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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 YMEHUN MPHUMEHATH MOJTy4YeHHBbIC 3HAHHS TpU
pEIIeHNH PAa3IUYHBIX 33/1a4;

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

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

Marematuka siBisieTcs GyHIaMEHTAIBHON 00111€00pa30BaTeIbHON TUCIUTITNHON CO
CJIOKUBIIUMCS YCTOWYUBBIM COEpKaHUEM M O0IUMH TPeOOBAaHUAMH K TIOJITOTOBKE 00Y-
YArOIIUXCS.

B PszanckoM MeIMIMHCKOM KOJUIEIXKE, pealu3yroleM  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 3aHSITHUH, BUIbl BHEAYAUTOPHON CAMOCTOSATEILHON pabOThI CTYIEHTOB.

OO0mme e N3y4eHns MaTeMaTUKN TPAJAUIIMOHHO PEATU3YIOTCSl B YEThHIPEX HarpaB-
TICHUSX:

1) 061].[66 npcaAcCTaBJICHUC 00 naciaxX 1 MCTOAaX MaTCMATHUKH,
2) HHTCJIICKTYAJIbHOC PA3BUTHUC,
3) OBJIaACHUC HGO6XOI[I/IMBIMI/I KOHKPCTHBIMH 3HAHUSAMH U YMCHUAMU,



4) BOCIIUTATEIILHOE BO3JEHCTBHUE.

[Tpodunuzanus 1eneii MaTeMaTHYecKOTO 00pa30BaHUs OTpakaeTcs Ha BHIOOpE MpH-
OpUTETOB B OpraHW3aluu Y4eOHOH neATenpbHOCTH oOydaromuxcs. s ecTeCTBEHHO-
HaygHOTOo Tpoduias mpodeccnoHaTbHOTO 00pa3oBaHUS OoJiee XapaKTEPHBIM SBISICTCS
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 OCBAaMBAEMBIX CTYJICHTaMH CIEIUaTbHOCTH
CIIO, obecnieunBaeTcs:

» BBIOOPOM PA3IMYHBIX MOAXO0B K BBEJICHUIO OCHOBHBIX ITOHSTHI;

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

- oOorareHreM CreKkTpa CTUJIeH yueOHOM AeSITEIBPHOCTH 3a CYET COTJIACOBAHMS C Be-
OYIIAMUA  JI€ATETbHOCTHBIMA XapaKTEPUCTHUKAMU BbIOpaHHOW Tmpodeccun / creru-
AITBHOCTH.

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

- 0011Iel cHCTEeMbI 3HaHUMN: COepKaTeIbHbIC IPUMEPHI UCIIOIB30BAHUS MaTeMaTHye-
CKHX UJCH U METOJIOB B MPO(ECCUOHATHLHOM J1eITeNbHOCTH;

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

- MIPAKTHYECKOTO MCTIOIL30BAHMS TPUOOPETCHHBIX 3HAHUN M YMCHUI: WHIUBUTYaITb-
HOTO YYEOHOTO OmbITa B IOCTPOCHUHM MATEMAaTHYCCKUX MOJIENICH, BBITIOJHEHUU WC-
CJIEIOBATEITLCKUX TTPOCKTOB.

Takum oOpaszom, peanuzaius coAepKaHUsl y4eOHOW TUCHUIUIMHBI OPUEHTUPYET Ha
MIPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK ydeOHOW pabOThI, 3aBUCSIINX OT
npoduis MpodhecCHOHAIIBHOTO 00pa3oBaHUs, IMOJYYCHHS ONbITa HMCIOJIB30BAaHHS MaTe-
MAaTHKH B COJIEPKATENBHBIX U MPOQPECCHOHATILHO 3HAUYMMBIX CUTYAIUSX MO CPAaBHEHUIO C
(bopMalIbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMU O0YUCHUS.

Conepxanue y4eOHOW IUCIUIUIMHBI pa3pab0TaHO B COOTBETCTBUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JIMHUSIMU 00Y4YeHUSI MAaTEMATHKE:

- anrebpanyeckas JIMHUSA, BKIIOYAIONIAs CUCTEMATU3AIMIO0 CBEICHUN O 4YHCIIax; W3-
VYEHHE HOBBIX M O0OOIIEHHE paHee H3YUYEHHBIX ormepanuii (BO3BEACHHE B CTETICHb,
W3BJICUCHHUE KOPHS, JOorapupMUpOBaHUE, CHHYC, KOCHHYC, TaHTCHC, KOTaHTCHC U
oOpaTHbIC K HUM); M3yY€HHWE HOBBIX BHJIOB YHCIIOBBIX BBhIp@KEHUU W (DOPMYJ; COBEp-
IIICHCTBOBAHNE TPAKTUYCCKUX HABBIKOB W BBIUMCIUTEIBHOW KYJIBTYPBI, PACIIUPECHUEC U
COBEPIIICHCTBOBAHKE aJreOpanvecKkoro ammapara, copMUPOBAaHHOTO B OCHOBHOM IIIKOJIE,
Y €ro MpUMEHEHUE K PEIICHUI0 MAaTEMAaTHICCKUX U TIPUKIIATHBIX 3a/1a4;

- TEOPETHKO-(PYHKIIMOHAIBHASI ~ JIMHWUS,  BKJIIOYAIOMIAs  CHCTEMATH3allii0 |
paciiMpeHre CBEICHUNW O (YHKIMSAX, COBEPIICHCTBOBAaHUE TpadUUYECKUX YMEHHIA,
3HAKOMCTBO C OCHOBHBIMHM HJECSMH M METOJIaMH MaTEMaTHYECKOTO aHajiu3a B 00beMme,
MO3BOJISIONIEM  MCCJIEOBAaTh dJEMEHTapHble (YHKIMH U peliath MPOCTEHIIne
reoMeTpudeckue, GU3NIeCKre u APYyTrue MPUKIIATHbIC 3aa49H;

- 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 NpeoOpa3oBaHUN [Jisi pElIeHUs ypaBHEHUMN, HEPABEHCTB U CHUCTEM;
(dbopMHUpOBaHHUE CIOCOOHOCTU CTPOUTH M HCCJIEAOBATH MPOCTEHIINE MaTEMaTUYECKUE
MOJIENIM TIPH pEHICHUH TMPUKIAIHBIX 3a/ad, 3a7a4 W3 CMEXKHBIX M CIEUUaTbHBIX
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 PEIICHUSI MAaTEMaTUYECKUX M MPUKIATHBIX
3ajad;

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

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

N3yuenne  oOmieoOpa3zoBarenbHOM — y4eOHOW — AUCHUIUIMHBL  «MaremaTtuka
3aBepIlaeTcs IMOABEACHUEM HTOroB B (OpME SK3aMEHa B paMKax MPOMEKYTOYHOU
aTTecTalMu CTyAeHTOB B mpouecce ocBoeHus ocHoBHou [IIICC3 CIIO ¢ nmomydeHunem
cpeaHero oo1ero oopa3oBaHus.

MECTO YYEBHOH JUCHUITIVIMHBI B YYEBHOM IIJTAHE
VYuebnas pucuuruimHa «MaremaTuka: anreOpa M Hadalla MaTeMaTU4eCKOro
aHajau3a; TEOMETPUs» SIBISETCS Y4YEOHBIM MpPEeAMETOM IHKJIa 00I11e00pa3oBaTeIbHBIX
Y4COHBIX JTUCIUILIUH

PE3VJIBTATHI OCBOEHUSI YYEBHOM JUCIHUITIJIAHBI

OcBoenue conepxanusi yueOHOM TUCIUTUTHHBI «MaTreMaTrkay obecrieunBacT
JOCTI)KEHUE CTYICHTAMH CIICAYIOIINX pPe3y1bmamaos:

« TUYHOCHIHBIX:

- cpOpMUPOBAHHOCTH MPEJCTABICHUNH O MaTeMaTHUKE KaK YHUBEPCAJIbHOM S3bIKE
HAyKH, CPEJICTBE MOJICITUPOBAHHUS SIBJICHHH H IPOIICCCOB, HICIX U METOJIaX MaTEMAaTHKH;

- TIOHUMaHWE 3HAYMMOCTH MAaTEMaTHKH IS HAayYHO-TEXHHUYECKOTO Iporpecca,
c(OPMHPOBAHHOCTh OTHONIICHHS K MaTeMaTHKE KaK K YacTH OOIIeYeI0BeUeCKOU
KyJIbTYypbl Ye€pe3 3HAKOMCTBO C HCTOPHECH pa3BUTHS MATEMaTHKH, SBOJIOLHCH
MaTE€MaTUYCCKUX UACH;

- Pa3BUTHE JIOTHYECKOTO MBINIJICHUS, TIPOCTPAHCTBEHHOTO BOOOpAXEHUS, aJTOPHT-
MUYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOAMMOM It OymyIei
poeCCUOHATILHOM JACSITEIIBHOCTH, IS TPOJIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BaHUS;

- OBJQJICHUE MAaTEeMaTHYECKUMHU 3HAHUSIMH M YMEHUSIMH, HEOOXOIUMBIMH B TO-
BCEIHCBHOW JKW3HM, JJII OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCITUIUIMH M
TUCITUTUTMH TIPO(ECCHOHAIBHOTO ITMKJIA, Ul TOJyYeHHUs] 00pa3oBaHUS B 00JIACTAX, HE
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TpeOyIOMMX yriIyOJIeHHON MaTeMaTH4eCKON MOATOTOBKY;

- TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHUCIIE CaMO00pa30BaHUIO, 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 KOJUIEKTMUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKaMH B 00pa-
30BaTEJIbHOM, OOLIECTBEHHO MOJIE3HOW, Y4EOHO-UCCIIEN0BATENBCKON, TPOEKTHON U IPYTUX
BHJIaX JIESITEIIbHOCTH;

- OTHOIICHHE K TPO(HECCHOHATBPHOW NEATEIbHOCTH KaK BO3MOXKHOCTH YYacTHs B
PELIEHUH JINYHBIX, OOUIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

- MemanpeomMemHmblx:

- YMEHHUE CaMOCTOATEIBHO OIpPEACNATh LETU JAESITEIbHOCTH M COCTaBIATH IJIaHbI
NEATEIBHOCTH; CaMOCTOSTEIBHO OCYLIECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NEeSATENBHOCTh; UCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTHKEHUS MOCTABIICHHBIX
Hene M peanu3alUd IUIAHOB JESATENIbHOCTH;, BBIOMPATh YCHEIIHbIE CTPAaTEeTud B
Pa3IMYHbIX CUTYalUsX;

- YMEHHE MPOIYKTUBHO OOIIATHCA M B3aMMOEHCTBOBATH B IMPOLIECCE COBMECTHOM
JESITeIbHOCTH, YYUTBIBaTh MO3ULIMHU APYTUX YYACTHUKOB JAESITENBHOCTH, 3PPEKTHUBHO
pa3pelaTb KOHQJIUKTHI;

- BJIAJICHUE HABBIKAMH IO3HABATEIbHOM, y4eOHO-UCCIEI0BATEIbCKON U MPOECKTHOM
NEeSATENbHOCTH, HAaBBIKAMHU pa3pelieHus Mpo0jeM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSTENIbHOMY TOMCKY METOJIOB pEIICHUS MPaKTUYECKUX 3a]ady, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIbHOW MH(POPMalMOHHO-TIO3HABATEIbHOM
NEeATEIbHOCTH, BKJIIOYas YMEHHE OpPHEHTHPOBATHCA B  PA3IMYHBIX HMCTOYHHKAX
nH(pOpMalLMU, KPUTHYECKU OLIEHUBATh U UHTEPNPETUPOBATH MH(POPMALIMIO, OTYYAEMYIO
U3 Pa3JINYHbIX UCTOYHHUKOB;

- BJIAJICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHHE SICHO, JOTUYHO U TOYHO M3JIaraTh CBOKO
TOYKY 3PEHMS, NCIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEICTBA;

- BJIaJICHHE HAaBbIKaMU IO3HABATEJIbHOM peQIeKCMM KaK OCO3HAHMS COBEPILAEMBIX
JNEHUCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, T'PAHULl CBOETO
3HAHMS U HE3HAHUS, HOBBIX TO3HABATEIIBHBIX 3a/1a4 U CPEJICTB ISl UX JOCTHKECHUS;

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

* npeOMemHuix:

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

- chopMHPOBAHHOCTH MPEACTABICHUI O MAaTEMATUYECKUX MOHATUAX KaK Ba)KHEHIINX
MaTE€MaTUYECKUX MOJIENSAX, MO3BOJSIOIIMX ONUCHIBATH M WM3y4yaTh pas3HbIE IPOLECCHI U
SBJICHHSI; TIOHMMAaHHWE BO3MOXHOCTH AKCHOMATHYECKOIO IMOCTPOEHUS MaTEMaTUYECKUX
TEOPUH;



- BJIAJICHUE METOJAMM J10KA3aTEJIbCTB U AJrOPUTMOB PELICHUs, YMEHUE UX IPHUMeE-
HATb, IPOBOJUTH OKA3aTEIbHBIE PACCYKICHUA B XO€ PCIICHUS 3a/1a4;

- BJIAJICHUE CTAHJAPTHBIMU IIPUEMAMU PELICHUS PALIMOHAIBHBIX U UPPALIMOHAIIBHBIX,
[I0OKa3aTEIbHbIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;
UCIIO/Ib30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCJIE I IIOMCKA IIyTH
pelLIeHNs U WUIIOCTPALIUU PEIICHUS YPABHEHUN U HEPABEHCTB;

- ¢(hOpMHPOBAHHOCTh NPEACTABICHUA 00 OCHOBHBIX MOHATHSIX MaTEMaTHYECKOIO
aHallM3a W MX CBOMCTBAX, BIIAJICHHE YMEHHEM XapaKTepU30BaTh IMOBEACHHE (HYHKIIMIA,
HCIIOJIb30BaHMUE MTOYYCHHBIX 3HAHUM JJIs1 OTIMCAHUS U AHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMH ITOHATHSIMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX I'€OMETPUYE-
CKUX (urypax, uX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTb yYMEHHS pPaCIO3HAaBaTh
reoMeTpuyeckue (Urypbl Ha udepTexax, MOJEIAX U B pealbHOM MHUpPE; NMPUMEHEHHUE
M3YYEHHBIX CBONCTB T'€OMETPUYECKUX (PUTYp U QOpMyI sl pelIeHUs T€OMETPUUECKUX
3a/1a4 U 3374 C IPAKTUYECKUM COJEPIKAHUEM;

- c(hopMHpPOBAaHHOCTh MPEACTABICHUN O MpOLEccax M SABJICHUSAX, UMEIOLIUX BEpoO-
ATHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHUPE, OCHOBHBIX
MOHATHUAX JJIEMEHTAPHOM TEOPUU BEPOATHOCTEM; YMEHHMM HAXOIWThb W OLIEHHMBATH
BEPOATHOCTH HACTYIUIEHUS COOBITUM B MPOCTEHIIMX MPAKTUUYECKUX CUTyalUsX U
OCHOBHBIE XAPAKTEPUCTUKH CIIyYalHBbIX BEJIUYUH;

- BJIAJICHUE HABBIKAMU HCIIOJIb30BaHUsA TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IIPU
pELICHUH 3a1a4.

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 CI1O u cnennansuocteit CIIO.
AJITEBPA
Pazeumue nonamus o uucne
Ienbie 1 panvoHaNbHBIC yncia. JlelcTBUTENbHBIC Yucaa. [Ipubaudsicennvle 8bI4UCTIEHUS.
Komnnexcnuie uucaa.
Kopnu, cmenenu u nozapugmot
Kopuu u crenenu. KopHu HaTypaJlbHOM CTENEHW W3 4McClia U UX CBoOMcTBA. CTENEHM C
palMOHAIBHBIMU TIOKA3aTeJIsIMUA, UX CBoOMCTBA. CTENEHU C JEUCTBUTEIBHBIMU IOKAa3aTe-
nsmu. Ceoticmea cmeneru ¢ 0eucmeumenbHblM NOKA3amenem.
Jlorapudwm. Jlorapudm uncna. OCHOBHOE JOTapU(PMUUECKOE TOXKACCTBO. JlecsTuuHbIe U
HaTypaibHble Jorapudmel. [lpaBuna neiictBuii ¢ norapudpmamu. Ilepexon k HOBOMY
OCHOBAHHUIO.
[IpeoOpazoBanne anreOpandeckux BbeIpakeHUi. [IpeoOpasoBanue palMoOHAIbHBIX, HP-
paIMOHAIBHBIX CTETICHHBIX, OKA3aTEIBHBIX U JIOTAPU(PMUIECKUX BBIPAKCHUH.
Ilpakmuueckue 3anamus
Apudmernueckne ASHCTBUA HAA YHCIAMU, HAXOXKICHHUE NPUOTMHKCHHBIX 3HAYCHHM
BEJIMYWH M TIOTPEIITHOCTEN BBIYHUCIICHNH (A0COTIOTHON U OTHOCUTEIBHOI ), CDAaBHEHUE YHC-
JIOBBIX BBIPAKECHUM.



Brruncienne u cpaBHeHHE KOpHEN. BpIoIHEHNE pacyeToB C paiuKaIaMHu.
Pemenne uppannonanbHbix ypaBHeHUN. HaxoxIeHrne 3Ha4Y€HUN CTENEHEN C pallMOHalb-
HBIMH TOKa3aTensiMu. CpaBHeHue cteneHel. [IpeoOpa3zoBaHust BEIpAKEHUM, COIEPKAIINX
cTerneHu. Pemenune noka3areabHbIX YPABHEHUMN.
Pemenne npukiagHeIxX 3a1a4.
Haxosxnenue 3HaueHuit jorapudma mno npou3BojIbHOMY OCHOBaHMIO. [lepexon oT ogHOTO
OCHOBaHMs K JApyromy. Beiuucienue u cpaBHenue jorapudmos. Jlorapudmuposanue u
MOTECHIMPOBAHUE BBIPAKCHUMU.
[TpubnamKeHHbIE BHIYUCICHUS U PEUICHUS MPUKIAAHBIX 3a/1a4.
Pemenne norapudmuueckux ypaBHEHHIA.
OCHOBbBI TPUTOHOMETPUH
OcHOBHbBIEC IOHATHS
Pannannas mepa yria. BpamarensHoe nBuxenne. CHHYC, KOCUHYC, TAHT€HC M KOTAaHTEHC
qyuca.
OCHOBHBIC TPHTOHOMETPHUYECKHE TOXKIECTBA
®opmynsl npuBeneHus. Popmynsl cinoxeHus. Dopmyibl yaBoeHuss PDopmynvt nojo-
BUHHO20 Y2la.
[IpeoOpazoBanust MPOCTEHIIINX TPUTOHOMETPUUECKHUX BBIPAKECHUIM
[IpeoOpa3zoBaHne CyMMbI TPUTOHOMETPUYECKUX (DYHKIHMI B TIPOU3BEACHUE U MPOU3BEIC-
HUS B CyMMY. Bowipaosicenue mpucoHomempuyeckux QyHKyull uepe3 maHeeHc nojlo8UHHO2O
apaymenma.
Tpuronomerpuvyeckue ypaBHeHHUsI U HEPABEHCTBA
[Ipocreiimme TPUTOHOMETPUYECKUE ypaBHEHUS. [Ipocmeiiwiue mpuconomempuyeckue
HepageHcmeaa.
OOpatHble TPUTOHOMETPUYECKHUE (PYHKIIMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamus
PaananHbIi MeTON M3MEPEHUS YIJIOB BPALLEHUS U CBA3b C IPaLyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, (POPMYIBI CIOKEHHUS, YIBOEHUS, MPeo0-
pa3oBaHWE CYMMbI TPUTOHOMETPUYECKUX (YHKIHMA B MPOM3BEICHUE, MPEeoOpa3OBaHHE
MPOU3BEICHUSA TPUTOHOMETPUYECKUX byHKIMMA B CyMMYy. IIpocrenmue
TPUTOHOMETPUYECKUE YPABHEHHUSI U HEPABEHCTBA.
OOparHbie TPUTOHOMETPUYECKUE (DYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHTE€HC.

®YHKIUU, UX CBOMCTBA u rpapuxu
®Oynkiun. O0JIaCTh ONPEACTICHHS U MHOXECTBO 3HAUCHUI; 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.
OO6partnbie QpyHKIMU. OO1acmb onpedenenuss u 0OaAcCmb 3HAYeHUll 0OPAMHOU DYHKYUL.
I'pagux obpamnoti pynxyuu.



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

Onpenenenus GyHKUUN, X CBOMCTBA U IpaUKHU.

IIpeoOpa3oBanusa rpadukos. IlapannenbHblil EpeHOC, CUMMETPHUSI OTHOCUTENBHO OCEH

KOOPJIMHAT U CUMMETPUS OTHOCHUTEIBHO HAadajla KOOPAMHAT, CUMMETPHUS OTHOCUTEIBHO

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

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCHMOCTEN MEXAY IMEPEMEHHBIMU B PEAIbHBIX MPOLECCAX U3 CMEKHBIX

auctmriuH. Onpenenenne ¢ynkiuii. [loctpoenue u urenue rpadukos ¢ynkimii. Mccne-

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

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

CHHYyCa, KOCHMHYCa, TaHTreHca M KoTaHreHca. OOpaTHble (QyHKIMM W HUX TpaQUKU.

OOpartnuble TpuroHometpuueckue ¢yHkuuud. [IpeoOpazoBanus rpaduka (yHKIHH.

["apmonnueckue konebanus. [Ipuknaanele 3a1a4u.

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

beckoHneuHo yObIBatoliasi reoMeTpuiecKasi Mporpeccus U ee CyMMma.
[IpousBoanas. IloHsTne 0 MPOM3BOAHON (DYHKIMH, €€ T€OMETPUYECKUU W (DU3NUECKU
CMBICII. YpaBHEHUE KacaTeabHOH K rpaduky pyHkiuu. IIpons3BoHbIE CyMMBI, pa3HOCTH,
npou3BeJeHus1, YacTHble. [[ponM3BOHBIE OCHOBHBIX 3JIEMEHTapHbIX (QyHKUuU. [Ipumene-
HUE MPOU3BOJAHON K HCCIENO0BaHUIO (DYHKIUNA U MOCTPOEHUIO rpadukoB. Ilpouzsoomsie
00pamuou hyHKYUU U KOMROUYUU PYHKYUU.
[Ipumepsl UCHOJIB30BAaHUS MPOM3BOJHON JIJIl HAXOXACHHS HAWIYYILEro pEIICHUs B
MPUKIAAHBIX 3a1a4dax. BTopas npou3BogHas, €€ TEOMETPUUYECKUN U (PU3NIECKUN CMBICI.
HaxoxaeHue ckopocTH U1 poliecca, 3aJaHHOro (POpMYJION U rpapuKoM.
IlepBooOpa3nas u unrerpain. [IpumeHeHue onpeaeneHHOro MHTErpaia JJisi HaXOKICHUS
Iomaau KpuBoiuHeiHoi Tpaneunu. ®opmyna Herorona—IJleitoauna. [Ipumepst mpu-
MEHEHUS UHTErpaja B PU3UKE U T€OMETPUH.
Ilpakmuueckue 3anamus
YucnoBasi MoOCIeI0BaTENIbHOCT, CIIOCOOBI €€ 3a/laHusl, BBIUMCICHHS YJICHOB IOCIIEI0-
BarenbHOCTH. [Ipenen mocnenoBarenbHOCTH. beckoHeuHO yObIBaromias reoMeTpuyecKkas
IIPOTPECCHS.
IIpon3BoHAasA: MEXaHUUYECKUN U TEOMETPUUYECKUN CMBICI IIPOU3BOJHOM.
VYpaBHeHue kacarenbHOMl B obOmiem Buue. IIpaBuna u dopmynsl auddepeHIupoBaHms,
Tabnuia MPOU3BOJHBIX ANeMeHTapHbIX (QyHkumil. MccneqoBanue pyHKIMU C TOMOUIBIO
npou3BoAHON. HaxoxaeHne HauOoOJbIIEro, HAMMEHBUIETO 3HAYEHUS M AKCTPEMaJIbHBIX
3HAYCHUN (PYHKITHH.
WNurerpan u nepBoodOpasnas. Teopema Hetorona—IJleitOnuna. [Ipumenenrue 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.
PaBHOCHMIIBHOCTD ypaBHEHUI, 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 PEIICHUS.

Hcnonb3oBanre CBOMCTB U IpadukoB (GYHKUIMHA MPU PEIICHUH YPABHEHUN U HEPABEHCTB.
Meron wHTEepBanioB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA PEIICHUN
YpaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwvie 3a0auu

[IpuMmeHeHne MaTeMaTUYECKUX METOAOB JJIsl PEIICHUS COJIepAKATEIbHBIX 3a/lad U3 pas-
JUYHBIX 001acTel HAyKU U MPAKTUKH.

Nutepnperanus pe3ynbTaTa, yueT peajbHbIX OrpaHUYEHUH.

Ilpakmuueckue 3anamusn

Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHUi. [Ipeobpa3oBanue ypaBHEHUN.
OcHOBHBIE PUEMBI PEUICHUS YpaBHEHUH. PellleHne cucTeM ypaBHEHUIA.

Hcnonb3oBanre cBOMCTB U rpaduKoB DYHKIIMIMA JIJIS pellIeHUs YpaBHEHUN 1 HEPABEHCTB.
KOMBHHATOPHUKA, CTATUCTHUKA M TEOPUSA BEPOSITHOCTEM
JIeMeHTbl KOMOUHATOPUKH
OcHOBHBIC TTOHATUS KOMOWHATOPUKHU. 3a/1aud HA MOJICYET YKCIlia pa3MElIeHH, nepecra-
HOBOK, coueTanuii. Pemenue 3amau Ha nepedbop BapuantoB. @opmyna 6unoMa HeroToHa.

CaoiicTBa OMHOMUHANBHBIX KO PuimenToB. Tpeyronsauk [Tackans.
DJieMeHThI TeOPUU BEPOSATHOCTEl
CoObITHE, BEpOATHOCTh COOBITUSI, CIOKEHHE U YMHOXKEHHE BEpOSTHOCTEU. [lonsmue o
He3agucumocmu coovlmuil. /Juckpemnas CayyauHas 8eluyutd, 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 yeloBedUecKon xKu3HeAaesTeapHocTy. [IpaBuia komOuHnaropuku. Pere-
HUE KOMOMHATOPHBIX 3aj1au. Pa3melnenusi, couetanusi u nepectaHoBku. bunom HeroToHa
u TpeyroyibHuK [lackains. [lpukiiagaeie 3aaaun.
Knaccuueckoe onpeneneHnue BEpOATHOCTH, CBOWCTBA BEPOSITHOCTEHM, TEOpeMa O CyMME
BEpOSATHOCTEU. Brruuciienue BepositHocTen. [Ipuknannusie 3agaun. [IpencraBienne ynucio-
BbIX AaHHBIX. [[puknaaHbie 3aqa4n.
MHoOrorpaHHuKH
Bepmunsl, pebpa, rpanu MHOTOrpaHHuKa. Pazgepmia. Muocoepannvle 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 apajuiejenunesie, B Mpu3Me U MupaMu/ie.
Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.
[IpeacraBieHre O NPaBWIBHBIX MHOTOTPaHHUKaX (TeTpadjpe, KyOe, okTajjape, A0Je-
KadIpe U UKOCAdIPE).
Tes1a 1 MOBEPXHOCTH BpalllCHUA

Hunuuap u koHyc. YcedeHHbIH KoHyc. OCHOBaHUE, BhICOTA, OOKOBasi MMOBEPXHOCTh, 00-
pazyroias, pazsepTka. OceBble CEYEHUS U CEUECHHUS], MApaJIEIbHbIE OCHOBAHUIO.
Hlap u cdepa, ux ceuenus. KacarenpHas minockocTs K chepe.

HN3MepeHns: B reoMeTpuu
O6bvem u ero m3mepenue. aTerpanpHas ¢hopmyrna oobema.
@opMynbl 00beMa KyOa, MNPSMOYTOJIBHOTO Mapajuiefienuiena, MNpU3Mbl, LAIUHIPA.
®opmynibl 00beMa nupaMuibl U KoHyca. DopMysibl MI0OIMAAN MOBEPXHOCTEN UIUHIpA U
koHyca. ®opmynel 00bema 1apa u 1ionaau cepsl.
[Tono6ue Ten. OTHOLIEHUS IOIMAEH MOBEPXHOCTEN U 00BEMOB MOAOOHBIX TEI.

KoopauHaThl 1 BEKTOPBI
[IpsimoyrosibHas (AeKapTOBa) CUCTEMA KOOPAMHAT B MPOCTpaHcTBe. DopMyIia pacCTOSHUS
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. lIpoeknnsa Bexkrtopa Ha ock. Koopamuatel BekTopa. CKansipHOE NPOU3BEIECHUE
BEKTOPOB.
Hcnonbs3oBaHne KOOPAMHAT U BEKTOPOB MPHU PENICHUH MATEMATUYECKUX M 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 IUIOCKOCTBIO. Teopembl O B3aMMHOM PACIIOJIOXKEHUU IPSAMOM 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, MEXAY CKPEIIUBAIOIIMMUCS TPSIMBIMH, MEXTY MPOU3BOIBHBIMU (DUTYypaMu
B POCTPAHCTBE.
[TapannensHOe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema 0 niowjadu OpmocoHANbHOLU
npoeKyuu MHO20y20lbHUKA. B3auMHOE pacnoyiokKeHUe NpOCTPAaHCTBEHHBIX (UTYD.
Paznuynbie BUIbl MHOTOTpaHHMKOB. MX wu3oOpaxenus. CedeHus, pa3BEPTKHU MHOIO-
rpanHukoB. [lnomane noBepxHoctu. Buasl cumMeTpuii B mpoctpanctBe. CUMMETpUS Tl
BpaIllEHHUs] 1 MHOTOTPaHHUKOB. BhIuucieHue miomaae 1 o0-eMoB.
Bekropsl. [lelicTBus ¢ BekTtopamu. JlekapTroBa cucteMa KOOPAMHAT B IIPOCTPAHCTBE.
VYpaBHeHue OKpYXHOCTH, CPepbl, MIOCKOCTH. PaccTosiHue Mexay Toukamu. JlecTBus ¢
BEKTOpaMH, 3aJJaHHbIMU KoopauHaTaMu. CKalsipHOE MPOU3BEAECHUE BEKTOPOB. BekTopHOE
YPaBHEHHE NMPSIMOM U TIIOCKOCTH. VICIIOIp30BaHNE BEKTOPOB MPH JI0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUH.
JIns BHEAYIMTOPHBIX 3aHIATHUWA CTYAEHTAM HApsAYy C PEUICHHEM 33Ja4 W BBITIOJHCHUS
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MPAKTUYCCKUX SaI[aHI/Iﬁ MOXHO IPCATIOKUTL TEMbI NCCIICIOBATCILCKHUX U pe(l)epaTI/IBHBIX
pa60T, B KOTOPBIX BMCCTO CCpI/Iﬁ OTACIIBbHBIX MCJIKHUX 3aJda4 1 yr[pa}KHeHI/Iﬁ mpcajrararoTcAa
CIOKCTHBIC 3a1aHM:, Tpe6YIOHII/IC HHHTCHLHOﬁ pa6OTI)I B paMKax O,HHOﬁ MaTEeMaTHYE€CKOU
CUTyaluu. OTH TEMBI MOI'yT OBITH KaK HHAWBUAYAJIBHBIMU 3a1aHUAMHU, TaK U T'PYIIIIOBBIMHA
JJIA COBMCCTHOI'O BBITIOJTHCHHSA UCCIICA0OBAHMS.

Ilpumepnvie memot pegpepamos (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.

. ['padnyeckoe penieHne ypaBHEHU 1 HEPABEHCTB.

. [IpaBuIBHBIE U NTOIYNIPABUIBHBIE MHOTOTPAHHUKH.

. KoHnueckue ceuyeHus: U uX NPUMEHEHHUE B TEXHUKE.

. [Tonstue nuddepeHumana u ero NPUIOKEHHUS.

. CxeMbl IOBTOPHBIX UCIIBITAHUN bepHyIum.

. HccenenoBanue ypaBHEHH U HEPABEHCTB € NTAPaMETPOM.
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TEMATHUYECKOE IINTAHUPOBAHHUE
[Ipu peanuzanuu conepkaHusi 00IIe00pa3zoBaTeIbHON yueOHOW qucHuIuInHbl «Marema-
THKa: anrebpa M Hayajga MaTeMaTHYECKOro aHaju3a; FEOMETPHUs» B IMpeJenax OCBOCHHUS
[IIICC3 na 6a3e OCHOBHOrO O0IIEr0 00pa30BaHUS C MOJYYEHHEM CPEIHEro OOIIEero
oOpa3zoBaHMsI MakCHUMallbHasi yuyeOHasi Harpy3ka oOydaromuxcs coctaBiser 234 yaca, u3
HUX ayauTopHas (oOsi3aTenpHasi) Harpy3ka oOOydYaromIMXcs, BKIIOYas MPaKTUUYECKUE
3aHATHS, — 156 4acoB; BHEAyJUTOpHAs CaMOCTOSITENIbHAs paboTa CTyAEeHTOB — 78 4acoB.

TemMaTuyecKu MJIaH

Bun yuebnoit paboTbl KommuecTBo gacos

Ay,I[I/ITOprIe 3aHATHA. Conepx(aHI/Ie o6yquI/151.

Bsenenue

PazBuTHE MOHITHS O YHCIIC

Kophu, cTenenu u jjorapu@msl 20
[IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE 14
KomOunaropuka 10
KoopauHaTsl 1 BEKTOPHI 10
OCHOBBI TPUTOHOMETPUU 16
OyHKIMH U TpaduKu 14
MHOTrOrpaHHUKH U KpYTJIbIE TEJa 14
Hauana MaTeMaTHYeCcKOro aHaIn3a 16
VHTerpai u ero NpuMeHeHe 8
JIeMEHTBI TEOPUHU BEPOSITHOCTEN U 10
MaTeMaTHYECKOW CTATUCTHKHI

YpaBHEHMsI U HEPABEHCTBA 14
Toro 156

BHeay,Z[I/ITOpHaSI CaMOCTOATCIIbHaA pa60Ta

[loaroToBKa BBICTYIUIEHUH T10 3aIaHHBIM TEMaM,
TOKJ1a/10B, pedepaToB, 3¢ce, WHIUBUIYATBHOTO 78
[MPOEKTa C UCTOIb30BaHNEM HUH(DPOPMAIIMOHHBIX
TEXHOJIOTHHI U JIp.

Ilpomerncymounas ammecmauus 6 popme IK3amena
Bcero 234
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM AEATEJBHOCTHU CTYJIEHTOB

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBHOCTU CTYACHTOB (Ha YPOBHE

Coneprxkanue o0ydeHus . .
AP i y4eOHBIX ICUCTBUIN)

BaencHue O3HaKOMJIEHHUE C POJIbI0 MAaTEMAaTUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
WH()OPMAITMOHHBIX TEXHOJOTHUIX U MTPAKTUUYECKON NeATEILHOCTH.
O3HaKOMJICHUE C LEJIIMH U 33Jja4aMy U3yUYEHUSI MATEMAaTHKU ITPU OCBOCHHUU
crenuaibaocteil CITO

AJI'EGPA
Pa3BuTHe MOHATHS O BeinosnHenne apu@MeTuuecKkux IeMCcTBUI HAJl YUCIIaMH, COYETast YCTHBIE U
q1ClIe [IACbMEHHBIC [TIPUEMBI.

Haxoxaenne npuOIMKeHHBIX 3HAYCHUI BETMYMH U TIOTPELIHOCTEN
BBIYHMCIICHUM (a0COJIFOTHOM U OTHOCUTENILHOM ); CPABHEHUE YHCIIOBBIX
BBIPAXKCHUI.

HaxoxieHne ommOoK B MPeoOpa30BaHMSIX U BEIYUCICHUSX (OTHOCHUTCS KO
BCEM IYHKTaM [IPOrPaMMBbI)

Kophu, crenenu, jora- |O3HaKOMJICHHE C TOHATHEM KOPHsI N-Ii CTENEHU, CBOWCTBAMHU PAIMKAIIOB U
pUGMBI [paBUJIaMU CPABHEHUSI KOPHEH.

DopMyJIMPOBAHUE ONPEAEICHUS KOPHS U CBOMCTB KOpHEW. Briunciienue u
CpaBHEHUE KOPHEH, BBINIOJHEHUE MPUKUJIKM 3HAYEHUSI KOPHSI.
[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUN, COJEPKALINX
paguKabl.

BrinosHeHue pacueToB 1o (GopmynnaM, CoEpKalUM paguKaibl, OCy-
[IECTBIISI1 HEOOXOIUMBIE MTOJICTAHOBKH U mpeoOpazoBanus. OnpenenacHue
PAaBHOCUIIBHOCTH BBIPAKEHUN ¢ pajuKanamu. Pemenue nppannoHanbHbIX
YPaBHEHUU.

(O3HaKOMJIEHHUE C MTOHSITHEM CTENIEHH C JeHCTBUTEIbHBIM [T0OKA3aTENEM.
Haxo’xeH1e 3HaueHul CTeneHu, UCII0b3ysl TPH He0OXOAUMOCTH
WHCTPYMEHTAJIBHBIE CPENICTBA.

3anucheiBaHUE KOPHS N-I CTENIEHH B BUJIE CTENEHHU C JPOOHBIM MOKa3aTeIeM U
Ha000POT.

DopMyIIMpPOBAHUE CBOMCTB CTEIIEHEN. BhIUMCIeHNE CTeneHel ¢ pa-
[IIOHAJIBHBIM I10KA3aTEJEM, BBIIIOJIHEHNE IPUKHIKA 3HAYEHUS CTEIICHH,
CpPaBHEHUE CTEIIECHEN.

[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUN, COJEPKALINX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHUN.
O3HaKoOMJIEHHE ¢ TPUMEHEHNEM KOPHEW U CTeNeHel IPY BhIYUCICHUU
CPEIHMX, JEJICHUH OTPE3KA B «30JI0TOM CEYEHUM». Perienne npukiaaHbix
3a/1a4 Ha CJIOXKHBIE MPOLIEHTHI

[IpeoOpazoBanme anre- |BoimonHeHUe TpeoOpa3oBaHU BEIPAXKEHHH, MpUMEHEeHnEe popmyIl,
OpanvecKnX BBHIPAKEHU [CBS3aHHBIX CO CBOMCTBAMU CTETICHEH U IOTapu(MOB.

Ornpezenenne 00J1acTH TOMyCTUMBIX 3HAUYEHUHN JIOTapru(MUIECKOTO
BbIpakeHUs. Pemienne norapuMuuecknx ypaBHEHUN

OCHOBBI TPUTTOHOMETPUN

OCHOBHBIE MOHATHUS M3ydyeHue paluaHHOTO METO/1a U3MEPEHUS YIIJIOB BpallleHUsI U X CBS3H C
rpaaycHoi Mepoil. M300paxeHune yrioB BpallleHusl Ha OKPY>KHOCTH,
COOTHECEHHE BEIMUUHBI YIJIa C €r0 PaclOoI0KEHUEM.

dopmynupoBaHHe ONpeIeIeHN TPUTOHOMETPHUYECKUX (DYHKIIMIA 11 YTIIOB
[MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYToJIbHUKA U 00BSICHEHUE UX
B3alMOCBS3HU
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OCHOBHBIE TPUTOHOME-
TPUYECKUE TOXKIECTBA

[ IpMeHEHNE OCHOBHBIX TPUTOHOMETPHYECKUX TOKIECTB JJIS1 BBIYACICHUS
3HAYEHU TPUTOHOMETPHUYECKUX (DYHKIMNA IO OJTHON M3 HUX

[IpeoOpa3oBanus npo-
CTEHIINX TPUTOHOMETPU-
YECKUX BBIPAKEHUN

3y4enne OCHOBHBIX (pOPMYJT TPUTOHOMETPHU: (POPMYJIBI CIOKEHHS,
YIIBOCHHUS, IPEOOPa30BaHMsI CyMMbI TPUTOHOMETPHUYECKUX (DYHKIIUN B
NPOU3BECHNE U TIPOU3BEACHUS B CYMMY M IPUMEHEHHE TIPH BEIYUCICHUN
3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAKEHHUS U YIPOILEHUS €TO.
O3HaKOMJICHHE CO CBOMCTBAaMU CHMMETPHHU TOYEK HA €IMHUYHOM
OKPY>KHOCTH M TPUMEHEHHE UX ISl BBIBOAA (DOPMYIT IPUBEICHHS

[Ipocrelilye TpUroHo-
METPUYECKUE YPaBHEHUS
U Hepaeencmea

Pemmenue o ¢gopmysaam U TPUTOHOMETPUUECKOMY KPYTy MPOCTEUILINX
TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeneHne oOUIMX METOJIOB PEIIeHHs YpaBHEHUH (IIpUBEIEHUE K
JTMHEIHOMY, KBaIpaTHOMY, METO/1 Pa3JI0KEHUS HA MHOKUTEIH, 3aMEHBI
[EePEeMEHHOI) NP PElIeHUH TPUTOHOMETPUUECKUX YpaBHEHHM. Y MeHue
0TMEYaTh Ha KPyre PeLeHUs] IPOCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB

APKCHHYC, apKKOCHUHYC,
QpKTaHI€HC Yncia

(O3HaKOMJICHHE C TOHITHEM OOPATHBIX TPUTOHOMETPHUUECKUX (YHKITUH.
M3ydeHue onpeaeneHuil apkCuHyca, apKKOCUHYca, apKTaHT€Hca Yncia,
dbopMynupoBaHue uX, U300paKeHHe Ha eAMHUYHOU OKPYKHOCTH,
MPUMEHEHHE TIPU PEIICHUH YpaBHEHHHA

®YHKIIWH, X CBOMCTBA U T'PA®UKU

DyHKIUY.
[loHsiTHE O HEIIPEPBIBHO-
CTH (PYHKIIMU

O3HaKOMJIEHUE C IOHATHEM EPEMEHHON, TPUMEPaMH 3aBUCUMOCTEN MEXY
[ICPCMCHHBIMU.

O3HaKOMJICHHUE C TIOHATHEM rpaduKa, ONpeAeICHHE MPUHAICKHOCTH TOYKH
rpaduky ¢pyakiuu. OnpeneneHue mo GopMylie MpOCTEHIIel 3aBUCUMOCTH,
BuJa ee rpaduka. Boeipaxkenue o popmyne oaHOM nepeMeHHO yepes
npyrue.

O3HakoMIIEHHE ¢ ompesienieHneM GyHKINH, (GOpMyITHPOBAHUE €TO.
Haxoxnenue 001acTy onpeAaeieHus U 00JacTy 3HAaYCHUH (PYHKIIMH

CBoiicTBa (yHKIHU.
['paduueckas unrep-
nperarys. [Tpumepst
(YHKIIMOHAJIbHBIX 3a-
BHCUMOCTEH B peabHbIX
Mporeccax 1 SBICHUSAX

O3HaKoMJIEHHE ¢ TpUMepaMy (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHbIX
[IPOLIECCAX U3 CMEXKHBIX TUCIUIUIMH.

(O3HaKOMJIEHHE C JOKAa3aTEIbHBIMU PACCYXICHUAMH HEKOTOPBIX CBOMCTB
TMHENHON M KBaJpaTUYHON (YHKIIUI, IPOBEIEHUE UCCIIeI0BAHNS JTMHEHHOM,
KyCOYHO-JTMHEWHOM, APOOHO-TMHEHHON U KBaIpaTUYHOHN (PyHKIIHIA,
noctpoeHue ux rpaguxos. [loctpoenne u urenne rpadpukoB QyHKIUH.
VccnenoBanue QyHKIMH.

CocraBieHre BUJ0B (PYHKIMI 10 TaHHOMY YCJIOBHIO, pEeIlIeHUE 3a/]a4d Ha
DKCTPEMYM.

BrinonHenue npeoOpa3oBanuii rpaduka GyHKIMH

OO6paTHble QYHKIUU

W3yuennie nonsmus o6pamuoil pyHKyuu, oipesIelIecHue BUIA U HOCMpPOeHUe
epaguxa obpamuotl yHKyuu, HaxoxHcoeHue ee 0baacmu onpeoeieHus u
obnracmu 3navenui. Il puMeHeHne cBOMCTB (PyHKIUN TPU UCCIIEIOBAaHUT
YpaBHEHUIT U pEIICHNH 3a]1a4 Ha SKcTpeMyM. O3HAaKOMJICHHUE C TIOHSITHEM
CIIOXKHOU (QYHKIIUU

CrenenHsle, okasa-
TebHbIE, TIOTapUpMu-
YECKUE U TPUTOHOME-
Tpuueckue QyHKIUU.
OOpatHble TPUTOHOME-
Tpuueckue GpyHKInuu

Beruucnenue 3HadyeHui GyHKIUH 10 3HaUEeHUIO aprymenTa. OnpeneneHue
MOJIO’KEHUS TOUKH Ha TpaduKe Mo ee KoopJAuHaTaM U Hao0opoT.
lcrionb30BaHue CBOMCTB (DYHKIIMIA /U1l CpaBHEHHS 3HAYSHUH CTereHel u
norapuMoB.

[TocTpoeHne rpa kOB CTENIEHHBIX U JOrapuPpMHUUECKUX HYHKINH.
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Perennie nmokazareabHbIX U JOrapu(PMUUECKUX YPaBHEHUM U HEPABEHCTB 110
M3BECTHBIM aJITOPUTMaM.

O3HaKOMJICHHE C TOHATHEM HENMPEPHIBHON NEPUOANYECKON PYHKIUH,
(dbopmynupoBaHUE CBOICTB CHHYCA U KOCHHYCA, TOCTPOCHHUE X TPaPHKOB.
O3HaKOMJICHHE C TOHITHEM FAPMOHUUYECKUX KOJIEOaHUI U TpUMepaMu
rapMOHUYECKHUX KOJIeOAHUH I OMCAHMS TPOLECCOB B (PU3HMKE U APYTHX
00JacTsIX 3HAHUA.

O3HaKOMJICHHE C TIOHSATHEM Pa3phIBHOM MEPUOANYECKON (PYHKITUH,
dbopMynupoBaHUE CBOMCTB TaHI€HCA U KOTAHT€HCA, TOCTPOSHUE UX
rpaduKoB.

[IpumeneHnne cBOMCTB (PYHKITUH JJII CPAaBHEHMSI 3HAYCHUH TPUTOHOME-
TPUYECKUX (YHKIIUH, pEIICHUs] TPUTOHOMETPUUYECKUX YPABHCHU.
[[locmpoenue epaghuxos 0Opamuwix MpueoOHOMempuUYecKux QyHKYutl u
onpeoeneHue no 2papuKam ux ceoucms.

BrinmonHenue npeoOpa3oBanusi rpaguKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnemoBaTenbHOCTH

O3HAKOMJIEHHE C ITOHATHEM YHCIOBOH MOCIEA0BATEILHOCTH, CIIOCO0AMH €€
3a7aHusl, BBIYUCICHUSIMH €€ YJIECHOB.

Os3naxomnenue ¢ nouamuem npeoena nociedogamenvHocmu. O3HAKOMIICHHE C
BBIYUCIICHEM CYMMbI O€CKOHEYHOTO YKCIIOBOTO Psijia Ha IPUMEpPE
BBIUMCIICHHSI CYMMBI O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYCSCKON MMPOTPECCHH.
Penrenue 3aa4 Ha mpuMeHEeHUE (POPMYITBI CyMMbI OECKOHEYHO YOBbIBaIOIICH
TCOMETPHUYECKON MPOTPeCcCun

[IpousBoaHas U ee pH-
MEHEHHE

O3HaKOMJIEHHE C TIOHATHEM IIPOU3BOIHOM.

M3ydenue u GpopMyInpoBaHHUE €€ MEXaHUYECKOTO U TEOMETPUUECKOTO
CMBICJIa, U3yYEHHUE aJITOPUTMA BBIYUCIIEHHS IPOM3BOIHOMN HA IPUMEPE
BBIYHCIICHUS] MTHOBEHHOM CKOPOCTH M YTJIOBOTO Kod(hduIimeHTa
KacaTeJIbHOM.

CocraBiieHH€e ypaBHEHUs KacaTelIbHOM B 00IIEM BHJIE.

YcBoeHue mpaBui U epeHIupoBaHts, TA0INIbI TPOU3BOIHBIX
hIIeMEHTapHbIX (PYHKUMH, TpuMeHeHue 17 auddepenupoBanus GyHKIU,
COCTAaBJICHUS] YPaBHEHUS KacaTeJIbHOM.

W3yueHnune TeopeM 0 CBS3U CBONCTB (DYHKIIMH U MIPOU3BOIHOM, (OPMYITUPOBKA
UX.

[IpoBeneHne ¢ MOMOLIBIO TPOU3BOIHON UCCIIETOBAaHUS (PYHKIIMH, 33 1laHHOM
bopmyoit.

'Y cTaHOBIIEHUE CBSI3U CBOMCTB (DYHKIIMM U IPOU3BOJHON MO UX rpaduKaM.

[ IpMeHeHre TPON3BOJHOM I PEILIEHUS 3a]a4 Ha HAXO0XKJIEHUE
HauOO0JIbIIEr0, HAMMEHBIIIEr0 3HaYSHHS U Ha HaX0XKJIEHUE KCTpeMyMa

[TepBooOpasnHas u
MHTETrpal

O3HaKOMJIEHHE C TOHATHEM MHTErpasia u nepBooOpa3Hoil.

M3ydyeHue mpaBuiia BEIUKMCICHUSI TEpBOOOpa3HOi U TeopeMbl HproToHa—

JleiiOHM1Ia.

Pemenue 3a1ay Ha CBs3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUUCIICHUE
epBOOOPA3HOM U1 JaHHOW (DYHKIIMH.

Pemenue 3a1a4 Ha MPUMEHEHNE UHTETpalia JAJis BBIYUCICHUS PU3NYECKUX
BEIIMYUH U IUIOLIAIEH

YPABHEHUA 1 HEPABEHCTBA
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YpaBHEHUS U CUCTEMBI
ypaBHeHuli HepaBeHncTBa
11 CUCTEMBI HEPABEHCTB C
NIByMsI IEPEMEHHBIMU

O3HaKOMJICHUE C TIPOCTEHIITUMU CBEJICHUSAMH O KOPHSIX alreOpandecKux
YpaBHEHUH, MOHATHSAMHU UCCIIEIOBAHUS YPABHEHUHN U CUCTEM YPaBHEHHUI.
M3ydeHue Teopun paBHOCWIBHOCTH YPAaBHEHUN U €€ nmpuMeHeHus. [1o-
BTOPEHUE 3alUCH PEIICHUS CTAaHAAPTHBIX YpaBHEHUN, TPUEMOB IIPE00-
pa3oBaHUs YPaBHEHU JIJIs CBEACHUS K CTAH/IAPTHOMY YPaBHEHHUIO.

PenieHue paloHaIbHbIX, UPPALMOHAIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcrionb30BaHue CBOMCTB M rpadMKOB (DYHKITUHN IS PEIICHUS] ypaBHEHUH.
[ToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUSI CUCTEM.

Perienue ypaBHEHHH ¢ IPUMEHEHNEM BCEX NPUEMOB (Pa3JIoKEHUs Ha
MHOYHUTEJIH, BBEJCHUS HOBBIX HEM3BECTHBIX, ITOJICTAHOBKH, IpaduuecKoro
METO/1a).

Perienue cucteM ypaBHEHHUH ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HaKOMJIEHHE C OOIMMH BOIPOCAMH PEIICHUS] HEPABEHCTB U UCIOJIb-
30BaHME CBOWCTB M rpa)KoB (PYHKIUH P pEIICHUH HEpaBEeHCTB. Pemenne
HEPaBEHCTB U CHCTEM HEPABEHCTB C IPUMEHEHHEM PA3JIMYHbIX CLIOCOOOB.
[IpMeHeHre MaTEMaTUYECKUX METOJIOB JUIsl PEIICHUS COIEPKATEIbHBIX
3ajjay U3 pa3IMuHbIX 00JacTel HayKu U MpakTUkU. IHTepnpeTupoBanue
PE3yJIbTaTOB C YUETOM pEAJIbHbIX OIpPaHUYEHUN

BJIEMEHTBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEN U CTATUCTHUKH

OCHOBHBIC TTOHSTHS
KOMOWHATOPUKH

3yueHne mpaBuia KOMOMHATOPUKHU U IPUMEHEHUE TIPU PEIICHUH
KOMOMHATOPHBIX 3a/1a4.

PemeHrie KOMOMHATOPHBIX 3a/1a4 METO0M Iiepedopa U 10 IpaBUITy
YMHOXKEHUS.

(O3HaKOMJIEHHE C TOHATUSIMH KOMOMHATOPUKU: Pa3MEIIEHUSIMHU, CO-
YeTaHUSMM, TIepEeCTaHOBKaMH U (POPMYIIaMU JJIS1 UX BBIYMCIICHHUS.
OObsicCHEHHE U IpUMEHEeHue GopMYJI 1711 BBIUMCIICHHS pa3MEeLIeHHH,
MEPEeCTaHOBOK U COYETAHUH MPH peLIeHUH 3aay.

Oznakomiuenue ¢ 6uHoMoM HbtoToHa u TpeyronsHukoM Ilackans. Pemenue
MPaKTUYECKHX 3a/1a4 C UCII0JIb30BAaHUEM MOHATHUI U NIPpaBUI KOMOMHATOPUKHU

JJIEeMEHTHI TEOPUH
BEPOATHOCTEN

3yueHune KI1acCu4ecKoro OnpeeseHns BEpOSTHOCTH, CBOMCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEN.

PaccMoTpeHne npuMepoB BBIYUCIIEHUS BEPOSATHOCTEN. Pemenne 3a1a4 Ha
BBIUMCIIEHHE BEPOATHOCTEH COOBITUI

[IpencraBneHue JaHHBIX
(TaOnHIIBl, TUATPaMMBI,

rpadukm)

O3HaKOMJIEHUE C MPEICTABIIEHNEM YUCIIOBBIX JAHHBIX U UX XapaKTe-
PUCTUKAMHU.

Perenne mpakTHYeCKUX 3aJa4 Ha 00pabOTKY YMCIIOBBIX JAHHBIX,
BBIYMCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA
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[[psiMbI€e ¥ TJIIOCKOCTH B
[IPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEICHUE N0KA3ATEIbCTB IIPU3HAKOB B3aUMHOTO
PaCIIOJIOKEHUS IPSAMBIX U IIJIOCKOCTE. Pacnio3HaBaHue Ha yeprexax u
MOJIEJISIX Pa3IMYHBIX CJIIy4aeB B3aUMHOTO PACIIONIOXKEHUS NPSMBIX U
[IJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKIAEHUN. POpMYIMpPOBAHKE
OIpECIICHUH, IPU3HAKOB U CBOMCTB NMAapaJUICIbHBIX U NEPIECHIUKYIIAPHBIX
[IJIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YIJIOB.

BEINIOJIHEHUE TIOCTPOEHMS YIIIOB MEKIY MPSMBIMHU, IPSIMOM U INIOCKOCTHIO,
MEXy IINIOCKOCTSIMU 110 ONUCAHUIO U PACIIO3HABAHUE UX HA MOJEIISX.

[ IpyMeHeHrnEe TPU3HAKOB ¥ CBOMCTB PACIIOJIOKEHHUS MIPSIMBIX U INIOCKOCTEN
[IPU PELICHUH 3a/1a4.

300pakeHre Ha pUCYHKaX U KOHCTPYMPOBAHUE HA MOJEIISAX Tep-
[IEHUKYJISIPOB ¥ HAKJIOHHBIX K IUIOCKOCTH, MIPSIMBIX, MTapaJuICIbHbIX
[JIOCKOCTEH, YIJIOB MEXAY NPSAMON U IJIOCKOCThIO U 00OCHOBAaHUE
[HOCTPOCHUS.

Penienue 3a1a4 Ha BBIYUCICHUE FEOMETPUUECKUX BelnUunH. OnrcbIBaHue
PACCTOSIHUSA OT TOYKHU J10 INIOCKOCTH, OT IIPSIMOM 10 TUIOCKOCTH, MEXKIY
[JIOCKOCTSIMU, MEKAY CKPEIIHUBAOIIUMHUCS IIPSIMBIMU, MEKIY
POM3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTBE.

dopMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeM
CYLIECTBOBaHMsI, CBOHUCTBA).

300pakeHre Ha yepTeKax U MOJEIISAX PACCTOSIHUS U 0OOCHOBAaHUE CBOMX
cykaeHuil. OnpeneacHe U BEIUUCICHUE PACCTOSIHUM B IPOCTPAHCTBE.
[Ipumenenue GopMyIl U TEOPEM IJIAHUMETPUU AJIS PELLICHUS 3a/1au.
O3HAaKOMJICHHE C TOHATHEM NIapAJUIEIBHOTO POCKTUPOBAHUS U €T0
cBolicTBaMu. Popmynuposarue meopemvl 0 NIOWAOU OPMOLOHATLHOU
npoeKyuU MHO20Y20NbHUKA.

[IprMeHeHne Teopuu s 000CHOBAHUS IOCTPOECHUHN U BHIYMCICHUH.
ApPryMEHTUPOBAaHUE CBOUX CY)KJIEHUI O B3aMMHOM PaCIOJIOKEHUH
[IPOCTPAHCTBEHHBIX (QUTYD

MHOrorpaHHUKH

Onucanue U XapaKTEpUCTHKA PA3JIMYHbIX BUJIOB MHOIOIPaHHUKOB,
[EePEYUCIIEHNE UX PJIEMEHTOB U CBOWCTB.

300pa’keHrie MHOTOIPaHHUKOB U BBIIIOJHEHHE TIOCTPOCHUS Ha U30-
6pa)KeHI/I$IX 1 MOJCTIAX MHOTOTPaHHHUKOB.

BbruncieHne TMHENHBIX 2JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTYypalusx, apryMEHTUPOBAHNE CBOUX CYXJAECHUNU. XapaKTepUCTHKA U
n300pakeHNe CeUCHUS,pA38epmMKU MHO202PAHHUKOSG, BBIYUCIICHNE TTOa1ei
[MOBEPXHOCTEH.

[TocTpoeHne mpocTelIuX ceueHnit Kyoa, mpu3Mbl, mupaMuabl. [Ipumenenue
(aKTOB U CBEJIEHU U3 TUIAHUMETPHUH.

O3HaKOMJIEHHE C BUJJaMU CUMMETPHUI B IPOCTPAHCTBE, (POPMyIHpOBaHUE
ONpEAEIEHUI U CBOMCTB. XapaKTepUCTHUKAa CHMMETPHUH TEJ BPALECHUS U
MHOTI'OT'PaHHUKOB.

[[piMeHEeHNEe CBOMCTB CHMMETPHHM NIPU pelleHnH 3a1ad. Vcnonb3oBanue
HpI/I06peTeHHLIX 3HAaHUH JJI1 UCCIICIOBAHUA U MOACIIMPOBAHUSA HECIIOKHBIX
3a1ad.

I/I306pa)KCHI/Ie OCHOBHBIX MHOT'OT'PAHHWKOB W BBIIIOJTHCHHUEC PUCYHKOB I10

YVCIOBUSIM 3aJ1a4
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Tena u MOBEpXHOCTH
BpaLLlCHUS

O3HaKOMJICHUE C BUIAMU TeJI BpalieHus, (GOpMyJIHpOBaHUE UX ONPEACIICHUMA
1 CBOMCTB.

DopMyJIUPOBAHUE TEOPEM O CEUCHUU Iapa MIOCKOCThIO U MIIOCKOCTH,
KacaTeJbHOH K cdepe.

XapakTepucTUKa U 1300paKeHUE TN BpallleHUs, UX Pa3BEPTKU, CEUCHUSI.
Pelienue 3a1a4 Ha NOCTPOEHKUE CEUEHUM, BBIYMCIICHHUE JJIMH, PACCTOSIHUM,
yrI0oB, momanaei. [IpoBenenune qoka3aTeabHbIX PACCYKICHUMN MIPU PEIICHUN
3aj1a4.

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

M300pakeHre OCHOBHBIX KPYIJIBIX TEJI U BBHITIOJIHEHHE PUCYHKA IO YCIIOBHIO
3ajgayu

l3MepeHus: B reoMeTpuu

O3HaKOMJIEHHE C MOHATUAMU IUIOLIAAN U 00beMa, aKCHOMaMU U CBOMCTBaMHU.
Pemrenue 3a1a4 Ha BBIYHUCIICHUE TUIOMIAICH TIIOCKUX (PUTYpP ¢ IPUMEHEHHEM
COOTBETCTBYIOLIMX (hopMyI U (HAaKTOB U3 IIIaHUMETpuH. V3yueHue Teopem o
BBIYUCIICHIH 00BEMOB IPOCTPAHCTBEHHBIX TEJI, pEIICHUE 3a/1a4 Ha
nprMeHeHue (GopMyIl BbIUnciIeHus: 00beMoB. Mzydenue Gpopmyit ams
BBIYMCIICHHS TUIONIA/1EW IOBEPXHOCTEM MHOTOTPAHHHUKOB U TEJI BPALICHUS.
O3HaKOMJIEHHE C METOJIOM BBIUMCIICHUS IJIOLIAIU [IOBEPXHOCTH C(EephI.
Pemenne 3a1a4 Ha BBIYKACIICHUE IUIOMAEH TIOBEPXHOCTH IIPOCTPAHCTBEHHBIX
Tel

KOOpI[I/IHaTBI H BCKTOPLI

(O3HaKOMJICHHE C IOHATHEM BeKTOpa. M3ydeHune 1ekapToBOM CHCTEMBbI
KOOPJIMHAT B IIPOCTPAHCTBE, IOCTPOCHHUE 110 33JaHHBIM KOOPJAMHATAM TOYEK U
[JIOCKOCTEM, HaX0XKACHUE KOOPANHAT TOYEK.

Haxosxaenne ypaBHEHUH OKPYKHOCTH, Cephl, TNIOCKOCTH. Beraucienne
PACCTOSIHUI MEXAY TOUKaMHU.

3yueHne CBOMCTB BEKTOPHBIX BEJIMYHH, ITPABUJI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPAaBUIl HAXOXKAEHUSA KOOPAUHAT BEKTOPA B
[IPOCTPAHCTBE, ITPABUJI ICUCTBUM C BEKTOPaMH, 3aJaHHBIMUA KOOPJIUHATAMH.
€HEHUE TEOPUH IIpU PELICHUHU 3a/1a4 Ha JACHCTBUA ¢ BeKTopaMu. M3yueHue
CKAJIIPHOTO IIPOU3BEJCHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHUS IIPSIMO U
[JI0CKOCTH. [IpuMeHeHNe TeOpUH IIPU PELICHUU 3a/1a4 Ha IEUCTBUS C
BEKTOPAaMH, KOOPJIWHATHBIN METOJI, IPUMEHEHNE BEKTOPOB 11 BBIYUCIICHUS
BEJIMYMH YIJIOB U paccTOsIHUM. O3HAKOMIIEHHUE € JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPUHN O B3aUMHOM PACIIOJIOKEHUH IIPSMBIX U IJIOCKOCTEN €
HCIIOJIb30BAaHUEM 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 nporpaMMmbl y4eOHOW AMCHUILUIMHBI «Marematuka: anreOpa M Hayaia
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.

IToMetienre kaOUHETA AOJKHO YJIOBIECTBOPATH TpeOoBaHUsIM CaHUTAPHO-IIHIEMHUO-
noruyeckux npaBui U HopMatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIEHO THIIO-
BBIM 00OpYZOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHUCIIE CICIHATIA3H-
pPOBaHHOW y4eOHOU MeOeblo U CpecTBaMU OOYUEHHMsI, TOCTATOYHBIMU JIJIsl BBITIOJIHEHUS
TpeOOBaHMI K YPOBHIO MOJATOTOBKH 00y4aromuxcsl.

B xa0unere 10KHO OBITH MYJIbTUMEIUNHOE 000PYI0BaHUE, TOCPECTBOM KOTOPOTO
YYaCTHUKH  00pa30BaTelbHOTO  MpoIlecca MOTYT  MPOCMAaTpUBaTh  BHU3YaJIbHYIO
uHopMaIMI0O MO MaTeMaTHKe, CO3/aBaTh TMPE3CHTAIlMU, BUJCOMATEpUAIIbI, HHbBIC
JTOKYMEHTBHI.

B coctaB y4eOHO-METOAMYECKOTO M MaTepUaIbHO-TEXHUYECKOro oOecredyeHust
MporpaMMbl y4eOHOM MUCHMIUIMHBI «MaTeMaruka: anredpa U Hayaja MaTeMaTHYE€CKOTO
aHau3a; TEOMETPUS BXOJIAT:

- ”HPOPMAITMOHHO-KOMMYHHKATHBHBIE CPEJICTBA,

- DKpPaHHO-3BYKOBBIE TOCOOUS;

- OnbIMoTEeYHBIN HOH.

B mporiecce ocBoenust mporpaMmbl yueOHOM nTucHUIIuHb «MaTemaTtuka: anredpa u
Hayaja MaTeMaTHYeCKOr0 aHalin3a; Te€OMETPUs» 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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