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IHosicHuTEABLHAA 3AIINCKA

Pabouas mporpamma mnpeamera «Maremartuka: ~anrebpa W Hauana
MaTeMaTU4eCKOro  aHaiu3a, TreoMeTpusi» (0a30BBI  ypoBeHb)  00s3aTeNbHOM
npeaMeTHon obOmactu «MartemMatuka U WHGOpPMATHUKa» JJIsI CPEAHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE:

HopMaTHUBHBIX JOKYMEHTOB:

«3akoH 00 obpazoBanuu B PO» 273-03 ot 29.12.2012 r.;

denepanbHbld TOCYJapCTBEHHBI 00pa30BaTeNbHbIN CTAaHAAPT CPEIHEr0 OOIETOo
obpazoBanus (Ilpuka3 MunuctepcTBa o0pazoBanusi u Hayku Poccuiickoit deneparuu
or 17.05. 2012 r. Ne 413 «O06 ytBepxaeHuH (enepaibHOro rocydapCTBEHHOTO
0o0pa3oBaTeIbHOrO CTaHJApTa cpeaHero ooliero obpazoBaHus» (3aperucTpUpPOBAHO
Mumntoctom P® 07.06.2012 r. Ne 24480), B pen. [IpukazoB MunucrepctBa 00pa3oBaHus
u Haykd P® ot 29.12.2014 r. Ne 1645, ot 31.12.2015 r. Ne 1578, ot 29.06.2017 r. Ne
613);

[locTanoBnenue ['maBHOTrO rocyAapCTBEHHOrO CaHUTapHOro Bpaya Poccuiickoi
Oenepanun ot 29.12.2010 1. Ne 189 (pex. ot 25.12.2013 r.) «O06 yTBep)aeHUU
CanlluH 2.4.2.2821-10 «CaHutapHO-31H1IEMHOJIOTHYECKUE TPEOOBAaHUS K YCIOBUSIM U
opraHuzanuu o0ydeHus B 0011eo0pa30BaTEIbHBIX YUPEKIACHUAX» (3aperucTpupoBaHo
B Muntocte P® 03.03.2011 1. Ne 19993), (B pea. M3menenmit Ne 1, yTB.
[TocranoBnenneM ['maBHOrO rocygapCTBEHHOIO CaHUTApPHOro Bpada Poccuiickon
®enepanyu ot 29.06.2011 r. Ne 85, U3menenuii Ne 2, yrB. [loctanoBnenuem I'1aBHOTO
roCyJIapCTBEHHOTO caHuTapHoro Bpaua Poccuiickoii ®enepanuu ot 25.12.2013 1. Ne
72, N3menennit Ne 3, ytB. [locTaHoBieHHEM ['1aBHOTO TOCY/1IapCTBEHHOTO CAHUTAPHOTO
Bpada Poccutickoit ®eneparuu ot 24.11.2015 1. Ne 81);

[Ipukaz MunucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit ®denepanuu OT
31.03.2014 r. Ne 253 «O6 yrBepxaenuun @DenepaibHOro MepeyHsi Y4eOHUKOB,
PEKOMEHAYEMBIX K HCIIOJIb30BAaHUIO MPHU pean3alid HMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM HayaJabHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpeaHero obmiero o6paszoBaHus» (B ped. IlpukazoB MunHHCTEpcTBa 00pa3oBaHHS U
Hayku P® ot 08.06.2015 r. Ne 576, ot 28.12.2015 r. Ne 1529, ot 26.01.2016 r. Ne 38,
oT 21.04.2016 1. Ne 459, o1 29.12.2016 r. Ne 1677);

C yaérom nH(HOpPMAITMOHHO-METOIMYECKIX MaTepUasIoB:

[Ipumepnast ocHOBHasi oOpa3oBaTeibHAs MpPOrpaMMa CpPeJHEro OOIIero oO0pa3oBaHUs
(fgosreestr.ru).

B coorBercTBMM ¢ npuHATON KoHuenuuei pa3BuTHS MATEMATHYECKOI0
o0pa3zoBanus B Poccuiickoii @enepannu, MaTeMaTH4ecKoe 00pa3oBaHUE PEIIAET, B
YaCTHOCTH, CJIEAYIOIINE KIIOUEBbIC 3aaUu:

—  «IIPEIOCTaBIATh KaXJAOMY OO0YyYarolleMycsi BO3MOXKHOCTb JTOCTUKEHHUS YPOBHS
MaTeMaTHYeCKUX 3HAHWH, HEOOXOAMMOro JUIA JajdbHEWIIeHd YCIEIIHOW XWU3HH B
00IIIeCTBEY;

— «obecneuynBaTh HEOOXOJUMOE CTPAHE YHUCJIO BBIMYCKHUKOB, MaTeMaTUyecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA [JIsi TMPOJAOJKEHUsT 00pa3oBaHHs B Pa3IUYHBIX
HampaBJICHUSIX W U1 MPAKTUYECKOW JIESITEIBHOCTH, BKIIIOYAas MpenojaBaHUe
MaTeMaTUKHU, MaTeMaTHYeCKue HCCledoBaHus, padotry B cdepe HHPOPMALUOHHBIX
TEXHOJIOTHH U AP.»;



— «B OCHOBHOM OOIIEM U CcpelHeM o0meM o00pa3oBaHUM HEOOXOIUMO
MIPETYCMOTPETh TOJITOTOBKY O0YYAIOIIMXCS B COOTBETCTBUU C MX 3aIIPOCAMHU K YPOBHIO
MOTOTOBKH B c(hepe MaTeMaTHIECKOTO 00pa30BaHU».

COOTBETCTBEHHO, BBIJACISIOTCS TPU HAMPaBICHUs TPEOOBAHMM K pe3yJbTaTaM
MaTeMaTU4YeCcKOro o0pa3oBaHus:

1) mpakTHKO-OPUEHTUPOBAHHOE MaTeMaTHYeCKoe oOpa3oBaHWE (MaTeMaTUKa IS
KU3HH);

2) maremaTHKa JUIs UCIOJIb30BaHus B podeccuu;

3) TBopYeckoe HampaBlIEHHE, Ha KOTOPOE HAIleJCHBI Te O0ydJarouuecsi, KOTOpbhIe
IUTAHUPYIOT 3aHUMAThCSI TBOPUYECKOM U MCCIeN0BaTeIbCKOM paboToil B obnactu
MaTeMaTUKU, (PU3UKU, SKOHOMHUKHU U APYTHX 00JACTAX.

JTH HANIPaBJICHUSA PEATU3YIOTCH B IBYX 0JI0KaX TPeOOBaHUI K pe3yJibTaTaM
MaTeMaTH4YeCKOro o0pa3oBaHus (0a30Bblil yPOBEHDb U YIJIYOJICHHBIN YPOBEHB)

Ha 6a3oBoM ypoBHe:

— Breimyckauk mayuumcsa B 10-11-m kimaccax: 1 MCTIOJIb30BaHUS B TTIOBCETHEBHOM
KU3HA M oOecleueHnuss BO3MOXHOCTH YCICIIHOTO TPOJODKCHHUS 00pa30BaHUS I10
CICIUANBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIQTHBIM HCITOJIb30BAHUEM MAaTEMAaTHUKH.

— BeInyckHUK noayuum eo3moixcnocmsv nHayuumsca B 10-11-m kmaccax: s
pPa3BHTHS MBIIIJICHUS, HWCIIONB30BAaHUS B TIOBCCJIHCBHOW JKM3HM M 0oOecleueHus
BO3MOXXHOCTH YCIICIIHOTO TPOJO/DKCHUS OOpa30oBaHUs II0 CHEIUATBHOCTIM, HE
CBSI3aHHBIM C MPHUKIIATHBIM HCIIOIb30BaHHEM MaTEMaTHKU

Llenu ocBOEHUS MPOrpaMMbl 6a30BOT0 YPOBHA — 00€CIICUCHNE BO3MOXKHOCTH
UCIIOJIb30BaHUS MaTEMaTUICCKUX 3HAHUN U YMCHHUI B TIOBCCTHCBHOM KU3HH U
BO3MOXXHOCTH YCIEIITHOTO MPOJIOKCHHSI 00pa30BaHUs 110 CICITUAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM HCIIOIH30BaHUEM MAaTeMaTHKH. BHYTpH 3TOro ypoBHS
BBIJICIIIFOTCS JIBE Pa3JIMYHBIC IPOTPAMMBbI: KOMREHCUPYIOWAs 6a308a:1 U OCHOGHAS
oazoeasn.

IIporpamma mo MmaTeMaTHKe Ha 0a30BOM yYPOBHe IIpeIHA3HAYCHA JIJIS
00yJarOIIMXCs CPEAHEH IIKOJIbI, HE HCITBITHIBABIIMX CEPHE3HBIX 3aTPYAHCHUN Ha
IPEIBIAYIIEM YPOBHE 00YUCHUS.

OO6yuaromuecs, oCyniecTBIsoNMe 00ydeHrue Ha 6a30BOM YPOBHE, TOJKHBI
OCBOMTH O0IIME MaTEMaTUYECKUE YMEHHUS, HEOOXOIUMBIC ISl )KU3HU B COBPEMECHHOM
00IIIecTBE; BMECTE C TEM OHH TOJIYJalOT BO3MOYKHOCTh U3yUUTh MPEIMET IITyOKe, ¢
TEM, YTOOBI B JJaJIbHEHIIIEM MPU HEOOXOIUMOCTH U3y4YaTh MAaTEMAaTHKY JIJIs
po¢eCCHOHATTLHOTO MPUMEHEHHS.

B 3aBrCHUMOCTH OT YpOBHS MPOrpaMMbl OOJIBIIE WU MEHbIIIE BHUMAHUS
YAENSIETCS yMEHUIO paboTaTh MO aJrOpUTMY, METOJaM MOMCKA arOpUTMa U
OTIPEJICIICHHUIO TPAHUT] TPUMEHUMOCTH anTopuTMOB. TpeboBanus, chopMyIHpPOBaHHBIE
B paznene «['eomeTpusi», B O0NbIIEH CTENIEHN OTHOCATCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX MPEACTaBICHUN U rpad)UueCKUX METOJIOB, YeM K (OpMaIbHOMY
OMUCAHUIO CTEPEOMETPUUECKUX (AKTOB.



Y4eOHBbIM IUIAH Ha HM3YYeHHME MAaTEeMaTHKHM: aJreOpbl W Haydalj
MaTeMATHYeCKOIr0 AHAJIN3a, reOMeTPUM Ha yriayogeHHom ypoBHe B 10 — 11
KJIACCaX OTBOJAMT:

10 xmacc — 6 yacoB B Heaemo/ 204 Jaca B ro;

11 xmacc — 6 yacos B Henenro/ 204 gaca B ro.

Htoro 408 yueOHBIX 4acoB.

TGKYH_II/If/'I KOHTPOJIb MW TIPOMCKYTOUYHAA aATTCCTAllMA OCYHICCTBIIAAIOTCA B
cootBeTcTBUHM C «Ilomoxennem o0 OCYIHICCTBJICHUU TCKYIICTO KOHTPOJIA YCIICBACMOCTHU
151 HpOMC)KYTO‘IHOﬁ arTTeCTallunu 06y‘{aI-OH_II/IXC$I, nux Q)opMaX, NEPUOAUIHOCTH U IMOPAIOKEC
IMPOBCACHUA.

TGKYH_II/Iﬁ KOHTPOJIb OCYHICCTBIIACTCA C LCJIBIO IMPOBCPKU CTCIICHHU MW Ka4YCCTBA
YCBOCHHA MaTCpualia B XO0IC €TI0 U3YyYCHHUSA B CIICAYIOIINX q)OpMaXI CaMOCTOATCIIBHBIC,
IMPOBCPOYHBIC U KOHTPOJIbHBIC pa6OTBI, TCCTbI, 3a4UCThI, IIPOCKTHI.

[IpomexyTouHasi aTTeCTallUsl OCYIIECTBISCTCS C IIEJIbI0 MPOBEPKH CTEICHU U
KauecTBa YCBOEHUS MaTepuajia 10 pe3ysbTaTaM M3yYCHHS COJEpKaHUs Y4eOHOTO
npenMeTa B cleayromux hopmax:

10 knmacc — craHapTU3MpOBaHHAas MUCbMEHHas paboTa;

11 xiacc — KOHTpoJIbHAs padoTa.

l'ocynapcTBeHHass UWTOTOBas aTTECTAallUs IPOBOJUTCS B COOTBETCTBUM C
3aKOHOIAaTENLCTBOM PO.



2. llnanupyembie pe3yabTaThl ocBoeHusi OOII (JinuHOCTHBIE,
MeTanpeAMeTHbIe U NIPpeIMeTHbIC) HA YPOBHE CPeIHero o0uero oo0pa3oBaHus

«MartemaTuka: aaredpa u Ha4yajla MATEeMAaTHY€CKOr0 AHAJIN3a, FeOMeTPHsD)

2.1. JInuHOCTHBIE Pe3yJbTAThI:

— OpHEHTamMs OOYyYalIIMXCA Ha  pPEATU3alWi0 TO3UTHUBHBIX  KU3HCHHBIX
MEPCTICKTUB, HWHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEICIICHHUIO, CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HCHHBIC
TUTaHBL;

— TOTOBHOCTH M CITOCOOHOCTH OOYYaIOIINUXCS K CAMOPA3BUTHUIO M CAMOBOCITUTAHUIO
B COOTBETCTBHHM C OOIICYEITIOBEYCCKUMH IIEHHOCTIMU M HJeajlaMd TPa)KTaHCKOTO
00I11eCTBa;

— HPaBCTBCHHOE CO3HAHHE W TOBEJCHUE HAa OCHOBE YCBOCHUS OOIICYEITIOBEYCCKUX
IICHHOCTEW, TOJCPAHTHOTO CO3HAHWS W T[IOBEJCHUS B IMOJHUKYJIBTYPHOM MHpE,
TOTOBHOCTH W CIIOCOOHOCTH BECTH JUAJOr C JPYTMMH JIFOJABMH, JOCTHTaTh B HEM
B3aMMOITOHUMAaHHS, HAXOJIUTh OOIIHE [IEJU U COTPYIHUYATD JUTSl MX JOCTHIKEHUS

— TMPUHATHE TYMAHHCTHYCCKUX IICHHOCTEH, OCO3HAHHOE, YBAXKHUTEIBHOEC W
no0poskeIaTeIbHOE OTHOLIEHUE K IPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PCHUIO;

— pa3BHTHE KOMIICTCHIIMH COTPYJHUYECTBA CO CBEPCTHUKAMH, JICTBMH MIIAJIICTO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TOJIE3HOW, Y4YEOHO-
UCCJIeI0BATEIbCKOM, TPOEKTHON U JPYTHX BHUJIAX JESITEIBHOCTH.

— MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TE€XHHYECKOMY TBOPUYECTBY, BIIaJICHUE
JOCTOBEpHON HWH(pOpMaIMel 0 TMEepelOBbIX TOCTHKEHUAX U OTKPBITHUSX MHUPOBON H
OTEUYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE MUpa
1 OOIIEeCTBA;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
NPOTSKEHUN BCEH KM3HU; CO3HATEIbHOE OTHOIICHHE K HEMpPEePHIBHOMY 00Opa30BaAHUIO
KaK yCJIOBHIO YCITEITHON MPo¢eCCHOHATBHONM B OOIIECTBEHHOM IS TEIHHOCTH;

— OCO3HaHHBIM BBIOOp Oyaymiei mnpodeccuu Kak MyTh W CIOCO0 peanu3aruu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

— TOTOBHOCTH OOYYAIOMIMXCA K TPYAOBOM MPOGeCcCHOHAIBHON JESITEIBHOCTH KaK K
BO3MOXXHOCTH YYacTHsl B PEIICHWU JIMYHBIX, OOINECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHAITMOHAIBHBIX TIPOOIIEM;

— TOTPEeOHOCTh TPYAUTHCSA, YBAKEHHE K TPYyAY U JIIOASIM Tpyda, TPYAOBBIM
JTOCTIKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HBIM
BUJIaM TPYJOBOH NIEATEITLHOCTH,

— TOTOBHOCTh K C€aMOOOCITY)XMBaHHWIO, BKJIIOYas OOYYCHHE W BBITIOJIHCHHE
JIOMANIHUX 00S3aHHOCTEN.

— (usmdeckoe, HIMONMMOHATHLHO-TICHXOJIOTHYECKOE, COIHAIBHOE OJaromnoydne
oOydJarommxcss B JKH3HU OO0pa30BaTeIbHOW OpTraHW3allid, OUIYIICHWE JICThMU
0€30MacCHOCTH U MCUXO0JIOTUYECKOTro KoM(popTa, HHHOPMAIIMOHHON OE30MaCHOCTH.



2.2. MeTanpeMeTHbIe pe3yJbTAThI
MeranpenMeTHbIE Pe3yJIbTaThl OCBOESHUS OCHOBHOW 00pa30BaTeIbHON POrpPaMMBbl
NpeaCTABJICHbI TPeMs IPYNIIaMH YHHMBEPCAJbHBIX Y4eOHbIX AeucTBui (YY /):

2.2.1 PeryJsiTUBHbIC YHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUS
BpInyCKHUK HAyYHTCH:

— CaMOCTOSITENIbHO OIpeAessATh IeNid, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, IO
KOTOPBIM MOKHO ONPEJEIUTh, YTO 1I€JIb JOCTUTHYTA;

— OLEHUBAaTh BO3MOXHBIE TIOCIHEJACTBUS JOCTHKEHHUS TIOCTAaBJIEHHOM ULEIu B
JEeSTENbHOCTH, COOCTBEHHOM JKU3HU M KU3HHU OKPYKAIOLIUX JIIOJIeH, OCHOBBIBAsICh Ha
COOOPAKEHUAX ITUKU U MOPAJIH,

— CTaBUTb U (OPMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOM
JEeSATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

— OLEHUBATh PECYPChl, B TOM 4YHCII€ BpEMsS M JIpyrUe HeMmaTepuajbHble PECypCHl,
HEOOXOIMMBIE JJI TIOCTHKEHUSI TOCTABJICHHOM 1EIH;

—  BBIOMpPATH MYTh JOCTHKEHUS 1I€JIM, IUNIAHUPOBATh PEIICHUE TTOCTABJICHHBIX 3a]1ay,
ONTUMU3UPYS MaTepuaIbHble U HEMaTepUabHbIC 3aTPATHI,

— OpraHu3oBbiBaTh  A(Q(PEKTUBHBIH MOUCK PECypcoB, HEOOXOAUMBIX IS
JOCTUXKEHUS TOCTaBJICHHON LIEeTH;

— COIOCTABJIATH IOJIYYEHHBIH pe3yibTaT JEATENbHOCTH C IOCTaBICHHOM 3apaHee
LIEJIBIO.

2.2.2 Tlo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA
BpInyCKHMK HAYy4YHTCSH:

— HWCKaTh M HAXOJUTh O0OOIIEHHBIE CHOCOOBI pelieHus 3aJad, B TOM YHUCIE,
OCYIIECTBIISITh Pa3BEPHYTHI UH(POPMAIMOHHBIN MTOUCK U CTAaBUTh HAa €70 OCHOBE HOBBHIE
(yueOHbIe U TTO3HABATEIbHBIC) 3a/1aUH;

— KPUTHUYECKH OLIEHHWBATh U MHTEPIPETUPOBATh MH(GOPMAIIMIO C PA3HBIX TO3UIUH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B HHPOPMAIIMOHHBIX NCTOYHHUKAX;

— HCHOJIb30BaTh  pa3lIMYHbIE  MOJEJIbHO-CXEMAaTHYECKHE  CpelIcTBa  JUJIs
MPEJICTABIICHUS] CYIIECTBEHHBIX CBS3€M W OTHOUICHWH, a TAaKXKe MPOTHBOPCUHH,
BBISIBJICHHBIX B UH(POPMAITMOHHBIX UCTOYHHUKAX;

— HaxOAuTh W TPUBOIUTH KPUTUUYECKUE apryMEHThl B OTHOUIEHWU JCHCTBUA U
CYXKJIEHHI1 Ipyroro; CIOKONHO U pa3yMHO OTHOCUTHCA K KPUTHUYECKHM 3aMEUaHUSAM B
OTHOIICHUH COOCTBEHHOTO CYXJCHHs, pacCMaTpHBaTh UX KaK PECypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJUTH 32 PaMKH y4eOHOTO TPEIMETa W OCYIIECCTBISTH IeJICHANIPABICHHBIN
MOUCK BO3MOXHOCTEHN JUIsl IIUPOKOro NMEpPEHOca CPEACTB U CIIOCOOOB €CTBUS;

— BBICTpaWBaTh WHIAWBHUIYAJbHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUHUTHIBAs
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHHS;

— MEHSATh U YAEPKUBATH pa3Hble MO3ULIUH B TO3HABATEIbHOMN JEATEIbHOCTH.

2.2.3 KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIEe Y4eOHbIe 1eHCTBUSA
BrinycKHMK HAy4YHUTCH:
— OCYHIECTBIISATH JIEJIOBYI0 KOMMYHHMKAIIMIO, KaK CO CBEPCTHHUKaMHU, TaKk M CO
B3pOCIbIMU (KaKk BHYTpU 0Opa3oBaTEIbHOW OpraHu3alliM, TaK W 3a €€ MpeaeiaMu),

6



non0upaTe MapTHEPOB Ui JENOBOM KOMMYHHUKAIMUM HCXOIsi W3 COOOpaKeHUI
pe3yabTaTUBHOCTH B3aMMOCHCTBHSI, a HE JIMYHBIX CUMITaTHH;

— TpU OCYIIECTBICHHWU TPYNMOBOW pabOThl OBITH KaK PYKOBOJUTENEM, TaK H
YJIEHOM KOMaHAbl B pa3HbIX poyiiX (TeHepaTop WAeH, KPUTUK, HCIOJIHHUTENb,
BBICTYMAIOMINM, 3KCIEPT U T.A.);

— KOOPAMHHUPOBATH M BBIMIOIHATH PadOTy B YCIOBHSX PEabHOTO, BUPTYaJIbHOTO H
KOMOMHHMPOBAHHOTO B3aHMMOJICHCTBHS;

— Pa3BEpHYTO, JOTHYHO W TOYHO M3JIAraTh CBOIO TOUYKY 3PEHHUsS C UCIOIH30BAHHEM
a/ICKBaTHBIX (YCTHBIX U TUCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(QJIUKTOTEHHBIC CUTYAIlUH U MPEAOTBPAIIATh KOH(PIUKTHI 0 UX
aKTUBHOW (ha3bl, BEICTPAUBATH JIEJOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIMIO, N30erast
JMYHOCTHBIX OIICHOYHBIX CYXKJICHUH.

2. 3. IlpeameTHbIe pe3yabTaThl. BazoBblii ypoBeHb
B cootBerctBun ¢ ®I'OC COO, npeameTHbie pe3ynbTrathl ocBoeHuss OOIl Ha 6a3oBOM
YpPOBHE IMPEICTABIICHbI ABYMsI TpynnamMu: «BbIMyCKHUK HaydUTCsl — 0230BbIH YPOBEHBY,
«BBIMYCKHUK MOJIYYUT BO3MOKHOCTh HAYYUThCS — 0a30BbIN ypoBeHbY». Kak 1 B
OCHOBHOM 00111eM 00pa30BaHNH, IPYIIA Pe3yIbTaTOB « BHIMYCKHHUK HAYYHTCSD)
npesicTaBisieT cO00M pe3yNbTaThl, TOCTHXKEHHE KOTOPBIX 00ECIIEYMBACTCS YUUTEIIEM B
OTHOIICHUH BCEX 00YyYalolMXCsl, BEIOPABIINX TaHHBIN ypoBeHb 00yueHus. ['pymnma
pe3ynbTaToB « BBIMYCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCS» 00ecIeunBaeTcs
y4UTEIEM B OTHOIIEHUH YaCTH Hanu0oJiee MOTUBUPOBAHHBIX U CITIOCOOHBIX
oOy4aroImuxcs, BHIOPABIINX JaHHBIA ypOBeHb 00yueHus. [Ipu koHTposie kauecTBa
oOpa3oBaHus rpyIia 3aIaHui, OPUEHTUPOBAHHBIX HA OIICHKY JTOCTHUKEHUS
IUTAHUPYEMBIX PE3YJIbTaTOB U3 0J0Ka «BBIMYCKHUK MOTYYUT BO3MOKHOCTh
HAYYUTHCS», MOXKET BKIIIOYATHCS B MaTEepHabl 0JI0ka « BEIMYCKHUK HaYyIUTCS». IDTO
MO3BOJIUT MPEAOCTABUTH BO3MOKHOCTh 00YyYarOIIMMCS TTPOJEMOHCTPUPOBATH
OBJIa/ICHUE KAYECTBEHHO UHBIM YPOBHEM JOCTH>KEHUH U BBIABISITH JUHAMHUKY pPOCTa
YHCJIICHHOCTH HauOoJee MOArOTOBIEHHBIX 00yJYatOuXCsl.

IpyMHIUNHMATBHBIM OTJIMYHEM Pe3yJIbTATOB 0230BOI0 YPOBHSA OT
pe3yJabTaTOB YIJIy0JI€HHOT0 YPOBHS SIBJISIETCH UX LieJieBasi HANIPABJIEHHOCTb.
Pe3ybTaThl 62a30BOr0 YPOBHSI OPUEHTHPOBAHBI Ha OOITYI0 (YHKIIMOHATBHYIO
IPaMOTHOCTb, MOTYYEHUE KOMIIETEHTHOCTEH NIJIsl TOBCEAHEBHOM JKU3HHU M OOIIETO
pa3BUTHA. JTa Ipynna pe3yJbTAaTOB MPeAN0JIaraer:
— IMIOHUMAaHHUE MPEAMETA, KIIOUEBBIX BOIIPOCOB U OCHOBHBIX COCTABIISIOIINX 3JIEMEHTOB
M3y4aeMoi MpeMEeTHON 001acTh, 94TO 00eCTIeunBaeTCs HE 3a CUET 3ayYUBaAHUS
Onpe/ieNICHU 1 MPaBuil, a MOCPEICTBOM MOJICTUPOBAHUS U MIOCTAHOBKHU MPOOJIEMHBIX
BOIIPOCOB KYJIBTYPbl, XapaKTEPHBIX JIJIs1 JAHHOW MPEAMETHON 00J1acTH;
— YMEHHE pelIaTh OCHOBHBIE ITPAKTUUYECKUE 3a/1a4M, XapAKTEPHBIE JJISI UCIIOJIb30BaHUS
METOJI0OB U UHCTPYMEHTAPUs JaHHOW MPEIMETHOM 00J1acTH;
— OCO3HAHHE PAMOK M3y4aeMOU MpeIMETHOM 001acTH, OTPaHUYEHHOCTH METOIOB H
MHCTPYMEHTOB, TUIIMYHBIX CBA3€H C HEKOTOPBIMU JPYTUMHU 00IaCTIMU 3HAHUS.

IIpeomemmnuwie pe3ynomamul pazoena « Boinycknuk noiyuum 603moxicHocmo
HAy4umsvca» HEe BHIHOCSITCS HA UTOTOBYIO aTTECTALIMIO, HO IIPHU 3TOM BO3MOXKHOCTh UX
JTOCTH>KEHUS TOJKHA OBITh MPEAOCTABIEHA KaXKI0MY 00yYaromemMycs.
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Bba3osrblii ypoBenb «IIpodieMHO-pyHKIMOHAIBHBIC Pe3yIbTAThD)

Iean ocBoeHust

|. BoIMyCKHMK HAY4YHUTCSH

I11. Boinycknuk nonyyum 603mosxncnocmep
Hay4yumocs

J111s1 UCTIOJIb30BaHUs B ITIOBCEIHEBHOM KU3HU U
obecrieyeHus: BO3SMOXKHOCTH YCTIEIITHOTO

ﬂ]lﬂ paseumusl Mbludl€erHusl, UCNOJ1b3064AHUA 6
NOBCEOHEBHOU IHCUZHU U 0DeCnedeHUst 603MONCHOCU

npeaMera
IPOJOJKEHUS. 00pa30BaHMs 110 CHELUAIBHOCTAM, HE | YCneuHo20 npoooxiceus 00pa308anust no
CBSI3aHHBIM C MPUKJIIATHBIM UCTIOIb30BAHUEM CNeYyuanrbHOCMAM, He CEA3AHHBIM C NPUKIAOHBIM
MaTreMaTuKu UCNOJIB30OBAHUEM MaAmeMamuKu
TpeOoBaHus Kk pe3yabTaTam
Pasnen I11. Beinycknuk nonyyum 6o3moxncnocmep

|. BoIyCKHUK HAYYHUTCSH

HAyuumsCi

1. D1eMeHThI
TEOPUH MHOKECTB
"
MaTeMaTH4YeCKOH

JIOTUKH

! mousTUsMH:

KOHCYHOC MHOXXCCTBO, 3JICMCHT MHOXKCCTBA,
IMOAMHOKCCTBO, IICPCCCUCHUC U 06’I>GIII/IH€HI/IC
MHOJXCCTB, YHCJIOBBIC MHOXKCCTBA HA

— OmnepupoBaTh Ha 6a30BOM YpPOBHE

KOOPJIMHATHOM MPSIMOU, OTPE30K, UHTEPBAJ;
— OomepupoBaTh HAa OA30BOM YPOBHE MOHITHUSIMHU:
YTBEPKACHUE, OTPUIIAHUE YTBEPKACHUS,
VICTUHHBIE U JIOKHBIE YTBEPKICHUS, IPUUNHA,
CJICICTBHE, YACTHBIN CiTydail 0011Iero
YTBEPKIECHUSA, KOHTPIIPUMED;
— HaxXOJuTh MepeceueHrne U OObEIUHEHHE IBYX

- Onepupoeamzaz NOHAMUAMU. KOHEYHOE

MHOIHCECB0, DIIeMEHm MHOMCeCmad,
NOOMHOJICECMB0, nepeceyeHue u 00vbeOUuHeHue
MHOIHCECNE, YUCTIOBbLE MHONCECMEA HA
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBAll,
NOJYUHMEPBATL, NPOMEICYMOK C BbIKOJOMOU
MouKol, epagpuueckoe npedcmasieHue
MHOICECE HA KOOPOUHAMHOL NAOCKOCTU

—  onepuposamsv NOHAMUAMU. YMEepIIcOeHue,
ompuyanue ymeepicoeHusl, UCUHHbIE U JTONHCHbLE
VmeEepHcOeHUsl, NPUYUHA, CledCcmaue, YaCmHblil
cayuau ooue2o ymeepicoeHusl, KORmpnpumep,

! 3neck u masee: pacno3HaBaTH KOHKPETHBIE IPUMEPHI OOIIMX MOHATHI MO XapPaKTEPHBIM MPU3HAKAM, BBITIOJHATH JIEHCTBHS B COOTBETCTBHH C ONPEIETEHUEM M MPOCTEHIIMH
CBOMCTBaMH MOHATHH, KOHKPETH3UPOBATh PHIMEPaMH OOIINE MOHITHS.

2 3,[[6CB " Aajiee; 3HaTh OIPCACICHUC MMOHATHA, YMCTD IOSACHATH €ro CMbICII, YMETh UCIIOJIb30BATh MMOHATHUEC U €TO CBOMCTBa Ipu NpoOBCACHNN paCCY)KﬂCHHﬁ, peUICHUH 3aaa4.




MHOYECTB, NMPEICTABICHHBIX IPaUUECKHU Ha
YUCIIOBOU MPSIMOM;

— CTPOUTH HA YUCIIOBOM NMPSIMOU MOAMHOKECTBO
YHCIIOBOTO MHOKECTBA, 3aJaHHOE MPOCTEUILTUMU
YCJIOBUSIMU;

— Ppacrno3HaBaTh JIOKHBIE YTBEPKACHUS, OIIIMOKU B
pacCCyXIACHUAX, B TOM YHUCJIE C UCIIOJIb30BAHUEM
KOHTPITPUMEPOB.

B noeceonegnoii scuznu u npu uzyuenuu opyux

npeomemoes:

— HCIOJIB30BATh YACJIOBBIE MHOKECTBA HA
KOOPJIMHATHOM MPSIMOU JIJISI ONTUCAHUS PEATBHBIX
IIPOLIECCOB U SIBJICHU;

— TPOBOAUTH JIOTUUECKUE PACCYKICHUS B
CUTYalLMSIX ITOBCEIHEBHOMN KU3HU

npoeepsimob NPUHAONEHCHOCMb JleMeHMA
MHOIHCECMBY,

Haxooums nepeceueHue u 00veouHenue
MHOJICECMB, 8 MOM YUCIE NPEOCABIEHHBIX
epaguuecku Ha YUCTO0BOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMIUL,

npPoBOOUMb OOKA3AMENbHbIE PACCYHCOEHUS 015
000CHOBAHUA UCTIUHHOCTNU YIMBEPHCOEHU.

B noeceonesnoii yscusznu u npu uzyuenuu opy2ux
npeomemoes:

UCNONIL308AMb YUCTOB8bIE MHONCECM A HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOTU
NI0CKOCMU OJ1 ONUCAHUS PEAbHbIX NPOYECco8 U
ABNEHULL

npo8ooUmMb 00KA3aMmenbHble PACCYHCOCHUS 8
cumyayusx n08CeOHesHOl HCUSHU, NPU peLeHUU
3a0a4 u3z Opyeux npeomemos

2. Yucaan

BBIPAKCHHUSA

— OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHSIMHU:
1[E€JIO€ YHUCII0, AEIUMOCTD YHCEII, OOBIKHOBEHHAS
poO0b, TecITHIHAS APOOb, palliOHAIBLHOE YHCIIO,
npHOIMKEHHOE 3HAYCHHE YUCIIa, YacTh, IO,
OTHOIIICHUE, MPOIICHT, MOBBIIIICHUE ¥ IIOHMKECHUE
Ha 33/TAaHHOE YHCJIO IIPOIICHTOB, MAacIITal;

— OoIepupoBaTh Ha 6a30BOM YpOBHE MOHATHUIMHU:
jorapu(dm YrciIa, TPUrOHOMETPHYECKAs
OKPY>KHOCTb, TpaJlyCHasi Mepa yriia, BeIMIrnHa

yTJia, 33JaHHOTO TOYKOW HAa TPUTOHOMETPUUECKON

OKPYKHOCTH, CHHYC, KOCUHYC, TAHI'CHC U
KOTAHI'CHC YIJIOB, UMCIOIIHX IIPON3BOJIbHYIO
BCIIMYNHY,

C60000HO onepuposamv NOHAMUAMU. Yen0e
YUCTO0, OeIUMOCb YUCed, 0ObIKHOBEHHASL OPOOb,
oecsimuynas 0pobw, payuoHaIbHOEe YUCIO,
NPUOIUNCEHHOE 3HAYEHUEe YUCTA, YACMb, OO0JI,
omuoutenue, NPoOYeHm, NOBbIULEHUE U NOHUNICEHUE
HA 3A0aHHOe YUCTO NPOYEHMO8, MACUMao,
npUBOOUMb NPUMEPLL YUCEIL C 3A0AHHBIMU
ceouCmeamu OeUMOCmu;

onepuposamv NOHAMUAMU. T102apuphm yucia,
MPULOHOMEMPUUECKASL OKDYHCHOCHD, PAOUAHHAS
U 2paodychas mepa yaid, eauduna yaid,
3A0AHHO20 MOYKOU HA MPULOHOMEMPUYECKOU




BBINOJHATh apU(PMETUUYECKUE NEUCTBUS C LETBIMU
Y pallMOHAJIbHBIMU YUCIIAMU;

BBITNIOJIHATH HECIOXKHBIE MPEe0Opa30oBaHUs
YHUCJIOBBIX BBIPAXKEHUN, COAEPKAIINX CTETIEHU
qucell, JM00 KOPHHU U3 YKCell, TU0O0 Jorapu(pmsl
YUCell,

CpPaBHHUBAThH PALIMOHAIILHBIE YHCIIA MEXAY COOOM;
OLICHUBATh U CPABHUBATH C PALIMOHAIBHBIMHU
YUCJIaMU 3HAYEHUS LEIbIX CTENEHEN YUCe,
KOpPHEW HaTypaJbHOU CTEIIEHU U3 YUCEII,
Jaorapu(pmMOB YHCEN B MPOCTHIX CIydasX;
U300paXkaTh TOYKAMH HA YUCIOBOU MPSMOU
LEJbIe U PallMOHAJIBHBIC YNCIA,;

U300paXkaTh TOUKAMH HA YUCIOBOU MPSMOU
1eJIbl€ CTEIICHU YUCEN, KOPHU HATypajIbHOU
CTETEHU U3 YHCEJl, JIOTapu(MBbl YUCEI B IPOCTHIX
CIIyyYasx;

BBITIOJIHATH HECJIOKHBIE IPE0OPa30BaHUS LENbIX U
JTPOOHO-PAITMOHATBHBIX OYKBEHHBIX BBIPAKCHUH;
BBIPAKATH B IIPOCTEHIINX CIIy4YasX U3 PaBEHCTBA
OJIHY IIEPEMEHHYI0 4Yepe3 APyrue;

BBIYHCIIATD B IPOCTBIX CIIy4asiX 3HAYCHUS
YHCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
OCYLIECTBIISISI HEOOXOIUMBbIE NTOJICTAHOBKH U
npeoOpa3oBaHus;

n300pakaTh CXeMAaTUYECKHU YroJl, BEIMYMHA
KOTOPOI'O BBIPAJKEHA B IPAycCax;

OLICHUBATh 3HAKU CUHYCA, KOCHHYCA, TAHI'€HCA,
KOTaHI€HCA KOHKPETHBIX YIJIOB.

B noeceonegnoit »cuznu u npu uzyyenuu opy2ux

OKPYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOU3BOTILHYIO
BENUYUHY, YUCIA € U T,

8bINONHAMb apupmemuiecKue 0elcmaus,
couemast yCmHbvle U NUCbMeHHble NPUembl,
NPUMEHsIsL NpU He0OX0OUMOCIU BLIYUCIUM ETIbHBLE
ycmpoucmea,

Haxoo0ums 3Ha4eHUsi KOPHs HamypaibHOU
cmenenu, cmeneHu ¢ payuoHaiIbHbIM
noxazamenem, 102apu@ma, UCnoib3ys npu
HeoOX00UMOCIU BLIYUCIUMETIbHBIE YCMPOUCMEA,
NOb308AMbCS OYEHKOU U NPUKUOKOLL NPU
NPaKmuyeckKux pacuemax;

npPOBOOUMb NO U3BECTNHBIM opMYIaM U
npasuiam npeoopazoearusi OYKEeHHvIX
BHIPANCEHUT, BKAIOUAIOWUX CIeNneHU, KOPHU,
J102apughmvl u mpucoHomempudeckue QyHKyuu,
Haxoo0ums 3Ha4eHusl YUCi08blX U OYKGEHHbIX
BHIPAICEHUT, OCYULeCMBIISSL He0OX00UMbLEe
NOOCMAHOBKU U NPeoOPaA308aHUsL,

U300padicams cxemMamuiecku y2oil, euduna
KOMOPO20o 8blpadicend 8 2padycax uiu paouanax;
UCNONb3068aMb NPU PeuleHUU 3a0ay MabdauyHble
SHAYEHUsT MPUSOHOMEMPUHECKUX DYHKYUL VeTl08;
8bINOJIHAMb NEPEBO0 BEIUUUHBL Veld U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.
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YUeOHbIX npeomemaos:

BBITIOJIHATH BBIYMCIICHUS MPU PEIICHUHU 3a]1a4
MPAKTUYECKOTO XapaKTepa;

BBITIOJIHATH TPAKTUUYECKUE PACUETHI C
UCII0JIb30BaHUEM TIPU HEOOXOIUMOCTHU
CIIPABOYHBIX MATEPUATIOB U BEIYUCIUTEIbHBIX
YCTPOWCTB;

COOTHOCHUTDH PEAJIbHBIE BEIMUUHBI,
XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIETr0 MUpPa C
UX KOHKPETHBIMHU YUCJIOBBIMU 3HAYCHUSMU;
UCIIOJIb30BaTh METO/Ibl OKPYTJICHUS,
MPUOJIMDKEHUS U IPUKHUIKHU TIPU PEIICHUU
MPAKTUYECKUX 33/1a4 MOBCEITHEBHOW KU3HU

B noeceonesnoii scusnu u npu uzyuenuu opy2ux
YUeOHBIX npeomMemos:

8LINOJIHAMY OCUCMBUSL C YUCTIOB8bIMU OAHHBIMU NPU
peuleHuu 3a0ay NpaKmuyecko20 xapakmepa u
3a0ay u3 pa3udHeIX obracmeri 3HAHUU, UCNOIb3YS
npu HeoOX00UMOCMU CHPABOYHbBLE MAMEPUATIL U
BLIYUCTIUMENbHBIE YCMPOUCEA,

OYeHUu8amnv, CPAGHUEAMb U UCNOIL30EAMb NPU
peuleHuU nPaKmudecKux 3a0ay Yuciogvle
3HAYEHUsl PeanlbHbIX 8eIUYUH, KOHKDEmHble
YUCI08blE XAPAKMEPUCTNUKU 00BEKMO8
OKpyJHcaroue2o Mmupa

3. YpaBHeHus u

HepaBeHCTBA

Perath auHeHHbIC YPaBHCHUS M HEPABEHCTBA,
KBaJ[paTHHIC YPaBHCHUS,

peraTs JIorapupMUIeCcKie YpaBHCHHS BHIA

log a (bx + C) = d u mpocreiilire HepaBeHCTBA
Buza log o X < d;

pelaTh okasaTellbHbIe YpaBHEHHs, Buja a >+ ¢=
d (rme d MOXHO MpeACTaBUTH B BUC CTEIICHU C
OCHOBaHHEM @) M TPOCTEHIIINE HEPABCHCTBA BHIA
a*<d (rme d MOXXHO TIPEJICTABUTH B BHJIE
CTCIICHU C OCHOBaHUEM a);.

MPUBOJIUTH HECKOJIBKO IPUMEPOB KOPHEU

Pewams payuonanvhule, nokazamenvHwie u
JloeapugpmuvecKkue ypagHeHus U HepaseHcmaa,
npocmetiuiue uppayuoHalbHole u
mpuecoHomMempuiecKue ypaeHeHus, HepaseHcmad
U UX cucmembl;

UCNONIL308AMb MeMOObl peUleHUs. YPABHEHULL:
npugeoenue K U0y «Npou3ee0eHue pasHo Hyuo0»
UU «4ACMHOE PABHO HYTI0», 3aMeHd
nepeMeHHbIX;

UCNONIb308AMb MeMO0 UHMEPBAN08 01 PeUleHUs]
HepaseHCcmas;

UCNONB308aMb 2paghuueckuli Memoo OJis
NPUOTUNCEHHO20 peuleHUsl YPAGHEeHUI U
HEepaBeHCcme;

uzobpasicams Ha MPULOHOMEMPULECKOTU
OKDYAHCHOCU MHONCECBO PEULeHUT NPOCMEtUUUX
MPUSOHOMEMPUYECKUX YPAGHEHUN U HePABEHCME,
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MPOCTENUIIEr0 TPUTOHOMETPUUYECKOTO YPaBHEHUS
BMJA: sin X =@, COS X =a, tg X =a, ctg X = a, rue
a — TabJIMYHOE 3HAYEHHE COOTBETCTBYIOLIEH

TPUTOHOMETPUYECKON (DYHKIIMH.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux

npeomemoes:

— COCTaBJISITh U pellaTh ypaBHEHUS U CUCTEMBI
ypaBHEHUM MPU PEIISHUH HECIOKHBIX

IMPAKTUYCCKUX 3aaa4

—  8bLINOIHAMb OMOOP KOPHEU YPAGHEeHUL Ulu
peuleHull HepaseHCcms 8 COOMEEeMCmaUlU ¢
OONOTHUMENbHBIMU YCI0BUAMU U OCPAHUYEHUSMU.

B noeceonesnoit scusnu u npu uzyueHuu opyzux

YUEeOHBIX nPpeoMemos:

— CcoCmasnAms U peuams YpasHe s, CUCmembl
YpasHenull U Hepagencmaa npu peuleHuy 3a0ay
opyaux y4eonvix npeomemos;

—  UCNOIb3068aAMb YPAGHEHUS U HEPABEHCMEBA OJIA
HOCMPOEHUS U UCCTIe008AHUS NPOCTNEUULUX
MamemamuiecKux mooeell peaibHblX CUmyayull
UU NPUKTIAOHBIX 3A0a4;

—  YyMemb UHMePNPemuposams NOJIY4eHHbIL npu
peutenuy ypagHeHUs, HepaseHCcmed Uil CUCmembl
pe3yibmam, OYeHusams e20 npasoonooodue 8
KOHMeKCme 3a0aHHOU PeaibHOU CUmyayuu uiu
NPUKIAOHOU 3a0a4u

4. OyHKIMH

— OmnepupoBaTh Ha 6a30BOM YPOBHE TIOHSATUSIMHU:
3aBHCHMOCTH BEJIMIHMH, PYHKIIUS, apTyMEHT U
3HavYeHUe (QYHKIMHU, 00J1acTh ONPECICHUS U
MHOECTBO 3Ha4eHUH (HYHKIHU, Tpaduk
3aBUCUMOCTH, TpaduK GYHKIUU, HYJIH (yHKIIIH,
IPOMEXYTKH 3HAKOTIOCTOSTHCTBA, BO3pacTaHUE Ha
YHCIIOBOM IIPOMEKYTKE, yObIBAHNE HA YHCIOBOM
IPOMEXYTKE, HAauOOJbIIIee K HANMEHbIIIEE
3HaueHne (DYHKIIMHA HAa YUCIOBOM MPOMEKYTKE,
nepuoaudeckas QyHKIus, Iepruo;

— omepupoBaTh HA OA30BOM YPOBHE MOHITHUSIMHU:
npsiMasi 1 00paTHasi TPOMOPIIMOHATEHOCTh
JTVHEHAs, KBaJpaTHIHas, JorapuMuIecKas u

—  Onepupogamo NOHAMUAMU. 3A6UCUMOCTb
BeUYUH, (DYHKYUSL, apSyMEeHm U 3HAUeHUe
@dynKyuu, obacms onpedeneHusi U MHOICECMBE0
3Hauenull pyukyuu, epapux 3asucumocmu,
epaghux hyukyuu, Hyau QyHKYuU, npomeAHcymru
3HAKONOCMOSIHCMEBA, 03DACMAHUE HA YUCTOBOM
npomesicymie, yovbleaHue Ha YUCI080M
npomesicymke, Hauboabulee U HauMeHbUee
3HaueHue PYHKYUU HA YUCTOBOM NPOMEIICYMKE,
nepuooudeckas QyHKyus, nepuoo, Yyemuas u
Heuemuas QyHKkyuu,

— 0onepuposamv NOHAMUAMU: NPAMAS U 0OpamHas
NPONOPYUOHAIbHOCb, TUHEUHAS, K8AOPAMUYHAS,
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noKasaresibHas (PyHKIMH, TPUTOHOMETPUYECKUE
byHKIMY;

— pacno3HaBaTh rpauKy 3JIEMEHTAPHBIX PYHKIUMI:

OpsIMO U 00paTHOM MPONOPLUHUOHAIBHOCTH,
JTUHENHOW, KBaApaTUYHOU, JOrapu(PMUUYECKON U
NOKa3aTeIbHON (PYHKIUNA, TPUTOHOMETPUYECKHUX
byHKIM;

— COOTHOCHUTb I'papMKH IEMEHTAPHBIX (PYHKIUI:
OpsIMO U 00paTHOM MPONOPLUHUOHAIBHOCTH,
JTUHENHON, KBaApaTUYHOM, Jorapu(pMUIECKON U
MOKa3aTeIbHON PYHKIIUNA, TPUTOHOMETPUYECKUX
byHK1ui ¢ hopMynamMu, KOTOPbIMHA OHU 3aJ1aHBbI;

— HaxoJUTh MO rpaduKy NpuOIMKEHHO 3HAYCHUS
(GYHKIIMU B 3a/IaHHBIX TOYKAX;

— OmpeaesaTh no rpaduky cBoiicTBa PyHKIMU
(HynH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKH MOHOTOHHOCTH, HauOOJIbILINE U
HAaUMEHBIINE 3HAYECHUS U T.I1.);

— CTPOUTH 3CKU3 rpaduka QyHKINHU,
yIOBJIETBOPSIIOIIEH IPUBEIEHHOMY HAOOpy
yCJIOBHH (IIPOMEXKYTKH BO3pacTaHus / yObIBaHUA,
3HaYeHHe (PyHKLIMU B 3aJJaHHON TOUKE, TOUKU
BKCTPEMYMOB H T.1.).

B noeceonegnoit scuznu u npu uzyyenuu opy2ux

npeomemoes:

— OmpeaensTh Mo rpadukamM CBOMCTBA peabHbBIX
MIPOIIECCOB U 3aBUCUMOCTEN (HanOobIne U
HaMMEHBIIINE 3HAYCHUSI, TPOMEKYTKH
BO3pACTaHUs U YOBIBAHUS, POMEXKYTKH

Jlo2apumuieckas u nokazamenvHas QyHKYu,
mpueoHomMempuieckue QyHKyuu,

— onpedensams 3HayeHue QYHKYUYU no 3HAYeHUuIo
apeymeHma npu pa3iudHslx cnocobax 3a0anus
dynryuu;

— cmpoumv epaghuKu u3yYeHHbIX QYHKYULL,

— OnuUCbHIBamv No epaghuKy u  NPOCMeNUUUx curyuanx
no ¢opmyne nogeoerue u ceouUcmea ynkyutl,
Haxooums no epaguxy GyHxyuu Hauborvuiue u
HaumMeHbuue 3SHa4eHus;

— cmpoumbs 9cKu3 epaguxa GyHKyuu,
yoogsiemseopsoueli npuseo0eHHoMy Habopy
VC08UU (MPOMENCYMKU 803PACMANHUA/YObIBAHUS,
3HaueHue QyHKYuU 68 3a0aHHOL MoUKe, MOUKU
IKCMPEMYMO8, ACUMNMOMbL, HYIU QYHKYUU U
m.o.);

— peuiams YpagHeHUs, npocmetiuiue cucmembl
VpasHeHull, UCNOIL3YSL CEOUCMBA QYHKYUU U UX
epaghuxos.

B noeceonesnoii yscusznu u npu uzyuenuu opy2ux

YUEOHBIX NPEeOMemos:

— onpedensims no 2pauKam u UCnoIb308amMbd OJis
peuleHus NPUKIAOHbIX 3A0ay C80UCMBA PealbHbIX
npoyeccos u 3agucumocmeti (Hauboavuiue u
HauMeHblUUe 3HAYeHUs, NPOMENCYMKU
803pacmaHus u yovleanusi yHKYuu,
APOMENHCYMKU 3HAKONOCMOAHCIMEA, ACUMNTNOMbI,
nepuoo u m.n.);

— UHmMepnpemuposamy C80UCMBEA 8 KOHMeKCme
KOHKDEMHOU NPAKMUYECKOU CUMYayuu,
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3HAKOMOCTOSHCTBA U T.11.);
MHTEPIIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOU NPaKTUYECKON CUTYyaLluU

— onpeoensimo no epapuxkam npocmeuiuiue
Xapaxkmepucmuxu nepuoouUdecKux npoyeccos 8
ouono2cUU, IKOHOMUKE, MY3bIKe, PAOUOCBA3U U OD.
(amnaumyoa, nepuoo u m.n.)

5. DjaeMeHTBI
MATEMATHYECKOr0

aHaJ/In3a

OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSIMHU:
npou3BOHAs (PYHKIIMH B TOUKE, KacaTeJbHas K
rpaduky QyHKIUYU, TPOU3BOIHAA (PYHKIINH;
OTIPENICIATh 3HAYCHNE MPOU3ZBOIHON (PYHKIINH B
TOUKE 10 U300PAKEHUIO KacaTelbHOU K rpaduky,
IIPOBEJAEHHOMN B 3TOM TOYKE;

pelIaTh HECTOKHBIE 3a/]a4M Ha IPUMEHEHUE CBA3U
MEXKy TPOMEKYTKAMH MOHOTOHHOCTH U TOYKAMU
KcTpeMyMa (GyHKIIMH, C OJTHONH CTOPOHBI, U
MPOMEKYTKAMU 3HAKOMIOCTOSHCTBA U HYJISIMU
IPOU3BOHOMN ATOW PYHKIIMHU — C IPYTOH.

— Onepupogambo NOHAMUAMU. NPOUIBOOHAS
@yHKYyuU 8 mouke, KacamenibHas K 2paQuxy
@dynKyuu, npouzeooHas GyHKyuu;

—  BLIYUCTAMb NPOU3BOOHYIO OOHOUJIEHA,
MHO20YNIeHA, KBAOPAMHO20 KOPHS, NPOU3BOOHYIO
CyMmbl PYHKYULL,

—  BLIYUCTAMb NPOU3BOOHBIE INEMEHMAPHBIX
@YHKYUU U UX KOMOUHAYUL, UCNONb3YS
CNPABOUHbIE MAMEPUATbL,

B noeceonegnoii scuznu u npu uzyuenuu opyux
npeomemoes:

— TOJB3YSCh IpaduKaMu, CPaBHUBATH CKOPOCTH

— uccneoosams 8 NPOCMeuuux Cay4aax QyHKyuu Ha

MOHOMOHHOCMb, HAXOOUMb HAUOOILULUE U
HauMeHblue 3Ha4eHus QYHKYUtl, Cmpoumao

BO3pacTaHus (pPOCTa, MOBHIIICHHUS], YBETUUCHUS U
T.I1.) WUIK CKOPOCTU YOBIBaHUS (ITaICHUS,
CHW)KCHHSI, YMEHBIIICHUS U T.II.) BEJINYUH B
peaNbHBIX MPOIECcCcax;

COOTHOCHTH rpadMKu peasbHbIX POIECCOB U
3aBUCUMOCTEN C MX ONMUCAHUSIMU, BKIIIOYAIOIINMHU
XapaKTEPUCTUKU CKOPOCTU U3MEHEHUS (OBICTPBIiA
POCT, TUIABHOE TTOHUKEHUE U T.I1.);

UCIIOJIb30BaTh TpapKU peasbHbIX MPOLIECCOB AJIS
pelIeHNs HECIOXKHBIX MPUKIAIHBIX 33/1a4, B TOM
qHCIIe ONPEeNeNsis 1Mo TpaduKy CKOPOCTh X0Aa
mporecca

epaghuku MHO20UIEHO8 U NPOCMEUUX
PAYUOHATLHBIX PYHKYULL C UCTIONIb30BAHUEM
annapama mMamemamuyecKko2o aHaIu3d.

B noeceonegnoit scuznu u npu uzyuenuu opy2ux

YUEeOHBIX nPeoMenos:

— pewiams NPuKIaoHbvle 3a0a4u U3 OuoI02Ul,
Quzuku, Xumuu, SKOHOMUKU U OPYeUX NPeOMemos,
CBA3AHHbIE C UCCIe008AHUEM XAPAKMEPUCTIUK
PeanbHblX NPOYECcco8, HAX0HCOEHUEM HAUOOTLUIUX
U HAUMEHbUWUX 3HAYEHULL, CKOPOCMU U YCKOPEHUs.
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um.n.,

UHMePnPemupo8ams NOJLyYeHHblE Pe3YIbmambl

6. CtatucTuka u
TeoOpus
BEPOSITHOCTEH,
JIOTHMKA H

KOMOMHATOPHKA

— OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMHU
OmMUCcaTeIbHBIMU XapaKTePUCTUKAMU YHUCIOBOTO
Habopa: cpenHee apudmeTnyeckoe, MeIMaHa,
HanOoJIbIlIee M HAUMEHBIIICE 3HAUCHUS,

— omnepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSIMU:
4acTOTa M BEPOSITHOCTh COOBITHS, CITyYailHbIN
BBIOOp, OTBITHI C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHIIMU;

— BBIYUCIISITH BEPOATHOCTU COOBITHI HA OCHOBE
MOJICUETA YNCIIA UCXO/IOB.

B noeceonegnoii scuznu u npu uzyuenuu opyux

npeomemoes:

— OLICHUBATh U CPAaBHUBATH B IPOCTHIX CIydasix
BEPOSTHOCTH COOBITHI B pPEaIbHOM KU3HU;

— 4WTaTh, COMIOCTABIISITh, CDABHUBAT,
UHTEPIPETUPOBATH B MMPOCTHIX CIy4asiX peajibHbIe
JaHHBIC, TIPECTABICHHBIC B BUJIE TaOIHII,

nuarpamm, rpaukoB

Hmems npedcmaenenue o OUCKpemuwix u
HEeNpepuIBHbIX CLYYAUHBIX 8eTUYUHAX U
pacnpeoenenusx, 0 He3a8UCUMOCMU CAYYAiHbIX
BENUUUH,

umems npeocmaeienue 0 MamemamuyecKom
02HCUOAHUY U OUCHEPCUU CIYUAUHBIX EIUUUH,
umems npedcmaeienue 0 HOpMAaibHOM
pacnpeoenenuu u npumMepax HoOpMaibHO
PpAcnpeoesieHHblX CAYYAtHbIX GeIUYUH,

HOHUMAMmMb CYMb 3aKOHA OONbUIUX YUCen U
8blO0POYHO20 MEeMOOA UBMEPEHUs
6eposimHocmet,

umMems npeodcmasiierue 00 YCl08HOU
8EPOAMHOCMU U O NOJIHOU 8ePOAMHOCIU,
NPUMEHAMb UX 8 peuleHuU 3a0ay,

UMemb nPeocmasieHue 0 GaMCHbIX YACMHbBIX
8U0AX pacnpedeieHull U NPUMEHAMb UX 8 peuleHuu
3a0ay;

uUMems npeocmasienue 0 KOppeiayuu Cry4atiHblx
B€IUYUH, O TUHEUHOU PecpecCul.

B noeceonegnoit scuznu u npu uzyuenuu opy2ux
npeomemoes:

BbIUUCTAIM b UTIU OYEeHUBANb 6EPOAMHOCMU
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CcOObLIMULL 8 PeanbHOU HCUSHU,

8b10UPaAMb NOOX00sAUUE MEMOObl NPEOCMABIEHUSL
u 0b6pabomku OAHHBIX,

YyMemb peulams Heclo0HCHble 3a0aiu Ha
npUMeHeHue 3aKOHA OONbUUX Yucel 8
coyuono2uu, Cmpaxo8anuu, 30pasooxXpaHeHul,
obecneuenuu 6e30naACHOCMU HACENEHUs 8
Upe3BbIYAUHBIX CUMYAYUSX

7. TexkcToBBIC

3agaan

PemaTth HECIOXKHBIC TEKCTOBBIC 33J1a4U Pa3HBIX
THUIIOB,;

aHAJM3UPOBATh YCIOBHUE 3aa4H, ITPU
HEOOXOIMMOCTH CTPOUTH JIUIS €€ PEIICHHS
MaTEMaTUYCCKYIO MOJICIIb;

TIOHUMATh ¥ MCIIOJIB30BaTh JIsI PEIICHUS 3a/1a4H
UH(POPMAIHIO, PEACTABICHHYIO B BUJIC
TEKCTOBOW ¥ CUMBOJILHOM 3aITMCH, CXeM, TaOJIuIl,
ayarpamm, rpauKkoB, pUCYHKOB,;

JEHCTBOBATH TI0 AJITOPUTMY, COJIEPIKAIEMYCS B
YCIIOBHH 33/1a4H;

UCTIOJIh30BaTh JIOTHIECKUE PACCYKACHHS ITPU
pEIICHNUH 3a1a4H;

paboTaTh ¢ M30BITOYHBIMH YCIOBHUSIMU, BEIOUpas
u3 Bcel nHopManmu, TaHHbIC, HEOOXOIUMBIC
JUTSL pEIIeHUS 3a1a4H;

OCYIIECTBIISITH HECIIOKHBIN IMEPeOOpP BO3ZMOKHBIX
pelIeHui, BRIOMpas U3 HUX ONTUMAILHOE TI0
KpUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIIOBHH,
aHATM3UPOBATHh U HHTEPIPETHPOBATH

Pewams 3a0auu pazHvlx munos, 8 mom yucie
3a0a4u NOGLIUEHHOL MPYOHOCHU,

8LIOUPAMb ONMUMATLHBIN MEMOO PEeUleHUs]
3a0a4u, paccmampusads pasiuyHvle Memoobl,
CMpoUms MOOeb peuieHus 3a0a4u, npo8oouUnd
doKazamenbhble PaccyHcOeHUsl,

pewams 3a0auu, mpedyrouue nepebopa
8apUAHMOB, NPOBEPKU YCIL08UI, 8bIOOPA
ONMUMATLHOO Pe3ybmama,
AHATU3UPOBAMND U UHIMEPNPEMUPOBAMb
pe3yIbmamsl 8 KOHmeKcme yCcio8ust 3a0a4,
8bI0UpPaAMb peuleHus, He npomusopedaujue
KOHMEeKCMY,

nepesooums npu peueHuy 3a0a4u uHgopmayuio
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MOJTyYEHHBIE PENICHUSI B KOHTEKCTE YCIOBUS
3a/1a4u, BBIOUPATh PEIICHUs, HE POTUBOPEYAIIIHE
KOHTEKCTY;

pelaTh 3a/1a4uu Ha pacueT CTOUMOCTH MOKYTIOK,
yCIIyT, MOE3JI0K U T.I1.;

peniaTh HECI0XKHBIC 3a7]a4M, CBSI3aHHBIE C
JIOJIEBBIM YYacTUEM BO BJIaJicHUU (HUPMON,
IPEeANPUITHEM, HEJIBIXKUMOCTBIO;

pelaTh 3a/1a4u Ha MPOCThIE MPOLIEHTHI (CUCTEMBI
CKHJIOK, KOMUCCHH) U HAa BBIUUCIICHUE CIIOKHBIX
MIPOIICHTOB B Pa3JIMYHBIX CXeMaX BKJIAJIOB,
KpPEJIUTOB U UIIOTEK;

pemaTh MpakTHYEeCKUe 3a1a4u, TpeOyromme
UCITOJIb30BaHUS OTPUIIATEIILHBIX YHCEIT: Ha
OTIpeJIeJICHHE TeMIIepaTyphl, Ha ONpeiesieHne
MOJIOXKEHUSI Ha BpEMEHHOU OCH (110 Halllel 3pbl U
1ocie), Ha IBM)KEHUE JIEHEKHBIX CPEJICTB
(mpuxoa/pacxon), Ha ONpeICIICHHE
[TyOUHBI/BBICOTHI | T.11.;

UCIIOJIb30BaTh MOHATHE MaciiTada aJis
HAXOXJCHUS PACCTOSHUN U JJIMH Ha KapTax,
IUTAHAX MECTHOCTH, MJIaHAX MTOMEIIEHUH,
BBIKPOMKAX, MPU pabOTe HA KOMIBIOTEPE U T.II.

B noeceonegnoit scuznu u npu uzyyenuu opy2ux

npeomemoes:
peliaTh HECI0KHbIE MMPAKTUYECKUE 3a/1a4uH,
BO3HHUKAIOIIME B CUTyallUsX TOBCETHEBHOM KU3HU

U3 00HOU hopMbl 8 OpYeyI0, UCHONL3YS NPU
HeoOX00UMoCcmu cxemvl, maoauysl, epaghuxu,
ouazpammol;

B noeceonesnoii yscusznu u npu uzyuenuu opy2ux

npeomemoe:

— pewamsb npakmuyecKkue 3a0a4u U 3a0a4u u3

opyaux npeomemos

8. I'eomeTpus

OnepupoBaTh Ha 0a30BOM YpOBHE MOHSITHUSIMHU:
TOYKa, IpsiMasi, MIIOCKOCTh B TPOCTPAHCTRBE,
MapajuieIbHOCTh U NEPIEHANKYISIPHOCTD MPSAMbBIX

- Onepupoeamb NOHAMUAMU. MOYKA, NPAMAA,
Nnja10CKoOCmMbs 6 npocmpancmee, napajilejlbHoCms U

nepneHOUKyIAPHOCIb NPAMBIX U NIOCKOCH el
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U IIOCKOCTEM;

pacrmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa, IPSIMOYTOTBHBINA
napajuienenumnen, Kyo);

N300pakaTh U3ydaeMbie PUTYPHI OT PYKH U C
IPUMEHEHHEM TIPOCTBIX YePTEIKHBIX
WHCTPYMEHTOB;

Jenath (BBIHOCHBIC) TUIOCKHUE YSPTEIKH U3
PUCYHKOB TIPOCTBIX 0ObEMHBIX (PUTYP: BUT
CBEpXY, COOKY, CHU3Y;

U3BJICKaTh HHPOPMAIIUIO O MMPOCTPAHCTBEHHBIX
TCOMETPUICCKUX PUTYypax, MPEACTABICHHYIO Ha
yepTekax M pUCYHKaX;

NPUMEHSATH Teopemy [ludaropa npu BEIYUCICHUH
AJIEMEHTOB CTEPEOMETPHUECKUX PUTYD;
HaXOJUTh O0OBEMBI U TUIOIIATU TIOBEPXHOCTEH
MPOCTEUIITUX MHOTOTPAaHHUKOB C PUMEHEHHEM
bopmy;

pacro3HaBaTh OCHOBHBIC BHJIBI TEJ BPAIICHUS
(koHYC, MIIMHJD, chepa u map);

HaXOJIUTh 00OBEMBI U TUIOIIATU TIOBEPXHOCTEH
NPOCTEUIITUX MHOTOTPAaHHUKOB ¥ TEJI BPAIICHUS C
IpUMEHEeHHEM (HOPMYIL.

B noeceonegnoit scuznu u npu uzyyenuu opy2ux
npeomemoes:

COOTHOCHUTH a0CTPaKTHBIE TEOMETPUICCKUE
MOHSITHS ¥ (AKThI C peaTbHBIMU KU3HECHHBIMH
00BEKTaMH M CUTYAIUSIMU;

HCMOJIB30BATh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (GUTYD NI PEHICHUS] TUTTOBBIX

NpUMeHsAMb OJisl peuleHusl 3a0ay 2eoMempuyecKue
Gaxmel, eciu ycnosus npuMeHeHus 3a0anbl 8
A6HOU hopme;

pewams 3a0ayu Ha HAX0HCOeHUe
2eoMempuyecKux 8eutUH no o0opasyam umu
aneopummam;

deslamsb (8bIHOCHbBIE) NIOCKUE YepMeddCU U3
PUCYHKO8 00beMHBIX (huyp, 8 mom uucie
pucosamn 8uU0 c8epxy, COOKY, Cmpoums ceyeHus
MHO202PDAHHUKOB,

U3BIEKAMb, UHMEPNPEMUPO8aAmby U
npeobpazoevieams UHGOPMaAyUIo o
2eomempuyeckux Queypax, npeocmaesieHnyro Ha
yepmeogicax,

NPUMEHIMb 2eomempuyeckue paxmol 0
peutenus 3a0a4, 8 Mom Yucie nPeonoaaarouux
HEeCKOIbKO ULA208 PEULeHUs],

ONUCKIBAMb B3AUMHOE PACNOTIONCEHUE NPIMBIX U
nIoCKOCmetl 8 nPOCMpancmee;

Gdopmynuposams ceolcmea u NPUsHaxKu uyp;
00KA3bI8AMb 2COMEMPUUECKUE YMBEPHCOCHUSL;
61a0emsb CMaHOapmuol Kiaccuguxayuei
NPOCMPAHCMBEHHBIX (puyp (MUpamuowvl, npusMol,
napanienenuneowvl);

HAxo0ums 006veMbl U NI0WaoU N08epXHocmell
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3a/1a4 MPAKTUYECKOTO COAEPKAHUS;
COOTHOCHTb IJIOIIA/IA TOBEPXHOCTEN TEN
OJIMHAKOBOW (DOPMBI pa3IMYHOIrO pa3Mepa;
COOTHOCHUTbH OOBEMBI COCYJIOB OJIMHAKOBOM
(bopMBI pa3IMUHOTO pa3Mepa;

OIICHUBATh (POPMY NMPABUIHLHOTO MHOTOTPAHHUKA
1ocJie CIUJIOB, CPE30B U T.11. (ONpPENEesATh
KOJIMYECTBO BEPIIUH, pedep u rpaHei
MOJIYYEHHBIX MHOTOIPAaHHUKOB)

2eomempuyecKux mei ¢ npumMeHenuem Gopmyn;

BbIHUCTIAINTG pACCMOAHUA U Y2TIbl 6 NPOCNIPAHCNEE.

B noeceonesnoii yscusznu u npu uzyuenuu opy2ux

npeomemoe:

UCRONIL308AMb CEOUICMBA 2e0MEMPUUECKUX ucyp
0718 peuleHus 3a0ay NPAKmMuyecKo20 xapakmepa u

3a0ay uz opyeux ooiacmet 3HAHULL

9. BekTOpbI H
KOOpPAUHATHI B

MPOCTPAHCTBE

OnepupoBath Ha 6a30BOM YPOBHE NOHITHEM
JNEKapTOBBI KOOPANHATHI B TPOCTPAHCTBE;
HAXOAUTh KOOPJMHATHI BEPIINH KyOa U

MpAMOYT'OJIBHOTO ITapaJlJICIICIIUIICaA

Onepuposams NOHAMUAMU 0eKAPMOBbL KOOPOUHAM bl
8 NpoCcmMpancmee, 6eKmop, Mooyib 6eKmopa,
PABEHCMBO 8eKMOPO8, KOOPOUHAMbL BEKMOPA, Y20l
MedHCOY 8eKMOPaMU, CKAIAPHOe Npou3zeedenue
BEKMOPO8, KONTUHEAPHbLE BEKMOPbL,

HAX00Uums paccmosiiue mMexcoy 08ymMs moukamu,
CYyMMY 8eKMOPO8 U NPOU3BedeHUe 6eKMOpPAd HA YUCTLO,
V2Ol MedHcOy BeKmMopamul, CKAIAPHOe NPoussedenue,
PACKIa0bl8ams 8eKmop no 08YM HeKOMIUHEAPHbIM
8eKmopam;

3a0a6amuv NIOCKOCMb YPAGHEeHUeM 8 0eKAPMOBOll
cucmeme KOOpOUHam;

pewams npocmeiiuiue 3a0auu 66e0eHUeM 6eKMOPHO20
bazuca

10. UcTopus

MaTEMaAaTHUKH

OnuceIBaTh OTJETbHBIE BBIIAIOIINECS
pe3yJIbTaThl, IOJIYYCHHBIE B XOAE PAa3BUTHS
MAaTeMaTHUKN KaK HAyKH;

3HATh MPUMEPHI MATEMATUYECKUX OTKPBITHHI U UX
ABTOPOB B CBSI3HM C OT€YECTBEHHOW U BCEMUPHOMN
HCTOPHUEH;

— IIOHHUMATH POJIb MATCMATUKHN B Pa3BUTUHU Poccun

Ilpeocmasname 8x1a0 8b10AOUWUXCSL
MAMemMamuKos 8 pazeumue MamemamuKki U UHbLX
Hay4Hwvlx obnacmel;

HOHUMAMb POJib MAMEeMAMUKy 8 pa3eumuu
Poccuu
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11. Metoanl

MaTEeMaTHKHU

— IIpuMeHATh U3BECTHBIE METOBI IIPU PELICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]1a4;

— 3ameyarbh U XapaKTepHu30BaTb MATEMAaTUYECKUE
3aKOHOMEPHOCTH B OKPYKarollen
JICMCTBUTEIBHOCTH;

— IIPUBOJIUTH IPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEU B IIPUPOJE, B TOM UHCIIE
XapakTePU3YIOLIMX KPaCOTy U COBEPLIECHCTBO
OKPY>KaIOLIEro MUpa U NMPOU3BEIECHUN UCKYCCTBA

Hcnonvszoseams ocrosnvie memoobl
dokazamenbCcmea, npo8ooUms 0OKA3AMenbCmMaE0 U
BbINOJIHAMb ONPOBEPICEHUE;

NPUMEHSAMb OCHOBHbBLE MEMOObl PeUleHUs.
Mamemamu4eckux 3a0ay;

HA OCHO8E MAMEMAMUYECKUX 3AKOHOMEPHOCMEll 8
npupooe Xapakxmepuzosams Kpacomy u
COBEPULEHCBO OKPYICAIOULe20 MUPA U
npoU38eeHUll UCKYCCMBA,

NpUMeHsIMb npocmeliue nPocpamMmHble
cpeocmea u INeKmpOHHO-KOMMYHUKAYUOHHbLE
cucmemsl NPU peteHuu Mamemamuyeckux 3a0ay

20




3. Conep:xkanue Tem yueOHOro npeamera «Maremarnka: ajareopa u

HA4YaJ1a MATEMAaTH4YeCKOI0 aHAJIU3a, reoMmeTpus»» ba3oBblil ypoBeHb

3.1 Auredpa 1 HaYaJIa MAaTEMaTHYECKOI0 AHAJIN3a

IIoBTOpenue. Peuienue 3a1a4 ¢ UCIOJIB30BAHUEM CBOMCTB YUCEII U CUCTEM CUMCIICHUS,
JEJIMMOCTH, JOJIEM U YaCTeu, MPOLIEHTOB, MOAYJIEN uynces. Permenue 3amau ¢
HCITI0JIb30BAaHUEM CBOMCTB CTENEHEN U KOPHEH, MHOTOUJIEHOB, MPEe0Opa30BaAHMIMA
MHOTOWJIEHOB U JPOOHO-pallMOHANIbHBIX BhIpaykeHUH. Pemenue 3anay c
HCTIOJIb30BAHUEM T'PAJyCHOM MEpBI yria. Moayiib ynciia u ero cBoMcTBa. Pemenne
3aJlay Ha JBM)KEHHE U COBMECTHYIO pabOTy C MOMOIIbIO JIMHEHHBIX U KBAaJIpaTHBIX
YPAaBHEHUH U UX CUCTEM. PerieHue 3a1a4 ¢ IOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM
HEPABEHCTB C OJIHOM MEPEeMEHHOM, C IPUMEHEHHEM U300paXKEHUSI YHCIOBBIX
IPOMEXYTKOB. Perienue 3ajau ¢ UCMOIb30BAHUEM YUCIOBBIX (PYHKIUN U UX TpaduKOB.
Hcnonb3oBanue CBOMCTB U IrpaMKOB JIMHEWHBIX M KBAJPATUUHBIX (PYHKIUH, 0OpaTHON

MPOTOPIIMOHATLHOCTH U QYHKIIUU Y = Jx. I'paduyeckoe pernienne ypaBHEHHUH U
HEPaBEHCTB.
Tpuronomerpuueckasi OKpY:KHOCTb, paouanuas mepa yena. CAHyc, KOCUHYC,
TAHT'€HC, KOMAaH2eHC TIPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIESCTBO
U CJICACTBUS U3 HEr0. 3HaUCHUs TpUroHOMEeTpruieckux GyHkiu 1 yriaos 0°, 30°,

T T T T
45°, 60°, 90°, 180°, 270°. (0, —, —,—, — paxn). Popmyrvl CIONHCEHUS

6 4 3 2
MpU2OHOMeMpPUYeCKUx yHKYutl, opmynvl npuseoenuss, opmyivi 080UHO20
apaymenma.
Hyan ¢pyHkuumn, npoMe:KyTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTBL. Hanbounbiee u
HauMeHbIee 3HayeHue ¢pyHkuuu. [lepuoauueckue GyHkiuu. YeTHOCTh U HEYETHOCTD
byakuuii. Croorcnvle hyukyuu.
Tpuronomerpuueckne GyHKUMH Y =COSX, Y =SinX, Yy =tgx . @yuxyus Yy =Ctgx.
CaolicTBa 1 rpauKu TPUTOHOMETPUUECKUX (DYHKIINI. APKKOCHHYC, apKCUHYC,
apKTaHI€HC Yucia. ApKKOmaH2enc 4ucia.
IIpocreiiniue TPUroHOMETPUYECKHE YPABHEeHUsA. PenieHre TpUroHOMETPUYECKUX
ypaBHeHUI. OOpamHble mpueconomempuiecKkue QYHKYUU, ux c8oUcmea u epaguxu.
Pewenue npocmetiwux mpueconomempuyeckux HepageHcms.
CreneHb ¢ 1elCTBUTEIbHBIM MIOKAa3aTeJIeM, CBOMCTBA CTENEeHH.
IIpocTeiilne noka3aTejbHbIe YPABHEHNSI U HepaBeHcTBA. [loka3zatenbHas QyHKIIUS
U €€ CBOMCTBA U rpaduK.
Jlorapugm uncia, cBoiicTBa Jorapudma. Jlecsruunsiii morapudm. HYuco e.
Hamypanouwui noecapugm. llpeodbpazoBanue torapuMHICSCKUX BRIPAKCHUI.
Jlorapudmuyeckne ypaBHeHHs U HepaBeHCTBa. Jlorapudpmuueckast GyHKIUS U ee
CBOMCTBa U rpaduk.
Crenennasi pyHKUus M ee cBoiicTBa M rpaduk. MppaunoHanbHble YpaBHEHHS.
Memoo unmepeanos ons pewenus nepasencms. Ilpeobpazosanus epagukos hyuxkyuii:
co8u2 800.1b KOOPOUHAMHBIX OCEll, PACMAICEHUE U CHCAMUe, OMPAdiCceHUe
OMHOCUMENLHO KOOPOUHAMHBIX oceli. I paghuueckue memoowvl peuienus ypagHeHul u
Hepasencme. Pewienue ypagnenuii u Hepagencms, cooeprcaujux nepemennyio noo

21



3HaKkom mooyas. Cucmemvl NOKA3AMENbHBLX, 102APUPMULECKUX U UPPAYUOHATILHBIX
ypaenenuti. Cucmembl NOKA3AMENbHYIX, 102ApUPMUYECKUX Hepagencms. Bzaumno
oopamuvie yuxkyuu. I paguxu e3aummno oopammusix GyHxyui. ¥Ypasuenus, cucmemol
VPasHeHull ¢ napamempoM.

IIpousBoanas pynkuuu B Touke. KacarenpHast k Tpaduky QyHKIHH.
['eomeTpuueckuit U GU3MUECKUI CMBICT TPOU3BOIHOM. [Ipon3BOIHbIE 3JIEMEHTAPHBIX
bynkuuit. Ilpasuna oughpepenyuposanus. Bmopas npouzeoonas, ee ceomempuneckutl
u gusuueckuti cmoica. Ilonstue o HenpepbIBHBIX QyHKIKAX. ToUkH SKCTpeMyMa
(MakcuMyMa U MUHUMYMa). MccnenoBaHue 3J1eMeHTapHbIX (DYHKIMA Ha TOUKU
AKCTpeMyMa, HauOOoJIbIlIee U HAMMEHbIIEE 3HAYEHUE C TOMOILIBIO TPOU3BOIHOM.
Ilocmpoenue epaguros gynxkyuii ¢ nomousbto nPou38oo0HvIx. llpumenenue npouz8oo0HoU
npu peueHuly 3a0au.

IlepBooOpa3uas. [lepsoobpasmuvie s1emenmapuuix Qyuxyuil. [lowads kpusoaunelinou
mpaneyuu. Popmyna Heromona-Jletibnuya. Onpedenennvlii unmeepan. Boiuucnenue
niaowjadeu NAOCKUX ucyp u 06vemoe men 8paujeHusi ¢ HOMOUWbI0 UHmMezpaa.

3.2 'eomeTpus

IToBTOpeHme. Pemenue 3a7a4 ¢ IpUMEHEHUEM CBOMCTB (PUTYp Ha MJIOCKOCTH. 3aa4u
Ha JI0Ka3aTeJIbCTBO U MOCTPOCHUE KOHTPIIPUMEPOB. VCcronbp30BaHuE B 3a/1a4ax
MPOCTEUIIINX JTOTMYECKUX ITpaBuil. PelieHue 3a1a4 ¢ UCMOIb30BaHUEM TEOPEM O
TPEYTroJbHUKAaX, COOTHOIICHUH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBA3aHHBIX
C YeThIpeXyroyibHUKaMu. Pelenue 3a1ay ¢ Ucroiab30BaHueM (PaKToB, CBA3AHHBIX C
OKpYKHOCTSIMU. PellieHne 3a1a4 Ha U3BMEPEHUS Ha MJIOCKOCTH, BEIYUCIICHUE JUTUH U
wiomaneu. Pewenue 3aoau ¢ nomowbo 6eKmMopos u KOOpOUHam.

Harasanas crepeomerpusi. @urypsl U ux uzodpaxkenus (Kyo, mupaMuia, mpu3mMa).
OcHoshbie nonamus cmepeomempuu u ux ceoticmsea. CedeHus Kyoa u TeTpadipa.
Touka, npsiMasi ¥ IJIOCKOCTh B IPOCTPAHCTBE, AaKCUOMbBI CTEPEOMETPUU U CIEACTBUS U3
HUX. B3auMHOe pacnoyioxkeHne NPSAMbIX U IJIOCKOCTEN B POCTPAHCTBE.
IMapanienbHOCTh NPSIMbBIX U IUIOCKOCTEH B MpocTpaHcTBe. M300paxeHue
POCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP Ha TUIOCKOCTH. PaccTosiHus mexnay purypamu
B [IPOCTPAHCTBE.

Yribl B npocTpancTie. IlepneHIuKYJIAPHOCTh NPSAMBIX M IITIOCKOCTEH.

[Ipoexrus purypsl Ha MWIOCKOCTH. [IpU3HAKN MEPIICHAUKYISIPHOCTU MPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE. Teopema 0 Tpex NeprneHINKYIsIpax.

MHuororpannnku. [Tapannenenunen. CBoilcTBa NPSMOYTOJIBHOIO MapalljieenuIe 1a.
Teopema [udaropa B mpoctpanctse. [Ipuzma u nmupamuna. [IpaBunbHas nupamuga u
npaBuiibHas mpusma. lpsimas nupamuaa. I€MEHTHI TPU3MbI U TUPAMHUIBIL.
Brranciienne 31eMeHTOB MPOCTPAHCTBEHHBIX (uryp (pedpa, 1uaroHaiu, yribl).

Tena BpameHusi: UUIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOICTBA MPSMOTO
KpPYTOBOTO IWJIMH/PA, IPSIMOTO KPYroBoro KoHyca. M3o0pakeHne Ten BpalieHus Ha
IJIOCKOCTH. [Ipedcmasnenue 06 yceueHHOM KOHYce, cedetusi KOHYca (napanieibHoe
OCHOBAHUIO U NPOXOOsUee Yepe3 Gepuiuty), ceuerus Yuiunopa (napaiiervHo u
nepneHouKyIapHo ocu), ceyenus wapa. Pazeepmka yununopa u xonyca. Ilpocmeuwiue
KOMOUHAYUU MHO202PAHHUKOS U MeJl 6PAeHUsl MeXHcO) COOO.

IL1omaab MOBEPXHOCTH MPABUIBHOM MUpaMHUAbI U psiMOW nipu3Msbl. [Lnomans
MMOBEPXHOCTH IMPSIMOTO KPYTrOBOI'O LUJIMH/IPA, PSIMOI0 KPYrOBOrO KOHyca U 1mapa.
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Iousitue 00 00bemMe. O0BEM NMUPAMUABI U KOHYCA, IPU3MBI U IHIMHApa. O0BeM 1apa.
Ilo0o6nbie mena 6 npocmparcmee. COOTHOIIECHHSI MEX]Y IUIOIIAISIMH IOBEPXHOCTEN U
o0beMaMH MOAOOHBIX Tell.

BekTopsbl n KoOpAUHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpPA HA
YUCII0, YTOJ MEX 1y BekTopamu. KolmnHeapHbie 1 KOMIUTaHApHBIE BEKTOPBL. CKransiapHoe
npousseoenue gekmopos. Teopema o paznodceHuy 6eKmopa no mpem HeKOMNIAHAPHbIM
sexkmopam. Ckanaproe npousgedeHue 6eKmopos 8 koopournamax. Ilpumenenue
8EKMOPO8 NPU peulenuu 3a0ay Ha HaxoxdcoeHue paccmoanuil, OJIuH, niowaoet u
00vemo8. [leudicenus: 8 npocmpancmee: napaiiesibHblil nepeHoc, YeHmpaibHas
cumMmMempus, CUMMEmMpUs. OMHOCUmenbHo niockocmu, nogopom. Ceoticmea 08UNHCEHULL.
IIpumenenue osudicenuti npu peuwieHuu 3a0a4. Ypaenenue niockocmu ¢ npocmpancmee.
Ypasnenue cgepor 6 npocmpancmee. @opmyna 015 blUUCTIEHUS PACCMOAHUSI MEHCOY
MoYKamu 8 nPpoCMpancmae.

3.3 BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ TaHHBIMHU

IToBTOpeHme. PerieHre 3a1a4 Ha TAOIMYHOE ¥ rpadUIECKOE TPEICTABICHUE TaHHBIX.
Hcnonb30BaHuEe CBOMCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPETHUX,
HaMOOJIBIIIETO U HAMMEHBIIICTO 3HAYCHUS, pa3Maxa, OUCHepCull.

Pewenue 3a0au na onpedenenue uacmomul u 8eposmuocmu coovimuiil. Boiuucienue
8epOSIMHOCIEL 8 ONLIMAX C PABHOBO3MOICHBIMU dJIEMEHMAPHbIMU Ucxooamu. Pewenue
3a0ay4 ¢ npumerHeHuem Komounamopuxu. Pewenue 3a0au na eviuucienue
8ePOSIMHOCIEN He3A8UCUMBIX COOLIMULL, NPUMEHeHUE POPMYTIbL CIOHCEHUS
seposmuocmell. Pewenue 3a0au c npumenenuem ouazpamm Jiiepa, oepesa
seposmuocmett, hopmynvt bBepuynnu.

Yenoenas eeposmuocme. Ipasuno ymuoscenus eeposmuocmeii. opmyna noaHou
8EPOSIMHOCTU.

Jluckpemuvie cayuaiinvle senuuunsl u pacnpedenenus. Hezasucumvle ciyuatinvie
senuyunbvl. Pacnpeoenenue cymmovl u npouseeoenusi He3asUCUMbIX CIYYAUHBIX BETUYUH.
Mamemamuueckoe odicudanue u Oucnepcust CiyyatHou eauyunsl. Mamemamuuecxoe
odICUOAHUE U OUCNEPCUSL CYMMbL CAVHAUHBIX 8euyun. I eomempuueckoe pacnpedenerue.
bunomuanvroe pacnpeodenenue u e2o ceoticmaa.

Henpepuvisnwvie cayuaiinvie senuuunsl. Ilonsamue o niomuocmu 8eposmHoCmu.
Pasnomepnoe pacnpeoenenue.

Tloxazamenvhoe pacnpedenenue, e2o napamempol.

Tlonsamue o nopmanvrom pacnpedeneruu. Ilapamempvt HOPMAILHO20 paAcnpeOeieHUsl.
Ipumepul ciyuatinwix eenudun, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOSPEULHOCHb
usMepeHull, pocm 4eio6eKa,).

Hepasencmeo Yebvruesa. Teopema bBepuynnu. 3axkon 6onvuux uucen. Bvibopounwlil
Memoo uzmeperus eeposmuocmeti. Ponv 3axkona 6onvuux yucen 8 Hayke, npupooe u
obwecmee.

Kosapuayus 0syx cayuaiinwix eenuuun. Ilonsmue o kos@guyuenme xoppeasyuu.
Cosmecmuble HAOIOO0EHUL 08YX CAVYAUHBIX 8elUYUH. Bolbopounsiii kodgguyuernm
KOppensyuu.
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4. TemaTuueckoe INIAHUPOBAHHUE C YKA3aHHEM KOJIMIECTBA 4aCoB,

OTBOJIMMBbIX HA OCBOCHUE Kﬂ)KIlOﬁ TEMbI

Maremaruka: anreﬁpa H HAYaJ1a MaTEMATUYECKOro aHajiu3a, recoMeTpui.

ba3osrblii ypoBenb 10 kinace

Ne TeMbl KoauyecTBo
qacoB
1. | IloBTOopenue maTepuana no aareope 7 — 9 kmaccon 18
2. | MHoroueHsl. Ajredpandyeckue ypaBHeHus (aieebpa) 20
3. | BBenenue. AKCHOMBI CTEPEOMETPUH U UX CIEICTBUS (eeomempusi) 4
4. | [lapamienbHOCTh MPSIMBIX M IJIOCKOCTEH (ceomempust) 15
5. | CreneHsb ¢ IeHCTBUTENBHBIM MTOKa3aTeneM (aneebpa) 14
6. | Creneunas pyukuus (arecebpa) 14
7. | leprieHAMKYIAPHOCTD IPSIMBIX U IUIOCKOCTEH (2eomempus) 22
8. | IokazarenbHas Gpyukuus (arecebpa) 11
9. | Jlorapudmuueckass pyHkuus (areebpa) 17
10. | Muororpanuuku (eeomempust) 20
11. | TpuronomeTpudeckue Gopmyisl (areebpa) 20
12. | TpuroHoMeTpUYECKUE YpaBHCHUS (a1eeOpa) 20
[ToBTOpEHUE Kypca anredpsl U Ha4all MaTEMaTHIECKOTO aHAIH3a,
s reomerpun 3a 10 kiacc o
Bcero yacoB (6 4. B Heenmto u3 pacuéra 34 yueOHBIX HEJIEIb) 204
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Maremaruka: aﬂreﬁpa H HAYaJ1a MaTEMATUYECKOI0o aHaJIu3a, recomeTpus.

ba3osrblii ypoBenb 11 kinace

No TeMbl KoimuecTBo
qacoB
L [loBTOpeHue anreOpel U Hayan aHanu3a 3a Kype 10 kinacca 16
2. Tpuronomerpuueckue GyHKIuu (areedopa) 12
3. BekTopsl B ipocTpaHCTBE (ecomempuist) 6
4. [TpousBojHas u €€ reoMeTpuueckuii cMbici (azeebpa) 16
5. | Merox KOOPJHMHAT B IPOCTPaHCTBE. JBrokeHue (eeomempust) 16
6. [TpuMeHeHnEe POU3BOAHON K UCCiIeI0BaHIIO QYHKIHH (ateebpa) 18
7. | Wununnap, xonyc, wap (ceomempus) 16
8. [TepBooOpa3Has u uHTerpan (areebpa) 14
9. | O6BémBI Ten (ceomempus) 16
10. Kombunaropuka (aeetpa) 10
11. | Bpementsl TCOPHUH BEPOSTHOCTEH (areebpa) 12
12. | IoBTOpEeHue Kypca anredOpbl U Hauaal MaTeMaTHYECKOTO aHaJIN3a, 59
reometpun 3a 10 — 11 xmacchr
Bcero gacoB (6 4. B Hegemto u3 pacuéra 34 ydeOHBIX HE/ICIH) 204
IToypo4Hoe miianHupoBaHue
10 kaace
Ne Tema ypoka KoJa-Bo
ypoOKa 4acoB
1-2 IToropenue. @ynkiuu. CpoiicTBa QYHKIUH. 2
3-4 Haubonbmiee n HaumensbInee 3HadeHus GyHknuud. YéTHpie U1 | 2
Heu€THbIE (QYHKIUU
5-6 Haubonbmiee n HaumensbInee 3HadeHust Gyaknuu. Yétapie m | 2
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HEYETHBIE (DYHKIIMH

7-8 [TocTpoenue rpadukoB GyHKUUN ¢ TOMOIIBIO 2
Tr€OMETPUUECKUX MPe0Opa30BaHUI

9-10 [TocTpoenue rpadukoB GyHKUUN ¢ TOMOIIBIO 2
r€OMETPUYECKUX MPe0Opa30BaHUI

11-12 OO6patHas QyHKIMsS 2

13-14 OO6patHas QyHKIMsS 2

15-17 PaBHOCWIIbHBIE YPABHEHUSI U HEPABEHCTBA 3

18-20 Meron UHTEpBAJIOB 3

21 KonTtponbsnas padora Nel o reme «DyHk1us, ee rpadux. 1
Perenne ypaBHeHU U HEPABEHCTBY

22-23 CreneHHas QyHKIMS C HATYpaJIbHBIM IMOKa3aTEIeM 2

24-26 CreneHHas QYHKIMS C IEJIBIM MTOKa3aTeleM 3

27-29 Onpenenenue KOpHs n-i CTENEHH 3

30-32 CBolicTBa KOpHS N-i CTENEeHH 3

33-35 ToxaecTBeHHbIE MPeoOpa30BaHUs BbIPAKEHUN, CoepK AKX | 3
KOPHU N-i CTEeTICHU

36 KonTtponbsnas pabora Ne3 o teme « CtreneHHast GyHKITUSD) 1

37-39 OrnpeienieHue U CBOWCTBA CTENEHU € PallMOHATIBLHBIM 3
oKa3aTeaeM

40-41 [IpeoGpazoBaHue BEIPAXKEHUI, COJEPIKALIUX CTETIEHHU C 2
paIMOHANILHBIM TTOKa3aTeJIeM

42-43 UpparnmonanbHbie ypaBHEHUS 2

44-45 Mertoj paBHOCHIIBHBIX MPEe0OPa30BaHUI IPU PEIICHUU 2
UpPpalMOHAIBHBIX YPaBHEHUN

46-47 WpparnmonanbHbie HEPAaBEHCTBA 2

48 Kontponbshas pabora Ne3no teme «CBOMCTBa CTENEHU C 1
paIMOHAILHBIM MTOKA3aTeIIeM)

49 IIpeamer crepeomMeTpum. 1

50 OCHOBHBIE TIOHSATHUSA CTEPEOMETPUU. AKCUOMBI 1
crepeoMeTpun. HeKoTOpbIE CIEACTBUS U3 AKCHOM.

ol OCHOBHbBIE MTOHATHS CTEPEOMETPUU. AKCHOMBI 1
crepeoMeTprn. HeKoTOpbIE CIEACTBUS U3 AKCHOM.

52 [IpoctpancTBennbie Gpurypsl. Hauanpubie npeactaBieHus o | 1
MHOTOTpaHHUKAX.

53 [IpocTtpancTBennsie purypsl. Hauanbusie npencrabienus o | 1
MHOTOTPaHHUKAX.

o4 [IpocTtpancTBennsie purypsl. Hauanbusie npencrabienus o | 1
MHOTOTPaHHUKAX.

95 [IpocTtpancTBennsie purypsl. Hauanbusie npencrabienus o | 1
MHOTOTpaHHHKAX.

56 Kontponbhnas padota Ne4 o teme «BBeaeHue B 1
CTEPEOMETPHION.

oS/ B3anmHoOe pacnosioxkeHue JByX MPsSMBIX B POCTPAHCTBE. 1

58 B3anmHOe pacmosiokeHre ABYX NPSMBIX B IPOCTPAHCTBE 1
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59 B3aumHoe pacnosnioxkeHue ABYyX NPsIMbIX B MPOCTPAHCTBE 1

60 [TapanienbHOCTh IPSIMOM U TIIIOCKOCTH. 1

61 [TapamienbHOCTH OPSIMOI M TJIOCKOCTH. 1

62 [TapanienbHOCTH OPSIMOM M TJIOCKOCTH. 1

63 [TapanienbHOCTH NPSIMOI M TJIOCKOCTH. 1

64 [TapamienbHOCTh TIOCKOCTEH. 1

65 [TapamienbHOCTh TIOCKOCTEH. 1

66 [TapamienbHOCTh TIOCKOCTEH. 1

67 [IpeobpazoBanue Guryp B npoctpanctse. [lapannensHoe 1
IPOCKTHPOBAHHUE.

68 [IpeobpazoBanue guryp B npoctpanctse. [lapamnensHoe 1
IPOCKTHPOBAHHUE.

69 [IpeobpazoBanue guryp B npoctpanctse. [lapamnensHoe 1
IPOCKTHPOBAHHUE.

70 [IpeobpazoBanue Guryp B npoctpanctse. [lapamnensHoe 1
IPOCKTHPOBAHHUE.

71 Kontponbsaas pa6ota Ne5 o teme «IlapaninenbHOCTh B 1
IPOCTPAHCTBE.

72-73 Paanannas mepa yria 2

74-75 Tpuronomerpuueckre GyHKIIMH YUCIOBOTO apryMEHTa 2

76-79 3HaKu 3HAYEHUN TPUTOHOMETpHUeCcKUX GyHKIui. YéTHOCTD | 3
Y HEYETHOCTh TPUTOHOMETPUYECKUX () YHKIIUHA

80-82 [Tepuognyeckue GyHKIUH 3

83-85 CgoiicTBa 1 rpaduku GYHKIMH y = Sin X M Yy = COS X 3

86-88 CgoiicTBa 1 rpaduku GYHKIMN y =tg X 1 y = ctg X 3

89 Kontponbshas pabora Ne6 o teme « Tpuronomerpudeckue 1
byHKITIN

90-92 OCHOBHBIE COOTHOIICHUSI MEKTy TPUTOHOMETPHUUICCKIUMHU 3
(GYHKIIMSMH OHOTO U TOTO K€ apTyMEHTa

93-95 DOpMYITBI CIIOKESHHUS 3

96-98 @opMyJibl NPUBEACHUS 3

99-101 | ®opmysbl IBOWHOTO U TIOJIOBUHHOTO yTJIOB 3

102-105 | Cymma u pa3HOCTb CHHYCOB (KOCHHYCOB) 3

106-108 | ®opmyna nmpeodpa3zoBaHUs TPOU3BEACHUS 3
TPUTOHOMETPUUYECKUX (HYHKIIUHA B CYMMY

109 KonTtponwsnas pabora Ne7 mo teme «IIpeobpazoBanue 1
TPUTOHOMETPUICCKUX BBIPAKECHUI)

110 Yron Mmex1y npsIMbIMU B IPOCTPAHCTBE. 1

111 Yron Mmex1y npssMbIMU B IPOCTPAHCTBE. 1

112 [leprieHAUKYIJISIPHOCTD NPSAMOM U INIOCKOCTH. 1

113 [TeprieHAMKYJISIPHOCTH NPSAMOM U TNIOCKOCTH. 1

114 [TeprieHAMKYJISIPHOCTH NPSAMOM U TNIOCKOCTH. 1

115 [leprieHAUKYJISIp 1 HAKJIIOHHAS. 1

116 [TeprieHAMKYJISIp 1 HAKJIIOHHASL. 1

117 [leprieHAMKYJISIp U HAKJIIOHHASL. 1
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118 [lepneHIUKYJIAp ¥ HAKJIOHHAS. 1
119 Teopema o Tpex nepneHIuKyspax. 1
120 Teopema o Tpex nepHeHAUKYISIpax. 1
121 Teopema 0 Tpex NeprneHanuKysIpax. 1
122 Teopema 0 Tpex NeprneHanuKysapax. 1
123 Yron Mexy npsIMOM U TIJIOCKOCTBIO. 1
124 YTroJs1 MKy IPSIMOM M TJIOCKOCTBIO. 1
125 Yron Mexy npsIMOM U TIJIOCKOCTBIO. 1
126 JIByrpaHHbIi yroijl. Yrojl MKy INIOCKOCTSIMH. 1
127 JIByrpaHHbIid yroijl. Yrojl MekJy INIOCKOCTSIMH. 1
128 JIByrpaHHbIi yrojl. Yrojl MexKJy INIOCKOCTSIMH. 1
129 [lepneHIUKYJISIpHBIE IJIOCKOCTH. 1
130 [lepnieHAMKYJISIpHbIE TIOCKOCTH. 1
131 IlepnieHIUKYJISIpHBIE MIJIOCKOCTH. 1
132 [Tnomanb OopTOroHasIbHON MPOESKIIHH. 1
133 [Tnomanb OopTOroHaIbHON MTPOCKIIHH. 1
134 Kontponbshas pabora Ne8 o teme «Ilepnenaukymnspaocts B | 1
IPOCTPAHCTBE.
135-137 | YpaBHeHue cos X =b 3
138-140 | YpaBHeHue sin x =b 3
141-143 | YpaBHeHusi tg x =buctgx=b 3
144-146 | ®ynKkMU y = arccos X, y = arcsin X, y = arctg x u y = arcctg | 3
X
147-149 | TpuroHOMeTpUUYECKHE YPABHEHHUS, CBOISIINECS K 3
anreOpanyecKum
150-152 | PemieHue TpUroHOMETPUYECKUX YPABHEHUN METOIOM 3
Pa3NOKEeHUsI HA MHOKUTENH
153-155 | Pemenune nmpocTeHImmx TPUTOHOMETPHUECKUX HEPABCHCTB 3
156 Kontponbshas padora Ne9 o teme « Tpuronomerpudeckue 1
ypaBHEHHS 1 HEPABEHCTBA
157-159 | IlpencraBnenue o npexaenne GyHKINH B TOYKE U O 3
HENPEPHIBHOCTH (PYHKITUU B TOUKE
160-162 | 3agaun 0 MTHOBEHHOW CKOPOCTHU U KacaTelbHOU K rpaduky | 3
byHKIIU
163-165 | [TonsaTre nmponu3BOHOM 3
166-168 | [IpaBuia BEIYHCIICHUS POU3BOTHOM 3
169-171 | YpaBHeHuUe KacaTeIbHON 3
172 Kontponbnas padota Ne 10no teme «IIponusBognasy» 1
173-175 | IlpusHaku Bo3pacTanus U yObIBaHUS (DYHKITUU 3
176-178 | Touku sxcTpemyma QPyHKITUU 3
179-181 | HauGonbiliee 1 HaMMEHbIIEe 3HAUYCHUS (DYHKIHH 3
182-184 | Tloctpoenue rpadukoB PpyHKIHI 3
185 Kontponbnas padota Nell no teme «IIpumenenue 1
MIPOU3BOTHON
186 Ilonsitue muororpannuka. [lpusma, minomans noepxuoctu | 1
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IIPU3MBIL.

187 [Tonstue muororpannuka. Ilpusma, mnomans nopepxHoctun | 1
MPU3MBIL.
188 [lonstue muororpannuka. Ilpusma, mnomanb nopepxHoctu | 1
MIPU3MBIL.
189 [Tapamnenenunes. 1
190 [Tapannenenunes. 1
191 [Tapannenenunes. 1
192 ITupamuna. [IpaBunbHas nupamuaa. 1
193 ITupamuna. [IpaBunbHas nupamuaa. 1
194 [Tupamupa. [IpaBunbHas nupamuja. 1
195 ITupamuna. [lpaBunbHas nupamMuaa. 1
196 Yceuyennas nupamua. [1nomaas NOBepXHOCTH MUPAMHU/IBI. 1
197 Yceuyennas nupamua. [nomaas NOBepXHOCTH MUPAMHU/IBI. 1
198 Kontponwsuas pa6ota Nel2 o teme « MHOTOTpaHHUKIY. 1
199-201 | TIloBrOpenue kypca MaremMatuku 10 kiacca. 3
202-203 | IlpomexyToyHasi aTTecTalus 2
204 AHanu3 KOHTPOJIbHON pabOTHI. 1
IToypouHoe niiaHMpoBaHue
11 kaace
Ne Tema ypoka Koua-Bo
ypoOKa 4acoB
1 IToBTOpenue creneHHas GyHKIUS 1
2 [loBTOpEHNE TPUTOHOMETPUUYECKHE BHIPAKEHUS 1
3 IToBTOpEHNE MPOM3BOIHAS 1
4-7 CteneHb ¢ MPOU3BOJIBHBIM JICCTBUTEIBLHBIM ITOKA3ATEIIEM. 4
ITokazarenbHast HyHKIHSA
8 Bxomnas koHTpOabHas paboTa 1
9-12 ITokazarenbHBIC YpaBHECHHS 4
13-16 Iloka3arenbHbIE HEPABEHCTBA 4
17 KonTtponshas pabota "CTeneHb ¢ mMpOU3BOIHHBIM 1
JeNCTBUTENBHBIM NTOKa3aTeneM. [lokazatenpHas GyHkims"
18-22 Jlorapudwm u ero cBoiicTBa 3)
23-27 Jlorapudmudeckas QyHKIHS 1 €€ CBOWCTBA 3)
28-31 Jlorapudmudeckne ypaBHEHUS 4
32-35 Jlorapudmudeckne HepaBEeHCTBA 4
36-39 [TpousBoaHBIE TOKA3aTENBHOMN U JIOTapU(PMUIECKOMN 4
byHKIII
40 Kontponshnas padota Ne2 no teme «Jlorapudmuyeckas 1
byHKIMS.
41 JlekapToBbI KOOPJAWHATHI TOYKH B IPOCTPAHCTBE. 1
42 JlexkapToBbI KOOPJAWHATHI TOUYKH B IPOCTPAHCTBE. 1
43 BekTopsl B mpocTpaHCTBE. 1
44 BekTopsl B mpocTpaHCTBE. 1
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45 BekTopsl B IpOCTPaHCTBE. 1
46 CnoxeHHe U BBIYMTAaHHE BEKTOPOB. 1
47 Cl10’)K€HUE 1 BBIYUTAHNUE BEKTOPOB. 1
48 YMHOXKEHHE BEKTOpa Ha yucio.l oMmoTeTusl. 1
49 YMHOXKEHHE BEeKTOpa Ha yucio.l oMmoTeTusl. 1
50 YMHOXKeHHE BEKTOpa Ha yucio.l oMmoTeTusl. 1
51 CkansipHoe IPOU3BEJICHHE BEKTOPOB. 1
52 CxkansipHOoe IPOU3BEJICHHE BEKTOPOB 1
53 CxkansipHOoe IPOU3BEJICHHE BEKTOPOB 1
o4 ['eoMmeTpuueckoe MECTO TOUEK MPOCTPAHCTBA. Y pABHEHUE 1
TUIOCKOCTH.
55 ['eomeTpryeckoe MEeCTO TOUEK MPOCTPAHCTBA. Y paBHEHHE 1
TUIOCKOCT
56 KonTtponbsHas pabora 3 no teme «Koopaunatsl u BeKTopsl B | 1
IPOCTPAHCTBE...
57-59 IlepBooOpa3znas 3
60-63 [TpaBuiia HaxOXKAEHUS TEPBOOOPa3HON 4
64-68 [Tnomane kpuBoaMHEHHON Tpanenuu. OnpeaeIeHHbIN 5
WHTETpa
69-70 Brruncnenue o6eMOB TeI 2
71 Kontponbnas pabotaNed o Teme «MHTETpan u ero 1
IPUMEHEHUE.
72 Hununap. [nomaas NOBEpXHOCTH HIWJIMHIPA. 1
73 Hunuaap. [Mnomaas moBepXHOCTH IMITUHIPA. 1
74 Hunuuap. [nomans NOBEpXHOCTH UIUHJPA. 1
75 KomOuHamy nuiamHapa u TpU3MBbl. 1
76 KomOuHamy nuimHapa u TpU3MBbl. 1
77 Konyc. 1
78 Komnyec. 1
79 Konyc. 1
80 Y ceueHHbIN KOHYC. 1
81 Y ceueHHbIN KOHYC. 1
82 KomMOunHanmm KoHyca v mupaMu/bI. 1
83 KoMOunHanmm KoHyca v mupaMu/bI. 1
84 KontponsHas padota Ne5 o Teme «{umunap. Konycy. 1
85 Cdepa u map. YpaBHenue chepsl. 1
86 Cdepa u map. YpaBHenue chepsl. 1
87 BsaumHoe pacnionoxenue chepsl U MIOCKOCTH. 1
88 MHOTOrpaHHUKH, BOUCAHHBIE B cepy. 1
89 MHOTOrpaHHUKH, BOUCAHHBIE B CEpY. 1
90 MHororpaHHUKH, BIIKCaHHBIE B cepy. 1
91 .MHOrorpaHHlKH, OMUCAHHBIE OKOJIO CHEPHI. 1
92 .MHOrorpaHHlKH, ONUCAHHBIE OKOJIO CHEPHI. 1
93 .MHoOrorpaHHlKH, OMUCAHHbBIE OKOJIO CHEPHI. 1
94 KomOunanuu uunuspa u cepol,konyca u cepsbl. 1
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95 KomMOuHanuu nunnnapa u cepbl,KoHyca U chephl. 1
96 KomMOuHanuu nunnnapa u cepblL,KoHyca U cephl. 1
97 Kontponbnas pabota Ne6 o teme «Tena BparieHus». 1
98-100 | Meron MareMaTH4eCKOM MHAYKIUU 3
101-104 | IlepecTaHOBKH, pa3MeLIEHUs 4
105-108 | Coueranus (koMOUHAIWN) 4
109-112 | bunom HprotoHa 4
113 KontponbHas pabota Ne7 o teme "DneMeHThI 1
komMOuHaTopuku. bunom Hprorona"
114-116 | Onepanuu HajJ COOBITUAMHU 3
117-119 | 3aBucuMBbIC U HE3aBUCUMBIE COOBITHUS 3
120-124 | Cxema bepnynnu 5
125 CityvaiiHble BEIMYMHBI U X XapaKTEPUCTUKU 1
126 Kontponbsuas pa6ota Ne® o teme "DieMeHThI TEOPUU 1
BEpOSITHOCTEN"
127 O6bem Tena. PopMyIIbI 1J1s BHIYUCICHUS 00beMa TPU3MBI. 1
128 O6beM Tena. DopMyJIbl 171 BBIYMCIEHUS 00beMa MPU3MBI. 1
129 O6beM Tena. DopMyJIbl IJIs1 BBIYUCICHUSI 00beMa MPU3MBI. 1
130 DopMyJIBI I BBIYUCIEHUS] 00BEMOB MUPAMUJIBI U 1
YCEYEHHOW UPaMHU/IBI.
131 DopMyJIBI I BBIYUCIIEHUS] 00EMOB IMUPAMUJIBI U 1
YCEUEHHON MUPAMUJIBI.
132 DopMyJIBI I BBIYUCIIEHUS] 00EMOB IMUPAMUJIBI U 1
YCEUEHHON MUPAMUJIBI.
133 OOBeMBI Te BpallleHusI. 1
134 OOBeMBI Te BpallieHUsI. 1
135 OOBeMBI Te BpallleHUsI. 1
136 [Tnomank chepsl. 1
137 [Tnomank chepsl. 1
138 Kontponsaas padota Ne9 o teme «O6wemsl Ten. [lmomans | 1
chepb.
139-201 | [loBTOpEHUE M cucTEeMaTU3aIMs Y4eOHOT0 MaTepurasa 63
202-203 | [IpomesxyTouHas aTTecTalus 2
204 AHanu3 KOHTPOJIbHON PabOTHI 1
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3. Tkauéra M.B., ®énoposa H.E. AnreOpa u Hauana MaTeMaTUYECKOIO aHAJIU3A.
TemaTtuueckue Tectbl. 10 knacc. ba3oBblil U yriyOia€HHBIA YPOBEHb.
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MaTeMaTU4YeCcKoro aHanusa, reomerpus. 'eometpus. 10-11 knaccel. (ba3osiii u
yriayOneHHslit ypoau) /. — M.: IIpocsenienue, 2018.

9. I'mazkoB 10.A., FOnuna N.U. I'eometpus. Pabouas terpanp. 11 kiacc. ba3oBsiii u
poUILHBIN YPOBHH.

10. I'naskxoB FO.A., FOnuna U.H., byryzoB B.®. I'eometpus. Pabouas rerpaas. 10
kiacc. ba3oBbiit U MPOUIBHBIN YPOBHHU.

11. 3uB B.I'. I'eometrpus. Aunakrnueckue marepuansl. 10 kinacc. ba3oBslii u
poUILHBIN YPOBHH.

12. 3uB B.I'. I'eomeTtpus. Jlugaktuueckue Mmatepuaisl. 11 kinacc. ba3oBsliil n
npoQUIBLHBIN YPOBHHU.

13. JlurBunenko B.H., batyruna O.A. I'eometpus. I'oroBumcs xk EI'D. 10 knacc.

14. JlurBunenko B.H., baryruna O.A. I'eomerpus. 'oroBumces k EI'D. 11 knacc.

15. Caakan C.M., byty3oB B.®. NU3yuenue reomerpuu B 10-11 knaccax.

16. bBypmuctposa T.A. Anre6pa u Hayayia MaTeMaTuyeckoro aHaianza. COOpHHUK
IpUMEPHBIX padounx mporpaMm. 10-11 kimaccer: yue6. mocodue st 061eo0pazoBar.
opraHu3aiuii: 6a30BbIi U yriayOJ. ypOBHH.

17. bBypmuctposa T.A. I'eomerpusi. COOpHUK MpUMEPHBIX pabounx mporpamm. 10-11
KJIacChl: y4eb. mocobue /1 o01eo0pa3oBaT. opraHu3aiuii: 0a30BbIA U YITyOI.
YPOBHHU.

18. SAmenko N.B., lllectakoB C.A. A cnam EI'Q! Kypc camonoarotoBku. TexHonorus
penieHus 3aganuii. YaeOHoe mocooue st o01eo0pa3oBaTeIbHBIX OpraHU3aIINN.
[Tpodunbublii ypoBeHb. B Tpéx wacTsax: «Anredpay», «Anredpa u Havana aHAIH3a» U
«I"'eomeTpusi»

19. Mep3msk A.I'. Maremaruka. Anrebpa 1 Havyajia MaTeMaTudeckoro anammsa:10-11
kiacc. ba3zossiii ypoBenb. M.:IIpocsemienue, 2021.
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