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1. Ilnanupyemble pe3yJbTaThl OCBOEHHS y4eOHOI0 MpeaMeTa.

B pesynbrare m3yuenus yuebHoro mpenmera «MaremaTuka: anreOpa M Hayajla MAaTeMaTHYeCKOrO aHaln3a, TeOMETPUsS» Ha YPOBHE CPEAHEro OO0IIero
00pa30BaHMs BBIIYCKHUK Ha YI1yOJIEHHOM YPOBHE HAYUUTCS:

10 kuaace

Yrayo6aeHHblii ypoBeHb «CHCTEMHO-TEOPEeTHYECKHUE Pe3yJIbTaThI»

Pasznen

BbInyCKHUK HAYYHTCS

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

Ileau ocBoeHus

Jist yCHenHoro npo10JDKeHus 00pa3oBaHus

,H]Z}Z obecneyenusi 603MONCHOCMU ycnewHozo npO@Oﬂ()fceHuﬂ

npeaMera 0 CTIEIHAIBHOCTSIM, CBSI3aHHBIM C TIPUKJIAIHBIM UCTIOJIb30BAaHUEM obpazosanus no CReyuaIbHOCHISIM, CBA3AHHbIM c

MaTEMATHKU ocyujecmenenuem HAYYHOU u UCCAe008ameibCKoll

OesimenbHOCmuU 8 00IACMU MAMEMAMUKU U CMEICHBIX HAYK
TpebGoBanus K pe3yjbTaTam
1
Dnemenmei - CB0O0OOIHO ONEpUPOBATH TOHATHUSMU: KOHEYHOE MHOMXECTBO, Jlocmuoicenue pe3yiomamos 6a308020 YpOGHsL:
2

meopuu 3JIEMEHT MHOYKECTBA, IIOJIMHOKECTBO, TIEPECEUCHHE, O0BEIUHEHNE Onepuposams~ NOHAMUAMU. KOHEUHOE MHONCECMB0, JIeMEHM
MHOMCECE U U Pa3HOCTh MHOXECTB, YMCJIOBBIC MHOXKECTBA Ha KOOPJIUHATHON MHOJICECm8d, NOOMHONCECMB0, nepeceyeHue U 00veouHeHue
Mamemamuueckoi OpsIMOM, OTPE30K, HMHTEpBAJ, IOJYHHTEpPBal, MPOMEXKYTOK C MHOCECMS, YUCLOBbLE MHONCECBA HA KOOPOUHAMHOU NPSMOLL,
102UKU BBIKOJIOTOM TOYKOM, Tpadudeckoe MpeCTaBICHUE MHOXECTB Ha Ompe30K,  UHMEpP8Aan,  NOLYUHMEPSANL,  NPOMEJCYMOK  C

KOOpPAMHATHOM INIOCKOCTH;

- 3aJaBaTh MHO)KECTBA MEPEUUCIEHUEM U XapaKTEPUCTUUECKUM
CBOMCTBOM;

- ONEpUpOBaTh MOHATHUSIMHU: YTBEPKJIECHUE, OTPUILIAHNE
YTBEPKACHUS, MCTUHHBIE W JIOKHBIE YTBEP)KIEHUS, IPHUUYUHA,
CJIEJICTBUE, YACTHBIN Cily4ail  001ero YTBEPKJICHMUS,
KOHTPIIPUMED;

- TPOBEPSTH NPUHAIIEKHOCTh JIEMEHTA MHOXKECTBY;

- HaxOJQUTh IepeceyeHue M OObEeTUHEHHE MHOXKECTB, B TOM
YHClIe MPEACTaBICHHBIX TpaduyecKy Ha YMCIOBOW MPSMOM M Ha
KOOpPJMHATHOM IIOCKOCTH;

- TPOBOAUTH JOKa3aTelIbHbIE PACCYKIACHHs N1 0OOCHOBaHUS
VCTUHHOCTHU YTBEPKICHUM.

8bIKOIOMOT MOYKOIL, epaguyeckoe npedcmasieHue MHONCECE
Ha KOOPOUHAMHOU NJIOCKOCMU, ONepupo8ams NOHAMUIMIU:
ymeepcoenue, Ompuyanue Ymeepi#COeHus, UCUHHble U
JIOJICHBIE YMBEPHCOEHUS, NPUYUHA, CIe0CmEue, YACMHbII CYYatl
0bwe20 ymeepoicoeHust, KOHmpnpumep,

— npoeepsamsb NPUHAOTIEHCHOCD DNIEMEHMA MHONCECMEY,;
Haxooumsv nepeceuenue u 00beOUHeHUe MHONMCeCm8. 8 MOM
yucie npedcmagieHHbIX papuiecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOUL NIOCKOCTU

— NpPo8oOUMb 00OKa3amebHbule PaccyrHcoenuss 01 060CHO8AHUS
UCMUHHOCIU YMBEPIHCOCHUIL.

B nosceonesnoll dcu3nu 1 npu u3y4eHuu Opyeux npeomemos:

1 3IleCL " JaJIeC: 3HATh ONPCACIICHNUC ITOHATHSA, 3HATh U YMCTb 000CHOBBIBATH CBOMCTBA (HpI/ISHaKI/I, €CJIM OHHU CCTL) NOHATUA, XapaKTCPU30BaAThL CBA3U C APYTUMU
MMOHATHUAMU, ITPEACTABJIAA OJHO IMOHATHEC KaK YaCTh HEJIOCTHOTI'O KOMIIJIEKCA, UCITI0JIb30BaTh INOHATUE U €TO CBOICTBaA IpU MPOBECACHU U paCCY)K)ICHHfI, J0Ka3aTcIbCTB,

geI_HCHI/II/I 3agaq.

3,I[CCI) " Jaji€€; 3HaTb ONPCACICHUEC ITOHATHUA, YMETD ITOACHATH €TI0 CMEBICII, YMETH HCITI0JIb30BAaTh ITOHATHUE U €TO CBOICTBa IIpH IMPOBEACHN N paccymz:eHHﬁ, pEeIICHUN

3ajad.




B nosceounesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:
- HWCIOJb30BAaTh YHUCJIOBBIE MHOXECTBAa Ha KOOPAMHATHOU

HpHMOfI Hn Ha KOOpHHHaTHOﬁ IINIIOCKOCTH JJIA
OnrcCaHusd pCajibHBIX IMPOLCCCOB U HBJIGHI/If/'I;
- IIPOBOJUTH JOKa3aTCIbHBIC PACCYXKIACHUA B

CUTYyalUsAX [OBCEIHEBHOM JKU3HU, IIPU PELICHUU 3a]1a4 U3 IPYrUX
IIPEAMETOB

— UCNONL306AMb YUCLOBbIE MHONCECMBA HA KOOPOUHAMHOU
NpSAMOU U HA KOOPOUHAMHOU NAOCKOCMU ONisl  ONUCAHUS
PeanbHbIX NPOYECcos U AGNEeHUL,

— NPoBOOUMb O0KA3AMENbHbIE DACCYHCOCHUS 8 CUMYAYUSX
NOBCEOHEBHOU JHCU3HU, NPU  peueHuu 3a0aiy U3 opyeux
npeomemos

— onepuposamuv nouamMueM Onpeoeyenus, OCHOBHLIMU SUOAMU
onpeodenerutl, OCHOBHbIMU BUOAMU MEOPEM;

— NOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEd;

— onepuposams NOHAMUSMU — CHEMHO20 U HECcuemHoz20
MHOJHCECBA;
— NpUMEHAMb  Memo0 MAMeMamuyeckou  UHOYKYUu

ons

— NPoBedeHUst pACCYHCOeHUN U OOKA3AMENbCME U NPU PEULEHUU
3adau.

B nosceonesnoti socuznu u npu uzyueHuu Opyeux npeomemos:

—  UCNONb308aMb MEOPEMUKO-MHONCECMBEHHbLIL A3BIK U
A3BIK JI02UKU OJIsL ONUCAHUSL PEAIbHbIX NPOYECCos8 U sA8NeHUl, npu
peutenuy 3a0ay Opy2ux y4eOHvix npeomMemos




Yucna u
GbIPAXCeHUA

- CBobogHO  omepupoBaTh MOHATUSAMH:  HATypaJbHOE

YUCJIO, MHOXECTBO HATypPaJbHBIX YMCEN, LEJI0E€ YHCIIO,

MHOKECTBO LEJIbIX 4YHCEN, OOBIKHOBEHHAas JpoOb, AECATHYHAs

Ipo0b, CMEIAHHOE YUCII0, pallMOHAIbHOE 4HCIIO,

HOXKECTBO PALMOHAIBHBIX YHCEN, MPPALMOHAIBHOE YHCIIO,

JNEUCTBUTEIILHOE YHUCJIO, MHOXECTBO JCHCTBUTEIBHBIX YHCEI,

reOMETPHUYECKAsl HHTEPIIPETALUS HATYPAJIbHBIX, LIETIBIX,

palMOHAIBHBIX, IEUCTBUTEIIBHBIX YHUCEIL;

- IIOHMMaTb U OOBACHATH Pa3HUIy MEXIY HNO3MLMOHHOH U

HEINO3UIIMOHHOM CUCTEMaMU 3aIIUCH YHCEIL;

- IEepeBOAUTh 4YMCIa M3 OJHOW CHUCTEMbI 3allUCH (CHUCTEMBI

CUHCJICHUS) B IPYTYIO;

- JI0OKa3blBaTh U HCIIOJIb30BATh NIPU3HAKH JI€JIMMOCTH CYMMBI U

IIPOU3BEICHNUS IIPY BBIIIOJHEHUH BBIYMCIICHUHN U PELICHUY 33/1a4;

- BBINOJIHATH OKPYIJIEHUE PALlMOHAJIBHBIX M UPPALMOHAIBHBIX

qHceN ¢ 3aJaHHON TOYHOCTBIO;

- CpaBHHUBaTh JIEHCTBUTENbHbIEC YHCIIA PA3HBIMU CIIOCOOAMU;

- yIOpAIOYMBATh YHCIIA, 3aNIMCAHHBIC B BHJI€ OOBIKHOBEHHOM 1

JEeCATUYHOM ApoOu, 4ucia, 3aluCaHHbIE C HCHOJIb30BAHHUEM

apu(pMeTHYECKOro KBaJpaTHOTO KOPHS;

- naxoauts HOJl 1 HOK pa3HbiMu crioco0amMu ¥ UCIOJIb30BATh

UX IIPH pELICHUH 33/a4;

- BBIOJIHATH  BBIUHCICHUS H npeoOpa3oBaHus
BBIPKECHUM, COAEPKALUX JACHCTBUTEIbHBIEC YUCIIA,

- BBIIOJIHATH  CTaHAAPTHBIE TOXIECTBEHHBIC
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:

- BBIIOJIHATD U OOBACHATH  CpPaBHEHHE  pe3yJIbTAaTOB

BBIUMCIIEHUM TpU PEIICHUU IMPAKTUYECKHX 3a/1ady, B TOM YHUCIIE

NpUOMKEHHBIX BBIYUCIIEHUN, HCIOJB3YS pa3Hble CHOCOOBI

CPAaBHEHUMU;

- 3alucCbiBaTh, CpPaBHUBATL, OKPYIIIATH YHUCJIOBBIC
JaHHBIC PCaJIbHBIX BCINYNH C HUCIIOJIB30BaAHHEM
Pa3HBIX CHUCTEM U3MECPCHUA,

- COCTaBJATh W OICHHMBATh PA3HBIMH CIIOCOOAMH YHCIIOBBIE
BBIP)KCHUS TIPH PEIICHUH TPAKTUICCKUX 33124 U 3a71a4 U3 IPYTUX
y4eOHBIX TPEAMETOB

Jlocmuoicenue pezyniomamos 6a306020 yposHsL:
- (CB0600HO onepuposamv NOHAMUAMU. Yeloe HUCIO,
oenumocms qucen, 0ObIKHOBEHHASE OpoOb, OecsimudHas Opoob,
PAYUOHATIbHOE YUCTLO, npuOIUNCEHHOE 3HAYeHue
yucna, yacmo, 005, OMHOWEHUE, NPOYEHM, NOSbIUECHUE U
NOHUdICEHUE HA 3A0AHHOE YUCTO NPOYEHMO8, MACUmMao,
- npusooums npuMepvl Yuce ¢ 3A0AHHBIMU
CcBOUCMBAMU OCIUMOCIU,
- onepuposamv NOHAMUIMU. MPUSOHOMEMPUUECKAS
OKPYIICHOCMb, PAOUAHHASL U 2pAdYCHAsl Mepa Yead, 6elUduHd
Yyena, 3a0aHH020  MOYKOU Ha MPUSOHOMEMPULECKOT
OKPYIICHOCMU, CUHYC, KOCUHYC, MAHSEHC U KOMAH2EHC Y208,
UMEIOUUX NPOUZBOTILHYIO BEIUYUHY, YUCTA € U N,
- BbINOAHAMb apuhmemuyecKkue OelUcmsusl, Couemas yCmmuole
U NUCbMEHHble — Npuembl, NPUMEHSISL npu
HeoOX00UMOCMU 8bIYUCTUMENbHBLE YCIPOUCMEA;
- NOIb308aMbCsL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;
- nposooumv  no uzgecmHviM  hopmynram  u
npasuiam npeoopazo8anus OYKBEHHLIX — BbIPAICEHUL,
BKIIOHAIOWUX MPUSOHOMEMPUYECKUEe DYHKYUU,
- HAxoO0umwv 3HAYEHUs. YUCTIOBBIX U OYKBEHHBIX 8bIPANCEHULL,
ocyuecmasis HeoOXooumvle NOOCMAHOBKU U NPeodPA308aAHUSA,
- uzobpadcamev cxemamuyecKu Veon, eenuduHa
KOMOPO20 8bIPANCEHA 8 2PAOYCAX Ul PAOUAHAX,
- UCNONB3068aMbNPU PeuleHUU 3a0a4  MabaudHble 3HAYeHUs
MPUSOHOMEMPULECKUX DYHKYULL Yel08;
- BbINOJHAMb NEPeso0 GeNUUUHbL Veld U3 PAOUAHHOL Mepbl 6
2paodycHyro u 06pamHo.
B nosceonesnoil oicusnu u npu uzyuenuu Opyeux yueOHbIX
npeomemos:
- BbINOJIHAMb OCUCMBUSL C YUCTOBBIMU OAHHBIMU NPU PEeUleHUU
3a0ay NpaKmMuyecKko2o Xxapakmepa u 3a0ay U3 pPa3iuyHuLX
obaacmetl 3HAHUL, UCNOIL3YSL NPU HEOOXOOUMOCTU CNPABOYUHbLE
Mamepuansl U 8bIYUCTIUMENbHBLE YCIMPOUCMEA,
- oyeHusamv, CPAGHUBAMb U UCNONIL30BAMb  NPU PEULeHUU
NPAKMUYECKUX 3aA0a4 YUCI08ble 3HAYEHUS PedibHbIX BelUYUH,




KOHKpemmbie YuCIo08ble  XAPAKMepUucmuKu 00beKmos
OKpYdHcalouje2o Mupa c60000HO ONEpUpPoB8aAms — YUCLOBbIMU
MHOJICECMBAMU — NPU PEUUEHUU 3A0aY,

- NOHUMAMb NPUYUHLL U OCHOBHble UOeU PAaCUlUpeHUs]
YUCTIOBBIX MHOJICECME;

- 81ademv OCHOBHbIMU NOHAMUAMU MeOPUU OeqUMOCU NpU
peueHuy CmaHoapmusix 3a0a4

- umems 6A306ble NPEOCMABIEHUS O MHONCECTNBE KOMNJIEKCHBIX
yucen,

- €80000HO BbINOIHAMb — OHCOECMBEHHbLE
npeobpazo6anus MpUeOHOMEMpPUeCKUX 8blPaNCeHULL

- erademw ghopmynoi bunoma Hotomona;

- npumMensmb npu pewienuu 3a0d’; meopemy o IuHelHOM
npeocmasnenuu HOJJ;

- npumensimb npu pewenuu 3a0a’; Kumaiickyio meopemy 06
ocmamxax,

- npumensimv npu pewenuu 3aoay Manyo meopemy @epma:
- YyMemb 8bINOJHAMb 3ANUCHL YUCIA 8 NOSUYUOHHOU CUCmeme
cuucnienus;

- npumeHsmv Npu  peuleHuu 3a0au
MEeoPemuKo-4uciogole (QYHKYUU: 4Yucio u cymma oerumenell,
Gynkyuro Dinepa;

- npuMeHsimb npu peweHuu 3a0ay npocmetiuiue GyHKyuu
KOMNIEKCHOU nepemenHou Kak eeomempuyeckue
npeobpazoeanusl.




Ypasnenus u - CBobogHo OTIepUPOBATh MOHSTHSIMHU: ypaBHEHHUE, HHocmuoicenue pe3ynibmamos 6a306020 ypoGHsL:
HepaseHcmea HEPaBEHCTBO; — Pewams  payuonanvmvie U MPUSOHOMEMPUYECKUE
- pemaTh pa3HbIie BUJbI YPaBHEHUI U HEPABECHCTB U MX CHCTEM, VPaBHeHUs, HEPABEHCBA U UX CUCTNEMbL,
- TIOHMMAaTh CMBICJI TEOPEM O PABHOCWIIBHBIX U HEPABHOCHIIBHBIX —  UCNONb308aMb MeMOObl peuleHUs yPAaeHeHUll: npueedenue K
YpaBHEHHSIX ¥ HEPABEHCTBAX. 8UOY «NPOU3BEOEHUE DABHO HYIION» UIU «YACMHOE PABHO HYTIOY,
B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos: 3aMeHa nepemMeHHbIX,
COCTABIISITh U pEIIaTh yPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI TIPU —  UCNONL306aMb  MemoO  UHMepP8ANo8 Ol  peuleHus
pElIeHNH 3a7a9 JPYTUX YIeOHBIX MTPEIMETOB; HepaseHcms,
- BBINOJIHATH OIICHKY IIPABOII0I00Us PE3yIbTaTOB, TOIYIaeMbIX — ucnonwv308amv epaguueckuti memoo O0Jisk NPUOIUNCEHHO2O0
MIPU PEIICHUH PA3IMYHBIX YPAaBHEHUH, HEPABCHCTB M UX CHCTEM peweHus: ypasHeHUll U HepageHCcms;
MIPH PEUICHUH 33134 IPYTUX YICOHBIX MPEIMETOB; —  u306padicamev Ha MPUSOHOMEMPUUECKOU  OKPYICHOCMU
- COCTaBIIAThH ypaBHCHHE, HEPAaBEHCTBO WU  UX MHOJHCECBO peuleHUll NPOCMEUuux mpueoHOMempuiecKux
CHCTEMY, OMUCHIBAIOIINE PEATbHYIO CUTYAIIMIO WM MPUKIIAJIHYIO VPaBHeHUll U HEPABEHCME,
3a/1a4y, HHTEPIPETUPOBATH MOJIYYCHHBIC PE3YIbTATHI, —  BbLINOAHAMbL  OMOOP KOPHEUYPAGHEeHUll  UIU  peuleHull
- UCIOJIb30BaTh  MPOTPAMMHBIC  CPEICTBA TPU  PEHICHUU HEPABEHCME 8 COOMBEMCMEUU C OONOTHUMENbHLIMU YCI0BUAMU
OTJICIBHBIX KJIACCOB YPABHCHHI U HEPABCHCTB U 02PAHUYEHUAMU.
B noeceonesnoti owcusHu u npu usyueHuu Opyeux yueOHbIX
npeomemos:
—  CcOCMasnamo u peuams YPagHeHus:, CUCeMbl YPAGHEHUU U
HepaseHcmea npu peuleHuu 3a0ay Opy2ux yueOHbIX npeomMemos;
—  UCNONBb308aMb YPAGHEHUS U HepPaBeHCcmea OJisk NOCMPOeHUs!
U UCCTeO08AHUSL  NPOCMEUWUX MAMEMAMU4ecKux  Mooenel
PEANbHbIX CUMYayuil Uiu NPUKIAOHbIX 3A0aY,
—  yMemb UHMEPNPemuposams NOJNYUEHHbIU NPpU peueHuU
VPABHEHUS, HEPABEHCMBA UNU ~ CUCHIEMbL pesyabmam,
oyeHusamo €20 npasoonoodobue 8 KoHmeKcme 3a0aHHOU
PEANbHOU CUMyayuy Ui RPUKIAOHOU 3a0ayu
—  €80000HO onpedensimb Mun u 8vloUupamv Memoo peueHus
MPULOHOMEMPUYECKUX YPAGHEHUI U HEPABEHCME, UX CUCEM,
—  80000HO pewams cucmembl JUHEHbIX YPAGHEeHU.
Dyukuuu - Brnamerp TOHATHSAMH: 3aBHCHMOCTH BEJIMYHH, (QYHKIIHS, Hocmuoicenue pesynbmamos 6a308020 ypoGH.

apryMeHT M 3HaueHue (YyHKIUH, 00IacTb OmNpeAeseHus Hu
MHOKECTBO 3HaueHUuti pyukyuu, epapux 3asucumocmu, epagux
@yukyuu, Hymu GyHKYuU, npomMencymku 3HAKONOCMOAHCMEA,
go3pacmanue HA YUCIOB0M NpOMedCymKe, )yObleaHue Ha
YUCTI080M NPOMEdHCYmKe, Haubobulee U HauMeHbuiee 3HaueHue

- Onepuposambsb NOHAMUAMU: 3A6UCUMOCTb BENUYUH, PYHKYUSL,
- apeymenm u 3HaueHue (QYHKYuu, 001acmb onpeoeieHus: u
MHOJCECNB0  3HAYEHUU QYHKYUU, 2pagux 3a8UCUMOCU,
epagux  ynkyuu, HYU ¢dynxyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACMAHUE HA YUCTIOB0M NPOMEIHCYMKe,




@DYHKYUU HA YUCTIO80M NPOMENCYMKe, NepUoOUYecKds YYHKYus,
nepuoo, Yemnas u Heuemuas QYHKYuu, ymems npumMeHams dmu
NOHAMUSL NPU peuleHuU 3a0a4;

- BJAJETh TMOHATUSMHU TPHUTOHOMETpHYECKHE  (DPYHKIUU;
CTPOUTh HX TpaQUKu U yMETb NPHUMEHATH CBOICTBa
TPUTOHOMETPHUSCKUX (PYHKIIMIA IPU PEIICHUN 33]1aY;

- BJaJeTh MOHATHEM oOpaTHass (YHKIMS; HOPUMEHATH STO
MOHSITHE TIPH PEIICHUU 3a7a4;

- TOpPUMEHATH TMpPU pEHIeHUH 3aJady CBOMCTBA (DYHKIIMIA:
YETHOCTb, IEPUOTUIHOCTH, OTPAHUYCHHOCTb;

- TPUMEHATH MPH PEIICHUH 3a7ad MpeoOpa3oBaHus rpaduKoB
byHK1IHI;

- BJAJeTh MNOHATUSIMH ~ YKCJIOBAs
MOCJICI0OBATEIPHOCTh, apu(MeTHyecKkass W TIeOMeTpUIecKast
IPOrpeccusi;

- TPHUMEHATH TpPH PEIICHUH 33]a4 CBOHCTBA W IPU3HAKH
apupMETUYECKON U TEOMETPUUYECKON TTPOTPECCHiA.

B noeceomesnoll dcusHu u npu usyyeHuu Opyeux yueOHvlx
npeomemos:

- onpedensamv NoO pagpukam U UCNOIb308AMb Ol PeuleHust
NPUKIAOHbIX — 3A0a4  CBOUCMBA  PeasbHblX  Npoyeccos U
3asucumocmeil  (Haubonbwiue U  HAUMEHbWUe  3HAYEeHUs,
NPOMEdCYmKY — 803paAcmanus U Yovleanus  (QYHKyuu,
NPOMENCYMKU — 3HAKONOCMOSIHCIGA, — ACUMAMOMbL,  MOYKU
nepezuba, nepuoo u m.n.);

- UMmepnpemuposamv CE0UCMEa 8 KOHmeKcme
KOHKPemHOU NpaKmu4eckou cumyayuu,
- ompedensimb NO epaguxam  npocmeiuiue

Xapakxmepucmuxu nepuooOuUyecKux npoyeccos 6 Ouosocul,
9KOHOMUKeE, MY3blKe, paouocesazu u op. (amnaumyoda, nepuoo u
m.n.)

VObIBaHUE HA  YUCIO8OM NpOMedcymKe, Haubolvuiee U
Haumenvulee 3HaueHue QYHKYUU HA YUCTO080M NPOMENCYMKE,
nepuoouveckas (QyHKyus, nepuood, UemHdas U Heyemudas

@yuryuu;
- onepupoeéamv  NOHAMUAMU.  NPAMAs U 0OpamHast
NPONOPYUOHATLHOCMb,  TUHEUHAS, K8aOpamuuHas,

mpueoHomMempuieckue QyHKyuu,

- onpeodenamb 3HAYeHUe QYHKYUU NO 3HAYEHUIO apeyMeHmd
npU Pa3IUYHBIX CNOCOOAX 3a0anUs yHKYUU,

- cmpoumv epaguKu U3yYeHHBIX QYHKYULL,

- onuceieamv  NO 2pa@uUKY U 8 NpoCmetux CayHasx no
Gopmyne nogedenue u ceolicmea QyHKyuil, HAxX0OUums no
epaguxy yHkyuu HauborbUe U HaUMeHbUUe 3HAYEHUS,

- cmpoums 9cKku3 epaghuxa ghyHkyuu, yo0osiemeopsiouell
npuBeoeHHoMy HAOOpy  YCl08Ul (npomesicymku
go3pacmanus/yovieanus, 3HauyeHue @OYHKYuu 6 3A0AHHOU
mouKe, MOuKU IKCMPEMYMO8, ACUMNIMOMbL, HYIU HYHKYuu u
m.o.);

B noeceonesnoii owcuzsnu u npu uzyuenuu Opyeux yueOHwlX
npeomemos:

- ompedensimb NO epapuKram; U UCNOIL308aMb OISl PeUleHUs.
NPUKTIAOHBIX  3A0ay  CBOUCMBA  PeanlbHbIX Npoyeccos U
3asucumocmeil  (Hauboavuue U  HAUMEHbUIUEe 3HAYEHUs,
NPOMENCYMKU — B03DACMAHUSL U yoviganus  Qynxyuu,
NPOMENCYMKU 3HAKONOCMOSHCMEA, ACUMNMOMbL, Nepuoo u
m.n.);

- UHmMepnpemupo8amv CE0UCMEd 6 KOHMEKCme KOHKPEeMmHOU
NPAKMU4ecKoll Cumyayu,

- ompedenams no epagukam npocmeuuiue XapaKmepucmuxu
nepuoOUdecKuUx npoyeccos 6 Ouosocuu, dIKOHOMUKe, MY3blKe,
paouocssazu u op. (amnaumyoa, nepuoo u m.n.)

- glaoemb NOHAMUEM ACUMNMOMbL U YMeMb €20 NPUMEHSIMb
npu pewenuu 3a0ay;

- npumeHsmb Memoouvl pewieHus npocmeuux
oughghepenyuanvuvix ypasHenuii nepeoco u 8mopo2o nopsoKos.

Inemernmol

- Bnanets MIOHSITHEM OECKOHEUYHO yOBIBaroIas

Hocmuoicenue pesynbmamos 6a3068020 ypoGHa.




MamemamuiecKkozo
aHausza

reoMeTpuuecKas MNpOrpeccHusi U yMeTb NPUMEHATh €ro Ipu
pEIICHUH 3a]1a4;

- TPUMEHATH Ui PelleHus 3a]]a4 TEOPHUIO MIPeJIeyIoB;

- BJAJETh MOHATHSIMH OECKOHEYHO OOJbIMe W OCCKOHEYHO
MaJible YHCJIOBBIE IMOCIEI0BATEIbHOCTH U YMETh CPaBHHMBATh

OECKOHEYHO OoJIbLLINE u OECKOHEUHO MaJIble
[IOCIE0BATEIBHOCTH;
- BIIAJETH HNOHATUSAMH: TPOU3BOAHAS (PYHKUIUHU B

TOYKE, IPOU3BOIHAS (DYHKIIHH;

- BBIUUCISITH TPOU3BOAHBIC JJIEMEHTAPHBIX (DYHKIMHA U UX
KOMOMHAIIHIL;

- WCccleoBaTh (PYHKIIMK HA MOHOTOHHOCTB U OKCTPEMYMBI;

- CTpouTh TpadUKh U MPUMEHITh K PEIICHHIO 3a/a4, B TOM
YHCIIE C ITApaMETPOM;

- BJIQJICTh NTOHSTHUEM KacaTelbHasl K rpaduKy GyHKIIUU U YMETh
MIPUMEHSITh €T0 IIPH PEIICHUH 3a7a4;

B noeceomegnoti dcusHu u npu  usyuyeHuu Opyeux yueOHuIX
npeomemos:

- pemiaTh NPUKIAJHBIC 3a7a4d U3 OHONIOTHH, (U3HKH, XUMHUH,
OSKOHOMHUKH U JIPYTHX MPEIAMETOB, CBSI3aHHBIC C UCCIICIOBAHHEM
XapaKTePUCTHUK MPOIECCOB;

- MHTEPIPETHPOBATH ITOJTYICHHBIC PE3YIIbTATHI.

- Onepuposamv NOHAMUAMU. NPOU3BOOHAS] (DYHKYUU 8
mouKe, KacamenvHas K 2epaguxy @yHKyuu, npousBoOHasl

dynxyuu;
- BLIUUCTAMbL  NPOU3BOOHYIO OOHOUNIEHA,  MHO20YJIeHd,
K8aOpamuo2o  KOpHA,  NPOU3BOOHYIO  CYMMbL  (DYHKYULL,

BLIYUCTAMb NPOUZBOOHBIE NEMEHMAPHBLIX  DYHKYUU U UX
KOMOUHAYU, UCNOIb3YS CNPABOYUHbIE MAEPUATbL,
- uccredosamv 8 npocmeuwux Cayyasx @QyHKyuu Ha
MOHOMOHHOCHb, HAXOOUMb  HAuOOIbWUEe U HAUMEHbULUE
3HaYeHus: YYHKYU, cmpoums epaguky  MHO204IEHO8 U
npocmetuux PAyUOHAIbHLIX @QYHKYUll ¢ UCNOIb308AHUEM
annapama mMamemMamu4eckoeo aHaiusd.
B nosceonesnoii sicuznu u npu uzyuenuu Opyeux y4eOHvix
npeomemos:
- pewamv NPuKIaoHvie 3a0ayu u3 6uorocul, QuUKU, XUMUL,
IKOHOMUKU U OpY2UX NPEOMEMO8, CEA3AHHbBLE C UCCIe008AHUEM
Xapakmepucmux — PeaibHbIX — NPOYEccos, HAXOHCOEeHUEM
HaUOOILWUX U HAUMEHbUUUX 3HAYEeHULl, CKOPOCTU U YCKOPEHUS.
- UHmMepnpemuposamv NOJYYeHHble pPe3VIbmam C80000HO
enademsv  CMAHOAPMHBIM annapamom
MAmemMamuyeckoeo amanu3a Ojisl GblYUCIEHUS NPOU3BOOHBIX
@yHKYUU 0OOHOT hepeMeHHOLL,
- C80O0OHO  NpUMEHAMb  annapam  MamemamuyecKo2o
aHanu3a oJisl UCce008aHUs QYHKYULL U NOCMpoeHUs: 2paguKos,
8 MOM YUC/Ie UCCTeO08AHUSA HA BLINYKIOCHb,
- onepuposamu 6 CMAaHOAPMHBIX

NPOU3BOOHBIMU BbICULUX NOPAOKO8;
- yMemb NpuUMEeHAMb HpU peuwleHuu 3a0aq  CeolCmed
HenpepuvLeHbIX DYHKYULL
- yMemb NPUMEHAMb  NpU

meopemvl Betiepwumpacca;
- yMemb NPUMEHAMb NPUNONHCEHUE NPOU3BOOHOU K DEULeHUIO
3a0ay ecmecmeo3HaAHUsL,
- e1adempy NOHAMUAMU ~ 8MOPAZL
BbINYKIOCMb 2paghuxa GyHKyuu u ymems
@YyHKYUIO HA BLINYKIOCHD

cumyayusix

peutenuu 3adau

npoU3800Has,
uccneoosamn




Cmamucmuka u
meopus
eepoamuocmei,
J102uUKa u
KOMOuUHamopuka

- OmnepupoBaTh OCHOBHBIMH OIHCATEIHLHBIMHU
XapaKTePUCTUKAMU YHUCIIOBOTO HAOOpa, MOHITHEM TeHEpATbHAS
COBOKYITHOCTh M BBIOOPKOW M3 HEE;

- ONEepUpPOBaTh MOHATUSMU: YACTOTA U BEPOSITHOCTH COOBITHS,
CyMMa M MIPOU3BEACHUE BEPOSITHOCTEH, BEIYUCIIATh BEPOSITHOCTH
COOBITHII HA OCHOBE IIOJICYETA YHCJIA UCXO0B;

- BIIQJIETh OCHOBHBIMH MMOHATUSIMU KOMOWHATOPUKU B YMETh UX
MPUMEHSTH [P PEIICHUU 3a]1a4;

- HMETb MpecTaBiIecHUuEe 00 OCHOBaX TEOPUH BEPOSATHOCTEH;

-  UMETh NPEJCTABIICHUE 0 JTUCKPETHBIX U
HENPEPBIBHBIX CITyYailHBIX BEIMYMHAX U PACIPEICICHUSIX, O
HE3aBHCUMOCTH CITyJailHBIX BEIMYHH,

B nosceonesnoii sicuznu u npu uzyyeHuu Opyeux npeomemos:

- BBIYMCIISITH MJIU OLIEHUBATh BEPOSTHOCTH COOBITHI B
peanbHON KU3HU;

- BBIOMpATh METOJBI TIOJXO/SIIEIO IPEICTABICHUS U
00pabOTKH JaHHBIX.

Hocmuoicenue pesynbmamos 6a308020 ypogHs.:

- Umemw npeocmasnenue 0 OUCKPEMHbIX U HENPEPLIGHBIX
CYHAUHBIX BETUYUHAX U PACNPEOeTIeHUSX, 0 He3A8UCUMOCTIU
CYUAUHBIX BEUYUH,

- umems npedcmasiierue 0 HOPMAIbHOM paAcnpeoeieHu U
npuMepax HOpMAIbHO PACNPeOesIeHHbIX CLYUAUHbIX BeNUYUH,

- NOHUMamb CYMb 3AKOHA OOILUUX YUCET U 8bLOOPOUHOZO
Memooa uzmepenus 6epoSMHOCmel;

B nosceonesnoii srcusnu u npu uzyueruu Opyeux npeomemos:

- GBIYUCAAMb ULU OYEHUBAMb BEPOMHOCIU COObIMULL 8
PEANbHOU JHCU3HU,

- 8blOUpams nooOxXoosauue Memoosvl NPeoCmMAasieHus: U
00pabomKu OaAHHBIX;

- yMemb peuams HeCl0AHCHbLe 3a0ail Ha NPUMEHEHUe 3aKOHA
OONLIUX YUCET 8 COYUOTIO2UU, CIMPAXOBAHUU,
30pasooxpaneruu, obecneyenuu 6e30nacHOCmu HaceleHUus 8
YPE368bIYAIHBIX CUMYAYUSIX

- umMemv npedcmasierue 0 YeHmpaibHoul! npedenbHol
meopeme;

- umembv npedcmasienue 0 8b100POUHOM

K03 huyuenme Koppensyuu u TUHEUHOU pecpeccuu;

- umems npedcmasierue 0 CMaAmUCMuUYecKux Sunomesax u
npogepke CMamucmuyecKkol 2unomesol, 0 cmamucmuxe
Kpumepusi u ee ypogHe 3HA4YUMOCHU,

- umemv npedcmasienue 0

U meopemuyeckux pacnpeoesenull.

- umemsv npedcmasgieHue 0 KOOuposanuu. J{eouuHou 3anucu,
osouunom /lepese;

- g1aoemb OCHOBHLIMU NOHAMUAMU — Meopuu epagos
(epagh. sepuuna, pebpo, cmeneHnv epuiunbl. Nymo 6 epage) u
YyMemb NPUMEHAMb UX NPU peuleHuu 3a0ay;

- umems npedcmasienue o /lepesbsix u ymems npUMeHsms
npu pewenuu 3a0ay;

- enaoemsv NOHAMUEM — C8A3HOCMb U
YyMemb NpUMEHAMb KOMHNOHEHMbl C8A3HOCMU NPU PEUEeHUU
3a0ay;

- YMemb ocywecmensams nymu no peopam, oo6xoovl pedep u

C6A3U  IMNUPUHYECKUX




sepuiun epaga;

- umemv npeocmasierue 00 dUNePOBOM U AMUTLINOHOBOM
nymu. umems npeocmasierue 0 mpyoHoCmu 3a0ayu
HAXO0HCOEHUsI 2AMUTILINOHOBA NYMU,

- graoemvb NOHAMUAMU KOHEUHble U CUemHble MHOJNCECMEA U
YMemb ux npuMeHams npu peuleHuu 3a0ay;

- yMemb NPUMEHAMb Memo0 MAMeMamuyecKol UHOYKYUuU,

- yMemb NPUMEHAMb NPUHYUN JJupuxie npu peueHuu 3a0ay.

Texcmoevie

3a0auu

- Pemars pa3nbie 3a/1a4¥ MOBBIIIEHHOW TPYIHOCTH;

- aHaAIM3MPOBATh YCJOBHE 3aJayd, BBHIOMPATh ONTUMAIIbHBIN
METO/] peLIeHHs 33/1a4H, pacCMaTpUBas pa3IMuHbIe METO/IbI;

- CTPOMTH  MOJENb  pemeHus  3agadd,  IPOBOJHTH
JI0Ka3aTeNbHbIE PACCYXKIACHUS MPU PEUICHUH 3a/1a4H;

- pelaTh 3a1a4u, Tpedyrouue nepedopa BapuaHToOB, IPOBEPKU
yCIIOBUH, BBIOOpA ONTUMAIBHOTO PE3yiIbTaTa;

- aHAIM3MPOBATH M WHTEPIPETUPOBATH MOJYYCHHBIC PEIICHUS
B KOHTEKCTE yCIOBUS 3aJa4d, BEIOUpaTh  pEIIeHUs,
HE MPOTUBOPEYAIINE KOHTEKCTY;

- TEepeBOJUTh IPU peIIeHUM 3aJaud MH(OpMaIMIo U3 OJHOU
dbopMBl 3amuCH B JPYryl0, HCIOJB3YS MPU HEOOXOIUMOCTH
CX€MBI, TaOJIHILIbI, TPapUKH, TUArPAMMBI.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:
- pemiatb MNPAaKTUYECKUME 3aJauyd M 3aJaud U3 JIPYyTUX
MIPEMETOB
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Hocmuoicenue pesynbmamos 6a306020 yYpoGHsi:

- Pewamv 3a0auu paszuvix munos, 6 mom uucie 3a0avu
NOBbIUEHHOU MPYOHOCMUL;

- ebloupamv  ONMUMATbHBIU Memoo peuteHus
3a0auu, paccmampusdst pa3iuiHbvle Memoobl,

- cmpoumv  MOOelb  pewleHusi  3a0aqu,  NPOBOOUMDb
00KaA3amebHble PACCYHCOCHUSL,

- pewamdv 3adauu, mpebdylowue nepebopa 6apUAHMOS,
npoGepKuU YCa06uUll, 8b1O0OPA ONMUMATLHO20 Pe3YIbmama;

- aHaiusupoeambsv u uUHmepnpemupoeamnbsv
pesyibmamvl 6 KOHmeKcme yClo6uUsl 3a<)atm,
ebléupamb PEULEHUA, He npomueopevawyue KOKmexkcmy,

- nepegooumsv npu peulenuu 3a0a4u UHGOpMayuo u3 00HoU
Gdopmvl 6 Opyeylo, UCNONL3YSL NpU HEeoOXOOUMOCMU CXeMbl,
mabauysl, epapuru, ouaspammol;

B nosceonesnotl scusnu u npu u3y4eHuu Opyeux npeomemos:

- pewamv npakmuyeckue 3a0auu U 3a0ayu U3 Opyeux
npeomemos.




T'eomempus

- Brnaners reomerprdecKuMH MOHATUSMH IIPH PELICHUH 33124
U IPOBEJICHUN MaTeMaTHYECKUX PACCYXKICHUM;

- CaMOCTOSITEIBHO bopMyarpoBaTh OIpeeTICHUS
reOMETPUYECKUX (UTYp, BBLABHraTh THUIIOTE3Bl O HOBBIX
CBOMCTBaX W TPHU3HAKaX TEOMETPUYECKUX GUryp u
00OCHOBBIBaTh ~WMJM  ONpPOBEprarh MX, 0000maTh  WIH
KOHKPETHU3UPOBAaTh pPE3yJbTaThl Ha HOBBIX Kiaccax Quryp,
MPOBOANTH B HECIIOKHBIX CIyYasX KIACCH(PHUKAIUIO (UTYD IO
Pa3IUYHBIM OCHOBAHUSM;

- HCCIENOBAaTh YEPTEXH, BKIOYas KoMOMHamuu uryp,
U3BJIEKATh, UHTEPIIPETUPOBATh U peoOpa3oBHIBAThH
UH(POPMALINIO, TIPEACTABICHHYIO HA YePTEexKaX;

- pemath 3aJa4ll TEOMETPHUYECKOTO COACPKaHMUs, B TOM YHCIIe
B CHUTYaIlMsIX, KOTJa aJTOPUTM DPEUICHUs HE CIEAYET SIBHO W3
YCJIOBUS, BBINOJHATH HEOOXOIWMBIC MUl PEUICHUS 3aJaduu
JIOTIOJTHUTEIILHBIE IIOCTPOCHUS, HCCIIEI0BATh BO3MOKHOCTh
NPUMEHEHHS TEOpeM U GOpMYJI [UIs pelleHHs 3a1a4;

- yMeTh  (OPMYIHPOBATH u JIOKa3bIBATh
reOMETPUYECKUE YTBEPKACHUS;

- BJIQJICTh MOHATUSMHI CTEPEOMETPHHU: TIPU3Ma, TTapaUIeIIeTIUIIe],
nupamuaa, TeTpasap;

- HMETh TIpeACTaBICHUsT 00 aKCMOMax CTEPEOMETPHH U
CJIEZICTBUSAX M3 HUX U YMETh IPUMEHATh UX MPHU PEIICHUH 3a/]1a4;
- YMETh CTPOUTH CEYCHHS MHOTOT'PAaHHHUKOB C HCITOJIb30BaHHEM
pa3JINYHBIX METO/I0B, B TOM YHCJIE U METO/1a CIIE/IOB;

- UMETh TPENCTaBICHHE O CKPEUIMBAIOIIUXCA TPSMBIX B
IPOCTPAHCTBE M YMETh HAXOJIUTh YTOJl M PACCTOSIHUE MEXITY
HUMU;

- IPUMEHSTh TEOPEMBI O MAPATUIETLHOCTH NPAMBIX U IIIOCKOCTEH
B TIPOCTPAHCTBE TPH PEIICHUH 3a]1a4;

- yMETh NPUMEHATHh  MapalIeNbHOE IPOCKTUPOBAHUE  JUIS
n300paxeHus: puryp;

- YMETh NPUMEHSTh NePHEHIUKYISIPHOCTH IPSIMOM U TIIOCKOCTH
NIPY PEUICHNH 33/1a4;

- BJIaJIeTh MOHATUSIMH  OPTOTOHAJIBHOE MPOEKTUPOBAHUE,
HAKJIOHHBIE U WX MPOEKINHU, YMETh MPUMEHSATh TEOPEMY O TPEX
NEepIEHINKYIISpax MPU PEIICHUH 3a1a4;

- Hmems npedcmasnenue 06 akcuomamuieckom memooe;

- e1ademb NOHAMUEM 2eoMempuyecKue mecma moyek 6
NPOCMPAHCMBE U YMeMb NPUMEHSIMb UX OJisl peuleHust 3a0ady,

- yMemb npumMeHsms OJisl peuleHusi 3a0ay C8OUCMEd NIOCKUX U
08YZPAHHBIX Y2108, MPEXSPAHHO20 Veld, MeopeMbl KOCUHYCO8 U
CUHYCO8 OJI51 MPEeXePanHo20 yeid;

- enademv NOHAMUEM NEPNEHOUKYISAPHOE CeueHue NPUMbl U
YyMemb NPUMEHAMb €20 NPU peuteHul 3a0ay;

- umemwv npeocmasienue 0 08OUCMEEHHOCIU NPABULIbHBLX
MHO202DAHHUKOB,

- enaoemo NOHAMUAMU — YEHMPALbHOE U
napaniieibHoe  NPOeKMupo8anue U NPUMEHAMb UX Npu
NOCMPOCHUU CeYeHUL MHO20ZPAHHUKO8 MEMOOOM NPOEKYULL,

- umemv npeocmasierue 0 pa3eepmke MHO20SPAHHUKA U
Kpamuaiuiem nymu Ha NOBEPXHOCMU MHO202PAHHUKA,

- umemvb npedcmasieHue 0 KOHUYEeCKUX Ce4eHUsx;

- umemv npedcmasieHue 0 KAcalOwuxcs —cgepax u
KOMOUHayuu men epaujeHus u ymemsv HPUMEHAMb UX Npu
peuteHuu 3a0a4;

- NpUMeHsmb npu pewerun 3a0ay QopMyLy paccmosHus om
MOYKU 00 NAOCKOCL;

- 81A0emb PaA3HLIMU CROCODAMU 3A0AHUSI NPAMOU YPABHEHUAMU
U ymemv npuUMeHsIms Npu peueHuu 3a0ay,

- NpuUMeHsmb NPpu peulenuu 3a0ay U Q0KA3ameibCmee meopem
BEKMOPHDIL MEMOO U MemOoO KOOPOUHAM,

- umemwv npedcmasienue 00 aKCuoMax 0ovema, NPUMeHsINb
Gopmynvl  00beMO8  NPAMOY2ONLHO2O — NApaALielenuneod,
NPU3MbL U RUPAMUODL, MEMPa’0pa Npu peueHul 3a0ay,

- npumMeHamb meopemvl 00 OMHOWEHUAX 00beM0o8 npu
peueHuu 3a0a4;

- npuUMeHsAmb UuHme2pan Ol BbIYUCIEHUL  00beMos
noeepxmocmetl  mei  8PAWEHUs,  BbIYUCIEHUS NIOWAOU
cghepuyeckozo nosca u 00veMa Waposo2o Clos;

- UMemb npeodCcmasienue 0 OBUNCEHUSX 8 NPOCMPAHCIEe:
napaiieibHoM nepetoce, cumMMempuy OMHOCUMENbHO
NIOCKOCMU, YEHmMpPanbHoU cumMmempuu, N08opome
OMHOCUMENbHO — NPAMOU, BUHMOBOU cumMmempuu,

u
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- BIAJCTh HOHSATHAMH  PACCTOSIHHE  MEXIY
¢urypamMuB TpPOCTpPAHCTBE, OOLIMIA MNEPIEHAMKYISAP JBYX
CKPCIIMBAIOIIUXCS TPSAMBIX M YMETh NPUMEHSATh HX IIpH
pELICHUH 33/]a4;

- BJIAJCTh IMOHATHEM YroJ MEXKIy MPSIMOW U IUIOCKOCTBIO U
YMETh PUMEHSTD €T0 MPH PEIICHUH 3a7ay;

- BIAJeTh HNOHSATHUAMHU  JBYTPAHHBIA YroJl, yrodi
MEXY IUIOCKOCTSIMH,  NEPIEeHIANKYISIPHbIE IUIOCKOCTH U
YMETh IPUMEHATH UX IIPU PEIICHUH 3a/1a4;

- BJIQJCTh MOHATHUAMH MPHU3MA, APATUICICTIUIIET U TIPUMEHSTh
CBOMCTBA MapaJuIe/IeIHIe/1a TIPH PELICHNH 3a/1ay;

- BIIAACTH MOHATHEM  TPSMOYTOJIbHBIN
napaJulelIenuIes] ¥ MPUMEHATh €ro IPH PEeLICHUH 33134,

- BJIQACTh TOHATHSAMH NHUPAMHJIA, BHIBI THUPAMHJ, 3JIEMEHTHI
NpaBWIBHON MHUPaMUAbl U YMETh NPUMEHSATh MX IPHU PEIICHHN
3ajay;

- UMEeTh NpEeJCTaBIICHUE 0 TeopemMe Diinepa,
MPaBUIILHBIX MHOTOTPaHHUKAX;
- BJAJeTh MOHSITHEM TJIOIAN MOBEpXHOCTEH

MHOTOTPAaHHHUKOB U YMETh IMIPUMEHSTh €T0 TIPU PEIIeHUH 3a/1a4;

B noseceonesHoll dcusHu U npu U3yHeHuU Opyeux npeomemos:

- COCMAsNAmMyb € UCNONb3OBAHUEM CBOUCME 2e0MeMPULECKUX
Queyp mamemamuueckue MoOenu Ol peuleHus  3a0ay
NPAKMU4ecKo20 xapakmepa u 3a0a4 U3 CMENCHbIX OUCYUNIUH,
uccnedosams  NOJYYeHHble MOOeNU U  UHMEPNPemuposamy
pesyromam.

yMemb NPUMEHAMb UX NPU PeUeHUU 3a0at,

- umems npedcmasieHue O NIOWAOU OPMOLOHANbHOLL
npoexyuu;

- umems npeocmasgienue 0 MpexepaHHoOM U MHO20ZPAHHOM
yene u npuMeHs mb CE0UCMEA NIOCKUX Y2lo8 MHO202PAHHO20
yena npu peweHuu 3a0ay,

- uMemv npedCcmasiensl 0 npeobpazosanuu
nooobus, 2omomemuu U ymems NPUMEHIMb UX NPU PeuleHUuu
3a0ay;

- yMemb peuiams
cmepeomempu;

- yMemb npumeHsims opmyivl 005emM08 npu peuteHuu 3a0ay.

3a0aq4uHna NIOCKOCMU Memooamu

Bexkmopot u

- Brnangerp noHATHAMU BCKTOPBI U UX KOOPAWHATHI;

Locmuoicenue pe3ynomamos 6a306020 yposHsL:

Koopounamul 6 Onepupoeamv ~ nouwamuamu  Jlekapmosvl  KOOpOUHamvl 6
- YMETb BBINOJIHATH ONEPALlM HaJl BEKTOPAMHU;
npocmpancmee npocmpancmee,  8eKMop, MOOVIb  6eKMOpd, PA8EHCME0
8EKMOPO8, KOOPOUHAMbL 8EKMOPA, KOTUHEAPHble 8eKMOPbL,
Hcmopusa - HMmerts npezacraBiieHne o BKJIa/l€ BbIIAIOIINXCS MATEMAaTUKOB Locmuoicenue pe3ynomamog 6a306020 yposHsL:
Mamemamuku B Pa3BUTHUE HAYKU; Ilpeocmasnams ~ 6K1AO  BLIOAIOWUXCA — MAMEMAMUKOE 8

- IIOHHUMATb POJIb MATCMATHKHU B pa3BUTHU Poccun
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paseumue mamemamuku U UHblX HAYUYHblX 06]16107’}1612,'
NnOoRUMambsv pojib mamemamuxku 6 paseumuu Poccuu




Memoouwl
MamemamurKu

- HWcnonw3oBaTh  OCHOBHBIE  METOJIBI  JIOKA3aTENbCTBA,
MIPOBOJMTH JJOKA3aTEIBCTBO U BBIOJIHATH OMPOBEPIKEHUE;

- NIPHUMEHATh OCHOBHBIC METOJbI PEHICHHS MaTeMaTHYCCKUX
3a/a4;

- Ha OCHOBE MAaTEMATHYCCKHX 3aKOHOMEPHOCTEH B IPHUPOJC
XapaKTepU30BaTh KPACOTY U COBEPIICHCTBO OKPYIKAIOIIETO MUPa
Y TIPOU3BEJICHUI HCKYCCTBA;

- TPUMEHATH NPOCTEHIIME TPOrpaMMHBIC CpPEICTBA H
3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIC ~ CHUCTEMBI IPH  PEIICHUHU
MaTeEMAaTHYECKHUX 3a1a4;

- I0JIb30BaThCS MPHUKIIAIHBIMH POrPAMMaMHK M IPOTrPaMMaMH
CHMBOJIBHBIX BBIYHACIIEHHUN IJIS MCCIIENOBAHUSA MaTEMaTHUECKHUX
00BEKTOB

Hocmuoicenue pesynbmamos 6a308020 ypoGHsi.

- HUcnonvzosams OCHOBHbLE Memoovl
00KA3amenbCmed, npogooUms 00KA3amMeNbCmMe0 U GbINOIHAMb
onpogepoicenue; NPUMEHAMb OCHOBHbIE MemoObl PeuleHUs]
MamemMamuyeckux 3a0au,

- Ha OCHO8e Mamemamu4eckux 3aKOHOMepHOCmell 8 npupooe
Xapakxmepuzoeams KpAacomy U COBEPUIEHCIMBO OKPYICAIOUWE20
MUpa u npouzeedeHull UCKyccmed,

- npuMmeHsmb  npocmetiuiue NPOSPAMMHbBIE CPEOCMEd u
INEKMPOHHO-KOMMYHUKAYUOHHBIE  CUCMEMbl NPU  PeuleHUU
Mamemamuyeckux 3a0au

- NPUMEHAMb MamemMamuyeckue  3HaHUus K UCC1e008anuio
OKpYJIcaiouje2o Mmupa (MoOoeruposanue Quauieckux npoyeccos,
3a0a4u IKOHOMUKU)
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11 KIIACC

Yriy0aeHHbli ypoBeHb «CHCTEMHO-TeOpeTHYEeCKHEe Pe3yJIbTaThbD»

Pa3nen BbinycKHUK Hay4YHuTCS BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS
Lles1u ocBOeHUsA Jljig ycrienmHoro npo1oJKeHus: 00pa3oBaHUs s obecneuenus
npeaMera 0 CTIEHAIBHOCTSM, CBS3aHHBIM C IPUKJIAJHBIM UCTIOJIb30BaHUEM 803MONCHOCMU ycnewnoz20
MaTeMaTUKU NPOOOJIIICEeHUS
06pazoeansl no CneyuanbHOCmsM, CBA3AHHBIM c
ocywecmenenuem HAay4HoU u uccnedo8amenbeKol
0esamenbHOCIU 8 001acmMU MAMEMAMUKU U CMENCHBIX HAVK
TpeboBanusi Kk pe3yjabTaram
Yucna u - CBobomHO omepupoBaTh MOHATHSAMH: UppaIOHAIBHOE Jlocmuoicenue pe3yniomamog 6a306020 YPOGHSL:
GHIPAIICCHUA YHCII0, KOPEHb CTEINEHHU N, — onepuposamv NOHAMUAMU. TO2APUPM YUCIA,

- YOOpPsIOYMBATh YMCIIA, 3alIUCAHHbIE B BHJIe OOBIKHOBEHHON U
NECSITUYHON JpoOM, uucia, 3alKUCaHHBIE C HCIIOJIb30BAHUEM
apu(pMeTHYECKOro KBaJpaTHOIO KOPHsI, KOpPHEH cTerneHu 0oJblie
2,

- BBIIOJIHATH  BBIUUCICHUS H npeoOpa3oBaHus
BBIPQ)KECHUM, COJEPKAIIUX JECHCTBUTEIBHBIE YKCIIA, B TOM YHUCIE
KOPHU HaTypaJbHBIX CTEIICHEH;

- BBIIOJHATH  CTaHJAPTHBIE TOKJIECCTBEHHBIC
peoOpa3oBaHusl TPUTOHOMETPUUECKUX, JIOTapu(PMUIECKUX,
CTENEHHBIX, UPPALMOHAIBHBIX BBIPAXKECHUMH.

B nosceonesnoii srcuznu u npu uzyueHuu oOpy2ux npeomemos:

-  BBIIOJHATH U OOBACHATH  CpPaBHEHUE  PE3YJIbTATOB
BBIYMCIICHUM IIPU PELICHUH MPAKTUYECKUX 3a]1a4, B TOM YHUCIIE
NPUOIMKEHHBIX BBIYUCIEHUHN, HCIHOJB3YS pa3Hble CHOCOOBI
CPAaBHEHUMU;

- 3aluChIBaTh, CPABHUBATH, OKPYIVIATH  YHCIOBBIE
JTAHHBIE peaIbHbIX BEJINYUH c UCIIOJIb30BaHUEM
pPa3HBIX  CHUCTEM U3MEPEHHS;

- COCTaBJATh W OLEHHUBATh DPA3HBIMH CHOCOOAMH YHCIIOBBIE
BBIPQ)KECHMS [TPU PELIEHUH TPAKTUYECKUX 3a]1a4 ¥ 3a/1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB.
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— BbINOHAMb apupmemuueckue Oetcmeus, Couemas YCmHble
U NUCbMEHHbLE npuembt, NpUMeHsisL npu
HeoOX00UMOCMU BLIYUCTUMENbHBLE YCIMPOLUCMEA;

— Haxooums 3HAYeHUs KOPHI HAMYPAIbHOU CMeneHU, CeneHu
C PAYUOHANILHLIM NOKA3Amenem, J1o2apupma, Uucnoiv3ys npu
HE0OX00UMOCMU 8bIYUCTIUMEIbHBLE YCIMPOUCMEA,

— NOb308aMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

— npogooums  no uzgecmuviM  opmynam  u
npasuiam npeoopaz08anus OYKBEHHLIX — BbIPAICEHUL,
BKIIOUAIOWUX CMENEHU,  KOPHU, 102apudmol U
mpucoHoMempuyecKue QyHKyuu,

—  HAxX00umv 3HAYEHUsL YUCTIOBbIX U OYKBECHHBIX GbIPANCEHUL,
ocyuecmenss Heobxooumvie NOOCMAHOBKU U NPeoOPa308anUsL,
uzobpaxcamov — cxemamuyecKu yeoi, BEIUHUHA KOMOPO2O
8bIPAdNCEHA 8 2PAOYCAX UNU PAOUAHAX,

— UCNOIb306aMb NPU peuleHuu 3a0a4 MaodauyHble 3HAYEeHUs.
MPUSOHOMEMPUYECKUX DYHKYULL YeNI08;

—  BbINOJHAMb NEPesod GeUUUHBL Vela U3 PAOUAHHOU Mepbl 8
2paodycHylo u 06pamHo.

B nosceonesnoil ocuznu u npu  uzydenuu Opyeux yyeOHvix
npeomemos:

- BbINOAHAMb OCUCMBUsL C YUCTOBbIMU OAHHLIMU NPU PEeUleHUU




3a0ay Npakmuyecko2o0 Xxapakmepa U 3a0ay U3 PAasIUYHbLIX
obnacmetl 3HAHUL, UCNONL3VA NPU HEOOXOOUMOCIU CNPABOYHbLE
Mamepuansl U blYUCTIUMENbHbIE YCMPOUCMBA,

- OyeHusamv, CPAGHUBAMY U UCNOTL308AMb NPU PEeUleHUU
APAKMUYECKUX 3a0ad YUCLO8ble 3HAYEHUS DPealbHblX GeNUYUH,

KOHKpemHmbie YuCI08ble Xapaxmepucmuxu

00vbexmos

OKpYdfcarouieco Mmupa

- c80600HO BLINOIHAMbL — MONCOECINEEHHbIE
npeoopazosanus J02apughmuieckux, CIMENeHHbIX

BbIPAICEHULL,

- npumeHamsb npu pewieHuu 3aoay Kumaiickylo meopemy o6
ocmamkax,

- npumeHams npu peuwtenuu 3a0a4 Manyro meopemy @epma:

- NpuMeHsmv npu peuleHuu 3a0ay yenuvie opoou,

- NpuMeHsmb Npu  peuleHuu 3a0ay MHO2OUNIeHbl C
oelicmeumenbHbiMU U YeablMu KO3 @uyuenmamu,

- enademv NOHAMUAMU  NPUBOOUMbBIU U  HENPUBOOUMDLLL
MHO20UJIEH U NPUMEHSIMb UX NPU PeuleHUul 3a0ay;

- npumeHameb npu pewtenuu 3a0ay OcCHOGHYIO Mmeopemy
aneebpol;

Ypasnenusa u
Hepagencmea

-CB0o60HO OIepupoBaTh MOHSTUSIMU: ypaBHEHHUE,
HEpaBEHCTBO, PpABHOCWIbHbIE YpaBHEHHMs U  HEPaBEHCTBA,
yYpaBHEHUE, SBISIOIIEECS CIEJICTBUEM JIPYrOro YpaBHEHMS,
ypaBHEHMs, DPABHOCUJIbHBIE HAa MHOXECTBE, PABHOCHUJIbHBIE
npeoOpa3oBaHus YpaBHEHUI;

- peuaTh pa3Hble BUJbl YPAaBHEHUN U HEPABEHCTB U UX CHCTEM,
B TOM 4YHCJIe HEKOTOpbIE ypaBHEeHuUs 3-i u 4-if creneHei, qpoOHo-
paloHaIbHbIE U UPPALMOHAIBHBIE;

- OBJIAJETh OCHOBHBIMHM ~ THUIIAMHU MOKa3aTebHbIX,
JorapupMHUIECKUX, UPPAMNOHATBHBIX, CTENICHHBIX YpaBHEHUH U
HEpaBEHCTB M CTAHJIAPTHBIMU METOJaMHM MX pelIeHUud u
MPUMEHSTH WX MIPH PEIICHUH 3a]1ad;

- TIPUMEHATH TeopeMy be3y K pelleHnto ypaBHEHN;

- TIpUMEHATh TeopeMmy Buera s pemieHus HEKOTOPBIX
YPaBHEHUH CTEIIEHU BBIIIE BTOPOU;
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Hocmuoicenue pesynbmamos 6a308020 ypoGHs.
- Pewamy PAayuoHaIbHbIE, noKazamevhvle u
Jloeapumuyeckue YpasHeHusi U HepaseHcmed, npocmeuuiue
UPPAYUOHATIbHBLE U HEPABEHCMBA U UX CUCTEMb;
- UCNONb306aMb MemoObl peuleus YPaeHeHull. npugedenue K
8UOY «NpouU3BedeHUe PABHO HYIO» UIU «HACHMHOe DAGHO HYIIOY,
3ameHa nepemeHHbIX;
- UCNONb308aMb  MemoO — UHMEpP8Ano8 Ol PeuleHUs.
HepaseHcms,
- ucnonvzosams epagpuueckuti mMemoo O NPUOIUNCEHHO2O
pewenus ypasHeHull U HepageHcms;
- uzobpascamv Ha MPUSOHOMEMPULECKOT OKPYIHCHOCTU
- MHOJCECmB0 peuleHuti npoCmeuux mpuzoHOMempuidecKux
VPaBHeHUll U HEPABEHCME,
- GLINOAHAML  OMOOP KOPHEUYPAGHEHUll  UIU  peuleHull




- OHMMaTb  CMbICI ~ TE€OPEM O  PABHOCWIBHBIX U
HEPaBHOCWJIBHBIX IPEOOpa30OBaHUAX YPAaBHEHUH M YMETh HX
JI0Ka3bIBaTh;

- BIQJIETh METOJIaMH PEIICHUS YpaBHEHHH, HEPAaBEHCTB U UX
CHCTEM, YMETh BBIOMpATh METOJ PELICHHUsS U 0OOCHOBBIBATH CBOM
BBIOOD;

- HCIOJb30BaTh METOJ MHTEPBAJIOB [l PEIIEHUS HEPABEHCTB, B
TOM 4YHCIe APOOHO-PALMOHAIBHBIX W BKIIOYAIOIUX B cels
UppalvOHAIIbHBIE BBIPAXKECHHUS;

- pemaTh anreOpanyeckre ypaBHEHHS M HEPABEHCTBA U HX
CHCTEMbl C MapaMeTpaMu aireOpandeckuM U TIpapuuecKum
METOJaMU;

- BJQJIETh PAa3HbIMU METOAAMU JI0KA3aTE/IbCTBA HEPABEHCTB;

- pemaTh ypaBHEHHS B LEJbIX YHCIAX;

- u300paxkaTh MHOXECTBAa Ha IUIOCKOCTH, 3ajlaBaeMble
YpaBHEHHSIMH, HEPAaBEHCTBAMH U UX CUCTEMaMH;

- cBOOOJHO MHCIIOJIb30BaTh TOXKJECTBEHHbIE NPeoOpa3oBaHUs
IIpU PELICHUH YPABHEHUM U CUCTEM YPAaBHEHUI

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:

- COCTaBJISTH W pellaTh ypaBHEHHs, HEPABEHCTBA, HX CUCTEMBI
IIPU PELICHNH 33134 IPYTUX YUeOHbIX IPEIMETOB;

- BBIIOJHATH  OIEHKY  TPaBAONOJOOMS  pe3yJbTaToB,
MOJTy4aeMbIX MPU PEIIEHUH Pa3InYHbIX YPaBHEHUH, HEPABEHCTB U
UX CUCTEM MY PEIICHUH 3a/1a4 JPYTUX y4eOHBIX PEAMETOB;

- COCTaBJATb M pellaTh YypaBHEHHS U HEPABEHCTBA C
napaMeTpamHu IPH PEIICHUH 3aJ1a4 IPYTHX YIEOHBIX MPEIMETOB;
- COCTaBJATh YpaBHEHUE, HEPAaBEHCTBO MM  MX
CHCTEMY, OMUCHIBAIOIINE PEANBHYIO CUTYAIHIO WM MPHUKIIATHYIO
3aJ1auy, HMHTEPIPETUPOBATH MOTYUYEHHBIE PE3YNIbTaThI;

- ICTIOJIH30BATh MMPOTPAMMHEBIE CPEACTBA TP PEIICHUN OTIEIBHBIX
KJIaCCOB YPaBHEHUI U HEPABEHCTB.

- HepaseHCcms 8 COOmMEemcmeuu ¢  OONOJHUMENbHbIMU

VCA0GUAMU U OCPAHUYEHUIMU.
B nosceonesnotl ocusznu u npu usyuenuu Opyeux yueOHviX
npeomemos:
- cocmagnams U peulams ypasHeHus, CUcmemvl YPAGHeHUU U
HepaseHCcmea npu peulenuu 3a0ay Opyeux y4eonsix npeomemos,
UCNONIBL306aMb YPAGHEHUS U HEpageHcmea OJisl NOCMPOEeHUs. U
uccne0o8anus npocmeuwux — MamemMamuyeckux mooenet
PEeanbHbIX CUmyayuti Uiy nPUKIAOHbIX 3a0a4;
- YyMemb UHMEPNPEMmuposamv NOJAVYEHHbIL NpU peuleHuu
VPasHeHUsl, HepaBeHCM8a Ul CUCHEMbl pe3yivmam,
oyeHusamv e20  npagoonooodue 6 - KOHMmeKcme  3a0aHHOU
PeanvHoll cumyayuu uiu NpUKIaoHoll 3a0adu,
- CB0000HO onpedensmv mMun u 8blOUPaAmMv Memoo peueHus
NOKA3AMENbHbIX U 102aPUPMUUECKUX YPAGHEHULl U HEPABEHCMS,
UPPAYUOHATILHBIX YPABHEHU U HEPABEHCMS, UX CUCEM,
- CB0DOOOHO peulams cucmemvl TUHEUHbIX YPAGHEHUU,
- peulams OCHOGHblIE MUNLL  YPAGHEHUU U HEPABEHCME C
napamempamu,
- NpumeHsmb npu peulenuu  3a0a4 Hepagencmea Kowiu —
bynaxoeckozo, bepnynnu,
- UMemb npeocmasienue 0 HepaseHCmeax Mexcoy CpeoHuUMU
cmeneHHuIMU.

Dyukyuu

Brnanets nmoHsTHAMHU cTeneHHas (YHKIHS; CTPOUTH ee rpaduk U
yMETh NPUMEHATH CBOWCTBA CTENEHHOW (YHKIIMH MPU pELICHUU
3ajay;

- BJaJIeTh NOHATUSAMU MOKa3aTeslbHas QYHKIUS, SKCIIOHEHTA;
CTPOMTH ux TrpaduKd HM yMETh IPUMEHSTH CBOICTBa
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Hocmuowcenue pe3yibmamos 6a308020 YpOGHsL:

- onepuposambv NOHSIMUSMU: Jloeapugmuueckas u
nOKA3amenbHas PyHKYuU,

- onpedensimv 3HAUEHUe (DYHKYUU NO 3HAYEHUIO ap2yMeHmd
npU PA3IUYHBIX CNOCOOAX 3A0AHUS DYHKYUU,




MOKa3aTeIbHON (YHKIIMY MPH PEIICHUH 3324,

- BJIAJETh MOHATHEM JioTapudmMudeckas (QYHKIUS; CTPOUTH €¢
rpaduKk ¥ yMETh MPHUMEHSATh CBOWCTBA JiorapupMuUdeckoi
(GYHKINU TpU pelIeHUH 3a1a4;

B nosceonesnoti owcusnu u npu uzyyeHuu Opyeux yueOHuIX

npeomemos:

- ompenesnsTh 1o rpadukam U KCIOIb30BaTh IS PEIICHUS
MPUKIIATHBIX 3aJa4  CBOMCTBa peajbHBIX  MPOIECCOB
3aBUCHMOCTEH (HauOosbIIHE W HAWMEHBIINE 3HAYCHUS,

MPOMEXYTKH BO3pacTaHHsl U yObIBaHUS (YHKIWHU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, ACUMIITOTBI, TOUKH Ieperuoda, nepuoi 1 T.11.);

- UHTEpIpEeTUpPOBaTh CBOMCTBA B KOHTEKCTE
KOHKPETHOW IIPAKTUYECKON CUTYaluy;

- OIpenensaTs II0 rpadukam IIpOCTENIINE
XapaKTEepPUCTUKH IEPUOJUYECKUX IPOLECCOB B  OHOJOTHH,

9KOHOMHKE, MY3bIKE, PaIUOCBI3U U Ap. (aMIUTUTy1a, TIEPUON U
T.IL.)

n

- cmpoums epaghuru u3yUeHHuIX QYHKYUlL,
- onucwvieamv no 2pauky u 6 Npocmeluux CAyuasx no
Gopmyne nogedenue u ceoucmea @OYHKYul, HAXOOUMb NO
epaguxy yHkyuu HauboavUe U HaUMeHbUUe SHAYEHUS,
- cmpoumb acKu3z epaguka dynryuu,
yoognemeopsouel npueedeHHOMY Habopy ycios8utl
(npomedicymku 803pacmanus/yovléanus, 3HauyeHue QYHKyuu 6
3a0anHOU MOYKe, MOYKU IKCMPEMYMO8, ACUMNMOMbL, HYIU
Gynxyuu u m.o.);
- pewambp VpasHeHus,  npocmetiuiue cucmembl
VPaBHeHUll, UCNOb3YS CEOUCMEA PYHKYULL U UX SPAPUKOS.
B nosceonesnoti orcuznu u npu usyuyenuu Opyeux yueOHvIX
npeomemos:
- ompedenaimv NO 2pagpuKkam u UCNONb308AMb O/ PEUEeHUs.

NPUKTIAOHBIX 3a0ay Cce0lUCMBa pealbHblX NpOYeccos U
3aeucumocmel  (Haubolvwue U  HAUMEHbUUE  3HAYEHUs,
npoMedNCymKu go3pacmanus U yOvleaHus  QyHKYUU,
NPOMENCYMKY  3HAKONOCMOAHCMSA, ACUMNMOMbl, NEpUoo U

m.n.);

- UHmMepnpemuposamv CE0UCMEd 6 KOHMEKCme KOHKPEMHOU
NPAKMUYecKoll Cumyayuu;

- ompedensams no epagpuxam npocmeuuiue XapaKxmepucmuxy
NePUOOUYECKUX NPOYecco8 6 OuoIo2uU, IKOHOMUKE, MY3bIKe,
paouocesasu u op. (amniumyoa, nepuoo u m.n.)

- e1ademv NOHAMUEM ACUMNMOMbL U YMEMb €20 NPUMEHIMb
npu pewenuu 3a0ay,

- NpUMEHsIMb  MEemoobl pewieHust npocmeuuux
ougpeperyuanbHuIX YypasHeHutl nepeoco U Mopo2o NOPSOKO8.

Inemenmot
Mamemamuuecko?
0 ananusza

- Osnagers MOHATUSMH nepBooOpazHas byHKIHS,
onpeIeIeHHbII WUHTErpa; MPUMEHSATD TeopemMy
Hrrotona-JleliOHuna u ee cieacTBUS IS PEIICHUS 3a1a4.

B noeceomesnoti orcusnu u npu  usyyeHuu Opyeux yueOHbix
npeomemos:

- pewiaTh NMpUKIATHBIC 3a/1a4d U3 OMONIOTUH, (DU3HKHU, XUMUU,
SKOHOMHUKH U JAPYTHX MPEIAMETOB, CBSI3aHHBIE C HUCCIEIOBAaHUEM
XapaKTEPUCTHUK MPOLIECCOB;
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Locmuoicenue pe3ynomamos 6a306020 yposHsL:

- uccrnedosamv 8 npocmeuwux Cayuyasx @QyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb  HAUbOMbWUE U  HAUMEHbUlUue
3HayeHuss YHKYUll, cmpoumv 2pauUKU  MHO20YNEHO8 U
npocmeuwux —payuoHanibHblX @QYHKYULL € UCNOIb308AHUEM
annapama mMamemamuyecko20 aHatu3a.

B nosceonesnoii socusnu u npu uzyyeHuu opyeux y4eoHvix

- onepuposamv NOHAMUEM NeP8OOOPA3HOU  PYHKYUU O




- HHTEPIPETUPOBATH MOJIYUYCHHbIE PE3YIbTATHI.

peutenus 3a0ay;

- 061a0emb OCHOBHLIMU c8edeHusMU 06 unmezpane Hviomona
Jletibnuya u e2o npocmeuuiux npuUMeHeHUusx,

- yMemb BbINOJHAMb NPUOTUNCEHHBIE GbIYUCTEHUS (MemOoObl
peulenus YypasHe U, GblYUCTIeHUS ONPedesleHHO20 UHMe2pana);

- yMemb NPUMEHAMb NPULONACEHUE ONPEOeNIeHHO20 UHMeZpana
K peueHuro 3a0ay ecmecmeo3sHanusl,

Cmamucmuka u
meopus
sepoamuocmeil,
1ozuxa u
KOMOUHamopuka

- HUMCTh MNPCACTABJICHUC 0 MaT€éMaTH4YCCKOM
OXHIAaHUN U JUCIICPCHUU CHy‘I&ﬁHBIX BCJIINYHH,
- HMCTh MNPCACTABJICHUC (o) COBMCCTHBIX

pacrpeeNieHUsIX CIy4alHbIX BETHYNH;
- TOHWMATh CYTh 3aKOHAa OOJBIIMX YHUCET M BBIOOPOYHOTO
METO/1a U3MEPEHHUSI BEPOSITHOCTEI;
- HMMETh TMpPEICTaBIIEHHE O HOPMAIBHOM pACHpEIeNICHHH |
MpUMepax HOPMAJILHO paclpeeNIeHHbIX CIIy4alHbIX BEJIUYUH;
- HMMETh MPEJICTABICHUE O KOPPEIALUHN CITyYaiiHbIX BEJINYHH.
B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
- BBIUMCIATH WM OLEHHBATH BEPOSTHOCTH COOBITHH B
peaNbHON KU3HY;
- BbIOMpaTb  METOJbI
00pabOTKHU JaHHBIX.

noaAxXoaAmero MMpeaACTaBICHUA n
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Hocmuoicenue pesynbmamos 6a308020 ypoGHa.

- uMembv npeoCmagieHue 0 MAamemMamuyeckom ONCUOAHUU U
oucnepcuu cy4yauHblxX eIUYUH,

- umemdv npedcmagieHue 00 YCIOGHOU GePOSMHOCIU U O
NOJHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PEeUeHUU 3A0aY,

- umemb npedcmasienue 0 BAICHBIX YACHBIX
8UO0ax pacnpeoeneHull U NPUMEHAMb UX 8 peuleHUU 3a0ay;
uMemsv npeocmasienue 0 KOppeuiyuu CIy4auHblX GelUYUH, O
JIUHENIHOT pe2peccull.

B nosceonesnoii srcusnu u npu uzyuenuu Opyeux npeomemos:

- GBIYUCTAMb UMY  OYEHUBAMb BEPOAMHOCMU COOLIMULL 8
PEANbHOU JHCU3HU,

- evloupamv  nNOOX00AWUE  MemOoOobl
06pabomxu OaHHbIX,

- yMemb peulamsb HeCl0HCHble 3a0aiy Ha NpUMeHeHue 3aKOHA
OONLUUX HUCEN 8 COYUONO2UU, CMPAXOBAHUU, 30PABOOXPAHEHUU,
obecneyeHuu 0Oe30NACHOCMU  HACENeHUs 8  UPe3BblYaAlHbIX

npeocmasieHus u

cumyayusx
- uMemb npeocmasieHue o YEHMPAIbHOU NpeoenbHol
meopeme;
- umembw npedcmasienue 0 8b100POUHOM

K03 puyuenme Koppenrayuu u IUHEUHOU pecpeccuul;
- umems npedcmasienue 0 CMamucmuyecKux
2unomesax u npogepke  CMAamucmu4eckol  2unomesvl, 0

cmamucmuke Kpumepus u ee ypoeHe 3HAUUMOCMUL;
- uMemb npeocmasnenue 0 CA3U  IMNUPUYECKUXU
meopemuyeckux pacnpeoenenutl;

- umemb npedcmasieHue 0 KOOUPOBAHUU, OBOUUHOU 3ANUCU,
080UUHOM Oepege;




- 81a0emvb OCHOGHLIMU NOHAMUAMU — meopuu 2pagos (epag,
gepuiuna, pebpo, cmeneHv GepuiuUHbl, NYyMv 6 epaghe) u ymems
NPUMEHAMb UX NPU PEULEHUU 3A0aY,

- umemv npedcmasieHue 0 0epesbsax U yMemy NPUMeHIMb npu
peueHuu 3a0ay;

- e1adempy NOHAMUEM  C8A3HOCMb U ymemb
NPUMEHAMb KOMNOHEHMbL C8A3HOCMU NPU PeuleHUy 3a0ad,

- YyMemb ocywecmensims nymu no peopam, o6xoovl pedep u
sepuiun epaga;

- umemdv npedcmagieHue 00 IUNEPOBOM U AMUTLINOHOBOM
nymu, umems HpeocmasieHue O  MpPYOHOCMU — 3a0adu
HAXO0HCOEHUSI 2AMUTILINOHOBA NYMU,

- 81ademv NOHAMUAMU KOHEUHble U CYEmHble MHOJICeCmed U
YMemb Ux npuMeHsams Npu peueHuu 3a0ay;

- yMemb NPUMEHAMb Memo0 MAMemMamuieckou UHOVKYUU,

- yMemb npumMeHams npurHyun /fupuxie npu peuenuu 3a0ay

Texcmoevie 3a0auu

- Pematp pa3Hbie 33124y TOBBIIIEHHOHN TPYIHOCTH;

- aHaIM3HWPOBATH YCIIOBHE 3aJaud, BHIOMPATh ONTHUMAJIbHBIN
METOJ pelleHHs 3a]1a4l, paCCMaTPUBasl Pa3IMUYHbIE METOMbI;

- CTPOUTH MOJIEIb PEIICHHs 33a4H, IPOBOJHUTH JI0Ka3aTeIbHbIE
paccyXJIeHMs IIPU PELIeHNUH 331a4H;

- pewarth 3ajadu, TpeOyromye nepedopa BapuaHTOB, IPOBEPKU
YCJIOBUH, BBIOOPA ONITUMANILHOTO PE3YNIbTaTa;

- aHAIM3HWPOBATH M HHTEPIIPETUPOBATH MOTyYCHHBIEC PEIICHUS B
KOHTEKCTe yCIOBHS  33Ja4yM, BBIOMpaTh  pELICHMs, HE
MPOTHBOPEYAINE KOHTEKCTY;

- TEpPEeBOAMTH IpPH PEIICHUH 3aJa4d WH(GOPMAIHIO M3 OJHOMN
(opMBI 3a1KCH B IPYTYIO, UCTIONIB3YS TPU HEOOXOJUMOCTH CXEMBI,
TabuLbl, rpaduKy, TUarpaMmBbl.

B noeceonesnoti scusnu u npu uzyueHuu Opyeux npeomMemos:

- pemaTh MpaKTHYECKWE 3aJa4d W 3aJadyd M3 JPYTHX
MPEMETOB.
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Jocmuoicenue pesyibmamos 6a306020 yYpoGHsi:

- Pewams 3a0auu pazneix munos, 6 mom uucie 3a0ayu
NOBBIUEHHOU MPYOHOCMU, bLOUPAMb  ONMUMATbHLIL  Memoo
peweHuss  3a0a4u, paccmMampugas pasiuitsie Memoovl,

- cmpoumb  MoOOelb  peuleHus — 3a0ayu,  NpPo8OOUMb
doKazamesnibHvle PaAcCyHCOeHUs:

- pewamv 3a0a4u, mpeoOyuue nepebopa 6apuUAHMOS,
npoGepKuU YCca06ull, 8b100PA ONMUMATLHO20 Pe3YIbmama,

- aHanu3uposamv u UHmMEpPNpemuposams
pesynvmamol 8 KOHMeKcme yCi08Us. 3adauu,
8b10UpamMb peueHus, He npomugopedaujue KOHMeKCmy;,

- nepegooumv npu peuweHuu 3a0aiu UHGopmMayuo u3 00HoU
Gdopmvl 68 Opyeylo, UCNOIL3YS NpU HEO0OXOOUMOCMU CXeMbl,
mabauysl, epapuru, ouaspammol;

B noseceonesHOU JHCU3HU U NPU UYYUEHUU OpYeUX NpeoMemos:
peuiams npakmuieckKue 3a0a4u U 3a0a4u u3 Opyeux npeomemos.




\eomempus

- Buagers reomMeTpuueCKMMM MOHATUSAMU NP PELIECHUU 33734
U IIPOBEJCHUM MaTEMaTUYECKUX PACCYKICHUM;

- CaMOCTOSTEIbHO (dbopmyaMpoBaTh OIpeIeJICHUs
reOMCTPHUICCKUX (1)I/Il“yp, BbIABHUI'aTh THUIIOTEC3BI O HOBBIX
CBOWCTBAX U MPU3HAKaX F€OMETPUUECKUX (Uryp u 000CHOBBIBATh
WIA ONpoBeprarb Hx, 0000IaTh WIA KOHKPETU3UPOBATH
pe3yabTaThl HA HOBBIX Kiaccax (Uryp, MPOBOJAUTH B HECIOXKHBIX
cilydasx Kiaccu(ukanuio GUryp mo pa3aIndyHbIM OCHOBAHUSM;

- HCCIENOBaTh YEpTEeXKH, BKIIOYas KOMOMHAIMU QUryp,
HU3BJIEKATh, UHTEPIPETUPOBATh U npeoOpa3oBbIBATH
uH(OpMaIHIO, IPEACTABICHHYIO Ha YepTexax;

- peuathb 3aJ1a4d TEOMETPUUYECKOTO CO/IepKAHMsI, B TOM UUCIIE B
CUTyallUsX, KOIJa ajJirOpUTM peIIeHUs He CIelyeT SBHO U3
YCJIOBUs, BBIIIOJHATH H€O6XOI[I/IMI)I€ A1 pelICHUsd 3aaadyu
JIONIOJTHUTEJIbHBIE IOCTPOEHUS], HCCIIE0BAaTh BO3MOXHOCTb
MPUMEHEHHS TEOpeM U (GOPMYII IJIsl pEHICHUs 3a/1a4;

- yMeTb (OpMYJIHUPOBATh u JIOKa3bIBaTh
FeOMETPUYECKUE YTBEPIKICHNUS,

- BJIQJIETh IOHATHAMMU TeJa BpalleHus (IMINHIP, KOHYC, 1Iap U
cdepa), X CeUEeHUs U YMETh IPUMEHSTh UX MPU PELICHUH 3a/1a4;
- BJAJETh NOHATUSAMHU KacaTelbHble NpPSMbIE U IUIOCKOCTH U
YMETh IPUMEHATH U3 IIPU PEIICHUN 3a1aY;

- MMEeTh MPEJCTABICHHS O BIMCAHHBIX U OMHCAHHBIX chepax U
YMETb NIPUMCHATH UX IMPU PCUHICHUUA 3aa4;

- BIQJIETh HOHATHAMH 00BbEM, 00BEMBI MHOIOIPaHHHMKOB, Tell
BpalI€HUA U IPUMCHATH UX IMPU PCHICHUHA 3a1a4;

- UMETh MNPEACTABIEHUE O pPa3BEpPTKE IWIMHIpPA U KOHYCA,
IIomaau NOBEPXHOCTH HUJIMHAPA U KOHYCa, YMETh IPUMCHATH UX
IIpY pELICHNN 33]1a4;

- UMETb [pe/CTaBIeHHE O IIou[aau chepbl U yMeTh IPUMEHSATh
€ro MpHU PELIECHUH 3a/1aY;

- YMETh pC€UIaTh 3aaa4u Ha KOM6I/IHaHI/II/I MHOTI'OIrPpaHHUKOB U
T€J BpallCHHUS,

- HWMETh MPEJCTaBIEHNE O MOI00NH B IPOCTPAHCTBE U YMETh
pemars  3aJa4yd Ha OTHOLUEHHUE 00BEeMOB u
ionaiel moBepxHocTel NoJ0OHBIX Uryp.

B noeceonesnotl dcusnu u npu u3y4eHuu Opyeux npeomemos:
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- umMemv npedcmagieHue 0 KOHUYeCKUX Ce4eHUsIX,

- umemv npedcmasiienue O Kacaowuxcsi —cpepax u
KOMOUHAQyUU men 6paujenuss u ymMemv NPUMEHAMb Ux npu
peuweHuu 3a0ad;

- NpUMEHsMb npu pewleHuu 3a0aq opmyny paccmosnus om
MOYKU 00 NIOCKOCHU,

- erademv  pasHbIMU  CHOCODAMU — 3A0AHUSL  NPAMOU
VPABHEHUAMU U YMemb NPUMEHAMb NPU PeUleHUU 3a0ay;

- NpUMEHsMb NPU peuleHul 3a0ay U 00KA3ameibCmee meopem
BEKMOPHBIL MEMOO U Memo0 KOOPOUHAM,

- umemb npedcmasgieHue 06 aKcuomax obvemda, NPUMeHsImb
Gopmynel 00beM0O8 NPAMOY201bHO20 NApaiesienunedd, NPUMbl
U nUPamuobl, mempa’opa npu peuleHuu 3a0ay;

- npumeHsmb meopembl 00 OMHOWEHUAX 00beM0o8 npu
peuteHuu 3a0a4;

- NpuMeHsmb  UHmecpa 0N 8blYUCTIeHUs  00beMO8
U nogepxHocmell men  BPAWEHUs,  BBIMUCICHU NIoWaou
chepuueckozo nosica u 00vema Waposo2o closi;

- umemv npedcmasienue o O0BUIICEHUSX 8
npocmpancmee: napaiieibHoM nepeHoce, cummempuu
OMHOCUMENbHO NIIOCKOCHIU, YEHMPAIbHOU CUMMeEmpPUl,
noopome OMHOCUMETbHO npsIMOol, BUHMOBOU
cumMmempuu, YyMemb NPUMEHSIMb UX NPU PeUleHUU 3a0ay;

- uUMemb nPedCmasiens o npeobpazosanuu
nooodbus,

- comMomemuu u ymems npUMeHsIms Ux npu peueHuu 3a0ay,

- YMemb peuiams 3a0ayuna NIOCKOCMU  Memooamu
cmepeomempuu;

- yMemb NPUMEHAMb POPMYIbl 00BEMOB8 NPU peuleHUU 3a0ay.




- COCTaBJIATh C MCIIOJBb30BAaHUEM CBOWCTB TI'€OMETPUYECKHUX
buryp MaremaThyeckue MOJACTH IS pElIeHHs  3a7ay
IIPAaKTUYECKOI'0 XapakTepa M 3a7ady M3 CMEXKHBIX TUCLMIUIMH,
UCCIIEI0BaTh  IIOJIyYEHHbIE MOJEIM U  HMHTEPIPETUPOBATH
pe3yibTar.

\Bekmoput u
KOoOpOunamul 6

- Hcnonp3oBaTh CKalsipHOE IMPOU3BEACHHUE BEKTOPOB IMpHU
pelIeHuu 3a/1ay;

Jlocmuoicenue pe3yniomamog 6a306020 YPOBHSL:
- Onepuposéamv noHAMUAMU KOOPOUHAMbI BEKMOpPA, V2Ooil

n HpOI/IBBCI[eHI/Iﬁ HCKYCCTBA;

- TIpPUMEHATh MpOCTEHIIMEe MpPOrpaMMHBIE  CpeACTBa U

npocmpancmee - TIPUMEHATh ypaBHEHHUE IUIOCKOCTH, (OPMYNy paCcCTOSHUS MedNHCOYy  8eKMOpAMU,  CKAIAPHOE NPOU3eedeHue BeKmopos,
MEXy TOUYKaMH, ypaBHEHHE Cephl IPU PELICHUHN 33/1a4; KOJLIUHeapHble 8eKMOopbl,
- NPUMEHATH BEKTOPHI U METOJI KOOPJIMHAT B IPOCTPAHCTBE MPH - HaxoOoumv paccmosiHue Mmencoy O08yMs MOYKAMU, V2Ol
peleHnH 3a1a4. MedHCOYy 8eKmopamiu, CKAISAPHOe NPpoussedeHue, packiaovleams
BEKMOP NO O8YM HEKOIUHEAPHBIM 8EKIMOPAM,
- 3a0asamv NJIOCKOCMb YPABHEHUEM 8 OeKapmosol cucmeme
KOOpOUHam;
- pewamsv npocmeuwue 3a0auu  86e0eHUEM BEKMOPHO2O
bazuca;
- HaxoOumvs 0OveM  napaulelenuneda U - mempa’opa,
3A0AHHBIX KOOPOUHAAMU CEOUX BEPULUH,
- 3a0asamv NPAMYIO0 8 NPOCMPAHCMEE;
- HAX00UmMb paccmosHue om mo4ku 00 NIOCKOCMU 8 CUcmeme
KOOpOuHam;
- HAxoO0umv  paccmosiHue — Mextcoy — CKpeujuBarouUMUcs
NPAMBIMU, 3A0AHHBIMU 8 CUCEME KOOPOUHAM
Hcmopus - Mwmets mpencraBieHne O BKIAE BBIIAIONIMXCS MATEMaTHKOB Hocmuoicenue pesynbmamos 6a3068020 ypoGHa.
mamemamuxu B Pa3BUTHE HAYKH; - IlpeOcmasnamy 6K1A0 6bIOAIOWUXCA MAMEMAMUKOE 6
- TIOHMMATh POJIb MaTEMAaTHKH B pa3BUTHU Poccuun pazeumue MamemamuKy U UHbIX HAYYHbIX 00aacmel;
- NOHUMAmMb poib Mamemamuxuy ¢ pazsumuu Poccuu
\Memooubt - Hcnonp3oBaThb  OCHOBHBIE ~ METOABI  JIOKa3aTeNlbCTBA, Hocmuoicenue pesynbmamos 6a3068020 ypoGHs.
\Mamemamuxu MIPOBOJIUTH TOKA3aTEIHCTBO M BHITIOIHATE OMPOBEPIKEHHE; - Hcnonvzoeams OCHOBHbLE Memoovl
- TNPUMEHATH OCHOBHBIE METOJABI PEIICHUS MaTeMaTUYEeCKUX 0oKazamenbCcmaa,
3ajad; - npogooums 00KA3amenbCmeo u 8bINOTHAMb
- Ha OCHOBE MAaTeMaTHMYeCKHUX 3aKOHOMEPHOCTEW B IMpPHpOJIE onpogepoicenue;
XapaKTepU30BaTh KPacoTy M COBEPIICHCTBO OKPYIKAIOIIET0 MHUpa - npumeHsmbv OCHOBHble Memoovl peulenus

mamemamudecKux 36106111,'
- HAa OCHoee mamemamu4ecKux 3aKOHOM€pHOCI’I’l€IZ 6 npupode
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SJICKTPOHHO-KOMMYHHKAIIMOHHBIC
MaATCMaTHYCCKUX 3aJa4,

CUCTEMBl TPU  pPEUICHUH

- IIOJIB30BATLCS IMMPHUKIIAAHBIMHA IIPOTpaMMaMi U IIporpaMmMaMu
CHUMBOJIBHBIX BBIUMCICHUM I UCCIIEAOBAHUA MATCMAaTHYCCKUX

00BEKTOB

Xapakmepuzo8amsv Kpacomy u COBEPUIEHCIBO OKPYICAIOUe20
MUpa u npouzeedeHull UCKyccmed,

- npumeHsmb  npocmeluiue NPOSPAMMHbBLE CPEOCmBd U
INEKMPOHHO-KOMMYHUKAYUOHHbLE  CUCMEMbl  NpU  peudeHuu
Mamemamuyeckux 3a0au

- NPUMEHAMb Mamemamuyeckue — 3HAHUAK
UCCe008anuo  OKpyJicaroweco  mupa  (MooeiuposaHue
@usuuecKux npoyeccos, 3a0auu IKOHOMUKU)
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2. Coaep:xaHue OCHOBHBIX 00pa30BaTeIbHbIX IPOrpaMm

10 KJIACC

Yray0JjieHHbIH YPOBEHb

AuireOpa u HaYaJIa aHAIHU3A

[ToBTOpenue. Pemienue 3agau ¢ UCMOIB30BAHUEM CBOMCTB YHMCE U CUCTEM CUUCIICHHUS, TEIUMOCTH, JI0JIeH U YacTel, MPOLEHTOB, MOAy/el uncen. Pemenue
3a/1a4 C UCIOJIb30BAHUEM I'PalyCHOM MephI yriia. Moaynb uncia u ero cBoMcTBa. Pelienue 3a1a4 Ha ABUKEHUE U COBMECTHYIO pabOTy, CMECH U CILJIABHI C TOMOIIIBIO
JTUHEHHBIX, KBAJAPATHBIX U IPOOHO-pAIlMOHATBHBIX YPABHEHHUM U WX cHCTeM. PelieHue 3aqad ¢ MOMOUIbIO YHCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OAHOMN
MIEPEeMEHHOH, ¢ IPUMEHEHHEM H300pakeHUs YHCIOBBIX MPOMEKYTKOB. PeleHne 3a1ad ¢ MCNoib30BaHUEM YHUCIOBBIX (YHKIMH U uX rpaduxos. Mcnons3oBanue

CBOWCTB WM Tpa(UKOB JIMHCHHBIX M KBAJAPATUYHBIX (PYHKIMHA, OOpaTHOH MPOMOPIMOHAIBLHOCTA U (DYHKIIUU y=\/; . I'padmyeckoe permeHune ypaBHEHH H
HepaBeHCTB. [IpuMeHeHHe npu pelIeHuU 3a7ady CBOWCTB apU(PMETHUECKOW U TEeOMETPUYECKOW MpPOrpeccud, CyMMHpPOBaHUS OECKOHEYHOW CXopsiuencs
Tre€OMETPUUYECKOM MPOTrPECCUU.

MHoxecTBa (YUCIOBBIE, TeOMETpUIECKUX (uryp). XapakTepucTudeckoe CBOMCTBO, JIEMEHT MHOXKECTBA, MYCTOE, KOHEYHOE, OECKOHEUHOE MHOKECTBO.
Crnioco0sl 3aanus MHOeCTB [TonmMHOkecTBO. OTHOIICHHS TPUHAANICKHOCTH, BKIIOYEHUS, paBeHCcTBa. Onepanuu Hajg MHOkecTBamu. Kpyru Diinepa. Koneunsie u
0eCKOHEUHbIe, CYCTHBIC U HECUETHBIC MHOKECTBA.

VicTuHHBIE W JIOKHBIC BBICKA3bIBAHMSI, OMEpAIlMM HaJ BBICKAa3bIBAHUSAMU. AncebOpa evickazviganuti. CBsS3b BBICKA3bIBAaHUN ¢ MHOXKecTBaMHu. KBaHTOpBI
CYIIECTBOBAHUS U BCEOOLTHOCTH.

3akoHbl IOTUKH. OCHOBHbIE Jl02utecKue npasuia. Pelenre Joruueckux 3aad ¢ UCIOIb30BaHUEM KPYTroB DHiepa, 0CHOBHbIX 102UUECKUX NPABUIL.

VYmozakmouenus. OOOCHOBaHHS U JIOKa3aTeIbCTBO B Maremarthke. TeopeMbl. Buabl MaremaTHdeckux yTBEpKICHUM. Buowl Ookazamenbcms.
Mamemamuueckas unoykyus. Ymeepoicoenus: obpamuoe OAHHOMY, NPOMUBONOJNIONCHOE, 00paAmHOe NPOMUBONONONCHOMY OanHOM). IIpU3HaK W CBOWMCTBO,
HEO0OXOJIMMBIE U JOCTATOYHBIE YCIOBHSL.

Paguannas mepa yria, TpPUTOHOMETPHUYECKass OKPYXKHOCTh. TpuroHomerpuueckwe (yHkuuu umcen u yrioB. DopMynbl NpPUBENCHHS, CIOKEHUS
TPUTOHOMETPUYECKUX (GYHKIMH, GOpMysbl ABOMHOIO M TMOJOBHHHOTO apryMmeHta. lIpeoOpazoBaHue CyMMbl, pa3HOCTH B MPOU3BEACHHE TPUTOHOMETPUUYECKUX
¢byHKUIMH, 1 HAOOOPOT.

Hynmu ¢yHKImmu, mpoMexyTKy 3HaKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosnbiiee n HanMmenbinee 3HaueHne Qynkiuu. [lepruoanyeckue QyHKIIMU 1 HAUMEHB A

nepuoJi. YeTHble U HeueTHble QYHKUNU. DYHKYUU «OpoOHas yacme yucaay Y = {X} u «yenas yacmo yuciay Y = [X] .

Tpuronomerpuueckue GYHKIMU YHCIOBOTO apryMeHTa y = COSx, ¥ = Sin x, y = tgx, y = ctgx. CBoiicTBa u rpagku TPUTOHOMETPHUYECCKUX ()YHKIIUIA.

OOpatHble TpUTOHOMETpHUYECKHEe (YHKIMM, WX TJIaBHBIE 3HAYEHWs, CBOWCTBa W Tpaduku. TpuroHomerpuyeckue ypaBHeHUs. OIHOPOIHBIE
TPUTOHOMETPHUYECKUE YpaBHEHHMS. Perienne npocTelmx TpUroHOMETpUIECKUX HepaBeHCTB. [IpocTelime cucTeMbl TPUTOHOMETPUYECKUX YPaBHEH UH.

[lepBuuHBIC MPEACTABICHUS O MHOXKECTBE KOMIUIEKCHBIX YHCeN. /lelicmeus ¢ KoMnieKcHviMu uuciamu. Komniexcno conpsicennvie uucia. Mooyne u
apaymenm yuciaa. Tpueonomempuueckas popma KOMNIEKCHO20 yucia. Pewenue ypasnenuii 6 KOMNIEKCHbIX YUCTAX.

[TpeoOpazoBanust rpadukoB (YHKIWN: CIBUT, YMHOKEHHE HA YUCIIO, OTPAKEHHE OTHOCHUTENBHO KOOPAMHATHBIX oceil. ['padudeckne MeTonbl penieHus
ypaBHEHMI U HepaBeHCTB. B3aumuo obpaTHble GyHKIMH. ['paduky B3auMHO 00paTHBIX (GYHKIUH.

@opmyna bunoma Hetomona.

Cymmbl u psobl, Memoobl CyMMUPOBAHUs U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npudaudiCEHUY OCUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.
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MHnoocecmsa na KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu-Bynsxoeckozo, nepaéencmso Hencena, nepaéencmsa o cpeousx.

[Tonsitue npenena GyHKIUU B Touke. [lonamue npedena gyukyuu 6 deckoneunocmu. Acumnmomst epagura gyukyuu. Cpasnenue OeCKOHEUHO MAlbIX U
beckoneuno bonvuux. HenpepsiBHOCTh GyHKIMU. Colicmea Henpepulenbix yukyul. Teopema Betiepwmpacca.

Huddepennmpyemocts dynkuuu. IlpousBognas ¢ynkmuum B Touke. KacarenpHas k rpaduky (yHkiuu. ['eomerpuueckuii M (U3NYECKUA CMBICIT
IPOU3BOIHOMN. [Ipumenenue npouzsooHoi 6 ghuzuke. IlpousBoaHbie aneMeHTapHbIX QyHKImi. [TpaBuna quddepenmpoBanusi.

Bropas nmpousBoHas, ee reoMeTpuuecKuil U GU3NYECKUN CMBICI.

Touku ’KcTpemMyma (MakcuMyMa ¥ MUHUMYMa). MccnenoBanue aiieMeHTapHbIX (DYHKIIUH Ha TOYKH SKCTpEMyMa, HauOOJbIiee U HAMMCEHbINIeE 3HAYCHHUE C
MTOMOIIBIO IPOU3BOAHOMN. [locmpoenue epaghuxos ghyHkyuii ¢ nomoupbio npou3eooHsIxX. Ilpumenenue npoussooHotl npu peuwtenuu 3aoay. Haxoocoenue skecmpemymos
@DYHKYULL HECKONLKUX NePEeMEHHbIX.

I'eomeTpust

[ToBropenue. Pemienne 3amad ¢ MCIONB30BaHUEM CBOMCTB (puryp Ha MIOCKOCTH. PemieHue 3ajad Ha JOKAa3aTelnbCTBO M IOCTPOCHUE KOHTPIPHMEPOB.
[IpuMmeHeHne TpOCTENIINX JOTMYEeCKUX MpaBui. Perenne 3agad ¢ UCMOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHHH B MPSIMOYTOJIbHBIX TPEYrOJbHUKAX,
(akToOB, CBSI3aHHBIX C YETHIpEXYrojbHUKaMHu. PemieHWe 3amad ¢ HMCIONb30BaHWEM (DaKTOB, CBSI3aHHBIX C OKPY)KHOCTSAMHU. PemieHuwe 3agad Ha WU3MEpEHHUS Ha
MJIOCKOCTH, BBIYMCIICHUS AJIUH U IJIOWAACH. Pewenue 3a0au ¢ nOMOub10 6eKmMopos u KOOPOUHAM.

Harnsannas crepeomerpus. [Ipusma, napannenenumnen, nupamuaa, TETpasap.

OcHOBHBIE TOHATHSA T€OMETPUU B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX. [lonamue 06 akxcuomamuieckom memooe.

Teopema Menenaa onss mempasopa. TlocTpoeHne cedeHWii MHOTOTPAaHHMKOB METOJOM cienoB. LleHTpanpHOoe mpoekTupoBanue. IlocTtpoenue cedeHuit
MHOTOTPaHHUKOB METOAOM MPOEKIIUH.

CkpemuBaronifecs npsiMbie B IPOCTPAHCTBE. YTOI MEXITy HUMH. Memoobl HaxoxicOeHusi pacCmosHutl Mexicoy CKpewusarouuMUcs npsamblMu.

Teopembl 0 mapaaieIbHOCTH MPSIMBIX U TUIOCKOCTEH B mpocTpaHcTBe. [lapannenbHoe mpoekTupoBaHue u u3obOpaxkeHue ¢uryp. [ eomempuueckue mecma
Moyex 8 npocmpancmee.

[leprieHqUKYIAPHOCTD MPSIMOU U TWIOCKOCTH. OpTOroHaNbHOE MpOoeKTHpoBaHue. HaknoHHbIe U Tpoekinu. Teopema o Tpex MeprneHIuKyIsIpax.

Buowt mempasopos. Opmoyenmpuueckuti mempasop, KAPKACHbIL mempal’dp, pasHocpanHuiti mempaldop. Ilpsamoyeonvuviti mempasop. Meouanvl u
bumeouanvl mempas’opa.

Jlocmpausanue mempasopa 0o napaineienuneod.

Paccrostaus mexay ¢urypamu B mpoctpancTBe. OOMIHi MepHeHAUKYISIp ABYX CKPEIINBAIOIINXCS MPSMBIX.

Yrael B mpoctpaHcTBe. [lepneHauKyaspHbIe TUIOCKOCTH. [Liowads opmoconanvhol npoexyuu. Ilepnenoukynsipnoe ceuenue npusmol. Tpexepanuviii u
MHo2oepanHblil yeon. Ceoucmea niockux yeno8 MHo2oepannozo yena. Ceoticmea nioCcKux u 08yepaHHblX Y2il08 mpexepannozo yena. Teopemvl KOCUHYCO8 U CUHYCO8
07151 mpexepanHoz2o yena.

Buasl MHOTOrpaHHUKOB. Paseepmku mHozoepannuka. Kpamuativiue nymu Ha no8epxHoCmu MHO202PAHHUKA.

Teopema Junepa. 1IpaBuibHbIE MHOTOTPAHHUKH. /[80UICMBEHHOCb NPABUTLHBIX MHO202PAHHUKOB.

[Ipuzma. [Tapannenenunen. CoiicTBa nmapamnenenumnena. [IpsmoyronpHbli napamienenunen. Hak1oHHBIE TPU3MBL.

[Mupamuna. Bugbl nmupamua. DiaeMeHTHl MPaBHIBHOW mupamuabl. [Tupamuibl ¢ paBHOHAKIOHCHHBIMH peOpaMy M TPaHSAMH, MX OCHOBHBIC CBOMCTBA.
YcedeHHas mupaMua.

[Tnomaay moBepXHOCTEH MHOTOTPAHHHUKOB.,

BexTops! 1 koopauHatel. CyMMa BEKTOPOB, YMHOKCHHE BEKTOPA HA YHCIIO.
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BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOPHs TPad)0oB 1 KOMOMHATOPUKA
HOBTOpeHI/IC. Brruncnenue BepOSITHOCTef/'I B OIIbITax € PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMHU HCXOJaMMU. Wcnonp3oBanue KOM6I/IHaTOpI/IKI/I. Breraucnenue

BEPOSATHOCTEW HE3aBUCUMBIX COObITHHA. Vcrnonb3oBaHue (OpPMyINbI CIIOKEHHUS BEpOSTHOCTEH, Auarpamm Oiliiepa, aepeBa BeposTHOCTEH, ¢opMynbl bepHysu.
Bepoamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposimHocmei.

VYcnoBHas BeposiTHOCTD. [IpaBuno ymHOKeHUs BeposTHOCTEH. Dopmyiia noaHor BepoatHocTH. Dopmyina baiteca.

JuckpeTHble ciydyaiiHble BETUYMHBI U pacnpeneneHus. CoBMecTHbIE pacnipeneneHus. Pacnpenenenne cyMMbl U IPOU3BEACHMSI HE3aBUCUMBIX CIIydailHBIX
BEIMYMH. MaTeMaTndeckoe 0KUJaHuE U JUCIIEPCUs CIIy4aliHON BEJIMYMHBL. MaTeMaTnyeckoe 0’KUJaHuE U TUCIIEPCHS CyMMBI CIIy4aliHbIX BEJIMYHH.

bunapnas ciny4aiiHas BennMuuHa, pacnpeneneHue bepHymm. ['eomerpuueckoe pacrpezneiieHHe. bUHOMHANbHOE paclpenelieHue W €ro CBOWCTBA.
I'unepeeomempuueckoe pacnpeoenenue u e20 C80UCMEd.

HenpepsiBHble cnydalinble BenuuuHbl. [1n10THOCTE BeposTHOCTH. DyHKIMA pacnipeenenns. PaBHoMepHOe pacnpeneeHue.

Ocnosnuvle nonamus meopuu 2paghos. /lepeswvs. [eouunoe oepego. Ceasnocmo. Komnonenmor ceaznocmu. Ilymu na epaghe. Juineposvl u I amunomonossi

nymu.
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11 KUIIACC

Yri1y0/1eHHBIH YpOBeHb

Anredpa M HaYaJIa aHAJIU3A

[ToBTropenue. Pemenne 3a1a4 ¢ UCMOIB30BaHUEM CBOWCTB CTEIIEHEH U KOpHEH, MHOTOWICHOB, IPe0Opa30BaHUl MHOTOWIECHOB U APOOHO -palliOHAIBHBIX
BbIpa)keHUil. PelieHue 3a1a4 ¢ UCIOIb30BaHUEM T'PalyCHOM Mephl yriaa. Moayis uucia u ero cBoiicrsa. Pemienue 3ajay Ha JBH)KEHUE U COBMECTHYIO paboTy,
CMECH U CILJIaBBI C IIOMOIIBIO JINHEHHBIX, KBaAPATHBIX U IPOOHO-PALMOHATBHBIX YPAaBHEHUH U UX cucTeM. Perienre 3a1a4 ¢ moMoIIbio YUCIOBBIX HEPABEHCTB H
CHCTEM HEPaBEHCTB C OAHOH NIEPEMEHHOM, C TPUMEHEHUEM U300paXKeHUs YUCIIOBBIX IPOMEKYTKOB. Perienune 3a1a4u ¢ HCIOIb30BaHUEM YMCIIOBBIX (DYHKLUHN U UX
rpadukoB. Vcrnonb30BaHHe CBONCTB M TpaUKOB JIMHEHHBIX U KBaJAPATUYHBIX (PYHKIUI, 0OpaTHON MPONOPUUOHATBLHOCTH U GyHKIUHU ¥ = */x. Mcnonb3oBanue
olepalnuil HaJl MHOXXECTBAMHM M BBICKa3bIBaHUAMU. [IcIIonb30BaHME HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW NEPEMEHHOM, YMCIIOBBIX IPOMEXKYTKOB, MX
00BbETMHEHNH 1 TIEPECCUCHHI

Pewenue ypasnenuii cmenenu eviute 2 cneyuanvhvix 6uoos. Teopema Buema, meopema bezy. IIpusooumvie u nenpugooumvie mHo2ounenvl. OcHO8HAs
meopema anzedopvi. Cummempuueckue MHo2ouenvl. Llenouuciennvie u yeio3Haunbie MHO20UIEHbL.

Luoganmoswr ypasuenus. I{ennuvie opobu. Teopema Pepma o cymme k6aopamos.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpasnenus. Ancopumm Eeéxnuoa. Kumaiickaa meopema 06 ocmamxkax. Manas meopema ®Pepma. q-uunvle
cucmembl cuucaenus. Pynxyus Jiinepa, Yucio u cymma oeaumeneli HamypaibHo20 YUcd.

Crenenb ¢ AEHCTBUTEIBHBIM ITOKa3aTeIeM, CBOMCTBA creneHu. [Ipocreiine nokasarenbHble ypaBHEeHUs U HepaBeHCTBa. [loka3aTenbHast GyHKLIUS U ee
cBoiicTBa U rpaduk. Uncio e u QyHKIws y = ¢’

Jlorapudm, cpoiictBa norapu¢ma. [lecatndnsiii u HarypanbHblii jorapudm. IlpeoOpasoBanue norapupmudeckux BblpaxkeHui. Jlorapupmuueckue
ypaBHEHHUs U HepaBeHCTBa. JlorapupmMuyeckas GyHKIUSA U €€ CBOICTBA U rpaduk.

CrenenHas ¢GyHKIHUS U ee CBOMCTBA U Tpaduk. MppanuoHanbHble ypaBHEHHUS.

MeTto1 HHTEpPBAJIOB /ISl pellieHus: HepaBeHCTB. CHCTeMBbl TOKa3aTEeNbHbIX, JIOTapU(PMUYECKUX U UppallMOHAIbHBIX YpaBHEHUNH. CHCTEMBI TOKa3aTEeNIbHbIX,
Jorapu(pMHUUECKUX U UPPALMOHATIBHBIX HEPABEHCTB.

VYpaBHEHHUsI, CHCTEMBI YPABHEHUH C TAPaMETPOM.

[TepBooOpaznas. Heomnpenenennsiit unterpai. IlepBooOpasneie 3nemenTapHbix QyHKuui. Ilnomans kpuonuueitHoi Tpanenun. @opmyna HeroToHa-
Jleiibnunna. OnpeneneHHblil UHTErpal. Boiuucienue niowjaoeti niockux ueyp u o6vemos mei 8pawjeHus ¢ NOMOWbI0 UHmMe2pada.

Memoovl pewienusi GyHKYUOHATLHBIX YPAGHEHUT U HEPABEHCMS.

I'eomerpus

Tena BpaleHus: HUIMHIP, KOHYC, map U chepa. CeueHust LUIMHIPA, KoHyca U mapa. [llapoBoii cerMeHT, apoBoi clIoM, MapoBOi CEKTOP (KOHYC).

VY ceueHHBI KOHYC.

Onemenmel cpepuueckou ceomempuu. Konuueckue ceuenus.

KacarenbHble npsiMble U MI0CKOCTH. Bricannsle u onucanuble ceprl. Kacarowuecs cghepvl. Komounayuu men spawenus.

[Tonsarue o6bema. O6beMbl MHOTOTpaHHUKOB. OOBEMBI TelN BpallleHHs. AKkcuomuvl 06vema. Bvisoo ¢popmyn 06vemos npsamoyeonvHozo napaiienenuneod,
npuzmsl U nUpamuosvl. Popmynsl 08 HAX0HCOeHUs: 00vbema mempa’aopa. Teopemvl 06 OMHOUEHUAX 0OBLEMOE.

Ipunooicenus unmezpana K ebluucieHuio 00vemos u nogepxnocmeu men epawenus. Ilnowaos cghepuueckozo nosaca. Obvem wapogozo cnos. Ipumenenue
00veM08 npu peueHuy 3a0at.
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[Tnomans chepsl.

Paszsepmra yununopa u konyca. Ilnomans NTOBEpXHOCTH IUIMH/PA U KOHYCA.

KomOuHanmu MHOTOrpaHHUKOB U T€JT BPALCHUSI.

[Tomo6ue B nmpoctpancTe. OTHONIEHUE 0O0BEMOB U TUIONIA/IEH TOBEPXHOCTEH MOT00HBIX (PHUTYD.

Bektopsl u koopauHaThl. YpaBHEHUE MIockocTu. DopMyna paccTOSTHUS MEXAY TOuKaMu. YpaBHeHUe cheprl. Dopmynra paccmosHus om moyku 00
nirockocmu. Cnocodwl 3a0aHus NPAMOU YpPaeHeHUsIMU.

Bekrtops! 1 koopauHatel. CymMmMa BEKTOPOB, YMHOXKEHHE BEKTOPA HA YHUCIIO. YTOJI MeXAy BekTopaMu. CKallIpHOE MTPOU3BEICHUE.

Heuoicenus 6 npocmpancmee. napaniieibHulil NEPEeHOC, CUMMEMPUS OMHOCUMENbHO NIOCKOCMU, YEHMPATbHASL CUMMEMPUs, NOBOPON OMHOCUMENbHO
NPAMOL.

IIpeobpaszosanue nooobdus, comomemus. Pewenue 3a0ay Ha nIOCKOCMU € UCNOIb30BAHUEM CIMEPEOMEMPUYECKUX MEMOOO08.

Pewenue 3a0au u ookasamenbcmeo meopem ¢ NOMOWDBIO BEKMOPO8 U MEMOOOM KOOPOUHAM. DleMeHmMbl 2eoMempun Macc.

BeposiTHOCTH U CTATHCTUKA, JIOTUKA, TEOPHs rPadoB U1 KOMOMHATOPUKA

[ToBTOpenue. Mcnonp3oBanue TaOnMIl W AMArpaMM JJis OPEICTaBICHUS NaHHBIX. PelieHue 3amad Ha MpPUMEHEHHUE OIMUCATENbHBIX XapaKTePUCTUK
YHCIIOBBIX HAOOPOB: CPETHUX, HAMOOJIBIIIETO M HANMEHBIIIETO 3HAYCHHSI, pa3Maxa, JUCTICPCUU U CTAHJAPTHOTO OTKJIOHCHHUS. BhIUMCIIEHNE YaCTOT B BEPOSTHOCTEH
COOBITUH.

llokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenernue. HopmanbHoe pacrpenenenue. Oynkuus Jlammaca. [lapamerpsl HopMmansHOTo pacnpenenenus. [Ipumepsr
CIIy4alHbIX BEJIMYMH, IOJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHUH, POCT UenoBeKa). [lenmpanbhas npedenvras meopema.

Hepagencmeo Yebdviuesa. Teopema HYebviuwesa u meopema bepuynnu. 3axon donvuiux yucen. Boioopounsiti Memoo usmepenusi eeposimuocmeil. Ponv
3aKOHA OONBLWUX YUCeN 8 HAYKe, npupooe U obujecmae.

KoBapuanust 18yx crnydaiiHpix BennuuH. [loustue o koaddunrente koppensunu. CoBMECTHbIE HAOMIOACHUS ABYX CIy4alHBIX BEIUYUH. BbibopouHblii
K03 puyuenm xoppenayuu. Jlunelnas pecpeccusi.

Cmamucmuyeckas eunomesa. Cmamucmuxa Kpumepus u ee yposeHs sHauumocmu. IIposepka npocmeuiuux cunomes. IMnupudeckue pacnpeoesenust u ux
CB43b C meopemuyecKkuMu pacnpeoenenusmu. Panzosas xoppenayus.

Ilocmpoenue coomeemcmautl. HnvexmusHvle U ClopbekmusHvle coomeemcmsusi. buexyuu. /Juckpemnas nenpepwvignocmo. punyun Jupuxie.

Koouposanue. /leouunas 3anuce.
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3. TemaTnueckoe njaHupoBaHue no marematuke 10 kaacc.

Ne HaumeHoBaHue pa3ieioB, TeM YPOKOB aJreOpbl HaumeHoBaHMe pa3aesioB, TeM YPOKOB reOMeTPHHU
n/n
BBoanoe nmosropenue (5 yacos).
1. IToBropenue. Pemenue 3agad ¢ MCIONB30BAHUEM CBOMCTB 4YUCEN U
CUCTEM CUHCJICHMS], AEITUMOCTH, OJIEH U 4acTeH, IPOLEHTOB, MOLYyJIEH
yuces. opMynbl COKpALIEHHOIO YMHOXEHHS, UX IPUMEHEHUE MpuU
pELICHNN 3a]ay.
2. Pemenue 3agau ¢ MCHOJB30BAaHUEM IpajyCHOM Mephl yria. Moayib
4uClla ¥ €r0 CBOWCTBA. PelleHne 3a1a4 Ha JBM)KEHHUE U COBMECTHYIO
paboTy, cMecH M CIUIaBbl C TIOMOIIBIO JIMHEHHBIX, KBaJIpaTHBIX H
IpOOHO-PALlMOHATBHBIX ypPaBHEHHH M MX CHUCTEM. YIpOILEHHE
palOHAJIbHBIX BBIPAKEHUN, PELICHUE PpAlUOHAJIbHBIX YpPaBHEHHI,
CHUCTEMBI YpaBHEHUI.
3. Pemenue 3amau C IOMOIIBIO YHUCIOBBIX HEPABEHCTB U CHCTEM
HEpaBEHCTB C OJHON IMEpPEeMEHHOH, C NPUMEHEHHEM H300paKeHUs
YHCJIOBBIX IPOMEXYTKOB. HepaBeHCTBa, cHCTEMbl HEPaBEHCTB.
4. N300paskeHUs] 4YUCIOBBIX NPOMEXKYTKOB. Pemenwe 3amau ¢
HCIOJIb30BAaHNUEM YHCIIOBBIX (PYHKIIUN U UX I'padUKOB.
Hcnonb3oBaHue CBOMCTB M TpadUKOB JMHEHHBIX M KBaJApPaTUYHBIX
¢GbyHKIMI, 00paTHON MPONMOPLUOHATIEHOCTU U (QYHKITUH.
I'papuueckoe pelieHne YypaBHEHUH M HepaBeHCTB. PeleHue
TEKCTOBBIX 33]1a4.
Beoanoe nosropenue (3 yaca).
5. [ToBTOpenue. Pemenue 3a1ad ¢ UCMOIB30BaHUEM CBOMCTB (pUryp
Ha IUIOCKOCTH. PemieHne 3a1a4 Ha JOKa3aTeabCTBO U IIOCTPOECHUE
KOHTpIpUMEPOB. [IpuMeHeHne NpocTeNIINX JIOTHYECKUX ITPaBHIL.
TpeyrosbHUK. YeTbIpEXYyronbHUK. MHOTOYTrOJIbHUK.
6. Pemenne 3amad ¢ MCHOIB30BAaHUEM TEOPEM O TPEYrOJIbHHUKAX,
COOTHOILIEHUH B TPSAMOYTOJbHBIX TPEYroJbHUKAX, (DAKTOB,
CBA3aHHBIX C 4YETHIPEXyrojJbHUKaMU. PemieHne 3agad ¢
UCIIOJIb30BaHWEM  (AKTOB, CBSI3AHHBIX C  OKPYXHOCTSIMHU.
OxpyxHocTb. BekTopsl. MeTroa KoopauHar.
7. [IpumeHeHre npM pelmeHuu 3a7ad CBOMCTB apU(pMETHUYECKOH |
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n/n

HaumeHoBaHMe pa3iesioB, TeM YPOKOB aJreOpbl

HaumeHoBaHMe pa3aesioB, TeM YPOKOB reOMeTPHHU

OECKOHEUYHOH
IloaroroBka K

FEOMETPUUECKON  MPOTPEecCHH,  CYMMHPOBaHUS
CXOJsIIEHCs  IeOMETPUYECKONM  MPOrPECCUU.
KOHTPOJIbHOHN paboTe 0 BBOJHOMY MOBTOPEHUIO.

JleiictBuTebHbIE yncsa (16 yacos).

MHoXxecTBa (aucnoBsie, Tr€OMETPUUYECKHUX duryp).
XapaKTepuCTUYEeCKOe CBOWCTBO, JJIEMEHT MHOXXECTBA, IIYCTOE,
KOHEYHOe, OecKOHeuHOe MHOkecTBO. CrocoObl 3afaHHsi MHOXKECTB
Harypaneuble m uenble uwucia. J{enMMOCTh HaTypaJbHBIX YHCEIL.
[Tpu3Haku neIuMOCTH.

[TogmuoxxkecTBOo.  OTHOIIEHHUS]  MPUHAIJICIKHOCTH,
paBeHcTBa. Onepauun Hajx MHOKecTBaMu. Kpyru Diinepa.
Koneunble u OecKOHEUYHBIE, CUETHBIE W HECUETHBIE MHOXECTBA.
Hatypanbuble u nensie uncia. [Ipocteie u coctaBHbie yncina. [lenenue
C OCTaTKOM.

BKJIFOUCHUNA,

10.

Teopembl 0 mpUOIMKEHUN AECHCTBUTEIBHBIX YHCEN PALMOHATIBHBIMH.
Hatypanbuble u nensle uucna. OCHOBHasg Teopema apU(pMETHKU
HaTypasbHbIX uncesn. HOJI, HOK uucen.

11.

Pemenne 3a7la4 Ha U3MCPCHUA HA IMJIOCKOCTH, BBIYMCICHUA JJIMH U
rmomaﬂeﬁ. Pemenue 3aa4 C MIOMOIbKO BEKTOPOB U KOOPAWHAT.

BBenenne. AKCHOMBI CTEPEOMETPHH M MX cJIeAcTBHA (5 4acoB).

12.

OcCHOBHbIE TIOHSATUS TE€OMETPUM B MPOCTPAHCTBE. AKCHOMBI
CTEpEOMETPHUU U CIEACTBUS U3 HUX. [Ipeamer crepeomeTpun.
AKCHOMBI CTEPEOMETPHUH.

13.

BxoaHast KOHTpoJibHast paboTa.

14,

MHoOkecTBa Ha KOOPJIMHATHOM IUNIOCKOCTH. PanimoHanbpHbIe yncha.

15.

Wppaunonansusle 4yuciaa. IloHsATHEe UppalMOHAIBHOIO  4YHCIIA.
CpaBHEHME MPPAOHAIBHBIX YHCEIL.

16.

HcervHHBlE W JIOKHBIE — BBICKA3bIBaHUsA,  ONEpalud  Haj
BBICKa3bIBaHUSMU. AJreOpa BhICKa3bIBaHUNU. CBA3b BBICKA3bIBAaHUH C
MHOXecTBaMU.  KBaHTOpBI ~ CyIIecTBOBaHMS M BCEOOLIHOCTH.
Hppanmonanbusie YHyCIIa. [Ipumenenne OIIpeACIICHUS
HPPALMOHAIIBHOIO YUCJIA IIPU JOKA3aTEIbCTBE.

17.

AKCHUOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX. Hekoropsie
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Ne HaumeHoBaHMe pa3iesioB, TeM YPOKOB aJreOpbl HaumeHoBaHMe pa3aesioB, TeM YPOKOB reOMeTPHHU
n/n
CJICZICTBUS U3 AaKCHOM.
18. AKCHOMBI CTEPEOMETPUH U CIEJCTBUSA U3 HUX. Pemenue 3aia4y Ha
IIPUMEHEHHE aKCUOM CTEPEOMETPHH U UX CIIEACTBUH.
19. Jlmarnoctuueckas padora Nel.
20. 3akoHbl Jorukd. OCHOBHBIE JIOTMYECKHME TpaBwia. Pemenue
JIOTUYECKUX 3a7ad C MCIOJIb30BAaHUEM KpYroB Oiijiepa, OCHOBHBIX
JIOTMYECKUX IpaBUiI MHOXKECTBO IeHICTBUTENBHBIX YHCEIL.
21. YmozakmoueHust. OOOCHOBaHMSI M J0OKa3aTeIbCTBO B MAaTEMaTHUKE.
Teopembl.  Buapl  MaremMaTndeckux  yTBEp)KICHMHA.  Bujsbl
JIOKa3aTenbCTB. MHOKECTBO JEUCTBUTENBHBIX uyncel. Pabora ¢
nelcTBUTEeNbHBIMU unciamu. [IpoBepodHas camocTosiTesibHas paboTa.
22. Mopynb AeMCTBUTEIBHOTO Ynciia. Perenue ypaBHEHUI C MOTYJIEM.
23. [TonsTue 00 axcuomarmueckoM Meronae Pemenue 3agau Ha
OPUMEHEHHE aKCHMOM CTepeoOMeTpUM M  HUX  CIEACTBUM.
CamocTrosTenpHas paboTa.
24, JlnarHoctuueckas pabota Ne2.
25. Mopnyne aeicTBUTENBHOrO Yncia. [Ipumenenue onpeneneHus MoayIs
U €ro CBOMCTB IPH PELICHHHM HEPABEHCTB. ['€OMETPUYECKHI CMBICI
MOJTYJIS.
26. Maremarnueckass uHAykums. IlpuHnum meroga MaremMaTHYeCKON
WHIYKIIHUH.
217. VYTBepxkaeHUs: o0paTHOE JaHHOMY, MPOTHBOIIOJIOKHOE, OOpaTHOe
IIPOTUBONOJIO0KHOMY JaHHOMY. [Ipu3HaK u cBOWCTBO, HEOOXOIUMBIE U
nocraTouHele ycioBus. IIpumeHeHMe Merona MaTeMaTH4eCKON
WHIYKIIUU [P T0KA3aTEeIbCTBE
yrBepxkacHuid. HepaBenctBo Komu-byHsSIKOBCKOro, HEpaBEeHCTBO
VenceHa, HEPaBEHCTBA O CPETHUX.
28. Pemenne ypaBHeHul, HepaBeHCTB. I[IoAroroBka K KOHTPOJIBHOU
pabore.
IMapaJjuteJbHOCTH NPSIMBIX U II0cKOcTel (14 yacos).
29. [TapannensHble npsiMble B pocTpaHcTBe. [lapamnensHoCcTh Tpex
PSIMBIX.
30. TeopeMbl O mapauIeIbHOCTH MPSMBIX M IUIOCKOCTEH B
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HaumeHoBaHMe pa3iesioB, TeM YPOKOB aJreOpbl

HaumeHoBaHMe pa3aesioB, TeM YPOKOB reOMeTPHHU

n/n
npoctpancTe. [lapamienbHOCTh NPSIMOM U IJIIOCKOCTH.
31. JleficTBUTEBHBIC YKCTIA.
Yucaosbie pynkunu (12 yacon).

32. OmnpeneneHne YUCIoBON (YyHKIHU.

33. CrniocoObl 3a/1aHMs YUCITOBOM (PYHKITUH.

34. Hynu ¢yHKuMu, TpOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTD.

CoiictBa (pynkuuu. HaxoxxaeHue o0nacti onpeeneHus, MHOKECTBA
3HaYeHUH PYHKIUH.

35. TeopeMbl 0 mNapauIeIbHOCTH MPSAMBIX M IUIOCKOCTEH B
npoctpanctBe. [loBropenme Teopum, pemieHHe 3aaad  Ha
apajyIeNIbHOCTh NPSMON U MIIOCKOCTH.

36. TeopeMbl 0 mapauICTBHOCTH TPSAMBIX M IUIOCKOCTEH B
npoctpaHcTBe. PenieHue 3ajad Ha NapauielbHOCTh HPSAMOM U
1ockocTH. CaMoCTosTeNIbHAsI paboTa.

37. Haubonbiiee n Haumensbiee 3HaueHne GyHkiuu. CBoncTBa PYHKIIMH.

MOHOTOHHOCTb M OTPAaHUYEHHOCTh (PYHKIIMH.

38. YerHsie 1 HeueTHbIe QyHKIMU. DYHKINN «IpOOHAS 9acTh YHCIA» H
«uenas yactb yucnay. [Ipeobpa3oBanus rpadukoB QyHKIMIA: CIBUT,
YMHOXKEHHE Ha YHUCIIO, OTPAaKEHHWE OTHOCUTEIILHO KOOPIMHATHBIX
oceit. [Toctpoenue rpadukoB QyHKIMIA U HCCIEIOBAaHUE MO OOIIEH
cXeme.

39. I'paduueckue MeToAbI pelieHus ypaBHEHUH U HepaBeHCTB. CBoiicTBa
¢byHkuil. Pernienne ypaBHEHM M HEPaBEHCTB C HCHOJIb30BAaHUEM
CBOWCTB (DYHKIIMH.

40. [leproanueckre GyHKIMN U HAMMEHBIIUH EPUOI.

41. CkpemuBatomuecs npsimble B mpoctpaHctse. [IpoBenenue yepes
OJIHY W3 CKPEIIMBAIOMIMXCS MPSIMBIX IUIOCKOCTH, TapayuIeIhbHON
JIPYrou NpsiIMOM.

42. CkpemuBarommecs mpsiMble B IIPOCTPAHCTBE. YTOJ MEXITY HUMH
VYTJBl C COHANIPABICHHBIMU CTOPOHAMH. YTOJI MEXY IPSIMBIMU.

43. [lepuoanueckue GyHKIUMU U HauMeHbIIMK niepuon. Ilepuonnueckue

(pYHKI_II/II/I. HaxoxnaeHne 3HadeHUM BBIpa)KeHI/Iﬁ C HCIIOJBb30BaHHEM
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n/n
CBOMCTB MEPUOJUYHOCTH (PYHKIIUH.
44, B3aumuo oOparueie ¢ynkuuu. OOpatHas ¢yHkuus. Ilonsitue
00paTHOH (yHKITUH.
45. I'papuxu  B3aumHO oOpatHbix ¢yHkumii I[loctpoenue rpaduka
00paTHOH (yHKITUH.
46. VYpox 06061ienns no teme «Yucnoseie GyHKuU. CBOMCTBA YNCITOBBIX
b yHKIHI.
47. MeToapl HaX0XIE€HUS PACCTOSHUNM MEXIY CKPEIMBAIOIIUMUCS
npsMbIMU. [loBTOpeHHE TeopuH, pelIeHue 3a/1a4 [0 TeMe.
48. ITapajuteIbHOCTh IPSIMBIX U IJIOCKOCTEM.
49. YuciaoBbie (yHKIHH.
Tpuronomerpudeckune pynkuum (23 yaca).
50. HucnoBasg OKpy»KHOCTb. lIoHsATHE 4YMCIIOBOM OKpPY>KHOCTH. MakeTsl
YUCIIOBOM OKPYKHOCTH.
ol. UucnoBass  okpyxkHOCTb. [locTpoeHne TOYek Ha  YUCIOBOU
OKPY’KHOCTH.
52, Panuannas mepa yria, TpUrOHOMETpHUYECKasi OKPYKHOCTh. Huciosas
OKPY>KHOCTh Ha KOOPAMHAaTHOM IJIOCKOCTH, KaK MaTeMaTHyecKas
MO/IEJIb.
53. [TapannensHble miuockocTH. [Ipru3Hak U cBOMCTBA MapaienbHbIX
IJIOCKOCTEM.
54. [TapannensHoe NpPOEKTHpOBaHWE U U300paxkeHHe GUryp.
I'eomeTpruyeckue Mecrta TOYEK B THpOCTpaHCTBE. Teopema
Memnenas it Tetpasapa. Buasl rerpasapoB. OpTOLEHTpUYECKUN
TE€Tpa’Ap, KapKacHBIM TeTpasAp, PaBHOIPAHHBIA TETpa’dap.
[TpsmoyronbHbI TeTpasap. Meanansl U OuMenInaHsl TeTpadpa.
JlocTpauBaHue TeTpa’ipa A0 NapajuleIenueaa.
Terpasp.
95. Tpuronomerpuyeckue ¢GyHKIUM 4Yucen U yrioB. Ywucnosas
OKPY’KHOCTb Ha KOOpPAMHATHOM IuIockocTU. IIpueMbl oTbIcKaHUSA
KOOpPJMHAT TOUYEK YUCIOBON OKPY>KHOCTH.
56. Cunyc u xocunyc. Tabnuua 3Ha4eHU CHHYyca U KOCUHYyca. PopMyIibl
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n/n
IIPUBEJICHHUS.
o7. Tanrenc u kortanrerc. IIpumeHenuwe cBoicTB U (dopmyn mpu
YIPOLICHUH BbIPaKEHUI.
58. Cunyc u xocunyc. Tanrenc u koranrenc. Jloka3arenbCTBO TOXKAECTB U
YIPOLIEHUE BBIPAKEHUI.
59. [Tapamnenenunen.  CsoiicTBa  rpaHed W JuaroHaien
napajiesienunea.
60. [TocTtpoeHre ceYeHUH MHOTOTPAHHUKOB METOJOM  CJIC/IOB.
IlentpanbHoe  mpoektupoBaHue.  IloctpoeHne — ceueHuit
MHOTOTPaHHHKOB METOAOM MPOCKIMH. 3aJa4d Ha IOCTPOCHUE
ceuenuil. [Ipaktuueckas camocrosrenbHas padora «Iloctpoenue
CCUCHUIN».
61. Tpuronomerpuueckre GyHKIUN YUCIOBOIO apryMeHTa.
62. Tpuronomerpuueckre GyHKIUHU YIIOBOTO apTyMEHTA.
63. Tpuronomerpuueckne (GyHKIMH YHCIOBOTO apryMeHTa Yy=Sinx.
CBoiicTBa M rpad)K1 TPUTOHOMETPUYECKUX (PYHKITHUI.
64. Tpuronomerpuyeckue (yHKIUM YHCIOBOTO apryMeHTa y=coS X.
CBoiicTBa M rpa)K1 TPUTOHOMETPUYECKUX (PYHKITUI.
65. [ToBTopenue Teopum, pemeHue 3amad 1o Teme «llocTpoenue
CEYCHUIN».
66. [TapamiensHOCTh MPSAMBIX M INIOCKOCTEH.
67. Tpuronomerpuueckre GyHKIIUH YUCIOBOIO apryMEHTa y=CoS X, y=sin
X. OyHKIMKH y = Sin X, Y = COSX, MX CBOWCTBA U TIpaduKu.
I'padnueckoe penieHne ypaBHeHUH.
68. CaoiicTBa Tpuronomerpuueckux ¢pynkunid. Konrponsnas padora Ne 3.
69. [TpeoOpaszoBanust rpaduKkoB QYHKIHIA: CABUT, YMHOXXEHHE Ha YHCIIO,
OTpa’KeHHE OTHOCHUTEIBHO KOOpJAMHATHBIX oceil [TocTpoenue rpapuka
bynkipn y = mf(x), eciiv m- mojoXHUTEIbHOE YUCIIO.
70. IIpeoOpa3oBanus rpagukoB (QYHKIHA: CABUT, YMHOXEHHUE Ha YHUCIIO,
OTpa)KE€HHE OTHOCHTEIBHO KOOPIUHATHBIX oceil [TocTpoenue rpaduka
¢yHkuuu y = mf(X), eciiv m - OTpunaTeIbHOE YUCIIO.
IlepneHAMKYJISIPHOCTH NPAMBIX M IJI0cKoOcTel (17 yacos).
71. IlepneH qUKyISIpHOCTD IPSIMOM u IIJIOCKOCTH.
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Ne HaumeHoBaHMe pa3iesioB, TeM YPOKOB aJreOpbl HaumeHoBaHMe pa3aesioB, TeM YPOKOB reOMeTPHHU
n/n
ITepnieHAMKYIIIpHBIE NIPSIMBIE B IPOCTPAHCTBE.
72, OproronanbHoe MNpoekTHpoBaHuEe. HakJIOHHBIE M ITPOEKLMH.
[TapansnenbHble NpsMble, IEPHEHIUKYISIPHBIE K INIOCKOCTH.
73. [IpeoOpaszoBanus rpagukoB QYHKIHIA: CABUT, YMHOXEHHUE Ha YHUCIIO,
OTpa’K€HHE OTHOCUTENIBHO KOOpAMHATHBIX oceil [locTpoenue rpagpuka
dynkiyn y = f(kx), ecinu k - HOJI0XKUTETBHOE YHCIIO.
74. [IpeobpazoBanus rpadukoB (HYHKIMI: CABUT, YMHOKEHUE HA YHCIIO,
OTpa)KeHHE OTHOCHUTEIBHO KOOPAMHATHBIX ocelt [locTpoenue rpaduka
bynkiun y = f(kx), ecnu k - orpunarenbHoe Yuco.
75. [TpeoOpaszoBanus rpaduKoB HYHKIMNA: CIBUT, YMHOKEHHE HA YHCIIO,
OTpaK€HHE  OTHOCUTENBHO  KOOpAMHATHBIX  ocedl  ['padux
TapMOHHMYECKOT0 KOJICOaHUS.
76. Tpuronomerpuyeckue (QyHKIMU YHUCIOBOIO apryMeHTa y=tgx.
CBoiicTBa U rpaMKu TPUTOHOMETPUUYECKHUX (YHKIUH.
77. IIpu3HaK nepneHUKyJIIPHOCTH IPSIMOU U IJIOCKOCTH.
78. TeopeMa 0 IpsIMOi, NEPIIEHAUKYIISIPHOU MIJIOCKOCTH.
79. Tpuronomerpruyeckue QYHKIMM YHCIOBOIO AapryMeHTa y=ctgx.
CBoiicTBa U rpadUKH TPUTOHOMETPUYECKHUX (YHKIIUH.
80. OOpaTHble TPUTOHOMETpUUECKHE (DYHKLMHU, UX TJIaBHbIC 3HAYECHMS,
cBoiicTBa U rpaduku. PyHKIMHU y = arcsinX , y= arccosx.
81. OOpatHble TpUroHomMeTpuueckre GyHKIuu. OYHKIMU y = arctgx u 'y
= arcctgx.
82. OOpaTHble TPUTOHOMETpUUECKHE (DYHKLMHU, UX TJIaBHbIE 3HAYECHMS,
cBoiictBa U rpaduku. IlpeoOpazoBaHue BBIpa)K€HUH, COAEpIKALIMX
o0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINU.
83. Pemenue 3a1a4 Ha NEPHEHIUKYISIPHOCTD MPSIMOM U TJIIOCKOCTH.
84. Pemenne 3a1au Ha NEPHEHIUKYISIPHOCTD NMPSAMOM M IIOCKOCTH.
CamocrosiTenbHas paboTa.
Tpuronomerpnueckue ypapuenus (11 gacos).
85. Tpuronomerpuueckue YpaBHEHUSL. IIpocreiimue
TPUTOHOMETPHUYECKHE ypaBHEHUs. Penienne ypaBHeHUs cos t = a.
86. Tpuronomerpuyeckue ypaBHEHUS. [Tpocreitmue
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n/n
TPUTOHOMETPUUYECKHE ypaBHEHUs. Perienre ypaBHeHus sin t = a.
87. Tpuronomerpudeckue YpaBHEHUSL. [Ipocreiimue
TPUTOHOMETPUYECKHUE YpaBHEHUS. Pellienne ypaBHeHul tgt =a u ctg t
=a.
88. Penienue npocTedyMx TPUTOHOMETPUYECKUX HEPABEHCTB.
89. Teopema o0 Tpex MNepHEHIUKYsApax. PaccTosHus MexIy
¢durypamu B mpocTpaHcTse. PaccTosiHME OT TOUKH 10 IVIOCKOCTH.
90. OOmwmii NepneHANKYISp ABYX CKPEIIUBAIOIINXCS MPSIMBIX. YTOI
MEXy NPSIMOM U MIJIOCKOCTBIO.
91. KonTponbHas pabota 3a 1 yuebHoe noayroaue.
92. Tpuronomerpuyeckue YpaBHEHHS. MeTtobl pelieHus
TPUTOHOMETPUUYECKUX YpaBHEHMM. MeTo 3aMEHbI IEPEMEHHOM.
93. Tpuronomerpuyeckue YpaBHEHHUS. MeTtobl pelieHus
TPUTOHOMETPUYECKUX  YpaBHEHHMH. Merox  pas3okeHHs  Ha
MHOKUTEJH.
94. OpnHOpOoIHBIE TPUTOHOMETPUYECKHE ypaBHEHHMS. MeETOIbl perieHus
TPUTOHOMETPUUECKUX YPaBHEHHH.
95. IToBTOpPEHME TEOPUH, PELLIEHUE 3a]]a4 HA IPUMEHEHNE TEOPEMBI O
TpeX NepNeHUKYIsIpax, Ha YroJd MeXIY NPsIMON U IJIOCKOCTBIO.
96. Yruibl B IpoCcTpaHCTBE. JIByrpaHHbIN YIoJl.
97. IIpocreiimne cuCTEMBI TPUTOHOMETPUYECKHMX YpaBHEHHH MeTonbl
pelIeHHs] TPUTOHOMETpUYECKHX ypaBHeHUH. O000IAONMNA YPOK.
98. TpuroHoMeTpUyYECKUE YpaBHEHMUS.
99, Tpuronomerpuueckue ypaBHeHus. ITorosblil ypok 3a 1 nmoxyrozue.
IIpeoOpa3oBanne TPUroHOMETPHYECKHUX BbIpazkeHui (21 yac).
100  CuHyc U KOCHHYC CYMMBI apT'yMEHTOB.
101. IlepnieHiuKynsApHBIE INIOCKOCTH. [IpHM3HaK NepneHuKyIIpHOCTH
JIBYX INIOCKOCTEH.
102. [Tapannenenunen. CeoiicTBa napauienenunena. [IpsmoyronsHslit
apaJUICICIUIC .
103. CHHYC ¥ KOCHHYC Pa3HOCTH apryMEHTOB.
104. CHHYC UM KOCHHYC CYMMBbl M Pa3HOCTH apryMeHTOB. YIpOLIEHHE
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No HaunmeHoBaHue pa3aesioB, TeM YPOKOB aJIredpbl HaumeHoBaHMe pa3esioB, TEM YPOKOB reoMeTpHU
n/n
BBIP)KEHUI ¢ IPUMEHEHUEM U3YUYEHHBIX (OPMYIL.
105. TaHreHc CyMMbI apryMEHTOB.
106. TaHTeHC pa3HOCTH apPTYMEHTOB.
107. [IpsimoyronbHbIi napamuienenumnes. CaMmocTosiTenbHas padoTa.
108. TpexrpanHbiii 1 MHOTOTpaHHbIN yroyi. CBOKWCTBA MJIOCKUX YIIIOB
MHOrorpaHHoro yria. [ToBropenue Teopuu, peuieHue 3amad 1o
BCEHU TEME.
109. DopMyIbl IPUBEACHHUS.
110. @opmyiel puBeeHust. CaMmocTosiTenbHas padoTa.
111. DopMyIbl JBOIHOTO U OJIOBUHHOTO apTyMEHTA.
112. DOpMyIIbI TIOHUKEHUS CTEIICHH.
113. CBoifcTBa IJIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXI'PAHHOIO YIJa.
TeopeMbl KOCHHYCOB W CHHYCOB [UIi TPEXI'PAaHHOTO yTIja
JloBropenue Teopuu, peuieHHe 3agad MO Bcel  Teme.
TeopeTnyecKuil TUKTaHT.
114. Pemenue 3amau no teme «TeopemMbl KOCUHYCOB M CHHYCOB JIJIst
TPEXTPAHHOTO YTIIay.
115  ®opmynsl 1BoMHOrO aprymeHta. @OpMynbl NOHUKEHHUS CTEIEHHU.
[TpumeHnenue GopMyI1 IpH YIPOIIEHUN BbIPAKEHHH.
116. ITpeoOpa3oBanue CyMMBI, pa3HOCTH B IIPOU3BE/ICHNE
TPUTOHOMETpHUUYECKUX (DYHKIMHA, U HA000poT. DOopMynBl CyMMBI U
pPa3HOCTH CHHYCOB.
117. [TpeoGpa3oBanue CYMMB, pa3HOCTH B IIPOU3BEICHNE
TPUTOHOMETPHUYECKNX (DYHKIMHA, U HA000pPOT. DOpMYIBI CyMMBI U
Pa3HOCTH KOCHHYCOB.
118. [Tpeobpa3zoBanue CYMMBI, pa3HOCTH B MIPOU3BEICHNE
TpuroHomerpuueckux ¢Qynkuuii, u Haobopotr. IIpeobpazoBanue
CyMMBI ~ TPHUTOHOMETPHUYECKHMX  (YHKIHMIA B  MPOU3BEICHHUE.
[Tpumenenue ¢opMya NpU YOPOIUEHUH BBIPAKEHUA W pPELICHUU
YpaBHEHUM.
1109. IlepnieHIMKYJIApHOCTD MPSIMBIX U IIJIOCKOCTEN.
MHuororpanHuku (18 yacoB).
120. Harnsnnas crepeomerpus. Buasl MHOrorpaHHukoB. Passeprku
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MHororpaHHuka. Kparuaiiime nytu Ha moBepXHOCTH
MHororpanHuka. [lonsTue MHOrorpaHHuKa.
121. Dopmybl CIIOXKEHUS TPUTOHOMETPHUYECKUX GyHKIHA.
[IpeoOpa3oBanue MPOU3BEIACHUS TPUTOHOMETPUYECKUX (DYHKIHMHA B
cymmy. ®opMyiibl, MO3BONISIONIME [TPEOOPA30OBBIBATh IPOU3BEACHUE
TPUTOHOMETPUUYECKUX (PYHKIUH B CYMMY.
122. [IpeoOpa3zoBanue MPOU3BENCHUS TPUTOHOMETPUYCCKUX (YHKIIUNA B
cymmy. JloKa3aTelbCTBO TOKAECTB M PEIICHHE YPAaBHEHHH.
123. [TpeoOpaszoBanue Beipaxenus A sinx + B cosx k Bugy Csin (x +1t).
124. Tpuronomerpuueckue YpaBHEHUS. Meroasl peueHus
TPUTOHOMETPUUYECKUX YpaBHEHUH (IIpoAosKeHue). MeTo | BBeIeHHs
BCIIOMOTATEIFHOTO apTyMEHTA.
125. Harnsannas crepeomerpus. Teopema Oiinepa. I'eomerpuueckoe
TEJO.
126. ITpusma. Haxksonnas npusma. Buael npusm.
127  TpuroHomerpuueckue YpaBHEHMSL. Metoabt peleHus
TPUTOHOMETPHUYECKMX YypaBHeHUH (mponmoimmkenue). llpumenenune
BCEX METOJOB MPU PEIICHUU YPaBHEHHH.
128. MeTto1bl peleHus] TPUTrOHOMETPUUYECKUX YpaBHEHUH (ITPOJOKEHUE).
O6o061aromuit ypox.
129. [Tpeobpa3oBaHys TPUTOHOMETPUUYECKUX BBIPAKEHUH.
130. ITpeoOpa3oBaHusl TPUTOHOMETPHUUECKUX BBIPAKEHUH.
131. [Tmomaan MMOBEPXHOCTEN MHOTOTPAaHHUKOB. [Tmomans
MOBEPXHOCTHU MPU3MBI.
132. Pemienue 3a/1a4 Ha IPUMEHEHUE OCHOBHBIX MOHSITHUH.
KommuiexkcHblie yncsa (7 yacon).
133 IlepBuuHbIE NpEACTaBICHUS O MHOXECTBE KOMILJIEKCHBIX YHCEll.
KomrmiekcHble unciia u apudMeTHIecKre onepaniui HaJl HIMU.
134,  IlepBuuHBIE MNpPEACTABICHUS O MHOMXECTBE KOMIUIEKCHBIX YHCEll.
KomruiekcHbIe unciia 1 KOOpAWHATHAS TUIOCKOCTb.
135. Tpuronomerpuyeckas (GopmMa KOMIUIEKCHOTO uuciaa. Monyiab u
apryMeHT YHca.
136, Pemenue ypaBHeHUH B KOMIIJIGKCHBIX unciax. KoMIiekcHble uncna u
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KBaJIpaTHbIC YpaBHEHUSI.
137. [Imomanes  oproroHanpHOW  mpoekuuu. llepneHnukyispHoe
cedyeHue npusMbl. Pernenue 3amady Ha BbIUKCICHHE OOKOBOM U
IIOJIHOW ITOBEPXHOCTEN ITPU3MBI.
138. [Mupamuna. Buasl nupamua. [Tupamuasl ¢ paBHOHAKIOHEHHBIMU
pebpamu ¥ TpaHsIMH, UX OCHOBHBIE CBOWCTBA.
139. Bo3Benenne KOMIUIEKCHOIO 4YHClIa B CrelneHb. H3BieueHue
KyOMUYEeCKOTO KOPHS U3 KOMIIJICKCHOTO YHUCIIA.
140. Ypok 0600mieHuss mo teme «KoMIUIeKCHBIE YMCIia», MOJATOTOBKA K
KOHTPOJIbHOM padoTe.
141. JleHicTBUS ¢ KOMILJICKCHBIMU YHCIAMH.
IIpousBoanas (29 yacos).
142. YucII0BBIE MTOCIEN0BATENBHOCTA U UX CBOICTBA.
143. DneMeHTbl IpaBUIbHON nupamuabl. [lpaBuibHas nupamujaa.
144, YcedeHHas nupamuia.
145. Yucnossie MOCIIEI0BATEILHOCTH. [Ipumenenue CBOMCTB
MOCJIEIOBATEILHOCTEHN MPU PEIICHUH 3aJJaHU.
146. CyMMBI U psifibl, METOJIbI CYMMUPOBAHUS U MPU3HAKU CXOJUMOCTH.
CaoiicTBa HenpepbIBHBIX QyHKIMH. Teopema Beliepmrpacca. [1penen
YHCIIOBOW MOCIEA0BATEIHLHOCTH.
147. [Tonsitue mpenena GyHKIUUA B TOUKE. ACUMITOTHI Tpadrika GyHKIIUH.
CpaBHeHue OECKOHEYHO MalblX H  OECKOHEYHO  OONbIIUX.
HenpepbiBHOCTD QyHKITNH.
148. [TonsiTue npenena GpyHKIUU B OECKOHEYHOCTH.
149. IImomaan MMOBEPXHOCTEN MHOTOTPaHHUKOB. ITmomans
MOBEPXHOCTU MTUPAMU/IBL.
150. Pemenue 3a1au Ha IprMEHEHNE TEOPUH.
151. [TpousBognas ¢pyHkuuu B Touke. JuddepeniupyemMocts QyHKIHH.
OrnpezesieHne NPoONU3BOTHOM.
152. ['eomeTpuyeckuit u pu3NUECKU CMBICI TPOU3BOAHON. [IpuMenenme
MIPOU3BOTHOM B (pr3HKeE.
153. ITpousBogHbIE 3JIEMEHTAPHBIX GyHKIMIA. [TpaBuna
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mudepeHMpoBanusa. BbluncieHne Npou3BOAHBIX.  AJIFOPUTM
OTBICKaHUS IPOU3BOAHOM.
154, [TpousBoaHBIC 3JIEMEHTaPHBIX GYHKIIHA. [TpaBuna
g depeHpoBanus. Beranciaenne npou3BoIHbIX.
155. [Tnomaau noBepxHOCTEH MHOrorpaHHUKoOB. PemieHue 3agad Ha
BBIYHCIICHHE OOKOBOMW U TIOJTHOW MOBEPXHOCTEH MUPaAMUJIBL.
156. CummeTpusi B IPOCTPAHCTBE.
157. [TpousBoaHbie 3JIEMEHTaPHBIX GyHKIMA. [IpaBuna
muddepennpoBanus. Boluncinenune mnpousBoaHbIX. IlpumeHenue
(dbopMyI T TpH BEIYUCIICHUH MTPOU3BOIHBIX.
158. [Tpou3sBogHBIC AJIEMEHTAPHBIX GbyHKIUH. [IpaBuna
g depentmpoBanus. Juddepenmpoanne cioxHONH GyHKINH.
159. [TpousBoaHbie 3JIEMEHTapPHBIX GyHKIMA. [IpaBuna
mubdepennmponanus. Juddepennmpoanne oopaTHOM QyHKINU.
160. KacarenpHass kx rpaduky ¢GyHKOMH YpaBHEHHE KacaTeIbHOH K
rpaduky QyHKIUH.
161. IIpaBunpHBIE MHOTOTrpaHHUKH. JIBOMCTBEHHOCTH IPABHIIBHBIX
MHOT'OI'PaHHHUKOB.
162. DJIeMEHTBI CHMMETPHUHN NPABUIIBHBIX MHOTOI'PAaHHHUKOB.
163. KacarenpHas k rpapuky ¢GyHKIMHM YpaBHEHHE KacaTeIbHOM K
rpaduky GyHKIMU. YTI0BOH KO3PPUIIMEHT KacaTelbHOM.
164. KacarenbHass k rpapuky ¢GyHKIMM YpaBHEHHE KacaTelbHOW K
rpaduky GyHKIMU. 3a1a4i Ha COCTaBJICHHE YPaBHEHUS KacaTeIbHOM.
165. [TponsBoHas GyHKITUH.
166. [Tpon3BosHas GyHKIUH.
167. MHororpaHHuKH.
168. [TpakTUKyM pemieHus 3a/1a4 1o TeMe « MHOTOrpaHHUKNY.
169. HcciienoBanue 3JeMEHTAPHBIX (QYHKITUH C MTOMOIIBIO TIPOU3BOIHOM.
[lpumeHeHne  TPOM3BOJHOW AN HMCCIEIOBaHUS  (YHKUIHUH.
HccaenoBanye Ha MOHOTOHHOCTD .
170. Touku »sKcTpemyma (MakcUMymMa M MuUHUMYMa). MccrnenoBanue

AIIEMEHTapHbIX (YHKIUHA HAa TOYKH DKCTPEMyMa C IIOMOILBIO
IIPOU3BOJHOM.
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No HaumeHoBaHMe pa3/1e/ioB, TEM YPOKOB AJreopbl HaumeHoBaHMe pa3aesioB, TeEM YPOKOB reOMeTPHH
n/n
171. Haxoxxnenue 5SKCTpeMyMoOB (QYHKIUNA HECKOIBKHX IEPEMEHHBIX
[IpuMmeHeHre TPOU3BOMHON JJsi UCClenoBaHus (QyHKIUH. Todku
sKcTpeMmyMa QYHKIIUMU U UX oThickaHue. CamocTosTenpHas pabora.
172. [Toctpoenne rpagukoB PyHKIMIA C TOMOIIBIO MPOU3BOAHBIX
173. Amnanu3s 3ananuii, pabota Haja omurbOkamu. Pemenue 3amay.
BexTopsbl B npocTpancTBe (74acos).
174. Bektopsl u koopaunatel. [lonstue BekTopa. PaBeHCTBO BEKTOPOB.
175. Bropas npousBoaHas, €€ reoMeTpHICeCKU U (GU3HMUESCKUI CMBICIL.
176. VccnenoBanue u noctpoenue rpadukoB QyHKINH.
177. HccnenoBanue dSineMeHTapHbIX (QyHKIMI Ha HauOombllee W
HaMMEHBIIIEe 3HAYEHUE C TTIOMOIIBIO TIPOU3BOTHOM.
[IpumeHeHre TPOUZBOJHOW Ui OTBHICKAHHUS HAWOOJBIIMX H
HAUMEHBIIINX 3HAYCHHUI BEJIMYMH.
178. [IpumeHeHre TPOWM3BOJHONW TMPH pEHIeHWHd 3agad. 3aJadd  Ha
OTBICKaHWE HAMOOJIBIIINX U HAMMCHBIIINX 3HAYCHUH BEJIMUUH.
179. Cymma BekTopoB. CliokeHHE U BBIYMTaHHE BeKTOpoB. Cymma
HECKOJIbKUX BEKTOPOB.
180. YMHOK€EHUE BEKTOpa Ha YUCIIO.
181. [IpumeHeHne TPOU3ZBOJHOW JUIsl OTBICKAHMUS HAumOOJBIIMX MU
HAUMEHBIINX 3HAYCHU BEeIMYMH. 3a]]a4i HA ONITUMU3AIINIO.
182. [IpumeHeHre TPOU3ZBOJHOW Ui OTBHICKAHHUS HAWOOJBIIMX H
HAaMMEHbBIINUX 3HaUYeHUN BenudrnH. OO00IIaroNnil ypoK.
183. VccnenoBanue GyHKIMM U IOCTPOEHUE rpaduka.
184. UccnenoBanmne GyHKIIUU U TTOCTPOEHUE Tpaduka.
185. Kommnanapusie Bektopsl. [IpaBuio napamienenunena.
186. Paznoxenne BeKTOpa 1Mo TpeM HEKOMIUTAHAPHBIM BEKTOpaM.
DJIeMeHTbl KOMOMHATOPUKHU U TEOPHH BepPOSITHOCTEH (6 4acoB).
187. BepositTHocTh ©  cTaTWCTHKA, JIOTWKA, Teopus TpadoB U

komOuHaTopuka. [ToBropenue. Beruucnenue BeposTHOCTEH B OMbBITax
C PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMH HcXoAaMHu. Vcmonb3oBaHue
koMOuHaTopuku. IIpaBuno ymHoxkeHus. KomOuHaTOpHBIE 3a1auu.
IlepecTaHOBKHU U (paKTOpUAIIBI.
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188.

®opmyna bunoma Herotona. OCHOBHBIC TOHSTHS TEOpHH TpadoB.
HepeBps. JIBouunoe nepeBo. CBsi3HOCTb. KOMIIOHEHTHI CBSI3HOCTH.
[Iytu Ha Trpade. DiimepoBel W [aMuIbTOHOBBI TyTH. BBIOOp
HECKOJIbKUX AJIEMEHTOB. buHOMUHAIBHBIE KOA(D(UITUEHTHI.

189.

Brrunciienre BepossTHOCTEH HE3aBUCUMBIX cOOBITHMH. Mcrionp30Banue
GbopMyIbI  CIIOKEHHST BEpOSTHOCTEH, auarpamm Oiiepa, aepeBa
BeposiTHOCTEH, (Gopmynsl beprymmm. CayualiHble COOBITHS U HX
BEPOSITHOCTH.

190.

BeposiTHOCTHOE TPOCTPAHCTBO. AKCHOMBI TEOPUHU BEPOSITHOCTEH.
bunapHasa cnydailHas BeJMuYMHA, pacnpeneneHue  bepHyuid.
['eomerpuueckoe pacnpeneneHue. buHomuanbHOE pacnpeneneHue u
€ro CBOMCTBA. | 'HMIepreoMeTpuyeckoe paclnpeieeHue M - €ro
cBoiictBa.  CnydaiiHble  COOBITUSS M HMX  BEPOSTHOCTH.
CamocTosTenpHas padboTa.

191.

HOBTOpeHI/Ie TCOPpHUHU, PCHICHHUC 3aJa4d II0 TEMC «Pa3noxeHue
BCKTOpaA 11O TPEM HCKOMITJIAHAPHBIM BEKTOPAM)).

192.

BCKTOpLI B ITIPOCTPAHCTBC.

193.

VYcnoBHass BEpOATHOCTb. [IpaBWIIO  yMHOXKEHHS BEPOSTHOCTEM.
®opmyna noaHou BepoaTHocTU. Popmyina baneca.

HenpepsiBHble citydaiiHple Benu4MHbL. [IOTHOCTH BEPOSATHOCTH.
OyHkuuA pacupeneieHns. PaBHOMEpHOe pacnpeeicHue.

Ypok o0600menuss no teme «KoMOMHATOpHKa M BEPOSTHOCTHY,
MOJIFOTOBKA K 3a4ETYy.

194.

JuckpeTHble cilydailHble BEIMYMHBI U pactpeaeneHus. COBMECTHBIE
pactipenenenusi.  PacnipeneneHne  CcyMMbl U [IPOU3BEICHUS
HE3aBHCUMBIX CIIyYalHBIX BEJIMYMH. MaTeMarudyeckoe 0XUIAHUE U
JUACTIEPCUS CIyYAHON BEJITUYUHBI.

MaremaTuyeckoe OXHUJIAHUE ¢ JUCHEPCUS CYMMBbI CIyYaiHBIX
BeIMUMH. 3a4et 1o TeMe « KoMOuHaTOprKa u BEpOSTHOCTDY.

Hrorosoe noBropenne (34 yaca).

195.

VIpoiueHue  TPUTOHOMETPUYECKUX  BBIPDAXKEHMM U pelIeHUE
YpaBHEHUM.
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196. Pemenre TpuroHoMeTpHUYECKMX HEPABEHCTB.
IloBTOpenue (16 yacos).
197. [ToBTOopenne kypca reomerpun 3a 10 kmacc. [lapamnenbHOCTb
IPSIMBIX U IIJIOCKOCTEM.
198. IToBTOpEeHME Kypca T€OMETPUH 3a 10 KJ1acc.
[TeprieHAUKYISIPHOCTD MPSIMBIX U TIOCKOCTEH.
199| Pemienue cucteM TPUTOHOMETPUUYECKUX YPABHEHHUM U HEPABEHCTB.
200, IlpoumsBognas. Beruncnenue npon3BoaHoI. YpaBHEHNE KacaTeIbHOM.
201 Pemenme 3amay Ha HAXOXICHHE HAWMOOJBIIETO W HAWMEHBILIETO
3HaueHuil pynkuuu. Perenne 3a1a4 Ha TEOPUIO BEPOSATHOCTEH.
202. IToBTOpenue kypca reomerpun 3a 10 kiacc. MHOrorpaHHUKU.
Pemenue 3anay (pabota ¢ matepuanamu EI'D).
203. ITpomexyrounas arrecranus. Mitoropas KOHTpoJbHast padorTa.
204, [Tpomexyrounas arrectanus. MiTtoroBasi KOHTpoJsibHas paboTa.
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TemaTH4yeckoe NJIaHUpPOBaHNe MO0 MaTemaTuke 11 Kiace.

Ne HaumeHnoBaHue pa3iesioB, TeM YPOKOB ajiredpbl HaumeHnoBaHue pa3iesioB, TeM YPOKOB reoOMeTpUH
n/n
IToBTOpenne maTepuaJa kypca 10 kiacca (8 yacon).
1. [ToBTOpeHue. Pemenue 3a1a4 ¢ UCIIOJIB30BAaHUEM CBOMCTB CTENIEHEN U
KOpHEH, MHOTOUYIEHOB, IPe00pa30BaHUl MHOTOYJIEHOB U
IpoOHO-pallMOHATBHBIX BRIpakeHHH. BBenenue B kypc anredpsr 11 kiacca.
Wroru EI'D.
2. Pemenue 3a1a4 ¢ nCnosib30BaHUEM I'PAAyCHON MEphI yriia
Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaUKH.
3. Pemenue 3a1a4y Ha JBUKEHUE U COBMECTHYIO Pa0OTY, CMECH U CIUIABHI C
MIOMOILBIO JIMHEHHBIX, KBaJPATHBIX U IPOOHO-PALIMOHAIBHBIX YPaBHEHUH 1
ux cucreM. TpUroHoMeTpuueckre ypaBHEHNs 1 HEPABEHCTBA.
4. Pemienue 3a1a4 ¢ MCM0JIb30BAaHUEM YUCIOBBIX (GYHKLIUN U UX IPpaUKOB.
Moayinb uncia u ero cBoiictBa. [Ipon3BoaHas, €€ reoMeTpuyecKui u
(bu3n4YeCcKuil CMBICIL.
IloBTOpenue matepuana 3a 10 kaacc (3 yaca)
5. BexTops! 1 kKoopauHaThl. PaccTosiHue OT TOUKM O IPSIMOM U IIIIOCKOCTH.
VYTibl MeXAY OPSIMBIMU M TNTIOCKOCTSIMU.
6. BexTops! n koopauHatel. [IoHsATHE BEKTOpa B IPOCTPAHCTBE,
KOJUIMHEAPHbIE BEKTOPHI.
7. Hcnonb3oBanne CBOMCTB U Irpa)KOB JTMHEHHBIX U KBaJIpaTHUHBIX
¢byHKIMH, 0OpaTHOHN MPOMOPIMOHAIBHOCTH U (DYHKIIHH.
IIpon3BosiHas U €€ MpUMEHEHUE )i UCCIEeTOBaHUS (PYHKIIMM.
Pemienue 3a1a4 Ha IBUKEHHUE U COBMECTHYIO pabOTy, CMECH U CIUIABBI C
MTOMOMIBIO JTMHEWHBIX, KBaJJPATHBIX U IPOOHOPALMOHATIBHBIX YPaBHEHUH U
ux cucreM. [IponsBoHas u e€ npuMeHeHHe JJIsl UCCIeJOBaHUs (PYHKIMH.
8. Pemenue 3a1a4 ¢ MOMOILIBIO YUCIIOBBIX HEPABEHCTB U CCTEM HEPABEHCTB C
OJTHOM MIEPEMEHHOM, C TPUMEHEHHEM U300pa’keHHsI YHCIOBBIX
MIPOMEXKYTKOB.
9. BxoaHast KOHTpoJibHast paboTa.
10. BekTops!l 1 koopauHaThL. /[eHCTBHSI ¢ BEKTOPAMH B IPOCTPAHCTBE.

Metoa koopauHaT B npocTtpaHncTie (16 yacos).
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KoopauHaTbl TOYKHM U KOOPAUHATHI BeKTOpa (6 4acoB).
11. Bexkrops! u koopauHatsl. [IpsMoyronpHas cucreMa KOOpAUHAT B
IIPOCTPAHCTBE.
MHuorouJjienbl (124acoB).
12. | MHorounensl. OcHOBHas Teopema apumeTuku. OCTaTKH U CpaBHEHMSL.
Anroputm EBknnna. Apudmerndeckue onepanui HaJ MHOTOYWIEHAMH OT
OJIHOM NTepEeMEHHOM. [leneHre MHOrouaeHa Ha MHOTOYJIEH C OCTaTKOM.
13. | Cxema I'opuepa. Teopema be3y. Uncino kopHeit MHOTOUIEHA.
IIpeoOpa3oBanus BeIpa)KEHHH, BKIFOYAIOLINX
apu(MeTHYECKUE OTIepaIiH, a TAKXKe OTIepaIlii BO3BE/ICHUS B CTEIICHb.
Pa3yio)keHrne MHOrous1€Ha Ha MHOYKUTEIIN.
14. | Pewenue ypaBHeHMI cTENEHH BbILIE 2 CHELMAIbHBIX BUIOB. Pa3noxxenune
MHOIO4JIEHA OT HECKOJIBKUX IIEPEMEHHBIX HA MHOKUTEIIH.
15. bunom Herorona. MHOrouneHb! OT HECKOJIBKMX IIEPEMEHHBIX,
CUMMETPUYECKUE MHOTOWIEHBI. PelieHre ypaBHEHHH ¢ UCTI0JIb30BaHUEM
(bopMyI COKpaIIEHHOTO YMHOXKEHUS, OTHOPOJIHBIE 1 CUMMETPHYHBIE
YpaBHEHHSI.
16. Koopaunats! BEKTOpa.
17. BexTops! u koopanHaThl. CBS3b MEXAY KOOPAMHATAMHU BEKTOPOB U
KOOpAMHATAMHU TOYEK.
18. | IlpuBomuMBIE H HEMPUBOIUMBIE MHOTOWICHBI. OCHOBHAs TeOpeMa anreOphl.
CruMMeTpHYecKHe MHOTOYJIEHBI.
[{enouncneHHbIe U LIEI03HAYHBIE MHOTOWIEHBI. Pelenre ypaBHeHul ¢
MCMOJIb30BaHUEM (POPMYJT COKpAIEHHOTO YMHOXKEHHMSI, OTHOPOIHbIE U
CUMMETPUYHbBIEC YPaBHEHUSI.
19. | Kuraiickas Teopema 06 octatkax. Manas Teopema depma. q-UuHbIE
CUCTEMBI cunciieHust. yHKIMs Diliepa, YACIo U CyMMa JIeTUTeNnen
HAaTypaJIbHOTO YHCJIA.
20. Hcnonbp3oBanue cBOMCTB U rpaduKoB (PyHKUIMN IPU PEIIEHUN ypaBHEHUH.
OcHoBHasl Teopema anredpsl. Pemenne cucreM ypaBHEHUH.
21. Teopema Buera. Pemenue ypaBHeHHI BBICIINX CTENEHEN METOIOM
pa3IoKeHUs1 Ha MHOXKUTEIN U METOJIOM BBEACHMSI HOBOM EPEMEHHOM.
22, dopmysa paccTosiHUS Mexay ToukaMu. IIpocreiimue 3agaun B

44




HaumeHoBaHMe pa3iesioB, TeM YPOKOB aJreOpbl

HaumeHoBaHMe pa3aesioB, TeM YPOKOB reOMeTPHHU

n/n
KOOpAMHATAX.
23. dopmyiia pacCTOSHUS OT TOUKH A0 TIIOCKOCTH. CriocoObl 3a1aHus
npsMoil ypaBHeHusAMHU. CaMocTosiTeNnbHast padoTa.
Pemenue 3anay.
24, Lenubie npoou. Teopema depma o cymme KBagpaToB. MeTo | pemeHus
BO3BPATHBIX YPABHECHMIA.
25. Penienne ypaBHEHUI BBICIINX CTENEHEHN C HCIIOJIB30BAHUEM
(GyHKIMOHATBHO-TPaQUUECKIX TPUEMOB.
26. | IIlpuBoaMMBIE M HEPUBOAUMBIE MHOTOWIeHbI. OCHOBHAs T€OpeMa aureopsl.
3auéT N0 TeME MHOTOUJICHBI.
27. | MHOrOYJIEHHL.
28. BekTophl 1 KOOpAMHATHI.
CkaJisipHOe IPoM3BeIeHue BEKTOPOB (4 yaca).
29. Yros Mexay BEeKTOpaMH.
Crenenu u kopHu. Crenennbie pyHkuum (21 gac).
30. Crenensb ¢ IeiCTBUTEIBHEIM II0KA3aTelIEM, CBOMCTBA CTEICHH. BBeeHune
TIOHSTHSI KOPHS N-OM CTENEHU U3 IEHCTBUTENBHOIO YHCIA.
31. Crenens ¢ 1eHCTBUTENBHBIM NOKa3aTeneM. [IpeoOpa3zoBaHue BoIpakeHUH,
COJIEpKAIMX KOPHU U PELICHUE NNPOCTEHIINX YPAaBHEHUM.
32. CrenenHas ¢pyHKIMS U ee cBoiicTBa U rpaduk. Onpenenenne GQyHKIUU y
="x., eé cBoiicTa u rpauk. [IpeobpasoBanue
rpadukoB hyHKIHH y =YX,
33. CreneHsb C IeHCTBUTENIBHBIM NoKa3aTenaeM. CBOMCTBAa KOPHS N-0i CTENEHH.
34. CxaisipHO€ MPOU3BEJIEHUE BEKTOPOB.
35. BekTops!l 1 KOOpAMHATEL. Y paBHEHHE IUIOCKOCTH. Bpuncienne yrios
MEX1y IPSIMBIMHU U INIOCKOCTSMH.
36. Crenensb ¢ 1eHCTBUTENBHBIM NOKa3areneM. [IpeoOpa3zoBaHue npocTenmx
BBIPAKCHUM.
37. | CreneHb ¢ neHCTBUTENBHBIM MTOKa3aTeseM. [IoHsATHEe HppallMOHATEHBIX
BBIPAKCHUM.
38. | CreneHp ¢ IeHCTBUTENBHBIM MTOKa3aTeIeM. BeiHeCeHIe MHOKHUTENS 32 3HAK

paauKana.
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39. HppaunoHnanbHble ypaBHeHUs. BHeceHre MHOXKUTEIS 1101 3HAK PaUKaJIa.
40. Bekrops! u koopauHathl. CriocoOb! 3a1aHus IPSIMON YPaBHEHUSIMH.
IToBropenue teopun. Pemenue 3a1ad no teme.
JBu:xenns (6 yacon).
41. JIBr>keHusl B IpocTpaHcTBe. LleHTpaabHas CUMMETpPHSL.
42. | CrenenHas (yHKIMS C HATypaJbHBIM IIOKa3aTeneM, e€ CBOMCTBA U rpaduk.
43. | CrenenHas (yHKIMS C HATypaJbHBIM IIOKa3aTeneM, e€ CBOMCTBA U rpaduk.
O06o0011eHre NOHATHS O ITOKa3aTelle CTeNeHU. MeTo/ibl peleHUs
MppaMOHATILHBIX YPaBHEHH.
44, CrenenHas GyHKIIMS ¢ HATypaJIbHBIM MOKa3aTeleM, e€ CBOMCTBA U rpaduk.
Crenennblie (YHKIMU TPU Pa3IMYHBIX 3HAYCHHUAX [TOKA3aTels, HX CBOHCTBA
U rpaduky.
45. Crenennasi GpyHKIHUS C HATYpaJIbHBIM ITOKa3aTelieM, e€ CBOMCTBA U rpauK.
HaxoxxaeHre HauOoJIbIIMX U HAMMEHbIINX 3HAaYCHUH CTeNeHHON (PyHKIUH.
46. [TapamienpHbIN IEPEHOC, CAMMETPHUS OTHOCUTEIIBHO TUIOCKOCTH,
HOBOPOT OTHOCHUTENBHO NpsiMoi. OceBasi cuMMeTpHUs. 3epKalibHast
CHMMETPHSL.
47. IIpeoOpaszoBanue nogodus, romoTeTus. Pemenue 3ajau Ha MIOCKOCTH C
WCTIOJI30BAHNEM CTEPEOMETPHUECKUX METOIOB.
Pewrenue 3anau.
48. CrenenHas GyHKIMS ¢ HaTypaJIbHBIM IOKa3aTesieM, €€ CBOMCTBA U rpaduk.
O6o06maromuit ypok no teme «Kopens n-oii crenenu. CreneHHbIe
GyHKITUNY.
49. | MoHuTopHuHroBas pabora.
50. | CrenenHas ¢pyHKLUS C HATYpaJIbHBIM ITOKa3aTesleM, €€ CBOWCTBA U TpaduK.
3ader 1o Teme «Ctenenu U KopHU. CTeneHHbie QYHKIUN.
51. | CrenenHas ¢pyHKUUS C HATYpaJbHBIM ITOKa3aTesleM, €€ CBOWCTBA U IrpaduK.
W3BrieueHne KopHs U3 KOMILIEKCHOTO unciia. Dopmyna Myaspa.
52, BekTops! 1 KOOpAMHATEI.
53. Bexkrops!l u koopauHatel. [IoBTOpeHNE TEOpUH, pEICHHE 3aa4.
54. | CrenenHas ¢pyHKLUS C HATYpaJbHBIM ITOKa3aTesieM, €€ CBOWCTBA U TpaduK.
TpeHnpoBOYHBIE TEMATHYECKHE 33 JaHHS.
95. WppannoHaibHbIE YpaBHEHUS.

46




HaumeHoBaHMe pa3iesioB, TeM YPOKOB aJreOpbl

HaumeHoBaHMe pa3aesioB, TeM YPOKOB reOMeTPHHU

n/n
56. CrenenHas GyHKIMS ¢ HATYpaJbHBIM IIOKa3aresieM, e€ CBOMCTBA U IpaduK.
o7. Crenennast GyHKIUS C HATYPaJIbHBIM ITOKa3aTesieM, €€ CBOWCTBA U TpaduK.
58. BexTops! u koopauHaThl. 3aueT no Teme «MeToJ] KOOpAUHAT B
MIPOCTPAHCTBEY.
Tena spamenus (15 yacon).
59. Tena BpameHus: TUIMHIP U ero d1eMeHThl. [Inomans noBepxHocTH
mnHapa. Passeprka nmnunapa. CeueHus MIMHAPA.
60. CrenenHas GyHKIIHS ¢ HATypaJIbHBIM MOKa3aTelleM, e€ CBOMCTBA U rpaduk.
YyebHOo-TpeHupOBOYHBIE TecTOBbIE 3ananus EI'D.
Iloka3aTenbHasi u Jorapupmmuyeckas pynkuuu (30 yacos).
61. | I[loka3zarenbHas (YHKIUS U €€ CBOICTBA u rpaduk. TeopeMbl 0
MOHOTOHHOCTH MOKa3aTeIbHON (PYHKIUU.
62. | Ilpocreiimme noka3arenbHbIC ypaBHEHNS U HEPABCHCTBA.
63. | IIpocreiimue nokasaTenbHble YpAaBHEHUS U HEPABEHCTBA
OyHKIIMOHANBHO-TPpahUIeCKAN METO/I PEUICHUS U METOJl yPaBHUBAHUS
IOKa3aresei.
64. Penrenue 3a1a4 Ha HAXOXKIEHUE TIJIOMIATN MTOBEPXHOCTH IMIIMH/IPA.
65. KomOunHaiu MHOTOrpaHHUKOB U TeJ BpalieHus. Pemenue 3a1a4 Ha
KOMOWHAIMH IIMIMHAPA U MHOTOTPAaHHHKA.
66. | [Ipocreiimme oka3arenbHbIC ypaBHEHHUS U HEpaBEHCTBA. MeTO ] BBEICHUS
HOBOM IIEPEMEHHOM.
67. | Ipocreiiriue moka3aTelbHbIE YPaBHEHHS H HEPABEHCTBRA.
68. | [Ipocreiimme moka3aTenbHbIE ypaBHEHUS U HepaBeHCTBA. OnpeneneHme
M10Ka3aTeJIbHOI0 HEPABEHCTRA.
69. | IIpocreiimue moka3aTenbHbIC ypaBHEHUS U HepaBeHCTBA. Teopema
PaBHOCHJIBHOCTH.
70. Tena BpaieHus: KOHYC €ro 3JIeMeHTHI. [1momaab moBepXHOCTH KOHYCA.
Pa3pepTka konyca. CeueHus KOHyca.
71. YceueHHbI KOHYC.
72, [Ipocreiimme nokasarenbHble YpaBHEHUS U HEpaBeHCTBA. Pemienne
HEPaBEHCTB.
73. | Jlorapudwm, cBoiicTsa Jjorapupma. OnpeseneHue Jorapupma.
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74. | IIpeobpaszoBanue nmorapupmMudecKkux BeipakeHnid. OCHOBHOE
Jorapu(MIUIECKOe TOKICCTBO.
75. | Jlorapudpmuueckas GyHKIHS B €€ CBOWCTBA U rpaduK.
76. Konunueckue ceuenus. KaHoHnueckre ceuyeHusl.
77. KomOunanuu ten BpamieHus. Permenue 3aqa4 Ha KOMOMHAIIMN KOHYCA,
HWIMHAPA ¥ MHOTOTPAaHHHKA.
78. | Jlorapudmuueckas GyHKIHS U €€ CBOWCTBA U rpaduK.
79. | Jlorapudm, cBoiicTBa Jorapudma.
80. | IIpeoOpazoBanue norapupMUIecKux BoipaxkeHui. Jlorapupm
MIPOU3BE/ICHUS U YaCTHOTO.
81. | IIpeoOpa3oBanue norapupmMuUUecKux BelpakeHui. Jlorapupmuposanne
BbIpakeHuil. [loTeHIMpoBaHye BoIpaKEHUM.
82. [Iap u chepa. YpaBHenue chepsi.
83. KacarenpHable ipsiMble 1 mockoctu. Cedenus mapa. Bzanmuoe
pacnionoxenue chepsl u wiockocT. KacarenbHast maockocTs K cdepe.
Pemenne 3amau.
84. | KonrponpHas pabora 3a 1 yueOHOe noiyroane (mpoduabHbII YPOBEHB).
85. | Jlorapudmuueckue ypaBHeHHs U HepaBeHCTBA OmpeneieHue
Jorapu@MUUecKux ypaBHeHUH. OyHKIIMOHATbHO-TpaUUECKUl METO
peleHus..
86. Jlorapudmudeckue ypaBHeHUs U HepaBeHCTBA. Pemienne jorapupMuaeckux
ypaBHEHHMH METOJOM MOTEHLUPOBAHMUSL.
87. Jlorapudmudeckue ypaBHEHUSI U HEpaBEHCTBA. Pelienne ypaBHeHHH,
COJIep KalINX NEePEMEHHYIO B OCHOBAaHHH JIOrapudma.
88. B3aumHoe pacronoxenue 1Byx cdep.
89. Briucannsle u onucansslie cpepbl. Kacarommecs cdepsl. [lnomans
chepsl.
90. | KonrponbHas pabora 3a 1 yueGHOoe nonyroaue (6a30BbIi YPOBEHbD).
91. | Jlorapudmuueckre ypaBHEHHS U HEPABEHCTBA. MeTO ] BBEICHUS HOBOM
IIEPEMEHHOM.
92. | Jlorapudmuyeckue ypaBHEHHs U HepaBeHcTBaA. Onpenenenue

J0rapu(PMUUECKOro HEPaBEHCTBA. AJITOPUTM PEUICHHS JIOTapHU(PMUIECKOTO
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HEpaBEHCTBA B 3aBUCUMOCTH OT OCHOBAHHMSI.
93. | Jlorapudmuueckre ypaBHeHHs U HepaBeHCTBa CBOCTBA MOHOTOHHOCTH
norapupmMuueckoi GyHKIIMM IPU PEeLIeHnH HepaBeHCTB. [ paduyeckuit
METOJ peIICHHsI HEPABEHCTB.
94. Tena Bpamenus. Penenne 3a1a4 Ha MHOIOTpaHHUKH, LIUJIMHJIP, KOHYC U
miap.
95. Tena BpameHus.
96. | Jlorapudmuyeckre ypaBHEHHS U HEpaBEeHCTBA Pemenue mpocTelmmx
Jorapu(pMUUECKUX HEPABEHCTB METOJIOM 3aMEHbI IEPEMEHHBIX IS
CBeJIeHUs JIorapu(hMUIECKOTO HEPABEHCTBA K PAIlMOHAIEHOMY BHTY.
97. | Jlorapudmuyeckue ypaBHEeHHs U HepaBeHCTBa. Pemenue
MO0Ka3aTeIbHO-JIOTapU()MUIECKUX HEPABEHCTB.
98. | Yucno u ¢pyukuust HYucio e, pyHKus y=e *, €€ CBOWCTBa, IpaduK,
muddepeHnmpoBanue.
99. | HecsaTnunblii M HaTypanbHbIN Jorapudm. HarypanbHbie norapugmel.
®dynkius y= Ln X, e€ cBoiicTBa, rpaduk, nuddepeHupoBaHue.
100. Tena Bpammenus. DneMeHTsI cheprudeckoii reomeTpun. [loBTopenne
BOINPOCOB Teopuu. Penienue 3amay.
101. Tena Bpamenus. 3ader 1o Teme «Tena BpanieHus.
102. | Pemenue norapuMUUECKUX ypaBHEHUH M HEPABEHCTB. 3a4eT M0 TeMe
«IlokazarenpHas u Jorapu@muueckas QyHKIUNY.
103. | Pemenue norapumMuueckux ypaBHeHU 1 HepaBeHCTB. KoHTponbHas
paborta No 5.
104. | TpeHHpPOBOYHBIE TEMATUYECKHE 3aTaHUSI.
IlepBooOpa3nas u uuTerpaJ (9 yacos).
105. | IMeproobOpasuas. OnpenencHue mepBooOpa3HOM.
O0bembl Tea (20 yacoB).
106. [TonsiTne o6bema. OObeMbI MHOTOTPaHHUKOB. TeopeMbl 00 OTHOLIEHUSIX
00bEMOB.
107. AxkcuoMbl 06beMa. BeiBos hopMys1 00bEMOB MPSAMOYTOJIBHOTO
napaenenunena. O6beM NPSIMOYTOJIBHOTO NapasiesIenune1a.
108. | IlepBooOpa3HbIe dNeMeHTapHBIX (GyHKIWH. [IpaBiio OTHICKaHHS

NIEpPBOOOPA3HBIX.
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109. | HeonpeneneHHBIN HHTETPaI.
110. | OnpeneneHHblid HHTErpal. 3aa9u, IPUBOSIIUE K TTOHATHIO
onpeenéHHOro HHTErpaa.
111. Onpenenennbiil uuterpai. [lonsTue onpenenéHHOro HHTErpaa.
112. O0BEM TPSIMOI MTPU3MBI, OCHOBAHUEM KOTOPOTO SBISICTCS
PSIMOYTOJIBHBIN TPEYTOJIbHUK.
113. BriBog hopmyn 00beMOB npu3Mbl. O0BEM IPSIMOM MPU3MBI.
114. | Inowmaab kpuBoauHEHHOMN Tpamnenuu. ®opmyna Hetotona-Jlelouuia.
Brraucnienue miomanei miockux Guryp 1 00beMOB TeJ BPAIICHHS C
MTOMOIIIBIO0 HUHTETpaa.
115. | IlepBoobpa3nas u uHTerpan. 3ader no teme «llepBoodpa3Hasi u HHTETpaIy.
116. | [lepBooOpa3Hasi 1 HHTETpaJI.
117. | [lepBooOpa3Hasi u UHTETpal. Y YeOHO-TPEHUPOBOYHBIE TECTOBBIE 3aJaHUS
EI'D.
118. O6nembl Ten Bpamenus. O0beM HUINHIpA.
119. OO6wemsbl Ten BpaieHus. Penenue 3aaay.
JJIeMEHTbI MATEMATHYECKOI CTATHCTUKH, KOMOMHATOPUKHU U TEOPUH
BeposiTHOCTeil (8 yacoB).
120. | IloBropenue. Mcnonp3oBaHue TabaMIl U 1UarpamMM Ui IpeCcTaBIeHUs
ITaHHBIX. Pemenne 3a1a4 Ha IpUMEHEHNE OMTUCATEIBHBIX XapaKTePUCTUK
YHCIOBBIX HAOOPOB: CPEeTHUX, HANOOIBILIET0 U HAMMEHBIIIET0 3HAaYEHUS,
pa3maxa, TUCTIEPCHH U CTaHJAapTHOTO OTKJIOHEHHUs. Brrancienne 9acToT u
BeposiTHOCTeN coObITHil. Kitaccuueckoe onpezeneHre BEpOsSTHOCTH.
121. | Pacnpenenenue [lyaccona u ero mpumeHnenne. Hopmanpaoe
pacripenenenue. @ynkuus Jlamnaca. [TapamMeTpsl HOpMaJIBHOTO
pacripenenenusi. [IpraMeps! cirydaifHBIX BETHYMH, IO JYNHEHHBIX
HOpPMAaJIbHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHUH, POCT YeIOBeKa).
LlentpansHas npenenbHas TeopeMa. [ eomeTpudeckas MoJelb epexoa K
NOCTaBJIEHHOM 3ajaye.
122. | HepaBencto YeOnimena. Teopema YeOnimieBa u reopema beprymmm. 3akoH
OonpIIMX Ynces. BeIOOpoUHbIil MeTo ] M3MepeHHs BeposiTHOCTe!. Poib
3aKoHa OOJIBIIMX YUCEN B HayKe, mpupoje u odmectre. Cxema bepaysm.
123. | KoBapunanus aByx ciny4aiHbeIx BenuuuH. [lorstue o ko3¢ dunmenre
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koppensanun. CoBMecTHbIE HAOIIOIEHUS IBYX CIIyYailHbIX BEIUYMH.
Bri6opounsiii k03 durment koppensun. JInneitnas perpeccus.
MHororpaHHMK paclpeieleHusl.
124, [Tpunoxenus uHTErpana K BBIYUCICHUIO 00bEMOB U IOBEPXHOCTEH Te
BpalleHus. Berunicienre 00beMOB TeJl ¢ HOMOILBIO ONPEIEIEHHOTO
WHTErpaja.
125. O0beM HaAKIIOHHOM MPU3MBI.
126. | Craructuyeckas rurnore3a. CTaTUCTUKA KPUTEPHUS U €€ YPOBEHb
3HaYMMOCTHU. [IpoBepka npocTeiiux rurnoTes.
OMIUpUYECKUe PACIPEICTICHUS U UX CBS3b C TEOPETHUECKUMHU
pacrpeneneHusiMu. Panrosas koppenauus. CTaTUCTHUECKUE METOIbI
00paboTku nHPOpMaLUH. ANTropuT™M IpeoOpa3oBaHus HHYOPMAITUH.
YacToTa BapuaHTHI.
127. | IlocTpoenune cooTBETCTBHNA. IHBEKTUBHBIE U CIOPBEKTHBHBIE COOTBETCTBUSI.
buekuuu. /luckperHast HENPEPbIBHOCTb.
[Mpunun dupuxie. AITOPUTM HCIIONB30BaHUS (YHKIIUU B MTPHOIMIKEHHBIX
BBIUUCIICHUSIX.
128. | KogupoBanue. /[BonuHas 3anuch. Penenne BepoSTHOCTHBIX 3a/1a4.
I"ayccoBa kpuBasi.
129. | DneMeHTH MaTeMaTUYECKON CTAaTUCTUKH, KOMOMHATOPUKU U TEOPUH
BEPOSITHOCTEM.
130. BriBog popmyn o0bemoB nupamuibl. O6bem nupamupl. O0beM
yceu€HHOM nupamuibl. DopMyIibl ISl HAXOKIEHUS] 00beMa TeTpadpa.
131. O6beM KoHyca.
YpaBHeHus u HepaBeHcTBA. CHCTEMBI YPABHEHHI U HEPABEHCTB
(35 yacoB).
132. Teopembl 0 paBHOCUIILHOCTH YpaBHEHUH.
133. | Pemenue ypaBHeHuii u HepaBeHCTB. [IpoBepka kopHeil. [loreps kopHei.
134. | Pemenne ypaBHeHH M HEPaBEHCTB. MeTO] pa3ioKeHUsT HA MHOKUTEITH.
135. | Pemenne ypaBHeHH! M HepaBeHCTB. MeTO ] BBEJICHHUS] HOBOW TIEPEMEHHO.
136. OOBbemMBbl MHOTOTPaHHUKOB U TeJ BpalieHuid. [loBropeHue Bonpocon
teopuu. Pemenue 3amay.
137. OOBeMBbl MHOTOTPAaHHUKOB U TEJI BPAILICHH.
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138. | Pemenue ypaBHEHHI 1 HEPABEHCTB.
139. | I'papuueckre MeTOBI pelIeHUs] ypaBHEHUI 1 HEPABEHCTB.
OyHKIIMOHATBHO-TPaUUSCKUN METOI.
140. | I'papuyeckre MeTOABI pelIeHus: ypaBHEeHUH U HepaBeHCTB. O0o0maromuit
ypok 1o TeMe: «MeToabl pelieHus] ypaBHEHU».
141. | Meron uHTEpBaIOB /ISl pELIEHMsI HEPABEHCTB. TeopeMbl paBHOCUIIBHOCTH
HEpPaBEHCTB.
142. O6nbem mapa.
143. [[TapoBoii cerMeHT, apoBO CJI0M, IAPOBOU CeKTOp (KOHYC). O0BEM
I1APOBOr'0 CErMEHTA, IIapOBOI0 CJI0S U IIAPOBOI0 CEKTOPA.
144. | Meron nuHTEpBaIOB JJIsl pEeLIEHMs] HEpaBEHCTB. PellleHne HepaBeHCTB.
145. | Meronpbl pemieHns (PyHKIIMOHAIbHBIX YPAaBHEHUN U HepaBeHCTB. OCHOBHbIE
YTBEPKJEHHSI, UCTIOIb3yeMbIe PU PEIICHUN HEPABEHCTB.
146. | Pemenue ypaBHEHUI U HEPABEHCTB, COAEPIKAIIMX IIEPEMEHHYIO O] 3HAKOM
MonyJs. IIpuemel penieHust ypaBHEHUN M HEPABEHCTB C MOJYJIEM.
147. | Pemenue ypaBHEHUI U HEPABEHCTB, CO/IEPIKAIIUX MTEPEMEHHYIO IO 3HAKOM
MOJTYJIS.
148. [Tnomans chepudeckoro nosica. O6beM 11apoBoro cios. Perenne 3agau
Ha BBIYHMCIICHHE 00bhEMA 11apa U €ro 4acTeil.
149. [Tnomans chepsl.
150. | Pemenuie ypaBHEHUI U HEPABEHCTB, CO/IEPIKAIINX MTEPEMEHHYIO IO/ 3HAKOM
MOJTYJIS.
151. | Pemenue uppanvoHaIbHbIX YPaBHEHUH METO/IOM BO3BEIEHUS 00eUX yacTel
YpaBHEHHsI B OJIHY U TY JK€ CTCIICHb.
152. | Pemienue nppaioHaJbHbIX YpaBHEHHH TyTEM BBEICHUS JIBYX HOBBIX
MIEPEMEHHBIX.
153. | IlpoOGubslii s5x3ameH B opme EI'D (6a30BblIii ypOBEHB).
154, [IpuMeHeHne 0ObeMOB MpU PENICHUH 3a7a4. Pemenue 3amay.
155. [TpumeHeHre 00BbEMOB MPHU PEIICHUH 3a]1au.
156. | Pemenue uppanroHaIbHBIX HEPABCHCTB.
157. | IIpoOwnsiii 5x3amen B popme EI'D (mpoduiibHbIN ypOBEHB).
158. | Jloka3zaTenbCTBO HEPABEHCTB C MOMOUIbIO onpeseneHus. CHHTeTHYeCKUi

52




No HaunmMeHoBaHue pa3aesioB, TeM YPOKOB aJIredpbl HaumeHoBaHMe pa3esioB, TEM YPOKOB reoMeTpHU
n/n
METO/.
159. | [Joka3aTenbCTBO HEPABEHCTB METOJIOM OT MPOTHBHOTO U METOJIOM
MaTeMaTH4ecKOM MHAYKIMN. PYHKIMOHAIBHO-TpauyecKuii METO.
160. [Tomo6wue B mpocTpancTe. OTHOIIEHUE 00BEMOB U TUIOIIAEH
noBepxHocTel noo0HbIX Guryp IloBTopeHue Teopuu, pereHue 3aaad
Ha 00beM reomerpudeckux Tei. [loaroroBka K 3auéry.
161. 3auet no Teme «OOBEMBI TEI.
162. | lnodaHTOBO YypaBHECHHE.
163. | CucteMsl moKa3aTeIbHbBIX, JJOTAPHU(PMUIECKUX H UPPAITHIOHATBHBIX
ypaBHeHH. CUCTEMbI YpaBHEHHI U CHCTEMBI HEPABEHCTB C IBYMSI
NIEPEMEHHBIMH.
164. | Cuctembl moKa3aTeNbHBIX, JIOTapU(PMUIECKUX U UPPAIITOHATIBHBIX
ypaBHeHUN. Pemenne ypaBHEHU U CUCTEMBI HEPABEHCTB C JBYMS
NEPEMEHHBIMH Pa3JIMYHBIMH METOJIAMHU.
165. | CucreMsl moKa3aTeIbHBIX, JJOTAPH(PMUUCCKUX U UPPAITHOHATEHBIX
ypaBHeHui. HoBble MeToab! pemeHus cucteM. [1poOusiii EI'D.
HTorosoe nopropenue (24 yacos).
166. TpeyronbHukH. YeTbIpeXyroabHUKH.
167. OKpYXHOCTb.
168. | Cuctemsl moka3aTenbHbIX, JOrapUPMUUECKUX U UPPALIIOHAIBHBIX
ypaBHeHH. UppannoHaabHble B TPUTOHOMETPUIECKHE CHCTEMBI
ypaBHeHui. [IpoOHbIit EI'D.
169. | Cuctemsl moka3aTenbHbIX, JOrapUPMUUECKHX U UPPALIIOHAIBHBIX
ypaBHeHUH. Pemenne cucteM ypaBHEHHH ¢ TpeMs 1 00Jiee IepeMEHHBIMHU.
170. | Cuctemsl moka3aTenbHBIX, JOTapUPMUUECKIX U UPPALIIOHATBHBIX
ypaBHeHui. O6o0maromuii ypok 1no teme: «Permenue cuctem».
171. | CucteMsl oKa3aTelbHBIX, JOrapUPMUUECKIX U UPPALIIOHATBHBIX
HEpaBEeHCTB. Penienre TMHEeNHBIX YpaBHEHUN U HEPABEHCTB C MapaMETPOM.
172. Pemienue 3a1a4 1 10Ka3aTEIbCTBO TEOPEM C IIOMOIIBIO BEKTOPOB U
METOJIOM KoopauHat. Metos1 koopauHat. BekTopsl.
173. Tect o naHuMeTpun.
174. | Cuctembl moKa3aTeNlbHBIX, JIOTApU(PMUIECKUX U UPPALITOHATIBHBIX

HepaBeHCTB. Pemenue 1poOHO-paliMoOHAIbHBIX YPAaBHEHHH U HEPABEHCTB.
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175. | YpaBHeHus, cucTeMbl ypaBHEHUH C apaMeTpoM. PerieHne KBaJpaTHbIX
YPABHEHUH C IapaMETPOM.
176. | Pemenue ypaBHEHHI 1 HEPABEHCTB. 3a4eT MO TeMe Y paBHEHUS U
HepaBeHcTBa. CHcTeMbl ypaBHEHUH U HEpaBeHCTB'". TeopeTnueckas 4acTh.
177. | 3ader o Teme "YpaBHeHHs U HepaBeHCTBA. CHCTEMBl YpaBHEHHUH 1
HepaBeHCTB". [IpakTuyeckas 4acTs.
178. Pemienue 3a1a4 u 10Ka3aTesIbCTBO TEOPEM C IIOMOLIBIO BEKTOPOB U
METO/I0M KOOpArHAT. KOOpAMHATEI U BEKTOPHI.
JlekapTOBbI KOOPAMHATHI B IPOCTpaHCTBE. MeTOo ] KOOPJMHAT U BEKTOPHI
B IIPOCTPAHCTBE.
179. Pemrenue 3a1au ¢ TOMOIIBIO TEOMETPUYECKUX MPEe0Opa3oBaHUM 1
reOMETPUUECKUX MeCT. [ 'eoMeTpuyecKkre MecTa TOUYeK.
B3auMHoe pacnoiokeHre NpsSMbIX M IJIOCKOCTEH B IPOCTPAHCTBE.
180. | Pemenue ypaBHEHHI 1 HEPABEHCTB.
181. | Pemenue ypaBHeHH U HEPABEHCTB. TpEeHUPOBOYHBIC TECTOBBIE 3a1aHUS
(vacts I).
182. | Pemenue ypaBHeHHU M HEPABEHCTB. TPEHUPOBOYHBIC TECTOBBIE 3aIaHUS
(uacts II).
O60o06mammee nopropenue (38 yacon).
183. | Apudmernyeckue necTBUS CO CTENEHSIMH U KOPHSIMH.
184. Teopema Uessl u Teopema Menenas. [lepneHIuKynsipHOCTb B
IPOCTPAHCTRBE.
185. Teopema YeBbl u Teopema Menenas. Tect no crepeomeTpun.
186. | IlpeoGpazoBanvsi OYKBEHHBIX BBIPOKEHHH, COJEPIKAIINX CTETICHH.
187. | Iloka3arenbHas ¢pyHKUUs. Penenne nokasareiabHbIX ypaBHEHUH.
188. | Pemenue moka3arenbHBIX HEPABEHCTB.
189. | Jlorapupmuueckas ¢pyHkuus. Pemenue gorapuMuuecKiux ypaBHEHUH.
190. Dmaric, TurepooIta, mapadosia Kak reOMETPHIECKHE MeCTa TOYCK.
HroroBoe TectupoBanue no reometpuu B hopme EI'D.
191. HepazpemmmocTs knaccudyeckux 3a1ad Ha nocrpoenue. [Ipumepsr
peleHui SK3aMeHaIlMOHHbIX 3aa4 yacTu B.
192. | Pemenne norapu)MHIECKIX HEPABEHCTB.
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193. | Pewenue YpaBHEHUH PAa3HbIX TUIIOB.
194. | Pemenue cucreM ypaBHEHUIN 1 HEPABEHCTB C IBYMs] HEU3BECTHBIMHU.
195. | ToxxmecTBeHHBIC TPEOOPA30BAHMSI BBIPAKEHUH.
196. [Ipumeps! periennii 5Kk3aMeHalMOHHBIX 3a1a4 yactu C.
197. DJIEMEHTHI T€OMETPUH Macc.
198. | Pemenue ypaBaenwii. [IpoBepounas padora (6a3za EI'D).
199. | CroiicTBa Ci10KHOW (DYHKIIHH.
200. | Obume mpuéMsl peneHns ypaBHEeHHH.
201. DJIEeMEHThI TeoMeTpur Macc. PemieHue 3amad.
202. Urorosoe 3ansitue. [lonroroeka k EI'D
203. [Tpomexyrounas arrectanus. MiTtoroBasi KOHTpoJsibHas paboTa.
204. [Ipomexyrounas arrecranus. Mitoropas KOHTpoJbHast padorTa.
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[Tpunoxenue 1

O1eHOYHbIe MATEPHUAJIbI
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Bxoanasi koHTpoabHasA padoTa no marematuke 10 kiacc.

Ha ewvinonnenue xomwmponvrou pabomer daemcs 90 mun. B Kaxcoom 3adanuu crHauana

3anuuiume HOMep 6blNOJIHAEMO20 3a0auuﬂ, a 3amem RnoJiHoe peuiternue u omeem. yll€6HMKu,
Cnpaeo4Hble mamepudaibl, KAJIbK)JIANOpbl UCNOIb306AMb 3anpeuiaemcs.

10.

11.

12.

Kenaem yoauu!

Bapuanr 1

1. B knacce 16 geBouck, uro coctaBisieT 40%. CKOIbKO B KJIacCE MaJIbUMKOB?

2. YIpoCTHUTE BBIPAXKCHHE 42 ++/50 —24/8 .

3. YcTaHOBHUTE COOTBETCTBUE MEXY rpadukaMu GyHKUIUN U popMynamMu, KOTOPBIE UX 3a1a10T.
I'PAOUKU

A) y B) y B) y
| | 1 X
0| 1 X 0 1 X
OOPMVYIJIbI
1 2 1
1 == 2 =—X"-2 3 =X
)y » )y )y 5
B tabnuue nox kaxaoi OyKBOM yKakUTe COOTBETCTBYIOIINNA HOMED.
A|Bb | B

OtBeT:

Pemmre HepaBeHCTBO 2(3x — 1) <4x-8.

OpavH U3 CMEXHBIX YIJIOB B 8 pa3 Oosbiue Apyroro. Haliaute HaMMeHbIINI yroi.

o 3X+5
Haiinure o6mnacts onpenenenus pynkuuu f(X) = —

x?-16

HaiinuTe niomanes napamienorpamma, y KOTOpOro CTopoHsl 12 cM. u 5 cM., onuH u3 yriaos 150°.

B apudmernueckoii nporpeccuu ai = — 2, as = 30. Haiiaure d.

o

3.3’

Brraunciaure

2x+y=14—-4x

Pemure cucrem aBHEHUN
yIp {5x—y27—10x

[TepBas TpyOa mporryckaet Ha 2 TuTpa BOJIbl B MUHYTY MEHbIIE 4eM BTopasi. CKOJIBKO JIUTPOB BOJIBI
B MHUHYTY IIPOITYCKaeT nepBasi Tpyoa, ecinu 6ak o0bemMoM 120 TUTPOB OHA 3aMONHSIET Ha 2 MUHYTHI

A0JIbIIC, YEM BTOpA.

Bricota AH pom6a ABCD nenut cropony CD na otpe3ku DH = 15 u CH = 2. Haiigure BbicoTy

pomoba.

57



Ha evinonnenue xouwmponvrou pabomer daemcs 90 mun. B Kaxcoom 3adanuu crHauana

3anuuiume HOMep 6blNOJIHAEMO20 3a()auu;1, a 3amem RnoJiHoe peuiterHue u omeem. yll€6HMKu,
Cnpaeo4Hble mamepudaibl, KAJIbK)JANOPpbl UCNOIb306AMb 3anpeuiaemcs.

13.

14.
15.

16.
17.

18.

19.
20.

21.

22.

23.

24,

Kenaem yoauu!
Bapuawnr 2

B rpynne 28 manpunkoB, uto cocraBiseT 70% nereil. CKOIbKO B IpyNIe 1€BOYEK?

YHIpocTUTe BRIpOKEHUE 3V5 /20 + 24/45 .

YcTaHOBHTE COOTBETCTBUE MEXy IpadukaMu QyHKIUH 1 (hopMyTamMu, KOTOPbIE UX 33aJaf0T.
I'PAOUKU

A) b) B)
y y y
1
I ol X
I :II' ~ L " X
0 / X 0 1
OOPMVYIJIbI
6 1.2 1
1) y=—— 2) y=—=X 3) y=-x-2
) Y X )y > )Y 5
B tabnuue nox kaxaoi OyKBOi yKakUTe COOTBETCTBYIOIINIA HOMED.
OrTBer: Alb|B

Pemite HepaBeHCTBO 3(2x + 2) >8x — 2.

OnvH U3 CMEXHBIX YIIIOB Ha 24 rpatycoB Oosbliie Apyroro. Haliaure HauMeHbIIMNA yrodi.
8—-2x
9-x?

Haiinure mioriaas mapamieaorpamma, y KOTOPOro CTOpoHsl 13 ¢M. u 6 cm., oauH u3 yrios 150°,

Hatigure obnmacts onpenencnust pynknun f (X) =

B apudmernueckoit nporpeccun a7 = 29, d = — 3,5. Haiinure a;.

&)’

2—15 . 22 )

Brrauciautb

2y —3x=16+5x
-2y —-6x=9+11x
[TepBast TpyOa mpormyckaet Ha 4 TUTpa BOJbI B MUHYTY MEHbIIE 4eM BTopast. CKOJIbKO JIUTPOB BOIbI

B MUHYTY IIPOITyCKaeT nepnas Tpyoa, ecnu 6ak oobemoM 140 TuTpoB OHA 3aNOJIHAET HAa 4 MUHYTHI
J0JIbIIIE, YEM BTOpAsl.

Pemnre cucreMy ypaBHEHUI {

Bricota AH pom6a ABCD nenut cropony CD na otpe3kn DH = 12 u CH = 3. Haiigure BeICOTY
pomoOa.

Kiroun k BapaHTamM KOHTPOJIbHOH padoThI
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Ne 3apanus 1 BapunanT 2 BapHAHT
24 12
2 52 75
3 132 312
4 (-o0; -3] (-o0; 4)
5 20 78
6 (-o0; -4);(-4,4);(4; ;) (-00; -3)3(-3:3);(3; ;)
7 30 39
8 8 50
9 9 2
10 1: 8 -1: 4
11 10 10
12 8 9
MaxkcruMaibHbIi Oallil 3a BbIIIOJIHEHUE paboThl — 14.
Bajusl no npeameram
Nol | No2 | Ne3 | Ned | No5 | Ne6 | No7 | Ne8 | Ne9 | NelO | Nell | Nel2
anreOpa 1 1 1 1 1 1 1 1 2
reOMETpUs 1 1 2
KpuTtepun BbIcTaBJIeHHsI 0TMETOK 10 MaTeMaTHKe
OTMeTKa «2» «3I» «» «S5»
JInana3on 6a,1710B 0-5 6-8 9-11 12-14
Kputepuu BbICTaBIeHHsI 0TMETOK MO aJiredpe
OTMeTKa «2» «3I» «“4» «S5»
Jluana3oH 6a;10B 0-4 5-6 7-8 9-10
Kputepuu BbICTABI€HHSI OTMETOK MO T€OMETPHHU
OTMeTKa «2» «3» «“4» «5»
Juana3on 6a;L10B 0-1 2 3 4

Pemenne 11-12 3agannid
PGHIGHI/IG JOJI’KHO 6I)ITI> MaTEMAaTU4YCCKHU FpaMOTHBIM U ITOJIHBIM, U3 HEI'O JOJDDKCH 6BITI> IIOHATCH
X0l paccyxneHuit oOydaromierocs. OdopmieHue pemeHus AOHKHO 00ecrednBaTh BBINOJHEHUE
YKaSaHHBIX BBIIIIC Tpe6OBaHI/II71, a B OCTAJIBHOM MOXKET 6I>ITI) HpOPI?;BOJ'II:HBIM.

banabl KpnTepnn OLICHUBAHUA BBINNOJHCHUSA 3aJaHUA

2 HpaBI/IJ'II)HO COCTaBJICHA U OIMMCaHAa MaTEMAaTUUCCKas MOACIIb 3aJla4u, IIPOU3BCICHBI BCC
BBIYHUCJICHUS, ITOJIYYCH BCpHBIﬁ OTBCT.

1 [IpaBmiibHO cocTaBieHa MaTeMaTHYeCKast MOJIEIb 3aJaul, HO JIOIyIlleHa OMucKa U /
WM HerpyOas BBIYMCIUTENbHAS OIUOKA, HE BIUAIONIAS HA MPAaBUILHOCTh
JTaTbHENIIIETO X0/1a penieHus. B pe3ynbpTaTe 3TOM ONMMCKY U /WITH OIITUOKH MOKET OBITH
MOJIyYeH HEBEPHBIN OTBET.

0 Hpyrue ciiydau, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTEPHUSIM.

Baniasl Kputepuu oneHky BbINOJIHEHHS 32 JaHUSA

2 XoJ pemeHust BEpHBIi, BCE €T0 IIard BITOJIHEHBI TPABUIIBHO, MIOJyYEH BEPHBINA OTBET

XO)I PEIICHUA BepHI)II\/’I, BCC€ €T0 IIarv BBIIIOJIHCHBI ITPABUJIBHO, HO JaHbI HCEIIOJHBIC

1
OOBSICHEHHS WITH J0onylcHa OJHAa BBIYUCIIUTECIIbHAA oIMoOKa

0 Jlpyrue ciy4au, He COOTBETCTBYIOLUE YKa3aHHBIM KPUTEPUAM
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2 Maxcumanvuwiii 6ain

Bapuanr 1
3aganme 11. [lepBas TpyOa mporyckaer Ha 2 JUTpa BOJABI B MHHYTY MEHBIIEC YeM BTOpasl.
CKONBKO JIUTPOB BOJBI B MUHYTY NpPOIMYyCKaeT mepsBas TpyoOa, eciau O0ak ooObemom 120 muTpoB oHa
3aIOJTHACT HA 2 MUHYTHI JIOJIbIIIE, YeM BTOPAS.

Perrenue.

[Tycth x 1. mpomyckaeT nepBast Tpyoa, Toraa (x + 2) J1. mporyckaeT Bropast Tpyoa.

120 120 o
X x+2
120(x +2) —120x )
x(x+2)

120x + 240 — 120x — 2x* —4x =0

—2x*—4x +240 =0

x*+2x—120 =0

x=10

X = — 12 He yJIOBJIETBOPSIET YCIOBUIO 33]a4H

Otser: 10

3aganue 12. Bricota AH pom6a ABCD penut cropony CD nHa otpe3sku DH = 15 u CH = 2.
Haiinure BbicOTY poMOa.
Pewienue.

A B

u
D H C

ITockonsky ABCD — pom6, AD = DC = DH + HC = 17.
TpeyronsHuK ADH MIPSIMOYTOJIBHBIN, TO3TOMY:
AH =V AD?—DH2 _g

Ortser: 8.

Bapuanr 2

3aganue 11. [lepBas TpyOa mpomyckaeT Ha 4 JUTpa BOAbl B MUHYTY MEHbILIE Y€M BTOpas.
CKOJBKO JIUTPOB BOJBI B MUHYTY HpOITYCKaeT nepmas TpyOa, eciu 6ak oovemoMm 140 nutpoB oHa
3aroyHseT Ha 4 MUHYTHI 10JIbIIIE, YeM BTOpasl.

Pemenue.

[TycTth x 1. mpomyckaeT nepBasi Tpyoa, Toraa (x + 4) J1. mporyckaeT BTopas Tpyoa.
@ B 140 4
X x+4
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140(x +4) ~140x _,
x(x+4)

140x + 560 — 140x — 4x* — 16x =0

—4x*—16x +560 =0

x?+4x-140 =0

x=10

X =— 14 He yA0OBIETBOPSET YCIOBUIO 3a7aun

Ortger: 10
3apanue 12. Beicora AH pom6a ABCD nenut cropony CD nHa otpesku DH =12 u CH = 3.
Haiigure BoicoTy pomoba.

Pemenue.

A B

B
D H C
ITocKoIbKY ABCD _ poMo, AD=DC=DH +HC=15

TpeyronbHUK ADH IPSIMOYTOJIbHBIH, TO3TOMY:

AH =+ AD*-DH* =9

Ortser: 9.

61



JAunarnocruuyeckasi padora Nel mo aareope 10 kiaacc.

Ha evinonnenue xoumpoavhoti pabomuvl daemcs 45 mun. B kasxcoom 3adanuu cuauana
3anuuiume HOMep BbINOIAHAEMO20 3A0AHUA, a4 3amemM ROJIHOe peuieHue U omeem. YueOHuKu,
Cnpagounble Mamepuasl, KaibKyaiamopsl UCNONIb3084Mb 3aNpeujaemcs.

HKenaem yoauu!

Bapuanr 1
1 1

1. PaccraBbTe B OpsIKE BO3pACTAHUS c -3; 0,3: 3 ; 0,2+0,41.

2. Ha rpaduke n3o0paxeHa 3aBUCHMOCTb KPYTSILEr0 MOMEHTA JIBUTATENS OT YUCIA €ro 000pOTOB B
MuHyTy. Ha ocu abcuucc oTkiIaapiBaeTcst 4Uciao 000pOTOB B MUHYTY, HA OCH OpAMHAT — KPYTSILUI
MomeHT B H- M. Ha ckonbko H+ M yBennuuics KpyTsIiuii MOMEHT, €CJIH YUCII0 000POTOB ABUTATENS
Bo3pocio ¢ 1500 1o 2500 060poTOB B MHUHYTY?

A

140 N
120

100 /

80

60
\
40 \

20

0 1000 2000 3000 4000 5000 6000
3. 3aHI/II_HI/ITe B OTBCTC HOMCpA TCX BBIpa)KCHI/Iﬁ, 3HAaUCHHUC KOTOPBIX PABHO 0.
2 2 2 2
1) -3-15+5 2)-3-(-1%)-5 3) 3-(-1%)-5 4)-3-1-5
) 3 )—3-( 3) ) 3-( 3) ) 3

4. Vupocrute Beipaxenue c(c — 8) + (¢ + 4)? u HaiiauTe ero 3HaueHHe pH ¢ = —1.

. X
5. Haiinure xopenb ypaBHeHus 1+ = =x+7.

6. Ha xakom PUCYHKE I/I306pa)I(CHO MHO>KECTBO peI_HeHI/Iﬁ CHUCTCMbI HCPABCHCTB

X >3,
4—x<07?
& o
1) 3 4
& -
2) 4
g -
3) 4
bo! -
4) 3

7. Pemmre nepaBenctBo x° —8x +15<0.

3
X —X

8. Tocrpoiite rpaduk GpyHKIMU ) =
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Ha evinonnenue xouwmponvhou pabomer daemcsi 45 mun. B Kaxcoom 3adanuu crHauana
3anumume HOMEP BbLINOIHAEMO20 3A0AHUA, a4 3ameM NOJHOe peuieHue u Omeem. YueOHUKU,
CNpagounble Mamepuasl, KaibKyaiamopsl UCNONb308aMb 3aNpeuiaemcs.

Kenaem yoauu!

Bapuanr 2

1. PaccraBbTe B MOpsIKE BO3PACTAHHS % : % ;0 0,8- % : 0,9-0,23.

2. MOUIHOCTh OTONHUTENST B aBTOMOOWJIC PETYJIHPYETCS JOTOJIHHUTEIBHBIM CONPOTUBICHUEM,
KOTOPOC MOKHO MCHATH, IIOBOpaAYUBas pyKOATKY B CaAJIOHC MAallIMHBI. HpI/I 9TOM MCHJICTCA CHUJIa
TOKa B JJICKTPUYECKOM IIEMU 3JICKTPOJBUTATENSI — YEM MEHBIIE CONPOTUBIICHHUE, TEM OOJIbIIE
CHJIa TOKa M TeM OBICTpee BpallaeTcsi MOTOp oTonuTels. Ha pucyHke mokasaHa 3aBHCUMOCTb
CHJIBI TOKa OT BEJIMYMHBI CONPOTUBICHUs. Ha ocu abciuce OTKIIaIpIBaeTCsl CONPOTUBICHUE (B
oMax), Ha OCH OpJIMHAT — CHJIa TOKa B amrepax. Ha CKoJIbKO amIiep YMEHBIIUTCS CHIIa TOKA,

€CJIM YBEIUYUTh conpoTtusiienue ¢ 1 Om go 1,5 Om?
A

\J

0 0,5
3. 3anummMre B OTBETE HOMEPA TeX BBIPAXKECHHI, 3HAUEHUE KOTOPBIX PAaBHO -2.
2 2 2 2
1) -5-1-+9 2)-5-(-1-)-9 3)5-(-1-)-9 4)-5-1--9
) c )=5-( 5) ) 5-( 5) ) c
4. Vmupocture BbIpaxeHue (a — 3)2 + a(a + 6) u HaliuTe ero 3HaueHUE Mpu a = —1.

. X
5. HaiinuTte KopeHb ypaBHeHus x +5=1+ 5

6. Ha xakom pucyHKe H300pakK€HO MHOYKECTBO PEIIICHUIH CHCTEMBbI HEPABCHCTB

X <3,
4—-x>07?
& >
1) 3
g >
2) 4
S >
3) 3
& S—»
4 3 4
7. Pemmre nepaBeHcTBO X’ +6x—16>0.
1
8. TocrpoiiTe rpaduk GyHKIUU ) = % :
x J—

63



Kuaroum k BapuaHTam KOHTPOJILHOM padoThl 1o ajredpe

Ne 3apanus 1 BapunanTt 2 BapHAHT
1 0,6; 0,61; 0,9 0,2; 0,6; 0,67
2 80 2
3 12 2
4 2¢° +16; 18 2a°+9; 11
5 -7 -5
6 3 3
7 [3:5] (-00; -8)1(2; o0;)
JpobHo-pannoHanpHas
KBanpatnunas ¢pyHkius c
8 (GYHKIHS C BBIKOJIOTOM
BBIKOJIOTOM TOUYKOM 0
TOYKOM -1

MaxkcuMaapHBINA OaJlT 32 BBITTOJIHEHUE paOOTHI — 8.

Kputepun BbIicTaBJIeHHs] 0TMETOK 10 ajredpe

OTMeTKa

«2»

«3I» «» «S5»

JImama3on 6a/1/10B 0-4

5-6 7 8
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JuarHocTuyeckasi padora Ne2 mo reomerpun 10 kiaacc.
Ha evinonnenue xowmponvrou pabomer daemcsi 45 muu. B Kaxcoom 3adanuu crHauana
3anumume HOMEP BbLINOIHAEMO20 3A0AHUA, 4 3AMeM NOJIHOe peuienue U omeem. YueOHUKU,

CNpasouHble MAmepuavl, KAIbKYISmopsbl UCNOIb308AMb 3ANPEWAecs.
Kenaem yoauu!

Bapuanr 1

1. B paBHOOEIPEHHOM TPEYTOJILHUKE yroJl IpH ocHoBanuu 44°. Haiigure yros npy BepliuHe.

2. Yron OCD pasen 66 °. Haiinute yron ABD. B

D

3. Haiigure HanOoOMBIIYIO CTOPOHY MapajiesorpaMMa, y KOToporo nepumerp paseH 40 cM. u oHa
CTOpOHa Ha 12 cM. MeHbI1Ie APYTOoil.

4. Haiigure omaaps tpeyroiabHuka ABC, rae yron C paseH 90° u AB =20 cm., BC =12 cm.

5. OcHoBanus Tpanenuu paBHbl 1 u 19. Haiinure
OOJIBIIINI U3 OTPE3KOB, HA KOTOPHIE ACIIUT /
CPEIHIOIO JIMHUIO 3TOM TpaIleliuy OJHa U3 e %
IyaroHaleu.

6. B mapamienorpamme ABCD KeAB u M € BC. MK niepecekaer CD B Touke E. Jlokaxure, 4To
TpeyroapHuK KBM nonoben tpeyronbHuky MEC.
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Ha evinonnenue xouwmponvhou pabomer daemcsi 45 mun. B Kaxcoom 3adanuu crHauana
3anumume HOMEP BbLINOIHAEMO20 3A0AHUA, a4 3ameM NOJHOe peuieHue u Omeem. YueOHUKU,
CNpagounble Mamepuasl, KaibKyaiamopsl UCNONb308aMb 3aNpeuiaemcs.

Kenaem yoauu!

Bapuanr 2

1. B paBHOOEIPEHHOM TPEYTOJILHUKE yroJl pH Bepiuune 74°. HaliauTe yroa npu 0OCHOBaHHH.

2. Yron OCD pasen 76 °. Haiigure yrou B
ABD.

D

3. Haiinure HauboNBLIYIO0 CTOPOHY MapasuIeIorpaMmMa, y KOToporo nepumerp paseH 50 cM. 1 oaHa
cTopoHa Ha 11 cm. MeHb1IE IpYTOil.

4. Haiigure omaaps tpeyroiabHuka ABC, rae yron C paBeH 90° u AB =25 cm., AC =20 cm.

5. OcHoBaHus Tpamnenuu paBHsl 8 u 17. Haiigute
OOJIBIIINI U3 OTPE3KOB, HA KOTOPHIE ACIIUT /
CPEIHIOI0 TUHUIO ATOM Tpamneuu o Ha u3 eé %
IyaroHaleu.

6. B mapamienorpamme ABCD na nponomkenuu 4B B3sua Touky F, DF nepecekaer DC B Touke K.
Hokaxwure, uto TpeyroabHUK BFK mono6en tpeyronsuuky KCD.

Kioun k BappaHTamM KOHTPOJIbHOH PadoThI 10 TeOMETPHH

Ne 3ananus 1 BapuanTt 2 BapMaHT
1 92 53
2 66 76
3 16 18
4 90 150
5 9,5 8,5
6

MaxkcuMabHBINA OaJlT 32 BBITTOJIHEHUE paOOTHI — 6.

Kpurepun BbicTaB/IeHHSI OTMETOK 110 TeOMETPHH
OTMeTKa «2» «3» «4» «5»

JAuana3oH 6a/L10B 0-3 4 5 6
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KonTpoasHnas padora no marematuke 3a 1 moayroaue 10 kiacc.
Ha BeimonHeHue KoHTponbHOW pabotbl maercs 90 wmuu. CHavana 3andIIdTe HOMEP
BBINOJIHAEMOTO 3a/laHus, a 3aTeM HOJHOe peuieHue U omeem. YUeOHUKHU, CIIPaBOYHbIE MaTepHalbl,
KaJIbKYJISITOPBI MCIOJIb30BaTh 3aIPEILAETCS.

Bapuanr 1
1. Beruucnurts sin(— 7800).

2. Haiiogure cOSar, ecim Sina = @ Hoe (O; Zj.

2
[4x+2
3. Hailigure KOpeHb ypaBHCHHUS %8 =2.

4. Yxaxure HOMEpa BEPHBIX YTBEPKICHUI.
1)  Ecnwu kaxxaast u3 ABYX IPSIMBIX B IPOCTPAHCTBE CKPEIIUBACTCS C TPEThEil IPSMOIA, TO ITH
JIBE TIPSMBbIE CKPELIUBAIOTCS MEXY COOOH.
2)  Ecnu aBe npsiMble apajuieibHbl OTHOM IJIOCKOCTH, TO OHU TapaJlIeIIbHBI.
3) Ecau nBe mpsiMble B MPOCTPAHCTBE MapajuICNbHBI TPEThEW MPSIMOW, TO ITHU HPSMBIC
[1apaJuIeIIbHBI MU COBIIANAIOT.

B orTBere ykaxkuTe HOMEpa BEpPHBIX YTBEpPKIEHHH Oe3 mpoOenoB, 3amsAThIX W JIPYTrux
JOTOJHUTEIBHBIX CUMBOJIOB.

5. Permmute ypasHeHue COSX + COS(x+27) = /2 .
. 7T 7
6. Haiinure 3HaueHne Boipakenus 36tg e ctg eE

7. HaitnuTe utomaas pom0a, eciim ero BeicoTa paBHa 48, a octpsiii yron 30°.

. x—2
8. Haiitu obnactb onpeneneHus GyHKIUU Y =

(x+1)x—4)
9. Haiigute MJIOIIAb IIOBEPXHOCTU ;
. | 3
COCTaBJICHHOTO W3 TPEX KyOOB MHOTOTPAaHHHUKA, !
M300paEHHOTO HA PUCYHKE. al |

10. ITocTpouTs CeYeHHEe eTMHUIHOTO Ky0a TUIOCKOCTRIO, MMPOXosiei uepe3 BepmuHbl 4, D1, Cu
BBIYHCIIUTH BBICOTY 3TOT'O CEUEHUSI.

11. Pemmre ypaBHenue €0S X = 0,5. B oTBere 3anummmre HanOOIbIINI OTpULATEIbHBIN KOPEHb.
12. B rerpasape ABCD, Bce pebpa KOTOporo paBHbI 1, HAUTH paccTOSIHUE OT TOYKH A 10 IPSIMOH,

npoxoduiei yepe3 Touky B u cepenuny E pedpa CD .
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Ha BrimonHeHne KOHTpOIBHON paboThl maercs 90 muH. CHayama 3amuiIuTe HOMEDP BBITOIHIEMOTO
3a/laHusl, a 3aTEM HOJIHOe peuieHue W omeem. YUeOHUKHU, CIIPABOYHBIC MaTepUaibl, KAIbKYISTOPHI
MCIOJIb30BaTh 3aIlpelaeTcsl.

Bapuant 2

1. Breruucints COS(— 390°).

2. Haiigure COS ¢, ecau Sin ¢ =g Ha E[%ﬂ'j

3. Haiinurte KopeHb ypaBHEHHUS 1{@ =12.

4. VYKaxuTe HOMEpPa BEPHBIX YTBEPKIACHUII.
1) Jlrobas npsimasi B IPOCTPAHCTBE UMEET OOIIYIO TOUKY C JIF00O0# MIIOCKOCTHIO.
2) JlroOble 1Be HenapaslieabHbIC MPSIMBIC B IPOCTPAHCTBE UMEIOT OOIIYIO TOUKY.
3) JlroOble qBE HemapalienbHbIC INIOCKOCTU B IPOCTPAHCTBE HMEIOT OOLIYIO TOUKY.

B orTBere ykaxkuTe HOMEpa BEpPHBIX YTBEpPXKIEHHH Oe3 mpoOenoB, 3amsAThIX W JIPYTrux
JOTOJHUTEIBHBIX CUMBOJIOB.

5. Pemute ypaBuenue Sin(2 7 + X) + sinx = 1.

. T V4
6. Haiinure 3HaueHue BoIpakeHus 7tg T ctg >

7. Haiigure miomanp pomOa, eciu ero Beicota paBHa 41, a octpsrit yron 30°.

x+3

8. Haiitu obGnacte onpenenenus GyHKIUN y = m .
x—=1fx+

9. Haiigute MJIOIIAb IIOBEPXHOCTU
COCTaBJICHHOTO M3 JBYX KYOOB MHOTOTpPaHHHUKA,
M300paEHHOTO HA PUCYHKE.

-

R et ok Tk el

et
.,

10. IMocTpouTts nuaronanbHoe ceuenue kyoa ABCD A1B1C1D; miiockocThio v HAWTH €ro oMb,
ecm pedpo Kyba paBHO «ay.

11. Pemmre ypaBHenue Sin X = — 0,5. B oTBeTe 3anummTe HanOOIBIIMN OTPUIIATEEHBIN KOPEHb.

12. B Terpasape ABCD, Bce pebpa KOTOporo paBHHI 1, HaifTu paccTosiHue oT Touku C 10 TPSMOH,
npoxojsuiei uepes Touky B u cepeauny E pedpa AD .
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CucremMa onieHUBaHUSA

Ne 3ananns 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Auredpa (6abn) 1 1 1 1 1 1 2
I'eomeTpus (6amibn) 1 1 1 2 2

MaxkcuManbHbIN O0a mo anredpe — 8.
MakcumanbHbIi 0asut 1Mo TeoMeTpuu — /.
MaxkcuManbpHbIN O0ait mo MmareMatuke — 15.

KpnTe UM BBICTABJICHUS OTMETOK I10 anreﬁpe

OTMeTKa «2» «3» «4» «5»
Jluana3oH 0aJ1710B 0-2 3-4 5-6 7-8
Kpurepun BbicTaB/IeHHs 0OTMETOK 110 TreOMeTPHUH

OTMeTKa «2» «3» «4» «5»
Jlnana3oH 0aJ1710B 0-1 2 3-4 5-7
KpuTtepun BbICTaBJIeHHsI 0TMETOK 10 MaTeMaTHKe

OTMmeTKa «2» «3» «“» «5»
Jluana3oH 0aJL10B 0-4 5-8 9-12 13-15
Karoun
Ne 3ajanns Bapmuanr 1 Bapuant 2
1 R V3
2 2
2 0,25 -04
3 2 237
4 3 3
5 V4 V4 o
+t—+2mne’ —+2m; —+22m, nme”Z
4 6 6
6 - 36 7
7 4608 3362
8 (-1,2] U (4;+00) (-5-3]u (L;+00)
—1<x<2; x>4 —b5<x<-3; x>1
9 126 186
10 ﬁ a? \/E
2
1 a)i£+27zn,nez a) —£+7zn;—5—7[+7zn,nez
3 6 6
T Vs
0)— — 0)— —
) 3 ) 5
12 V6 V6
3 3
Kpurtepun ouennBanus 3aganuii Nel0, Nell, Nel2
Banabl Kpurepun oueHKH BbINIOJHEHUSA 3a1aHUS
2 Xo peleHrs BEpHBIH, BCE €T0 IIaru BBHITOJHEHBI TPABUIILHO, MIOJyYeH BEPHBIN OTBET

Xon peHmiCHuA BepHLIﬁ, BCC €I'0 IIarv BbIIIOJHCHBI TPAaBUJIBHO, HO JaHbI HCTIOJIHLIC

1

0O0BSCHEHUS WIIH JOMYIIEeHA OJHA BEIYMCIUTEIIbHAS OINOKA
0 Jlpyrue cirydan, He COOTBETCTBYIONIUE YKa3aHHBIM KPUTEPUSIM
2 Maxcumanvuviu 6ain
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Bapuanrt 1
10. [TocTpouTh ceueHue eAMHUYHOTO Ky0a MI0CKOCThIO, Tpoxoasiiel yepe3 Bepnnbl 4, D1, C u
BBIUYHCIIUTH BBICOTY 3TOT'O CEUEHUSI.
Pemenue D .
Ceky1iast IJI0CKOCTh OIpe/iesieHa TpeMs TOUKaMU He 1 -1
nexamumu Ha ogHol npsmoit 4, D, C. Ceuenue — A, /’?ﬁ
paBHOCTOpOHHUH TpeyroJbHUK AD1C. D10 — BrIcOTa
tpeyronsuuk AD1C (1.x. DO 1 AC (nuaronanu Kajapara) Fad ~
=D;0 L AC 110 TeopeMe 0 Tpex MepIeHuKyIsIpax L

AB=1,AC=\/§:AD1=CD1,AO:%AC:%-\/§ ! 1D

U3 tpeyromparka AOD; (LAOD, =90°) no t.ITudaropa: A= B
OD, =+ AD;} - AO*; D,O :1/2—% :\/gzg
Ortser: Jo

2

11. Pemrute ypaBuenue C0S X = 0,5. B oTBeTe 3anuminTe HanOOIbIINI OTPUIIATETIbHBIA KOPEHbD.
Pemienue

i W
cosx:O,S,x:i%+27zn /ﬁ.\
|
V4 ! .

HauGonpimmii oTpuiaTebHbINA: — E

Ortger: a) J_r%+27zn, ne”Z

/A
6)— =
)3

12. B terpasape ABCD, Bce pebpa KOTOpOro paBHHI 1, HAWTH pacCcTOSTHUE OT TOYKU A JI0 IPSMOiA,
npoxosmiei yepe3 Touky B u cepenuny E pedpa CD .

Pewienue: D

Tak kak Bce pedbpa ABCD paBHbIe, paBUIIbHEIE

TpeyrojibHUKH, To Meanansl BE u AE tpeyronsaukos BDC

u ADC pasubl u BE = AE = g Paccmotpum E

paBHOOepeHHbI TpeyroapHuk BEA u ero Beicotsl EM n
AH. Bripaxas romazs TpeyroyisHuka BEA nByms

criocobamu, mojrydaem: S = % AHBE :% EMAB,

H
Tonyuaem paserctso AHBE = EM'AB. > <",
Tak kak EM = VBE* -BM ? = %—%Z%,HOH}“—I@.@M B Wi A
A EM-AB 6
BE 3
Ortser: Ve
3
Bapuanr 2

13. IMocTpouTts auaroHanbHoe ceuenne kyoa ABCD A1B1C1D; mI0CcKOCTIO M HAWTH €T0 MJI0Ma/Ib, €CITU
pebpo Kyba paBHO «a».
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Pemenue D, C
1. Cexyias IIOCKOCTb 3a/laHa ABYMs [I€PECEKAIOLIUMUCS //TT‘\_\
npsimbiMu DB1; BD; Ay | g By
B ceuenuu nomydaercs yersipexyroapHuk DBB1Dy, y I
koToporo BB; || D D1 u BB; = D Dy 3Hauwut oH siBiIsieTcst I b
1
1

napasuiesiorpaMmmom, a 1.k. BBy L (ABCD) = DB;BD;
— IPSIMOYTOJILHUK.
2. Berancnaum momaas npsamoyroibarka DBB1D, - -~ . C

Spes,p, = DB-BB,, BB1 =a, BD = a2 , kak jmaronans A B
kBagpara ABCD. Sy = av2-a=a%2
Otser: a2

14. Pemnre ypaBuenue Sin X = — 0,5. B oTBeTe 3anmuimTe HanOOIbIINA OTPUIIATEIBHBIH KOPEHb.

Pemenue _ v o4
sinx=-0,5

V4 o
OTgeT: a) x1 = —€+7zn;x2: ——+mm; nmeZ

—_

6) - =
6 5T
&

X
g ¥=-05
6

15. B rerpasape ABCD, Bce pebpa koToporo paBHbI 1, HaliTH paccTostHEE OT TOUkH C 0 MPSIMOH,
npoxojsuiei yepes Touky B u cepeauny E pedpa AD .

Pemenue: Tak kak Bce peopa ABCD paBHbIe, TpaBUIbLHBIC

TpeyroisHuKH, To Meauanbl BE u CE tpeyronsnukoB BDA u ADC

pasubl 1 BE = CE = 73 [To Teopeme KOCMHYCOB

BC? =BE? + CE? —2BE - CE - cos /BEC

1=[£] +(£J —2(?} -c0s ZBEC

2 2
l=§+§—2§-coszBEC,1—§:—§cosgBEc
4 4 4 2 2
cos ZBEC :1 = sin ZBEC = /1—1 :ﬂ
3 9 3
1 1

S jgec =§-BE-EC-sin /BEC, S, :E-BE-CH, EC -sin /\BEC =CH

OtBer: —
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HNTorosasi koHTpoibHAsA paboTa mo MaremaTuke 3a Kypc 10 kiacca.

Bapuanr 1

OTBeTOM K 3a1aHusIM 1 —12 siBjIsieTC 1eJI0€ YMCJI0 WIH KOHEeYHAasl JeciTUYHAast Apoob. EnmHuub
U3MepPeHNid MUCATH He HY’KHO.

1.Xo3stiika kynuia 3 Kr BUIIHH JJIs BapeHbs 1o 150 py0. 3a kuorpamm u 3 Kr caxapa 1o 35 py6. 50

Kom.3a Kujtorpamm. CKoJIbKO py0Oiieit 0CTajaoch y X03sIMKH MOCIIE 3TUX MOKYIIOK, €CIIH B KOIIENbKe Y Heé
osu10 1 500 pyOsIeit?

Ortser: .
2.Ha nuarpamme nokasaH cpeHuii 6aut yuacTHUKOB 10 CTpaH B TECTUPOBAHUHU YYAITUXCS 8-TO
KJIaccoB 1o ectecTBo3HaHuto B 2007rony (o 1000-6amnsHoit mkane). 1o qaHHBIM ABarpaMMbl

HaHUTE YUCIIO CTPaH, B KOTOPBIX CPEIHUI 0alT OTJIUYAETCSA OT CPEIHEro Oayia POCCUHCKUX
y4acTHUKOB He Ooubine Ha 15 (camy Poccuro He cuuraiite).

560 . — -
550
540
530
520
510
500 |
490
480
= WOl o® OB & & & &
TRERERRRE
L O wgw«s o(_‘
S EES S EEES
:g 05 Eigm“
< $
N
B
Q
m
OrtBer:

. v | . .
3.Haiinute (B cM”) momiane S 3aKpameHHOTo KOJbIla, H300paXEHHOTO Ha KieT4aroil Oymare. Pasmep

S

knetok lem x lem . B orsere ykaxuTe — -

OTtBeT:

4.Ilepen HayaIoOM NEPBOTO Typa YEMIIMOHATA MO MIANIKAM YYaCTHUKOB Pa30MBaOT Ha UTPOBHIE MaPhI
CIIy4aiiHbIM 00pa3oM C MOMOIIBIO KpeOus. Beero B yemnuonaTe ydacTByeT 56 mammcToB, Cpean
KoTophIX 12 ygactHukoB u3 Poccun, B Tom unciie Banepuii liBanos. Haiinute BEpoATHOCTb TOTO, YTO B

nepBoM Type Banepuit iBanoB Oyner urpath kakuM — au60 mamuctoM u3 Poccun.
Ortser:
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5.Pemnte ypaBHeHue V 60— 7X =6 — X.Ecim ypaBHEHHE UMeeT 00Jiee OHOTO KOPHSI, B OTBETE
YKa)KUTEe HauOOJbIINHA U3 HUX.
OtBerT:

6.B tpeyronbuuke ABCussectno, uto ZC =90° u /B = 24°. Haiigure oCcTpbIii yroa MEXIY €ro
Menuanoit CMmu Ouccektpucoid AL. OTBeT naiiTe B rpaaycax.

c___ L B

A

Orger: .
7.Ha pucynke nzoopaxen rpaduk ¢pyunkuuu Y=Ff(X) # 1eBATHh TOYECK HA OCH AOCIIUCC: X1,X2,X3,X4,. - -, X9,
B ckosbkux U3 3THX TOYEK mpou3BoaHas Gpyakuuu f(X) orpunarensha?

YA

y=f

ot
X

k b
w

OTtBeT:

8.B npaBuibHOI ueTbipexyronpHoil nupamuae SABCDc BepmnHoit S, Touka O —11eHTp OCHOBaHUS,
SD=26, AC=20. Haiiqute mnmuny oTpe3kaSO.

Ortser:

. , 1 , 1 / 5
9.HaiinuTe 3HaueHHE BI)Ipa)KeHI/ISI< 3 3 7 E) N
Ortser:

10.3aBucumMocth 00bEMa cripocaq (ThIC. py0.) Ha MPOAYKLUIO NPEANPUATHI-MOHOIOINCTA OT

1eHbIp (Thic. py0.) 3anaércs Gopmymnoii = 70-5p. Beipyuka npeanpusitus 3a mecsaur (B Teic. pyo.)
BBbIUHUCIIsAETCS 10 hopMmyIie r( p) = (- P. Onpenennure MakcuMabHbIA yPOBEHD LEHBI P, IPH

KOTOPOM MeCSYHask BEIpyUKa r( p) coctaBuT He MeHee 240 Toic. pyd. OTBeT NpUBEAUTE B THIC. PYO.
Ortser: .

11.]1a nepeBoguMKa epeBOAUIN pykonuch. [lepBrie 2 yaca paboTai nepBblil IEpeBOIYHK,
creayromme 6 4acoB oHU paboTanu BMecTe. 3a 3To BpeMs Obu10 nepeseaeHo 80 % pykonucu. CKOIBKO
9acoB MOTPEOOBAIOCH OBl IIEPBOMY ITEPEBOAUNKY, YTOOBI MEPEBECTH BCIO PYKOMHCH, €CITH H3BECTHO,
4TO eMy NoTpedyeTcs Ha 3Ty paboTy Ha 4 yaca MeHble, yeM BTopoMy?OTBeT:

. T
12 Haiinure Hanbosnbinee 3Ha4eHNE QYHKINH ) — 15X —3SIN X+5 ua otpeske | E ;0

OTtBeT:

K 3apanusam 13-15 3anumume nonnoe obocnosannoe peuienue u omeem
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. . 31
13. a) Pemmre ypasrenue 2sin’x + 4 = 3v/3sin (7 + x).
o 51
6) Haiinute Bce KOpHM TOTO YpaBHEHUSI, TPUHAIEKAIINE OTPE3KY [— > —n].

14. Pemure HepaBEeHCTBO
4x% - 20 <4

x—5 — 7
15. B utone mianupyercst B3ATh KpeIUT B OaHKe HA CyMMY 28 MIIH. pyOJield Ha HEKOTOPBIM Cpok(Liesoe
YHCIIO JIET). Y CIIOBUS €r0 BO3BpaTa TaKOBBI:
- KXX/bI SHBAph JOJT BO3pacTaeT Ha 25% 1Mo CpaBHEHUIO C KOHIIOM HPEAbIAYIIETo roja;
- ¢ (heBpasIs MO HIOHB KXI0TO T01a HEOOXOIMMO BBITLIIATUTHYACTD JI0JITA;
- B MIOJIE K&XKAOTr0 roja JOJir JOJKEH ObIThb Ha OJHY M Ty K€ CyMMY MEHBIIE J0Jra Ha HIOIb
MpeIbIAYIIEro roja.
Yemy Oyzner paBHa oOmiasi CyMMa BBIIUIAT IOCIE IMOJIHOTO TOTAIICHUS KPeIuTa, €Ciau HauOONbIINN
TOJIOBOM TUTATEK COCTABUT 9 MIIH.pyOIeit?

x3—x%+

Bapuanr 2

OtBeroM K 3aganusam 1 —12 siasieTcst Hes10e YMCJI0 WIH KOHEYHAs JecATHYHAS APo0b. ExnHumb
U3MepPEeHNH MUCATH He HY’KHO.

1. ITopapounsrit Habop kKocMmeTHku ctomt 2500 py6uneii. [lepen npazqaukom ero neHa noaHsuiach Ha 10
%, a mocie mpa3anuka causuiack Ha 20 %. Kakoii crana 1ieHa rnocie CHIKEeHHs?

OTBeT: .

2. Ha pucyHKe )XMpHBIMU TOYKAMH TTOKa3aHa IIeHAa He()TH Ha MOMEHT 3aKPBITHsI OMPIKEBBIX TOPTOB BO
Bce pabdouune auu ¢ 4 o 19 anmpens 2002 roaa. [To ropuzoHTany yka3pIBaroTCs Yncia MecAla, Mo
BepTHKaIH — 1ieHa Oappens Hedptu B posutapax CLIA. JIns HarasqHOCTH )KUPHBIC TOUYKH HA PUCYHKE
coeuHeHbI TuHUEH. OnpeaenuTe Mo pUCYHKY, HAUMEHBIIYIO IEeHY He(TH Ha MOMEHT 3aKpPBITHS TOPTOB
B yKa3zaHHBIN miepuo (B qoyutapax CIIA 3a Gappens).

26,5 “““'A_—”” JR P NS GRS PO O

26,0 1 I I I [ |
25,0 x/ : [

24,5
_-.-__*____\____"__ W -

24,0 _______——r_)\_____ AT
23,5 N ) -
23,0 +————— L

4 5 8 9 10 11 12 15 16 17 18 19
OrtBer:

3. Ha knetuaroii 6ymare c pasmepom kietku 1 X 1 u306paxén tpeyronbHuk.
HaiinuTe TaHreHC HanOOMBIIETo yria.

OTtBeT: .
4. [lepen mpa3aHUKaMU MOJAPKH COTPYAHUKAM (PUPMBI 3a1akoBalid B 0JIMHAKOBbIe KOpoOkHU. [Tonapku

ObLIH ABYX BUJOB — C)KCAHCBHUKU U 3aIIMCHBIC KHUKKH. B CpCAHCM Ha KaXXJbIC 50 CXKCIHCBHHUKOB
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npuxoautcs 31 3anucHas KHKKa. Mutna 6epér ogny u3 Kopoook. Haligure BEpOATHOCTH TOTO, U4TO B
ATOU KOPOOKE OKaXKETCsl ©KETHEBHUK. Pe3ynbTaT OKpYTIIUTE 10 COTHIX.
Otser:

3
5. Pemure ypaBHeHue [x - g) =-125.

OtBeT:

6. ToukaO — HeHTp onucaHHO} okpyxkHocTH Tpeyronsuuka ABC.Haiinute LZACO. Ortser naiite B
rpajaycax.

C

Y

OTtBeT:

7. Ha pucynxke uso6paxen rpadux Gysxuun Y = f (X) u ormeuens: Touku — 2;—1; 1; 2. B kakoit u3

ATUX TOYEK 3HAUYCHHE MPOU3BOJIHON HamOoJbIIee? B oTBeTe yKaxuTe 3Ty TOUKY.
YA
—y=f(x)
Vi
/
Al D §
V2l -1 o] 11 X
/ y
OTtBeT:

8.B nmpaBuiIbHON mIeCTUYroNbHON NHpamuie 00koBoe pedpo paBHO 6,5, a CTOPOHA OCHOBAaHUS paBHA
2,5. HaiinuTte BBICOTY TUPAMU/IBI.

OTtBeT:

) 3 T
9. Haiigvre 3HaueHUE BBIPAKEHHS 9— 2\/§Cth, eciu  SIN X = 7 , O0<x< E OTBeT:

10.HeGoup110i MSYUK OPOCAFOT IO OCTPHIM YTJIOM O K INTOCKOW TOPH30HTAIBHON TTOBEPXHOCTH

3emMiId. MakcuManbHas BBICOTA MOJIETA MAYMKA, BBIPAXKCHHAA B MCTPAX,0MPCACIIACTCA (I)OpMyJ'IOI\/’I
2

H =Y (1-cos2a)
49 v e Vp=20 m/c — HadabHasi CKOPOCTh MSIYHKA, a g— YCKOpEHUE
. 2
cBoOoaHOrO najaenus (cunraite g=10m/c”). Ilpu kakoM HauUMEHbIIIEM 3HAYEHUH YIiia o (B rpagycax)
MSTYMK MPOJIETUT HAJl CTEHOU BBICOTOM 4 M Ha paccTosiHUM 1 M?
Ortger:

11.Pa3paboTan miaH odopMIIeHHS 3a1a K IMIKOJIbHOMY Bedepy. [1o atomy mutany Auton ¢ Cepreem
75



BJIBOEM MOTYT 0(OpMHTH 3aJ1 3a 2 yaca 20 MuHyT, AHTOH ¢ MakcuMoM — 3a 2 yaca 48 MUHYT, a Makcum
c Cepreem — 3a 4 yaca 40 munyT. CKOJIBKO BpeMeHH MoTpedyeTcs Uit opopMIICHHS 3aa TpEM
MajpyukaMm BMecTe? OTBET 3alMIINTE B MUHYTaX.

Ortser:

12. Haiinure Touxy Muaumyma Gyaxiuuy = (x — 1)%(x + 4) + 10
Ortser:

K 3apanusm 13-15 3anuwmume nonnoe o60cnosannoe peuienue u omeem

nx-1 _  sinx-1

si
13. a) Pemure ypaBHeHue = .
14+cos2x 14+cos(m+x)

0) HaiimuTe Bce KOPHH TOTO ypaBHEHUs, IPUHA ICKAIUE OTPE3KY [— 3?”; - g]
14. Pemute HepaBEeHCTBO
x 4 x+1 <0
x—3 x—-2 x*-5x+6"

15. B utone 2016 rona mmaHupyeTcst B3sATh KpESAUT B OaHKE HA TP rojia B pazmepe S. pyouiei, rae S—
IEJIOC YKCIIO.. Y CIIOBUS €r0 BO3BpaTa TaKOBHI:

- KQXIbIU siHBaphb 0T Bo3pacTaeT Ha 30% 10 CpaBHEHHUIO ¢ KOHIIOM MPEABIAYIIEro roja;

- ¢ (peBpaIIs IO UIOHB KXKJIOTO T'ojla HEOOXOAMMO BBITUIATHTH OJTHUM ILIATEKOM YacTh JI0JITa;

- B HIOJIC KaXJOTO roja JOJT JO/DKEH COCTaBJISATh YacTh KPEIUTa B COOTBETCTBHHU CO CJICIYIOIICH
TaOJIMLIEH.

Mecsi u ron

Hrons 2016

Hrons 2017

Hronps 2018

Hrons 2019

Jlonr B MiH. pyo.

S

0,6S

0,25S

0

Haiigute nanGonbiee 3HadeHHe S, IPU KOTOPOM Kax/1as U3 BBITUIAT OYAEeT MEHbIIE 5 MIIH. pyOIei.

OTBETbI
Ne 3aganus Bapuant 1 Bapuanr 2
1 943,5 2200
2 5 23
3 16 -3
4 0,2 0,62
5 -3 -3,5
6 81 30
7 4 -1
8 24 6
9 -2 7
10 8 30
11 16 120
12 5 1

Bxoanasi KOHTpoJbHas padoTa no maremaruke 11 kiaace.

Bapuanr 1
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Ha BemonHenne KOHTPOIBHOM paboThl maercs 90 muH. PaboTa cocTONT U3 NBYX yacTeit u comepxut 11 3amanuii.
[TepBas gacThb comepxut necsath 3ananuii (B1-B10) 6a30Boro ypoBHS CIIOKHOCTH, BTOpas 9acTh — OJTHO 3aJaHUC
(C1) moBBIIEHHOTO YPOBHS CJIOXHOCTH. BO Bcex 3agaHusIX NMepPBOil W BTOPOIl YaCcTH CHAYAJIA 3aNMUIIATE
HOMEP BBITIOJTHIEMOTI0 3aJaHHs, A 3aTeM MOJHOE PellleHHe W OTBET. YUCOHHKH, CIIPAaBOYHBIC MaTCpPHUAIIBI,
KaJIbKYJIATOPHI HCITOJIB30BaTh 3alpeIaeTcs.

Yacte 1

Ha aBrozampaBke kinmenTt otaan kaccupy 1000 py0Gueit u 3anmn B 6ak 28 nuTpoB G€H3MHA 1O LieHe 28
B1 | pyO. 50 kom. 3a siutp. CKOJBKO pyOJIel C1au OH JIOJKEH MOJyYUTh Y Kaccupa?

dabpuka BeImyckaeT cyMkH. B cpeqnem Ha 100 KadecTBEHHBIX CyMOK MPHUXOIHUTCS BOCEMb CYMOK CO
B2 | ckpoiThiMu AedexTamu. HaiimuTre BEpoOSTHOCTH TOTO, YTO KYIUICHHAs CyMKa OKa)KeTCSI KaueCTBEHHOM.
PesynpTar OKpyrimTe 10 COTHIX.

B3 Haitnure 5Sina, ecan COSar = ¥ Hoe (3?”;2”) :

B4 Pemmre ypaBHeHue: COS

z(x=3) 2
4 2

Ha pucynke nso6paxen rpadux pynkumn Yy = f(X). Cpexu touex X;, X,, X3, X,, Xs, Xy Haiigure

BS T€, B KOTOPBIX npomu3Boanas GpyHkuuu f (X) orpuuarensHa. B oTBere 3anmmmre KOJIMYECTBO
HaWJeHHBIX TOYEK.
y1 y = f(x)
I
} |
M Xe X3 | Xaf) | -
X1 | 0 Il X5 Xs x
| : |
Haiizure Touky Makcumyma Gyukmmm Y = (X —2)? (X —4) +5.
B6

Baiinapka B 9:00 BbInuIa U3 MyHKTa A B TyHKT B, pacnionoxeHHsri B 15 kv ot A. [IpoObIB B myHkTe B 2
B7 Yaca, Oaiijapka oTrpaBHiIach Ha3aj U BepHyJach B MyHKT A B 19:00 toro ke mas. Onpenenute (B KM/4)
CKOPOCTb T€UEHHsI PEKH, €CIIM U3BECTHO, YTO COOCTBEHHAs! CKOPOCTh Oaiinapku paBHa 4 KM/U.

B tpeyronsuuke ABC £4 =60°, ZB =82°. C
B8 | AD, BE u CF — Guccekrpucsl, nepecekatonmecsi B touke O. Haiinure
yroin AOF. OtBeT naiiTe B rpaaycax.

F

OcHoBaHus Tpanenuu paBHBI 27 U 9, 60koBas cropoHa paBHa 8. Ilmomans Tpamenwu paBHa 72.

B9 Haiigute ocTphlii yron Tpamenuu, IpuIeKaluid K JaHHOW OOKOBOH cropoHe. OTBET BBIpa3UTE B
rpanycax.
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JIBa peOpa TIpsSMOYTOIBHOTO MapaUIeNCIHIe/[a, BRIXOASIIUE W3 OJHOM BEPIIWHBI, paBHHI 3 U 4.
B10 | Ilnomazas MOBEPXHOCTH ATOTO apauienenureaa pasaa 94. Haiinure Tpetbe peOpo, BEIXOIAIIEE U3 TOH
e BEPIINHEL.

Yactb 2

. . 57 .
C1 Pemure ypaBuenue: Sin2X = sin X+7 . Halinure xopHM ypaBHEHHS, MPUHAIJIEKAIINE OTPE3KY

Tr 9%

2 2

Bapuanr 2

Ha BrimonHenne KOHTpOIsHOU paboTel gaetcs 90 muH. PaboTa cocTonT U3 AByX "acTteit u cogeput 11 3amanuii.
[lepBas yacTh comepkut aecsats 3aaanuii (B1-B10) 6a30Boro ypoBHS CIIOKHOCTH, BTOpasi 4aCTh — OJTHO 33JIaHUC
(C1) moBBIICHHOTO YPOBHS CJIOXHOCTH. Bo Bcex 3agaHusIX NMePBOil W BTOPOIl YacTH CHAYAJIA 3aNMUIIATE
HOMeEpP BBIMOJHIEMOr0 3aJaHUsI, 2 3aTeM MOJHOe pellleHHe W 0TBeT. YUEeOHHNKH, CIIPaBOYHBIC MaTepHAIIBI,
KaJIBKYJISITOPHI MCIIOJIE30BATh 3aPeIaeTcCsl.

Yactp 1

Ha aBro3anpaBke kimeHT otnan kaccupy 1000 pyOnel u monpocuil 3aiuTh OSH3WH A0 MOJHOTO Oaka.
B1 Lena 6ensuna 31 py6. 20 xomn. Craun ximeHT momyani 1 py6. 60 xor. CKoONBKO TATPOB OCH3MHA OBLIO
3aJUTO B 6aK?

B cpeanem Ha 200 KauecTBEHHBIX HACOCOB, MOCTYNHMBIIMX B MPOAAXKY, YETHIPE HAcOCA MOATEKAIOT.

B2 Haitaure BEpOSITHOCTH TOTO, UTO KYILJIEHHBIA HACOC OKAXKETCS KaYE€CTBEHHBIM. Pe3ynbTaT OKpyriuTe 10

COTBIX.
) 2 3
B3 Haitnure 3C0Ser, ecmu Sina=———u @ € ?71';272_
(x=T7)
Pemure ypaBuenue: g —— =1.
B4 97

Ha pucynke nso6pasxen rpadux pyukumn Yy = f(X). Cpenu ouex X;, X,, X3, X, Xs, Xg, X,

BS HaiiauTe Te, B KOTOpbIX npousBoaHas Gpyrkiuu f (X) monoxurensaa. B oTBeTe 3anMmimre KOJIMYECTBO
HaWJeHHBIX TOYEK.
YA
y=1"1(x)
N\ x 3/ ’\ X5 fi 0\,
i J ] o
X1 i f O] x 4 : Xeg X7 X
' :
|
Haiizre Touky Munnmyma pysxan Y = (X +3)? (X +5) —1.
B6
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Jloaxa B 5:00 BpInuTa U3 myHKTa A B yHKT B, pacnonoxxennsiii B 30 kM ot A. IIpoGsiB B myHkTe B 2

B7 Yaca, JJOJIKa OTIpaBUIIACh Ha3aJl U BepHyJach B MyHKT A B 23:00 toro ke mus. Onpenenute (B KM/4)

CKOpPOCTb TCYCHHA PCKU, CCIIN U3BCCTHO, YTO cOOCTBEHHAs CKOpPOCTD JIOJKU paBHA 4 km/4.

B tpeyronsuuke ABC £4 =60°, /B =82°. ¢
B8 AD, BE u CF — BrIcOTHI, Iepecekaromuecs B Touke O. Hatinure yron AOF.
OtgeT naiiTe B rpagycax. E
0.9\D
A I; L B

OcHoBaHus Tpaneuuu paBHbl 18 u 6, 60KOBas CTOpOHA, paBHast 7, 00pa3yeT ¢ OIHUM W3 OCHOBAaHUIA

B9 Tpanenuu yroa 150 “ . Haiizute miomasp TpaneIuu.

Haiigure 60koBOE peOpo MPaBUIIBHON YETHIPEXYTOIBFHON IPHU3MBI, €CITH CTOPOHA €€ OCHOBAHUS paBHA

B10 | 20, a momaae noBepxHocTy paBHa 1760.

Yactb 2

T .
C1| Peumre ypasuenne: COS(— + ZX} +sin X = 0. Haiimure KOpHU ypaBHEHUS, TIPHHAIJIEKAIINE OTPE3KY

ka4
22|

Karouu n KPUTECPHUHA OLCHKHU

3a Kax10€ BEpHO BBIMOJIHEHHOE 3a7aHue yacTu | BoicTaBisiercs | 6ami. 3agaHue yacTu 2 OlEeHUBACTCs
ot 0 10 2 6aIoB B COOTBETCTBUU C KPUTEPUSMHU, MPUBEIACHHBIMU HIKE. MaKCUMaIbHOE KOJIUYECTBO
6amtoB 3a pabory — 12.

Cxema nepeeooda 6a1108 8 OUeHKU
«2» — meHee 4 0aIoB;

«3» — 4-6 6aoBs;

«y — 7-9 Gamnos;

«5» —10-12 6amnos.
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Bapuanrt 1

B1 B2 B3 B4 BS B6 B7 B8 B9 B10

202 0,93 -1 x=4+8n,neZ; 2 2 1 49 30 5
X=2+8n,ne’Z

C1 . . o
a) Pemute ypaBHenue: sin2x =sin| X+— |.
Tr 97
0) Haitnure kopHU ypaBHEHUS, TPUHAIIICKAIINE OTPE3KY PX ; > |
Pewrenue:

a) 3amuiieM ypaBHEHHE B BHIEC 2SiN XCOS X —C0os X = 0, cos X(2sin x —1) = 0. 3uauut, win COSX =0,

OTKYyJ1a X:%+7zn,neZ,I/mH SinXZ%,OTKyI[a X:%+27zk,keZ HJIH X:5—7[+27zm,meZ.

0) Eciiu n=3, To X—727ze{72ﬂ,9271 eciiu N=4, 10 x_gzﬂe{?_ﬂ;g_”]

2 2
Ecmm k=2, 10 X=25Tﬂ-e[7—ﬂ'9—ﬂ]

2 2
[Tpu ocranbHbIX N,K, M € Z KOpHH ypaBHEHHS HE BXOJAT B 3aJJaHHBII MPOMEXKYTOK.

3ameuanue! OTOOP KOpHEH MOKET OBITH MPOU3BEIEH C MTOMOIIBIO KPYTa, rpaduKa HiTd JTF00BIM APYTHM,
M3BECTHBIM YYEHHKY CIIOCOOOM.

OtBet: a) —+7zn —+27zn 5—+27zn neZ;o0) Iz, 25—7[,9—7[
2 6 6 2 6 2
Kpumepuu ouenusanusa 3adanusn C1
Conep:xanue KpuTepust baaa
O0G0CHOBaHHO MOJTY4Y€HBI BEPHBIE OTBETHI B 000MX MYHKTaX 2
O60CHOBaHHO MOJTyY€H BEPHBIN OTBET B IYHKTE @ WIH B IYHKTE O 1
Pemrenue He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHEB, IEPEUHNCICHHBIX BBIIIC 0
Bapmuanr 2
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
32 0,98 1 x=4n+8neZ 2 -3 1 82 42 12
C1 Vs . .
Pemure ypaBHeHHE: COS 5 + 2X |+sin x = 0. Haiinute KOpHU ypaBHEHHUs, PUHAITICKAIIIIE
OTpEe3K 3z.57
1202
Pewrenue:

a) 3anuiueM ypaBHEHUE B BUJIE

—sin2x+sinx =0, 2sin xcos X —sin x = 0,sinx(2cos x—1) =0. 3naunt, wm SiNX=0 , oTKkyga

X=/n,neZ,nm COSX—% OTKyJa X = 3+27zk keZ.

0) Ecmu n=2,10 X = 272'E|:3—7[ 5—”}

2 2
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Ecmm k =1, 1o X:£+2ﬁ:7—ﬂe{3—ﬂ;5—”}, X:—Z+2ﬂ:5—ﬂe{3—ﬂ'5—ﬂ]
3 3 2 2 3 3

[Ipu octanmbHbIX N, K € Z KOpHU ypaBHEHUS HE BXOJAT B 3aIaHHBINA MMPOMEXKYTOK.

3ameuanue! OTOOP KOPHEH MOKET OBITH MPOM3BECH C IOMOILBIO Kpyra, rpaduka Wi JTI00bIM IPyTHM,
M3BECTHBIM YYEHUKY CIIOCOOOM.

Ortger: a) 7zn;J_r1+27zn,n €Z;0) 5—ﬂ; 27:;7—ﬂ.
3 3 3
Kpumepuu oyenuganusa zaoanun CI
Coaepixanue KpuTepusi Baan
OO0CHOBaHHO TOTY4EHBI BEPHbBIE OTBETHI B 000MX ITYHKTax 2
OO0CHOBaHHO TOIY4€H BEPHBIA OTBET B IIYHKTE @ WU B IIYHKTE 6 1
Pemienue He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHUEB, I€PEUNCICHHBIX BbIIIE 0

TpeOoBaHusi K YMEHHUAM,
NpoBepsieMbIM B BXO/JHOH KOHTPOJIbHOM padoTe (3a Kypc 10 kiacca)

Ne 3apanus IIpoBepsiemoe ymenue

B1 YMeHue aHanu3MpoBaTh pealibHbIE YMCIOBBIE JAHHBIC, BbBIIOJIHATh
IPaKTUYECKHE PacyeThl 1o popmynam

B2 YMeHHE CTPOUTh M CIIEJ0BaTh IIPOCTEUIINE MATEMaTUYECKHE MOJIENH
(ompeseneHne BEpOSTHOCTH COOBITHS)

B3 YMeHne npoBOAMTS 110 N3BECTHBIM (hOpMyJIaM U MpaBHUiIaM MpeoOpa3oBaHMs
OYKBEHHBIX BBIPAXEHUH, COIEPKAILUX TPUTOHOMETpHUYECKUE (DYHKIMH

B4 YMeHue peniaTb TPUrOHOMETPUYECKHUE YPABHEHUS

B5 YMeHue BINOIHATh ASUCTBUS ¢ QYHKIMAMHU (CBSI3b CBOMCTB (DYHKLIUH M UX
IIPOU3BOJIHBIX)

B6 YMmeHue uccnenoBarh QYHKIMH € TOMOLIbIO TPOU3BOAHOM

B7 YMeHue MoJienupoBaTh peajgbHble CUTYalluu Ha S3bIKE aIreOphl, COCTABIATh

YPaBHEHHs IO YCJIOBMIO 3a/a4M, HMCCIENOBATHh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM alnapaTa aareopsl

B8 YMeHue  pemarb  IUIAHUMETPUYECKHE  33Jadyd  Ha  HAXO0XKJICHHE
reOMEeTPUYECKUX BEJIHUYHUH (YIJIOB TPEYTOJIbHUKA)

B9 YMeHue  pemarb — IUIJAHMMETPUYECKHE  33Jadyd  Ha  HAXO0XKJICHHE
reOMEeTPUYECKUX BEJTMYHUH (IIOIAIN)

B10 VYMenue  pemarb  CTEPEOMETPHUYECKHE  3aJa4d  HAa  HaxO0XKIACHUE
TEOMETPUUYECKUX BEJIMYHH, HCII0JIb30BaTh pu peleHnn
CTEePEOMETPUYECKHUX 3a/1a4 MJIAHUMETPUUYECKUE (PaKThl U METOIbI

C1 YMeHue pemars TPUTOHOMETPHUYECKOE YpaBHEHME; YMEHUE HaxOIUTh

KOPHH, IPUHAIJIEXKAIINE 3aJaHHOMY IPOMEKYTKY
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HTorosasi KOHTPOJIbLHAA padoTa Mo MaremaTuke 1 11 kiacca.

Bapuanrt 1

Omeemom K 3a0anuam 1-12 sensemca uenoe uucino uiu KoHeuHas O0ecAmMuUHAas Opoob.
3anumwume yucno 6 6raHK 0OMEEMO8 CHPABA OM HOMEPA COOMBEMCMEYIOULE20 3A0AHUAL.
Eounuybl uzmepenusa nucamo ne HyyicHo.

Yacte 1

Hanor Ha moxonwl cocraenger 13 % ot sapaGornoil muatel. 3apabornas nnara Heauna IlerpoBuua
pasHa 22500 py6neii. Cxonbko pyOnei OH MOJYYHT NOCIE BIYETA HAMOTA HA 1OX0OBI?

o | Ha rpaduke nokasan npouecc pasorpesa ABuratens nerkosoro asromobuwnd. Ha ocu abeuuce or-

K1abIBAaeTCA BpeMA B MHHYTAaX, Opollejiiee OT 3anycKa JBHraTeNs, Ha OCH OPAHHAT — TeMMepaTypa
Ieuratensa B rpaaycax Llenecua. Onpegenure no rpadHky, CKONBKO MHHYT IBHTaTeNs HAarpeBaicd
Ao TeMnepartypst 30°C.

100
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80 -
L\

. /]

60

50

P4

40 -
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il 4

10 ¥

0 1 2 3 4 5 6 7 8 9

HailauTe KOpeHb YpaBHEHHA (LTHZ =2
3 32 ‘

5
4 | HaWaure 3nagsenue Beipaxenns log, (abs ) , eciM log,a= i

¢ 2\ N
07.53
5 Haiinure 3HageHHe BEIpAKEHHS ————— \ ---------
p 4517 | __— |
6 B cocyn?3 uMeruii ¢gopMy NpaBWIbLHOI TPEyroJibHON NMPU3MBbL, HAJIWIA
2300 cM” BoABI M MOJHOCTBHIO B Hee MOTPY3W/In aeTajb. [Ipu 3T0oM ypoBeHnn K ---------
JKHAKOCTH B cocy/Je MOJHAJICA ¢ OTMETKH 25 ¢cM 10 oTMeTKH 27 cM. Uemy _—

paBen 06bem netaan? OTBeT BHIPA3UTE B CM".

7 | Tpamas y=-2x+6 sBnsercs KacarensHOM K rpaduky dymxmu  y=x’ —3x +x+5. Haiinure

a0CUMCCY TOYKH KACAHHA.

Marepnanbias TOYKA ABHMKETCH MNPAMONHHEHHO MO 3aKOHY x[r}:r3 972 —8t—35, roe x — pac-

CTOAHHE OT TOUKH OTCYETa B METpax, ! — Bpems B CeKyHJax, HiMepeHHoe ¢ Hadala IBHieHHA. B
Kakoii MOMEHT BpeMeHH (B CEKYHIaX) ee ckopocTh Oblna parHa 40 m/c?
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10

11

12

13

14

15

16

Ha pucysixe nsobpaeH rpadmk dynkumn y = f(x), onpenenennoi Ha narepsane (—8; 6). Onpe-

JCNHTE KOMHYECTBO HENbIX TOMEK, B KOTOPELX MPOH3IBOAHAR {i]}l’HK[[HH MOIOGKH TSI EHA.
:I_lr &

y= fix)

x

L B

Yacrh 2

10cosa+4sinag+15

- , ECIH tga =-2.5.
2sinag+S5cosa+3

Haitamre

Haijigute miomaab 600KOBOH NMOBEPXHOCTH NPABWIBHOI TPEYroJibHOI NPU3Mbl, BIMCAHHOW B LUJIUHAIP,

pajnyc OCHOBaHUsI KOTOPOro paseH 4V 3, a BbICOTA paBHa 6.

Hafinure TOUKY MHHHMYMa QyHKIHH y = (2):1 —16x + 16} &8,

na 3anucu pewenuii u omeemoe Ha 3a0anusa 13-16 3anuwiume cuauana Homep
evinonnaemozo 3aoanus (13, 14 u m.o.), a 3amem nonnoe 060CHO8aAHHOE peuieHue u Omeem.

Omeemvl 3anuceiéaiime YemKo upa360puu60.

Pemte ypagHeHHE —x% +2x+2=3+sin’nx.

Pelunte HepaBeHCTBO h}gzxz <2.

B npaBuabHoii TpeyroasHoii mupamuge MABC ¢ BepuinHoii M BbicoTa paBHa 3, a 00KoBbIe pedpa paBHBI
6. Hajizute miomanb ceyeHust 3TOH NUPaMUIbl IVIOCKOCTHIO, POXOsillieil Yepe3 cepeluHbl CTOPOH AB n

AC nmapaniensHo npamoit MA.

Hajinure BCe 3HAYEHMS MAPAMETpPA 4, MPH KOTOPRIX YPABHEHME (xz +x)(x2 +5x+ 6)=a HMEET

POBHO TPH KOPHA.
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Bapmuanr 2

Omeemom K 3a0anuam 1-12 sensemca uenoe uucio uiu KoHeuHaAs 0ecAMUUHASA OPOOb.
3anuwume 4ucao ¢ OIAHK OMEEMO8 Cnpaga Oom HOMepPa COOMEEnCMEYIuLezo 3a0aHuUs.

E@uﬂul{bl UBMEPEHUA RUCAMb HE H)IICHO.

Yacte 1

Ierposnnl?

Jo temnepatypsl 60°C.

100

90

4

70 Wa

G0

30 7

40

30 a

20

/
10
0 1 2 3 4 5 6 7 8 9 10
x—6

HaiimuTe KOpeHs YpaBHEHHA (ﬁ] =3.
Haiiaute 3Haverve suipakenna log, (asbm) » €CIIH Ingbazg .

4 2

57 .43

HalinuTe 3HaYeHHE BBIpaKEeHHA

2D|2

B mwmanpudeckuit cocyn Hammm 2000 o’ BOJIbI. YPOBEHb KHUJIKOCTH
oKazajics paBHBIM 12 cMm. B Bomy momHOCTRIO TOrpy3wnu jaetaib. [lpu atom

YPOBCHb KUJAKOCTHU B COCYAC NMOAHSICA Ha 9 cMm. quy paBCH 00BeM I[eTaJ'II/I?
OtBer BBIPA3nuTEC B CM3.

abcuHccy TOYKH KacaHH4.

Marepuansuas TOYKa ABMKETCA NPAMONUHEIHO No 3aKoHY X (1) = > +3¢% —5t,TAe x — paccToaHHe
OT TOYKH OTCHETA B METpax, [ — BpeMi B CEKYH[aX, H3MEPEHHOE ¢ Hauana ABiKeHHA. B kakoi Mo-

MEHT BpeMeHH (B ceKyHax) ee ckopocTh Oklna parHa 19 m/c?

84

Hanor na poxonw cocrasnget 13 % ot 3apabotnHod nnartel. Ilocne yaepsanus Hanora Ha JOXOObL
Mapua Iletposna nonyanna 13920 py6neii. Cronpko pybneit cocrapnaer sapabornas nnarta Mapuu

Ha rpajmke mokazaH mpoliecc pa3orpeBa ABHratens jierkoporo asromobuna. Ha ocu abcumcc ot-
KIaALIBAETCA BPEMA B MHHYTaX, MPOLIENIEE OT 3aMyCKa ABHIaTeNs, Ha OCH OPIMHAT — TEMMEpaTypa
ABHratens B rpanycax Llenscua. Onpenennte no rpadHKy, CKONBKO MHHYT JBHraTelb HArPeBancs

[Tpamas y =6x+4 ABIACTCA KacaTeNbHOH K rpaduiy QyHKIMH V= x* =3x% +9x+3. Haiimute




Ha pucyHke nsobpaxen rpaduk dynkuan y = f(x), onpenenenuoit va uurepeane (—10; 3). On-
9 pefennTe KOAHYECTBO Le/bIX TOUCK, B KOTOPBIX MPOH3BOAHAS QYHKUHH OTPHLATENEHA

£
y = flx) 1

¥

[

Yacrp 2

ing— +
10 | HaitauTe tg{x,-:-;n:{gsm':JE > cosa 2=1

sina+3cosa+6 3

11

12

Haiinute miomaab 60KOBOI NMOBEPXHOCTH NPABUIBHOM TPEyrojbHOM NPU3Mbl, BIMCAHHONH B LWIMHAP,
pajnyc OCHOBaHUsI KOTOPOro paseH 3V 3, a BbICOTA paBHa 7.

Haiigure Touky Makcumyma GyHKums y = (3)4:2 -36x+ 36)&“36 .

/Jlna 3anucu pewienuil u omeemoe Hna 3adanua 13-16 3anuwiume cuauana nomep

evinonnaemo2o 3aoanus (13, 14 u m.o.), a 3amem nonnoe 060CcHo8aHHOE peuieHue U Omeem.
Omeemul 3anucwvigéaiime 4emko u pazoopuueo.

13

2 X
Pewiurte ypaBHeHHe —x" +4x=35+cos—.

14

15

16

Pemmre HepasencTso log, x° > -4,
3

B npaBWIBLHYIO IIECTHYT0JLHYIO THPAMUAY, 60KOBOEe pedpo KoTopoii paBHo V5, a BbIcoTa paBHa 1,
Brnucana cgepa. (Chepa kacaercs Bcex rpaneii nupamuabl). Halinure miomanb 3Toi chepbl

Haiinute Bee 3HauyeHHA napaMerpa b, NpH KOTOPHIX YpaBHEHHE (x2 - l)(::c:2 +2x) =h HMeEET poBHO
YeTHPE KOPHA.
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CucreMa OleHUBAHUSA

OtBernl Kk 3apanuam 1 — 12
Kaxnoe w3 3amanuii 1-12 cumrtaercs BBIOJTHEHHBIMH BEPHO, €CIM y4YallUHCSA Jall BEPHBIH
OTBET B BHJE IIEJIOTO YHUCJIAa WU KOHEYHOH JecATHYHON apobu. Kaxmoe BepHO BBIMIOIHEHHOE
3aJlaHue olleHuBaeTcs 1 OamioMm.

Ne 3aganust 1 2 3 4 5 6 71819 10 11 | 12
OtBerbl K BapuaHTy 1 19575 |2 | 18 |10 | 25| 184 [1|8 |5 5 |216| 6
OTBeTHI K BapuaHTy 2 16000 | 5| 575 | 24 |16 15001 |2 |7 | 2,25 |189| O

13

14

15

Pemtenusi 1 KpuTepuu oneHUBaHus 3aganuii 13-16

KonnyectBo 06amioB, BBICTaBIAEMBIX 3a BBINOJHEHHE 3ajaHuil 13—16, 3aBUCUT OT NOJHOTHI
pelIeHrs U IPABUJIBHOCTU OTBETA.

OOume TpeOOBaHUS K BBHINOJIHEHUIO 3aJaHUN C pa3BEPHYTHIM OTBETOM: PELICHHME JIOJKHO
OBITh MATEMaTHYECKH TPAMOTHBIM, IIOJHBIM, B YaCTHOCTH BCE€ BO3MOXKHBIE CIIydal JOJDKHBI OBITH
paccMoTpeHbl. MeTo/ibl perieHus, GopMbl €ro 3auck U (JOpMbl 3aIIMCH OTBETA MOT'YT OBITh Pa3HBIMHU.
3a pelieHue, B KOTOPOM OOOCHOBAaHHO IIOJY4YE€H IpPaBWIbHBIM OTBET, BBICTABISETCS MaKCHMalIbHOE
KonuyecTBO OayioB. IlpaBWiibHBIM OTBET MNpPU OTCYTCTBUM TEKCTa pelleHus oreHuBaercs B 0
0aoB.

OKcrepT NpOBEpSET TOJIBKO MaTeMaTHYeCKOe COJEp)KaHUe MPEeACTaBICHHOIO pEelIeHus, a
0COOEHHOCTH 3aIUCH HE YUUTHIBAIOT.

B kpurepusx oOlLeHMBaHHS KOHKPETHBIX 3aJaHMH cojepxkarcs oOmue TpeOoBaHUS K
BBICTABJICHUIO OaJIJIOB.

[Ipy BBIMOMHEHMU 3aJaHUsI MOXKHO HCIOJIb30BaTh 0€3 J10Ka3aTeIbCTBA M CCHUIOK JIFOObIE
MaTeMaTH4eckue (akThl, coaepKamuyecs B Y4YeOHMKaX M YYEOHBIX IOCOOMSIX, BXOJSAIIUX B
@enepanbHblii  nepeyeHb — Y4eOHMKOB,  PEKOMEH/IOBaHHBIX (JOMyILEHHBIX) MMHUCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoit denepanum.

Bapuanr 1

Pewnre ypasuenne —x” +2x+2=3+sin’mx.

CogepaalHe BepHOro 0TEETA H YKA3AHHA N0 OUEHHBAHHED
(OomycKalTcs HHEIE (POPMYIHPOBKH OTBETA, HE HCKAKAKOIIHE Ero CMBICTa)
YKasauua K OLEHHBAHHIO Banas
Jdano pemenne ¢ obeacuennami. [Ipapunerbli oTeet 2
[lpaBuneHEl OTRET, HO HET AOCTATOYHEIX 0OLACHEHHH 1
Bo Bcex ocTANLHBIX CAYYAAX 0

Oreer: 1.

Peumnre HepaBeHCTRO llc:-gz:c2 <2,

Copepaanne BepHOT0 0TBETA H YKAIAHMS N0 OUEHHBAHHIO
(aomyckalorcs HHble GOPMYIHPOBKY OTBETA, HE HCKAKAIONIHE €10 CMBICAA)
YKa3aHHA K OLCHHBAHHIO banasi
Hauio petterue ¢ obbacHeduaMy. [Tpasuneusii oreer 2
B oTeeTE HE HCKIIOUEHa TOUKa x = () 1
Bo BceX oCTANBHBIX CAYYAAX 0

Oreer:[-2; 0) w(0; 2].

B npasunbHo#i TpeyroabHoil mupamuae MABC ¢ BepmmnHoii M BbicoTa paBHa 3, a 00KOBbBIE
pedpa paBHbl 6. Haiigure niiomaab ceyeHusi 3TOM MUPAMHUAbI IVIOCKOCTHIO, POXOASIIe yepe3
cepenuHbl cTopoH AB n AC napanniensHo npsimoit MA.
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Pemerne.

Ilycte FF w G — cepegwwsl péGep AC W AB
cooTeeTcTBeHRO. Orpeaxn FK w GL papanmnensun MA, riae
Touks K B L — cepegusm péfep MC w MB ‘

VA
. T FK="L= A
coarsetctBendo. Tlockomsky FK o =GL, wckomoe = X/
H

cedenne — paparnenorpaMyd FGLEK .

B

[yets MH — BRIcOTE W MeamaHa Tpeyronsimka MBC , AH — Megpana u
BRICOTA Tpeyromrmka ABC, Torma mnnockocts MHA nepnermikynspHa
nnockocth ABC, 3nawuT, mpames M4 nepuenmixynapra npsvod BC . OTpe3ok
FK napanneneu M4, otpezok FG napannznea BC, cnepowaremesno, FGLK —
TIPRMOY OB HMX .

[lyete MO — sricoTa nupamuisl, terga MO=3, M4{=6, oTkyaa
04=3J3. B NpaBuibHOM Tpeyrombumxe ABC, rme O — ero uedrp,
BC = 043 =9,

B npamoyromumke FGLE

BC _9 MA 27
FG=—==: FKk= =3; 8 =FG:-FK ==—,
2 2’ 2 rTUREX 2
27
Otper: —.
2
Coaepkanve KpATEPUA Banmm
O60CcHOBAYHO NOTY9ER BEPARIH OTHET 2
Pewnenne cogepauT o0OCHOBAHWHER Mepexol K UnaHWMETpAYEckOR
38089¢, 00 MTOMyICH HEBEPHEIH OTBCT HM PelliCHHE HE 3aKOHYCHO, i

HITH BIPH MPABHALHOM OTBETE PEIIETHE HEJOCTATOYHO 000CHOBAHO

PemeHre HE COOTRETCTRYET HW OAHOMY W3 XPATCPHEB, MepeInceRREI
BRILE

Mareumansnolil Haan 2

Haiimure BCe 3HAYEHHA MAapaMETpa g, NPH KOTOPHIX YPaBHEHHE (xz . x)(xi +5x+ 6] =g HMEeT poB-

HO TPH KOPHA.

Conep»aHne BePHOT0 0TBETA H YKa3aHHA N0 OUEHHBAHHID
{TOMYCKAOTCA HHEE GOPMYIHPOBKH OTBETA, HE MCKAMAIOIIHNE €10 CMBICHA)
VEAZaHHA K OLeHHBAHHIO Fannwi

Jauo pemenue ¢ obsacuenuamu. [pasunsasiii oTeeT 3
JIaHH HenoCTATOYHLIE OOBACHEHHS WIH JONYLIeHA BEIYMCIHTENbHA® OMIHOKAa NpH 2
pelIeHHH BEPHO COCTABMEHHOH MO YCMOBHID 3a1a4H CHCTEMB!
Jonymena norudeckas omubka B pelleHnH, HO HadaeHo Kakoe-nu0o 3HaYeHHe ma- 1
paMeTpa g

Bo BeeX 0CTANBHBIX CIYHAAX 0
OTeet: a= 3 .

16
Bapmuanr 2

X
Pewuute ypaBHeHne —x° +4x=35 +cos—.
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ColepxkanHe BEPHO0 0TBETA M YKA3AHHA N0 OUEHHBAHHIO
{momyckaroTcs uuee QOpMYIHPOBKH OTBETA, HE HCKaKAIOLTHE €ro CMEICHA)
YEa3aHHA K OLEHHBAHHID Banael
Jano peuienne ¢ o6bAcHeHHsML. TIpaBUABHLLE OTBET 2
[IpaBH/IBHEIH OTBET, HO HET JOCTaTOYHBIX 0OLACHEHHI 1
Bo Beex oCTaNBHBIX CIYYAAX 0
Oveert: 2.
Pelnute HepPaREHCTBO Iug,xz >—4,
3
Coaep:xanne BePHOT0 0TBETA H YKA3AHHA 10 OUEHHBAHHK
(mOmYyCKaloTCA HEBIE thOpMYTHPOBKH OTBETA, HE HCKAMKAIOIHE ero CMbICIA)
YKa3aHHA K OUCHHBAHHIO Baxnbl
Hauo pewerne ¢ obpacHeHHaMH. [IpasHneHEIH 0TBET 2
B oTseTe He HokAxdeHa Touka x = () 1
Bo Brex 0cTANBHBIX CAYYAAX 0

Oteet: (—9; 0)w(0;9).

B npaBH/IBHYIO IIECTHYT0JIBHYI0 IMPAMUAY, 00KOBOE pedpo KOTOPOil pABHO /5, a BbICOTa paBHa
1, Bnucana cgepa. (Chepa kacaercst Bcex rpaneit nmpamuabl). Haiiaure niomans 31oii cdepsl

Pewenne,

Ilyete  MH  —  BBICOT2  NpaBHALHOR M
WeCTHYroNLHOMH NUPaAMUIBI MABCDEF c
sepwHuaod M, Toraa tpeyroneuuk  AMH

npaMoyronbHeii, MA = \E. MH =1, oTkyna

AH =N MA* ~MH? =2,

TpeyronsHnk ABH PaBHOCTOPOHHMIA,
cnenoparensio, AB=AH =2. B Tpeyronsiuke

AME BuicoTa ‘g
|' AB\? A b
MN = .‘JI ﬂ'fﬁz - (T) =2, N B C

B npasuaesom tpeyronsiuke AHB Beicota HN = M’; 2 =43,

Lentp O cdeprl, BnucanHoi B NPaBHALHYI) WECTHYTOABHYIO NHPaMHAY,
nexuT Ha e€ Beicore MH, Touka K kacaHmua cepwl M Dokosol rpawu AMB
nexuT Ha oTpeske MN . Tpeyronsuukn MOK w MNH noaobHel, noatomy

MO:OK =MN:HN; (1-r)-3=2.r; r=23-3,
rae ¥ — paamyc chepel.
Mrowams cheput S = 4nr’ =12(7-443 )x.

Oteer: 12(?-4»‘@):{.

Conepanue KpHTE]]HJIm B bannel
ObocHoBaHHO NONYYeH BepHbIi OTBET 2
Pewenne conepwuT ofocHOBaHHBIH Nepexol K MIaHHMETPUYECKOH
3afiaye, HO NMoJTy4eH HEBEPHBIH OTBET MW PELIEHHE HE 3aKOHYEHO, 1
HJIH NPH NPaBHJIBHOM OTBETE pPELLIEHHE HEAOCTATOUHO 0DOCHOBAHO

PeweHwne He COOTBETCTBYET HH OAHOMY H3 KPHTEPHEB, NEPEYHCMEHHBIX
BEILLE

| Marcumanshsiti Gann 2
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Haiinute Bee 3HauyeHHA napaMerpa b, NpH KOTOPHIX YpaBHEHHE (x2 - l)[::c:2 +2x) =h HMeEET poBHO
YeTHPE KOPHA.

Coaep:xanue BePHOTO 0TBETA H YKA3AHHA N0 OHEHHBAHMIO
(momnyckaroTea HHuIE HOPMYTHPOBKH OTBETA, HE HCKAMAIHE ET0 CMBICIA)
YkazaHHs K OLEHHBAHHIO Bananl

Jano pewenne ¢ obbachenusmu. [lpasunsuelii oreer 3
JlaHel HemocTaTouHble OOBACHEHMA HAH AONYLIEHA BRMHMC/MTENBHaA ownbka npH 2
pelleHH BEPHO COCTARICHHOMN 110 YCNORMIO 330441 CHCTEMBI
JonyueHa norHyeckas omudka B peLIGHAH, HO HaiiicHO Kakoe-THDo 3HauYcHHE na- |
pametpa b

Bo Beex ocTalbHBIX eIy4anx 0

OreeT: -lr:bf.::;—.
16

CucreMa OueHUBAHUSI 32aHUI BADUAHTA KOHTPOJbHBIX H3MEPUTEJIbLHBIX MATEPHATIOB

[IpaBunpHOE pelieHne Kaxaoro w3 3amaHuii 1-12 onenuBaercs 1 6amom. 3a1aHue CYMTACTCS
BBITIOJIHCHHBIM BEPHO, €CJIM YYaIIUICs Jall MPaBWIbHBIA OTBET B BHJIE LIETIOTO YKCIIa UM KOHEYHOM
JECATUYHOM IpoOH.

Pemenus 3amaHuii ¢ pa3BEpHYTHIM OTBETOM oleHHBatoTcs or 0 go 3 Oamnos. IlonHoe
MpaBUJILHOE pEIICHUE Kaxaoro u3 3amaHui 13—15 omenumBaercs 2 Oamnamu, 3amaHus 16 — 3
Oautamu.

[IpoBepka BbIMmoJiHeHUs 3agaHuii 13—16 TPOBOAMUTCS HSKCIEPTOM HA OCHOBE CIICHAIBHO
pa3paboTaHHON CHCTEMBI KPUTEPHEB.

MaxkcuManbHbId TEepBUUHBIN Oamn 3a Bcio padoty — 21. [lepBuunble Oayuibl mepeBOASTCS B
OTMETKY 10 5-0ayUTbHOM HIKaIe.

IlIkana nepeBoja nepBUYHBIX 0AJLTI0B B OTMETKY

KonnuecTBo nepBUUYHBIX 0_5 6-10 11-15 16- 21
OaJUI0B
OTMeTKa «Q» 3» «dy «S»
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[Ipunoxenue 2

MeToauuecKkue MATEPHAJIbI
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MeTtoanueckue MaTepUuabl
no npeamery «MaremaTtuka» 10 kiaace

YuyeOHMKH:

1. YuyebHo-MeToAMUYeCcKOe oDecreyeHne kKypca mareMatuku YMK "AnreOpa m Havana
Matemarnueckoro ananmusa" st 10—11 k. ba3oBeiii ypoBenb. YueOnuku 10-11 kiacc Anrebpa
Mopakosuy A.T'.

Iporpammel «Marematuka 5-6 kimaccel. Anredpa 7-9 kmaccel. AnreOpa u Havana aHaimza 10-11
kiacce». ABT.: .M. 3ybapeBa, A.I'. MopakoBuu

YueOHnuk «Anre0Opa u Hayana aHanuza» 10-11 knaccel. Aprop A.I'. MopakoBuy

3apauHuk «AnreOpa u Havana ananmza» 10-11 knaccel. ABT.: A.I'. Mopakosuy, JI.O. [lenumiera
MeTtoauyeckoe mocodue s yuntens «Anrebpa u Havama anamusa» 10-11 xmaccel. ABrop AT
MopakoBud

KounrtpoabHblie padorsl «Anredpa u Hauvana ananuza» 10-11 kmaccel. ABT.: A.I'. Mopakosuy, E.E.
TynbunHCKAs

CamocrosiTesibHbIe padoThl «Anredpa u Havana aHanu3a» 10-11 knacesl. ABTop JILA. Anekcanaposa
TemaTnueckue TecThl U 3a4eThl «Anredpa u Havana aHanu3a» 10-11 kmaccel. ABT.: JI.O. [lenumiena,
T.A. Kopemxkosa

Cepus «EI'J: mar 3a marom» «Anrebpa u Hauana ananusa». Astop [1.B. Cemenos. YMK mns 10-11
kimaccoB "AunreOpa W Hayanma MaTtemarudeckoro anammsa". I[IpoduibHBIA ypoBeHB. ABTOpPCKHI
KOJUIEKTUB 110/ pykoBoACTBOM A. I'. MopakoBuua

Iporpammel «Marematuka 5-6 kimaccel. Anredpa 7-9 kmaccel. AnreOpa m Havana aHayimza 10-11
knaccel». ABT.: .U 3ybapeBa, A.I'. MopakoBud

YueOnuku «Anredpa u Hauana aHanusza» 10, 11 knacesl. ABt.: A.I'. Mopakosuy, I1.B. Cemenos
3agauHuku «AnreOpa u Havana aanmsa» 10, 11 kmaccel. ABT.: A.I'. Mopakosuy, JI.O. Jlenumesa,
JL.U. 3BaBuy, T.A. Kopemxona, T.H. Mumryctuna, A.P. Pszanosckuii, [1.B. Cemenon

Metoauyeckoe mocodue i yuutens «Anredpa u Havana aHanm3a» 10, 11 kmacceel. ABT.: AT
Mopuakosuy, [1.B. Cemenon

Konrtpouabnbie padorbl «Anredbpa u Havana ananuza» 10, 11 kmaccel. Arop B.M. I'muzOypr
I'eometpusa 10-11 xmaccer IIporpammel o6meoOpazoBarenbHbIX yupexaeHuil. ['eomerpust 10-11 ki
I'mazkoB HO.A. u ap. I'eometpusi: Pabouas terpans ans 10 knacca byryzoB B.®. u np. 'eomerpus:
Pabouas terpans st 11 xknacca 3uB b.I'. u qp. unaktudeckue matepuanst 11t 10 ul 1 kimaccos Caaksin
C.M. u np. Uzyuenune reomerpun B 10-11 xinaccax. Kaura nns yuurens 3us b.I'. 3agaun no reomerpun
st 7-11 ki Kadepor A K. Marematuka. 3agaunuk 10-11 ki

IIpe3enTanun: 1.Ypoku anre6pst Kupunna u Medoaus 7-11

2. Ypoku reomerpun Kupumia u Megponus 7-11

3.Y4eOHoe sneKkTpoHHOE n31anne Maremaruka 5-11

4.bosbInast SHIMKIONEUS MKOJbHUKA 5-11 Kitacchl

HNuTepHer pecypcnl:

MunuctepctBo 06pazoBanus PO;

Enunas komnexius LIOP http://school-collection.edu.ru

http://www.drofa.ru — caiit uzgarenscraa «JIpoda»

http://www.edu.ru/ http://uztest.ru2 http://4ege.ru

Tectuposanue online: 5 - 11 xiaccsi : http://www.kokch.kts.ru/cdo/

[Tenarormueckas macrepckas, ypoku B IHTepHeT u MHOroe apyroe: http://teacher.fio.ru

HoBrie TexHonoruu B oOpazoBanuu: http://edu.secna.ru/main/ [lyreBogutens «B mupe Haykm» ist
MIKOJBHUKOB: Nttp://www.uic.ssu.samara.ru/~nauka/

Merasunuknoneaus Kuprmta u Medoaus: http://mega.km.ru

CaMTHI «QHIUKIONe NN SHITUKJIOTIE I, HaTpUMep: http://www.rubricon.ru/ ;
http://lwww.encyclopedia.ru/
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MeTtoanueckue MaTepUuabl
no npeamery «MaremaTtuka» 11 kaace

Harusaanblii MaTepuas:

1. TaOmuusl 110 MaTeEMaTUKE

2. JleMOHCTpalMOHHBIC: YTOJBHUK (TPSAMOYTOJIbHBINA, PaBHOOEAPEHHBIN), LUPKYIb, JTHHEHKH,
TPaHCHIOPTHP.

YuyeOHMKH:

1. YueOHO-MeTOAMYeCKOe oOecnedeHnne kypca wmarematuku YMK "Anre6pa um Hauana
Matemaruueckoro aHammza" g 10—11 kiu. baszoBenii ypoBeHb. YueOnuku 10-11 xmacce
Anrebpa Mopakosuu A.T'.

Iporpammel «Marematuka 5-6 kimaccel. Anredpa 7-9 kmaccel. AnreOpa u Havana aHanmza 10-11
kiacce». ABT.: .M. 3ybapeBa, A.I'. MopakoBuu

YueOHnuk «Anre0Opa u Hayana aHanuza» 10-11 knaccel. ABrop A.I'. MopakoBuy

3apauHuk «AnreOpa u Havana ananmsa» 10-11 knaccel. ABT.: A.I'. Mopakosuy, JI.O. [lenumiesa
MeTtoauyeckoe mocodue s yuntens «Anrebpa u Havama anamusa» 10-11 xmaccel. ABrop A.T.
MopakoBuy

KourtpoabHublie padorsl «Anredpa u Hauvana ananuza» 10-11 kmaccel. ABt.: A.I'. Mopakosuy, E.E.
TynpunHCKass

CamocrosiTesibHbIe padoThl «Anredpa u Havana aHanu3a» 10-11 knacesl. ABtop JILA. Anekcanaposa
TemaTnueckue TecThl U 3a4eThl «AnreOpa u Havana aHanuza» 10-11 kmaccel. ABt.: JI.O. [lenumesa,
T.A. Kopemkosa

Cepus «EI'J: mar 3a marom» «Anrebpa u Hauana ananuza». Astop [1.B. Cemenos. YMK nns 10-11
kimaccoB "AunreOpa W Hayanma Martemarmdeckoro anammsa". I[IpoduibHBIA ypoBeHB. ABTOpPCKHI
KOJUIEKTUB 110/ pykoBoACTBOM A. I'. MopakoBuua

Iporpammel «Marematuka 5-6 kimaccel. Anredpa 7-9 kmaccel. AnreOpa m Havana aHayimza 10-11
knaccel». ABT.: .W. 3ybapeBa, A.I'. MopakoBud

YueOnuku «Anredpa u Hauana aHanusza» 10, 11 knacesl. ABt.: A.I'. Mopakosuy, I1.B. Cemenos
3agauHuku «AnreOpa u Havana aHanmsa» 10, 11 kmaccel. ABT.: A.I'. Mopakosuy, JI.O. [[enumesa,
JL.LU. 3BaBuu, T.A. Kopemkona, T.H. Mumryctuna, A.P. Pszanosckuii, [1.B. Cemenon

Metoanueckoe mocodme ais yuutens «Anrebpa u Hayana anHanuza» 10, 11 kmaceel. ABr.: AT
Mopakosuy, [1.B. Cemenon

KonTposabuble padorbl «Anrebpa u Hauvana aHaimuza» 10, 11 kmacesl. ABtop B.M. T'musOypr
I'eomerpusa 10-11 xmaccer IIporpammel o6meoOpazoBarenbHbIX yupexaeHuil. ['eomerpust 10-11 ki
I'mazkoB HO.A. u ap. I'eometpusi: Pabouas terpans ans 10 knacca byryzoB B.®. u np. 'eomerpus:
Pabouas terpans muist 11 xnacca 3uB b.I'. u qp. unaktudeckue matepuanst 11t 10 ul 1 kmaccoB Caaksin
C.M. u np. Uzyuenune reomerpun B 10-11 xinaccax. Kaura nns yuurens 3us b.I'. 3anaun no reomerpun
st 7-11 ki Kadepor A K. Marematuka. 3agaunux 10-11 ki

IIpe3enTanun: 1.Ypoku anre6psl Kupunna u Medoaus 7-11

2. Ypoku reomerpun Kupumna u Megponus 7-11

3.Y4eOHoe sneKTpoHHOe n3anne Maremaruka 5-11

4.bosbInast SHIMUKIONEUS MKOJbHUKA 5-11 Kitacchl

HNuTepuer pecypebl :  MunucrepctBo  obOpasoBanuss P®; Enunas xomnekuus — L[OP
http://school-collection.edu.ru http://www.drofa.ru — caiit uzgarenscrsa «JIpodax» http://www.edu.ru/
http://uztest.ru2 http://4ege.ru TectupoBanue online: 5 - 11 kmaccs : http://www.kokch.kts.ru/cdo/
[lemarornyeckas Mactepckas, ypoku B HMHTepHer m mHoroe apyroe: http://teacher.fio.ru Hossie
TEXHOJIOTUM B oOpazoBanuu: http://edu.secna.ru/main/ IlyreBomutens «B wmupe Haykm» s
IKOJBHUKOB: http://www.uic.ssu.samara.ru/~nauka/ Merasunuxnonenus Kupumna u Medoaus:
http://mega.km.ru caiiTel «IHIUKIONEANN SHIUKIONEAUNY, Hampumep: http://www.rubricon.ru/ ;
http://lwww.encyclopedia.ru/
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