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PaGouas nmporpamma

no maremaruke B 10-11 kiraccax
ITporpamMMma cocraBjiecHa Ha OCHOBE:

Matremaruka: anreOpa v Hadajia MaTeMaTHYECKOTO aHalIn3a, TeoMeTpus. Anredpa U Hadaina MaTeMaTiHdeckoro aHaimmza. 10 kimacc (0a30BbIii 1
yri1yOJeHHbIN YpOBHM): MeToanYeckoe nocodue g yuutens/ A. I'. Mopakosuy, I1. B.Cemenos. — M.: Muemo3suna, 2020 .

MaremaTuka: anredpa 1 Hayajga MaTeMaTHYeCKOTO aHAIN3a, TeoMeTpHsl. Anredpa U Havaia MaTeMaTHdeckoro aHanmsa. 11 kimacc (6a30Bblid 1
yri1yOJeHHbIN YpOBHM): MeToanYeckoe nocodue 1 yuutens/ A. I'. Mopakosuy, I1. B.Cemenos. — M.: Muemo3uHa, 2018 r.

I'eomerpus. Coopauk padbouux nporpamm. 10-11 xmaccsl/ coct. Bypmuctposa T. A. — M.: [Ipocsemenue, 2020 rllporpamma paccuuTaHa:

B 10 xnacce Ha 34 pabouunx Heaenu, 6 4 B HEAEIO YriyOleHHbI ypoBeHb, 204 4 B roj1, 5 4 B Hesento 6a30BbIi ypoBeHb, 170 4.

B 11 kmacce Ha 34 paGounx Henenu, 6 4 B HEIEIO YIriyOJeHHbIN ypoBeHb, 204 1 B 1o, 5 4 B Heieto 0a30BbIid ypoBeHb, 170 4.

CocraBurenb: MBanosa Hanexxna HukomaeBua

C=RU, O=I bOY
COlW c.
CtaporaHbKunHo, «PaccmoTpero»
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HosicHuTebHASA 3aNIMCKA.
Hacrosmas pabouas mporpamma (MynasTunpoduibHas) o npeamery «Marematukay aist 10-11 kiraccoB coctaBiieHa B COOTBETCTBHH C TPEOOBAHHSIMHU

denepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa cpeanero oomero oopazoanus (PI'OC COO).
Ha OCHOBAHMH CJIEIYIOIIMX HOPMATHUBHO-IIPABOBBIX JOKYMEHTOB:

- ®enepanbHoro 3akona Poccuiickoii denepanun "O6 odpazoBanuu B Poccuiickoit @enepanuun" ot 29.12.2012 N 273-03 (pex. ot 31.12.2014).

- denepanbHOrO rOCYAApCTBEHHOTO CTaHIApTa CPeAHEro obiiero oOpa3oBaHusl, YTBEPKIEHHOTO MPUKa3oM MHUHHCTEPCTBA 00pa30BaHUsl U HAYKH
Poccutickoit ®eneparuu ot 17.05.2012 1. Ne 413.

-T'eomerpuss. CoOopuuk pabGoumx mporpamm. 10-11 kmaccel. ba3oBblii W yriyOneHHBIH ypoBHHU: YueOHOE MocoOHMe [UIs  yduTesel

obmeoOpa3zoBarenbHOU opranusanuu/coct. T.A. bypmuctposa M.: IIpocsemenue,2020r.

- ABropckas pabouas mporpamMMa Kypca «AnreOpa u Hayana MaTemaruueckoro ananmsza 10 kmacc(6a3oBbli M yrayOJeHHBIN
ypoBeHb):MeToauueckoe nocodue yuutens (aBT.. A.I'. Mopakosuy, I1.B. CemenoB) M.Muemo3una.2017r.

- ABTopckas paboudasi mporpamma Kypca «Anredpa M Hayaja MaTemaruueckoro ananusa 11 kmacc(6a3oBblii M YIiIyOJIEHHBIH YpOBEHB):
MeTtoauueckoe nocobue yuurens (aBT.. A.I'. Mopakosuy, [1.B. CemenoB) M.Muemo3nna.2017r.

- [IpumepHas ocHOBHast oOpa3oBaTeNbHas porpamma cpegsero oouiero oopazosanus 'bOY COLI c. CtaporaHbKuHO.

- Pabouast mporpamma opueHTHpOBaHA HA YUCOHUKH:

1. Maremaruka: anreOpa 1 Havyaja MaTeMaTHYECKOTO aHallu3a, reoMeTpusi. Airedpa u Havyajna MaTeMaTHdeckoro ananusa. 10 kmacc. YaeOHUK ams
o01ieo0pa3oBaTenbHBIX Opranu3anuii (6a30BbIil u yriayOnennsiit yposan). B 2 4. A. I'. Mopakosuy, I1.B Cemenos. M.: Muemo3una,2019r.

2. MareMatuka: anreOpa ¥ Havajga MaTeMaTHIeCKOTO aHalln3a, TeOMeTpHusl. AnreOpa U Hadala MaTeMaTHdeckoro anainm3a. 11 kmace. YaeOHuK s
001e00pa3oBaTeIbHBIX Opranu3anuii (0a30BbIi 1 yriayoneHHbIi ypoBaH). B 2 4. A.I'.Mopakosud, [1.B Cemenos. M.: Muemo3una,2020r.

3. 'eomerpust 10-11 xmaccer: y4eO.uist 00mIeoOpa3oBaT. ydpexacHH: 0a30Belid W yrryosneHHbIH ypoBHU JI.C.AtaHacsH, B.®D.Byry3o0s,



C.b.Kagomues u ap. M.: IIpocsemnienne,2018.

OO0mas xapakTepucTuKa y4eOHOr0 npeamera.

YueOuslii npeamer «MareMaTukay sSBiseTcs 00s3aTeabHbIM 00111e00pa3oBaTeNbHbIM peaMeToM. CoraacHo yueOHOMY IUIaHy OH M3yYaeTcs Ha JBYX
YpOBHSX: 0a30BOM WX YTIyOJIEHHOM B 3aBUCUMOCTH OT 00pa30BaTENIbHbBIX MOTPEOHOCTEN 00yYarOIINXCS.

OOydenne Ha 0a30BOM YPOBHE HalelIeHO Ha (GOpMUPOBaHHME OOIIEH KyIbTYphl, CBS3aHO C Pa3BUBAIONIUMH M BOCIUTATCILHBIMH IIEISIMHU
o0pa3oBaHMsl, CCOIMAIM3AIMEH TUYHOCTH M CAMOOIpeAeIieHuEM JallbHEeHIIero )KM3HEHHOTO MyTH CTapllekiaccHuKa. M3ydyeHne MaTeMaTHKU Ha 0a30BOM
YPOBHE CTAaBUT CBOEH €I OBJIAJCHUE IIEIOCTHON CHCTEMON MaTeMaTU4YeCKUX 3HAHUM, KOTOpas HEeoOXoAuMa KaKIOMYy KYIbTYpPHOMY YEJIOBEKY ,
TUTAHUPYIOIIEMY TIPOIOJKUTE 00pa3oBaHue B 001aCTAX, HE CBA3AHHBIX C MATEMAaTHKOM.

Yriy6JieHHbl YPOBEeHb CIOCOOCTBYET MOTYYEHHIO 00pa30BaHUs B COOTBETCTBHH C MHTEPECAMHU, CKJIOHHOCTSIMH M CIOCOOHOCTSIMHU 00YyJaromuxcs ,
¢ uX Mpo(hecCHOHANPHBIMU WHTEPECaMU M HAMEPEHHSIMH B OTHOILICHUH IMPOJOJDKEHHUS O0pa30BaHUs, OTKPHIBACT IOMOJHUTEIbHbIE BO3MOKHOCTU IS
COBEPILLIECHCTBOBAHMSI HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH CTapIICKIACCHUKOB.

H3yuenue mamemamuku ¢ cmapuieii wiKojie Ha 6a3060M yPoGHE HANPAGIEHO HA OOCHMUNCEHUE CTIE0YIOUUX UeTlell:

- OBJIAJICHHE CHCTEMON MaTeMaTHUYECKUX MOHATHHA, OCHOBHBIX (hOpMYJI, 3aKOHOB U METOJIOB, U3y4aeMbIX B OCHOBHOI 00111€00pa30BaTeIbHOM
MporpaMMe CpeHero (MOJHOro) o01ero o0pa3oBaHus;

- OCO3HAHHUE POJIM MAaTEMATUKU B ONMCAHUM U UCCIIEI0OBAaHUM PEeaJIbHBIX MTPOIECCOB U sIBIICHUH, (hopMUpoBaHMEe NPeACTaBICHUN 00 UAeIX U MeToJax
MaTeMaTHKU; IPEJCTaBICHUE O MAaTEMaTHYECKOM MOJIETMPOBAHUH U BOZMOKHOCTSIX €0 MPUMEHEHUS;

- OBJIQJICHUE MAaT€eMaTUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM, TOHATHUSIMU W TPUHIIMIIAMHA
MaTEMaTHYECKOI0 JOKa3aTelbCTBA;

- Cco3JaHME YcIoBUHM Juis (OpMHUpPOBAHMS YMEHHS BBIABUIATh THUIIOTE3bl, JIOTMUYECKH OOOCHOBBIBAThH CYXJIECHHUS, TOHUMATh
HE00XO0IMMOCTb UX MPOBEPKHU;

- (hopMHUpOBaHHE YMEHHS BBHITIOTHATH TOYHBIE U MPUOIMKEHHBIE BBIUMCICHHS, TPEOOpa3OBaHNE YUCIOBBIX U OYKBEHHBIX BBIPAKCHUI, pEIICHHE
YpaBHEHH U HEPABEHCTB, UX CUCTEM; PELICHHE  TEKCTOBBIX 3a/1a4; UCCIIeOBaHUE (DYHKITHIA;

-[IOHMMaHHUE BEPOSTHOCTHOTO XapaKTepa OKPY>KAIOIIET0 MUPA; YMEHHE OLIEHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITHH MPOCTEUIINX CHUTYallUH;

-popmMupoBaHuE CIIOCOOHOCTH TMPUMEHATh NPUOOpPETEHHBbIE YHUBEPCAJIbHbIE Yy4YeOHblEe ACUCTBMS AJs pEIIeHHs 3aJad, B TOM YHCIE 3aaad



NPUKJIAJHOTO XapaKTepa, U3 CMEKHBIX YUCOHBIX MIPEAMETOB;

-pa3BHUTHE CIIOCOOHOCTEH M300pakaTh IJIOCKHE U MPOCTPAHCTBEHHBIE TEOMETPUYECKUE PUTYPhI, UX KOMOWHALNI; YTCHUETEOMETPHYCCKIX
YepTEkKEil; ONMCaHue CBONCTB reOMETPHUUECKUX (PUTYp, MX KOMOWHAIINA;

-pa3BUTHE JIOTHKH, MPOCTPAHCTBEHHOTO BOOOPAKEHUs, aTOPUTMHUECKON KYJIbTYPbI, KDHTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMO IS
IPOJIOJDKEHHS 00pa30BaHUs B 00JIACTAX, HE TPEOYIOUINX CIICIMATN3UPOBAaHHOW MaTeMaTH4eCKON OATOTOBKH.

Ha yriy0/1éHHOM ypOBHe K ITepEYNCICHHBIM BBIIIIE IEJISIM JOOABIISIOTCS CIISIYIOIIHUE:

- CTaHOBJICHHE MOTHBALMU K CaMOOOPa30BaHHIO U MOCICAYIOMIEMY H3YYEHHIO MAaTEMaTHKU B YUPEKIECHHUAX BBICHIETO MPO(ECCHOHAILHOTO
o0Opa3oBaHus;

-OCO3HAHUE U BBISIBIICHHE CTPYKTYPHI TOKA3aTEIbHBIX PACCYXKICHUH, JIOTHIECKOTO 00OCHOBAHUS PE3YIbTATOB, CAMOCTOSTEIILHOE MTPOBEICHNE
JOKa3aTeIbHBIX PacCyX/ICHHH B X0JIe PELICHUS 3a/1a4;

-OBJIaJICHHE OCHOBHBIMH TOHATHAMM, UAECIMU U METOJaMH MAaTeMaTHYECKOTO aHaJINM3a, TEOPUU BEPOSTHOCTEW M CTATUCTHKH; CIIOCOOHOCTb
MPUMEHSTH MTOJTyYeHHbIE 3HAHUS JUUIsl OMMCAHUS M aHAJIN3a Pa3IMYHBIX CUTYaAIlUil peabHON XKU3HH;

-TOTOBHOCTb K PEIICHUIO 32/1a4 U3 PA3IMYHBIX PA3/IeIOB MATEMAaTHKH M CMEKHBIX YIEOHBIX MPEIMETOB, K IPOSKTHOMN M UCCIIET0BATEIBCKON
JESTeTHHOCTH, B TOM YHCIIE TIPH PEIICHNH HECTAaHAAPTHBIX U MPHUKIAIHBIX 3a7a4;

-OBJIaJICHHE HAaBbIKAMHU HCIOJIb30BAHUS KOMIIBIOTEPHBIX ITPOrPaMM MPH PEIIEHUH MaTeMaTHYECKUX 3aJ]1ad, B TOM YHCIIE s TOMCKa U MIUTIOCTPALUU
XOJIa PEeIeHHS.

3agaum yyeOHOro npeamera

Coneprxanue 00pa3oBaHusl, IPEACTABICHHOE B OCHOBHOM IIIKOJIE, PA3BUBACTCS B CICIYIONINX HATPABICHUSX

- COBEPILICHCTBOBAHHE TEXHUKHU BHIYHCIICHUH;

-pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU aJIre€0Opandeckux Mpeodpa3oBaHUi, peleHHs] ypaBHEHUI, HEPABEHCTB, CUCTEM;

-CUCTEeMAaTHYeCKOe M3yYSHHE CBOMCTB T€OMETPUYECKHX TN B MPOCTPAHCTBE, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN YUYaIIUXCs, OCBOCHUE
CIIOCOOOB BBIUMCIICHUS MPAKTHUECKU BaKHBIX TEOMETPUUECKUX BEIMUMH U JaJbHENIIee Pa3BUTHE JIOTHYECKOTO MBIIIUICHUS YUalHXCS;

-CUCTEeMaTH3aIMsl U pacIiiPEHNE CBECHUN O (YHKIMAX, COBEPILICHCTBOBAHUE I'paueCKUX YMEHUH;

- 3HAKOMCTBO C OCHOBHBIMH HUACAMH W MCTOAAMH MATEMATHYCCKOI'O aHaJInN3a B OG’bCMe, MO3BOJIAIOIIEM HCCJIICAOBATH JJICMCHTAPHBIC q)yHKI_[I/II/I u



pelath npocTeiiiire reomeTpudeckue, GU3NUecKue u Ipyrue NpuKIaaHble 3a/1a4H;

-opmupoBaHue cioOCOOHOCTH CTPOUTH U HCCIEA0BATh MPOCTEilIe MaTeMaTUYECKUe MOJICNH MPU PEeUICHUH MPUKIIAJAHBIX 33]1a4, 33/1a4 U3 CMEKHBIX
JUCTIUTLINH.

Mecmo npeomema é yuednom niane.

Jas u3ydyenus npeamera «Maremaruka» B 10-11 knaccax orBoguTcs: 5 4 B Heeio, 170 yacoB B roj Ha 6a30BoM ypoBHe. 64. B Heaento, 204
yacas roj Ha yriry0JieHHOM ypoOBHe.

Kypc marematuxu 10- 11 nenures Ha 2 pa3zaena: anredpa u Hauaia MaTeMaTHYECKOTO aHATTN3a, U TEOMETPHSL.

Paznen «anrebpa m Havasma MaTeMaTHYECKOTO aHAIM3a» -3 4aca B HelIeo Ha 0a30BoM ypoBHe, 102 gacoB B roj; 4 yaca B HEICNIO HA YIIIyOJICHHOM
ypoBHe, 136 yacoB B rof.

Paznen «reomerpusin-2uaca B HeJient0, 68 4acoB B roJ| Ha yriayOJIeHHOM YpOBHE, 2 yaca B HeJlelnto, 68 yac B roj] Ha 6a30BOM ypOBHE.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS 00y4alOIIUMHUCS OCHOBHOI 00pa30oBaTe/IbHOM NPOrpPaMMBbl CpeHero oo0mero o0pa3oBanus
IInanupyemMblie THYHOCTHBIE PE3Y/IbTATHI
JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUH 00ydarommxcs K cede, K CBOeMYy 310POBbI0, K NO3HAHHIO ce0s:
- OpHCHTalUHA O6y‘~IaI-OHII/IXC$I Ha JOCTHXXCHHUEC JIMYHOI'O CYACThiA, pPC€alu3allui0 IIO3UTUBHBIX JKH3HCHHBIX ICPCICKTHUB, HWHHUIMUATUBHOCTD,

KpCaTHuBHOCTb, TOTOBHOCTb 1 CIIOCOOHOCTB K JIMYHOCTHOMY CaMOOIIPCACICHUIO, CIIOCOOHOCTB CTaBUTh eI U CTPOUTD )KU3HCHHBIC IIJIAHbI,

- TOTOBHOCTBH M CIIOCOOHOCTH O0ECIIEUNTh ce0€ M CBOUM OJIM3KUM HOCTOﬁHym JKHU3Hb B IIPOIIECCE CaMOCTOHTeHLHOﬁ, TBOp‘{eCKOf/'I 1 OTBETCTBEHHOM

ACATCIIBHOCTH,

- TOTOBHOCTH U CIIOCOOHOCTH 06yqa10m14xc;1 K OTCTaMBaHHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOT'O MHCHUS, TOTOBHOCTH H CIIOCOOHOCTH
Bblpa6aTI)IBaTI) CO6CTB€HHYIO IIO3HUIIMIO IO OTHOLICHHI K O6HI€CTB€HHO-HOJ'II/ITI/IquKI/IM COOBITHSIM IpOILIIOTO0 W HACTOAIIECITO Ha OCHOBE OCO3HAHHUA H

OCMBICJICHUSA UCTOPUH, NYXOBHBIX LICHHOCTEH U JOCTH)KEHHMI Halllei CTPAHBbI;

- TOTOBHOCTh M CIIOCOOHOCTH o6yqafonmxca K CaMOpasBUTHUIO WU CAMOBOCIIMTAHHUIO B COOTBCTCTBHUU C O6H.[C‘IGJ'IOB€‘I€CKI/IMI/I OEHHOCTAMHU U

nacajlaMu IrpaXJ1aHCKOTO O6H_I€CTBa, HOTpGGHOCTL B (1)I/IBI/I‘I€CKOM CaMOCOBCPHICHCTBOBAHUU, 3aHATUAX CHOpTI/IBHO'03IIOPOBPITCHLHOI>1 ACATCIIBHOCTBIO,

- TPHUHATHE W pealn3anus IIEHHOCTEH 3I0poBOrO W 0Oe30macHOro o0pasa JKW3HHU, OEpeXHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHHE K



CO6CTB€HHOMy (1)I/I3I/ILICCKOMy 1 IICUXOJOT'NYCCKOMY 310POBBIO;

- HEMpPUITHE BPEIHBIX IPUBBIYEK: KypEHUSs, YIOTPEOICHUS aJIKOr0JIsl, HAPKOTHKOB.
JIuuHOCTHBIE pe3yabTaThl B cepe oTHOLIEeHUIT 00yuaomuxcs k Poccuu kak k Poaune (OtedecTBy):
- poccuiickasi UIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHMIO POCCHMCKOW HMIEHTHUYHOCTHU B IMOJIUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTU K

HCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCUICKOTO Hapoa u cyab0de Poccun, maTpuoTu3m, roTOBHOCTD K CIyXeHHI0 OTeuecTBy, €ro 3aluTe;

= YBAXCHUC K CBOEMY HApPOAY, YYBCTBO OTBETCTBCHHOCTHU IICPC/ POHHHOﬁ, ropaocCTu 3a CBOH Kpaﬁ, CBOIO PO,Z[I/IHy, MMpoHuIOoC U HACTOAIICC

MHOTOHAI[MOHAJILHOTO Hapoia Poccuu, yBakeHHe K TOCyJapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

- (QopmupoBaHUE YBa)XKE€HUS K PYCCKOMY f3BIKY KaK rocyaapcTBeHHOMY s3bIKy Poccuiickoii denepauuu, SBISIOLIEMYCS OCHOBOM POCCHICKOM
UJEHTUYHOCTHU U IJIaBHBIM (PaKTOPOM HallMOHAJIBHOI'O CAMOOIIPEIEICHHUS;

BOCIIUTaHHUE YBAXKEHUA K KYJIbTYpe, I3bIKaM, TPAAULUAM U 00bIYasiM Hapo0B, poxkuBaronmx B Poccuiickoit denepanuu.

JInuHOCTHBIE pe3yJbTaThl B c(pepe OTHOLICHH I 00yYaI0IIMXCs K 3aKOHY, FOCyJapCTBY U K IPakIaHCKOMY 00IeCTBY:

- TPaXJAaHCTBEHHOCTb, TIpa)KJaHCKash MO3UIUS aKTUBHOIO M OTBETCTBEHHOIO 4J€HAa POCCUHCKOrO OOIIECTBA, OCO3HAIOIIETO  CBOU
KOHCTUTYLIMOHHBIE MpaBa W OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH M IPaBOINOPSAAOK, OCO3HAHHO NPUHHMMAIOLIETO TPaJUIMOHHbIE HAlMOHAJbHBIE H
o0111e4yenoBeyeckre r'yMaHUCTHYECKHUE U IEMOKpaTUYeCKHe IEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOM JKU3HU;

- TMpHU3HAHHE HEOTUY)KJAeMOCTH OCHOBHBIX IIpaB M CBOOOJ] 4YeJIOBEKa, KOTOpbIE MNPUHAMISKAT KaXIAOMY OT POXKACHUSA, TOTOBHOCTH K
OCYIIECTBICHUIO COOCTBEHHBIX INpaB U CBOOOJ 0e3 HapylleHus NpaB U CBOOOJ APYrUX JHIl, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE IpaBa M CBOOOIbBI
YesoBeKa M IpakJaHWHA COIJIACHO OOMIETPU3HAHHBIM MPHUHIMIIAM M HOpMaM MEKIyHapOJHOTO mpaBa U B coorBeTcTBUM ¢ KoHctutynuei Poccuiickoii
denepany, MpaBoBasi U MOJUTUYECKAs] TPAMOTHOCTb;

- MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOLIECTBEHHOM MPAKTHKH, OCHOBAaHHOE HA JTHAJOre KYJIbTYyp, a

TAKIKC PA3JIMYHBIX (I)OpM OGMCCTBCHHOFO CO3HAaHUA, OCO3HAHUC CBOCT'O MCCTA B TOJIUKYJIbTYPHOM MHPE;

- UHTEpUOpHU3aLMs LEHHOCTEN JEMOKPATUU U COLUAIIbHON COJIMAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYIMPOBAHUIO OTHOLIECHUN B IPYIIIIE WU

COLMAJIbHOW OpraHu3aluy;

- TOTOBHOCTHh OOy4aroIIUXcs K KOHCTPYKTHBHOMY y4YacTHIO B NMPHHATUU PELICHUN, 3aTParMBalOlIMX WX IpaBa U MHTEPECHl, B TOM YHCIE B



Pa3JIMIHBIX (bOpMaX O6HleCTB€HHOI>'I caMOOpranmM3aliiuu, CaMOYyIIpaBJICHU, 06H_ICCTB6HHO 3HAYMMOM JACATCIIBHOCTH,

- TMPUBEPKEHHOCTh HJESIM HHTEpHAIMOHATN3Ma, JPYKObI, paBEHCTBA, B3aUMOIIOMOILIM HAPOJIOB; BOCHUTAHHE YBAKUTEIHHOIO OTHOLIECHHUS K
HAIMOHAJILHOMY JJOCTOMHCTBY; JOCTOMHCTBY JIOJIEH, X YyBCTBAM, PEITUTHO3HBIM YOCKICHUSM;

- TOTOBHOCTh OOYyYalolIUXCsl MIPOTHUBOCTOSTH HICOJOTHU HKCTPEeMH3Ma, HalMOHAIM3Ma, KCeHO(POOWHU; KOPPYHIHH; AUCKPUMHHALUU IO
COLMAJIbHBIM, PEJIUTMO3HBIM, PACOBBIM, HALIMOHAJIBHBIM [IPU3HAKAM U JPYTMM HETATUBHBIM COLUAJIBHBIM SIBJIICHUSIM.

JInuHoCTHBIE pe3y/bTaThl B cepe OTHOLICHHH 00y4al0IIMXCS € OKPY KA IMMU JIIOAbMH:

- HPABCTBEHHOE CO3HAHUE U TIOBEJICHUE HAa OCHOBE YCBOCHHMsS OOIIEYETIOBEUECKHX IIEHHOCTEH, TOJEPAaHTHOTO CO3HAHUS M TOBEICHUS B
MOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTHU AMAJIOT C IPYTMMH JIFOJbMHU, TOCTUTaTh B HEM B3aWMOIOHHUMAHUS, HAXOIUTh OOIIME LETH U
COTPYJIHHUYATH ISl X TOCTUKECHHUS;

- TpUHATHE TYMAaHMCTHYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE M JOOPOXKEIATeIIbHOE OTHOIICHHE K JPYrOMY YE€JIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHHIO;

- CIOCOOHOCTH K COMEPEKUBAHUIO U (HOPMHUPOBAHHE MTO3UTUBHOTO OTHOIIEHUS K JIOASIM, B TOM YHCJIE K JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH
3I0POBBSI M UHBANIMAM; O€peKHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHNE K (PU3MUECKOMY U TCUXOJIOTHYECKOMY 3/I0POBBIO JIPYTUX JIIOJIeH, YMEHUE
OKa3bIBaTh MEPBYIO ITIOMOIb;

- (opmupoBaHue BbIpaXECHHOW B MOBEJICHIUH HPABCTBEHHOW MO3UIIMU, B TOM YHCIIE CIIOCOOHOCTH K CO3HATETFHOMY BBIOOpPY A00pa, HPAaBCTBEHHOTO
CO3HAHMS W TOBEACHHS Ha OCHOBE YCBOCHHUsS OOIIEYeTIOBEUECKHX I[EHHOCTEH M HPaBCTBEHHBIX YYBCTB (U€CTH, JOJTa, CHPaBEIIMBOCTH, MIIIOCEPIUS U
TPYKEITIOO0HS);

- pa3BUTHE KOMIETECHIIMHA COTPYIHHYECTBA CO CBEPCTHUKAMHU, JIETHMH MIAQJIIETO BO3pPacTa, B3POCIBIMH B 00pa3oBaTelbHOH, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-NCCIIEA0BATEIbCKOM, MPOEKTHON U APYTUX BHUAAX ACATEIBHOCTH.

JIM4HOCTHBIE Pe3yJbTaThl B cepe OTHOIIECHUI 00YyYaIOUIUXCH K OKPY:KA0IIEeMy MUPY, )KMBOM NIPUPOAe, Xy105KEeCTBEHHO KYyJIbType:

- MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKW, 3HAYMMOCTM HAYKH, T'OTOBHOCTb K HAYYHO- TEXHUYECKOMY
TBOPUYECTBY, BJIaJICHHE TOCTOBEPHOU MH(pOpManMeld 0 MepeIoBbIX AOCTHKEHUSX U OTKPBITHSX MUPOBOW U OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B

HAyYHBIX 3HaHUSAX 00 yCTpOICTBE MHpa 1 OOIIEeCTBA;



- TOTOBHOCTb M CIOCOOHOCTh K 00pa3oBaHHUIO, B TOM YHCJIE CaMOOOPAa30BaHHIO, HA MPOTSIKEHUH BCEW KU3HU; CO3HATENHbHOE OTHOIICHHE K
HETNPEPbIBHOMY 00Pa30BaHUIO KaK yCIOBHUIO YCIEIIHON MPO(peCCHOHATBFHON 1 00IIECTBEHHON IEATEIbHOCTH;

- JKoJorMYecKas KyJIbTypa, OepekHOe OTHOIICHHS K POIAHON 3emJjie, MpUpoAHbIM OoraTcTBaMm Poccuu m Mupa; moHUMaHHUE BIUSHUS COLIMAIBHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPHUPOJHON U COIMAIBLHOM Cpelbl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPUPOJHBIX PECYPCOB; YMEHHUS U HABBIKH
pPa3yMHOTO MPHUPOAOIOJIE30BAHUS, HETEPIIMMOE OTHOIICHUE K JCHCTBHSIM, MPUHOCAIIUM BPEI SKOJIOTHH, MPUOOPETEHHE OMbBITA SKOJIOrO-HAIpaBIECHHON
NeSITeNIbHOCTH;

- 3CTETHYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTE€TUYECKOMY 00yCTPOICTBY COOCTBEHHOIO OBITA.

JInuHocTHBIE pe3yJibTaThl B c(hepe OTHOLIEHHUH 00yYAOIINXCH K ceMbe U POJUTEISIM, B TOM YHCJIe OAr0TOBKA K ceMeiiHOM KM3HM:

- OTBETCTBEHHOE OTHOIIEHHE K CO3JJaHHI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHUS IEHHOCTEH CeMEWHO JKU3HH;

- TIOJIOKHUTEIHHBIA 00pa3 cCeMbU, POTUTEIIHCTBA (OTIOBCTBA U MATEPUHCTBA), MHTCPUOPU3ANNS TPATUIIMOHHBIX CEMEHHBIX IICHHOCTEH.

JInuHocTHBIE pe3yJibTaThl B c(pepe OTHOILIEHHS 00y4aIOIIUXCS K TPYAY, B cepe CONMAITBHO-IKOHOMHUYECKNX OTHOIIEHUI:

- yBa)K€HHUE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTb K 3allIUTE CBOEH COOCTBEHHOCTH,

- 0CO3HaHHBIN BBIOOpP OymyIiel nmpodeccuu Kak MmyTh U CIIOCO0 peanu3aiiui COOCTBEHHBIX KU3HEHHBIX TIJIAHOB;

- TOTOBHOCTh OOYYArOIIMXCS K TPYAOBOH MpodeccroHalbHON AESITEeNbHOCTH KaK K BO3MOXKHOCTH y4YacTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAI[MOHATIBLHBIX MPOOIIEM;

- TMOTPeOHOCTh TPYOUTHCH, YBOKEHHE K TPYAy U ITIOIIM TPyHda, TPYAOBBIM JOCTHKEHHUSM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOIIIEHWE K Pa3HbIM BUaM TPYAOBOU JEATEILHOCTH; TOTOBHOCTh K CAMOOOCTYKHBAHHIO, BKIIIOYast 00ydeHHE U BHITIOJHEHNUE JOMAITHUX 00s3aHHOCTEH.

JInuHocTHBIE pe3yJbTaThl B cepe Pu3nuecKoro, NCMX0J0rH4eCKoro, CONMAJILHOI0 U aKaJeMHYecKoro 6,1aronoJiy4usi 00y4aromuxcs:

- (usmveckoe, IMOIMOHATLHO-TICUXOJIOTHYECKOE, COIMANTBHOE OJaronoiydne o0yJaronmxcs B )KU3HA 00pa30BaTeNIbHON OpraHu3allii, OUlyIIeHIe
JETHMHU 0€30MaCHOCTH ¥ IICUXOJIOTHYECKOTO KoM(popTa, HHPOPMAITMOHHON 0€30TTaCHOCTH.

IInanupyemsble MeTanpeaMeTHbIe pe3yabTaThl 0cBoeHust OOII
MeranpeameTHele  pe3yJbTaTbl  OCBOCHUS OCHOBHOM o0pa3oBaTeNbHOW  MPOTPaMMBbl  MPEICTABICHbI TpeMs IpylnamMu

YHUBEpCAIbHBIX YueOHBIX aercTBuii(YY ).



1. PeryasitTuBHble yHuBepcaibHbIe yueOHbIE

aefcTBUus

2. BbIIlyCKHUK HAYYUTCH:

- CaMOCTOSITEIILHO OMPENEIATh eI, 33/1aBaTh apaMeTPhl U KPUTEPHUH, IO KOTOPHIM MOKHO OIPEICIUTh, YTO IeJb JOCTUTHYTA,

= OLCHHBATb BO3MOKHBIC ITOCICACTBUA NJOCTHXKXCHUA MOCTaBJICHHOM IIEIU B JACATCIIBHOCTH, COOCTBEHHOH JKH3HU YU KH3HU OKPYXaromux J'IIO,Z[CI\/'I,

OCHOBBIBaACH Ha COO6pa)KeHI/ISIX OTHKH 1 MOpaAJIn;
- CTaBHUTb U q)OpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4u B 06paSOBaTeJ'IBHOI7I ACATCIIBHOCTU U J)KU3HCHHBIX CUTYallUAX;
= OLCHUBATH PECYPChI, B TOM YUCJIC BPCMA U APYTHUC HEMATCPUAIIBHBIC PECYPCHI, HCO6XOIII/IMI)IG JJI1 JOCTUXKCHU S IIOCTaBJICHHOM Ocn,

= BI)I6I/IpaTI) IIyTb JOCTHUXXCHUA LECJIH, IIJIIAHUPOBATL PCUHICHUC ITOCTABJICHHBIX 3a/la4, OITUMHU3UPYA MATCPUAJIbHBIC U HEMATCPUAJIbHBIC 3aTpPAaThl,

OpraHu30BbIBaTh d(H(PEKTHUBHBIA MOUCK PECypCOB, HEOOXOAMMBIX JIJISl JOCTHXKCHHUS ITOCTABJICHHOM IIETTN COMOCTABIIATh MOJyUYEeHHBIA PE3yJIbTaT

JIESITEILHOCTH C IIOCTABJICHHOM 3apaHeC UCIbIO.

3. Mo3naBaTeabHbIE yHHBEPCAIbHbIE yaeOHbIE AeiiCTBHS

BbINyCKHUK HAYYUTCS:

- HCKaTh U HAXOJIUTh 00OOIIEHHBIE CTIOCOOBI pElIeHus 3ajad, B TOM UYHUCIIE, OCYIIECTBISATh Pa3BEPHYThI MHPOPMAIIMOHHBIN MMOUCK M CTaBUTh Ha

€0 OCHOBC HOBBIC (y‘le6HHe u HO3HaBaTeJ'II>HBI€) 3aJa4u,

- KpUTHUYECKH OIICHMBaThb W HMHTEPIPETHpPOBaTh HH(OpPMaLMIO € pa3HBIX MO3ULKN, pacrno3HaBaTh U (UKCHPOBATH MPOTUBOPEYHUS B

MH(OPMALIMOHHBIX HCTOUHUKAX;

= HCIIOJB30BAaTh PA3JIMYHBIC MOJCIIBHO-CXEMATUUCCKUEC CPCACTBA JJIA MPCACTABICHUA CYIICCTBCHHBIX CBsI3EH U OTHOIHCHPII;'I, a TaKXKe

HpOTHBOpC‘-IHfI, BBISIBJICHHBIX B I/IH(I)OpMaL[I/IOHHBIX HCTOYHHKAX,

- HaxoJduTb U NPUBOAHUTH KPUTUUYCCKUC apTYMCHTBI B OTHOIICHHUU JehcTBUI U Cy)KI[CHI/Iﬁ APYyroro, CIIOKOMHO U Pa3yMHO OTHOCHTLCA K

KPUTUYECKHM 3aMEUYaHUSIM B OTHOIIEHUH COOCTBEHHOTO CY)KJICHHSI, PACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

- BBIXOJUTH 32 PAMKH Y4EOHOTO MpEIMETa U OCYIIECTBIIATH IIeJICHANPABICHHBIN MTOMCK BO3MOKHOCTEHN JJIS IIUPOKOTO MEPEHOCa CPEACTB U

CIIOCOOOB JCHCTBUS;

- BBICTpauMBaTh MHIUBUAYAJIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAS OrPAaHMUYCHHS CO CTOPOHBI JIPYTUX YYAaCTHHKOB M PECypCHBIC



OTrpaHUYECHMUS;
- MEHSTh U yAEePKUBATh pa3Hble MO3UIMH B TO3HABATEIILHON J1€ATEIbHOCTH.
4. KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE y4eOHbIe JAeiicTBIs
BoinycKHUK HAy4YUTCH:
- OcCyIIecTBIATH JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (Kak BHYTpU 00pa30BaTeIIbHOM
OpraHM3aIy, TaK U 3a ee MpelenaMu), To0UpaTh NApTHEPOB ISl IETOBOM KOMMYHUKALIUUA UCXOJS U3 COOOpaKeHUI pe3yIbTaTUBHOCTH
B3aMMO/ICICTBUS, a HE JIMYHBIX CUMITATUM;

- TP OCYIIECTBICHUH TPYNIIOBON PaOOTHI OBITh KaK PyKOBOAMUTENEM, TaK U WICHOM KOMaH/bI B Pa3HBIX POJISX (T€HEpaTop HIEH, KPUTHK,

WCIIOJIHUTEIIb, BBICTYNAIOIIUM, SKCIIEPT U T.1.);

- KOOpPJMHHUPOBATH U BBINOIHATH padOTy B YCIOBUSIX PEAILHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMO/IEUCTBHUS;

- Pa3BEpHYTO, JIOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIB30BAaHUEM aJIEKBaTHBIX (YCTHBIX U MMCbMEHHBIX ) S3bIKOBBIX CPEJCTB;

- pacno3HaBaTh KOH(M)IMKTOr€HHBIE CUTYallUU M MPeJOTBpaliaTh KOHQIMKTHI J0 UX aKTMBHOM (ha3bl, BEICTpaWBaTh JIENOBYIO U 00pa30BaTEeNbHYIO
KOMMYHHKAIIHIO, N30erast JNYHOCTHBIX OLEHOYHBIX CYXIACHUH.

IInanupyemMsblie npegMeTHBIE Pe3yabTAThI

Ha ypoBHe cpennero oOmiero o6pazoBanust B coorBercTBUM ¢ PI'OC COO, moMMMO TpaJulMOHHBIX JABYX TPYII pe3yabTaToB «BbImyckHUK
HAY4YUTCSA» U «BBIMYCKHUK MOJYYUT BO3MOXKHOCTb HAyYHThCSA», YTO paHee jenanock B cTpykrype OOIl HayaqbHOro M OCHOBHOTO 0OIIEro o0pa3oBaHMs,
MOSIBJISIFOTCS €1E BE TPYIIIbI pe3yIbTaTOB: Pe3yJIbTaThl 0a30BOr0 U YriyOJIEHHOIO0 YpPOBHEH.

Jloruka mpencraBieHHs] pe3yJbTaTOB YEThIpeX BHUIOB: «BBIMyCKHUK HayuuTcs - 0a30BBIH ypOBEHbY, «BBIMYCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS -
0a30BbIii ypOBEHBb», «BBIMYCKHUK HAayduTCs - YIiyOJIEHHBIH YpPOBEHBb», «BBINMYCKHHK IMOJYYUT BO3MOXKHOCTh HAYYHThCS - YIIIYOJCHHBI YypOBEHbBY -
OIIPENEIAETCS CACYIOMEN! METOJOJIOTHEH.

Kak u B ocHOBHOM 0011eM 00pa3oBaHuu, Tpymnna pe3ynbTaToB «BBITYCKHUK HayduTCsA» MPEACTaBIsIeT cOO0M pe3ysbTaThl, JOCTUKEHHE KOTOPBIX
o0ecreynBaeTcsl y4uTelIeM B OTHOLIEHMH BCceX OOy4aroIIMXcsl, BBIOpABIIMX JAHHBIM ypoBeHb 0OyudeHUs. I'pynma pe3ynbTaToB «BBIMYCKHUK MOJIy4UT
BO3MOYKHOCTh HAYYHUTBCS» 00€CIEUNBACTCS YUUTEIEM B OTHOLIEHUH YacTU Haubosiee MOTUBUPOBAHHBIX M CIIOCOOHBIX 00YYarOLMXCsl, BBIOPABUIMX JJaHHBIN
ypoBeHb oOy4yeHus. [Ipu KoHTpone kayecTBa 0Opa3oBaHMs TpyIIa 33aJaHWi, OPUEHTHPOBAHHBIX HA OLEHKY JOCTHXEHUS IUIAHUPYEMBIX Pe3yJIbTaTOB U3

610Ka «BBITYCKHUK MOIyYUT BO3MOXKHOCTh HAYYUTHCS», MOXKET BKIIIOYATHCS B MaTepualibl 0JI0Ka «BBIMTYCKHUK HAy4yUTCS». DTO MO3BOJIUT MPEIOCTABUTH



BO3MOXXHOCTH 06yT-IaIOH_[I/IMCSI HpO[[eMOHCTpI/IpOBaTL OBJIAACHUC KAaUCCTBCHHO HWHBIM ypOBHCM I[OCTI/I)KGHI/II;'I U BBIABJIATH III/IHaMI/IKy pOCTa YUCJICHHOCTHU
HanboJiee MOArOTOBICHHBIX O0yJaronmxcs. [IpHHINIHATBEHBIM OTJIMYMEM PE3YJIbTaTOB 0Aa30BOT0 YPOBHS OT PE3YJILTAaTOB YIIyOJIEHHOTO YPOBHS SIBISETCS
UX IIeJICBasl HAIPaBJIEHHOCTh. Pe3ynbTaThl 6a30BOr0 ypOBHS OPHEHTHPOBAHBI Ha OOIIYI0 ()YHKIHOHAIBHYIO TPAMOTHOCTh, HMOJIYYEHHE KOMIIETEHTHOCTEH
IUIS TIOBCEIHEBHOM KM3HH U OOIIETr0 pa3BUTH. JTa rPYyIINa Pe3yIbTaTOB MIPEIIOJIaracr:

- TOHUMAaHHE MPEJMETA, KJIFUYEBbIX BOIPOCOB U OCHOBHBIX COCTABJISIFOIIMX AJIEMEHTOB M3y4aeMOM MPEIMETHOM 00J1acTH, YTO 00ECIeUnBaCTCs HE
3a CUET 3ay4YMBaHUs OINpPEJEICHUN U MpaBWil, a IOCPEICTBOM MOJAEIUPOBAHUS U [TOCTAHOBKU MPOOJEMHBIX BOIIPOCOB KYJIbTYPbI, XapaKTEPHBIX JJIs1 JAHHON
IIPEIMETHOM 00/1aCTH;

= YMeHI/IG pemaTb OCHOBHBIC HpaKTI/IquKI/IC 3aJa4u, xapaKTepHHe IJIA UCITIOJIB30BAaHUS METOJ0B U I/IHCTp}’MCHTapI/ISI ZIaHHOfI HpeHMeTHOﬁ O6JIaCTI/I;

- OCO3HaHHE PaMOK M3y4aeMOW MPEIMETHOW 00JaCTH, OrPAHUYEHHOCTH METOJOB W MHCTPYMEHTOB, TUIIMYHBIX CBA3EH C HEKOTOPBHIMH JAPYTUMH
001aCcTIMH 3HAHMSL.

Pe3ynbTaThl yriry0J1eHHOTO YPOBHS OPUEHTUPOBAHBI HA MOJIyUEHUE KOMIIETEHTHOCTEH ISl TIOCIIEYIOMIeH MpoecCHOHATBHON NeSITeTbHOCTH KaK B
paMKax JaHHOW MPEIMETHON 00TaCTH, TaK M B CMEKHBIX C HEll 00acTaX. DTa rpyIma pe3yabTaToB MPE/InoJiaracT:

- OBJIAJICHUE KIIFOUCBBIMU TOHATHSIMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JIaHHAs MpeJIMeTHas 00J1acTh, paClO3HaBaHUE COOTBETCTBYIOIIUX
um HpI/ISHaKOB nu B3aHMOCBH3€I>’I, CHOCO6HOCTI) )IeMOHCTpI/IpOBaTI) pa3J'II/I‘-IHI)I€ IoaxXoabl K I/I3y‘~I€HI/IIO ﬂBHeHHfI, XapaKTepHBIX JJIA I/I3y‘laeMOI\/JI HpeI[MeTHOfI
obacru;

- YMEHHE pellaTb Kak HEKOTOphle IpaKTUYEeCKHe, TaK W OCHOBHBIE TEOPETUYECKHE 3aJaud, XapaKTepHbIe JUIs MHCIIOJIb30BAHMUSI METOAOB U
MHCTPYMEHTApHsI JTaHHOM NMpeIMETHON 00JI1acTH;

- HaJIMuue MPeJICTaBICHUH O JaHHON IpeIMeTHON 00JacTH KakK LEJI0CTHOW TeoprHr (COBOKYITHOCTH T€OPHUit), 00 OCHOBHBIX CBS3SIX C MHBIMH CMEXHBIMU
00J1acTsIMM 3HAHUH.

[IporpaMMbl y4eOHBIX MPEIMETOB MOCTPOEHBI TAaKUM 00pa3oM, UTO NMPEAMETHBIE Pe3yNbTaThl 0a30BOTO YPOBHS, OTHOCAIIMECS K pasneny «BbITycKHUK
MOJYYUT BO3MOXKHOCTh HAyUUThCS», COOTBETCTBYIOT IPEIMETHBIM pe3yibTaTaM pasjena «BbIIyCKHUK HayduTCs» Ha yriayOJieHHOM ypoBHe. [IpenmerHble
pe3ynbTaTel paszznena «BBIMYCKHMK IOJY4YUT BO3MOJKHOCTH HAyYUTBCS» HE BBIHOCATCA HAa WTOTOBYIO AaTTECTAllMIO, HO IPH ATOM BO3MOXKHOCTb HX

JOCTHIKEHUSI TOJDKHA OBITh IPEJOCTaBlIeHa KAKIOMY 00yJaromeMycs.



IINTIAHUPYEMBIE PE3YJIbTATBI ObYYEHUSA
Martemaruka: ajredpa 1 Ha4aJla MATEMaTHYE€CKOI0 AHAJIHN3a, FTeOMeTPHS

ba3oBblii ypoBeHb

«IIpobeMHO-(PYHKIIMOHAIbHbIE
pe3yJbTaTbD»

Yrayo6aeHHbli

YPOBEHb

«CucremMHo-

TeopeTHYecKHe pe3yabTaThD»)

I11. BImycKHUK NOJYYUT

V. BpinnycKHUK

Pa3znen |. BLIyCKHMK HAYYHTCSA 1. BoINyCKHUK HAY4YUTCS MOJIyYUT BO3MOKHOCTh
BO3MO’KHOCTH HAYYUThCS
HAYYHUThCS
Hean JIns ucrnonp30BaHus B JInst pa3BUTHS MBILUICHHUS, Jlnsa yenemHoro npojpoinkeHus| s obecriedeHus
OCBOCHUSA ITOBCEIHEBHOM KU3HU U HCIIOJIb30BaHNUs B o0Opa3oBaHus 1O BO3MOKHOCTH
npeamera obecrnieueHrs BO3MOKHOCTH MOBCEHEBHOMU KU3HU U CIIELIMATIbHOCTSM, YCHEMIHOTO
YCHEUIHOTO MPOJOJIKEHUS oOecrnieuyeHus CBSI3aHHBIM C TPUKJIATHBIM MIPOJIOJKEHUS
o0pa3oBaHus 110 BO3MOHOCTH YCIIELIHOT'O UCIIOJIb30BAHUEM MATEMATHKH | 00pa30BaHUs 110
CIELUAIBbHOCTM, HE MIPOJOJKEHHSI 00pa30BaHus CIELHATILHOCTSM,
CBSI3aHHBIM C IIPUKJIAIHBIM 10 CIELUAIBHOCTSM, HE CBSI3aHHBIM C
HCIIOJIb30BAHUEM MAaTEMATUKH CBSI3aHHBIM C IIPUKJIATHBIM OCYILIECTBIEHUEM
HCIIOJIb30BAHUEM Hay4YHOU U
MAaTEMAaTHUKH. UCCIIEI0BATEIIbCKOU

IEeATEILHOCTH B 00JIaCTH
MAaTEMATUKUA U CMEXKHBIX
Hayx

TpeOoBaHus K pe3yjabTaraM




3JIeMeHTBI
TeopUuM
MHOKECTB

"
MaTeMaTH4YecKo
71

JOTHKH

OnepupoBatb

MOHATUSMU: KOHEYHOE

MHOKECTBO, 0ECKOHEUHOE
MHO€ECTBO,4YNCIIOBBIE

MHO’KECTBa Ha

KOOPJHMHATHOM IIPSIMOH,

3JIEMEHT MHO>KECTBA,
IIOJIMHO>KECTBO,

[IepeCeUYeHHE U

00BbEeIMHEHIE MHOXKECTB,

OTPE30K,

WHTEpBaJ,

— HaxoJUTh [IEpeCceUeHUE U
00BbeAMHEHUE JBYX,

HECKOJIbKMX MHOXECTB,
IIPEJICTaBICHHBIX

rpau4ecKy Ha YUCIOBOM

psIMOM, Ha KOOPJIMHATHON

— IIJIOCKOCTH; CTPOUTH Ha

YU CIIOBOUNPAMOUN MTOJMHOKECTBO
YHMCIOBOTO MHOYKECTBA, 3a- IaHHOE
MPOCTEHIINMHU YCIOBUSIMU;

— ONEpUPOBATH NOHATHAMMU:
yTBEpXkKACHHE (BbICKa3bIBaHUE),
OTPHULIAHUE YTBEPKACHUSI, UCTUHHBIE U
JIO’)KHBIE YTBEPKACHUS, CIEJICTBUE,
YaCTHBIN ciydail 00IIero yTBep:Kiae
HUS, KOHTPIIPUMED;

— pacrno3HaBaTh JIOKHbIE
YTBEP)KJICHHSI, OLTMOKH B
paccyX/IeHUsX, B TOM YUCIE C
MCII0JIb30BaHUEM KOHTPIIPUMEPOB;
B noeceownesnoti scusnu u npu
U3yYeHuU Opyeux yueoHvlx
npeomemos:

— HCII0JIB30BATh YMCIIOBBIE
MHO’KECTBA HAa KOOPAMHATHOU
IPSIMO

OnepupoBarh NOHATUSIMU:
MIPOMEXYTOK € BBIKOJIOTOM
TOYKOM, Tpaduueckoe
MPEACTABICHUE MHOKECTB Ha
KOOPJAMHATHOM IIOCKOCTH;
— MPOBEPSATH
MIPUHAUIEKHOCTD JIEMEHTA
MHO>KECTBY, 3a/laHHOMY
ONHUCaHUEM;

— HaxOoJUTh [IEpECEUEHUE U
o0beIMHEHUE JBYX,
HECKOJIbKUX MHOYECTB, Ha
KOOPJMHATHOM IIOCKOCTH;
— NPOBOJUTH
J0Ka3aTeNbHbIE
paccyxJ1eHus s
000CHOBaHHUS UCTUHHOCTH
YTBEPKICHUM.

— CB00O0OAHO ONIEPUPOBATH
MOHATUSMU: MHOKECTBO,
IIyCTOE,

KOHEYHOE U

0EeCKOHEYHOE MHOKECTBA,
AIIEMEHT

MHO€ECTBA, IIOJIMHOXKECTBO,
nepeceyeHue, 00beAMHEHNE U
Pa3HOCTh MHOKECTB;

— IPUMEHSThH YHCIIOBbIE
MHO’KECTBA Ha KOOPJAUHATHOMN
MPSIMOI: OTPE30K, UHTEPBAJI,
MIOJIYUHTEPBaJ, IPOMEXKYTOK C
BBIKOJIOTOM TOYKOIA,
rpadudeckoe

MPEJCTAaBICHUE MHOKECTB Ha
KOOPAMHATHOM INTIOCKOCTH;
— MPOBEPATH NPUHAJIEKHOCTH
3JIEMEHTA MHOXECTBY;

— HaxXOJUTh [IEPECEUCHUE U
00beIMHEHNE MHOKECTB, B
TOM YHCJIE NIPEICTABICHHBIX
rpaduvecKu Ha YUCIOBOM
IIPSIMOM ¥ HA KOOPJAMHATHOMN
IJIOCKOCTH;

— 3a/71aBaTh MHO>KECTBA
MEPEUYUCIICHUEM U
XapaKkTepUCTHUYECKUM
CBOMCTBOM;

— ONEepUPOBATH

MOHSATUSIMU:

YTBEpKJICHHE,

OTpHULIAHHE

YTBEPKJI€HUS], UICTHH-

HBIE U JIOKHBIE
YTBEPKJICHMS, IPUUNHA,
CIIEACTBHE, YACTHBIN

— OnepupoBartb
MOHSATUEM OTIPEIICTICHUS,
OCHOBHBIMH BUJIAMHU
onpeaeIeHui

U TEOpEM;

— TMOHUMATh CyTh
KOCBEHHOI'O
JI0Ka3aTeIbCTBA,

— OIepUpPOBaTh
MOHATHUSAMH CYETHOI'O U
HECYETHOI'O MHOKECTBA;
— MPUMEHSTh METO]T
MaTeMaTHYeCKOM
WHIYKIIAW JUTS
MIPOBE/ICHUS pac-
CYXKJIEHUM U
JTIOKa3aTeNIbCTB MpU
pELIeHUH 3a/1a4.




" Ha KOOpHHHaTHOfI IIJIOCKOCTH IJIA

OIMCAHMS PEATbHBIX MPOLIECCOB U
SIBIICHUI;

— MPOBOAUTH JJOTHYECKHUE,
JI0KA3aTeJIbHbIE PACCYKICHUS

B CUTYaIUsIX

IIOBCEHEBHOM KU3HU, IIPU PEILICHUU

3a/1a4 U3 JIPyrux NpeiMeTOB

CITy4aii 001IIero
YTBEPKJICHHUS,
KOHTpPIIPUMED;

— TPOBOJUTH
JI0Ka3aTelIbHbIC
paccyXJIeHUs st
000CHOBaHUS HICTUHHOCTHU
YTBEPKICHUM;

B nosceonesnoii socusnu u
npu U3yueHuu oOpyaux
npeomemos:

— HCITIOJIB30BaTh YHCJIOBLIE
MHO’KECTBA Ha KOOPJAUHATHOMN
MPSIMOM M Ha KOOPJUHATHOM
IJIOCKOCTH JIJIsI OITMCAHUS
pealbHBIX MPOLIECCOB
HSBJICHUM;

MIPOBONTH JTOKA3aTETHHBIC
pPacCyXJICHUS B CUTYyaIIHUIX
MOBCETHEBHOM XU3HU, TIPU
pEIIeHnH 3a7a4 U3 IPYTHX
MIPEIMETOB;

Yuciaa n
BbIPasKeHU S

OnepupoBaTh NOHATUSIMHU:
HaTypaJbHOE H IEJI0e
YHCII0, IeTUMOCTh YHCell,
OOBIKHOBEHHAsI IPOOH,
JecsiTuuHas 1po0b,
panroHaIbHOE YUCIIO,
MppaIoHAILHOE YHCIIO,
NpUOIMKEHHOE 3HAUYEHUE
qHcia, 9acTh, JOJI,
OTHOIIICHHE, TIPOLICHT,
MacIrao;

— OIIepUPOBATh
MOHATHUSMHU: JIOTapUPM
qucia,
TPUTOHOMETpUYECKas

CB0060HO OnIEpUPOBAThH
MOHATUSIMU: JIOTapUPM
qucia, TPUTrOHOMETPHYECKast
OKPY>KHOCTB, pajiuaHHast U
rpajycHasi Mepa yria,
CHHYC,

KOCHHYC, TAaHT€HC U
KOTaHI'€HC YTJIOB, UMEIOLINX
MIPOU3BOJILHYIO BEIMYHHY,
qucaa € u p;

- HaXOJUTh 3HAUCHUS KOPHS
HaTypajJbHOMW CTENEHHU,
CTETIEHH C PALMOHAIBHBIM
ToKasaresem, Jorapupma,
UCHOJb3Ys NpU

— CB0060HO ONIEPUPOBATH
MOHATUSIMU: HaTypalIbHOE
YHCIIO,

MHOKECTBO HATypaJIbHBIX
qHCe,

IeJI0€ YHCII0, MHOKECTBO
LEJTBIX

qypcen, OOBIKHOBEHHAS
IpoOb, 1ecsiTuYHast 1poob,
CMEIIaHHOE YHCIIO,
panmoHaIbHOe

YHCII0, MHOYKECTBO
pannoOHANBHBIX

qrce, UppalvoHaIbHOE
YHCIIO,

— CBoboaHOo
OIEpHUPOBATH YNCIIOBBIMHA
MHOECTBaMH TIPH
pEIICHUH 3a/1a4;

— IIOHUMAThb HpI/I'-H/IHBI %1
OCHOBHEBIE UJIEU
pacuIMpeHus YACIOBBIX
MHOJKECTB;

— BJIaACTh OCHOBHBIMHA
ITOHATUAMHA TeOpI/II/I
JEIUMOCTH IIPU PEILICHUU
CTaHIAPTHBIX 3a/1a4;

— UMeTH 0a30BbIE
HpCILCTaBJIeHI/IH 0
MHOYECTBE




OKPY>KHOCTb, paJIdaHHAs U
rpajycHas Mepa yria,

CHUHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YTJI0B, UMEIOLIUX
MIPOU3BOJILHYIO BEIHMUHHY,

quciaa € u p;

— BBINIOJIHATH

apudmeTnueckue NeHCTBUs

C LIEJIBIMU U

panMoHAIbHBIMU

YUCJIAMH,COUYETast YCTHbIE

Y NIACbMEHHBIE IPUEMBI,

MIPUMEHSS TIPU

HE0OXOIUMOCTH

BBIYUCIIUTEIIbHBIC

YCTPOMCTBA;

— CpaBHHBATh

paloHaIbHbIE YHCIa MEXKIY co00ii;
CpPaBHUBATH C PAIlMOHAIBHBIMU
YUCJIAMH 3HAYEHUS LEJbIX CTENEHEeN
4yuCel, KOPHEN HaTypalbHOU
CTETIeHUH3 Ynce, Jorapudmon
YHUCEJN B MPOCTHIX CIyYasx;

—  BBINOJHATH HECIOKHBIE
npeoOpa3oBaHMs YUCTOBBIX
BBIPAXXEHUH, COJEPIKALUX CTENIEHU
YHUCeN, KOPHU U3 YhCeTI,
norapu(Mbl YHCET;

— TI0JIb30BaThCs OLIEHKON U
MPUKHUJIKOU TP MPAKTUUECKUX
pacuerax;

— u300paxarh TOYKaMH Ha
KOOPJMHATHOM MPsIMOH 1IETIbIE U
palMoOHAIbHBIC YUCIIA; 1IeJIbIE
CTEIIEHU YHCell, KOPHU
HaTypaJIbHOM CTEIICHU U3 YUCETI,
Jjorapu@mbl 4uces B MPOCTHIX

HE00X0AUMOCTH
BBIYUCIIUTEIILHBIC
YCTPOMCTBA;

MIPOBOJIUTH MO U3BECTHHIM
dhopMyIiaM U ipaBUIIaM
npeoOpa3oBaHus OyK-
BEHHBIX BBIPAKCHHUM,
BKJIFOYAIOIIUX CTEICHH,
KOpHH, JIorapu(MbI U
TPUTOHOMETPHUYCCKHUE
(hopMyIbI;

— HAXOJIUTh 3HAYCHHUS
YHCIOBBIX U OYKBCHHBIX
BBIPKCHUH, OCYIIIECTBIISIS

HEe00XOIUMBIE OJICTAHOBKHU

1 IpeoOpazoBaHus;
— n300paxkath
CXEeMaTHYeCKH yroJ,
BEJIMYMHA KOTOPOTO
BBIp@XKEHA B Ipajycax
WIH paJuaHax;

— OLIEHHUBATh 3HAKU
CHHYCa, KOCHHYCAa,
TaHreHca, KOTaHT'eHca
KOHKPETHBIX YTJIOB;
UCTOJIb30BATh MPH
peleHnn 3a1a4q
TaOJIMYHbIEC 3HAUEHUS
TPUTOHOMETPHUYECKUX
(GyHKUIMH YTIIOB;

—  BBITIOJHATH
NIEPEBO]I BETMUMHBI
yTJia U3 paguaHHOU
MEpBI B IPaTyCHYIO

1 00paTHoO.

B noeceonesnoti srcuznu
U npu U3y4eHuu opyaux

KOpEHb CTEIEeHH N,
JIEHCTBUTEIIFHOE YHCIIO,
MHOKECTBO
JIEHCTBUTEIIHLHBIX YHCE]T,
reoMeTpuyecKast
HWHTEpIpeTaius
HaTypaJbHBIX, [EbIX,
paloOHATbHBIX,
IENCTBUTEIILHBIX

YHCETI,

— IMOHUMATh U OOBACHATE
pasHHUIly

MEXKly TO3UIIMOHHON 1
HENO3ULIMOHHON
CHCTEMAaMU 3aIlUCH YUCE;
— TEPEeBOJIUTD YUCIIA U3
OJIHOM

CUCTEMBI 3aIUCH (CUCTEMBI
CUHCTICHHS) B APYTYIO;

— IOKa3bkIBaTh U
HCIIOJIL30BaTh

MIPU3HAKY JITTUMOCTH, CYMMBI
)54

MIPOU3BEICHUSI IPU
BBIITOJTHEHU U

BBIYMCIICHHUH U PEIICHUN
3aj1a4;

— BBINOJHATH OKPYTJIEHUE
panMoHAIBHBIX U
HUppaMOHAIBHBIX

YHCell ¢ 3aJITaHHON TOYHOCTBIO;
— CpaBHUBATh
JNENCTBUTEILHBIC

qrcia pa3HbIMH Crloco0amu;
— yHNopsA0YMBAaTh YKCIA,
3alMcaHHbIC B BUC
OOBIKHOBEHHOH 1
JECITUYHOMN

KOMIUIEKCHBIX YHUCEIL;
— CBOOOJTHO BBITIOJHSATH
TOXKIECTBEHHBIC
npeoOpa3oBaHMs
TPUTOHOMETPHYCCKHUX,
jgorapupMUUECcKUX,
CTEIICHHBIX BBIPAKCHUI;
— BiaaeTh popmyioi
ounnoma HrrotoHa;

— MPUMEHSTH TIPU
pellIeHUH 3a]]a4 TEopeMy
0 JJMHEHHOM
MpEeJICTaBICHUH

HO/I, Kuraiickyto
TeopeMy 00 ocTaTkax,
Maunyro teopemy depma;
— MPUMEHSTH TpHU
pelleHnu 3a1a4
TEOPETHUKO -

YHUCIIOBBIE (DYHKIUU:
YHCII0

Y CyMMa JI€IUTENEN,
byHKIMIO Diinepa;

— TIPUMECHSTH IIPU
pelIeHnu 3a1a49

LIETTHBIE APO0H,
MHOTOYJICHBI C
NEUCTBUTEILHBIMU U
HETBIMU

ko3 durnrentamu;

— BIAJACThH
TTOHATHSIMH:
PUBOUMBIC U
HEIPUBOUMbBIE
MHOTOYJICHBI;
OPUMEHSTh UX TIPU
pElICHUH 3a]1aY;




Clly4asix;
—  BBITNOJHATH HECTIOKHBIC
npeoOpa3oBaHMs MEJIBIX U IPOOHO-
paIMoHaIbHBIX OYKBEHHBIX
BBIPAKEHHUI;

— BBIpaXaTb B IIPOCTEUIINX
Cllydasix M3  PaBEHCTBA  OJHY
MIEPEMEHHYIO Yepe3

ApPYTHE;

BBIYUCIISATH B MPOCTHIX

CIIy4asx 3HaYCHHS

YHCIIOBBIX M OYKBEHHBIX
BBIPXKEHUH, OCYIIECTBIISIS
HE00XOTUMBIE MTOJICTAHOBKH

1 ripeoOpa3oBaHus;

B nosceonesnoui orcuznu u

npu u3yueHuu Opyaux

VUEOHBIX NPEOMEMOB:

— BBITIOJTHSATH JICUCTBUS C
YHUCIIOBBIMU JAHHBIMU TIPU
pElICHNN 3a1a9

MIPAKTUIECKOTO XapaKTepa u

3a/1a4 U3 Pa3InIHbIX

o0yacTel 3HaHHH,

WCIIOJIB3YS TIPH

HE00X0AUMOCTH

CIPaBOYHbBIE MATEPUAIIBI U
BBIYHCITUTENbHBIC

YCTPOMCTBA;

— COOTHOCHTD pealTbHbIC
BEJIMYHHBI, XapaKTePUCTUKA
00BEKTOB OKPYKAIOIIEro

MHpa ¢ UX KOHKPETHBIMH
YHCIIOBBIMU 3HAYCHUSIMU;

— HCIOJIb30BaTh METO/IbI
OKpPYTJICHUS U IPUKUIKA

MIPU pelIeHUN

MPAKTUYECKHX 3a7a4
MMOBCEIHEBHOM JKU3HU;

Yyebnuvix npeomemos:

— OLIGHUBATb,
CpaBHUBATH U
WCIOJIb30BaTh MIPH
pEIICHUH TPAKTUICCKUX
3a/1a4 YUCIIOBbIC 3HAUCHUS
peabHBIX BEITHYWH,
KOHKPETHBIC YHCIIOBBIC
XapaKTePUCTHKH O0BEKTOB
OKPY’KaIoIIero MHpa.

po0w, Yrciia, 3aMCaHHbIE C
UCIIOJIb30BaHUEM
apu(METHIECKOTO
KBaJIpaTHOTO KOPHS, KOpHEH
CTereHH OO0JIbIIe BTOPOH;
— naxoauth HOJI u HOK
pa3HBIMH CTIOCOOAMU U
UCIIONIb30BaTh UX MPH
pEIICHNY 33]1aY;

—  BBINIOJHSATH
BBIUMCIICHUS U
npeobpazoBaHus
BBIPAKECHUH,
coJIeprKaIInx
JICACTBUTEIIbHBIC

4Kclia, BTOM YHCIe
KOPHH HAaTypaTbHBIX
CTEIICHEM;

—  BBINIOJTHATH
CTaH/IapTHbHIE
TOXK/ICCTBECHHBIC
npeodpazoBaHus
TPUTOHOMETPHUCCKHUX,
norapupMuIecKuX,
CTCTICHHBIX,
WppaIoHaIbHbBIX
BBIPAKCHUIA;

B noeceonesnoi scuznu
U npu u3yyeHuu Opyaux
npeomemos:

— BBITIOJTHATH U
OOBSICHSITH

Pe3yNIbTaThI

CpaBHECHHSI

pe3yJIbTaToB
BBIYMCIICHUI

— TPUMEHSATH IPU
peuieHnu 3aaa4
OcHOBHYIO TEOpeMyY
anreopsl;
IIpoCTeNIIne
byHKIUN
KOMIUIEKCHOU
MEPEMEHHOMN KaK
reOMEeTpUUYECKUE
npeoOpazoBaHusl.




MU PELICHUN TPAKTUIECKUX
3aja4, B TOM YHCJIIe
MPUOITKCHHBIX

BBIYMCIICHUH, UCTIONB3YS
pa3HbIe CIIOCOObI CPABHEHUH;
— 3aIUCHIBATH,

CpaBHUBATh, OKPYTJISATH
YHCJIOBbIE JJAHHBIE;
UCIIOJIb30BaTh pealibHbIC
BEJIMYMHBI B Pa3HBIX CHCTEMaxX
U3MEpEeHus;

— COCTaBJIATh U OLIEHUBATh
pa3HBIMU cIIOCOOaMU
YHCIIOBbIE

BBIPA)KEHUS MIPH

peIIeHIH TPAKTUIECKUX 3aa4
U

3a/1a4 U3 IpYrux y4yeOHbIX
IpEAMETOB.

YpaBHeHnus u
HEPAaBEHCTBA

— Pemarts nuHeiHbIe

yYpaBHEHUS U HEPABEHCTBA,
KBaJpaTHBIEC YPABHECHHS;

— peuaThb

norapuMHUIEcKue u

MOKa3aTeIbHbIE YpaBHEHUS BUJIA
loga(bx + ¢)=d, abx +c=d (roe d
MOHO MPEJCTaBUTh B BUJI€ CTEIICHU
C OCHOBAHHMEM a) U HEPaBEHCTBA
Buja logax<d, ax<d (rze d

MOKHO TIPEJICTAaBUTh B BHUJIE CTEIICHU
C OCHOBaHUEM a);

— MPUBOJIUTH HECKOJBKO

IIPUMEPOB KOPHEU
TPUTOHOMETPUYECKOTO YPABHEHHUSI
BHJA SIN X =&, COS X = a, tgx = a, ctg
X = a, I7ie a — TaOJIMYHOE 3HAUYECHUE
COOTBETCTBYIOIIEH TP

— Pemars HecoxHbIE
palroHaIbHbIE,
[IOKa3aTelIbHBIC,
Jorapugmuueckue,
TPUTOHOMETPUYECKHUE
YpaBHEHUs1, HEPABEHCTBA U
UX CUCTEMBI, TPOCTEUIINE
HppaLMOHAIIbHBIE
YPaBHEHUS U HEPABEHCTBA;
— HCIIOJB30BaTh METObI
penieHusl ypaBHEHU:
IIPUBEJICHUE K BUY «IIPO-
U3BEJICHUE PABHO
HYJIONUIH

«4aCTHOE PAaBHO HYIIIO»,
3aM€Ha [IEPEMEHHBIX;

— HCIOJIb30BaTh

METOJ] UHTEPBAJIOB

— CB060OAHO ONEPUPOBATH
MOHATHUSIMH: YPaBHEHHUE;
HEPABEHCTBO; PABHOCUJIbHbBIE
YpaBHEHUS U HEPABEHCTBA;
YPaBHEHUE, SABJISIOLIEEC
CJIEICTBUEM JIPYTOTO
yYpaBHEHUS; YpaBHEHUS,
pPaBHOCHUJIBHBIE Ha
MHO>KECTBE;
PaBHOCHJIbHBIE
npeoOpazoBaHus
YpaBHEHUU;

— pelaTh pa3Hble BUAbI
YPaBHEHUI U HEPABEHCTB U
UX CHUCTEM, B TOM YHCIIE
HEKOTOpBIE YpPaBHEHUS
TPEThEUN U YETBEPTOM
CTeTeHel, ApoOHO-

— CBoboaHO
OTpeNieNTh
THUI ¥ BBIOUPATh METO]

pCHICHUS MOKA3aTCIbHBIX

U JIOTapu(MUIECKUX
YpaBHEHUH U
HEPABEHCTB,
HPPALMOHATBHBIX
ypaBHEHUHU U
HEpPABEHCTB,
TPUTOHOMETPUYECKUX
ypaBHEHUHU U
HEPABEHCTB, HX
CUCTEM;

— CsBoOomHoO
pelarb CUCTEMBI
JIMHEHBIX
YpaBHEHUU;




UTOHOMETPUYECKON (PYyHKITUH;

Host

peleHus

HEPABEHCTB;

— HCIOJIb30BaTh
rpaduuecKuii MeTo.

U1 IPUOJIMKEHHOTO
peuIeHusl ypaBHEHUI

U HEPABEHCTB;

— wu3o0paxarb Ha
TPUTOHOMETPUUECKON
OKPYKHOCTH

MHOKECTBO PELICHUM
TPUTOHOMETPUUECKUX
ypaBHEHUH U

HEPAaBEHCTB.

B noeceonesnoii srcuznu u
npu U3yyeHuu opyeux
VueOHbIX NPeOMemos:

— COCTaBIIATh U peuiarhb
YPaBHEHUS, CUCTEMBI
YpPaBHEHUI U HEPABEHCTBA
IIPH PEIICHUN HECIIOKHBIX
MIPaKTUYECKUX 3a7a4 1 3a/1a4
U3 IPYrux y4yeOHbIX
MIPEeIMETOB;

— HCIOJIb30BaTh
YpaBHEHHUSI U HEPABEHCTBA
JUISL IOCTPOEHUS U
UCCIIEIOBaHUS
MPOCTEUIIINX
MaTeMaTHYECKUX MOJeIeH
peaJIbHBIX CUTYallul WUIIH
IIPUKJIAJHBIX 33]a4;

— yMETh
MHTEPIPETUPOBATH
IIOJIyYEHHBIN [TPU pEIICHUN
YPaBHEHUs, HEPABEHCTBA

paLyoHaIbHBIE U
UPpaLMOHAJIBHEIC,

— OBJIAJIETh OCHOBHBIMH
TUIIAMU [10KA3aTEIbHBIX,
JOrapu(pMHUUECKUX,
HppaliOHAIIBHBIX,
CTCTICHHBIX YPaBHEHUHN U
HEPaBEHCTB U
CTaHapTHBIMU METOAAMHU
UX pelleHUu U IPUMEHSTh
UX IIPY PELICHNH 33]1a4;
— IPUMEHSTH

TeopeMy besy k
pELIEHUIO0

YPaBHEHMU;

— MPUMEHSTHh TEOpEMY
Buerana pemenus
HEKOTOPBIX YPAaBHEHUI
CTETIEHHU BBIIIIE BTOPOM;
— MOHUMAaTh CMBICI
TEOPEM O PABHOCUIIBHBIX
1 HEPaBHOCUJIbHBIX
peoOpa3oBaHUgX
YPaBHEHUHN U YMETh UX
JTOKa3bIBaTh;

— BIAJIETh METOJaMU
pellIeHNs] ypaBHEHUH,
HEPaBEHCTB U UX

CUCTEM, YMETH

BBIOMpATh METOJ]
pelieHus u
000CHOBBIBAaTh CBOM
BBIOOD;

— HCIOJIb30BaTh METOJ
HMHTEPBAJIOB JUIS pELIECHUS
HEPABEHCTB, B TOM YHUCJIE
JIpOOHO- palOHATBHBIX U

— pelarhb
OCHOBHBIC TUIIBI
YpaBHEHUU U
HEPABEHCTB C
napamMeTpamu;

— IPUMEHSTH IIPU
peuieHuu 3a1a4
HEPAaBEHCTBA
Komn—
bynskosckoro,
bepnymn;




HJIM CUCTCMBI PE3YJIbTarT,
OLIEHUBATb €ro
IpaBoI01001e

B KOHTEKCTE 33aHHOM
peanbHON CUTYalH I
MIPUKJIATHOM 3a7a4H.

BKJIIFOUYAIOLINX B CeOsI
UppalOHAIbHbIE BHIPAKEHHUS
;

— peuaTh
anreOpanvecKue
yYpaBHEHHS ¥ HEPABEHCTBA
U X CUCTEMBI C
napameTpamu
anredpanveckum u
rpauuecKuM MeToJamH;
— BIAJETh Pa3HbIMH
METO/IaMHu
JI0Ka3aTeNbCTBA
HEpPaBEHCTB;

— peliaTh ypaBHEHUs

B I[EJIBIX YHCIIaX;

— u300paxkaTh Ha
TUTOCKOCTH MHOYKECTBA,
3aJaBaeMble YpaBHEHUSIMH,
HEPaBEHCTBAMH M UX
cUCTEMaMH;

—  cBOOOIHO
UCIIO0JIb30BaTh
TOXKIECTBEHHBIE
npeoOpa3oBaHus IPU
peleHnun ypaBHEHUN U
CUCTEM ypaBHEHUU; B
NOBCEOHEBHOU HCUSHU U
npu usyyeHuu opyaux
npeomemos:

— COCTaBJISITh U PEIIaTh
ypaBHEHUS, HEPABEHCTBA,
UX CUCTEMBI IIPH
pelIeHny 3a1a4 U3

ApYrux
y4eOHBIX IPEMETOB;




—  BBINIOJHSATH OLICHKY
MIPaBOMOI00MS
pe3yabTaTOB, MOJIYy4aeMbIX
IIPU pPeIIeHUU

Pa3IUYHBIX

ypaBHEHUH,

HEPaBEHCTB U UX

CUCTEM, TIpH

pelIeHNH 3a- Aad

U3 JPyrux

y4eOHBIX

PEeIMETOB;

— COCTaBIISATh U peliaTh
ypaBHEHHUS U HEPABEHCTBA C
napaMeTpaMHu P PEIICHUH
3a/1a4 U3 IPYrux yueOHBIX
MPEIMETOB;

— COCTaBJIATh
ypaBHEHHUE,

HEPABEHCTBO MU UX
CUCTEMY,

OTIHMCHIBAIOIIUE

peabHyIO CUTYAIHIO

WJIH TIPUKIIATHYIO

3a/1a4y,
WHTEPIPETUPOBATH
MTOJTydeHHBIC

pE3yIBTaTHI;
HCITOJIb30BaTh
MIPOrpaMMHEIECPEICTBA TPH
PEIICHUH OTICITHHBIX
KJIACCOB YPaBHEHUU U
HEPaBEHCTB.

DOYyHKIUHT

OnepupoBarh NOHATHAMMU:
3aBUCHUMOCTh BEJIMYUH, PYHKLIUS,
apryMeHT U 3HaYeHue (QyHKIUH,
o0JacTh onpesesieHus: U MHOXKECTBO

OnepupoBath MOHITUSIMHU:

-yeTHAA U
HeueTHas

GbyHKIMY;
-CTPOHTH ICKHU3

— Bnaners noHSATHSIMU:
3aBUCHUMOCTH BEJIMYUH,
(byHKLHSA, apTyMEHT U
3Ha4YeHHE (PYHKIMH, 00JIaCTh

— Bnaners nousTueM:
aCHMIITOTa; YMETh €ro
MIPUMEHSATD IIPH
pEllIEeHNH 3a/1ay;




3Ha4eHUH PyHKUUH, rpaduk
3aBUCUMOCTH, TpaduK GyHKIUH,
HYJIH (QYHKIIUH, TPOMEKXYTKH 3HAKa
IIOCTOSIHCTBA, BO3pacTaHUE U
yObIBaHUE (QYHKIIUN HA YHCIOBOM
IIPOMEXYTKE, HauOoJIbIlIee U
HaMMEHbIIIee 3HaUeHUs (PYHKIIMY Ha
YHCIIOBOM ITPOMEXYTKE,
nepuonnveckas (yHKIHS, TIEPUO/T.
— ONEepUpPOBaTh MOHATUAMHU:
npsimMasi U1 oopaTHast
MPONOPIMOHATILHOCT, TMHEHHAS,
KBaJ[paTU4Hasi, JorapupmMuieckas
U TIOKa3aTenbHas GyHKLUH,
TPUTOHOMETPHUYECKUE (PYHKITUH;
pacrio3HaBaTh rpaduku GyHKIUH
npsiMoit U oOpaTHOH
MPONOPIMOHATBHOCTH, TUHEWUHOM,
KBaJIpaTU4HOM, JTorapu(pMUYECcKOi,
[IOKa3aTEIIbHOU U
TPUTOHOMETPHUYECKUX (QYHKIUH
COOTHOCHUTH UX ¢ (OopMyJiaMH,
KOTOPBIMU

— OHH 3aJIaHbl;

— HaXOJWTH M0 rpapuKy
NPUOIMKEHHO 3HAYCHUS

(GYHKINHU B 3aJaHHBIX TOYKAX;

— OMpEAeNATh Mo rpauxy
cBoiicTBa pyHKUIMHU (HYIH,
MIPOMEKYTKH 3HAKa MOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH,
HauOOoJbIINE U HAUMEHBIIINE
3HAYCHHUS HT. I1.);

CTPOUTH 3CKHU3

rpadukad yHKIHH,
YIOBJICTBOPSIOIIEH NPUBEICHHOMY
Habopy

rpaduka GyHKIUH,
aCHMITOTBHI, HyJIU (pyHKINN
UT. 1.);

— OIpeneNsiTh 3HaYeHUE
(GYHKINU IO 3HAYCHUIO
aprymMeHTa npu

Pa3IMYHBIX CIIOCO0ax
3amanus QyHKINY;

— CTpOUTH
rpaduk u
M3YyYeHHBIX (DyHKI]
Hii;

— pemathb
ypaBHEHUS,

MPOCTEUILINE CUCTEMBI
YPaBHEHHUH, UCTIOJIb3Y

o

CBOICcTBa PyHKIMI 1

UX rpauKu.

B noeceonesnoii srcuznu u
npu U3yyeHuu opyeux
VueOHbIX NPeOMemos:
OINPEAEIATH O
rpadukam u

HCII0JIB30BATh IS

pelIeHrs MPUKIaIHbBIX
3a/1a4 aCUMITOTHI.

— ONPENENATh M0 rpapuKam
MIPOCTEMILINE
XapaKTepUCTUKU
MEPUOJNYECKHUX TPOLIECCOB
B OMOJIOTHH, SKOHOMHUKE,
MY3BIKE, PaJIUOCBS3H U T. II.
(ammuuTyna, MEPUOA U T. I1.).

OIIpe/IeNICHUsI U MHOXKECTBO
3HA4YCHHUH QPYHKIUH, Tpaduk
3aBHCUMOCTH, IpauK
byHKIMM, HYTH QYHKIIAH,
MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA,
BO3pPAcTaHHUE HA YHUCIOBOM
IPOMEXKYTKe, yObIBaHHE HA
YHCIIOBOM ITPOMEXKYTKE,
HaubobIlee 1 HAUMEHbIIIee
3HaueHus: QyHKIUU

Ha YHCJIOBOM IPOMEXKYTKE,
nepuoanyeckas QyHKIus,
NepHOJI, YCTHAS U HEUETHAs
(YHKIIUY; YMETh PUMEHSITh
9TH TMOHATHUS TIPU PELICHUN
3azay;

BJIQ/IETh TIOHATHUEM:
CTCTICHHAS (DYHKIIHSI; CTPOUTH
ec

rpad¥K ¥ yMeTh IPUMECHSATh
CBOMCTBA CTEIEHHOMN
(YHKIIUY IpU PELICHUH
3a/ad;

— BIAJETh

MOHATHSIMHU:

MoKa3areabHas

(GyHKIHS, DKCTIOHEHTA;
CTPOUTH UX TpaduKu U
YMETb IPUMEHSITh

CBOMCTBA

MOKa3aTeJIbHON
GyHKIMHATIPU PEIICHUH
3amad;

— BIAJETh

MTOHSITHEM:
JorapupmMuuecKas
(GYHKIHS; CTPOUTH €€

IPUMEHSTH METO/IbI
peLIeHHs TTPOCTEHIIHX
Qg depeHraIbHbIX
ypaBHEHUI IEPBOTO U
BTOPOTO MOPSIIKOB.




yCIIOBUH (IIPOMEKYTKHU
BO3pacTaHUs U YOBIBAHUA,
3HaYeHue (PYHKIIUU B 3a-
JAHHOM TOYKE, TOUKHU
3KCTPEMYMOB.

B nosceonesnoti srcuznu u
npu u3yueHuu Opyaux
VUeOHbIX NPeOMemos:

— OIpEAeIATh 10
rpadukam U UCIOJIb30BATh
JUISL pEeLEHUS TPUKJIIaIHBIX
3a-

Jla4 CBOMCTBA peaNIbHbBIX
MPOLECCOB U 3aBUCUMOCTEN
(maunOouplIuE U
HaWMEHBIIINE 3HAYCHHUS,
MIPOMEXKYTKH BO3paCTaHUs
1 yOBIBaHUSI, POMEKYTKHU
3HAKOIIOCTOSIHCTBA, MIEPUO]T
U T. I1.), UHTEPIPETUPOBAThH
CBOWCTBA B KOHTEKCTE
KOHKPETHOW MPAaKTHYECKOU
CUTYaIIHH;

rpaduKu

YMETh IPUMEHSTh
CBOIICTBa
norapudmmaeckoi
(YHKLIMU TpU peIIeHUH
3azay;

— BJIQJETh IOHATUEM:
TPUTOHOMETPUIECKUE
(yHKIMU; CTPOUTH UX
rpaduxu

U YMETb IPUMEHSATh
CBOMCTBa
TPUTOHOMETPHUUYECKUX
(GyHKIHIA IPY peIIeHUN
3ajay;

— BIAJIETh MNOHATHEM:
oOpartHas QpyHKIUS;
MPUMEHSTH 9TO TOHSATHE
IpY PELICHUH 3a/1aY;

— TIPUMEHSTH IpU
pEeLIeHUH 3aj]au CBOMCTBA
(yHKIUI: 4YETHOCTb,
HEePUOJUYHOCTD,
OTPaHUYEHHOCTB;

— TIPUMEHSTH IPH
pelIeHny 3a1a4
npeoOpa3oBaHus TpapuKoOB
byHKIHIH;
BJIQJICTHIIOHATHIMU: YHCIIOB
bI€ I1OCJIEOBATEIbHOCTH,
apudMeTnyecKas u
reOMETPHYECKas IPOrPECCHH;
— HPUMEHSATH [IPU PELICHUN
3a1a4

CBOMCTBA U IIPU3HAKU

apudMeTHIeCKOn
Y T€OMETPUYECKOI




MIPOTPECCHIL;

B nosceomnesnoti scusznu u npu
usyuenuu opyaux yueOHolx
npeomemos:

— ONpENeNsTh 10 rpaduKaM u
WCIIOJIb30BATH JJISl PEIICHUS
MIPUKJIAIHBIX 3a-

Jla4 CBOMCTBA peaJIbHBIX
IPOIIECCOB

Y 3aBUCUMOCTEH (HanOobIIne
u

HAMMCHBIIINE 3HAYCHHSI,
POMEKYTKH BO3pPACTAHUS U
yOBIBaHUS, IPOMEKYTKH
3HAKOMOCTOSIHCTBA,
ACHUMITOTHI,

TOUKH Ieperuda, nepuos u T.
n) ]
UHTEPIIPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM
MPAKTHYECKON CUTYaIUH;

— ONpEeNENsITh 1Mo rpaduKam
MpOCTeHIIre XapaKTePUCTUKH
MEPUOANUECKUX

MPOIECCOB B OMOJIOTHH,
HSKOHOMHUKE,

MY3BIKE, PAJAUOCBS3H U T. 1.
(amrutH-

TyJla, IEPUOI U T. II.).

JJ1eMeHThbI
MaTeMaTH4YeCcK
oro

aHaJIN3a

OnepupoBaTh MOHITUSIMH:
MPOM3BOIHAS (PYHKIINH B

TOYKe, KacaTeJabHas K

rpaduky GyHKIUH,

pou3BoIHAs (HYHKITUH;

— OTIpeNIeNATh 3HAaUeHUE
MIPOU3BOIHOM (DYHKIIMU B TOUKE 10
M300paXKEHUIO KacaTelIbHOH K
rpaduky, MPOBEACHHON B

3TOH TOUKE;

Bpraucisats npon3BOIHYIO
OJIHOWIEHA, MHOT'O4JICHA,
KBaJIpaTHOT'O KOPHI,
IIPOU3BOJIHYIO CYMMBI
INZEINIVIZH

— BBIYUCIIATH
IIPOU3BOJIHBIC
3JIEMEHTAPHBIX (QYHKIHUN
M UX KOMOMHAIIHI,
Hcnonw3ys cripaBo4HbIE
Mare

Bmagers moHsaTHEM:
OECKOHEUHO

yOBIBaroIas reoMeTpuIecKas
Mporpeccust

Y YMETh IPUMEHSTH €ro MpH
pelIeHun 3a1ay;

— TNPUMEHSTH AJiA
pelIeHus 3a1a4

TEOPUIO TIPEIEIIOB;

— BIIAACTH MOHATHSIMU:

CB00OOIHO BIaIETh
CTaH/IapPTHBIM ammapaToM
MATEMATHUYCCKOT' O
aHaJIn3a IJIsd BIYUCIICHUA
MPOU3BOTHBIX (PYHKITH
Y OJHOI IEPEMEHHO;
— cBOOOIHO

MPUMEHSTD anmapar
MaTEMATHYECKOTO
aHaau3a IS




— peliaTh HECIOXKHBIE 3a]]a4i Ha
IIPUMEHEHHE CBSI3U MEKIY
MIPOMEKYTKAMU MOHOTOHHOCTH U
TOUYKaMU 3KcTpeMyMa (PyHKIUH, C
OJIHOM CTOPOHBI, U IPOMEKYTKAMU
3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM ATOH PYHKIIMH — C
ApYTOii;

B nosceonesnoti sorcuznu u npu
uzyyeHuu opyaux y4eOHvlx
npeomemos:

— TO0JIb3YACh rpaduKamu,
CpaBHUBATh CKOPOCTH
BO3pacTaHMsI(POCTa, HOBBIILICHUS,
YBEIIMYCHUS UT. 1) WIN CKOPOCTH
yObIBaHUS (TaeHUs, CHIDKEHUS,
YMEHBUICHUSH T. T1.) BEJTMYUH B
peanbHBIX Mpoleccax;
COOTHOCHUTH T'pauKH peabHbIX
MPOILIECCOB U 3aBUCUMOCTEN C UX
OTTMCaHMSIMH,

BKJTIOYAIOIIUMHU

XapaKTePUCTHKH CKOPOCTH
n3MeHeHus (ObICTPBIi

POCT, IJIaBHOE TTOHIKEHHE

U T.IL);

— HCIIOJIb30BaTh rpaduku
peaTbHBIX MTPOIECCOB IS
PEIIEHHSI HECITOKHBIX
MPUKIIAJHBIX 33134, B TOM

qucIie onpeaessis 1o

rpaduKy CKOpOCTb XO7a
npoiiecca;

pHUaIb;
— HCCIe0BaTh
GdbyHKIIMHM Ha
MOHOTOHHOCTb, HAXOJ/IUTh
HauOOJIBIINE U
HaWMCHBIIIKE 3HAYCHUS
(yHKIHHA, CTPOUTH
rpaguKu MHOTOUYJICHOB U
MPOCTHIX PAIIMOHATIBLHBIX
GbyHKINH C
HCITOJIb30BaHUEM
amnmapara
MaTeMaTU4eCKOro
aHaJIn3a.

B nosceonesnoti srcusnu u
npu uzyyeHuu Opyeux
VUEOHBIX NPEOMEMOB:

— pelaTh NpUKIaTHbIE
3aJ1a4u 13 OMOJIOTHH,
(bU3HUKYN, XUMUH,
YKOHOMHKHH JIPYTUX
MIPEeIMETOB, CBSI3aHHBIE C
HCCICAOBAaHUEM
XapaKTePUCTHK peaTbHBIX
MIPOIIECCOB, HAXOXKICHUEM
HauOOJBIINX U
HaMMEHBIIINX 3HAYCHUH,
CKOPOCTH W YCKOPEHHUS U T.
I1., HHTEPIPETHPOBATH
MOJIy4eHHBIE

pE3YNbTATHI.

OCCKOHEYHO OOJIbIINE
YHCJIOBEIE
[MOCIE0BATEILHOCTH
1 0ECKOHEYHO MaJlble
YHCIIOBEIE

IMOCJIICA0BATCIIbHOCTU, YMCTH

CpaBHHBATh
OCCKOHEYHO

OoJIbIIINE U

OCCKOHEYHO

MaJibie

IIOCJICA0OBATCIIbH

OCTH;

— BIIAJICTh MOHATUSIMHU:
npou3BOIHAs (DYHKINH B
TOUKE, TPOU3BOTHAS
byHKIIMH;

—  BBIYUCIIATH
MIPOU3BOIHBIC
3IIEMEHTaPHBIX

byHKIMA 11X
KOMOMHAIIHIA;

— HCCIIeI0BaTh
GbyHKIIUY Ha
MOHOTOHHOCTD U
KCTPEMYMBI;

— CTpOUTh TrpaduKu

u

NOPpUMCHATE UX K PCHICHUIO

3aja4, B TOM YHCIIE C
napaMeTpoM;

— BIIJCTh MOHATHEM:
KacaTenbHast K rpauky
(dbyHKIIMH; YMETh
MPUMEHSATH €r0 IPU
peLIeHUH 3a1a4;

—  BIIQJCTh MOHITUSAMHU:

WCCIICJIOBAHHUS
GyHKIHHA 1

HOCTPOCHHS IPaUKOB,
B TOM YHCIIC
UCCJICJIOBAaHUS Ha
BBIITYKJIOCTb,

— ONepupoBaTh
HIOHSATHEM
nepBooOpa3zHOi

JUTSL PEIICHUS

3a/1ay;

— OBIIAJICTh
OCHOBHBIMH
CBeJCHUsIMU 00
WHTETpale

Hprorona—

JletitouuIa

U ero

MPOCTEUIINX
MPUMEHEHUSX;

— ONepupoBaTh B
CTaH/IapPTHBIX
CUTYaITUIX
POU3BOTHBIMU
BBICIITUX TTOPSIIKOB;

— yMeTb IPUMEHSITh
TP pEIICHUH 3a/aq
CBOICTBA HETIPEPHIBHBIX

byHKIINHA

— YMETb IPUMEHSATH
IIPU PELICHUH 3a1a4
TEOPEMBI
Beiepmrpacca;

— YMCTb BBIIIOJIHATH IIP




nepBooOpasHas,
OnpeAeICHHbBIN

WHTErpa,

PUMEHSTH TEOPEMY
Herorona— JleiiOauma u e¢
CIICAICTBUS JIJIsS

pereHusI

3ajay;

B nosceonesnoti sorcuznu u npu
usydenuu opyaux yueOHwvlx
npeomemos:

— pelIaTh IPHUKJIATHbIC
3a/1a4u U3

Oouosoruu, PU3NKMU, XUMHUU,
SKOHOMHKH H JPYTUX
IPEIMETOB,

CBSI3aHHBIE C UCCIIEIOBAaHUEM
XapaKTePUCTHK MPOIECCOB,
UHTEPIPETUPOBATH
MONTy4YeHHbBIE

pe3yIbTaThl.

HOJIMKEHHBIE
BBIYHCIICHHS (METOIbI
pelieHus: ypaBHCHUH,
BBIYHCIIEHUS
OIIpEEIEHHOTO
UHTETpaia);

— YMETbh MPUMECHSITh
MIPUIIOKEHNE
MIPOU3BOAHOMN U
ONPEACTICHHOTO
WHTErpajia K pericHuIo
3aJ1a4 €CTECTBO3HAHU,
— BJIAJETh HOHATHSAMU:
BTOpAast TPOU3BOTHAS,
BBITYKJIOCTh rpaduka
byHKIINH; YMETh
UCCIIeIOBAaTh (PYHKIINIO
HAa BBIMTYKJIOCTb.




CraTtuctuka u
Teopust
BEPOSAATHOCTEI,
JIOTMKA H
KOMOUHATOPHK
a

— OnepupoBarb

OCHOBHBIMH

OIMCaTEIbHBIMHU
XapaKkTepUCTUKaMU

YHCIIOBOTO

Habopa: cpeHee
apupMeTHIeCcKoe, MeInaHa,
HanOoJIbIIIee M HAUMEHbIIIEE
3HAYCHUS;

— OIIepPHUPOBATH

MOHATHUSIMH: YacTOTa U
BEPOATHOCTH COOBITHS,
CIIy4YaiiHbII

BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMU
3JIeMEHTapPHBIMU

COOBITHSAMHY;

—  BBIYHCISTH BEPOSTHOCTH
COOBITHI Ha OCHOBE MO/ICYETa YNCIIa
HUCXOIIOB; B nosceonesnoul scuznu u
npu u3yHeHuu Opyaux npeomemos:
— OICHWBATh, CPAaBHUBATH U
BBIUUCIIATH B MPOCTBIX CIydasix
BEPOSTHOCTH COOBITHI B peasibHOI
KHU3HH;

— YUTaTh, COMOCTABIISTH,
CpaBHUBATh, UHTEPIPETUPOBATH B
MPOCTHIX CITydasix peajbHbIe
JlaHHBIE, TIPE/ICTAaBICHHBIE B BUJIE
TabJyul, AUarpaMM, rpapuKoB.

— WMerts npeacraBnenue: o
JTUCKPETHBIX U
HEIPEPBIBHBIX

CIIy4aHbIX BEJTMYUHAX U
pacnpeeseHusx, o
HE3aBHCHUMOCTH CITy4alHBIX
BEJIMYUH; O
MaTeMaTHYeCKOM OXKUJAAHUU
U JUCTIEPCUH CITy4YailHBIX
BEJIMYHH; O HOPMAJIbHOM
pacnpeselieHuy U IpuMepax
HOpPMAaJIbHO
pacnpeeneHHbIX
CIIyYaiHbIX BEJIUYUH;

— MOHUMATh CYTh 3aKOHA
OOJIBIINX YKCeT U
BBIOOPOYHOT'O METO/1a
U3MEpPEHUS BEPOSTHOCTEM;
— HMETh

npeJcTaBiIeHue 00
YCJIIOBHOM BEPOSITHOCTH U

0 IIOJIHOM BEPOSITHOCTH,
MIPUMEHATH UX B PEIICHUHN
3a/1a4;

— HMETh

IIPE/ICTABIEHUE O

BaYKHBIX YACTHBIX BUJIAX
pacrpeneeHui u
MIPUMEHSATH UX B

pELIeHNH 33/1a4;

— HMETh

IIPE/ICTABIEHUE O
KOPPETSLHY CTy4aiHbIX
BEJIMYHMH, O JIMHEHHOI
perpeccum.

B nosceonesnoii srcuznu u
npu uU3yueHuu Opyaux

— OnepupoBarb OCHOBHBIMHU
OInucaTeIbHbIMU
XapaKTepUCTUKAMH YHCIOBOTO
Ha0opa; MOHATHIMMU:
reHepanbHast

COBOKYIIHOCTb M BBIOOPKA;
— OIEepUpOBaTh MOHATHAMMU:
4acToTa U BEPOSITHOCTh
COOBITHS,

CyMMa U IpOM3BeIeHUE
BEPOSATHOCTEW; BEIYUCIISATD
BEPOSITHOCTH COOBITUH Ha
OCHOBE

IIOJICUETA YMCIIa UCXOJIOB;
— BJIaJIeTh OCHOBHBIMU
HOHATHAMU
KOMOMHATOPUKHU U YMETh
HNPUMEHSTh UX

IIPU PELLIEHUH 33/1a4;

— UMETb IpejcTaBIeHue 00
OCHOBax T€OpUHU
BEPOSITHOCTEM;

— HMETh IPEJCTaBICHUE O
JTUCKPETHBIX U
HENPEPHIBHBIX CITy4aifHBIX
BEJIMYMHAX U
pacnpenenexusx, o
HE3aBUCHMOCTH CIIy4alHBIX
BEJIMYHH;

— HWMETh IPEeJCTaBICHNE
0 MaTeMaTH4YEeCKOM
OKUJAaHUH U JUCTIEPCUU
CIIy4alHbIX BEJIMYUH;

— HMeTh

IIPEICTABICHUE O
COBMECTHBIX
pacnpeneneHusx
CIIy4alHBIX

BEJIMYMH;

— UMETh NPEJCTABICHUE
0 IIEHTpaJIbHON
IIPENEIIBHON TEOPEME;

— UMETh NPEJCTABICHUE
0 BEIOOpOYHOM

ko3 purmenTe
KOppEISLHH U JINHENHON
perpeccuu;

— UMETh NPEJCTABICHUE
0 CTaTUCTHYECKUX
TUIIOTE3aX U MPOBEPKE
CTaTUCTUYECKON
TUIIOTE3bI, O CTATUCTUKE
KpUTEPUS U €€ YpOBHE
3HAYMMOCTH,;

— UMETh NPEJCTABICHUE
0 CBSI3U DMIIMPUYECKUX

U TEOPETUYECKUX
pacipeneneHun;

— HMETh
IIPEJCTABIIEHUE O
KOJAUPOBaHUH,

JBOMYHOM 3aIHCH,
JIBOMYHOM Jie-

pese;

— BIAJEThH

OCHOBHBIMU

MOHATHSIMHU TEOPUU
rpados (rpad,

BepIIMHa, pedpo,
CTETEHb BEPLINHBI,

yTh B rpade) u
YMETBIIPUMEHSATD UX

IIPU PELLIEHNH 3a/1a4;

— HMETh
IIPE/ICTABIICHUE O
JEPEBbSIX U YMETh
INPUMEHSATH €r0 NpU
pELICHNH 3a/]a4;




npeomemos:

— BbIOMpaThH
MOIXOASIIIE METOIBI
MIPE/ICTABIICHUS U
00pabOTKHU TaHHBIX;
— yMETh peliaTh
HECJIO)KHBIE 3aa41 Ha
MIPUMECHCHHUE 3aKOHA
OOJIBIINX YHCEN B
COI[MOJIOTHH,
CTpPaxOBaHHH,
3/IpaBOOXPaHCHUH,
obecreyeHnu
0€30I1aCHOCTH HACCIICHHS
B UPE3BBIYAHBIX
CUTYaIUsX.

— TOHUMATH CYTh
3aKOHA OOJBIIMX YHCET U
BBIOOPOYHOT'O METO/1a
U3MEpEeHUs

BEPOSITHOCTEN;

— HUMEeTh
MIPEICTABICHHUE O
HOpPMaJIbHOM
pacmpeesieHuu U
npuMepax HOpMajibHO
pacrnpeneneHHbIX
CIIy4aiHbIX BEJIMYUH;

— HWMETh IPEJCTABICHUE
0 KOPPETSIUH CITydaltHbIX
BEJIIMYUH; B nosceonesHoll
JHCUZHU U NPU U3YHEeHUU
Opyeux npeomemos:

—  BBIYHCTATH WU
OIICHUBATH BEPOSTHOCTU
COOBITHH B peasbHOM
KU3HU;

— BBIOMpATh METOMBI
TTOJTXOJISATIETO
MIpeICTaBICHUS U 00paboTKH
JTAaHHBIX.

— BIJAJETh
MOHSITUEM: CBA3HOCTB;
YMETh IPUMEHSTH
KOMITOHEHTBI
CBSI3HOCTH IIPH
pELIeHNH 3a]1aY;

— YMETb
OCYIIECTBISTH IYTH 110
pebpam, 06xo61 pedep
W BepIIKH rpada;

— HMETh
npeacTaBieHue oo
DIIepOBOM U
["amMunbTOHOBOM MYTH;
UMETh

MPEICTABICHUE O
TPYJIHOCTH

3a/1aun

HAXO0XJICHUS
I'amuneTOHOB

a myTu;

— BIAJETh
MOHSATUSIMU:
KOHEYHBIE CUCTHBIE
MHOKECTBA;, CUETHBIE
MHOECTBA; YMETh
MIPUMEHSTH HX TIPH
pelIeHnN 3a/1ay;

— yMETb IPUMEHSATH
METOAMATEMaTHYECKO
Y MHAYKIUY;

yMETh

NPUMEHSITD

TPUHIIATT

Hupuxne npu
pEILICHUH 3a/1au.




TexcToBBIC
3a1a9M

— Pemiatb HECIOXKHbBIE
TEKCTOBBIE 33]]a41 Pa3HbIX TUIIOB,
— AHanu3upoBaTh yCIOBHE
3aJ1a4M,CTPOUTD I €€ PELICHUS
MaTeMaTHYeCKYIO0 MOJIEIb,

— TIOHMMATh U UCTIOIh30BaATh JIJIs
pelieHus 3a1auu nHpopMaluio,
MpeACTaB-

JICHHYIO B BUJIE TEKCTOBON U
CHUMBOJILHOM 3aITMCH, CXEM,
Ta0IMI, TUarpamMmm, rpad)uKoB,
PHUCYHKOB;

JIeICTBOBATH IO aJITOPUTMY,
coJiepKaliemMycs B yCJIOBUHU
3a/1a4u;

— HCIOJB30BaTh JJOTUYECKUE
paccyXaeHUs NP PelIeHUH
3a/1a4u;

— paboTaTrh ¢ U30BITOUYHBIMU
YCIIOBUSIMU, BBIOWPAsI U3 BCEH
uHpopMauu

JaHHBIC, HEOOXOIUMBIC IS
pellIeHus 3a/1auu;

— OCYILIECTBISATh HECIOKHBIN
nepe0op BO3MOKHBIX PEIICHUIH,
BbIOMpas U3

HUX ONTHUMAIILHOE 110
KPUTEPHSIM,
chOopMyITHPOBAHHEBIM B
YCIIOBHH;

— aHAIU3UPOBATH U
MHTEPIPETUPOBATH MOTYUCHHbBIE
pEIIeHUs] B KOHTEKCTE

yCIIOBUS 33]1a4, BEIOUPATh
pelIeHus, He TPOTUBOpEUAIIIHe
KOHTEKCTY;

— peliaTh 3a/1a4d Ha pacyeT

- Pemrate 3agaun
Pa3HBIX THIIOB, B TOM
YHUCIIe 3a/1a9u
MOBBIIICHHOW TPYIHOCTH;
— BBIOWpaTh
ONTUMAIBHBIA METO/T
perieHus 3a/1a4H,
paccMarpuBas pas-
JINYHBIC METO/IbI;

— aHAJIM3HMPOBATH
yCIIOBHE 3aJlauH,
MIPOBOIUTH
JIOKa3aTeIbHbIC
paccyXJ1eHus;

— pemiaTh 3aJ1a4H,
TpeOyromue

nepebopa

BapUAHTOB,

MIPOBEPKHU YCIOBHIA,
BBIOOpA

ONTHUMAJIBHOTO
pe3yibTaTa;

— aHAIMU3UPOBATh U
WHTEPIPETUPOBATH
pe3yNbTaThl B KOHTEKCTE
YCJIOBHS 33791, BEIOMPATh
pelIeHus, He
MIPOTHUBOpEYAIIIHC
KOHTEKCTY;

— TIEPEeBOIUTH MPHU
pEIICHUH 3a/1auu
WH(pOpMAIIHUIO U3 OJTHON
(dbopMBI B IpyTyIo,
WCTIONB3YS TIPU
HEOOXOAUMOCTHU CXEMBI,
TaOHIBl, TpaduKH,
JarpamMmel.

— Pemars

pa3Hble 33/1a4U
TOBBIIIIEHHOM

TPYAHOCTH;

— aHAJIU3UPOBATh
yCIIOBUE 33/1a4H,
BBEIOMPATHONITUMATLHBIN
METO/| peLICHUS

3a/1auu, paccMaTpuBast
pa3nuyHble METOMbI;

— CTPOUTH MOJIEIb
pelleHus 3aa4u, TPOBOAUTD
JIOKa3aTelIbHbIC
paccyXIeHus NP pelIeHUH
3a/1a4u;

— pemiaTh 3aauu,
TpeOyromue  mnepedopa
BapHaHTOB, MPOBEPKHU
yCIIOBUH, BbI- O0pa
ONTUMAJIBHOTO PE3yNbTaTa
;

aHAIM3UPOBATh U
WHTEPIPETUPOBATH
TOJIy4YEHHBIE PEIICHUs

B KOHTEKCTE

yCIIOBUS 3a]1a4H,
BBIOMpATh pEUIeHMUs, HE
MPOTHUBOpEYAIIINE
KOHTEKCTY;

— MepPeBOIUTH NPU
pEIICHHUHN 33]Ia9H
nH(}OPMALIHIO U3 OJHOU
(hopmbI 3anucu

B IPYTYIO, HCIIONB3YS MIPU
HEOOXOIUMOCTH CXEMBI,




CTOMMOCTH MOKYIOK, YCIYT,
MOE3/I0K U T. I1.;

peniaTh HECJIOKHBIE 3a/1a4H,
CBSI3aHHBIE C

JI0JIEBBIM YYaCTHEM BO BIIAJCHUU
bupMmoii, npeanpusTHEM,
HEJIBUKUMOCTBIO;

— peliaTh 3a7auu Ha MpPOCThIE
MIPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMUCCHUH) U Ha BBIUUCIIEHNE
CJIOXHBIX MPOLIEHTOB B Pa3JIMYHbIX
CXeMax BKJIa/I0B, KPEIUTOB U
UIIOTEK;

— pelaTh NPaKTUYECKUE
3a/1a4uu, Tpedyroriue
MCIOJIb30BAaHUS OTPULIATENbHBIX
4lCeJl: Ha OIIPENIETICHHE
TEMIIEpATypBhl, MOJTOKEHHUS Ha
BPEMEHHOMU OcH ([0 HaIlIel dPbI U
MOCJIe), TIIyOMHBI/BBICOTHI, HA
JBUKEHHE JICHEKHBIX CPEICTB
(mpuxon/pacxon) u T. I.;

— HCIOJIb30BaTh NOHATHE
MaciiTada Jiisl HaX0XKJIeHUs
paccTOsSHUM U JUIMH Ha KapTax,
IJIaHaX MECTHOCTH, MIaHaxX
IIOMELICHUH, BBIKPOMKAX, IpU
pabore

Ha KOMIIBIOTEPE U T. II;

TaOMHIBI, TpaQUKH,
JarpamMmmal.

B noeceownesnotl srcusnu
U npu uzyyeHuu Opyaux
npeomemos:

— pemaTh MPaKTUIECKUEe
3a/la4yM U 3a/1a4M U3
JIPYTHX TIPEIMETOB.

TI'eomempus

OmnepupoBatb Ha 0a30BOM ypOBHE
MOHATUSIMU: TOYKa, MpsiMas,
IJIOCKOCTh B IIPOCTPAHCTBE,
apaJUIeIIbHOCTD U
NEPIEHIUKYJIIPHOCTD MPSIMBIX U
IJIOCKOCTEH; paclo3HaBaTh
OCHOBHBIE BU/Ibl MHOTOTPaHHUKOB

OnepupoBaTh NOHATUSIMU:
TOYKa, IpsAMasi, IiI0OCKOCTb
B IPOCTPAHCTBE,
napajyuieNbHOCTb U
MEPIEHIUKYIIPHOCTD
MPSAMBIX U IUIOCKOCTEH;
NPUMCHATH AJI pCUICHUA

Brnanets reomerpudeckumMu
MOHSATHSMH TIPH PEIICHUH
3aj1a4 ¥ IPOBEACHUH
MaTeMaTHIeCKUX
pacCyXJIeHUH;

—  CaMOCTOSITEIBHO
(bopmynupoBath
ONIPEJICIICHHUS

Nmets npeacraBnenue
00 aKCHOMaTHYECKOM
METO/IC;

—  BIAJETH IMOHITHEM
TEOMETPUUYECKUE MECTa
TOYEK B MPOCTPAHCTBE
nu YMCTB HpI/IMeHSITI: nux




(npu3ma, nupamuia,
MPSIMOYTOJIBHBIN Mapalieenune],
Ky0); n300paxarb H3y4daemble
(GuUrypsl OT pyKH U C IPUMEHEHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIC) TIJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUJ CBEPXY,
cOOKY, CHU3Y; U3BJICKATh
MH(OPMALIHIO O MTPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hurypax,
MIPEJICTABICHHYIO HA YepTeKax U
PHUCYHKaX; TPUMEHSTH TEOPEMY
[Tudaropa npu BeIYUCICHUN
AIIEMEHTOB CTEPEOMETPHUECKUX
¢buryp; HaxoUTh 0OBEMBI U
IIJIOIIA U TOBEPXHOCTEN
MPOCTEUIIIMX MHOTOTPAaHHUKOB C
npuMeHeHueM Gopmyi;
pacro3HaBaTh OCHOBHBIE BH/JIbI TEJI
BparnieHus (KOHyc, IWIHHAP, cdepa
U 11ap); HAXOUTh 00BEMBI U
IIJIOIIA U TOBEPXHOCTEN
MPOCTEUIIIMX MHOTOTPAHHUKOB U TeJl
BpaIeHus ¢ IpuMeHeHneM (Hopmy.
B nosceonesnoii srcuznu u npu
usydenuu opyaux npeomMemos:
COOTHOCHUTB aOCTPaKTHBIE
T€OMETPHUECKHUE TTOHITHS U (PaKTHI C
peasbHBIMU KU3HEHHBIMU
00BEKTaMU M CUTYAIHSIMH;
HCIOJIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢buryp ams peieHus TUMOBBIX 3aa4
MPAKTUYECKOTO COJIEPIKAHMUS;
COOTHOCHTB TIIOIIA/IU TIOBEPXHOCTEH

3aJ1a4 reOMEeTPHUECKUe
(aKThI, €CIIH YCIOBHS
MIPUMCHCHHUS 32/1aHbI B
SIBHOU (hopme;

pemaTh 3a/1a4d Ha
HaXO0XKJICHHUE
Te€OMETPHUYECKUX BEITHMYUH
1o oOpasiam uiu
ITOpPUTMAaM; JIEJIaTh
(BBIHOCHBIE) TUIOCKHE
YEepPTEIKU U3 PUCYHKOB
00BEeMHBIX GUTYp, B TOM
YHCIIe PUCOBATh BH/T
CBEpXY, COOKY, CTPOUTH
CeUeHHsI MHOTOI'PaHHHUKOB;
W3BJIEKATD,
WHTEPIPETHPOBATH
peoOpa3oBHIBATH
nH(pOpMaLIHIO O
reOMeTpUUYECKUX Urypax,
MPECTABICHHYIO Ha
YyepTexax; MPUMEHSTh
reoMeTpuyeckue (GaKThl
JUISL pEIIeHUs 3a/1a4, B
TOMYHCIIE
MIPEIMOJIararo X
HECKOJIKO I1aroB
pEIIeHNUS; OTUCHIBATH
B3aMMHOE PACIOJIOKECHHE
MPSIMBIX | MJIOCKOCTEHN B
MIPOCTPAHCTBE;
(dhopMyIpoBaTh CBOMCTBA
Y TIpU3HAKU (QUTYP;
JTOKa3bIBATh
reOMETPUYCCKUE
YTBEPXKICHHUS, BIAICTh

reoMeTpuuecKkux (uryp,
BBIJIBUTaTh TUIIOTE3BI O
HOBBIX CBOMCTBAax 1
IpHU3HAKaX FT€OMETPHUUECKHIX
¢uryp u 000CHOBBIBATH WIIH
ompoBeprarh ux, 000011aTh
WA KOHKPETU3UPOBATh
pe3ynabTaThl HA HOBBIX
Kjaccax Guryp, NpoBOJIUTH B
HECJIOKHBIX CITyYasix
KJIaccupuKauio GUryp mo
pa3IMYHBIM OCHOBAHHUSIM;

—  HCCIeN0BaTh

YEepPTEIKH, BKITIOUAS
KoMOMHauu Guryp,
W3BIICKATh,
UHTEPIPETUPOBATH U
peoOpa3oBhIBATH
UH(pOpMALHIO,
MPECTaBICHHYIO Ha
yepTrexax;

— pemiath 3a/1a4H
Te€OMETPHYECKOTO
CoJiepKaHusl, B TOM YHCJIE B
CUTYaIHsX, KOT/Ia aJITOPUTM
peleHHsI He CIIeAYeT SIBHO U3
YCJIOBHS, BBITIOTHSTH
HEO0XOAUMBIE JIJIS pEIICHUS
3aJ1a9M JIOTIOJTHUTEIIEHBIC
MIOCTPOEHHUSI, UCCIIE0BATh
BO3MOKHOCTh TIPUMEHEHUS
TeopeM U GOpMYI IS
pelieHus 3a1ay;

YMEThb

(dbopMynHpOBaTh U
JTOKa3bIBaTh
reOMEeTpUYECKUE

JUISL pELIEHUs 3a1a4;
—  YMEThb IPUMEHSTH
JUISL pelIeHus 3a/1a4
CBOMCTBA IIOCKHUX U
JIBYTPaHHBIX yTJIOB,
TPEXTPAHHOTO yTJIa,
TEOpPEMbI KOCUHYCOB 1
CHUHYCOB IS
TPEXTPAHHOTO yIJia;

—  BJIQACTh HOHATUEM
NEPIEHANKYISIPHOE
CEUYEHUE MPU3MBI U
YMETh IPUMEHSTH €ro
MIpY pEIICHUH 3a/1aY;
—  HMETh
MPEJCTABICHUE O
JIBOMCTBEHHOCTH
MPaBUITLHBIX
MHOTOI'PAHHUKOB;

—  BIAJACTh
MMOHATHUSIMHA
LHEHTPAILHOE U
napajjienbHoe
MMPOCKTUPOBAHUE U
MPUMEHSATH UX TIPU
MMOCTPOECHUH

CedYeHUI
MHOTOTPaHHUKOB
METOJIOM

MIPOEKLINN;

HMETh
peACTaBJICHUEO
pa3BepTKe
MHOTOTPaHHUKA U
KpaTyaiiem myTa

Ha TTOBEPXHOCTH
MHOTOTPaHHUKA;




BJIAJACTb pa3HbIMU

TEJ OIMHAKOBOW ()OPMBI pPa3IMYHOTO
pa3Mepa; COOTHOCUTH OOBEMBI
COCYJIOB OJIMHAKOBOW (hPOPMBI
Pa3IUYHOrO pa3Mepa; OLIEHUBATh
(bopMy MpaBHIBLHOTO
MHOTOTpaHHHKA [TOCIIE CITUJIOB,
CpE30B H T.II. (ONPEaeIsATh
KOJIMYECTBO BEpIINH, pedep U
rpaHei MOJyYeHHBIX
MHOTOI'PaHHHKOB)

CTaHJIapTHOMU
knaccuukanuei
MIPOCTPAHCTBEHHBIX PUTYP
(nupamupbl, IPU3MBI,
napasuiesienune/nl);
HaXOJUTh O0BEMBI U
IJIOLIAIA TTOBEPXHOCTEH
TFE€OMETPUUYECKUX TEJI C
IpUMEeHEHHEM (HOpMYIL;
BBIYUCTISITH PACCTOSIHUS U
yIJbl B IPOCTPAHCTBE.

B nosceonesnoti srcuznu u
npu u3yyeHuu Opyeux
npeomemos: UCIOiIb30BaTh
CBOMCTBA F€OMETPUUECKHUX
¢buryp U1 perenus 3aaa4y
MPAKTUYECKOTO XapaKkTepa u
3a/1a4 U3 JIpyrux odnacreit
3HaHUM.

YTBEPKICHHUS;
—  BIAJETh

HOHATHAMU
CTEPEOMETPUH:
npu3ma,
napajuielIeuIe],
nUpaMua, TETPASP;

—  HMMETh MPEICTaBICHUS

00 akcuomax CTepeoMeTpun
U CIEJICTBUAX U3 HUX U
YMETh IPUMEHSTh UX MPU
pELLIeHUHN 3a/]ay;

—  YMETb CTPOHTH

CeUCHHMS
MHOTOTPaHHHUKOB C
UCIIOJIb30BaHUEM
pa3IMYHBIX METOOB, B
TOM YHCJIE U METOJIa
CJIEJIOB;

— HMeTh Npe/CTaBIeHue
0 CKpEeILUBAIOIINXCS
MPSIMBIX B TIPOCTPAHCTBE U
YMETbh HAXOJIUTh YTOJl U
paccTosiHAE MEX/y HUMHU;
—  NIPUMEHATH TEOPEMBI
0 MapajyIeIbHOCTH
MPSIMBIX U INTOCKOCTEH B
MIPOCTPAHCTBE NpU
peIleHIH 3a/1ad;

—  yMeTh MIPUMEHATH
napajieIbHOE
IIPOEKTUPOBAHUE UL

nzobpaxkeHus uryp;
—  yMETh IIPUMECHSTh
NEePIECHIUKYISIPHOCTH

crioco0amu 3aJaHus
IIPSIMOM ypaBHEHUSAMU
Y YMETb IIPUMEHSATH
IIPU PELLIEHUY 3a/ay;
— HUMETh
IIPEJICTaBICHUE O
JBUKECHUSIX B
IIPOCTPAHCTBE:
napajyIeIbHOM
IIEPEHOCE, CUMMETPHUH
OTHOCHUTEIILHO
IUIOCKOCTH,
LEHTPAIbHOU
CUMMETpUH, TIOBOPOTE
OTHOCHTEIIBHO IPSIMOH,
BUHTOBOW CUMMETPHH,
YMETb IPUMEHSTH X
IIPY PELLIEHUU 3a7ay;
—  UMeTh
IIPE/ICTABIICHHE O
IIoLIa n
OPTOTOHAJILHOU
IIPOEKIINN;

HMMETh MPECTABIEHUE O
TPEXTPaHHOM U
MHOTOTPaHHOM YTJIE U
MIPUMEHATH CBOMCTBA
IUIOCKHX YIJIOB
MHOTOTPaHHOTO yTrja
IIPU PELICHUN 3a7ay;
—  HUMETh
IIPEJICTaBICHUS O
npeoOpa3oBaHuU
MOJ00HUS, TOMOTETHH U
YMETh IPUMEHSATH UX
IIPY PEILICHUN 3a7a4;




IPSIMOM U IUIOCKOCTH
IIPY PELICHUH 33]1a4;

—  BJAJAETb NOHATHAMHU
OpPTOTOHAJILHOE
IIPOEKTUPOBAHHUE,
HAaKJIOHHBIC U UX
IIPOEKLINU, YMETh
IIPUMEHATHL TEOPEMY O
TpeX NEPIEHIUKYIIIpax
HPU pELICHUU
3azay;

BJIAJIETh NOHITUAMHU

paccrosiHue Mexay Gurypamu

B IIPOCTPAHCTBE, OOIIHIA
HEPIIEHIUKYIISP IBYX
CKPEIINBAIOIINXCS MPSMBIX U
YMETh IPUMEHSTh UX TIPU
pEILIEHNN 3a7ay;

—  BJAJETh IOHATUEM YTOJI
MEXAY IIPSAMOMN U
IIJIOCKOCTBIO U YMETh
IPUMEHSATH €ro IIPU
peuleHny 3a1a4; [ BIIAJIETh
MOHSATUSAMHU JIBYTPAHHBIN
YTOJ, YTOJl MEXAY
IJIOCKOCTSIMU, IEPIEHANKYJT
SpHbIE TUIOCKOCTH U YMETh
MPUMEHATh UX MIPU
peueHuu 3aag;

—  BJIQJETh NOHATUSMHU
MIpU3Ma, NapajuleIenune

U PUMEHSTH CBOMCTBA
napajuiesienuneaa npu
peuieHuu 3aay;

—  BJAJETh NOHATHEM
NPSAMOYTOJIbHBIN

YMETh peliaTh 331a4M Ha
IUIOCKOCTH METOJIaMU
CTepEOMETPHH;




napajuieenuIen u
INPUMEHSTD €r0 MPU PEIICHUH
3aJa4; [ BJIAJACTb NOHATUIMU
nupamuja, BUAbl IUpamMus,
3JIEMEHTBI IPABUIIBHOU
nUpamMubl U yMETh
MPUMEHATH UX TIPU PEUICHUU
3a1a4; [ UMETh
MIPEJCTABICHUE O TEOPEME
Ditnepa, NpaBUIbHbBIX
MHOTOTPaHHUKAX;

—  BJIQJIETh NOHATUEM
IJIOIAU TOBEPXHOCTEN
MHOTOI'PAHHUKOB U YMETh
NPUMEHSTH €r0 MpU
pELLIEHNH 3a/1a4;

BJIAJETh MOHATUAMHU
KacaTeJbHbIE

MPSIMBIE U TUIOCKOCTHU U
YMETh NPUMEHSTH UX MPU
pELIEHNH 3a]1ay4;

—  HMETb NPEJCTaBIEHUE O

no1001Ux B IPOCTPAHCTBE U
YMETh pelIaTh 3aJ1a4v Ha
OTHOILLEHHUE TI0IAeH
TTOBEPXHOCTEH MOJOOHBIX
¢uryp. B
MOBCEIHEBHOKN3HUA U
NPUU3YYCHUUIPYTUXTIPEIME
TOB:

—  COCTaBJISATh
CHUCIIOJIb30BaHUEM CBOMCTB
T€OMETPUUYECKUX (HUTYp
MaTeMaTU4eCKUe MOJIETN
JUISL peLIeHUs 3a/1a4
MIPAKTHUYECKOr0 Xapakrepa




Y 337129 U3 CMEXKHBIX
JTUCIUIINH, UCCIIEI0BATD
MOJTy4YEHHBIE MOJIEIH U
— WHTEPIPETUPOBATH
pe3yJIbTar.

Hcropusi
METO/IbI MaTe
MATHKH

— OnuceiBaTh OTAEIbHBIC
BBIJIAIOLIMECS PE3YJIbTATHI,
MOJIyYEHHBIE B XOJ€ pa3-

BUTHS MATEMATHUKHU KaK

HayKU;

— 3HaTh IPUMEPHI
MaTeMaTUYECKUX OTKPBITHI U UX
ABTOPOB B CBSI3U C OTEYECTBEHHOMN U
BCEMHPHOM UCTOPUEH;

— TIOHUMATh POJIb MATEMATHUKHU B
pa3Butuu Poccun; npuMeHATh
W3BECTHBIE METObI MPUPEIICHUU
CTaHJIapTHBIX U HECTAHIAPTHBIX
MaTeMaTUYECKUX 3a/1ad4;

— 3HaTh NpUMEPbI
MaTeMaTUYECKUX
OTKPBITUI; IPECTABIATh
BKJIaJ] BBIJAIOIINXCS
MaTe€MaTUKOB B Pa3BUTHE
MAaTE€MaTUKH U UHBIX
Hay4YHBIX 00JacTel;

- UCIIOJIb30BaTh OCHOBHBIE
METO/bI JOKA3aTeJIbCTBA,
MPOBOJUTH JOKA3aTEIbCTBO
Y BBITIOJIHSTH
OIIPOBEPIKEHUE;

— 3aMeyaTh U
XapakTepU30BaTh
MaTeMaTU4eCK1e
3aKOHOMEPHOCTH U Ha

X OCHOBE
XapaKkTepU30BaTh
KpacoTy u

COBEPILEHCTBO
OKpY>Karollero Mupa, a
TaKXe MPOU3BEACHUN
HCKYCCTBA;

— MPUMEHSTh
MIPOCTEUILINE
MPOrPAMMHBIE CPEJICTBA U
3JIEKTPOHHO-
KOMMYHHKAIlUOHHBIE
CUCTEMBI MPU PEIICHUN
MaTeMaTUYECKUX 3a/1a4.

— MHWmets npencrasieHue
0 BKJIaJI€ BBIJAIOIIUXCS
MaTeMaTUKOB B Pa3BUTHE
HayKH;

— TIOHUMATh POJib
MaTEeMaTHKU B

pazButum Poccuu;

— HCHIOJB30BaTh
OCHOBHBIE METOJIBI
JIOKa3aTeIbCTBRA,
IIPOBOJUTH
JIOKa3aTeIBCTBO U
BBITIOJIHSTH
ONIPOBEPIKECHUE;

— IIPUMEHATH OCHOBHBIE
METO/Ibl PEIICHUS
MaTeMaTHYeCKUX 3a]1ad4;
— Ha OCHOBE
MaTeMaTUYEeCKUX
3aKOHOMEPHOCTEM B MPUPO/IE
XapakTepU30BaTh KPacoTy U
COBEPUIEHCTBO
OKpY>Karollero Mupa u
MPOM3BEJICHUIT MCKYCCTBA;
MPUMEHSATH IPOCTEUIINE TIP
OTpaMMHBIE CPEACTBA U
3JIEKTPOHHO-
KOMMYHUKaIlMOHHbIE
CHUCTEMBI IIPU PEILICHUHU
MaTeMaTUYeCKUX 3a1a4;
— MOJB30BaThCSA

— IIpumMensThH
MaTeMaTU4YECKUe
3HaHUSA K
UCCJIEJOBAaHUIO
OKpY’KaloIIero

Mupa (MOJeNUpOBaHUE
(u3UUECKUX MPOLECCOB,
3a/1a4l SKOHOMHUKH ).




MPUKJIATHBIMU
porpamMmaMu U
porpaMmMamMu
CHMBOJBHBIX
BBEIUMCIICHUH 71
HCCJIEIOBaHUS
MaTeMaTHYCCKUX
00BEKTOB;




Conep:kaHnue nporpaMmmabl

B cootBerctBuu ¢ npunAToi KoHuenuuen pa3BuTHS MaremaTHueckoro obpasoBanusi B Poccuiickoii deneparyy, MaTeMaTndeckoe o0pa3oBaHHe

pe€macT, B 4aCTHOCTHU, CICAYIOINNE KIIIOYEBBIC 3a1a4n:

- «IPeJOoCTaBIATH KaXJIOMY OOydaromeMmycss BO3MOKHOCTh JIOCTHMIKCHHS YPOBHS MaTEMaTWYECKHX 3HAHWW, HEOOXOIMMOTO Ui AajbHEHIIen

YCTEIIHOM KU3HH B OOIIIECTBE;

- «obecreunBaTh H606XOI[I/IMOG CTpAaHC YUCJIO BBITYCKHHUKOB, MATCMATHUYCCKas IOATIOTOBKA KOTOPBIX JOCTATOYHA IJIA IMTPOAOJIKCHUA O6pa3OBaHI/IH
B PA3JIMYHBIX HAIIPpABJICHUAX WU AJIA HpaKTquCKOﬁ ACATCIIbHOCTH, BKJIIO4Yasd IIPCIIOJaBaHUC MATCMATHKH, MATCMATUYCCKHUEC UCCICAOBAHUA, pa60Ty B C(bepe

MH(GOPMAIIMOHHBIX TEXHOJIOTHIA U JIp.»;

- «B OCHOBHOM OOIIIEM H CpeHeM 001IeM 00pa30BaHUK HEOOXOIUMO MPETYCMOTPETh MOATOTOBKY O0YYaIOIINXCSl B COOTBETCTBUH C UX 3aIIPOCAMHU

K YPOBHIO [TOATOTOBKH B c(hepe MaTeMaTH4eCKOro 00pa30BaHUS».

COOTBETCTBEHHO, BBIICIISIOTCS TPU HAIIpaBJIeHUs TpeOOBAaHUHN K Pe3yJIbTaTaM MaTeMaTHUYE€CKOT0 00Pa30BaHuUs:
1) TpaKTHKO-OPHEHTHPOBAHHOE MaTeMaTHYECKOe 0Opa3oBaHKe (MaTeMaTHKA JIJIS )KU3HH ),
2) MaremaruKa JUIsl CIOJIb30BaHus B MPOpeCcCu;

3) TBoOpuecKoe HampaBlieHHWE, Ha KOTOPOE HaIeJeHbl T¢ 00ydJaroliuecs, KOTOpbIC IUIAHUPYIOT 3aHHUMAThCS TBOPUYECKOW M HCCIIEI0BATEIbCKOM
paboToii B 061acTu MaTeMaTUKH, (PU3UKU, SKOHOMUKHU U IPYTUX 00JIaCTAX.
OTH HanpaBJIeHUs PEATU3YIOTCS B IBYX OJI0Kax TpeOOBaHUH K pe3yabTaTaM MaTeMaTH4ecKoro 00pa3oBaHMs.

Ha §a3zoBom ypoBHe:

= BBIHYCKHI/IK HAYYHUTCH B 10-11-m xmaccax: JIJISL MCIIOJIb30BaHUS B IIOBCEIHEBHOM JKU3HU U obOecrieueHUs] BO3MOXKHOCTHU YCHICHIHOTO TPOAOJIKCHUSA

o6pa303aHHs{ 10 CICUHUAJIBHOCTAM, HE CBA3AHHBIM C IPUKIIAAHBIM HCITIOJIB30BAHUEM MATCMATHUKU.

= BBIHYCKHI/IK MOJYYMT BO3MOKHOCTHb HAYIUTLCHA B 10-11-m knaccax: IJId pa3BUTUS MBIIIJICHUS, UCIIOJIB3OBAHUSA B IMOBCEAHEBHOM XU3HU U

o0OecredyeHrnss BO3SMOKHOCTH YCIICUIHOTO IMPOAOIPKCHU A 06p330BaHI/Iﬂ 110 CIICHUAJIbHOCTAM, HE CBA3AaHHBIM C IMIPHUKJIAAHBIM HUCITIOJIb30BAHUEM MATCMATHUKH.

Ha yray6aeHHom ypoBHe:



- Bomycknuk HayuynTest B 10-11-m kimaccax: ajsl yCHEIIHOTO MPOJOHKEHUS 00pa3oBaHUs M0 CHEIUATbHOCTSM, CBS3aHHBIM C MIPUKJIAIHBIM
HCIIOJIb30BAHUEM MATEMATHUKHU.
- BbIyCKHUK MOJYYHT BO3MOKHOCTH HayumTbest B 10-11-m kmaccax: juist obecriedeHUs BO3MOXHOCTH YCHEIIHOTO IPOJOJIKEHUS

00pa30BaHUs 10 CIICUATBLHOCTSIM, CBS3aHHBIM C OCYIIECTBICHHEM HAYYHOH U UCCIIEIOBATEIbCKON JACATEIBHOCTH B 00JIACTH MAaTEMAaTUKU M CMEKHBIX
Hayk. B coorBercTBuM ¢ denepanbHbiM 3akoHOM «O0 o6pasoBanuu B PDy» (cr. 12 m. 7) opraHuzaiud, OCYIICCTBISIOIINE 00pa30oBaTeIbHYIO
JeSITeIbHOCTD, PEAIM3YIOT 3TH TpeOoBaHMS B 00pa30BaTEILHOM MPOLIECCE C YUETOM HACTOSALICH MPUMEPHOI OCHOBHON 00pa3oBaTeIbHON MPOTrpaMMBI
KaKHa OCHOBE y4eOHO-METOJAMYECKHX KOMIUIEKTOB COOTBETCTBYIOIIETO YpOBHs, BXomamux B dexepanbuplii nepeueHb MuHHCTEpCTBA 00pa30BaHus U
Hayku Poccuiickoit deneparyiu, Tak ¥ ¢ BO3MOXXHBIM HCIIOJIb30BAHHEM WHBIX MCTOYHUKOB yueOHOH MH(popManuu (y4eOHO-METOAUYECKHE ITOCOOHS,
00pa3oBaTeNbHbIC TOPTAJIBI M CAUTHI U JIP.)

Llenn ocBOEHUS MpOrpamMMbl 0a30BOTO YPOBHS - 0OecrieueHre BO3MOKHOCTH HCIIOJIb30BAaHMSI MATEMaTHUECKUX 3HAHUWA M YMEHHU B MTOBCEIHEBHOMN
KHU3HH ¥ BO3MOXHOCTH YCICIIHOTO MPOJODKEHUST 00pa30BaHUs MO CIEHUAIBHOCTSAM, HE CBSI3aHHBIM C IMPHKJIAIHBIM HCIIOJIB30BAHUEM MaTEMaTHKH.
BHyTpH 3TOr0 ypoBHS BBIICISIOTCS JABE Pa3JIMYHBIC TPOrPAMMbI: KOMIICHCHpYHOIas 0a30Basi U OCHOBHasI 6a30Basl.

KomnieHncupyroriast 6a3oBasi mporpamma COACPIKUT PACHIMPEHHBIA OJIOK TIOBTOPEHHS W TpeJHA3HAYCHA IS TeX, KTO M0 Pa3UYHBIM MPUIHHAM
Mocje OKOHYAHWS OCHOBHOW IIIKOJIBI HE MMEET JOCTATOYHOW IOATOTOBKH JUIS YCIIEITHOTO OCBOEHHS Pa3/eloB anreOphl M Hadal MaTeMaTHYeCKOTO
aHalM3a, TeOMETPUH, CTATUCTUKH U TEOPUH BEPOSITHOCTEH MO Mporpamme cpeiHei (oaHoii) 0011eo0pa3oBaTeIbHON HIKOIBI.

[TporpamMma o maTematuke Ha 6a30BOM ypOBHE MpeaIHa3HaueHa JJisg 00YJaroIIMXCsl CPeIHE IIKOJIbI, HE UCTIBITHIBABIINX CEPhE3HBIX 3aTPYAHECHUN
Ha MPebIIYLIEM YPOBHE 00YUEHHUS.

OOyuJatonirecs, OCYIIECTBIISIONNE 00ydeHne Ha 0a30BOM ypPOBHE, JOJDKHBI OCBOUTH OOIIME MAaTEMAaTHYECKAE YMEHHs, HEOOXOMUMBIE IS KU3HU B
COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHHM IMOJIYYal0T BO3MOXKHOCTh U3YUUTh MIPEIMET TIy0ke, ¢ TeM 4TOOBI B TajbHEHIIIeM Mpu HEOOX0IMMOCTH U3y4aTh
MaTeMAaTHKYy i po(ecCuoHAIBHOTO MPUMEHEHUSI.

[lpr w3ydeHMHM MaTeMaTHKH Ha YTIyOJIEHHOM YpPOBHE TMPEIBSBISAIOTCS TPEOOBaHMS, COOTBETCTBYIOUIME HAMPABICHUIO «MaTeMaTHKa JUIs
poeCCHOHATTFHON JeSITETPHOCTH»; BMECTE C TEM BBIITYCKHHUK IOJy4aeT BO3MOXXHOCTh M3YYHTh MaTeMaTHKy Ha Topas3io Ooiee BBICOKOM ypPOBHE, UTO
co3mact (GpyHAAMEHT sl JAIBHEUIIEr0 CEePhe3HOTO0 HM3YyUeHUsT MaTeMaTUKd B By3e. [IpuMepHbIe mporpamMmbl COAepKaT CPaBHUTEIHLHO HOBBIN IS

poccuiickoii mKkoisl pazaen «BepostHocTs u cTatucTuka». K aToMy pasaeny OTHOCSATCS TakKe CBEIEHHS U3 JIOTUKHU, KOMOMHATOPUKHU U TEOPUH Ipados,



3HAYUTENILHO BapbUPYIOIINECS B 3aBUCUMOCTHU OT TUIIA IPOTPAMMBI.

Bo Bcex mpuMepHBIX mporpamMmax OoJbIIOe BHUMAaHHE yJENseTcs MPaKTUKO-OPUEHTHUPOBAHHBIM 3ajadaM. OJHa U3 OCHOBHBIX IIeNIed, KOTOPYIO
pa3pabdOTYMKH CTABHIIU TEepe]] COOOH, - cO37aTh MPUMEPHBIE TPOTPAMMBI, TJI€ €CTh MECTO MPUMEHEHHIO MATEMATUYECKUX 3HAHUN B )KU3HHU.

[Tpy u3ydeHWM MaTeMaTUKA OOJBIIOE BHUMAHHUE YACHSCTCS pPa3BUTHI0O KOMMYHUKATHBHBIX yMeHHUH ((popmyiaupoBaTh, apryMEeHTHUPOBATh M
KPUTHKOBATh), (POPMHUPOBAHHUIO OCHOB JIOTMYECKOTO MBIIUIEHUS B YaCTH NMPOBEPKH UCTUHHOCTU U JIOKHOCTU YTBEP)KIEHUH, MOCTPOCHUS MPUMEPOB U
KOHTPIIPUMEPOB, LIETIOYEK YTBEPKACHUM, (POPMYITUPOBKH OTPULIAHUM, a Takke HEOOXOAMMBIX M JOCTATOYHBIX YCIOBUU. B 3aBUCHMMOCTH OT ypOBHS
porpamMMbl OOJIbIIIE WM MEHbBIIE BHUMAHUS YIEISIETCS yYMEHHUIO padoTaTh MO ajNrOpuTMy, METO/JaM IOHMCKA ajJrOpuTMa M OMNpPEICNICHHIO TPAHMIL
MIPUMEHHUMOCTH AJITOPUTMOB.

TpeGoBanusi, chopMmynupoBaHHbie B pazzaene «['eomerpus», B OONbIIEH CTENEHH OTHOCATCS K PAa3BUTHUIO MPOCTPAHCTBEHHBIX MPEICTABICHUN U
rpadUyecKuX METO/0B, 4YeM K (DOpMaTbHOMY OIMCAHUIO CTEPEOMETPUUECKUX (DAKTOB.

OcHoBHasi 60a30Basi mporpaMma
Auaredpa u HayaJIa aHAJIN3a

[ToBTOpenue. Pemenue 3a1a4y ¢ UCIIOIB30BaHUEM CBOWCTB YHMCENI M CUCTEM CUMCIIEHUS, IETMMOCTH, JOJEN U 4acTel, MPOLEHTOB, MOJYJEH Ynces.

Pemenue 3a1a4 ¢ MCOIb30BaHUEM CBOMCTB CTENIEHEN U KOPHEH, MHOTOYJIEHOB, TPE00Pa30BaHU MHOTOUJIEHOB U APOOHO-pAllMOHATIBHBIX BBIPAKEHUH.

Penienue 3agay ¢ HCIOJAb30BaHUEM rpaHYCHOP’I MCDBI yTIJia. MOI[y.]'IB YHCIa U €ro CBOMCTRBA.

Pemenue 3a1au Ha JBM)KEHUE U COBMECTHYIO pabOTy C MOMOIIBIO JIMHEHHBIX U KBAJApPATHBIX ypaBHEHHUH M UX CUCTeM. PelieHue 3ajay ¢ MOMOILBIO
YHCJIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJTHOM NMEPEMEHHOM, C IPUMEHEHNEM U300paKeHHsI YHCIOBBIX MPOMEKYTKOB.

Pemenue 3a1a4 ¢ UCHOIB30BaHUEM YHUCIOBBIX QYHKIMM 1 UX rpadukoB. Mcnonb30BaHrue CBONCTB U TpadMKOB JIMHEWHBIX U KBaIpaTHUHBIX (QYHKIUH,
00paTHOM MPONOPIUOHATLHOCTU U QYHKITUH y=vx.

['paduueckoe perienue ypaBHeHUI 1 HEPABEHCTB.

TpuronomeTrpuyeckass OKpPY)XHOCTb, paauaHHas Mepa yria. CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC IPOU3BOJBLHOTO yria. OCHOBHOE
TPUTOHOMETPUYIECKOE TOKIECTBO U CICJACTBUS U3 HETO. 3HAUYCHUS TPUTOHOMETPUIECKUX QyHKIMN Jy1st yriioB 0°, 30°,
e
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@DopMyJibl CIOXKEHHUS TPUTOHOMETPUUYECKUX (YHKIMHA, (GOpMynbl NpUBEAEHUs, GOpMyIbl 1BOMHOro aprymenra. Hymu QyHKOUM, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. HambGonpmiee n HamMmeHbliee 3HadeHue ¢yHkuuu. llepmogmueckne GpyHkuuu. YeTHOCTh W HEUETHOCTH (PYHKIIUIL.
Crnoxuble QyHKIHH.

Tpuronomerpuueckue GyHKIUHU y = COS X, Y = sinX, y = tgX. @ynknus y = ctgx. CoiicTBa u rpauKu TPUTOHOMETPUYECKUX (PYHKIHI.

ApPKKOCHHYC, apKCUHYC, apKTaHI'€HC Yuciia. ApKKOTaHreHe yncia. [Ipocreiine TpUroHoMeTpuuecKue ypaBHeHMs..

Perienue TpuroHOMeTpUYECKUX YPaBHEHUI.

OO6parHble TpUroHOMeTpHUYecKre (HYHKIIMU, MX CBOWCTBA U Tpaduku. Perenne npocTeimmx TpuroHOMeTpUIECKUX HEPABEHCTB.

CreneHb ¢ 1efiCTBUTENIBHBIM IIOKa3aTeIeM, CBOMCTBA cTeneHu. [IpocTeiiiie noka3aTenbHble YpaBHEHUS! U HEPAaBEHCTBA.

[Toka3zarenbHas GyHKLIMS U €€ CBOICTBA U rpaduK.

Jlorapudm uucina, cBoiicTBa Jorapudma. Jlecsruunsiit norapudm. Yucno e. Hatypansusiit norapudm. [IpeodbpazoBanue norapupmuyeckux
BhIpaxkeHUil. Jlorapudmuueckre ypaBHeHus U HepaBeHCTBa. Jlorapupmudeckas GyHKIUS U €€ CBOMCTBA U TrpaduK.

Crenennas ¢GyHKIUS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.
MeToa MHTEpBaIOB Ul PEILIEHUS] HEPABEHCTB.

[TpeoOpa3oBanus rpaduKoB (PYHKIMI: CIABUT BAOJIb KOOPAMHATHBIX OCEH, PACTSHDKEHUE M CKaTHE, OTpaykeHHE OTHOCUTEIBHO KOOPIMHATHBIX OCEH.
I'padnueckue MeToabl peleHusl ypaBHEHUI U HepaBeHCTB. PeleHre ypaBHEeHUI U HEPAaBEHCTB, COJAEPKAIMX EPEMEHHYIO 110J] 3HAKOM MOTYJIS.

CucTeMbl MOKa3aTeNbHBIX, JOrapU(PMUUECKUX U UPPALIMOHAIBHBIX YpaBHEHUH. CHCTEMBI TOKA3aTeNIbHBIX, JOrapu(PMUUECKUX HEPABEHCTB.

B3aumuo obpartubie ¢pyHkumu. I'paduku B3anMHO 00paTHBIX QYHKIMHA. Y paBHEHUS, CHCTEMBI YPaBHEHUH C TapaMETPOM.

[TpousBonnas ¢yHknuu B Touke. KacarenmpHas k rpaduky ¢yHkiuu. ['eomerpuueckuid W ¢uznyecKuil cMbIica Mpou3BoaHOM. [IpounsBoaHbie
anieMeHTapHbIX QyHKMi. [IpaBuna nuddepeHunpoBanms.

Bropas npousBoHas, ee reoMeTpuiecKuil U GU3NYECKUN CMBICI.
[Tonsatne o HempepblBHBIX (yHKIMX. TOdkM 3KCcTpemMyma (MakcuMyma M MHHMMyMa). MccinenoBaHue sieMeHTapHbIX (YHKIMH Ha TOUYKU

JKCTpeMyMa, HauOOJbIllee W HAUMEHbIEe 3HAUYCHHWE C TOMOIIBIO Mpou3BogHON. [locTpoeHne rpadukoB (GyHKIUNA € TOMOIIBIO MPOU3BOIHBIX.

IIpuMeHeHHenPOU3BOAHOM IIPYU PELICHUU 3a/1a4.



[TepBooOpasnas. IlepBooOpa3Hbie »snemeHTapHbIX GyHKImMA. [lmomane kpuBonuHelHoW Tpanenuu. @®opmyna HeroTona- JleiOHua.
OmnpeneneHHblil nHTErpal. Berurciaenue miomaaen miockux GUryp 1 00beMoB Tel BPALeHUs ¢ TIOMOIIbIO HHTErpaa.

I'eomerpus

[ToBropenue. Pemienue 3agay ¢ MPUMEHEHHWEM CBOMCTB (UIyp Ha IJIOCKOCTH. 3aJadyd Ha JIOKa3aTeNbCTBO M MOCTPOCHHE KOHTPIPUMEPOB.
Hcnonp3oBaHne B 3aJadax MPOCTEHINMX JIOTMYECKUX NpaBwil. PemeHue 3amad ¢ HMCIOJIB30BAaHHEM TEOPEM O TPEYrOJBHUKAX, COOTHOLICHUN B
IPSIMOYTOJIbHBIX TPEYroJIbHUKAX, (DaKTOB, CBSI3aHHBIX C YEThIPpEXyrojJbHUKaMU. Pelenne 3aau ¢ UCIOIb30BaHUEM (PAKTOB, CBA3aHHBIX C OKPYXHOCTSMHU.
Pemenue 3aa4 Ha n3MepeHUs Ha IJIOCKOCTH, BBIYMCIIEHUE JJIMH U IIo1aiel. Perenre 3a1a4 ¢ MOMOIIbIO BEKTOPOB M KOOPJIMHAT.

Harnsannas crepeomerpusi. @urypbl u ux nzodpaxenus (ky0, nupamuzaa, npuzMa). OCHOBHBIE MOHATHUS CTEPEOMETPUU U MX cBoiicTBa. CeueHus
Ky0a 1 TeTpaspa.

Touka, npsAMas U IVIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHUH U CICACTBUS U3 HUX. B3auMHOE paclonokXeHue NpsMBIX U IUIOCKOCTEH B
npoctpancTBe. [lapamiensHOCTh MPSIMBIX U IJIOCKOCTEH B MpocTpaHcTBe. M300pakeHrne mpoCcTeHIMX MPOCTPAHCTBEHHBIX (PUTYP HA TUNIOCKOCTH.

PaccrosiHust Mex 1y Gurypamu B poCTPaHCTBE.
Vsl B ipocTpaHcTBe. [lepnenaAnKyIsIpHOCTD IPSAMBIX U IJIOCKOCTEM.

[Tpoekuust puryps! Ha naockocThb. [IpU3HaKu nepneHAUKYISIPHOCTH NMPSAMBIX U IIJIOCKOCTEH B MpocTpaHCcTBe. Teopema o Tpex NeprneHIuKyispax.

MHOFOFpaHHI/IKI/I. Hapannenennnez[. CBolicTBa MIPpAMOYTOJIBHOT'O IapaJJICJICTIUIICAA. TeopeMa Hﬂq)aropa B ITPOCTPAHCTBC.

[Tpusma u nupamuaa. [lpaBuiibHas nupamMua u npaBuibHas npusma. [psmas nupamuga. 1eMeHTh TPU3MBI U THPAMUJIBL.

Tena BpalieHus: MUIXHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSMOTO KPYroBOTO MUIWHAPA, IPSIMOTO KPYroBOro KoHyca. M300paxkeHune
TeJ BpaIIeHUs Ha TUIOCKOCTH.

[TpencraBienne 00 yceueHHOM KOHYCE, CeUeHHs KOHYyca (MapauieibHOe OCHOBAHUIO M TIPOXO/ISINee Yepe3 BEPIINHY), CCUSHUS IUIHMH]IpA
(TTapayuieTbHO M MEPIICHUKYIISIPHO OCH), CeUSHHUS 1apa. Pa3BepTka MUIUHIpPA ¥ KOHYCA.

[Ipocreiimme kOMOMHAIIMA MHOTOTPAHHUKOB M TEJI BPAIIEHUS MEXIy coO0i. Berancienre 3J1eMeHTOB MPOCTPAHCTBEHHBIX GUTyp (pedpa,
JTMArOHalu, yIiibl).

[Tnomanb TOBEpXHOCTH MPABHIIBHON MUPAMUJIBI U IPSIMON Mpu3MBbL. [11011a1p MOBEpXHOCTH IPSIMOTO KPYTOBOTO LUJIMHAPA, IPSIMOTO KPYTOBOTO



KOHYCa ! I1apa.
[Tonsitue 06 o6beme. OOBEM MUPAMHUIBI M KOHYCA, TPU3MBI M IIIMHpa. O0beM 1rapa.

HOI[O6HBI€ TE€JI1a B IIPOCTPAHCTBE. CooTHoONICHUS MEXAY I1omaasaMu HOBCpXHOCTCﬁ 1 00beMaMu HO,Z[O6HBIX TCII.

JBr>KeHUsT B MPOCTPAHCTBE: MapajUIC/IbHBIA MEPEHOC, LEHTpaJbHasi CUMMETPHsSl, CUMMETpPUS OTHOCUTEIBHO IUIOCKOCTH, MOBOPOT. CBOICTBa
nBrokeHui. [I[puMeHnenre NBH>KeHUM NPy pelieHrd 3a1a4.

Bekropsl u koopauHatel B mnpocTpaHcTBe. CyMma BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4YHCIIO, Yroj Mex1y Bekrtopamu. KomnuHeaphsle u
KOMIUIaHApHbIE BEKTOpbl. CKaJspHOE MPOU3BEICHHE BEKTOPOB. Teopema O pa3joXEHUU BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BekTopam. CKaJsIpHOE
MIPOM3BEICHUE BEKTOPOB B KOOpAUHATAX. [[pMeHeHEe BEKTOPOB NPH PEIICHUH 3a]1a4 Ha HaXO0XKJICHUE PACCTOSIHHUH, ITUH, TUIOIIAIeH U 00bEMOB.

VYpaBHEHHE IUJIOCKOCTH B TPOCTpaHCTBE. YpaBHeHHE cdepbl B mpocTpaHcTBe. DopMyna Il BBIYHCICHUS] PACCTOSHUA MEXKIYy TOYKaMHU B

MIPOCTPAHCTBE.

BCPOHTHOCTI) M cTaTucTuka. Padora ¢ JAAHHBIMH

HOBTOpCHI/IC. Pemienne 3amad Ha TabIU4YHOE U Fpa(i)I/IquKOC NpeACTABJICHUC NaHHBIX. Hcnons3oBaHue CBOWCTB U XApPaKTCPUCTHUK UYUCIIOBBIX
Ha60pOBI CpCOHUX, HauOOJILIIEr0 W HaWMEHBIIErO 3Ha4YCHUA, pasMaxa, JUCICPCHHU. Pemenne 3amau Ha OMpeaACIICHUC 4YaCTOThI U BEPOATHOCTH COOBITHIA.

Brruncienue BepOHTHOCTeﬁ B OIIbITaX C pPaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU UCXOAaMHU.

Pemenue 3agau ¢ npuMeHeHneM KOMOMHATOpUKH. Pemenne 3a1au Ha BBIYUCIIEHHE BEPOSITHOCTEH HE3aBUCUMBIX COOBITHH, TpUMEHEHHE (HOPMYIIbI
CIIOKEHUsI BeposiTHOCTEH. Pemenne 3a1ay ¢ mpuMeHeHneM auarpamm Ditniepa, JepeBa BeposaTHocTel, hopmyinbl beprymmu.

VYcnoBHas BeposTHOCTB. [IpaBrino yMHOkKEHUS BeposiTHOCTEN. PopMyria MOIHON BEPOSTHOCTH.

I[I/ICerTHBIC cnyqaﬁHLIe BCJIMYHUHBI U paCIIPCACIICHUS. HezaBucumeie CJIy‘-I&fIHBIC BCJIIMYHHBEI. Pacnpez{eneHHe CYMMBI U MPOU3BCACHUA
HC3aBUCHUMBIX CJ'Iy‘-IElfIHBIX BCJIMYHH.
MaremaTtudeckoe OXHUIAaHUE N JUCIICPCHA cnyqaﬁHoﬁ BeIMYMHBI. MaTemaTtudeckoe OXKHUJaHUE WU JUCIICPCHUSA CYMMBbI CHy‘—I&ﬁHBIX BCJIMYHH.

I'eomeTpuueckoe pacnpenenenre. bBuHoMHabHOE paclpeieIeHHe U €ro CBOMCTBA.



HenpepsiBHble ciydaiinble BenuuuHbl. [IoHsATHE O IIIOTHOCTH BeposATHOCTU. PaBHOMeEpHOE pacmnpeneneHue. [lokasaTenbHoe pacrpenciieHue, ero
rapameTpsbl.

[lonsitTue o HOpManmbHOM pacnpeneneHuu. [lapamerpsl HopManpHOrO pacnpeneneHus. I[lpumepsl ciaydallHBIX BEJIMYMH, MOJYMHEHHBIX
HOpPMaJIbHOMY 3aKOHY (ITOTPEIIHOCTh U3MEPEHUI, POCT YEIOBEKA).

HepasencrBo YebObieBa. Teopema bepuymnm. 3akoH 00ibImx 4yucell. BrIOOpOUHBIM METOJ M3MEPEHUs BeposTHOCTEH. Ponb 3akoHa OOJBIIMX
YHUCeN B HayKe, PUPOJIe U 00IIeCTBE.

KoBapuanus n1Byx cinydaitabix BenuuuH. [lonstue o kosddunnente koppensaunu. CoBMecTHbIC HAOMIOIEHUS ABYX CIy4YailHbIX BEJIHYMH.

Bb100pOoUHBIHKOAPUIIMEHT KOPPEITSILINH.

Yriry0neHHblit YPOBEHb

Anredpa M HaYaJIa aHAJIHU3A

[ToBTOpenue. Penienne 3aga4d ¢ UCIONb30BAaHUEM CBOMCTB YMCEN U CUCTEM CUMCIIEHUS, IETMMOCTH, JOJIEH U YaCTeH, IPOLEHTOB, MOlyJIEH YNCEL.

Pemienue 3aau ¢ uCnoyib30BaHWEM CBOWCTB CTETICHEHW M KOpHEW, MHOTOWICHOB, MPe0Opa3oBaHUN MHOTOWICHOB U JPOOHO-
palOHaIbHBIXBBIpAXEHUN. Penenne 3a1a4 ¢ NCNoab30BaHUEM TPaJlyCHOW MEpBI yIiia.

Monynb yncna u ero cBoiicTBa. PemieHue 3aja4 Ha IBUKEHUE M COBMECTHYIO pabOTy, CMECH U CILJIaBbl C TIOMOIIIbIO JINHEHHBIX, KBAJPATHBIX U
IpOOHO-pallMOHATIBHBIX YPABHEHUH U UX CHUCTEM.

Pemienue 3a1a4 ¢ MOMOIIbIO YHUCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJJHOM NMEPEMEHHOMN, C TPUMEHEHNEM N300pakeHHs YUCIOBBIX
MIPOMEXYTKOB. Perienne 3a1a4 ¢ MCNOJIb30BaHUEM YHCTIOBBIX (PYHKIIMHA U UX IpadUKOB.

Hcnonb30BaHue CBOMCTB M Ipa)MKOB TUHEWHBIX U KBAJPATHUHBIX (PYHKIMI, 00paTHON MPOMOPIHOHAIBHOCTH

I'paduueckoe perieHrne ypaBHeHUH 1 HepaBeHCTB. Vcnonbp30BaHue onepanuii HaJ MHOKECTBAMU U BBICKA3bIBaHUSAMU. VICcrob30BaHNE HEPABEHCTB
U CHCTEM HEPaBEHCTB C OJIHOM MEepEMEHHOMN, YHCIOBBIX TPOMEXKYTKOB, UX 00bEIUHEHUN U IEpeCeUeHHH.

[IprMeHeHre npu peleHny 3aad CBOMCTB apu(MeTHUYECKON U T€OMETPUYECKON MTPOrPeCcCUu, CYMMUPOBaHUsI OECKOHEUHOM cxoasueiics
F€OMETPUYECKOU ITPOTrPECCUH.

MHoxecTBa (YUCIOBBIE, TEOMETPUUECKUX (PUryp). XapaKTepuCTUUECKOE CBOWCTBO, SJIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE, OECKOHEYHOE

MHOKECTBO.



Crioco6s1 3amanust MHOXkecTB [logmMHuokecTBO. OTHOIIEHUS TPUHAIIICKHOCTH, BKIIIOUSHHSI, paBeHCTBa. Onepanuu HaJ MHOKecTBaMu. Kpyru
Ditnepa.

KoneuHsble 1 6ecCKOHEUHbIE, CUETHBIC U HECUETHBIE MHOKECTBA. VICTUHHBIE U JIO’KHBIE BBICKA3bIBAHMSI, OTIEPALIUN HAJ|

BbICKa3bIBaHUAMM. AJIreOpa BbICKa3bIBaHUN. CBsI3b BBICKAa3bIBaHUM ¢ MHOXKeCTBaMH. KBaHTOPBI CyII€CTBOBAHUS U BCEOOLTHOCTH.

3axkoHbI JIOTUKU. OCHOBHBIE JIOTHUECKHE IIPaBUIIA. PellleHne JJIornueckrx 3a1a4 ¢ UCI0JIb30BaHUEM KpYyroB Diljiepa, OCHOBHBIX JIOTUYECKUX
npaBwil. YMo3akioueHus. OO0CHOBaHMS U JOKA3aTEJIbCTBO B MaTeMaTuke. Teopembl. Buapl MaTeMaTHUeCKUX yTBEpKIEHUM. Buabl 10Ka3aTenbCTs.
MaremaTrueckast MHIYKIMS. Y TBEPXKICHUs: 00paTHOE JaHHOMY, IPOTHBOIIOJIOXKHOE, 0OpaTHOE MPOTUBOIIOJIOKHOMY JaHHOMY. [Ipu3Hak u
CBOWCTBO,HEO0XOAUMBIE U JIOCTATOYHBIE YCIOBHSL.

OcHoBHas TeopeMa apudmeruku. Ocratku U cpaBHeHus. AnroputM Eknmna. Kuraiickas Teopema 00 ocratkax. Manas reopema depma, q-UIHbIE
cucTeMbl cuncienus. @yHKIus Diiepa, YUCIIO U CyMMa JeIUTeIe HaTypaabHOro YUCIIa.

Panguannas Mepa yriia, TpUTOHOMETPUYECKasi OKPYKHOCTh. TpUroHomMerpuyeckre GyHKIMH Yucen U yriioB. @opMyIibl IPUBEIEHUS, CI0XKEHUS
TPUTOHOMETPUUECKUX (PYHKIUH, POPMYIIBI JBOMHOTO U MOJOBUHHOIO aprymenTa. [IpeobpazoBaHue CyMMBI, Pa3HOCTH B IPOU3BE/ICHUE
TPUTOHOMETPUYECKUX (QYHKIHM, 1 HA00O0pOT.

Hynu ¢pyHkimm, npoMexxyTki 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanboubliee 1 HaumeHsbliee 3HayeHue Gpynkuuu. Ilepuoanueckue pyHkunu
MHaUMEeHbIINH nepuo/i. YeTHble 1 HeueTHble GyHKINU. DYyHKINHU «JpoOHas 4acThb yuchaa» y = {T}, «1leJlas 4acThb yhuciaa» y = [X].

TpuronomeTpudeckue GYHKIMH YUCIOBOTO apryMeHTa y = COSX, y = SinX, y = tgx, y = ctgx. CBoiicTBa u rpad)MKu TPUTOHOMETPUICCKUX (HYHKITHIA.

OOpaTHbie TpUroHOMeTpUUYecKre QyHKIMH, UX TJIaBHbIE 3HaYeHMsI, CBOMCTBA U rpaduxu. Tpuronomerpuueckue ypaBueHus. OnHOpOIHbIE
TPUTOHOMETPUYECKNE YpaBHEHMS. Pelienne mpocTenmnx TPUroHOMETPUYECKUX HEpaBeHCTB. [IpocTelimue cucTeMbl TPHTOHOMETPUYECKUX YPABHEHUH.

CreneHs ¢ 1elCTBUTENBHBIM IIOKAa3aTeNIEM, CBOWCTBA cTeneHu. [IpocTeiimme nokazareiabHble ypaBHEHUS U HEPABEHCTBA.

[ToxazarenbHast yHKIMS U ee cBoWcTBa U rpaduk. Yucno e u pyHkus y = e*.

Jlorapudwm, cBoiicTa norapudma. [lecsaTuunblil 1 HaTypanbHbIi Jorapudm. [IpeoOpazoBanue sorapupmMuyeckux BoipakeHui. Jlorapugmuueckue
ypaBHEeHUs U HepaBeHcTBa. Jlorapupmudeckas GyHKIMS U €€ CBOWCTBA U TpaduK.

CrenenHas GyHKIIUS U €€ CBOMCTBA U rpaduk. VppamnroHaibHbIe ypaBHEHUSI.



HepBI/I‘IHBIG NpeaACTaBJICHUA O MHOKCCTBC KOMIUJICKCHBIX YHUCCIIL. I[eﬁCTBHH C KOMIIJIEKCHBIMH ynciaMu. KoMmiaekcHo COMPS’KCHHBIC UM CIIA.

Monynb u aprymeHT uucia. Tpuronomerpudeckas popmMa KOMILIEKCHOTO yucia. Pelienre ypaBHeHUH B KOMITJIEKCHBIX YHCTaX.

Metoa UHTEpBAJIOB Ui perieHus: HepaBeHCTB. [IpeoOpa3oBanus rpadukoB (yHKUIWN: CABUT, YMHOXKEHHE Ha YUCIIO, OTPAKEHUE OTHOCHTEIHHO
KOOpAMHATHBIX oceil. 'padguueckue METOABI pelIeHus] ypaBHEHHH M HEpaBeHCTB. PerieHne ypaBHEHUIl W HEPABEHCTB, COJIEPKAIIUX MEPEMEHHYIO MOJ
3HAKOM MOJYJIS.

CucTeMbl NMOKa3aTeNbHBIX, JOTapU(PMUYECKIX U UPPALMOHATBHBIX ypaBHEHUH. CHCTEMBI MOKA3aTENbHBIX, JOrapu(OMUIECKUX U UPPALUOHATBHBIX
HEPABEHCTB.

Bsanmuo obpartnbie pynkuuu. ['paduku B3auMHO 00paTHBIX QYHKIUH. Y paBHEHHS, CHCTEMBbl YPaBHEHUH C TTapaMeTPOM.

®opmyna bunoma HeioroHa. PemeHue ypaBHeHMI CTETICHHM BBINIC 2 CHEIUMAIBHBIX BUIOB. Teopema Buera, Teopema besy. IlpuBomumbie u
HENPUBOIUMBIE MHOTOWICHBI. OCHOBHAs Teopema anreOpsl. CHMMETpHUECKUE MHOTOWICHBIL. LlenouncieHHbie U 1eT03HaYHbIe MHOTOYJICHBI.

JuodantoBsl ypaBHenus. Llennbie qpodu. Teopema @epma o cymme kBaipatoB. CyMMBI U psifibl, METOIbI CYMMHUPOBAHUS U IPU3HAKU CXOJAUMOCTH.

TeopeMsl 0 MPUOIMKEHUN AEHCTBUTEIBHBIX YHCEN pallMOHATBLHBIMU. MHOXeCTBa Ha KOOPIMHATHOH MJIOCKOCTH.

Hepapenctso Komm-ByHsakoBckoro, HepaBeHCTBO VeHceHa, HEPaBEeHCTBA O CPEHHX.

[Tonsitue npenena ynkuuu B touke. [loHsTre npenena pyHkuuu B OECKOHEYHOCTH. ACUMNTOTH rpaduka ¢pyHkuuu. CpaBHEHHE OECKOHEYHO
ManbIX U 6eckoHeuHo Oonbnx. HenpepsiBHOCTh pyHKIMU. CBolicTBa HenpepbIBHBIX (yHKIUH. Teopema Beliepmtpacca.

Huddepenuupyemocts pynkuuu. IIpousBognas ¢pynkunu B Touke. KacarenbHast k rpaduky ¢yHkiuu. ['eomerpudeckuil u ¢puzndeckuit
CMBICIT Ipou3BoIHOMU. [IpuMenenune mpou3BoaHoM B pusuke. [IponsBoanbie anemenTapHbiX GyHkuuid. [IpaBuna nuddepenupoBanus.

Bropas npousBoHas, ee reoMeTpudeckuil 1 pU3nuecKuii CMbICI.

Touku skcTpeMyma (MakcuMyma U MUHHMYyMa). VccrnenoBanue sneMeHTapHbIX (YHKIME Ha TOYKU SKCTpeMyMa, HaubOosblllee U HauMeHbIlee
3HaUEHHUE C MOMOIIBI0 Tpou3BogHOU. [locTpoeHne rpadukoB GyHKIMI C MOMOIIBI0 TPOU3BOAHBIX. [IprMeHeHrne MPOU3BOMIHON MPH PEIICHUU 3ajad.
Haxoxaenne skcTpeMyMoB (YHKIIHI HECKOIBKUX MTEPEMEHHBIX.

[TepBooOpasnas. Heompenenennslii mHTerpan. IlepBooOpasnbie smeMeHTapHbIX (yHkuii. [lnomans kpuBonmHEHHONW Tpanenuu. Popmyna
Hrerorona-JleliOnuna. OnpeneneHublii mHTErpaji. Beranciaenue miomanaei miockux Guryp u o0beMOB T BPAIIEHUS C TTIOMOIIBIO HHTErpaa.

Metobl penieHus pyHKIIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.



I'eomeTpust

[ToBropenue. Pemenue 3agad ¢ HCHOIB30BAaHMEM CBOMCTB (uryp Ha miiockocTH. Pemenue 3amad Ha J0Ka3aTelabCTBO M IOCTPOEHUE
KOHTpIpUMepoB. [IpuMeHeHne npocTeduX JIOTHYECKUX IIpaBuil. PernieHue 3agad ¢ HCHOIB30BAHMEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIICHUHN B
OPSMOYTOJIBHBIX TPEYroJbHUKAX, (aKTOB, CBA3aHHBIX C YETHIPEXYrojJbHUKaMH. PemieHue 3agad C HCHOJIb30BaHHWEM (DAKTOB, CBSA3aHHBIX C
OKpYKHOCTsIMU. Pemenue 3a1a4 Ha M3MEpEeHHs Ha IUIOCKOCTH, BBIYMCIICHUS AJIMH U ILIomanei. Penienne 3a1a4 ¢ noMOLIbI0 BEKTOPOB U KOOPIAMHAT.

Harnsaanas crepeomerpus. [Ipusma, napauienenumen, nupamMuaa, TeTpa’ip.

OCHOBHBIE OHATHSI FEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU U CIEICTBHS U3 HUX. [IoHATHE 00 aKCHOMAaTHYECKOM METO/IE.

Teopema Menenas s terparapa. [loctpoeHne cedyeHnii MHOrOrpaHHUKOB METOJIOM cefioB. LlenTpaibHOE npoekTrupoBanue. [loctpoenue ceueHunit
MHOTOTPaHHUKOB METOAOM IIPOEKLIUN.

CkpemuBaromuecs npsiMble B IPOCTPAHCTBE. YTOJI MEKAY HUMU. METO/Ibl HAX0KIEHUS PaCCTOSHUNA MEXy CKPELMBAIOIMMUCS IPSIMBIMHU.

TeopeMsl 0 mapauIeTbHOCTH NPSAMBIX M TUIOCKOCTEH B pocTpaHcTBe. [lapamiensHoe mpoeKTHpoBaHUE U H300paxeHne Guryp.

I'eomeTpuyeckue MecTa TOUEK B IIPOCTPAHCTBE.

[lepnienauKkyngpHOCTH NpsIMOH U IockocTu. OpToroHanbHoe MpoekTupoBanue. HakinoHnHble u mpoekuuu. Teopema o Tpex neprneHauKyspax.

Bunet TetpasapoB. OpTOLEHTpUYECKUI TETpadIp, KapKacHbIN TeTpasp, paBHOTpaHHbIN TeTpa’ip. [IpsamoyronbHblil TeTpasap. Meauansl u
OuMeanaHbl TeTpadapa.

JocTtpanBanue TeTpasapa 10 MapajuieIenuIe/a.

Paccrostaus mexay gpurypamu B mpoctpanctse. OOLIui NepneHAuKYIsp ABYX CKPEIIUBAIOIIUXCS MIPSMBIX.

Yrnel B mpoctpaHcTBe. IlepneHaukynsapHsle IuiockocTd. [Dmomans oproroHanbHOM mpoekuuu. llepnenaukyisspHOe cedeHue MPU3MBIL.
TpexrpaHHblii © MHOTOTpaHHBIA yros. CBOMCTBA IUIOCKUX YIJIOB MHOTOIpaHHOro yria. CBOWCTBA IUIOCKMX W JBYTPAHHBIX YIJIOB TPEXI'PAHHOIO YIJIA.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIa.

Bunpel MHoOrorpanHukoB. Pa3BepTku MHororpanHuka. Kpargaiiiime myTM Ha INOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpaBunbpHble
MHOT'OT'PaHHUKHU. JIBOMCTBEHHOCTD IIPaBUIbHBIX MHOTOIPAHHUKOB.

ITpusma. Ilapamnenenunen. CsoiictBa napainenenunena. Ilpsamoyroneneiii napamienenunen. Haknonnsie npusmsl. [Iupamuna. Bunel nupamu.

DeMeHTHI IpaBUIbHON mupaMubl. [lupaMuipl ¢ paBHOHAKIIOHEHHBIMU peOpaMu U TPaHsIMH, UX OCHOBHBIE CBOICTBA.



[Tnomany moBepxXHOCTEH MHOTOTPAHHUKOB. Tea BpallleHus: HUINHP, KOHYC, Iap U cdepa.

CeueHust HWIIMH]Ipa, KOHYca U mapa. [llapoBoit cerMeHT, mapoBoi €0, AapOBOW CEKTOP (KOHYC).

YcedyeHHas nupamMua ¥ yCEYCHHBIM KOHYC. DJIEMEHTHI C(hepUIECKON TeOMETPHH.

Konnueckue ceuenus. KacarenbHble npsiMble U TUIOCKOCTH.

Briucannslie n onucannbie cepsl. Kacaromuecs chepsl. KomOunauu ten BpamieHus. BeKTopsl 1 KOOpAWHATHI.

CyMMa BEKTOpPOB, YMHOXEHHE BEKTOpa Ha 4YHUCIO. YToi MexAy BekropamMu. CKalsipHOe Npou3BeACHHE. YpaBHEHHE IIOCKOCTH. Popmyna
paccTOsIHUS MEXy TOUKaMu. Y paBHeHHE cepbl. DopMyiia pacCTOSHHS OT TOYKH JI0 IMIIOCKOCTH. COCOOBI 3aJaHNUs IPSIMOM YpaBHEHHUSIMHU.

Pemienune 3ama4 u 10Ka3aTeabCTBO TEOPEM C MIOMOUIBIO BEKTOPOB M METOJIOM KOOpAMHAT. DiaeMeHThl reomeTpun macc [lonstue oobema. OO0beMbl
MHOTOrpaHHUKOB. OO0beMbl Tenl BpaiieHus. AKCHOMBI 00bema. BwiBog (opmyn 00bEMOB MPSAMOYTOJIBHOTO Mapajulefienuneaa, MPU3Mbl U MUPAMUBL.
Dopmybl 4711 HAX0XKACHUS 00beMa TeTpadapa. Teopembl 00 OTHOIIEHHUSIX 00BbeMOB. [IpuoskeHus uHTErpaia K BbIUMCICHHIO 00bEMOB U TTOBEPXHOCTEH
ten Bpamenus. [nomans chepudeckoro nmosica. O6beM maposoro ciosi. [IpuMmeneHre 00beMOB TpU pEIICHUH 3a/1a4.

[Tnomane cheprl. Pa3Beprka muwimHAapa U KoHyca. [lnomaap MOBEpXHOCTH HWIMHApPAa W KoHyca. KomMOMHAIMM MHOTOTpaHHUKOB U Tel
BpaueHus.[lonoOue B mpoctpancTse. OTHOIIEHHE 00BEMOB U IIJIOLIA Il TOBEPXHOCTEN MOJOOHBIX QUTYP.

JIBrKEeHMsI B IPOCTPAHCTBE: MAPAJJIENBHBIN NIEPEHOC, CHMMETPHS OTHOCUTENIBHO TUIOCKOCTH, LIEHTPAJIbHAass CUMMETpPHS, IIOBOPOT OTHOCUTEIIBHO
MIPSAMOM.

[TpeoOpa3zoBanue mopo0usi, romoretusi. Penenne 3a1a4 Ha MIIOCKOCTU C UCTIOJIb30BAHUEM CTEPEOMETPUUYECKHX METOIOB.

BeposiTHOCTH M CTAaTHCTHKA, JIOTHUKA, TeOPUs IT'PadoB 1 KOMOUHATOPHKA

[ToBTOpenue. Mcnonp3oBanue TabIUIl U JUarpamm JJjisi peICTaBlIeHHs NaHHbIX. Perienue 3a1a4 Ha MPUMEHEHHUE OINMCATEeNIbHBIX XapaKTePUCTHK
YHCJIOBBIX HAa0OpOB: CPEAHMX, HAWOOJBIIET0O M HAaWMEHBLIEr0 3HAYEHHUs, pazMaxa, JUCIEPCUU U CTaHJAPTHOIO OTKJIOHEHMs. BpluucieHue 4acTtoT u
BEPOATHOCTEN cOOBITHI. BpIuncieHne BepOATHOCTEM B OMNbITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapHbIMH Hcxojamu. Vcmonb3oBaHne KOMOWHATOPHKH.
Beruucrienne BeposTHOCTEH HE3aBUCUMBIX COOBITHH.

Hcnonb3oBanue GopMyIibl CI0KEHUST BEPOSITHOCTEH, Tnarpamm Didjiepa, 1epeBa BeposiTHoCcTel, popmyisl beprysu.

BeposTHocTHOE MPOCTPAaHCTBO. AKCUOMBI TEOPUH BEPOSITHOCTEH.

VYcnoBnHas BeposiTHOCTD. [IpaBuio ymMHokeHust BepositHocTeil. Dopmyia nmosiHoi BeposaTtHocTH. Dopmyina baiieca.



I'eomeTpuyeckoe pacnipenenenue. HenpepoiBHbIE ciiydaiinbie BennunHbl. @ynkius Jlannaca.

[TapameTpsl HOpMaIbHOTO pacnpeaeneHus. [[puMepsl cily4aifHbIX BETUYHH, TOJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (HOTPEUIHOCTh U3MEPEHH, pOCT
gyenoBeka). HepaBenctBo UeOrbiesa.

Teopema UeObimeBa u Teopema bepuyiu. 3akoH 6onbmux yncen. CoBMECTHbIC HAOTIOACHUS IBYX CITYYaHBIX BEITUYHH.

[Tpunun dupuxiie.
Casi3HOCTh. KOMITOHEHTHI CBSI3HOCTH.

[Tytu Ha rpade. DinepoBsl U 'aMUIBTOHOBBI TYTH.

TpeGoBanus K yPOBHIO NOATOTOBKH 00y4al0IMXCS
B pe3yabTare uzyueHus MaTeMATUKHU Ha 0230BOM YPOBHe 00y4aIOUIUIiCS 10JIKEH

3HAMb/NOHUMAM b .
3HaYEHHE MaTeMaTH4YECKOM HAyKU JJIs1 PCIICHUA 3a/1a4, BOBHUKAIOMIUX B TCOPUH U ITPAKTHUKE; INAPOTY U B TO )KC BPEMA OIrpaHUYCHHOCTD IPUMCHCHUA

MaTeMaTHYeCKUX METOJIOB K aHAJIM3Y U MCCIIEIOBAHUIO IIPOIIECCOB U SIBJICHUHN B IPUPOJIE U OOIIECTBE;
3HAYCHUEC IMMPAKTHUKU U BOIIPOCOB, BO3HUKAIOIINX B caMoil MaTeMaTHuKe JJIsA (1)OpMI/Ip0BaHI/I${ H Pa3sBUTHA MaTeMaTHYEeCKOH HAayYKH; UCTOPUIO Pa3BUTHA
IMOHATHUA YUCJIa, CO3AAHUA MATEMATUYCCKOro aHajin3da, BOSHUKHOBCHHA U PA3BUTUA TCOMETPHUH,
yHHBepcaanmﬁ XapaKTEp 3aKOHOB JIOTUKHW MAaTEMAaTUICCKHUX paCCY)KﬂeHHfI, HUX IPUMEHUMOCTDb BO BCEX 00J1aCTAX YEI0BEYSCKON JCATCIIbHOCTH,
* BEPOSITHOCTHBIN XapaKTep pa3IMYHbIX IPOLECCOB OKPYXKAIOIIETO MUPA.
Auredpa

Ymemes:
BBIITOJIHATH apI/I(i)MeTI/I‘—IeCKI/Ie HCﬁCTBHﬂ, coyerasa yCTHI)Ie U IIUCBMCHHBIC HpI/IeMBI, HpI/IMeHeHI/Ie BBIYUCIINTCIIBHBIX yCTpOﬁCTB; HaXOIUTh 3HAYCHUS

KOpHsI HaTypaJIbHOM CTENEeHH, CTENEeHH C palMOHaJIbHBIM MOKa3aTelieM, jJorapudma, UCHOIb3Yys MpU HEOOXOAMMOCTH BBIYHUCIUTENbHbIE YCTPOWUCTBA;
MIOJI30BAThCs OLEHKOU U MPUKUIKOHN IIPU NIPAKTUUECKUX pacyeTax;
MPOBOJIUTH MO M3BECTHHIM (hOpMyJaM U TNpaBHiaM MpeoOpa3oBaHusi OyKBEHHBIX BBIPAKEHHH, BKIIOYAIOUIMX CTEHECHH, paJuKajbl, JOrapupMbl U

TPUTOHOMETPHYECKHE (PYHKIINU;



BBIUHUCIIATh 3HAYEHUS YHUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUHN, OCYILECTBIISA HEOOXOAMMBIE ITOJICTAHOBKU U IIPeo0pa30BaHus;
UCROIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAMmebHOCIU U NOECEOHEEHOU HCUZHU:

JUI IPAKTUYECKUX PacdyeToB 10 (popMyliaM, BKIOYas (GOpMyJIbl, CoepKallUe CTENEHH, PaIUKabl, JorapupMbl U TPUTOHOMETpUUECKUE QYHKIINY,
UCIOJIb3Ys MPU HEOOXOJUMOCTH CIIPABOYHbIE MaTepHalIbl U MPOCTEHILINE BEIUMCINTENIBHBIE YCTPOICTBA.
DOYyHKUUM U TPaPUKU

Ymemos:
OTIPEICIIATh 3HaUCHHE (DYHKITUU 110 3HAYCHUIO apTyMEHTA IIPH Pa3IMYHBIX crioco0ax 3a1anus (yHKIUY;

* CTPOUTb I'paMKU U3YUYEHHBIX (PYHKIHII;
OIMCBIBATH 110 TPADUKY U 8 NpOCMeUuUX CIy4asx no ¢popmyie IOBEICHUE U CBOMCTBA (YHKINUN, HAXOAUTS 110 rpaduKy GyHKINN HANOOIbIINE
MHAUMEHbIINE 3HAaUECHUS;

peliaTh ypaBHEHUSs, MPOCTEHIIIIE CUCTEMBI YPaBHEHUH, UCTIONB3YS C80UCMBA (hyHKYUL N UX TPAPUKOB;



UCNOIb3068aMb NPUODPEMEeHHbIe 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmeTbHOCHU U NOECEOHEB6HOUl HCUSHU:
JUISL OTIMCAHUS C TIOMOIIBIO0 (DYHKIIUHM pa3IunYHbIX 3aBUCUMOCTEH, MPeACTaBIeHUS UX TpaduuecKu, UHTEPIIPEeTalluu rpaduKoB.
Hauajia MmaTeMaTH4eCKOro aHAJIU3a

Ymemes:
BBIYHCIIATH IPOU3BOIHBIC U NEPBOOOPA3HbIe DIIEMEHTAPHBIX (DYHKITUH, UCIIONB3Ys CIIPABOYHBIC MAaTEPHAIIBI;

UCCIIEIOBaTh B MPOCTEHIINX CIydasx (PyHKIMH HA MOHOTOHHOCTh, HAXOJUTh HauOOJbIIME W HAaMMEHbIIWE 3HAYCHHsS (DYHKIMHA, CTPOUTH rpaduku
MHOT'OWJIEHOB U NPOCMEUX payUoOHAIbHbIX QYHKYUL C UCTIOIB30BaHUEM allapaTa MaTeMaTHUeCKOro aHaJIN3a;

B8blUUCIAINMDb 6 npocmedmux cydasix nﬂomadu C UCnojilbzoearHuem nep6006pa3H0L7; ucnoJjibzoeambs npuoﬁpemermble 3HAHUA U YMEHUA 6
npaxmuttecrcoﬁ 0eamebHOCHU U NOGCEOHEBHOTL HCUSHU:
AJId pCIICHMA NPUKIIAJHBIX 3a/iad, B TOM YK CJIC COUNAJIbHO-OKOHOMUYCCKUX 1 CI)I/ISI/I‘-IGCKI/IX, Ha HauOOIbIINE U HAUMCHBIIIHE 3HA4YCHHA, HA HAXO0XKJICHHUC

CKOPOCTH U YCKOPCHUA.
YI)aBHeHI/IH U HEPABCHCTBA

Ymemes:
peliaTh palMoHalbHbIe, TOKa3aTeNbHbIE U TIoTapudMUIecKie YpaBHEHHs 1 HEPABEHCTBA,
npocmeﬁmue uppauMOHaﬂbele u mpuZOHOM@mpMH@CKue ypaeﬂeHuﬂ, ux CZ/[CI’}’leMbl;

* COCTaBJIATh YPABHEHHUS U HEpaGeHCcmea 10 yCIIOBUIO 33/1a4H;
* HCTIOJIb30BAaTh JUIsl IPUOIMKEHHOTO PEIIeHNs YPaBHEHUH U HEPABEHCTB I'pa)UueCcKuil METO/I;

n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PELICHUH POCTEHIINX YPaBHEHUH U UX CUCTEM;
UCnO1b306amb NPUOOPEemMenHble 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0eAMeNbHOCMU U NO6CEOHEEH O HCUSHIL:

JUIS TIOCTPOEHMSI U UCCIIEOBaHMS POCTEUIINX MAaTEMAaTUUECKUX MOJIENIEH. DJIeMeHTbl KOMOMHATOPUKH, CTATUCTHKHU H
TEOPUHUBEPOATHOCTEM

Ymemon:

pemars npocreiiire KoOMOMHATOPHBIE 33Ja4l METOJIOM Iepedopa, a TaKKe C UCTIOIb30BaHUEM U3BECTHBIX (hOpMYT,;

BBIUHCIISATH B IPOCTEHIINX CITy4asiX BEPOSITHOCTH COOBITHI Ha OCHOBE MOJICUETA YUCIIa UCXO/I0B;
UCnONb306aMmb NPUOOPEMEHHbIE 3HAHUSA U YMEHUA 6 NPAKMUYECKOU 0eAmeTbHOCMU U NOECEOHEEHOIL HCUSHU:

- JUTSL aHAJTN3a PeANTbHBIX YMCIIOBBIX JaHHBIX, TPEICTABJICHHBIX B BHJIE TUArpaMM, rpa(uKoB;
* aHaNMM3a MHPOPMAIIUU CTATUCTHYECKOTO XapaKTepa.
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Ymemes:
pacro3HaBaTh Ha YEPTEKAX U MOJICIISAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX ONMMCAHUSAMH, H300paKEHUSIMH;

*OIIMCHIBATh B3aMMHOE  pACIOJIOKEHHWE TPSIMBIX W INIOCKOCTEH B IPOCTPAHCTBE,
aApeyMenmupo8ams 80U CyHCOeHUst 00 IMOM PACNOLONCEHUU,
* AaHAJIM3UPOBATH B MPOCTEHUININX CIydasX B3aNMHOE PACIIOIOKEHUE OOBEKTOB B IPOCTPAHCTBE;
M300pakaTh OCHOBHBIE MHOTOTPAaHHUKHU M KPYTJIbIC TEJIa; BHITIOIHATH YePTEIKU IO YCIOBHSIM 33/1a4;
© cmpoums npocmeliuiue cevenus Kyoa, npusmbl, NUPpAMuobL,
pelaTh IUIAHUMETPHUYECKUE U MPOCTEHINTNE CTEPEOMETPUICCKUE 3a/1a4K Ha HAXOXKICHUE FEOMETPUICCKUX BEIMYHH (JUTHH, YTJIOB,
Iomasaei, o0beMoB);
* HCTIOJIB30BATh MPH PEIICHUH CTEPECOMETPHUCCKUX 3a1a4 IJITAHUMETPUIECKUE (DAKThI M METOJIbI;
* IIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHUS B X0JIC PEIICHUS 3a]1a4;

ucnoJjib3zoeamo npuoﬁpemelmble 3HAHUA U YMEHUA 6 npakmulteacoﬁ oessmesibHOCmU U

NO6CEOHEBHOU HCU3HU: * ]IS NCCIIEIOBaHUS (MOIETUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYallUi Ha OCHOBE M3Y4YEHHBIX (POPMYI U CBOMCTB (uUryp;
BBIUKCJIEHHS] 00bEMOB U IUIONIA/IeH TOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPU PELIEHUH MPAKTUYECKUX 3a]a4, UCTIONb3Yys IPU HEOOXOAUMOCTH
CIPABOYHHUKHU M BBIYUCIIUTENbHbBIE YCTPONCTBA.
B pe3ynomame usyuenua mamemamuxu Ha npopuivHom ypoeHe ¢ cmapuieil WKosie 00yuarouiuiica 00ax4cen

3HATH/IOHUMATD
e 3HaYEHWE MATEMAaTHYECKOW HAYKH JUIsl pEIIeHUs 3a]1a4, BOSHUKAIOIMIUX B TEOPUHU U MPAKTHKE; IMIHUPOTY U OTPAHHYCHHOCTh TPUMEHEHUS MAaTEMaTHYECKUX

METO/IOB K aHAJIM3y M UCCIIEOBAHUIO MPOLIECCOB U SIBIEHUI B IPUPOJIE U OOIIECTBE;

e 3HAYEHHUE NMPAKTUKU U BOMPOCOB, BOSHUKAIOLINX B CAMOW MaTeMaTuke, 175 GOpMHUpOBaHUS U pa3BUTHS MAaTEMaTUYECKOM HayKu;

e UJEU PaCIIUPEHUS YHCIOBBIX MHOXECTB KaK CcIloco0a MoCcTpoeHHUs] HOBOTO MaTeMaTHYECKOTro armapara JJIs pelleHus MPaKTHYeCKUX 3a7ay U BHYTPEHHUX
3a/1a4 MaTEMaTUKH;

e 3HAYEHHUE UJEH, METOAOB U PE3yJIbTaTOB AITeOPbl U MATEMATHUYECKOTO aHaJIM3a ISl IIOCTPOCHUS MOJIETIeH pealbHbIX MPOLIECCOB U CUTYAIIHI;

® BO3MOXHOCTH I'€COMETPHUICCKOI'0O A3bIKA KaK CPEACTBA OITMCAHUA CBOMCTB PEAIBHBIX NPEAMETOB U UX B3AMMHOI'O PaCIIOJIOXKCHUS



YHUBEPCAIBHBIN XapaKkTep 3aKOHOB JIOTHKH MaTeMaTHYeCKUX PACCYKACHHUH, X MPUMEHUMOCTD B Pa3JINYHBIX 00JIACTSAX YEIOBEUECKOM JeITEIIbHOCTH;
pasiiniuc Tpe6OBaHI/H>'I, MNPCABABIACMBIX K OOKA3aTCIBCTBAM B MATCMATHUKC, CCTCCTBCHHBLIX, COLUAIBHO-3KOHOMHYCCKUX M TI'YMAaHHUTApPHBIX HAyKax, Ha
HPaKTHKE;

POJIb aKCMOMATHKH B MaTeMaTHKe; BO3MOKHOCTb ITOCTPOSHHUSI MAaTEMaTHYECKIX TEOPHI Ha aKCHOMATHYECKOW OCHOBE; 3HAYEHUE aKCHOMATHKH JUISL JPYTUX
oOnacteill 3HaHUS U AJIs IPAKTHUKWY;

BEPOSATHOCTHBIX XapaKTep Pa3IHMUHBIX IIPOLECCOB U 3aKOHOMEPHOCTEH OKPYKAIOLIETO MHUPA.

YucJioBble U OYKBEeHHbIE BbIPAKEHHS

YMmerThb:

BBIITIOJIHATH apmbMeTqucm/Ie [[GflCTBI/I?I, coycrast yCTHLIC 1 IINCBMCHHBIC HpI/IeMLI, HpI/IMeHeHI/Ie BBIYHCIINTCIIBHBIX yCTpOﬁCTB; HAaXOOUTHh 3HAUYCHUSA KOpH?I
HATYpaJIbHOM CTENEeHHW, CTENEeHW C pPAlUOHAIBHBIM I[IOKa3arejaeM, Jorapupma, HCHONb3ys MpPU HEOOXOAWMOCTH BBIUMCIUTENBHBIE YCTPONCTBA;
MOJI30BATHCS OIEHKOW W MIPUKUIKON IIPH MPAKTHYECKUX pacyeTax;

HpI/IMeHﬂTI) IIOHATHS, CBA3aHHBIC C ACIIMMOCTBIO IICJIbIX YHUCEII, HpI/I peHIeHI/H/I MAaTEMATUUYCCKUX 3aJa4,

HaXOOIUTh KOpHI/I MHOTI'OYJICHOB C OHHOfI nepeMeHHoﬁ, paCKJ'IaI[I)IBaTL MHOI'OYJICHBI Ha MHOXKHUTCIIN,

BBIIIOJIHATH )Iel\/JICTBI/ISI C KOMIIJICKCHBIMHU YHCJIaMH, I10JIb30BaThCA FCOMeTqueCKOfI I/IHTepHpeTaHHeﬁ KOMIIJICKCHBIX YHCEII, B HpOCTeI\/'IHH/IX CHy‘IﬂfIX
HAXOJHUTh KOMIUIEKCHBIE KOPHU YPaBHEHUI C ICHCTBUTEIHHBIMU KO DUITUCHTAMH;

IIPOBOAMTH MIPEOOPA30BAHUS YUCIOBBIX U OYKBEHHBIX BBIPAYKEHUH, BKIIOUAIOIIUX CTEIIEHU, PaJUKallbl, JIOrapu(Mbl U TPUTOHOMETPUYECKHE (DYHKIINU.

Hcnoab3oBath npnoﬁpeTeHHHe SHAHUA U YMCHUSA B HpaKTH‘leCKOﬁ JeSITeJIbHOCTH U IOBCETHEBHOM KU3HM 111
MPAKTUYCCKUX PpaCHCTOB I10 (bOpMy.TIaM, BKJIrO4asn (I)OpMy.HLI, coAcpKalmue CTCIICHU, paauKaJIbl, J'IOFapI/I(I)MLI U TPUTOHOMCTPUYCCKUC (I)YHKI_II/II/I,

MPUHEOO0XOAMMOCTH HUCIIOJIB3YSl CIIPAaBOYHbIE MaTePHAJIbl U IPOCTEHIINE BEIYUCIUTEIbHBIE YCTPOUCTBA.
DyHKUUN U rpadpuku

YMmerhb

OTIPEIEIATh 3HAYCHNE (PYHKIIMH M0 3HAYEHUIO apTyMEHTa MPH Pa3IMUHBIX ClIoco0ax 3a/aHusl (YHKINH;
CTPOUTH IpapuKK U3y4EHHBIX (PYHKIUH, BBINOIHATH IPe0Opa3oBaHus IpaHKOB;

OIUCBIBATH 110 rpauKy U 1o (hopMyJsie MOBECHUE U CBOWCTBA (PYHKIIUH;

peliaTh ypaBHEHUS, CUCTEMbl YpaBHEHH, HEPaBEHCTBA, UCIOIb3YsI CBOMCTBA (YHKIUHN U UX IpaduyecKue MpecTaBlIeHus;

Hcmons30BaTh HpI/IO6peTCHHBIC 3HaHUA 1 YMCHUSA B HpaKTquCKOﬁ JCATCIIBHOCTH 1 HOBCG,Z[HCBHOﬁ KHU3HU JJIA OIIMCaHUA U

UCCIIEIOBaHMS C TIOMOIIbIO (PYHKIMI pealbHBIX 3aBUCUMOCTEH, IPEICTaBICHUS X TpapuyecKu; UHTepIpeTay rpaduKoBpeatbHbIX



MPOLIECCOB.
Hauaja MareMaTH4ecKoro aHajamsa
YmMmerhb

HaXO/UTh CyMMY O€CKOHEYHO YObIBaIOIIEH reOMeTPUYECKHI IPOrpeccu;
BBIUUCIIAITH M NIEPBOOOpa3HBIC 3JI€MEHTAPHBIX (DYHKUMH, IPUMEHSISI TPaBUIa BBIYMCICHHUS IPOM3BOIHBIX U IEPBOOOPA3HBIX, UCHIOIB3Ys

CIIPABOYHBIE MaTEPHUAJIbL;

UCCIeIoBaTh (PYHKIIMH U CTPOUTH UX TPAPUKH C TIOMOIIBIO IIPOU3BOHOIA,

pelaTh 3aJjauu ¢ IPUMEHEHUEM ypaBHEHU KacaTeJIbHOMU K rpaduky QyHKIUHY;

pemaTh 3a/1a4i Ha HaXOXKJICHHE HauOOJIbIIET0 M HANMEHBIIIETO 3HaUeHHs (YHKIIMH HA OTPE3KE;
BBIYMCIIATH IUIOIIA (b KPUBOJIMHENHOHN TPaIlCLInH;

Hcnoan3oBarhb HpHOﬁpETEHHBIe SHAHUA U YMCHUSA B HpaKTH'leCKOﬁ AEeATECJIBbHOCTUH HOBceIlHeBHOﬁ JKU3HU TJI1
PCUICHUA TCOMETPUYCCKHUX, (1)1/1314%01(1/1)(, OKOHOMHYECCKUX U APYTIUX NPUKIIAAHBIX 3a1a4, B TOM YHUCJIC 3a1a4 Ha HanOOIbIINE M HAUMEHBIIIHE

3HAYCHHMS C MPUMEHECHHUEM aIlllapaTta MaTeMaTHUYeCKOro aHalu3a.
YpaBHeHuUs1 1 HepaBeHCTBA

Ymerhb

peliaTh palMoHaNbHbIE, TOKa3aTeIbHbIE U JorapudMUUYEcKie YpaBHEHHs U HEPABEHCTBA, HPPAIIMOHATLHBIE U TPUTOHOMETPUUIECKUE

YPaBHEHUS,UX CUCTEMBI;

JTIOKa3bIBATh HECJIOKHBIE HEPABEHCTBA;

penaTtb TEKCTOBBIE 33J]Ja4M C TIOMOILIBIO COCTABJIEHUS! YPABHEHUW, U HEPABEHCTB, UHTEPIPETUPYS PE3YJbTAT C YIETOM OI'PaHUUYEHUN YCIIOBUS 3aa4H;
n300paxkaTh Ha KOOPIMHATHON IJIOCKOCT MHOXKECTBA PELLIEHUI YPaBHEHUI U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHCTEM.

HAXOJUTh NPUOIMKEHHBIC PEIICHUS YPaBHEHUHN U UX CHCTEM, UCIIOJIb3Ys rpauuecKuii METO/;

peliaTh ypaBHEHUS, HEpaBEHCTBA U CUCTEMBI C TPUMEHEHHUEM IpapUuecKUX MpeCTaBIeHHH, CBOMCTB (QyHKIUH, TPOU3BOIHOI;

Hcnonb30BaTh NpHOOPeTEHHbIE 3HAHUS M YMEHUS B PAKTHYECKO AeSITeJIbHOCTH U NMOBCEIHEBHOM KU3HM IS
MOCTPOEHUS U UCCIIEIOBAHUS MPOCTEUIINX MATEMATUYECKUX MOJEIIEN



2. TEMATHYECKOE INTAHUPOBAHHUE

[IporpamMma 6a3oBoro Kypca o MareMaTuke OCHOBHOTrO o0iiero obpazoBanusi paccuutana Ha 170 yacoB B roj, 5 yacoB B Hezgemnto. [l usyyeHus

MaTeMaTHKH Ha yriIyOJICHHOM YpOBHE Yachl paboueli mporpaMMbl yBeITHYEHBI U paccuuTanbl Ha 204 4acoB B 101, 6 4acOB B HEEIIO.

Ne Tema KosmmmuecTBo yacos
Bba3zoBbIit Yriy0seHHbIT
YPOBEeHb YPOBEHb
BBoaHoe noBTopeHue 6 6
1 [ToBTOpeHue 6 6
JelicTBUTEIbHBIE YN CJIA 9 16
2 HarypanbHble 1 1ienble yncna 2 3
3 PanmonaibHEIC YuCTa 1 1
4 WppanmonanpHele yncia 2 2
5 MHO0€ECTBO IEHCTBUTEILHBIX YKNCET 1 2
6 Monynb 1eCTBUTEIBHOIO YHCIIA 2 3
7 Koumponvnas paboma Nel 1 1
8 Meroa MareMaTuuecKOl MHIYKIUU - 4
YucsioBble PyHKIUH 7 9
9 Omnpenenenne YMCIOBON (HYHKIIMH U CTIOCOOBI €€ 3aJaHus 2 2
10 CaoiicTBa pyHKIUHU 2 3
11 [lepuonnueckue GyHKIUU 1 1
12 Oo6parnast QyHKIHS 1 2
13 Konmponvnas paboma Ne2 1 1




Tpuronomerpnueckne GyHKIUH 18 24
14 UwucnoBast OKpy>XKHOCTb 2 2
15 YucnoBasi OKpYKHOCTb Ha KOOPAMHATHON IIJIOCKOCTH 1 2
16 Cunyc 1 KocuHyc. TaHTre€HC U KOTaHTE€HC 2 3
17 Tpuronomerpuueckue GyHKIIUN YHCIOBOTO apTyMEHTa 2 2
18 Tpuronomerpuueckue PyHKIIUN yIIOBOTO apryMeHTa 1 1
19 DyHKIIUU y=sinx, Y=COSX, UX CBOMCTBA U IPaPUKH 2 3
20 Konmponvnas paboma Ne3 1 1
21 [Toctpoenue rpaduka GyHKIUU y=mf(X) 1 2
22 [Toctpoenne rpaduka pyaxmmuu y=f(kx) 2 2
23 I'paduk rapmoHHUECKOTO KOJICOaHUS 1 1
24 OyHKUMU y=1gX,y=CIgX, UX CBOWCTBA U rpapuxu 2 2
25 OOpaTHble TpUTOHOMETpUYECKHEe (PyHKINUN 1 3

Tpuronomerpuyeckue ypaBHeHuUs1 7 10
26 [Ipocreiinme TPUrOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA 3 4
27 MeTo1b1 peleH!s] TPUTOHOMETPUYECKUX YPaBHEHUMN 3 5)
28 Koumponvnas paboma Ned 1 1

IIpeoOpa3oBanne TPUTOHOMETPHYECCKUX BbIPAKEHUI 15 20
29 CHHYC U KOCUHYC CYMMBI U Pa3HOCTH apTyMEHTOB 2 3
30 TaHreHnc cymMMsl 1 pa3HOCTH apryMEHTOB 1 2
31 DopMyIbl IPUBEIEHUS 2 2
32 ®opMyIbl ABOWHOTO apryMeHTa. @opMyJibl IOHMKEHUSI CTENIEHU 2 3
33 [IpeoOpa3oBanre CyMMbI TPUTOHOMETPHUUECKHUX (YHKIIMI B TPOU3BE/IEHUE 2 3
34 [IpeoOpa3oBanue Npon3BeACHUS TPUTOHOMETPHUUECKUX QYHKIUI B CyMMY 2 2
35 [Tpeobpa3oBanue Boipaxenus Asinx + BCosx « Bumy C sin(X+t). 1 1
36 MeTtobl perieH!s] TPUTOHOMETPUYECKUX YpaBHEHUH (ITPOJOJIKEHHE) 2 3
37 Koumponvnas paboma Ne5 1 1




IIpousBoanasn 21 28
38 | UwmcnoBble IOCIEOBATEIBHOCTH 1 2
39 [Ipenen yrciioBol moCIeI0BaTEIFHOCTH 2 2
40 [Ipenen hpyakmmm 1 2
41 Ornpenenenue Mpou3BOIHOM 2 2
42 Brruucienue mpou3BoIHBIX 3 3
43 JuddepennupoBanue cioxuor pynkuun. JuddepenupoBanue oopaTHoii 1 2
byHKIIUN
44 VYpaBHeHue kacaTrenbHOU K Tpaduky GpyHKINN 2 3
45 |  Kommponvhas paboma No6 1 1
46 [Tpumenenne Npou3BOHOM AJIsl HccleA0BaHUs QYyHKIIUI 3 3
47 [Toctpoenue rpadukoB GHyHKIUI 2 2
48 | TIpumeHeHHE MPOU3BOIHOM IS OTHICKAHUS HAMOOBIIMX BEIUYHUH U 2 5
Hanmenpmmx 3HaueHunii
49 | Kommponvuas paboma Ne7 1 1
Kom0unaTopuka u BeposiTHOCTh 6 8
50 | IIpaBuno ymHoxxeHusi. KomOnHaTOpHbIE 3a1aUn 2 2
51 | TlepecranoBku u (pakropuaibl. BEIOOp HECKOIBKUX AIIEMEHTOB. 1 2
bunomuHnanbHbIe KO3 PUIIMEHTHI
52 Cryuaiinble COOBITHS U BEPOSITHOCTH 2 3
53 | Koumponvnas paboma Ne8 1 1
Kommniekchsble uncia 0 10
54 | KowmruiekcHble uncia v apudMeTnieckue onepauy Haj HUMH - 2
55 | KowmruiekcHble yncia u KOOpAUHATHAS TUIOCKOCTb - 1
56 Tpuronomerpuueckas popma 3aluCH KOMIUIEKCHOT'O YHCIIA - 2
57 KomrutekcHble unciia u KBaipaTHbIE YpaBHEHHUS - 1
58 | Bo3BeneHne KOMIJIEKCHOTO YUCIIA B CTETIEHb. VI3BlIeUeHne KyOM4ecKOro KOpHs - 2
U3 KOMILJIEKCHOTO YHCIIa
59 Konmponvnan paboma Ne9 - 1
60 IloBTOpeHue 14 6
UTOIro 102 136




I'eomeTpus. 10 knacc
Ba3zoBblii 68 yaca B roa (2 4 B HexeM10). YrirydJeHHblit 68 yacoB B roj (2 yac B HeIeJ1I0)

Ne Tema KoaunuecTBo yacos
basoBbiii Yrayosaenn
YPOBEHb bl
YPOBEHb
1. [ToBTOpEHME MITAHUMETPUHT 6
BBenenne. AKCHOMBI CTepeOMETPHH M UX CJIEACTBHSA
3 3
1 [IpeameT crepeomeTpru. AKCHOMBI CTEPEOMETPUH 3 3
HekoTopsie cieacTBust U3 akcuom
I'nasa 1.[1apanjielbHOCTH NPSIMBIX U MJIOCKOCTEN 17 17
2 §1. ITapannenbHOCTH, NMPSAMBIX, HIPSIMOM M IIJIOCKOCTH 5 5
[TapannenpHble npsiMble B mpocTpaHcTBe. [lapamienbHOCTh TpeX NpsSMBbIX.
[TapannensHOCTH NPSIMOM U TIJIOCKOCTH
3 § 2. B3auMHoe pacnoJjio;keHue NPsiMbIX B IPOCTPAHCTBE. YT0JI MeKAy ABYMS 4 4
NPSAMBIMH
CkpenuBaroniyecs npsMble. YTIIbl ¢ COHAIIPABIEHHBIMH CTOPOHAMH. YTOJ
MEXY IPSIMbIMHU.
Koumponvnas paboma Nel.l (20 mun)
4 § 3. Ilapa/s1eJILHOCTH NMJIOCKOCTEH 2 2
[TapannenpHble IIIOCKOCTH, CBOMCTBA NapaJlJIeNIbHBIX IIOCKOCTEH
5 | §4. Terpasap u napajiejenune, 4 4
Terparnp. [lapannenenunen. 3anaun Ha nocTpoeHue ceueHuil. Teopemoi




Menenas u Ueewnt

6 Koumponvnas paboma Ne 2 o teme «Terpadap v mapayenenumnen) 1 1
7 3auem Nol 1 1
I'naBa |l. [lepnieHaAMKyISIPHOCTD NPAMBIX H IUIOCKOCTEH 17 17
8 § 1. llepnieHAMKYISIPHOCTH NPAMON U IVIOCKOCTH 5 )
[lepnennukynsipHble npsiMble B pocTpaHcTBe. [lapannenbHble npsMele,
NIEPICHIUKYJIAPHBIE K IUIOCKOCTH. [IpHu3HaKk neprneHanKyIsIPHOCTH IPSIMOI B INTOCKOCTH.
Teopema o npsIMON, NEPHEHAUKYISIPHON IIIOCKOCTH
9 § 2. llepnienauKy./Ip U HAKJIOHHBIE. YTOJ MEK1y NPSAMOH H 5 5
IUIOCKOCTBIO
PaccrosiHMe OT TOUKM [0 IUIOCKOCTH. Teopema o Tpex NepneHIuKyIsapax.
Yron mexay npsMou U IIOCKOCThIO
10| § 3. AByrpannslii yroa. [lepneHanKyJIsipHOCTH MJI0CKOCTEI 4 4
JIByrpanHsbi yroi. [IpusHak nepneHauKyJIIpHOCTH ABYX IUIOCKOCTEN. IIpsaMoyronbHbIi
napajuiesenumne.
11| Tpeéxepannvtit yeon. Muozozpanusiii y2o.n 1
12| Koumponvuas paboma Ne 3 no teme « IleprieHAUKYIAPHOCTD MPSIMBIX U 1 1
IIJIOCKOCTEN»
13| 3auem Ne 2 1 1
I'nasa Ill. MHOrorpanHuku 16 16
14| § 1. Iousitue MHOTOrpanHuKa. [Ipmsma 5 5

Pewenue mpeyeonbHukog. 1lonstue MHOT'OTPaHHUKA.
T'eomempuueckoe meno. Teopema Jiinepa. llpuzma. llpocmpancmeennas




Teopema ITudaropa

15| §2.upamuga 4 4
IInpamupa. [IpaBriibHas nupamMuaa. Y cedeHHas MUPaMHUAA
16 | § 3. [IpaBuabHBIEe MHOTOTPAHHUKH 5 5
Cummerpus B mpoctpancTse. [IoHSATHE MPaBHUIIBHOTO MHOTOT PAHHHUKA.
OJeMeHTbl CUMMETPUHN IPABUIIBHBIX MHOI'OI'PAaHHHUKOB
17 | Koumponvnas paboma Ne 4 o teme « MHOTOTpaHHUKI 1 1
18 | 3auem Ne 3 1 1
19 | 3akawuuTebHOE MOBTOPEHHE Kypca reoMerpun X Kjacca 9 9
20 | HMroroBasi KOHTPOJbHas padoTa 2 2
UTOoro 68 68




11 kaace

Ne Tema KoJsmmmuecTBo yacos
ba3osslii Yruy0aeHHbIH
YPOBeHb YPOBeHb
1 IloBTOpenue matepuasna 10 kiacca 4 4
I'naBa 1. MHoro4JjieHsnl 7 10
2 MHoOTro4IeHBI OT OAHOH MEpEeMEHHOMN 3 3
3 MHoOrouseHsl OT HECKOJIBKHUX MEPEMEHHBIX 2 3
4 YpaBHEHUS BBICIINX CTETICHEH 2 3
5 Koumponvnas paboma Ne 1 - 1
I'nasa 2. Crenenu u kopuu. CreneHHblie PyHKINU 18 24
6 [ToHsiTHe KOPHS N-OM CTENEHU U3 AEUCTBUTEIBHOIO YHCIIa 2 2
7 @OyHKINU Y = X, UX CBOMCTBA U rpapuKu 2 3
8 CBolicTBa KOpHS N-Ii CTETIEHH 3 3
9 [IpeoOpazoBanue BeIpaXEHUMH, COIEPIKAIINUX PATUKAITBI 3 4
10| Koumponvuas paboma No 2 1 2
11| TloHATuHe CTENEHHU C MOOBIM PallMOHAIBHBIM ITOKa3aTeIeM 3 3
12| Crenennble QyHKINH, HX CBOICTBA U TpaduKU 3 4
13| H3eneuenue kopneii u3 KOMRIAEKCHBIX YUCe - 2
14| Koumponvuas paboma Ne 3 1 1
I'naBa 3. [loka3aTenbHas u Jorapugmuyeckass QyHKIUMHU 31
24
15| Iloka3atenbHas (GyHKIUS, €€ CBOICTBA U TpaduK 2 3
16| [Iloxa3aTenbHbIC YpaBHEHUS 3 3
17| Iloka3aTenbHbIE HEPABEHCTBA 2 2
18| [Ilonsarue morapupma 2 2
19| Jlorapudmudeckas GyHKIHS, €€ CBOHCTBA U TpaduK 2 3
20| Koumponvras paboma Ne 4 1 2
21| CgoiicTBa J0rapugpmon 3 4




22| Jlorapudmudeckue ypaBHCHUS 3 4
23| Jlorapudmudeckue HEpaBEHCTBA 3 3
24| uddepenumrpoBanue moxkasaTeabHON U jorapudMuieckoil GpyHkimii 2 3
25| Koumponvnas paboma Ne 5 1 2
I'naBa 4. [lepBooGpa3Hasi 1 MHTErpaJ 7 9
26| IlepBooOpa3Hasi v HEONPEACICHHBI HHTETPaT 2 3
27| OmnpeneneHHbI HHTETpa 4 5)
28| Koumponvnaspaboma Ne 6 1 1
I'naBa 5. Dy1eMeHTHI TeOPUH BEPOATHOCTEl 1 MAaTEeMaTHYECKOI CTATUCTUKH 6 9
29| BeposATHOCTH M TEOMETPHS 2 2
30| He3aBucuMble MOBTOPEHUS UCTIBITAHHUM C IBYMS HCXOAaMHU 2 3
31| Craructuueckue MeTo 16l 00padOTKH HHPOPMALIUU 1 2
32| TayccoBa kpuBas. 3aKOH OOJBIINX YHCENT 1 2
I'naBa 6. YpaBHeHusi u HepaBeHcTBAa. CHCTeMbl YPAaBHEHHIT M HEPABEHCTB 22 33
33 PaBHOCMIIBHOCTB YpaBHEHMI 3 4
34 OO0mre METOBI pelIeHNs YpaBHEHHHA 3 3
35 PaBHOCHIIBHOCTD HEPABEHCTB 3 3
36 VYpaBHEHUS U HEPABEHCTBA C MOAYJISIMU 2 3
37 Koumponvnas paboma Ne 7 1 1
38 YpaBHEHMS U HEPABEHCTBA CO 3HAKOM paJuKaia 2 4
39 VYpaBHEHUS 1 HEPABEHCTBA C IBYMs TIEPEMEHHBIMH 1 2
40 Jloka3aTellbcTBO HEPABEHCTB 3 3
41 CucreMbl ypaBHEHUI 3 4
42 Koumponvnas paboma Ne 8 1 1
43 3ana4yu ¢ napaMeTpamu - 5)
44 O6o61maronee NOBTOPEHHE 14 16
HUTOI'O 102 136




I'eomeTpus. 11 knacc

Ne Tema KonunuectBouacos
basoBblit YrayOneHHbIH
YPOBEHb YPOBEHb
BekTopbl B IPOCTPAHCTBE 0 6
§ 1. llonsiTHe BEKTOPA B IPOCTPAHCTBE - 1
ITonsatue BekTopa. PaBeHCTBO BEKTOPOB
§ 2. CoxkeHue U BbIYMTaHUE BEKTOPOB. YMHOKeHHE BEKTOPa HA YHCJIO0 - 2
CrnosxeHue 1 BblYMTaHNE BEKTOpOB. CyMMa HECKOJIBKUX BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIIO
§ 3. KomniianapHble BEKTOPbI -- 2
Kommanapuseie Bektopsl. [IpaBuio napannenenunena. Pasnoxenue BeKTopa o Tpem
HEKOMITJIAHAPHBIM BEKTOPaM
KonTposabHasi pabora no teme: «BeKTopbI B IpOCTpPaHCTBE» - 1
Meroa KoOOpAMHAT B IPOCTPAHCTBE. [ BHIKEHUA
15 15
§ 1. KoopauHaThl TOUKH M KOOPAMHATHI BeKTOpa [IpsimoyronpHas cucrema 4 4
KOOpJMHAT B IPOCTPAHCTBE
Koopaunats! BekTopa. CBs3b MEXy KOOPIUHATAMHU BEKTOPOB U
KOOpJIUHATaAMH TOYEK.
[Ipocreiimme 3aga4uu B
KOOp/AMHaTax. Y paBHEHHE chephl.
§ 2. CxausipHoe npou3Be/leHNe BEKTOPOB 6 6
VYron mexay Bekropamu. CkansipHOE MPOU3BEICHIE BEKTOPOB
Brruncnenue yrinoB MexX1y NpSMBIMH U IIJIOCKOCTSIMU. Ypagnenue niockocmu
§ 3. /IBMskeHHs 3 3
enTpanpHas cummerpusi. OceBast CHMMETpHs. 3epKajlbHas
cummMertpus. IlapamiensHbI IEpeHoc
KonTtpouabsHnasi pa6ora no teme: «MeToa KOOpAUHAT B IPOCTPAHCTBE» 1 1
3aueér mo Teme: «MeTo] KOOPAUHAT B MPOCTPAHCTBE) 1 1
uavHap, KOHYC U AP
22 22




§ 1. uaunap
[Tonarue nunuuapa. [Inomans MOBEpXHOCTH LUIUHIPA

§ 2. Konyc
[Tonstue konyca. Ilnomane NOBEpXHOCTH KOHYCA. Y CEUEHHBIN KOHYC

§ 3. Cepa

Chepa u map. Bzaumuoe pacnonoxkenue cdepbl u 1iockoctu. KacartenbHas

mIockocTh K cdepe. I[lmomane cheprl. B3zaumuoe pacmnonoxkenue chepbl
npsmoii. Cepa, BrricanHas B WIMHIpUUYECKYIO ToBepxHOCTh. Cdhepa,
BIIMCAaHHAsl B KOHUYECKYIO TOBEPXHOCTb.

Dmmric, Tuniepbosia u mapadoia

CedeHusl UWIIMHAPUYECKON TOBEpXHOCTU. CedeHUs: KOHUYECKOM

ITOBCPXHOCTHU.

)51

13

13

KonTtpouabHnas padora no teme «L{lumuap, KoHyc u map»

3auer no teme: «LlwmHAp, KOHYC U MWAp»

O0beMBI TeJ

20

20

§ 1. O0bEéM NpAMOYroJIbHOIO NapaJjjiesenunena
[Tonste o6béMa. OOBEM MPSAMOYTOHHOTO TApAIIIICIICTIHIIEIA

§ 2. O0BbEMBI NPAMOIi NPU3MBbI M IUJIUHIPA
O6beM npsamoit npu3Mbl. O0BEM HUITUHAPA

§ 3. O0bémMbl HAKJOHHOW NPU3MbI, MHPAMHUIBI M KOHYca Brrumcienue
00BEMOB TeNl C TOMOIIBIO ONpeAeieHHOro uHrerpana. OOBEM HaKIOHHOU
npu3Mbl. OObEM MUPAMU/IBI

O06BeM KOHYCA

§ 4. O6bém mapa u nIomwaab chepsol
O06BeM mapa. O6BEMBI  IIAPOBOTO CETMEHTA, IIAPOBOTO CJIOS U
IIapOBOTOCEKTOPA.

KonTposbHas padora no reme «O0beMbl TeJD»




3auer mo Teme «O0bLEMBI TEJI» 1 1
IloBTOpPEHUE 11 5
Bcero 3a rog 684 684




Crucok KOHTPOJIBHBIX paboT MO TeMaM:

10 xitace

©

Tema konmponwvnoii padomut

Yry0neHHBIH

bazoBbrit

Bxomnas koHTpOIpHAS paboTa

1

KonrtponbHas pabora

10 TeMe «/{eMCTBUTEIbHBIC YMCIIaY.

1

KonrtponbHas pabora

o Teme "YuncnoBbie QyHKITHN'".

KonrtponbHas pabora

1o Teme «llapaienbHOCTh MPSIMON U MIIOCKOCTH.

KonrtponbHas padora

o Teme « T puroHomerpuueckre QyHKIAN.

KontponsHas pabota

o TeMe «IlapannenbHOCTh MIOCKOCTEN.

KontponsHas pabota

1o TeMe « TpuroHomMeTpuyeckue ypaBHEHHsI 1 HEPABEHCTBAY.

KonrtponbHas paborta

no TeMe «[IpeobpazoBaHne TPUTOHOMETPUIECKUX BBIPAKCHUI.

©| | N o| 1| B w| || =

KontponbHas pabora

1o TeMe «lIepneHIuKyIApHOCT NPSIMBIX U IUIOCKOCTEN.

=
o

KonrtponbHas pabora

110 TeMe «MHOIOTrpaHHUKNY.

[
[

KonrtponbHas paborta

o teme «lIpousBogHasy.

[EEN
N

KonrtponbHas paborta

no Teme «Mccaenopanue GyHKIUI».

R R R R R R PRk

=
w

KontponsHas pabota

1o TeMe «KoMIUIeKCHEIE Ynciiay

H
~

KonrtponbHas pabora

10 TEMC «KOM6HHaTOpI/IKa 1 BEPOATHOCTL»

=
(6}

Hroroas KoHTpoJIbHAs paboTa 1o yueOHOMY npeameTy «Maremaruka: anredpa U Hadasia aHajlu3a, TeOMETPHSD
3a kypc 11 ximacca (mpoMexxyTouHas aTTeCTAIINs)
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Bcero 3arox

-
ol

13

11 knacc

=)

Tema konmponvnou padbomut

VYraybneHHbIi

Ba3zoBerit

BXOZ{Haﬂ KOHTpPOJIbHAA pa60Ta

1

KontposbHast pabota 1o Teme "MHoro4sieHs!".

Konrtponbhas pabota

Mo Teme "BeKTophI B MpoCcTpaHCTBE".

Konrtponbhas pabota

o Teme "Cremnenu u kopau. CreneHnbpie GyHKIIN" .

Konrponbnas pabora

o Teme . CrerieHHbIe PyHKIMN".

Konrponbnas pabota

o Teme "MeTo KoopAUHAT B MPOCTPAHCTBE" .

KonTtponbhas pabota

o Teme "llokazarenpHas u morapudmMudeckas GyHKIAA".

Konrponbnas pabora

no Teme "[lokazarenbHas u torapupmMuyecKasl ypaBHEHHUS 1 HEpaBeHCTBA'" .

©| | V| o|u| ~|wN k=

Kontponbnas pabora

o Teme "mwmanp. Konyc. [lap".

=
o

Kontponbaas pabora

o Teme "IlepBooOpa3Has u mHTErpaT”.

(=Y
(=Y

Konrtponbnas pabora

o teMe "O0beMbI TEN".

[EEY
N

Kontponbnas pabora

o TeMe « Y paBHEHHUS U HepaBeHCTBa. CHCTEMBI YpaBHEHHUH U HEPABEHCTBY»

=
w

Kontponbaas pabora

o Teme «. CCTeMbl YpaBHEHUH 1 HEPABEHCTBY

[EE
SN

HroroBas KOHTpoIbHAS paboTa Mo yuyeOHOMY TipeiMeTy «Martemaruka: anredpa U Havyalia aHallu3a, TeOMETPHUs
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3a kypc 11 kiacca (mpoMeKyTouHas aTTecTarlys)

Bcero 3a rog 14 13
KanennapHo-rematudeckoe mianuposanue 10 kiace
Ne Koin-Bo
Pa3zoen. Tema 4acoB
Yrny6. |Bas.
YPOBEHb | YPOBEHb
1 2
Iloeémopenue (6a+62) 12 12

1 IToBTOpenue Matepuana 7-9 kinaccoB no anredpe. Perienue 3a1a4 Ha JBU)KEHUE U COBMECTHYIO pabOTy C TOMOILBIO
JUHEHWHBIX, KBAJAPATHBIX U TPOOHO-PAIIMOHATBHBIX 1 1
YpaBHEHUU U UX CUCTEM.

2 [ToBTOpenue marepuana 7-9 kimaccoB no anredpe. PereHue 3aga4 Ha CMeCH U CIIJIABBI C IOMOIIIBIO JIMHEHHBIX, 1
KBaJIPATHBIX U APOOHO-pAIIMOHATIBHBIX YPaBHEHHUH U UX 1
CHUCTEM.

3 [ToBTOpenune matepuana 7-9 kiaccoB mo anredpe. Pemenune 3a1a4 ¢ moMOIIbIO YUCIOBBIX HEPABEHCTB M CUCTEM
HEPABEHCTB C OJTHOM NEPEMEHHOM, C TPUMEHEHUEM 1 1
n300pa’keHMsI YMCIOBBIX POMEKYTKOB.

4 IToBTOpEHME reomerpun 7-9 Kiaccos. 11

5 [ToBTOpEeHue reomeTprn 7-9 KI1accos . 1 1

6 [ToBTOpenue marepuana 7-9 kimaccoB. ['paduyeckoe perieHne ypaBHEHUH 1 HEPABEHCTB. 1 1

7 [ToBTropenue matepuana 7-9 knaccoB. [IpuMeHeHue pH PELICHNH 3a/1a4 CBOMCTB aprU(pMETUIECKOM POrPEeCcCUr, CBONCTB
TFE€OMETPUUECKOH MPOTrPECCHH, 1 1
CYMMHPOBaHHsI OECKOHEYHOU CXOIAICICSI TEOMETPHUYECKON MPOTPECCHH.




[ToBTOpenue matepuana 7-9 kiaccoB 1o anredpe

9 [ToBTOpEeHue reomerpun 7-9 Kiaccos.
10 [ToBTOpEeHue reomerpun 7-9 Kiaccos.
11 [ToBTOpenue reomerpun 7-9 Kiaccos.
12 [ToBTOpeHue reomerpun 7-9 Kiaccos.

Jeiicmeumenvnuvte uucna (16/9 uacos) (npumeuanue). Axcuomeot 24 17
cmepeomempuu u ux cieocmeus(3u).Ilapannenvnocms npameix u
njaockocmeii(54)

13 Harypanbnble u 11e51b1€ ynciia 1 1
14 HatypanbHble 1 11eTbIe Ynciia 1 1
15 Harypasnbnblie u 11enbie uncia 1
16 [Ipenmer crepeomeTpuu. AKCHOMEBI cTepeoMeTprn. HekoTopele ceacTBUs U3 aKCHOM 1 1
17 CraproBas KoHTpoJIbHas padoTa. [Ipeamer ctepeoMeTpun. AKCHOMBI cCTepeoMeTpu. HekoTophle ciieIcTBHs U3 aKCHOM 1 1
18 PaumoHanpHbIE yncaa 1 1
19 WppannonansHble yncia 1 1
20 WppannoHanbHbIe yucia 1 1
21 MHO0XeCTBO TENCTBUTEILHBIX YUCEN 1 1
22 [Ipenmer crepeomeTpru. AKCHOMBI cTepeomeTpur HekoTopbie crieacTBUs U3 aKCUOM 1 1
23 [MapannensHble npsiMbie B ipocTpancTBe. [lapamiensHoCTh Tpex npsiMbiX. [lapamiensHOCTh MPSMON U TIOCKOCTH 1 1
24 Moaynb IEMCTBUTENBHOTO YUCHA 1 1




25 Moaynb NeCTBUTEIBHOTO YUCTa 1 1
26 Moaynb TelCTBUTEIBHOTO YUCIa 1 -
27 KourposbHas paora Nel mo Teme «/leficTBUTeIbHBIE YACIIA» 1 1
28 [TapamiensHble npsiMble B pocTpaHcTBe. [lapamiensHoCTh Tpex npsAMbIX. [lapamienbHOCTh IPAMOMR U IUNIOCKOCTH 1 1
29 [TapamiensHble npsiMble B pocTpaHcTse. [lapamiensHoCTh Tpex npsMbIX. [TapamiensHOCTs IPAMOM U INIOCKOCTH 1 1
30 MeTo1 MaTEMATUYECKON MHIYKIMU 1 -
31 Metoa MaTeMaTH4eCKON HHIYKIIUN 1 -
32 MeTo1 MAaTEMATUYECKONW MHIYKIIMH 1 -
33 MeTo1 MaTeMaTUYECKON MHYKIIHH 1 -
34 [TapannenbHble npsMble B mpocTpaHcTBe. [lapamiensHOCTh Tpex npsambix. [lapannensHocTs NpsAMON U MIIOCKOCTH 1 1
35 [TapannensHble npsMble B mpocTpaHcTBe. [lapamiensHOCTh Tpex npsambixX. [lapaniensHoCTh NpsAMON U MIIOCKOCTH 1 1
Yucaosbie pynxuun(9/7). B3aumuoe paciosioskeHne NpsiMbIxX B pocTpancrae(44) 13 11
36 Omnpenenenue YucIoBor GYHKIIUU U CIIOCOOBI €€ 3a1aHUs 1 1
37 Ornpenenenne YUCIOBON (DYHKIIMH U CIIOCOOBI €€ 3aJaHust 1 1
38 CaoiicTBa QyHKIIMH 1 1
39 CaoiicTBa QyHKIIUH 1 1
40 CxkpemmBaromuecs npsiMble. YTJIbl ¢ COHAIPABICHHBIMA CTOPOHAMM. Y TOJI MEXY MPSMBIMHU. 1 1
41 CxkpemmBaromuecs MpsiMbIe. YTJIbl ¢ COHAIPABICHHBIMA CTOPOHAMM. Y TOJI MEXIY MPSMBIMU. 1 1
42 CaoiicTBa GyHKIIMH 1 -
43 [lepronnyeckue GpyHKIUU 1 1
44 OO6patHas QyHKIHS. 1
45 OO6parHas QyHKIHSI. 1 1
46 CkpermuBaronigecs npsMble. YTIIbl ¢ COHAPABICHHBIMUA CTOPOHAMH. YTOJ MEXKAY MPSMBIMHU. 1 1
47 CxpemmBaromuyecs mpsiMble. YTJIbI ¢ COHAIPABICHHBIMH CTOPOHAMH. Y TOJI MEXKY MPSMBIMHU. 1 1
48 KonTposbsHnas pabora Ne2 no teme "UYncsoBosie pynkuuu''. 1 1




Tpuronomerpuyeckue ¢pynxkunu(24/18). IapamieasHocth miaockocteii(2). Terpadap u napasienenumnen(6). 36 30
IlepneHAUKYJIAPHOCTH NPSAMOIi U 1JI0cKOCTH(4)

49 UYucnoBasi OKpYKHOCTb 1 1
50 UYucnoBas OKpYKHOCTb 1 1
ol YucnoBas OKpYKHOCTh Ha KOOPAMHATHOMN INIOCKOCTH 1 1
92 [TapannenbHble IOCKOCTH, CBOMCTBA MapalIeIbHbIX IIIOCKOCTEH 1 1
53 [TapamienbHbIE TUIOCKOCTH, CBOMCTBA MTAPAJUICIBHBIX INIOCKOCTEN 1 1
o4 YucnoBas OKpYKHOCTb Ha KOOPAMHATHON IJIOCKOCTH 1 -

95 Cunyc 1 KocuHyc. TaHreHC U KOTaHT'€HC 1 1
o6 Cunyc 1 KocuHyc. TaHreHC U KOTaHT'€HC 1 1
o7 Cunyc v kocunyc. TaHI€HC ¥ KOTaHTEHC 1 -

58 Terpasap. [Tapannenenunesn. 3agaun Ha MOCTPOCHUE CEUEHUM 1 1
59 Tetrpasnp. [lapamnenenunen. 3axaun Ha TOCTPOEHUE CEUCHUI 1 1
60 Tpuronomerpuueckre GyHKIIUN YUCIOBOIO apryMeHTa 1 1
61 Tpuronomerpuueckre QyHKIIUN YUCIOBOIO apryMeHTa 1 1
62 Tpuronomerpuieckne QyHKIIUHN YTIOBOTO apryMeHTa 1 1
63 OyHKIUYN y=sinx, y=COSX, UX CBOICTBA U rpauKu 1 1
64 Terpasap. [lapaenenunesn. 3amaun Ha nocTpoeHue ceueHui. TeopeMbl Menenast u UeBbl 1 1
65 Terpasap. [Tapannenenunes. 3agaun Ha mocTpoeHue ceueHuil. Teopembl MeHnenast u UeBsl 1 1
66 OyHKIUY y=sinx, y=COSX, UX CBOICTBA U rpauKu 1 1
67 Koumponsnas paboma Ne3 no mem « Tpuzonomempuueckue ¢pynkyuuy 1 1
68 [Toctpoenue rpaduka GyHKIUH y=mf(x) 1 1
69 [Toctpoenue rpaduka GyHKIUH y=mf(x) 1 -

70 KonTtpoannas padora Ne 2 o teme «Terpasap n mapaienenunen» 1 1
71 3auer Nel 1 1
72 IMoctpoenue rpaduka Gpyuxuun y=7(kx) 1 1




73 [Toctpoenue rpapuxa pynkuuu y=7(kx) 1 1
74 I'paduk TapMOHUYECKOTO KOJICOAHUSI 1 1
75 I'paduk rapmMoHHUECKOTO KOJIEOAHUS 1 -
76 [lepnennukynspHble npsimMble B IpocTpaHcTBe. [lapanienbHble npsMble, NEPHIEHIUKYIISPHBIE K INIOCKOCTH 1 1
” [eprienaukynspHbie psiMbie B mpocTpancTse. [lapasienbHbie mpsMble, TepreHANKYIAPHbIE K MIIOCKOCTH 1 1
78 DYHKIUU y=IgX,y=ClgX, NX CBOWCTBA U TpaduKu 1 1
79 OyHKIUY y=1gX,y=CtgX, UX CBOICTBA U TpadUKu 1 1
80 OGpaTHbIE TPUTOHOMETPHYECKUE (DYHKIIUH 1 1
81 OOpaTHbie TpUTrOHOMETpUYECKUE (PYHKIIUU 1 -
82 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMON U INIOCKOCTH. Teopema o psAMOH, NEPIEHAUKYIIPHOMN INIOCKOCTH 1 1
83 [Ipu3Hak nepneHauKyJISpHOCTH IPSAMOM U INIOCKOCTH. Teopema o npsMOH, NEPIEHANKYIIAPHON IUIOCKOCTH 1 1
84 OO0patHble TpUrOHOMETpUYEeCKHe (GYHKIINU. 1 -
Tpuronomerpnueckune ypapaenusi(10/7).Ilepnenaukynsp 1 HAKJIOHHBIE. YT0J1 MeKAY NPAMOM H IIOCKOCTHIO(4) 14 11
85 [Ipocreiimye TPUrOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA 1 1
86 [Ipocreiimye TPUrOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA 1 1
87 [Ipocreiimme TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA 1
88 [Ipu3nak neprneHANKYIAPHOCTH MPSIMOM U INIOCKOCTH. TeopeMa o npsMoi, IepHneHINKYJIIpHON TNIOCKOCTH 1 1
89 Paccrosiaue ot Touku 10 miockocT. Teopema o Tpex NepneHIuKyIIpax. Yol MeXIy IpsSIMOM U TIIOCKOCTBIO. 1 1
90 [Ipocreiinye TpPUroHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA 1 1
91 Meroap! pemenns TPUrOHOMETPUYECKUX YPaBHEHUM. 1 1
92 MeTo/1b1 pelIeHNss TPUTOHOMETPUUYECKUX YPABHEHHM. 1 1
93 MeTo/1b1 pelieHnss TPUTOHOMETPUUYECKUX YPABHEHUH. 1 -
94 Paccrosinue oT TOukH 110 TNIOCKOCTH. TeopeMa o Tpex NmeprneHauKysIpax. Yol MeXIy MPSIMON U TIOCKOCTHIO. 1 1
95 PaccrosiHMe OT TOYKM 10 TUIOCKOCTH. TeopeMa 0 Tpex NepHeHAUKYIIApax. YOI MEKIY NPIMOU U IIJIOCKOCTBIO. 1 1
96 MeTo/1b1 pelieHns TPUTOHOMETPUUYECKUX YPABHEHHH. 1 1




97 Merozs! peleHuss TPUrOHOMETPUYECKUX YPABHEHUM. 1 -

98 Konmponvnaa pavomaNed no meme «Tpuzonomempuueckue ypagHenus u HepageHcmeay. 1 1
IIpeoGpa3zoBanue TpuroHoMeTpruuecKux Boipazkennii(20/15).IlepnenukyJasip u HakJIOHHBbIe(2). [IByrpaHHbIii yroJ. 32 27
IepneHAUKYJSAPHOCTH MJI0CKOCTEN(64). MHOrorpanaukm(4)

99 CuHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apTyMEHTOB 1 1
100 PaccrosiHue ot ToukH 10 MII0CKOCTH. TeopeMa 0 Tpex NEepPIEeHAUKYIISIpaxX. Yo MEXAY MPSIMOM U IIJIOCKOCTHIO. 1 1
101 Paccrostnue ot Touku 10 miockoctu. Teopema o Tpex NepHeHAuKyIsipax. Yo MeKIy IpsIMON U MJIOCKOCTHIO. 1 1
102 CuHHYyC ¥ KOCUHYC CYyMMBI ¥ pa3HOCTH apI'yMEHTOB 1 1
103 CHHYyC ¥ KOCUHYC CYyMMBI U pa3HOCTH apryMEHTOB 1 -
104 TaHreHc CyMMBI M pa3HOCTH apIyMEHTOB 1 1
105 TaHreHc cyMMbl U pa3HOCTH apryMEHTOB 1 -
106 JByrpanubiii yroi. [Ipu3Hak neprneHauKyIsspHOCTH ABYX IJIOCKOCTEN. [IpsiMOyronpHbIi apasienenumen. 1 1
107 JByrpanHnsii yroiu. IIpusHak nepneHauKyJISpHOCTH ABYX IIIOCKOCTEN. [IpsAMOYroabHbIN napaielenunen. 1 1
108 ®opMmyIbl IPUBEIECHUS. 1 1
109 DopMyIIbl IPUBEIEHUS. 1 1
110 ®opmyisl ABOMHOTO apryMeHTa. @opMybl HOHWKEHUS CTETICHH. 1 1
111 ®opMyisl ABOMHOTO aprymeHTa. @opmyJIibl IOHMKEHHUSI CTETICHM. 1 1
112 JByrpannsii yrou. [Ipu3Hak nepneHauKyJIpHOCTH ABYX IJIOCKOCTEN. [IpAMOYyTonbHBIN MapauieenuIen. 1 1
113 JByrpanssiii yroiu. I[IpuzHak neprneHauKyJISpHOCTH ABYX IUIOCKOCTEN. [IpsAMOYyronbHbIi apamuienenuen. 1 1
114 DopMyIsl ABOMHOrO aprymenTa. @opmysibl IOHUKEHUS CTEIICHH. 1 -
115 [Ipeo6pa3oBanue CyMMbI, pa3HOCTH TPUTOHOMETPUYECKUX (DYHKIUI B IPOU3BEICHHE 1 1
116 [IpeoOpazoBanue cyMMbI, pa3HOCTH TPUTOHOMETPUUECKUX (DYHKIMHA B IPOU3BEICHHE. 1 1
117 [IpeobpazoBanne cyMMbl, pa3HOCTH TPUTOHOMETPUYECKUX (DYHKIIHMI B IPOU3BEICHUE 1 -
118 Tpexrpannsbiif yroia. MHOrOrpaHHBIN yroJ. 1 1
119 Konrpoabnas padora Ne3 no teme «I[lepneHIuKyJIsIPHOCTH MPSIMBIX H MJIOCKOCTEH» 1 1
120 [IpeobpazoBanue NpoU3BEACHUS TPUTOHOMETPHUECKUX (PYHKIUH B CYMMY. 1 1




121 [TpeobpaszoBanue Boipaxkenus AsinX +BcosX k Buay Csin(x+t) 1 1
122 MeTopl peleHnsi TPUTOHOMETPUICCKUX YPaBHEHHM. 1 1
123 3auet No2 1 -
124 [Ipusma. Pemenne tpeyronsHukoB. [IoHATHE MHOTOYTOJIbHUKA. 1 1
125 MeTopl pemeHusi TPUTOHOMETPUICCKUX YPaBHECHHM. 1 1
126 MeTopl pemeHusi TPUTOHOMETPUIECKUX YPaBHECHHM. 1 1
127 Meroas! pemeHnss TPUrOHOMETPUYECKUX YPAaBHEHU . 1 -
128 Konumponvnaa paboma Ne 5 no meme «llpeodpazoseanue mpuzonomMempuuecKux evipaxcenuily. 1 1
129 Pemenue tpeyronsuukos. [lonstue MmHOroyroibHuka. I'eomerpuueckoe teno. Teopema Ditnepa. 1 1
130 Pemenwue TpeyronpHuKoB. [loHsTHE MHOTOYTOIBHUKA. [ 'eoMeTpuaeckoe Teno. Teopema Ditnepa. [Ipuszma. 1 1
[IpoctpancTBeHHas Teopema [Tudaropa
IpousBoanasi(28/21). IloussTue muororpannuka(14) 42 35
131 YucnoBble MOCIEI0BATEIBHOCTH. 1 1
132 YucnoBble MOCIEI0BATEIBHOCTH. 1
133 [Tpenen 4yncI0BOM MOCIEN0BATEIBHOCTH. 1 1
134 [Ipenen uncnoBoi mMocCie10BaTEILHOCTH. 1 1
135 Pemenue tpeyronsHukos. [Ionsatue MmHOroyronbHuka. I'eomerpuueckoe teno. Teopema Dinepa. [Ipuzma. 1 1
[IpoctpanctBenHas reopema [ugaropa
136 Pemenue tpeyronsHukos. [lonsatue MmHOroyronbuuka. I'eomerpudeckoe teno. Teopema Diinepa. Ilpusma. 1 1
[IpoctpanctBenHas reopema [ugaropa
137 [Tonsarue npenena ¢pyukuuu. [loustre npenena Gpynkuu B Touke. [lonstue npenena GyHKIuN B 6ECKOHEUHOCTH. 1 1
AcuMnToThI rpaguka GyHKIHH.
138 [onsarue npenena ¢pynkuun .CpaBHeHHE OECKOHEUHO MaJIbIX M O€CKOHEUHO OoMbInX. HenpepbIBHOCTD (hyHKIIMH. -
CBolicTBa HENPEPHIBHBIX (PYHKLINH. 1
Teopema Beitepurpacca.
139 Onpenenenne npousBoaHoi. [IponsBoanas Gpyukiuu B Touke. duddepenuupyemMocts QyHKITUN. 1 1
140 Omnpenenenue nNpou3BoIHOU. ['eoMeTprudeckuii 1 (pU3NIECKUA CMBICT IPOU3BOAHON. [IpuMeHeHre Mpou3BOJHOM B 1 1
dusuke.
141 IInpamua. IIpaBunbHas nupamuga. Y cedeHHas NUPaMUAJIA. 1 1




142 IIupamua. IIpaBunbHas nupamuga. Y cedeHHas IUPaMUJIa. 1 1
143 Brruncnenne npousBoaHbiX. [IponsBoiHbie dneMeHTapHbIX GyHKIUN. [IpaBuna quddepennupoBanus. 1 1
144 Brraucnenue nponsBoansix. [IponsBoaabie anemMenTapubix ¢pynkuuid. [IpaBuna quddepeHumupoBanusi. 1 1
145 Beruncnenne npousBoaHbiX. [IponsBoiHbIie dneMeHTapHbIX GyHKIUN. [IpaBuna quddepennmupoBanus. 1 1
146 HuddepennmpoBanue cinoxuon Gpynaknuu. Jnddepernupoanre oOpaTtHor GyHKIIHH. 1 1
147 IInpamuna. IIpaBunbHas nupamuga. Y cedeHHas MUPaMuIa 1 1
148 [Inpamupa. IIpaBunbHas nupamuga. Y cedeHHas MUPaMuIa 1 1
149 Huddepenunponanue ciaoxuoit pynkuuu. uddepennupoBanue oOpatHoit pyHkumnu 1 -
150 YpaBHeHHUE KacaTeIbHOU K TpapuKy GyHKINH. 1 -
151 YpaBHeHUE KacaTebHOW K TpapuKy GyHKINH. 1 1
152 YpaBHeHUE KacaTeNbHOU K TpapuKy GyHKINH. 1 1
153 Cummerpus B npoctpaHcTse. [loHATHE MPaBUIBHOIO MHOTOIPaHHUKA. DJI€MEHThl CHMMETPUH NMPaBUIIbHBIX 1 1
MHOT'OI'pPaHHHUKOB
154 Cummerpus B npoctpaHcTse. [loHATHE MPaBUIBHOIO MHOTOTPAaHHUKA. DJIEMEHThl CHMMETPHUH MTPaBUIIbHBIX 1 1
MHOT'OI'pPaHHHUKOB
155 KonTpoubHnasi padoraNe6 no reme «IIpousBognas». 1 1
156 [TpuMeHeHne NpoU3BOIHOM 71 vccneoBaHus (pyHKIMU. TOUYKH SKcTpeMyMa (MaKCUMyMa 1 MUHUMYMa). 1 1
157 [Tpumenenne npon3BoIHON AJis MccaenoBanus GyHKuuU. McenaenoBanue aneMeHTapHbIX (QYHKIMM Ha TOUKU SKCTPEMyMa. 1 1
158 [Tpumenenne npon3BoIHON AJis MccaenoBanus GyHKkuuu. McenaenoBanue aneMeHTapHbIX (QYHKIMM Ha TOUKU SKCTPEMyMa. 1 1
159 Cummerpus B npoctpaHcTBe. [IoHATHE TPaBUIBHOTO MHOTOTPAHHHKA. DJIEMEHTHI CHMMETPUH MTPABUIIBHBIX 1 1
MHOTOI'PaHHHUKOB
160 Cummerpus B npoctpancTse. [loHATHE MPaBUIBHOIO MHOTOIPaHHUKA. DJIEMEHTHl CHMMETPUH MPaBUIIbHBIX 1 1
MHOTOTPaHHHKOB
161 [Toctpoenue rpadukoB QyHKIHI ¢ TOMOIIBIO TPOU3BOIHON 1 1
162 [TocTpoenue rpadgukoB PyHKIHI C TOMOIIBIO MPOU3BOTHOM 1 1
163 [IpumeHeHre MPON3BOIHON AJIsl HAXOXKACHUS HAUOOIBIIETO U HAUMEHBILIETO 3HAYeHUS (QYHKIIUN 1 1
164 -

[IpumeHeHre MPOU3BOIHOM JIJIsl HAXOXKACHUS HAUOOJIBIIEr0 U HAMMEHBIIIETO 3HaYeHUS ()YHKITMHI




165 Cummetpus B npoctpaHcTBe. [loHATHE NPaBUIBHOIO MHOTOTPAaHHUKA. DJIEMEHTHl CHMMETPUH ITPaBUIIbHbBIX 1 !

166 1
KonTpoasHnas padora Ne7 nmo teme «MHOrorpaHHUKW» 1

167 . 1
[IpumeneHre TpON3BOIHON ISl HAXOXKACHUS HANOOIBIIETO U HANMEHBILIETO 3HAYCHHUS (QYHKIUN 1

168 . -
[IpumeHeHre MpON3BOIHON 1JIs1 HAXOXKACHUS HAUOOIBILIEr0 U HAMMEHBILET0 3HaYeHUs QyHKLINUN 1

169 . -
[TpumeneHre TPON3BOTHON ISl HAXOXKACHUS HANOOIBIIETO U HANMEHBINIETO 3HAYCHHUS (yHKIIUN 1

170 Kontpoabnas padora Ne 7 no teme «IIpumeHenne npon3BoaHOI». 1 1

171 3auet Ne3 1 1

172 [ToBTOpenue kypca reomerpun 10 kiacca. 1 1
KomOunaTopuka u BepositHocTh(8/6).IloBTOpenne(4) 12 10

173 [IpaBuno ymHoxxenus. KomOuHatopHsle 3a1a4u. 1 1

174 [IpaBuno ymHoxxenus. KomOuHaTtopHble 3a1a4u. 1 1

175 [lepectanoBku u (akropuasnsl. BeIOOp HECKONIbKUX 371€MEeHTOB. buHOMUHaNIbHbBIE KOA()(PUIIUEHTHI. 1 1

176 [lepecranoBku u akropuasbl. BeIOOp HECKONBKUX 371€MEHTOB. bBuHOMMHAIBHBIE KO (UIIUEHTHI. 1 -

177 [ToBTOpenue kypca reomerpun 10 kacca. 1 1

178 [ToBTropenue kypca reomerpun 10 kacca. 1 1

179 CrnyuaiiHble COOBITHS U BEPOSATHOCTH. 1 1

180 CrnyqaifHbie COOBITHS U BEPOSITHOCTH. 1 1

181 CrnyqaifHpie COOBITHS U BEPOSITHOCTH. 1

182 KonTpoubHnasi padora Ne8 no teme « KomOMHATOpHKA M BEPOSITHOCTD) 1 1

183 [ToBTOpenue kypca reomerpuu 10 xiacca. 1 1




184 [ToBTOpenue Kypca reomerpun 10 Kmacca 1 1

Kommiekcuwblie unciaa(10). Illosropenne reomerpusi(4) 14 4
185 KomruiekcHbie yncia u apuMeTHIecKe orepaiy HaJl HUIMHU. 1 -
186 KommuiekcHbie uncina u apupmMeTndeckre onepannn HaJl HUMU. 1 -
187 KomruiekcHele uncia u KOOpAMHaTHas IUI0CKOCTb. 1 -
188 Tpuronomerpudeckas popma 3anucu KOMIIJIEKCHOTO YUCIIA. 1 -
189 [ToBTropenue kypca reomerpun 10 kacca. 1 1
190 [ToBTopenue kypca reomerpun 10 kacca 1 1
191 Tpuronomerpudeckas opma 3amucu KOMIZIEKCHOTO YUCIIa. 1 -
192 KomMrekcHpie yrcna v KBaJpaTHbIe ypaBHEHUS 1 -
193 Bo3Benenne KOMIUIEKCHOTO YHCiia B CTENEHb. M3BeueHne KyOM4ecKoro KOpHs 13 KOMILIEKCHOTO YHCIIa. 1 -
194 Bo3BeneHne KOMIIJIEKCHOTO YncIia B cTeneHb. V3BneueHne KyOuueckoro KOpHs U3 KOMITJIEKCHOTO YUClia 1 -
195 [ToBTOpenue xypca reomerpun 10 knacca. 1 1
196 [ToBTOpenue kypca reomerpun 10 knacca 1 1
197 Bo3BeneHne KOMIIJIEKCHOTO YncIia B cTeneHb. V3BneueHne KyOuueckoro KOpHs U3 KOMITJIEKCHOTO YuClia 1 -
198 KontpoabsHnasi padoraNe9 mno teme « KommiiekcHbIe YnCaa» 1 -

IToBTOpEHHE 6 13

199 [ToBTOpenue (anredpa) 1 3
200 [ToBTopenue (anrebpa) 1 2
201 [ToBTOopenue (reomerpusi) 1 3
202 [ToBTOpenue (reometpusi) 1 3
203 Hroroast KOHTpOJbHASA paboTa 1o yueOHOMY npeamery «MaTtemaruka: anreOpa U Hayajia aHaJIn3a, TEOMETPUS» 33 Kype 1 1

10 kmacca (MpOMEKyTOUHAST aTTECTAIINS)
204 [ToBTOpEHME 1 1

Hroro 204 170




KanennapHo-temaTnueckoe njianuposanue 11 kinacc 0a30Bblii ypoBeHb

Ne Paznen. Tema Koun-Bo yacos

1 2 3
IToBTOpenue maTepuana 10 kaacca (44)
1 TpuroHomeTpruueckue ypaBHEHUsI U HEPABEHCTBA 1
2 [IpousBogHas.. 1
3 [IpuMeHeHne NpOU3BOAHOM. 1
4 BxonHas koHTposibHas paboTa 1
MHuoroujiens! (74)
MHoOrowieHsl OT OHON EPEMEHHOM
5 1
6 MHOro4IeHsl OT OAHOU NIEPEMEHHOM 1
7 MHOTOWIEHBI OT HECKOJIBKUX MEPEMEHHBIX 1
8 MHoOro4IeHbI OT HECKOJIBKUX MIEPEMEHHBIX . 1
9 YpaBHEHHUS BBICIIUX CTENICHEH . 1
10 YpaBHEHHUS BBICIIUX CTENIEHEN 1
11 KonTtpoabsHnas padora no teme '""MHorouJjensi". 1
BekTopsl B npocrpanctse (04)
[lonsiTue BekTopa. PaBeHCTBO BEKTOPOB 1
CnoxxeHue 1 BblYUTaHuE BEKTOPoB. CyMMa HECKOJIBKUX BEKTOPOB. Y MHOXKEHUE BEKTOPA Ha YUCIIO 1
CrnoxeHue v BbluuTaHuEe BEKTOpoB. CyMMa HECKOJIBKUX BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha YHUCIIO. 1
Komnnanapueie BekTopa. [IpaBuio nmapannenenunena Pa3nokeHue BEKTOpa no TpeM 1
HEKOMILUIAHAPHBIM BEKTOpaM..

Kommtanaphseie Bexkropa. [IpaBuno napamienenunena PaznokeHne BEKTOpa M0 TPEM 1

HEKOMIUIAHAPHBIM BEKTOPaM.




KonTposbHasi pabora no Teme ""BekTopsl B mpocTrpancrse'.

Crenenu u kopau. Crenennble pynkunu (184)

12 [TonsiTHE KOPHS N-0i1 CTENIEHU U3 IEUCTBUTEIIBHOTO YUCIA 1
13 [TonsiTHE KOPHS N-0i1 CTENEHU U3 IEUCTBUTEIIBHOTO YUCIa 1
14 DyHKIUU Y = %, UX CBOMCTBA U rpauKH. 1
15 @yHKIMK Y = %, UX CBOWCTBA U TpapuKu 1
16 @OyHKUMHU Y = X, UX CBOWCTBA U rpapuKu 1
17 CaoiicTBa KOpHS N-i CTENEHU 1
18 CaolicTBa KOpHS N-i1 cCTENEeHU 1
19 CaolicTBa KOpHS N-ii CTENEHU 1
20 [IpeoOpazoBanue UppaIMOHATIBHBIX BBIPAXKEHUN 1
21 [TpeoOpazoBaHre HPpAIMOHATBHBIX BRIPAKEHUI 1
22 [TpeoOpazoBaHre HppaIMOHATBHBIX BHIPAKEHUI 1
23 KonTpoJsbHas padora no teme «CTeneHy 1 KOPHW 1
24 [TonsiTve cTenenu ¢ JitoObIM pallOHAIbHBIM MOKa3aTeleM 1
o5 [TonsiTue cTeneHu ¢ M0OBIM pallMOHATBHBIM Moka3areneM . CTeneHHas QyHKIUS U €€ CBOMCTBA U 1
rpaduxk.
26 [TonsiTue cTtenenu ¢ J10ObIM pallOHaIbHBIM NOKa3aTeneM .CreneHHas QyHKIUS U €€ CBOMCTBA U 1
rpaduk.
27 Crenennbie (GYHKIIUU, UX CBOHCTBA U IpaduKu 1
28 Crenennbie (GYHKIIUU, UX CBOWCTBA U rpaduKu 1
29 KourposbHnas padora no teme "' CreneHnnie pyHkuum''. 1
Metoa koopauHat B npocrpancrse (154)
§ 1. KoopauHaThbl TOUYKH U KOOPAHMHATHI BEKTOpPa
30 [TpsimoyronbHas cucteMa KOOpAUHAT B ipocTpaHcTBe . KoopaunaTe! Bektopa. CBs3b MeXay 1

KOOpJAuHaTaM1 BCKTOPOB U KOOPpAHMHATAMH TOYCK.




31 [Ipocreiimue 3a1a4u B KOOpAUHATAX. 1
32 IIpocTeiimye 33124k B KOOPAMHATAX. . 1
33 VYpaBuenue chepsl. 1
§ 2. CxausipHoe nNpou3Be/leHNe BEKTOPOB
34 Yrois Mexay BEKTOpaMHU 1
35 CkansipHoe Ipou3Be/ICHUE. 1
36 . CkansipHoe Ipon3BeICHUE BEKTOPOB . 1
37 Beruucnenue yrioB Mexay NpsiMbIMU U INIOCKOCTSIMH . 1
38 Boruncnenue yriioB Mex1y IpsIMbIMU U IIJIOCKOCTSMU 1
39 YpaBHeHHE IIIOCKOCTH 1
40 § 3. /IBM:keHus 1
[lenTpanpHas cummMeTrpusi. OceBas CUMMETpUS
41 . 3epkanbHas cummeTpus. [lapanenbHblil nepeHoc 1
42 IIpeoOpa3oBanue 1Mo1o0us, TOMOTETUS. DIEMEHThI T€OMETPUH Macc. 1
43 KourtpoJabsHas padora no teme ""MeTo KOOPAUHAT B IPOCTPaHCTBe"'.. 1
44 3auet no teme: «MeToJ KOOPAUHAT B IPOCTPAHCTBEN 1
Iloxka3zatenbHas u Jorapupmuyeckass pynkuun( 244)
45 Tloka3aTenbHas (pyHKIHSA, €€ CBOMCTBA M rpaduK. 1
46 IToka3zaTenbHast QyHKIMS, €€ CBOWCTBA U TpaduK. 1
47 IIpocreiimne nokas3aTesbHbIE YPAaBHEHUS 1
48 ITpocreiimune noka3aTelbHbIE ypaBHEHUS. 1
49 [Ipocreiimme noka3aTesIbHbIC HEPABEHCTBA. 1
50 [Ipocreiimne nokazarenbHbIE HEPABEHCTBA. 1
o1 [Tonsitre norapudma 1
52 Jlorapugm. 1
53 1

JlecATHYHBIN U HATypaIbHBIHN JIorapudm.




54 Jlorapudmuueckas GyHKIIUS U €€ CBOMCTBA U rpaduk 1
55 Jlorapudmuueckas GyHKIUS U €€ CBOMCTBA U rpaduK. 1
56 KonTposbHas pa6ora no teme «Iloka3arenbHas u jorapupmuyeckas GyHKIHN» 1
57 CaoiicTBa norapudma.. 1
58 CgoiicTBa orapudma. 1
59 CaoiicTBa norapudma. 1
60 JlorapudmMuueckue ypaBHEHUs 1
61 JlorapudmMuueckre ypaBHEHUs 1
62 Jlorapudmuueckue ypaBHEHUS 1
63 Jlorapudmuueckre HepaBEeHCTBA. 1
64 Jlorapudmuueckrue HepaBEeHCTBA. 1
65 Jlorapudmuueckre HepaBeHCTBA. 1
66 JuddepenunpoBanme nokazaTeabHON U Jorapudmuyeckoit pyHkuni 1
67 JuddepenunpoBanme nokazaTeabHON U Jorapudmuyeckoit pyHkuni 1
68 KontpoabHnas padora no teme "Iloka3aTrenbHble U Jorapupmuyeckne ypaBHeHUs 1 1
HepaBeHcTBa''.
nauuap, konyc, map (224)
69 § 1. Huauuap
[TousiTne nunuHIpa.

70 [Tmomaae MOBEPXHOCTH NUITMHIPA

71 [Tnomanb MOBEPXHOCTH IUIIMHIPA 1
72 § 2. Konyc 1

[TonsiTne KoHycCa

73 [Tonsitue konyca. [1nomanas MOBEpXHOCTH KOHYCA. 1
74 .

Y ceueHHBbI KOHYC




75 Ceuenus UMIMHAPA, KOHyCa U 1apa. 1
76 § 3. Cpepa 1
Cdepa u map. Bzanmuoe pacnionoxkeHue cepbl U MIOCKOCTH.
" Bsaumnoe pacrnonoxenue chepbl U II0CKOCTH. 1
8 Kacarenpnast mmockocts k cdepe. [Lnomans chepsl. 1
79 DneMeHTHI cpepruuecKoil TeOMETPHH. 1
80 B3aumHoe pacrionoxxenne cepsl U MPSMOI. 1
81 Cdepa, BnrcanHas B HIJIMHIPUYECKYIO ITOBEPXHOCTD 1
82 Cdepa, BnricaHHas B IMIMHIPUYECKYIO TIOBEPXHOCTD . 1
83 Cdepa, BnricanHass B KOHUYECKYIO TOBEPXHOCTb. 1
84 Cdepa, BnricaHHas B KOHUYECKYIO TOBEPXHOCTb. 1
85 Onnunc, runepbona u napadoina 1
86 Onnunc, runepboia u napadona 1
87 CedeHus IITMHIPHYECKON TTIOBEPXHOCTH. 1
88 CedeHus: KOHUYECKOH MMOBEPXHOCTH 1
89 KonTtpouabsHnas padora no teme "Hnannap. Konyc. llap". 1
90 3auer no teme: «L{nnmuHap, KOHYC U MAp» 1
ITepBooGpa3nas u nHTerpaJ (74)
91 [TepBooOpasHas. HeompeneneHHbIH HHTETpa. 1
92 I[lepBooGpasHble dIeMEHTApHBIX QYHKIHi 1
93 OnpeneneHHblii HHTErpall. 1
%4 Onpenenennpiii maTErpai. [Imomans kpuBoauHeHo# Tpanenuu. ®opmyna Herotona-JIeriOnua 1
95 [Tnomans kpuBonuHeinoi Tpanermu. @opmyna Heiotona-Jleiionuma. 1
96 Brruucnienue miomazeii miockux Guryp 1 00-eMoB TeJl BpallleHUs ¢ TOMOIIbIO HHTErpaia 1
97 1

KonTpoabHasi padora no teme ""IlepBoodpa3nast u unrerpau'.




Oo0bembI Te (204)

08 § 1. O6bémM NpsAMOYTroIbLHOI0 NapaJjuiesenumnesa 1
[Tonsitne 06beéMa. OOBEM MPSIMOYTOIBLHOTO TapAJIICIICITHIICA
99 O0BEM IPSMOYTOIBHOTO NapajuleNenunesia 1
2. O0beéMBI IPSIMOii MPU3MBI M MUJIHHAPA
100 O0BEM IPSIMOM TIPU3MBI. 1
101 O0beM IpsIMOI IPU3MBI. 1
102 O6bemM nunuHapa. BeiBox popMy1 00bEMOB IIPSIMOYTOJIBHOTIO NAapaJuIeIeUIea, TPU3MBI. 1
103 O6beM npsmoit npu3Mbl. OOBEM HUIUHAPA . 1
0 § 3. O0bEMBbI HAKJIOHHOW MPU3MBI, MMPAMUAbLI M KOHYca Beruucienne o0bEMOB TeT ¢
104 1
ITOMOLIBIO ONIPEAEICHHOTO UHTETpaJIa.
O0BEM HaKIIOHHON MPU3MBL..
105 P 1
106 O0BEM TUpaMuIbI 1
107 O6beM koHyca. TeopeMbl 00 OTHOLIEHUSX 0OHEMOB. 1
108 [Tpumenenue Gpopmyn 00bEMOB Fr€OMETPUYECKHX TeJ ITPH PELICHUH 33134 1
109 [Tpumenenne GopmMyrT 00HEMOB T€OMETPUIECKHX TEJI ITPH PEIICHUH 3a/1a4. 1
110 § 4. O6bém mapa u nJIoWAAbL chepsbl 1
O06wem mapa [Ipumenenue Gopmya 00bEMOB IPU PEIICHUH 3a/1a4.
111 O0Bem mapa. 1
112 OOBEMBI IAPOBOIO CETMEHTA, IIAPOBOTO CIIOS U IIApOBOTro cekTopa. Ilpuioxkenus nHTerpana K 1
BBIUHCIICHHIO 00HEMOB U MIOBEPXHOCTEH Ten BpamieHus. [Ipumenenne o0beMOB IpH pelieHn  3a1a4.
113 OOBEMBI IAPOBOTO CETMEHTA, IIIAPOBOTO CJIOS U MIAapOBOro cekTopa. Ilmomans cdepsl 1
114 OTtHomeHne 06EMOB U IIJIONIA/ICH MOBEPXHOCTEN MOAOOHBIX UTYP. 1
115 OTHomIeHNE 00BEMOB | IUIOINIAICH TOBEPXHOCTEN MTOAO0HBIX (DUTYD 1
116 KonTpoabHas padora no reme «O0bemMbl Te/D) 1
117 1

3auet no teMe: «OO0BEMEBI TEI»




JJIeMeHTbI TEOPUHU BEPOATHOCTEH M MATEeMATHYECKOM CTATUCTUKH (61)

118 BeposiTHOCTB M reoMeTpus 1
119 BeposiTHOCTB U reomMeTpust 1
120 He3zaBucumble MOBTOPEHUS HCIIBITAHUH C IByMS UCXO/1aMHU 1
121 He3zaBucumble OBTOPEHUS UCIIBITAHUH € ABYMS HCXOAAMU 1
122 CratucTrdecKue MeTo Ikl 00padoTKu HH(pOpMaIUn 1
123 CraTucTudeckne MeTo 16l 00padoTKK HH(pOpMAITUH 1
YpaBHeHusi 1 HepaBeHcTBa. CHcTeMbl YPAaBHEHHMI U HEPABEHCTB (224)
124 PaBHOCWIIBHOCTH ypaBHEHUI 1
125 PaBHOCHIIBHOCTD YpaBHEHUN 1
126 OO01me MeTobl pelIeH!s] YpaBHEHUH 1
127 OO111e MeTO/IbI peleH s ypaBHEHHH 1
128 OO01ue MeTobl pelieHus] ypaBHEHUH 1
129 PaBHOCMIIBHOCTD HEPaBEHCTB. 1
130 PaBHOCHIEHOCTH HEPABEHCTB.. 1
131 Pemenune ypaBHeHMIT 1 HEPABEHCTB, COJIEPIKAIIUX MTEPEMEHHYIO IO 3HAKOM MOJIYJIS. 1
132 Perienue ypaBHEeHH 1 HEPABEHCTB, COJIEPKAIIUX ITEPEMEHHYIO TI0J] 3HAKOM MOIYJIA . 1
133 KonTpoabHasi padora no TeMe «YpaBHeHHs] M HEPABEHCTBa» 1
134 YpaBHEHUS U HEPABEHCTBA CO 3HAKOM pajMKaa. 1
135 YpaBHEHUS U HEPABEHCTBA CO 3HAKOM pajMKaa. 1
136 VYpaBHEHUs U HEPABEHCTBA CO 3HAKOM PaJMKaIa. . 1
137 VYpaBHEHUs U HEPABEHCTBA C ABYMS IEPEMEHHBIMU. 1
138 VYpaBHEHUs U HEPABEHCTBA C ABYMS IEPEMEHHBIMU. 1
139 Jloka3aTenbCTBO HEPABEHCTB 1
140 1

CucreMbl ypaBHEHHIA.




141 CHcTeMBl ypaBHEHHIA. 1
142 CucreMbl ypaBHEHUH.. 1
143 CucreMbl ypaBHEHHIA. 1
144 KonTpoabHasi padora o teme «CucreMbl ypaBHEHH D). 1
145 3aza4u ¢ mapaMeTpaMmH. 1
O6o6mawuee nopropenne (14uy+11y)
146 [ToBTOpenue TeMbl « TpUrOHOMETPUYECKHE YPABHEHUSD. 1
147 IToBTOpEeHME TEMBI « TPUrOHOMETPUUYECKUE YPAaBHEHUS 1
148 IToBTOpEeHME TEMBI « TPUrOHOMETPUUYECKUE YPAaBHEHUS 1
149 IToBTOpeHue TeMbl « TpHUrOHOMETPUYECKUE HEPABEHCTBAY 1
150 IToBTrOpenue Temsl « . Tpuronomerpuyeckre HEpaBEHCTBA» 1
151 IToBTOpenue TeMsl «lIpuMeHeHrE IPOU3BOIHOMN. 1
152 IToBTOpenue TeMsl « IIpumenenne npon3BOAHON. 1
153 T[ToBTOpenue TeMbl « [IpuMeHenre MpOu3BOTHOMY. 1
154 [ToBTOpenue TemMsul « Jlorapudmuueckre u nokasaTeabHble YPaBHEHUS 1
155 [ToBTOpenue Temsl « Jlorapudmuueckre u nokasareabHble ypaBHEHUS» 1
156 [ToBTOopenue Temsl « Jlorapupmuueckne u nokaszaTeabHble YPAaBHEHHUSD . 1
157 IToBTopenne Tembl « JlorapudMIdecKue 1 MoKa3aTeIbHbIE HEPABEHCTBA» 1
158 IToBTrOopenue Temsl « JlorapupmMuueckue U MoKazaTesIbHble HEPABEHCTBA» 1
159 IToBTOpEHME TeMBI « PelieHne niuaHMMETpUYECKUX 3314 1
160 IToBTOpEHME TeMBI « PelieHne crepeoMeTpuuecKuX 3a1au» 1
161 HNToroBasi KOHTpoJIbHasI padoTa o yueoOHoMy npeamery «Maremaruka: ajaredpa u HayaJia 1
aHaJu3a, reoMeTpus» 3a Kypc 11 kiaacca (MpoMe:KyTOYHAsI aTTECTALMSA)
162 IToBrOpenue Temsl «PanuoHaIbHbIE BEIPAKEHUS 1
163 1

[ToBTOpenue Temsl « [lepBooOpa3Has U UHTETpaD»




164 [ToBTOpeHue TeMbl « PelieHne niaHUMETpUYECKUX 3a/1a4» 1
165 [ToBTOpeHue Temsl « PerieHne niaHuMeTpu4ecKux 3a1aq» 1
166 [ToBTOpeHue TeMbl « Perienue crepeoMeTpruecKux 3a1au» 1
167 [ToBTOpenue Temsl « PelieHne crepeoMeTpuyecKux 3a1au» 1
168 [ToBTOpEeHME TeMBbI « PelieHue cTepeoMeTpHUIeCKHX 3a1au» 1
169 [ToBTOpeHue TeMbl « Perienue crepeoMeTpruuecKux 3a1au» 1
170 O6o6uIaroIHii Ypok 1
Kanennapno-remaTndeckoe niianuposanue 11 kiace (yru)
Ne Paznen. Tema Kon-Bo wacos
1 2 3
IMoBTopenue maTtepuana 10 kaacca (44)
1 TpuroHomeTpruecKkue ypaBHEHUsI U HEPABEHCTBA 1
2 IIponsBoaHasi.. 1
3 [IpuMeHeHne mpou3BOIHOM. 1
4 BxojnHas koHTposbHas paboTa 1
MHuorousenn! (104)
5 MHOro4wieHsl OT OJTHOW MEPEMEHHON 1
6 MHOro4saeHsl OT OJJHOM IIEPEMEHHOMU . 1
7 MHorouieHsl OT OAHON NEPEMEHHOU 1
8 MHoOrouaeHbl OT HECKOJIBKUX MEPEMEHHBIX 1
9 MHoOrouaeHbl OT HECKOJIBKUX MEPEMEHHBIX . 1




10 MHOTOWIEHBI OT HECKOJILKUX MTEPEMEHHBIX . 1

11 . 1
YpaBHEHUS BBICIIUX CTETICHEH .

12 . 1
VYpaBHEHMsI BBICILIUX CTEIIEHEH

13 . 1
YpaBHEHUS BBICIIUX CTETICHEH

14 KonTpoJubHnasi pabora no teme ""MHorou/jenst'. 1

BekTopsbl B npocTpancTBe (64)

15 ITonsiTne BekTOpa. PaBeHCTBO BEKTOPOB 1

16 CrnoxeHue 1 BbluuTaHue BEKTOpoB. CyMMa HECKOJIBKMX BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO 1

17 CrnosxeHue 1 BblYMTaHuE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIIO. 1

18 Komnnanapnsie Bektopa. [IpaBuiio napamienenunena PaznoxeHue BeKTOpa 10 TPEM HEKOMIUIAHAPHBIM 1
BEKTOpaM.

19 Komnnanaphsie Bektopa. [IpaBuiio napamienenunena PaznoxeHune BEKTOpa M0 TPeM HEKOMIUIAHAPHBIM 1
BEKTOpaM.

20 KonTpoJsbHasi padora no teme '"BekTopsl B npocTpancrse'. 1

Crenenu u kopuu. Crenennble GyHkuuu (244)
21 I . . 1
OHSITHE KOPHSI N-OM CTETEeHU U3 AEUCTBUTEIBHOTO YK CIIa

g [TonsiTHE KOPHSA N-0¥i CTENEeHH U3 AEHCTBUTEIBHOIO YUCIIa 1

23 - . 1
OyHKIMK Y = %, UX CBOMCTBA U TpadUKH.

24 - y 1
OYHKIMK Y = %, UX CBOMCTBA U rpaduKu

25 OYHKIMK Y = %, UX CBOMCTBA U rpauKu 1

26 CaolicTBa KOpHS N-ii CTeNeHN 1

27 CBolicTBa KOpHS N-ii CTENIEHN 1

28 CBoiicTBa KOpHsI N-Ii CTENEHU 1

29 [IpeobpazoBanne UPPATMOHAIBHBIX BBIPAXKECHUN 1

30 [IpeobpazoBanne UPPATMOHAIBHBIX BBIPAXKECHUN 1

31 [IpeoOpazoBanre UPpAITMOHATIBHBIX BBIPAXKEHUN 1




32 [IpeoOpazoBanre UPPAITMOHAIBHBIX BBIPAKCHHUI 1

33 KonTpoJsbHasi padora no teme «CTeneHy 1 KOPHID) 1

34 [TonsiTHE CcTENEeHN C 1I00BIM pallMOHAIBHBIM [TOKa3aTeaeM 1

35 [onsaTue crenenu ¢ THOOBIM pallMOHATIBLHBIM MTOKa3zaTesieM CTtenenHas pyHKIUS U ee CBOWCTBA U 1
rpaduk.

36 [lonsaTue crenenu ¢ rOOBIM pallMOHATIBHBIM MOKa3aTeneM CteneHHast QyHKIUS U ee CBOWCTBA U 1
rpaduk.

37 [TonsTHE cTENEeHN ¢ 100BIM pallMOHAIBHBIM MOKa3aTesneM MppalnoHaabHble ypaBHEHHMS. 1

38 Crenennble (yHKIIMH, UX CBOMCTBA U rpauku 1

39 Crenennble ()yHKIIMH, UX CBOICTBA U rpaduKu 1

40 Crenennble ()yHKIIMH, UX CBOICTBA U rpaduKn 1

41 Crenennble ()yHKIIMHU, UX CBOMCTBA U rpaduKu 1

42 " . 1

3BJIeUEHUE KOPHEH M3 KOMIUIEKCHBIX YHCEl.
43 W3BiieueHre KOpHEN U3 KOMIUIEKCHBIX YHCEI 1
44 KonTpoJsbHnas pabora no teme "' Crenennble pyHkuun'"'. 1
Metoa koopauHat B npocTpaHcTse (154)

45 § 1. KoopauHaThl TOUKH M KOOPAMHATHI BEKTOpa 1
[IpsimoyrosnbpHas cucreMa KoopauHat B mpoctpaHcTBe .Koopauuarel BekTopa. CBsS3b MEXKIY
KOOpJIMHATaMU BEKTOPOB U KOOPJIUHATAMH TOYEK.

46 . 1
[Ipocreiimue 3agaun B KOOpAUHATAX.

47 IIpocreiimne 3a1auu B KOOPANHATAX. . 1

48 VYpaBHeHue chepsl. 1

49 § 2. CkaJsipHOe NPOU3BeleHHe BEKTOPOB 1
Yroi Mexay BEKTOpaMHu

50 CxkansipHo€ pou3Be/ICHNE. 1

51 . CkanspHOE IpOU3BEICHNUE BEKTOPOB . 1




52 Brrumncienne yriioB MexX Iy MPSMBIMU U TUIOCKOCTSIMH . 1

53 Brraucnenue yriaoB MexIy IPSMBIMU M TUIOCKOCTAMU 1

54 VYpaBHEHME IIIOCKOCTH 1

95 § 3. IpuskeHus 1
IlentpanbHas cummerpus. OceBas CAMMETPHUS

56 3epkanbHas cummeTpust. [lapaienbHblii mepeHoc 1

57 [TpeoOpa3oBanue 1o100us1, rOMOTETHUS. DIEMEHThI TEOMETPUU Macc. 1

5
58 KontposbHas padora mo teme '""MeToa KOOPAHHAT B IPOCTPaHCcTBe'"' . 1
59 3auer no Teme: «MeToJ KOOpAUHAT B IPOCTPAHCTBE 1
IToxka3zarenbHas u orapugmuyeckas pynkuun (314)
60 . 1
[oxa3zaTtenpHast QyHKIHS, €€ CBOWCTBA U TpaduK

61 [TokazarenbHas QyHKIMS U €€ CBOMCTBA U IpaduK. 1

62 [Toka3zarenbHas GyHKIMS U €€ CBOICTBA U rpaduK. L

63 I . 1

pOcCTeiiIe oKa3aTelbHbIe yPaBHEHHUS
64 I . 1
pocTeiinie noka3areIbHbIe YpaBHEHHS

65 o 1
[Ipocreiime nokazareibHble YPaBHEHUS.

66 . 1
[Ipocreiimme mokazaTeNbHbIC HEPABEHCTBA.

67 [Ipocreiime nokazarenbHble HEPABEHCTBA. 1

68 [Tonsitue norapudma 1

69 Jlorapudm. 1

70 JlecaTu4HbIN 1 HAT 5 1

ypaibHbIN Jorapudm.

1 Jlorapudmuueckas QyHKIUS U ee CBOWCTBA U TpaduK 1

12 Jlorapugmuueckasi QyHKIUS U ee CBOWCTBA U TpaduK. 1

73 Jlorapugmuueckasi QyHKIUS U ee CBOWCTBA U TpaduK. 1

74 1

KonTpoasHnas padora no reme «IlokazarenbHas u jorapupmudeckass GyHKuumn»




& CgoiicTBa Jorapudma.. 1
76 CsoticTBa norapudma. 1
[l CgoiicTBa sorapudma. 1
8 CsoticTBa norapudma. 1
9 Jlorapudmuueckue ypaBHEHUS 1
80 Jlorapudmuueckue ypaBHEHUS 1
81 Jlorapudmuueckue ypaBHEHUS 1
82 Jlorapudmuueckre ypaBHEHUS 1
83 Jlorapugmuueckue HepaBeHCTBA. 1
84 Jlorapudmuueckre HepaBEHCTBA. 1
85 Jlorapugmuueckue HepaBEeHCTBA. 1
86 HuddepennnpoBanre nmokazaTeabHON 1 JorapudmMudeckoit GyHKIUH 1
87 JuddepenunpoBanue nokasareabHoi U jorapudmudeckoil GyHkimii 1
88 Juddepenumrponanue nokazaTenabHON U Jorapudmuyeckoit pyHKun 1
89 JuddepenunpoBanue nokasareabHoi 1 jorapudmudeckoil GyHkimii 1
90 KonTposbHnasi padora no teme "Iloka3aresbHble u Jiorapupmuiyeckue ypaBHeHUs U 1
HepaBeHcTBa''.
Huannap, konyc, map (224)
91 § 1. nauuap 1
[TousiTnEe UIUHIpA.
92 [Tmoniaar MOBEPXHOCTH UUIIMHIPA
93 [Tnomans MOBEpXHOCTH LIMIUHAPA 1
94 § 2. Konyc 1
[TonsTue konyca
95 1

[TonsiTue xonyca. [1nomans NOBEpXHOCTH KOHYCA.




96 YceueHHBIN KOHYC 1

97 CeueHus UMIIMH/pa, KOHYCA U 11apa. 1

98 § 3. Cepa 1
Cdepa u map. Bzanmnoe pacrionokeHue cepbl U MI0CKOCTH.

99 B3aumnoe pacrnonoxxenue chepbl U MI0CKOCTH. 1

100 KacarenbHas miockocts K cepe. [Tnomans chepsr. 1

101 DneMeHTHI CPepruIecKOil TeOMETPHH. 1

102 B3auMHoe pacrnosoxxenue cepbl 1 MpSIMOM. 1

103 Cdepa, BricanHasi B WIMHAPUIECKYIO TIOBEPXHOCTD 1

104 Coe 1

pa, BIMCAHHAS B IWINHAPUICCKYIO IIOBEPXHOCTb .
105 C 1
¢bepa, BMcaHHast B KOHWYECKYIO TIOBEPXHOCTb.

106 1
Cdepa, BurcanHasi B KOHUUECKYIO TOBEPXHOCTb.

107 Dnurc, runepoosia u mapadoa 1

108 Onnunc, runepboia u napadosna 1

109 1
CedeHust HMIMHIPUYECKON TTOBEPXHOCTH.

110 CeueHust KOHUYECKOM MOBEPXHOCTH 1

111 KonTpoasnas padora no teme "Hununap. Konyc. [lap". 1

112 3auet no teme: «{unmuHap, KOHYC U Iap» 1

ITepBooGpa3nas u nuTerpaJ (94)
113 Te 6 H o 1
pBooOpa3Has. HeompeneneHHbI HHTETpaT.

114 [TepBooOpa3Hble 371eMeHTapHbIX QYHKIUN 1

115 [lepBooOpa3Hble 37IeMEHTAPHBIX (PYHKIHIA. 1

116 OrnpenesieHHbI UHTETPa.. 1

117 Onpenenennpiii maTErpai. [lmomans kpuBoauHeHo# Tpanenun. @opmyna Herotona-JleliOnuma 1

118 [Tnomans kpuBonuHeino Tpanermu. ®opmyna Heiotona-Jleiibnuma. 1




119 Brruncnenue miomianei miockux Guryp u 00beMoB TeJl BPAIICHHs ¢ TIOMOIIbIO0 HHTErpaja 1

120 Brruucnienue miomaeii miockux Guryp 1 00-eMOB TeJl BpaIlleHUs ¢ TOMOIIBIO HHTErpaa. 1

121 KonTpoJsbHasi pabora no Teme "[lepBoodpa3Has m mHTEerpat'. 1

Oo6bembI Tea (204)

122 § 1. O6béM npsIMOYIro/1bHOTO NapaJiiesienuinena 1
[Tonsitue o0beMa. OOBEM MPSMOYTOJIBHOTO MapasuiesienuIe/ia

123 O0BEM NPAMOYTOIBLHOTO NapajljieNenunesa 1

124 2. O0beéMbI PSAMON MPU3MbI U HHJIHHAPA 1
O0beM IpsIMOI IPU3MBI.

125 O0beM IpsIMOI IPU3MBI. 1

126 O6nem mmnHApa BeiBoa popmysn 00beMOB MPSMOYTOJIBHOTO MapasuIeNIeuIe1a, TPU3MBI. 1

127 O06BeM mpsiMoit mpu3mbl. OObEM IUITUHIPA . 1

128 § 3. O0bémMBbI HAKJIOHHON MPHU3MBbI, MUPAMUABI U KOHYca BpruucieHue oObEMOB Ten C 1
MOMOIUIbIO OINPEIEICHHOIO UHTETpaa.

129 OO0BEM HAKJIOHHON MPU3MBI. 1

130 O0BEM UpaMuIbI 1

131 O06BeM konyca. Teopembl 00 OTHOIIEHUSX 00BEMOB. 1

132 [Tpumenenue popMys1 00BEMOB FEOMETPUUECKUX TEJ MPU PELICHUH 3a/1a4 1

133 1
[Tpumenenue Gpopmyn 00bEMOB Fr€OMETPUUYECKHX TEJI P PELICHUH 3ajay.

134 § 4. O0beM Wapa u IIoIAAbL cepbl 1
O6wem mapa [Ipumenenue Gopmyn 06beMOB IIPU PELICHUH 33/1a4.

135 O06bem mapa. 1

136 OOBEMBI IIAPOBOTO CETMEHTA, IIAPOBOTO CJIOS U MAPOBOro cekTopa. [Ipunoxenus uHTerpana K 1
BBIUUCIICHUIO 00OBEMOB U TOBEPXHOCTEN Ten BpaieHus. [IpuMenenre 00beMOB NPpH pelLIeHUH 3aay.

137 OOBEMBI IAPOBOTO CETMEHTA, IIAPOBOTO CJIOS U MIapoBOTO cekropa. Ilnomans chepsl 1




138 OTtHomeHre 00BHEMOB | IUTONIAICH TOBEPXHOCTEN MOAO0HBIX (UTYP. 1
139 OTtHomenne 06EMOB U TUIOMIAJICH MOBEPXHOCTEH MOA0OHBIX QUTYD 1
140 KounTpoabnas padora no reme «O0beMbl TeJI» 1
141 3auér o teme: «OO0BEMBI TEI» 1
DJieMeHThI TEOPUH BePOSITHOCTEH U MATEMATHYEeCKOH CTATUCTUKH (94)
142 BeposiTHOCTB ¥ reomMeTpust 1
143 BepositHOCTB M reomeTpust 1
144 He3zaBucrMble MOBTOPEHUS HUCTIBITAHHUM C IBYMSI HCXOAAMHU 1
145 HesaBrucrnmMble NOBTOPEHUS UCIIBITAHUM C IBYMSI HCXOAAMU 1
146 He3zaBucrMble MOBTOPEHUS HUCTIBITAHHUM C IBYMSI HCXOAaMHU 1
147 Craructudeckre MeTo ibl 00paboTku HHGOpMAITUN 1
148 CraTtucTuyeckue MeToibl 00paboTKU HHPOPMALIUU 1
149 ["ayccoBa kpuBasi. 3aKOH OOJBIINX YHCEIL. 1
150 ["ayccoBa kpuBasi. 3aKOH OOJIBIIIUX YHUCET. 1
YpaBHeHusi n HepaBeHcTBa. CHcTeMbl ypaBHEHHUIT U HepaBeHCTB (334)
181 PaBHOCHUIIBHOCTB YpaBHEHUNU 1
152 PaBHOCHMIIBHOCTD ypaBHEHHI 1
153 PaBHOCHMIIBHOCTD ypaBHEHHI 1
154 PaBHOCHIIBHOCTE ypaBHEHUI 1
155 OO61re MeTobl pelIeHHs] ypaBHEHHH 1
156 OO011re METO/ABI pelIeHs YpaBHEHHH 1
157 OO01re METOIBI PEIICHUST YPaBHEHUI 1
158 PaBHOCHIIBHOCTB HEPABEHCTB. 1
159 PaBHOCWIIBHOCTB HEPABEHCTB. 1




160

PaBHOCHMIBEHOCTE HCPaBCHCTB.

1
161 Pemenune ypaBHeHMi 1 HEPABEHCTB, COJIEPIKAIINX ITEPEMEHHYIO TI0J] 3HAKOM MOJIYJIS. 1
162 Penrenue ypaBHeHHI U HEPABEHCTB, COJIEPIKAIIUX MIEPEMEHHYIO 1101 3HAKOM MOJTYJIsS 1
163 Pemienne ypaBHEHMI 1 HEPABEHCTB, COJIEPKAIIUX MTEPEMEHHYIO IO 3HAKOM MOYJIS 1
164 KonTpoabHasi pabora 1o teme «YpaBHeHHsI 1 HEPABEHCTBA) 1
165 YpaBHEHHsI 1 HEPABEHCTBA CO 3HAKOM PajMKaa. 1
166 YpaBHEHUS U HEPABEHCTBA CO 3HAKOM PaJIHKAaJIa. 1
167 YpaBHEHHS ¥ HEpAaBEHCTBA CO 3HAKOM pajuKaa. 1
168 YpaBHEHUS U HEPABEHCTBA CO 3HAKOM PaJIHKaIa. 1
169 YpaBHEHUS U HEPABEHCTBA C IBYMSI IEPEMEHHBIMH. 1
170 YpaBHEHHS U HEPABEHCTBA C IBYMSI IEPEMEHHBIMH. 1
171 Jloka3aTenbCcTBO HEPAaBEHCTB 1
172 Jloka3arenbCcTBO HEPABEHCTB 1
173 Jloka3aTebcTBO HEPABEHCTB 1
174 CucreMbl ypaBHEHUH. 1
175 CucreMbl ypaBHEHHUH. 1
176 CucreMbl ypaBHEHHUH. 1
177 CucreMbl ypaBHEHHIA. 1
178 KontpoabHnas padora no teme «CucreMbl ypaBHEHUI. 1
179 3ama4y ¢ mapaMeTpaMHy. 1
180 3ama4y ¢ mapaMeTpaMHy. 1
181 3amaun ¢ mapaMeTpaMu. 1
182 1

3aga4u ¢ mapameTpaMu.




183 3agauu ¢ napaMeTpamH. 1
O6o0maromee mopropenue (164+54))
184 [ToBTOpeHHE TeMbl « TpUrOHOMETPpUUYECKHIE YPAaBHEHUS. 1
185 IToBTOpEeHME TeMBI « TPUTOHOMETPUYECKUE YPABHEHUS 1
186 [ToBTOpEeHME TeMBbl « TpUrOHOMETPHUUYECKNE HEPABEHCTBAY 1
187 IToBTOpeHue TeMsl « . TpuroHomeTpuyeckre HEpaBEHCTBA» 1
188 [ToBTOpenue Temsbl «IIpuMeHeHnE MPOU3BOIHOMN. 1
189 [ToBTOpeHme TeMbl « [IpuMeHeHnEe TPON3BOTHON Y. 1
190 [ToBTOpenue Temsl « JlorapupmMuueckue v IOKa3aTeabHbIC YPAaBHEHHS 1
191 [ToBTOopenue Temsl « Jlorapupmudeckne 1 NoKa3aTeabHbIE YPaBHEHUS 1
192 [ToBTopenue Tems! « Jlorapupmudeckne 1 nokasareabHbIe ypaBHEHUS» 1
193 [ToBTOopenue Temsl « Jlorapupmuueckue 1 Noka3areabHble HEPABEHCTBA» 1
194 [ToBTOopenue Temsl « Jlorapugmuueckue U MOKa3aTesIbHble HEPABEHCTBA» 1
195 IToBTOpEHME TEMBI « PellieHne nIaHMMETPUYECKUX 3a/1a9» 1
196 IToBTOpEHME TEMBI « PellieHne cTepeoMeTpuyecKux 3a1au» 1
197 Hrorosas KOHTPOILHAsI padoTa no yueOHomy npeamery «MaremarTuka: aaredpa u Ha4ajaa 1
aHaJu3a, reoMeTpus» 3a Kypce 11 kiacca (mpoMe:KyTOYHAsI aTTeCTALMSA)
198 IToBTOpEeHME TeMBI «PaioHaIbHbIE BEIPAXKEHUS 1
199 [ToBTOopenue Temsl « [lepBooOpasHOE M HHTETPAT 1
200 [ToBTopenue Temsl « [lepBooOpasHOE 1 HHTETPAT 1
201 [ToBTOpenue Temsl « Penenne miaHuMeTpruecKux 3agau» 1
202 [ToBTOpeHue TeMbl « Pemenne crepeoMeTpuuecKux 3a1au» 1
203 IToBTOpEHME TEMBI « PellieHne cTepeoMeTpuyecKux 3a1au» 1
204 1

O6o0maromuii ypok
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