MunuctepcTBo 00pa3oBaHus U Hayku Poccuiickoit denepauun
denepanbHOE TOCYAAPCTBEHHOE OI0JIKETHOE 00pa30BaTENbHOE
YUpEeKJECHUE BBICILIETO 00pa30BaHUs
«TamOo0BcKkHi1 rocynapcTBeHHBIN yHUBepcuTeT uMenu I'.P. JlepxaBuna
JlenapTaMeHT JOBY30BCKOI'O 00pa30BaHUs
JlepxaBUHCKUM TULIEN

«YTBEPK JIAKO»

¢ O PA30BA
O% & VHHEEp,
}:\“l e .,///

# \} Lo N
s /“1 3. Mg
(A

PABOYASA ITPOI'PAMMA
yueOHOro nmpeamera
«MaremaTtuka»
aas 10-11 kaaccoB, roa naéopa: 2023 r.
ypOBEHBb 00pa30BaHUs: CpeIHEe o0IIIee
YPOBEHb U3yUYEHUS: YTITyOICHHBIHI
npodusib 00y4eHHS: TEXHOIOTUYECKUA, COIUATBHO-I9KOHOMUYECKUN

TamOoB, 2024 r.



Paspaboryuku:
/ et

typusma TI'Y um. I'.P. JlepkaBuna

/ O.H.I'opOGyHOBa, MOo1IeHT Kadeapsl YIpaBlIeHHs, CEpBHUCA U

| A. A. KopoOkoBa, yunTteisb JlepKaBUHCKOTO JIULIES

LA 2

TI'Y nm. F.P.'HepmaBHHa

(Uhsh

/IN.A. CepoBa, yuutenb Jlep:KaBUHCKOTO JIHILES

TI'Y nm. I'.P. JlepxaBuna

JKcnepr:

dbyakuronanpHoro ananuza TI'Y umenn I'.P. [lepxaBuna

O.H.I[TepecnaBueBa, k.p.-M.H., JOLEHT Kadeapbl

PaGouas mporpamma y4eOHOTO mMpeaMeTa yTBEp)KIAEHA Ha 3acelaHud Y UYeHOTO
coBeTta Jlep>xaBuHckoro aurest 16 centsops 2024 rona, mpotokoi Nel.



3.1
3.2
3.3

3.4
3.5

4.1
4.2
4.3

4.4
4.5

5.1
5.2
5.3

5.4
9.5

COIEPXKAHUE

IlosicHUTe/ILHAS 3aMIUCKA, B TOM YHUCIIC:

OO6m1as xapakTepucTruka yueOHoro npeaMera Maremaruka
Mecto yuebHOTO npenmera Marematuka B y4eOHOM IjIaHe
OCHOBHOM 00pa3oBaTeIbHON MPOrPaMMBbl CPEIHETO OOIIETo
obOpazoBanus (nanee - OOIT COO)

IlnanupyemMbie  pe3yabTaTbl  OCBOEHHSI  y4eOHOTO
npeamera Maremaruka

Ilpumepnass paboyas mnporpaMMa Yy4eOHOro Kypca
«Adare0pa ¥ HaYaJIa MATEMATHYECKOI0 AHAJIN3A)

[enu nzyuenust yueOGHOrO Kypca

Mecto yueOHOro Kypca B yueOHOM IUIaHe

[InaHupyemple  NpeaIMETHBIE  PE3YJIbTaThl  OCBOEHUS
[IpumepHoit paboueit mporpamMmbl  Kypca (10 rojaam
o0y4eHUs)

Coneprxanue yueOHOTO Kypca

TemaTnueckoe mIaHupoBaHUE y4eOHOTO Kypca

IIpumepnass pabGouyasi mnporpaMma y4eOHOro Kypca
«I'eomeTpus»

Lenu uzydenust yueOHOro Kypca

Mecto yueOHOro Kypca B yueOHOM IUIaHe

[InaHupyemble  NpeaIMETHbIE  PE3YJIbTaThl  OCBOEHUS
IIpumepHoii pabGoueld mporpamMmbl Kypca (Io rojam
o0y4eHUs)

Coneprxkanue yueOHOTO Kypca

TemaTndeckoe mIaHupoBaHUEe y4eOHOTO Kypca

Ilpumepnasi pabouas mnporpamMMma Yy4eOHOro Kypca
«BeposiTHOCTH M CTATUCTUKA

Henu nzyuenust yueOHOro Kypca

Mecto yueOHOro Kypca B yueOHOM TUTaHe

[InanupyeMble  TpeAMETHBIE  PE3yIbTaThl  OCBOCHUSA
IIpumepHoii paboueld mporpaMmbl Kypca (1o rojam
oOy4deHwsl)

Copaepxanue yueOHOro Kypca

TemaTudeckoe mIaHupoBaHUE y4eOHOTO Kypca
Y4yeOHO-MeTOAUYECKOE M MAaTepHAJbHO-TEXHHYECKOe
ol0ecrneyeHne peaju3anu y4e0HOro nmpeaMera

[Tpunoxenus

11
15

16

22

22
25
26

31
35
53
53

55
55

62
68
83
83

84
84

87
88
97

103



10

11

12

Ipunoxkenune 1 OnieHOUHBIE MATEPHUAIIBI

Ipunoxkenune2KaneHnapHO-TEMAaTUYECKOE TUIAHUPOBAHUE
y4eOHOro Kypca «Anredpa 1 Hayasia aHaJIn3a»

Ipunoxkenue KanenaapHo-TeMaTudeckoe MIaHUPOBAHUE
yaeOHoro kypca «['eomeTpus»

IpunoxkenneKareH1apHO-TEMAaTUUECKOE  TUIAHUPOBAHUE
yueOHOro kypca « BeposiTHOCTb M CTaTUCTHKA

Ipuino:xkenne 3JIucT BHEeCEeHUsI U3MEHEHUI

103

146

160

169

175



1. HOACHUTEJIBHASA 3AIIMCKA

[Ipumepnass pabouass mporpamma mno ydyeOHOMy npenmery «MaTemaThka»
yrayosn€HHoro ypoBHs mis oOydaromuxcs 10—11 kmaccoB paspaboraHa Ha
ocHoBe DenepaibHOrO rOCyIapCTBEHHOTO 00Pa30BaTENbHOIO CTAHIAPTA CPEIHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHUH,
MPEABABIIEMBbIX K MaTEMaTUYECKOMY OOpa3oBaHUIO, U TPAJULUNA POCCUMCKOTO
oOpa3oBanusa. Peanusanus mporpamMmbl OOECHEYMBAET OBJIAJIEHUE KIIIOUEBBIMU
KOMIIETEHI[USIMH, COCTABJISIOIIMMUA OCHOBY JJISI CaMOPAa3BUTHS U HENPEPBHIBHOIO
o0pa3oBaHus, LETOCTHOCTh OOIIEKYJIbTYPHOIO, TUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O00YyYaIOLIUXCS.

B pabGoueit nporpamMmme yuTeHbI HACH U MOJOXKEeHUS «KOHIENINN pa3BUTUS
MaTemaTuieckoro obpaszoBanusi B Poccuiickoit ®@enepaunn». B cooTBercTBUU €
Ha3BaHHEM KOHIEMNIMM MaTeMaTHUYecKoe oOpa3oBaHUE AOKHO, B YacCTHOCTH,
pemiarh 3amayy oOecreyeHuss HEOOXOJUMOro CTpaHE YHCIa BBIMTYCKHHUKOB,
MaTeMaTU4ecKass TIOJrOTOBKA  KOTOPBIX  JIOCTaTOYHA ISl MPOJOJIKEHUS
oOpa3oBaHus 10 PA3IMYHBIM  HANpaBJiCHHUSM, BKIIOuYas IpenojaBaHue
MaTEeMaTUKU, MaTeMaTHYeCKUE UCCIIe0BaHus, paboTy B cepe nHGp OpMaImOHHBIX
TEXHOJOTUH W JAp., a TakkKe oO0ecrnedyeHuss s KakKIO0ro oOydaromerocs
BO3MOKHOCTU JIOCTH)KEHHSI MAaTEMaTHYECKONW MOJATOTOBKH B COOTBETCTBUU C
HEOOXOJMMBIM €My YpoBHeM. VMEHHO Ha pelieHre HTHX 3a7ad HaleleHa
[Tpumepnas paboyas mporpaMmma yriayOJa€HHOTO YPOBHSI.

B snoxy mudporoit Tpanchopmanum Beex cep 4eI0oBEeUECKON eI TeIBHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0€3 XOpoIiei
MaTEMaTUYECKOM TMOATOTOBKH. JTO OOYCIOBIEHO TEM, YTO B HAIIM JHH PACTET
YHUCIIO CHEIHAIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHUEM
MaTeMaTHKH: U B chepe IKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTHICCKUX 00IaCTSX,
U Jaxe B TymMaHuTapHbix cepax. Takum oOpazom, Kpyr oOydaromuxcs, s
KOTOPhIX MaTeMaThKa CTAHOBUTCA 3HAUYMMBIM TpPeaMeToM, (PyHIaMEHTOM
o0pa3oBaHUs, CYLIECTBEHHO paclmupsercsi. B Hero BXOAST HE TOJBKO
oOyuyaroliecs, MJIAHUPYIOIINE 3aHUMATbCA TBOPYECKOW W HCCIIEIOBATEIbCKOM
paboToii B 001acTi MaTeMaTUKH, HHHOPMATHKHU, GU3HKH, SKOHOMUKH U B APYTHUX
00JacTsaX, HO M Te, KOMYy MaTeMaTHUKa HYXHa JJIS UCIIOh30BAHUS B MPOPECCUIX,
HE CBA3aHHBIX HEMOCPEJACTBEHHO C HEW.

[TpuknagHas 3HAYMMOCTh MaTEMaTUKH O0YCIIOBJICHA TE€M, 4TO €€ MpPeaMETOM
SABIIAIOTCS  (PYHIAMEHTAIBHBIE CTPYKTYPHl HAIIETO MHpA: MPOCTPAHCTBEHHEIC
GOpMBI W KOJMYECTBCHHBIC OTHOIICHUS, (PYHKIIMOHATBHBIE 3aBUCHUMOCTH W
KaTeroOpurd  HEOMPEACNEHHOCTH,  OT  NPOCTEHIHNX,  YCBaWMBaEMBIX B

HCIIOCPCACTBCHHOM OIIBITC, A0 JOCTATOYHO CJIOKHBIX, HCO6XOI[I/IMI>IX I
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Pa3BUTHs HAYyYHBIX U TEXHOJOTMYECKHX UJed. be3 KOHKPETHhIX MaTeMaTUYECKUX
3HAHMM 3aTPyAHEHO IOHMMAHWE MPHUHIMIOB YCTPOWCTBA M HCIOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCHOPHUIATHE M  HMHTEpIpeTalus pa3HooOpazHOH
COLIMAJILHOM, SKOHOMHUYECKOM, MOJUTUYECKOW HHPopManuu, Manodd@exTuBHa
MOBCEAHEBHAs  MpaKTUYeCKas  JIeATEeIbHOCTb. Bo  wmuHorux  cdepax
npo(ecCUOHaNbHON JIeATETbHOCTH TPEOYIOTCS YMEHHUSI BBINOJHATH PACUETHI,
COCTaBIIATb AJITOPUTMBI, NPUMEHITb (OPMYIbL, MPOBOJUTH TE€OMETPUUECKUE
U3MEpPEHHUs M TIOCTPOCHMs, 4YMTaTh, O0OpabaThiBaTh, HWHTEPIPETUPOBATH MU
NOpe/ICTaBIsATh UH(POpMAILMIO B BUJE TaOJIMI, TUarpaMMm U TpadHKoB, MOHUMATh
BEPOSATHOCTHBIN XapakTep ClIy4alHbIX COOBITHM.

OnHOBpeMEHHO C pacmupeHueM cdep TNpUMEHEHHS MaTeMaTUKd B
COBPEMEHHOM 00miecTBe BcE€ 0Oo0jee BaKHbIM CTAHOBUTCS MAaTeMaTHYECKH
CTWJIBMBIIIUICHHSI, TPOSBISIOMIUNCS BONPENEIEHHBIX YMCTBEHHBIX HaBblKax. B
npolecce M3y4eHHsT MaTeMaTHKH B apceHand MPUEMOB U METOJOB MBIILJICHUS
YeJioBeKa €CTECTBEHHBIM o0Opazom BKJTIOUYAIOTCS UHIYKIUS u
NeAYKIMs,000011eHne ¥ KOHKpETHU3alus, aHallu3 W CHUHTE3, KJaccuuKaius
ucuctemMaTu3anus, adcTparupoBaHue M aHajmorus. OOBEKTHl MaTeMaTUYECKHX
YMO3aKJIIOUEHUH, NpaBWIa HX KOHCTPYHPOBAHUS pPACKPBIBAIOT MEXaHU3M
JIOTUYECKHUX TOCTPOEHHUH, CHOCOOCTBYIOT BbIpaOOTKE yMEHHUs (OpMYIUpOBaTh,
O0OCHOBBIBaTb W  JIOKa3blBaTh  CYXICHHsS, TEM caMbIM  (OPMHUPYIOT
JIOTUYECKUNCTUIb MBINUICHU. Benymas posib NPUHALIEKUT MAaTEMaTHKE B
(OpMUPOBAaHUU  AITOPUTMHUYECKON KOMIIOHEHTHl MBIIUIEHUS HBOCIHUTAHUU
YMEHMI JI€HCTBOBATH 110 3aJaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh M3BECTHBIC
UKOHCTpYHpOBaTh HOBbIE. B mponecce pemeHus 3a1ay — OCHOBBI  JUIA
OpraHu3aluy y4eOHOM NeATEeNbHOCTH Ha ypOKax MAaTeMaTHUKU — pa3BUBAIOTCS
TBOpYECKAs M MPUKIIAHAS CTOPOHBI MBIIUICHMS.

OOyueHune mMareMaTHKe JAaET BO3MOXKHOCTH Pa3BUBATh Y YYalIUXCA TOYHYIO,
palMoHANIbHYI0O W HMHPOPMATUBHYIO  p€Yb, yMEHUE OTOMpaThHaubOoIsEe
MOJXOSIINE A3BIKOBBIE, CUMBOJIMYECKHE,IPaUUECKUECPEICTBA AJIS1 BbIPAKEHHUS
CYKIEHUH U HATJIAIHOTO UX MPEACTABICHMUS.

Heo6xoaumMbIM KOMIIOHEHTOM 0OLIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABJIAETCS O0Ilee 3HAKOMCTBO € METOJAMM TO3HaHUS JCHCTBUTENIBHOCTH,
IIPE/ICTABIICHUE ONpPEIMETE U METOAE MaTeMaTHKH, €ro OTIMYUAX OT METOOB
€CTECTBEHHBIX W TyMaHUTapHbBIX HAayK, 00 OCOOCHHOCTSAX IPUMEHEHHUS
MaTe€MaTUKH JUIsl PEIIEHUs HAy4HbIX WM MPUKIAAHBIX 3a1ad. Takum oOpaszom,
MareMaTH4eckoe oOpa3oBaHUE BHOCUT CBOHMl BKJaJ B (opMupoBanue oOIen
KyJbTYphI YEIOBEKA.



WN3yuenue mMaTeMaTHUKd  CHOCOOCTBYET  3CTETUYECKOMY  BOCIHUTAHHIO
YeJIOBEKa, MOHUMAHUIO KPAacoTbl M H3SIIECTBA MAaTEMATHUYECKUXPACCYKICHUM,
BOCIPHITHIO TEOMETPUUECKUX (POPM, YCBOECHUIO UICUCUMMETPUH.

HEJA U3YYEHUSA YYEBHOI'O IIPEAMETA «MATEMATHKA»

[IpuopureTHpiMu LensiMu oOydenuss maremaruke B 10—I11 kmaccax Ha
yriay0iaE€HHOM YPOBHE MPOAOIKAIOT OCTABATHCS:

e popMHpoBaHKE  IEHTPAJIBHBIX  MaTeMaTUYECKUX  IMOHATHH  (YuUCIO,
BEeJIMYMHA, TeoMeTpuueckass ¢urypa, TMepeMeHHasi, BEPOSITHOCTh, (PYHKIIUS,
IPOU3BOJHAS, UHTETpan), o0ecreynBaronmnX IPEEeMCTBEHHOCTh u
NEPCIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00yUarOIUXCS;

® [IO/IBEJICHUE YYallMXCSd Ha JOCTYIHOM JJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMAaTHUKH W OKPYXKAIOIIETO0 MUpa, MOHMMAHUIO MAaTEeMaTUKH Kak
4acTH O0IIeH KyJIbTyphl 4YETOBEYECTRA;

® Da3BUTHE HWHTEIEKTYalbHbIX W TBOPYECKUX CIOCOOHOCTEW ydaliuxcs,
NO3HABATENIbHOM  AaKTUBHOCTH, MCCJIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHS], UHTEPECA K U3YUYECHHUI0 MAaTEMAaTUKH;

e hopmupoBanue GyHKIMOHAIBHOW MaTeMaTHUYE€CKOW TPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTEMaTUYECKUE ACTEKTHl B pPEaJbHBIX KU3HEHHBIX CUTyallUsX U
Opv U3YYCHUH JPYTUX YUeOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH W
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HMX Ha S3bIKE MaTEeMaTHKA M CO3/1aBaTh
MaTE€MAaTHYECKUE MOJIENI, MIPUMEHSATh OCBOECHHBI MAaTEeMaTUYECKUl ammapar AJis
peuieHns NpPaKkTUKO-OPUEHTUPOBAHHBIX 3aJad, MHTEPIPETHUPOBATh U OLIEHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

OcHOBHBIE JNHHHHM cojaepxkaHusi Kypca wmatematuku B 10 —1lkmaccax
yrayOonéHHoro ypoBHs: «UHcna U BBIYUCICHUS», «Anredpa» («Anrebpanyeckue
BbIpaKeHUs», «YpaBHEHUS U HepaBeHCTBa»), «Hawama wmaTemarnueckoro
anammzay, «leomerpusi» («['eomeTpuueckue QUTYpBl W HX CBOMCTBay,
«3MepeHne reoMeTpuueCcKuX BEIUUYUHY), «BeposiTHOCTh U cTaTUCTUKaY. J[aHHBIE
JUHUAUA Ppa3BUBAIOTCS NapajlieNIbHO, KaXKJash B COOTBETCTBUM C COOCTBEHHOU
JIOTUKOM, OJIHAKO HE HE3aBUCMMO OJIHA OT JAPYrod, a B TECHOM KOHTAaKT€ U
B3aumojelicTBur. Kpome 5Toro, mx OOBEAWHSET JOTHYECKas COCTaBISAIONIA,
TPaAUIMOHHO TMpUCYIIas MaTeMaTUKEe W MPOHU3bIBAIONIAs BCE MAaTeMaTHYECKHE
KYPChI U COJIepKaTeIbHbIC TUHUU.

ChopmynupoBanHoe B DenepaibHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe cpefaHero oOiiero oOpa3oBaHUs TpeOOBaHUE «YMEHHE ONEPUPOBATH

MOHATUSIMH: ONpPEJCIICHUE, aKkCHMOoMa, Teopema, CJIEJICTBHUE, CBOMCTBO, MPHU3HAK,
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J0Ka3aTeIbCTBO, PAaBHOCHWIIbHBbIE (OPMYIUPOBKH; yMEHUE (POpMYIHpPOBATh
oOpaTHO€ W TPOTUBOMNOJIOKHOE YTBEPKIEHUE, NPHUBOJUTH NPUMEPHI H
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTHYE€CKOM WHIYKUUU; MPOBOIUTH
JI0Ka3aTeJIbHbIE PACCYXKACHHUS TMpPH PEIICHWU 3a7ad, OLEHUBATH JIOTMYECKYIO
MPaBUIBHOCTh PACCYXKJICHUI» OTHOCUTCA KO BCEM Kypcam, a (pOopMHUpOBaHHE
JIOTUYECKUX YMEHUH pacrnpenenseTcs Mo BceM rojaM oO0y4yeHuss Ha YpOBHE
CpeaHero oo011ero 0opa3oBaHus.

MECTO YYEBHOI'O IPEIMETA «<MATEMATHUKA» B YYEBHOM
IIJIAHE

B cootBerctBun ¢ ®DenepanbHbIM TOCYAapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM CpeIHEro oliero oopa3oBaHusl MaTeMaTHKa ABIIAETCS 00A3aTEIbHBIM
peIMETOM Ha JIaHHOM ypoBHe oOpazoBaHud.Hacrtosimein paboueit mporpammoi
npenycMaTpHUBaeTCs U3ydeHue yueOHoro npeamera «MaremaTuka» B paMKax TpEX
y4eOHBIX KypcOB: «AnreOpa U Hayajla MaTeMaTHUeCKoro aHanuzay, «['eomerpus»,
«BeposatHOCT, W cratucTukay. DopmMuUpoOBaHME  JIOTUYECKUX  YMEHUU
OCYIIECTBIISIETCSI Ha MPOTSHKEHUM BCeX JieT OOyueHHs B CTaplie Imikose, a
AJIEMEHTHI JIOTUKH BKIIFOYAIOTCS B COJIEP’KaHHNE BCEX HA3BAHHBIX BBIIIE KyPCOB.

B VYyeObnom mutane Ha wusydenue wmatematuku B 10—1lkmaccax Ha
yriayOia€HHOM YpOBHE OTBOJIUTCS 8 y4e€OHBIX YacOB B HENEIIO B TE€UCHUE KaXKIOTO
roja o0yuenusi, Bcero 544yueOHbIX yaca.

KonmnuecTBo mpoBepodHBIX padOT (TEMATHYECKUH W HWTOTOBBIH KOHTPOJIh
KayecTBa YCBOEHHUs Yy4yeOHOro Marepuana) M UX THUN (CaMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pa0OThI, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTEINA: 8§ KOHTPOIbHBIX
paboT B MOJIYTOJIHE.

HopMmaTuBHbIE, KOHIENTYyaJlbHble M HHbIEe OCHOBBI JJIf1 Pa3padoTKH
padoueii nporpaMMbl y4eOHOI0 npeaMeTa:

®enepanbHbiii 3akoH PO ot 29.12.2012 Ne 273-03 «O06 o6pa3oBaHuu B
Poccuiickoit @eaepanun» (¢ K3BMEHEHUSIMUA U IOTIOJTHEHUSAMM);

[Tpuka3 MunoOpazoBanuss PO ot 17.05.2012 Ne 413 «O06 yTBepkacHUH
denaepanbHOTO  TOCYAapCTBEHHOTO 00pa30BaTeIBHOTO CTaHAApTa CPETHEro
o0O1mero 0opazoBanus» (C H3MEHEHUSMH | TOTTOJIHCHUSIMH );

[Ipukaz Munnpocsemenuss Poccum ot  23.11.2022 Ne 1014 «OO0
yTBepxkaeHnu (denepanbHO 00pa3oBaTEIbHOM MPOrpaMMbl CPEHETO OOIIEro
00pa3oBaHUsAY;



[IpumepHass ocHOBHast 0Opa3oBaTesibHAsg NpOrpaMma CpeIHEero OoOIIero
oOpazoBaHus, 0700peHHON pemieHueM @DeaepalbHOTO Yy4eOHO-METOIUYECKOTO
o0benuHeHus 1o ol1eMy 00pa3oBaHUIO (MPOTOKON oT 28 utoHs 2016 r. Ne 2/16-
3);

[Ipuka3 Munnpocsemenuss PO ot 11 pekabpsa 2020 roma Ne 712 «O
BHECCHUU HW3MEHEHHMI B  HEKOTOpble  (eaepaibHble  TOCYIapCTBEHHBIC
oOpa3zoBaTebHbIE CTaHIAPTHI OO0IIEro oOpa3oBaHUs MO BOIMPOCAM BOCIUTaHUS
00yJaromuxcs»;

[Tpuka3 MunnpocsemeHussP® or 15.03.2021 Ne 115 «O0 yTBepkieHUU
[lopsnka opraHu3alii M OCYIIECTBIEHUS O00pa30BaTEIbHON NEATEIBLHOCTH IO
OCHOBHBIM  00mieoOpa3oBaTeNbHbIM  MporpaMMaM  —  00pa3oBaTelbHbIM
nporpaMMaM HayaJlbHOTO O0OILEero, OCHOBHOTO OOIIEro M CpeAHero oOIero
obpazoBanus (pea. ot 07.10.2022);

[locTanoBnenne ['7aBHOrO TOCYAapCTBEHHOTO CAHUTAPHOTO Bpaya oOT
28.09.20 No 28 «O6 yrBepxknenun canutapibix mpaBuin CIT 2.4.3648-20
«CaHUTapHO-IMUIEMHUOJIOTUYECKHE TPEOOBAaHUS K OpraHU3aIlMd BOCIUTAHUS U
oOy4deHHsl, OTAbIXa U 03I0POBJICHUS IE€TEH U MOJIOACKI;

[Tpuka3z Munnpocgernienus PO ot 06.09.2022 rogaNe804 «O6 yTBepkaeHUN
nepeyHss CpPeACTB OOyUYEHHS M BOCIUTAHUSA, COOTBETCTBYIOIIUX COBPEMEHHBIM
YCIOBUSAM OOy4YeHUsl, HEOOXOJMMBIX TMPU OCHAIICHHH O00I1e00pa3oBaTEeIbHBIX
OpraHu3alui B LENSX pealn3aliid MEPOIpPHUSATUN TOCYAapCTBEHHOU MPOTpamMMBbI
Poccuiickoit  ®enepanun  «Pa3ButHe 00pa3oBaHUsA», HANpaBICHHBIX  Ha
cojeiicTBre co3maHuio (co3maHue) B cyobekTax Poccuiickoit denepaiui HOBBIX
(IOMOTHUTENBHBIX) MECT B 00111€00pa30BaTENbHBIX OpPraHU3aIUsIX, MOJECPHU3AIUIO
UHOPACTPYKTYphl 00IEro 00pa30oBaHMsI, IIKOJBHBIX CHCTEM 00Opa30BaHMs,
KpuTepueB ero (GopMupoBaHus U TpeOGoBaHUN K (YHKIIMOHAIBPHOMY OCHAIICHUIO
o0mieoOpa3oBaTeIbHBIX ~OpraHU3alii, a TakXKe ONpeeJIeHU HOpMaTHBa
CTOMMOCTH OCHAIIEHUs OJTHOIO0 MECTa 00YYaloIIerocs YKa3aHHBIMH CPEACTBAMHU
00y4YCHUS W BOCTTUTAHUS;

Konnenmuss pa3BuTHS MaTeMaTHUecKoro oOpa3oBaHus B Poccuiickoit
Oenepanu  (yrBepkaeHa 24.12.2013 1. pacnopsbkenneM IIpaButenncTBa
Poccuiickoit @eaeparuu Ne 2506-p);

[IpumepHast pabouass mporpamma cpeaHero oOmiero oOpa3oBaHMS
«Marematukay (yriayOJeHHBI ypOBEHB) OA0OpeHa perieHueM QeaepaabHOro
y4e0HO-METOIUYECKOTO OO0BeAMHEHUsT Mo oO0mmemMy obpazoBanuio MHCTHTYTA
CTpaTeruu pa3BUTUsA 0Opa3oBaHUA, POCCHICKOM akajgeMun 0Opa3oBaHUS,
npotokoit 7/22 ot 29.09.2022r.;

VYcraB YHUBEpPCHUTETA, TOKAJIBHBIE AKThl Y HUBEPCUTETA.



[Iporpamma HacTosiiero y4eOHOro mnpeaMera pa3padoTaHa HAa OCHOBE
pUMEPHON paboyeil mporpaMMbl CpeAHEro oOIero oopa3oBaHUs MO y4eOHOMY
npeamery«MatemaTuka»  (yrayOJeHHBI  ypoBEeHb) s  00pa3oBaTENbHBIX
YUPEXKICHHUM, peann3yolMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl CPEIHETO
o01iero oOpa3oBaHus.

[Iporpamma HacToAIEro y4eOHOrO MpeAMeTa peaju3yeTcsl MpU MOMOILIKU/C
HCIIOJIb30BaHUEM CIIEIYIONIUX YUeOHO-METOIUUECKUX pa3paboToK (KOMIUIEKCOB):

Marematuka: paboune mnporpammbl: 7-11 Kkjgaccel ¢ YrUIyOJIEHHBIM
nzyuennem wmatemaTuku/A.I'. Mep3msak, B.b. [lononckuit, M.C. Sxup, E.B.
Bbyuko. — 2-e uzn. nepepad. — M.: Benrtana-I"pad, 2020. — 154 c.
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OO01as xapakTepucTHKa Y4eOHOr0 npeaMera

Hesn u 3agaum  uM3ydeHHUs
y4eOHOro npeamera

[IpuoputerHpiMu 1iensiMu 00ydeHuss Matematuke B 10—11
KJaccax Ha yriayOI€HHOM YpOBHE MPOAOIDKAIOT OCTaBAThCS:
e (hopMUpOBaHHE IIEHTPATBHBIX MAaTEMAaTHYECKHX MOHITUH
(umcno, BenMUYMHA, TeOMeTpHuyecKkas (Qurypa, mepeMeHHas,
BEPOSTHOCTD, byHKIUS, MIPOU3BOTHAS, UHTETpa),
o0ecreunBarOIIMX I[PEEMCTBEHHOCTh U IE€PCIEKTUBHOCTH
MaTEMaTHIECKOTO 00pa30BaHUs 00YJAIOUINXCS;
® [10/IBE/ICHUE Yy4YalllUXCsl Ha JIOCTYMHOM JUIsl HUX YpPOBHE K
OCO3HAHHIO B3aMMOCBSI3M MATEMaTUKU U OKPYXKAlOIIero Mupa,
NOHMMAHWIO MAaTEMAaTHKH KaK YacTH OOmed KyJIbTyphI
YeJI0BEUYECTBA;
® Da3BUTHE HMHTEIUICKTYAJBHBIX M TBOPYECKHX CIHOCOOHOCTEH
yyaluxcs, MO03HaBaTeNbHOW AKTHUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTHYHOCTH MBIIUICHUS, HWHTEpeca K H3YYCHHUIO
MaTeMaTHKH;
e (opmupoBaHUe (hYyHKITMOHATTEHO M MAaTeMaTU4YeCKOM
rPaMOTHOCTU:  YMEHHMS  paclo3HaBaTh  MaTeMaTHYecKue
ACTICKTBI B PCATbHBIX )KU3HECHHBIX CUTYAIUSIX U MPU U3YdCHUH
OPYTUX Yy4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBHUCUMOCTEH H
3aKOHOMEPHOCTEH, (GOpMYyIUPOBATh UX HA SI3bIKE MaTEeMaTHUKU
U CO3/1aBaTh MaTeMaTUYECKUE MOJENU, IPUMEHSATh OCBOCHHBIN
MaTeMaTHYeCKU  ammapaT  JAjs  pelleHus  IPaKTHKO-
OpUEHTUPOBAHHBIX 3aJa4, WHTEPIPETUPOBaTH M OILICHUBATH
MOJIy4YE€HHBIE PE3YIbTATHI.

MertanpeaMeTHble  pe3ylbTaThl  OCBOCHUSI  MPOrPaMMBbI
yuebHOoro  mpeamera  «MaTemaTtukay — XapaKTepU3YIOTCS
OBJIaJICHUEM VHUBEPCAbHBIMU no3HaBaAmMENbHLIMU
oeticmeusmu, VHUBEPCAIbHbIMU KOMMYHUKAMUGHBIMU
oelicmeUusMU, YHUBEPCAIbHbIMU PeZYIAMUBHBIMU OeLliCTEUIMU.

1) Vuueepcanvnoie nosnaeameinvHole Oeticmeus,
obecneuusaiom  opmuposanue  06A306bIX  KOSHUMUBHBIX
npoyeccos obyuarowuxcs (oceoenue mMemoooe NOZHAHUSA
OKpYHCaOUe2o mupa, npumeHeHue JI02UYECKUX,
uccne0osamenvCckux — onepayuti, — yMmeHuti  pabomams €
ungpopmayueir).

ba3oBei€ JIOTHYECKUE AENCTBUA:

® BHISBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIE INPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, IOHATUH, OTHOIIEHUH MEXIy
HNOHATUSAMM;  (OPMYTUpPOBaTH  ONpENENCHHUs  MOHITUH;
yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPHU3HAK KJIacCH(PHKALNY,
OCHOBaHMA Ui O0OOOIIEHHS M CpaBHEHUS, KPHUTEPUHU
IIPOBOAMMOIO aHAJIN3a;

® BOCIIPUHMMATh, (QOPMYIUpOBaTH M  NPEoOpa30OBBIBATH
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CYXJCHHUS: YTBEPAUTEIbHBIE M OTPHULIATEIbHBIC, €AUHUYHBIE,
YacTHBIE U 00IIKe; YCIOBHBIE;
® BBISBJIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBOpeursi B (akTax, JaHHBIX, HAONIONCHHUSX H
YTBEPXKACHUSX; IMpeyiaratb KpUTEPUH JJIs  BbISBICHUS
3aKOHOMEPHOCTEW U ITPOTUBOPEYUI;
e lelaTh BBIBOJBl C HCIOJb30BAHUEM 3aKOHOB JIOTHKH,
JIeTyKTUBHBIX u WUHIYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIFOUEHH 110 aHAJIOTUH;
® IPOBOJIUTH CaMOCTOSITENIEHO JI0Ka3aTesIbCTBA
MaTEeMaTHUYECKUX YTBEP)KICHUH (MpsIMble U OT IPOTUBHOIO),
BBICTpPAauBaTh  apryMEHTAllMl0, TMPUBOAUTH TPUMEPHl U
KOHTpPIIPUMEPBI; OOOCHOBBIBaTh COOCTBEHHBIE CYXACHUS U
BBIBO/JIbI;
® BHIOMpATh CHOCOO pelleHus y4eOHOM 3afauu (CpaBHUBATh
HECKOJIbKO  BapHaHTOB pEIlEHHUs, BbIOMpaTh HaumOoJjee
MOAXOMAUIMH €  Y4€TOM  CAMOCTOSITENIbHO  BBIJIETICHHBIX
KpUTEPUEB).

basoBble HccienoBareabckue AeWCTBUS:

® HCIT0JIB30BaTh BOIIPOCHI KaK MCCIIEI0BATEIHLCKUH HHCTPYMEHT
nmo3HaHus;  (GOpMyIMpOBaTH  BOMPOCH,,  (pUKcupyromme
IPOTUBOpPEYHE, MPOOIeMY, YCTAaHABIMBATh HCKOMOE M JTAHHOE,
(GOopMHPOBATH THUIIOTE3Yy, APTYMEHTHUPOBATh CBOIO IIO3UIIHIO,
MHEHHE;
® [IPOBOJUTH CAMOCTOSITEIILHO CINIAHUPOBAHHBINA SKCIICPHUMEHT,
HCCIIeI0BaHuE 1o YCTaHOBJICHHUIO 0CcOOEHHOCTEH
MaTEMaTHYECKOTO OOBEKTa, SIBJICHHUS, IPOIECCa, BBISBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, SABJICHHUIMH, ITPOIIECCAMU;
® CaMOCTOSATEIBHO (POPMYITHPOBATH 0OOOMICHUS U BBIBOJBI IO
pe3ysibTaTaM IPOBEACHHOTO HAOJIOJCHUSA, HCCIICIOBAHUS,
OIICHUBATh  JOCTOBEPHOCTh  MOJYYCHHBIX  PE3YJbTaTOB,
BBLIBOJIOB M 000OIIEHHIA;
® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIEcca, a TaKKe
BBIJIBUTATh TPEIANOJIOKEHUS O €ro pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pa6oTta ¢ nHOpMaIHeii:

® BLISIBJIATH JIEPUIMUTH MHPOPMAIUH, TAaHHBIX, HEOOXOAMMBIX
JUIs OTBETA HA BOIIPOC U JUIS PELICHUS 3a/1a4H;

e BbIOMpaTh MH(GOPMAIMIO U3 MCTOYHUKOB PA3JIMYHBIX THIIOB,
aHaJM3UpOBaTh, CHUCTEMATU3UPOBATH M HUHTEPIPETHPOBATH
UH(POPMALINIO PA3INYHBIX BUIOB U (JOPM MpE/ICTaBICHUS;

® CTPYKTYpUpOBaTh HH(GOpMAIMIO, MPEACTaBIATH €€ B
pa3nuyHbIX (hopMax, WILTIOCTPUPOBATH TPaPUUECKH;

® OIICHMBATh HAA&KHOCTh MH(POPMALMH IO CaMOCTOSITEIHHO
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c(OpMYINPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhole KOMMYHUKAMUGHDbLE delicmaus,
obecneyusaiom Cc@OPMUPOBAHHOCIb  COYUATLHBIX  HABLIKOSG
00y4arWuxcsi.

Ob6ueHue:

® BOCIIPUHHUMATH U (POPMYIIUPOBATH CYXKIECHHUS B COOTBETCTBUU
C YCIOBHSIMA M WENSIMH OOLICHHWS; SICHO, TOYHO, TPaMOTHO
BBIpA)XKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCHMEHHBIX
TEKCTaX, JaBaThb IOSCHEHUS IO XOAY peLIeHMs 3aj]ayH,
KOMMEHTHPOBATH MOJyIYCHHBIH PE3YIbTaT;
e B XxoZ€ OOCYXJEHHS 3aJaBaTb BONPOCHl IO CYIIECTBY
o0CcykmaemMol  Tembl, MPOOJIEMBI, pemaeMol  3aaaud,
BHICKAa3bIBaTh WJIEH, HAIlCJICHHBIE HA TIOMCK pEUICHHUS;
COTIOCTaBISITh CBOM CYXICHHS C CYXKICHHSIMH JAPYIHX
YYaCTHUKOB JHajiora, OOHAapyXUBaThb pa3Muhe€ U CXOJCTBO
MO3ULIUI; B KOPPEKTHOU hopme hopMynupoBaTh pazHOTrIacus,
CBOU BO3pPaXECHHUS;
® [IPE/ICTaBIATh PE3ybTAaThl PEIICHUS 3a7adud, SKCIIEPUMEHTA,
HCCIIeIOBaHUs, MPOEKTa; CaMOCTOATEIbHO BbIOMpaTh (opmar
BBICTYIUIEHUSI C YY4ETOM 3ajad Mpe3eHTall U 0cOoOeHHOCTen
ayJUTOPHUH.

CoTpyaHHYECTBO:

® NIOHWMAaTh M HCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW U
WHIUBHUIyaIbHOW pabOThl TIPU PEIICHWH YYeOHBIX 3ajady;
NPUHUMATh 1eJIb COBMECTHOW JEATEIbHOCTH, IUIAHHUPOBAThH
OpraHu3aIui0 COBMECTHOM pabOThI, pacpeaeisiTh BHIBI PadoT,
JIOTOBAPHBATHCS, OOCYXJaTh IMPOILECC W Pe3yiabTaT pPabOTHI;
0000111aTh MHEHHUS HECKOJIbKUX JIFOJIEH;

® y4acTBOBaTh B TPYMIOBBIX (hopmax padboThl (0OCYXICHHS,
00OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI» W T.II.); BBITIOJHSITH
CBOIO YacThb pabOThl W KOOPJMHUPOBATH CBOM JICHCTBHS C
JNPYTUMH 4ICHAMH KOMaHJbl; OIICHMBAaTh KadeCTBO CBOETO
BKJIaJIa B OOIIHUI MPOYKT MO KPUTEPUSM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHSL.

3) Vuusepcanvnoie pezcynamuenble Oeticmeus,
obecneyusaiom @GopmMuposanue CMbICI08bIX YCMAHOBOK U
HCUBHEHHBIX HABLIKOG TUYHOCTIU.

CaMoopraHu3anusi:

® COCTaBJATH IUIAH, AITOPUTM pEIICHHs 3a7add, BHIOMpATh
cnoco0 pemeHuss ¢ Y4ETOM HMEIOUIMXCS PECYpCcoB U

COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh 51
KOPPEKTUPOBAaTh BapHaHTHl pEIIEHUH ¢ y4ETOM HOBOWM
UH(pOpMaIINH.

CaMOKOHTPOJIb:

L4 BJIaJIecTh HaBBIKAMHM II03HABATEIbHOM pe(bJ'ICKCI/II/I KakK
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OCO3HAHUS COBEPLIAEMBIX JCHUCTBUM M  MBICIUTEIbHBIX
IIPOLECCOB, ux pe3yabTaTOB; BJIQJICTh crocodoamMu
CaMOINPOBEPKH, CAMOKOHTPOJISI IpoLEcca U pe3yJbrara

pELICHUSI MAaTEMAaTUYECKOM 3a/1a4u;

® IPEABUJIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTH IIpHU
pELICHUU 3aJa4¥, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HA
OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAHJICHHBIX ONINOOK,
BBISIBJIEHHBIX TPYAHOCTEW;

® OLICHMBAThb COOTBETCTBUE pe3yibTaTa LEIM U YCIOBUSAM,
OOBSICHATh MPUYMHBI  JIOCTHDKEHUS WIM  HEAOCTIKECHHS
pe3yabTaTOB JIEATEILHOCTH, HAXOIUTh OIIHNOKY, 1aBaTh OIEHKY

IPUOOPETEHHOMY OIIBITY.

Me)l(l'[pe}]MeTHble CBH3N

[Ipenmer (Ha3BaHUE TEMBI) Maremarnueckoe
coJiep)KaHue
®usnka (paBHOyckopeHHOe | JImHelHas byHKIHS,
TBIKCHHUE, JBIDKECHHE, | MPOU3BOIHAS (DYHKIIMH
B3aUMOECUCTBHE texn; | [Ipsmast u  oOpaTHas
UIEKTPUUYECTBO;  MEXAHMKA; | MPOMOPIHOHATbHAS
OTITHKA; KHHEMATHKA. ) 3aBUCUMOCTH
BexkTopsl, METOJ1
KOOP/JUHAT,
MPOM3BOHAS, (PYHKIIHS.
I'pad
K QyHKIIMN
CummeTpust
Bekropsl, aeiicTBusi Haj
BEKTOpaMH
Uudopmatuka (adropuT™msl, | YpaBHEHUS, HEPAaBEHCTBA
nporpamma.)
[TporpamMmmupoBanue MHoxecTBa, uncia
XuMmus (Macca ¥ KOJIMYECTBO | YpaBHEHUS. MPOIICHTHI
BEIIECTBA; PACTBOPHI. )
DKOHOMHKO-TIPABOBbBIE YpaBHeHus4,
ACTIEKTHI COBPEMEHHOTO | HEpPaBEHCTBA, MPOILIEHTHI
oOmecTBa MIPOCTHIE U CJIOKHBIE

HuaTerpanuss ¢ BHEYPOUYHOH

AeATeJIbHOCTbIO, B
Yucie NPOeKTHOM

TOM

VYuebublii mnpenmer «MaTeMmaTuka» HHTETPUPOBAH C
IporpamMMoil BHEYPOUHOH JesTeNbHOCTH «CII0KHBIE BOIPOCHI
mateMaTuku», «®duHaHCOBas MareMaThka», B KOTOPOM
y4amuMcsi MOTYT ObITh HPEAIOKEHBI TEMbI IIPOEKTOB B paMKax
npeaMeTHoi obnactu «MaremaTnka U HHOPMATHKAY.
BhinonHeHHbIe y4JalUMKCS HWHIAUBHUIYalbHbIE U TPYIIOBBIE

IPOEKTHl MOTYT OBITh MpEACTAaBIEHb Ha KOHPEPEHUHUAX U
KOHKypcax paznuuHoro ypoBHs («llemarormueckuit Omumm,
«MexpernoHanpHas MHOTOTIPO(UITbHAS oJIMMITHAA
IIKOJIbHUKOBY, «MexyHapoJHbIe oOpa3oBaTelbHbIE
JUCTAaHIIMOHHBIE KOHKYPCHI «OIUMIIHC» U Ap.)
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MecTo yueOHoro npeamera B yueonom miane OOII COO

VYueOnbiii mpenmer «Matematuka» B yueOHoM miane OOII COO saBnsercs
00s3aTeNbHBIM YU€OHBIM IPEIMETOMOOYYAIOUTUXCS.

B coorBerctBun ¢ ®enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM CpeAHEero oOIero 0opa3zoBaHus MaTeMaTHKa SBISETCS 0053aTeIbHBIM
MpeIMETOM Ha JaHHOM ypoBHe oOpa3zoBanus. Hactosmei [IpumepHoii paboueit
MIPOrpaMMoii MpeaycMaTprUBaeTcs u3ydeHue yueoHoro npeamera «MaTtemaTika» B
pamMKax TpEX Yy4eOHBIX KypcOB: «AJredpa M Hayalla MAaTEMAaTHYECKOIO aHaJIu3ay,
«l'eomerpus», «BepostTHocTh U cratuctukay. @dopMupoBaHUE JOTHYECKUX
YMEHHUI OCYIIECTBIISIETCS Ha MPOTSXKEHUH BCeX JIET OOy4YEeHHs B CTapIlie mIKoje, a
AJIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJEPKAHUE BCEX HA3BAaHHBIX BBIIIE KYpCOB.

B VYyeOnom muane Ha wusydyenue wmarematuku B 10—1lknaccax Ha
yriayOiaEéHHOM YpOBHE OTBOJIUTCS 8 y4e€OHBIX 4acOB B HENEINIO B TE€UCHUE KaXKIOTO
rojia o0yudenusi, Bcero 544 yueOHbIX 4acoB.

O06beM yueOHOT0 TIpeIMETa U pacipeiesieHue ero
o rojam (Kaaccam) oOydeHus

Ton OO011ee KOJIMYECTBO YacOB HenenbHas Harpyska B yacax
00y4eHus1/Ki1acce

1ron/10 xiacc 272 8

2 ron/11 xiacc 272 8

Onenka pesynbratoB ocBoenuss OOIl COO mno yueGHOMY TpenMeTy
«MaremaTuka» MPOBOAUTCS B COOTBETCTBHUM C MYHKTOM «CHCTEMa OLEHKHU
JOCTIKEHUSI TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOW 0Opa30oBaTEIbHOM
porpaMMbl CpelHero obiiero odpaszoBanus» I1eneBoro pazaena OOIl COO u
«llTonoxkeHneM O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH U  IPOMEXKYTOUHOM
aTTecTanuy OOy4YaroIIMXCsA MO0 OCHOBHOW 00pa3oBaTeNbHON Mporpamme CpeaHero
obmero obpazoBanus B @DPIBOY BO «Tam0o0BckHMii rocynapCTBEHHBIH
yHuBepcuteT uMenu 1'.P. JlepxaBuHay.

@opMbI KOHTPOJISI U OLIEHKM 3HAHUM U YMEHHM B PaMKax MPOMEKYTOYHOU
aTTectanmu onpeaensaoTcs yueoasiM mianom OOIT COO.

JleMOHCTpallMOHHbIE BapUAHTBl KOHTPOJIbHO-U3MEPUTEIIbHBIX U OI[EHOYHBIX
MaTepuaoB MPUBEICHBI B MPUIIOKEHUHU | K TaHHOW MPOTrpaMMme.
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2. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
NPEAMETA

OcBoenne yueOHOTro mnpeaMera «MaremaTuka» JTOJDKHO OOeCreyuBaTh
JIOCTH>KEHUE Ha YPOBHE CpeIHEro o0I1ero o0pa3oBaHus CIEIYIONUX TUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

OO6pazoBarenbHbIC [Inanupyembie pe3ynbTaThl Paznen(er)/
pe3ynbpTaThl, B  T.4.C YpoBeHb OCBOCHUSI yIITyOJICHHBIN riaBa(bl) W/uIn
Y4EeTOM paboueit TeMa(bl) y4eOHOTO
MIPOTPAMMBI BOCITUTAHUS npeaMeTa/Kypca
JInuHOCTHBIE I'paxkgaHCKO€ BOCIIMTAHUE:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKOW TO3ULUU
obOyuJaromierocs KaK AKTUBHOTO u
OTBETCTBEHHOT'0 WJIEHA POCCUICKOTO OO0IIecTBa,
MpPE/ICTaBJICHUEM O MaTeMaTHYeCKHX OCHOBAaX
(YHKIIMOHMPOBAHUS  PA3IUYHBIX  CTPYKTYP,
SBIIEHUHM, TMpPOLELYp Tpa)KJIaHCKOro oOmiecTBa
(BpIOOpBI,  Ompockl M Wp.), YMEHUEM
B3aUMO/ICHCTBOBATh C COITUAITEHBIMU
WHCTUTYTaMH B COOTBETCTBUHU € UX QPYHKIUSAMU
1 Ha3HAUYCHHUEM.

IlaTpuoTHyecKkoe BOCIIUTAHHUE:

c(hOopMUPOBAaHHOCTHIO POCCUICKOM
IPXIAHCKOW HMJAEHTUYHOCTH, YBAXKEHUS K
NpoNUIOMYy W HACTOAIIEMY  POCCHUHUCKOU
MaTeMaTHKH, IIEHHOCTHBIM OTHOILIECHHEM K
JOCTHKEHHUSIM POCCUIICKUX MAaTeMaTUKOB H
pOCCHICKOM  MaTeMaTHUYeCKOM  IIKOJbI, K
UCIOJIb30BAHUIO JTUX JOCTHKEHHHM B JIPYTHX
HayKaX, TEXHOJIOTUAX, cpepax YKOHOMHKHU.

JlYXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHUEM TYXOBHBIX HEeHHOCTEeH
pPOCCHUHCKOTO Hapona; Cc(HOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HaHMS, THYECKOTO

IOBEJECHUS, CBA3aHHOIO C HPAKTUYECKUM
OPUMEHEHUEM  JIOCTW)KEHHH  HayKH U
NeATeIbHOCThIO YUEHOT0; OCO3HAHUEM JIMNYHOTO
BKJIa/1a B IOCTPOCHUE YCTOWUMBOTO OYyIyIIETo.

OCTeTHYeCKOe BOCIUTAHNE: FCOMCTpI/I}I,

JCTETMYECKHM OTHOINIEHHEM K MHpY, BKTouas | TPaQuKu QyHKumit
ACTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3ajlay, peleHU, pacCcyKIeHUN;
BOCIIPUMMYHUBOCTBIO K MaTEMaTHYECKUM
acIeKTaM pa3Jn4HbIX BUJIOB HCKYCCTBA.

Du3nyecKkoe BOCIIUTAHUE:
C(I)OpMI/IpOBaHHO CTBIO YMCHHUA MMPUMCHATDH
MaT€MaTU4YCCKUC 3HaHUA B HHTEpCCax

17




3nmopoBoro M Oe3omacHoro obpasza JKU3HH,
orBer- 10 Ilpumepnas pabouas mporpamma
CTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO
(3mopoBoe  mUTaHUE, cOamaHCHUpOBAHHBIN
pPeKHM  3aHATHH H  OTHBIXa, PpEryJIspHAS
¢busmueckas AKTUBHOCTH); (bu3nUecKoro
COBEPIIICHCTBOBAHUS MPH 3aHATUSAX CIIOPTHBHO-
03JI0POBUTEIHLHOM JESITEILHOCTHIO.

TpynoBoe BoCIUTAHUE:

TOTOBHOCTBIO K TpyaAy, OCO3HAHHMEM LCHHOCTHU
TPYIOJIIOOHS; HHTEPECOM K Pa3InYHBIM cepam
npoheCcCHOHANBHON ACSITEIBHOCTU, CBA3aHHBIM
C MaTEMaTUKOU U €€ NMPUIIOKEHUSIMH, YMEHUEM
coBepuIaTh OCO3HAHHBIA BbIOOp  Oymymieit
npodeccun M peaNn30BBIBATH COOCTBEHHBIE
KHN3HCHHBIC IIJIaHBbI, TOTOBHOCTBIO n
CIOCOOHOCTBIO K MaTeMaTH4ecKOMy
o0pa3oBaHMI0O U  camMoo0Opa3oBaHMIO  Ha
MMPOTAKCHHUU BceH KHU3HHU;, TOTOBHOCTBKO K
AKTUBHOMY YYaCTHUIO B PCIICHUU MPAKTUUYCCKUX
3aJa4 MaTeMaTHYeCKON HalpaBICHHOCTH.

OKOJOTHYECKOE BOCOUTAHUE:

c(OpMUPOBAHHOCTHIO 9KOJIOTMYECKOM
KYJIbTYpbl, TIOHUMaHUEM BIUSHHUS COLMAIBHO-
SKOHOMMYECKHUX TPOIIECCOB HAa COCTOSIHUE
IPUPOJIHON M COLMANIBHOM Cpelbl, 0CO3HAaHUEM
rJ100aIbHOTO Xapakrepa HKOJIOTHYECKUX
npoOiieM; OpuEeHTalMe Ha  M[pUMEHEHHE
MaTeMaTHYeCKUX 3HAHWUN JJIs pelieHus 3a1a4d B
obnacTu OKpyXKarollel cpenbl, MIaHUPOBAHUS
NOCTYIIKOB W OICHKM WX  BO3MOKHBIX
MOCIIEACTBHI JUIsl OKPYXKAIOIIEeH Cpebl.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH U OOILECTBEHHOW NpPaKTUKH,
NOHMMAaHMEM MaTeMaTHYeCKOW HayKh Kak
cdepbl YenoBeUeCKOil NesITeNbHOCTH, ITAMOB €€
pa3BUTHUA ¥  3HAYUMOCTU JJS  Pa3BUTHUS
UBUJIM3AIIH; OBJIJICHUEM S3BIKOM
MaTEeMaTHKU U MAaTeMaTUYECKOM KyIbTYpOH Kak
CPEICTBOM TO3HAHUS MHPA; TOTOBHOCTHIO
OCYIIECTBIISATh MIPOEKTHYIO u
HCCIEA0BATENbCKYIO NEeSTENbHOCTh
WHIUBUAYAJILHO U B TPYIIIIE.
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MeranpeaMmeTHbie
Ynueepcanvnole
nosnaeamenvHole
oeticmeusl

11) Vuusepcanvhvie nosnaeamenvHole
Oeticmeus,  obecneuugarom  opmuposanue
0a306b1x KOZHUMUBHBIX npoyeccos
obyuarowuxcs (oceoenue memooo8 NO3HAHUSL
OKpYJHCalouje2o Mupa, npumMeHeHue 102U4ecKux,
uUccneo008amenbCKux onepayuti, YMeHull
pabomamu ¢ unpopmayuetr).

ba3oBbi€ JIOTHYECKHUE ACHCTBUS:

° BBLISBIIATH Hu XapaKkTepru30BaATh
CYIIECTBEHHBbIE TMPU3HAKK MATEMATHYECKHUX
OOBEKTOB, TOHATUM, OTHOUIEHUH  MEXKIY
MOHATUSMH;  (POPMYJIMPOBATH  OMpPEACIICHUS
TOHSTHH; YCTaHABIIMBATh CYILIECTBEHHBII
MpU3HAK KJIACCU(PUKALMK, OCHOBAHMS IS
000011eHus u CpaBHEHUS, KpUTEpUn
MPOBOJIMMOTO aHAJIN3a;

° BOCIIPUHUMATh,  (OPMYJIUpPOBATH U
MpeoOpa3oBhIBATh CY)KICHUS: YTBEPIUTEIHHBIC
U OTpHUIlaTebHbIE, E€IUHUYHBIC, YaCTHBIE U
001111e; YCIOBHBIC;

o BBISIBIISITh MaTeMaTH4eCKHe
3aKOHOMEPHOCTH, B3aMMOCBSI3H u
MIPOTUBOPEUUS B ¢axkrax, JTAaHHBIX,

HaOMIONIEHUSIX M YTBEP)KICHUSX; Ipeaararb
KPUTEPUU JIJISl BBISIBIICHHS] 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUIL;

. J€1aTb BbIBOAbI C HCIIOJB30BAHUEM
3aKOHOB JIOT'UKH, JACAYKTUBHBIX u
HHAYKTUBHBIX YMO3aKJ'IIO‘IeHI/II71,

YMO3aKIIIOYEHHH 110 aHAJIOTHH;

. IPOBOJUTH CaMOCTOSATEIIEHO
JI0Ka3aTeIbCTBA MaTeMaTH4ecKuX
yTBEpXJIeHUH (TpsIMBIE ¥ OT TPOTHUBHOIO),
BBICTpAMBAaTh  apryMEHTAlMIO,  [PHBOJAUTH
IpUMEpsl U KOHTPHPUMEPHI; O0OOCHOBBIBATH
COOCTBEHHBIE CY)KIACHUS U BBIBOJIBI;

o BBIOMpATh CcHoco0 peuieHus y4eOHoi
3ajauu  (CpaBHUBaTb HECKOJIBKO BapHAHTOB
peleHusi, BBIOMpaTh Haubosee MOAXOIAIINN C
y4€ToM CaMOCTOSITEJILHO BBIJICJIEHHBIX
KPUTEPHUEB).

ba3oBble ucciieoBaTeNbCKUe ICHCTBHUS:

o UCIIOJIb30BaTh BOIIPOCHI Kak
HCCIIEIOBATEIbCKUM  MHCTPYMEHT IO3HAHMS,
¢dopmynupoBaTh  BOMNPOCHL,  (DUKCUpPYIOIIKE

YpaBHeHus,
byHKIINH,
BBEJICHUE
CTEPEOMETPHUIO

AKCHUOMEI
CTEPEOMETPUH

BepositHOCTB
CTaTHCTHKA
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MPOTHBOpEUUE, MpodsieMy,  YCTaHABIMBATh
HUCKOMOE M JaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

J IPOBOJIUTH CaMOCTOSITEIILHO
CIUITAaHUPOBAHHBIN AKCIEPUMEHT, UCCIIEA0BaHNE
o YCTaHOBJIEHUIO ocobeHHOCTeH
MaTEeMaTHYECKOI 0 00BeKTa, SIBJICHUS,
Ipolecca, BBISBICHUIO 3aBUCHMOCTEM MEXAy
00BbeKTaMu, SIBJICHUSAMHU, [IPOLIECCAMY;

. CaMOCTOSITEIIBHO (hopMynupoBaTh
00001IeHNs UM BBIBOABI 10  pe3yibTaraM
MIPOBEJIEHHOTO HAONIO/IEHUs, UCCIIEJOBAHMUS,
OIICHMBAaTh  JIOCTOBEPHOCTb  IOJIyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHMUIA;

. MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE
Mpolecca, a TaKkKe BbIIBUTaTh MPEATNOJIOKEHUS
0 €ro pPa3BUTHH B HOBBIX YCIIOBHSIX.

PaGora ¢ undbopmaimei:

. BBISIBIATH JeuuuThl  MH(pOpMaluHy,
JAHHBIX, HEOOXOJMMBIX JIi OTBETA Ha BOIIPOC
U 715 pellieHus 3a/1a4u;

. BBIOMPATH nHdopmaruio u3
HCTOYHHUKOB Pa3IMYHBIX THUIIOB,
aHaJM3UPOBATh, CHCTEMaTU3HPOBATh u

HWHTEPIPETUPOBATh MH(OPMALIMIO PaA3TUUYHBIX
BUJIOB U (hOpM IpeICTaBICHHUS;

o CTPYKTYpUPOBAThH uH(pOopMaIuio,
OpEeICTaBIsITh €€ B Pa3IMYHBIX  (opMmax,
WUTIOCTPUPOBATH rpapuuecKu;

o OIICHHBaTh HAJI&KHOCTh WHGOpMaLUU
0  CaMOCTOATEIbHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.
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Ynueepcanvnole
KOMMYHUKAMUGHbIE
oeticmeust

2) Yuusepcanvuvie KOMMYHUKAMUGHDbLE
oelicmaus, obecneuusaiom cQopmuposaHHoCmyb
COYUATIbHBIX HABLIKOB 00YUAIOUUXCAL.

OOmieHue:

. BOCIIPHHUMATh ¥ (HOpMYIHPOBATH
CY)KIEHUS B COOTBETCTBUH C YCIOBUSMHU H
HesnssMu - OOLIEHMs; $ICHO, TOYHO, TI'PaMOTHO
BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
INUCbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHUS IO
X0y PpelIeHus 3aJa4d, KOMMEHTHpPOBATH
TIOJTy4EHHBIN pe3yibTaT;

o B X0JIe 00CYX/IeHUs 3a/1aBaTh BOIIPOCHI
M0 CYIIECTBY OOCYXXJIaeMOW TEMBbI, MPOOJIEMBI,
pemaeMoi  3aJadd,  BBICKA3bIBATh  UJEH,
HalleJICHHbIE HA TIOUCK PELIEHUS; CONOCTABIIATh
CBOM CYXJIEHHSI C CYXKICHUSMH JIpYTHUX
YY4aCTHUKOB JHajiora, OOHapyKUBaTh pazinyue
U CXOJACTBO MO3UIMI; B KOPpPEKTHOU (dopme

dhopmyaupoBaTh pasHoTIacHs, CBOU
BO3PAKCHHUS;

o NPEJCTaBISTh PE3yabTaThl  PELICHUS
3a/1auu, 9KCIIEPUMEHTA, UCCIJIEIOBAHMUSI,

MPOEKTa; CaMOCTOSITEIBHO BBIOMpaTh (opmar
BBICTYIUICHHSI C y4€TOM 3a7ay TPE3CHTAUU |
0COOEHHOCTEHN ayTUTOPHH.

CoTpyTHHYECTBO:

o NOHUMATh U UCIIOJIb30BaTh
IIPEUMYIIEeCTBA KOMaHHOW ¥ MHIUBUAYaIbHOU
paboOTBl TP  pelICHHH y4YeOHBIX  3aj1ady;
NPUHUMATh [eJ1b COBMECTHOW JESITEIbHOCTH,
IUIAHUPOBATh ~ OPraHW3alMId  COBMECTHOM
paboTHI, pacrpenensiTh BUJIBI pabor,
JIOTOBAPHBATHCSA, OOCYXKIAaTh  MPOLECC |
pesynpTaT  paboThl;  0000IaTh  MHEHHUS
HECKOJIbKUX JIFOJICH;

o y4acTBOBaTh B TPYIIOBBIX (opMax
paboTel  (0OCyknaeHus, OOMEH MHEHHUIMH,
«MO3TOBBIC IITYPMBI» U T.I1.); BBITIOJHATH CBOIO
4acTh pabOThl ¥ KOOPAMHUPOBATH CBOM
JICUCTBUSL C JIPYTMMH YICHAaMU KOMAaH]IbI,
OIICHUBATh KA4YeCTBO CBOETO BKJIaJa B OOIIHIA
MPOIYKT MO KPUTEPHUsAM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHSIL.

Vuusepcanvuvie
pezynamueHovie

3) Vuusepcanvhvie pecynsamuensle Oeticmesus,
obecneuugaiom  opmuposanue  CMbICI08bIX
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Oeticmeusi

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCHIL.
CaMoopraumn3anus:

o COCTaBJIATh IIJIaH, AJTOPUTM pELICHMS
3aJauu, BBIOMpATh CIOCOO pelIeHHus ¢ y4E€TOM
UMEIOUIUXCS  pecypcoB UM COOCTBEHHBIX
BO3MOJKHOCTEH, apryMeHTUPOBATh u
KOPPEKTUPOBaTh BapUaHThl PEIIEHUHN C y4ETOM
HOBOH MH(OpMAITHH.

CaMOKOHTpOJIb:

° BIAJIeTh HAaBBIKAMH II03HABATEIHHOM
pedbrekcun Kak OCO3HAHUSI  COBEPIIAEMBIX
JIEUCTBUA W MBICIUTENBHBIX MPOIECCOB, HUX
pe3yJbTaTOB; BJIAJICTh criocodamu
CaMOMpPOBEPKH, CaMOKOHTPOJIA TMpouecca U
pe3yJiibTaTa pelieHuss MaTEMAaTHYECKOM 3a/1a4u;
° NpEeIBUACTh  TPYAHOCTH,  KOTOPBIE
MOTYT BO3HHUKHYTh MpPH pELHICHUH 3aJayH,
BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTH Ha
OCHOBE HOBBIX OOCTOSITENIECTB, JIAaHHEIX,

HaﬁHeHHBIX OHH/I6OK, BBISIBJICHHBIX
TPYAHOCTEM;
o OIICHHBAaThb COOTBETCTBUE pe3yjbTaTa

UeIM M YCJIOBHUSM, OOBSICHATH MPUYUHBI
JNOCTHKEHUS] WM HEJOCTI)KEHUS PE3yIbTaToOB
NEeSITeIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

[IpenmetHbIE

[IpeameTHbIE pe3ynbTaThl OCBOEHUS
[IpumepHoit  paboueldi  TPOrpaMMBbI o
MaTeMaTUKe  MPEACTaBIEHbBl IO  rojaM
oOyueHuss B paMKax OTAEIbHBIX KypCOB B
COOTBETCTBYIOIIIMX  pa3ieliax  HacToslen
IIporpammer.
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3 IHNPUMEPHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

3.1 HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajma MaTEeMaTHYCCKOTO aHAIM3a» SIBISICTCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOTPaMME CTapIIeH IIKOJBI, ITOCKOJBbKY, C OJHOMN
CTOPOHBI, OH OOECIeYMBAET HWHCTPYMCHTAJIbHYIO 0a3y Id H3yd4eHUs BCEX
€CTCCTBEHHOHAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MBINIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
WH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH M JPYTUX JTUCIHILINH.B
paMKax JIaHHOTO Kypca Yydalluecs OBJIAJICBAIOT YHHUBEPCAIBHBIM  SI3bIKOM
COBPEMCHHOW  HaykW, KoTopas  (QopMyaupyer CBOM  JIOCTH)KCHHUS B
MaTeMaTH4eCcKoil opme.

Kypc anrebpsr 1 Hauanm MaTeMaTHYECKOTO aHAN3a 3aKJIaJbIBAET OCHOBY JIJIs
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (HU3UKH, XUMHH, OWOJIOTHUH, TTOHUMAaHHUS
OCHOBHBIX TCHJICHIIMHA Pa3BUTHS SKOHOMHUKH M OOIICCTBEHHOM JKM3HH, TIO3BOJIICT
OPUCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEpEHHO HCIIOJIb30BaTh WX JJIs JallbHEHIIero oOpa3oBaHUs U B TOBCEIHEBHOM
XU3HU. B Toke BpeMs OBJaJeHHWE aOCTPAKTHBIMH M JIOTHYECKH CTPOTHMH
KOHCTPYKIIUSIMH ~ anreOpbl W MaTeMaTHYECKOTO aHaiu3a pPa3BUBACT YMCHHE
HaXOJIWUTh  3aKOHOMEPHOCTH,  OOOCHOBBIBATH  WCTUHHOCTh,  JOKa3bIBATh
YTBEPXKJICHUS C IMOMOIIBI0 MHIYKIIUKA M PACCYXIaTh NEIyKTHBHO, HCIIOJIH30BAThH
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (HOPMHUPYET
KpPEaTUBHOE M KPUTUICCKOE MBIIIICHHE.

B xome m3ydeHus kypca «Anredpa M Haydaia MaTEMaTHYECKOTO aHATH3a»
ydamugecs — TMOJIy4arOT  HOBBIM  OMBIT  pPEIICHWs  NPHUKIAJAHBIX  3ajad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MaTeMaTHYECKUX MOJIEIEeH peanbHBIX CUTYaIlHi,
WHTEPNPETAMA  TIONYYCHHBIX  PEIICHWH, 3HAKOMSTCA C  MpUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TMPHUPOAE, HAyKe U HCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMHU OTKPHITHSIMU U MX aBTOPAMH.

Kypc obGnamaer 3HAYMTENBHBIM BOCTHTATENBHBIM TOTEHIIMAIOM, KOTOPBIN
peanm3yeTcsl Kak 4depe3 y4eOHbI Marepuai, CIOCOOCTBYIOMINN (hopMUpOBaHHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W depe3 cChenuduky ydeOHOW aesTeTbHOCTH,
TpeOyromel MpoAOIKUTEIPHON KOHIIGHTPAIMd BHUMAHUS, CaMOCTOATEIBLHOCTH,
aKKypaTHOCTH W OTBETCTBEHHOCTH 32 MOJIYYCHHBINA PE3YIIbTAT.

B ocHOBe Merommkm o0OydeHUs anreOpe W HavalaM MaTEeMaTHYECKOTO
aHaJIH3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYEHUS.
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B ctpykType Kypca «Anrebpa u Havajga MaTEMaTUYECKOTO aHAJIM3a» MOYKHO
BBIJICIIUTh  CIEAYIOLIME COJEpXkKATeIbHO-MEeToauYecknue JauHuu: «UYUucna wn
BBIYUCIICHUAY, «DyHKIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOoruka». Bce OCHOBHBIE
COZIEPKATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra U MOCTEHEHHO
HACBhIAsCh HOBBIMU TEMAMHU U pas3aenamMu. MOXKHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBIA KypC SBISIETCSA WHTErPATUBHBIM, IOCKOJIbKY OOBEIUHSET B cele
coJlepKaHhe HECKOJIbKMX MaTeMaTUYeCKUX JUCUMIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSA, MATEMAaTUYECKUN aHalu3, TEOPUs MHOXKECTB, MaTeMaTH4eCKas
noruka u ap. Ilo mepe Toro kak ydaimiuecss OBJIaAeBalOT Bc€ Oosiee HIMPOKUM
MaTEMaTUYECKUM amnmaparoM, Yy HHUX ToclieoBaTelbHO (opmupyercs u
COBEPIICHCTBYETCA YMEHHE CTPOUTh MAaTEMAaTUYECKYH0 MOJENb PEATbHOU
CUTyalluH, MPUMEHATh 3HAHUS, MOJTYyYECHHbIE TIPU U3YYEHHUH Kypca, JJIsl pELICHHUS
CaMOCTOSATETILHO  COPMYJIMPOBAHHOM MaTeMaTHMYecKOW 3ajlayd, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-METOIMYECKAs JTUHUA «YHCIa U BBIYUCIEHUS 3aBEPILIACT
(dbopMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mikojie. B crapmieil mikoiie ocoboe BHUMaHUE yAENseTcs
(GbOpMHUPOBaHUIO HABBIKOB PAIMOHATBHBIX BBIYMCICHUN, BKIIOYAIOMIMX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3alMMCH YKCIA, YMEHHUE JeiaThb HPUKUIKY,
BBITMIOJHATh TMPUOMMKEHHBIE BBIYUCIICHHS, OIICHUBATh YHUCJIOBBIE BBIPAKECHHUS,
paboTaTh ¢ MaTEeMAaTUYECKUMH KOHCTAHTAMU. 3HAKOMBIE YYalllUMCSI MHO>KECTBa
HAaTYypaJIbHBIX, LENbIX, PALMOHAIBHBIX M JEHUCTBUTEIbHBIX YHCEN JIOMOJHSIOTCS
MHOXECTBOM  KOMIUIEKCHBIX 4YHceld. B KaXaoM U3 3TUX  MHOXECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBbIE €My cClenu(UUecKrue 3aJadyd U OMepalHH:
JieJIeHue Halles0, ONEPUPOBAHNE OCTATKaMU Ha MHOKECTBE ILIEJIBIX YHMCEIl; 0COObIE
CBOICTBA pallMOHAIBHBIX U UPPAIMOHAIBHBIX YHCEIT; apu(MeTHIeCcCKrue onepaIuu,
a TaK)K€ WU3BIICUCHUE KOPHSA HATYPAJIbHOU CTEIEHH HA MHOKECTBE KOMILICKCHBIX
yyucen. biarogaps nmocnenoBaTeNbHOMY PACIIMPEHUIO KPYTra UCIIOJIB3YEMBIX YUCET
Y 3HAKOMCTBY C BO3MOXXHOCTSIMUA UX NMPUMEHEHUS ISl PELICHUS Pa3JINYHbIX 3a]a4
dbopMupyeTcst TpecTaBIeHUE O €IMHCTBE MAaTEMaTUKUA KaK HAyKd U e€ poiid B
IIOCTPOEHUU MOJIENIEHl PEAJbHOIO0 MHpA; IIUPOKO HCIONB3YIOTCA 0000LIEHUE U
KOHKPETH3ALUS.

JIuanus «YpaBHEHHS W HEPABEHCTBA» PEANU3YETCSd HA NPOTSIKEHHUH BCETO
oOydeHHs] B CTaplied IIKoJie, MOCKOJIbKY B KaxiaoMm paszaene [Iporpammel
IIPEAYCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3aAad. B pesynbprare ydamumecs
OBJIQJICBAIOT PA3JIMYHBIMUA METOJIAMU PEIICHUS PALUOHAIBHBIX, UPPALMOHAIBHBIX,

MOKa3aTeJIbHbIX, JOrapuPMUYECKUX UM  TPUTOHOMETPUYECKUX YpPaBHEHUH,
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HEPABEHCTB M CHUCTEM, a TaKXe 3ajlad, cojepkalux napamerpbl. [lomyueHHbie
YMEHHUS IIHUPOKO MCIHOJB3YIOTCS MPU HCCICIOBAHUM (PYHKIHUA C TOMOIIBIO
MPOU3BOJIHOM, MpPU PEIICHUH TMPUKIAJAHBIX 3a7ad W 3aJady Ha HaXOXJCHUE
HauOOJBIINX U HAMMEHBIINX 3HaUeHUN QyHKIMU. [laHHas coepKaTeabHast JIMHUS
BKJIIOYaeT B ce0sa Takke ¢GOpMUpPOBAaHUE YMEHUW BBIMIOJHATH PaCU€Thl IO
dbopmynam, npeoOpazoBaHus paliOHANIbHBIX, UppaMoHaTbHBIX u
TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TAK)KEe BBIPAKEHUM, COJEpKAIINX CTEIICHU U
norapumel. braronaps u3ydeHHro anreOpanyeckoro marepuaia MPOUCXOTUT
JanabHenIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIILICHUS yUaluXcs,
bOpMUPYIOTCS HAaBBIKK JACAYKTHUBHBIX PACCYXKIEHUM, PabOThl C CHUMBOJIBHBIMU
dbopmamu, peACTaBICHUS 3aKOHOMEPHOCTEH 1 3aBUCMMOCTEH B BUJE PABEHCTB U
HepaBeHCTB. AnrebOpa mnpesmaraet 3¢(EKTUBHbIE HHCTPYMEHTBI [JIsi pElICHUS
NPAKTUYECKUX W E€CTECTBEHHOHAYYHBIX 3aJiayu, HATJISJHO JEMOHCTPHUPYET CBOU
BO3MOKHOCTHU KakK sI3bIKa HAYKH.

ConepxaTtenbHO-MeTOAMYECKass JUHUS «DYyHKIMU U Tpadukw» TECHO
NeperUieTaeTCs ¢ APYTUMH JUHUSIMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCIIEI0BATEIbHOCTh U3YUYCHUS Marepuana. Nzyuenne CTETIEHHOM,
NoKa3aTeabHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOMCTB
U rpaduKOB, UCIOJIb30BaHNE (DYHKIMIA Uil pEHIeHHs 3aJad U3 JIPYTruxX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OGosbllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJITUYMHAMH, MCCIE0BATh TMOJYyYEHHbIE (QYHKIIUH, CTPOUTH HX
rpaduku.MaTtepuan 3Toi cofep KaTeIbHOM JIMHUY HalleJIeH Ha pa3BUTHE YMCHUHN U
HABBIKOB, IO3BOJSIIOIIMX BBIpAXXaTh 3aBUCUMOCTH MEXAY BEIMYMHAMU B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass auHuA «Hauyana maTeMaTM4eCKOro aHaiu3a» IO03BOJISIET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 33724,
JNOCTYIMHBIX IIKOJIbHUKAM, TaK KaK y HHUX MOSABISETCA BO3MOXKHOCTb CTPOUTH
rpaduku  CIOXHBIX (YHKIUNA, ONPENeNsiTh WX HauOOJBIINE W HAUMEHBIIIHE
3HAUEHWS, BBIYUCIATH IUIOMAAn (QUryp u OO0BEMBI TeN, HAXOAUTh CKOPOCTH U
yCKOpeHus TmpoiieccoB. JlaHHasi cojepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHHUSI MATEMAaTHUYECKHUX MOJeJIed pealbHbIX CHUTYalluH,
MO3BOJIIET HAXOJAWTh HaWJIydlllee pEUIeHue B TMPHUKIAJHBIX, B TOM YHUCJE
COIMATbHO-3KOHOMUYECKUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMHU MAaT€MaTUYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAaKTHOrO, (POPMaIbHO-JIOTUYECKOTO U

KpEAaTUBHOTO MBbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
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3aKOHOB MATEMAaTHKH B HAyKe, TEXHMKE M HCKYCCTBE. Y4Ualluecs Y3HAaKT O
BBIJAIOIINXCA PE3YyJbTaTaX, IOJYYEHHBIX B XOAE pa3BUTHS MAaTEMAaTHKU Kak
HayKu, U 00 UX aBTOpax.

ConepxartenbHO-MeTOANYECKAsA THUHUSA «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsl DJIEMEHTbl TEOPUU MHOMKECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeThko-
MHOECTBEHHBIE IIPEICTABIEHUS IPOHU3BIBAIOT BECh KyPC IIKOJIBHON MAaTEMATHKH
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKd M €€ NPWIOKEHNUW, OHU CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHHsa B eauHoe 1enoe. [lostomy BaxHO aaTh
BO3MOYKHOCTh  IIKOJBHMKY TIOHUMAaTh  TEOPETUKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOM MAaTEMAaTHUKHW M HMCMOJIb30BaTh €ro ISl BBIPAKEHUSI CBOMX MBICIEM.
JIpyruM BaXHbIM TIPU3HAKOM MAaTEMaTUKM KaK HayKH CIEIYyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKOM JIOTMKM CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
y4Yaluxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXAECHUS Ha OCHOBE JIOTMUECKHX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHUS.

B kypce «Anrebpa M Hayajsa MaTEMaTHYECKOTO aHalu3a» MPUCYTCTBYIOT
OCHOBBI MAaT€MaTHYECKOI'0 MOJEIUPOBAHUS, KOTOPbIE MPU3BAHbI CIIOCOOCTBOBATH
(GOpMHUpPOBaHUIO  HABBHIKOB  TOCTPOCHUSI  MOJEJeHl  peambHBIX  CHUTYalHi,
UCCJIEIOBAHUS ITHX MOJIETIEH ¢ TOMOIIBIO ammapaTa ajareOpbl 1 MaTeMaTHYeCKOro
aHaJau3a, UHTEPIpPETAIMU MOJYyUYEHHBIX pe3yJbTaToB. Takue 3aaHus BIUIETEHBI B
KaKIbIA W3 paznenoB lIporpamMmbl, MOCKONBKY BECh MaTepHall Kypca IIMPOKO
UCIIONB3YETCA ISl PELICHUS NpUKIaAHBIX 3anad. [Ipu pemeHun peasbHbIX
NPAKTUYECKUX 3a]1a4 yJalluecsl pa3BUBaIOT HAOMIOAaTeNbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIB30BaTh AaHAJOTHIO, 0000IaTh u
KOHKpPETH3UpOBaTh mpodiemy. JlesTenbHOoCcTh 1O (OPMHPOBAHUIO HAaBBIKOB
peleHns MPUKIIAaJHbIX 3a/1a4 OPraHu3yeTCs B MPOLECCE U3YUYECHMS BCEX TEM Kypca
«Anrebpa 1 HavYasla MAaTEMaTUYECKOTO aHATTN3ay.

3.2 MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yyeOHomy miaHy B 10 —I11 kimaccax u3ydaercsi yuyeOHBIH Kypc
«Anrebpa W Hayaja MaTeMaTUYECKOTO aHaIM3a», KOTOPHIH BKIIOYAET B ceOs
CIEAYIOIIMEe OCHOBHBIE pasjenbl cojaepkaHus: «Yucna W BBIYHCICHUS»,
«YpaBHeHUsT W HepaBeHCTBa», «@DyHkuuun u  rpaduxkun», «Hauana
MaTeMaTH4eCKOro aHaiuzay, «MHOKeCTBa U JIOTUKAY.

26



B VYuebHoMm muiane Ha u3yyeHue yrayOJa€HHOTo Kypca aiareOpsl M Hadajl
MareMatudyeckoro ananusza B 10—I11 knaccax OTBOAUTCS HE MEHEE O y4eOHBIX

4acoB B HEIEII0 B TEYEHHME KaXKIOrOo roja OOydeHHs, BCEro 3a JBa roja
oOydeHHsI — He MeHee 272 y4yeOHbIX Jaca.

3.3 IMIAHUPYEMBIE MPEJMETHBIE PE3YJIbTATHI
OCBOEHUSITPUMEPHOM PABOYEI IPOTPAMMBbI KYPCA
(IO TOJIAM OBYYEHHS$I)

OcBoenue yueOHOro Kypca

«Anre6pa N HadaJla MaTeMaTH4YC€CKOI'O

dHaJIn3a» Ha YpPOBHC CpPCAHCTO O6H.I€I‘O O6p3,30BaHI/I$I JOJI2KHO o0ecreunBaTh

JOCTUIKCHUC CIICAYIOIUX NIPCAMCTHBIX O6pa30BaTeJ'IBH]'::IX PE3YIbTATOB!

O6pa3zoBartenbHbBIC [Inanupyemblie pe3ysbTaThl Paznen(sr)/
pe3ysbTaThl, B T.4.C YpoBeHb OCBOEHUS YTIITyOJICHHbIi rinaBa(bl) U/ 1iu
y4eToM pabouei TeMa(bl)
IporpaMMBbl y4eOHOTr0
BOCIIUTAHUS npeameTa/Kypca
[IpeameTHbIE 10 kiacc/ 1 rox oOydeHus
Yucna v BeIUMCIEHUS
e (CBo6OIHO OTIepUpPOBATH noustusiMu: | CTeneHHast
panuoHaIbHOe YHCIIO, Oeckoneunas | QyHKIUS, CTeNeHb
nepUoIuIecKast IpoOb, IPOLIEHTHI; | C  PAMOHAILHBIM
UpPpALlMOHATIFHOE  YHCIIO; MHO’KECTBa | [T0Ka3aTesIeM
palMOHATBHBIX M JCHCTBUTENBHBIX yrcel; | KopeHb H-O1
MOJYJb JEMCTBUTEIBLHOTO YHCIA. CTEMeHH,
[IpuMeHATs ApOOM W TIPOLEHTHl s | | PUTOHOMETpHYEC
pelIeHus NpUKIIaIHbIX 3aa4 U3 pa3jIn4HbIX | KMC ynkuu
oTpacJiel 3HaHUW U peabHOM KU3HU. YUCIIOBOTO
[IpumensTh npuOIMHKEHHBIC BBHIYUCIICHUS, | PTYMEHTA

IpaBuja OKPYIJIEHUS, NMPUKUAKY U OLIEHKY
pe3ynbTaTa BIYMCICHUH.

CBoboano OIIepUPOBAThH HOHATUEM:
CTETICHb c LETBIM II0Ka3aTeseM;
UCIOJIb30BATh MOAXOAIYI0 (hopMy 3anucu
NEUCTBUTENBHBIX YMCeN IS pelIeHHs
NPaKTUYECKUX 3aJad W TMpeACTaBICHUs
JTAHHBIX.

CBoOogHO OIIEpUPOBATH MOHSITHEM:
apu(MEeTHYECKHI  KOpEeHb  HaTypaJbHOMN
CTEIICHHU.

CBoOoaHO OIIEpUpPOBATH MOHSITHEM:
CTENEHb C PAllMOHAIBHBIM IIOKA3aTEIIEM.
CBoOoHO  omepupoBaTh  MOHITHUIMHU:
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norapudm 4HCIIa; JECSITHYHBIC "
HaTypaJbHbIC JOrapu(pMBbl.

e (CB000JHO ONIEPUPOBATH MOHATUSAMH: CHHYC,
KOCHHYC, TAHI'CHC, KOTAHT'CHC YHCIIOBOTO
apryMeHTa.

e OmnepupoBaTh  MOHATHIMH:  aAPKCHUHYC,
ApKKOCHHYC M  apKTaH['CHC YHCIIOBOTO
apryMeHTa.

VYpaBHEHHUS U HEPABEHCTBA

e (CB006OJHO OIepUpPOBATH HOHSTUSIMU:
TOXJECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCUJIbHBIE YpaBHEHUS W YpaBHEHUS-
CJIE/ICTBUS; PAaBHOCUJIbHBIE HEPABEHCTBA.

e [IpuMeHATH pa3IUUYHBIE METOJbI PEIICHUS
pallMoOHANBHBIX M JPOOHO-pAlMOHATBHBIX
ypaBHEHUH; TPUMEHSATh METOJ WHTEPBAJIOB
JUTS peIlIeHUs] HEPABEHCTB.

e (CB00OIHO OTIEPUPOBATH IIOHSTUSMU:
MHOTO4WIEH OT OJHOW  TMEPEMEHHOMW;
MHOTOWIEH C MLeIbIMH Ko3(dduimeHramu,
KOpPHH MHOTOYJICHA; TPHUMEHSTH JCJICHHE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera nmns
pelIeHus 3aaad.

e (CBo0OogHO OIEepUpPOBATH MMOHATHSIMH:
CHUCTeMa JIMHEHHBIX YpaBHEHWH, MaTpulia,
ONpENEeIUTENb, MaTPULBl 2 X2 W €ro
F€OMETPUYECKUI  CMBICI;,  HCIMOJIb30BATh
CBOMCTBA ONpeACTUTENS 2x%x2 1A
BBIYMCIICHUSI €ro 3HA4YeHUs, IPUMEHSTh
ONpENCIUTENN Il PEIICHUS CUCTEMBbI
JUHEWUHBIX  YpaBHEHWH;  MOJEIUPOBATH
peaJibHbIE CUTYallMU C MOMOIIbIO CHUCTEMBI
JIMHEHHBIX YpaBHEHHI, HCCJICIOBATh
MIOCTPOEHHBIE MOJICJIA C MOMOIIBIO MATPHII
U ONpeAeNIUTeNIe, HUHTEPHPETUPOBATH
MOJYYEHHBIA PE3yNIbTar.

e lcmonw30oBaTth  cBOWMCTBA  JEHUCTBHU C
KOPHSIMH ISl TPe0Opa30BaHus BEIPAKCHH.

e BrimonaHsaTe mpeoOpa3oBaHUsST  YHCIOBBIX
BBIPQKEHHUM, COJEpIKAIMX CTENEHU ¢
panoHaNIbHBIM ITOKa3aTeJIEM.

e licnonp3oBaTh CBOWMCTBA JOTapU(PMOB s

npeoOpa3oBaHus norapu(pMUIECKuX
BBIPAKCHUM.

e CBo06oaHO OIIepUPOBATH HOHATUSAMHU:
UppalnroHaIbHbIE, nokaszaTejbHble |

JorapuMHUUECKUe YpaBHEHUS; HAXOAUTh
UX pElIEHHs C IMOMOUIbI0 PaBHOCUIIBHBIX
NIEPEXOJI0OB WM OCYLIECTBIISASA IPOBEPKY
KOpHEH.

HppaumnonaisHsie
yYpaBHEHUS,
UPPALMOHAIIBHBIE
HEPABEHCTBA,
Tpuronomerpuuec
KHE YPaBHEHUs
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° HpI/IMeHSITB OCHOBHBIC TPUTOHOMCTPHUYCCKUC
dbopMyIBI TUTSE npeoOpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUN.

e (CBoOonHO OIIEPUPOBATH HOHATUEM:
TPUTOHOMETPUYECKOEC ypaBHEHHE;
NPUMEHATh HEoOXoAauMble (HOPMYIBI st
peICHUA OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM.

e MojenpoBaTh peajbHbIC CUTYyallUd Ha
SA3BIKE aJIF€6pBI, COCTaBJIATL BBIPAKCHUA,
ypaBHEHHsI, HEPAaBEHCTBA IO  YCJIOBHUIO
3aJ1a4M, MCCIICI0BATh MIOCTPOCHHBIC MOJICITN
C MCIIOJIb30BaHUEM amrapara ajareOpbl.

e OyHKUMU U TpaduKu

e (CB006OJHO OTIepUpPOBATH MOHSTUSIMHU:
¢yHKUMs, crnocoObl 3aAaHusd  (QYHKIUU;
B3aMMHO 0OpaTHble (YHKIHMH, KOMIIO3HULIUS
¢byHkumii; rpaduk (QYHKIHH; BBINOIHSITH
JJIeMEHTapHble MPeoOpa3oBaHUs TpapUKOB
GyHKIMH.

e (CB00OIHO OTIEPUPOBATH IIOHSTUSMU:
o0nacTe  ompeneNeHHssT W MHOXECTBO
3HaUeHWM  (QyHKIUHM, HYId  QYHKIUH,
IPOMEKYTKU 3HAKOIIOCTOSHCTBA.

e (CB0o0OOIHO OIIEpUPOBATh HOHATUSAMMU:
YETHBIE u HEYETHBIE GbyHKINH,
nepuoandeckue (QyHKUUH, TPOMEXYTKH
MOHOTOHHOCTH (YHKIMHM, MAaKCUMyMbl U
MUHHUMYMBI ~ (pyHKIMHM, HauOoJbIlIee W
HaVMEHbllee 3HaueHue (QyHKIMM  Ha
IPOMEKYTKE.

e (CBoOosHO OIlepUpOBATH HOHATHSMMU:
CTeleHHass (YHKIMUS C HaTypajdbHbBIM U
LeJIbIM IOKa3aTeneM, IpaduK CTENEeHHON
(GYHKIMM €  HaTypaJbHBIM M LIEJIbIM
nokaszaresneM; rpaguk KOpHs n-oi CTeHneHu
Kak (yHKuMH OOpaTHOM  CTENeHUu C
HaTypaJbHbIM I10Ka3aTelIeM.

e OmnepupoBaTh  MOHATUAMH:  JIMHEIHas,
KBaJ[paTHYHas u IpoOHO-IMHEeHHas
(GYHKIUM;  BBIIOJHATH  JJIEMEHTApHOE
UCCIIeIOBaHHE U TIOCTPOCHUE UX IPa(UKOB.

e (CB000sHO OTIepUPOBATH HOHATUSAMHU:
noka3zaTesbHast u JorapupmMuyecKkas
(GyHKIMM, WX CBOMCTBA U  TpaduKH;
UCNOJb30BaTh MX TIpaduKd A pelieHus
YpaBHEHUM.

L4 CBOGO)IHO ONICpHUpPOBATH INOHATHAMMU:
TPUTOHOMCTPpHUYCCKAA OKPYKHOCTb,
ONPCHACIICHUC TPUTOHOMCTPHUYCCKUX

(GYHKIIMI YUCIIOBOTO apryMeHTa.

OyHKIMA U ee
CBOMCTBA
CrenenHnas
byHKIHS
Tpuronomerpuuec
K1e QyHKIUU
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e lcnonb3oBaTh rpadpukn  QyHKOIMHA A0S
UCCIICIOBAHMSI MPOLIECCOB M 3aBUCHMOCTEH
IpU pEIICHUH 33Ja4 U3 APYTUX Y4eOHBIX
IPEJIMETOB U pPEalbHOM JKU3HH; BBIPAKAThH
dbopmynamu 3aBUCHMOCTH MEX Ty
BCJIMYMHAMH.

Hauana MmaTemMaTn4eckoro aHaiamsa

e (CB00OOJHO OIepUpPOBATH HOHSTUSIMU:
apupmeTHIecKast u reoMeTpuvecKas
nporpeccusi, 0OECKOHEYHO  yObIBaromas
reoOMETpHUYECcKasl MPOrpeccHsi; JTUHEHHBIN U
SKCIOHEHIIMAIbHBIN pocr, dopmyna
CJIOKHBIX TPOIIEHTOB; UMETh MPECTABICHUE
0 KOHCTAaHTE €.

e lcmonb30BaTh MPOTPECCHU U PELICHUS
peabHBIX 33124 MPUKIIATHOTO XapaKTepa.

e (CB00OIHO OTIEPUPOBATH IIOHSTUSMU:

MOCIIEIOBATEILHOCT,  CHOCOOBI  3aTaHHS

MOCIIEIOBATEIbHOCTEH,  MOHOTOHHBIE |

OTpaHUYCHHBIC MOCTIeTIOBATEILHOCTH;

MMOHUMATh OCHOBBI 3apOXKICHUS

MaTeMaTUYeCKOTO aHalM3a Kak aHaJn3a

OECKOHEYHO MaJbIX.

CBo0Oos1HO OTIepUpPOBATH MOHSTUSIMU:

HenpepbIBHbIE (DYHKIUU; TOYKH pa3pbiBa

rpapuka (yHKIUM; aCUMNTOTHI Tpaduka

GyHKITUN.

CBo0Oos1HO OIIepupOBATH MOHSTHEM:

¢GbyHKUMS, HempephlBHasE Ha  OTPE3KE;

NPUMEHSITh CBOMCTBa HENpPEePbIBHBIX

byHKUMIA U1 perieHust 3aaay.

CB0OOIHO OTIepUpPOBATH MOHATHSAMU: MIEpBast

U BTOpas  MpPOU3BOAHBIE  (DYHKIIHH,

KacareibHas K rpaduky QyHKIUH.

e BpruucisaTh MIPOU3BOIHBIC CYMMBHI,
MPOU3BECHUS, YaCTHOTO U KOMIIO3UIUHU
IByX  GYHKIUWH; 3HaTh  MPOU3BOJHBIE
AIEMEHTAPHBIX PYHKIUH.

¢ licnons3oBath reOMEeTPUUECKUN u
dbuznyecKkuil CMBICT MPOU3BOJHOM IS
pelieHus 3a/1a4.

IIpousBogHas u ee
MMPUIIOKCHUA

MHoxecTBa U JIOTHKA

e (CBo0OoaHO OIIEpUPOBATH HOHATUSAMHU:
MHO’K€ECTBO, OIIEPALUN HaJl MHOKECTBAMH.

e licnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar  JJs8  ONMCAaHUs  pealbHbIX
IIPOLIECCOB U SBJIECHMM, NPU PELICHUH 3a]a4
U3 APYruX y4eOHBIX IPEIMETOB.

e CBo0OoaHO OIIEpUPOBATH MOHATUSAMHU:
OIIpeieNICHuE, TEopeMa, ypaBHEHUE-
CIIEJICTBUE, CBOWCTBO MaTEMAaTHYECKOTO

MHoXecCTBa,
onepanumn HaJ
MHOECTBaMU
Koneunrre,
OCCKOHEUHBIE
MHOECTBa
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00beKTa, J0Ka3aTeNbCTBO, PABHOCUIIBHBIE
YpaBHEHUS U HEPABEHCTBA.

11 xmacc/ 2 rog oOydyeHus

Yucjaa v BBIYUCIEHUS

e (CB006OJHO OIIepUpPOBATH MOHSTUSIMU:
HATypaJIbHOE W LEJ0E€ YHCIO0, MHOXECTBa
HATYpaIbHBIX u EJTBIX qHCe;
UCTIOJIb30BaTh MPU3HAKHU JCITHUMOCTH LENbIX
gucen, HOJ[ u HOK HaTypanbHbIX uucen
JUISL PEUIeHUs 331a4, TPUMEHSTh AITOPUTM
EBxnunaa.

e (CB00OTHO OMEPHUPOBATH MOHATHEM OCTaTKa
10 MOJYNI0; 3alUCBIBATh HATypajbHbIE
gypcia B PA3MYHBIX  MMO3WIIMOHHBIX
CHCTEMaXxX CUHCIICHUSI.

e (CB006OJHO OTIepUpPOBATH MOHSTUSIMU:
KOMIUIEKCHO€  YHCIIO M MHOXKECTBO
KOMTIUTEKCHBIX qrcen; MIPECTABIIATh
KOMIUIEKCHBIE YHCJIa B alreOpanveckoil u
TPUTOHOMETpHUYECKOH (opMe, BBITIOTHSTH
apu(MeTHYECKHEe Omepali ¢ HUMH |
n300pakaTh Ha KOOPAWHATHOM TIOCKOCTH.

KommiekcHrie
qyucia

YpaBHeHUs] 1 HEPABEHCTBA

e (CB060aHO OTIepUpPOBATH MOHSTUSIMU:
UppalMOHaIIbHBIE, MoKa3aTesbHbIe u
norapumMuUecKre HEpaBEHCTBA; HAXOIUTh
UX pElICHHUsS C TMOMOUIbI0 PaBHOCUIBHBIX
NEPEX0/I0B.

e OcymiecTBiATh 0TOOP KOPHEH MpH pelieHnuu

TPUTOHOMETPUUECKOTO YPaBHEHHUSI.

CBo0Oo1HO OTepUpOBAThH MOHSTHEM

TPUTOHOMETPHUUECKOE HEPaBEHCTBO;

OPUMEHSITh HEOOXOAUMBbIE (OPMYIbI IS

pelieHus OCHOBHBIX THUIIOB

TPUTOHOMETPHUUECKUX HEPABEHCTB.

CBo0Oo1HO OTIepUpPOBATH MOHSTUSIMHU:

CUCTEeMa U COBOKYIHOCTb YypaBHEHUU H

HEPABEHCTB, PAaBHOCWIBHBIE CHCTEMBI H

CUCTEMBI-CIIEJICTBUS; HAXOIUTh pPELICHUS

CUCTEMBI U COBOKYITHOCTEH pallMOHaIbHBIX,

UppalMOHATIBHBIX, MOKa3aTeIbHbIX |
JorapupMHUECKUX ypaBHEHUI u
HEPABEHCTB.

e Pemrate palluOHAJIBHBIC, HWPPALUOHAIIBHBIC,
IIOKa3aTCJIbHBIC, J'IOFapI/I(I)MI/I‘-ICCKI/Ie u

TPUTOHOMETPUUECKUE yYpaBHEHUS u
HEPAaBEHCTBA, COJEP)KAIUE MOIYIH U
napaMeTpBhl.

e [lpumensars rpaduyeckue MeTOAbI IS
pelIeHUsT YpaBHEHMM W HEpPaBEHCTB, a
TaKXkKe 3aJ1au C MapaMeTpaMu.

Jlorapudmuaeckue
U TOKa3aTelbHbIE
HEPaBEHCTBA
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e MogenupoBaTbk peallbHbIE CUTyallud Ha
S3bIKE ANreOpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI 110
YCIIOBHIO 3a/1a4H, UCCIIEI0BATh
IIOCTPOCHHBIC MOJECIN C HCIOJIb30BAaHUEM
annapara  ajreOppl, HHTEPIPETUPOBATH
IIOJIY4ECHHBIHA pe3yJIbTar.

DyHKIUHA U rpaGUKU IlokasaTenbHass U

e Crpouts rpaduKn KOMIO3HIHE (yHKIHiA ¢ | TOTapupMmdeckas
MMOMOIIBIO BJIEMEHTAPHOTO MCCIICIOBAHUS U yHkuu
CBOMCTB KOMIIO3HMIIUU JIBYX (PYHKIIMH.

e Crpouth T€OMETPUUECKHE 00pa3bl
YpPaBHEHUN M HEPABEHCTB HA KOOPJIUHATHOU
IJIOCKOCTH.

e CB0060IHO OTIEPUPOBATH TTOHSATHUSIMH:

rpauKy TPUTOHOMETPUUECKUX (YHKIIMH.
e [IpuMeHATH QYHKIMU AT MOJAETUPOBAHUS U
UCCIIEIOBAHUS pEAJIbHBIX IPOLIECCOB.

Hayana maTteMaTH4ecKoro aHajim3a WNHTterpan u ero

e llcmonb30Bars MIPOU3BOTHYIO s | IPUMCHECHHC
WCCIleIoBaHUsT (YHKIIMM HA MOHOTOHHOCTH
1 DKCTPEMYMBI.

e Haxomute HamOoibpllee H HAWMEHBIIIEE
3Ha4YeHUs1 (YHKIMKM  HENpephIBHOW  Ha
OTpe3Ke.

e llcrosb30BaTh MIPOU3BOTHYIO TSt
HAXOXKJCHUS HAWIyYIIero pemeHus B
NPUKIAJHBIX, B TOM WYHCJIE COIHAIBHO-
YKOHOMHUYECKHUX, 3aauax, Vst
OTIpPENICTICHUs]  CKOPOCTH M YCKOPCHUS
nporecca, 3aJaHHOTO  (QOpPMYNION  WiIn
rpaguKoOM.

e (CBoOomHO OTIePUPOBATH MOHSATUSIMHU:
nepBooOpa3Has, ONPENeIEHHBIA HHTErpal;
HAXOJIUTh TIEPBOOOpA3HBIC AIIEMEHTAPHBIX
(GYHKIMI ¥ BBIYUCIATH HMHTETpall IO
dopmyne HeroTrona—JleitOHua.

e Haxomutp mmjomamd IUIOCKHX GUTYp U
00BEMBI TEJI C TIOMOIIBIO HHTETPAJIA.

e lIMeTh MpencTaBlieHHE O MaTEMAaTUYECKOM
MOJICIMPOBAaHUM Ha TPUMEpPE COCTaBJICHUS
mddepeHnanbHbIX YpaBHEHUH.

e Pemare mpuKiIagHBIC 337a4d, B TOM YHUCIIE
COLIMAIbHO-3KOHOMHUYECKOTO U
(GU3MUEeCKOT0  XapakTepa,  CpeACTBaMH
MaTeMaTHYeCKOTO aHAIN3a.

3.4 COAEP)KAHUE YYEBHOI'O KYPCA

Ha3Banue ‘ Kpatkoe coneprkanue mporpamMmmbl pa3zaenon(a)/ rinaB(bl) u/wimm Tem(bl) ‘
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paznenos(a)/raas (bl)
u/unu TeM(bl)
y4eOHOTO Kypca

y4eOHOTO Kypca

10 xiacc

Yucia ¥ BEIYMCIIEHUS

Panmonaneabie unciaa. OOBIKHOBEHHBIE W JIECSATHYHBIC JIPOOH,
IPOIEHTHI, OECKOHEYHBIE Iepuouieckue npoou. [Ipumenenne apoodeit
Y TIPOLICHTOB JIJIsl PEIICHUS IPUKIIAAHBIX 33]a4 U3 Pa3IuYHbIX OTpaciei
3HaHUH U PEAILHOM JKU3HU.

JelictButenbHble yncna. ParmonanbHble U MPPAaMOHAIILHBIC YHCIIA.
Apudmernueckue ornepanuu ¢ ACUCTBUTEIHHBIMU YHCIaMH. MOIyib
JEUCTBUTENLHOTO YKCia U ero cBoicTBa. [IpubnmkEHHbIe BEIYUCICHNUS,
MpaBuUJia OKPYTJICHHS, IPUKUIKA U OIICHKA PE3yJbTaTa BEIYUCICHUMN.

Crenens ¢ 1enbiM nokaszatesieM. bunom Herorona. Mcnonbp3oBanue
MOJXOAIIEH (OPMBI 3aMUCH JICUCTBUTEIBHBIX YHCEN ISl PElICHUS
MPaKTUYECKHX 3aJ1a4 U MPEJACTABJICHUS JaHHBIX.

Apudmernueckuil KOpeHb HATYpaIbHOW CTENIEHU U €r0 CBOMCTRA.

CreneHb ¢ pallMOHAJIBHBIM MOKA3aTEJNEM U €€ CBOMCTBA; CTEIEHb C
e CTBUTEIILHBIM ITOKAa3aTEIEM.

Jlorapudpm umcna. CpoiictBa jorapupma. JlecsaTuuabie U
HaTypaJIbHbIE JIOTapU(MBI.

CuHyC, KOCHHYC, TaHIE€HC, KOTAHI€HC YHMCIOBOIO aprymMeHTa.
ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHust u

HEpaBEHCTBA

ToxkmecTBa M TOXKJIECTBEHHBIE TpeoOpa3oBaHUs. Y paBHEHUE,
KOpEHb ypaBHEHHMs. PaBHOCHIBHBIE YpaBHEHHsS M  YpaBHEHUS-
ciencteus. HepaBeHCTBO, pelieHne HEPAaBEHCTBA.

OcCHOBHBIE METOJABI pEIIEHUs LEIbIX U JIPOOHO-parOHATBHBIX
YpaBHEHUH U HEPABEHCTB. MHOroujeHbl OT OJHOW IEePEMEHHO.
Jlenenne MHOroujgeHa Ha MHOTOWIEH ¢ ocratkoM. Teopema be3y.
MHorouseHsl ¢ 1eiasiMu koddduimenramu. Teopema Buera.

[Tpeo6pa3oBaHus YUCIOBBIX BBIPAKEHUH, COIEpXKAIIUX CTETIIEHU U
KOPHHU.

Uppaumnonanbusle  ypaBHeHUs. (OCHOBHBIE METOJbl pELICHUs
UPPALMOHAIIbHBIX YPaBHEHUH.

[lokazarenbHbie  ypaBHeHUsA. (OCHOBHBIE METOAbl  pEUICHUS
MOKa3aTeJIbHbIX YPAaBHEHUM.

[IpeoOpaszoBanue BhIpaKEHUH, COAEPIKALIUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOIbl PEIICHUS
Jorapu(MHUUECKUX YpaBHEHHIA.

OcHoBHble TpuroHOMeTpuueckne Gopmynsl. [IpeoOpasoBanue
TPUTOHOMETPUYECKUX BbIpaKeHUH. PellleHne TPUTOHOMETPUUYECKHUX
YPaBHEHUH.

Pemienue cucrem JMHENMHBIX ypaBHEHHMM. Marpuna cucTemsl
JUHEWHBIX  ypaBHeHuMH. Omnpenenurens  Marpuuel  2x2,  ero
FEOMETPUUECKHI CMBIC W CBOWCTBA; BBIYUCICHHE €r0 3HAYEHUs,
MPUMEHEHHE ONPENEIUTENs] Uil PEUIeHUST CHUCTeMbl JIMHEHHBIX
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ypaBHEHMH. PemeHne DpUKIAIHBIX 3a7a4 C TOMOUIBIO CHCTEMBI
JUHEHHBIX YypaBHEeHHU. lcciaenoBaHue IIOCTPOCHHOM MOJEIU C
IIOMOIIIBIO MAaTPHLL U ONIPEICIIUTEIICH.

[locTpoenne MaremMaTM4EeCKMX MOJCIEH pPEAJIbHOW CHUTyallud C
IIOMOILBK0 YPABHEHUW W HepaBeHCTB. lIpuMeHeHue ypaBHEHUH U
HEPaBEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3iInyHbIX
obnacTell HayKu U peaJibHOM JKU3HU.

OyHKIMH U TpaduKu

Oynkius, crnocoObl 3amanus (yHKuMu. B3aumHO 0OpaTHBIE
¢bynkuuu. Kommosunust gyaxnmii. ['paduk dyHkunu. DneMeHTapHbIC
npeoOpa3oBaHust rpaUKOB PyHKIUH.

OO6nacTh ompenesneHnus U MHOXECTBO 3HaueHuUW ¢yHkuuu. Hymm
¢yakiun. IIpoMexyTku 3HaKONMOCTOSIHCTBA. YETHBIE U HEUYETHBIE
¢yuknun. Ilepuoanueckue ¢yHknuu. IlpoMexyTku MOHOTOHHOCTH
¢yHkuu. MakcuMymbl W MUHUMYMBI (QyHkuuu. Haubonbiiee u
HauMeHblIIee 3HaueHus1 QyHKIMH Ha IPOMEXKYTKE.

Jluneitnasi, KkBagpaThyHas U JApOOHO-TUHEHHAss  (QYHKIMH.
DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE UX IPaUKOB.

CrenenHas (QyHKUHMS C HaTypalbHBIM M LIE€JIbIM IMOKa3aTeneM. Eé
cBoiictBa u rpadpuk. CpoiicTBa U Trpaduk KOpHS N-OH CTENEHH Kak
(GyHKIIMM 00paTHOM CTENEHHU C HaTypallbHbIM IOKa3aTeJIeM.

[Toka3arenbHass W norapugmuyeckas (QYHKLIHUH, UX CBOWCTBA M
rpaduku. Hcnonb3oBanue rTpadukoB GYHKIMA IS PEIICHUS
YpaBHEHUH.

Tpuronomerpuyeckas OKPYKHOCTb, olnpeneneHue
TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOIO apryMeHTa.

OyHKIMOHAIbHBIE 3aBHCHUMOCTM B PpEIbHBIX Ipoleccax U
sBleHUsX. ['padukn peanbHBIX 3aBUCUMOCTEH.

Hauana
MaTeMaTU4eCKOTO
a”HaJIM3a

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHus ITOCJIEI0BATEIbHOCTEH.
Merton MaremMaTH4ecKOM HMHAYKIMU. MOHOTOHHBIE U OTPaHUYCHHBIE
MOCIE0BATENbHOCTH. MCTOpUST BO3HUKHOBEHHMS MAaTE€MaTHUYE€CKOTO
aHaJHM3a KaK aHajan3a 0ECKOHEYHO MaJIbIX.

ApudpmMernueckas W TeOMETpUYECKas Mporpeccuu. beckoHedHO
yObIBatomasi reomerpudeckas mnporpeccus. Cymma OeCKOHEYHO
yOBIBaromIei reoMeTpUYECKO MPOTPECCHM. JInHenHbII n
SKCIMIOHEHIMAIBbHBIA pocT. Yucno e. @opmyna CIOXKHBIX MPOLIEHTOB.
Hcnonb3oBaHue mporpeccud il pEUIeHUs  peajibHbIX — 3ajay
NPUKIAJHOTO Xapakrepa.

HemnpepeiBHBIE ¢yHKIMM ©u UX cBoWcTBa. Touku paspheiBa.
AcumnTotsl TpadukoB Gyakiuil. CBoiicTBa (QyHKIUI HEMPEPHIBHBIX Ha
oTpe3ke. MeTos MHTEpBAJIOB I pELICHUs] HEpaBEeHCTB. [IpuMeHeHune
CBOMCTB HETIPEPHIBHBIX (DYHKIMA ISl pEIICHUS 3a/1a4.

Ilepass u BTOpas mpousBoaHble (¢yHkuu. OmnpenencHue,
TeOMETpUYECKUd U (U3HUECKUN CMBICT TPOU3BOJHON. YpaBHEHUE
KacaTeJIbHOU K TpapuKy (PyHKIIUH.

[IpousBonHbie sneMeHTapHbIX (GyHKIME. [Ipou3BogHAs CyMMBI,
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MIPOU3BEACHHUS, YACTHOTO M KOMITO3UITUU (PYHKIIUH.

MHoecTBa 1 JIoruKa

MHOK€ECTBO, ONEpaluyd HaJl MHOXKECTBAMH M MX CBOWCTBA.
JuarpaMmsl Olinepa—BeHHa. IIpumenenue TEOPETUKO-
MHOKECTBEHHOI'0 ammapara Uil ONHCaHUsS PEAIbHBIX IPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3324 U3 APYTrUX y4EOHBIX MPEAMETOB.

Ompenenenue, Teopema, CBOMCTBO MAaTEMaTHUYECKOTO OOBEKTa,
CJIEACTBHE, 10KA3ATENbCTBO, PABHOCHIIBHBIE YPABHEHUS.

11 xmacc

Yuca v BEIYMCIIEHUS

Harypanbubie u nenbie uncna. [IpuMeHeHne npru3HakoB AETUMOCTH
nensix yucen, HOJl u HOK, ocraTtkoB nmo moaysmto, anroputma EBkimaa
JUI pEIIeHUs 3a]a4 B LIEJIbIX YHCIax.

Kommiekcubie uymcma. AnreOpawdeckass ¥ TPUTOHOMETpPUYECKas
(hopMBI 3amKucH KOMILJIEKCHOTO 4uciia. Apu(pMETUYECKHE OTEepaIfu C
KOMIUIEKCHBIMH 4HcliaMd. M300pakeHHE KOMIUIEKCHBIX 4YHCel Ha
KoopauHaTHOW 1iockoctu. @opmyna Myaspa. KopHu N-oit crenenu us3
KOMIUTIEKCHOTO 4yucia. [I[ppuMeHenne KOMIUIEKCHBIX YMCeN JUIS perIeHus
(DMBUYECKUX ¥ TEOMETPUIECKUX 3a/1a4.

YpaBHeHust u

HepaBeHCTBa

CucreMa U COBOKYIMHOCTh YPAaBHEHHI U HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI M CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUN C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PelleHne TpUroHOMETpUYECKHUX
HEpaBEHCTB.

OcHOBHbBIE METO/BI PEIICHUs MOKA3aTeNbHBIX U JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIECHUS HPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOABI  pEUIEHUS CHUCTEM M  COBOKYIHOCTEH
palrOHANbHBIX, UPPALMOHAIIBHBIX, MOKA3aTeJIbHbBIX u
Jorapu(MUUECKUX YpaBHEHHIA.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHHe ypaBHEHHM, CHUCTEM W HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/ad M 3aJad U3 pPa3lu4HbIX oOjacTel Hayku u
peanbHOM KU3HU, UHTEPIIPETALMs [TOJYYEHHBIX PE3yJIbTaTOB.

OyHKIMU U TpaduKh

I'paduk  xommoszunmm  ¢ynkumit. ['eomerpuueckue  oOpassl
ypaBHEHHI U HEPABCHCTB Ha KOOPAWHATHOH IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpaduKy.

I'papuueckue MeTOABI peElICHUS ypPaBHCHUH W HEPABCHCTB.
I'padmueckue MeToab1 penieHus 3aa4 ¢ TapaMeTpaMu.

Ucnonb3oBanue rpadukoB QyHKIUN A UCCIETOBAHUS MPOIIECCOB
U 3aBHCHMOCTEH, KOTOpbIE BOSHUKAIOT MPH PEIICHUU 3a/1ad U3 APYTUX
y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU.

Hauama
MaTEMATHYECKOTO
aHajms3a

[IpumeHeHne MPOW3BOAHOM K HMCCIEIOBaHMIO (YHKIMHA Ha
MOHOTOHHOCTh U J3KCTpeMyMbl. Haxoxaenue HauOouspliero Hu
HaMMEHBIIET0 3HaYeHUH HelpepbhIBHOM (PyHKIIMU Ha OTpe3Ke.

[IpumeHeHre npou3BOAHOM AJI HAX0XKAECHNS HAWITYYILIEro pelIeHUs
B NPHUKIAIHBIX 3ajadax, [UIsl ONpPEIEIEHHUS CKOPOCTH M YCKOPEHUs
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nporiecca, 3a1aHHOT0 (OpMYIIOi HiTH rpaduKoM.

[lepBooOpaznas, OCHOBHOE CBOHMCTBO NEePBOOOPA3HBIX.
IlepBooOpa3zubie 3neMeHTapHbIX (yHKuuid. I[IpaBuiaa HaxoXIeHHS
1epBOOOpa3HBIX.

Huterpan. ['eomeTpudecKuil CMBICH MHTErpasa. BerauciieHue
onpenenéHHoro uuTerpaia no gpopmyne Hetorona—Jleitbuuia.

[IpuMeHeHre uHTErpasa s HaXO0XKIACHUSA IUIOIIAJEH IIIOCKUX
¢buryp m 00bEMOB reOMETPUIECKUX TEIL.

[Ipumepsnt pelieHui mddepeHnnaTbHBIX YpaBHEHUH.
MatemaTuueckoe MOJETUPOBAHUE PEATbHBIX MPOIECCOB C MOMOUIBIO
T depeHInaIbHbIX YpaBHEHHI.
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3.5 TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

«AJire0pa 1 Ha4YaJ1a MAaTEMaTHYECKOI0 AHAJIU32)

Ne Paznen / rmaBa Koiu-Bo OcHoBHbIE BUIbI ONEeKTPOHHBIE
/ Tema 4acoB JeATEIbHOCTH (uudpoBsbie)
y4eOHOro Kypca 00yJaronuxcs 00pa3zoBaTesbHbIC
pecypcsl
10 knacc (134 gaca)
MHo:KecTBO 24 Hcnoan3oBath TeopeTuko- | https://uchi.ru/
JeHCTBUTEIbHBIX MHOXECTBEHHBINA ammapar s https://skysmart.ru/
qucel. OTIHCAHMIS X012 perenys https://fipi.ru/ }
MHoro41eHbl. 1. ONEeKTPOHHBIN
MaTeMaTHYeCKUX 3alad, a TaKKe .
PanmnonajbHble . 00pa3oBaTeIbHBIN
BHBIX IT B U SIBJICHHH.
YPaBHeHHUA u peal poriecco e pecypc "  cmam
HEpPaBeHCTBA. Onepuposatn TNOHATHAMMU. | EI™5, Cpennee
Cucremsl panmoHaIbHOE 9HCII0, | obmiee oOpa3oBaHUE.
JIMHEHHBIX OeckOoHeYHast nepuoaryeckas | Y4eOHbI MOIyb IO
ypaBHeHMii IpOOH, NPOLEHTHI; | PEIICHHIO  TPYIHBIX
1. Bxonnas 1 MppAHOHATHHOE i | 3amaHui o
KOHTPOJIbHAS . y4eOHOMY TIpeaMeTy
JEWCTBUTENIFHOE YHUCIIO; MOMAYIb | 5
pabota . Maremarunka
€HCTBUTEIIBHOTO qHCIIa; o
2. MHOeCTBa. 1 a > | (yrmyOneHHBIH
3 KoHeuHble, 2 MCII0JIB30BATh OTH IOHATHS IPH | ypogens)". 10-11
GeCKOHCUHBIC NPOBEACHUM  PACCYyKIEHUUW U | Kiacchl”, AO
MHOKECTBA JI0Ka3aTeIbCTB, npumensTts | M3narenscreo
n n
4. BrickasbiBanust  u 2 IpoGM ¥ IPOLEHTHI Aisl pelneHus |  POCBEeHue",
orepanun Ha NPUKIATHBIX 33724 U3 Pa3INUHBIX 2. DIEKTPOHHEI
HUMH . . . | oOpa3oBaTenbHbII
oTpaciieil 3HaHWA W peaTbHOU "
5. JpoOu, mporeHThI 2 HBHIL pecypc "JlomamHue
6. Monynb yncna 2 i . 3aganns.  CpenHee
7. Pasnuunbie 2 Hcnoan3oBaTh HpI/I6JII/I>KeHHLIe 0611166 06pa30BaHHe_
n
METOIbl  PelleHus BBIUUCIICHHUS, npasuia | Anrebpa", 10-11
palMoOHANBHBIX H OKpPYTJICHUS, TIPUKHJIKY M OIEHKy | KIacc, AO
ApOOHO- pe3ysbTara BHIYUCIIEHHIA. 'I'/IwaTeHBCTBO .
pallMOHAIbHBIX IIpuMeHsATH pa3IMYHBIE METOJIbI Hpocsemenne®,
yYpaBHEHUNI 3. Tpenaxep
pelIcHHUsT  palMOHAIBHBIX U | o
8 Pemenms 4 Ob6nako  3HaHu#".
——— JpOOHO-PAIIMOHATIBHBIX MaTeMaTHKa 11
CII0COBAMH ypaBHEHHH; a TakkKe METOH | kiacc, 000
n n
PALMOHANBHBIX | UHTEPBAJIOB UL petienus | "®usuxonsla6",
ApoOHO- HEPABEHCTB. 4. Tpenaxep
n =n
palMOHATBHBIX OnepupoBarh nomsrTasivu | O01AKO  3HAHMI".
ypaBHEHUH MHOTOUYJICH oT OJTHOM Marematuxka. 10
9 Merton 2 . KJacc, 000
' HepEeMEHHO1, ero KOPHH; | nep 126"
HHTEPBAJIOB H3UKOH/120 .
NPUMEHSATH JeJIeHHe MHOTOYIeHa
10. Cucrema 2
. HA  MHOTOYICH TATKOM
JTMHEWHBIX orouie C  OCTaTKOM,
ypaBHEHNIA, TeopeMy besy u teopemy Buera
MaTpHuIia, JUISL peLIeHus 3a1a4.
OTIpEICIUTENb
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MaTPHIIBI OnepupoBath TMOHSTHSIMMU .
11 Pemenne  cucrem 3 CHCTEMAa IMHEWHBIX yPaBHEHUM,
TAHCHHBIX MaTpHIa, OIpEIENUTEND
ypaBHEHUH,
MaTpPHIIBIL.
MaTpuIa, .
HUcnoas3oBath CBOMCTBA
OTIPEICTUTEND
MATpHLIBI OIIPENCIUTETS 2x2 s
BBIYHCIICHUS ero 3HAYCHUS,
NPUMEHATb ONPEICTUTENHN IS
pEeIICHUST CHUCTEMBI  JIMHEWHBIX
YpaBHEHUH.
MogaeaupoBartb peanbHbIe
CUTYallMH C TIOMOIINBIO CHUCTEMBI
JIMHEHHBIX YpaBHEHUH,
HCCJIeN0BAThH MOCTPOEHHBIE
MOJIEJIM C TIOMOIIBIO MAaTPHUIl U
OIpeaeIuTENEH,
HHTEPNPEeTHPOBATH ITOTYICHHBIN
pe3yabTaT
12. KonTpoabHnasn 1
padora mo Tteme:
MHo0:KecTBO
JeHCTBUTEJIbHBIX
qucel.
MHoro4/ieHbl.
PanuonanbHble
YPaBHEHUSA H
HepaBeHCTBA.
DOyHKIHMH " 12 Hcnoan3oBarn TEOpeTUuKo- | 1. DIEKTPOHHBIN
rpajpukm. MHO’KECTBCHHBIA  ammapar  JJist 00pasoBaTesbHbIIH
n
Crenennas ONMCAHUS xoza pemenus | Pecype A cnam
bynkuns c EI'D. Cpennee
MaTeMaTHYECKUX 3aJa4, a TakkKe
HeJbIM . obmee oOpa3oBaHue.
€aJIbHBIX IIPOLIECCOB U SIBJICHUH. o
nmokasartejieM p polt VY4eOHbIi MOIYNb MO
13. DOyHKuus, 1 Onepupoats NOHATHAMM. | henieHHI0O  TPYAHBIX
CcocoObl  3aIaHus paiOHAaJIBHOC 4MCIIO, | 3aJaHui o
GyHKIHH. OeckoHeUHas HnepUoOAMYEcKas | ydeOHOMY IpeaMeTy
B3aumuo PO, nporenTsr; | | MaTemaruka
oOpaTrHsbIe HppPALMOHATEHOE - (yrny6ne1'i'HLH/I
GyHKIHH. . YpOBEHbB)". 10-11
NEHCTBUTENFHOE YHCIO; MOIYJb "
Komnoszunus . KJIacChl', AO
bymimii. JIEHCTBUTEILHOTO YHCIA; | I3 iatenbeTBo
14. Tpaduk (yHKLHUH. 1 HCNO/Ib30BATh OTH TOHSTHS TP | "[[pocBemenue”,
OneMeHTapHEIC IIPOBEICHNU acCyXKJIeHunl U | 2. OIeKTPOHHBIN
p
npeoOpa3oBaHus IOKA3aTEIbLCTB, NpUMeHsThL | 00pa30BaTENbHbIH
"
rpaguKoB qpoGH ¥ MpoueHTH A permenus | PECYpC  "Jlomamnne
bynxmit. MPUKIATHBIX 331249 U3 Pa3TuIHBIX 3afaHuA. Cpennee
15. Oo6nacthb 2 . . . | obmee oOpa3oBaHue.
oTpacieil 3HAHUN U peaNbHOU "
oTpeJieNIeHuUs u Anrebpa", 10-11
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MHOKECTBO JKU3HH. KJacc, AO
3HAYECHUN Hcnoan3oBath npubmnkénHele | M3marenscrso
n "
Gynkupn.  Hymn BBIYHCIICHUS, npasuia | 11POCBELICHHE",
¢byHKINH. 3. Tpenaxep
OKpYTJIEHUS, TIPUKUJIKY U OLEHKY | ,, o
[IpomexyTku . Ob6nako  3HaHUR".
3HAKOIOCTOSTHCTBA. pesy/ibTata BEIHHCICHUH. MaremaTunka 11
YTHEIE u IIpuMeHATH pa3IMYHBIE METOIBI | kacc 000
b
HEYETHEIC pemeHus parmoHaIbHBIX U | "OusukonJlad",
byHKIMN. JIPOOHO-paIIMOHATIBHBIX 4, Tpenaxep
[Tepuoanueckue ypaBHEHHil; a Take Meroy | OONAKo  3HAHMIA'.
GyHKIMN. HHTEPBAJIOB s petrenus Maremaruka. 10
16. [IpomexyTku KJ1acc, 000
HEPaBEHCTB. " "
MOHOTOHHOCTH o dusnkonJlad".
byrKI, NnepupoBaThH MOHATHAMHU
MaKcuMyMsI " MHOTOWICH oT OTHOM
MHHUMYMBI nepeMeHHoﬁ, €ro KOpHH;,
GyHKIHH. NPUMEHATH JICJICHHNE MHOTOYJICHA
Hanbospmee u Ha MHOTOWIEH C  OCTaTKOM,
HanMCHBIIICE teopemy besy um Teopemy Buera
3HaYeHue PYHKINUU
JUTSI peIlIeHus 3a1a4.
Ha MPOMEKYTKE.
17 TiHeinas OnepupoBartb NOHSATHSIMU.
. b
KBafpaTH4HAs W CUCTEMa JIMHEWHBIX YpaBHEHUH,
TpOOHO-JIMHEHHAS MaTpuIa, OTIPEICTTUTENb
byHKINH. MaTpPHIIBI.
OnemeHTapHoe Hcnoan3oBarn CBOMCTBa
MCCICNOBAHNC 1 OTpeaeTUTENS 2x2 IUIA
MOCTPOCHHUE
BBIYMCJICHHS ero 3HAYCHUS,
rpauKoB ATUX
byHKIHiL. NMPUMEHATb OINPEICTUTENN IS
18. Cremnennas pELICHUsI  CUCTEMbl  JIMHEHHBIX
byHKIIHSA c YpaBHEHUH.
HaTypaJbHbIM MoaeaupoBaTh peanbHbIe
1I0Ka3aTCICM. CHUTYyallud C IIOMOIIBIO CHCTEMBI
19. Crenennas JIMHEHHBIX YpaBHEHHI,
GyHKIMS ¢ LEeTbIM
HCCJIeN0BATH MOCTPOCHHBIE
IMOKa3aTeleM.
CreleHb ¢ LENEM MOJICIM C TIOMOIIBIO MATpPUIl H
MOKa3aTelIeM. OnpeeuTeNei,
bunom HproToHa. HHTEPIPETHPOBATH 1OJTYyYEHHBIN
Crenennas pe3ynbTar
byHKIHSA c
HaTypajJbHbBIM U
LIEIBIM
nokazareneM. EE
CBO#cTBa M rpaduk
20. KonTpoabHnasn
pa6ora mo Teme:
DyHKUUH "
rpaguku.
CrenenHast
GyHKuusn c
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HeJIbIM

1noKa3zarejemM
Apupmernyeckn 18 Onepuposartsb noHsitusimMu: | 1. ONEeKTPOHHBIN
H KOp€eHb n-oii qOYHKIII/Iﬂ, CIIOCOOBI 3aJaHUA O6pa30BaTeJIBHBII>'I
"
crenexu. byHKUMM; B3auMHO oOpatHble | PECYPC A cram
HppanunonajabHbI . | EI'D. Cpennee
GyHKIMH, KOMITO3UIUS (DYHKITHH,
€ YpaBHeHusl o o 5 obmiee oOpa3oBaHue.
rpaduk KLU o0nacTb 9
21. Omnpenenenue 2 p yHKILMH, YueOHbli MOIYJb 110
KOpHS n-if ONpPENENCHUA M MHOXECTBO | heienpio  TPYRHBIX
CTeTneHn 3HAYCHWH  (QyHKUMM,  HYIM | 3amaHuil 1o
22. CBoiicTBa KOpHSN- 2 byHKINY, MIPOMEXYTKH | y4eOHOMY IIpeIMeTy
9] o "
1 CTCTICHU 3HAKOTOCTOSIHCTBA; nuHejiHas, | MareMaTuka
23. | MppanmonanbHbie 2 KBaJIpaTH4Hast, IPOOHO-THHEHHAs (yFJ'Iy6J'I€I'{'HI>II/I lo11
OBEHB)". -
YPaBHCHUA U CTeTeHHas (QyHKIUH. yp ,,)
24, Meron 3 B KJIacChl", AO
BIMOJIHATH JIIEMEHTapHbIE
PaBHOCHUJIBHBIX p N3 parenscTBO
TpeobpazoBanm npeoOpazoBaHus rpaguKoB "[pocsemenne",
W Tpu peleHun yHkumi. 2. DIIEKTPOHHBIN
HppanyoHaIbH 3HaTh W yMeThb [I0KAa3bIBATh 00pasoBarTesbHbIN
(V) n
bIX YPAaBHCHUU YETHOCTE 17011 HeyétHOCTE | PECYPC  "JloMammue
25. | Pemenne 4 GyHKIWH, IePHOAMYHOCTD | So/AHHA. Cpennee
HPPAIMOHATLH obmee oOpa3oBaHue.
. GyHKIMH, HAXOAUTh IPOMEKYTKH AsreGpa” 10-11
bIX YpABHCHIH MOHOTOHHOCTH byHKIMN reopas )
Pa3INYHBEIMU YHKOAH, | race, AO
croco6amu MaKCHUMYyMBbI u MHUHHUMYMBI | Y31aTeNbCTBO
26. UppauioHabH 2 byHKIINH, HanOoJIbIIIEe u | "IIpoceemienue",
bI€ HEPABEHCTBA Ha¥MeHbllee 3HaueHue (yHKIUM | 3- Tpenaxep
n ="
27. Pemrenne 2 Ha IPOMEXKYTKE. O6mako  3HaHUWK".
MppPALUOHAILH MaremaTtuka 11
BIX HEPABEHCTB ®opmyIHpOBaTH u | KIace, 000
n n
PasIMYHBIMU HWLIIOCTPHPOBATHL IpagHYecKH 4CDH3HKOHH1?6 )
. .o |4 eHaxe
crocobamu CBO¥iCTBa JIUHEHHOH, | |, PEHANCD
. 5 _ | "ObGOmako  3HaHUK".
KBAJIPATUYHOM, APOOHO-TUHEHHON | )\ rorar o 10
U CTETIEHHOUN (YHKIHUH. Ki1ace, 000
BoipaxaTth dpopmysnamu | "Ousuxonlad".
3aBUCUMOCTH MEXIY
BEJIMYMHAMU.
3HaTh ompeeeHUe U CBOIiCTBA
CTENEHH C IeNbIM I0Ka3aTeseM;
HoJXoAdllyt0  (GopMy  3amucu
NEHUCTBUTENBHBIX  YHCENn  JJIs
pellleHrs MPAKTUYECKUX 3aJad U
MPEICTaBICHUS TaHHBIX
28. KonTpoabHnasn 1
pa6ora mo Teme:
Apupmernyeckn
# KOpeHb n-oi
CTeneHM.
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HppaunuoHajbHbI
€ YpaBHeHUs

IMoka3aTtenbHas 10 @ opMyIHPOBaTh, 3aNUCHIBATH B
hynkuus. CHUMBOJIMYECKOMI popme u
MoxazarebHbIe MCIIONB30BaTh CBOWCTBAa KOPHS N-
YPaBHEHHSA .
Ol cTemeHu Uil TipeoOpa3zoBaHUs
29. Crenenb c 2 .
BBIPKCHUM.
MIPOU3BOJILHBIM
JEWCTBUTELHBIM Haxonure PEIICHHA
OKa3areaeM UPPAIMOHAIIGHBIX YPAaBHCHHU C
30. [TokazarenpHas 2 MTOMOIITBIO PaBHOCHITBHBIX
GbyHKIHS. IIEPEXOI0B  WIM  OCYIIECTBIIAA
31. [TokazarenpHbIC 2 NPOBEPKY KOPHEH.
aBHCHUS
P Crpouthb rpagux QyHKIMN KOPHS
32. Paznmuunsie 3 . .
N-oif cTeneHW Kak OOpaTHOW ISt
CHOCOOBI pelIeHus
1OKA3aTEIBHEIX (YHKIIMH CTETIEHU C HATYPaTbHBIM
ypaBHeHHﬁ II0Ka3aTeJIEeM
33. KonTpoabnas 1
padora mo Tteme:
IlokazaTenbHast
byHknusa.
IHoka3aTenbHbIE
YPaBHeHHUA
Jlorapudmuyecka 18 ®opMyJIpoOBaTH omnpeneaeHue | 1. DIIEKTPOHHBIN
o byHKuHs. CTENeHH  C  palMOHAJIbHBIM | 00pa30BaTeNbHBbIH
n
Jlorapudpmuveck IOKA3ATEIEM. pecypc S cmam
e YpPaBHEHMs EI'D. Cpennee
34. Jlorapudpm wu ero 2 BBITOIHSITE npeo6pasosanms | 00Lee obOpasoBaHue.
CBOICTBa GHCIIOBBIX BBIPAKEHHI, VY4eOHbIi MOIYNb MO
35. JlecsaTuyHbIe u 2 pPELIEHUI0  TPYIHBIX
coJIeprKaluX CTETeHH C .
HaTypaJibHbIE 3aJlaHui 1o
AI[MOHAJILHBIM [TOKa3aTeJIeM.
sorapudmel pan yueOHOMY TMpEeaMETy
36. [IpeoOpazoBanue 2 "MaremMaruka
peobpasor HUcnoas3oBath nudposbie N
BBIPAKEHUH, (yrmyOneHHbIN
ecypchl st MOCTPOCHHUS
coJIepKaIInX pecyp a 3 p yYpOBEHB)". 10-11
norapudMsI rpauka rnokasareibHoN GYHKUMH | graccnr”, AO
37. Jlorapudmuueckas 3 ¥ U3y4eHHs e€ CBOKCTB. N3narenbcTBO
byHKLUA, ee "IIpocBemienue",
CBOMCTBA U rpaduk HaxoauTte pemenust 2. ONeKTPOHHBIN
38. Jlorapudmmuueckue 2 . 00pasoBaTeNbHbIH
YDABHEHHS MOKa3aTeIbHBIX YpaBHEHUN pecype  "Jlomamue
39. Paznuunbie 4 sajanns.  CpenHee
CHOCOOBI pelIeHUs obiee obpasoBaHKe.
n
norapu(pMUIECKUX Aurebpa”, 10-11
ypaBHEHUH KJ1acc, AO
40. VYpaBHeHUs 2 WsnatenscTBo
n "
CMEILIAHHOTO THIa IIpoceenienne",
3. Tpenaxep
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"Obmako  3HaHWIA".
MaremaTtuka 11
KJacc, 000
"®duzukonJlad",
4. Tpenaxep
"O6nako  3HaHUU".
Maremaruka. 10
KJjacc, 000
"®OuzukonJlabd".
41. KoHnTtpoJsbHas 1
pabdora mo Teme
Jlorapudpmuyecka
| pynkuus.
Jlorapupmuveck
e yPaBHEHH
Tpuronomerpuue 20 JaBatb onpenesienue gorapudma | 1. ONEeKTPOHHBIH
CKHM€ BbIPa’KCHUSA quCa; NECITUIHOTO u O6pa30BaTeHLHBIﬁ
1 ypaBHEHUs HaTypaabHOTO Jorapudma. pecype "SI cram
42. Panmuannas  mepa 1 HCeno1b30BaTh CBOMNCTRA EID. Cpennee
yria obmee oOpa3oBaHue.
43. Tpuronomerpuuec 1 niorapuMoB Juis HpeO6pa3OB%HHﬂ VY4eOHblil MOIYNb MO
— byHKIH Jgorapu(MHUUECKUX BhIPAKECHUN. PELICHAIO  TPY/IHBIX
YHCII0BOTO Crponts rpaduK | 3amaHuii 1o
aprymeHTa norapuMUUECKOd (PYHKIMH Kak | ydeOHOMY IpeaMeTy
44. | 3Hakn  3HAYCHUH 1 obparTHOil K IOKasarenpHOW u | MaTemarnka
TPUTOHOMETPHIECK HCTIONIb30BATh CBO¥CTBA (yrny6nel'{'HLn71
ux (bymzcupi. norapumMudeckor (GyHKIHH s ypOBeHE) ' 10-11
YerHOCTH KJIacChl'", AO
HEYETHOCTh PCLICHIA 3a/1ad. Wz natenbcTBO
TPUTOHOMETPUYECK Haxomrs PCHICHIA | "[[pocBemienue”,
UX QyHKIHIt Jorapu(MHUUECKUX ypaBHEHUU C | 2. ONEeKTPOHHBIH
45, OCHOBHEBIE 1 IIOMOIIIBIO PaBHOCHIIBHBIX | 00Pa30BaTEIbHBIN
COOTHOIICHUS MepexofoB W ocymecteiss | PECYPe  "Jlomamnne
MEXY MpPOBEpKy KOpHeii 3a7aHusl. Cpenuee
TPUTOHOMETPHUYECK oluee 06pasoBaHue.
UMU QYHKIHSIMHA Anrebpa", 10-11
OJTHOTO Y TOTO XK€ KJ1acc, AO
aprymeHra WznaTenbcTBO
46. dopmyisl 1 "ITpocsemenue”,
CJI0>KEHUS 3. Tpenaxep
47. DopMyIIbl 1 "OOmako  3HaHUK".
TIPUBEICHUS Marematuka 11
48. ®opmyIibl 1 KJjace, 000
JBOWHOTO, "duzukonJlad",
TPOMHOIO U 4. Tpenaxep
[MOJIOBUHHOTO "Ob6mako  3Hauwmii".
YIII0oB MaremMaTuka. 10
49. ®opmyIibl 4 1 KJace, 000
npeobpa3oBaHue "®uzuronIab".

CYMMBI, pa3HOCTU
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U TIPOM3BEICHUS
TPUTOHOMETPUYECK
ux QyHKIMiA

50.

KonTpoabHast
pabora no reme:
Tpuronomerpuye
CKHe BbIpaKeHUsl

51.

VYpaBHeHuUE COSs X =

b

52.

YpaBHeHHE Sin X =

b

53.

VYpaBHeHus tg X =
b
nctgx=>b

54.

OyHKIMU

y =arccos X, y =
arcsin x, y = arctg
X, Y = arcctg X

55.

Tpuronomerpuuec
KM€ YpaBHEHUS,
CBOJSIIIMECS K
anreOpandecKum

56.

Pemenue
TPUTOHOMETPUYECK
UX YpaBHEHUM
METOJIOM
pa3ioKeHus Ha
MHOUTEIN

S7.

Pewrenne
MPOCTEUIINX
TPUTOHOMETPHUUECK
UX HEPaBEHCTB

58.

KonTpoabHast
padora mo Tteme:
Tpuronomerpuue
CKHe YPaBHEHHS

ITocaenoBaTebH
0OCTH H
NPorpeccun

10

59.

ITocnenoBarensHOC
TH, CII0COOBI
3aaHus
[IOCJIEIOBATEIBHOC
TeH.

60.

Meton
MaTeMaTHUYeCKOM
1505010911707 8
MOHOTOHHBIE U
OTpaHUYECHHBIE
MOCNIEI0BATEIILHOC

JlaBaTh ompejejieHMsl CUHYCa,
KOCHHYCa, TAHI'€HCa U KOTAHI'€HCa
YHUCIOBOIO AapryMeHTa; a TaKkKe
apKCHHYCa, apKKocMHyca U

APKTAHI'CHCA YHUCJIa.

OCHOBHBIE
TPUTOHOMETpUYECKHE  (HOPMYIIbI
JUTS npeoOpa3oBaHus
TPUTOHOMETPUYECKUX
BBIPAKCHUM.

IIpumeHnsaTs

1. DIIEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc "A  cmam
EI'D. Cpennee
obmiee oOpazoBaHHUE.
VYueOHbIi MOAYIH TIO
pPELIEHUI0  TPYIHBIX
3aJaHui o
yuyeOHOMY TpeaMeTy
"MaremaTtuka
(yrmyOneHHbIH
YpOBEHB)". 10-11
KJ1acchl'", AO
HN3narenbpcTBO
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th. McTopus IIpumeHnsaTh dopmynsl | "IIpocBemenue",
aHaJInA3a TPUTOHOMETPUM  JUISL  pELICHUS 2. ONEKTPOHHBIN
0OECKOHEYHO OCHOBHBIX Tumog | ©0DPa30BaTENbHbIN
MaJlbIX. . | pecypc "lomamrnue
TPUTOHOMETPHUCCKUX YPaBHEHHM
61. Apudmernueckas 2 3amanus.  Cpennee
Y TEOMETpUYECKas obmiee oOpa3oBaHue.
MIPOTPECCHUH. Anrebpa", 10-11
62. Beckoneuno 1 KJacc, AO
yObIBaroIIast N3narenscTBO
reoMeTpuyIecKas "IIpocemienue",
nporpeccus. 3. Tpenaxep
Cymma "Obnako  3HaHUR".
OECKOHEYHO Maremaruka 11
yOBIBarOIICH KJIacce, 000
reOMEeTPUUECKOMN "®uzuxonJlabd",
MIPOrPECCHUH. 4. Tpenaxep
JlunenHbIl 1 "OGnako  3HaHUN".
SKCIOHEHIIMATbHBI Maremaruka. 10
i poct. Yuco e. KJiacc, 000
63. | ®opmyna 1 "®uzukonlad".
CIIOKHBIX
ITPOIICHTOB.
64. Hcnonb3oBanme 2
mporpeccud  JuIst
pelieHus
peasibHBIX  3ajad
MIPUKIIATHOTO
Xapakrepa
65. KoutpoJabHas 1
padora mo Tteme:
ITociaenoBaTebH
0CTH U
Nporpeccun
HenpepbiBHBIE 20 Onepuposatp nousiTusimMu: | 1. DIIEKTPOHHBIN
byukuun. MOCJIEI0OBATEIbHOCTb, crocoOb1 | 00pasoBaTENbHBINA
Ipoussoanas 3ajaHus  InocienoBaTenbHocTeil; | PCCYPC "A  cnam
66. Ipencrasnenue 2 MOHOTOHHBIE U OIpPaHUYECHHBIC ETS. Cpennee
onpenenedyHKIT ) obmiee oOpazoBaHHUE.
WHUBTOYKEHUOHETI HOCICAOBATCILHOCTH, VY4eOHbIi MOIYNb MO
pPEPBIBHOCTH uccaenosaTh PEIICHUIO  TPYIHBIX
67. HerepLIBHLIC 2 IIOCJICI0OBATCIIBHOCTHU Ha 33.I[3.HPII>’I o
¢ynkuuu.  Meton MOHOTOHHOCTb U | yaeOHOMY MpeaMeTry
WHTEpPBAJIOB  JJIA OTPaHHYEHHOCTb. "MaremaTtuka
pereHus (yrmyOneHHbIH
HEPaBEHCTB. [Monyyats  mpencrapineHue 06 | YPOBEHB)". 10-11
HpounssonHas OCHOBHBIX uaesx aHau3a | K1acchl'’, AO
GynKu. GECKOHEYHO MAJIBIX. Msnarenscrso
68. [IpousBoHas 1 "[IpocBemienue",
CTETICHHOM JaBaTh onpenenennue | - OJeKTPOHHbIH
GbyHKITIN 00pa3oBaTeNbHbIN
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69.

[IpousBoHbIe
HEKOTOPBIX
3JIEMEHTaPHBIX

byHKIMI

70.

[IpounsBoHas
CYMMBI u
IIPOU3BEICHUS

GbyHKINH.

71.

[IpounsBoHas
4aCTHOT'O

GyHKIMN.

72.

[IponsBoHas
CII0XKHOU (DYHKIIMH

73.

I'eomeTpuueckuit
CMBICTT
IIPOU3BOTHOM

74.

DuznuecKuit
CMBICIT
MIPOU3BOTHOM

75.

KouTtpoJubHas
padora mo Teme:
IIpousBoaHasi.

76.

[IpumeHeHne
MPOU3BOTHOM K
HCCIIEA0BAHUIO
byHKINNA Ha
MOHOTOHHOCTb.

77.

[Ipumenenne
MPOU3BOTHOM K
HCCIEIO0BAHNIO Ha
AKCTPEMYMBI.

78.

Haxoxnenue
HauOOIBIIEr0 H
HauMEHBIIIETO
3HAYECHUS

GbyHKIIII Ha
OTpE3Ke.

79.

IIpumenenue
MPOU3BOJAHON ISt
HaXO0KJICHUS
HaWIy4Ilero
pereHus B
MIPUKIIAHBIX
3aavax, ISt
olpeieNeHus
CKOpPOCTH
nporecca,
3aJJaHHOTO
bopmynoit WIn
rpaduKom

apudMeTHIeCcKOM u
reOMETPUYECKON IPOTrPECCUM.

Jloka3bIBaThH CBOICTBA
apruMeTHIECKOM u
reOMETPUUYECKON IIPOTPECCHUH,
HaXOJUThb CyMMY

OPOrpeccuy, a TakkKe CyMMY

YJICHOB

YJICHOB OECKOHEYHO YObIBArOLIeH
reOMETPUYECKON IPOTPECCUMN.

Hcnoab30BaTh mnporpeccuu s
pelieHust  3agad  [PUKIATHOTO

XapakxTep.

IIpumensitb GopMysy CIOKHBIX
MIPOLIEHTOB JUI peUIeHUs 3a7a4d U3
peanbHOM NPAKTUKH

pecypc "Jlomaminue
3amanus.  Cpennee
obiiee oOpa3oBaHue.
Anrebpa", 10-11
KJacc, AO
H3naTenscTBO
"IIpocsemienue",

3. Tpenaxep
"ObOmako  3HaHWM'".
MaremaTuka 11
Kjacc, 000
"duzukonJlad",

4. Tpenaxep
"ObOmako  3HaHWM'".
MaremMaTuka. 10
KJacc, 000
"duzukonJlad".

80.

KonTpoabHnasn
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pa6ora mo Teme:

IIpumenenne

NPOM3BOHOI.

IToBTOpEHHE, 2 OnepupoBartsp noHsrusimMu: | 1. ONEeKTPOHHBIN
OGOGHIQHI/IQ, q)YHKHH;[ HElpepbIBHAA Ha O6pa30BaTeJIBHBII>'I

"
cucTeMaTusanusi OTpe3ke, TouKa paspbisa QpyHkuum, | PECYPC " cnam
3HAHUHI EI'D. Cpennee
acumrtora rpaduka GyHKIHH.

81. [ToBTOpeEHwue, obmiee oOpa3oBaHue.
00o00meHme, MpuMensTH cojicTpa | YU€OHBIH MO 1O
cHCTEeMaTH3aIHs . CIIEHUTO HBIX

. 1 HETIPEPhIBHBIX  (QYHKIMA s p 1o TpyA
3HaHUH TI0 TeMe 3aJaHAN 1o
HICHUS q.
YpaBHEHHUS PCILICHIA 3a/1a yueOHOMY MpEIMETY
[ToBTOpEHwUe, . | "Maremaruka
OnepupoBathb MOHATUSIMHU: .
0000m1eHuE, (yrmyOneHHbIH
nepBass M BTOpas IPOU3BOJIHBI
CUCTEMaTH3aITUs cpBa Opad  HPOUSBOMHBIC | yiyopemy)", 10-11
3HAaHUM 10 Teme yHKIMK; TOHUMATh (GU3MYCCKHUI | kracchr”, AO
GyHKIISA u TeOMETPUICCKU I cMbIc | M3pateancTBO
IPOU3BOJHOM; 3armuceIBaTh | | 1Ipocsemienue”,
ypaBHEHHE KacaTeIbHOM. 2. OJeKTPOHHbIH
00pa3zoBaTebHBIN
BbIuuciasaTh npoussoaHkle | pecype "Jlomamane
CYMMBI, MpPOM3BEICHHs, uacTHoro | 3a4auus.  Cpennee
H CIOMHOI (yHKIHH obmee oOpa3oBaHue.
’ Anre6pa", 10-11
H3yuaTh npousBoaHkle | K1acc, AO
o HUznatenncTBO
AIIEMEHTAPHBIX (QYHKIIUH. " "
[IpocBemienue",
HMcnoan30BaTh  TeOMETPHYCCKHIA | o TpeHamuep
. "Obnako  3HaHMA".
u busndeckuit CMBICIT
. MaremaTuka 11
MPOM3BOJHOH JUIS PELICHHS 3281 | 1o e 000
"duzukonJlad",
4, Tpenaxep
"Ob6nako  3HaHMA".
Maremaruka. 10
KJacc, 000
"®uzukonJlab".

82. Hrorosas
KOHTPOJIbHAsI
pabdora

11 kaacc (134 yaca)
HccnenoBanue 22 Crpouth rpaduk KOMIO3UIMHU | 1. ONEeKTPOHHBIN
(pynkumni ¢ byHKIMI c MOMOIIIBIO | 00pa3oBaTeIbHBIH
MOMOUIbIO 2JIEMEHTApHOTO HMCCIIeNoBaHus U | pecypc "  coam
NPOU3BOTHOM CBOIICTB KOMIIO3UIIHAH. EI'D. Cpennee

83. [Ipu3Haku 2 Crpoutsb reomeTpuueckue | odmee oOpa3oBaHHE.
BO3paCTaHMs " o0pa3bl ypaBHEHHI M HEPaBEHCTB | YUeOHBIM MOAYIb MO
yObIBaHUS Ha KOOPJIMHATHON TJIOCKOCTH. pELIEHUIO  TPYIHBIX
byHKIIN Hcnoan3oBats HPOU3BOJHYIO | 3aJaHUN o

84. Touku skcTpemyma 2 Ul MccileqoBaHUs (PYHKIMHM Ha | yueOHOMY TNpeaMeTy
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GbyHKITIN

85.

IIpumeHeHue
MPOU3BOJHOM K
HCCIIEA0BAHUIO
byHKIII Ha
MOHOTOHHOCTb U
JKCTPEMYMBI.

86.

Haubonbuee u
HANUMCHBIIICC
3HA4YCHUA

GbyHKITIT Ha
OTpE3Ke

87.

Cxema
HCCIIENOBAHUSA

byHKIIUN

88.

Bropas
MPOU3BOIHAS.
ITonsarue
BBIMMYKJIOCTH

byHKIIAN

89.

[Toctpoenue
rpadukoB
byHKINNA

90.

[Ipumenenne
MPOU3BOJTHON ISt
HAXOXKICHHS
HAMITYYIIero
pereHus B
MIPHUKIIATHBIX
3aauax, TSt
OTIpeIeICHUS
CKOpPOCTH u
YCKOPEHUS
nporecca,
3aJJAHHOTO
bopmynoit WIn
rpapuKoOM.

91.

Kommnosumusa

(b yHKIHIA.
I'eomerpuueckue
o0pa3bl ypaBHEHUU
U HEpPaBEHCTB Ha
KOOPJAMHATHOU
IIOCKOCTH

92.

KourTpoabHasip
adora mo Teme
«HccnepoBanue
bynkuui
MOMOIIb 0
NPOU3BOIHON»

(o]

MOHOTOHHOCTb M JKCTPEMYMBI;
HAXOAUTh HanOoJIbIIIee U
HaMMEHbIIIee 3HAuUCHHsS (YHKIUH
HEIPEPBIBHOU Ha OTpPE3KE;
CTPOUTHL Tpapuku QyHKIHMHA Ha
OCHOBaHUU IIPOBEIEHHOTO
UCCIICJOBAHMSL.

Hcnoab3oBarb IIPOU3BOJHYIO
JUISL  HaXOXICHUS  HaWIIy4IIero
peuieHuss B IPUKIAIHBIX, B TOM
4yHCIIe COLIMAJILHO-
SKOHOMHYECKHX, 3ajJadax, Uit
OTIPEJCIICHUS CKOPOCTH u
YCKOpEHHsl IpoLecca, 3aJaHHOTO
bopmynoit uiu rpadpukoMm.
IosryyaTrs mpeacraBjieHHE O
IPUMEHEHUH  IPOM3BOJHOM B
Pa3JIMYHBIX OTPACIAX 3HAHUI

"MaremaTtuka
(yrnyOneHHsli
ypOBeHb)". 10-11
KJ1acchl", AO
NznarenscTBO
"IIpocBemienue",

2. ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecypc "Jlomaminue
3amanus.  Cpennee
obmiee oOpa3oBaHue.
Anrebpa", 10-11
KJacc, AO
U3 narenbcTBO
"IIpocsemienue",

3. Tpenaxep
"OGnako  3HaHUN".
MaremaTunka 11
KJacc, 000
"®duzukonJlad",

4. Tpenaxep
"O6nako  3HaHUN".
MaremMaTuka. 10
KJacc, 000
"®uzukonJlad".
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IlepBooGpa3nas n 10 Onepuposartsb noHsTusimu: | 1. ONEeKTPOHHBIN
HHTErpaJ NepBOOOpa3Hast W OIpPEIACTICHHBIN 00pa3oBaTebHBbIi
n
MHTErpall. Haxomurs | PECYPC " cram
EIlD. Cpennee
53 c 5 NepBOOOpa3HbIE  IEMEHTaPHBIX obimee oBpasoBanie
. [IepBooOpa3nas o I BaHHC.
(GYHKIHMIA ¥ BBIYUCIATH HHTEIPA VueGHEIA MOAYb 1O
mo  ¢opmyre  Herorona — — PELICHUIO  TPYIHBIX
JleiiOHMLA. 3amaHui o
94. | Ipasuna 2 - y4eOHOMY ImpeaMery
axoIMTh IUIOIAAA  TUIOCKHUX | "
HAXOXKICHUS - MaT%MaTHKa
o UT'Yp ¥ OOBEMEBI T€J C IIOMOIILIO 7|
epBooOpa3Hoi uryp ) HI (yroy HeIfHHH
ONpENENIEHHOTO UHTErpaa. YpOBEHB)". 10-11
95. | Ilmomrams 2 "
.. KJIacchl'”, AO
KpHBOJIMHENHOM 3HAKOMHTBCS C MATEMATUICCKUM | MI31aTeNIbCTBO
TpAIeInH.
Opa e, MOJIEIMpOBAaHMEM Ha Ipumepe | '1Ipocemmenne”,
MpeaenEHHbIN o .
el middepeHIHATbHBIX ypaBHeHHH. | 2- OJEeKTPOHHBIH
HMHTETpal 00pa3zoBaTeNbHBIN
96. Brrancnenue 1 [onyyate  mpexncraBienme o | pecypc "Jlomarnue
OTIPE/ICIIEHHOTO sHAaueHHH  BBemeHms — rmomsms | 3aM@Hmsi.  Cpennee
WHTETpaia 1o BaHUE.
p WHTETpaja B pa3BUTUU obmee ()"6p a30BaHHC
dhopmymne Anrebpa", 10-11
. MaTeMaTHKH
Herorona—Jleiion arema KJacc, AO
una HU3nareancTBO
97. [Ipumenenue 2 "IIpocsemnienue",
UHTerpaia VTS 3. Tpenaxep
n ="
HAXOK TCHHS Ob6nako  3HaHMiA".
[omaei Maremartuka 11
KJacc, 000
HHO?KI/IX buryp u "®uzuxonJlab",
00BEMOB 4. Tpenaxep
IFCOMETPUICCKUX "Obnako  3HaHMA".
TeI. Maremaruka. 10
KJacc, 000
"®uzukonlad".
98. KoutpoabHas 1
padora nmo Teme:
IlepBooOpa3nas u
HHTerpaJ
I'paduxn 14 Hcnoan3oBaTth uudposbie | 1. DNIEKTPOHHBIN
TPUIOHOMETpHYeC pecypcnl JUIsL nocTpoenus | 00pa30BaTEIbHbIIL
n
KUX PyHKIHUIA. rpauKOB  TPUTOHOMETPHYECKUX IE?C%’I)C ﬂC clam
. . e/iHee
Tpuronomerpuuec (GYHKIMM U U3YYE€HUS UX CBOMCTB. pei
obmiee oOpazoBaHHUE.
KHe HepaBeHCTBA .
100. 106 1 Pemiatp  TpUTOHOMETPUYECKUE YuebubIii Moaynb TIO
' o ABHEHMS 1 OCYILIECTBIATh 0T60p | oo TPYHbIX
ONpeNeNeHusl | YpaBHe ym P | sananuii 1o
MHOXECTBO KOpHCHU C IIOMOIIBIO y‘{e6HOMy peaMeTy
3HaYEeHUU TPUTOHOMETPHUYECKOU "MaTeMaTuka
TPHTOHOMETPHHECK (Yri1yGIeHHbI
ux QyHKIMi
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101. | YérHoCTb, 1 OKPY>KHOCTH. YpOBEHB)". 10-11
HEYETHOCTD, KJ1acchl'", AO
NEePpUOTUIHOCTD IIpumensTs (opmysbl | Usnarenscrso
TPUTOHOMETPHUUECK Tpuronomerpun gns  pemenus | "IIpoceemienue”,
ux QyHKIMiA OCHOBHBIX THIIOB | 2- DNEeKTPOHHBIN

102. | CsoiicTBO 2 TPUTOHOMETPHYECKHX 06pa3013a3em,H1,n?1
(by}.I.KIII/II/I y = COS X HEpABEHCTS. pecypc "Jlomaminue
u e€ rpaduk 3amanus.  Cpennee

103. | CsoiicTBO . 2 Henoab30BaTh HHPPOBbIe obmiee oOpa3oBaHHE.
ymicw y = sin x pecypebl s HOCTPOEHHS | Anrebpa’, 10-11
u eé KJacc, AO
rpacuk UCCIIEI0BaHUs rpaQuKoB | 11, ATEIBCTBO

104. | CsoiicTsa u 2 bymximit "TIpoceemienue",
rpaduKu QYHKITHI 3. Tpenaxep
y=tgXxumy=ctgx "Obnako  3HaHUK'.

105. | O6parHbie 2 MaremaTuka 11
TPUTOHOMETPUYECK KJace, 000
I/Ie(i)YHKI_[I/II/I "duzukonJlad",

106. | Otbop KOpHEH 1 4. Tpenaxep
TPUTOHOMETPUYECK "Obnako  3HAHMIA".
UX YpaBHEHHH C Maremaruka. 10
IIOMOIIBIO KJ1acc, 000
TPUTOHOMETPUYECK "®uznkonJlab".

O OKPY>KHOCTH.

107. | Pemenue 2
TPUTOHOMETPHUUECK
WX HEPaBEHCTB

108. | KonTpoJbHasi 1
padora nmo reme
I'padpuxn
TPUTOHOMeETPHUYEeC
KUX PyHKIUIA.

Tpuronomerpuuec

KHe HepaBeHCTBA
HUppaunoHajbHbIe, 24 IIpumeHsaTH cBoiicTBa | 1. DJIEKTPOHHBIN
noka3arejibHble H HoKa3aTeabHON U | 00pa3zoBaTENbHbIN
iorapupmMuvecKue norapudmuueckort ¢yHkumii K | pecypc "  cmam
HEepaBEHCTBA pelieHHi0o  nokaszarenbHbix U | EI'D. Cpennee

109. | OcHOBHBIE METOBI 2 JorapuMUUECKUX HEPABEHCTB. obmiee oOpazoBaHHeE.
pereHus VYueOHbIi MOAYIH TIO
MOKa3aTeNbHBIX OGocnoBaTh  PaBHOCMIBHOCTD | pemrenpio  TpyAHBIX
HEPABEHCTB. TIepeXOA0B. 3a1aHUH 1o

110. | Pemenus 2 PemiaTh  WppAIMOHATBGHBIE W '}'7‘166H0My IpeIMETy
TokasateibHBIX KOMOWHUPOBaHHbIE HEpPaBEHCTBA, MaTeMaTHKaV
HCPaBCHCTB C  TIOMOINBIO  PAaBHOCHJIBHBIX (ymymel,{,HHH

111. | OcHOBHBIE METOIBI 2 HEPEX0I0B. ypOBeH{T) . 10-11
peuieHus KJIacChl", AO
norapu(MUUEcKux Hcnoan3oBaTh rpaduueckue N3narenbcTBO
HEPAaBEHCTB. "IIpocBemienue",

49




112. | Pemenus 4 METOIBI U CBOMCTBA BXOOAIIUX B | 2. DNEeKTPOHHBIN
JOrapupMHUECKIX ypaBHEHHE WJIM  HEPAaBEHCTBO | 00pa30BaTEIbHBIN
HEPABEHCTB (byHKIU U pereHus 3a1a4n pecypc "JlomamiHue

113. | OcHOBHBIE METOIBI 2 3amanus.  Cpennee
perieHus obiiee oOpa3oBaHue.
HppaluOHAIbHBIX Anrebpa", 10-11
HEpPABEHCTB. KJ1acc, AO

114. | Pemenus 1 N3narenscTBO
HppaMOHAIBHBIX "IIpocBemienue",
HEPABEHCTB 3. Tpenaxep

115. | KonTposbHas "OOmako  3HaHHH".
paborta no Teme: Maremaruka 11
HppaunoHaabHbI KJj1acc, 000
e, NoOKa3aTeJbHbIe "duzukonJlad",
| 4. Tpenaxep
JorapupmMudecKu "Obnako  3HaHUK'.
€ HEPpaBEeHCTBA Maremartuka. 10

116. | Pemenue 2 KJacc, 000
HpparMoHaIbHBIC "®uzukonJlabd".

"
KOMOMHUpPOBaHHbIE
HEPaBEHCTBA, C
MTOMOTIIBIO
PaBHOCHIIbHBIX
MIEpPeX0/I0B

117. | I'paduyeckue 4
METO/IbI pelICHUS
HppalMOHANIbHBIX,

MOKa3aTeabHbIX U
Jorapu(pMUIECKUX
YpaBHEHUH U
HEPAaBEHCTB

118. | Pemenus 3
CMEIIaHHbIX
HEPABEHCTB

119. | KonTpoJbHasi 1
padora mo Teme:

HepagBeHncraa,

CUCTEMBI

HEPaBEeHCTB

KoMmmuiekcHble 10 Onepuposartp nousiTusAMu: | 1. DNEeKTPOHHBIN
qucaa KOMILTEKCHOE YKCIIO M MHOXeCTBO | O0pasoBaTeIbHbIN

120. | MHoKecTBO 1 KOMIUIEKCHBIX YHCEL. pecype "SI cnam
KOMILICKCHBIX IpeacraBisTh KOMILIEKCHBIE EI. Cpemee
ance. yuciaa B AIre0padecKoil U obuee obpasosae.

121. | Komnnexcras 2 TPUTOHOMETPUYECKON bopm YHeOHE MOMYI: O
TJI0MIA/b. P P pME. PCLICHHIO  TPYAHBIX
T — BoInoyiHATH apu(MeTHUECKUE | 3amaHuit 1o
kas hopma orepaluy ¢ HUMH. yuyeOHOMY TpeaMeTy
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KOMIUIEKCHOTO H3o6paxarb KOMIUIEKCHbIE | "MaremaTuka
yucna yuca Ha KoopauHaTHOH | (YTI1yOneHHbIH
122. | YMHOXeHUE U 2 1I0CKOCTIL ypOBeHi»)". 10-11
JICTICHHC Hpumensite Gopmyny Myaspa u KITacort -, AO
KOMILJIEKCHBIX N3 parenscTBO
ancen, H0JIy4yaTh HPGI[CT&BJICHI/IG © | "Tpoceemenue",
3aIMCaHHBIX B KOPHAX  N-OM  CTCHCHH M3 | ) DIIEKTPOHHBIN
TPUTOHOMETPUYECK KOMILJIEKCHOT'O YHCIIA. | 0Opa30BaTeNbHBIN
oit popme. 3HAKOMHTBCSI C  mpuMepamu | pecypc "Jlomaniaue
123. | ®opmyna Myaspa. 2 MPUMEHEHHUS] KOMIUIEKCHBIX yucen | 3alAaHH. Cpennee
Kopenb n-o#t JUIS pelleHHs] T€OMETPUYECKHX U obuwee obpasosanue.
CTETIEHU U3 Anrebpa", 10-11
duznyeckux 3anad
KOMIIJIEKCHOTO KJacc, AO
qycia. HN3narenncTBO
124. | Pemenue 2 "ITpocBemenue",
anreOpandecKux 3. Tpenaxep
YpaBHEHHIA Ha "Obnako  3HaHUK'.
MHOKECTBE MaremaTtuka 11
KOMIIJIEKCHBIX KJIacc, 000
qUCEeN "®duzukonJlad",
4. Tpenaxep
"Obnako  3HaHMH".
Maremartuka. 10
KJacc, 000
"®uzukonJlabd".
125. | KonTpoJbHasi 1
padora nmo reme
KoMmuiekcHble
YyHCciIa
HartypaabHbie u 10 Onepuposartsp NoHATHAMMU: | 1. DJIEeKTPOHHBII
neJible YHuCJIa HaTypaJlbHOE U 1eJI0€ YHUCIO0, | 00pa30BaTENbHbIN
126. | Harypanbhbie u 2 MHOXECTBO  HaTypaJlbHbIX M | pecypc "I  coam
[EJIBIE YHCIIa. LeJIBIX YHrCcell. EI'D. Cpennee
127. | IlpuzHaku 4 HUcnoab3oBarb Npu3HaKHU | o0iiee oOpa3zoBaHHeE.
JETUMOCTH JEMMOCTH IEJIbIX YUCEIT; OCTAaTKU | Y4YeOHBI MOIYNb 1O
128. | IIpumenenue 3 no wmoaymo; HOJA wu HOK | pemienuto TpyaHsIx
NPU3HAKOB HATypallbHBIX YHCEN;, AallfOPUTM | 3aJlaHUi o
JIEIMMOCTH LIEJIBIX EBknuaa uist penienus 3aaad. yueOHOMY MpeaMETy
gucen, HO/l u 3anuceIBaTh HaTypaibHble yncia | "MareMaruka
HOK, ocTaTkoB 10 B Pa3IMYHBIX  TO3UIMOHHBIX | (YrIIyOJICHHBIH
MOJIYJIIO, CHUCTEMAaX CUUCIICHHUS YpOBEHB)". 10-11
anropurma KJacchl”, AO
EBxinna st W3narenbcTBO
peuieHus 3a1ay B "[IpocBenienue",
LEJBIX YUCIIaX 2. ONEeKTPOHHBIN
00pa3oBaTeNbHbIN
pecypc "Jlomaminue
3amanus.  Cpennee
obmee oOpa3oBaHHUE.
Anrebpa", 10-11
KJacc, AO
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N3narenscTBO

"[IpocBenienue",
3. Tpenaxep
"Obmako  3HaHWIA".
MaremaTtuka 11
Kjacc, 000
"®duzukonJlad",
4. Tpenaxep
"O6nako  3HaHUN".
Maremaruka. 10
Kjacc, 000
"®OuzukonJlabd".
129. | KonrpoabHasp 1
adoramno reme:
HarypaabHbie U
neJble YUCIa
130. | Cucremsl 12 OnepupoBartb nousitusimMu: | 1. DNEeKTPOHHBINA
PalMOHAJILHBIX, cucTeMa u COBOKYITHOCTh 00pa3oBaTeNbHbIi
"
MPPAMOHAJILHBI ypaBHeHnii  m  HepaseHcts; | PECYPC S cram
EI'D. Cpennee
X MOKAa3aTeJbHbIX perenue CUCTEMBI WJTH
obmee oOpa3oBaHue.
" COBOKYITHOCTH; PABHOCHIIBHBIC | v/ o o MOZIYIIb 110
JorapupmMuyecKu CUCTEMBI U CUCTEMBbI-CIICACTBHSI. DELICHUIO  TPY/IHBIX
X YPaBHEHM HaxoauThs pemieHuss CUCTEM WU | 3aiaHUM 1o
131. | Cucrema n 4 COBOKYITHOCTEH LEIBIX | YIEOHOMY TIpeIMeTy
n
COBOKYITHOCTb PaIMOHATBHBIX, Maremarnka
ypaBHEHUH. HPPALHOHATBHBIX, (yrny6nel'{'HLm
PaBHOCHITBHBIC YpOBEHB)". 10-11
MOKa3aTeIbHbBIX M ccnt” A0
CUCTEMBI U . )
CHCTEMBL- JorapuMHUUECKUX YpaBHEHUH U M31aTebeTBO
CJIe/ICTBHSL. HEPaBCHCTB. "TIpocBerenue",
132. OCHOBHBIE METOIbI 4 HpnMeHﬂTb CHCTEMBI ypaBHeHI/Iﬁ 2. BneKTpOHHLIﬁ
peIIeHusT CUCTEM U K PELICHUIO TEKCTOBBIX 3a7au 3 | 00pa3oBaTeNbHbIA
o n
COBOKYITHOCTCH pasIMuHBIX oOmacreil suammit u | PCype "Jlomammne
palMoHaIbHBIX, peATbHOIR scsp; | SAAAHHA Cpennee
HppalMOHANIbHBIX, UHTe obmee oOpazoBaHHUE.
PUPETHPOBATE TONYYEHHBIE | A o 10-11
MOKAa3aTENbHbBIX U reopa’, -
CIICHHUS.
JorapupMUIECKUX p KJ1acc, AO
ypaBHEHHiA. Hcnoab3oBars uH@POBLIE | 1]31aTe/IbCTBO
n "
133. | IlpumeHenue 3 pecypchl [Ipocsemienne",
aBHEHUH 3. Tpenaxep
(}ZIII?ICTGM u , "Obnako  3HaHMA"
HEPABEHCTB K MaremaTtuka 11
CIIECHHUIO KJIacc, 000
p "@ J'I 6"
MaTeMaTHYEeCKHX n3ukonJlab",
3a/1a4 U 3a/1a4 U3 4. Tpenaxep
n ="
Pa3IUYHBIX Ob6nako  3HaHwMiA".
o0JacTell HayKu U Maremaruka. 10
peabHOM )KU3HH, i(JIaCC, ) 000
WHTEPIIpETAIHS ®duzukonJlad".
TIOJTy4EHHBIX
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pe3yJbTaToB

134. | KonTpoabHas 1
pa6ora mo Teme:
Cucrembl
PAUMOHAIBLHBIX,
HPPANUOHATbHBI
X MOKAa3aTeJbHbIX
/|
JorapupmMudecku
X YPABHEHM i
3apaum ¢ 16 BuiOupatrs cmoco6  pemenus | 1. DNEeKTPOHHBIN
napaMeTrpamu PalMOHAIBHBIX, 00pa3oBaTeNbHbII
UPPAUOHAITBHBIX, pecypc "SI cmam
TTOKa3aTeNbHBIX, EI'D. Cpennee
135. | PanuoHanbHEIE, 4 SlorapudMIIECKIX . oburee (16paBOBaHI/Ie.
VIPPATIHOHATILHBIE, TPUTOHOMETPHYCCKUX ypaBHECHUH YaeORbi wozyme o
MoKa3aTesbHbIE, PEIICHUI0  TPYIHBIX
JorapudMHUIECKHe U HEpPaBEHCTB,  COJCPXKAIIMX | 3amaHuil o
u MOJIYJIA U TIaPaMETPBI. y4eOHOMY TIpeaMeTy
TPUTOHOMETPUYECK I[IpumensaTy  rpaduveckue u "MaTeMaTHKaU
ne YPAaBHEHHUA AHAIMTUYECKUE  METOMBI  JUIS (y1"J'Iy6J'IeI'{'HBII/I
T1apaMeTpaMHu. pelieHus ypaBHEHUH u ﬁgf:gf) ' IO_Alé
136. EaHHOHam’HHe’ 4 HEpaBEHCTB C IapaMeTpamu, a I/ISIIaTeJ'I’I:CTB o
PPaLHOHATIHBIE, TaKKe HCCIeNoBaHue  (GYHKIMIA | "] "
MoKa3aTebHbIE, pocsenieHue",
norapudMuUIecKue METOaMHU MaTeMaTHIeCKOTo | 2. ONEeKTPOHHBIH
" a”aJIu3a. 00pa3zoBaTeIbHBIN
TPUTOHOMETPUYECK CrpouTth u ucciaexoparp | PeCype  "Jlomantue
HC HCPABCHCTBA M MaTeMaTU4eCKue Mogeny | SaHaHtA. Cpeniee
CHUCTEMBI c . obmee oOpa3oBaHue.
HapaNeTpaNIL. peaJ'IBHBIXVCI/ITyaI_[I/II/I C TIOMOIIBIO Anrebpa’, 10-11
137. | Hocrpoenne 0 ) YPaBHEHHIA, HEPABEHCTB M CHCTEM | yypace AO
HCCIIeJOBaHME C fapameTpaMu 'I'/Il'iﬂaTeHbCTBo )
MaTeMaTHYECKHUX pocCBCHICHUC
Mozenei 3. Tpenaxep
peabHbBIX "ObOnako  3HaHUU'.
CHTYaluii c Marematuka 11
IIOMOIIIBIO KJ1acc, 000
ypaBHEHUI C "®uzukonJlabd",
napamMmeTpamH. il TpeHaxcveP
138. | Iloctpoenune " 3 Obnako  3HaHuit".
HUCCIIENOBAHUE MaremMaTuka. 10
MaTeMaTHIECKUX Krace, ) 000
Mo TeITeH ®duzukonJlad".
pealbHBIX
CUTYyaLUi c
MOMOIIBI0 CUCTEM
ypaBHEHUH u
HEPaBEHCTB C
napaMeTpamu.
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139. | KonTpouabnas 1
pa6ora no reme:
3agaum ¢
napamMeTrpaMu
IToBTOpEHHE, 16 MopaeaupoBartb peanbhbie | 1. ONEeKTPOHHBIN
00001EHHE, CUTyallUM Ha s3bIKE aureopsbl, 00pa3oBaTebHBbIi
"
CHCTEMATH3ANHUS COCTABJISATH Boipakenns, | PECYpe " cnam
N EIlD. Cpennee
3HAHUI yYpaBHEHHUs, HEPABCHCTBA W WX
obmiee oOpa3oBaHue.
139. | MHoOXxecTBa. 1 CHCTEMBI TI0 YCJIOBHMIO 3aJ@uH, | yryooo o MOIYITb 110
UYucna. HCCIe10BATH TMOCTPOCHHBIC | perrenpio  TPYIHBIX
140. | IlocnemoBarenpHOC 2 MOJIENIN c HCIIOIB30BAHUEM | 3aIaHUI 10
TH ¥ TIPOTPECCHH anmnapara anreOpsl, | yY4eOHOMY IpeIMETY
o | "
141. | TpuroHomeTpuuec 2 HHTEPNPETUPOBATH MMOJTYyYEHHBIN MaT%MaTHKaV
TyOJICHHBIT
KHE BBIPAKEHUS 1 pe3yIbTar. (yriy !
S —— YpOBEHB)". 10-11
n
IpumensaTs Gynkumun s | KJIACChL, AO
142. | IlpousBoaHasi. 2 U3/1aTeIbCTBO
MOJICTUPOBAHUS M HCCIICTOBAHUS
[IpumeHeHne "IIpocBemenue",
. pEATBHBIX MTPOIIECCOB. ) 5 .
TIPOU3BOTHOM. . JICKTPOHHBIN
Uccnenosanue PemiaTh TPUKIAIHBIE 3ajaud, B 06p330Ba”'1'“261HLHLII/I
. ecypc OMaIllHHAe
GbyHKIMH ¢ TOM qucie COIIMAJILHO- pecyp
3aJaHusl. Cpennee
IOMOIIBIO SKOHOMUYECKOTO U (DU3UIECKOTO obiee 06pasoBaHNe
[IpOU3BOIHON XapakTepa, CpeACTBaMH anreOpbl Anre6pa", 10-11
143. | I'paduku 2 A MaTEMaTHYECKOTO aHaIn3a KJacc, AO
TPUTOHOMETPHUUECK WznatenbcTBO
ux (byHKHHﬁ ”HpOCBeHIeHI/Ie",
Tpuronomerpuyec 3 Tpenasxep
p p OnepupoBath NOHATHAMU. | "OGnako  3HAHKN".
KH€ HEpaBeHCTBA
cucremMa u COBOKYIIHOCTb | MaremMaruka 11
144. | MppannonanbHsie, 2 ypaBHEHUH u HEpaBEHCTB; | Kiacc, 000
n n
TIOKA3aTCIILHBIC 1 peuieHne CHCTEMBI win | ' PusukonJlad",
norapu@muteckne COBOKYITHOCTH; PaBHOCHJIbHBIC f TpeHamue'?
ypaBHEHUS U Ob6nako  3HaHMiA".
CUCTEMBI U CUCTEMBbI-CIIEACTBHSI. M 10
HepaBeHCTBa aTeMaTHKa.
Haxomutb pelieHuss CHCTEM U | 1.0 000
b
145. | Cuctemsl 2 COBOKYITHOCTEM UeNbIX | "Ousuxonla6".
patMOHAJIBHBIX, palroHaIbHBIX,
HppalMOHAIbHBIX HPPAIHOHATHHBIX,
MOKa3aTeIbHbIX U OKA3aTENIbHBIX -
TIOTapHPMHIECKIX JorapuMHUUECKUX YpaBHEHUU U
YpaBHCHIU HEPABEHCTB.
146. | Bamaum c 2 TIpUMEHSATL CHCTEMBI ypaBHEHHUI
fTapaMeTpamu K PELISHUIO0 TEKCTOBBIX 3a7ay W3
147. | Kontpoabuas 1 pasMuUHBIX 00JacTell 3HAHWM H

padoTra uTOroBas

peanbHOM
HHTEPIPETHPOBATH IOJYYCHHBIE

JKU3HU,

pelLIeHuUs.
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Hcnoan3oBarhb
pecypchl

uugposbie
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ATTIPUMEPHAS PABOYAS ITPOTPAMMA YYEGBHOI' O KYPCA
«I'EOMETPUS»

4.1 HEJIM U3YYEHUSA YYEBHOI'O KYPCA

['eometpust sBigercs OJHUM U3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
oOmiero oOpa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3YyUEHHUS TUCUUILINH
€CTEeCTBEHHOHAYYHOH HaIpaBiIC€HHOCTH W MPEIMETOB TyMAaHUTAPHOIO IIMKJA.
[lockonmbKy  JOTHYECKOE  MBIIUICHWE,  (QopMHUpyeMoe Tpu  H3yYEHUH
00yJaIOUIUMHUCS TOHSATUIHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MIOCTPOSHUU LEMOYKH JIOTUYECKUX YTBEPKACHUN MPHU PEIICHUH T€OMETPUIECCKHIX
3aJa4, YMEHHE BBIABUTaTh W ONpOBEpraTh TUIOTE3bl HEMOCPEIACTBEHHO
UCIOJIb3YIOTCSl MIPU PEIICHUM 3aJlad €CTECTBEHHOHAYYHOTO IMKJIa, B YaCTHOCTH
bu3nUecKux 3aaad.

Llens ocBoeHus mporpamMmbl  yueOHOro Kypca «l'‘eomerpusi» Ha
yriayOiaEéHHOM ypOBHE — Pa3BUTHE MHAMBUAYAIBHBIX CIIOCOOHOCTEN 00yYarOUUXCs
npu W3YYCHWH TEOMETPUH, KaK COCTaBISIONICH TpeaIMeTHOH  00JacTH
«Maremartuka u nHGoOpMaTHUKay dyepe3 odecreueHrne BO3MOKHOCTH MPUOOpeTeHUs
U UCHOJb30BaHUS Oosee TIIyOOKMX TIeOMETPUYECKMX 3HAaHMW U JIeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEIHOTO MPO(heCCHOHATBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3ajjauaMy Kypca T€OMETpPUM Ha YIiayOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

® pacIIMpEeHHE MPEJCTaBICHNUS O TEOMETPUU KAaK YaCTH MUPOBOM KyJIbTYpbl U
(opMupoOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

epopMHpoBaHHE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypaX Kak o
BOXHEHUIINX MaTEeMaTHMYECKUX MOJENAX, IMO3BOJISIOIIMX ONHMCHIBaTh M H3ydaTb
pa3HbIe SBJICHUS OKPYXKAIOIIETO MHUPA; 3HAHUE MOHATUITHOTO ammapara o pasjueiy
«CTepeoMeTpHs» HIKOJIBHOTO Kypca T€OMETPHUH;

e popMHupoBaHHE  yMEHMsS ~ BJaJE€Thb  OCHOBHBIMU  TIOHATUSIMH O
MPOCTPAHCTBEHHBIX (UIypax M HUX OCHOBHBIMU CBOMCTBAMM; 3HAHHE TEOPEM,
GopMyn M yMmMeHHE HUX NPUMEHSTh; YMEHHS JOKa3blBaTb TEOPEMBbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

o (popmMHupoOBaHHE YMEHUS PACTIO3HABATH HA YepTEkKaX, MOJIEISIX U B PEAIbHOM
MHUpE MHOTOTPAaHHHMKHM M Tella BpaIleHHUsA; KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIETH;

 popMHupOBaHHE MOHMMAHUA BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTEeMaTUYECKUX TEOpHii; (OPMUPOBAHUE MOHMMAHHUS POJIU AKCUOMATHUKH TIPHU
MIPOBEJICHUY PACCYKICHUM;
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e pOopMUpPOBAHUE YMEHHMs BIAJ€Th METOJAMHU JOKa3aTEIbCTB U aJITOPUTMOB
pelIeHus; yMEHUsS WX TPUMEHATh, MPOBOAUTH JOKa3aTEIbHbIE PACCYXKICHUS B
XOJI€ PELIECHUs CTEPEOMETPUUYECKUX 3a]a4 U 3a7]a4 C MPAKTUUYECKUM COJIEPKAHUEM;
(GopMupOBaHUE TMPEACTABICHHUS O HEOOXOJMMOCTH  JOKa3aTelIbCTB  MpHU
000CHOBaHUHM MAaTEMATHYECKUX YTBEPKIACHUNU U POJIU aKCUOMATUKU B MPOBEJICHUN
JEYKTUBHBIX PACCYKIICHU;

epa3BUTHE U COBEPIICHCTBOBAHUE WHTE/UICKTYaIbHBIX M TBOPYECKHUX
CrocOOHOCTEM 00yUaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3yUYEHUIO TEOMETPUH;

e hopMupoBaHue (HYHKIIMOHATHLHON T'PAMOTHOCTH, PEJICBAHTHOU TN€OMETPHUU:
YMEHHUS PAaclo3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TIOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYallUSIX W MPU U3YYCHUU APYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUS TOCTPOCHHBIX MOJCNEH,
UHTEPIPETAIIMU TTOTyUYCHHBIX PE3YJIbTaTOB.

OcHoBHBIE coaepKaTenbHble TUHNUU Kypca «I'eomerpun» B 10—11 knaccax:
«IIpsiMble U MIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpaHHukmny, «Tena BpameHus»,
«BekTopbl U KOOPJAMHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBE.

CdopmynupoBannoe B denepanbHOM rocygapcTBEHHOM 00pa30BaTEIbHOM
CTaHjapTe cpeaHero obmiero ooOpa3oBaHHs TpeOOBaHHE «YMETh OINEPUPOBATH
MNOHSTUSIMU», PEJIEBAHTHBIX TEOMETPUHU Ha YriyOnEéHHOM ypoBHEe 00yuyeHust B10—
11 xmaccax, OTHOCHTCS KO BCEM COEp>KaTelIbHBIM JMHHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHMM  paclpelensieTcss He  TOJNBKO  TI0
coJiepKaTelIbHbIM JIMHUSIM, HO | 10 rogam oOyudeHnus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEJAMETHBIM pe3yJbTataM ocBoeHus I[lpumepHoit paboueit
IPOrpaMMBbl, PACTIPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAILHBIM BOTPOCaM 00yJaroIIrecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJAET OPraHW30BaTh  OBJIAJICHHE
F€OMETPUYECKUMHU MOHITUSMH U HaBbIKAMU MOCIE0BATEIBHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN O00ydYaOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3yst NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

—co3math ycioBus i auddepeHnuanu  00ydeHus, TOCTPOCHUS
WHJVMBHUAYaIbHBIX 00pa30BaTEIbHbIX MporpaMM; OOECHEUYUTh YIIyOJIEHHOE
M3YUY€HHUE T€OMETPUU KaK COCTaBIISIIONIEH yuyeOHOro mpeamera «MaTeMaTukay;

— MOATOTOBUTh OOYYaIOMIMXCS K MPOJOKEHUIO H3YUYEHUS MATEeMaTUKH C
yu€ToM BbIOOpa Oyamyuied mpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHanbHbIM 00pPa30BAHUEM.
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4.2 MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B VueOHoM mnane Ha u3ydeHue yriyOnéHHoro kypca reomerpuu B 10—11

Kj1accax OTBOAHUTCA HE MCHEC 3 y‘—Ie6HBIX qaCcOB B HCACIKO B TCUCHHC KaXIOI'O

roja oOy4eHus, Bcero 3a a rojaa ooyuenus — 204yueOHbIX yaca.

4.3NJTAHUPYEMBIE IPEAMETHBIE PE3VJbTATBI
OCBOEHMSIIPUMEPHO# PABOUYE IPOTPAMMBI KYPCA
(IT0 TOJAM OBYYEHUSI)

OcBoenue yqe6H0r0 KypcCa «FCOMeTpI/ISI» Ha YPOBHC CPCIAHCTO 06IJ_[€FO

O6p2130BaHI/ISI JOJI2KHO oOecreunBaTh JOCTMIKCHHUC CIICAYIOIIUX IIPCAMCTHBIX

00pa30BaTEIbHBIX PE3YIbTATOB:

O6pazoBaresbHble [InaHnpyemsle pe3ynbTaTsl Paznen(pr)/
pe3ynbpTaTel, B  T.4.C YpoBeHb 0CBOEHUS yITyOICHHBIH riaBa(bl) W/HIN
Y4EeTOM paboueit TeMa(bl) y4eOHOTO
MIPOTPaMMBbI BOCITUTAHUS npenMeTa/Kypca
[IpenmeTHbIE 10 xnacc/ 1 rog o6yuenus
CBobomHO omepupoBaTh OCHOBHBIMHE | IIpsiMbIe 1
HOHITUSIMU CTepEOMETPUH npu | IUIOCKOCTH B
pemieHuu  3ajady W IPOBEJICHHUH | POCTPAHCTBE
MaTEeMaTHUYECKUX PACCYXKICHHM.
[IpuMeHAT, aKCHOMBI cTepeoMeTpuu u | MHOrorpaHHUKH
CIENCTBUSL U3 HHUX TPU pPELICHUU
reOMETPUYECKUX 3a/a4.
Knaccuduuuponats B3auMHOe | BEKTOPBI u
pacIoJIOKEHNE MPSAMBIX B | KOOPAMHATHI B
IIPOCTPAHCTBE; IJIOCKOCTEH B | IIPOCTPAHCTBC

IPOCTPAHCTBE; MPSIMBIX U INIOCKOCTEH B
IPOCTPAHCTBE.

CB0OOJHO oOmEpHpPOBaTH HOHSATHAMM,
CBSI3aHHBIMHU C YIJIaMH B IIPOCTPAHCTBE:
MEXKAy TpSIMBIMH B IPOCTPAHCTBE;
MEXKIY MPSIMOM U IUIOCKOCTHIO.
CB0OOTHO OmEpHpPOBAaTH MOHSATHAMH,
CBSI3aHHBIMU C MHOTOTPaHHHKAMHU.
CBOOOJHO  pacmo3HaBaTh OCHOBHEIC
BU/IBl ~ MHOTOTPAaHHMKOB  (Ipu3Ma,
MpaMuza, IPSIMOYT OJTbHBIN
napasenenurnes, Kyo).

KnaccudumnupoBate  MHOTOTPaHHUKH,
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BbIOMpast OCHOBaHHSA ISt
KJIaccu (UK.

CB0oOOHO oOmNEpUpOBaTH MOHITHUAMH,
CBSI3aHHBIMHU c CeueHHEeM
MHOTOT'PaHHHKOB TUIOCKOCTBIO.
BpinonHsaTh rapajuieabHOE,
LEHTpaIbHOE u OpPTOTOHAJILHOE
IPOEKTHUPOBaHNUE (UTYp Ha TUIOCKOCTH;
BBITIONHATh M300pakeHus Quryp Ha
IJIOCKOCTH.

CTpouTh CeYEHUS MHOTOTPAaHHUKOB
pa3IMYHBIMH  METO/IaMH,  BBITIOHSTH
(BBIHOCHBIE) IUIOCKHME YEepTeXH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (GUTYp:
BU/JI CBEPXY, COOKY, CHU3Y.

Bbraucnare  miomam  moBepXHOCTEH
MHOTOTPAaHHUKOB (Mpu3Ma, NHpaMuja),
TEOMETPUIECKUX TeT C TPUMEHEHHEM
dbopmyit.

CB00OOTHO oOmEepUpOBaTh TOHSITHSIMU:
CUMMETpPHsI B IPOCTPAHCTBE; LIEHTP, OCh
U IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U
IUIOCKOCTb CHMMETPUU (UTYPBI.
CBoOoaHO omnepupoBaTh IMOHITHUAMY,
COOTBETCTBYIOLIUMH  BEKTOPaM u
KOOp/AMHATaM B IIPOCTPAHCTBE.
BbINONHATE AeHCTBUS HAJl BEKTOPAMHU.
Pemate 3amaum Ha JOKa3aTenbCTBO
MaTeMaTHYeCKUX OTHOILIEHUH u
HaXOKJIEHUE T€OMETPUUYECKUX BEJIMYUH,
IOPUMEHSST U3BECTHBIE METOJbl IpH
pelIeHMH ~ MaTeMaTH4YecKMX  3ajay
HOBBIILIEHHOIO U BBICOKOTO  YpPOBHS
CJI0’KHOCTH.

[IpumMeHnsaTh npocTeifiue nporpaMmHble
cpeacTBa U 3JIEKTPOHHO-
KOMMYHHKAIlUOHHBIE ~ CUCTEMbI  IpH
pELIEHUH CTePEOMETPUYECKUX 3a/1ay.
W3BnekaTts, peoOpa3oBHIBATH u
UHTEPHPETHPOBaTh  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX  I'€OMETPHUYECKUX
¢urypax, MIPECTABICHHYIO Ha
yepTexkax U pUCyHKax.

[IpuMeHsATh TMOJydeHHBIE 3HAHUS Ha
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NPaKTUKE: CPAaBHUBATh U aHAJTU3UPOBATh
PCAJIBHBIC CUTyaluu, IMPUMCHAITH
N3YUCHHBIC MOHATHA B ITPOLCCCC MMOUCKA
peIICHUA MaTeMaTu4eCKu
chopMyITHPOBAHHON IPOOJIEMEI,
MOJICIUPOBATh pealibHbIC CUTyallud Ha

SA3BIKC TreoOMETpUH, HUCCICI0BaTh
IMOCTPOCHHBIC MOACIN C
HCIIOJIB30BAHHUEM reOMETPHUICCKUX

HNOHITUM M TeopeM, amnmnapara ajareopsl;
pemiartb MIpaKTUYECKHE 3aJ1auu,
CBS3aHHbIE c HaX0XJICHUEM
F€OMETPUYECKUX BEJIUYHUH.

WNmers mnpencraBieHuss 00 OCHOBHBIX
JTamax pa3BUTUS TEOMETPUU  Kak
COCTaBHOM YacTH (yHIaMEHTa Pa3BUTHUS
TEXHOJIOTHUH.

11 kmacc / 2 rog oOyueHus

CB00OOIHO oOmepupoBaTh TMOHSATHIMH,
CBA3aHHBIMH  C  LMJIUHAPUYECKOH,
KOHHYECKOU u chepuyeckoi
MOBEPXHOCTSAMH; OOBICHATH CIOCOOBI
MOJTyYEHUSI.

OnepupoBaTh MOHATHIMH, CBS3aHHBIMU
C TelaMd BpalllEHUS: LUJIMHIPOM,
KOHYCOM, cepoil U mapom.
PacnioznaBatp Tena BpallleHUs
(munuHAp, KOHYC, cdepa W MmIap) H
OOBSACHATH CHOCOOBI TMOJy4EHHUS Tel
BpaIllCHHUS.

Knaccudumnuponats B3aMHOE
pacrnosoxxeHue cepsl U MIOCKOCTH.
BoluncnaTe  BENMYMHBI  3JIEMEHTOB
MHOTOTPAaHHUKOB U TEJN BpAaLICHUS;
00BEMBI M IUIOLIAAM TOBEPXHOCTEH
MHOTOTPAaHHUKOB W TeJ BpalleHus,
TEOMETPUYECKUX Tl C NPUMEHEHUEM
bopmyi.

CBoOOHO oOmepupoBaTh MOHATHUAMU,
CBA3aHHBIMH C KOMOWMHALIUAMHU Tel
BpalllCHUS u MHOTOTPaHHUKOB:
MHOTOTpaHHUK, BIMCAHHBIA B cdepy U
OTMHMCAaHHBI OKOJNO cdepbl; cdepa,
BIIMUCAaHHAS B MHOTOTPAHHUK WJIHM TEJO
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BpalllCHHUS.

BbluncnsaATe  COOTHOIIEHUS — MEXAY
IUTOMIA/ISIMUA TIOBEPXHOCTEH U 00BEMaMu
NOJIOOHBIX TEJI.

Nzobpaxxkats  u3yuaemble  (QUTYpHI;
BBIIIOJIHATh  (BBIHOCHBIE)  IUIOCKHE
YepTeXH U3  PUCYHKOB  IPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y; CTPOUTH CEUEHMSI TEJ BPALLCHMUSL.
W3Bnekarb,  uHTEpHIpeTHpOBaTH U
npeoOpa3oBbiBaTh  MHQOpPMAIMIO O
IPOCTPAHCTBEHHBIX  T'€OMETPUUYECKUX
¢durypax, MIPEACTABJICHHYO Ha
yepTrexax U pUCyHKax.

CBoOOIHO  OmMEpUPOBATH  TMOHATHEM
BEKTOP B IPOCTPAHCTBE.

BoinonHATh onepaiuu HaJl BEKTOPaMHU.
3amaBaTh IUIOCKOCTh ypaBHEHUEM B
JIEKapTOBOM CUCTEME KOOPINHAT.
PemaTte reomerpuueckue 3amaud  Ha
BBIUUCIIEHUE YIJIOB MEX]y NPSAMBIMU U
IUIOCKOCTSIMH; BBIYHMCIICHUE PACCTOSHUI
OT TOYKHM 0 IJIOCKOCTH; B LIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/ia IIPU PELICHUN.

CBo6oaHO omnepupoBaTh IMOHITHUAMH,
CBSI3aHHBIMU c JBMKEHHEM B

MIPOCTPAHCTBE; 3HATh CBOMCTBa
IBIDKECHUH.
BBIIIOJIHATD n300pakeHUs

MHOTOTPAaHHHKOM U TE€J BPAICHUS MPH
napajyieIbHOM TEPEeHOCce, EHTPATBHOM
CUMMETPHH, 3CpPKaIbHON CHMMETpPHUH,
Opd  TOBOPOT€  BOKPYT  HPSMO¥;
npeoOpazoBaHMs T0100Hs.

Ctpouth ceueHUs] MHOTOTPAaHHHKOB U
Te1 BpalleHHs: CEYCHUs IWINHIpA
(mapannenbHO W MEPHEHAUKYISPHO
OCH), CEYEeHHsS KOHyca (MapajjielibHOe
OCHOBAaHMIO M  MpOXOAdlIee uepes3
BEpILNHY), CEYCHHUS Iapa.

Hcnonp3oBaTh  METOABI  MOCTPOCHUS
CeUEHMi:  METOoJ  CIelOB, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO]
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IIepeHoca CeKyeH MI0CKOCTH.
Jloka3bIBaTh reoMeTpU4YecKue
YTBEPKJICHHUS.

[IpumensaTy Teomerpuyeckue (PakThl
JUIsL  pELIEHHs  CTEPEOMETPUYECKHUX
3a1a4, IPEANoJaralumx HECKOJIBKO
LIar0OB  pELIEHUs, €CIu  YCIOBHUSA
OPUMEHEHUsS 3a/JaHbl B  SBHOU WU
HESIBHOU (opme.

Pemrare 3amaum  Ha J10Ka3aTENBCTBO
MaTEeMaTHYECKHUX OTHOIIEHU u
HAaXO0KJICHUE F€OMETPUYECKUX BEIUYMH.
[IpumensaTs mporpamMmHble CpeJCTBA U
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI npu pelieHnu
CTEPEOMETPHUUYECKUX 3a/1a4.

[IpumeHsTh MOMydeHHBbIE 3HAHHUS Ha
MIPAaKTUKE: CPaBHUBATh, AHAIN3UPOBATH
U OILICHMBAaTh pEalbHbIC CHUTYalUH;
MIPUMEHSTh U3y4EHHBIE MOHSTHS,
TEOPEMBI, CBOMCTBA B MPOIECCE MOUCKA

pereHus MaTeMaTUYeCKU
chopmMyIupOBaHHOM poOIEMBI,
MOJICIUPOBATh pealibHbIE CUTYyallud Ha
SI3BIKE TCOMETPHH, UCCIIEIOBATh
MIOCTPOCHHBIC MOJIENN c
UCIIOJIb30BaHUEM TE€OMETPUICCKUX

MOHATUH W TEOpEM, amrmapara anareopsl;
pemaThb MPaKTUYECKHE 3aJa4H,
CBSI3aHHEIE c HaXO0XKJAECHHEM
F€OMETPHYCCKUX BEJIUYHH.

HNmerp mnpenctaBiaeHuss 00 OCHOBHBIX
JTamax pa3BUTHUS TEOMETPHHM  Kak
COCTaBHOM YacTu (hyH/IaMEHTa Pa3BUTHUS
TEXHOJIOTHH.

11 kaace

CB0OOTHO OmEpHpPOBaTH MOHSATHAMH,
CBSI3aHHBIMH ~ C  IIMJIMHAPHYECKOH,
KOHHMYECKOU u chepuueckoit
HOBEPXHOCTSAMU; OOBSICHATH CHOCOOBI
HOJTY4CHHSI.

OmnepupoBaTh NOHATUSMH, CBSI3aHHBIMH
C TemaMHM BpAIlEHHS: LWIMHAPOM,
KOHYCOM, Chepoii U IapoM.
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Pacno3naBats Tena BpalleHUs
(mmHgp, KoHyc, cdepa W Imap) u
OOBSACHATH CTMOCOOBI TOJNy4EHHUS Tel
BpAILCHHSL.

Knaccudumnuponarts B3aMHOE
pacrionoxenue chepsl 1 IIIOCKOCTH.
BerumcnaTe  BENMYMHBI  JJICMCHTOB
MHOTOTPAaHHUKOB W TEJ BpAIICHUS;
00BEMBI M IUIOLIAJM MOBEPXHOCTEH
MHOTOTPAaHHUKOB W TeJ BpaIlCHUs,
T€OMETPUYECKUX TelI C TPUMEHEHHUEM
dbopmyi.

CBoOOHO oOmnepupoBaTh MOHATHAMHU,
CBS3aHHBIMH C KOMOWHAIIUSAMHU Tl
BpaIlCHUS " MHOTOTPaHHHUKOB:
MHOTOTPaHHUK, BIIMCAHHBIA B cepy U
ONMCaHHBIM  OKoJio  cdepsl; cdepa,
BIIMCAaHHAs B MHOTOTPAHHUK WM TEJIO
BpAIICHHSL.

BBIYHMCIIATE  COOTHOWICHUS — MEXKIY
IUIOHIA/IIMU TIOBEPXHOCTEH U 00BEMaMu
[MOOOHBIX TEIL.

N3o0pakath  m3ydaemble  (DUTYpHI;
BBITIOJTHATh ~ (BBIHOCHBIC)  IIOCKHE
YepTeXu U3  PUCYHKOB  IPOCTHIX
00BEMHBIX (DUTYp: BHUII CBEPXY, COOKY,
CHU3Y; CTPOUTH CEYCHHUsI T€J BPaLICHUSI.
W3Bnekatb,  MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh  MHPOPMALMIO O
IPOCTPAHCTBEHHBIX  T'€OMETPUUYECKUX
durypax, MIPE/ICTaBICHHYIO Ha
yepTexkax U pUCYHKax.

CBoOOHO  omepupoBaTh  MOHSATUEM
BEKTOD B MPOCTPAHCTBE.

BrlinonHATh onepanuu HaJl BEKTOPaMHU.
3amaBaTh TUIOCKOCTh ypaBHEHHEM B
JIeKapTOBOM CHCTEME KOOPAMHAT.
PemaTte reomeTpuyeckue 3amadyd  Ha
BBIUHCIICHUE YTJIOB MEXKIY MPSIMBIMUA U
IUTOCKOCTSIMU; BBIUMCIICHUE PACCTOSHUMN
OT TOYKHM O TUIOCKOCTH; B IIEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPIAMHATHOTO
METO/1a TIPU PELICHUH.

CBOOOHO oOmEepHpoBaTh MOHATUIMU,

Tena BpameHus
Bekropsl
KOOPJAUHATHI
MIPOCTPAHCTBE

JBrxeHus
MPOCTPAHCTBE
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CBA3aHHBIMH C JABUKCHUEM B

MIPOCTPAHCTBE; 3HATh CBOICTBA
JIBYKCHU.
BBITIOJIHSATD n300paskeHUs

MHOTOTPAaHHUKOM U TEJ BPAICHUS MPU
MapauieIbHOM IEPEHOCE, LEHTPAIbHOMN
CUMMETPHH, 3EPKAILHON CUMMETpPHUH,
IpM  IOBOPOTE€  BOKPYr  IPSIMOMN;
npeoOpa3oBaHUs MOTO0HS.

CTpoHTh CEYeHUST MHOTOTPAaHHUKOB U
TEJ BpAIICHUS: CEYCHHUS MWIMHIpA
(mapamnenbHO U TEPHEHIUKYISPHO
OCH), CEYeHMs KOHyca (MmapauiesibHOe
OCHOBAHUI0O U  TNPOXOAsIlee uepe3
BEpILNHY), CEUECHHUs 1Iapa.
Hcnonp3oBaTh  METOIBI  TOCTPOCHUS
CEUYCHMI: METOJ  CJCIOB, METOJ
BHYTPEHHETO TPOCKTUPOBAHHS, METO/T
MepeHoca CeKyuieil mIoCKOCTH.
Jloka3bIBaTh reOMETPUICCKUE
YTBEPKICHHUS.

[IpumensiTb reomeTpuyeckue (HakThbl
JUIS ~ pElIeHUsT  CTePEeOMETPUUYECKHUX
3a1a4, MPEINoJiaraloluX HECKOJIbKO
[IaroB  pEeUIeHHs, €eCIU  YCJIOBHS
OpPUMEHEHUsS 3a/JaHbl B  SBHOM U
HEsSBHOU (opMe.

Pemare 3amaun Ha J10Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOIICHUA u
HAXO0X/IEHUE T€OMETPUYECKUX BEITUUHH.
[IpumeHsTH TpoOrpamMMHBIE CPEICTBA U
ANEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI npu pelieHun
CTEpEOMETPUUYECKUX 3a/1a4.

[IpuMeHsATh MONMydeHHBbIE 3HAHHS Ha
MPAaKTHKE: CPaBHHUBATh, aHAIM3HPOBATH
U OIICHUBATh pealbHbIE CHUTYAllHH;
OPUMEHSITh  WM3YYEHHbIE  TIOHSATHSA,
TEOPEMBI, CBOWCTBA B MPOIECCE MOUCKA

pelieHus MaTeMaTHYeCKU
chopMynTupOBaHHON MpOOIIEeMBlI,
MOJIETTUPOBATh pealbHbIE CUTyallMd Ha
SI3BIKE TE€OMETPHH, HCCIIEeIOBATh
MOCTPOCHHBIE MOJIeTTH c
UCIIOJIb30BaHUEM TreOMETPHYECKUX
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NOHATUI M TeopeM, ammapara anreOpsl;
pemarb MPAKTUYECKHE 3ajaui,
CBSI3aHHBIC c HaXO0XXJICHUEM
T€OMETPUYECKUX BEITHYHH.

WNmers mnpezncraBieHus 00 OCHOBHBIX
JTamax pa3BUTHA TEOMETPUU  Kak
COCTaBHOW YacTH yHIAaMEHTa Pa3BUTHS
TEXHOJIOT .
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4.5COAEPKAHUE YYEBHOI'O KYPCA

HazBanue Kpartkoe conepxanue mporpammsl paszenoB(a)/ riaaB(bl) u/mimm TeM(bl)
paznenos(a)/rias (bl) y4eOHOro Kypca
n/unu TeM(bl)
y4eOHOTO Kypca
10 xnacc

OcHOBHbIE TIOHATHS cTepeoMeTpur. Touka, npsiMas, MI0CKOCTb,
npoctpaHcTBo.  [loHsATHE 00  aKCMOMAaTH4eCKOM  IOCTPOEHUU
CTEpEOMETPUHN: AKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX.

B3aumHOoe  pacrnosio)keHue — MpsAIMBIX B [IPOCTPAHCTBE:
IepeceKaroIyecs, napajuleJbHble W CKPELIUBAIOLIUECS IMpSMBIE.
[Ipusnaku ckpemmBarouxcss NpsaMbIX. [lapamienbHOCTh TPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapaljiesIbHbIE NMPSAMBIE B IPOCTPAHCTBE;
MapajuIeNbHOCTh TPEX MPSAMBIX; MapaJlIeIbHOCTh MPSAMOI U TNIOCKOCTH.
[TapannensHoe U LEHTpalIbHOE NMPOEKTHUPOBAHUE, N300paxeHue Guryp.
OcHOBHBIE CBOWCTBa MapajuIeTLHOTO MPOEKTUpOBaHUs. M300paxenue
¢buryp B mapajuledbHOM MPOEKUMH. YTIBl C COHANpaBICHHBIMU
CTOPOHAMHU; YroJl MeXAy NpsIMBIMU B IpocTpaHcTBe. [lapannenbHOCTb
IJIOCKOCTEN: TMapajuleNbHblE IUIOCKOCTH; CBOMCTBA IapajuleIbHbIX
mrockocTeit. [IpocTeitmme nmpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TeTpa’ip, NapAJIIENIENHIEN; TIOCTPOCHUE CEUEHU.

[leprieHAMKYISPHOCTH NpAMOM u TJIOCKOCTH:
MEePIEHIUKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE, MPSMbIE TApAJIIEIbHBIE U
MEPIEHIUKYISIPHBIE K IUIOCKOCTH, MNPU3HAK MNEPHEHANKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TeopeMa O MpAMON NEepIEeHIUKYIIPHOI
mwiockocTh. OpToroHanbHOe mnpoekTupoBaHue. [lepneHaukymsp u
HAKJIOHHBIE: pPAacCTOSIHUE OT TOYKM [0 IUIOCKOCTH, PAacCTOSIHUE OT
OpsiMOM 10 IUIOCKOCTH, TMPOEKIUs  (GUTypbl Ha  IUIOCKOCTb.
[lepneHIUKYISIPHOCTh IJIOCKOCTEH: NPU3HAK IEPIEHIUKYISIPHOCTH
JIBYX IUI0CKOcTe. TeopeMa 0 TpEX NepHeHAUKYIsApax.

VYrisl B NPOCTPAHCTBE: Yroa MEXAYy HpsIMON M IUIOCKOCTBIO;
JBYTPAHHBIN YTOJl, JMHEHHBIA YrOJl IBYTpaHHOro yria. TpéXrpaHHbli U
MHOTOrpaHHble Yriibl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOTO yrija.
CBoiiCTBa IJIOCKUX U JIBYTPAaHHBIX YIJIOB TPEXTPaHHOro yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO yria.

IIpsimble "
IUIOCKOCTH B
NPOCTPAHCTBE
MHoOrorpaHHuKH

Buzasl MHOrOrpaHHUKOB; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-
yrojibHas MpHU3Ma; MpsiMas U HaKJIOHHAs MpPU3Mbl; OOKOBas W TOJHas
IIOBEPXHOCTh IIPU3MBL. [Tapamnenenurnern, IIPSIMOYTOJIBHBIN
napajuleJenune] U ero cBoiicrsa. Kparuaiimme 1Myt Ha NOBEPXHOCTHU
MHororpanHuka. Teopema Oiinepa. IlpocTpancTBeHHass TeopeMa
IMugaropa. Ilupamupma: nN-yrosbHas NUpaMUIa; MpaBUIbHAs U
yceu€HHass nupamuasl. CoiictBa pébep U OOKOBBIX TIpaHei
NpaBUIBHON mupamuibl. [IpaBUIIbBHBIE MHOIOIpDaHHMKH: IIPaBUIIbHAS
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Ipu3Ma Y NPaBWIbHAA MMPAMUJIA; IIPABUIIbHAS TPEYrOJIbHAS MUPAMUIA
W TpaBWIbHBIN TeTpasap; KyO. IlpencraBneHume o MpaBHIBHBIX
MHOT'OTPaHHUKAX: OKTa3p, JOAEKAAP U UKOCAIP.

Briuncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaliu,
yrael.  [lnomans OOKOBOM IMOBEPXHOCTH M TOJIHOM TMOBEPXHOCTU
OpsMOM  MPHU3MBI, IUIONIAJb OCHOBAaHMK, TeopemMa O OOKOBOH
MOBEPXHOCTU TMpsiMON mpu3Mbl. [lnomans OOKOBOM IMOBEPXHOCTH U
MOBEPXHOCTHU MPABWIBHON MUPAMU/IbI, TEOPEMA O TUIOLIAN YCEUEHHON
MAPaMUBL.

CuMMeTpuss B NPOCTPAHCTBE.  DJEMEHTbl  CUMMETPUU
MpaBWIbHBIX ~ MHOTOrpaHHUKOB.  CumMeTpus B [PaBUWIBHOM
MHOT'OTpaHHUKE: CUMMETpPHS napajuiejenunesaa, CUMMETpUS
MPaBUIBHBIX MPHU3M, CAMMETPUS MPABUILHOW MHUPAMUIBI.

BekTopbl
KOOPAUHATHI
NPOCTPAHCTBE

[lIoHATHS: BEKTOp B NIPOCTPAHCTBE;, HYJIEBOW BEKTOp, JJIMHA
HEHYJIEBOTO BEKTOpa; BEKTOPbl KOJUIMHEApHbIE, COHAINpPAaBJIECHHbIE U
MIPOTUBOIOJIOKHO HAampaBjeHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JleficTBUSL ¢ BEKTOpaMH: CJIOXKEHHE M BbIUMTAHHE BEKTOPOB; CymMMa
HECKOJIbKMX BEKTOPOB; YMHOXXEHHME BeKTOopa Ha uucio. CBoiicTBa
cloXeHus: BeKTopoB. CBOHCTBA YMHOXKEHHUS BEKTOpa Ha YHCIO.
[lonsiTe koMmIIaHapHble BEKTOpbI. [IpH3HaK KOMIIaHAPHOCTH TPEX
BekTopoB. IlpaBwio mnapamienenunena. Teopema o0 pasioKEHUH
BEKTOpa 1O TPEM HEKOMIUIAHApHbIM BekTopaM. [IpsmoyronbpHas
cuctemMa KoopAauHat B mpoctpaHcTBe. KoopaunaTel BekTopa. CBs3b
MEXy KOOPAMHATAMHU BEKTOPA U KOOPAWHATAMU TOUYEK. YTOJ MEXIY
BekTOpamu. CKaJasipHOE MPOU3BEACHUE BEKTOPOB.

11 xnacc

Tena ppamenust

[loHATHS:  UWIMHOPUYECKas  TIOBEPXHOCTh,  KOHHYECKAs
HIOBEPXHOCTh, ChepruiecKasi MOBEPXHOCTh, 00pa3yIOIIHe TIOBEPXHOCTEH.
Tena BpameHus: IWIMHIP, KOHYC, YCEYEHHBIM KOHyc, cdepa, map.
B3anmMHoe pacmionoskenue chepbl U MI0CKOCTH; KacaTeabHask MII0CKOCTh
K chepe. M3o0pakeHue Ten BpalleHUsT Ha IUIOCKOCTH. Pa3Béprka
MWIMHJIpa U KoHyca. CumMeTpus cepsl U mapa.

O6béM. OcHoBHBIE cBOiicTBa 00BEMOB Ten. Teopema 06 00bEME
OpsIMOYTOJIBHOTO TMapajienenunena u cienctsuss u3 He€. OO0bEM
OpsIMOM U HAKJIOHHOM MPU3MBI, IUIUHAPA, MUpaMUIbl U KoHyca. O0bEM
IIapa M IapoBOro CErMeHTa.

KoMOunanuu Ten BpalieHus W MHOTOTpaHHUKOB. [lpu3ma,
BIIMCaHHAs B LWIMHJP, ONMCaHHas OKoJo IuiauHipa. [lepecedeHue
cdepsl U mapa ¢ miockocThio. Kacanue mapa u cdepbl MIOCKOCTHIO.
[loHsiTue MHOTOTrpaHHMKA, OMHCAHHOTO OKOJO Ccdepsl, cdepsl,
BIIMCAHHOW B MHOTOTPAaHHUK WM TEJO BPAIECHUS.

[Tnomane moBepXHOCTH LWIMHApA, KOHYCa; IIomans chepsl u
e€ gacreit; [Togobue B mpoctpancTe. OTHOIIEHHE 00BEMOB, TUIOIIAIEH
noBepxHocTeid  momoOHbIX  ¢uryp. IIpeoOpasoBanue  mom06us,
roMotetus. PemeHue 3agay Ha IJIOCKOCTH C  HCIIOJIb30BaHUEM
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CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHue cedyeHHii MHOTOIPAHHUKOB M TEJl BpalllCHHUS:
CeUeHUs IWIMHJpA (MapajuieNbHO U MEPHEHAUKYISPHO OCH), CEUEHUs
KOHyca (IapajjielIbHO€ OCHOBAHUIO M IPOXOJSIIEE 4Yepe3 BEPIIUHY),
CEUEHHUs IIapa; METOJbl MOCTPOEHUSI CEYEHMM: METOJ| CIIEIO0B, METO]
BHYTPEHHETO IIPOEKTUPOBAHUS, METO/] [IEPEHOCA CEKYILIEH MIIOCKOCTH.

BekTopbi u Bekropst B mpocrpanctBe. Omnepanuu  HaJl  BEKTOpPaMHU.

KOOPIAMHATHI B | BexktopHoe ymHOkeHHE BEKTOpOB. CBOICTBA BEKTOPHOTO YMHOXEHHUSI.

MPOCTPAHCTBE [IpsimoyronpHast cucTteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel
BekTopa. Paznoxenue Bekropa mo Oasucy. KoopamHaTHO-BEKTOPHBIM
METO/I MPY PEUICHUH T€OMETPUUECKUX 3a]1ay.

JABukeHust B JBmxenus npoctpanctBa. OToOpaskeHus. J|BIKEHUsI B paBEHCTBO

NpoCTpaHCTBE ¢uryp. O6mue cBoiicTBa ABMKEHUN. BUIbI MBMKEHUI: TTapaylieIbHbIN

NEpCHOC, HNCHTpAJIbHAsA CUMMCTPUA, 3CPKAJIbHAsA CUMMCTPUSA, IMOBOPOT
BOKpyr npsmoit. [IpeoOpazoBanus nonodus. [Ipsmas u cpepa Diinepa.

COAEPKXAHHUE YYEBHOI'O KYPCA

Ha3Bannue
pasnenos(a)/rinaB (bI)
n/unu TeM(bl)
y4eOHOTO
npeaMeTa/Kypca

Kpatkoe conepkanne mporpaMmbl pa3aenoB(a)/ riaB(bl) u/wumm TeM(bl)
y4eOHOTO MpeaMeTa/Kype

10 xnacc

BBenenue B
CTepeoMeTpPHIo

OcHOBHBbIE IPOCTPAHCTBEHHbIE PUTYPbL.

[lonaTHs cTepeoMeTpuH: TOYKa, MpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
OcHoBHBIE TpaBWia U300paKeHHs] Ha  PHUCYHKE  IUJIOCKOCTH,
napasuieIbHBIX NPAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka.

[Tonatus: nepecekarolmuecs MIOCKOCTH, IMEPECEKAOIIMeEcs IpsiMas U
IJIOCKOCTB; MOJIYIIPOCTPAHCTBO.

MHoTOrpaHHUKY, H300paKeHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX
(uryp, HeCyImecTBYOIMNUX 00bEKTOB.

AKCHOMBI CTepeOMeTPHUH H NepBbIe CIeICTBUSA U3 HUX.

CriocoOblI 3a1aHUs IPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHust IPSAMBIX U TIOCKOCTEH.

Ceuennsi. I3o0pakeHue ceueHUl mNUpamMuabl, Ky0a U MPHU3MBIL,
KOTOpBhIE TPOXOIAT uepe3 ux pebpa. M3oOpaxkeHue mnepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpalinBaHue NOCTPOEHHBIX CEUYEHHI
pa3HBIMHU LIBETaMH.

Meton ciaenoB ajsi mocrpoeHusi cedeHmil. CBolicTBa mnepecedeHH
npsiMbIX U miockocteil. [locTpoeHue ceueHuili B mupamuze, Kybe mo
TpéM ToukamM Ha pé&Opax. Co3laHue BBIHOCHBIX YEpTEeKEeW U 3aluch
11aroB MOCTPOEHHUSL.

IToBTOpEHUE NIIAHMMETPHH.

Teopema 0 mpomoOpIHMOHANBHBIX OTpe3kax. [lomoOue TpeyrolbHUKOB.
Teopema Menenas. Pacuérsl B ceUeHUAX Ha BBIHOCHBIX YEpPTEkKAX.
Hcropus pa3BuTHs IIIAHUMETPUU U CTEPEOMETPUN

B3aumnoe
pacnoJjioKeHue

Bzaumnoe PACIIOJIOKCHUC MTPAMBIX B IPOCTPAHCTBE. CKpCH_[I/IBaIOH_[I/IeCH
TIPSIMBIC. HpI/I3HaKI/I CKPCHINMBAIOIINUXCA MTPSIMBIX.
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NpsSIMBIX B
NPOCTPaHCTBE

[TapamienpHble npsMbIE B IIPOCTPAHCTBE. TeopeMa O CyleCTBOBAaHUU U
€IVMHCTBEHHOCTH MPAMOM NapAJICIbHOW JAHHOU IPSIMOM, IIPOXOAAIIEn
yepe3 TOUKY IIPOCTPAHCTBA U HE JISKALIEH Ha JaHHOU IIpsMoi. JIeMma o
IIEPECCYCHUM MapaJUICIbHbIX MPAMBIX INIOCKOCTBIO. [lapasmiensHOCTH
Tpex NpsAMBIX. Teopema 0 TpEX MapajuIeIbHbIX MPSAMBIX.

Teopema 0 CKpeNIMBAIOIIMUXCS PSAMBIX.

[TapannensHoe npoexkTupoBaHue. OCHOBHBIE CBOMCTBA NMapaslIeIbHOTO
npoektupoBanus. M3o0paxeHue pasHbIX GuUIyp B MapaienbHON
IIPOCKIUU.

enTpanpHas nmpoekuus.

YT0JI ¢ COHANPABICHHBIMUA CTOPOHAMHU. YTOJ MEXIY NPSIMBIMHU.

3ajaud  Ha  J0Ka3aTeNbCTBO M HCCIENOBAHUE, CBS3aHHBIE C
PacIoIOKEHNEM NPSIMBIX B IPOCTPAHCTBE

IMapaJtesbHOCTH
NPSAMBIX U
IUIOCKOCTel B
NMPOCTPAHCTBE

[TonATHA: mapamIebHOCTD MPSAMOM U TUIOCKOCTH B ITPOCTPAHCTBE.
[Ipu3nak mapamnenbHOCTH  mpsiMOM M miIockoctu.  CBolicTBa
MapajIeIbHOCTH NMPSMON U MIIOCKOCTH.

['eomerpuueckue 3a1au Ha BBIYUCIIEHUE U JJOKA3aTEIbCTBO, CBSI3aHHbBIE
C MapajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
[locTpoenune ceueHusi, MPOXOMSIIEr0 4Yepe3 JAaHHYIO MpPsSMYI Ha
YepTexe W TMaApaUIeIBbHOTO JIpyrod mpsMoi. Pacuér oTHoIeHHI.
[TapannenpHas mpoekuus, IpUMEHEHUE JJIsl TIOCTPOEHUsI CeUeHU Kyba
U napajuieNenunesa.

CBoiicTBa napayyienenuneaa u Npu3Msl.

[TapamnenpHble  TWIOCKOCTH.  I[Ipu3HakM  mapauleIbHOCTH — IBYX
mwiockocteil. TeopeMa O MapayIeIbHOCTA MW €IUHCTBEHHOCTH
IJIOCKOCTH, NPOXOAIIEH 4Yepe3 TOUKYy, HE INPHUHAUICKAINYI0 AAHHON
IIJIOCKOCTH U CIEACTBHS U3 HEE.

CaolicTBa mapajUIeNIbHBIX IUIOCKOCTEW: O MapauIeIbHOCTH MPAMBIX
NIEPECCYCHHUS] IIPH IEPECEUEHUHM JABYX IAPAJUIENBHBIX INIOCKOCTEN
TpeTheil; 00 oTpe3Kax MapajieNbHBIX MPSAMBIX, 3aKIOUYEHHBIX MEXAY
NapajuIeIbHBIMU  IUIOCKOCTSIMHM; O II€PECEUEHUM MPSMOW C JBYMs
apaJuIeIbHBIMU IIJIOCKOCTSIMU

IMepneHAUKYJIAPHOC
Th NPSAMBIX U
IUIOCKOCTEH B
NPOCTPAHCTBE

[ToBTopenue: Tteopema Iludaropa Ha TIIIOCKOCTH, TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA.

CpoiicTBa Ky0a W MNpsSMOYroJILHOTO Iapajuiesenumena. Brrauciaenue
JUIMH OTPE3KOB B KyO€ U MPSMOYTOJIHHOM MapaJuiesenuieie.
[lepnieHIUKYIAPHOCTD pSAMOI u IUIOCKOCTH. [TpusHak
NEPIEeHIUKYISIPHOCTH  MPSAMOM M IUIOCKOCTH.  TeopemMa 0
CYIIECTBOBAaHUH U €IUHCTBEHHOCTH IMPSAMOM, MPOXOIAIIEH Yepe3 TOUKY
OPOCTPAHCTBA U MEPHEHIUKYIAPHOM K TuIockocTH. Ilmockoctu u
NEPIECHIUKYISIPHBIC UM MpsiIMasi B MHOTOTpaHHUKaX.

[lepneHauKynsip ¥ HaKJIOHHAS.

[TocTpoenue nepreHIMKyIspa U3 TOUKH Ha NPSIMYIO.

Teopema o Tpéx nmepneHAUKyIsIpax (MpsmMas U oOpaTHas).

Vron MEXKITY CKpEUIUBAIOIINMUCS MPSIMBIMHU. ITouck
NEePHEHANKYIAPHBIX MPSAMBIX € TOMOIIBIO  MEPHEHIUKYISIPHBIX
MJIOCKOCTEeM

OpToroHanbHO€ MPOEKTUPOBAHUE.

[TocTpoenune cedenuit KyOa, TPHU3MBI, TMPABWIHHOW MHPAMHUABI C
MIOMOIIBIO OPTOTOHAIBHOM MPOEKIINH.

CummeTpusi B MPOCTPAHCTBE OTHOCHUTENBHO IJIOCKOCTH. IIlnockoctu
CUMMETpUid B MHoOrorpaHHukax. [lpu3Hak nepHneHAuKYISIPHOCTH
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NpsIMOM UM IIJIOCKOCTU Kak cleAcTBUEe cummeTpuu. IIpaBuibHble
MHOTOTpPaHHUKHU

Pacuér paccrosHuil OT TOUKM 10 IUIOCKOCTH. CHOCOOBI OIyCTUTH
MEePIEHIUKYIIAPBl: CAMMETPUS, CABUT TOUKH 110 NapajlieIbHON MPSAMOI.
CaBur no HenapauieabHON NPSIMOM, U3MEHEHHNE PacCTOSHUM.

Yribl 1 paccTOSIHUA

[ToBTOpEeHHE: yroa Mexay NpsSMBIMHA HA IUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB.

[loBTOpeHue: yroa Mexay CKPEUIMBAIOIIMMUCA  NOPSIMBIMU B
IIPOCTPaHCTBE. ['€OMETpUYECKHEe METOJbl BBIYUCIICHMS YIila MEXIY
IIPSIMBIMU B MHOTOI'PAaHHMKAX.

JIByrpansbiii yroj. CBONCTBO JUHEWHBIX YIJIOB JIByTPAHHOTO yIJIa.
[IepneHuKyIsIpHBIE IIJIOCKOCTH.

CpoiicTBa B3aUMHO MEPHEHAUKYISAPHBIX IUIockocTeil. IIpusHak
NEPIEHIUKYISIPHOCTH IUIOCKOCTEH; TeopeMa O MNpsMOW IepecedeHus
JBYX INIOCKOCTEN NEPIEHANKYIISPHBIX TPEThEN MIIOCKOCTH.
[IpsmoyronpHBI  mapaiienenunesn; KyO; HM3MEpeHHs, CBONCTBa
OPsIMOYTOJIBHOTO  Mapajuienenunena. leopema 0 OuaroHaiu
MPSIMOYTOJIBHOTO MapaJuIeICIIAIEIa U CIEACTBUE U3 HEE.
CrepeomMeTpuiecKkue W MPUKIAIHBIE 3a/1a4, CBSI3aHHBIE CO B3aUMHBIM
PAaCIIONIOKEHNEM MTPSMBIX U IIJIOCKOCTH.

[ToBTOpEHME: CKpemuBaronecs nNpsMble, MapauIeIbHbIE MIJIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHHUKaX.

[Tapa mapamienpHBIX IUIOCKOCTEH HA CKPEIMBAKOUIUXCS MPSIMBIX,
pacCTOAHHE MEXAYy CKPEUIMBAIOUIMMUCS TPAMBIMH B  IIPOCTBIX
CUTYaLUsX.

Onyckanue NepneHIuKyIIpOB, BEIYUCICHUE PACCTOSIHUM OT TOYKHU 10
TOYKH; TPSIMOM; TJIOCKOCTH.

Beruniciienne paccTOSHMM MEXIYy CKPEIIMBAIOIIMMHUCA MPSMBIMH C
MTOMOIIBIO NEPIICHIUKYIIAPHON MIJIOCKOCTH.

TpéxrpaHHblii yroJ, HEPaBEHCTBA I TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, TeopemMbl KOCUHYCOB M CUHHYCOB JIsl TPEXIPAHHOIO
yria. DiaeMeHThl c(hepuyecKoil IeOMETpHM: I'e0e3MUeCKUe JMHUM Ha
3emie

MHoOrorpaHHMKH CucreMaru3zanus 3HaHui: MHOTOIpaHHUK U €ro 3eMeHThl. [Tupamuna.

Bunel nupamua. [IpaBuinbHas nupamua.
IIpusma. [lpsimas u HakinonHas npusmsl. [IpaBunsHas npusma. [Ipsmon
napasuieNienume 1, IpsIMOYroJIbHBIN Mapalienenumnes, Kyo.
Boinykneie MHororpanHuku. Teopema DOiinepa. IlpaBunbHble
NOJIYyIIPaBUIIbHBIE MHOTOTPAHHUKHU.

BekTopsbl B [TonsiTue BeKTOpa Ha MJIOCKOCTU U B IPOCTPAHCTBE.

NMPOCTPAHCTBE CymMMa 1 pa3HOCTb BEKTOPOB, MIPaBWJIO Mapajuiejenunea, yMHOKEHUE
BEKTOpa Ha YHCIIO, Pa3iokKeHHe BEKTOpa Mo 0azucy TpéX BEKTOPOB, HE
JIe)KAIIUX B OJHOM IIJIOCKOCTH.
CkansipHO€ NpPOU3BEACHHE, BBIUHUCIECHUE YIJIa MEXJIYy BEKTOpaMH B
IIPOCTPAHCTBE.
[IpocTeiimune 3aga4n ¢ BEKTOPAMH.

JABukeHust JBuxenuss mpocTtpanctBa. OToOpaxeHus. J[BKEHUS U PABEHCTBO

¢uryp. O0mue cBONCTBa ABIWKEHUN. BUabl NBIKEHUN: MapaielbHbIH
IIEPEHOC, LEHTPAJIIbHAS CUMMETpUs, 3€pKaJlbHasi CUMMETpUs, IIOBOPOT
BOKpYT npsimoii. [IpeoGpazoBanus nogobus. [psamas u chepa Ditnepa.
I'eomeTpuueckue 3ajauy Ha IPUMEHEHUE JIBUKEHUS.

11 xnacc
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AHaJIUTHYECKAA
reoMeTpus

IToBTOpEHHUE: KOOPAMHATHI BEKTOpPA HA IUIOCKOCTH U B IIPOCTPAHCTBE,
CKAILIPHOE IPOU3BEACHUE BEKTOPOB, BBIYKMCICHHE yIja MEXIY
BEKTOPAMM B IIPOCTPAHCTBE. YPaBHEHHE IPSAMOM, IPOXOIAILEH 4yepe3
JIBE€ TOYKHU.

YpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPABHEHHE INIOCKOCTH B OTPE3KAX
BekropHoe mnpousBencHue. JIMHEWHbIE HEpPABEHCTBA, JIMHEMHOE
IIPOrpaMMHUPOBAaHUE.

AHanuThyeckue MeToJbl pacuéra yria MeXAy HOpsIMBIMU U
IUIOCKOCTSIMU B MHOTOTpaHHHKaX. @opMyiia pacCTOSIHUSA OT TOYKHU JI0
IUIOCKOCTH B KOOPAMHATAaX.

Haxoxxnenne pacCTOSHHUN OT TOYKH 1O IUIOCKOCTH B KyOe W
MIPAaBUJILHOM IUPaMUJIE.

IMoBTOpEHUE,
00001IEHNE N
cucTeMaTH3aluA
3HAHMH

CeueHrss MHOTOTPAaHHUKOB: CTaHJAPTHBIE MHOTOTPAHHUKH, METO]]
CJIe/IOB, CTaHJAPTHBIE IJIOCKOCTH, MIEPECEUCHUS TIPSIMBIX U TIIIOCKOCTEH
[TapannensHble TIPSIMBbIE W TUIOCKOCTHU: MapajuieNibHbIE CEYCHUs, pacuET
OTHOIIEHUM, YTIIbI MEXKY CKPEITUBAIOITUMUCS TIPIMBIMU
[lepnenukynsipHple TpsSIMbIE W TUIOCKOCTH: CTaHJApTHHIC Taphbl
TePIEH UK YIISIPHBIX MJIOCKOCTEMN " MIPSIMBIX, CUMMETPUH
MHOTOTPaHHUKOB, T€OpeMa O TpPeX TMEPIEeHINKYISIPaX, BBIUUCICHUS
JUTHH B MHOTOTPaHHUKaX

[ToBTOpEHUE: TUIOMIAM MHOTOYIOJIbHUKOB, (DOPMYIBI AJisl IJIOMIAJeH,
cooOpakeHHs TI0100uSI.

[nomann cedyeHWil MHOTOTPAHHHMKOB: IUIOIIAIM  TMOBEPXHOCTEM,
paspe3aHusi Ha YacTH, COOOpaKEHUS T0I00MSI.

O0BéM
MHOTOTPaAHHUKA

O06béMm Tenma. OObeM TPSAMOYTOJILHOTO Tapajuiesenuneaa. 3amaadyu 0o
YIBOCHHUH Ky0a, 0 KBajipaType Ky0a; O TPUCEKIINH yTJIa.
CrepeoMeTrpHuueckre 3ajau, CBSI3aHHbIE ¢ 0O0BEMOM MIPSIMOYTOJILHOTO
napajuiesienuneaa.

[lpuknanueie  3amauu, CBS3aHHbIE C  BBIUMCICHHEM  00bEMa
IPSIMOYTOJIBHOTO TIapajuiesienuiea.

O0BEM IPSAMOI PU3MBI.

CrepeoMeTpuueckue 3aJauyd, CBS3aHHBIC C BBIUKCICHHEM OOBEMOB
npsimoid ipusMmbl. [Ipukinaaneie 3a1aun, CBA3aHHbBIE C 00BEMOM IPSIMOM
PU3MBL.

Borunicnenue 00bEMOB Tel € MOMOMIBIO ONPENCIEHHOTO WHTETpaa.
O0BbEM HAKIIOHHOH MPU3MBI, TUPAMUJBI.

®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM
YTJIOM.

CrepeoMeTprueckue 3a/laud, CBsS3aHHbIE C OO0bEMaMM HAKIOHHON
IPU3MbI, TUPAMU/IBL.

[Ipuknanueie 3amaun mo Teme «OOBEMBI Tell», CBA3aHHBIE C 0O0BEMOM
HAKJIOHHOM MPU3MBI, MUPAMU/IBI.

[Tpumenenne 06bEMOB. Briuncienne paccTosTHUS 10 TIIOCKOCTH.

Tesa Bpamenus.
Cdepa u map.
KomOunanus ten
BpallleHUsA U
MHOIOTPAHHHKOB

Hunuuapuyeckass IMOBEPXHOCTb, 0O0pasyrolie  IWIMHAPHYECKOH
IIOBEPXHOCTH.

Humuagp. Ilpsamoit kpyrosBod wmwmHAp. Ilnomans mnoBepxHOCTH
LUIUHAPA.

Konunueckass moBepXHOCTh, 00pa3yroliye KOHUYECKOH MOBEPXHOCTH.
Konyc. CeueHne KOHyca IUIOCKOCTBIO, NapajuIelbHON IIOCKOCTH
OCHOBaHHMA. Yceu€HHBbIH KOoHyc. M300paskeHre KOHYCOB U YCEUEHHBIX
KOHYCOB.

[Tnoma e O0OKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA.
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CrepeoMeTpuueckue 3aJadyd Ha J0Ka3aTeJIbCTBO M BBIUMCIIEHHE,
MIOCTPOCHUEM CEUEHMH LUIMH]IPA, KOHYCA.

[IpuknanHeie 3a1a4m, CBSI3aHHBIE C LIWIMHIAPOM

Cdepa u map.

Ilepeceuenue cdepsl u mapa ¢ wiockocTeio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u nzobpaxenue mapa.

VYpasaenwne chepsl. [Tnomans chepsl u e€ yacTei.

Cummerpus cdepsl 1 mapa.

CrepeoMerpuueckue 3aJadyd Ha JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE CO cdepoil W mapoM, IOCTPOCHHEM UX CEYCHUH
IUIOCKOCTBIO.

[Ipuknanueie 3a1a4n, cBsi3aHHbIE CO CHEPOH U IIAPOM.

[ToBTOpEHUE: OKPYKHOCTh Ha MJIOCKOCTH, BBIUUCIEHUS B OKPYXHOCTH,
CTaHJapTHHIE TTOA00US

Paznuanbpie KOMOWHAIMK TEJ BPAIICHUST 1 MHOTOTPaHHUKOB.

3anauu 1o teme «Tena M MOBEPXHOCTH BpAIICHUS»

4.6 TEMATUYECKOE NVAHHUPOBAHUE YUYEBHOI'O NPE/IMETA,

KYPCA
«I'eomerpus»

Ne | Pasnmen / rnaBa Komx-Bo | OcHOBHBIE BUIIBI DJIEKTPOHHBIE
/ Tema 4acoB e TETHHOCTH (tmudpoBsIe)
y4eOHOTOKYypca 00yJaronuxcs 00pa3zoBaTebHBIC

pecypchl
10 knacc (102yaca)
Beenenue B 22 OnpeneasaTs,  IUIOCKOCTh  Kak | https://uchi.ru/
CTEPEeOMETPHIO ¢burypy, B Kotopoii BeimosHsercs | https://skysmart.ru/
IUTAHUMETPHSL. https://fipi.ru/

1. | OcHoBHBIE 1 Henate mpocTeiiue joruyeckue | 1. DJIEKTPOHHBII
MOHATHS BBIBO/JIbI u3 aKCUOMATHKH | 0Opa30BaTeIbHBIH
CTEPEOMETPUH: IIJIOCKOCTH. pecypc "d  cmam
TOYKa, npsimas, [IpuBoauTe mnpumepsl peanbHbIX | EI'D. Cpennee
MJI0CKOCTD, 00BEKTOB, uaeanusanuen | odiiee oOpa3oBaHHE.
MIPOCTPAHCTBO. KOTOPBIX  SBISIIOTCS ~ AKCHOMBI | YUeOHBIH MOJAYJb 10

2. | IlpaBuna 2 TE€OMETPUH. pEIIEHUI0  TPYAHBIX
M300paxeHus Ha N3y4arh, NOpUMEHSATh NPUHIMIBI | 3aJaHUI 1o
PHCYHKaX: MOCTPOCHHUS CEUCHHUIA. yueOHOMY MpEeaMETy
U300paKeHUs Hcnonp3oBare Ui nocTpoeHus | "MaremaTuka
[IJIOCKOCTEMN, CEUYEHUH METOJ CIEN0B, METOJ | (yriIyOleHHBIH
napajuieIbHbIX BHYTPEHHETO  IPOEKTUPOBAHUS, | YPOBEHB)". 10-11
MPSIMBIX METO nepeHoca CEeKYILEeH | kimacchr'”, AO
(oTpe3koB), IUIOCKOCTH. W3natenbcTBO
CEpEMHBI OTPE3KA. Pematp crepeomerpuueckue | "IIpocserienue",

3. | ousTus: 1 3a/1auyd: Ha OmpeaeNeHue BUjua | 2. DNEKTPOHHBIH
IepeceKarouecs CCUCHUA n HaXO0XJICHUC €ro 06p8.30BaTCJ'IBHBII71
IJIOCKOCTH, IUJIOLL AU, pecypc "JlomamiHue
nepeceKarmuecs AxTyanu3upoBaTh (GakTel U | 3a7aHUS. Cpennee
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https://uchi.ru/
https://skysmart.ru/

npsimMas u METO/IbI IJIaHUMETPHH, | oOlee 0Opa3oBaHUE.
IIJIOCKOCTB. peneBaHTHbIE TeMme, mpoBoauTh | 'eomerpusa”, 10-11
4. | 3HaKOMCTBO c aHaJIOTHH. KJjacc, AO
MHOTOTpaHHUKAMH, HUcnonb3oBars 1pu pemenuu | M3narenscTBo
M300pakeHue 3a1a4 cnenytomue | "[Ipocsemienue",
MHOTOTPaHHUKOB iaHuMerpuaeckue  gakrter  u | 3. Tpenaxep
Ha pUCYHKax, Ha METOJIbI: "O6nako  3HaHUU".
MPOEKIIMOHHBIX Teopemsbl ®daneca u 0 | Maremaruka 11
yeprexax. IPONOPLUOHAIBHEIX ~ OTpe3Kax. | Kjacc, 000
5. | Hayanbnbie Anroput™ neneHus otpeska Ha N | "®usukonJlad",
CBEJIEHUS O KyOe | PaBHBIX yacTei. Teopema | 4. Tpenaxep
nupaMuze, 170 Menenast. "Obnako  3HaHUR".
pa3BEPTKHU " PaBHOOGenpeHHBIN Maremaruka. 10
MOJIENH. TPEYroJbHUK.  PaBHOCTOpOHHUN | Kiacc, 000
6. | Ceuenus TpeyroibHUK.  IIpsmoyronbusiii | "®OuzukonJlad".
MHOTOI'PaHHUKOB TPEYrOJIbHUK. CBoICTBO CpeI[HeI)'I
7. | Tlousitue 06 JUHUU TpeyrojbHuka. CBOWCTBO
aKCUOMATHYECKOM 6I/ICCeKTpI/ICI)I yriia TpE€yroJibHHUKa.
IIOCTPOECHUH CBOMCTBO MeIMAH TPEYrOJIbHUKA.
CTEPEOMETPHHU: [Tpu3Haku nmoa00us
AKCUOMBI TPEYIrOJIbHUKOB.
CTEPEOMETPHIL. IMonyuyars mnpeacraBjaeHust 00
8. | HexoTopsie OCHOBHBIX  3Tamax  pa3BUTHS
CIIENCTBHS 3 FEOMETPUHM KaK COCTaBHOW 4YacTH
AKCHOM. byHnameHTa pa3BUTUA
9. | Axryanm3anus TEXHOJIOT Ui
3HaHUH u3
TJIAHUMETPUU
10.| TpeyronsHukw,
BU/IBI U CBOICTBA
TPEYTrOJIbHUKOB
11.| DnemeHTHI
TPEYrOJIbHUKOB, UX
CBOMCTBA
B3anmuoe KaaccupuumpoBars  B3auMHOE | DJIEKTPOHHBIN
pacmnosioxkeHue pacIoJoKeHue MIPSIMBIX B | oOpa3oBaTenbHbIN
NPAMBIX B POCTPAHCTBE, wutocTpupys | pecype "SA cmam
NPOCTPAHCTBE pUCyHKaMu U TpuBois npumepst | EID. Cpennee
12.| Bzaumuoe U3 peajgbHOU KU3HU. obmee oOpa3oBaHuE.
pacmooxxeHue Joka3pIBaTh TeopemMy 0 | YueOHbIli MOAYIb 110
MIPSIMBIX B CYLIECTBOBaHUH U | PELICHUI0  TPYIHBIX
IIPOCTPAHCTBE €MHCTBEHHOCTH  MAapajuIeIbHOMN | 3alaHUI o
13.| IlepneHIUKYASIPHO npsMoil,  mpoxojsuied — depe3 | yueOHOMY IpenMeTy
CTh  TOpPSMBIX B TOYKYy TMpocTpaHCcTBa U  He | "MaremaTtuka
MIPOCTPAHCTBE Jexameid Ha Jpyroil mpsmMoii; | (yriyOJaeHHBbIH
14, TpusHak JeMMy O TIEPEeCEYeHHH IJIOCKOCTH | YPOBEHB)". 10-11
CKPEIMBAIOIIIXCS JBYMsI apaJJIENbHBIMU IPSIMBIMY; | KJIACCHI", AO
HPAMBIX TeopeMy O Tpé€X mnapauienbHbix | M3marenscTBo
15.| MapannensHoe IPSIMBIX. "IIpocsemenue"”,
MPOEKTUPOBAHUE Jloka3pIBaThH MpU3HAK | 2. DNEeKTPOHHBIN
CKPEIIHMBAIOIINXCS MPSIMBIX, | 00pa3oBaTEeNbHBIHI

73




TEOpEMY O
PSIMBIX.
Joka3biBaTh TEOPEMY 0
paBEHCTBE YIJIOB c
COHAIPABJICHHBIMU CTOPOHAMH.
OO0bsICHATB, 4YTO  Ha3bIBAETCs
napayieIbHBIM W IEHTPATbHBIM
MIPOCKTUPOBAHUEM u KaK
BBITIOJIHSIETCS.  MPOCKTUPOBAHHUE
¢Guryp Ha mIOCKOCTb.
Jloka3pIBaTh CBOICTBa
[apauIeIbHOTO MPOEKTUPOBAHUSI.
H3o6paxkars B napauieabHOU
MPOCKITUN pasHble
reOMEeTpUYECKHUEe (PUTYPBHI.
Pematnb CTEpEOMETPUYECKHE
3aa4yd  Ha JI0OKa3aTeiabCTBO U
WCCIIEIOBAaHUE,  CBSA3aHHBIE  C
pacmoJioKeHueM MpsIMBIX B
MIPOCTPAHCTBE.

IIpoBoauTh JOKa3aTeJILHbBIE
paccyXJeHUs  TpU  pelIeHUU
F€OMETPUYECKUX 3ajad,
CBSI3aHHBIX co B3aMMHBIM
PpacIoIoKeHneM NpsAMBIX B
IIPOCTPAHCTBE.

CpaBHUBATbh, AHAJIM3UPOBATH U
OLCHUBATHL  YTBEPXKACHHSI  C
LEIbI0  BBIABICHHUS  JIOTHYECKHU
KOPPEKTHBIX ¥  HEKOPPEKTHBIX
paccyxJICHHIA.

MoaenupoBaTh peanbHbIe
CUTYaLIHH, CBSI3aHHbIE co
B3aUMHBIM pacnoyIoKEeHuEM
OpsIMBIX B IIPOCTPAHCTBE, Ha
SI3bIKE TEOMETPHUH.
HccaenoBarhb
MOJENIN C  UCHOJIb30BaHUEM
FEOMETPUYECKUX  IOHATUH U
TeopeM,  ammapara  anreopsl,
U(POBBIX PECYPCOB.

IHonyyars nmpeacraBjieHHe O
LHEHTPAJIbHOM IPOEKTUPOBAHUU U
00 wuctopuu paboT TO TEOpUU
NEePCIEKTHUBBI

CKPEIIUBAIOIINXCS

IIOCTPOCHHELIC

pecypc "Jlomaminue
3amanus.  Cpennee
obiiee oOpa3oBaHue.
I'eomerpus"”, 10-11
KJacc, AO
NznarenscTBO
"IIpocBemienue",

3. Tpenaxep
"Ob6nako  3HaHW".
MaremaTuka 11
Kjacc, 000
"duzukonJlad",

4. Tpenaxep
"Ob6nmako  3HaHW".
MaremMaTuka. 10
KJacc, 000
"®duzukonJlad".

IHapaniaejJbHOCTD
NPAMBIX "
IVI0CKOCTel B
NPOCTPAHCTBE

16.

B3aumnoe
pacCIIOJIOKEHUE

KnaccupuumpoBare  B3auMHOE
pacmoJioKeHue npsMOi u
IUIOCKOCTH B IIPOCTPAHCTBE,
IPUBOIS COOTBETCTBYIOLIUE
IIPUMEPBI U3 PEAIbHOM JKHU3HH.

®opmyIMpoOBaTh  ONPEICICHUE

ONEKTPOHHBIN
00pa3oBaTeNbHbIN
pecypc "d  cmam
EID. Cpennee
obmee oOpa3oBaHHUE.
Y4eOHbIil MOIYINIb 11O
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psIMOM u napajuieIbHbIX psIMOM U | pEUICHUI0  TPYIHBIX
IJIOCKOCTH B IUIOCKOCTH. 3aJlaHui o
MIPOCTPAHCTBE Joka3biBaTh MpU3HAK 0 | yueOHOMY TMpeaMETYy
17, IlpuzHak 0 2 NapaJuIeIbHOCTH IpsAIMOM u | "MaremaTtuka
MapaJuIeIbHOCTH IIJIOCKOCTH; cBoiicTBa | (yriayOneHHbIN
psIMOM u IapaJuIeIbHOCTH psAIMOM U | ypOBEHB)". 10-11
IUIOCKOCTH; INIOCKOCTH. KJ1acchl'", AO
CBOICTBA Pemartn crepeomerpuueckue | MznarenscTBo
MapajuIeIbHOCTH 3a/1a4u BBIYMCIICHUS u | "l[Ipocsemenue"”,
psAIMOM u JI0Ka3aTeNbCTBO,  CBSI3aHHBIE C | 2. ONEeKTPOHHBIN
IIJIOCKOCTH. NapajuleJIbHOCTBIO  MPSMBIX U | 00pa30BaTENbHbIN
18.| [TocTpoenue 1 MJIOCKOCTEH B IPOCTPAHCTRBE. pecypc "Jlomaminue
ceueHnu Pemars npakTuyeckue 3aaud Ha | 3aJaHUS. Cpennee
IIJIOCKOCTBIO MOCTPOEHHE CEUEHUI Ha YyepTekax | oduiee oOpa3oBaHHUE.
19.| Pemenue 3amgad Ha 2 TeTpa’ipa U napajienenunesaa. I'eomerpus"”, 10-11
BBIYUCIIEHUS " Pematsh CTEpPEOMETPUYECKHUE | Ki1acc, AO
JI0Ka3aTelIbCTBO, 3aJ1a4u, CBsI3BAHHBIC C I/ISI[aTeJ'II)CTBO
CBSI3aHHBIX c IIOCTPOCHUEM ceyenuil | "[Ipoceemenne”,
napauIeIbHOCTHIO IIJIOCKOCTBIO. 3. Tpenaxep
OPAMBIX " IIpoBoanTH noruuecku | "Ob6mako  3HaHWNA".
MIOCKOCTEMH B KOPPEKTHBIE JIoka3aTrenbHble | MaTemaTuka 11
OPOCTPAHCTBE paccykJieHHsi NpU  PENIEHUH | KIacc, 000
20.| Pemenmne 2 r€OMETPUYECKUX 3aja4 | "Ouszukontlad",
HPAKTHYECKHX CBSI3aHHBIX C MApAJIEIBHOCTHIO | 4. Tpenaxep
3a1a4n Ha ILUIOCKOCTEIA. "Obmako  3HaHUK".
HOCTPOEHUE CpaBHUBATHh W aHAJTU3HPOBAThL | MaTreMaruka. 10
CeYeHMIt Ha pealibHbIe CUTYalllH, CBSI3aHHbBIE C | KJIacc, 000
yepTeKax napayieIbHOCTRI0O  TpsiMoii U | "®usukonJlad".
TeTpadapa u IIJIOCKOCTH B IIPOCTPAHCTBC,
napajuiesienuIeaa MOae/JIMpoOBaTh PE€aJILHBIC
CUTYALIHH, CBSI3aHHbIE c
NapaJyIeIbHOCTBIO  NIPSIMOM U
IUIOCKOCTH B IPOCTPAaHCTBE, Ha
A3BIKE TEOMETPUU
[MepnenauKyJIsspH 25 AxTyanu3upoBaTh (GakTel U | DIEKTPOHHBIN
OCTb TMPSMBIX U METOIbI IUTAHUMETPHH, | 00pa30BaTeIbHbIN
IUIOCKOCTeH B peleBaHTHbIE TeMe, NpPOBOIUTH | pecypc "I cmam
NMPOCTPAHCTBE AQHAJIOTUU. EID. Cpennee
21.| IlepneHAUKYISIPHBI 2 D opMyJIHPOBATH obmiee oOpazoBaHUE.
e MpsIMbIE B omnpeaeJieHUus . VY4eOHbIi MOIYNb MO
MIPOCTPAHCTBE NEPHEHANKYIAPHBIX MPSAMBIX B | PEIICHUIO TPYAHBIX
22| ITapannenbHbie 2 NIPOCTPAHCTBE; OIIpEeEIICHUE | 3aJlaHUI o
MpsIMBIE, OpsIMOM, TEPHEHAUKYISIPHONH K | yUeOHOMY MpeaAMETy
NEPIEHIUKYIIAPHBI IJIOCKOCTH. "MaremaTnka
€ K IJIOCKOCTH Jloka3pIBaTh! IeMmMy 0 | (yrimyOneHHBIH
23.| Ipusnax 2 NEePHEHANKYIIPHOCTH JBYX | YpOBEHB)". 10-11
HEPIEHTUKYIAPHO napajielIbHBIX MPSIMBIX K TPETbEH | KIacchl', AO
CTH  TpaMOl W NpsIMOI; TEOpEMBI O CBSI3M Mexk1y | M3narenbcTBO
IJIOCKOCTH napajieIbHOCThI0 TpsiMbIX M ux | "lIpocBemenue",
24.| Teopema 0 2 NEePHEHANKYISIPHOCTHIO K| 2. DNEeKTPOHHBIN
IpAMOIA, IUIOCKOCTH. 00pa3oBaTeNbHbIN
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MEePICHIUKYISPHO
M K IJIOCKOCTH

25.| Paccrosmue oT
TOYKHU hi(o)
IIOCKOCTH

26.| Paccrosmue oT
psIMOM 10
IIOCKOCTH

27, Pemenne
CTEPEOMETPUICCKHI
X 3aJ1a4, CBsI3aHHBIE
c
MIEPIICHIUKYIISIPHO
CTBIO ITPSIMOM M
IJIOCKOCTH.

28. Pemenne
TIPUKITATHBIX
3a7a4M, CBSI3aHHEIE
c HaXO0XJICHUEM
TeOMETPHYCCKUX
BEJINYNH

29. Pemenne
CTEPEOMETPUICCKHU

X 3aaa4, CBA3aHHBIC
C IIPUMCHCHUEM

TEOPEMBI

0 Tpéx

MePIeHIUKYIIApax,

HaXO0XXIACHHEM
pacCTOSIHUM,
MTOCTPOCHUEM
MPOEKITUH.

Jdoka3biBaTh: Teopemy,
BBIPAKAIOLIYIO IIpU3HAK
NEPHEHANKYJIAPHOCTH IIPSMOU U
IUIOCKOCTH; TEOpeMy 0
CyHICCTBOBAaHUH u
€UHCTBEHHOCTHU IpsIMOH,

IIPOXOJAIIEH Yepe3 TaHHYI0 TOUKY
U IEPIECHIUKYISIPHOW K JAHHOHU
IUIOCKOCTH.

HN3o00paxars B3aUMHO
HNEPIEHIUKYISAPHBIE MPAMYIO H
IJIOCKOCT.

DopmMyJHpPOBATH CBOWCTBO
NEePIEeHIUKYIsApa MO OTHOILIEHHUIO
K IIJIOCKOCTH.

[oayuyaTrs npeacraBjieHne o
3HAUEHUU TMEpPHEeHAUKYIsApa Ul
Opyrux obnacteil Hayku (pusuka,
JHEpreTHKa, Ja3epHble
TEXHOJIOTUH), B PEAIbHON KU3HU

(TexHuka, OKpyXKaromas
00CTaHOBKA).

Joka3piBaTh YTBEPKJICHUS,
CBSI3aHHBIE C MPOEKIUEH MPIMOil
Ha MJIOCKOCTb,

HENEePIEeHIUKYIIPHYI0O K  3TOH
MPSMOM.

Joka3biBaTh TEOpPEMY O TpEX

NEPIeHIUKYIsApaX U TEOpemy
oOpaTHyl0 TeopeMe O  TpEx
NEePIEeHIUKYIIApax.

IMoayuyaTs npeacraBjieHne o0
OpPTOTOHAJILHOM MPOEKTHUPOBAHUH.

Joka3biBaTh TeopeMy 0
MPOEKIMU TOYKU Ha TIPSIMYIO.

Pematp  cTepeoMeTpuyeckue
3a/1a4u, CBSI3aHHBIE c
NEPIECHIUKYISIPHOCTHIO MPSAMOIl U
IUIOCKOCTH.

Pematy mnpukianHeie 3aaud,
CBA3aHHBIE C  HAaXOXKJICHUEM
F€OMETPUYECKUX BEJIUYHUH.

Pemate  crepeomeTrpuueckue
3a/1a4u, CBSI3aHHbIE c
NPUMEHEHUEM TEOPEMBI O TPEX
NEePHEHANKYIIAPAX, HAXOXKIACHUEM

paccTOsHUH, IIOCTPOEHUEM
IIPOCKLUN.

CpaBHuBaThH U
aHAJIM3MPOBATh YTBEPKICHUS C
LENbI0  BBIABIEHUS  JIOTUYECKH
KOPPEKTHBIX M  HEKOPPEKTHBIX

pecypc "Jlomaminue
3amanus.  Cpennee
obiiee oOpa3oBaHue.
I'eomerpus"”, 10-11
KJacc, AO
NznarenscTBO
"IIpocsemienue",

3. Tpenaxep
"Ob6nako  3HaHW".
MaremaTuka 11
Kjacc, 000
"duzukonJlad",

4. Tpenaxep
"Ob6nmako  3HaHW".
MaremMaTuka. 10
KJacc, 000
"®duzukonJlad".
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pacCyxJICHHI.

AHATU3MPOBATH U
MO/1eJIHPOBATH Ha SI3BIKE
TE€OMETPUU PEAIBHBIE CUTYaLUU,
CBA3aHHBIC C
NEPIEHANKYIAPHOCTBIO IIPSIMOU U
IUIOCKOCTH; HCCiIe10BaTh
IOCTPOEHHBIE MOJETH, B TOM
9yuciae W C  HCIOJIb30BAaHHEM
annapara ajreopsl

30.| KonTpoabHas
pabora
Yrabl " 16 AKTyaJau3upoBatb (QaxkThl U | DIEKTPOHHBIN
PACCTOSTHUA METO/1bI IUTAHUMETPHH, | 00pa30BaTeIbHbIN
VYron MEXIY 2 peneBaHTHBIE TeMe, NpoOBOAMUTH | pecypc "I caam
psIMOi u AQHAJIOTHH. EID. Cpennee
TIJIOCKOCTBIO dopMyJIMpoOBaTH  OTMpeneeHue | oomee oOpa3oBaHuE.
32.| JIByrpaHHbIif yro, 3 JBYTPAHHOTO yTJIa. VY4eOHbIli MOAYIH 110
JUHEWHBIH  yroJI Jloxa3bpIBaTh CBOMCTBO PaBEHCTBA | PEIIEHUIO  TPYIHBIX
JIBYTPAHHOTO yTJIa BCEX JIMHENHBIX YIJI0B | 3aJaHUI 1o
33.| [Tpusnak 2 JIBYTPaHHOTO yTJIa. y4eOHOMY TIpeaMeTy
MEPIEHANKYIIIPHO Kaaccupuunposarts "Maremarnka
cTH IBYX JBYIpaHHbIE YIJIbl B 3aBUCUMOCTH | (yrJ1yOJEeHHBIH
[IJIOCKOCTER OT UIX TPATyCHOU MEpHI. YpOBEHB)". 10-11
34, Teopema 0 Tpex 2 @®opMyJMpPOBATh  ONPEACIICHUE | KIacChl'", AO
TIepIICHNKYISAPaX B3aUMHO NeprneHANKYIsApHbIX | M3naTenscTBo
35.| CroiicTBa 1 IJIOCKOCTEH. "[IpocBenienue",
auaroHajiei Joka3bIiBaTh TeopeMy o] 2. DJIEKTPOHHBIN
IIPSIMOYTOJIBHOTO IpU3HAKEe MEepPHEeHIUKYISIPHOCTH | 00pa30BaTesIbHbIN
napasuIesenunesa JIBYX TIJIOCKOCTEH. pecypc "JlomarmiHue
36. Pemenune  3anau, ®opmyaupoBath cieactsue (u3 | 3aganusa.  Cpennee
CBS3aHHEIX c IpU3HAKA) o | o0mee oOpazoBaHue.
IIePIICHINKYISIPHO NEePIEeHIUKYIAPHOCTH IockocTH, | ['eomerpus"”, 10-11
CTBIO IUIOCKOCTEl KOTOpas NEPIICHIUKYJIIpHA | KJacc, AO
37.| KontpoubHas IPSIMOH, 1o koTopon | M3narenscTBo
paGora mo Teme: nepecekaroTcss  JB€  IIOocKocTH, | "IIpocBemnienue"”,
MepnenanKyIspH 9TH IJIOCKOCTSIM. 3. Tpenaxep
0CTb TNPAMBIX H Joxa3biBaTh yTBepkaeHUs o ero | "OOmako  3HaHUM".
LJIOCKOCTEI CBOMCTBAX; TEOpeMy M cieacTtsue | Maremaruka 11
u3 Heé 0 JHaroHaJIsIx | Kiacc, 000
IIPSIMOYT'OJIBHOTO "®usukonJlad",
napasuleIenunesa. 4. Tpenaxep
Pematp crepeoMeTpuueckue | "O6mako  3HaHMA".
3a/1a4H, CBSI3aHHBIE ¢ | Maremaruka. 10
NEPIEHIUKYIIPHOCTh NPSAMBIX M | KJacc, 000
IIJIOCKOCTEM, ucnons3ys | "duzukonJlad".
IUIaHUMETpUUecKue  (akTtel U
METO/IBI.
IIpoBoauTs JIOTUYECKH
KOPPEKTHBIE JI0Ka3aTeNbHbIE
pacCyXJE€HHsl  IIpU  PEUICHUH
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TCOMECTPUUCCKUX 3aaad,

CBsI3aHHBIX C
HMEPHEHIUKYIISIPHOCTBIO
MJIOCKOCTEH.

AHAJIU3UPOBATH "
MO/1eJIMPOBAaTh Ha SI3BIKE
TE€OMETPUUA PEAIBHBIE CUTYaLUU,
CBSI3aAHHBIC C

HepHGHI[I/IKy.HﬂpHO CTBIO Hp?[MI)IX nu
IUIOCKOCTEH.

HccaenoBarb IIOCTPOEHHBIE
MOJENIH, B TOM 4YHCI€ U C
HCIIO0JIh30BaHUEM ammapara
anreopsl.

Pemars npuxnagHeie  3agauw,

CBsA3aHHBIC (¢ HaXO0XJCHUEM
TCOMETPUUCCKUX BCIIMYHNH

MHOrorpaHHHMKH

Tlongatue
MHOTOT'paHHUKA

39.

[Ipusma

40.

[Inpamua.
[IpaBunbHast
nupaMua

41.

VYceuennas
nupamMua

42.

TlousTue
MPaBUIILHOTO
MHOTOTpaHHUKA

43.

OneMeHTHI
CUMMETPHUHU
MPaBUITbHBIX
MHOTOTPaHHUKOB

PabdoraTh ¢ yueOHUKOM: 3a/1aBaTh

BOIIPOCHI,  JIeJlaTh  3aME4yaHus,
KOMMEHTapHH.

AHaJIM3UPOBATH pelieHue
3a/1a4H.

PucoBartnb BBIMTYKJIbIE
MHOTOTPaHHUKU C  33JaHHBIMU
CBOMCTBaMU; BOCCTaHABJIUBATh
oOmwmit BUJI BBIITYKJIOTO

MHOTOTPaHHUKAa TIO JIBYM €Tr0
MIPOCKITHSIM.
Jloxa3bpIBaTh CBOMCTBA BBIITYKJIOTO

MHOTOTpaHHHKA.
PucoBartnb BBIITYKJIbIC
MHOTOTpaHHUKHU c paszHoii
SUIEpOBOM XapaKTEePUCTUKOM;
HCCIe10BaTh BO3MO>XHOCTHU
MOJIydeHUs  pe3yibTara  IpH
BapbUPOBAHUU JTAHHBIX.

Jloka3pIBaTh CBOIiCcTBa
IPaBWIBHBIX ~ MHOTOTPAaHHUKOB.
I[InanupoBaTh MOCTPOCHUE
MPAaBWJIBHBIX MHOTOTPaHHUKOB Ha
MOBEPXHOCTAX IPYrUx

IMPpaBUJIbHBIX MHOTOI'PaHHUKOB

DJIEKTPOHHBIN
00pazoBaTeIbHBIN
pecypc "d  cmam
EI'D. Cpennee
obmee oOpa3zoBaHuUE.
VY4eOHbIlE MOy 110
PEIICHUI0  TPYIHBIX
3aJaHui o
y4eOHOMY TIpEeIMETY
"MaremaTrKa
(yrmyOneHHBIH
YpOBEHB)". 10-11
Kiaccel'”, AO
UznatenscTBO
"[IpocBenienue",

2. DJIEeKTPOHHBII
00pa3zoBaTeIIbHBIN
pecypc "Jlomaminue
3amanus.  CpenHee
obmee oOpa3oBaHuE.
I'eomerpus", 10-11
KJacc, AO
N3narenbcTBO
"[IpocBenienue",

3. Tpenaxep
"ObOnako  3HaHM".
MaremaTuka 11
KJacc, 000
"®duzukonJlad",

4. Tpenaxep
"ObOnako  3HaHM".
MaremMarTuka. 10
KJacc, 000
"®duzuxonJlad".
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BekTopsbi B 13 AxTyanu3upoBaTh (akThl H | DIEKTPOHHBIN
NPOCTPAHCTBE METO/1bI IUTAHUMETPHH, | 00pa30BaTEIbHbIN
44.| Bekrop Ha 1 peleBaHTHBIE TeMe, HpOBOAMUTH | pecypc " caam

IUIOCKOCTA U B AQHAJIOTHH. EID. Cpennee
IIPOCTPAHCTBE. OnepupoBatsh NOHATUAMMU: | 0011ee 0Opa3oBaHUE.
CnosxeHue u 1 BEKTOp Ha TIUIOCKOCTU U B | YUYeOHBIH MOJIYJb IO
BBIUHUTAHHE IPOCTPAHCTBE; KOMILJIAaHAPHBIE | PELICHUIO  TPYAHbBIX
BEKTOPOB. BEKTOpHl. IIpuBoauTE mnpHUMeEpH! | 3a1aHAN 1o
YMHO)€EHnE (¢U3UIeCKNX BEKTOPHBIX BEJIMYMH. | Y4eOHOMY MpEeaMeTy
BEKTOPA Ha YHCIIO OcBanBartbnpaBuiia BbIIOJIHEHUs | "MaTteMaTtuka
46.] KoMruianapHsie 1 JNEUCTBUM CIIOKEHUS M BbIUUTaHUS | (YyriIyOJIeHHBIH
BEKTOpEL. IIpaBmiio BEKTOPOB, YMHOKEHHUSI BEKTOpA Ha | ypOBEHB)". 10-11
rapajuieJienumesa 4UCIIO. Knaccel'”, AO
47| PaznoxeHue 1 Jloka3pIBaTh npusHak | M3parenscTBo
BEKTOpa MO TpPEM KOMILUTaHAPHOCTH TpEX BeKTOpoB. | "lIpocBemenue",
HEKOMILTAHAPHBIM Jloka3pIBaThH TEOpEMY ol 2. DNEeKTPOHHBIN
BEKTOpaM pa3noKeHuu J000ro BEeKTOpa Mo | 00pa3oBaTeIbHBIN
48.| TIpaMOyTOTbHAS 1 TpEM JaHHBIM HEKOMIUIAaHApHBIM | pecypc "Jlomaiinue
CHCTEMA BEKTOPaM. 3aaHus. Cpenuee
KOOPIMHAT B I[IpumeHsThH npaBuia | obmee oOpa3oBaHuE.
MPOCTPAHCTBE. BBITIOJTHEHHS JIeHcTBUi cnokenus | ['eomerpus”, 10-11
KoopauHathl H BBIYUTAHUS BEKTOPOB, | KJIacc, AO
BEKTOPA YMHOXXEHHUsI BeKTopa Ha uucio | MzparenscTBo
49| Tpocreiimme 2 IIPU PELICHUH 3a/1a4. "[IpocBemenne"”,
3a1aun B Haxoauth xoopauHATHI BEKTOpa B | 3. Tpenaxep
KOOD/IMHATAX. JaHHOM Oasuce U CTpouTh BekTop | "ObOnmako  3HaHUM".
50 Vron MEXKILY 1 10 €r0 KOOpIMUHATaM. Maremarnka 11
BEKTOPaMH BcnioMmuuTh OIpezieIeHnE | Kiace, 000
51.| Cransproe 1 CKaJIIPHOTO yYMHOXeHuUss u ero | "dusukonJlad",
IIPOM3BEICHUE CBOMCTBA. BpIunCIIATE ¢ mOMOIIBIO | 4. Tpenaxep
BEKTOPOB CKaJIIPHOTO YMHOXeHUs IuHbI | "O0mako  3HaHWM'".
52 Boraucienue yriios 1 BEKTOPOB, VIJbl MEXAy HUMH, | MaTteMaruka. 10
MEKTY TIPSMBIMH 1 YCTaHaBJIMBATh imacc, 000
I0CKOCTAMU MEePIECHANKYJISIPHOCTh BEKTOPOB. ®duzukonJlad".
53.| KoopaunatHo- 2 AHAIH3APOBATH 1
BEKTOHBIH  METOJI MO/IeJHPOBATH Ha S3bIKE
npu pereHuH I€OMETPUU pealibHble CUTYallUH,
TeOMETPUHECKUX CBsI3aHHBIE €  (DPUBHYECKUMHU
a9 BEKTOPHBIMU BEJINYMHAMMU.
Hcnoab3oBaTe 1pu  pelieHUH
3a/1a4, CBA3aHHBIX C BEKTOPAMHU B
IPOCTPAHCTBE,
IUIaHUMeTpUYecKkue  (GakTel U
METOJIbI
54.| KonTpoabHas 1
pabdora
JBHKeHns 5 CBoOoano ONepUPOBATH | DIIEKTPOHHBIN
55.| OToOpaxenue 1 TOHATHSIMU: oToOpakeHHe | 00pa3oBaTeIbHbIH
IIpOCTpaHCTBa  Ha OpoCTpaHCTBa Ha cels, ABWXkeHue | pecypc " caam
ce0si,  JIBIDKEHHUE IIPOCTPAHCTBA; neHTpanpHas, | EI'D. Cpennee
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MIPOCTPAHCTBA; oceBas M 3epKalibHasi CHMMETpHH, | 001Iee oOpa3oBaHue.
56.| ueHTpanbHasi, 2 napasuleIbHbIN NepeHoc; | YueOHbI MOIYNb 1O
oceBast u paBeHCTBO | noj100ue uryp. PEIICHUI0  TPYAHBIX
3epKajbHas Jdoka3biBaTh  YTBEPXKICHUS O | 3aJaHUU o
CUMMETPUH, TOM, 4TO LIEHTpaJibHas, OceBas U | yueOHOMY HpPEIMETY
57.| IapannenbHblit 2 3epKajbHas cummeTpu, | "MaTtemaTuka
MepeHoc; HapauIeNIbHBIN MEPEHOC ABISIOTCS | (YriyOueHHBIH
PaBEHCTBO " JBUKCHUSIMHU. BbInoJHATH | ypoBeHb)". 10-11
nogooue Quryp. npeoOpa3oBaHUs MOTO0HS. KJIacChI", AO
OnepupoBarb NnoHATUAMM: | M31atenbcTBO
npsiMasi ¥ chepa Diinepa. "IIpocemienue",
Pematp reomerpuueckue 3amauu | 2. ONEeKTPOHHBIN
C UCIOJIB30BAaHUEM JBUKECHUM. 00pa3oBaTeNbHbII
HUcnoan3oBath mnpu pemieHuu | pecype "Jlomaiinue
3a/a4 JIBW)KEHUSl MpOCTpaHcTBa U | 3amaHusi.  Cpensee
WX CBOICTBA. obmiee oOpa3oBaHue.
CpaBHuBaTh u aHaausupoBarhb | ['eomerpus"”, 10-11
YTBEPIKJICHHUS C LI€JIbIO BBISIBICHUS | KJIACC, AO
JIOTUYECKH KOPPEKTHBIX u | U3natensctBO
HEKOPPEKTHBIX PACCYKICHUH. "[IpocBenienne",
HccaenoBarb MIOCTPOEHHBIE | 3. Tpenaxep
MOJIEJH. "Obnako  3HaHMH".
Hcnoab3oBarh uudposbie | MaTemarnka 11
pecypcbl KJIacc, 000
"duzukonJlad",
4. Tpenaxep
"Ob6nako  3HaHMHA".
Maremaruka. 10
KJacc, 000
"®uzukonlab".
11 knacc (102 yacoB)

AHaTuTHYeCKAasI 15 AxTyanu3upoBaTh (GakTel U | DIEKTPOHHBIN
reoMeTpus METO/bI IUTAHUMETPHH, | 00pa3oBaTeIbHbIN
58.| CBs13p BekTOpa U 2 peleBaHTHBIE TeMe, IpOBOAUTH | pecypc " cmam

KOOpJIMHAT aHaJIOTHH. EI'D. Cpennee
59.| IIpocreiime 2 CBoauTh JIEHCTBUSL ¢ BEKTOpamu | obiiee oOpa3oBaHHE.
3a1a4u B K QHAJIOTUYHBIM JIEHCTBUSAM C HMX | YUeOHBI MOIYNb 1O
KOOpIMHATaxX  Ha KOOPJMHATAMH. PEIICHUI0  TPYAHBIX
TJIOCKOCTH BcenoMuuTh ompeJeNieHne | 3alaHui o
60.| ITpocTeiimue 2 CKaJSIPHOTO YMHOXKEHHUS M €ro | yueOHOMY MpeaMETy
3a/1a4u B cBolicTBa. BriuncnsaTe ¢ momouipto | "MaTtemaTuka
KOOPAUHATAX B CKaJSIPHOTO YMHOKEHHUS JUTHHBI | (YyrITyOleHHBIH
IPOCTPAHCTBE BEKTOPOB, VIWIBI MEXJIy HUMH, | ypOBEHB)". 10-11
61.| YpaBHenue 2 YCTaHAaBJIMBATh KJ1acchl", AO
IJIOCKOCTH U NEePHEHANKYIAPHOCTh BEKTOPOB. N3narenscTBO
62.| dopmya 2 BeiBoguth ypaBHeHue miockoctu | "lIpocBemenue",
paccTosHMUs oT u GopMmyny paccTOsiHUS OT TOYKH | 2. DNEKTPOHHBIH
TOYKH 10 JI0 TIOCKOCTH. 00pa3oBaTeNbHBIN
MIOCKOCTH Pematnb 3a/1a4u, coueras | pecypc "[lomamiHue
63.| Pemenue 4 KOOPJAMHATHBIA M BEKTOpHBIN | 3aaanus.  CpenHee
FEOMETPHYCCKHIX METO/IBI. obmee oOpa3oBaHHUE.
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3a1a4 Ha IIpoBoauTh noruuecku | 'eomerpus”, 10-11
MIPUMECHCHHE KOPPEKTHBIE JA0Ka3aTeJdbHbIE | KJacc, AO
BEKTOPHO- paccy:xaenuss npu  peuieHuu | M3gartenbcTBo
KOOPAMHATHOTO FeOMETPUUECKHUX 3a/1a4 Ha | "[IpocBemienne",
METO/Ia. NPUMEHEHUE BEKTOpHO- | 3. Tpenaxep
KOOPJMHATHOT'O METO/1a. "Obmako  3HaHMH".
AHaJIM3UPOBATH u | Maremaruka 11
MO/1eJINPOBaTh Ha A3bIKE | KJIacc, 000
FeOMETPUM peajbHble curyaluy, | "duszukonJlad",
CBSI3aHHBIC BEKTOpaMHU u| 4. Tpenaxep
KOOpJMHATAMH. "Obmako  3HaHMH".
HccaenoBarn MOCTpOeHHbIE | MaremaTuka. 10
MOJENH, B TOM 4YHMCIE H C | KJacc, 000
HCIIOJIh30BaHUEM anmapata | "®usukontlad".
anreopsl.
Hcnosb30BaTh  KOMITBIOTEPHBIE
MIPOTPaMMBI.
3HaKOMUTBCSH c UCTOpUEN
pa3BUTHS MaTEMaTHKH
64.| KonTpoabHas 1
padora mo Teme:
AHaJMTHYECKAS
reoMeTpust
IToBTOpEHUE, 15 Crpours ceueHus. DIIeKTPOHHBII
00o0meHune ]| Pematp cTepeoMeTpudeckue | o0pa3oBaTeNbHBbIH
CHCTEMATHU3ALUSA 3a1a4u Ha JI0Ka3aTenbCeTBO | pecypc " cmam
3HAHUH MaTeMaTHYECKUX oTHomeHu#, | EI'D. Cpennee
65.| TpeyronbHuku, 4 HaXO0XJICHUE reoMEeTpUYECKuX | obuiee oOpazoBaHuUE.
YeThIPEXYrOJIbHUKH BEJIMYNH (nmuH, yIJIOB, | Y4eOHbII MOyb O
. [loBTOpenue wioniaaen, o0bEMOB). PEIICHUI0  TPYAHBIX
66. [lnanumeTpudecKku 2 Hcnoab3oBaTh MpU  PEIICHUU | 33JIaHUI o
e 3a/1a4n Ha CTEPEOMETPUUYECKUX 3a/a4 | yyeOHOMY MpeaAMETY
JI0Ka3aTeNbCTBO wiaHuMerpuueckue  Qgaxktel U | "MaremaTtuka
MaTeMaTH4YeCKHX METO/IbL. (yrmyOneHHbIN
OTHOIICHHIH, IIpoBoanTh JIOTUYECKH | YPOBEHB)". 10-11
HaXO0XICHUE KOPPEKTHBIE JIOKa3aTelIbHBIC | KIacChl', AO
TreOMETPHUECKUX paccyxaeHus  npu  pemieHud | M3marenbcTBo
BEJIMYUH (mmH, CTEPEOMETPUUECKHUX 3a/1ay. "[IpocBenienue",
VIJI0B, IUIOLIAJEH, CpaBHUBATHL U aHAJIM3MPOBATH | 2. DJIEKTPOHHBIN
00LEMOB) pealibHble CHUTYallUd U BBISBIATH | 00pa30BaTEIbHbIN
67.| Crepeomerpuuecku 4 BO3MOXXHOCTh €€ MoJenupoBaHus | pecypc "Jlomanraue
e 3ala4yn Ha Ha A3bIKEC TCOMETPUH. 3aJaHusl. CpCI[HCC
JTI0Ka3aTeNIbCTBO MopenupoBathb peanbHyI0 | 001Iee oOpa3oBaHHE.
MAaTEMATHYECKUX CUTYaIuIo Ha si3bike reometrpuu u | ['eomerpus"”, 10-11
OTHOILLIEHHUH, HCCJIEN0BATH MIOCTPOEHHBIE | KJlacc, AO
HAXO0K/ICHHE MoJend, B TOM uucie u c | U3parenbcTBO
reOMETPUIECKUX UCII0JIb30BAHUEM anmapara | "IIpoceenienue”,
BEJIUYUH (I[_]'H/IH, anre6pbl. 3. TpeHaxcep
YIJIOB, IUIOINAEH, Hcnoab3oBarh  kKoMmbloTepHbIe | "ObOmako  3HaHUN".
00BEMOB) IpOrpaMMBbI TP pelieHnH 3a1a4. | Maremaruka 11
68.| Monenuposanue 2 KJj1acc, 000
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Ir€OMETPUUECKUX "®uzuxonlad",
3a/1a4 4. Tpenaxep
69.| KomnbroTepHbie 3 "Obnako  3HaHUR".
IIpOrpaMMbl  TIpH Maremaruka. 10
pelIeHnH 3a1a4 KJ1acc, 000
"®uzukonJlad".
O0bém 17 CBoOoano ONepUPOBATH | DIIEKTPOHHBIN
MHOTIOIPpaHHHUKA NOHATUAMHU: 00bEM Tena, 00BEM | 00pa3oBaTENbHbIN
70.| O6BeM, OCHOBHBIC 2 MPSIMOYTOJILHOTO pecypc "A  cmam
CBOMcTBa 00BEMOB. napajienenunesaa. EI'D. Cpennee
71.| Teopema 00 2 D opMyJIHPOBATH OCHOBHBIE | 00IIIee 0Opa3oBaHUE.
00BéMe CBOMCTBa 0OBEMOB. Y4eOHblil MOIYNb MO
IIPSIMOYT'OJIBHOTO Joka3piBaTh TEOpeMy 00 00bEME | pELIEHUIO  TPYAHBIX
napajuiesienunenaa, IPSAMOYTOJIBHOTO 3aJlaHuM (0]
CIIEJICTBUS U3 HEE. napajuleJienunena, ClIeICTBUS W3 | yUeOHOMY IpeaMETy
72.| OObEMBI  IIPU3MBL, 4 He€. "MaremaTuka
OUPAMUJIBL. Paspesarsb MHOTOTPaHHUKH, | (YriayOneHHbIN
73. O6B8M HAKIOHHOIM 2 MepeKIaablBaTh YaCTH. YpOBEHB)". 10-11
HPH3MEI Pemartn CTEPEOMETPUUECKHUE | KIACChI'", AO
74 OGBEM yceuBHHOI 2 3a/1a4H, CBSI3aHHbIE ¢ | UznatenscTBO
MHUPAMUJIBI. BBIYHCIICHHEM o6béma | "lIpocBemenne",
75.| Pemenue 4 NIPSAMOYT'OJIBHOTO 2. DIIEKTPOHHBIN
CTepPeOMETPHYCCKH napasuiesienunes1a, Ipu3Mbl. 00pa3oBaTeNbHbII
X 3ajay, CpaBHUBaTHL W aHAJIU3UPOBaAThH | pecypc "JlomamHue
CBS3AHHBIX c YTBEPXKACHUS C LIENbI0 BhIABIEHUs | 3ananusi.  Cpexanee
BEIUHCIIEHHEM JIOTHYECKU KOPPEKTHBIX u | obmee oOpa3oBaHMUE.
06BEMA HEKOPPEKTHBIX PACCYKICHHM. I'eomerpus"”, 10-11
TIPSIMOYTOJIBHOTO AHaJIM3UPOBATH U | KJacc, AO
napauIelIeuIe/a, MO/1eJINPOBATh Ha s3bike | M3marenbcTBO
IIPH3MBI TEOMETPUM pealbHble cuTyauuy, | "lIpoceemenue”,
CBSI3aHHBIE c 00béMoM | 3. Tpenaxep
MPSMOYTOJIBHOTO "O6nako  3HaHUU".
napasuiesienuiena, npusMel, | Maremartuka 11
MUPaAMUIBI. KJacc, 000
HccaenoBathb noctpoeHnsie | "dusnkontlad",
MoAenH, B TOM uucie u c | 4. Tpenaxep
UCII0JIb30BAHUEM anmapata | "O0nako  3HaHUM'".
anreopsl. Maremartuka. 10
BeiBoauth OCHOBHYIO | KJIacc, 000
uHTerpanbHyro  Gopmyny s | "®dusukontlad".

BBIYHCIICHUS 00BEMOB Tell.
Joka3biBaTh TeopemMy 00 00bEMe
HAaKJIOHHOW TPU3MBI Ha TpUMEpe
TPEYroJbHOW TPH3MBI ¥ JUIA
TPOU3BOJIEHOMN TTPH3MBI.
Jloka3pIBaTh Teopemy: 00
00BéMe MUPaMU/IBL,
(GopMyaHpOBaTh  CIHENCTBHA U3
Hee: 00BEM yceuEHHOM
nupamMuzpl. BeiBomuTh (opmyy
TSI BBIYHMCIICHUS 00bEMOB

82




YCEUYEHHOM MUPaMU/JIbI

76.| KonTpoabHas 1
padora mo Teme:
O0bém
MHOTOTPAHHUKA
Tena Bpamenus. 24 CBoOoano ONepUPOBATH | DIIEKTPOHHBII
Chepa wu wap. MOHSTHUAMU: HUJIUHApPUYECKas | 00pa3oBaTeIbHBIN
KomOunanusa Teu NOBEpXHOCTh, uauHAp. U3yuars | pecypc "  cmam
BpallleHUsA " CIOCOObI nostyuenus | EI'O. Cpennee
MHOTOTPAHHHKOB WIMHJIPUYECKON  IMOBEPXHOCTH, | obOuiee oOpa3oBaHHUE.
77, Tlonsatue 2 LUIUHAPA. Y4eOHblil MOIYNb MO
HWIHH]IpA. HN300paxkars UMIMHAP U €r0 | PEIICHHUI0 TPYAHBIX
CeueHust HUIMHIpA CEUEHUS IJI0CKOCTBIO. 3aJlaHul o
78.| [Tnomane 2 CBoOoano ONepUPOBATH | YUeOHOMY MpPEIMETY
ITIOBEPXHOCTH NOHATHAMMU: KoHH4Yeckas | "Maremaruka
LHAJIMHIPA MOBEPXHOCTh, KOHYC, YCEUEHHBIN | (YriyOJeHHBIH
79.| TlonsiTe  KOHyca. 2 KOHYC. N3yuats CHoCco0BbI | ypOBEHB)". 10-11
Ceuenus KoHyca TIOJTYYEHHUS KOHHMYECKOH | Kiracchl'”, AO
80.| Tlnomane 2 TMMOBEPXHOCTH, KOHYCA. U3 nareabcTBO
OBEPXHOCTH HM3o0paxars koHnyc u  ero | "IIpocenienne",
KOHycCa ceyeHus ITIOCKOCTBIO, | 2. DNIEeKTPOHHBIN
81, Vceuennslit KOHyC 2 mpoxojsuieil  uyepe3  ochb, U | 00pazoBaTENbHbIN
82| Chepa wu map. 2 IJIOCKOCTBIO, NEPHEHAMKYISAPHON | pecypc "/lomamHue
CeueHus mapa. K OCH. 3amanus.  Cpennee
83.| Kacarensnas 2 BreiBOIUTH bopmybI Iis | obmee oOpa3oBaHUeE.
ILIOCKOCTH K cepe BBIYMCIICHUsT OO0KOBOM M monno# | 'eomerpua”, 10-11
84 Mnomas cdepsl 2 MTOBEPXHOCTEW TEJI BPAILICHHUS. KJI1acc, AO
85| KomGunammss  tex 3 Pemartn crepeomerpuueckue | M3narenscTBo
BpaleHHs - 3a7a4M, CBs3aHHble C Tenamu | "lIpocBenienue",
MHOTOTPAHHUKOB. BpalleHus, _HaXOXKJICHHEM 3. TpeHamuep
86.] MHOrOrpaHHHK, 4 wiomanad OokoBol u  monHoM | "OOmako  3HaHU'".
OINICAHHEL OKOIO MIOBEPXHOCTH, nocrtpoeHueM | MaremaTtuka 11
chepsr; chepa, CEUYCHMH. KJacc, 000
BIIMICAHHAS B HUcnoan3oBath mnpu penieHuu | "OuszukonJlad",
MHOTOIPAHHUK HITH 3a/1a4 TUIaHUMEeTpuueckue (hakThbl f'l TpeHaxcueP
B TEJIO BPANICHHS. U METO/IBL. Ob6nako  3HaHu#".
CpaBHuBaTh U aHAIM3MPOBATh | MaTeMaruka. 10
YTBEP)KJICHUS C LIENbIO BBISBICHUS | KJlacc, 000
JIOTUYECKU KOPPEKTHBIX u | "®usukonJlad".
HEKOPPEKTHBIX PACCYKICHHIA.
AHaJIM3UPOBATH u
MOJCJINPOBATh Ha A3BIKE

TCOMECTpUHN PCAJIbHBIC CHUTYyaAllUH,
CBA3aHHBIC C KOHYCOM u

LWINHAPOM.
HccaenoBath MOCTPOCHHBIE
MoOJend, B TOM 4YHCIE U C
UCTIO0JIb30BaHUEM amrmapara
anreOpbl

AKTyanu3upoBaTh (GaxkThl H
METOIbI IUIAHUMETPHH,
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pelieBaHTHBIE TeMe, HNPOBOIUTH
aHAJIOTHU.

CBoOoano OIepupoBaTH
NOHATHAMU: cepa U map, HEeHTp,
panuyc, muamerp chepsl u mapa.

HccaenoBathb B3aHMHOE
pacmoJsyioKeHue cdepsr u
IUIOCKOCTH.

®opMyJIHPOBATH  ONpEICICHHE
KacaTeJIbHOU TIOCKOCTH K cepe.

Jloka3bIiBaTh TEOPEMBI o
CBONCTBE 51 NIpU3HAKE
KacaTeJIbHOM INTIOCKOCTH.

BoiBoauth bopmyy JIISE

BBIYUCIICHUS  TUTOIaan  cepbl
yepe3 paanyc cepsl.

Pemathb CTEPEOMETPUICCKHE
3aJla4M, CBS3aHHBIE cO cepoil n
mapoM, HaXOXKJICHHEM IUIOIIAIN
chepsl 1 €€ yacTeil, MOCTPOCHUEM
cedeHuit cdepsl U mapa.
AHaJIM3UPOBATH )51
MOJIeJIMPOBATH Ha SI3BIKE
TEOMETPUHN pealbHbIE CUTYallUH,
CBSI3aHHBIE C IIApOM U CPEPOH.
Pemars mipocThie 3amauM, B
KOTOPBIX burypupyor
KOMOMHAIlMK Tel BpaLEHUS U
MHOTOTPaHHHUKOB.
Hcnonb3oBarh 1pU  peHICHUH
3a/a4, CBSI3aHHBIX cO cdepoil u

1apom, TUTAHUMETPHYCCKUE
(baKThl 1 METOJIBI.
Pemartn CTEPEOMETPUYCCKHE

3aga4d, CBs3aHHBIC C TEJlaMH
Bpall€Hus, IOCTPOCHUCM CeuyeHH I
TCJI BpallCHHA, C KOM6I/IHaI_[I/ISIMI/I

Tel BpALCHUS U
MHOT'OI'PaHHHKOB.

IIpoBoauTs JIOTMYECKH
KOPPEKTHbIE JI0Ka3aTesbHble
pacCy)KJeHus  IpU  pELICHUHU
FE€OMETPUYECKHUX 3ajad,
CBSI3aHHBIX c
NEPIEHIUKYIIPHOCTBIO
IIJIOCKOCTEM.

AHaJIM3UPOBATH u
MOJeJINPOBATh Ha SI3BIKE

TCOMECTpUN PCAJIbHBIC CHUTYyAllUH,
CBA3aHHBIC C MHOTOTpAHHUKAMMU.

HccnenoBarhb MMOCTPOCHHBIC
MOJACIM, B TOM YHCIC HU C
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HCII0JIb30BaHUEM amnmapara
anreOpsl.
87.| KonTpoabHas
padora mo Teme:
Tena ppamenust
nomanu CBoOoano ONepUPOBATH | DIIEKTPOHHBII
NMOBEPXHOCTH U MOHATHUAMU: 00BEM Tena, | 00pa3oBaTeNbHBIN
00bEéMBI KPYIJIBIX TJI0IA]h TIOBEPXHOCTH. pecypc "A  cmam
Teqa D opMyJIHPOBATH ocHoBHeie | EI'D. Cpennee
88. [lonsatne oOBeMa. CBOMCTBa 0OBHEMOB. obmiee oOpa3oBaHue.
OcHoBHbIE JokaspiBaTh  TeopeMbl: 00 | YueOHbII MOIyab 1O
CBOMCTBa 00BEMOB 00béMe nuaMHApa; 00 0O0BEME | PEelIeHUI0  TPYIHBIX
TEJl. KOHyca. BeiBoAMTH QopMysbl 11 | 3alaHUN 1o
89.| O0BémM mmIMHIpA. BBIUUCIIEHUSI 00bEMa YCEYEHHOTO | y4eOHOMY TpenMeTy
O6bEM KOoHyca KOHYCa. "Maremartuka
90 O6béM 1mapa w HccaenoBaTh MOCTpOEHHBIE | (YrTyOJIeHHBIN
chepsr. MOJIeT, B TOM 4YHCJI€ U C | YPOBEHB)". 10-11
91.| [Togo0OHBIE Tela B HCIIOJIb30BAaHUEM arrmapara | Kjiaccel", AO
IIPOCTPAHCTBE. anreopsl. H3narenscTBO
COOTHOIIICHUS 3Hatp Bo3MoOxHOCTH pemieHus | "[Ipoceemenue",
MEXTy MUIOIASIMH 3a71a4 Ha MOCTPOEHUE UPKYIEM U | 2. DJIEKTPOHHBIN
TIOBEPXHOCTEH, JUHENUKOM, 0 KJTACCUYECKUX | 00pa3oBaTeIbHBIN
oOBEMaMH HEpa3pelIMMBbIX 3aa4ax. pecypc "JlomariHue
MOTOOHBIX TEJ. CB000aHO ONepUPOBATH | 3aJaHUS. Cpenuee
MOHSATHSIMHU: IIAPOBOM CETMEHT, | o0mee oOpa3oBaHUE.
IapoBOM CJIOM, mapoBou cektop, | ['eomerpus”, 10-11
OCHOBaHHE W BBICOTA CErMeHTa, | Kjacc, AO
OCHOBaHME M BbICOTa MIapoBoro | M3matenbcTBO
cl04. "[IpocBenienue",
BouiBoauth dbopmyIbl s | 3. Tpenaxep
HaxoXJeHuss 00bEMOB mapoBoro | "Ob6mako 3HaHun'".
CEerMEHTa, IIIApOBOro0  CEeKTopa, | Maremaruka 11
Iomaau chepsl. KJacc, 000
Joka3piBaTh TeoOpeMy 00 00béMe | "PuzukonJlad",
miapa. 4, Tpenaxep
Pemarnb ctepeomerpudeckue | "Obnako  3HaHMA".
3aauM, CBsi3aHHBIE C 00BEMOM | MaTemarTHka. 10
napa, I1apOBOTO CerMeHTa, | Kiacc, 000
IapoBOrO  CeKTOpa, Iuiomanpio | "dusukonJlad".
92.| KonrpoabHas cdepsl.

padora: OO0BEmMBI
Teqa

CpaBHMBaTh U aHAJM3HPOBATH
YTBEPKACHHUS C LIEIBIO BBISABICHUS

JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHHUM.

AHaJIM3UPOBATH u
MOJCJINPOBATh Ha A3BIKE

T€OMETPUHU peaibHbIe CUTYaIlUH,
CBsi3aHHBIE ¢ OOBEMOM 1mapa,
IIapOBOTO CETMEHTA, LIapOBOIO
CerMEHTA, TIOMIAAbI0 ChEPHI.

CBo0oano ONepupoBaTh
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NOHATHEM: T1O0J00HBIE Tena B
IIPOCTPAHCTBE.

Beruncasite 00BEMBI  TEN ¢
IIOMOILIBIO OIIPENEIEHHOTO
MHTETpaa.

Pematsb CTEpPEOMETPUYECKHE
3a/1auu, CBSI3aHHbIE c
COOTHOILIEHUSIMHU MEXY
IUIOIAJIMA  IIOBEPXHOCTEH U
00BEMaMu IOJJOOHBIX TElI.
IIpoBoauTh JIOTUYECKHU
KOPPEKTHbIE JA0Ka3aTelbHbIe
paccy:kaeHHsi IpU  pELICHUH
F€OMETPUYECKUX 3a/1ad,
CBSI3aHHBIX  C  BBIYUCIICHHEM
00BEMOB  T€d €  IOMOIIbIO
OIIPEAEIEHHOTO HMHTETpala,
HaX0XJICHUEM COOTHOUIEHHUS

MEXTy TUIOIIAsIMU TTOBEPXHOCTEH
1 00béMaMU NOJOOHBIX TE.
AHaJIM3UPOBATH )51
MO/1eJTUPOBATh Ha SI3BIKE
TEOMETPHUH peaJbHbIE CHUTYaIlUH,
CBsA3aHHBIE ¢ O00BEMaMH U
MTOBEPXHOCTAMH Tell, Ha
JIOKA3aTeJIbCTBO U HAa HAXOXKJICHUE
T€OMETPUYCCKUX BETNYNH

IToBTOpEHUE, 22
00001meHne "
cucTeMaTH3aIus
3HAHMH

93.| OcHoBHBIC 3
¢burypsr,  (dakThl,
TEOPEMBI Kypca
TUTAHUMETPUH.

94.| 3amaun 2
IUTAHUMETPUH U
METOTBI ux
peleHus

95.| OcHoBHBIC 5
¢burypsl,  GaxThI,
TEOPEMBI Kypca
CTepEOMETPUH.

96.| KomOunanusa Tten 3
BpaIlICHUS "
MHOTOTPaHHUKOB

97.| MHOTOTrpaHHUK, 4
OTIMCAHHBIN OKOJIO
cepsr; chepa,
BITMCAaHHAs B

MHOTOI'paHHUK WJIN

Pemartn
3aJ1a49u Ha
MaTeMaTUUEeCKHX
HaX0XJICHHUE reOMETPUUYECKUX
BEJINYHMH (nmuH, VTJIOB,
riomasaei, o0bEMOB).
HUcnoan3oBaTrh 1pu
CTEPEOMETPUUECKUX
MJIAHUMETPUYECKHIE
METOIbI.

IIpoBoautsh
KOpPPEKTHBIE JIoKa3aTeJIbHbIC
paccyXJieHus  NpU  pELICHUU
CTEPEOMETPUUECKHUX H
IJIAaHUMETPUYECKUX 3a]au.
CpaBHUBATD HMAHAJTU3HPOBATH
peanbHble CUTyalldd U BBISBIATH
BO3MOJKHOCTh €€ MOJIETUPOBAHUS
Ha SI3bIKE T€OMETPHHU.

CTEPEOMETPUUECKHE
JI0KA3aTeIIbCTBO
OTHOIIICHUH,

peleHUH
3aa4
bakTel  u

JIOTHUYCCKH

MopenupoBatb pealbHyI0
CUTYaIlMIO Ha SI3bIKE T€OMETPUU U
HCCJIe0BATH IIOCTPOEHHBIE
MOJENY, B TOM 4HCIE€E M C
HCII0JIb30BAHUEM anmapara

DJIEeKTPOHHBIN
00pa3oBaTeNbHbII
pecypc "d  cmam
EI'D. Cpennee
obmee oOpa3oBaHue.
Y4eOHbI MO/ 110
PEIICHUI0  TPYAHBIX
3aJaHui o
yueOHOMY MpEeIMETyY
"MaremaTtuka
(yrmyOneHHbIN
yYpOBEHB)". 10-11
KJ1acchl", AO
HN3narenscTBO
"IIpocBemienue",

2. ONEeKTPOHHBIN
00pa3oBaTeNbHbII
pecypc "JlomamiHue
3aJaHus. Cpennee
obmee oOpa3oBaHHE.
I'eomerpus”, 10-11
KJacc, AO
HN3narenbpcTBO
"IIpocBenienue",

86




B TEJIO BPAILICHMUSL. anreOpsl. 3. Tpenaxep
98.| MogenupoBanue Hcnoab3oBarh  koMmmbroTepHbIe | "ObOnako  3HaHUN".
pealbHYIO MIPOTrpaMMBbl IIPHU PELICHUM 3a/1a4. | Maremaruka 11
CUTYAIIHIO Ha Honyuars mnpejacTaBjieHHe O | Kjacc, 000
SI3BIKE reOMETPUH Kak O pa3BuBaromieiics | "duzukonJlad",
TF€OMETPHUH,UCIIOIb HaykKe, uccienymwouen | 4. Tpenaxep
30BaHUE armnmapara OKpYXaloluii Mup, cBsa3aHHOW c | "Ob6mako  3HaHMI".
anreOpbl B pealbHBIMU oObekTaMu, | Maremaruka. 10
F€OMETPUUECKHUX MOMOTAIOIIEH pEeNIuTh pealibHbIE | KJIace, 000
MOJIEISIX JKU3HEHHBIE cuTyauun o poiu | "duzukonlad".
CTEpEeOMETpUN B pa3BUTUU
COBPEMCHHBIX HWHXXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI
99.| UroroBas 1
KOHTPOJIbHAA
pabora

SITPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

5.1 HEJIMU U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbiii Kypc «BeposiTHOCTP M CTAaTUCTUKa» YrayOJIEHHOTO YPOBHS
ABJIAETCS TPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOro ydeOHOro Kypca
yrayOia€HHOTO  ypOBHSA Kypc npennasnauen s
dbopMupoBaHus y 00y4arONIMXCS CTATUCTUUYECKON KYyJIbTYyphl U TOHHUMAHHS POJIH

OCHOBHOM  IIKOJIBI.
TEOPUH BEPOSTHOCTEH KaK MAaTeMaTUYECKOr0 WHCTPYMEHTA [JIsl HW3Y4YCHHUS
CIIy4alHBIX COOBITHH, BEIMYMH U TIporieccoB. [Ipu n3yuyeHnn kypca odoramarorcs
OPEACTaBICHUS YYalllUXCi O METOAaX HCCIEJOBAaHUS HW3MEHYMBOIO MHUDA,
pa3BUBACTCS MOHMMAaHHE 3HAYMMOCTH U OOIIHOCTH MAaTeMaTUYECKUX METOJI0B
[IO3HAHUSI KaK HEOThEMJIEMOM YaCTU COBPEMEHHOIO €CTECTBEHHOHAYYHOI'O
MHPOBO33PEHU.

Coaep:xaHue Kypca HalpaBJICHO HA 3aKPEIUICHUE 3HAHUW, MOJYYEHHBIX MpPH
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBA3SX MEXKIY HUMH Ha BaXHbIX IPUMEpaxX, CHOKETbI
KOTOPBIX MOYEPIHYTHI M3 OKpyKarollero Mupa. B pe3ynbrare y 00ydarommxcs
JOJKHO C(HOPMHUPOBATHCA TPEJICTABICHHE O Hambolee YMOTPEOUTETbHBIX W
o0muX  MaTeMaTHYeCKHX  MOJEINSAX,  HCIOJAb3YyeMBIX  JIJIi  OIHMCAHMS
AHTPOMIOMETPUUYECKHUX U JIEMOTpahuecKiX BEIMYUH, TOTPEITHOCTEN B Pa3IUYHBIC
po/ia U3MEPEHUAX, NIUTEILHOCTH 0€30TKa3HOW pabdOThl TEXHUUECKUX YCTPOUCTB,
XapaKTEPUCTUK MACCOBBIX SIBICHHM M TPOILIECCOB B OOIIECTBE. YUEOHBIN Kypc
aBiageTcss Oa3oM I

OCBOCHHA  BCPOATHOCTHO-CTATUCTHUYCCKHUX  MCTOOOB,

HGO6XOI{I/IMBIX CrIcuaaInCTamM HC TOJbKO MHXKCHCPHBIX CHGHH&HBHOCTCﬁ, HO TaKXK¢C
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COIIMATBHBIX U TICUXOJOTHYECKUX, IOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIC
HAayKd B 3HAYUTENbHOW MEpE HCIOJIB3YIOT ammapar aHajau3a OOJbIINX JaHHBIX.
LleHTpasibHYI0O YacThb Kypca 3aHMMAaeT OOCYXJCHHE 3aKOHA OOJBIIMX YHUCET —
(dyH1aMEHTaJIbHOTO 3aKOHa  TPUPOAHI, MMEIOIIETO MaTEMaTHYECKYIO
dbopmanuzanuio.

B cooTBercTBUMM C YyKa3aHHBIMH IEJISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiITHOCT, W CTAaTUCTUKA» CpPEAHEH IIKOJBl Ha YINIYOJIEHHOM YpOBHE
BBIJICJICHBI OCHOBHBIE coJiepKaTeiabHble JuHUU: «CiyyallHble COOBITHS U
BEepOSTHOCTU» U «CilydaliHble BEJIMUUHBI U 3aKOH OOJIBIIINX YUCET.

[ToMUMO OCHOBHBIX JIMHHH B KypC BKJIFOUEHBI JIEMEHTBhI T€OpUU TpadoB U
TEOPUH MHOXKECTB, HEOOXOJMMBIC [JIi TOJHOIIEHHOTO OCBOCHHUSI MaTrepuasa
JTAHHOTO Y4eOHOTr0 Kypca U CMEKHBIX MAaTEMAaTUUECKUX YUYEOHBIX KYPCOB.

Conepxanue nuHuu «CiydallHble COOBITHSI U BEPOSITHOCTHY»  CIYXKHUT
OCHOBOM Jis1 (hOPMUPOBAHMS TIPEJCTABICHUN O pacrpeicieHUU BEPOSTHOCTEH
MEX1y 3HAUECHUSIMU CJIyYailHbIX BEJIMYMH. BaxKHYI0 4acTh B 3TOW COJIEpKATEIBHOM
JUHUU 3aHUMAET U3YUEHUE TEOMETPUIECKOr0 1 OMHOMHUAIBLHOTO pacipeieieHui 1
3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMHU — IOKA3aTEJIbHBIM U HOPMaJbHbIM
pacnpeneneHusIMU.

TeMbl, CBsSI3aHHbIE C HEOPEPBIBHBIMM CIIYYaWHBIMUA BEJIMYMHAMHU W
pacrnpeneseHusAMY, aKUCHTUPYIOT BHUMAaHWE IIKOJIBHUKOB Ha OIMCAHUU W
U3YUYCHHH CIy4YalHBIX SIBICHUN C TOMOIIBIO HEMpepbIBHBIX (yHKIMH. OCHOBHOE
BHUMAaHHE yAEJSETCS N0KA3aTeIbHOMY U HOPMAJIIBHOMY PacCIpeIeICHUSM.

B kypcenpenycmaTpuBaeTcs O3HAKOMUTEIBHOE H3YUYEHHUE CBA3U MEXKAY
CIIy4ailHBIMM BEJIMYMHAMU U OMHUCAHUE ATOM CBSI3U C MOMOIIBIO KO3 dUIIHEHTA
KOPPEJSIUU U €ro BEIOOPOYHOT0 aHAIora. JTH DJIEMEHTBI COICPIKAHUS PA3BUBAIOT
TeMy «/luarpamMmbl paccerMBaHMs», U3YYEHHYIO B OCHOBHOU IIIKOJIE, U BO MHOTOM
OTHPAIOTCS HA CBEICHHS U3 KypPCOB anreOpbl M T€OMETPHUH.

Emé oauH  2meMEHT  cOolIepKaHus, KOTOPBIM  Opejiaraertcsa  Ha
O3HAKOMHTEJIBHOM YpPOBHE — TIOCJIEAOBATEIBHOCTh CIIYYalHBIX HE3aBHCUMBIX
COOBITHI, HACTYMAIONINX B €UHUILY BpeMeHH. O3HAKOMIICHHE C pacipeieICHUEM
BEPOSITHOCTEH KOJMYECTBA TaKUX COOBITUH HOCHUT pPa3BUBAIOIIMNA XapakTep H
SBIIICTCS AKTyalIbHBIM JJIS OYIyIUX aOUTYypUEHTOB, MOCTYMAIONINX Ha y4eOHBIC
CIEIUANTBHOCTH, CBA3aHHBIE C OOINECTBEHHHIMH HAayKaMH, IICUXOJIOTHEH W
YIIPABIICHUEM.

5.2MECTO KYPCA B YYEBHOM IIJIAHE
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B VYuyebnoMm mnnaHe Ha wu3yyeHue yuyeOHOro kypca «BepodaTHOCTh U

CTaTHUCTHKa» Ha YIUIYOJIEHHOM YpPOBHE OTBOAMTCS | y4yeOHbI yac B HEJENIO B

TE€YEHHUE KaXJA0ro roja o0y4yeHusi, Bcero 68yueOHbIX 4acoB.

5.3MJIAHUPYEMBIE NPEAMETHBIE PE3YJIbTATBI
OCBOEHMSIIPUMEPHOM PABOYE MPOTPAMMBI KYPCA
(IT0 TOJAM OBYYEHUSI)

OcBoenue yueOHOro kypca «BeposiTHOCTP W cTaTHCTHKa»Ha YpOBHE

CpCaHCTO O6IHCI‘O 06pa3OBaHI/I$I JOJIZKHO o0ecneunBaTh JOCTUKCHHUC CIICAYIOIUX

MpECaAMCTHBIX O6p330BaTeJ'IBHBIX PE3YIIBTATOB:

O6pazoBaresbHble [InmaHnpyemsle pe3ynbTaTsl Paznen(pr)/
pe3ynbpTaTel, B  T.4.C YpoBeHb 0CBOEHUS yITyOICHHBIH riaBa(bl) W/UIH
Y4EeTOM paboueit TeMa(bl) y4eOHOTO
MIPOTPaMMbI BOCITUTAHUS npeaMera/Kypea
[IpenmeTHbIE 10 xnacc/ 1 rog o6yuenus

CB00OOIHO OomepUpoBaTh MOHATHSAMHU: Tpad,
IJIOCKUW Tpad, CBSA3HBIA Tpad, myTh B

rpade, 1emb, UK, JEPEBO, CTEICHb
BEPILUHBI, JIEPEBO CIIy4alHOTO
AKCTIEPUMEHTA

CBOOOZHO  OmepupoBaTh  MOHSTHUSMHU:
CITy4JaiHbIN AKCIIEPUMEHT (omBIT),
cllydaiftHOe COOBITHE, AIIEMEHTAPHOE
ciiyJaitHoe coObiTHEe  (dIEMEHTapHBIN
UCXOJl) CIIyYallHOTO OIbITA; HAXOJUTh
BEPOSTHOCTH COOBITHI B  OMNBITaX C
PaBHOBO3MOXXHBIMHU AIIEMEHTAPHBIMHU
COOBITHSIMU

Haxomute u ¢dopmynupoBars coObITHSA:
IIEpECEUCHHUE, oObeTMHeHNe JTAaHHBIX
coObITHE,
JAHHOMY;  MHCIIOJIb30BaTh
Olinepa, KOOPAWHATHYIO NPAMYIO Ul
peleHus 3aaad; MOJb30BaThes (opMysoi
CJI0KEHHSI BEPOSITHOCTEN [UIsl BEPOSATHOCTEU
JIBYX U TPEX CIIy4aifHbIX COOBITUI

C06]':>ITI/II71, IIPOTHUBOIIOJIOXHOC

AuarpaMMbl

OHepI/IpOBaTL TIOHATUSAMMU
BCPOATHOCTb, YMHOXCHUC BCPOHTHOCTCﬁ,
HC3aBUCHUMBIC CO6LITI/I$I, ACPEBO cnyqaﬁHoro

HaxoauThb BCPOATHOCTHU

yCIIOBHAsI

OKCIICPUMCHTA,

DJIEMEHTBl TEOPUH
rpadoB

Cnyyalinbie
OIIBITHI,

Cly4yaiiHbIe
COOBITHSA u
BEPOSTHOCTH
coOBITHI

Oneparuu HaJI
MHOKECTBAMH U
COOBITHSIMH.
CrnoxeHue n
YMHOKEHUE
BEPOSITHOCTEHA.
YcanosHas
BEPOSTHOCTD.
HezaBucumeie
COOBITHS

Onepanuu HaJl
MHOKECTBAMH  H
COOBITHSIMH.
Crnoxenue n
YMHOKEHHUE
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COOBITUH C TIOMOIIBIO MTPABHIIA YMHOXKCHHS,
JIepeBa CIIy4allHOTO OIbITA, HMCIOJIb30BaTh
dopMyily TOJTHOW BEPOATHOCTH, (GOpMYTy
baiieca npu pemeHun 3amad; ONPEHENSATH
HE3aBUCHMOCTH COOBITHH 10 popMysie U 1o
OpraHu3alUK CIy4aifHOrO SKCIIEPUMEHTA
[IpumeHsaTh H3ydYeHHbIE KOMOMHATOPHBIE
GopMyNbl IS TIEPEUMCIICHUST DIIEMEHTOB
MHOKECTB, 3JIEMEHTapHbBIX coObITHI
CIIy4allHOTO OIbITa, pEIIeHUs 3aJad Io
TEOPUH BEPOSATHOCTEN

CBoOOHO  omepupoBaTh  MOHSITHUSIMHU:
OMHApHBIN Cay4aiHBIA ONBIT (UCIBITAHUE),
ycrex u Heyaua,

HCIIbITaHUA, CCpUA HCHBITaHHﬁ; HaxXoauThb

HE3aBHCUMBIC

BEPOSITHOCTH COOBITUM: B CEPUH HCTIBITAHUM
JI0 TIEPBOTO YCIEXa; B CEPUHM HUCHBITAHHUI

bepHymnu; B omeITe, CBSI3aHHOM  CO
ClIydallHbIM  BBIOOPDOM M3  KOHEYHOMU
COBOKYITHOCTH

BEPOSITHOCTEM.

YcnosHas
BEPOSTHOCTD.
HezaBucumebie

Onepanuu
MHO’KECTBAMH
COOBITHUSIMH.
CnoxeHnue
YMHOKEHUE

BEPOSITHOCTEM.

VYcnosHas
BEPOSTHOCTD.
Hezasucumeie

Hazg

11 kmacc / 2 rox oOyueHus
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e OnepupoBaTh MOHATUSMH: COBMECTHOE
pacrpejie/icHie JBYX CIy4alHbIX BEJIUYUH; | DIEMEHTHI
HCIOJIB30BaTh  TAOMHMIy  COBMECTHOrO | KOMOMHATOPUKH
pacnpeneneHus JAByX CIy4alHbIX BEIMYHH
JUIS BBIJEJICHUSl PACIPEAETCHUS KaXI0u
BEJIMYMHBI, OIpPEAETICHUS] HE3aBUCUMOCTH
CIIy4alHbIX BEJIUYUH

e (CBoOonHO OIepUpOBAThH MOHSITHEM
MAaTE€MaTHYECKOT0 OXUIAHUSA CIIy4alHOU
BEMMUMHBI  (pacIpeieNieHns); MNPUMEHSTh | DJICMEHTBI
CBOMCTBA MAaTEMAaTHYECKOTO OXKHIAHMS TIPU | MATeMAaTHICCKOM

peneHnn 3a1a4, BBIYUCIIATE | CTATUCTUKHU
MaTeMaTHIECKOE OXKHJaHUE
OMHOMHUAIBHOTO a T€OMETPUUIECKOTO
pacnpeneneHuit

e (CBoOomHO OTIEPUPOBATH TOHSTUSIMU:
JMCTIepCHsl,  CTAaHJapTHOE  OTKiIoHeHue | HENPEphIBHEIC
CIIy4aitHOM1 BEJINYUHBI; IpUMeHsTh | CTydaiHbIe
CBOMCTBA UCHEPCUU CITydyailHOM BenuuuHbl | BETMIHHBI
(pactipenenenus) mpu pemeHun 3amad; | (PacIpenereHus),
BBIUMCIIATh JUCIEPCUI0 M CTaHAAapTHOe | [IOKa3aTeJIIbHOC U
OTKJIOHEHUE r€OMETPUUECKOTO n | HOpMaJIBHOC
OMHOMHAIBPHOTO pacIpeeICHUN pacipeneacHns

e Broruncnate BeIOOpOYHBIE XapaKTEPUCTUKH
0 JaHHOW BBIOODKE M  OLIEHHMBAThH Cas3b MEXIY
XapaKTEePUCTHKH reHepaIbHOM | CTYIaHHBIMH
COBOKYIHOCTH JaHHBIX [0 BEIOOpPOUHBIM | BEIHIHMHAMH
xapakrepuctukam. OIeHUBaTh BEPOSTHOCTH
COOBITU H  TPOBEPATH  MPOCTEHIINE
CTAaTHUCTUYECKUE  THUIOTE3bl,  MOJb3YAChH
U3YYEHHBIMH PacpeleICHUIMH

5.4COAEPKAHUE YYEBHOI'O KYPCA

Ha3Banue
paznenoB(a)/raas (bl)
u/unu TeM(bl)
y4eOHOTo Kypca

Kpatkoe coneprkanue mporpamMmsl paszjaeno(a)/ riaaB(bl) u/wim TeM(bl)
y4eOHOTO0 Kypca

10 xmmacc

ONIEMEHTHI TCOpUUn

rpa¢os

I'pad, cBs3ubli rpad, myru B rpade: nukiasl u nenud. CreneHb
(BasileHTHOCTD) BepiIMHBL. ['padsl Ha mutockocTH. JlepeBbsl.
CriydaiiHple AKCIIEPUMEHTHI  (ONBITBI) M CllydailHble  COOBITHS.
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OneMeHTapHble  COOBITHS  (MCXOZbl). BeposTHOCTH  ciyyaitHOTO

CnydaiiHple  ONBITHL, | COOBITUS. BAM30CTh YAacTOTHI M BEpPOATHOCTH coObITHi. CiydaiiHble
CllydaifiHble COOBITHS | OTBITHI C PABHOBO3MOYKHBIMH SJIEMEHTAPHBIMH COOBITUSMHU.
u BeposTHOCTH | Omepaiud~ HaJg  COOBITUAMU: nepeceyeHue, o0benuHeHue,
COOBITHI IPOTUBONOJOXKHBIE  coOblTHA.  Juarpammbl  Diinepa.  Dopmyna
Onepanun HaJ | CII0KEHUS BEPOSITHOCTEH.
MHOKECTBAMU U | VcinoBHas  BEpPOSITHOCTb.  YMHOXKEHUE  BepoATHOCTed.  JlepeBo
COOBITHSAMH. caydaiiHoro skcnepumenta. @opmyna nonHoi BepostHocTd. Popmyna
CnoxeHnue u .

baiieca. HezaBucumble coObITHS.
YMHOKEHUE B . ..

. WHAPHBIN WHBIM  ONBIT  (MCHBITAHU nex U H Ja.
BEOATHOCTE. ap ciryJa 0 (ucmipiTaHME), yCIie eynaya
VenoBHas HezaBucumble wucneiTanud. Cepusi HE3aBUCHUMBIX MCIBITAaHUM 10
BEPOSTHOCTb. nepBoro ycrexa. IlepectanoBku u (aktopuan. Yuciao coderaHwuii.
He3zaBucumsle Tpeyronsauk ITackans. @opmyna Ounoma HeroToHa.

COOBITHSI Cepust HezaBUCHMBIX HcHbITaHUN bepnymnu. CnyuaiiHblii BbIOOp H3

KOHEYHON COBOKYITHOCTH.

CnyyailHast BeanunHa. Pacrmpenenenue BeposaTHocTeill. J[marpamma
Onepanuun HaJ i o P . p HB P
MHOYKECTBAMI o | pacpenernenus. Onepanuy HaJi CIy9alHbIMH BEIMYWHAMUA. BuHapHas
COOBITHSIMIL. clydaiiHas BenuduHa. [lpuMmepsl pacnpeneneHuii, B TOM 4YHCIIE
CrnoxeHnue U | TeOMEeTpUYecKoe U OMHOMHUAIBHOE.
YMHOKEHHE
BEPOSITHOCTEH.
YcnoBHas
BEPOSITHOCT.
He3zaBucumsle
COOBITHS

11 xnacc

OneMEeHThI CoBMecTHOE pacnpenesieHUe IByX CllydaiHbIX BennuuH. HesaBucumslie
KOMOHHATOPHKH Clly4ailHbl€ BEJIMYHHBI.

MaremaTHueckoe OXHJIaHHE CIy4alHON BeNWYMHBI (paclpenesieHus).

[Ipumepsl NpHUMEHEHHs MaTEMaTHYECKOro OXHIaHWUs (CTpaxoBaHUE,

jJotepes). MareMatnueckoe — OXUJaHWE OWMHAPHOW  CIIy4aHOM
OeMeHTbI _ BEJIMYMHBL. MaTeMaTH4ecKOe OKUAAHME CYMMBI CIY4ailHBIX BEIHYHUH.
MaTeMaTH4ECKOU

MareMaTHuecKoe OXKUAAHUE TI'€OMETPUYECKOr0 U OMHOMHAIBHOTO
CTaTUCTUKH .

pacnpeneneHuin.

Jluciepcuss M CTaHZApPTHOE OTKIOHEHUE CIYy4alHOW BEJIWYUHBI

(pacnpenenenusi). [lucnepcuss OWHApHOW CilyyailHOH  BEJIUYMHBL
HenpepriBHble MatemaTuueckoe OKHMJAHUE IPOU3BEICHUS U JUCIEPCUS CyMMBbI
Gl I e HE3aBUCUMBIX CIy4YaWHBbIX BeIW4YuH. Jlucmepcus M CTaHIAPTHOE
BEIIHMHBL OTKJIOHEHHWE  OWHOMHANBbHOTO  pacmpeaeneHus. ucnepcus u
(pacnpenenenus),

CTaHIapPTHOE OTKJIIOHEHHE FEOMETPUUECKOT0 PACIIPEIEICHHUS.
[I0Ka3aTeIbHOE " - -
HOpMAaITbHOE HepasenctBo YeObrmeBa. Teopema YeObnuésa. Teopema bepnymu.
pacrpeeneHus 3akoH OonblmIMX 4yucesn. BpIOOpOYHBIE MeTOH  HCCIETOBaHMM.

Bri6opounbie XxapakrepucTHKU. OleHBaHUE BEPOSATHOCTH COOBITHS IO
BBIOOPOUYHBIM JTaHHBIM. [IpoBepka MpOCTEMIIMX TUMOTE3 C MOMOIIBIO
H3YYEHHBIX PaCIpEIEICHUN.

HenpepsiBHble ciny4aitHple BenuuuHbl. [IpuMepsl. OyHKIMA NIOTHOCTH
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CBsi3b
CIy4alHbIMHU
BEJIMYMHAMHU

MEXKY

BEPOSITHOCTH paclipesielieHus. PaBHOMEpHOE paclpeneneHue U €ero
CBOMCTBA. 3ajauyM, IPHUBOJALIME K II0KA3aTEIbHOMY paclpeesICHUIO.
3ajauy, NPUBOAIIME K HOPMalbHOMY paclpeneieHuto. PyHKuus
IUIOTHOCTH BEPOSTHOCTH TIOKA3aTEJBHOTO pacrpeneneHus, (yHKIUI
IUIOTHOCTH BEPOATHOCTH HOpPMalbHOro pacrnpeneneHus. DOyHKIuA
IUIOTHOCTU ¥ CBOWCTBAa HOPMAJIbHOTO PaclpeieICHHUS.
IlocnenoBaTeIbHOCT, OJMHOYHBIX HE3aBHCHUMBIX COOBITHH. 3ajauu,
IPUBOAIIME K pacnpenesnenuto Ilyaccona.

KoBapuamus nByx ciydaiiHeix BenmuuH. Koaddumment mmHeHON
koppensiuuu. CoBMecTHbIE HAOMIOACHUS IBYX BEIWYHH. BbIOOpOUHBIN

ko uiment koppensuuu. Paznmuume Mexay TUHEWHOW CBS3BIO U

IIPUYMHHO-CIICICTBEHHON CBsI3blO. JIMHEWHas perpeccus, MeETOJ
HaUMEHBIIINX KBaIPATOB.
5.5 TEMATHYECKOE IINTAHUPOBAHUE YYUEBHOI'O KYPCA
«BeposATHOCTH U CTATUCTHKA»
Ne | Pa3nen / rnaBa Kon- | OcHOBHBIE BH/IBI DIIEKTPOHHBIE
/ TeMa BO NEeATETBbHOCTH (uudpoBsbie)
y4eOHOTO0 Kypca 4acoB | OOYyYaronuxcs 00pa3zoBaTebHBIC
pecypchl
10 kaacce (34uacoB)
DJieMeHTbl Teopuu | 3 https://uchi.ru/
rpados https://skysmart.ru/
1. | I'pad, CBsI3HBIN | 1 https://fipi.ru/
rpad, 1.O5exkTpoHHBIN
Mpe/ICTaBJICHHE 00pa3oBaTeNbHbII
3a/1a4d C TOMOILBIO ecypc "A coam
! B IIpeacraBasitb  00BEKTHl U peeyp A
rpada. EI'D. Cpennee
CBS3M MEXIYy HUMHU C HOMOIIbIO
2. | CreneHn 1 obiee oOpasoBaHUE.
rpada, HAXOAUTh MYTH MEXKAY 9
(BaJICHTHOCTD) Y4eOHbI MO/ 110
BepIIuHaMu rpada.
BepwnHbl. [lyte B B pCHICHUIO  TPYIHBIX
plaeJasATh B Trpade wnenu u .
rpade. —_—— 3aaHUN o
’ eOHOMY TpeaMeT
3. |Hemn m mamer |1 CTpouTh AepeBO MO0 ONMUCAHHIO ,},/q Y TbeAMery
I'pader Ha L Maremartuka
CIIy4ailHOTO OIIBITA, OIHUCHIBATh .
miockoctu. JlepeBo . (yrmyOneHHbIN
- ciydaiiHble COOBITHSI B TEPMHHAX "
CIIy4auHOTO yp0BeHL) . 10-11
nepesa. "
DKCIIEPUMEHTA P KJIacChl, AO
ellaTh 33/a4d C [OMOIUIBIO
rpados N3narenscTBO
p "IIpoceemenue”,
2. Tpenaxep
"Obnako  3HaHMA".
Maremartuka. 10
KJacc, 000
"®uznukonJlab".
Cayuaiinbie 3 BeiaeasTs 51 ONHUCBIBATDH | DJIEKTPOHHBIN
ONbITHI, ClydaiiHble COOBITHS B CIIy4aifHOM | 00pa30BaTENbHbIN
caydaiiHble OTIBITE. pecypc "  cpmam
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https://uchi.ru/
https://skysmart.ru/

coObITHUS /| D opMyJINPOBATH ycnoBus | EI'D. Cpennee
BEPOSITHOCTH MPOBEICHUS CIIyYaHOTO OIIbITA. obmee oOpasoBaHUE.
CcOOBITHII Haxoauth BEpOSITHOCTH COOBITUI | YUEOHBIH MOIYNH 1O
B OINBITAX C PAaBHOBO3MOXXHBIMU | PEIICHUIO  TPYIHBIX
AJIEMEHTAPHBIMU UCXO0JIaMU 3a/laHui 1o
4. | CnyuaiiHble yueOHOMY MpEIMETY
9KCIIEPUMEHTHI "Maremartuka
(OmIBITHI) " (yrnyOneHHbIN
CITyJaitHbIC yYpOBEHB)". 10-11
CcOOBITHSL. Kiaccel'”, AO
5. | DnemeHTapHbIe W3 naTenbcTBO
cOOBITHS  (UCXOJIBI). "IIpocsemienue",
BepositHoCTh 2. Tpenaxep
CIIy4aiiHOTO "Obmako  3HaHMH".
COOBITHSL. Maremaruka. 10
KJacc, 000
"®uznukonJlabd".
6. | BepostHOCTH
COOBITHH B OTBITAX C
PaBHOBO3MOKHBIMU
AJIeMEHTAPHBIMHU
COOBITHUSIMH
Onepauun HaJ Hcnoab3oBath JarpaMMbl | DIEKTPOHHBIN
MHOXKECTBAMUH U DOilinepa u BepOalibHOE OMUCaHUE | 00pa30BaTENbHBIN
COOBITHSIMH. coObITHI pu BBIIOJIHEHUH | pecypc  "A  cmam
Cio:xxenue ]| onepanuii HaJl COOBITUSIMH. El'D. Cpennee
YMHOKeHH e OuenuBartp U3MeHeHue | obmee oOpa3oBaHUE.
BEPOSATHOCTEH. BEPOSITHOCTEH COOBITUH 1O Mepe | YueOHBI MOIYib MO
YciaoBHas HACTYIUIGHUS JIPYTMX COOBITHI B | PELICHUIO TPYIHBIX
BEPOSITHOCTD. CIIy4aifHOM OTIBITE. 3aJlaHui o
He3aBucumplie Pematp 3amauu, B TOM 4uclie C | y4eOHOMY MpEAMETY
coObITHS UCII0JIb30BAHUEM nepesa | "Martemaruka
7. | Ilepeceuenue, ciydyailHOro  ombiTa,  Gopmyna | (yriyOJeHHBIH
00beTMHEHNE CJIOKEHHUS u YMHOXEHHS | YPOBEHB)". 10-11
MHOYECTB u BEPOSITHOCTEH KJIacChl", AO
COOBITHIA, HN3naTenscTBO
MPOTHUBOTOJIOKHBIE "[IpocBemienue",
COOBITHSL. 2. Tpenaxep
8. | ®opmyna cioxeHus "Ob6nako  3HaHUH".
BEPOSATHOCTEU Maremartuka. 10
YcnoBHas KJ1acc, 000
BEPOSITHOCT. "®usukonJlad".
YMHOXKEHUE
BEPOSATHOCTEM.
dopmyna ycI0BHON
BEPOSTHOCTH.
9. | ®opmyna  monHOM
BEPOSTHOCTH.
10.| ®opmyna  baiieca.
He3zaBucnumsbie
COOBITHS
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DJIeMeHThbI @®opMyJIMPOBaTh U JI0OKa3bIBaTh | DJIEKTPOHHBIHN
KOMOMHATOPUKHU KOMOUHATOPHBIE (DAKTHI. 00pa3zoBaTeNbHbIN
HUcnoan3oBarb npaBujio | pecypc "dA  cmam
11.| KomOunaTopHoe YMHOKEHUS, u3zyuenunsle | EI'D. Cpennee
MPaBUIIO KOMOMHaTOpHBIE (QopMyibl IS | oOmiee oOpa3oBaHHE.
YMHOXCHUS. [IEPEYUCIICHUS 2JIEMEHTOB | YUeOHBIH MOAYIIb I10
12.| TIlepecTanoBKHU " pa3IMYHBIX MHOXECTB, B TOM | PEIICHUIO TPYIHBIX
¢dakropman. Ywcio YHCIIe JJIEMEHTAPHBIX COOBITHIA B | 3aJlaHUM o
COYETAHMI. CIIy4allHOM OTIBITE. yu4eOHOMY MPEIMETY
TpeyroapHuK [Moab3oBaTbes  dopmynoit  u | "MartemaTuka
[Mackansa. dopmyna TpeyrosbHukoMm Ilackans s | (yruryOJeHHBIH
ounoma Herorona OIIPENIECTICHUS YUCIIa COYETaHUM. YpOBEHB)". 10-11
[Ipumensitb Qopmyny OuHOMa | Kilacchl", AO
Herorona pans  mpeobOpazoBanus | M3marenbcTBo
BBIPAYKEHUI "IIpocBemnienue",
2. Tpenaxep
"Obnako  3HaHMH".
Maremartuka. 10
KJacc, 000
"®uznkonJlab".
Cepuu Pa3ouBarsp CJIOKHBIE | DIIEKTPOHHBIN
1ocJe10BaTeIbHbIX SKCIIEPUMEHTHl Ha  OTJAEJbHbIE | 00pa30BaTENbHbII
HUCNBITAHUI. UCIBITaHUS. pecypc "A  cmam
HUcneiTanuns Pemate 3amaum  wa  nowmck | EI'D. Cpennee
Bepnyiu. BEPOSITHOCTEH coObITHI B cepuu | obuiee oOpa3oBaHHUE.
CayyaiiHblid UCIBITAHUN IO MEPBOro ycmexa U | Y4eOHbI MOIYNb MO
BbIOOP u3 B CEpHsX UCHbITaHUN bepHymin, a | pelmeHu0  TPYIHBIX
KOHEYHOM TAaK)K€ B OMNbITaX CO CIy4YalHBIM | 3a0aHUI o
COBOKYNHOCTH BBIOOpOM u3 KOHEYHOH | y4eOHOMY MpeaAMETY
13.| Bunapusblit COBOKYIIHOCTH C MCIOJIb30BaHuEM | "MaremaTuka
CIIyJalHBIA  OMBIT KOMOHMHATOPHBIX ¢bakToB u | (yrioyOneHHBIH
(ucnpiTanme), ycmex dopMyn, B TOM uHCIE B XOJ€ | ypPOBEHb)". 10-11
H Heyayva. MPAKTUYECKOU paboThI ¢ | ximaccel", AO
HezaBucumblie PUMEHEHUEM CTaHIapTHHIX | M3gaTrenscTBO
UCTIBITAHUS. byHKIMi "[IpocBenienue",
14.| Cepus 2. Tpenaxep
HE3aBHCHMBIX "Obnako  3HaHMA".
HUCIBITAaHUU bi(e) Maremartuka. 10
MEepBOTO ycrexa. KJIacc, 000
Cepus "®usukonJlad".
HE3aBUCHUMBIX
HCTIBITAHUI
bepuymu.
15.| Cnyyaiinbiii  BBIOOD
u3 KOHEYHOU
COBOKYITHOCTH.
16.| IIpaxkTuyeckas
pabota c
HCIIOJIb30BAHUEM
AIEKTPOHHBIX
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Ta0JIULL

Cayuaiinbie
BeJIMYUHBI u
pacnpe/eeHust

16

17.

Crnyuaiinas
BEJIMYMHA.
Pacnpenenenue
BEPOSATHOCTEM.
Juarpamma
pacnpeeneHusl.

18.

Omneparuu
CIy4alHbIMU
BEJTMYMHAMH.
[Ipumepsr
pacnpeeneHuil.
bunapnas
ciy4daiHas
BEJINYMHA.

Hazg

19.

I'eomerpuueckoe
pacrnpeneneHue.
bunomuansHOE
pacnpeneneHue.

20.

MaremaTnueckoe
OXKHUIaHUE
CIIy4alHOU
BCIIMYMHBI.
CoBmecTHOE
pacrpeeneHme
JIBYX CIIy4alHBIX
BCJIMYMH.
HezaBucumeie
Cly4aliHbIe
BCIIMYMHBI.

21.

CsolicTBa
MaTeMaTHYEeCKOTO
OKHMJIaHHS.
MaremaTuueckoe
OKHMJaHHE
OuHapHOU
CIIy4aiiHOM
BEJIUYHHEI.
MaremaTudeckoe
0XKHJTaHUE
F€OMETPUUYECKOTO U
OMHOMHAIIBHOTO
pacrpeneeHui.

22.

Jucnepcus u
CTaH/IapTHOE
OTKJIOHEHHUE.
Hucnepcus

OcBauBaTp MOHATHS: CllydailHas
BEJIMYNHA, pacnpeneneHue,
Tabnuia pacripeeneHus,
Jarpamma pacipeieneHus.

HaxonuTh 3HAaYeHHs CyMMBlI U

IIPOU3BEACHHUS CITy4aiHBIX
BEJIMYMH.

Crpoutsb OuHapHbIE
pacmpenelieHuss 10 OIMCAaHUIO

COOBITHI B CITy4ailHBIX OIBITAX.

Crpourn u pacro3HaBaTh
TCOMETPUUCCKOC 1 OMHOMHAJIEHOE
pacrpeeneHusl.

Pemiath 3amaum Ha BBIYHCICHUE
MaTeMaTHYECKOTO OKUIaHUS.

Crpoutsp COBMECTHBIE
pacrpeneneHus.

HN3yuarp CBOICTBA
MaTeMaTH4YeCKOTO 0KHUIaHUSI.
Pematr 3amaum ¢ TOMOIIBIO
W3y4YEHHBIX CBOWCTB.

ITo HU3y4EHHBIM dbopmynam
HAXOAUTh MaTeMaTHUYECKHE

OKHUJAHUS CIIydyailHbIX BEJIHUYUH,
UMEIOUINX TEeOMETPUYECKOEe U
OMHOMHAIBPHOE pacIpeIeeHUs
OcBauBaTh MOHATUS: TUCHEPCHUS,
CTaHJIapTHOE OTKJIOHEHHE
CIIy4aiilHOU BEJIMYUHBI.

Haxoautsp TUCTIEPCUIO o
pacnpeeneHuto.

HM3yuaTh CBOMCTBA JUCIIEPCUM.
ITo U3y4EHHBIM dbopmynam
HAXOIHUTh JUCTIEPCHUIO
OMHOMHUAIBHOTO pacmnpeneneHus,
B TOM YHUCJIE B X0JI€ IPAKTHUECKOMN
paboThI

ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecypc "A  cmam
EIlD. Cpennee
obmiee oOpa3oBaHue.
Y4eOHblil MOIYNb MO
PEIICHUI0  TPYIHBIX
3alaHU I o
yueOHOMY MpEIMETY
"Maremaruka
(yrnyOneHHbIN
YpOBEHB)".
Knaccel'”,
HN3narenncTBO
"IIpocsemienue",

2. Tpenaxep
"O6nako  3HaHUN".
Maremartuka. 10
KJacc, 000
"®duszukonJlad".

10-11
AO
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OuHapHOM

CIy4alHOU
BEITUYHHBI.
CaoiicTBa
JIMCTICPCUH.
23.| MaTtemaruueckoe
OKUIaHuE
MIPOU3BEICHUS u
JUCTIEPCUST  CYMMBI
HE3aBUCHMBIX
CIy4arlHbIX
BEITUYHH.
Jucnepcus
OMHOMHAIIBHOTO
pacnpeeneHusl.
24.| TlpakTHueckas
pabota
KoHnTtpoJubHas
25.| padora
11 knacc (34 yacoB)
3aKkoH 00JIbIIHX Pa3oupartnb JI0Ka3aTesIbcTBa | 1.2MEKTPOHHBIN
yHceJl TEOPEM. 00pa3oBaTeNbHbII
26.| 3akoH 0O0JIBIINX OcBauBaTh BBIOOpPOUYHBIA MeTOX | pecypc " cmam
qucen uccienoBanuii, B ToM umnciae B | EI'O. Cpennee
X0/J1e TTPAaKTUYECKOU pabOThI obmee oOpa3oBaHue.
27.| BeiOOpOUHBII METO VY4eOHbIlT MOY/Ib 110
HCCIEeIOBaHUI PEIIEHHI0  TPYIHBIX
3aJaHui o
y4eOHOMY TIpEeIMETY
"Maremaruka
(yrmyOneHHBIH
YpOBEHB)". 10-11
Kjaccel'”, AO
UznatennscTBO
"[IpocBenienue",
2. Tpenaxep
"Obnako  3HaHMA".
Maremaruka 11
KJacc, 000
"®uzukonJlab"
28.| BeIOOpOYHBII METOT
HCCIIEA0BaHUN.
29.| IIpakTnueckas
pabota c
HCIOJIb30BaHUEM
ANEKTPOHHBIX
Ta0IuI]
JIeMEeHTBI OcBauBartsp HOHATHS: | 1.DIeKTpOHHBIH
MaTeMaTH4YeCKOii reHepajibHast COBOKYITHOCTB, | 00pa30oBaTeIbHbIN
CTATHCTHKH BbIOOpKa, BEIOOpOUHOE cpeaHee u | pecypc "  caam
30.| I'enepanpHas BBIOOpOUHAs TUCTIEPCHUS. EID. Cpennee
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COBOKYITHOCTb u BoruucasaTe BBIOOpOUHBIE | 001Iee oOpazoBaHUE.
cllyyaifHasi BEIOOpKa. XapaKTEPUCTUKU U Ha UX OCHOBE | Y4eOHBIM MOIYNb IO
3HaKOMCTBO C OLICHUBATh XapaKTePUCTUKHU | PEUICHUIO  TPYIHBIX
BBIOOPOYHBIMU reHepaibHONH COBOKYITHOCTH. 3aJlaHui o
XapaKTEPUCTHUKAMH. OcBaunBarhp NMOHATHSA: | YIeOHOMY TIpEIMETY

31.| Ouenka cpemHero u CTaTHCTUYECKas TMIOTE3A. "Maremartuka
JUCIIEPCUU OuenunBath BEPOSAITHOCTH | (yri1yOJIEHHBIH
reHepaJIbHOU coObITHI U IPOBEPSATH | YPOBEHB)". 10-11
COBOKYITHOCTHU C IPOCTEHIIINE TUIOTE3bl HA OCHOBE | Kiacchl”, AO
IIOMOIIBIO BbIOODOYHBIX JIaHHBIX, B ToM | M3;maTenbcTBO
BBIOOPOYHBIX yhciie B xoje mnpaktuueckoi | "lIIpocBemienue",
XapaKTEPUCTHK. paboTsl 2. Tpenaxep
OrennBanme "Obmako  3HaHUK'".
BEPOSATHOCTEMN Maremarnka 11
CcOOBITHI o KJacc, 000
BBIOOpKE. "®uzukonJlad"

32.| Cratucruueckas
runotesa. [IpoBepka
MPOCTEUIINX
TUIOTE3 C TOMOIIbIO
CBOWCTB M3yYEHHBIX
pacnpeeneHuil.

33.| IpakTrueckas
pabota c
HCIIOJIb30BaHUEM
AIIEKTPOHHBIX
TaOJINIL.
HenpepbiBHBIE 3HaKOMUTBCH MOHATUAMMU: | |.DIEKTPOHHBII
cJy4aiiHbIe HEIIpepbIBHAsA ciydJaitHasi | oOpa3oBaTeIbHbII
BeJIUYUHBI BEJINYMHA, HempepbiBHOE | pecypc "  cmam
(pacnpeneJienust), paclpeneneHue, ¢byukus | EID. Cpennee
nokasarejibHOe H IJIOTHOCTU BEPOSITHOCTH. obiee oOpasoBaHUE.
HOpPMAaJIbHOE HaxoauTh BeposiTHOCTH COOBITUH | Y4eOHBIH MOIYNb MO
pacnpeaeieHus M0 JTaHHOW (DYHKIMH MIIOTHOCTH. | PELIEHUIO  TPYIHBIX

34.| Ilpumepsl 3HAKOMHUTBCSI € TOHATHSMM: | 3aJlaHUN o
HEeMPEePBIBHBIX MOKa3zaTelbHOE  pachpesesieHue, | ydyeOHOMY MpeaMEeTy
CITydaiHbIX HOPMAaJIbHOE pacrpeieieHueE. "Maremartuka
BenuuuH. DyHKIUSA BeigensaTs 1o onucaHuio | (yrayOneHHbII
TJIOTHOCTH CllyJailHble BEJIMYMHBI, | YPOBEHB)". 10-11
BEPOSITHOCTH. pacupeaeeHHbIe 1o | Kjacchl", AO
PaBHOMEpHOE MOKa3aTeJIbHOMY  3akoHy, 1o | M3marenbcTBO
pacrnpeseneHue. HOPMaJIbHOMY 3aKOHY. "IIpocBemenue”,

35.| IIpumepsl 3ajad, Pazoupars  npumepsl  3azgad, | 2. Tpenaxep
MIPUBOIATINX K OpPUBOJANINX K TMoOKazaredbHoMy | "OOmako  3HaHU'".
IOKAa3aTENbHOMY U K pacrpeneneHuo 51 K | Maremartuka 11
HOPMAaJbHOMY HOPMAaJIbHOMY pacIpeaesieHuI0 KJ1acce, 000
pacnpeeeHusIM. "®uszukonslad"

36.| OyHKIUA
MJIOTHOCTH
BEPOSITHOCTH
MOKa3aTeIbHOTO
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pacrpeaeneHus..

37.| Oynkuus
IJIOTHOCTH
BEPOSITHOCTH
HOPMaJIBLHOTO
pacnpeeneHus
Pacnpenenienue BeiaeasTs 10 ONMCaHUIO | 1.2IeKTPOHHBIH
IIyaccona CIy4ailHOTO ONBITa BEJIMYMHBI, | 00pa30BaTEIHHBIN
38.| [locenoBaTenbHOCT pacmpeneneHHble 1O 3aKkoHy | pecypc  "S  cmam
b OJIMHOYHBIX ITyaccona. EI'D. Cpennee
HE3aBHCHMBIX Pematp 3amauu, B TOM 4yucie B | oOuiee oOpa3oBaHHUE.
coObrtuil.  IIpumep X0Jle NpPaKTHUeCKOM paboTsl ¢ | Y4eOHbI MOIYNb MO
3aJ1auu, PUMCHCHHEM CTaHJIAPTHBIX | PEUICHUIO  TPYIHBIX
MPUBOISIIEN K GYHKIIUN SIEKTPOHHBIX TaOJIHUIL 3aJaHU I o
pacnpeeeHuIo yueOHOMY MpEIMETY
[lyaccona. "Maremaruka
39.| IpakTuueckas (yrmyOneHHBIN
pabota c ypOBEHB)". 10-11
HMCMOJIb30BaHUEM KJ1acchl'”, AO
3JIEKTPOHHBIX HU3nareancTBO
TaOJINII "[Ipocsemnienue",
2. Tpenaxep
"Ob6mako  3HaHMH".
Maremarnka 11
KJacc, 000
"®uznukonJlabd".
CBa3b MexKITy OcBauBarhp noHATHS: | 1.27eKTpOHHBIN
CIay4aiiHBIMH KOBapuarus, K0d(puIUeHT | 00pa3zoBaTeNbHBIHI
BeJIUYUHAMHU KOppesLui, nuHelHas | pecypc  "A  cmam
40.| KoBapuamusi  1ByX 3aBUCHUMOCTb. EID. Cpennee
CITydaifHbIX OuenuBath  XxapakTep  CBs3u | oOuiee oOpa3oBaHUE.
BEJTUYHH. MEX/1y CIIy4alHbIMU BETUYMHAMU, | YUEeOHBIH MOIYNb 1O
Koadbdunuent UCXOJAsl W3 TPUPOJBI JAHHBIX M | PELICHUIO TPYIHBIX
KOPPEJISAIH. BBIYHCIICHHBIX XapaKTEPUCTHK. 3alaHui o
41.| CoBMecTHBIE Hcnonab3oBath JuarpamMmbl | yueOHOMY TMpeaMeTy
HaOMOJIEHUST  JABYX pacceuBanusi Ui u3o0pakeHus | "MaremaTtuka
BEITUYHH. COBMECTHOTO pacceuBaHus | (yriayOaeHHBIN
Br160opounbIii JAHHBIX. yYpOBEHB)". 10-11
ko3 durmeHt HaxoauTh Kk03(p(GUIMEHTHI OCH | KJ1acchl'”, AO
KOPPEIAIHH. IUarpamMMmbl, B TOM 4uclie B xone | M3marenbcTBo
42.| Paznuuue MEX LY MPaKTUYECKON paboThI ¢ | "IIpocBemnienue",
JIMHENHOUN CBS3BIO U IMPUMCHCHUCM CTaHAAPTHBIX 2. TpeHaxcep
MIPUYUHHO- byHKIMi "Ob6mako  3HaHUH".
CIEACTBEHHOM MaremaTtuka 11
CBSI3BIO. KJIacc, 000
43.| Jluneiinas "®uzukonJlab".
perpeccusl.
44.| IlpakTrueckas
pabota c
WCIIOJIb30BaHUEM
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AIIEKTPOHHBIX
TaOJIHIL
O06001eHne u |1l [HoBTOPATHL H3Y4YCHHOE u | 1.2meKkTpoHHBII
CHCTeMaTH3 AU BBICTPAMBAaTh CUCTEMY 3HAHUU 00pa3oBaTeNIbHbII
3HAHHUI pecypc "  cmam
45.| IIpencraBnenue 2 EI'D. Cpennee
JAHHBIX C TTIOMOIIBIO obmiee oOpa3oBaHue.
TabJIUI ¥ IUarpaMM. VY4eOHblil MOIYNb MO
46.| OnmcaTenpHas 4 PELIEHNI0  TPYAHBIX
CTaTUCTHKA, OTBITHI 3aJlaHui 1o
c yueOHOMY MpEIMETY
PaBHOBO3MO>KHBIMU "MaremMaruka
3JIEMEHTapHBIMU (yrnyOneHHbIN
COOBITHUSAMH, YpOBEHB)". 10-11
BBIYHCIIECHHUE Kiaccel'”, AO
BEPOSITHOCTEN HN3narenncTBO
COOBITUH c "[IpocBenienne",
MIPUMEHEHHEM 2. Tpenaxep
bopmyn u "Obnako  3HaHMH".
rpapuIecKux MaremaTtuka 11
METOJIOB KJacc, 000
(koopauHaTHas "®uzukonJlad"
npsimas, JiepeBo,
auarpamma
Diinepa)2
47.| Cnygaitubie 4
BEJTUYMHBI u
pacnpezeneHus,
MaTeMaTH4ecKoe
OKUJJaHHE
ClIy4aHOU
BEJTUNYHMHbI
48.| UtoroBas 1
KOHTPOJIbHAA
padora

COJEPKXAHHME YYEBHOI'O KYPCA

Ha3Banue
paznenoB(a)/raas (bl)
u/unu TeM(bl)
y4eOHOTo Kypca

Kpatkoe conepskanue mporpamMmbl paszaeno(a)/ riaaB(bl) u/uim TeM(bl)
y4eOHOTO Kypca
«BeposTHOCTh U CTAaTHUCTUKA»

10 xmacc
DiaemeHTbl Teopum | I'pad, cBA3HBIM rpad, mpeacraBieHue 3amadyd € MOMOINBIO rpada.
rpa¢goB Crenenp (BajeHTHOCTh) BepiiuHbl. [lyte B rpade. Llemu u LHKIIBL
(RR)) I'padsl Ha mockocTu. JepeBo ciaydyaifHOro SKCepuMeHTa
Cayuaiinbie onbIThbl, | CydaiiHple 3KCIIEPUMEHTHI  (OMBITBI) M CIydailHble  COOBITHS.
ciay4yaiinble OneMeHTapHble  COObITHS  (Mcxozpl). BeposTHOCTH — cityyaitHOTO
coObITHA u | coObiTus. BeposTHOCTH cOOBITHII B ONBITAX C PAaBHOBO3MO>KHBIMHU
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BEPOSITHOCTH AJIEMEHTAPHBIMHU COOBITUAMU

coObITHIT

3 v)

Onepanun Hajx | [lepeceuenue, 00beIMHCHIE MHOXKECTB M COOBITHIA, TPOTHUBOTIONOKHBIC

MHOKeCTBAMH U | coObiTus. DopMyinia CIIOKEHHUSI BEPOSATHOCTEH YCIOBHasi BEPOSITHOCTD.

COOBITHSIMH. YMHOXkeHne BepoATHocTed. Dopmyna  YCIOBHOM  BEPOSITHOCTH.

CaoxeHnue u | Popmyna mnosHOW BeposTHocTH. Dopmyna baiieca. HezaBucumbie

YMHOKeHHe cOObITHS

BEPOSITHOCTEI.

YciaoBHas

BEPOSITHOCTD.

He3aBucumbie

coObITHA

(C))

DJIeMeHTbI KombOunatopHoe mnpaBuno ymHoxkeHHs. [lepecraHoBku U (axTopHall.

KOMOUHATOPUKH Uucno coueranuil. Tpeyronpnuk [lackans. ®opmyna 6unoma HeroToHa

1)

Cepuu bunapHblil ciydaliHbIII ONBIT (UCHBITAaHUE), YyCINEX U Heyjaaya.

nocjaenoBarejbHbIX | HezaBucumble wucnbiTanus. Cepusi HE3aBUCHUMBIX HCIBITAaHUN 0

UCIIBITAHUIA. nepBoro ycnexa. Cepusi HE3aBUCHUMBIX UCHBITaHUNH  bepHymmu.

HcnbiTanus Crny4daifHbli BBIOOP M3 KOHEUHOW COBOKYITHOCTH.

BepnyJiu. [IpakTnueckas paboTa ¢ UCTIOIH30BAHUEM IEKTPOHHBIX TAOJIHUIL

CayvaiiHblii BbIOOP

u3 KOHEYHOM

COBOKYITHOCTH

(C))

Cayuaiinbie Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. J(marpamma

BeJIHYMHBI U | pactipeaenenus. Onepanuy HaJa CIy4allHbIMU BelWYMHaMH. [Ipumepsr

pacnpeneseHust pactpeneneHuidi. buHapHas ciydaiiHass BenMunHA. ['eomeTpuueckoe

(15 g) pactpeneneHue. buHOoMuaneHOE pacmpeneneHue. Maremarndeckoe
OXHMJIaHHE cllydallHOM Benn4yuHbl. COBMECTHOE pACIPENCIICHHE JBYX
cilly4ailHeIX BenuuuH. He3aBucumeble citydaiinple BenuunHbl. CBOMCTBA
MaTEeMaTHYeCKOr0 OXHJaHusi. MaremMaTudyeckoe OxujaaHue OuHapHON
ClIy4ailHOM BeIMYMHBI. MaTemMaTH4yecKkoe OXUIaHUE T'€OMETPUUYECKOTO
U OuHOMHUAIBHOTO pachpeneneHuid. Jlucmepcuss W CTaHIApTHOE
oTkioHeHue. Jlucnepcus OuHapHOHM ciydvaitHol BenuyuHbL. CBOHCTBa
qucnepcud. MaTemMaTuyeckoe 0XHUAaHHE MPOU3BEACHHS U JTUCIEPCUs
CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJIMYMH. Jucnepcus
OMHOMHUABHOTO paclpeaeIeHUs.
[TpakTnueckas paboTa C UCIIOIH30BAHUEM JIEKTPOHHBIX TAOJIHUIL

11 knace

3akon o6oabmmx | HepaBenctBo YeoObimeBa. Teopema YeObimueBa. Teopema beprymiu.

yucesa 3akoH 00JIbIIMX yHuce. BeIOOpoUHbIi METO] HcclieJ0BaHUM.

Sv) [TpakTryeckas paboTa ¢ MCIOJBb30BaHUEM HICKTPOHHBIX TaOIHIL

JIEeMEeHTBI I'enepanbHass COBOKYMHOCTh M ciydailHas BbBIOOpKa. 3HAKOMCTBO C

MaTeMaTH4YeCKOu BBIOOPOYHBIMU XapakTepucTukamMu. OIleHKa CpeqHero M TUCIepCUUr

CTATHCTHKH reHepaibHONH COBOKYITHOCTH C TIOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK.

(6 4) OneHrBaHue BEepOATHOCTEH COOBITHI O BBIOOPKE.

Cratuctnueckas rumnote3a. IIpoBepka mpocredmmx
IIOMOIIBIO CBOMCTB U3y4EHHBIX PacIpeacICHUN.
IIpakTryeckas paboTa ¢ HCIOJIB30BaHUEM HJICKTPOHHBIX TaOIHIL

TUuIoTe3 ¢
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HenpepsbiBHbIE [Ipumepbl HENpPEPHIBHBIX ClydyalHbIX BEJIWYUH. DYHKIHSA IJIOTHOCTH

cay4daiiHble BeposiTHOCTH. PaBHOMepHoe  pacnpenenenue. Ilpumepsl  3agad,

BeJIMYMHBI MPUBOJALIMX K IIOKA3aTEIbHOMY U K HOPMAaJbHOMY paclpeesICHUSIM.

(pacnpeneJienus), @yHKIMS IUIOTHOCTH BEPOSITHOCTH I10KA3aTEJIbHOTO PpaCIpeesICHUS.

NMoKa3aTejibHOe U | OyHKIMS NIOTHOCTU BEPOSTHOCTU HOPMAJIBHOTO paclpeleeHUs

HOpMAaJIbHOE

pacnpeneieHus

(4 1)

Pacnpenesienue [locnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX coObITUH. [Ipumep

IIyaccona 3a7a4M, IPUBOIALIEH K pacnpeaeneHuto [lyaccona.

(24) [IpakTuueckas paboTa ¢ UCIOJb30BAHUEM AIICKTPOHHBIX TAOIHI]

Cas3b me:xay | KoBapuanusa nByx ciydaiiHbix BennuuH. KoadduuueHT xoppensuuu.

CJIyYaHHbIMH CoBMecTHbIE HaOMIOACHNS ABYX BeIWYHH. BiOopouHbIi K03 duiineHT

BeJIHYMHAMH Koppensiuuu. Paznuune MeXay JMHEMHOW CBSI3bI0 M IPUYMHHO-

(6 9) CJIeICTBEHHOU CBs3b10. JInHelHas perpeccus. [Ipaktudeckas pabota ¢
WCII0JIb30BAHUEM AJIEKTPOHHBIX TAOJINIL

O06o0menue u | [lpencraBnenne JaHHBIX € T[OMOILIBIO TalIWLl U JUarpamm,

cHUCTeMaTH3al U onucareabHas CTaTUCTHUKA, OTIBITHI C  paBHOBO3MO>KHBIMHU

3HAHMH JJIEMEHTAapHBIMU COOBITHUSAMH, BBIYUCIIEHHUE BEPOSITHOCTENH COOBITHH ¢

(11 g) npuMeHeHrneM (GopMyn U rpapuueckux MeETOJOB (KOOpAMHATHAas

npsimMasi, JepeBo, nauarpamma Oilnepa), ciydailHble BEJIUYHUHBI U
pacnpeieneHnsi, MaTeMaTHYECKOE 0XKUIAHUE CITYYalHOW BETMYHHBI

6. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE PEAJIM3AIIUA YYEBHOI'O ITPEJIMETA

6.1. OcHoBHas y4yeOHasl JIUTEPATYPA (011 nedazoz2a/01a 00y4aruuxcs)
s neoacocos:

1. Mep3msik, A. I'. MaremaTtuka. Anrebpa u HayaJla MaTEeMaTHYECKOTO aHalIn3a

10-# xmacc:
Homuposckuii, B. M. Ilonskos.

yrayosneéHHBIN ypoBeHb: yueOHuk / A. I'. Mep3nsk, . A.
Mocksa

— [-e wu3n., crep. —

[Ipocsemienne, 2023. — 476, [4] c. : u.
2. Mepsnsik, A. I'. MatemaTtuka. AnreOpa u Hadaia MaTEMaTHIECKOTO aHAIHM3a

11-i kmacc: yrayOn€HHBIA ypoBeHb: yueOHuk / A. I'. Mepsnsk, 1. A.

Homuposckuii, B. M. Tlonsakos ; mox pea. B. E. Ilomonsckoro. — 6-e usm.,
ctep. — Mockaa : [Ipocsemenue, 2023. — 412, [4] c. : un.

3. Mepznsak, A. I'. Maremaruka. ['eomerpus :

10-# knacc: yrryONEHHBIN

ypoBeHb : yueOHuk / A. I'. Mep3nsk, JI. A. Homuposckuii, B. M. Tlomnskos ;

noa. pen. B. E. Ilomombckoro. — 7-e wu3a., crep. — MockBa
[IpocBemenue, 2023. — 272 c. : n.
4. Mepzmsak, A. I'. Maremaruka. ['eometpust : 11-if kmacc: yrayOn€HHBIHI

ypoBeHb : yueOHuk / A. I'. Mepansk, 1. A. Homuposckuii, B. M. TlonskoB ;

noxn. pea. B. E. Ilogonsckoro.

7-e wu3m., cTep. MockBa

[Ipoceenienue, 2023. — 254 c. : nn.
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1.

s ooyuarowuxcsi:

Mep3nsk, A. I'. MatemaTtuka. AnreOpa 1 Hayajla MaTEMaTUYECKOIO aHAn3a
10-#1 xnmacc: yrayOn€éHHBIM ypoBeHb: yueOHUK / A. I'. Mep3msk, 1. A.

Homuposckuii, B. M. IlomsikoB. — 7-¢ wusn.,, crep. — Mocksa

[Ipocsemienue, 2023. — 476, [4] c. : ni.

Mep3nsk, A. I'. MatemaTuka. Anrebpa 1 Hayana MaTeMaTHYECKOro aHalIu3a
11-i1 kmacc: yrayOnéHHbli ypoBeHb: yueOHuk / A. I'. Mepsnsk, . A.

Homuposckuii, B. M. Tlonskos ; nox pea. B. E. Tlononsckoro. — 6-e usn.,

crep. — Mockaa : IIpocsemenue, 2023. — 412, [4] c. : u.

Mep3nsk, A. I'. Marematuka. 'eometpust : 10-i kmacc: yriayOaEHHBIN

ypoBeHb : yueOHuk / A. I'. Mepsnsik, 1. A. Homuposckuii, B. M. Tlonsikos ;

noa. pea. B. E. Ilomomeckoro. — 7-¢ wu3g., crep. — Mocksa

[Ipocenienue, 2023. — 272 c. : ui.

Mepsnsk, A. I'. Marematuka. ['eometpust : 11-if knacc: yriyOn€HHbBIN

ypoBeHb : yueOHuk / A. I'. Mepsnsik, 1. A. Homuposckuii, B. M. Tlonsikos ;

noa. pea. B. E. Ilomomeckoro. — 7-¢ wu3a., crep. — Mocksa

IIpocenienue, 2023. — 254 c. : ui.

6.2. JlomosHuTeJibHAsE ydyeOHAasi JUTepaTtypa (011 neoazoza/ons

odyuarouuxcs)

s neoacozcos:

Komarun 1O. M., Tkauésa M. B., ®émopoa H. E., [llabynun M. U.
Marematuka : anrebpa ¥ Havajla MaTeMaTHYECKOrO aHAIW3a, FEOMETPUS.
Anre0pa u Hadana maremarudeckoro aHanusa. 10 kmace : yueonuk / 0. M.
Komsarun, M. B. TkauéBa, H. E. ®&énopora, M. U. [llabynun. — 10-e u3sx.,
crep. — Mocksa : [Ipocsemenue, 2019. — 384 c.

. Komsarua 10. M., Tkauésa M. B., ®émopoa H. E., Illabyaun M. M.
Marematuka : anrebpa W Havala MaTEeMaTHYECKOTO aHAIHW3a, TEOMETPHS.
Anre0pa u Hadana MareMatudeckoro aHanmsa. 11 kmace : yue6nuk / FO. M.
Komsarun, M. B. TkauéBa, H. E. ®&énopora, M. U. [llabynann. — 10-e u3x.,
crep. — Mockaa : [IpocBemenue, 2019. — 384 c.

. Mep3nsik, A. I'. MatemaTuka: anrebpa v Hadajga MaTEMaTHIECKOTO aHAJIHN3a,
reoMmeTpusi. Anredpa ¥ Hadajga MaTEeMaTHYECKOTO aHaiau3a. YTIIyOIEHHBIN
ypoBeHb : 10 kimacc : caMOCTOsATeNbHBIE W KOHTPOJbHBIE paboTel / A. T
Mep3nsk, B. b. Ilononckmii, E. M. PabunoBuu, M. C. Axup. — M.
:Benrana-I'pad, 2020. — 125, [3] c. : min. — (Poccuiickuii y4eOHUK).

. byuixo, E. B. MaremaTtuka: airedpa 1 Havalla MaTeMaTHYECKOI'0 aHAJIN3a.

Yrny6néuuneiiit yposens : 10 kiacc : metoandeckoe nocodue / E. B. Bytiko,
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A.T. Mep3nsik, B. b. Tlononckuii, M. C. Sxup. — M. :Benrtana-I'pad,
2020. — 92 c. : un. — (Poccuiickuit yueOHUK)

. byuko, E. B. Marematuka : anreOpa 1 Hayana MaTEeMaTU4YECKOrO aHaIU3a,
reometpusi. 'eomerpus. Yriyon€Hublil ypoBenb : 10 kiacc : MeTonuyeckoe
nocobue / E. B. bynko, A. I'. Mep3nsk, B. b. [Tononckuii, M. C. Axkup. —
M. :Bentana-I'pad, 2020. — 83 c. : un. — (Poccuiickuii y4eOHUK).

. byuko, E. B. Maremartuka: anreOpa u Hauajga MaTeMaTHYECKOr0 aHaIu3a.
Yrny6onéuuneiit yposess : 11 kiacc : metoandeckoe nocodue / E. B. Bytiko,
A.T. Mep3nsik, B. b. Tlonmonckuii, M. C. Sxup. — M. :Benrtana-I'pad,
2020. — 143 c. : wn. — (Poccuiickuii yueOHUK)

. byuiko, E. B. Maremaruka: anrebpa U Hadajga MaTeMaTHYE€CKOrO0 aHau3a,
reometpusi. ['eomerpusi. Yriyonéuuelil yposens : 11 kiacc : MmeTonuyeckoe
nocobue / E. B. byuko, A. I'. Mep3nsk, B. b. [Tonounckuii, M. C. Axup. —
M. :Bentana-I'pad, 2020. — 80 c. : un. — (Poccuiickuii y4eOHUK).

. Atanacsu JI. C., bByry3zoB B. @., Kagomues C. b., [Tlozasik 3. I'., Kucenéna
JI. C. Marematuka: anrebpa ¥ Hayajga MaTeMaTUYEeCKOro aHallu3a,
reomerpusi. ['eomerpusi: 10—11-i1 kmaccel: 06a30BbI U yriIyOnEHHBIN
ypoBHH : yueOnuk / JI. C. AranacsH, b. B. , K. C. [u ap.]. — 11-e u3z., cTep.
— Mockaa : IIpocsemenue, 2019. — 287 c.

s obyuarowuxca:

. Komsirua }O. M., Tkauésa M. B., ®énopoa H. E., IllaGynun M. HU.
Marematuka : anreOpa U Hadajla MaTeMaTUYECKOTO aHallM3a, Te€OMETPHS.
Anre0pa u Hadana maremarndeckoro aHanmusa. 10 kmacc : yuebnuk / FO. M.
Komsarun, M. B. Tkauépa, H. E. ®énoposa, M. U. [llabynun. — 10-e u3m.,
crep. — Mockaa : IIpocsemienue, 2019. — 384 c.

. Komssrur 10, M., Tkauésa M. B., ®émopoa H. E., Illabynun M. MN.
Marematuka : anrebpa ¥ Hayala MaTeMaTHYECKOTO aHAIW3a, TEOMETPHS.
AnreOpa u Havana MatemaTrueckoro aHanusa. 11 kiace : yae6nuk / FO. M.
Komsarun, M. B. TkauéBa, H. E. ®&énopora, M. U. [llabynann. — 10-e u3sx.,
crep. — Mocksa : [Ipocsemienue, 2019. — 384 c.

. Atanacsu JI. C., byry3oB B. @., Kagomues C. b., [Tozask 3. I'., Kucenéna

JI. C. Maremaruka: anreOpa v Havajaa MaTeMaTHYEeCKOTO aHaIn3a,

reometpusi. ['eomerpusi: 10—11-if xmaccel: 0a30BbIi W yriIyOJIEHHBIN

ypoBHu : yueOnuk / JI. C. Aranacsn, b. B. , K. C. [u ap.]. — 11-e uzna., crep.

— Mocksa : IIpocsemenue, 2019. — 287 c.

6.3. YueOHO-MeTOAMYeCKAsl JIUTepaTypa
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1. Maremartuka : paboume mporpammsl : 5S—I11 kmaccsl / A. I'. Mep3nsk,
B. b. Ilonouncku#i, M. C. Axup, E. B. byuko. — 2-e usa., mepepab. — M.
:Bentana-I'pad, 2017. — 164 c.

2. bymko, E. B. Maremaruka: anre0pa u Hayajaa MaTeMaTHYECKOTO aHaIu3a.
Yrnyonéuuneiit ypoenb : 10 wmacc : merogumdeckoe mnocooue / E. B. byiko,
A.T. Mep3nsik, B. b. Tlononckuii, M. C. Sxup. — M. :Benrtana-I'pad, 2020. —
92 c. : un. — (Poccuiickuii yueOHUK)

3. byuko, E. B. Maremaruxka : anredpa 1 Hauajga MaTeMaTHUYECKOTO aHAJIN3a,
reomerpusi. ['eomerpusi. YrinyOn€uuoiii ypoBeHb : 10 Kiacc : METOIUYECKOE
nocodue / E. B. bynko, A. I'. Mepzmsik, B. b. Tlononckuii, M. C. Axkup. — M.
:Benrtana-I"pad, 2020. — 83 c. : wi. — (Poccuiickuii yueOHUK).

4. byuko, E. B. MaTemaTuka : anredpa u Hayajla MaTeMaTUYECKOTO aHAIH3a.
Yrnyonéuueii ypoenb : 11 wmacc : merogmdeckoe mnocooue / E. B. byiko,
A.T. Mep3nsk, B. b. Tlononckuii, M. C. Sxkup. — M. :Benrana-I'pad, 2020. —
143 c. : un. — (Poccuiickuit yueOHUK)

5. byuko, E. B. Maremaruka : anreOpa 1 Hauajga MaTeMaTHYE€CKOTO aHAJn3a,
reometpusi. ['eomerpus. YrmyOnéuueiii ypoBeHb : 11 kimacc : MeToau4ecKoe
nocodue / E. B. bynko, A. I'. Mep3nsk, B. b. Tlononckuit, M. C. Sxup. — M.
:Benrtana-I"pad, 2020. — 80 c. : min. — (Poccuiickuii yueOHUK).

6.4. [lepeyeHb peKOMeHyeMbIX TEXHHYECKHX CPeJACTB 00yUeHUsi, B TOM
YyHcie TPeHaKepoB

1. UuTepakTuBHas AOCKa/ DKpaH.
2. KommproTep/HOYTOYK.
3. MynbTUMEINATTPOEKTOP.

6.5. IlepeueHb peKOMeHAYeMBbIX  JJIeKTPOHHBIX  (HU(POBBIX)-
o0pa3oBaTe/IbHBIX PECYpCOB

1. DnexkTpoHHBI 00pazoBaTenbHbI pecype "S caam EI'D. Cpennee obiee
oOpa3zoBaHue. YUeOHBI MOAYJIL IO PEIICHHIO JHBIX 3aJaHHi M0 ydeOHOM
Y y p TpYy. y y
npeametry "Martematuka (yrmyOmenneld  ypoBeHs)". 10-11 xmaccel", AO
MznatensctBo "lIpocBemenue"”,
2. DIeKTpOHHBIM 00pa3oBaTelabHBIN pecypc "Jlomamume 3aganus. CpenHee
Tp Y pecyp p
obmee oOpasoBanue. I'eomerpusa”, 10-11 xmacc, AO MH3garenncTBO
P P
"IIpocBernienue",
3. DnexkTpoHHBLIA oOpa3oBaTeabHBIN pecypc "Jlomamnue 3aganus. CpenHee
Tp Y pecyp p
obmee oOpa3zoBanne. Anreodpa", 10-11 knacc, AO U3narennsctBo "IIpocBenienue",
P P p
4. Tpenaxep "OOnako 3nanuit". Marematuka 11 «mace, OOO
"duzukonJlad",
5. Tpenaxep "OOmako 3Hanui". Marematuka. 10 xkmacc, OOO
"duzukonJlad".
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6.6. MarepnajbHO-TeXHHYECKHE CpeacTBa M 000pyI0OBaHMA LIS
o0y4yeHus

1. KoMIIIeKT HHCTPYMEHTOB KJIaCCHBIX

2. HaGop mozeneit 15 1a00paTopHbIX padoOT MO CTEPEOMETPUU

3. Tabnuupe! no anredpe: « Tpuronometpus», « DyHKIHN»

4. Tabnuipl mo reomerpun: «MHOTOrpaHHUKNY, «Tena BpameHus»

5.JIms  obecnieyeHuss O0Oy4YeHUsS C HCIIOJB30BAHUEM JAUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJOTUN HEOOXOAUMBI:

KOMITBIOTEPBIMIIMUHBIETEXHUUECKUEYCTPOMCTBAYUEHUKOB U Tejarora ¢
BBICOKOCKOPOCTHBIMBBIXO/1I0M B Wurepuer,
00eCreynBaoIneBO3MOKHOCTEPAOOTHI C MYJIbTUMEIUNHBIMKOHTEHTOM
BOCTIPOU3BEACHUEBUACOU300paKEHNN, KAaUeCTBEHHBIMCTEPEO3BYK B HAYIIHHMKAX,
peUeBOBBOI ¢ MUKpO(DOHA U Ap.
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B1

B2

B3

B4

IIpunoxenue 1 k padoueii nporpamMmme

HPUJIOKEHUSA ONEHOYHBIE MATEPHUAJIBI

1. Owuenounbie cpeacrBa AJd

TeKylero KOHTPOJIS YyCleBaeMOCTH
o0yuyarommxcst

Tekylmuil KOHTPOJIb OCYLIECTBIIAETCS B XO/€:
- YCTHOTI'O OIIpOCa;

-KOHTPOJIBHBIX padoT.

DonO oueHoOUHbIX CPeOCme 0J1 NPOBEOEeHUs MEKYULe20 KOHMpPOos

OLHEHOYHBIE MATEPHAJIBI 11O KYPCY
«Aare0pa ¥ HaYaJIa MATEMATHYECKOI0 AHAJIN3A)
JleMOHCTpALIMOHHAS BEPCUsI KOHTPOJBbHBIX PadoT

JAmarHocTuuyeckuii cpe3
Bapmuanr 1

3aganue

B nernem narepe 184 pe6énka u 26 BocnuTaTeneid. B oqHoM aBTOOYyCE MOYKHO TIEPEBO3UTH

He Oosiee 40 maccaxxupoB. Kakoe HanMeHbIIee KOJTUYECTBO TAKUX aBTOOYCOB IMOHAI00UTCS,
9TOOBI 32 OJIMH pa3 MEPEeBE3TH BCEX M3 Jlarepst B Topoa’?

Ha pucynke >KMpHBIMH TOYKaMH MOKa3aHO CYTOYHOE KOJIMYECTBO OCAJKOB, BBIMAJABUINX B
Tomcke ¢ 8 mo 24 suBapst 2005 roma. Ilo ropu3oHTanM yKa3bIBaIOTCA 4YMCiIa MeECsla, MO
BEPTUKAIN — KOJMYECTBO OCAJKOB, BBIMABIINX B COOTBETCTBYIOUIHNI J€Hb, B MUJUIUMETpPAX.

JInsi HArJAIHOCTH JKMPHBIE TOYKM Ha PHUCYHKE COCIMHEHBI JuHHEH. Omnpenenure 1o
PHUCYHKY, Kako€ HauOOJIbIlIee KOJIMYECTBO OCAJKOB BBIMAAaio B rnepuoja ¢ 13 mo 20 sHBaps.
OtBeT gaiiTe B MIJUIUMETpPax.
45
4.0
35 1"1 A
30-H o
2,54 | \
2,0 I',I. ! ||I!I I|I ’II. \ I
15—

1,0 14 .-" ||.'I | - |-

05 \j \ \/\/\

00 | \N_/]
8 9010111213141516171819202122 2524

Sab

. _ 2 — —
Haiinute 3HaueHue BBIpa)KeHI/I}Isab 8a npud = 3, b=38

Jlna TpancnioptupoBku 45 ToHH rpy3a Ha 1300 KM MOJKHO BOCIOJIB30BaThCsl YCIyraMH

OJHON U3 TpEX (I)I/IpM-HepeBO3‘-II/IKOB. CTouMOCTh NEPCBO3KN W TPY30IMNOABEMHOCTD

aBTOMOOMIIECH UL KaKIA0ro IMEpeBO3YMKaA yKa3aHa B Ta6m/1ue. CKoJIBKO py6JICI>'I NpUACTCA
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BS5

B6

B7

Cl1

B1

B2

B3

3aIUIaTHTh 32 CAMYIO JICIICBYIO IIEPEBO3KY?

Croumocthb nepeBo3KHU oquuM | ['py30noabeMHOCTH
IlepeBo34uK | aBTOMOOWIEM aBTOMOOMIEH
(pyo0. Ha 100 xkm) (TOHH)
A 3200 3,5
b 4100 5
B 9500 12

Haiiqure miomans mnapaiesorpaMma, BEpIIMHBI KOTOPOrO HMMEHOT KoopauHatel (1; 7),

(8;2),(8;4), (1,9).

B npsiMoyrosnbHOM TpeyrojpHUKE OJWH U3 KaTeToB paBeH 10, ocTpbli yro, mpuiekariui K
HeMy, paBeH 60°. Haiinurte miomans TpeyrojibHUKA.

bapxa B 10:00 Bbinuta 3 myHkra A B myHKT B, pacnomnosxennsiii B 30 kM ot A. [IpoObIB B
nyakte B 1 yac 40 MmunyT, Oap’ka OoTHpaBUiack Ha3aJ U BepHynack B MyHKT A B 21:00 Toro

xe nHa. Onpenenure (B KM/4ac) CKOPOCTh TEUEHUS PEKH, €CITU MU3BECTHO, YTO COOCTBEHHAs
CKOPOCTh Oapku paBHa 7 KM/4.

Pemmre ypasrenne (X-5)*-3(x-5)2-4=0.

Bapuant 2
3aganue

Jletom xumorpamMm kiayOHWKH ctouT 80 pyOmeit. Mama kynuna 1 kr 200 kimyOHUKH
Ckoutbko py6neit caaun oHa mosryaut ¢ 500 pyoneit?

Ha pucynke >KMpHBIMH TOYKaMH MOKa3aHO CYTOYHOE KOJIMUYECTBO OCAIKOB, BBIMAJABIINX B
Mypmancke ¢ 7 o 22 HosiOps 1995 rona. I1o ropu3oHTany yKa3bpIBalOTCSA YKHCIIa MECSIA, 110
BEPTUKAIN — KOJMYECTBO OCAJKOB, BBINABIIUX B COOTBETCTBYIOIINIA JI€Hb, B MIULITUMETPAX.
JUis HarisgHOCTH SKMpHBIE TOYKM Ha PUCYHKE COEAMHEHBI nuHHed. Onpenenure 1o

PUCYHKY, CKOJIbKO HHCI;'I M3 JaHHOI'O I€pruoaa BhIIIagalio MCHEC 3 MUIITIUMETPOB OCaAKOB.

50

451 ! ! !

20 w

35| A |l
i1 {11

30 F 1 FH

2,54

/ AT {1 ’F
2.0 I - |II ‘.,' lll ! 1 \
1,5 I 1A H |
10 \\//\1 | [ Ill | _fl"
0.5
0.0 \/\i

78 910111213141516171819202122

2c—4

Haiinure 3nauenue BBIpa)KeHI/I}ICd - 2danC =0,5,d=5
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B4

JUig TpaHCTIOPTUPOBKHU 3 TOHH Ipy3a Ha 250 KM MOKHO BOCIHOJIb30BaThCSl yCIyraMH OJIHOM
U3 Tpex (GupM-nepeBo3unkoB. CTOMMOCTh MEPEBO3KU U TPY30IOIbEMHOCTH aBTOMOOHIICH
JUISL KQKJIOTO TEepeBO3YMKa yKka3zaHa B Tabmuie. CKOJbKO pyOjei mpuiercs 3aluiaTuTh 3a
caMylo JCIIEBYIO IEPEBO3KY?

Croumocthb nepeBoO3KHU oauuM | I'py3onoabeMHOCTD
IlepeBo3uuk | aBTOMOOMIEM aBTOMOOMIIel
(pyo. Ha 10 km) (TOHH)
A 110 2,2
b 140 2,8
B 160 3,2

B5  Haiiaure nnomans napamienorpaMMa, BEpIIHHBI KOTOPOTO UMEIOT koopauHaTtsl (1;7), (5;3),
(5:5), (1,9).

B6 B npsMOyroJibHOM TpEeyrojibHHKE OJWH M3 KaTeToB paBeH 10, OCTphIil yroji, iexanui
HanpoTHUB Hero paBeH 60°. HaiiauTe miomans TpeyrojJbHUKA.

B7 Karep B 10:00 Bbimen u3 nyHkta 4 B MyHKT B, pacrosnoxeHHbId B 15 kM oT A. IIpoObIB B
yHKTe B 1 4ac, kaTep oTHpaBWiCs Has3al W BepHyJICS B NyHKT A B 15:00 Toro xe mHs.
Omnpenenure (B KM/4ac) COOCTBEHHYIO CKOPOCTh KaTepa, €CJ U3BECTHO, YTO CKOPOCTh PEKU
paBHa 2 KM/4.

Cl  Pemmre ypaBHenue (X+2)*+5(x+2)?-36=0.

KonTpoabHasi pabora nmo teme: MHOkKeCTBA PAlIMOHAJIBbHBIX U
HeﬁCTBHTeﬂbHBIX qHuceJ. PaIII/IOHaJIbeIe YPABHCHHA U HEPABCHCTBA
Bapuant 1 Bapuant 2
No 1. Pemuth ypaBHEHUE: No 1. Pemuth ypaBHEHUE:
1) 7x3 — 42x = 0; 1) 3x* — 48x% = 0;
x2+1 x*-1 2x+1 x-—1
2) - =0 ) — =1
x—2 x+1 7 4
Ne 2. Pemnth cucteMy ypaBHEHUI: Ne 2. Pemmth cuCTEMy ypaBHCHHIA:
[3x+4 y=1 [ 5x+y=2
| 2x—y=8 |4 x—2y=10
Ne 3. PemmnTh HepaBeHCTBO: Ne 3. PemmTh HEPaBEHCTBO:

— 5 -3 2x-5 6
2x+1_3x 121; 1 _ <24

3 2 4 5 10

D
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2x — 2
z— ; 2)x2—3x—1 ; >
2)x 6x+9>0,3)6_x>0 )x“ —3x 0>03)2x+5 0
Ne 4. Haiitn cymMy KOpHEH ypaBHEHUS: Ne 4. Haiitu cymMy KOpHEW ypaBHEHUS:
21X =14 x—2=0 54 —10x—3=0

Ne 5. ®nakon mamnyns crout 160 pyonein. Ne 5.IMlapuxoBas pyuka ctout 40 pyOsieid.
Kakoe nHanOojbliiee 4HCIIO q)HaKOHOB MOXHO Kakoe HanOOJIbIIIEee YUCIIO TaAKUX pyueK
kynute Ha 1000 pyOneit BO  Bpems
pacrpoiaku, KOrjaa CKUaKa cocTaBisieT 25%"?
Ne 6. Pemnte HepaBeHCTBO:

MO>KHO OyneT Kynuth Ha 900 pyOuneii mocie
noBBIIIeHUd 11eHbI HA 10%?

Ne 6. Pemite HepaBeHCTBO:

4x? +x—3 -
3x24+8x—37 12x* —31x+ 14
4x2 4+ 3x—1

KonTposabHast padora mo teme: @ynkuun u rpagpuxku. CrenenHas pyHkouus ¢
LeJIBIM N0Ka3aTeseM

Bapuant 1
3anoJiHUTe NPONYCKH B MCTUHHOM YTBep K/IeHUH.

1.Ecnu xaxx1oMy 3Ha4eHHIOXU3 HEKOTOPOTO MHOYKECTBA YMCEI IMOCTABJIEHO B COOTBETCTBUE
YHCIIOY, TO TOBOPSIT,UTO . . . .

2.Oyukuus y(X) Ha3pIBaeTCs YOBIBAIOIIEHTHA HEKOTOPOM IPOMEKYTKE, €CIIH . . .
3.Eciu y(-x) = y(X) st 11006010 X U3 00J1aCTH ONpeIeIeHus, TO (DYHKITUS HA3bIBACTCH . .

4.I'padux HeueTHOU (PYHKIIUU CUMMETPUYEH OTHOCUTEIBHO. . .

5.BeTBu runepOoIbl y = - — PaCMOIOKEHBI B. . . U . . . YSTBEPTAX.
X

OﬂpeHeJIPITe,I/ICTI/IHHO HJIMIT0KHOYTBEPIKACHUEC.

6.00macte onpeaeneHuss QyHKIUHUY=~/3—Xx X = 3.

1

7.®ynkuusay = X 2 Bospactaer npu X > 0.
. 3 . .1
8.I'paduku pyHkuMily = — My = 6X MepeceKkaroTCsIB eAMHCTBEHHON TOUKeC a6cunccon§ :
X

9.PenennemM HepaBeHCTBAX < 64 SBNISETCA MHOXKECTBO -2 <X < 2.

10. YpaBHeHne v5—2x = 1 — X UMeeT eJMHCTBEHHbII KOPEeHb, paBHBIN-2.
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Bapmuanr 2
3anoJiHUTE NPONYCKH B HCTHHHOM YTBepPKICHHH.

1.06mactei0 onpenencHust PyHKIIUU HA3bIBACTCS . . .

2.®DyHKusA y(X) Ha3bIBAETCH. . . .HA HEKOTOPOM IIPOMEXKYTKE, €CII OOJIbIIEMY 3HAUEHHUIO
apryMeHTa COOTBETCTBYETMEHBIIICE 3HAUCHUE (DYHKIIHH.

3.Ecaur > 0, Toy(x) = X'. . . .mpux > 0.

4. OyHKIUS HA3BIBACTCA HEYETHOM, €CIH . . . . AJIS JIF0OOT0 X U3 00JIaCTH ONPEEeIICHHS.
k

5.I'paduk pyHKIIMUY = — HA3BIBAIOT. . .
X

OHpeI[eJII/ITe,I/[CTI/[HHO NJINJI0KHOYTBEPIKICHUC.

6.00mnactp onpesneneHuss GQyHKIUNY= X > 3.

1
7.@yakmusy = 2x° - = HedeTHas

X
. 16
8.I'paduku pyHknmity = — my = 4xXmnepeceKkaroTcsaB TOUYKaxc adcIiuccaMu2u-2.
X

9.PemienueM HepaBeHCTBAX > 81 ABIAETCS MHOXKECTBO -3 <X < 3.

10. Pemenuem ypasuenus v 20 — x° = 2XABIsOTCS yncna2u-2.

KonTpoabHasi pabora nmo teme: ApupmMeTudecknii KOpeHb N—0M CTENEHM.
HppanuonanbHblie ypaBHEHUSI 1 HEPABEHCTBA

Bapuanr I Bapmunant I1
. 4 4 3 G, 3
Nel. Beruncnuts: Yo 4fo Nol. BEIYHCIIHTE: A2 05
Ne2. BeraucuTs: -21/16 No2. BEIYHCINTS J20.5
3fp. 2% . 5 No3. Beramcmnts: —63/8
Ne3. Beruncnuts: Lo d
Ned. Pemuts ypaBHeHue: x°=64 Ned. Pemuts ypasHeHue: X°=32
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Neo5. BEIUHCINTE:

Ve 3-4/2 27

Ne6. [IpeoOpa3zoBath BbIpaxeHHE:

Y22

Ne 7. Pemnts ypaBHEeHUeE:

V8 —x =5.

Neo5. BeIUHCIUTD:

Ne6. [IpeoOpa3oBath BbIpaxKeHHE:

Ne 7. Pemnts ypaBHEHUE:

V59 —x=28.

Ne 8. Haiinure 3nauenue BoipaxkeHus: Ne 8. Halinure 3HaueHue

1

3

1\73 1\7s
075 4 (—_) T _(—
w7+ () - (5)

BBIPAXKCHHA:
0,75

e (L) 1y
3+(16) _<25)

KonTposabHast padora no teme: IlokaszaTenbHas pyHKIus

BapuanT 1

Nel. CpaBuuTe uncia: 2V3 22

Ne 2. PemiuTh ypaBHeHHE:

1
1-3x _ x-12 _
12 16, 2)5 T

1 x—-15 1
3) (Z) =opH 6o =216,
5) 937%% = 4,5 2375,

x—y=4

Ne 3. PemiuTh cucTeMy ypaBHeHHMIi: {5x+y _ ot

Ne 4. Pemnte ypaBHeHHe:

3 -11" -3*.15+11"-15=0

BapuanT 2

Ne 1. CpaBHuTe ynciaa: 1, 01 13y1,01°15

Ne 2. PemiuTh ypaBHeHUE:

1
1)387%X =127, 2) 6% 10 = —

36’
2 (3

5) 7172% = 3,5 2172x,

4x—-10 1
= —,4) 72*% = 343,
T

x+y=-2

Ne 3. PemtuTh cucTeMYy YpaBHEHHIi: {6“53’ _ 36

Ne 4. Pemiute ypaBHeHuUe:

2% - 7" -7".5+2".5=0

KontpoabHas padora no teme: Jlorapupmmuueckass GyHkuust

Bapuant 1
Ne 1. Berunciantb:

1) log31,8 + log35; 2)log;351
logo(131¢) )

—log313; 3) log,log;81; 4) Hog,13

Bapuant 2
Ne 1. BeruncianTs.

1) log,6,4 + log,5; 2)log,512

log, (7'%)
_10g42; 3) 10g310g327; 4) Tgﬂ;
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5) log 549%; 6) 2510823,

Ne 2. Pemnth ypaBHEHUE:

1) loge(=3 —x) =3;

2) logs (x + 3) = logs(6x + 7);

3) logi(12 —4x) = -3;

4) logs(7 — 4x) = log5(6 — 5x) + 1.

Ne 3. Pemute cuctemMmy ypaBHEHHIA:

{logzx + log,y =5,
x — 3y = —20.

5) log 77117%; 6) 521°8s%,
Ne 2. Pemmuts ypaBHEHUE:
D logy(-1—-x) =3;
2)log; (x +9) = log,(2x — 11);
3) log%(4 —x)=-2;
4) logs(5 + 7x) =logs(2 + x) + 1.

No 3. Pemmute cucreMmy ypaBHEHHIA:

{log3x +logsy =5,
x—y=—6.

Kontpoabhasi pa6ora no teme: Tpuronomerpudeckue BbIpaskKeHHUs

BapuanrT 1

No 1. Beruuciure:

a)2003%—4sin %+cos360°; 6 )cos780°;
. 4r
B) sin —.
) 3

Ne 2. Beruucnure Sina, tga, CiQa,
ecIu

cosa=-2 T co<n,
3’2

Ne 3. YnpocTtute BblpaxeHue:

a) cos(a —pB)—cos(a+f);

0) 1+2 cos[% -~ a) cos(~a).

Bapuanr 2

No 1. Beruuciure:

a)4cos%—25in %+sin 7; 6) sin750%;

iz
B)COS— .
6

No 2. Bprumciaure COSa,tgoa,Ctga
,ECIIH

Sina=—ﬂ, 7z<a<3—7[.
5 2

Ne 3. Yopoctute BbipaxeHue:

a) sin(a+ B)+sin(a—p);

0) 1+ 2sin( —a)sin (37” - aj :

Ne 4. Pemnts ypaBHeHue: sin 4x =0. Ne 4 Pemnre ypaBHeHuUe: 2cosx =1.

Neo 5. Ympoctuts Beipaxenne u HauTH erc Ne 5. YpOoCTUTh BBIpAKEHUE U HAUTHU €10

3HA4YCHUC! 3HAa4YCHUC
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sin?a—1 T T
Saemr — — 1, npua = —
a) —cosza+1’npua 4 )cosza »p 3
. T 2 2 2 .2
6) cos2a + ctg’a + sinanpua = z 0) cos“a + tg-actg“a + sin“a
T
npuax = —
P 3

Kontpoabhasi padora: Tpuronomerpuieckue ypaBHeHUs

Bapuanr 1 Bapuanr 2
1. Pemuure ypaBHeHHUs: 1. Pemuure ypaBHeHus:
. ry 1 ) 7. /3
a) Sln(ZX—Z)—E a) sm(3x—z):7

J2 X

X 7 1
0) COS(g - E) = 6) cos(g - Z) =5

2
B) tg(x+£j—i B) tg(x—zj—\@
3) 3 3
r) Sin 6x :g r) cos3x:—§
8 3
m) 2sin?x+3sinx—-2=0 1) 2c0s® X+Ccosx—1=0

KonTpoabnas pabora no teme: Ilocsie10BaTeIbHOCTH M POTPeCCHHA
Bapuant 1

Ne 1. Bpuraga manspoB kpacut 3abop miuHONH 810 METpOB, €XEIHEBHO YBEIWYHBAs HOPMY
MOKPAcKH Ha OJHO M TO K€ YUCIO MeTpoB. M3BecTHO, YTO 3a MepBbI U MOCIHEAHUN JEHb B
cymMe Opuraga nokpacuna 180 merpos 3abopa. Omnpenenurte, CKOJIbKO AHEH Opuraga mMajspos
Kpacuiia Bechb 3a00p.

Ne 2.Ilere Hano pemnts 333 3agaun. ExxeHEBHO OH pelIaeT Ha OJHO U TO )K€ KOJIMYECTBO 3a/1a4
0oJbIIIe M0 CPaBHEHUIO C MpenplayluM gHeM. W3BecTHO, 4To 3a mepBblid AeHb [leTs pemmn
53agau. Onpenenute, CKOJIBKO 3aAa4 pemni [leTs B mocnenHuid 1eHb, €ClIM CO BCEMU 3aJauaMU
OH cIipaBuJICs 3a 9 THEM.

Ne 3. Typuct uaer u3 OAHOTO TOpoda B APYroi, Ka)Ablii JE€Hb MPOXOJs OOJbIlIe, YeM B
NpeAbIAyIUA JIeHb, HA OJIHO U TO K€ paccTosHue. M3BecTHO, 4TO 3a MEpBBIM JI€Hb TYPHUCT
npoien § kuioMeTpoB. Onpenenure, CKOJIbKO KMJIOMETPOB MPOLIEN TYPUCT 332 UETBEPThIN JEHb,
€ClIM Bech MyThb OH mpomen 3a 10aHeill, a paccTosTHUE MEXJy TOpOJAMH COCTaBJISET
215 KuIOMeTpoB.
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No 4. YauTka moJi3eT OT OJHOTO JiepeBa 0 Apyroro. Kaxplil 1eHb OHa MPOMOa3aeT Ha OJTHO U
TO K€ PacCTOSTHHE OOJIbINe, YeM B MPEIbI YN JeHb. MI3BeCTHO, 4TO 3a MEpBBIA U MOCICIHU I
JHU YJIUTKa Ipomnossia B o0uiei ciaoxHoctu 11 MerpoB. Onpenenure, CKOJbKO AHEW YIUTKA
IIOTPaTUJIa HA BECh ITYTh, €CIIM PACCTOSIHUE MEXKAY IEPEBBSIMU PABHO 33 METpaM.

Ne 5.JIene namo moamucath 972 OTKpHITKU. EskenHEBHO OHA MOJMUCHIBAET HA OJHO M TO XK€
KOJIMYECTBO OTKPBITOK OOJIBIIE M0 CPABHEHUIO C MPEABIAYIIUM JHEM. M3BECTHO, YTO 3a MEepBHIN
nenb Jlena nonmucana 20 oTkpbITOK. Onpenenure, CKOJbKO OTKPHITOK OBLIO MOANMCAHO 3a
cebMOM JIeHb, €CJI BCs paboTa ObliIa BBITIOJIHEHA 32 18 mHel.

Bapuanr 2

Ne 1. Bpurana mansipoB kpacuT 3abop umHON 270 METpPOB, €XEIHEBHO YBEIWYHBas HOPMY
MOKpPacKl Ha OJHO M TO K€ YHMCJIO METpOB. M3BECTHO, YTO 3a MEPBBIM U MOCICIHUN JEHb B
cymme Opuraga mokpacuia 90 metpoB 3abopa. Ompenenure, CKOJIbKO JHEH Opuraaa MalspoB
Kpacuiia Bechb 3a00p.

No 2. Bace Hano pemnts 140 3aa4. EsxxeTHEBHO OH peIIaeT HA OJIHO M TO K€ KOJIMYECTBO 33734

0OJIbIIIe TI0 CPABHEHHUIO C MPEAbIAyIHuM AaHeM. M3BecTHO, uTO 3a mepBbId JAeHb Bacs pemmn
8 3amau. Onpenenute, CKOJIbKO 3aa4 pemni Baca B mocienHuil 1eHb, €CJIM CO BCEMU 3aJa4amMu
OH CITpaBHJICS 3a 7 THEM.

No 3. Typuct mumer w3 OJHOTO TOpPOJa B APYrOW, KaXAbIA NI€Hb MPOXOJs OOJIbIle, YeM B
NpEeabIAYIIMA J€Hb, Ha OJHO W TO € paccTosiHue. M3BecTHO, 4TO 3a MEpBBIM JEHb TYPUCT
npouien 9 kunomeTpoB. Onpenenure, CKOJIbKO KUJIOMETPOB MPOIIEN TYPUCT 32 YETBEPTHIN JICHbD,
ecau Bech MyTh OH mpomen 3a 10 aHed, a pacCTOSHHE MEXKAY TOpoJdamMu COCTAaBIISET
180 kumoOMeTpoB.

No 4. VnuTka mon3er oT 0JHOTO JiepeBa 10 Apyroro. Kaxaplii JeHb OHA MPOIOJI3aeT Ha OJJHO U
TO K€ paccTosiHue OOJIbIIE, YeM B IPEABIAYIIUH J1eHb. MI3BECTHO, UYTO 3a MEPBBIM U MOCIIECIHUN
JTHU YJIMTKA TMPOIOJ3JIa B O0ImIeH ciaokHOCTH 9 MeTpoB. Ompenenure, CKOJIbKO THEH YIMTKA
MOTpaTUJIa Ha BECh MYTh, €CIIU PACCTOSHUE MEXY JIEPEBbIMH paBHO 18 meTpam.

No 5. Upe nHano nmoanucats 880 OTKpBITOK. ExXeTHEBHO OHA MOJIMUCHIBAET HA OJHO U TO K€
KOJIMYECTBO OTKPBITOK OOJIBIIIE TT0 CPABHEHUIO C MPEIBIAYIINM JHEM. MI3BECTHO, 4TO 3a TIEPBBIMA
nenb Mpa moamucama 10 oTkpbiTok. Omnpenenute, CKOJIBKO OTKPBHITOK OBLIO TOAMKMCAHO 32
BOCBHMOM JICHB, €CJIH BCS paboTa Oblya BIITOTHEHA 32 16 THEH.
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KoutpouabHas padora nmo teme: IIpousBoanas.

Bapuanr 1 Bapuanr 2
Ne 1. Haiitu mpou3BoiHYI0 ()yHKIIHU: Ne 1. Haiiti mpou3BoiHYI0 ()yHKIIHH:
5 _ 2 2x —3
1) 4x* = 10x7 + 6x 1) 3x° — 20x2 + 8x + 12) 5cosx 3)
) 2x+1 x+1
+2; 2) 3sinx; 3) ——-4) 5%5) log;x6) 2*

X

3
— log,x7) Inx + 5lgx 4) 8%5) logex6) 5% — log,x
7) Inx + 7lgx

1 T
. QX —qj - —
8) 4cosx-9* 9) 5 sin (9x 3)

, 1. n
8) 5sinx - 4%9) gsm (6x - Z)

10) 7 cos(5x + 2)

No2. Pernte rHepasernctso f “(X)>0, ecu 10) 6 cos(2x + 3)

— 934 Ay2
f(x)=2x"+6x Ne 2. Pemnre nepaBenctso f "(X)>0, ecin

y f(x)=2x3+6x>
Neo 3. Hanmmure ypaBHEHHE KacaTelbHOM, ®) 6

HpOBeJZIeHHOH K rpaduky dpyHKmm Ne 3. Hanviure ypaBHEHHE KacaTebHOM,
f(x)=x"+2x-1 B TouKe x0=1. POBEIEHHOM K TpadQuKy QyHKIHH
f(x)=x2+2x-1 B TouKe xo=1.

KonTpoabnasi pabora nmo teme: IlpumeHeHne npou3BoaHOM

Bapuanr 1.

1. Ykaxure OKCTPEMYMBI U ITPOMEKYTKH MOHOTOHHOCTH, €CJIM OHU €CTh:

f'(x)+-+
f(x)02x

2. HaifTi pOMeXyTKH BO3pacTaHus, yObIBAHUS U TOYKH SKCTpeMyMa QyHKIHH Y = X° —8X+12.
3. HanmcaTh ypaBHeHue KacaTenbHO# k rpaduxy dyukmun Y =5-0,5x B Touke ¢ abemuccoiix
=3.

4. Haiitn HamGonblllee M HaMMEHbIIEe 3HaYeHHs (GYHKIMH Y =X —6X+13 Ha mpoMexyTke
[0;6].

Bapmuanr 2.

1. Vkaxure OKCTPEMYMEBI U ITPOMEKYTKU MOHOTOHHOCTHU, €CJIN OHU CCTh!:

f'(x)-+-
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f (X)-5 Sx

2. HaiiTu IpoMeXyTKH BO3pacTaHus, YObIBAHHS M TOUKM 3KCTpeMyMa (GyHKIHH Y = X° —6X* +4.
3. Hanmcatp ypaBHeHHe KacaTenbHoOl K rpaduky Gpynkmun Y =5-0,5x B Touke ¢ abemuccoiix
=-2.

4. Haiity HauGoblliee ¥ HaMMEHbIIEE 3HAYCHHS (QYHKIMH Y =X° —6X+13 Ha ImpoMexyTKe

[-14].

KonTposbHast padora mo teme: UccinenoBanus pyHKIMH C TOMOLIBIO
NPOU3BOIHOM.
Bapmuanr 1
Nel. Ha pucynke usobpaxen rpapux Y — fx) npousBoaHoi Gyrkuuum f(X), onpenenennoit
Ha unTepBaie (—8; 3). Haiinute npomexyrku Bo3pactanus ¢pyHkimu f(X). B oTBete ykaxure
CYMMY IEJIbIX TOYEK, BXOSIINX B ITH MIPOMEKYTKH.

V

=Y

-8 1/ 3

y=r"(x)

No 2. Ha pucynke wuzoOpakeH rpaduk TpOU3BOTHOW (DyHKIIUH f (x) 'OTIpe/IeTICHHON  Ha

WHTEpBAJe (_7;4)-Ha171z[me MMPOMEKYTKA BO3pacTaHusi (yHKIIUU f x)- B otBere ykaxwute
CYMMY LIENIBIX TOYEK, BXOJSAIINX B 3TH MPOMEKYTKH.

o
¥=flx) 1

Ne 3. Ha pucynke nzobpaken rpadpuk GpyHkiun Y = f (x) u oTMeueHbl Touku —1,1,2,4. B
KaKOM M3 9TUX TOUEK 3HAUEHUE MPOU3BOAHON HauMeHblee? B oTBeTe yKakuTe 3Ty TOUKY.

Ne 4. Ha pucynke n3o0pakeH rpaduk npousBoaHod ¢pyHkuu f(X), onpeneneHHoit Ha nHTEpBase
(—6; 5). Haitmure Touky sxcrpemyma ¢pynkiuu f(X) Ha orpeske [—5; 4].
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Ne 5. Oynkuus f (x) OIIPE/IETICHA U HENPEPBIBHA HA IIOJIYMHTEPBAJIE [_4; 5 ) Ha pucynke

n300pakeH rpaduk e€ mpousBogHON. HaiiinTe mpoMexxyTKu Bo3pacTanust GyHKITHH f (x) B
OTBCTC YKAXKUTEC CYMMY LECJIbIX TOYCK, BXOAAINIHNX B OTHU MMPOMECIKYTKH.

¥

EaN y=[x)

N~

-4 al ol 5

HP

=Y

Bapmuanr 2
Ne 1. Ha pucynke u3o0paskeH rpaduk mpousoanon ¢pyHkimu f(X), onpeneneHHo# Ha HHTEpBase
(=7;4). Haitmute npoMexxyTku Bo3pactanus ¢pyHkiuu f(X). B oTBeTe ykaxkute CyMMy LENbIX

TOYCK, BXOJAIIUX B 3TH IIPOMEKYTKH.
M
=

No 2. Ha pucynke wuzoOpaxeH rpaduk MpOU3BOJHON (QYHKITUU f (x)a OIpEJICIICHHON Ha

UHTEpBaJe (—1;13). Haiigure npomexxyTku Bo3pacTanus QyHKIIUU f x)- B otBere ykaxute
CYMMY LEIBIX TOUEK, BXOIAMINX B OTH IPOMEKYTKH.

Ne 3. Ha pucynke nzobpasker rpaduk Gy Y = f (x) ¥ OTMEYEHBI TOUKH -2, -1, 2, 3. B
KaKOM M3 9TUX TOUEK 3HaUEHUE MPOU3BOJAHON HauMeHblee? B oTBeTe yKaXuTe 3Ty TOUKY

¥

2 a/ || |
o

M
.
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/

Ne 4. Ha pucytike n3o6paxén rpadux dynxunn ¥ = J (x) — npoussoanoi ¢pynxuun J (%),
ONpENENIEHHON HAa NHTEPBAJE (_5; 7) - HaiimuTe TO4Ky SKCTpemMyMa () yHKIHH f (x)7
IPHHAIEKALLYEO OTPE3KY [—15 4].

)

;/. ™~

1

-
X

-5 o] 1 7
S T =r

Ne 5. Oynkuus I (x) OIIpE/IETICHA U HENPEPBIBHA HA MTOJIYMHTEPBAJIE [_4; 5 ) Ha pucynke

n3o0paxeH rpadpuk e€ npousBoaHoil. Halinure npomexyTku yobiBaHus (yHKINN f (x) ‘B

OTBCTC YKAXKUTEC CYMMY LECJIBbIX TOYCK, BXOAANIHNX B OTHU MMPOMCIKYTKH.
.LI

iaN y=[(x)
1 \/
3 ol 1 5 X

HP

KonTpoabnasi pabora no teme: IlepBoodOpaznasi u mHTErpaJl
Bapuant 1

1. Ha pucynke nzo0paxén rpaduk pyuxmun Y = F (x) » OJTHOM U3 MEePBOOOPA3HBIX HEKOTOPOH
byHKIIIH f(x), OTIpeNIeIEHHON Ha HHTEpBaje (_2; 6)~ [Tonb3ysick pUCYHKOM, OIIPEIEIINUTE

KOJIMYECTBO PEIICHUI ypaBHEHUS f (x) =0 ya OTpEe3Ke [_ 1;5]-
y

Ay

| f\,\/

-2 0 IU\J\/ﬁ x

y=Fix)

2. Ha pucynke n3o0pakén rpaduk HEKOTOpoi GyHKImK Y — S (x) (mBa myua ¢ obmiei
HavalabHOU TOYKOH). [10163ysICH pUCYHKOM, BBIYMCIIATE F (6) —F (2)7 rae F (x) — OJIHA W3

EPBOOOPA3HBIX (YHKIHH J(x).
A

T
1 I \

! >

X

o | 56

3. Ha pucynke u306paxén rpaduk HekoTopoit Gpynkiuu Y — f (x) “@yHKIHUS

-
F(x) =x" +30x" + 3055 — =
() 5 — onHa U3 nepBoo6pa3HLIX (I)yHKI_II/II/I f (x) Haiinute mmomaab

3aKpalleHHON (PUTypHI.
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Bapuanr 2
1. Ha pucynke u3o0paxén rpaduk GyHKimn Y — F (x) 0JIHOH U3 MepBOOOPa3HBIX HEKOTOPOI
byHKIIUN f (x), OnpeAcIEHHON Ha UHTEpBaJe (_3; 6)- [Tonb3ysch pUCYHKOM, ONIPEIEITNUTE

KOJMYecTBo pelenuit ypasuenns J (¥) =0pa OTpe3sKe [—255].
V)

y=F(x)

S,
-3 Ovl\f\j [

2.Ha pucynke n300paxén rpaduk HEKOTOpol GyHKIuu Y — f (x) (1Ba ;my4a ¢ obuei

=Y

HavanbHOM TouKOM). [loap3ysach pUCYHKOM, BEIYHCITHUTE F (5) —F (3)7rz[e F (x) — OJ1Ha U3

nepBo0Gpasmbx dyrxiy J (x).

VA

] \
=
X

o 1 45

3.Ha pucynke n306paxén rpagux HeKOTOpoit pyHKIHH Y — f(x). DyHKIUA

3
F(x) = 2x° — 54x* + 488x — =
— onna u3 nepeoobpasnbix ymkimn J (%) Haidmure
IJIOIIA/b 3AKPAIIEHHON (QUIYpHL.

¥

KounTposabHasi padora nmo teme: I'padukn TpUroHoMmeTpu4ecKux (PyHKIHI.
Tpuronomerpuveckue HepaBeHCTBA

Bapmuanr 1
1. Kakoii OykBoii o003Hauaercs o0nacTh 3HaUeHUH QyHKIMNU?
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a)Eb)R c)fd)Z
2. Kakas ¢yHkuus siBisiercss 00paTHON (GyHKIIUH CUHYC?
a)KOTaHreHC 0) KOTaHI€HCB) KOCHHYCT) KOCEKaHC

3. 3anummre B OpsKe Bo3pacTanus 3Hauenus sin(—20°),sin 90°, sin 20° B 0TBETE 3alUIINTE
HOMEpP BEPHOIO psaa

a)sin 20°, sin(—20°), sin 90°6) sin(—20°), sin 90°, sin 20°) sin(—20°), sin 20°, sin 90°.

4. YCTaHOBHUTE COOTBETCTBHE MEXy Tpadukamu U ux ¢popmymnamu. OTBET 3aIUIIUTE B TaOIHILY.

a)y=sin(x + 2)6) y=sin x B) y=sin(x — g)r) y=cos xn) y=tgx

5. K ocHOBHBIM cBO#CTBaM (DYHKIIMH HE OTHOCSTCA ...

a. Hynub. 4eTHOCTh, HEUETHOCThC. IOUCK I'paaycoB d. o61acTh 3HaUCHUN

6. Kakoii siBisercst yHkmus y = tg x?

a) TPUTOHOMETPUUYECKONO) KBaIpaTUIHOM B)JIOTapH(PMUUYECKONT) CTETICHHON

7. Bolpa3uTh B paguanaxyroi o = 240°

a) 4n/5 6) 2n/3 B) 4n/3r) 31/2

8. Ha xakoMm u3 prCYHKOB M300paxkeH rpaduk GyHKIUMH y=Ctgx Ha MPOMEKYTKE [-7; 7]

a) Ha pUCYHKe a 0) Ha pucyHKe OB) Ha pUCYHKE C I') Ha pUCYHKE T
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a) 6)

|
A
|
o
A
R
|
E)
|
ofR

S
N{a/—_
_—
®Y

B)

(SE]

(33 - /x 0| /n x| *
2 2

(Sin s cosz) tgn
9. Haiinure 3Ha4€HUE BBIPAKEHUSL: * .
a)l 6) OB) -11)0, 5
10.Yro siBiisiercst rpadukoM QyHKIHH y = sin X?

a) KOCHHYCOU1a0) CHHYCOHIaB) TAHT€HCOUIAT) OKPY>KHOCTh

Yacts B
1. IMoctpoiite rpaduk GyHKIHHE y=3 SiN (X - % ), ¥l OITUIITUTE II1ard TIOCTPOCHHUSI.

2. Pemmre Hepasenctso: SIN X < —0,5.
Bapuant 2

1.BbIpazuth B paguanax yroi o = 20°

a) n/56) /7 B) m/9r) m/10

2. Kaxoii OykBoii 0603HauaeTcst 061acTh 3HaYCHUN QYHKITIN?
a)EO)R B)fr)D
3. Kakas ¢pynkuus ssusercs oOpatHoit GyHKIMHU KOCUHYC?

a)KOTaHreHC 0) KOTAHI'€HCB) CUHYCT) KOCEKaHC

A T A
4. 3anuiunTe B NOPSAKE BO3PACTAHUSA 3HAUECHUSCOS 3 cos(— E); COS > B OTBETE 3aIHILINTE

HOMED BEPHOTI'O pAda
T TC T T T T T T Vs
cos—; cos(——); cos—0) cos(——); cos—; cosS—B)coS—; coS—; cos(——
a) 3’ ( 6)' 126) ( 6) ’ 3’ 12 ) 12’ 3’ ( 6)
5. YcTaHoBHTE COOTBETCTBHE MEXIY TpadukaMu 1 ux hopmynamu. OTBET 3aNUIINUTE B TAOIUILY.

a)Y=sin(x + g) 0)y = sin(x — g) B) Y=cos xr) Y=tgx 1) Y=sinx
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6. Kakoe cooTHOIIEHNE Ha3bIBAIOT OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM?

tga
ctgla

a)sina + cos?a = 106) = 1B) sin®a — cos?a = 1 r) ctg?a + sin*a =1

7. Kakoii siBnsieTcst pyHKIUs y = ctg x?
a) TPUTOHOMETPUUYECKOHN 0)KBaJIpaTUIHOMN B) JOTapHU(PMUUECKOM T') CTETICHHON

8. Kakas pynkmuus nzo0pakeHa Ha pucyHke?

yll

. Y o i VRERE o
=- N P NS

a)y = €0s X0) y = sin XB) y = tg Xr)y = ctg X

9. Haiinure 3Hauenue Boipaxenus: cos 0 — cos 3w + cos 3,5
a)l 6) 0 B) -1r)2

10.Yto siBnsiercs rpadukoM GyHKIHUU Y = cOS X?

a) KOCUHYCcOUa0) CHHYCOUJaB) TAHT€HCOUAr) OKPY>KHOCTh

Yacts B

1. TToctpoiite rpaduk hyHkunu y=2Ssin(x -%), Y OIUIINTE LIard NOCTPOEHHUS.

2. Pemmre HepaBeHcTBO: tOX > —J3.

KOHTpOJILHaﬂ paﬁoTa 10 TEMeE. I/IppaHI/IOHaJILHLIe, Nnoxra3arTeJIbHbIC "
norapml)anecm/le HEPpaBCHCTBA
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Bapuanr 1
No 1. Pemte HepaBeHCTBa:
1) log,(3x — 1) = log, (3 — 2x);

2) log1(2x+ 1) > —2.
3

3)3% <27, 4)5%>0,04,

X

1
— 7% < 2
5) (3 6) < 6,6)7% < 2%,

3x+2

10) log;(x +1) < -2

Bapuawnr 2
Ne 2. Pemute HepaBeHCTBa:
1)log,(2x + 3) = log; (4 — 3x);

2)log1(3x—2) > -3.
2

3) 551 <5, 4)4% > 0,25,

5 (1)X<269X>5X

ANT: 6)97 2 5%,
3x-2

7 () <16

8)V3 —x < 5.

9) Vax +5 <~
10) logs(x +2) < 3

Kontpoabnas pa6ora no teme: HepaBeHncTBa, cucTeMbl HEpaBEeHCTB

Bapuanr 1
1. Pemute HEpaBEHCTBO:

V345 5.0t 13508 3,

2.Pemnte HEPaBEHCTBO

(x+1)log; 6+ log, (2x ——

1
)éx—l.

Bapmuanr 2
1. PemuTe HEepaBeHCTBO:

V24517248 > 2 8.

2.PemiTe HEpaBEHCTBO

2xlog;6+1logy (4" —2) <2x+ 1.

KonTpoabnasi pabora nmo teme: KommniiekcHbie yncsia

Bapuanr 1.

1. B xakoii u3 CTPOK 3aIlMCaHbl YUCTO MHHUMBIC yucna?

1) 3i,—o,2i,$i,JEi;

2) 3i+2,—0,2i—1,$i+\/§,\/ﬁ—\/ﬁi;

3) 3,—0,2,%,@;

4) 3i+4,-0,2i,0,9 +$i, J10i.

2. KaxmoMy KOMIUIEKCHOMY 4uciy £ =a+bi yoxno mocrasuts B cootBeTCTBHE TOYKY C

KOooOpAuHaTaMH

1) (a+bja-h);
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2) (bja);
3) (a;h);
4) (z;1).

3. Uto o3nauaer ¢paza «Uuciao Z npuHAUIEKUT MIEPBOM KOOPIMHATHOW YETBEPTU»?

1) nedicTBUTEIbHAS U MHUMAs YaCTh MTOJIOKUTEIbHBI;

2) JneicTBUTENIbHAS M MHUMAsl YaCTh OTPHUIIATEIIbHBL,

3) neiicTBUTENIbHAS YaCTh MOJOKUTEIbHA, @ MHUMAs 4acTh OTPHUIIATEIIbHA;

4) neiicTBHUTENbHAS YaCTh OTPHUIATEIbHA, @ MHAMAS YacTh MOJIOXKHUTEIbHA.
4. 'eoMeTpUYECKH OTIepalUsi CONPSIKEHUS €CTh. ..

1) ocesast cummeTpust oTHOCHTENBHO ocu Oy;

2) oceBasi CHMMETPHSI OTHOCUTENBHO ocu Ox;

3) meHTpasbHAas CAMMETPHUS OTHOCHTEIIBHO Hadyajaa KOOPIUHAT;
4) mnapaJuIesbHBIH IEPEHOC Ha BEKTOP .

AS. VkaxunuTte HOMEPA BEPHBIX YTBEPKIACHHII.

1) B cranmapTHOW TPUTOHOMETPHYECKOH (opMe 3HAueHHE apryMeHTa HaXOJHUTCS B
npenenax [0; 2m).

2) Ecimm y KOMIUIEKCHOTO YHCIIa COXPAaHUThH JACHCTBHTEIBHYIO YacTh M MOMEHSATH 3HAK Y
MHHMOMH, TO MOITYYHATCS KOMIIJIEKCHOE YHUCIIO, CONPSKEHHOE JaHHOMY.

o V4
3) UroObl HaiiTH YacTHOE Z—1He06xoz[1/1Mo YUCJIUTENIb U 3HAMEHATeb JAPoOU YMHOXUTHh Ha
2

YHCII0, CONPSDKEHHOE 3HAMEHATENIO.
4) Teomerpuueckoii Moeab0 MHOKeCTBa C SIBIAETCS KOOPAMHATHAS TIOCKOCTb.

6. Ecan KOMILIEKCHOE YHUCIIO0 z 3a/1aHO B BHJIE
Z =6 + 9i, To uncio 9 Ha3BIBAOT:

1) nmelcTBUTEIBHOM YaCThIO Z;
2) MHHMOM Y4aCThIOZ,

3) MHUMOM eIUHUIICH;

4) apryMeHTOM 4ucIa Z.

7.JIeHCTBUTEIBHOM YacThIO CYMMBI JBYX KOMIUIGKCHBIX uucen z3 = 5 + 10im 2o = 7 +
SistBisieTcs yKco:

1) 15;
2) 12;
3) 27;
4) 5.

8. 3amnumce Buma z = a + bi Ha3sbIBAIOT

1) anredpamveckoii Gopmoii;
2) TPUTOHOMETPUYECKOH (HOPMOIii;
3) BeKTOpHOI (HOPMOIi;
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4) reoMeTpuyecKoil GOpPMOii.
9.Eciu 21 = 2 - 3i, 22 = 1 + 5I, T0Z1 + Z2 paBHO

1) 3+ 25
2) 3-28i;
3) 1+ 2i;
4) 1-8i.

10. Eciiu z = 2 — 3i, TO ZZpaBHO
1) 5;

2) -1;

3) 13;

4) -5.

1. Kakue u3 3amucanibIx nap KOMIIJICKCHBIX YU CEJT paBHBI:

1) 5+3i n12++/4i;

2) 5+3i u5Q1+1i)+2i;
3) 5+3im 6+3i+i’;
4) 5+2i°u5+3i

2.Touka c Kakou KOOPJIMHATOM COOTBETCTBYET
quciy 17

1) (0;0)

2) (0;-1)

3) (-1;0)

4) (0;1)

3. Uto o3HauaeT ¢paza «Huca0 Z NpUHAIICKUT BTOPOH KOOPIUHATHON YETBEPTH»?

1) JleiicTBUTENbHAS 1 MHUMAsI YaCTh MOJIOKUTEIIbHBI.

2) JleiicTBUTENbHAS M MHUMAsl YaCTh OTPHUILIATEIbHBI.

3) JleiicTBUTENbHAS YaCTh MOJIOKUTENbHA, & MHUMAsl YaCTh OTPHUIIATEIbHA.
4) JleiicTBUTENBHAS YaCcTh OTPUIATENIbHA, @ MHUMAs 4aCTh MOJIOKUTEIbHA.

4, FeOMeTpI/I‘IeCKI/I ApryMmeHT KOMIIJICKCHOTO YHCJIa Z MOXXHO UCTOJIKOBATh KaK...

1) paccTosiHHE OT TOYKH Z 10 Havyajia KOOPIUHAT;

2) yroJj, 3aKIo4YeHHbIN B peaenax [0; 2m);

3) yroi, 3aKIIOUCHHBIH B Mpeaenax B mpeaenax (-m; 7], KOTOpPbIH BEKTOp Z oOpasyer ¢
MOJIOKUTENILHBIM HarmpasiieHneMm ocu Ox;

4) yroma, 006pa30BaHHBIN BEKTOPOM Z C MOJIOKHTEIbHBIM HamnpasieHrneM ocu Oy.

5. YKaxxuTe HoMepa BEPHBIX YTBEPKICHHMH.

1) CYH_[CCTByeT KOMIUICKCHOC YUCII0, KBaApaT KOTOPOTO paBCH -1.
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2) Omnepanuu CIOXKEHUs, BBIYMTAHUS, YMHOXKCHHS M JCICHUS KOMIUICKCHBIX YHCEI
YIOBIIETBOPSIIOT OOBIYHBIM 3aKOHAM apH(PMETUUECKUX JCHCTBUH.
3) Ha mutockocTu NelCTBUTENBHON YaCTH KOMIUIEKCHOTO COOTBETCTBYET och Oy, a MHUMOM

—och Ox.
4) MHOXeCTBO KOMIUIEKCHBIX YHCEIT COJICPIKHUT BCE NCHCTBUTEIILHBIC YHCIIA.

6. Ecimn xoMIIIeKCHOE YHucIIo Z 3a1aH0 B Buje Z = 15 + 3i, To unciio | Ha3pIBaKoT:

1) nefcTBUTENIBHON YacThIO Z;
2) MHUMOM 4acTbIOZ;
3) MHUMOW €TMHULIEH;

4) apryMeHTOM Yucna Z.
7 .Muumoit YaCThIO CYMMBI JIBYX KOMIUIEKCHBIX qucen

z1 =16 - 10i u 2o = 15 + 20igBageTcs YUCHO:

1) 30;
2) 31;
3) 41;
4) 10.

8. JIy1st KOMITIEKCHOTO Yuciia Z = X + YiBepHBI CIICAYIOIIHE YTBEPKICHHUS:

1) Rez=x;
2) Rez=y;
3) Rez=yi;
4) Imz=x.

9.Eciu 21 = 2 - 3i, 2 = 1 + 5i, T0Z1— Z2 paBHO

1) 3+ 2i;
2) 3-8i;
3) 1+ 2i;
4) 1-8i.

10. Eciu z = 1 + 5i, T0 zZpaBHO

1) 6;

2) -4,
3) 26;
4) -24.

Koutposabnass padora mo teme: HatypanbHble um mesble yuciaa. Cucrembl
PAlMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEeJbHbIX M JOrapuPMHUUYECKUX
YPABHEHUU

Bapuanr 1.
1. B oOmenHom nyHkTe 1 rpuBHa ctouT 3 pyoss 90 koneek. OTapIxaroniue 0OMeHsIM pyosu Ha
I'PUBHBI U KYIHJIM apOy3 BeCcOM 7 KT I0 1ieHe 2 TpuBHHI 32 1 K. Bo ckonbko pybieii obomnach
UM 3Ta nokynka? OTBET OKpPYIJINTE A0 LENOT0 YHcia.
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2. Terpanp crout 40 py6neii. Kakoe Hanbosblee 4ucio TakKux TeTpajeid MOKHO Oy/eT KyIUuTh
Ha 750 pyOuieit mocne nonmkeHus eHsl Ha 10%7?
3. Haiigute naruznayHoe 4ymcio, kpaTHoe 15, mpousBenenne nudp kotoporo pasao 60. B
OTBETE YKOKHUTE KaKOe-HUOY/Ib OJTHO TAaKOE YHCJIO.
4. HaiimuTe Tp€Xx3HauHOE YUCIIO, KpatHOE 70, Bce MUQPPHI KOTOPOTO Pa3IMYHBL, a CyMMa
KBaJpaToB HU(p JEIUTCS HA 2, HO HE JAeTUTCA Ha 4. B oTBeTe yKaxuTe Kakoe-HUOYIb OHO
TaKoe YHCJIO.
5. Pemnre cucremy ypaBHeHMi. B oTBeT 3anummure x + y.

2¥—9-3Y =7

2x.3y=§
9

Bapuanr 2

1. B oomenHom nyHkTe | rpuBHa crout 4 pyons 10 xoneek. Otapixaromue 0OMeHsn pyOian Ha
TPUBHBI M KYIIWJIM 7 KT anesIbcHOB 110 1ieHe 11 rpuBeH 3a 1 kr. Bo ckonbko pyoOineit obonuiack
UM 3Ta nokynka? OTBET OKPYIJIUTE 0 LEJIOro yucia.
2. IllapukoBas pyuka crout 40 pyOneii. Kakoe HanbosbIiiee yucio Takux pydek MOXKHO OyaeT
kynuTh Ha 900 pyO:eit mocie noBeieHus neHsl Ha 10%?
3. Haiinute ueThIpEX3HauyHOE YUCIIO, KpaTHOE 22, Ipou3BeieHue udp KoTtoporo pasHo 40. B
OTBETE YKa)KUTE KaKOe-HUOYAb OJTHO TaKOE YUCIIO.
4. Haiigute Tpéx3HayHoe uncio, kpatHoe 40, Bce udpsl KOTOPOTO Pa3IMYHbI, a CyMMa
KBaJpaToB Udp aenuTcs Ha 4, HO He nenauTcs Ha 16. B oTBeTe ykakute Kakoe-HHOYIb OJTHO
TaKoe YHCJIO.
5. Pemnte cucremy ypaBHeHUi.B oTBeT 3anummuTe x + ).

Inx — Ilny = In3,

{ x—2y=5

KontposbHas padora no teme: 3aa4yu ¢ napaMmeTpom

Bapuant 1 Bapmuanr 2

1.Pemnte ypaBHeHHE: 1

1. Pemnte ypaBHeHue: a)\/E 2% = 5 :
a) log,(x+3)=2—-log,(2x+1);

6) log,’ x—2log,(3x)-1=0.
6) 4% +2%7 _12-0. : ()

X2 42x 16-x
2. Pemnte HepaBeHcTBO l0g, X <11—X. 2. Pemnre HEpaBEHCTBO (_j > (ij :
5 25
3. Ilpu KaKuX 3HAYCHHSX MapameTpa a 3. [Ilpu kakux 3HaueHUsX Mapamerpa a

1 S 3 _
ypaBHEHHE 3 x® —Xx—1=a umeer Tpu KOpHs? YpaBHeHHeg X* —5X—2=a umeer 1Ba

KOpHsI?

4. Ilpu KakuX 3HAYCHUSX MapaMeTpa a
4. Ilpu KakuX 3HAYSHUAX MapaMeTpa a
ypaBHEHHE
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ypaBHEHUE 9* —3"" + 3¢ — a® = 0 uMeeT 0JIUH KOPEHB?

4% — 22 4 4q— g® = 0 MMeeT OJIH KOPeHb? 5. Pemute HEpaBeHCTBO ISl Pa3JIMYHbBIX

3HAYEHU napamerpa a

5. PemuTe HEpaBeHCTBO ISl Pa3JIMYHbIX Nx? —=7x+10 (x—a)>0.
3HAYEHU napamerpa a

Vx? =T7x+10(x—a) > 0.

OIIEHOYHBIE MATEPHUAUJIBI 110 KYPCY
«I'eomeTpus»

JleMoOHCTpallMOHHAs] BepPCHS KOHTPOJIbHBIX padoT
KonTpoabnas padora no teme: IlapaninenbHoOCTh NPSAMBIX M II0CKOCTEN

Bapmuanr 1

1 Touku M, P, K — cepenunnt pedep DA, DB, DC Terpasmpa
DABC. HazoBuTe npsimyro, napauienbHyro miockocta FBC.

1) MP 2) PK 3) MK4)MK u PK
Dl Cl
|
2 ABCDA:B:C1D;1 — npssmoyronbsHbrit napamienenunen. Kakas Ay ; = m
13 IPSIMBIX TapaiienbHa iockocTnA1B1C1? . { e
ﬁT)‘/ = _JC
o ey /‘5(’“ o
K-
1) a2) b3) p4)m b -
D
3 B rerpasape DABC BK = KC, DP = PC. [1nockoctu kakoit
rpaHu napasienbHa npsmas PK? p
1) DAB 2) DBC3) DAC4)ABC
5 6
K
B

4  BpiOepuTe BepHbIe BbICKAa3bIBAaHUS:

1) I[Be MPpsAMBIC B IPOCTPAHCTBE HA3bIBAKOTCA MapaJUICIIbHBIMHA, €CJIM OHU HE
NEPCCCKArOTCH.

2) Ecau onna u3 ABYX MapaJUICIIbHBIX NPAMBIX ITapalJICJibHA INIOCKOCTHU, TO ApYyrasd IpdamMad
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100 TakK ke el mapajuieibHa, JIN0O0 JISKUT B 3TOU INIOCKOCTH.

3) CymiecTByeT Takas npsiMmasi, Kotopas JeKUT B IDIOCKOCTH U MapajuiesibHa MPSMOH,
NepeceKaroeil JaHHYIO TIOCKOCTb.

4)CkpenruBaronifecs: mpsiMmble HE UMEIOT OOIINX TOYECK.

OrtBer:

Touku A, B, C u D — cepeaunsl pedep mpsiMOyTrOIbHOTO

napamnenenunena. Hazosute napasienbHbie IpsMBbIE.

>

3

Dalln2)allb

\
Fomvo-mmm--
\

3)bllcHallc

Touku A u D — cepennnsl pedep nmapauienenumnesa.
Bri6epute BepHbIe BbICKa3bIBaHUS:

1) [Ipsmbie CD u MN ckpemnuBatomuecs.

2) Ilpsimeie AB 1 MN nexxat B 0fHOM IIIOCKOCTH.
3) IIpsmeie CD u MN nepecekarotcsi.

4) Ipsimeie AB u CD ckpemuBaromiuecs.

OrtBerT:

OrmpeienuTe B3aMMHOE PACIIONIOKEHHE TIPSIMBIX.
1) aub — mepecekarommmecs npsmbie
2) aub — mapaiienabHbIE PSAMBIC

3) aub — ckpemmBarorecs npsMbie

OHpC,Z[CJ'II/ITC B3aUMHOC PACIIOJIOKCHUC IIPAMBIX. ’

1) aub — mepecekaroryecs npsiMbie
2) aub — napasienbHbIe TPSIMbIE 4

3) aub — ckpemuBaromnrecs mpsmoie

Tpeyronsauku ABK n ABF pacnonosens! Tak, uro npsimbie AB u FK ckpemuBatorcs.
Kak pacrnoniosxens! npsameie AK u BF?
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10

1) oHM mapaeNbHbl 2) CKPEeUIUMBaOTCs 3) NepeceKaroTcs

B rerpasape DABC AB = BC = AC =20; DA = DB = DC = 40. Yepes cepeauny pedpa
AC mockocts, mapamtensaas AD u BC. Haiinnre nepumerp ceueHwus.

Otser:
Bapuanr 2
Touku M, P, K — cepenunst pedep DA, DB, DC terpasapa D
DABC. HazoBuTe npsiMyro, apauieIbHYIO TIIOCKOCTH
FAB. F
M
P
A C
1) MP 2) PK 3) MK4)MK u PK
B
b
D, \' C,
ABCDA:1B:1C1D1 — npssMOyTOIbHBIN Mapasieenurie]t. l l |\ B,
a
Kaxkast u3 npsiMbIx nmapasienbHa iockocTnA1AD? A, ; [ t m
| M
1) a2) b3) pA)m D/I——l%-\;—— "
// *
7
A B
D
Brerpasape DABC AM = MD, AN = NB. ITinockoctu
Kako¥ rpaHu napauienbHa npsamas MN? M
1) DAB 2) DBC3) DAC4)ABC A c
N
B

Bribepute BepHbIe BHICKa3bIBAHUS:
1) [TapannensHble NpsiMble HE UMEIOT OOLUX TOYEK.

2) Ecnu npsimast mapanienbHa JaHHOU TJIOCKOCTH, TO OHA MapaliebHa 000U IPSIMOH,
JeKale B DTOU MIIOCKOCTH.

3) Ecau npsaMad napajuiciibHa JJMHUA NCPECCUCHUSA IBYX IUIOCKOCTEH U HE MNPUHAJICIKUT
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HU OJHOW M3 HUX, TO OHA NapaJljIesIbHa KaXXOW U3 3TUX IUIOCKOCTEM.

4)Cy1iecTByeT napajuviejenunes], y KOTOporo BCe yIJibl TpaHei OCTphIE.

Ortger:

Touku A, B, C u D — cepenunsl pedep npsmMoyroasHOro
napaienenumnena. HazoBure napaiesibHbIE NPSIMBIE.
Dalln2)allb

3)bllcHallc

Touku A u D — cepenunbl pedep mapauienenumnesa.
Bri6epute BepHbIe BbICKa3bIBaHUS:

1) [Ipssmbie CD u MN nepecekatorcs.

N
D e

\\
3 @
Pl T T
<

[

2) Ipsimeie AB 1 MN ckpemmBatomuecs
3) IMpsimeie AB u CD mapasuienbHeIe.

4) Ilpssmeie AB 1 MN niepecekarorcs

OrtBerT:

Or[pez[em/ITe B3aMMHOE€ pacCIiOJIOKCHHUEC IIPSAMBIX.

1) aub — mepecekarommecs npsmbie

2) aub — mapaiienabHbIE PSAMBIE

3) aub — ckpemmBarorecs npsMbie

Touku A u B — cepeautsl pebep mapajienenumne/a.
OrmpezienuTe B3aMMHOE PACTIONIOKEHHE MPSIMBIX.

1) aub — nepecekaroryecs npsiMbie

2) aub — napannensHbIe psiMbIe

3) aub — ckpernmBarorecs npsMbie
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9 JIBa paBHOOenpeHHbIX TpeyroiabHuka ABC u ABD ¢ o6uum ocHoBannem AB
pacnoJioKeHsl Tak, 4To Touka C He snexut B maockoctu ABD. Onpenenure B3aumaoe
PacroJIoKEHUE NPAMBIX, COJAEPKAIINX MEAUAHBI TPEYTOJIbHUKOB, IIPOBEACHHBIX K
ctoponam BC u BD.

1) oHM mapaiesbHbI2) CKPEIMBAIOTCA 3) EPECEKAIOTCS

10 B Terpasape DABC AB = BC = AC = 10; DA = DB = DC = 20. Uepe3s cepenuny pedpa
BC miockocts, napamiensHas AC u BD. Haiinure nepumerp ceueHus.

OrtBer:

KontposbHast padora nmo teme: IleprneHAUMKYJIAPHOCTb NPAMBIX M INIOCKOCTEH
IHepnieHAMKYJAAPHOCTH NPAMBIX U IVIOCKOCTEH»

1 BapuanT

1. JIBe npsiMble B MPOCTPAHCTBE HA3bIBAIOTCS MEPIEHINKYISIPHBIMU, €CIIM OHH MTEPECEKAOTCS
o YIJI0M

a) ocTpbIMO0) MPSMBIMB) TYIIBIMI) pa3BEPHYTHIM

2. Ecimi mmockoCTh NepIeHINKYIIsIpHa OJTHOM U3 IBYX MIPSIMBIX, TO OHA

MepIeHIUKYIIsIpHA U IPpYTron
a) NePHEeHIUKYISIPHBIX0) NapaJuIeIbHBIXB) MEPECEKAIOMINXCS

3. JIro6oit 0Tpe30K, COSAMHSIOMNA JAHHYIO TOYKY C TOYKOH IIOCKOCTH, HE SBJISIOMIANCS
MEPIEHUKYIISIPOM K TUIOCKOCTH, Ha3bIBACTCS

a) HAKJIOHHOM0) NePIEHIUKYIIPOMB)ITPOCKIIUEH

4, Z[J'II/IHa NEPpNCHAUKYJIApA, OIMYIICHHOI'O U3 HaHHOﬁ TOYKH Ha IIJIOCKOCTb, HAa3bIBACTCs
OT TOYKH OO0 IINIOCKOCTH

a) HAKJIOHHOMO0) pacCTOSTHUEMB)IIEPIIEHIUKYIIPOM

5. KOH@H HaKHOHHOﬁ, JIC)KB.H.IPIIZ B IINIOCKOCTH , HAa3bIBACTCA

a) OCHOBaHUEM IEPIEHANKYIIApad) OCHOBAaHMEM HAKIOHHOWB)HAYAJIOM HAKIOHHOU

6. Ecimn psaMad Ha IJIOCKOCTH NCPIICHAUKYIISIpHA HaKHOHHOﬁ, TO OHa u
IPpOCKIHHU HaAKJIOHHOM

a) napajuienpHad) NEpIeHIUKYIIPHAB) CKPEIMBAIOIIASICS

7. Ecim ABC IMIPAMBIC IICPIICHAUKYIISIPHBI KINIOCKOCTHU, TOOHU

a) napayuieNabHbI0) CKPEIUBAIOTCSAB) NEPIIEHANKYJIISPHBI

8. Ecin npsMad NneprneHAUKYIISApHa IBYM IEPCCCKAIOUMIUMCA ITPAMBIM, JICKAIIIUM B ITJIOCKOCTH,
TO OHa JaHHOH IIOCKOCTH
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a) napasuienbHald) NepreHIUKYIsIPHAB) CKPEIIMBAIOIIASICS

9. OTpe3ok, cOeTUHSIOMNN OCHOBAHHUS IEPICHIUKYIISIpA U HAKIIOHHOM, TPOBEICHHBIX U3 OJTHOU
U TOM 7K€ TOYKHU Ha3bIBACTCS -

a) HaKJIOHHOMO) TMHOM HAKJIOHHOWB) NIPOEKIINEH HAKJIOHHOU

10. Ecnu mpsimasi, mepecekaromniasi INI0CKOCTb, MEePIICHIUKYIIIPHA JIF000# MPsSMOH, KoTopast
JISKUT B JAHHOM INIOCKOCTH M IIPOXOJUT 4epe3 TOUKY IIEPECEUECHMS JAHHOU NTPSMOM U
IIJIOCKOCTH, TO OHA HA3bIBAETCS 3TOM IIOCKOCTH

a) rmapajuieNbHON0) MepreHUKYISIPHOWB) CKPEIUBAIOIICHCS
Bapuanr 2

1. IIpsimas, nepecekaroas MIOCKOCTh, HA3bIBAECTCS 9TOH MJIOCKOCTH, €CIIM OHA

MepIeHIUKYIIIpHA JIF000H MpsSAMOH , KOTOpast JIEKUT B TJAHHOW MJIOCKOCTH U MTPOXOIUT Yepe3
TOYKY IepeCceYeHUs] JaHHON NPSIMOU U IIIOCKOCTH

a) MmapajuiebHON0) MepIeHIUKYISIPHOWB) CKPEITUBAIOIICHCS

2. Ecnu nBe nepecekaroniuecs npsambie COOTBETCTBEHHO JBYM
MEPIEeHIUKYISAPHBIM MPSMBIM, TO OHU TOXE MEPIEHIUKYIISAPHBI a) TePIIEeHIUKYISPHbI0)
napajuieNbHbIB) CKpPEIIMBAIOIINECS

3. OTpe3oK, COSTUHSIOMNNA JAHHYIO TOYKY C TOYKOH IUIOCKOCTH | JISXKAITUH Ha
NPAMON,IEPIEHIUKYISIPHON INIOCKOCTH, HA3bIBACTCS

a) HAKJIOHHOM0) NePIEHIUKYIIPOMB)ITPOCKIIUEH

4, Z[Be IIPsAMBIC B IIPOCTPAHCTBE HA3bIBAKOTCS IIEPIICHAUKYIIAPHBIMHA, €CJIIN OHH IMEPECCKAIOTCA
1o a YIJIOM

a) ocTpbIMO) NPSIMBIMB) TYIIBIMI') Pa3BEPHYTHIM

5. KOH@H NEepneHAUKYJISApa, nemamﬂﬁ B IIJIOCKOCTH , HA3bIBACTCA

a) OCHOBaHUEM IEPIEHANKYIIIpad) OCHOBAaHMEM HAKJIOHHOMB)HAYATIOM HAKIOHHOMU

6. Ecin npsamasid, HpOBCI[éHHaHHa INIOCKOCTH 4€PE3 OCHOBAHUC HaKJIOHHOﬁ, MNEPpNCHAUKYIIAPHA eé
IMpoOCKOHU, TO OHA Y HaKJIOHHOH

a) napajuienpHad) NEpIeHIUKYIIPHAB) CKPEIIMBAIOIIASICS

7. Ecnv m10CKOCTh MpoXoauT 4YCpe3 MpAMYyro, HCPICHAUKYIISIPHYIO ,prrOfI IJIOCKOCTH, TO 3TH
IIJIOCKOCTH

a) napayuieNabHbI0) CKPEIUBAIOTCSAB) NEPIIEHANKYIISPHBI

8. Ecnu npsimast nepreHAuKyIsSpHAIUIOCKOCTH, TO OHA JIBYM

MEPpCCCKAOIINMCA IPAMBIM, JICKAIIUM B IIJIOCKOCTH.
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1)

a) napasuienbHald) NepreHIUKYIsIPHAB) CKPEIIMBAIOIIASICS

9.Ecnu o1Ha u3 ABYX NapajieNIbHBIX MPSMBIX MEPIEHANKYISPHA IUIOCKOCTH, TO U ApYrast
npsiMast KATOH IIJIOCKOCTH.

a) NMpUHAJYISKUTO) apajiyieibHAB) MEPIICHIUKYIIsIpHA

10. /e nepecekaromrecs MIOCKOCTH HAa3bIBAIOTCA , €CIIU TPEThS

IIJIOCKOCTh, IEPIICHAUKYIISIPHAS TIPSIMOM MEPECEUEHUs ITUX IUIOCKOCTEH, IIEPECEKAET UX 10
MEPIEHANKYIISIPHBIM MPSAMBIM

a) MepIeHIUKYJISIPHBIMUO) TTapaJlJIeIbHBIMUB) CKPEUTUBAIOIITUMUCS

KontposbHas padora no reme: MHOrOrpaHHUKH
Bapmuanr 1

Yacts 1

1.3aMKHYyTasi IOBEPXHOCTb, COCTABJIEHHAS] U3 MHOTOYT0JIbHMKOB M OTPAHMYMBAIOLIAS
HEKOTOPYIO YacTh NMPOCTPAHCTBA, HA3bIBAETCH:
YeTtbIpexyrobHUK2)MHOT0yroJIbHUK

3)MHuororpannuk4) [llectuyroabHuk

2.BepuinHbI MHOTOIPAHHMKA 0003HAYAIOTCS:

Da,B,c,n...2)A,B,C, I ...

3)aB, cx, ac, an ... 4) AB, CB, AJl, CJI ...

3. O6bem KybOa ¢ peOpom a paBeH

1) 6a 2) a3

3) a?4) 6a®
4. Eciu 60koBbIe pedpa nNpu3Mbl NEePHEHINKYJISPHbI OCHOBAHHUIO, TO NIPU3Ma SIBJISIETCS:
1)Haknonnoi2) IIpaBuibpHOM

3)Ipsamoii 4)Beimykioin

5. Eciu B 0CHOBAHUM NMPU3MBI JIEKUT NAPAJLIeT0TPAMM, TO OHA SIBJISIETCH:
1) mpaBUJIbHOM TTPU3MOH 2 )IapajuiesenuIe/ oM

3)paBWIBHBIM MHOTOYTOJILHUKOM 4) MTUPaMUI0N

6. OTpe3ku, coeMHAIONIHNE BEPIIMHY OJHOT0 OCHOBAHUS NMPU3MbI ¢ BEPIIMHOM PYyroro
OCHOBAHMS, HA3bIBAKOTCS:

1) I'pansimu 2)CropoHamu

3)00k0BBIMHU peOpamMu4)1MaroHaIsIMU

7. O0beM NPAMOYIroJbHOI0 NapaJule/eNnuIea paBeH:

1) 2(a+ b + ¢)2) abc

3)2(ab+ac+bc)4) Het npaBUIBLHOIO OTBETA

8.V ky0a Bce rpanu:

1) ITpsamoyronbuuknu2) Kagpatst

3)Tpaneuuu 4)PomMObI
9.K npaBHJIbHBIM MHOTOTPAHHUKAM OTHOCSITCSH:

1) Terpasap 2) ky0 u goaexa’ip
3)okTa’ap M UKocadIp 4)Bce OTBETHI BEPHBI.

10.Yto npexacrasasier co00ii 00K0Basi NOBEPXHOCTH NPSAMOM NPU3MBbI?

1) Mapannenorpamm 2)Kpyr

3) IlpssimoyronbHuk4) TpeyroabHUK

11.0npenesienne NpsiMmoii NpU3Mbl.

1) Ecniu GokoBble peOpa napasuienbHbl OCHOBAHHIO.
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2) Ecnin GokoBbIe pedpaneprneHuKyIsipHbl OCHOBAHUIO
3) Ecnu 60koBEIE peOpa paBHBI.
4)Ecnu 6okxoBbIe peOpa mapaieibHbL.
12. Il1omaab MOJIHOM MOBEPXHOCTH Ky0a paBHa:
1) 6a32) 6a?
3)a34) a?
Yacrts 2

I. OcHoBaHMeM TIPSMOM TPEYTrOJABHOM MPU3MBI CIYKUT HPSIMOYTOJIbHBIN
TPEYTroJibHUK ¢ KaTeTamu 4 u 6, 0okoBoe pedpo paBHO 5. Haligute 00beM IpU3MBI.

—_
—

—_

.—I_-'_.
15

il v
2.B ocHOBaHUU NPSAMOM MPHU3MBI JIEKUT MPSAMOYTOJIbHBIA TPEYTrOJbHUK, OJAUH U3

KaTeTOB KOTOPOTO paBeH 4, a TunoTeHy3a paBHa 4V 2. Haiinure o0bEM MpU3MBI,
eciu €€ BbICOTa paBHa 3.

3. Haifnure miomaas MOBEPXHOCTH MHOTOTPAaHHUKA, N300paKEHHOTO Ha PUCYHKE
(Bce IBYrpaHHbBIE YTIIBI MPSIMBIE).

A

]

4. Haiinutre o0BeM MHOTOIpaHHUKA, HW300paXEHHOTO Ha pHCYHKe (Bce
JBYTPaHHBIC YTIIbI MHOTOTPAaHHUKA TIPSIMBIE).

5.Haitnute 00beM MHOTOrpaHHHKA, N300paKEHHOT'O HA PHCYHKE (BCE JIBYIPAHHBIC
YTJIBI IPSIMBIE).
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Bapuanr 2
Yacrs 1

1. Onpenesienne Npu3Mbl

1) MHOTrOrpaHHuK, COCTaBJICHHBIN U3 IBYX 71-yrOJbHUKOB U /1 TApauIeIOrPaMMOB.
2)MHoOrorpaHHuK, COCTaBJICHHbIN U37-YTOJILHUKOB U 71 TIapajllIeJIOrPaMMOB.
3)MHoOrorpaHHHK, COCTaBJIEHHbIN U3 IBYX PaBHBIX 1-YTOJIbHUKOB U /1 TIapajlIeJIOrPaMMOB.
4)Her npaBuJIbHOTO OTBETA
2. K MHOrorpaHHMKaM OTHOCSITCSH:
[Napannenenunen 2) [Ipuzma 3) Ky0 4)Bce oTBETHI BEpHBI
3. OTpe3oK, coeMHSIOLIUI Be BepIIMHbI IPU3MbI, He IPUHAAJIeKALIMeE OHOI rPaHH
Ha3bIBaeTCs:

1) [inaronansio 2)Pebpom3)'pansio 4)Ochio
4. Y npu3mbl 00KOBbIE pedpa:

1) PaBubI 2) CuMMeETpUYHBI

3)mapasuienbHbI M paBHBI4 )TapalIeTbHBI
5. IlepnieHAMKYJISIP, ONMYIIIEHHBIN U3 JIIO0O0H TOYKH OJHOT0 OCHOBAHMS NMPHU3MbI K
IUIOCKOCTH JIPYroro OCHOBAHHS, HA3bIBAETCH:

1) Menuanotii 2) Ocbro

3) Hduaronansio4) Beicotoit
6. K npaBUJIbHBIM MHOTOTPAHHUKAM He OTHOCHTCS:

1) Ky6 2) Terparap3) Mkocarnp4)HeT npaBUILHOTO BapuaHTa OTBETA
7. OcHOBaHUS NPU3MBI:

1) ITapannensup12) PaBHBI

3)leprieHnuKyIApHBI4) HE PABHBI

8.I1l1omaab0 60KOBOH MOBEPXHOCTH NMPU3MbI HA3bIBAETCS:

1) cymma momazeii G0KOBBIX MHOTOYTOJIBHUKOB2)CyMMa TUIOMIAeH O0KOBBIX pedep

3) cymma 1omazeit 00KOBBIX TpaHel 4) cymMa IIIoIajel OCHOBaHUIM

9. O0beM NpU3MBbI paBeH:

1) mpou3BeIeHUIO TUIOIIAIM OCHOBAHUS Ha BBICOTY 2) CyMMe IUIOIIaielt O0KOBBIX TpaHeit
MIPU3MBI
2) NpoU3BEACHUIO IEPUMETPA OCHOBAHUS Ha BHICOTY4) HET BEPHOTO OTBETA

10.Kakas ¢purypa He Mo:KeT ObITh B OCHOBAHUM NPU3MBbI?

1) Tpaneuus 2)Kpyr.3) Tpeyronbuuk. 4)KBagpar.

11.CkoJIbK0 00KOBBIX I'PaHell HMeeT TPeyroJibHasi npu3ma?

1) Onny. 2) Ise.3)Tpu.4)MHoro.

12. Onpenenenne NpaBUJIbLHON NPU3MBI.

D)IIpsimast mpu3ma Ha3bIBA€TCS MPABUIILHOM, €CITM B OCHOBAHHUHU JISKUT MPAaBUIIBHBIN
MHOTOYTOJILHUK.
2)IIpu3ma Ha3bIBAETCS MPABUIBHOMN, €CIIM B OCHOBAaHUH JICXKHUT MPABUIIBHBIN MHOTOYTOJIbHUK.
3)[Ipsimast mpu3Ma Ha3bIBAETCS IPABHIBLHOM, €CJIM B OCHOBAHUU JISKUTMHOTOYTOJIbHUK.
4)IIpusma Ha3bIBACTCS MPABUIBHOMN, €CITM B OCHOBAHUU JISKUTMHOTOYTOJIbHHK.

Yacts 2
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1. OcHOBaHMEM NPSAMON TPEYrOJBbHOW NMPU3MBI CIIYXKHUT MPSAMOYTOJIbHBIN
TpPEeYroJibHUK C KaTeTamu 3 u §, 0okoBoe pedpo paBHO 5. Haligute 00beM IpU3MBI.

e

it I

2. B ocHOBaHMU NPAMON MPU3MBI JICKUT MPSMOYTOJIbHBIA TPEYTONbHUK, OJIUH U3
KaTE€TOB KOTOPOr0 PAaBEH 5, a TMIOTEHY3a paBHA 5v2 . Haitaure 06b6M [PU3MBI,
ecnu e€ BbICOTa paBHa 4.

3. Haifnure miomnaas NOBEPXHOCTH MHOTOTPAHHHUKA, U300PaKEHHOTO HAa PUCYHKE
(Bce IBYTrpaHHbBIC YTJIBI TIPSIMBIE).

i

4. Haitnure 00beM MHOTOTpaHHUKA, M300paKEHHOT0 Ha pUCYHKE (BCe IBYrpaHHbIC
yTJIbl MHOTOTPaHHUKA MIPSIMBIE).

5. Haiinure 06beM MHOTOTpaHHUKA, U300paKEHHOTO Ha PUCYHKE (BCE ByTpaHHBIC
YTJIBI IPSIMBIE).

2

Y m g

KontpoabHas padora no teme: Tesia Bpamenus
Bapmuanr 1
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1. B uunuHApuYEcKOM COCyie YPOBEHD XKUAKOCTH focTuraeT 16 cM. Ha xakoit BeicoTe Oyner

HAaxOJIUThCSI YPOBEHB KUIKOCTH, €CITU €€ NIEPESIUTh BO BTOPOU COCY/, IUAMETP KOTOPOIo B 2
LS Aa g

pasa Ooutbire mepBoro? OTBET BBIPA3UTE B CAHTHMETPAX.

2. B nununapudeckuil cocy1, B KOTOPOM HaXOAUTCS 8 IMTPOB BOJIbI, ONylIeHa aeTaib. [Tpu
9TOM YPOBEHB KHUJIKOCTH B cocyze nmoansuicsa B 1,7 paza. Uemy paBen oobem netanu? OTBeT

BBIPA3UTE B JIMTPAXx.

1

3. B cocyne, umeromiem (opMmy KOHyca, YPOBEHBb KHUIAKOCTH JTOCTUTACT 2 BEIcoTEL OGBEM
KHUOKOCTU paBCH 21 mia. CkoJBKO MUJITTUJIUTPOB KUAKOCTH HYXXHO OOJUTH, 9TOOBI IOJIHOCTEIO
HAIMOJIHUTH cocyn?

_—

4. JlaHbl ABE KPYXKKH MIIMHApUYIECKOH dhopmbl. [lepBas kpykka B IoJITopa pas3a HIKE BTOPOH, a
BTOpas BJIBOE IIMpe MepBoii. Bo CkoyIbKO pa3 00bEM MepBOl KPY>KKH MEHbIIIe 00béMa BTOPOii?

5. OnHOpOaHBIM map nuaMeTpoM 3 cMm umeeT maccy 162 rpamma. Uemy paBHa Macca mapa,
M3TOTOBJIEHHOT'O U3 TOTO K€ Marepuaia, ¢ ruaMmerpom 2 cm? OTBET AaiiTe B rpaMMax.

S

Bapmuanr 2
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1. B uunuHApUYECKOM COCY/I€ YPOBEHB XKHUAKOCTH focTuraeT 8 cMm. Ha kakoii BeicoTe Oyner
HaXOJUTbCSl YPOBEHb KUAKOCTH, €CIIU €€ NIEPEIUTh BO BTOPOH COCYy I, AMAMETP KOTOPOIo B 2

——

pasa Oouibire mepBoro? OTBET BBIPA3UTE B CAHTHMETPAX.

2. B nununapudeckuii cocyn, B KotopoM Haxoautcs 10 nuTpoB Bojbl, omnyieHa aeranb. [Ipu
3TOM YpOBEHbB )KMJIKOCTH B cocyze noausuics B 1,1 paza. Yemy paBen o0bvem neranu? OTBer
BBIPA3UTE B JIUTPAX.

1

HAIMOJIHUTH cocyn?

4. JTanbl 1BE KPYKKHU UIHHApUYeckor Gopmel. [lepBas kpykka BU€TBEpO BBIIIE BTOPOi, a
BTOpAs B YETHIpE paza mupe nepoil. Bo ckosabko pa3z 00bEM nepBoil Kpy:KKH MeHbIlle 00bEMa
BTOpOM?

5. OpHoponnbiii map nuamerpoM 6cm BecuT 432 rpamma. CKOJIBKO I'pPaMMOB BECHUT IIap
IraMeTpoM 4 cM, U3rOTOBJICHHBIM U3 TOTO ke MaTepuana?

KonrpoabHas padora mo reme: O0beMbl TeJ

Bapuanr 1
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1. CTopoHBI OCHOBaHMS TMPABWIBLHOW HIECTUYTOJBbHON MHUpamubl paBHBI 22, O0KOBBIE PEOpa
paBHbl 61. HaiinuTe miomniaas O0OKOBOI MOBEPXHOCTH ITOM MUPAMUIBL.

2. CropoHa OCHOBaHMS IPABWJIBHOM TpPEyroJIbHOM NUpaMuIbl paBHA 4, a BpICOTa IMHMPaMUIbI

paBHa 2+/3. Haiiute 06bEM 3TOi IUpaMUIBL.

3. Haiinute 00BbEM NpaBUIBLHON 4YETHIPEXYTOJIBHOW NMHUPaMUAbI, CTOPOHA OCHOBAaHUSA KOTOPOI

paBHa 6, a 6G0KoBOe pe6po paBHO V67 .

4. OcHOoBaHHEM YETHIPEXYrOJbHON MUPaMUJIbI SIBISETCS MPSAMOYTOJIbHUK CO CTOpoHamMu 3 U 9.
Haiigure BbicOTy 3TOM nupamuibl, eciau e€ 00bEM paBeH 72.

5. B ocnoBanun nupamuasl SABC nexut npaBuibHbI TpeyronbHUK ABC co cropoHoil 2, a

GokoBoe pedpo SASA MepHeHAMKYIIPHO OCHOBaHHIO M paBHO 7v/3 . Haiiaure 00bEM
nupamuasl SABC.

6. .B tpeyronbHoii mupamune ABCD pébpa AB, AC u AD B3auMHO NEpHEHAUKYISIPHBL.
Haiigure 06béM nupamusl, eciu AB =2, AC =15 u AD=13.

Bapmuanr 2

1.B tpeyronbnoit nupamuge ABCD pédpa AB, AC u AD B3aumHo nepneHaAuKyisipHbl. Haiinute
00béM 3101 mupamubl, eciiu AB=3 , AC =14 u AD= 8.

2. B ocnoBanuu nupamunsl SABC nexut npaBuwibHbI TpeyrojdbHuk ABC co croponoit 6, a

6oKOBOE PebPO SA MepIeHIUKYISPHO OCHOBAHHIO W paBHO 4+/3 . Haiimure 00bEM mUpaMumbl
SABC.

3.0cHOBaHUEM YETHIPEXYTOJBHON MUPAMUJbI SABJISETCS MPSIMOYTOJIBHUK CO CTOpoHaMu 6 u 7.
Haiinure BBICOTY 3TOM mUpaMubl, eciid e€ 00bEM paBeH 84.

4. Haiimute 00bEM TPaBUIIBHOW YETHIPEXYTOJBLHON MUPaMUIIBI, CTOPOHA OCHOBAHHS KOTOPOM

paBHa 4, a 60koBO€ pedbpo paBHO 2V 11.

5. CTopoHa OCHOBaHHUS MPABUWIBHOW TPEYTrOJbHON MUpaMHAbI paBHA 2, a BHICOTA MUPAMMU/IBI

paBHa 4\/§ . Haiinure 00bEM 3TOM TUpamMuibl.

6. CTOpOHBI OCHOBaHHUs MPaBWJIBHOW IIECTHYrOJbHON mupamuiabl paBHbl 10, 6GokoBble pEOpa
paBusbl 13. Haiigute miomiaas 60KOBOM MOBEPXHOCTH 3TOM MUPaMUIbIL.

OINEHOYHBIE MATEPHAUJIBI 110 KYPCY
«BepoATHOCTBL U CTATHCTHKA
KonTposbnas pabora Ne 1
Bapmuanr 1

1. B kapmane y Koau Obuto yerbipe koHGeTbl — «I'puibsx», «Jlacrouka», «B3nérHas» u
«Bacunék», a Taxke KIHOYM OT KBApTUpbl. BeiHuMas xmroun, Kois ciiydalilHO BBIPDOHMI W3
KapMmaHa oJiHy KoH(pety. Haiiute BeposTHOCTB TOro, 4To noTepsiiack KoHpera «Jlactoukay.
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2. B cpemnem u3 500 camoBBIX HACOCOB, MOCTYNHMBIIMX B MPOJaxy, 4 moarekaroT. Haiimure
BEPOSITHOCTH TOTO, YTO OJIMH CITYYaifHO BEIOPAHHBIN JJIsi KOHTPOJISI HACOC HE TIOJITCKAET.

3. ®abpuka BeImyckaeT cyMku. B cpeqnem 4 cymku u3 200 umerot ckpbiThie AedekTsl. Haiinure
BEPOSATHOCTH TOTO, YTO KYIUIEHHAsI CYMKa OKaXeTcs 0e3 1e(eKTOB.

4. Ha Goprty camoisiéra 16 mMect psaoM C 3amacHbIMU BbIxogamu U 20 MECT 3a TeperopoJIKaMHu,
pasnensomuMu  castoHbl.  OcTajabHBIE MecTa HEYAOOHBI I TAcCaXUpa BBICOKOTO POCTA.
[Taccaxxup B. BbICOKOTO pocrta. HaiimuTe BEpOSATHOCTH TOrO, YTO HA PETHCTPALUU TIPU
cllydaifHOM BbIOOpe MecTa maccaxupy B. mocranercs ymoOHOe MeCTO, €CliM BCEro B CamoyéTe
400 mecr.

5. B xiacce 16 yuamuxcs, cpeau Hux asa apyra — Oumer u Bagum. Knacc ciydaitieiM oOpazom
pa3buBaroT Ha 4 paBHbBIC Tpynmbl. Haliaure BeposTHOCTh TOTO, yTo Oner u Bagum okaxyres B
OJIHOM TpyIIIE.

Bapuanr 2

1. B xapmane y Cepéxu Obuto uyeTbipe KoH(peThl — «JlacTouka», «KpacHas mianmoukay,
«Macka» n «B3nérHas», a Takke KIHYM OT KBapTUpbl. BeiHMMas kmroun, Cepéxa ciaydailHO
BBIPOHWJI M3 KapMmaHa oJHY KoHQeTy. Haiinure BeposITHOCTH TOro, YTO MoTepsiach KOH]eTa
«KpacnHas manouka.

2. Ha sx3amene 40 BompocoB. /luma He Bblydms 6 u3 HuX. Haliiute BEposSTHOCTH TOTO, YTO €My
MOTa/IeTCsl BBIYUYEHHBIH BOIIpOC.

3. B cpemnem u3 2000 cafgoBBIX HACOCOB, MOCTYMUBIIUX B mpoaaxy, 20 moarekarot. Haiinure
BEPOSATHOCTH TOTO, YTO OJIMH CITYYalHO BHIOPAHHBIN JIJIs1 KOHTPOJISI HACOC HE MOTEKAET.

4, ®abpuka BeITycKkaeT cyMkH. B cpeanem 5 cymok u3 50 umerot ckpoithie aedextsl. Haiinure
BEPOSITHOCTh TOTO, UTO KYIUICHHAs CyMKa OKa)keTcsi 6e3 1eheKToB.
5. Ha Gopty camouniéra 28 kpecen pacrojoKeHbl PSIOM C 3allacHBIMU BBIXOJaMu U 16 — 3a

MeperopoaKamMu, pasaesgomuMU caloHbl. Bee 3T Mecta ynoOHBI Al maccakupa BBICOKOTO
pocta. OcrtanbHbie MecTa HeynoOHbI. Ilaccaxup B. Bbicokoro pocra. Haiinure BeposSTHOCTBH
TOTO, YTO Ha PEruCTpalMy MPHU CIydyailHOM BBIOOpE MecTa maccaxupy B. mocranercs ygoOHoe
MecTo, ecii Bcero B camonére 400 mecr.

Kontponbras padora Ne 2.
BapuanT 1

1. Cummetpuunyro MoHeTy OpocatoT 11 pa3. Bo ckonbko pa3 BEpOSTHOCTh COOBITUS «BBIMAJIET
POBHO 5 OPJIOBY OOJIBIIIE BEPOSITHOCTH COOBITHS «BBIMAIET POBHO 4~0pia»?

2. I/Irpaanon KOCTb 6p003.J'II/I A0 TEX IMOp, INIOKa CyMMa BCEX BBIITABIINX OYKOB HC IPCBBLICUJIA
yucino 2. Kakora BEPOATHOCTL TOTO, YTO I 3TOTO HOTpC6OBaJ'IOCL JBa 6p001<a? OtBer
OKpPYIJIUTE OO COTHIX.

3. Tenedon mepemaér SMS-coobmienue. B crnyuae Heymaum TenedoH naenaer CIEAYIONIYIO
MOTBITKY. BeposTHOCTH TOTO, YTO COOOIIEHHE yaacTcs mepeAarbh 0e3 OMMOOK B KaxAou
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OTIeNbHON TombITKe, paBHa 0,5. Haiigure BEpOSTHOCTH TOTO, YTO Ui MEpeAayd COOOIIEHUS
noTpedyeTcst He 00JIbIe TPEX MOTBITOK.

Bapuanr 2

1. CummerpuunHyto MoHeTy OpocatoT 12 pa3. Bo ckoabko pa3 BEpOATHOCTh COOBITHS «BBIMAET
POBHO 4 0pJi1ay MEHbIIE BEPOSITHOCTU COOBITHS «BBINAZET POBHO S~0PIIOB»?

2. UrpanbHyto KOCTh Opocaiy 10 TeX IOp, IOKa CyMMa BCEX BBIIABUIMX OYKOB HE MPEBBICHUIIA
gucio 3. KakoBa BepOSTHOCTH TOTO, YTO JUIS ITOro MoTpedoBasioch Tpu Opocka? Otser
OKPYTJIUTE JI0 COTHIX.

3.Tenedpon mnepemaér SMS-coobmienune. B cnydae Heymaum TeneoH JelaeT CIEIYIONIYIO
MOMBITKY. BepoATHOCTH TOTO, YTO COOOIIEHHE yHacTcs MepenaTh 0e3 OMMOOK B KaKIOU
OT/AeNbHOM TombITKe, paBHa (,2. Haiiaute BEepOATHOCTH TOTO, YTO JUIsl TMEpeladdl COOOIICHUS
noTpedyeTcst He OOJbIIE ABYX MOTMBITOK.

Hrorosasi KOHTpOIbHAsA padoTa
1 BapuaHr.

1.Beranciuts: V167 - V4
a)4; 6)16, 8)64.
2.PemuTs ypaBHEHHE: (g

3x+1 — (/\5x—3
ot = (O3,
a)4; 6)0.4; 6)0,25.
3.Pemuts HepasencTso: 0,374 > 0,027.

a)(-00;-1), 6)(-1;00); 6)(-1;1).

4. I110CKOCTh @ IPOXOIMT Yepe3 TUaroHaab OCHOBAHMSI MapajuIeieIUIe/ia U CEPEIUHY OHOM 13
CTOPOH BEpXHEro ocHOBaHUs. ONpeeNnTe BUJ CCUCHHUS.
a)mpaneyusi; 6)napaniienoepamm, 8)mpeyeoibHuxK.

5.Bbrunciute:logg 5 0,5 - logg 8—11 — 710872,
a)4; 6)0,4,; 8)-4.

6.Hasgatb cymmy KopHe#i ypaBuenus: logs(x? — 11x + 27) = 2.
a)ll; 0)18; 6)-11.

7.Pemuth HepaBeHCTBO: logs(8 — 6x) < logs 2x.

a)(-c0;1); 6)(1; ), 6)(-1;1).

8. M3Mepenus npsMOYroJIbHOTO napajuienenunena passel 12, 9 u 8 M. Haiinure auaronans
napajulesenuneaa.

a)l4; 6)13; 6)17.

9.Bbruncnuts:2 sin (— %) + coss?n — 2tg2m — 3ctg g
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a)0,5-v2; 6)v2-0,5; 6)1,2+ V2.
10.Pemuts ypaBHeHue:tg 2x+1=0.

a-+26) -+ )4+ 2
8 2 8 2 4 2

2 BapuaHT.

1 .Boruucauts: /914 - 3/81.
0)27; 6)9; )81,

4 1 4 2x
2. Pemmth ypaBHeHI/Iei(g)er = (5) )

a)-1;6)2;6)1.
3. Pemuts HepaBeHCTBO: 5772% > 125,
a)(-0,2); 6)(-2;0); 6)(-2;2).

4. TInockocTh @ TIepeceKaeT ToJIbKO O0KOBBIE pEOpa mapaienenunena. OnpeaenauTe B
CeUeHUSI.
a)mpaneyus; 6)napaniienoepamm, 8)mpey2onibHux.

5.Beramciuts: [g1 0 - log: 125 + 31108318,
5
a)4; 6)-3; 8)5.

6. Ha3paTh cymmy kopHeii ypasHenus:log,(x? — 6x + 24) = 4.
a)6, 6)8; 8)-6.

7. PemwrnThb HepaBeHCTBO: logg ¢ (2x — 1) > logg 6 x,

a)(-00;1); 0)(1;29); 8)(-1:1).

8.M3Mepenust npsAMOyYroJibHOTO Napaienenumnena pasusel 6, 4 u 12 m. Haliqute auaronans
napajuieNienunenaa.

a)l4; 0)13;8)17.
9. BBIMMCIUTB: 3 €OS = + COS (—4—”) + 2tgm — 6 sin—.
3 3 3
a)0,5-v3: 6)V3-3; 6)1-3V/3.
10.Pemuts ypaBHeHue:: ctg 2x-1=0.
i mn T mn T mn
g+t O —gHiBL TS

2. OueHoYHbIE CPEACTBA AJIH POMEKYTOYHON aTTeCTAlMU 00YYaKUIMXCH
[IpomexyTouHas aTTecTalus OCylIecTBIseTCs B (hOpMe KOHTPOIbHON pabOThI
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DoHO oUeHOUHBIX CPeOCHE 018 NPOBEOCHUS NPOMENCYMOYHOU ammecmayuu

Bapuanrt 1
1 . 7 1
Haiinure 3Ha4eHNne BbIpaKEHUS: 15 -56- 7
2 910.g6
Haitnure 3HaueHne BBIpAXKEHHUS: s
3 [TocTynuBimii B npoaaxy B ssHBape MOOMIbHBIN Teneon cromn 2400 pyosneit. B Hosi0pe

oH ctais crouth 1200 pyOueit. Ha ckoibko MpoIeHTOB CHU3WIIACH 1I€HAa Ha MOOMIIBHBIN
Tene(oH B EpHUOJ ¢ SHBAPS M0 HOSOPH?

4 Beruuciure: 3/32 +%/-8.
5 HaiiauTe KOpeHb ypaBHEHUS: 1+8(3x+7)=9.

6 Haiigurecosa, ecnusina= - 0,6 n270° <a<360°.

7 YcTaHOBUTE COOTBETCTBUE MCKAY BEJIMYMHAMU U UX BO3MOKHBIMHU 3HAYCHUAMU: K
Ka)X/IOMY 3JIEMEHTY MIEPBOTO CTOJIONA MOIOEPUTE COOTBETCTBYIOIIHUI SJIEMEHT U3
BTOPOTO CTOJIOIIA.

BEJIMYMHBIBO3MOXHbBIE 3HAUEHU A

A) Tutomaas mouToBoi Mapku 1) 362kB. M

b) mnomane nuceMeHHoro crona 2) 1,2 kB. M

B) mmomane Cankr-IlerepOypra3) 1439 kB. km

I') momranpe BoneiboapHOM TUIOAAKN4) 5,2KB. CM

B tabnuue nox kaxaoi OyKBOW, COOTBETCTBYIOLICH BEIMUUHE, YKAKUTE HOMED €&
BO3MO’KHOI'O 3HAYEHHUS.

A B BT

OrtBerT:

8 B uemnmoHare no riMHacTHKE y4acTBYIOT 75 ciopTcMeHok: 15 n3 Yexuu, 30 u3
CnoBaxkumn, octanbHble — u3 ABcTpud. [lopa10K, B KOTOPOM BBICTYINIalOT TMMHACTKH,
omnpenensercs xxpebuem. Haiinute BeposATHOCTB TOT0, YTO CIIOPTCMEHKA, BBICTYIAOLIAs
NIEpPBOM, OKaxkeTcs U3 ABCTPHUH.
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Ak, nmeronuii popmy kyba ¢ pedpom 20 cm 6e3 0THON TpaHU, HY’KHO TOKPACUTH CO
BCEX CTOPOH CHapyxu. Haiiiute miomapr moBepXHOCTH, KOTOPYIO HE00X0AUMO
nokpacuTh. OTBET JaiiTe B KBAAPATHBIX CAHTUMETPAX.

Bapuanr 2
3 3
v ()
Haiinure 3nayenue Beipaxkenus:\ 4 8
26
24.2-1

Haitaure 3HaueHUE BBIPAXKEHHUS:

AHS KynuIia Ipoe3Ho# OmreT Ha MecsIl U cenaia 3a mecsi 41 noeszaky. CKoJbko
py0uieil oHa COKOHOMMIIA, €cliu Iipoe3aHoN oueT crouT 580 pybneil, a pazoBas
noe3nka — 20 pyonei?

(2v7)°

14

Haitaure 3HaueHUE BhIpAKECHUS:
Haii/iTe KOpeHb ypaBHeHHs: O — 6(—2x+5)=—1
Haiizmre SIN QL genyr €O = 0,6 4 m < o0 < 27,

YcTaHOBHUTE COOTBETCTBHE MEXKAY BEIMYMHAMH M MX BO3MOXKHBIMH 3HAUCHUSIMU: K
KOKJOMY DJJIEMEHTY MEepBOro CTOoJIOIa MNOJ0EpUTE COOTBETCTBYIOIIMUNA DIEMEHT U3
BTOPOTO CTOJIOLA.

BEJIMYNHBI

A) mIomnaap OJTHOM CTpaHUIIBI ydeOHMKA
B) mromans Tepputopun pecnyonuku Kapenus
B) mroimas 0THOM CTOPOHBI MOHETBI

I') mnomane 6aIMUHTOHHOH TUTOIIAIKA

BO3MOXHbBIE 3HAUYEHU A
1) 81,7 xB. M

2) 330 kB. cm
3) 180,5 ThIC. KB. KM

4) 300 xB. MM

B Ttabmuue mox kaxaoil OyKBOW, COOTBETCTBYIOLIEH BEIMYMHE, YKOKHUTE HOMEp €&
BO3MOKHOI'O 3HAYECHMUSI.

OtBeT
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A B BT

B dupme Takcu B manHbIi MOMEHT cBOOOIHO 20 MamuH: 10 YepHBIX, 2 KENThIX U
8 3enenbix. [1o BI30BY BhI€Xaa OJIHA W3 MAIllUH, CIIY4aitHO OKa3aBIIasiCsl OJIMXKE BCEro K
3akasuuiie. Haiinure BeposSTHOCTH TOTO, YTO K HEH MPUEIET 3€JIEHOE TaKCH.

Amuk, nmerouit popmy kyoda ¢ pedpom 30 cm 0e3 0AHOM rpaHH, HY’KHO IOKPACUTh CO
BCEX CTOPOH cHapyku. Haiinure miomaip HOBEpXHOCTH, KOTOPYO HEOOXOAUMO
nokpacutb. OTBET JaiiTe B KBaPAaTHBIX CAHTUMETpaXx.
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HIkaJjia oneHUBAHUA

Ouenka

OTJIMYHO

XOpo1110

YAOBJIETBOPUTECJIBLHO

HCYAOBJICTBOPUTEC/ILHO

KauecTBO 0TBETOB
Ha BOIIPOCHI MO
TEMaM MNpeamMeTa

IIOJIHO M3JIaraeT U3y4eHHBIN
Marepuai, 1a€T IpaBUIbHOE
OIIpENICIEHHOE
MOHATUI;00HAPY)KUBAET
[IOHMMaHHE MaTepuasa, MOXKeT
000CHOBATH CBOM CYXXKJICHUS,
MIPUMEHHUTD 3HAHUS HA NIPAKTHKE,
MIPUBECTH HEOOXOIUMBIE

JAET OTBET, YAOBJIETBOPSIOIINN
TEM K€ TpeOOBaHUAM, UTO U JUIf
OLICHKHU «OTINYHO», HO
nomyckaet 1-2 ommOkw,
KOTOPBIE CaM K€ UCIIPABIISIET, U
1-2 Henouéra B
MOCJIEZIOBATEIBLHOCTH U
A3BIKOBOM O(DOpMIIEHUHN

M3JIaraeT MaTeprall HeTOJIHO
U JIOTYCKaeT HETOYHOCTH B
OIPEIECIECHUHN MOHITUI WU
bopMyIHpPOBKE TEOPHUIA; HE

YMEET A0CTaTOYHO ITyOOKO U
JI0Ka3aTelbHO 000CHOBATH
CBOU CYXKJIEHUS U MPUBECTH

CBOU TIPUMEPHI; U3JIaraeT

00HapyXMBaAET HE3HAHUE
OoJblIel YacTu
COOTBETCTBYIOIIETO pa3jerna
M3y4aeMOoTo MaTepuana,
JIOTIyCKaeT OMUOKH B
bopMynupoBKe
OMpEIEIEHUN U TEOPUH,
HCKaXAIONINE UX CMBICI,
OecropsAI0YHO U

MIPUMEPHI HE TOJIBKO TIO W3JIaraeMoro MaTepuan
Y4eOHHKY, HO U CAMOCTOSITEIIEHO HEIOCJEeI0BATEILHO 1 HEYBEPEHHO M3JIaraeT
COCTaBJICHHBIC; U3J1araet JOTTyCKaeT OMMUOKH B Marepuail
Martepuai Mocie0BaTeNIbHO U SI3LIKOBOM O(POPMIICHUHN
MPABWILHO C TOYKH 3PEHHS HOPM U3JIaraeMoro
JUTEPATypPHOTO S3BIKA
KoanuecTBo 90 - 100% 75 - 89% 50 - 74% Menee 50%
NPaBUIbHBIX
OTBETOB B TecTe
KauecTBo BCE 3a/1a4U PELIEHBbI BEPHO; petieHo BepHo 6osee 75 % Bcex | pemieHo ot 50 1o 74 % Bcex | OTCYTCTBYIOT HEOOXOJUMBIE
BbITIOJIHEHUSI HCI0JIb30BaH Hauboee 3a/1a4; MOT'YT BCTPEYAThCs 3aJa4; He BCer/a TEOPETUYECKUE 3HAHUS;
KOHTPOJIbHBIX palMOHANBHBIN MYTh PELICHMUS; OT/EJIbHbIE HETOYHOCTH B UCIIO0JIb30BaH Haunboiee JIOTYILIEHbI OIUOKH B OoJiee
pabot W3JI0KEHUE MaTepraia JJOTUYHO, apuMeTHuyecKux pacuerax paloHaIbHBINA MyTh yem 50 % 3amau.

rpaMOTHO, 0€3 omuoOoK

peleHus

B pemennu nposiBisiercst
HE3HaHUE OCHOBHOTO
MaTtepuaia yaeOHoM

IpOrpaMMBbl




IIpuinoxenue 2 k padoueii nporpamMme

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O

KYPCA
Ne | Pa3pmen / rmaBa Kos- | Tun 3ansTus Bun u | Kanengapusie/
/ Tema BO bopmbI daxTHueckue
y4eOHOTO Kypca 9acoB KOHTPOJIS CPOKH
IPOBEICHUS
10 kaacc/ 1 rog odyuenusi (136 yacoB)
«Anre0Opa 1 Hayajla MaTEMaTUYECKOT0 aHaJIn3a»
MHo:kecTBO 24
AefCTBUTENbHbIX
yucesl. MHOro4ieHsbl.
PaunonaabHbie
YPaBHEHHSA "
HepaBeHcTBa. CHcTeMbl
JINHEHHBbIX YPABHEHHU I
1. | IuarnHocTuyeckmii cpes. 1 Vpok  koHTponss u | BxoaHoit
KonTposbHast padora MPOBEPKU 3HAHUM U | KOHTPOJIb:
YMEHHI KOHTPOJIbHA
s paboTta
2. | MHoxecTBa. 1 VYpox  dopmupoBaHUS
HOBBIX 3HaHUI
3. | Koneunsle, OeckOHEUHBIE 2 VYpox  dopmupoBaHUs
MHOKECTBa HOBBIX 3HAHUI
4. | BeickaspiBaHUs u 2 Ypok  dopmupoBaHus
orepanuy HaJl HUMU HOBBIX 3HAHUI
5. | HdpoOu, mporueHTbI 2 Ypok IPUMEHEHUS
3HAaHUU Ha MPAKTUKE
6. | Moxynp uucna 2 Ypok IPUMEHEHUS
3HAHUU Ha MPAKTUKE
7. | PaznuunbIe METO/IbI 2 VYpox  dopMupoBaHUS
pelIeHus paloHaIbHBIX HOBBIX 3HAHUI
U JIpoOHO-paIlMOHATBHBIX
YpaBHEHUI
8. | Pemienus  pa3nuyHbIMU 4 Ypok MpPUMEHEHUS
crocob6amu 3HAHWM HA TPAKTHKE
paIMoHaTbHBIX u
JTPOOHO-PAIIMOHATBHBIX
ypaBHEHUN
9. | Meron uHTEpBaIOB 2 Ypok MpUMEHEHUS
3HAHWM HA TPAKTHKE
10. | Cuctema JIMHENHBIX 2 Ypok  dopmupoBaHus
YpaBHEHUH, MarpHulia, HOBBIX 3HaHUI
OTIPEJICTUTENh MAaTPHIIBI
11. | Pemenue CUCTEM 3 Ypok IPUMEHEHUS

JIMHEWHBIX  ypaBHECHU,
MaTpulla, OIPEIEIUTEIND

3HAHUM Ha IIPAaKTUKE




MAaTPHIbI

12.

Kourpoabnasa pabora
no Teme: IVMHOKECTBO
JeMCTBUTEJbHBIX
yuceJ. MHOro4jieHbl.
PanmuonajabHble
YPaBHEHUSA "
HEepPaBEeHCTBA

Ypok  KOHTpoJIA H
MPOBEPKU 3HAHUN U
yMEHUHI

Temarnueck
i
KOHTPOJIb:
KOHTPOJIbHA
1 paboTa.

@yHkuun M rpaguku.
Crenennass ¢gyHkuusi c
LeJIbIM MI0Ka3aTe1eM

12

13.

OyHKIWA, CIIOCOOBI
3aaHusg byHKINU.
B3anmuo oOpaTHbIe
¢byakuun.  Kommosunus

(byHKIMH.

Ypok IIPUMEHEHUS
3HAHUM Ha IPAKTUKE

14.

I'paduk (GyHKIMH.
DneMeHTapHbIe
npeoOpazoBaHus

rpadukoB QyHKIUH.

Ypox MIPUMEHEHNUS
3HAHUM Ha IIPAKTUKE

15.

OO6mactp ompeneneHus u
MHO>KECTBO 3HAYCHHI
byHKINH. Hymu
¢byaknun.  [IpoMexyTku
3HAKOIMOCTOSTHCTBA.

Yétuple ©  HEYETHBIC

byHKIHH.
[Tepuonnueckue

byHKINH.

Ypok MIPUMEHEHUS
3HAHUW HAa MPAKTUKE

16.

[TpomexyTku

MOHOTOHHOCTHU (DYHKIIMH.
MaxkcuMyMsbl u
MUHHUMYMBbI GbyHKIMH.
Haubonsiiee u
HauMEHbIIIee  3HAYCHHE

GbyHKIIII Ha
MIPOMEKYTKE.

Ypox MPUMEHEHUS
3HAHUU Ha MPAKTUKE

17.

JIuneiinas, KBapaTUYHaAs
Hu IpOOHO-MHEHHas
GbyHKIMH. DJIeMeHTapHOe
HCCIIEOBaHNUE u
MOCTpOEHHE  TpaduKoB
9TUX (PYHKIHIA.

Ypok IIPUMEHEHUS
3HAHWM Ha IPAKTHKE

18.

Crenennass ¢QyHKUus €
HaTypaJbHBIM
II0KAa3aTEeJIEM.

Ypok [IPUMEHEHUS
3HAHWM HA IPAKTHKE
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19.

Crenennass ¢QyHKUus C

LEITBIM ImokKa3aTeiieM.
CreneHb c LEIBIM
MOKa3aTeJIEM. bunom
HreroTona.

Crenennast (QyHKOUs C
HATYpaJIbHBIM U IICIBIM

Ypok IIPUMEHEHUS
3HAaHUU Ha IIPAKTUKE

IIOKa3aTeseM. Eé
CBOICTBA ¥ rpaduk

20. | KonTpoabHast VYpox  koHtposis u | Temaruueck
paﬁOTa 10 TeMe IIPOBCPKHU 3HaHUNW W | Ui
O YHKIHA 1 yMEHUH KOHTPOJTb:K
rpaduKH. OHTPOJIbHAS
Crenennast pynkums pabora.
¢ HeJbIM
nokasareJjieMm
Apudmernyeckuii 18
KOpPeHb N-0ii CTelneHH.
HppauunonajibHbie
yYpaBHEHHSA

21. | Onpenenenne KOpHs VYpox  dopmupoBaHUS
N-i CTENEeHU HOBBIX 3HaHUI

22. | CpoiicTBa KOpHAN-i VYpox  dopmupoBaHUS
CTENIEHU HOBBIX 3HaAHUI

23. | UppammonanbHbIe Ypok MPUMEHEHUS
ypaBHEHUS 3HAaHUU Ha MPAKTHUKE

24. | MetoJ paBHOCHIJIbHBIX VYpok IpUMEHEHUS
npeoOpa3oBaHUil IPH 3HAaHUU Ha MPAKTUKE
pelieHuu
HppalMOHAIbHBIX
ypaBHEHU U

25. | Pemenue Ypok IPUMEHEHUS
HppalMOHAIbHBIX 3HAHWM HA IPAKTHKE
ypaBHEHUH
pa3ITUYHBIMU
criocobamu

26. | UppanmoHnanbHbIe VYpox  dopMupoBaHUS
HEPaBEHCTBA HOBBIX 3HAHUI

27. | Pemenue Ypok IPUMEHEHUS
HppalMOHAIbHBIX 3HaHWM HA TIPAKTHKE
HEPaBEHCTB Pa3IUYHBIMU
cioco0amMu

28. | KontpoabHast  pa6orta Ypok  koHTposia  u | Temarnueck
mno TEME IIPOBEPKU 3HAHUM U | U
Apupmernyeckui yMEHUHI KOHTPOJIb:K
KOpPeHb N-0i CTeNeHH. OHTpPOJIbHAS
HppanunonajibHbie pabora.
YPaBHeHHUH
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IMoka3aTenbHast 10
(pynkuus.
Ioka3aTenbHbIe
yYpaBHEHMA

29. | Crenenb c|2 Ypox  dopmupoBaHus
MIPOU3BOJIEHBIM HOBBIX 3HAaHUM
JIEACTBUTEIIbHBIM
MoKa3aTesieM

30. | [NokazaTenpHas 2 Ypox  dopmupoBaHus
GbyHKIHS. HOBBIX 3HAaHUM

31. | [loka3aTenpHBIC 2 Ypox  dopmupoBaHus
YpaBHEHHS HOBBIX 3HAaHUH

32. | Paznmuunbie cToco0sI | 3 Ypox IPUMEHEHUS
peleHus MmoKa3aTeIbHBIX 3HaHWH Ha IPAKTHUKE
YpaBHEHUU

33. | KoutpoabHast pa6ora | 1 Temarndeck
mno ui
Teme:Iloka3zaTenbHas KOHTPOJIb:K
pynkums. OHTpPOJIbHAs
IMoka3aTenbHbIE pabora.
YpaBHEHHSA
Jlorapudmuueckas 18
dyHknusa.
Jlorapudpmuveckue
YPaBHeHHU

34. | Jlorapudm " ero | 2 VYpox  dopmupoBaHUS
CBOMCTBaA HOBBIX 3HAHUHI

35. | HecsaTtuunbie uj|2 VYpox  dopmupoBaHUs
HaTypaJibHbIE HOBBIX 3HAHUI
Jorapudmml

36. | [IpeoOpazoBanue 2 Ypok IPUMEHEHUS
BBIPAKECHUIA, 3HAHUM Ha PAKTUKE
coJIeprKaluXx Jorapu@mol

37. | Jlorapudmuaeckas 3 Ypok  dopmupoBaHus
GyHKIMS, ee CBOWCTBa H HOBBIX 3HAHUI
rpaduk

38. | Jlorapupmuaeckue 2 VYpox  dopMupoBaHUS
ypaBHEHUS HOBBIX 3HAHUI

39. | PaznuunbIC crocoOsl | 4 Ypok IPUMEHEHUS
pelieHus 3HaHWUM HA IPAKTHKE
Jorapu(pMUIECKuX
ypaBHEHUN

40. | YpaBHEeHUSI CMELIAHHOTO | 2 Ypok IPUMEHEHUS
TUTIA 3HAaHUM Ha IPAKTUKE

41. | KontpoabHasi padora | 1 Ypok  koHTpons  u | Tematnueck
mno TEME: IIPOBEPKU 3HAHUM U | MU
Jlorapugmuyeckas yMEHUHI KOHTPOJIb:K
(pyHKuus. OHTpPOJIbHAS
Jlorapugmuueckue paborta.
YpPaBHEHMA
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Tpuronomerpuyeckue 20
BBbIpa:KeHU s u
yYpaBHEHMA
42. | Pannannas mepa yria 1 Ypox  dopmupoBaHus
HOBBIX 3HAHUU
43. | Tpuronomerpuueckue 1 Ypox  dopmupoBaHus
byHKIIH YHCIIOBOTO HOBBIX 3HAaHUM
aprymeHra
44. | 3naku 3HA4YECHUU 1 Ypox  dopmupoBaHus
TPUTOHOMETPHUYECKIX HOBBIX 3HAaHUM
(GyHKIMH. YertHOCTH
HEYETHOCTh
TPUTOHOMETPHUYECKIX
byHKIMN
45. | OCHOBHBIE COOTHOILEHUS 1 Ypok  ¢dopmMupoBaHus
MEXY HOBBIX 3HAHUU
TPUTOHOMETPHUYECKIMH
(GYHKIUSMH ~ OJTHOTO U
TOTO K€ apryMeHTa
46. | opMyIIBI CIIOKEHUS 1 Ypox IIPUMEHEHNUS
3HAHUM Ha IPAKTUKE
47. | ®opMybl IPUBEACHUS 1 Ypox MIPUMEHEHNUS
3HAHUM HAa MPAKTUKE
48. | ®opmymbl JTBOMHOTO, 1 Ypok MPUMEHEHUS
TPOMHOTO u 3HAHUM Ha MPAKTUKE
MIOJIOBUHHOTO YIJIOB
49. | ®opmymbl TUTST 1 Ypox MPUMEHEHUS
peoOpa3oBaHUs CYMMBI, 3HaHUI Ha MPaKTHKE
pa3sHOCTH u
IIPOU3BECHUS
TPUTOHOMETPUUYECKHX
byHKIMH
50. | KonTposbHasi  paGora 1 Vpok  konTtpons u | Tematnueck
1no TeMe IIPOBEPKU 3HAHUM U | Ui
Tpuronomerpunyeckue yMEHUM KOHTPOJIb:K
BBIPaKeHM OHTpPOJIbHAsS
pabora.
51. | VpaBuenwue COS X = b 1 VYpox  dopMupoBaHUS
HOBBIX 3HAHUH
52. | YpaBHeHue sin x =b 1 VYpox  dopMupoBaHUS
HOBBIX 3HAHUI
53. | YpaBHeHus tg x =b 1 Ypok  dopmupoBanus
uctgx=>ob HOBBIX 3HAaHUM
54. | ®ynkuun 1 Ypok  dopmupoBanus
y = arccos X, y = arcsin X, HOBBIX 3HAHUM
y = arctg X, y = arcctg X
55. | TpuroHomeTpuyeckue 2 Ypok IPUMEHEHUS
yYpaBHEHHUs, CBOJAALIMECS 3HAaHUH Ha PAKTUKE
K anredpanyeckum
56. | Pemenue 2 Ypok IPUMEHEHUs
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TPUTOHOMETPUUYECKUX
YpaBHEHUI METOZIOM
pa3oxeHus Ha
MHOKHTEIIN

3HAaHUM Ha IIPAKTUKE

S7.

Pemrenne  mpocrenmux
TPUTOHOMETPUYECKUX
HEPABEHCTB

Ypok IIPUMEHEHUS
3HAHUM Ha IIPAKTUKE

58.

KonrTposbnass  pabora
no Teme:
Tpuronomerpuyeckue
yYpaBHEHUA

Ypok
IIPOBEPKHU
yMEHUI

KOHTPOJSL |
3HaHUN "

Tematnueck
i
KOHTPOJIb:K
OHTPOJIbHAS
pabora.

IlocenoBaTe/IbLHOCTH H
Nporpeccum

10

59.

IlocnegoBaTenbHOCTH,
CIIOCOOBI 3aaHus
OCJIEIOBATEILHOCTEM.

Ypok  ¢dopmMupoBaHus
HOBBIX 3HAHUN

60.

MeTtox MaTeMaTHYECKOM
WHIYKIIUA. MOHOTOHHBIE
Y OTpaHUYEHHBIE
MOCJIEA0BATEILHOCTH.
Hcropus ananusza
OCCKOHEYHO MAaJIbIX.

Ypok  ¢dopMupoBaHus
HOBBIX 3HAHUN

61.

Apubdmernueckas u
reoMeTpuvecKast
MTPOTPECCHH.

Ypok MIPUMEHEHUS
3HAHUI Ha MPAKTUKE

62.

beckoneuHo yoObIBarorast
reoMeTpuyecKas
nporpeccusa. Cymma
OCCKOHEYHO YOBIBAIOIIICH
reoMeTpUYECKO
nporpeccuu. JInHenHbIil
Y SKCIIOHEHIIUATIbHBIN
poct. Yuco e.

Ypok MIPUMEHEHUS
3HAHUM Ha TPAKTHUKE

63.

dopmyna
IIPOLIEHTOB.

CJIOKHBIX

VYpox  dopMupoBaHUS
HOBBLIX 3HAaHUN

64.

Hcnonn3oBanue
MpOrpeccuu
peleHus
3a5a4
Xapakrepa

JJIA
PCaIbHBIX
IIPUKIAAHOI'O

Ypok MpPUMEHEHUS
3HAHWM HA IPAKTHKE

65.

Kontposabnass  pabora
mno Teme:
IlocaenoBaTeJIbHOCTH M
Nnporpeccum

Ypok  KOHTpoOJII H
IPOBEPKU 3HAHMH U
yMEHUHI

Tematuueck
ui
KOHTPOJIb:K
OHTpPOJIbHAS
pabora.

HenpepbiBHBIE

(pynkuum.
IIpousBoaHasn

20
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66. | [IpencraBnenue 0 Ypox  dopmupoBaHus
npenene  GyHKouM B HOBBIX 3HAaHUM
TOUKE u 0
HENPEPHIBHOCTH

67. | HenpepoIBHBIE (YHKITHH. Ypox  dopmupoBaHus
Meron uHTEpBANOB IS HOBBIX 3HAHUU
pelLIeHNs] HEPaBEHCTB.

[TpounsBoaHast GYHKIHH.

68. | [IpousBoaHast CTENEHHOM Ypoxk NPUMEHEHUS
GbyHKIIIH 3HAHUH Ha IPAKTUKE

69. | [IpousBoaHbIe Ypox NPUMEHEHUS
HEKOTOPBIX 3HaHWH Ha IPAKTHUKE
AJIEMEHTapHbBIX PYHKIUI

70. | [IpousBogHass CyMMBI H Ypok  ¢dopMupoBaHus
MIpoU3BeACHUS (PYHKINH. HOBBIX 3HAaHUH

71. | Ilpous3BogHas YacTHOTO Ypok  ¢dopmMupoBaHus
GbyHKINH. HOBBIX 3HAaHUH

72. | llpousBogHass  CIOXHOM Ypok  ¢dopmMupoBaHus
GbyHKITIN HOBBIX 3HAaHUM

73. | T'eomeTpudecknuii CMBICTT Ypox IIPUMEHEHUS
MIPOU3BOTHOM 3HAHUM HA IPAKTUKE

74. | ®uznyeckuit CMBICII Ypox MIPUMEHEHNUS
ITPOU3BOTHOM 3HAHUM Ha IPAKTUKE

75. | KonTposibHast  paGoTa VYpox  koHTposns U | Temaruyeck
no teme IlpousBoanas IIPOBEPKU 3HAHUU W | U

YMEHHI KOHTPOJIb:K
OHTpPOJIbHAS
pabora.

76. | [Ilpumenenune Ypok MPUMEHEHUS
IIPOU3BOAHOM K 3HAHUI Ha MPaKTHKE
UCCIIeIOBaHUI0 (DyHKIMH
Ha MOHOTOHHOCTb.

77. | Ilpumenenune Ypok  dopmupoBaHus
MIPOU3BOTHOM K HOBBIX 3HaHUI
HCCIIEIOBAaHUIO Ha
KCTPEMYMBI.

78. | HaxoxneHnue Ypok IPUMEHEHUS
HauOOoJIbLIETO u 3HaHUHM Ha IPAaKTUKE
HaUMEHBLIET0 3HAYEeHUs
(GYHKLUU Ha OTpE3Ke.

79. | Ilpumenenune Ypok IPUMEHEHUS

IIPOU3BOTHOM ISt 3HaHUHM Ha MIPAaKTUKE
HaXO0KJICHUS
HaWIy4Illlero pelieHus: B
NPUKIAJHBIX  3ajayax,
ISt OIIpEAETICHUS
CKOPOCTH npoiecca,
3aJIaHHOTO bopmyoit
WK rpaduKoM

80. | KouTtpoabHast  pa6orta Ypok  koHTposa  u | Temaruueck
no rteme: Ilpumenenue IIPOBEPKU 3HAHUM W | UH
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NMPOU3BOIHOI. YMEHHI KOHTPOJIb:K
OHTpPOJIbHAS
pabora.

IMoBTOpEHUE, Ypok MIPUMEHEHUS

00001eHme, 3HaHWUM Ha IPAKTHKE

cucreMaTH3anus

3HAHMH

81. | [loBTOpeHwue, Ypok IPUMEHEHUS

00o01enue, 3HAaHUH Ha IPAKTUKE

CHUCTEeMaTU3alus 3HAHUI

110 TEME YpaBHEHHS

IToBTOpEHNME, Ypok [IPUMEHEHUS

00o011eHue, 3HaHWM Ha IPAKTHKE

CHUCTEeMaTH3allns 3HAHUI

10 TeMe QPYyHKIHS

82. | UToroBasi KOHTPOJILHAsA Ypok  koHTpons  u | Tematnueck
pabora NpPOBEPKH 3HAHMN W | Wil
YMEHUHN KOHTPOJIb:K
OHTPOJIbHAS
pabora.
11 kaacc/ 2 rox o6yuenus (136 yacon)
«Anrebpa 1 HadaIa MaTeMaTHIECKOTO aHAIN3a)

HccaenoBanne 22

GyHKIUI ¢ MTOMOIILIO

MPOU3BOJIHOMI

83. | IIpu3Haku Bo3pacTaHus U 2 VYpox dopMupoBaHUs
yObIBaHMs QYHKITUN HOBBIX 3HAHUI

84. | Toukn IKCTpEMyMa 2 Ypok dopmupoBaHus
byHKIIMHN HOBBIX 3HAHUI

85. | [Ipumenenue 2 Ypok IPUMEHEHUS

MPOU3BOJTHOM K 3HAHUM Ha PAKTUKE

UCCIIEIOBAaHUIO (PYHKUIUN

Ha  MOHOTOHHOCTb H

KCTPEMYMBI.

86. | Hanbomnbiiee u 2 Ypok IPUMEHEHUS
HauMeEHbIIee  3HAYCHUS 3HAHWM HA TPAKTHKE
(GyHKIMH Ha OTPE3Ke

87. | Cxema UCCIeI0BaHUs 2 Ypok IPUMEHEHUS
GbyHKIIN 3HAHWM HA TPAKTHKE

88. | Bropas IIPON3BOIHAS. 2 Ypox dopmupoBanus
[lonsiTne  BBIMYKJIOCTH HOBBIX 3HAaHUM
GbyHKITIN

89. | [loctpoenue  rpadukos 4 Ypok IPUMEHEHUS
GbyHKIMI 3HAHUU Ha IIPAKTUKE

90. | [Ipumenenue 2 Ypok IPUMEHEHUS
MIPOU3BO/IHOM TSt 3HAaHWH HA TIPAKTHKE
HaXO0XJICHUS

Haujyqmero pCeuICHUSA B
TIPUKJIATHBIX 3aJaydax,
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IS OIIpEICTICHUS
CKOPOCTH U YCKOPEHUS
mporecca, 3a71aHHOTO
bopmynoi WIH
rpauKoM.

91.

Komnosunust  QpyHKIMHA.
I'eomerpuueckue 006pass
YPaBHEHUN U HEPABEHCTB
Ha KOOPJMHATHOU
IIOCKOCTH

Ypok IIPUMEHEHUS
3HAHUM Ha IIPAKTUKE

92.

KonTpoabnasipador
a no TeMe
«HcceaenoBanue
(pyskuuii ¢ nmoMoubIo
NPOU3BOIHOM»

Ypok  KOHTpOJIA H
IIPOBEPKU 3HAHUM U
yMEHUI

Tematnueck
i
KOHTPOJIb:K
OHTPOJIbHAS
pabora.

IlepBooOpa3nas u
HHTErpaJj

10

93.

[TepBooOpa3zHas

Ypok ¢dopmupoBanus
HOBBIX 3HAHUN

94.

[IpaBuna HaxoXAeHUS
TepBOOOpa3HOU

Ypok ¢dopmupoBanus
HOBBIX 3HAHUN

95.

[lnomane
KPHUBOJMHEUHOU
Tparneuuu.
OnpenenéHHblii THTErpall

Ypok ¢dopmupoBaHus
HOBBIX 3HAHUU

96.

Brranciaenue
OTPENIEIIEHHOTO
uHTeTpasia mo ¢opmyIe
Hrrotona—Jleionuna

Ypok MIPUMEHEHUS
3HAHUM Ha MPAKTUKE

97.

[TpumeneHne nHTErpaIa
IUTSL HAXOXKICHUS
TUTOIIAJICH TIOCKUX
¢duryp n 066éMOB
T€OMETPUICCKUX TEIL.

Ypox MIPUMEHEHUS
3HAHUU Ha MPAKTUKE

98.

KonTpoabHnasi padora
1o Teme:
IlepBooOpa3nas u
HHTerpaJ

YpoK  KOHTpOII U
IPOBEPKU 3HAHUN U
yMEHUHI

Tematuueck
3471
KOHTPOJIb:K
OHTpOJIbHAS
pabora.

I'papuxn
TPUTOHOMETPHYECKHX
pyHKuuii.
Tpuronomerpuyeckue
HepaBeHCTBa

14

99.

OO6nacte ompeneneHus U
MHO>KECTBO 3HAYEHUN
TPUTOHOMETPHUECKUX

GbyHKIMI

Ypokx dopmupoBanus
HOBBIX 3HAHUH

100.

YETHOCTh, HEYETHOCTD,

Ypok dopmupoBanus
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NEPpUOAUIHOCTD

HOBBIX 3HAaHUN

TPUTOHOMETPHUYECKUX
GbyHKIII

101, CgoiicTBO (yHKIMH y = 2 Ypox dopmupoBanus
cos X u e€ rpadux HOBBIX 3HAHUI

102.| CpoiicTBO (yHKIMH y = 2 VYpox dopmupoBanus
sin X u e HOBBIX 3HAHUI
rpadux

103, CpoiictBa u rpaduku 2 VYpox dopmupoBanus
byHKITI HOBBIX 3HAHUI
y=tgxuny=ctgx

104.| O6patHbie 2 Ypok ¢dopmupoBanus
TPUTOHOMETPHUYECKHE HOBBIX 3HAaHUM
byHKIIUN

105.| OT6op kopHE# 1 Ypox IPUMEHECHUS
TPUTOHOMETPHUYECKIX 3HAaHWH Ha IPAKTHUKE
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH.

106.| Pemrenne 2 Ypok MIPUMEHEHUS
TPUTOHOMETPHUYECKIX 3HAaHUH Ha IPAKTHUKE
HEPaBEHCTB

107.| KouTposnbuass  padora 1 VYpox koHtposna u | Tematnueck
no Tteme: I'padpuku IIPOBEPKU 3HAHUU U | Ui
TPUTOHOMETPHYECKUX yMEHUM KOHTPOJIb:K
pyHkumii. OHTpOJIbHAsA
Tpuronomerpnyeckue pabora.
HEPaBEHCTBA
HppanuonajbHbie, 24
NoKa3aTeJbHbIe H
JorapudpmMuyeckue
HEPaBEHCTBA

108.| OcHOBHBIE METOIBI 2 Ypok dopmupoBaHus
peleHus MOKa3aTesIbHbIX HOBBIX 3HAaHUM
HEPaBEHCTB.

109.| Pemenust moka3aTeabHbIX 2 Ypox dopMupoBaHUS
HEPaBEHCTB M UX CUCTEM HOBBIX 3HAaHUM

110. OcHOBHBIE METOAbI 2 Ypok IPUMEHEHUS
peleHus 3HAaHUHM Ha IPAaKTUKE
jorapu(pMUUECKuX
HEPaBEHCTB.

111, Pemenus 4 Ypok IPUMEHEHUS
norapu(pMUIECKUX 3HaHUH Ha NPAaKTUKE
HEPaBEHCTB M UX CUCTEM

112 OcHOBHBIE METObI 2 VYpox dopmupoBanus
pereHus HOBBIX 3HAaHUM
UppaIoOHaIbHBIX
HEPaBEHCTB.

113.| Pemmenus 1 Ypok IPUMEHEHUS
VppaOHAIBHBIX 3HAaHUU Ha NPAKTUKE
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HCPABCHCTB U UX CUCTCM

114, KouTpoabHas paéoTa 1 VYpok koHrposnss u | Temaruueck
1o TeMe IIPOBEPKU 3HAHUU U | U
HppanuonajibHbie, yMEHUI KOHTPOJIb:K
NoKa3aTeJibHbIE U OHTPOJIbHAS
JorapupmMuyeckue pabora.
HEpPaBEeHCTBA

115.| Pemienue 2 Ypok IPUMEHEHUs
MppanroHaIbHBIE U 3HAaHUH Ha IPAKTUKE
KOMOMHHPOBAaHHBIE
HEPaBEHCTBA, C
MTOMOIIIBIO
PaBHOCHIIBHBIX
MIEpPEX0JI0B

116.| I'paduueckre METOIBI 4 Ypok IIPUMEHEHUS
pereHus 3HAaHWH Ha IPAKTHUKE
UppaOHATBHBIX,

MOKa3aTeNbHBIX U
JorapuPMUIECKuX
YpaBHEHUN U HEPABEHCTB

117.| PemieHus cMemIaHHbIX 3 Ypox MIPUMEHEHUS
HEPaBEHCTB M UX CUCTEM 3HAaHWH Ha IPAKTHKE

118.| KonTposbHass  padora 1 VYpox koHtposna u | Tematnueck
no teme HepaseHncrBa, NIPOBEPKU 3HAHUU U | Ui
CHCTEMbl HEPABEHCTB yYMEHUM KOHTPOJIb:K

OHTpPOJIbHAsS
pabora.
KomnuiekcHble yncia 10

119.| MHoXkecTBO 1 Ypok dopmupoBaHus
KOMIUIEKCHBIX YHUCell. HOBBIX 3HAaHUM

120.| KomrutekcHas tuioniaip. 2 Ypok dopmupoBaHus
Tpuronomerpuueckas HOBBIX 3HaHUM
(opMa KOMIUIEKCHOTO
qucia

121, YMHOXeHHe U AeNeHue 2 Ypok IPUMEHEHUS
KOMIUIEKCHBIX YHCell, 3HAaHUHM Ha IPaKTUKE
3allMCaHHBIX B
TPUTOHOMETPUUYECKON
dhopwme.

122.| ®opmyna Myaspa. 2 Ypox dopMupoBaHUS
Kopens H-0i1 cTenenn u3 HOBBIX 3HAaHUM
KOMIUIEKCHOTO YHCJIA.

123.| Pemenue 2 Ypok IPUMEHEHUS
anreOpanyecKux 3HaHUH Ha MIPAKTUKE
ypaBHEHUH Ha
MHO>KECTBE
KOMIUIEKCHBIX YHCEI

124.| KonTpoasHas pa6ora 1 Ypok koHTpons u | Temaruyeck
no teMe KommniekcHole IIPOBEPKU 3HAHUN U | Ui
YHCJIA yMEHUH KOHTPOJIb:K
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OHTpPOJIbHASA
pabora.

HartypaJjbHble u nesbie
4HCJIA

10

125.

HarypanbeHble u nensie
4KCIa.

Ypok IIPUMEHEHUS
3HAHUM HA IPAKTUKE

126.

[Ipu3naku nenumoctu

VYpox dopmupoBanus
HOBBIX 3HAHUN

127.

[IpuMeHeHne npu3HaKkoB
JIETTUMOCTH TEJIBIX YUCETT,
HOJI m HOK, ocTtaTkoB
10 MOJIYJTIO, aITOPUTMA
EBxnuna qyis pemenus
3aJla4 B IEJIbIX YUCTIax

Ypok IIPUMEHEHUS
3HAHUM Ha IIPAKTUKE

128.

KonrpoasHasipadoT
a 1o reme:
HarypajbHble 1 1eJibie
yuciIa

Ypok  KOHTpOJIIA H
MPOBEPKU 3HAHUA U
yYMEHUN

Tematnueck
i
KOHTPOJIb:K
OHTpPOJIbHAS
pabora.

Cucrembl
panuoHAaJbHBIX,
HPPALMOHAJIbHBIX
NOKA3aTeJbHbIX U
JorapupmMuyecKkux
YPaBHeHUil

12

129.

CucreMa 1 COBOKYITHOCTb
YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI
U CUCTEMBbI-CJICJICTBUSI.

VYpox dopMupoBaHUs
HOBBIX 3HAHUU

130.

OcHoBHbIE METObI
peuieHuss  CUCTeM U
COBOKYITHOCTEH
palrOHANbHBIX,
HUPPALMOHAIIBHBIX,
MOKa3aTeIbHbIX u
Jorapu(pMUIECKIX
YPaBHEHUM.

Ypox MIPUMEHEHUS
3HAHUU Ha MPAKTUKE

131.

[IpuMeHenue ypaBHEHUI],
CUCTEM U HEPABEHCTB K
peLIeHu0
MaTeMaTHYECKUX 3a7ad U
3aJa4 M3 Pa3IMYHBIX
obOmacteif  Hayku U
peanbHOM JKU3HU,
MHTEPIIpETALMS
ITOJIY4YEHHBIX
pe3ynbTaToB

Ypok pPUMEHEHUS
3HAHWM HA IPAKTHKE

132.

Kontposbnass  paborta
no Teme: Cucremsl
PANMOHAJIBHBIX,

Ypok  KOHTpOJIL H
IPOBEPKU 3HAHUU U
yMEHUHI

TemaTtnueck
7071
KOHTPOJIb:K
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HPPALMOHAIbHBIX
MOKa3aTeJbHbIX "
JorapupmMuyecKux
YPaBHEHHUI

OHTpPOJIbHASA
pabora.

3agauu ¢ napameTpamMu

16

133.

PammonanbsHele,
HppaloHaIbHEIE,
II0KAa3aTelIbHEIC,
JorapupMuIECcKre u
TPUTOHOMETPUYECKHUE
ypaBHEHUS

rapamMeTpamu.

Ypok IIPUMEHEHUS
3HAHUM Ha IIPAKTUKE

134.

PanumonansHEIC,
HppaloHaIbHEIE,
MoKa3areiibHbIE,
JorapupmMuieckue "
TPUTOHOMETPUIECKHE
HEPaBEHCTBA U CHUCTEMBI
C TTapaMeTpamu.

Ypok IIPUMEHEHUS
3HAaHUM Ha IIPAKTUKE

135.

[Toctpoenne u
HCCIIE0OBaHNE
MATEMATUYCCKUX
MoOJIelen peanbHbIX
CUTyallud C TOMOUIBIO
YpaBHEHUH c
rapamMeTpamu.

Ypox IIPUMEHEHNUS
3HAHUM Ha IPAKTUKE

136.

[Toctpoenne u
HCCIEIOBaHNE
MaTeMaTUYECKHUX
MoIelen pealbHbIX
CUTYyallUi c
MMOMOIILIOCHCTEM
ypaBHEHUH U HEPABEHCTB
C IapamMeTpamH.

Ypok MIPUMEHEHUS
3HAHUW Ha MPAKTUKE

137.

KonTpoabHasi pabora
nmo TeMe 3agaum ¢
napamMeTrpaMu

YpoK  KOHTpOISI U
IPOBEPKU 3HAHUN U
yMEHUHI

Tematuueck
3471
KOHTPOJIb:K
OHTpOJIbHAS
pabora.

IMoBTOpEHUE,
0000mIEeHNE,
cucTeMaTH3aInus
3HAHMH

16

138.

MmuoxectBa. Uncna.

Ypok [IPUMEHEHUS
3HAHMM HA IPAKTHKE

139.

[MocnenoBatenbHOCTH |
POrpeccHn

Ypok IIPUMEHEHUS
3HAHWM HA IPAKTHKE

140.

Tpuronomerpuueckue
BBIpXKEHUS U YPABHEHHS

Ypok IIPUMEHEHUS
3HAHWM HA IPAKTHKE
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141, IlpousBoanasi. Ypok IIPUMEHEHUS
IIpumeHeHue 3HAaHUM Ha IIPAKTUKE
IIPOU3BOTHOM.
UccnenoBanue (yHkumii
c IIOMOIIBIO
MPOU3BOJHOMN
142 | I'paduku Ypok IPUMEHEHUs
TPUTOHOMETPUUECKUX 3HaHWUM Ha IPAKTHKE
GyHKIUH.
Tpuronomerpudeckue
HEpaBEHCTBA
143.| UppaumoHaisHbIe, Ypok IIPUMEHEHUS
MOKa3aTeabHbIe u 3HaHWM Ha IPAKTHKE
norapudmudeckue
YpaBHEHUS "
HEpaBEHCTBA
144 Cucremsl Ypok IIPUMEHEHUS
paloHaIbHBIX, 3HaHWM Ha IPAKTHKE
MppalMOHaIbHBIX
MOKa3aTeIbHbIX "
JorapuPMUIECKuX
YpaBHEHUU
145, 3agauu ¢ mapameTpaMu Ypok MIPUMEHEHUS
3HAHUM HA MPAKTUKE
146. UtoroBasi KOHTPOJIBHas VYpok koHTpons u | Tematuueck
pabora NPOBEPKH 3HAHUH U | MH
YMEHHI KOHTPOJIb:K
OHTpPOJIbHAS
pabora.
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O

KYPCA

Ne | Paznen / rnaBa Koun- | Tun 3anstus Bun Kanennapusie/
/ Tema BO (bopMbI (bakTuueckue
y4eOHOr 0 Kypca 4aco KOHTPOJIA | CPOKH

B MIPOBEACHUSA
10 xnacc/ 1 rox odyuenus (102 gaca)
«["'eomeTpus»
BBenenue B 22
CTEPEeOMEeTPHIO

1. | OcHoBHBIE MOHSTUS 1 Ypok
CTEPEOMETPHUH:  TOUKa, (bopMupoBaHUs
npsimMasi, MJIOCKOCTB, HOBBIX 3HAHUI
MIPOCTPAHCTBO.

2. | llpaBuna uzobpaxeHus 2 Ypok mnpumeHeHHs
Ha pUCYHKax: 3HAHUU Ha
M300paxeHus MPAKTHKE
IUIOCKOCTEH,

MapajuIeIbHBIX TIPSIMBIX
(OTpe3KoB), CepeMHBI
OTpe3Ka.

3. | Ilousrus: 1 Ypok
nepeceKaouecs dbopMupoBaHUs
IJI0CKOCTH, HOBBIX 3HAHUI
nepeceKarouecs npsmas
U TJIOCKOCT.

4. | 3HaKOMCTBO c 2 Ypok npumeHeHus
MHOTOTpaHHUKaMH, 3HaHUU Ha
n300paxkeHue MPAKTHKE
MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha
MIPOEKIIMOHHBIX
yepTrexax.

5. | HayanpHple cBeneHus o 2 Ypox
Ky0e u mnupamuae, HX dbopMupOBaHHS
pa3BEPTKU U MOJICIH. HOBBIX 3HAHUI

6. | Ceuenus 2 Ypok mnpumeHeHHs
MHOTOTPaHHUKOB. 3HAHUH Ha

MIPAKTHKE

7. | Iousarue 00 3 Ypok
aKCHOMaTHYECKOM dbopMupoBaHus
MIOCTPOECHUHU HOBBIX 3HAHUI
CTepEeOMETPUHU: AKCUOMBI
CTEPEOMETPHUHU.

8. | Hekoropsle cnencrBus u3 3 Ypok
AKCHOM. dbopMupoBaHUs

HOBBIX 3HAHUN
9. | Axryanu3zanus 3HaHUH U3 2 Ypok mnpumeHeHHs
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[JIAHUMETPUHU 3HaHUU Ha
MIPaKTUKE
10. | TpeyrosbHUKY, BUIBI U Ypox mnpumeHeHus
CBOMCTBA TPEYrOJIbHUKOB 3HaHUU Ha
MIPaKTUKE
11. | DneMeHTsI VYpox mnpumeHeHus
TPEYroJbHUKOB, UX 3HAHUH Ha
CBOMCTBA TIPAKTHKE
B3aumnoe
pacmnoJio:keHue MPsIMbIX
B IIPOCTPAHCTBE
12. | BlaumHoe Ypok
PacroJioKeHUE MPSMBIX B dbopmMupoBaHUs
MPOCTPAHCTBE HOBBIX 3HAHUU
13. | [lepnenaukyIsspHOCTH Ypok
MPSIMBIX B TIPOCTPAHCTBE dbopmMupoBaHHs
HOBBIX 3HAHUU
14. | IIpusnax Ypok
CKPELIUBAOIINXCS dbopMupoBaHUs
TIPSIMBIX HOBBIX 3HAHUI
15. | [TapamensHoe Ypok mnpumeHeHus
MPOEKTUPOBAHUE 3HaAHUU Ha
IIPaKTUKE
IMapajieabHOCTH
NPSIMBIX M IUIOCKOCTEH
B IIPOCTPAHCTBE
16. | B3aumnoe Ypok npumeHeHus
pacIoJIOKEHUE MPSIMON U 3HAHUU Ha
IIJIOCKOCTH B IIPaKTUKE
MIPOCTPAHCTBE
17. | Ilpusnax 0 Ypox
MapajuIeIbHOCTH MPSIMOU dbopMupoBaHus
U IUIOCKOCTH; CBOWCTBA HOBBIX 3HaHUI
MapajuieIbHOCTH MHPSIMOM
Y IJIOCKOCTH.
18. | [locTpoenue CEYCHU I Ypok mnpumeHeHus
IIJIOCKOCTBIO 3HaAHUU Ha
IIPaKTUKE
19. | Pemenue  3amau Ha VYpok mnpumeHeHus
BBIYUCIICHUS u 3HaHUHU Ha
JI0Ka3aTeNIbCTBO, MpaKTUKe
CBSI3aHHBIX c
MapajieIbHOCTHIO
NPSIMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE
20. | Pemiennie mnpakTHYECKUX VYpox mnpumeHeHus

3aJa4yd Ha IOCTPOECHHE
CEUEHUH Ha dYepTexax
TETpasapa u

3HaHUH Ha
MIPAKTUKE
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apaJjiicJcnuIcaa

IlepnenaukyasspHOCTD 25
NPAMBIX M IUIOCKOCTEH
B IIPOCTPAHCTBE

21. | llepnieHpuKkynspHbIe 2 Ypok mnpumeHeHus

IIPsIMBIE B IPOCTPAHCTBE 3HaHUU Ha
IPAKTHKE

22. | [lapamnenbHbie TpsIMBIE, 2 Ypok
MEPIEHIUKYIIIPHBIE K dbopmupoBaHus
IJIOCKOCTHU HOBBIX 3HaHUI

23. | llpusnax 2 Ypok
MEePIEeHIUKYIIPHOCTH (bopMupoBaHUs
IPSIMOM M TIOCKOCTH HOBBIX 3HaHUI

24. | Teopema 0o  mpsMOHd, 2 Ypox
MepIEeHIUKYIIIPHOM K (bopMupoBaHUs
IJIOCKOCTHU HOBBIX 3HaHUI

25. | PacctosiHue ot TOukH 10 2 Ypok mnpumeHeHHs
IIOCKOCTHU 3HAHUU Ha

IPAKTHKE

26. | Paccrossnue ot mpsmon 2 Ypok mnpumeHeHus

J10 TIJIOCKOCTHU 3HAHUU Ha
IIPAKTHKE

27. | Pemenue 4 Ypox mnpumeHeHus
CTEPEOMETPUUECKUX 3HaAHUU Ha
3a1a4,  CBSI3aHHBIE  C IIPAKTHKE
HEPIECHIUKYIIPHOCTHIO
MPSAMOM Y TIJIOCKOCTH.

28. | Pemenne  mpuknazHbeIX 4 VYpok NpuMEHEHHS
3a1a4M, CBSI3aHHBIE C 3HaHUU Ha
HaX0XJACHUEM IIPAKTHKE
F€OMETPUYECKUX
BEJIUYHH

29. | Pemrenue 4 Ypok npumeHeHus
CTEPEOMETPUUYECKUX 3HAHUU Ha
3a1a4,  CBSI3aHHBIE  C IIPAKTHKE
IIPUMEHEHUEM TEOPEMBI O
TpEX NEPIEHIUKYIApax,

HaX0XJACHUEM
pacCTOSIHUH,
IIOCTPOEHHUEM IPOEKIIUH.
30. Kontpoubnas padora 1 Ypok koHTpons u | Temarndecku
IIPOBEPKU  3HAHUU | U
U yMEHUI KOHTPOJIb:KO
HTPOJIbHAS
pabora.
YT1Jbl M paccTOSTHUS 16

31. | Yron Mexay npsamMou u 2 Ypok

IIJIOCKOCTBIO dbopmupoBaHus

HOBBLIX 3HAaHUN
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32. | JAByrpaHHsIi yroi, 3 Ypox mnpumMeHeHus
JIMHEHHBIN YroJl 3HaHUU Ha
JIBYTPAHHOTIO yria MIPaKTUKE

33. | Ilpusnax 2 Ypok
MEePIEHIUKYIISIPHOCTH dbopMupoBaHHS
JIBYX TJIOCKOCTEM HOBBIX 3HAaHUU

34. | Teopema 0 Tpex 2 Ypok mnpumeHeHHs
MepIEHIUKYIISIpax 3HAHUH Ha

MIPaKTUKE

35. | CBoiictBa  JMaroHaJieu 1 Ypox
MPSIMOYTOJILHOTO dbopMupOBaHHS
rapajuiesIennIe1a HOBBIX 3HAHUU

36. | Pemenne 3az1ay, 5) Ypokx mnpumeHeHus
CBSI3aHHBIX c 3HAaHHUI Ha
MEePIEHINKYIIIPHOCTHIO MIPaKTUKE
TUTOCKOCTEN

37. | KourpoabHas pabora 1 VYpok koutposa u | Temarnuecku
mno TEeMe: IIPOBEPKU  3HAHUU | U
IlepnieHAUKYJISIPHOCTH Y YMEHUI KOHTPOJIb:KO
NPSIMBIX U MJI0CKOCTE HTpPOJIbHAS

pabora.
MHororpaHHuUKH 7
38. | I[londaTre MHOTOTrpaHHUKA 1 Ypok
dbopMupoBaHus
HOBBIX 3HAHUU
39. | [Ipuzma 1 Ypox
dbopMupoBaHHs
HOBBIX 3HAHUH

40. | [lupamupga. IlpaBunbHas 2 Ypox

nupamua dbopMupoBaHus
HOBBIX 3HAHUU

41. | YceueHnHas nupamuaa 1 Ypox

dbopMupoBaHHS
HOBBIX 3HAHUH

42. | llonsiTue  mpaBUIIBHOTO 1 Ypok mnpumeHeHus

MHOTOTpaHHUKA 3HaAHUU Ha
IIPaKTUKE

43. | OneMeHTbl  CUMMETPHUHU 1 Ypok mnpumeHeHus
MPaBUIIbHBIX 3HaAHUU Ha
MHOTOTPaHHUKOB MIPaKTUKE
BekTops! B 13
NPOCTPAHCTBE

44. | Bextop Ha IJIOCKOCTH U B 1 Ypok
MPOCTPAHCTBE. dbopMupoBaHus

HOBBIX 3HAHUU

45. | ClnoxxeHre U BBIYMTaHUE 1 VYpox mnpumeHeHus
BEKTOPOB.  YMHOXKECHHE 3HAaHUM Ha
BEKTOPA HA YUCIIO MIPaKTUKE

46. | KoMnnanapHble BEKTOPBI. 1 Ypok
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[IpaBuno dbopmupoBanus
napajulesIennnea HOBBIX 3HAHUU
47. | Paznoxxenue BeKkTOpa 1O 1 Ypok
TPEM HEKOMIUIAaHAPHBIM dbopMupoBaHUS
BEKTOPaM HOBBIX 3HAHUU
48. | IIpsmoyrosbHas cucrema 1 Ypoxk mnpumeHeHus
KOOPAWHAT B 3HaHHUI Ha
MPOCTPAHCTBE. MIPaKTUKE
Koopnunartsl BekTopa
49. | Ilpocreiimme 3amaun B 2 Ypoxk mnpumeHeHus
KOOpAWHATAX. 3HaHUI Ha
MIPaKTUKE
50. | Yrom Mexly BEKTOpamMu 1 Ypok
(bopMupoBaHUs
HOBBIX 3HaHUMN
51. | CxansipHoe 1 Ypox
MPOMU3BEJICHUE BEKTOPOB dbopmMupoBaHUs
HOBBIX 3HAHUU
52. | Beruncnenue YIJIOB 1 Ypok mnpumeHeHus
MEXIy  MPSAMBIMH | 3HAHUHN Ha
TJTIOCKOCTSIMH MIPaKTHKE
53. | KoopaunaTtHo- 2 Ypok mnpumeHeHus
BEKTOPHBI METOJ TIpH 3HAHUU Ha
penieHun IIPaKTUKE
F€OMETPUUYECKHX 3a]1a4
54. | AToroBasi KOHTpPOJILHAsI 1 VYpok koutposa u | Temaruuecku
paGora IPOBEPKH  3HAHUM | I
Y YMEHHI KOHTPOJIb:KO
HTPOJIbHASA
pabora.
JBukeHust 5
55. | OtoOpakeHue 1 Ypok
MpocTpaHcTBa Ha cebs, dbopMupoBaHus
JIBUKEHHE MTPOCTPAHCTBA; HOBBIX 3HaHUI
56. | LlenTpanpHas, oceBas u | 2 Ypox
3epKaJibHasi CHAMMETPUH, dbopMupoBaHus
HOBBIX 3HAHUM
57. | [TapamiensHbIii MepeHoC; | 2 Ypox OpuUMEHEHHUS
paBEeHCTBO H  MoA0OHe 3HaAHUU Ha
dburyp. MIPaKTUKE
11 xkaacc/ 2 rog 06ydenus (102 yaco)
« ['eometpus »
AHanuTHYeCKAs 15
reoMeTpus
58. | CBs3b BEKTOpa ul?2 VYpox mnpumeHeHus
KOOpAWHAT 3HAHUHU Ha
MIPaKTUKE
59. | Ilpocreiimme 3amaumn B | 2 Ypok npuMEHEHUs
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KOOpAWHATAX Ha 3HAHUU Ha
IJIOCKOCTH MIPaKTUKE

60. | [Ipocreitmme 3amaun B | 2 Ypox mnpumeHeHus
KOOpAWHATAX B 3HaHHUI Ha
MIPOCTPAHCTBE MIPaKTUKE

61. | YpaBHEHUE IIOCKOCTH U | 2 Ypok

dbopmupoBaHus
HOBBIX 3HaHUM

62. | Popmyna paccTostHUSA OT | 2 Ypok

TOYKH JI0 TIJIOCKOCTH dbopMuUpOBaHHS
HOBBIX 3HaHUM

63. | Pemienne 4 Ypok mnpumeHeHus
TEOMETPUUECKUX  3ajad 3HAHUHN Ha
Ha MIPUMEHEHUE MIPaKTUKE
BEKTOPHO-

KOOPAMHATHOTO METO/Ia.

64. | KonTtpoabnass padora | 1 VYpok koutposa u | Temarnuecku
mno TEeMe: MPOBEPKU  3HAHWUM | U
AHaJMTHYECKAS Y YMEHHI KOHTPOJIb:KO
reoMeTrpus HTpPOJIbHAS

paborTa.

65. | TpeyronbHukwu, 4 Ypok npumeHeHus
YETBIPEXYTOJIbHUKH. 3HAHUI HA
[ToBTOpEeHUE NpaKTHKE

66. | [ImanumeTrpuyeckue 2 Ypok npumeHeHus
3aa49u Ha 3HaHUH Ha
JI0Ka3aTeJIbCTBO NpaKTHKe
MaTeMaTHYECKUX
OTHOLLIEHUM, HAXOXKICHHE
F€OMETPUYECKHUX
BEIMYMH ([UIMH, YIJIOB,

Iotmaei, 00bEMOB)

67. | Ctepeomerpuueckue 4 Ypok mnpumeHeHus
3a/1auu Ha 3HaAHUU Ha
JI0Ka3aTeJIbCTBO IIPaKTUKE
MaTeMaTHYECKUX
OTHOLLIEHUM, HAXOXKICHHE
r€OMETPUYECKHUX
BEJIMYMH (JUIMH, YIJIOB,

Iota e, 00bEMoB)

68. | MonenupoBanue 2 Ypok mnpuMeHeHus

F€OMETPUUECKHX 3a/1a4 3HaAHUU Ha
MIPaKTUKE

69. | Komnerotepusie 3 VYpok mnpumeHeHus
MpOrpaMMbl npu 3HaHUHU Ha
pelIeHnu 3a1a4y MIPaKTUKE
O0béM MHOTOrpaHHHKA 17
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70. | O6BeMm, OCHOBHBIE 2 Ypok
CBOICTBA 0OBEMOB. dbopmupoBanus
HOBBIX 3HAHMI
71. | Teopema 00 00BEME 2 Ypok
MPSIMOYTOJILHOTO dbopMupoBaHHS
rapajuiesIennIeaa, HOBBIX 3HAHUU
CIICICTBUS U3 HEE.
72. | O0BbeMBI MIPU3MBI, 4 Ypok npumMeHeHUs
NIUPAMULBI. 3HaHUU Ha
MIPaKTUKE
73. | O0BEM HaAKJIOHHOM 2 Ypox
MIPU3MBI (bopMupoBaHUs
HOBBIX 3HAHMI
74. | O0BéM YCEUE€HHOM 2 Ypox
MMUPaAMU/IBI. dbopmMupoBaHUs
HOBBIX 3HAHMI
75. | Pemenne 4 Ypok mnpumeHeHus
CTEPEOMETPUIECKUX 3HAHHUI Ha
3aJa4, CBSA3aHHBIX C MIPaKTHKE
BBIYHCIICHUEM 00BEMa
MPSIMOYTOJIHHOTO
napajuieyenunesa,
TIPU3MBI
76. | KonTpoannas padora no 1 VYpok koutposa u | Temaruuecku
Teme O0BEM NPOBEPKU 3HAHUM | i
MHOTOIPAHHUKA U yMECHHI KOHTPOJIb:KO
HTpOJIbHAA
pabora.
Tena Bpamenusi. Cepa 24
u map. Komounanus
TeJl BpallleHUsl U
MHOTOTPAHHUKOB
77. | Ilousarue UMAJIMH]IPA. 2 Ypox
CedeHust HWIIMHAPA dbopMupoBaHHS
HOBBIX 3HAHUU
78. | [Inomane mOBEpPXHOCTH 2 Ypox
HWIMHAPA dbopMupOBaHHS
HOBBIX 3HAHUU
79. | Iloustue KOHYCa. 2 Ypox
CeueHnus KoHyca dbopMupOBaHHS
HOBBIX 3HAHMI
80. | [momaas MOBEPXHOCTH 2 VYpok mnpumeHeHus
KOHYyca 3HAaHUU Ha
MIPaKTUKE
81. | YceueHHbIN KOHYC 2 Ypok npuMeHEeHUs
3HaHUH Ha
MIPaKTUKE
82. | Chepa u map. CeueHus 2 Ypok
miapa. dbopMupoBaHUs

HOBBLIX 3HAaHUN
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83. | KacarenpHast ILJIOCKOCTh 2 Ypok

K ctepe dbopmupoBanus
HOBBIX 3HaHUM

84. | Imomane chepst 2 Ypox npuMEeHEHUs

3HaHHUI Ha
MIPAKTHKE

85. | KomOunanus TeN 3 Ypok mnpumeHeHHs
BpallCHUSA u 3HaHUI Ha
MHOTOTPAaHHUKOB. MIPAKTHKE

86. | MHOrOrpaHHuk, 4 Ypok npumMeHEeHUs
OIMCAHHBIN OKOJIO 3HaHUI Ha
cdepsl; cdepa, IIPAKTHKE
BITHCAHHAs B
MHOTOTPAaHHUK WA B
TEJIO BPAIlICHHUS.

87. | KourpoabHas pabora 1 VYpok koutposa u | Temarnuecku
no TeMe: Tena IIPOBEPKU  3HAHUU | U
BpallicHUA Y YMEHHI KOHTPOJIb:KO

HTPOJIbHAS
pabora.
I1omaam moBepxXHOCTH 9
U 00bEMBI KPYIJIBIX TeJl

88. | IlousTue o0BeMa. 1 Ypok
OCHOBHBIE CBOMCTBA dbopMupoBaHHs
00BEMOB TeTl. HOBBIX 3HAHUI

89. | O0BEM UAJTUHIPA. 3 VYpox mnpumeHeHus
O06BEM KOHYCa 3HAHUI Ha

MIPAKTHKE

90. | O6BEéM mapa u chepsl. 2 Ypok

dbopMuUpOBaHHS
HOBBIX 3HaHUI

91. | IlonoGHEIE Tena B 2 Ypok mnpuMeHeHUs
MIPOCTPAHCTBE. 3HaHUU Ha
CootHomuieHus MEeXIy MPAKTHKE
TUIOLIAISIMH
MMOBEPXHOCTEMH,
o0BpéMamu OO OHBIX
TeJ.

92. | KonuTpoasHasi pabora: 1 Ypok koutpons u | Temarnuecku
O0béMbI Teu MIPOBEPKU 3HAHUU | U

U YyMEHUI KOHTPOJIb:KO

HTpPOJIbHAS
pabora.

IHoBTOpEHHE, 22

o0o0menne n

cUCcTeMaTH3aIUA

3HAHUM

93. | OcHOBHBIE burypsl, 3 Ypok mnpumeHeHHs

(bakThl, TeopeMbl Kypca

3HaHUH Ha
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IJIAHUMETPUU. IIPAKTHKE
94. | 3ajaun IUIAHUMETPUHU U VYpox mnpumeHeHus
METO/Ibl UX PELICHUS 3HaHUU Ha
MIPaKTUKE
95. | OcHOBHBIE burypsi, VYpox mnpumeHeHus
(baxTBl, TEOpeMBl Kypca 3HaHUU Ha
CTEPEOMETPUHU. MIPaKTUKE
96. | KomOunanus Tell Ypok mnpumeHeHus
BpallCHUSA u 3HAaHUI Ha
MHOTOT'PaHHUKOB. IIPAKTHKE
97. | MHOrOrpaHHuK, Ypok mnpumeHeHus
OTMCAHHBIN OKOJIO 3HAHUI Ha
cdepsl; cdepa, IIPAKTHKE
BIMCaHHAas B
MHOTOTPaHHUK WA B
TEJIO BpPallleHUSI.
98. | MoxnenupoBanue Ypok mnpumeHeHus
pEATBHYIO CUTYAIMIO Ha 3HAHHUI Ha
A3BIKE reOMEeTpPHH, MIPAKTHKE
WCIOJIb30BAaHUE armapara
anreopsI B
reOMETPUUECKUX
MOJEISAX
99. | UToromas VYpok koutposa u | Temaruuecku
KOHTPOJIbHasi padora IIPOBEPKU  3HAHUU | U
Y YMEHHI KOHTPOJIb:KO
HTPOJIbHASA
pabora.
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O

KYPCA
Ne | Pazmen / rnaBa Kon-Bo | Tun 3ansarus Bun u dopwmer | Kanennapasie/d
/ Tema 9acoB KOHTPOJIS aKTHYECKHUE
y4eOHOTOKypca CPOKH
MIPOBEJICHUS
10 kaacc/ 1 rog odyvenus (344aco)
«BeposTHOCTh U CTAaTHCTUKA»
DJIeMeHTbI Teopuu | 3
rpagos
1. | I'pad, cBsas3ublii rpad, | 1 Ypok
MpeCTaBICHUE 3a/lauu (dbopMUpOBaHUS
C TOMOIIIBIO Tpada. HOBBIX 3HAHUI
2. | Cremnens (BaJeHTHOCTH) | 1 VYpok mpumeHeHus
BepmnHbl. [Iytp B 3HAHUU Ha
rpade. IPAKTHKE
3. | Henu u mukmel. 'pader | 1 VYpox nmpumeHeHus
Ha TUIOCKOCTH. [lepeBo 3HAaHHUI Ha
CIIy4aitHOTO IIPaKTUKE
IKCIIEPUMEHTA
CayvaiiHble ONBITHI, | 3
cly4yaiiHble COOBLITHS
U BEPOSITHOCTH
cOOBITHH
4. | Cnyuaiinbie 1 Ypok
9KCIIEPUMEHTHI dbopMupoBaHUs
(ombITBI) W Cy4alHbIE HOBBIX 3HAHUI
COOBITHSL.
5. | DnemeHTapHbBIC 1 Ypok
COOBITUSA (ucxompl). dbopMupOBaHHS
BepostHocTh HOBBIX 3HaHUI
CIIy4aifHOTO COOBITHSL.
6. | BeposrHoctu coObiTui | 1 Ypox mpuMeHeHUs
B OTIBITaX c 3HAHUH Ha
PaBHOBO3MOKHBIMH MPAKTHKE
3JIEMEHTapHBIMU
COOBITHSIMU
Onepanun Hag | 5
MHOKeCTBAMH U
CcOOBITUSIMH.
Caoxenue "
YMHO:KeHHe
BEPOATHOCTEH.
YciaoBuas
BEPOSITHOCTD.
He3aBucumbie
co0bITHS
7. | Ilepeceuenue, 1 Ypok
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00beAMHEHHE
MHOJKECTB U COOBITHIA,

dbopMupoBaHUS
HOBBIX 3HAaHUN

IIPOTUBOIIOJIOKHBIE
COOBITHSL.

8. | ®opmyma  clOXeHHA Ypok npuMeHeHus
BEPOSATHOCTEMN 3HaHUU Ha
VYcnoBHas IIPaKTUKE
BEPOSITHOCTD.

YMHOXKEHNE
BEPOSATHOCTEM.
dopmyna YCIOBHOM
BEPOSITHOCTH.

9. | ®opmyma MOJTHOM Ypok npuMeHeHus
BEPOSITHOCTH. 3HaAHUU Ha

IIPAKTHKE

10. | ®opmyna Baiieca. Ypok npuMeHeHus

HezaBucumsie coObITHS 3HAaHHUI Ha
IPAKTHKE

DJIeMEeHThbI

KOMOUHATOPUKH

11. | Kombunaropuoe Ypox
MIPaBUJIO YMHOKEHHUS. dbopMupoBaHUS

HOBBIX 3HaHUI

12. | IlepecTtanOBKH u Ypox
(daktropuai. Yucno dbopMupoBaHHs
COYETaHUM. HOBBIX 3HAHUHI
Tpeyronpauk Ilackans.
dopmyra OonHOMa
HeroTona
Cepun
1ocJe10BaTeIbHbIX
HCNBITAHUI.

HUcnbrranus
bepnyiin.
Cay4aitnbiii BbIOOp M3
KOHEYHOM
COBOKYNHOCTH

13. | bunapHblil ciydaiiHBIH Ypok
OTIBIT (ucmbITaHUE), dbopMupOBaHHS
ycex M Heyzjada. HOBBIX 3HAaHUM
HeszaBucnumebie
VCTIBITAHMSL.

14. | Cepust  HE3aBUCHUMBIX Ypok
UCIBITAHUN 10 TIEPBOTO dbopmupoBaHus
ycrexa. Cepus HOBBIX 3HAaHUM
HE3aBHCHMBIX
ucnbITaHul bepHym.

15. | Cnyuaiinblii BbIOOp U3 Ypok npumeHeHUs

KOHEYHOU

3HaHUH Ha

174




COBOKYITHOCTH. IIPAKTHKE
16. | IIpakTtuyeckas pabota ¢ 1 Ypok npumeHeHUs
HCII0JIb30BAHUEM 3HAHUU Ha
AJIEKTPOHHBIX TAOIHUI] IIPAKTHKE
CayuaiiHnble 16
BeJIMYUHBI "
pacnpeneleHus

17. | CnyqaiiHass BeIMYUHA. 2 Ypoxk
Pacnipenenenue dbopmupoBaHus
BEPOSITHOCTEM. HOBBIX 3HAHUU
Juarpamma
pacnpeneseHusl.

18. | Oneparuun HaJ 2 Ypox
CITydalfHbIMHU (bopMupoBaHUs
BenmmurHaMH. [Ipumepsr HOBBIX 3HAHUU
pacnpeeneHuil.
bunapnas  caydaitHas
BEJIMYMHA.

19. | F'eomeTpuueckoe 2 Ypox
pacmpeneneHue. dbopMupoBaHUS
bunomuansHOE HOBBIX 3HAHUH
pacnpeseseHue.

20. | Maremaruueckoe 2 VYpox mpumeHeHus
OXUJAHUE CIydailHOU 3HAHUHU Ha
BEJTUYHHBI. MIPAKTHKE
CoBMmecTHOE
pacmpeneneHue  JIBYX
CIy4alHbIX  BEJIUYUH.

HesaBucumsie
cllydaiiHble BEJIMYUHBL.

21. | CoiicTBa 2 Ypok npuMeHeHUs
MaTeMaTH4eCKOTro 3HaHUU Ha
OKUJIaHUSI. MPAKTHKE
Maremaruueckoe
OXuJaHue  OWHApHOU
CIy4ailHOM BEJIMYMHBI.

Matremaruueckoe
OKUJJaHHE
reOMETPUYECKOT0 u
OMHOMHUATBHOTO
pacrpeneIeHui.

22. | ducnepcus u 2 Ypok
CTaHJIapTHOE dbopmupoBaHus
OTKJIOHEHHE. HOBBIX 3HAHUI
Hucniepcusi  OuHapHOU
CIIy4aiiHOM BEJIMYMHBI.

CBolicTBa qMCIIEpCUH.

23. | Marematuueckoe 2 Ypok npumeHeHUs
0’KHJJaHHE 3HaHUU Ha
IIPOU3BEACHHUS u IIPAKTHKE
Jucrepcus CYMMBI
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HE3aBHUCHUMBIX

CIy4alHbIX  BEJIUYUH.
Jucnepcus
OMHOMHUATHHOTO
pacnpeneseHusl.

24. | Ilpaktuueckas paboTa ¢ 1 Ypok npumeHeHUs
HCII0JIb30BAHUEM 3HaHUU Ha
AIIEKTPOHHBIX TAOJIHUI] MIPAKTHKE

25. | UToroBas 1 Ypoxk koHTposia u | Temarnueckuit
KOHTPOJIbHas1 padoTa NPOBEPKH 3HAHUH | KOHTPOJIb:KOHT

Y YMEHUI poibHas
pabora.
11 kaacc/ 2 roa o6y4enus (35 yacos)
«BeposaTHOCTh U CTaTUCTHKA »
3akon 00JbIIMX 5)
quces

26. | HepaBeHcTBO 1 Ypok
YeObimeBa.  Teopema dbopMupoBaHUS
UYeobpImena. HOBBIX 3HAHUI

27. | Teopema  beprymm. 2 Ypok
3aK0H OOJIBIINX YUCET. dbopMupoBaHHs

HOBBIX 3HaHUI

28. | BeiOopouHnblii  MeTOA 1 VYpox mpumeHeHus

HUCCIIEJOBAHUM. 3HAHUHU Ha
MIPAKTHKE

29. | IIpaktrueckas padora ¢ 1 VYpox mpumeHeHus
HCII0JIb30BaHUEM 3HaHUU Ha
AIIEKTPOHHBIX TAOJIHII MPAKTHKE
DJIeMeHTbI 6
MaTeMaTH4YeCKOM
CTATUCTHKHU

30. | I'enepanbHas 1 Ypok
COBOKYITHOCTb u dbopMupoBaHus
ciydaifHas — BBIOOpKa. HOBBIX 3HaHUI
3HaKOMCTBO c
BBIOOPOYHBIMU
XapaKTePUCTHKAMHU.

31. | Onenka cpenHero u 2 Ypox mpuMeHeHUs
JHUCTIEPCUN 3HAHUH Ha
reHepatbHON MPAKTHKE
COBOKYITHOCTH C
MIOMOIIIBIO
BBIOOPOYHBIX
XapaKTePUCTHK.

OueHuBaHue
BEPOSITHOCTEH COOBITUI
10 BBIOOPKE.
32. | Cratuctuueckas 2 Ypok npumeHeHus
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CUIoTe3a. IIpoBepka 3HaHUU Ha
MPOCTENIINX TUIOTE3 C IIPAKTHKE
IIOMOIIBIO CBOMCTB

W3Y4YEHHBIX

pacnpeeneHui.

33. | [IpakTuueckas paboTa ¢ Ypok npuMeHeHus
HCII0JIb30BAHUEM 3HaHUU Ha
AIIEKTPOHHBIX TAOJIHII. IPAKTHKE
HenpepbiBHBIE
cJy4aiiHbIe
BeJINYHMHBI
(pacnpeneJienust),
noKasarejibHoOe u
HOpMAaJIbHOE
pacnpeneleHus

34. | llpumepst Ypok
HEMPEPBIBHBIX dbopMupoBaHUS
CIy4alHbIX  BEJIUYUH. HOBBIX 3HAHUU
@yHKIMA  IUIOTHOCTH
BEPOSITHOCTH.

PaBHOMeEpHOE
pacnpeseneHue.

35. | [Ipumepsnt 3a/ad4, VYpox mpumeHeHus
TIPUBO IALIUX K 3HaHUHU Ha
MOKa3aTeJIbHOMY U K MIPAKTHKE
HOPMAaJIbHOMY
pacnpeesieHUsIM.

36. | ®yHKIMSA  [UIOTHOCTH Ypox
BEPOSITHOCTH dbopMupoBaHus
[I0Ka3aTeIbHOrO HOBBIX 3HAHUI
pacnpeeseHusl.

37. | ®yHKIMSA ~ IUIOTHOCTH Ypok npuMeHeHUs
BEPOSITHOCTH 3HaHUU Ha
HOPMaJIbHOTO MIPAKTHKE
pacnpeeneHus
KonTpoabHnasi padora VYpox koHTposia u | Temarnueckuit

IPOBEPKU 3HAHMI | KOHTPOJIb:KOHT
Y YMEHUI poJibHas
pabora.
Pacnipenesienne
IIyaccona

38. | IlocnenoBaTenbHOCTh Ypox
OJIMHOYHBIX dbopMupoBaHus
HE3aBUCUMBIX HOBBIX 3HAHUI
COOBITHH. [Tpumep
3aJauu, MPUBOJAIIEH K
pacnpeneeHuIo
Ilyaccona.

39. | [IpakTuueckas paboTa ¢ Ypok npumeHeHUs
HCII0JIb30BAHUEM 3HAHUI Ha
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AJIEKTPOHHBIX TAOJIHUI] IIPAKTHKE
Ces3b MEKITY 6
CIy4YaHHBIMH

BeJIHYMHAMH

40. | KoBapuanus IBYX 1 Ypok
CIIydallHbIX  BEJIMYHH. dbopmupoBaHus
Koadpurnment HOBBIX 3HAHUI
KOPPETSIUU.

41. | CoBMecTHBIE 2 VYpox mnpumeHeHus
HaOIIOICHUS JBYX 3HAHHHA Ha
BeMYUH. BBIOOPOUHBIH IIPAKTUKE
K03 duIueHT
KOPPETSIHU.

42. | Paznuume MEXITY 1 Ypox
JIMHEWHON CBS3BI0 W (bopMupoBaHUs
MPUYHUHHO- HOBBIX 3HAHUI
CJIEJICTBEHHOM CBS3bIO.

43. | JluneiiHas perpeccusl. 1 VYpox npumeHeHus

3HAHUU Ha
IPAKTHKE

44. | IlpakTrueckas padbora ¢ 1 VYpox mpumeHeHus
HCIIOJIb30BAHUEM 3HAHUU Ha
AIIEKTPOHHBIX TAOJIHNIL IPAKTHKE
O0o0menne " 11
cucTeMATH3alus
3HAHUI

45. | TlpencraBnenue 2 VYpox mpumeHeHus
JAHHBIX C IIOMOIBIO 3HAHUH Ha
TaOJIMIl U AUArpaMM. IIPAaKTUKE

46. | OnucarenpHas 4 Ypok npuMeHeHUs
CTaTUCTHKA, OIBITBI C 3HaHUH Ha
PaBHOBO3MOKHBIMHU IIPaKTUKE
3JIEMEHTapHBIMU
COOBITHSIMY,

BBIUNCIIEHUE
BEPOATHOCTEH COOBITUI
c IpUMEHEHHEM
bopmyn u
rpaduuecKux METO0B
(koopauHaTHas
npsimas, JIepeBo,
auarpamma Oitiepa)?2

47. | CnyyaiiHble BeIUYMHBI 4 Ypok npumeHeHUs
u pacnpeznenesus, 3HAHUU Ha
MaTeMaTH4ECKOe IIPAKTHKE
O0XKMJAaHHUE CIy4yalHOU
BEJTMYUHBI

48. | UroroBas 1 Ypok koHTposia U | Temarnueckuit
KOHTPOJIbHAsA padoTa IIPOBEPKU 3HAHWUH | KOHTPOJIb:KOHT

U YMEHUI pobHas
pabora.
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IIpunoxenue 3 k padoueii nporpamMmme

JUCT BHECEHUS UBSMEHEHUI

Ne TekcT u3mMeHeHus [Tporokon 3aceganus kadeapsl
/1
Ne Jara
2023 — 2024 y4eOHnblli rO1
1.
2.
2024 — 2025 y4eOHbIli TO1
1.
2.
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