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PaGouass mporpamMma mpemHasHaueHa sl TPO(ECCHOHATBHBIX 00pa30BaTEIBHBIX
OpraHM3aIHid, PeaTu3yrIINX MPOTpaMMy TOJATOTOBKH CIIEIIMATINCTOB CPETHETO 3BEHA
(ITTICC3) CIIO Ha 6a3e 0CHOBHOTO 00IIEro 00pa30BaHMsI C OJJHOBPEMEHHBIM MOJTyYEHUEM
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma oOmieoOpazoBaTenbHON yueOHOM muciuIuinHa «MaremaTuka: anredpa
M Hayaja MaTeMaTH4YeCKOro aHanu3a; reomerpusi» (manee — «MareMaTHKay)
NpeAHa3HayeHa JUId M3yYeHUs MaTeMaTHKd Ha 0a3e OCHOBHOro o0miero oOpa3oBaHUSA
IpU MOATOTOBKE CIELUATNCTOB CPEIHETO 3BEHA.

PabGouass mnporpamma pa3zpaboTaHa B COOTBETCTBUM PexomMeHmauusMu IO
OpraHu3aluu TOJYyYEeHHUs] CpeaHero oOlmero oOpa3oBaHUS B IMpefeiax OCBOCHHS
00pa3oBaTeNbHBIX TPOTPAMM CpeIHETO MNpodeccroHambHOTO OOpa3oBaHWS Ha 0ase
OCHOBHOTO  of0miero  oOpa3oBaHusi ¢  ydyeToM TpeOoBaHMil  (enepaibHBIX
rOCyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB W MOJy4YaeMOW CHEHUaTbHOCTU
cpeaHero npodeccuoHaabHOro 00pa3zoBanus (MUChMO JlemapraMeHTa rocy1apCTBEHHON
MOJIMTUKUA B cdepe MoAroToBku padoumx kaapoB u IO MwunoOpnayku Poccum ot
17.03.2015 Ne 06-259).

Conepsxanue mporpamMmmbl «MaremaTHKa» HaNpaBiIeHO Ha JTOCTHIKEHUE CIETYIOLINX
LIEJICH:

- obecrnieueHre cPOPMHUPOBAHHOCTHU IMPEICTABICHUH O COIMATIBHBIX, KYIbTYPHBIX U
UCTOpPUYECKUX (haKTOpaxX CTAHOBJICHUSI MATEMAaTHKH,

- obecrieueHre  COPMHUPOBAHHOCTU  JIOTHUECKOTO,  alTOPUTMUYECKOTO U
MaTeMaTU4YEeCKOTO MBIIIJICHUS;

- obecrnieueHre cHOPMUPOBAHHOCTH YMEHUH TMPUMEHSITH IMOJyUYECHHBIC 3HAHUS TIPU
peIIeHUH Pa3InIHbBIX 3a71a4;

- obecrieyeHre cOPMUPOBAHHOCTHU MPEACTABICHUI O MaTEMATHKE KaK YacTH OOIIIe-
YEJIOBEUECKOW KYJIbTYPhl, YHUBEPCAJIHHOM SI3bIKC HAYKH, MO3BOJISIONIEM OIKCHIBATH U
M3y4aTh peasbHbIC MPOLIECCHI U SBICHUS.

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 KOJUIEIKE, pealu3yIoleM  00pa30BaTeIbHYIO
nporpaMMy CpemHero oomero oOpa3oBaHusi B Tpeleiax OCBOCHHS MPOrPaMMBI
noArotroBku cnernuanuctoB cpeanero 3seHa (IMIICC3) CITO na 6a3e 0CHOBHOTO OOIIEro
oOpa3oBaHMsl, U3y4YeHNE MATEeMAaTUKH UMEET CBOM OCOOCHHOCTH. DTO BBIpAXaeTCs uepe3
coJiep)kaHue OO0y4YeHUs, KOJTUYECTBO YacOB, BBIACISIEMBIX Ha WU3YyUYEHHE OTIECIBbHBIX TEM
IporpaMMbl, TIyOWHY WX OCBOCHHS OOydYalOIMMHUCS, Yepe3 Oo0beM U XapakTep
MPaKTUYECKUX 3aHSITHUH, BUIbl BHEAYAUTOPHON CAMOCTOSATEILHON pabOThI CTYIEHTOB.

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

1) 061].[66 npcaAcCTaBJICHUC 00 naciaxX 1 MCTOAaX MaTCMATHUKH,
2) HHTCJIJICKTYAJIbHOC PA3BUTHUC,
3) OBJIaACHHUC HGO6XO,[[I/IMBIMI/I KOHKPCTHBIMH 3HAHUSAMH U YMCHUAMU,

4) BOCIIMTATCIBbHOC BOBI[CfICTBHG.



[Ipodunmsarus 1menet MaTeMaTHIecKoro 00pa3oBaHusl OTPAKAETCS HA BBIOOpE TIPH-
OpUTETOB B OpraHU3alliu Y4eOHOU MaedaTenbHOCTH oOydatomuxcs. s ecTecTBEHHO-
HaygHOTO TpoduiIs mpodeccnoHaTbHOTO 00pa3oBaHUS OoJiee XapaKTEPHBIM SBISICTCS
yCHUJICHUE OOIIEKYJIbTYPHON COCTaBIIAIONMICH y4eOHOW AWCIMILIMHBI C OpUEHTAIMEH Ha
BU3YaJIbHO-00Pa3HBIN U JIOTHYECKUN CTHIIN yu4eOHON pabOTHI.

N3yuenne MaremaTuku Kak MNpoduiIbHONW  0O0IIe00pa3oBaTebHOM  yueOHOM
JTUCIUIUTAHBI, YYUTHIBAIOMIEH CHEMUpUKy OCBAaMBAEMBIX CTYICHTAMH CIEIUATbHOCTH
CIIO, obecnieunBaeTcs:

+ BBIOOPOM PA3IMYHBIX MMOJXO0B K BBEICHUIO OCHOBHBIX ITOHSTHUIA;

- (hopmupoBaHHEM CHUCTEMBI YI€OHBIX 3aaHMM, oOecrieunBaronux 3P peKTuBHOE
OCYIIIECTBJIICHUE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

- o0oraieHeM CIeKTpa CTuje yueOHOM AeITeTbHOCTH 3a CUeT COrjIacOBaHus C Be-
OYIIAMA  JIeATeTbHOCTHBIMA XapaKTEPUCTHKAMU BBIOpaHHOW Tmipodeccun / cmemm-
QJIBHOCTH.

[IpopunbHas cocTtaBisiiomias OTpaxaeTcss B  TpPeOOBaHMSIX K  MOJATOTOBKE
0Oy4aronnxcs B 4acTH:

- 00111el cCHCTEeMbI 3HaHUMN: COepKaTeIbHbIE MPUMEPHI UCIIOIB30BAHUS MaTeMaTHye-
CKHX UJCH U METOJI0B B IPO(ECCHOHATLHOM NEeITeIbHOCTH;

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

- MIPAKTHUYECKOTO MCTIOIB30BAHMS TPUOOPETCHHBIX 3HAHUN M YMECHUI: WHINBUTYaITb-
HOTO YYEOHOTO OmbITa B IOCTPOCHUH MATEMAaTHYCCKUX MOJIENICH, BBITIOJHEHUN WC-
CJIEIOBATENLCKUX MPOCKTOB.

Takum oOpaszom, peanuzaius COAEpKaHUS y4eOHOW TUCHUUIUIMHBI OPUEHTUPYET Ha
MIPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK yU4eOHOW pabOThI, 3aBUCSIINX OT
npoduis npohecCHOHATIBHOTO 00pa3oBaHUs, MOJIYYEHHS OMNbITa HMCIOJIb30BAaHMS Mare-
MAaTHKH B COJIEPXKATEIbHBIX U MPOPECCHOHAIIBHO 3HAYUMBIX CUTYAIUSAX 1O CPABHEHUIO C
(hopMalIbHO-YPOBHEBBIMU PE3YJIBTATUBHBIMH XapaKTEPUCTUKAMH O0yUCHUS.

Conepxanue y4eOHOW IUCIUIUIMHBI pa3pab0TaHO B COOTBETCTBHUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JTMHUSIMU 00YYEHUSI MAaTEMATHKE:

- anrebpanyeckas JIMHUSA, BKIIOYAIONIAs CUCTEMATU3AIMIO CBEJICHUN O YHCIIax; U3-
YYEHHE HOBBIX M O0OOIIEHHE paHee H3YYEHHBIX oOfmepanuii (BO3BEIECHHWE B CTEICHb,
W3BJICUCHUE KOPHS, JorapupmMupoBaHUe, CHUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC U
oOpaTHbIC K HUM); M3y4Y€HHWE HOBBIX BHJIOB YHCIIOBBIX BBIpKEHUU W (HOPMYJ; COBEp-
IIICHCTBOBAHNE TPAKTUYECKUX HABBIKOB W BBIYMCIUTEIBHONW KYJIBTYPBI, pPAacIIUpPEHUE U
COBEpIIICHCTBOBAaHKE aNTeOpandeckoro ammapara, cGOpMUPOBAHHOTO B OCHOBHOM IIKOJIE,
Y €ro MpUMEHEHHUE K PEIICHUI0 MaTEMAaTHICCKUX U TIPUKIIATHBIX 3a/1a4;

- TEOPETHKO-(PYHKIIMOHAIBHASI ~ JIMHWS,  BKJIIOYAIONMIAs  CHCTEMAaTH3allui0 U
paclIMpeHne CBEICHUHW O (QYHKIMAX, COBEPIICHCTBOBAaHUE TpadUUECKUX YMCHHIA,
3HAKOMCTBO C OCHOBHBIMHM HJCSMHU M METOJIaMH MAaTEMaTHYECKOTO aHajau3a B 00beMme,
MO3BOJISIONIEM  WCCJIEOBAaTh dJEMEHTapHble (YHKIMH U peliarh MNPOCTEHIIne
reoMeTpudeckue, GU3NIECKre U APyrue NpUKIaIHbIC 3a1a4K;

- IMHUS ypaBHEHUN M HEPABEHCTB, OCHOBAaHHAs Ha TMOCTPOEHUU W MCCIIEIOBAHHUH
MaTeMaTUYeCKNX MOJCNICH, TMepeceKarmasIcs ¢ aaredOpandeckol H  TEOPETHKO-
(GYHKIMOHATBFHOW JIMHUSIMU W BKJIIOYAIONIAs PA3BUTHE W COBEPIICHCTBOBAHUE TEXHUKHU



anredpandeckux NpeoOpa3oBaHUN [JIsi PEIICHUS ypaBHEHWH, HEPABEHCTB M CHUCTEM;
(dbopMHpOBaHUE CIOCOOHOCTH CTPOUTH W HCCJIEAOBATH MPOCTEHIINE MaTeMaTUYEeCKUe
MOJIENIM TIPH pEUICHUH TMPUKIAIHBIX 3a/ad, 3a7ad W3 CMEXKHbIX M CIEUUaTbHBIX
JTUCITUTUINH;

- TEOMETpUYECKasl  JIMHUS,  BKIIOYAIONIAs  HAIJISIIHBIE  MPEJCTaBIEHUS O
NPOCTPAaHCTBEHHBIX (UTypax M H3y4YE€HHE UX CBOWCTB, (OPMUPOBAHHME U PA3BUTHE
IPOCTPAHCTBEHHOTO BOOOpPa)KEHHUS, Pa3BUTHE CIOCOOOB T'€OMETPUUYECKUX H3MEPEHUM,
KOOPJIMHATHOTO W BEKTOPHOTO METOJIOB IS PEIICHUS MAaTEMaTHYCCKUX WM MPUKIATHBIX
3ajady;

- CTOXAacTHUYECKas JIMHUS, OCHOBAaHHAs HAa PA3BUTUM KOMOWHATOPHBIX YMEHHUH,
MPEACTABICHH O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETO
MUpa.

Paznenbr (Tembl), BKIIOYEHHBIE B COACp)KaHUE YYCOHOW NUCIMILIAHBI, SBIISIOTCS
obmumMu 11 Bcex mnpoduiierd npodeccunoHaabHOro o0pa3oBaHUsS M NMPU BCeX 00BEMax
y4eOHOTO BpPEMEHU HE3aBUCHMO OT TOrO, SABJISETCS JiM Yy4eOHass JAUCIMIIIMHA
«Marematuka» 6a30Boi Ui TPOYUITLHOM.

N3yuenune  oOmieoOpazoBarenbHOM — y4eOHOW — AMCHUIUIMHBL  «MaremaTtuka
3aBepIlaeTcs IMOJABEACHUEM HTOTOB B (opMe HK3aMeHa B paMKax MPOMEKYTOYHOU
aTTecTali CTyAeHTOB B mpouecce ocBoeHuss ocHoBHoW [IIICC3 CIIO ¢ nomydeHuem
CpeaHero oo01ero oopa3oBaHus.

MECTO YYEBHOH JUCHUIIJIMHBI B YYEEHOM ILIAHE
VYuebnas pucuurmimHa «MaremaTtuka: anreOpa M Hadalla MaTeMaTUYeCKOro
aHalIu3a; TEeOMETpUs» SBISETCA Y4YEOHBIM MNPEAMETOM LKA 001eo0pa3oBaTebHbIX
Y4EOHBIX JUCHUILIUH

PE3YJBTATBI OCBOEHUS YYEFHON U CHUILINHBI

OcBoenue conepxanusi yueOHOM TUCIUTUTMHBI «MaTreMaTrkay obecrieunBacT
JTOCTHKEHUE CTYACHTAMHU CIICIYIONINX pe3yibmamaos:

- TUYHOCMHDBIX:

- cOpPMHUPOBAHHOCTH TMPEJCTABICHUNH O MaTeMaTHUKE KaK yHUBEPCAJIbHOM S3BIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SBJICHUI M IIPOILIECCOB, UACIX M METOaX MAaTEMAaTHKH;

- MIOHMMaHWE 3HAYUMOCTH MAaTEMaTHUKH JUI HaydHO-TEXHHUYECKOrOo IIporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIEHUS K MaTEeMaTHKe KaK K 4YacTH OOIIeYeI0BEYECKON
KyJIbTYypbl dYe€pe3 3HAKOMCTBO C HWCTOPHEH pa3BUTHS MATEMaTHKH, SBOJIONHCH
MaTEeMaTHUYCCKUX UICH;

- Pa3BUTHE JIOTHYECKOTO MBINIJICHUS, TTPOCTPAHCTBEHHOTO BOOOpaXEHUS, alTOPHT-
MHUYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIIUICHUS Ha YPOBHE, HEOOXOIUMOM ISl OyayIen
poheCCUOHAIBHON JIEITEILHOCTH, JIJIs1 MPOJAOJIKEHUSI 00pa30BaHUs U CaMOOOpPa30BaHMUS;

- OBJQJICHUE MAaTEeMAaTHYECKUMHU 3HAHWSIMHU M YMEHUSIMH, HEOOXOIUMBIMH B TO-
BCEIHCBHOW JKW3HM, JIJII OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCITUIUIMH H
JTUCITUTUIMH TTPOQECCHOHAILHOTO IHKJIA, IS TOJIyYeHHUs o0pa3oBaHUs B 001acTsIX, HE
TpeOyIOmMuUX yriy0IeHHON MaTeMaTHIYeCKOU MOTOTOBKH,

- TOTOBHOCTb M CIIOCOOHOCTh K 00Opa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSDKEHUH BCE JKM3HH; CO3HATEILHOE OTHOIIIEHNE K HETIPEPHIBHOMY 00Pa30BaHUIO KaK



YCJIOBHIO YCTICTITHON TTPO(EeCCHOHATBLHOM 1 00IIECTBEHHOU IeATETbHOCTH;

- TOTOBHOCTh U CHOCOOHOCTh K CAMOCTOSITEIbHOW TBOPYECKONW M OTBETCTBEHHOMU
NEATEIIbHOCTH;

- TOTOBHOCTbH K KOJIJIEKTUBHOW pabOTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B 00pa-
30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIIeI0BaTEILCKON, TPOCKTHOM U IPYTUX
BUJIaX JAESATEIbHOCTH;

- OTHOILIEHHUE K MPOPECCHOHAIBHOU NIEATETbHOCTH KAaK BO3MOXKHOCTH Y4YacTHs B
pELIEHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIICHAITMOHATBHBIX MPOOJIEM;

- MemanpeomMemHulx:

- YMEHHUE CaMOCTOATEJIBHO OINPEACNATh LEIU JAESITEIIbHOCTH U COCTaBIIATH ILJIAHBI
NEATEIbHOCTH;, CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJHMPOBATH U KOPPEKTUPOBATH
NEATENIbHOCTD; UCIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI JIJIsI TOCTUKEHUS MMOCTABICHHBIX
nened W peanu3aluy IUIAHOB JICATEJIBHOCTH; BBIOMpATh YCHEUIHBIE CTPAaTeTUUd B
PA3JIMYHBIX CUTyalUsAX;

- YMEHHUE MPOJIYKTUBHO OOIIATHCS M B3aMMOJIEWCTBOBATH B IMPOIIECCE COBMECTHOU
JESTEeIbHOCTH, YUYUTHIBATH TO3UIMU APYTHMX YYACTHUKOB JEATEIbHOCTH, 3(PPEKTUBHO
paspeniaTh KOH(MIUKTHI;

- BIJIQJICHUE HABBIKAMM IMO3HABATEIBHOM, yueOHO-UCCIEI0BATEIBCKON U TIPOECKTHOU
JESTEIPHOCTH, HaBBIKAMHU pa3pelieHuss Mpo0jeM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TIOMCKY METOJOB PpEIICHUS MNPAKTHUYECKUX 3aJ1a4y, HPUMEHECHHIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHON MH(POPMAITMOHHO-TIO3HABATEIHLHOMN
NEATEeIbHOCTH, BKJIIOYas YMEHHME OPUEHTHUPOBATHCS B  PA3IMYHBIX HCTOYHHKAX
nH(pOpMaIuu, KPUTHUYECKH OLICHUBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO, MTOJTYy4aEMYIO
13 Pa3JIUYHBIX UCTOYHUKOB,

- BJIAJICHUE SI3BIKOBBIMU CPEACTBAMU: YMEHUE SCHO, JIOTUYHO U TOYHO U3J1araTh CBOIO
TOYKY 3PEHHS], UCIIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

- BIIQJICHUE HABBIKAMH TIO3HABATENHLHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB M OCHOBAHW, TPaHUIl CBOETO
3HAHUA U HE3HAHMUsI, HOBBIX [TI03HABATEJIbHBIX 33/1a4 U CPEACTB JUIsl X TOCTUKECHHUS;

- LENEYyCTPEMIICHHOCTh B TOWCKaX M TPUHITHH PEIICHUN, COOOpPa3UTENbHOCTh U
WHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUN; CIOCOOHOCTh BOCTIPUHUMATH
KpacoTy U TapMOHUIO MHPA;

* npeOMemHbIxX:

- ¢c(OpMUPOBAHHOCTH MPEJCTABICHUI O MAaTEMATUKE KaK YACTU MUPOBOM KYJbTYPhI U
MeCT€ MaTeMaTUKH B COBPEMEHHOM IIMBWJIM3AIUU, CIOCO0aX OMUCAHUS SIBICHUMN
peaJbHOro MUpPa HA MAaTEMATHUUYECKOM SI3BIKE;

- ¢c(OpPMUPOBAHHOCTD MPEICTABICHUNA O MATEMATUYECKUX MOHATHUAX KaK BAXKHEHITUX
MaTeMaTUYECKUX MOJIEIAX, MO3BOJISIONIMX OMUCHIBATH W M3y4daTh Pa3HbIe MPOIIECCHI U
SBJICHUS, MOHUMAaHUE BO3MOKHOCTH AKCMOMATHYECKOTO TMOCTPOEHUS MATEeMaTUYECKHUX
TEOPHUL;

- BJIAJICHUE METOJIAMM JI0KA3aTeJIbCTB U aJTOPUTMOB PEUICHUS, YMEHUE UX MPUME-
HATb, IPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJ€ PEIICHUS 3a/1a4;

- BJIQJICHUE CTaHJAPTHHIMU MMPUEMaMU PEUICHUS PAlIMOHAIBHBIX U UPPALIUOHAIIBHBIX,
MOKA3aTeIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHU U HEPABEHCTB, UX CHUCTEM;



WCIIOJIb30BAaHME TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM YMCIE JUIs MOWCKA IYTH
pELICHU U WIIIOCTPALUU PEIICHNs YPABHEHUN U HEPABEHCTB;

- ¢(hOpMHPOBAHHOCTh NPEJACTABICHUA 00 OCHOBHBIX MOHATHSIX MaTEeMaTHYECKOIO
aHaJlu3a U MX CBOMCTBAX, BJIQJICHHME YMEHHMEM XapaKTEepU30BaTh IMOBEACHHUE (YHKIINH,
UCII0JIb30BAHUE TIOJyYCHHBIX 3HAHUI U ONIMCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMH IOHATUSMHU O IUIOCKMX M IPOCTPAaHCTBEHHBIX I'€OMETpHUYE-
CKUX (Urypax, UX OCHOBHBIX CBOMICTBax; C(OPMUPOBAHHOCTb YMEHMsI PaCIO3HABATH
reoMeTpuueckue (QUrypbl Ha YepTexax, MOJACIAX W B PEATbHOM MHUPE; NPUMEHEHHE
M3YYECHHBIX CBOMCTB F€OMETPHUECKUX (PUTYyp U (OpMYI I PELICHUS TeOMETPUUECKHUX
3a/1a4 U 3a7a4 C PAKTUYECKUM COJIEPKAHNUEM;

- chopMHpOBAaHHOCTH MPEACTABICHUN O TpOIEccCax M SABICHUSAX, UMEIOIIUX BEpoO-
ATHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHPE, OCHOBHBIX
MOHATHSX JJIEMEHTAPHOM TEOPUM BEPOSATHOCTEW; YMEHHMM HAXOIWThb MW OLICHHUBATh
BEPOSATHOCTH HACTYIUICHUS COOBITMM B NPOCTEMIIMX NPAKTUYECKUX CHUTyalusix MU
OCHOBHBIE XAPAKTEPUCTUKU CIIyYalHbIX BEJIUYUH;

- BJIAJICHUE HABBIKAMU HCIIOJIb30BaHUsA TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IIPU
pelIeHnu 3aaa4.

COJIEPKAHWE YYEBHOM TUCIUILJIVHBI
Bsenenne
MaremaTuka B HayKe, TEXHHUKE, SKOHOMHUKE, MH(GOPMAIMOHHBIX TEXHOJOTHUIX U MpaK-
THYECKOW JedarenbHOCTH. Llenm w 3agaum u3ydeHUusT MATEMAaTHUKH MPU  OCBOCHUU
npodeccuit CI1O u cneunansrocteit CIIO.
AJITEBPA
Pazeumue nonamus o uucne
Llensie 1 panmoHanbHble yucaa. JleicTBurensHble uncna. lpubnausicennvie 8blYUCTEHUS.
Komnnexcnuie uucaa.
Kopnu, cmenenu u nozapugmot
Kopuu u crenenu. KopHu HaTypaJlbHOM CTENEHW W3 4YMClia U WX CBOMCTBA. CTENEHM C
palMOHAIBHBIMU TOKa3aTeNIIMU, UX cBoWcTBa. CTENEHU C IEMCTBUTENIbHBIMH IOKa3aTe-
asmu. Ceoticmea cmenenu ¢ 0eticmeumenbHblM HOKA3ameieM.
Jlorapudwm. Jlorapudm umcna. OcHOBHOE JOTapu(pMUUECKOE TOXKACCTBO. JlecsaTuuHbIe U
HaTypanbHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ilepexonm k HOBOMY
OCHOBAHHUIO.
[IpeobpazoBanne anreOpanyeckux BbipakeHuil. [IpeoOpazoBaHue panyoOHAIbHBIX, HUP-
pallMOHAJIBHBIX CTEMEHHBIX, MOKA3aTEIbHBIX U JJOTAPUPMUUYECKUX BHIPAKCHUI.
Ilpakmuueckue 3anamus
Apudmerrueckue IEeUCTBUS HAJ YHCIAMM, HAXOXXJICHUE MPUOTUKEHHBIX 3HAYCHUU
BEJIMYMH U MOTPEIIHOCTEN BbIYMCIEHUN (A0COTIOTHON U OTHOCUTENBHOM ), CPaBHEHUE YHC-
JIOBBIX BBIPAKCHUMU.
Brruncnenue u cpaBHeHHE KOpHEN. BhINIOITHEHNE pacYeTOB € pauKaIaMHu.
Pemenne uppanmoHaibHbIX ypaBHeHUN. HaxoxneHne 3Ha4eHUN CTENEHEN ¢ paluoHalb-
HbIMU moka3arensimMu. CpaBHeHue creneHei. [IpeoOpa3zoBanus BEIPAKEHUMA, COMEPKAIINX
creneHu. Pemenne nokasarenibHbIX YPaBHEHUM.
Peliennie npukiagHbIxX 3a1a4.



Haxoxnenue 3naueHuii jorapudma 1mno npou3BoJbHOMY OCHOBaHUIO. [lepexoa ot omHOTO
OCHOBaHus K JApyromy. Beluucnenue u cpaBHeHue jorapudmos. JlorapupmupoBanue u
[OTCHIIMPOBAHNE BBIPAKCHUIA.
[TpuOnm>xeHHbIE BBIYMCICHUS U PELICHUS IPUKIIAJIHbIX 33/]1a4.
Pemenue norapumMuueckux ypaBHEHHI.
OCHOBbBI TPUTTOHOMETPUU
OcCHOBHBIC IOHATHA
Pannannasa mepa yria. BpamarensHoe npuxenue. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC
qucia.
OcCHOBHbIC TPUTOHOMETPUYECKHUE TOXKIAECTBA
@opmynbl npuBeneHus. Popmyibl cnoxeHus. Dopmynsl yaBoeHus Popmynvi nouao-
BUHHO20 Y2/a.
[IpeoOpazoBaHus MPOCTENIINX TPUTOHOMETPUYECKHUX BBIPAKEHUI
[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMK B MPOU3BEACHUE U IPOU3BE]IE-
HUSL B CyMMY. Buipasicenue mpuconomempuyeckux yHKyuil uepes maneeHc noa08UHHO20
apeymenma.
Tpuronomerpuyeckue ypaBHeHHs U HEPaBeHCTBA
[IpocTeiiline TPUTOHOMETPUYECKUE YypaBHEHUs. [Ipocmetiwiue mpuconomempuyeckue
HepaseHcmad.
OOpaTHble TPUTOHOMETPUUYECKUE PYHKIIUN. APKCUHYC, aPKKOCUHYC, ApKTAHT€HC.
Ilpakmuueckue 3anamus
PannanHelil METOR N3MEPEHHUSI YTJIOB BPALIEHUs U CBS3b C TPAyCHOM MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIAECTBA, (POPMYJIBI CIOKEHHUS, YIBOEHUs, Mpeo0-
pa30BaHHE CYMMbl TPUTOHOMETPUYECKMX (YHKLIMA B MPOU3BEICHUE, NMPEOOpa3OBAHME
IIPOU3BEICHUSA TPUTOHOMETPUYECKUX GyHKUIMMA B CyMMY. [Ipocrenmme
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA.
OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIUHN: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

®YHKIUU, UX CBOMCTBA u rpaduxn
Oyakaur. O6IacTh oNpeIesIeHUs] 1 MHOXKECTBO 3HaUeHUH; rpaduK (HYHKITUH, TTIOCTPOCHUE
rpaduKkoB QYHKIIHI, 3aJaHHBIX PA3IMYHBIMHU CIIOCOOaMU.
CaoiictBa (QyHKIIMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYCHHOCTH, MEPHO-
IUYHOCTh. [IpoMexyTku Bo3pacTaHusi W yObIBaHUS, HauOOJbIIEE W HaUMEHbIIIEE
3HAUYCHHUS, TOYKH  OJKcTpemyma.  I['padudueckas  wmHTeprpertanus.  [Ipumepsr
(YHKIIMOHATBHBIX 3aBUCUMOCTEH B pPEaJIbHBIX MpOIeccax U SBICHUSIX. ApUPMETHICCKHAC
onepauuu Haj ¢QyHkuuamu. CroxHas ¢QyHkuus —(komnosuuwms). [lowamue o
Henpepvl8HOCMU (HYHKYUU.
O6patubie pyHkuMu. Obracms onpeodenenus u 00J1AcCmb 3HAYEHUU 0OPAMHOU (DYHKYUU.
I'pagpux oopamnoii hynxyuu.
CrenenHble, mnoKa3aTejbHble, JorapupMuieckne U TPUroHOMeTpUYecKue (PyHKIMHU.
Oo0paTHble TPUTOHOMETPUYEcKHe QYHKINH
Omnpenenenus QyHKIHM, UX CBOMCTBA U TpadUKH.
[IpeoOpazoBanust rpadukoB. [lapaniaenpHbli IEPEHOC, CUMMETPHSI OTHOCHTEIBHO OCed
KOOPJIMHAT U CUMMETPHUSI OTHOCUTEIHLHO Hadajla KOOPJAWHAT, CAMMETPHUS OTHOCHUTEIHHO
PAMOM Y= X, PACTSIKEHHUE U CKATHUE BJIOJb OCEU KOOPIAUHAT.



Ilpakmuueckue 3anamus

[IpumMepbl 3aBUCHUMOCTEN MEXIAYy NEPEMEHHBIMM B PEAJbHBIX MPOLIECCaX U3 CMEXHBIX
muciuiuind. Onpexnenenue ¢pyHkuuid. [Toctpoenue u urenue rpadgukos dynkuuid. Mccne-
noBanue (ynkiuu. CoiicTBa JMHEHHOM, KBapaTUYHON, KYCOUYHO-IMHEHHON U JIpOoOHO-
nuHenHoi Qynkuui. HenpepwiBHble u nepuonuueckue Gynkiuu. CBoiicTBa U rpaduku
CHHYyCa, KOCHUHYyCa, TaHTreHca M KoTaHreHca. OOparHble (QyHKIMM W HUX TpaQuKU.
OOpatnbie TpuroHomerpuueckue ¢yHkuuu. I[IpeoOpazoBanust rpaduka GyHKIUU.
["apmonnyeckue konedanus. [lpuknanneie 3aqaum.

[Toka3zaTenbHble, JOrapupMUUIECKUe, TPUrOHOMETPUYECKHE YPABHEHUS U HEPABEHCMEA.
HAYAJIA MATEMATHUYECKOT'O AHAJIU3A
[TocnenoBarenpHOCTH. CHIOCOOBI 3a/laHUsl U CBOMCTBA YHCIIOBBIX IOCJIEI0BATEILHOCTEM.
Ilouamue o npeoene nocrnedosamenvrocmu. Cywjecmeosanue npeoena MOHOMOHHOU
02paHu4eHHou nocne008amenbHOCHU. CymMmupoBaHue ITOCJIEA0BATEIBbHOCTEN.

beckoHeuHo yObIBaroIasi reoMeTpuuecKasi Iporpeccus U ee cymma.
[IpousBognas. [loHsiTue 0 MPOM3BOJHON (DYHKIIMH, €€ T€OMETPUUECKUN W (DU3NYeCKUui
CMBICII. YpaBHEHUE KacaTeabHOU K rpaduxy pyHkiuu. [IpousBoiHbIe CYyMMBI, pa3HOCTH,
Mpou3BeIeHUs1, YacTHbIE. [[pOM3BOIHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKIUU. [Ipumene-
HUE TPOU3BOJHON K HCCIEAOBaHUIO (DYHKIMI U MOCTpoeHuto rpaduxoB. [IpouzeooHvle
00pamuoul yHKYUU U KOMRO3UYUU PYHKYUU.
[Iprmeppl UCIIONB30BaHUS IPOM3BOAHOW JJIi HAXOXKICHUS HAWIYUYILIErO PEUICHUS B
NPUKIAAHBIX 3a/ayax. Bropas npou3BogHas, €€ TeOMETPUUECKUN U (PU3NYECKUN CMBICI.
HaxoxeHnue ckopocTu Juisl Mpouecca, 3aJaHHOro (opMyioi U rpaduxom.
[lepBooOpa3nast u unTerpain. [IpuMeHeHrne omnpeneaeHHOro MHTErpaia sl HaXxOXKIEHUs
Iomaa KpuBoiauHeiHoi Tpaneuun. ®opmyna Herorona—Jleiionuna. [Ipumepst mpu-
MEHEHUS UHTeTpaia B (PU3UKE U TEOMETPUH.
Ilpakmuueckue 3anamus
UYucnoBas mocineaoBaTeIbHOCTh, CIMOCOOBI €€ 3aJaHus, BBIYMCIICHHS WICHOB IOCIENO0-
BarenbHOCTH. [Ipenen mocnenoBarensHOCTH. beckoHeuHO yObIBaroIIas reoMeTpudecKas
IIporpeccusl.
[Ipon3BoiHAsA: MEXaHUUYECKUN U TEOMETPUUECKUAN CMBICI ITPOU3BOJHOM.
VYpaBuenue kacarenbHOM B o0mem Bume. [IpaBuina u Gopmynsl nuddepeHImpoBanms,
TabnuIa MPOU3BOJHBIX AeMeHTapHbIX (QyHkuuil. MccneqoBanue QyHKIMUA C TTOMOIIBIO
npou3BoAHON. HaxoxaeHne HanOOJbIIero, HAUMEHBIIETO 3HAYCHUS] U DKCTPEMATbHBIX
3HAYECHUU (PYHKIIHH.
Wurerpan u nepooOpasnas. Teopema Hetorona—JleiiOnuna. [IpuMmenenrue nunrerpana K
BBIYUCIICHUIO (PU3UYECKUX BEJIMYMH U TUIOLIAJIEH.

YPABHEHUS N HEPABEHCTBA
YpaBHEHHS U CUCTEMBI ypaBHEHUU. PallnoHalIbHBIE, MPpPalMOHAIIBHBIE, TTOKA3aTEIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.
OcHOBHBIE MPUEMBI UX pELICHUS (pa3JI0KEHHUE HA MHOXKUTEIU, BBEJECHHUE HOBBIX HEW3-
BECTHBIX, MOJCTAHOBKA, TPaQUUECKUI METOJ).
HepaBsencTBa. PanmonanpHble, HppallMOHAJIbHBIC, MOKA3aTEIbHBIE WU MPULOHOMEMPU-
yeckueHepaBeHCTBa. OCHOBHbBIE TPUEMBI UX PEIICHUSI.
Hcnonp3oBanne cBOMCTB U TpadukoB (HyHKIUNA MPU PEIICHUN YPABHEHUN W HEPABEHCTB.



Meton untepBanoB. M300pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUMN
YPAaBHEHHI U HEPABEHCTB C IBYMS IIEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwie 3a0auu

[IpuMeHEHnEe MaTEMAaTUYECKUX METOAOB ISl PELICHUS COASPKATENbHBIX 3aJay U3 pas3-
JUYHBIX 00JacTel HAYKH U MPAKTUKHU.

WNHTtepniperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPaHUYEHUN.

Ilpakmuueckue 3anamusn

Kopnu ypaBHenuii. PaBHocriibHOCTE ypaBHeHU. [IpeoOpa3oBanue ypaBHEHU.
OcCHOBHBIE PUEMBI PELICHUS YpaBHEHUH. Perienne cucreM ypaBHEHUN.

Hcnonb3oBanne CBOMCTB U rpaduKoB (PyHKUIUN AJIs pelIeHUs] ypaBHEHUI 1 HEPaBEHCTB.
KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN
DJIeMeHTbl KOMOMHATOPUKH
OcHOBHBIC TTOHATHS KOMOWHATOPHUKHU. 3a/1aud HA TIOJICYET YKCIIa pa3MEIICHHH, TepecTa-
HOBOK, coueTaHuil. Pemenue 3anau Ha nepebop BapuantoB. @opmyna Ounoma HeroToHa.

CaoiicTBa OMHOMUHAJIbHBIX KO3 dumeHToB. Tpeyronbauk [lackans.
DJIeMEeHTBI TEOPHH BePOSITHOCTEH
CoObITHE, BEpOSITHOCTh COOBITHS, CIOKEHHWE U YMHOXKEHUE BepOsATHOCTEW. [lonsamue o
He3agucumocmu coovlmuil. /Juckpemnas CIyuauHas 8eluyUnd, 3aKOH ee pacnpeoeietusl.
Yucnosvie xapaxmepucmuku OUCKPEMHOU CAVUAUHOU 6enuuunsl. [lonamue o 3akoHe
OobUUX YUCe.
JIEMEHTbl MATEMATHYECKOH CTATUCTUKH
[IpeacraBnenrie AaHHBIX (TaOIULBI, TUArPAMMBL, TPAPUKH), ceHEPAIbHAS COBOKYNHOCMD,
8blOOpKa, cpednee apupmemuveckoe, meouana.llonsmue o 3adavax mamemamuyeckou
CMamucmuKu.
Pewenue npakmuueckux 3a0ay ¢ npumenenuem 8eposimHoOCmHbIX MEMo0o0s.
Ilpakmuueckue 3anamus
Hctopust pa3BuTHsI KOMOMHATOPUKU, TEOPUHU BEPOSITHOCTEM M CTATHUCTUKU U UX POJb B
paznuYHBIX chepax yeroBeuecKkou xu3HeaesTenbHocTu. [IpaBuna kombunaropuku. Peme-
HUE KOMOMHATOPHBIX 3a/1a4. Pa3Mmerenus, couetanus u nepectaHoBku. bunom HeroTona
u TpeyronbHuk Ilackans. [Ipuknagneie 3agaum.
Knaccuueckoe omnpeneneHue BEpPOSSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMa O CyMME
BeposiTHOCTEN. Berunciienue BepositHoctelt. [Ipuknanueie 3agauun. [IpeacraBinenue uncio-
BbIX AaHHBIX. [[puknaaHbie 3aqaun.
MHoOrorpaHHuKHU
Bepuunsbl, peOpa, rpaHu MHOrorpaHHuka. Pazeepmka. Muocoepannvle yenvi. Buinykivie
MHo2oepannuku. Teopema Jiinepa.
[Tpusma. [psimas u naxnonnasnpusma. [lpaBunbsHas npusma. [lapannenenunesn. Kyo.
ITupamua. [IpaBuiibHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.
CummeTpuu B KyOe, B apajuieienunee, B Ipu3Me U MUpaMu/Ie.
Ceuenus ky0a, IPU3MBI U TUPAMUIBI.
[IpencraBieHre o MpaBWIIBHBIX MHOTOTPaHHHKaX (TeTpalriape, KyOe, OKTajape, Hojie-
Kadpe U UKocaspe).
Tesa 1 MOBEPXHOCTH BpallleHUA
Hunuanap u koHyc. YceueHHbI KoHyc. OCHOBaHHUE, BBICOTA, OOKOBAsi TOBEPXHOCTh, 00-
pazyroias, pazseptka. OceBble CEYEHUS U CEUECHMS], IAPAIUIEIbHBIE OCHOBAHUIO.



Hap u cdepa, ux ceuenus. KacarenpHas miockocTs k cdepe.
HN3mepenust B reomeTpuu
O6bem u ero uzmepenue. MuaterpansHas popmyna oobema.
®opMynbl  00beMa KyOa, MPSMOYTOJIBHOTO Mapajuiefienuneaa, TpU3Mbl, [HIWHIpA.
®opMyibl 00beMa TUpaMUIbl U KoHyca. DopMyIibl IO TOBEPXHOCTEW HUIUHAPA U
koHyca. @opmysel 0ObeMa 11apa u mionaau cepsl.
[Togo6ue Ten. OTHOIICHUS TUIONIA/IeH MOBEPXHOCTEN U 00bEMOB MOJO0HBIX TE.
KoopanHarsl 1 BeKTOpHBI
[IpssmoyrosibHast (AeKapTOBa) cUCTEMa KOOPAUHAT B MpocTpaHcTBe. PopMyna pacCTOSTHUS
MEXIy IBYMsI TOUKaMU. Y paBHEHUS CHEpBl, niockocmu u npsamotl.
Bekropel. Monynbs BekTopa. PaBeHCTBO BeKTOpOB. CIIOKEHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4YMCJO. Pa3noXeHrne BEKTOpa MO HANPABJICHHUSM. YTOJ MEXKIY JBYMS BEK-
topamu. [Ipoeknus Bexkropa Ha ocb. KoopaunaTtel BekTtopa. CkalsipHOE MNpPOU3BEACHHE
BEKTOPOB.
Hcnonbp30oBaHue KOOPAMHAT U BEKTOPOB IIPU PELICHUM MATEMATHYECKUX U MPUKIIAIHBIX
3a7ad4.
Ilpakmuueckue 3anamusn
[Ipu3Haku B3aMMHOTO pACIIOJOXKEHUS INPSAMBIX. YTOJI MEXIAy MpsAMbIMUA. B3auMmHoe
PAaCIOJIOKEHUE NMPSIMBIX U TIOCKOCTEN. [lepneHInKynsap U HaKJIOHHAsI K IUIOCKOCTU. YTOII
MEXAY NOPSMOM M IUIOCKOCTBEO. Teopembl O B3aMMHOM PACIIOJIOXKEHUM IIPSIMOU U
IJIOCKOCTU. Teopema 0 Tpex MEepIEeHINKYIISPAX.
IIpr3Haku ¥ CBOMCTBA MAPAJIIEIBHBIX U MEPIECHAUKYISIPHBIX INIOCKOCTEM.
PaccrossHne OT TOYKM 110 MUIOCKOCTH, OT NPSIMOW JO IIJIOCKOCTH, PACCTOSIHUE MEXITY
IJIOCKOCTAMH, MEXK]Ty CKPEIIUBAIOITUMUCS MPSIMBIMU, MEXIY TPOU3BOJbHBIMU (DUTYpaMu
B MPOCTPAHCTBE.
[lapanensHOe MPOEKTUPOBAHUE U €TI0 CBOMCTBA. Teopema o0 niowjadu OpmocOoHANbHOU
npoeKyuu MHO20y20IbHUKA. B3auMHOe pacnoyiokKeHUe MPOCTPAHCTBEHHBIX (DUTYD.
Paznmuunbie BuIbI MHOTOTpaHHUKOB. WX wu3o0paxenus. CedeHwusi, pa3BepTKHU MHOTO-
rpaHHuKoB. [lnomaaes noBepxHoctu. Buasl cummeTpuil B npoctpancTBe. CUMMETpHS Tell
BpaIlleHUs] U MHOTOTPAaHHUKOB. Brruncienue mionianei 1 00beMoB.
Bekropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTEMa KOOPJIMHAT B IIPOCTPAHCTBE.
YpaBHEHHUE OKPYKHOCTH, cephl, TIIOCKOCTH. PaccTosHue Mexay Toukamu. JleicTBUs ¢
BEKTOpaMHU, 3aJJaHHbIMU KoopauHaTaMu. CKalnsipHOE MPOU3BEAECHUE BEKTOPOB. BekTopHOE
YPaBHEHHE MPAMOUN U IIJIOCKOCTHU. VIcrmonb30BaHME BEKTOPOB IIPHU T0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUH.
JInsi BHEAYIUTOPHBIX 3aHSITUWA CTYAEHTAM HApSAYy C PEUICHHEM 3a7ad W BBIIOJHCHUS
MPAKTUYECKUX 3aJJaHUN MOKHO MPEJJIOKUTH TEMbI UCCIIEIOBATEIbCKUX U pedepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEpUIl OTACIBHBIX MEJIKUX 3a/1ad U YIPAKHSHUH TIpeiararoTcs
CIOJKETHBIC 3aJaHusl, TPEOYIOIINE JJIUTEIIBbHOU padOThl B paMKaxX OJHON MaTEeMaTHYEeCKOMN
CUTYaIMH. DTU TEMbI MOTYT OBITh KaK HHAUBUIYATbHBIMH 33JJaHUSIMHU, TaK U TPYIIIOBHIMU
JUIS1 COBMECTHOT'O BBINIOJIHEHUS UCCIENOBAHUSL.

Ilpumepnvie memot pepepamoe (00K1a008), uccied08amerbCKux HPOEKm o
HemnpepsiBabIE Ip0o6H.
IIprmMeHeHue CIOXKHBIX TPOIIEHTOB B SKOHOMHUUYECKUX pacueTax.



[TapamienbHOE MPOEKTUPOBAHUE.

Cpennue 3HayeHus U UX IPUMEHEHUE B CTaTUCTHUKE.
BekTopHoe 3a1aHne IPsIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJIeOaHUH.

['padmueckoe penieHue ypaBHEHUI U HEPABEHCTB.
[IpaBuiBHBIE U NTOTYNIPABUIBHBIE MHOTOTPAHHUKH.
KoHnueckue cedeHus: U uX NPUMEHEHHUE B TEXHUKE.
[TonsTre muddepeHnmana u ero MPUIOKEHHUS.

CxeMmbl MOBTOPHBIX UCHBITAHUIN bepHyIH.

HccnenoBanue ypaBHEHN U HEPABEHCTB € MMAPAMETPOM.



TEMATHUYECKOE IINTAHUPOBAHUE
[Ipu peanuzauuu conepkaHusi 001Ie00pa3oBaTeIbHON yueOHOM qucuuIuinHbl «Marema-
THKa: ajnrebpa M Hayajga MAaTeMaTHYEeCKOro aHalln3a; FeOMETpHUs» B Mpejerax OCBOCHHS
[IIICC3 na 6a3e OCHOBHOrO O0IIEr0 00pa30BaHUS C MOJYYEHHEM CPEIHEro OOIIEero
oOpa3zoBaHMsI MakCHUMallbHasi yuyeOHasi Harpy3ka oOydaromuxcs cocrasiser 234 yaca, u3
HUX ayauTopHas (oOsi3aTenbHasi) Harpy3ka OOydYaroIIMXCs, BKIIOYas MPaKTUYECKUE
3aHATHS, — 156 4acoB; BHEAyJUTOpHAs CaMOCTOSITENIbHAs paboTa CTyAEeHTOB — 78 4acoB.

TemMaTuyecKu MJIaH

Bun yueGHO# paboThI KoanuectBo yacos

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

Bsenenue

PazBuTHE MOHITHS O YHCIIC

KopHu, ctenenu u jorapu@msl 20
[IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE 14
KomOunaropuka 10
KoopauHaTsl 1 BEKTOPHI 10
OCHOBBI TPUTOHOMETPUU 16
OyHKIMY U TpaPuKH 14
MHOTrOrpaHHUKH U KPYTJIbIE TEJla 14
Hauana MaTeMaTHYeCcKOro aHaIn3a 16
VHTerpai u ero NpuMeHeHe 8
JIeMEHTBI TEOPUHU BEPOSITHOCTEN U 10
MaTeMaTHYECKOW CTATUCTHKHI

YpaBHEHMsI U HEPABEHCTBA 14
Toro 156

BHeayI[I/ITOpHaSI CaMOCTOATCIIbHaA pa60Ta

[loaroToBKa BEICTYIUIEHUH T10 3aJaHHBIM TEMaM,
TOKJ1a/10B, pedepaToB, 3¢ce, HHIUBUIYATBHOTO 78
[POEKTa C UCTIOIb30BaHUEM UH(POPMAIIMOHHBIX
TEXHOJIOTHH U JIp.

Ilpomerncymounas ammecmauus 6 popme IK3amena
Bcero 234




XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEFHOM JEATEJbHOCTHU CTYJIEHTOB

Coneprxkanne 00ydeHus

XapakTepucTUKa OCHOBHBIX BHJIOB JICATEIHHOCTH CTYICHTOB (Ha YPOBHE
y4eOHBIX ICUCTBUIN)

Bsenenue

O3HaKOMJICHHUE C POJIbI0 MATEMATUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
WH()OPMAITMOHHBIX TEXHOJIOTHUAX U MIPAKTUYECKOMN JACSITCIBHOCTH.
O3HaKOMJICHUE C LEJIIMH U 33Jja4aMU U3yUYEHUS MATEMATUKU ITPU OCBOCHUU
crenuainbuocteil CIIO

AJI'EGPA

Pa3BuTHE MTOHATHS O
YUHCIIC

Brimonnenue apudMeTHuecKuX ACHCTBUNA HAJ YUCIIaMH, COYETast YCTHbIE U
[MAICbMEHHBIE IPUEMBI.

Haxoxaenue npuOIMKeHHbIX 3HaYeHUH BETUYMH U TIOTPEITHOCTEN
BBIUMCIICHHH (A0COTIOTHON M OTHOCHTEIBHOM); CPABHEHUE YHCIIOBBIX
BBIPAXKCHUI.

Haxoxaenne omuOoK B MpeoOpa3oBaHUSX U BEIYUCICHHSIX (OTHOCHUTCS KO
BCEM IYHKTaM [IPOTrPAMMBbl)

KopHu, crenenu, jiora-
prudMbI

O3HaKOMJIEHHUE C IOHATUEM KOPHsI N-Il CTENEHHU, CBOWCTBaMU PAaIUKAJIOB U
[paBUJIaMU CPABHEHUSI KOPHEH.

DopmyJIMpOBaHUE ONPEAECIEHUS KOPHS U CBOMCTB KOpHEW. Beruncienue u
CpaBHEHHE KOPHEH, BBINIOJHEHUE IPUKUJIKH 3HAYEHUSI KOPHSL.
[IpeoOpa3oBaHne YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUMN, COJEPKALINX
paKabl.

BrimonHeHue pacueToB 1o (GopMysaM, COASpIKAIIIM PauKaibl, OCy-
[IECTBIISI1 HEOOXOJUMBIE MTOJICTAHOBKH U mpeoOpazoBanus. OnpeneiacHue
PaBHOCHJIBHOCTH BBIPAKEHUH € pajvKaiamMu. Pemienue nuppanroHanbHbIX
YPaBHEHUU.

(O3HaKOMJICHHE C TOHATHEM CTEIIEHU C JEHCTBUTEIbHBIM [T0KA3aTEIIEM.
HaxoxaeHre 3Ha4eHH cTeneH!, UCIIOIIb3Ys TPU HEOOX0IMMOCTH
WHCTPYMEHTAJIBHBIE CPEJICTBA.

3anucbIBaHUE KOPHS N-U CTETIEHU B BUJIE CTETICHU C IPOOHBIM MTOKa3aTeeM U
Ha000POT.

DopmyIMpOBaHUE CBOWCTB CTENEHEN. Boluncienue crenexei ¢ pa-
LOHAJIBHBIM I10KAa3aTEJEM, BBIITOJIHEHNE IPUKHIKA 3HAYECHUS CTEIICHH,
CpPaBHEHUE CTEIICHEN.

[TpeoOpa3zoBaHne YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUMN, COJEPKALINX
CTEINEHU, IPUMEHS CBOMCTBA. PellleHne MoKa3aTenbHbIX YpaBHEHUN.
O3HaKOMJIEHHE ¢ TPUMEHEHNEM KOpHEW U CTeNeHel Py BbIUKUCIEHUU
CPEIHUX, JCICHUH OTPE3KA B «30JI0TOM CeYeHUM». Pellenre npukiiaHbx
3a/1a4 Ha CJIOYKHBIE MPOLEHTHI

[IpeoOpazoBanue anre-
OpanvecKuX BhIpAKEHUI

BrinonHenue nmpeoOpa3zoBaHuil BEIpaXXeHHH, MpUMEHEHHE PopMyIL,
CBSI3aHHBIX CO CBOIICTBaMU CTeNEeHe! U lorapu(MoB.
Omnpenenenne 00IacTH JOMYCTUMBIX 3HAUEHUHN JTOrapu(pMUIECKOro

BbIpakeHUs. Perienne norapuMuieckux ypaBHEHHUH

OCHOBbI TPUTTOHOMETPUUN

(OCHOBHBIE TOHATUSA

M3ydyeHne paluaHHOTO METO/1a U3MEPEHUS YIJIOB BpAIllEHUs U UX CBA3H C
rpagycHoi Mepoil. MI300paxeHne yrioB BpallleHusl Ha OKPY>KHOCTH,
COOTHECEHHE BEIMUHMHBI YIJIa C €r0 PacloI0KEHUEM.

DopMyIupoBaHUE ONpeAeTICHUN TPUTOHOMETPUIECKUX (PYHKIUI I yTIIOB
MOBOPOTA U OCTPHIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHUE UX
B3aMMOCBS3H

OCHOBHbBIC TPUTOHOMC-
TPUICCKUEC TOXKACCTBA

HpI/IMeHeHI/IC OCHOBHBIX TPUTOHOMETPUUCCKUX TOXIACCTB IJIA BBIYUCIICHUSA

3HAYEHUI TPUTOHOMETPUUECKUX (YHKIIUH 110 OJJHOU U3 HUX




[IpeoOpazoBanms Ipo-
CTEHIINX TPUTOHOMETPU-
YECKUX BBIPAKEHUN

3yueHrie OCHOBHBIX (DOPMyYJT TPUTOHOMETPUH: (POPMYJIBI CIOXKEHNUS,
yIIBOCHHUS, TPEOOPa30BaHMsI CyMMbI TPUTOHOMETPHUYECKUX (DYHKIUN B
[IPOU3BEICHUE U IPOU3BEACHNS B CyMMY U IPUMEHEHHUE IIPU BBIYMCICHUN
3HAYCHMS] TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOILEHUS €T0.
(O3HaKOMJICHHE CO CBOMCTBAMU CUMMETPUU TOYEK HA €IUHUYHON
OKpPY>KHOCTH M TPUMEHEHHE UX JJIs1 BBIBO/IA (DOPMYIT IPUBEICHHS

[[pocrelile TpUroHo-
METPUYECKUE YPaBHEHUS
U Hepasencmea

Pemenue o gopmysiam U TPUTOHOMETPUUECKOMY KPYTy MPOCTEUILINX
TPUTOHOMETPUUECKUX YPABHEHUM.

[TprmeHneHre oOUIMX METOJIOB pelIeHHs ypaBHEHU (IIpUBEIEHUE K
JTMHEIHOMY, KBaIpaTHOMY, METO/1 Pa3JI0KEHUS HA MHOKUTEIIH, 3aMEHBI
MEPEMEHHOI1) P PElICHUH TPUTOHOMETPUUYECKUX YPaBHEHUN. Y MEHHE
O0TMEUaTh Ha KpPyre peleHusl IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCUHYC, apKKOCHHYC,
APKTAaHTCHC YKciia

O3HaKOMJICHHE C TOHITHEM OOPATHBIX TPUTOHOMETPHUUECKUX (PYHKIUH.
M3ydyeHue onpeeneHuil apkCUHyca, apKKOCHHYCa, apKTaHI€Hca Yncia,
dbopMynupoBaHue UX, N300paKeHne Ha EAMHUYHONU OKPYKHOCTH,
PUMEHEHHE TIPU PEIICHUH YpaBHEHHMA

®YHKIIWH, X CBOMCTBA U T'PA®UKU

DyHKIUY.
[loHsiTHE O HETIPEPBIBHO-
CTH (PYHKIIMU

O3HaKOMJICHHE C TTOHITHEM NIEPEMEHHOM, MPUMEPaMu 3aBUCUMOCTEH MEXIy
MIePEMEHHBIMH.

O3HakoOMJIEHHE ¢ TOHATHEM TpaduKa, onpeiesieHne IPUHAIICKHOCTH TOUKH
rpaduxy ¢pyakiuu. Onpeaenenue mo GopMyIie IPOCTEHIICH 3aBUCIMOCTH,
Bua ee rpaduka. Beipaxkenue o popmyie oaHO# nmepeMeHHON yepes
npyTHe.

O3HakoMJIEHHE ¢ onpezesieHueM QyHKINH, GOpMYIUPOBAHHE €TO.
Haxoxaenre 00acTu onpeaeacHust ¥ 00JacTH 3HaYCHUH () YHKIIUU

CaoiicTBa QyHKINH.
['padmyeckas uHTEp-
nperarys. [Tpumepsr
(yHKIMOHATBHBIX 3a-
BHCHMOCTEH B pealbHBIX
MpoIIeccax U SBJICHUIX

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

O3HaKOMJIEHHE C JOKA3aTEIbHBIMU PACCYXACHUSIMH HEKOTOPBIX CBOICTB
TMHENHON U KBaJpaTUYHON (QYHKIUH, IPOBEIEHUE UCCIIEA0BAHNS JTMHEHHOM,
KyCOYHO-JTMHEWHOM, APOOHO-TMHEHHON U KBaIpaTUYHOHN (PyHKIIHIA,
noctpoeHue ux rpaguxos. [locrpoenne u urenue rpapukoB QyHKIHI.
VccnenoBanue GyHKIHMH.

CocraBieHre BUJ0B (PyHKIMI 10 TaHHOMY YCJIOBHIO, peIlIeHUE 3a/]ad Ha
DKCTPEMYM.

BoinonHnenue npeoOpa3zoBanuil rpaduka GyHKIMH

OOpaTHble QYHKIUU

W3yduenue nonamus obpammnou @ynKyuu,onpeeieHne BUia U nocmpoenue
epaguxa obpamuotl yHKyuu, HaxodxcoeHue ee obaacmu onpeoeieHus u
obnacmu 3navyenuu. Il puMeHeHne CBOMCTB (PyHKINN TPU UCCIEI0BAaHUT
YpaBHEHMI U peIIeHuH 3a1a4 Ha SKcTpeMyM. O3HaKOMJICHHE C TIOHATHEM
CIIOKHON (QYHKIIUU

Crenennsle, okasa-
TebHbIE, IOTapUpMu-
YECKUE U TPUTOHOME-
Tpuueckue QyHKIUU.
OOpatHble TPUTOHOME-
Tpuueckue GpyHKInuu

Bbruucnenue 3HadeHui GyHKIUH 110 3HaUeHUI0 aprymenTa. OmnpeneneHue
M0JIO’KEHUS TOUKH Ha TpaduKe Mo ee KoopAuHaTaM U Hao0OopoT.
lcrionb30BaHue CBOMCTB (DYHKIIMIA /U1l CpaBHEHHS 3HAYCHUH CTereHel u
norapuMoB.

[TocTpoeHne rpaIKOB CTENIEHHBIX U JOrapuPpMUUECKUX HYHKIUH.




Perennie nmokazareabHbIX U JOTapUPMUUECKUX YPAaBHEHHUH U HEPABEHCTB 110
MU3BECTHBIM aJITOPUTMAaM.

O3HaKOMJICHHE C TOHATHEM HENPEPHIBHON NEPUOANYECKON PYHKINH,
(dbopmynHupoBaHuE CBOICTB CHHYCA U KOCHHYCA, TOCTPOCHHUE UX T'PaPHKOB.
O3HaKOMJICHHE C TOHITHEM TAPMOHMUYECKUX KOJIEOaHU U TpUMepaMu
rapMOHUYECKHUX KOJIeOaHUH Il OMCAHMSI TPOLIECCOB B (PU3HMKE U APYTHX
00JacTsIX 3HAHUS.

O3HaKOMJICHHE C TIOHSTHEM Pa3phIBHOM MEPUOANIECKON (PYHKITUH,
dbopMynupoBaHUEe CBOMCTB TaHI€HCA U KOTAHTEHCA, TOCTPOCHUE UX
rpaduKoB.

[IpumeneHnue cBOMCTB (PYHKITUH AJI1 CpaBHEHHSI 3HAYCHUH TPUTOHOME-
TpUYECKUX (YHKLUH, pEIICHUS TPUTOHOMETPUYECKUX YPaBHEHUI.
[locmpoenue epaghuxos 0Opamubix MpuUeOHOMEeMpUYecKux QyHKYutl u
onpeodenenue no epaguram ux ceouUcms.

BrinonHenue npeoOpa3oBanus rpadukos

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnemoBaTenbHOCTH

O3HaKOMJIEHHE C ITOHITUEM YHCIOBOM MOCIEA0BATEALHOCTH, CIIOCO0AMH €€
3a/1aHusl, BBIYUCICHUSIMH €€ YJIECHOB.

Os3naxomnieHue ¢ nouamuem npeoena nociedogamenvHocmu. O3HAKOMIICHHE C
BBIYMCIICHHEM CyMMbI O€CKOHEYHOTO YHCIIOBOTO Psijia Ha MPUMEpPE
BBIUMCIICHHSI CYMMBI OCCKOHEUHO YOBIBAOIIEH T€OMETPUUYCCKON MMPOTPECCHH.
Penrenue 3a1a4 Ha MpUMEeHEHUE (POPMYITBI CyMMBI OECKOHEYHO YOBbIBaIOIICH
TCOMETPHYCCKOHN MPOTPECCHH

[IpousBoaHas U ee pH-
MEHEHHE

O3HaKOMJIEHHE C IIOHSATHEM IPOU3BOTHOM.

M3yueHne u GopMyIupOBaHUE €€ MEXaHHYECKOTO U TE€OMETPUIECKOTO
CMBICJIa, U3yYEHHE aJITOPUTMA BBIYHUCIICHUS IPOU3BOJHOM HA IPUMEpe
BBIYMCIICHHSI MTHOBEHHON CKOPOCTH M YTIIOBOTO KO3 UITUCHTA
KacaTeJIbHOU.

CocraBiieHUE ypaBHEHUs KacaTeJIbHOU B 00IIEM BHUJIE.

Y cBoenue npasui auddepeHnnpoBanms, TaOIMIIbI TPOU3BOAHBIX
QIIEMEHTApHbBIX (PYHKUNH, IpUMeHeHue A AuddepeHnpoBanns QyHKIUH,
COCTaBJICHUS YPaBHEHUS KacaTeJIbHOM.

W3yueHue TeopeM O CBS3U CBONCTB (DYHKIIMH U MPOU3BOIHOM, (OPMYITUPOBKA
uX.

[TpoBeneHue ¢ MOMOLIBIO TPOU3BOIHON UCCIENOBaHUS PYHKIIMU, 3a1aHHOU
bopmyoit.

Y cTaHOBIIEHUE CBSI3U CBOMCTB (DYHKIIMM U IPOU3BOJHON MO UX TpaduKaM.
[IpuMeHeHre TPOM3BOJHOM Ui PEILIEHUS 3a]]a4 Ha HAXO0XKIEHUE
HanOO0JIbIIEr0, HAMMEHBILIETO 3HAYEHHS U Ha HaX0XKJIEHUE SKCTpeMyMa

[TepBooOpasHas u
MHTETpal

O3HaKOMJIEHHE C TOHATUEM MHTErpasia u nepBooOpa3Hoii.

M3y4yeHre npaBuiia BEIUMCICHUS IepBOOOpa3Hoi U Teopembl HproToHa—

JleiiOHMIA.

Pemenue 3amay Ha CBs3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIUNCIICHUE
epBOOOPA3HOM Ui JaHHOW (DYHKIIMH.

Pemenue 3a1a4 Ha MPUMEHEHNUE UHTETpasia JJisl BBIYUCICHUS (PU3NIECKUX
BEJIMYMH U IUIOIAAEN

YPABHEHUA 1 HEPABEHCTBA




YpaBHEHUS U CUCTEMBI
ypaBHeHuli HepaBeHncTsa
11 CUCTEMBI HEPABEHCTB C
NIByMsI IEPEMEHHBIMU

O3HaKOMJIEHHE C MPOCTEHIINMU CBEJICHUAMU O KOPHSX alredpanyeckux
YPaBHEHUH, IOHATUAMU UCCIICNOBAHNS YPABHEHUM U CUCTEM YPABHEHUM.
3y4eHne TeOpUU paBHOCWIBHOCTH YPaBHEHUN U €€ npumeHenus. [1o-
BTOPEHUE 3aIlIMCU PELIECHHSI CTaHIAPTHBIX YPaBHEHUH, IPUEMOB IIPE00-
pa3oBaHU YPABHEHUU [UIs CBEIEHUS K CTAHIAPTHOMY YPABHEHHIO.

PelieHne panmoHalIbHBIX, UPPALIUOHAIIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Vcrionb30BaHue CBOWCTB M rpaduKOB GYHKITUN SIS pEeIICHUST YpaBHEHUH.
[ToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Perenuie ypaBHeHU ¢ MPUMEHEHUEM BCEX MPUEMOB (pa3iio’KeHHUs Ha
MHOYHTEJIH, BBEJCHUSI HOBBIX HEM3BECTHBIX, MTOJICTAHOBKH, IpauuecKoro
METO/1a).

Perienne cucteM ypaBHEHHUH ¢ IPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMHU PEILICHUSI HEPABEHCTB U HCIIOb-
30BaHHME CBOMCTB U rpa)ukoB (GyHKIMHI MPU pelIeHNH HEpaBeHCTB. Perienne
HEPABEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM Pa3IMYHbIX CIIOCOOOB.
[IprMeHeHre MaTEMaTUYECKUX METOOB JUIsl PELIEHUSI COAEP KATEIbHBIX
3a[a4 U3 pa3IUYHbIX 00JacTel HayKu U pakTuku. HTeprpeTnpoBanue
pEe3yJIbTaTOB C YYETOM pealbHbIX OrPaHUYEHUM

BJIEMEHTBI KOMBUHATOPUKU, TEOPUN BEPOSITHOCTEN U CTATUCTHUKH

OCHOBHBIC TTOHSTHS
KOMOWHATOPUKH

M3yueHne mpaBuia KOMOMHATOPUKH U IPUMEHEHHE TIPU PEIICHUN
KOMOMHATOPHBIX 3a1a4.

Pernienne KOMOMHATOPHBIX 3a/1a4 METOAOM Iepedopa H Mo MPaBUITY
YMHOCHUSI.

O3HaKOMJICHHE C TIOHATHAMH KOMOMHATOPUKHU: Pa3MEIICHUSIMH, CO-
YeTaHUSMH, TIEPECTAaHOBKAMH U (pOpMyITaMu JUIsl MX BBIYHCIICHHS.
OOBbsicHeHHEe U TPUMEHEHHe (HOPMYJT ITIsl BBIYUCICHUS Pa3MELICHUH,
MEPEeCTaHOBOK U COYETAHUI MPH pelIeHUH 3aj1au.

O3nakomiuenue ¢ 6uHoMoMm HetoToHa u TpeyronsHukoM Ilackans. Pemenue
MPaKTUYECKUX 3a/1a4 C MCII0JIb30BaHUEM MOHATHI U MpaBUiI KOMOMHATOPUKHU

JJIEeMEHTHI TEOPUH
BEPOATHOCTEN

3yueHune Ki1acCH4ecKoro ONpeaesIeHus BEpOSTHOCTH, CBOMCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEN.

PaccmoTpenne npumMepoB BBIYMCIIEHUS BEPOSITHOCTEN. Pemenne 3ana4y Ha
BBIYUCIICHHE BEPOATHOCTEH COOBITHI

[IpencraBieHne qJaHHBIX
(TaOnHIIBl, TUATPaMMBI,

rpaduKm)

O3HaKOMJIEHHE C MTPEICTaBICHUEM YMCIIOBBIX JAHHBIX U UX XapaKTe-
PUCTUKAMHU.

Pemenne npakTuyeckux 3aj1a4 Ha 00pabOTKy YMCIIOBBIX JaHHbIX,
BBIYMCIICHUE UX XapPAaKTEPUCTUK

I'EOMETPUA




[[psiMbI€e ¥ TJIIOCKOCTH B
[MPOCTPAHCTBE

DopMyIUpPOBKA U IPUBEACHUE JOKA3ATEIBCTB IPU3HAKOB B3aHMHOTO
PAaCIIOJIOKEHUS IPSAMBIX U IJIOCKOCTEN. Pacrio3HaBaHue Ha yeprexax u
MOJIEJISIX Pa3IMYHBIX CIIy4aeB B3aMMHOTO PACIIONOXKEHUS NPSMBIX U
[IJIOCKOCTEH, apr'yMEHTUPOBAHUE CBOUX CYXIeHUN. DOpMylIHpOBaHUE
OIpeCICHUN, IPU3HAKOB U CBOMCTB NAapAJUICIbHBIX U NEPIECHIUKYIIAPHBIX
[IJIOCKOCTEM, IBYTPAHHBIX U JINHEHHBIX YIJIOB.

BEIIIOSIHEHUE TOCTPOECHMSI YTIIOB MEKY MPSIMBIMHU, IPSIMOM U INIOCKOCTHIO,
MEXY IIJIOCKOCTSIMU 110 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISX.
[IpyMeHeHrEe TPU3HAKOB U CBOMCTB PACIIOJIOKEHHUS MIPSIMBIX U INIOCKOCTEN
[IPU PELICHUH 3a/1a4.

300pakeHre Ha pUCYHKaX U KOHCTPYMPOBAHUE HA MOJEIISAX Iep-
[EHUKYIISIPOB M HAKJIIOHHBIX K IUIOCKOCTH, IIPSIMBIX, MTapaJUICIbHbIX
[UIOCKOCTEH, YIJIOB MEX Ay NPSIMOM M MJIOCKOCTHIO U 00OCHOBAaHUE
[IOCTPOCHUS.

PenieHue 3a1a4 Ha BBIYACICHUE TEOMETPUYECKUX BenUunH. OnucbiBaHne
PACCTOSIHUSA OT TOYKHU J10 INIOCKOCTH, OT IIPSIMOM 10 IUIOCKOCTH, MEXKIY
[JIOCKOCTSIMH, MEXKAY CKPEIIHUBAOIIUMHUCS IPSIMBIMU, MEKIY
[IPOU3BOJIbHBIMU (PUT'YpaMH B IPOCTPAHCTBE.

DopMyIUpOBaHUE U I0KA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeM
CYLIECTBOBaHMsI, CBOHUCTBA).

M300pakeHne Ha YepTexkKax U MOAEISIX PACCTOSHUA U 0O0OCHOBAHUE CBOUX
cyxkaeHui. OnpeneacHue U BEIUUCICHUE PACCTOSIHUM B IPOCTPAHCTBE.
[TpumeHenne GopMyIt U TEOPEM IUTAHUMETPHUH ISl PEIICHUS 3a/1a4.
O3HaKOMJICHHE C TOHATUEM NIapPAJUIEIBHOTO IPOEKTUPOBAHUS U €T0
cBolicTBaMU. Popmynuposarue meopemvl 0 NAOWAOU OPMOLOHANLHOU
npoeKyuu MHO20Y20NbHUKA.

[IpumeHeHre Teopuu 1151 00OCHOBAHUS IOCTPOECHUMN U BHIYMCICHUH.
APryMEHTUPOBAaHUE CBOUX CYKIEHUHN O B3aMMHOM PACIIOJIOKECHUH
[IPOCTPAHCTBEHHBIX (QUTYD

MHOrorpaHHUKH

Onucanue U XapaKTEpUCTHKA Pa3JIMYHbIX BUJIOB MHOTOTPDAHHHUKOB,
MEPEYUCIIEHNE UX PJIEMEHTOB U CBOWCTB.

300pa’keHrie MHOTOIPaHHUKOB U BBIIIOJHEHNE TIOCTPOCHUS Ha U30-
6pa>1<eH1/mx U MOJCTIAX MHOTOTPaHHHUKOB.

BbruncieHne TMHENHBIX 2JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYypalusix, apryMEHTUPOBAHNE CBOUX CYXJACHUHU. XapaKTEepUCTUKA U
N300pakeHNe CeUCHUS,pA38epmMKU MHO202PAHHUKOS, BBIYUCIICHNE TTOa1ei
MOBEPXHOCTEH.

[TocTpoenue npocTelux ceueHuit Kyoa, mpu3Mbl, mupamuabl. [Ipumenenue
(akTOB U CBEJICHUH U3 TUIAHUMETPHH.

O3HaKOMJIEHHE C BUJJaMU CUMMETPHUI B IPOCTPAHCTBE, (POPMYIHpOBaHUE
OINpEACIEHUI 1 CBOMCTB. XapaKTepUCTUKa CHMMETPHUH TEJ BPALLCHUS U
MHOI'OI'PAaHHUKOB.

[IpMeHeHnEe CBOMCTB CHMMETPHHM IIPH pelieHnH 3a1a4. Mcnonb3oBanue
HpI/IO6peTeHHBIX 3HAHUH JJI1 UCCIICIOBAHUSA U MOACIIMPOBAHUS HECIIOKHBIX
3a/1a4.

I/1306pa>KeHHe OCHOBHBIX MHOT'OT'PAaHHWKOB W BBIITOJITHEHUEC PUCYHKOB I10
YCJIOBUSAM 3a7a4




Tena u mOBEpXHOCTH
BpaLLleHUS

O3HaKOMJICHUE C BUJAMU TeJI BpalieHus, GOpMyIUpOBaHUE UX ONPEIACIICHUMA
11 CBOMCTB.

DopMyJIMPOBaHUE TEOPEM O CEYEHHUH I1apa MIIOCKOCTHIO U MIOCKOCTH,
KacaTeJbHOH K cdepe.

XapakTepucTUKa U H300paKeHUE TN BPAIICHUS, UX Pa3BEPTKU, CEUCHUSI.
Pemenue 3aga4 Ha NOCTPOCHUE CEYEHUM, BBIYMCICHUE JJIMH, PACCTOSIHUM,
yrII0B, omanaei. [Ipoenenune qoka3aTeabHbIX PACCYKICHUN NTPU PEILICHUN
3a]1a4.

[IprMeHeHre CBOMCTB CUMMETPHUH MPU PELICHUH 3a]1a4 Ha Tejia BpallleHus,
KOMOMHAIINIO TEII.

M300pakeHre OCHOBHBIX KPYIJIBIX TEJI U BBHITIOJIHEHHE PUCYHKA IO YCIIOBHIO
3agaydn

l3MepeHus: B reoMeTpuu

O3HaKOMJICHHE C TOHATUSIMH IJIOIAAN U 00beMa, aKCHOMaMU M CBOMCTBaMU.
Perenue 3a/1a4 Ha BBIYMCICHHUE TUIOMIAACH TUIOCKUX (GUTYP C TPUMEHEHUEM
COOTBETCTBYIOIIUX (opMyT U (PakTOB U3 IIaHUMeTpuu. M3yuenue teopem o
BBIYUCIICHIH 00BEMOB IIPOCTPAHCTBEHHBIX TEJI, pEIICHUE 3a/1a4 Ha
npuMeHeHue GopMyll BbIUKcIeHHsI 00beMOoB. M3yuenue ¢popmyn ams
BBIUMCIICHMSI IJIOIIAEH TOBEPXHOCTEW MHOTOTPAHHUKOB U TEJI BPALLEHUS.
O3HaKOMJIEHHE ¢ METOJIOM BBIYMCIICHUS TUIOIIA I TTIOBEPXHOCTH Cephl.
Pemenue 3a1a4y Ha BBIYHMCIICHUE IIOMIAAEH TOBEPXHOCTH IPOCTPAHCTBEHHBIX
Tel

KOOpI[I/IHaTBI H BCKTOPLI

O3HaKOMJICHHE C IOHATHEM BeKTOpa. M3yueHne nexapToBoil CHCTEMBbI
KOOPJAMHAT B IIPOCTPAHCTBE, IOCTPOCHHUE 110 33JaHHBIM KOOPJAMHATAM TOYEK U
[JIOCKOCTEM, HaX0XKACHUE KOOPANHAT TOYEK.

HaxoxxneHre ypaBHEHUI OKPY>KHOCTH, c(epbl, IUIOCKOCTH. Brrancnenne
pPacCTOSTHUI MEKy TOUKAMH.

l3yueHue CBOMCTB BEKTOPHBIX BEJIMYMH, IIPaBUJI Pa3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXO0KIECHUS KOOPIANHAT BEKTOPA B
[IPOCTPAHCTBE, ITPaBUJI ICUCTBUI C BEKTOPaMH, 3aJaHHBIMU KOOPIUHATAMH.
€HEHME TEOPUH IIPU PEILICHUY 3a7a4 Ha IeHCTBUS C BEKTopaMu. M3yuenue
CKAJIIPHOTO IIPOU3BEJCHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHUS IIPSIMOI U
[710CKOCTH. [IpuMeHeHre TeOpuu IIpH pELICHUH 3a]1a4 Ha IEUCTBUSA C
BEKTOPAaMH, KOOPUHATHBIN METOJI, IPUMEHEHNE BEKTOPOB JJIs1 BBIYUCIICHUS
BEJIMYMH YIJIOB U paccTOsIHUI. O3HAKOMIIEHHUE C JOKa3aTEIbCTBAMU TEOPEM
CTEPEOMETPUN O B3aUMHOM PACIIOJIOKEHUU IIPSMBIX U IJIOCKOCTEN €
HCIIOJIb30BAaHUEM BEKTOPOB




YUYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE MPOI'PAMMBI YYEBHOM JJUCITUTLJINHBI
«MATEMATUKA: AJITEBPA 1 HAUYAJIA MATEMATHYECKOI'O AHAJIM3A;
IF'EOMETPUS»

OcBoeHue nporpaMMmbl y4eOHOW AMCHUILUIMHBI «Marematuka: anreOpa M Hayaia
MaTEMaTUYECKOTO aHaIK3a; TE€OMETpHUs» MperoiaracT Haluyue B NMpodhecCuOHAIbHOU
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 CBOOOIHBI JocTyn B MHTEpHET BO BpeMsl y4eOHOTO 3aHATHS M MEPUO.
BHEYUEOHOM eI TENTbHOCTH.

[Tomenienne kabuHeTa JOHKHO YAOBIETBOPATH TpeOoBaHUAM CaHUTapHO-31HIEMUO-
noruyeckux npaBui U HopMatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIIEHO THIIO-
BBIM 00OpYZOBaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUSAX, B TOM YUCJIE CICIHATU3H -
pPOBaHHOW y4eOHOU MeOeblo U CpecTBaMU OOYUEHHMsI, TOCTATOYHBIMU JIJIsl BBITIOJIHEHUS
TpeOOBaHMI K YPOBHIO MOATOTOBKH 00y4aromuxcsl.

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

B coctaB y4eOHO-METOAMYECKOTO M MaTepUaIbHO-TEXHUYECKOro obOecredeHus
MporpaMMbl Y4eOHOM MUCHMIUIMHBI «MareMaTuka: anredpa U Hadaja MaTeMaTHYE€CKOIO
aHau3a; TEOMETPUS BXO/IAT:

- ”HQOPMAIIUOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

- DKpPaHHO-3BYKOBBIE TOCOOUS;

- OnbIMoTEeYHBIN HOH.

B mporiecce ocBoeHust mporpamMmbl yueOHOM TUCHUIIIUHBI «MaTemaTuka: anredpa u
Hayaja MaTeMaTHYeCKOrO aHalin3a; TeOMETPHs CTYACHTHI JOJHKHBI MOJIYYUTh BO3MOXK-
HOCTh JIOCTYyINa K JJIGKTPOHHBIM Y4YEOHBIM MarepuajgaMm MO MaTeMaTHKe, UMEIOITUMCS B
CBOOOJTHOM 1oCTyre B cetu MHTepHET (2JIEKTPOHHBIM KHUTAM, MPaKTUKyMam, TecTam,
Marepuasiam EI'D u np.).
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