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IHosicHUTEIbHAA 3aIIUCKA

Pabouas mporpamma cocTaBiieHa B COOTBETCTBUHU ¢ TpeOoBaHusMH DenepasbHOTO TOCYAapCTBEHHOTO

00pa3oBaTeNLHOTO CTaHApTa CPeHEro oomiero 00pa3oBaHus Ha OCHOBE HOPMAaTUBHBIX JOKYMEHTOB:

®enepanbHoro 3akoHa «O6 obpazoBanuu B Poccuiickoit peneparmm» Ne273-03 ot 29.12.2012 1.5
denepanbHOr0 rocyJapcTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHEro oO0mero oopa3oBaHMA

(yTB. mpuka3zom MuHnucrepcrsa oOpa3zoBanus v Hayku P® ot 17 mast 2012 r. Ne 413);

[Ipukaza MunucrepctBa obpazoBanus U Hayku P® ot 17 mas 2012 r. Ne 413"0O6 yrBepxaeHun
(denepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIHbHOIO CTaHAApTa CPEHETo 00Imero oopazoBanus” (¢
U3MEHEeHUsIMU U aonosHeHussMu [lpukaz MunoOpuayku Poccun ot 29 nexabps 2014 r.Ne 1645;
[Tpuka3z MunoOpuayku Poccun ot 31 nexadps 2015 r. Ne1578; ITpuxaz Muno6pnayku Poccun ot 29
utoHs 2017 r. Ne 613);

OcHOBHOM 00pa30BaTEIBbHONW MPOTPAMMBI CPEAHET0 00I1ero oOpa3oBaHUsI MYHUIIMIAIBHOTO
aBTOHOMHOTO 001Ieo0pa3oBarenbHOr0 yupexaeHus «Cpemnsis oOeoopazoBaTenbHast mkoaa Nel ¢

yrayOnEHHBIM U3Y4YE€HUEM OTJENbHBIX TpenameToBy Kamencka — Ypanbckoro 'O.

3ajayaMH peanu3alii IporpaMMmbl yueOHoro mpeamera «MaTemaTtuka» Ha YpOBHE CpEIHEro oOIero

00pazoBaHUs SBIISIOTCS:

CHUCTEMaTH3aIUsl CBEJACHUN O YMCIIaX; U3y4eHHE HOBBIX BHJOB YHCIIOBBIX BBIPDOKCHHH U (HOPMYII;
COBEPIIICHCTBOBAHUE TPAKTUYECKUX HABBIKOB W BBIYUCIUTEIBHONW KYJIBTYpPhI, PaCIIMPEHHUE H
COBEPIIICHCTBOBAHUE aJIreOpanvyecKoro ammapara, c)OpMUPOBAHHOTO B OCHOBHOM IIIKOJIC, U €TO
MIPUMEHEHHE K PEUICHUIO MAaTEMAaTHYECKUX U HEMaTeMaTHYeCKUX 3a/1a4;

pacIIMpeHre U cUcTeMaTh3alus OONIMX CBEICHUNM O (PYHKIMAX, MOIMOJHEHHE KiIacca M3y4aeMbIX
GYHKUIMNA, WUTIOCTpAIUs IIMPOTHI NMPUMEHEHUS (YHKIUNA UIsl ONMHMCAHHWS U W3YYCHHS PEaTbHBIX
3aBHCHUMOCTEN;

pa3BUTHE MPEICTABICHUN O BEPOSTHOCTHO-CTATUCTHMUYECKUX 3aKOHOMEPHOCTSAX B OKPYXKAIOLIEM
MHpE, COBEPILICHCTBOBAHME WHTENIEKTYaJIbHBIX W PEYEBBIX YMEHHMH IMyTeM oOOOraiieHus

MATEMAaTHYCCKOI'O A3bIKa, PA3BUTHUS JIOTHUICCKOI'O MBIIJICHUS.

I/ISYLIGHI/IC MaTEMaTUKN Ha CTYICHH CPEAHCTO 06mero O6paBOBaHI/I$I HaIlpaBJICHO Ha JOCTUKCHUC

CHEAYIOIUX LETEH:

OBJIAICHUC KOHKPCTHBIMHU MATCMATHUYCCKUMH 3HAHUSAMU, HeO6XO,Z[I/IMLIMI/I Uit TIPUMCHCHUSA B
HpaKTquCKOﬁ ACATCIIbBHOCTH, AJId U3YUCHUA CMCIKHBIX TUCHUILUIAH, AJId TPOJOJLDKCHUS 06pa30BaHI/I}I;
HWHTCJUICKTYAJIbHOC PA3BUTUC YUAIIUXCA, (I)OpMI/IpOBaHI/IC KauCCTB MBbIIUJICHUS, XAPAKTCPHBIX IJIA
MaTeMaTUYECKON IeATEIbHOCTH U HCO6XO,[[I/IMBIX JIJISI TIOBCETHEBHOM KHN3HH,

(bOpMI/IpOBaHI/IC HpCIICTaBJ'ICHI/Iﬁ 00 nacax M METoaax MaTCMAaTHKH, O MAaTCMAaTHUKE KakK (bopMe

OIIMCAaHHuA U MCTOAC IMO3HAHUA I[CﬁCTBI/ITCHLHOCTI/I;



L4 OPMHPOBAHUC I1 CIICTaBJIeHI/Iﬁ O MaT€MAaTHUKEC KaK 4aCTH O6H_[€‘-I€HOB€‘-I€CKOI>’I KYJIbTYpP5bI, IOHUMaHHA
9

3HAYMMOCTHU MAaTeMAaTHKH JJi1 00IIECTBEHHOTO IIporpecca.

MecTto npenmera «MaTteMaTukKa» B y4eOHOM ILIaHe.

®enepanbHblii 0a3uCHBIN ydeOHBIA TuIaH JUIst 00pa3oBaTeNbHBIX yupexaeHuit Poccuiickoit denepannn
IperycMaTpuBaeT o0s3aTeIbHOE U3YyYeHNEe MaTeMaTHKU Ha ATale cpeHero oo1iero oopa3oBanus B 00beMe
420 gacoB (yriry0néHHnsbIii ypoBeHs). B Tom uncne: B 10 kiacce — 210 gacos, 1 1knacce — 210. gyacos. B 00béme

280 yacoB (0a30BbIit ypoBeHb). B Tom uncine B 10 knacce — 140 gacos, 1 1xmacce — 140.

Conep:xanue 00y4eHus

MareMaTuKa: a.nreﬁpa N HaYaj1a MaTEMaTH4Y€CKOro aHajiu3a, recoMeTpust



B cootBerctBUM ¢ mpuHATON KoHuemnmuend pa3BuUTHs MareMaTHYecKoro oOpasoBaHus B Poccuiickoit
denepauuy, MaTeMaTHUYECKOE 0OOPa30BAHUE PEILIAET, B YACTHOCTH, CIAEAYIOIINE KIIIOUEBbIE 3aJaUH:

— «IIPEAOCTABIIATH KK I0MY 00ydarolemMycs BO3MOKHOCTb IOCTUKEHHUS! YPOBHSI MATEMATUYECKUX 3HAHUM,
HE00X0AMMOTO IS AaJbHEHUIIeH yCIeIIHOM dKU3HH B OOIIECTBEY;

— «o0becrieynBaTh HEOOXOJAWMOE CTPaHE YHWCIO BBITYCKHUKOB, MaTeMaTW4ecKas IMOJArOTOBKa KOTOPBIX
JOCTaTOYHA JUIsl TPOJOJDKEHUS 00pa3oBaHUS B pa3IMYHbIX HANpaBICHUSX M JUISL IPAKTHUYECKOMN
JEATeNbHOCTH, BKIIOYAs IMPENoJaBaHUEe MaTeMaTHKH, MaTeMaTH4YecKHe HccienoBaHus, paboty B cdepe
MH(GOPMAIIMOHHBIX TEXHOJIOTHHA U JIP.»;

— «B OCHOBHOM OOIIeM M cpenHeM oOmieM 00pa30BaHMM HEOOXOAMMO MPEAYCMOTPETh MOATOTOBKY
oOyuaronuxcs B COOTBETCTBUM C MX 3allpocaMd K YPOBHIO TMOJTOTOBKM B cdepe MaTeMaTHyecKoro
00pazoBaHUs.

CoOTBETCTBEHHO, BBIACISIOTCS TpPU HANpaBieHUs TpeOOBaHMNM K pe3yiabTaTaM MAaTeMaTH4eCKOIro
00pa3zoBaHus:

1) mpakTUKO-OPUEHTUPOBAHHOE MaTeMAaTHIECKOE 00pa3oBaHue (MaTeMaTHKa JTsl )KU3HN);

2) MaTeMaTHKa JJIsl UCTIOJIb30BaHuUs B Mpodeccuy;

3) TBOpueckoe HallpaBlIeHHE, Ha KOTOpPO€ HalleJIeHbl T€ 00ydaroluecsi, KOTOpble TUIAHUPYIOT 3aHMMAaThCs
TBOPUECKOM M HCCIIE0BATENIbCKOM paboToil B oOjacTu MaTeMaTHKH, (PU3MKHU, IKOHOMUKH U JPYTHUX
o0nacrsx.

OTH HamnpaBJE€HUs peIN3ylOTCs B JBYX OJlokax TpeOOBaHMM K pe3yabTaTaM MaTeMaTHYeCKOTro
o0OpazoBaHwUsI.

Ha 6a3oBoM ypoBHe:
— Brinycknuk Hayuntest B 10-11-M kimaccax: AJi UCHOJB30BaHUS B MTOBCEIHEBHOM XKU3HU U oOecrieueHus

BO3MOYHOCTH YCIIEUTHOTO MPOJOKEHUS 00pa30BaHus M0 CIEHUAIBHOCTSIM, HE CBA3aHHBIM C IPUKIAIHBIM
HCII0JIb30BAHUEM MaTeMAaTUKH.

— BBINIYCKHUK NOJYYHT BO3MOXHOCTH HayuuThesi B 10-11-m kiaccax: A pa3BUTHS MBILUICHHUS,
UCIIOJIb30BAHUSI B TIOBCEJHEBHOM KU3HU M OOECHEUEHUS BO3MOXKHOCTH YCIEUIHOTO MPOIOJIKECHUS
00pa3oBaHus MO CHEIHATBLHOCTSM, HE CBS3aHHBIM C IPUKJIATHBIM UCIOJIb30BAHUEM MaTEeMAaTHKH.

Ha yruy0JsieHHOM ypoBHe:
— Beinyckuuk Hayumtesas B 10-11-m knaccax: Juid  YCHIEHIHOIO IPOAOJDKEHHMs OOpa3oBaHUS IO

CHELUAJIBbHOCTSM, CBA3aHHBIM C IIPUKIIAHBIM UCIOJIb30BAHUEM MAaTEMATUKH.
— BBIMYCKHUK MOJYYHT BO3MOKHOCTh HayunThesi B 10-11-M kmaccax: s obecriedeHHs] BO3MOKHOCTH
YCIIEUTHOTO MPOJOHKEHUs 00pa30BaHUs MO CIEHATLHOCTSIM, CBSI3aHHBIM C OCYIIECTBIEHHEM Hay4YHOU U
HCCIIEIOBATENbCKON AESITETFHOCTH B 00J1aCTH MaTEMAaTHKU U CMEKHBIX HAYK.

B cootBerctBun ¢ ®denepanbupiM 3akoHOM «OO0 oOpazoBanuu B PD» (cr. 12 m. 7) opranuzanuu,
OCYILIECTBISIONINE 00Pa30BATENbHYIO NESATENBHOCTh, PEATM3YIOT 3TH TpeboBaHWs B 00pa3oBaTENbHOM
MIPOILIECCE C YUETOM HACTOSIIEH MPUMEPHON OCHOBHOM 00pa30BaTeNbHOM MPOTpaMMBbI KaK Ha OCHOBE y4eOHO-
METOJMYECKUX KOMIUIEKTOB COOTBETCTBYIOLLIETO YpOBHs, Bxomamux B DenepanbHblii INEpeUYEHb

MI/IHI/ICTepCTBa 06pa30BaHI/I}I " HAYKHU Poccuiickoit @enepaunn, TaK 1 C BOBMOXHBIM HCIIOJIb30BAHUEM MHBIX



HMCTOYHUKOB yueOHOU uHpopMaiuu (ydeOHO-METOUIEeCKHe TT0CO0us, 00pa30BaTeNbHbIC TIOPTAIBI U CANTHI
U Jp.)

Llesn ocBoeHusi mporpaMmbl 0a30BOro YpoBHsI — oOecleyeHHe BO3MOXKHOCTH MCIOJIb30BAHUSA
MaTeMaTUYEeCKUX 3HAHUN M YMEHHMH B MOBCEIHEBHOM YXMU3HU U BO3MOXKHOCTH YCIEUIHOTO MPOJOJIKCHUS
00pa3oBaHus MO CHEUUATBHOCTSAM, HECBA3aHHBIM C MPHUKIAJHBIM HCIOJIH30BAHWEM MaTeMaTuku. BHyTpu
ATOTO YPOBHS BBIJCIISIOTCS JIBE PA3IUYHBIC IPOTPAMMBI: KOMIEHCUpyloujas 6a306as i OCHO8HAS 6A3084asl.

Komnencupyromas 6a3oBas mporpaMmma COACpPKUT PACHIMPEHHBIN OJOK MOBTOPEHUS W NpEAHA3HAYCHA
UL TeX, KTO IO Pa3IMYHBIM IPUYMHAM II0CJI€ OKOHYAHUS OCHOBHOW INIKOJBI HE MMEET JO0CTaTOYHOU
MOJTOTOBKH JUIS YCIIEITHOTO OCBOCHUS Pa3JIeNIOB aNreOphl M HadaJl MaTeMaTHYEeCKOTO aHaIN3a, TeOMETPHUH,
CTaTUCTHUKH U TEOPUU BEPOSTHOCTEHN 1O IporpaMMe cpeaHei (IoJiHoi) o0uieo0pa3oBaTeIbHON MIKOJIBI.

[Iporpamma mo mMaTtemaTtuke Ha 0a30BOM YpOBHE IpeHAa3HAYCHA JUTsl 00YJarOIIUXCSl CPETHEH MIKOJIBI, HE
WCTIBITBIBABIINX CEPhE3HBIX 3aTPYAHEHUH Ha IPEABAYIIETO YPOBHS O0yJIeHHSI.

OOyuaromuecsi, OCYIIECTBISIOMME O0O0ydeHHe Ha 0a30BOM YpOBHE, [OJDKHBI OCBOUTH o0OIIue
MaTeMaTH9YeCKHUEe YMEHUS, HEOOXOIMMBIE TS )KH3HA B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHH TIOTy4atoT
BO3MOKHOCTh HM3YYHTh TPEAMET TIyOXe, ¢ TeM, YTOObI B HajdbHEWIIEM IpH HEOOXOJUMOCTH H3YydaTh
MaTeMAaTUKY I TPO(ECCHOHATTFHOTO IPUMEHEHUSI.

[Tpu m3yyeHNH MaTeMaTHKW Ha YIIIYOJICHHOM YPOHE TNPENbSBISIOTCS TPEOOBAaHUS, COOTBETCTBYIOIIHE
HaIMpPaBJICHUIO «MaTeMaTuKa i MpodeccuoHaTIbHON JAesITENbHOCTH»; BMECTE C TEM BBIITYCKHUK MOJTy4aeT
BO3MOXHOCTh M3Y4YHTh MaTeMaTUKy Ha ropasio 0oJiee BBICOKOM YPOBHE, YTO cO3J4acT (pyHIaMEHT Uit
JalbHENIIIET0 Cephe3HOT0 U3yUeHHs] MaTEMAaTHUKH B BY3€.

[IpumepHBIE TPOTPAMMBI COJEPKAT CPABHUTEIBHO HOBBIM JIJI1 POCCUMCKOM IKOJIBI pa3aen «BepoaTHOCTh
u cratuctukay. K aToMy pasaeny OTHOCSTCS TaKKe CBEACHUS U3 JOTMKH, KOMOMHATOPUKYU U TEOPUH I'padoB,
3HAYUTENILHO BapbUPYIOLIUECS B 3aBUCUMOCTH OT TUIIA TPOTPAMMBI.

Bo Bcex mpuMepHbIX IporpaMMax 00JIbIIOe BHUMAHKE yEIsIeTcs MPaKTUKO-OpPUEHTHPOBAHHBIM 3aa4aM.
OpHa M3 OCHOBHBIX IIENEH, KOTOpPYIO pPa3pabOTYMKU CTaBUIU Iiepel co0ol, — co3gaTh IpUMEpHbIE
MIPOrPaMMBI, TJIe €CTh MECTO MIPUMEHEHUIO MaTEMaTHUECKUX 3HAHUH B KU3HH.

[Ipy u3yyeHHn MareMaTuku OOJIBIIOE BHMMAHUE YJENSIETCS Pa3BUTUI0 KOMMYHUKATUBHBIX YMEHUI
(bopmynupoBaTh, apryMeHTHPOBATh U KPUTHUKOBATH), (POPMHUPOBAHHIO OCHOB JIOTHUECKOTO MBIIUICHUS B
4acTU MPOBEPKU HCTUHHOCTH W JIO)KHOCTH YTBEPHKACHUU, MOCTPOCHHUS MPUMEPOB M KOHTPIPUMEPOB,
LIEMOYEK yTBEpXKJIeHUH, (HOPMYTUPOBKU OTPUIIAHUH, a TakKe HEOOXOTUMBIX U JIOCTATOYHBIX YCIOBUU. B
3aBHUCHUMOCTH OT YpPOBHS MPOTPaMMBbI OOJBIIE WM MEHbIIE BHUMAHHS YAETSETCS YMEHHI0 paboTaTh MO
ITOPUTMY, METO/IaM TIOUCKA aNTOPUTMA U ONIPEACTICHHUIO TPAHHI] IPUMEHUMOCTH aJlTOPUTMOB.
TpeboBanus, chopMmynupoBaHHble B pasjene «l'eomerpus», B OOJbIIeH CTENEHW OTHOCATCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX TMPEACTAaBIEHUN U TpaduuecKuX METOJO0B, 4YeM K (QOpPMAIbHOMY OMHUCAHUIO

CTepeOMETPUYECKUX (DAKTOB.

OcHoBHasi 0a30Basi MporpaMma
Aure0pa u Ha4Yas1a aHAJIN3a



IToBTOpEeHue. Pemienne 3a1a4 ¢ UCHOJIB30BAHUEM CBOMCTB YHMCET U CUCTEM CUMCIIEHUS, AETUMOCTH,
JIOJIEM M 4YacTeM, IPOLIEHTOB, MOJyJied uucen. PelieHue 3a1ay ¢ UCHOJIB30BAHUEM CBOWMCTB CTENEHEH W
KOpHEH, MHOTOWICHOB, TPeoOpa30BaHUii MHOTOWIEHOB U APOOHO-PAllMOHATIBHBIX BRIPAXKECHH.

Pemenue 3agau ¢ uCnosib30BaHUEM IpadyCHOM MepbI yriia. Moyiib 4ynciia U ero CBOMCTBA.

Pemenne 3amau Ha NBUMKEHHE W COBMECTHYIO pabOTy C TMOMOINBIO JIMHEHHBIX M KBaJAPaTHBIX
YpaBHEHUH U UX cucTeM. Pelienue 3a7a4 ¢ MOMOILBIO YUCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM
MIEPEMEHHOM, C IPUMEHEHUEM N300paKEHUSI YUCIIOBBIX IIPOMEKYTKOB.

Pemienue 3ama4 ¢ UCTIOIBb30BaHUEM YUCIIOBBIX (PYHKIMHA 1 uX rpadukoB. Vcronp30BaHne CBOMCTB U
rpadUKOB JIMHEHHBIX U KBAAPATUYHBIX (DYHKIHMH, 0OpaTHON IPONOPIMOHATBHOCTH U (GYHKIMH y = +/x.
I'padmueckoe penieHrne ypaBHEHUI 1 HEPaBEHCTB.

Tpuronomerpuyeckasi OKpYKHOCTb, pajnaHHas mepa yria. CHHYC, KOCHUHYC, TAaHT'€HC, KOTaHI'€HC
MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIEACTBHUS M3 HEro. 3HAueHUs

T

TPUTOHOMETPUYCCKHUX (DYHKITUH YIS YTIIOB 0° 30° 45° 60° 90° 180°, 270°. (O,%; " %; %paz[). Dopmynvl
CII0JHCEHUS MPULOHOMEMPUYECKUX PYHKYUl, hopmynel npusedenuss, hopmynvl 080UHO20 apeyMeHmd.

Hymun ¢dyHKImu, npoMexyTkyd 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTh. HanOoubliee M HauMmeHbllee
3HaueHue ¢pynkuuu. [lepuoanueckue pynkuu. YetHocTh M HEUETHOCTh GyHKUMH. CrodicHble pyHKyuu.

Tpuronomerpuueckre GyHKIHUK Y = COSX, Y =SinX, Y = tgX. @yuxyus y =Ctgx. CoiicTBa u rpaduku
TPUTOHOMETPUYECKUX (PYHKIIHA.

ApKKOCHUHYC,  apKCHUHYC, apKTaHreHC  uucia.  Apxkkomawnzenc  uucna.  lIpocreitmme
TPUTOHOMETPUYECKHE ypaBHEHUs. Pelienre TpuroHoMeTpuyecKux ypaBHEHUH.

Obpamuvie mpucoHomempuyeckue @yHKyuy, ux ceolcmea u epaguku. Pewenue npocmetiniux
MPUCOHOMEMPUYUECKUX HEPABEHCME.

Crenenp c JAeWCTBUTEIBHBIM IOKAa3aTeleM, CBOMCTBa creneHu. I[IpocTeilmme mnoka3aTenbHbIE
ypaBHeHUs U HepaBeHCTBa. [loka3aTenbHas QyHKIUS U ee CBOMCTBA U rpaduK.

Jlorapudm umcna, cpoiictBa Jjorapudma. Jlecatuunwiii norapudm. Yucio e. HamypanvHoiil
noeapughm.  IlpeoOpazoBanue jorapuMuyeckux BbelpaxkeHuil. Jlorapudmuueckue ypaBHEHUS H
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduK.

Crenennas ¢yHKuus U ee cBoiicTBa u rpaduk. ppamoHnaabHbie ypaBHEHUSI.

Memoo unmepeanos 0is peuieHus HepageHcma.

IIpeobpazosanus epaguxos ynkyuil: cosue 860016 KOOPOUHAMHBIX OCell, PACMANCEHUE U CoHcamue,
ompasicenue OMHOCUMENbHO KOOpOUHamHuulx ocetl. I paguyeckue memoovl peuienus YypasHeHuu u
HepaseHcms. Pewenue ypasnenuii u nepageHcms, cooepicaujux nepemeHHyio o 3HaKomM MoOYJiA.

Cucmembl  NOKA3aMeENbHLIX, N02APUPMUYECKUX U  uppayuoHarbHelx  ypasHenuil. Cucmemobl
NOKA3AMENbHBIX, 102aPUPMULECKUX HEPABEHCME.

Bzaumno obpammnvie gpynxyuu. I pagpuxu 63aummo oopamuuix hyHKyuil.

Ypasnenusa, cucmemul ypasuenuii ¢ napamemponm.



[TpousBoanas pynkuuu B Touke. KacatenpHas k rpaduky pynxiun. I'eomerprudeckuii 1 Gpu3ndeckuit
CMBICT TIPOU3BOAHOM. [Ipou3BoaHbIE deMeHTapHBIX PyHKIUN. [Ipasuna oughgepenyuposanusi.

Bmopas npouszeoonas, ee ceomempuueckuti u pusuuecKuil CMoiCi.

[Tonsitue o HenpeprIBHBIX PyHKIMSAX. TOUKM SKCTpeMyMa (MakcuMyMa 1 MUHUMYMa). MccnenoBanue
SIIEMEHTAPHBIX (DPYHKIMA Ha TOYKH 3KCTPEeMyMa, HauOOJblIee M HAUMEHbIIEE 3HAYEHHUE C TOMOIUIBIO
MPOU3BOIHON. [locmpoenue epaghuxos Gpynkyull ¢ nomowsbo NPou3eooHsIX. Ilpumenenue npouzeoo0HolU npu
peuteHuu 3a0a4.

[lepBooOpasnas. [lepsoobpasnvie snemenmaphvix ynxyuil. [lnowadv KpusoarumelHol mpaneyuu.
@opmyna Heromona-Jleiibnuya. Onpedenennviii unmeepan. Buluucienue niowadeii niockux ¢ueyp u

0bvemos mei 6pAaAuleHUsl C NOMOULbIO UHmMezpaJd.

I'eomerpus
[loBTOopenue. Pemenune 3agay ¢ NOpUMEHEHUEM CBOMCTB (Uryp Ha IJIOCKOCTH. 3ajadyd Ha

JOKa3aTeIbCTBO M IOCTPOCHUE KOHTPIPHUMEpPOB. Mcrmosb30BaHWe B 3ajadax MPOCTSHINNX JIOTHUECKUX
npaBwI. PerreHne 3aja4 ¢ WCIOJB30BAHUEM TEOPEM O TPEYTrOJbHHKAX, COOTHOIICHHH B MPSMOYTOJIBHBIX
TPEeYroJbHUKaX, (DAKTOB, CBA3aHHBIX C YCTHIPEXYrOJIbHUKaMH. PelieHne 3a1ad ¢ MCIoJIb30BaHUEM (PaKTOB,
CBSI3aHHBIX C OKPY)KHOCTSIMU. Perienre 3a1a4 Ha I3MEPEeHUS Ha IIOCKOCTH, BBIYUCIICHUE JITMH U TUTOTIAICH.
Pewenue 3a0au ¢ noMoOwb10 6eKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. Ourypbl n ux u3obpaxeHus (kyO, mupamuma, npusma). OcHosHbie
noHsmusi cmepeomempuu u ux ceovicmsa. CedeHus Kyoa u Terpadpa.

Touka, mpsiMas ¥ IUIOCKOCTh B TPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHUH W CICACTBHS W3 HHX.
B3anMHOe pacroioskeHue MpsIMBIX U TUIOCKOCTEH B MpocTpaHcTBe. [lapauiebHOCTh MPSMBIX U TUIOCKOCTEH
B IIpocTpaHcTBe. M300paxkeHne mpocTeHmmX MpoCTPaHCTBEHHBIX (PUTYP Ha IIIOCKOCTH.

Paccrosinus Mmex 1y purypamu B IpOCTPAHCTRBE.

VYrasl B ipoctpancTBe. [lepneHuKyIIpHOCTh MPSMBIX U TUIOCKOCTEH.

[Tpoekiust purypbl Ha IJIOCKOCTh. [IpU3HAKK TNEPNEHAMKYJISIPHOCTH MPSIMBIX M IUIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex MepHeHIUKYIIpaXx.

Muororpannuku. [lapamnenenunen. CpoiicTBa HPSIMOYrOJILHOTO —Mapajuieienumena. Teopema
[Mudaropa B nmpoctpanctee. [Ipuzma u nupamuna. [IpaBuibHas nupamuia U nMpaBwibHas npu3ma. [Ipsmas
nupaMua. IIEMEHTBI IPU3MBI U TUPAMHU/IBI.

Tena BpameHus: UUIUHAP, KOHYC, cdepa u map. OCHOBHBIE CBOWMCTBA MPSMOTO KPYrOBOTO
HWJIHHJPA, PSMOTO KpyroBoro konyca. M3o00paskeHue Ten BpalleHus Ha MI0CKOCTH.

Ilpedcmasnenue 06 yceueHHOM KOHYce, CeueHust KOHyca (Napanieibhoe OCHOBAHUIO U NPOX0osiuyee
uepez 6epuIULY), ceueHuss YUIUHOpa (napaineivbHo u NepneHOUKYIApHO ocu), cevenus wiapa. Pazeepmka
YUIUHOPA U KOHYCA.

IIpocmetiwue KomOUHAYUU MHO202PAHHUKOG U Mell 6paujeHus medxcoy coboil. Boruncienue

3JIEMEHTOB POCTPAHCTBEHHBIX (GUTyYp (pedpa, IMaroHanu, yribl).



[Ino1mans NOBEPXHOCTH MIPABUIILHOU NTUPaMUIBbL U IIPAMOU IIpu3Mel. [1momans moBepXHOCTH IPSIMOTO
KPYroBOTO IIMJIMH/PA, MPSMOT0 KPYTOBOTO KOHYCa M IIapa.

[TonsiTre 06 o6beMe. OOBEM MUPaMUIBI U KOHYCA, MPU3MBI B uauHApa. O0beM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOUICHUSI MEXKAY IJIOLIAAIMU MOBEPXHOCTEH U 0ObeMaMH
101I00HBIX TE.

Heuorcenuss 6 npocmpancmee: napanieibHulil NEPeHOC, YEHMPATbHAs CUMMEMPUs, CUMMempUsl
omuocumenbHo niockocmu, nogopom. Ceoticmea ogudicenuti Ilpumenenue 0sudxicenuii npu peuienuy 3a0ay.

Bekropbl 1 koopauHATHI B TipocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHCIO, Yroj
Mexay Bekropamu. KoJiiMHeapHble U KOMIUIaHapHblEe BEKTOpbl. CranipHoe npousseoenue 6eKmopos.
Teopema o pasznoxcenuu ekmopa no mpem HeKOMHIaHapHulm eekmopam. Ckansipnoe npouzeedeHue
gexkmopos 6 koopounamax. llpumenenue 6ekmopos npu peuienuu 3a0ay Ha HAX0HCOeHUe PACCMOSHUL, ONUH,
naowiaoeti u 06bemos.

VYpasnuenue nnockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmpancmee. Popmyna ons
8LIYUCTEHUS PACCMOAHUS MEHCOY MOUKAMU 8 NPOCMPAHCMEe.

BeposiTHOCTL M craTucTHKA. PadoTa ¢ JaHHBIMEI
IToBTOpenue. Pemenue 3agau Ha TabaMuHOE U rpauecKoe MpeAcTaBlIeHue AaHHbIX. Mcnons3oBaHue

CBOMCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CpEAHNX, HANOOJIBIIIEr0 U HAMMEHBIIIETO 3HAYEHU s, pa3Maxa,
oucnepcuu. Pewenue 3aoau na onpedeneHue uyacmomel U epossmHocmu codvimuil. Buluucnenue
8eposimHOCmell 6 ONbIMAX C PABHOBOIMONCHLIMU dJIeMEeHMAapHuiMu  ucxodamu. Pewenue 3adau ¢
npumeHenuem Komounamopuxu. Pewenue 3a0au Ha evluucieHUue 8eposmHOCMel He3A8UCUMbBIX COObLIMUL,
npumeHenue Gopmynvl clodxcenus eeposmuocmel. Pewenue 3adau ¢ npumenenuem ouacpamm Jiinepa,
oepesa sepossmuocmell, hopmyavt bepnyniu.

Yenosnas eepoamuocme. [Ipasuno ymnoosrcenus eeposmuocmen. Popmyna noaHOU 8epoImMHOCHU.

Juckpemnvie cayuatinvle @eruyumsvl U pacnpedenenus. Hezasucumvle cnyuatinvle 6eruyuHbl.
Pacnpeoenenue cymmul u npouzgedenus He3agucumMbIx ciyyaiiHvlx geruyur. Mamemamuyeckoe odcudanue u
oucnepcust CIyHatHo 8eTUYUHDL.

Mamemamuueckoe ooxcudanue u Oucnepcusi CyMMvl CIy4auHvlx eeauuun. I eomempuyeckoe
pacnpedenenue. bunomuanvroe pacnpedeienue u e2o c8oLUCmaa.

Henpepuvignvie cnyuatinvie genuyunvl. Ilowsamue o niomuocmu eeposmuocmu. PasnomepHoe
pacnpeodenetue.

IlokazamenvHoe pacnpeoeneHue, e2o napamempbi.

Ilonamue o Hopmanvnom pacnpedenenuu. Ilapamempuvl HopmanvHo2o pacnpedenenus. lIpumepoi
CIYYAUHBIX 8eIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEUHOCIb USMEPEHUL, POCHL YellO8eKa).

Hepasencmeo Yebvuuesa. Teopema bBepuynnu. 3axkon 6onvuux uucen. Bwibopounwviii memoo
usmepenus geposmuocmeti. Ponv 3axona 6onvuux uucen 6 Hayke, npupooe u ooujecmae.

Kosapuayus osyx cnyuaunvix eenuyun. Ilonamue o rxosgpguyuenme roppensyuu. Coemecmuuie

Hab00eHUst 08YX CIYUAUHBIX 8elUtUH. BbibopouHblll KO3 duyuenm xopperayuu.



Yray0/eHHblil ypoBeHb
Aure0pa u Ha4yaJ1a aHAIU3a
[ToBTOpenue. Pemienune 3a1a4 ¢ UCNOJIB30BAHUEM CBOKMCTB YMCENl U CUCTEM CUUCIICHHUS, JETUMOCTH,

JIOJIE U 4YacTei, MPOLIEHTOB, MOJyJeld uucen. PemeHne 3agad ¢ UCHOJIb30BAHUEM CBOWMCTB CTENEHEH W
KOpHEH, MHOTOYJICHOB, MPEoOpa30BaHU MHOTOUWIECHOB U JPOOHO-pAIllMOHATBHBIX BBIpAXEHHN. PemeHue
3a7a4 C HMCIIOJIb30BAHUEM TPAJyCHOM Mepbl yria. Moaynb 4duciia U ero cBoictBa. Pemenue 3amad Ha
JBUKEHHE U COBMECTHYIO pabOTy, CMECH M CIUIaBbl C MOMOIIBIO JIMHEHHBIX, KBAJpPaTHBIX M JPOOHO-
palMoHaJIbHBIX YPaBHEHUNW U UX cucTeM. PeleHue 3aaay ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CHUCTEM
HEPABEHCTB C OJHOI MepEMEHHOMN, C MPUMEHEHUEM U300paKEHUS YUCIIOBBIX IPOMEXYTKOB. Perienue 3anau
C UCIOJIb30BaHUEM YHMCIOBBIX QYHKINN U UX I'padukoB. Mcrnonb3oBaHue CBONCTB U IpadKOB JTUHEUHBIX U
KBaJpaTHUHBIX (yHKIHH, 0OpaTHON MPOMOPIMOHATLHOCTH U GyHKIMH y = VX . ['padudeckoe permenue
ypaBHEHHH W HepaBeHCTB. lcmonb3oBaHue omnepanui HaJl MHOXXECTBAMU M BbICKa3bIBAHUSIMU.
Hcnonb3oBaHne HEPaBEHCTB U CUCTEM HEPABEHCTB C OJHOM NMEPEMEHHOM, YMCIOBBIX MPOMEKYTKOB, MX
oObeMHEHU U TmepeceueHuil. IlpumeHeHWe mpu pelIeHWH 3a7ad CBOMCTB apU(PMETHUECKON H
reOMEeTPUUECKOM POTrPecCHt, CyMMHPOBAHUS OECKOHEUHOM CXOI1IeICsl TeOMETPUUYECKON TPOrpPeCcCHH.

MuoxecTBa (YHCIOBBIC, TEOMETPHUECKHX (UTyp). XapaKTEPUCTHIECKOE CBOWCTBO, D3JIEMEHT
MHO’KECTBA, IyCTOE€, KOHEYHOE, OeckoHeuHoe MHOKecTBO. CrocoObl 3a1anus MHOXkecTB [lonMHOKeCTBO.
OTHOLIIEHUST TPUHAJICAKHOCTH, BKIIOYEHHUs, paBeHcTBa. Onepauuu Haja MHoKecTBamu. Kpyru Dinepa.
Koneunble 1 OeckoHEUHbIE, CYETHBIE U HECUETHBIE MHOKECTBA.

HcTunHble W JIOKHBIE BBICKA3bIBaHHWSA, ONEPAllMM HaJ BBICKAa3bIBAHUAMU. Ayredpa BbICKa3bIBaHMIl.
CBs13b BBICKA3bIBAaHUM C MHOKECTBaMH. KBaHTOPHI CyIIECTBOBAHMS M BCEOOITHOCTH.

3akoHbl JOruKH. OCHOBHBIE JIOTMYECKHE ITpaBuia. PellleHune JOormyeckux 3agad € HCIOJIb30BAHUEM
KpYroB JHjepa, OCHOBHBIX JIOTUYECKUX MPABUIL

YMmozakmroueHusi. OO0CHOBaHUS M JI0OKA3aTeNIbCTBO B MaTeMaTuke. Teopembl. Buabl MaremMaTHuecKux
YTBEPKIACHUN. Buowvl dokazamenvcms. Mamemamuueckas unoykyus. Ymeepowcoenus: obpamuoe 0aHHOMY,
NPOMUBONONIONCHOE, 0OpaAmHoe NPOMUBONON0NHCHOMY OanHOMy. IIpu3HAK U CBOWCTBO, HEOOXOIUMBIE U
JOCTaTOYHBIE YCIOBUSI.

Ocnognas meopema apugpmemuxu. Ocmamku u cpasnenus. Aneopumm Eexnuoa. Kumaiickas meopema
06 ocmamxax. Manas meopema @epma. q-uunvie cucmemvl cyucienus. QPyuxkyus Jinepa, yucio u cymma
oenumereti HAMYypPaIbHO20 YUCIA.

Paouannasn mepa yena, mpueonomempuuecxkas okpyscHocms. Tpueconomempuueckue yHKyuu yucen u
yenos. @opmynvl npugeOeHus, CLONCEHUs. MPUSOHOMemPUUecKuUx @yHKyut, @Gopmynsl 080UH020 U
non08uHHo20 apeymenma. IlIpeobpazosanue cymmvl, pazHOCMU 8 NpouzsedeHue MmMpueoHOMempuiecKux
@yHryuil, u Haobopom.

Hynu ¢hynxyuu, npomedxcymku 3naxonocmosncmeda, MonomoHHocmbv. Haubonvuiee u naumenvuiee
3Hayenue Gynkyuu. Ilepuoouueckue Gynkyuu u Haumenvwuti nepuod. Yemmuvie u HeuemHvle QYHKYUU.

Dynxyuu «Opobras uacme yucia» y = {X} u «yenas uacmo uucnar» y = [x] .



Tpuconomempuyeckue QYHKYUU YUCIO8020 AP2YMEHMA y = COSX, ¥ = Sinx, y = 1gx, y = CIgX.
Cesoticmsa u epaghuxu mpueoHoMempu4ieckux QyHKyuil.

Obpamnvie mpuzoHomempuieckue @YHKYUU, UxX 2naeHuble 3HAYEHUs, CBOUCMBA U 2papuxiL.
Tpuzconomempuueckue ypasnenus. OOHopoouvie mpucoHomempuieckue ypasnenus. Pewenue npocmeuuiux
MmpuecoHoMempuyeckux Hepageencma. llpocmetiuiue cucmemvl MpueoHOMEMPUUECKUX YDAGHEHU.

Cmenens ¢ OeticmeumenbHblM noKasamenem, ceoticmea cmenenu. Ilpocmetiwiue noxkazamenbHvle
ypasHenus u Hepasencmaa. Ilokazamenvhasn pynkyus u ee ceoticmea u epagux. Yucio e u pynkyus y = e*.

Jlocapugpm, ceoticmea noeapupma. [lecamuunviii u Hamypaivhvii aocapupm. Ilpeobpazosanue
Joeapupmuveckux evipaxcenuil. Jlocapugpmuueckue ypasnenus u Hepasencmaa. Jlocapugmuueckas pynkyus
u ee ceoticmea u 2pagux.

Cmenennas ghynxkyus u ee ceoticmea u epagux. UppayuonanvHule ypagHeHus.

[lepBuuHbIE TpEICTaBICHUS O MHOXKECTBE KOMIUJIEKCHBIX 4YHCeN. /lelicm8us ¢ KOMNIEKCHbIMU
yucnamu. Komnnexcno conpsascennvie yucna. Mooynoe u apeymenm uucna. Tpueonomempuueckasn gpopma
KOMNIIeKCHOo20 ucaa. Pewenue ypagHenuti 8 KOMIIEKCHbIX YUCTAX.

Meton wuHTEpBaJIOB Ui perieHus: HepaBeHCTB. [IpeoOpazoBanus rpapukoB (yHKIMM: CHBHT,
YMHOXCHHE Ha YHCIIO0, OTPAKEHUE OTHOCHTEIBHO KOOPAMHATHBIX oced. ['padudeckne MeToNbl perieHus
YpaBHEHWI W HEPaBEHCTB. PemeHne ypaBHEHHWH M HEPABEHCTB, COJCPIKANIMX TEPEMEHHYIO IOJ 3HAKOM
MOYJIS.

Cucrembpl TMOKa3aTeNbHBIX, JIOTAPUPMUUYECKHX ¢ UPPALUOHANBHBIX ypaBHeHUH. CHCTEMBI
MOKa3aTeIbHbIX, JOTapUPMUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

B3anmuo oOpaTtabie GpyHkmuu. ['padyku B3auMHO 00paTHBIX (PYHKITHIA.

VYpaBHEHUs, CUCTEMBI YPaBHEHUN C TAPAMETPOM.

®opmyna bunoma HerotoHa. Pemienue ypaBHeHM CTENEHU Bbile 2 CHelMaibHbIX BUIOB. Teopema
Buera, teopema besy. IlpuBonumbie u HempuBoauMMBbIE MHOTrouseHbl. OCHOBHas Teopema anreOpshl.
CumMMeTrpuueckre MHOTOUIeHBL. L{enouncieHHbie 1 1eI03HaYHbIe MHOTOYJICHBI.

Juogpanmosvl ypasnenus. Llennvie Opoou. Teoperia Pepria o cyymme Keaopamos.

Cymmsl u psaodsl, Memoobl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubaUNCEHUU OCUCMBUMENTbHBIX YUCET PAUUOHATbHBIMU.

MHoorcecmea Ha KOOPOUHAMHOU NIOCKOCTIU.

Hepasencmeo Kowu—Byusxoeckozo, nepasencmeo Hencena, nepagencmea o cpeoHux.

[Tonsatue npenena GyHkuuu B Touke. [lonamue npedena gynkyuu 6 beckoneynocmu. Acumnmomoi
epagura @ynxyuu. Cpasnenue beckoneyHo MAbiXx u bOeckoneuno 6onvwiux. HempepbIBHOCTh (YHKLUU.
Ceoticmsa nenpepuignvix ¢ynxyuil. Teopema Betiepumpacca.

Huddepenuupyemocts ¢ynkuuu. [IpomsBoanas ¢ynkuuu B Touke. KacarenmpHas k rpaduky
¢bynkuuu. ['eomerpuyecknii U (GuU3MUECKU CMBICT TPOU3BOJIHOU. [IpumeHnenue npou3gooHol 6 usuxe.
[IpousBoanbie anemeHTapHbIX GyHKIUH. [IpaBuna nuddepeHpoBanus.

Bropas npousBoHas, ee reoMeTpu4ecKuil U (pU3nYecKuii CMBICI.



Touku skcTpemyMma (MakcuMyMma U MUHUMYMa). MccnenoBanue saneMeHTapHbIX (QYHKIUH Ha TOUKH
SKCTpEMyMa, HauOoJblllee U HaMMEHbIIEE 3HAUCHHE C TIOMOIIBI0 MPOU3BOIAHON. [locmpoenue epagukos
@yukyuli ¢ nomowvio npou3eoonvix. Illpumenenue npouzeoonol npu pewenuu 3aday. Haxoocoenue
IKCMPEMYMO8 PYHKYUU HECKOIbKUX NePEMEHHDIX.

[TepBooOpasnas. Heonpenenennsiii uarerpani. IlepBooOpa3usie nmemeHTapHbix GyHKuid. [Lnomans
KpuBoMHENWHON Tpaneuuu. @®opmyna Herorona-JlelOnuma. OnpeneneHHbl UHTErpal. Bwiuucienue
naowaoetl nIOCKux ueyp u 06vemos mei 6pawjeHus ¢ NOMOWbIO UHMe2paia.

Memoovl pewienusi pyHKYUOHATLHBIX YPAGHEHUL U HEPABEHCNS.

I'eomerpus
IloBTOpenme. Pemenne 3a1a4 ¢ MCIIOJIb30BAHUEM CBOMCTB (DUTYP HA INIOCKOCTH. Perenue 3ajad Ha

JI0KA3aTeJILCTBO U MIOCTPOEHUE KOHTPIIPUMEPOB. [IpruMeHeHe NpoCTENIINX JIOTHYECKNUX MIPaBuil. Pelrienue

3aJlad_C HMCHOJB30BAHHEM TEOPEM O TPEYrOJIbHHKAX, COOTHOIICHUW B IMPSIMOYIOJBHBIX TPEYTOJIbLHHUKAX,

CbaKTOB, CBSI3aHHBIX C YETHIPEXYIOJbHHKAMH. PellieHre 3a7ay C KCIIOJIb30BaHUEM d)aKTOB., CBA3AHHBIX C

OKPYKHOCTIMH. Pelrenne 3aad Ha W3MEPSHUsI Ha MJIOCKOCTH, BRIYMCICHHS JUIMH U miomanei. Penrenne

3a7a4 € MOMOIIbIO BEKTOPOB M KOOPJAHMHAT.

Harmsgmas crepeomerpus. [Ipu3ma, napamienenunen, TupaMuia, TETpadip.

OCHOBHBIC MOHSITHS T€OMETPHUU B IPOCTPAHCTBE. AKCHOMBI CTEPSOMETPHUHM M CICACTBHS M3 HHX.

Honamue 06 axcuomamuueckom memooe.

Teopema Menenas ons _mempasopa. 11ocTpoeHHE CEYCHHH MHOTOTPAaHHUKOB METOJIOM CIICTOB.
[{enTpanbHOE TpoekTUpoBaHue. [locTpoeHne ce4eHHii MHOTOTPAHHUKOB METOJIOM MPOEKITUH.

CkpermBaroiuecs IpsiMbIE B IIPOCTPAHCTBE. YTO0J MEXKIY HUMH. Memoovl HaxoxcoeHUs pacCcmoaHull

MleCOV CKpeuusarnmumMucial npAMsbIMU.

TeopeMbl 0 TmapajaiaeibHOCTHM TPSIMBIX W TIJIOCKOCTEH B MPOCTpaHCTBE. llapamnenabHoe

IPOCKTUPOBAHUC U I/1306Da)K€HI/Ie d)I/Il"VD. L eomempuueckue mecma mouexk 8 nNpOCMpancmee.

IlepneHauKYISIPHOCTE IPSIMOM M MI0ockocTH. OpToroHajabHOE HIpoeKTHpoBaHue. HaknoHHBIE U

npoekiuu. TeopeMa 0 Tpex NepHeHIUKYIsIpax.

Buowi mempaadpoe. OpmoueﬁmpuquKuiZ mempaa()p, KGDKGCHbIIZ mempaadp, Da@HOZDaHHbZZZ

mempa30p. Ilpsamoyveonvuvii mempa’0p. Meduanwl u bumeouarnvl mempas’opd.

Hocmpausanue mempasopa 00 napaielenuneod.

Paccrosnus Mexay d)I/II‘VDaMI/I B IMPOCTPAHCTBCE. OOmwuit OCPIOCHAUKYIIAP JABYX CKPCIIMBAIOIIUXCS

IIpSAMBIX.

Yrael B mpocTpaHcTBe. IlepneHAuKYIIpHbIE IJIOCKOCTH. H/ZOZMG()b ODWZOZOHCUZbHOZZ npoexkuyuu.

HepneHdqumpHoe CceyerHue npusmbul. TD@XZDGHHbllZ u MHOZOZDQHHbllZ YecoI. Ceoticmea niockux Veio6

Mmuocoeparnno2o vena. Ceolicmea niaocKux u OGVZDCZHHbZ)C V2068 mpexzpanno2o yena. Teopembl KOCUHYCO8 U

CUHYCO6 ons mpexepaHHo2o yeid.

BI/IZ[LI MHOI'OI'PaAHHUKOB. Pd36€DmK1/l MHOCOZCPAHHUKA. Kpamqaﬁmue nymu Ha noeepxHocmu

MHOCOZCPDAHHUKA.




Teope,ml Qﬁﬂepa. HDaBI/IHLHLIe MHOT'OI'PaHHUKH. ﬂ@OTZCﬂ’l@@HHOCWlb npasuibHbvlX MHOCOZCPAHHUKOSB.

Ilpusma. Ilapamnenenunen. CpoiicTBa mapauiejgenunena. LIpsSIMOYrOJbHBIA HapajuIEIIEITUIE/.

HakimoHHBIE OPU3MBL

Iupamuga. Buasl nupamMua. DiaeMeHThl IPABWILHON THpaMUabL. [IupaMuIsl ¢ paBHOHAKIOHEHHBIMU

D66DaMI/I M TpaHsIMM, X OCHOBHBIC CBOMCTBA.

I1nomaay MOBEpXHOCTEH MHOIOIPAHHUKOB.

Tena BpameHus: NUAHHIP, KOHYC, map u chepa. CeueHnus MWIMHIPA, KoHyca U mapa. [llaposoit
CErMEHT, IIapOBOM CIJIOH, MIAPOBOM CEKTOP (KOHYC).

Ycedyennas nupamuia ¥ yCEYEHHBIN KOHYC.

Onemenmoi cghepuueckou eceomempuu. Konuueckue ceyeHusl.

KacarenbHble mpsiMmpie W TUIOCKOCTU. Brmcannele u omucaHHble cdepbl. Kacarowuecs cgepoi.
Kombunayuu men epawenus.

BexTops! u koopauHaTel. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOPA HAa YUCII0. YTOJ MEXIY BEKTOPaMHU.
CkansipHO€ MPOU3BEIICHHUE.

VpaBueHue miaockocTu. DopMyrna pacCTOSHUS MEXIAy ToukamMHu. YpaBHeHHE cdepbl. Dopmyna
paccmosiHua om modxku 00 niaockocmu. Cnocobvl 3a0anusi NPAMOU YPaGHeHUIMU.

Pewenue 3adau u Ookazamenbcmeo meopem ¢ HOMOULbIO B8EKIMOPO8 U MenoooM Koop()uHam.

Dnemenmol ceomempuu macc.

[Tonsatue ob6bema. O6beMbI MHOTOTPAaHHUKOB. OOBEMBI TeNl BpamieHus. Axcuomvl ob6vema. Bvieoo
Gdopmyn 06vemMo8 NPAMOY2OIbHOSO NaApaielenunedd, npusmvl U nUpamuovl. Popmynvl 05l HAXOHCOEHUS.
obovema mempasopa. Teopemvl 06 omHouLeHUAX 0OBLEMOS.

Ipunosicenuss unmezpana K 6blMUCIEHUIO 00beMO8 U nogepxHocmell men epawjenus. Iliowaow
chepuueckozo nosca. Obvem waposoco cnos. Ilpumenenue 00veMo8 npu peuteHul 3a0au.

[Tnomane chepsr.

Paszsepmra yununopa u konyca. Inowaoe nogepxnocmu yuruHopa u KOHycad.

KomOuHaImu MHOTOTPaHHHKOB U TEJ1 BpaIllCHHSI.

[Tompo6ue B mpoctpancTBe. OTHOILIEHHE 0OBEMOB U IIOIIA/ICH MOBEPXHOCTEH MOT0OHBIX (UTYD.

Heudicenust 6 npocmpancmee: NApaiiesbHblll. NEPEHOC, CUMMEMPUs OMHOCUMETbHO NIOCKOCHIU,
YEHMPANbHAS CUMMEMPUs, NOBOPON OMHOCUMENbHO NPAMOI.

Ilpeobpaszosanue noodobus, comomemus. Pewenue 3ad0au Ha NIOCKOCMU ¢ UCNONb308AHUEM
cmepeomMempuiecKux Memooos.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPHUsi TPAad0B 1 KOMOMHATOPHKA
IToBropenue. Mcnoap3oBanue TaONUI U AUarpamMM Ui MpeCTaBIeHNs JaHHbIX. Perienue 3a1ad Ha

NMPUMCHCHUC OIMMMCATCIBbHBIX XAPAKTCPUCTUK YHCIOBBIX Ha6op013: CpCOHUX, HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO
3HA4YCHUA, pa3Maxa, AUCICPCUHU U CTAHAAPTHOTO OTKJIIOHCHU. BrrunciaeHue 4actoT u BCPOHTHOCTCﬁ
coObITHli. Bpluncienne BCpOHTHOCTCﬁ B OIIbITaX € PaBHOBO3MOXHBIMH JSJICMCHTAPHBIMH HUCXOJaMU.
Hcnons3oBanue KOM6I/IH3.TOpI/IKI/I. Brruncienue BepOHTHOCTCﬁ HE3aBUCUMBIX COOBITHH. lcmonan3oBaHue

(bopMyIbI CIIOKEHHS BEpOATHOCTEH, Auarpamm Ditnepa, 1epeBa BeposTHOCTEH, popmynnbl beprysu.



Beposamnocmnoe npocmpancmeo. Axcuomvl meopuu 6eposimHocme.

VYcnoBHas BeposTHOCTh. [IpaBuiio yMHOKEHHsI BeposTHOCTEM. POpMysa IOJIHOM BEPOSTHOCTH.
®opmyia baneca.

JlckpeTHbIe cilydaliHble BEIMUMHBI U pactipeneneHus. CoBMeCTHbIE pacnipeeneHus. Pacipenenenue
CyMMBbI U MPOU3BEACHUS HE3aBUCUMBIX CIy4YaWHBIX BEJIMYMH. MaTeMaTuueckoe OXUIaHUE U JAUCIEePCHUs
CIIy4allHOM BEJIMYMHBI. MaTeMaTHYeCKOe 0KUIaHUE U JUCTIEPCUSI CYMMBbI CITyYaiiHBIX BEJTUYHH.

bunapnas cnydaiiHas BenuuyuHA, pacnpeneneHue bepHymin. ['eomerpuueckoe pacmpenesieHUe.
bunoMuanbHOE pacipeneneHue U ero CBoMcTBa. [ unepeeomempuueckoe pacnpeoenenue u e2o c8oUcmasd.

HenpepsiBHble cinyyaiiHple BenuuuHBL [LoTHOCTE BeposTHOCTH. DyHKIHS pacHperesICHHUs.
PaBHOMEpHOE pacnipeneneHue.

IlokazamenvHoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnupenenenue. Oynkius Jlammaca.
[TapameTpsl HOpManbHOTO pactipeaeneHus. [Ipumepsl cilydallHbIX BETUYHH, MOJYUHEHHBIX HOPMAIbLHOMY
3aKOHY (ITOTPEIIHOCTh U3MEPEHUM, POCT UeloBeKa). [{enmpanvras npedenvHas meopema.

Hepasencmeo UYebwviwesa. Teopema Yebdviwesa u meopema Bepuynnu. 3axon Oonvuiux uucen.
Buvibopounwiti memoo uzmepenus eeposmuocmeu. Ponv 3akona 6onvuwiux uducen 8 Hayke, npupooe u
obwecmse.

KoBapmamust aByx ciydaiiHbix BennuuH. [loHstne o koaddummente xoppensiuu. COBMECTHBIC
HaOJIOJICHUS IBYX CIy4YallHBIX BEJIMYUH. Buibopounsiii koagpuyuenm koppenayuu. Jlunetinas peepeccus.

Cmamucmuuyeckasa eunomesa. Cmamucmuxa Kpumepus u ee ypogeHb 3Hauumocmu. IlIpoeepxa
npocmeuwux 2unomes. IMnupudeckue pacnpeoeneHus U ux Ces13b ¢ meopemuiecKuMy pacnpeoeeHusmu.
Panzosas xoppenayus. Ilocmpoenue coomeemcmsui. Mnvekmuenvle u ClOPbEKMUBHBIE COOMBEMCMBUL.
buexyuu. [{uckpemnas nenpepwvignocme. llpunyun /upuxie.

Koouposanue. Jleouunas 3anuce.

OcHosmnvie nousamus meopuu epagos. epesvs. [[souunoe odepeso. Cesaznocms. Komnonenmoi

ceaznocmu. Ilymu na epaghe. Diineposvt u I amunbmonogvl nymu.

MnaHupyembie pe3ynbrathbl

IInanupyemMblie JIMYHOCTHBIE pe3yJbTaThl ocBoeHuss OOII



JInuHOCTHBIE pe3yJbTaThl B c(epe OTHOWICHWH o0y4yarommxcsi K cebe, K CBOeMYy 310pPOBbIO, K
MO3HAHUIO ce0s:
— OpHEHTAIMsl 00ydJaloIIMXCsl Ha JOCTHIKEHHUE JIMYHOTO CYUACTHS, PEATU3aMI0 MO3UTHBHBIX KXU3HEHHBIX
NIEPCIEKTUB, WHULMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTb U  CIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEIEIIEHNIO, CIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH )KU3HEHHbIE IJIaHBI;
— TOTOBHOCTh M CHOCOOHOCTH OOecreunTh cebe M CBOMM OJIM3KMM JOCTOWHYIO KH3HB B IIpOIECcCe
CaMOCTOSTENBHOM, TBOPUYECKON U OTBETCTBEHHOU JNEATEIBHOCTH;
— FOTOBHOCTh U CLIOCOOHOCTh 00YYAIOIIKXCS K OTCTAUBAHUIO JIMYHOTO IOCTOMHCTBA, COOCTBEHHOTO MHEHUS,
TOTOBHOCTb M CIOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO IMO3UIMIO IO OTHOLIEHUIO K OOILIECTBEHHO-
MOJIMTUYECKUM COOBITHSIM TPOLUIOrO M HACTOSALIET0 HAa OCHOBE OCO3HAHHWS W OCMBICIEHUS HCTOPUH,
JYXOBHBIX [ICHHOCTEW U JOCTHKCHHUI HAIlIEH CTPaHBbI;
— TOTOBHOCTb M CIOCOOHOCTh OOYyYaromMXCSi K CaMOpPA3BUTHUIO M CaMOBOCHUTAHUIO B COOTBETCTBUU C
00LIeYeIOBEUECKUMH LEHHOCTAMU M MJieallaMH TPa)<IaHCKOro oOmiecTBa, MOTPEOHOCTh B (U3NYECKOM
CaMOCOBEPILEHCTBOBAHUH, 3aHITHUAX CIIOPTUBHO-030POBUTEILHON JESITENbHOCTHIO;
— OPUHATHE U peanu3alus IEeHHOCTeH 3J0poBOro U 0e30macHoro oopasa Ku3HU, OepeK Hoe, OTBETCTBEHHOE
1 KOMIIETEHTHOE OTHOILIIEHUE K COOCTBEHHOMY (PU3UUYECKOMY U MCUXOJIOTHYECKOMY 3/10POBbIO;

— HeMpUATHE BPEIHBIX IPUBBIYEK: KypeHHs], YHOTPEOIEHUS alIKOT0JIs, HAPKOTUKOB.

JIMYHOCTHBIE pe3yJbTaThl B cpepe oTHOMEHHI oOyuaromuxcsi K Poccun kak k Poaune (OtevecTBy):
— poccuiickas UASHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCUHUCKON MACHTUYHOCTU B MOJUKYIBTYPHOM
COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCHIMCKOrO Hapoaa U Cyanoe
Poccun, natpuoTusM, TOTOBHOCTH K CIIy>KeHUI0 OTEUecTBY, €ro 3alluTe;

— YBaK€HHE K CBOEMY HapoOAdy, YyBCTBO OTBETCTBEHHOCTH mepes, PoauHOM, ropaocTu 3a cBOM Kpaii, CBOIO
Ponuny, mpoiuuioe u HacTosiliee MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, yBakeHHE K rocCyAapCTBEHHBIM
cuMBoJiaM (Tep0, ¢uiar, THMH);

— (hopmHpoBaHUE YBaXKEHHUSA K PYCCKOMY SI3BIKY KakK roCyIdapCTBEHHOMY si3bIKy Poccuiickoii deneparum,
SBJIAIOIIEMYCS OCHOBOM POCCHHCKONM HASHTHYHOCTM M  TJIABHBIM  (PaKTOpOM  HAIMOHAIBHOTO
CaMOOIIPEeICIICHNUS;

— BOCHHTAaHHE YBAXKEHUS K KyJIbType, S3bIKaM, TPaauIMsaM M OO0bIYasM HApOAOB, MPOXKHUBAIOIINX B

Poccuiickoit ®enepanun.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIIECHHUI 00y4aloIuXcsl K 3aKOHY, FOCyJapcTBY U K
rpakIaHCKOMY 00IeCTBY:

— IpaXk1aHCTBEHHOCTb, TPaKIAHCKasl O3ULMS aKTUBHOTO M OTBETCTBEHHOT'O WIEHa POCCUHCKOro 00I11ecTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE IpaBa M OOS3aHHOCTH, YBA)KAIOLIETO 3aKOH W IMPaBOMOPSIOK,
OCO3HAHHO NPUHUMAIOLIETO0 TPAJUIMOHHBIE HAIMOHAJIbHBIE M OOIIeUeIOBEYECKHEe T'yMAaHHUCTHUECKUE M

ACMOKPATUYICCKHUEC ICHHOCTU, TOTOBOI'O K Y4aCTHUIO B O6H.[CCTBCHHOI>1 JKH3HH,



— MPU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX TPaB M CBOOO]I YEIOBEKa, KOTOPhIC IPUHAICKAT KAKIOMY OT
POKJIEHUS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX MpPaB M CBOOOJ 0€3 HapyIICHHUS TPaB U CBOOO
JIPYruX JUI, TOTOBHOCTh OTCTanBaTh COOCTBEHHbIC MpaBa W CBOOOBI YeJIOBEKAa M I'PaKJaHMHA COTJIACHO
oOIIeTTPU3HAHHBIM MPUHLIUIIAM U HOPMaM MEXKIyHapOIHOTO IpaBa M B COOTBETCTBUHM ¢ KoHcTHTylmMEi
Poccniickoit denepanuu, npaBoBasi ¥ MOJIUTUYECKAs TPAMOTHOCTD;

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTHUKH,
OCHOBAHHOE€ Ha JTHAJIOTE KYJIbTYP, a TAKXKe Pa3IHIHBIX (OPM OOLIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO
MeCTa B TOJMKYJIBTYPHOM MHUPE;

— WMHTEPUOPH3ALHUs LEHHOCTEH IEMOKpPAaTHH WU COIMAJIBHON COJHMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY
PETyIUpOBAaHHUIO OTHOIICHHUH B TPYIIE MW COIMATLHON OpraHU3aIii;

—TOTOBHOCTB 00YUAIOIMUXCS K KOHCTPYKTUBHOMY YYacCTHIO B IPUHSATHH PEIICHH, 3aTParuBaroIInX UX IpaBa
¥ HMHTEPECHl, B TOM YHCIIE B Pa3IMUYHBIX (hopMax OOIIECTBEHHOW CaMOOpraHU3aIlUH, CAMOYIPABICHHS,
0O0IIECTBEHHO 3HAUMMOMU IeATEIIbHOCTH;

— TIPUBEPKEHHOCTh HWJCSIM WHTEPHAIMOHAIN3MA, JPYKOBI, pPaBEHCTBA, B3aMMOTIOMOIIN HAPOJOB;
BOCIIMUTAHUE YBAXHUTEIHHOTO OTHONICHWS K HAIMOHAIBFHOMY JIOCTOMHCTBY JIIOJIEH, WX 4YyBCTBaM,
PEITUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTh OOYYaIOIIMXCSI TPOTHUBOCTOSTh HACOJOTHH DKCTPEMH3Ma, HAIMOHATIN3Ma, KCEHO(POOHH,
KOPPYINLNK; AUCKPUMHUHALUKA TO COLMANBHBIM, PEIUTHO3HBIM, PAcOBBIM, HAlMOHAJIHHBIM IpPHU3HAKAM U

APYTUM HETATUBHBIM COLIMAJIbHBIM SIBJICHUSAM.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHHH 00YYAIIUXCS ¢ OKPY/KAKIIMMHU JIOJAbMU:

— HPAaBCTBEHHOE CO3HAHHE U MOBEICHIE HA OCHOBE YCBOCHHUSI 00IIEUETIOBEUECKUX LIEHHOCTEH, TOJIepaHTHOTO
CO3HAHMS U MOBEJCHHS B MOJUKYITYPHOM MHUpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH AUAJOT C IPYTHMMH
JIIOJIbMH, IOCTUTATh B HEM B3aUMOIIOHUMAaHMsI, HAXOAUTh OOIIHE eI U COTPYIHUYATD I UX JOCTUKECHUS;
— IPUHATHE TYMaHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBaXKUTEIHHOE U JOOPOKeIaTeIbHOE OTHOIIEHUE K
JIPYroMy 4eliOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—CIOCOOHOCTh K COMEPEKUBAHUIO U (POPMHUPOBAHUE MO3UTUBHOTO OTHOLIEHUS K JIIOJSIM, B TOM YHCIE K
JUIAM C OTPaHUYECHHBIMH BO3MOKHOCTSIMH 370POBbS M HWHBAIUIAM; OepexHOe, OTBETCTBEHHOE H
KOMIIETEHTHOE OTHOLIEHHE K (U3NYECKOMY U TICHUXOJOTUYECKOMY 3/I0POBBIO APYIUX JIIOJEH, YMEHHE
OKa3bIBaTh MEPBYIO MOMOIIb;

— (QopMHUpOBaHUE BBHIPAKEHHOW B TMOBEJCHHH HPABCTBEHHOW MO3UIIMU, B TOM YHCIE CIHOCOOHOCTH K
CO3HATENIbHOMY BBIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHUS H TIOBEIEHUS HA OCHOBE YCBOCHHS
oOlIeUeNIOBeUeCKUX IEHHOCTe U HPABCTBEHHBIX UYBCTB (UECTH, JIOJITa, CHPaBEIMBOCTH, MUJIOCEPIUS U
TIpYKeTo0us);

— pa3BUTHE KOMIIETEHUUN COTPYJHUYECTBA CO CBEPCTHUKAMM, JAETbMH MIIQJILIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOM, y4eOHO-HCCIIeIOBAaTeNbCKOM, MPOEKTHOW M JPYruX BHAAX

ACATCIBHOCTH.



JInuHOCTHBIE pe3yabTaThl B cdepe OTHOLIECHUIT 00y4aloIUXCcs K OKPYKaKIeMy MUPY, ;KHBOMH
NpHUpoJe, XyA0KeCTBEHHOH KyJabTYype:

— MHPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH, 3HAYMMOCTH HayKH,
TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BJIaJICHHE JOCTOBEPHOW HH(OpMaImei o mepemaoBbIX
AOCTHIKCHUAX U OTKPBITUAX MHpOBOfI 1 OTCUYCCTBECHHOM HayKH, 3aMHTCPCCOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOUCTBE MUpPA U OOIIIECTBA;

— FOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA TPOTSHKEHUU BCEH KU3HU;
CO3HATEIBHOE OTHOUICHHE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCTICITHOW MPO(ECCHOHATBHON U
OOIIIECTBEHHOM JE€SATEILHOCTH;

— BKOJIOTHYecKasl KylIbTypa, OepeXKHO€ OTHOILIEHHUS K POJHOM 3emile, MpupoJHbIM OorarctBam Poccun u
MUpa; IOHUMaHWEC BIIMAHUA COMUAIIBHO-OKOHOMHWYCCKUX MMPOLECCOB HA COCTOAHUC HpHpOI[HOfI n COHHaHBHOﬁ
Cpenpl, OTBETCTBEHHOCTh 3a COCTOSHHUE MPUPOJHBIX PECYpCOB;, YMEHHSI M HABBIKH Pa3yMHOI'O
MpHUPOAOIIOJIb30BaHM A, HCTCPIIMMOC OTHOMICHUEC K I[GﬁCTBI/IfIM, MMPUHOCAIINM BPCJ OKOJIOTUH, an/I06peTeHne
OTIBITA SKOJIOTO-HAMPABJICHHON JEATENBHOCTH;

— 3CTETUYECKOE OTHOIIEHUSI K MUPY, TOTOBHOCTh K 3CTETUYECKOMY O0yCTPOMCTBY COOCTBEHHOTO OBITA.

JInyHOCTHBIE pe3yJbTaThI B cepe OTHOLIEHN 00y4AIOIMXCH K CeMbe U POAUTEISIM, B TOM YHUCJIe
NOATOTOBKA K CEMEHHOM KU3HU:

— OTBETCTBEHHOE OTHOILIEHHUE K CO3JAHHUIO CEMBU HAa OCHOBE OCO3HAHHOIO NPUHATHUS LIECHHOCTEW CEMEUHOMN
KU3HH;

— TOJIOXKHUTEIbHBI 00pa3 CceMbH, PpOAUTENbCTBA (OTLOBCTBA M MAaTEPUHCTBA), HMHTEPUOPHU3ALUSL

TPAIUITMOHHBIX CEMEHHBIX IICHHOCTEH.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOIIEHHSI 00y4AIOIIUXCH K TPYAY, B cepe conuaibHO-
IKOHOMMYECKUX OTHOLICHUI:

— yBa)K€HHE KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOp Oynaymied mpodeccuu Kak MyTh U CHOCOO peanus3alii COOCTBEHHBIX KU3HEHHBIX
TJIAHOB;

— TOTOBHOCTh O0YYarOMIMXCS K TPYJOBOM MPO(ecCHOHAIBHOM 1eATEIHHOCTH KaK K BO3MOXHOCTH y4acTUS B
pELIeHNUU JIMYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAMOHAIBHBIX TPOOIEeM;

— MOTPEOHOCTH TPYUTHCS, YBAKEHUE K TPYAY U JIOASIM TPyHa, TPYAOBBIM JOCTHKEHHSIM, T0OPOCOBECTHOE,
OTBETCTBEHHOE U TBOPUYECKOE OTHOILIEHUE K PAa3HBIM BUJIaM TPYJOBOH JEATEIbHOCTH;

— I'OTOBHOCTH K CS.MOO6CJ'Iy>KI/IBaHI/II-O, BKJIrO4as 06yquI/Ie M BBINIOJIHCHUEC JOMAIIHUX 00513aHHOCTEH.

JInyHOCTHBIE pe3yJbTaThI B cepe pusnyeckoro, nCHX0I0ru4€CKOro, COUAILHOIO U
aKaJeMHM4ecKoro 0/1aromnoJry4us 00y4arommxcs:

— (husnyeckoe, AIMOIMOHATBLHO-TICUXOJOTHYECKOe, COLMalIbHOE OJaromnonyyne oOydarolmuxcs B KH3HH
o0pa3oBaTeNIbHOW OpraHU3aluy, OINYIIeHWE JAEeThbMHU O0€30MacHOCTH U ICHUXOJIOTHYECKOT0 KOMQopTa,

MH(POPMAIMOHHOM 0€30MacHOCTH.



MnaHupyembie metanpeameTHble pe3ynbtaTtbl ocBoeHusa OOM

MertanpeaMeTHble pe3yinbTaThl OCBOSHHSI OCHOBHOM 00pa3oBaTelNbHOM MPOrpaMMbl MPEACTaBICHBI TPEMs
rpynnamM YHUBEpCaIbHBIX yueOHbIx aerctBuit (YV /).

PeryasitTuBHble yHMBepcaJbHbIe YUeOHbIe AelicTBUS
BeInyckHHK Hay4duTes:

— CaMOCTOSITEJIBHO ONPEAENATh UEIH, 3aJaBaTh I[MAPAMETPbl U KPUTEPUH, IO KOTOPBIM MOXKHO
ONPEAEIUTD, YTO LIEJIb JOCTUTHYTA;

— OIIEHUBATh BO3MOKHBIE TIOCIEACTBHUS TIOCTHXKCHHS TTOCTABICHHOM I1€JIH B I TETHHOCTH, COOCTBEHHOM
YKU3HU ¥ )KU3HU OKPYKAIOITUX JIF0JIeH, OCHOBBIBASICH HA COOOPAKEHUSIX STUKH M MOPAJIH;

— CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 33/1a4d B 00pa30BATEIHHOUN JACSITEIBHOCTH W KU3HEHHBIX
CUTYyalusX;

— OLICHMBATh PECYPChI, B TOM YHCIIC BPEMS W JpPyrue HeMaTepHaIbHBIE PECYPChl, HEOOXOIUMBIE IS
JIOCTUKEHHS TTIOCTABJICHHOM 1IEJIH;

— BBIOMpATh MYTh JTOCTIXKCHHS IIEH, IUIAHUPOBATh PEIICHHE TMOCTABICHHBIX 3a7ad4, ONTUMHU3HPYS
MaTepHualbHbIE U HEMATEPUAIbHBIE 3aTPATHI;

— OpraHu30BBIBaTh dPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHIKEHUS TIOCTABJICHHON
LIEIIN;

— COITOCTAaBJIATDH l'IOJ'Iy‘ICHHI:IfI PE3YIbTAT ACATCIBHOCTH C MOCTaBJICHHOM 3apaHeC LCIbIO.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

BbInycKHUK Hay4YHUTCS:
— UCKaTh M HaXoJuTh 000OIIEHHBIE CIIOCOOBI PEelIeHHs 3a7a4, B TOM YHCIIe, OCYIIECTBISATh Pa3BEPHYTHIN
MH(OPMALMOHHBINA IOUCK U CTAaBUTH Ha €r0 OCHOBE HOBBIE (YueOHBIEC U [TO3HABATENIbHBIC) 3a/1a4H;
— KPUTHYECKH OLIEHWBATh U HMHTEPIPETUPOBATH MH(OPMALMIO C Pa3HBIX MO3UIMHA, pacrno3HaBaTh U
(bukcupoBaTh MPOTUBOPEUUs B MHPOPMAITMOHHBIX HCTOUYHUKAX;
— HCIOJIb30BaTh Pa3jMyYHbIE MOJEIbHO-CXEeMATUYECKUE CPEACTBA JUIS MPEJCTaBICHHS CYIIECTBEHHBIX
CBsI3€H U OTHOIICHUM, a TAK)KE MTPOTUBOPEUHIL, BEISIBJICHHBIX B MH(DOPMAIIMOHHBIX HCTOUHUKAX;
— HaXxOJUTh U MPUBOAUTH KPUTHUECKHE apTYMEHTHI B OTHOLICHUH ACUCTBUIA U CYXKACHUN IPYroro; ClIOKOMHO
Y pa3yMHO OTHOCHUTBHCS K KPUTUYECKUM 3aMEUaHUSM B OTHOIIIEHUN COOCTBEHHOTO CYXKJCHHSI, pacCMaTpPUBaTh
UX KaK pecypc COOCTBEHHOTO pa3BUTHS,
— BBIXOJMTH 32 PAMKHU y4EOHOTO MpeAMETa U OCYIIECTBIATH IIEICHANIPABICHHBIH MOMCK BO3MOXHOCTEH s
IIMPOKOT0 MepeHoca CPesICTB U COCOO0B JIeHCTBHYS;
— BBICTpaWBaTh MHJUBUIYATbHYIO OOpa30BATEIbHYIO TPACKTOPHUIO, YUUTHIBAasS OTPAHHYEHHUS CO CTOPOHBI
JIPYTUX YYaCTHUKOB U PECYpPCHBIE OTpaHUYEHHUS;

— MCHATBH U YACPIKUBATL PA3HBIC NO3UIIUHN B MM03HABATEIILHOM JeSITeIbHOCTH.

KoMMyHuUKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUSA



BeInyckHUK Hay4duTCA:

— OCYIIECTBJIATh JEJIOBYI0O KOMMYHHKALIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPHU
o0Opa3oBaTeNbHOW OpraHM3alik, TaKk W 3a e€e TMpeAeiaMu), MOAOHpaTh IMAPTHEPOB Ui JEIOBOM
KOMMYHHUKAIMH UCXOJS U3 COOOpaKEHHUH pe3yIbTaTUBHOCTH B3aMMOICHCTBHS, @ HE TMYHBIX CHMITATHIA;

— IPU OCYLIECTBICHUH T'PYNIIOBOH pabOThI ObITh KaK PYKOBOIMTENEM, TaK M YJICHOM KOMaHIBI B Pa3HBIX
poJisix (reHeparop uaen, KpUTHK, UCIIOJHUTENb, BBICTYNAIOIINM, SKCIIEPT U T.1.);

— KOOpPAMHMPOBATh U BBIINOJHATH pabOTy B YCIOBHUSX PEAJbHOTO, BUPTYAJbHOTO U KOMOWHHPOBAaHHOIO
B3aUMOJICHCTBHS,

— pa3BepHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3PEHMSI C UCIOJIb30BAaHUEM a/IeKBaTHBIX (YCTHBIX U
MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(IMKTOTE€HHbIE CUTyallUM WM NPEJOTBpaIlaTh KOH(QIMKTBI 1O HUX aKTUBHOM (asbl,

BBICTPaNBATh JIEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIINIO, U30€rasi IMYHOCTHbIX OLLeHOUYHbIX CYXAEHWN.



NMnhaHupyemblie npegmeTHble pe3ynbtatbl ocBoeHna OOI

ba3oBrlii ypoBeHb
«IIpobeMHO-PyHKIIMOHAIbHBIE Pe3yIbTAThD)

Paszpnen I. BeInnyCKHUK Hay4YuTCS I11. BbINYCKHUK NOJYYUT BO3MOKHOCTh
HAYYHUTHCH

Hean JIns ucnosib30BaHMs B MOBCEAHEBHOM Lna pazeumusa moluienus, UCNOIb306aHUA 6

OCBOCHHUA KHU3HU U 00ECTIeYCHUST BO3MOKHOCTH NOBCEOHEBHOU HCUZHU U obecneueHus

npeaMera YCIIELUIHOTO MPOI0JIKEHUS B03MOACHOCMU YCHNEUWHO20 NPOOOIHCEHUS]
00pa3oBaHus MO CIIEUATLHOCTSIM, HE 006pazosanusi NO CNeYUuarbHOCMAM, He
CBSI3aHHBIM C MPUKIIAIHBIM CBA3AHHBIM C NPUKTIAOHBIM UCNOIb308AHUEM
HCI0JIb30BAHUEM MaTEMaTUKU Mamemamuxu

DJIeMEeHTBI - OmnepupoBath Ha 6a30BOM ypOBHE - Onepuposams NOHAMUAMU. KOHEUHOE

TeOpUuM TIOHATUSIMH: KOHEYHOE MHOXECTBO, MHOHCECMBO, 2TIeMEHM MHOJICecmsaa,

MHOKECTB U 2JIEMEHT MHOKECTBA, IO IMHOKECTBO, HOOMHOJICECMB0, nepeceyeHue u

MaTeMaTu4 - | [epecedyeHre u o0beIMHEeHne 00vbeOuHenue MHONCECm8, YUCTIO8ble

€CKOM JIOTUKH

MHO>KECTB, YHCJIOBbIE MHOKECTBA Ha
KOOPAMHATHOW MPSIMOM, OTPE30K,
UHTEpBA;

- oIepupoBaTh Ha HA30BOM YpOBHE
MOHATUSMU: YTBEPKICHHE, OTPULIAHUE
YTBEPKACHHS, ICTUHHBIC U JIOKHBIC
YTBEPKICHUS, IPUUMHA, CJIEJCTBUE,
YaCTHBIN ClTydail 001Iero
YTBEPKJICHHUSI, KOHTPIIPUMED;

- HAaXOJUTh NIEPECEUEHUE U
00BbeIMHEHNE IBYX MHOXECTB,
Mpe/ICTaBICHHBIX Ipauyuecku Ha
YUCIIOBOM MPAMOI; -
CTPOUTH HA YUCIIOBOW MPAMOI
IIOJIMHOKECTBO YUCJIOBOI'O MHOYKECTBA,
3a/IaHHOE MPOCTEUIINMH YCIIOBUSIMU;

- pacro3HaBaTh JIOXKHBIE YTBEPKICHNUS,
OLIMOKYU B PACCY)KICHUSIX, B TOM
YHUCJIE C UCTOJIb30BAHUEM
KOHTPIIPUMEPOB.

B nosceonesroti scuznu u npu
U3yueHuu opyaux npeomemos:

- HCIOJb30BaTh YMCIOBEIC MHOXKECTBA
Ha KOOPJIMHATHOW MPSIMOU JIJTS
OIMCAaHMS PEATbHBIX MPOLIECCOB U
SIBJICHU;

- IPOBOJIMTH JIOTUUECKUE PACCYKACHUS
B CUTYalUSAX ITIOBCEHEBHOM KU3HU.

MHOIHCeCm8a Ha KOOPOUHAMHOU NPSAMOLL,
ompe30K, UHMep8aJl, NOJYUHMePEa,
NPOMENCYMOK C 8bIKOIOMOU MOUKOU,
epaghuueckoe npedcmasieHue MHONCECME
HAa KOOPOUHAMHOU NIOCKOCU,

- onepupoB8amv NOHAMUIMU:
ymeepacoenue, OmpuyaHue ymeepircoeHus,
UCMUHHbBLE U I0NHCHbIE VINGEPHCOCHUSL,
npuduHa, credcmaue, YACmHwlll Cayuai
00We20 ymeepaicoeHust, KOHmpnpumep,
-nposepsams NPUHAOTIEHCHOCb dTleMeHmMA
MHOJICECmBY;

- Haxooums nepeceveHue u 00veOuHeHue
MHOICeCms, 8 MmoM yucjie npeocmasieHHbIX
epaghuuecku Ha YUci080U NPAMOU U Ha
KOOPOUHAMHOU NJIOCKOCMU,

- NPOBOOUMb OOKA3AMeNbHble
paccysicoerust 011 000CHOBAHUS
UCMUHHOCTU YIBEPIHCOEHUII.

B noseceonesHotl sxcuznu u npu u3yyeHuu
Opy2ux npeomemos: -
UCNONIL308AMb YUCTI08bE MHOMCECEA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU Ol ONUCAHUS
PeanbHbiX NPOYECcco8 U AGNeHUlL;

- Npo80OUmMb JoKazameibHvle
PACCYAHCOeHUSL 8 CUMYAYUAX NOBCEOHEGHOU
JHCUZHU, NPU peuleHUU 3a0ad U3 Opy2ux
npeomemos.

Yucaan
BbIPasKeHU S

- OnepupoBath Ha 0230BOM YpOBHE
MOHATHSAMM: LIEJIO€ YKUCIIO, NETMMOCTh
gucel, OOBIKHOBEHHASI POOb,
JecsITuYHasi APoOb, parMoOHAIBHOE
YHCII0, MPUOTMKEHHOE 3HAUCHHE
YHCIIa, YacTh, JOJISI, OTHOIIIEHHE,
MIPOLIEHT, MOBBIIICHUE U MOHWKEHNE Ha
3aJJaHHOE YHUCJIO MPOIIEHTOB, MacIITa0;
- OmNepupoBaTh HAa OA30BOM yPOBHE

- C600600HO onepuposamv NOHAMUAMU:
yenoe 4ucio, 0eUMOCmb Yucer,
00bIKHOBEeHHAs OpODOb, decamuyHas Opoos,
PAYUOHATIbHOE YUCTO, NPUOTUNCEHHOE
3HaYeHUe YUCa, Yacmo, 005, OMHOUleHUe,
npoyexm, noGvluleHue U NOHUNCEHUE HA
3a0anHOoe YUCIIO NPOYEHMOo8, Macuimao,

- NPUBOOUMb NPUMEPLL YUCEN C 3A0AHHBIMU
C80UCMEAMU 0eIUMOCIU,




MOHATUSAMHU: JIorapu(M Yncia,
TPUTOHOMETpUYECKAs OKPY>KHOCTb,
rpagycHasi Mepa yria, BeJInUYMHa yrija,
3aIaHHOTO TOYKOH Ha
TPUTOHOMETPUUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHI'€HC U KOTaHT€HC
YIJ10B, UMEIOLIUX [TPOU3BOJIbHYIO
BEIIMYMHY;

- BBITIOJIHATH apu(METHUECKHE
JEWCTBUS C LEIBIMH U PAIOHAIBHBIMA
YHClIaMU;

- BBITOJIHATH HECIIOKHBIC
peoOpa30BaAHMS YUCITIOBBIX
BBIPKECHUH, CO/IEPKAIINX CTETICHU
qucel, JIM00 KOPHU U3 YUCell, JTU00
Jorapu(Qmbl YUCET;

- CPaBHHMBATH PAMOHAIBHBIC YHCIIA
MEXy CO0O0i;

- OIICHWBAaTh U CPAaBHUBATH C
paMoOHATFHBIMU YHCIIaAMU 3HAYCHHS
LEIBIX CTENEHEN YUCell, KOpHEN
HaTypaJbHOMN CTEIIEHU U3 YUCE,
Jorapru(MoB Yrcen B TPOCTHIX
ClIydasx;

- n300pakaTh TOUKaMH Ha YUCIOBOM
MIPSIMOM 11eNble ¥ palluOHaIbHbIE
qHCcIa;

- n300pakaTh TOUKaMH Ha YUCIOBOU
MIPSIMOM 11eJIble CTETIEHN YK CEeNl, KOPHU
HaTypaJbHOW CTETIEHU U3 YHCEl,
Jorapu@Mbl YKCEN B IPOCTHIX CIydasx;
- BBITIOJIHATH HECIIOXKHBIE
npeoOpa3oBaHus IENBIX U IPOOHO-
paloHaIbHBIX OYKBEHHBIX
BBIPAKCHUI;

- BBIP@XXaTh B MPOCTEHIINX CIydasx U3
pPaBEHCTBA OJIHY IEPEMEHHYIO Yepe3
Apyrue;

- BBIYHCIATH B IPOCTHIX CIAyYasiX
3HAYEHUS YUCITIOBBIX U OYKBEHHBIX
BBIPKEHUH OCYIIECTBIISIS
HE0OXO0IMMBIE MOICTAHOBKU U
npeoOpa3oBaHus;

- n300pakaTh CXeMaTHYECKU yroJ,
BEJIMYUHA KOTOPOTO BhIpa’keHa B
rpajgycax;

- OILIEHMBATh 3HAKH CHHYCA, KOCHUHYCA,
TaHIeHCa, KOTAHI'€HCA KOHKPETHBIX
YTJIOB.

B noesceownesnoii sicuznu u npu
u3yueHuU opyaux yueoHvlx npeomemoas.
- BBITIOJIHSITh BBIYUCIICHHS TIPU
peIICHUH 33124 TPAKTUIECKOTO
XapakTepa;

- BBITOJIHATH MPAKTHYECKUE PACUETHI C

- Onepupo8amev NOHAMUAMU. T02APUPM
yucia, mpuecoHoOMempu4ecKas
OKPYIHCHOCMb, PAOUAHHAS U 2PAOYCHAS
mepa yena, 8eliuduna yend, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUYECKOU
OKPYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2108, UMEIOUUX NPOU3BOTLHYIO
BENUYUHY, YUCTA € U T,

- BbINOIHAMb apugmemudeckue 0eticmeus,
couemas ycmHvle U NUCbMEHHble NPUEeMbl,
npuMeHsis npu HeooxooUMoCmu
8bIYUCTUMENbHBIE YCIMPOUCMEA;

- HAX0OUMb 3HAYEHUS] KOPHS HAMYPATbHOU
cmenenu, cmenenu ¢ payuoHaIbHbIM
nokasamesnem, 102apupma, UCnoIb3ys npu
HeoOX00UMOCMU 8bIYUCTUMETIbHBLE
ycmpoticmea;

- NOIb308AMbCS OYEHKOU U NPUKUOKOU NpU
APAKMUYecKUx pacuemax,

- NPOBOOUNb NO UIBECMHBIM POpMYIaM U
npasuiam npeobpaszoearus OYKeeHHvLX
8bIPAdCEHULL, BKIIOYATOWUX CIMENneHU,
KOPHU, 102apughmol u
mpuzoHomempudeckue QYHKYuu,

- Haxooumbv 3HAYeHUsl YUCTOBbIX U
OYKBEHHBIX BbIPANCEHUL, OCYULeCNEAs
HeobX00uMble NOOCMAHOBKU U
npeoobpazosanus,

- U300Opasicamv cxemMamuiecku y2o,
BeIUYUHA KOMOPO20 8bIPANCEHA 8 2PAOYCAX
UnU paouanax,

- UCNONIL308AMb NPU Peulenun 3a0ay
maobIuyHble 3HaA4eHUs
MPULOHOMEMPUUECKUX (DYHKYULL Y2N08;

- BbINOJIHAMb NEPesoo0 GeUUUHbL Yelad U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnoii srcuznu u npu usyueHuu
opyaux yueOHbIX npeomemos:

- 8bINONHAMb 0EUCMBUSL C YUCTIOBLIMU
OAHHLIMU NPU peuleHUU 3a0ay
NPAKmMuyecKo20 xapakxmepa u 3a0ad u3
PAa3UYHbIX 00aaCmel 3HAHULL, UCNONb3YA
npu HeobX00UMOCMU CNPABOYHbBLE
Mamepuansl U GblYUCTUMENbHBLE
yempoucmea;

- OYyeHusamv, CPAGHUBAMb U UCNONB308AMb
npu pewenuy nPaKmuyeckux 3a0ay
YUCN0BblE 3HAYUEHUS PEATIbHbIX GENUYUH,
KOHKpemHble YUCTI08ble XAPaAKMeEPUCTUKU
00beKmos OKpydHcarue2o Mupa.




UCIOJIH30BAHMEM TTPH HEOOXOAUMOCTH
CIPAaBOYHBIX MATEPUATIOB U
BBIUMCIIUTEIBHBIX YCTPOUCTB;

- COOTHOCHUTH peasibHbIC BEIIMYHHBL,
XapaKTePUCTUKH OOBEKTOB
OKPYKAIOILEro MUpa C UX
KOHKPETHBIMU YMCIIOBBIMU
3HAYCHUSMU;

- WCTOJIB30BATh METOJIBI OKPYTJICHUS,
MPUOIMKEHHS U IPUKUAKH TIPH
peIIeHNH MTPAKTUYECKHX 3a/1a4
IIOBCEITHEBHOM KU3HH.

YpaBHeHus u

- PemaTe JIMHENHBIE ypPaBHEHUS U

- Peuwwamo PAUYUOHANIbHbLE, NOKA3ANME/IbHbLE

HepaBeHCTBAa | HEPABEHCTBA, KBAJPAaTHBIC YPAaBHEHUS; | U JlocapugmuyecKue ypasHeHus u

- pemarth JorapugMuIecKue HepaseHcmaa, npocmeuiuiue

ypaBueHust Bujga l0ga(bx +c¢)=dmu UPPAYUOHAIbHbIE U MPUSOHOMEMPULECKUE

MPOCTEHIIIIEe HEPAaBEHCTBA BHU/IA VPABHEeHUsl, HEPABEHCBA U UX CUCTNEMDb,

logax < d; - UCNONIL308AMb MEMOObL PEULCHUSL

- pemaTh MOKa3aTeIbHBIC YPABHEHHS, | VPAGHEHUll: npugedeHue K 6udy

Buma a®*°=d (rae d MoxkHO «npouzeedenue pasHo HYI0» UlU «YACMHOe

MPEJICTAaBUTh B BUJIC CTEIICHH C PABHO HYIOY, 3aMeHA NePEeMEHHbIX;

OCHOBAHHUEM a) U MPOCTEHIIHE - UCNOIb308aMb Memoo UHMEPBAN08 OJis

HEpaBEHCTBA BUA a*<d (rmed | pewenus nepasencms;

MOYHO TIPEJICTABUTDH B BUJIE CTCTICHU C | - UCHOAB308AMb cpaduyecKuii Mmemoo OJisl

OCHOBaHHWEM a);. - MIPUBOJIUTH NPUOTIUINCEHHO20 peuleHUsl YPAGHEHU U

HECKOJIBKO NMPHMEPOB KOPHEH HepaseHcma,

MPOCTEHIIIETO TPUTOHOMETPHUYECKOTO - U306padCcamv HA MPULOHOMEMPUYECKOU

ypaBHEHHS BHJA: SINX = a, COSX = a, OKPYIHCHOCHU MHOICECTNBO PeUleH Ul

tg X = a, ctg X = a, r;1e a — TabIMYHOE APOCMEUUUx mpueoHOMempuUyecKux

3HaYCHHUE COOTBETCTBYIOIICH VPABHEHUll U HEPABEHCME,

TPUTOHOMETPHUYECKOW (DYHKIINH. - 8bINOIHAMb OMOOP KOPHeU YPAGHEeHUU Ul
PpelieHull HepaseHCmeE 8 COOMEEMCMEUU C

B nosceonesnoti srcusnu u npu OONOHUMENbHIMU YCIIOBUAMU U

UBYYEHUU OPYeUX NPEOMEMOs.: 02PAHUYEHUSMU.

- COCTaBJISITh U PEIIaTh YPaBHEHUS U

CHCTEMBI YPaBHCHUH TIPU PEIICHUU B nosceonesnoii sicuznu u npu uzyueHuu

HECIIO)KHBIX MPAKTHYECKUX 337134 Opyaux yueOHvlX npeomemos:
- COCMAeIsimb U peuams YpasHeHus,
cucmembl YpagHeHUll U HEPABEHCMBA NpU
peuleHuy 3a0ay Opy2ux yueoHsix
npeomemos;
- UCNOL308aMb YPAGHEHUSL U HEPABCHCMBA
OJ151 NOCMPOEHUS U UCCNe00B8AHUSL
NPOCMeuuux Mamemamuyeckux Mmooeiei
PEeanbHbIX CUmyayutl Ui NPUKIAOHbIX
3a0ay;
- yMemb UHMepnpemupo8amy NoLy4YeHHbILL
npu peueruu YpaeHe s, HepageHcmed uiu
cucmemvl pe3yibman, OYeHU8AmMy €20
npagoonooodue 8 Konmexkcme 3a0AHHOU
PeanvHol cumyayuy uiu NPUKIAoHol
3a0auu.

DyHKINH - OnepupoBath Ha 6a30BOM ypOBHE - Onepuposams NOHAMUAMU. 3ABUCUMOCTb

MOHATUSAMH: 3aBUCUMOCTb BEJIMYHH,
(GyHKIUS, apryMEHT U 3HaYCHHE
¢GbyHKIIMHU, 00J1aCTh ONpENIeIeHUs U

BENUYUH, PYHKYUS, apeyMEeHm U 3HAYeHUe
@yHKYUU, 0b1ACb ONpedeneHus U
MHOICeCm80 3Ha4ueHull yHKyuu, epagpux




MHO>KECTBO 3HaUYeHUH QyHKINH,
rpaduK 3aBUCUMOCTH, TpapuK
GbyHKUIMY, HYTU QYHKIUH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA,
BO3pacTaHHe Ha YUCIOBOM
MIPOMEXYTKE, yObIBAHUE HA YHCIOBOM
MIPOMEXYTKE, HAanOOJIbIIIEe U
HaMMEHbIIIee 3HaYeHNEe (PYHKIMH Ha
YHCIIOBOM IPOMEXKYTKE,
nepuoandeckas QyHKIuUs, TIEPHOT,

- onepupoBaTh Ha 0A30BOM YpOBHE
MOHATHUSAMHU: TIpSIMast U OOpaTHAs
MPONOPIHOHATIEHOCTD, JTMHEHHAS,
KBaJ[paTU4Has, IorapumMudeckas u
roKasarejabHas QyHKINH,
TPUTOHOMETpHUYECKHE (DYHKIINH;

- pacmno3HaBaTh rpaduxu
AJIEMEHTAPHbBIX (PYHKIUN: TPSIMOH 1
00paTHOM MPOMOPIIMOHATIEHOCTH,
JINHENHOM, KBaJpaTUYHOM,
Jorapu(PMUIECKOI U MOKa3aTeIbHOM
(GYHKIUH, TPUTOHOMETPHYECKUX
byHKIINI;

- COOTHOCHTB T'padMKH dJIEMEHTAPHBIX
GbyHKIMI: TpsaMoit 1 0OpaTHOM
MPOMOPIMOHATIEHOCTH , TUHEUHOM,
KBaJPaTUYHOH, JIOTapUPMUIECKON 1
TOKa3aTeIbHON (QYHKITHH,
TPUTOHOMETPUUECKUX PYHKIHIA C
(dbopmynaMu, KOTOPHIMU OHH 3a/1aHBI;

- HaXOUTh O rpaduKy TPUOTUKEHHO
3HaueHUs GYHKIHUU B 33/1aHHBIX
TOYKaXx;

- OIIpeNIeNsATh 1o rpaduKy CBOKHCTBA
dbyHKIMA (HYJIH, TPOMEXKYTKH
3HAKOMOCTOSIHCTA, IPOMEKYTKH
MOHOTOHHOCTH, HAUOOJIBIIINE U
HauMEHBIIINE 3HAUCHUS U T.11.);

- CTPOUTH ICKU3 Ipaduka QyHKINH,
yIIOBJIETBOPSIOUICH MPUBEICHHOMY
HabOpy ycIoBuUll (MPOMEXYTKU
BO3pacTaHusl / yObIBaHUS, 3HAUCHUE
(GYHKIMH B 33JJaHHOM TOYKE, TOUKU
AKCTPEMYMOB H T.11.).

B nosceownesnoii srcuznu u npu
U3yueHuU opyaux npeomemos:

- OMpeAeNATh Mo rpaduKaM CBOHCTBA
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEH
(HanOombIIINe U HAUMEHBIINE
3HA4YEHUs1, IPOMEXYTKH BO3PACTaHUS U
yOBIBaHUS, TPOMEKYTKH
3HAaKOMOCTOSIHCTBA U T.I1.);

- UHTEpIPETUPOBATh CBOMCTBA B
KOHTEKCTE KOHKPETHON MPaKTHYECKOM
CUTYallUH.

3a8ucuUMocmu, epapux GyHKyuu, Hyau
@YHKYUU, NPOMENCYMKU
3HAKONOCMOAHCIMEA, 803PACMAHUE HA
YUCTI080M NPOMeEdCYmKe, YObleaHue Ha
YUCTI080M NPOMeEdCYmKe, HauboIbulee U
HauMmeHbvuee 3Hauenue QyHKyuu Ha
YUCTI080M NPOMENCYMKeE, NEPUOOUYECKAS
@yHKYuUs, nepuood, Yemnas u Heuemuas
dynkyuu;

- Onepupo8ameb NOHAMUAMU: NPAMASL U
06pamuas nPONOPYUOHATLHOCMb TUHEUHAS,
K8aOpamuiHas, no2apuppmuyeckas u
noKazamenvbHas yHKyuu,
mpuzoHomempudeckue QYHKYuu,

- onpeoenams 3HaueHue HYHKYuu no
SHAYEHUIO apeyMeHma Npu paziuiHbIX
cnocobax 3a0anus hynKyuu,

- cmpoums epapuKu u3y4eHHbIX QYHKYULL,
- ONUCLIBAMb NO 2PAPUKY U 8 NPOCMEUULUX
cayuasx no gpopmyne nosedeHue u
ceolcmea hyHKyuil, Haxooums no 2paguxy
@dyHKyuu HauborvUUe U HAUMEHbUIUE
3HAYEHUsL,

- cmpoums 3CKU3 epaguxa QyHxkyuu,
yooeiemeopsoujell npusedeHHOMY HAbopy
YC08ULL (MPOMeNCYmKU
803pacmanusi/yovieanus, 3Ha4eHue
@DYHKYUU 8 300aHHOL MOUKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU DYHKYUU
um.o.),

- pewams ypaeHerus, npocmeiuiue
cucmemvl YpagHeHUll, UCNOJIb3YSL CBOUCIEA
GdyrKryull u ux epaguxos.

B nosceounesnoti scusnu u npu uzyyeHuu
Opyeux yueOHbvlX npeomMemos:

- onpeoenams no epapuxam u
UCNONb308amMb OJisl peuleHUsi NPUKIAOHBIX
3a0au c80UCMBA PealbHbIX NPOYECCO8 U
3asucumocmetl (Haubovue u
HauMeHbuUe 3HA4eHUsl, NPOMENCYMKU
803pacmanust u yovieanus QyHKYuuU,
NPOMENCYMKU 3HAKONOCMOSIHCEA,
acumMnmomol, nepuoo U m.n.);

-UHMePNPemupo8ams COUCMEd 6
KOHMEKCme KOHKPEeMHOU NPAKMU4ecKotl
cumyayuu,

- onpedensimv no epagukam npocmeriviue
Xapakxmepucmuru nepuooUdecKux
npoyeccos 8 OuoI02UlU, IKOHOMUKE, MY3bIKe,
paouocssasu u op. (amniumyoa, nepuoo u




9J1eMeHTBI
MATEeMATH -
YecKoro
aHaJIHu3a

- OnepupoBath Ha 6a30BOM ypOBHE
MOHATUSAMU: TIPOU3BOAHAS (DYHKIINHU B
TOUKE, KacaTesibHas K Tpaduky
GbyHKIMHU, TPOU3BOIHAA QYHKIUY;

- OIIpeNIeNATh 3HaU€HUE IPOU3BOJHOM
(GYHKIMHU B TOUKE 110 N300paskeHUI0
KacaTeJIbHOU K TpaduKy, IPOBEICHHON
B OTOM TOUYKE;

- peliaTh HECJIO0XHbIE 3a/1a4M Ha
MPUMEHEHHE CBSI3U MEKIY
MIPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMH SKCTpeMyMa (yHKIINH, C
OJIHOW CTOPOHBI, ¥ IPOMEKYTKAMHU
3HAKOMOCTOSTHCTBA M HYJISIMU
MIPOU3BOIHOM 3TON (PyHKIMH.

B nosceonesnoti socuznu u npu
Usy4eHuu opy2ux npeomemos.

- TOJIB3YSCh TpaKamMu, CpaBHUBATH
CKOPOCTH BO3pacTaHus (pocra,
TTOBBIIICHUS, YBEJIMUCHUS H T.I1.) HITH
CKOpOCTH YObIBaHUS (TIaJICHHS,
CHWDKCHHSI, yMEHBIIICHUS | T.I1.)
BEJIMYHH B PEATbHBIX TPOIIECCaX;

- COOTHOCHUTH IpaMKu peatbHbIX
MIPOLIECCOB U 3aBUCUMOCTEH C UX
OTHMCAHUSAMH, BKIIIOYAIOITUMU
XapaKTePUCTUKH CKOPOCTU U3MEHEHUS
(OBICTPBIN POCT, MJIABHOE IOHIKCHHUE U
T.IL.);

- HCTI0JIb30BaTh IpaQUKU peaabHbIX
MIPOLIECCOB JIJISl PELICHHS HECTIOKHBIX
MPUKJIAIHBIX 3a]1a4, B TOM YHUCJIE
ompeenss o rpaguKy CKOpoCTh Xoaa
rpolecca.

- Onepuposamov NOHAMUAMU. NPOU3BOOHAS
@yHKYUuU 8 MouKe, KACamenbHas K 2paguxy
@dyHKYUU, NPOU3BOOHAsL HYHKYUU,

- BBIYUCTAMb NPOU3BOOHYIO OOHOUIEHd,
MHO20YJIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYyMMbL (DYHKYUILL,

- BLIYUCTIAMb NPOU3BOOHDLE IEMEHMAPHBIX
@yHKYUL U ux KOMOUHAYULL, UCNOTIL3YS
CNpasouHble MAmepuabl,

- Uccne008amsv 8 NPOCMeENUUX CIy4asx
@YHKYUU HA MOHOMOHHOCMb, HAXOOUMb
Haubobuue U HauMeHbUUe 3HAYeHUs
@yHKYuULl, cCMpoums epapuKu MHO204IEHO8
U npoCmeriuux payuoHaIbHbIX QYHKYULL ¢
UCNONb308AHUEM annapama
MamemMamuyecKo20 aHauu3d.

B nosceounesnoti socusnu u npu uzyyeHuu
Opyeux yueOHbIX npeoMemos:

- peuiams NPUKIAOHbIe 3a0ayu U3 OUoI02Ul,
QuzuKu, Xumuu, IKOHOMUKU U OPYeUX
npeomemos, Cesa3aHHble C UCCLe008aAHUEM
Xapaxkmepucmuk peaibHulX NPoYeccos,
Haxodcoenuem HauboIbuux U HAUMeHbUUX
3HA4eHUli, CKOpOCMU U YCKOPEHUs U M.N.;

- UHMepnpemuposams noJyyeHHble
pe3yiomamsi

CraTucTHKA H
Teopusi
BEPOATHOCTEN,
JIOTMKA H
KOMOMHA-
TOPHUKA

- OnepupoBath Ha 6a30BOM YPOBHE
OCHOBHBIMH OITUCATEIbLHBIMH
XapaKTEpUCTHKAMHU YHCIOBOTO Habopa:
cpeanee apuMETHYECKOE, METHAHA,
HauOOoJIbIIEEe U HANMEHbIIIEE 3HAYEHHUSI;
- oTIepUpOBaTh Ha Oa30BOM YPOBHE
MOHATUSAMH: YaCTOTa U BEPOSTHOCTD
COOBITHS, CIyYaiHbIH BBIOOD, OIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH,

- BBIYHCIISITh BEPOSITHOCTH COOBITUH Ha
OCHOBE TI0/ICYETa YHCIIAa UCXO/I0B.

B nosceonesnoti sorcusnu u npu
u3yueHuu opyaux npeomemos.

- OIICHMBATh M CPABHUBATH B MPOCTHIX
ClIydasix BEPOSTHOCTH COOBITUI B
peanbHOM KU3HH;

- YUTATh, CONIOCTABJISAThH, CPABHUBATH,
UHTEPIPETUPOBATH B IPOCTHIX CIyJasx

-Umems npedcmasnenue 0 OUCKPEMHbIX U
HeNnpepuLEHbIX CLYUAUHBIX BEIUYUHAX U
PACHPeOeneHUsIX, 0 He3a8UCUMOCIU
CYUAUHBIX BETUYUH,

- UMemb npeoCmasieHue o
MAMeMAMUYecKoM OHCUOAHUU U OUCNEPCULL
CYUAUHBIX BEIUYUH,

- UMemb npeoCmagieHue 0 HOPMAaibHOM
pacnpeoeneHuu u npuMepax HOPMAaibHO
PACNPeOeneHHbIX CYUAUHBIX GeTUYUH,

- NOHUMAMb CYMb 3aKOHA OONLULUX YUCeN U
8b100POYHO20 MemMOOa U3MepeHUs.
8eposmMHOCmel,

-umems npeocmasieHue 00 yCl08HOU
8EPOAMHOCMU U O NOJIHOU 8€POSMHOCU,
NPUMEHAMb UX 8 peuleHUul 3a0ay;

- UMemyb npeoCcmagieHue 0 a*CHLIX
YACMHBIX 8UOAX PACHpedeNeHUll U
NPUMEHAMb UX 8 peUleHUU 3a0ay,

- uMemyb npeocmasieHue 0 Kopperayuu
CYUAUHBIX 8EIUYUH, O TUHEUHOU pe2pecCcul.




pealibHbIE TaHHBIC, TPEIICTABICHHBIC B
BHJIE TaOIHII, TUarpamm, rpaduKos.

B nosceonesnoti srcusnu u npu uzyyenuu
Opyaux npeomemos:

- BBIYUCTAMb UNU OYEHUBANb 8EPOAMHOCIU
coObIMULL 8 PEANbHOU HCUSHU,

- gbLOUPaAMBb NOOX00AUUE MEMOObL
npeocmasienus u 00pabomxu OAHHLIX,

- yMemb peuamy HeCloHCHble 3a0aiu Ha
npUMeHenue 3aKoHa DONLUIUX YUCel 8
COYUONIO2UU, CIMPAXOBAHUU,
30pasooxpaneruu, obecneyeHuu
bezonacHocmu HaceleHus: 8 Ype38bluaAliHbIX
CUMYAYUsIX.

TexcToBBIC
3aaadu

-PemmaTe HECIOXKHBIE TEKCTOBBIE
3aJla4d pa3HbIX TUIIOB;

- aHAJIM3UPOBATh YCIOBHUE 3a/Ia4M, TIPH
HEOOXOUMOCTH CTPOUTH JIS €€
pelIeHus MaTEMaTUIECKYIO0 MO/IEb;

- IIOHUMATh M UCTIOJIb30BATh IS
pelieHus 3a1a4u UHOopMaIuio,
MIPEACTABICHHYIO B BUJIE TEKCTOBON U
CHMBOJILHOM 3aIMCH, CXEM, TaOJIHII,
Irarpamm, rpaKoB, pUCYHKOB;

- JIEWCTBOBATH M0 AITOPUTMY,
COJIepXKaIeMycsl B YCJIOBUH 3a]1a4H;

- HCTOJB30BaTh JIOTHUECKHUE
paccyXAeHUs NP PEIICHUH 3a/1a4H;

- paboTath ¢ U30BITOYHBIMHU
yCIIOBUSIMU, BBIOUpAst U3 BCeH
nH(popMaIuu, JaHHBIE, HEOOXOAMMBIC
JUIS pElIeHUs 3a/1auH;

- OCYIIECTBJIATH HECIOXKHBIN nepedop
BO3MOXHBIX PEIICHUM, BEIOUpast U3 HUX
ONTUMAJILHOE MO0 KPUTEPUSIM,
chOopMyITUPOBAHHBIM B YCIOBHH;

- QaHAJIM3UPOBATh U UHTEPIPETUPOBATD
MOJIyYE€HHBIE PEIICHUS B KOHTEKCTE
yCIIOBUS 3a]]au, BEIOUPATh PeIIeHu,
HE IPOTUBOpEYAINE KOHTEKCTY;

- pemiarthb 3a/1a4 Ha pacueT CTOMMOCTHU
MOKYIIOK, YCIYT, MO€3/I0K U T.IL.;

- periaTh HeCI0XHbIe 3aauu,
CBSI3aHHBIE C JIOJIEBBIM Y4aCTHUEM BO
BIIaJCHUU (PUPMOM, IPEATPUITHEM,
HEJBUXHUMOCTBIO;

- pemarthb 3a/1a4¥ Ha IPOCThIE
MIPOLIEHTHI (CUCTEMBI CKUIOK,
KOMHCCHH) U Ha BBIYMCIICHUE CIOXKHBIX
MIPOLIEHTOB B Pa3IUYHBIX CXEMax
BKJIAJIOB, KPEJIUTOB U UMOTEK;

- perarh MpaKkTUYECKHUE 3a/1a4H,
TpeOyroIIHe UCIIOJIb30BAHUS
OTpHUIATENILHBIX YHCEN: Ha
oTpeJieNieHre TeMIepaTypbl, Ha
ompeieJIieHUE MOJIOKEHUS Ha
BPEMEHHOU OCH (J10 HaIIel 3pbl U
TOCJIe), Ha JBIDKCHUE JEHEKHBIX

-Pewamu 3a0auu paznvix munos, 6 mom
yucie 3a0a4u NOGbIUEHHOU MPYOHOCTU,

- 8bIOUPAMb ONMUMATILHBLU MEMOO
peweHus 3a0aiu paccmampueas pasiuiHvle
Memoobl;

- cmpoums MOOeb peuleHus 3a0adi,
npoB0OUMb 0OKA3AMENbHBIE PACCYHCOEHUS,
- pewambs 3a0ayu, mpebdyroujue nepebopa
8apUAHMO8, NPOBEPKU YCIL08UlL, 8b100pA
ONMUMATILHO2O Pe3Yilbmama,

- QHATUBUPOBAMD U UHMEPNPEMUPOBAND
pe3yibmamsl 8 KOHmMeKcme yCiosus 3a0a4i,
8bI0Upams peuleHus, He npomusopeyaujue
KOHMEKCMY,

- nepesooumsb Npu peueHuy 3a0a4u
uHghopmayuro u3 00HoU Gopmul 8 Opy2yio,
UCNONb3YSL NPU HEOOXOOUMOCIU CXeMbl,
mabauysl, epaguxu, ouazpammol;

B nosceounesnoti scusnu u npu uzyyerHuu
Opyeux npeomemos:

- pewiams npakmuieckue 3a0ayu u 3a0a4u
u3 Opyaux npeomemos.




CpencTB (MPUX0J/pacxon), Ha
oTpeieNieHue rTyOuHBI/BBICOTHI U T.11.;
- ICIOJIB30BATh MOHATHE MacITada
JUTS. HAXOXKICHUS PACCTOSIHUN U JUTHH
Ha KapTax, MIaHaX MECTHOCTH, TUTaHaX
MOMEIIEHUH, BBIKPOIKax, npu padbore
Ha KOMIBIOTEPE U T.II.
B nosceonesnoti socuznu u npu
usy4eHuu opy2ux npeomemos.
- perarh HeCJIOXKHBIC IPAKTHUSCKUE
3aJ1a4M, BOSHUKAIOIIHNE B CUTYAIUSIX
IMOBCEAHEBHOM KU3HU.

I'eomerpus

- OnepupoBatb Ha 6a30BOM ypOBHE
MOHATUSAMU: TOUKA, psMasi, INIOCKOCTh
B IIPOCTPAHCTBE, NapauIeIbHOCTh U
MEePICHIUKYIIIPHOCTD MPSMBIX U
TIIIOCKOCTEH;

- pacno3HaBaTh OCHOBHbIE BU/IbI
MHOTOTPaHHUKOB (MTpU3Ma, Tupamusa,
MPSIMOYTOJIBHBIN MapajuieIenuIe],
Ky0);

- n300pakath u3ydyaemsble (pUrypsl ot
PYKH H ¢ TPUMEHEHUEM TIPOCTBIX
YePTEKHBIX HHCTPYMEHTOR;

- ienath (BBIHOCHBIE) TUIOCKHE YEPTEXKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, COOKy, CHH3Y;

- U3BJIEKaTh HHGOPMAITHIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX
(durypax, mpecTaBICHHYIO Ha
yepTexax U pUCyHKax;

- npuMeHsATh Teopemy [Iudaropa mpu
BBIYHCIICHUH 3JIEMEHTOB
CTepeoMeTprudecKux puryp;

- HaXOJIUTh 0OBEMBI U ILIOIIAIU
MOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM
dopmyu;

- pacno3HaBaTh OCHOBHbBIE BUIbI TEIl
BpaiieHus (KOHyC, HUIUHIP, chepa u
wmap);

- HAXOJIUTh OOBEMBI U TUIOIIAH
MOBEPXHOCTEMN MPOCTENIITHAX
MHOTOTPAaHHUKOB U T€J BPAICHHUS C
MpUMeHEeHHeM (HOpMYyIL.

B nosceownesnoii sicuznu u npu
u3yueHuu opyaux npeomemos.

- COOTHOCUTh a0CTpaKTHbIE
reOMEeTpUYECKUE TOHATHUS U (aKTHI C
pearbHBIMU JKU3HEHHBIMU 00BEKTaMH U
CUTYallUsMU;

- HCIIOJIB30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
(buryp A pemeHus TUIIOBBIX 3a1a4
MIPAKTUYECKOTO COJICPIKAHUS;

- Onepuposamuv NOHAMUAMU. MOYKA,
npsamMas, NI0CKOCMb 8 NPOCMPAHCMEe,
napaiieibHOCmy U NePReHOUKyIAPHOCID
APAMBIX U NIOCKOCMEU;

- npuMeHAmb OJisl peueHus 3a0ay
eeomempuyeckue haxmuol, eciu YCiosus
npuMeHenUs 3a0aHbl 8 ABHOU opme;

- peuiams 3a0a4u Ha HAX0XHCOeHUe
2eoOMempUYecKUx 6elIUdUH no 0opazyam umu
aneopumman;

-0enamo (8bIHOCHbBIE) NIOCKUE YePMENCU U3
PUCYHKO8 00beMHbIX (hucyp, 6 mom uucie
pucosams U0 c8epxy, COOKy, Cmpoums
CeYeHUsL MHO20CPAHHUKO8,

- U3BNIEKAMb, UHMEPNPEMUPOBAMb U
npeobpa306vI8aAMb UHGPOPMAYUIO O
eeomempuieckux ueypax,
NPeOCMAasieHHYI0 Ha YePMedtcax,

- NPUMEHAMb 2eoMempuyeckue axmol 0is
peweHus 3a0ay, 8 mom yucie
NPeononazarnyux HeCKOIbKO Wa2os
pewenust;

- ONUCHIBAMb B3AUMHOE PACTIONONCEHUE
APAMbBIX U NIOCKOCMEN 8 NPOCMPAHCIEe;

- hopmynuposamse ceolicmea u NPUHAKU
pueyp;

- 00KA3b16AMb 20MEMPUIECKUe
VMBepHCOeHUsL;

- gademsv CMaHOApmMHOU Kiaccugurayuetl
NPOCMPAHCMBEHHBIX hucyp (nupamuovl,
npuzMbvl, napaieienunedsl), Haxooums
00beMbl U NI0WAOU NOGEPXHOCMeEl
2eoMempUYecKux mei ¢ npUMeHeHUuem
popmyn;

- BBIYUCTAMb PACCMOSIHUSL U YIlbl 8
npocmpancmae.

B noeceonesHoil scusHu u npu u3yueHuu
Opyaux npeomemos:

- UCNONBL308AMb CEOLUCMBA 2eOMEMPUYECKUX
Quzyp 0ns peuwtenus 3a0ay NPAKMU4ecKo20
xapaxkmepa u 3a0ay u3 opyaux ooracmet
3HaHUU




- COOTHOCHUTD IUIOIIAIU TOBEPXHOCTEN
TEJI OTMHAKOBOM (POPMBI pa3IUYHOTO
pa3mepa;

- COOTHOCUTH 00BEMBI COCYI0B
OJIMHAKOBOH (POPMBI Pa3IUIHOTO
pasmepa;

- OIICHUBATh (POPMY MPABUILHOTO
MHOTOTPaHHHKA [OCJIE CIIUIIOB, CPE30B
U T.I1. (OTIPEACIATh KOJIUYECTBO
BEpIIWH, pedep U rpaHei MoITydeHHBIX
MHOTOT'PAaHHUKOB)

BekTopsl 1
KOOPAUHATHI B

-OnepupoBarb Ha 0a30BOM YPOBHE
IMOHATUCM ACKAPTOBLI KOOPAWHATEI B

- Onepuposams NOHAMUAMU OEKAPMOGbL
KOOpOUHAMbl 8 NPOCMPAHCIEE, BEKMOP,

NMPOCTPAHCTBE | IPOCTPAHCTBE; MOOYIIb 6eKMOPA, PABEHCMBO EKMOPOS,

- HaXOJWTh KOOPJWMHATHI BEPIIUH Ky0a | KOOpOUHAMbL BeKMOPA, Y200 MEHCOY

Y TIPSIMOYTOJIBHOTO TIApAJUICNICNTUIENA. | 6eKIMOPAMU, CKATISIPHOE NPOU3BEOEeHUe
8EKMOPO8, KOJLIUHEAPHbLE BEKMOPbI,
- HAX0OUMb PACCMOAHUE MEHCOY 08YMS
MOYKAMU, CYMMY 8EKIMOPO8 U NPoU3geoeHue
8EKMOPA HA YUCTO, Y2OIL MeHCOY
8EeKMOPAMU, CKATAPHOE NpouzeedeHue,
PAcKaIadvleams 8eKmop no 08ym
HEKONIUHEAPHbIM 8eKMOPAM,
- 3a0aeams NIOCKOCMb YPABHEHUEM 8
0exapmosoil cucmeme KOOpOUHaAm;
- pewiams npocmetiuiue 3a0ayu 66e0eHuUem
8EKMOPHO20 basuca .

Hcropus - OnuceIBaTh OTAENbHBIE BhIIAIOIINECA | - [Ipedcmagnams 6K1a0 8bl0AIOUWUXCS
MAaTeMATHKH | pe3YyNIbTaThl, IOJTY4YEHHBIE B XO/I€ Mamemamuxos 8 pazeumue Mamemamurxy u
Pa3BUTHSI MAaTEMaTUKU KaK HAyKU; UHBIX HAYYHBIX obnacmell;

- 3HaTh MPUMEPbI MAaTEMaTUYECKIX - NOHUMAMb POlb MAMEMAMUKU 8

OTKPBITHI U UX aBTOPOB B CBSI3H C passumuu Poccuu.

OTEYECTBEHHOW U BCEMUPHOU

HUCTOPHUEH;

- IOHUMATh POJIb MATEMAaTHUKH B

pasButuu Poccum.
MeTtoabi - [IpuMeHsTh U3BECTHBIE METOIbI IPU - Ucnonvzosams ocHo8HbIE MEmMOObl
MaTeMAaTHKH | PEIICHUHU CTaHAAPTHBIX odokazamenbcmed, nposooUMb

MaTeMaTUYEeCKUX 3aJ1a4;
- 3aMeyYaTh U XapaKTepru30BaTh
MaTeMaTUYEeCKHE 3aKOHOMEPHOCTH B
OKpYKaroLEen 1eUCTBUTEIBHOCTH

- IPUBOJUTH MPUMEPDI
MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE, B TOM YUCJIIE
XapaKTEepU3YIOLIUX KPacoTy U
COBEPLIECHCTBO OKPYXKAIOIIETO MUpPa U
MPOU3BEICHUI UCKYCCTBA.

00KA3amenbCmeo U GblNOIHAMb
onpoeéepoicerue;

- NPUMEHAMb OCHOBHbIE MEMOObL PeUleHUs]
MamemMamuyecKux 3a0ay;

- Ha OCHOBE MAMeMamu4ecKux
3aKoHOMepHOCmell 8 npupooe
xapaxmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYIHCAIOU,e20 MUpa u
npou3seoeHUll UCKYCCmea, - NPUMEHMb
npocmeuuue nPoPamMmHble cpeocmea u
971€eKMPOHHO~KOMMYHUKAYUOHHbIE CUCTEMbL
Npu peweHuy Mamemamuyeckux 3a0ay.




NMnhaHupyemblie npegmeTHble pe3ynbtatbl ocBoeHna OOI

Yriay0/eHHblIi ypOBeHb
«CucTreMHO-TeoOpeTHYECKHE Pe3yabTaThl»

Pazgen I1. BbINyCKHUK HAYYHMTCH IV. BbINYCKHUK NOMYYUT BO3MOXKHOCTb
Hay4UTbCA
Mean Jns ycnemHoro npoI0JnKeHus Lns obecneyeHus 803MoxHoOCMU
0CBOEHMSI 00pa3zoBaHus MO CIECIHAIBHOCTSM, yCrnewHo20 npodosnxeHus
npeamera CBA3aHHBIM C IIPUKIIaHBIM 06pa308aHUA N0 CNEYyUanbHOCMAM,
KCIIOJIb30BAHUEM MAaTEMaTHKU CBA3GHHLIM C OCYWecmeneHuem

Hay4Holi u uccnedosamenbckoll
desmenbHOCMU 8 0baacmu
MamemMamuKU U CMEMCHbIX HayK

DJ1eMeHThbI - CBO0OOAHO OTIEpUPOBATH MOHSATUSIMU: - locmuxceHue pe3ynbmamos
Teopuu KOHEYHOE MHOECTBO, DJICMCHT pazdena ll;
MHOKECTB " MHOXKECTBA, ITIOJMHOXECTBO, -onepuposamse rnoHAmMuUem
MaTeMaTH4 - | [IepecedeHne, 00beAMHEHUE U Pa3HOCTh onpedesneHus, 0CHOBHLIMU 8UOAMU
€CKOH JIOTMKH | MHOXECTB, IHCIOBbIE MHOKECTBA HA onpedeneHut, OCHOBHbIMU 8UOAMU
KOOPJIMHATHOU TIPSIMOH, OTPE30K, meopem;
MHTCPBAL, TIONYUHTCPBAIL, IPOMEKYTOK € | _ 16y mmame cyme KoceeHHo20
BBIKOJIOTOU TOYKOM, rpadudeckoe DOKAZaMENbEmea:
7

MpeACTaBICHNE MHOKECTB Ha
KOOPJIMHATHOM MJIOCKOCTH;

- 3aJ1aBaTh MHOYKECTBA MEPEUYHCICHUEM H
XapaKTEPUCTHYECKUM CBOHWCTBOM;

- OMIEpUPOBATh MOHIATHAMU: YTBEPIKICHUE,

-onepuposams MOHAMUAMU CYeMHO20
U Hec4emHo20 MHOMX(ecmaea;

- NpUMeHAmMb Memoo
mamemamu4ecKoli UHOYKUUU 014

OTpHIIaHUE YTBEPIKICHHSI, NICTHHHBIC U nposedeHus paccymoeHuli u

JIO)KHBIE YTBEPKJICHUS, TPUUNHA, dokazamesecme u Npu peweHuu
CII€/ICTBUE, YACTHBIH CiTydaii 00I1ero 3a0ay4. B noscedHe8HOU HU3HU U rpu
YTBEPKJICHUSI, KOHTPIIPUMED; usy4yeHuu opyaux npedmemos:

- IPOBEPSATH NPUHAUICKHOCTD DJIEMEHTA | - UCM0/6b3080Mb MEOPEMUKO -
MHOXKECTBY, MHOM(eCcmeeHHbIU A3bIK U A3bIK 102UKU

- HAaXOJIUTh NEPECEYEHNE U OOBEMHEHHUE | /19 onucaHuA peasbHbIX Npouyeccos u

MHOJKECTB, B TOM YHCIIC IPEICTABICHHBIX | ggreHull, npu peweHuu 3a0ay Opyaux
rpaguyecku Ha YUCIOBOM MPSIMOM U Ha yueBHbIX Mpedmemos

KOOPJIMHATHOM MJIOCKOCTH;

-IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS
1711 000CHOBAaHUS UCTUHHOCTH
YTBEPKIACHUM.

B nosceonesnoui sorcuznu u npu uzyuenuu
Opy2ux npeomemos:

- HCIIOJB30BaTh YACIOBBIE MHOXKECTBA HA
KOOPAMHATHOM MPSIMOM U Ha
KOOPAMHATHOM IJIOCKOCTH JJIsl OIIMCaHUS
peanbHBIX IIPOLIECCOB U SIBICHUM;

- NPOBOAMTH JI0KA3aTEIIbHBIC
pacCyKJIeHHs B CUTYyallUsAX [IOBCEJHEBHOU
JKU3HHU, [IPU PELICHUHU 3a1a4 U3 IPYrux

IIPEIMETOB.
Yucaa u - CBOOOTHO OTnepUpOBaTh MOHATUSIMU: - JocmuxceHue pesynbmamos
BbIPA:KEHH S HaTypajJbHOE YUCIIO, MHOKECTBO pasdena ll;

HaTypaJIbHBIX YUCEJL, [ICJI0C YUCJIO, - c80600HO onepuposamMs YUCA08bIMU




MHOJKECTBO I[EJIbIX YHCEell, 0OBIKHOBEHHAS
Ipo0b, eCATUYHAS JPOOb, CMEIIAHHOE
YUCJIO0, PAIMOHAIBHOE YU CIIO, MHOKECTBO
palMOHAIBHBIX YUCEI, UPPALUOHATIEHOE
YUCJI0, KOPEHb CTEIEHU N,
JIEMCTBUTEIILHOE YHMCIIO, MHOYKECTBO
JEHUCTBUTENBHBIX YUCEN, FTEOMETpUIECKast
WHTEpIIpETAIUs HaTypaJIbHBIX, IEIbIX,
palMOHAIBHBIX, ACUCTBUTEIBHBIX YHCEIT;
- IOHUMATh B OOBSCHATH PAZHUILY MEKTY
MO3UITHOHHON M HEIMO3UIIMOHHOM
CHCTEMaMH 3aIiCH YUCEII;

- TIEPEBOJIUTH YUCJIA U3 OJIHON CUCTEMBI
3amucH (CUCTEMBI CYUCIICHHS) B APYTYIO;
- JIOKa3bIBaTh U UCMOJIb30BaTh MPU3HAKH
JETMMOCTH CYMMBI U TIPOU3BEACHUS TIPU
BBITIOJTHEHUH BBIYUCICHUN U PEIICHUN
3aj1a4;

- BBITIOJIHATH OKPYIJICHUE PAIIMOHATIBHBIX
Y UPPAIMOHATIBHBIX YHCEN C 3aJaHHOU
TOYHOCTEIO;

- CpaBHUBATH JICHCTBUTEIBHBIC YHCIIA
Pa3HBIMH CIIOCOOAMH;

- YIOPSIIOYMBATH YKCIIA, 3aNTMCAaHHBIC B
BUI€ OOBIKHOBEHHON M JIECITUYHOMN
IpoOu, YKcClia, 3alMCaHHbBIC C
WCIIOJIb30BAaHUEM apU(PMETHICCKOTO
KBaJIpaTHOT'O KOPHS, KOPHEW CTENEHU
OoJbie 2;

- Haxoauth HOJ/l u HOK pa3ubimu
croco0aMHu U UCTIOJIh30BATh UX TPH
pELICHNH 3a]1ay;

- BBIIIOJIHATH BBIYMCIICHUS U
npeoOpa3oBaHMs BRIPAKCHUH,
COJZIEpKaIIUX ICUCTBUTEIIbHBIC YHCIIA, B
TOM YHCJI€ KOPHU HaTypaJbHbIX
CTEIICHEH

- BBINOJIHATH CTaH/IAPTHbIC
TOXXIECTBEHHBIC ITPEOOPa30BaAHUS
TPUTOHOMETPUYECKUX JIOTapU(PMHUICSCKHX,
CTEMEHHBIX, UPPALIMOHATIBHBIX
BBIPAXKCHUM.

B noeceownesnoii srcusHu u npu uzyueHuu
opyaux npeomemos.

- BBINIOJIHATD U

OOBSICHATH CPaBHEHHE PE3YJIbTaTOB
BBIUMCIIEHUH NPH pelIeHUN
MIPAKTUYECKHX 3a/1a4, B TOM YHCIIe
NPUOIIMKEHHBIX BBIYMCICHHUM, HCTIONB3YS
pa3HbIe CIIOCOOBI CPaBHEHMIA;

- 3aMMCBIBAaTh, CPAaBHUBATb, OKPYTJISAThH
YHCIIOBbIEC JAHHBIE PEaJIbHBIX BEJHUHUH C
UCIOJIb30BAHUEM Pa3HBIX CUCTEM
U3MEPEHUSs;

- COCTaBJISITh U OLICHUBATh PA3HBIMH

MHOMX(ecmeamu rnpu peweHuU 3a0a4;
- MOHUMOM®b MPUYUHbLI U OCHOBHbIE
udeu pacwupeHUs YUucno8bix
MHOMcecms;

- 8/100emMb OCHOBHbIMU MOHAMUAMU
meopuu deaumocmu npu peweHuu
CMaHOapmMHsIx 3a00a4;

- umemeo 6a308bie NpedcmassieHus o
MHOM(ecmee KOMI/eKCHbIX Yuces;

- c80600HO 8bIMOAHAMb
moxcdecmeeHHble npeobpa3osaHus
mpu20HOMeMpPUYECKUX,
7102apUMUYECKUX, CMerneHHbIX
sblpaxceHul;

- 81a0emsb hopmynoli buHoma
HbromoHa;

- IPUMeHAMb Npu peweHuu 3a0a4
meopemy o nuHeliHOM npedcmasneHuu
HOZ;

- IPUMeHAMb Npu peweHuu 3a0a4
Kumatlickyto meopemy 06 ocmamekax;
- NpUMeHAMb Npu peweHuu 3a0a4
Manyro meopemy depma;

- yMemb 8bIM0aHAMb 3aUCh YUCAA 8
Mo3UYyUOHHOU cucmeme CYUCAEHUS;

- NpUMeHAMb Npu peweHuu 3a0a4
meopemuKo-4ucnossie hyHKYUU:
Yucso u cymma oenumenell, yHKYUHO
iinepa;

- NpUMeHAMb Npu peweHuu 3a0a4
uernHeole Opobu;

- IPUMeHAMb Npu peweHuu 3a0a4
MHO204s1eHbl ¢ OelicmeumenbHbIMU U
uenbiMu KoagpguyueHmamu

- 871a0emb MOHAMUAMU NPUBoOUMbIl U
Hernpusodumblli MHO204seH U
MpUMeHAMb UX Npu peweHuU 3a0a4;
- IPUMeHAMb Npu peweHuu 3a0a4
OcHoBHYy meopemy aneebpeol;

- IPUMeHAMb Npu peweHuu 3a0a4
npocmeliwue pyHKUUU KOMAEKCHOU
nepemeHHoU Kak 2eomempu4eckue
npeobpazosaHus




crioco0amMu YUCIIOBbIE BEIPAKEHUS TIPU
peLIeHNN IPAaKTUYECKUX 3aa4 U 3a7a4 U3
JIPYruX y4eOHBIX MPEIMETOB

YpaBHeHus u
HEepaBeHCTBAa

- CBOOOTHO OTIepUPOBATH TOHATHIMHU:
ypaBHEHHE, HEPABEHCTBO PaBHOCHIIbHBIC
ypaBHEHHUS U HEPAaBEHCTBA, ypaBHEHHE,
SIBIISIFOIIIEECS CIICACTBUEM JIPYTOTO
ypaBHEHHS, yPABHEHUS, PABHOCUJIbHBIC
Ha MHO>KECTBE, PABHOCHIILHBIE
peoOpa3oBaHus ypaBHECHUH;

-pemats pa3Hbie BUABI YpaBHEHHUH U
HEPaBEHCTB M UX CHUCTEM, B TOM YHCJIE
HEKOTOpble ypaBHEHUs 3-i u 4-i
CTeNeHe!, JpoOHO-palluOHANIbHBIE U
MppanroHaIbHbIE;

- OBJIAJIETh OCHOBHBIMU THUTIAMH
MOKa3aTeNbHBIX, JJOTAPHU(PMUAYECKHX,
WppaIMOHABEHBIX, CTETIEHHBIX YPaBHEHHUI
Y HEpaBEHCTB W CTaHJAAPTHBIMHA METOJIaMHU
WX PEIICHUH U IPUMEHSATH UX TPU
peleHNN 3a1ag;

- NPUMEHATH TeopeMy be3y Kk pemeHuto
YPaBHEHU;

- NPUMEHATH TeopeMy Buera nis
pelIeHs] HEKOTOPBIX YPABHEHUH CTENEHU
BBIIIIE BTOPOIA;

- IOHUMATh CMBICII TEOPEM O
PaBHOCWIBHBIX U HEPAaBHOCHUJIbHBIX
IpeoOpa30BaHUAX YPAaBHEHUN U YMETh UX
JI0Ka3bIBaTh;

- BJAJIETh METOJIaMH PELICHHS
yYpaBHEHUH, HEPABEHCTB U UX CUCTEM,
YMETb BbIOMpPATh METO]] PEIICHUS U
000CHOBBIBATH CBOM BHIOOD;

- HCII0JIb30BaTh METOJ] MHTEPBAJIOB IS
pelleHs] HEPaBEeHCTB, B TOM YHCIIe
JIpOOHO-pallMOHATIBHBIX U BKIIOYAIOIIHX B
ce0s1 UppaLMOHATIbHBIE BBIPAKEHHUS;

- pemaTh ajaredpanyecKkue ypaBHEHUs U
HEpPaBEHCTBA U UX CUCTEMBI C
napameTpamu aareopandyeckuM U
rpaMuecKuM METO/1aMu;

- BJIQJIETh Pa3HBIMU METO/1aMHU
JI0Ka3aTelbCTBAa HEPABEHCTB;

- pelaTh ypaBHEHHMs B LIEJIbIX YUCIIAX;

- 1300pakaTh MHOXKECTBA Ha MJIOCKOCTH,
3aJjaBaeMble YpaBHEHUSIMH,
HEPaBEHCTBAMM U UX CUCTEMAMU;

- cBOOO/IHO HUCIIOJIB30BATh
TOXECTBEHHBIE IPEOOpaz0BaHUs IPU
peleHNH YpaBHEHUH U CUCTEM
YPaBHEHUM.

B noeceownesnoii srcusnu u npu uzyuerHuu
Opy2ux npeomemos:

- JocmuxceHue pe3ynbmamos pasodesna
I;

- c80600HO onpedensms mun u
8blbupams Memoo peweHus
MOKA3amesbHbIX U 102apUGHMUYECKUX
ypasHeHuli u HepageHcms,
UppPAayUOHAsbHBLIX YpasHeHUl u
HepaseHCM8, MpU2OHOMeMpPUYeCKUX
ypasHeHul U HepaseHcms, ux cucmem;
- c80600HO pewams cucmemoi
AUHelHbIX ypasHeHUU;

- pewame 0CHOBHblE Murbl ypasHeHul
U HepageHCMa8 € napamempamu;

- MPUMEeHAMb npu peweHuu 3a0a4
HepaseHcmea Kowu — BbYyHAKOBCKO2O0,
GepHynnu;

- umemeo npedcmasneHue o
HepaseHcmMBax mexcdy cpeOHUMU
cmeneHHbIMU




- COCTaBJIATh U PelIaTh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI IIPU PELICHUN
3aa4 APYrux y4eOHbIX IPEIMETOB;

- BBITNIOJIHATH OLIEHKY IIPaBIOTIO100uUs
Pe3yAbTATOB, MMOJy4aeMbIX IPU PELICHUU
pa3IUYHBIX YPaBHEHUH, HEPABEHCTB U UX
CHCTEM TPH PEIICHUH 3a/1a4 JPYTrUX
y4eOHBIX TPEJIMETOB;

- COCTaBJISITh U PeIIaTh YpaBHEHUS U
HEPaBEHCTBA C TTapaMeTpaMu pu
pelIeHnn 3a1a4 APYruX yaIeOHbIX
MIPEIMETOB;

- COCTaBJISITh YPaBHEHUE, HEPABEHCTBO
WA UX CUCTEMY, OTIMCHIBAIOIITNE
peaTbHyI0 CUTYAIHIO WK MPHKIIATHYIO
3aaqy, MHTEPIPETHPOBATH TIOJTYYECHHBIC
pe3ysbTaTHI,

- WCIIOJIB30BaTh MPOTPAaMMHEIE CPEJICTBA
MIPH PEIICHUN OTACTBHBIX KJIacCOB
YpaBHEHUI W HEPABEHCTB.

DyHKUUHA

- BriageTs NOHSATHSIMH: 3aBHCUMOCTh
BEJIMYWH, QYHKIHS, apTYMEHT U 3HaUCHHE
(dbyHKIIMH, 0071aCTh ONIPEACIICHUS 1
MHO>KECTBO 3Ha4eHUH QyHKINH, TrpapuK
3aBUCHUMOCTH, rpa@uK GyHKINH, HYJIU
(YHKIIUH, TPOMEKYTKH
3HaKOIIOCTOSIHCTBA, BO3pacTaHUE Ha
YHCIOBOM MPOMEXKYTKE, yObIBaHNE HA
YHCIOBOM NMPOMEXKYTKE, HauboJIblIee U
HauMeEHblIIee 3HaYeHne QYHKINH Ha
YHCIOBOM MPOMEXKYTKE, IEPUOANYECKAs
(GyHKLUSA, IEPUOJ, YETHAS U HEUETHAs
(GyHKUUU; yMETh IPUMEHATD 3TU HOHATHS
IIPU PELICHUH 3a7ay;

- BJIQJIETh MOHATHEM CTeNeHHas QyHKLUS;
CTPOUTH €€ I'pauK U YMETb IPUMEHSThH
CBOMCTBA CTETICHHON (DYHKIIUM MPHU
pelLlIeHNH 3a1a4;

- BJAJETh MOHATUSAMU ITOKA3aTEIIbHASL
(GyHKLUS, SKCIIOHEHTA; CTPOUTh UX
rpaduKu 1 yMETh IPUMEHSATh CBOWCTBA
NoKa3aTeNbHON (YHKIUH NP pEIICHUH
3ajauy;

- BJIQIETh MOHATHEM JIoTapupMudeckas
(GyHKLUS; CTPOUTD €€ rpaduK U yMETh
MPUMEHATH CBOMCTBA JOrapupMUUECKON
(GYHKIMY NP pelIeHUH 3a/1a4;

- BJIQIETh MOHATHIMHU
TPUTOHOMETpUYECKHE (DYHKIINH;

- CTPOUTH UX I'paUKu U YMETh
MIPUMEHSThH CBOIMCTBA
TPUTOHOMETPUUYECKHX (PYHKIUH NpU
peleHNH 3a1a4;

- BJIQJIETh MOHATHEM OOpaTHast PyHKIINS;
MPUMEHSATH 3TO MOHATHE MPU PELICHUN
3ajay;

- JocmuxceHue pe3ynbmamos pasdena
I;

-8/100emb NoHAMuUeM acuMmnmomeol U
ymMemb e20 NpuMeHAMsb rnpu peweHuu
3a0ay;

- IpUMeHAMb MemoObl peweHus
npocmeliwux OugpgepeHyuanbHbIxX
ypasHeHuli nepso2o u 8Mopo20
nopaodkKos




- IPUMEHSATH NPU PELICHUH 3a/1a4
CBOMCTBA (PYHKIIHIA: YETHOCTb,
MEPUOIUYHOCTh, OTPAHUYEHHOCTD;

- IPUMEHSATH PU PELIECHUU 3a/1a4
npeoOpa3oBaHus TpaguKoOB QyHKIUH;

- BJIQJETh NOHATUSIMH YUCIIOBas
MOCIIEIOBATEIBHOCTD, apuMeTHIeCcKast U
reoMeTpHYEecKas POrpeccus;

- IPUMEHSATH NPU PELICHUU 3a/1a4
CBOMCTBA U MPU3HAKU apUPMETUYECKON U
reOMETPUYECKOU IPOTrPECCUi.

B nosceonesnoui srcuznu u npu uzyuenuu
Opyeux yueOHblX NpeomMemos:

- OIPENENATh 10 rpapuKaM u
WCTIOIB30BATh JIJISl PEIICHUSI IPHKIIAHBIX
3aJ1a4 CBOMCTBA pPeaJbHBIX MPOIIECCOB U
3aBUCHUMOCTEH (HauboJbIINe U
HAaMMEHBIIHNE 3HAYCHUS, IPOMEKYTKH
BO3pacTaHUs U yObIBaHUS (PyHKIINH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
ACHMIITOTHI, TOYKH MEepPeTnoda, mepuo u
T.1IL.);

-MHTEPIIPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHON PAKTUYECKON
CUTYallUH;

- OMpeAeNATh 1o rpaduKaM Mpocreiime
XapaKTEPUCTUKH MEPUOANIECKUX
IIPOLIECCOB B OMOJIOTUH, SJKOHOMHUKE,
MYy3bIKE, PAAMOCBA3U U Jp. (aMIUIUTYAA,
TIePUO U T.11.)

J1eMEeHThI
MaTeMaTH -
YecKoro
aHaJIHn3a

- Bnanets monstuem 6€CKOHEYHO
yOBIBaroIasi reOMETpHYECKasi IPOrpeccust
Y YMETh IPUMEHSTD €T0 IPHU PEIICHUN
3ajay;

- IPUMEHATH JUIS PEIIeHHS 331a4 TEOPHIO
NIPE/EIIOB;

- BIIQJICTh TIOHATHUSAMH OECKOHEYHO
OouibIMe 1 OECKOHEYHO MaJIble YUCIIOBBIC
MOCJIEJOBATEIBHOCTH U YMETh
CpaBHHMBATh OECKOHEYHO OOJIbILINE U
OECKOHEYHO MaJIbIe TIOCIIeI0BATEIIEHOCTH
- BIIAJICTh TIOHATUSMH: IPOU3BO/IHAS
(GYHKLIMHU B TOUKE, TPOM3BOIHAS
GbyHKIHH;

- BBIYUCIIATH IPOU3BOTHBIE
3JIEMEHTAPHBIX (PYHKIUN U UX
KOMOMHAIIMIA;

- MccnenoBaTh GYHKIUMHM Ha
MOHOTOHHOCTb M SKCTPEMYMBI;

- CTPOUTH IrpaUKu ¥ MPUMEHSTH K
peLIeHHIO 33/1a4, B TOM YHCIIE C
napaMeTpoM; BIaJIeTh MOHATHEM
KacaTenbHas K rpaduky GyHKINM 1
YMETh IPUMEHSTh €ro NMpH peleHUH
3ajauy;

- locmuxceHue pe3ynbmamos pa3sodena
I;

- c80600HO 8/100€Mb CMAHOAPMHbLIM
annapamom mamemamu4ecKo20
aHaU3a 014 8blYUC/AEHUA
Mpou3800HbIX hyHKUUU 00HOU
nepemeHHol;

- c80600HO npumeHameo annapam
mMamemMamuyecKo20 aHanAu3a 014
uccnedosaHua pyHKyUl u nocmpoeHus
2paghukos, 8 mom Yucne ucciedo8aHUA
HQ 8bIMyK0CmMs;

- ornepupo8ame MOHAMUEM
nepsoobpasHoli hyHKUUU 0018 pewieHus
3a0ay;

- 08/100€Mb OCHOBHbIMU C8E0EeHUAMU
06 uHmeepane HetomoHa— /lelibHuya u
e20 npocmeliwux npumMmeHeHUsAx;

- onepuposame 8 CMaHOAPMHbIX
cumyayuAx npou3e8o0HbIMU 8bICUIUX
nopsaoKos;

- ymemsb npumMeHAMs npu peweHuu
3a0ay4 ceolicmea HernpepbiBHbIX

GpyHKYuU;




- BIIAJICTh MOHATUSAMH IEPBOOOpa3Hast
(byHKIUS, ONpeeIeHHbII HHTETpal;

- IPUMEHATh TeopeMy HbproToHa—
JleiiOHMIIA U €€ CIICACTBUS JJISl PEHICHUS
3az1a4.

B nosceonesnou scuznu u npu uzyueruu
Opyeux yueOHbIX npeomemos:.

- peuIaTh MPUKIATHBIC 3a/1a49H U3
ounonoruu, GU3NKN, XUMUHU, SIKOHOMUKH U
IPYTUX TPEMETOB, CBS3aHHBIC C
HCCIICIOBAHUEM XapaKTePUCTHK
MIPOIIECCOB;

- HHTEPIPETUPOBATH TIOJTyICHHBIS
pe3yIbTATHI.

-yMemso MPUMeHAMb Mpu peweHuu
3a0a4 meopemsl Beliepwumpacca;

- yMemeb 8bIM0HAMb NPUbAUHEHHbIE
8bl4uCeHUs (MemoOdbl peweHus
ypasHeHUull, 8bl4ucAeHUs
onpedesnieHHO20 UHMezpPana);

- yMemb npuMeHamMb rnpuaoxceHue
npou3eodHol u onpedesnieHHo20
UHMe2pana K peweHuto 3a0a4
ecmecmeo3HaHUs;

- 8100emb MOHAMUAMU 8Mopas
MpPouU3800HASA, 8bINYKAOCMb 2pApUKa
PyHKUUU U ymemb uccnedosameo
DYHKUUKO HA 8bIMYKAOCMb.

CrarucTuka u
Teopus
BEPOATHOCTEN,
JIOTHKA U
KOMOMHA-
TOpHUKA

-OnepupoBaTh OCHOBHBIMU
OMHCATEIbHBIMU XapaKTePUCTUKAMU
YHCIIOBOrO0 HabOpa, MOHATUEM
reHepaibHasi COBOKYITHOCTb M BIOOpPKOI
U3 Hee;

- ONEpUPOBATh MOHATHSAMH: YaCTOTa U
BEPOSITHOCTh COOBITHS, CyMMa U
MIPOU3BEACHNE BEPOSITHOCTEN, BEIUUCIISITD
BEPOSITHOCTH COOBITUI Ha OCHOBE
MoJicueTa Yncia UCXO/IOB;

- BJIaJIETh OCHOBHBIMU MOHATUSAMU
KOMOMHATOPUKHU U YMETb UX MPUMEHSATH
MIpH pElIeHUHU 33]1aY;

- UMETb Ipe/icTaBIeHe 00 OCHOBAX
TEOPUU BEPOSITHOCTEM;

- UIMETb MPE/ICTaBICHUE O IUCKPETHBIX U
HEMPEPBIBHBIX CIy4ailHbIX BEJIMYMHAX U
pacnpeeneHusx, 0 He3aBUCUMOCTH
ClIydailHbIX BEJTUYHH;

- UMETb MPE/ICTABICHHE O
MaTeMaTH4eCKOM OKUJAHUH U JUCTIEPCUU
ClIydaifHbIX BEJTUYHH;

- IMETh MPE/ICTaBJICHNE O COBMECTHBIX
pacnpeeNeHus X cIy4yaiiHbIX BEJIUYUH;

- IOHUMATh CYTh 3aKOHA OOJIBIINX YUCEI
Y BEIOOPOYHOTO METO1a U3MEPEHHUS
BEPOATHOCTEN;

- IMETb MPE/ICTABICHHE O HOPMAILHOM
pacnpenesieHuy U IpuMepax HOpMaJIbHO
pacripe/ie/IeHHbIX CITy4allHbIX BEJIMYMH;
- UIMETb MPEICTABICHUE O KOPPEIALNN
CIIydaifHbIX BETUYHH.

B nosceonesnoui sorcuznu u npu uzyuenuu
Opy2ux npeomemos:

- BBIYMCIIATH WIH OLICHUBATh BEPOSITHOCTH
COOBITUH B peasbHOM JKU3HU;

- BBIOMPATh METObI MOIXOISIIETO
MPEICTaBICHUS U 0OpPaOOTKU JaHHBIX.

-JlocmuxceHue pe3ynemamos pasoena
I;

-umemeo npedcmasneHue o
ueHmpansHoli npedensbHoli meopeme;
- umems npedcmasneHue o
8bI60OPOYHOM KO3hhuyueHme
Koppenayuu u nuHeliHoU pezpeccuu;

- umems npedcmassneHue o
cmamucmu4ecKux aurnomesax u
nposepke cmamucmu4ecKkoll
2urnomessl, 0 CMaMUCMUKe Kpumepus
U ee yposHe 3HaYuMocmu;

- umems npedcmassneHue o CeA3u
SMMUPUYECKUX U

meopemuyeckux pacnpedeneHull;

- umems npedcmassneHue o
KoouposaHuu, 08ou4HoU 3anucu,
dsouyHom Oepese;

- 8/100emb OCHOBHbIMU MOHAMUAMU
meopuu 2pagos (epagh, sepuuHa,
pebpo, cmeneHb 8epuwUHbI, Myms 8
epaghe) u ymemo npuMeHAMb UX Npu
peweHuu 3a0a4;

- umems npedcmassieHUe o 0epesbax u
ymMemb npuMeHAmMob npu peweHuu
3a0ay4;

- 8/100emb oHAMuUeMmM C843HOCMb U
ymMemb npuMeHamb KOMMOHEHMbI
C8A3HOCMU pu peweHuU 3a0a4;

- ymemsb ocyujecmensame rnymu rno
pebpam, 06xo0bi pebep u sepuuH
epaga;

- umeme npedcmasneHue 06
alinepo8om u 2amMus1LMOHOBOM Nymu,
umemeo npedcmassneHue o mpyoHocmu
300a4U HaOXOHOEHUS 2aMUMbMOHO8dA
nymu;




- 87100emb MOHAMUAMU KOHEYHbIE U
cyemHole MHOX(ecmaea u ymems ux
NpUMeHAaMsb rpu peweHuu 3a0a4;

- yMemeo rpumeHAms memoo
mamemamu4ecKoli UHOYKUUU;

- ymemsb npuMeHaMs npuHyun
Jupuxne npu peweHuu 3a0a4

TexcToBBIC
3agadu

-Pemrars pasHble 3a1a4n NOBBILLIEHHOMN
TPYAHOCTH;

- QaHAJIM3UPOBATh yCIOBUE 33a4H,
BBIOMPATH ONTUMAJIBHBINA METO]] PEIICHHS
3aJ1a4uM, pacCMaTpUBas pa3IuyHbIe
METO/IbI;

- CTPOHTH MOJICITh PEIICHHS 3a/1a9H,
MIPOBOJIUTH JI0KA3ATEIBHBIC PACCYKICHUS
TIPY PEIICHUH 33]1aY9H;

- pematk 3a1a4yu, Tpedyrolue nepedopa
BapUAHTOB, ITPOBEPKHU YCIOBHIA, BEIOOpA
ONITUMAJILHOTO PE3yJIbTaTa;

- aHAJTM3UPOBATH U UHTEPIIPETHPOBATH
MTOJTyYECHHBIC PEIICHUS B KOHTEKCTE
YCIIOBHS 33J1a4H, BEIOMPATH PEIICHMS, HE
MIPOTHBOPEYAIIHE KOHTEKCTY;

- IEPEBOJIUTH TIPH PEIICHUU 3aa9U
nH(pOpMaIUIO U3 OJTHON (POPMBI 3aITHCH B
JIPYTyI0, UCTIOJIB3YsI IPU HEOOXO0MMOCTH
CXEMBbI, TaOJIHIIBI, TPaHKH, THArPAMMBI.

B nosceounesnoti scusnu u npu uzyuenuu
Opy2ux npeomemos.

- pemiath MpaKkTUUYECKHE 3a/1a4M U 3a/1a4U
U3 IPYTUX MPEIMETOB.

- locmusceHue pe3ynbmamos paszodena
I

I'eomerpust

- Bragets reoMeTprueCKUMH MOHATUSMH
MIPH PEIICHNUH 33124 U TTPOBEICHUH
MaTeMaTUYECKUX PACCYXICHUH;

- CaMOCTOSITEIbHO POPMYITUPOBATH
OTIpEJICIICHUS] TEOMETPUYECKHUX (PUTYD,
BBIJIBUTaTh THIIOTE3bI O HOBBIX CBOHCTBax
Y TIPU3HAKaX TeOMETPUIECKUX Guryp u
000CHOBBIBATh MJIM OTIPOBEPraTh HX,
0000111aTh MJIM KOHKPETH3UPOBATh
pe3ysbTaThl HAa HOBBIX KJIaccax Quryp,
MIPOBOJIUTH B HECJIOKHBIX CITyJasxX
KJaccu(uKanuio GUryp mo pasindHbIM
OCHOBAHUSIM;

- HCCIIEJIOBATh YEPTEXHU, BKIIHOUas
KOMOMHaIM (uryp, U3BJIEKaTh,
UHTEPIPETUPOBATh U MPEOOPa30BHIBATH
nH(pOpMaIINIO, IPEACTaBICHHYIO Ha
yepTexKax;

- pemaTh 3aJa4u TeOMETPUUYECKOT0
COoJIepKaHus, B TOM YHUCJIE B CUTYaIHSIX,
KOT'JIa aJITOPUTM pEIIEHUs HE CIIeAyeT
SIBHO M3 YCJIOBHSI, BBIIOJIHATh
HE0O0XOAMMBIE TS peIIeHUs 3a/1a41
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS,

- Umemb npedcmasneHue 06
aKcuomMmamu4yecKkom memaooe;

- 8/100emb roHAMUEM
2eomempu4ecKkue mecma mouyek 8
npocmpaHcmee u ymems rnpumeHameo
ux 0014 peweHus 3a0a4;

- ymemso npumeHams 0718 peweHus
3a0a4 ceolicmaa naocKkux u
08Y2paHHbIX 27108, Mpex2paHHO20
yana, meopemsl KOCUHYCO8 U CUHYCO8

0719 mpexapaHHo20 yena;

- 8/100emsb noHAmMuUem
neprneHOUKyapHoe ceyeHue rnpusmel U
ymMemb NMpuUMeHAMb e20 npu peuweHuu
3a0ay;

- umems npedcmasseHue o
dsolicmeeHHOCMU NpPaABUsbHbIX
MHO202PAHHUKO8;

- 8/100emb MOHAMUAMU YeHMpanbHoe
U napannesnbHoe NPoOeKmMuposaHue u
MpUMeHAMb UxX npu NocmpoeHuu




HCCIIEI0BAaTh BO3MOXKHOCTb IPUMEHEHUS
TeopeM U (GOpPMYII ISl PELICHHUS 3a/ay;
- yMeTh (OPMYITHPOBATH U IOKA3bIBATH
reOMETPUIECKUE YTBEPKICHUS;

- BJIQJICTh MIOHATHSIMHU CTEPEOMETPHH:
npu3Ma, napaieNenure]], TupaMuia,
TETpa’Ip;

- UIMETb MPE/ICTaBICHUS 00 akCHoMax
CTEPEOMETPHUH H CIEJCTBUAX U3 HUX U
YMETh MPUMEHSTH UX TPU PEIICHUU
3ajaq;

- YMETh CTPOHTH CCUCHHS
MHOTOT'PaHHUKOB C MCIIOJIb30BaHHEM
Pa3IMYHBIX METOJIOB, B TOM YHUCIIE U
METO/1a CJIEJOB;

- IMETh MPEJICTABICHHUE O
CKPEIIMBAIOIINXCS PSIMBIX B
MIPOCTPAHCTBE U YMETh HAXOUTh YTOJI U
paccTosiHIE MEXTy HUMU;

- IPUMEHSATH TEOPEMBI O TTAPAILIEIIEHOCTH
MPSIMBIX U TJIOCKOCTEH B TIPOCTPAHCTBE
MIPH PEIIeHUHN 3a71ay;

- YMETh IPUMEHSTh MapalIeIbHOE
MPOEKTUPOBAHKE TSI H300paKEeHUS
uryp;

- YMETh TIPUMEHSTh
MEPIIECHANKYIISIPHOCTH MPSIMOH 1
TUTOCKOCTH TIPU PEIICHUH 3a/1a4;

- BIIQJICTh MIOHATHUSMHU OPTOTOHAIHLHOE
MPOEKTUPOBAHKE, HAKIIOHHBIC U X
MIPOEKIIUH, YMETh PUMEHSATH TEOPEMY O
TpeX MEePIEeHANKYIIpaxX NPy PEIICHUN
3ajay;

- BJIQJICTh MOHATHSIMHU PACCTOSHUE MEXKITY
(urypamu B mpoCTpPaHCTBE, OO
MEPIICHANKYIISP IBYX CKPEIIMBAIOIIUXCS
MPSIMBIX U YMETh IPUMEHSTh UX MIPH
peIlICHUM 3a]1a4;

- BJIQJICTh MIOHSATHEM YTrOJl MKy MPSIMOH
Y TUIOCKOCTBIO 1 YMETh IIPUMEHSITB €ro
MIPH PEIICHUHN 33]1ay;

- BJIQJICTh MIOHATHSIMU JBYTPAHHBIH yrol,
YroJl MEXIY IIOCKOCTSIMH,
NEepPIEHANKYIPHbIE MJIOCKOCTH U YMETh
MPUMEHSTH UX MPU PELICHUU 3a/1a4;

- BJIAJIETh MOHATUSMU PU3MA,
napasiesienune]l ¥ IpUMEHATh CBOHCTBA
napasJiesienunesia npy perieHuy 3aaay; -
BJIQJIETh MOHATHEM HPSIMOYTOJIbHBIN
napaiesienune]l ¥ IpUMEHsTh ero Ipu
pelIeHnH 3a1a4;

- BJIAJIETh MOHATUSAMU MHUPAMUIA, BUJIBI
MUPaMHUJI, YIEMEHTHI IPABHIILHOM
MUPaMUIbI U YMETh IPUMEHSTH UX TPU
peleHNH 3a1a4;

ceyeHuUll MHO202PAHHUKO8 Memooom
npoekyulti;

- umems npedcmassieHUe 0 passepmeke
MHO202pAHHUKA U Kpamyaliwem nymu
HO M08epXHOCMU MHO202PAHHUKG;

- umemeo npedcmasseHue o
KOHUYEeCKUX CeYeHUsAX;

- umemes rpedcmassieHue o
Kacarouwjuxca cgpepax u KombuHayuu
mes epaweHus u ymems rnpumMeHsaImso
UX npu peweHuu 3a0a4;

- MpUMeHAMsb rnpu peweHuu 3a0a4
hopmysy paccmoaHUA 0m moYKu 00
naockocmu;

- 8/100emb pasHbIMU criocobamu
3a0aHuUA npamoli ypasHeHUAMU U
ymMemb NMpuMeHAmMs npu peweHuu
3a0ay;

- IPUMeHAMb Npu peweHuu 3a0a4 U
JoKa3amesnbcmee meopem 8eKMopHbil
Memoo U Mmemoo KoopouHam;

- umems npedcmassieHue 06 aKkcuomax
obvema, NpuMeHamMb hopMybl
06emMo8 NpAMOY20/1bHO20
napannenenuneoa, npusmel u
nupamudel, mempasaopa npu peweHuu
3a0ay;

- nIpumeHAmMob meopemol 06
omHouweHusax o6vemos rnpu peweHuu
3a0ay4;

- IPUMeHAMb UHmMe2pan 011
sbl4ucseHUA 06vemos u
nosepxHocmeli men spawjeHus,
8bl4UC/eHUA NaAowWaou cehepuyeckozo
nosca u ob6vema wapoesoazo Cs101;

- umems npedcmassieHUe 0 08UHEHUAX
8 NpocmpaHcmaee: NapassnenbHOM
nepeHoce, cummempuu
OMHOCUMes1bHO 710CKoCmu,
ueHmpasnbHoU cummempuu, nogopome
omHocumesbHo npamol, suHmMosgoli
cuMmmempuu, ymems rnpUMeHamMs ux
npu peweHuu 300a4;

- umemeo npedcmasseHue o naouw,adu
opmoz2oHanbHoU npoeKyuu;

- umems npedcmassneHue o
mpexz2paHHOM U MHO202pAHHOM yase U
npumeHamMso ceolicmea NnaoCKux yas08
MHO202pAHHO20 y2/1a Npu peweHuu
3a0ay;

- umemeo npedcmassieHus o
npeobpazosaHuu nodobus,




- UMETh MPEJICTABIICHUE O TEOpEME
Dlinepa, NpaBUILHBIX MHOTOTPAHHUKAX;
- BJIAJICTh MIOHSATHUEM TUIOIIATI
MMOBEPXHOCTEH MHOTOTPAHHUKOB H YMETh
MPUMEHSTH €T0 MPH PEIICHUH 33/1a4;

- BJIAJICTh MMOHATUSAMU TeJla BPALCHUS
(uMnuHIp, KOHYC, map u chepa), ux
CCYCHUS U YMETh IPUMECHSTH UX IIPU
peleHuu 3a/1ay;

- BJIAJICTh MOHSATUSMU KacaTelIbHbIC
MPSIMBIC U TUIOCKOCTH W YMETh IPUMEHSTh
WX MIPU PEIICHUH 33139,

- IMETh MPEJICTABJICHUS O BIUCAHHBIX U
OTIMCAHHBIX Cepax U YMETh MPUMEHSTh
WX MIPU PEIICHNUH 33139,

- BJIQJIETh MOHATUSIMH 00BEM, OOBEMBI
MHOTOTPAaHHUKOB, TEJ BPALICHUS
MPUMEHSTH UX MPU PEIICHUH 3a/1a4;

- UMETh TIPE/ICTABIICHUE O Pa3BEPTKE
IUJIMHPA U KOHYCA, TUTOIIAIH
MMOBEPXHOCTH ITUJIHHJIPA U KOHYCa, YMETh
MPUMEHSTH UX TIPU PEIICHUU 3a/1a4;

- UMETh TIPE/ICTABIICHHUE O TUTOIIAIH
cdepbl ¥ YMETh IPUMEHSTH €ro IIPH
peleHny 3a1ad;

- YMETb peliath 3a/1a4i Ha KOMOMHAIUH
MHOTOTPAaHHUKOB U T€J BpaLICHUS;

- UMETb MIpeJICTaBJICHHE O MOJ00UH B
MIPOCTPAHCTBE U YMETh pellaTh 3aJaun Ha
OTHOIIIEHHE 00BEMOB U IJIOLIaIeH
MMOBEPXHOCTEH MOJOOHBIX (pUryp.

B nosceonesroii scuznu u npu uzyuenuu
Opyaux npeomemos:

- COCTaBJISITh C UCIOJIb30BAHUEM CBOWCTB
reOMEeTPUUECKUX PUTyp MaTeMaTHYeCKHe
MOJENH JJIsl pelIeHus 3a1a4
MPAKTUYECKOTrO XapakTepa U 3a/1a4 U3
CMEXHBIX TUCIHUILINH, UCCIEA0BATh
MOJIy4€HHBIE MOJCTU U
WHTEPIPETUPOBATH PE3YJIbTAT

2o0Momemuu U ymemso MpuUMeHAmeo Ux
npu peweHuu 3a0a4;

- ymems pewame 3a0a4u Ha
na0cKkocmu memoodamu
cmepeomempuu;

- yMemeo npumMmeHsms (popmysol
06vemos npu peweHuu 3a0a4

BekTopsbl n
KOOP/AUHATHI B

- Bnagets noHaTusMu BCKTOPBI U UX
KOOPAUHATLI;

- JoctukeHune pesynbTtatos pasgena ll;
- HaxoAuTb 06beM napannenenunesa u

MNPOCTPAHCTBE | -YMCThH BBIINIOJHATH OIICPALIUN HAZ TeTPa’apa, 3a4aHHbIX KOOPANHATAMMU
BCKTOpaMH; CBOWUX BEpPLUMH;
- MCTOJIb30BATh CKAISPHOE NPOU3BENCHUE | _ 33 135aTH NpAMYIO B NPOCTPAHCTBE;
BCKTOPOB 1PN PCIICHUH 3a/1a4, - HAXOAMTb PACCTOAHUE OT TOYKMN A0
- IPUMEHSTH YPABHEHUE TIJIOCKOCTH
pume YPABHCHHE ILTOCKOCTH, NAOCKOCTU B CUCTEME KOOPAMHaT;
(hopMyIy pacCTOSIHHSI MEXKIY TOUKAMH,
- HAXOAMTb PaccToaHNE mexay
ypaBHeHUE cepbl PU PEelIeHUH 3a/1a4;
CKpeLLMBAOLWMMMCA NPAMbBIMU,
- IPUMEHATH BEKTOPHI U METOI
KOOPAWHAT B IPOCTPAHCTBE MPU PELIEHUU 3a/aHHBIMM B CUCTEME KOOPAMHAT.
3aj1ad4.
Hctopus - IMeTh ipeAcTaBiIeHNE O BKIIAJE JocTnkeHne pesynbTtatos pasgena ll
MAaTeMATUKH BBIJAIOIIUXCS MATEMAaTUKOB B Pa3BUTHE

HayKH;




- IIOHUMAaThb pOJ'Ib MaTE€MAaTHUKHU B pa3BI/ITI/II/I
Poccun.

MeTtoabl
MATEMATHKH

- Mcnosib30BaTh OCHOBHBIE METObI
JI0Ka3aTeNbCTBA, IPOBOJAUTD
JI0Ka3aTeJIbCTBO U BBIIIOJIHATH
OIIPOBEPIKEHUE;

- IPUMEHATH OCHOBHBIE METO/Ibl PEIICHHUS
MaTeMaTHYECKUX 3a/a4;

- Ha OCHOBE MaTEMaTHUECKUX
3aKOHOMEPHOCTEH B IIPUPOJIE
XapaKTepU30BaTh KPacoTy U
COBEPULIECHCTBO OKPYKAIOILIEr0 MUpa U
IIPOU3BEICHUN HCKYCCTBA;

- IPUMEHSATH MPOCTEUIINE TPOTrPAMMHBIE
CpEICTBA U 3JIEKTPOHHO-
KOMMYHMKAI[MOHHbBIE CUCTEMBI ITPU
pelIeHnH MaTeMaTHYeCKUX 3a/1a4;

- M0JIb30BATHCS MPUKJIIATHBIMU
MporpaMMaMy U IporpaMmmMamMu
CHUMBOJIbHBIX BBIYUCIICHUH JISI
UCCIIEIOBAaHUS MAaTEMAaTUYECKUX
00BEKTOB.

- JoctukeHune pesynbTatos pasgena ll;
- MPUMEHATb MaTeMaTUYECKNEe 3HaHUSA
K MCCNe0BaHMIO OKPYKaloLWero mnpa
(mopmenupoBaHue dpuUsnUecKmx
NPOLLECCOB, 33/1a4M SKOHOMMUKM).




1. TemaTu4eckoe IVIAHUPOBAHUE

TemaTnyeckoe INIAHUPOBaHUE IO reoMerpun (2 yaca) yruayoaéHnslii yposenb 10 kiace

Ne | Tema KoJu1-Bo yacos
1 HekoTopsle cBeieHNs U3 IUIAHUMETPUH 12
2 Beenenue 3
3 [TapannenpHOCTHh NPSIMBIX U TJIOCKOCTEN. 16
4 [lepneHMKyYISApPHOCTD MPSAMBIX U INIOCKOCTEN. 17
5) MHoOrorpaHHuKH. 14
6 [ToBTOpEHHE. 6
OO111ee KOJIMYECTBO YacoB 68
TemaTnyeckoe IUIaHUPOBaHUe 1O reoMerpun (2 yaca) yriy6aéHHbIH ypoBeHb 11 kiaace
Ne | Tema Kos1-Bo yacos
1 [ToBTOpEHUE 2
2 Bekrtopsl B mpocTpaHCcTBE 6
3 Meto1 KOOpJIMHAT B TPOCTPAHCTBE. 15
4 [unwaap, KOHyC, Tap. 16
S OOBbeMEI Tell. 17
6 [ToBTOpEeHME 10
OO111ee KOJIMYECTBO YacoOB 66

TemaTuyeckoe NJIAHUPOBAHME

yriay0Jénnbiid yposenb 10 kiaace

nmo ajreépe M Hayajga MaTeMaTHYeCKOro anaausza (4 4acoB)

Ne | Tema Kou-Bo yacos
1 [ToBTOpEHME 8

2 JleauMOCTh YHcen 6

3 MHuorounensl. AnreOpanueckue ypaBHEHUs 15
4 CrereHp ¢ JeMCTBUTENBHBIM [I0KA3aTeIEM 10
5 Crenennas GyHKIUSA 14
6 IToxa3zatenbHast pyHKUHS. 10
7 Jlorapudmuueckast (QyHKIHSL. 16
8 Tpuronomerpudeckue GopMyIbl 22
9 Tpuronomerpruueckue ypaBHEHUS 21
10 | Tpuronomerpuueckue QyHKIHH 10
11 | UroroBoe moBTOpEHUE 4

OO11ee KOIMYECTBO YaCOB 136




TemaTn4yeckoe IUIaHMPOBaHHE M0 ajredpe M Hayajla MaTeMaTH4eCKOro anaamusa (4 4acoB)

yriay0aéHHnbiii yposenb 11 kiace

Ne | Tema Koi1-Bo yacos
1 [ToBTOpenue 7 — 10 kiacca 13
2 [IpousBoHas U €€ reOMETPUUECKUI CMBICIT. 22
3 [TpumeHeHne MPON3BOIHON K UCCIIETOBAHHUIO (DYHKITHIA. 16
4 [lepBooOpa3Hasi 1 UHTErpal. 15
5) Kombunatopuxka. 13
6 DeMEeHTBI TEOPUU BEPOSITHOCTH. 14
7 KomMmrutekcHbIe gmcia. 11
8 HroroBoe moBTOpEHUE Kypca 28
OO1miee KOIMYECTBO YaCOB 132
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