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1.Ilnannpyempble pe3yabTaThbl 0CBOEHHSI y4e0OHOT0 MpeaMeTa
«MaTeMaTuKa»

I[Inanupyemblie TUYHOCTHBIE Pe3yJbTAThI 0CBOEHHS Y4eOHOTI0 IpeaMeTa

«MaTeMaTHKa»:
FOTOBHOCTh W CIIOCOOHOCTh  OOydYarommxcsi K  CaMOpPa3BUTHIO U
CaMOBOCIIMTAaHUIO B COOTBETCTBHHM C OOIIEYEIOBECYCCKUMHU IIEHHOCTSIMU U
ujearaMyd  TPaXAaHCKOTOo  OOIIecTBa, MOTPEOHOCTH B (PU3UYECKOM
CaMOCOBEpPIIIEHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/10POBUTEIBHOM
NeSITeTbHOCTDIO;
TOTOBHOCTh OOYYarOMIMXCSI K KOHCTPYKTHBHOMY VYYacTHIO B TPUHSTHH
pEIICHMH, 3aTParuBarOIINX WX IIPaBa U WHTEPECHI, B TOM YHCIIC B Pa3IMYHBIX
dopmax 0OIIECTBEHHOW CaMOOpraHU3alli, CaMOYIpaBJICHUS, OOIECTBEHHO
3HAYUMOM JESATEIHHOCTH;
pa3BUTHE KOMIIETCHIIMM COTPYJAHMYECTBA CO CBEPCTHUKAMH, JIETbMHU
MJIQJIIIETO0  BO3pacTa, B3pOCIBIMA B 00pa3oBaTelibHOM, OOIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIEIOBATEIbCKOM, MPOEKTHOM U JPYyrux BUAAX
NeSITETbHOCTH.
TOTOBHOCTh U CITOCOOHOCTHh K 00pa30BaHUIO, B TOM YHUCJIE CaMOOOpa30BaHUIO,
Ha TIPOTSDKEHMM BCEH KU3HM, CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCICIIHON Mpo(ecCHOHATBHON 1M OOIIEeCTBEHHOMN
NEeSATETHHOCTH;
OCO3HaHHBIA BBIOOP Oyaymier mpodeccuu Kak MyTh M CIOCO0 peaau3aiun
COOCTBEHHBIX JKU3HECHHBIX TIIAHOB;
TOTOBHOCTBH 00YYaIONUXCs K TPYAOBOH MPOoheCcCHOHANBHON IeATeTLHOCTH KaK
K BO3MOXHOCTHM  y4YacTWsi B  PCIICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TIPOOJIEM;
NOTPEOHOCTh TPYAWTHCS, YBOKCHHE K TPyAy M JIIOASIM TpyAa, TPYIOBBIM
JTOCTIKCHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIECHUE K

pPa3HbIM BUJIaM TPYI0BOM AEATEIBHOCTH;



IInanupyemblie MeTanpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS Y4eOHOI0 NpeaMeTa

«MaTeMaTuKa»

1. PeryasiTuBHbIE YHHBepPCAJbHbIE Y4eOHbIE JelicTBUS
BbINyCKHUK HAYYHUTCH:

CaMOCTOSITENIEHO OIPENeNATh IIeNH, 33aaBaTh MapaMeTpbl U KPUTEPUH, TI0O KOTOPHIM
MO>KHO OTIPEICIUTh, YTO 1[ETh JOCTUTHYTA;

OIICHWBATh BO3MOXKHBIC TOCTEACTBUS JIOCTH)KCHHS IIOCTaBJICHHOW IIeHM B
JeSATETLHOCTH, COOCTBEHHON >KM3HU M JKU3HHU OKPYKAIOIINX JIFOACH, OCHOBBIBASICh HA
COOOpaKEHUSIX ITUKUA U MOPAJIH;

CTaBUTh U POPMYJIMPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEeIbHON JIESITEIIbHOCTH
U )KU3HEHHBIX CUTYaIIUsX;

OIICHMBATh PECYpChl, B TOM YHUCJE BpeMs W JIpyrue HeMaTepHallbHbIE PECypChl,
HEO0OXOIUMBbIE IS IOCTHUKEHUS TTOCTaBICHHOU 1LIETIH;

BBIOMPATh IyTh JOCTYIKEHUS I, IUIAHUPOBATh PEIICHHWE IOCTABJICHHBIX 3ajad,
ONITHMU3UPYS MaTepHUAIbHBIEC U HEMaTEePUAIbHBIC 3aTPaThI,

OpraHu30BbIBaTh I(P(HEKTUBHBIN MOUCK PECYpCOB, HEOOXOAMMBIX JJISI JIOCTHIKCHUS
MOCTaBJICHHOM 1IN,

COTIOCTABJIATH TOJIYYCHHBI pe3ynbTaT ACSTENbHOCTH C TOCTAaBICHHOW 3apaHee

OCIBIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe NelcTBUS
BbInyCKHMK HAYYHMTCH:

UCKaTh W HAXOJIUTh OOOOIIEHHBIE CIOCOOBI pEIICHUs 3a7ad, B TOM YHCIE,
OCYUIECTBJISATh Pa3BEPHYThIM HHPOPMAIIMOHHBIN OUCK U CTABUTh Ha €r0 OCHOBE HOBBIE
(yueOHBIC U TTO3HABATEINLHBIC) 3a]1a4H;

KPUTUYECKH OLICHMBaTh M WHTEPHPETUPOBATH HH(POPMALMIO C PA3HBIX MO3UIUH,

pacrno3HaBath U GUKCUPOBATH MPOTUBOPEUMS B MH(POPMAITMOHHBIX UCTOYHUKAX;



UCIIOJIb30BaTh PA3JIMYHBIE MOJICIbHO-CXEMATUUYECKUE CPEJCTBA JJIsl MPEICTABICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOLICHWH, a TaKXE IPOTUBOPEUYHM, BBIBICHHBIX B
WH()OPMAITMOHHBIX UCTOYHUKAX;

HaXOAUTh W TPUBOJAUTH KPUTHYECKHE aAPryMEHThl B OTHOUICHWHU JCHCTBUU U
CYXIEHHUM JPYyroro; CIOKOMHO M Pa3yMHO OTHOCUTBHCS K KPUTHUYECKHM 3aMCUaHUSIM B
OTHOIIIEHUU COOCTBEHHOTO CYXKJICHMS, pacCMaTpUBaTh UX KaK PECypc COOCTBEHHOTO
pa3BUTHS,

BBIXOJIUTH 32 PAMKH Y4€OHOTO MIpeAMETa U OCYIIECTBISATH 1IeJICHATPaBICHHbBIN MTOUCK
BO3MOKHOCTEH JIJI1 IIMPOKOTO MEPEeHOca CPeICTB U CIOCOOOB JEeHCTBUS;

BBICTpanMBaTh  MHAWBUIYAJIbHYIO  00pa30BaTEIIbHYI0  TPACKTOPHIO,  YUUTHIBas
OTPaHUYEHHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIC OTPAHUYCHUS;

MCHATD U YACPIKHUBATh PAa3HbIC ITO3UITUU B MMO3HABATECILHOU ACATCIBHOCTH.

3. KoMMyHuUKaTHUBHbIEe YHUBEPCAIbHbIE YUeOHbIE 1eiCTBUSA
BbIyCKHUK HAYUYHMTCS:

OCYIIECTBIISITH ICJOBYK0 KOMMYHHUKAIIMIO KAK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU
(kak BHYTpU 0Opa30oBaTeIbHOW OpraHu3allid, TaK U 3a €€ MpeaesiamH), Moadupathb
MapTHEPOB IS JEJIO0BOM KOMMYHHUKAIIUKW UCXOJSI U3 COOOPaKEHUIN pPEe3ybTaTUBHOCTH
B3aUMOJICUCTBUS, a HE JTUYHBIX CUMIATHUM;

MIPU OCYIIECTBJICHUHU TPYNIOBON pabOThl OBITh KaK PYKOBOIUTEIEM, TaK U UYJICHOM
KOMaH/bl B Pa3HBIX POJISIX (TeHepaTop HieH, KPUTHUK, HCIOJHHUTENb, BBICTYHAOIINM,
AKCHEPT U T.1.);

KOOPAUHUPOBATH M BBHITIOIHATH paOOTy B YCJIOBUSX PEATBHOTO, BUPTYAJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS,

Pa3BEPHYTO, JIOTUYHO M TOYHO M3JIAraTh CBOKD TOYKY 3PEHHUSA C HMCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX ) SI3IKOBBIX CPEJICTB;

pacrio3HaBaTh KOH(JIMKTOIEHHbIE CUTyallud W MPeaOoTBpaniaTh KOH(IUKTHI 10 HX
aKTUBHOM (ha3bl, BEICTpAUBATh JICJIOBYIO U 00pa3oBaTEIbHYI0 KOMMYHHUKAIIUIO, n30eras

JJMYHOCTHBIX OIICHOYHBIX CY)K,Z[GHI/II\/JI.



IInanupyemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHUS] y4eOHOI 0 NIpeIMeTa

«MaTeMaTuKa:

Yriay0aeHHbl YpOBeHb

Pa3nen |. BbIyCKHMK HAYYHUTCS I1. BpIyCKHUK MOJIyYHT
BO3MOKHOCTh HAYYHTHCH
Hesn g ycnemrsoro s obecneuenus 603MONCHOCU
0CBOCHUST IIPOJIOKEHUS 00pa30BaHUS YCNeuHo20 npoooJIdceHus 00pa308aHus
fpeamera M0 CHEHHUATBHOCTSIM, nO CReYUATbHOCMAM, CEA3AHHBIM C
CBSI3aHHBIM C MPUKJIATHBIM ocyuiecmenenuem Hay4Hou u
HCIIOJIb30BAaHUEM MAaTEMATUKHU | UCCNe008AMENbCKOU 0esIMebHOCU 8
ooracmu MamemamuKy U CMEHCHbLX
HayK
TpeOoBanus K pe3yJbraram
Inemenmur | — (CBOOOIHO OHGpI/IpOBaTI,1 Jlocmuoicenue pezyriomamos pazoena I,
meopuu . onepuposams NOHAMUEM OnpeoeneHusl,
MHOMHCECME MTOHATHUSIMU: KOHEUHOE y
OCHOBHBIMU BUOAMU ONpedeNeHUl,
;’mmmamuq MHOXECTBO, AJIEMEHT OCHOBHBIMU BUOAMU MEOPEM;
ecKoii MHOSKECTB, HOHUMAMb CYMb KOCBEHHO20
JI0ZUKU ookazamenbcmea,
MOJAMHOKECTBO, onepupo8amv NOHAMUAMU CHEMHO20 U
e — HeC4emHo20 MHOMCEeCmad,

00bEIMHEHNE U PA3HOCTh

MHOJKECTB, YU CIIOBbIE
MHOXECTBA Ha
KOOPAMHATHOM  NIPSIMOMU,
OTPE30K, VHTEpBal,
ITOJYUHTEPBAI,

MIPOMEXKYTOK C BBIKOJIOTOM
TOYKOH, rpaduueckoe
NPEACTABICHUE MHOKECTB
Ha KOOPAMHATHOU

IIJIOCKOCTH;

NPUMEHAMb MEmOo0 MaAmMemMamudecKkoll
UHOYKYUU OJIs1 NPOBEOEHUS.
PaccysHcoeHutli u 00Ka3amebCmas u
npu peutenuu 3a0au.

B nosceonegnoii scuznu u npu uzyuenuu
Opy2ux npeomemos:

UCNONIL308AMb MEOPEMUKO-
MHOIHCECMBEHHbIU A3bIK U A3bIK
JIO2UKU OJ1s1 ONUCAHUSL PEATbHBIX
npoyecco u AeleHull, Npu peueHuu
3a0au Opyeux yueOHvIX NpeoMemos




— 3ajJaBaThb MHOKECTBa
MIEPEYUCICHUEM U
XapaKTepUCTUUECKUM
CBOMCTBOM,;

— ONEpUpPOBATh MOHATUSIMU:
YTBEPKICHUE, OTPUIIAHUE
YTBEPKJICHUS, UICTUHHBIE U
JIOKHBIE YTBEPKACHUS,
pPUYUHA, CJIeJICTBUE,
YacTHBIM Clly4ail 0011ero
YTBEPKICHUS,
KOHTPIIPUMED;

— TPOBEPSTH
MIPUHAJITICKHOCTh
AJIEMEHTA MHOKECTBY;

— HaxOJWUTh IIEpeceyYeHUe Hu
00BbeIMHEHNE MHOJKECTB, B
TOM qyuclie
pEACTaBICHHBIX
rpauyecKu Ha YUCIOBOU
PSMON 51 Ha
KOOPJIMHATHOM TIJIOCKOCTH;

— TIPOBOJUTH JIOKA3aTEIIbHbBIC
pacCyKJICHUA A
000CHOBaHUSI HUCTUHHOCTHU
YTBEPKICHUN.

B nosceonesnoil scuznu u npu
usyueHuu Opyaux
npeomemos:

— HCIOJb30BaTh  YHCIIOBBIC




MHOKECTBA Ha
KOOPAMHATHOM MPAMOU U
Ha KOOPJAMHATHOU
IJIOCKOCTHA JUIsI ONMCAaHMS
peanbHBIX IPOLIECCOB U
SIBJICHUU

MIPOBOAUTD JOKAa3aTEIbHbIE
pPacCyKJICHHs B CUTyaLlUsIX
IOBCEHEBHOM >KU3HU, IIPU

pEelIeHNH 3a/1ad U3 JPYrux

MIPEIMETOB
Yucna u Ceoboguo  omepuposarth | JJocmuoicenue pezynomamog pasoena ll;
évlpasrcenun Cc80000HO ONEPUPOBAMb YUCTOBLIMU
MOHATUSAMU: HATypaIbHOE
MHOCECMBAMU NPU PeleHUU 3a0al,
9HCIIO, MHOKECTBO | HOHUMAMb NPUYUHBL U OCHOBHbLE UdeU
PACUUpeHUst YUCTOBbIX MHOICECMB,
HaATypaJbHBIX qHCell,

OocJao€ YHCJIIO, MHOXKCCTBO

LeJIbIX quced,
OOBIKHOBEHHAsI IpoOBb,
NeCcATHYHAs pOOB,
CMEIIIaHHOE 9HCIIO,
paloHaIbHOe YHCIIO,

MHOKECTBO PallMOHAJIBHBIX
yucesl,  UPPALMOHAIBHOE

YUCJIO, KOPEHb CTCIICHU I,

JICCTBUTEIILHOE 4uCJIO,
MHO>KECTBO
JICUCTBUTENILHBIX  YHCEI,
reoOMeTpUIECKas
HHTEpIpETALUSA
HATYpPAIbHBIX, LICJIBIX,

671a0enmb OCHOBHLIMU NOHSMUSIMU
meopuu 0erUMoCmu npu peueHuu
CMAaHOapmHubIX 3a0ay

umemsv 6a308vle NPeOCMAasietus o
MHOJICECMBE KOMNAEKCHBIX YUCE,

C80000HO BbINOIHAMb MOHNCOECNEEHHbIE
npeobpazosanus
MPUSOHOMEMPUYECKUX,
J102apU@MUYECKUX, CmeneHHbIX
BbIPANCEHUL,

eradems opmynou bunoma Heromona,

NpUMEeHSAMb NpU peueHul 3a0a4
meopemy 0 TUHEHOM
npeocmasnenuu HO/;

NPUMEHSMb Npu peteHun 3a0a4
Kumatickyro meopemy 06 ocmamkax;

npuMeHsms npu pewieHuu 3a0ay Manyro
meopemy Depma;

YMemb 8bINOJHAMb 3ANUCH YUCIA 8
NO3UYUOHHOU CUCmeMe CUUCTEHUSL,

NPUMEHSMb NPU peleHUuU 3a0ay
MmeopemuKo-4uciosvie YYHKyuu.:
YUCIO U cymMma oeaumeneti, QyHKYuo




palMOHAIbHBIX,
JIEMCTBUTEIILHBIX YHCEIT,
IIOHUMAaTh W  OOBICHATH
pa3HUIly MEXIY
[MO3UIIMOHHOM u
HETIO3UIIUNOHHON

CHUCTCMaMU 3aIllMCH YHCCII,

IMEPCBOJAUTDH quciia n3

OI[HOﬁ CHUCTCMBI 3aIlliuCu

(cuctembl cuMclieHUs) B

APYTYIO,

JIOKa3bIBaTh 5
UCIIOJIb30BaTh  MPU3HAKU
JNETMMOCTH  CyMMBI |
MPOU3BEACHUS npu
BBIIIOJTHEHUH BBIYUCIICHUN
U pElICHUH 3a/1a4;
BBITIOJIHATE OKpYTIJICHUE
palMoOHAIbHBIX u
UppallMOHAIBHBIX YHCEINl C
3aJJaHHOM TOYHOCTBIO;
CpaBHMBATH
JICUCTBUTEIILHBIE yucaa

pa3HBIMH criocobamu;

yIOPSAI0YNBATh Yyuca,
3aIIMCAHHbBIC B BUJIE
OOBIKHOBEHHOU u

JNECATHYHON JpoOH, YHcIa,

3aIlIMCaHHBbIC C

dunepa,

NPUMEHAMb NPU peuleHuu 3a0ay YyenHvle
opoou,

NPUMEHAMb NPU peleHuy 3a0ay
MHO20UIEHbL C OeUCBUMENbHBIMU U
yenvimu Kodpouyuenmamu;

61a0emsb NOHAMUAMU NPUBOOUMDLIL U
HenpugooUMblil MHO20UJIEH U
NPUMEHSAMb UX NPU peleHuU 3a0a4;

NPUMEHSAMb NPU peueHUuU 3a0ay
OcHosHyo meopemy aneeopbi,

NPUMEHSAMb NPU peleHuy 3a0ay
npocmetiuiue GyHKYuu KOMNIEKCHOLL
nepemMeHHolU KaK 2eomempuyeckue
npeobpazosanus




UCIIOJIb30BaHUEM
apumeTnyecKoro
KBaIpaTHOTO KOPHS,
KOpHEH CTeTneHu OoJIbIe 2;
Haxoaute HOJI m HOK
pa3HBIMH  crocobaMu U
UCIIOJIb30BaTh  UX  TIpH
pelIeHUH 3a/1a4;
BBITIOJTHSITh BBIYUCIICHUS H
npeoOpa3oBaHus
BBIPAKEHUW, COJEPHKALIUX
JICHCTBUTENbHBIE YWCIA, B
TOM qucie KOpHU
HaTypaJbHBIX CTEIICHEN;
BBITIOJIHATh ~ CTaHJAPTHHIE
TOXKJIECTBEHHBIC
npeodpa3zoBaHus
TPUTOHOMETPHUCCKHX,
Jorapu(pMUYECKHUX,
CTETICHHBIX,
MppaIMOHATIBHBIX

BBIPAKEHU.

B noeceonesnotui scusznu u npu

usyueHuu opyeux
npeomemos:
BBITIOJTHATE U OOBSICHATH

CPaBHEHHE  pE3yJIbTaTOB
BBIUHCJICHUH TTPU PELIEHUN
MPAaKTUYECKUX 3a7ad, B

TOM 4YHCJIC HpI/I6J'II/I)KeHHBIX




BBIYMCJIEHUW,  UCIOIb3YS
pa3HbIe CIOCOOBI
CpaBHECHUI;

3aIliChIBATh, CPABHUBATH,
OKPYTJISATH YHUCJIOBbBIE
JAHHBIE peanbHbIX
BEJINYMH c

HCIIOJIB30BAHHUCM  PA3HBIX

CUCTCM U3MCPCHUA,

COCTaBJIsITh U OICHHUBATD

pa3HBIMU CIIOCOOaMU
YHCJIOBBIE BBIPAXKEHUS MPU
pPELIEHUH NPAKTUYECKUX
3a/1a4 ¥ 3a7a4 U3 APyTrux
y4€OHBIX MPEAMETOB

Ypasuenusn
u
HepaseHcme
a

CBoOoHO  omepupoBaTh
HNOHATUSMU:  YpPaBHEHHE,
HEPaBEHCTBO,

PaBHOCWIIbHBIE YPABHEHMS

u HEPABEHCTBA,
YpaBHEHHUE,  SBJISIOILICECS
CJIEICTBUEM JPyroro
YpaBHEHUS,  ypaBHEHWS,
PaBHOCHUJIbHBIE Ha
MHOXECTBE,
PaBHOCHIIbHbBIE
peoOpa3oBaHus
YpPaBHECHUH;

pemiatb  pa3Hble  BHJbBI

YPAaBHEHHU U HEPABEHCTB U

HX CUCTEM, B TOM YHCJIC

Jlocmuoicenue pesynomamos pazoena ll;

c60000HO  ompeldensimb — mun U

8blOUpaAmMb Memoo peueHus

nokasamejibHbvlX U JloeapuquuquKux

ypaeHeHuti u HepaseHcms,
UPPAYUOHATILHLIX — YPAGHEHUl U
HEpAaBeHcmes, MpueoOHOMEmMpPUUECKUX
VpaeHeHuti U HepaeeHcms, - Ux
cucmem,

c680000HO pewams cucmembl
JUHEUHBIX YPAGHEHUU,

peuiams 0OCHOBHblEe MUNbL YPABHEHULL
U HepaseHCma ¢ napamempamis,
3a0au

npuUmMerHAms npu peuteHuu

HepaeeHcmed Kowu —

bynsaxoeckozo, bepnynnu;

umenio npeécmaeﬂenue o




HEKOTOpbIE ypaBHEHUs 3-ii

u 4-ii creneHei, ApoOHO-

palOHAIIbHbIE U
MppalOHaIbHBIE,;
OBJIAJCTh OCHOBHBIMU

TAMIAMH  [TOKA3aTENbHbIX,
Jorapu(pMUUYECKHUX,
UppALMOHAIBHBIX,
CTENEHHBIXyPAaBHEHUN U
HEpaBEHCTB u
CTaHAAPTHBIMU METOJIaMH
UX PELICHUH U MPUMEHSThH
UX [P PEILICHUN 3a]1ay;
NPUMEHATH TeopeMy besy
K PEIICHHUIO YPAaBHEHHI;
IIPUMEHATH TeopeMy Buera
JUISL pELEHUsT HEKOTOPBIX
YPaBHEHUI CTENEHU BBIIIE
BTOPOW;

NOHUMAaTh CMBICJI TEOPEM O
PaBHOCUJIBHBIX u
HEPaBHOCHIIbHBIX
npeoOpa3oBaHUIX

YPaBHEHUW M YMETh HX

JIOKa3bIBaTh;
BJIAJIETh METOIaMU
pelieHus YpPaBHEHUH,

HCPaBCHCTB M HUX CHUCTEM,

yMETh BBIOUpATh METO[

HEpaseHcmeax  mextcoy

CMENEHHbIMU

cpeoHUMU




penieHus 1 000CHOBBIBATH
CBOM BBIOOD;
UCIOJIb30BaTh METO/]1
WHTEPBAJIOB ISl PEIICHHUS
HEPaBEHCTB, B TOM YHCIIC
JIpOOHO-pAlIMOHANBHBIX U
BKJIIOYAIONIMX B ce0s
HppalMOHATLHBIC
BBIPKCHUSI,

pemiath  anredpanyeckue
YpaBHEHUS W HEPABEHCTBA
u ux CUCTEMBI €
napameTpaMu
anreOpanyecKum u
rpaguuecKuM METO/IaMH;
BJIQ/ICTh pa3HBIMU
METOJIaMH JTOKa3aTeIbCTBA
HEPaBEHCTB;

pemarb  ypaBHEHUS B
IIEJIBIX YHCTIaX;
n300pakaTh MHOYKECTBA Ha
MJIOCKOCTH,  3aJlaBaeMble
YpaBHEHUSIMU,
HEpPaBEHCTBAMH H  HX
CUCTEMaMU;

CBOOOJHO  HCIOJIL30BAaTh
TOKJICCTBCHHBIC
npeoOpa3oBaHUs IpH

pELICHUU YpPaBHECHUU W




CHUCTEM YPABHEHUM

B nosceonesnoii orcuznu u npu

U3yyeHuu oOpyeux
npeomemos:
COCTaBIsITh W  pemiaTh

ypaBHEHUSI, HEPABEHCTBA,
UX CHCTEMBI IIPU PELICHUH
3alady  JIpYyrux  Y4eOHBIX
IPEAMETOB;

BBITIOJTHATH OIIEHKY
MPaBIONIOA00US
pEe3yIbTaTOB, MOJIYyYaEMBbIX
IIPU PEIICHUN Pa3IUYHbIX
YPaBHEHH, HEPABEHCTB U
UX CHUCTEM MPU PEIICHUU
3aJa4  JPpyrux y4eOHBIX
IPEAMETOB;

COCTaBJIATb M  pelIaTh
YPaBHEHHSI U HEPABEHCTBA
c napaMeTpaMu npu
pelieHun 3a1ad  JIpyrux
y4eOHBIX MTPEAMETOB;
COCTaBJIAATh ypaBHEHUE,
HEPAaBEHCTBO  WJIM  UX
CUCTEMY,  OIKCHIBAIOIINE
peaJbHYI0 CUTYAIUIO0 WIH
MIPUKJIATHYIO 3aaauy,
UHTEPIIPETUPOBATH
MOJTYy4YEHHbIE PE3YJIbTATHI;

HCIIOJIB30BAaTh




OporpaMMHBIE  CpElICTBa
OpU PEIIEHUU OTAEIbHBIX
KJIACCOB ypaBHEHUI U

HEPABCHCTB

Dyukyuu

Bnaners noHstuamu:
3aBUCUMOCTH BEJIMYHH,
byHKIIMS, apryMEHT U
3HauYeHHUEe (PyHKIINH,
00J1aCTh ONpeeIeHUs U
MHO>KECTBO 3HAUCHHI
byHKIMH, Tpaduk
3aBUCUMOCTH, rpauk
GyHKUMU, HYJIU QYHKIIH,
MPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHHE HAa YHUCIOBOM
MIPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE,
HauOoJIbIIIeEe U
HauMEHbIlIEE 3HAUYCHUE
(GYHKIIMM HA YUCIIOBOM
IPOMEXYTKE,
nepuoaudeckas PyHKIus,
Hepuo, YeTHast U
HedeTHas (YyHKIUU; YMETh
MIPUMEHSTD ITH TTOHITHS
MIpH PEIICHUY 33]1aY;

BJIQ/ICTh MOHSTHEM CTETICHHAS
(yHKUUS; CTPOUTH €€
rpauk u yMeTh
IIPUMEHSATH CBOKMCTBA
CTENIEHHOUN (PYHKITUU TIPH
pEeIlIeHUH 3a/1a4;

BIIAJICTh TIOHSITHSIMU
nmoKasaTesbHast QyHKIIHS,
HKCIIOHEHTA; CTPOUTH UX
rpauKu U yMETh
IIPUMEHSATH CBOKCTBA
NOKa3aTesIbHON (QYHKIINH
NpU pPEIIeHUN 3a7ad;

BJIQ/ICTh TIOHSITHEM
norapudmuyeckas
(GYHKUUS;, CTPOUTD €€

Jlocmuoicenue pezynomamos pazoena ll;

gradems NOHAMUEM ACUMNIMOMbL U
yMemyb e20 NPUMEeHIMb NPU peuleHuu
3a0ay;

NPUMEHSAMb MEeMOObl PeuleHs]
npocmetiuux oupgepeHyuaIbHbIx
VPasHeHUll nepeo2o U 8Mopo2o
nops0Ko8




rpaduK U YMETh
IPUMEHSITH CBOMCTBA
norapuMuIecKon
GYHKIUY TPU PEILICHUH
3ajay;

BIIAJICTh OHITUSIMU
TPUTOHOMETPUUYECKHE
(YHKIIH; CTPOUTD UX
rpaduKu 1 yMeTh
IIPUMEHSTH CBOKMCTBA
TPUTOHOMETPHUICCKUX
(YHKITHI TIPH pelIeHUun
3az1ay;

BJIQ/IETh MIOHATHEM OOpaTHas
(GYHKITHS, TPUMEHSTD 3TO
MTOHSATHUE TIPH PEIICHUN
3azay;

MPUMEHSTH TP PEIICHUN
3a/1ay CBOMCTBA (DYHKIIMIA:
YETHOCTb, IEPUOJAUYHOCTb,
OTPaHUYECHHOCTD;

MPUMEHSTH MPU PEHICHUU
3aJ1a4 nmpeoOpa3zoBaHUs
rpagukoB GHyHKIIHIA;

BJIAJICTh MOHATUSAMH YUCIIOBAs
MOCJIEI0BATEIbHOCTD,
apudmeTndeckas u
reoMeTpuyecKas
porpeccus;

MPUMEHSTH IPU PEIICHUN
3aJ1au CBOMCTBA U
MIPU3HAKU
apuMeTHYECKON U
r€OMETPUYECKOU
IIPOTPECCUN.

B nosceounesnoii sorcuznu u npu
usyueHuu Opyeux y4eoHvix
npeomemos:

— ompeaenaTh mo Trpadukam

u HCIIOJIB30BaTh PRI |
pPCIICHUA IMPUKIIaJHBIX

3aJlad CBOMCTBA PEaJbHBIX




POLIECCOB
3aBHCUMOCTEN
(HamOoJipIIKe

HaMMCHBIINC

IMPOMCIKYTKHN BO3PACTAHUA

U yObIBaHUA (YHKIUH,
IIPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,
ACHUMIITOTHI, TOYKH

neperuda, Nepuoj u T.11.);

— HHTEPIPETUPOBATH

CBOHMCTBA B

KOHKPETHOU ITPAKTUYECKOMN

CUTyaluu;.

OIpEAENATh 1O rpaduxkam
MIPOCTENIINE
XapaKTEPUCTUKU

IMCPHUOINICCKUX ITPOLICCCOB

B OMOJIOTHH, DKOHOMMKE,

MY3BbIKE, PaIUOCBS3U U JP.

(ammmuTyAa, NEpUOI U
T.I1.)

3HAYCHMUS,

KOHTCKCTC

Inemenmut
mamemamu
uecK020
ananusza

BnageTs noHITHEM
OECKOHEYHO yOBIBaroOIIas
reoOMeTprUYeCcKast
MIPOTPECCHS i YMETh
MIPUMEHSTH €TO TIPH
pEIICHUH 3a71aY;

MIPUMEHSTD IS PEIICHHS
3a/1a9 TEOPHIO IIPEICIIOB;

BJIAJIETH MOHATUIMU
0EeCKOHEYHO OOJIbIINE U
OECKOHEUYHO MaJjkble
YKCJIOBLIE
IIOCJIENOBATEALHOCTH U
yYMETh CPAaBHHBATh
0ECKOHEUYHO OO0JIbIINE U
OECKOHEUYHO MaJjkble

— Jlocmudicenue pesynomamos pazoena

c680000HO 671a0emb CMAHOAPMHBIM

annapamom Mamemamuyeckoz2o
aHanusa 0151 BbIYUCTICHUSL
NPOU3B00HbIX @yHKYUU 00HOI
nepemeHHOouU,

C60D00HO  NpuMeHAmb  annapam
Mamemamuyecko20 — aHaiuza 0
uccie008anus GyrKryui u




IMOCJICAOBATCIIBHOCTH,

BJIaJCTh IIOHATHAMM:

IPOU3BOIHAS (PYHKIUU B
TOYKE, MPOU3BOAHAS

byHKIMY;
BBIYUCIIATh  MPOU3BOJIHBIC
AJIEMEHTAPHBIX (DYHKIIUN U
NX KOMOMHAITNH;

HCCJIICOA0BATH q)YHKHI/II/I Ha

MOHOTOHHOCTb u
AKCTPEMYMBI;

CTPOUTH rpaduku u
NPUMEHATh K PEIICHUIO

3a7a4, B TOM 4YHUCIE C
napameTpoM;
BJIAJIETh HOHATHEM

KacaTtelbHas K rpauky

byHKIIIN u yMETh

PUMEHSITh ero pu
pELICHUN 3a/a4;
BJIAJIETh MOHSTUSMHU

nepBooOpasHas (yHKIHS,
ONPEAECIICHHBIN UHTErPal;

MIPUMEHSITh TeopemMy
Hprorona—Jleitbnuna u ee
CIEACTBUS JJI PEILICHUS

3a7au.

B nosceonesnoii scuznu u npu

usydeHuu Opyeux y4eonvix
npeomemos:

peuarb IIPUKJIAJHbIE

nocmpoeHus epaqbukoe, 6 mom yucie
UCCIe0068aHUA HA BbINYKJIIOCNb,
onepupoeamas NOHRAMUEM

0

nep8ooopasHoll dyHKyuu

pewienus 3a0ay;
0671a0emb OCHOBHbIMU  CBEOCHUAMU
06 unmeepane Hvromona—Jletbonuya
U e20 npocmetuux NPUMeHeHUsX,
onepuposams 8  CMAHOAPMHBIX
cumyayusix npou3sB0OHbIMU GbICULUX
NnOps0KO8,

yMems NPUMEHAMb NpU  peuleHuu
ceoticmea

3a0au HenpepvleHbIX

dyukyuii;
yMems NPUMEHAMb NpU  peuleHuu
3a0au meopemwl Betiepuumpacca;

yMems  8bINOJHAMb NPUOIUNCEHHbLE
8BIYUCTICHUS]

(Memoovl  peuteHus

ypasHenuil, BbIUUCIICHUSL
onpeoenenHHo20 unmezpaia);
ymembp

npumeHAms npulosiceHue

NPOU3BOOHOU U ONPeOeleHHO20

ummezpaia K  peuwleHuro  3a0au
ecmecmeo3HaHusl,

gnadems HOHAMUAMU emopas
NPOU3BOOHAS], BLINYKIOCHb 2paduKa
dyukyuu u  ymemsv UCCEO08AMb

@YHKYUIO HA 8bINYKIOCTb




3a1a4d = W3 OHOJIOTHH,
busukwy, XHAMUH,
DKOHOMHUKH H  JPYTHUX

MPEAMETOB, CBSI3aHHBIE C
UCCIIEJOBAHUEM
XapaKTEPUCTHK IPOLIECCOB;
VMHTEPIPETUPOBATH

NOJTYYEHHBIEC PE3YJIbTAThI

Cmamucmu
Ka u meopus
6epoAmMHOC
meil, 102UKa
u
KomoOunamo
puKa

OHCpI/IpOBaTI) OCHOBHBIMH

onucaTeIbHbIMU
XapaKTEePUCTHUKAMU
YHCJIOBOTO Habopa,
MOHSTHEM TeHepabHas
COBOKYITHOCTb M BHIOOPKOM
U3 Hee;

OTIepUPOBATh TOHATHSAMHU:

4acTOTa ® BEPOATHOCTH
cOOBITHS, cymMma u
IPOU3BEIICHUE

BEPOSTHOCTEU, BBIUUCIIATH
BEPOSATHOCTU COOBITUN Ha
OCHOBE MOJCYETa YHCIIA
UCXOJI0B;
BIIAJIETh OCHOBHBIMHU
MOHATUSIMU
KOMOWHATOPUKH U YMETh
170 IPUMEHSTh pu
pELIeHNUHN 3a]1ay;

UMETh Tpe/icTaBlieHne 00
OCHOBax TEOPUHU
BEPOSITHOCTEM;

HUMCTb IIPCACTABJIICHUC O

Jlocmuoicenue pezyromamos pazoena ll;

uMemv npeocmasienue 0 YeHMpaibHol
npeoenvHoll meopeme;

umems npedcmasienue 0 8bl00POYHOM
Ko3¢huyuenme Koppensiyuu u
JIUHEUHOU pecpeccuu,

umems npedcmasgieHue o
CMAMUCMUYecKux 2unome3ax u
npogepKe CMamucmuyecKol
2unomesvl, 0 CMAMUCMUKE
Kpumepusi u ee yposHe 3HAUUMOCHIU;

uUMembv npedcmasieHue o Cesa3u
IMAIUPULECKUX U MeOPemULeCKUX
pacnpeoeneHutl;

umems npedcmasierue 0 KOOUposaHuu,
0BOUYHOU 3aNUCU, 0BOUUHOM Oepese;

811adems OCHOBHbIMU NOHAMUAMU
meopuu epaghos (epag, eepuiuna,
pebdpo, cmenensb 8epuluHbl, NYMb 8
epaghe) u ymemo npumMeHsIms ux npu
peuenuu 3a0a4,

umems npedcmasieHue 0 0epesbsx u
YyMemyb NPUMEHAMb NPU peuleHul
3adau,

gradems NOHAMUEM CEA3HOCHIb U YMemb
NPUMEHAMb KOMNOHEHMbL CEA3HOCU
npu peutenuy 3a0ay;

YyMemb 0Cyuwecmensams nymu no
pebpam, 06x00b1 pebep u sepulun
epacgha;

umMemov npedcmasiieHue 00 Uneposom u
2aMUIbIMOHOBOM NYMU, UMEMb
npedcmasienue o mpyoHocmu




JTUCKPETHBIX u 3a0a4U HAXOHCOCHUS 2AMUILIMOHOEA
nymu,

HEMPEPBIBHBIX CIy4alHbIX
— @rademb NOHAMUAMU KOHEYHble U

BEJIMYMHAX u
cuemHvle MHOJCECmea U yMemv Ux
pacnpeieseHusX, 0
NPpUMEHSMsb NPpU peuieHul 3a0a4,
HE3aBHCUMOCTH

— yMmemb NPUMEHAMD Memoo

CIIYYAHBIX BEJINYNH; .
¥y ’ Mamemamuyeckol UHOYKYUU,

— UMETh TMPEJCTABICHUE O
— ymemb npumeHsams npunyun /lupuxie

MaTeMaTHYECKOM npu pewen 3a0au
OKHUJIAHUW U JTUCIIEPCUH
CIIy4ailHbIX BEJIUYMH;

— HMETh IPEICTaBICHUE O
COBMECTHBIX
pacrnpeneneHusax
CIIy4ailHbIX BEJIUYMH;

— MOHHMMATh CyTh 3aKOHa
00JBIINX qucen u
BBIOOPOYHOTO MeToaa

U3MEPEHUS BEPOSATHOCTEN;

— HUMCTb IHIPCACTABIICHUC O

HOPMAaJIbHOM
pacrpeneneHun u
IpUMepax HOPMAaJIBHO
pacrpeneneHHbIX

CJIIy4YalHBIX BEJINYMH;
— HMETh TPEACTABICHUE O
KOPpEJSLMU  CIIyYalHbIX

BCJIMYHH.

B nosceonesnoii scuznu u npu
usyueHuu opyeux
npeomemos:




BBIYKCIIATh WJIA OLIEHUBATH
BEPOSITHOCTU COOBITUN B

pCaHLHOﬁ KHN3HH,

BBIOMpATH METO/IbI
MOIXOASIIETO
MPEJICTABICHUS 151

00pabOTKH JTAaHHBIX

Texcmoevie
3a0auu

Pewlars  pasnele  3amauu
ITOBBIIEHHON TPYJIHOCTH;

AHaJIM3UPOBATDH YCJIOBHC

3a7a4u, BBIOMPATH
OINITUMAJIBLHBIN METO/I
pelIeHus 3aJ1a4u,

paccMaTpuBasd PA3JIMYHBIC
MCTOJBI,

CTPOUTh MOJCIIb PCIICHUS

3aJ1a4H, IPOBOJIUTH
JI0OKa3aTeIbHbIC
paccyxIeHus npu

pellIeHUY 3aJ1a4u;

pemarhb 3a/1a4H,
Tpedyromue nepedopa
BapUaHTOB, MIPOBEPKHU
YCJIOBUM, BbIOOpa

ONTUMAJIBLHOT'O PE3yJIbTATa;
aHaJIM3UPOBATh 17§
UHTEPIIPETUPOBATH

NOJIyYEHHBIE DPEUICHUS B

KOHTCKCTC YCJIOBH:

Jlocmuoicenue pezyromamos pazoena |l




3aJa4H, BBI6I/IpaTb
pCUICHUA, HC
IMPpOTHUBOpPCHAIITUC
KOHTCKCTY,

MEPEBOIUTH IPU PEUICHUU
3ajaud  MHpOpMalLMIO U3
OIHOM (OpMBI 3amucH B

APYTYIO,

HE0OXO0IMMOCTH

UCIIONB3YSl  TIPU
CXEMBI,
TaOJIUIIBI, rpaduKw,

AuarpaMMBl.

B nosceonesnoui srcuznu u npu

U3yyeHuu Opyeux
npeomemos:

peuiaTtb IMIPAKTHYCCKHUC

3a/1ayy ¥ 33J]a4M U3 APYyTUX

IPEIMETOB

T'eomempus | — Bpnaners — HUmemns npeocmaeieHue 00
TCOMETPUYCCKHMHU AKCUOMAMUYECKOM Memooe;
HOHATHAMM IIPU PELICHUH | — 61a0emb nOHsAIMUeMm

3a7a4 M TPOBEICHUU
MaTeMaTHYECKHUX
paccyKICHHIA;
CaMOCTOSITEIbHO
(popMyupoBaTh
OIpe/eNIeHHs
reOMETPHYECKUX  (Uryp,

BbIABHUT'aThb THUIIOTE3BI O

HOBBIX CBOMCTBax u

MPU3HAKAX

eeomempuiecKkue Mecma mMoueK 8
npOCMpancmee u ymems NpUMeHsimo
ux OJisl peuenus 3a0a4,

yMemb NpuUMeHsmb 01 peuleHus
ceolicmea

3a0ay NJIOCKUX u

08Y2DAHHLIX ~ V2ll08, MPEXSPAHHO20
yena, meopemul KOCUHYCO8 U CUH)CO8
OJ151 MPexepanHo20 yaua,
gnaoems nouamuem

nepneHOUKyIapHoe ceueHue npu3mbl




reoMeTpuuecKkux Quryp u
000CHOBBIBaTh 17R0
OTpoBepraTh uX, 0000MATH
WIn KOHKPETHU3UPOBATH
pe3ynbTaThl Ha  HOBBIX
Kjaccax (Guryp, mpoBOJIUTH
B HECIOXHBIX  CIydasx
Kiaccudukauo GUryp mo

Ppas3INIHbBIM OCHOBAHUAM,

HCCJIE0BATh YEPTEXKH,
BKJIFOYast KOMOMHAINHN
dburyp, 13BJICKATD,
UHTEPNPETUPOBATH u
peoOpa3oBbIBATH
nHdpopmaruto,
MPEJCTABICHHYIO Ha
yepTekax;

peliath 3aJ1a4u
r€OMETPUYECKOTO

COAEpKaHUs, B TOM YHUCIIE
B CUTYyalUsX, KOorJa
AJTOPUTM  PEIICHUS  HE
CIIEAYET SIBHO U3 YCIIOBUS,
BBIMIOJHATh HEOOXOUMBIC
Ui peUIeHus  3a/auu
JOIIOJTHUTEIIbHBIE
MOCTPOCHUS, HCCIENOBATH
BO3MOYKHOCTh ITPUMEHCHUS

TeopeM u hopMyI s

pelieHus 3aj1ay;

u ymemov NPpuUMEHAMb €20 Nnpu

peuienuu 3a0ad,

umemosv npedcmaeﬂelme (]
060lUCMEEeHHOCMU npasulbHovlx
MHOCOCPAHRUKOB,

6nademv NOHAMUAMU YEeHMPAbHOE U
napaiienvHoe NpoeKmupoganue U
NpUMEHSAMb  UX HpU  NOCMPOEeHUU
ceveHull MHO202PAHHUKOE MemooOM
npoeKyul,

umemnmov npedcmaeﬂeﬂue O paseepmke

MHO2OCPpAHHUKA u KpamqaﬁmeM
nymu Ha noeepxrocmu
MHOCOZPpAHRUKA,

umMems npedCcmasiieHue 0 KOHUYECKUX
ceveHusx;
umems npedcmasiexue 0
Kacarowuxcsa cghepax u KomouHayuu
men 8paweHuss u ymems NPUMeHsIms
UX Npu peuleHuu 3a0ay;

npuMeHsms Npu  peuleHuu  3a0ay
Gdopmyny paccmosiHus om moyku 00
NJIOCKOCMU,
e1ademsv  pPA3HLIMU ~ CHOCOOaMU
3a0aHUs. NPAMOU YPAGHEHUAMU U
yMemsb NPUMEHAMb NpU  peuleHuu
3a0au;

NpUMeHsAmb Npu peuleHuu 3a0ay u

Jokazamenbcmee meopem




yMeTh (OpPMYJIHpPOBaTh H
JIOKa3bIBaTh
FEOMETPUYECKUE
YTBEPKICHUS,
BJIAJCTh MOHSTUSIMU
CTEPEOMETPUHU: pu3Ma,
MapaJuIeIeUIeES,
NApaMUIA, TETPAdIP;
UMETh MPEJCTABICHUS 00
AKCUOMAaX CTEPEOMETPUM U
CICICTBUIX H3 HHUX H
YMETh NMPUMEHATh UX MIPHU
pEILIEHUH 3a/a4;

YMETb CTPOUTH CEUYCHHUS
MHOTOTPAHHUKOB C
HCIIOJIb30BAHUEM
pa3UYHBIX METOAOB, B
TOM 4YHCIE€ U MeToja
CJICJIOB;

UMETh IIPEJICTABJICHUE O
CKPEIIMBAIOIINXCS MPAMBIX
B MPOCTPAHCTBE U YMETH
HaXOJIUTh yTOJI u
PACCTOSIHUE MEXKY HUMU;
NPUMEHATh TEOPEMBI O
MapauieaIbHOCTH NPSMBIX U
IJIOCKOCTEH B

MIPOCTPAHCTBE npu

pellIeHUY 3a7a4;

BEKMOPHBIL ~ Memod U Memoo
KOOpOuHam,

umemosv npedcmaeﬂeﬂue 00 axcuomax

obvema,  npumeHAmMb  Qopmyvl
00bemo8 NPAMOY20JIbHO20
napanienenuneoa, npusMbl u
nupamuobwl, mempas’opa npu
pewenuu 3a0ad,

NpUMEHAMb meopembl 06

OMHOUWEHUSIX 00bEeMO8 npu peuweHuu

3a0ay;
npUMeHsmMb unmezpan ons
BbIYUCTICHUS 00vemMos u

noeerHocmeL? meJi epauieHu,
6blYUCTICHUA I’ZJZOLL!ClaZ/l Cd)@pM’l@CKOZO
nosica u obvema wapoeoco CJilos,

umenio npedcmaeﬂeHue 0 OBUIICEHUSIX

8 nmpocmpamcmee:  NapaiileibHOM
nepetoce, cumMmempuu
OMHOCUMETILHO NJIOCKOCMU,
YeHmMpAaIbHOU cumMMempuu,

nosopome OMHOCUMETIbHO I’lp}ZMOIZ,

BUHMOBOU  CUMMempuu,  yMemb

NPUMEHSAMb UX NPU PeuleHuU 3a0auy,
umMems npeocmasieHue o Niowaou
OpMO2OHANBLHOU NPOEKYUU;

umemn npeocmaeieHue 0

mpexepaHHom U MHO2OSPpAHHOM y2ie

U NPUMEHAMb CBOUCMBA NAOCKUX




YMETh IPUMEHSTh
napajjieibHOE
IPOEKTUPOBAHUE TUISE

n300paxeHust PUryp;
YMETh IPUMEHATH
NEPIEHANKYIIIPHOCTH

IPSIMOUA M IIOCKOCTH IIPH

pelIeHUHN 3a]1ay;

BJIAJIETh MTOHATUSIMA
OPTOTrOHAJIBHOE
MPOEKTUPOBAHUE,
HAKJIOHHBIE u 170:¢
IIPOEKIUH, YMETH
NPUMEHATh TEOPEMY O

Tpex MEPIEHINKYJIIIPax

ITIpHU pCHICHNH 3a/1a4;

BJIAJICTh HOHSTUAMU
paccrosiHue MEXIY
burypamu B
MPOCTPAHCTBE, o01Imit
NEPHEHAUKYJIIAP JIBYX

CKPEILHBAIOIINXCA MPSIMBIX
U YMETb NPUMEHATb UX
IIPU PEILLECHUH 3a/1a4;

BJIAJICTh IIOHATHEM YIOJI
MEXKIY IpsAMOU 151
IUJIOCKOCTBIO HU  YMETh
IPUMEHSTh €T0 TIPU

pellIeHuY 3a7ay;

Yello8  MHO202PAHHO20  Yeld  Npu
peuienuu 3a0ad,

umemn npeocmasieHus 0
npeobpazosanuu nooobus,
eomomemuuy U ymems NPUMEHAMb UX

npu peueHuy 3a0au;

yMmems  pewiamv  3a0ayu  Ha
n1oCKoOCmu Memooamu
cmepeomempuu;
ymemb NPUMEHAMb Gopmyol

00veM0o8 npu peuwieHuu 3a0ay




BJIA/ICTh HOHATUAMU
JNBYI'PAHHBIM  yTOJd, YroJ
MEKTY IUIOCKOCTSIMH,
IIEPIICHIUKYJIAPHbBIC
IUIOCKOCTH U YMETH
IPUMEHSTh 1754 pu
pELICHNHN 3a/1a4;

BIIAJICTh MTOHATHSIMHU
opu3Ma, IapajlIelenuIe]
U IIPUMEHATH CBOMCTBA
napajuiesienunena pu

pelIeHNUHN 3a]1ay;

BIIAJIETh MOHSTHEM
IPSIMOYTOJIBHBIN

napajiejaenunes u
MPUMEHSATH ero npu

pelIeHnn 3aj1ay;
BJIQ/ICTh MOHITUSIMU

nmupamMu/jaa, BUAbl ITIMPaAMU/,

DJIEMEHTBI IPaBUIIbHON
IUPAMUJIBI 51 yMETh
IIPUMEHSITH X npu

pellIeHUH 3a/a4;

HMCTL IMPCACTABJICHHUC O

TeopemMe Diinepa,
MPaBUJIbHBIX
MHOT'OIPaHHHKAX;

BIIAJIETh HNOHSTHEM

IUIOMIAANM  TOBEPXHOCTEN




MHOTOTPaHHUKOB U yMETb
IPUMEHATH ero npu
pEIIECHUY 3a/a4;

BIQ/ICTh MOHATHSMHU Tela
BpAILCHHS (urmHOp,
KOHyC, map u cdepa), ux
CEUEHUs u YMETh
MPUMEHSTD ux npu
pEIIeHUH 3a]1aY;

BJIAJIETh HOHATUSAMU
KacaTelbHbIE MpsIMbIE U
MIOCKOCTH U YMETb
MPUMEHSATD u3 npu
pEIIEHUH 3a/a4;

UMETh IMPEJICTaBICHUS O
BIIMCAHHBIX M OIHCAHHBIX
cepax u YMETh
OPUMEHSATD ux npu

pellIeHUH 3a/a4;

BJIAJIETh MTOHSTHSIMHU
00BeEM, 00BEMBI
MHOT'OTPaHHUKOB, TeN

BpAIICHUS U IPUMEHATDH UX
MIPU PELICHUY 33]1a4;

UMETh TPEJICTABICHUE O
pa3BepTKEe [WIMHApPpA U
KOHYCa, TJTOIIA]TH
MOBEPXHOCTU UWIMHIpA U

KOHYCa, YMETh IPUMEHSTH




UX IIPU PELIECHUU 3a]1a4;

— HMETh TPEACTABICHUE O
wionaau chepel U yMeTh
MIPUMEHSTH ero npu
pElIeHUH 3a/1a4;

— yMETbh peliath 3aJa4uu Ha
KOMOHWHAINU
MHOTOIPAaHHUKOB U  Tel
BpaIICHUS;

— HMETh TPEACTABICHUE O
o001 B MIPOCTPAHCTBE U
yMETh pelaTh 3aJa4d Ha
OTHOIIICHHUE O00BEMOB U
IUIOIIAE  TOBEPXHOCTEMN
o1I00HBIX GUTyp.

B nosceounesnoii ocuznu u npu
U3yyeHuu opyeux
npeomemos:

— COCTaBJIATH C

HCIIOJIb30BAHUEM CBOMCTB
reOMETPUYECKUX  (puryp
MaT€MaTHYECKHUE  MOJCIIN
JUIST pelieHus 3a7a4
MPAKTUYECKOT0 XapakTepa
A 3aJad U3 CMEKHBIX
JUCLHMIUIMH, HCCJIeI0BaTh

IMOJYYCHHBIC  MOJCJIN n

HUHTEPIPETUPOBATH
pe3ynbTar

Bexmopviu | — Bianerb noHsTusiMu | ocmuoicenue pesynoemamos pazoena ll;

KoopouHam —  HaxoOumv 00veMm napaiierenuneod u

bl 6




npocmpanc BEKTOPBI U 1754 mempasopa, 3A0AHHbIX
mee
KOOPJIMHATHI; KOOPOUHAMAMU CEOUX BEPULUH,
YMETh BBITIOJHATE | — 3a0a8ams NPAMYIO 8 NPOCMPAHCMEe;
OIICpaIuy HaJ BEKTOPAMH, | — HAX0O0UmMb paccmosuue om moyku 00
WCIIOJIB30BaTh  CKAIIIPHOE NJIOCKOCMU 8 cucmeme KOOPOUHAM,
IIPOU3BENECHUE  BEKTOPOB | — naxooumev  paccmosiHue  mMexcoy
1IpW pCHICHWA 3a1a4, CKpeuusarouuMucs NpAMbIMU,
MIPUMEHSTH ypaBHEHUE 3a0aHHbIMU 6 cucmeme KOOPOUHAm
IIOCKOCTH, bopmyry
PacCCTOSIHUS MEXIY
TOYKaMH, ypaBHEHHE
cheppl MpU  PELICHUH
3ajady;
MPUMEHSATh  BEKTOPBI |
METOJ KOOpIMHAT B
IPOCTPAHCTBE npu
pEIICHUM 3a7a9
Hcemopusa Nmets mnpencrasinenue o | Jocmuoicenue pesyromamos pasoena |l
mamemamukK
u BKJIaJIC BBLTAFOIIAXCS
MaTeMaTHKOB B pPa3BHUTHE
HAYKU;
OHUMATh poJib
MaTeMaTHKH B Pa3BUTHU
Poccun
Memoowt Hcnons30BaTh  OCHOBHBIE | Jlocmudicenue pe3ynbmamog pazoena ll;
Mamemanmux NPUMEHAMb MAMEMaAMUyYecKue 3SHAHUus K
u METOJBI  JIOKa3aTeNIbCTBA,

IIPpOBOAUTH JOKA3aTCIbCTBO
u BBITIOJIHATDH

ONPOBEPKEHHUE;

UCCTIeO08AHUIO OKPYIHCAIOULC20 MUPA
(Mooenuposarnue Gusuyeckux
npoyeccos, 3a0a4u IKOHOMUKU)




— IIPUMCHATH OCHOBHBIC
MCTO/bI PCUICHUA

MAaTCMAaTHYCCKUX 3a1a4,

— Ha OCHOBC
MAaTCMaTHYCCKUX
SaKOHOMepHOCTeﬁ B

IIPUPOJIE XAPAKTEPU30BATH
KpacoTy M COBEPIIECHCTBO
OKPYKAIOLIEro Mupa H
IPOU3BEIECHUM UCKYCCTBA,

— TPUMEHATh  IPOCTEUIINE
IIPOTPAMMHBIE CPENCTBA U
JJIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPH  PELICHUU

MAaTEMAaTUYCCKHUX 3ada4,

— MOJIL30BAThCH
MPUKIaTHBIMUA
nporpaMMamu u
MPOrpaMMaMK CUMBOJIBHBIX
BBIYUCJICHUN s
HCCIIEeIOBaHUS

MaTeMaTHYECKUX OO BEKTOB

2. Conep:xanue yueOHoro npeamera «MartemaTuka»

Yruy0JieHHbIH YPOBEHb
AJire0pa U Ha4YaJIa MATEMATHYECKOT0 aHAJIHN3A
[ToBTOpenue. Pemenue 3a1ay ¢ UCMOIB30BAHUEM CBOMCTB YKMCEN U CUCTEM CUMCIICHUS,
JNEJIMMOCTH, JOJEM W YacTeW, NIPOUEHTOB, MOJyJed uyucen. PemieHue 3amad c

UCIIOJIb30BAaHUEM CBOMCTB CTENEHEW U KOPHEW, MHOTOWIEHOB, MPEe0Opa30BaHMI



MHOTOWIEHOB W  JPOOHO-pallMOHANILHBIX  BbIpakeHWil.  Pemienne 3amau  c
WCTOJIb30BAaHUEM TPANYCHOM Mephl yria. Moaynb 4uciaa M €ro CBOMCTBA. PemieHue
3a/1a4 Ha JBUXKEHHE U COBMECTHYIO pabOTy, CMECH U CIUIaBbl C MTOMOIIbIO JIMHEHHBIX,
KBaJIpaTHBIX U JIPOOHO-pallMOHANBHBIX YpaBHEHMM M MX cucTteM. Pelenue 3amay c
MIOMOINIBI0 YHCIIOBBIX HEPABEHCTB WM CHCTEM HEPABEHCTB C OJHON MNEPEMEHHOU, C
OpUMEHEHUEM  M300paKEHUsI YUCIOBBIX MPOMEXKYTKOB. Pemienue 3agad  c
UCIIOJIb30BAaHUEM YHCJIOBBIX (PYHKIMH M uX rpadukoB. Mcmonab3oBaHue CBONCTB U

rpad¥KOB JTMHEWHBIX M KBaJPaTHUHBIX (PYHKIHA, OOpaTHON MPOMOPIHOHANIBHOCTH U

dynxmn Y :ﬁ ['paduueckoe perieHre ypaBHEHUH M HEpaBEHCTB. VIcmoib3oBaHMe
omepanuyd HaJ MHOXECTBAMU M BBICKA3bIBAHUAMHU. VICmonb30BaHME HEPABEHCTB M
CUCTEM HEPaBEHCTB C OJIHOI MEPEMEHHOM, YHCIOBBIX MPOMEKYTKOB, UX OOBEIUHEHUIN
U nepeceueHuil. [IpumMeHeHMe mHpHU pELIEHUH 3a4ay CBOWCTB apudmMeTndyeckol u
F€OMETPUYECKOM  IIPOTPECCHH, CYMMHpPOBAaHHS ~ OECKOHEYHOW  cXOAsuieics
r€OMETPUYECKON IPOIPECCUM.

MHoXecTBa (YUCIOBBIE, TEOMETPUUECKUX (UTYp). XapaKTEPUCTUIECKOE CBOMCTRO,
AJIEMEHT MHOKECTBA, IyCTOE, KOHEYHOE, OECKOHEUHOEe MHOXKECTBO. CriocoObl 3aaHus
MHOxecTB [logMHOkecTBO. OTHOWIEHUS NPHUHAIIEKHOCTH, BKIIFOYEHHS, PAaBEHCTBA.
Onepauun Hag MHOXecTBamu. Kpyru Diiniepa. KoHeunble 1 0€CKOHEUHBIE, CUETHBIC U
HECUYETHBIE MHOXECTBA.

HctruHHBIE U JIOKHBIE BBICKA3bIBAaHUS, OMEpAIlMM HaJl BBICKA3bIBAHUSIMH. Areebpa
gvickazviganuti. CBsA3b BBICKA3bIBAHUM C MHOKECTBaMHM. KBaHTOpHI CylIECTBOBAHUS U
BCEOOLTHOCTH.

3akoHbl JOTUKU. OcHO8Hble no2udeckue npaguia. PellleHre JOTHYecKuX 3aaad C
HCIIOJIb30BAaHUEM KPYIOB DWIIepa, OCHOBHBIX 102UYECKUX NPABU.

Ocnoenas meopema apugpmemuxu. Ocmamku u cpaeuenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema @Depma. Q-uuHvle cucmemvl
cuucnenus. Qynxyus Jinepa, Yucio u cymma oeaumeneti HamypaibHO20 YUCA.

Pannannas mepa yriia, TPUrOHOMETPUYECKAsT OKPYKHOCTb. TpPUTOHOMETpUUYECKUE

byHKIIMM yncen U yriaoB. DopmyIbl TPUBEAEHUS, CI0KEHUS TPUTOHOMETPUIECKUX



GbyHKUUA, GOpPMYITBI TBOMHOTO U MOJIOBUHHOTO aprymeHnTa. [Ipeo6pazoBanue cymmbl,
Pa3HOCTH B MPOU3BEACHUE TPUTOHOMETPUUIECKUX (DYHKIUN, U HA0OOPOT.
Hymu dyHkimm, npoMexxyTku 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Haunbosbiiee u

HauMeHblIee 3HaueHue QyHkuuu. [lepuonnyeckue GyHKIMU U HAMMEHBIIUN TEPHO/I.

=1{X
Yerusle 1 HeueTHbIE (OYHKIMU. PYHKYUU «OpPOOHAA UYACMb YUCLAY y=1% u «yenas

wacmy wucaay ¥ [x] :

TpuroHoMeTprdeckue (GYHKIMHM 4MCIOBOro aprymenta Y =C0SX, Y=sinX —y=tgx
Yy =C9 X CpoiictBa 1 rpaUKH TPUOHOMETPUUECKHX (YHKIHIL.

OOpaTHble TPUTOHOMETPUYECKHE (PYHKIMHM, WX TJIABHBIC 3HAUCHHUs, CBOWCTBA U
rpaduku. Tpuronomerpuueckue ypaBHeHUs. OIHOPOAHBIE TPUTOHOMETPUUYECKUE
ypaBHeHus. Pemienue npocTtedInx TpPUTOHOMETpUUYECKHUX HepaBeHCTB. IIpocreiimue
CHUCTEMBI TPUTOHOMETPUUECKUX YPABHEHHIA.

Crenenp ¢ JEHCTBUTENIBHBIM IIOKa3aTelneM, cBoHcTBa creneHu. llpocteiimne
NOKa3aTeNbHbIC YpaBHEHUs U HepaBeHCTBa. [loka3arenpHas (QyHKIUS U €€ CBOMCTBA U
rpaduk. Yucmo © u pynkmms Y =€ .

JlorapudmM, cBoiictBa morapudma. JlecITUUHBIA W HATypajdbHBIM Jorapudm.
[IpeobpazoBanue mnorapudmuueckux BblpaxeHuil. Jlorapudmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudpmuueckas GyHKIUSA U €€ CBOWCTBA U rpaduK.

CrenenHast QyHKIUs U €€ CBOICTBA U rpaduk. MppannoHaabHble ypaBHEHUS.
[lepBuuHbIE TPEACTaBICHUS O MHOXECTBE KOMIUICEKCHBIX uuncen. /lelicmeus ¢
KOMHIeKCHbIMU yuciamu. Komnnexcno conpsowcennvie uucna. Mooyne u apzymenm
yucaa. Tpueonomempuueckas ¢hopma komniexcnoeo uuciaa. Pewenue ypasnenuil 6
KOMMNJIEKCHBIX YUCTAX.

Meton uWHTEpBaJIOB ISl peuieHUS HepaBeHCTB. lIpeoOpa3zoBanusi rpaduxos
(YHKIMI: CHABUT, YMHOXXEHHE Ha YHUCJIO, OTPaKEHHWE OTHOCUTENIbHO KOOPAMHATHBIX
oceil. ['paduueckre MeTObl pelIeHUs] ypaBHEHUN U HEpaBEHCTB. PelieHue ypaBHEHUI
¥ HEPABEHCTB, COJIEPKAIINX MIEPEMEHHYIO TI0]T 3HAKOM MOJTYJIS.

CucreMbl TIOKa3aTENbHBIX, JIOTAPUPMUIECKUX W HPPANUOHAIBHBIX YpPaBHEHHH.

Cucremnl ITOKAa3aTCIbHBIX, J'IOFapI/I(l)MI/I‘ICCKI/IX N UPppallMOHAJIbHBIX HCPABCHCTB.



B3aumnuo oOpaTtHbie dhyHkiuu. ['paduku B3aMHO 0OpaTHBIX (PYHKIIHMA.

YpaBHEHUS, CUCTEMBI YPABHEHUH C ITAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypagnenuti cmenenu viuie 2 cneyuaibHulx
6uoos. Teopema Buema, meopema be3y. [Ipusooumsie u Henpusooumvle MHOSOYIEHDI.
Ocnosnas meopema aneeopvl. Cummempuueckue MmHoeouneHvl. Llenoyucnennvie u
Yeno3HaAuHble MHO20YEHbl.

Jluoghanmoswi ypasuenus. Llennvie opoou. Teopema Pepma o cymme K6aopamoa.

Cymmbl u psiobl, Memoobl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTU.

Teopemvl 0 npubaudIcenuU 0etucmeumenbHblX Yucel payuoHaIbHbIMU.

MHnoocecmsa na KoopoOuHamMHOU NAOCKOCMU.

Hepasencmeo Kowu—bBynsaxosckozo, mnepaéencmeéo Hencena, mnepaéencmeéa o
CPEOHUX.

[Tonsitue npenena pyHkIuu B Touke. [lonamue npedena yHKkyuu 8 6€CKOHeYHOCU.
Acumnmomul  epaguka @ynkyuu. Cpasnenue OecKOHEUHO MANbLIX U OECKOHEeUHO
oonvwux. HenpepwsiBHOCTh QyHKIMU. Ceoticmea Henpepwiguwvix @yHrkyull. Teopema
Beuepwmpacca.

Huddepenunpyemocts ynkuuu. [Ipoussognas ¢pynkuuu B Touke. KacarenbHas k
rpaguky Qyukmuu. [eomerpuyeckuii W QU3NYECKH CMBICT  TPOU3BOJIHOM.
Ilpumenenue npouszsoonou 6 ¢uszuxe. IIpou3BoAHBIE JJIEMEHTAPHBIX  (YHKIUH.
[IpaBuna nuddpepeHpoBanus.

Bropas npousBoHas1, ee reoMeTpuuecKuil U (GU3NYECKUN CMBICIT

Touku sxcTpemyma (MakcumMyma U MUHUMyMa). MccrenoBanue sieMeHTapHBIX
GyHKIMI HAa TOYKH DKCTpeMyMa, HauOOJbIIee U HAUMEHbIIEE 3HAUYCHUE C MOMOIIBIO
npous3BOAHOU. [locmpoenue epagukos Qyukyuii ¢ NOMOWBIO  NPOU3BOOHDIX.
Ipumenenue npouzeoonol npu pewienuu 3aoay. Haxoorcoenue saxcmpemymos gyuxyuil
HECKONbKUX NEPEMEHHBIX.

[TepBooOpasnas. Heompenenennsiii uHTErpan. llepBooOpasHbie 3JIeMEHTAPHBIX

¢ynkuuid. [Tnomans kpuBonuHeHo Tpaneuun. @opmyna Herotona-JIelOnuna.



OnpeneneHHbll UHTETpANl. Buluucienue niowjadel NIOCKUX dueyp u o0bvbemos mei
8pawerUs ¢ NOMOWbIO UHMe2Pad..

Memoovl pewienus yHKYUOHATILHBIX YPAGHEHUU U HEPABEHCME.

I'eomeTpus

[ToBTOpenwue. Pemenne 3a1ay ¢ UCOIB30BAHMEM CBOMCTB (DUTYpP HA IUIOCKOCTH.
Pemenve 3amad Ha mOKa3aTEIbCTBO W IOCTPOEHWE KOHTpIpUMEpoB. [IpumeHeHme
NPOCTEHIINX JIOTHYECKUX TMpaBwi. PerieHune 3aad C HUCIHOJIB30BAaHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIICHUI B MPSMOYTOJIBHBIX TPEYTOJbHUKAX, (DAKTOB, CBSI3aHHBIX
C 4YeTHIPeXyroJbHUKaMH. PerieHue 3amad ¢ HMCMOab30BaHHEM (DAaKTOB, CBSI3aHHBIX C
OKpYXXHOCTsIMU. PelieHue 3ajau Ha M3MEpPEHUs] HA TJIOCKOCTH, BBIYUCICHUS JJIUH U
wiomanen. Pewenue 3a0a4 ¢ NOMOwbI0 8eKMOpPos8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [lpusma, napannenenumnen, mupamMuaa, TETpadp.

OCHOBHBIC TIOHSTHS TEOMETPHH B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH U
ciencTBus U3 HuXx. [lowamue 06 akxcuomamuyeckom memooe.

Teopema Menenas ons mempasopa. IlocTpoeHHe CEYEHHI MHOTOTPAHHUKOB
metonoM  cieaoB.  llenTpanbHoe — mpoektupoBanue.  [locTpoeHuwe — cedeHHi
MHOTOTPAaHHHKOB METOJIOM TPOESKITHH.

CkpemuBaronecss MpsMbIe B TPOCTPAHCTBE. YTOJI MEXITy HUMH. Memooul
HAXO0IHCOEHUS. PACCIMOAHUL MENHCOY CKPEUWUBATOWUMUCS NPAMBLMU.

TeopeMbl 0 mMapauIENBHOCTH TPSAMBIX U IUJIOCKOCTEH B  IMPOCTPAHCTBE.
[TapannensHoe TpOEKTUpOBaHWE U u300pakeHue uryp. [eomempuueckue mecma
mouex 8 NpOCMpanHcmae.

[lepneHAMKYISIPHOCTH TIPSAMOM M TUIOCKOCTH. OPTOrOHAIEHOE TTPOSKTHPOBAHKE.
Haxnonnsie u npoekuun. Teopema o Tpex NepneHANKYIsApax.

Buovr mempasopos. Opmoyenmpuueckuii mempas’op, KapKACH®UL mempasop,
pasHocpauuslii. mempa’op. Illpsamoyeonvuvlii mempasop. Meouanvt u Oumeouarsl
mempa’opa.

Jlocmpausanue mempasopa 0o napaiieienuneoq.

Paccrosinus mexny durypamu B mpocTpadcTBe. OOmmMiA NEpHeHAUKYIsp ABYX

CKPCIIUBAIOIIUXCS IMTPAMBIX.



Yrnet B mpoctpaHcTBe.  llepneHaukymnsipHble  IUIOCKOCTH.  [lnowaos
opmozonanvnou npoexkyuu. Illepnenouxynaproe ceuenue npusmvl. Tpexepanuviii u
MHoeoepannbl  yeon. Ceolicmea NIOCKUX Y208 MHo2oepannozo yena. (Ceoticmea
NJIOCKUX U O8Y2PAHHbBIX V2ll08 MpexepanHo2o yeaa. Teopembl KOCUHYCO8 U CUHYCO8 O]
MpexepanHozo yaia.

Buael MHOrorpaHHukoB. Pazeepmku mHococpannuxa. Kpamuaiiwue nymu Ha
N0BEPXHOCMU MHO20ZPAHHUKA.

Teopema Jtinepa. 1lpaBunbHbIE MHOTOTPAHHUKU. /[BOUCMBEHHOCMb NPABUTLHBIX
MHO202PAHHUKOS.

[Tpuzma. Ilapamnenenunen. CpoiicTBa mnapaenenunena. lIpsaMoyroiabHbIin
napaienenunes. HakIoHHbIE TPU3MBI.

[Inpamupma. Buael nupaMua. DJIeMEHTHI NPaBUIbHOM nHUpaMmuabl. [Inpamunsl ¢
PaBHOHAKJIOHEHHBIMH peOpamMu U TPaHsIMU, UX OCHOBHBIE CBOMCTBA.

[1nomaau moBepXHOCTE MHOTOIPaHHUKOB.

Tena BpaileHus: UHWIMHApP, KOHYC, map U cepa. CedeHus HUIMHIpA, KOHYCa U
mapa. [1lapoBoit cerMeHT, mapoBOM €10, ApOBOM CEKTOP (KOHYC).

YcedueHHast nMpaMKIa U YCEUYECHHBIN KOHYC.

Onemenmul cpepuueckoti ceomempuu. Konuueckue ceueHus.

KacarenbHble TpsiMple M TUIOCKOCTU. BrincaHHble W omucaHHbIE C(hEpHI.
Kacarowuecs cghepvr. Kombunayuu men epawjenus.

Bekrtopsl u koopanHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpPA HA YHUCIIO. YTOJI
Mexay BekTopamu. CKalsipHOE IPOU3BEAECHUE.

YpaBHeHue 1iockocth. DopMyna pacCTOAHUS MEXAY TOYKAMHU. YPAaBHEHHUE
chepol. Popmyna paccmosnusi om mouku 0o naockocmu. Cnocodvl 3a0aHus npsamor
VPABHEHUAMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ noMowblo 8eKMOpPO8 U Memooom
KOOpOuHam. DemMeHmol 2eoMempuu Macc.

[Tonsitue o6vema. OOBEMBI MHOTOTPAaHHUKOB. OOBEMBI TEJ BpaleHUs. AKCUOMbL

obvema. Bvieoo opmyn 06vemos npsamoyeoivHo20 napaiienrenuneod, npusmvl u



nupamuosl. Dopmynvl 011  HaxodcOeHus obvema mempad’opa. Teopemvt 00
OMHOWEHUAX 0OBbEMOS.

Ilpunoowcenus ummezpanra K 6blYUCTIEHUIO 00bEMO8 U NOBEPXHOCMeEl mell
spawenus. Ilowaov cpepuueckoco nosica. Obvem waposozo cnos. Ilpumenenue
00beM08 npu peuleHuy 3a0ady.

[Tnomans chepsr.

Paszeepmra yununopa u xonyca. Ilnomaap moBepXHOCTH HUIMHIIPA U KOHYCA.

KomOunHaum MHOTOTPaHHUKOB U TEJ BpaICHUS.

[Tono6ue B mpocTpancTBe. OTHOLIEHHE 00BEMOB U IUIONIAJEH TOBEPXHOCTEM
o1I00HBIX GUTyYp.

Heuoicenus 6 npocmpancmee. napaiienbHblll REPEeHOC, CUMMEMPUsL OMHOCUMENbHO
NAOCKOCTU, YEHMPATbHASL CUMMEMPUsL, ROBOPOM OMHOCUMETbHO NPSIMOIL.

lIpeobpaszosanue nooobus, comomemus. Pewenue 3a0au Ha niockocmu c¢

UCNOIb306AHUEM CMEPEOMENPUHECKUX Memooos.

BepossiTHOCTB M CTATUCTHKA, JIOTUKA, TeOpHUsi rPpadoB 1 KOMOMHATOPUKA

[ToBTopenue. Ucnonp3oBanue TaOIUIl U JUATPAMM JIJIsl TIPEICTABIICHUS JaHHBIX.
Pemenve 3agady Ha MpUMEHEHUE OMUCATENBHBIX XAPAKTEPUCTHK UYMCIOBBIX HAOOpOB:
CpedHuX, HauOOJBIIEr0 ¥ HAUMEHBIIETO 3HAYCHMS, pa3Maxa, JAUCIEPCUU U
CTAHJAPTHOTO OTKJIOHEHMWS. BbUMCIeHME YacTOT U BEPOSTHOCTEH COOBITHH.
Bpruncinenne BEpOATHOCTEW B ONBITAX C PABHOBO3MOXXHBIMU — 3JIEMEHTapPHBIMU
ucxonamu.  Mcnonp3oBanue — KOMOWMHATOpuKW.  Beiuncnenue BEPOSATHOCTEN
HE3aBUCUMBIX CcOObITHH. lcmonb3oBanue GOpMysbl CIOXKEHHS — BEPOSTHOCTEH,
nuarpamMm Ditepa, 1epeBa BeposTHOCTeH, hopmyiibl bepHysm.

Bepoamnocmnoe npocmpancmeo. Akcuomuvl meopuu eposimmHocmeli.

VYcioBHasg BEpOATHOCTD. [IpaBriio yMHOXKeHUs BepossTHOCTEN. DOopMmyIia MOJIHOU
BepostHocTu. Dopmyia baiieca.

JluckpeTHble  ciy4yaiiHble  BEIWYUMHBI U pacnpenesieHus. CoOBMECTHbIC

pacnpeaenenus. Pacnipenenenue CymMMbl U MPOU3BEACHHUS HE3ABHCUMBIX CIyYaWHbBIX



BEJIMYMH. MaTeMaTnuyeckoe OXWJAaHWE W JHUCHEPCUS CIIyYalHOW BEJIWYUHBI.
MaremaTu4eckoe 0KUJAHUE U TUCTICPCHSI CYMMBI CIIy4alHbIX BEJIUYMH.

bunapnas cnywarHas BenuuuHa, pacnpeneneHue beprymm. ['eomerpuueckoe
pacrpenesneHue. bunomuansHOE pacrpeneneHue u ero CBOMCTBA.
T'unepeeomempuueckoe pacnpeoenenue u e2o c80UCMaA.

HenpepriBHble cnyuaiinble BenmnuuHbl. [LIOTHOCTHE BepoATHOCTH. DYyHKIUSA
pactpeneneHusa. PaBHOMepHOE pacrpeeieHue.

llokazamenvroe pacnpeoenenue, e2o napamempeol.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopManbHOE pacnpeneneHue.
Oynkums Jlamraca. [lapameTpsl HOpManbHOTO pacnupeneseHus. [Ipumepsl ciydalHbIX
BEJIMYMH, TOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TMOTPEIIHOCTh HW3MEPEHUM, pOCT
4esoBeka). [lenmpanvrasn npedenvhas meopema.

Hepasencmeo Yebwviwmesa. Teopema Yedviwesa u meopema bepnynnu. 3axon
bonvuiux uucen. Bwvibopounwviti memoo uzmepenus eeposmuocmeti. Ponv  3akona
OobUUX HUCeN 8 HAYKe, npupolde U obujecmae.

KoBapuanus nByx ciay4daitHeix BennuuH. [loHsiTue 0 K03hdUleHTe KOppesiuu.
CoBMmecTHbIE HAOJMIOACHUSI JIBYX CIyYalHBIX BEIUYUH. BblOopounslii Ko3(guyuenm
Koppensayuu. Jluneunas pecpeccusi.

Cmamucmuueckas eunomesza. Cmamucmuxa Kpumepus U ee YPOBEHb
sHauumocmu. Ilpoeepka npocmetiwux eunomes. Imnupuyeckue pacnpeoeieHus u ux
CB43b C meopemuyecKumu pacnpeoeneHuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuu. HHvexmugHvie u ClopbeKmusHvle coOOmeemcmaeust.
buexyuu. /luckpemnas nenpepvisnocms. Ilpunyun /fupuxne.

Koouposanue. /[souunas 3anuce.

OcHosHvle nonamus meopuu epagos. /lepesvs. /{eouunoe oepeso. CesasHocmb.

Komnonenmui cesaznocmu. Ilymu na epage. Jiineposul u I amuivmonogvl nymu.

3. TemaTnueckoe NJIAHUPOBAHUE
Martematuka: «AnreOpa 1 Hauyajga MaTeMaTHUYECKOIO aHAJIN3a»
VYri1yOsieHHbIH YPOBEHb



4 4 B Henemto, Bcero 272 4

Ne i/ Conepxanue MaTepuana KomuuectBo | Konmuec
4acoB TBO K/p
10 xmace
1 JleficTBUTEIbHBIC YHCTIa 18
2 CrenenHas pyHKUUA 18
3 [TokazarenbHas GyHKIIUSA 12
4 Jlorapudmuyeckas GpyHKIMSA 19
5 Tpuronomerpuueckue GopmyJibl 27
6 TpuroHoMmerpuueckue ypaBHEHUS 18
Hrtorosoe nosropenue 24
Htoro 136
11 xmacc
7 Tpuronomerpuueckue GyHKIIUH 20 1
8 [IpousBoaHas u ee 20 1
F€OMETPUYECKUI CMBICIT
9 [IprumeHenune npou3BOAHOMN K 18 1
rcclieIoBaHuio (yHKIUN
10 WuTerpan 17 1
11 KomOuHnaropuka 13 1
12 DJIEMEHThI TEOPUH BEPOSITHOCTEN 13 1
13 Cratuctuka 9 1
HTorosoe noBTopeHue 26 2
Htoro 136 9
Maremaruka: «l'eomerpus»
VYryGiaeHHbIH ypOBEHD
2 4 B HeAemo, Bcero 136 u
Ne i/m Conepxanue marepuana KomnuectBo | Kommuec
4acoB TBO K/p
10 xmace
1 HexkoTopsie cBenenus u3 12
TJIAaHUMETPUH
2 BBenenue 3
3 [TapaniaensHOCTh IPSIMBIX U 16
IJIOCKOCTEN
4 [TepnieHIUKYIAPHOCTD PSMBIX 17
Y IJIOCKOCTEN
) MHororpaHHuKu 14
[ToBTOpEHUE 6
Utoro 68

11 xnacc




6 Hunuuaap ,KoHYC, map 16
7 OOBemMBbI TET 17
8 BexTopsl B mpocTpaHCTBE 6
9 MeTton KoopUHAT B 15

MPOCTPaHCTBE. [|BHKEHHUE .
IloBTOpEHHE 14
Htoro 68
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