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1. IlosicHuTeabLHAsl 3aMMHCKA

Pabouas nporpamma yueOHOTo Kypca anreOpbl 1 Hadana aHanu3a s 11 kimacca cocTaBiieHa Ha OCHOBE

CJICAYIOIIUX HOPMATUBHO-IIPABOBBIX JOKYMCHTOB:

1.

denepanbHoTo 3aK0HA Poccuiickoit @enepanuu ot 29.12.2012 Ne 273-D3 «O6 obpa3zoBaHuu B
Poccuiickoit denepanuny;

®denepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIbLHOTO CTaHAApTa CpEeAHEro oo1ero oopa3oBaHus,
YTBEP)KJICHHOTO MpHUKa3oM MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit denepanuu oT
17.05.2012 Ne 413;

Konuenmun npenonaBanusi matematuku B Poccuiickoit denepanuu;
CaHuTapHO-3MHUIEMUOIOTUYECKUX TPeOOBaHM K YCIOBUAM U opranu3aiuu ooydenus B OY Ne
2.4.2821-10 ¢ u3MEeHEHUSIMHU;

VYcraBa 'BOY cpenneit mkoibt Ne 490 Kpacnorapaeiickoro paitona Cankt-IlerepOypra;
O6pazoBatenbHoM nporpamMmbl ' BOY cpenneii mkomsr Ne 490 KpacnorBapaerickoro paiiona CaHKT-
[TerepOypra na 2021-2022 y4yeOnsIii rox;

Yyebnoro mnana ['bOY cpenneit mkomst Ne 490 KpacnorBapaeiickoro paiiona Cankr-IlerepOypra Ha
2021-2022 yuebublii Tox;

Kanenmapuoro yue6Horo rpaduka 'BOY cpenneit mxomnsr Ne 490 KpacHorBapaeiickoro paiiona
Cankr-IlerepOypra na 2021-2022 yuebHbIl TO1;

[IpumepHOi1 aBTOpCKOI TPOrpaMMbl OCHOBHOI'O 0011ero o0pa3oBanus. Martemaruka: anredpa u
Hayajla MaTeMaTUYeCKOro aHajau3a, reomerpus. AinreOpa 1 Hayajla MaTEMaTUYECKOT0 aHan3a
(6a30BBIif 1 YTITyOJIEHHBINH YPOBHU) IS YHaIIUXCsl 0011e00pa3oBaTebHBIX yupexaennit 10 — 11
knaccoB (aBTopbel: AnumoB II.A., Koxsrun, FO.M., Tkaues M.B. u 1p.) «31atenscTBo
«[Ipocemienuey. ['eomeTpust (6a30BbIN U YIITyOJIECHHBIA YPOBHH) IS YUALTUXCS
ob1eoOpa3oBatenbHbIX yupexxaeHuid 10 — 11 kiaccoB (aBropsl: Atanacss JI.C., Byty3os B.®.,
Kanomues C.b. u gp AO «M3narensctBo «lIpocBemenne»

10. YMK. Maremaruka: anreOpa v Hadajla MAaTeMaTHIECKOTO aHAIN3a, TeoMeTpus. Anredpa 1 Hadaia

aTeMaTU4YecKoro aHanu3a (0a30BbId U yriyOJIeHHbIH YPOBHM) AJIs ydaluxcs o01ieo0pa3oBaTeabHbIX
yupexaenuit 10 — 11 kmaccos (aBTopsr: Anumos I1.A., Komsirun, FO.M., Tkaues M.B. u p.)
«MznatensctBo «IIpocBemenuey. . 'eomerpus (6a30Bblii U yriayosneHHslit ypoBHu) 10 — 11 Atanacsu
JI.C., Bytry3os B.®., Kagomues C.b. u ap. AO «M3narensctBo «IIpocBemenne»
[Iporpamma paccunrana Ha 170 yacoB, 5 4acoB B HEAEIIO.
Cormacno potokoay Ne 5/1 3acemanusi METOTMUYECKOTO OOBETUHEHHS YIUTEICH MaTeMaTHKU U
nadopmartuku ot 14.05.2021 r., B cnyuae nepexojia Ha TUCTAHIIMOHHOE OOYUYCHHE JIJIsl peasn3aIiuu
o0Opa3oBaTeNbHbIE PECYPCHl U CPEACTBA JUCTAHIIMOHHOTO 00Y4YEeHMsI, yKa3aHHbIE B ITYHKTE 6 paboueii
IPOTrpaMMBl.

OO0uiasi XxapakTepuCTHKA y4e0HOI0 mpeaMeTa
IIpu n3yueHnnu Kypca MaTeMaTHKH Ha 6a30BOM YPOBHE IPOJOJIKAIOTCA U NOIY4at0T Pa3BUTHE

cojiep KaTeNbHbIe TUHUU «ApudmeTrkay, «Anredpa», «['eomeTpus», «IEeMEHTbl KOMOUHATOPHKH,

TCOpUHn BCpOﬂTHOCTCfI, CTaTUCTHUKU U JIOTUKN)), BBOAUTCA JINHUA «Hauana MmaTemMaTH4ecKoro aHajanu3a.

OcHOBOIi 1enienoaaranus BseTcs OOHOBICHHE TPEOOBAaHMUH K YPOBHIO MOATOTOBKH IIKOJIBHUKOB B

CUCTEMEC C€CCTCCTBCHHO-MAaTCMAaTUYCCKOTI'O 06pa3OBaHI/IH, OTpaXXaromiee B&)KHGﬁH.IyIO 0COOEHHOCTh



HGH&FOFH‘IGCKOﬁ KOHICIIIWU I'oCyAapCTBEHHOI'0 CTaHAapTa — nepexoa OT CYMMBI «ITPCIAMETHBIX

PE3YIBTATOB» K «K MCKIIPECAMCTHBIM PE3YyJIbTaTaM»»

ey u 3a1a4m U3yYeHUst
Moayab «Aaredpa u Havyajla MATEMATHYECKOT0 AaHAJTHU32)
esn uzyvenusi:

OBJIaIeHHe CHCTEMOI MaTeMaTHYEeCKUX 3HAHWUN ¥ YMEHUH, HeOOXOIMMBIX JJIsi IPUMCHCHUS B
MIPAKTUIECKON ACSITETLHOCTH, U3YUYEHUSI CMEKHBIX JUCIHUILTNH, POIOJDKEHUS 00pa30BaHNUS;
HHTEUIEKTYaJIbHOE pa3BUTHE, POPMUPOBAHNE KAYECTB JUIHOCTH, HEOOXOIUMBIX YEJIOBEKY IS
MTOJIHOLICHHOM JKM3HH B COBPEMEHHOM OOIIIECTBE: ICHOCTh U TOYHOCTD MBICIIH, KPUTHYHOCTh
MBIIJICHHS], UHTYHIIHS, TOTHYECKOE MBIIUICHUE, SJIEMEHTHI JITOPUTMUYECKON KYJIBTYPHI,
MIPOCTPAHCTBEHHBIX MPEJICTABICHUM, CIOCOOHOCTD K IIPEOI0JICHHIO TPYTHOCTEH;
(opMupoBaHue peICTaBICHUA 00 UIEIX U METOJaX MaTEMATHKH KaK YHUBEPCAIHHOTO SI3bIKA
HayKH M TEXHUKH, CPEACTBA MOJICITUPOBAHUS SBJICHUH H ITPOIIECCOB;

BOCIIUTAHME KYJIbTYPbI IUYHOCTH, OTHOIICHHUS K MATEMATHKE KaK K YacTH 00IIe4eI0BEYCCKON
KYJIBTYpPBI, TOHUMaHUE 3HAYMMOCTH MaTEMAaTUKH I HAyYHO-TEXHUYIECKOTO ITPOrpecca;
NpHoOOpeTeHne KOHKPETHBIX 3HAHHUH O MMPOCTPAHCTBE U MPAKTHYECKU 3HAYUMBIX YMEHUH, op-
MUPOBAHHE S3bIKA OMUCAHUS O0BEKTOB OKPYXKAFOIIET0 MHUPA, Il Pa3BUTHUS TIPOCTPAHCTBEHHOTO
BOOOpaKEHUS U MHTYUITUH, MATEMAaTHICCKON KYJIBTYPHI, UTSl 3CTETHYECKOTO BOCTTUTAHHUS
00y4aroIuxcs.

3agauu u3yyeHus:

CHUCTeMATH3aIUsl CBEJICHUN O YHCIIaxX; U3yYeHHE HOBBIX BUOB YHCIIOBBIX BBIPAXKEHUN U HOPMYIT;
COBEPILIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIBHON KYJIbTYpPBI, PACIIUPEHUE U
COBEpPIICHCTBOBAHUE AJITeOpanvecKoro anmapara, ChOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, H €r0
MIPUMEHEHHUE K PELIEHUIO MATEMATUYECKUX U HEMATEMAaTUYECKUX 3aaY;

pacumiMpeHue M CUCTEMATU3aIMA OOITUX CBEJACHHUHN 0 (QYHKIIHMIX, TOMOJIHEHNE KJIacCca U3y4aeMbIX
GyHKIMHA, WIUTIOCTpAIUs IUPOTH MPUMEHEHUS G YHKIUM [T OTIMCAHKS ¥ U3YUEHUS peaTbHbIX
3aBHCUMOCTEM;

pa3BUTHE NIPEJICTABICHUN O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYKAIOIIEM
MHpE, COBEPIIIEHCTBOBAHNE MHTEIUIEKTYAIbHBIX U PEUEBBIX YMEHHI MyTeM 0OOTaIleHUs
MAaTeMaTUYECKOTO SA3bIKA, PA3BUTHS JIOTUYECKOTO MBILUICHUS.

Moayasb «I'eomeTpus»
Hean uzyyenus:

(opmMupoBaHue npenCcTaBICHUN 0 TEOMETPUU KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPE/ICTBE
MOJIETTUPOBAHUS SIBJICHUH U IPOLECCOB, 00 UAESIX U METOAaX MaTEMaTHUKH;

Pa3BUTHE JIOTHYECKOTO MBIIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAaXEHHUS, alTOPUTMUUECKOM
KYJIBTYpbl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAUMOM Jisi 00y4eHHs B BBICIIEH IIKOJIE MO
COOTBETCTBYIOIIEH CHEHaIbHOCTH, B OyAylIei npoecCuoHaNbHON AESITEIbHOCTH;

OBJIa/IeHMe MaTEMAaTUYECKUMHU 3HAHUSIMU U YMEHUSMH, HEOOXOJMMBIMH B IOBCEHEBHOM JKU3HU,
JUIS U3YYEeHHSI IIKOJIbHBIX €CTECTBEHHOHAYUHBIX AUCHMUILINH Ha 6230BOM YpOBHE, JIJIS TOJTYUYEHUS
o0pa3zoBaHMs B 00JacTAX, HE TPEOYIOIUX YIIIyOJIeHHON MaTeMaTH4eCcKOi MOArOTOBKHY;
BOCIIUTaHHeE CPEJCTBAMHU MaTEMAaTUKU KYJIbTYpPbI JIMYHOCTH, OTHOILIEHUS K MaTeMaTHKE KakK K
4yacTH 00IIeUeI0BeuecKOl KyJIbTyphl Uepe3 3HaAKOMCTBO € UCTOPHEN pa3BUTHS MaTEMaTHKH,
HBOJIIOIIMEH MaTeMaTHYECKUX WJIeH; MOHMMaHMsI 3HAYMMOCTH MaTeMaTHKH [ 00IIECTBEHHOTO
mporpecca.

3agauu u3ydyeHHs:

U3y4eHue CBOICTB MPOCTPAHCTBEHHBIX TeJ, POPMHUpPOBAHNE YMEHUS MPUMEHSAThH OJIy4YE€HHBIE
3HaHUSA JJI PEUICHUS] TPAKTUYECKUX 33/1a4;

COBePLIEHCTBOBAHME HHTEIUICKTYAIBHBIX U PEUEBBIX YMEHUH MyTEM 00OTaIeHus
MaTEMaTHUYECKOTO SI3bIKA;

pa3BUTHE JJOTHYECKOTO MBIIUICHHUS.



2. Copep:xxanue TeM y4eOHOH AU CHUIIIMHBI
MonayJab «AJredOpa u Ha4YaJIa MAaTEMATHYECKOT0 AHAJTIU32»

IloBropenue. PemeHne 3amad ¢ MCHOJIB30BAHUEM CBOMCTB 4YHCEI M CHCTEM CYHUCIICHMS,
JEJIMMOCTH, JOJEW M 4YacTeil, IPOLEHTOB, MOMLyJIel uncen. PemieHne 3agad ¢ MCIOJIB30BAHUEM CBOMCTB
CTeTeHeH U KOpHEH, MHOTOWICHOB, TPe00pa30BaHI MHOTOUYICHOB U APOOHO-PALIMOHATIBHBIX BBIPAKEHUIH.

Pemenue 3a1a4 ¢ UCNOJIb30BaHUEM I'PaZyCHOM Mephl yria. MoyJb 4ucila ¥ €r0 CBOMCTBA.

Pemenune 3amau Ha JBHUKEHHE U COBMECTHYIO pabOTy C IOMOUIbIO JIMHEHHBIX U KBaJpaTHBIX
YPaBHEHU U uX cucreMm. Pemenue 3agad ¢ IOMOIIBIO YHUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJIHOM NepeMEHHOM, C IPUMEHEHUEM N300paXKEHUSI YUCIOBBIX TPOMEKYTKOB.

Pemienue 3a1a4 ¢ HCHOIb30BAHUEM YUCIIOBBIX (PYHKIUHI U uX rpadukoB. Vcnonp30BaHue CBOMCTB

1 rpaduKOB JIMHENHBIX U KBaJAPATHYHBIX (DYHKIMI, 0OpaTHON HPOMOPIUOHAILHOCTH U pyHKIMH Y = VX .

I'padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
Tpuronomerpuyeckasi OKpyKHOCTb, paguaHHast Mepa yria. CuHyc, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
MpOU3BOJIBHOrO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U CIEJICTBUS U3 HEro. 3HAYCHHUS

T T M T
TpuroHomerpuueckux GyHkmii s yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, g, Z,g, E pan).
DopMysIBl  CIOXKCHHSI TPUTOHOMETPUYECKHX (YHKIUH, (Gopmyssl TpuBeneHUs, (OPMYIbI TBOHHOTO

apryMeHTa.
Hynu ¢yHkmm, npoMexyTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. HanOosplliee 1 HauMeHblee
3HadyeHue QyHkuuu. [lepuoanyeckue pynkunu. YeTHOCTh M HeUeTHOCTh GyHKIUH. ClloKHBIE GYHKINU.

Tpuronomerpudeckne GYHKIMH Y =COSX,Yy =SinX,y=tgx. ®DyHkuusy=ctgx. CpoiictBa u
rpadMKu TPUTOHOMETPUYECKUX (PYHKITHIA.

ApKKOCHUHYC,  apKCHUHYyC, apKTaHreHC uuciaa.  ApkkoTaHreHc  uyucna.  IIpocreifmue
TPUTOHOMETPUYECKHE YPAaBHEHUs. PellleHne TPUroHOMETPUYECKUX YPABHEHUH.

OOpaTtHble TpUroHOMEeTpHueckne (YHKIMHU, MX CBOiicTBa M rpaduku. Pemenue mnpoctedmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

CreneHb ¢ ACHCTBUTEIBHBIM IIOKa3aTeleM, CBOMCTBAa cTemeHHW. lIpocTeiinme mnoka3aTenbHbIC
ypaBHEHUs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U €€ CBOMCTBA U rpaduk.

Jlorapudm uucna, cpoiictBa norapupma. Jlecstuunelii nmorapudm. Ymcno e. HarypanbHbiii
norapupm. IlpeoOpasoBanue sorapupmuueckux BblpakeHuil. Jlorapudmuyeckne ypaBHEHUS H
HepaBeHcTBa. Jlorapudmuueckas GyHKIUS U €€ CBOICTBa U Irpaduk.

CrenenHast GyHKIMS U ee CBOHCTBA U Tpaduk. MppanuoHanbHble ypaBHEHHUS.

MeTto MHTEepBajIOB ISl pEIICHNs HEPABEHCTB.

[TpeoOpa3oBanus rpaguKoB (QYHKIUI: CIBUT BJIOJIb KOOPAMHATHBIX OCEH, PACTSHKEHUE M CXKaTHE,
OTpaX€HHE OTHOCHUTEIbHO KOOPAMHATHBIX oOcei. ['paduyeckre MeToNIbl pElIeHUs ypaBHEHUN W
HEpaBEHCTB. PelieHne ypaBHEHUI U HEPABEHCTB, COJIEPKAIINX IEPEMEHHYIO T10]] 3HAKOM MOJTYJIS.

CucreMbl MOKa3aTeIbHBIX, JIOTApUPMHUUECKUX M HPPALMOHANBHBIX ypaBHEeHUH. Cuctemsl
MOKa3aTeIbHbIX, JJIOTapU(PMUIECKUX HEPABEHCTB.

B3aumuo oOparnbie pynkiuu. ['paduku B3auMHO 0OpaTHBIX (PYHKIIHH.

YpaBHEHUsI, CHCTEMBI YPABHEHUH C IIapaMETPOM.

[IpowsBognass ¢yakuum B Touke. KacarempHas k rpaduky OGysknuu. ['eomerpuueckuii u
¢usnvyeckuid  cMpicn  mpou3BoaHoW.  [IpomsBopHble  snemeHTapHbIX  (yHknumit.  IIpaBuna
muddepeHnmpoBaHus.

Bropas npousBogHast, ee reoMeTpUUECKUN U (PU3MUECKUI CMBICI.

[Tonatne o HempepblBHBIX (yHKIMAX. TouykM 3KcTpemMyMmMa (MakcUMymMa M MHHHMYMA).
HccnenoBanue syieMeHTapHBIX (DYHKIMIA HA TOYKH SKCTpEeMyMa, HauOoJbllee 1 HauMEHbIlee 3HaueHUe ¢
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MOMOIIBI0 Tpou3BoAHOHN. [locTpoenue rpadukoB (QYHKIMH C MOMOIIBIO NMPOU3BOAHBIX. I[IpumMeHeHnue
MIPOM3BOIHOM MIPH PEIICHUH 3a]1au.

[TepBooOpasnas. [lepBooOpasHbie dneMeHTapHBIX QyHKIMA. [1101ane KpUBOIMHEHHOM Tparenuy.
®opmyna Herorona-JleliOnuma. OmnpeneneHHbI HHTErpai. BeluucieHue miomane Miockux Quryp u
00BEMOB TeJ BpAILlEHUS C TOMOIIBIO HHTETpaa.

Moayanb: I'eomerpus

[ToBropenue. Pemienue 3amad ¢ NpUMEHEHHEM CBOMCTB (UIyp Ha IUIOCKOCTH. 3ajadd Ha
JI0Ka3aTeJIbCTBO M IOCTPOEHUE KOHTpHpuMepoB. Vcmosb30BaHME B 3aJadyax MHPOCTEUIIUX JIOTMYECKHUX
npaBwil. PenieHue 3amad ¢ UCIOIb30BAaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOIIECHUN B MPSAMOYIOJIbHBIX
TPEyrojibHUKaX, (PakToOB, CBSI3aHHBIX C YETHIPEXYTroJIbHUKaMU. Pemienne 3a1au ¢ uCnojap30BaHueM (hakToB,
CBS3aHHBIX C OKPYXHOCTAMM. PelneHue 3agad Ha M3MEpPEHUS Ha IUIOCKOCTH, BBIYHCICHHE [UIMH U
momaed. Pemenue 3a1a4 ¢ moMoIIbIO BEKTOPOB U KOOPIMHAT.

Harmsnnas crepeomerpus. @urypsl M ux uzodpaxeHus (kyO, nupamuna, npusma). OCHOBHbIE
MIOHSTHSI CTEPEOMETPUHN U UX cBoicTBa. CeueHus Kyda u TeTpaszpa.

Touka, npsiMasi ¥ IUIOCKOCTb B IIPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU U CIEICTBUSA U3 HHUX.
B3aumHoe pacrosnoxeHue MpsMbIX M IUIOCKOCTEM B mpocTpaHcTBe. [lapamienbHOCTh MHPSMBIX U
II0CKOCTel B pocTpaHcTBe. M300paXkeHre npocTelmuX NpoCTPaHCTBEHHBIX (UTYp HA IUNIOCKOCTH.

Paccrositaus Mmexny purypamu B mpoCcTpaHCTBE.

Vel B mpocTpancTse. [lepneHuKynsapHOCTb NPSAMBIX U ITIOCKOCTEN.

[Tpoekmust Gurypsl Ha IUIOCKOCTh. [IpU3HAKK TMEPHEHIUKYIIPHOCTH MPSIMBIX W IUIOCKOCTEH B
npocTpaHcTse. Teopema o Tpex NeprneHIuKyIsIpax.

Mpuororpannuku. [lapamnenenunen. CpoiicTBa NpsIMOYroJIbHOTO Mapajuienenunena. Teopema
ITudaropa B npoctpancrse. [Ipusma u nupamuia. [lpaBunbHas nupaMmuaa U npaBuibHas npusma. [psmas
nupamMuia. IEeMEHThI IPU3MbI U THPaMU/IbIL.

Tena BpameHus: HUIUHAP, KOHYC, chepa u map. OCHOBHBIE CBOWMCTBA MPSIMOTO KpPYroBOI'O
LHWIMH]IpA, IPSIMOTO KpyroBoro konyca. M3o00pakeHue Ten BpalleHus Ha MJI0CKOCTH.

[IpencraBienne 00 yCEYEHHOM KOHYyCe, CEYEHHUs KOHyca (MapajuielbHOe OCHOBAHUIO U
MPOXOJSIIEe Yepe3 BEpIINHY), CEUEHUs UUIUHApA (MapauiebHO M TEPIEHAUKYISIPHO OCH), CEYEHUS
mapa. PazBepTka InHIpa U KOHYcCA.

[Tpocreiiine KOMOMHAIMM MHOTOIPAaHHUKOB U TeNl BpallleHus Mexay coOoil. Brruucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (UTYp (pedpa, AMaroHaNH, YIibl).

[Inomane MOBEPXHOCTH MNPABWIBHOM INUpaMUAbl M NpAMOW INpu3Mbl. [lnomans MmoBepxHOCTH
IIPSIMOTO KPYTrOBOT'O LIMJIMHAPA, PSAMOT0 KPYrOBOrO KOHYyca U Iapa.

[Tonsitue 06 o6beme. OOBEM MTUPAMUIBI U KOHYCA, TPU3MBI U IuHpa. O0beM mapa.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHUS MEX]Y IJIOUIaIIMU MOBEPXHOCTEH M 0ObeMaMu
MO/I00HBIX Tel.

JIBuKEeHMsT B IPOCTPAHCTBE: IApAJIICNIbHBIN IEPEHOC, LIEHTpPAlIbHAs CHUMMETPHUS, CUMMETpPHUS
OTHOCHTEJIBHO TUIOCKOCTH, TOBOPOT. CBOMCTBA NBMKEHUN. [I[puMeHeHne NBUKEHNUI MTPU PEILICHUH 3a/1a4.

BexTopsl 1 koopAauHATHI B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO, YroJl
Mexnay Bekropamu. KosummHeapHble M KoMIllaHapHble BeKTOpbl. CKaJsipHOE MpPOU3BEIECHUE BEKTOPOB.
Teopema 0 pas3nokeHHMM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. CKalspHOE INpPOU3BEACHHE
BEKTOPOB B KoopuHaTax. [IpyMeHeHre BEKTOPOB MU pelIeHUH 3a/1a4 Ha HaX0KJEeHHE pacCTOSHUMN, IJIUH,
Iomazae u 00beMoB.

VYpaBHeHHE IUJIOCKOCTH B TPOCTpPaHCTBE. YpaBHEHHE cdepbl B mpocTpaHcTtBe. Popmyna aid
BBIUHCIIEHUS PACCTOSHUS MEX1Y TOYKAMH B IIPOCTPAHCTBE.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ TaHHBIMUI

[ToBropenue. Pemenue 3amau Ha TabauuHoe M rpaduyeckoe MpeCcTaBlICHHE JaHHBIX.
Vcnonb30BaHue CBOMCTB M XapaKTEPUCTHK YUCIIOBBIX HAOOPOB: CPEAHMX, HAUOOJIBLIET0 U HAaMMEHBIIErO
3HAa4YeHHUs, pa3Maxa, IUCIepcud. PemieHune 3agay Ha ONpeNeNeHHEe YacTOTHl M BEPOSTHOCTH COOBITHIA.
Brruncnenne BEposSTHOCTEN B OINBITAX ¢ PABHOBO3MOKHBIMH JIEMEHTAPHBIMM HCXoaMu. Pemenne 3anad ¢
NpUMEHEHHEM KOMOMHATOpPHKH. PerieHue 3aia4d Ha BBIYUCICHHE BEPOSITHOCTEH HE3aBUCUMBIX COOBITHIA,
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npuMeHeHre (opMyJbl CIIOKEHHUs BeposTHOcTel.Pemenne 3amau ¢ mpuMeHeHUeM auarpamm Jiepa,
nepeBa BeposaTHocTel, hopmyisl bepHyim.

VYcnoBHas BeposaTHOCTS. [IpaBrito yMHOXkeHUs BepossTHOCTEN. DOopMyIia IOJIHON BEPOSITHOCTH.

JluckpeTHble CilydaliHble BEIWYMHBI M pacupeneicHus. HesaBucumble ciydaiiHble BEIMYUHBI.
Pacnipenenenne cyMMbl U IPOU3BECHUS HE3aBUCUMBIX CIIyYalHbBIX BEJIMYHH.

MaremaTnyeckoe OKMJaHUE U TUCHEPCHS CIIy4allHOM BEIMYMHBI. MaTeMaTHYecKOoe OKHIAaHUE U
JUCIIEpCUsl  CYMMBI  CIIy4alHBIX BeIM4YuH. ['eomerpuueckoe pacmpeneineHue. buHoOMHanbHOE
pacnpeziesIeHue U ero CBOMCTBaA.

HenpepeiBHble ciydaiinble BeauuyuHbl. [IoHATHE O IIIIOTHOCTH BEpPOSATHOCTH. PaBHOMepHOE
pacnpezeieHue.

IToka3zaTenbHOE pacupeneneHue, ero napameTpsl.

[TonsiTne 0 HOpManpHOM pacupenencHud. [lapamerpsl HOpMabHOrO pacnpezneneHus. [Ipumepst
CIIy4alHbIX BEJIMYUH, IOJJYMHEHHBIX HOPMAIbHOMY 3aKOHY (IIOIPELIHOCTh U3MEPEHUM, POCT YEIOBEKA).

HepaBenctBo YeOwimeBa. Teopema bepnymiu. 3akoH Oonbiminx uuced. BpiOopodHbli MeTOX
M3MEpEeHus BEposITHOCTEH. Posb 3akoHa OOJBIINX YHCEN B HAyKe, IPUPOE U OOIIECTBE.

KoBapuanuss aByx ciyvaiiHbix BenuuuH. I[lonstue o koad¢unuente koppensuuu. CoBMeCTHbIE
HAOJIOACHNUS IBYX CIIy4alHBIX BeTHUUH. BEIOOpOUHBI KOO PHUIIMEHT KOPPEISIIH.

3. TpedoBaHusi K YyPOBHIO NOATOTOBKH yyauiuxcsi no maremaruke (11 kiace, 6a30Bblil ypoBeHb)
TpebGoBanus K pe3yJibTATAM OCBOEHUSI COAEPKAHUS MOIYJIs «AJiredpa M Ha4YaJIa MATEMATHYeCKOT 0
aHaJIn3a»

[IporpamMma obecrieunBaeT JOCTHIKEHHUE CAEAYIOUINX PE3yIbTATOB OCBOCHUS 00pa30BaTEIbHOMN
IPOTpaMMBI CPETHETO 00IIEeT0 00pa30BaHUS:
Jluunocmuwie:

1) ¢opmupoBaHHE OTBETCTBEHHOT'O OTHOLICHHUS K YUCHHIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYarOIIMXCS
K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE MOTHUBAIIUH K 0OYUEHUIO U [TO3HAHUIO, BBIOOPY
JalbHENIIero oopa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MUpe Ipodeccuit 1 mpoPeccuOHaNbHbBIX
MPEANOYTEeHUI, 0CO3HAHHOMY OCTPOCHHIO UHIMBUYaTbHON TPAEKTOPUH C YUETOM YCTOWUMBBIX
MO3HABATEIBHBIX HHTEPECOB,

2) dopMHpOBaHHUE LETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPaKTHKH;

3) dopmupoBaHHE KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOILCHUH U COTPYIHUYECTBE CO
CBEPCTHUKAMM, CTAPLIMMH U MJIAJIIUMU, B 00pa30BaTeIbHOMN, OOIIECTBEHHO MOJIE3HON, yueOHO—
UCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUJIAX JESITEIbHOCTH;

4) yMeHwHe SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIM B YCTHOM M MUCBMEHHOW Pe4H, TOHUMATh
CMBICJI TIOCTaBJIEHHON 33/1a4M, BEICTPAUBATh apI'yMEHTAIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEDHI;

5) mnpexacraBneHHe 0 MaTEMaTHYECKOM HayKe Kak chepe UelloBeYeCKOi IeaTeIbHOCTH, 00 dTanax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JIJIsl Pa3BUTHSI IWBUITH3ALINY;

6) KpPUTHYHOCTH MBIILICHHUS, yMEHHE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIEC BBICKA3bIBAHHS,
OTJINYATh TUMOTE3Y OT aKTa;

7) KpeaTWBHOCTb MBIIUICHUS, NHUIINATHBA, HAXOTYMBOCTh, AKTHBHOCTD IIPH PEIICHHH
anredpandecKux 3a1ad;

8) yMeHHe KOHTPOJIMPOBATH MPOIIECC U PE3YIbTAT YICOHOH MaTeMaTHYeCKON IS TEIbHOCTH;

9) cmocOOHOCTH K AMOIMOHATBHOMY BOCIIPHATHIO MAaTEMAaTHYECKUX 00BEKTOB, 3a/1a4, PEIICHHH,
pacCyXJIeHHM.

Memanpeomemmnuvie:

1) yMeHue caMOCTOSTEIbHO IUIAHMPOBATh ATBTEPHATUBHBIC MTYTH JOCTHKCHUS 1IEJIeH, 0CO3HAHHO
BBIOMpPATh Hanbosee 3G HEeKTUBHBIE CIIOCOOBI PEIICHHS YUYSOHBIX U TTO3HABATEIBHBIX 3a/1a4;

2) yMEHHE OCYIIECTBISTh KOHTPOJIb 110 PE3YyJIbTaTy U CIIOCO0Y JICUCTBHS Ha YPOBHE MTPOM3BOIBHOTO
BHUMaHUS U BHOCUTb HEOOXOMMbI€ KOPPEKTUBBI;



3) yMeHHe aJJleKBaTHO OLIEHHBATH MPABUIBHOCTh WJIH OUIMOOYHOCTH BBITIOJIHEHHS y4eOHOH 3a1aun, eé
O00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlIeHuUs;

4) 0CO3HaHHOE BJIA/ICHHE JIOTHUECKIMU JICHCTBUSIMH OIPEICIICHUS IOHATHI, 00001ICHUS,
YCTaHOBJICHUS aHAJIOTUH, KJ1acCu(UKAIIMK Ha OCHOBE CAMOCTOSITENILHOTO BBIOOpA OCHOBaHUIT U
KpUTEPUEB, YCTAHOBJIEHUSI POJIOBUAOBBIX CBS3€EH;

5) yMeHHe yCTaHABJIMBATh MPUYNHHO-CIICICTBEHHBIC CBSA3U; CTPOHTH JIOTHUECKOE PACCykKICHHE,
YMO3aKJIIOU€HUE (MHIYKTUBHOE, IEIYKTUBHOE U 110 AHAJIOTUH) U BBIBOJIBI;

6) ymeHwHe co31aBaTh, IPUMEHATH U MPEOOPA30BbIBATH 3HAKOBO-CUMBOJIMUYECKHIE CPEICTBA, MOJICIU H
CXEMBI JJISl pelIeHus] y4eOHBIX U IO3HABATEIIbHBIX 3a/1a4;

7) yMeHHE OpraHHU30BBIBATh yIEOHOE COTPYIHUUECTBO U COBMECTHYIO ICATEIBHOCTD C YUUTEIIEM U
CBEPCTHHKAMM: OTIPENCISATH LEJIU, pacrpeieieHne GyHKIUN 1 posield y4aCTHUKOB,
B3aUMOJICHCTBHE U 00IIHE CIIOCOOBI pabOTHI; yMEHHE PaboTaTh B IPYIIIE: HAXOAUTH 00IIIee
peleHne 1 pa3pemarb KOHQIUKTH Ha OCHOBE COTJIACOBAHUS TIO3UIUI U y4ETa HHTEPECOB;
clymath naptaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

8) dopmupoBaHue yueOHOM U OOIIEOIB30BATEIHCKONH KOMIIETEHTHOCTH B 00JIACTH UCIIOIB30BAHMUS
nH(OPMALIMOHHO- KOMMYHUKaIMOHHBIX TexHonorui (MKT — komneTeHTHOCTH);

9) mnepBoHaYaNbHBIC MPEACTABICHUS 00 UACAX U METOJaX MAaTEMATHKH KaK 00 YHUBEPCAILHOM SI3bIKE
HAyKH U TEXHHUKH, O CPEJICTBE MOACIUPOBAHNUS SBICHUHN U MPOLIECCOB;

10) yMeHHe BUIETh MATEMATHYECKYIO 33/1a4y B KOHTEKCTE POOJIEMHOI CUTYalluu B JPYrHX
JTUCIUIUINHAX, B OKPYXKAIOIIeH KU3HU;

11) yMeHHe HaXOUTh B PA3JIMYHBIX HCTOYHUKAX UH(POPMALINIO, HEOOXOIUMYIO LIS PEIICHHS
MaTeMaTHYECKUX MpoOIIeM, U MPEACTaBIAThH €€ B MOHATHON (hopMe; MPUHUMATh PELICHHUE B
YCJIOBUSIX HETIOJHON M U30bITOYHON, TOUHOW U BEPOSATHOCTHON MH(OpMaLuy;

12) ymeHHe MOHUMATH U UCIIOIb30BaTh MATEMATHYECKHE CPECTBA HATTISIIHOCTU (PUCYHKH, YSPTEKH,
CXEMBbI U JIp.) JJIsl WITIOCTPALIUY, HHTEPIPETALluH, apryMEeHTalllH;

13) yMeH#He BBIIBUraTh THIIOTE3bI IPH PEIICHUH YYEOHBIX 33/1a4 U MOHMMATh HEOOXOJMMOCTD MX
MIPOBEPKH;

14) ymeHHe IPUMEHSTh UHIYKTHBHbBIC U ITYKTHBHBIC CIIOCOOBI pacCyXICHUI, BUJCTh Pa3IHYHbIC
CTpaTeruu pelieHus 3aaay;

15) moHuMaHKe CYyIIHOCTH aTOPUTMHYECKUX MPEANUCAHUN YMEHHE ICHCTBOBATh B COOTBETCTBUH C
MIPEIJIOKEHHBIM aITOPUTMOM,;

16) ymMeHHe caMOCTOSTENIbHO CTaBUTh LIEJH, BBIOUPATh U CO3/aBaTh AITOPHUTMBI [UISl PELICHHS YIeOHBIX
MaTeMaTHYeCKUX MpodIem;

17) ymMeH#He 1aHUPOBATh M OCYILECTBIISATH ACATEIbHOCTD, HATIPABICHHYIO HA PEIICHHE 3314
HCCIIEIOBATENbCKOT0 XapakTepa.

Ilpeomemnuie:

1) ymeHue paboTaTh ¢ MATEMaTHYSCKHM TEKCTOM (CTPYKTYPHUPOBAHUE, U3BJICUCHHE HEOOXOIUMON
nH(pOpMaIMN), TOYHO ¥ TPaMOTHO BBIPAXKaTh CBOU MBICIIM B YCTHOU M MMMCHhMEHHOM peun,
MIPUMEHSISI MATEMaTUUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, HCIIOJIb30BATh PA3IMUHBIE S3BbIKH
MaTeMaTHKH (CIOBECHBIN, CHMBOJIMYECKUH, rpaudeckuii), 000CHOBBIBATE CY)KJICHHS, TPOBOIUTD
KJ1acCU(UKaIIMIO, JOKa3bIBaTh MaTEMaTHUYECKHE YTBEPKACHMUS,

2) BiageHue 6a30BBIM MOHITUIHBIM aNapaToOM: HMETh MPEACTABICHHUE O YUCIE, BIaJICHUC
CHUMBOJIbHBIM SI3BIKOM aJIreOpbl, 3HAaHUE FIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH,
(dbopMHpoBaHKE MPEACTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE U O
Pa3IUYHBIX CITOCO0ax U3ydeHHs, 00 OCOOEHHOCTSIX X U3YYCHHS, 00 0COOEHHOCTSX BBIBOJIOB U
IIPOrHO30B, HOCSIUX BEPOSITHOCTHBIA XapaKTep;

3) yMeHuHe BBITIONHATH alreOpandeckie mpeoOpa3oBaHus pallMOHATBHBIX BRIPAKCHUH, IPUMEHSTh UX
JUISL pelIeHUs] y4eOHBIX MaTeMAaTUYECKUX 3a/1a4 U 3371a4 ,BO3HUKAIOLINX B CMEKHBIX y4eOHBIX
npenMerax;

4) yMeHHe TOJIb30BaThCsl MAaTEMAaTHYECKUMU (DOPMYITaAMHU U CAMOCTOSITENILHO COCTABIISATH (POPMYITBI
3aBUCHUMOCTEH MEXy BeTMUMHAMU Ha OCHOBE 0000IIEHUS YAaCTHBIX CITy4aeB U SKCIIEPUMEHTA;



5)

YMCHHC pCIIATh JIMHEHWHBIEC U KBaApPATHBIC YPABHCHUA U HCPABCHCTBA, a4 TaK K€ IIPUBOAUMBIC K HUM
YpaBHCHMsI, HCPABECHCTBA U CUCTEMBI, IPUMCHSATH rpa(bI/IquKI/Ie IMpEACTABICHUA OJId PCIICHUSA U
HUCCICIO0BaHUA ypaBHeHHﬁ, HCPABCHCTB, CUCTCM; IPUMCHATH ITOJIYYCHHBIC YMCHHA IJI PCIICHUA

3a/1a4 U3 MaTEeMAaTHKH, CMEXHBIX MIPEAMETOB, MPAKTHKE;

6) oBiazcHUE CHCTEMON (YHKIIMOHAIBHBIX OHATHH, (YHKIIMOHAIHHBIM SI3bIKOM M CUMBOJIMKOM,
yYMEHHUE CTPOUTH rpaduku PyHKITUH, OMMUCHIBATH UX CBOMCTBA, UCIIOJIB30BATh (DYHKIIMOHAIBHO-
rpaduyecKkre IpeCTaBICHUS ISl OMUCAHMS M aHAIM3a MATEeMaTHIECKUX 33/1a4 U PealTbHBIX
3aBHCHUMOCTEH;

7) oOBJaZCHUE OCHOBHBIMH CIIOCOOAMH MPEICTABICHHS U aHAIN3a CTATUCTUYCCKUX JIAHHBIX; YMETh
peraTh 3aJa4i Ha HaXO0XKICHHE YaCTOThI U BEPOSTHOCTH CIIYIalHBIX COOBITHIA;

8) yMeHHe MPUMEHSTh U3YyYCHHBIC TOHSITHS, PE3YJIbTaThl K METObBI ISl PCILICHUS 3a/1a4 U3
Pa3IMYHBIX pa3/eloB Kypca, B TOM YHCIIe 3a]1a4, HE CBOJSAIINXCS K HETIOCPEACTBEHHOMY
MIPUMEHEHUIO AJITOPUTMOB.

I[lnanupyemble npeAMeTHBIE Pe3yabTAThl H3y4YeHHUs
MaremMaTHKa: ajiredpa M Hayajia MaTeMaTHYeCKOr0 aHaJIu3a, reomerpus (6a30Bblii YPOBEHbD)

Ba3osbiii ypoBens «IIpodieMHo-GpyHKIIMOHATBHBIE Pe3yIbTAThD)

|. Yuenuk Hayuurcs

Il. Yuenux nonyuum ¢ozmoscnocmeo
Hayuumocs

eJu N
11 JUiisl MCTIONB30BAHMUS B [IOBCETHEBHOI s pazeumusi mvluLienus, UCNONbL308AHUS 8
OCBOCHHS KH3HH 1 0BeCIICUCHIS BO3MOKHOCTH NOBCEOHEBHOU HCUZHU U 0becneyenus
B03MONCHOCMU YCNEUWHO20 NPOOONHCEHUS]
pexaMera YCHENIHOTO MPOAOIIKEHUSI 00pa30BaHUs 1O
P 00pazosanusi no CNeyuarbHOCMsM, He
CIIEIUATBLHOCTSIM, HE CBSI3aHHBIM C
1 ’ CBA3AHHBIM C NPUKIIAOHBIM UCNOIb308AHUEM
NPHUKJIAHBIM HCIIOJIb30BAHUEM MATEMATUKI | oo o
TpeboBanus K pe3y/jbTaTam
Il. Yuenuk nonyyum eozmoxncnocmo
Paznien |. Yuennk Hayuyures y
Hayuumocs
1 2
— OmnepupoBatb Ha 6a30BOM ypOBHE —  Onepuposams” noHaMuAMU: KOHEYHOE
MOHATUSIMU: KOHEYHOC MHOKECTBO, MHOJMHCECMBO, IIEMEHN MHOJMCECMBA,
3JIEMECHT MHOKECTBA, IOAMHOKECTBO, NOOMHOICECMEO, nepecederue u
riepeceueHue U 00beIMHEHNE MHOXKECTB, obvedunenie MHoofcegme, ducnosvie
. MHOXMCECm8a Ha KOOPOUHAMHOU NPAMOU,
YHCIIOBBIE MHOKECTBA Ha KOOPIUHATHOM P P
1. DSMOIL. OTDE30K. HHTEDBAL: ompe30K, uHmepeai, NOAYUHMepPS8Al,
5 p - OTP é pBal; NPOMENCYMOK C 8bIKOAOMOU MOUKOU,
JIEMEHTBI -
ONeprpoBath Ha 0a30BOM ypOBHE epaguueckoe npedcmasieHue MHOHCECME
Teopun TMOHATHSIMH: YTBEPXKICHHE, OTPUIIAHUE 1A KOOPOUHAMHOT NAOCKOCTUL,

MHOXKECTB U
MaTreMaTun4ie

CKOH JIOTUKH

YTBEPKACHUSI, UCTUHHBIE U JIOKHBIE
YTBEPXKACHHUS, IPUUNHA, CIEICTBHE,
YaCTHBIN ciryyail 00IIero yTBepKAeHHUs,
KOHTpPIIpUMED;

— HaxoAWTh NepecedeHue u o0beAMHEHNE
JIBYX MHOYKECTB, MPEACTAaBIEHHBIX
rpaduuecKy Ha YHCIOBOM MPsIMON;

— CTPOUTH HA YHCIOBOU MPSIMOK
IIOJIMHO>KECTBO YHCIIOBOI'O MHOKECTBA,

—  onepuposamsv NOHAMUAMU: YMEEPAHCOEHUeE,
ompuyaHue ymeepicoeHus, UCmuHHbvle U
JIOJCHBLE YINBEPIHCOCHUSL, NPULUHA,
creocmaue, Yacmublil Caydat ooujeco
VMBepIHCOeHUsl, KOHMPHpUMeEp;

—  nposepsamb NPUHAOIEHCHOCMb dJIeMEeHMA
MHOXCECmBY;

—  HaxoOumy nepeceverue u 0o6veOuHeHue
MHOJICECMS, 8 MOM YUCTe NPEeOCABIEHHbIX
epaghuuecku Ha YuUci080U NPAMOU U Ha




3a/IaHHOE MTPOCTEUIIUMHU YCIOBUSIMU;

— pacro3HaBaTh JIOXKHbIC YTBEPKIACHUS,
OIIHUOKH B PACCYKICHUIX, B TOM YHCIIE C
KCII0JIb30BAaHUEM KOHTPIIPUMEPOB.

B noeceonesnoii scuznu u npu uyuenuu

opyzux npeomemos:

— HCIIOJIb30BATh YUCIOBbIE MHOXKECTBA Ha
KOOpJIUHATHON MPSMOM JJIsl ONHUCaHUS
peanbHBIX MPOLIECCOB U SIBICHUIA;

— MPOBOJUTH JIOTUYECKUE PACCYKICHUS B
CUTYAIUSX MTOBCEIHEBHOM KU3HU

KOOPOUHAMHOU NIOCKOCU,

npoeooUms 00KA3AMeENbHblE PACCYHCOEHUS
071 060CHOBAHUA UCHUHHOCIU
VMEEPIHCOeHU.

B noeceonesnoit scuznu u npu uzyuenuu
opyzux npeomemos:

UCNONb308AMb YUCLOBbIE MHONMCECTNEA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU OJisi ONUCAHUS
PeanbHbIX NPOYECcos U AGNEeHULL,
npoBoOUMb 0OKA3AMENbHBIE PACCYHCOCHUS
8 CUMYAYUsIX NOBCEOHEBHOLL ICUZHU, NPU
peueHuu 3a0a4 U3z Opyeux npeomemos

2. Yuciaa u

BBIPAKCHUSA

— OmnepupoBath Ha 6a30BOM ypOBHE
MOHATHSMM: LIEJI0€ YHUCIIO0, JEIUMOCTb
qrcen, OOBIKHOBEHHAS ApO0B,
JecATUYHas 1po0b, pallMOHATIbHOE
YHCII0, MPUOIIKEHHOE 3HAUCHHE YHCTIa,
4acTb, 10151, OTHOLIEHHUE, ITPOLIEHT,
MOBBILLIEHUE U ITOHM)KEHUE Ha 33/1aHHOE
YHCII0 IPOLIEHTOB, MacIlTao;

— omnepupoBaTh Ha 0a30BOM ypOBHE
HNOHATUSAMMU: JIorapu(M Yuca,
TPUTOHOMETPHYECKAsI OKPYKHOCTb,
rpajycHas Mepa yriia, BeJIM4KMHa yria,
3aJJaHHOT'O TOYKOW Ha
TPUTOHOMETPUUECKON OKPY>KHOCTH,
CHUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC
YTJI0B, UMEIOLIUX TPOU3BOJIBHYIO
BEJIIMYNHY;

—  BBINOJHATH apupMeTHIECKHE NeHCTBUS
C LIEJIBIMU U PALIMOHAJIBHBIMH UM CIIAMH;

—  BBINOJIHSTH HECJIOXKHbBIE
Mpeo0pa30BaHUs YUCIIOBBIX BbIPAXKEHUH,
COJIep KALINX CTETIEHU Yuce, T100
KOPHH U3 Yucell, 1100 jJorapudmsl
YHCelT;

— CpaBHUBATh palllOHaJbHbIE YKCIIa
MEXy CO0Oi;

— OLIEHUBATbh U CPaBHUBATH C
paloOHaIbHBIMU YHCIIAMU 3HAYECHHUS
LEJIBIX CTENEHEN YUCel, KOpHEN
HaTypaJIbHOM CTETIEHU U3 YHCETl,
Jorapu(MoB YHCell B IPOCTHIX CIydasx;

— M300paxkaTh TOYKaMM Ha YUCIOBOH
IIPSIMOM LIENbIE U palliOHAIbHBIC YHCIIA,

— H300paxkaTh TOYKaMM Ha YMCIOBON
IIPSIMOM LIENbIE CTEIICHU YHUCETl, KOPHU
HaTypaJIbHOM CTEIIEHU U3 YHUCEIL,
Jorapu(Mbl YUCEJI B IPOCTHIX CIIyYasX;

—  BBINOJIHATH HECJIOXKHbBIE

C60600H0 onepuposamv NOHAMUAMU:
yenoe yucno, 0enuUMoCms yucel,
00bIKHOBEeHHAsL OPOOb, Oecamudtas Opoow,
PAYUOHATIbHOE YUCTIO, NPUOTUNCEHHOE
3HaueHue Yucia, Yacmo, 00, OMHOuleHue,
npoyenm, nogvluleHue U NOHUNCEHUE HA
3a0anHOe YUCTIO NPOYEHmMOo8, Macumao,
npUBOOUMb NPUMepPdbl YUces ¢ 3a0aHHbIMU
ceoticmeamu OenUMoCmu;

onepuposamv NOHAMUAMU. 102APUPM
yucna, mpueoHOMempuieckas
OKDYHCHOCMb, PAOUAHHAS U 2PA0YCHASA
mepa yana, 8enuduHa yaua, 3a0aHH020
MOYKOU HA MPULOHOMEMPULECKOU
OKDYHCHOCIU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2ll08, UMEIOUUX NPOU3BOTILHYIO
BeUYUHY, YUCTA e U T,

8bLINOIHAMb apupmemuieckue oeticmeaus,
couemas yCmHule U NUCbMEHHble NPUeMbl,
npuMeHsis npu HeobX0OUMOCmuU
BLIYUCTUMENbHBIE YCMPOUCEA,
HAaxo0ums 3Ha4eHus KOpHs HaAMypaibHOU
cmenenu, cmenexu ¢ payuoHAaIbHbIM
nokasameinem, 102apu@ma, Ucnoav3ys npu
HeoOX00UMOCMU 8bIYUCTUMENbHbIE
ycmpoucmeda;

N0b308AMbCSL OYEHKOU U NPUKUOKOU NpU
NpaKmu4ecKux pacuemax,

npoBOOUMb NO U3BECHBIM POPMYIAM U
npasunam npeoopazo8aHus OyK6eHHvIX
8bIPAdACEHUL, BKTIOYATOWUX CIMENEHU,
KOpHU, 102apugmvl u
mpuecoHomempuyecKue QyHKyuu;
Haxooums 3HaA4eHUsl YUCLOBbIX U
OVKBEHHBIX GbIPANCEHUN, OCYUIeCMBIAs
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npeoOpa3oBaHMs MENIBIX U IPOOHO-
paIMoHaIbHBIX OYKBEHHBIX BBIPAXKCHHUIH;,

— BBIpaXXaTh B MPOCTEHIINX CIIy4asx U3
paBEHCTBA OJHY MIEPEMEHHYIO Yepe3
ApPYTHE,

— BBIYUCIIATH B IIPOCTHIX CIIydasx
3HAYEHUS YHUCIOBBIX U OYKBEHHBIX
BBIPA)KCHUH, OCYILIECTBIISA
HE00XO0IMMBIE MTOICTAHOBKU U
peoOpa3oBaHus;

— u300paxkaTb CXeMAaTUYECKHU YToJ,
BEJIMYKMHA KOTOPOTO BhIpa)KEHA B
rpagycax;

— OILIGHUBATh 3HAKH CHHYCA, KOCUHYCA,
TaHTeHCa, KOTAaHTeHCa KOHKPETHBIX
YTJIOB.

B noeceonesnoii scuznu u npu uzyueHuu

Opy2ux yueoOHbvIX HPeOMeno6:

—  BBINOJHITH BBIYUCICHUS TIPU PEILICHUU
3aJla4 MPaKTUYECKOro XapakTepa,

—  BBINIOJIHATH MPAKTUYECKUE PACUETHI C
HCIOJIb30BaHUEM IPU HEOOXOTUMOCTH
CIIPaBOYHBIX MAaTEPUATIOB U
BBIYMCIIUTENIbHBIX YCTPOUCTB;

— COOTHOCHUTH pealibHbI€ BEINUNHBI,
XapaKTEPUCTUKU OOBEKTOB
OKPY’KaIOIIEr0 MUPaA ¢ UX KOHKPETHBIMHU
YUCJIOBBIMU 3HAYCHHSIMU;

— HCIOJb30BaTh METOAbI OKPYTJICHUS,
MPUOTHKEHUS U IPUKUIKH TIPU
peIIeHUU MTPAKTUYECKUX 3a7a4
MOBCEHEBHOW JKU3HU

HeobXoo0uMble NOOCMAHOBKU U
npeoopazosanus;

u3006padcamov cxemamuyecku y2oi,
BEIUUUHA KOMOPO2O BbIPANCEHA 8 2PAVYCAX
UnU paouanax;

UCNOIBL306AMb NPU PeUeHUlU 3a0aY
maobauyHble 3HAYEeHUs
MPUSOHOMEMPUYUECKUX PYHKYULL YeNI08;
BbINONIHAMb NEPEBO0 BENUYUNBL V2Id U3
PAOUAHHOU Mepbl 8 2PAOYCHYI0 U 0OPAMHO.

B noeceonesnoi scuznu u npu usyuenuu
Opy2ux yueoOHbvIX nPeomMemos:

BbINOIHAMb OCUCBUsL C YUCTOBBIMU
OAHHLIMU NPU PeeHUU 3a0ay
NPAKmMu4ecko2o xapakmepa u 3a0ay u3
PAa3IUuHbIX 00acmell 3HAHUL, UCNONb3YS
npu HeobX0OUMOCMU CNPABOYHbLE
MAamepuanbl U 6bIMUCTUMETbHbLE
ycmpoucmeda;

OYEHUBAMD, CPAGHUBAMD U UCNOIL308AMb
npu pewienuy npaKmuieckux 3a0a4
YUCN0Bble 3HAYEHUS PedTIbHbIX GeTUYUH,
KOHKDEemHble YUCTI08ble XAPAKMePUCMUKU
00bEKMO8 OKPYACAIOUe20 MUpa

3.
YpaBHeHus
u
HEPABEHCTB

a

— Pemare nuHelHbIE ypaBHEHUS U
HEpaBEHCTBA, KBaJ[paTHbIC YPABHEHUS;

— pewath JorapupMUUecKue ypaBHEHUS
BHJIA loga(bx+c)=dmu
npocreiimre HepaBeHCTBa Buaa 10g 4 X <
d;

— pelaTh NMoKa3aTelbHbIe YPaBHEHUS,
Bumaa ™ °=d (rae d moxHo
MIPEJICTaBUTh B BUJE CTEIIEHU C
OCHOBAHHUEM @) U NIPOCTEUIINE
HepaeHcTBa Buga 8’ < d (rmed

MOHO IIPEACTAaBUTH B BUJEC CTCIICHU C

OCHOBAHHEM a);.

Pewamv payuonanvuvie, nokazamenvHuvle u
Jloeapupmuyeckue ypasHeHus u
HepaseHcmaa, npocmeniuiue
UpPAYUOHAIbHbLE U MPULOHOMEMPUYECKUe
VpasHeHUs, HepaBeHCMea U UX CUCTNEMbL,
UCNONb308aMb MeMOObl peulenus
VpasHeHull: npugeoenue K uoy
«npouseedenue pagHo HYI0» UTU «4ACTHOe
PABHO HYIO», 3aMeHA NEPEMEHHDLX,
UCNONb3068AMb MEMOO UHMEPBANLO8 Ol
peweHuss HepageHcms;

UCnonb308ams epaguueckuii Memoo OJis
NPUOTUNCEHHO20 peuleHUs YPAGHEHUN U
HepaseHcme;

u306pasxcamev Ha MPULOHOMEMPULECKOU
OKPYIHCHOCIU MHOMHCECTNBO PeUuleHUl
npoCmetuux mpueoHOMempudecKux
VpasHeHull U HepaseHCma,

8bINOIHAMB OMOOP KOPHEU YPAGHEHUTl UTU
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— TPUBOIUTH HECKOJBKO MPUMEPOB
KOpPHEH ImpocTeuIero
TPUTOHOMETPUUECKOTO YPaBHEHHUSI BUA:
sinx=a, cosx=a, tgx=a, ctgx =a,
rjae a — TabJau4HOe 3HAUCHHE
COOTBETCTBYIOIIEH

TPUTOHOMETPUUYECKON (PYHKIIUH.

B noeceonesnoii scuznu u npu uyueHuu

Opy2ux npeomemaoes:

— COCTaBJISITh U pellaTh ypaBHEHUS U
CUCTEMBI YpaBHEHHI P pelIeHUH

HCCJIIOXXHBIX MPAKTUYCCKUX 3aa4

peweHuﬁ HepaeeHcme 6 coomeemcmeuu ¢
OONOJIHUMENbHbIMU yciaosuimu u
OcPpaHUYeHUAMU.

B noeceonesnoii scuznu u npu uzyuenuu
opyzux yueoHvlX npeomemaos:

COCMAsuAms U peuwams ypagHeHus,
cucmembl YpaeHeHUll U HepaseHcmed npu
peuteHuu 3a0a4 Opyaux y4eOHvIx
npeomemos;

UCNONb308aMb YPABHEHUS U HEPABEHCMBA
OJ1s1 NOCMPOEHUsL U UCCTEe)08AHUSL
npocmeuuux Mamemamuyeckux mooeneu
PEANbHbIX CUMYyayuil Uiy NPUKIAOHbIX
3a0ay;

YyMemb UHMePNPemupo8amy NOLy4eHHbILL
npu peueHuy ypasHe s, HepaseHcmed uiu
cucmembl pe3yibmam, OYeHUsams e2o
npasoonoooodue 6 KonmeKkcme 3a0aHHOU
PeanbHoU cumyayuu uiu nPUKIaoHou
3a0a4u

4. DyHkuMu

— OmnepupoBarb Ha 6a30BOM ypOBHE
MOHATHUSIMU: 3aBUCUMOCTb BEJIMYUH,
(GyHKLMSA, apryMEHT U 3HaYeHHE
byHKIIMH, 00J1aCTh ONIPEICTICHUS U
MHOYECTBO 3HauUeHUH QyHKIMH, Tpapuk
3aBUCUMOCTH, rpaduK GyHKIUH, HYJIN
(GYHKINHU, TPOMEKYTKH
3HAKOINOCTOSIHCTBA, BO3pACTaHUE Ha
YHCIOBOM NIPOMEXYTKE, YObIBaHHE Ha
YICIIOBOM IIPOMEXYTKE, HanboJblIee U
HauMEeHblIIee 3HaueHue QyHKIUH Ha
YHICIIOBOM IIPOMEXKYTKE, IEpUOIuYecKast
GbyHKLUSA, TEPHOS;

— omnepupoBaTh Ha 0a30BOM YpOBHE
MOHATHUSIMU: TIpsiMasi U oOpaTHas
IIPONOPLIMOHAIBHOCTD JINHEIHAS,
KBaJIpaTH4Hasi, JiorapupmMudeckas u
nokaszatenbHast QyHKIUH,
TPUTOHOMETPUYECKHE (PYHKIINU;

— pacrno3HaBaTh rpauKu 3IEMEHTapHBIX
GbyHKIUI: TpsIMoi 1 00paTHOM
MPONOPIMOHATIBHOCTH, TUHEWUHOM,
KBaJpaTUYHOM, JTorapupMudIecKkoit u
MoKa3aTeabHOU (QyHKIUH,
TPUTOHOMETPHUECKUX (DYHKIIHH;

— COOTHOCHUTH Ipa)MKH AJIEMEHTAPHBIX
GbyHKUIMN: IpsSMOii U 0OpaTHOM
MPONOPIMOHATILHOCTH, TUHEUHOM,
KBaJPaTUYHOM, JTorapuPpMUIecKOi 1
MOKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPUYECKHUX (PYHKIUIL ¢

Onepuposams NOHAMUAMU. 3A8UCUMOCTND
genuyuH, YyHKYyus, apeymenm u sHaueHue
@dyHKxyuu, obracms onpeoenenus u
MHOIHCECBO 3HAYUEHUN PYHKYUU, epaduK
3asucumocmu, epaguk GyHKyuu, Hyu
@YHKYULU, NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACTAHUE HA
YUCTI080M NPOMeEdNCYMKe, YObleanue Ha
YUCTI0BOM NPOMEICYMKE, HAUOOIbULEE U
Haumenbulee 3Havenue GyHKyuu Ha
YUCTIOBOM NPOMEICYMKE, NePUOOUYECKAs
@yHKyus, nepuoo, YemHas u HeuemHas
@yHryuu;

onepupoBamb NOHAMUAMU: NPAMAZL U
06pamHas NPONOPYUOHATLHOCHID,
JIUHeNHAs, K8AOpaAmUu4Has,
Jloeapupmuyeckas u nokazamenibHas
@yukyuu, mpuconomempuyecKue QyHKyuu;
onpeoensims 3HaueHue QYHKyuu no
3HAYEHUIO apeyMeHma Npu PaziuyHbIX
cnocobax 3a0anusi PyHKyuu,

cmpoums epapuru u3yyeHHbvIX QYHKYULL,
ONUCHIBAMb NO 2PAPUKY U 8 NPOCIETUIUX
cyyasx no ghopmyie noseoemue u
ceolicmea QyHKYutl, Haxo0ums no epaguxy
@yukyuu HauborLWUEe U HAUMEHbULUE
3HAYEeHUs1;

cmpoumy 3CKuU3 epagura Gyukyuu,
yoosnemseopsaowell NpuseoeHHoMy Habopy
VC08UlL (RPOMENCYmKU
803pacmanus/yovl6anus, 3HayeHue
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dbopmyamMu, KOTOPHIMUA OHHU 3aJIaHBI,

— HaAXOAWTH MO rpaduKy NPUOIUKEHHO
3HaYeHUS QYHKIINH B 33/IaHHBIX TOYKAX;

—  OIpeAeNsTh 1Mo rpaduKy cBOMCTBA
dbyHKIMH (HYJIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HAaHOOJIBIIINE U
HaWMEHBIIINE 3HAYCHUS U T.11.);

— CTpOHWTH 3CKHU3 rpaduka QpyHKIUH,
YIIOBJICTBOPSIONICH IPUBEACHHOMY
Habopy yclnoBHiA (MPOMEKYTKU
BO3pacTaHus / yObIBaHUS, 3HAYCHHE
(GYHKIIUY B 33JaHHON TOYKE, TOYKU
KCTPEMYMOB U T.]1.).

B noeceonesnoii scuznu u npu uzyuenuu

opy2ux npeomemos:

— ompeaensTh 1o rpadukaM CBOHCTBA
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEMN
(HanOoJiplIME U HAUMEHBIIINE 3HAYEHUS,
MIPOMEXYTKH BO3pACTaHUs U yObIBaHUS,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

— HUHTEpPIPETHPOBATH CBOKCTBA B
KOHTEKCTE KOHKPETHOM MPaKTUYECKOM
CUTYyaIu

@YHKYUU 8 3A0AHHOU MOUKe, MOUKU
IKCMPEMYMOB, ACUMNIMOMbL, HYIU DYHKYUU
um.o.);

pewams ypasHeHus, npocmeriuiue
cucmembl YpaeHeHUll, UCNOIb3YSL CEOUCNEA
@dyHKyull u ux epaguxos.

B noeceonesnoii scuznu u npu uzyuenuu
opyzux yueoHvlX npeomemaos:

onpeoenams no epapuKram u UCnoIb308ams
0J151 peuleHus NPUKIAOHbIX 3a0ay C8OUCMBA
PEANbHbIX NPOYECCO8 U 3A8UCUMOCTEN
(Haubobuue u HauMeHbUUe 3HAYeHUs,
NPOMENCYMKU 803DACMAHUSA U YObI8AHUSL
@YHKYUU, RPOMENCYMKU
3HAKONOCMOSIHCIEA, ACUMNIMONbL, NEPUOO
umn.);

UHMEPNPEeMUpo8ams C8OUCMEA 8
KOHmMeKcme KOHKPEMHOU NPAKMu4eckoul
cumyayuu,

onpeodensams no epapuxam npocmeriuiue
XapakxmepucmuKu nepuoOudecKux
npoyeccos 6 Ouoa02ull, IKOHOMUKE,
My3blKe, paouocsesazu u op. (amMniumyoa,
nepuoo u m.n.)

5.
3JIeMeHTBI
MaTeMaTuye
CKOIo

aHaJ/JIM3a

— OmnepupoBath Ha 6a30BOM ypOBHE
MOHATUSIMU: IPOU3BO/IHAS (QYHKIIUU B
TOUKe, KacaTelbHas K rpapuKy
(GyHKIMH, TPOU3BOIHAS QYHKIIUH;

—  OIpEAeNATh 3HAUEHHUE IPOU3BOJHON
(GYHKLIMU B TOUKE 110 U300pa’kEHUI0
KacaTelbHOU K rpaduKy, IpOBEJECHHON B
3TOH TOUKE;

— peuiaTh HECJOXHBIE 33]Ja4M Ha
MIPUMEHEHUE CBSA3H MEXKIY
IIPOMEXYTKAMH MOHOTOHHOCTHU U
TOYKaMH dKCTpeMyMa (yHKLUH, C
OJIHOM CTOPOHBI, U POMEKYTKAMHU
3HAKOMIOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM ATON (PYHKIIUH — C
JIPYTOM.

B nosceonesnoi scusnu u npu usyuenuu

opyzux npeomemos:

— TOJIB3YSCh rpauKaMu, CPaBHUBATh
CKOpPOCTH BO3pacTaHus (pocTa,
MOBBIIIECHUS, YBEIMUEHUS U T.I1.) WU
CKOpOCTH YObIBaHMS (TIaJICHUS,
CHMJKEHMSI, yMEHBIIIEHUS U T.I1.)
BEJIMYMH B PEATIbHBIX IPOLIECCAX;

— COOTHOCHUTH I'papMKH peanbHbIX
IIPOLIECCOB U 3aBUCUMOCTEH C UX

Onepupogams nousmuamu. npou3eo0Has
@yHKYUU 8 MOYKe, KACAMENbHAS K SPAPUKY
@yHKYyuU, NPOoU380OHAs HYHKYUU,
BLIYUCTSIMb NPOU3BOOHYIO OOHOUIEHA,
MHO20UNEeHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUL,
BLIYUCTAMb NPOU3BOOHDBIE DNIEMEHMAPHBIX
@yHKYULL U UX KOMOUHAYULL, UCNONB3YSL
CNpagoyHble Mamepuasl,

uccne008ams 8 NPOCMEUUUX CLy4asnx
GYHKYUU HA MOHOMOHHOCMb, HAXOOUMb
Haubonbuiue U HauMeHblUUe SHAYeHUs
GyHKyull, cmpoums 2papuKu MHO20YIEHO8
U npocmeriuux payuoHaIbHbIX QYHKYUL ¢
UCNONIb308aAHUEM annapama
Mamemamuyecko2o aHaiu3d.

B noeceonesnoii scuznu u npu uzyuenuu

opyzux yueoOHvlX npeomemaos:

peuwams NPUKIAOHble 3a0ayu U3 OUOIO2UU,
@u3UKU, XUMUU, IKOHOMUKU U OPYeUX
npeomemos, CéA3aHHble C UCCIe008aAHUEM
Xapakxmepucmux peanibHulX Npoyeccos,
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ONHCAHUSIMH, BKIFOUAFOIIMH
XapaKTePUCTHKU CKOPOCTH U3MEHEHHS
(OBICTpBI POCT, TJIABHOE TOHW)KEHUE U
T.IL.);

—  HCIOJIB30BaTh IpauKy peabHbIX
HPOLIECCOB JUTS PEIICHUS HECTIOXKHBIX
MPUKIAAHBIX 3ala4, B TOM YUCJIC
onpeesisi o rpaduKy CKOPOCTh X0/1a
nporecca

HAaxodcoeHuem HaudonbUux U HaUMeHbUUx
3HaueHutl, CKOpoCmu U YCKOpeHUs u m.n.;
UHMeEpnpemuposams noJyueHHbvle
pe3yibmamaol

6.
CraTucruka
U Teopus
BEpPOSITHOCTE
M, JIOTUKA U
KOMOMHATOP

HKa

— OmnepupoBatb Ha 6a30BOM ypOBHE
OCHOBHBIMH OIHUCATEIbHBIMU
XapaKTepUCTUKAMU YHCIOBOT0 Habopa:
cpenHee apupMeTHIEecKoe, MeIMaHa,
HauOOoJbIIIee U HAMEHbIIIeE 3HAUCHHUS,

— omepupoBaTh Ha 0A30BOM YpOBHE
MOHATUSAMM: YaCTOTa U BEPOATHOCTh
COOBITHSI, CITydaifHBIH BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH;

—  BBIYHCIIATH BEPOSATHOCTH COOBITHI Ha
OCHOBE I10/ICYETa YHCIIA UCXO/I0B.

B noeceonesnoit scuznu u npu usyuenuu

opyzux npeomemos:

— OLICHUBATH U CPABHUBATH B IPOCTHIX
CITy4asix BEPOSTHOCTU COOBITHI B
peabHOM KU3HH;

— 4YWTaTh, COMOCTABIATH, CPABHUBATH,
WHTEPIPETUPOBATH B MPOCTHIX CIIyYasx
peanbHbIe JaHHBIE, IPEICTABICHHBIE B

BHJI€ TAOJIHII, TUarpamMm, rpad)uKoB

Hmemsb npedcmasnenue o OUCKpEemHbvIX U
HENpPepbl8HbIX CIYYAUHBIX 6EIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCmu
CTLYYAUHBIX BEIUYUH,

uMemv npedcmasieHue o
MAMeMamuyecKom 0HCUOaHUY U OUCHEPCUU
CIIYYAUHBIX BEIUYUH,

umems npedcmagieHue 0 HOpMAalbHOM
pacnpeoeneHuu U NPUMepPax HOPMAIbHO
PpacnpeoeneHHbIX CAY4auHbIX 8eNTUUUH,
NOHUMAMb CYMb 3aKOHA DONLUUX YUCen U
8b100POYUHO20 MEMOOA U3MEPEHUS
8eposmHocmetl;

umemsv npedcmaeierue 00 YClo6HOL
8EPOSIMHOCMU U O NOJHOU 8ePOAMHOCIU,
NPUMEHAMb UX 8 PeUleHUU 3a0ay;

umemv npedcmagieHue 0 8AN’CHLIX
YACMHBIX 8UOAX pacnpeoeseHull U
NPUMEHAMb UX 8 PeUleHUU 3a0ay;

umemyv npedcmasieHue o Koppeniyuu
CYYAUHBIX BEIUYUH, O TUHEUHOU

pezpeccu.

B noeceonesnoi scuznu u npu uzyuenuu

Opy2ux npeomemaos:

BbLIYUCTIAMY UNU OYEHUBAMb BEPOAMHOCTU
COObLIMULL 8 PEANbHOU HCU3HU,

8b10UpamMb NOOX00sAUUE MeMmOoObl
npedcmasieHus u 00pabomKu OAHHbLIX,
YMemb peuams HeclodCHble 3a0ayu Ha
npuMeHeHue 3aKOHA DONLUUX YUCeTl 8
CoOyUOI02UU, CIMPAXOBAHUU,
30pasooxpanenuu, obecnevenuu
0e30nacHOCmU HACeNeHUsl 8 YPE38bIUALIHbIX
CUMyayusx

— PemaTe Hec10KHBIE TEKCTOBBIE 3aJa4yu

Pewamo 3a0auu PA3HbBIX MUnoes, 6 nom
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TexcToBBIE

3aJla4YM

pa3HbIX TUIIOB;

— aHAIU3MUPOBATh YCIOBUE 3a7auu, IpU
HEOO0XOAUMOCTHU CTPOUTH IS €€
pelIeHrs MaTEMaTHYECKYI0 MOJIEb;

— TIOHUMATh U UCIOJIb30BATh JJI PEIICHUS
3aauu HH(POPMAIUIO, IPEICTABICHHYIO
B BHJI€ TEKCTOBOW U CHMBOJIbHOMN
3ammucH, CXeM, TaOJINIL, TUarpaMm,
rpaduKoB, PUCYHKOB;

— JEUCTBOBATh 110 AJITOPUTMY,
CoJIeprKalleMycsl B yCIIOBUU 3aauu;

— HCIIOJb30BATh JIOTUYECKHE PACCYHKACHUS
MIPH PEIICHUH 33]1a4H;

— paboTtaTh ¢ N30BITOYHBIMHU YCIOBHSIMH,
BBIOMpas U3 Bceil nH(popMannu, 1aHHbIE,
HE0OXOIMMBIE I PEIICHUs 3a/1a4H;

—  OCYUIECTBIISITh HECJIOKHBIN TIepedop
BO3MOXKHBIX PEIICHUMN, BBIOUPAs U3 HUX
ONTUMAJILHOE TI0 KPUTEPHSIM,
chOpMyIHPOBAHHBIM B YCIIOBHH;

— aHAJIM3UPOBATH U UHTEPIPETUPOBATH
[I0JIyYE€HHBIE PEILIEHUS B KOHTEKCTE
yCIIOBUS 3a7]aui, BEIOUPATh pPEIlIeHUs, He
MIPOTUBOpPEYAIINE KOHTEKCTY;

— pemiaTh 33/1a4¥ Ha pacdyeT CTOUMOCTH
MIOKYTIOK, YCIIYT, MO€3/I0K U T.IL.;

— peuiaTh HECJIOXKHBIE 3a/1a4M, CBSI3aHHbIE
C JI0JIEBBIM y4acTHEM BO BJIaJICHUU
bupmMoi, mpeanpusTueM,
HEJBMYKHUMOCTBIO;

— peuaTh 3314 Ha MPOCTHIE MPOLICHTHI
(cucTeMbl CKHI0K, KOMUCCHH) U Ha
BBIYMCIICHHE CIIOKHBIX TIPOILIEHTOB B
Pa3IMYHBIX CXeMax BKJIAJ0B, KPEIUTOB
1 UTIOTEK;

— pemiaTh MPaKTUYECKHUE 33a4H,
TpeOyrole HCIOIb30BAHUS
OTpHULATENIbHBIX YHCEN: Ha ONpEeeIICHNE
TEeMIIEpPaTyphl, Ha OTIPE/ICIICHNE
TIOJIOXKEHHUS Ha BpEMEHHOH ocH (10
HAIIIEH PBI U TOCIIE), Ha TBUKCHHE
JICHEeKHBIX CPEJICTB (MPUX0J/pacxon), Ha
orpeaeNeHue rTyONHBI/BBICOTHI | T.11.;

— HCMOJb30BaTh MOHATHE MaclITada s
HaxO0’KJICHUS PACCTOSTHUH W JJIMH Ha
KapTax, IUIaHaX MECTHOCTH, TUTAHaX
MTOMEIICHUH, BRIKPOUKaX, IMpu paboTe Ha
KOMIIBIOTEPE U T.II.

B noeceonesnoii scuznu u npu uzyuenuu
opy2ux npeomemos:

— pemath HECIOXHbIE IPAKTHUECKHE

yucie 3a0a4u NOGbIUUEHHOU MPYOHOCTU,

—  gulOUpamv ONMUMATLHBIN MEMOO peuleHsl
3a0ayu, paccmampueds pasiudnsle
Memoobl;

—  cmpoums Mooenb peuleHus 3a0ayu,
npo6ooUmv 00KA3AMENbHbIE PACCYHCOCHUS,

—  pewams 3a0ayu, mpedyowue nepebopa
8apUAHMO8, NPOBEPKU YCI08UI, 8blOOpa
ONMUMANTBLHO20 pe3yibmama,

—  aHaIU3UPOBAMb U UHMEPNPEMUPOBAMb
pe3yibmamol 8 KOHmMeKcme yCl08Us
3a0a4u, 8vlOUpamv peuleHus, He
npomugopedaujue KOHMeKCmy,

—  nepesooumv npu peuleHuu 3a0aiu
ungpopmayuro uz 00HoU gopmul 8 opyeyio,
UCNONIL3YS NPU HEOOXOOUMOCMU CXEeMbl,
mabauysl, epapuru, ouaspammol;

B noeceonesnoii ycuznu u npu uzyuenuu

opyzux npeomemos:

—  pewams npakmuyeckKue 3a0aiu u 3a0ayu

u3 Opyeux npeomemos
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3a7a4¥, BOZHUKAIOIIUE B CUTYAIUsIX
HOBCEIHEBHOU KU3HU

8.

I'eomerpus

— OmnepupoBatb Ha 6a30BOM ypOBHE
MOHATUSIMH: TOYKA, MpsiMasi, INIOCKOCTh
B IIPOCTPAHCTBE, MAPAICIBbHOCT U
MEPIEeHIUKYIAPHOCTD MPSIMBIX U
MJIOCKOCTEH;

— pacro3HaBaTh OCHOBHBIE BUIbI
MHOTOTPaHHUKOB (IIpU3Ma, MHUpaMua,
MIPSIMOYTOJIBHBIN Tapajuieenuie, Ky0);

— u300paxkaTh U3ydaeMble (PUTYpHI OT
PYKH U C TPUMEHEHHUEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB;

— JenaTh (BBIHOCHBIE) IUIOCKHE YEPTEXKH
U3 PUCYHKOB MIPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

— U3BIEKaTh UHPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax, nIpeJacTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

— npumeHath Teopemy [udaropa npu
BBIYHCIICHUH 3JIEMEHTOB
CTepeoMeTpruIecKuX Guryp;

— HaxXoAWTh 0OBEMBI U TUIOMIAIN
IOBEPXHOCTEN MPOCTEUIINX
MHOTOTPAaHHUKOB C TPUMEHEHUEM
hopmyu;

— pacrno3HaBaTh OCHOBHBIE BUIbI TEJ
BparieHus (KoHyc, HUIUHIP, cepa u
map);

— HaxoJUTh 0OBEMBI U TIJIOMIATN
ITOBEPXHOCTEN MPOCTEUIINX
MHOT'OTPaHHUKOB U TE€JI BPAILLIEHHUS C
npuMeHeHueM (Gopmyi.

B noeceonesnoii scuznu u npu usyuenuu

opyzux npeomemos:

— COOTHOCHUTH aOCTpaKTHBIC
TreOMETPUUYECKUE TTOHATUS U (DAKTHI C
peanbHBIMH KM3HEHHBIMU O0OBEKTaMH 1
CUTYaIUSIMU;

— HCHOJIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
buryp 11 perIeHns TUMIOBBIX 3a7a4
MPAKTUYECKOTO COEPKAHMS;

— COOTHOCHUTb IJIOIIA I TOBEPXHOCTEN
TeJ OAMHAKOBOU (POPMBI PA3TUYHOTO
pasmepa;

— COOTHOCHUTB 00BEMBI COCYIIOB
OJIMHAKOBOI (OPMBI PA3IUYHOTO
pasmepa;

— OlLIeHUBaTh (hOpMY MPABUIHLHOTO

Onepuposams nousimusmu: mouxda,
npamasl, RI0CKOCMb 8 NPOCMpPaHcmae,
napanierbHoCmy U NepneHOUKYIsAPHOCMb
NPAMBIX U NIOCKOCMEl,

NpUMeHAmMb 0/ peuleHus 3a0ay
2eomempuyeckue akxmol, eciu YCioeus
npuMeHeHUsl 3a0anvl 8 s8HOU hopme;
peuams 3a0a4u Ha HAX0AHCOeHUe
2eoMempuYecKux 6eIudUH no 0opasyam uiu
AnCOPUMMAM;

denamu (8bIHOCHbBIE) NIIOCKUE YePMENCU U3
PUCYHKO8 00BeMHBIX (hucyp, 6 mom uucie
pucosams 6uU0 ceepxy, cOOKy, Cmpoums
CeYeHUsL MHO202PDAHHUKOB,

U361€KAMb, UHMEPNPEMUPOBAMb U
npeobpazosvleams UHGOpMaAyUio o
2eomempuyeckux ueypax,
NPeOCmABIeHHYI0 HA YEPMeENCax,
npuUMeHsms ceomempuyeckue gaxmol 04
pewenus 3a0a4, 8 mom ucie
npeononazanuux HeCKOIbKO Uazos
peweHus;

ONUCHIBAMb B3AUMHOE PACNONONCEHUE
NPSMBIX U NJIOCKOCMEN 8 NPOCMPAHCMEe;
Gopmynuposamsv c60UCMEa U NPU3HAKU
ueyp;

00KA3bIBAMNb 2e0MempPUdecKue
VMBEPAHCOCHUSL,

enadems CMaHOapmMHoU Kiaccugurayuetl
NPOCMPAHCMBEHHBIX (hucyp (Mupamuobsl,
npuzmMbsl, napaieienunedsl);

Haxooums 06vembl U NIoWaAou
nosepxHocmeri 2eoMempu4ecKux mei ¢
npumenenuem Gopmyn;

BbIYUCTIAMb PACCOSAHUSL U YeTlbl 8
npocmpatncmse.

B noeceonesnoi scuznu u npu uzyuenuu
Opy2ux npeomemaos:

UCNONb306AMb CEOUCNEA 2COMEMPUECKUX
Queyp ona pewenus 3a0ay NPAKMU4eCKo2o
xapaxmepa u 3a0a4 uz opyaux ooaacmetl

16




MHOTI'OI'paHHHKA [10CJIE CITUJIOB, CPE30B U
T.1. (ONpeAesATh KOJINYECTBO BEPILUH,
pebep u rpaHeil MOITy4EeHHBIX
MHOT'OT'PaHHUKOB)

SHAHUU

OnepupoBath Ha 6a30BOM YpOBHE

IIOHATHUEM ACKAPTOBBI KOOPAWHATEI B

Onepuposams NOHAMUAMU 0eKapmosebl
KOOpOUHAamul 8 NPOCMPAHCMEe, 6eKmop,
MOOYIIb 8eKMOPA, pa6eHCmMBE0 8eKMOopoa,

MIPOCTPAHCTBE; KOOpOUHAMmMulL 8eKMOPQ, Y2071 MeHCOY
9. Bexroper BEKMOPAMU, CKATAPHOE NPOU3EEOEHUE
| HAXOJWTL KOOP/MHATEI BEPUIMH Kyba u 8EKMOP08, KOJLIUHEeapHble 8eKMOpbl,
MPSIMOYTOJIBHOTO TapajuIesenuIe1a HAXo00umbs paccmosnue mMexicoy 08yMsl
KOOPAUHATDLI mouxkamu, CymMmy 6eKmopos u
B npouszgedeHue 8eKmopa Ha 4ucio, y2oi
MedHcoy 6eKmopamu, CKaaapHoe
NMPOCTPAHCT
npousgedeHue, packiaovbléams eKmop no
Be 08YM HEKONNUHEAPHBIM 8eKMOPAM,
3a0aeams NIOCKOCMb YPABHEHUEM 8
0eKapmosoll cucmeme KOOPOUHAn,
pewams npocmeuuiue 3a0a4u 86e0eHuem
8eKMOPHO20 basuca
OrnuceIBaTh OT/ACIBbHBIC BBIAAIOITUECS Ilpeocmasnsamo 6xk1a0 8b10AOWUXCS
Pe3yIbTATHI, IOJTYYCHHBIC B XO/I€ MaAmemamuros 8 paseumue Mamemamury u
10. Acropus pa3BUTHUA MaTEMaTHKU KaK HAyKH; UMBIX HAYYHBIX obnacmel;
MATeMATHIKH 3HATH MIPUMEPHI MATEMATHICCKHIX NOHUMAMb PO MAMEMAMUKU 8 PA36UMUL
OTKPBITHIA U UX aBTOPOB B CBSI3H C Poccuu
OTEYECTBEHHOU U BCEMUPHOU UCTOPUEH;
MMOHUMATPH POJIb MATEMATHKH B PA3BUTHH
Poccun
[TpuMeHsSITh U3BECTHBIE METOIBI TIPH Hcnonvsoeams ocHosHble MemoObl
pELIeHNH CTaHIapTHBIX o0oKkazamenbcmed, nposooUms
MaTeMaTHYECKHX 3a/1a4; 00KaA3amenbcmeo U 8bINOIHAMb
3aMeyvaTh M XapaKTepHU30BaTh onposepalcenie,
MATEMATHIECKHE 3AKOHOMEPHOCTH B NPUMEHAMb OCHOBHbBLE MEMOObl PEULCHUS
. Mamemamuyeckux 3a0ay,
11. MeToanl OKpyKaloIen ICHCTBUTCILHOCTH, HA OCHOBE MAMeMaAmMuyecKux
S MIPUBOJIUTH TIPUMEPHI MATEMATHIECKUX 3axoromepHocmeii 6 npupode

3aKOHOMEPHOCTEN B MIPUPOJE, B TOM
YHUCJIe XapaKTePU3YIOMUX KPacoTy U
COBEpIICHCTBO OKPYKAIOIIET0 MUpa U
MPOU3BE/ICHUN HUCKYCCTBA

Xapakmepuzoeams Kpacomy u
COBEPULEHCTNEO OKPYIICAIOWEe20 MUpa u
npou3ee0eHUll UCKYCCmed;

NPUMEHAMb npocmeuue npocpammusle
cpedcmea u 31eKmpoHHO-
KOMMYHUKAYUOHHbIE CUCTeMbl NPU
peuleHuy MamemMamuyeckux 3a0ay
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4. OueHka 10CTHKEHHSI IIJIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHMS YUeOHO# NMPOrpaMmMbl

KOHTpOJIB nmpearnojgaracT BeIABJICHUC YPOBHSA OCBOCHUA y‘-Ie6HOI‘O MarcpuraJia Impru U3y4CHUU, Kak
OTIEIBHBIX Pa3/IesoB, TaK U BCETO Kypca MHPOPMATUKH ¥ HH(DOPMAIIMOHHBIX TEXHOJIOTUH B LIEIOM.

Tekymmii KOHTPOJIb YCBOSHUS MaTepralia OCYIIECTBIISETCS IMTyTEM YCTHOTO/TUCBMEHHOTO OIpOoca.
[lepuonuvecku 3HaHUS U YMEHUS 110 TIPOUJICHHBIM TEMaM MPOBEPSIOTCS TUCBMEHHBIMU KOHTPOJIBHBIMU
WJIA TECTOBBIX 3aJIaHHSIMH.

Ilpu mecmupoganuu Bce BepHbie 0TBETHI OepyTcs 3a 100%, Toraa oTMeTKa BHICTABIISIETCS B
COOTBETCTBHH C TaOIHUIICH:

[TporeHT BBIMOJIHEHMS 38 JaHHST Otmerka

95% wu Goiee OTJINYHO

80-94%% XOPOIIIO

66-79%% YIIOBJICTBOPUTEIILHO
MeHee 66% HEY/I0BJIETBOPUTEIHHO

Ilpu ebinosinenuu RPAKMUYECKON PAOOMbl U KOHMPOIbHOU DAOOMbL.
Coz[epxcaHHe u 00BeM MaTcpHraia, IIOJICKAIICTO IIPOBCPKE B KOHTpOJ’IbHOﬁ pa60Te, OIIPCaACIACTCA
nporpaMMoﬁ. HpI/I IMMPOBEPKE YCBOCHUA MaTCpHraia BbIABIISICTCS ITOJIHOTA, IIPOYHOCTL YCBOCHUA

YYAIIUMHUCS TEOPUU U YMEHHUE MPUMEHSTh €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaI[UsX.

OTMeTKa 3aBUCHUT TAK)K€ OT HATMYMS U XapaKTepa MOrPEIIHOCTEH, JOMYIIEHHBIX YUaIIIMHUCS.

* 2pybas owubKa — MOJTHOCTHIO MCKAKEHO CMBICIIOBOE 3HAYCHUE TIOHSTHS, ONIPECIICHMUS;

* noepewHocms OTpaXkaeT HETOUYHbIE (DOPMYITUPOBKHU, CBUJIETEIHCTBYIONINE O HEUETKOM

MPEACTaBICHUH PaCCMAaTPUBAEMOTO OOBHEKTA,

* Hedouem — HEMIPABWIbHOE MpEACTaBIEHUE 00 00BEKTE, HE BIHSIONIETO KapJUHAIBHO HAa 3HAHUS

orpezieNieHHbIe TPOrpaMMOil 00y4YeHNUS;

* MenKue nozpeuHocmy — HETOYHOCTH B YCTHOM M MMCbMEHHOM peuu, HE UCKaXalollue CMbICIIa

OTBETA WJIH PEUICHUSs, CIIy4ailHble OMUCKH U T.II.

DTam0HOM, OTHOCHTEIILHO KOTOPOTO OIIEHUBAIOTCS 3HAHUS YUAIIUXCS, SBIIAETCS 0053aTebHBIN
MUHHMYM COJIepKaHUsI THPOPMATUKH ¥ HH(POPMAIIMOHHBIX TeXHOJIOTHI. TpeboBaTh OT ydamuxcs
ompeieleHus, KOTOPhIE HE BXOAT B MIKOJIBHBIN Kypc HH()OPMATHKU — ATO, 3HAUUT, HABJIEKATh HA ce0s
poOJIeMbI CBSI3aHHBIC HAPYIIIEHWEM IpaB y4damerocs («3aKoH 00 00pa3oBaHUNY).

Hcxons n3 HOpM (MATHOAITIBHOM CUCTEMBI), 3aJI0)KEHHBIX BO BCEX MPEIMETHBIX 00JIacTIX
BBICTABJISIETE OTMETKA:

— «5» CTaBUTCS NPH BBITTOJIHEHNH BCEX 3aJIaHUI MOJHOCTHIO WY MPU HAIMYUHU 1-2 METTKUX
IIOTPELIHOCTEMH;

— «4» CTaBUTCS NMPHU HATUYIHUH 1-2 HETOYETOB WIIA OJTHOU OIIMOKH:

— «3» cTaBUTCS TIPU BBHITIOTHEHUH 2/3 OT 00beMa MPeIOKEHHBIX 3aIaHUI;

— «2» CTaBUTCS, €CITU JOMYIIEHBI CYIIECTBEHHBIC OIMOKH, TIOKA3aBIINe, YTO yYalIUics HE BIaJIeeT
00s13aTeTbHBPIMA YMEHHUSIMH TTOJAHHON TeMe B MOJIHON Mepe (He3HaHHe OCHOBHOTO IIPOTPaMMHOTO
MaTepuaia):

— «1» — OTKa3 OT BBINOJIHEHUS YUeOHBIX 00S3aHHOCTEH.



Ycemmuwtit onpoc ocyiecTBisieTcsl Ha KaXaI0M ypoke (3BpucTHUECcKas Oecesia, ornpoc). 3aaadei

YCTHOTO OIIpOCa SIBJISIETCS HE CTOJIBKO OLIEHUBAHUE 3HAHUN YYaIIUXCsl, CKOJIBKO OMpeieTICHNE
MPOOJIEMHBIX MECT B YCBOCHHH Y4€OHOTO MaTeprala U (UKCUPOBaHNE BHUMAHUS YICHHKOB HA CIIOXKHBIX
MOHSATHUSAX, IBJICHUAX, MPOIECCE.

OuenKa yCHIHbIX OMEEm 08 YU aAUIUXCS
Omeem oyenusaemcs OmMMemKou «J», €ClIi Y4CHHUK:

- IOJIHO PAacKpBUI COAEPKaHUE MaTepraia B 00beMe, IPeayCMOTPEHHOM IIPOrPaMMOiA;
- M3JIOKWJI MaTepHall TPAMOTHBIM SI3bIKOM B OTIPEICIICHHOM JIOTHYECKON ITOCIIeI0BATeIbHOCTH, TOYHO
UCTIOJIB3YyS TEPMHUHOJIOTHIO HH(POPMATHKHU KaK y4eOHOW AUCIUIUINHBI;
- TIPaBWIBHO BBHITIOJIHUI PUCYHKH, CXEMBbI, COITYTCTBYIOILIUE OTBETY;
- TIOKa3aJl yMEHHE WILTIOCTPUPOBATH TEOPETUUYECKHE MOJIOKEHHSI KOHKPETHBIMU IIPUMEpPaMH;
- TPOJIEMOHCTPUPOBAJ YCBOSHHE PaHee H3yYSHHBIX COMyTCTBYIOUINX BOMPOCOB, CHOPMHUPOBAHHOCTD U
YCTOMYUBOCTH MCIIOJIb3YEMBIX ITPH OTBETE YMEHHI U HABHIKOB,
- OTBeYaJl CAMOCTOSATENHHO 0€3 HABOSIINX BOIIPOCOB YUHUTEIIS.

B03MOXXHBI 0/JHA — JIB€ HETOYHOCTH TIPH OCBEIIEHHH BTOPOCTEICHHBIX BOIIPOCOB HJIM B BBIKJIAJIKAX,
KOTOPBIE YYEHHK JIETKO UCTIPABHJI 10 3aMEUAHHIO YUHUTEIIS.
Omeem oyenusaemcsi ommemrou «4,. €CIu OTBET yJOBJIETBOPSIET B OCHOBHOM TPeOOBAHUSAM Ha OTMETKY
«5», HO TIPH 3TOM UMEET OJINH U3 HEAOCTATKOB:
- JIONyIIEHBI OJJMH-[BA HEJ0YETa IPU OCBEIIEHUN OCHOBHOTO COJIEPKAHUS OTBETA, UCIPABJICHHBIC IO
3aMEUYaHUIO YUUTEIS:
- JIOMYIIEHBI OIMOKA WK 0oJiee ABYX HEJ0YETOB IPH OCBEIICHHH BTOPOCTETICHHBIX BOITPOCOB WU B
BBIKJIaJIKaX, JIETKO UCIPABJIEHHBIE IO 3aMEYaHUI0 YUUTEIS.
Ommemka «3» CTaBUTCS B CIEIYIOUIUX CIIydasx:
- HETMOJIHO MJIM HETIOCIIeI0BATENbHO PACKPBITO COAEP)KaHUE MaTepualla, HO M0Ka3aHo olliee NOHUMaHue
BOINPOCA U NMPOJEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHBIE [Tl JAJIbHEHIIIEro YCBOSHUS IPOrPaMMHOTO
MaTepHala onpezeseHHbIe HaCTOsIIeH IPOrpaMMoii;
Ommemxa «2» CTaBUTCS B CIEAYIOLUIUX CIyYasiX:
- HE PacKpbITO OCHOBHOE CO/IepXKaHNe yueOHOro MaTepuana,
- 0o0OHapy’KeHO He3HaHME WIIM HETIOJIHOEe TOHUMaHUe YICHUKOM OOJbIIel MM HanOoJjiee BaXKHOHM JyacTu
yueOHOro MaTepHana;
- JONYUICHBI OIIMOKHU B ONPEACTICHUN MOHATHH, IPU UCTIOIBb30BaHUH CIIEIIMAIbHON TEPMUHOJIOTUH, B
PHUCYHKaX, CXeMax, B BBIKJIAJIKaX, KOTOPbIE HE UCIIPaBIICHBI TIOCJIE HECKOIBKUX HABOSIIMX BOIPOCOB
YUUTEJIS.
Ommemka «1» CTaBUTCS B CIEIYIONINX CIIydasx:
- YYEHHK OOHapYXWJI ITOJTHOE HEe3HaHNE W HETIOHNMaHNE H3y4aeMoro yueOHOro MaTepHrana;
- HE CMOT OTBETHUTH HH Ha OJMH U3 TIOCTABJIICHHBIX BOIPOCOB 110 U3y4aeMOMY MaTepHaiy;
- OTKazaJcs OTBeYaTh Ha BOMPOCH! YUUTEIISI



5. KaﬂeHﬂapHO-TeMaTH‘{CCKOG IJIAHUPOBAHHUE C ONIPECACTCHUSMU OCHOBHBLIX BU/JIOB NEATECIBbHOCTHU 06y‘laIOIIII/IXCH Ha YpOKe 11 knacc 60a30BbIH

YPOBEHb

Ne Tema OcHOBHBIE DopMbl JaTa npoBenenust Mpumeyanue
YPOK | ypoka BH/IbI 1eSITeJIbHOCTH KOHTPOJIA 1o IJIAHY (paxTuyec
a KH
Iloemopenue: VYyacrue BO
[Ipeobpasosarus § dponTanBHOI Gecene
IPOCTEHIINXBBIPAKEHUH,
BKJIIOYAIOIIUX apu(PMeTHUECKHE VB TyaTbHas
1 orepanuu, onepanuu paGota CEHTA0pb
BO3BE/ICHUS B CTEIICHb,
U3BJICYEHMSI KOPHS,
JorapupMUpPOBaHHUS.
Iloemopenue: ®poHTAIBHO
Pemenne HppalMOHAIIBHBIX 06061aeM,
2 ypaBHEHUIl U HEPaBEHCTB. DponTanbHas pabora MpoBepsiEM,
MCIIPABIIIEM
Ilosmopenue: ®poHTaIbHO
3 Pemenune J}OFapI/I(l)MI/I‘ICCKI/IX DpoHTaTbHAS paboTa 00o011aem,
YPaBHEHU U HEPABEHCTB. IIPOBEpPSIEM,
HCIIPaBIIIEM
Iloemopenue: ®poHTAIBLHO
4 Pemenue IEOKaSaTeJ'IBHBIX DpoHTaTbHAT paboTa 00o001IaeM,
YPaBHEHU U HEPABEHCTB. IIPOBEpSIEM,
HCIIPaBIIIEM
Iloemopenue: ®poHTAIBHO
«AKCHOMBI CTEpEOMETPHH. 06006mmaeM,
5 TapaiiebHOCTS 1 ®ponTanpHas pabora HpOBEpsEM,

NEPIEHAUKYJISIPHOCTD B

HCTIpaBJIsACM




IMPOCTPAHCTBEC»

Iloemopenue: ®poHTATBHO
[IpeobpazoBanue mpocreimmx o0o01maem,
6 TPUTOHOMETPUYECKHX dponranbHas paboTa IIPOBEPSIEM,
BBIPAKCHU. HCIIPABISAEM
Iloemopenue: ®pOoHTAIBLHO
«Teopema o Tpex 000011aeM
7 p P ®dpoHTanpHas padbora [HacM,
NEepIEHINKYIISPax)» poBepsieM,
UCIIPaBIIsiEM

Iloemopenue: @OpoHTAIBHO

g Pemenne TpuroHOMeTpHUUECKUX 5 06061aeM,
= ®ponTtanpHas padoTta

YpaBHEHHIA U HEPABEHCTB. npoBepsieM,
UCTIPaBIISIEM

Oyukuus. ['paduk pyHkuuu.

O6nactb OIpEeEHHS 1 } PaBoTa y 10CKH

9 MHOYECTBO 3HaUEHHH W3yueHre HOBOI TeMBbI

. B TETpaIu
(GyHKIU.
10 BxoaH0i#1 KOHTpOIIB K.3. KoHnTponbHas
paborta
OO6nacTp ornpeneneHus u
MHO€ECTBO 3HaYEHUI

11 TPUTOHOMETPUUYECKHX ®poHTanbHas paboTta Pabora B TeTpaau
(GyHKLIUH.

«BeKTOopsI B IPOCTPAHCTBEY o

12 p poctp Nzyuyenue HoBoM Tembl | PabGorta B TeTpamu
CaotlicTBa QyHKIINH: PaGoTa o
MOHOTOHHOCTb, YETHOCTH, .

13 W3y4yeHne HOBOM TEMBI | FOTOBBIM
HEYETHOCTb, IEPUOTUIHOCTB,

yepTekam

OTPaHUYEHHOCTh (DYHKIUH.




CgoiicTBa (yHKINU:

MOHOTOHHOCTB, HCTHOCTD, CamocrosrenbHas Pabora o
14 HEYETHOCTH, IEPUOAUNIHOCTD,
N pabota KapTOuKaM
OrPaHUYEHHOCTh (YHKLUH.
YeTHOCTh, HEYETHOCTD,
NEPUOTUIHOCTD
TPUTOHOMETPHUYECKUX
KIUH. o
15 (pynKu N N3yuenue HoBoM Tembl | Pabota B TeTpanu
OcHOBHO nepuoz
TPUTOHOMETPHUYECKHIX
GbyHKIHIA.
JlekapTOBbI KOOPAMHATHI B
16 IPOCTPAHCTBE. N3yuenue HoBoM TeMbl | PaboTa B TeTpanu
CaoiicTBa u rpaguk
17 GyHKIMUY = COSX. N3yuenue HoBo# TeMbl | PaboTa B TeTpaau
Koopaunats! BekTopa B @ponTtanbHas ~ pabora | PaGora 1o
18 [IPOCTPAHCTBE. 1o 00paboTKe HAaBHIKOB | TOTOBBIM
yepTekam
Lo CaoiicTBa u rpaguk ®poHTanbHas paboTta PaGoTa o
KIIUUY = COSX.
yHkuMny 1Mo 00paboTKe HABBIKOB KapTOUKaM
CaoiicTBa 1 rpa@uK GyHKIUU ®poHTAIBLHO
y = sinx. . 0000111a€eM,
20 N3y4eHne HOBOW TEMBI
MpoBeEpseM,
WCTIpaBIIsIeM
Pemenue 3a1a4 o teme: ®poHTanpHas padoTta KoHTposbHas
21 «KoopauHars! BekTopa B Mo 00paboTKe HABBIKOB pabora

IMPOCTPAHCTBE»




CgoiicTBa u rpaduk GyHKIIHHA

®ponTanpHas padora

22 y = sinx. 10 06paGoTke HaBbiKoB | a00Ta B TETpaM
CBs13p MEX1y KOOpAMHAaTaMHU
BEKTOpa U KOOpAUHATAMU
TOYEK. NanuBuayansaas
23 4 Pabora B TeTpaau
dopmyiia pacCTOSHUS MEXIY pabota
JBYMSI TOYKAMH.
CgoiicTBa u rpaduk QpyHKIHH
24 y = tgx. Wzyuenue HoBoM Tembl | PaGota y mocku
[Ipocreiimue 3anaum B
kKoopauHaTax. Popmyna s § VHuBHIyanbHas
25 BBIYUCIICHHSI PACCTOSTHUS W3yueHre HOBOH TEMBI Bo1a
MEXy TOUKaMH B p
IPOCTPAHCTBE.
CgoiicTBa u rpaduk GpyHKINH ®ponTanpHas paborta
26 y =tgx. 10 06paGoTKe HaBbIKoB | a00Ta B TETpaM
OO0patHsble
TPUTOHOMETPUYECKUE (DYHKIIUU . Pabora y nocku u
27 p OMETP by, H3yuenre HOBOI TEMBI Y OKTsA0pb
UX CBOWMCTBA M TpaduKH. B TETpaJu
Pemenne 3amau mo teme:
28 «Hpoc"peﬁmﬂe 3a71a4d B CaMocTosTenbHas HpaKTI/I‘leCKaH
KOOpJMHATaX» pabota pabota
Pemenne 3amau o teme: ®poHTanpHas paboTa
29 «TpuroHoMeTpHYeCcKHe 1o 00paboTKe HaBBIKOB Padora y nocku u
GyHKIII B T€Tpagu
30 KonTpoJuanHas padora Nel K3 Kontponbnas

mo Teme: «Meton KOOpJAHUHAT B

paborta




IMPOCTPAHCTBEC»

O000maromumii YpoK 1o
rinaseVII

CamocrosiTenbHas PaGora o
31 «Tpuronomerpuueckue
paboTta KapToyKaM
G YHKITII
KontpoabHas padora Ne2.
10 TeMe: KoHntponbhas
32 «TpUroHOMETpUYECKUE K.3.
paborta
byHKIII
YTroa Mexy BEKTOpamH. .
33 Ay p Wzyuenue HoOBOM Tembl | PaGorta B TeTpamu
[TonsiTrie 0 MpoU3BOAHOM
(GyHKLIUU.
IIpousBoaHas KLU B .
34 p A bynku Wzyuenue HoBOM Tembl | PabGorta B TeTpamu
TOYKE.
[TonsiTHe HEMPEPHIBHOCTH
(GyHKLIUU.
CkansspHO€E MPOU3BENCHUE
35 BEKTOPOB. N3yuenune HoOBOH Tembl | PaboTa B TeTpaau
DU3NYECKUI CMBICIT
36 TPOM3BOTHOM. W3yuenne HOBOM Tembl | PaGora B TeTpann
IIpon3BoHAs CTENEHHOM
37 (GyHKIUH. ®poHTanpHas paboTta Pabora y nocku
YpaBHEHHE IIIOCKOCTH B
IIpOCTpaHCTBE. Beruncienue
38 N3yuenune HOBOI Tembl | PaboTa y mocku

YIJIOB MCXKAY MPAMBIMHA U
IIJIOCKOCTSAMM.




IIpounsBoHas CTENIEHHON

39 GyHKLUH. ®dponTankHas padora PaGora B TeTpamu
Pemenue 3a1a4 no teme: ®pontanbHas  pabora
«CkasipHOe IPOU3BE/ICHHE
40 P p 1 110 00pabOTKE HABBIKOB | PaGora B TeTpajm
BEKTOPOBY.
IIponsBoaHas cTeEnEeHHOU ®ponTanpHas  pabota
41 yHKumy. 1o 00paboTKEe HABBIKOB Pa6ora B Tetpanu
HpOHSB(iL[HBIG 3JIEMEHTapHBIX } PaBoTa y 10CKH
42 GyHKLUIA. N3ydyeHre HOBOM TEMbI
B TETpaIu
P(e:meHHe 3aa4 1o TeMe: CamocrosTenbHas PaGora o
«CkasnspHOe IpOu3BeICHHE
43 P p A pabora TOTOBBIM
BEKTOPOBY.
gepTexam
HpOHSB(i)IHI;IC JJIEMEHTAPHBIX } PaBoTa y 10CKH
44 GyHKIHIA. M3ydyeHne HOBOM TEMBI
B TETpaIu
[TonsTHE O CUMMeTpPUU B
npoctpanctse (LlenTpanbHas,
45 OCeBast U 3epKalTbHAsI M3yuenue HOBOM TeMbl | PaGota B TeTpaan
CUMMETPUN).
Cnoxnas ¢pyakuus. O61acThb
OIIPEEICHUS CI0KHON o
46 pel N3yuenue HoBo# TeMbl | PaboTa B TeTpaau
GyHKLINU.
[IpaBuna quddepeHpoBanus.
T[Ipon3BOAHBIE CyMMBI H y Pabora y nocku 1
47 p H M N3y4eHne HOBOW TEMBI Y
pPa3HOCTH. B TETpaIu
48 [TapamiensHbIN IEPEHOC. @ponrtanpHass  paborta | [IpakTuueckas




o 00paboTKe HABBIKOB

paborta

49

[TpaBuna auddepeHunpoBaHUs.
IIpou3BoHast IPOU3BEICHHUS.

®ponTtanpHas  pabora
1o 00paboTKe HABBIKOB

Pabora B TeTpaau

HOSAOPb

50

Pemienue 3aja4 1o teme:
«JIBIOKEHHS .

®poHTanbHas  pabora
1o 00paboTKEe HABBIKOB

Pabora B TeTpaau

o1

[TpaBuna auddepeHunpoBaHus.
IIpon3BoHAs YaCTHOTO.

N3ydenune HOBOM TEMbI

Pabota y nocku

52

[TpaBuna auddepeHnnpoBaHUs.
IIpousBoaHas CJI0’)KHOH

byHKIHH.

N3ydyenne HOBOU TEMBI

Pa6ora B TeTpanu

53

KonrpoabHasi padora Ne3
o TeMe: «CKaJIsIpHOE
MIPOU3BE/ICHNE BEKTOPOB.
JIBHOKCHUS

K.3.

KoHntponbhas
paborta

54

Pemenue 3aay no teme:
«IIpaBuna
T pepeHIIMPOBAHUS

®ponTtanpHas paborta
1Mo 00paboTKe HABBIKOB

PaGora y mocku u
B TETPaIU

55

Tena Bpamenus. M306paxenue
TEJ BpPAIICHUs Ha IUIOCKOCTH.
[Munuaap. OcHOBaHME, BHICOTA,
0OO0KOBast MOBEPXHOCTb,
oOpazyronas, pa3BepTKa.
[Tmomaas MOBEPXHOCTH
LWIMH]IpA.

N3ydyeHnne HOBOM TEMBI

PaGora B TeTpanu

56

Pewenue 3anau o reme:
«ITpaBuia
Qg pepeHIIMPOBAHUS

®ponTtanpHas paboTta
Mo 00paboTKe HABBIKOB

Pabora y nocku u
B TETPAIU

10



Pemrenne 3a4a4 110 TEMC:

57 «ITpaBuna CamocrosTenbHas PaboTa o
T hepeHIMPOBAHUS» pabota KapTOuKaM
OCHOBHBIE CBOICTBA IPSIMOTO
KpPYroBOro IMIMH/pa. Pemenne y Pabora y nocku u
58 pyr I AP W3yueHre HOBOM TeMbl Y
3aja4 1o reme: «lunmuuaap» B TETpaau
FeOMeTpI/ILIeSKI/II/I CMBICTT 5 PaGora y 0CKH H
59 IIPOU3BOIHOM. W3ydyeHre HOBOM TEMbI
B TETpaau
Pemenue 3anaq no reme: NunuBunyanbHas NunuBunyanbHas
60 «Iwmaap»
pabora paborta
["'eomeTpryecKuil CMbICI ®ponrtanpHas padora
IIPOM3BOTHOH. } 10 00pabOTKe HABBIKOB | PaGoTa y JOCKH U
61 YpaBHEHME KacaTeabHOU K
B TETpaau
rpaduky QyHKINH.
I'eomerpruecknii cMbICT ®poHTanbHas paboTta
62 VpaBHeHHE KacaTelbHOM K
B TETPaau
rpaduky QyHKIUH.
6 PE[H_ICHI/IC 3a7a4 10 TeMe: ®ponTanpHas paborta Pa6oTa y I0CKH 1
«ununap»
P 110 00paboTKe HABBIKOB | TeTpam
Obobmarouuii ypok 1o riase NunuBunyanbHas NuauBunyanbHas
64 VI «IIpoussoanasy.
pabora paborta
Konyc. OcHoBaHue, BbICOTA,
OOKOBast MOBEPXHOCTh o
65 p ’ N3yuenue HoBo#t TeMbl | PaboTa B TeTpaau

obOpa3yroasi, pa3BepTKa.
[Tnomaap MOBEPXHOCTH KOHYCA.

11



OCHOBHBIE CBOMCTBA MIPSIMOIO
KpYTrOBOT'O KOHYCA.

KouTpoJanHas padoora Ne4.

KonTposbnas
66 o teme: «IIpousBoaHas» K.3.
pabora
[TpomMexyTKH BO3pacTaHus U
67 yObIBaHUSI (DYHKIIUH. N3ydyenue HOBOM TeMbl | PaGora B TeTpaau
VYceuennslil konyc. OcHOBaHue,
BBICOTa, OOKOBAsi TOBEPXHOCTH, .
68 Wzyuenue HoBOM Tembl | PaGorta B TeTpamu
oOpasytoiasi, pa3BepTKa.
69 Hé)OMemyT(Iic)H BO3pacTaHus U ®dpoHTanpHas padbora PaGoTa y 10CKH 1
BIBAHUS KIIHH.
y YH 110 00paboTKe HABBIKOB | TeTpa
Pemmenue 3anay no teme: VB IyaTbHAs PaGoTa 1o
70 «Konycy
pabota KapTO4KaM
HaubGonrpiiee n HaumeHslIee ®poHTanbHas paboTta
3HAYCHMS, TOYKH IKCTpEMyMa 1Mo 00paboTKe HABBIKOB
(JloKanbHOTO MaKCUMyMa U PaBoTa y 1OCKH 1
71 muHUMyMa). VccenoBanue B TeTPaN
3JIEMEHTApHbIX (PYHKUIMN Ha Thal
TOYKHU HKCTPEMYMa C TIOMOILBIO
IIPOU3BOHOM.
Haubonbiiee u HaMeHblIee ®poHTanpHas paboTta
3HAYCHMS, TOYKH OKCTpEMyMa o 00paboTKe HaBBHIKOB
72 (JIOKATBEHOTO MaKCHUMyMa K Pa6ota y nocku
muHUMyMa). ['paduueckas
WHTEPIpPETAIIHSI.
Cdepa u map, ux ceueHus.
73 VYpaBHenue chepsl B Nzyuyenue HoBOM Tembl | PabGorta B TeTpamu

IIPOCTPAHCBE.

12



[IpuMeHeHne nNpou3BOIHON K
UCCIIEI0BaHUIO (PYHKIUH 1

74 IIOCTPOCHHUIO TPAPUKOB N3y4enne HOBOi Tembl | Pabora B TeTpaan
GYHKIIHA.

B3aumnoe pacrnonoxenue .

75 N3yuenne HOBOW Tembl | Pabora B TeTpamm
cdephl U TIOCKOCTH.
HauGonbiiee u HauMeHblee
3HaYeHUE PYHKIIUH.

76 Hccnenopanue sneMenTapapix | VHIMBHAYyambHas ®ponTaNbHbIIM
¢byHKUMi Ha HauboJbLIee U pabota orpoc
HaMMEHbIIIee 3HAaYCHHUE C
MOMOIIIHIO TPOU3BOTHOM.

77 K 3a nepeoe nonyzodue K3 Konrtponbnas

o pabora
Haubonbiee 1 Hanmenbliee CamocTosaTrenbHas Pa6ora no
78 3HaueHne QyHKIUH.
pabora KapTOYKaM
KacarenbHas  mIockocTh K

79 chepe. N3yuenue HoBoM Tembl | PabGota B TeTpanu
[Ipumenenue npousBogHoii npu | @poHTanpHas  paborta
pemwenuy 3ana4. lIpuMeHenne | o 06paGoTke HABBIKOB
IPOM3BOIHON JJIS1 HAXOXKIEHUS

80 HaWITYYIIErO PENICHUS B PaGota B TeTpaau
MPUKIIATHBIX, B TOM YHCIE
COLMATEHO-9KOHOMHYECKHUX,
3a/1auax.

[Tnomane chepsl. .

81 mane chep N3yuyenue HoBoM Tembl | PabGota B TeTpamu
Bropas npousBoHas u ee .

82 pai Tip A Nzyuyenue HoBoM Tembl | PabGorta B TeTpamu

T€OMETPUYECKHI CMBICII.
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BeimykiiocTs rpaduka
(GYHKIIMH, TOYKHU TIeperuoa.

Pemenue 3amau 1o Teme:

Pa6ora 1o
83 «Cdepar [IpakTuueckas padbora
KapTO4Kam
Bropas npousBojHas, ee ®ponTanpHas paboTta
84 reoMeTpHUecKHii M GU3HUCCKHH | 110 0GpaboTKe HaBbikop | [ A00Ta Y JOCKH 1
CMBICIL. B TETpaIu
[Tpumepb! pyHKIIMOHATBHBIX
85 3aBHCHUMOCTEH B peabHbBIX W3ydenne HOBOM TeMbl | PaGoTta B TeTpamu
nporieccax u SIBJICHUSX.
o6 Pemenue 3anay no teme: «Tena | @ponransHas pabora Pa6oTa y 0CKH 1
BPALICHUS»
p 110 00paboTKe HABBIKOB | TeTpaH
O06006marmui ypok 1o riase
87 IX «IIpumenenne NunuBunyansHas @pOoHTAIBHBIN
MIPOU3BOTHOM. pabora OTIpoC
Pewmenue 3anau no teme: «Tena | @ponTtanpHas  paborta
88 BpamicHu:1» 1o 06paGoTke HaBbikoB | Pa00Ta B TeTpaIM
[
KonTposbHas padora NeS. KoHTposbHas
89 o Teme: «IIpumeHeHue K.3.
. paborta
IPOM3BOTHOW
[TepBoobOpazHas. .
90 p p Wzydenue HOBOU Tembl | PaGorta B TeTpamu
[1]
KoHnTtpoJbHas padora Ne6 KouTposbHas
91 o teme: «Tena BpaleHus» K.3. despainb
pabota
[TepBooOpa3HbIe 31eMEHTapHBIX
92 ¢Gyuxuuii. ITpaBuna Nzyuyenue HoBOM Tembl | PabGorta B TeTpamu

HaXO0XICHUA HCpBOO6pa3HBIX.
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[Mousatie oovema. [TogoOHbBIE
Tea B MPOCTPAHCTBE.
COOTHOIIICHUS MEXTY

93 N3yuenne HOBOW Tembl | Pabora B TeTpamm
IUIOMIAIIMH U 00bEMaMU
[MOAOOHBIX TEIL.
[TpaBwiia HaX OXKICHHUS @ponTanpHas ~ pabota
94 1IepPBOOOPA3HBIX. 1o 06paboTke HaBpikop | Pa00Ta B TeTpany
[ToHATHE KPUBOJIMHEWHON
Tpaneuuu. Ilnomane .
95 patielt N Pl A Wzyuenue HoBoii Tembl | PaGota B TeTpaau
KPUBOJIMHEHHOM TPAICIIUH.
O0beM kybda.
O0BEM MPSIMOYTOJIBHOTO "
96 pAMoyr Wzyuenue HoBoii Tembl | PaGota B TeTpamu
napajureNieumne/ia.
OmnpeneneHHblil HHTErpall.
[TonsiTrie 06 ompeeeHHOM
WHTETpaIe KaK ILTOMIAIH
97 KPHUBOJIMHEHHOMN Tpareiuu. N3yuenue HoBoM Tembl | PabGota B TeTpanu
®opmyna HerotoHa —
Jleibuua.
Pemenue 3amau no teme:
«O0BEM IIPSIMOYTOJILHOTO o
98 PAMOYT W3zyuenne HoBo# TemMbl | PaboTa B TeTpaau
napasuieNieumne1a.
Brruncnenue onpeneneHHbIX ®dponTanpHas padora
99 MHTETPAJIOB. 10 06paboTKe HaBbIKOB | £'a00Ta y HoCKHU
100 Brruncnenue miomanei @ponranpHass  pabota | PabGora B TeTpaau
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IUIOCKUX (GUTYP C TOMOIIBIO
MHTETpaa.

o 00paboTKe HABBIKOB

O0beM IpsIMOi TPU3MBI.

101 Wzydenune HOBOU Tembl | Paborta B TeTpamu
Brrunciienue nomanei ®ponTanpHas pabora
IIOCKHX (Uryp € HOMOLIBIO 1Mo 00paboTKEe HABBIKOB
102 UHTEerpaja. Berancienue IIposepka
00BEMOB TeJI BpaLEHUS C 3HAHUU
MOMOIIHIO UHTETpAJIA.
O0bem ruInHApa. .
103 1 P W3yuenne HOBOI Tembl | PaboTa B TeTpaau
104 OI/I606HIaIOHII/II/I ypok 1o riaBe X | dponTanpHas pabora Tposepka
«HuTterpany. o
|y 110 00PaOOTKE HABBIKOB | oo o
(1]
KontpoJabsHas padora Ne7. KomTpornbHas
105 o teme: «MHTErpam K3
pabora
Pemenne 3amay  mo Tteme: | @poHTaNbHAsS paboTa
«O0BeM TpSAMONM  TPU3MBL |
106 P p 110 00pabOTKe HABLIKOB | PaGoTa y HOCKH
[UTHH]IPAY
IIpuMeHeHne NpOU3BOJHON U ®ponTanpHas paborta
MHTErpajla K peHICHUIO 1Mo 00paboTKe HABBIKOB
107 NPaKTHYECKHX 33/1a4 B (pU3HKE Pa6ora y gocku
U TEOMETPHH.
Pemrenne 3amau  mo Teme: | dpoHTaNbHAsS paboTa
108 «O0BeM mpsAMONM  TPHU3MBL | | 0 06paboTKe HABBIKOB IIpoBepka
OWJIUHIPA 3HAHUU
[IpruMmeHeHnne nporu3BOIHON U o
109 p P A N3yuenne HOBOIl Tembl | PaboTa B TeTpaam

HWHTCrpajia K pCuICHUIO
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MPAKTUYECKHX 3a7ad.
HaxoxaeHne ckopocTy JUist
nporiecca, 3aJaHHOTO
dbopmyIoit uiu rpaduKom.

110

TabnuuHoe u rpaduueckoe
NPEe/ICTaBICHUE TaHHBIX.
Komb6unaTopHsle 3a1aun.
[TpaBuio mpou3sBeaeHUsI.

®dpoHTanpHas padoTa
1Mo 00paboTKe HABBIKOB

PaGora y mocku

111

Brrunciaenne o0beMOB TeJI C
IMOMOIIBIO OIMPECACIICHHOI'O
HHTCIrpaa.

N3ydyenne HOBOM TEMBI

Pabota B TeTpanu

112

[Toouepennsiit 0TOOp
HECKOJIBKUX 3JICMECHTOB U3
KOHEYHOT'O YK CJIa MHOXECTB.
ITepecranoBku. Pa3memnenus.
®opMmybl YKMCIla IEPECTAHOBOK
Y pa3MELICHUM.

N3ydyenne HOBOU TEMBI

Pabota B TeTpanu

113

CoueTaHus U UX CBOMCTBA.
DopmyJIbl YUCIa COYETAHUMN.
Pemenune koMOMHATOPHBIX
3a/1au.

dpoHTanbHas paboTa
o 00paboTKe HaBBIKOB

Pabota y nocku

114

OO6beM HaKJIOHHOW MPU3MBI.

N3ydyenne HOBOM TEMBI

PaGora B TeTpamu

115

®opmyna 6unoma HeroToHa.
CgoiicTBa OMHOMHHAIBHBIX
k03 uureHToB. TpeyronbHuK
[Tackans.

N3ydenune HOBOM TEMBbI

Pabota B TeTpanu

116

O06beM nmupamuIb.

®ponTanpHas paboTta

Pabora y nocku

MapT
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1Mo 00paboTKe HABBIKOB

DJIeMEHTApHBIC U CIIOKHBIC
coObsrTra. KomOuHamn

117 coObITHA. [IpOTUBOIONOKHOE N3yuenne HOBOW Tembl | Pabora B TeTpamm
coObITHE.
BeposiTHOCT COOBITHSL. @ponrtanpHas  pabota
Paccmotpenue cirydaes u 1Mo 00paboTKEe HABBIKOB
BEPOSITHOCTH CYMMBI

118 P M . Pabota y nocku
HECOBMECTHUMBIX COOBITHIA,
BEPOSITHOCTD
MPOTUBOMNOJIOKHOTO COOBITHSI.

119 PgHgGHI/IC 3aJ1a4 0 TeEME: ®dpoHTanpHas padbora ITpoBepka
«O0BeM mHpaMuIb» o

pamuz 110 00PaOOTKE HABBIKOB | oo o
120 CnoxeHue BepOATHOCTEN. CamocrosiTenbHas Pabota o
pabota KapToYKaM

O6beM KoHyca. .

121 Y N3yuenue HoBOM Tembl | PabGorta B TeTpanu
[ToHATHE O HE3aBUCUMOCTH ®poHTanbHas paboTta
COOBITHIA. 110 06paboOTKe HABBIKOB

122 YMHOKEHUE BEPOATHOCTEM. HIposepka
BeposTHOCTB U cTaTucTUyeckas 3HaHUH
YaCTOTa HACTYIUUICHUSI COOBITHSA.
Pemenne nmpakTuyeckux 3anad ¢
NPUMEHEHHEM BEPOSITHOCTHBIX .

123 p P N3yuenue HoBo# TeMbl | PaboTa B TeTpaau
METO/IOB.
Pemenne 3amad 1o Teme:

124 | «O6bem koHyCa» Usy4enne HOBOI Tembl | PaGora B TeTpan
Crny4aiiHble BeTMYUHBI. .

125 ya N3yuenue HoBo#t TeMbl | PaboTa B TeTpaau
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Pemenue 3amau 1o Teme:

CamocrosTenpHas Pabora o
126 «OOBEMBI TEI».
pabota KapTOuKaM
LleHTpanpHbIEe TEHCHIINH.
127 N3yuenne HOBOI Tembl | PaboTa B TeTpaau
Meps! pazbpoca. ®ponTanbHas abota
128 P P PaGora y mocku
1o 00paboTKe HABBIKOB
[
199 KOHTpom,ggﬂ padora Ne§ ®ponTanpHas padbora Pa6oTa y I0CKH 1
1o Teme: «OOBEMBI TeI.
110 00pabOTKE HABBIKOB | o TeTpam
Pemenne npakruyeckux 3aaad ¢
130 IPUMEHEHHUEM BepOATHOCTHBIX | VHIMBHAYyaIbHAs Pabora o
METO/IOB. pabota KapToYKaM
131 O06nbem mapa. ®dpoHTanpHas padbora PaGora y nocku u
1o 00pabOTKe HABBIKOB | B TETPaIu
O6o06maromuit ypok 1o riase
X1 = X1l «DnemeHTHI
132 KOMOMHATOPHKH, CTAaTUCTHKU U | VI3ydenne HoBOM Tembl | PaGora B TeTpann
TEOPHH BEPOSTHOCTH.
KonTposbHas padora Ne9. ®poHTanbHas paboTta
0 TeMe: «IIIEMEHTEI 1o 06pa6OTKe HaBbLIKOB Pa6ora y JIOCKH 1
133 KOMOMHATOPUKH, CTATUCTUKH U
B TETpaau
TEOPHH BEPOSTHOCTH
Pemienue 3a1a4 o teme: ®poHTanpHas padoTa
«O0Bem mapa»
134 P 110 00pabOoTKe HABBIKOB | Pay5oTa y JIOCKH
Pemenne npaktuueckux 3anad ¢ | @ponranpHas  paboTa
135 Pabora y mocku

MMPUMCHCHUCM BCPOATHOCTHBIX
METOJ0B.

o 00paboTKe HAaBBHIKOB

19



136

O06beM 1apoBOro CerMeHTa,
LIapOBOTO CJI0S U IIapOBOTO
CEeKTOopa.

®ponTanpHas padora
o 00pabOTKE HABBHIKOB

Pabota y nocku u
B TETpaIu

137

Pemrenne IMPAKTUYCCKUX 3a7a4 C
IMPUMCHCHUCM BCPOATHOCTHBIX
MCTOAOB.

NunuBunyanbHas
pabora

Pabora 1o
KapTo4Kam

138

Iloemopenue.
Yucnosele BeipaxkeHus. Moynnb

qucia.

[TpakTnueckas pabota

PaGora o
KapTOUYKaM

139

[Tnomane chepsrl.

K.3.

KonTponbnas
pabora

140

Ilosmopenue.
[IpeoOpazoBanue MpoCTEHIITNX

BBIPAKCHHH, BKIIFOUAIOIIUX
apudMeTHYECKHUe onepalu,
ONepaly BO3BEICHUS B
CTETEeHb U3BJICUCHHS KOPHSI,
norapuMUpoOBaHUSI.

NunuBunyanbHas
pabora

PaGora o
KapTOUKaM

141

Pentenue 3amad mmo temMe:
«Ilnomans chepb»

N3ydyenne HOBOUM TEMBI

Pabota B TeTpanu

142

Iloemopenue.
IIpouentsl. [Iporpeccun.

beckoneuno yObIBarommas
reoMeTpHryYecKas
MTOCIEA0BATEILHOCTD U €€
CyMMa.

dpoHTanbHas paboTa
o 00paboTKe HaBBHIKOB

Pabora y nocku u
B TETpaau

143

Ilogmopenue.
HpI/IMeHeHI/Ie MaTEMATHUUYCCKUX

MCTOHOB JJIsI pCHICHUA

®ponTtanpHas paboTta
Mo 00paboTKe HABBIKOB

Pabora y nocku u
B TETpaau
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CoZIeprKaTeNIbHBIX 3aa4 U3
pa3IMYHBIX 001aCTe HAYKU U
HPaKTHKH.

Penrenue 3amau mo teme:
«O0Bem mapa u 1miIonaab

144 N3yuenune HOBOI Tembl | PaboTa B TeTpaau
chepbi.
Iloemopenue. ®ponTanpHas padora
145 | Pemienue ypasHenuii, cucrem 1o 06paboTke HaBbikop | FA00Tay JOCKH 1
YpPaBHEHUU. B TETPaH
KonTtposbHnas padora Nel0
146 o teme: «O0BeM mapa u K3 Konrposbnas
wiomans chepb» o pabora
Iloemopenue. ®ponTtanpHas padora
Pemenue HepaBeHCTB, cUCTEM 110 06paboTKE HABBIKOB | PagoTa y JIOCKH 1
147 HEPaBEHCTB. etpa
BT "
MeTto UHTEPBAJIOB. Than
Iloemopenue. ®poHTanbHas paboTta
14g | Pemuenue ypaBHeHui u 110 06pabOTKE HABBIKOB Pabora y nocku u
HEPABEHCTB, U UX CUCTEM. B TETpaJu
Iloemopenue. ®poHTanbHas paboTta
OnemeHTapHble PYHKIUH U HX | 1o 06paboTKe HABBIKOB
rpaguiy. PaGora y nocku u
149 [Tpumepb! yHKIIMOHATBHBIX
. B TETpaau
3aBHCHMOCTEH B peabHbIX
npoueccax U sIBJICHUSIX.
Iloemopenue. CoiicTBa NunuBuayanbHas
150 ” Pemenue 3amau
¢ynkuuit. ['papuyeckas pabota
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UHTEPIIPETALINS.

151 Ioemopenue.llpov3BoaHas. .
N3yuenne HOBOI Tembl | PaboTa B TeTpaau
152 Iloemopenue. Nurerpain. NunuBunyanbHas Pabora 1o
pabora KapTOYKaM
Ilogmopenue.
[IprumeHeHnue npou3BOIHON U
MHTErpajia K HCCIICI0BAHUIO WupuBuyanbHas
153 P a1 . | Pemenue 3amau 4
byHKIIMH, 3a1aHHON QopMmyron paborta
WIH TPAPHUKOM.
Iloemopenue. ®ponTtansHas padoTta
154 | Tpeyronpuuku. Pemenne 10 06paGOTKe HABBIKOB | | aboTa y I0CKH 1
TPEYTOJIbHUKOB. B TETpaIH
Iloemopenue. ®ponTtanpHas padoTta
155 MHuoroyronsHuku. [lmomanu 110 06paboOTKe HABBIKOB Pabora y nocku u
MHOTOYTOJTbHUKOB. B TETpaau
156 Iloemopenue. OKpyXHOCTbD. ®ponTansHas paboTta PaGora y nocku u
110 00paboTKe HaBBIKOB | B TETPaau
157 goemogenue. - : ®ponTanpHas pabora Pa6oTa y I0CKH 1
emenue 3ana4 ([Imanumerpus
it P 10 00paboTKE HABBIKOB | TeTpaH
Iloemopenue. ®ponTanpHas padora
{5g | BsammHOe pacronoxenue 10 06paboTKe HaBbIkop | ['A00TA Y JIOCKH U
TEOMETPHUECKUX (PUTYD B B TETpaau
MPOCTPAHCTBE.
150 goemogeuue. ®ponTanpHas padora Pa6oTa y 1OCKH 1
TJIbI B IPOCTPAHCTBE.
pocTp 110 00pabOTKe HABBIKOB | TeTpai
160 Ilosmopenue. ®ponTanpHas padoTa PaGora y nocku u
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MHoOrorpaHHHKH. 1o 00pabOTKe HAaBBIKOB | B TETPaIu
161 goemogenue. ®ponTanpHas padora Pa6oTa y I0CKH 1
eJia BpalleHuUsI.
P 110 00paboTKe HABBIKOB | , Terpam
Ilogmopenue. ®ponrtanpHas padorta

162 | Ilmomanu mosepxHoCTH 1 10 06paboTke HaBbIKop | F200Ta 1O
00BEMBI TEl. KapTOYKaM
Iloemopenue. VIHMBHIyaTbHAS

163 | BekTopsl B IPOCTPAHCTBE. Pewienue 3amau

paborta
Iloemopenue. ®ponrtanpHas pabora

164 | Pemenne sananuii Gasosoro 1o 06paboTke HaBpkop | [ 200Ta 110
YPOBHS KapTOYKaM
Ilogmopenue.

165 Pemienue 3a1anuii 6a30BOr0O WunuBuyanbHas Pabora 1o
YPOBHS pabora KapTo4Kam
Ilosmopenue. ®ponTanpHas paborta

166 | Pemenue sananui 10 06paboTKe Hapbikop | L'a00TA 110
HOBBIIIEHHOT'O YPOBHS KapToO4Kam
AKP Ne3. ®poHTanbHas paboTta

167 | ATOroBoe KOHTpoILHOE 1o 06paboTke Hapbikos | T 200TaTIO
TeCTHPOBaHHUeE. KapTouKam
Iloemopenue: ®ponTanpHas pabora
IIpeobpazoBanmst 1o 00paboTKe HaBBIKOB

168 | MPOCTEHIINXBbIPAXKEHMNIA, Pa6ora no
BKJTFOUAIOIIUX apH(PMETHYESCKIE KapTo4Kam

ornecpanuru, orncpamnuu
BO3BCACHHUA B CTCIICHD,
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U3BJICYECHUS KOPHS,
JorapupMUPOBAHHUS.

Ilogmopenue:

®ponrtanpHas paborta

169 | Pemenue MPPALMOHAIBHEIX | 110 06paboTKe HaBbiKkoB | I 200Ta 110
YPaBHEHUIA M HEPABEHCTB. KapTOYKaM
Ilogmopenue: ®ponrtanpHas paborta

170 | Peurenue norapudmmyeckux 1o 06paboTke HaBpkop | [ 200Ta 110
YPaBHEHUI U HEPABEHCTB. KapTOYKaM
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MMpeamer

KoanuecTBO
4acoB 110
IJIAHY

BoinosiHeHue

YerBepTh

1 2 3 4
Ilnan/daxr | Ilnan/dakr | [lnan/paxr | [lnan/pakr

OTcraBanue

IMpuyuna
OTCTABAHUA

KomneHncupyrouue
MepPONpPUSTUS
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6. PecypcHoe o0ecrieueHue NporpaMmbl

Jluteparypa sl yuuTes:

1. YMK . Marematuka: anre6pe 1 Hadajaa MaTeMaTHYeCKOr0 aHAIM3a, FreoMeTpus. Anredpa u Havamna
MaTeMaTU4eCcKoro aHanusa (0a30BbIi 1 yriyOJeHHBIH YPOBHU) JIs yUAIIUXCsl 0011e00pa30oBaTeIbHBIX
yupexaenuii 10 — 11 kimaccoB (aBroper: AniumoB 11.A., Konsrun, FO.M., Tkauer M.B. u a1p.) AO
«M3narenscTBO «lIpocBemenne»

2. b.M. Ugne, C.M. Caaksn, C.U. [lIBapuOypxa. JlugakTudeckue Marepuanbsl: Anredpa u Havana
MareMaTuyeckoro ananusa, 10 kiacc, - M.: [Ipocsemenue, 2006 T.

JluTeparypa aJisl y4aluxcs:

1. YMK . Maremaruka: anredpe u Hauajla MaTeMaTHYECKOro aHallu3a, reoMerpus. Anredpa 1 Havyana

MaTeMaTHYeCKOro aHauu3a (6a30Bbli U yriyOJeHHBIH YPOBHM) I ydaluxcs 001eo0pa3oBaTeIbHbIX

yupexaenuit 10 — 11 kmaccoB (aBropsr: AmumoB 1I.A., Konsrun, FO.M., Tkaués M.B. u np.) AO

«Mz3narensctBo «IIpocBemienue»

2. AuTepHeT pecypcsl:

[Tnardopma SAxmacc

https://resh.edu.ru/

http://4ege.ru/gia-matematika/
http://ege.yandex.ru/mathematics-gia/unfo@45minut.ruinfo@zavuch.ruOTKpbITBIN OaHK JTaHHBIX
(marepuansl o EI'D) Penry EI'DSites/google.com/site/nadezdysajt/YMK «Jlocbe mkoapHOTO

YUUTEIANDIIEKTPOHHBIE PECYPChl MEUATEKH (ILIKOIbHONU OMOIMOTEKN)
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