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IIVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA YYEBHOI'O IPEJIMETA
«MATEMATHUKA» B 10-11 KJIACCAX

IIporpamma no3BoJsieT JOOMBAaThCs CIEAYIOUIMX PE3YylIbTaTOB OCBOEHHUS 00pa30BaTebHOU
IIPOrpaMMbl OCHOBHOT'O 00OLIEr0 00pa3oBaHus:

JIuunocmmuoie pesynomamoi:

- c(OPMHPOBAHHOCTb OCHOB I'PAYKAAHCKON UIEHTUYHOCTH JINYHOCTH;

- c(OpMHUPOBAHHOCTb MHIUBUAYAJIbHON Y4€OHON CaMOCTOSITEIbHOCTH, BKIIIOUAsk YMEHHE
CTPOUTH >)KU3HEHHBIE NPO(ECCHOHANIBHBIE IUIaHbl C Y4€TOM KOHKPETHBIX MEPCIEKTUB
COLIMAJIbHOTO Pa3BUTHS;

- ¢(OpMHUPOBAHHOCTH COLMAIBHBIX KOMIIETEHLIUH, BKIIFOYasi LEHHOCTHO-CMBICIIOBBIE
YCTaHOBKH U MOPaJIbHbIE HOPMBI, OIIBIT COLMAIBHBIX U MEXJINYHOCTHBIX OTHOILIEHUH,
IIPaBOCO3HAHUE.

Memanpeomemmnbie pe3ynvmamot

- CucreMaTu3npoBaTh, COMOCTABIIATh, AaHAIM3UPOBATh, 0000IIATh U HHTEPIIPETUPOBATH
nH(POPMAIIHIO, COAECPHKANTYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

- Boiiensats riiaBHy0 U M30BITOYHYI0 MH()OPMAIUIO, BHIIOIHITH CMBICIIOBOE CBEPThIBAHUE
BBIJICJICHHBIX (PAKTOB, MBICIIECH; TPEICTABIIATH HH()OPMAITUIO B CXKATOM cII0BeCHOU opme (B
BHUJI€ TUIaHA WJIM T€3UCOB) U B HAIJISIHO-CUMBOJIMUECKON (hopMe (B BHJe TabuInL, rpaduyeckux
CXEM U AMarpaMm, KapT MOHATHI — KOHUENTYaIbHbIX JUarpaMM, OIIOPHBIX KOHCIIEKTOB);

- 3aMoNHATh U OMOJHATH TaOIUIbl, CXEMBI, TUarPaMMbl, TEKCTBI

Perynastusueie YY ]|

- YMeHHe cCaMOCTOSTENLHO ONPENENATh el 00ydeHHsI, CTABUTh M (DOPMYITHUPOBATH HOBBIE
3aJauu B yueOe U IO3HABATEJIbHOM JesITeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH
IIO3HABATEJIBHOMN NEATEIbHOCTH.

- YMeHHe caMOCTOSITENIbHO INIAaHUPOBATh IIyTH JTOCTHKEHHUS LIEJIEH, B TOM YUCIIE
aJIbTepHATHBHBIE, 0CO3HAHHO BHIOMPATh Hanboee Y3 PeKTHBHBIE CIOCOOBI pelIeHHs y4eOHBIX U
[I03HABATENIbHBIX 3a/1a4.

- YMeHne COOTHOCUTh CBOU JICHCTBUS C IJIAHUPYEMBIMU pe3yJIbTaTaMHU, OCYIIECTBISATh
KOHTPOJIb CBOEH IeATETBLHOCTH B MIPOLEcCe TOCTUKEHUS PE3ylIbTaTa, ONpeleNiaTh ClIOCOObI
NeMCTBHM B paMKaXx MpeUI0KEHHbBIX YCIOBHUH U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JACHCTBUS B
COOTBETCTBUH C U3MEHSIIOIIECHCS CUTyalluen.

- YMeHue o1leHUBaTh MPaBUILHOCTD BBINOJIHEHUS y4eOHO 3a/1auu, COOCTBEHHBIE
BO3MOYXHOCTH €€ PEIlIeHUS.

- Biianenune ocHoBaMy CaMOKOHTPOJIS,, CAMOOLIEHKH, IPUHATHUS PELIEHUH U OCYIECTBIECHUS
OCO3HaHHOTO BBIOOPA B yueOHOM U MO3HABATENbHOM.

ITo3naBaresibHbIe YV /]

- YMeHue onpeaensTh TOHITHS, CO3aBaTh 0000IIEeHNsI, yCTaHABIIMBATh aHAJIOTHH,
KJ1accu(UIIUPOBaTh, CAMOCTOSTENILHO BEIOUPATh OCHOBaHMS M KPUTEPHUH IS KITacCU(PHUKAIUH,
YCTaHABIIMBATh PUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKOE PacCyKICHHE,
YMO3aKJII0ueHUe (MHAYKTUBHOE, 1eAYKTUBHOE, 110 aHAJIOTUN) U JeJaTh BBIBOIbI.

- YMeHue co3iaBaTh, IPUMEHSTh U IPeoOpa30oBbIBaTh 3HAKH U CUMBOJIbI, MOJEIH U CXEMBI
JUISL pelleHrs y4eOHBIX U MO3HABAaTEIbHBIX 3a7ay.

- CMBICIIOBOE UTEHHUE.

Kommynukatusubie YV /|

- YMeHHe OpraHn30BbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCT C
YUUTEJIEM U CBEPCTHUKAMH; padOTaTh MHAUBUIYAJIbHO U B IPYIIIE: HAXOIUTh O0IIee peleHue 1
pasperiate KOHQJIUKTHI HA OCHOBE COTJIACOBAHMS MO3UIMIA U yueTa HHTEPECOB; (OPMYINPOBATH,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHUE.

- YMeHre 0CO3HaHHO HCII0JIb30BaTh PEUEBbIe CPEACTBA B COOTBETCTBUH C 3aJaueit
KOMMYHHMKAIUH JIJIS] BBIPAXKEHHUSI CBOUMX YYBCTB, MBICIIEH U TOTPEOHOCTEH /U1 TUIaHUPOBAHUS U



PETYJISIIIUU CBOEH IEATEIbHOCTH; BIAJIEHUE YCTHOM U TMCbMEHHON PeUbl0, MOHOJIOTUYECKOM

KOHTEKCTHOM PEUbIO.

- ®opMUpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIIOIb30BaHUs HH(GOPMAIMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJOTUI

Ilpeomemmnuie pezynomamol:
DJIeMEeHThI TEOPUU MHOKECTB M1 MATEMATHYECKOM JIOTHKH
BbInyCKHUK HAYYHTCS:

— OnmnepupoBatb Ha 6a30BOM ypOBHe1 MOHATUSAMM: KOHEUHOE MHOKECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHOXKECTBO, IepeceueHne U 00beIMHEHNE MHOXKECTB, YHCIIOBbIE MHOKECTBA Ha
KOOPJMHATHOMU IIPSIMOM, OTPE30K, HHTEPBAJL,

— omepupoBaTh Ha 6a30BOM YPOBHE TIOHATUSMHU: YTBEPKICHUE, OTPULIAHUE YTBEPIKICHHSI,
WCTUHHBIC U JIOXKHBIC YTBEPKJICHUS, IPUYUHA, CJICICTBUE, YACTHBIN Cydaid 00111ero
YTBEPKJI€HUSI, KOHTPIPUMED;

— HaAXOIWTh MEepeceucHre U OObEAMHECHHUE IBYX MHOXKECTB, MPEACTABICHHBIX TpapUIeCKH Ha
YHCIIOBOM MPSAMOM;

— CTPOWTH HA YUCIIOBOU MPSIMOU IMOJMHOKECTBO YUCIOBOIO MHOXKECTBA, 3aJJaHHOE
MPOCTEUIINMH YCIIOBUSIMU;

— pacno3HaBaTh JIOKHBIC YTBEPKCHUS, OIIMOKHU B PACCYKICHHX, B TOM YUCITIE C
MCII0JIb30BAaHUEM KOHTPIIPUMEPOB.

B noeceonesnoti sxcusnu u npu usyuenuu oOpyeux npeomemos.

—  HCIIOJIb30BaTh YHCJIOBBIC MHOXKECTBA HA KOOPAMHATHOM MPSMOM JIJIsl OTIUCAHMSI PEaTbHBIX
NPOIIECCOB U SIBJIICHUH;

—  NPOBOANTL NOTUYECKME PACCYXAEHNA B CUTYaLMAX NMOBCEAHEBHOM XMN3HM

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

—  Onepuposamv’ noHAMUAMU: KOHEUHOE MHOICECMBO, DIEMEHM MHOMUCECMEA,
NOOMHOICECMB0, nepeceueHue U 00beOUHeHUe MHONCECME, YUCTI08ble MHOICECMBA HA
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBAl, NOJLYUHMEPBA, NPOMENCYMOK C BbIKOIOMOLL
MOouKol, epaghuieckoe npedCmasieHue MHONICeCME Ha KOOPOUHAMHOU NIOCKOCMU,

—  onepuposamv NOHAMUAMU. YIMBEPHCOEHUe, OMPUYAHUE YINBEPHCOEHUS, UCTNUHHbLE U
JIOJCHBIE YMBEPIHCOEHUS,, NPULUHA, Cle0CmEUe, YACTHbIL CLYYall 00uje2o YmeepicoeHus,
KOHmMpnpumep,

—  nposepsimb NPUHAOLEHCHOCTb ITIEMEHMA MHONCECMBY;

—  Haxooumwv nepeceyenue u 00beOUHEHUE MHOICECME, 8 MOM YUCIe NPEeOCMABIEHHbIX
epaghuyecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU,

—  npoBOOUMb 00KA3AMENbHbIE PACCYHCOCHUS 0151 000CHOBAHUS UCIMUHHOCIU YMBEPIHCOEHULL.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomemos:
—  UCNONBb306AMb YUCTIO8bLE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU OJis
ONUCAHUA PEATlbHbIX NPOYECCO8 U A6NEeHULL,
—  naockocmu 05l ONUCAHUS PEANbHBIX NPOYECCO8 U AGNEHUL,
npoBooUmMb 00OKA3AMENbHbLE PACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEGHOU MHCUZHU, NPU PeUleHUU
3a0a4 u3z opy2ux npeomemos
Yuciia 1 BbIpaKeHUs
BbInyCKHMK HAY4YHUTCH:

! 351ech 1 masee: pacro3HaBaTh KOHKPETHBIE IPUMEPHI OOIIHX TIOHSTHIT IO XapaKTEePHBIM IIPU3HAKAM, BBITIOTHATH
JIEHCTBUS B COOTBETCTBUH C ONPEACICHUEM U IPOCTEHIIMMY CBOMCTBAMU IOHSATUMN, KOHKPETU3UPOBATh IPUMEPAMHU
oO1mue MoHATHS.

% 31ech U asee; 3HATH OIIpEJCIICHUE TIOHATHUSA, YMETh IOSCHATH €r0 CMBICII, YMETh UCIIOJIb30BATh IIOHATHE U €TI0
CBOICTBA NpU NPOBEJEHUU PACCYXKACHUI, PELIEHUN 3aay.
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— OmnepupoBars Ha 6a30BOM YPOBHE MOHATUAMU: 1I€JI0€ YUCIIO, IEIIMMOCTh YUCell,
OOBIKHOBEHHasI APO0Bk, IeCATUYHAS APOOB, PAllMOHATIBHOE YHCIIO, MPHOIIKEHHOE 3HAYCHHE
YHCIIa, YacTh, JOJIS, OTHOIICHHE, TPOICHT, OBHIIICHNE U TIOHIKEHUE HA 3aJaHHOE YHCIIO
MPOIIEHTOB, MACIITAa0;

— omepupoBaTh Ha 0a30BOM YpOBHE HOHSATHAMHU: JOrapu(M Yucia, TPUTOHOMETPUYECKast
OKPYXXHOCTB, TPaJyCHasi ME€pa yIiia, BeIMYMHA yIJIa, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPHUUYECKON OKPY>KHOCTH, CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHTCHC YTJIOB, UMEIOIINX
HPOU3BOJIEHYIO BEJINYNHY;

—  BBINOJHATH apU()METHUECKUE NEHCTBUS C LEIBIMU M PAllMOHATILHBIMHI YHCIIAMH;

—  BBINOJHATH HECIIOXKHBIE MPEOOPA30BaHMS YHCIOBBIX BBIPAKECHUHN, COIEPKAIINX CTETICHU
qrCce, JIN00 KOPHU U3 YMCe, TU00 JIOrapuMbl YUCEIT;

— CpaBHHBAThH PAallMOHAIBHBIC YHCIIA MEXKIY COOOI;

— OLICHMBATh U CPABHUBATH C PALIMOHAIBHBIMH YHCIaMU 3HAUEHUS LEJIbIX CTENeHEN uuncel,
KOpHEW HaTypaJbHOM CTETIEHH U3 YUCEJ, JIOrapu(MOB YUCET B IPOCTHIX CIIydasix;

— u300paxaTh TOYKaMH Ha YHCIOBOM MPSIMOH LIEJIbIE U PAIlMOHAIBHBIC YHCIIA;

— n300paxxaTh TOUYKAMH Ha YMCIIOBOI MPSMOU LIeNbIe CTEIIEHU YHCeN, KOPHU HAaTYpalbHOU
CTEINCHU U3 YUCEJI, JIOTapru(Mbl YUCENT B IIPOCTHIX CIyYasix;

—  BBINIOJHATH HECIIOKHBIE TIPEOOPa30BaHMSI LIEBIX M IPOOHO-PAIIHOHAIEHBIX OYKBEHHBIX
BBIPAKECHMI;

— BBIpaXKaTh B MPOCTEUIINX CIyYasx U3 PABEHCTBA OJIHY IEPEMEHHYIO Yepe3 IpyTue;

—  BBIYHCIITH B MPOCTHIX CITyYasx 3HAYCHHUS YHCIIOBBIX M OYKBEHHBIX BBIPAKCHHUH,
OCYIIECTBIISISE HEOOXOANMBIE ITOJICTAHOBKH M IPE0Opa30BaHUS;

— #300pa)xaTh CXeMaTHYECKH YroJl, BEIMYMHA KOTOPOTO BEIPAKEHA B TpaIycax;

— OICHHMBAThH 3HAKHM CUHYCA, KOCHHYCAa, TAHT€HCA, KOTAHT€HCAa KOHKPETHBIX YTJIOB.

B nosceounesnoii sicusnu u npu usyueruu Opyeux y4eOHbvix npeomemos:

—  BBINOJHATH BBIYMCICHUS [IPU PEIICHUH 3a1a4 IPAKTHYECKOI'0 XapaKkTepa;

—  BBIMOJHATH MPAKTHICCKUE PACUETHI C HCIIOJIB30BAHUEM ITPH HEOOXOIUMOCTH CITPABOYHBIX
MaTEPUAJIOB U BEIYUCIUTEIHHBIX YCTPOUCTB;

— COOTHOCHUTH peajbHbIe BETUYNHBI, XapaKTEPUCTHUKU OOHEKTOB OKPYKAIOIIETO MUPA C UX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMH,

— UCHOJB30BaTh METOABI OKPYTJICHUS, TPUOIMKEHUS U IPUKUIKY TIPU PEILICHUN
MPAKTUYECKHX 33729 TOBCETHEBHOM XKU3HH

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

—  C80000HO0 Onepuposamsv NOHAMUAMU. Yelloe YUCTIO, 0eNUMOCTb YUcell, 0ObIKHOBEHHAS.
0podb, decamuunas Opodb, PAYUOHATILHOE YUCTIO, NPUOTUINCEHHOE 3HAYEHUE YUCILA, YACTD,
0015, OMHOUIEHUe, NPOYEHM, NOGbLULeHUEe U NOHUNICEHUE HA 3A0AHHOe YUCTIO NPOYEHMOS,
macwmao;

—  NpUBOOUMb NPUMEPLL YUCETL C 3A0AHHBIMU CEOUCMEAMU OETUMOCTUL;

—  Onepuposamv NOHAMUAMU. T02APUDM YUCIA, MPUSOHOMEMPULECKASL OKPYICHOCTb,
PaouanHas u 2padycHas mepa y2id, 8elUtUHa y2id, 3a0aHH020 MOYKOl Ha
MPUSOHOMEMPUHECKOU OKPYHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMeIWUX NPOU3BOTILHYIO BEIUYUHY, YUCIA e U T,

—  8bLINOJHAMb apupmemuueckue Oeticmeus, couemas YCmuole U NUCbMEHHbLe NPUEMb,
NPUMEHSISL NPU He0OX0OUMOCIU bIYUCTUMENbHbIE YCMPOUCEA;

—  Haxooumwv 3HA4eHUs KOPHA HAMYPALbHOL CIenetu, Cmenenu ¢ payuoHAIbHbIM
nokasameJsem, 102apughma, Ucnonv3ysa npu HeobxoOUMOCMU BbIYUCTUMENbHBLE YCMPOLICIEa,

—  NOIb308aMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYLECKUX PACYemaX;

—  NPOBOOUMb NO U3BECHHBIM POpMYIaM U NPABULAM NPe0OPA308aHUsL OYKEEHHbIX
BLIPAdICEHUL, BKTTIOYAIOUUX CIMEeNEeHU, KOPHU, JI02aAPUDMbL U MPUSOHOMempuyecKue QyHKyuu,



HAxXo0umbs 3HAYEHUs YUCTIOBLIX U OYKBEHHBIX 8bIPANCEHUL, OCYUWeCMEBIIAS He0DX0OUuMble
HOOCMAHOBKU U NPeoOPA306aHUs;

U3006padicamev cxemMamuyecKu Y20, eIUUUHa KOMopo2o GbIPAdCEHA 8 2padycax uiu
paouanax;

UCNONb308aMb NPU PEUEHUU 3A0ay MAOIUYHbIE 3HAYEHUS MPULOHOMEMPULECKUX (DYHKYULL
yenos;

BbINOIHAMb NEPEBOO GENUUUHBL Y2la U3 PAOUAHHOU MepPbl 8 2PAOYCHYIO U 00PAMHO.

B nosceonesnoil srcuznu u npu uzyuenuy Opyeux yueoHsix npeomemos:

BbINOIHAMY OCUCMBUSL C YUCTOBBIMU OAHHBIMU NPU Peulenul 3a0ad NpaKkmu4ecKo2o
xXapaxmepa u 3a0a4 U3 paziuyHulx 0oaacmell 3HaHUl, UCNONb3YS NPU HEOOX0OUMOCMU
CHPAasouHble MAMepuaIbl U 6bIYUCTUMENbHbIE YCMPOUCMEA,
OLICHUBATh, CPABHUBATH U MCIIOJIb30BATh [IPHU PEIICHNN IPAKTUYECKUX 3a/1a4 YUCIIOBBIC
3HA4YEHUs PEAJIbHBIX BEJIMYMH, KOHKPETHbIE YHCIIOBbIE XapaKTEPUCTHKU OOBEKTOB
OKpPY’KaloIllero Mupa
YpaBHeHUs] M HEPABEHCTBA
BbInyCKHUK HAY4YHTCH:
Pemars nuHelHbIE ypaBHEHNS U HEPABEHCTBA, KBAIPATHHIC YPABHEHHUS,
perath sorapudmuyeckue ypaBHeHus Buja log a (bx + ¢) = d u npocTeiiine HepaBeHCTBA
Buja log a X < d;
pelaTh NoKa3aTeNIbHbIE YPABHEHMS, BUA a™*= (rme d MOXHO TIPEICTaBUTh B BUJIE
CTENEeHM ¢ OCHOBAHUEM @) U IIpocTeiimue HepaBeHcTsa Buga a8 < d  (rae d MOxHO
IPEICTABUTh B BUJIC CTCIICHHU C OCHOBAHHEM a);.
IIPUBOAUTH HECKOJIBKO IIPUMEPOB KOPHEN MPOCTEHIIETO TPUTOHOMETPUUECKOIO YPAaBHEHUS
BUJA: Sin X = &, COS X = @, tg X = &, Ctg X = @, rae a — TabIM4YHOe 3HaYeHHE
COOTBETCTBYIOIIEH TPUTOHOMETPHUIECKON (PYHKITHH.

B nosceounesnoii srcusnu u npu uzyuenuu opyux npeomemos.
- COCTaBJIATH U PELIATh YPABHEHHUS U CUCTEMBI YPABHEHUM IIPU PELIEHNUN HECIIOKHBIX
MPAKTUYECKUX 3a7a4

BbINyCKHUK NOJYYUT BO3MOKHOCTh HAYUHThCSH:
Pewamv payuonanvuvie, nokazamenvhule u 102apu@muieckue ypasHeHus u Hepasencmed,
npocmeuuiue uppayuoHaibHule U mpueoHOMempuieckue ypaeHeHus, HepaseHcmea u ux
cucmemvl,;
UCNONb308aMb MEMOObl peuleHUs YPAGHeHUll: npusedeHue K 8U0y «npou3eedeHue pagHo
HYIIO» UMW «4ACMHOE PABHO HYNIO», 3AMEHA NePeMEHHbIX,
UCNONb308aMb MEMOO UHMEPBANIO8 O] peUleHUsl HePABEHCNE,
UCNONL306aMb 2pApuUYecKull Memoo 0/ NPUOIUICEHHO20 PEUeHUs. YPABHEHUL U
HepaeeHcme,
u306pasicamov Ha MPUSOHOMEMPULECKOU OKPYIHCHOCTIU MHOICECMBO PEULeHUL NPOCMEUUUX
MPULOHOMEMPUHECKUX YPABHEHU U HEPABEHCME,
8bINOIHAML 0OMOOP KOPHEU YPAGHEHUL UNU PeUleHULl HEPABEHCME 8 COOMEEMCMBUU C
OONONHUMENbHBIMU YCILOBUAMU U 02PAHUYEHUAMU.

B nosceounesnoii sicusnu u npu usyueruu Opyeux yueOHvix npeomemos:

COCMagnams U peuams ypasHeHust, CUCHeMbl YPAGHEeHUI U HEPABEHCMEA NPU PeuleHUU
3a0ay Opy2ux yueOHvIX npeoMemos;

UCNONIL308aMb YPAGHEHUS U HEPABEHCMBA OJisl ROCMPOEHUsL U UCCLE008AHUS NPOCMEUULUX
Mamemamuyeckux mMooeell peaibHblX CUmyayull Uiy npUKIdoHbIX 3a0a4;



yMemb UHMePNPemupo8amy NOLYYEHHbII NPU peueHuy YPasHeHUs, Hepagencmed Uil
cucmembl pe3yibmam, OYeHusams e20 npasoonododue 8 KOHmeKkcme 3a0aHHOU PeaIbHOl
cumyayuu uiy NPUKIAOHOU 3a0ayu

DOYyHKIUH

BbInyCKHUK HAYYMTCS:

OnepupoBaTh Ha 6a30BOM YPOBHE MOHATHIMU: 3aBUCIMOCTD BEJIMYMH, (PYHKIIUS, apTYMEHT
¥ 3HaueHHe (PYHKIMH, 00JIACTh ONPEIEICHUS M MHOKECTBO 3HAUeHUH (PYHKINH, TpaduK
3aBUCUMOCTH, rpaduK GYHKLUUU, HYJIU QYHKLIUHU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3PACTaHME Ha YMCIOBOM IPOMEXKYTKE, YObIBAaHHE Ha YMCIIOBOM IPOMEXYTKE, HAUOOJIbIIee
U HauMeHbIllee 3HaueHHe QYHKIMU Ha YMCIOBOM NIPOMEXYTKE, epuoandeckas (QyHKIUs,
EPUOL;

OIepHpoOBaTh Ha 6a30BOM YPOBHE MOHATHUAMHU: IIpsiMasi K 00paTHas MPOMOPIHOHAIEHOCTh
JMHEeNHas1, KBaJlpaTu4Has, JorapupMuueckas U okazaresibHas (pyHKIUH,
TPUTOHOMETPHUUYECKHE (PYHKIUMY;

pacrio3HaBarh rpauKu 3JeMEHTapHBIX (QYHKIUI: PSIMON 1 00paTHOM
IPONOPLUOHAIBHOCTH, JINHEHHOM, KBaAPATUYHOMN, JIOrapu(PMUUECKON U ITOKa3aTEIbHON
(GyHKUUH, TPUTOHOMETPUYECKUX (PYHKIUH;

COOTHOCHTD T'paMKH 3JIEMEHTAPHBIX (PYHKIHIA: MPsIMOI 1 00paTHOW MPOMOPLIHUOHATIBHOCTH,
JMHEWHOW, KBAIPAaTUYHOH, TOTapu(MUYECKON 1 TIOKA3aTEIbHON (DYHKIIHIA,
TPUTOHOMETPUUYECKUX (QYHKLUH ¢ popMysiaMu, KOTOPBIMU OHU 33/1aHbl;

HaXOJUTh MO rpaduKy NpUOIMKEHHO 3HAUEHUS (PYHKIIUH B 3aJaHHBIX TOUYKAX;

OIIpeIeIIATh 110 rpaduKy cBoWCTBA QYHKIMHU (HYJIH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH, HauOOJIbIIINE U HAMMEHbIIINE 3HAYECHUSI U T.I1.);

CTPOUTH 3CKU3 Ipaduka GyHKINH, YIOBIETBOPSIOLIEH TpUBEIEHHOMY Ha0Opy yCIOBHMA
(MpoMeXyTKH Bo3pacTaHus / yObIBaHMs, 3HaueHUE (PYHKIMH B 3aJaHHOH TOUKE, TOUKH
9KCTPEMYMOB H T.J.).

B noeceomnesnoti sxcusnu u npu usyuenuu oOpyeux npeomemos.:

OTIPEIETATH 10 rpaKaM CBOKCTBA peaibHBIX MPOIECCOB M 3aBUCHMOCTEH (HauOOIbIINe U
HAMMEHBIIIME 3HAYCHUS, TPOMEXKYTKH BO3pacTaHUs U yOBIBAHUS, POMEKYTKH
3HAKOIMOCTOSIHCTBA | T.I1.);

UHTEPIPETHPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOMN CUTYAIUH
BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCH:

Onepuposamv NOHAMUAMU. 3A6UCUMOCTIb BEUYUH, (DYHKYUSL, APSYMEHM U 3HAYEHUE
@yHKyuU, 0bracmes onpeoeneHus U MHONCECME0 3HAYeHUll YHKYUU, epaghuK 3a8UCUMOCTU,
epagpux yHxkyuu, Hyau QYHKYUY, npoMenHcymKu 3HaKONOCMOAHCMEd, 603pACMAanIe Ha
YUCTIOBOM NPOMEdICYNKe, YObl6aAHUe HA YUCTIO80M NPOMENCYMEKe, HAUDOIbULEe U HAUMEHbLUEee
3HAYeHue PYHKYUU HA YUCTIOBOM NPOMENHCYMKe, NepUoouyecKkas (pyuKyus, nepuoo, 4emHas u
HewemHuasi pyHKyuu,

ONepUpPoBamb NOHAMUAMU. NPSIMASL U 0OPAMHASL NPONOPYUOHATILHOCMb, TUHEUHAS,
K8AOpamu4Has, 102apuhmMmuieckas u noKka3ameibHas YYHKYuu, mpueoHomMempudecKue
dynkyuu;

onpeodenams 3HaueHue QyHKyuy no 3Ha4eHur0 apeymeHma npu pasiuiHblx Cnocobax 3a0anus
@dyHryuu;

CcmMpoums 2paguKu U3y4eHHbIX GYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUWUX CTYUAAX NO Popmyie nogedenue U ColUCmaed
@dynxyuil, Haxooums no epagpuxy GyHKYuY HauboIbUUe U HAUMEHbUUE 3HAYEHU,

cmpoums 3CKU3 epagura Gyukyuu, yoosiemsopsaioueli NpUeeoeHHoOMY Habopy Y 108Ul
(npomedxcymku o3pacmanus/yovieanus, 3nadenue QYHKYuu 6 3a0aHHOU mouKe, MmoyKu
IKCMPEMYMO8, ACUMNIMOMbL, HYIU PYHKYUU U M.0.);



pewams ypagHenus, npocmetiuiue CUcmemsl YPAGHeHUl, UCNOIb3YS CEOUCBA YYHKYULL U UX
epagukos.

B nosceonesnoii sicusnu u npu uzyueruu Opyeux yueOHvix npeomemos:

onpeoensims no 2pagpuKam u UCnoab308ams OJisl peuleHusi NPUKIAOHBIX 3a0ad C8OUCMEA
PEeAIbHbIX NPOYECCOos8 U 3a8UCUMOCmell (HauboIbUe U HauMeHblUe 3HAYeHUS,
APOMENCYMKU 803PACAHUS U YObI8AHUS (DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCNEA,
ACUMNMOmul, NEPUOO U M.N.);

UHMeEpNpemupo8ams c60UCMEa 8 KOHMeKCme KOHKPEeMHOU NPAKMUYECKOU CUMyayuu,
onpeodenams no epaguxam npocmeniuiue XapaKkmepucmuky nepuooudecKux npoyeccos 8

ouono2uU, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (AMIAUMYOd, Nepuoo u m.n.)

DJIeMEeHThl MaTeMaTHYeCKOI0 aHAIN3a
BbInyCKHUK HAYYMTCS:

OnepupoBarh Ha 6a30BOM ypOBHE IOHATUAMM: IPOU3BOIHAS (PYHKIMH B TOUKE, KacaTeJIbHasl
K rpaduKy GyHKIIUH, TPOU3BOAHAS (YHKIINY;

OIpeNieNATh 3HaUe€HUe TPOU3BOIHON (DYHKIIMU B TOUKE IO N300PAKEHUIO KacaTeIbHOM K
rpaduKy, MpOBEACHHON B 3TOH TOUKE;

pelaTh HeCJIOKHBIE 33/1a4M Ha IPUMEHEHUE CBA3H MEXKIY IPOMEXYTKaMH MOHOTOHHOCTH U
TOYKaMU 3KCTpeMyMa (QYHKIMH, C OHOM CTOPOHBI, U MPOMEKYTKaMH 3HAKOIIOCTOSIHCTBA U
HYJISIMU ITPOU3BOJIHON 3TOM (PYHKLUU — C IPYTOM.

B noeceonesnoti scusnu u npu usyuenuu opyeux npeomemos.

HOJIB3YACh TpaiKaMu, CPaBHUBATh CKOPOCTH BO3pACTaHHUs (pPOCTa, MOBBIIICHNUS,
YBEJIMYEHUS U T.I1.) WIK CKOPOCTH YObIBaHUS (I1aJJ€HUS, CHUKEHUS, YMEHbBILIECHUS U T.I1.)
BEJIMYMH B peabHbIX IpoOlIeccax;

COOTHOCHTD T'paMKH peabHBIX MPOIECCOB M 3aBUCUMOCTEH € MX ONMCAHHSIMHU,
BKJTIOYAIOIUMH XapaKTEPUCTHKH CKOPOCTH M3MEHEHUs (OBICTPBIN POCT, IJIaBHOE
HNOHMXEHUE U T.I1.);

UCIOJIb30BaTh rpa)uKy pealibHbIX MPOLECCOB JUISl PEIIEHUS] HECIOKHBIX MPUKJIAIHBIX 3a/a4,
B TOM YHCJIE ONpeAessis Mo rpaduKy CKOpOCTh X0Aa mpoliecca
BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCH:

Onepupoeamv noHAMUAMU: RPOUIBOOHAS (PYHKYUU 6 MOYKe, KACAMENbHAS K 2PAPUKY
@yHKYUU, NPOU3BOOHAS PYHKYUU,

BbLIYUCTIAMD NPOUIBOOHYIO OOHOULEHA, MHO20UIeHd, K8AOPAMHO20 KOPHSL, NPOU3EOOHYIO
CyMMbl YYyHKYULL,

BbLIYUCTIAMb NPOU3BOOHDBLE DNEMEHMAPHBIX QYHKYUU U UX KOMOUHAYUL, UCNONIb3YSL
CNpasounbie Mamepuavl;

uccne008ams 8 NPOCMeEUWUX CIy4asx QyHKyuu Ha MOHOMOHHOCMb, HAXOOUMb HAUOONbULUE
U Haumenvlue 3Ha4eHUus QYHKYUl, cmpoums 2pagpuKu MHO20YIEHO8 U NPOCMEUUUX
PAYUOHATILHBIX PYHKYULL C UCNONb30BAHUEM ANNAPAMA MAMEMAMUYECKO20 AHATU3A.

B nosceounesnoii sicusnu u npu usyueruu Opyeux yueOHvix npeomemos:

peuams NPUKIAOHble 3a0adu U3 OUOIOUU, PUSUKU, XUMUU, IKOHOMUKU U OPYUX
NPeoOMemos, Cé3aHHble C UCCIe008aHUEM XAPAKMEPUCTIUK PEANbHbIX NPOYECCOs,
HAXoHCOeHUeM HaubONbULUX U HAUMEHbUUX 3HAYEHUTl, CKOPOCTU U YCKOPEHUS U M.N.;
UHMEpPNPemupo8ams NoJIy4eHHble pe3yibmanvl

CraTHCTHKA M TeOpHs BEPOSATHOCTEH, TOrHKAa U KOMOMHATOPHKA

BbINYCKHUK HAYYHTCSH:



OHepI/IpOBaTB Ha 63.3OBOM YPOBHC OCHOBHBIMUA OIIMCATCIIbHBIMU XAPAKTCPUCTUKAMU
YUCJIOBOTO Habopa: cpenHee apupMeTuIecKoe, MeInana, HauOoJIbIlIee 1 HANMEHbBIIIEE
3HAYCHUS,

OTepupoBaTh Ha 0230BOM YPOBHE TOHATHUSIMU: YaCTOTA U BEPOSTHOCTh COOBITHS, CITydaiHbIH
BBIOOD, OTIBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;
BBIUHCIISTH BEPOSTHOCTH COOBITUI Ha OCHOBE IMOJICYETA YUCIIA UCXOI0B.

B nosceonesnoii sxcuznu u npu uzyuenuu Opy2ux npeomemos:

OIICHUBATh U CPABHUBATH B MPOCTHIX CIIYYasiX BEPOSATHOCTH COOBITHIA B peabHON )KH3HH;
YUTATh, COTIOCTABIIATh, CPABHUBATh, HHTEPIIPETUPOBATH B MPOCTHIX CIIy4asX peajbHbIC
JIaHHBIE, MPEJICTABJICHHBIC B BUE TaOIHII, IUarpamMmm, rpad)ukoB
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

Hmems npedcmasnenue 0 OUCKpemHbIX U HENPEPbIGHbIX CIYYAUHBIX BETUYUHAX, U
pacnpeoeneHusx, 0 He3A8UCUMOCIU CIYYAUHBIX 8EIUUUH,

umMems npedcmasgienue 0 MamemamuiyeckoM OHCUOAHUU U OUCHEPCUU CTYYAUIHBIX GEIUYUH,
umMems npeocmasieHue 0 HOPMAaIbHOM PacnpedeieHuU U NPUMepax HOPMAalbHO
pacnpeoeieHHbIX CIYYAUHbIX 8eIUYUH,

NOHUMAMb CYMb 3AKOHA DOILUUUX YUCET U 8bIOOPOUHO20 MEMOOA USMEDEHUS.
geposimHocmel;

umMems npeocmasiieHue 00 YCI08HOU 8EPOSIMHOCIU U O NOJHOU 8€POSIMHOCIU, NPUMEHSAMb
Ux 6 peuteHuu 3a0ay;

umMemsb npeoCcmasieHue 0 BANCHLIX YACMHBIX BUOAX PACNPeOesleHUll U NPUMEHSAMb UX 6
peutenuu 3a0ay;

umems npedcmasgierue 0 KOppensyul CIy4aiunblx 8eIUYUH, O TUHEUHOU pecpeccull.

B noeceomnesnoti sxcusnu u npu usyuenuu oOpyeux npeomemos.:

BbIYUCTAM UTU OYEHUBAMb BEPOSMHOCIU COOBIMULL 8 PEATLHOU HCUSHU,
8b10Upams NOOXo0suUe MemoObl NPedCmasieHuss U 00pabomKu OAHHbLIX,
YMETb PeLlaTb HECIOXHbIE 3ala4/ Ha MNPUMEHEHWE 3dKOHA DOMbLLMX uncen B coumonormn,
CTPaxoBaHWMK, 34[PaBOOXPAHEHMN, obecneyeHny 6e30MacHOCT HaceneHns B Wp€3Bb|L|a|;le|X
CUTYaUMAX

TexcToBBIC 3a1a9H

BbInyCKHUK HAYy4YUTCH:

Pemmate HECI0KHBIE TEKCTOBBIE 3a/1a4U PA3HBIX TUIIOB;

AHAJIM3UPOBATH YCJIOBUE 3aaui, IPU HEOOXOJUMOCTH CTPOUTD JJIsl €€ PEeIIeHUs
MaTEMaTUYECKY MOJIENb;

MOHMMATb U UCIIOJIb30BATh JJIsl pELICHUs 3a7jaui HHPOPMAIIHIO, IPEACTABICHHYIO B BUE
TEKCTOBOM 1 CUMBOJIBHOM 3amMCH, CXeM, TabIuL, AuarpamMmm, rpaduKoB, pPUCYHKOB;
JIECTBOBATH 110 AJITOPUTMY, COAEPKALLEMYCS B YCIIOBUH 3a1a4U;

HCITOJIB30BAaTh JIOTUYECKUE PACCYKICHUS IIPU PEIICHUH 3a/1a4U;

paboTaTh ¢ U30BITOYHBIMU YCIOBUSIMH, BEIOUpask U3 Bceil HH(POpMaIuK, JaHHBIE,
HEOOXO0IUMBIE JIJIs peIIeHUs 3a/1a4H;

OCYIIIECTBIISATH HECIIOKHBIN Mepedop BO3MOXKHBIX PEIlIeHUH, BIOMpas U3 HUX ONITUMAaIbHOE
10 KpUTEpUsIM, cHOPMYIHPOBAHHBIM B YCIOBUHU;

AQHAJIN3UPOBATh U UHTEPIIPETUPOBATH MTOJYYECHHBIE PELICHUS B KOHTEKCTE YCIOBUS 3a/1a4H,
BBIOMPATH PEIICHNUs, He IPOTUBOPEYALEe KOHTEKCTY;

peuars 3aa4y Ha pacdyeT CTOMMOCTH MTOKYIIOK, YCIIYT, TO€30K U T.IL.;

pelaTh HeCIOXKHBIE 3a/1a4M, CBSI3aHHBIE C JI0JIEBBIM y4acTHEM BO BJIAJICHUN HUPMOIA,
MPEANPUITHEM, HEIBU)KUMOCTBIO;

pelaTh 3aa4i Ha MPOCTHIE MTPOLIEHTHI (CUCTEMBI CKHI0K, KOMUCCHH) U HAa BBIYHUCIICHHE
CJIOKHBIX IIPOLICHTOB B PA3JIMYHBIX CXEMax BKJIAJI0B, KPEAUTOB U UIIOTEK;
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peliaTh IPaKTHYECKHUE 33aa4u, TpeOYyIOIIre UCTIONb30BaHUs OTPUIIATEILHBIX YHCEN: Ha
omnpeieJICHuEe TEMIIEPATYPHI, Ha ONPECIICHHE MOJI0KEHUS Ha BpEMEHHOM OCH (10 Halllel pbl
U TI0CJIe), Ha IBYKEHUE JICHEKHBIX CPEACTB (IPUXOJI/pacxo), Ha ONpe/esieHne
TJTyOUHBI/BBICOTHI U T.IL.;

MCIOJIb30BATh MOHATHE MaclITada Juisi HAXOKICHUS pacCTOSHUN U JJIUH Ha KapTax, IUIaHax
MECTHOCTH, TJIaHAX MTOMEIIEHUH, BBIKPOKaX, MPH paboTe Ha KOMIBIOTEPE U T.II.

B nosceonesnoil sxcuznu u npu uzyuenuu Opy2ux npeomemos:
pelIaTh HeCIOKHbIE TPAKTUYECKHE 3a/Ja4l, BOSHUKAIOIIUE B CUTYallUsAX IOBCEAHEBHOMN KU3HU

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:
Pewamu 3a0auu paznvix munos, ¢ mom uucie 3a0auu NOGLIUEHHOLU MPYOHOCTU,
8bIOUPAMb ONMUMATLHBLI MEMOO PeuleHUs 3a0a4l, paccmMampusas pasiuiHble Memoobl,
CMPoOUms MOOelb peuleHus 3a0adu, NPo8ooUMs 00KA3AMeNbHble PACCYIHCOCHUS,
peuiams 3a0aqu, mpeodyowiue nepedopa apuaHmos, NPOBepKU YCi08ull, 6b160pa
ONMUMATILHO20 Pe3VIbMamad,
AHATUBUPOBATND U UHMEPNPEMUPOBAMb PE3YIbMAMbl 8 KOHMEKCMe YC108Usl 3A0ayl,
8bIOUPaMb pewieHus, He NPoOMmusopeyauyue KOHMeKcmy,
nepesooums npu peueruu 3a0a4u UHGopmMayuio u3z 00OHoU hopmul 8 OpY2yio, UCNOIL3YS NPU
Heobx00uMocmu cxemvl, maoauysvl, 2papuxu, ouazspammol,

B noeceonesnoti sxcusnu u npu usyuenuu Opyeux npeomemos.:

- peulamsv npaKkmuyecKue 3a0a4u u 3a0ayu u3 Opyeux npeomemos
I'eomeTpus

BbInyCKHUK HAYYHTCS:

OnepupoBaTb Ha 0a30BOM YPOBHE HMOHATUSAMU: TOUKA, IIPsIMasi, INIOCKOCTh B IPOCTPAHCTBE,
[apajyIeNIbHOCTh U MEPIEeHAUKYISIPHOCTh NPSMBIX U IUNIOCKOCTEH;

pacrno3HaBaTh OCHOBHbIE BUJIbl MHOTOTPAaHHUKOB (IIpU3Ma, TUPAMUJIA, IPSAMOYTOJIbHBIN
napajuiejenumnes, Kyo);

n300pakaTh U3ydaemble GUTYpBl OT PYKH U C IPUMEHEHUEM MTPOCTHIX YEPTEHKHBIX
MHCTPYMEHTOB;

JienaTh (BBIHOCHBIE) MIIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (GUTYP: BU
CBepXYy, COOKY, CHU3Y;

M3BJIEKaTh HH()OPMAIIHIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTYpaX, IPEICTABICHHYIO
Ha YepTekax U pUCYHKaXx;

npuUMeHsTh Teopemy [Indaropa npu BEIYUCIEHNN 3JIEMEHTOB CTEPEOMETPUUECKUX (PUTYD;
HaXOJUTh 00BEMBI U IIOIIAAHN TOBEPXHOCTEH MPOCTENIINX MHOTOIPAaHHUKOB C
npUMeHeHHeM (opMyII;

pacrno3HaBaTh OCHOBHBIE BUIbI T€J BpalleHus (KOHYC, HWIMHIP, chepa U map);

HaXOJIUTh 00BEMBI U TUIONIAIM TOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB U TEJ
BpaIIeHUs C MPUMEHEHHEM (HOpMYIL.

B noeceonesnoii sxcuznu u npu uzyuenuu Opy2ux npeomemos:

COOTHOCUTbH aOCTPaKTHBIE FEOMETPUUECKHE OHITUS U (DAKThI C peaIbHBIMU KU3HEHHBIMHU
00BEKTaMU M CUTYalUsIMHU;
UCIIOJIb30BaTh CBOMCTBA MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYp [UIS PEIICHUS TUIOBBIX
3a/1a4 MPAKTUYECKOTO COAECPKAHUS;
COOTHOCHTb TIOIIA/IM TIOBEPXHOCTEH TeJ OAMHAKOBOW ()OPMBI Pa3IMUYHOTO pa3Mepa;
COOTHOCHUTB 00bEMBI COCYIOB OIMHAKOBON (POPMBI PA3IMYHOTO pa3Mepa;
OLIEHUBATh (POPMY MPABUILHOI'O MHOTOI'PaHHUKA MOCJIE CIIUJIOB, CPE30B U T.II. (ONpeNeniTh
KOJIMUECTBO BEPUINH, pedep U rpaHel MoJy4yeHHbIX MHOIOTPAaHHUKOB)
BbInycKHUK NOJYYUT BO3MOKHOCTh HAYUHThCSH:



Onepupoeamv NOHAMUAMU: MOYKA, NPAMAZ, NIOCKOCIb 8 NPOCMPAHCMEe, NapallelbHOCb
U NepneHOUKYIAPHOCIb NPAMBIX U NIOCKOCMEl;

NPUMEHMb OJist PEUEHUsL 3A0ay 2eoMempuyecKue pakmol, eciu YCio8us NPUMeHeHUs.
3a0anvl 8 6HOU hopme;

pewams 3a0ayu Ha HAX0HCOeHUe 2eOMEMPULECKUX BEIUYUH NO 00PA3YAM UIU ATICOPUMMAM,
oenamu (8bIHOCHbIE) NIOCKUE YePMENCU U3 PUCYHKOE 00bEeMHBIX (hueyp, 6 mom yucie
pucosams U0 ceepxy, COOKY, Cmpoumy ce4yeHuUsi MHO20CPAHHUKOS,

U361€KAMb, UHMEPNPEMUPOBAMs U NPeodPA306b18aMb UHGOPMAYUIO O 2EOMEMPUYECKUX
Queypax, npedcmasieHHyI0 Ha YepPmedtcax;

NPUMEHAMb 2eomMempudeckue pakxmul 015 peuleHus 3a0a, 8 Mom ducie npeonoaazaruux
HeCKOIbKO UA208 peuleHUs,

ONUCHIBAMb B3AUMHOE PACHOLONCEHUE NPAMBIX U HIOCKOCMEU 8 NPOCMPAHCMEe;
Gopmynuposams ce0licmea u NPU3HaKu Gueyp;

00KA3bI8AMb 2e0MempudecKue YmeeprcOeHus;

e1adems CmaHOapmuol Kiaccupurayuei npoCmpancmeeHHbix Gueyp (nupamuosl, npu3msl,
napasnnenenuneovl),

HAaxoo0ums 06vbeMbl U NIOWAOU NOBEPXHOCHIEN 2eOMEMPUYUECKUX Meil C NPUMEHEeHUeM
popmyn;

BbLIYUCTIAMb PACCMOSAHUSL U Yebl 8 NPOCMPAHCIEE.

B nosceonesnoil sicuznu u npu uzyuenuu Opyeux npeomemos:

UCNONL308AMb CBOUCNBA 2e0MeMPULeCcKUX (hueyp 0isl peueHus 3a0ad NpaKmu4ecKoeo
xapaxmepa u 3a0a4 u3z opyeux ooiacmett 3HaHUlL

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BbInycKHUK HAYYHTCS:

OnepupoBarh Ha 6a30BOM YpOBHE MOHSATHUEM JI€KapTOBbI KOOPJUHATHI B IPOCTPAHCTBE;

HaXOJIUTb KOOPJAHWHATHI BEPIINH KY63. U OpAMOYT'OJIbHOT'O ITapaJlICJICIIUIICaa

BpInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCS:

Onepupoeamuv noHAMUAMU 0EKaAPMO8bl KOOPOUHAMbL 8 NPOCMPAHCIEE, 8EKMOP, MOOYIb
6eKmMopa, paseHCcmeo 6eKmopos, KOOPOUHAMbL 6EKMOPA, Y201 MeAHCOY 8eKMOPAMU,
CKANApHOE NpousseoeHue 6eKmopos, KOIIUHeapHble 6eKmopbl,

HAX00UMb PACCMOsAHUE MeHCOY 08YMs MOUKAMU, CYMMY 8eKIMOPO8 U NPOU38e0eHue 6eKmopa
HA YUCTIO, Y20]1 MEXHCOY BeKIMOPAMU, CKANAPHOE NPOU38e0eHUe, PACKIA0bIBAMb 6EKIMOp NO
08YM HEKOJIUHEAPHBIM 8EKMOPAM,

3a0asame NIOCKOCMb YPAGHEHUEM 8 0eKapmoeoll cucmeme KooOpouHam,

pewams npocmeliuiue 3a0a4u 66e0eHUeM 6eKMoOpHO20 bazuca

Hcropusi MaTemaTuKu
BbInycCKHUK HAYYHTCS:

OnuceIBaTh OTJENbHBIE BHIAIOIINECS PE3YIIbTAThI, IOJTYYEHHbIE B XO/1€ Pa3BUTHUS
MaTE€MaTHUKHU KaK HAyKH;

3HAaTh IPUMEPBI MATEMATUYECKNX OTKPBITUH U UX aBTOPOB B CBSI3HM C OTEUYECTBEHHOU U
BCEMHUPHOMN UCTOPHEN;

[IOHUMATh POJIb MATEMATUKHU B pa3BuTuu Poccun
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

IIpeocmasnamo 6K1a0 6bI0AIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHbIX
Hay4HblX obracmeri;

ITOHUMATh POJIb MaTEMAaTUKH B pa3BuTHH Poccun

Memoovt mamemamuru
BorInyCKHUK HAy4YnTCH:

HpI/IMeHHTI) HN3BCCTHBIC METOJbI TP PCIICHUN CTAHAAPTHBIX MAaTEMATUYCCKUX 3a1a4;
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— 3aMeyarhb ¥ XapaKTEpPU30BaTh MATEMATHYECKUE 3aKOHOMEPHOCTHU B OKPYKAIOLIEH
JIEeHCTBUTEIILHOCTH,

— NOPUBOIUTH NMPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEH B IPUPO/IE, B TOM YHUCIIE
XapaKTEPU3YIOIINX KPacOTy M COBEPIICHCTBO OKPYKAIOIIETr0 MUpa U MPOU3BEACHUI
HCKYCCTBA

BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCH:

—  HUcnonvzosams 0CHOBHBLE MEMOObL DOKA3AMENLCMBA, NPOBOOUNb OOKA3AMENbCMBO U
BbINOIHAMb ONPOBEPIHCEHUE,

—  NPUMEHSMb OCHOBHbIE MEeMOObl peueHUss MamemMamudecKux 3a0ay;

—  HA 0CHO8e MamMeMamuyeckux 3aKOHOMEPHOCMel 8 NPUpPooe Xapakmepuzoeams Kpacomy u
COBEPUIEHCTNBO OKPYIHCAIOWE20 MUPA U NPOU3BEOEHULL UCKYCCMEBA,

—  npuMmeHsmv npocmeuliuiue nPoSPaAMMHbule CPeOCmsed U INeKMpPOHHO-KOMMYHUKAYUOHHbIE
cucmembl NPU peueHuy Mamemamuyeckux 3a0ay

COJAEPKAHUE YYEBHOI'O ITIPEJMETA «MATEMATHKA» 10 KJIACC
Auire0pa 1 HayaJIa aHAJIU3A
1.IloBTOpEHME
Pemenue 3a1a4 ¢ CMOIb30BAHUEM CBOMCTB YUCEIN U CUCTEM CUHCIICHUS, IEJTMMOCTH, JI0JIeH U
4yacTeu, MPOLEHTOB, MOAYJEH yncen. Pelenne 3a/1a4u ¢ CIojab30BaHUEM CBOKMCTB CTEIEHEN U
KOpHEH, MHOTO4JICHOB, ITPe0Opa30BaHUii MHOTOUJICHOB U APOOHO-PAIlMOHATLHBIX BBIPAKECHU.
Pemenue 3a1a4 ¢ HCNoJIb30BaHUEM IPaAyCHOM MEpPHI yriia. Moaysp yucia U €ro CBOMCTBA.
Pemenue 3a1a4y Ha IBUKEHHE U COBMECTHYIO Pa0OTY C MOMOIIBIO TUHEHHBIX U KBaJAPATHBIX
ypaBHeHI/If/'I " UX cucTeM. Pemenne 3aa4 ¢ IOMOIIBIO YU CIOBBIX HCPABCHCTB U CUCTEM
HEPaBEHCTB C OJIHOI MEepEeMEHHOMN, C MPUMEHEHUEM U300PaKEHHUST YHCIIOBBIX IIPOMEKYTKOB.
Pemenue 3a1a4 ¢ ncnoyib30BaHUEM YHMCIIOBBIX QYHKIMM 1 uX rpaduxos. Mcnonb3oBanue
CBOMCTB U rpadMIKOB JIMHEHHBIX U KBaPATUYHBIX (YHKIUI, 00paTHOM MPONOPIIMOHATHLHOCTH U

¢byHkuun Yy = \/; . I'pahuueckoe penieHre ypaBHeHUH 1 HEPABEHCTB.

2. Yucaosbie pyHKIHH.

Hynu ¢pyHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb. Hanbosbiee 1 HauMeHbIee
3HaueHue QpyHkuuu. [lepuoanuecknue GpyHkuuu. YeTHOCTH U HEUETHOCTh QYHKIMH. CrodrcHble
@yHryuu.

Bzaumno obpamuvie pynxyuu. I paguxu 3aumno odpamuuvix QyuKyuil.

3. Tpuronomerpnuyeckue pyHKIHUH.

Tpuronomerpuueckas OKpy>KHOCTb, paduannas mepa y2na. CUHyC, KOCUHYC, TAHT'€HC,
KOmaH2eHc MPOU3BOJIBHOrO yriia. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO U CIEACTBHS U3

Hero. 3HayeHus TpuroHomeTpudeckux pynkuuit ams yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.
TN TT

(01 —y —y—y — paﬂ)_
6 4 3 2

Tpuronomerpudeckue GyHKIMU Y = COSX, Y =Sin X, Y = tgx . @yuxyus y = ctgx . Cpoiictea u
rpadUKu TPUTOHOMETPUUECKHUX (PYHKITHI.

IIpeobpazosanus epaguxos gynkyuil: cogue 80016 KOOPOUHAMHBIX OCell, PACMANCEHUE U
colcamue, ompasjicenue OmHOCUMeNbHO KOOPOUHAMHBIX OCEl.

Dopmynvl CONHCEHUS, MPULOHOMEMPULECKUX PYHKYUL, POPMYTbI NPUSEOEHUS, HOPMYTbl
0801IHO20 ap2ymenma.

ApPKKOCUHYC, apKCHUHYC, apKTaHT€HC YUCINA. ApKKOmMaH2eHc yucua.

Obpammuyvie mpuconomempuyeckue QYHKYUU, ux cOUCMaa u epagpuxu.

4. Tpuronomerpuyeckue ypapHeHusi. [Ipeodpa3oBanue TpUroHoOMeTpu4eCKUX BHIPAKEHHU .
[Ipocreiimme TpUroHOMETpUYECKNE ypaBHEHUS. PenieHne TpUroHOMETpUYECKUX YPaBHEHUM.
Pewenue npocmetiwiux mpuconomempuieckux HepaseHcms.
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5.IIpou3BoaHas

[TpousBoanas pynkuuu B Touke. KacarenpHas k rpaduky pynkmun. ['eomerpuueckuii n
(busznueckuii cMbICT MPou3BOAHON. [Ipor3BOIHEIC AIeMEeHTApHBIX QyHKIMA. [Ipasuia
oughghepenyuposanusi.

Bmopas npoussoonas, ee ceomempuueckutl u puzuieckuli CMuicIL.

[TonsiTre o HenpepbIBHBIX QYHKIUAX. TOUKH SKCTpeMyMa (MaKCUMyMa U MUHHUMYMA).
HccnenoBanue 3eMeHTapHbBIX (PYHKIUI HA TOYKU SKCTPEMyMa, HanOOoJIbIlee U HAaMEHBIIIEe
3HaYEHHUE C MOMOIIBIO TPOU3BOIHON. [locmpoenue epaguxos pyukyuti ¢ nomMoubio
npou3eooHuIX. [Ipumenenue npouz8o0Hol NpuU peueHuu 3a0au.

I'eomerpust

6.IloBTOpenue

Pemenue 3anay ¢ npuMeHeHHEM CBOICTB (UTYp Ha TUIOCKOCTH. 3a/layM Ha J0Ka3aTelbCTBO U
[IOCTPOEHHUE KOHTPIIPUMEPOB. Vcronbp30BaHue B 3a1a4ax MPOCTEHIINX JIOTUUECKUX TTPABUIIL.
Pewrenue 3a1au ¢ UCMOIB30BAHUEM TEOPEM O TPEYTOJBHUKAX, COOTHOLLIEHUIN B IPSIMOYTOJIbHBIX
TpEYroJbHUKaX, (aKTOB, CBSI3aHHBIX C YETHIPEXYroJIbHUKaMU. Perienue 3anad ¢
UCIOJIb30BaHNEM (DAaKTOB, CBSI3aHHBIX C OKPYKHOCTAMU

7. HarnsigHasi crepeoMeTpusi.

Harnsonas crepeomerpusi. @urypsl U ux uzodpaxenus (Kyo, nupamuna, npusma). OcHosHble
nousmus cmepeomempuu u ux ceoticmsea. CeueHus Kyoa u TeTpaspa.

Touka, mpsiMasi ¥ IIOCKOCTb B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX

8. IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacriosnoxeHue npsiMbIX U INIOCKOCTEN B IpocTpaHcTBe. [lapanienbHOCTh NpsSIMbIX U
IJIOCKOCTEH B mpocTpaHcTBe. M300paXkeHue mpoCcTeUINX MPOCTPAHCTBEHHBIX (DUTYp HA
IockocTu. PaccrosHus Mexay GurypaMu B IpOCTpaHCTBE. YTIIBI B IPOCTPAHCTBE.
[lepnieHIUKYNSPHOCTD MPSIMBIX U TNIOCKOCTEH.

[Ipoekuust purypsl Ha mIocKoCTh. [Ipu3HaKu NepreHANKYISIPHOCTH MPSIMBIX U IIIOCKOCTEH B
npocTpaHcTBe. Teopema 0 Tpex NeprneHIuKyIspax.

9. MHOIOrpaHHHUKH.

[Mapannenenunen. CoiicTBa npsMOyrojbHOro napauienenunesna. Teopema [Iudaropa B
npoctpanctie. [Ipu3ma u nupamuna. [lpaBunbpHas nupamuaa v npaBuiibHas npusma. [psmas
nupamMuia. IEeMEHThI IPU3MbI U TpaMu/ibl. BerurcieHne 3J1eMeHTOB POCTPAHCTBEHHBIX
¢uryp (pedpa, TuaroHasiu, yrisl).

[Iomaae NOBEpXHOCTH NPABWIIBHOW TUPAMUBI U PSIMON TIPU3MBI.

10. BepositHOCTh M cTaTUcTHKA. PadoTa ¢ naHHBIMU.

IToBTropenue. Pemenue 3a1au Ha TabIMYHOE U TpapUUECKOe NPEACTABICHUE TaHHBIX.
Hcnonb30BaHne CBOMCTB U XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CPEAHMX, HAUOOJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS, pa3Maxa, oucnepcuu. Pewenue 3a0au Ha onpedeneHue 4acmomsl u
geposimHocmu cooblmuii. Buluucnenue eeposimnocmeti 6 onelmax ¢ pagH0803MONCHbIMU
nemMeHmapHvimu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuxu. Pewenue 3aoau
HA 8bIYUCTEHUE 8EPOIMHOCTEN HE3ABUCUMBIX COOLIMUL, NPUMEHEHUE POPMYTIbL CILOHCEHUS]
gepoamnocmel. Pewienue 3adau ¢ npumenenuem ouazpamm Jiinepa, oepesa 6eposmHocmel,
Gdopmynvl bepuynnu.

Ycnosnas eeposmuocmo. Ilpasuno ymuodcenus eeposmuocmeu. Popmyna noiHou
gepossimuocmu. J{uckpemmusie ciyyaiinvie 8eIUdUHbL U pacnpedenenus. Mamemamuueckoe
0dHCUOAHUE U OUCNEPCUs CYYAliHOU 8eauyunbl. Mamemamuueckoe odxcudanue u Oucnepcus
CyMMbL Cay4aunslx eenuuun. I eomempuueckoe pacnpeoenenue. bunomuanornoe pacnpeoenenue u
ezo ceolcmaa.
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COJAEPKAHUE YYEBHOI'O ITIPEJJMETA «MATEMATHKA» 11 KJIACC
Auiredpa 1 HayaJIa aHAJIU3A
1.®@yHkuum.
Crenensb ¢ JEHCTBUTEIBHBIM I1I0Ka3aTEIEM, CBOMCTBA cTeneHu. [IpocTeiinme noka3zarenbHble
ypaBHEHHUs U HepaBeHCTBa. [lokazarenbHas QyHKIMS U ee CBOMCTBA U TpaduK.
Jlorapudm uucna, cBoricta Jorapudma. lecsaruunsiii norapudm. Yucro e. Hamypanvuoiii
noeapughm. IlpeoOpazoBanue orapupMuieckux Boipaxennii. Jlorapupmudeckas pyHkuus u ee
cBoiicTBa u rpaduk. CrenenHas QyHKIHUS U €€ CBOMCTBA U TpaduK.
2. YpaBHeHHS U HEPABEHCTBA
Jlorapudmuueckue ypaBHeHuUs: U HepaBeHCTBa. MppaunonanbHubie ypaBHeHus. Memood
unmepaanos 05 peuienus Hepasencms. I pagpuueckue memoowvi peulenus ypagHeHul u
Hepagencms. Peulenue ypasHenull U HepageHCcme, CO0epHCaAuiUx nepemerHyto noo 3HaKoMm
mooyna. Cucmembl NOKA3AMENbHBIX, 102APUPMULECKUX U UPPAYUOHATLHBIX YPAGHEHUII.
Cucmembl NOKA3aMENbHBIX, 102APUPMUYECKUX HePABeHCME. YpasHeHUs, cucmeMbl YPaGHeHUlL ¢
napamempom.
3.IlepBooOpa3nasn
[TepBoobpasuas. Ilepsoobpasuvie snemenmapnvix Qyuxyuil. [lnowads KpusouHeuHol
mpaneyuu. Popmyna Hotomona-Jletionuya. Onpedenennulil unmezpai. Beiuucienue niowaoeti
NIOCKUX pucyp u 00vemos men 8pawjenus ¢ NOMOUWbIO UHMeSPad.
I'eomerpus
4.Tena Bpamenust
Tena Bpatenus: HUIUHIP, KOHYC, cepa u map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPYrOBOTO
WIAH]IPA, TPSIMOTO KPYroBOro KoHyca. M300pakeHne Tel BpalleHUs Ha TUIOCKOCTH.
IIpeocmasnenue 06 yceuenHom KOHyce, cedenusi KOHyca (napaiiebHoe OCHO8AHUIO U
npoxoosiujee uepes 8epULUHY), ceueHuss YUIUHOpa (NapaiieivHo U nepneHOUK)IsIpHO OCuU),
ceuenus wapa. Pazeepmka yununopa u kouyca.
Ilpocmetiwue kKomoUHAYUYU MHO20SDAHHUKOS U Mell 8paujeHus medxcoy cooou. [1nomans
MMOBEPXHOCTHU MPSMOT0 KPYrOBOTO HUIMHAPA, PSMOT0 KPYrOBOIO KOHYCA U I11apa.
5. BeKTOpbI H KOOPAMHATHI
BekTops!l u koopauHaThl B ipocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YHCIIO,
yroJa Mexay Bektopamu. KommrHeapHble U KOMITIaHapHBIE BEKTOPBI. CKanapHoe npoussedeHue
sexmopos. Teopema o0 paznodxicenuu eKmopa no mpem HeKomnianapHouim eekmopam. Cxkanaproe
npouseedeHue 6eKmopos 6 koopounamax. llpumenenue 6ekmopoeé npu peutenuu 3a0a4 Ha
HaxooicoeHue paccmosHutl, O1uH, niowaoetl U 06vemos.
VYpasuenue nnockocmu 6 npocmparcmee. Ypasnenue cghepuvl 6 npocmparncmae. @opmyna 0ns
BLIYUCTICHUS PACCIMOAHUSL MEeHCOY MOUKAMU 8 NPOCMPAHCMEe.
Hesuoicenus 6 npocmpancmee: napaiiebHslli NePeHoc, YeHMpailbHas CUMMEMpPUsl, CUMMEMPUs
omHocumenbHo niockocmu, nogopom. Ceoticmea ogudicenuti. Ilpumenenue osudiceHutl npu
peweHuu 3a0a4
6. O0BEMBI TeJI
[Tonsitue 06 o6peme. OOBEM MUpPaMUJIBI M KOHYCA, TPU3MBI U ItrHApa. O0beM mapa.
Ilooo6Hvle mena 6 npocmparcmee. COOTHOIICHUS MEXKTY IUIOIIA MU TIOBEPXHOCTEHN U
o0BbeMaMH TOI00HBIX TEIL.
7. BeposiTHOCTB U cTaTUCcTHKA. PaGoTa ¢ 1aHHBIMU.
Henpepuvignvie cnyuaiinvie genuyunsl. Ilonamue o nnomuocmu eepoamuocmu. Pasnomepnoe
pacnpeoeineHue.
IlokazamenvHoe pacnpedenenue, e2o napamempbi.
Ilonamue o nopmanvHom pacnpedenenuu. Ilapamempsi HopmanvHozo pacnpedenenus. Ilpumepol
CYYAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (NO2PEeuHOCmb U3MEePeHUti, pocm
yenogexa).
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Hepasencmeo Yebviwesa. Teopema bepuyninu. 3axon bonvuux uucen. Boibopounwiii memoo
uzmepenus eeposmuocmei. Ponb 3akona 6onbuiux yucen 6 Hayke, npupooe u ooujecmae.
Kosapuayus 08yx cayuaiineix eenuuun. Ilonamue o koaghgpuyuenme xoppenayuu. Coemecmuuie
HaOI00eHUs 08YX CIYYAUHBIX 6enUdUH. Boibopounvlil koaggduyuenm koppenayuu.

TemaTuueckoe IJIAHUPOBAHUE

Temarnueckoe MIaHUPOBAHUE TIO IPeaIMETy «MaTreMaTHKa» COCTaBJICHO C YIeTOM paboueit

MpOrpaMMbl BOCIIUTaHUs. BoCcIMTaTEIbHBINM TIOTEHIIMAT JAHHOTO YIeOHOTO TpeaMeTa

obecrnieunBaeT peaan3aliio IeJIeBbIX MPUOPUTETOB BocTTaHus oOydaromuxcs Ha ypoBae COO.
TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne /it TemaTu4ueckue pasebl KoanyectBo
4acoB
Anrebpa u Havana aHanusa

1 [ToBTOpEHME. 5

2 Yucnossle pyHKINU 6

3 Tpuronomerpuyeckue GpyHKIUN 19

4 Tpuronomerpuyeckue ypaBHenus. [IpeobpazoBanue 22
TPUTOHOMETPHUECKUX BBIPAKECHHH

7 [IpouszBoaHasi. 21

I'eomerpus

8 [ToBTOpEHHE. 3

9 Harmsimnas crepeomerpus. 3

10 [IpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE 33

11 MHororpaHHuKu 12

BepositHocTh 1 cratuctuka. Pabora ¢ 1aHHBIMU.

13 BeposiTHOCTB 1 cTatucTuka. Pabota ¢ JaHHBIMU. 7
IToBTOpEHME 9
Hroro 140

TEMATHUYECKOE IINIAHUPOBAHMUE 11 KJIACC
Ne /i TemaTH4eckue pa3eabl KoanuectBo
4acoB
Anrebpa u Hayana aHanu3a

1 OyHKIUU. 13

2 VYpaBHEHMSI 1 HEPABEHCTBA 39

3 IlepBooOpaznas 7

I'eomerpus

4 Tena BpamieHus 16

5 BexTopsl 1 KOOpAMHATHI 21

6 OO0BeMEI TeT 17

BepositHOCTh M cTatucTuka. Pabota ¢ JaHHBIMU.

7 BepositHOCTh 1 cTaTucTHKa. PaboTa ¢ maHHBIMHU. 8
[ToBTOpeHue 15
Hroro 136
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