I'OCYIJAPCTBEHHOE BIOJKETHOE OBIIIEOBPA3OBATEJIBHOE YYPEKIEHUE
CPEJHAA OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 30
VWMEHU KABAJIEPA OPJIEHA KPACHOM 3BE3/IbI O.B. TABPUJIOBA
TOPOJCKOI'O OKPYT' A CBI3PAHb CAMAPCKOM OBJIACTH

Paccmotpena na 3acenanuu MO [IpoBepeHna. YTBepxacHa
yUUTENeH €CTeCTBEHHO-HAyYHOT O 3aMecTuTeNnb AUPEKTOPA MO MIPUKA30M
[IUKJIA YBP Ne 1473 ot 01.09.2021 r.
[TpoTokom Ne 1 SAmomnosa C.IL Hupextop 'BOY COILL Ne 30
or «31» aBrycra 2021 r. «31» aBrycra 2021 r. r.o. CpI3paHb
PykoBoautens MO Troxosa JI.I.
KazakoBa JI.A.

PABOYASA INTPOI'PAMMA
«MATEMATHUKA»
(yrury0JieHHbI YpOBeHb)

10-11 kmaccnl
(408 yacos)

I'ox pazpabotku mporpammer — 2019.

"o KOppPEKTUPOBKH MPOTrPaMMBI (B YACTU U3MEHEHUS CTPYKTYphI Tporpammsl) — 2021.



HosicHuTeAbHASA 3aNIMCKA

PabGouasst mnporpamma yueOHOrOo mnpemMera «MaremaTuka» (yriyOJICHHBIH YpPOBEHB)
COCTaBJICHA HAa OCHOBC AaBTOPCKHX IIpOrpamMm «MatemaTuka: aﬂre6pa 1 Haydajla MaTeMaTUu4€CKOIro
aHanmza, reoMeTpus». AnreOpa ¥ Hadana mMareMaTudeckoro aHamusa. 10 kmacc (0a30BbIid M yriTyONEHHBIH
YPOBHH): MeToarueckoe nocooue st yuureist/ A.I'. Mopakosuy, I1.B. CemenoB. — 4-e u3za., nepepad - M. :
Muemosuna, 2017 r., «['eomerpuss. COOpHUK MpUMEpHBIX pabounx mporpamMm». 10—11 kmaccel : yueo.
nmocobue 1 0011e00pa3oBar. opraHu3aiiuii . 6a3oBelil 1 yriryon. yposuu / [cocT. T. A. Bypmucrposa]. —4-¢
u3n. - M. : [Ipocsemenue, 2020 T.

[IporpamMma  cooTBeTCTBYeT (eAepalbHOMY TOCYAapCTBEHHOMY  00pa30BaTEIbHOMY
CTaHAapTy cpennero oodmero oopazosanus (IIpukas Munoopuayku Poccuu ot 17 mast 2012 1. Ne 413
«O0 yTtBepxkaeHUU (enepasbHOro TOCYIapCTBEHHOI'O0 OOpa30BaTEIbHOIO CTaHIAPTAa CPETHEro
obmiero o0pa3oBaHUs» (C M3MEHEHHSIMHU, BHECEHHBIMU TpuKazoM MunoOpHayku Poccum ot 31
nekaopst 2015 r. Ne 1578, ot 29 utons 2017 1. Ne613), OcHOBHO# 00111€00pa30BaTEIIbHON MPOrpaMMe
cpeanero obmiero obpazosanusi 'bOY COLI Ne 30 r.0. Cei3panb, paboyeii mporpaMmme BOCIIUTAHUS
'BOY COMLI Ne 30 r.o. Cei3panb Ha ypOBHE Ha4alIbHOTO, OCHOBHOT'O U CPEHET0 00Opa30BaHHUS.

«MaremaTtukay (Ha yriyOJIeHHOM ypOBHE) Ha YPOBHE CpEIHET0 00IIero o0pa3oBaHus H3ydaeTcs
¢ 10 mo 11 xnaccsl.

Ha uzyuenue ydeGHoro mpenmera «MaTemaTHkay Ha YriyOJIE€HHOM ypOBHE OTBOJIUTCS 6
4acoB B HEJEINI0, 0011Iee KOIMUecTBO YueOHbIX YacoB - 408, u3 nux: 204 yaca B 10 xmacce, 204 yaca
B 11 knacce. npeamer Bkio4aeT B ceOs ABa Oioka: anreOpa v Havajga MaTeMaTU4YECKOro aHAIN3a,
TEOMETPHSL.

KonmuecTBo yacoB, OTBOJUMBIX HAa OCBOSHHE MPAKTUYECKOW yacT mporpammbl: B 10 kiacce
— 17 yacoB, U3 HUX 5 KOHTPOJIBHBIX padoT, 12 mpoBepoUHbIX padoT; B 11 kimacce — 15 4acoB, U3 HUX
11 KOHTPOJBLHBIX paboT, 4 MPOBEPOUYHBIE PAOOTHI.

Hannas pabouas mporpamma peanusyercss Ha ocHoBe YMK MaremaTtuka: anrebpa u Havaia
MaTeMaTHYeCKOro aHajau3a, reoMeTpus. Anredpa U Hadana MaTeMaTUYecKoro aHanusa. (6a30BbIi U
yrayosneHHbii ypoBenb), 10 kin. / Mopakosuu A.I. , CemenoB I1.B. u ap. - M.: MHemo3uHa,
Marematuka: anreOpa ¥ Hayaja MaTeMaTHYeCKOro aHayn3a, reomeTpus. I'eomerpus. (6a30BbIi U
yriryonenHslit yposens), 10-11kn.  / Aranacsu JI.C. , Byry3zo B.®., Kagomues C.b. u np. - M.:
IIpocsemenue.

IInanupyemble pe3y1bTaThl 0CBOEHHUS Y4eOHOro npeamera «MareMaTuka» Ha yriy0JeHHOM
YPOBHe

Pa3znen BbINMyCKHUK HAYYUTCSI BbInyCKHUK NOJIYYUT BO3MOKHOCTh
HAYYHThHCS
Hean Jl71st ycrenrHoro npo1oJKeHust o0pa3zoBanust | /s obecneyeHus 603MoACHOCMU
OCBOEHHUS 0 CTIIEIMATBHOCTSM, CBSI3aHHBIM C YCREewH020 NPOOOIHCEHUS 00PA308AHUS
npeamera MIPUKJIATHBIM UCIIOJIb30BAHUEM MAaTEeMAaTUKU | 1O CHeYUanibHOCMAM, C8A3AHHbIM C
ocyujecmenenuem Hay4Hou u
UCC1e008amenbCKoll 0esmenbHOCMu 6
obracmu MamemMamury U CMe#CHbIX
HAYK
Dnemenmot CpoOomHo  omepupoBarh HoHATUAMU: | [Jocmudicenue pesynomamos pazoena ll;
meopuu KOHEYHOE MHOX€ECTBO, JJIEMEHT | ONepupo8ams NOHAMUEM OnpeoeneHus,
MHOXMHCECME U MHOKECTBA, MIOJIMHOXECTBO, OCHOBHBIMU 8UOAMU ONpedeleHUl,
Mamemamuuec nepecedeHne, 0ObETUHEHNE W Pa3HOCTh OCHOBHbIMU BUOAMU MEOPEM;
KOl 102uKU MHOJKECTB, YHCIIOBBIE MHOXECTBA Ha | NOHUMAMb CYMb KOCEEHHO20
KOOPJMHATHOM MPSIMOMH, OTPE3OK, 0oKazamenbcmed,
WHTEPBAJI, MTOJYHMHTEPBAJ, IPOMEKYTOK C | ONEPUPOEAMb NOHAMUAMU CHEMHO20 U
BBIKOJIOTOU TOYKOH, rpagudeckoe HeCuemno20 MHOMCeCmaa,
MIPEICTaBIICHHE MHOYKECTB HA | NPUMEHSMb Memo0 MamemMamudeckou
KOOPJIUHATHOH TIIOCKOCTH; UHOYKYUU OJ151 NPOBEOEHUs.




3a/1aBaTh MHOKECTBA MEPEUUCICHUEM U
XapaKTEPUCTUYECKUM CBOKMCTBOM;
ONEPUPOBATh MOHATUSIMU: YTBEPKIACHUE,
OTPULIAHUE YTBEPKACHUS, UCTUHHBIE M
JIO’KHBIE YTBEPKJICHUS, pUYMHA,
CJIEICTBHE, YAaCTHBIA ciaydaid o0OIIero
YTBEPKJICHUSI, KOHTPIIPUMED;

MPOBEPITh NPHUHAMIEKHOCTh SJIEMEHTa
MHO>XECTBY;

HaxOJUTh TepeceyeHue U OOBbEIUHEHUE
MHOECTB, B TOM YHCJI€ MPEJCTaBICHHBIX
rpagu4ecKd Ha YUCJIOBOW MPSMOW W Ha
KOOPJIMHATHOM MIIOCKOCTH;

MIPOBOJIUTH J0KA3aTEIbHbIE PACCYKIACHUS
JUTSt 000CHOBaHUS HUCTUHHOCTHU
YTBEPKACHUMN.

B noesceonesnoit sorcuznu u npu usy4enuu

Opyeux npeomemos:

WCIIOJIb30BaTh YHUCIIOBBIE MHOXECTBA Ha
KOOPJAMHATHON PSIMOiA u Ha
KOOPJIMHATHOM IJIOCKOCTH ISl OTTCAHHSI
peabHBIX MPOIECCOB M SBJICHUN;
IIPOBOIMTH JIOKA3aTEIbHBIC PACCYXKICHUS
B CUTYaIlUSX TIOBCCTHEBHOW KU3HU, TIPU
pEIICHUH 33729 U3 JPYTUX TPEAMETOB

paccysicoeruti u 00Ka3amenbCmas u
npu peulenuu 3a0au.

B nosceonesnoii sicuznu u npu usyuenuu
Opyaux npeomemos:

UCNOIb308aMb MEOPEMUKO-
MHOJHCECMBEHHBIU AZbIK U A3bIK
JIO2UKU OJ1s1 ONUCAHUSL PeaNbHbIX
npoyeccos u A6NeHUl, Npu peuleHuu
3a0au Opyaux y4eOHbIX npeoMemos

Yucha u
GbIPAINHCEHUSA

CBoOOHO  oOmepupoBaTh  IMOHATHIMHU:
HaTypajbHOE YHCJI0, MHOKECTBO
HATYpaJbHBIX 4YHUCE, LEJI0E YHUCIIO,
MHOJKECTBO IIEJIBIX YUCE, OOBIKHOBEHHAS
Ipo0b, AecsaTUYHas apoOb, CMEIIaHHOE
YUCII0, PALIMOHAIIBHOE YHMCIIO, MHOYKECTBO
palMOHANBHBIX YHUCEI, UPPALUOHATBHOE
4HCII0, KOpPEHb CTCICHU n,
NEeUCTBUTEIILHOE  YHCIO0, MHOKECTBO
JEUCTBUTENBHBIX YMCEN, TEOMETPUUYECKAs
WHTEpIIpETAIsl HATypadbHBIX, MEJbIX,
palMOHANBHBIX, IEUCTBUTEIBHBIX YHCEIT;
TOHUMATh U OOBSCHATH Pa3HUILY MEXKIY
MO3UITHOHHOMN u HENO3UITHOHHOM
CHCTEMAaMU 3aIlMCH YHCET;

MEePEeBOIUTh YHUCJIAa W3 OJHOM CHCTEMBI
3amucu (CUCTeMbI CUUCIICHHUS) B APYTYIO;
JIOKAa3bIBaTh M MCIOJIb30BaTh MPU3HAKU
JETUMOCTH CYMMBI ¥ TIPOU3BEJICHUS TIPU
BBITIOJIHEHUHM BBIYUCICHUN M pELICHUU
3ajad;

BBITIOJTHATH OKPYTJICHUE PAIIHOHATIBHBIX U
WppALMOHANIBHBIX YHUCEN C 3aJaHHOMI
TOYHOCTBIO;

CpPaBHUBATHh  JECHCTBUTEIbHBIE
Pa3HBIMH CIIOCO0AMU;

qucia

Jlocmuoicenue pezynomamos paszoena ll;

€c80000HO ONEpPUPOBAMb YUCTOBLIMU
MHOJMHCECM8aMU NPU peuleHuy 3a0au,

NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
pacuuperus YUcio8biX MHONCECms;

61a0emsb OCHOBHBLIMU NOHAMUAMU
meopuu 0eIUMOCmu NPuU peuleHuu
CMAHOApPMHbBLX 340ay

umemsb 6a308vle NPeOCmMAasieHUs O
MHOXCECm8e KOMNIEKCHBIX YUCel,

CB80000HO BLINOTHAMb MONCOCCHBEHHbIE
npeoopazoeanus
MPULOHOMEMPUYECKUX,
Jlocapugmuyeckux, cmenenHvlx
BbLIPAdCEHULL,

enademuv ghopmynoti bounoma Hetomona;

NPUMEHAMb NPU PeUeHUU 3a0ay
meopemy 0 TUHEeHOM
npeocmasnenuu HO/;

NpUMEHAMb NPU peulenuy 3a0ay
Kumaiicxyro meopemy 06
OCMAamKax;

npuMeHsAmb npu pewenuu 3aday Manyro
meopemy Pepma;

yMemby 8bINOHAMb 3ANUCH YUCIA 8
NO3UYUOHHOU CUCTeMe CUUCTEHUS,




yIOpSAIOYMBATh YHCJIA, 3alMCaHHBIC B
BUAe OOBIKHOBEHHOW W JIECATUYHON

Ipobu, YyHpca, 3arucaHHbIe c
HCIIOJIE30BaAHUEM apuMeTHIECKOro
KBQJIpAaTHOTO KOpHS, KOpPHEH CTEeNeHH
ooublIe 2;

Haxoqute HOJlL u HOK pasHbiMu
crnoco0aMM ¥ HCIOJNB30BaTh UX TIPU
pelIeHnY 3a/1ay;

BBITIOJTHSATh BBIYMCIICHUS u
npeodpa3oBaHus BBIpaKCHUH,
CoZIepyKalX JCHCTBUTEIBHBIC YUCIIA, B
TOM  4YHCI€  KOPHH  HATypalbHBIX

CTETICHEH;

BBIIIOJIHATH CTaHJapTHBIC
TOXKJIECTBCHHEIC peoOpa3oBaHus
TPUTOHOMETPHUYECKHUX,
norapu(pMuIecKux, CTEIICHHBIX,

UppaIMOHAILHBIX BBIPAKCHUH.

B noseceonegnoll scusHu u npu uzyueHuu
Opy2ux npeomemos:

— BBIIOJIHAT H OOBSICHATH CpPaBHEHHUE
PE3YJIbTATOB BBIYHMCICHUH MPH PEIICHUN
MPAaKTUYECKUX 3a7a4, B TOM 4YHUCIE
MPUOIVKCHHBIX BBIYUCICHUH, UCIIOIB3YS
pasHbIe CIIOCOObI CPAaBHCHHIA;

— 3amuChIBaTh, CpPaBHHUBATh, OKPYTJISATH
YHCIIOBBIC JIAHHBIC PEaTbHBIX BEITUYHH C
HCIOJIb30BaHUEM pa3HbIX CUCTEM
WU3MEPEHUS;

COCTaBIISITh M OLIEHUBATH Pa3HBIMU
CI0CcO0AMHU YHCIIOBBIE BRIPAKEHUS ITPU
pelIeHnY MPAaKTUYECKUX 3aj1a4 U 3a7a4
W3 IPYTHX y4eOHBIX MPEIMETOB

NPUMEHSMb NPU PeUeHUU 3a0ay
meopemuKo-4uciogvle QyHKYuu:
Yucio u cymma oenumernetl,
@yuxyuio Dinepa;

NPUMEHSMb NPU PeUeHuU 3a0ay Yentvie
opobu;

NPUMEHSIMb NPU PEUeHUU 3a0ay
MHO20UNeHbL C OetCMEUMENbHBIMU U
yenvimu Koagguyuenmamu,

671a0emb NOHAMUAMU NPUBOOUMDbLU U
HeNnpugoOUMbLL MHO2OUIEH U
NPUMEHAMb UX NPU PeleHUU 3a0al;

NPUMEHSIMb NPU PEUeHUU 3a0ay
OcnosHyto meopemy aneeopul,

NPUMEHSIMb NPU PEUeHUU 3a0ay
npocmeuuue GyHKYuu KOMIIEKCHOU
nepemMenHOll KaK 2eoMempuyeckKue
npeoopazoeanus

Ypasnenusa u
Hepasencmea

— CBoOogHO omepupoBaTh TMOHATHUIMHU:
ypaBHEHUE, HEPABEHCTBO, PABHOCHIIbHbBIE
YpaBHEHUsI U HEPABEHCTBA, YpPaBHEHUE,
SIBJISIONIEECS CIIeICTBUEM JPYToro
YpaBHEHUs, YpaBHEHMS, PABHOCHUJIbHbBIE
Ha MHOKECTBE, PaBHOCUJIbHBIE
npeoOpa3oBaHus YpaBHEHUN;

— pematb pasHble BHIBI ypPaBHCHUH U
HEpPaBEHCTB U HUX CHCTEM, B TOM YHCIIE
HEKOTOpbIE ypaBHEHUs 3-1 U 4-i
CTeTeHel, JpOOHO-pallMOHANBHBIE U

VppalMOHAIIBHEIE;

— OBJIAJIETH OCHOBHBIMH TUIIAMH
[I0KA3aTEeIbHBIX, JOTapu(PMHUUECKUX,
HMppalMOHAIBHBIX, CTEIEHHBIX
ypaBHEHUH u HEPaBEHCTB u

CTaHAAPTHBIMU METOJJaMU UX peH_IeHI/Iﬁ u
NPUMCHATH UX IIPU PCIICHUU 3a/1a4,

Llocmusicenue pezynomamos pazoena ll;
— c80000HO  onpedensimb  Mun U

8blOUpamo Memoo peuteHus
NOKA3AMENbHBIX U 102APUPMULECKUX
ypasHeHull u HepaseHcms,

UPPAYUOHANbHLIX — YPABHEHUU U
Hepaseencme, MpuUeoOHOMEmpUYEcKUx
YpasHeHuil U  HepaeeHcmse, - Uux

cucmem,
—  c80000HO peuwiams cucmemul
JUHEUHBIX YPAGHEHULL,

—  pewiamb OCHOGHblE MUNbl YPASHEHUI
U HepageHcma ¢ napamempamil;

—  npumeHAmb NpU peuleHuu 3a0ay
HepaseHcmaa Kowu —
bynaxoeckoeo, bepuynnu,




— IpUMEHATh TeopeMy be3y Kk pemieHuto | — umems npeocmaenenue 0

YPaBHEHMUI; HepageHCmeax Mexcoy CpeoOHUMU
— IPUMEHATh TeopeMy Buera s pemenus cmeneHHbIMU

HEKOTOPbIX YpPaBHEHHMH CTEIEHU BBbIILIE

BTOPOH;
— IIOHUMAaTh CMBICJI TCOpPEM 0

PaBHOCHJIBHBIX W HEPaBHOCHIJIBHBIX
peoOpa3oBaHUAX YPABHEHHI U YMETh MX
JIOKa3bIBaTh;

— BIIQJIETh METOJAMH PEIICHUSI YPaBHEHHIA,
HEpaBEeHCTB M HMX CHCTEM, YyMETh
BEIOHpATH METOJT pelieHus u
000CHOBBIBAThH CBOM BHIOOD;

— WCIONB30BaTh METOJl HWHTEPBAIOB IS
pelICHUsT HEpPaBEHCTB, B TOM YHCIIC
JIpOOHO-PALIMOHATIBHBIX M BKJIFOYAIOIIIX
B ce0sl HppAIMOHATBHBIC BBIPAKCHUS,

— pemarh anreOpanveckue  ypaBHCHHS,
HEpaBEeHCTBA M WX  CHUCTEMBI  C

rnapaMmeTpamu anredpanvyecKum u
rpadUuecKuM METOaMHU;
— BIIAJCTh pasHbIMU METOAaMU

JI0Ka3aTeJIbCTBA HEPABEHCTB;

— pelaTbh YpaBHEHMsI B LIEJIbIX YUCIIAX;

— n300paxkaTh MHOXECTBAa Ha IUIOCKOCTH,
3aJaBacMble YPaBHEHUSIMH,
HEPAaBEHCTBAMMU U UX CUCTEMaMH;

— cBOOOJIHO UCHOJIb30BaTh TOXKJIECTBEHHbBIE
npeoOpa3oBaHus npu peleHun
YPaBHEHUH U CUCTEM ypaBHECHUN

B noeceonesnoii scuznu u npu uzyueHuu
Opyeux npeomemos:

— COCTaBJSAITb W  pemarb  ypaBHEHUS,
HEPaBEHCTBA, UX CHCTEMBI NPU PELICHUU
3a/1a4 IpYrux y4yeOHbIX MPEAMETOB;

— BBIIOJHATH  OLEHKY  IpPaBIONOA0OUS
PE3YJIBTATOB, NIOJYyYaEMBIX NIPH PEILICHUU
Pa3IMYHbIX YpaBHEHUM, HEPABEHCTB U UX
CUCTEM IIpU PEIIEHUH 3aJad JPYrux
y4eOHBIX IPEIMETOB;

— COCTaBJSITh M pelaTb YypaBHEHUS U
HEpPaBEHCTBA C  IapaMeTpaMu  IIpH
pelleHnyd  3aJad  ApPYyrux  y4eOHbIX
IIPEIMETOB;

— COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WIIN
X CHUCTEMY, OIMCHIBAIOIIUE PEATbHYIO
CUTYallMI0 WM TPUKIAAHYIO 3ajady,
HMHTEpPIPETUPOBAThH MOJTyYEeHHbIE
pe3ybTarsl;




—  HCHOJIb30BaTh NPOrPAMMHBIE CpPEICTBA
IIpU  PELIEHUU OTIEIbHBIX  KJACCOB
YpaBHEHUH U HEPABEHCTB

Dynuxkyuu

BraneTs NOHATUAMM: 3aBUCUMOCTb BEJIMYHH,
(GyHKIMS, apryMEHT ¥ 3HAYCHHE
(dbyHKIIMH, 00JIaCTh ONIPECIICHUS U
MHOKECTBO 3HaUeHUH (PyHKIMH, TpaduK
3aBUCUMOCTH, TpaduK QyHKIIUH, HYJIA
(GyHKINH, TIPOMEKYTKH
3HAaKOIIOCTOSIHCTBA, BO3pAaCTaHUE Ha
YHCIIOBOM NPOMEXKYTKE, YObIBaHHE Ha
YHCIIOBOM NIPOMEXYTKE, HauboblIee U
HaMMEHbIIIee 3HaYeHNE (PYHKIIUN Ha
YHCIIOBOM IIPOMEXYTKE, IepUOANYECKas]
(byHKIMS, TEpUOJ], YETHAS M HEYEeTHAs
(GyHKLINU; yMETh IPUMEHATh 3TU
MIOHATHS TIPU PEIICHUH 3a]1a4;

BJIAJICTh MTOHITHUEM CTENCHHAasl (QYHKLHUS;
CTPOHUTH €€ rpauK U yMETh IPHUMEHSTh
CBOWCTBA CTENEHHOM (PyHKIUH ITpH
peIIeHIH 3a/1a4;

BJIAJICTh MOHATUSAMH ITOKa3aTeJIbHASA
(GyHKIHSA, SKCTIOHEHTA; CTPOUTH UX
rpadMKy U yMETh IPUMEHSTh CBOMCTBA
MOKa3aTeIbHON (DYHKIIMU MTPH PEIICHUN
3ajay;

BJIAJIETh MMOHITHEM JIoTapu(hMUIecKas
(GyHKLHSA; CTPOUTH ee rpaduK U YMETh
MIPUMEHSATH CBOMCTBA JIOTapu(hMUUECKOM
(GYHKINU TpU peIIeHUH 3aa4;

BJIAJIETh MMOHATUSMHU TPUTOHOMETPHUECKHUE
(GyHKINHU; CTPOUTH UX TPaQUKH U yMETh
IIPUMEHATHh CBOWCTBA
TPUTOHOMETPUUYECKUX (GYHKLUHN MpU
peleHIH 3a/1a4;

BJIAJICTh MOHATUEM 0OpaTHast QYHKILIUS;
MPUMEHSTH ATO MMOHATHE MTPH PEIICHUN
3ajay;

NPUMEHSTH MIPH PEIICHUHN 3a71ad CBOHCTBA
(GyHKIMN: 4€THOCTh, IEPUOUYHOCTb,
OTPaHUYCHHOCTD;

OpPUMEHATh  NPU  peIleHuH  3aj1ad
npeoOpa3oBaHus rpaduKoB (yHKIIHIA;

BJIAJICTh MMOHATUSMH YUCIIOBAS
MOCJIeIOBATEIBHOCTD, apr(MeTHIecKas
U TeOMeTpUYecKas IPOrpeccus;

NPUMEHSTH IIPU PEIIeHUH 3aj1a4 CBOMCTBA U
MPU3HAKU apUPMETHUUECKOH U
F€OMETPUYECKON ITPOrPECCUM.

B noeceonegrotl dcusHu u npu u3yueHuu
Opyeux yueOHviX npeoMemos:

Llocmuoicenue pezynomamos paszoena ll;

611a0emsv NOHAMUEM ACUMAIMOMbL U
YyMemb e20 NPUMEHAMb NPU PeueHUU
3a0au;

NPpUMEHSIMb MemoObl peuleHus
npocmetiuux oughghepenyuanvbHbix
VPABHEHUll NepBozo U 8MopPo2o
nops0K08




—  OTpenensiTh o rpadukam u
WCTIOJIB30BATh JIJISl PEIICHUS IPUKIIATHBIX
3aa4 CBOWCTBA PEAbHBIX MPOILECCOB U
3aBUCUMOCTEH (HambobIIIE u
HAaUMEHBIINE 3HAYCHUS, MPOMEKYTKH
BO3pacTaHusi M yObIBaHUA (YHKIUH,

MPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMIITOTBI, TOYKH Iepernda, mepuoa u
T.IL.);

— HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOW NPAaKTUYECKOM CUTYaINH;.

OIPENeNATh 1O TpaduKaM MPOCTEHIITIE
XapaKTePUCTUKHU TIEPUOTUUECKUX
MPOIIECCOB B OMOJIOTHH, SJKOHOMHKE,
MY3BIKE, PATUOCBSI3U | . (AaMILTUTY/IA,
MEePUOJ U T.I1.)

dnemenmot
mamemamuuec
K020 ananusa

Bunanets nonsituem 6eCKOHEYHO yObIBatOIIAs
reoMeTpHUYecKas Mporpeccusi U yMeTh
MIPUMEHSITh €T0 TIPH PEIICHUH 3a71a4;

MPUMEHSTH JJIs pEHICHUS 33724 TEOPHUIO
MIPEJIETIOB;

BJIQ/IETh MOHATUSAMU OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJlbl€ YHCIOBbIE
MOCIIEZI0BATEIHLHOCTH U YMETh
CpaBHHBATh OECKOHEUHO OOJIBIITUE U
OECKOHEYHO MaJble
MOCJIEZIOBATEILHOCTH;

BJIQ/IETh MOHSATUSMU: IPOU3BOIHAS (PYHKINN
B TOYKE, TPOU3BOHAS (PYHKIIHH,

—  BBIYUCIIATH MPOU3BOHBIC SJIEMEHTAPHBIX
GyHKIUH 1 UX KOMOWHAIUH;

— HccnenoBath (PYHKIIMU HA MOHOTOHHOCTh
1 DKCTPEMYMBIL;

— cTpouTh TpaQUKd U TPUMEHATH K
pelIeHrI0 3aJad, B TOM YHCIE C
napaMeTpom;

— BIageTh TMOHSATHEM  KacaTelbHas K
rpaduKky (QyHKIUH U YMETb MPUMEHSTH
€ro MpU pelIeHU! 3a/1a4;

— BIAgeTh TMOHATUSMHU  TEPBOOOpa3Has
(GYHKIS, OTIPeICIICHHBIN HHTETPAJ;

— IIPUMEHATH TEOpeMy HproTona—
JleiiOHUIIA W ee CIEeNCTBUS JJIS PEIICHUs
3a7ad4.

B noseceonesnoul scusnu u npu u3yHeHuu
Opyux yueOHviX npeomMemos:

— pemaTh ~ MPHUKJIAAHBIC  3agauyd W3
ouosioruu, GU3NKH, XUMUH, SKOHOMHUKH U
JIPYTUX  TPEJAMETOB,  CBSI3aHHBIE  C
UCCIICIOBaHHEM XapaKTEPUCTHK
MPOILIECCOB;

Jocmuoicenue pezyniomamog pazoena
Il;
Cc80000HO 61a0emb CMAHOAPMHBIM

annapamom MAMeMamuyecKo2o
aumanuza ons BbIYUCTEHUS
NPOU3BOOHBIX  (DYHKYuU  OOHOU
nepemeHHou;

C80000HO  NpUMEHAMb  annapam
MamemMamuyeckoeo — auanuza Ol
uccne0osanus @yHryu u
noCmpoenus 2paghuxos, 8 mom yucie
UCCEO08AHUS HA BLINYKIOCHIb,
onepuposamau NOHAMUEM
nepeooopasHoll @yHrkyuu o
peuieHus 3a0ay;

081a0emb OCHOBHLIMU CB8E0eHUAMU
00 unmeepane Hviomona—/leubnuya
U e20 NPOCMetiuUx NPUMEHEHUSIX,
onepupoéamv 6  CMAHOAPMHLIX
CUMYayUusx NPOU3B0OHbIMU BbICULUX
NOpsIOKO8;

yMemb NpUMEHSmb Npu  peuleHuu
3a0au  ceolcmea  HenpepvleHbIX
@yuryui;

yMemb NpUMeHAmb Npu  peuleHuu
3a0au meopemul Betiepwumpacca;
YyMemb BbINOIHAMb NPUOTUINCEHHbIE
8blUUCTIeHUs.  (MemoObl  peuleHus:
VpaegHenuil, BbIYUCTEHUS
onpeoeneHHo2o unmezpana),

yMemb  NPUMEHAMb  NPULONCEHUe
NPOU3BOOHOU U ONPEOeNeHHO20
ummezpana K  peweHuro  3a0ay
ecmecmeo3Hanus;

enaoemv  NOHAMUAMU — 6MOPAsL
NPOU3B00HAS, BLINYKIOCHb 2pAPUKA




—  MHTEpPIPETHUPOBATh MTOJIyYE€HHBIE Qyukyuu U ymemv  UCCIEO08AMb
pe3yJIbTaThI @yHKYUIO Ha 8bINYKIIOCTb
Cmamucmuxa | OnepupoBaTb OCHOBHBIMH ONMHUCATENbHBIMU | JJocmudicenue pe3yniomamos pasoena ll;
u meopus XapaKTepUCTHUKAMU YHUCIIOBOTO Habopa, | umems npeocmasienue 0 YeHmpanbHol
eepossmnocmeit MOHSATUEM IE€HEPAJIbHASI COBOKYITHOCTD U npeoenvHol meopeme;
, IO2UKA U BBEIOOPKOW U3 HEE; umMemsv npedcmasienue 0 6blLOOPOUHOM
KomMOunamopu | — ONCpUPOBATH TMOHATHUSAMH: YacTOTa | K09 puyuenme xopperayuu u
Ka BEPOSITHOCTh ~ COOBITUA, CyMMa U JIUHEUHOU pecpeccut;
NPOU3BEIECHUE BEPOATHOCTEM, BHIYUCIIATE | UMEMb npeocmasiieHue o
BEPOSITHOCTH  COOBITUH Ha  OCHOBE CMAmMuCmu4ecKux 2unome3sax u
MOJICUETa YUCIIa UCXOOB; nposepke cmamucmudeckou
— BIAJETh OCHOBHBIMU MMOHATHUIMU cunomesbl, 0 cmamucmuke
KOMOWHATOPUKUA M YMETh MX MPHUMEHSTH Kpumepus u ee yposHe 3HauuUMocmu,’
IIpY PEILLICHUH 3a/1a4; umMemv npedcmasieHue o Cesa3u
— WMeTh TPEJACTABICHHE 00 OCHOBax OMAUPUTLECKUX U MEOPEMUUECKUX
TEOPHUU BEPOSITHOCTEN; pacnpeoenenuti;
— UWMETh IPEACTABICHHE O JUCKPETHBIX U | UMENb npeocmasiienue 0 KOOuposanuu,
HENPEPBIBHBIX CIIyYalHbIX BEJIMYHHAX, 060UUHOU 3aNUCU, OBOULHOM Oepese;
CIIyYaHBIX BEJIUYMH; meopuu 2pagos (cpach, sepuuna,
—  MMeTh [PECTABICHUE o pebpo, cmeneHb 8epuiLHbl, NYMb 8
MaTEMaTHIECKOM O)KUTaHUH u epacpe) u ymemo npumensmo ux npu
JCTIEPCUU CITyYaiHBIX BEIHYHH; pewienuu 3a0a4;
— WUMeThb TpPEACTaBIEHHE O COBMECTHBIX | UMEMb NP edcmasjienue 0 0epesbax u
pactpeeNeHusX CIydaiiHbIX BEIUUYMH; yMaemb npumensnts npu peutenuu
— TMOHUMATh CYTh 3aKOHA OOJIBIINX YUCEIN U ga aq,
BBIGOPOYHOTO MeTona w3Mepenys | 6140€Mb NOHAMUEM CEAZHOCG U YMEMmD
BEPOSTHOCTE; NPUMEHAMb KOMNOHEHMbl
CBAZHOCMU NPU PeuleHUl 3a0al,
— UMETh MpPEACTABICHHE O HOPMaJIbHOM
Memsb OCYUeCmeisims nymu no
pacrnpeieieHud U NMpUMepax HOPMaJIbHO Y 5 i 00 6y
. ebpam, 06x00bl pebep u eepuiun
pacrpeesieHHbIX CIIy4ailHbIX BETUYHH; P 5) ’ peoep u sep
epaga;
— UMETh TPEACTABICHHE O KOPPEISILNU P .
. umemsv npedcmasierue 06 UNepPosoM U
CITy4alHbIX BEJIMYHH.
2AMUTTLIMOHOBOM NYMU, UMEMDb
. npeocmasienue o mpyoHocmu
B nosceonesnoti sxcuznu u npu uzyuenuu
3a0a4U HAXO0HCOCHUS 2AMUTLIMOH08A
Opy2ux npeomemos: nymu;
—  BBIYHCIATH WX OIIEHUBATH BEPOSTHOCTH '
. . — @1ademv NOHAMUAMU KOHEYHble U
COOBITHI B peabHOM KU3HU;
CUemHble MHOJICeCmea U ymemsv Uux
— BbIOUpaTh METO/TbI TTOIXOIAIIETO
NPUMEHAMb NPU peuleHuU 3a0a4;
MpeICTaBICHHs U 00pabOTKU JaHHBIX
—  ymemb NpUMEHAMb Memoo
Mamemamuyeckou UHOYKYUU,
—  ymemb NPUMEHAMD npUHYUn
Hupuxne npu pewenuu 3a0au
Texcmoevie Pemrate pasHble 3aJa4yu [IOBBIILICHHON ﬂocmuofceHuepesszbmamoepasdefza |
3a0auu TPYIAHOCTH;
aHAJIN3UPOBATH yCIIOBHE 3a/1a4u,

BBIOMPATH ONTUMAJILHBIA METO/1 PELLICHHS
3aayl, paccMaTpuBas — pas3linyHbIC
METO/IbI;




CTPOUTH MOJCIb pEUICHUS  3a/lauH,
MIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKICHUS
MIPU PEUICHNH 33/1a4H;
pemarhk 3amauyu, TpeOyromue mepedopa
BapHaHTOB, MPOBEPKH YCIOBHUH, BBHIOOpa
ONITUMAJILHOTO PE3YINIbTaTa,
aHAM3UPOBaTh W  HWHTEPIPETUPOBATH
MOJyYCHHBIC PEIICHHS B KOHTEKCTE
yCJIOBUSA 3aJ1au¥, BEIOMPATH pEIICHUs, He
MPOTHBOPEYAIINE KOHTEKCTY;
NEPEeBOUTh TPHU  pEIICHUH  3a/auu
nHGOPMAIIHIO U3 OHON (OPMBI 3aITMCH B
JPYTYI0, UCIIONIB3YS IPU HEOOXOTMMOCTH
CXEMBI, TAOJIHULIBL, TPAPHUKH, THATPAMMBI.

B noeceomnesrotl dcusnu u npu uzyuenuu
Opyeux npeomemos:

— peliaTh MPAaKTUYECKHE 3a/la4d M 3a1a4M
U3 APYTUX IPEAMETOB

T'eomempus

— Bragers reoMeTpUYeCKMMH TOHSATHSIMH
OpU pEIMeHWH 3a7ad ¥ IPOBEIACHUU
MaTeMaTU4eCKUX PacCyKICHUH;

—  CaMOCTOSITENBHO ¢dbopmynrpoBaTh
OTIpENIeNICHUs] TEOMETPUYECKUX (uryp,
BBIJIBUTaTh THIIOTE3bI O HOBBIX CBOMCTBAaX
U TPHU3HAKAX T€OMETPHUECKUX (QUTYp U
00OCHOBBIBaTh WJIM OIPOBEPrarh WX,
0000maTh  WIM  KOHKPETU3UPOBATh
pe3yabTaThl Ha HOBBIX Kiaccax (uryp,
MPOBOJIUTh B  HECIOXHBIX  CIyJasx
KjIaccuukanuo (Uryp mno pazaMyHbIM

OCHOBaHUSIM;
— HCCIeoBaTh YepTexKH, BKJTFOYAst
KOMOWHAIH ¢uryp, W3BIICKATh,

MHTEPIPETHPOBAaTh U TNPEOOPa30BBIBATH
nH(pOpMalIMIO,  TPEACTABICHHYIO  Ha
yepTekKax;

— peuwartb 3a/1auu reOMETPHUECKOTO
COJIep’KaHusi, B TOM YHCII€ B CUTYalusX,
KOIZla aJrOpUTM pELIEHHUs HE CIENYET

SIBHO nus3 yCJ10BuUA, BBITIOJIHATH
HCO6XOZ[I/IMBIC AJid PpCIICHHUA  3aJavu
JOIIOJTHUTCIIBHBIC IIOCTPOCHUA,

HCCIIeI0BaTh BO3MOXKHOCTh IPUMEHEHHUS
TeopeM H (HOpMyI U PELIeHHs 3a/1a4;

— yMmeTb (GOopMyIHpOBaTh M JOKa3bIBaTh
TeOMETPUYECKUE YTBEPIKICHNUS,

— BIQJETh TOHATUSAMH  CTEPEOMETPHH:
npu3Ma, NapajUleNienunes, MUpaMuiaa,
TEeTpa’p;

— UMeTh NpEICTaBI€HUA 00 akcuomax
CTEPEOMETPUH U CIEACTBUSX U3 HUX U

Hmemp npedcmasnerue 00
aKCuoOMamuieckom memooe;
enaoems NOHAmMUEeM

2eomempuyecKue Mmecma moyex 6
NPOCMpancmee u ymenms npuMeHsImb
UX 015 peutenusi 3a0au,

yMmemyv npumeHsims Ojisl  peuleHus
3a0ay  ceoucmea - NAOCKUX U
08YZPAHHBIX  Y2ll08, MPeXePaHHO20
yena, meopemul KOCUHYCO8 U CUHYCO8
OJis1 MpexepanHo2o yena;

e1ao0emav nousmuem
NepneHOUKYIspHOe cedenue Npusmbl
U ymemvb NPUMEHAMb €20 Npu
peutenuu 3a0ay;

umemov npedcmaeﬂeHue o
o0soticmeenHocmu npasujibHsvlx
MHOCO0CPAHHUKOB,

8nademsv NOHAMUAMU YEeHMPATbHOe U
napaieibHoe NpoeKmuposaHue U
NPUMEHSAMb  UX NpU  NOCMPOEHUU
CeYeHUll MHO20CPAHHUKO8 MemoooM
npoeKyutl;

umems npedcmasgieHue 0 passepmre
MHO202PAHHUKA U Kpamuauuiem

nymu HA noeepxnocmu
MHO20ZPpAHHUKA,

umemov npedcmaeﬂeHue o
KOHUYEeCKUX Ce4eHUsAX,

umemov npe()cmaeﬂeﬁue o

Kacarowuxcsa cgepax u KomouHayuu
mejl 8paweHus u ymems npumMeHsImy
UX Npu peuwteHul 3a0ay;




YMETh NPUMEHATh HMX MpPU PEUICHUU
3a/1a4;

YMETh CTPOUTH CEUEHUSI MHOIOTPAHHUKOB
C UCIIOJIb30BAHUEM PA3JIMYHBIX METOJIOB,
B TOM 4MCJIE U METO/A CIIE/OB;

METh IIPE/ICTaBICHHE 0
CKPEILHBAIOIINXCS IPSIMBIX B
MMPOCTPAHCTBC U YMCTh HAXOJUTH YI'OJI U
paccTosiHUuE MEXIY HUMU;

MPUMEHATh TEOPEMBI O MAPAJLICIBHOCTH
NPAMBIX U IUIOCKOCTEW B IPOCTPAHCTBE
IIpY PEILLICHUH 33/1a4;

YMETh MPUMEHSITh napasuiesIbHOe
MPOCKTHPOBAHUE  JUII  W300paKCHHS
uryp;

YMETb MPUMEHSTH MEPHEHIUKYISIPHOCTH
OpsMOW ¥ IUIOCKOCTH TPU PEHICHUH
3ama4;

BIQJIETh  MOHSTUSIMH  OPTOTOHAIBLHOE
MPOEKTUPOBAHKWE, HAKJIOHHbIE U UX
MIPOEKIMH, YMETh IPUMEHSATH TEOPEMY O
TpeX MNEPIeHIUKYIApax MpPH PEUICHUH
3aja4;

BJIA/IETh TOHATUSIMU PACCTOSTHUE MEXY
¢urypamm B TPOCTpPAHCTBE, OOIIUI
MEePIEeHIUKYIAP IBYX CKPEIIUBAIOIIUXCS
HOpSIMBIX U YMEThb MNPUMEHATh HUX MpPHU
pELIEeHNH 33]1a4;

BJIA/IETh MIOHATUEM YTOJI MEXY IPSIMOU U
IJIOCKOCTBIO U YMETh MIPUMEHSTh €ro Mpu
pelIeHnH 3a/1ay;

BJIAJIETh IOHATUSAMH JABYIPAaHHBIM Yrodi,
yroin MEXTY IUIOCKOCTSIMH,
MEePIEeHIUKYISPHBIE MJIOCKOCTH U YMETh
MIPUMEHSTh UX MPU PELIEHUH 3a/1a4;
BIIAJIETh MOHATUSAMU pu3ma,
napajuieJienunes; U NpuMeHsITh CBOICTBa
napajuleJIenuIeaa pyU pEIICHNH 3a/1a4;
BJIQJIETh  TOHATHUEM  MPSAMOYTOJIBHBIN
napajuleJienune]l 1 NIpUMEHATh €ro IpH
pELIEeHNH 33/1a4;

BJIaJIETh TOHATUSIMU NHUPaMUJA, BUIBI
Upamuz, AJIEMEHTHI IIPABUJIBHOMN
MUpaMHIbl U1 YMETh MPUMEHSTh UX IMPHU
pELIEeHNH 33/1a4;

HMMETH MPEICTaBIECHUE O TeEopeme Diepa,
MPaBWJIbHBIX MHOTOTPaHHUKAX;

BIIAJIETh MOHATHUEM IO N
MIOBEPXHOCTEN MHOTOI'PAaHHUKOB U YMETH
MPUMEHSTH €r0 IPU PEILIEHUH 3a/1a4;

NPUMEHAMb NpU  peueHuu  3a0ay
Gdopmyny paccmosnus om mouku 00
NIOCKOCTIL

61a0emv  pa3HbIMU  CNOCOOAMU
3a0aHusi NpAMOU YPABHEHUAMU U
yMemb NpUMeHAmb Npu  peuleHuu
3a0ay;

NpUMeHAms Npu peulenuu 3a0ay U
ookazamenbcmee meopem
BEKMOPHLILL ~ Memoo U Memoo
KOOpOUHam;

umMems npeocmasierue 00 aKcuomax
obvema,  npumeHAmMb  Hopmyvl
006vemMos APAMOY20IbHO20
napanieienuneoa, npu3Mbl u
nUpamuobl, mempal’aopa npu
peuteHuu 3a0a4;

npUMeHAMb meopembl 00
OMHOUIEHUAX 00bEMO8 NPU peuleHul
3a0ay;

NPUMEHSIMb unmezparn o
BbIUUCTEHUS 06veMos u
nogepxHocmell — meil  6pAWeHUs,
BbIUUCTICHUS] NIOWAOU CHEPUYecKoo
nosica u 06vema waposoco closi;

umemos npedcmaGﬂeHue o
O0BUIICEHUAX 6 npocmpaHncmee.
napajiieioHom nepexnoce,
cummempuu OMHOCUMETIbHO
njiockocmu, Ix;eHmpaﬂbHOﬁ
cummempuu, nosopome

OMHOCUMENbHO NPAMOU, BUHIMOBOU
CUMMempuu, yMems NPUMEHAMb UX
npu peuteHuu 3a0ay;

umems npeocmagiexue 0 NIOWAOU
OPMO2OHANILHOU NPOEKYUL,

umemo npeocmasieHue o
MPEXePaAHHOM U MHO20SPAHHOM Yaile
U NpUMeHsmb CEOUCMBA NIAOCKUX
V208  MHO202PAHHO20 Yend npu
peutenuu 3a0ay;

umemo npeocmasieHus 0
npeoopazosanuu nooobus,
2oMoOmemuu u ymems NpUMeHsIms UxX
npu peuwteHuu 3a0ay;

yMemsv  pewiamsv — 3a0a4u  HA
naocKkocmu Memooamu
cmepeomempu;

ymembo NpUMEHAMb dopmynei

00beM08 npu peueHuY 3a0ay




— BIIQJCTh TOHATHSAMH Teja BpAIICHHS
(munmuHAp, KoHyc, map u cdepa), Ux
CEUCHUS M YMETh MNPUMEHATh WX TPH
peIleHUH 3a/1a4;

— BJAJETh MOHITHSIMA ~ KacaTelbHBIC
MPSIMBIC ¥ TUIOCKOCTH U YMETh IPUMCHSITh
W3 TIPU PEUICHUU 3a/1a4;

— WMETh MPEICTaBICHHUSI O BIMCAHHBIX W
ONMHCAaHHBIX cepax U yMEeTh MPUMEHAThH
WX MIPH PEUICHUU 3a/1aY;

— BIAJETh TMOHATUSIMH O00BEM, OOBEMBI
MHOTOTPAaHHUKOB, TEN BpALICHUS W
MPUMEHSTh UX MPH PEIICHUH 33]1a4;

— WMETh TMPEJACTaBICHHE O pa3BepTKe
MWIMHAPAa W KOHyca,  IUIOMAIH
MOBEPXHOCTHU LWIMHAPA U KOHYCa, YMETh
MPUMEHSITH UX TIPU PEIICHUH 3a/1a4;

— HMMETh NPEACTaBICHUE O TN chepbl
U YMETh HPUMEHSTHh €ro MPH PEHICHUU
3aaq;

— yYMeTh pemiath 3a/Ja4d Ha KOMOWHAIINU
MHOTOTPAaHHUKOB ¥ TEJ BPAICHHUS;

— WMETh TMPEJACTaBICHHE O TMOJ00MH B
MIPOCTPAHCTBE U YMETh PEIIaTh 3a7a91 Ha
OTHOIIICHHE OOBEMOB W  IUIOMIAJICH
MMOBEPXHOCTEH TOTOOHBIX (hUTYP.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:

— COCTaBJATh C WCIOJIB30BaHHWEM CBOWCTB
reOMeTpUUYECKUX GUTYp MaTeMaTHYEeCKHEe
MOJIeTTH TUTST perieHus 3aaq
MPAKTUYECKOTO XapakTepa M 3adad U3
CMEKHBIX  JWCIMIUIAH,  HUCCIIEO0BATh
MONTyYeHHBIE MOJIENTU u
HWHTEPIPETUPOBATH PE3YIbTAT

Bexmopuot u

— Brnagerp mnoHATHAMHU BCKTOPpbI W HX

Locmuoicenue pesynomamos pazoena ll;

Koopounamul 6 KOOP/IMHATBHI; —  HaxoOumsv 0b6veMm napainenrenuneoa
npocmpancmee | — YMETb  BBINOJHATH  ONEPAllMM  HAj u mempasopa, 3A0aHHBIX
BEKTOPaMU; KOOPOUHAMAMU CEOUX BEPUIUH,
— HCIIOJIB30BAaTh CKAIAPHOE IMPOM3BEICHHE | — 3a0asamb NPSMYIO 8 RPOCMPAHCIEe;
BEKTOPOB IPH PELICHUHU 3aj1ay; —  HAxoo0umv paccmosiHue om mo4ku 00
— TMPUMEHATH  YpaBHEHHE  IUIOCKOCTH, NIOCKOCMU 8 CUcmeMe KOOPOUHAM,
bopMyly pacCTOSHHS MEXIY TOYKAMH, | — HAXOOUMb  PACCHMOSAHUE — MeXHCOY
ypaBHeHHE cepbl TP PEIICHIH 3a/1a4; CKPeuUBaIouUMUCS NPAMbIMU,
— TPHUMEHATH BEKTOPHI U METOJ KOOPAWHAT 3a0AHHbIMU 6 cucmeme KOOpOUHam
B IIPOCTPAHCTBE TP PEIICHUH 3a/1a9
Hcmopusa — MWmerp  mpencraBmenme o  Bkuane | Jocmuoiwcenue pesyromamos pazoena |l
Mamemamuxu BBIJIAIOIIMXCSI MaTEMAaTUKOB B pPa3BUTHE

HAyKU;
— TIOHUMATh POJIb MAaTEMATUKHU B Pa3BUTUU
Poccun




Memoowt
Mamemamuxu

Hcnons3oBaTh
JI0Ka3aTeIbCTBA,
JI0KA3aTeIILCTBO "
OIPOBEPIKEHUE;
HpI/IMeHHTB OCHOBHBIC MCTOAbI peIJ_IGHI/ISI

OCHOBHBIC METOAbBI
IIPOBOJUTDH

BbBIIIOJIHATH

Jlocmuoicenue pezyromamos pasoena ll;

npUMeHAmb MamemMamuyecKue 3HaHus K
UCCE008AHUIO OKPYIHCAIOUe20 MUpa
(modenuposarue usuiecKux
npoyeccos, 3a0aiu IKOHOMUKU)

MaTEMaTHYECKUX 3a7ad;

- Ha OCHOBE MaTeMaTH4eCKuX
3aKOHOMEPHOCTEN B npupoze
XapaKTepu30BaTh Kpacory u
COBEpULICHCTBO OKPYXKAIOIIET0 MHUPA H
[IPOU3BEICHUN HCKYCCTBA;

— TIPHUMEHATH MNPOCTEHIINE IPOrpaMMHBIE
CpeacTBa u JIEKTPOHHO-
KOMMYHHMKAIlUOHHBIE  CHUCTEMBI  IIPH
pelIeHnN MaTEMaTUYECKHUX 3a/1a4;

— TI0JIb30BAThCS IIPUKJIaJHBIMH
IpOrpaMMaMHt 51 IIporpaMmMamMu
CHUMBOJIbHBIX BBIUNCIICHUN JUISL
HCCIIEIOBAaHUS MaTEMaTHUECKUX OOBEKTOB

1)

2)

3)

4)

5)

6)

1)

2)

JIMYHOCTHBIE U METANPEAMETHBIC PE3YJIbTAaThl OCBOCHUS IIPEAMETA

Jluunocmmuuie:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd; KPUTUYHOCTH MBIIUICHUS, YMEHUE pACMO3HABaTh JIOTUUECKH HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

TOTOBHOCTh M CIOCOOHOCTh BECTH JWAJOr C JPYyrUMU JIIOAbMH, JOCTUTaThb B HEM
B3aMMOIIOHUMAHMUSI, HAXOJIUTh OOIIKeE IEJIU U COTPYAHUYATH IS UX JOCTUKECHHUS;

HaBBIKM COTPYAHUYECTBA CO CBEPCTHHKAMH, JE€TbMHM MJAJIIETO BO3pAcTa, B3pOCIbIMH B
00pa3oBaTenbHOM, 00IIECTBEHHO TOJE3HOM, y4eOHO-UCCIe0BaATEIbCKOM, MPOSKTHOW U APYTUX
BHJIaX JCSATEIBHOCTH;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHHIO, B TOM YHCJIEe caMO00pa3oBaHUIO, HA MPOTSKEHUH
BCE KM3HH; CO3HATEIILHOE OTHOIIIEHNE K HEITPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIICITHOMN
npodeccnoHanbHOM U 0OIIECTBEHHON AEITETbHOCTH;

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOUAst ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

OCO3HaHHBIM BBIOOp Oyaymied mnpodeccun W BO3MOXKHOCTEM pean3aliii  COOCTBEHHBIX
YKU3HEHHBIX [UTAHOB; OTHOIIEHHE K MPodecCHoHaNbHOM AeITeTbHOCTH KaK BOZMOKHOCTH Y4aCTHS
B PEIICHUH JIMYHBIX, 00IIECTBEHHBIX, TOCY/IapPCTBEHHBIX, OOIICHAITMOHAILHBIX MPOOJIEM.
Memanpeomemnvie:

YMCHHUE CaMOCTOSATCIIBHO OHNPCACIIATL HCIN ACATCIIBHOCTU U COCTABJIATH IIJIAHBI JACATCIBHOCTH,
CaMOCTOSATCIIbHO OCYIICCTBJIATH, KOHTPOJIUPOBATH n KOPPEKTUPOBATH ACATCIBHOCTD,
HCII0JIB30BaTh BCCBO3MOXKHBIC PECYPCHI I JOCTUIKCHHA ITOCTABJICHHBIX ueneﬁ n peajin3aluu
IJIaHOB ACATCIBbHOCTH, BLI6I/IpaTB YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX

yYMEHHE NMPOJYKTUBHO 00LIAThCs U B3aUMOACHCTBOBATH B MPOIIECCE COBMECTHOM JeSITEIbHOCTH,
YUUTBHIBATh MO3UIMH JIPYTHX YYACTHUKOB JI€ATEIbHOCTH, 3(PPEKTUBHO pa3pemiaTh KOHPIUKTHL;




3) BIiIaJieHHE HABBIKAMH IT03HABATEIILHOM, YUeOHO-UCCIICI0BATEIbCKOM M IPOCKTHOM eI TEIbHOCTH,
HaBBIKAMHU pa3pemeHuss mpodieM; cnocoOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB PEUICHUS MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PAa3IMYHBIX METOOB ITO3HAHUS;

4) TOTOBHOCTh M  CIOCOOHOCTh K  CaMOCTOSTEIbHOW  MH(OPMAIMOHHO-TIO3HABATEIBHON
JEATENLHOCTH, BKIIIOYAs YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX HWCTOYHUKAX HH(MOPMALUH,
KPUTHYECKH OIICHWBAaTh M HWHTEPIPETHPOBATH HH(POPMALHUIO, IOIYYAEMYI0 U3 DPa3TUYHBIX
HCTOYHUKOB;

5) yMeHHe UCTONIB30BaTh CPeACTBA MH(POPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (aiee
— UWKT) B pemeHHH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OpTaHM3allMOHHBIX 3a1ad C
coOuoieHreM TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30I1aCHOCTH, THTUEHBI, PeCypcocOepekeHus,
MPABOBBIX M STUYECKUX HOPM, HOPM MH(POPMAITMOHHOH O€30MacHOCTH;

6) BiaseHHUe SI3BIKOBBIMH CPEICTBAMH — YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOKO TOUKY
3pEHUs, UCTIOJIb30BATh a/ICKBATHBIC SI3BIKOBBIE CPEJICTBA;

7) BiajieHHE HaBBIKAMU [TO3HABATEIBHOU pPEe(ICKCHH KaK OCO3HAHUS COBEPIIACMBIX ICHCTBUH U
MBICIIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMH, IPAHMI] CBOCTO 3HAHUS M HE3HAHWUS,
HOBBIX MTO3HABATENBHBIX 33/1a4 U CPEACTB UX JOCTHKEHHUS.

Coaep:xanue yyeOHoro npeamera «VMaremaTuka» Ha yriry0JIecHHOM YPOBHe
Anredpa ¥ HA4YaJIa MATEMATHYECKOT0 AaHAJIN3A

Iloemopenue. Pemienue 3agad ¢ HMCIOJIB30BAHUEM CBOMCTB 4YHMCENl M CHCTEM CUYUCIICHMS,
JEIIMMOCTH, A0JIEHU U YacTel, IPOLEHTOB, MOLYJIEH uncell. Pemenue 3a1a4 ¢ MCIIONb30BaHUEM CBOMCTB
CTeneHed M KOpHEH, MHOTOWICHOB, NPEOOpa3OBaHUM MHOTOWICHOB H APOOHO-pallMOHATBHBIX
BBIp@XCHUM. PelleHne 3amad ¢ UCIOJIB30BaHUEM TIpajyCHOM Mepbl yriaa. Mopayiab 4ucia U €ro
cBoiicTBa. PemieHune 3amay Ha JBUYKEHHE M COBMECTHYIO pabOTy, CMECH M CILJIaBbl C MOMOUIbIO
JUHENWHBIX, KBAJPaTHbIX W JpOOHO-pallMOHATBHBIX YpaBHEHUH M MX cucTteM. PerieHue 3amgau c
MOMOUIbI0 YHCIIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEMEHHOH, ¢ MPUMEHEHHEM
n300pa’keHHsI YMCIOBBIX IPOMEXKYTKOB. PelieHne 3ajau ¢ HCIOIb30BAaHUEM YUCIIOBBIX (PYHKIUHN U UX
rpaduxoB. Vcnons3oBanue cBOMCTB U IpadUKOB JIMHEHHBIX U KBaJApaTUUHbIX (YHKIMH, 0OpaTHOI

OPONOPLUHUOHATIBHOCTH M (QYHKUIUH Y %g . I'padmueckoe perieHue ypaBHEHUH U HEPaBEHCTB.
Hcnonp3oBanue onepanui HajJ MHOKECTBAMHM M BBICKa3bIBaHUAMU. VICIIONIB30BaHHE HEPABEHCTB U
CUCTEM HEPaBEHCTB C OJIHOM EPEMEHHOI, YUCIOBBIX TPOMEKYTKOB, UX 0ObETUHEHHUH U TEPECEUCHUI.
[IpuMeHeHne TNpH pelIeHUu 3a7a4 CBOMCTB apU(pMETHYECKOH U T'€OMETPHUYECKOW IpOrpeccu,
CYMMHUPOBaHMsI OECKOHEUHOM CXOsMIeiCsl FeOMETPUYECKOM MPOrpecCchu.

Mmnoowcecmsea (4MCIIOBBIE, TEOMETPUUECKUX (UTYP). XapaKTEPUCTUUECKOE CBOMCTBO, AJIEMEHT
MHOKECTBA, IyCTO€, KOHEYHOe, OecKoHeuHOoe MHOXkecTBO. C(mocoObl 3alaHusi MHOXECTB
HO}IMHO)KGCTBO. OtHonreHus MPUHAIJIC)KHOCTH, BKIIFOUCHUS, PaBCHCTBA. OHepaHI/II/I HaQ
MHokecTBaMu. Kpyru Ditnepa. Koneunsie 1 0eCKOHEUHbIE, CYETHBIE U HECYETHBIE MHOXKECTBA.

HcTtuHHBIE ©  JIOXKHEIC BBICKA3bIBAHHA, OICpalMyd HAaAd  BbICKA3bIBAHUSAMMU. Aﬂze6pa
svickasviéanuti. CBSI3b BRICKA3bIBAHUI ¢ MHOKECTBAMMU. KBaHTOpBI CYIICCTBOBAHHUA U BCCO6H_[HOCTI/I.

3akoHbl JOTMKU. OcHo@Hble Jn02uyeckue npasuna. PelieHne JOTHYECKHX 3a1ad  C
HCIIOJIb30BaHUEM KPYToOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUI.

VYmozaxmouenus. OOOCHOBaHMS M J0Ka3aTelbCTBO B MaTeMaTHKe. Teopembl. Buabl
MaTeMaTUYeCKUX  YTBEPXKACHUU. Buovr  ookasamenvcme.  Mamemamuueckas — UHOVKYUAL.



Ymeeporcoenus: obpamnoe oannomy, npomusononodxcrhoe, 06pamuoe npomuEoNnoI0HCHOMY OAHHOMY.
[Tpu3Hak u cBOICTBO, HEOOXOAUMBIE U JOCTATOUHBIE YCIOBUSI.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Esxnuda. Kumaiickas
meopema 06 ocmamxkax. Manaa meopema Depma. q-uunvie cucmemul cuucienus. Oynxyus Jinepa,
YUCTIO U CyMMA Oeumenetl HamypaibHO20 YUCIA.

Panuannas mMepa yriia, TpPUTOHOMETpUYECKasi OKPYKHOCTb. TpHUroHOMeTpuueckue (yHKIUU
yrced W yriaoB. DopMynbl NPHUBENEHUS, CIOXKEHUS TPUTOHOMETPUYECKHX (YHKUUH, (OPMYIIBI
JBOMHOIO M TMOJIOBUHHOTO aprymeHTta. lIpeoOpazoBanue cymMMbl, pa3HOCTH B IPOU3BEACHUE
TPUTOHOMETPUYECKHUX (YHKIUH, 1 HA0OOPOT.

Hymn QyHKIuM, OpOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HamOonbpmiee u
HanMeHblIee 3HaueHue (yHkuuu. llepuoguueckue GyHKIMM M HaUMEHbLIMHA nepuon. YeTHble H

HeueTHbIC PYHKUMU. PYyHKYUU «OPOOHAsA Yacmb yuciay: Y = {X} u «yenas yacmo yucnay Y = [X] ,

TpuroHomerpudeckre (QYHKIUU YHCIOBOTO apryMeHTa: y=C0SX = y=sinx kK y=tgx ,

Y =CWY X CpoiicTBa 1 rpaUKH TPHTOHOMETPHUECKHX (YHKIIHIA.

OOpatHbie TpUTOHOMETpHUYECKHE (YHKIUU, WX TJaBHBIC 3HAYCHUS, CBOWCTBA M TpaduKH.
Tpuronomerpuueckue ypaBHeHus. OAHOPOAHBIE TPUTOHOMETPUUYECKUE ypaBHEHHsS. Pemienue
MPOCTEUIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [IpocTeillne CUCTEMBI TPUTOHOMETPUUECKHUX
YpaBHEHU.

CTCHGHL C HeﬁCTBHTeHBHbIM IIOKa3aTcJIeM, CBOﬁCTBa CTCIICHH. HpOCTGﬁH.II/IC ITI0OKA3aTCJIIbHBIC
ypaBHEHHS U HepaBeHCTBa. [lokazarenbHas QyHKIUS U ee cBoicTBa U rpaduk. Yucio €u GbyHKIMSA
y=¢",

Jlorapudm, coiicta norapupma. JlecsTHuHBIA U HaTypainbHBIN Jorapudm. [IpeobpazoBanue
norapumuueckux BblpakeHuH. Jlorapugmuueckue ypaBHEeHUs U HepaBeHCTBA. Jlorapupmuyeckas
(GyHKIIMS U ee CBOMCTBA U IpaduK.

CrenenHas QyHKIUS U ee cBOMcTBa U rpaduK. MppanoHanbHble ypaBHEHMS.

HepBI/I‘{HLIe MPpEACTABICHUA O MHOXCECTBC KOMIIJICKCHBIX YHUCCIIL. ﬂeﬁcmeuﬂ C KOMNJIEKCHbIMU
yucaamu. Komniaexcro CONpAdICERRble HUCTA. Man]Zb u apecymenm uucia. Tpueo;%omempu%cxaﬂ
(ﬁopma KOMNJeKCcHo20 Yucada. Pewenue ypaeﬁeﬂud 68 KOMNJIEKCHbIX YUCIAX.

MeTton uHTEpBaiOB Ui pellleHus: HepaBeHCTB. [IpeoOpa3zoBanus rpagMkoB QyHKIMMA: CIBUT,
YMHOXXEHHE Ha YHUCIIO, OTPaKeHHWE OTHOCUTENIbHO KOOPAMHATHBIX oced. ['paduyeckue meTombl
pEILlIeHUs] YpaBHEHUI 1 HEPABEHCTB. PellieHne ypaBHEHMI U HEPABEHCTB, COAEPIKALLUX MTEPEMEHHYIO
10J] 3HAKOM MOJYJISL.

CucreMbl TOKa3aTeNbHBIX, JIOTAapUPMHUUECKUX M HPPALUOHAIBHBIX ypaBHEHUH. CHCTEMBbI
MOKa3aTeNNbHbIX, JOrapu(MUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

B3aumuo obpatnbie pynkiun. ['paduky B3aUMHO 0OpaTHBIX (QYHKIIMHA.
YpaBHEHHUsI, CHCTEMBI YPAaBHEHUH C TApaMETPOM.

@opmyna bunoma Hviomowna. Pewenue ypasnenuii cmenenu eviuie 2 CheyuanibHblx 6UOO0S.
Teopema Buema, meopema be3y. I[Ipusooumvie u nenpusooumvie muozounensvl. Ochosnas meopema
aneeopel. Cummempuueckue MHo2ouaeHbl. Llenouucnennvie u yeio3HauHvle MHO2OUIEHbI.

Huoghanmoswi ypaenenus. Llennvie Opoou. Teopema @epma o cymme keaopamos.



Cymmbl u paosl, Memoovl CYMMUPOBAHUL U NPUSHAKU CXOOUMOCHIU.

Teopembi 0 npubaUNICEHUU OUICMBUMENbHBIX YUCEN PAYUOHATbHBIMU.

MHoorcecmsa na KOOPOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynaxoeckozo, nepasencmeo Hencena, nepagencmsa o cpeoHusx.

[Tonstue mnpenena QyHKIUM B TOuKe. [lomamue npedena @yHKyuu 6 6GECKOHEUHOCU.
Acumnmomul  epagpuka  pynxkyuu. Cpaenenue 0OeCKOHEYHO MAnbIX U OECKOHEUHO OONbUIUX.
HenpepsiBHOCTh yHkuu. Ceoticmea Henpepvisnvix pyukyuil. Teopema Betiepuumpacca.

Huddepennmpyemocts dhyakuun. [IponsBonnas ¢pyHkiuu B Touke. KacarenbHast k rpaduky
¢ynkuuu. ['eomerpuueckuit u (U3MYECKUH CMBICI TPOM3BOMHOU. [Ipumenenue npouzeo0HOU 6
@uzuxe. [IponsBoaHbIe AeMeHTapHbIX QyHKIMA. [IpaBuia tuddepeHnnpoBaHms.

Bropas npousBoHasi, ee TeOMETpUYECKUi U PU3NIECKHUI CMBICI.

Touku skcTpemyma (MakcuMmyma U MuHuUMyMa). MccrnenoBanue sneMeHTapHbIX (YHKIMNA Ha
TOYKH 3KCTpeMyMa, HauOoJblllee U HaMMEHbIlIee 3HaUeHHE C MOMOIIbI0 IPOU3BOIHON. [locmpoenue
epagukos GyHKyuii ¢ nomMowblo nNpoussoonbIX. IIpumenenue npouzsoOHOU npu pewleHuu 3aoau.
Haxoorcoenue skempemymos pynkyuii HeCKOJIbKUX NepeMeHHbIX.

[lepBooOpa3nasa. Heompenenennbiii uHterpan. IlepBooOpasHble 3aeMEHTapHbIX (DYHKLINH.
[Inomans xpusonuHeitHoN Tpaneuuu. Popmyna Herorona-JlelOnuna. OnpeneneHHbId WHTErpal.
Buviuucnenue naowadeii n1ockux guayp u 06vemos mei paujenus ¢ NOMOWbI0 UHMeZPand.

Memooul pewenusa yHKYUOHANbHBIX YPAGHEHUT U HEPABEHCS.
I'eomerpus

[ToBTOopenue. Pemenue 3amad ¢ UCMOJIb30BaHWEM CBOWMCTB (UTyp Ha IUIOCKOCTH. Pemenue
3a/1a4 Ha JI0Ka3aTEeJNbCTBO M MOCTPOEHUE KOHTPIPUMEpOB. lIprMeHeHrne mpocTelmmnX JIOTMYeCKUX
npaBui. Pemienne 3agad ¢  UCHOJIB30BAaHUEM TEOPEM O TPEYroJbHUKAX, COOTHOIIEHUW B
MPSIMOYTOJIBHBIX TPEYroJIbHUKaX, (PaKTOB, CBS3aHHBIX C YETHIpEXyrodbHUKaMu. PemieHue 3amad c
HCIIOJIB30BaHHUEM (1)aKTOB, CBA3aHHBIX C OKPYXHOCTAMMU. Pemenne 3aaa4 Ha USMCPCHU Ha ITJIIOCKOCTH,
BBIUMCJICHUS UTHH U TUTOIIaiel. Pewenue 3a0ay ¢ nomowvio 6eKmopo8 u KoopoOuHam.

Harnsagnas crepeomerpus. [Tpusma, napayuenenunen, nupaMuia, TETpa’Ip.

OcHOBHBIE TTOHSITHS T€OMCTpPHUHU B ITPOCTPAHCTBE. AKCHOMBI CTCPCOMETPHUHU U CIICACTBHA U3 HUX.
Touamue 06 axcuomamuyeckom memooe.

Teopema Menenas onsa mempasopa. IloctpoeHne ceueHrii MHOTOIPaHHUKOB METOJIOM CJIE/IOB.
enTpanbHoe npoekTupoBanue. [locTpoeHne ceyeHnii MHOTOrpaHHUKOB METO0M MPOEKIIHIA.

CkpemuBaroniyecss npsMble B MPOCTPAHCTBE. YTON MEXIY HUMH. Memoowi HaxodcoeHus
PACCmMOANHULE MeHCOY CKPeWUBAIOWUMUCS NPAMBIMU.

Teopembl 0 mapauIENBHOCTH MPSAMBIX W IJIOCKOCTe B mpoctpaHcTBe. [lapannenbHoe
IPOEKTHPOBaHUE U N300pakeHue Gpuryp. I eomempuueckue mecma movex 8 NPOCMpPAanHcmae.

[lepneHaAUKYISIPHOCTD NPSAMOM U MIIOCKOCTU. OPTOroHabHOE NpOoeKTHpoBaHue. HakiioHHbIe U
npoekiuu. Teopema o Tpex MepreHIuKyspax.

Buowr mempasopos. Opmoyenmpureckuti mempasop, KApKACHbLIL mempasop, PA6HOSPAHHbIIL
mempa’op. IlpamoyzonvHolii mempasop. Meduanwvl u bumeouarvl mempas’opa.



Hocmpausanue mempasopa 0o napainenenuneoa.

Pacctosnust wmexnay ¢urypamu B mpoctpaHcTBe. OOl  HepneHIuKyIsp  ABYX
CKPELIUBAIOIINXCS MPSAMBIX.

Vel B npoctpancTBe. [lepneHauKyaspHble TNIOCKOCTH. [1101adb opmo2oHanbHOl NPOeKyUuu.
Ilepnenouxynapnoe ceuenue npuzmul. Tpexepannviii u Muococpanuslii yeon. Ceoticmea niockux y2noe
MHo2o2panHoz2o yena. (Ceolicmea NIOCKUX U O8Y2PAHHLIX YV2lo8 mpexepaHuo2o yena. Teopemvl
KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Y2id.

Bunbel MHOrorpaHHukoB. Pazeepmku muococpannuxa. Kpamuatiwuue nymu na noeepxnocmu
MHO202PAHHUKA.

Teopema  Oiinepa. llpaBUiibHbIE  MHOTOTPaHHUKHU. J[8oticmeHHOCMb — NPABUTLHBIX
MHO202PAHHUKOS.

[Tpusma. Iapannenenunen. CpoiictBa napawienenumnena. [IpaMoyroiapHbIi nmapaiienenumnes.
Haknonnble npu3Msl.

[Mupamuna. Buasl nupamuia. DOJeMeHTbl OpaBWIbHOM nupamuabl. [lupamuasl ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U IpaHs MM, UX OCHOBHbIE CBOMCTBA.

[Tnomany noBepxHOCTENH MHOTOTPAHHUKOB.

Tena BpamieHus: WIMHAP, KOHyC, map U cdepa. CedeHus IUIMHApA, KOHYca W Iapa.
[[TapoBoii cerMeHT, apoBOM CIIOMH, IAPOBOM CEKTOP (KOHYC).

YcedeHnHast nupaMuia U yCeUESHHBINH KOHYC.
Dnemenmsl cghepuueckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble nipsiMble U TUIOCKOCTU. Brincannbie u onucannbie chepol. Kacarowuecs cgepeoi.
Kombunayuu men epawenus.

Bektopsl u koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YMCIO. YTOJI MEXKAY
BekTopamu. CKalsipHOE IPOU3BEACHUE.

VYpaBHenue miockoctu. @opmysa pacCTOSHHUS MEXIy TOUKaMu. Y paBHeHHE cheprl. Popmyna
paccmosnus om mouxu 00 niockocmu. Cnocoovl 3a0anus NPAMOU YypasHeHUsMU.

Pewenue za0au u ookazamenvcmeo meopéem C noOMouLblo 6€EKmMopoe6 u Memooom Koopduﬂam.
Onemenmul ceomempuu macc.

[Tonsitue o6bema. OOBeMbl MHOTOrpaHHUKOB. OOBEMBI TeNl BpalleHUs. AKcuomvl oOvema.
Bwvi600 ghopmyn o0bvemos npsamoyeonvnozo napannenrenuneda, npusmvl U nupamuowvl. Popmynvt 0
Haxooicoenuss 00vema mempas’opa. Teopemvl 06 OMHOULEHUAX 00BEMOB.

Ipunosicenus unmezpana K 8bIvUCIeHUI0 00beMO8 U nogepxnocmel men spawjeHus. Ilnowaos
cpepuueckozo nosca. Obvem wiapogoeo cnos. [lpumenenue 06vemos npu pewrenuu 3a0a4.

[Tnomans chepsr.
Paszeepmra yununopa u kornyca. Ilnomaas moBEpXHOCTH HMWIMHAPA U KOHYCA.
KoMOuHammu MHOTOTpaHHUKOB U TEJT BPAIICHUS.

[Togo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB M ILIOMIA[EH MMOBEPXHOCTEH MOTOOHBIX
duryp.



ﬂeuofceHuﬂ 6 npocmpancmee. napaﬂﬂeﬂbelﬁ neperoc, cummempus OmHoOCUmMenIbHo ni10CKocmu,
UEeHmMpAaibHAasA CUMMempust, nO60pont ONHOCUNEIbHO npﬂMOﬁ

Hpeo6pa306aHue 7’l0006lxb‘l, eomomemus. Pewenue 3a0au na niockocmu ¢ UCHOAb308AHUEM
cmepeomempuiecKux Memooos.

BeposiTHOCTB U CTATHCTHKA, JIOTUKA, TEOPUSA rPadoB 1 KOMOMHATOPUKA

[ToBropenue. Vcnonp3zoBanue TaOnMIl W AMAarpaMMm JAjs NpEeACTaBIE€HUs JAaHHBIX. Pemenue
3aJa4 Ha IPUMEHEHHE ONMHMCATENbHBIX XapaKTEePUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HANOOIBIIETO U
HAaUMEHBILIErO 3HAYEHUS, pa3Maxa, JUCIIEPCUU U CTaHJApTHOIO OTKJIOHEHHUs. BpuncieHue 4acToT u
BEPOATHOCTEN COOBITHI. BbruncieHne BepoATHOCTEN B OIIBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
ucxonamu. Mcnonp3oBaHue KOMOMHATOPUKH. BbluncieHne BepOSTHOCTEH HE3aBUCHMBIX COOBITHH.
Hcnonp3oBanne (GOpMyIbl CIOKEHHUS BEPOSTHOCTEH, auarpamm Oiinepa, lepeBa BEpOSTHOCTEH,
dopmynsl beprysu.

Beposamnocmnoe npocmpancmeo. Axcuomvr meopuu eposimuocmeu.

VYcnoBHas BEpoATHOCTE. [IpaBrito yMHOKEHUS BeposTHOCTEN. POopMyIia ITOIHON BEPOSTHOCTH.
®opmyna baiieca.

I[I/ICerTHHe CHy‘laﬁHLIe BCIIMYHWHBI W PaACIIPCACICHHA. CoBMecCTHBIE pacupeaciaCHus.
Pacnpez[eneHHe CYMMBbI U MNPOU3BCACHUA HC3aBHCHMBIX CHy‘I&ﬁHLIX BeIMYHUH. MareMaTnueckoe
OXKHNJAaHUEC U JUCIICPCUA CJIy‘IElfIHOﬁ BEIMYHHBI. MaTeMaTHYeCKOe OXHIAaHUE U AUCTICPCUSA CYMMBbI
CﬂyqaﬁHBIX BCJINYHH.

bunapHas cinydaiiHasg BeJIM4uHa, pactpezneienue beprymim. I'eoMerpudeckoe pactpeacieHue.
buHoMmManbHOE pacmpeneseHue W €ro CBOWCTBa. [ unepeeomempuueckoe pacnpeoeneHue u e2o
ceoucmea.

HenpepriBHble ciydaiiHble BenuuyuHbL. [1n10THOCTE BeposTHOCTH. DyHKIMS paclpencsieHus.
PaBHOMEpHOE pacnipeneneHue.

TlokazamenvHoe pacnpedenenue, e2o napamempeoi.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmanbHoe pacnpenenenue. DPyHKuus
Jlannaca. I1apameTpsl HOpManbHOTO pacnpenenenus. [IpuMepsl ciy4yallHbIX BEIUYHH, TOAYAHEHHBIX
HOPMAJIbHOMY 3aKOHY (TIOIpEIIHOCTh HU3MEpPEHH, POCT 4YenoBeka). [lenmpanvuas npedenvras
meopema.

Hepagencmeo Yebviwesa. Teopema Yedviuesa u meopema bepnynnu. 3axon 6onvuux yucen.
Bvibopounwiii memoo uzmepenus eeposmuocmeti. Ponv 3akona bonvuiux uucen 6 nayke, npupooe u
obwecmee.

KoBapuanus aByx ciayyaiiHeix BenuduH. [lonarue o koaddunnente koppensuun. CoBMeCTHbIE
HaOJNIOJEHUsT JBYX CIy4allHBIX BEIUUYUH. Buibopounviii ko3¢duyuenm roppenayuu. Jluneiinas
pezpeccusi.

Cmamucmuueckas cunomesa. Cmamucmuxa Kpumepus u ee ypogens 3nauumocmu. Ilposepxa
npocmeuwux —2unomes. IOMUUpUYECKUe PpACHpeoeleHus U UX C6A3b C  MeopemuyecKumu
pacnpedenenuamu. Paneosas koppenayus.



Ilocmpoenue coomeemcmeuti. HHvekmusHvle U ClOpbeKmugHvle coomeemcmaeus. buexyuu.
Juckpemnas nenpepwvienocms. [Ipunyun /fupuxie.

Kooupoeanue. /lgouunas 3anuce.

OcHosHble nousimus meopuu 2pagos. /lepeswvs. /[souunoe oepeso. Ceaznocmov. Komnonenmol
ceaznocmu. Ilymu na epaghe. iineposvl u I amurbmonossl nymiu.

TemaTHuecKoe NJIAHKPOBAHME , B TOM YHCJIE C yUeTOM padodeii nporpaMMbl BOCIHTAHHSA
(Moayas «llIkoabHBIN YPOK») ¢ YKa3aHHEM KOJHYeCTBA YaCOB, 0TBOAMMBIX HA H3yUYeHHe
Ka:KI0l TeMbl

10 x1acc

Ne Tema Komuuects | B ToM uncie JesrenpHOCTh yuuTens
(pazzmen 0 YacoB HA | OTBOJWUMBIX HA € Y4€TOM MPOrpaMMBbl

) HU3y4YEHUE OCBOCHHE BOCIIUTAHUS (MOJIYJIS
IPaKTUYECKON «IxonIBHBIN YPOK»)
4acTH

IIPOTPaMMBI
Koutpons | IIpose
HBIE POYHBI
paboThI e
pabot
bl

Anre0pa 1 Hayaja MaTeMaTHYECKOT0 aHaIM3a

Paznen 1. [loBTopenne maTepuana Kypca 7-9
KIaccoB (3 u)

1 [NoBTopenne marepuaina Kypca 7-9 3 -yCTaHOBJICHUE

KJIacCOB IMOBEPHUTENBHBIX
OTHOIICHHH MEXIY
[YYUTEIEM U €ro
[Y4CHUKAMHU,
CIIOCOOCTBYFOIITHX
MO3UTHBHOMY
BOCIIPUATHUIO YUAIIUMUCA
TpeOoBaHMI U TPOCHO
YIUTEJIsl, IPUBJICYEHHIO UX
BHUMaHUS K 00CYX1aeMOit
Ha ypoke nH(pOpMalny,
AKTHBU3AIINH UX
MO3HaBaTENbHON
esITeIbHOCTH

Pa3znen 2. Yucnossie pynkiun (9 4)

1 Omnpenenenue YUCIOBON QPyHKIMN U 2 MpHUBJIeYeHNE BHUMAHHUS
crnoco0bl e€ 3a1aHus IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIEKTY
M3ydaeMbIX Ha YPOKax
SIBJICHUH,

opranuzanys ux padoTHI ¢
MOJTy4aeMOi Ha ypoKe
coLuanbHO 3HAYUMOMU
WHpOpMAaIen —
WHULIMUPOBAHUE




ce 00CYKICHYS,
BBICKa3bIBAHUS
VYaIIAMHUCS CBOETO
MHEHUS 110 €€ ITOBO/LY,
BBEIPAOOTKH CBOETO K HEH
OTHOIICHHUS

CgoiicTBa (hyHKIHI

MOOY>KACHUE IIKOJIEHUKOB
coOJIoaTh Ha ypoKe
OOIIETIPHHATHIC HOPMBI
MOBE/ICHUSI, TTPaBUIIa
0O0IIEHHS CO CTapIINMHU
(yaurensiMm) u
CBEPCTHHKAMHU
(LIKOJIEHUKAaMN),
MPUHLUITEL y4eOHOM
ITUCTIMTUTHHBI 1
caMOOpraHu3aIiu

[Nepnoanueckue GyHKIMU

MPUBJICYCHUC BHUMAaHUA
MIKOJBbHUKOB K
LIEHHOCTHOMY aCIEKTY
M3y4yaeMBbIX Ha ypOoKax
SIBIICHUH,

opra"m3aIys ux paboTel C
[OJIy4aeMOl Ha YPOKE
coLManbHO 3HAYUMOMU
WH(pOpMaIen —
WHULUAPOBAHUE

ce 00CYKICHMS,
IBBICKa3bIBaHH A
YYaIIIMUCS CBOETO
MHEHUS TI0 €€ TIOBOJTY,
BEIPAOOTKH CBOETO K HEl
OTHOIIEHHUS

O6patHas QyHKIHS

o0y IeHUE KOIHHUKOB
coOroaTh Ha YpOKe
0OIIETTPUHSATHIC HOPMBI
MIOBEJICHUSI, TTPaBHIIa
OOIIeHHSI CO CTAPIIUMHU
(yuurensamu) u
CBEPCTHUKAMU
(IIKOTBPHUKAMMU ),
NPUHIMIEL y4eOHOM
TUCITUTLTAHBL U
caMOOpraHu3alyu

Paznen 3. Tpuronomerpudeckue Gyukimm (26

UucnoBast OKpy>KHOCTb

2

MpUBIICYCHNUE BHUMAHUS
MTKOJILHUKOB K
[IEHHOCTHOMY aCIEKTy
M3y4aeMBbIX Ha ypOKaxX
SIBJICHUI,

opraHuzans ux paboT ¢
MoJTy4yaeMor Ha ypOKe
COLIMAJIEHO 3HAYNMOM
WHpOpMAaIen —
MHUIMUPOBAHUE

ee 00CyKIeHMS,
BBHICKA3BIBAHUS




[YIaITUMICS] CBOETO
MHEHUS 110 €€ TIOBO/TY,
BBEIPAOOTKH CBOETO K HEH
OTHOIIICHUS

Yucaonas OKPYXHOCTb Ha KOOp):[HHaTHOﬁ
IIJIOCKOCTH

N

MPUBJICYCHUE BHUMAHUS
[ITKOTBHUKOB K
IIEHHOCTHOMY aCIICKTy
M3yJaeMBbIX Ha ypOKaxX
STBIICHMH,

opraHuzanys ux paboThI ¢
[OJy4aeMoOU Ha YpOKe
coLMaIbHO 3HAYUMOM
nHpopMarei —
WHUITMHPOBAHUC

e 00Cy)KICHYS,
BBICKa3bIBAHUS
[YIaIIMICSI CBOETO
MHEHUS 110 €€ ITOBO.Y,
BEIPa0OTKH CBOETO K HEll
OTHOIICHUS

CuHyc 1 KOCUHYC. TaHr€HC ¥ KOTaHT'€HC

MO0y ICHUE IKOJIbHUKOB
coOIIoaTh Ha ypoKe
0OIIenTpUHATHIE HOPMBI
MOBEJICHNUS, IPABHJIA
0OIIIEHYSI CO CTApPIIUMHU
(yuurensmm) u
CBEpPCTHHKAMHU
(IIKOJTBHUKAMH),
MPUHIMITEL y4yeOHON
ITICIUTUTAHBI 1
caMOOpraHu3aIn

TpuroHomerpuueckue QyHKIUHA
YHCIIOBOTO

aprymeHTra

MPUBJICUCHUE BHUMAHUS
[ITKOJTBHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YPOKaxX
SIBJTICHUH,

opra"m3aiys ux paboTsl C
[oJy4yaeMou Ha ypoKe
coLuanbHO 3HAYUMOM
MH(pOpMaIen —
WHUITNAPOBAHNE

ce 00CYKICHMS,
BEICKa3bIBAHUS
[YHIaIIMICSI CBOETO
MHEHUS 110 €€ TIOBOJTY,
BBIPAOOTKH CBOETO K HEl
OTHOLICHHUS

Tpuronomerpuueckue GyHKIUHA
YIJIOBOTO

aprymeHra

[PUBJICUYCHUE BHUMAHUS
IIKOJIbHHUKOB K
[IEHHOCTHOMY aCIEKTy
M3y4aeMbIX Ha ypoKax
SIBJICHUH,

opraHuzans ux paboT ¢
[OJIy4aeMOl Ha YPOKE
COIMaJIbHO 3HAYMMOM
WHpOpMAaIen —

MHULMHUPOBAHUC




ce 00CYKICHYS,
BBICKa3bIBAHUS
VYaIIAMHUCS CBOETO
MHEHUS 110 €€ ITOBO/LY,
BBEIPAOOTKH CBOETO K HEH
OTHOIICHHUS

®dynkuum y = Sin X, Y = COS X, ux
CBOMCTBA
U rpaduKH

NpUBJICYCHUEC BHUMAHUS
HIKOJIbHUKOB K
LEHHOCTHOMY aCIIeKTY
M3y4yaeMbIX Ha ypOKax
SIBIICHUI,

OopraHu3anus ux paboTHI C
MIOJIy4aeMOM Ha ypOKe
COLIMAJIBHO 3HAYMMOU
uHpopMarmen —
MHULANPOBAHNE

ee o0CyXIeHUs,
BBICKA3bIBaHUS
y4aIuMKCS CBOCTO
MHEHHUS 110 €€ TIOBOAY,
BBIPaOOTKU CBOETO K HEM
OTHOUICHUS

[Toctpoenne rpaduxoB GHyHKITHIT
y=mf(x),
y=f(kx)

MO0y K/ICHNE IIKOJTbHUKOB
coOroIaTh Ha YpOKe
0OLIETIPUHATHIC HOPMBI
MOBEJICHNS, IPABHJIA
0OIIeH ST CO CTApPITUMHU
(yaurensimMu) u
CBEpCTHHKAMHU
(IIIKOJTBHUKAMH),
MPUHIUITEl y4eOHOH
ITUCTIMTUTHHBI 1
caMOOpraHu3anuH

I'padux rapmoHryeckoro konedaHus

MOOYKCHUE ITKOJILHUKOB
cOOJIOIaTh HAa YPOKE
OOIIETIPUHATHIE HOPMBI
MOBE/ICHUS, TPaBUIIA
OOIIIEHUS CO CTapIINMU
(yaurensimMu) u
CBEPCTHUKAMHU
(IIIKOJIBHUKAaMH ),
MPUHIHIEL y4eOHON
ITUCTIMTUTHHBI 1
caMOOpraHu3alyu

®yHknuu y = tg X, Y = Ctg X, uX CBOMCTBa
u
rpaduKu

MpUBIICYCHNUE BHUMAHUS
MTKOJILHUKOB K
[IEHHOCTHOMY aCIEKTy
M3y4aeMBbIX Ha ypOKaxX
SIBJICHUH,

opraHuzans ux paboT ¢
MoJTy4yaeMor Ha ypOKe
COITMAILHO 3HAYNMOM
WHpOpMAaIen —
WHUIMHPOBAHNC

ee 00CyKIeHMS,

IBBICKA3bIBaAHU




[YIaITUMICS] CBOETO
MHEHUS 110 €€ TIOBO/TY,
BBEIPAOOTKH CBOETO K HEH
OTHOIIICHUS

10

OOpaTHbIE TPUTOHOMETPHICCKHE
(hyHKIIMU

[MpUBIICYCHNE BHIMAHUS
IIKOJILHUKOB K
LEHHOCTHOMY aCIIeKTY
M3y9aeMBIX Ha ypOKax
SIBIICHUIM,

opraHusanus ux paboThl ¢
MI0JIy4aeMOM Ha ypOKe
COLIMANBHO 3HAYMMOU
nHpopMarmeit —
WHUIIMUPOBAHUE

ec 00Cy)IeHUS,
BBICKA3bIBAHHS
VYaIIMHCS CBOETO
MHEHHUS 110 €€ TIOBOAY,
BBIPaOOTKU CBOETO K HEM
OTHOIIICHUS

Pasnen 4. Tpuronomerpuueckue ypaBHenust (9

)

[Ipocreiiiivie TPUTOHOMETPUYECKUE
YpaBHEHUS U HEPABEHCTBA

5

MpUBIICYCHNUE BHUMAHUS
MIKOJILHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3ydaeMBbIX Ha ypOKax
SIBIICHUH,

opraHu3aiys ux padboThl C
[OJIy4aeMOl Ha YPOKE
COITMAILHO 3HAYUMOM
WHpOpMAaIen —
WHUITNAPOBAHNE

ee 00CyKIeHMS,
BBICKA3BIBAHUS
[YHIaIIMICSI CBOETO
MHEHUS 110 €€ ITOBO.Y,
BEIPAOOTKH CBOETO K HEl
OTHOIIIEHUS

MeTobl peneHni TPUrOHOMETPHYECKUX
YpaBHEHUI

noOy>KAEHUE IIKOJILHUKOB
co0oIaTh Ha ypoke
OOIIENTPUHSTHIE HOPMBI
MIOBE/ICHUSI, MTpaBMIIa
0OIIIeHUs CO CTAPIITUMHU
(yuurensamu) u
CBEPCTHUKAMHU
(IIKONBbHUKAMH),
NPUHIMITEL y4eOHOM
TUCIIUTUIMHBI 1
caMOOpraHu3aIun

Paznmen 5. [Ipeobpa3zoBaHue TPUTOHOMETPHIECKUX

BeIpaXkeHuii (21 1)

CrHHyC ¥ KOCHHYC CyMMBI H Pa3HOCTH
apryMeHTOB

2

[PUBJICYECHUE BHUMAHUS
IIIKOJIbHUKOB K
[IEHHOCTHOMY aCIEKTy
M3y4aeMbIX Ha ypoKax
SIBJICHUI,

opranuzanys X paboTh C




MoJTy4yaeMor Ha YpOKe
coLMaNbHO 3HAYUMOM
nHpopMarei —
WHUITMHPOBAHUC

ee 00CyKIeHMs,
BEICKa3bIBAHUS
YYAIIMMHUCS CBOETO
MHEHUS 110 €€ ITOBO.Y,
BBEIPAOOTKH CBOETO K HEH
OTHOIIICHUS

TaHresc cyMMbl M pa3HOCTH apryMEHTOB

MpUBJIeYCHNE BHUMAHUS
[ITKOTBHUKOB K
[IEHHOCTHOMY aCIIEKTy
M3y4aeMbIX Ha YPOKaxX
SIBJIICHUI,

opraHuzanys uxX paboThI ¢
[OJIy4aeMOl Ha YPOKE
coLaNbHO 3HAYUMOMU
MH(pOpMAaIHen —
WHUIINAPOBAaHNE

ce 00CYKICHMS,
IBBICKa3bIBaHH A
[YIaIIMICSI CBOETO
MHEHUS TI0 €€ TIOBOJTY,
BBIPAOOTKH CBOETO K HEl
OTHOIICHUS

®opMyIbl IPUBEACHUSA

MOOYKICHUE TKOJILHUKOB
coOIIoaTh Ha ypoKe
OOLIETIPUHATHIC HOPMBI
MOBE/ICHUS, TPaBUIIa
0OIIEHMSI CO CTAPIIUMHU
(yaurensimMu) u
CBEPCTHUKAMHU
(IIIKOJIBHUKAaMH ),
MPUHIHIEL y4eOHON
ITUCIIUTUTAHBI 1
caMOOpraHu3aIiu

@®opMyIibl IBOMHOIO apryMeHTa.
DopMyJbl
MTOHWKEHUS CTETIEHN

MpUBJIEYCHUE BHUMAHUS
IIKOJIbHAKOB K
[IEHHOCTHOMY aCIIeKTy
M3ydaeMBbIX Ha ypOKax
SIBJICHUH,

opra"m3aIys ux paboThl C
MmoJTy4yaeMon Ha ypoKe
coLuanbHO 3HAYUMOM
WHpOpMAaIen —
WHUITMHPOBAHNC

ee 00CYKIeHHS,
BBICKa3bIBAHUS
YHaIIMHUCS CBOETO
MHEHHS 110 €€ TIOBOY,
BBIPAOOTKH CBOETO K HEl
OTHOIICHHUS

[IpeoOpazoBanue CyMMBI
TPUTOHOMETPUYECKUX (DYHKIINH B
MIPOM3BEICHNE

[IPUBJICYEHUE BHUMAHUS
[IKOJIbHUKOB K
LIEHHOCTHOMY aCIEKTy

M3y4aeMbIX Ha YPOKax




SIBJICHUI,

opraHuzanys ux paboTe ¢
[0JIy4aeMOM Ha YPOKE
COLMAJIBHO 3HAUUMOMU
nHpopMarei —
WHUIINHPOBAaHNE

ce 00CyKICHMS,
BBICKa3bIBAHUS
[YHIaIIMICSI CBOETO
MHEHHUS 110 ee TTOBOY,
BBIPa0OTKU CBOETO K HEll
OTHOIIICHUS

[IpeoOpazoBaHue Mpon3BEACHUS
TPUTOHOMETPUYECKUX GYHKLHUI B CyMMy

MOOY>KICHUE LIKOJIbHUKOB
coOJIOaTh Ha ypOKe
0OMIeTTPUHSATEIE HOPMBI
[OBEACHUS, IPaBUIIA
0OIIeH ST CO CTAPITUMHU
(yaurensimMu) u
CBEpCTHUKAMHU
(IIIKOJTBHUKAMH ),
MPUHIMITEL y4yeOHON
ITUCTIUTUTHHBI 1
caMOOpraHu3alyy

[IpeoOpazoBaHue BBIpaKCHUS
Asinx+Bcosx
K BUIy SiN(X+t)

MpUBIICYCHNUE BHUMAHUS
MIKOJILHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3ydaeMBbIX Ha ypOKaxX
SIBIICHUH,

opraHu3alus ux paboThl C
[OJIy4aeMOl Ha YPOKE
COITMAILHO 3HAYNMOM
WHpOpMAaIen —
WHUIINAPOBAHNES

ee 00CyKIeHMS,
BBEICKA3BIBAHUS
[YIaIIMICSI CBOETO
MHEHWUS 110 €€ TTOBO.Y,
BBIPAOOTKH CBOETO K HEl
OTHOIIIEHUS

Mertoap! peleHUui TPUrOHOMETPUUECKUX
YpaBHEHUI

MpUBJIEYEHNE BHUMAHUS
LIKOJIbHUKOB K
[EHHOCTHOMY aCIIeKTy
M3ydaeMbIX Ha ypOKax
STBIICHHH,

opraHu3ans ux paboTe ¢
[10JIy4aeMOM Ha YPOKE
COLIMAJIEHO 3HAYMMOI
WHpOpMAaIen —
WHUIIMUPOBAHUE

e 00CYKIeHMS,
BBICKA3bIBAHUS
YHaIIIMHUCS CBOETO
MHEHUS 110 €€ TIOBOJTY,
BEIPAOOTKH CBOETO K HEl
OTHOIIICHUS

Pasznen 6. [letictButenbhbie yncia (12 1)

HatypanbHble 1 1ienble yncna

3

HO6y>K,I[eHI/I€ IIKOJIBHHUKOB




coOJIIoaTh Ha ypoKe
OOIICTIPUHATHIC HOPMBI
MOBEJICHNS, IPABHJIA
0OIIEHUS CO CTapIINMHU
(yaurensiMm) u
CBEpPCTHUKAMHU
(LIKOJIEHUKAMN),
MPUHLUITEL y4eOHOI
ITICIIUTUTAHBI 1
caMOOpraHU3aluH

PaLII/IOHaIII)HI)Ie qucia

MpUBJIeYCHNE BHUMAHUS
[ITKOTBHUKOB K
[IEHHOCTHOMY aCIIEKTy
M3y4aeMbIX Ha YPOKaxX
SIBJIICHUI,

opraHuzanys uxX paboThI ¢
[OJIy4aeMOl Ha YPOKE
coLaNbHO 3HAYUMOMU
MH(pOpMAaIHen —
WHUIINAPOBAaHNE

ce 00CYKICHMS,
IBBICKa3bIBaHH A
[YIaIIMICSI CBOETO
MHEHUS TI0 €€ TIOBOJTY,
BBIPAOOTKH CBOETO K HEl
OTHOIICHUS

HppanuoHaneHeie yncia

MpUBIICYCHNUE BHUMAHUS
MIKOJILHUKOB K
IIEHHOCTHOMY aCIIeKTy
M3ydaeMBbIX Ha yPOKaxX
SIBJTICHUH,

opraHu3anys ux paboTe ¢
MmoJTy4yaeMon Ha ypOKe
COLIMAJILHO 3HAYMMOM
WHpOpMAaIen —
WHUITNAPOBAHNE

ee 00CyKIeHMS,
BBEICKA3BIBAHUS
YIAIUMKCS CBOECTO
MHEHWUS 110 €€ TTOBO.Y,
BEIPAOOTKH CBOETO K HEl
OTHOIIIEHUS

MHOXeCcTBO I[eﬁCTBHTCJ'H:HLIX YUCCII

MPUMEHEHHUE HA YPOKE
WHTEPAKTUBHBIX (hOpM
[pabOThI yJaIIHUXCs

Moynb 1eUCTBUTEIBLHOIO YKCTIa

o0y IEHUE IIKOJIbHUKOB
co0oIaTh Ha ypoke
OOIIECNTPUHSATHIE HOPMBI
MIOBEJICHUSI, TPaBUIIa
OOIIEHUS CO CTapIIUMH
(yuurensimu) u
CBEPCTHUKAMU
(IIKONBbHUKAMH),
NPUHIMIEL y4eOHOM
JMCIUIUTAHBI 1
CaMOOpTraHU3aLUH

Meroa MaTeMaTUYeCKON UHIYKIUU

IMPUMCHCHHC Ha YPOKC




MHTEPAKTUBHBIX (JOPM
[pabOTHI yJaAIIUXCS

Pazmen 7. Komrurexcubie yrcia (9 q)

KomrnekcHble uncia u apuMeTHIeckue |2
oTiepariv HaJl HIMA

MPUBJICYCHUE BHUMAHUS
[ITKOTBHUKOB K
IIEHHOCTHOMY aCIICKTY
M3ydaeMBbIX Ha yPOKaxX
STBIICHMH,

opraHu3anys ux paboThI ¢
[OJy4aeMoOU Ha YpOKe
coLMaIbHO 3HAYUMOM
nHpopMariei —
WHUITMHPOBAHUC

ce 00CyKICHMS,
BEICKa3bIBAHUS
YYAIIMMHUCS CBOETO
MHEHHUS 110 €€ ITOBO.Y,
BEIPa0OTKH CBOETO K HEll
OTHOIIICHUS

Kommnekcurle uncna u koopauHatHas |1
IUIOCKOCTh

MpUMEHEHUE HA YPOKE
WHTEPAaKTUBHBIX (hopM
abO0TBI yHaIuxcs

Tpuronomerpudeckas Gpopma 3amiucu 1
KOMIIJICKCHOT'O YHCIIa

MO0y K/ICHNE IIKOJTbHUKOB
CcOOIONIaTh HAa YPOKE
0OIIeTpHUHATHIE HOPMBI
MOBEJICHNS, IPABHJIIA
0OIIEHYSI CO CTApPIIUMHU
(yaurensimMu) u
CBEpPCTHHKAMHU
(IIKOJTBHUKAMH),
MPUHIHIEL y4eOHON
ITUCIUTUTAHBI 1
caMOOpraHU3aluH

KoMrutekcHbIe umcia 1 KBaJipaTHbIe 1 MpUMEHEHUE HA YPOKE
ypaBHEHHS WHTEPAaKTUBHBIX (hopM
a0OTHI yJarmxcs
Bo3BeneHnne KOMIIEKCHOTO YHcia B 4 NPUMEHEHHUE Ha YPOKe
CTeneHb. M3Biedenne KyOnueckoro MHTEPAKTUBHBIX (HOPM
KOpHS paboThl yyaiuxcs

N3 KOMIIJICKCHOI'O YuCjia

Pasznen 8. [pousBoaHast (28 u)

YucoBsie noCJICA0BAaTCIIbHOCTH 2

MoOYy>K/IeHNE TITKOTHLHUKOB
coOFOIaTh Ha YPOKe
0OMIETTPUHSATEIE HOPMBI
MOBE/ICHUS, TTPaBUIIa
0OIIEHHSI CO CTAPIIUMHU
(yuurensmMm) u
CBEPCTHHKAMHU
(IIKOTTFHUKAMH),
MPUHLMITEL y4eOHOH
ITUCITUTLTAHBL U
caMOOpraHu3aIu

[Ipenesn yMCIOBOM HOCIIEAOBATEIBHOCTH |2

[MPUMEHEHHUE Ha YPOKE
MHTEPAKTUBHBIX (OPM
[pabOThI yJaImuXCs

[penen pynkum 2

MPUBJICYCHUC BHUMAaHUA

IMIKOJIBHHUKOB K




LIEHHOCTHOMY aCTIEKTY
M3ydaeMBbIX Ha ypOKax
STBIICHMH,

opranuzanus ux padoTHI ¢
[0JIy4aeMOM Ha YPOKE
coLMaIbHO 3HAYUMOM
nHpOpMaIen —
WHULIUUPOBAHNE

ee 00CyKIeHMs,
BEICKa3bIBAHUS
YUYAIIUMHCS CBOETO
MHEHHUS 110 €€ TTOBOY,
BBEIPAOOTKH CBOETO K HEH
OTHOLICHHUS

Ornpenaenenre IpoOU3BOIHOMN 2

MpUMEHEHUE HA YPOKE
MHTEPaKTUBHEBIX (popM
a0OTBI yHaIuxcs

Brruucnenue mpou3BOAHbIX 3

MpUMEHEHUE HA YPOKE
WHTEPAaKTUBHBIX (hopM
abO0TBI yHaIuxcs

HuddepenmmpoBanme CI0KHON 4
(byHKITH.
Huddepenumpopanue oOpaTHOM
(dhyHKIIU

MoOYy>K/IeHNE IITKOTHHUKOB
coOIoaTh Ha ypoKe
0OIIeTPHUHATHIE HOPMBI
MOBEJICHNS, IPABHJIA
0OIIEHYSI CO CTApPIIUMHU
(yaurensimMu) u
CBEpPCTHHKAMHU
(IIKOJTBHUKAMM),
MPUHIHITEL y4eOHON
ITUCIUTUTAHBI 1
caMOOpraHU3anuH

VYpaBHeHHE KacaTeNbHON K rpaguky 2
(GhyHKIIU

MpPUMEHEHUE HA YPOKE
WHTEPAaKTUBHBIX (hopM
a0OThI yyarmxcs

[Tpumenenne mpou3BOTHOM st 2
HCCIieIoBaHus PYHKIUH

MpUBIICYCHNE BHUMAHUS
[IKOJBLHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3ydaeMBbIX Ha yPOKaxX
SIBJTICHUH,

opraHu3anys ux paboTe ¢
MmoJTy4yaeMon Ha ypOKe
COLIMAJIBHO 3HAUUMOM
WHpOpMAaIen —
WHUITNAPOBAHNE

e 00CYKIeHMS,
BBEICKA3bIBAHMS
YIaITUMICSI CBOETO
MHEHUS 110 €€ ITOBO.Y,
BBIPAOOTKH CBOETO K HEl
OTHOIIICHUS

[ocTpoenne rpadukoB GyHKIHMHA 4

MPUMEHEHHUE HA YPOKE
WHTEPAKTUBHBIX (hOopM
abO0THI yHamumxcs

10

Haxoxxaenne HanOoIbIINX U 5 1
HAUMEHBIINX
3HAYCHUH (DYHKIIUU

NPUMEHEHHUE Ha YPOKe
UHTEPAKTUBHBIX (HOPM
paboThl yyamumxcst

Pa3znen 9. KombuHaTopuka u BeposITHOCTD (7 1)




IIpaBuno ymHoxenusd. [lepectaHoBkU u
(axTopuabl

MO0y ICHUE TIKOJIHHUKOB
CcoOJTIOMaTh Ha YPOKE
OOIIETIPHHATHIC HOPMBI
MOBEICHUS, IPaBUIIa
0OIIIEHHS CO CTapUTUMHU
(yaurensiMm) u
CBEpPCTHUKAMU
(LIKOJIEHUKAMN),
MPUHIINTIEI y9eOHON
ITUCTIATUTHHBI 1
caMOOpraHu3alyu

Br160p HECKOTBKUX 3JIEMEHTOB.
Bunomuansubie K03h(HUIUEHTHI

MPUMEHEHUE Ha YPOKE
MHTEPaKTUBHEBIX (popM
pabOoThI yyanmxcst

Crnyuyaitaple COOBITHS X X BEPOSITHOCTH

MOOY>KACHUE IIKOJIEHUKOB
coOrOIaTh Ha YpOKe
0OIIeTpHUHATHIE HOPMBI
MOBEACHUS, TPaBUIIa
0OIIEHMSI CO CTapPIIUMHU
(yaurensmm) u
CBEPCTHUKAMHU
(IIKOJTBHUKAMM),
MPUHIIATIEI yIeOHON
IMUCUUIUINHBI 1
caMOoOpraHu3aIyu

Pa3nenl10. Urorosoe nosropenue (12 4)

IToBTOpEHUE

12

MpUMEHEHUE HA YPOKE
WHTEPAaKTUBHBIX (hopM
a0O0TBI yHaIuxcs

T'eometpus

Paznen 1. 30panHbie Bopock! maHuMeTpun. Beenenue. (8 1)

1

N36panHbIe BOIPOCH IIIAHUMETPHH

3

MCIIOJIb30BAHUE
BOCITHUTATEIBHBIX
BBO3MOXKHOCTEM
coziepikaHus yueOHOTO
mpeaMeTa 4epes
ITEMOHCTPAIIHIO JIETSIM
MPUMEPOB
OTBETCTBEHHOTO,
Ipa)TaHCKOTO TIOBEACHHUS,
MPOSIBIICHUS
YEIIOBEKOTFOOMS 1
IMOOpOCEepACUHOCTH, Yepe3
Moa0Op COOTBETCTBYIOILIMX
TEKCTOB JUIS YTCHUS, 3a1a4
TSt

[pEIICHNs, IPOOIEMHBIX
CUTyalui Juist
00CY)KJICHHS B KJlacce

[Ipeamer crepeomeTpun. AKCHOMBI
CTEpEOMETPHH

MpUMEHEHUE Ha YPOKE
WHTEPAKTUBHBIX (hOpM
[paboTHI yHammxcs

HeKOTOpBIe CICACTBHUA U3 aKCHMOM

MCIIOJIB30BAHNE
BOCIIMTATENBHBIX
BO3MOXKHOCTEN
conepxaHus yaeOHOTO

nmpeaMeTa 4epce3




IMTEMOHCTPAIHIO IETSIM
MPUMEPOB
OTBETCTBEHHOTO,
Ipa)XTaHCKOTO
MOBEIEHUS,
MPOSIBJICHUS Y€JIOBEKO-
ITFOOUS U
IMOOpOCepACIHOCTH,
"gepe3 moaoop
COOTBETCTBYIOIINX
TEKCTOB JISl YTCHHUS,
3amad s

[pEIIeHMS, IPOOICMHBIX
CUTyalud s
00CYKJICHHS B KJIacce

Paznen 2. [lapannensHOCT NPAMBIX U TNIOCKOCTEH

(19 4)

[TapannensHOCTh NPSAMBIX, OPSIMOU U
IUIOCKOCTH

5

MpUMEHEHUE HA YPOKE
WHTEPAaKTUBHBIX (OPM
abO0TBI yHaImuxcs

B3anMHoe pacnosnokeHue NpsiMbIX B
HPOCTPAHCTBE. YTOI MEXKIY ABYMS
IpAMBIMHA

MCTIOJIb30BaAHUE
BOCIUTATEIBHBIX
BO3MOXKHOCTEN
conepxaHus y4eOHOTO
npeaMera 4epes
IMEMOHCTPAIIHIO JACTSIM
MPUMEPOB
OTBETCTBEHHOTO,
PaXJAHCKOTO
MOBEICHUS,
MPOSIBJICHUS YEIIOBEKO-
mo0Ous u
IMoGpoCepACUHOCTH,
Hepes moaoop
COOTBETCTBYIOIIIUX
TEKCTOB IS UYTCHHUS,
3ajadq Juis

peIeHus, TPOOIEMHBIX
CUTyallud JJIst
00CY)KJICHHS B KJIacce

[TapannenbHOCTh MIOCKOCTEN

MPUMEHEHHUE Ha yPOKE
WHTEPAKTUBHBIX (HOpM
a00ThI yyammxcst

Tetpasp u napasuienenue

MCIIOJIb30BaHNE
BOCIIMTATENBHBIX
BO3MOXKHOCTEH
conepxaHus yae0HOTO
MpeaMeTa 4epes
ITEMOHCTPAIHIO IETSIM
MPUMEPOB
OTBETCTBEHHOTO,
Ipa)TaHCKOTO
TIOBEICHUS,
MPOSIBIICHUS YETIOBEKO-
moOus u

ImoOpocepaeIHOCTH,




gepes moaoop
COOTBETCTBYFOIIIUX
TEKCTOB IS YTCHHUS,
3ajad s

[pEIIeHMS, IPOOICMHBIX
CUTyalllud JJist
00CY)KJICHHS B KJIacce

Paznen 3. [leprneHanKyaIsIpHOCTD MPSMBIX U TUT

ockocreii (20 v)

[IepneHauKyISIpHOCT NPAMON U
TTOCKOCTH

6

MpUMEHEHNE Ha yPOKe
WHTEPAaKTUBHBIX (hOpM
[paboTHI yHammxcs

[lepnienaukynsp ¥ HaKIOHHBIE. YTOJI

MEXIY
HPSAMOM U IIJIOCKOCTBIO

WCIIOJIb30BaHUE
BOCIIUTATEIBHBIX
BO3MOXKHOCTEN
comepaHus yaeOHOTO
peaMera depes
IMEMOHCTPAIIHIO ACTIM
MPUMEPOB
OTBETCTBEHHOTO,
IpaXJaHCKOTO MTOBECHNS,
MPOSIBIICHUST YETIOBEKO-
ITFOOUS U
ImoGpocepAevHOCTH, Yepes
Moa0Op COOTBETCTBYIOIINX
TEKCTOB JUTS YTEHUS, 33134
nist

pereHus, TPOOIEMHBIX
CUTyalui st
00Cy)KIeHHS B KIlacce

JByrpanHslii yroin. IleprneHquKyaIsspHOCTb
IUIOCKOCTEH

oo

MCIIOJIb30BAHNE
BOCIUTATEIBHBIX
BO3MO>KHOCTEM
cojiepXkaHusl yueOHOro
mpeaMeTa 4epes
ITEMOHCTPAIIHIO JACTSIM
MPUMEPOB
OTBETCTBEHHOTO,
PaXXJAHCKOTO
MOBEICHUS,
MPOSIBJICHUS YEIIOBEKO-
ITFOOus 1
IMoOpOCepPACUHOCTH,
"epes mogoop
COOTBETCTBYIOIINX
TEKCTOB ISl YTCHHUS,
3ajay JIst

[pEIICHNs, IPOOIEMHBIX
CUTyalui 15t
00CY)KJICHHS B KJ1acce

Paznen 4. Muororpanuuku (12 1)

[lonsiTe MuorOrpanHuka. Ilpusma. 4 MPUMEHEHHUE HA YPOKE
WHTEPAKTUBHBIX (hopM
abOoTHI yHamumxcs
[Mupamuna 5 MCTIOJIb30BaHUE
BOCIIUTATEIBHBIX

BO3MOKHOCTEN




comepkaHus yueOHOTO
mpeaMeTa depes
ITEMOHCTPAIIHIO JIETSIM
MpPUMEPOB
OTBETCTBEHHOTO,
Ipa)XTaHCKOTO TIOBEACHHUS,
MPOSIBJICHUST YETIOBEKO-
ITFOOUS U1
ImoOpocepaeIHOCTH, Yepes
MOI00P COOTBETCTBYIOIINX|
TEKCTOB [T YTEHHSI, 33134
TSt

[pEIIeHMS, POOICMHBIX
CUTyaluun s
00CyKIICHHSI B KJIacce

HpaBI/IJ'H)HI)Ie MHOT'OrpaHHUKHA

pUMEHEHUE Ha YPOKE
MHTEPAKTHBHBIX (HOpPM
a00ThI yyanuxcst

Pasznen 5. Bektopsl B mpoctpancTse (6 1)

ITonsiTE BEKTOpA B MPOCTPAHCTBE

1

KCIIOJIE30BaHIE
BOCITUTATCJIBbHBIX
BO3MOXKHOCTEH
cozepkaHus yueOHOTO
mpeaMeTa 4epes
ITEMOHCTPAIIHIO JIETSIM
MPUMEPOB
OTBETCTBCHHOI'O,
Ipa)JIaHCKOTO TIOBEACHHUS,
MPOSIBIICHUS Y€TIOBEKO-
ITro0ous 1
IMOOpOCepACUHOCTH, Yepes
MO00P COOTBETCTBYIOIINX|
TEKCTOB IS YTEHHS, 3a1a4
ISt

[pEIIeHNs, IPOOIEMHBIX
CUTyaLui 151
00CY)KJICHHS B KJIacCe

CrnosxeHne U BBIYUTAaHNE BEKTOPOB.
YMHOXKEHHUE BEKTOpa Ha YHUCIIO

MPUMEHEHHUE Ha yPOKE
WHTEPAKTUBHBIX (hOpM
a00ThI yyanuxcst

KomrmutanapHsie BEKTOpBI

MCIIOJIb30BAHNE
BOCITUTATEIHHBIX
BBO3MOXKHOCTEM
conepxaHus yae0HOTO
mpeaMeTa 4epes
ITEMOHCTPAIIHIO JIETSIM
[IPUMEPOB
OTBETCTBEHHOTO,
rpa)IaHCKOTO
[MOBEICHUS,
MTPOSIBJICHUS Y€TIOBEKO-
ITIOOus 1
ImoOpocepaeIHOCTH,
"epes moaoop
COOTBETCTBYIOIINX
TEKCTOB ISl YTCHHUS,

Bagaqd st




peIeHHs, TPOOIEMHBIX
CUTyallui JJIst
00Cy)KIeHHS B KIlacce

Paznen 6. [loBropenue (3 4)

1 [oBTOpeHue 3 MPUMEHEHUE HA YPOKE
MHTEPAKTUBHBIX (OPM
a00ThI yyanmxcst
Uroro 20 12
4
11 kmacc
Ne Tewma (paznen) Komnuectro B Tom uncne JlesTenbHOCT yuuTens
4acoB Ha OTBOJVMBIX Ha ¢ Y4E€TOM IPOrpaMMBbI
U3ydCHUC OCBOEHUE BOCTIMTaHUS (MOMIYIIS
NIPaKTHUYECKOU «IIx0IBHBIN YPOK»)
YaCTH MPOTrPaMMBbI
Kontpone | IIpose
HBIC POYHBI
paboThI e
pabot
Bl
Anre6pa ¥ Hadana MaTeMaTH4eCKOro aHaInu3a
Pasznen 1 ITosropenue (5 u)
1 | INoBTopenue 5 1 MIpUMEHEHNE Ha YPOKE

WHTEPAaKTUBHBIX (hopM
paboTHI ydammxcs

Pasgen 2 Muorounensi (10 9)

1 | MHOrowIeHBI OT OJTHOM NIEPEMEHHON

3

MoOy>K/IeHNE IITKOJTHHUKOB
coOFOIaTh Ha YPOKe
0OIIeTTPUHATHIE HOPMBI
[MOBEICHUS, TPaBUIIa
0OIIeH ST CO CTapPIIUMHU
(yuurensiMm) u
CBEPCTHUKAMU
(IIKOTTBHUKAMH),
MPUHIIATIEI yIeOHOU
ITUCITUILTUHBI U
caMOOpraHu3aIuu

2 | MHOrO4JIEHBI OT HECKOJIBKUX
TIEPEMEHHBIX

MO0y ICHNE IIKOJIbHUKOB
COOJIONaTh Ha ypOKe
OOIIETIPUHATHIE HOPMBI
MOBEICHUSI, TPaBUIIa
0O0IIEHUS CO CTapIINMHU
(yaurensimMm) u
CBEpCTHHKAMHU
(IIKOTbHUKAMH ),
MPUHLMITEL y4yeOHON
ITUCTIMTUTHHBI 1
caMOOpraHu3aIu

3 | YpaBHeHUs BBICUIMX CTETICHEH

MPUMEHEHHUE HA YPOKE
WHTEPAaKTUBHBIX (hopM
abOoTHI yHamumxcs

Paznen 3. Crenenu u kopHu. CTerieHHbIC

byukiun (24 9)




[TonsiTHe KOPHA N-ii CTENEHU U3
NEUCTBUTEILHOTO YHCIIA

MO0y ICHUE TIKOJIHHUKOB
CcoOJTIOMaTh Ha YPOKE
OOIIETIPHHATHIC HOPMBI
MOBEICHUS, IPaBUIIa
0OIIIEHHS CO CTapUTUMHU
(yaurensiMm) u
CBEpPCTHUKAMU
(LIKOJIEHUKAMN),
MPUHIINTIEI y9eOHON
ITUCTIUTUTHHBI 1
caMOOpraHu3alu

Dynkuus ™x , eé cBolicTBa u rpaduk

MpUMEHEHUE HA YPOKE
WHTEPAaKTUBHBIX (hOpM
[paboTHI yHamuxcs

CBoiicTBa KOpHS N-0i1 cTeneHn

MO0y KICHNE IIKOJTBHUKOB
coOIIOaTh Ha ypoKe
0OLIETIPUHATHIC HOPMBI
MOBEJICHNUS, IPABHJIIA
0OIIEHMSI CO CTApPIIUMHU
(yaurensimMu) u
CBEpPCTHHKAMHU
(IIIKOJTBHUKAMH ),
MPUHIMITEL y4yeOHON
ITUCIUIUTAHBI 1
caMOOpraHU3aluH

[IpeoOpa3oBanue nppanuOHaIbHBIX
BBIPAKEHUI

MOOYX/ICHHE IKOJIEHUKOB
coOIOIaTh HAa YPOKE
OOLIETIPUHATHIC HOPMBI
MOBE/ICHUSI, TPaBUIIA
OOIIEHUS CO CTapIINMHU
(yuurensamu) u
CBEPCTHHKAMHU
(IWKOTPHUKAMH),
MPUHIIMITEL y4eOHOU
JUCIUTUTAHBI U
caMOOpraHu3aIun

[TousiTEe cTEnEHH C JIFOOBIM
paluroHaIbHBIM
oKas3aTrejieM

MPUMEHEHHUE Ha yPOKE
WHTEPAKTUBHBIX (hOpM
pabOThI yyaruxcst

CrenenHas (pyHKLUS, €€ CBOWCTBA U
rpaduk

MOOY>KACHUE IIKOJILHUKOB
coOIIoaTh Ha ypoKe
0OHIETTPUHSATEIE HOPMBI
MOBEACHUS, IPaBUIIa
0OIIEHHSI CO CTAPIIUMHU
(yaurensimMm) u
CBEPCTHUKAMHU
(IIKOTbHUKAMH ),
MPUHILINIIEI y9eOHON
IMTUCIUTUINHBI 1
caMOOpraHu3alyu

W3Bneuenue kopueit u3
KOMITIIEKCHBIX
YHCeN

MpUMEHEHUE Ha YPOKe
WHTEPAKTUBHBIX (hopM
pabOThI yyaruxcst

Paznen 4. [loka3zarensHas u norapudmudeckas pynkuus. [leppoobpasnas u

noOy>xeHne




unrerpai (40 q)

ITKOJTBHUKOB COOJTIO/IATh
Ha YPOKe OOIICIIPUHSTHIC
HOPMBI ITOBEJICHHS,
npaBmiia

OOIIEHNS CO CTApPITUMHU
(yuurensimu) u
CBEPCTHUKAMU
(IIKOTPHUKAMH ),
MIPUHIIATIEL YIeOHOH
JUCIUTUTAHBI U
caMOoOpraHu3aIuu

1 | IlokasarenpHast GyHKIUS, €€
CBOICTBA U

rpadux

MOOY>KICHUE LIKOJIbHUKOB
coOronaTh Ha ypoKe
0OMIeTTPUHSTEIE HOPMBI
MOBEACHUS, TPaBUIIa
OOIIIEHHS CO CTapITUMHU
(yaurensimMu) u
CBEpCTHUKAMHU
(IIIKOJTBHUKAMH ),
MPUHIIATIEI yIeOHON
ITUCTIUTUTHHBI 1
caMOOpraHu3alyy

2 | Iloka3arenbHble ypaBHEHUS

NpUMEHEHHE Ha YPOKe
WHTEPAaKTUBHBIX (hopM
a00ThI yyanuxcst

3 | Iloka3aTensHBIC HEPABEHCTBA

MPUMEHCHHE Ha YPOKE
MHTEPAKTHBHBIX (OPM
[pabOTHI yyaIuxcs

4 | [lonsarue morapudma

MpPUMEHEHUE Ha YPOKe
WHTEPAKTUBHBIX (hOpM
a00ThI yyanuxcst

5 | Jlorapudmudeckas GyHKIH, €€
CBOICTBa U

rpaduk

o0y ICHUE IKOJIbHUKOB
coOIIoNIaTh Ha ypoKe
OOMICTTPUHATHIC HOPMBI
MOBE/ICHUSI, TPaBUIIA
OOIIEHMSI CO CTAPIIUMHU
(yuurensamu) u
CBEPCTHUKAMU
(IIIKOJTBHUKAMH),
MPUHIIMITEL y4eOHOU
JTUCIUTUTAHEL |
caMOoOpraHu3aIiu

6 | CaoiicTBa norapupmoB

MpHUBJIeYEHNE BHUMAHUS
IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIEKTy
M3y4aeMBbIX Ha ypOKax
SIBJICHUI,

opranuzanys ux padoTHI ¢
[10JIy4aeMOM Ha YPOKE
coluanbHO 3HAYUMOMU
nHpOpMaLen —
WHUIIMUPOBAHUE

ee 00CYKIeHHS,
BBICKA3bIBAHUS
[YHaLIIMKCS CBOETO
MHEHHUSI 110 €€ TTOBOY,

BEIpaOOTKH CBOETO K Hel




OTHOILICHM A

Jlorapudmuyeckne ypaBHEeHHS 4

MPUBJICYCHUEC BHUMAHUS
[ITKOTBHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMBbIX Ha ypOKaxX
STBIICHMH,

opraHu3anys uxX paboTh ¢
[OJy4aeMoOU Ha YpOKe
COLMAJIBHO 3HAUUMOMU
nHpopMariei —
WHUIINAPOBaHNE

ce 00Cy)KICHMS,
BEICKa3bIBAHUS
[YHIaIIMICSI CBOETO
MHEHUS 110 €€ ITOBO.Y,
BBIPa0OTKU CBOETO K HEel
OTHOIICHUS

Jlorapudmuueckue HepaBeHCTBa 4

NpUMEHEHHE Ha YPOKe
WHTEPAaKTUBHBIX (hopM
abO0TBI yJaImuxcs

JuddepenuupoBanue 4 1
MOKa3aTENbHOU U
norapupmMudeckoit GyHKIHA

MpUBIICYCHNUE BHUMAHUS
MIKOJILHUKOB K
IIEHHOCTHOMY aCIIeKTy
M3ydaeMBbIX Ha yPOKaxX
STBIICHHH,

opraHu3aiys ux paboThl C
[OJIy4aeMOl Ha YPOKE
COITMATEHO 3HAYNMOM
nHpOpMAaIen —
WHUITMHPOBAHUC

ee 00CyXIeH!s,
BBEICKA3BIBAHUS
YIAIUMKCS CBOECTO
MHEHWUS 110 €€ TTOBO.Y,
BEIPa0OTKH CBOETO K Hell
OTHOIIIEHUS

10

[lepBooOpazHas 1 HeonpeAeIEHHBIN 3
WHTETpal

MpUMEHEHHE HA YPOKE
MHTEPAKTHBHBIX (OPM
[PabOTHI yUYaIuxcs

11

OnpenenéHHbId HHTETpal 6 1

MpUBJIEYCHNE BHUMAHUS
LIKOJIbHUKOB K
LIEHHOCTHOMY aCIEKTY
M3y4aeMbIX Ha YPOKaX
SIBJICHUH,

opranuzanys ux padoTHI ¢
[10JIy4aeMOM Ha YPOKE
coLManbHO 3HAYUMOM
nHpOpMaLen —
WHULUUPOBAHNE

ee 00CYKIeHHS,
BBICKA3bIBAHUS
YHaIIHMHUCS CBOETO
MHEHUS 110 €€ TIOBOJTY,
BBIPAOOTKH CBOETO K HEl
OTHOLIEHHUS

Paznen 5. DeMeHTHI TEOpUH BEPOSTHOCTEH U MAaTEMaTHIECKOM
cratuctuki (9 u)




BCpOHTHOCTB " reoMeTpus 2

MPUMEHEHUE Ha YPOKE
MHTEPAKTUBHBIX (OPM
[paboTHI ydamuxcs

He3aBucrMbie HOBTOpEHUS 3
HUCTIBITAHUM C
JIBYMSI UCXOJITaMH

MPUBJICYCHUE BHUMAHUS
IITKOJIBHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMBbIX Ha ypOKaxX
SIBJIICHMI,

opraHu3anys uxX paboTh ¢
[10JIy4aeMOM Ha YPOKE
COLMAJIBHO 3HAUUMOMU
nHpopMariei —
WHUIINAPOBaHNE

ce 00Cy)KICHMS,
BBICKa3bIBAHUS
[YHIaIIMICSI CBOETO
MHEHHUS 110 €€ TTOBO.Y,
BBEIPAOOTKH CBOETO K HEl
OTHOIICHUS

CrarucTruecKre MeTo Ikl 00pabOTKH 2
nHpOpMALTIT

MpUBIICYCHNUE BHUMAHUS
MIKOJILHUKOB K
IIEHHOCTHOMY aCIIeKTy
M3ydaeMBbIX Ha ypOKax
STBIICHMH,

opraHu3aius ux paboThl C
[OJIy4aeMOl Ha YPOKE
CoIMaIbHO 3HAYNMOM
WHpOpMaIen —
WHUITMHPOBAHUC

ee 00CyXIeH!S,
BBEICKA3BIBAHUS
YIaIUMKCSI CBOETO
MHEHWUS 110 €€ TTOBO.Y,
BEIPa0OTKH CBOETO K Hell
OTHOIIIEHUS

layccoBa kpuBasi. 3aKOH OOJIBIIUX 2
qrce

MpUMEHEHHE HA YPOKE
MHTEPAKTHBHBIX (OPM
[PabOTHI yUYaIuxcs

Paznen 6. YpaBHenus u HepaBeHcTBa. CHCTEMBI ypaBHEHWI U HEPABEHCTB
(33 )

PaBHOCUIIBHOCTE YpaBHEHUI 4

MpUBJIEYEHNE BHUMAHUS
LIKOJIbHUKOB K
[EHHOCTHOMY aCTIeKTy
M3y4aeMbIX Ha YPOKax
SIBJICHUI,

opranuzanys ux padoTHI ¢
[10JIy4aeMOM Ha YPOKE
COLIMAJIEHO 3HAYMMOI
nHpOpMaLen —
WHUIIMUPOBAHUE

ee 00CYKIeHHS,
BBICKA3bIBAHUS
YHaIIIMHUCS CBOETO
MHEHUS 110 €€ TIOBOJTY,
BEIPAOOTKH CBOETO K HEl
OTHOLICHHUS

OOmre MeToIbl pelieH s ypaBHEeHUH 3

MpUMEHEHNE Ha YPOKE




MHTEPAKTUBHBIX (JOPM
[pabOTHI yJaAIIUXCS

PaBHOCHIBHOCTD HEPABCHCTB

[PUBJICYCHNUE BHUMAHUS
IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIEKTy
M3y4aeMbIX Ha ypOKax
SIBIICHUI,

opranuzanus ux padoTHI ¢
[0JIy4aeMOM Ha YPOKE
COLIMAIIBHO 3HAYNMOM
nHpOpMaIen —
WHULUUPOBAHUE

ee 00CyKIeHMs,
BBICKA3bIBAHUS
YYaIIMMHUCS CBOETO
MHEHHS 110 €€ IIOBOY,
BEIPa0OTKH CBOETO K HEll
OTHOILICHU A

YpaBHEHUs U HEPABEHCTBA C
MOZIyJIEM

MPUBJICYCHUC BHUMAaHUA
[ITKOJTBHUKOB K
[IEHHOCTHOMY aCTIEKTy
M3y4yaeMbIX Ha ypoKax
STBIICHMH,

opra"m3aIys ux paboTel C
[oJy4yaeMou Ha YpOKe
CoLMaIbHO 3HAYUMOM
WH(pOpMaIen —
MHULOUHUPOBAHUC

ce 00CYKICHMS,
BEICKa3bIBAHUS
ydaliuMHucs CBOETO
MHEHUS TI0 €€ TIOBOJTY,
BEIPa0OTKH CBOETO K Hell
OTHOIIICHUS

WppaunonasibHble ypaBHEHUS U
HEpPaBEHCTBA

MpPUMEHEHUE HA YPOKE
WHTEPAaKTUBHBIX (hopM
a0OThI yyarmxcs

HOKaSaTeJ'IBCTBO HCPABCHCTB

MpUBIICYCHNE BHUMAHUS
[IKOJBLHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3ydaeMBbIX Ha yPOKaxX
SIBJTICHUH,

opranu3anys ux paboTel ¢
MmoJTy4yaeMor Ha ypOKe
COLIMAJIBHO 3HAUUMOM
WHpOpMAaIen —
WHUITMHPOBAHNE

ee 00CyXIeH!S,
BBEICKA3bIBAHMS
YIaITUMICS. CBOETO
MHEHUS 110 €€ ITOBO.Y,
BBIPAOOTKH CBOETO K HEl
OTHOIIICHUS

Cucrembl ypaBHEHUH

[IPUBJICYEHUE BHUMAHUS
LIKOJILHUKOB K
LIEHHOCTHOMY aCIEKTy

M3y4aeMbIX Ha YPOKax




SIBJICHUI,

opraHuzanys ux paboTe ¢
[0JIy4aeMOM Ha YPOKE
COLMAJIBHO 3HAUUMOMU
nHpopMarei —
WHUIINHPOBAaHNE

ce 00CyKICHMS,
BBICKa3bIBAHUS
[YHIaIIMICSI CBOETO
MHEHHUS 110 ee TTOBOY,
BBIPa0OTKU CBOETO K HEll
OTHOIIICHUS

3amaum ¢ mapameTpaMu

pUMEHEHHE Ha YPOKE
MHTEPAKTHBHBIX (POPM
a00ThI yyammxcst

Pazmen 7. O6o6miaronee mosropenue (15

)

)

IToBTOpEHUE

MpUMEHEHUE HA YPOKE
MHTEPAKTHBHBIX (OPM
abO0TBI yJaImmxcs

I'eomerpus

Pazznen 1. Humuaap. Konyc. [ap (20 u)

s ap

5

MpUBJICYCHUE BHUMAHUS
LIKOJIbHUKOB K
LIEHHOCTHOMY ACIEKTY
M3y4aeMbIX Ha YPOKax
SIBIICHUH,

opra"m3aInys ux paboTel C
[MoJy4yaeMou Ha YpOKe
coLanbHO 3HAYUMOMU
MH(pOpMaIen —
WHULNUPOBAHNE

ee 00CYKIeHUS,
BBICKA3bIBAHUS
YHaIIHMHCS CBOETO
MHEHUS TI0 €€ TIOBOJTY,
BEIPAOOTKH CBOETO K HEl
OTHOLIEHHUS

Konyc

MPUMEHEHNE Ha YPOKe
WHTEPAKTUBHBIX (hopM
a00THI yJarmxcs

Cdepa u map

NpUBJIEYCHUEC BHUMAHUS
HIKOJIbHUKOB K
LEHHOCTHOMY ACIEKTY
U3y4aeMBbIX Ha ypoKax
SIBJICHUH,
opraHuszanus ux paboTsl ¢
NOJTy4aeMOi Ha ypoKe
COLIMAJIBHO 3HAYMMOU
uHopMarmen —
WHHULUUPOBAHNE
ee 00CyX/IeHuS,
BBICKa3bIBaHUS
yUYaIUMHCS CBOETO
MHEHHS 110 €€ TIOBOY,
BBIPaOOTKH CBOETO K HEi
OTHOUICHUS




Paznen 2. O6bémbI Ten (18 )

O0BEM IPAMOYTOITLHOTO
napaJureNienumea

2

[IPUMEHEHUE Ha YPOKE
WHTEPAaKTUBHBIX (hOpM

[paboTHI yHamuxcs

OO6BEMBI TPSIMO IPU3MBI 1

HWIMHPA

[IPUBJICYCHNUE BHUMAHUS
LIIKOJIbHUKOB K
LEHHOCTHOMY aCTIEKTY
M3y4aeMbIX Ha ypOKax
STBIICHMH,

opranuzanus ux padoTHI ¢
[OJy4aeMoOU Ha YpOKe
coLaIbHO 3HAYUMOM
nHpOpMaIen —
WHULUUPOBAHNE

ee 00CyKIeHMS,
BBICKA3bIBAHUS
ydaliuMHucCs CBOECTO
MHEHUS TI0 €€ TIOBOJTY,
BEIPa0OTKH CBOETO K HEll
OTHOILICHU A

OO0BEMBI HAKJIOHHOW TIPU3MBEI,
MMPaMUJBI U

KOHycCa

MpUMEHEHUE HA YPOKE
MHTEPAKTHBHBIX (OPM
[pPabOTHI ydaruxcs

O61BEM 1mapa 1 rIomaab chepol

MPUBJICYCHUE BHUMAHUS
MIKOJILHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3ydaeMBbIX Ha yPOKaxX
SIBJTICHUH,

opraHu3anys ux paboTe ¢
MmoJTy4yaeMon Ha ypoKe
COITMAIBLHO 3HAYUMOM
WHpOpMAaIen —
WHUIINAPOBAHNES

ee 00CyXIeH!s,
BBEICKA3BIBAHUS
YIaI[IMICSI CBOETO
MHEHWUS 110 €€ ITOBO.Y,
BEIPAOOTKH CBOETO K HEl
OTHOIIIEHUS

Paznen 3. MeTo KOOpJHAT B IPOCTPAHCT

JBmxenus

(18 u)

KOOp,I[I/IHaTLI TOYKH U KOOPAWHATLL

BCKTOpa

9

MPUBIICYCHUE BHUMAHUS
[IKOJLHUKOB K
[IEHHOCTHOMY aCIEKTy
M3y4aeMBbIX Ha ypOKaxX
SIBJICHUH,

opraHuzanys ux paboTh ¢
MoJTy4yaeMor Ha ypOKe
COITMATBLHO 3HAYUMOM
WHpOpMAaIen —
WHUITMHPOBAHNC

ee 00CyKIeHMS,
BBICKA3bIBAHMS

yqalquMHucs CBOETO




MHEHHS 110 €€ TIOBOY,
BBIPAOOTKH CBOETO K HEH
OTHOLIEHHUS

CkaJsipHOE TPOU3BE/ICHUE BEKTOPOB 4 MpUMEHEHUE Ha YPOKE
WHTEPAaKTUBHBIX (hOpM
[paboTHI ydammxcs
JBrxeHus 5 1 [PUBJICYCHNUE BHUMAHUS
IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIEKTy
M3y4aeMbIX Ha ypOKax
SIBIICHMH,

opranuzanus ux padoTHI ¢
[10JIy4aeMOM Ha YPOKE
coLuanbHO 3HAYUMOU
nHpOpMaIen —
WHULUUPOBAHUE

ee 00CyXIeHus,
BBICKA3bIBAHUS
YYaIIIMHUCS CBOETO
MHEHHS 110 €€ IOBOY,
BEIPAOOTKH CBOETO K HEl
OTHOILICHHUS

Pasnen 4. [oBropenue (12 4)

1 | [oBTopeHue 12 MpPUMEHEHUE Ha YPOKe

MHTEPAKTHBHBIX (OPM
a0O0TBI yJaImuxcs

Hroro 204 11 4

IIpunioxenne k padoyeii mporpaMmme 1no
«MATEMATHUKA»
(yriy0JieHHbIH YPOBeHb)

10-11 kJaacesl

KoHTponbHO-U3MepUTEIbHbIE MaTepUalIbl IO MaTeMaTHKe: anredpe U HayajaMm aHaju3a, FeOMEeTPUH
(yriyOneHHBbIH ypOBEHB)

10 xiacc

JEMOBEPCHA

1o TeMe «YucjI0BbIe M TPUTOHOMETPUYECKUE PYHKIMHU. TPUTrOHOMeTPpHYEeCKHE BHIPAKEHHUS U
ypaBHeHus. [lapaiielbHOCTh NPAMBIX M IUI0OCKOCTeH (MTOroBas 3a 1 mojsryroaue)»

1. Terpans crout 40 py6Oieii. Kakoe HanOosbIee YuCI0 TAKUX TETPAISH MOKHO OyIeT KyITUTh
Ha 750 py6ueii mocne noHwxkeHus eHsl Ha 10%?

2. Haiinute HanOodbIee 1enoe 3HaueHue GyHKIUH, rpaduk KOTOpOoil n300pakeH Ha pUCYHKE

i L
¥ N
, ?
\[ 1
Xo! ~NL | Tx
‘.

5 Haitgure 3HaueHne BbIpaXEHUs:
, €CITH

3. Bremuucnure:
4.Yupocrture:



6. B tpeyronsanke ABC yron C pasen 90°, yron A pasen 30°, AC= 2

'\/g . Hatigure BC.

- HaiiguTe cyMMy LEIbIX 4HCeIl, IPUHAICKAMX 00/1aCTH 3HAYCHHIT QYHKIUHA
g, Ha tpeyronsrnk ABC. ITnockocts, napamiensras npsiMoit AB, repecekaer cropory AC storo
TpeyrojibHuKa B Touke M, a cropony BC - B Touke N. Halinure niuny orpeska MN, ecoiu AB=135,
AM:AC=2:3.
9 Haiinure 3HaueHue BbIpaXKEHHA , €CIH

Vd
10, Haiigure 3Hayenue T_o 'TIe Ty - qauMeHbIIHiA TIONOKUTENBHbII nepuo1 GyHKIUHU



11, Otpesok AB He nepecekaer mwiockocth?, Touka C — cepenuna orpeska AB. Uepes Touku A,
B, C npoBeeHH! mapaiiebHble npaMble, nepecekatomme®s toukax  4:8,C Haitru BB, ecrm A4,
=17cm, CC=24cm.

OyHKIUA or[pe;[e €Ha Ha BCEH YMCIIOBOM MPSAMOM U SBISETCS IEPUOINIECKON C IIEPUOJIOM D.
a IPOMEXYTKe L~ 4:1) ona 3amaercs dbopmyioii . Haligure 3HaueHUE BRIPAKEHUS

13. VkaxnuTe KOIU4eCTBO LEJIbIX YUCECII, MPUHAJIC)KAITUX obnactu OIIPEACIICHUA (l)YHKHI/II/I

14, @) Pemmre ypashenne
0) YkaxxuTe KOpHU, IPUHAUIEKALIUE OTPE3KY

15. Uepes Touky K, nexaniyro Mexay napauiebHbIMUA INIOCKOCTMHU & ¢ £ | IPOBEICHBI MPSIMBIE A U
b. ITepBas npsimast mepecekaeT MIOCKOCTH & ¢ f B TOYKaxX 411 8 COOTBETCTBEHHO, BTOpasi- B TOUKaX
Az 1 Bz, Beruucnure niuny otpeska KEz, ecm 414z 1818;=3:5, A;8;=16 cm.

IIpoBepsiemble ymenus: (B coorBercTBHH c0 cnenupuxanueii (KI3C)

- Buinoansimo BRIYMCIICHHS U TPEOOpa30BaHUs TPUTOHOMETPHUYECKUX BBIPAXKEHUH, TSUCTBHS C
(GYHKIUAME, C TEOMETPUUYECKUMU (PUTYpaMH, TOCTPOCHUE U UCCIIEIOBAHUE MAaTEMaTUYECKUX
MOJIEJICH.

- Ananuzupogams MHPOPMALIUIO, IPEACTABICHHYIO B Pa3IHMUHBIX (hopMax.
- Cpaenueams OTYYCHHBIC 3HAUCHUSI MATEMAaTUUECKUX BEJIMYUH C JJOTYCTUMBIMHU.

Kpurepun onenku

OtMmeTKa @2» 3» «y «5»

bansr 0-9 10-12 13-16 17-20

C=RU, O=I'BOY COLU Ne30
r.o. Cbi3paHb, CN=TiokoBa
JTio6oBb BaHOBHA,
E=school30_szr@samara.edu.ru

00ad9832c94a2f 8abf
2021.09.01 21:11:08+04'00'
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