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HOACHUTEJBHASA 3AIINCKA

[Tporpamma oOmieoOpa3oBarenbHOM yueOHOW nuciuIuimHa «Marematuka: anredpa
M Havajla MaTEeMaTHYeCKOro aHajim3a; TreoMeTpms» (mamee — «MaTemMaTHKa)
npeaHa3HadeHa IS M3ydeHUs] MaTeMaTHKH Ha 0a3e OCHOBHOTO OOIIETO 0Opa3oBaHMsI
IIPY TIOJITCOTOBKE CIICIIHAIMCTOB CPEIHETO 3BEHA.

PaGouass mporpamMma pa3paboTaHa B COOTBETCTBHU PeKOMeHIanusiMu 10
OpraHu3aluu TMOJy4YeHHs cpeaHero oOmero oOpa3oBaHus B TMpeaeiax OCBOCHUS
00pa3oBaTeNbHBIX TPOTPAMM CpeIHETO MNpodeccroHambHOTO OOpa3oBaHWS Ha 0ase
OCHOBHOTO  o0miero oOpa3oBaHusi ¢  yuyeToM TpeboBaHuil  (eaepaibHBIX
rOCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB U IOJy4aeMOM CHElUaIbHOCTH
cpennero npodeccuoHanbHOro o0pa3oBaHus (MUchMo JlemapraMeHTa rocyaapCTBEHHOM
MOJIUTUKU B cdepe moaArotoBku padounx kaapoB u JAIIO MwunoOpnayku Poccum ot
17.03.2015 Ne 06-259).

Copepxanue nporpaMmbsl «MaTteMaTuka» HaIpaBJIEHO Ha JOCTHXKEHUE CIEIYIOIINX
LIEJICH:

- obecriedyeHre COPMUPOBAHHOCTH MPEJCTABICHUN O COLUANIbHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (PaKTOPAaX CTAHOBJICHHSI MATEMATUKU;

- obecriedyeHre  C()OPMHUPOBAHHOCTH  JIOTUYECKOTO,  QJITOPUTMUYECKOTO U
MaTEMaTHYECKOI'0 MBILIUICHHUS;

- obecrieyeHre CPOPMUPOBAHHOCTH YMEHUH MPHUMEHATH MOJIYYCHHBIC 3HAHUSA TPHU
pEIIeHNH PAa3IUYHBIX 33/1a4;

- obecriedeHre chOPMUPOBAHHOCTHU MPEACTABICHUI O MaTEMATHKE KaK YacTH OOIIIe-
YeIIOBEYECKOW KYJIbTYPhl, YHUBEPCAIBHOM S3bIKE HAYKH, MMO3BOJISIFOIIEM OMHUCHIBATH U
M3y4aTh peasbHbIC MPOIIECCHI U SBICHUSI.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCITUTIJIAHBI
«MATEMATUKA: AJITEBPA 1 HAUYAJIA MATEMATHUYECKOTI'O AHAJIU3A;
TF'EOMETPUS»

Marematuka siBisieTcs GyHIaMEHTAIBHON 00111€00pa30BaTeIbHON TUCIUTITNHON CO
CJIOKUBIIUMCS YCTOWYUBBIM COZEpKaHUEM M O0IUMH TpeOOBAaHUAMU K MOATOTOBKE 00Y-
YArOIIUXCS.

B PszanckoM MEIMIMHCKOM KOJUIEIKE, pealu3yloleM  00pa30BaTeIbHYIO
nporpaMMy CpemHero oomero oOpa3oBaHus B TIpefeiax OCBOCHUS MPOTPaMMBI
noAarotroBku crernuanuctoB cpeanero 3seHa (IMIICC3) CIIO na 6a3e 0CHOBHOTO OOIIEro
oOpa3oBaHwMsl, U3y4yeHNE MAaTEeMAaTUKH UMEET CBOM OCOOCHHOCTH. DTO BBIpaXKaeTCs uepe3
coJiepkaHue OO0y4YeHHs, KOJTUYECTBO YacOB, BBIACISIEMBIX HAa WU3YUYEHHE OTICIBHBIX TEM
IporpaMMbl, TIyOWHY WX OCBOCHHS OOydYalOIMMHUCS, Yepe3 Oo0beM U XapakTep
MPaKTUYECKUX 3aHSITHUI, BUIbl BHEAYAUTOPHON CAMOCTOSATEIBHON pabOThI CTYIEHTOB.

OO0mme e N3y4eHus MaTeMaTUKH TPAJIUIIMOHHO PEATU3YIOTCS B YETHIPEX HAmpaB-
TICHUSX:

1) 061].[66 npcaAcCTaBJICHUC 00 naciaxX 1 MCTOAaX MaTCMATHUKH,
2) HHTCJIICKTYAJIbHOC PA3BUTHUC,
3) OBJIaACHUC HGO6XOI[I/IMBIMI/I KOHKPCTHBIMHA 3HAHUAMHA U YMCHUSAMMU,



4) BOCIIUTATEIILHOE BO3JEHCTBHUE.

[Tpodunuzanus 1eneii MaTeMaTHYECKOT0 00pa3oBaHus OTpakaeTCsi Ha BHIOOPE MPH-
OpUTETOB B OpraHW3aluu Y4eOHOH neATenpbHOCTH oOydaromuxcs. s ecTeCTBEHHO-
HaygHOTo Tpoduis mpodeccnoHaTbHOTO 00pa3oBaHUs 0o0Jiee XapaKTEPHBIM SIBIISICTCS
yCHUJICHUE OOIIEKYJIbTYPHON COCTaBIIAIONMICH y4eOHOW AWCIMILIMHBI C OpUEHTAIMEH Ha
BU3YaJIbHO-00Pa3HBIN U JIOTHYECKUN CTHIIN Y4eOHOH pabOTHI.

N3yuenne MaremaTuku Kak MNpoduiIbHONW  0O0IIe00pa3oBaTebHOM  yueOHOM
JTUCITUTUINHBI, YYUTHIBAIOMIEH CHEU(PUKY OCBaMBAaEMbBIX CTYJACHTAMH CIICIIHATLHOCTH
CIIO, obecnieunBaeTcs:

- BBIOOPOM PA3IMYHBIX IMOJXO0B K BBEICHUIO OCHOBHBIX ITOHSTHIA;

- (hpopmupoBaHHEM CHUCTEMBI YI€OHBIX 3aJaHM, oOecrieunBaronux 3P PpexkTuBHOE
OCYIIIECTBJICHUE BEIOPAHHBIX 1IEJIEBBIX YCTAaHOBOK;

- oOorareHreM CreKkTpa CTUJIeH yueOHOM AeSITEIBPHOCTH 3a CYET COTJIACOBAHMS C Be-
OYIIAMUA  JIeATEITbHOCTHBIMA XapaKTEPUCTHUKAMU BbIOpaHHOM mipodeccun / crenu-
AITBHOCTH.

[IpopunbHas cocTaBisitomias oOTpaxaeTcss B  TpeOOBaHMSIX K  MOJTOTOBKE
0Oy4aronIuxcs B 4acTH:

- 00111el cHCTEeMbI 3HaHUM: COJIEpKaTeIbHbIE MPUMEPHI UCTIOIb30BaHUS MaTeMaTHye-
CKHX UJCH U METOJI0B B TPO(ECCHOHANILHOM NESITeIbHOCTH;

- YMEHUH: pa3iuuue B YpOBHE TpPeOOBAaHUU K CIIOKHOCTA MPUMEHSIEMBIX
aJTOPUTMOB;

- MIPAKTHYECKOTO MCTIOIL30BAHMS TPUOOPETCHHBIX 3HAHUN M YMCHUI: WHIUBUTYaITb-
HOTO YYEOHOTO OmbITa B TOCTPOCHUM MATEMaTHYECKUX MOJIEICH, BBITOJHEHUU WC-
CJIEIOBATEITLCKUX TTPOCKTOB.

Takum oOpaszom, peanuzaius CoAepKaHUsl y4eOHOW TUCHUUIUIMHBI OPUEHTUPYET Ha
MIPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK ydeOHOW pabOThI, 3aBUCSIINX OT
npoduis MnpodhecCHOHAIBHOTO 00pa30BaHUs, IMOJYYCHHUS ONbITAa HMCIOJH30BAHHUS Mare-
MAaTHKH B COJIEPXKATEIBbHBIX U MPOPECCHOHAIIBHO 3HAYUMBIX CUTYAIUSAX 1O CPABHEHUIO C
(bopMalIbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMU O0YUCHUS.

Conepxanue y4eOHOM IUCIUIUIMHBI pa3pabOTaHO B COOTBETCTBHU C OCHOBHBIMH
coJiepKaTeIbHBIMU JIMHUSIMU 00Y4YeHUSI MAaTEMATHKE:

- anrebpanyeckas JIMHUSA, BKIIOYAIONIAs CUCTEMATU3AIMIO CBEJICHUN O YHCIIax; U3-
VYEHHE HOBBIX M O0OOIIEHHE paHee H3YUYEHHBIX ormepanuii (BO3BEACHHE B CTETICHb,
W3BJICUCHUE KOPHS, JOorapupMUpOBaHUE, CHHYC, KOCHHYC, TaHT€HC, KOTAHTCHC W
oOpaTHbIC K HUM); M3yY€HHWE HOBBIX BHJIOB YHCIIOBBIX BBhIp@KEHUU W (DOPMYJ; COBEp-
IIICHCTBOBAHNE TMPAKTUYECKUX HABBIKOB W BBIYMCIUTEIBHOW KYJIBTYPBI, pPAacIIUPEHUE U
COBEPIIICHCTBOBAHKE aJreOpanvecKkoro ammapara, copMUPOBAaHHOTO B OCHOBHOM IIIKOJIE,
Y €ro MpUMEHEHUE K PEIICHUIO0 MaTEMaTHISCKUX U TPHUKJIAIHBIX 3a/1a4;

- TEOPETHKO-(PYHKIIMOHAJIBHASI ~ JIMHWS,  BKJIIOYAIONMIAs  CHCTEMAaTH3aIlui0 U
paciiMpeHre CBEICHUNW O (YHKIMSAX, COBEPIICHCTBOBAaHUE TpadUUYECKUX YMEHHIA,
3HAKOMCTBO C OCHOBHBIMHM HJECSMH M METOJIaMH MaTEMaTHYECKOTO aHajiu3a B 00beMme,
MO3BOJISIIONIEM  WCCJIEOBAaTh dJEMEHTapHble (YHKIMH U peliarh MNPOCTEHIIne
reoMeTpudeckue, GU3NIECKre U APyTrue NPUKIATHbIC 3a1a49K;

- IMHUS ypaBHEHUN W HEPABEHCTB, OCHOBAaHHAs Ha TMOCTPOEHWW W WCCIECIOBAHUU
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MaTeMaTUYeCKNX MOJCNICH, TMepeceKarmasIcs ¢ alredOpandeckol #  TEOPETHKO-
(YHKUIMOHATBLHOW JIMHUSIMU W BKJIIOYAIOLIAsl PAa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU
anredpanyeckux NpeoOpa3zoBaHUM [JIsi PEIICHHUS ypaBHEHUH, HEPaBEHCTB M CHUCTEM;
(dbopMHUpOBaHHUE CIOCOOHOCTU CTPOUTH M HCCJIEAOBATH MPOCTEHIINE MaTEMaTUYECKUE
MOJIENIM TPU PEHICHUH TMPUKIATHBIX 3a/lad, 3a7ad M3 CMEXKHBIX M CIEHHUATbHBIX
JTUCIUTUINH;

- TEOMETpUYECKasl  JUHUS,  BKIIOYAIONIAsl  HAIJISIAHBIE  MPEJCTaBIEHUS O
MIPOCTPAHCTBEHHBIX (PUTypax W H3y4YeHHE WX CBOWCTB, (DOPMHUPOBAHHWE W PA3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPAKEHUSI, Pa3BUTHE CIIOCOOOB TECOMETPUUYECKHX H3MEPCHHM,
KOOPAMHATHOTO U BEKTOPHOTO METOJIOB JUIsl PEIICHUS MAaTeMaTHYECKUX U MPUKIAIHBIX
3ajad;

- CTOXacTUYecKas JIMHUS, OCHOBaHHAas Ha pa3BUTUU KOMOWMHATOPHBIX YMEHHH,
MPEJCTABICHU O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPY’KAIOIIEro
MUpa.

Paznenbl (Tembl), BKIIOYEHHBIE B COJACp)KaHUE YYCOHOW NUCUMIUIUHBI, SBISIOTCS
oOmuMu 1711 Bcex mpoduiiel nmpodecCuoHaIbHOTO 00pa30BaHUS M MPH BCEX 00beMax
y4eOHOTO BpPEMEHHU HE3aBUCUMO OT TOrO, SABJSIETCS JiM Yy4eOHas JAUCIMILIMHA
«Marematuka» 6a30Boi Ui TPOYUITLHOM.

N3yuenune  oOmieoOpa3zoBaTenbHOM — y4eOHOW — AUCHUIUIMHBL  «Marematuka
3aBepIlaeTcs IMOJABEACHUEM HMTOTOB B (opMe HK3aMeHa B paMKax MPOMEKYTOYHOU
aTTecTalMu CTyAeHTOB B mpouecce ocBoeHus ocHoBHou [IIICC3 CIIO ¢ nmomydeHunem
cpeaHero oo1ero oopa3oBaHus.

MECTO YYEBHOH JUCIHUIIJIMHBI B YYEBHOM IIJIAHE
YueOnas mucuuiimHa «MaTtematuka: anreOpa W Hadajla MaTeMaTUYECKOTO
aHaJIM3a; TCOMETPHUS» SBISETCS YYCOHBIM MPEIMETOM IMKIa 00meo0pa3oBaTeIbHbBIX
y4€OHBIX TUCIUTIIINH

PE3VJIBTATHI OCBOEHUSI YYEBHOM JUCIHUITIJIAHBI

OcBoenue conepxanusi yueOHOM TUCIUTUTHHBI «MaTreMaTrkay obecrieunBacT
JOCTUKEHHUE CTYJIEHTaMU CIICAYIOLUX Pe3yibmamos:

« TUYHOCHIHBIX:

- chopMHpPOBAaHHOCTh TPEJACTABICHUNA O MaTeMaTUKE KaK YHUBEPCAIBHOM SI3bIKE
HAyKH, CPEICTBE MOICTUPOBAHUS SIBICHUH U MTPOIIECCOB, ULSIX U METOJaX MaTEeMaTHKH;

- TIOHMMaHHWE 3HAYUMOCTH MAaTeMaTHKH IJs HayYHO-TEXHHYECKOTO Tporpecca,
cOpPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaKk K 4YacTH OOIIedeI0oBeuecKO
KyJIbTypbl 4epe3 3HAKOMCTBO C WCTOpPHEW pa3BUTHS MaTEeMaTHKH, DBOJIOLHEH
MaTE€MaTUYCCKUX UACH;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, alrOPHUT-
MUYECKOW KYJIbTYPhl, KpUTUYHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOAUMOM AJisi Oyay1iei
poeCCUOHATILHOM JACSITEIIBHOCTH, IS TPOJIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BaHUS;

- OBJQJICHUE MAaTEeMAaTHYECKUMHU 3HAHWSIMH W YMEHUSIMH, HEOOXOIUMBIMH B TIO-
BCEHEBHOM JKU3HHU, AN OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH U
AUCLMIUTUH MPO(EeCCHOHATBHOTO IUKJA, JAJIS MOJTy4eHHs oOpa3oBaHHs B O0JIacTsAX, HE
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TpeOyIOMMX yriIyOJIeHHON MaTeMaTH4eCKON MOATOTOBKY;

- TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HA
IOPOTSHKEHUU BCEH )KM3HU; CO3HATENIbHOE OTHOILIEHUE K HEMPEPBIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIIEUTHOW PO(ECCHOHATIBHOM U OOLIECTBEHHOM JEATEIbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKONW W OTBETCTBEHHOM
JESITEIbHOCTH;

- TOTOBHOCTb K KOJUIEKTMBHOM paboOTe, COTPYJHUYECTBY CO CBEPCTHHKaMH B 00pa-
30BaTEJIbHOM, OOLIECTBEHHO MOJIE3HOW, YUEOHO-UCCIEN0BATENBCKON, TPOEKTHON U IPYTUX
BHJIaX JIESITEIIbHOCTH;

- OTHOIICHHE K TPO(HECCHOHATBPHOW NEATEIbHOCTH KaK BO3MOXKHOCTH YYacTHs B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIICHAMOHAIBHBIX POOIIEM;

- MemanpeomMemHmblx:

- YMEHHUE CaMOCTOATEIBHO OINpPEAENATh LEIU AESITEIbHOCTH M COCTaBIATH IUIaHbI
NEATEIBHOCTH; CaMOCTOSTEIBHO OCYLIECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
JEATEIBHOCTh; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIS JOCTHXKEHHS ITOCTABICHHBIX
Hene M peanu3alUd IUIAHOB JESATEIbHOCTH;, BBIOMPATh YCHEIIHbIE CTPaTeruu B
Pa3IMYHbIX CUTYalUsX;

- YMEHHE MPOIYKTUBHO OOIIATHCA M B3aMMOEHCTBOBATH B IMPOLIECCE COBMECTHOM
JESITEIbHOCTH, YYUTHIBATh MO3ULIMHU APYTUX YYACTHUKOB JAESATENBHOCTH, 3(P(HEKTHUBHO
pa3pelaTb KOHQJIUKTHI;

- BJIQJICHUE HABbIKAMH I103HABATEIbHOW, y4eOHO-UCCIEI0BATENbCKOM U MPOEKTHOU
NEeSATENbHOCTH, HAaBBIKAMHU pa3pelieHus Mpo0jeM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSTENIbHOMY TOMCKY METOJIOB pEIICHUS MPaKTUYECKUX 3a]ady, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIbHOW MH(POPMalMOHHO-TIO3HABATEIbHOM
NEeSATENbHOCTH, BKJIOYAs YMEHHE OpPHUEHTHPOBATHCA B  PA3IMYHBIX HMCTOYHUKAX
nH(pOpMalLMU, KPUTHYECKU OLIEHUBATh U UHTEPNPETUPOBATH MH(POPMALIMIO, OTYYAEMYIO
U3 Pa3JINYHbIX UCTOYHHUKOB;

- BJIAJICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHHE SICHO, JOTUYHO U TOYHO M3JIaraTh CBOKO
TOYKY 3PEHMS, HCIIOIb30BATh aJIEKBATHBIE S3BIKOBBIE CPEICTBA;

- BJIaJICHHE HAaBbIKaMU IO3HABATEJIbHOM peQIeKCMM KaK OCO3HAHMS COBEPILAEMBIX
JNEUCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAaHWM, I'PAaHULl CBOErO
3HAHWS U HE3HAHUS, HOBBIX TO3HABATEIIbHBIX 33/1a4 U CPEJICTB ISl UX JOCTHKECHHUS,

- LEJeYCTPEMJIEHHOCTh B TMOMCKaX M NPUHITHH PEIICHUW, COOOpa3UTENbHOCTh U
MHTYUIUS, Pa3BUTOCTh MMPOCTPAHCTBEHHBIX MPEICTABICHUHN; CIOCOOHOCTh BOCIPUHUMATD
KpacoTy ¥ TapMOHHUIO MUPA;

* npeOMemHuix:

- c(pOpMHUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHKE KaK YaCTH MUPOBOM KYJIbTYpPhI U
MeCcTe MaTeMaTUKd B COBPEMEHHOM LMBWIM3ALMU, CIOCO0AX OINUCAHUS SIBJICHUN
peanbHOr0 MUpPa Ha MaTEMAaTHYECKOM SI3BIKE;

- chopMHpPOBAHHOCTH MPEACTABICHUI 0O MaTEMAaTHUECKUX MOHITUIX KaK BayKHEHIINX
MaTE€MaTUYECKUX MOJIENAX, MO3BOJSIOIIMX ONMCHIBATH M M3Yy4yaTh pa3HbIE NPOLECCH U
SBJICHHSI; TIOHMMAaHHWE BO3MOXHOCTH AKCHOMATHYECKOIO IMOCTPOEHUS MaTEMaTUYECKUX
TEOPUH;



- BJIAJICHUE METOJAMM JI0KA3aTEJIbCTB U AJrOPUTMOB PELIECHUs, YMEHUE UX IpPUME-
HATh, IPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B XO/I€ PEILICHU 3a/1ay;

- BJIAJICHUE CTAHJAPTHBIMU IIPUEMAMU PELICHUS PALIMOHAIBHBIX U UPPALIMOHAIIBHBIX,
[I0OKa3aTEIbHbIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;
UCIIO/Ib30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCIJIE IS IIOMCKA IIyTH
peLIeHNs U WUIIOCTPALIUU PEILICHUSA YPABHEHUIM U HEPABEHCTB;

- ¢(hOpMHPOBAHHOCTh NPEACTABICHUA 00 OCHOBHBIX MOHATHSIX MaTEMaTHYECKOIO
aHallM3a W MX CBOMCTBAX, BIIAJICHHE YMEHHEM XapaKTepU30BaTh IMOBEACHHE (HYHKIIMIA,
VCIIOJIb30BaHMUE MTOJYYCHHBIX 3HAHUM JUIs OTIMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

- BJIAJICHUE OCHOBHBIMH ITOHATHSIMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX I'€OMETPUYE-
CKUX (urypax, uX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTb yYMEHHS pPaCIO3HAaBaTh
reoMeTpuyeckue (Urypbl Ha udepTexax, MOJEISAX U B PEaJbHOM MHpE; NPUMEHEHUE
M3YYEHHBIX CBONCTB I'€OMETPUYECKUX QUIyp U (DOpMyN A PEICHHs] TeOMETPUYECKHUX
3a/1a4 U 3374 C IPAKTUYECKUM COJEPIKAHUEM;

- c(hopMHpPOBAaHHOCTh MPEACTABICHUN O MpOLEccax M SABJICHUSAX, UMEIOLIUX BEpoO-
ATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEajbHOM MHUPE, OCHOBHBIX
MOHATHUAX JJIEMEHTAPHOM TEOPUM BEPOSATHOCTEW; YMEHHUW HAXOIUThb M OLEHUBAThb
BEPOATHOCTH HACTYIUIEHUS COOBITUM B MPOCTEHIIMX MPAKTUUYECKUX CUTyalUsX U
OCHOBHBIE XAPAKTEPUCTUKH CIIyYalHBbIX BEJIUYUH;

- BJIAJICHUE HABBIKAMU HCIIOJIb30BaHUs T'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPU
pelIeHnn 3aaa4.

COJIEP)KAHUE YYEBHOM JUCHUIIINHBI
BBenenue
MaremaTuka B Hayke, TEXHHKE, YKOHOMHUKE, MH(GOPMAIMOHHBIX TEXHOJOTHUSX U TMpaK-
THYECKOU JedaTenbHOCTH. llenm u 3agaum u3ydeHussT MATEMaTUKW MPU  OCBOCHUU
npodeccuit CITIO u cnenmnansuocteit CIIO.
AJITEBPA
Pazeumue nonamus o uucne
Ienbie 1 panvoHaNbHBIC yncia. JlelcTBUTENbHBIC Yucaa. [Ipubaudsicennvle 8bI4UCTIEHUA.
Komnnexcnuie uucaa.
Kopnu, cmenenu u nozapugmot
Kopuu u crenenu. KopHu HaTypaJlbHOM CTENEHW W3 4McClia U UX CBoOMcTBA. CTENEHM C
palMOHAIBHBIMU TIOKA3aTeJIsIMUA, UX CBoMCTBA. CTENEHU C JEUCTBUTEIBLHBIMHU MOKAa3aTe-
nsmu. Ceoticmea cmeneru ¢ 0eucmeumenbHblM NOKA3amenem.
Jlorapudwm. Jlorapudm uncna. OCHOBHOE JOTapU(PMUUECKOE TOXKACCTBO. JlecsTuuHbIe U
HaTypaibHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ilepexom Kk HOBOMY
OCHOBAHHUIO.
[IpeoOpazoBanne anreOpanyeckux BbIpakeHuil. [IpeoOpazoBaHue panmoHaIbHBIX, HP-
paIMOHAIBHBIX CTETICHHBIX, OKA3aTEIBHBIX U JIOTAPU(PMUIECKUX BBIPAKCHUH.
Ilpakmuueckue 3anamus
Apudmernueckre ACHCTBUS HAA YHCIAMU, HAXOXKJICHHE NPUOTMKEHHBIX 3HAYCHUIN
BEJIMYWH M TIOTPEITHOCTEN BBIYHUCIICHNH (A0COTIOTHON M OTHOCUTENHHOM ), CPAaBHEHUE YHC-
JIOBBIX BBIPAKECHUM.



Brruncienne u cpaBHeHHE KOpHEN. BpIoIHEHNE pacyeToB C paiuKaIaMHu.
Pemenne uppannonanbHbix ypaBHeHUN. HaxoxIeHrne 3Ha4Y€HUN CTENEHEN C pallMOHalb-
HBIMH TOKa3aTeasiMu. CpaBHeHue creneHei. [IpeoOpa3zoBaHust BEIpAKEHUM, COAEPKAIINX
cTerneHu. Pemenune noka3areabHbIX YPABHEHUMN.
Pemenne npukiagHeIxX 3a1a4.
Haxosxnenue 3HaueHuit jorapudma mno npou3BojIbHOMY OCHOBaHMIO. [lepexon oT ogHOTO
OCHOBaHMs K JApyromy. Beruucienue u cpaBHenue jorapudmosn. JlorapupmupoBanue u
MOTECHIMPOBAHUE BBIPAKCHUMU.
[TpubnamKeHHbIEC BEIYMCIICHUS U PEIICHUS MPUKIAIHBIX 3a/1a4.
Pemenne norapudmuueckux ypaBHEHHIA.
OCHOBbBI TPUTOHOMETPUH
OcHOBHbBIEC IOHATHS
Pannannas mepa yria. BpamarensHoe nBuxenne. CHHYC, KOCUHYC, TAHT€HC M KOTaHI€HC
qyuca.
OCHOBHBIC TPHTOHOMETPHUYECKHE TOXKIECTBA
®opmynsl npuBeneHus. Popmynsl cinoxeHus. Dopmyibl yaBoeHuss PDopmynvt nojo-
BUHHO20 Y2la.
[IpeoOpazoBanust MPOCTEHIIINX TPUTOHOMETPUUECKHUX BBIPAKECHUIM
[IpeoOpa3zoBaHne CyMMbI TPUTOHOMETPUUYECKUX (DYHKIIMI B TIPOU3BEACHUE U MPOU3BE/IE-
HUS B CYyMMY. Bwipaoicenue mpucoHomempuueckux QyHKYull uepe3 maHeeHc nojlo8UHHO2O
apaymenma.
Tpuronomerpuvyeckue ypaBHeHHUsI U HEPABEHCTBA
[Ipocreiimme TPUTOHOMETPUYECKUE ypaBHEHUS. [Ipocmeiiwiue mpuconomempuyeckue
HepageHcmeaa.
OOpatHble TPUTOHOMETPUYECKUE (PYHKIIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.
Ilpakmuueckue 3anamus
PaananHbIi MeTON M3MEPEHUS YIJIOB BPALLEHUS U CBA3b C IPaLyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, (POPMYIBI CIOKEHHUS, YIBOEHUS, MPeo0-
pa3oBaHUE CYMMbI TPUTOHOMETPUYECKUX (YHKIMI B MPOU3BEACHHE, MpeoOpa3zoBaHUE
MPOU3BEICHUSA TPUTOHOMETPUYECKUX byHKIMMA B CyMMY. IIpocrenmue
TPUTOHOMETPUYECKUE YPABHEHHUSI U HEPABEHCTBA.
OOparHbie TPUTOHOMETPUYECKUE (DYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHTE€HC.

®YHKIUU, UX CBOMCTBA u rpapuxu
®Oynkiun. O0JIacTh ONpeesICHHs] 1 MHOXECTBO 3HAUYCHUI; rpaduk QyHKIMH, TOCTPOCHUE
rpa@ukoB QyHKIMI, 3aJaHHBIX PA3IMYHBIMHU CIIOCOOaMU.
CgoiicTBa (yHKIIMH. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPAHUYCHHOCTH, MEPHO-
IMYHOCTh. [IpOMEXYTKM BO3pacTaHusi W yObIBaHWs, HAMOOJIbIIICE W HAUMCHBIIEE
3HAQYCHUs, TOYKHM  OKcTpemyma.  ['padudueckas  uHTepnperamnms.  [Ipumeps
(YHKITMOHATLHBIX 3aBUCHMOCTEH B PeasIbHBIX MpOIeccax U SBICHUIX. Apu(MeTHIeCKUE
omepaniuu  Haj ¢yHknuamu. CrnoxHas GyHKnus  (kommosunwms). [lowamue o
HenpepwvleHOCU PYHKYUU.
OO6partnpie QyHKIMU. OO1acmb onpedenenuss u 00JAcCmb 3HAYeHUll 0Opamuou GYHKYUU.
I'pagux oopamnou pynkyuu.



CreneHnnble, moKa3aTejbHbIe, JOrapuMuiecKkre 1 TPUTOHOMeTPUYecKHe (PYHKIMH.
OoOpaTHble TpUrOHOMeTpUUYecKHe GyHKIMH

Onpenenenus GyHKUUN, X CBOMCTBA U IpaUKHU.

IIpeoOpa3oBanusa rpadukos. IlapannensHblii mepeHOC, CUMMETPUS OTHOCHUTEIBHO OCEH

KOOPJIMHAT U CUMMETPHUS OTHOCUTEIBHO Hadajga KOOPAUHAT, CHMMETPHUSI OTHOCUTEIIBHO

OPSIMOM Y= X, PacCTSDKEHHUE U CKAaTHE BIIOJIb OCEH KOOPAMHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCHMOCTEH MEXAY MEPEMEHHBIMU B PEANbHBIX NPOLIECCAX W3 CMEXHBIX

auctmriuH. Onpenenenne ¢pynkiuii. [loctpoenue u urenue rpapukoB Qpynkumii. Mccne-

noBanue QyHkuuu. CBOMCTBA JIMHEHHOW, KBAAPATUIHON, KyCOUYHO-TUHEHHON U TPOOHO-

nuHeHoi ¢yukumii. HenpepriBabie u nepuoanueckue ¢yHkiuu. CBolicTBa U rpaduku

CUHYyCa, KOCHUHYCa, TaHreHca W KoraHreHca. OOparHble (QYHKIMU U HX TpapuKH.

OOpartnuble TpuroHomerpuueckue (QyHkuuu. IIpeoOpa3zoBanust rpaduka Q(yHKUIHH.

["apmonnueckue konebanus. [Ipuknaanele 3a1a4u.

[TokazarenbHble, TIOTapuPMUUIECKIE, TPUTOHOMETPUUECKUE YPABHEHUS U HEPAGeHCmEda.
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
[TocnenoBarenpbHOCTU. CriOCOOBI 3a7aHUSI U CBOMCTBA YMCIIOBBIX IOCIIEI0BATEIbHOCTEN.
llonsamue o npedene nocreoosamenvuocmu. Cywecmeoganue npeoeia MOHOMOHHOU
02PAHUYEHHOU nocn1e008amenbHOCHU. CymmupoBaHue [IOCJIEI0BATEIBbHOCTEM.

beckoHneuHo yObIBatolIasi reoMeTpuuecKas porpeccust U ee cCyMmma.
[IpousBoanas. IloHsTne 0 MPOM3BOAHON (DYHKIMH, €€ T€OMETPUYECKUU W (DU3NUECKU
CMBICII. YpaBHEHUE KacaTeabHOH K rpaduky pyHkiuu. IIpons3BoHbIE CyMMBI, pa3HOCTH,
npou3BeeHus1, yacTHble. [[poM3BOHBIE OCHOBHBIX 3JIEMEHTAapHBIX (QyHKUMH. [Tpumene-
HUE MPOU3BOJAHOM K UCCIENOBaHUIO (DYHKIUNA W MOCTpOeHUI0 rpadukoB. [lpouzsoomsie
00pamuou hyHKYUU U KOMROUYUU PYHKYUU.
[Ipumepsl UCHOJIB30BAaHUS MPOM3BOJHON JIJIl HAXOXACHHS HAWIYYILEro pEIICHUs B
MPUKIAAHBIX 3a1adax. BTopas npou3BogHas, €€ TeOMETPUIECKUN U (DUBUUECKHUI CMBICI.
HaxoxaeHue ckopocTH JUIs poliecca, 3aJaHHOro (POpMYJION U rpaguKoM.
IlepBooOpa3nas u unrerpain. [IpumeHeHue onpeaeneHHOro MHTErpaia JJisi HaXOKICHUS
Iomaau KpuBoiuHeiHoi Tpaneunu. ®opmyna Herorona—IJleitoauna. [Ipumepst mpu-
MEHEHUS UHTErpajia B PU3UKE U TEOMETPHUU.
Ilpakmuueckue 3anamus
YucnoBasi MoOCIeI0BaTENIbHOCT, CIIOCOOBI €€ 3a/laHusl, BBIUMCICHHS YJICHOB IOCIIEI0-
BarenbHOCTH. [Ipenen mocnenoBarenbHOCTH. beckoHeuHO yObIBaromias reoMeTpuyecKkas
IIPOTPECCHS.
IIpon3BoHasA: MEXaHUYECKUNU U TEOMETPUYECKUN CMBICI IIPOU3BOJHOM.
VYpaBHeHue kacarenbHOM B o0mem Buue. IIpaBuia u gopmynsl nuddepeHmpoBanms,
Tabnuia MPOU3BOJHBIX ANeMeHTapHbIX (QyHkumil. MccneqoBanue pyHKIMU C TOMOUIBIO
npou3BoAHON. HaxoxaeHne HauOoOJbIIEro, HAMMEHBUIETO 3HAYEHUS M AKCTPEMaJIbHBIX
3HAYCHUN (PYHKITHH.
WNurerpan u nepBoobpasnas. Teopema Hetorona—IJleitOnuna. [Ipumenenne nnterpana K
BBIUHCIICHUIO (PU3NYECKUX BEJIMYHMH U TUIOIIA ICH.

YPABHEHUA U HEPABEHCTBA
VYpaBHEHUs U CUCTEMBI ypaBHEHUH. PanmoHallbHbIE, HPPAMOHAIIBHBIE, I0KA3aTEIbHbIE U
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TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.
PaBHOCUMIBHOCTH ypaBHEHHI, HEPABEHCTB, CUCTEM.

OcHOBHBIE MpUEMBbl UX pelieHust (pa3ioXkeHue Ha MHOKHUTENM, BBEJICHHE HOBBIX HEHU3-
BECTHBIX, MTOJICTAHOBKA, 'pa)UueCKUl METOJ).

HepaBenctBa. PanuoHanpHble, UPpALMOHAIBHBIE, TMOKA3aTENbHBIE U MPULOHOMEMPU-
yeckueHepaBeHCTBA. OCHOBHBIE MTPUEMBI UX PEIICHUSI.

Hcnonb3oBanre cBOMCTB U TpadukoB GYyHKUIUNA MPU PELICHUU YPABHEHUN U HEPABEHCTB.
Meron wHTEepBanioB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA PEIICHUN
YpaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwvie 3a0auu

[IpuMeHeHne MaTeMaTUYECKUX METOAOB JJIsl PEIICHUSI COJEp KaTelIbHBIX 3ajay U3 pas-
JUYHBIX 001acTel HAyKU U MPAKTUKH.

Nutepnperanus pe3ynbTaTa, yueT peajbHbIX OrpaHUYEHUH.

Ilpakmuueckue 3anamusn

Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHUi. [Ipeobpa3oBanue ypaBHEHUN.
OcHOBHBIE PUEMBI PEUICHNS YPaBHEHUH. PellleHre cucTeM ypaBHEHHUI.

Hcnonb3oBanre cBOMCTB U rpaduKoB DYHKIIMIMA JIJIS pellIeHUs YpaBHEHUN 1 HEPABEHCTB.
KOMBHHATOPHUKA, CTATUCTHUKA M TEOPUSA BEPOSITHOCTEM
JIeMeHTbl KOMOUHATOPUKH
OcHOBHBIC TTOHATUS KOMOWHATOPUKHU. 3a/1aud Ha TOJICYET YUCia pa3MelIeHuH, nepecra-
HOBOK, coueTanuil. Pemenue 3amau Ha nepedbop BapuantoB. @opmyna 6uHoma HeroToHa.

CaoiicTBa OMHOMUHANBHBIX KO PuimenToB. Tpeyronsauk [Tackans.
DJieMeHThI TeOPUU BEPOSATHOCTEl
CoObITHE, BEpOATHOCTh COOBITUSI, CIOKEHHE U YMHOXKEHHE BEpOSTHOCTEU. [lonsmue o
He3agucumocmu coovlmuil. /Juckpemnas CayuaiHas 8eiuyutd, 3aKOH ee pacnpeoeetus.
Yucnosvle xapaxmepucmuku OUCKDEMHOU CHY4atHoU eerudunsl. [lowsmue o 3axone
OobUUX YUCe.
JJIeMEeHThl MATEeMATHYEeCKOH CTATUCTUKH
[IpencraBnenrie MaHHBIX (TaOTUIBI, TUArPAMMBI, TPAPUKH), ceHEPAIbHAS COBOKYNHOCMb,
8blOOpKa, cpednee apupmemuueckoe, meouana.llonsmue o 3adavax mamemamuyeckou
CMamucmuKu.
Pewenue npakmuyeckux 3a0au ¢ npumeHenuem 8epOoAmMHOCMHbIX MEMOO08.
Ilpakmuueckue 3anamus
Uctopus pa3BuTHS KOMOMHATOPUKHU, TEOPUU BEPOSTHOCTEM M CTATUCTUKU M MX POJIb B
pazIMUHbBIX chepax YeIOBEUECKOM Ku3HeaesaTeapHoCTU. [IpaBuiia komOuHaTopuku. Pere-
HUE KOMOMHATOPHBIX 3aj1au. Pa3melnenusi, couetanusi u nepectaHoBku. bunom HeroToHa
u TpeyroyibHuK [lackains. [lpukiagaeie 3amqauu.
Knaccuueckoe onpeneneHnue BEpOATHOCTH, CBOWCTBA BEPOSITHOCTEHM, TEOpeMa O CyMME
BEpOSATHOCTEU. Brruuciienue BepositHocTen. [Ipuknannusie 3agaun. [IpencraBienne ynucio-
BbIX AaHHBIX. [[puknaaHbie 3aqa4n.
MHoOrorpaHHuKH
Bepmunsl, pebpa, rpanun MHOTOrpaHHuKa. Pazgepmia. Muocoepanuvle yenvi. Buinykivie
MHo2oepannuku. Teopema Diinepa.
[Tpusma. IIpsimas u naknonnasupusma. [lpaBunbHas npusma. [apamnenenunen. KyoO.
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IInpamuna. [lpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.
CummeTpuu B KyOe, B apajuiesenureie, B IpU3Me U MUpaMu/Ie.
Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.
[IpeacraBieHre O NPaBWIBHBIX MHOTOTPaHHUKaX (TeTpasape, KyOe, OKTadzpe, Joje-
KadIpe U UKOCAdIPE).
Tes1a 1 MOBEPXHOCTH BpalllCHUA

Hunuuap u koHyc. YcedeHHbIH KoHyc. OCHOBaHUE, BhICOTA, OOKOBasi MMOBEPXHOCTh, 00-
pazyroias, pazpepTka. OceBble CEYEHUS U CEUECHMS], TAPAILIEIbHBIE OCHOBAHUIO.
Hap u cdepa, ux ceuenus. KacarenpHas miockocTs Kk cdepe.

HN3MepeHns: B reoMeTpuu
O6bvem u ero m3mepenue. aTerpanpHas ¢hopmyrna oobema.
®opMynbl 00beMa Ky0a, MNpsSMOYTOJIBHOTO Mapajuiefienunena, MNpU3Mbl, LHJIAHJIPA.
®opmynibl 00beMa nupaMuibl U KoHyca. DopMysibl MI0OIMAAN MOBEPXHOCTEN UIUHIpA U
koHyca. ®opmynel 00bema 11apa u Iionaau cqepel.
[Tono6ue Ten. OTHOLIEHUS IOIMAEH MOBEPXHOCTEN U 00BEMOB MOAOOHBIX TEI.

KoopauHaThl 1 BEKTOPBI
[IpsimoyrosibHas (AeKapToBa) CUCTEMA KOOPAMHAT B MpocTpaHcTBe. DopmMyra pacCTOSTHUS
MEXy IBYMsI TOUKaMu. Y paBHEHUS CHEpbl, nI0CKOCU U NPAMOU.
Bekropel. Moayne BekTopa. PaBeHCTBO BEKTOpPOB. CIIOKEHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4MCiO. Pa3noKeHrWe BEKTOpa MO HANPABJICHUSIM. YTOJ MEXIY JIBYMs BEK-
topamu. IIpoeknns Bexkropa Ha ock. Koopamuarel BekTopa. CKalaspHOE NMPOU3BEIAECHUE
BEKTOPOB.
Hcnonbs3oBaHne KOOPAMHAT U BEKTOPOB MPHU PEHIEHUH MATEMATUYECKUX W MPUKIIAIHBIX
3a1ad4.
Ilpakmuueckue 3anamus
[Ipr3Haky B3aMMHOIO pACHOJIOKEHUA MNPSIMBIX. YTOJI MEXIAy HOpsAMBIMA. B3aumHoe
PAaCIOJIOKEHHUE NMPSIMBIX U TIIOCKOCTEN. [lepneHanKynsp U HaKJIOHHAs K IUIOCKOCTU. YTOII
MEXAY NPSMOM M IUIOCKOCTBKO. Teopembl O B3aMMHOM PACIIOJIOXKEHUHM IIPSIMOU U
IJIOCKOCTU. Teopema O TpeX NepHeHIuKyIspax.
[Ipu3Haku U CBOKCTBA MAPAUICIIBHBIX U NEPIICHANKYISPHBIX INIOCKOCTEN.
PaccrossHMe OT TOYKM 110 IUIOCKOCTH, OT NPSMOW JO IIJIOCKOCTH, PACCTOSIHUE MEXIY
MJIOCKOCTSIMHU, MEXIY CKPEIIMBAIOIUMUCS MPSIMBIMUA, MEX]TY TPOU3BOIBLHBIMU (DPUTYypaMU
B POCTPAHCTBE.
[TapannensHOe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema 0 niowjadu OpmocoHANbHOLU
npoeKyuu MHO20y20bHUKA. B3auMHOe pacnoyiokKeHUe NpOCTPAHCTBEHHBIX (UTYD.
Paznuunbie BHabl MHOTOTpaHHUKOB. MXx wuzoOpaxenus. CeueHwus, pa3BEpPTKH MHOTO-
rpanHukoB. [lnomane noBepxHoctu. Buasl cumMeTpuii B mpoctpanctBe. CUMMETpUS Tl
BpaIllEHHUs] 1 MHOTOIPaHHUKOB. BeIyuciieHue miomaaei u 00beMoB.
Bekropsl. [lelicTBus ¢ BekTtopamu. JlekapTroBa cucteMa KOOPAMHAT B IIPOCTPAHCTBE.
VYpaBHeHue OKpyXHOCTH, cepbl, TII0CKOCTH. PaccTostHre Mexay Toukamu. JleicTBus ¢
BEKTOpaMH, 3aJJaHHbIMU KoopauHaTaMu. CKalsipHOE MPOU3BEAECHUE BEKTOPOB. BekTopHOE
YPaBHEHHE NMPSIMOM U TJIOCKOCTH. VICIOnb30BaHNE BEKTOPOB IIPU J1OKA3aTEIbCTBE TEOPEM
CTEPEOMETPUH.
JInsi BHEAYyIMTOPHBIX 3aHATHUWA CTYAEHTAM HApsAy C PEUICHHEM 3a4a4 W BBIIOJHCHUS
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MPAKTUYCCKUX SaI[aHI/Iﬁ MOXHO IPCATIOKUTL TEMbI NCCIICIOBATCILCKHUX U pe(l)epaTI/IBHBIX
pa60T, B KOTOPBIX BMCCTO CCpI/Iﬁ OTACIIBbHBIX MCJIKUX 3a1a4 U yr[pa}KHGHI/Iﬁ npcajrararoTcAa
CIOKCTHBIC 3a1aHM:, Tpe6YIOHII/IC HHHTCHLHOﬁ pa6OTI)I B paMKax OI[HOﬁ MaTEMaTHYECKOM
CUTyaluu. OTH TEMBI MOI'yT OBITH KaK HHAWBUAYAJIBHBIMU 3a1aHUAMHU, TaK U T'PYIIIIOBBIMHA
JJIA COBMCCTHOI'O BBITIOJTHCHHSA UCCIICA0OBAHMS.

Ilpumepnvie memot pegpepamoe (00K1a008), uccied08amerbCKux HPOEKmos

HenpepsiBHbIE pOOH.
[IpuMeHeHre CI0KHBIX TPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapamienbHOE TPOEKTUPOBAHHUE.
Cpennue 3Ha4eHus1 U UX IPUMEHEHUE B CTaTUCTHUKE.
BektopHoe 3a1aHne NpsIMbIX U INIOCKOCTEW B IPOCTPAHCTBE.
CrnoxxeHre rapMOHMYECKUX KOJICOaHUIA.

. ['paduyeckoe penieHue ypaBHEHU U HEPABEHCTB.

. [IpaBuIBHBIE U NTOIYNIPABUIBHBIE MHOTOTPAHHUKH.

. KoHnueckue ceuyeHus: U uX NPUMEHEHHUE B TEXHUKE.

. [Tonstue nuddepeHumana u ero NPUIOKEHHUS.

. CxeMbl IOBTOPHBIX UCIIBITAHUN bepHyIum.

. HccenenoBanue ypaBHEHHI U HEPABEHCTB € TAPaMETPOM.
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TEMATHUYECKOE IINTAHUPOBAHHUE
[Ipu peanuzanuu conepkaHusi 00IIe00pa3zoBaTeIbHON yueOHOW qucHuIuInHbl «Marema-
THKa: anrebpa M Hayajga MaTeMaTHYECKOro aHaju3a; FEOMETPHUs» B IMpeJenax OCBOCHHUS
[IIICC3 nHa 6a3e OCHOBHOrO OO0IIEro 00Opa30BaHUS C TOJYYEHHEM CPEIHEro OOIero
oOpa3zoBaHMsI MakCHUMallbHasi yuyeOHasi Harpy3ka oOydaromuxcs coctaBiser 234 yaca, u3
HUX ayauTopHas (oOsi3aTenpHasi) Harpy3ka oOOydYaromIMXcs, BKIIOYas MPaKTUUYECKUE
3aHATHS, — 156 4acoB; BHEAyJUTOpHAs CaMOCTOsITENIbHAs padoTa CTyJEHTOB — 78 4acoB.

TemMaTuyecKu MJIaH

Bun yaeOHO# paboThI KonnuecTBo vacos

AYI[I/ITOpHLIe 3aHATHA. COI[Cp)KaHI/IC O6y‘IeHI/I${.

Bsenenne

Pa3Butne noHsATHA O YUCIIE

Kophu, crenenn u norapudmsl 20
[IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE 14
KombunaTtopuka 10
KoopauHnats! 1 BEKTOpHI 10
OCHOBBI TPUTOHOMETPUHU 16
@yHKIMH U TpaduKu 14
MHOrorpaHHUKH U KpyTJIble Tela 14
Hauana MmaTemMaTn4eckoro aHammsa 16
WHTerpan u ero npruMeHeHHe 8
DNEeMEHTHI TEOPUH BEPOSITHOCTEHN U 10
MaTeMaTHYeCKOM CTaTUCTUKU

YpaBHEHMS U HEPABEHCTBA 14
Htoro 156

BHeay'I[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta

[ToaroToBKa BBHICTYIUIEHUH O 3a1aHHBIM 78
TeMaM, JJOKJIa/I0B, pedepaToB, 3cce,
WHJUBU]IyaJIbHOTO MPOEKTA C
WCIIOJIb30BaHHEM HH(POPMAITMOHHBIX
Ilpomesrcymounana ammecmauus 6 hopme IK3amena

Bcero 234
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJbHOCTHU CTYJIEHTOB

Conepxanue o0yyeHHs

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIHPHOCTH CTYICHTOB (Ha ypPOBHE
y4eOHBIX ICUCTBUIN)

Bsenenue

O3HaKOMJIEHUE C POJIbI0 MATEMATUKH B HAyKe, TEXHUKE, YKOHOMUKE,
WH()OPMAITMOHHBIX TEXHOJOTHUIX U MPAKTUYECKON ACATEIHBHOCTH.
O3HakoMJIEHUE C LEJIIMH U 33Ja4aMU U3yUYEHUSI MATEMATHKU ITPU OCBOCHHUU
craenuaibaocteil CITO

AJII'EBPA

PaszButHe monsaTus o
qUCIIC

Brimonnenue apupmeTnuyeckux ASHCTBUIA HAJ YUCIaMHU, COYETasl yCTHBIC U
MMCbMEHHBIE TPUEMBI.

Haxoxaenue npuOIMKeHHbIX 3HaYSHUM BETUYMH U TIOTPEITHOCTEN
BBIYHMCIICHUM (a0COJIFOTHOM U OTHOCUTENILHOM ); CPABHEHUE YHCIIOBBIX
BBIPAXKEHHUIA.

HaxoxaeHne ommOoK B MPeoOpa30oBaHMSIX U BEIYUCICHUSX (OTHOCHUTCS KO
BCEM IYHKTaM [IPOrPaMMBbI)

KopHnu, crenenu, sora-
pudmbI

O3HaKoOMJIEHHE C TOHATHEM KOPHsI N-Il CTENEeHU, CBOWCTBAMU PAaIUKAJIOB U
MIpaBUJIaMU CPaBHEHUS KOPHEH.

DopMyIMPOBAHUE ONPEAEICHUS KOPHS U CBOMCTB KOpHEW. Brrunciienue u
CpaBHEHHUE KOpPHEH, BBINIOJHEHUE IPUKUJIKK 3HAYEHUSI KOPHSL.
[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKECHUH, COIEPIKAIINX
paauKabl.

Beimonaenue pacyeToB o GpopMysaM, COASPIKALIIM pauKaibl, OCy-
HIECTBIISE HEOOXOIUMBIE MTOJICTAHOBKH U mpeoOpazoBanus. OnpenenacHue
PAaBHOCUJIBHOCTH BBIPAKEHUN ¢ pajuKanamu. Pemenue nppannoHanbHbIX
YpPaBHEHUU.

O3HaKOMJIEHHUE C MTOHATHEM CTENIEHH C JeHCTBUTENBHBIM IT0Ka3aTeeM.
HaxosxneHue 3HaueHuil cTeneHu, UCIob3ysl TPH HE0OXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceIBaHUE KOPHSI N-I CTENEHN B BUJE CTENEHU C IPOOHBIM MTOKa3aTeeM
1 Ha00OPOT.

PopMyIIMpPOBAHUE CBOMCTB CTEIIEHEN. BbhIunciaeHne crenexen ¢ pa-
LMOHAJIBHBIM I1I0KAa3aTEJEM, BBIIIOJIHEHNE IPUKHIKA 3HAUCHUS CTEIICHH,
CpPaBHEHUE CTEIEHEN.

[Ipeobpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUMN, COJIEPKALINX
CTEIEHHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHUN.
O3HakoMJIEHHE ¢ TPUMEHEHNEM KOPHEW U CTeTeHel PpU BBIYUCICHUU
CPEIHUX, JEICHUH OTPE3KA B «30JI0TOM CeYeHUM». Pellenre npukiiaIHbx
3a/1a4 Ha CJIOXKHBIE MMPOLIEHTHI

[Ipeo6pa3zoBanue anre-
OpandecKux
BBIPA)KCHU I

BrimonaeHne npeodpa3zoBaHuil BEIPAKEHHM, MpUMEHEeHHE (PopMyII,
CBSI3aHHBIX CO CBOWMCTBAMU CTETEHEH U Jorapudmos.
Onpenenenne 00J1aCTH TOMYCTUMBIX 3HAUYEHUH JTOTapru(PMUIECKOTO
BbIpakeHUs. Pemienne norapu)Muueckux ypaBHEHUN

OCHOBbI TPUTTOHOMETPUUA

OCHOBHBIE TOHATHUA

N3ydeHue paiuaHHOrO METO/1a U3MEPEHHS YIJIOB BpallleHUsI U UX CBS3H C
rpagycHoi Mepoit. M300paxeHune yrioB BpalleHus: Ha OKPY>KHOCTH,
COOTHECEHHE BETMYMHBI YIJIa C €r0 PacIoNI0KEHUEM.

dopmMynupoBaHHe ONpeIeIeHU TPUTOHOMETPHUYECKUX (DYHKIMIMA 11 YTIIIOB
MIOBOPOTA U OCTPBIX YIJIOB MPSMOYTOJIBLHOTO TPEYTOJbHUKA U O0BSICHEHHE
UX B3aUMOCBSI3U
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OCHOBHBIE TPUTOHOME-
TPUYECKUE TOXKIECTBA

IIpMeHEHrE OCHOBHBIX TPUTOHOMETPHYECKUX TOKIECTB JJIS1 BBIYUCICHUS
3HAYEHUH TPUTOHOMETPHUECKUX (DYHKIMNA IO OJHON M3 HUX

ITpeoOpa3oBanus npo-
CTEHIINX
TPUTOHOMETPUYECKHUX
BBIPAKCHUI

N3y4yenne oCHOBHBIX (pOPMYI TPUTOHOMETPHU: (POPMYJIBI CIOKEHHS,
yIIBOCHHUS, TPEOOPa30BaHMs CYMMbI TPHTOHOMETPHUECKUX (DYHKIIUN B
NPOU3BEJCHUE U TIPOU3BEICHHS B CYMMY U IPUMEHEHHE TP BEIYUCICHUN
3HAYEHUs] TPUTOHOMETPUYECKOTO BBIPAKEHHUS U YIPOILEHUS €To.
O3HaKOMJICHHE CO CBOMCTBAaMU CHMMETPHHU TOYEK HA €IMHUYHOM
OKPYKHOCTH ¥ IIPUMEHEHHE UX IS BBIBOAA (hOPMYJI IPUBEICHUS

[Ipocretiine TpUroHo-
METpPUYECKHE ypaBHe-
HUS U Hepasencmaea

Pemenue o ¢popmysnam u TPUTOHOMETPUUECKOMY KPYTy MPOCTEUILINX
TPUTOHOMETPUUECKUX YPABHEHUM.

[TpumeneHue oOUIMX METOIOB PEIICHUs YpaBHEHUH (IIpUBEIEHUE K
JMHENHOMY, KBaIpaTHOMY, METO/1 Pa3JI0KEHUsI HA MHOXKUTEIH, 3aMEHbI
MEPEMEHHOI1) P PElIeHUH TPUTOHOMETPUUYECKUX YPaBHEHUN. Y MEHHE
OTMEUaTh Ha Kpyre peleHus IpOCTEUIINX TPUTOHOMETPUUECKUX

Apkcunyc,
apKKOCHUHYC,
apKTaHT€HC Yuclia

O3HakoMJICHHE C TOHATHEM OOPATHBIX TPUTOHOMETPHUUECKUX (HYHKITUH.
W3yuenue onpeneneHuii apkCUHyca, apKKOCHHYCa, apKTaHT€Hca Yncia,
dbopMynupoBaHue UX, N300paKeHHe Ha EAMHUYHOW OKPYKHOCTH,
PUMEHEHHE TIPU PEIICHUH YpaBHEHHHA

®YHKIWH, X CBOUCTBA U T'PADUKU

O yHKIMUY.
IToustue o
HETPEPHIBHOCTH

byHKIIUU

O3HaKOMJICHHE C MTOHATHEM MEPEMEHHOM, MPUMEPAMU 3aBUCUMOCTEH
MEXIY IIEPEMEHHBIMU.

O3zHakoMJIeHHE ¢ TOHATHEM TpadurKa, onpeesieHne MPUHAIICKHOCTH
ToukU Tpaduky ¢pyHkuuu. Onpenenenue mno Gopmyse npocreieit
3aBHCHMOCTH, BHJia ee rpaduka. Beipaxkenue no popmyne ogHon
MIEPEMEHHOM Yepe3 apyrue.

O3HakoMIIeHHE ¢ onpeeneHrneM QyHKINU, GOpPMYJIMPOBaHHUE €TO.
Haxoxnenue o061acTu onpeaeneHus U 00JacTy 3HAYCHUH (PYHKIIMH

CaoiicTBa pyHKIHU.
I'paduueckas untep-
nperarus. [Tpumepst
(YHKIIMOHAJIBHBIX 3a-
BUCHMOCTEH B
peasIbHBIX IMpoLeccax u
SIBIICHUSIX

O3HakoMJIeHHE ¢ TpuMepaMH (QYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peabHbIX
IIPOLIECCAX U3 CMEXKHBIX TUCIUIUIMH.

O3HaKOMJIEHHE C JOKAa3aTEIbHBIMU PAaCCYXICHUAMH HEKOTOPBIX CBOMCTB
JMHENHON M KBaJpaTUYHON (YHKIUI, TPOBEIEHUE UCCIIET0BAHUS
JMHEWHOU, KyCOUHO-TMHEHHOH, IpOOHO-TMHEWHON 1 KBaApaTHUHON
¢byHk1Mi, nocrpoenue ux rpaduxos. [loctpoenue u urenne rpadpukoB
¢ynkuunit. UccnenoBanue GpyHKIuM.

CocraBneHnre BUJ0B PYHKIMI 10 TaHHOMY YCJIOBHIO, pEeIlIeHHE 3a/]ad Ha
JKCTPEMYM.

Brmmonnenue npeoOpa3oBanuii rpaduka GyHKINH

ObpaTHble QyHKIUU

Wzyuenne nonsamus obpamuoil ¢pynKyuu, oipeIelIieHue BUIIA H HOCMPOeHUe
epaguxa obpamuoll yHKyuu, HaxoxHcoeHue ee obaacmu onpeoeieHus u
obnacmu 3navenui. Il puMeHeHne cBOMCTB (PyHKUIUN TPU UCCIIEIOBAaHUHI
YpaBHEHUI U pEIICHNH 3a]1a4 Ha SKcTpeMyM. O3HAaKOMJICHUE C TIOHSTHEM
CIIOKHOU (QYHKIIUU

Crenennsle, nokasa-
TeJbHbIE, IOTapUpMu-
YECKUE U TPUTOHOME-
Tpuueckue QyHKIUH.
OOpatHble TpUTOHOME-
Tpuueckue GpyHKIuu

Beruucnenue 3HayeHnit GyHKIUH M0 3HaUEHUIO aprymenTa. OnpeneneHue
MOJIO’KEHUS TOUKH Ha TpaduKe Mo ee KoopJAuHaTaM U Hao0opoT.
Hcnonb3oBaHue cBOMCTB (DYHKIIMIA /U1l CpaBHEHUS 3HAUYSHU CTeTeHel 1
norapudMoB.

[TocTpoenne rpaIKOB CTENIEHHBIX U JOrapuPpMHUUIECKUX HYHKIUH.
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Pemenue nokazareabHbIX U JOrapu(PMUUECKUX YPaBHEHUI U HEPaBEHCTB
10 U3BECTHBIM aJITOPUTMAM.

O3HaKOMJICHHE C TOHITHEM HENMPEPHIBHON NEPUOANYECKON PYHKIUH,
(dbopmynupoBaHUE CBOICTB CHHYCA U KOCHHYCA, TOCTPOCHHUE UX T'PapUKOB.
O3HakoMJIEHHE C TOHITHEM FAPMOHUUYECKUX KOJIEOaHUH U TpUMepaMu
rapMOHUYECKHUX KOJIeOaHUH Il OUCAHUS TPOLECCOB B (PU3HMKE U APYTHX
00JacTsIX 3HaHUA.

O3HaKOMJICHHE C TIOHSATHEM Pa3pbIBHOM MEPUOINYECKO QyHKINY,
dbopMynupoBaHUE CBOICTB TAHI€HCA U KOTAHT'€HCA, IIOCTPOSHUE UX
rpauKoB.

[IpumeneHnue cBOMCTB (PYHKITUH JJII CpAaBHEHHSI 3HAYCHUN TPUTOHOME-
TPUYECKHUX (YHKIIUH, PEIICHUs TPUTOHOMETPUYECKUX YPABHCHU.
Ilocmpoenue epaghurxos oopammuvix mpusoHOMempuyecKux QyHKyuil u
onpeoeneHue no 2papuKram ux ceouUcms.

Brmonnenue npeoOpazoBanust rpagukoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ITocnenoBaTenbHOCTH

O3HaKoOMJICHHME C TOHATHEM YHMCIIOBOM IIOCJIICAOBATCIIbHOCTH, crocodaMu ee

3a/1aHKs, BBIYUCICHUSAMU €€ YJICHOB.

O3naxomaenue ¢ nNOHAMuUEeM npeoena nociedo8amenrbHOCHuU.
O3HaKoOMJIEHHE C BBIYMCICHUEM CYMMbl OECKOHEYHOI'O YHUCIIOBOTO Psijia Ha
pUMepe BBIYUCICHHSI CyMMbI OECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON
IIPOrPECCUM.

Pemenue 3anau Ha mpuMeHeHue GOpMyITbI CyMMbI OECKOHEYHO YObI-

IIpousBoaHas u ee
IIPUMEHEHHE

O3HaKkoMJIEHHE C TIOHATHEM IPOU3BOIHOM.

N3ydenue u GpopMyInpoBaHHUe €€ MEXaHUYECKOTO U FTEOMETPUUECKOTO
CMBICIIA, U3yYEHHUE aJITOPUTMA BBIYHUCIIEHHS IPOM3BOIHOMN HA IpUMEPE
BBIYHCIICHUS] MTHOBEHHOW CKOPOCTH M YTJIOBOTO Kod(hduimeHTa
KacaTeJIbHOM.

CocraBieHue ypaBHEHHUs KacaTelbHON B OOIIEM BH/IE.

YcBoenue mpasui U hepeHIupoBaHts, TA0IUIbI TPOU3BOIHBIX
AJIEMEHTApHbIX (PYHKLINN, IpUMEHeHue A AU PepeHInpoBaHus
(byHKLUH, cCOCTaBIeHUs ypaBHEHUs KacaTeIbHOM.

W3ydeHue TeopeM 0 CBSA3M CBOMCTB (DYHKIIMHU U IPOU3BOIHOM, (hop-
MYJIMPOBKA HX.

[TpoBeneHue ¢ MOMOLIBIO TPOU3BOIHON UCCIIENOBAHUS (PYHKIIMH, 3a1TaHHOU

bopmyoit.

VYcTaHoBieHue CBSA3U CBOMCTB (PYHKIIMM U IPOU3BOJHON MO UX rpaduKaM.
ITpuMmeHeHne NpON3BOJHOM I PEILIEHUS 3aa4 Ha HAXO0XKJIEHUE
HauOO0JIbIIEr0, HANMEHBILIEr0 3HAYEHHS U Ha HaX0XKJIEHHE IKCTpeMyMa

[TepBoobpaznas u
HUHTETpal

O3HakoMJIEHHE C TOHATHEM MHTErpasia u epBooOpa3Hoil.

N3ydeHnue nmpaBuiia BEIUKMCICHUS TIEPBOOOpa3HON U TeopeMbl HproToHa—

JleiibHuna.

Pemenue 3amau Ha CBs3h IEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIUUCIICHUE
NepBOOOPa3HOM I JaHHOW (DYHKIMH.

Pemenue 3a1a4 Ha MpUMEHEHNE UHTETpalia JJisl BBIYUCICHUS (PU3NIECKUX
BEJIMYMH U IUIOLIAEH

YPABHEHUA 1 HEPABEHCTBA
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YpaBHEHUS U CUCTEMBI
YpaBHEHUU
Hepasenctsa u cucte-
MBI HEPABEHCTB C
JBYMsI IEPEMEHHBIMU

O3HaKkOMJICHUE C TIPOCTEHIITUMU CBEJICHUSAMH O KOPHSIX alreOpandecKux
YpaBHEHUH, ITOHATUSIMU UCCIICIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM.
N3ydenune Teopuu paBHOCUIBHOCTH YPAaBHEHUN U €€ nmpuMeHeHus. [1o-
BTOPEHUE 3alUCH PEIICHUS CTAaHAAPTHBIX YpaBHEHUN, TPUEMOB IIPE00-
pa3oBaHUs ypaBHEHUM JIJIs CBEACHUS K CTAHIAPTHOMY YPaBHEHHUIO.

Pelenne panmoHalibHbIX, UPPALMOHAIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBanue cBOWCTB ¥ rpadMKOB (DYHKITUHN IS PEIICHUS] ypaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Pemenuie ypaBHeHUH ¢ MpUMEHEHUEM BCEX TPUEMOB (pa3IOKeHUs Ha
MHOYHTEJIH, BBEJCHUS HOBBIX HEM3BECTHBIX, ITOJICTAHOBKH, IpauuecKoro
METO/1a).

Pemenue cuctemM ypaBHEHHUH ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3zHakoMJIeHHE ¢ OOLIUMH BOIIPOCAMU PEILICHUSI HEPABEHCTB U HCIIOb-
30BaHME CBOWCTB M rpa)uKoB (PYHKUIUH MPU pEIICHUH HEPABEHCTB.
Pelenre HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM Pa3IMUHbIX
CIoco0oB.

[IpuMeHeHne MaTeMaTUYEeCKUX METOJOB JIJIsl PEIICHUS COJIep KaTeIbHbIX
3a]a4 U3 pa3Iu4HbIX 00JacTel HayKu U NpakTuku. lHTeprnpeTupoBanue
DPE3YIbTATOB C YUYETOM PEaIbHbIX OrPaHUYEHUN

BJIEMEHTbI KOMBUHATOPUKU, TEOPMM BEPOSITHOCTEN U CTATUCTUKU

OCHOBHBIC TTOHSATHS
KOMOWHATOPUKH

W3yuenne mpaBuia KOMOMHATOPUKH U IPUMEHEHUE TIPU PEIICHUH
KOMOMHATOPHBIX 3a/1a4.

Pemennie KOMOMHATOPHBIX 3a/1a4 METOA0M Iiepedopa U 10 IPaBUITy
YMHOXKEHHUS.

O3HaKkoMJIEHHE C TOHATUSIMH KOMOMHATOPUKU: Pa3MEIIEHUSIMHU, CO-
YeTaHUSIMHU, TIepeCTaHOBKaMH U (OPMYIIaMU JJISl UX BBIYMCIICHHUS.
OObsicHeHHE U IpUMeHeHue GopMYyJI 1711 BBIUMCIICHHS pa3MEeLIeHHH,
NEPEeCTaHOBOK U COYETAHU MPH peLIeHUH 3aay.

Oznakominenue ¢ 6uHoMoM HbtoToHa u TpeyronbaukoM Ilackans. Pemenue
NPaKTUYECKUX 3a/1a4 C HCII0JIb30BaHUEM MOHSATHUH U MpaBuII

DeMEeHTHI TEOPUH

HSyLICHI/Ie KJIIACCUYCCKOIr0o ONpCACJICHNA BEPOATHOCTH, CBOICTB BEpO-

BEPOSITHOCTEN ATHOCTHU, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccMmoTpenune npuMepoB BBIYMCIICHNS BEPOATHOCTEN. Pemenune 3a1a4d Ha
BBIUHUCIIEHHE BEPOSATHOCTEH COOBITUI

IIpencraBnenue O3HaKkOMJIEHUE C MPEICTABIIEHNEM YUCIIOBBIX JAHHBIX U UX XapaKTe-

JTAHHBIX (TaOIUIIBI,
auarpammbl, TpaduKu)

pPUCTUKAMHU.
Pemenne nmpakTuieckux 3aja4 Ha 00pabOTKY YMCIIOBBIX JAHHBIX,
BBIYMCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA
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[Ipsimbie ¥ IIOCKOCTH
B IIPOCTPAHCTBE

DOopMyIMpPOBKA U IPUBEIECHUE T0KA3ATEIbCTB IIPU3HAKOB B3aUMHOTO
PacIoJIOKEHUS MIPSAMBIX U IIJIOCKOCTEM. Pacnio3HaBaHue Ha yeprexax u
MOJIEJISX Pa3IMYHBIX CIIy4aeB B3aUMHOTO PACIIONIOXKEHUS NPSMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYXKJIeHUN. POpMYIMpPOBAHKE
OIpEeCIICHUH, IPU3HAKOB U CBOMCTB NMAapaJUICIbHBIX U NEPIECHIUKYIIAPHBIX
IIJIOCKOCTEU, IBYTPAHHBIX U JIMHEHHBIX YIJIOB.

BrInonHeHne NOCTpOEHMs YIIIOB MEKY MPSMBIMU, IPSIMOM U INIOCKOCTHIO,
MEXY IJIOCKOCTSMU 110 ONUCAHUIO U PACIIO3HABAHUE UX HA MOJEIISX.
ITpuMeHeHrEe IPU3HAKOB M CBOMCTB PACIIOJIOKEHHUS MIPSIMBIX U INIOCKOCTEN
IIPU PELICHUH 3a/1a4.

N300pakeHre Ha pUCYHKaX U KOHCTPYMPOBAHUE HA MOJEIISAX Iep-
IIEHUKYJISIPOB ¥ HAKJIOHHBIX K IUIOCKOCTH, MIPSIMBIX, MTapaJuIeIbHbIX
IUIOCKOCTEH, YIJIOB MEXAY NPSMOMN U MJIOCKOCThIO U 000CHOBAaHUE
IIOCTPOCHUH.

Pemenue 3a1a4 Ha BEIYUCIICHUE TEOMETPUUECKUX BelnUUnH. OnrcbIBaHNE
PAcCTOSIHUSA OT TOYKHU J10 INIOCKOCTH, OT IIPSIMOM 10 TUIOCKOCTH, MEXKIY
IUIOCKOCTSIMU, MEKAY CKPEIIHUBAOIIUMHUCS IIPSIMBIMU, MEXKIY
IPOM3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTBE.

@OopMyJIMPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSTHUAX
(TeopeM CylecTBOBaHUs, CBOMCTBA).

N300pakeHne Ha yepTeKax U MOJEIISAX PACCTOSIHUS U 0OOCHOBAaHUE CBOMX
cyxaeHuil. OnpenesacHe U BEIYUCICHUE PACCTOSIHUM B IPOCTPAHCTBE.
[Tpumenenue GopMyIl U TEOPEM IJIAHUMETPUU AJISL PELLICHUS 3a/1au.
O3HaKOMJICHHE C TOHATHEM NIapPAJUIEIBHOTO POCKTUPOBAHUS U €T0
cBolicTBaMu. Popmynuposarue meopemvl 0 NIOWAOU OPMOLOHATLHOU
npoeKyuU MHO20Y20NbHUKA.

[TpumeHneHue Teopuu s 000CHOBAHUS IOCTPOECHUHN U BHIYMCICHUH.
AprymMEHTUpOBaHUE CBOUX CY)KJIEHUI O B3aMMHOM PaCIIOJIOKEHUH
IIPOCTPAHCTBEHHBIX (QUTYD

MHororpanHuku

Onucanue U XapaKTEpUCTHKA PA3JIMYHBIX BUJIOB MHOIOIPaHHUKOB,
IIEPEUHCIICHNUE UX JJIEMEHTOB U CBOWCTB.

N300pakeHrie MHOTOIPaHHUKOB U BBIIIOJHEHHUE TIOCTPOCHUS Ha U30-
OpakeHMSIX U MOJIEJIIX MHOTOTPAHHUKOB.

BolunciieHye JIMHEWHBIX DJIEMEHTOB U YITIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypaluusx, apryMeHTUPOBAHNE CBOUX CYXJACHUN. XapaKTepUCTHKA U
n300pakeHNe CeUECHUS,pA38EPMKU MHO202PAHHUKOG, BBIYUCIICHUE
IJIOMIAAE TOBEPXHOCTEM.

[TocTpoenne npocTelux ceueHuit Kyoa, mpu3Mbl, mupaMmuasl. [1pu-
MEHEHHE (aKTOB U CBEJCHUN U3 TNIAHUMETPUH.

O3HakoMJIEHHE ¢ BUJJaMU CUMMETPHUI B IPOCTPAHCTBE, (POPMYIHpOBaHUE
OIIPEEICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUHU TEJ BPALLECHUS U
MHOT'OTPaHHUKOB.

IIpuMeHeHne CBOMCTB CUMMETPHH IIpU PEIICHUH 3a1a4. Mcronb3oBanue
MPUOOPETEHHBIX 3HAHUH JIJIsl KCCIIEI0BAHUS U MOJEITMPOBAHUS HECTIOKHBIX
3az1ay.

N300paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBIIIOJIHEHNE PUCYHKOB 110
YCJIOBHSAM 3324
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Tena u moBepxHOCTH
BpaLLeHUS

O3HakoMJICHUE C BUJAMU TeJ BpalieHus, (OopMyJIupoBaHUE UX OIpe-
JICIICHHUI B CBOMCTB.

DopMyJIUPOBAHUE TEOPEM O CEUEHUU 1Iapa MIOCKOCThIO U IIIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepucTuKa 1 H300paKeHUE TN BpallleHUsI, UX Pa3BEPTKU, CEUCHUSI.
Peuienue 3a1a4 Ha NOCTPOEHKUE CEUEHUI, BBIYMCICHHUE JUIMH, PACCTOSIHUM,
yriioB, miomaaei. [Ipoenenune qokasaTeabHbIX PACCYKICHUHN TTPU
pELIEHNUH 3a]1a4.

[IpruMmeHeHue CBOMCTB CUMMETPHUH MPU PELICHUH 3a]1a4 Ha Tejia BpallleHus,
KOMOMHAIIAIO TEIL.

N300pakeHrne OCHOBHBIX KPYIJIBIX TEJ U BBIITOJTHEHUE PUCYHKA 10
VCIIOBUIO 3a71a4U

N3mepenus B
r€OMETpUHU

O3HaKOMJIEHHE C ITOHATUAMU IUIOIIAAU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenue 3a1a4 Ha BEIYMCIICHHE IJIOMIAACH MIIOCKUX QUTYDP C TPUMEHEHHEM
COOTBETCTBYIOIHX (hopMyT U (HAaKTOB U3 ITIAaHUMETpUH. V3ydeHue Teopem
0 BBIYMCJICHUN 00bEMOB ITPOCTPAHCTBCHHBIX TEJI, PEIICHHUE 3a1a4 Ha
npuMeHeHHe (POpMYIT BEIYUCICHHS 00beMOB. 3ydenue GhopMyit aiis
BBIYMCIICHUS TUIOIA/IEH MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BpaIllCHUS.
O3HaKOMJIEHHE C METOJIOM BBIYMCIICHUS TUIOIIA/IU TIOBEPXHOCTH CEPHI.
Pemienue 3a1a4 Ha BRIYMCIICHUE TUIOIIA/ICH TOBEPXHOCTH MIPOCTPaH-

Koopaunatse! u
BEKTOPHI

O3HaKoOMJIEHHE C IOHATHEM BeKTOpa. M3ydeHune 1ekapToBOM CUCTEMBbI
KOOPJIMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE I10 33IaHHBIM KOOPINHATAM TOYEK
U TUIOCKOCTEH, HaX0XKIEHUE KOOPAUHAT TOUEK.

Haxosxnenne ypaBHEHUH OKPYKHOCTH, Cepsl, TNIOCKOCTH. Beraucienne
PACCTOSTHUI MEXAY TOUKaMHU.

N3yueHnune CBOMCTB BEKTOPHBIX BEJIMYHH, ITPABUJI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOXKAEHUSA KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, ITPABUJI ICUCTBUM C BEKTOPaMH, 3aJaHHBIMUA KOOPIUHATAMH.
MEHEHUE TEOPUH IIPU PELLIECHUH 3a/1a4 Ha JACUCTBUSA ¢ BeKTopamu. M3ydyenue
CKQJIIPHOTO IIPOU3BEJCHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHUS IIPSIMO U
IJI0CKOCTH. [IpuMeHeHre TeOpUH IIPU PELICHUU 3a/1a4 Ha IEUCTBUS C
BEKTOPaMH, KOOPIUHATHBINA METOJI, IPUMEHEHNE BEKTOPOB IS
BBIUMCJICHNSI BEJIMYMH YTJIOB U paccTOssHUN. O3HAaKOMIIEHHUE C
JIOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPUH O B3aMMHOM PACIIOJNIOKCHUH
IPSAMBIX U IIJIOCKOCTEM C UCIIOIB30BAHUEM BEKTOPOB
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YUYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE TPOI'PAMMBI YYEBHOM JJUCITUTLINHBI
«MATEMATUKA: AJITEBPA 1 HAUYAJIA MATEMATHYECKOI'O AHAJIM3A;
IF'EOMETPUS»

OcBoeHue mnporpaMmbl yuyeOHOM aucHUIUIMHBI «MaTtemaTuka: anreOpa v Hayana
MaTEMaTUYECKOrO aHaIKM3a; TE€OMETpUs» MpEeAIoiaracT Haludue B NMpodhecCHuOHAIbHOU
oOpa3oBaTeNpbHON  OpraHu3ali, pealu3ylome  00pa3oBaTeIbHYIO  MPOrpaMMy
MOJrOTOBKM crnenuanuctoB cpeanero 3seHa (IIIICC3) B npeaenax oCBOCHUS OCHOBHOU
npodeccuoHaabHOl obOpa3oBarenbHON mporpammbl CIIO Ha 6a3e OCHOBHOTO 001MIETO
oOpa3zoBanmsi, y4eOHOro kaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOECIICUUTH
oOy4Jarorumcsi CBOOOIHBIA JocTyn B MHTEpHET BO BpeMs y4eOHOTO 3aHSITHS W MEPUOJ
BHEYUYEOHOM JESATEINBHOCTH.

[lomemenne kabOuHETa JODKHO —YIOBIETBOPATH TpeOoBaHusAM CaHUTapHO-
snuaeMuosiornueckux mnpaBuil M HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIIEHO THUIOBBIM OOOpPYJOBaHUEM, yKa3aHHBIM B HACTOSIIHUX TPEOOBAHMSIX, B TOM
YUCJIEe CHEIUATN3UPOBAHHON yueOHOM MeOENbIo U Cpe/ICTBAMHU 00YyUYEeHHS, JOCTATOYHBIMU
JUTSI BBITIOJTHEHUS! TpeOOBaHUN K YPOBHIO TOJATOTOBKU OOy4Jaronmxcsil.

B kabuHere MOMKHO OBITH MYJIBTUMEIUNHHOE OOOpPYAOBAHHUE, IOCPEIACTBOM
KOTOPOTO YYaCTHHUKH 0OOpa30BaTEIbHOIO MpOoliecca MOTYT MPOCMATPUBATH BHU3YaJIbHYIO
uHopMaIMI0O MO MaTeMaTHKe, CO3/aBaTh TMPE3CHTAIlMU, BUJCOMATEpUAIIbI, HHbBIC
JIOKYMEHTHI.

B coctaB y4eOHO-METOIUYECKOTO W MaTepUAIbHO-TEXHUYECKOTO OOecreYeHus
MporpaMMbl Y4eOHOM MUCHMIUIMHBI «MaTeMaruka: anredpa U Hadaja MaTeMaTHYE€CKOTO
aHau3a; TEOMETPUS BXOJIAT:

. MH(POPMAITMOHHO-KOMMYHUKATUBHBIEC CPEJICTBA;

. HKpPaHHO-3BYKOBBIE IMOCOOUS;

. OuOMoTeUHbIN (HOHI.

B nporiecce ocBoeHus mporpaMMbl yueOHOM TUCIUILTMHEI «MareMaTuka: ainreopa u
Hayaja MaTeMaTHYeCKOrO aHalin3a; TeOMETPHs» CTYACHTHI JOJKHBI MOJTYYUTh BO3MOXK-
HOCTh JIOCTYyINa K JJIGKTPOHHBIM Y4YEOHBIM MarepuajgaMm MO MaTeMaTHKe, UMEIOITUMCS B
CBOOOTHOM JocTyre B cetu MHTepHET (PJIEKTPOHHBIM KHHTaM, MPAaKTUKyMaM, TE€CTaM,
Marepuasiam EI'D u np.).
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