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Pa6ouas nporpamma ydeGHO# mucuummabl «MaremaTtrka» paspaborana Ha ocHoBe PI'OC
cpeanero obmero obpasosaHus (yTB. mpuka3oM MunuctepcrBa obpazoBanus u Hayku P® or
17.05.2012 r. Ne 413 B pea. or 29.06.2017 r.) u Ha OCHOBE IPHMEPHOH IPOrpaMMBI

ob1eobpazoBarenbHO yueOHOU AUCIMILTMHEI «MaTeMaTuka: anrebpa ¥ Hayaga MATEMATHYECKOIO

aHanmu3a»y i1 HpoeCCHOHANBHBIX 00pa3oBaTeNbHBIX OpraHu3aiui, omobpeHHod Hayuno-
MeTogMYeckuM coseToM llenTpa mnpodeccuonansHoro obpazoBanus OI'AY «OHUPO» un
pexomenposannon mia peanusanuu [IIICC3 CIIO va 6a3e ocHOBHOro obuiero oOpa3oBaHHs C
noJyYeHueM cpeadero obmero obpaszoBanus, mpotokoa Ne 3 or 21.07.2015 r. (yrouneHwus:
npotokoin Ne 3 ot 25.05.2017 u HMIT ot 11 oxts16ps 2017 r. 3a Ne 01-00-05/925), ¢ yuetom I[TOOTI
cpennero obmiero o6paszoBaHus, onoOpenHO# pemeHneM DPYMO mo ob6meMy o6pa3oBaHMIO
(mporoxoi ot 28 urous 2016 1. Ne 2/16-3) no cnermansaocta CITO

43.02.10 «Typuzm»

Kadenpa-paspaborunk: Komrenk HHHOBAMOHHEIX TEXHOIOTHN ¥ NIpeANpUHMMaTenhcTa Bal'Y.

Pa6ouyio nporpammy coctauir: Tpounkas E.A.. npenogasarens KUTTI Bal'y.

IIporpamMma paccMoTpeHa 1 ogoGpeHa Ha 3aceianun yuebHo-MeToaudeckoi komuccun KUTII Bnl'Y

mporokon Ne 7 ot « // » /ﬁf[éﬂ/’ﬁ/ﬁ e~ 2019 rona
o Y

Hupextop KUTII Bal'yY Ll H.E.Mumynusa

IIporpamMma mepeyTBepiKaeHa:
Ha y4eOHBIH roj1, mpoToKoi Ne oT
Jupexrop komemka Bal'y H.E . Mumynusa

ITporpamMa nepeyTBepKAeHa:

Ha y4eOHEIA roj, mpoToko Ne oT
Jupexrop xomnemxa Bal'y H.E.Mumynuna
IIporpamMMa nmepeyTBepKaeHa:

Ha y4e6HBIH ToJ, mpoToKos Ne oT
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1. IACIIOPT PABOYE#M INPOI'PAMMBI YUEEHOM JUCIIUAIIIMHDI
«MATEMATHUKA»

1.1. O6acTh NPUMEHEHHS NPOTrPAMMBI:

Paboyas mnporpamma o6meoGpazoBaTenpHoii yue6HON mmcumIumMHBL «MarteMaTikay
IpeJHa3HaYeHa Il U3Yy9EeHH MaTeMaTHKH B TPo(ecCHOHANBHEIX 00pa30BaTeIbHBIX OpraHU3aIlusX,
peanu3yronmx 06pa3oBaTeIbHyIO IPOrpaMMy CpeIHero obuero o6pa3oBaHus B IPEAeiax OCBOSHHA
IMNICC3 CIIO Ba 6a3e ocHOBHOrO oOmero o0Opa3oBaHUS IO CHEHHAIBHOCTH COIMHAIBLHO-
IKOHOMMYECKOI0 MPohuiIs CpeHero NpohecCHOHAIBHOr0 06pa3oBaHus

43.02.10 «Typuzm»
1.2. MecTo yue6Ho# pucumniuns B crpykrype IIIICC3:

yueOHas aucnuiumHa «MaTteMaThukay SBISETCS Y4eOHBIM MpPeaMeToM o00s3aTelbHOR
npeaMeTHol obnactu «MareMatnkay ®I'OC cpeanero obmero o6pazoBaHusL.

1.3. Heqmn m 32729y yueOHOM NUCHUIVIMHBI — TPeOOBaHMA K Pe3yJIbTATaM OCBOCHHS y4eOHOM
AHCHHUILIMHBI

Conepxanne mporpaMMsl yue6HOH AUCHMILTAHEL «MaTreMaTiKay» HaIPaBIIEHO Ha JOCTHXEHHE
CHEeOYIOLIUX IeJIeH:

-BBIPA0OTKY IPEICTaBICHUS O POJM MAaTeMaTHMKH B COBPEMEHHOM MHMpE, OOINHOCTH €€
HNOHATHH M DpPEACTABICHHH; O MaTeMaTHKE KaK YHUBEpPCAIBHOM S3BIKE HAyKd, CPEACTBE
MOJICTIHPOBaHMs ABIICHUH U IPOLIECCOB, 00 HAEAX M METOJaX MATEMATHUKH;

H3ydeHne OCHOBHBIX MaTeMaTHYECKHX (HOPMYIT M HOHSTHIA;

OgnasieHne MaTeMaTHYECKMMH METOJAMHE PELICHHUS IIPUKIAIHBIX 3aaY.

PaspuTHe JIOTMYECKOTO MBIIIEHHS, TIPOCTPAHCTBEHHOTO BOOOPAXKEHHUS, alrOPUTMHYECKOH
KyJbTYpBl, KPUTHYHOCTH MEIIUIEHHS HAa YPOBHE, HEOOXOMUMMOM Juis Oyaylueit mpodheccuoHanbHOM
AEATENBHOCTH, JJIs TPOJOJDKEHAS 00pa3oBaHus ¥ CaMO0OPa30OBaHMS;

OmnajieHHEe MaTEMATHYSCKUMH 3HAHUSIMM U YMEHHSMH, HEOOXOMUMEBIMHE B ITOBCEIHEBHOM
KM3HH, I HM3YYCHHS CMEXHBIX €CTCCTBCHHO-HAy4YHBIX AMCIMIUINH Ha 6a30BOM YpOBHE H
AVCIUIUTHH TPO(ECCHOHANBHOTO MUK, I HOIy4eHus 06pa3oBanus B 061acTsX, He TpeGyIomux
yriyGlIeHHOM MaTeMaTHIeCKOM IIOATOTOBKH;

Bocnuranue CpeAcTBAMH MAaTeMaTHKH KyJIBTYPBl JIMYHOCTH, ITOHMMAHHS 3HAYUMOCTH
MaTE€MaTUKH MAJii HAay4YHO-TEXHHYECKOIO IpOrpecca, OTHOIIEHHS K MAaTEMaTHKE Kak K YacTH
0of1IeYenIoBeYecKoi KyIbTyphl Yepe3 3HAKOMCTBO ¢ MCTOpHEH PasBHTHS MAaTEMATHKH, SBOIIOMEH
MaTEMaTUYECKUX HIEH.

OcBoenue copepkaHus y4eOHON IUCUMILIMHBI «MaTeMaTHKa» 06EeCIIeunBaeT JOCTHKEHUE
CTYJIEHTaMH CIEYIOINUX pPe3ylbmamos:

* IHYHOCTHBIX:

— c(pOPMUPOBAHHOCTH NPEJCTABNEHUI O MATEMATHKE KaK yHUBEPCATHHOM S3bIKE HAYKH, CPEICTBE
MOJETIMPOBaHMA ABICHUH U IIPOLIECCOB, HACIX H METOJAaX MATEMATHKH;

— IIOHUMAHHE 3HAYMMOCTH MAaTEMATHKH AJIs HAYYHO-TEXHHYECKOTO Iporpecca, ChopMUPOBAHHOCTD
OTHOLICHHS K MATEMATHKE Kak K 9acT 001IeYeI0BeYeCcKoi KyIbTYPhI 4epe3 3HAKOMCTBO C HCTOpHUe#t
Pa3sBUTHA MaTeMaTHKH, SBOIIOLUEH MaTeMATHUECKUX HUIEH;

~ PAasBUTHE JIOTHYECKOTO MBIIUICHHS, IPOCTPAHCTBEHHOIO BOOODaKEHHs, AalrOPUTMHYECKOH
KyJNBTYpbl, KPHTHYHOCTH MBIIUICHUS HA YPOBHE, HE0OX0qUMOM Ui Oyayiueit mpodeccroHanbHOMH
AEATENBHOCTH, TSt IPOAOJDKEHMsT 06pa3oBaHUs M caM000pa3oBaHus;

— OBJIa[ICHHE MaTCMaTHYSCKUMHU 3HAHUAMM W YMEHHSIMH, HEOOXOAMMEIMH B IIOBCEAHEBHOM JKH3HH,
AL OCBOCHHSA CMEXHBIX €CTECTBEHHO-HAYYHBIX JHCHMIUIMH ¥ JUCIHUIUIMH NpodecCHOHATLHOTO



IUK/Ia, A ToJy4eHus o6pazoBanus B obracTsax, He TpeOyromux yriryOleHHOH MaTeMaTH4ecKoH

MIOATOTOBKY;

— FOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha IPOTKEHUH BCEH

XKM3HH, CO3HATEIbHOE OTHONIEHHE K HEIPEPHIBHOMY OOpa3OBaHMIO KaK YCJOBHIO YCHEIIHOMH

podeccHoHATEHON U OOIIECTBEHHOM JeATEIHHOCTH;

— FOTOBHOCTB H CHOCOGHOCTH K CaMOCTOSTENbHOM TBOPUECKON M OTBETCTBEHHOH JESTEILHOCTH;

— TOTOBHOCTb K KOJUIEKTHBHOM paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B 006pa3oBaTelBHOM,

00IIeCTBEHHO TIOJIE3HOH, y4eOHO-HCCIIeJOBATENbCKOM, HPOSKTHON H JAPYTHX BUIAX JNEATEILHOCTH,

— OTHOIIECHHE K MPO(ECCHOHANBHOM AeSTEIFHOCTH KaK BO3MOXHOCTH yJacTHs B PEIICHHH JINYHEIX,

OOIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOINEHAIIMOHAIBHEIX MTPOGIIeM;

* METANPEAMETHBIX:

— YMEHHME CaMOCTOATENBHO ONPENEIATh LEIH ACATEIbHOCTH U COCTaBJIATH IUIAHBI JeATEILHOCTH;

CaMOCTOATENBHO OCYINECTBIATH, KOHTPOIMPOBATh U KOPPEKTHPOBATh AESTEIHHOCTh; UCIIOIb30BaTh

BCE€ BO3MOXHEBIE PECYPCHI [UId AOCTHXKEHHSA IIOCTAaBIICHHBIX Ielle M pealu3aldd IIIaHOB

JEATEIbHOCTH; BEIOUPATh YCIIEIIHBIE CTPATETHH B PA3IMYHbIX CHTYAIIHAX;

~ YMEHHE IPOAYKTHBHO OOIIAThCA M B3aMMOJIEHCTBOBATH B MPOIECCE COBMECTHOM AEATENHLHOCTH,

YYHUTHIBATH IIO3HIUM IPYTHUX YYACTHHKOB JEITENbHOCTH, G )EKTHBHO pa3pemars KOH(IHKTHI,

— BIIaJICHHE HABBIKAMU [103HABATEIHHOH, yUeOHO-HCCIIEIOBATENBCKOM M IIPOEKTHOM JEATENLHOCTH,

HABBIKaMH paspelleHys npobieM; CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTENBHOMY IIOHMCKY

METOJIOB PEINECHUS IPAKTHYECKUX 33134, IPUMEHEHHIO Pa3INYHbIX METOJIOB [O3HAHMS;

— FOTOBHOCTE ¥ CIIOCOOHOCTB K CAMOCTOATENBHOM HH(POPMAIMOHHO-TI03HABATENLHOM eI TEILHOCTH,

BKIIOYas YMEHHE OpHEHTHPOBATHCA B DPAa3lIMYHBIX MCTOYHHKAX HHQPOpPMAIMH, KPHTHYECKH

OLICHHBAThL U HHTEPIIPETHPOBATH HH(YOPMAIHIO, ONYIAEMYIO M3 PA3IMUHBIX MCTOYHHKOB;

— BJIa/ICHUE A3BIKOBBIMH CPEACTBAMHU: YMEHHE ACHO, JIOTHYIHO M TOYHO H3J1araTh CBOIO TOUKY 3PEHHS,

HCII0JIb30BAaTh aJ€KBATHBIE S3BIKOBHIE CPEICTRA;

— BIIAJICHHE HABBIKAMH II03HABATENHHON peIeKCHM KaKk OCO3HAHHS COBEpINAEMEBIX AEHCTBHHE H

MBICIUTENIBHBIX TIPOIECCOB, UX PE3YILTATOB M OCHOBAHHM, I'DaHMI] CBOErO 3HAHMS M HE3HAHMI,

HOBBIX ITO3HABATEILHBIX 33824 U CPEACTB JUIS HX JOCTHIKECHHUS,

— HENCYCTPEMIICHHOCTh B IOMCKaX H INPUHATHH PEINEHHH, COOOPA3HTENBHOCTh W HHTYHIIHI,

Pa3BUTOCTE NPOCTPAHCTBEHHBIX IPECTABICHHIH; CIOCOOHOCTh BOCTIPHHAMATE KPAacoTy M FapMOHHIO

MHDpa;

* IpeIMeTHBIX:

Inemenmsbl meopuu MHOJNCECME U MamMeMamuieckoii 102uKu

— Omnepuposats Ha 6a30BOM YPOBHE HOHATHAMH: KOHEYHOE MHOXECTBO, SIEMEHT MHOKECTBA,
HOAMHOXKECTBO, IEpECeYeHHEe M OOBEIUHEHHE MHOXKECTB, YHCIOBBIE MHOXECTBA Ha
KOOPJHHATHOM NPAMOMH, OTPE30K, HHTEPBAI,

— ONEpHpOBaTh Ha 6a30BOM yPOBHE NOHATHSMM: YTBEPXJEHHME, OTPULAHHE YTBEPKICHHS,
HCTHHHBIC W JIOXKHBIC YTBCPXKACHWs, NpPUYMHA, CIEACTBHE, YacCTHBIM Ciydali o6Imero
YTBEPXKAEHHUSI, KOHTPIIPUMED;

— HaXOITh IepeceycHHe U OObCIMHEHHME NBYX MHOXECTB, IPEICTABICHHBIX TIpaudYecKd Ha
YHCJIOBOH IIPAMOIA;

— CTPOHTH Ha YHCIIOBOH NPSIMON MOAMHOXECTBO THCIOBOIO MHOXECTBA, 33JaHHOE TIPOCTEHIINMU
YCIIOBHSIMU;

— Paclio3HaBaTh JIOXKHEIE YTBEPXACHUS, OIIMOKH B PacCyXIEHHUSX, B TOM YHCIIE C
HCIIOJIB30BAHHEM KOHTPIIPUMEPOB.

B noeceoneenoii sicusnu u npu usyuenuu opyaux npedmemos:

— HCHOJIB30BAaTb YHCIIOBBIC MHOXECTBA Ha KOODAMHATHOH INPAMOM Ui ONHCAHMA pPEaTbHBIX
IIPOLIECCOB U SBIICHMIA;
IIPOBOJUTD JIOTHIECKHE PACCYKIEHUS B CHTYalUAX IIOBCEAHEBHOM XHU3HI
Yucna u eviparxcenun



Onepuporatrs Ha 6a30BOM YpOBHE ITOHATHAMHE: LEJIO€ YHCIO, AETUMOCTE YACEN, OOBIKHOBEHHAS
Ipobb, necsTHYHAs ApoOs, parHOHATEHOE YHCIIO, IPHOMMKEHHOE 3HAYEHHE YHCTIA, YaCTh, 0,
OTHOILIEHKE, ITPOLIEHT, [TOBHIICHHE ¥ IOHIKEHUE Ha 33IaHHOE YHCIIO IPOLEHTOB, MacIITas;
onmepupoBaTh Ha 06a30BOM YpOBHE IOHATHSMHM: JIOTAPU(PM UKCJIA, TPUTOHOMETPHYECKAS
OKPYXHOCTb, I'PajlyCHas Mepa yriia, BeIM4KHa YIJia, 33JaHHOT0 TOYKOM Ha TPUTOHOMETPUYECKOM
OKPYKHOCTH, CHHYC, KOCHHYC, TaHT€HC M KOTAHI'€HC YIJIOB, HMEIOIIUX IPOU3BOJBHYIO
BEIINYUHY;

BBINOJIHATH apu(MeTHUecKue IeHCTBHS C IIEIBIMA U PallHOHATBHBIME YMCIIAMH;

BBINIOJHATH HECIOXKHBIE IIPe0Opa30BaHMs YHUCIIOBBIX BHIPAKEHUH, COACPKAIUX CTEIIEHH YHCE,
1100 KOPHH M3 YHUCeE, TU00 JIorapu()Mbl YHCEIT;

CPaBHMBATh PALHOHATBHEIE YHCIIa MEXIY cO0OM;

OLIEHUBATH H CPABHHUBATh C PAlIMOHAIBHBIMH YHCIIAMH 3HAYEHUS EIBIX CTENEHEH Yrcel, KopHel
HaTypaIbHOM CTENEHH M3 YUCEll, IOrapu(h)MOB YKCEN B IPOCTHIX CIIyYasx;

1306pakaTh TOUKAMH Ha YHUCIOBOM IIPAMOM LieJIbIe U PallHOHAIBHBIE YHCIIA;

n306pakaTh TOUKaMHM Ha YHCIIOBOM IPSMOii LeJIbIe CTENIEHH YKCel, KOPHHU HATYPAILHON CTENICHH
U3 YHCell, Torapu(Mbl YUCEIT B IIPOCTHIX CIIyYasX;

BBINIOJIHATE HECJIOKHBIE Ipeo0pa3oBaHUA IENbIX H JAPOOHO-PAllMOHANBHBIX OYKBEHHBIX
BBIPAKECHUN;

BBIp&KaTh B IPOCTEHIIMX CIyYasx U3 paBEHCTBA ONHY MEPEMEHHYIO Yepe3 APYrHe;

BBIYMCIIATE B IMPOCTEIX CIIydYasX 3HAYECHHS YMCIOBHIX M OYKBEHHEBIX BBIPAXKEHHM, OCYIIECTBILIL
Heob6X0aUMBIe IIO/ICTAHOBKH U NPeoGpa3oBanus;

1306paXaTh CXEMaTHYECKH YToOJl, BEIMYMHA KOTOPOTO BEIpaKeHa B IPaLycax;

' OLICHHUBATb 3HAKH CHHYCa, KOCHHYCa, TAHI€HCa, KOTAHI'CHCA KOHKPETHBIX YIJIOB.

B noeceoneenoil sicuznu u npu uzyuenuu Opyaux y4ebnlx npeomemos:

BBIITOJIHATE BEMHUCIICHUA IIPU PCIICHHUH 337a4 IIPaKTHIECKOro Xapakrepa,

BRIIOJTHATE TIPAKTHYCCKHUE DACYeThl C HMCIHOJB30BAaHHEM IIpH H606XOZ[I/IMOCTI/I CIIPABOYHBIX
MAaTCpHAJIOB ¥ BHIYACIIUTEIIBHBIX YCTPOﬁCTB;

COOTHOCHTL PCEAIbHBIE BEIUYHHBI, XapaKTCPUCTHKH 00BEKTOB OKpYyXalolWero Mmpa ¢ ux
KOHKPETHBIMH YHCIIOBBIMHU 3HAYCHUSAMH,

HCIIONIb30BAaTh METOABI OKPYIJICHHS, HpI/I6JII/I)KCHI/IH H TIIPUKHAKHA TIpU PDEIICHHH IIPAKTHYCCKUX
3a71a4 INOBCEIHEBHOM KH3HH

Ypasnenua u nepaserncmea

Pewars nvHeHHEIE YpaBHEHNs X HEPABEHCTBA, KBAIPATHEIE YPAaBHEHHS,

peinats sorapudmudeckue ypapaeHus suaa log 4 (bx + ¢) = d u npocTeifimue HepaBeHCTBA BUIA
log o x <d

pewaTs nokasaTelbHEIC ypaBHEHus, BUfa @’ °= d (rae d MOXHO LPEACTABATE B BHAE CTEICHH
C OCHOBAaHHEM d) U MPOCTeHIINe HepaBeHCTBa B a° < d  (re d MOKHO IIPEICTABATD B BUIE
CTEIIEHH C OCHOBAaHUEM Q);.

NPUBOJUTL HECKOIBKO IIPUMEPOB KODHEH MPOCTEHINIEr0 TPUIOHOMETPUYECKOIO YpaBHEHHS
BHJIA: SiNX =4, COSX=a, tgX=aq, ctg X =a, Iie a — TabNIMIHOE 3HAUESHHE COOTBETCTBYIOMIEH
TPUTOHOMETPUYECKON GYHKIHH.

B nosceoneenoii sicusnu u npu uzyvenuu opyzux npedmemos:

COCTaBIATE M DpeIlaTh YpPaBHEHUSA U CHUCTEMBI ypaBHeHm‘/i IIpH PpPCUHICHHHU HECIIOXKHBIX
IIPAKTHYCCKUX 3a1a4

Dynxyuu



OnepupoBarh Ha 6a30BOM YpOBHE NMOHSTHAMH: 3aBUCHMOCTH BEIMYMH, (yHKIHMSA, apryMEHT H
3HauYeHHE (YHKIMH, 00JacTh OIpeNeleHHss M MHOXECTBO 3HAYeHHH QyHKIuH, rpaduk
3aBUCUMOCTH, TpaduK GyHKIMH, HYJIM (YHKIHH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA, BO3pacTaHHe
Ha YHCJIOBOM IIPOMEXYTKE, YOBIBaHHE Ha YHCIOBOM IIPOMEXYTKe, Haubobllee 1 HaUMEHbIIee
3HaueHue GYHKIUH Ha YHCIIOBOM MPOMEKYTKE, eproaudeckast (pyHKIHUA, TIEPHOLT;
olepupoBaTh Ha 6a30BOM YpOBHE MOHATHAMH: IpsAMas M oOpaTHas IPOIOPHHOHAIBHOCTH
JMHEHHas, KBaipaTUYHas, JorapupMuveckas 1 noxasarenbHas GYHKIHH, TPUTOHOMETPHYECKHE
Gysxuum;

pacnosHaBaTh rpa¢uKu dIeMEHTApHBIX (GYHKIMH: IPIMOH B 0OpaTHOH MPONOPIHOHAIBHOCTH,
JIMHEWHOH, KBaJIpaTU4HOH, Jorapu(pMUIECKON 3 IIOKa3aTebHON byHKuRH,
TPUTOHOMETPUYECKUX (DYHKITHIA;

COOTHOCHTbH I'pauKy 31eMEHTApHBIX (YHKUMH: mpsMOH M OOPATHOM MPOMOPIMOHATLHOCTH,
JIMHEHHOH, KBaIpaTUYHOH, norapuMUIeCcKOH 31 TIOKa3aTeIbHON GbyHKIMi,
TPUTOHOMETPUYECKUX QYHKIMI ¢ PopMyIaMH, KOTOPBIMHA OHH 3a/1aHBI;

HaXOJWT5 110 rpadpuKy HpuOIMHKEHHO 3HaUeHUS YHKUIUH B 3aJaHHBIX TOYKAX;

ompeneniaTh 1o rpapuky cBoiicTBa (yHKIMM (HYIH, IMPOMEKYTKH 3HAKOIOCTOSHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH, HaHOOJIbIIME ¥ HAMMEHBIIUE 3HAYCHHS U T.11.),

CTPOUTH 3CKM3 rpaduxa (yHKIMH, YIOBIETBOPAIONICH NpPUBEICHHOMY HabOpy YCIOBHH
(mpoMexcyTKH Bo3pacTaHusi / yObIBaHWs, 3HaueHwe (QYHKIMH B 33JAHHOM TOYKE, TOYKH
3KCTPEMYMOB H T.1I.).

B noeceoneenoii sicusnu u npu uzyuenuu opysux npeomemos.

ONpeZeNiATh 10 rpaguKaM CBOMCTBA peaNbHBIX MPOIECCOB M 3aBUCHMOCTEW (HauGOJbIIME H

. HaWMEHBINME  3HA4YEHMdA, IPOMEXKYTKH BO3pacTaHHS M YOBIBAHHS, IPOMEXKYTKH

3HAKOIMOCTOSHCTBA U T.I1.);
HHTEPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHYECKOM CUTYAIHH.
Inemenmsl MameMamuyuecKozo ananuia

OnepupoBars Ha 62a30BOM ypOBHE MOHATHIMH: IIPOU3BOAHAS (YHKIMH B TOUKE, KacaTelbHasI K
rpaduky QyHKIMY, Tpon3BOHAL DYHKIMH,

ONpeNe/IATh 3HAYEHHE IPOM3BOAHON (YHKIMM B TOYKE II0 HM300PaKEHMIO KacaTeNbHOM K
rpad Ky, NPOBEICHHOM B STOM TOUKE;

peulaTh HECIOXKHBIC 3ala¥i Ha NMPUMEHEHHE CBI3U MEXAY NPOMEXYTKAMH MOHOTOHHOCTH M
TOYKaMH JKCTpeMyMma (QyHKIMH, C OJHOH CTOPOHBL, M NPOMENKYTKAMM 3HAKOIIOCTOSHCTBA M
HYJIAMH IIPOH3BOJHOM 3TOH QyHKIMH — C JpyTOi.

B nosceoneenoil sicusnu u npu uzyuenuu Opy2ux npeomMemos:

NIOJB3YSCh TpahMKaMu, CPaBHUBATH CKOPOCTH BO3pacTaHus (pOCTa, MOBEINICHHS, YBEITHICHHUS U
T.II.) WM CKOPOCTH yOBIBaHHS (TIaJIeHHs, CHIXKCHHS, YMEHBIIEHHS U T.II.) BEIHYHH B PEaIbHBIX
Ipoleccax;

COOTHOCHTh IPa(UKM pPEaIbHBIX IPOLECCOB M 3aBUCUMOCTEH C MX ONMUCAHUAMH, BKIIIOYAIOIIAMI
XapaKTEePHCTHKH CKOPOCTH U3MEHEHHMs (OBICTPEIH POCT, IJIABHOE MOHMKEHHE H T.I1.);

MCIOJIb30BaTh TPaUKh pealbHBIX IPOLECCOB [l PEIUECHHS HECIOKHBIX IPHKIATHBIX 3124, B
TOM YHCJIE ONpeers o rpadhuKy CKOPOCTh X0/1a IIPOLECca.

Cmamucmuxa u meopus eepoamnocmeii, 102uKka u KOMOURAMOPUKA



OHepI/IpOBaTL Ha 6a30BOM YPOBHE OCHOBHBIMH ONHKCATCIIBHBIMH XapaKTEPUCTUKAMH YHUCIIOBOT'O
Ha60pa: cpearee apI/I(bMeTI/I‘-IeCKOC, MC€IHdaHa, HauboJblee ¥ HaUMEHbIIEe 3HAYCHHUI,
OIICPHPOBATh Ha 6a30BOM YPOBHC IOHATHAMH: YaCTOTa U BEPOITHOCTH CO6I>ITI/ISI, cnyqaﬁnmﬁ
BI>I60p, OIIBITHI C PABHOBO3MOXHEIMH 3JICMCHTaAPHBIMHA COOBITHAMHU;

BBIYHCIIATh BEPOATHOCTH COOBITHH HAa OCHOBE ITOCYETA YKCIIa HCXOIOB.

B noeceonesgnoil scusnu u npu uzyuenuu opyaux npeomemos:

OLIEHMBATh ¥ CPABHUBATH B IIPOCTHIX CIIyYasX BEPOSATHOCTH COOBITHIA B PEAIbHOM HKU3HH;
YUTATh, COIIOCTABIATH, CPAaBHUBATh, HHTEPIPETHPOBATh B MPOCTHIX CIYYasX pealbHBIC JaHHBIC,
[IPEACTABICHHBIE B BUJe TabuuIl, fuarpamm, rpapuKoB.

Texcmoesuvie 3a0auu

Pemars HecnOXXHBIE TEKCTOBBIE 331a4H PA3HBIX THIIOB;

aHAIM3MPOBATh YCIOBME 3aJa4d, IpU HEOOXOJAUMOCTH CTPOMTH JUI1 €€ pelleHHs

MaTeMaTHYECKYIO MOJIEIIb;

NOHMMATh M HCIOJB30BaTh IS PEHICHHS 33Ja4d MH()OPMALUIO, MPEJICTABICHHYIO B BHIE

TEKCTOBOM M CHMBOJILHOM 3aIliCH, CXeM, TaOJIUIL, AuarpaMM, rpadukoB, PUCYHKOB;

JEeHCTBOBATH 110 AJITOPHTMY, COAEPIKAIEMYCS B YCIIOBHH 331a4H;

HCIIOJIE30BATh JIOTUYECKUE PacCyKICHUA IPH PEllleHHH 3a0a4H;

paboTaTh ¢ H3GBITOUHBIME YCIIOBHSIMH, BEIOHpas U3 BCell MH(OpMaIvK, JaHHBIE, HEOOXOAUMbIE

IUIs peleHus 3a1a4m;

OCYILECTBIIATE HECIOXKHBIA IIepebop BO3MOXKHEIX pellieHH, BEIOHpas W3 HHX ONTUMAJILHOE II0

KpHUTEpHUsIM, CHOPMYTHPOBAHHLIM B YCIOBHH;

aHATM3UPOBATh M HHTEPIPETUPOBATH NONYYCHHBIE pPEIIEHHS B KOHTEKCTE YCIOBHS 3ajauM,

BBLIOMPATh pellicHHs, He IPOTHBOPEYAIlie KOHTEKCTY;

pelaTh 3aa4i Ha pacyeT CTOMMOCTH HOKYTIOK, YCITYT, TO€3J0K H T.11.;

pemaTh HECIOXHBIE 3aj1a4d, CBA3aHHBIE C JONEBBIM Y4YacTHEM BO BJIaJeHUH (GHPMOIA,

HIpEeANpUITHEM, HEIBHIKUMOCTBIO;

pelIaTh 3a/Ia44 Ha IPOCTHIE IPOIIEHTHI (CHCTEMBI CKUIOK, KOMHCCHH) M HA BEIYUCIIEHHE CITOKHBIX

IIPOIICHTOB B Pa3/IMYHBIX CXEMaX BKJIAJOB, KPEAUTOB H HIIOTEK;

peIaTh NpakTHYeCKHE 3alaud, TpeOyrolue HCHONB30BaHUS OTPHUATENBHBIX YHCEN: Ha

OIpEJENeHHe TEMIIEPaTy I, Ha ONpeeIeHHE MTONOXKEHN Ha BpPeMEHHOM ocH (/10 Hallel Spel U

II0CJIe), HA JIBIKEHUE JEHEXHBIX CPEACTB (IIPHXOL/PAacXo), Ha ONpeIeleH e TIIyOHHBY/BRICOTHI

M T.IL;

HCIOJb30BaTh IOHATHE MacimuTaba 1A HaXOXICHHSA PAcCTOSHHM M JUIMH Ha KapTax, IUIaHax

MECTHOCTH, IIJIaHaX MOMEILECHHH, BLIKPOHKaX, IPH paboTe Ha KOMIIBIOTEPE M T.I1.

B noeceoneenoil sicusHu u npu uzyuenuu Opy2ux npeomMemos:

PelIaTh HECIOXKHBIC IIPaKTHYECKHE 3aJaYi, BOZHUKAIOIIME B CUTyalusIxX HOBCGILHCBHOI’I KHU3HU.
I'eomempusn

Onepuposate Ha 6a30BOM ypoBHE MOHATHSAMH: TOYKA, NPSMas, IIOCKOCTh B IIPOCTPAHCIBE,
NapalIeIbHOCTh ¥ NEPIEHANKYISPHOCTD IPAMBIX ¥ IIIIOCKOCTEH;

paclosHaBaTh OCHOBHBIE BHABI MHOTOIDaHHMKOB (NPH3Ma, IHpaMHAA, I[PAMOYIOJbHAIH
napajuienenunen, Kyo);

u300paxaTh HM3yyaemble (HUIYpEl OT PYKH M C NPUMEHEHHEM MpPOCTHIX YePTEXNKHBIX
HHCTPYMEHTOBR;

Aenath (BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PHCYHKOB IIPOCTHIX OGBEMHBIX buryp: BuI cepxy,
cOOKy, CHH3Y,

HM3BJICKaTh HH(OPMALKIO O IPOCTPAHCTBEHHBIX TEOMETPUYCCKIX (DUTypax, IPECTABICHHYIO Ha
YyepTexax H PUCYHKAX;
IpUMEHATH TeopeMy [Iudaropa Mpy BEMHCICHHH 5]IEMEHTOB CTEPEOMETPUYECKUX DUTYD;
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HaxomuTh 00BEMBI U IUIOIMIAH IIOBEPXHOCTEN MPOCTEHINHX MHOTOTPaHHUKOB C IPUMEHEHHEM
(Gopmya;

pacro3HaBaTh OCHOBHbIE BUMBI T€N BpallleHus (KOHYC, IMIMHJP, cdhepa u 1map);

HaxOAUTh OOBEMBI | IUIOIMATM IIOBEPXHOCTEH IPOCTEHIITMX MHOTOIPAHHHAKOB M TeJI BPAIEHHUS C
IpUMeHeHneM GopMyII.

B noeceonegnoil sicuznu u npu uzyueHuu opysux npeomemos:

COOTHOCHTH aOCTpaKTHBIE I'€OMETPHUYECKHE MOHATHS M (aKThl C PEATbHBIMH KH3HEHHBLIMH
00BEKTaMH M CUTYAIASIMH,
HCIIONB30BaTh CBOWCTBA IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUIYp JUIS PEIICHHS THIOBBIX
3a[a4 MPaKTHIECKOTO COACPKaHUS;
COOTHOCHUTb ILTOIIAAM TOBEPXHOCTEH TENl OIMHAKOBOM (OPMEI pa3IMYHOTO pazMepa;
COOTHOCUTE OOBEMBI COCYIOB OJMHAKOBOH (hOPMBI pa3iIHIHOrO pasMepa;
OLICHUBATh (GOpMYy NpPaBUILHOIO MHOTOTPaHHHKA TOCIE CIHJIOB, CPe30B H T.N. (OMpPEAeIATH
KOJIMYECTBO BEPIINH, pebep i rpaHe IOoIyYeHHBIX MHOTOTPAHHHKOB)
Bexmoput u koopournamst 6 npocmparncmee
OnepupoBatrh Ha 6230BOM YPOBHE ITOHATHEM JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE;
HAXOAWTL KOOPAMHATHI BEPUIMH Kyba U IPSMOYTOJIBHOIO IapaliielienuIe/ia.

H, COpUA MameMamuxku

OnuceIBaTh OTAENBHBIC BBIJAIONIMECS PE3YIBTATH, IOJYYEHHBIE B XOJ€ Pa3sBUTHsI MATEMATHKH
KaK HayKW;
3HATh MPHUMEPEI MATEMATHYECKUX OTKDBITHH ¥ HX ABTOPOB B CBS3H C OTEUECTBEHHOM M
BCEMUPHOU MCTOPHEH;
IIOHMMATD POJIb MAaTEMaTHKHU B pa3BUTHH Poccuu
Memoost mamemamuxu
IIpuMeHATH W3BECTHBIE METO/BI [IPH PEINEHUH CTaHIAPTHRIX MAaTEMATHUECKHX 3a/1ay,
3aMe€4aTh M XapaKkTepu3oBaTh MAaTeMAaTHYECKHE 3aKOHOMEPHOCTH B  OKPYKaromiei
JIICUCTBUTEIBLHOCTH,
IPUBOIOMTE IPUMEPHl MATEMATUYECKMX 3aKOHOMEPHOCTEH B NPHPOJE, B TOM UHCIIE
XapaKTEPU3YIOINX KPacoTy U COBEPIIEHCTBO OKPYKAIOIIET0 MUPa U IIPOM3BEACHHH HCKYCCTBA.



2. CTPYKTYPA H COJIEPXKAHUE YYEBHOM JUCIHUAILIAHBI «JIATEPATYPA»

2.1. O6beM yueOHOI TUCHUNIHHBI H BHIbI Y4€0HO0M paboThI

Buj yae6Hoii paboTel O0vem uacog
MaxkcuMaibHas yueGHass Harpyska (Bcero) 351
Ob6s3aTenbHas ayAuTOPHas YUeOHasA HArpy3Ka (Bcero) 234
B TOM YHCJIE:
JEKIUN 78
[IPAKTHYECKUE 3aHATHS 156
KOHTPOJIbHBIE paboThI
CamocTosTeasHas paGoTa o0yuaromerocs (BCero) 117
B TOM YHCJIE:
BHEayIUTOpHAs caMoCTosTeNbHas paboTa
caMocCTosTeNbHAs paboTa HaJl MHAMBHUIYAIFHBIM HCCIIEIOBAHHEM
Hmozosas ammecmayus 6 hopme: IKIAMEH
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3. XAPAKTEPUCTHKA OCHOBHBIX BIHJOB YYEBHOM AEATEJIbHOCTH

CTYJAEHTOB
COIEP)XAHUE XAPAKTEPUCTUKA OCHOBHBIX BUIOB
OBYYEHUAI ABATEJIBHOCTH CTYJIEHTOB (HA YPOBHE VYEBHbBIX
JIEVICTBUI)
Beenenue
O3HakOMJIEHHE C pOJIBI0 MAarTeMaTHKH B HayKe, TEXHHKE,
9KOHOMHUKE, MHGOPMALUMOHHBIX TEXHOJOTHSX W TPaKTHYECKOH
JesarensHocTd. O3HaKOMIIEHHE C LEISSMH M 33ja4aMi M3ydYeHHS
MaTeMaTUuKH IpH ocBoeHuH npodeccuii CIIO u cmeruansHoCTEH
CIIO
Anrebpa
PazeutHe

MOHATHSA 0 YHCIe

. BeimosnHenye apudMeTuueckux AeHCTBHM HAIl YHCIaMH, coYeTast
YCTHBIE M IMCHMEHHBIC npueMbl. Haxoxnaenue npuOIMIKEHHBIX
3HAYECHHH BEJIMYHH M MOrPEHIHOCTEH BHIYUCIICHHH (aOCOMIOTHOM 1
OTHOCHTEIIBHOM); CpaBHEHHE YUCIIOBBIX BeIpaxenuii. Haxoxnenue
omu60K B IpeoOpa3oBaHUIX U BEIYHCIEHHAX (OTHOCHTCS KO BCEM
IIYHKTaM MpOrpaMMbl)

Kopun, crenenn
H JIOrapupMbI

O3pakoMIleHHE ¢ IOHATHEM KOpPHS N-i CTENEHH, CBOMCTBAMHU
paMKaloB M IpaBHjIaMM CpaBHEHMs KopHed. DopMyimpoBanue
OIIpeZieNICHHsI KOPHA H CBOMCTB KOpHEH. Brramcnenue u cpasHenne
KOpHEH, BHIITOJIHEHUE IPUKUIKA 3HAYEHUS KOPHSL.
IlpeoGpasoBanne  4YMCIOBBIX ¥  OGYKBEHHBIX  BEIPaXKEHHI,
CoZiepKalliiX pajuKaiel. BeimonHeHHe pacueToB mo (opMylam,
coepKaIuM pauKaIbL, OCYINECTBIIAA HEOOX0AUMBIe
IOJCTaHOBKH M mpeobpasoBanusi. OnpeleNneHne paBHOCHIBHOCTH
BBIpOXXEHHH ¢ pagukamraMu. Peulenue  MppalMOHAIBHBIX
ypaBHeHui. (O3HaKOMIIEHHE C  IOHATHEM  CTENEHH C
ACHCTBUTENBHEIM ITOKa3aTeneM. HaxoxieHue 3HaYeHHH CTEIeHH,
HCIIONB3Ys. HpH HEOOXOOMMOCTH HHCTPYMEHTAIbHBIE CpPEICTBA.
3anuchBaHMEe KOPHA N-# CTENEHH B BHJE CTEIEHM C APOGHBIM
II0Ka3aTesieM U HaobopoT. PopMy/IMpoBaHKe CBOMCTB CTEHCHEH.
Bouucnienne  cTemeHeidl ¢ pallMOHaIBHBIM  IOKa3aTeleM,
BBIITOJTHCHUE NPUKH/IKK 3HAYEHMs] CTENICHH, CPaBHEHHE CTEMEHEH.
llpeoGpasoBaniie  YMCIOBBIX M  OYKBEHHBIX  BHIPAXCHHI,
COACpXKaIUX  CTENEHH, TIIpHMEHSAd  CBOMCTBA.  Permnenue
IIOKa3aTeNbHBIX ypaBHeHuH. O3HaKOMIIEHHE C IIPUMEHEHHEM
KOpHEH U CTCIICHE# [IPH BEIMHCIICHAN CPEIHUX, Je/IEHHH OTPE3Ka B
«30JIOTOM CEYEHHM». PelreHne npuKIagHbIX 33444 Ha CIIOXKHEIE
IPOICHTHI

IlpeoGpa3zoBanue
aarebpanyecKux
BbIpaKeHui

BrmounHenue npeobpa3oBaHuii BEIpaXKeHUH, TpuMeHenye GopMy,
CBA3QHHBIX CO CBOMCTBaMHM CTemeHe ®  Jorapu¢MoB.
Omnpenenerue obmactu JOIYCTHMBIX 3HaYEeHH I
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norapuMU4ecKoro BhIpaxeHHs. Pemenue mnorapugMuUdecKux
ypaBHEHHH

OcHOBBI TPUTrOHOMETPHH

OCHOBHEIE IOHATHA

H3sydenne paIuaHHOTO METOAA U3MEPEHHS YIJIOB BPAIUCHHA U UX
CBA3M C rpamycHOM Mepod. M3obpaxeHue yrioe BpaimieHHs Ha
OKPY>KHOCTH, COOTHECEHHE BETHUUHEI YTJIa C €70 PACIIONIOKEHUEM.
®opMyIHpOBaHHE OINpEeNETICHUM TPUTOHOMETPUUECKUX (YHKIMA
I YIIOB IOBOPOTa M OCTIPBIX YIJIOB MPSIMOYTOJIBHOIO
TPEYTONbHUKA U 00BACHEHHE UX B3aMMOCBS3H

OcHOBHEbIE
TPUTOHOMETPHUYECKHE
TOXIECTBA

IlpuMeHEHHE OCHOBHBIX TPUTOHOMETPHYECKHX TOXAECTB IS
BEIUUCIICHUSA 3HAYCHUH TPUTOHOMETPUYIECKIX (PYHKUHM IO OJHOM
U3 HUX

[Tpeo6pasoBanus
IPOCTEHIINX
TPUTOHOMETPHUIECKUX
BBIpaKEHUH

Hsyuenwe OCHOBHBIX (OpMyn TpHUroHOMETpuM: (GOpMyINBI
CIIOXKCHHS, YIOBOEHHUS, npeobpa3zoBaHus CYMMBI
TPUTOHOMETPHYECKHX (QYHKIMHM B IPOU3BEICHUE H IPOM3BENCHHUS
B CyMMYy M IpUMEHEHHE TIpH BBIUHCICHHH 3HAYEHHS
TPUTOHOMETPHYCCKOTO  BBIPAXKEHU W  YOPONICHHS  €ro.
O3HakOMIICHHE CO CBOMCTBaMHM CHMMETPHH TOYEK Ha €THHHYHOM
OKPY>KHOCTH Y IIPUMEHEHHE UX JJI1 BBIBoJa GopMyn npuBeaeHus

ITpocTeitue
TPUTOHOMETPUYECKHE
ypaBHEHHS 7}
HEpaBEHCTBA

Pemenre mno QopMyraM ¥ TPHIOHOMETPHYECKOMY KpYTY
IPOCTEHINUX TPUIOHOMETPHUECKUX YpaBHeHui. IIpuMeHeHme
O0LIMX METOJIOB pelleHHs YpaBHeHuH (IIPUBEIEHHE K THHEHRHOMY,
KBaJpaTHOMY, METOJ pa3loKEHUS Ha MHOKHTEIH, 3aMEHEI
IIEPEMEHHOM) NpU PEINEHUH TPUIOHOMETPHYECKHX YpPABHEHHUH.
YMeHne oTMeuarh Ha  Kpyre  pelieHHs — IPOCTEHImHX
TPHTOHOMETPUYECKHX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHT'eHC YHUCIIa

OsHaKoMJleHHE C IIOHATHEM OOpATHBIX TPUTOHOMETPHYECKAX
(ynxumit. VsyueHue ompexeneHuii apKcHHyca, apKKOCHHYCA,
apKTaHIeHca 4Yucna, (OpMYIHpOBaHHE MX, HM300pakeHHe Ha
CAMHUYIHON OKDPYIKHOCTH, IIPHIMEHEHNE IPH PEUICHUM yPaBHEHHH

®YHKIIUHA, UX CBOMCTBA U TPAOUKH

@®yukuuu. Ilomstne o
HEIIPEPBIBHOCTH
byHKIIR

OsHakomiieHWE C  TOHATHEM  I[I€peMEHHOM, IpEMepaMH
3aBHCHMOCTEN MexX Ty nepeMeHHbIME. O3HAKOMIIEHHE C IOHITHEM
rpaduKa, ONpeneNeHME NPHHANIKHOCTH TOYKH rpaduKy
¢ynxumu. Onpenenerue no GopMyie mpocTeiimeli 3aBHCUMOCTH,
BUla ce rpaduka. BripaxeHue mo Gpopmyse omHOM mepeMeHHOM
depes gapyrue. O3HakoOMIIEHHE C OIpeJeNeHHeM (hYHKIHH,
$opmynuposanme ero. Haxoxienue 061acTH ONpeieNeHHs u
o6nacTy 3HaUeHUH QYHKIUH
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CpoiicTBa
I'paduueckas
HHTEpIpeTanus.
IIpumepnt
(bYHKIMOHATIBHBIX
3aBHCUMOCTEH B
peanbHBIX IpoLeccax H
SIBTICHUIX

byHKUHA.

OzHakomiIeHHE C TpEMepaMK QYHKIMOHAIBHBIX 3aBHCHMOCTCH B
peabHEIX Mpoleccax U3 CMEXHBIX AucHUIUaH. O3HaKOMIIEHHE C
JI0Ka3aTeIbHBIMU PACCYKIACHUSIMU HEKOTOPBIX CBOMCTB JIMHEHHOM
U KBaJpaTW4HOH (QyHKIWIH, IPOBEICHUE UCCIIEAOBAHMS INHEHHOM,
KyCOYHO-TMHEHHOH,  OpoOHO-IMHEHHOM W KBaJpaTHUHOM
¢byrkuui, nocrpoeHne ux rpaduxoB. IlocTpoeHme M YTeHME
rpapuxoB ¢ynxumit. WccrnemoBanue ¢yuxnuu. Cocrabienue
BHIOB (YHKUHH 1O JaHHOMY YCIOBHIO, DEIIEHHME 3a1ay Ha
3KCTpeMyM. Brinmonnenue npeobpazoBanuii rpaduka GyHKIHA

ObparHsie pyHKIMHA

Usyuyenue nomstus oOpaTHOM (GYHKIMH, ONpeieieHHe BHIA H
nocrpoeHrne rpaduka oO0paTHON GYHKIHM, HAXOXIEHHUE €€
obacTu onpeneeHus U 00IACTH 3HaYeHUH. [IprMeHeHHe CBOUCTR
GbyHKIOUH [pU MCCIENOBAHMK ypaBHEHHMN W pEINCHHM 3ala4 Ha
9KCTpeMyM. O3HaKOMIIEHHE C IIOHATHEM CIIOKHOM QYHKIIUA

Crenennsie,
II0Ka3aTeNbHEIe,
norapupMudeckue u
TPUTOHOMETPHUIECKHE
GbyHKIHH. OOGpatHbie
TPUTOHOMETPUIECKHE

byHKUIMH

Brruucnenywe 3HadeHMH (QyHKIME 10 3HAYEHHIO apryMeHTa.
Onpenenenne MONOXEHUST TOYKH Ha rpaduke 1Mo ee KOOpAUHATAM
4 HaobopotT. Hcmonp3oBaHue CBOHCTB OYHKIMM I CPABHEHMS
3HaYeHHH creneHed u Jorapudmon. Ilocrpoenue rpaduxos
CTENEHHBIX W Jorapupmmueckux  Gyukumii.  Pemmenue
HIOKa3aTeNbHBIX H JTOrapu(pMUIECKUX ypaBHEHHI H HEPABEHCTR I10
H3BECTHBIM  anroput™MaM. O3HaKOMJIEHME €  ITOHATHEM
HEMPEPLIBHOM  IepHoauyYeckodl  GyHKIuM, GOpMYJIHpOBAHHE
CBOMCTB CHHYCa M KOCHHYCa, IIOCTPOeHHE MX TIpad)HKOB.
O3nakoMileHHE C TIOHSTHEM TapMOHHYECKHMX KojeGaHHi WU
IpEMepaMy TapMOHHYECKHX KoleGaHuii NI OIMCaHuUs IPOLIECCOB
B usuke u Apyrux obnactax 3uanua. O3HAKOMIIEHHE C TOHITHEM
Pa3pBIBHOM MepUoUYecKor HyHKIHNH, HOPMYTMPOBAHKE CBOMCTB
TaHreHca U KOTaHIeHCa, MOCTpoeHne ux rpadukos. [IpumeHenne
CBOMCTB QYHKIMH /IS CPaBHEHHS 3HAYEHHH TPUTOHOMETPHUYECKHX
GbyHKIMH, peLeHus TPUTOHOMETPHUYECKUX ypaBHEHUM.
Hoctpoenne rpadgukoB 06paTHEIX TPHTOHOMETPHYECKIX (DYHKIHHN
U ompeneneHue 1o rpapukaM ux CBOMCTB. BrImonHenue
npeoGpa3oBaHus rpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

HOCHCI[OB&TCJIBHOCTI/I

O3HakoMNeHHE C MOHATHEM YHCIOBOH ITOCIIENOBATEIbHOCTH,
croco6aMu ee 3a1aH¥usl, BEIYMCICHUAMH ee WIeHOB. O3HAKOMIIEHHE
C NOHATHEM IpeAeiia IOCIeNoBaTeIbHOCTH. (O3HAKOMIICHHE C
BBIYHMCIIEHHEM CYMMBbI GECKOHEYHOTO YHCIIOBOTO Psijia Ha IPEMEpE
BBIYHCICHUSA CYyMMBI 6€CKOHEYHO YOBIBAIOINEH TI'eOMETpHYECKOM
nporpeccuu. Pemnenue 3agau Ha mpUMeHeHHe QOPMYIBI CYMMBI
OeckOHEUHO YOBIBAIOMIEH IFeOMETPHYECKOM IIPOTPECCHE

IlpomsBonsas u
IpHMEHEHUe

€e

OsHakOMIIeHME C TIOHATHEM IPOM3BOAHOM. M3yuenue u
(opMyimpoBanue ee MEXaHHYECKOIO H F€OMETPHIECKOTO CMbICIA,
H3y4CHHE QITOPUTMA BBIYMCIECHHS IPOM3BONHOM Ha NpHMEpe
BBIMHCJICHHSI MTHOBEHHOW CKOPOCTH H YIVIOBOTO K03((dHIMeHTa
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kacaTenbHOM. CocTaBlIeHHE ypaBHEHHs KacaTrelnbHOH B 0oO0IIeM

BUIE. YCBOGHHE 1paBunl Ju(QhepeHIUpoBaHUY, TA0IMIEL
NPOU3BOJHBIX DJNEMEHTApHBIX (YHKIUH, NpHUMEHEeHHe IUIa
aubdepeHuupoBanuss  QYHKUMM, COCTABICHHS  YpaBHEHHMSA
KacaTenbHOH. M3yueHne TeopeM O CBS3HM CBOMCTB (YHKIHMH H
IpOU3BOAHOH, (GoOpMymupoBKa ux. [IpoBeleHHEe C MOMOMIBIO
IIPOM3BOJHOM MCCIIEIOBaHMS (QYHKIUH, 3aJaHHOH (GopMyIIoi.
VYcTaHOBNIEHHE CBA3M CBOMCTB (YHKIMH M IPOU3BOAHOM IO MX
rpaduxam. [IpuMeHeHHe NMPOU3BOAHON VIS pEIICHUS 3a/a4 Ha
HAXOX/IEHHE HauOOIBIIEro, HaMMEHBINEr0 3HAYCHHS W Ha
HaxO0K/IEHUE HKCTpEMyMa

IlepBooGpa3zHas
HHTETpa

OsHakoMJIEHHE C TIPOCTEHINMMH CBEJCHHAMH O KOPHAX
anmreOpauvecKux  ypaBHEHHH, MOHATHAMH  HMCCIIEIOBaHHUA
ypaBHEHMH H  cucTeM ypaBHeHuH. M3yuyenwe Teopuu
PaBHOCHJILHOCTH YpaBHCHWH M ee mnpuMeHeHHs. [loBropenue
3aUCH  pEINCHMd  CTaHJapTHHIX  ypaBHEHWH, IPHEMOB
npeobpa3oBaHus ypaBHEHHH /I CBEINEHHWS K CTaHIAPTHOMY
ypaBHeHHIO. Pelllenne  pallMOHANBHBIX, HMPpPAIHOHAILHEIX,
IOKA3aTENbHBIX M TPUTOHOMETPHYECKHX YPAaBHEHHH M CHCTEM.
HcnonpzoBanne CBOMCTB M TpaduxoB (yHKIMH A8 pelieHus
ypaBHeHMH. [IOBTOpEHHE OCHOBHBIX NPHEMOB pEINECHHS CHCTEM.
Pemenue ypapHeHHH ¢ IPUMEHEHHEM BCEX IPUEMOB (Pa3iioKeHHUA
HA MHOXHTENH, BBEICHMS HOBBHIX HEH3BECTHBHIX, IIOJCTAHOBKH,
rpaduuecKkoro Merofa). PelmeHWe CHCTeM ypaBHEHHH ¢
IIPUMEHEHHEM DPa3lIMYHBIX CIOCO00B. O3HAKOMIIEHHE C OOIIMMH
BOINPOCAMH PpEIEHHs HEPAaBEHCTB M HCIIOJIb30BAHHME CBOMCIB H
rpadpukoB GYHKUMHA ©[pH pEIIEHAM HEepaBEHCTB. Permnenue
HEPaBeHCTB M CHUCTEM HEPABEHCTB C MPUMEHEHHUEM pPa3IM4HBIX
croco6oB. IIpuMeHeHHEe MaTEMATHIECKUX METOJIOB I PEIICHHS
COZICPIKATENbHBIX 3a/la4 M3 pasIM4YHBIX oOnacTeil Hayku ®
npakTuku. MHTepnpeTnpoBanue pe3ynbTaToB ¢ yYETOM peabHbIX
OIrpaHHYEHHI

IJIEMEHTBI KOMBHUHATOPUKH, TEOPUHU BEPOSATHOCTEN U CTATUHCTHKHA

OcHoBHBIE
KOMOUHATOPHKH

MOHATHA

W3yuenue npasuia KoMOHHATOPUKH ¥ IPUMEHEHHE TIPY PENICHAH
KOMOMHATOPHBIX 3a1a4. Perenne koMOHHATOPHEIX 33134 METOIOM
nepeGopa H 1o NpaBUILy YMHOXKEHHS. O3HAKOMIICHHE C TIOHATHIMHE
KOMOUMHATOPHKH: pa3sMEINEHUSIMH, COYETAHUSMH, IIEPECTAHOBKAMH
1 QopMynamu Ans MX BeraucieHus. OGbACHEHHE W IPHMEHEHHE
(opMyn nns  BEIMMCHEHMS pa3sMELICHHH, NEPECTAHOBOK U
COYCTAHUHM MpH pelneHHH 3amad. O3HaKoMieHHE C GHHOMOM
Hetorona u TpeyronsrukoM Ilackams. PermeHme mpakTHuecKux
3a/1a4 ¢ HCIOIB30BAHUEM MTOHATHH U IIPABHII KOMOMHATOPHKH

OneMeHThI
BEPOATHOCTEH

TEOPUH

W3y4eHne KIaCCHYECKOTO ONpENENEeHHs BEPOATHOCTH, CBOWCTB
BEPOATHOCTH, TEOPEMBI O CyMMe BepoATHOcTel. PaccMorpenne
IIPUMEPOB  BEIYMCIIEHHMS BeposATHOCTeH. Pemenume 3amay Ha
BEIUHCJICHHE BEPOATHOCTEH COOBITHM
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IIpencrasicnne JaHHBIX
(Tabnuupl, AHArpaMMBL,

rpaduKu)

O3HaKoOMIICHHE ¢ NPEACTABICHMCM YHCIOBBIX [JAHHBIX M HX
XapaKTepUCTHKaMH. Pemmenne mpakTHUeCKHX 3a1a4 Ha 00paGoTKy
YUCIIOBBIX JAHHBIX, BEIYUCIEHHE HX XapAKTEPHCTHK

I'eomerpus

[Ipsamele u mnockocTu B
IIPOCTPaHCTBE

@opMynupoBKa M IpHBENEHHE JOKA3aTeNILCTB IPH3HAKOB
B3aMMHOT'0 PACIIOJIOXKEHHS IIPSIMBIX U INIOCKOCTed. Pacnosnasanme
Ha deprexax M MOJEIIX pa3iIu4HbIX CIy4aeB B3aMMHOIO
PacHoIOKEHUs IPSIMBIX U IUIOCKOCTEH, apryMEHTHPOBAaHUE CBOHX
CyXAcHUR. DOpMyIHpPOBaHUE ONIPENCTICHUM, IIPU3HAKOB M CBOMCTB
napaljieIbHBIX ¥ NEPUEHANKYILIPHBIX IIOCKOCTEH, ABYTPaHHBIX |
JIMHEHHBIX YIIOB. BrINonHEHHE IIOCTPOEHHA VYIJIOB MEXAY
IPAMBIMM, [PAMOM M INIOCKOCTBIO, MEXIY IUIOCKOCTAMH IIO
ONMCaHHIO M paclo3HaBaHHME HX Ha Mozemsax. [Ipumenenue
IIPU3HAKOB M CBOMCTB PacIOJIOKEHUS IPSIMBIX M IJIOCKOCTEH IpH
pemenun 3a1a4. Mzo6paxeHne Ha pUCYHKaX U KOHCTPYHpPOBaHHE
Ha MOJE/MX MEPHEHIMKYJIIPOB M HAKIOHHBIX K IUIOCKOCTH,
OPAMBIX, HapaUIeJIbHBIX IUIOCKOCTEH, YIJIOB MEXIy NpsAMOH H
IUIOCKOCTBIO M OOOCHOBaHHME IOCTPOCHHA. Peimmenue 3amay Ha
BBIYMCJICHHE T€OMETPHYUECKHUX BeTM4YuH. ONHChHIBaHUE PAaCCTOSHUA
OT TOYKH [0 IUIOCKOCTH, OT IpPAMOM IO IIOCKOCTH, MEXIY
IVIOCKOCTSAMH, MEXAY CKPEUIIMBAIONMIMMUCS IPSIMBIMH, MEXAY
IIPOU3BOJILHEIME QUTypaMH B IpocTpancTee. GOpMyYIIMpOBAHHUE U
JOKa3pIBaHUE OCHOBHBIX TEOPEM O DACCTOSHUAX (TeopeM
CyLIeCTBOBaHMs, cBoMcTBa). M3o6paxkeHne Ha ueprexax H
MOZENIAX pacCTOsHHA M OOOCHOBAaHHME CBOMX CYXICHHIA.
OmnpenencHre ¥ BBIYHCICHHE pAacCTOSHHA B IIPOCTPAHCTBE.
IIpumenenne GopMyII ¥ TeOpeM IUTAHUMETPHH ISl PEIICHHS 3a]1a4.
OsHakoMIIeHHE C NOHATHEM MapalUIENBHOTO MPOEKTHPOBAHHS H
ero cpoicrsaMd. QOpMYyIHpOBaHHE TEOPEMBI O ILIOIAAX
OPTOTrOHAIBHON HPOCKIIMU MHOTOYTONIbHUKA. [IpuMenenue Teopuu
Jitie: 060CHOBaHHA IIOCTPOEHUH u BBIYMCIICHUH.
ApryMeHTHpOBaHME CBOUX CYXKIECHHH O B3aMMHOM PacHOTOKEHUH
IPOCTPaHCTBEHHBIX PUTYD

MsuororpaHHuku

Onucanve 0 XapaKTepHCTHKA PasiIAYHBIX BUIOB MHOTOIPAHHHKOB,
[ICPCYHCIICHHE HX OJCMCHTOB M  CBOWCTB. M3o6paxenue
MHOT'OTPAaHHHKOB H BBINIOJTHEHHE IIOCTPOEHHS Ha H300PaXKEHUAX U
MOJIEJISIX MHOTOTPaHHMKOB. BhIMUCIIEHHE JIMHEHHBIX 3JIEMEHTOB U
YTJIOB B IPOCTPAHCTBEHHBIX KOH(PUIYPAllUsIX, apI'yMEHTHPOBAHUE
CBOMX CYyX/ICHMi. XapaKTepHCTHKa ¥ H300paKeHHe CEUYeHHS,
pa3BepTKH MHOTOIPaHHUKOB, BBEIYHUCIICHUE IIomanei
noBepxHocTel. IlocTpoenne npocTeHinmx ceaenuit Ky6a, Ipu3MBI,
mapamMuzpl. [IpuveHenre (akToB M CBeACHHH M3 IUIAHUMETPHH.
OsHakoMIleHHE C BHAAMH CHMMETPHH B MPOCTPAHCTRE,
dbopMymMpoBaHMe oONpeneNeHHH H CBOMCTB. XapaxkTepucTHKa
CMMMETPHMH Tel BpAIlEeHHAd H MHOTOIpaHHHKOB. [IpuMmeHeHme
CBOMCTB CMMMETPUM IIpH peINeHHM 3amay. Vcmonbiosanue
NpUOBPETEHHBIX 3HAHMA [UIss MCCIEJOBAHHS W MOJEIHPOBAHHS
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HECJIOXKHBIX 3aJad4. I/1306pa>1<eHne OCHOBHEIX MHOI'OTPaHHHUKOB H
BBIITOJTHEHUE PUCYHKOB 110 YCJIOBHAM 397124

Tera W NOBEpXHOCTH
BpallleHHs

O3HakoMJIE€HNE C BHAAaMH Tell BpallleHHs, HOpMYJIHpOBaHHE HX
onpejeneHui U cBoicTB. POpMyNIHPOBaHHE TEOPEM O CEYCHHUH
Imapa IUIOCKOCTBIO M IUIOCKOCTH, KacaTelbHOH K coepe.
XapakTepucTuKa M HU300pakeHue Tell BpallleHHs, UX Pa3BEPTKH,
ceueHus. PemeHue 3agay Ha NOCTPOCHHE CEUYEHHH, BBIMHMCIICHHE
JUIUH, PacCTOSHUH, YIJIOB, IIomane. IIpoBenenue
JIOKa3aTelIbHBIX PacCyKICHUH NpH peleHud 3a1a4. [IpuMenenne
CBOMCTB CHMMETpHH IIpH DEIICHHH 3aJay Ha TeJla BpAINCHHU,
koMOuHanuio Ten. MzobpakeHWe OCHOBHBIX KPYIJIIBIX Tel H
BBIITOJIHEHME PUCYHKA IO YCIOBHIO 3a1a4X

W3mepenus B reoMeTpun

O3zHakoMIIEHHE C ITOHATHAMH IUIOIIAAM M 00BEMa, aKkCHOMaM# M
cBoiicTBamMu. Pelnienue 3a1a4 Ha BEMHCIECHHE IUIOLMANCH TNIOCKUX
Guryp ¢ npuMeHEeHHEM COOTBETCTBYIOIMX (GOpMYT M (HaKTOB H3
nlaHAMEeTpuH. HM3ydeHue TeopeM O BBIMHCIEHHH OOBEMOB
NPOCTPAHCTBEHHBIX Tell, PEIICHUE 3a1a4 Ha IpUMEHeHHe GOpMyIT
BelyMClIeHus o6BbeMoB. W3yuenwe QopMyn i BEMHCIEHHS
IUIomanae IOBEPXHOCTEH MHOTOIPaHHHUKOB H Tell BpAIlCHHA.
O3HaKkOMJICHHE C METOAOM BBIYHMCICHHUS IUIOIIAIM MMOBEPXHOCTH
cheprl. Pemenne 3aja4 Ha BEIYUCIICHHE IUIOMAEH IIOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEl

KOOpHI/IHaTLI H BEKTOPHI

OsnakomieHHe C IIOHATHEM BekTOopa. M3ydeHue meKapTOBOM
CHCTEMBI KOODAMHAT B IPOCTPAHCTBE, MOCTPOCHHUE IO 33aJaHHALIM
KOOpPIIMUHATAM TOYEK M IIJIOCKOCTEH, HAXOXKAECHHE KOOPIMHAT
Touek. Haxoxmenue ypaBHEHMIT OKPYXKHOCTH, cephl, ITTOCKOCTH.
BuIuMcrieHNe pacCTOSHHM MeXIy TouKamH. M3ydeHHMe CBOMCTB
BEKTOPHBIX  BEJIMYHH, IIPaBUI PA3lOXKCHHS BEKTOPOB B
TPEXMEPHOM TIPOCTPAHCTBE, INPaBHJI HAXOXICHHA KOOPAMHAT
BEKTOpa B IPOCTPAaHCTBE, MpaBHI [OEHCTBHH C BEKTOpaMH,
3aJlaHHBIMU KoopIuHaTamu. lIp¥MeHeHHe TeopHH NpH pemeHuH
3aja4 Ha JCHCTBHA ¢ BekTopaMH. M3yueHume CKaIspHOro
[IPOU3BEJICHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHHS MpPSIMOH H
II0CKOCTH. [IpuMeneHne TeOpUH IpU pEICHHH 3124 Ha JEHCTBHSA
C BEKTOpaMH, KOODJUHATHBIA METOJ, IIPUMEHEHHE BEKTOPOB I
BBIYMCJICHUSL BEIMYHH YIJIOB M paccrosHuii. O3HakoOMIIEHUE C
AOKa3aTeIECTBAMH  TEOPEM  CTEPEOMETPHH O  B3aHMHOM
PacTloIOKEHHH TMPAMBIX M IUIOCKOCTEH C HCIIONB30BAaHHEM
BEKTOPOB
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4. YCJIOBHSA PEAJIMBAIIAN YYEFHOM JUCITUILINHLI <MATEMATHKA»

4.1. TpeboBaHHA K MHHHMAJILHOMY MAaTePHAILHO-TEXHHYECKOMY 00ecIedeHHnI0
Peannsanus yue6HOR qucHuILIMABI TpeOyeT HaNnYus y4eGHOro KaOMHETa MaTeMaTHKH.

B xabunere q0omKHO OBITH MyIbTHMEIHIHOE 060OPYHOBaHKE, MOCPEACTBOM KOTOPOIO
Y4aCTHMKH 00pa3oBaTENbHOrO MpOIEcca MOTYT MPOCMATPHUBATH BH3YATbHYIO HH(OPMALHMIO 11O
MaTeMaTHKe, CO31aBaTh MIPE3eHTAMHY, BUIEOMATEPUATIbI, HHEIE JOKYMEHTEL

B cocraB y4eOHO-METOOMYECKOTO M MaTepHAILHO-TEXHHYECKOrO OOecredeH s
IpOrpaMMbl y4eOHO! TUCHUIITHHET «MaTeMaTHKa) BXOIAT:

* MHOTO(YHKIIHOHAIBHBIA KOMILIEKC IIPENOIaBaTe]Is;

* Har/BIOHBIE IOCOOHMS (KOMIUIEKTH! Y4eOHBIX TaONMI, IIaKaToOB, MOPTPETOB BHIIAIOLIMXCS
YYEHBIX, JIp.);

* HHGOPMAIMOHHO-KOMMYHHUKATUBHEIE CPEICTBA;

* 5KpPaHHO-3BYKOBBIE IT0COOHS;

* KOMIUIEKT TEXHHYECKOH NOKYMEHTallMH, B TOM YHCIE MAclopTa Ha CpeicTBa O0yUEHMI,
HUHCTPYKLIMH IO MX MCIIOJIB30BAHMIO ¥ TEXHUKE 6€30MacHOCTH;

* 6ubmmoTeynsrit GoHI.

4.2. HadopmMauuoHHoe oGecredenne 00ydeHun
4.2.1 KaurooGecneuenue

Ne Haspanue H BEIXOAHBIE JaHHbIE Ton Komugectso Hanuuue B KonuuectBo [O6ecney

Wi (aBTOp, BHI H3/1aHHA, U3JAHAA | SK3EMIUPOB | BIEKTPOHHOM CTYHEHTOB, [eH-HOCTh

M3JATENILCTBO, M3JaHuU, B OubnMoTeke 6ubnuorexe | MUCHONB3YIOL [CTYAEHTO
KOJIMYECTBO CTPAHHII) YHHMBEPCHTETA Bal'y X B

YKa3saHHYIO [THTepaTy
Jurepatypy | po#t, %

1 2 3 4 5 6 7

OcHoBHas JuTEpaTypa

1. Anre6pa u Havama
MaTeMaTUYECKOTO aHATH34a.
10 -11 xmaccer: yue6. ms
obmeobpazonsar.

1 | yupexnmennuit: 6a30Bbiit 2018 - + 100%
ypoBens / III.A. AmumoB,
I0.M. Konsrus u ap. ~ M..:
Ipoceemenne, 2018. — 464c.

JonoaHATeNLHAS THTEPATYpA

bammakxos M.W. Marematuka.
3agayHuK: yueb. mocobue ans
1 | cTYA. yupexaeHuit cpen. npod. 2018

obpazoBanus / M.H. Bammakos.
— M.: «Axanemus», 2018. —
416¢.

- + 100%

I'yce B.A. Maremartuka ajis
npodeccuii u
CreLHalbHOCTEH COMHAIBHO-
9KOHOMHYECKOT0 IpOdHIIS:

5 | yaebHuK uIs 06pasoBar. 2015 11
YYPEXICHUH Hau. U cpepl.
upod. obpazoranus / B.A.
I'ycer. — M.: «Axagemusy,
2015. - 384c.

HET
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I'eomerpus. 10-11 xaccer:
yueb. ms obimeobpazopar.
yupexaeHuii: 6a3oBbli 1

3 | npodun. yposuu / JI.C. 2015 - + 100%
Artanacss, B.®. Byty3oB u
Ip. — M.: Ilpoceemmenne,
2015. —255c.

4.2.2
1. Kypnran «MarteMaTuka B IIKOJIE»
2. Kypnan «Ksanr»
3. Kypuan «ITorenmuam
4.2.3 HnTepuer-pecypcenr:
1.  BprumcIHTENLHBIE METOIB! ¥ IPOrPAMMHPOBAHUE: HOBBIE BHIUMCIHMTEIBHEIE TEXHOIOIMH —
Hay4yHBIH XKypHAT: http://num-meth.srcc.msu.su/.
2. Xypman IlomueoM / Marematuyeckoe o6pa3oBaHHe: IPONLIOE H  HACTOSAIIEE:
http://www.mathedu.ru/e-journal/.
3.  KBAHT - ¢u3suxo-MaTeMaTHYeCKUH HAyYHO-IIOMYJISPHBIA JKYpHANI [JId IIKOJIBHHUKOB H
CTYIEHTOB: http://www.kvant.info/.

4. Vwuyebuaa ¢bu3uKo-MaTeMaTHIeCKas 6ubamoTeka — EqWorld:
http://eqworld.ipmnet.ru/ru/library.htm.

5. http://www.youtube.com/watch?v=15460Q24djU4&feature=channel (Jlexims 8. OcHOBHBIE

CBEJICHHS O pallMOHAIBHBIX (WYHKITHAX)

6. http://www.youtube.com/watch?v=TxFmRLiSpKo (I'eomMeTpuuecKuii cMBICT

IIPOU3BOIHOM)

7. http://www.youtube.com/watch?v=PbbyP80oEv-g (Jleximus 1. [Teppoobpasnas 1

HEOIPEIENeHHbIN HHTEIPAT)

8. http://www.youtube.com/watch?v=2N-1jQ_T798&feature=channel (Jlexums 5.

HnxrerpupoBanue 1o yactsM)

9. http://www.youtube.com/watch?v=3gGZQW36M8k&feature=channel (JIexus 2.
Tabmuita OCHOBHBIX HHTEIPAIOB)

10. http://www.youtube.com/watch?v=7lezx G4ATcA&feature=channel (JIexrms 3.
Henocpencreentoe HHTErpUpOBaHKE)

11. http://www.youtube.com/watch?v=s-FDv3K 1KHU&feature=channel (Jlexrms 4. Metoxn
IIOJICTAHOBKH)

12. http://www.youtube.com/watch?v=dU FMq lssO&feature=channel (JIextms 12. TTonsrtue
onpezenensoro uuhttp://www.youtube.com/watch?v=C_7clQcJP-c
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5. KOHTPOJIb 1 OIIEHKA PE3YJBTATOB OCBOEHMS YYEBHOM
JUCITUILIMHBI «<MATEMATHKA»

KoHTposr M omeHKa pe3ylNbTaTOB OCBOGHHA yYeGHOW MCIHILIHHEL OCYIIECTBJIAETCS
OperiofiaBaTesieM B IPOLECCe MPOBEACHHA NPAKTHISCKAX 3aHATHH, TECTHPOBAHHSA, a TaKKe
BBINOJIHEHUS 00YYalOIMMHCA MHAUBHIYAIbHBIX 3aIaHAH, IPOEKTOB, HCCIIeIOBAHMI.

PesyabTaThbl 06yuenus @opMBI H METOABI KOHTPOJIS H
OLIEHKH Pe3yJIbTATOB 00yUYeHus

B pesynbraTe u3ydenus yue6Ho# mucHumuinasl | CamoctosTensHbe paGoThI

«MartemaTukay 00y4arOmMiACs JOHKEH: KonTposHeie paGoTs!
Jnemenmot meopuu MHOICECmE u | IHAMBHIyaIIbHbIe 3a1aHNs
Mamemamuyeckoii n10zuKu OKsaMeH

— OmnepupoBate Ha 6a30BOM ypOBHE IOHSTHSIMHE:
KOHEYHOE  MHOMKECTBO, DOJIEMEHT MHOXECTBA,
[IOIMHOXECTBO, IE€pecedeHre U OOBLEAUHEHUE
MHOJXECTB, YHCJIOBBIE MHOXKECTBA Ha KOOPIAMHATHON
IPsIMOH, OTPE30K, HHTEPBAI,

— OmepupoBaTh Ha ©a30BOM YpPOBHE IOHSTHIMH:
YTBEpXKIIEHHE, OTPHLIAHUE YTBEP)KIACHHUS, UCTUHHbIE
U JIOXHBIC YTBEPXKAEHMS, NPHYHHA, CIEICTBHE,
YacCTHBIM cirydai obmero YTBEPKICHMA,
KOHTPIIpUMED;

— HaxOIMTh I[epeceueHME M OoOBEeAMHEHHE JBYX
MHOJXECTB, NpEJCTABICHHBIX Trpa(uyecKH Ha
YHCJIOBOH IIPSMOIA;

— CTPOMTh HA YHCIOBOW IPAMOM IOIMHOKECTBO
YMCIIOBOIO MHOXKECTBA, 3aJlaHHOE MPOCTEHIIMMMU

YCIOBHAMH;

~ Ppacno3HaBaTh JIOXKHBIE YTBEPXKIECHHUS, OIMHOKH B
paccyXIeHusX, B TOM YHCJI€ C HCIOJIL30BAHHEM
KOHTPIIPHMEPOB.

B nosceoneenoit orcusnu u npu  usyvenuu opyaux
npeomemos:

~  HCIIOJIB30BaTh YHCIIOBBIE MHOX€ECTBa Ha
KOODJMHATHOW NpPAMOM [IJI1 OIMMCAaHWA pPeanbHBIX
MPOLIECCOB H SBJICHUI;

HPOBOJIUTE JIOTHYECKHUE PACCYXKACHUS B CHUTYAITHAX
IIOBCEHEBHOM H3HU
Yucna u evipasxcenua

— OnepupoBath Ha 06a30BOM YpOBHE NOHSTHSIMIL
LENoE YHUCIIO, HENMMOCTh YHCEN, OOBLIKHOBEHHAs
ApoOb, HecATHYHAs ApoGb, PAlMOHANBHOE YHCIIO,
NpUOIKEHHOE 3HAYCHME YHMCNA, YacTh, O,
OTHOINCHHUE, IIPONEHT, IIOBBINICHUE U IOHMKESHHE Ha
33JaHHOE YHCJIO IPOLIEHTOB, MacIITAab;

— ONEpHPOBaTH Ha 6a30BOM YpOBHE IOHATHSIMHE:
Jorapudm 4HCIa, TPUTOHOMETpHYECKas
OKPY’KHOCTB, I'PaJlyCHas Mepa yIJia, BEJIMYMHA yTIa,
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33JlaHHOI0  TOYKOM Ha  TPHTOHOMETPUYECKOH
OKPYXHOCTH, CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHT€HC
YIJIOB, MMEIOIIUX IIPOU3BOIBHYIO BEIHYHHY;

—  BBIIOJHATEL apu(PMETHYECKUE NSHCTBUA C UEIBIMU U
palMOHAIBHEIMU YUCIIAMH;

—  BBIIIOJIHATE HECIOXKHBIE IPeoOpa30OBaHUI YHUCIIOBBIX
BHIDOXXECHMH, COIEpXAIIUX CTENEeHH 4YHUcell, JIHOo
KOpDHH U3 umcen, 1160 jorapuMe! yucer,

— CpaBHHBAaTh pallMOHAIBHBIE YUCIIA MEXKIY COOON;

— OIEHHBATL M CPaBHHMBAaTh C paIlMOHAIBHBEIMH
YHCIAMHU 3HAYEHUs LETbIX CTeTIeHeH uuces, KopHe
HaTypaJbHOM CTEIIEHH M3 YUCEIL, JIoTapu(hMOB YHCET
B IIPOCTBIX CIIyJasix;

— H300paxkaTh TOUKaMH Ha YMCIIOBOM IPAMOM HeIble |
pauvoHAIBHEIE YHCIIA;

— H300paXkaTh TOYKaMH Ha YHUCIIOBOW MPSMOM IeNbie
CTENICHM YHUCEJl, KOPHH HATYypalIbHOM CTElEHH H3
YUCEJL, IOrapu(pMBI YHCEIT B IPOCTHIX CIIYYasx;

~  BBIIOJIHATE HECJOXKHEIE NpeoOpa3oBaHus LENbIX H
ApOGHO-palMOHATIBHBIX GYKBEHHBIX BRIPAKEHHMI;

— BBIPaXaTh B NPOCTEHINMX CIydYasxX H3 pPaBEHCTBA
OITHY IIEpPEMEHHYIO Yepe3 APYTHE;

— BBIYUCITE B MMPOCTHIX CIIyYasXx 3HAYEHHUS YHCIIOBBIX
u  OyKBEHHBIX  BBIDOKEHHMH,  OCYIIECTBIIAA
Heo6XOTMMbIE IIOACTAHOBKH M NPE0GPa3OBAHML,

— Hu300paXaTh CXEMaTH4YeCKH yroj, BeIHYHHA
KOTODPOT'0 BBIpaXKEHA B Ipaycax;

— OLEHMBaTh 3HAKW CHHyCa, KOCHHYyC4, TaHI€HCa,
KOTaHI'€HCa KOHKPETHBIX YIIIOB.

B noseceonesnoii sicusnu u npu uzyuenuu opyzux yuebnoix
npeomemos:

— BBIIONHATH BBIYHMCICHHS NPH pENIEHHM 33734
[IPaKTHYECKOIO XapaKTepa;

—  BBIIOJHATH IIPAKTHYECKHE pacyeTrl c
HCIIONB30BaHUEM IIPHU HEOOXOMUMOCTH CIPABOYHBIX
MaTEpHAIOB H BHIYMCIIMTEIBHBIX YCTPOMCTB;

— COOTHOCHUTH peallbHBIe BEIUYHHBI, XapaKTEPUCTHKH
0OBEKTOB OKPYKAIOIIEro MHUpa C MX KOHKPETHEIMH
YHMCIIOBBIMH 3HAYCHHUIMU;

HCIIOJIL30BaTh METOJIBI OKPYTIICHUS, IPUOIMIKEHUS 1
OPUKMIKYA NpH DEIIEHHM NPaKTHYECKHUX 3a1ay
TIOBCEIHEBHOM XM3HH

Ypasnenun u nepasencmea

— Pemars nunelinsie ypaBmemms u HepaBencTBa,
KBaJIpaTHbIC YpaBHEHHS;
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pemnats orapudmMuueckue ypasHenus suaa log 4 (bx
+ ¢) = d u npocrelimue HepapeHCTBa BHAA log 4 x <
d,

peliaTs IoKasaTeNbHLIE ypaBHEHHMS, BHAA a**°= d
(rmne d MOXHO NpPEeACTaBUTL B BHJE CTENEHH C
OCHOBaHMEM ) U IIPOCTEHIINE HEPABEHCTBA BUIA a”
<d (rme d MOXHO NIPEICTABUTH B BUIE CTEIICHHU C
OCHOBaHUEM q);.

OPUBOAUTHL  HECKONBKO  IPUMEPOB  KOpHeH
IPOCTCHIIEro TPUIOHOMETPHYECKOTO YpaBHEHHS
BHJA: SInX =a, cosx=gq, tgx=a,ctgx=a, raea
—  TabnM4YHOE  3HAYeHHE  COOTBETCTBYIOILEH
TPUTOHOMETPUIECKOM DYHKIHH.

ROBCEOHEGHOU OJICUSHU U NPU  UYYEHUU Opyeux
npeomemos:

COCTaBJIATE M pellaTh YpaBHEHHA H CHCTEMBI
YPaBHEHHM [IPH PEMICHUH HECTIOXKHBIX IPAKTHYECKHX
3a/1a4

Dynxyuu

OnepupoBath Ha 06a30BOM YpOBHE MOHATHAMH:
3aBHCHMOCTh BEIMYMH, (GYHKUMSA, apryMeHT H
3HaueHue (YHKIUH, OoOnacTh ompemencHHS U
MHOXECTBO  3HaueHMM  qyHkuum,  rpadux
3aBHCHMOCTH, rpadux GyHKIuH, HyIH (YHKIHH,
IPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHWE Ha
YHCIIOBOM IIPOMEXYTKE, YOBIBAaHHE Ha YHCIOBOM
IPOMEXKYTKE, HauOOIbINECe H HANMEHBIIIEE 3HAYCHHE
byHKUHH Ha YU CIIOBOM IIPOMEXKYTKE,
neproarYecKas GYHKIUs, IEPHOL;

OIlCpUpOBaTh Ha 0a30BOM YpPOBHE IIOHATHIMH:
npsMas W obparHasd  MPOMOPUHOHATHLHOCTD
NUHeHHasd, KBaJpaTH4Hasd, IorapuMudecKas M
nokasarenbHas (YHKIHH, TPUTOHOMETPHUCCKHE
bymxmm;

pacrosHaBarh TpaQUKH dIEMEHTApHBIX (yHKIHi:
opsMo M o6paTHOM  IPOMOPHHOHAILHOCTH,
JMMHEHHOW, KBAJpaTHYHOH, JorapuMUUECKOd U
MIOKa3aTeNbHOW (YHKIHUH, TPUrOHOMETPHYECKHX
Gymxmii;

COOTHOCHTH TPaQHMKH JIEMEHTAPHEIX (DYHKIHI:
OpaMOH ¥ OOpaTHOM  IIPONOPUHOHATBHOCTH,
JUHEHHOH, KBAJPAaTHYHOM, JOrapupMHIECKON W
TIOKA3aTe/IbHOH  (QYHKIUH, TPHUIOHOMETPHYECKHUX
¢ynxrmit ¢ hopMynamu, KOTOPEIMU OHH 3a/aHEL
HaxXoJuTh MmO TrpaduKy NpHOIMKEHHO 3HAYCHUS
(GyHKIMY B 38JaHHBIX TOYKaX;
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~ OIpeznenars no rpaduky cpoiictBa QyHKIuM (HynH,
NPOMEXYTKA  3HAKOIIOCTOSHCTBA, IIPOMEXYTKH
MOHOTOHHOCTH, HauOOJBIINE M HAMMEHBIIHE
3HAYECHHUS U T.IL.);

— CTpOHTH 3CKU3 rpaguka byHKIMY,
YAOBJIETBOPSIOLIEH IPUBENEHHOMY HabOpy YCIOBMIA
(IpoMexXyTKH Bo3pacTaHus / yOBIBaHMS, 3HAYECHHE
GyHKIMH B 33JaHHOM TOUKE, TOYKH SKCTPEMYMOB U
T.1.).

B nosceoneenoii owcusmu u npu usyuenuu Oopyeux
npeomemos:

— Oompeienars N0 rpaduKaM CBOMCTBA pealbHBIX
IPOIECCOB M 3aBUCUMOCTeH (HamboyblIMEe M
HaVMEHbBIINE 3HAYCHHUS, IPOMEKYTKH BO3PACTAHUS
4 yOBIBaHMS, NIPOMEXYTKM 3HAKONOCTOSHCTBA H
T.IL.);

HHTEPIPETHPOBAaTL  CBOMCTBA B KOHTEKCTE
KOHKPETHOM IPAKTHYECKOM CUTYAIIMH.
Inemenmul mamemamuueckozo ananuza

— OmepupoBath Ha 0a30BOM YpPOBHE HOHSTHIMH:
IpoM3BOAHAsA (YHKIMH B TOYKE, KacaTelbHAt K
rpaduky GyHKUHHM, IPOM3BOAHAS QYHKIIHH;

— OIpPEAENATh 3HAYEHUE IIPOM3BOAHON (YHKIMH B
TOYKe 110 H300paKEHHIO KacaTeIbHON K rpaduky,
IIPOBEICHHOH B 3TOM TOUKE;

— PpelIaTh HECIIOXKHBIC 337a4d Ha NPHMEHEHHE CBI3H
MEXy MPOMEXYTKAMU MOHOTOHHOCTH M TOYKAMH
dKCTpeMyMa (YHKIMH, C OOHOM CTODOHBL, H
IPOMEXKYTKAMH  3HAKONIOCTOSIHCTBA H  HYJSIMH
IPOU3BOJHOM 3TOH GYHKIMH — C APYTOM.

B nosceonesnoii orcuswu u npu  usyvenuu opyaux
npeomemos.

— TMOIB3yich TIpapukaMu, CpaBHHBaTh CKOPOCTH
BO3pacTaHus (poCTa, IOBBIMIEHUS, YBEIHYECHHS H
T.I1.) WIIK CKOPOCTH YObIBaHHsA (aJICHHA, CHIDKEHHA,
YMEHBIIEHHS M T.OI.) BEIMYHH B pealbHbIX
IIpoleccax;

— COOTHOCHTh TIpadMKH pealbHBIX MPOIECCOB K
3aBUCHMOCTEH C MX OIUCAHHIMH, BKJIIOYAIOIIAMH
XapaKTEPUCTHKH CKOPOCTH H3MEHEHHS (OBICTpEIH
POCT, IUIaBHOE NOHIKEHHE | T.11.);

HCIIONB30BaTh TPadMKM PEANTBHEIX IIPOIECCOB IS
PCIICHUS HECIIOXKHBIX IPHKIATHBIX 33034, B TOM

dhCIe omIpenendas Mo TpaduKy CKOpOCTh XOZa
Iporecca.

Cmamucmuxa u meopua 8epoOAMHOCMEN, 02uKa U
Kombunamopuka

31




OnepupoBath Ha 6230BOM YpOBHE OCHOBHBIMH
ONHKCATEIbHBIMA  XapaKTEPUCTUKAMH  YHCIIOBOIO
Habopa: cpenHee apudMeTHueckoe, MeIMaHA,
HauOoNbIIee U HAaNMEHBIIee 3HAYCHH;
OlepHpOBaTh Ha ©a30BOM YpOBHE IIOHATHAMH:
9YacTOTa ¥ BEPOATHOCTH COOBITHS, CIyYaMHBIHA
BEIOOp, OIIBITHI c PaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMU COOBITHAMM;

BBIYHACIATE BEPOATHOCTH coOBITHH Ha OCHOBE
noacyeTa 4uciia HCX040B.

ROBCEOHEEHOU JICUSHU U NPU  UYYEHUU Opyeux
npeomemos:

OLICHWBATh H CPAaBHMBATL B IIPOCTHIX CIIyYasx
BEPOATHOCTHU COOBITHI B peaibHOM KHU3HH,

YHTAaTh, COIIOCTABJITH, CpaBHHUBATH,
HHTCPIPETHPOBATE B IPOCTBIX CIy4asX peayibHbIe
JAHHBIC, IPEJICTaBICHHEBIE B BUE TabIIUIl, JHarpamm,

rpaduKoB.
Texcmosuie 2a0auu

Pemate HeCNOXHEIE TEKCTOBBIE 3aJa4dl PasHBIX
THUIIOB;

aHaJM3NpPOBaTh ycIIoBUE 3agauH, npu
HeOOXONUMOCTH  CIPOHTH JJIi €€  peleHHs
MaTEMaTHYECKYIO MOJEIh;

IOHUMATh M HCHOJIb30BAaTh [UIS DPEIICHMs 337a4d
HH(OPMAIHIO, IPEJCTABIEHHYIO B BUAE TEKCTOBOM
U CHMBOJBHOM 3aIlUCH, cXeM, TabiuI, muarpamm,
rpaHKOB, PUCYHKOB;

ACHCTBOBATh MO AaNTOPUTMY, COAEPXKAIIEMYCS B
YCIIOBUH 3a7a4H;

UCIIONB30BaTh  JIOTHYECKHE DACCYXACHHS IIpH
peleHUH 3aa4M;

paborath ¢ H3GEITOYHBIMH YCIOBHAMHE, BEIGHpAs U3
BCeH HHGpOpMalHH, JaHHBIE, HEOOGXOIUMBIE IS
pEILIECHHUS 3a1auH;

OCYIIIECTBIIATL HECIOKHBIH Iepe6op BO3MOXKHBIX
pelneHui, BEIOMpas M3 HHX ONTHMAIbHOE IO
KPUTEPUAM, CHOPMYITHPOBAHHEIM B YCIIOBHH,
AHAITM3MPOBATh M HHTEPIPETHPOBATH MOJyJEHHBIE
PeIICHNS B KOHTEKCTE YCJIOBHS 3afiadd, BHIOHUpATH
PEIIEHH, He NPOTHBOpPEYAIHEe KOHTEKCTY;

peIlaThk 3ama4d HAa pacyeT CTOMMOCTH IIOKYIOK,
YCIIYT, O€30K M T.IL.;

pemaTh HECIOXKHBIE 3aJa4, CBA3aHHEIEC C JOJIEBHIM
Yy4aCTHEM BO BIAJCHMH (QHPMOHN, NpEANpPHATHEM,
HEIBMXXMMOCTEIO;

peliaTh 3a1aYH Ha IPOCTHIE MPOLEHTHI (CHCTEMBI
CKHUAOK, KOMHCCHM) U Ha BBIUHCICHHE CIOXHBIX
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IPOLEHTOB B PA3IMYHBIX CXEMaX BKJIAIOB, KPEAUTOB
U UIIOTEK;

peliaTh  NpaKTHYeCKHWe  3ajauyd, TpeOyrolue
HCIIONB30BaHUA  OTPUUATENBHBIX  4YMCENl:  Ha
ONpENECNCHUE TEMIIEPaTyphl, Ha ONpeleIcHHue
TIOJIO}KCHHA Ha BPEMEHHOM OCH (IO Haulei 3phl U
IOCHe), Ha [BWXKEHHE IEHEXHBIX CpPENCTB
(mpuxon/pacxon), Ha OIIpEeIeIICHHE
[IIyOHHBY/BBICOTHI U T.II.;

HCIONb30BaTh NOHATHE MacinTaba [yl HaXOKICHUS
PacCTOSHHUM M JIMH Ha KapTax, IJIaHaX MECTHOCTH,
IUTaHaX TOMEILUCHWUH, BBIKpOHKax, mpu pabore Ha
KOMIIBIOTEPE H T.II.

NOBCEOHESHOU OICUSHU U NPU  USYHeHuu Opyeux
npeomemos:

PellaTe  HECNOXHEIE  IPAKTHYECKHE  3a/adud,
BO3HHKAIOIIUE B CUTYallUsAX MOBCEIHEBHOMN KH3HM.
TI'eomempusn

OnepupoBaTs Ha 6230BOM YPOBHE IOHATHAMHE:
TOYKa, MpsAMad, IUIOCKOCTh B IIPOCTPaHCTBE,
[apaJlIeIbHOCTE ¥ NEPIEHMKYIIAPHOCTD HPAMBIX U
IIIOCKOCTEH;

pacrio3HaBaTh OCHOBHEIE BHIBI MHOTOI'DaHHHKOB
(mpu3ma, nupamua, IPAMOYTOJTEHBIA
napajenenunen, Ky6);

u306paxare H3ydaemble (HIYpbl OT PYKH H C
IIPUMEHEHHEM NIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;
Z€NaTh (BEIHOCHBIE) ILIOCKHE YEPTEXH U3 PHCYHKOB
MPOCTBIX OOBEMHBIX (HIyYp: BHA CBEpXy, cGOKY,
CHU3Y,

M3BJIEKaTh HMH(OPMALMIO O NPOCTPAHCTBEHHBIX
TEOMETPUYECKHX (UrypaxX, IpPEeACTABIEHHYIO Ha
YepTeKax U PUCYHKAX;

NpUMEHATE TeopeMy Iludaropa npu BerawmcieHun
SJIEMEHTOB CTEPEOMETPHYECKHX (GHTyD;

HaXOmUTh OOBEMBI M IUIOIGAM TIOBEPXHOCTEH
IpOCTCHIIMX MHOIOTPaHHHKOB ¢ NpHMEHEHHEM
hopmyur;

Paclo3HaBATL OCHOBHBIE BHABI Tel BpAICHUSA
(xoHyc, mumuHAp, chepa u map);

HaXOMUTh OOBEMBI W INIOIAAM TNOBEPXHOCTERH
IIPOCTEHIIMX MHOTOTPAHHHKOB M Tl BPAIUEHHS C
npuMeHeHueM Ghopmyi.

NO6CeOHe6HOU JICUSHU U npu usyuenuu opyeux
npeomemos:
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~ COOTHOCHTB aOCTpPAKTHBIE FEOMETPHUYECKHE TTOHITUS
# GaKTHl ¢ pealbHBIME KU3HEHHBLIME OOBEKTAMH
CHTYyallUsMH;

— MUCIOJB30BaTh  CBOMCTBA  NPOCTPAHCTBEHHBIX
TEOMETPUYECKHX (UIYp IUIA pPEINeHHS THUIOBBIX
3a/a4 NPaKTHYECKOTO COJIEPIKAHMS;

— COOTHOCHTh  IUIOIIAJM  I[IOBEPXHOCTEH  Tel
OMHAKOBOH (hOPMBI Pa3IMIHOIO pasMepa;

— COOTHOCHTL OOBEMBI COCYZOB OAMHAKOBOM (POPMBI
pa3nuYHOTO pa3Mepa;

OLleHMBaTL (OPMY HPABHILHOTO MHOTOTPAHHMKA
IIOCNIe  CIHJIOB, Cpe30oB M T.aI. (Ompenensarsb
KOJINYECTBO BEPIUMH, pebep W IpaHell IMoJIydeHHBIX
MHOT'OTPaHHHKOB)

Bexmopbt u koopounamst ¢ npocmparncmee

— OmnepupoBath Ha 06a30BOM ypOBHE IIOHATHEM
JI€KapTOBBI KOOPIMHATHI B IPOCTPAHCTBE;

HaXOMUTh  KOOpAMHATEI  BepmuH Kkyba H
IPSIMOYI'OJIEHOTO TTapajUIeIENHIIENA.
Hcmopun mamemamuxu

— OnuceiBaTh OTAENBHBIC BBHIIAIOIIHECH pe3yJbTaTHI,
IIOTYyYEHHBIE B XOJ€ pPa3BHTHI MATEMATUKH Kak
HayKH,

— 3HaTh IPUMEPBEl MATEMATUYECKUX OTKPHITHH M HX
ABTOPOB B CBA3U C OTEYECTBEHHOH M BCEMHPHOM
HMCTOpUEH;

IIOHMMATh POJIb MATEMATHKH B pasBuTHH Poccun
Memooovt mamemamuxu

—~  IIpUMEHATh W3BECTHBIE METOIBI IpH PpEUICHHH
CTaH[IaPTHBIX MaTEMaTHYECKHX 347124,

— 3aMeuyaTh M XapakTEepH30BaTh MAaTEMATHUYECKHE

3aKOHOMEPHOCTH B OKpyKaromei
JIEACTBUTEIILHOCTH,
IPUBOIUTH HPUMEPHI MaTeMaTHYECKHX

3aKOHOMEPHOCTEH B MpUpOJAE, B TOM UHCIE
XapaKTepU3YIOMX  KpacoTy W  COBEPLIEHCTBO
OKPY’KaOLIEro MUPa ¥ NIPOU3BEIEHMH HCKYCCTBA.
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