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Pabouast nporpamma

10 IPEIMETY MamemManmuKa, aizeopa u Ha4ana anaiusd, 2e0mMempus
Ha YPOBEHb CpeoHez0 odugezo oopazoeanus

r. Habepexunie Uennbl



Iliianupyemble pe3ybTaThl H3y4YeHUs npeaMera «MareMaTHKay

10B -11B kaace
IIpopuibHbIii ypoBeHb

HaszBanue pa3jaejaa

Hpe}lMeTHBle pe3yJabTaThbl

y4eHUK HayuuTes (*)

YYC€HHUK NOJYYUT BO3MOKHOCTH HAYIUTbCH

MeTaIIpelIMeTHbIe pe3yJabTaTbl

JIMYHOCTHBIE pe3yJabTarTbl

Inemenmet
meopuu
MHOMNCECME U
mamemamuuec
KOl 102UKuU

+ CBOGOIHO OTEPHPOBATE " TOHATHSMH:
KOHEYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA,
MOAMHOXECTBO, IIepecedeHUe, 00beINHEHNE 1
Pa3sHOCTb MHOXKECTB, YHCIIOBBIE MHOXKECTBA Ha
KOOPJAMHATHOW MPSAMOIL, OTPE30K, HHTEPBA,
MOJyUHTEPBaJI, IPOMEXKYTOK C BBIKOJIOTOM
TOYKOH, Tpaduueckoe npeacTaBieHHe MHOXKECTB
Ha KOOPAMHATHOH MIOCKOCTH;

* 3a]1aBaTh MHOXKECTBA IIEPEUNCICHUEM U
XapaKTepUCTHYECKUM CBOMCTBOM;

* OTIEPUPOBATh MOHATHIMHU: YTBEPKACHUE,
OTpHLIAHUE YTBEPKACHHS, HCTUHHBIE U JIO>KHBIE
YTBEPKICHHUS, IPUUHHA, CIIEJCTBHE, YACTHBIN
cirydai 0OIIero yTBepKIEeH!sI, KOHTPIIPHMED;

® IIPOBEPSTH IPUHAAJICIKHOCTH 3JIEMEHTA
MHOYXECTBY;

* HAXOJIUTh MEPECeUCHUE U 0ObeTMHEHHE
MHOX€ECTB, B TOM YHCIE IPEJCTaBICHHBIX
rpaduyecKn Ha YUCIOBOH MPsIMOil 1 Ha
KOOPJAMHATHOW IIOCKOCTH;

* IPOBOJUTH JOKA3aTEIbHbIE PACCYKACHUS IS
000CHOBaHMUS HCTHHHOCTH YTBEPKACHHH.

B noeceonesnoui sorcuznu u npu uzyuenuu opyaux
npeomemos:

* MCIIOJb30BaTh YNCIIOBBIC MHOXKECTBA Ha
KOOpPJAMHATHOM NPSAMOM U Ha KOOPJUHATHON
TUTOCKOCTH IS OTIMCaHMS PEaIbHBIX IMPOIIECCOB
U SIBJICHUM;

* IPOBOJUTH JOKA3aTEIbHBIE PACCYKACHUS B
CUTYyallUsAX MOBCEIHEBHOM JKU3HU, TP PELICHUN
3aja4 U3 JIpyTrux NpeaMeToB

* Jocmuoicenue pesynomamog pazoena *;

* onepuposame NOHAMUEM onpeoeneHus,
OCHOBHBIMU 8UOAMU ONpedeNeHUll, OCHOGHBIMU
suoamu meopem,

* NOHUMAMb CYMb KOCEEHHO20
00Ka3amenbcmeda;

* Onepuposamv NOHAMUAMU CHEMHO20 U
HeCUemHo20 MHOMCeCmed,

* NPUMEHAMb MEeMO0 MAMEMAMUEcKOU
UHOYKYUU 0151 NPOBEOEHUsL PACCYHCOEHUN U
00Ka3amenbeme u npu peuleHuy 3a0ay.

B noeceonesnotl scuznu u npu usyuenuu opyaux
npeomemos:

* LUCNONBL308AMb MEOPEMUKO-MHONCECNEEHHbIU
A3BIK U SA3BIK JIO2UKU OJ15 ONUCAHUSL PEANbHbIX
npoYeccos u A6LeHull, npu peueHun 3a0ay
Opyaux yueOHbIX npeomMenos

Yucna u
GbIPAdICEHUA

M CB06OHHO OICpUPOBATH NMMOHATUAMMU:
HaTypaJibHOC YUCJIO, MHOKECTBO HATypaJbHbIX
YHUCCI, ECJI0C YHCJI0, MHOXKXECTBO LECJIBIX YHUCCII,

* [Jocmuoicenue pesynomamos paszoeia *;
* c60000HO ONEPUPOBAIL YUCTOBLIMU
MHOJICECMBAMU NPU peuleHuy 3a0a4;

Pezynamusnvie:

* CaMOCTOATEJIBHO ONPEIENATh
LI€IY, 3aJ1aBaTh I1ApaMETPhI U
KPHUTEPHUH, IO KOTOPBIM MOKHO
OIIPENENNUTD, YTO LEIb
JIOCTUTHYTA;

¢ OLICHHUBATh BO3MOXHBIC
HOCJICACTBUA JOCTUXCHUSA
IIOCTaBJICHHOU ICJIN B
JACATCIBbHOCTH, CcOoOCTBEHHOI
JKU3HU U ’KU3HU OKPYIKAIOINUX
H}Oﬂeﬁ, OCHOBBEIBAsICh Ha
COO6pa)KCHI/IﬂX OTHUKU U MOpaJIu;

* CTaBUTH U POPMYIINPOBATH
CcOOCTBEHHBIE 3a/1a49H B
00pa3oBaTeNbHON NeATETHbHOCTH
M JKU3HEHHBIX CUTYALUsIX;

* OpUEHTALMS 00yYaloIUXCs
Ha JOCTIKEHHE JIMYHOTO
CYACTbhs, peaTU3aLHUI0
TIO3UTUBHBIX KU3HEHHBIX
HEePCIEKTHB,
WHHUIIUATUBHOCTD,
Kp€aTUBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTbH K JIMYHOCTHOMY
CaMOOIIPe/IeNICHHIO,
CIIOCOOHOCTbH CTaBUTD LIETH U
CTPOUTD )KU3HEHHBIE IIJIaHbI;

* TOTOBHOCTB ¥ CITOCOOHOCTH
obecrieunTh cede 1 CBOMM
OMU3KKUM JTOCTOMHYIO KU3Hb B
MPOIIECCE CAMOCTOATEIBHOM,
TBOPYECKON U OTBETCTBEHHOM
JESITETIBHOCTH;

! 351ech u manee: 3HATH ONpE/IEICHHE TIOHSTHS, 3HATH M YMETh 0O0CHOBBIBATH CBOHCTBA (IPH3HAKH, €CIIH OHH €CTh) TOHSTHS, XapaKTEPH30BATh CBSI3U C APYTHMH MOHATHIMH, TIPEICTABIISS
OJTHO TIOHATHE KaK YacTh IEJIOCTHOTO KOMIDIEKCa, FCIIONIF30BaTh MMOHATHE U €T0 CBOMCTBA IPH NMPOBEACHNHN PacCYKICHHUMN, T0Ka3aTeIbCTB, P CIICHIH 3a1ad.




OOBIKHOBEHHAS IPOOK, TECATUIHAS JPOOb,
CMELIaHHOE YHCII0, PAOHATIBHOE YUCIIO,
MHOXKECTBO PALMOHATIBHBIX YHCEI,
UPPAIOHATIBHOE YUCII0, KOPEHb CTEICHH N,
JICHCTBUTEILHOE YHCII0, MHOXKECTBO
JICHCTBUTEIBHBIX YHCEI, TCOMETPHYCCKAs
HUHTEPIPETANUS HATYPAIBHBIX, [IENbIX,
palMOHATBHBIX, IEHCTBUTEIILHBIX YUCET,

® IIOHUMATh U OOBSICHATH PA3HUIY MEKIY
MTO3UITHOHHOM M HEITO3UITHOHHON CHCTeMaMHU
3aIIUCH YUCET,

* IEPEBOIUTH YHCIIA U3 OJTHOM CUCTEMBI 3aIUCH
(cucTemsl CUHCIICHHS) B IPYTYIO;

* IOKa3bIBaTh M UCIIOJIb30BATh MPU3HAKU
JIETMMOCTH CYMMBI U TIPOU3BENICHUS TIPU
BBITIOJTHEHUH BBIYHMCICHUHN U PEIICHUH 3a]1a4;

* BBITIOJIHATH OKPYTJIEHUE PAIlMOHATIBHBIX U
HppanrOHATIBHBIX YHCEI C 3aJaHHOH TOYHOCTHIO;
® CpaBHUBATDH JEHCTBUTENbHBIEC YUCIIA PA3HBIMU
criocobamu;

* YIOPSJ0YMBATH YHCIIA, 3aMIMCAHHBIE B BHJIE
OOBIKHOBEHHOU U JIECATUYHOHN ApoOu, dncina,
3aIMCaHHBIC C UCTIOJb30BaHUEM
apu(HMETHIECKOTO KBaAPATHOTO KOPHS, KOPHEH
cTereHu Ooblie 2;

+ Haxoautsh HOJl m HOK pa3HeiMu criocob6aMu
UCIIONIB30BATh WX MPH PEUICHUH 3a/1aY;

* BEITIOJTHATE BRIYHCIICHUS U TPeoOpa3oBaHUsL
BBIpAKEHUH, COJepIKANINX ICHCTBUTEIEHBIC
YHCIia, B TOM YHCIIE KOPHU HATYPaTbHBIX
CTETICHEH;

* BBITIOJTHATH CTAH/IAPTHBIE TOXKIECTBEHHBIC
peoOpa3oOBaHUs TPUTOHOMETPHUECKUX,
norapuMUIECKUX, CTENIEHHBIX,
HPpaIMOHATILHBIX BBIPAKCHHMN.

B nosceonesnoi sicuznu u npu uzyuenuu opyeux
npeomemos:

* BBIIIOJIHATH U OOBSICHATH CPAaBHEHHUE
PE3yJIbTaTOB BBIYHUCICHUH TIPH PEILICHUN
NPaKTHYECKUX 33/1a4, B TOM YHUCIIC
NPUOJIMKEHHBIX BHIYUCICHUH, UCTIONB3Ys pa3HbIe
CIoCcOOBI CPABHEHHIA;

* 3aIIChIBATh, CPABHUBATH, OKPYTJIATH YHCIOBBIC
JIAHHBIC PEaJIbHBIX BEJIMUUH C HCIOJIb30BAHUEM

* HOHUMAMb NPUYUHBL U OCHOGHbBLE UOEU
PACUUPEHUST YUCTIOBBIX MHOICECTNE,

* 671a0emb OCHOGHBIMU NOHAMUSIMU MEOPUU
OenuMocmu npu peueHuu CmaHOapmHbIx
3a0ay;

* uMemb 6a306bie NPeOCMABIEeHUsL O
MHOJICECTBE KOMNIIEKCHBIX YUCE],

* CB0OOOHO BbLINOHAMb MONHCOECTNBEHHbIE
npeodpa306anusi MpueoHOMEempUUEeCKUx,
J102apUPMUYECKUX, CIENEHHBIX GbIPAICEHUTL,

* g1adems gpopmynoii bunoma Hotomona;

® NpUMeHsmMb NPU peueHuy 3a0ay meopemy o
auneunom npedcmagnenuu HO/;

* npumensims npu peuwlenuu 3aoay Kumaiickyro
meopemy 06 0OcCmamkax,

* npuMeHsamb npu pewenuu 3a0aq Manyio
meopemy Depma,

* yMemb GbINOMHAMb 3ANUCh YUCTA 8
HO3UYUOHHOU CUCTeMe CHUCIEHUS,

* IPUMEHSMb NPU PEUeHUl 300a4 MeopemuKo-
YUCTOBbLE PYHKYULL: YUCILO U CyMMA Oelumenetl,
@yukyuro Dinepa;

* IPUMEHAMb NPU Pelenul 3a0a4 Yentle
opobu;

* IPUMEHSAMb NPU PeleHul 3a0a4 MHO20YLeHb
€ OelicmeumenbHbIMU U Yeablmu

K03 uyuenmamu;

* 81a0emb NOHAMUAMU NPUBOOUMDBLL U
HenpueoOUMbLIL MHO2OYJIEH U NPUMEHSINb UX
npu pewenul 3a0a4;

* npumensamv npu pewenuu 3a0a4 OCHO8HYIO
meopemy aneedpul;

* NPUMEHSAMb NPU Pelenul 3a0a4 npocmeiuiue
DYHKYUU KOMIILEKCHOT NePEMEHHOU KAK
2eomempuieckue npeobpaz08anus

* OLIEHUBATH PECYPCHI, B TOM
YHCIIe BPeMsI U IpyTHue
HEMaTepHaIbHBIE PECYPCHI,
HEOOXOANUMBIE ISl TOCTHKECHUS
MIOCTaBJIEHHOH Lieny;

* BI)I6I/IpaTI) IMyTh JOCTUKCHUSA
ey, IJIaHupOBaTh PECHICHUC
IIOCTABJICHHBIX 3a1ad4,
ONTUMU3UPYS MATCPUAJTIBHBIC U
HEMATCPUAJTIbHBIC 3aTPAThI;

* OpraHU30BBIBaTh () (HEeKTUBHBIN
MOKCK PECYPCOB, HEOOXOTMMBIX
JUISL TOCTHIKESHUS TOCTaBJICHHON
Leny;

¢ COIIOCTaBJIATH HOHy‘{CHHHﬁ
pe3yibTaT ACATCIIBHOCTH C
IIOCTaBJICHHOU 3apaHecC LCIIbIO.

Toznasamenvnuvie.

* MCKATh ¥ HAXOJHUTh
0000I1IeHHBIE CTTOCOOBI PEeIICHHS
3aj]a4, B TOM 4HCIIE,
OCYULIECTBJIATH Pa3BEPHYThIH
nH(pOpMALMOHHBII TOUCK U
CTaBUTH Ha €r0 OCHOBE HOBHIC
(y4eOHbIC 1 TO3HABATEIILHBIC)
3a1a4H;

* KPUTHYECKH OIICHUBATH U
HHTEPIPETHPOBATH HH(OPMAIIHIO
C pa3HbIX MMO3UINH,
pacrno3HaBaTh u QUKCHPOBATH
MIPOTHBOPEUHS B
MHPOPMAINOHHBIX HCTOYHHUKAX;

* TOTOBHOCTB M CIIOCOOHOCTH
oOygaromuxcs K
OTCTaMBAHUIO JTUYHOT'O
JIOCTOMHCTBA, COOCTBEHHOI'O
MHEHMSI, TOTOBHOCTh U
CHOCOOHOCTH BBIPa0ATHIBATH
COOCTBEHHYIO MO3UIIHIO IO
OTHOILIEHHIO K OOILIECTBEHHO-
[OJUTUYECKAM COOBITHSIM
MPOIIIIOTO W HACTOSIIIETO Ha
OCHOBE OCO3HAHMS U
OCMBICTICHUS ICTOPHH,
IyXOBHBIX IIEHHOCTEH 1
JIOCTHKEHUI HalleH CTpaHbl;

* MUPOBO33pEHUE,
COOTBETCTBYIOIIECE
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKH U
00ILECTBEHHOW TIPaKTHKH,
OCHOBAaHHOE Ha JIHajore
KYJBTYD, & TAKXKE Pa3THIHBIX
(hopM 00IIIECTBEHHOTO
CO3HAHHMs1, 0OCO3HAHUE CBOETO
MecTa B IOJIUKYJIETYPHOM
MHUpE;

* OCO3HaHHOE, YBAXXUTEIBHOE
1 100poKenaTelbHOE
OTHOIIECHUE K UCTOPUH,
KYJIBTYp€, PEIIUTHH,
TPaTUIHSM, SI3bIKAM,
LIEHHOCTSIM HapoioB Poccuu u
HApOJOB MHPA;

* TOTOBHOCTB U CIIOCOOHOCTH
00y4Jarmuxcs K
CaMOpa3BUTHIO U
€aM000pa30BaHUIO HA OCHOBE
MOTHBAITUHU K O0yUEHUIO U
MMO3HAHHIO;




Pa3HBIX CHCTEM U3MEPEHUS;

* COCTABIIITh M OLICHUBATh PAa3HBIMH CIIOCOOAMHU
YHCIIOBBIE BBIPAKEHUS IIPH PEILICHUT
MPaKTHIECKUX 3a/1a49 U 3a7a4 U3 APYTUX yIEOHBIX
PeIMETOB

Ypasuenus u
HepageHcmea

* CBOOOIHO OTIEPUPOBATH TIOHATHIMU:
ypaBHEHHE, HEPABEHCTBO, PABHOCHIIBLHBIC
YpaBHEHUS U HEPABEHCTBA, ypaBHEHHUE,
SIBIISIFOILIEECS CJICJICTBUEM IPYTOT0 YpaBHEHUS,
ypaBHEHHUS, PABHOCUJIbHBIE HA MHOXECTBE,
PaBHOCHIJIBHBIC IPEOOPA30BAHNUS YPABHEHUIA,

* pemaTth pa3Hble BUIH YPAaBHCHUH U HEPAaBEHCTB
U UX CHCTEM, B TOM YHUCIIC HEKOTOPBIE YpaBHEHUS
3-it u 4-1i cTeneHel, IPOOHO-pAIIMOHATIFHBIC H
HppanroHabHEIC,

* OBJIaJIETh OCHOBHBIMU THIIAMH ITOKa3aTEIbHBIX,
JIOTapUPMHICCKIX, HPPAIIIOHABHBIX,
CTETICHHBIX YPaBHEHUI U HEPABEHCTB U
CTaHAaPTHBIMU METOJAMU HX PEIICHUH U
MPUMEHSITh WX MPHU pEeUIeHUH 3a/1a4;

* MPUMEHSTH TeopeMy besy Kk penieHuo
YpaBHEHUI;

* IPAMEHSATH TeopeMy Buera ais pemeHus
HEKOTOPBIX YpaBHEHHI CTETICHH BEIIIE BTOPOL;

* IOHUMATh CMBICJ TEOPEM O PABHOCHIIHHBIX U
HEPaBHOCHIIBHBIX TIPEOOPA30BAHUAX YPABHEHHMA
U YMETPh UX JOKa3hIBaTh;

* BIIAJICTh METOJJAMH PEUICHUS YPaBHECHUH,
HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATH METO/T
pelieHns 1 000CHOBBIBATH CBOM BHIOOD;

* FCII0JI30BAaTh METOJT HHTEPBAJIOB ISl PEIICHHUS
HEPABEHCTB, B TOM YHUCJIE JPOOHO-PAIMOHATBHBIX
1 BKITIOYAIOIINX B ce0s NppallnOHATLHBIC
BBIPKEHHUS,

* pemath anreOpandecKue ypaBHCHUS U
HEPABEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anreOpanvdeckuM U rpa@uIeckuM METOIaMu;

® BJIaJIETh Pa3HBIMU METOJIAMU JI0Ka3aTeIhCTBA
HEPABEHCTB,

* penrath ypaBHEHUS B IENBIX YUCIIAX;

* 1300pakaTh MHOYKECTBA HA TUIOCKOCTH,
3a/1aBaeMble YpaBHEHISIMY, HEPABEHCTBAMH U UX
CHCTEMaMH;

* ¢cBOOOHO MCIIOJB30BaTh TOKICCTBCHHBIC

* [Jocmuoicenue pesynbmamog paszoena *;

* c80600HO onpedeisims mun u bloupamo
MemoO peuieHuss NHOKA3ameabHbiX U
J102apUPMUYECKUX YPasHeHUli U HEPABEHCME,
UPPAYUOHANLHBIX YPAGHEHUT U HEPABEHCMNS,
MPULOHOMEMPULECKUX YPAGHEHUIL U
HepaseHcms, ux cucmem,

* c860000HO pewams cucmembl TUHEUHbIX
YpagHeHull;

* peuiams OCHOBHbIe MUNbL YPAGHEHUU U
HepaseHcma ¢ napamempami;

* NPUMEHAMb NPU peleHUU 3a0ay HepaseHCcmea
Kowu — Byusaxosckozo, bBepnynnu,

* UMemb npedcmagieHue 0 HepaseHCmeax
MedcOy cpeOHUMU CIeneHHbIMU

* HCIIOJIH30BATh Pa3IMYHBIE
MOJIEJIBHO-CXEMATHIECKHE
CpEeICTBa JJIS IPEICTABICHUS
CYILIECTBEHHBIX CBSI3EH U
OTHOIICHMI1, a TaKKe
MPOTHBOPEYHIA, BBISIBJICHHBIX B
MH(POPMALIMOHHBIX HCTOYHHUKAX;

* HaXO/WUTh U IPUBOJIUTH
KPUTHICCKHE apTYMCHTHI B
OTHOIIIEHUU OEUCTBUI U
CYXXJI€HUI Ipyroro; CnoKOMHO 1
pa3yMHO OTHOCHTBCS K
KPUTHICCKIM 3aMEYaHUSIM B
OTHOIIEHUH COOCTBEHHOTO
CYXKJIEHUSI, paCCMAaTPUBATh UX KaK
pecypc COOCTBEHHOTO Pa3BUTHS,

* BEIXOJIUTH 33 PAMKH y4eOHOTO
MpeaMeTa M OCYIIECTBIATh
IeJICHAIIPABICHHBIN TIOMCK
BO3MOKHOCTEH AJIST OTHPOKOTO
MepEeHOca CPEJICTB U CIIOCOO0B
JICHCTBHS,

¢ BRICTpanBaTh MHAUBUAYAJIbHYIO
00pa3oBaTeNbHYIO TPACKTOPHIO,
YUYUTBIBasg OTpaHUYCHUA CO
CTOPOHBI APYTUX YYaCTHUKOB U
pecypcHbIE OTpaHUUYCHNS;
MEHSTh U YAEP>KHBATh pa3HbIe
TIO3UIMH B TO3HABATEIbHON
JIeSITeIIbHOCTH.

Kommynukamueyble:
* OCYIIECTBIIATH ACIIOBYIO

KOMMYHHUKAIIAIO KaK CO
CBCPCTHUKAMHU, TaK U CO

* c¢(hOpMUPOBAHHOCTD
OTBETCTBEHHOT'O OTHOLICHHSA K
YUYCHUIO; YBaKHTEIBHOTO
OTHOILICHHMS K TPYAY, HAJIMIHE
OIIBITA YYaCTHsl B COL[HATBEHO
3HAYUMOM TpYIie

* OCO3HAHUE 3HAYEHHS CEMbHU
B JKH3HH YeJIOBeKa 1
oOrecTBa, MPUHATHE
IICHHOCTH CEMEHHOM KHU3HH,
YBa)KUTEIBHOE U 3a00TIHBOE
OTHOIIIEHHE K YJIEHAM CBOEH
CEMBHU.

* OCO3HAHHOE, YBAXUTEIHHOC
U 100pOKeTaTeIbHOES
OTHOLLEHHE K IPYTOMY
YeJI0BEKY, €r0 MHEHHIO,
MHPOBO33PEHMIO, KYJIBTYPE,
SI3BIKY, BEpE, TPaskIAaHCKOM
TTO3HUIINH.

* TOTOBHOCTH M CIIOCOOHOCThH
BECTH JIUAJIOT C APYTUMH
JJFOABMHU U JOCTUT'AaTh B HEM




npeoOpa30BaHMs NPH PEIICHUN YPaBHEHUI U
CUCTEM YPaBHEHU

B nosceonesnoii scuznu u npu usyuenuu opy2ux
npeomemos:

* COCTaBJISITh M PEIIATh yPaBHEHHS, HEPABCHCTBA,
UX CHCTEMBI TIPH PEIICHUH 3a/1a4 APYTUX
yueOHBIX IPEIMETOB;

* BBIMIOJIHATH OIIEHKY TPaBIOMO100us
PE3yJIbTATOB, MOJYYaeMbIX TIPH PELICHUH
Pa3IMYHBIX YPaBHEHHUH, HEPABEHCTB U X CHCTEM
TIPH PEIICHUH 3a0a4 IPYTUX YIeOHBIX
TPEIMETOR;

* COCTaBIISITh W PEIIaTh YPaBHEHUS U
HEPaBEHCTBA C TTapaMeTPaMH TPH PEIICHAH
3aj1a4 IPYrUX yIeOHBIX TPEIMETOB;

* COCTaBJISITh YpaBHEHHE, HEPABEHCTBO MITH MX
CHCTEMY, OITHCHIBAIOIINE PEATBHYIO CUTYAIIHIO
WK IPUKJIATHYIO 3324y, HHTEPIPETHPOBATH
MOJTyYEHHBIE PE3YIIbTAThI;

* UCTIOJIL30BATh MPOTrPAMMHBIE CPEICTBA MPH
PEIIEHNH OTAENBHBIX KITACCOB YPaBHEHHH 1
HEPaBEHCTB

Dynkyuu

* Braiets MOHATHAMU: 3aBUCHMOCTB BEJINYHH,
(hyHKIHS, apryMEHT U 3HaYCHHUE (PYHKINH,
001acTh OnpeeNcHNs M MHOKECTBO 3HAYCHHMA
(hyHKIHH, TpadUK 3aBUCUMOCTH, TpauK
(hyHKIMA, HYTH QYHKIUH, TIPOMEKYTKA
3HAKOIOCTOSHCTBA, BO3pACTaHHE HA YUCIOBOM
NPOMEXYTKe, yObIBaHHE Ha YUCIOBOM
MIPOMEXyTKe, HanOObIIee 1 HanMEHbIIIee
3Ha4YeHHe (PYHKIUHU HA YUCIIOBOM IIPOMEXKYTKE,
nepuoaudeckast QyHKIUs, IEPUOJ, YeTHAS U
HedeTHas (YHKINN; YMETh IPHUMEHATh 3TH
MOHSATHS MPH PEIICHUU 337134,

* BIIAJICTh MMOHITHUEM CTETICHHAS (DYHKIIUS;
CTPOUTH ee TpaduK 1 yMeTh NPUMEHSTH CBOMCTBA
CTeNeHHON (QYyHKINY IIPH PEIICHNH 3a/ay;

* BJIAJICTh MMOHSTUAMU MTOKa3aTeIbHAsT (DYHKIIHS,
9KCIIOHEHTA; CTPOUTH UX I'pa)iKH ¥ yMETh
MIPUMEHSITh CBOHCTBA TIOKa3aTeIbHON (pyHKIMH
TIPY pEIICHUH 3a]1ad;

* BJIAJICTH TOHATHEM JIOTapupMIdecKas GyHKITHS;
CTPOHTH €€ Tpad¥K ¥ YMETh IIPUMEHSATH CBOHCTBA
sorapuMudeckor GyHKIMH NPH PEIHICHAN

* Jocmuoicenue pesynbmamos pasoena *;

* 1a0emb NOHAMUEM ACUMNIMOMbL U YMemb
€20 NPUMEHSIMb NPU peuenuu 3a0a4,

* NPUMEHAMb MEMOObl peUleHUs NPOCMeUUX
oughepenyuanbHbIX ypasHeHull nepeoeo u
6MOp0O20 NOPAOKOE

B3pOCIIBIMH (KaK BHYTpHU
00pa3oBaTeIbHON OpTraHU3aINH,
TaK ¥ 3a ee IpeieaMn),
oIOUPaTh TapTHEPOB IS
JIETIOBOW KOMMYHHKAIIUH UCXOS
U3 COOOpaKeHUH
Pe3yNIbTaTUBHOCTH
B3aUMO/ICHCTBUSL, a HE JIMYHBIX
CUMIIATH;

* I OCYIIECTBICHUH TPYIIIOBOI
paboTHI OBITH KaK
PYKOBOIHTEJIEM, TaK H WICHOM
KOMaHIbI B Pa3HBIX POJIAX
(reHepartop unei, KPUTHK,
WCIIOJIHUTEb, BBICTYNAIOIINH,
9KCHEPT U T.1.);

* KOOPAMHUPOBATD U BHIIOIHATH
paboTy B yCIOBHUSIX peaJbHOTO,
BUPTYJILHOTO 1
KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBYS;

* pa3BepHYTO, JIOTUYHO U TOYHO
M3JIaraTh CBOIO TOUKY 3PEHHSI C
WCIIOJIb30BaHUEM a/IEKBATHBIX
(YCTHBIX ¥ IICHBMEHHBIX )
SI3BIKOBBIX CPEJICTB;

* pacro3HaBarth
KOH(JIMKTOTCHHBIC CUTYaIlH: U
MPEIOTBPAIIATh KOHMIMKTHI 10
WX aKTUBHOH (pa3bl, BRICTPAMBATh
JISJIOBYIO ¥ 00pa30BaTEIBHYIO
KOMMYHHUKAITHIO, n30eras
JIMYHOCTHBIX OLEHOYHBIX
CYXKICHUII.




3amay;

* BIIAJICTh MOHSATHUAMHI TPUTOHOMETPHUICCKHE
(hyHKIHW; CTPOUTH UX IpadUKU H YMETh
TIPUMEHSTH CBOWCTBA TPUTOHOMETPHYECKIIX
(yHKIMI IPH pEIIeHUH 3a/1a4;

* IPUMEHSTH NIPU PELICHUH 33/1a4 CBOHCTBA
(YHKIMIA: Y€THOCTh, IEPHOIUIHOCTD,
OTPaHUYEHHOCTH;

* IPUMEHSTH IPU PELICHUH 33124
npeoOpa3oBaHus rpaduKoB (HYHKIHH;

* BJIAJICTh TMOHITHASMH YUCIIOBAS
MOCJIEIOBATENEHOCTD, apH(PMeTHIeCKas 1
TEOMETPUYECKAs POTPECCHS;

* IPUMEHSATH MIPH PELICHAH 3a/1a4 CBOWCTBA
MIPU3HAKA apU(PMETHICCKON U TeOMETPHUECKON
MIporpeccui.

B noeceonesnotl srcuznu u npu usyuenuu opyaux
VUeOHbIX PeoMemos:

* ONPEAEIISATH 10 rpaduKaM U UCIIOIb30BATh JIs
peLICHUs MPUKIIAIHBIX 33]]a4 CBOMCTBA peallbHBIX
MPOLIECCOB U 3aBUCUMOCTEH (HanOombILINe 1
HaVMCHBIIINE 3HAYCHIS, IPOMEXYTKH
BO3pACTaHUA U YOBIBaHHUA ()YHKIIHHU, TIPOMEKYTKH
3HAKOIIOCTOSHCTBA, ACHMITOTHI, TOUKH Iepernoa,
TIePUOT ¥ T.IL.);

* HHTEPIPETHUPOBATH CBOUCTBA B KOHTEKCTE
KOHKPETHOH IMPaKTHYECKON CHTYAaIlNH;

* OIIPEEIISITH 110 rpaduKaM IMPOCTEHILINe
XapaKTEePUCTHUKHU MEPUOJIMYECKUX POLIECCOB B
OMONIOT MU, PKOHOMHKE, MY3bIKE, PATHOCBSI3H U
Jp. (aMIuMTy1a, Iepyuos U T.11.)

Inemernmot
mamemamuyec
K020 ananusa

* Bianiets moHsATHEM O€CKOHEYHO yOBIBaIOIIAs
FeOMeTpI/I‘-IeCKaﬂ nporpeccml nu yMeTB HpI/IMeHﬂTB
€ro MpH PeIICHUN 33134,

b l'IpI/IMeHHTB JJIs1 pemeHI/m 3a1a4 Teopmo
MIPEJIeNoB;

* BJIAJIETh HOHATHIMU O€CKOHEYHO OOJIBIIHE U
OECKOHEYHO MaJIbIE€ YHCJIOBBIE
MOCJIeI0BATEILHOCTH M YMETh CPABHHBATH
OeCKOHEYHO 0O0JIbIINE M OECKOHEUYHO MaJjIbie
MOCJIEI0BATEILHOCTH,

B nosceonesnoii srcusnu u npu uzyuenuu opyeux
VUEeOHbIX npeOMemos:
* pelIaTh MPUKIAAHBIC 3a/1a4d U3 OUOJIOTHH,

* [locmuoicenue pe3ynomamos pazoena *;




(hU3UKY, XUMHH, SKOHOMHUKH U JPYTHX
MPEMETOB, CBSI3aHHBIE C MCCIIEI0BAHUEM
XapaKTEPUCTHK TPOIECCOB;

* HHTEPIPETHPOBATH IOJyUCHHBIC PE3YIIBTATHI

Cmamucmuka » OnepupoBaTh OCHOBHBIMH OIIHCATEIEHBIMU * [locmuoicenue pe3yromamog pazoena *;
u meopus XapaKTepUCTUKAaMH YHCIIOBOrO Habopa, * uUMemb npedcmagienue 0 YeHMpaibHol
. | moHsATHEM reHepalbHas COBOKYITHOCTb U npedenvHoll meopeme;
éepoamuocmen, BBIOOPKOI1 U3 Hee; * uMemb npedcmasgienue 0 6blO0POYHOM
Jocuka u * OIIEPUPOBATH TIOHATUAMH: YaCTOTA U K03 uyuenme xopperayuy u MUHenHou
K0M6unamopul< BEPOSATHOCTH COOBITHUS, CyMMa M MIPOU3BEACHUE pezpeccuu;
a BEPOSITHOCTEH, BEIYHUCIISTH BEPOSITHOCTH * uUMemb npedcmagienue 0 CIamucmu4eckux
COOBITHIT Ha OCHOBE TOZICYETa YHCIIa UCXOIOB; 2UNOme3ax u nposepke CMamucmu4eckoll
* BIIAJICTh OCHOBHBIMU ITOHATHAMHA 2Unomessl, 0 CMAMUCMUKe Kpumepus u ee
KOMOWHATOPUKH M YMETh UX IPUMEHSTH IpU VPOBHEe 3HAYUMOCTU,
peleHnH 33134, * UMemb NPeOCmasierue 0 Ces3U IMIUPUYECKUX
* IMETh MIPEICTABICHUE 00 OCHOBAX TEOPHU U meopemu4eckux pacnpeoeneHuil;
BEPOSTHOCTEH; * UMemsb 871a0emsb NOHAMUAMY KOHeUHble U
* UMETh MIPE/ICTaBIICHHUE O TUCKPETHBIX U cuemHble MHOJCECEA U YMeMb UX NPUMEHAMb
HETPEPHIBHBIX CIyYaiHBIX BEIMYMHAX U npu pewenuu 3a0a;
pacnpeseneHusx, 0 He3aBUCUMOCTH CITy4aiiHbIX * yMemb npuMeHAms Memoo Mamemamuyeckou
BEJIMYNH; UHOYKYUU,
* UIMETh MPEJICTaBICHHE O MATEMAaTHIECKOM * yMemb npumeHams npuHyun Jupuxie npu
OKUJIaHUM U AUCTICPCUH CITyIalHBIX BEJIMYHUH; peuteHuu 3a0ay
® UMETh NPEJCTABICHHE O COBMECTHBIX
pacnpeieNnieHusIX CIIy4aiHbIX BEINYNH;
B noeceonesnotl srcuznu u npu usyuenuu opyaux
npeomemos:
* BBIYUCIIATH MU OIICHUBATH BEPOSITHOCTH
COOBITHII B peaybHOI KU3HH;
* BEIOUPATH METO/IBI MTOIXOASIIETO
MpeJICTaBICHUS M 00pabOTKH JaHHBIX
Texcmoegnie * Pemate pasHele 3a1a4i NOBBIIEHHON * [Jocmuoicenue pesynomamos pazoeia *
3a0auu TPYAHOCTH,

* aHAJIM3UPOBATh YCIOBHE 3a7a49H, BEIOUPATh
ONTUMAITEHBIN METOJI PEIICHUS 3a/1a4H,
paccMmarpuBas pa3iiuyHbIe METOMBI;

¢ CTPOUTH MOACJIb PEIICHUA 3a/1a4n, IIPOBOIUTH
JIOKa3aTe/IbHBIC PACCYIKIACHUS MPH PEIICHUH
3a1a4H;

* pemiath 3a1a4u, Tpedyromme nepedopa
BapHaHTOB, IPOBEPKH YCIOBHIA, BEIOOpa
ONTUMAIILHOTO PE3yJIbTaTa;

* AHAJIM3UPOBATh U MHTEPIIPETUPOBATH
MOJIYYCHHBIC PEIICHUS B KOHTCKCTE YCIOBHS




3a7a4y, BHIOUpATh peLIeHH s, He
HPOTHBOPEYAIIIE KOHTEKCTY;

* ICPEBONUTH IIPH PEILICHUH 3alauH
WHPOPMALINIO M3 OAHOI (POPMBI 3aITHCH B
JPYTYIO, UCTIOJNIB3Yys IPX HEOOXOUMOCTH CXEMBI,
TaONuIpBl, rpayKy, JUarpaMMBl.

B noeceonesnotl scuznu u npu usyuenuu opyaux
npeomemos:

* pemaTh MPaKTUYCCKUE 3aa49H U 3a1a49H U3
JPYTHX MPEMETOB

Hcmopusa
Mamemamuku

* VIMeTp mipencTaBiIeHNE O BKIIAIE BBIOAOIIUXCS
MaTEeMaTHKOB B Pa3BUTHE HAYKH;

* IOHUMATh POJh MATEMAaTHKH B Pa3BUTHU
Poccun

* Jocmuoicenue pesynomamos pazoena *

Memoow
Mamemamurku

* Mcnonp30BaTh OCHOBHBIE METOBI
JI0Ka3aTeIbCTBA, TPOBOIUTH TOKA3aTENBCTBO U
BBIIIOJHATH OIPOBEPIKECHUE;

* IPUMEHATh OCHOBHBIE METOBI PELIICHUS
MaTeMaTHYECKHX 3a/ay;

® Ha OCHOBE MaTeMaTUYECKHX 3aKOHOMEPHOCTEH B
HPUPOJIE XaPAKTEPU30BATh KPAcoTy U
COBEPLIEHCTBO OKPYKAIOLIETO MUPa U
MPOU3BEJICHUI UCKYCCTBA,;

* IPUMEHATH [IPOCTEHIIIIE TPOrpaMMHBIE CPEACTBA
1 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU
pelIeHnN MaTeMaTHIeCKUX 3a/1ay;

* MI0JIF30BATHCS MPUKIIATHBIMH IPOrpaMMaMH U
MpOrpaMMaMH CUMBOJIBHBIX BBIYHUCIICHHUH IS
HCCIIEJOBAaHHS MaTeMaTHIECKUX 0OBEKTOB

* JJocmuoicenue pesynomamog pazoena *;
* IPUMEHAMb MAMEMAMUYECKUE 3HAHUSL K
UCCED0BAHUIO OKPYICAIOWE20 MUPA
(MoOenuposanue Gusuieckux npoyeccos,
3a0ayu IKOHOMUKU)

T'eomerpus

* Biiagets reoMeTpu4eCKUMHU TIOHATUSIMU TIPH
pELIeHUH 33/1a4 ¥ TPOBEICHUN MaTEMaTHIECKIX
paccyXaeHui;

* CaMOCTOSATENIFHO (POpMYIIHPOBaTh ONpeIesICHHS
TreOMETPUYECKHX (PUTyp, BEIIBUraTh TUIIOTE3HI O
HOBBIX CBOWCTBAaX U IPU3HAKaX reOMETPUUECKUX
¢uryp 1 060CHOBBIBATH MM ONIPOBEPTaTh HX,
0000111aTh W KOHKPETU3UPOBATh PE3yIbTATHI HA
HOBBIX KJaccax (Guryp, mpoBOAUTH B HECIIOKHBIX
ciy4asx KiacCUpUKanuo GUryp mno pazaindHbIM
OCHOBaHHSM;

* HCCJIEIOBATh YEPTEXKH, BKIIIOYast KOMOUHAIIMI
¢uryp, u3BJIeKaTh, UHTEPIPETUPOBATH U
npeoOpa3oBeIBaTh HH(POpMaLHIO,
IPE/ICTABICHHYIO Ha YepTekKax;

* Umems npedcmasnenue 06 akCuoMamuieckom
memooe;

* 611A0eMb NOHAMUEM 2eOMEeMPULECKUe MeCma
MoueK 8 NPOCMPAHCMEe U YMENb NPUMEHSIND
Ux O peutenus 3a0ay,

* yMemb npUMeHssmsb OJisl peuleHust 3a0ay
CBOUCMBA NIOCKUX U O8YSPAHHBIX V08,
MPexespanno2o yaid, meopemvl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Yeld;

* g1ademv NOHAMuUEM NEPReHOUKYIAPHOE
ceueHue npusmbl U yMems NPUMeHsINb e20 npu
peutenuu 3a0a4;

* 81a0emb NOHAMUAMU YEHMPATbHOE U
napanneibHoe npoeKmupoBanue U NPUMeHsImb
UX NPU NOCMPOCHUU CeYeHUL MHO20ZPAHHUKOS




* pelaTh 3a1a4n reOMETPHIECKOTO COePIKAHNUS,
B TOM YHCJIC B CHTYaLlUsIX, KOTa alTOPUTM
pELICHHUS He CIIeyeT SIBHO U3 yCIIOBHS,
BBIIIOJTHATH HEOOXOMMBIE JUIS PeIIeHHS 3a1aul
JIOTIOJTHUTENBHBIE TOCTPOCHHUS, HCCIIEI0BATh
BO3MOXKHOCTb IPUMEHEHUS TEOpeM B (hOpMYJT
JUISL peLlieHNs 3a/1ay;

* yMeTh (POPMYJIUPOBATH U JOKA3bIBAThH
TreOMETPUYECKHE YTBEPIKICHUS;

* BJIJIETh MOHATHAMH CTEPEOMETPUH: IPU3Ma,
napajvleleune, IMpaMuia, TeTpasap;

* UIMETb NPEACTABICHHs 00 aKCHOMaX
CTEPEOMETPHH H CICACTBHAX U3 HHX U yMETh
NPUMEHATH UX NP PEIICHUH 33/1a4;

* yMETb CTPOUTH CCYCHHUSI MHOTOIDAHHUKOB €
HCIIOJIb30BAaHUEM Pa3JIMYHBIX METOOB, B TOM
4yCIie ¥ METOAA CIE0B;

*MMETD TPEJICTABICHHE O CKPEIUBAIOLINXCS
NPSMBIX B MPOCTPAHCTBE M YMETh HAXOAUTh YTOJ
Y PacCTOSTHHE MEXY HUMH;

* IPUMEHSTH TEOPEMBI O MapaJUICIEHOCTH
OPSIMBIX ¥ TUNIOCKOCTEH B MPOCTPAHCTBE MPU
peLICHUY 3a/1ay;

*yMETh IIPUMEHSTH MapalIeIIbHOS
NPOSKTUPOBAHUE 11 U300paxeHus Quryp;

* yMETh IPUMEHATH NEPICHIUKYISIPHOCTH
HPSIMOM M IFIOCKOCTH IIPH PEILICHHUH 3a1a4;

* BJIaJIETh MMOHATHAMH OPTOTOHAIBLHOE
MPOEKTUPOBAHHE, HAKIIOHHBIE U UX ITPOCKIINH,
YMETb IPUMEHSTh TEOPEMY O TPEX
NEepIeHANKYJIsIpax MpH PeleHUH 3a/1a4;

* BJIaJIETh MOHSATHAMH PACCTOSIHUE MEXIY
(urypamu B IIpOCTpaHCTBE, OOLITHIA
MEPIEHANKYJIISIP ABYX CKPEIIMBAIOIIUXCS MTPSIMBIX
Y YMETh IIPUMEHSTH UX TP PELICHHUH 3a/1a4;

* BJIJIETh MTOHSATHEM YTOJI MEXIY NPSIMOH 1
TUIOCKOCTBIO U YMETh IPUMEHATH €r0 MpH
peLIeHuH 33/1a4;

* BJIJIETh MMOHATHAMH JIBYTPaHHBIN YTOJI, yroJ
MEX/1y [UIOCKOCTSMH, TIEPIIEHTUKYIISIPHbIC
IUIOCKOCTH U YMETb IIPUMEHSATD UX IPH PEILCHUH
3a1ad;

* BJIQJICTh MOHATHAMU NIPU3Ma, NTapajuieIenuIe]] 1
IPUMEHATH CBOWCTBA Mapajuielienuiea Ipy
peLIeHUH 33/1a4;

MemoooM npoexyul;

* NPUMEHAMb NPU peteHuy 3a0a4 Gopmyny
PAcCmosAnUs Om MOYKU 00 NJIOCKOCMU,

* 81a0emb PA3HLIMU CHOCODAMU 3A0aAHUS
NPAMOU YPAGHEHUAMU U YMEMb NPUMEHAMb NPU
peuteHuu 3a0ay,

* UMemb NPeOCMAasieHUe 0 OBUNCCHUSX 6
npOCMpancmee: NapaiieibHOM nepeHoce,
CUMMeMPUYU OMHOCUMETbHO NJIOCKOCMU,
YEHMPATbHOU CUMMEMpPUU, NOBOPOMe
OMHOCUMENbHO NPAMOU, BUHMOBOU
CUMMempuu, ymems NPUMeHAmMb ux npu
peueruu 3a0ay,

* uMemsb npeocmasierue o niowaou
OPMO2OHANLHOU NPOEKYUU,

* uMemsb npeoCmasierue 0 MpexepanHom u
MHO202PAHHOM Y2lie U NPUMEHAMb CEOUCMBA
NIIOCKUX Y2ll08 MHO202PAHHO20 Veid npu
peuteHuu 3a0ay,

* UMemb NPeOCMasieHus 0 nPeodPa306aHUU
nooobus, comomemuy u ymems nPUMeHsIms ux
npu pewienuy 3a0au;

* yMemb peuams 3a0ayu Ha NI0CKOCMU
Memooamu cmepeomempuu.




* BJIQJICTh MOHATHEM NIPSIMOYTOJILHBII
Hapajuleenne]] U MPUMEHATH ero IPH peeHHN
3amad;

* BJIQJICTh MOHATHAMH ITUPaMULIA, BUABI NHPAMHUL,
9JIEMEHTHI MPABUIILHOM MTUPAaMUIBI U YMETh
NPUMEHSTD UX MPH PEIICHUH 3a]1ay;

* UIMETh NIPEICTaBIICHNUE O TeopeMe Dilepa,
MPaBIIbHBIX MHOTOTPaHHHUKAX;

* BJIaJIETh MOHSATHEM ILIOIIAIHU TOBEPXHOCTEH
MHOTOTPaHHUKOB U YMETh IPUMEHSTH €0 Mpu
peIICHNY 3a/1ay;

* BJIQJICTh MOHATHSAMU KacaTelIbHBIC NMPSAMBIC H
IUIOCKOCTH U YMETb IPHUMEHSTh U3 IIPH PEIICHHH
3a1ad;

B nosceonesnoii srcusnu u npu usyuenuu opyeux
npeomemos:

* COCTaBIATh C MHCIOJBb30BAHHEM CBOUCTB
TeOMETPUYECKUX (PUryp MaTeMaTHYECKHE MOJIEIIN
JUISL peILIeHUs 3a/lau IIPaKTUYeCKOro XapakTepa 1
3aJad M3 CMEXKHBIX JUCLUHUIUIMH, HCCIE0BaTh
MOJyYeHHbIE MOJENA W  HMHTEPIPETUPOBATH
pe3yabTar




ConepxaHue ydyeOHoro npeamera «MarteMaTHKa)
10B -11B kaace
IIpopuibHbIii ypoBeHb

HaszBanue pa3jaejaa

KpaTlcoe CoaepirkaHue

Auaredpa u Hayajaa aHAJIHN3a

IToBTOpeHue. Pemenue 3a1a4 ¢ UCHOJIB30BAHUEM CBOMCTB YUCEIN U CUCTEM CUHUCIIEHUS, AETUMOCTH, A0JIEH U YacTel, IPOLEHTOB, MOYyJIEH YKCeI.
Pemenne 3amad ¢ HCMIONIB30BAHNEM CBOWCTB CTETICHEH M KOpHEH, MHOTOWICHOB, IIPE00pa30BaHU MHOTOWICHOB M APOOHO-PAIIMOHAIHHBIX BRIPAKCHHM.
Pemenue 3a1a4 ¢ HCIOIB30BAHNEM TPATyCHOM MEpHI yriia. MOayIs 9rciia U ero CBOWCTBa. Pemenne 3aqad Ha ABIKEHHE U COBMECTHYIO PadoOTy, CMecH
U CIUIaBBI C TOMOIIBIO JIMHEWHBIX, KBaJIPATHBIX U IPOOHO-PAIIOHATIBHBIX YPAaBHEHUH 1 UX CHCTEeM. PerieHne 3a/1a4 ¢ MOMOIIBIO YHCIIOBBIX HEPABEHCTB U
CHCTEM HEpaBEHCTB C OJHOW NMEPEMEHHOH, C NMPUMEHEHHEM H300paKeHUsl YHCIOBBIX IPOMEXYTKOB. PelieHne 3aj1ad ¢ MCHOIb30BAaHUEM YHCIIOBBIX
¢byHKIMHA ¥ uX rpadukoB. Vcnonb3oBaHue CBOWCTB M IpadMKOB JIMHEHHBIX M KBaJAPATUYHBIX (DYHKLUH, 0OpaTHOW MPOMOPIMOHAIBHOCTH M (QYHKLUH

Y =X . I'padudeckoe perieHne ypaBHEHHl M HepaBeHCTB. VCronbp30BaHHE onepanuii HajJ MHOKECTBAMH U BBICKA3bIBAHHMAMH. VICTIONBb30BaHHE

HEPaBEHCTB M CHCTEM HEPaBEHCTB C OJHOI IMEPEMEHHOM, YHCIOBBIX IIPOMEKYTKOB, HX 0OBEIMHEHUH U epecedeHnil. [IpuMeHeHne py peleHnn 3a1aq
CBOHCTB apU(PMETHIECCKOH ¥ TEOMETPUIECKOH ITPOTPECCHU, CyMMHUPOBAHHS OCCKOHEYHOH CXOAIIEHCS TEOMETPUIECKON IIPOTPECCHH.

MHoxecTBa (IHCIIOBBIE, TEOMETPHUECKUX (QUTYp). XapaKTEpHCTHIECKOE CBOICTBO, 3JEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE, OCCKOHEYHOE
MHOXecTBO. CriocoOs! 3amanust MHOecTB IlogMHOXecTBO. OTHOIIEGHHS IPUHAUICKHOCTH, BKIIOYEHHUS, paBeHCTBA. Omepanuy HaJl MHO)XECTBAMHU.
Kpyrnu Diinepa. Koneunslie n 6eCKOHEUHBIE, CIETHBIE U HECUCTHBIC MHOXKECTBA.

VicTuHHBIE W JIOKHBIC BBICKA3bIBAHUS, ONEpAIMM HaJ BBICKA3bIBAHUAMH. Aneebpa evickazviganuiu. CBA3b BBICKa3bIBaHUI ¢ MHOXECTBaMH.
KBaHTOpBI CyIlIeCTBOBaHHS U BCEOOIHOCTH.

3axoHs! oruku. OcHosHble 1oeudeckue npasuna. Perenne JOrudeckux 3a/1ad ¢ UCTOJIb30BaHUEM KPYTroB Dilliepa, 0CHO8HbIX 102UYecKUx npasu.

YMmozakmoueHus. OO0CHOBaHMS U JIOKAa3aTelIbCTBO B MaTeMmaruke. TeopeMbl. Buibl MaTeMaTH4eCKUX YTBEPKACHHUNA. Buodvl 00KaA3amenbcms.
Mamemamuueckas unoykyus. Ymeepocoenus: ob6pamuoe OAHHOMY, NPOMUBONOIOICHOE, 00pamHoe NPOMuGononNodcHomy oanxomy. IlpusHak n
CBOMCTBO, HEOOXOJUMBIE U JOCTATOYHBIE YCIOBUS.

OcnosHnas meopema apupmemuru. Ocmamxu u cpaguenus. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema @epma.
q-uunsvle cucmemol cyucienus. Pynxyusa Jinepa, HUcio u cymma oearumeneii HamypaibHO20 YUCdA.

Pagnannas Mepa yria, TpHTOHOMETPHUYECKast OKPY>KHOCTb. TpHUroHOMeTprYecKre GpyHKIMN drcel U yrioB. ©opMyInbl NpUBEICHNUS, CIOKEHUS
TPUTOHOMETpUYECKNX (yHKIMH, QOpMyabl JBOWHOTO W TOJOBMHHOTO apryMmeHTta. [IpeoOpa3zoBaHWe CyMMBI, pa3sHOCTH B IPOM3BEACHHE
TPUTOHOMETpUYECKUX (pyHKIMiA, 1 HA0OOPOT.

Hynu ¢yHKImy, mpoMexXyTKH 3HaKOIIOCTOSHCTBA, MOHOTOHHOCTh. HanbomnbIiee 1 HanMmeHblee 3HaueHne pyHkuuu. [lepuoanueckue GyHKINH 1

HauMeHbIIui epro. YeTHble u HeueTHble GyHKIMA. DyuKyuu «Opobras wacme yuciay Yy = {X} u «yenas wacme yuciay Y = [X] .

Tpuronomerpuueckue ¢yHKUMM uuciaoBoro aprymenra Y =COSX, Y= sinx, y=tgx, y=ctgX. Cgoiictea u rpaduku

TPUTOHOMETPHIECKUX (PYHKITHI.

OO6patHble TpUTOHOMETpHUECKHEe (DYHKINH, WX TJIABHBIE 3HAYEHUs, CBoWcTBa W rpaduxu. Tpuronomerpmueckue ypaBHeHHSA. OTHOPOIHBIC
TPUTOHOMETPUUYECKHE YpaBHEHUs. Penienne npocTeinx TpPUroHOMETPUUECKUX HEpaBeHCTB. IIpocTeiiine cucTeMbl TPUTOHOMETPUUECKUX YPaBHEH M.

CreneHp ¢ JIEHCTBHTENBHBIM IIOKa3aTeNleM, CBOMCTBa cTemeHH. I[Ipocreifimmie mokazaTenbHBIE ypaBHEHHMsS M HepaBeHcTBa. IlokasarenpHas
(yHKuus U ee cBoiicta u rpaduk. Yucno € u dynkums y = e*.

Jlorapudm, cBoiictBa Jorapupma. Jlecstmunblii M HarypadbHbeIH Jiorapudm. [IpeoOpazoBaHue norapu(MUYECKUX  BBIPAKECHUM.
Jlorapupmudeckne ypaBHeHHs U HepaBeHCTBa. Jlorapudmuueckast GyHKIMS U ee CBOWCTBA U rpaduk.

Crenennas GpyHKuus 1 ee cBOMcTBa U rpaduk. MppannoHanbHbIe ypaBHEHHUS.

IlepBuuHble NpeACTaBICHUS O MHOXECTBE KOMIUIEKCHBIX 4uCel. [eticmsus ¢ KomniekcHuiMu yuciamu. Komnnekcno conpsicennvie uucna.
Mooynw u apeymenm yucna. Tpueonomempuueckas popma KOMIIAEKCHO20 yucaa. Pewenue ypasuenuil 6 KOMNJIEKCHbIX YUCIAX.




Merton HHTEpBANIOB IUIs penieHust HepaBeHCTB. [IpeoOpazoBanust rpadukoB GYHKIMNA: CABHUT, YMHOXKEHHE HA YHCIO, OTPAKCHNE OTHOCHTENBHO
KOOpAWHATHEIX ocell. ['padrraeckie METOIBI pelIeHns] YpaBHEHU W HEpaBEHCTB. PemieHre ypaBHEHNH M HEPaBEHCTB, CONEPKALINX MEPEMEHHYIO IO
3HAKOM MOJYJISL.

CucteMpl TIOKa3aTENbHBIX, JOTapU(MHIECKUX W HPPALUOHATIBHBIX ypaBHEHHMH. CHCTEMBI IIOKa3aTENbHBIX, JOTapUPMHIECKUX U
HppalMOHATIBHBIX HEPABEHCTB.

B3anmuo oOpartubie pyHkimuy. ['padukn B3auMHO 00paTHBIX (YHKIHH.

VYpaBHEHHS, CUCTEMBI YPaBHEHUI! ¢ TapaMeTpoM.

@opmyna bunoma Hvromona. Pewienue ypaenenuti cmeneHu eviute 2 cneyualvhulx 6udos. Teopema Buema, meopema be3sy. Ilpueooumvie u
Henpugooumvle mrnozounensvl. Ocnosnas meopema ancedpvl. Cummempuueckiue MHo2ou1ensl. Llenouuciennvie u yeno3HauHbie MHO2OUIEHbL.

Huoganmosvt ypasuenus. Llennvie opobu. Teopema Depma o cymme k8aopamos.

Cymmbl u paosi, Memoosbl CYyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubnudiceHUU OUCMEUMENbHBIX YUCET PAYUOHATLHBIMU.

Mnodicecmsa na KOOPOUHAMHOU NAOCKOCHIU.

Hepasencmeo Kowu—Bynsaxosckozo, nepasencmeo Hencena, nepagencmea o cpeonusx.

[onstre npenena ¢yHKMK B Touke. [lonamue npedena ynkyuu 6 beckoneunocmu. Acumnmomsl epaguxa gynkyuu. Cpasnenue 6eckoneuno
manvix u beckoneuro bonvuux. HempeprBHOCTD QyHKINH. Ceoticmea Henpepvisnbix (pyukyui. Teopema Betiepumpacca.

Juddepenunpyemocts GpyHkimu. IIponssognas Gpynkunu B Touke. KacarensHas k rpaduky ¢pyHkimu. ['eomerpudeckuii ¥ GpU3MYECKUI CMBICIT
NIPOU3BOHOM. [Ipumenenue npouzeoonoti 6 gusure. [IponzBonHble aeMeHTapHbIX GyHKUMiA. [IpaBnna nuddepeHnupoBanus.

Bropast npousBoHas, ee reoMeTpUIeCKHid 1 (PU3NUECKUN CMBICII.

Touku skcTpemyma (Makcumyma ¥ MUHHMyMa). MccnenoBanue 3jaeMeHTapHBIX (DYHKIUH Ha TOYKM IKCTpEMyMa, HauOoubliee ¥ HauMEHbIIee
3HAYECHHUE C IOMOIIBIO MPOU3BOAHON. [locmpoenue epaduxos gynkyuii ¢ noMowbio npou3eoonvix. Ilpumenenue npoussooHol npu peuienuu 3a0ay.
Haxooicoenue sxcmpemymos Qpynkyuii HeCKOIbKUX NepeMeHHbIX.

IlepBooOpasnas. Heompenenennsrii maTerpas. IlepBooOpasHbeie 3meMeHTapHBIX (QyHKIUH. [Inomans kpuBonmHelHOW Tpamenmn. Dopmya
Herorona-Jleitbnuma. OnpeneneHHbI HHTETpall. Boiyucienue niowadeil niockux ueyp u oo6vemos men 8paujeHusi ¢ NOMOUWbI0 UHMeSPald. .

Memooul pewrenusi YyHKYUOHATbHBIX YPAGHEHUTI U HEPABEHCNG.

I'eomerpus

IToBropenue. PemeHne 3agad ¢ HCIOJIB30BAHHEM CBOWCTB (UIyp Ha IUIOCKOCTH. PelneHne 3agad Ha J0Ka3aTelNbCTBO W IMOCTPOCHHE
KOHTpIpuMepoB. [IpuMeHeHne mpocTeWMX JIOTHYECKHX NpaBwi. Pemenue 3amad ¢ MCHONB30BAHHEM TEOPEM O TPEYTOJBHMKAX, COOTHOLICHUI B
NPSIMOYTOJIBHBIX TPEYTrOJbHUKAX, (DAKTOB, CBS3aHHBIX C 4YETHIPEXYroJbHUKaMHU. PelieHne 3ajad4 C UCIOJb30BaHHEM (HaKTOB, CBS3aHHBIX C
OKpY>XHOCTAMH. Perienue 3a1a4 Ha MU3MEPEHNS Ha INIOCKOCTH, BEIUMCIICHUS JUIMH | TUIOIIAAeH. Peutenue 3a0au ¢ nOMowbio 8eKmopos u KOOpOUHAm.

Harnsannas crepeomerpust. [lpu3ma, mapanenenunes, mupaMuaa, TETpadap.

OCHOBHBIE TIOHATHS T€OMETPHH B TIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX. [IoHAmuUe 06 aKcuomMamuyeckom memooe.

Teopema Menenas ona mempasopa. IlocTpoeHue CeYeHHH MHOTOTPaHHUKOB METOIOM cienoB. LleHTpanpbHOe mpoekTupoBanue. IlocTpoeHue
CEYEHUI MHOTOI'PaHHUKOB METOZOM IIPOEKLUH.

CkpemmBalomuecs npsiMble B IPOCTPAHCTBE. YTOI MEXIY HUMH. Menoosl HAX0#COeHUs: pacCmOosHUL MedCOy CKPeuU8aiowUMUC NPAMbIMU.

Teopembl 0 apauIeIbHOCTH MPSIMBIX U IUIOCKOCTEH B npocTpancTse. [lapamiensHoe IpoeKTHpOBaHKHE U U300paskeHne Guryp. I eomempuueckue
Mecma moyex 8 npocmpancmee.

IlepnenaukynapHOCTb MpsiMOil 1 ockocTH. OpToroHansHOe NpoekTupoBanue. Haknonusle u npoekuuu. Teopema o Tpex NEpHEeHIUKYIAPaAX.

Buowr mempasopos. Opmoyenmpuueckuii mempasop, KapKacHwlll mempasop, pasHocpanusii mempasop. Ipsmoyeonvublii mempasdp. Meouanwl
u bumeouanvl mempasopa. /focmpausanue mempas’opa 00 napaiieienunedd.

Paccrosiaust mexxny urypamu B mpoctpancTse. OOmuii NepHeHANKYIISP ABYX CKPEIIMBAIOIINXCS PSIMBIX.

Yrael B mpocTtpaHcTBe. llepneHIUKYISApHbIE IUIOCKOCTH. [Inowads opmoconanvhou npoekyuu. IlepnenOukynsapnoe ceuenue npusmbl.
Tpexepannviii u mnozocpanusii yeon. Ceoucmea NAOCKUX yenog mMHozocpanno2o yaaa. Ceoticmea NiOCKUX U 08YZPAHHLIX Y2l08 MPexespaHHo2o yead.
Teopemul KOCUHYCOB U CUHYCOB 0TI MPEXSPAHHO20 Y2ila.

Buapl MHOTOTpaHHHUKOB. Passepmiu mMHozoepannuka. Kpamuativue nymu Ha n08epXHOCHU MHO202PAHHUKA.




Teopema Diinepa. IlpaBunbpHbIE MHOTOTPAaHHUKH. /[801iCIEEHHOCMb NPAGUNLHBIX MHO202PAHHUKOS.
[Ipmma. [apamnenenumnen. CBoiicTBa mapamienenumena. [IpsMoyronsHbIi mapamurenenunen. HakIoHHBIE TPU3MBL

IMupamuma. Bugsl mupamun. DIeMEHTH NPaBIIIBHOW MUpaMupabl. [lmpamMuasl ¢ paBHOHAKIOHEHHBIMH peOpaMH WM TPaHSAMH, WX OCHOBHBIC
CBOMCTBA.

[Tnomanyu noBepxHOCTEl MHOTOTPaHHUKOB.

Tena BpameHus: TWIMHIP, KOHYC, map U cdepa. CedeHus: IMIMHAPA, KOHyca u mapa. IllapoBoli cerMeHT, apoBoil CIIOH, IIapoBOil CeKTop
(xoHyc).

YceueHHas MMpaMuia U YCEUYEHHBIH KOHYC.

Onemenmul chepuueckoii ceomempuu. Konuveckue ceuenus.

KacarenbHble psiMble U IIOCKOCTH. Brincanusle n onucanusle cdepbl. Kacaiowuecs cghepol. Kombunayuu men spawjeHus..

Bekrops! 1 koopanHaTel. CyMMa BEKTOPOB, YMHOKEHNE BEKTOPA Ha YHCIIO. YTOJI MEXAY BekTopaMu. CKalsipHOE IPON3BEICHHE.

YpaBHenue mockocTH. PopMyiia pacCTOSHUS MEKAY TOUKaMH. Y paBHEHHE chepsl. Dopmyna paccmosnus om mouku 00 niockocmu. Cnocodul
3a0aHUs NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u doxkazamenbcmeo meopem ¢ NOMOWbIO BEKMOPO8 U MEMOOOM KOOPOUHAM. DNeMeHMbl 2eOMEemPuL Macc.

[Momsatue o6vema. OOBeMBI MHOTOTPaHHUKOB. OOBEMBI TeN BpamieHUs. Akcuomsl ob6vema. Bvisod Qopmyn 00vemos npamoy2oibHO20
napainenrenuneod, npusmvl u nupamuosl. Popmynvt 015 HaxoxHcoeHuss 0dvema mempa’aopa. Teopemvl 06 omuouleHUAX 00BEMOS.

Ilpunodcenus unmezpana K 8ulHUCIEHUIO 00beM08 U nosepxnocmel men epawenus. Inowaos cepuueckozco nosca. Obvem waposozo cios.
Ilpumenenue 06vemo6 npu pewrenuu 3a0ad.

[Tnomanpb chepsl.

Pazsepmra yurunopa u konyca. Ilnomans NoBepXHOCTH MUIMHIPA U KOHYCA.

KomOuHanum MHOTOTpaHHUKOB U TeJl BpaIlleHusl.

[Tono6ue B mpoctpancTBe. OTHONIEHHE 00BEMOB U IUIONIAJIEH TTOBEPXHOCTEH MOJOOHBIX (uryp.

sudicenust 6 npocmparcmee: napaniebHblil REPEeHOC, CUMMEMPUSL OMHOCUMENTBHO NAOCKOCIU, YCHMPAIbHASL CUMMEMPUS], NOBOPOM ONHOCUMETLHO NPSMOIL.
IIpeobpasosanue nodobus, comomemus. Pewenue 3a0ay na niockocmu ¢ UCNOIb308AHUCM CINEPEOMEMPULECKUX MEMOO08

BeposiTHOCTH M CTATHCTHKA,
Joruka, Teopusi rpagos wu
KOMOMHATOPHUKA

IToBTOpenue. Vcnonp3oBaHue TaONUI] U TUATPAMM JUTS MIPEICTABIICHHS JAaHHBIX. PellieHne 3aaq Ha IPUMEHEHUE OMTUCATENBHBIX XapaKTePHCTHK
YHCIIOBEIX Ha0OPOB: CPEIHUX, HAHOONBIIET0 W HAUMEHBIIETO 3HAYCHUsS, pa3Maxa, ITUCIePCHH M CTaHJApTHOTO OTKJIOHEHWs. BBIUncCIieHWe 9acToT U
BEPOSATHOCTEW cOOBITHI. BEIUMCICHIE BEpOSTHOCTEH B OMBITAX C PABHOBO3MOXXHBIMH 3JICMEHTApHBIMU HCXOIaMU. Vcronp30BaHHEe KOMOMHATOPHKH.
Brrunciienue BeposITHOCTEH HE3aBHCHMBIX COOBITHHA. Vcmonmp3oBaHue (OPMYIBI CIOKEHHUS BEPOSTHOCTEH, Auarpamm ODifnepa, AepeBa BEpOSITHOCTEH,
¢dbopmynsl bepryin.

Beposmnocmuoe npocmpancmeo. Axcuomvl meopuu eeposimuocmetl.

YcnoBHas BepoATHOCTh. [IpaBuiio ymHoxeHus: BepositHocTeil. opmyna nonHoi BepositHocTu. @opmyna baiieca.

JluckpeTHble chnydyaiiHble BEMYUHBI U pacrupeseneHus. CoBMECTHBIE paclpeseneHns. Pacnpenenenie CyMMBl U TIPOU3BEICHUSI HE3aBUCHUMBIX
ClTydaHbIX BEJIMUMH. MaTeMaThyeckoe 0KHMJIaHUE W AUCTIEPCUs CIydallHOW BeMWYMHBI. MaTreMaTuueckoe OKHAaHUe U JUCIIEPCUS] CYMMBI Cly4dailHbIX
BEJTUYHH.

bunapnas cinyuaiinas BenuuuHa, pacnpeaenenue bepnynnu. ['eomerpuueckoe pacnpenenenue. bunomuansHoe pacrpeieneHle U ero CBOMCTBA.
T'unepeeomempuueckoe pacnpedenenue u e2o c8olicmaa.

HemnpeproiBHbie cinyvaiinble BennduHbl. [L1oTHOCTE BepositTHOCTU. DyHKLIMS pacnpeneneHusi. PaBHoMepHOe pacnpeneneHue.

Iokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpedenenue Ilyaccona u e2o npumenenue. Hopmanbaoe pacnpenenenne. @ynkuns Jlamaca. [TapameTpsl HOpMaIbHOTO pacipeiesieHusI.

[IpuMeps! ciydaiiHBIX BEIUYHH, MOAYMHCHHBIX HOPMAIFHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, POCT YelOBeKa). [lenmpanvHas npedenbHast
meopema.

Hepasencmeso Yebvruesa. Teopema Yebvuuesa u meopema bepuyanu. 3axon 6onvuux uucen. Buibopounviit Memoo uzmepenus 8eposimHocmel.
Ponb 3axona borvuux uucen 6 nayke, npupooe u obujecmae.

KoBapmamust nByx coiydaiiHpix BenmduH. [loHstne o koddp¢ummente xoppemaund. CoBMecTHBIE HAOMIOACHUS ABYX CIy4alHBIX BEITHUYHH.
Buvibopounwtii koappuyuenm koppensyuu. Jluneinas peepeccusi.




Cmamucmuueckas eunomeza. Cmamucmuxa Kpumepus u ee ypoeenb 3nHayumocmu. IIpoeepka npocmetiwux cunome3. Imnupuueckue
pacnpedenenus u ux césa3eb ¢ meopemuyeckumu pacnpeoeienuamu. Panzosasa xoppensyus.

Iocmpoenue coomeemcmauii. MnvekmugHule u clopvekmugnvle coomeemcemeus. buexyuu. Juckpemnas nenpepwignocme. Ipunyun Jupuxie.

Koouposanue. [{souunas sanuce.

Ocnosuvie nousmus meopuu epagos. Hepeevs. [leouunoe oepego. Cesasnocmv. Komnounenmor ceaswocmu. Ilymu na epagpe. Dilneposuvl u
T'amunbmonoswr nymu.




TemaTnyeckoe niaHupoBaHue yueOHoOro mpeamera «MaremaTHuka»
10 b-11 b knacce
IIpopuibHbIii ypoBeHb

Tematndeckoe IaHUPOBaHUE no mamemamuxe 014 10b-115 kniaccos COCTaBICHO ¢ y4eTOM pabodelt mporpaMMBI BOCITUTaHUS. BocnuTaTensHBIH MOTEHIAN JaHHOTO y4eOHOTO
mpeaMeTa o0ecIeYnBaeT pearn3aliio CIeIyonX HejJeBbIX NPUOPUTETOB BocnuTaHus ooydatomuxcs COO:
®  OIBIT CAMOCTOSTEIFHOTO MPUOOPETEHMsI HOBBIX 3HAHHUH, IPOBECHUS HAYYHBIX UCCIICIOBAHUH, ONBIT IPOEKTHOM JeITeIbHOCTH

10 b kaace (mpouabHBIH YPOBEHD)

Ha3Banue pa3aena

OcCHOBHbIC MOHATHSA

Oo0mree
KOJHMYEeCTBO 4YacoB

KoHnTpoabHbie
padoThI

AJITEBPA U
HAYAJIA AHAJIN3A

Pannannas mepa yrina. Pemrenue 3aad ¢ NCTIONIb30BaHIEM IPagycHON Mephl yrina. TpuroHoMeTprudeckast
OKpYXHOCTb. Tpuronomerpryeckne QyHKIUHN 9rucen u yriaos. @opmyis! npuseaeHus. DopMyIIsl CIOXKEeHUs
TpuroHoMeTpudeckux Gynxnunii. @opMynbsl ABOIHHOTO M MOJOBUHHOTO aprymeHTa. [IpeoOpazoBaHust CyMMBI
TPUTOHOMETPUYECKHUX (PyHKIMIT B IPON3BEICHNE 1 IPOU3BEACHUS B CYMMY.

TpuroHomeTpudeckre QyHKIMH YUCIOBOTO apryMeHTa Y=SinX, y=cosx, y=tgx, y=ctgX. Ilepuoan4sHocTs
TPUrOHOMETPUYECKUX (PyHKIMIT 1 HaUMeHbIIMIA nepron. CBOWCTBA U rpadMKH TPUTOHOMETPHUYECKHUX (DYHKIIHH.

TpuroHomerpudeckue ypaBHeHHs. OIHOpPOJHBIE TPUTOHOMETPUUYECKHE YypaBHEHHS. PerieHue MpOCTEHIIMX
TPUTOHOMETPUUYECKUX HEpaBeHCTB. IIpocTeiiiue cucTeMbl TPUTOHOMETPUYECKUX YPaBHEHUM.

Ocnosnas meopema apupmemuxu. Ocmamru u cpaenenus. Aneopumm Eexnuoa. Kumaiickas meopema 06
ocmamxax. Manasa meopema @Pepma. q-uunvle cucmemvl cuucienus. QPyukyus Jinepa, YUCIO U cCymMma Oenumenell
HamypanbHo20 4ucia.

@opmyna Bunoma Heromona. Pewenue ypasnenuii cmenenu @viwe 2 cneyuanvhvlx 6udos. Teopema Buema,
meopema bezy. I[lpusooumvie u nenpusooumvie muocounenvl. Ocnoenas meopema ancedopvl. Cummempuueckue
MHOo20YNeHbl. Llenouucnennule u Yenro3HauHbie MHO20UIEHbI.

Jluogpanmosvt ypasuenus. [lennvie Opoou. Teopema Pepma o cymme Kk8aopamos.

Cymmul u psiovl, Memoovl CyMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIUL.

Teopema Betiepwmpacca. Teopemvi 0 npubaudicenuu 0eticmeumensHulx Yucel payuoHaIbHbIMU.

CreneHp ¢ JEHCTBUTENBHBIM MOKa3aTeleM, CBOWCTBa cremeHH. IIpocTeiimme moka3aTeNbHBIC YPaBHEHUS M
HepaBeHcTBa. [lokaszarenbHas GyHKIHA U ee cBolicTBa U rpaduk. Yucno € u dynkuus y = e*.

CrenenHas QyHKIINS U ee cBoiicTBa U rpaduk. MppaimoHaibHeIe ypaBHEHUS.

Jlorapudm, cBoiictBa morapudma. JlecsaTmuHBI W HarypanbHbBIA  JorapudmMm. [IpeoOpazoBanue
norapumMudeckux BelpaxeHui. Jlorapudmuyeckne ypaBHeHUs W HepaBeHCTBa. Jlorapudmuueckas QyHKIMS U ee
cBOHiCTBa M rpaduK.
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BEPOATHOCTB U
CTATHUCTHKA,
JIOI'UKA, TEOPUSA
I'PA®OB A
KOMBHUHATOPHUKA

MHoxecTBa (YUCIOBBIC, TEOMETPHUYCCKHX (QUryp). XapaKTepUCTHYCCKOE CBOHCTBO, SJIEMEHT MHOXKECTBA,
mycToe, KOHEYHOe, OeckoHeuHoe MHOxecTBO. CrocoObl 3amaHus MHOXxecTB IlogmHOkecTBO. OTHOIICHUS
MIPUHAAJICKHOCTH, BKIIOYCHUS, paBeHcTBa. Onepanuu Haj MHOKecTBaMu. Kpyru Diinepa. KoneuHsie 1 OecKOHEUHBIE,
CYETHBIC ¥ HECUCTHBIC MHOXKECTBA.

HcTuHHBIE W JIOXKHBIC BBICKAa3bIBAHWS, OTCpAIlMM HAJ BBICKA3BIBAHHAMU. Aneebpa evickaszvisanuil. CBs3b
BBICKa3bIBAHUI ¢ MHOKeCTBaMH. KBaHTOPHI CYIIECTBOBAHHS U BCCOOIHOCTH.

3akonbl JOruku. OCHOGHble n02uyYeckue npasuid. PelieHne JOrMYeCKuX 3ajad C HCIOJIb30BaHHEM KPYroB
Diinepa, 0CHOGHBIX TO2UYECKUX NPABUIL.

Ymozakmodenus. OOOCHOBaHHMS W JIOKAa3aTesJibCTBO B MaTeMaThke. TeopeMbl. Buibl MareMaTHYeCKHX
YTBEpXKIEHUH. Buodst Ookazamenvcme. Mamemamuyeckas unoykyus. Ymeepocoenus: obpamnoe OAHHOMY,
NPOMUBONONLOJICHOE, 0OPAMHOe NPOMUBONON0NCHOMY Oannomy. TIpu3HaK M CBOIMCTBO, HEOOXOAMUMBIE M JIOCTATOYHBIC
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YCIIOBUSL.

Beposamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposSmHOCmen.

VYcnoBHass BeposTHOCTh. [lpaBuno ymHOkeHUst BepostHocTel. dopmyna mnonHoi BeposiTHocTu. Dopmyna
baiieca.

JluckpeTHble ciydaiiHble BeTHUUHBI U pacnpeaeneHus. CoBMecTHbIE pacnpeeneHus. Pacnpenenenue cyMMsl 1
MIPOU3BECHUS HE3aBUCUMBIX CIydalHBIX BeJIMYMH. MaTeMaTudeckoe OXXKMIaHWE U JUCTIEePCHsl CIy4allHOW BEIUYHHBI.
MateMaTHuecKoe OKUIaHUE U TUCTIEPCHSI CyMMBI CITy4alHbIX BEJTUYHH.

bunapnas cnydaiiHas BenuuMHa, pacnpeneneHue bepHynnu. I'eomerpudeckoe pacrnpesneneHue. buHoMuansHOe
pacnpejeneHye U ero CBoicTBa. [ unepeeomempuyeckoe pacnpeoeienue u e2o ceolucmea.

HenpepsiBHble cityuaiinble BenuuuHbl. IInoTHOCTh BeposTHocTH. DyHKIUSA pacnpeneneHus. PaBHomepHoe
pacripesieneHue.

Iokaszamenvhoe pacnpedenenue, e2o napamempul.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanpHoe pactpenencune. @ynkmus Jlammaca. [Tapamerps
HOPMaJIBHOTO pacIpeaeneHus. [IpuMepsl cilyqalfHbIX BEJMYHMH, NMOJYNHEHHBIX HOPMaJbHOMY 3aKOHY (TIOTPEIIHOCTB
N3MEPEHNH, POCT YenoBeka). Llenmpanvras npedenvhas meopemad.

Hepasencmeo Yebwviuwesa. Teopema Yebviuwesa u meopema bepuyinu. 3axon Oonvuiux uucen. Bvibopounwiii
Memoo usmepenus seposmuocmei. Ponv 3axona 6onvuux uucen 8 nayke, npupoode u obwecmse.

TEOMETPUs Harnsonas crepeomerpust. [lpusma, mapamienenunen, nupaMmuna, TeTpadap. Teopema Menenas 0Ons 68 4
mempasopa.

OCHOBHBIE TIOHSTHUS] TEOMETPHU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX. [lonsamue 06
akcuomMamuieckom memooe.

CkpemuBaiomuecs: NpsiMbIe B MPOCTPAHCTBE. YTOJI MEXKIY HHUMH. Memoosbl HAXO0HCOeHUs paccmosHull
MeAHCOY CKPeUSUBAIOUWUMUCS, NPAMBIMU.

TeopeMsl 0 mapaIeNbHOCTH MPSIMBIX U ITIOCKOCTEH B MPOCTpaHCTBe. [lapamienpHoe MPOSKTHPOBAHUE
nzobpaxkenue QUryp. I eomempuueckue mecma mouex 8 npocmpancmee. Paccmosinus mexcoy dueypamu 6
npocmpancmse.

[eprieHAUKYIAPHOCTD TPSIMON ¥ IIOCKOCTH. OPTOTOHANBHOE MPOEKTHPOBaHKE. HaKIIOHHBIE W TPOCKIIHH.
Teopema o Tpex MepHIeHINKYIIAPAX.

Yrasl B IpocTpaHcTBe. Ipexepannvlii u MHO2o2pauHbill y2o.1. Ceolicmea na0CKUX yelo8 MHO202PAHHO20 Yead.
Csoticmea naockux u 08y2paHHblX Y2n08 mpexepannozo yzad. Teopembi KOCUHYCO8 U CUHYCO8 Ol MPEXePAHHO20
yena. Ilnowads opmozonanbHoU nNpoexyuu.

OO1muii nepneH UKy ABYX CKPEIMBAIONINXCS NPSIMBIX. [leprneHuKyIsIpHbIe TNIOCKOCTH.

ITocTpoeHune cedeHWd MHOTOTPaHHUKOB METOJOM MPOCKIUH. Budwvi mempas’opos. Opmoyenmpuyeckuil
mempasop, KApKACHLIL Mempal’adp, PpaGHOSPAHHBIL mempad’op. IIpamoyeonvhviti mempa’dp. Meouanvt u
bumeouanvl mempasopa. ocmpaueanue mempasopa 0o napaiienenuneod. llepnenouxynaproe ceueHnue npusmbl.

Bunsr MHOTOTpaHHUKOB. Pazeéepmiu mHoeoepannuka. Kpamuatiwue nymu na nosepxHocmu MHO202PAHHUKA.
Teopema Diinepa.

IIpaBunbHBIE MHOTOTPAaHHUKH. [60TiCME8EHHOCHb NPABUTLHBIX MHO202PAHHUKOS.

[Ipusma. [apannenenunexn. CeoiictBa napamnenenunena. [Ipsmoyronsuslil napamnenenunen. Haknonssie
TIPU3MBEI.

TlocTpoenue cedeHnii MHOTOTPaHHUKOB METOI0M ciieioB. LleHTpanbsHOe TPOEeKTUpOBaHNE

ITupamuma. Bumgel mupamun. DNeMEHTH NPaBUIBHOW TUpaMuabl. [lupaMuasl ¢ paBHOHAKIOHEHHBIMHU
pedpaMu u TpaHsIMH, X OCHOBHBIE CBOHCTBA.

Tlnomaau moBepxHOCTEl MHOTOIPAaHHUKOB. Y CEUeHHAsl Mupamua
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11 b kaacc (mpo¢duIbHbI YPOBEHBD)

HaszBanue pa3nena

OcHOBHBIE MOHSATHS

Oo1ee
KOJINYECTBO YaCOB

KonTpoabHbie
padoTsbI

AJITEBPA 1
HAYAJIA AHAJIN3A

Ionamue npedena ghynkyuu 6 6eckoneunocmu. Acumnmomelt epaguxa ¢yuxyuu. HepepsIBHOCTS (QYHKIINH.
Csoticmsa Henpepuigubix ¢pynxyuii. Teopema Betiepuwmpacca. Teopemvl 0 npubnusicenuu 0eticmeumenbHuix Yuces
PAaYUOHATTbHBIMU.

OOparHble TpUroHOMeTprYecKre (QyHKINK, X IJIaBHBIE 3HAYEHHsI, CBOMCTBA U rPpaUKH.

Mmnoocecmsa na KOOpOUHAMHOU NIOCKOCHU.

Hepasencmeo Kow—bBynsxosckozo, nepasencmeo Hencena, nepasencmea o cpeomusx.

Juddepennupyemocts ¢pynkuun. [IpousBoanas Gpynkuuu B Touke. KacarensHas k rpaduky GyHKIHH.

Il'eomeTpuueckuii 1 GU3MYECKUI CMBICI IPOU3BOJHOM. [Ipumenenue npouzsoonou 6 guzuxe. IIponsBoausie
aneMeHTapHBIX QyHKuui. [IpaBuna auddepenpoBanms.

Bropast nponsBoHas1, €€ TeOMETPUIECKUHA 1 (PU3NIECKUI CMBICIL.

Touxn 3kcTpeMyMa (MakcCHMyMa 1 MUHUMYMa). ViccienoBaHne 3neMeHTapHbIX (QYHKIHH Ha TOYKH 3KCTPEMyMa,
HanOoIbIIee 1 HAaUMEHbIIIee 3HAUCHHE C TIOMOIIBIO MPOU3BOIHON. [locmpoenue epaghuxos pynxyuii ¢ nomowsio
npouseoonwix. Ilpumenenue npousgoonol npu pewenuu 3aoay. Haxooicoenue sxcmpemymos QyHkyusi HeCKOabKux
nepemeHHbIX.

IepBooOpa3nas. Heonpenenenusrit uuterpai. [lepBoobpasHbie ameMeHTapHbIX GyHKIuiL. [Tnomanb
KpuBoOJIMHEHHOH Tpaneuyun. @opmyna Herotona-JleitOnuna. OnpeneneHHbI HHTETpall. Buluucienue niowaoeti nioCKux
Quzyp u 06vemo6 men 8pawyerus ¢ NOMOULIO UHMeESPad.

Mertozp! penieHus QyHKIMOHAIBHBIX YpaBHEHUH U HepaBeHCTB. CUCTEMBI ITOKa3aTeNbHbIX, JJOTapu(PMUIECKUX U
UpPaLHOHAIBHBIX ypaBHeHHH. CHCTEMBI TIOKa3aTeNbHbIX, JIOrapU(MMUUECKUX U HPPALIMOHAIIBHBIX HEPABEHCTB.

Merton uHTEpBaJOB Ul pemleHus HepaBeHCTB. [IpeoOpazoBanust rpadukoB (YHKIMHA: CIBUT, YMHOXXEHHE Ha
YHCIIO0, OTPaKEHHE OTHOCHTENILHO KOOPAMHATHBIX oced. ['padmueckne MeTOAbl pelieHusl ypaBHEHHH M HEPaBEHCTB.
Pemenne ypaBHEHUH 1 HEPaBEHCTB, COIEPKAIINX IEPEMEHHYIO 10]] 3HAKOM MOAYJIS.

Pemenue 3a1au Ha IBM)KEHHE M COBMECTHYIO pabOTy, CMECH M CIIIABHI C IIOMOIIBIO JTMHEHHBIX, KBAJPATHBIX U
JIpOOHO-PAIMOHATIBHBIX YPAaBHEHUH U UX CHCTEM.

Permenne 3a1a4 ¢ HIOMOIIIBIO YHCTIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW IIEPEMEHHOH, C IPUMEHEHHEM
N300paKEHHs] YUCIOBBIX TPOMEXYTKOB.

[TepBrUHbIC NPEAICTABICHUSI O MHOXKECTBE KOMIUIEKCHBIX YHCEIL. /leticmausi ¢ KOMIAEKCHbIMU YUCTAMU.
Komnnexcro conpsicennvie wucaa. Mooyns u apzymenm yucna. Tpuconomempuueckas popma KOMIIEKCHO20 YUCIA.
Pewenue ypaenenuii 6 komnaexcuvix yucaax. OCHOBHas TeopeMa anredpsl

IToBTOpenue. Pemenue 3a1a4u ¢ UCNOJIb30BAaHUEM CBOWCTB YHCEI U CUCTEM CUUCIIEHUS, AEIIUMOCTH, JOJIeH U
YyacTel, MPOILIEHTOB, MOyJIel yncel. Pelienne 3aa4 ¢ UCIOIb30BaHUEM CBOWCTB CTENICHEH U KOPHE, MHOTO4JICHOB,
npeoOpa3oBaHUii MHOTOYJICHOB U JPOOHO-pallMOHAIBHBIX BRIpaXEeHHH. Perenne 3a1au ¢ UCIIoIbp30BaHUEM I'palyCHON
MepsI yria. Molysb Ynciia 1 ero CBoMcTBa. Pemenne 3ajay Ha IBU)KEHNE M COBMECTHYIO pabOTy, CMECH U CIIIAaBEI C
TIOMOIIIBIO JIMHEHHBIX, KBaJJPAaTHBIX U IPOOHO-pAlMOHANBHBIX YPaBHEHNH U UX cUcTeM. PelieHue 3aad ¢ oMoIbio
YHCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJIHOH ITEpEeMEHHOI, C MPUMEHEHHEM H300paKEHUS YHCIIOBBIX
NIPOMEXXYTKOB. Pemenne 3aa4 ¢ Mcnoib30BaHUEM YHCIIOBBIX GyHKIMI 1 uX rpadgukoB. Mcrnonbp3oBaHue cBOMCTB 1

rpauKOB TMHEHHBIX U KBaJPaTUIHBIX (yHKIHH, 00paTHOI nponopiuonansHocTh M pynkiun Y = N X . Ipaduueckoe

pelneHne ypaBHEHUH 1 HEPaBEHCTB.
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BEPOSITHOCTBb "
CTATHUCTHKA,
JIOI'MKA, TEOPUA

IToBTOopenue. Vicnionp30Banue TaOIUIl U AWATPaMM TS IPECTAaBICHUS JaHHBIX. Pemrenue 3a1aq Ha MpIMEHEHHE
ONHCATENBHBIX XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CPEAHMX, HAMOONBIIEr0 M HAWMEHBIIETO 3HAUCHHS, pa3Maxa,
JUCTIEPCUU M CTAHJAPTHOTO OTKJIOHEHUs. BEIUNCICHNE YaCTOT M BEPOSTHOCTEH COOBITHI. BBIUKCIeHEe BEPOSITHOCTEN B




I'PA®OB A
KOMBHUHATOPUKA

ONBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH HcXonamu. lcmonp3oBaHne KOMOMHATOpUKH. Bpramcnenue
BEPOSATHOCTEH HE3aBUCUMBIX COOBITHHA. Vcmions30Banme (OpMYIIBI CIOKEHHU BEPOATHOCTEH, AuarpaMm Dujepa, Jepena
BeposATHOCTEH, popmynsl beprymmn.

KoBapuamust nByx ciyuaitaeix BenwmunH. [loHsATHE 0 K03 dumumente xoppemsinnu. CoBMecTHBIE HaOIIOIECHUS
JBYX CIIy4aliHbIX BEJIMYHH. Buibopounslii kodgguyuenm xoppenayuu. Juneiinas peepeccus.

Cmamucmuueckas cunomesa. Cmamucmuxa Kpumepus u ee ypoeeHv 3nauumocmu. lIpoeepxa npocmeriuiux
eunomes. dmMnupuyeckue pacnpeoeienus U ux cesa3b ¢ meopemudeckumu pacnpeoenenuamu. Panzosas koppenayus.

Ilocmpoenue coomeemcmeuil. Hnvexmuenvie u ciopvexmuenvle coomeemcmeus. buexyuu. [uckpemnas
HenpepbvigHocmb. TIpunyun Jupuxie.

Koouposanue. [leouunas 3anuco.

Ocnognvie nonamusa meopuu pagos. [epesws. Jleouunoe oepeso. Ceasnocms. Komnonenmor ceésasnocmu. Iymu

Ha epagpe. Diineposwvl u I amunbmonogvl nymu.

T'EOMETPUA

IToBTOpenue. PemmeHne 3amad ¢ HCMOIB30BAHWEM CBONCTB (PUTYp Ha IUIOCKOCTH. PemieHme 3amad Ha
JIOKa3aTeNbCTBO M MOCTPOCHUE KOHTPIpUMepoB. [IpuMeHeHne MpoCcTeHnInX JOTHYeCKUX MpaBmil. Pemenne 3agad ¢
HCTIOJIB30BaHUEM TEOPEM O TPEYTOJIBFHUKAX, COOTHOIICHAH B IPSAMOYTOIBHBIX TPEYTONBHUKAX, (PaKTOB, CBI3aHHBIX C
YeTHIPEXyTroMbHIKaMH. Perrenue 3amad ¢ HCHONb30BaHUEM (PAKTOB, CBSI3AHHBIX C OKPYXKHOCTSIMH. PemreHue 3amadq
Ha U3MEPEHHUs Ha IIOCKOCTH, BHIYUCIICHUS JUIUH U IUTOIIAeH.

Bexkrops! u koopauHathl. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOPA Ha YUCII0. YTOI Mex 1y BekTopamu. CraisipHoe
MIPOU3BEICHUE.

Pemenue 3a1a4 ¢ NOMOIIBIO BEKTOPOB M KOOPMHAT.

YpaHenue miockoctd. @opmyria pacCcTOsSHUS MEXLy TOUKaMu. YpaBHeHHe cepbl. Popmyna paccmosinus om
mouku 00 niockocmu. Cnocobwvl 3a0anus NPAMOl yPaGHEeHUAMU.

Pewenue 3a0au u doxkazamenbcmeo meopem ¢ NOMOWBIO BEKIMOPOS8 U MEMOOOM KOOPOUHaAm. DjieMeHNmbl
2eomempuu macc.

Tena BpamieHus: OWIHHAP, KOHYC, map U chepa. CedeHus nmwimHIpa, KoHyca u 1mrapa. [llapoBoii cermeHr,
1apoBOH CJIOH, MIapoBOii ceKTop (KOHYC). Y CEYCHHBIH KOHYC.

Onemenmel cgpepuueckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble npsiMble U MI0CKOCTH. BrincanHele u onucannsie cepbl. Kacaowuecs cghepvl. Kombunayuu men
8paujeHusl.

TTonsitue o6bema. O6beMbl MHOTOTPaHHUKOB. OOBEMBI TEN BpalleHusl. Akcuomsl 06vema. Bvisoo ghopmyn
00beM08 NPAMOY20IbHO20 NAPALLeNenunedd, NPusmvl U nUpamuobl. Copmyavt 0151 HAX0HCOeHUsL 0ObeMa Mempa’aopd.
Teopemvl 06 omuoweHUsX 06HLEMOS.

IIpunoscenus unmezspana K 6b14UCIeHUI0 00beM08 U nosepxrHocmeti men paujenus. Ilnowads cghepuyeckozo
nosica. Obvem waposoeo cios. lpumenenue 06vemos npu pewienuu 3adau.

ITnomans chepsr.

Paszsepmra yununopa u xonyca. Ilnomans MOBEpXHOCTH HWIMHAPA H KOHYCA.

KoMmOuHaImu MHOTOTpPaHHUKOB | TEJI BPALIICHUS.

[Tono6ue B mpoctpancTBe. OTHONIEHHE 00HEMOB U IUIOLIAJIEH TTOBEPXHOCTEH MOJOOHBIX (uryp.

Jlsuoicenust 6 npocmparcmee: NapaieslbHblil NEPEHOC, CUMMEMPUSL OMHOCUMETLHO NIOCKOCU, YeHMPAIbHASL CUMMEMPUS,
noeopom omHocumeivHo npsamoil. [lpeobpasosanue nooobus, comomemus. Pewenue 3a0ay Ha niockocmu ¢
UCNONb308AHUEM CIMEPEOMEMPUYECKUX MeMO0O08.
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