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1. ITosicHUTEJIHLHAA 3ANMUCKA

PaGowas mporpamma mpeamera «Martematuka: anrebpa W Hadaja
MaTEeMaTHYeCKOr0  aHajnu3a, reoMeTpusn»  (0a30BbIi  YPOBEHb)  00s13aTENbHOMN
npeaMeTHon oOmactu «Martematuka W HWHPOPMATHKA» IJIi CPEAHETO OOIIEro
oOpa3oBanmsl pa3paboTaHa Ha OCHOBE:

HopMaTHBHBIX JOKYMEHTOB:

«3akoH 00 o6pazoBanuu B POy 273-D3 ot 29.12.2012 r.;

denepanbHbI rOCYIapCTBEHHBIN 00pa30BaTENbHbIM CTAaHIAPT CPEIHErO OOIIEro
obpazoBanus (ITpukaz MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit deneparnuu
or 17.05. 2012 r. Ne 413 «O06 ytBepxkaeHuu QeaepalbHOr0 TrOCyAaPCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAApTa CpeaHero ooIiero ooOpazoBaHus» (3aperucTpUpOBAHO
Muntoctom P® 07.06.2012 1. Ne 24480), B pea. [IpukazoB MunuctepcTBa 00pa3oBaHus
u Hayku P® ot 29.12.2014 1. Ne 1645, ot 31.12.2015 1. Ne 1578, ot 29.06.2017 1. Ne
613);

[TocTtanoBiieHne ['J1aBHOTO rOCYyIapCTBEHHOTO CAHUTApPHOTO Bpada Poccuiickon
Oenepanuu ot 29.12.2010 r. Ne 189 (pen. ot 25.12.2013 1.) «O0 yTBEepKIecHUU
CanlluH 2.4.2.2821-10 «CanutapHO-3MHIEMUOIOTUYECKUE TPEOOBAHUS K YCIOBUSIM H
opranuzaiuu o0ydeHus B 00IIe00pa30BaTENbHBIX YUPESKICHUIX» (3aperucTpupoBaHO
B Muntocte P® 03.03.2011 1. Ne 19993), (8 pen. W3menenumit Ne 1, yTB.
ITocranoBiiennem [ 7aBHOrO roOCyIapCTBEHHOTO CaHUTapHOro Bpada Poccuiickon
®enepanuu ot 29.06.2011 1. Ne 85, M3menenunit Ne 2, yTB. [ToctanoBinenuem ' maBHOTO
rocyapCTBEHHOI0 caHUTapHOro Bpada Poccuiickoit ®@enepamuu ot 25.12.2013 1. Ne
72, U3menenuit Ne 3, y1B. [loctanoBineHuneM ['1aBHOTO rocy4apCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @eneparuu ot 24.11.2015 r. Ne 81);

[Ipukaz MunucTepcTBa 00pa3oBanus W Hayku Poccuiickoit ®denepanuu OT
31.03.2014 r. No 253 «O6 ytBepxkaenun DenepanbHOro TMepedHs YyueOHHKOB,
PEKOMEHYEMBIX K HCHOJb30BAHUIO NPHU peav3allid HUMEIOUUX TOCYAapCTBEHHYIO
aKKpeIUTalHIi0 00pa30BaTENbHBIX MPOrPpaMM HayalbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpennero oOmiero obOpaszoBanms» (B pen. [IpukazoB MunmctepcTBa 00pa3oBaHUS U
Hayku P® ot 08.06.2015 r. Ne 576, ot 28.12.2015 r. Ne 1529, ot 26.01.2016 r. Ne 38,
or 21.04.2016 1. Ne 459, o1 29.12.2016 r. Ne 1677);

OcHoBHasi 0Opa3zoBaTelibHas MporpaMma cpeaHero ooduiero oopazosanuss MbOY
Kpacnoo6ckoit COII Nel.

C yuétoM nHOpPMaAIMOHHO-METOAMYECKIUX MAaTEPUAJIOB:

[IpumepHasi ocHOBHasi oOpa3zoBaTesbHAs MporpaMMa CpeaHero olmiero oOpa3zoBaHUs
(fgosreestr.ru).

B coorBeTrcTBUM ¢ npuHATOH KoHlenuuei pa3BuTus MaTeMaTH4€eCKOro
oOpazoBanus B Poccuiickoii ®egepanun, MmaTeMaTu4eckoe 00pa3oBaHUe pellacT, B
YaCTHOCTH, CIEAYIOLIME KIIFOUEBbIE 3a/1aUHN:

—  IPEAOCTaBIATh KKIOMY OOydYaromeMycsi BO3MOXXHOCTh JOCTHKEHUS YPOBHS
MaTEeMaTHYECKUX 3HAaHUW, HEOOXOAUMOro Majisi JalbHEWIIedl YCIeuIHOW >KU3HU B
o01IeCTBEY;

— «obecrnieunBaTh HEOOXOJMMOE CTpPaHE YHCJIO BBITYCKHUKOB, MaTeMaTHYeCKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA [JIsi TPOAOJDKEHUS OOpa3OBaHUS B Pa3IUIHBIX
HampaBJICHUSIX W IS MPAKTUYECKOW JIeSITENbHOCTH, BKIIOYasi MpenojaBaHHe
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MaTEeMaTHKH, MaTeMaTU4YECKUE HCCIEIOBaHMs, paboTy B cdepe HHEOOPMALUOHHBIX
TEXHOJIOTUHU U JIP.»;

— «B OCHOBHOM O00OmEM U CpeaHeM oO0meM o00pa3oBaHUM HEOOXOJIUMO
MPeTyCMOTPETh MOArOTOBKY O0YUYaIOIUXCsS B COOTBETCTBUH C UX 3aMPOCAMHU K YPOBHIO
MOJITOTOBKU B c(hepe MaTeMaTH4eCcKoro 00pa3oBaHus.

CoOTBETCTBEHHO, BBIACISAIOTCS TPU HAIlpaBJIeHUs TpeOOBaHUM K pe3yibTaTaM
MaTeEMaTHYECKOTro 00pa30BaHMs:

1) mpakTUKO-OPUEHTUPOBAHHOE MaTEMAaTHYECKOEe 00pa3oBaHME (MaTeMaTuKa IS
KW3HU);

2) MaTeMaTHKa JJIs UCTIOJIb30BaHus B Mpodeccui;

3) TBOpueckoe HampaBlieHHE, Ha KOTOPOE HalleJeHbl T€ 00ydJarommuecs, KOTOpbIe
IUTAHUPYIOT 3aHUMAThCsI TBOPUECKON M MCCIIEA0BATEIbCKOM paboTol B 00JacTH
MaTeMaTHKH, PU3UKU, IKOHOMUKHU U APYTUX 00JIACTSX.

JTH HANIPpABJICHUS PeaJIM3yI0TCs B ABYX 0J10kaxX TpeOOBaHUIl K pe3yJbTaTaM
MaTeMaTH4ecKoro oopasopanusi (0a3oBblil ypoBeHb U yIJIy0JIeHHbIH YPOBEHb)

Ha 6a3oBoM ypoBHe:

— Beinycknuk Hayyumcsa B 10—11-M knaccax: J1j1s1 UCIIOJIb30BaHUS B MOBCETHEBHOM
KU3HA M O00ECTIEeUeHHUs] BO3MOXXHOCTH YCHEIIHOTO TMPOAOIKEHUS 00pa3oBaHUS T10
CIEHHUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM UCIIOIb30BaHUEM MATEMATHKH.

— BbIlyCKHUK noayuum 603moxcnocms Hayyumovca B 10-11-m kiaccax: ang
pPa3BUTHS MBINUICHUS, WCIONB30BAHUS B TOBCEIHEBHOW JKU3HU U 0OOecleueHus
BO3MOKHOCTH YCIENTHOTO TPOJOJDKEHUST OOpa3oBaHMsl MO CIENUATBLHOCTSIM, HE
CBSI3aHHBIM C MPUKIAJTHBIM UCIOJIH30BAHUEM MATEMATUKH

[{emn ocBOEHMS MPOTPAMMBI HA30BOT0 YPOBHSA — 00ECTICUCHHE BO3MOKHOCTH
UCIOJIb30BAaHUSI MATEMAaTUYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHON KU3HU U
BO3MOXHOCTH YCIEUTHOTO MPOAOIKEHUS 00pa30BaHUSI 110 CIIEIUATBLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAHBIM UCIIOJb30BaHUEM MaTeMAaTUKU. BHYTpHU 3TOro ypoBHs
BBIJICJISIFOTCS IBE PA3JIMUHBIE IPOTPAMMBL: KOMAREHCUpYIouias 6a30eas 1 OCHOBHAA
oazoeas.

IIporpamma no matemaTnke Ha 6a30BOM yPOBHe IIpeHa3HAYECHA J1JIs1
00yJaronMxcsi CpeaHEHN IIKOJIbI, HE UCTIBITHIBABINX CEPbE3HBIX 3aTPYyTHCHUN Ha
MPEABIAYIIEM YPOBHE 00yUCHUSI.

OO6yuatomuecs, OCYIIECTBISIONIIE 00yueHrne Ha 6a30BOM YPOBHE, TOJKHBI
OCBOWTH OOIIHE MAaTeMAaTHIYECKUE YMEHHS, HEOOXOUMBIE JJISl )KU3HU B COBPEMEHHOM
00IIIECTBE; BMECTE C TEM OHU MOJYYarOT BO3MOKHOCTh U3yUUTh MIPEAMET IITy0XKe, C
TeM, YTOOBI B TATbHEUIIIEM TIPH HEOOXOUMOCTH M3y4aTh MATEMATHKY JIJIS
poQeCCUOHATBHOTO TPUMEHEHUS.

B 3aBUCHMOCTH OT ypOBHS MPOrpaMMbl OOJIBIIE I MEHbIIIE BHUMAaHUS
yAeNAeTCs YMEHHUIO padoTaTh M0 alrOpUTMY, METO/IaM MOMCKA allrOpUTMa U
OTNpEJEICHUIO TPAHULl IPUMEHUMOCTH alNropuTMoB. TpeboBanus, chopMyIupoBaHHBIE
B paznene «I'eomeTpusi», B O0OJIbIIEH CTEIEHH OTHOCSTCS K PA3BUTHIO
POCTPAHCTBEHHBIX MPEACTABICHUHN U rpaduYECKUX METOJIOB, YeM K (hOpMaIbHOMY
OTHUCAaHUIO CTEPEOMETPUUYECKUX (PAKTOB.



Y4eOHbIi IUIAH Ha HM3YYeHHEe MAaTEeMATHKH: aJredppl M HavaJl
MaTeMAaTH4eCKOr0 aHaJIu3a, reoMeTpud Ha yriayogeHHom yposHe B 10 — 11
KJIACCaX OTBOJUT:

10 ximacc — 6 yacoB B Heaemo/ 210 yaca B rox;

11 xiacc — 6 gacoB B Henenro/ 204 yaca B ro.

Ntoro 414 yueOHBIX 4acoB.

Tekymunii KOHTPOJb M MNPOMEKYTOYHAs aTTEeCTalUs OCYIIECTBISAIOTCA B
cooTBeTcTBUH C «llom0keHnemM 00 OCYIIECTBICHUN TEKYILETO KOHTPOJIS YCIIEBAEMOCTH
U IIPOMEXYTOUYHOHM aTTeCcTalliu 00yJaromuxcs, uX Gopmax, NepHUOJUIHOCTH U TOPSAKE
IIPOBEIACHUSD).

TGKYH_II/II\/'I KOHTPOJIb OCYHICCTBJIACTCA C LCJIbIO IMPOBCPKH CTCIICHHM M Ka4YCCTBA
YCBOCHHUA MaTCpualia B XO04€ €ro M3y4CHHUA B CICAYIOIIHX (i)OpM&X: CaMOCTOATCIIBHBIC,
ITPOBCPOUYHBIC 1 KOHTPOJIbHBIC pa6OTI>I, TECThI, 3a4CThI, IIPOCKTEI.

[TpomMexxyTOUHasT aTTECTAlMs OCYIIECTBIISACTCS C IENbI0 MPOBEPKU CTEHCHH M
KayecTBa YCBOCHHUS MaTepuaja IO pe3ysibTaTaM HW3yYeHHUs COJACPKaHHUS YIeOHOTO
MpeaMeTa B Clieyronux Gopmax:

10 xacc — craHaapTU3UPOBaHHAS MUCbMEHHas padoTa;

11 xiacc — KOHTpoJIbHAs padoTa.

['ocynapcTBeHHass UTOroBasl aTTeCTalldsl MPOBOJUTCA B COOTBETCTBUU C
3aKOHO1aTeJILCTBOM PD.



2. Ilnanupyemsle pe3yiabtathl ocBoeHust QOII (1MYHOCTHBIE,
MeTarnpeJAMeTHbIE U NPpeIMEeTHbIE) HA YPOBHE CpeHero o0uero o0pasoBaHus

«MaTemaTuka: aﬂreﬁpa U HAYAJIa MATEMATHYECCKOIro anajiu3a, rcoMeTpus»

2.1. JINYHOCTHBIE Pe3yJIbTAThI:

— opueHTanus OOydYaromMXCs Ha pean3aliio  TMO3WTUBHBIX  JKU3HEHHBIX
MEepPCNEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
JTUYHOCTHOMY CaMOOTIPEEICHHUIO, CIIOCOOHOCTh CTaBUTh LIETU U CTPOUTH JKU3HEHHBIC
TUTaHBI;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYArONINXCSI K CAMOPA3BUTUIO U CAMOBOCITHTAHHIO
B COOTBETCTBHUHM C OOIIEYEIOBEUESCKHUMH IIEHHOCTSAMH W HWJACATaMU TPaXTaHCKOTO
00IIIeCTBA;

— HPaBCTBEHHOE CO3HAHWE U TMOBEJCHHE HA OCHOBE YCBOCHHS OOIIEYETIOBEYCCKHIX
IICHHOCTEH, TOJEPAHTHOTO CO3HAHUS W TIOBENEHUS B IMOJUKYJIBTYPHOM MHpE,
TOTOBHOCTH U CIIOCOOHOCTH BECTH IWAJOT C APYTMMH JIFOJbMHU, JOCTUTAThb B HEM
B3aMMOIIOHMMAaHUs, HAXOAUTH OOIIUE IIENT ¥ COTPYAHUYATH ISl MX JOCTHKCHHUS,

— TMPUHATHE TyYMAaHUCTUYECKUX [IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIHHOE U
I00poXKeNaTeTbHOE OTHOIIICHUE K APYTOMY YEIIOBEKY, €T0 MHEHUIO, MUPOBO33PEHUIO;

— pa3BUTHE KOMIIETEHIIUHA COTPYJAHHYECTBA CO CBEPCTHHKAMH, ACTHMHU MIIAJIIIETO
BO3pacTa, B3POCIABIMH B 00pa3oBaTelbHON, OOIIECTBEHHO IOJIE3HOW, Y4YeOHO-
MCCIIEI0BATELCKOM, TPOCKTHOW U IPYTUX BUAAX JAEATEIHHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BHUTHs HAyKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIIAJICHUC
JOCTOBEPHON HH(pOpPMAIUEH O TMEPeIOBBIX JOCTHKCHHUSIX W OTKPBITHSIX MHPOBOH H
OTEUYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HaYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa
1 o0111ecTBa;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE cCaMO00pa30BaHUIO, Ha
NPOTSHKCHUH BCEH KU3HU; CO3HATEIBHOE OTHOIICHHE K HETPEPHIBHOMY OOpa30BaHHUIO
KaK YCJIOBHIO YCTICITHOW MPodeCcCHOHANIBHON 1 00IEeCTBEHHOM e TEIHHOCTH,

— OCO3HaHHBIA BBIOOp Oynaymied mnpodeccuu Kak NyTh U CHOCOO peann3aluu
COOCTBEHHBIX JKU3HCHHBIX TIAHOB;

— TOTOBHOCTHh OOYYAIONIUXCS K TPYAOBOU MPOohEeCCHOHATHLHON NeATEIHPHOCTH KaK K
BO3MOXXHOCTH Y4YacTUs B PEIICHHH JIMYHBIX, OOINECTBEHHBIX, TIOCYIapCTBEHHBIX,
OOLIeHAIIMOHANBHBIX MTPOOJIEM;

— MOTPEeOHOCTh TPYIUTHCH, YBWKEHUE K TPYLy M JIIOASIM TPyHaa, TPYIAOBBIM
JOCTIKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHUE K Pa3HBIM
BUJIaM TPYJIOBOU JICATEIIBHOCTH;

— TOTOBHOCTh K CaMOOOCITY)XMBaHHIO, BKJIIOYas OOy4YeHHE U BBIIOJHEHUE
JOMaITHUX 00S3aHHOCTEH.

— (umsmueckoe, IMONMOHAIBHO-TICUXOJOTHYECKOE, COIMAIbHOE OJaromnoiydue
oOydJalmuxcsi B KU3HM 00pa3oBaTeNbHOW OpraHW3allid, OIIyIIEHHUEe JIETbMHU
0€30MMacHOCTH 1 TICUXOJIOTHYECKOTO KoMpopTa, HHPOPMAIIMOHHOW 0€301acHOCTH.



2.2. MeranpeaMeTHbIe pe3yJibTaThl
MetanpeameTHble pe3yIbTaThl OCBOSHHUS OCHOBHOW 00pa30BaTEeIbHOM MPOTrpaMMbl
NpeacTaBJIeHbI TPeMs IPYNIIaMU YHHBEPCAJBbHBIX yueOHbIX AeiicTBuil (Y'Y J):

2.2.1 PerynasiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe 1eiCTBUSA
BbinyckHUK HayYyHMTCs:

— CaMOCTOSITENbHO ONPENENATh LENu, 3aJaBaThb NapaMeTpbl W KPUTEPHUH, IIO
KOTOPBIM MOKHO OIPENEIUTh, YTO LEIb JOCTUTHYTA;

— OLICHMBAaTb BO3MOXXHBIE IIOCIEACTBUSA JIOCTH)KEHUS IIOCTaBICHHOM LENd B
JESITEIbBHOCTH, COOCTBEHHON JKM3HMU M YKU3HU OKPY’KAIOLIUX JIFO/IEH, OCHOBBIBASICh Ha
COOOpaXEHUSIX ITUKU U MOPAJIH;

— CcTaBUTh U (QOpMyJIUpOBaTh COOCTBEHHbIE 3aJaud B  00pa30BaTEIbHOMN
JESTENIbHOCTH U )KU3HEHHBIX CUTYyalUsIX;

— OILICHUBAaTh PECYPCHl, B TOM 4YHCIE BpeMs M JApyrue HeMaTepUalbHbBIE PECYPCHI,
HEOOXOIUMBIE I JJOCTUKEHHSI TTOCTABICHHOH 11eJIH;

—  BBIOMpATH MyTh JAOCTHXKEHUS 1I€H, TUIAHUPOBATh PElIEHHE MOCTaBICHHbIX 3a/ad,
ONITUMU3HPYS MaTepHaAJIbHbIE U HEMaTepUaIbHbIE 3aTPaThI;

— OpraHu3oBbIBaTh JI(PQPEKTUBHBII TMOMCK PECypcoOB, HEOOXOAUMBIX  JJIst
JOCTUKEHHSI TIOCTaBICHHOM 11eJIH;

— CONOCTAaBJIATh IOJYYEHHBIH PE3YyJIbTAT ACATEIbHOCTU C IOCTABIECHHOW 3apaHee
LEJIBIO.

2.2.2 Tlo3HaBaTe/IbHBbIE YHMBEPCAJIbHbIE Y4eOHbIe NeiCTBHSA
BbinyCKHMK HAYYHTCH:

— WCKaTh W HAXOAWTh OOOOIIEHHBIC CIOCOOBI pEIICHHs 3a]ad, B TOM YHCIIE,
OCYIIECTBIISITh PA3BEPHYTHIM HHPOPMAIIMOHHBIN TTOWCK U CTABUTh Ha €T0 OCHOBE HOBHIE
(yueOHbBIC ¥ TTO3HABATEIBLHEIE) 3a0a4H;

— KPUTHYECKHU OLICHUBATh U MHTEPIPETUPOBATH MH(POPMAIIMIO C pa3HBIX MO3UIUH,
pacno3HaBaTh U (PUKCUPOBATH NPOTUBOPEUMS B MHPOPMAIIMOHHBIX HCTOYHHUKAX;

— HCHOJB30BaThb  pa3jiUM4Hble  MOJEIbHO-CXEMAaTHYECKUE  CpelcTBa A
NpPEICTaBIICHUS CYUIECTBEHHBIX CBsi3ed W OTHOUIEHUH, a TakXe MPOTUBOPEUHUH,
BBISIBJIEHHBIX B UH(POPMALIMOHHBIX UCTOYHUKAX;

— HaXOAWTh W TPUBOAUTH KPUTUYECKHE APTYMEHTHl B OTHOIIEHUM JCHCTBUU U
CYXJICHUH JIPYyroro; COKOMHO U pa3yMHO OTHOCUTHCA K KPUTHYECKUM 3aMEUaHUSAM B
OTHOIIIEHUU COOCTBEHHOTO CYXXICHHS, pPacCMaTpUBaTh MX KaK PECypc COOCTBEHHOTO
pPa3BUTHS;

— BBIXOAWTH 32 paMKH y4eOHOTO MpeaMeTa M OCYIIECTBISTH IeJICHANPABICHHBIN
MMOMCK BO3MOKHOCTEH U IIMPOKOTO MEePEHOCA CPEJICTB U CIIOCOOOB ACHCTBUS;

— BBICTpaMBaTh WHAWBUAYAIBHYIO O0pPa30BaTEIbHYI) TPACKTOPUIO, YUYUTHIBAS
OTPaHUYECHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

— MEHSTh U YJEePKUBATh pa3HbIe MO3UIIMK B O3HABATEIBLHOM J1€ATETbHOCTH.

2.2.3 KoMMyHUKaTHBHbIE YHUBEpPCAJbHbIC y4eOHbIe 1eiicTBUS
BbinyCKHMK HAYYHTCH:
—  OCYLIECTBJISITh JEJOBYIO KOMMYHHUKAILIMIO, KaK CO CBEPCTHHKAaMH, TaK U CO
B3pOCIBIMH (KaK BHYTpHU OOpa3oBaTeNbHOM OpraHM3alii, Tak M 3a €€ MpeJesiaMu),
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noaOupaTh MAPTHEPOB ISl JIEJIOBOM KOMMYHHUKAIIMM UCXOIS €3 COOOpaKeHUH
PE3YIBTATUBHOCTH B3aWMOJICHCTBUS, & HE JIMYHBIX CUMIIATHA;,

— TpU OCYHICCTBICHHH TPYNNOBOW pabOThl OBITh KaK PYyKOBOAUTENIEM, TaK W
YJICEHOM KOMaHIbl B PAa3HBIX poOJIIX (TeHepaTop WAEH, KPUTUK, HCIIOITHHUTEb,
BBICTYIAIONIUHI, SKCOEPT U T.11.);

—  KOOPIWHUPOBATH M BBIMOJHATH PAaOOTy B YCIOBHUSX PEATbHOTO, BUPTYAJILHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBHS,

—  pa3BepHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C WCIIOJIb30BAaHUEM
aJICKBaTHBIX (YCTHBIX U TMCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacrio3HaBaTh KOH(M)IUKTOICHHBIC CUTYalluH U MPEA0TBpaaTh KOHMIUKTHI 0 X
aKTUBHOM (ha3bl, BRICTPAUBATh JCIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIIHIO, N30eras
JUYHOCTHBIX OICHOYHBIX CYXKICHUH.

2. 3. IlpenmeTrHbIe pe3yJbTaThl. Ba3oBblil ypOBeHb
B cootBetcTBUM ¢ DI'OC COO, npeametHbie pe3ynbTaThl ocBoeHust OOII Ha 6a30BOM
YPOBHE NPECTaBICHbI IByMs IpynnamMu: « BbImyCKHUK HayduTCst — 0a30BbIH YPOBEHDY,
«BBINyCKHUK MOJTyYUT BO3MOXKHOCTh HAYYUThCS — 0a30BbIi ypoBeHb». Kak u B
OCHOBHOM 00111eM 00pa30BaHKH, TPYIIA Pe3yJIbTaTOB « BhIMYyCKHUK HAYYHMTCSD)
HpeACTaBIsieT OO0 Pe3yIbTaThl, JOCTHKEHHE KOTOPBIX 00eCIeunBaeTCs YUUTENIEM B
OTHOILIEHUH BceX 00yUaroIMXCsl, BRIOpaBIIMX JaHHBIN ypoBeHb 00yueHus. [ pynma
pe3ynbTaToB « BBIMYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSH» 00ecreurnBaeTcs
y4uTeNeM B OTHOIIEHUH YacTH Haubosiee MOTUBUPOBAHHBIX U CTIOCOOHBIX
oOyJaronuxcsi, BHIOpaBIINX JaHHBIN YpoBeHb 00ydeHus. [Ipu KoHTpose kauecTBa
oOpa3oBaHUs rpyIna 3aJaHHii, OpUEHTUPOBAHHBIX HAa OLEHKY TOCTHXKEHUS
TUTAHUPYEMBIX PE3YJIbTaTOB U3 0J10Ka « BBIMYCKHHUK MOTYyYUT BO3MOXKHOCTD
HAYYUTHCA», MOXKET BKIIFOUATHCS B MaTepuabl 0J0ka « BeITyCKHUK HAyduTCsS». ITO
MO3BOJIUT MPEIOCTABUTH BOZMOKHOCTH 00YUaIOLIMMCS POIEMOHCTPUPOBATD
OBJIaJICHHE Ka4eCTBEHHO UHBIM YPOBHEM JOCTHUKEHHM U BBISBIISTh JUHAMUKY pPOCTa
YHCIEHHOCTH Hanbosee MOArOTOBICHHBIX 00yYaroIuXCsl.

IIpuHIMNNATBHBIM OTJIMYHEM Pe3yJIbTATOB 0230BOT0 YPOBHS OT
pe3yJIbTATOB YIJIY0JeHHOT0 YPOBHS SIBJISIETCH MX 1eJieBasi HANPABJIEHHOCTb.
Pe3yabTaThl 6230BOr0 YPOBHA OPHEHTHPOBAHBI Ha OOIYI0 (YHKIIMOHATBHYIO
IPaMOTHOCTb, MOTY4YeHHE KOMIIETEHTHOCTEH JIJIsl TOBCETHEBHOM KU3HU U OOILETO
pa3BUTHUS. JTa rpyNina pe3yJbTaToOB NMpPeaAnoJaraer:
— NOHUMAaHUE NPEIMETa, KIIFOUEBBIX BOIPOCOB U OCHOBHBIX COCTABJISIOIINX JIEMEHTOB
M3y4aeMol MpeIMEeTHON 001acTH, 4YTO OOECIIeUnBaETCs HE 3a CUET 3ayUrBaHUs
ONpENEICHUI U MPAaBUJI, @ MOCPEACTBOM MOJEIUPOBAHMS U IIOCTAHOBKH MPOOJIEMHBIX
BOITPOCOB KYJIbTYPbI, XapaKTePHBIX TS TAaHHOW TIPEIMETHON 00J1acTH;
— YMEHHE peliaTh OCHOBHbIE MTPAKTUYECKUE 3a/1a4, XapaKTePHbIE 1JI UCIIOIb30BaHUS
METOJIOB Y MHCTPYMEHTApUs JAaHHOU MpeaMeTHO 001acTy;
— OCO3HAHMUE PaMOK M3y4yaeMOM MpeAMETHON 00J1aCTH, OTPAaHUYEHHOCTH METO/IOB U
MHCTPYMEHTOB, TUITUYHBIX CBA3EH C HEKOTOPHIMH JIPYTUMHU 00JIACTAMU 3HAHUS.

Ilpeomemmnuwie pezyromamal pazoena « Boinycknux noayuum 603moicnocmsp
HAy4umsC) HE BBIHOCATCSA HA UTOTOBYIO aTTECTALIMIO, HO IPH TOM BO3MOKHOCTb UX
TOCTHKEHHSI TOJKHA ObITh MPEAOCTaBICHA KaKIOMY 00y4aromemMycs.



IIpeameTHbIe pe3yabTaThl. MaTeMaTHKa: aJredpa M HAYAJIa MATEMATHYECKOT0 AaHAJIN3A, TeOMeTPHs

Bba3oBblii ypoBenb «IIpod1eMHO-(pYHKIMOHAIBHBIE Pe3yJIbTaThD)

Iesau ocBoeHuUst

I. BoINyCKHUK HAYYUTCH

II1. Boinycknuk nonyuum 603M0MCHOCHb
Hayuumovcs

J111s1 CTIOJIb30BaHUS B ITIOBCEAHEBHOM JKU3HU U
obecriedeHus BO3MOKHOCTH YCIIEITHOTO

ﬂ]lﬂ paseumusl moblulleHUus, UCNOJIb3068AHUA 6
NOBCEOHEBHOU HCU3HU U 0Decnedetusi 603MONCHOCU

npeaMera
IPOIOJIKEHNs 00PAa30BaHuUs 10 CIEUUANBHOCTSAM, HE | YCNneuHo20 npoooJidicens 00pazoeanus no
CBSI3aHHBIM C IIPUKJIAIHBIM MCIIOJIb30BaHUEM CNeyuanbHOCMsM, He CEA3AHHBIM C NPUKIAOHBIM
MaTEeMAaTHKU UCNONb308AHUEM MAMEMAMUKU
TpeGoBanus K pe3yJbTaTamM
Pa3nen 1. Boinycknuk noyuum 603M04#CHOCHIb

I. BbINyCKHMK HAY4YHUTCH

HayuumsbcCa

1. DJ1eMeHTBI
TE€OPUH MHOKECTB
"
MaTeMaTH4YeCKou

JIOTUKH

— OmnepupoBath Ha 6a30BOM YpOBHE' OHATHAMMU:
KOHEYHOE MHOXECTBO, JJIEMEHT MHOXECTBA,
MIOJIMHOKECTBO, NepECeUueHne U 00beTUHEHHNE
MHO>KECTB, YHCIJIOBbIE MHOXECTBA HA
KOOPAWHATHOM MPSMOM, OTPE30K, HHTEPBAJ;

— omnepupoBaTh Ha 0A30BOM YPOBHE TOHSATHIMHU:
yTBEpKJIEHHE, OTPHUIIAHUE YTBEPKACHUS,
UCTUHHBIE U JIOKHBIE YTBEPKICHHUSI, TPUUMHA,
CJIEJICTBUE, YACTHBIN CITydail 00111ero
YTBEpKJIEHHSI, KOHTPIPUMED;

— HaXOJUTh MepeceyeHrne U 00bEeTMHEHUE IBYX

—  Onepuposams’ NOHAMUAMU. KOHEUHOE
MHOJHCECMB0, INEMEHN MHONCECMEA,
HOOMHOMCECm80, nepecedenue u 00veouHeHue
MHOJHCECMS, YUCTI08blEe MHONCECMBA HA
KOOPOUHAMHOU NPAMOLL, OMPE30K, UHMEPB8All,
NOJYUHMEPBAI, NPOMEICYMOK C GbIKOJIOMOU
MOYKOU, epaghuueckoe npedcmasgierue
MHOJICEC8 HA KOOPOUHAMHOU NIOCKOCMU,

— onepuposamv NOHAMUAMU. YMEepIHcOeHue,
ompuyanue ymeepiuHcoeHusl, UCMUHHbLE U JT0HCHbLE
ymeepacoenusl, NpUdUHa, cieocmaue, YacmHbwll
caydai 0owe2o ymeeprcoeHusl, KOHmpnpumep,

! 31eck n manee: pacmo3HaBaTh KOHKPETHBIE IIPUMEPHI OOIIMX MOHATHH [0 XapaKTEPHBIM IIPU3HAKAM, BEITIOJIHATE ICHCTBHS B COOTBETCTBHH C ONPEIEICHUEM M IPOCTENIIAMHE
CBOMCTBAaMH MTOHATUH, KOHKPETU3NPOBATH IIPUMEPAMHU OOIINE TOHATHS.
2 311ech U Jajiee; 3HaTh ONpE/IeIeHNE IIOHATHS, YMETh IIOSCHATh €r0 CMBICI, YMETh MCIIOIb30BaTh IIOHATHE M €r0 CBOMCTBA IIPH IIPOBEACHUN PACCYKICHHUIL, pEelIeHUH 3a1a4.




MHOKECTB, MPEJCTABICHHBIX Ipauuecku Ha
YUCIIOBOM IIPSMON;

— CTPOWTH HAa YUCJIIOBOU NMPSIMOU MOJIMHOKECTBO
YHUCJIOBOIO0 MHOXECTBA, 3aJaHHOE MPOCTEHIIIMMU
YCIOBUSIMY;

— pacro3HaBaTh JIOKHbIE YTBEPKIICHUS, OIIMOKHU B
pacCyKIEHUAX, B TOM YUCJIIE C UCIIOIb30BAHUEM
KOHTPIPHUMEPOB.

B noeceonegnoit scuznu u npu uzyuenuu opyzux

npeomemoas:

— HCIIOJIb30BaTh YHCJIOBBIE MHOKECTBA Ha
KOOPAMHATHOM MPSMOM ISl OUCAHUS PEaJIbHbBIX
IIPOLIECCOB U SABJICHUM;

— MPOBOAMTH JIOTHUECKHUE PACCYKACHUS B
CUTYaIUSX IOBCETHEBHOM KU3HU

nposepsimsb NPUHAONIEIHCHOCb dTIeMEeHmMA
MHOJCECMBY,

Haxooumo nepeceverue u 00veOuHeHue
MHOJCECMS, 8 MOM YUCIe NPeOCMABIeHHbIX
epaghurecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCMU,

npo8ooUmsb 00KA3AMENbHbLE PACCYIHCOEHUSL OJLs
000CHOBAHUS UCIUHHOCTU YMBEPIHCOCHULL.

B noeceonesnoit yscuznu u npu uzyuenuu opyux
npeomemoas:

UCNOIb308AMb YUCTIOBbLE MHOMCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOUL
NJIOCKOCMU OISl ONUCAHUSL PealbHbIX NPOYECCO8 U
ABNIeHUI;

npo8oouUmsb 00KA3AMENbHbLE PACCYIHCOCHUSL 8
CUMYaYUsAX NOBCEOHEBHOU HCUZHU, NPU PeuleHUl
3a0ay U3 Opyaux npeomemos

2. Yncia n

BbIPAXKCHHUA

— OmnepupoBaTh Ha 6a30BOM YPOBHE NOHITUSIMU:
1EJI0€ YUCIIO, ACIMMOCTh YUCel, 0ObIKHOBEHHAS
Ipo0b, AecATUYHAS IpOOb, PallMOHAILHOE YHCIIO,
npUOJIMKEHHOE 3HAYCHUE YHCIIA, YaCTb, JOJIA,
OTHOILIEHUE, MPOLEHT, MOBBIIIEHUE U TTOHUKEHUE
Ha 33JJaHHOE YHCIIO MPOIIEHTOB, MACIITa0;

— OIepupoBaTh Ha 0A30BOM YPOBHE MOHSATUSIMH:
jorapudM 9ucia, TPUTOHOMETPpUUIECKast
OKPY>XHOCTb, TpaJlyCHas Mepa yrjia, BeJIu4ruHa

yriia, 3aIaHHOT'O TOYKOH Ha TpI/IFOHOMeTpI/I‘{CCKOﬁ

OKPY>XHOCTH, CHHYC, KOCHUHYC, TAHI'CHC 1
KOTAaHI'CHC YI'JIOB, UMCIOIIHX ITPOHU3BOJIBHYIO
BCIIMYHNHY,

C60000HO onepuposamv NOHAMUAMU: Yeloe
YUCI0, OeIUMOCMb YUCel, 0ObIKHOBEHHAS OPOOb,
odecsasmuyHas Opoodwb, payuoHAIbHOE YUCIO,
NPUOIUNCEHHOE 3HAYEHUE YUCLA, YaCMb, 00,
OmMHOULeHUe, NPOYEeHM, NOBbIUEHUE U NOHUNICEHUE
HA 3a0aHHOe YUCTIO NPOYEHMO8, Macumao,
npUBOOUMb NPUMeEPbL HUCe]l C 3A0AHHbIMU
ceolicmeamu OeauUMoCmu,

onepupos8amv NOHAMUIAMU. T02APUPM YUCIA,
MPULOHOMEMPUYECKASL OKPYIHCHOCHb, PAOUAHHAS
U epadycHas mepa yena, 8elIuduna yaid,
3A0AHHO20 MOYKOU HA MPULOHOMEMPUUECKOLL
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BBITIOJTHATH apU(PMETHUECKHUE ICUCTBUS C IIEITBIMU
Y paIMOHATHLHBIMU YUCIIAMU;

BBITIOJIHATH HECJIOKHBIE TPE0OpPa30BaAHUS
YHCJIOBBIX BBIPAKEHUH, COJEPIKAIIUX CTEICHH
quce, MO0 KOPHHU U3 YHUCEI, TU00 JIorapru(pMbl
YHCelT;

CpaBHHMBATh pallMOHAJIbHBIC YHCIIA MEXTY COOOMH;
OLICHUBATh U CPABHUBAThH C PALIMOHATBHBIMU
YHCJIaMU 3HAYEHHUS LIETIbIX CTETICHEN YHCeT,
KOpHEHN HaTypaibHOU CTETEHU U3 YHCE,
Jorapu(MOB YUCEN B MPOCTHIX CIIyYasx;
U300pakaTh TOUKAMU HA YUCIOBOM MPSIMOM
1eJble U PallMOHANIbHBIE YHCTIA;

nU300paxkaTh TOUKaMH Ha YUCIOBOU MPSIMOMA
LEJIbIE CTETIEHU YHCeN, KOPHU HATypaJbHOU
CTEMEeHU U3 YUCE, JJOTapu(pMBbI YUCEN B TPOCTHIX
CIIyJasix;

BBITIOJIHATH HECIIOKHbBIE TPeoOpa30BaHus LEIbIX U
JIpOOHO-pallMOHATBHBIX OYKBEHHBIX BBIPAKECHHUI;
BbIpaXXaTh B MPOCTEUIINX CIydasiX U3 paBEHCTBA
OJIHY TIEPEMEHHYIO Yepe3 IPYTHE;

BBIYKCIIATH B MPOCTHIX CIIyYasx 3HAUCHUS
YHCJIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
OCYIIECTBIISIE HEOOXOANUMBIE MTOJACTAHOBKHU U
npeoOpa3oBaHuUs;

n300paxaTh CXeMaTUYECKU yToJl, BEIUYHUHA
KOTOPOTO BBIpa)Ke€Ha B Tpaycax;

OLICHHMBATh 3HAKH CHHYCa, KOCUHYCAa, TAHTEHCa,
KOTaHIreHCa KOHKPETHBIX yTJIOB.

B noeceonesnoit ycu3nu u npu uzyueHuu Opyux

OKDYIHCHOCMU, CUHYC, KOCUHYC, MAH2EeHC U
KOMAH2EHC Y208, UMEIOWUX NPOUZBOTLHYIO
GeNUYUHY, YUCTA € U T,

8LINONIHAMb apupmemuyeckue 0elucmaus,
couemas ycmHvle U NUCbMeHHble NPUEeMbl,
npuMensisa npu HeobX00UMOCHU GLIYUCTUMEIbHBLE
yempoucmaeda,

HAxXo00Uumsv 3HAYEeHUsl KOPHS HAMYPALbHOU
cmeneHu, cmenenu ¢ payuoHaIbHbIM
nokasamejnem, 102apugma, Ucnoib3ys npu
HeobX00UMOCmU GbIYUCTUMETbHBIE YCIMPOUCMEa,
NOJIb308AMbCSL OYEHKOU U NPUKUOKOU NpU
NPAKmMUu4ecKux pacyemax,

NPOBOOUMb NO U3BECMHBIM POopMyIam u
npaguiam npeobpazo8arus OYKEeHHbIX
8BIPADICEHUN, BKTIOUAIOUUX CIENEeHU, KOPHU,
J102apu@mbl U MpUSOHOMempuyecKue QyHKYuu;
HAaxo0umsv 3HaA4eHUsl YUCI08bIX U OYKEEHHbIX
8bIPAIICEHUL, OCYWeCmBss He0OX00UMble
nOOCMAHOBKU U NPeoOpa308aHUs;

u300pasicams cxemamuyeckuy y2ol, 6eIUdUHa
KOMOPO20 8bIpadicena 6 2padycax uiu paouanax,
UCNONIb306aMb NPU peueHuU 3a0ay madIuiHble
3HAYeHUs MPUSOHOMEMPUYECKUX PYHKYULL Y08,
8bINOJIHAMb NEPEBO0 GENUUUNBL Veld U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.
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YUEeOHbIX npeomMemos:

BBITIOJIHSTh BBIYUCIIEHUS IPU PELIEHUH 33/1a4
MIPAKTUYECKOTO XapaAKTEPa;

BBITIOJIHATH MPAKTUYECKUE PACUETHI C
UCITI0JIb30BAHUEM MTPU HEOOXOJIMMOCTHU
CIIPABOYHBIX MaTEPUAJIOB U BBIYMCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHTB PEAJIbHbIC BEIUYNHBI,
XapaKTEPUCTHKN 0OBEKTOB OKPYKAIOIIETO MUPA C
VX KOHKPETHBIMU YHCIIOBBIMU 3HAYEHUSIMU,
MCIIOJIb30BaTh METObI OKPYTJIEHUS,
NPUOJIMKEHUS U IPUKUKU MIPU PEIICHUN
MPAKTUYECKUX 3a/1a4 TIOBCEAHEBHOMN KU3HU

B noeceonesnoii scusnu u npu uzyuenuu opy2ux
YUeOHbIX npeOMemos:

8bINOIHAMb OCUCMBUS C YUCTIO8bIMU OAHHBIMU NPU
peulenuu 3a0a4 npaKmu4ecKko2o xapakmepa u
3a0ay u3 paziudHulX obaacmel 3HAHUL, UCHONb3YS
npu HeobX0OUMOCMU CNPABOYUHblE MAMepPUaIbl U
8bIYUCTUMENbHBLE YCMPOUCMBA,

OYeHU8amb, CPAGHUEAMb U UCNOTIb306AMb NPU
peueHuy npaKkmuyecKux 3a0ad Yuciosvle
3HAYEHUsl PeabHbIX 6EJIUYUH, KOHKDEMmHble
YUCI0BblE XAPAKMEPUCTMUKU 00BEKMO8
OKpYy2Hcaroue2o mupa

3. YpaBHeHus "

HepaBeHCTBa

Pemats nuHeiiHbIe ypaBHEHHUSI U HEPABEHCTBA,
KBaJIpaTHBIC YPaBHEHUS;

pemrath JorapudMuuecKrue ypaBHEHHUS BUIA

log ., (bx + ¢) = d u mpocTeiire HepaBEHCTBA
Buaa log , x <d,

pelarh noKasaresbHbIEe YpaBHEHUs, Buga a ™ * =
d (rme d MOXXHO TIPEICTaBUTh B BUJIE CTETICHU C
OCHOBaHHEM () ¥ POCTEHIITNE HEPABEHCTBA BUA
a*<d (rne d MOXXHO MPECTaBUTh B BUJIC

CTETICHU C OCHOBAHUEM a);.

IPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEM

Pewamys payuonanvuvle, noxazamenvHule u
Jloeapugmuyeckue ypagHeHus U Hepagencmaad,
npocmeuuiue UppayuoHaIbHule U
Mpu2oHOMempuyecKue ypasHenus, HepageHcmada
U ux cucmemvi,

UCNONIL3068AMb MEMOObl PeUeHUsl YPAGHEeHUIL:
npugeoenue K 810y «NPoU3BeOeHUe PaeHO HYI0»
UNU «HACMHOE PABHO HYI0Y, 3AMEHA
nepeMeHHbIX,

UCNONIb3068aMb MEMOO UHMEPBAIO8 O/ PeUeHUs
HepageHcme,

UCNONB308AMb 2pAPUYECKULl MemoO OIS
NPUOTUINCEHHO20 PeLleHUsl YPABHEeHUll U
HepageHcma,

uzobpaxcamov Ha MpUSOHOMEMPU4ECKOU
OKDYHCHOCIU MHONCECMBO0 PeUuleHUti NPOCMetuiux
MPULOHOMEMPUYECKUX YPABHEHUN U HEPABEHCMS,
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MPOCTEUIIETO TPUTOHOMETPUYECKOTO YPABHEHHUS
BUJA: SINX =a, COSX=a, tgx=a, ctgx=a, Tae
a — TabJIMYHOE 3HAYEHNE COOTBETCTBYIOMIEH

TPUTOHOMETPUUECKOU (PYHKITUU.

B noeceonegnoit scuznu u npu uzyuenuu opyux

npeomemoas:

COCTAaBJIATH U pEIIaTh YPABHEHHUS U CUCTEMBI
YPABHEHUN NIPU PELIEHUH HECIIOMKHBIX

IMPAaKTHYCCKUX 3aaa4

—  BbINONIHAMb OMOOP KOPHell YPASHEHUU WU
peulenuti HepaseHcms 8 COOmeemcmeuU ¢
OONONTHUMENbHBIMU YCIOBUAMU U OCPAHUYEHUSMU.

B noeceonesnoit scuznu u npu uzyuenuu opyzux

YUEOHBIX NPpeOMemos:

— COCMAasuAmy U peuams ypaeHeHUsl, CUCIeMbl
VPasHeHUll U HePABeHCMBA NPU peuleHuU 3a0ay
Opyeux yueOHbiX npeomMemos,

—  UCNONIb308AMb YPAGHEHUS U HePABEeHCMBA OISl
HOCMPOEHUsl U UCCAEeO08AHUSL NPOCMEUUUX
Mamemamuyeckux MooeJeli peaibHbIX CUMYayull
UNU NPUKTIAOHBIX 3a0aY;

—  yMemb UHMepNpemuposams NOJyYeHHbIU NPU
peutlenuy ypagHeHus, HepaseHCcmea Uil CUCeMbl
pe3yabmam, oYeHUuB8ams e20 nPagoonooooue 8
KOHmeKcme 3a0aHHOU peanbHOU CUmyayuu uiu
NPUKIAOHOU 3a0a4u

4. DyHKun

OmnepupoBaTh Ha 6a30BOM yPOBHE TIOHSATHUSMHU:
3aBUCHUMOCTD BEJIMYWH, PYHKIIHSI, apTYMEHT U
3HaueHUe (PYHKIHH, 00JacTh ONPEEICHUS U
MHOYKECTBO 3HaUeHUN PyHKIIUH, rpaduK
3aBUCUMOCTH, Tpaduk QyHKIIUU, HYJIU (YHKIUH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, BO3pacTaHUe Ha
YHCIIOBOM MTPOMEXKYTKE, yObIBAHUE HA YHCIOBOM
MIPOMEKYTKE, HAanOOJIbIIIee M HAUMEHBITIEEe
3HaueHne (DYHKIINHM HA YUCITOBOM MPOMEKYTKE,
neproaudeckasi QyHKIUs, IEPHOST;

orepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMHU:
npsiMasi 1 0OpaTHas MPOTOPIIMOHATHFHOCTh
JWHEHHAs, KBaipaTHUHas, JJorapudMudecKas u

—  Onepuposamuv NOHAMUAMU: 3A6UCUMOCTID
BeUYUH, (DYHKYUS, apeyMeHm U 3HAYeHue
@dyuKyuu, obracme onpeodeneHus: U MHONCECHE0
3HaueHull QyHKYUul, epapuK 3a8UCUMOCIU,
epaghux pyHxyuu, Hyau QyHKYuU, npomMencymKu
3HAKONOCMOAHCMEBA, B03PACHAHUE HA YUCTIO80M
npomedicymke, yovleanue Ha YUCI080M
npomedcymke, HauboIvbuiee U HauMeHbulee
3HaueHue QYHKYUU Ha YUCTIOB0M NPOMENCYMKE,
nepuoouyeckas yHKyus, nepuoo, 4emHuas u
HeuemHas QYHKYuu;

— onepuposamv NOHAMUAMU. NPAMAsL U 0OpAMHAA
NPONOPYUOHATLHOCb, IUHEUHAS, K8AOPAMUYHAS,
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nokazaTesbHast (PyHKLINU, TPUTOHOMETPUUECKHE
byHKINY;

— pacrno3HaBaTh rpaduKy JI€MEHTAPHBIX QYHKIIHN:

IpsIMOM ¥ 0OPATHOM MPONOPLIMOHAIBHOCTH,
JUHEWHOU, KBaJIpaTUIHOM, JIorapuMHUIECKON 1
NOKa3aTeNbHON (PYHKIMI, TPUTOHOMETPUUECKUX
byHKIM;

— COOTHOCHTD IpapMKu dEMEHTAPHBIX QYHKIUI:
IpsIMON ¥ 0OPaTHOM MPOMOPIIMOHATBHOCTH,
JUHEHHOM, KBaJPaTUYHOH, IOTApU(PMUIECKON U
MOKa3aTeIbHON (PYHKIINI, TPUTOHOMETPHUECKUX
byHkmii ¢ popmynaamu, KOTOPHIMA OHH 33aHBbI;

— HaxoJuTh MO rpaduKy NpUOIHKEHHO 3HAUEHUS
(YHKIMM B 33JaHHBIX TOYKAX;

— ONPENENATh MO rpapuKy CBOWCTBA QYyHKIIUU
(HyH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXYTKH MOHOTOHHOCTH, HAUOOJIbIINE U
HauMEHbBIINE 3HAYEHUS U T.11.);

— CTPOUTH ICKU3 Tpaduka QyHKINH,
YZIOBJIETBOPSIOLIEN IPUBEAEHHOMY Ha0Opy
yca0BuM (TPOMEXKYTKH BO3pacTaHus / yObIBaHUS,
3HayeHUe (PYHKIUH B 3a/laHHOM TOUKE, TOUKH
HKCTPEMYMOB H T.1.).

B noeceonesnoii scusnu u npu uzyuenuu opyux

npeomemoas:

— ONpEAeNATh 1Mo TpaduKaM CBONCTBA PEATTBHBIX
MIPOIIECCOB U 3aBUCUMOCTEN (HanOOIbINe U
HAaUMEHBIIUE 3HAUEHUS, TPOMEKYTKU
BO3pACTaHUS U yOBIBaHUS, IPOMEKYTKH

Jloeapughmuyeckas u nokazamenvHas QyHKyuu,
mpu2oHoMempuiecKue QyHKyuu;

— onpeodenamov 3HAYeHUue QYHKYUU No 3HAUEHUIO
apeymenma npu pa3iuyHuvlx cnocooax 3a0anus
dyuKyuu,;

— cmpoums epaghuKu u3y4eHHbIX QYHKYULL,

— OnuUcwHIBams NO SpAPUKY U 8 NPOCMEUWUX CLYYASX
no ¢opmyne nogedenue u ceoUCmM8a GyHKyuil,
Haxoo0ums no epaguxy ynkyuu Hauboavuiue u
HaumMeHbuUue 3HAYeHUs1,

— cmpoumsv 3cKU3 epaguxa yukyuu,
y0081emeopsoweli NPUBeOeHHOMY HAOOpPY
VCI08ULL (NPOMENCYMKU 803DACMAHUS/YObIBAHUA,
3HaueHue QYHKYUU 8 3a0aHHOU MouKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U
m.o.);

— pewams ypasHeHus, npocmeriuiue cucmembl
VPasHeHUl, UCNOIb3YsL COUCNEA PYHKYUL U UX
epaghuxos.

B noeceonesnoit scuznu u npu uzyuenuu opyzux

YUEOHBIX NPeOMemos:

— onpeodensims no 2paguKram u UCnoab308ams Os
peutenus NPUKIAOHbIX 3a0a4 CBOUCMBA PealbHbIX
npoyeccos u 3agucumocmell (Hauboavuiue u
HaumMeHbuUue 3HAUeHUs], NPOMENCYMKU
8o3pacmanus u yovleaHus QyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMBA, ACUMNINOMUL,
nepuoo u m.n.);

—  UHMEPNPemupoB8ams C8OUCMEA 8 KOHMeKCme
KOHKPEMHOU NPAKmMu4eckou Cumyayuu,




3HAKOMOCTOSHCTBA U T.II.);
WHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM NIPAKTUYECKON CUTyallun

— onpedenamv no spagukam npocmeriviue
Xapaxkmepucmuky nepuooutdeckux npoyeccos 8
ouono2uU, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op.
(amnaumyoa, nepuoo u m.n.)

5. DaeMeHTHBI
MATEMATHYeCKOI0

aHaJIn3a

OnepupoBaTh Ha 6a30BOM YPOBHE MOHSATUSMU:
IpOU3BOAHAs PYHKIMH B TOUKE, KacaTeabHAsI K
rpaduky GyHKUIMH, TPOU3BOAHAA (DYHKIINU;
OTIpEeeIISATh 3HaYCHHE MPOU3BOIHON (PyHKIINU B
TOUKE M0 U300paKeHUIO KacaTeIbHOU K rpaduky,
IIPOBEJICHHOM B OTOM TOYKE;

penaTh HECJIIOXKHBIE 33141 HAa IPUMEHEHUE CBA3U
MEXAy MPOMEKYTKAMU MOHOTOHHOCTH U TOUYKaMH
KCTpeMyMa (YHKIIMH, C OJTHON CTOPOHBI, U
IIPOMEKYTKaMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
POU3BOIHON ATON QYHKIIUH — C IPYTOM.

—  Onepuposamv NOHAMUAMU. NPOU3BOOHASL
@yHKYyuU 8 mouke, KacamenbHas K 2paguxy
@dyHKYUU, NPOU3BOOHAST (DYHKYUU,

—  BBIYUCTAMb NPOU3BOOHYIO OOHOUNEHA,
MHO204NeHa, K8AOPAMHO20 KOPHSL, NPOU3BOOHYIO
CyMmbl PYHKYULL,

—  BBIYUCTAMNb NPOU3BOOHBLE INEMEHMAPHBIX
DYHKYUU U UX KOMOUHAYUL, UCNONL3Y5

CnpaesouyHble manepuaisl,

B noeceonegnoit scuznu u npu uzyuenuu opyzux
npeomemoas:
— MOJB3YACH rpauKaMu, CPaBHUBATH CKOPOCTHU

— uccnedo8ams 8 NPOCMeEUUX CIyuasx QyHKyuu Ha

MOHOMOHHOCMb, HAXOOUMb HAUOOILUIUE U
HaumMeHbuiue 3HaYeHUus QYHKYUll, cmpoums

BO3pacTanus (POcTa, MOBBIICHUS, YBEITUUCHUS U
T.I1.) WJIM CKOPOCTH YObIBaHMS (TIaJCHUS,
CHW)KCHHUS, YMECHBIIICHUS U T.I1.) BEJIMYHH B
pEaNbHBIX Mpoleccax;

COOTHOCHUTH Tpa(hMKu peaTbHBIX MPOIIECCOB H
3aBUCUMOCTEH C UX ONMHUCAHHUSIMU, BKIFOUAIOIAMH
XapaKTEPUCTUKN CKOPOCTH U3MEHEHUS (OBICTPBIN
pOCT, TIJIaBHOE TIOHKEHUE U T.11.);

UCTIONIb30BaTh TpadMKH peasIbHBIX TIPOIECCOB IS
PEIICHUS HECIOXKHBIX MPUKIIAAHBIX 32/1a4, B TOM
qHCIIe ONpenensis Mo rpaduKy CKOpOCTh X0/1a
nporiecca

epaguru MHO20UIEHO8 U NPOCTNEUULIUX
PAYUOHATBHBIX (DYHKYULL C UCNOTB308AHUEM
annapama Mamemamuyecko20 aHauu3a.

B noeceonesnoit scuznu u npu uzyuenuu opyzux

YUeOHbIX npeoMemos:

—  pewamov npuKiaoHsvle 3a0ayu u3 OuoI02ul,
Qu3uKu, Xumuu, IKOHOMUKU U OPYeUX NPeOMemos,
CBA3AHHbIE C UCCTe008AHUEM XAPAKMEPUCTUK
PEAbHBIX NPOYECCO8, HAXOIHCOEHUEM HAUDOILULUX
U HAUMEHbUUX 3HAYEHUU, CKOPOCMU U YCKOPEHUS.
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um.n.,

UHmepnpemupoeanib NOJIYy4YeHHble pe3)lbmamabsl

6. CtaTucTuka n
Teopusi
BEPOSATHOCTEI,
JIOTMKA U

KOMOMHATOPHUKA

— OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMU
ONKCATENbHBIMUA XapAKTEPUCTUKAMU YUCIOBOIO
Habopa: cpeHee apudMeTHIecKoe, MeuaHa,
HauOoIbIIee U HAMMEHbIIEE 3HAUCHNUS;

— OIepupoBaTh HA 0A30BOM YPOBHE MOHSATUSMU:
4acTOTa U BEPOSITHOCTb COOBITUS, CITy4alHbIN
BEIOOP, OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU;

— BBIYHCIATH BEPOATHOCTU COOBITHIA HA OCHOBE
MOJICYETA YHCJIa UCXOJIOB.

B noeceonegnoit scuznu u npu uzyuenuu opyzux

npeomemoas:

— OILICHUBATh U CPABHUBATh B MPOCTHIX CIIydasx
BEPOATHOCTH COOBITHI B peaibHOM KU3HHU;

— YWTaTh, CONOCTABIIATh, CPABHUBATb,
UHTEPIIPETUPOBATH B IPOCTHIX CIy4YasX peaabHbIE
JaHHbIE, PEACTABICHHBIE B BUJE TAOJHII,

TUarpamMm, rpaguKkoB

Hmems npedcmasnenue o OUCKpemmvix u
HENpepvl8HbIX CAVUAUHBIX GETUYUHAX U
pacnpeoeieHusx, 0 He3a8UCUMOCIU CIYYAUHbIX
BENUYUH,

umMems npeodCcmasiieHue 0 MamemamuiecKkom
02HCUOAHUU U OUCNEPCUU CTYUAUHBIX GEIUYUH,
umMems npeodCcmasieHue 0 HOpMaibHOM
pacnpeoenenuu u npumepax HopMaibHO
PpacnpeoeieHHbIX CYUAUHBIX 8eNUYUH,
HOHUMAMb CYMb 3aKOHA OONbUIUX YUCeTl U
8b100POUHO20 MEMOOA UMePEeHUs
8eposimHocmel;

umemsv npedcmasierue 06 ycio6HOU
8epOAMHOCMU U O NOJIHOU 8EPOSIMHOCIU,
NPUMEHSAMb UX 8 peuleHUuU 3a0ad;

umMems NpeoCmasleHUe 0 BANCHBIX YACTHBIX
8UOAX pacnpedenenull U NPUMEHIMb UX 8 peuleHUU
3a0ay;

umMemsv npedcmasienue 0 KOppeuiayuy Cy4atiHblx
8eUYUH, O TUHEUHOU pecpecCcull.

B noeceonesnoii scuznu u npu uzyuenuu opyux
npeomemoas:

6bIYUCTIAIMb UIU OYeHUeaAmbs 6€pPOAmMHOCMu
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CcOObLIMULL 8 PEANbHOU HCUZHU,

8bLOUPAMb NOOX00sUUE MEMOObL NPeOCMAasieHUs.
u 00pabomxu OAHHBIX,

YMemb peuams HeCl0HCHble 3a0ayu Ha
npumMeHenue 3aKOHA OONLUUX YUcel 8
COYUONO2UU, CIMPAXOBAHUU, 30PABOOXPAHEHU,
obecneuenuu 6e30nNAcCHOCMU HACEeleHUs 8

qp636wqaﬁwa<nunyauuﬂx

7. TekcTOBBIE

3aJavdu

PemaTh HecOKHBIE TEKCTOBBIC 3a/1a4H Pa3HBIX
THUTIOB;

aHAM3UPOBATh YCIOBHUE 3a7]a4H, TIPU
HEOOXOMMOCTH CTPOUTH JIJISl €€ PeIICHUS
MaTEMaTUYECKYI0 MOJICIb;

MOHMMATh W UCTIOIB30BATh JIJIsl PEIICHMS 3aa91
uHPOpPMAITHIO, TIPEJCTABICHHYIO B BUIC
TEKCTOBOW M CUMBOJIBHOM 3aITUCH, CXEM, TaOJIHII,
auarpamm, rpauKoB, pUCYHKOB;

JIEHCTBOBATH T10 AJITOPUTMY, COJIEPIKAIIEMYCS B
YCJIOBHUH 33/1a4H;

WCITOJIB30BATh JIOTUIECKUE PACCYKIACHUS TIPH
peIIeHNH 334K,

paboTaTh ¢ U30BITOYHBIMU YCJIOBHUSIMU, BHIOHpAs
U3 Bcell mHGOpMaIly, TaHHbIe, HE00OXOIUMbIC
JUTS PEIICHUS 3aa9H;

OCYIIECTBIISITh HECTIOKHBIN TIepe0op BO3MOKHBIX
peIIeHwi, BRIOUpas N3 HUX ONTUMAIILHOE TI0
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM B yCIIOBHH;
aHAJIM3UPOBATh U HHTEPIPETUPOBATH

Pewamyv 3a0auu paznvix munos, 6 mom uuciue
3a0ayu NOBbIULEHHOU MPYOHOCU,

8bI0UPAMb ONMUMATILHBIU MEMOO peLeHUs
3a0ayu, paccmampugas pa3iuiHvlie Memoobl,
CMpoUms MOOeb peuletus 3a0aiu, nPosooUmbs
00KaA3amebHble PACCYHCOCHUS,

peuiams 3a0a4u, mpeodyioujue nepedopa
8APUAHMO8, NPOBEPKU YCA08UL, 8b100PA
ONMUMANLHO20 pe3ybmama,
AHAUZUPOBAMb U UHMEPNPEMUPOBANY
Pe3yIbmamvl 8 KOHMeKcme yCl08Us 3a0adu,
8bI0UPaAMb peulenus, He npomuopeyauyue
KOHMeKCcmy,

nepesooumsv npu peueruu 3a0a4u uHpopmayuo

17




MOJTyYEHHBIE PEIICHUSI B KOHTEKCTE YCIOBHS
3aJ1a41, BEIOUpaTh PEIICHUs, HE MPOTUBOPEYaIIIe
KOHTEKCTY;

pelaTh 3aja4l Ha pacyeT CTOUMOCTHU MOKYTIOK,
yCIIyT, IO€3/10K U T.I1.;

pelIaTh HECIOXKHBIE 3a]a4l, CBSI3aHHBIE C
JI0JIEBBIM YYaCTHEM BO BJIaJICHUU (PUPMOIA,
OpeanpUsITHEM, HEABHKUMOCTBIO;

peliaTh 3a7ja41 Ha MPOCThIE MPOIEHTHI (CUCTEMBI
CKHJIOK, KOMHCCHH) U Ha BBIYUCIICHUE CIIOKHBIX
MPOLIEHTOB B PA3JIMYHBIX CXeMaxX BKJIAOB,
KpPEAUTOB U UIOTEK;

pelaTh NpakTUUECKHe 3a/1a4u, TpeOyromme
UCIIOJIb30BaHUs OTPULIATEIBHBIX YACEN: HA
OIpe/ieNIEHUE TEMIIEpaTyphbl, Ha OIPEIEICHNE
MOJIOKEHHSI HA BPEMEHHOM ocH (10 HaIIeH 3pbl U
1ocJie), Ha ABMXKEHUE JICHEKHBIX CPEJICTB
(mpuxon/pacxof), Ha OTpeaeTCHUE
[JTyOUHBI/BBICOTHI U T.IL.;

UCIIOJIb30BaTh NOHATHE MacIITada s
HaXO0XJIEHUS PACCTOSTHUI U JUIMH Ha KapTax,
IUTAHaX MECTHOCTH, IUIAHAX TTOMELICHUH,
BBIKPOMKAX, IPU paboTe HAa KOMIBIOTEPE U T.II.

B noeceonesnoii scusnu u npu uzyuenuu opyux

npeomemoas:
pelaTh HECIOKHBIE MPAKTUYECKUE 3a/1a4H,
BO3HUKAIOIIME B CUTYAIUSIX MOBCEIHEBHOM KU3HU

U3 0OHOU (hopMbl 8 OpY2Yio, UCNONb3YSL NPU
HeoOXo0uMocmu cxemvl, maoauysvl, cpaguxi,
ouazpammol;

B noeceonesnoii yscuznu u npu uzyuenuu opy2ux

npeomemoas:

—  pewams npaKkmudeckue 3a0ayu u 3a0a4u u3

opyaux npeomemos

8. 'eomeTpust

OnepupoBath Ha 6a30BOM YPOBHE MOHSATUSMHU:
TOYKa, MpAMasi, INOCKOCTh B TPOCTPAHCTBE,
napayieIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX

— Onepuposamv NOHAMUAMU: MOYKA, NPAMAZ,
NJAOCKOCMb 8 NPOCMPAHCMee, napaileibHOCMb U
nepneHOUKYIAPHOCIb NPAMBIX U NIOCKOCMEl,
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U TIJIOCKOCTEM;

— pacro3HaBaThb OCHOBHbIE BUAbl MHOTOTPAHHUKOB
(mpu3ma, mupaMua, TPSIMOYTOJTbHBIN
napasuiesienunes, Kyo);

— u300paxaTh u3ydaembie PUIypbl OT PyKHU U C
MPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

— JienaTh (BBIHOCHBIE) INTIOCKHUE YEPTEKHU U3
PUCYHKOB IIPOCTBIX OOBEMHBIX (PUTYP: BUJT
CBepXYy, COOKY, CHUZY,

— W3BJEKAaTh UHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTpuYeCcKux Gurypax, npeJcTaBiIeHHYIO Ha
yepTexax U pucyHKax;

— TmpuUMeHsTh Teopemy [ludaropa mpu BeIYUCICHUU
3JIEMEHTOB CTEPEOMETPUUECKHUX UTyD;

— HaxoJUTh 0ObEMBI U IJIOLIAAN MOBEPXHOCTEN
IPOCTEHIINX MHOTOTPAaHHUKOB C IPUMEHEHUEM
hopmyu;

— pacro3HaBaTh OCHOBHBIE BUJIbI TEJ BPAILICHUS
(konyc, muIuHAp, cepa u map);

— HaxoJUTh 0OBbEMBI U IJIOLIAAH TOBEPXHOCTEN
IPOCTEHIINX MHOTOTPAHHUKOB U TEJ BPAILIEHUs C
npuMeHeHueM Gopmyi.

B noeceonegnoit scuznu u npu uzyuenuu opyux

npeomemoas:

— COOTHOCHUTH a0CTPaKTHbBIE T€OMETPUUECKUE
NOHATHUS U (GAKTHI C peabHBIMU )KM3HEHHBIMU
00BbEKTaMU U CUTYaLUIMU;

— HCIIOJIb30BaTh CBOICTBA MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (GUTYD JUIsl pEIICHHUS TUTIOBBIX

NpUMEHAMb OISl peuleHUsl 3a0ay 2eoMempuyecKue
Gaxmul, ecu yciosus npumMeHeHUst 3a0ansl 8
A6HOU popme;

pewams 3a0a4u Ha HAX0JHCOeHUe
2eoMempuiecKux 6eIUdUH no 00pasyam uiu
aneopummant;

oenams (8bIHOCHBIE) NIOCKUE YEPMENCU U3
PUCYHKOB 00BEeMHBIX (DUSYD, 8 MOM YUCle
pucosamu U0 c8epxy, COOKy, Cmpoums ceueHus
MHO202PAHHUKO8,

U361eKamo, UHMEPNPEMUPO8amy u
npeobpazosvleamv UHGopMayuro o
2eoMempuiecKux ueypax, npeocmasieHHyro Ha
yepmedsncax,

NPUMEHAMb 2eoMempuieckue Gaxkmol 0Jis
peutenus 3a0ay, 8 Mmom Yucie npeononasarouux
HeCKOJIbKO WA208 peleHUs.,

ONUCHIBANb 83AUMHOE PACNONIOHCEHUE NPAMBIX U
nJI0CKOCMel 8 NPOCMPAaHCmee,

Gopmyruposams ceolicmea u NpU3HaKu gueyp;
00KA3b18AMb 2€0MEMPUYECKUE YINBEPIHCOCHUSL,
61a0emsb CIMaHOapmHuoul Kiaccugpuxayueu
NPOCMPAHCMBEHHBIX ucyp (Nupamuobvl, npu3Mbl,
napannenenuneowvl);

HAxXo0umov 06veMbl U NIOWAOU NOBEPXHOCMEl
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3aJ1a4 MPAKTUYCCKOI0 COACPKAHNUA,

— COOTHOCHUTS ILIOIIaau HOBCpXHOCTeﬁ TCI

OJIMHAKOBOM (POPMBI Pa3IMUHOTO pa3Mepa;

— COOTHOCHUTH 00BEMBI COCyaoB OI[I/IHaKOBOI\/'I

(bopMBI Pa3IMYHOTO pa3Mepa;

— OIleHHBaTh (POPMY MPABHIBHOTO MHOTOTPAHHUKA

IIOCJIE CITUJIOB, CPE30B U T.II. (ONPEAEIIATh
KOJIMYECTBO BEPIIMH, pedep U rpaHei
NOJIyYEHHBIX MHOTOI'PAHHUKOB)

2eoMempuiecKux mej ¢ npumeHenuem opmyn;

GbIYUCTIAIMb PACCMOAHUA U Yellbl 6 NPOCMPAHCNBE.

B noeceonesnoit ycuznu u npu uzyuenuu opyux
npeomemoas:

— UCNONIb308AMb CBOUCMBA 2€0MEMPUUECKUX Puzyp

0/1 peulerus 3a0ay npaKmu4ecko2o xapakmepa u
3a0ay u3 opyeux obracmeri 3HAHUU

9. BekTopsl 1
KOOPIAMHATHI B

MPOCTPAHCTBE

— OmnepupoBath Ha 6a30BOM YPOBHE MOHITHEM
JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE;
— HaxOJUTh KOOPJMHATHI BEPIIMH KyOa U

IpAMOYTOJIBHOI'O IapaJlICIICIIUIICa

Onepuposamsv HOHAMUAMU OeKAPMOBbL KOOPOUHAMbL
8 NpOCMpancmee, 8eKmop, MoOyib 6eKmopad,
PAaBeHCmB0 6eKMOpO8, KOOPOUHAMbL BEKMOPA, Y20
MedHCOY BeKMOPaAMU, CKATSIPHOE NPOU3BedeHue
BEKMOPO8, KONIUHEAPHblEe 8EKMOPbL,

Haxoo0ums paccmosiHue medxicoy 08yMs mouKamu,
CYMMY 6eKMOPO8 U NPouU3seoeHue 8eKmopa Ha Yucio,
V2ol MedHcOy 8eKmMopami, CKAISPHOe NPoussedenue,
PACKIA0bI8AMb 8eKMOP NO 08YM HEKOIIUHEAPHBIM
geKxmopam;

3a0asamv NJIOCKOCMb YPABHEHUEM 8 0eKAPMOBOll
cucmeme KOOpOUHAM,

pewams npocmeiiuiue 3a0ayu 86e0eHUeM 6eKmMOPHO2O
bazuca

10. UcTopus

MaAaTEMATUKH

— OnuceIBaTh OTAENBHBIC BBIIAIOIIUECS
pe3yJbTaThl, OJIyYCHHBIE B X0/1€ Pa3BUTHSI
MaTEMaTHUKHU KaK HAyKH;

— 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX
aBTOPOB B CBSI3U C OTEYECTBEHHOW U BCEMUPHOMN
UCTOPHUEN;

— TIOHMMATh POJIb MAaTEMATUKHU B pazButuu Poccun

lIpeocmasnsimo 8xk1a0 8b10AIOWUXCS
Mamemamuro8 8 pazeumue MamemMamurky U UHbIX
HayuyHvlx ooracmetl;

NOHUMAMb POJIb MAMEMAMUKU 8 PA36UMUL
Poccuu
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11. MeToanbl

MaTEMATHUKH

— IIpuMeHTh U3BECTHBIE METOABI IIPU PELICHUN
CTaHJAPTHBIX MAaTEMaTUYECKUX 3a1a4;

— 3aMeydaTh U XapaKTEepU30BaTh MATEMATUUECKHE
3aKOHOMEPHOCTH B OKPY KarOIIEH
JICHCTBUTEILHOCTH;

— IPUBOJUTH IPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEN B IPUPOAE, B TOM YHUCIIE
XapaKTEPU3YIOLMUX KPACOTY U COBEPLIEHCTBO
OKpY>KaloIEero Myupa U NPOU3BEIECHUN UCKYCCTBA

HUcnonvzosams ocHosHble Memoobl
00Ka3amenbcmea, nposooUms 00KA3amenbCmeo u
8bINONHAMb ONPOGEPIHCEHUE,

NPUMEHSMb OCHOBHbIE MeMOoObl PeUleHUs]
mamemamuyeckux 3a0au,

HA OCHOBE MaAMeMamu4ecKux 3aKOHOMepHOCcmel 8
npupooe XxapaKxmepuzo8amsv Kpacomy u
COBEPULEHCBO OKPYIHCAIOWe20 Mupa u
npouseedeHuti UCKYCCmea;

NPUMEHAMb NpoCcmeuue NpoZpammHsle
cpeocmea u I1eKmpOHHO-KOMMYHUKAYUOHHbLE
cucmembl NpU peuleHuu Mamemamuieckux 3a0ay
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3. Conepxxkanue TeM yueOHoOro npeamera «Maremaruka: ajareopa u

HAYyaJIa MaTeMaTHYeCKOI0 aHaJIu3a, reomeTpus» ba3oBblii ypoBeHb

3.1 Auredpa 1 Ha4YaJIa MATEMATHYECKOI0 aHAJIN3a

IHoBTOpenue. Pemenre 3a1a4 ¢ UCIIOIB30BAHUEM CBOWCTB YMCEN U CUCTEM CUUCIICHUS,
JNEIMMOCTH, JOJIEN U YacTel, MPOLIEHTOB, MOIyJIer uncen. Pemenne 3anay ¢
MCIOJIb30BaHNUEM CBOMCTB CTENEHEN 1 KOPHEH, MHOTOUJICHOB, TPe00pa30BaHUi
MHOTOUJIEHOB U APOOHO-pallMOHAIIbHBIX BeIpaXKeHUN. Perenne 3anay ¢
UCII0JIB30BAaHUEM I'PayCHOU Mephl yriia. Monyib 4ynciia u ero cBoicTBa. Pemenue
3a]1a4 Ha JBM)KEHHUE U COBMECTHYIO pabOTy C IOMOILBIO JTUHENHBIX U KBaIpaTHbIX
YPaBHEHHUH U UX cUCTeM. Pemenue 3a1a4 ¢ IOMOLIbIO YUCIIOBBIX HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJIHOM NEPEMEHHOM, C IPUMEHEHUEM U300paKEHUS YUCIIOBBIX
POMEXYTKOB. Perienne 3a1au ¢ UCIOJIb30BaHUEM YUCIIOBBIX (DYHKLIUH U UX TpauKOB.
Hcnonb30BaHne CBOMCTB U rpa)KOB TUHEHHBIX U KBaJAPATHUHBIX QYHKIUH, 00paTHOM

MPOMOPLUUOHATIBHOCTH U (QYHKIIUU ) = Jx. ['padmueckoe pemieHue ypaBHEHUHN U

HEPABEHCTB.
Tpuronomerpuyeckasi OKpy:KHOCTb, paouannas mepa yaia. CUHyC, KOCUHYC,
TaHI€HC, KOmMaH2eHc POU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO
U CJICACTBUS U3 HEro. 3HaUYCHUs TPUTOHOMETpUUYeCKUX QpyHKIMM ass yrios 0°, 30°,
45°, 60°, 90°, 180°, 270°. (0, E, E,E, T pan). Popmynvl CIOHCEHUSL

6 4 3 2
MPUSOHOMEMPUYECKUX PYHKYUL, hopMYIbl npusedeHuUs, hpopmyibl 08OUHO20
apaymenma.
Hyau pyHKIuu, NpoMexKyTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTh. Hanbonbiee u
HauMeHblee 3Hauenue Gynkuuu. [lepuoanueckue pyHkmuu. YeTHOCTh M HEUETHOCTh
byukiuit. Crnooichvie pyHKYUU.
Tpuronomerpuuyeckue QyHKUUM y =cosx,y =sinx,y =tgx. Qyukyusa y = ctgx .
CaoiicTBa 1 rpadMKi TPUTOHOMETPUIECKUX (PYHKITNH. APKKOCHHYC, apKCUHYC,
apKTaHT'€HC Yncia. ApKKomaneenc yucia.
IIpocreiiine TPUrOHOMETPUYECKUE YPABHEHH . PelieHne TpuroHoMeTpuIeCcKux
ypaBHeHU. Obpammubie mpucoHomempuyeckue QYHKYuu, ux c8oUCmsea u epaguxu.
Pewenue npocmetiwux mpuconomempuueckux HepageHcms.
CreneHn ¢ AeHCTBUTEIbHBIM NOKa3aTeJleM, CBOHCTBA CTENCHH.
IIpocTreiimne noka3zarejbHbIe YypaBHEHUs] U HepaBeHCTBA. [lokazarenbHas QyHKIMSA
U €€ CBOMCTBA U rpaduk.
Jlorapudm uucaa, ceoiicTpa jorapudma. Jlecsatuuneiii torapudm. Yucno e.
Hamypanvnuwiii nocapughm. llpeodbpazoBanue sorapuMUIECKUX BbIPAKESHUMN.
Jlorapudgmuueckue ypaBHeHHs U HepaBeHCcTBA. JlorapudmMudeckas GyHKIMS U €€
CBOMCTBA U Tpaduk.
CrenenHas pyHKIMs U ee cBOMCTBA U rpaduk. MppanuoHanbHble ypaBHEHUS.
Memoo unmepeanos ona pewenus Hepagsencms. l[Ipeobpaszosanus epaguxos Gyukyuii:
cO8U2 800J1b KOOPOUHAMHBIX OCell, PACMANCEHUE U CHCAmue, OMpaiceHue
OMHOCUMENbHO KOOPOUHamHulx ocell. I paguueckue memoowvi peuieHus ypasgHenuti u
HepaseHcms. Pewienue ypasnenuil u Hepagencme, co0epaHcamjux nepemeHHyIo noo
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3Hakom mooyns. Cucmemovl NOKA3AMENbHBIX, 102APUPDMUYECKUX U UPPAYUOHATILHBIX
ypasnenuii. Cucmemvl HOKA3aMENbHBIX, 102apuUPMuieckux Hepagencmas. Bzaummo
obpammuvie pynxkyuu. I paghuxu 3aumuo oopamusix ynkyuu. Ypaeunenus, cucmemol
VPAaHeHUll ¢ Napamempom.

IpousBoanas pynkuuu B Touke. KacarenpHas k rpadpuky QyHKIUH.
["'eomeTpuueckuii 1 PU3NYECKUI CMBICI MTPOU3BOIHOM. [Ipon3BOIHBIE AIeMEHTAPHBIX
byukuit. Ilpasuna oupgepenyuposanus. Bmopas npoussoouas, ee 2ceomempuyeckuti
u uszuueckuti cmoica. [loHaTre 0 HENMPEPHIBHBIX QYHKIMIX. TOUKHM SKCTpEeMyMa
(MakcuMyMa 1 MUHUMYMa). VccrenoBanue aneMeHTapHbIX (PYHKIUN HA TOUKH
AKCTpEMyMa, HauOoJIbIlIee U HAUMEHbIIIee 3HAUEHHE C IIOMOIIbIO TPOU3BOAHOM.
Ilocmpoenue epaguxos ghynkyuil ¢ nomowbo npou3soonsix. llpumenenue npouzeooHol
npu peueHuy 3a0ay.

IlepBooOpa3nasi. [lepsoobpasuvie snemenmaprnvix @yuxkyuti. Ilnowadb KpuBoIUHEUHOU
mpaneyuu. Popmyna Hetomona-Jleiionuya. Onpeoenennulii unmezpan. Boiuucnenue
naowjaoel nI0CKuUx ueyp u 06vemos mejl 8paujeHus: ¢ NOMOubI0 UHMe2paa.

3.2 I'eomerpust

IloBTOpeHme. Pernenne 3a1a4 ¢ MpUMEHEHUEM CBOWCTB (PUTYP HA TUIOCKOCTH. 3aaqn
Ha JI0Ka3aTeJbCTBO U MOCTPOEHUE KOHTPIPUMEPOB. Mcnonb30BaHue B 3aa4ax
IPOCTENIINX JIOTUUECKUX MTpaBUIL. Pellienne 3a/1a4u ¢ UCIoab30BaHUEM TEOPEM O
TPEYrOJIbHUKAX, COOTHOIIIEHUN B MPSAMOYTOJIbHBIX TPEYrOJbHUKAX, (DAKTOB, CBI3aHHBIX
C YeThIPEeXyroJbHUKaMu. Pelenne 3aa4 ¢ UCnoyib30BaHUuEM (haKTOB, CBSI3AHHBIX C
OKpY>XHOCTSIMU. Pellienue 3a1a4 Ha u3MepeHUs Ha INIOCKOCTH, BBIYUCIICHUE IJIMH U
wiomaaeil. Pewenue 3adau ¢ nomowbio 6eKmMopos u KOOPOUHAm.

Harasanas crepeomerpusi. durypsl u ux nzobdpaxxenus (Kyo0, mupamuaa, Ipu3Ma).
OcnogHnule nouamusi cmepeomempuu u ux ceovicmea. Cedenus kyda u TeTpasipa.
Touka, npsiMas ¥ MIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3
HUX. B3anMHOe pacnoioxkeHue NpsAMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
IMapajieJibHOCTH NPAMBIX U IVIOCKOCTEl B pocTpaHcTBe. 300paxkenue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTU. PaccTosHus Mexay ¢purypamu
B [IPOCTPAHCTBE.

Yrasl B ipocTpancTBe. llepneHInKyasapHOCTS NPAMBIX H IVIOCKOCTEH.

[Ipoekuus purypsl Ha miIO0cKOCThb. [Ipr3HaKkK neprneHIuKyYISIPHOCTU MPSMBIX U
IJIOCKOCTEN B MPOCTpPaHCTBE. TeopeMa o TpeX MepreHANKYIsIpax.

Muororpannuku. [Tapamnenenunen. CBoMCTBa NPSIMOYTOJIBHOTO MapajuleIenUNea.
Teopema [ludaropa B npoctpanctse. [Ipusma u nupamuna. [IpaBunbHas nupamuaa u
npaBuiibHas npusma. [Ipsimas nupamuaa. 1EMEHTHI TPU3MBbI U TUPAMUBL.
Boluucienue 31eMEeHTOB IPOCTPAaHCTBEHHBIX puryp (pedpa, AuaroHa u, yribl).

Tesna Bpamenusi: HWIKHIP, KOHYC, cdepa u map. OCHOBHbIE CBOMCTBA MPSMOTO
KpyTOBOI'O LWJIMHAPA, IPSIMOTO KPyroBOro kKoHyca. M300paxeHue Tes BpaleHus Ha
IJI0CKOCTH. [Ipedcmagnenue 0b yceueHHoM KOHYce, cedeHus KOHyca (napanienbhoe
OCHOBAHUIO U NPOX0OsAUee Yepe3 8ePUIUIY), ceueHusl YUIUHOPpa (NapaiieibHo U
nepneHoOuKyIApHo ocu), cevenus wapa. Pazeepmka yununopa u konyca. Ilpocmetiwiue
KOMOUHAYUYU MHO202PAHHUKOSG U el 8PAUEeHUsI MeHCAY COOO.

IL1omaas NOBEPXHOCTH NPABUIBHOM IMPAMHIBI U IPsAMOU ITpu3Mbl. [nomans
NOBEPXHOCTH NPSMOT0 KPYrOBOT'O IWJIMHPA, IPSMOr0 KPYrOBOro KOHyca M 11apa.
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IonsiTue 06 06 beme. OO0BEM MUpaMUIBI U KOHYCA, MPU3MBI U UIUHApPA. O0BeM T1apa.
Ilooobnvle mena 6 npocmpancmee. COOTHOIICHUS MEXTY TUIOMIAISIMU TOBEPXHOCTEN U
o0BbeMaM¥u MOJ0OHBIX TETI.

BekTopbl 1 KOOPAUHATHI B MpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha
YUCJI0, YIoJl MeKy BekTopamu. KominHeapHbie M KOMILIAaHAPHBIE BEKTOPbl. CKaisipHoe
npoussedeHue 6ekmopos. Teopema o pasnodcenuu 6eKmopa no mpem HeKOMNIAHaAPHbIM
sekmopam. Cransipnoe npouszgedeHue 6eKmopos 6 koopounamax. lIpumenenue
8EKMOPO8 NPU peueHulY 3a0ad Ha HaxoHcoeHue paccmosHull, OIuH, niowaoet u
00veMo8. J[gudiceHus 8 npocmpancmee. napauleibHulll NepeHoc, YeHMPAIbHAS
CUMMEMPUsL, CUMMemMpPUsi OMHOCUMENbHO NIocKocmu, nogopom. Ceolicmea 08udiCeHUl.
IIpumenenue ogudscenui npu peuienuu 3a0ay. Ypasuenue niockocmu 8 npoCcmpancmee.
Ypasnenue cgpepol 6 npocmpancmee. opmyna 0ns 8bIvUCIEHUSL PACCMOSHUSL MEAHCOY
MOYKAMU 8 NPOCMPAHCMEe.

3.3 BepositHOCTH M cTaTUCTUKA. PadoTa ¢ JaHHBIMU

IloBTOpenue. Pemenre 3agau Ha TAOIUYHOE U rpaduuecKoe NpeCTaBICHNUE JaHHbIX.
Hcnonb30BaHne CBOMCTB U XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CPEAHHUX,
HanOOJIBIIET0 U HAMMEHBIIIETO 3HAYCHHU S, pa3Maxa, OucnepCcuu.

Pewenue 3a0au na onpedenenue uacmomuol u 8eposimHocmu coovimuil. Buiuucnenue
8eposamHocmetl 8 ONbIMAX ¢ PABHOBOIMONCHBIMU INeMEHMAPHbIMU Ucxooamu. Pewenue
3a0ay ¢ npumerHeHuem Komounamopuxu. Pewenue 3a0ay na gviuucienue
8eposAmHOCmell He3a8UCUMbBIX COObIMULL, NPUMEHEHUEe POPMYTbL CILOHCEHUS
sepoamuocmetl. Pewenue 3a0au c npumenenuem ouazpamm Jinepa, depesa
gepoamuocmetl, hopmyavt bepuynu.

Yenosnas eeposmmuocme. [lpasuno ymmnooicenus eepoamuocmeii. Qopmyna noanou
8€POAMHOCTU.

Jluckpemmuvie cayuaiinvie senuyunsvl u pacnpeoenenus. Hezasucumvle cnyyaiinvie
genuuunsl. Pacnpedenenue cymmul u npouz8e0eHUs He3a8UCUMBIX CTIYYAUHBIX ETUYUH.
Mamemamuueckoe odxcuoanue u oucnepcusi CiyuatHou searuyunsl. Mamemamuueckoe
odcUdanUe u OUCNepCUs CyMMbl CIYUAHbIX eenuyun. I eomempuueckoe pacnpedenenue.
bunomuanvnoe pacnpedenenue u e2o ceoticmsa.

Henpepuignvie ciyuaunvie seauuunsl. [lonamue o niomHocmu 6eposmHOCmU.
Pasnomeprnoe pacnpeoenenue.

Ilokazamenvroe pacnpedeneHue, e2o napamempeol.

llonsmue o HopmanvbHom pacnpedenenuu. llapamempuol HOpMAILHO20 pacnpedeneHus.
IIpumepwi cryuatinvlx 8enuyuH, NOOYUHEHHBIX HOPMALILHOMY 3AKOH) (NO2PEUtHOCmb
U3MepeHuUll, pocm Yen08eKa,).

Hepasencmeo Yeobwiuesa. Teopema bepruynnu. 3akon borvuiux yucen. Bolbopounbiil
Memoo uzmepenus geposimuocmeil. Ponv 3akona 6onvuux uucen 8 Hayke, npupooe u
obwecmese.

Kosapuayus 08yx cayuatinvix eenuvun. Ilonamue o koagpguyuenme xoppenayuu.
Coemecmmubie HabIOOEHUs 08YX CIYUAUNBIX 8eUtUH. BbibopouHblll Kodghguyuenm
Koppenayuu.
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4. TemaTnueckoe IVIAHUPOBAHUE C YKA3aHUEM KOJIHYECTBA YacoB,

OTBOAMMBIX HA OCBOCHHE KAKI0H TEMBbI

MartemaTuKa: a.nreﬁpa H HaAYaJIa MATEMATHYECCKOIo aHA/JIn3a, recoOMeTpusl.

Bba3oBslii yposens 10 kiace

No TeMbl KoinuecrBo
yacoB
1. | [ToBTOpenue matepuana mo anredbpe 7 — 9 kmaccos 18
2. | Muorounensl. Anrebpandeckue ypaBHeHUs (areedpa) 20
3. | BBeaenue. AKCHOMBI CTEPEOMETPHUH U UX CIECTBUS (eeomempuist) 4
4. | [TapannenbHOCTh MPSAMBIX U TUIOCKOCTEHN (eeomempuist) 15
5. | CteneHs ¢ IEUCTBUTEIBHBIM TTOKa3aTeseM (aieebpa) 14
6. | Crenennas Gyukuwms (aneebpa) 14
7. | llepneHaUKYJIIPHOCTD NMPSIMBIX U TJIOCKOCTEN (eeomempuist) 22
8. | IlokazarenpHas QpyHKUUS (areedpa) 11
9. | Jlorapudmuueckas byHkus (areedpa) 17
10. | MHOrorpanHuKuU (eeomempuist) 20
11. | Tpuronomerpuueckue Gopmyisl (areedpa) 20
12. | TpuroHoMmeTpuueckue ypaBHeHUS (aneebpa) 20
[ToBTOpeHue Kypca anreOpsl 1 HayaJl MAaTEMaTUYECKOr0 aHan3a,
b reomeTpuu 3a 10 kiacc P
Bcero yacoB (6 4. B Heqemo u3 pacuéta 35 yueOHBIX HEJEh) 210
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MaTtemaTuKa: aﬂreﬁpa H HAYAJIa MATEMAaTUYCCKOI0 aHAJIU3a, T¢OMETPHUA.

ba3oBblii ypoBens 11 kitace

No TeMbl KoanuectBo
4acoB
L. IToBTOpeHue anreOpsl U Haval aHaiau3a 3a Kype 10 kimacca 16
2. Tpuronomerpudeckue QyHKIMUH (areedopa) 12
3. BekTtopsl B mpocTpaHcTBe (eeomempiist) 6
4. [IpousBoaHas u €€ TeOMETPUUECKUM CMBICI (ateebpa) 16
S. | Merox KOOpJMHAT B MPOCTpPaHCTBE. JBUKEHUE (eeomempust) 16
6. [IpumeneHnre MpOU3BOAHON K HCCIIeAOBAaHUIO (DYHKITHNI (areebpa) 18
7. Hunuunp, KoHyc, map (eceomempust) 16
8. [TepBooOpazHas u uHTerpal (areebpa) 14
9. | O6bémBI Ten (eeomempust) 16
10. KomOunaropuka (areeopa) 10
L. | Snemento TEOPHH BEPOSTHOCTEH (aeebpa) 12
12. | IloBTOpEHHe Kypca anreOphl U Ha4aa MaTeMaTHYECKOTO aHAJIN3a, 59
reomeTpuu 3a 10 — 11 kmaccer

Bcero yacos (6 4. B Henento u3 pacuéra 34 yuyeOHbIX HEJIeH) 204
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