Pa0o4yas nporpamma
[0 MaTeMaTHUKe
(Yriy0JIéHHbIN YPOBEHb)
aast 10-11 kiaacos

(7 4.)



1. IlosicHUTeILHAS 3aNIUCKA
PaGouas mporpamma «Martemaruka (yriyOJieHHBIH ypoBeHb)» misg 10-11 kigaccoB cocTaBlieHa Ha OCHOBE TpeOOBaHWUU K pe3yjbTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl CPEIHEr0 00IIero 0Opa3oBaHMUs.
Hacrosimast pabodast mporpaMma pa3padoTaHa B COOTBETCTBUU C JISHCTBYIOIIMMHA HOPMAaTUBHO-TIPABOBBIMU akTaMu Poccuiickoii Denepanum:

e 3akon «O06 oOpa3zoBanuu B Poccuiickoit @enepanun» ®3-273 ot 29.12.2012r.;
o  denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTENbHBINA CTaHAAPT cpeaHero oodmero oopazoBanus (PI'OC COO) (yrB. Ilpukazom MunucrepcTBa
obpazoBanus u Hayku PD ot 17 mast 2012 r. N 413 ¢ usMeHeHHsIMHU U ontoHeHUIMHU oT 29 nexadps 2014 r., 31 nexadps 2015 r., 29 urons 2017 r.).

Pabouas mporpamma «MaTtemarukay (yriryOJeHHBIH YPOBEHb) OPHEHTHPOBAHA HA YUCOHUKH:

1. MopakoBuu A.I'., CemenoB I1.B. «Maremaruka: anredbpa ¥ Hayaja MaTeMaTH4YeCKOrO aHalu3a, reoMerpus. Airedpa M Hayala MaTeMaTH4eCKOTO
aramm3ay». 10 — 11 k. B 2-x gacTsx (0a30BbIi 1 yriayOneHHbIH ypoBHHM) - M.: M3naTenscTBo: MHemo3uHa, 2019 r.

2. Artanacsu JI.C. u ap. «I'eometpusin, 10 — 11 xi1., - M., U3narensctBo: IIpocsemenne, 2019 r.

Mecto npeamMera B y‘leﬁHOM IJIaHe

Ha u3yuenne npeamera «MaTtemaTtuka» Ha yriiyOJIEHHOM YPOBHE Ha YPOBHE CpeaHero oluiero ooOpasoBanusi orBoauTcs 476 yacos. B Tom uuncie: anredpa -
340 gacoB (170 u. B 10-m kmacce u 170 u. B 11-m kiacce), reometpust — 136 gacoB (68 wyacoB B 10 kmacce u 68 yaco B 11 kiacce). CormacHo yueOHOMY
I1aHy, paboyas nmporpamma npeaycMaTpuBaeT o0yueHre MaTeMaTHKe Ha YrilyOoJieHHOM B oObeMe 7 yacoB B Henento B 10 kiacce u 7 yacoB B Henento B 11
KJ1acce.

2. Ilnanupyemblie pe3yabTaThl H3yYeHHS MpeaMeTa

B cootBerctBun ¢ mpunsatoil KoHuenuumein pa3BuTHs MareMaTudeckoro oOpa3zoBaHusi B Poccuiickoit denepanuu, mMaTeMaTuyeckoe oOpa3oBaHUE
pelaer, B YaCTHOCTH, CIIEAYIOIINE KITIOUEBbIe 3aauu:

«IPEIOCTABIATh KAXIOMY OOy4JaromeMycss BO3MOXKHOCTH JIOCTIDKCHHS YPOBHS MaTeMAaTHYECKHX 3HAHWH, HEOOXOIUMOTO JUIS JajdbHEUIIEeH YCHEeITHON
KHU3HH B O0IIIECTBEY;

«obecnieunBaTh HEOOXOAWMOE CTpPaHE YHCIIO BBITYCKHHKOB, MaTeMaTHYeCKas ITOJATOTOBKA KOTOPBIX IOCTaTOYHA JUIS TPOMOJDKCHHS OOpa3oOBaHHS B
Pa3NUYHBIX HAINpPaBICHUSIX W JUIS MPAKTUYECKOM AEATeNbHOCTH, BKIOYas MpErnojaBaHWe MaTeMaTUKH, MAaTeMaTH4eCKHUEe HCCIIeAOBaHUs, paboTy B cdepe
MH(OPMALIMOHHBIX TEXHOJIOTHI U 1Ip.»;

«B OCHOBHOM 001IIeM U cpe/iHeM 0011eM 00pa30BaHUM HEOOXOIUMO MPEIYCMOTPETh MOATOTOBKY OOYUYaIOIIMXCSl B COOTBETCTBUH C MX 3alIPOCAMHU K YPOBHIO
MOJITOTOBKH B Chepe MaTeMaTHIECKOTO 00pa30BaHUM.

CoOTBETCTBEHHO, BBIJCIISIOTCS TPU HAIIPABICHUS TPEOOBAaHUI K pe3yabTaTaM MaTeMaTHUYecKoro o0pa3oBaHUs:
1) TpaKTHKO-OpPHEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTHKa JIJIs J)KU3HH ),
2) MarematHKa JUis HCIOJIb30BaHUs B podeccuu;



3) TBOpYECKOE HalpaBlieHHE, HA KOTOPOE HALENICHBI T¢ 00yJaromuecs, KOTOphIe TUIAHUPYIOT 3aHUMAaThCsl TBOPYECKOW M MUCCIIEIOBATEILCKON paboToi B
001aCTH MaTeMaTUKH, GU3UKU, SKOHOMUKHU U JPYTUX 00JacTAX.
OTH HaIlpaBICHHS PEATU3YIOTCS B IBYX OJI0Kax TpeOOBaHMI K pe3yIbTaTaM MaTeMaTHYeCKOTO 0Opa30BaHMUS.

Ha yriy0/jeHHOM ypoOBHe:

Breinyckank Hayumtesi B 10—11-m knaccax: BrINTyCKHHUK MOJYYHT BO3MOKHOCTh HAyUuThesi B 10—-11-m kmaccax:

JUIS  YCHEIIHOTO TPOJO/DKCHHS O0pa3oBaHUsA IO  CHEIHAIBLHOCTSIM, | JUIsl 00eCTIeYeHUS BO3MOXKHOCTH YCIICITHOTO MPOJIOJIKCHHSI 00pa30BaHuUs IO

CBSI3aHHBIM C MTPHUKJIAHBIM UCIIOJIb30BAaHUEM MATEMAaTHKH. CIECIUANBHOCTSAM,  CBSI3aHHBIM  C  OCYIISCTBICHHEM  HAy4yHOH U
HCCJICIOBATENILCKON ACSITETbHOCTH B 00JIACTH MaTEMAaTHKH U CMEKHBIX HayK.

HJ'[aHI/IpyeMble JIMIHOCTHBIC PE3YyJbTAThI OCBOCHUS NPEAMETA:

TOTOBHOCTh M CIIOCOOHOCTH OOecneunTh ce0e W CBOMM OJIM3KMM JIOCTOMHYIO JKM3Hb B IPOIIECCE CAMOCTOSITENbHOW, TBOPYECKOW M OTBETCTBEHHOU
JESITEIbHOCTH;

TOTOBHOCTB U CIIOCOOHOCTH 0OYYAIOMIMXCS K OTCTAWBAHUIO JINYHOTO IOCTOMHCTBA, COOCTBEHHOTO MHEHUS,

TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIMXCs K CaMOPa3BUTHIO U CAMOBOCIIUTaHMIO,

MHPOBO33PEHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH;

HPAaBCTBEHHOE CO3HAHHME U IOBEIEHHUE HAa OCHOBE YCBOEHHS OOILICUEIOBEYECKUX LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS WU IOBEJECHUS B MOJIUKYJIBTYPHOM
MUpE, TOTOBHOCTU U CHOCOOHOCTH BECTU AMAJIOT C JIPYTUMH JIFOJIbMHU, JOCTUTaTh B HEM B3aMMOIOHMMAaHUS, HAXOAUTh OOIIME LIEIN U COTPYIHUYATh JUIS UX
JNOCTHKEHHS,

OCO3HAHHOE, YBAKUTEIBHOE U J0OPOKEIATENbHOE OTHOIIEHUE K IPYTOMY YEJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

CIIOCOOHOCTH K CONEPEXUBAHUIO U (HOPMUPOBAHHE TO3UTUBHOTO OTHOLICHUS K JIFO/ASIM, B TOM YHCJ€ K JIMIIAM C OTPaHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
Y MHBaIKMJIaM; OepeKHOEe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K (PU3MUECKOMY U IICUXOJIOIMYECKOMY 3/I0POBBIO IPYTHX JIFOJCH;

pa3BUTHE KOMIETEHIMH COTPYAHMYECTBA CO CBEPCTHUKAMH, JETbMH MIIAJLIETO BO3pacTa, B3pOCIbIMH B 00pa30BaTENIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeI0BATENbCKON, IPOEKTHOW U APYTUX BUAAX JI€ATEIbHOCTH.

IlnanupyemMbie MeTanpeaMeTHbIE pe3yIbTaThl 0CBOCHHS NpeaMeTa:

1. PeryasiTuBHbIe yHMBepca/ibHbIe y4eOHbIe AeiicTBUS
BbINYCKHUK HAYYHTCS:
CaMOCTOSITEITLHO OTIPENENSTh ENH, 3a/1aBaTh MMapaMeTPbl U KPUTEPHH, TI0O KOTOPBIM MOKHO OTIPEICIHTh, YTO 1ENb JOCTHTHYTA;
OLIEHUBATh BO3MOJKHBIE MTOCIIE/ICTBUS TOCTUKEHUS TOCTABICHHOM LIEIH B JESTEIbHOCTH, COOCTBEHHOM JKU3HU U JKU3HU OKPYXKAIOIIUX JIFOJEH, OCHOBBIBAsICh
Ha COOOpaKEHUSIX ITHUKU U MOPAJIH;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a41 B 00Pa30BaTENbHON AEATEIbHOCTH U )KU3HEHHBIX CUTYalHsX;
OLICHWBATh PECYPCHI, B TOM YHCJIE BPEeMs U APYrHe HeMaTepHalbHbIe PECYPChl, HEOOXOAUMBIE IS TOCTIKECHHS TIOCTABICHHOH IIEMIH;
BBIGI/IpaTI: IMyTb JOCTHXXCHUS LCIIHU, INIAHUPOBATH PCIICHUC ITOCTABJIICHHBIX 3aAa4, OIITUMU3UPYSd MATCPHUAJIbHBIC U HEMATCPHUAJIIbHBIC 3aTPAThI;
OpraHM30BBIBAaTh Y(PPEKTUBHBIN MTOUCK PECYPCOB, HEOOXOIUMBIX JUIS TOCTH)KEHHS IOCTABICHHON 1IETIH;



COIIOCTaBJIATh HOJIy‘-IGHHI:Iﬁ pe3yiabTaT ACATCIBHOCTH C IMOCTaBJICHHOM 3apaHEeC LECJIbLO.

2. [lo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
BbInyCKHUK HAYYUTCSH:
MCKaTh M HAXOJAUTh OOOOIICHHBIE CIIOCOOBI PENICHUS 3a7a4, B TOM YHCIIE, OCYIIECTBISITh Pa3BEPHYThIM HHPOPMAITMOHHBI TOUCK U CTAaBUTh HAa €T0 OCHOBE
HOBBIC (YUcOHBIC U TTO3HABATEIIbHBIC) 3a1a4H;
KPUTHYECKH OIICHUBATh W HHTEPIPETUPOBATh HMH(DOPMAIMIO C Pa3HBIX MO3MIIHMA,PACIO3HABATh W (PUKCUPOBATH MPOTUBOPEUUsS B HH(POPMAIMOHHBIX
HUCTOYHUKAX;
UCIIOJIb30BaTh Pa3IMYHBIE MOJEIHHO-CXEMATHUECKUE CPEACTBA MJIs TPEICTABIICHUS CYIICCTBCHHBIX CBS3€H W OTHOIICHHWH, a TakKe MPOTUBOPEUUH,
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX UCTOYHHUKAX;
HaXOJUTh W MPUBOJUTH KPUTUYECKHUE APTYMEHTHI B OTHOIICHHH JCUCTBUUA W CYXICHHHA JPYroro; CIIOKOHHO M Pa3yMHO OTHOCHUTBHCS K KPUTHYCCKHM
3aMeUyaHMsIM B OTHOIIIEHUU COOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJWTh 32 PaMKH y4eOHOTO IMpeAMETa W OCYIIECTBIATH IICJICHANIPABICHHBIA MOUCK BO3MOXHOCTEH IS IIHPOKOTO IMEpPEeHOCa CPEJICTB M CIIOCOOOB
JIEHCTBHUS,
BBICTPanBaTh WHANBUIYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS OTPAHUYCHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYpPCHBIC OTPAaHUYCHUS;
MEHSTh U YACPKUBATh pa3HbIC MO3UIMH B TO3HABATEIBHOMN JAESITEILHOCTH.

3. KomMMyHHMKaTHBHbIE YHHBepPCAJbHbIEe YUeOHbIe AeilicTBUS
BbinyckHUK HayuMTCs:
OCYILECTBIIATH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIIBIMHU (KaK BHYTpHU 00pa30BaTeIbHOM OpraHu3alluy, TaK U 3a ee Ipeaenamu),
oI0MpaTh MAPTHEPOB JUIS JIETI0BOM KOMMYHUKAIIUU UCXOJS U3 COOOpaKeHUH pe3yabTaTUBHOCTH B3aUMOJICICTBHS, a HE JINYHBIX CUMITATUH;
IPU OCYIIECTBICHUHU I'PYNIIOBONH pabOThI ObITh KaK PYKOBOAWUTENIEM, TaK W WIEHOM KOMaHJbI B pa3HbIX poJisAX (reHepaTop e, KPUTUK, UCIOIHUTEINb,
BBICTYHNAIOUINI, SKCTIEPT U T.1.);
KOOP/AMHUPOBATh U BBIITOIHATH pabOTy B YCIOBHSIX PEaTbHOT0, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAaHUEM aJIEKBATHBIX (YCTHBIX U MUCHbMEHHBIX ) S3bIKOBBIX CPEJICTB;
pacro3HaBaTh KOH(DJIUKTOT€HHbIE CHUTyallMd W MpeJoTBpamiaTb KOH(IUKTHI 10 UX AaKTUBHOM (pa3bl, BHICTpaMBaTh JEJIOBYIO M 0OOpPa30BaTENbHYIO
KOMMYHHKAIUIO, N30eras TMYHOCTHBIX OI[CHOYHBIX CY)K/IEHUH;
(dbopmMynHMpoBaTh, apryMEHTUPOBATh U KPUTHKOBATh, CO3/1aBaTh JIOTHUYECKUEYMO3AKIIOUEHHsSI B YAaCTH MPOBEPKH MCTUHHOCTH U JIO)KHOCTH YTBEP)KICHUH,
MIOCTPOEHHUSI IPUMEPOB M KOHTPIPHUMEPOB, LIENOUEK YTBEPKACHUM, (POPMYIUPOBKU OTPHUIIAHUMN, @ TaKKe HEOOXOAUMBIX U JOCTATOYHBIX YCIOBUH;
yMeTh paboTaTh MO AITOPUTMY, CO3/1aBaTh AJITOPUTM H OMPEAEIATh IPAHUIIBI IPUMEHUMOCTH aJTOPUTMOB;
pa3BUBaTh MPOCTPAHCTBEHHbIE MPECTABICHUN U PUMEHSATH I'pauuecKrue METO/bI.



HnaﬂnpyeMble NMpeaAMETHLBIC PE3YJIbTAaThbl

Yriy0/1eHHbIH ypOBeHb
«CHCcTeMHO-TeopeTHYECKHE Pe3YIbTaThD)

Pa3nea I1. BoINYCKHUK HAYYHTCS V. BbIyCKHMK NOJYYHT BO3MOKHOCTh HAYYUTHCS
Lenu ocBoenus Jli ycnemHoro npoaoskeHus o0pa3oBaHus Lnsa obecneyenust 03MOACHOCIU YCHEUWHO20 NPOOONICEHUS
npeaMera 0 CIELMATBHOCTSM, CBSI3aHHBIM C IIPUKIIAJHBIM UCIIOJIB30BAHUEM | 0OPA306AHUS NO CHEYUATbHOCMAM, CEA3AHHBIM C

MAaTEMAaTUKHN

ocyujecmenenuemM Hay4Hou U Ucciedo8amenbeKol
dessmenbHoCmuU 8 001acmu MamemMamuKy U CMENCHbIX HAYK

Dnemenmut meopuu
MHOJICecme u
MamemamuiecKkoil
JI02UKU

CBOGOIHO ONMEPHPOBATh' TMOHATHSMHU: KOHEYHOE MHOYKECTBO,
JJIEMEHT  MHOXECTBA,  IIOJMHOXECTBO,  II€PECEUCHHE,
00bEeIMHEHNE U PA3HOCTh MHOXKECTB, UNCIIOBbIE MHOXKECTBA Ha
KOOPJAMHATHOW IPSAMOM, OTPE30K, MHTEpBal, IOJYHMHTEPBA,
IPOMEXYTOK  C  BBIKOJIOTOH  TOYKOH,  rpagduyeckoe
IIPEACTABICHUE MHOKECTB HAa KOOPAUHATHOM INIOCKOCTH;
3a/1aBaTh MHOKECTBA IIEPEYUCICHUEM U XapaKTEPUCTUUECKUM
CBOICTBOM;

ONIEpUPOBaTb  TOHATUSAMHU:  YTBEP)KIAEHUE,  OTpPULIAHUE
YTBEPKJICHHsI, UCTUHHBIC U JIOXKHBIE YTBEP)KICHHUs, IIPUUMHA,
CIIEICTBHE, YaCTHBIM ciydail  0oOLIEro  yTBEp)KIEHUS,
KOHTPIIPUMED;

MIPOBEPSTh NPUHAIIECHKHOCTD JIEMEHTAa MHOXKECTBY;

HaXOJUTh IepeceueHue M OObEIUHEHHE MHOXECTB, B TOM
quclie MPeACTaBICHHBIX I'paUyecKyu Ha YUCIOBOM MPSIMOU U
Ha KOOPJAMHATHOM IIJIOCKOCTH;

MIPOBOANTDH JI0Ka3aTeJbHbIE PACCYXKACHHS A1 0OOCHOBaHUS
HWCTUHHOCTHU YTBEPKICHUMN.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

HCIIOJIB30BaTh YHCIJIOBBIE MHOXECTBA Ha KOOPAMHATHOU
NpsAIMOM M Ha KOOPAWMHATHOM IUIOCKOCTH [UIsl OIMCAHUs
peanbHBIX MPOLIECCOB U SBJICHUM;

MIPOBOJIUTH  JIOKA3aTEIbHBIE PACCYKICHHS B CHTyalUsAx
IIOBCEHEBHOM JKW3HHU, IpPHU PEIIEHUM 3aJa4 W3 JPYTHUX

Llocmusicenue pezynomamos pasoena ll;

onepuposamv NOHsMuUeM OnpedeneHust, OCHOBHLIMU BUOAMU
onpeoeieHutl, OCHOBHbIMU BUOAMU MEOPeM,

NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMEd;

ONnepupoBamb NOHAMUAMU CHEMHO20 U HECUEMHO20
MHOJICECMBA,

NPUMEHAMb Memo0 MAmemMamuyeckol UHOYKYuu OJisl
NpPOBeOeHUs. pACCYHCOeHULl U OOKA3AMENbCNE U NPU
peuieHuu 3a0a.

B nosceonesnoil srcuznu u npu uzyueHuu Opyeux npeomemos:

UCNONB308AMb MEOPEMUKO-MHONCECNBEHHBIU A3bIK U A3bIK
Jlo2uKY OJis1 ONUCAHUS PEATbHBIX NPOYECCO8 U SI8NEHUL, NPU
peueHuu 3a0a4 Opyaux y4eOHulX npeomemos

! 3nech 1 manee: 3HATH ONpejieIeHHUE IOHATHS, 3HATh U YMETh 000CHOBBIBATH CBOMCTBA(IPU3HAKM, €CJIM OHU ECTh) MOHATHUS, XapaKTepM30BaTh CBA3M C APYTUMU HOHATUAMH, NPEACTABIAS
OJTHO TIOHATHE KaK YacTh IEJIOCTHOTO KOMIDIEKCa, FCIIONIF30BaTh MMOHATHE U €T0 CBOMCTBA IPH NMPOBEACHNHN PacCYKICHHUMN, T0Ka3aTeIbCTB, P CIICHIH 3a1ad.




MPEIMETOB

Yucna u
GbIPAXCEHUA

CB00OOJHO ONEpUPOBATH MOHATHSAMHU: HATYpaJbHOE YHCIIO,
MHOXKECTBO HATYyPaJbHBIX YHCEN, IEJI0€ YUCIO, MHOXKECTBO
LENbIX 4YHCed, OOBIKHOBEHHAas ApoOb, AecATHYHAs ApoOb,

CMEIIaHHOE YHUCJIO, pAIMOHAIBHOE YHCIIO, MHOXECTBO
pallMOHAIBHBIX YHUCEN, HPPAIMOHAIBHOE YHUCIO, KOpPEHb
CTeIEHH N, NEHCTBUTENILHOE  YHUCIIO, MHO>KECTBO
JNEUCTBUTENBHBIX YHCEJl, TeOMETpHUUECKass HHTEepIpeTanus
HATypaJbHBIX, IEJbIX, pAlUOHAJbHBIX, JCHCTBUTEIbHBIX
YHCell;

MOHUMATh U OOBSCHATH PA3HUILY MEXKAY MO3UIIMOHHON U
HETO3UIIMOHHON CHCTEMAaMU 3aIIMCH YK CEI;

MEePEBOANTh YHCIA W3 OJHOM CHCTEMBl 3alHMCH (CHCTEMBI
CUHCIICHHS) B IPYTYIO;

JIOKa3bIBaTh U UCIOJIb30BATh MPU3HAKU JEIUMOCTA CyMMBI U
MPOU3BEICHUS TPHU BBHINOJHEHWU BBIUMCICHUN W pEUICHUU
3a1a4;

BBITIOJIHATh OKPYTJICHHE PAllMOHATBHBIX W WPPALMOHATBHBIX
qucen ¢ 3aJaHHON TOYHOCTBIO;

CpaBHMBATh JICHCTBUTENIbHBIC YUCIIAa Pa3HBIMU CIIOCOOAMH;
yIOPSI0YMBATh YMCIIA, 3alHCAHHBIE B BUJE OOBIKHOBEHHON U
JECSITUYHON NIpoOM, YuCla, 3allMCaHHBIE C HUCIOJIb30BAaHUEM
apu(METUYECKOTO KBaapaTHOTO KOPHS, KOPHEH CTeneHu
Oobie 2;

Haxoautb HOJ[ m HOK pasubiMu cioco6amu U UCIIONB30BaTh
UX IpU pELICHUH 33/a4;

BBITIOJIHATh BBIYUCIICHUST W TIPEOOpa30BaHUS BBIPAKECHUM,
coJiepKaluX JACHCTBUTEIbHBIE YHCIIA, B TOM YHCJIE KOPHU
HaTypaJIbHBIX CTETIEHEH;

BBITIOJIHATh CTaHAAPTHBIE TOXIACCTBEHHBIE MPEOOpa30OBaHUS
TPUTOHOMETPUUIECKUX, norapu(MHIECKHX, CTEINEHHDIX,
UPPaIlMOHATEHBIX BBIPAKCHHH.

B noeceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:

BBINOJIHATE U OOBACHATh CPAaBHEHUE PE3YJIbTATOB BBIYHCICHUI
IIpU  pELIEHUM MPAKTUYECKUX 3a7a4, B TOM 4HCIIE
NPUOIMKEHHBIX BBIYUCICHUN, HCIOJB3YSl pPa3HbIE CIOCOOBI

Jlocmuoicenue pezyromamos pazoena ll;

€80000HO ONEPUPOBAMb YUCLOBLIMU MHONCECMBAMU NPU
peuweHuu 3a0a4;

NOHUMAMb NPUYUHBL U OCHOBHbBLE UOEU PACUUPEHUS YUCTIOBbIX
MHOXMCECm8;

611a0emsb OCHOBHbIMU NOHAMUAMU MEeOPUU OeTUMOCIU NPU
peuieHuy CmaHoapmmusix 3a0ay

umems 6aA306bie NPEOCMABIEHUSL O MHONCECMBE KOMNIEKCHbIX
yucer,

CB0DOOHO BLINOTHAMb MONCOECMEEHHbIE NPEOOPAZ0BAHUS
MPUSOHOMEMPUYECKUX, 102APUDMULECKUX, CHEeNeHHbIX
8bIPANCEHULL,

enadems opmynotl 6unoma Heromona,

NPUMEHAMb NPU peueHuu 3a0a4 meopemy o TUHeHOM
npeocmasnenuu HO/;

npumensams npu pewenuu 3aoay Kumaiickyro meopemy 06
ocmamkax,

npumeHams npu pewtenuu 3aoad Manyro meopemy Pepma,

YyMemb 8bINOHAMb 3ANUCH YUCIA 8 NOZUYUOHHOU cucmeme
CUUCTIeHUsl;

NPUMEHAMb NPU peuleHuU 3a0ay meopemuKo-4uciogvle
@yHKyuu. yucno u cymma oerumenetl, pyukyuro Jinepa,

NpUMEHAMb NPU peuleHuu 3a0ad yenuvie Opoou,

NPUMEHAMb NPU peuleHUU 3a0aYMHO20UTIeHbL C
OelicmeumenbHbIMU U Yeavlmu Kodgduyuenmamu,

671a0emb NOHAMUSAMU NPUBOOUMDIU U HENPUBOOUMDBLLL
MHO20UIeH U NPUMEHAMb UX NPU PeUleHUU 3a0ay;

npumeHamos npu peurenuu 3a0a4d OcHosHy10 meopemy anzebpul;

NPUMEHAMb NPU peueHuu 3a0ay npocmetiviue QyHKyuu
KOMNIEKCHOU NepeMeHHOU KaK 2eoMempuiecKkue
npeobpazoeansl




CPAaBHEHUMU;
3allUChIBaTh, CpPAaBHUBATh, OKPYIVIATH 4YHCIOBBIC JAHHBIE
pEaJIbHBIX BEIWYMH C HCIOJB30BAaHUEM PA3HBIX CHCTEM
U3MEPEHUS;

COCTABJIAATh U OLICHHUBATH Pa3HbIMU croco0amMu YHCIOBEIE

BBIPAKEHUS NPU PELLIEHUH PAKTUYECKUX 3a/1ad U 337124 U3
JPYruX y4yeOHBIX MPEIMETOB

Ypasnuenusa u
HepaseHcmea

CBoOoaHO OIIEpUpPOBaTh MOHATHUSIMU: YpaBHEHUE,
HEPABCHCTBO, PAaBHOCWIBHBIC YPAaBHEHHS W HEPABEHCTBA,
yYpaBHEHHUE, SBIIAIOIIEECS CJIEACTBUEM JPYroro ypaBHEHUS,
YPAaBHEHUs, PAaBHOCWIBHBIE HAa MHOXXECTBE, DPABHOCUJIbHBIC
peoOpa3oBaHus YPaBHCHU;

pelars pa3Hble BUAbl YPAaBHEHUI U HEPABEHCTB U MX CUCTEM,
B TOM YHUCJE HEKOTOpbIE ypaBHEHHMs 3-U U 4-U CTemneHel,
JpOOHO-pallOHAJIbHBIE U UPPALMOHAIILHBIE;

OBJIAJIETh OCHOBHBIMH TUIIAMU [I0Ka3aTeNbHbIX,
Jorapu(MUUECKUX, UPPAlMOHATIbHBIX, CTEIIEHHBIX YpaBHEHUN
U HEpPaBEHCTB W CTAaHJAPTHBIMU METOJaMHM HUX PEUIeHUH U
MIPUMEHSTh UX MPU PELIEHUH 3a/1a4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

NpPUMEHTh TeopeMy Buera s pemeHuss HEKOTOPBIX
YPAaBHEHUH CTEIIEHU BBILIE BTOPOM;

MIOHMMATh  CMBICII  TE€OpPEM O  paBHOCWIBHBIX U
HEPaBHOCUJIbHBIX MPeoOpa3oBaHMUIX YpaBHEHHH M yMeThb HX
JI0Ka3bIBaTh;

BJIaJIETh METOJaMU DEILECHUS YpaBHEHUM, HEPAaBEHCTB U HX
CUCTEM, yMEThb BBIOMpAaTh METOJl pelleHHs] U OOOCHOBBIBAThH
CBOI1 BBIOOD;

HCII0JIb30BaTh METO/l MHTEPBAJIOB JUIsl PELLIEHUS] HEPABEHCTB, B
TOM 4Hcie APOOHO-pAllMOHATBHBIX U BKIIIOYAIOUIMX B cels
UPPaLMOHAIILHBIE BHIPAKEHUS;

pemats anreOpanyeckue yYpaBHEHHS] W HEpPaBEHCTBA U HX
CUCTEMBI C IapamMeTpaMu anreOpanyeckuM M TpaduyecKum
METOIaMU;

BJIAJICTh Pa3HBIMHA METOJIaMU J0KA3aTEJIbCTBA HEPABEHCTB;
pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh  MHOJKECTBA  Ha  IUIOCKOCTH,  33[aBacMble

Jocmuoicenue pezyriomamos pazoena

Cc80000HO Onpedensmv Mmun U eblOUPaAmMsb Memoo peuleHus.
NOKA3AMENbHbIX U JI02APUDMUYECKUX — YDABHEHUU U
HepageHcms, UppPayuUoOHANIbHbIX YPAGHEHULl U HepaseHCMmS,
MPUCOHOMEMPUYECKUX — YPAGHEHULl U HepPAeHcme, Ux
cucmem;

C80000HO peuams cucmembl TUHEUHbIX YPAGHEHU,
peuiamsb OCHOGHble MUNbl YPAGHEHUU U HEPABEHCME C
napamempamu,

npumMeHsAmb npu peuienuu 3aday Hepasercmea Kowu —
bynaxoeckozo, bepnynnu,

umemsv npeocmasierHue 0 HepaseHCmeax Mexcoy cpeoOHUMU
cmeneHHbIMU




ypaBHEHUSIMHU, HEPABCHCTBAMU U UX CUCTEMAMH,
— CBOOOJIHO HCIIONB30BaTh TOXKIECTBEHHBbIE MPEOOPa30BaHUS
IIPH pEIICHUN YPaBHEHUHN U CUCTEM ypaBHEHUI

B noseceonesHoll dcusHu U npu U3yHeHuu Opyeux npeomemos:

— COCTaBJIATH M peUIaTh ypaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI
IIPU PEUICHNUH 3334 IPYTUX YIeOHBIX IPEIMETOB;

—  BBINOJHATH OLICHKY IPaBAOIoa00uI PE3yIbTaTOB,
MOJy4yaeMbIX HpPHU  PEUICHUH  PA3JIMYHbIX  ypaBHEHUH,
HEpaBEHCTB M HX CHCTEM IPU PEUICHUH 3aaad APYrHx
Y4eOHBIX MTPEIMETOB;

— COCTaBIATh M pemarb ypaBHEHHS W HEPAaBEHCTBA C
napamMeTpaMH I[pH  PEUIeHUH 3aJad JAPYIHX  Y4eOHBIX
MIPEIMETOB;

— COCTaBJIATH ypaBHEHHE, HEPABEHCTBO WJIH HUX CHCTEMY,
OIUCHIBAIONINE PEATbHYI0 CUTYalMI0 WIA HPUKIAJHYIO
3ajady, MHTEPIPETHPOBATH TOITYIECHHBIC PE3YIIbTaThI;

— UCNOJNb30BaTh MPOrpaMMHBIE CpPEACTBAa MpPHU  PELICHUU
OTJeJIbHBIX KJIACCOB YPABHEHUH U HEPABEHCTB

Dyukyuu

Bragers noHATUSAMU: 3aBUCHMOCTb BETMYUH, (PYHKILUS, apTyMEHT
U 3HaueHue (PyHKIMH, 00JIaCTh ONpeAETICHNUS U MHOXKECTBO
3HaYeHUN QYHKIMH, TpaduK 3aBUCUMOCTH, TpaduK QyHKIUH,
HYJIH (QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUe
Ha YHCIIOBOM IIPOMEXKYTKE, yObIBAaHHE HA YHCIOBOM
IIPOMEXYTKe, HauOoJIblllee U HaUMEHblIlee 3HaUeHne PyHKIUU
Ha YHCJIOBOM IIPOMEXKYTKE, Nepuoanyueckas QyHKIUs, IEpUoO,
YyeTHas ¥ HeueTHast PyHKIUK;, yMETh IPUMEHSTh 3TH MOHATHUS
IIpH pelIeHNH 3a]1ay;

BJIAJICTh MMOHATHEM CTENEeHHAsl (YHKIUSA; CTPOUTH ee rpaduK U
YMETh IPUMEHSATH CBOWCTBA CTENEHHON (YHKIMH NTPU
pELIeHNN 3a/1a4;

BJIQ/IETh NOHATUSMHU MTOKa3aTelbHast PYHKIINS, SKCIIOHEHTA;
CTPOUTH UX TPapUKH U yMETh IPUMEHATH CBOUCTBA
MoKa3aTeabHON (QYHKIIUH MPU PELICHUH 3a/1a4;

BJIAJICTh MOHATHEM JlorapupMuieckas QyHKIHS; CTPOUTH €€
rpaduK U yMETh TPUMEHSITH CBOMCTBA JIOTapU(MHUIECKOM
(YHKIMU TIpU peIIeHUH 3a1a4;

Jlocmuoicenue pezynomamos pasoena ll;

671a0emsb NOHAMUEM ACUMNIMOMbL U YMemb €20 NPUMEHSIMb NPU
peuweHuu 3a0a4;

NPUMEHSIMb MEeMOObl PeuleHust NPOCMEUUUX
ougpepenyuanbHvix ypasueHUuli Nepeozo u 8Mopo2o
nOpSIOKO8




BJIAJICTh MOHATUSAMHU TPUTOHOMETPHUECKUE (DYHKITUH; CTPOUTH UX
rpaduKu 1 yMETh IPUMEHSTh CBOMCTBA TPUTOHOMETPHUUECKUX
(GyHKUIMH TpU pelIeHu  3a1a4;

BJIAJICTh MTOHATHEM 0OpaTHas QYHKLUSA; IPUMEHATh 3TO IIOHATHE
NIPU PELICHUH 3a7ay;

IPUMEHSTH [IPU PELICHUH 33134 CBOMCTBA (DYHKIIMHA: YETHOCTD,
NEPUOIMIHOCTD, OTPAaHUYEHHOCTD;

IPUMEHSATH [IPU PELICHUH 33a4 IpeoOpazoBaHus IpaMKOB
G yHKIH;

BJIAJICTh MMOHATUSAMH YUCIIOBAsI [1OCIIEI0BATEIbHOCTD,
apupMeTHIeCKast U TEOMETPHUECKas IIPOTPECCHS;

OPUMEHSATH [IPU PELICHNUH 33/1a4 CBOICTBA U MPU3HAKU
apu(METHIECKON U TE€OMETPUIECKOM MPOTPECCHIA.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux y4eOHsix
npeomemos:

— OHInpcaAciIATbL I10 l"pa(bI/IKaM U HCIIOJb30BaTh IJII PCHICHUA

NPUKJIAJHBIX 3aJa4 CBOWCTBA pEAJIbHBIX IPOLECCOB U
3aBUCUMOCTEH (HauOOJbIINE W HAUMEHBIIME 3HAYCHUS,
IPOMEXYTKM  BO3pacTaHusi W yObIBaHUS  (YHKLHH,
MPOMEXYTKH  3HAaKOIMOCTOSHCTBA,  ACHUMITOTBHI,  TOYKHU
neperuda, Mepuo u T.1.);

— UHTEpPHPETHPOBAaTbH CBOWCTBA B KOHTEKCTE KOHKPETHOM

MIPAaKTHYECKOW CUTYaIUU;.

OTIpeNieNIATh 10 TpaduKaM MPOCTEHIINE XapaKTePUCTUKH
MEePUOJNYECKHUX IIPOLIECCOB B OMOJIOTUH, SKOHOMUKE, MY3bIKE,
pasuoCBsI3M U Ap. (AMIUTUTYAA, TEPUOJ U T.I1.)

Inemenmot
MamemamuyecKozo
ananusa

Brnanets nonsTrem 0eCKOHEUHO YObIBaIOIlasi FeOMeTpUYecKas
MPOTPeCcCUsi U YMETh IPUMEHSTh €r0 TIPU PEIICHUH 3a/1a4;

HpI/IMeHﬂTB JJISL pemeHI/m 3a1a4 TeOpI/IIO Hpe}IeHOB;

BIIAJETh HOHATHSAMU OECKOHEYHO OOJIBIINE U OECKOHEYHO MaJIbie
YHCIIOBBIE MTOC/ICIOBATEILHOCTH U YMETh CPABHUBATH
OCCKOHEYHO OOJIbIINE U OECKOHSYHO MaJlbIe
MMOCJIEI0BATEILHOCTH;

BJIAJICTh MMOHITUSAMU: POU3BOIHAS (DYHKIIMU B TOUKE,
npou3BoHas HYHKIINH,

— BBIUMCIIATH TPOU3BOJIHBIC JIIEMEHTAPHBIX (QYHKUUH U HX
KOMOMHAIIHIA;

Jlocmuoicenue pesynomamos pazoena 11,

Cc80000HO enadems CMAHOAPMHBIM annapamom
MamemMamuyecko20 aHaiusa 0 GblYUCIEHUS NPOU3BOOHBIX
@DyHKYUU 0OOHOU nepemeHHOU;

C80D00HO  NpUMEHAMb — annapam  MamemamuyecKozo
ananuza Ons  UCcie008aHusi @GYHKYu U NOCMpPOeHUs.
epaguros, 6 mom yucie UcCied08anusl Ha GbINYKIOCHb,
onepupoeamv NOHAMUEM NepP8ooOPA3HOU QYHKYUU O
peutenus 3a0au;

061a0emb  OCHOBHLIMU  CBeOeHUAMU 00  uHmezpae
Hvromona—Jleiibnuya u e2o npocmeiuiux npumMeHeHusx,




UCCIIeI0BaTh PYHKIIMH HA MOHOTOHHOCTH U 9KCTPEMYMBI,
CTpOUTHh TpadUKH M MPUMEHATh K PEHICHHIO 3a7ad, B TOM
YHUCJIE C TapaMeTPOM;

BJIQJICTh MIOHSATHEM KacaTelibHas K rpaduky QyHKIIUA U YMETh
MPUMEHSATDH €r0 IPU PEIICHUU 3a/1a4;

BJIQJICTh MMOHATHUSIMH NIepBOOOpa3Has GyHKIIMS, ONPEACIICHHBIN
HUHTETpal;

npuMeHaATh Teopemy HeroTona—JleitOHua 1 ee cieacTBus ajs
peLIeHHs 3a/1a4.

B nogceonesHoll scuznu u npu uzyueHuu Opy2ux y4eOHbix

npeomemos:

pemiars MPUKIaJHbIC 3a7add U3 OWoNornH, (PU3UKU, XMUMHH,
SKOHOMHKH ¥  JIpyTUX  TPEAMETOB,  CBS3aHHBIE  C
UCCIICIOBAHUEM XapaKTEPUCTHK MPOIECCOB;
WHTEPIPETHPOBATH MOJTYICHHBIE PE3YIIhTATHI

— onepupoeanib 6 cmch)apmelx cumyayusix npous'eodemu
8blCUUX l’lOp}laKOS,'

— yMemb NpUMEHAmMb NpU  peweHuu 3a0ai  ceolucmea
HenpepvleHblX yHKYULL

— yMemb NpUMeHAmb NpU  peueHuu  3a0ay  meopemvl
Beuepwmpacca;

—  yMemb 6bINOJHAMYb NPUOIUNCEHHbIE BbIYUCIEHUS (MEmOObl
peulenus  YPAGHeHUl,  BbIYUCAEHUA  ONpPeoeleHHO20
unmezpana),

— yMemb  NPpUMEHAMb  NPUNOJCEHUe  NPOU3BOOHOU U
onpedeneHHo20  uHme2pana K  peulenuio  3a0au
ecmecmeo3Hanusl,

—  8lademv NOHAMUAMU 6MOPAsi NPOU3BOOHAs], GbINYKIOCHb
epaguxa GyHKyuu u ymems UCcieo08amsv @OYHKYuo Ha
BbINYKILOCTD

Cmamucmuka u
meopus
eepoamnocmeil,
Ja02uKa u
KOMOuUHamopuka

OHGpI/IpOBaTI) OCHOBHBIMH OIMUCATCIIbHBIMHA XapaKTCPHUCTUKAMU

YHICIIOBOTO Ha0Opa, MOHSATHEM T'eHepalibHaAsl COBOKYITHOCTh U
BBIOOPKOI U3 Hee;

OTIEpUPOBATH MOHATHUSMH: YacTOTa U BEPOSITHOCTH COOBITHS,
CyMMa M  [POU3BEAECHHUE  BEPOSITHOCTEH,  BBIUYUCIATH
BEPOSTHOCTH COOBITUI Ha OCHOBE I10JICUETa YUCIIa HCXOJIOB;
BJIAJIETh OCHOBHBIMU TOHSTUSMH KOMOWHATOPUKU U YMETh UX
MIPUMEHSATD NPU PEIICHUU 33/1a4;

UMETb MIPEJCTaBIeHNE 00 OCHOBAaX TEOPUH BEPOSTHOCTEIH;
MMETh TMPEACTABICHUE O JHUCKPETHBIX M HENPEPhIBHBIX
CIIy4allHbIX BEJIMYMHAX U PACIpPEACNICHUSIX, O HE3aBUCUMOCTH
CIIyYaHBIX BEJIMYMH;

MMETh TMpPEACTaBICHUE O MATEMaTUYECKOM OXHMJAHUU U
JTUCIIEPCUU CIIyYalHBIX BEJIUYHH;

UMETh TPEJCTABIEHWE O COBMECTHBIX paCHpPEIEIICHUIX
CIIyYaHBIX BEJIMYMH;

MOHUMATh CYTh 3aKOHa OOJBIIMX YHCET U BBIOOPOYHOTO
METO]1a U3MEPEHMSI BEPOSITHOCTEN;

UMETh TPEJCTABICHHE O HOPMAJIbHOM pAaCHpENeIeHUd U
npuMepax HOPMaJIbHO PacIpeeNIEHHbIX CyYallHbIX BEIHYHH;

Llocmusicenue pezynomamos pasoena ll;

umems npedcmasiienue 0 YeHmpaibHoU npedebHOl meopeme;

umMems npedcmasiieHue 0 8blOOPOYHOM Ko puyuenme
KOppenayuu u TUHelHOU peepeccuu;

umems npedcmasiienue 0 CMamucmuyecKux eunomesax u
npogepKe CMmamucmu4eckoll 2unome3svl, 0 CMAmMuUCmuKe
Kpumepusi u ee ypogHe 3HA4YUMOCHU,

uMemb npedcmasiienue 0 83U IMNUPULECKUX U
meopemuuecKux pacnpeoeienutl;

umems npedcmasiienue 0 KOOUpOBAHUU, OBOUYHOU 3ANUCH,
08oUUHOM Oepese;

611a0emb OCHOBHLIMU NOHAMUAMU Meopuu epagos (epag,
sepuiuna, pebpo, cmenenb Gepuiulbl, Nymo 6 epage) u
YyMemb NPUMEHAMb UX NPU peuleHuu 3a0ay;

umems npeocmasietue 0 0epedbsx U ymems NpUMeHsms npu
peuteruu 3a0ay;

811a0emsb NOHAMUEM CEA3HOCMb U YMemb NPUMEHSMb
KOMNOHEHMbl CA3HOCMU NPU peuleHul 3a0ay;

yMemb oCcywecmesisims nymu no peopam, 00xoovl pebep u
sepuiun epaga;

umems npeocmasierue 00 UNEPo8OM U 2AMUTLINOHOBOM NYMU,




HMMETH NIPEJCTaBICHUE O KOPPEISLUH CIIy4aliHbIX BEJIUYMH.

B nosceounesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBIYHCIISATH WIH OLIEHUBATH BEPOSITHOCTH COOBITUH B peaIbHOM
JKU3HU;
BBIOMPATh METOIbI TIOJIXOISAIIETO MPECTABICHUS U 00padOTKH
JTAaHHBIX

umems npedcmasienue 0 mpyoOHOCMuU 3a0adu HAX0HCOeHUs
2aMUIbMOHO8A NYMU,

—  81a0emv NOHAMUAMU KOHEYHble U CUEemHble MHONCeCmed U
YMemb ux npuMeHams npu peuleHuu 3a0ay;

—  yMemb NpUMEHAMb Memoo MamemMamuyecKol UHOVKYUU,

—  yMmemb npumeHsms npunyun Jupuxie npu pewieHuu 3a0ay

Texcmoenie 3a0auu

Pemate pasHble 3ajauu NOBBILIEHHON TPYAHOCTH;
aHAJM3UPOBaTh YCJIOBHME 3aJaud, BBIOMpATh ONTHMAJbHBIN
METOJ pelleHHs 3a]1a4l, pACCMaTPUBAs PA3JIMYHbIE METObI;
CTPOUTH MOJIEb PELICHUS 3aJjaui, IPOBOJIUTH JOKa3aTEIbHbIE
paccyX1eHUsl IPU PELICHUH 3a]1a4H;

pewmaTh 3aaa4yM, TpeOyromue nepedbopa BapuaHTOB, IPOBEPKU
YCJIOBUH, BBIOOPA ONTUMAJILHOTO PE3YNIbTaTa;

aHAJIM3UPOBATh U UHTEPIIPETUPOBATH MTOJIyUEHHBIE PEILICHUS B
KOHTEKCTE€ YCIIOBHMs 3aJlaud, BbIOMpaTh pELICHUs, He
[IPOTUBOpEYAILINE KOHTEKCTY;

NEePEeBOIUTh TPU PELICHUH 337a4d MH(OpMAIMIO U3 OIHOMH
¢dbopMBl 3amucH B APYryr0, UCHONb3YS MPU HEOOXOIUMOCTH
CXEMBbI, TaOJINILIbI, TPAQUKH, THArPAMMBI.

B nosceonesnoii orcusnu u npu usyyeHuu opyux npeomemos:

pelIaTh NPAKTHUYCCKUC 3aJa19U U 3ada9U U3 APYTUX MPEAMCTOB

Jlocmuoicenue pezyromamos pasoena |l

TI'eomempusn

Bnagers reoMeTpu4eCKMMHU MOHATUSAMU IIPU PELICHUHN 3a/1a4 U
IIPOBEJICHUN MaTEMaTUYECKUX PACCYXKIECHUN;

CaMOCTOSITEIIbHO (bopmynupoBaTh oTpeieNeHUs
reOMeTpUYEeCKUX (UTryp, BBIIBUraTh THIOTE3BI O HOBBIX
CBOMCTBAX M TMpH3HAKaX TEOMETPUUYECKUX GUryp
00OCHOBBIBaTH ~WJIM OINpOBEprarb ux, 0000maTh WU
KOHKPETU3UPOBaTh pe3yJIbTaThl Ha HOBBIX Kiaccax ¢uryp,
MIPOBOANTH B HECIOKHBIX Cllydasix Kiaccupukanuio Guryp mno
pa3IMYHBIM OCHOBaHUAM;

UCCIIeIOBaTh  YEpPTEKW, BKIOYas KOMOMHauuu  Quryp,
U3BJICKaTb,  UHTEPIPETHPOBATH U [peoOpa3oBbIBATH
nH(pOpMaINIO, TPEACTABICHHYIO HA YepTexkax;

pemaTh 3aa4l TeOMETPUUECKOTO COIEPKaHMs, B TOM YHCIE B

—  Umems npedcmasnenue 06 akcuOMamuyecKkom memooe;

—  e1ademv NOHAMUEM 2eOMempuiecKue Mecma moueK 6
npocmpancmee u ymems NPUMEHAMb UX Ol peuleHusl
3a0ay;

—  yMemb npumeHsms OJi peuleHus 3a0ay c8oUCmed NioCKUX
U  OBYSDAHHLIX Y208, MPEXSPAHHO20 Yeld, Mmeopembl
KOCUHYCO8 U CUHYCO8 OJisl MPeXePanHo20 yeid;

—  grademv NOHAMUEM NEPNREHOUKVIAPHOE CeueHUue Npusmbl U
YyMemb NPUMEHAMb €20 NPU PeuteHuU 3a0ay;
umems npeocmagierHue O O0B0UCMBEHHOCMU NPABUTILHBIX
MHO202DAHHUKOB,
enademv  NOHAMUSMU — YEHMPAIbHOE U  NAPALIEIbHOE
NPOEKMUpPOBaHUe U NPUMEHAMb UX NPU  NOCMPOCHUU




CHTyallMsIX, KOTJa alTOPUTM pEIICHHs HE CJICAyeT SBHO W3
YCJIOBHSI, BBIIOJHATE HEOOXOIWMBIC MIJIsl PELICHHS 3aa4u
JOTIOJTHUTEIIbHBIC TIOCTPOCHHUS, HCCIEIOBATh BO3MOXKHOCTH
OPUMEHEHUsI TeopeM H (OPMYIT JJIsl PEIICHHUs 3a/1a4;

yMeTb (QOpMyIHpOBaTh M JIOKa3blBaThb TI'EOMETPUUYCCKUE
YTBEPXKIICHHS;

BJI3JICTh HOHSTHSIMH CTEPEOMETPHUH:
napasuieseuIe 1, MMpaMuaa, TeTPadIp;

UMETh MpPEACTaBICHHS 00 aKCMOMaX CTepeOMETpPUU U
CHEICTBUSIX M3 HUX M YMETh MPUMEHSTh HX HPU PELICHHU
3a/1a4;

YMETh CTPOHUTH CEUYCHHsI MHOTOIPAHHHKOB C HCIIOJIb30BAaHUEM
Pa3IMYHBIX METOJIOB, B TOM YHCIIC U METO/A CIIC/IOB;

UMETh TMPEACTaBICHHE O CKPCHIMBAIOIIUXCS MPSMBIX B
MPOCTPAHCTBE U YMETh HAXOIUTh YrOJ U PACCTOSHHUE MEKIY
HHMU;

NPUMEHATh TEOPEMbl O  MapaUICIbHOCTH
TUIOCKOCTEH B IMTPOCTPAHCTBE TIPU PEIICHUU 33/1a4;
yMETh TPUMEHSTHh TNapauIeIbHOE MPOCKTUPOBAHUE IS
n300paxkeHus Guryp;

YMETh MPUMEHSTh MEPICHIUKYIISIPHOCTH TPSMOUN U TIOCKOCTH
NIPY pEIICHUH 3a/1a4;

BJIAJICTh  TOHSTUSIMH ~ OPTOTOHAIBHOE  NPOSKTHPOBAHHE,
HAKJIOHHBIC M WX TPOCKIMH, YMETh TPUMEHSITh TEOPEMY O
TpeX MepHeHUKYIApax MPH PEIICHUHN 33/1a4;

BJIAJICTh TOHATHSIMH pPACCTOSIHME MEXIy durypamu B
HPOCTPAHCTBE, o01uit MePICHIUKYIISP JIBYX
CKPCIIMBAIOIIUXCS TPSMBIX M YMETh TNPHMEHATh HX IIPH
pELICHUY 3a/1ay;

BJIAJICTh TOHSATHEM YrOJ MEXIy MNPsAMOH M TUIOCKOCTBIO U
YMETh IPUMEHSTH €0 IPH PELICHUH 337134,

BJIAJICTh TOHSATUSAMH JBYTPAHHBIA  yrOJN, Yrod MEXIy
IUIOCKOCTSIMH,  MEPICHIUKYISIPHBIC TJIOCKOCTH H  YMETh
NPUMEHSTh UX NIPU PEIICHNUH 3a]1ay;

BJIaJICTh MOHATUSMU INPHU3Ma, HapajUIeeuea U MPUMEHSITh
CBOICTBA TapalIeseuIe/ia Py PeIICHUH 3a/1a4;

npusma,

MMPAMBIX n

ceyeHull MHO202PAHHUKO8 MeMOOOM NPOEKYUl,

uMemsv npeoCmagieHue O pa3eepmKe MHOZOSPAHHUKA U
Kpamuaiiuiem nymu Ha NOBEPXHOCMU MHO202PAHHUKA,
umems npedcmasiienue 0 KOHUYECKUX ce4eHusx,;

umemsv npedcmasienue o0  Kacarowuxcsa —cgepax u
KOMOUHAYUU men 8paujeHus U ymems NpUMeHsms ux npu
peweHuu 3a0ay;

NPUMEHAMb NpU peulenuy 3a0ad Gopmyny paccmosiHus om
MOYKU 00 NIOCKOCMU,

61a0emv  pA3HbIMU  CNOCObaMU  3A0aHUSL  NPAMOU
VDABHEHUAMU U YMemb NPUMEHAMb NPU PeUuleHUuU 3a0ay;
NpUMeHsmb  NpU  pelleHuu 3a0a4y U  OOKA3AMeNbCmee
meopem 8eKMOPHbILL MEMOO U MeMoO KOOPOUHAM;

umems npeocmasgieHue 06 aKxcuomax oovema, npuUMeHsImb
Gopmynel  06beM0O8 NPAMOY20AbHO20 Napaieienuneod,
NPU3MbBL U RUPAMUObL, MEMPAa0pa Npu peueruy 3a0ay,
npuUMeHsAmb meopembl 00 OMHOUWEHUAX 00beMo8 npu
peuweHuu 3a0a4;

NpUMeHsmb  UHmMe2pal ONsi  BbIMUCICHU 00beMo8 U
nosepxHocmeti men 8pAWjeHUs, BbIYUCTIEHU NIOWAOU
chepuueckozo nosica u 00vemMa Waposo2o Closi;

umMemsv NpeoCmagieHue 0 OBUNCEHUAX 6 NPOCMPAHCHEe:
napanieibHoM — nepeHoce,  CUMMEMmpPUu  OMHOCUMENbHO
NIOCKOCMU, — YEHMPAIbHOU — CUMMEMPUY,  NOBOpPoOme
OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMemb
NPUMEHAMb UX NPU peleHuu 3a0ay;
umemv npeocmasgnenue o0 nIOWAOU
npoexyuu;

uMemsb npeocmagieHue 0 MpexcpaHHoM U MHO202PAHHOM
yene U NpUMEHAMb  CEOUCMBA  NIOCKUX Y208
MHO202PAHHO20 Yela Npu peueHuu 3a0ay,

umemv npeocmasnenus o Nnpeobpazosanuu  noooous,
20MOmMemuY U ymems NPUMeHAMb UX NpU PeueHuU 3a0ay,
yMemb  pewiamsv  3a0a4u  HA  NIOCKOCMU — Memooamu
cmepeomempui;

yMemb NpUMeHAMb POopMYibl 06bEMO08 Npu peueHuU 3a0ay

OPMO2OHANTLHOU




BIIQJICTh TIOHATHEM MPSMOYTONBHBIA Tapaiefienune] |
MIPUMEHSITh €T0 IIPH PEIICHUH 3a71a4;

BJIQJICTh TOHATUSAMH THPAMHIA, BUABI MUPAMUJ, SJICMEHTHI
MPAaBUIHHON MUPAMUIbI M YMETh IPUMEHSTh MX MPH PEIICHUH
3ajau;

UMETh TIPEJCTaBICHUE O TeopeMe Oijepa ,IPaBUIBHBIX
MHOTOTpaHHUKAX;

BJIQJICTh MOHSITHEM IUIONIAJN MOBEPXHOCTEH MHOTOTPAHHUKOB
Y YMETh NIPUMEHSTh €T0 IPU PEIICHUY 3a/1a4;

BIIQJICTh TOHITHSIMH TeJa BpalleHus (MIIWHAD, KOHYC, Map U
chepa), UX CEUCHUS M yMETh NPHUMEHATh WX TPH PEIICHUH
3ajau;

BIIQJICTh TIOHATHUSMHU KacaTelbHbIC NPSIMBIE U TUIOCKOCTH M
YMETh MPUMEHSTH U3 TIPU PEIICHUU 3a/1a4;

UMETh MPEJICTABJICHUSI O BIHCAHHBIX M OMUCAHHBIX chepax u
yYMETh MIPUMEHSTh UX MIPU PEIICHUU 3a/1a4;

BIIQJICTh TOHATHSAMHU 00BEM, OOBEMBI MHOTOTPAHHHKOB, TEJ
BpAIICHUS U IPUMEHSTh UX ITPU PEIICHUN 33]1aY;

UMETh TIPEJCTaBICHWE O pa3BepTKe IHIMHIApPAa U KOHYCA,
IUIOMIAJ  TOBEPXHOCTH IHWJIWHApPA W KOHYCa, YMETh
MPUMEHSITh UX MPU PELICHUH 3a/1a4;

UMETh MPEJICTAaBICHUE O TUIOMIAIU c(hephl M yMETh MPUMEHSTH
€ro TP PEIICHUH 3a/1a4;

yYMETb pelIaTh 3a/1a4i Ha KOMOWHAIIMU MHOTOTPAaHHHUKOB U TEJ
BpaIllCHNUS;

UMETh TPEJICTaBICHUE O TOJ00MU B MPOCTPAHCTBE U YMETh
pemaTh 3aJa4d  Ha OTHOIIEHHWE OOBEMOB W IUIOIIAACH
MOBEPXHOCTEN OTOOHBIX (DUTYD.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

COCTABJISITh C HCIOJIB30BAaHUEM CBOWCTB T'€OMETPUUYECKUX
buryp MmareMaTMdecKue MOJENU JUIS pEHIeHHus 3aaad
MPAKTUYECKOTO XapaKTepa W 3a7a4 U3 CMEXKHBIX JTUCIHUIUINH,
HCCIEAOBAaTh TMOJYYEHHbIE MOJENM M HHTEPIPETHPOBATH
pe3ynbTar

Bexkmopot u
Koopounamol
npocmpancmee

BJI&[[GTB MOHATUAMU BCKTOPHI U UX KOOPAUHATHI;
YMCTD BBIIIOJIHATE OIICpAallluU HAd BCKTOpAMU,

Hocmuoicenue pezynvmamos pazoena l;
—  Haxooumv 0bOveMm  napaiienrenuneod

u

mempasopa,




HCIOJIb30BaTh CKAJSIPHOE IIPOM3BENECHUE BEKTOPOB IIpU
pelLIeHnH 3a/1a4;

MPUMEHSTh YpPaBHEHHE IUIOCKOCTH, (OPMYIy pPacCTOSHUS
MEX1y TOUKaMu, ypaBHeHHE cheprl P pELICHUN 33/1aY;
IIPUMEHSTHh BEKTOPHI U METOJl KOOPAMHAT B IPOCTPAHCTBE MPU
pelIeHnu 3a1a4

3A0aHHBIX KOOPOUHAMAMU CEOUX BEPULUH,

— 3a0a8amv NPAMYIO 8 NPOCMPAHCIEE;

— HaAxXoO0umv paccmosiHue Om MOYKU 00 NIOCKOCMU 8
cucmeme KOOpOUHAM;

—  HaxoOumv  paccmosiHue — Mexcoy  CKpeuwusarouumMucs
NPAMbIMU, 3A0AHHbIMU 8 CUCeMe KOOPOUHAM

Hcmopusa MMeTh NpeCTaBIeHHE O BKIIAJE BBIIAIOLMIMXCA MaTeMATUKoB B | [Jocmuoicenue pezynomamos pasoena |l
MamemamuKu pa3BUTHE HAYKH;
MMOHMMAThH POJIb MATEMATHUKH B pa3BuTHu Poccun
Memoowt Hcnonp30BaTh OCHOBHBIE METOBI JOKA3aTeNLCTBA, NPOBOAUTE | Jocmudicenue pesynomamos pasoena ll;
Mamemamuku JI0KA3aTeIbCTBO U BBIIIOJIHATE OMPOBEPIKCHHE; NpUMeHAMb Mamemamuieckue 3HaHUus K UCCi1e008aHUI0

IIPUMEHATh OCHOBHBIE METOJABI PELICHUS MaTeMaTHYECKUX
3a1ad4;

Ha OCHOBE MAaTE€MaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE
XapaKTepu30BaTh KpacoTy M COBEPIUIEHCTBO OKPYXKAIOLLEro
MHpa U IIPOU3BEICHNN UCKYCCTBA,

NPUMEHATh  MPOCTEHIINE  IPOrpaMMHBIE  CpEACTBA U
JJIEKTPOHHO-KOMMYHHMKAIIUOHHBIE ~CUCTEMBl IIPU  PEILIECHUU
MaTeMaTHYECKHX 3a]a4;

MI0JIb30BAaThCs MPUKJIAAHBIMU TPOrpaMMaMU M IPOrpaMMaMu
CUMBOJIBHBIX BBIYHCIICHUN Ul UCCIIEOBAHUS MAaTEMATUYECKUX
00BEKTOB

OKpYdHcaouje2o Mupa (Mooeruposanue GuudecKux
npoyeccos, 3a0aiu IKOHOMUKU)




3. Conepxanue npeamera «MatemaTnka (yriiy0JeHHbIH ypoBeHb): ajiredpa 1 Ha4YaJjia aHAJIN3a, reoMeTPHs»

YUC/IOBBIE H BYKBEHHBIE BbIPAKEHUA

Jenumocts nensix uncen. Jenenue c octatkoM. CpaBHeHus. Penienne 3a1a4 ¢ 1€J104UCICHHBIMU HEM3BECTHBIMH.

KommiekcHble uucna. ['eomerpudeckas MHTEpIpETalMs KOMIUIEKCHBIX 4Mcel. JleWCTBUTENnbHass M MHHMMAas 4acTb, MOJYJIb M apryMEHT
KOMIUIEKCHOTO 4YHcia. Ajredpanueckass M TPUTOHOMETpUYecKas (OPMBI 3alMCH KOMIUICKCHBIX 4YHCel. ApH(QMeTHYecKue ACWCTBUS Hal
KOMIUIEKCHBIMU YHCJIaMU B pa3HbIX popmax 3anucu. KomiuiekcHo conpspkeHHbIe unciia. Bo3BeneHue B HaTypaibHyto creneHs (popmyina Myaspa).

OcHoBHasi Teopema anreOppl. MHOrOYJIeHBI OT OAHOW TNEepeMEHHOW. J[enMMOCTh MHOTOWIEHOB. JleeHHE MHOTOYIECHOB C OCTATKOM.
PanyonanbHble KOPHM MHOTOYJIEHOB € LieNbIMM Kodpduuuentamu. Pemenue nensix anredpanueckux ypaBHeHuil. Cxema ['opnepa. Teopema besy.
Uucno kopHel MHOrouwieHa. MHOro4daeHsl OT ABYX NepeMeHHbIX. DOpMyIIbl COKPAIIEHHOIO0 YMHOXEHUS Ul CTapluux creneHed. bunoMm HeroTona.
MHorousneHsl OT HECKOJIBKMX IEPEMEHHBIX, CUMMeTpudeckue MHorowieHel. Kopenb crenenu n>1 u ero cpoiictBa. CTeNneHb ¢ palMOHAIBHBIM
IoKazareseM U ee cBoiicTBa. [loHsTHE O cTeneHu ¢ JeCTBUTENbHBIM NoKa3areneM. CBOMCTBA CTENIEHU C IEHCTBUTENIbHBIM I10Ka3aTeIeM.

Jlorapugm uucna. OcHOBHOE JlorapupMuueckoe ToxaecTBo. Jlorapupm npousBeneHus, YaCTHOTO, CTENEHH; Mepexo]l K HOBOMY OCHOBAHHUIO.
JlecATHYHBIA W HAaTypaJlbHBINA JorapuMel, yucio e. [Ipeobpa3oBaHus BBIpaXEHHUH, BKIIOYAOIUX apU(PMETHIECKHE ONEpaIiH, a TAaKKe ONepaluu
BO3BE/ICHUS B CTENIEHb U JIOTapuU(PMUPOBAHUS.

TPUT'OHOMETPHA

CuHyc, KOCUHYC, TAHI€HC, KOTAaHI'€HC ITPOU3BOJIHOrO yria. Paguannas mepa yria. CuHyc, KOCUHYC, TAHT€HC U KOTaHIeHC 4ncia. OCHOBHBIE
TPUTOHOMETpUUYECKHE TokAecTBa. Popmyisl puBeneHusa. CHHYC, KOCUHYC UM TaHT€HC CyMMBI U Pa3HOCTH JIBYX yrioB. CHHYC M KOCHHYC JBOMHOIO
yriaa. ®opmynsl monoBuHHOro yria. IIpeoOpa3oBaHus cyMMbl TPUTOHOMETPHUYECKMX (YHKUIMN B IMPOU3BEACHHE U IPOU3BEACHUS B CYMMY.
BblpakeHue TpPUTOHOMETPUYECKUX (YHKIUI uepe3 TaHTeHC IOJOBUHHOrO aprymeHTta. IlpeoOpa3oBaHusi TPUTOHOMETPUYECKHUX BBIPAKECHHIH.
[Ipocreiinye TpPUroHOMETPUUECKHE YPAaBHEHUSI U HEPABEHCTBA. APKCUHYC, apKKOCHHYC, apKTaHT€HC, ApKKOTAHI'€HC.

OYHKLIUH

Oynkuuu. O0nacTb onpeaeneHUs U MHOXkecTBO 3HaueHuH. ['paduk ¢ynxuuu. Iloctpoenue rpaduxoB (yHKIUH, 3aJaHHBIX Pa3IUYHBIMU
ciocobamu. CBoiicTBa ()yHKIMIA: MOHOTOHHOCTb, YeTHOCTh U HEUETHOCTH, IEPUOUIHOCTD, OTPAHUYEHHOCTh. [IpOMEXyTKH BO3pacTaHus U yObIBaHHMS,
HauOoJblllee M HauMEHbIIEe 3HAYEHMs, TOYKHM OSKCTpeMyma (JIOKaJbHOrO MakKCMMymMa W MHHMMYyMa). Bemykinocts ¢ynkuuum I'padudeckas
uHTepnperanus. [Ipumepsl (yHKIMOHANBHBIX 3aBUCHUMOCTEH B peajbHBIX Mporeccax U spieHHsIX. CrnoxkHas (yHKUMS (KOMIO3UIMSA (DYHKIMMN).
B3aumno obpatHbie pyHkunu. O61acTh onpeaeneHus U o0nacTh 3HaueHui oOpatHoil dyHkiuu. I'padux oOparHoit pynkimu. Haxoxaenue GyHkuuy,
oOpaTHOM JTaHHOM.

CrenenHas (yHKLHMS C HaTypajbHBIM IIOKa3aTeleM, ee CBoicTBa M rpaduk. BepTukaiabHble M TOPU30HTAJIBHBIE ACHUMITOTHI I'PaUKOB.
I'paduxu 1poOHO-TUHEWHBIX QYHKITUI.

Tpuronomerpuueckue QyHKIUU, UX CBOWCTBA U TpapUKU, MEPUOJUYHOCTH, OCHOBHOU nepuoi. OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIH, UX
CBOICTBA U TpaduKy.



[TokazarenpHast QyHKIHS (IKCIIOHEHTA),e€ CBOMCTBA U rpaduK.

Jlorapudmudeckas GyHKIHS, €€ CBOWCTBA U IpaduK.

[IpeoOpa3oBanusi rpaduKoB: MapaJUICIbHBIA MEPEHOC, CHMMETPUS OTHOCHTEIBHO OCEH KOOpAWHAT M CHUMMETpPHUS OTHOCHUTEIBHO Hayala
KOOPJIMHAT, CHMMETPHsSI OTHOCHTEJIBHO MPSIMOM, PACTSDKEHHE U C)KATHE BIOJIb OCEH KOOPIUHAT.

HAYAJIA MATEMATHYECKOI' O AHA/IH3A

[TonsTue o npenene nocienosarenbHOCTH. CylecTBOBaHME IIPeesia MOHOTOHHOM OrpaHMYEHHOM MOCIEA0BAaTENbHOCTH. [lJIMHA OKPYKHOCTU
IUIOINAb Kpyra Kak Ipelelibl rocienoBaTenbHocTe. beckoHeuHo yObIBaromiasi reoMeTpuyeckas Iporpeccust U ee cymma. TeopeMmsl O mpenenax
nocienoBarenbHocTed. Ilepexon k mpenenam B HepaBeHcTBax. llomstie o HenpepbiBHOCTH (yHKIMH. OCHOBHBIE TEOPEMBI O HENPEPBIBHBIX
¢bynkuusx. [lonsrue o npexnene pyukiuu B Touke. [loBenenue GpyHkiuii Ha 0€CKOHEYHOCTH. ACUMIITOTHI.

[TonsiTHe 0 TMPOM3BOMHON (QYHKIUH, (PU3NIECKUN U TEOMETPUUYECKHI CMBICI MPOU3BOIAHON. YpaBHEHHE KacaTelbHOH K rpaduky (QyHKIUH.
ITpon3BoiHBIE CYMMBI, Pa3HOCTH, IIPOU3BEIEHUS U 4acTHOTO. [Ipon3BOHBIE OCHOBHBIX 3JIeMEHTapHbIX (GyHKUUN. [Ipon3BoaHbIE CI0KHON U 00paTHOM
¢bynkuuii. Bropas npousBonnas. Ilpumenenne mpou3BOAHON K MCCIIEAOBAHUIO (YHKIHMKA M IMOCTPOCHUIO rpadukoB. Mcmoiab30BaHHE MPOU3BOAHBIX
IIPU PELICHUH YPaBHEHUN U HEPABEHCTB, IIPU PELIEHUN TEKCTOBBIX, (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4, HAX0XKICHUH HauOOJbIINX U HAUMEHbBIINX
3HAYEHUMN.

[Tnomans kpuBonuHelHoi Tpanenuu. [Tonartue o6 omnpeneneHHom unterpaie. IlepBooOpasnas. IlepBooOpasHble 3y1eMEHTApHBIX (DYHKIHMA.
[IpaBuna Beruucienus: neppooOpasueix. @opmyna Herorona-Jlelioauna. [IpuMepsl HCIONB30BaHHUS MPOM3BOIHOW JJISI HAXOXKIEHHS HAWITYYIIEero
pelleHns B IpUKIAaIHBIX 3a1adax. HaxoxneHue ckopocTu i mpouecca 3alaHHoro gopmysoi win rpagukoM. [Ipumepsl npuMeHeHus: HHTErpasia B
¢u3uke u reomeTpuu. Bropas npousBoHas u ee GU3NIECKUNA CMBICIL.

YPABHEHUA H HEPABEHCTBA

Pemenue parmoHanbHbBIX, TTOKA3aTENbHBIX, JOTAPU(PMUUYECKUX YPAaBHEHUN U HEPABEHCTB. PellieHre uppanuoHaIbHBIX U TPUTOHOMETPUUECKUX
ypaBHeHUH U HepaBeHCTB. (OCHOBHBIC MPHEMBl PEIICHUS CHUCTEM YpaBHEHHH: IOJCTaHOBKA, aire0pandyeckoe CIOKEHHE, BBEICHHE HOBBIX
MEepEMEHHBIX. PABHOCMIIBHOCTh YPaBHEHUM, HEPABEHCTB, CUCTEM. PellIEeHHEe CUCTEM YpaBHEHHI C IBYMsI HEM3BECTHBIMU MPOCTEUIINX TUNIOB. Perenne
CHCTEM HEpaBEHCTB C OJHON mepeMeHHoi. [loka3zaTenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apudMETHIECKOM U CPETHEM T€OMETPUUYECKOM JIBYX
yucen. Mcnmons3oBaHue CBONCTB U rpaduKoB GyHKIIUN MPU PEIICHUH YPaBHEHU W HEpaBeHCTB. MeTon nHTepBanoB. M300pakeHre Ha KOOPIMHATHOU
IJIOCKOCTH MHOXECTBA PEILICHUN YPAaBHEHNUI U HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.

[IpumeHneHrne MaTeMaTUYEeCKUX METOJIOB JJIS PEHICHUS COJIEPKATEeNIbHBIX 3a7a4 U3 Pa3IMYHBIX 00JIacTe HaykKW U MpakThku. MuTepnperanus
pe3yJibTaTa, yuyeT peajbHbIX OTPAaHUYCHUN.

SJIEMEHTbhI KOMEHHATOPHUKH, CTATHCTHKH H TEOPHH BEPOATHOCTEH
Tabnuunoe u rpaduyeckoe MpeICTaBICHUE JaHHBIX. YHCIIOBbIE XapaKTEPUCTUKHU PAIOB JaHHBIX. [loodepenaHblii U OHOBPEMEHHBIN BBHIOOD
HECKOJIbKUX AJIEMEHTOB M3 KOHEYHOTO MHOKeCTBa. DOpMYIIbI yiciia IepecTaHOBOK, COYETaHHUM, pa3MelieHnil. Perenre KoMOMHATOPHBIX 3a/1a4.



@®opmyna OunHoma HproToHa. CBoiicTBa OMHOMHANBHBIX KO0d(duuumentoB. TpeyrompHuk Ilackans. DneMeHTapHbIE W CIOXKHBIE COOBITHSL.
PaccmoTpenue cirydyaeB M BEpOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHI, BEPOSTHOCTH HMPOTHUBOIOJIOKHOTO COObITHA. [loHATHE O HE3aBHCHMOCTH
coObITHH. BeposTHOCTB 1 CTaTHCTHYECKAs YaCTOTa HACTYIUICHHS COOBITHS.

I'EOMETPUHA

Hekomopble Cc8eOeHUA U3 njianumempuu

VYTIBl U OTPE3KH, CBA3aHHBIE C OKPYKHOCTHIO. Pemienue tpeyronsHukoB. Teopembl Menenas u UeBsl. Druiuric, runepbosa u napadosa.
AKkcuomui cmepeomempuu u ux ciieocmeust

[Ipenmer crepeomeTpuun. AKCMOMBI cTepeomMeTpun. HekoTopbie crnecTBUS U3 aKCHOM.
Hapaﬂﬂeﬂbnocmb RPAMDBIX U naockocmeu

[TapanmnenbHOCTh MPSAMBIX, MPSAMON UM MIOCKOCTU. B3anMHOE pacnoiioskeHue ABYX MPSAMBIX B MPOCTPAHCTBE. YTOI MEXKIY ABYMS MPSMBIMH.
[TapannensHOCTH WIO0CKOCTER. TeTpasdap v nmapanienenuen.
Ilepnenouxyaaprnocmo npAMbIX U HAOCKOCMeEll

[leprieHAUKYIAPHOCTh TPSIMOW M IJIOCKOCTH. [lepmeHIuKynsp ¥ HakKJIOHHBIE. YTONl MEXIy NpAMON M IUIOCKOCTBIO. JIByrpaHHBIN YTOIL.
[TepnenquKynsapHOCTb MI0CKOCTER. TpexrpanHblil yros. MHOrOrpaHHbIA yroil.
Mmuozozpannuxu

[Tonsitue Muororpannuka. [Ipusma. I[Tupamuna. IIpaBusibHbIE MHOTOIPaHHHUKH.

Bekmopbl 6 npocmpancmee

[Tonsarue BexTOpa B mpocTtpancTBe. ClI0KEHUE U BEIYUTAHHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCiI0. KoMIutaHapHbIE BEKTOPHI.
Memoo koopounam 6 npocmpancmee

KoopauHaTsl TOUKM U KOOpAMHATHI BeKTOpa. CKaJIIpHOE MPOU3BEIEHHE BEKTOPOB.
Hununop, konyc, wap

[Tonstne unmmuuapa. Inomane noBepxHocty mMauHIpa. [lonsTre konyca. [lnomans moBepxHOCTH KoHyca. Yceu€HHbll kKoHyc. Cdepa u map.
VYpasuenue cheprl. Bzaumuoe pacnonoxenue chepsl u miockocTd. KacarenpHas miockocts k cdepe. [Lnomans chepsr.
Oovémobl men

O06BEéM npsiMoyTosibHOTO Mapajuienenumneaa. OobEMBI IPAMOM mpu3Mbl U HIHHAPA. OOBEMBI HAKIIOHHOHN MPU3MBL, TUPaMUIbI U KoHyca. O0BbEM
mapa u miomazas cgepbl. O0bEMBI IIAPOBOIO CErMEHTA, IIapOBOI0 CJIOS U IIapOBOI0 CEKTOPA.



4. TemaTuyeckoe NJIAHUPOBAHHE ¢ YKA3aHHEM KOJIHYECTBA YACOB HA U3yYeHHE KAMKIAO0H TeMbl

10 knacce
Ne Ha3Banue Tembl KosanuyecrBo yacos
1 [ToBTOpeHue B Havase rojga 3
2 YucnoBbie GyHKIMU 13
3 Tpuronomerpuieckne GyHKIUU 28
4 TpuronomeTpuyeckue ypaBHEHHS 10
5 [IpeoOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 27
6 [TponsBoaHas 32
7 KommiekcHbie uncna 13
8 KomOunaToprka v BEpOsSTHOCTb 9
9 JleticTBUTENbHBIC YHCIIA 16
10 Hexotopeie cBeeHUs U3 TNIAHUMETPHA 4
11 [TapamienbHOCTE NPSAMBIX U IJIOCKOCTEN 18
12 [lepnieHIMKYISIPHOCTD NPSAMBIX U INIOCKOCTEN 19
13 MHororpaHHuKu 12
14 BexkTopsl B mpocTpaHcTBE 6
15 [ToBTOpEeHue 28




Hroro

238

Temarnuyeckoe NJIAHUPOBAHUE

11 kaace

Ne Ha3Banue Tembl KoaunuecTBo yacoB

1 IToBTOpeHue B Hauase rojaa 8
2 Crenenu u kopHu. CTeneHHbIe GYHKIINU 30
3 [TokazarenpHas u norapupmudeckas GyHKINS 40
4 ITepBooOpa3Has u UHTETpaI 10
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbl YpaBHEHUM U HEPABEHCTB. 41
6 MHoOrouneHb! 12
7 DNEMEHTHI TEOPUH BEPOATHOCTEN U MAaTEMAaTHUYECKON CTATUCTUKU 13
8 Merton KoOpAUHAT B TPOCTPAHCTBE 16
9 Hunuump, KoHycC, map. 20
10 OO6BeMEI Te 20
11 [ToBTOpEHME B KOHIIE TO/IA 28
Uroro: 238




