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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma «Marematuka» 1yt 10-11 xnaccoB coctaBieHa Ha OCHOBE:

— @enepanbHOTO TOCYJAPCTBEHHOTO  00pa30BaTEJIbHOIO  CTaHAApTa OCHOBHOTO  OOIMIETo
obpazoBanms (2010r);

— IlpumepHOli OCHOBHON 00Opa30BAaTENBHOW MPOTPAMMBI OCHOBHOTO  O0IIEro oOpazoBaHUs
(2010r.);

— Ilpukaz MwunHoOpHayku Poccum ot 31.12.2015 N 1577 "O BHeceHMM HW3MEHEHUH B
(benepanbHBIN TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTAHAAPT OCHOBHOTO 00111ero 00pa3oBaHus,
YTBEPKICHHBIN nprka3zoM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoii @enepanuu ot 17
nexadbps 2010 r. N 1897";

— Ilpuka3z Munnpocsemenus Poccun ot 20.05.2020 r. No254 “O6 ytBepxkeHuu (enepalbHOTO
nepeyHsi y4yeOHHMKOB, [OMYIICHHBIX K HCIOJIb30BAHUIO TMPH pead3alii  HUMEIOLIUX
rOCy/lapCTBEHHYIO  aKKpEIUTAalMI0 00pa30oBaTeNbHBIX MPOrpaMM  HA4yaJbHOTO  OOIIEro,
OCHOBHOTO OO0WIEro, cpeaHero oOmero oOpa3oBaHHs OPraHU3AIMSIMH, OCYIIECTBISIOIIMMHU
00pa30BaTENbCKYIO ACSITCILHOCTD .

— Tlonoxenus o Paboueit [Iporpamme 8 MBOY 3COII Nel (2017r).

PaGouas nporpamma pa3padoraHa Ha OCHOBe:

e «Anre0pa M Havaja MaTeMaTu4eckoro ananusa. COOpHHUK MPUMEPHBIX pabouyux mporpamm. 10-
11 xmaccsl : yueb. mocobue st 001eodpa3oBaT. opranusanuii : 0a30BbIi U yriy0. ypoBHH /
[cocT. T.A. Bypmuctposa].3-e uza. gon.— M.: I[Ipocsemienue, 2019.

o «l'eomerpus. COOpHUK mpuMepHbIX padounx mporpamm. 10-11 kmaccel : yueb. mocobue s
o01ieo0pa3oBar. opranuzanii : 6a3oBslii U yriry6. ypoBuu / [cocT. T.A. Bypmuctposa].3-e usz.
non.— M.: TlpocBemenue, 2019.

MecTto npeamera B yueOHOM IJIaHe

bazucHelll yueOHbIi (0Opa3oBaTeNbHbIN) IUIaH IS H3Y4eHUs npeaMeTa «MaremMaTukay
OTBOJUT Ha yriIyOJIEGHHOM YpOoBHE 6 yueOHBIX yacoB (1-i1 BapuanT) B Henemo B 10-11 kmaccax.
[TosToMy Ha u3yyeHue anreOpa U Hayaja aHajau3a OTBOJUTHCA 4 yueOHBIX Yaca JUis yriIyOJIeHHOTo
ypoBHs (1-# BapuanT), Bcero 136 ypokoB COOTBETCTBEHHO, M Ha TEOMETPHUIO 2 yUeOHBIX yaca JJis
yriy6iaeHHoro ypoBHsi (1-i BapuaHT), Bcero 68 ypoKOB COOTBETCTBEHHO.

npeaMer KosauyecTBo yacoB
ba3oBbIi1 ypoBeHb Yri1y0J1eHHBIH YPOBEHb
1-ii BapuaHTt 2-i1 BApHaHT

10 kmacc | 11 kimacc | 10 kaace | 11 kaace | 10 kiacc | 11 kmace
Maremaruka 136 136
(MHTErpUpPOBaHHBII
Kypc)
I'eomeTpus 51 51 68 68 102 102
Auredpa n 85 85 136 136 180 180
HAaYyaJla aHAJIu3a

Jlnst oOyueHust anreOpbl M Havasia MaTeMaTudeckoro ananmsa B 10-11 kimaccax BeiOpaHa
conepxkarenbHasiinHus LA, AnumoBa. J[ns o6ydenus reomerpun B 10-11 knaccax BeiOpana
conepxatenbHas uaus JI.C. ATaHacsiHa.

Ili1anupyemble pe3yJibTaThl OCBOCHUS Y4eOHOI0 Kypca ajredpa U Ha4YaJia aHaJIu3a

Yriay0JjeHHblil YpOBEHb
JlJis ycTIenrHoro MpoIOJDKEHUST O00pa30BaHUS MO CIEHUATBHOCTSAM, CBSI3aHHBIM C MPHKIATHBIM
UCIOJIb30BaHNE MaTeMaTUKH (1-1 ypoBEHb IUIAaHUPYEMBIX PE3YJIbTATOB), BBITYCKHUK HAYYMThCSH, a
TaKKE MOJYYHT BO3MOKHOCTH HAYYHMThCS I OOECIEUYCHHs YCICIIHOTO MPOJOJIKCHHS



00pa3oBaHusI 10 CIEIHATBHOCTSM, CBI3aHHBIM C OCYIIECTBICHHEM HAYYHON M MCCIIEI0BATEILCKON
JEATETBHOCTH B 00JIACTH MaTEMAaTHKK U CMEKHBIX HayK (2-i ypOBEHb IUIAHUPYEMBIX PE3yJIbTaTOB,
BBIJICIICHO KYPCUBOM).

DJ1eMEeHTbI TEOPHH MHOKECTB U MATEMATHYECKOH JOTHKH

CBOOOJIHO OHepI/IpOBaTBl MOHATUSIMU: MHOKECTBO, ITyCTOE, KOHEYHOE U OECKOHEUHOE
MHOX€ECTBA, 3JIEMEHT MHOXKECTBA, IOJIMHOXKECTBO, IlepeceueHue, 00beIMHEHUE U Pa3HOCTh
MHOXECTB;

IIPUMEHSTh YUCIIOBbIE MHO>KECTBA HA KOOPAMHATHOM MPSAMON: OTPE30K, NHTEPBAII,
HOJYMHTEPBaJI, IPOMEXYTOK C BBIKOJIOTONM TOUKOM, rpadpuueckoe npeacTaBiIeHne MHOXKECTB Ha
KOOPAMHATHOM IUIOCKOCTH;

IIPOBEPSATH MPUHAJIEKHOCTD JIEMEHTA MHOXKECTBY;

HaXOJUTh NepeceyeHue U 00beIMHEHHE MHOXKECTB, B TO YHMCIIE NIPEICTABICHHBIX Ipadu4ecKu
Ha 4YKMCIIOBOM IIPSIMOM M HA KOOPAVMHATHOW INIOCKOCTH;

3a[]aBaTh MHOXKECTBA [IEPEUHUCICHUEM U XapaKTEPUCTUUYECKUM CBOMCTBOM;

OIIEpUPOBATh NOHATUAMHU: YTBEPKACHUE, OTPULIAHUE YTBEPKICHMS, UICTUHHBIE U JIO)KHbBIE
YTBEP)KJCHMs, IPUYMHA, CIEICTBUE, YACTHBIN ClTy4yail 0OLIero yTBEpKIeHUs, KOHTPIIPUMED;
IPOBOJUTH JOKA3aTEIbHbBIE PACCYKICHUS I 000CHOBAHUS ICTUHHOCTH YTBEPKICHHIA.
onepupoeantb NOHAMuUeM 0np€0€ﬂ€HU}1, OCHOBHBIMU BUOAMU onpedeﬂenuﬁ u meopem,

norumams Cymvb KOC6EHHO20 00Ka3ameﬂbcm6a;

onepupoeantb NOHAMUAMU CHEMHO20 U HeCHemHOo20 MHoJcecmed,

NPUMEHSIMb Memo0 MamemMamuieckoi UHOYKYuY OJist NPOBEOeHUs PACCYHCOCHUL U 00KA3AMENbCE U NpU
pelieHuu 3a0au.

B noBceaqHeBHOM KM3HHU U NMPpH U3YYCHUHU APYIUX NPEAMETOB:

HCIIOJIB30BAaTh YHMCJIOBBIC MHOXKXECCTBA Ha KOOpHHHaTHOﬁ HpHMOﬁ 1 Ha KOOp,I[I/IHaTHOI;'I
IJIOCKOCTH IJIFd OIMUCAHUA PCAJIbHBIX ITPOUCCCOB U HBHCHHﬁ;

MMPOBOAUTDH AOKA3aTCIbHBIC PACCYKACHUA B CUTyallUAX HOBCC}IHGBHOﬁ JKHU3HU, ITPU PCIICHUN
3a/1a4 U3 JIPyrux MpeIMETOB.

UCHONb308ANb MEOPEMUKO-MHONCECMBEHHbLU A3bIK U SI3bIK JIO2UKU OJ15 ORUCAHUSL PEANbHbIX NPOYECCO8 U SGNeHUL,
npu peutenuu 3a0a4 Opyeux y4eouvix npeomemos.

Yucaa ¥ BbIpaKEHUS

CB0060HO ONEpUPOBATH MOHATUAMH: HaTypaJlbHOE YHCIIO0, MHOKECTBO HATypaIbHbIX YHCEII,
LEJI0€ YHMCII0, MHOYKECTBO LIEJIBIX YHCell, OOBIKHOBEHHas APOOb, NECATUYHAS APOOb, CMEIIaHHOE
YHCII0, pallMOHAJIBbHOE YHCII0, MHOKECTBO PAllMOHAIIBHBIX YHCEN, HPPALMOHATIBHOE YHCIIO,
KOPEHb CTENEHU N, IEHCTBUTEIBHOE YNCII0, MHOKECTBO JEMCTBUTEIBHBIX YHACEN,
reoMeTpHuuecKas HHTEpIpeTalHs HaTypalbHbIX, LIEIbIX, pAIlHOHATIbHBIX, NEHCTBUTENBHBIX
qHCel;

MOHUMATh U OOBSACHATH PA3HUILY MEXKIY MO3UIIMOHHON M HETTO3UIIMOHHON cUCTeMaMu 3allucu
qlcen,;

NEPEBOJUTH YMCIIA U3 OAHON CUCTEMBI 3aIIMCH (CUCTEMBI CUHUCIIEHMS) B IPYTYIO;

JIOKa3bIBaTh U UCII0JIb30BATh IPU3HAKU ACITMMOCTH CyMMBI U IIPOU3BEICHMSI U BBITIOJIHEHUN
BBIUMCJICHUM U pellIeHU! 3a/1a4;

BBITOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN € 3aJaHHOU TOUHOCTHIO;
CpaBHUBATh JICHCTBUTENIbHBIEC YHCIIA PA3HBIMH CIIOCOOAMU;

YIOPSI0YUBATh YKCIIa, 3alIMCAaHHbIE B BUJIE OOBIKHOBEHHOU M IECATUYHOM JIpoOH, Yncia,
3aMyCcaHHbIe C UCTIOIb30BaHUEM apu()PMETHUECKOTO KBaIPpaTHOTO KOPHS, KOPHEW CTeTIeH!
0oJIbIIIe BTOPOH;

Haxoauth HOJl u HOK pa3ueiMu crioco0amu 1 UCTIOJIb30BaTh UX MPH PELICHUM 3a71ay;

1 31ech u manee: 3HATH ONpE/IEICHUE TIOHITHS, 3HaTh U YMETh 000CHOBBIBATH CBOWCTBA (TIPU3HAKH, €CITM OHHU €CTh)
MOHSITHSI, XaPAKTEPU30BATh CBS3U C APYTUMH HOHITHSIMH, IPEJCTABIISS OJHO MOHATHE KaK YacTh 1IEJI0CTHOTO
KOMIIIIEKCA, UCTIOJIb30BaTh MOHITUE U €r0 CBOMCTBA NPU MPOBEACHUH PACCYKIACHUH, J0KAa3aTEIbCTB, PCIICHUH 3a1ay.



—  BBINOJHATH BEIYUCICHUS U TIPe0Opa30BaHUs BBIPAKECHUHN, COACPIKAIINX JICHCTBUTEIbHBIC
qucia, B TOM YHCJIC KOPHHU HAaTypPaJIbHBIX CTeHeHeﬁ;
— BBIIIOJHATE CTAHAAPTHBIC TOXKIACCTBCHHBIC Hp606pa30BaHI/IH TPUTOHOMETPUUCCKHX,
J'IOl"apI/I(bMI/ILICCKI/IX, CTCIICHHBIX, UPPALMOHAJIbHBIX BI)Ipa)I(CHHI;'I.
—  C80D0OHO ONEPUPOBAMb YUCIOBLIMU MHOJCECMBAMU NPU PEULeHUU 3a0ay,
—  NOHUMAMb NPUYUHBL U OCHOBHBIE UOEU PACUUPEHUST YUCTOBBIX MHOINICECTNG,
—  e1ademv OCHOBHBIMU NOHSMUSIMU MEOPUU OETUMOCIU NPU PEUEHUY CMAHOAPMHBIX 3a0aY,
—  umemb 6a306bie NPeOCMABLEHUS. O MHOJICECMEE KOMMIEKCHbIX YUCEL;
—  CB0D0OHO bINOIHSND MOJCOCCBEHHbIE NPEOGPA308AHUSL MPULOHOMEMPULECKUX, 102APUPMUYECKUX,
CMENneHHbIX 8bIPAICEHULL
—  enadems opmynou bunoma Heromona;
—  IpUMeHsMb Npu peuleHuly 3a0a4 meopemy o auneinom npedcmaeienuu HOJ, Kumaiickyo meopemy 06
ocmamkax, Manyro meopemy Pepma;
—  NPpUMEHAMb NPU peweHul 3a0a1 meopemuKo-4uciogble QYHKYul,
—  NIPUMEHSIMb NPU peweHul 3a0a4 yenuvle Opobu, MHO2OUIEHbL C OeUCMEUMENbHLIMU U YETbLMU
K03 uyuenmamu;
—  e1ademv NOHSAMUAMU: NPUBOOUMbLI U HENPUBOOUMBLI MHO2OUIEHbL, NPUMEHSIMb UX NPU PeuleHuu 3a0ay,
—  npumensimb npu pewenuu 3a0ay OCHO8HYI0 meopemy anzedpbl; npocmeue QyHKYUU KOMIIEKCHOU NePeMeHHOl
Kax 2eomempuieckue npeoopazoeanus.

B noBceHeBHOM KU3HM U NPU U3YYEeHUH JAPYTUX NPeIMeETOB:

—  BBINOJHATH U OOBSCHATH PE3YNbTAaThl CPABHEHUS PE3yIbTaTOB BHIUMCICHUI TP PEIICHUN
MPAKTUYECKHX 3a7a4d, B TOM YHCIIE MPUOIMKEHHBIX BBIYUCIICHUH, UCTIONb3Ys Pa3HbIe CIIOCOOBI
CpaBHEHUHU;

— 3aIMChIBaTh, CPABHUBATH, OKPYIJISITh YUCIOBBIE JaHHBIC;

— HCHOJIb30BATh PEAIbHBIE BEITMYMHBI B PA3JIMYHBIX CUCTEMAX U3MEPEHUS,

— COCTaBJISITh M OLICHUBATh PA3HBIMU CIIOCOOAMU YHCIIOBBIE BHIPAKEHUSI MIPU PEIICHUH

MPAKTUYCCKUX 3adaY U 3a/1a4 U3 JPpYTrux y‘le6HBIX MpeaAMCETOB.

YpaBHEHMS M HepaBEHCTBA

— CB00OOJHO OnepUpOBaTh MOHATUIMU: YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC YPABHEHUS U
HEPaBEHCTBA, YPAaBHEHUE, SIBJISIOIIEECS CIEICTBUEM JAPYroro ypaBHEHUsI, ypaBHEHHU,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHusl ypaBHEHUH;

— pewiath pa3HbIE BUJIbl YPABHEHUM U HEPABEHCTB U UX CUCTEM, B TOM UHCIIE HEKOTOPHIE
YpaBHEHHUS TPEThEH U UETBEPTON CTENeHEe!, APOOHO-pallMOHANIbHBIE U UPPAIIMIOHATIbHBIE;

— peuiatb OCHOBHBIE THUIIBI IOKA3aTENbHBIX, JIOTAPUPMUUECKUX, UPPAL[IOHATIBHBIX, CTEIEHHBIX
ypaBHEHUU U HEPABEHCTB,OBJIAJIETh CTAHAAPTHBIMU METO/IaMU UX PEIICHUM, U IPUMEHSITh UX
IIPY PELICHNN 33/]a4;

— TPUMEHATH TeopeMy be3y K pellieHuto ypaBHEHNI;

— TPUMEHATH TeopeMy Buera nis pemeHuss HEKOTOPhIX YpaBHEHUI CTETNIEHU BBIIIE BTOPOIA;

— TIOHHMMAaTh CMBICJ TEOPEM O PAaBHOCUJILHBIX M HEPAaBHOCUJIBHBIX MPeoOpa3oBaHUsAX yYpaBHEHUN
U YMETh UX JJOKa3bIBaTh;

— BJIaJETh METOJAMHM PEIICHUs YPaBHEHUHN, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh METOJ]
peleHust 1 000CHOBBIBATh CBOI BHIOOD;

— HCIOJB30BaTh METOJ MHTEPBAJIOB JUISl pELLICHHs] HEPABEHCTB, B TOM YHCIe JpOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIUX B c€0s HPpAllMOHAIbHBIE BBIPAKEHHUS,;

— pelaTh ajaredpanyecKue ypaBHEHHs U HEPAaBEHCTBA U UX CHCTEMBI C TapaMeTpaMu
anreOpanvecKkuM U rpa@uIecKuM METOAaMHU;

—  BJIAJETh Pa3HBIMU METOJAMM JJOKA3aTEIbCTBA HEPABEHCTB;

— pflaTb YPaBHCHUA B LCIIbIX YHUCIAX,



— K300paxkaTh Ha INIOCKOCTH MHOKECTBA, 337]aBa€Mble YPaBHEHUSMHU, HEPABEHCTBAMH U UX
cUCTEMaMy;
— cBODOOJ/IHO UCIIOJIB30BATh TOXK/IECTBEHHBIE TPEOOPa30BaHNUS IPU PEIICHUN YPaBHEHUH U

CUCTEM ypaBHEHUM.

—  c80000HO onpedensamb Mun u 8blOUPAMb MeMo0 peuleHUsi NOKA3AMENbHbIX U 102aPUPMULECKUX YPABHEHUL U
HepaseHcme, UppAyUOHATbHBIX YPAGHEHU U HEPABEHCIE, MPUSOHOMEMPUYECKUX YPAGHEHUIL U HEPABEHCME, UX
cucmem;

—  €80000HO pewamy cucmemvl TUHEUHbIX YPAGHEHUL,

—  pewamyv OCHOBHbIE MUNbL YPAGHEHUL U HEPABEHCME ¢ NAPAMEMPAMIL,

—  npumeHamu npu pewienuu 3aday nepagencmsa Kowu — Bynaxosckoeo, bepuynnu.

B l'lOBce}IHeBHOi/i JKU3HU U IIPA UBYICHUU IPYTIUX NMPEAMETOB:

— COCTaBJIATH U PELIaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELLIECHUN 3a/1a4 U3 IPYIUX

y‘le6HHX MpEaAMCTOB;,

BBINOJIHATH OLIEHKY IPaBJON0100uUs pe3ybTaToOB, OJIy4aeMbIX [IPHU PELICHUN PAa3IUUHBIX
YpaBHEHMI, HEPABEHCTB U X CUCTEM, IIPU PELICHUH 33/1a4 U3 JPYTrUX y4eOHbIX IPEAMETOB;
— COCTAaBJIATH M PEIIATh YPABHEHUS U HEPABEHCTBA C IapaMETPaMH [IPU PEIICHUH 3a1a4 U3
JIPYTUX y4eOHBIX NIPEAMETOB;

COCTaBJIATH YPaBHCHHUEC, HCPABCHCTBO WJIM UX CUCTEMY, OIMMCBIBAOIIHNE PCAJIbHYIO CUTYallltO
WJIU ITPUKITAAHYRO 3ala1y, HHTCPIIPECTUPOBATH IMOJTYUCHHBIC PC3YJIbTATHI;
—  HCIIOJB30BAaTh NPOrpaMMHLBIC CPCACTBA IIPU PCIICHUU OTACI/IbHBIX KJIACCOB ypaBHeHI/Iﬁ u

HCPABCHCTB.

DYHKIUH
— Bnaners NOHATHUAMHU: 3aBUCUMOCTh BEIMYUH, PYHKIIHS, apTyMEHT U 3Ha4eHHe (QyHKIIUH,

o01acTh onpeeneHust ¥ MHOXKECTBO 3HaYeHUH (yHKIMHU, rpaduK 3aBUCUMOCTH, Ipaduk
GyHKIMM, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHUE Ha YHCIOBOM IIPOMEXKYTKe, HauOoJIbIllee M HAaUMEHbIIIee 3HaUeHUs
(GYHKIIMHM Ha YUCIIOBOM ITPOMEXYTKE, eproarndecKast pyHKINs, NEPUOA, YETHAS U HEeUeTHas
(GYHKUUYU; TPUMEHATh 3TU MOHATHS IIPHU PELLICHUHN 3a/1a4;

— BIJIQJIETh MOHATUEM: CTETIEHHAas QYHKIUS; CTPOUTH €€ rpadK U MPUMEHSITH CBONCTBA
CTENEeHHON (YHKIMH NP PELICHUHN 3a]1aY;

— BIQJIETh MOHATUAMU: TIOKa3aTeNbHask GYHKIINS, SKCIIOHEHTA; CTPOUTh UX Ipa)UKU U PUMEHSATh
CBOICTBa MOKa3aTeabHOU (QYHKIIMU IPH PEIICHUH 3aay;

—  BIIQJIETh MOHATHEM: JIorapudmMuyeckas QyHKIH; CTPOUTH ee rpaduK HIPUMEHSTh CBOMCTBA
JorapupmMuyueckoi (yHKIIMU IPU PELICHUH 3a/1a4;

— BJIaJI€Th MOHATHUEM: TPUTOHOMETPUYECKUE (PYHKIIMH; CTPOUTH X I'padUKU UITPUMEHSTh
CBOICTBa TPUTOHOMETPUUECKUX (DYHKIUH MPHU pelIeHUH 3a/1a4;

— BIQJIETh MOHATHEM: 0OpaTHas (PyHKIIHS; IPUMEHSATh 3TO MOHATHUE NPH PEILICHUH 3a]1ay;

— TPHUMEHSATH NPH PEIICHUN 33]]au CBOMCTBA (DYHKIIHIA: YETHOCTh, TEPHUOAUYHOCTD,
OTPaHUYECHHOCTb;

— TMPUMEHSATH IPU pelIeHU  3a1a4 npeodpazoBaHus rpapuKoB QyHKIIHII;

—  BIJIQJIETh MOHATUSMU: YHCIOBBIE TIOCIIEI0BATEIBHOCTH, apupMeTHIECKast U TeOMeTpUYecKas
IIPOTPECCUU;

— TPUMEHSATH IPU PElIeHUH 33a4 CBOMCTBA U MPU3HAKU apu(PMETHYECKON U T€OMETPUIECKON
IIPOTPECCHil.

- 61a0emb NOHAMUEM. acumnmoma, npuUMeHsAnb eco npu peueHuu 3adau;

—  npuMeHsmb Memoobl peueHusl nPoCmeiuux OuP@epeHyuarbHbLx YpagHeHUull nepeo2o U Mopoco NOpsoKos.

B noBcenHeBHOM JKU3HM M NIPH W3Y4YEeHUH APYTUX Y4eOHBIX PeIMeETOB:
— OIpenensaTh no rpadukaM U UCIOIb30BaTh JAJIsl pEeLIeHUs] IPUKIIAJAHBIX 3a/1a4 CBOMCTBA
peasbHBIX MPOLECCOB U 3aBUCUMOCTEN (HauOOoJIbIlIMe U HAMMEHbBIIINE 3HAYCHUSI, TPOMEKYTKH



BO3paCTaHUs U yOBIBAHMSI, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, aCUMIITOTHI, TOUKH MEeperuoa,
MePUOJI U T.II.), HHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW CHUTYaIIUH;.
OTIPEACIIATH 1O rpadrKaM MPOCTEUIITNE XapaKTEPUCTUKU IEPUOUMUECKUX MPOIIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAHOCBS3U U T. 1. (aMIUTUTYAa, IEPUOJI U T.I1.).

Inemenmpl MmamemMamuyecKoz0 aHaiu3d

Brnagers nonstuem: 0ecCKOHEUHO YOBIBaOIIas FeOMETPHUECKas IPOrpeccus U MPUMEHSATh €ro
IIpH pELICHUH 33]1aY;

MPUMEHSTH JUIA PELICHUS 3a1ad TEOPHUIO MIPEIEIIOB;

BJIJICTh MOHATUAMU: OECKOHEYHO OOJIBIIE YHCIOBbIE MOCIEIOBATEIBLHOCTH U OECKOHEYHO
MaJible YHCIIOBbIE MOCIEeI0BATEIIbHOCTH; CPAaBHUBATH OECKOHEYHO OOJIBIINE U OECKOHEUHO
MaJible TIOCIIEeI0BATEIbHOCTH;

BJIQ/IETh MOHATUSIMU: IPOU3BOIHASL (DYHKIIUU B TOUKE, IPOU3BOAHAS (DYHKIIUH;

BBIYUCIIATH MPOU3BOAHBIE TIEMEHTAPHBIX (YHKIUI 1 UX KOMOWHAIUI;

UCCIeNoBaTh PYHKIIMM HA MOHOTOHHOCTH U 9KCTPEMYMBI;

CTPOUTH rpapUKU ¥ MPUMEHATH UX K PEIICHUIO 33]]a4, B TOM YHCIIE C TapaMeTpoM;

BIIQ/IETh MOHATHEM: KacaTelabHas K TpaduKy (QyHKIIMH; IPUMEHSITH €0 MPU PELIICHUH 33/1a4;
BJIQ/IETh MOHATUSIMH: IEPBOOOPA3Hasl, OMPE/ICIICHHBII HHTETPAa;

pUMeHsITh TeopeMy HbroToHa-JIeliOHuna u e€ ciecTBUS AJs pEeLeHUs 3a1a4.

€680000H0 61a0€mb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECcK0o20 aHANU3A OISl BbIYUCTIeHUS
NPOU3BOOHBIX PYHKYUU OOHOU NEPeMEHHOU;

€80000HO NPUMEHAMb ANNAPAM MAMEMAMULECK020 AHAIU3A Ol UCCIe008aAHUSL PYHKYULL U
noCmpoenus 2pagpuKos, 8 Mom 4ucie UCCie008anue Ha 8bINYKI0CHb,

onepuposamv NOHAMUEM NeP800OPA3HOU Ol peuleHUs: 3a0a4,

081a0emb 0CHOBHbIMU c8edeHuaMu 06 unmezpane Horomona-Jleiibnuya u e2o npocmeriuiux
NpUMeHeHul,

onepuposamv 8 CMAHOAPMHBIX CUMYAYUSX NPOUIBOOHBIMU BbLCULUX NOPAOKO8;

NPUMEHAMb NPU peuleHuU 3a0a4 C8OUCMBA HeNPePbIEHbIX (HYHKYULL

NpUMEHAMb NpU peulenuu 3a0a4 meopemol Betiepumpacca;

8bINOHAMb NPUOTUNCEHHBIE BLIYUCTEHUS (MEMOObl peuleHUs] YPABHEHUT, 8bIYUCTIeHUs]
OnpeoeseHHo20 unmezpana);

NPUMEHAMb NPULOACEHUE NPOUIBOOHOL U ONPedeleHHO20 UHMe2pand K peuleHuio 3a0ay
ecmecmeo3Hanusl,

enadems NOHAMUAMU: 8MOPAsI NPOU3BOOHAS, BLINYKIOCHb 2PAPUKOE PYHKYUU, UCCTe008amb
@YHKYUIO HA BLINYKIOCHD.

B noBceaHeBHOM JKM3HN U NPH U3YYEeHUH APYTHX YU4eOHBIX NPEIMETOB:
- pemarth NpUKIaIHbIe 3a/1a4H U3 ONOJIOTUH, GUUKH, XUMHH, SKOHOMUKH U APYTUX MPEIMETOB,

CBSI3aHHBIE C UCCIIEI0BAHUEM XapaKTEPUCTUK MTPOLIECCOB, NHTEPIPETUPOBATH NIOJyUYEHHBIE
pEe3yJbTaTHL

KoMOMHATOPHKA, BEPOSITHOCTDL M CTATHCTHKA, JIOTHUKA U Teopud rpados

OnepupoBaTh OCHOBHBIMU OINUCATEIBHBIMH XapaKTEePUCTUKAMU YHCTOBOTO Habopa;
MOHSATHUSAMH: TeHEepaTbHasi COBOKYITHOCTh U BHIOOPKA;

OTIEpUPOBATH MOHATUSMHU: YACTOTA U BEPOSITHOCTH COOBITHS, CYMMa U MMPOU3BEICHHE
BEPOSTHOCTEH; BBIYUCIISATH BEPOSITHOCTH COOBITHII Ha OCHOBE TIOJICUYETa YK CIIA HCXO/I0B;
BJIAJIETh OCHOBHBIMH MOHSATUSIMH KOMOMHATOPUKH U IPUMEHSITh MX TIPH PEIICHUH 33]1a4;
MMETh MpeJICTaBICHUE 00 OCHOBaX TEOPHH BEPOSATHOCTEH;

MMETh MPEJCTABIEHUE O JUCKPETHBIX U HEMPEPHIBHBIX CIYYalHBIX BETUYMHAX U
pacnpeeNieHusX, 0 He3aBUCUMOCTHU CITyYalHbIX BETUYHH;

HMMETh MPEJCTABICHUE O MATEMATUUYECKOM OXUIAHUU U AUCTIEPCUM CITyYalHbIX BEJIHYUH;
HMMETH MPEJCTABICHUE O COBMECTHBIX PACTIPEACICHHUSIX CTyUYalHbIX BEJIMYUH;

MMOHUMATH CYTh 3aKOHA OOJBIINX YHCET ¥ BHIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;



HMMETh MPEJICTABIICHNE O HOPMaJIbHOM paclpeeliCHU U IPUMEPaX HOPMAIBLHO
pacmpeeIeHHbIX CITy9aiiHbIX BEJTUYHH;

UMETh MPEJCTABICHUE O KOPPEISAIUK CITyYallHbIX BEJTUYHH.

umems npedcmasiienue 0 YeHmpaibHOU NpedelbHOU meopeme;

umems npedcmasiienue 0 8bl00POUHOM KO huyuenme Kopperiyuu u IUHEUHOU pecpeccuul;
umMems npedcmasiienue 0 CMamucCmuyecKux eunome3ax u npogepke Cmamucmuieckou
2unomeswvl, 0 CMamucmuKe Kpumepus u eé yposHe sHa4uMocmu;

uMemsb npedcmasiienue 0 Ces3U IMRUPUYECKUX U MEOPEMUYecKUx pacnpeoesieHull;

umMems npedcmasiieHue 0 KOOUposaHuu, 080ULHOU 3anucu, 08OUUHOM depese;

671a0emb OCHOBHLIMU NOHAMUAMU 2paPos (epad, eepuiuna, pebpo, cmenensb 8epultHbl, NYMb 6
epaghe) u npumensmv ux npu peueHun 3a0au,

umMems npedcmasiienue 0 0epesbsx U NPUMeHIMb €20 NPU peuleHuU 3a0ay;

871a0emb NOHAMUEM: C8A3HOCMb, NPUMEHAMb KOMNOHEHMbl CEA3HOCMIU NPU PEUEHUU 3A0aY,
ocyuecmenamos nymu no péopam, ob6xoovt péoep u eepuiun epaga;

umemsv npedcmasierue o Juneposom u I amuibmoHo8omM nymu, umems npeocmasieue o
mpyoHocmu 3a0aqu Haxodcoenust I amunbmonosa nymiu;

81a0emsv NOHAMUAMU. KOHEeUHble CUEMMble MHOMCECTNBA, CUEMMble MHOMCECMEA, NPUMEHAMb
npu pewenuy 3a0ay,

NPUMEHSIMb MemOo0 MAMeMamuyecKo UHOYKYUU,

npuMensimo npuHyun JJupuxie npu peuweHuu 3a0au.

B noBceHeBHOI KU3HM U NIPU U3YYEHUH APYTUX YUeOHBIX NPeIMETOB:
- BBIYUCJISTH WJIM OLICHUBATh BEPOSITHOCTU COOBITUN B PEAIbHOM JKU3HH;
- BBIOMpaTh METO/IbI TTOJAXOASAIIETO MPEICTABICHNS U 00pa0OTKU JaHHBIX.

TekcTOBBIE 3a1aYH

Pemrate pa3Hble 3a/1a4i NOBBIIIEHHON TPYAHOCTH;

aHaAJIM3UPOBATh YCIOBHE 3aJ]aud, BEIOWPATh ONTUMAIbHBINA METOJI PELICHUs 3a1auH,
paccMaTpuBas pa3iIuyHble METOBI;

CTPOUTH MOJIENb PELIEHUS 3a/1a4¥, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS IIPU PELICHUN
3a/1a4u;

pelatsb 3agauu, Tpelyroue nepedopa BApHaHTOB, IPOBEPKH YCIOBUMA, BBIOOpA ONTHMAIBHOTO
pe3ynbTara;

AQHAJIM3UPOBATh U UHTEPIPETUPOBATH NIOJYUEHHBIE PELICHUS B KOHTEKCTE YCIOBUS 3a/1a4H,
BbIOMpATh pElIeHUs, HE IPOTUBOPEYALNE KOHTEKCTY;

NEePeBOJIUTH MPH PEIICHUU 3aJjaud HH(OopMaIuio U3 0AHOM (popMBbI 3arucH B IpyTyio,
UCTIONB3YS MPU HEOOXOUMOCTH CXEMBI, TaOIMIIbI, TPapHUKH, THArPAMMBI.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH JAPYTUX NPeIMETOB:

peuiaTh NPpAKTUYCCKUC 3aJa9U U 3aJa4U U3 JPYTHUX NPEIMCTOB.

HcTopusi 1 MeTOAbI MATEMATHKH

Nwmets npencrabienre o BKJIAAE BBIJAIOUINXCS MaTEMAaTHKOB B pa3BUTHE HAYKU;

MMOHUMATh POJIb MAaTEMAaTUKH B pa3BuTun Poccuu;

UCIOJIb30BaTh OCHOBHBIE METO/IbI I0Ka3aTeIbCTBA, IPOBOUTH 10KA3aTEIbCTBO U BHIMOIHATH
OTIPOBEPIKEHUE;

MIPUMEHSATh OCHOBHBIE METO/IbI PELLICHUS MaTEMaTHUYECKUX 3a/1a4;

Ha OCHOBE MaT€MaTHYECKUX 3aKOHOMEPHOCTEHN B MPUPOJE XapaKTEPU30BaTh KPacoTy U
COBEPIIEHCTBO OKPY)KAIOIIET0 MUpa U IPOU3BEACHUSI HCKYCCTBA;

MPUMEHSTH MPOCTEHIIINE MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPY PELICHUN MaTeMaTUYeCKHX 3a/1ay;

MOJIb30BaThCS MPUKJIAHBIMU IPOTPAMMaMH U IPOTPaMMaMHU CUMBOJIBHBIX BBIYUCICHUN IS
UCCIIETOBaHMS MATEMaTHYECKUX OOBEKTOB;



—  HNPUMEHRANb Mamemamu4ecKkue SHarusl K UCCIe00B8AHUI0 OKpYyaHcarneco mupa (Modeﬂupoeaﬂue
¢M3UH€CKMX npoyeccoes, 3a0avu 3KOHOMMKU).

I[lnannpyemble pe3ybTaThl 0CBOCHUSI YUeOHOI0 Kypca reoMeTpuu

Yriay0JjeHHblii YpOBEHb

I'eomerpus

- Bnaners reoMeTpuyecKUMU MOHATUSMU IIPU PEIICHUU 3a7a4 U MPOBEACHUN MaTeMaTHYECKHX
pacCyXIEHUI;

- CaMOCTOATEIbHO (POPMYIHPOBATH OINpeIeICHHs T€OMETPHUUECKHUX (UTYD, BHIABUTAThH
TUTIOTE3bl O HOBBIX CBOMCTBAX M MPU3HAKAX T€OMETPUICCKUX (DPUTYP U 0OOCHOBBIBATH WIIH
OMpoBepraTh X, 0000IIaTh UM KOHKPETU3UPOBATh PE3YJIbTAaThl HA HOBBIE KJIacchl GUryp,
MIPOBOJMTH B HECJIOKHBIX CITydasx Kiaccu(UKAIUio GUTyp MO pa3TuIHBIM OCHOBAHUSIM;

-  HCCIeA0BaTh YEPTEXKHU, BKIIIOUasi KOMOMHALIUU (QUTYD, U3BJIEKATh, UHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMALIUIO, MPECTABICHHYIO HA YePTEkKax;

—  pemiathb 3a/1a4ll FT€OMETPUIECKOIO COJIEPKaHus, B TOM YUCIIEe B CUTYaIUsAX, KOT/Ia aIrOPUTM
pelieHus He CIeNyeT SIBHO U3 YCJIOBHSI, BBIOIHATH HEOOXOAMMBIE JUIsl PEIICHUS 3a/1a41
JOTIOTHUTEIIbHBIE TTIOCTPOCHUS, UCCIIEA0BATh BOZMOKHOCTh MPUMEHEHUS TeopeM U HopMyIl
JUTSL peIlieHUs 3a71a4;

- yMmeTh GOpMYIHUPOBATH U JOKA3BIBATh FEOMETPUUECKHUE YTBEPKICHHUS,

- BIAJCTh NOHATUSMHU CTEPEOMETPHUU: MIPU3MA, MapalIeTIEIUIIe]], MTUPAMHIA, TETPAdIP;

—  HUMETb NPEACTaBICHUSI 00 aKCHOMax CTEPEOMETPHUH U CIEICTBUAX U3 HUX U YMETh MPUMEHSATH
WX MPU PEIICHUH 3a7a4;

—  YMETh CTPOHUTH CEYECHHs] MHOTOTPaHHUKOB C HCIIOIb30BAaHUEM PA3IUYHBIX METOJIOB, B TOM
YHClle METOJA CJIE/I0B;

—  HUMETb MPEACTABICHUE O CKPEIIUBAIOIIUXCS MPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTH YroJl
U PACCTOSIHUE MEXKy HUMHU;

—  TNPUMEHATH TEOPEMBI O MAPAJUICIIBHOCTH MPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE IPU PELICHUU
3a/1ay;

- YMETh IPUMEHATH MapaieIbHOe MPOSKTHUPOBAHUE JJIsl u300paskeHus Guryp;

- YMETh IPUMEHSThH NEPIEHANKYISIPHOCTH MPSIMOM U MJIOCKOCTH MPU PEIICHUH 3a/1aY;

—  BIAJETh HOHATUSMU OPTOTOHAJIBHOIO MPOSKTUPOBAHMS, HAKJIOHHBIX M UX IPOEKIUH, YMETh
MPUMEHSATH TEOPEMY O TPEX MEPICHAUKYISpaxX MPU PEIICHUH 3a]1a4;

- BJaJETh MOHATUSMHU PACCTOSTHUE MEXKAY GUTYpaMH B POCTPAHCTBE, OOIIET0 MepIIeHINKYIspa
JIBYX CKPEIIMBAIOUIUXCS MPSIMBIX U YMETh MPUMEHSTH X MPU PEIICHUH 33/1a4;

—  BIAJETh HOHATHEM YroJl MEXKIY NMPSMOM U MJIIOCKOCTBIO U YMETh MPUMEHSTh €r0 MPH PELICHUN
3a/1ay;

- BIAJETh NOHATUSMHU JBYTPAHHOIO yTJia, YIiia MEXY IUIOCKOCTAMH, MEPIEHIUKYISPHBIX
MJIOCKOCTEH M YMETh MIPUMEHSATh UX TIPH PEIICHUH 3a]1a4;

- BIAJETh NOHATUSAMH MPU3Ma, TapaJlJielenuneaa U MpUMEHITh CBOMCTBA NapalyIesienuneaa npu
pEIICHUH 3a]1a4;

—  BIAJETh NOHATHEM IPSIMOYTOJBHOIO MapajlieJenuIie;a ¥ IpPUMEHITh €ro P PeLIeHUH 3a/1ay;

- BIAJCTh NOHATHUSIMHU MMUPAMUIBI, BUJIOB TUPAMUJI, SJIEMEHTOB MPABUILHON MUPAMHUJIBI U YMETh
MPUMEHSATH UX TIPU PELICHUU 33]1aY;

- umemv npedcmasieHue o meopeme Jiliepa, TPaBUIbHBIX MHOTOTPaHHHUKAX;

- BIAJETh NOHATHEM IUIOUIAJN OBEPXHOCTEN MHOTOTPAHHUKOB U YMETh IPUMEHSTH €r0 MpU
pEIICHUH 3a]1a4;

-  BJIAJETh MOHATUSMU Tella BpAIllEHUs, CEYCHUS IIINHIpPA, KOHYCa, mapa u chepbl U yMETh
MIPUMEHSATH UX TIPH PEIICHUU 3a]1a4;

- BIAJETh NOHITHEM KaCaTEIbHBIX MPSAMBIX U INIOCKOCTEN U YMETh MPUMEHSTh €T0 MpU
pEeIlIeHUH 3a/]aY;

- HUMETh MPEACTABICHUS O BIIMCAHHBIX M OMUCAHHBIX c(hepax U yMeTh MPUMEHSTh UX MPU
pEeIlIeHUH 3a/]aY;

- BJIAJETh MOHATUSAMU 00BEMa, 00HEMOB MHOTOTPAHHHUKOB, TEJI BPAIICHUS U IPUMEHSTH UX TPU
pEeIlIeHUH 3a/]aY;



UMETH TMPEJCTABIICHUE O Pa3BEPTKE MIJIMHAPA U KOHYCA, IO MIOBEPXHOCTH HUIUH/IPA U
KOHYCa M yMETh IIPUMEHSTH €T0 MPH PEIICHUH 33]1ay;
UMETH MPEJCTABICHUE O TUIOMIAAN ChEephl M YMETh IPUMEHSTH €0 TPU PEIICHUH 3a/1a4;
YMETh peliaTh 3aJa4i Ha KOMOWHAIIMA MHOTOIPAaHHUKOB U TEJ BPAILICHHS,
UMETH TMPEJICTABIICHUE O MTOI00MH B MPOCTPAHCTBE U YMETh PEIIaTh 337]a491 HA OTHOIIICHUE
00bEMOB U IIJIOIIA/ICH TOBEPXHOCTEH MOAO0HBIX (DUTYP.
umems npedcmasiienue 06 aKkCUOMAMuUYecKom memooe;
81a0emsb NOHAMUEM 2e0MempuiecKue Mecma mo4ex 8 NPOCMpAHCmee U ymems NpUMeHsams
e20 0Jis peulenus 3a0a4;
YyMemb NPUMEHMb 05l PeUuleHUs 3a0ay C80UCHEA NIOCKUX U 08YCPAHHBIX YeI08MPEXSPAHHO20
Yyena, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexepaHHO20 yeld;
81a0emsv NOHAMUEM NePREeHOUKVIAPHOE CeYeHlUe NPUMbL U YMemb NPUMEHAMb e20 NPU
peweHuu 3a0ay;
umems npedcmasiienue 0 08OUCMBEHHOCIU NPABUTLHBIX MHO20CPAHHUKOS,
81a0emsv NOHAMUAMU YEHMPATbHO20 NPOEKMUPOBAHUS U NAPANLETbHO20 NPOEKMUPOBAHUS U
NPUMEHSAMb UX NPU NOCMPOEHUU CeYeHUll MHO20SPAHHUKO8 MemOOOM NPOEKYUll,
uMems npedcmasiienue 0 pazeepmke MHO2OCPAHHUKA U Kpamyuaiulem nymu Ha nO8epXHOCU
MHO20CPAHHUKA,
umems npedcmasiienue 0 KOHUYECKUX ce4eHusx,
umems npedcmasiienue 0 Kacarwuxcsa cepax u KOMOUHayuu mej 8pawjeHus U ymems
NPUMEHAMb €20 NPU peuleHUuU 3a0ay,
NPUMEHSIMb NPU PEUUEHUU 3A0ay QOPMYLY PACCMOSHUS OM MOYKU 00 NIOCKOCU,
81a0emb Pa3HbLIMU CNOCODAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMeMb NPUMEHAMb UX NPU
peuteHuu 3a0ad;
NPUMEHSIMb NPU PEUUEHUU 3A0ay U OOKA3aMeTbCmee meopem 6eKMOPHbLIL MEmMoo U Memoo
KOOpOUuHam;
umMems npedcmasiieHue 00 aKkcuomax 0ovema, npuMeHsIms hopmyibl 00vbEM0O8 NPAMOY20JIbHO2O
napannenenuneoaq, NpU3Mbvl U nUPAMuobl, mempa’opa npu peuleHuu 3a0ay;
NpUMEHSIMb meopembl 06 OMHOUEHUSIX 00bEMO8 NPU PeuleHUul 3a0ay;
NPUMEHSIMb UHMe2Pal 05l BbIYUCTEHUSL 00BEMO8 U NOBEPXHOCTEl Meil 6PAUeHUS], GbIYUCTEHUS.
RI0WAoU chepuyecko2o nosca u 00vema wapo8oo Clos,
umems npedcmasiienue 0 OBUNCEHUSX 8 NPOCMPAHCMEe: NAPATIETIbHOM NePEeHOCe, CUMMEMPUU
OMHOCUMENbHO NIOCKOCU, YEHMPATbHOU CUMMEMPUU, NOBOPOME OMHOCUMENLHO NPIMOT,
BUHMOBOU CUMMEMPUU - U YMemb NPUMEHAMb €20 NPU peueHuU 3a0ay,
uMems npedcmasiienue 0 NIOWAOU OPMOSOHANLHOU NPOEKYULL,
uMemsb npedcmasiienue 0 mpexepaHHoM U MHO202PAHHOM Y2ie U NPUMEHAMb CEOLCMBa
NIIOCKUX Y2lI08 MHO202PAHHO20 Y2lld NPU peulenul 3a0ay;
umems npedcmasiienus 0 npeoopPa308aHUU NOO0OUS, 2OMOMEMUY U YMemb NPUMEHIMb UX Npu
PpeweHuU 3a0ay, ymems pewams 3a0ayu Ha NI0CKOCMU Memooamu cmepeomempuiL,
ymMemb npuMeHsaAms Qopmyavl 00vbeM08 NpU peuleHuy 3a0ay.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPeIMETOB:

COCTaBJISATh C MCIIOJIL30BaHUEM CBOICTB TCOMETPHUICCKUX (I)I/Il"yp MAaTeMaTUYCCKUEC MOACIN JIJIsA
pEeUICHUA 3aa4 IPAKTUYCCKOT'O XapaKTepa U 3aa1a4 U3 CMEKHBIX AUCHUILINH, UCCIICA0BATH
MOJIYYCHHBIC MOJCIIN U UHTCPIIPECTUPOBATH PE3YJIbTAT.

BeKTODbl H KOOPJAMHATHI B IPOCTPAHCTBE

Brageth moHATUSMU BEKTOPOB U UX KOOPAMHAT;

YMETH BBHITIOJHATH ONEpaIliy HaJl BEKTOPaMHU;

UCIIOJIb30BaTh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB MPU PELICHUU 33]1a4;

MPUMEHSTh YpaBHEHHUE TUIOCKOCTH, (DOPMYILY pacCTOSIHUSI MEKIy TOUKaMU, ypaBHEHUE Cepbl
MIpU PELLIECHUH 3a/1a4;

MPUMEHSTh BEKTOPBI U METOJ KOOPJIMHAT B POCTPAHCTBE MPH PELICHUH 3a]1aY;

Haxooums 06vem napaiieienuneoa u mempa’opd, 3a0aHHbIX KOOPOUHAMAMU CEOUX GEPUIUH,
3a0a6ams NPAMYIO 8 NPOCMPAHCIEE;



—  HAxXo0umv paccmosHue om mouku 00 NJIOCKOCMU 8 cucmeme KOOPOUHAMm,

—  HAX00UmMb paccmosHue mMexcoy CKpewusaouuMucs NPAMbIMU, 3A0AHHBIMU 8 CUCTeMe
KOOpOUHam.

HcTopusi M MeTO/IbI MATEMATHKH

— HMeth npencTaBiieHUe O BKJIAJIC BBIIAIONIMXCS MATEMAaTHKOB B Pa3BUTHE HAYKH;

— TOHHMMATh POJIb MAaTEMAaTHKH B pa3BUTHU Poccuy;

— HCIIOJIb30BaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, POBOIUTH JIOKA3aTEILCTBO M BBITIOIHSTh
OIIPOBEPIKEHHE;

— TMPUMEHSATh OCHOBHBIC METO/IbI PEIICHUS MaTEMaTUICCKHX 3a/1a4;

— Ha OCHOBE MaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEH B IMIPHUPOJIE XapaKTEPU30BaTh KPACOTY U
COBEPIIECHCTBO OKPYXKAIOIIEr0 MUpa U IPOU3BEICHNUS UCKYCCTBA,

— TPUMEHATH MPOCTEHINNE TPOrPaMMHBIC CPEJICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUN MaTeMaTUICeCKIX 33]1a4;

—  T0JIb30BaThCs MPHUKIIAIHBIMUA IPOTPAMMaMH M TPOrPAMMaMU CUMBOJIBHBIX BBIYMCICHHM 1151
WCCIICIOBAaHMSI MATEMAaTHYECKUX OOBEKTOB;

—  NpUMEHAMb MamemMamuyeckue 3HAHUs K UCCIe008AHUI0 OKPYHCAIOUE20 MUPA (MOOeIuposanue
Quzuyeckux npoyeccos, 3a0auu IKOHOMUKU).

COJEPKAHUE KYPCA
Yri1y0/1eHHBIH YPOBeHb

Inemennvl meopuu MHOHCECE U MAMEMAMUYECKOU 102UKU

[TonsiTe MHOXKECTBA. XapaKTEPUCTUUECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, ITyCTOE,
KOHEeuHoe, OeckoHeuHoe MHOXkecTBa. CriocoObl 3a1anust MHOKeCTB. [ToqMHOoXkecTBO. OTHOLIEHNE
MIPUHA/IIEKHOCTH, BKJIFOUEHUS, paBeHCTBa. Onepanuu HaJl MHOKECTBAMU, UX WILTIOCTPALUU C
MIOMOILBIO KpyroB Jiniepa. Cuémuvie u HecuémHvle MHOA’CECMEA.

WcTuHHbBIE U J10)KHBIE BBICKAa3bIBaHUS (YTBEPIK/IEHNUS ), ONIEPALIMU HaJ BHICKAa3bIBAHUSMU.
KBaHTOpBI CyI1eCTBOBaHMS U BCEOOLTHOCTH. A12eOpa 8blcKa3bl8aHULL.

3aKkoHbl JIOTUKH. OcHogHble ocudecKkue npasuna. Penienye J0ruueckux 3ajad ¢ mOMOIIbIO
Kpyros Jiepa.

YMmozakmroueHue. O60CHOBaHUE U JOKA3aTeNbCTBO B MaTeMatuke. OnpenencHue.
Teopemsl. Buowvl doxkazamenvcmea. Mamemamuueckas unoykyus. Y TBEpKIeHUS: 0OpaTHbIE
TAHHOMY, NPOMUBONON0ACHOE, 0OpamHoe npomugononodcHomy. IIpusHak u CBOUCTBO,
HE00XOAUMBIE U IOCTaTOYHbIE YCIOBHSL.

Yucna u gvipaxcenusn

MHO0k€eCTBO HaTypalbHBIX, LIEIBIX, PALIMOHATIBHBIX, IEHCTBUTEIBHBIX Ycel. MHOXECTBO
KOMIUIEKCHBIX uncen. JIeMcTBUsI ¢ KOMIUIEKCHBIMU ynciaamMu. KOMITJIEKCHO conpsKEHHBIE YHCa.
Monysb 1 apryMeHT yucia. 1pucoHomempuieckas popmyna KOMNIeKCHO20 YUCd.

Pannannas mepa yria. Tpuronomerpruueckast OKpy»KHOCTb. CHHYC, KOCHHYC, TAHT'€HC U
KoTaHreHc. Tpuronomerpuueckue GopMyIibl IPUBEACHUS U CIIOKEHHS, (POPMYIIBI IBOIHOTO U
noyioBuHHOTO yria. [Ipeo6pa3oBaHue cyMMbl M pa3HOCTH TPUTOHOMETPUYECKUX (PYHKIUN B
MIpOU3BEICHNE U 00paTHbIe TpeoOpa3oBaHusl.

CreneHb ¢ IeHCTBUTENBHBIM MTOKa3aTesIeM, CBOHCTBa creneHu.Yucio e. Jlorapugm,
CBOMCTBO Jiorapudma. JlecITHUHBINA 1 HaTypaJbHBIN JTorapu(MBL.

ToxnaecTBeHHbIE TpeoOpa30BaHMs TPUTOHOMETPUUECKHX, JTOrapu(PMUYECKUX, CTEICHHBIX
Y UPPALMOHAJIBHBIX BBIPAXKCHUI.

Meto MaTteMaTHYECKON MHIYKIIMH.

Ocnosnas meopema apugpmemuru. Ocmamku u cpagrenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamkax Manas meopema @epma .Cucmembl cuucienus, Omiuinvle
om decamuunvlx. Pynkyus Jiinepa, 4ucio u cymma oenumenei HAMypaibHO20 YUCIA.

Ocnosnas meopema anceopul. Ilpusooumvle u HenpueoOUMble MHO20YIEHDL.
Cummempuueckue mHozounensl. [{enouuciennvie u yei03HauHble MHO20YNEHbL.



Ypaguenus u nepasencmea

VYpaBHEHUSI, ABIISAIONIEECS CIEACTBUEM IPYroro ypaBHEHHUs; ypaBHEHHUs, PAaBHOCUJIbHBIE HA
MHO>KECTBE, pABHOCWJIbHBIE Pe0o0pa30oBaHus ypaBHEHHUIA.

Tpuronomerpuueckue, nokazaTeabHbIe, Jorapu(MUUECKUE U UPPALIMOHATIbHBIC YPABHEHUS
Y HepaBeHcTBa. Tunel ypaBHeHuUi. Penienrne ypaBHEHUN U HEPABEHCTB.

MeToa HHTEpBAJIOB [Tl peIIeHHs] HepaBeHCTB. [ paduueckne METOIbI peICHUs ypaBHEHUN
1 HEepaBeHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJIEPKAILIMUX [TEPEMEHHYIO 1101 3HAKOM
MOJYJIS.

CucreMbl TPUTOHOMETPHUUECKUX, MIOKA3aTEIbHBIX, TOTAPUPMUUECKUI U UPPALITOHATILHBIX
ypaBHeHHN. CUCTEMBI TPUTOHOMETPUYECKHX, IIOKA3aTebHBIX, JOTApUPMHUUECKUHA 1
UppaAyUOHAIbHBIX HEPABEHCTB.

YpaBHEHMSI, CUCTEMBI YpPAaBHEHUH C TapameTpamu. Hepagencmea ¢ napamempamu.

Pewenue ypaeuenuii cmenenu eviuie 6mopotil cneyuanibhvix 6uoos. @opmynvt Buema.
Teopema besy. [{uogpanmoswl ypasnenus. Pewenue ypasHenuti 8 KOMNJIEKCHbIX YUCTAX.

Hepasencmea o cpeonux. Hepasencmeo beprnynnu.

Dynkuuu

OyHKMs U €€ CBOWMCTBA; HYNU (YHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonpiiee n Hanmenbiiee 3HadeHne pynkuuu. [lepuoanyeckas QyHKIHS U €€ HAUMEHBIITHHA
nepuol. UeTHble U HedeTHbIE PYHKUUU. PYHKYUU «OpoOHAas Yacms yucia» y={X} u «yenas sacmo
yucna» y=/[X].

B3anmnuo obparubie pyHkmu. ['paduku B3anMHO 00paTHBIX (YHKITHIA.
Tpuronomerpudeckre GyHKIUU YUCIOBOIO apryMEeHTa y=cosX, y=sinx, y=tgx, y=ctgx. CBoiicTBa u
rpaduKu TpUroHOMeTpudecKkuX pyHkuit. OOpaTHbIe TpUTOHOMETpUYEeCKHEe (YHKIINH, X TJIaBHBIC
3HAuYeHUs, CBOMCTBA U TpaQuKU.

CrenenHasi, moka3aTenpHasl, Jorapugmmuueckas pyHKIIUHN, UX CBOMCTBA U rpauKH.

ITpeoOpa3oBanus rpagukoB (GYHKIMA: CABUT, YMHO)KEHUE HA YHUCIIO, CHMMETPHS
OTHOCHUTEJIbHO KOOPJIMHATHBIX OCel M Hayaia KOOpJUHAT.

DieMeHmbl MAMEMAMmu4ecKo20 anaiu3a

beckoneuno mainble 1 0eCKOHEUHO OO0JIbIIINE YHCIIOBbIE NocienoBarenbHocTy. [Ipenen
YHCII0BOM MocnenoBaTeaIbHOCTH. beckoHeuHo yObIBaroliasi reoMeTpUIecKas Iporpeccusi.

[TonsiTue npenena GyHkuuu B Touke. /lonamue npedena pynkyuu 6 OeCKoHeuHoCcmu.
Acumnmomul epagura ¢ynkyuu. HenpepbiBHOCTh QyHKIMH. C80licmea HenpepbigHblX QYHKYUIL.
Teopema Buiepwumpacca 0151 Henpepbl8HbLX (DYHKYULL.

HuddepenunpoBanHocts GpyHKuu. [IponsBonnas GpyHkiun B Touke. Kacarenbnas k
rpaduky ¢pyHkiuu. 'eomerpuueckuii v Gpu3nuecKuil CMbICT IPOU3BOAHON. [Ipumenenue
npouseooHou 6 ¢usuxe. IlponsBoaHast snemeHTapHbIx GyHkiuid. [lpaBuno nuddepenmpoBanus.

Bmopas npouseoonas, eé ceomempuyeckuii u pusuyecKuti cCMuici.

Touka skcTpeMyMa (MakcuMyma 1 MUHUMYMa). VcciieioBanue 31eMEeHTapHbIX (GYHKIUI Ha
TOYKE dKCTpeMyMa, HauboJblllee 1 HAUMEHbIIee 3HaU€HUE C IIOMOIIBIO TPOU3BOTHOM.
Ilocmpoenue epagukoé ghynkyuil ¢ nNoMowbio NPouseooHsIxX. Ilpumenenue npouzso0HoU npu
peuteHuy NPUKIAOHbIX 3a0ay HA MAKCUMYM U MUHUMYM.

IlepooOpaznas. Heonpenenennsiit unterpai. [leppooOpasHble aneMeHTapHBIX ()YHKITHA.
[Tnomans kpuBonuHelHoM Tpanenuu. @opmyna Heiorona-Jleitonuna. OnpeneneHHblii UHTErpa.
Brruucnenue miomanei miockux Guryp u 00vémos men 8pawjenus ¢ NOMOWbI0 UHMeSPad.

Jughgepenyuposannvle ypasnenus nepeoeo u 6mopo2o nopsaoka.

Komobunamopuka, 6epoamnocmy u CrnamucmuKa, 102uKa u meopus 2pagos.

[IpaBusno mpousBeaeHus: B komOuHaropuke. CoenuHeHue 6e3 mopropenuid. CoueTanue mx
cBoiicTBa. bunom Hetotona. Coedurenue ¢ nosmoperusmu.

BepositHocTh coObITHSI. CyMMa BEpOSITHOCTH HECOBMECTHBIX COOBITHH. [IpoTHBOMONMOKHBIE
coObITHs. YciloBHast BepossTHOCTh. HezaBucumblie coObiTus. IlponsBenenne BeposTHOCTH
He3aBUCHUMBIX coObITHI. Dopmyra bepuymmu. ®opmyna nmonHoi BepositHocTH. Dopmyna baiieca.

Bepoamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocme.

JIuckpeTHbIe cilydaiiHble BEIMYMHBI U UX pacnpenencHuss. COBMECTHBIE PacpeIeIeHUsI.
Pacrnipenenenust cymMMbl U IPOM3BEICHUS HE3aBUCUMBIX CIIy4allHbIX BEIMYHMH. MaTtemarndyeckoe




OKUJAHWE U JUCIIEPCHUS CIydyaliHOM BeITMYMHBI. MaTeMaTH4ecKoe OKUAAHUE U AUCTIEPCHUS] CYMMBI
CIIyYaiHBIX BEJIMYHH.

bunapnas ciyuaiinas BeiauunHa, pacupenenenue bepnysim. I'eomerpuyeckoe
pacnpezeiieHue. BUHOMHUHAIBHOE paclpesesIeHUE U €ro CBOMCTBO.

HenpepsiBHble cinydalinbie BeauunHbl. [110THOCTE BeposTHOCTH. DyHKIMS paclpeeiICHUs .
PaBHOMEpHOE pacnpeneneHue.

Hopmanbsnoe pacnpenenenue. @ynkuus Jlamnaca. [lapamerpsl HOpMaabHOTO
pacnpeznenenus. IIpuMepsl ciny4aiiHbIX BEIMYMH, TOAYNHEHHBIX HOPMAJILHOMY 3aKOHY
(mOrpenIHoCTh U3MEPEHHM, POCT YETIOBEKA).

3axon borvwux yucen. Boloopounwlii Memoo uzmeperus eeposimrocmet. Ponv 3axona
OonbUWUX YlUCen 8 HaYKe, npupooe u obujecmae.

Koppensanus n1Byx ciyuyaiiHbix BenuuuH. [lonsaTre o ko puirienTe Koppensuuu.

Cmamucmuueckas cunomesza. Cmamucmuueckue kpumepuu. Cmamucmuqeckast
3Hauumocmo. [Iposepxa npocmeriwiux eunomes.

OcHognbvle noHAmus meopuu epagos.

I'eomerpus

OcHOBHbIE TOHSTHSI TEOMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX.
Ilonamue 06 axcuomamuueckom memode.

[Toctpoenne ceyeHUil MHOTOTPAaHHUKOB METOIOM cliefoB. LleHTpaibHOE MPOEKTUPOBAHHE.
[TocTpoeHnue ceueHnii MHOrOrpaHHUKOB METOAOM IpoeKuuid. Teopema Menenas ons mempasopa.

CkpenuBaromecsi IpsMbIe B MIPOCTPAHCTBE. YTONI Mexa1y HUMHU. Teopembl 0 mapamieIbHOCTH
NpSIMBIX U TIOCKOCTEH B mpocTpancTBe. [lapamienbHoe MpoeKTHpoBaHUe U n300pakeHune Guryp.
I'eomempuueckue mecma mouex 8 npocmpaucmae.

[lepneniuKynsipHOCTH NPSAMOM U MIockocTU. OpTOroHaNbHOE NpoeKTUpoBaHue. HakinoHHble 1
npoekiuu. Teopema o Tpéx nepneHaukynspax. PaccrosHue Mexay ¢urypamu B MPOCTPAHCTBE.
OO0mwmil mepneHIUKYISp ABYX CKPEIIMBAIOLIUXCS TMPAMBIX. Memoovl HAXoM#CcOeHus paccmosiHull
MeAHCOY CKPeUUBAIOUWUMUCS NPAMBIMU.

VYrael B npocTpaHcTBe. llepnenauKkynspHble IIOCKOCTH. TpexepaHubiii U MHO202PAHHBIU Y2Tlbl.
Ceoticmea naockux yeno8 mHoeoepanHoz2o yena. Ceoticmea NIOCKUX U  O8YSPAHHLIX Y2llo8
mpexepanno yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEeXSPanHo20 yeid.

Bunel  mHOrorpaHHukoB. IIpaBunbHble MHOTOIpaHHUKU. Pazeépmku  MHO202paHHUKA.
Kpamuaiiwue nymu wma nosepxnocmu mmuocoepannuxa. Teopema Oinepa. J[goticmeennocmb
NPABUNLHBIX MHO202PAHHUKOS.

[Tpusma. INlapamnenenunen. CpoiicTBa mapasienenuneaa. [IpaMOyroabHbIA TapayIeIeUe/I.
Haknonnsle npusmel. /1nowaos opmozonanvrotl npoekyuu. IlepnenoukynapHoe cevenue npusmol.

[Mupamupa. Bunel nupamua.  DOnemMeHTHl  NpaBWIbHOM — nupamuibl.  [lupamuasr ¢
PaBHOHAKJIOHEHHBIMM peOpaMH W TpaHsSMH, UX OCHOBHBIE CBOWCTBA. Bmowl mempas’opos.
Opmoyenmpuueckuii ~ mempas’op,  KAPKACHbLUL — mempa’op,  PAGHOSDAHHbIL — Mempalaop.
Jlocmpausanue mempasdpa 0o napaiieienuneod.

Tema Bpamenus: MHUJIMHIP, KOHYC, map U chepa. Ceuenus nuianHapa, KoHyca u mapa. [llaposoit
CETMEHT, IIapOBOM CII0H, IapoBOil ceKTOp (KOHYC). YcedueHHas MMpaMu/ia U yCeUeHHBIH KOHYC.

KacarenbHble npsimple U M10ckocTU. Brincanneie u onucannbie cepbl. Kacarowuecs cgepul.
Kombunayuu men epawenus. Snemenmol cghepuueckou ceomempuu. Konuveckue ceuenus.

[Inomany mMOBEpXHOCTEW MHOTOTPAaHHUKOB. Paszgepmka yununopa u xowyca. Ilnomanb
MOBEPXHOCTU HWIMHIApa U KoHyca. [lmomanb chepwl. Ilnowaos cghepuueckoeo nosca. O6vém
uaposo2o cnosl.

[Tonatue o0béma. OOBEMBI MHOrorpaHHUKOB. OOBEMBI Ten BpalleHUS. AKcuomwvl 06vEMA.
Bv1600 ghopmyn 06vémos npsamoyzonvrHoco napaiierenunedd, npusmvl u nUpamuovi. Popmyavl 0
HaxoxcoeHuss 00véma mempa’opa. Teopemvl 06 omuouenuax 06vémos. Ilpunoscenus unmezpana
K 8bIMUCIEHUIO 00BbEMO8 U NOBEPXHOCIEN MeTl 8PAUCHUSL.

KoMOuHammu MHOTOTpaHHUKOB U TEJT BPAILICHUS.



[Tono6ue B mpoctpancTBe. OTHOMIEHHE 00BEMOB U TUIOIIAACH TOBEPXHOCTEH MOAOOHBIX (Uryp.
IIpeobpazosanue nooobus, zomomemus. Pewenue 3adau ma niockocmu ¢ UCNONL30BAHUEM
cmepeomempudeckux Memooos.

euodicenus 6 npocmpancmee. napanieibHulil NePeHoc, CUMMEMpPUs. OMHOCUMENbHO NI0CKOCHIU,
YEeHmpanbHas CUMMEMPUsL, NOBOPOM OMHOCUMENLHO NPAMOU.

BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE.

Bextopsl u koopauHatel. CyMMa BEKTOPOB, YMHOXXEHHME BEKTOpa Ha YHUCIO. YTOJ MEXKIY
BekTopamu. CKalsipHOE IPOU3BEACHHUE.

VYpaBHenue miockoctu. Popmyia paccTOSHUS MEXIY TOYKaMu. YpaBHeHue chepol. Popmyna
paccmosiHus om mouku 00 naockocmu. Cnocobwl 3a0anusi NpAMOU ypagHeHUAMU.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ NOMOWbIO 8EKMOPO8 U MEMOOOM KOOPOUHAM.
Onemenmul 2eomempuu macc.

Yueono — memamuueckuir nnan 10 knacc

Ne HaumeHoBaHue pa3iesioB U TeM Bcero KoanuectBo | TemaTnueck
nn 4acoB KOHTPOJIbHBI | He 32a4eThl
X pabort
AJiredpa u Hayaj1a MAaTeMaTHYECKOI0 aHAJIU3a
1 | JelicTBUTENIbHBIC YUCIIA 18 1
2 | CrenenHas pyHKIUSA 18 1
3 | [lokazarenbHas QyHKIUS 12 1
4 | Jlorapudmudeckast pyHKIUS 19 1
5 | TpuroHomerpudeckue GopMyIbl 27 1
6 | TpuroHomerpuueckue ypaBHEHUs 18 1
7 | UtoroBoe nmoBTOpeHuE 24
Bcero 136 6
I'eomerpus
Hexkotopsie cBeneHus u3 IaHUMETPUU 12
Bsenenue 3
1 | ITapamienbHOCTH NPSAMBIX U INIOCKOCTEN 16 2
[TepieHAUKYIAPHOCTD MPSIMBIX U 17 1
IIJIOCKOCTEN
3 | MHororpanHuku 14 1 1
3aKII0YUTENbHOE TIOBTOPEHUE Kypca 6
reomerpun 10 knacca
Bcero 68 4 3
Bcero 3a roa 204 10 3
Yueono — memamuuecxkuit nnan 11 knacc
Ne HaumeHoBaHue pa3iaesioB U TeM Bcero KounyecTBo | TemaTuveck
nn 4yacoB KOHTPOJIbHBI | He 3a4eThl
X pabort
Auredpa u Ha4YaJIa MATEMATHY€ECKOT0 aHAJIN3a
TpuronomeTrpuyeckue GyHKIIMHA 20
[Tpon3BogHas U €€ TEOMETPUIESCKUNA CMBICIT 20

[IpumMeHneHne MpoON3BOTHOMN K 18




UCCIICIOBaHMIO (DYHKITHIA

4 | Nurerpan 17 1
5 | KomOunaropuka 13 1
6 | DaeMeHTHI TEOPUH BEPOSITHOCTEH 13 1
7 | Craructuka 9 1
8 | UroroBoe moBTopeHue 26
Bcero 136 7
I'eomerpus
1 | HuaunHzap, KOHyC U map. 16 1 1
2 | OObemsl Ten 17 1 1
3 | BekTopsl B IpoCcTpaHCTBE. 6 1
4 | MeTton KOOpAMHAT B IPOCTPAHCTBE. 15 1 1
JIBrKeHus.
5 | BakmouuTenbHOE MOBTOPEHUE MPHU 14
MOJITOTOBKE K UTOTOBOM aTTECTALIUU T1O
TCOMETPHUH
Bcero 68 3 4
Bcero 3a roa 204 10 4




