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npodecCHOHABHBIX 00pa3oBaTeNbHBIX OpraHm3anuii aBropa bammakoBa M.U., omoOpennoit ®I'AY
«®UPO» Munobpuayku Poccun, npotoxos Ne 3 ot 21 urons 2015 r.
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[HOACHUTEJIbHAA 3AIINCKA

[Iporpamma  o6mieoOpa3oBaTenbHOM ~ y4yeOHOM  aucuuIUiuHbl  «MaTeMaTuka
MpeaHa3HayeHa Uil M3y4YEeHHUs MaTeMaTUKH B MpodecCHOHAIBbHBIX 00pa3oBaTEIbHbIX
opranmzauusax CIIO, peanusyoomux o0pa3oBaTENbHYIO NMPOrpaMMy CpPEIHEro OOLIETro
oOpa3oBaHus B Mpeaenax OCBOEHHS OCHOBHOM mpodeccroHaabHOM 00pa3oBaTeIbHOM
nporpammbl CI1IO (OII CIIO) Ha 6a3e ocHOBHOro 00111ero 00pa3oBaHus MpU MOATOTOBKE
KBTU(DPUIIUPOBAHHBIX pabOUUX, CIyKaIIUX U CIEHUATUCTOB CPEAHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit @DI'OC cpennero oOuiero
oOpa3oBaHus, MPEAbABISEMbIX K CTPYKTYpE, COJEpKAHUIO U pe3yjbTaTaM OCBOCHUS
yuyeOHOM aucuuruinHbel «Martematukay, B COOTBETCTBMM C PekoMeHIauusMu 1o
OpraHu3aluy TOJYYEHUs CpeAaHero oOimero o0pa3oBaHUs B TMpeenax OCBOCHUS
oOpa3oBaTeIbHBIX NPOrpamMM CpelHero npodeccuoHaabHOro oOpa3oBaHus Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHus ¢ yueToM TpeOoBaHui (hesiepanbHbIX rOCY1apCTBEHHbBIX
o0Opa3oBaTeIbHBIX CTAHJAPTOB U MOJIy4aeMoil Mpodheccuu Win CIeHaTbHOCTH CPEAHETO
npodeccruoHaibHOro 0o6pasoBanus (MUCbMO JlemaprameHnTa rocyJapcTBEHHOM MOJIUTHKH
B cepe noaroroBku padounx kaapoB u AI1IO Munob6pnayku Poccun ot 17.03.2015 Neo
06-259).

Copepxanue nporpammbl «MareMaTHka» HaMpaBICHO Ha JOCTH)KEHHE CIIEIYIOLIUX
eJiei:

* obecniedyeHne CHOPMUPOBAHHOCTH IPEICTABICHUNA O COIMANBHBIX, KYJIbTYPHBIX U
HCTOPHUYECKUX (PaKTOpaX CTAHOBIICHUS MaTEMaTHKH;

* obecniedyeHne cHOPMUPOBAHHOCTH JIOTHIECKOTO, aJITOPUTMUIECKOT'0 M MaTeMaTH4e-
CKOTO MBITIICHUS;

* obecniedyeHre CHOPMUPOBAHHOCTA YMECHHUI MPUMEHSTH ITOTYICHHBIC 3HAHUS TIPU Pe-
IICHUW PA3INIHBIX 3a/1a4;

* obecrnieueHrne c(POpMHUPOBAHHOCTH TMPEICTABICHUN O MaTeMaTHKE KaK 4acTH oOIie-
YeIIOBEUECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3bIKE HAYKH, TTO3BOJISIFOIIEM OIMCHIBATH
Y M3y4aTh peabHbIC MPOIECCHI U SBICHUSI.

B nporpamMmmy BKITIOYEHO COJIep KaHKE, HATIPABICHHOE HAa (JOPMUPOBAHHUE Y CTYJCHTOB
KOMIIETEHIINH, HeoOXoauMbIX I KadecrBeHHOro ocBoeHuss OIIOII CIIO na Oase
OCHOBHOTO 001Iero o00pa3oBaHMsl C TMOJYYCHHEM CpEIHEro oOImero oOpa3oBaHUS;
MpPOrpaMMbl TIOJITOTOBKM KBaJTU(UIUPOBAHHBIX padouMX, CIyKalluX; MPOTpaMMBbI
NoATroTOBKM criennanuctoB cpennero 3seHa (IIKPC, ITIICC3).

[Iporpamma yueOHOM qucuuIinHbl «MaTemaTrka» SBISIETCS OCHOBOM JUIsl pa3padoT-
KH pabo4nx MporpamMm, B KOTOPBIX MpodeccuoHalbHbIe 00pa30BaTebHBIC OpraHnu3aIliiy,
peanusyromre 00pa3oBaTENbHYI0 MpOrpaMMy CpelHero obumiero oOpa3oBaHus B
npenenax ocBoenus OIIOIT CIIO na 6a3ze ocHOBHOTO 00IIero 00pa3oBaHMs, YTOYHSIOT
coJiep;KaHKe Y4eOHOro Marepuana, MociaeA0BaTeIbHOCTh €ro U3yUYeHHUs], paclpeieliCHHe
y4eOHBIX YacoB, TEMAaTUKy pedepaToB, BUJIIBI CAMOCTOSTEIBHBIX paldOT, Y4UTHIBAs
cneuuPuKky MporpamMMm TMOATOTOBKM KBaTU(UIIMPOBAHHBIX paboyuX, CIyXalmux U
CIIELUAJIMCTOB CPEJIHETO 3BEHa, OCBAaMBaeMOU npodeccruu Uir CrelualbHOCTH.



[Tporpamma MOXKET UCIIOJIB30BAThCS JIPYTHUMH npodeccuoHaTbHBIMU
00pa30BaTeIbHBIMA OPTaHU3AIMAMH, PEATUIYIOMIMMUA O0pa30BaTEIbHYIO IMPOTPAMMY
cpeaHero ofOuiero obpazoBanus B npenenax ocBoeHusi ocHoBHoit OITOIT CIIO nHa 6aze
ocHoBHOTO 0011eT0 00pazoBanus (IITTKPC, TIIICC3).

1.IIACIIOPT PABOYEN IIPOT'PAMMbI

1.1. Obnacme npumenenus pabdoueirt npozpammpl: peanu3anus OCHOBHOMU
npodeccuoHanbHOl obOpazoBaTenbHOM TporpamMmbl CIIO Ha 6a3ze ocHOBHOTO 00IIETO
o0pa3oBaHUsl C OJIHOBPEMEHHBIM IOJIYYEHHEM CpeAaHero oOmiero oOpa3oBaHHs U B
cootBeTrcTBUU ¢ DPI'OC CIIO mo cnemmanbHoct CIIO 23.02.03 TexHnueckoe
00CTy’KMBaHHE U PEMOHT aBTOMOOMIJIBHOI'O TPAHCIIOPTA.

PabGouass mnporpamma ydeOHOUW AUCHUIUIMHBI «MaTeMaTtuka» SBISETCS YacThbiO
nporpaMMbl MOJATOTOBKU —crnenuanuctoB cpeanero 3BeHa (IITICC3) mno naHHOM
CHeuanbHOCTU UM pa3paboTaHa Ha ocHoBe TpeboBanuit ®I'OC cpeanero o61Iero
o0pa3oBaHUs, TPEABSIBISIEMBIX K CTPYKType, COJEPKAaHUIO M pPe3ysbTaTaM OCBOCHUS
y4eOHOW JUCHUIUIMHBI «MaremaTuka», W B COOTBETCTBMU C PexkoMeHmamusMu 1o
OpraHu3aldyd TOJYy4YeHUs cpeaHero obmero oOpa3oBaHHs B Mpeaenax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTrpaMM CpEAHEro MpOQPECCHOHANLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOT'O 00111er0 00pa3oBaHusi ¢ yueToM TpeOoBaHUM (elepanbHbIX IOCYJapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHJAPTOB U MOJYy4aeMOUl MPOQPECCUU WU CIEIHMATBHOCTH CPEIHETO
npodeccroHaibHOro 0opazoBanus (MUchbMo JlemapTaMeHTa rocyJapcTBEHHOM MOJUTUKHU B
chepe moaroroBku padounx kaapos u JI1O Muno6paayku Poccun ot 17.03.2015 Ne 06-
259).

Pa3paboTana Ha OCHOBE MpPUMEPHON MporpamMmbl 0O0IIe00pa30BaTEIBLHON yUeOHOI
TuCIUIUIMHBL «MarteMaTtrka:anredpa 1 Hadaja MaTeMaTHYeCKOro aHAIN3a;[€OMETPHUs» IS
npodeccroHadbHBIX  00pa3oBaTeIbHBIX  OpraHu3anuii  aBTopa bammvakoBa M.U.,
onoopennoit ®I'AY «OUPO» Mwunodpnayku Poccum, 2015, ¢ yyeToM TEXHUYECKOTO
npoduIs morygyaeMoro npodhecCHOHAIBHOTO 00pa30BaHuUs.

1.2 MecTo y4eOHOH IMCHUILUIMHBI B Y4e0HOM IJIaHe

VYyeOnass gucnuruimHa «MartemaThuka» BXOAUT B COCTaB 00IIE00pa30oBaTEIbHBIX
y4eOHBIX AUCIUIUIMH, (OPMHUPYEMBIX M3 00S3aTENBbHBIX MpeAMeTHBIX obOmacteir OI'OC
cpenHero obmiero oopaszoBanus, A cnenuanbHocTe CI1O TexHndyeckoro mpoQuis.

1.3 Pe3yJbTaThbl OCBOEHUS Y4€OHOM JUCHHUILINHBI

B pesynbrare ocBoeHUS yUeOHON MUCIUIUIMHBI 00YYAFOITUICS JOJDKCH YMETh.
e BEIMOMHATE  TOXKIECTBEHHBIE TPEOOpa3oBaHUS  BBIPAKCHUN, COJEPIKAIINX
CTeTICHHBbIC, TIOKa3aTelbHbIC, JOrapupMUYECKUe W  TPUTOHOMETPUYECCKHUE
BBIPAKCHUSL.
o Ctpouth TrpaduKu  CTENEHHOW, TMOKa3aTelbHOW, Jorapudmuyeckod u
TPUTOHOMETPUUYECKUX (QYHKIIUH.



o Pemate mpocreiiiiie ypaBHEHUST U HEPABEHCTBA, COJIEpIKallli€ CTETCHHBIE,
MOKa3aTeIbHbIE, JJOrapu(pMUIECKHUE U TPUTOHOMETPUUECKUE (PYHKIUU.

« 3o0Opaxath reomeTpuueckue (GUTypbl HA YEPTEKE U MPOU3BOAUTH MPOCTEUIIINE
MMOCTPOCHHUSI Ha TIJIOCKOCTH.

e BoimonusATh omepanuu HajJ BEKTOpaMH U TIOJIb30BAaThCSI CBOWCTBAMU JTHX
OIEepALUN.

B pesynbrare ocBoeHUs1 yueOHOU TUCIMILUIMHBI O0YYarOIIUICS TOJKEH 3HATh!

¢ CBOMCTBA apU(PMETUYECKOTO KOPHS HATYpaIbHOU CTENEHU;

e CBOICTBA CTEIEHU C pAllMOHAJILHBIM MOKA3aTeNIeM;

e CBOICTBA JIOTapu(MOB M OCHOBHOE JIOTapU(MHUUECKOE TOXKIECTBO;

¢ OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI;

o TAOJIUITY POU3BOIHBIX AJIEMEHTAPHBIX (YHKIIHI;

e AKCUOMBI CTEPEOMETPHUHU, OCHOBHBIC TOHSTHUS W YMEThb NPUMEHATh HUX MPH
pelieHuy 3aaad

Henwvro vizyueHust AUCHIUTIIMHBI «MaTtemaTuka» siBisieTcss (OpMUPOBAHUE Y CTYICHTOB
o0mux u mnpodecCuoHaNbHBIX KOMIETEHIUM, HEOOXOAUMBIX IS KA4eCTBEHHOTO
ocBoenus OIIOII CIIO nHa 6a3e OCHOBHOro o00I1Iero 00pa3oBaHMs C MOJYyYECHUEM
cpeaHero ooOmero o0pa3oBaHUsT — NPOrpaMMbl TMOATOTOBKH KBaTU(UIIMPOBAHHBIX
pabounx, CIyKalux, IporpaMMbl MOJATOTOBKU crienuanuctoB cpeanero 3seHa (IITIKPC,
[ITICC3), HeoOXOAMMBIX ISl OCYIIECTBICHUS NPO(PECCHOHATBLHON JIeSITEIHLHOCTH
Oyayliero creunyagiucTa Ha OCHOBE OBJIAJICHUS COJEpXKAHUEM JUCHUIITUHBL OO1me
LEIU W3YYEHHS] MATEMaTUKHU TPAJAUIMOHHO PEATU3YIOTCS B YETHIPEX HANPABICHUAX —
oO1ee npeacTaBiIeHUue 00 UAEsIX U METOJaX MaTeMaTHKH, UHTEIUIEKTyallbHOE Pa3BUTHE,
OBJIaJICHUE HEOOXOIMMBIMU KOHKPETHBIMH 3HAHMSIMU M YMEHUSIMU, BOCIHTATEIbHOE
BO3/I€HICTBHE.

3aoauu no obecneuenuio oCmMudICeHUs Yyeau.

e ¢opMupoBaHHMe TPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKHX
(akTOpax CTAaHOBJICHHS] MAaTEMAaTHKU;

e pa3BUTHE JIOTUYECKOT0, AITOPUTMUYECKOTO U MATEMATHYECKOTO MBIIUICHUS;

® OBJIAJleHHMe MATEMAaTUYECKUMU 3HAHUSIMHU W YMEHHUSIMHU, HEOOXOJUMBIMH B
MMOBCEIHEBHOM JKU3HU, NJI1 U3YYEHUS CMEKHBIX €CTECTBEHHOHAYUHBIX IUCIMIUIMH Ha
0a30BOM ypOBHE U JHUCHMUIUIMH TPOQPECCHOHATBHOTO IHKJIA, [JIS TOJy4YeHUs
oOpa3oBaHus B 001acTsIX, HE TPEOYIONIUX yriayOJeHHOW MaTeMaTHYeCKON MOATOTOBKH U
MIPUMEHEHUS MTOJIYYEHHBIX 3HAaHUH MPH PEIICHUH PAa3INYHbIX 33/1a4;

e BOCINUTAHME CpEJACTBAMM MAaTE€MaTHUKH KyJIbTYpbl JIMYHOCTH, IOHHUMAaHUs
3HQUMMOCTH MaTE€MaTHKU [JIi Hay4YHO-TEXHUYECKOro Mporpecca, OTHOLICHUS K
MaTeMaTUKe KaK K 4acTH OOIIeYeIOBEUECKOW KYIbTypPhl, YHUBEPCATHLHOM SI3bIKE HAYKH,
MO3BOJISAIOIIEM OMUCHIBATh U U3Yy4aTh peaJIbHbIE MPOLECCHI U SBIICHMUS.

Oceoenue cooepoicanusi yuebnou oucyuniunvl «Mamemamuka» 00ecTIEUMBACT
JTOCTH>KEHUE CTYACHTaMU CIEAYIOUIUX pPe3yibmamaos:.

JAUYHOCHHBIX '

JI1.chopMUpPOBAHHOCTh MPEJACTABICHUM O MaTEMaTHKE KaK YHUBEPCAIBHOM SI3bIKE

HayKH, CpEACTBE MOJCIUPOBAHUS SBJICHUUA M MPOLECCOB, 00 HAEAX U METOAaX

MaTeMaTHUKH;



JI2Z noHMMaHHWE 3HAYMMOCTH MATEMATUKH JJIsi HAYYHO-TEXHUYECKOrO IMporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MaTEeMaTWKE KaK K YacTdh O0OIledesnoBeYecKoit
KYJbTYpbl 4Y€pe3 3HAKOMCTBO C HWCTOPHUEN pPa3BUTHUS MATEMaTUKH, 3BOJIOLUECH
MaTeMaTHYECKUX UJCH;

JI3 pa3BuTHE JIOTMYECKOTO  MBIIJIEHUS, MPOCTPAHCTBEHHOI'O  BOOOpaKEeHMUS,
AITOPUTMUYECKOUN KYJIBTYPbI, KpUTUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOIUMOM JIJIs
Oynymieit mpodeccuoHaIbHONW MEATeNIbHOCTH, IJis TMPOJOJDKEHUsT oOpa3oBaHUS H
caMo00pa3oBaHus;

JI4 oBnajgeHue MaTeMaTUYECKUMHU 3HAHUSIMH M YMEHHUSMH, HEOOXOJUMBIMU B
MOBCEJHEBHOM JKM3HM, JIJI1 OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUYHBIX NUCUUILUIMH U
JTUCHUIUIMH TPO(PECCHOHATBHOTO ITUKJIIA, I TOJy4eHUs: 00pa3oBaHus B 00J1acTIX, HE
TPeOYIOMMNX YIITyOJIeHHON MaTeMaTHYECKON MOATOTOBKHY;

JI5 TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMO0Opa3oBaHUIO, HA
NPOTSHKEHUU BCEH KU3HH; CO3HATEIIbHOE OTHOILICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIIENTHOM podeccnoHanbHON U 00IIeCTBEHHOH e TeIbHOCTH;

JI6 TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOATEIbHOM, TBOPYECKON M OTBETCTBEHHOM
NEATENbHOCTH;

JI7 TOTOBHOCTh K KOJJIGKTUBHOW paboOTe, COTPYJHUUYECTBY CO CBEPCTHUKAMU B
o0pa3zoBaTeIbHOM, OOIIECTBEHHO IMOJIE3HON, YUeOHO-HUCCIeI0BATEIbCKOM, MPOSKTHOM
U APYTUX BUAAX JESTEIbHOCTH;

JI8 otHomeHue Kk npodecCUOHANBHON JAESITENIbHOCTH KaK BO3MOXHOCTH y4acTHS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MTPOOJIEM;
MemanpeomMemHvix:

M1 ymMmeHHe caMOCTOSITEIbHO OMNPENENATh LENH IESITENbHOCTH M COCTaBIISThH IJIAHBI
NEATENIbHOCTU; CAMOCTOSATENIBHO OCYILECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENbHOCTh, HWCIOJb30BaTh BCE BO3MOXHBIE PECYpChl ISl JTOCTUKEHHUS
MOCTABIICHHBIX II€JIed W peanu3allid IJIAaHOB JACSTENbHOCTH; BBIOMPATH YCIEIIHBIE
CTpPaTEeTHH B PA3JIUYHBIX CUTYaLIHSIX;

M2 ymeHue mpoayKTUBHO OOINATHCS M B3aUMOJICHCTBOBAThH B IPOIIECCE COBMECTHOM
JESTENBHOCTH, YUUTHIBATh MO3UILIUUA JPYTUX YYACTHUKOB JEATEIBHOCTH, Y)PEKTUBHO
paspeniaTb KOH(JIUKTHI,

M3 BrnajeHue HaBBIKAMU MMO3HABATEIBLHON, YI€OHO-HCCIIEIOBATEIILCKON U TMTPOCKTHOM
NESTENHbHOCTH, HABBIKAMU pa3pelieHuss NpoOJieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHUS] NMPAKTUYECKUX 3a7ad, MPUMEHEHHIO
Pa3IMYHBIX METOAO0B ITO3HAHUS;

M4 TOTOBHOCTP M  CHOCOOHOCTH K  CAMOCTOSATEIIBHOW  WH(OPMAIMOHHO-
[03HABATENBHONW JAEATEIIBHOCTH, BKJIKOYas YMEHHE OPHUEHTUPOBATHCS B PAIUYHBIX
UCTOYHUKAX  WHPOpMAINHN, KPUTUYECKH  OICHWBATH H  WHTEPIPETUPOBATH
nH(OPMAITNIO, TTOTYIaeMYI0 U3 PA3INYHBIX HICTOYHUKOB;

M5 BnageHue S3BIKOBBIMH CPEACTBAMU — YMEHHUE SICHO, JJOTUYHO M TOYHO HM3JIaraTh
CBOIO TOYKY 3pEHUS, HCIIOJIb30BAaTh a/ICKBATHBIE A3bIKOBBIE CPEJCTBA;

M6 BnajeHve HaBbIKAMM TMO3HABATENbHOU pe(IeKCHM KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUUA U MBICIUTEIIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, T'PAHUL] CBOETO
3HAHUS U HE3HAHUSI, HOBBIX MTO3HABATEIbHBIX 33]1a4 U CPEICTB UX JTOCTUKEHHUS;



M7 ueneycTpeMIIEHHOCTh B MOMCKaX M NPUHATHH PELICHUH, COOOpPa3UTEIbHOCTh U
UHTYHIUS,  Pa3BUTOCTh  IMPOCTPAHCTBEHHBIX  MPEACTABICHUM;  CIOCOOHOCTH
BOCIIPUHHUMATh KPAacoTy U TAPMOHHIO MUPA;

npeomemuuix:

I11 chopmMupoBaHHOCTH MPEACTABICHUN O MaTeMaTUKe KaK YaCTH MUPOBOU KYJIbTYPHI
U O MECTe MaTeMaTHUKd B COBPEMEHHOM UMBHUIIM3AIMH, O CIOCOOAaxX OMHUCAHUS Ha
MaTeMaTH4YECKOM SI3BIKE SBICHUN PEANTBHOTO MUPA;

I12 cpopMupoBaHHOCTH TMPEACTABICHUM O MaTeMaTHUYECKUX MOHATHSAX KaK o
BAKHEMIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJISIIOIINX ONKCHIBATh U M3y4aTh Pa3HbIC
IPOLIECChl WM SIBJICHHS; NOHUMAHHUE BO3MOYKHOCTH AKCMOMAaTHYECKOTO IOCTPOCHUS
MaTEMAaTHYECKUX TEOPHIL;

I13 BnageHne MeTOJaMM J10KA3aTENbCTB M AJTOPUTMOB PELICHUS, YMEHUE UX
IPUMEHATH, IPOBOJAUTH T0KA3aTEIbHbBIE PACCYKICHHS B X0/I€ PELIEHHUS 3a/]1ay;

I14 BnageHue  CTaHJAPTHBIMM  NOpUEMAMHU  PEIICHUS  pPAlMOHAIBHBIX U
UppalMOHANIBHBIX, MOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPABHECHUU U
HEPABEHCTB, UX CHCTEM; MCIOJIb30BAHHE I'OTOBBIX KOMIBIOTEPHBIX MPOrPAMM, B TOM
yucie Ui TOWCKAa IyTH pEUIeHUWs W WUIIOCTPAlMU PELICHHS YpPaBHEHUW U
HEPaBEHCTB;

I15 chopmupoBaHHOCTH MpeacTaBICHUNH 00 OCHOBHBIX MOHSTHUSX MaTEMaTUYECKOIO
aHaJau3a U UX CBOWMCTBAX, BIaJICHUE YMEHUEM XapaKTepPU30BaATh

I16 noBenenuie PyHKIMM, UCTIOIB30BAHUE MOTYUYEHHBIX 3HAHUH 1JI1 OTUCAHUS U
aHaJIM3a pealibHbIX 3aBUCUMOCTEN;

I17 BnaneHre OCHOBHBIMH MOHSTUSIMU O IJIOCKUX U MMPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTYypaxX, UX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh Ha YePTEkKax, MOJEISIX U B pEaIbHOM MHUpE T€OMETpUUECKUe (UTypHI;
IPUMEHEHHE U3YUYEHHBIX CBOMCTB reoMeTpuueckux Guryp u popmyn nis pemeHus
F€OMETPUYECKHUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJICPKaHUEM;

18 chopMupoBaHHOCTH MPEICTABICHUIN O MPOIECCaxX U SBICHUIX, UMEIOIIUX
BEPOSATHOCTHBIN XapaKkTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUPE, 00
OCHOBHBIX ITOHATHSX AJIEMEHTAPHON TEOPUU BEPOATHOCTEHN; YMEHUN HAXOIUTh U
OIICHMBATh BEPOSATHOCTH HACTYIUICHUS COOBITUN B MMPOCTEUIINX MPAKTHIECCKUX
CUTYalHsIX U OCHOBHBIE XapAKTEPUCTUKU CIyYalHbIX BEJINYNH;

I19 Bi1aeHre HaBBIKAMH UCITOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IpU
peleHnuy 3aaa4.



2 CONEPKAHUE YYEBHOHN JUCIHUIIJIMHBI <MATEMATHUKA»

BBenenue

Martemartrka B HayKe, TEXHUKE, YKOHOMUKE, HHPOPMAITHOHHBIX TEXHOJIOTHIX U MPaK-
THYECKOW JeATenbHOCTH. Llenn u 3amaun W3y4YeHHs MaTeMAaTUKH TPH OCBOCHUU
npodeccuit CI1O u cnenuansHocteit CIIO.

AJITEBPA
Pazeumue nousmus o uucne

ensie wu panuoHanbHBIE uyucia. JledcTButenbHbie 4Yucna. [lpubaudicenmvie
gviuucnenus. Komnnexcnvle uucaa.
Kopnu, cmenenu u nocapugmoi

Kopnu u crenenn. KopHu HaTypanpHOMN CTENEHU U3 YKCIIA U UX CBOMCTBA. CTENEHH C
palMOHAJIBHBIMU MOKA3aTENAMH, UX CBOMCTBA. CTENEHN C IEMCTBUTEIBbHBIMU MOKa3aTe-
asmu. Ceoticmea cmenenu ¢ 0eticmeumenbHulM NOKA3amenem.

Jlorapu¢pm. Jlorapupm umcaa. OcHOBHOE JOrapuPMUYECKOE  TOXKIAECTBO.
JlecsiTuunble U HaTypajibHbIe JIorapudmel. [IpaBuna neiictuii ¢ norapudmamu. [lepexon
K HOBOMY OCHOBAaHHIO.

IIpeoOpa3oBanue ajnredpanyecknx BbipaxkeHuii. [[peodpasoBanue pallMOHAIBHBIX,
UppaIOHANbHBIX CTEIIEHHBIX, I0KA3aTEIbHBIX U JJOTaPU(PMHUUECKUX BBIPAKEHUH.
Ilpakmuueckue 3anamus

Apudmernueckue IEHCTBUS HaJ| YUCIIAMHU, HAXOXACHHE NPUONIMKEHHBIX 3HAYCHHI
BEJIMYUH U TOTPEIIHOCTEN BBIUMCICHUN (a0COMIOTHOW M OTHOCHUTENBHON), CpaBHEHUE
YHCJIOBBIX BBIPAKCHUIA.

Brruuciienue u cpaBHeHUE KOpHEW. BhINoTHEHNE pacyeToB C paJuKaIaAMU.

Pemenne wuppannoHanbHbIX ypaBHeHUM. HaxokaeHne 3HA4Y€HUM CTENEHEW C
panMoHaNbHBIMU TOKa3aTeasiMu. CpaBHeHue creneHei. [IpeoOpa3zoBaHus BhIpaKeHMUIA,
COJZIEpKAIIMX CTENIEHU. PereHne nmoka3areabHbIX YPaBHEHUN.

Peuiennie npukiagHeix 3a4a4.

Haxoxxnenue 3HaueHwii jorapudma Mo MPOU3BOILHOMY OCHOBaHHIO. [lepexon ot
OTHOTO OCHOBaHMS K Jpyromy. Bplumcienue W cpaBHEHHWE JorapudMoB.
JlorapudmupoBaHue 1 MOTCHIIMPOBAHUE BBIPAKEHUH.

[TpubnuxeHHBIC BHIYUCICHUS U PEIICHUS TPUKIAIHBIX 3a7a4.

Pemenue norapuMudecKkux ypaBHEHUN.

OCHOBBI TPUT"'OHOMETPUUN

OCHOBHBIE TTIOHATHAA
Pannannas mepa yria. BpamarensHoe nBmkeHue. CHHYC, KOCUHYC, TAHT€HC M KOTaH-
FEHC YUCJIA.

OCHOBHEIEC TPUTOHOMCTPHUUYCCKHUC TOXKIACCTBA

®opmynsl npuBeaeHUss. Popmynbl ciioxeHuss. PopMynbl yaBoeHuss Popmyivl noJo-
BUHHO20 Y2/1a.



[IpeoGpazoBaHus NPOCTENILINX TPUTOHOMETPUUECKUX BbIPAXKEHUN

[IpeoOpa3zoBaHne CyMMbl TPUTOHOMETPUYECKUX (PYHKIUIA B MPOU3BEICHUE U
MIPOU3BEACHUSI B CYMMY. Buipasicenue mpueconomempuueckux yuKyuil uepe3 maH2eHc
NOJIOBUHHO20 ap2yMeHma.

TpUroHoMeTpUYECKUE YpaBHEHUS U1 HEPABEHCTBA

IIpocrelimue TPUTrOHOMETPUYECKHUE YPABHEHUA. [Ipocmetiuiue mpueoHomempuiecKue
HepaseHcmea.

OO6patHble TpUroHoMeTpuieckue GyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHI'€HC.

Ilpakmuueckue 3anamus

PannanHbIil METOT U3MEPEHHUS YIJIOB BPAIlEHUS U CBSI3b C TPAlyCHON MEPOA.

OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA, (POPMYJIbI CIIOKEHHUSI, YABOCHHUS, TPE00-
pa3oBaHHWE CYMMBbI TPUTOHOMETPUYECKUX (YHKIMI B NMPOM3BEICHHE, MPeoOpa3oBaHHE
NPOU3BEACHUS  TpUTOHOMETpuueckux  (yHkumii B cymmyro  [lpocreitmue
TPUTOHOMETPUUYECKUE YPABHEHHUS U HEPABEHCTBA.

OO6patHble TpUTrOHOMETpUYECKUE (QYHKIIMU: apKCUHYC, aPKKOCHHYC, apKTaHT€HC.

®VHKIIMH, NX CBOMCTBA U TPA®UKN

Oynknun. OOnacTh oOmpeAeNeHUuss W MHOXKECTBO 3HaueHWi; Trpaduk QyHKIHH,
nocTpoeHue rpaduKoB QyHKITHH, 3aJaHHBIX Pa3IMIHBIMU CIIOCOOAMH.

CpoiicTBa ¢yHKIIH. MOHOTOHHOCTh, Y€THOCTh, HEYETHOCTh, OTPAaHUYEHHOCTD, TIEPHO-
IMYHOCTh. [IpOMEXyTKHM BO3pacTaHUs H YyOBIBaHWs, HaWOOJNbIIee W HaWMEHBIIIEEe
3HA4YeHMsl, TOYKH  OJKCTpeMyma.  [padumueckas  wmHTepnperanms.  [Ipumepsl
(YHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEABHBIX MPOIIECCaX U SABICHUAX. ApUPMETHICCKHUE
oneparuu  Hajx QyHkumsaMu.  CrnoxHas  (yskus (kommnosunwms). [lowsmue o
HenpepviHOCMU YHKYULU.

O6patabie dyuknuu. Obaacmsv onpedeiieHus u 001ACMb 3HAYEHUL O0OPAMHOU
@dynxyuu. I pagux obpammuou gyuxyuu.

CremneHHble, TOKa3aTeIbHBIC, TOTAPUPMUYECKHIE U
TpuroHomeTpuyeckue QyHkiuu. OOpaTHbie
TPUTOHOMETpUYECKHUE (PYHKITHH

Omnpenenenus GyHKIMA, UX CBOMCTBA U TpadUKH.

[IpeoGpazoBanus rpadukoB. llapamienbHbIE TEPEHOC, CUMMETPHS OTHOCHUTEIHBHO
Ooceil KOOpAWHAT U CUMMETpPUS OTHOCUTEJIBHO Hauaja KOOpPJHUHAT, CHUMMETpPHS
OTHOCHUTEJIBHO MPAMON Y = X, pacTsHKEHUE U CKATUE BJIOJIb OCEM KOOpMHAT.

Ilpakmuueckue 3anamus

[Ipumepsbl 3aBUCUMOCTEN MEXAYy NEPEMEHHBIMU B PEATBHBIX MPOIECCAX U3 CMEKHBIX
muciuiuinH.  Onpenenenne Qynkmuil. I[loctpoenne u uteHune TpaduKoB (YHKITHIA.
UccnenoBanne Pynkuun. CBONCTBA JMHEWHOM, KBaJpaTUYHOUM, KyCOUHO-IMHEHMHON U
npoOHo-nuHelHON (yHkiui. HenpeprsiBHbIe U niepuoandeckue QpyHkuuu. CBOWCTBa U
rpaduKu CUHYyca, KOCUHYCa, TAHTe€Hca U KoTaHrenca. O0patHble PYHKIUU U UX TpaPUKH.
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OOpatnble TpuronoMmerpuueckue GyHkuuu. IlpeoOpasoBanus rpaduka (yHKIUU.
["apmonnyeckue konedanus. Ilpukiaaneie 3aga4uu.
[loka3arenbHble, TorapupMUIEecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HepaseHcmeaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHocnenoBaTeIbHOCTH. CniocoOb1 3a1aHUs u CBOMCTBA YUCJIOBBIX
nocyenoBaTenbHocTel. [lonamue o npedene nocrnedogamenviocmu. Cywecmeoganue
npedeia  MOHOMOHHOU  O2paHuyeHHou  nociedogamenvHocmu.  CyMMUpOBaHUE
nocieoBaTenbHOCTEN. beckoHeuHO yObIBarolIasi reoMeTpuyeckasi Mporpeccuss u ee
CyMMma.

IpouzBognasi. IlonsiTue o0 mNPoU3BOAHON (GYHKIMH, €€ TEeOMETPUYECKUU U
¢usznueckuii cMmbica. YpaBHEHHE KacaTelnbHOW K rpaduky ¢ynkiuu. IlpomsBonnbie
CYMMBI, Pa3HOCTH, MPOMU3BEACHUSA, YacTHbIE. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit. [lpumeHeHue mNPOU3BOAHONW K HCCIEAOBAHMIO (YHKUUA M TOCTPOCHHIO
rpadukoB. Ilpouzeoonvie 0Opamuol GyHKYUU U KOMROIUYUU DYHKYUU.

[IpuMepbl KMCNOAB30BaHUsl MPOU3BOAHON ISl HAXOXKICHUS HAWIYYIIETO PELICHUS B
NPUKJIAIHBIX 3a7a4aX. BTopas npousBoHas, ee reoMeTpuYecKuid U GU3HUEeCKU CMBICI.
Haxosxnenue ckopoctu A1 npoiiecca, 3aJaHHoro GopmMysion u rpadukom.

IlepBooOpa3nass m wmHTerpaJj. IlpuMeHeHHe ONpeneIeHHOT0 UWHTerpana s
HAXOXXJICHUsI TUIONIAIX KPUBOJUHEHHOW Tpaneruu. dopmyna Herorona—IJleitoauma.
[Tpumepsl mprMeHEHUsT UHTETpasia B GU3UKE U TEOMETPHUHU.

Ilpakmuueckue 3anamus

YucnoBasi mociie[0BaTeIbHOCTh, CIIOCOOBI €€ 3a/jaHusl, BRIUMCICHUS YJIEHOB MOCIEH0-
BatesnbHOCTU. [Ipenen mocnenoBaTenbHOCTU. beckoHeuHO yObIBaroIIasi reoMeTpuiecKkas
IpOrpeccusl.

[Ipon3BogHas: MEXaHUYECKUN U TEOMETPUUECKUN CMBICII TPOU3BOHOM.

VYpaBHeHue kacatenbHOU B o6miem Bune. [IpaBuna u dopmynsl quddepeHuupoBanus,
TabJIMIIa MPOU3BOAHBIX AJIEMEHTApHBIX QyHKIMi. VMccnenoBanue QpyHKIMM C TOMOIIBIO
npou3BogHON. HaxokneHne HauOOJbIIero, HAaMMEHBIIIETO 3HAYCHHUSI M AKCTPEMaTbHBIX
3HaUYEHUN (DYHKITUH.

Wurterpan  u mnepBooOpazHasi. Teopema Hprotona—IJleitOunma. Ilpumenenue
MHTETpaja K BEIYUCICHUIO PU3NUECKUX BEIMYUH U TUIONIAICH.

YPABHEHWA 1 HEPABEHCTBA

YpaBHeHus1 M CHCTeMbl YpaBHeHMHM. PanuoHanbHBIE, UpPpPALMOHAIBHBIC,
MOKA3aTeNbHbIE U TPUTOHOMETPUYECKUE YPABHEHNS U CUCTEMBL.

PaBHOCHIIBHOCTH YpaBHEHHUI, HEPABEHCTB, CUCTEM.

OcHOBHbIE PUEMBI UX pellleHHs (pa3I0KeHUE HA MHOKUTEIN, BBEJICHUE HOBBIX HEU3-
BECTHBIX, MTOJICTAHOBKA, Tpad)UIECKUN METON).

HepaBencrBa. PannoHanbHble, HppallMOHANIBHBIC, TIOKA3ATENBHBIE U MPULOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI X PELICHUS.
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Hcnoub3oBanue cBoiicTB M rpa¢ukoB (YyHKUUI NPU pelICHWM YPABHEHHMH H
HepaBeHCTB. Meton wuHTepBasioB. M300pakeHHe Ha KOOPAMHATHOW IUIOCKOCTHU
MHOYECTBA PEIICHUI YPABHEHUN U HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonwie 3a0auu

IIpruMeHeHne MaTeMaTUYECKUX METOAOB ISl PELICHUS CONEPKATENbHBIX 3a/1a4 U3 pa3-
JUYHBIX 00J1acTe HAYKHU U MPAKTUKHU.

WNHtepnperanus pe3yiabrara, y4eT peajlbHbIX OTPAaHUYEHUN.

Ilpakmuueckue 3anamus
Kopnu ypaBuenuii. PaBHocunbHOCTh ypaBHeHMi. [IpeoOpazoBanue ypaBHEHUH.
OcHOBHBIE TPUEMBI PELIEHUST YpaBHEHM. Pemenue cucrem ypaBHeHul. Mcnonp3oBaHue
CBOMCTB U TpauKoB PYHKIMHN AJI pelieHUs] ypaBHEHUI U HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEH
OneMeHThl KOMOUHATOPUKHU

OcHOBHBIE TOHATHS KOMOMHATOPUKHM. 3aJayd Ha TMOJCYET YHCIa pa3MEIICHHH,
NEPECTaHOBOK, coueTaHuii. Pemenue 3agad Ha nepebop BapuanToB. Popmyna OMHOMA
Hrrotona. CBoiicTBa OMHOMUHAIBHBIX KOd(uimenToB. Tpeyronbauk [lackans.

DIIEeMEHTBI TEOPUU BEPOSTHOCTEN

CoObITHE, BEpOSTHOCTH COOBITHS, CIIOXKCHHE U YMHOKEHUE BEPOATHOCTEH. [lonsamue o
Hezasucumocmu coovimuil. JJucCKpemuas Cay4aiunas 6eiutund, 3aKoOH ee pacnpeoeieHusl.
Yucnosvie xapaxmepucmuku OUCKPeMHOU cayyaunou eeauyunvl. llowsmue o 3aKoue
bonbuux yucel.

DNEeMEHThl MaTeMaTHUECKON CTaTUCTHKHU

[IpencraBnenne MaHHBIX (TAOJIUIBI, JAUATPAMMBI, TpaUKU), ceHeparvbHAsi COBOKYN-
HOCMb, 8blOOPKA, cpednee apu@dmemuueckoe, meouana. Ilonsamue o 3adavax mamema-
MUYECKOU CMamucmuxu.

Pewenue npakmuueckux 3adau ¢ npumeneruem 6epoSmHOCMHBIX Meno008.

Ilpakmuueckue 3anamus

HcTtopus pa3BuTHs KOMOMHATOPUKHU, TEOPUH BEPOSATHOCTEN M CTATUCTUKH U UX POJb B
pasnUYHBIX cdepax UeJOBEUEeCKOW KU3HeAesATeNnbHOCTU. [IpaBuia KOMOWHATOPHUKH.
Pemenrie koMOMHATOPHBIX 3amad. Pa3smermmieHus, codeTaHWs W IEPECTaHOBKH. brmHOM
Herorona u tpeyronsnuk Ilackans. [Ipuknannasie 3agaun.

Knaccuueckoe onpeneneHne BEpOITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CyMME
BEpOATHOCTENU. Bprumcnenne BeposTHocTen. Ilpukimanneie 3amaum. IlpencraBneHue
YHCJIOBBIX JaHHBIX. [[puKIamHbie 3a0a4u.

I'EOMETPUA

Hpﬂsze U njiockocmu 6 npocmpaHcmee

B3anmHoe pacrnionoxkeHne IByX NpsMbIX B MpocTpaHcTBe. [lapammenbHOCTh NpsMOW U
mnockocTH. IlapamnensHOCTh TIOCKOCTEN. [leprneHaAnKyIapHOCTh NPAMOM U TNIOCKOCTH.
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IleprieHAUKYJISAp U HAKIOHHAsL. YTOJI MEXAY IPSAMOUN U INIOCKOCTHIO. JIByrpaHHBIN yrodi.
Yron Mexay I10CKOCTAMHU. IlepneH InKyaapHOCT ABYX INIOCKOCTEH.

['eomerpuueckue  npeoOpa3oBaHUs  MPOCTPAHCTBA:  MHapajuleNIbHBIA  MEPEHOC,
CUMMETpPUsL OTHOCUTEIBHO IIOCKOCTH.

[TapannenbHOe npoekTUpOBaHUE. [l10Waods opmozonanvrol npoexkyuu. N3o0paxenue
MPOCTPAHCTBEHHBIX PUTYD.

MHororpasHHUKH

Bepiunel, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmxa. Muocoepanmusie yenvl. Buiny-
K1ble MHO202paHHuKu. Teopema Jiinepa.
[Ipusma. [Ipsimas u naxnonnas npusma. [lpaBunbsnas npusma. [apannenenunen. Ky6.

IInpamupa. [lpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B apajienenurneie, B npusme u nupamuae. CeueHus

Ky0a, MpU3Mbl U TUPAMUIBI.

[IpencraBienne o MpaBWIBHBIX MHOTOIpaHHHMKAX (TeTpaszape, Kyde, okTa’zpe, Jqoje-
Kas/ipe ¥ UKOCadApe).

Tenau IMOBCPXHOCTH BPAICHUA

Hunuaap u konyc. YceueHHbl konyc. OCHOBaHUE, BbICOTA, OOKOBAsi MOBEPXHOCTh, 00-
pasyromas, pazseprka. OceBble CEUEHMs U CEUCHUs, NTapajuleabHble ocHOBaHuIO. [llap n
cdepa, ux ceuenus. KacarenapHas miaockocTs K cdepe.

N3mepenus B reomeTpun

O0bBeM u ero usmepenue. MiHTerpaibHas popMyiia oobema.

dopmysibl 00beMa Ky0a, MPSMOYTOJIBHOTO MapalIe/IeuIe a, MPU3MbL, HIUHAPA.
dopmyitel 00beMa MUPaMHUIbl M KOHyca. PopMyIThI ILIOIIAIN TOBEPXHOCTEH ITUINHAPA U
KoHyca. @opmysbl o0beMa Iapa U Iiomaaun chepsl.

[TogoOue ten. OTHOIIEHUS IUIOIIAACH TOBEPXHOCTEH M 00BEMOB MOIOOHBIX TEJI.

KoopauHatel 1 BEKTOpBI

[IpsmoyronbHast (AekapToBa) cHCTEMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
PACCTOSTHUSI MEXTYy ABYMsI TOUKaMH. Y paBHEHUS cPepbl, niockocmu u npsamoll.

Bekropsl. Moaynb Bektopa. PaBeHCTBO BEKTOpOB. CIOKEHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pas3nokeHrne BEKTOpa MO HANPABICHUSAM. YTOJ MEXAY ABYMS BEK-
topamu. IIpoekuusa Bexkropa Ha ock. KoopauHatsl BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB.

Hcnonp3oBanne KOOPAMHAT W BEKTOPOB IIPU PEIIEHUH MATEMAaTHYECKUX U
MPUKJIAAHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipr3Haky B3aMMHOIO PACHOJIOKEHUS MPSIMBIX. YTOJI MEXIYy NpsAMbIMUA. B3aumHoOe
pPacMoJIOKEHHUE MPSAMBIX U IUIOCKOCTEH. [lepneHaukynsp M HaKJIOHHAs K IUIOCKOCTH.
Yron Mexny npsiMOW M IUIOCKOCTBIO. T€OpeEMBI O B3aUMHOM PAaCIIOJIOKEHUH MPSIMOU U
IJIOCKOCTH. Teopema 0 Tpex NeprneHauKyIspax.

[Ipr3Haky U CBOMCTBA NMapaJUIEIbHBIX U MEPIEHIUKYISPHBIX ITIOCKOCTEN.
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PaccrosiHre OT TOYKM A0 IUIOCKOCTH, OT MPSAMOM 0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMM, MEXAY CKPCIIMBAIONMMUCA IPSAMBIMH, MEXAY IPOU3BOJIBHBIMU
¢urypamu B IpOCTpaHCTBE.

[TapamienpHOE TPOEKTUPOBAHME U €ro  CBoiicTBa. Teopema o  niaowaou
OpPMO20HANLHOU npoexyuu MHO20)20IbHUKA. BszaumHuoe PacCIIONIOXKEHHE
MPOCTPAHCTBEHHBIX PUTYD.

Pa3znuunbie BUIBI MHOrOrpaHHUKOB. Mx m3o0paxkenus. CeueHus, pa3BepTKU MHOIO-
rpaHHUKOB. [momaae noBepxHocTH. Buael cummeTpuii B mpoctpancTBe. CHUMMETPUS TEN
BpalleHUs] 1 MHOTOTpaHHUKOB. Boluncnenue mioniaaeil 1 00bemMoB.

Bexrtopsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucrema KOOpAMHAT B IIPOCTPAHCTBE.

VYpaBHeHUE OKPYKHOCTH, cepbl, TuiockocTu. Paccrosinue Mexay Toukamu. JlerictBus
C BEKTOpaMH, 3aJaHHBIMU KoopAuHaTamHu. CKaaspHOE MPOMU3BEIECHUE BEKTOPOB.
BextopHoe ypaBHeHuMe npsAMOM U IUIOCKOCTH. Mcemosib30BaHHME BEKTOPOB IIpHU
JOKa3aTeIbCTBE TEOPEM CTEPECOMETPUMU.

JIns BHEAyIUTOPHBIX 3aHATUM CTYJEHTAaM Hapsly C PELICHHMEM 3aJay U BBIITOJIHCHMS
NPAKTUYECKUX 3aJaHUIl MOKHO TIPEJIJIOKUTH TEMbI UCCIIEIOBATEIbCKUX U peepaTuBHBIX
paboT, B KOTOPBIX BMECTO CEpUil OTHAENBHBIX MEJIKUX 3alad U YIOPaKHEHH
IpeUIaraloTcsl CIOKETHBIE 3a/aHUs, TPEOYIOLIUe JINTEIbHON paboThl B paMKax OJHOM
MaTEMaTUYECKON CUTYyaIlMU. DTU TEMbl MOTYT OBITh KaK WHIUBUIYaAJTbHBIMU 3aJaHUSIMU,
TaK ¥ I'PYNIIOBBIMHU JIJIsI COBMECTHOT'O BBIIIOJIHEHUSI UCCIIEIOBAHUSL.
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3. TEMATUYECKOE INTAHUPOBAHUE
¢ yueToM npodusisa y4eOHON AUCITUTIIUHBI

TEXHUWYECKUN NPO®UAb MPODECCUOHAALHOIO OEPA30OBAHUA

[Ipu peanuzanuu conepxanus o01e00pa3zoBaTeIbHON YUeOHON TUCIUILTUHBI

«Marematuka» B npenenax ocBoeHuss OIIOII CIIO nHa 6a3ze OCHOBHOro OOUIErO
oOpazoBaHusi ¢ mojydeHueMm cpeaHero ooémiero o6pazoBanus (IIIIKPC, TIIICC3)
MaKcUMallbHasl yuyeOHasi Harpy3ka o0y4aroluxcsi COCTaBIISIET:

* mo cnenuanbHocTAM CIIO Texnuueckoro mnpodunss — 351 wac. M3 Hux
aynutopHas (00si3aTelibHasi) Harpy3ka OOydaroluxcsi, BKJIIOYasi MPaKTHYECKUE
3aHATHS, — 234 yaca; BHeayIUTOPHAs CaMOCTOATeNbHas paboTa CTYJEHTOB —
117 yacos.

TEMATUYECKUM TIJIAH
[Tpoduns — TEeXHUYECKUIA.

CneunansHocTth — 23.02.03 Texnudeckoe oOCTy>KUBaHHE U PEMOHT
aBTOMOOMJIBLHOTO TPAHCIIOPTA.

Bua yueOHo# padoThI Kosn4yecTBo 4yacoB
Ipoduan
npogeccuoHAIBLHOr0
o0pa3oBaHus
TexHuyeckuu
AynurtopHble 3ausaTusi. Cogep:xxkanue CrnenuajbHOCTh
o0y4eHust (0110
23.02.03

Beenenue 2
Pa3BuTHe noHsATHS 0 YKCIe 10
Kophu, crenenu u orapudmsl 28
[TpsiMbIe 1 TUIOCKOCTH B IIPOCTPAHCTBE 20
Kombunaropuka 12
KoopauHatsl 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPHUHU 31
OyHKIMH U TpaduKH 18
MHororpaHHUKHU U KPYTJIble Tea 26
Havana maTemaTnyeckoro aHaamza 24
WHTerpan u ero npuMeHeHne 15
ONeMEHTBI TEOPUHU BEPOSITHOCTEH U 12
MaTeMaTH4YeCKOU CTAaTUCTUKH
YpaBHEHMSI U HEpaBEHCTBA 20
Hroro 234
BueayauTopHasi camocTosiTeJibHasi padoTa

117
[ToaroToBKa BBHICTYIUJICHHH 1O 33JJAHHBIM TEMaM,
JOKJIaJI0B, pedepaToB, 3cce, MHANBUIYATHHOTO
MPOEKTAa C UCTIOIB30BAHUEM HH(POPMAIIMOHHBIX
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TEXHOJIOTHH U JIp.

Ilpomesccymounana ammecmayus 6 popme
IK3aAMeHa

Bcero 351

4 TIPUMEPHBIE TEMbI PEGEPATOB (AOKJIAOB) U UHANBUY AJIbHBIX
ITPOEKTOB

* HenpepbiBHbIE ApOOH.
* IlpuMeHeHue CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
* IlapannenbHOe IPOEKTUPOBAHUE.
Cpennue 3Ha4eHUs U X TPUMEHEHUE B CTATHUCTHKE.
*  BexropHoe 3a1aHue MPSMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
*  CrnoxeHue rapMOHUYECKUX KOJIeOaHUH.
*  I'paduueckoe perienre ypaBHEHUN U HEPABEHCTB.
*  IlpaBunbHbIC U MONYPaBUIBLHBIE MHOTOTPAHHUKHU.
*  Konwuueckue ceueHus: v ux NpuMMEHEHUE B TEXHUKE.
*  Ilonstue nuddepenmana u ero NPUIOKEHUS.
*  CxeMbl NOBTOPHBIX UCTIBITAHUI bepHysu.

. Hccnenosanue ypaBHCHUH U HEPABEHCTB € [APAMETPOM.
5. XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YUHEGHOU AEATEJIBHOCTHU
CTYAEHTOB

Conep:xanue XapaKkTepuCTHKA OCHOBHBIX BUJIOB
o0yuyeHus NeATeJILHOCTH CTYyAEeHTOB (Ha YPOBHE y4eOHbIX
e CTBHIT)
Bsenenue Os3HakoMJIeHHE C POJIbI0 MATEMATUKN B HayKe, TEXHHUKE,

OKOHOMUKE, MH(MPOPMAIIMOHHBIX TEXHOJIOIHUAX 1
IpPaKTUYECKOI AesaTeabHoCcTH. O3HAKOMJIEHUE C IeJIIMU
¥ 3aJaYaMM M3YUYEeHUsI MAaTEMATUKU IIPH OCBOCHUI
apodeccuit CI10 u ciertmanprocteit CI10

AJITEBPA
Passurtue nousatus |Brimosrnenue apudmernieckux JefCTBUEM HAJ YHCIAMH,
0 YucJie codyeTasi YCTHBIE U TUCbMEHHBIE TTPUEMBI.

Haxosxmenue mpuOInKeHHBIX 3HAUEHUI BeJIUINH U
HOT'PEITHOCTE ! BEIYUCICHUH (a0COTIOTHON 1
OTHOCHUTEJIbHOM); CpaBHEHIE YKMCJIOBBIX BHIPAKEHUH.
Haxosxmenue omnmbok B mpeodpa3oBaHUAX U
BBIUHMCJIEHUAX (OTHOCHUTCS KO BCeM IMYHKTAM HPOrPaAMMBI)

Kopuu, crenenu, OsHaxoMmIeHUE ¢ TOHATHEM KOPHS M-Il CTEIIeHH,
norapudmbl CBOMCTBAMM PAIUKAJIOB U IIPABUJIAMI CPABHEHUS
KOpHEH.

DopMyIHupoBaHME OIpeIeIeHNS KOPHS 1 CBOMCTB
KopHei. BeranciieHre u cpaBHeHUE KOPHEI, BHIIOJTHEeHUe
OPUKUIKN 3HaUYeHus KopHd. [IpeobpasoBaHue YnCI0BBIX
¥ OYKBEHHBIX BBIPAKEHHH, COMEPKAIINX PATUKAIIEL.
BrimmosrHeHme pacueTos 1mo popMyIaM, COIePsKAIIIM




PaIUKAaJIbI, OCYIIIECTBIISASA HEOOX0IUMbIe TI0JCTAHOBKYU U
npeobpasoBaumus. OmpenesesHre paBHOCHIBHOCTH
BEIpAsKEHUN ¢ pagukajiamu. PerrteHre upparnuoHaJIbHBIX
YPaBHEHUU.

OsnakoMiieHue ¢ IIOHATUEM CTEIIeHU C JeHCTBUTEIbHBIM
IIOKa3aTeJIeM.

Haxoxmenve sHaueHUN CTEIEHH, UCITOJIB3Y S IIPU
HE00XO0IUMOCTA MHCTPYMEHTAJILHEBIE CPEJICTBA.
3amnuceiBanre KOPHS N-# CTEIIeHU B BUJE CTEIIeHH C
JTTPOOHBIM ITOKa3aTesJIeM U Hao0OpOT.

@opmyJIMpoBaHUE CBOMCTB cTelleHel. BrrunciieHue
CTelleHel ¢ pallMoHAJIbHBIM IOKa3aTeJsieM, BEIIIOJTHEHNE
OPUKUIKN 3HAUEHU CTelleHU, CpaBHEHUe CTelleHeH.
IIpeobpas3oBaHme YHUCIOBBIX U OYKBEHHBIX BHIPAKEHUH,
COJIepsKAINX CTeIIeH!, IPUMeHss cBoricTBa. Pemenue
IIOKa3aTeJbHBIX YPaBHEHUU.

Os3HakoMJIeHHE C IIPpUMEeHEeHNeM KOPHeH U cTeleHell Ipu
BBIUMCJIEHUU CPETHUX, TeJIEHUU OTPe3Ka B «30JI0TOM
ceueHum». PellleHnre IpUKJIaIHBIX 32024 HA CJIOKHBIE
OPOIIEHTHI

IIpeoGpasoBanue |BrimosrHeHue mpeodbpa3oBaHuil BHIpAKEHUH,
ajredOpamvecKkux |IpuMeHeHUe (popMyJI, CBI3aHHBIX CO CBOMCTBAMU
BBIPAKEHUH crereHeii u jgorapudgmos. Onpenesrernne o0aacTr
JTOITyCTUMBIX 3HAYEHUH JIOTAPUPMHUYIECKOTO BhIPAKEHUS.
Pemenne morapudpMmudecknx ypaBHEeHMH
OCHOBBI TPUTOHOMETPUU
OcHoBHBIE N3yuenne paguaHHOT0 MeTOIa U3MEPEHUS YIJI0B
HOHATUSA BpAIlleHUA W UX CBSI3U C TpagycHoi Mmepoii. M3o0paskenne
YIJIOB BpaIlleHUs Ha OKPYKHOCTH, COOTHECEHUE
BEJIMYMHBI YIJIA C €r0 PACIIOJIOKEHUEM.
Conep:xanue XapakTepuCTUKA OCHOBHBIX BU/I0B
o0yuyeHus NeATeJILHOCTH CTYyAeHTOB (Ha YPOBHE y4eOHbIX
MEMCTBHIT)
@opmyJIpoBaHUE OIIpeaesIeHUl TPUTOHOMETPUIECKUX
(byHKITHIT 1JI YIJI0OB II0BOPOTA M OCTPHIX YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJbHUKA U 00bACHEHNE UX
B3aMMOCBSI3U
OcuHoBHbIE [IpuMeHeHME OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB
TPUTOHOME- IIJIsT BBIYUCJICHUS 3HAYEeHUH TPUTOHOMETPHYECKUX
TpUYIECKUe (pyHKITHIT TT0 OTHOM U3 HUX
TOKIECTBA
IIpeoGpasosanusa |l3ydeHne 0CHOBHBIX (DOPMYJI TPUTOHOMETPUM: (POPMYJIBI
MPOCTEHII X CJIOKEHUS, YABOEHMUS, IIPe00Pa30BAHUS CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUUECKHUX (PYHKITUI B IPOU3BEIEHIE U
4YeCKHUX IIPOM3BEAEeHHUS B CYMMY U IIpUMeHeHNe TP BhIUYNCIeHUH
BBIPAKEeHUHA 3HAYEHUS TPUTOHOMETPHUYECKOI0 BEIPAKEHUS 1 YIIPOIIE-

HUS ero.

OsHakoMJIeHIE CO CBOMCTBAMI CHMMETPHUH TOYEK Ha
eIMHUYHON OKPYKHOCTH U IIPUMEHEeHe UX IJIs BEIBOIA
opmy1 mpuBemeHMsT
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IIpocreiimue

Pemenne o popmysiaMm 1 TPUTOHOMETPUYECKOMY KPYTY

TPUT'OHO- IIPOCTEHIINX TPUTOHOMETPHUUECKUX YPABHEHMIA,

MeTPUYECKHe [TpumeneHne 00IIMX METOLOB PEIIeHN yPABHEHUHA

ypaBHEHUI U (upuBeneHNe K IUHEHHOMY, KBAIPATHOMY, METO]I

HepaseHcmaea PAa3JIOKEeHNs Ha MHOYKHUTEIN, 3aMEHBI IIePEeMEeHHOMN) IIpHu
pelleHur TPUIOHOMETPUYECKUX YPABHEHUN. Y MeHHe
OTMEeYAaTh HA KpPyre PelleHns IIPOCTEeHIINX
TPUTCOHOMETPUUECKIX HEePABEHCTB

Apkcunyc, OsHakoMJIeHHE C IIOHATHEM 00paTHBIX

APKKOCHHYC, TPUTOHOMETPUYECCKUX (PYHKITHIA.

APKTAHI€HC 9YHCJia

N3yuenune ompeesieHuil apKCHHyca, apKKOCHHYCA,
apKTaHTeHca 4yucyaa, PopMyJIMpOBaHUE UX, U300 paskeHue
Ha eJUHUYHOU OKPYsKHOCTU, IIPUMEHeHNe IPU pellleHun
ypaBHEeHUM

OYHKIIMHU, X CBOMCTBA U TPAOUKH

DOyHKIUH. OsHakoMJIeHHeE C IIOHATHEM IIepeMeHHO’, IpuMepamMu
IlousTue o 3aBHCHMOCTEM MEKy IIepeMeHHBIMIU.
HeINPepPbIBHOCTU OsumakoMiieHue ¢ IMOHATHEM I'padUKa, OIlpeIesIeHne
dbyHKIMI HPUHAIJIEKHOCTH TOYKH I'paduKy YHKITIHN.
Onpenenenne mo popMyJie IPOCTEHINEH 3aBUCUMOCTH,
BHIa ee rpacduka. BeipaskeHue 1mo dopmysie 0IHOM
ImepeMeHHOM uepes apyrue.
OsuaxomeHIe ¢ oIrpeaesieHrueM PyHKITIHI,
dopmynupoBanme ero. Haxosxmoenue odracru
ompeaeseHus U 00JIaCTH 3HAYCHUN PYHKITIHI
CsoiicTBa OsHaxomyeHNe ¢ IpuMepaMu PYHKITMOHAIbHBIX
pyHKIIIH. 3aBUCUMOCTEI B peasIbHBIX IIPOITecCax M3 CMEKHBIX
I'paduueckan muciiinine. O3HakoMIIeHHE ¢ JOKA3aTeJIbHBIMI
HHTepIIpeTanusd. paccysKIeHUSIMU HeKOTOPHIX CBOMCTB JIMHEHMHON 1
IIpumepsl KBaIpaTUYHON PYHKIINH, ITPOBEIeHNEe UCCIe0BAHMUI
(pYyHKIMOHAJIBHBIX |JIHMHEHHOM, KYyCOUHO-IMHEHHOM, IPOOHO-TMHEHHOM 1
3aBHCHMOCTEMH B KBAIPATUYHOM (PYHKIIHI, IIOCTPOEHIE X I'PapUKOB.
peaJIbHBIX ITocTpoenne u ureHne rpaduKOB PYHKITHA.
mporieccax u NccraenoBanme QpyHKITHH.
ABJI€HUAX CocraBJiieHre BUA0B PYHKIIUH 110 JTAHHOMY YCJIOBHIO,
peleHne 3a1a4 Ha 9KCTPEMYM.
Brimosiaenne npeobpasoBanmii rpaduka QyHKIIAN
OoOparusbIe N3yuenne nonamus o6pamuoli oyHKUUL, OIIPeIeIeHIe
dbyHKIMI]I BUIA U hocmpoeHue 2pagpura o0opamHol OyHKL UL,
HaxoxcoeHue ee obnacmu onpeoesieHus u obracmu
3naueruli. [lppMeHeHMe CBOMCTB PYHKITUM IIPHU
WCCJIeJOBAHUY YPABHEHUI U PeIleHuHr 3a1a49 Ha
oxcTpeMym. O3HAKOMIIEHHE C TOHATHEM CJIOMKHOM
byuKITIT
Crenennsie, Boruncienne sHaueHu (PyHKITUI 0 3HAYEHUIO
MOKa3aTeJIbHbIE, aprymenTa. OmpegesieHne mOI0MKeHNSI TOUKN Ha
norapudmudeckue |rpaduke Mo ee KOOPIHUHATAM U HAa000POT.
1 TPUTOHOMeE- Hcmiosrb3oBamme CBOMCTB (PYHKITHM IJIS1 CPABHEHUS
TPpUYECKUe 3HAYeHUH CTelleHel 1 JIorapugMoB.
dpyHKIIMH. ITocTpoenne rpadMKOB CTEIEHHBIX M JIOTAPUPMUYIECCKUX
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OoGpaTusbie
TPUTOHOMeE-
TPUYECKHEe
dyHKIIIINI

byHRITHI.

Conep:ranue
o0y4dyeHus

XapaKkTepHuCTHKA OCHOBHBIX BU/I0B
EeATEJIbHOCTU CTYJIEHTOB (Ha YPOBHE y4€0HBIX
e CTBHIT)

Pemenne moxkasaTeJIbHBIX B JIOTAPUPMUIECKUX
YPaBHEHHUH 1 HEPABEHCTB 110 U3BECTHHIM aJITOPUTMAM.
OsnakoMiieHue ¢ IIOHATHEM HeIIPepPBIBHOM
IePUOTNYIECKON PYHKITUU, (POPMYJJIUPOBAHUE CBOMCTB
CUHYycCa U KOCUHYCAa, IIOCTPOEeHUE UX TPaUKOB.
OsHaxkoMiieHue ¢ IOHATHEM TapPMOHUYECKUX KOJIe0aHui
U IIpUMepaMU TaPMOHUYECKUX KOJIEOAHUI JIJIST OITUCAHUS
TIPOIIECCOB B (pU3UKe U JPYTUX 00/IaCTSIX SHAHUSI.
OsHakoMyieHue ¢ IIOHATHEM PA3PBIBHON MEePUOTUUECKOM
dbyHKITMH, hopMyITUPOBaHUE CBOMCTB TAHTEHCA U
KOTaHTeHca, TOCTPOEHNE UX TPadPHUKOB.

[TpumeHeHME CBOICTB PYHKITHH OJIsI CPABHEHUS
3HAYEHUN TPUTOHOMETPUUECKUX (PYHKITUM, peITeHUs
TPUTOHOMETPUUECKUX ypaBHeHUi. [locmpoerue
2paguKos 06PAMHLLX MPULOHOMEMPUUECKUX PYHKUUT U
onpedenerue no epaguram ux ceoticma. BeimosrHerme
peodpa30BaHNA IPAPUKOB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocnenoBarenbHOC
™

OsHakoMiIeHHe ¢ IIOHATHEM YHCIIOBOM
I10CJIeJOBATEILHOCTH, CIIOCO0AMH ee 3aIaHMusl,
BBIYKCJICHUAMHU ee wieHOB. O3naKoMieHue ¢ NOHAMUEeM
npedena nocredosamenivhocmu. O3HaKOMIIEHHUE C
BBIYKCJICEHHEM CYMMBI 0€CKOHEUHOT'0 YHCJIOBOTO Psaa Ha
IpHMepe BEIYHCIECHUS CyMMbI 0€CKOHEYHO YOBhIBAOIIeH
reoMeTPUYECKOM ITPOTPECCH.

Pemrenne sagau Ha nmpuMeseHre POPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIEH IreOMEeTPHUUIECKOM IIPOrPEeCCHI

IIpoussoguasa u ee
IpHUMEHEeHue

OsHaxoMIeHHE C TOHATHEM IIPOM3BOIHOM.

Nsyuenne u popMyIupoBaHre ee MEXaHNIECKOro 1
reOMeTPHUYECKOr0 CMBICJIA, U3yUYeHHe aJIFOPUTMA
BBIUMCJIEHNS IIPOM3BOIHOMN HA IIPHMepPe BLIYNC/ICHUS
MTIHOBEHHOM CKOPOCTH M YIJIOBOT'O KoddpHiimeHTa
KacaTeJbHOM.

CocraBJiieHre ypaBHEHHS KacaTeJbHOM B 00IIeM BH/IE.
YcBoenue mmpaBuit gudppepeHITTPOBAHNS, TAOIHAIIBI
IIPOM3BOIHBIX dJIEMEHTAPHBIX (PYHKITHUI, IpUMEHeHe
st qudpcpepeHITMpPoBaHUA PYHKITUM, COCTABJIEHUST
ypaBHeHHs KacaTeabHOH. M3yuenne Teopem o cBsA3U
CBOMCTB (PYHKITMH ¥ HPOM3BOLHOM, (POPMYIHUPOBKA HX.
[IpoBemere ¢ IIOMOIIBIO IIPOU3BOIHOMN MCCIETOBAHMS
byHEKIMH, 3a0aHHON POPMY IO,

YcraHoBIeHME CBSA3U CBOMCTB (DYHKIIUH U IIPOU3BOTHOM
110 X rpauKaM.
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[TpmmeHeHME TPOU3BOTHOM JIJIA PEIIeHU 3a7Ia4 Ha
HaXOKIeHre Hau0O0JIbIIero, HAauMEeHBIIero 3HaAYeHU U
Ha HaXOKIEHNe dKCTpeMyMa

IlepBooGpasuas u
HHTErpaJ

OsnakoMyieHnue ¢ IIOHATHEM WHTeTrpaja u
nepBooOpas3Hoii. Mi3ydueHre mpaBusia BEIYUCTIEHUS
mepBooOpa3Hoit u TeopeMbl HploTrona— JleiOHuIIA.
Pemrenne 3amad Ha cBa3b 11epBO0OPA3HOM U ee
IPOM3BOIHOM, BEIUYHCICHE IIePBO00OPA3HOM AJIsI JAHHOMN
byHKITIHT.

Pemrenne 3amay Ha npuMeHeHne HHTErpaa JJisd
BBIYMCICHUSA (PU3UUECKUX BEJIMYNH U ILJIOIIA el

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHusa u

OszuaxomieHue ¢ HpOCTQfIH.IPIMPI CBeACHUAMM O KOPHAX

CHCTEMBI aJIreOpanyecKux ypaBHEHUM, IIOHATUSIMU MCCJIe0BAHNII
ypaBHEHHUI YPaBHEHHM U CUCTEM YPaBHEHUIH.
Hepasencrsa u N3yuenne Teopry paBHOCUIBHOCTH YPABHEHUN U ee
CHCTEMBI npuMeHeHnd. [loBropeHne 3anucy perreHns
HEPAaBEHCTB C CTAaHIAPTHLIX YPaBHEHUH, IIPHUEMOB IIPeo0pa3oBaHUI
OBy Ms YPaBHEHUM JIsd CBEIeHUA K CTAHIaPTHOMY yPaBHEHHUIO.
nepeMeHHbIMU

Conep:xanue XapakTepruCTHUKA OCHOBHBIX BUI0B

o0y4JyeHus NeATeJIbHOCTH CTYyAEeHTOB (Ha yPOBHE y4eOHbIX

e CTBHIT)

Pertenne parmoHaIbHBIX, MPPAIMOHATIBHBIX,
IOKA3aTeJIbHBIX ¥ TPUTOHOMETPHUYECKUX YPaBHEHUI U
CHCTEM.

Hcmmonp3oBaHme CBOMCTB U IPapUKOB PYHKITHAN TJIsI
pertenus: ypasHeHuii. IloBTopeHre 0CHOBHBIX ITPUEMOB
perteHus cucteM. PellleHre ypaBHeHHUH C IpUMeHEHHEM
BCeX IpueMoB (pas3jIoKeHUsT Ha MHOKUTEJIH, BBeIeHUS
HOBBIX HEHM3BECTHBIX, II0JICTAHOBKHU, IPaUIECKOT0
MeTO/Ia).

Permrenne cucrem ypaBHeHUi ¢ IpUMeHEHUEM
Pa3IUYHBIX cI10c000B. O3HAKOMIIEHHE C OOIITUMH
BOIIPOCAMHU PeIIeHNsI HEPaBeHCTB U MCII0JIb30BaAHUE
CBOMCTB U I'paUKOB (PYHKIIHI IPU PeIIeHnn
HepaBeHCTB. Perrernne HepaBeHCTB U CUCTEM HEPABEHCTB
C IIpUMEHeHHeM Pa3JIMIHBIX CII0CO0OB.

[IpumeHeHMEe MaTeMaTUYECKUX METOIOB IJIS PeIleHns
CoZlepsKaTeIbHBIX 3a/1a4 U3 PA3JIMYHBIX 00JIacTel HAYKHU
u mpakTtuku. UaTeprpernpoBaHme pe3yaIbTaToB C yUeTOM
peaJIbHBIX OTPaHUYEeHUN

OCHOBHbIe NOHATUA
KOMOWHaTOPUKH

N3yuenne npaBuia KOMOMHATOPUKN U IpUMEHEHHNE IPHU
pelleHrn KOMOMHATOPHEIX 3a1aY.

Permrenne koMOMHATOPHEBIX 3aa4 METOIOM IIepedopa U 110
MIPABHUJIYy YMHOMKEHUS.

OsHaxomIeHNE ¢ HOHATHUSIMN KOMOMHATOPUKH:
pasMeIleHUsIMH, COYeTAHUSIMH, IIePECTAHOBKAMU U
dopmymamu gt ux Berunciaenusa. O0bacHeHTe 1
npuMeHeHre POPMYJI JJIs BEIYHUCICHN Pa3MeIleHnH,
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epecTaHOBOK M COUETAHUU IIPU PEIIeHuN 3aJaY.
Osunaxomienne ¢ omHOMOM HbIOTOHA U TpeyroJbHUKOM
[Tacrans. PerteHre mpakTUYeCcKUX 3a0a4 C
WCII0JIHb30BAHNEM ITOHATUH U IIPABUJI KOMOMHATOPUKN

AAeMEHTbI TEOpUH
BEPOATHOCTEN

N3yueHme KiraccuuecKoro ompeaeIeHus BEPOSITHOCTH,
CBOMCTB BEPOATHOCTHU, TEOPEMEI O CyMMe BepOATHOCTEN.
PaccmoTrpenue mpruMepoB BIYUCTIEHUS BEPOATHOCTEMN.
Pemenwne 3agay Ha BEIUMCIIEHNE BEPOSITHOCTEM COOBITHIA

I'EOMETPUS

IIpsimble ¥ MIIOCKOCTH
B IIPOCTPAHCTBE

®opMyarpoBKa U IPUBEACHUE JJOKA3aTENbCTB IPU3HAKOB
B3aMMHOI0 PACMOJIOXKEHUS MPSMBIX U TUIOCKOCTEH.
PacnioznaBaHue Ha uepTekax U MOJENSAX Pa3IMyuHBIX CIydyacB
B3aMMHOI'0 PAcMOJIOKEHHS MPSAMBIX U TUIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXJIeHUU. DopMyIupoBaHue
OTpe/ieNIeHUH, TPU3HAKOB U CBOWCTB MapaiebHbIX U
MEePIEeHIUKYIISAPHBIX MIOCKOCTEH, IBYrPAHHBIX U JTMHEWHBIX
YTJIOB.

BrinosnHeHue nocTpoeHus yriioB Mexay MpsiMbIMU, IPSIMOH 1
IJIOCKOCTBIO, MEX/TY MIIOCKOCTAMU IO ONIMCAHUIO U
pacro3HaBaHUe X Ha MOJEIISX.

[IpumeHeHne NPU3HAKOB U CBOWCTB PACTIONOKEHHSI IPSMBIX U
IUTIOCKOCTEHN MPH PEIICHUH 3a4a4.

N300paxkenne Ha pUCYHKaX U KOHCTPYUPOBAHUE HA MOJEIISAX
MEPIEHIUKYISIPOB M HAKIOHHBIX K MIJIOCKOCTH, MPSIMBIX,
MapajyIeIbHbBIX TUIOCKOCTEN, YTIIOB MEXKIY MPSAMOM 1
IJIOCKOCTBIO ¥ 000CHOBaHKE TIOCTPOEHUSI.

Pemrenue 3aga4 Ha BEIYMCIIEHHE T€OMETPUYECKUX BEJTUYMH.
Onucel-BaHrE PaCcCTOSIHUSA OT TOYKHU A0 IJIOCKOCTH, OT IPSIMOU
JI0 TUIOCKOCTH, MEXAY IJIOCKOCTSIMH, MEXAY CKPELIUBAKOIIUMUCS
OPSIMBIMHU, MEXK]Ty TPOU3BOJIBHBIMU (DUTYpaMHU B IPOCTPAHCTBE.

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH
CTYIeHTOB (HA YPOBHE Y4eOHbIX JIeHCTBHI)

DopMyIHpPOBAHUE U I0KA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOPEM CYIIECTBOBAHMUS, CBOMCTBA).
N300paxkenue Ha yepTexax U MOJEINAX PACCTOSHUA U
000CHOBaHME CBOMX CyxAeHUN. OnpeeneHne u BEIYUCICHNE
pacctosinuii B mpocTpancTse. [Ilpumenenue popmyn u Teopem
IUIAHUMETPUH 7Sl PEIICHUS 3a/1a4.

O3HakoMJIEHUE C MOHATHEM NapaJIeIbHOIO MPOEKTUPOBAHUS U
ero cBoiictBamu. Qopmyruposarue meopemsi 0 NIOUWaou
OPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[TpumeHeHue Teopuu 111 000CHOBAHUS OCTPOCHUH U
BBIYMCIICHUI. APr'yMEHTUPOBAHUE CBOUX CYXIEHUH O B3aHMHOM
pacIoJI0KEHUH MPOCTPAHCTBEHHBIX (DUTYD

MHoOrorpaHHuKH

Onucanue U XapakTepUCTUKA PA3IUYHBIX BUIOB
MHOTOTPaHHUKOB, IIEPEUNCIECHUE UX DJIEMEHTOB U CBOMCTB.
N306paskeHne MHOTOTPaHHUKOB U BBIIIOJHEHHE TIOCTPOCHUS Ha
M300pakeHUSIX U MOJETISIX MHOTOI'PaHHHUKOB.

Borunicnenue JIMHENHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYpAIMIX, apIYMEHTUPOBAaHHE CBOMX
CYXJIEHHH. XapaKTepUCTHKA U N300parkeHne

22



CEYCHUA,PA36epmMKU MHO202PAHHUKOSE, BBIYUCIICHHE TIJIOIIAIEH
IIOBEPXHOCTEH.

[TocTpoenue npocrelmmx ceueHui Kyoa, Npu3Mbl, MUPaMUIbL.
[Ipumenenue (HakToB U CBEACHUH U3 TUIAHUMETPHH.
O3HakoMJIEHHE C BUJJaMU CUMMETPUIl B IPOCTPAHCTBE,
(dhopMyIpoBaHHUE ONPEICIICHUN U CBOMCTB. XapaKTePUCTHKA
CUMMETPUH TEJI BPallleHNs] U MHOTOI'PAHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHUHM MIPU PEILICHHUH 3a/1a4.
Hcnons3oBanue npuoOpEeTEHHBIX 3HAHUHN JUIsl UCCIICIOBAHUS U
MOJEJIMPOBAHNUS HECIIOKHBIX 3aa4.

N300pakeHne 0CHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE
PUCYHKOB I10 YCIOBHSM 3a7a4

Tesa u moBepxHOCTH
BpallleHHsA

O3HakoMJIeHHE ¢ BUJIaMU TeJl BpalleHus, PopMyIHpOBaHUE UX
OIIPENIETICHUI U CBOMCTB.

DopMyIMpOBaHUE TEOPEM O CEUEHUU I11apa MIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTuka u n300pakeHHe TeJl BPaIlleHUs, X Pa3BEPTKH,
CEUEHUSI.

Pemenue 3a1ay Ha MOCTPOEHNE CEYSHUI, BBIUUCIICHUE JUIHUH,
paccTosiHUM, YrioB, mmonaaei. [Iposenenne nokazarenbHbIX
PacCyXJIeHUI MPH PEIICHUH 3a7a4.

[IpuMeHeHne CBOMCTB CUMMETPHM MPY PEIICHNUH 3a/1a4 Ha Tena
BpalleHHs], KOMOMHAIIHUIO TeJl.

N3006pakxeHne OCHOBHBIX KPYIJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA
10 YCJIOBHIO 3a/1a4

HN3mepenus B
reoMeTpuu

O3HakoMJIeHHE ¢ OHATUSIMHU IIJIOLIAAN U 00beMa, aKCHOMaMU U
CBOWCTBAMHM.

Pemenne 3a1a4 Ha BEIYMCIICHHUE TUIOMIAIEH TIIIOCKUX (PUTYD €
MIPUMEHEHHEM COOTBETCTBYIONIUX (GOpMYI B (PaKTOB U3
wiaHuMeTpun. M3yueHue TeopeM 0 BEIYUCICHUH 00BEMOB
IPOCTPAHCTBEHHBIX TEJI, peLICHHE 3a/1a4 Ha IPUMEHEHNE
(dhopmyn BerKciIeHus: 00beMoB. M3ydenue dopmys mis
BBIYHCIICHUS IIOIAJIeH MOBEPXHOCTE MHOTOTPAHHUKOB U TEJ
BpalllCHHUS.

O3HaKOMJIEHHE ¢ METOJIOM BBIYHMCIICHUS TIOIIAIU IOBEPXHOCTH
cdepsl. Pemenre 3aa4 Ha BRIYUCIICHUE TUIOIIA/ICH TOBEPXHOCTH
POCTPAHCTBEHHBIX TEJ

Koopaunatsl u
BEKTOPbI

O3HaKoOMJICHHE C IOHATHEM BCKTOpA. HSy‘ICHI/Ie ,HeKapTOBOﬁ
CUCTCMbI KOOPAHWHAT B ITPOCTPAHCTBEC, ITIOCTPOCHUC 110 3a/IaHHBIM
KOOpAuHaTaM TOUYCK U HﬂOCKOCTCﬁ, HaXO0XIACHUEC KOOPpANHAT
TOYCK.

Coaepixkanue 00yueHust

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIHHOCTH CTY/ICHTOB (Ha
ypOBHE y4eOHBIX ACHCTBUIA)

HaxosxneHue ypaBHEHUH OKPYKHOCTH, ChEpBbI, MIOCKOCTH.
Brruncnenue paccTosiHUNM MeX1y TOUKaMHU.

N3ydeHne cBONCTB BEKTOPHBIX BEJIWYNH, IIPABUJ Pa3I0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, PABUJI HAXOKICHHUS
KOOpPJMHAT BEKTOPA B POCTPAHCTBE, PaBUII IEHCTBUIL €
BEKTOPAaMH, 3aJaHHBIMU KOOPAMHATAMH.

[IpumeHnenne Teopuu Ipyu peLIEHUH 3a/1a4 Ha JEHCTBUS C
BeKTOpamu. M3ydeHne CKaasipHOTO IPOU3BENECHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHUs NPSIMON U TIIOCKOCTHU. IIpuMeHenne
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TEOPUHU IIPU PELLICHUH 3a7a4 Ha ICHCTBUS C BEKTOpaMH,
KOOPJMHATHBIN METO/I, IPUMEHEHHE BEKTOPOB U1l BIYMCIEHUS
BEJIMYMH YIJIOB U paccTOssHUI. O3HAKOMJICHUE C
JI0Ka3aTesIbCTBaMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PAaCIIOJIOKEHNH IIPSIMBIX U IIJIOCKOCTEW C UCIIOIb30BAHUEM
BEKTOPOB

6.YYEBHO-METOJMYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECITEYEHUE PABOYEM ITPOTPAMMSBI VUEBHOM JIMCIIUTTINHBI
«MATEMATHUKA»

B TI'BIIOY «BeTnyXCKHU JIECOArpPOTEXHUUYECKUU TEXHUKYM)»

peanu3yiomemM  o0pa3oBaTENbHYIO NOpOrpaMMy  CpeIHero  oOIero
obpazoBanusi B tmipenenax ocBoeHust OITOIT CIIO na 6a3e OCHOBHOTO
ob1rero oOpa3oBaHHs, UMEETCS y4YCOHBIM KaOWHET, B KOTOPOM HUMEETCS
BO3MOKHOCTh OOecredyuTh CBOOOAHBIN mocTynl B HMHTEepHeT BO Bpems
Yy4€OHOTO 3aHsITHUS U MEePUOJ BHEYUEOHOU NS TEIbHOCTH OOYYarOIIMXCS.

I[Tomemienue kabGuHeTa yaoBJIeTBOpsieT TpedoBaHusMm CaHUTapHO-
SIHUJIEMHUOJIOTHYECKUX TpaBusl U HopMaTuBOB (CaHIIuH 2.4.2 Ne 178-02)
u OCHAIIICHO THUIIOBBIM o0opyJi0BaHUeE, B TOM qucie
CIIEIIUAJIM3UPOBAHHON y4eOHOI MeOeNblo U CpeJICTBAaMU OOyUYeHHUs,

JIOCTaTOYHBIMU [UISl BBINOJIHEHUSI TPEOOBAaHUM K YPOBHIO ITOJATOTOBKH
oOy4Jaroruxcs.

B kabunHeTe nMeeTcss BO3MOKHOCTh 00€CTIEYUTh CBOOOIHBIN TOCTYI K AJICKTPOHHBIM
y4eOHBIM MaTepuajaM Mo MaTeMaTHKe, UMEIOIIUecs B CBOOOJHOM JIOCTYIIE B CHCTEME
NHuTepHeT (371€KTPOHHBIE KHUTH, TPAKTUKYMBI, TECThI, MaTepuaisibl EI'D u np.) Bo Bpems
y4eOHOTO 3aHITHS U B TIEPUO] BHEAYTUTOPHON JCATEITHHOCTHA 00YUAIOITIXCS .

CoctaB  yyebHO-MemoOuueckoco W MamepuaibHo-mexHuieckoeo 00ecTeueHus
MpOrpaMmbl Y4eOHON AUCIUIUIMHEI «MaTeMaThKa BXOIT:

e MHOrOQYHKIIMOHAIBHBIA  KOMIUIEKC  MpemnojaaBatens  (MyJIbTUMEIUWHOE
o0opyaoBaHMUE, TOCPECTBOM KOTOPOTO YYACTHUKUA 00Pa30BaTEIHLHOTO MPOIECcCa MOTYT
MPOCMATPUBATh BU3yaJIbHYI0O WH(OPMAIIMIO MO0 MaTEeMaTHKEe, CO37aBaTh NMPE3CHTAINH,
BUJIEOMATEPUAITbI, HHBIE JOKYMEHTHI);

® HaNIIAHBIC MOCOOMS (KOMIUICKTHI YYEOHBIX TAaOJHWII, IJIAKaTOB; MUIAKTHYCCKUM
MaTepual; MOJIeJIi MHOTOTPAHHUKOB U TEJI BpaIllCHUS U Ap.);

¢ uH()OPMANMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;
® OJKpaHHO-3BYKOBBIE ITOCOOHS,;

® KOMIUICKT TEXHHYECKOM JOKYMCHTAllMM, B TOM 4YHCJIC IIaCIIOpTa Ha CpCACTBa
O6y‘-IeHI/I$I, HMHCTPYKIHH 110 UX MCITIOJIB30BAHHNIO U TCXHHUKC 6e3OHaCHOCTI/I;
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e OubOnuoreunbii Qona (ydeOHHKH, ydeOHO-meTonuueckue KoMIuiekThl (YMK),
CIIPABOYHUKH, HAYYHO-TIOMYJISIPHAs JIMTEPaTypa, KOTOPhIE OOECICYMBAIOT OCBOCHHE
y4eOHOU IUCHIUIIIUHBI «MaTemMaThuka», pPEKOMEHJIOBAaHHBIC WJIW JOMYIICHHBIC IS
UCIIOJIB30BaHUSI B MPO(GEeCCHOHATBHBIX  00pa30BaTeNbHBIX  OPTaHU3AIUSX,
peanu3yomux o0pa3oBaTeIbHYI0 MpPOrpaMMy CpeIHero oOIero o0pa3oBaHHUs B
npeaenax ocsoenust OIIOII CITO na 6a3e 0oCHOBHOTO 00IIIEro 0Opa3oBaHMUsl).

[IEPEYEHh PEKOMEHJIYEMbBIX YUEBHbBIX M3JJAHUI, NTHTEPHET-
PECYPCOB

Jisa cmyoenmoe:

OcHOBHBIE HCTOYHHUKH:

1. bammmakoB M.M. Marematuka. YueOnuk aiusg HITIO u CIIO. IT'PU® OUPO — M.:
2014

2. bammakos M.I. MaTtemartuka. 3agadHuk: yue6. mocodue. — M.: 2014

3. Aranacsu JI.C., byry3os B.®., Kagomiie C.b. u ap. ['eomerpus

(6a30BbIit ypoBeHs). 10-11. — M.: 2014

JlonoTHNTEIbHbIE HCTOYHUKM:

1. Amumos IIILA. u 1p. Anrebpa u Havana anaimza. 10 (11) ki — M.: 2014

2. bammako M.I. Matemartuka. COopHUK 3a7a4 IO HIIPHON HAIIPaBICHHOCTH
yue0. mocooue. — M.: 2014

3. bammmakoB M.U. CoopHuk 3amau: yue6. mocodbue (0a30Bbiit ypoBeHb). 11 k1. —

M.: 2014

4.boromonoB  H.B. Marematuka: yue6. ama  ccy3oB /H.B.boromosnos,
[1.1.Camotinenko.-5-e usg., crepeotutn. - M.: lIpoda, 2014-395, [5] c.: un.

5. Amrebpa u Hawama anammza. 10-11 xn.: B aByx wactax. Y. 1:
VYueb.isso0meoopazosar.  yupexaeauit / Mopakosuy AL — 5-¢ m3m. — M.:
Muemo3suna, 2014, — 375 c.: un.

/.AnreOpa u Havama a”anmm3a. 10-11 xin.: B aByx wactax. Y. 2: 3agauyHuk aiis
obmeobpa3zosar. yupexaenuit / A. I'. Mopakosuy, JI. O. /leanmena, T. A. Kopemikoga,
T. H. Mumyctuna, E. E. Tynsuunckas; [lox pea. A. I'. MopakoBuda. — 5-¢ uza. — M.:
Mmuemosusna, 2014. — 315 c.: u.

CnpaBouyHasi:

1. Kpamop B.C. [ToBTOpsieM 1 cucTeMaTU3UPYEM IIKOJIBHBIN KypcC anreOpbl U

Hauvasa ananu3a. [Ipocsemienne, 2014r.
2. llpmkun A.I'. CnipaBounuk mo matematuke. «Hayka»; Mocksa — 2015r.

Jlna npenooasameneil
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1. O6 o6pazoBanuu B Poccuiickoit denepannu. denepanbubiii 3akoH Poccuiickoit
®enepaunu ot 29 nexadbpsa 2012 r. Ne 273-03

2. @enepanbHbId TOCYIAPCTBEHHBIM  OOpa30BaTENbHBIM  CTAHAAPT  CPEIHErO
(momHoro) obuiero obpaszoBanus. YTB. [lpukazom MunoOpnayku Poccum ot 17 mas
2012 1. Ne 413

3. IIpukaz MunobpHayku Poccuu ot 29 nexabps 2014 r. Ne 1645 «O BHeceHuu
M3MEHEeHUH B nmpuka3 MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit @enepannu ot
17 mas 2012 1. Noe 413 «O6 yrBepxkiaeHun ¢enepaabHOTO TOCYIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CpeaHEro (MOJIHOT0) O0IIEero 00pa3oBaHUs».

4. PexkoMeHIalMU MO OpraHu3alMy MOJIYYEHHs CpeJHEero oOuero oopa3oBaHHs B
npenenax OCBOEHUS O00pa3oBaTeNbHBIX MPOrpaMM CpelHero MnpodhecCHOHATBHOIO
oOpazoBaHus Ha 0a3e OCHOBHOTO o00miero oOpa3oBaHus ¢ Yy4eToM TpeOoBaHUM
(denepanbHbIX TOCYAAPCTBEHHBIX O0pa30oBaTENbHBIX CTaHAAPTOB M  MOJydaeMou
npodeccuy UM CHeUalbHOCTU CPEeAHEro NpodecCuoHaNbHOI0 00pa3oBaHus (TMCHMO
JlenapramMeHTa rocyJapCTBEHHOW MOJHUTUKU B cepe MOJATOTOBKM pabouMX KaJapoB U
JITTIO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

HNHTEepHET-pECYPCHI:

http://fcior.edu.ru - uHbOpPMaIMOHHBIC, TPEHUPOBOYHBIE W  KOHTPOJIBHBIC
MaTepuaIbl.
www.school-collection.edu.ru — emunas xomtekius [{udpoBsix 00pa3oBaTEIBHBIX

pecypcoB

DeodepanibHble 0OPaA308aNEibHbIE NOPMATLbL:

1. www.fipi.ru
2. www.ege.edu.ru

Memoouueckue pazpadomeu:

1. www.math.ru
. http://www.math_on_line.com

2
3. http://www.mathtest.ru
4. www.etudes.ru
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