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1. IMosgcHUTEALHAA 3ANINCKA

[Ipu cocTaBneHun naHHOM pabouel mporpaMmbl yuTeHbl TpeboBanus denepalib-
HOTO TOCYAapCTBEHHOTO CTaHAapTa CpeaHero oduiero oopasoBaHus 1o o61eoopa3oBa-
TeJIbHON y4eOHOM MUCHUIUTMHE «MaTeMaTuka.

Pabouast mporpaMmma cocTtaBieHa Ha OCHOBE:

1. ®I'OC cpennero obmiero oOpa3oBaHUs, YTBEPXKIEHHOTO MpUKazoM MuUHHU-
crepctBa oopazoBanus U Hayku PO Ne 413 ot «17» mas 2012 r

2. IlpumepHO¥ mMporpaMMbI 001Ie00pa30BaTeIbHON YIeOHON TUCITUTIIMHBI «Ma-
TeMaTHUKay 7151 TPO(EeCCHOHATBLHBIX 00pa30BaTEIBHBIX OPTAHU3AINN, PEKOMEHIOBAHHBIX
OI'AY «®UPO» ms peanmsauu OCHOBHOM MpodhecCHOHATBHOM 00pa30BaTEIHLHON MPO-
rpamMbl CIIO Ha 6aze ocHoBHOTrO 001Iero oopa3zoBaHusi (mpotokos NeO3 ot 21 wurons
2015 ronma). Peructpanuonnsiii Homep peuenszuu Ne 377 ot 21 wurons 2015 r. ®I'AY
«DOUPO».

3. PexoMeHanuii o opranu3aiuu mojgyyeHus cpeiHero oomero oopa3oBaHusi B
npenenax OCBOCHMsI 00pa30BaTEIbHBIX MPOTPAMM CpPEIHEro MnpodeccuoHalIbHOro o0pa-
30BaHMs Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C y4eToM TpeOoBaHUM (heaepalibHbIX
rocyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB U MOTydaeMou mpodeccun win creru-
aNbHOCTU cpefHero npodeccuoHanbHoro oopazoanusi (17.03.15 r. OI'Y «OUPO»)».
(ITmcemo [lenapTameHTa rocyJapcTBEHHO MOJIUTHKU B cepe MOATOTOBKU pabOunX Kajl-
poB u JIITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

[Iporpamma y4eOHON MUCIMILTMHBI «MaTeMaTHKa» SBISICTCS YacThbIO OCHOBHOM
podeCCHOHATBEHON TTPOTPaMMBI TT0 TIpodeccrsiM
23.01.03 ABTOoMexaHHK
12.01.07 DnekTpoMeXaHUK MO PEMOHTY U OOCITY>KMBAHUIO AIEKTPOHHON METUIIMHCKOM
anmaparypbl
11.01.08 Onepatop cBsizu
13.01.10 DnexTpoMOHTEp MO PEMOHTY M OOCITYKUBAHHUIO JIEKTPOOOOPYIOBAHUS
(o oTpacmsim)

Conep:xkanue mporpamMmMbl «MaTeMaTHKA» HANMPABJIEHO HA TOCTHKEHHUE CJIeTYIOIIHX
neJen:

* obecrieueHre COPMUPOBAHHOCTH TPEICTABICHUN O COIUAIBHBIX, KYJIbTYPHBIX M UCTO-
pudeckux (akTopax CTAHOBJICHHS MaTeMaTHKH;

* oOecrieucHre chPOPMHUPOBAHHOCTH JIOTHYECKOT0, AITOPUTMHUUECKOTO U MATEMAaTHICCKOTO
MBILIICHHUS,

* oOecrieucHre cHOPMHUPOBAHHOCTH YMEHUN MPUMEHSTDH MOJyUYECHHBIC 3HAHHS MPH pelie-
HUM pa3IMYHbBIX 33134,

* oOecrieueHre cPOPMUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTUKE KaK 4acTu 00Ieuesno-
BEUYCCKOW KYJIBTYpPbI, YHUBEPCAILHOM SI3bIKE HAYKH, ITO3BOJISIONIEM OIKCHIBATH M H3Y-
9aTh PeaIbHbIC MPOIIECCHI U SBIICHUSI.

B mporpamMmy BKIIIOYEHO COJIep)KaHHE, HANpaBiICHHOE Ha ()OPMHUPOBAHHE Yy CTY-
JIIEHTOB KOMIIETEHIINI, He0OX0oguMBIX Wit KauecTBeHHOTro ocBoeHust OIIOIT CIIO na 6a-
3¢ OCHOBHOTO 00111ero 00pa30BaHus C TIOJyYCHUEM CPEIHEr0 001Iero 00pa3oBaHus; MPo-
IpaMMBbI IIOATOTOBKY KBATH(DHIIMPOBAHHBIX PaOOYHX.



Pabouas mporpamma yueOHOW aucuuruinHbl «Matematuka», B kotopoil I'BIIOY
PK CKP peanusyer oOpa3oBaTelbHYIO MpOrpaMMmy CpemHero o0imiero oOpa3oBaHHs B
npeaenax ocBoeHus: OIIOIT CIIO na 6a3e 0CHOBHOro oOLIEro oOpa3oBaHUs, YTOUHSET
cojJiep)kaHue y4eOHOTO mMaTepuana, MoCIeI0BaTeIbHOCTh €r0 U3YUeHHs], pacipe/eieHrue
y4eOHBIX YacoB, TEMAaTUKY pedepaToB, BUIbI CAMOCTOSTENbHBIX pabOT, yUUTHIBas CIie-
IUQHUKY TPOrpaMM MOJATOTOBKH KBATU(HUIIMPOBAHHBIX paboUnX.

1.1. O0mas xapakTepucTHKA Y4eOHOM TUCUMIIMHBI

Marematuka sBisieTcss (pyHIaMeHTaIbHOW 0O0IIe00pa30BaTEeILHON NUCIMILUIMHON
CO CJIOKUBIIMMCS YCTOMYUBBIM COJIEPKAHUEM U OOIIMMH TPEOOBAHUAMM K MOJTOTOBKE
CTYJICHTOB.

B TI'BIIOY PK CumdeponosbckoM KOIEIKE PAAUOIIEKTPOHUKH, PEaTU3yIOEM
o0Opa3oBaTeNbHYI0 MPOTrpaMMy CPEAHEro oOuiero oOpa3oBaHUS B Ipeneiaax OCBOCHUS
OIIOII CIIO nHa 6a3e oCHOBHOTO 00IIET0 0Opa30BaHUs, U3yUYCHUE MAaTEMaTUKH UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTU OT TEXHUYECKOT0 Mpoduis npopeccuoHaIbHOro 00-
pa3oBaHUs.

[Ipu ocBoeHun npodeccuit TeXHUYECKOro mpoduist mpodhecCUOHATBHOTO 00pa3o-
BaHMS MaTeMaTHUKa U3ydyaercs Oosee yriayOJeHHO, KaK MpoduibHas yueOHas: JuCHUILIH-
Ha, YYUTHIBAIOIIAA ClIEHU(PUKY OCBAaMBAEMBIX TPOPECCUH.

DTO BBIpaXaeTcsi B COJIEPKAHUM OOY4YEHUs, KOJIMYECTBE YaCOB, BBIJICISEMbIX Ha
U3YYCHHUE OTICIBbHBIX TEM MPOTrpaMMBbl, TTyOWHE UX OCBOEHHUS CTYyJIEHTaMH, 00beMe U
XapakTepe MPaKTUYECKUX 3aHSITHH, BHJAAX BHEAYJAUTOPHOM CaMOCTOSITEIBHOU PabOTHI
CTYJICHTOB.

OOmue 1nenu M3y4eHWs] MAaTeMATHKU TPaJAMIMOHHO PEATU3yIOTCSd B YEThIPEX
HaIpaBJICHUAX:

1) obmiee npeacTaBiaeHre 00 UACSIX U METO/IaX MaTEMaTUKH;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHUE;

3) oBiaseHne HEOOXOAMMBIMI KOHKPETHBIMH 3HAHUSMU U YMCHUSIMU;

4) BOoCIIUTATEILHOE BO3/ICICTBHUE.

Jns texHuyeckoro mnpoduiiss npodeccHoHambHOTO 00pa3oBaHUs BHIOOp Lielen
CMelIaeTcsl B MparMaTH4ecKoM HaNpaBJICHUH, MPEAYyCMATPUBAIOIIEM YCUJIEHUE U pac-
MIMPEHUE MPUKIIATHOTO XapakTepa U3y4eHUs MaTeMAaTUKH, TPEUMYIIECTBEHHON OpHEH-
TallMy Ha aITOPUTMHYECKUI CTUIIb TO3HABATEIILHON JESATENbHOCTH.

N3y4yenne matemMaTHKy Kak Mpo@rIbHON 001ieo0pa3oBaTeIbHON yueOHOM TUCITH-
IUTMHBI, YYUTHIBAIONIEH crieluPUKy ocBauBaeMbIx cTyneHTamu npodeccuit CIIO obec-
MEYNBACTCS:

* BBIOOPOM Pa3IUYHBIX MOX0/I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA;
* (GOpMHpPOBAHHEM CHUCTEMBI YYEOHBIX 3aJaHuid, oOecnednBaromux 3h(exTuBHOE
OCYIIECTBJICHUE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;
* oOoraieHueM CIeKTpa CTHIeH y4eOHON NeATeIbHOCTH 3a CUET COTJIaCOBaHUs C Be-
TYIIUMU JAeSTeTbHOCTHBIMU XapaKTePUCTUKAMH BEIOpaHHOM mpodeccuu.
[IpodunbHas cocTapisiomas OTpaxxaeTrcs: B TpeOOBaHUAX K MOJATOTOBKE CTYJEHTOB B Ya-
CTH:
* O01Iel CUCTEMBbI 3HAHUMN: COJEPIKATEIbHbIE TPUMEPHI UCIIOJIH30BAHUS MaTeMaTHue-
CKHX UJEH U METOJ0B B MPO(EeCCUOHATBLHON 1eITeNbHOCTH;
* YMEHUM: pa3inyue B ypoBHE TPeOOBAHUMN K CIIO)KHOCTU MIPUMEHSEMBIX allTOPUTMOB;



* MPAKTUYECKOTO MCMOIb30BAHUS MPUOOPETEHHBIX 3HAHUN U YMEHUW: UHIUBUIYaJIb-
HOTO y4eOHOTO OMbITa B MOCTPOCHUU MATEeMATUYECKUX MOJEJCH, BBITOJHEHUH HUC-
CJIEI0BATEIbCKUX ITPOEKTOB.

Takum oOpazom, peanusalysi coaepKaHusl yueOHOU TUCIUIUIMHBI OPHEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTHK Yy4eOHOM paboThl, 3aBUCAIINX OT
npo¢uiast NpoPecCHOHANBHOIO 00pa30BaHUs, MOJIYUYEHHs OIbITa MCIOJIb30BAaHUS MaTe-
MaTHKHU B COAEPKATEIbHBIX U MPO(ECCHOHATIBHO 3HAYMMBIX CUTYAIUSIX 10 CPABHEHUIO C
(opManbHO-YPOBHEBBIMHU PE3YJIbTATUBHBIMU XapAKTEPUCTUKAMH O0YUECHMUSL.

Conepxxanue y4eOHOM AMCHUIUIMHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHBIMU
COJIepKaTeIbHBIMU JINHUSAMU O0yUEHUsI MaTEMaTHKE:

* aaredpanveckast JMHUS, BKIIOYAIOIIAS:
CHUCTEMAaTHU3ALNIO CBEICHUI O YNCIIaX;
M3y4YEHUE HOBBIX U O0O0OIIEHHE paHee M3YyYEHHBIX olepaiuil (BO3BEJEHUE B CTe-
MI€Hb, W3BJIEYECHHUE KOPHA, JIOrapu(MHUpOBAHUE, CUHYC, KOCUHYC, TAHI€HC, KOTaH-
I€HC U OOpaTHbBIE K HUM);
M3Y4YEHUE HOBBIX BUJIOB YHCIIOBBIX BBIPAXKECHUN U (POpMYIT;
COBEPILIEHCTBOBAHKE MPAKTHYECKUX HABBIKOB U BHIYUCIUTEIbHON KYJIbTYPBI,
pacUIMpEeHNUE U COBEPIICHCTBOBAHKE anreOpandyeckoro amnmnapara, copMHUpOBAHHO-
ro B OCHOBHOM IIKOJIE, U €r0 NMPUMEHEHHE K PELICHUI0 MAaTEMaTUYECKUX W IpU-
KJIa/IHBIX 33]1a4;

* TEOPETHKO-(PYHKIIMOHAJIbHAS JTHHUSA, BKIIOYAIOIIAs:
CUCTEMAaTU3alMIO U PacIIupeHHe CBECHUHN 0 QYyHKIUAX,
COBEpIIEHCTBOBAaHUE TPaUUECKIX YMEHUI;
3HaKOMCTBO C OCHOBHBIMH HJIESIMU U METOJIaMU MaTeMaTUYEeCKOro aHajln3a B 00be-
M€, MO3BOJISIOIIEM UCCIIeI0BaTh dJIEMEHTapHbIe PYHKIINH,
pemaTh NpocTeIre reoMeTpuIecKe, PU3nYecKue U Jpyrue NpuKIIaIHble 3aauH;

* JINHUSI YPABHEHUIl M HEPaBeHCTB, OCHOBAaHHAs HA TIOCTPOCHUH M HUCCIEAOBAHUM Ma-
TEMaTUYECKUX MOJENEH, TMepeceKaromascs ¢ airedOpandyeckol M TEOpPETUKO-
(GYHKUIMOHATBHOW JTMHUSAMH U BKJIIOYAIOIIAsl Pa3BUTHE M COBEPUICHCTBOBAHUE TEX-
HUKHU airedpanyeckux MnpeoOpa3oBaHM NJsl PEIIeHHs] YPAaBHEHHM, HEPABEHCTB U
cucteM; popMUpOBaHUE CITOCOOHOCTH CTPOUTH M UCCIENOBATh MPOCTEHIINE MaTe-
MaTUYECKHE MOJENH MPU PELIECHUN NPUKIAJAHbIX 337a4, 3a7a4 U3 CMEXKHBIX U CIIe-
UATbHBIX JUCLUILINH;

* reOMeTpPUYeCKasi JTUHUSA, BKIIOYAOIAs:

HarJIsiHbIC IPECTABICHUS O POCTPAHCTBEHHBIX (PUTypax U U3YUEHHE UX CBOMCTB,
dbopMHpoOBaHUE U PA3BUTHE MTPOCTPAHCTBEHHOTO BOOOPAKEHUS,
pa3BUTHE CIIOCOOOB T'€OMETPUUECKUX H3MEpPEHUI, KOOPAMHATHOTO U BEKTOPHOTO
METO/I0B JIJISl PEILIEHUsI MAaTEMATHYECKUX U IPUKJIAJAHBIX 33/a4;

* cTOXacTHYeCKasi JIMHMS, OCHOBAaHHAs HA Pa3BUTUU KOMOMHATOPHBIX YMEHHH, Mpea-
CTaBJICHUHN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXAIOIEro MU-
pa.

B TemaTnueckoM IulaHe mporpaMMbl y4eOHBIM MaTepuai MpeAcTaBleH B (opMme
YepeayIOLIErocss pa3BepThIBAHUS OCHOBHBIX COJIEP)KATENbHBIX JIMHUM, YTO IO3BOJIUIIO
IIPYU COCTABJIEHUU PabOYEro TEMaTU4YECKOro MjIaHa U3MEHUTh OYEPETHOCTh YUEOHBIX TEM
cornacHo riaB yueOHukoB: Hukonbckuit C.M., [TotanoB M.K., Pemernukos H.H. u np.
Anre0Opa u Havasa MaTeMaTUYECKOro aHainn3a (0a30BbIi ¥ MPOoGUILHBEIN YpoBHH). 10 1



11 xn. — M., 2014; Aranacsan JI.C., byry3oB B.®., Kagomues C.b. u ap. I'eomerpus (0a-
30BbIi ¥ ipoduibHbIN ypoBHH). 10-11. — M., 2014, no-pa3Homy uepenyst yueOHbIE TEMBI
(rnaBbl yueOHUKA), yUuThIBast Mpoduib NpodecCHOHAIBLHOIO 00pa3oBaHus, CreupuKy
ocBanBaemoit mpodeccun CIIO, rmyOuHy u3yueHUs: MaTepuaia, YPOBEHb MOJATOTOBKHU
CTYJIEHTOB IO MPEIMETY.

Pa3BuTue conepkaTelbHbIX JIMHUNA COMPOBOXKIAETCS COBEPIICHCTBOBAHUEM WH-
TEJUIEKTYaJbHBIX U PEYEBBIX YMEHUI MyTeM O0OralmieHuss MaTeMaTHYeCKOTO sI3bIKa, pas-
BUTHUS JIOTUYECKOTO MBIIIICHUS.

B paznene nporpammel «Conepxkanue yueOHON AUCHUILUIUHBD KYPCUBOM BBIIETIECH
MaTepHall, KOTOPbIM MPU U3yYeHUH MaTEMaTUKH 0a30BOM y4yeOHOU MUCHUILIMHBI, KOH-
TPOJIIO HE MOJICHKUT.

B I'BIIOY PK «CumdepononabCkuii KOUIEIX PaguodJeKTPOHUKN» Ha MaTEMaTH-
Ky 10 npodeccusiM cpelHero mpodecCuoHaIbHOro 00pa3oBaHusi OTBOAUTCS 427 4acos, B
TOM 4wuciie: 285 JacoB 00s3aTeIbHOM ayAuTOpHONW Harpy3ku oOyuvaromierocs; 142 ydaca
CaMOCTOSTENIbHON pabOThI CTYI€HTOB.

[IporpaMma COOEPKUT TEMATUYECKUM IUIAH, OTPAKAIOLIUN KOJIMYECTBO YaCOB,
BBIZIEJISIEMOE HA HU3yueHue «MaTeMaTuKw» CTyJEeHTaMH TeXHHU4Yeckoro npoduis. IIpo-
IrpaMMOM MPETYyCMOTPEHA CaMOCTOSITENIbHASI BHEAYIUTOPHAS padoTa, BKIOYAIONIas U3Y-
YEHUE JIOIIOJIHUTEIBHOM JIUTEPATyPhI IO MIPEAMETY.

B nporpamme Hapsiny ¢ ayJUTOPHBIMH 3aHATHSMU OPraHHU3yeTCs BHEAYAUTOpPHAs
caMoCTOsITeNIbHAsl padoTa CTYIEHTOB 110 33JJaHHON TEMATHKE.

JIns MpOBEpKU 3HAHUM CTYAEHTOB UCIIOJIB3YETCS TEKYIIUHA KOHTPOJIb U IIPOMEXKY-
TOYHAs arrecTanus. TeKyluid KOHTPOJIb OCYIIECTBISETCS HAa KaXXJAO0M 3aHATUHU B (hopme
YCTHOTO, UHIUBUAYATbHOIO, KOMOMHUPOBAHHOTO U (POHTAIBHOTO OMPOCOB; Oeceabl 1Mo
paHee M3Y4YEHHOMY MaTepuaiy, TeCTUPOBaHUE, NMPOBEpKa MUCHbMEHHBIX, IpaduyecKux
paboT; TEPMUHOJOTUYECKUE, TPAPUUECKUE U MATEMAaTUYECKUE JTUKTAHTHl U CUCTEMATH-
YecKoe HaOJII0ICHUE 33 CTYJIEHTOB B yUeOHOM IpoIiecce.

N3yyenue 0011e00pa3oBaTeibHON y4eOHOM TUCHUIUIMHBI «MareMaTtukay 3aBep-
IaeTcsl MOJBEJEHUEM UTOTOB B (hOpME IK3aMeHa B paMKax NMPOMEKYTOUHOM arrecTa-
uuu B npouecce ocBoeHus crynaentamu ocHoBHOW OIIOIT CIIO ¢ monydeHnem cpeaHero
o0111ero 0Opa3oBaHus.

Cpox peanuzaruu padodeil yaeOHON TPOrpaMMbl — JIBa Y4EOHBIX TO/a.

1.2. MecTo0 y4eOHOM AUCHUILIMHBI B Y4e0HOM ILIaHe

VYyebnas nucnuminHa «MartemaTtukay SBIsICTCS Y4eOHBIM MTPEAMETOM 00sI3aTeb-
HOU penMeTHOM obnactu «Matematuka u nHbopmatukay OI'OC cpemnero odiero 0o-
pa3oBaHUs.

B yue6npix muanax [IIIKPC, yuebnas nucuuminna «MaTtemaTtuka» BXOIUT B CO-
cTaB 00X 0O0IIe00pa30BaTEIbHBIX YUEOHBIX JUCIUIUINH, (GOPMUPYEMBIX M3 00s3a-
TeabHBIX peaMeTHbIX o0nacteit ®I'OC cpeanero ob6miero oopazoBanus, A1t npodeccuit
CIIO Texnuyeckoro npoduis npodeccuoHaaIbHOro 00pa3oBaHMUs.

1.3. Pe3yabTaThl 0CBOCHUSA Y4eOHOW AMCIUIINHBI.

OcBoeHnue conep:kaHusi y4eOHOW TUCUUIUIMHBI «MaTeMaTuka» OTHOCHUTCS K MpOodUiib-
HBIM JUCHUTUIMHAM

1.3.1. INYHOCTHBIX:



— c(OpPMHUPOBAHHOCTH MPEJCTABICHUN 0 MAaTEMATHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CpPEACTBE MOJIEITUPOBAHUS SIBJICHUMN U MIPOLIECCOB, UAELAX U METOJaX MAaTEMATUKHU;

— MOHMMAaHUE 3HAYUMOCTH MATEeMAaTHKHU JIJIsi HAYYHO-TEXHUYECKOTO mporpecca, chopMu-
POBAaHHOCTH OTHOIIICHHS K MATEMATHKE KaK K 4aCTH OOIIEYEI0BEUECKON KYIbTYpPHI 4epe3
3HAKOMCTBO C UCTOPUEN PA3BUTHS MATEMATUKH, SBOJIOIMEN MAaTEMaTUUECKUAX UJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHHMS, aJITOPUTMHYE-
CKOM KYJIBTYpPbl, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM JIsl Oyayiien mpo-
(heccHOHAIBHOM JIEITEIBHOCTH, JIJIsl IPOJIOIKEHUS 00pa30BaHUs U CaMOOOPa30BaHMS;

— OBJIQJICHUE MAaTEeMaTUYEeCKUMHU 3HAHUSMH U YMEHHSIMHU, HEOOXOJUMBIMUA B ITOBCEIHEB-
HOM KU3HH, JUISI OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U JUCHUIUIMH
po¢eCCUOHATILHOTO ITMKJIA, IS TOJy4eHUs] 00pa3oBaHUs B 00JIaCTsIX, HE TPEOYIOITUX
yTIyOJICHHOM MaTeMaTHYE€CKOM TTOJATOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE caMOOOpa30BaHUIO, HA TIPO-
TSDKCHUU BCEU JKU3HU; CO3HATEIBHOE OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIEIIHONW Mpo(dheCcCHOHATBHON U O0IIIECTBEHHOMN AESTEILHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTh K CaMOCTOSITEJIbHOW TBOPYECKOW U OTBETCTBEHHOM Jesi-
TEIBHOCTH;

— FOTOBHOCTbH K KOJUIEKTUBHOU paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B 00pa3oBa-
TeJIbHOM, OOIIECTBEHHO ITOJIC3HOM, Y4eOHO-HCCIIeI0BATEIbCKOM, MPOSKTHOM W JAPYIHX
BHUJIaX JCATEIIHLHOCTH,

— OTHOIIEHHE K MPOo(eCcCHOHATBLHON AEATeIbHOCTH KaK BO3MOYKHOCTH YYacTHs B pellle-
HUHW JTUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIEHAIIMOHAIBHBIX TTPOOJIeM;

1.3.2. MmeTanpeaMeTHBIX:

— YMEHHE CaMOCTOSITEIBHO ONPEACATh LU JCSITEILHOCTH U COCTABJISATH IUIaHBI Jes-
TEJIbHOCTHU; CaMOCTOSITEILHO OCYILECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JICsi-
TEJIBLHOCTD; UCIIOJIb30BaTh BCE BO3MOKHBIEC PECYPCHI JI TOCTUXKEHUS TTOCTABJICHHBIX 11€-
Jel U pealiu3alluy TJIaHOB JEATEeIbHOCTH;, BEIOMPATh YCIEIIHbIE CTPATETUN B Pa3IMUHbIX
CUTYyaIUsX;

— YMEHHME TPOJYKTUBHO OOIATHCS U B3aUMOJIEHCTBOBATh B MPOIECCE COBMECTHOM Jiesi-
TEJIBLHOCTH, YUYUTHIBATH MO3UIMU APYTUX YYACTHUKOB JACSATEIBHOCTH, 3PGEKTUBHO pa3-
penaTb KOH(QIUKTHI;

— BJIQJICHUE HABBIKAMH MO3HABATEIBHON, YIEOHO-UCCIEA0BATEILCKOM U MPOSKTHOM Jesi-
TEJILHOCTH, HABBIKAMH Pa3peIICHHS MPOOJIeM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSI-
TE€JILHOMY TOHUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3aJa4, TPUMEHEHHUIO Pa3IUYHBIX
METOJIOB ITO3HAHUS;

— BJIQJICHUE A3bIKOBBIMHM CPEJCTBAMU: YMEHHUE SICHO, JJOTMYHO M TOYHO H3JaraTh CBOIO
TOYKY 3PEHHUSI, UCII0JIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTEIHHON HH(OPMAIIMOHHO-TI03HABATEIHHOM
NeATEeIbHOCTH, BKIIFOYasi YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMa-
I[UY, KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO, MMOJYyYaeMyI0 U3 pa3-
JINYHBIX UCTOYHUKOB;

— BJIaJICHHE HaBbIKAMU TO3HABATEIbLHON pe(IeKCHHM KaK OCO3HAHUS COBEPIIAEMbIX JICH-
CTBUH U MBICIIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, T'PAHUI] CBOETO 3HA-
HUSI M HE3HAHMS, HOBBIX [T03HABATEIbHBIX 3a7a4 U CPEACTB JISI UX TOCTUKEHUS;



— IEJICYCTPEMIICHHOCTD B MOMCKAX W MPUHATHU PEIICHUH, COOOPa3uTEIbHOCTh U UHTYH-
IIMs, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCIIPUHUMATH Kpa-
COTY ¥ TAPMOHUIO MHPA;

1.3.3. npeaMeTHBIX:

— c(hOpPMHPOBAHHOCTh MPEACTABICHUN O MaTeMAaTHKE KaK YacTH MHUPOBOW KYJIbTYPHI H
MECTE MaTEMaTUKH B COBPEMEHHOM ITMBUIIM3ALIUU, CITIOCO0AX OMUCAHUS SBJICHUMA peab-
HOTO MUpPa Ha MAaTEMaTUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O MAaTEMaTHYECKUX MOHATUAX KaK BaKHEUIHX
MaTEMaTUYECKUX MOJIETISIX, TMO3BOJIAIONIMX OMHUCHIBATH U M3y4yaTh Pa3HbIE MPOIECCHl U
SBJICHUSI; TIOHUMAHUE BO3MOXXHOCTH AKCMOMATHYECKOTO IMOCTPOCHHUS MaTEMaTHYECKUX
TEOpHH;

— BJIaJICHUE METOJIAMH JI0KA3aTeJIbCTB M aJITOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSITH,
MIPOBOJIUTH JJOKA3aTEIbHBIC PACCYKICHHS B XOJIC PEIICHUS 3a/1a4;

— BJIQJICHWE CTaHAAPTHBIMHU MPUEMaMH PCIICHUS PaMOHAIBHBIX W HPPAIlHOHATBHBIX,
MMOKa3aTeNIbHBIX, CTEIICHHBIX, TPUTOHOMETPHUCCKIUX YPAaBHCHHH W HEPABEHCTB, MX CH-
CTEM; HUCIIOIh30BaHNE TOTOBBIX KOMITBIOTEPHBIX IIPOrPaMM, B TOM YHCJIE JJIs TIOWCKA ITy-
TH PEIICHUS ¥ WIUTIOCTPAITUH PEIICHUs YPaBHEHUH U HEPABCHCTB;

— c(hOpPMHUPOBAHHOCTh TPECTABICHUNH 00 OCHOBHBIX MOHSITHSIX MaTEMaTHYECKOTO aHa-
JU3a U UX CBOMCTBAax, BJIAJICHUE YMEHHUEM XapaKTEpHU30BaTh MOBeleHUE (HYHKIIMM, UC-
M0JIb30BAaHUE TIOJYUYCHHBIX 3HAHUH JJIsl ONTMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

— BJIaJICHUE OCHOBHBIMH MOHATUSAMH O TUIOCKMX U MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
¢durypax, X OCHOBHBIX CBOMCTBAX;

- cOpMUPOBAHHOCTh YMEHHUSI PACIO3HABATh TNeOMETPUUECKHE (UTYpPHI Ha YepTekKax,
MOJIEJISIX U B p€aIbHOM MHUpPE; IPUMEHEHHUE U3YUYCHHBIX CBONCTB F€OMETPUUYECKUX (PUTYp
1 GOpMYIT IJIsl PEIICHUs] TEOMETPUUECKHUX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIEpKaHUEM;
— c(opMUpPOBaHHOCTH TPEACTABICHUN O TPOIeccax W SBJICHUSAX, MUMEIOIIUX BEpOST-
HOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATIbHOM MHUPE, OCHOBHBIX
MOHATHUSAX DJIEMEHTAPHON TECOPUHU BEPOSTHOCTEH;,; YMEHHH HAXOAWTh M OIICHHBATh BEPO-
STHOCTH HACTYIUICHUS COOBITUN B MPOCTEHUINNX MPAKTUYECKUX CHUTYAIlUSIX U OCHOBHBIE
XapaKTEPUCTHKU CITyYAHBIX BEJIUYHH,

— BJIaJICHWE HaBBIKAMH HCIIOJb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM IPHU pPeIiie-
HUU 3a]1a4.

JlanHbIC pPE3yabTaThl JOCTUTAIOTCS MTyTeM MPUOOPETEHUS CICAYIONINX 3HaHU U (popmu-
POBaHUS CIECAYIOUIMX YMECHUM:

V1 YMeHue BBIIOIHATH apI/I(i)MeTI/IT-IeCKI/Ie )ICI>'ICTBPI$I Haa 9yucjiaMu, cou€Tasd YCTHBIC U ITMCbMCHHBIC HpI/IéMLI;
HaXOJUTb HpI/I6J'II/I)KéHHBI€ 3HAYCHU BCJIMYUH U NOTPCIIHOCTH BBIYMCIICHHMN (a6COH}OTHa${ u OTHOCI/ITGHBHaH);
CpaBHUBATh YMCJIOBLIC BbIPAKCHU S

Y2 YMeHue HaXx0AuTh 3HaYeHUE KOPHS, CTENICHH, JIorapru(ma, TPHrOHOMETPUYECKUX BBIPAKEHUH Ha OCHOBE
OTIpeJiesIeHHs, UCTIONB3YsI TPU HEOOXOAMMOCTH HHCTPYMEHTAJIbHBIE CPEACTBA; MOIb30BaThCsl NPUOIIKEHHON
OLICHKOH IPH MPAKTUYECKUX pacyEéTax

V3 YMmenue BHIMOTHATE IPe0Opa30BaHus BRIPAKCHIH, TPUMEHSST (DOPMYIIBI, CBSI3aHHBIE CO CBOMCTBAMU CTETIC-
HeH, Jjorapr(MoB, TPUTOHOMETPHUICCKUX (PYHKITHI

V4 YMeHue BRIYUCIATE 3HaUCHUE (PYHKIINY 110 3aJaHHOMY 3HAYCHUIO apryMEHTa IPU Pa3IMYHbIX CII0c00ax 3a-
JaHus QYHKIAH

V5 YMmenue onpenensTe OCHOBHBIC CBOMCTBA YHCIIOBRIX (DYHKITUH, WILTIOCTPUPOBATH WX Ha rpaduKax

Y6 YMmenue ctpouts rpapuku n3ydeHHBIX (PYHKIMHA, WITIOCTPUPOBATH MO TpadiKy CBOMCTBA 3JIEMEH-




TapHbIX QyHKINN

V7 YMeHne ucnoib30BaTh IOHATHE (bYHKI_II/II/I JUIA OIIMCAaHMs U aHaJIn3a 3aBHCHMOCTEH BEINYNH

Y8 YMenue HaxouTh MPOU3BOIAHBIE DIIEMEHTAPHBIX (DYHKITHIT

Y9 YMmeHue nucnonp30BaTh MPOU3BOJHYIO sl H3YUSHHS CBOWCTB (PYHKIMI M MOCTPOCHUS TpahuKoOB

Y10 YMmenne npuMeHsATh IPOU3BOIHYIO TS POBEASHIS MPUOIMKEHHBIX BRIYUCIECHUH, pelaTh 3a1a4u MPH-
KJIQJHOTO XapaKTepa Ha HaXOXKJIeHHe HanOOIbIIETO M HANMEHBIIIEr0 3HAYCHHUS

V11 YMmenne BEIYUCTATH B IPOCTEUIITNX CITyYasX IUIOMIAAN U 00bEMBI C UCTIOIH30BAHUEM OTIPEACTIEHHOTO HHTE-
rpajga

V12 Ymenue peliaTh pallMOHAJIBHBIC, ITIOKA3aTCJIbHBIC, J'IOl"apI/Iq)MI/I‘IeCKI/IC, TPUTOHOMCTPUYICCKHUC YPAaBHCHUS,
CBOJANINECCA K JIMHEWHBIM U KBaJpaTHLIM, a4 TAK)XXC aHAJIOTMYHbLIC HCPABCHCTBA U CUCTCMbI

Y13 YMeHnue ucnonbp30Bath rpauueckKuii METOJ] pellieHHs] YpPaBHEHHH U HEPABEHCTB

VY14 YMeHHe COCTaBIATh U peliaTh ypaBHEHUS H HEPABEHCTBA, CBA3BIBAIONINE HEM3BECTHBIC BETMYUHBI B TEKCTO-
BBIX (B TOM YHCJIE IPUKJIATHBIX ) 3a7a9ax

VY15 YMmenue pemats MpocTeinme KOMOMHATOPHBIE 3a/1a4H METOIOM Tepedopa, a TAKKe C UCIIOIh30BAHUEM H3-
BECTHBIX (hopmy

Y16 YMeHue BRIYHCIATH B IPOCTEHUIINX CITyYasX BEPOSITHOCTU COOBITHH HA OCHOBE MOJCYETA YKCIIa UCXOJIOB

V17 YMenue pacrno3HaBaTh Ha 4epTexax ¥ MOJCIAX MPOCTPAHCTBEHHBIE POPMBI; COOTHOCHTE TPEXMEPHBIE 00h-
€KThI C MX ONMMCAHUSIMH,
H300paKCHUSAMU

V18 YMeHne onuchiBaTh B3aMMHOE PACIIONOKEHUE IPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE, ApPT'yMEHTUPOBATH
CBOH CYXJICHUsI 00 3TOM pacloI0KeHUU

Y19 YMmenne aHaIM3UPOBATh B MPOCTEUIIHX CITydasx B3aMHOE PACIOJIOKeHIE 00BEKTOB B MPOCTPAHCTBE

Y20 YMenne n300paxaTh OCHOBHbIE MHOTOTPAHHUKH M KPYTJIbIE TeJIa; BBIMOJIHATH YSPTEKH M0 YCIOBUSIM 3a1a4

Y21 YMeHne CTpouTh MpOoCTeHIne cedeHns Kyoa, MPU3MBbI, ITHPAMHIBI

Y22 YMmenue pemars IIIaHUMETPUUYECKUE U MTPOCTEHIITNE CTEPEOMETPUIECKIE 33]a9l Ha HaXOXICHHUE TeOMETPH-
YECKUX BEJMYWH (JUIMH, YTIIOB, IIIomianel, 00bEMOB)

Y23 YMeH#ue Ucronb30BaTh MPH PEIICHUH CTEPEOMETPUIECKUX 33134 MIIaHUMETPHUYECKHe (aKThl K METOIbI

Y24 Ymenne npoBOJIMTH T0OKa3aTeNIbHbIE pacCyKJIEHHUs B XOJI€ PEIICHUs 3a]a4

V25 Ymenue ucnoiap3oBaTh NpHOOpETEHHbIE 3HAHUSA U YMEHHS B IPAKTUYECKOH 1€ATENbHOCTH U TIOBCEHEBHOM
JKU3HU

31 3HaHMe 3HAYCHHUS MaTEeMaTHIYECKOM HAYKHU JJI1 pCIICHUSA 3a/1a4, BOSHUKAIOMIUX B TCOPUHN U TPAKTUKE; ITUPOTY
" B TO K€ BpEMA OIrpaHNUYCHHOCTD IPUMCHCHUA MAaTCMATUYICCKUX METOJ0B K aHAJIN3y U UCCICAOBAHUIO ITPOLECC-
COB U SIBIICHUH B IpUpoac n 06IJ_IGCTBG

32 3HaHue 3HaYCHHS PAKTUKHN U BOITPOCOB, BOZHUKAIOIIUX B CAMOW MaTeMaTHKe /sl QOPMUPOBAHHUS M PA3BUTHS
MaTeMaTU4YECKON HAYKU; UCTOPHUIO PA3BUTUS ITOHATHUS YHUCIIA, CO3/IaHHUS MATEMATHYECKOIO aHAIN3a, BOSHUKHOBE-
HUS U Pa3BUTUS TEOMETPUU

33 3HaHue YHUBEPCATIHLHOTO XapakTepa 3aKOHOB JIOTHKH MaTEeMAaTHUCCKUX PACCYKACHUHN, UX IPUMEHUMOCTH BO
BCEX 00JIACTSIX YEeJIOBEUECKON JeSITeTbHOCTH

34 3HaHue BEPOSATHOCTHOTO XapakTepa Pa3InIHBIX IMPOIIECCOB OKPYIKAIOIIETO MHPA.




2. CTpykKTypa u conepkaHue y4eOHOM IMCUMILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0# padoThI

Buna yueOHoii padoThI

O0BeM yacoB

MakcumasibHasi yueOHasi Harpy3ka (Bcero) 441
Oo0s3aTesibHAs ayIMTOPHAsA yueOHas Harpy3Ka (Bcero) 294
B TOM YHUCJIE!

KonTtposnbHbie paboThI 18
CamocTrosiTesibHasi padoTa CTy1eHTOB (BCero) 147

B TOM 4HCJIC:
pelIeH e 3a/1a4 U YIIPaKHEHHH;
rpadudeckas paboTa;
npe3eHTanuu, pedeparpl, COOOLICHUS.

[IpomexyTouHas arTectanysi B popma IK3aMeHA




2.2. TEMATUYECKHUM IIVIAH U COJAEPKAHUE YYEFHOU JUCLUILIUHBI

Coaepixkanue yueOHOro MaTepuaa, NpakTH4YeCKUe 3aHATHS, O0bem YpoBennb
HaumeHnoBaHue pa3aeioB U TeM
CaMOCTOATECIbHAsA paﬁoTa CTYAEHTOB qgacoB OCBOECHUHA
1 2 3 4
Tema 1 Cogepxanue yueOHOro Marepuaa 4
Beenenue 1. BX0/1HOW KOHTPOJIb. 2
2. Maremartuka B HayKe, 5KOHOMUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUAX, TEXHUKE, 1
OPAKTHUECKON AESITCILHOCTH.
O3HaKOMJICHHE C POJILIO MAaTEMAaTHKH B HayKe, TEXHUKE, SKOHOMUKE, HH(opMaIiu-
OHHBIX TEXHOJOTHUAX U NPAKTUYECKOHN AEATEIbHOCTH.
3. PannoHaibpHBIE BRIPAXKEHNS, UX TOXKIECTBEHHBIE IPEOOPA3OBAHNUS. 2
DopMyJIbl COKPALIEHHOTO YMHOXKEHUS
4. YpaBHEHHUsI, HEPABEHCTBA C OJIHOM MEPEMEHHOM. 2
JlabopaTropHble 3aHATHUS -
IIpakTHYeckue 3aHATHSA -
KoHTpoJibHbIE padoThI -
CamocrosiTeibHas padora 2
BrimonHenue qoManHux 3ajaHuid. Pemenne ynpakxHeHU Ha TOXKIECTBEHHbIE TPE00-
pa30BaHMUs PALMOHAIBHBIX BBIpaXEHUM. Pelenne ypaBHEHUN U HEPaBEHCTB C OJHOU 2
NIEPEMEHHOM
ITpumepHas TemaTka pedepaToB: MaTeMaTHKa B HayKe, TEXHUKE, 9KOHOMUKE.
Tema 2 Conep:xxanue yueOHOro MaTepuaJia 12
Pa3BuTHE MOHSITHS 0 YHCIIe 1. [lenple ¥ palOHANbHBIC YUCIA. 2
Beinonnenue apudmernueckux qecTBU HAJl YUUCTAMH.
2. lTonaTHe 1eWCTBUTENILHOTO Yynciaa. MHOXECTBA YUCEIL. 2
BrimonHenue apudmerndeckux IeHCTBUN HaJl YUCIaMU
3. JlelicTBUTENbHEIE YHCIIA. 2
4. [Ipubaudicennoe 3HaveHue 8eaudUnbl U NOZPEUHOCIU NPUOIUNHCCHUN.
Haxoxnenve npuOiIMKeHHBIX 3HaYeHUI BETMYHH U MOTPEIHOCTEN BhIYUCIIeHUH (a0- 2
COJIFOTHOM U OTHOCUTENIBHON ); CPAaBHEHUE YNCIIOBBIX BBIPAKEHUI.
5. Komnnexcnule yucna. 2
BrimonHenue apugmMeTnyeckux I1eHCTBUNA Hal YUCITIaMHU. 2

6. PartmonanpHbBIE YDABHEHHUS.




Pewienne panuoHanbHbIX YpaBHEHUM.

7. PantmoHallbHBIE HEPABEHCTBA.

Pemienne panuoHanbHBIX HEPABEHCTB.

8. MeTo MHTEepBaJIOB.

9. Ilpoyenmuvle pacuemni.

Beinmonuuts 3ananuii no reme "lIporieHTHbIC pacyeTs!”

10. Pa3BuTHE TOHATHSA O YHCTE.

Brimonnenue apudmMeTnyeckux NeHCTBUM HAJl YuciIaMu. Perenre paroHanbHbIX
ypaBHEHUH U HEPABEHCTB.

JlabopaTopHble 3aHATHS

IIpakTH4yecKkue 3aHATHS

KonTposbHasi paGora Nel

CamocrosiTesibHas padoTa

BeinonHenue noMamHux 3agaHuil. PemieHue 3ajad v ynpaKHEHUH Ha BBINOJHEHUS
JeUCTBUM ¢ uuciaamu. PerieHue palMoHaJIbHBIX YPAaBHEHHMM M HEPaBEHCTB. BpImodi-
HUTH 3a1anuii o Teme "lIponenTHeie pacuers”

[TpumepHas TemMaTHKa pedepaToB: «MHOKECTBA YUCEI

Tema 3
KopHuu, crenenu u jorapugpmsi.

Coaep:xxanue yueOHOro MaTepuaJia
1. [TousiTHe KOPHS H-0u creneHu. ApudMeTHUEeCKUil KOPEHD

O3HakoMJIEHUE C TIOHSITHEM KOPHSI -1 CTENEHHU, CBOMCTBAMHU PAJIMKAJIOB M MpaBHJIa-
MU CpaBHEHUs KOpHe. DopMyIupoBaHue ONpeeeHus apu(pMeTHIecKOoro KOpHsI.
2. CBolicTBa KOpHEH n-0u cTenenu. JIeMcTBUS ¢ KOPHIMU H-0ll CTEIICHH.
®dopmynupoBaHue cBoicTB KopHeil. [IpeoOpasoBaHne YHCIOBBIX M OyKBEHHBIX BbIpa-
JKEHUH, COZIepKAIINX KOPHH, IPUMEHSS CBOMCTBA.

5.IIpeoOpazoBaHue BRIPAKECHUHN, COACPIKAIIMX KOPHHU.

[IpeoOpazoBanue BeIpaKEHUN COMEPKAIINX KOPHU

6. Belunciienre ¥ cpaBHEHHE KOPHEH.

O3HakoMJIEHHE ¢ ITpaBUJIaMU CpaBHEHUs KOpHEW. Boruncnenue u cpaBHeHHE KOPHEH.
7. ITpeobpa3oBaHue BRIpAKEHNH, COAEPKAIMX PATUKAIEL.

BrimoaeHne pacyeToB mo GpopmyiiaM, cCoaepKaIIuM paauKaibl, OCYIIECTBIISSI HE00-
XOJIMMBIE TIOJICTAHOBKH U MpeobpazoBanus. OnpeaeneHne paBHOCHIBHOCTH BbIpaXKe-
HUU C paJiKaiamHu.

8. CteneHb ¢ pallMOHAILHBIM IOKA3aTCICM.

BrrunciieHne cTeneneit ¢ paimoHaaIbHbIM IMOKa3aTeIeM.

9. CBOICTBA CTENECHH C ACHCTBUTEIBLHBLIM ITOKA3aTEIEM.

dopMynMpoBaHHE CBOUCTB cTeneHeil. O3HaKOMIIEHHUE C TOHSATUEM CTENEHU C Ie-

30
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CTBUTEIBHBIM I10Ka3aTeIeEM
10. CpaBHEHUE CTEIICHEN.

BrinonHenue npuKuIKY 3HAYCHUS CTENICHU, CPABHEHUE CTEICHEH. 2
11. ITpeoOpa3oBaHus BEIPAXKEHUH, COAEPIKAIINX CTEICHH.
[TpeoOpazoBaHre YHCTOBBIX M OYKBEHHBIX BBIPAKCHHIA, COJIEPIKAIINX CTETICHH, MTPH-
MEHSS CBOMCTBA. 2
12. CteneHb ¢ palMOHAILHBIM ITI0KA3aTCIICM.
13. IIpeoGpa3oBaHuUs BEIPAKEHHH, COAEPIKAIMX KOPHHU U CTEIIECHH. 2
14. ITousTue gorapudma.
JlecsaTHYHBIC U HATYpAJIbHBIC JTOTaPHUPMBbI
15. OcHoBHOE J10rapu(PMUUECKOE TOKIECTBO. 2
OcHOBHOE JIOTapU(PMUIECKOE TOKIECTBO. 2
16. ColicTBa J10rapudMoB. 2
[IpaBuna gecTBUi ¢ Jorapudmamu.
17. Ilepexo1 OT OJHOIO OCHOBAHHUS K IPYTOMY. 2
[lepexo kK HOBOMY OCHOBAHUIO.
18. CpaBHeHUE JIOrapu(pMOB. 2
19. Brruncienue jorapugMoB.
20. Penienne uppalliOHAJIbHBIX YPABHEHHIA. 2
Pelenne nppaiioHanbHbIX YpaBHEHUN.
21. IlpocTteiilne moka3aTeabHble YPaBHEHHS. 2
Pemenne mpocTeUInX MOKa3aTeIbHbIX YPABHEHUN. 2
22. Ilpocreiinme gorapudMHUIECKUE YpaBHEHUS. 2
Pemenue npocreimmx sorapupMuyeckux ypaBHeHUH.
23. Iloka3aTeabHbIC YPABHEHUS. 2
Pemenne moxa3aTenbHBIX YpaBHEHUM.
24. JlorapumMuyeckrie ypaBHEHHUSL. 2
Pemenne norapudmMudeckux ypaBHEHHI.
25. Iloka3aTenpHbIe U JIOTapU(DMHUYECKHUE YPABHEHUSL. 2
Pemenne nmokasaTenpHBIX U TOTapUPMUIECKIX YPaBHEHUH.
2
2
JlaGopaTopHble 3aHATHS
IIpakTnyeckue 3aHATHS
KoHTpoJibHbIe padoThl Ne 2, 3 2
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CamocrosiTeibHas padora
Beinosnnenne noMaminux 3agaHuid. BeinonHeHue npeoOpa3oBaHUil HPPaMOHAIBHBIX
CTETIEHHBIX, TOKa3aTeIbHBIX U JIoTapu(hMUIECKUX BhIpakeHUl. Pemenue npocreii-

15

IIUX UPPAIIMOHAIBHBIX CTETICHHBIX, MTOKA3aTEIbHBIX U JOTapUPMUUECKUX YPaBHEHUN 2
[TpumepHas Tematuka pedeparo: O IPOUCXOKIACHUN TIOHATHS CTETICHH, KOPHSI, JI0-
raprdma.
Tema 4 Conep:kaHue y4eOHOT0 MaTepuaJia 16
Jj1eMeHThl KOMGHHATOPHKH 1. MHoxecTBa. Onepanuy HaJl MHOKSCTBAMM. 2
MHosxecTBa. Onepanuu HaJl MHOKECTBaMHU.
2. OCHOBHBIE NOHATHS KOMOMHATOPUKH. )
O3HaKOMJICHHE C TIOHATHAMH KOMOUHATOPUKH
3. IlpaBuna KOMOMHATOPHKHU. )
Pemienue 3amay ¢ ucnonb30BaHUEM MOHATUN U MTPaBUI KOMOMHATOPUKHU
4. TlepecTaHOBKH. )
[lepectanoBku. Pemenue 3amau.
5. PazmenieHusl. o)
Pazmemenus. Pemnrenue 3agay.
6. CoueraHusl. )
Coucranus. Pemenue 3anay.
7. Pemenue 3a1a4 Ha mepeOOp BapUAHTOB. )
8. IlepecTaHOBKH, pa3MENICHMS, COYCTAHUS. o)
[Tpumenenue hopMyI s BHIYUCICHUS pa3MeIleHU, TePEeCTaHOBOK U COYETaHUN
P PEIICHUH 3a/1a4.
9. ®opmyna 6uHOMa Hpl0TOHA. )
10. CBolicTBa OMHOMHHAILHBIX K03(DGUIHEeHTOB. TpeyronpHuk [lackas. )
11. ITepecTanoBKH, pa3MEIICHUS, COUCTAHUSL. )
JlabopaTropHble 3aHATHUS -
IIpakTH4eckne 3aHATHA -
KoutposbHas padora Ne 4. 1 2
CamocrosiTeibHass padora 7
BrimotHeHNEe toMantHuX 3a1aHuil. Perernrne koMOMHATOPHBIX 3a/1a4 Ha TIOJICYET YHC-
Jla pa3MelIeHH, epecTaHOBOK, COYETAaHUN U TIepe0op BapUaHTOB, IPUMEHSS TPaBU- )

J1a KOMOWHATOPUKHU
[TpumepHas Tematuka pedeparon: Victopust pa3BUTHS KOMOMHATOPUKH U €€ POIIb B
pPa3IUYHBIX c(hepax YeTOBEUECKOMN )KU3HEAEATETLHOCTH.
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Tema 5
IIpsimMble M MJIOCKOCTH B
NMPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

1. AkcroMmel ctepeoMeTpun. HeKOTOphIe CICACTBUS U3 aKCHOM.

2. B3anMHOE paconoxeHHue ABYX NPSMBIX B IPOCTPAHCTBE.

[TapannenbHble ¥ CKPEIIUBAIOLIUECS TIPSIMbIE B IPOCTPAHCTBE.

DopMyJIMPOBKA U MPUBEIACHUE JI0KA3aTEIIHCTB MPHU3HAKOB B3AUMHOTO
pacmoJioKEHUs PSIMBIX B MPOCTPAaHCTBE. Pacrio3HaBanue Ha YepTexkax U MOJACIIAX
Pa3JIMYHBIX CITy4aeB B3AUMHOTO PACIIOIOKEHUS MIPSAMBIX, apI'YMEHTUPOBAHUE CBOUX
CYKIECHUU.

3. Vroa Mexay OpsMBIMU.

BrinonHenue nocTpoeHust M ONpEEICHUE YIIIOB MEXKIY MPSIMbIMU

VYriabl ¢ coHanpaBI€HHBIMH CTOPOHAMM

4. [TapajienbHOCTh IPSIMOK U INIOCKOCTH.

DopMyIHPOBAHKE ONPEACIICHUM, IPU3HAKOB U CBOMCTB NapaJljIeIbHBIX MPSIMOM K
IUIOCKOCTH.

5. IlapannenbHOCTh OPSIMOM U IJIOCKOCTH.

IIpuMeHeHne MPU3HAKOB U CBOMCTB PACIIOI0KEHMS IPSIMBIX U IUIOCKOCTEH IIPU pe-
IIEHUH 3a]1ad.

6. ITapamieIbHOCTh IJIOCKOCTEH.

7. CBoiicTBa NapaJUIEbLHBIX INIOCKOCTEH.

[IpuMeHeHne MPU3HAKOB U CBOMCTB PACTIONOKEHHS TUIOCKOCTEN TP PEIIEHUH 3a/1a4.
8. M300pakeHne NpoCTPaHCTBEHHBIX QUTYP. [1101adb opmo2oHaIbHOU RPOEKYULL.
O3HakOMJIEHUE C TIOHSITHEM MapauIeIbHOTO MPOSKTUPOBAHUS U €TI0 CBOWCTBAMH.
N300pakeHre mpoCTpaHCTBEHHBIX GUryp. Popmynuposanue meopemvl 0 nIOWAOU
OpMO2OHANILHOU NPOEKYUU MHO20Y20IbHUKA.

9. Terpasap. [lapannenenumne.

10. ITocTpoeHne ceUeHUH

11. IlepreHauKyJIsIpHBIE IPSIMBIE B IPOCPAHCTRBE.

12. IlepieHINKYASIPHOCTH MPSIMOM M IIJIOCKOCTH.

13. TTeprueHaUKYISp U HAKJIOHHAS.

N3o00pakeHne Ha pUCYHKAaX U KOHCTPYUPOBAHUE HA MOJIEIISAX NMEPIECHANKYIISIPOB U
HAKJIOHHBIX K INIOCKOCTH,

PaccTossHYE OT TOYKH 10 INIOCKOCTH.

14. TeopeMa 0 TpeX NEPICHANKYIISIpaX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIOI0KEHHS NPSIMBIX U IUIOCKOCTEN MTPH pe-
IICHUH 3a]1a4.

24
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15. Yroa Mexay npsaMoH M INIOCKOCTEIO.

\S}

BrImotHEHHE TOCTPOCHUS YTIIOB MEXTY IPSIMOM M TNTOCKOCTBIO. 2
16. IByrpanssbii yroia. IlepneHIMKyIsipHbIE INIOCKOCTH.
17. Ilpu3Hak OepIeHIMKYJIIPHOCTH ABYX INIOCKOCTEH.

BrinonHenue nocTpoeHus yrioB MEXy MIIOCKOCTSIMU IO OMMCAHUIO U paclio3HaBa-
HUE WX Ha MoJieisaX. Pemenne 3a1aq Ha BEIYMCICHHE TE€OMETPUUECKUX BEIMYUH, JBY- 2
TPaHHBIX U JIMHEWHBIX YTJIOB.
18. IlepneHaNKYIIPHOCTE NPSAMBIX U IJIOCKOCTEH.
Pemienue 3a1au Ha BEIYMCIIEHUE TEOMETPUUECKUX BeJIMYUH. ONUChIBAHUE PACCTOSIHUS
OT TOYKH JI0 TUTOCKOCTH, OT MIPSIMOH JI0 TIIOCKOCTH, MEXKY IJIOCKOCTSIMU, MEKTY
CKPEIIUBAOIIUMHUCS TIPSIMBIMHU, MKy TPOU3BOJILHBIME (PUTYpaMH B IIPOCTPAHCTBE. 2
19. IIpsiMBIE ¥ IIIOCKOCTH B IIPOCTPAHCTBE. 2

JlabopaTopHble 3aHATHSA -

IIpakTHyeckne 3aHATHSA -

KonTposbnass padora Ne 5 2 2
CamocrosiTesibHas padora 12
Brinonnenue pomamnux 3aganuid. BeimonHuTs 3aganus no tTemam "IlapanienbHOCTh 2
B nipocTpanctBe” U «lleprneHauKynspHOCTb B IPOCTPAHCTBEY.

Tema 6 Conep:xanue yueOHOro MaTepuaa 36
OCHOBBI TPHTOHOMETPHH 1. ITonarue yria. 2

2. PaguaHHas Mepa yriia. 2
BpamaTtenbHoe 1BHKEHHE.
3. Cunyc, KOCHHYC, TAHI'SHC M KOTAHISHC YIJja. 2
4. CuHyC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC YHMCIIOBOT'O apryYMEHTA. 2
Omnpenenennue TpUroHOMeTpUYeCKre QyHKIUH, UX CBOWCTBA U IpapuKu.
5. @opMynbl IPUBEACHHUS. 2
6. OcuoBHbIE (HOPMYIEI TPUTOHOMETPHH.
OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIAECCTBA. 2
7. ©OpMYIEI CIIOKCHHS.
CuHyc, KOCUHYC ¥ TAHT€HC CYMMBI M pa3HOCTH JIBYX YIJIOB. 2
8. ©opMYIIBI JUTS IBOMHBIX Y MOJOBUHHBIX YIJIOB.
CuHYC ¥ KOCHHYC IBOMHOTO YTJIa, MOJIOBUHHOTO YIJIa. 2
9. CyMMa ¥ pa3HOCTbL TPUTOHOMETPUYECKHUX (DYHKIIHH.
[TpeoOpazoBaHus CyMMBbI TPUTOHOMETPUUYECKUX (PYHKIINN B TPOU3BEICHUE U MPOU3- 2

BCACHUS B CYMMY.
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10. ITpeobpazoBaHug TPUTOHOMETPUYECKUX BBIPAKEHUMN.

11. ITpeobGpa3oBaHus BEIPAXKEHUH, COAEPIKAIMX TPUTOHOMETpUYECKUE QYHKIINH.
12. dyakius y=sinx, y=cosx. CBoiicTBa.

13. ®ynknug y=tgx. ,y=ctgx. CBoicTBa.

14. Obpamuvie mpuconomempuyeckue QyHKyuu.

15. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTAaHI'€HC.

16. IlpocTeiiiine TPUTOHOMETPUYECKHE YPAaBHEHUS COSX = a.

[Ipocreiiye TPUTOHOMETPUIECKUE YPABHEHHS.

17. ITpocTeiiiine TpUTOHOMETPUUECKHE YpaBHEHHS. SinxX = a.

18. IIpocTeinine TpPUTOHOMETPHUUECKIE YpaBHEHH tgX = a, ctgx = a.

19. IlpocTeiiine TPUTOHOMETPUUECKHE YPAaBHEHUS.

20. YpaBHeHUs, CBOASIIMECS K IIPOCTEHIITUM 3aMEHOM HEM3BECTHOI'O.

21. YpaBHeHHs, CBOISIINECS K BRIHECEHHIO OOIIETO MHOKHTENS 3a CKOOKY

22. IlpuMeHeHEe OCHOBHBIX TPUTOHOMETPUUECKHX (hOPMYI ISl pEIICHUS YPaBHEHHUH.
23. OgHOpOIHBIE YPABHEHHSI.

25. IpoOHBIE TPUTOHOMETPUUYECKHE YPABHEHUS.

26. IIpocmetiuiue mpucoHomMempuyeckKue HepaseHcmaed.

27. TpuroHoMeTpHYSCKHE YPaBHECHUS.

JlabopaTropHble 3aHATHUS

HpaKTuqecm[e 3aHATHSA

[NOTN O T \O 2 \S I NS \O 8 \S]

[NOTN O T \O I \S I S I \O ) \S]

KonTpoJubnbie padorsl Ne 6, 7

CamocrosiTesibHas padoTa
BrimionHeHue noMamIHuX 3alaHUi.

Pewrenne ynpaxHeHwmii:
BreimmonHenue mnpeoOpa3oBaHUN MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN C
WCIIOJIb30BaHUEM (POPMYJI OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIAECTB, (GOPMYIT CIIO-
JKEHUS, YABOCHHUS.
Pemenne nmpocTedmnx TPUrOHOMETPUYECKUX YPaBHEHUM.

[TpumepHas Tematuka pedeparos:

Tpuronomerpuueckue GYHKIIHMH — B3I HA IPAKTUYECKOE IPUMEHEHHE.

O NpOUCXO0KIECHUU MOHITUSI CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YUCJIA.

18
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Tema 7
MHOrorpaHHUKH U KPYIJible Teja

Conep:xaHue yueOHOro MaTepuasa

1. IToHsATHE MHOTOTPAHHUKA.

MHnozoepannvle yenvi. Bwinykivie muocoepannuxku. Bepimnbl, pebpa, rpaHd MHOIO-
rpanHuka. [IpencraBienue o npaBUIbHBIX MHOTOTPaHHHUKAX (TE€Tpa’ap, KyO, OKTasap,
JoIeKadAp U ukocadap). Teopema Jiinepa.

2. lTpusma. [lapannenenunesn.

3. Inouiaas MOBEPXHOCTH MPU3MBL.

[Ipusma. [psimas u naknionnas npusma. [paBunbnas npusma. [lapamnenenunen. KyoO.

[Tnomane moBepxXHOCTU Ky0Oa, IPU3MBI

4. Ilupamnaa. Buasl nupamMus.

S. IlpaBunpHas nupaMuaa.

IIupamupa. IlpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

6. Ilpusma, nupamuga. Ceuenust

Cummetpuu B KyOe, B Mapajiesienuiiesie, B Ipu3Me 1 MUpaMuje.
CeueHus PU3MBI ¥ TUPAMUJIBL.

7. ITnomaab HOBEPXHOCTH MUPAMHUJIBL.

[Tnomane MOBEPXHOCTHA MTUPAMHU/IBI.

8. [umuaap. Cedenus.

9.Konyc. CeyeHus.

10. Ilnaueap ¥ KOHYC.

11. Chepa 1 map. YpaBHeHHE CHEPLI.

[ap u chepa, ux ceueHus.

12. B3aumHOe pacnonoxeHue cepbl U MIOCKOCTH.
KacarenbHas I0CKOCTh K cdepe.

13. ITnomanas chepsl.

[Tnomans chepsl.

14. Tena panieHus..

15. uauagp, KOHYC, map.

16. O6BeM IPSAMOYTOILHOIO MapaJuIeIenUIIENA.
O06nem u ero usmepenue. Uurerpanbaas popmyna oosema. O6beM Kyba, mapaiesne-
MHUIEeaa.

17. O0BEM IIPU3MEL.

O6BeM NpU3MBIL.

18. O0BeM IIUIHHAPA.

O0beM UIHHIIpA.

19. O0BbeM IPHU3MBL, HUIUHAPA.

30
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20. O0BeM IUPAMHUIBL.

O0BeM TupamMubl.

21. O0BeM KoHYCa.

O0Bem KoHyca.

22. O0BEM IMpaMHUIbl, KOHYCA.

23. O0nseM mapa. O0bEMBI IIAPOBOTO CErMEHTA, CI0s M IIAPOBOI0 CEKTOPA.
®dopmynsl 00beMa IIapa, MapoBOT0 CETMEHTA, CI0SI U IIIAPOBOTO CEKTOPA.

24. O0BEMBI TEOMETPUYECKHUX TEJL.

Pemenue 3a1a4u Ha BeIYHCIICHUE O0HEMOB MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEIl.

JlaGopaTopHble 3aHATHSA

HpaKaneCRue 3aHATHSA

[NSIN O I \)

[\ST \S)

KonTposbabie padornl Ne 8, 9

CamocrosiTesibHas padora
Brimonnenne qomManiHux 3agaHui
N3rorosnenue Moienu (mapaiesiernure1a, IprU3Mbl, TUPAMHUJIbI ).
H3roroBneHue pa3BepTKU MPOCTEHIINX MHOTOIPAaHHUKOB, [IUIIMHApPA, KOHYCA.
Pemenue 3a1ay Ha BBIYHCICHUE 00beMa U IUIOIIAAN ITOBEPXHOCTH MPHU3MBI, TTHPAMH-
IIbL, IWJIMHIPA, KOHYCA.
[Ipumepnas TemaTuka pedepartos:
[IpaBuibHBIE U MTONYIPABUIBLHBIE MHOTOTPAaHHUKH.
Konundeckue ceueHus v UX MPUMEHEHHUE B TEXHUKE
Benukne matrematuku

15

Tema 8
DyHKIUH, X CBOICTBA U
rpa¢guku

Conep:xxanue yueOHOro MaTepuaJia

1. ®ynkimsa. O61acTh onpeieneHus U 06JacTh U3MEHEHUs QYHKIUU.
O6uacTp onpeneneHuss 1 MHOKECTBO 3HaYEHUH (PYHKIINU.
Boruncnenue 3nHaueHnii GyHKIUI M0 3HAYEHUIO apryMEHTa.

2. I'paduk GyHkimn. Henpepvignocmsp, OTpaHUYEHHOCTb (DYHKIIHU.
I'padux dyakmum. OnpeneneHue NoI0KEHUS TOUKH Ha rpaduKe 1Mo ee KOOpAUHATAM U
HA000pOT.

3. YeTHOCTb, HEYETHOCTb, NEPUOTUYHOCT (DYHKIIUH.

YeTHOCTb, HEYETHOCTh, MEPUOTUYHOCTH (PYHKITHH.

4. MOHOTOHHOCTb, 3HAKONOCTOSIHCTBO, HYJIH (DYHKITUH.
MOHOTOHHOCTb, OTPAaHUYEHHOCTbD.

Haubosnbiiee u HanMeHblee 3HAYSHUS, TOYKH SKCTPEMyMa.
['padmyeckas HHTEpIpeTaUsl CBOMCTB (PYHKIIUH.

30
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5. OcHOBHBIE c10c00bI IpeoOpa3oBaHus rpadUKOB.

[Toctpoenue rpadukoB GpyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.

[TapanienpHblil IEPEHOC, CUMMETPUS OTHOCUTEIBHO OCEM KOOPAMHAT U CUMMETPHSI OTHO-
CUTEJIbHO Hauana KoopauHaT. CUMMETpUs OTHOCUTENBHO INPSAMOM y = X, PACTSKEHHUE U
CKaTue BIOJIb OCEN KOOpIMHAT.

6. OcHOBHBIE CBOMCTBA (DYHKIIUH.

7. Iloka3aTenpHast G YHKIIHSL.

OrnpezenieHne moka3aTeabHON (PYHKIUHU, €€ CBOMCTBA U TpadUKH.

8. JlorapumMuueckas QyHKIIHS.

Onpenenenne gsorapuGMuIeckoi PyHKIIUH, €€ CBOMCTBA U TpadUKH.

9. Iloctpoenne rpadukoB GYHKIMH, C TOMOIILIO T€OMETPUUECKUX ITPECOOpa30BaAHMI
['padmyeckas uHTEpIpETAIUS CBOMCTB (DYHKIIUU.

10. CioxxHbIe (DYHKIIHH.

CrnosxHast GyHKIUS (KOMIIO3UIINSA).

11. IHousmue obpamnou ¢yuxyuu.

[TonsiTrie 0OpaTHBIX (PYHKITHIA.

Obaacmo onpedenenus u 061acmo 3HaveHull 00pamuoll GyHKyuu

I'padux oOpaTHOI QyHKINH.

12. ITocTpoenue rpaduka 3IeMEHTapHON (HYHKIINKM U UCCIEN0BAHUE €€ CBOMCTB.
['padmyeckas uHTEpIpETAIUS CBOMCTB (DYHKIIUU.

13. IToka3aTeabHbIC YPABHEHUS.

14. IIpocreiimue noKka3aTeaIbHbIC HEPABCHCTBA.

15. IToka3aTenpHbIC HEPABEHCTBA.

16. JJorapudMHUUYECKHUE YPaBHEHH.

17. Ilpocreiimme Jorapu@MuIecKie HEPaBSHCTBA.

18. Jlocapugmuueckue Hepasencmed, c600AWUECA K NPOCMEUUUM 3aMEHOU HeU36eCmHO-
20.

19. ITokazaTenbHbIC U TOrapu(MUUYCCKUC YPABHCHHS U HEPABEHCTBA.

Pemenwne mokazareabHBIX B JOTapu(PMHUCCKAX YPAaBHCHUH W HEPABCHCTB 110 H3BECTHBIM
ITOPUTMAaM.

JlaGopaTopHble 3aHATHSA

[MpakTnyeckue 3aHsATHS
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KonTpoJbubie padorst Ne 10, 11
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CamocrosiTeibHas padora

BrinosiHeHUE JOMATHUX 3aIaHUH.

HccnenoBanue cBONCTB QYHKIUH 1O €€ rpauKy.

[Toctpoenue rpadrka pyHKIMH ¢ TOMOIIbIO T€OMETPUUECKUX TPE0Opa30BaHUM.
['padmyeckoe penieHue ypaBHEHU 1 HEPABCHCTB.

[TpumepHas Tematuka pedeparos:

[Tpumeps! pyHKIMOHAIBHBIX 3aBUCUMOCTEH B pEaJIbHBIX MIPOLIECcaxX U SBICHUSIX.

15

Tema 9

JJieMeHThI TEOPUH BEPOSITHO-
crer

JJeMeHThI MaTeMaTHYeCKO
CTAaTHCTHKH.

Coaep:xanue yueOHOTro MaTepuaJia

1. Honamue o nezasucumocmu cobvimuii. BepossTHOCTL COOBITHSL.
Co0bITHE, BEpOSITHOCTH COOBITHA. Kitaccrueckoe orpeiesIieHie BEpOSITHOCTH.
2. CyMMa BEpOSITHOCTEM.

Teopema 0 cyMMe BEPOSATHOCTEH.

3. YMHOKEHHE BEPOATHOCTEM.

Teopema 0 IpOU3BECHUN BEPOSITHOCTEH.

4. Pewenue 3a0ay 6eposamnoCmubIMu Memooami.

5. YcnoBHast BEpOSITHOCTb.

6. MaTemMaTHyecKo€e 0KHUJaHuE CIIYYaliHON BEJIUMYHHEI.

7. . Juckpemnas cayuaiinas eeququna, 3aK0H_ee pacnpeoeieHis.
Yucnosvle xapakmepucmuku OUCKPEMHOU CIYHYAHOU 8eIUYUHDL.

8. Popmyna bepuyium. 3axon bonvuiux yucen.

Ionamue o 3axone 6onvuux yucen. Coop u 06pabomka OaHHbIX.

9. [louamue o cmamucmuxe.

ITonsgarue o 3agadax MaTeEMaTHYECKOU CTATUCTHKU.

HarnsigHoe mpeacTaBneHne CTaTUCTUYECKOW HH(pOpMAIUK. (Ta0iHIIbl, AUarpaMMsl, Tpadu-
KH).

10. I'enepanvras cosokynnocms u 6blOOpKa.

11. CraTucTAYECKHE XaPAKTEPUCTUKN PAIOB JaHHBIX.

Cpennee apudmeTnueckoe, pazmMax, Moja U MeJuaHa.

12. BeiuncieH1e BEPOITHOCTH B IPAKTUUECKHUX 3aJ1a4aX.

Pemienre npakTidecKkux 3a71ad C MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

16

JlaGopaTopHble 3aHATHS

IIpakTHYeckHe 3aHATHA

[\OTN T \S I \S)

NS \S]

KontpoJabsHnas padora Ne 12.

CamocrosiTeibHass padoTa
BrinonHenue gomamHux 3aiaHuil. Pemenue 3a1a4 ¢ npuMEHEHNEM BEPOSITHOCTHBIX METO-
noB. [IpoBenenue pacyeTHo — rpaduyeckux padbor.

[TpumepHas TemaTHka pedeparon: VicTopusi pa3BUTHs TEOPUU BEPOSITHOCTEN U CTATUCTUKHU
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U UX POJIb B PA3IMYHBIX c(epax YelOBEUECKON KU3HEIEATCITbHOCTH.

Tema 10
Hauvana MmaremMmaTnueckoro
aHaJIu3a

Conep:xanue yueOHOro MaTepuaJia

1. [Tousmue npedena nociedosameibHoCmu, QyHKYUU.

CriocoOBl 3aJaHMS U CBOMCTBA YHCIIOBBIX ITOCIEI0BATEIbHOCTEH.
Tlouamue o npedene nociedosamenbHOCHU.

beckonedHo yObIBaroIIasi reoMeTpHIEcKast IPOrPecCcHs U €€ CyMMa.
O3HnaxomieHue ¢ noHsmueMm Yucio8ol nocie008amelbHOCmu, cCnocobamu ee 3a0anus, 6ol-
YUCTICHUAMU ee YJIeHO8.

2. [ToHsTHE MPOU3BOIHOM, €€ (PM3NUESCKUI CMBICIL.

[TonsiTie 0 Mpou3BoIHON QYHKIIUH, GU3UIECKUN CMBICII.
YpaBHeHUE KacaTeNbHOW K TpaduKy () yHKIIHH.

3. [ToHATHE TPOU3BOIHON, €€ TEOMETPUUYECKUNA CMBICI

[TonsaTne o Mpou3BOIHON PYHKITUH, €€ TEOMETPUIECKHNA CMBICIL.

4. IIpon3BoAHBIE DJEMEHTAPHBIX () YHKIIHH.

[Ipou3Bo/iHbIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHM.

5. IIpousBogHas cyMMBbl. 1Ipon3BoiHAs Pa3HOCTH.

[Ipon3BoIHBIE CYMMBI, PA3HOCTH.

6. ITpoussoanas npousseacHus. [Ipon3BoaHas 4acTHOIO.
[Ipoun3BoiHbBIE MPOU3BEACHHUS, YACTHOTO.

7. ITpou3BoiHAs CJI0KHOM (DYHKIIMH.

[TpousBoHas CcI0KHON (QYHKIIUH.

8. IIponsBoaHas (HYHKIIHH.

Haxoxxnenne npon3BoiHOM (HYHKIIUU.

[Ipumeps! NCIIONB30BaHUS IPOU3BOIHOM AJIs PEIICHUS] MPUKIAIHBIX 3a/a4.
IIpoussoonvie 0bpamuou hynkyuu u KOMNO3UYUU QYHKYUU.

10. YpaBHEHHE KacaTeIbHOM.

VYpaBHeHMe KacaTeabHOU K rpaduky GyHKIUY.

11. Bo3pacranue u yObIBaHKe (hYHKIIHMH.

[Tpusnaku Bo3pacTanus U yObIBaHUS (DYHKLIHU.

12. KpuTnuyeckue TOUYKU (DYHKIIHH.

13. Touku 3kcTpeMyMa (hYHKIIHH.

Touku MakcUMyMa 1 MUHUMYMa () YHKIIUH.

14. DxkcTpeMyMbl (DYHKIIHAH.

15.Haunboblliee ¥ HaMMEHbIIIee 3HAaYCHNE (DYHKIIMKM HA TPOMEKYTKE.
16. Tabnuna uccienoBaHus QYHKIUNA ¢ TpIMEHEHUEM IPOU3BOIHEIX
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17. UccnenoBanue HYHKIMI ¢ OPUMEHEHUEM IPOU3BOIHBIX

HccnenoBanue GyHKIHUHA ¢ TPUMEHEHUEM ITPOU3BOIHBIX. 2

18. Bropas npousBoaHasi, ee GU3MIECKUN CMBICT U TEOMETPHYSCKUN CMBICT.

Bropas npousBoiHas, ee reoMeTpuuecKuil U GU3NYECKUN CMBICI.

19. IIpuMepsI UCIIOIB30BaHU IPOU3BOAHON (DYHKIIMY JUIS PENICHUS IIPAKTUYECKUX 3a1a4. 2

21. IlpuMeHeHue NPOU3BOAHBIX JUIS IOCTPOCHUS TPaQHKOB.

[TpuMmeHeHrne TPOU3BOTHON K UCCICIOBAHUIO (DYHKITUI M MOCTPOCHHIO TPAPUKOB. 2
JlaGopaTopHble 3aHATHSA -
IIpakTUyeckne 3aHATHSA -

KonTpoJsbHbie padorsl Ne 13, 14 2 2

CamocrosiTesibHas padora 15

BrinonHenne noManioux 3agaHui

Pemenne ynpaxHeHH Ha BBIYMCICHUE TPOM3BOIHON C IMOMOMIBIO TMpaBmil IuddepeHiu-

pOBaHUA. ) )

Pemmenue 3anau Ha uccinenoBanue QyHKIUNA ¢ IPUMEHEHUEM MPOU3BOAHBIX.

[TpumepHas Tematuka pedeparos:

[IpumeneHue MPOU3BOIHON K UCCIICTIOBAHUIO IKOHOMHYECKUX U MPOU3BOJICTBEHHBIX MPO-

LIECCOBY»

Tema 11 Copaepxxanue ydyeOHOro MmaTepuasa 22
KoOpAHHATDI H BEKTOPBI 1. [TonaTue BekTopa. PaBeHCTBO BEKTOPOB )

Bexropsl. Moayib BekTopa. PaBeHCTBO BEKTOPOB.

2. CioxeHne U BEIYNTAHNUE BEKTOPOB. 2

3. YMHOXeHHEe BEeKTOpa Ha YHCIIO.

4. Komnuanapsble BeKTOphl. [IpaBuiio napauienenunena.

5. Pa3nokeHue BEKTOpa M0 TPEM HEKOMILIAHAPHBIM BEKTOpaM 2

[Ipoekuus BEKTOpa Ha OCh.

6.[IpsMoyTronbpHas cucTeMa KOOPIUHAT B MPOCTPAHCTRE. 2

[TpstmoyronbHas (AeKapToBa) cUCTEMa KOOPAMHAT B TPOCTPAHCTBE. 2

dopmyna pacCTOSHHSI MEXKAY ABYMs TOUKaMH. Y paBHEHHUsI chepsl, niockocmu u npsamoil.

7. Koop/iMHATBI BEKTOPA.

7. CBsA3b MEX1Y KOOPJIMHATAMU BEKTOPOB U KOOPJAUHATAMH TOYEK. 2

8. IpocTeiinie 3a1aun B KOOPAMHATAX. 2

9. Yroa Mexay BEKTOpaMH. g

VYros Mexay 1ByMs BEKTOPAMH.
10. CxansgapHoe OpOnU3BEACHUE BEKTOPOB.
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11. Beruucienue YIJIOB MCKAY NPAMBIMHA U ITJIOCKOCTAMMU.

\S}

Brrunciienue yrioB Mexay MpsSMbIMU M TIOCKOCTAMU. VICronb30BaHne KOOPAMHAT U BEK- 2
TOPOB MPU PEIICHUH MAaTEMaTHUYECKUX U MPUKIIAIHBIX 3a/1a4.
12. JIBM>KEHUSL. 2
IIpumeps! 1BUKEHHUS.
JlabopaTropHble 3aHATHUS -
IIpakTnyeckue 3aHsATHS -

Kountpoabnas padora Ne 15 1 2
CamocrosiTesibHas padora 11 2
BrlinosiHeHUe ToMaNTHUX 3a1aHuid. Perenne 3a1a4 u ynpaxHeHHUH 1Mo 00pasiy.

Tema 12 Coaep:xxanue yueOHOro MaTepuaJia 18

HuTerpaj u ero npuMeHeHHe 1. [Touarue nepBooOpa3HOiil, €€ OCHOBHOE CBOICTBO. 2
[TonsiTue nepBooOpazHoit pyHKIMH. OCHOBHOE CBOICTBO IEPBOOOpA3HOM
2. Tabauia nepBooOpa3HEIX DJIEMEHTAPHBIX (O YHKIIMIA. 2
Tabnuia nepBooOpa3HBIX 3JIEMEHTAPHBIX (PYHKITHIA. 2
3. IIpaBuia HaX0XKIACHUS IIEPBOOOPA3HOM.
[TpaBuia BEIYUCIIEHUS TIEPBOOOPaA3HON 2
4. BelunciaeHue nepBooOpa3HbIX.
Boruncnenue nepBooOpasHbIX. 2
5. HeonpeneaeHHBIM HHTErpall.
[TonsiTve HEOTPeNeIEHHOTO HHTErpaa. 2
6. ITiroma b KpMBOJIMHEHHON TpaneluH. 2
7. OnpeneneHHbIN HHTETPAJL. 2
8. CBoiiCcTBa OIPEICIICHHOIO HHTETpaa.
CBoiiCTBa UHTETPATIOB. 2
9. Onpenenennniii uaTerpan. @opmyna Herorona-JIeiiOHuma. 2
10. BerguciieHye MHTErPAJIOB C ITOMOMILI0 hopMynbl HeroToHa-JIeOHMIIA. 2
11. ITmomaas reoMEeTPUYSCKOM (DUTYPHI, OTPAHMYCHHON JIMHUSIMHA 2
12. ®dusnyecKnil ¥ TeOMETPUUECKUI CMBICII OIIpEeAeJIEHHBIX HHTETPAJIOB. 2
13. [IpuMeHEHKE ONpeIeICHHBIX HHTETPAJIOB B (DU3KMKE ¥ TEOMETPHUH.
[Tpumeps! MpUMEHEHUsI HHTETpaia B PU3UKE U TEOMETPHH. 2

14. Onpenenénnsiit uurerpan. @opmyna Hetorona-JleibHuIay.
IIpuMeHeHne onpeneneHHOro HHTerpala Juisi HaX0KICHN TUIOIAa KPUBOJIWMHENHON Tpa-
nermu. ®opmyna Hetorona—IJleitOnuna
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15. Murerpai u ero mpuMeHeHHE.
ITpumepsl MpUMEHEHUsI HHTEeTpayia B PU3HKE U TEOMETPHH.

JlabopaTopHble 3aHATHSA

HpaKaneCRne 3aHATHSA

KonTpoasnas padora Nel6

CamocrosiTesibHas padora

Brimonnenne noMamHux 3agaHui

Pemenue 3agad Ha MpUMEHEHHE OMNMPEACICHHOTO MHTETpaia Uil HaXOXIACHHUS ILUIOIIAIN
(bUryphl, OrpaHUICHHOHN JIMHUSMHU.

[IpuMeHeHue HHTErpalia B pEIICHUH IPOU3BOICTBEHHBIX 3a/1a4.

Tema 13
YpaBHeHus1 M HEpaBEeHCTBA

Coaep:xxanue yueOHOro MaTepuaJia

1. PanimoHanpHBIE YpaBHEHUS 1 HEPABESHCTBA.

PaBHOCWIIBHOCTD ypaBHEHUH, U UX CUCTEM.

2. Metoa MHTEpBANIOB JIJId HENPEPHIBHBIX (DYHKIIMIA.

PaznoxeHnrne Ha MHOKUTENH, BBEICHUE HOBBIX HEU3BECTHBIX, ITOJCTAHOBKA - METO/IbI pe-
LICHUS1 YPAaBHEHUHN U UX CUCTEM.

3. 1300pakeHre Ha KOOPAMHATHOMN INIOCKOCTH MHOKECTBA PEIICHNN YPAaBHCHUM U Hepa-
BCHCTB.

_N300paxeHne Ha KOOPMHATHOHN TIOCKOCTA MHOKECTBA PEIICHUN YpaBHCHH U Hepa-
BCHCTB.

4. Pemenne paiMoHaabHBIX YPaBHEHUH U HEPABEHCTB.

Pelenne panimoHalbHbIX YPaBHEHUW U HEPABEHCTB.

5. MppannoHalbHbIC YPAaBHCHUSL.

Peenue nppanroHanbHbIX ypaBHEHUNH. OCHOBHBIE PUEMBI UX PELICHUSI.

6. ITokaszaTeapHbIC YPABHEHUS M HEPAaBCHCTBA.

Pelenune nokazaTenbHbIX ypaBHEHUI U HEpaBeHCTB. OCHOBHBIE MPUEMBI UX PELICHUSI.

7. Pemenne mmoka3zaTreabHBIX YPaBHEHUM 1 HEPABEHCTB.

Pelenne nokasaTenbHbIX ypaBHEHHUH 1 HepaBeHCTB. OCHOBHBIEC MPUEMBI UX PELICHUSI.

8. JlorapudMuueckie ypaBHeHHs U HEPABEHCTBA.

Pemenune norapudmudeckux ypaBHEeHUH 1 HepaBeHCTB. OCHOBHBIC TPHEMBI UX PEIICHUSI.
9. Peutenue norapuMUUECKUX YPaBHEHHI U HEPABEHCTB.

Pemenue norapudmudeckux ypaBHeHHUI 1 HepaBeHCTB. OCHOBHBIC TPUEMBI X PEIICHUSI.
10. TpuroHOMETPHICCKHUE YPABHCHUS U HEPABEHCMEA.

Pemienne TpUroHOMETpUUYECKUX ypaBHEHHMU M HepaBeHCTB. OCHOBHBIE NMPUEMBI UX pelle-
HHS.

11. Pemenye TpUrOHOMETPHYCCKUX VPABHCHUN U HEPABEHCHS.
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Pemienne TpUroHOMEeTpUYECKUX ypaBHEHUU U HepaBeHCTB. OCHOBHBIE MPUEMBI UX pellie-
HUSL.
12. Pemenne ypaBHEHUN 1 HEPABEHCTB.

13. PaBHOCHJIbHEIE Pe00OPa30BaHUsl YPABHEHUM U HEPABEHCTB. 2
14. Hcnonp3oBanye CBOMCTB U IpadrKOB (DYHKIMI [IPH PEIIEHNN YPaBHEHUHA U HEpa-
BCHCTB.
O3HaKOMJICHHE ¢ OOIIMMU BOMPOCAMH PEIICHUS HEPABCHCTB M HCIIOJIb30BAHUE CBOWCTB H 2
rpa¢ukoB PyHKIUH P pEIICHUU HEPABEHCTB. 2
15. YpaBHEeHHUS M HEPABEHCTBA C MOAYISIMHU. 2
Pelienue ypaBHEeHHI 1 HEPABEHCTB ¢ MOAYJISIMA. METO/Ibl UX PEIICHUS.
16. YpaBHCHHS M HEPABCHCTBA C ITAPAMETPOM.
Pelenne ypaBHEHMI 1 HEPABEHCTB C ApPAMETPOM.
17. CucTeMbl ypaBHEHUH C HECKOILKMMH HEM3BECTHBIMU. 2
N300paxeHne Ha KOOPAMHATHOMN IIIOCKOCTA MHOKECTBA PELICHUI YpaBHEHHI U HEpa-
BEHCTB C JIByMS IIEPEMEHHBIMU U UX CHUCTEM. 2
18. IlppuMeHeHne MaTEeMaTHYESCKMX METOIOB JUIsd PEIICHHUS COoAepKaTelIbHBIX 3a4aY.
[IpumeHneHrne MaTeMaTUueCKIUX METOIOB JIJIsl PEIICHHS 2
3a[a4 U3 pa3IUYHbIX 00JaCTei HayKU U MPAKTUKH.
19. MaTepoperaliis pe3yJbTaTa, YYeT peajJbHbIX OrpaHUYECHHUA.
O3HakomieHue ¢ 0OuWuUMU B0NPOCAMU peleHUsl HePABeHCME U UCNOIb308AHUE CEOLICE U 2.3
epaghuxos ynKyuil npu peuleHuu HepaseHcms.
Humepnpemupoeanue pe3yibmamos ¢ y4emom peaibHblX 02PaAHUYEHUL
20. Pemienne ypaBHEHUN M HEPABEHCTB U MX CHCTEM. 2,3
Pewenue cucmem ypagnenuii ¢ npumeneHuem pasiuyHvlx cnocooos.
21. Pemrenne ypaBHEHUH U HEPABEHCTB U UX CHCTEM.
Perenne cuctem ypaBHEHHH ¢ MPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.
22. Penienne ypaBHEHUH U HEPABEHCTB U MX CHCTEM. 2
Pemenne cucreM ypaBHEHUH ¢ MPUMEHEHHEM Pa3IMYHBIX CIIOCOOO0B.

JlaGopaTopHble 3aHATHS - 2

[MpakTuyeckue 3aHsATHS -

2

KonTpoubsnbie padorsr Ne 17, 18 2 2
CamocrosiTesibHas padoTa 13 b

BrimmonnneHue noMamrHux 3aIaHuil.
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Pewienne ypaBHEHUN U HEPABEHCTB, IPUMEHSS Pa3JIMYHbIE METO/BI.

Bcero

441
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2.3. XAPAKTEPUCTUKA BUJIOB YYEBHOM JEATEJbHOCTH
CTYIAEHTOB

XapaKTepHCTI/IKa OCHOBHBIX BUA0B I1€ATCJIBHOCTH CTYACHTOB

Coaepxanue o0yueHus " .
ep y (Ha ypoBHe y4eOHBIX AelCTBHIi)

Beenenue O3HaKkOMJIEHHUE C POJIbI0 MAaTEMAaTUKH B HAyKe, TEXHUKE, SJKOHOMHKE, UH-
(hOopMaIMOHHBIX TEXHOJIOTHAX U IPAKTHUECKOH esaTenbHOCTH. O3HAKOM-
JICHHE C LEISAMHU U 3aJa4aMU U3YYEHUs MATEMATUKHU IIPU

AJI'EBPA
Pa3BuTne noHsTus Beinonnenue apudmernyeckux JeHCTBUN HaJl YUCIIaMU, COYeTasi yCTHbIE U
0 JHuciIe [NACbMEHHBIE [IPUEMBI.

Haxoxxaenue npuOInKeHHbIX 3HAUYCHUH BEJIMYMH U IOIPEIIHOCTEH BbI-
YuCIIeHUH (a0COMOTHON U OTHOCUTEIILHOM ); CPAaBHEHHE YUCIIOBBIX BBIPa-
KEHUU.

Haxoxnaenue omm6ok B npeoOpa3oBaHUsIX U BBIUUCIEHUSIX (OTHOCUTCS KO
BCEM ITYHKTaM IPOTpaMMbl)

Kopuu, crenenu, O3HaKkOMIIEHHE C TIOHATHEM KOpPHS #1-U CTENIEHU, CBOMCTBAMY PaJMKaIIOB H IIpa-

Jorapugmbl BWJIAMU CpaBHEHHUS KOpHEH. DOpMYIMpPOBAHUE ONPEAECICHUS KOPHS U CBOMCTB
KOpHEH. Beruncnenue u cpaBHEHHE KOPHEH, BBIMOIHEHUE MPUKUIKY 3HAUCHUS
KOpHSL.

[IpeobOpazoBaHue YNCIOBBHIX U OYKBEHHBIX BBHIPAKECHUH, COACPIKAIINX PAHKAIBL.
Brimonnenne pacuetoB o ¢popmyiam, CoJiepKalliM PagrKaibl, OCYIISCTBIISS
He00X0UMbIe TIOJICTAHOBKY U MPE0OPa30BaHU.

Onpenenenne paBHOCUILHOCTH BBIpayKEHUH ¢ pagukaiaMmu. Perenue uppanno-
HaJIbHBIX YpaBHEHU.

O3HaKOMIIEHHE C TOHATHEM CTENEHHU C JEHCTBUTEIBHBIM MOKA3aTEIEM.
HaxosxneHnue 3Ha4eHN# cTeTeHH, NCTIONB3Ysl IPU HEOOXOJUMOCTH
WHCTpYMEHTaJIbHbIE CPECTRA.

3anuceIBaHNE KOPHS #-1 CTENICHH B BUJIE CTEIICHHU C JPOOHBIM ITOKa3aTeeM U
Ha000pOT.

®opMyJIMPOBAHUE CBOMCTB CTENEHEN. BhIuncieHre cTeneneil ¢ palMoHalbHbIM
[I0Ka3aTeseM, BBIITOJIHEHHE TPUKUAKY 3HAUE€HUS CTEIIEHH, CPAaBHEHHE CTETICHEH.
IIpeoOpa3oBaHue YNCIOBBIX M OYKBEHHBIX BBIPAXKEHUH, COJEPIKAIINX CTETICHH,
MIpUMEHSS CBOMCTBA. PereHne nokas3arenbHbIX YpaBHEHUI.

O3HakoMIIeHHE C TPUMEHEHHUEM KOpPHEH U CTeTeHel py BBIYUCIEHUH CPETHIUX,
JIeTICHUH OTPE3Ka B «30JI0TOM ceueHHn». Perenne npukiagsbIx 3a1a4 Ha

CJIOKHBIC TPOUCHTHI

IIpeoGpasoBanne Brinonnenue npeobpa3zoBaHuii BeIpaykeHHM, IpUMeHeHue Gopmyil,
ajJredpanyecKux CBSI3aHHBIX CO CBOMCTBAaMU CTETEHEN U JIorapu(mMoB.
BbIPasKeHU Omnpenenenne 00J1aCTH JOMYCTUMBIX 3HAYCHUH JIorapu(pMuIeckoro

BbIpakeHUs. Penienue norapupmMuieckux ypaBHeHUN

OCHOBBI TPUTOHOMETPUHA

OcHOBHBIC TOHATHA N3yuyenue paiaHHOr0 METOJ1a U3MEPEHHUs YIJIOB BPAIlCHUS U

WX CBSI3M C TpaaycHOl Mepoid. 3o0paxeHue yrioB BpameHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJIUYMHBI yIila C €ro pacnoioxenuem. dop-
MYJIMPOBAHUE ONpeAeNIEHUH TPUTOHOMETPUUECKUX (QYHKIUI

JUIS YIJIOB IIOBOPOTA U OCTPBIX YIJIOB IIPSMOYTOJIBHOT'O TPEYTOJIbHUKA U
00BsICHEHNE UX B3aUMOCBSI3H

OcHoBHBIE [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECCTB JJI1 BHIYMCICHUS
TPUTOHOMETpPHUYECKHE 3HaYEHUH TPUTOHOMETPUUECKHUX (QYHKIUH 110 OJTHOM U3 HUX
TOXKIeCTBa

IIpeoOpa3zoBanus N3ydenne ocCHOBHBIX (hOPMYIT TPUTOHOMETPHUH: (OPMYJIIBI CIOKEHUS,
NMPoCTeHIIuX yIIBOEHUS, MpeoOpa3zoBaHUsl CYMMbI TPUTOHOMETPUYECKHUX (HYHKITUI
TPUTOHOMETPUYECKUX B NIPOM3BE/ICHNE U MPOU3BEJICHUS B CYMMY U IPUMEHEHUE IIPU BbIUKCIIE-
BbIPAKEHUH HHUU 3HAYECHUSA TPUTOHOMETPHUIECKOT0 BRIPAKEHUS U YIIPOLIEHU €T0.

O3HaKOMJICHUE CO CBOMCTBAMU CUMMETPUHU TOYEK HA €AMHUYHON




OKPYKHOCTH M IPUMEHEHHE UX JIJIsl BBIBOJA POPMYJ IPUBEICHUS

IIpocreiimme
TPUTOHOMETPHYECKHE
YPaBHEHUA U
Hepagencmaa.
IIpocreiimme
TPUITOHOMETPHYECKHE
YPaBHEHUA U
Hepagencmea

Pemenue no gpopmynam u TPUrOHOMETPUYECKOMY KPYT'y IPOCTEHIIINX
TPUTOHOMETPUUYECKUX YPABHCHHM.

[TpumeneHne 00X METOJOB PELICHUS ypaBHEHUN (TIPUBEIEHUE K
JIMHEHHOMY, KBaJIpaTHOMY, METOJ Pa3JI0KEHUSI HA MHOXKUTEIIH, 3aMECHbI
IIEPEMEHHO) NIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUI.

YMeHue oTMedaTh Ha KPYyre pelieHns MPOCTENIINX TPUTOHOMETPUYECKUX
HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHI'eHC YHuca

O3HakoMIICHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPUYECKHUX (PYHKIUH.
W3yyeHue onpeneneHuii apkCHHyca, apKKOCHHYCa, apKTaHT'€HCa

grcia, GopMyIHUpOBaHUE MX, H300pakeHNE HAa €IMHUYHON OKPY>KHOCTH,
IPUMEHEHHE IPU PEIICHUH YPaBHEHUH

®YHKIIUU, UX CBOMCTBA Y TPA®UKH

DOyHKIUH.
IHousiTue o
HeNpPepbIBHOCTH
byHkuun

O3HakOMJICHHE C IOHSITHEM NIEPEMEHHOM, MPUMEpaMu 3aBUCUMOCTEH
MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE ¢ TOHSATHEM TpadurKa, onpeesieHne TPUHAICKHOCTH
ToukH rpaduxy Qynkuuu. Onpeaenenue mno Gopmyse NpocTerIeit 3apu-
CUMOCTH, BUJa ee Tpaduka. Beipaxenue no ¢popmyine oHON nepeMeHHON
yepes Jpyrue.

O3zHakoMJIeHHE ¢ onpeeNieHueM QyHKINH, (HOpMYIUPOBAHHE €TO.
Haxoxxaenne o0macT onpeaenaeHns U 00J1acTi 3HaYeHUH QYHKITUH

CaoiicTBa pyHKIHUH.
I'paduyeckas
HHTEpHpeTanus.
IIpumepsl
DYyHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajIbHbIX Ipoueccax u
AABJICHUAX

O3HakomJIeHHE ¢ TpuMepaMy (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B pealib-
HBIX IIPOLIECCaX U3 CMEXHBIX IUCHUIUINH.

O3HaKOMJIEHHE € JOKAa3aTEIbHBIMU PACCYXICHUSIMH HEKOTOPBIX

CBOMCTB JIMHEITHON U KBaApaTUYHON (QYHKIMH, IPOBEIEHNE UCCIIEIOBAHUS
JMHEWHOU, KyCOUHO-TMHEHHON, TPOOHO-TMHEHHOM 1 KBaJpaTHUHON
¢GbyHKIMH, nocTpoeHue ux rpagukos. [loctpoenue u yteHue rpaguKon
¢bynkuuit. Mccnenoanue GyHKIUM.

CocraBnenre BUJ0B (PyHKINN IO TaHHOMY YCJIOBHIO, pEIICHHE 3a]1a4

Ha DKCTPEMYM.

Brinonnenue npeoOpa3zoBanuii rpaguka GyHKIMH.

Oo0paTHble pyHKIMH

Wzyuenune nonsamus obpamuoii pynkyuu, onpeaencHie Buaa u no-
cmpoenue epaghuka oopamuol QyHKYuU, Haxoxcoenue ee 001acmu
onpeodenenus u oonacmu 3navenuil. [IpuMeHeHre CBOUCTB QyHKIUI

MIPH UCCIICIOBAaHUH YPAaBHEHHUN M PEIICHUH 33]1a9 Ha SKCTPEMYM.
O3HakoMJIEHHE C TIOHATHEM CII0KHOU GyHKuuu U3yuenune nonamus 06-
pamuotl hyHKyuu, OTpeIeTICHNE BUIA U NOCMpOeHuUe cpaguxa oopamuoii
@yHKYUU, HaXOHCOeHUe ee obacmu

onpedenenus u ooracmu 3navenui. IlpuMeHenne cBoicTB GyHKUINN

IIPU UCCIIEIOBAaHUH YPaBHEHUN U PEIIEHUH 33]]a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TOHSITUEM CJIOKHOU (DYHKIIUU

CreneHHbIe,
noka3sareJibHble,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHe
pynxuun.

OopartHble
TPUTOHOMETPHYECKHE
byHkuun

Brruucnenue 3HaueHnit GyHKIMN IO 3HAUEHUIO apryMEHTa.
Onpenenenne No0KEeHNs TOUYKU Ha Tpaduke Mo ee KoopAruHaTaM 1
Hao00pOT.

Hcnons3oBanne cBOMCTB GYHKITUN SISl CPABHEHUS 3HAYEHUW CTETIEHEH 1
JorapugpmMoB.

[Toctpoenue rpadukoB cTeneHHBIX U Jorapugmuueckux ¢pyHkiuil. Pemre-
HUE MO0KA3aTeNbHBIX U JOrapu(PpMHUUECKIX YPaBHEHUN 1 HEPABEHCTB 110 U3

BCCTHBIM AJITOpUTMaM.

O3HaKoOMJICHHE C TIOHATHEM HETPEPHIBHOW MEPUOANIECCKON PYHKITUH,
(hopMyIMpoBaHKE CBOICTB CHHYCa M KOCHHYCA, TOCTPOCHUE UX
rpauKoB.
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O3HakOMJIEHHE C TOHSITHEM FAPMOHHUYECKUX KOJIEOaHU U puMepamMu
TapMOHHYECKHUX KOJICOaHU JIJIs1 OMTMCAHUS MPOIIECCOB B (hU3HKE

U APYTUX 00JIaCTSAX 3HAHMUSL.

O3HaKOMJICHHE C TIOHATHEM Pa3pbIBHOM MEPUOINYECKON PYyHKINH,
(dhopMynMpoBaHHE CBOICTB TAaHI€HCA U KOTAHT€HCA, ITOCTPOSHUE UX
rpaduKoB.

[IpumeHeHne cBOWCTB (PYHKITUHN JJIsI CPAaBHEHHS 3HAYCHUN
TPUTOHOMETPHYSCKUX (PYHKIIHA, PEIICHUSI TPUTOHOMETPUICCKUX
YpaBHEHUH.

Ilocmpoenue epaghuxos oopammuvix mpucoHomMempuyecKux GyHKyui u
onpeodenenue no spaguxkam ux ceoucma.

Brinonnenue npeoOpa3oBanus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociexoBaTebHOCTH

O3HakoMJIEHHE C IOHATUEM YMCIIOBON MOCIIE0BATENIbHOCTH, CIOCOOaMuU
€€ 3aJJaHusl, BBIYMCIICHUSIMU €€ YJICHOB.

O3naxomnenue ¢ NOHAMUEM Npedend nocied08ameabHOCmuU.
O3HaKOMJIEHHE C BBIUMCIEHUEM CYyMMbl OECKOHEYHOT'O YUCIIOBOTO

psiia Ha IpUMEpPE BBIUMCIIEHUS! CYMMbI OECKOHEUHO yOBIBaIOLIEH
r€OMETPUYECKON IIPOTPECCUM.

Pemienue 3a1a4 Ha npuMeHeHue GOpMyJibl CyMMbl OECKOHEUHO
yObIBaIOLIE reOMETPUUECKON IPOrPECCUU

IIpousBonHas u ee
NpUMeHeHue

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

N3ydenue u popMynnpoBaHHue €€ MEXaHUYECKOTO U FEOMETPUUECKOTO
CMBbICJIa, U3YYEHHUE aITOPUTMA BBIUNCIICHHS IPOU3BOIHON HAa IPUMEPE BbI-
YHCIICHUSI MTHOBEHHOM CKOPOCTH M YIIIOBOTO KO3 duimenTta
KacaTeJIbHON.

CocrapneHnue ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

YcBoenue npasui 1updepeHupoBaHmsl, TaOIUIBI TPOU3BOIHBIX
3JIEMEHTapHbIX (PYHKINN, IpUMEHEHUE A AMPPepeHInpOBaHUS
(GyHKIMH, COCTaBICHUS ypaBHEHMSI KacaTeIbHOM.

N3ydeHnue TeopeM o0 CBA3M CBOWCTB (DYHKIIUU U IPOU3BOJIHOM,
(opMyIHpOBKaA HX.

[IpoBeaeHue C MOMOIIBIO MPOU3BOIHOM HCCIIEIOBAHUS (DYHKITUH,
3aJJaHHOH (popMyIIOH.

YcTaHoBNEeHUE CBSI3U CBOMCTB (PYHKIIMM U IPOU3BOJHON MO UX rpauKam.
IIpumeneHne Mpon3BOHON Ul PEILIEHNUS 33a]a4 HA HAX0XKJIEHUE
HanOOJIbIIEr0, HAUMEHBIIIETO 3HAYEHHS M Ha HaX0XKJIEHUE SKCTpEMyMa

ITepBooGpa3nasn
U HHTErpaJ

O3HakoMJIEHHE C TIOHATHEM HHTErpaia 1 nepBooOpa3Hoi.

N3ydenue nmpaBuiia BEIYKUCICHHS IEPBOOOPA3HON U TEOPEMBI

Herotona— JleiiOnuna.

Pemenue 3amad Ha CBsA3H IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUUCIICHUE
nepBooOpa3HOi I JTaHHOM (PyHKITHH.

Pemenue 3anay Ha MpUMEHEHHE UHTETpaa Ui BHIYMCIECHUS GU3NYECKUX
BEJIMYHH U IUIOIIAJEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsI M CHCTEMBI
ypPaBHEHUI
HepaBencrBa u
CHCTeMbl HEPABEHCTB ¢
ABYMs IepeMeHHbIMU

O3HakOMJIEHHE C TPOCTEHIINMU CBEACHUSIMH O KOPHSAX alreOpandeckux
ypaBHeHHﬁ, INOHATHUAMMU UCCIICOOBAaHUA ypaBHeHI/Iﬁ 1 CUCTEM
YpaBHEHUH.

N3ydeHue Teopun paBHOCHIBHOCTH YPABHEHUN U €€ TPUMEHEHUS.
[ToBTOpEHNE 3aNMCH pElIeHUs CTAaHAAPTHBIX YPABHEHU, TPHEMOB
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peoOpa3oBaHusl YPaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY YPaBHEHHUIO.
Pewrenne panuoHanbHbIX, UPPAMOHAIBHBIX, [I0OKA3aTEIbHBIX

Y TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonp3oBanne CBOMCTB U TpaduKOB (PYHKIMI ISl peLIeHUs] ypaBHEHUH.
IloBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenue ypaBHeHUH ¢ IPUMEHEHUEM BCEX IPUEMOB (pa3IOKEHUs

Ha MHOJKUTEJIN, BBEJICHUSI HOBBIX HEU3BECTHBIX, IIOJCTAHOBKH,
rpau4ecKoro MeTo/a).

Pemenue cucrem ypaBHEHUI ¢ IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLMMH BOIIPOCAMU PEIIEHUS] HEPABEHCTB U
MCIIOJIb30BAHUE CBOMCTB U TpaduKoB (DYHKIMIA IPU PEIICHUN HEPABEHCTB.
Pemenne HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbIX
CII0CO0O0B.

[IpumeHeHrEe MaTEMaTUYECKUX METOJOB JUIsl PELICHUSI COAECPKATEIbHBIX
3a/1a4 U3 pazIM4HbIX 00JacTeil HayKu U npakTuku. HTepnpeTupoBanue
PE3YJIBTATOB C YYETOM peaIbHbIX OIPaHUYCHHUN

3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSAITHOCTEN M CTATUCTHUKH

OcHOBHBIE MOHATUSA
KOMOMHATOPUKH

W3yuenue npaBuia KOMOMHATOPUKH M IPUMEHEHHUE TIPU PELIICHUN
KOMOMHATOPHBIX 33/1a4.

Pemrenne KOMOMHATOPHBIX 33124 METO/IOM Iiepedopa U 1o MPABUITY
YMHOXCHHSL.

O3HaKOMJIEHHE C OHITUAMU KOMOMHATOPUKU: pa3MEILIEHUSIMH,
COYETaHUSIMU, IEPECTAHOBKAMH U (POpMYJIaMHU JJIs UX BBIUYUCICHHUS.
OOmpsicHeHHe U TpEMeHeHre (GOPMYIT sl BRIYUCIICHUS Pa3MEIICHUH,
IIEPECTaHOBOK M COUYETAaHUH IIPU PELLIECHUM 3a/a4.

Osnakomnenne ¢ OmHoMoM HpioToHa 1 Tpeyronsaukom [lackans.
Pemrenne npakTuyeckux 3a1ad ¢ UCIOJb30BaHUEM MTOHATUHI U IIPABUII
KOMOMHATOPUKHU

DJIEeMEeHTBI TeOpHH
BEPOATHOCTEM

N3yuyeHune Ki1acCHYECKOro ONPEACIICHNs BEPOSATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEN.

PaccMmoTpenue npumMepoB BBIYUCIICHHUS BEPOATHOCTEU. Pemenue
3aJ1a4 Ha BbIUYMCIIEHHE BEPOSITHOCTEN COOBITUI

IIpeacraBiienune gaH-
HBIX (TA0HIIBI,
AMarpamMmbl, rpagukn)

O3HakoOMJIEHHE C MPEICTABICHUEM YUCIOBBIX IaHHBIX M HX
XapaKTePUCTUKAMU.

Pemenne npakTudeckux 3agad Ha 00pabOTKY YUCIOBBIX JaHHBIX,
BBIYMCIICHHE UX XAPAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ I10CKOCTH
B IIPOCTPAHCTBE

®opMyJIUPOBKA U MIPUBEAECHUE TOKA3aTEIbCTB IPU3HAKOB B3aUMHOTO
pacIoIOKEHUS MPSIMBIX U TUIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOJIETISIX PA3JIMYHbBIX CIIY4aeB B3aMMHOIO PACIOJIOKEHUS MPSIMBIX U TUIOC-
KOCTEM, apTyMEHTUPOBAHHUE CBOUX CYXKJICHHI.

DopmMyJIUPOBAHUE ONIPEACICHUMN, TPU3HAKOB U CBOWCTB MapalIeNIbHBIX U
MEPIIEHANKYIISIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JIUHEUHBIX YIJIOB.
BrinosiHeHUE TOCTPOECHUS YIIIOB MEXAY NMPSIMBIMU, IPSIMOU U
IUIOCKOCTBI0, MEXKIY IIJIOCKOCTSMU 10 OITMCAHUIO U PACIIO3HABAHUE UX

Ha MOJECIIAX.

[IpumeneHre NpU3HAKOB U CBOMCTB PACIIONIOKEHUS MPSIMBIX U INIOCKOCTEN
MpY PEUICHNUH 3a]1a4.

N300pakeHne Ha pUCYHKAaX U KOHCTPYMPOBAHUE HA MOJIEIISIX
MEPIEHIUKYISIPOB U HAKJIIOHHBIX K INIOCKOCTH, IPSIMBIX, TapAJIIEIbHBIX
TJIOCKOCTEH, YTIIOB MEXKAY MPSIMOM U TNIOCKOCTBIO M 00OCHOBAHHE
ITOCTPOEHHS.

Pemrenue 3a1au Ha BEIYHMCIIEHUE TEOMETPUUYECKUX BeTMYUH. ONUChIBaHUE
pacCTOsIHUS OT TOYKH JI0 IUNIOCKOCTH, OT MPSIMOM 10 IIOCKOCTH, MEKITY
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IJIOCKOCTSIMU, MEKIY CKPEIIUBAOIUMHUCS IIPSIMBIMHU, MEK]Y IIPOU3BOJIb-
HBIMU (UTypamu B pocTpaHcTBe. DopMynupoBaHHe U T0Ka3bIBaHUE
OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOPEM CYIIECTBOBAHHUS, CBONCTBA).
N3o0pakeHne Ha 4epTekax U MOJICISIX PACCTOSIHUS B 0OOCHOBAHHE
CBOMX CyxAcHMU. OnpeneneHne U BEIYUCICHUE PACCTOSIHUM B
npoctpaHcTBe. [Ipumenenne Gopmyl 1 TeopeM ITIAHUMETPUH JIJIS peltie-
HUS 3a1a4.

O3HaKOMJIEHHE C IOHATUEM NAPAJUIEIBLHOTO MPOEKTUPOBAHUS U €TO
cBoMcTBaMU. Popmynuposanue meopemuvl 0 RI0WAOU OPMOLOHATLHOU
npoexyuu MHO20y201bHUKA.

[Tpumenenue Teopun A1t 000CHOBAHUS TTOCTPOCHUH U BEIYUCIICHUIH.
ApPrymMEHTHUpOBaHUE CBOUX CYKJIEHUHI O B3aMMHOM PaCIOJIOKEHUN
IPOCTPAHCTBEHHBIX (pUryp

MHororpaHHuKHu

Onucanue 1 XapakTepUCTUKA Pa3JIUYHbIX BUJJOB MHOIOIPAHHUKOB,
IIEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paskeHre MHOTOTPaHHUKOB U BBIITOJHEHHUE TIOCTPOCHHUS Ha
N300paKeHHUSIX U MOJIEIISIX MHOT'OT'PaHHUKOB.

Boruncnenue nuHENHbIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOHUrypamnusx, apryMeHTUPOBaHUE CBOUX CYKICHUH.
XapakTepucTUKa 1 N300pakeHUE CEUEHUS, PA36ePmMKU MHO202PAHHUKOS,
BBIYHCIICHUE IO TOBEPXHOCTEH.

[TocTpoenue mpocTelmux ceueHui Kyoa, Npu3Mbl, TUPAMU/IBL.
[IpumeHeHue (HakToB U CBEICHUH U3 IUIAHUMETPHH.

O3HaKOMIICHHE C BHJIAMH CHUMMETPHI B TPOCTPAHCTBE, OPMYINPOBAHUE
OIIpeACICHUN U CBOMCTB. XapaKTepUCTHKAa CHMMETPUH TEJ

BpAILCHUs] 1 MHOTOTPAaHHUKOB.

[IprMeHeHne CBOWCTB CUMMETPHHM MPH PEILICHUM 3aa4.

Hcnonb3oBaHue NpHOOPETEHHBIX 3HAHUN JJIS MCCIIEOBAHUS U
MOJIETTMPOBAHUS HECIIOKHBIX 3a]1a4.

N300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBINOJIHEHHE PUCYHKOB

110 YCIIOBHSM 3334

Tesna 1 moBepXHOCTH
BpalleHHA

O3HakoMIIeHHE C BUAAMU TeJl BpalieHus1, GOpMyIupOBaHUE MX
ONPEACIICHUN U CBOWCTB.

DopMyIHpPOBAHUE TEOPEM O CEUCHUU IIapa MIOCKOCTHIO U TIIIOCKOCTH,
KacaTenbHOHU K cepe.

XapakTepucTrKa U H300paKeHue TeJ BPAILICHUS, UX Pa3BEPTKH, CEUCHUSI.
Pemrenue 3a1au Ha TOCTPOEHUE CEUECHMI, BBIYUCIEHUE JJIMH, PACCTOSHHM,
yrIoB, miomajaen. [IpoBenenune qoka3aTeabHbIX PACCYKICHUN

MIpU PEILIeHUHU 3a/au.

[IpuMeHeHne CBOWCTB CHMMETPHH MPU PEIICHUH 3a7a49 Ha Tejla BPAIlCHHUSI,
KOMOMHAIIHMIO TE.

N3o0pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBHIITOJTHEHHE PUCYHKA 10
YCJIOBHIO 3a/1a4u

N3mepenus B
reoMeTpuH

O3HakOMJIEHHE C TOHIATHUAMU IUIOIAIN U 00beMa, aKCHOMaMU

U CBOMCTBaMHU.

Pemenue 3a1a4y Ha BbIYMCIICHUE TUTOMIAEH MIOCKUX (QUTYD C
MPUMEHEHHEM COOTBETCTBYIOIIUX GOPMYI U (PaKTOB U3 TNIAHUMETPHUH.
N3yuenune TeopeM 0 BEIYHCICHUH 00HEMOB MPOCTPAHCTBEHHBIX TET,
pelIeHre 3a1a4 Ha IpUuMeHeHne (GopMYyIT BEIUHCICHHSI 00bEMOB.
Nzyuenue hopmyit 11t BRIYMCICHUS TIJIOMIA N TOBEPXHOCTEN
MHOT'OTPaHHUKOB U TE€J BPAILLECHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHHUS IUTOIIAIA TOBEPXHOCTHU C(hephl.
Pemenue 3aga4 Ha BIUKMCIIEHUE TUIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ
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Koopaunartsl u O3HakoMIIEHHE C IOHATHEM BEKTOpa. V3yueHne 1ekapToBOil CUCTEMBI
BEKTOPbI KOOPJMHAT B IIPOCTPAHCTBE, [IOCTPOCHUE 110 3aJaHHBIM KOOPAUHATAM
TOYEK U INIOCKOCTEH, HaX0XKACHNE KOOpAuHAT Touek. HaxoxneHnne
ypaBHEHUH OKPYKHOCTH, Cepbl, INIOCKOCTH. Bhruncienue paccTostHuii
MEXy TOYKaMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEJIUYMH, IPABUII PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXO0KIEHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IPABUII ACUCTBUI C BEKTOPaMH, 33 JaHHBIMU
KOOpAMHATaMH.

IIpuMeHeHne TeOpuu NpHU PEIIEHUH 3a/1a4 Ha JEHCTBUS C BEKTOPaMH.
N3yueHne CKasIpHOTO IPOU3BECHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHMS
IIPSIMOM U TNIOCKOCTH. [IprMeHeHne Teopuu Npyu pelIeHuH 3a1a4 Ha
JEHCTBHS C BEKTOPAMM, KOOPAVNHATHBIA METOJ, IPUMEHECHHE

BEKTOPOB JUIsl BBIYMCIICHUS BEJIMUUH YIJIOB U PACCTOSHUM.
O3HaKOMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PacCIoJIO0KEHUH NPSAMBIX U TNIOCKOCTEN € UCIIOIb30BaHUEM

BEKTOPOB

3. YCJIOBUSA PEAJIMBALIAUA ITPOT'PAMMBI JTUCHUAIIJINHBI

3.1. TpeOoBaHusi K MUHMMAJBbHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzauus nporpaMMbl AUCIUIUIMHBI TpeOyeT HAIMYUs yueOHOTro kabunera Mare-
MaTHKa.

O6opynoBaHue yueOHOTO KaOMHETa

PaGouee mecTo npenoaBatens, CTOIbI YICHUYECKUE (B COOTBETCTBHH C YUCIICHHO-
CTBIO YUeOHOM TPYIIIbI), JIOCKa yYeHHUYECKas, CTeH T « TaOnuiia mpon3BOIHBIX», CTCHT
«Tabnuma nepBooOpa3HbIx», cTeH 1 « M HbopMaIOHHbINY, YIeOHUKY.

3.2 PekomeHayeMas Jureparypa

HUcnoab3yemast iureparypa
OcCHOBHbBIE HCTOYHUKH:

1. Maremaruka: anreOpa U Hayajga MaTeMaTUYECKOro aHallu3a, TeoMeTpusi. Anredpa
¥ Havaja MaTeMatndeckoro aHamuza. 10 kmace [Tekct]: yueOHUK a1t 001eoopa-
30BaTeNIbHBIX OpraHu3aiuii: 0a30Bblil U yriyosnenHsid ypoBuu / [C.M. Hukoms-
ckuit, M.K. Tloranos, H.H. PemernukoB, A.B. [lleBkun]. — M.: IIpocBenieHue,
2014. -431 c

2. Marematuka: anreOpa U Hayajga MaTeMaTHYECKOTO aHalu3a, TeoMeTpus. Anredpa
¥ HavaJia MateMatuyeckoro ananusa. 11 kmacc [Tekct]: yueOnuk mayis obmeodpa-
30BaTeNIbHbIX OpraHu3anuii: 0a30Bblil U yriyosieHHbld ypoBHU / [C.M. Hukoms-
ckuii, M.K. Tloranos, H.H. PemernuxoB, A.B. [lleBkun]. — M.: IIpocBenieHue,
2014. — 464 c.

3. Maremaruka: anredpa U Hayajga MaTeMaTHYECKOro aHaiau3a, reomerpus. ['eomer-
pus 10-11 xmaccer [Tekct]: yueOHUK 111 0011€00pa3oBaTEIbHBIX OpraHU3aIui:
6a3oBbiii 1 yrinyoneHnubid ypoBHu / [JI.C. AranacsH, B.®. byry3os, C.b. Kagowm-
ueB|. — M.: IIpocsemenue, 2014. — 255 c..

JlonoTHUTE IbHbIE HCTOYHUKH:

1. Maremaruka: anredpa u Hadajga MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. Anredpa

¥ Havyayia Matematudeckoro ananmsa. 10 kimace [Teker]: yueOHuUK st 001eoOpa-
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30BaTEIbHBIX OpraHu3aui: yriayoneHHsi ypoBenb / M. fl. [IpatyceBuu, K. M.

Cronbos, A. H. T'onoBun. — M.: Tlpocemenue, 2014

2. MaremaTHka: anrebpa 1 Hayaia MaTeMaTHUYECKOT0 aHaJIK3a, TeoMeTpust. Airedpa
¥ HaJaJia MaTeMatudeckoro ananmsa. 11 kimace [Teker]: yueOHuK 115t 001meo0Opa-
30BaTeIbHBIX OpraHu3aluii: yriuyoneHHslil yposens / M. . [Iparycesuy, K. M.

Cronbos, A. H. l'onosun. — M.: [Ipoceemenue, 2014

3. Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHajin3a, reomeTpus. I 'eomer-
pust. 10 xknacc [Tekct]: yueOHUK 11t 00111€00pa30BaTEIBHBIX OpraHU3aIINNA:
yrayosieHHbIN ypoBeHb / A. JI. Anekcanapos, A. JI. Bepnep, B. W. Peokuk. — M. :

IIpoceenienue, 2014
HNuTepHeT pecypcsbl:

1. Jamasu A.A. Maremartuka [DnekTpoHHbIN pecypc]: yueOHuk / A.A. langasH. — 3-
e u3a., ucnp. u gomn. — M.: UTHOPA-M, 2018. — 544 c. — (Cpennee npodeccro-

HaJIbHOE 00Opa3oBaHMUE). HNoctyn un3 ObC
http://znanium.com/catalog/product/967862

«Znanium.com». —

URL:

2. Apudmeruka, anreOpa, reoMerpus [InexkTpoHHsiid pecypce]: [lnapranka. - M.: U]
PUOP, 2009. - 71 c.- Pexxum noctyna: http://znanium.com/catalog/product/159413

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU

JTUCHUATIIMHBI

KoHTpomas u orieHka pe3yabTaTOB OCBOCHUS YU€OHOW NUCITUIIIIMHBI OCYIIECTBIS-
€TCs MPEenoJiaBaTelIeM B MPOILIECCE YCTHOrO OMpOCa, MPOBEACHUS KOHTPOJIbHBIX pa-
00T, TECTUpPOBAHUS, a TAKXKE BBIMOIHEHUS OOYyJarOUIUMUCA WHIWBUAYATbHBIX 3a/1a-

HUM.
DopMbI U METOABI KOH-
PesyabTaTnl 00yyeHus
TPOJISi M OLIEHKH pe3yJibTa-
TOB 00y4eHHA
JIM4HOCTHBIE

— c(OpMHPOBAHHOCTh NPEACTABICHUN O MaTeMaTHKe KaK YHHBepCallb-
HOM SsI3bIKE€ HAYKH, CPEICTBE MOJCIMPOBAHUS SBICHHHA W TPOIECCOB,
UeAX U METOaX MaTeMaTUKH;

— TOHMMaHWE 3HAYUMOCTH MAaTEMaTHKH ISl HAayYHO-TEXHUYECKOTO
nporpecca, CGOPMHUPOBAHHOCTh OTHOIICHUS! K MaTeMaTUKe Kak K 4acTH
00IIeYeNIOBEYECKON KYJIBTYpBI Yepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHS
MaTeMaTHKH, SBOJIIOLIMEH MaTeMaTHUYECKUX UIEH;

— pa3BHUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpake-
HUS, aJITOPUTMHUYECKOW KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha
YpOBHE, HEOOXOaUMOM i Oyayrieil mpodecCHoHambHON AesITeIbHO-
CTH, JJIsl POJIOJKEHUSI 00pa30BaHMs U CaMOOOpa30BaHMS;

— OBJIQJICHUE MAaTeMaTHYECKUMH 3HAHUSMH W YMEHHUSIMH, HEOOXOHH-
MBIMHU B TIOBCEJHEBHOM KHU3HH, /U1 OCBOCHHS CMEXHBIX €CTECTBEHHO-
HAYYHBIX JTUCHUIUIMH M JUCHUILIMH MPOQECCHOHATBHOTO IHMKIIA, JUIS
NOJy4eHus: 00pa30BaHUs B 00JIACTSX, HE TPEOYIOIUX YTrayOieHHON Ma-
TEeMaTHYECKOH IMOATOTOBKY;

— TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMo0o0pa-
30BaHUIO, HAa MPOTSHKEHUHM BCEH JKM3HHU; CO3HATENHbHOE OTHOLICHHE K

— yCmHble ONpoCcul 60 6pems
ayOuUmopHuIX 3aHAMULL
—mecmuposanue,

—OUYeHKa  MamemamuyeckKux
OUKMAHMO8,

—OYEeHKAa NPOBePOUHbIX NUCH-
MEHHBIX PACYEMHbLX, 2pa-
Quyeckux u KOHMPOIbHBIX
pabom;

—OYeHKa NO0020MOBKU UHOU-
BUOYANbHBIX 3A0AHUL,

—OYeHKA GbINOJIHEHUs 6Hea-
YOUmMopHou camocmosi-
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http://znanium.com/catalog/product/967862
http://znanium.com/catalog/product/159413

HEMPEPHIBHOMY O0Pa30BaHUIO KaK YCIOBUIO YCIIEIIHOW mpodeccruo-
HAJILHON ¥ OOILIECTBEHHON IESTEIHHOCTH;

— TOTOBHOCTH U CITOCOOHOCTBH K CAMOCTOSITEIbHOW TBOPYECKOM U OTBET-
CTBEHHOM JESITEIIHLHOCTH,

— FOTOBHOCTh K KOJUICKTUBHOW padoTe, COTPYAHUYECTBY CO CBEPCTHH-
KaMu B 00pa3oBaTeNbHOH, OOIIECTBEHHO TIOJE3HOH, y4eOHO-
HCCIIEI0BATEIbCKOM, MPOCKTHOM M IPYTUX BUAX JICATCILHOCTH;

— OTHOIIICHHE K MPO(ECCHOHATBHOU JEATeIbHOCTH KaK BO3MOXKHOCTH
y4acTHsl B PEUICHUU JUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, 00-
HICHAIIMOHAIBHBIX MTPOOIIeM;

menvHou pabomol, (3a0a-
HUll, npezenmayutl, pege-
pamos; npoeKmos),

—O0YeHKa No020MmoBKU K Npo-
MEJCYMOYHOU — ammecma-
yuu.

MeTanpeamMeTrHbie

— YMEHHUE CaMOCTOSITENIbHO OINPEAEIATh LENU IESTEIIbHOCTH U COCTaB-
JATh IUIaHBI J€SITEIbHOCTH; CAMOCTOSITEIbHO OCYILECTBIIATh, KOHTPO-
JUPOBaTh U KOPPEKTHPOBATh JEATEIbHOCTbH; MCIIOJIB30BaTh BCE BO3-
MOYKHBIE PECYpChl JJIsl IOCTUKEHHUs MOCTABJIEHHBIX ILieJiel u peanu3a-
WU IIJIAHOB ACATCIIBHOCTH, BI)I6I/IpaTI> YCIICUIHBIC CTPATEruu B pa3jiny-
HBIX CUTYaIMIX;

— yYMeHHMe IPOAYKTHBHO OOLIAThCA M B3aMMOJIEHCTBOBATH B Ipoliecce
COBMECTHOM ACATCIIBHOCTH, YYMTHIBATH IMO3ULUH APYIrux YYaCTHHKOB
NesITeIbHOCTH, 3PPEKTUBHO pa3periaTb KOH(QIHUKTHI,

— BJIaJICHUE HaBBIKAMU MO3HABATEIBHOM, YI€OHO-HCCIEI0BATEIBCKON U
IPOEKTHON N1eATeIbHOCTH, HAaBbIKAMU pa3pelleHus npolieM; crocoo-
HOCTb U I'OTOBHOCTb K CaAMOCTOATCIIBHOMY INIOHMCKY METOJO0OB PCIICHUA
PaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJI0B IT03HAHMS;

— BJIAJACHUC A3BIKOBBIMH CPCACTBAMU:. YMCHHUC ACHO, JIOTUYHO W TOYHO
U3JIaraTh CBOK TOYKY 3pPEHUS, MCIIONb30BaTh AJCKBAaTHBIE S3BIKOBBIC
CpPEICTBA;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIbHOW HMH(OpPMaIMOHHO-
ITO3HABATEJILHON JESTEIIBHOCTH, BKJIIOYas YMEHHE OPHUEHTUPOBATHCS B
pa3IMYHBIX MCTOYHHMKAX MH(OpMAIMK, KPUTHUYECKH OLEHUBATh U HH-
TEPIPETHUPOBATH MH(GOPMAIIHIO, TTOTYyYaeMYI0 M3 Pa3IMYHbIX UCTOYHU-
KOB;

— BJIaJICHUE HAaBbIKaMU [T03HABaTEIbHON pe(IeKCUU KaK OCO3HAHHUS CO-
BEPILIAEMBIX IEHCTBUN U MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHHﬁ, T'paHUIl CBOCTO 3HAHUA W HE3HAHHWA, HOBBIX IMO3HABATCIIb-
HBIX 33714 ¥ CPECTB JUIS UX JOCTHKCHHUSI,

— LEeJeYCTPEMJIEHHOCTh B MOMCKAaxX W MPHUHSTUU pelleHul, cooOpas3u-
TENBHOCTh U MHTYMIIMS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX IpEACTaBIIE-
HUM; CITOCOOHOCTh BOCIIPUHUMATH KPAacOTy U TAPMOHHIO MUPA;

—yCcmHuble ONpPoOCbl 80 BpPEMsL
ayOUmMoOpPHbLIX 3aHAMUL,
—mecmupoganue,

—OUeHKa  MamemMamuyeckux
OUKMAHMO8,

—OYEeHKA NPOBepOUHbIX NUCH-
MEHHBIX PACYEMHbIX, 2pa-
Quyeckux u KOHMPOIbHBIX
pabom;

—OYeHKA NO0020MOBKU UHOU-
BUOYATLHBIX 3a0aHUL,

—OYEeHKAa BbINOJIHeHUs 6Hea-
YOumopHoi camocmosi-
menvHou pabomol, (3a0a-
HUll, npezenmayuti, pege-
pamos; npoekmos),

—OYeHKa nod20moeKu K npo-
MEJCYMOYHOU — ammecma-
yuu.

IIpeamerHsbie

— c¢(hOpMHUPOBAHHOCTH TMPECTABICHUN O MaTEeMAaTHKE KaK 4acTH MUPO-
BOWM KyJbTYpbl U MECTE€ MAaTEMaTUKHA B COBPEMEHHON LMBUJIM3AIUU,
crocobax OMHMCAaHMS SIBICHUN PEAIbHOTO MHUpa HAa MaTeMaTHYeCKOM
SI3BIKE;

— c(hopMHPOBAaHHOCTH TPEJCTABICHUA O MATEMATUYECKUX TMOHSATHUSX
KaK BaXHEHIINX MaTEeMaTHUECKUX MOJICIISIX, MO3BOJISIIONINX OMUCHIBAThH
Y U3y4aTh Pa3HbIC MPOLIECCHI U SABJIEHUS; IOHUMAaHUE BO3MOKHOCTH aK-
CHOMATHYECKOT0 MOCTPOECHHSI MATEMATHYECKUX TEOPHUI;

— BIIAJICHUE METOJIAMH JOKA3aTEIbCTB U AITOPUTMOB PELICHUS, YMEHUE
WX TMPUMEHATH, MPOBOJUTH JI0KA3aTEIBHBIE PACCYKIECHHS B XOJI€ PEIIIe-

— YCmHble OnpoCcul 60 6pems
ayOUmopHuIX 3aHAMULL
—mecmuposanue,

—OYeHKa — MamemamuyecKux
OUKMAHMO8,

—OYEHKA NPOBEPOUHBIX NUCH-
MEHHbIX PACUEMHbIX, 2pa-
Quueckux u KOHMPOJIbHBIX
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HUS 3a/1a4;

— BJIQJICHHE CTAaHAAPTHBIMU IIPUEMAMM PEIICHUs pallMOHAIbHBIX U HUp-
palMOHAIbHBIX, IIOKA3aTENbHbIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUH U HEPAaBEHCTB, UX CUCTEM; MCIIOJIb30BAaHUE T'OTOBBIX KOM-
NBIOTEPHBIX NIPOTPAaMM, B TOM UHKCJIE JJIs [TOMCKA MYTH PELICHUS U WII-
JIOCTPALIMY PELIEHUS] YPaBHEHUI U HEPABEHCTB;

— c(hopMHpPOBAaHHOCTH MPEJCTABICHUNH 00 OCHOBHBIX MOHSATHUSAX Marte-
MaTHUYECKOI'0 aHAJIN3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTepH-
30BaTh MOBeJACHUE (DYHKLUN, UCIIONB30BAHUE MOMYYEHHBIX 3HAHUM Ui
OINMCAHUA U aHaAJIN3a PealIbHbIX 3aBUCUMOCTEI;

— BJIQJCHUE OCHOBHBIMM IMOHSATUSMH O IUIOCKMX M IMPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, Mx OCHOBHBIX CBOWCTBax; C(OPMHPOBAH-
HOCTb YMEHHS PAcliO3HaBaTh reoMeTpHueckue (QUrypel Ha uyepTexkax,
MOJIEISIX U B peaJlbHOM MHpE; IPUMEHEHUE M3YyYEHHBIX CBOWCTB I€O-
MeTpudYecKuX Guryp u Gopmyn As perieHus TeOMeTPUYeCKUX 3a1ad U
3a/1a4 ¢ MIPaKTUUYECKUM COECpKAHHUEM;

— copMHUPOBAHHOCTD MPEACTABICHUI O Mpoleccax U SBICHUSX, UMe-
IOILMX BEPOATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MHpE, OCHOBHBIX IMOHSATHSAX AJIEMEHTAapHOM TEOPUM BEPOAT-
HOCTEH; YMEHUN HaxOJWUTh M OLIEHMBAThb BEPOSTHOCTH HACTYILJICHUS
COOBITUH B MPOCTEUIINX MPAKTUYECKUX CUTYalUsX U OCHOBHBIE Xapak-
TEPUCTUKHU CIyYalHbIX BEJIHYNH;

— BJIaJICHUE HABbIKAMH HCIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX IPO-
rpaMM MpPHU PELICHUH 3a]a4.

pabom;

—OYeHKa NO0020MOBKU UHOU-
BUOYANbHBIX 3A0AHUL,

—OYeHKA GbINOIHEHUs 6Hea-
YOUmopHou camocmosi-
menbHoU pabomsl, (3a0a-
HUll, npezenmayutl, pege-
pPamos, npoeKmoes),

—O0YeHKa NOo020MOBKU K Npo-
MENCYMOYHOU — ammecma-
yuu.
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