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[HOACHUTEJIbHAA 3AIINCKA

[Iporpamma o6mieoOpa3zoBaTenbHOil yueOHOUM aucuumauabel OY .04 «MaremaTuka
MpeaHa3HayeHa Uil M3y4YEeHHUs MaTeMaTUKH B MpodecCHOHAIBbHBIX 00pa3oBaTEIbHbIX
opranmzauusax CIIO, peanusyoomux o0pa3oBaTENbHYIO NMPOrpaMMy CpPEIHEro OOLIETro
oOpasoBaHus B mnpejenax ocBoeHust ob6pazoBatenbHol nporpammbl CITO (OIT CITO) Ha
0a3e OCHOBHOI'O 00111ero 00pa3oBaHUs MPHU MOJATOTOBKE KBaJU(ULIHUPOBAHHBIX pabOvuX,
CIIy’KalllUX ¥ CHEIUAINCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit @DI'OC cpennero oOuiero
oOpa3oBaHus, MPEAbABISEMbIX K CTPYKTYpE, COJEPKAHUIO U pe3yjbTaTaM OCBOCHUS
yueOHOM aucuuruimHbel «MartemaTtukay, B COOTBETCTBUM C PexomeHmauusiMu 10
OpraHu3aluy TOJYYEHUs CpeAaHero oOimero o0pa3oBaHUs B TMpeenax OCBOCHUS
oOpa3oBaTeldbHBIX MNPOrpamMM CpelHero npodeccuoHalIbHOrO 00pa3oBaHUs Ha 0Oasze
OCHOBHOTO 00111er0 00pa3oBaHus ¢ yueToM TpeOoBaHui (hesiepanbHbIX rOCY1apCTBEHHbBIX
o0Opa3oBaTeIbHBIX CTAHIAPTOB U MOJIydaeMoi Mpoheccuu WK CIeHalIbHOCTH CPEAHETO
npodeccroHaibHOro 0opasoBanus (MUcbMo JlemaprameHnTa rocy1JapCTBEHHOM MOJIUTHKA
B cepe noaroroBku padounx kaapoB u AI1IO Munob6pnayku Poccun ot 17.03.2015 Neo
06-259).

Copepxanue nporpammbl «MaTemaTHKa» HalpaBiIeHO Ha JOCTHIKEHHUE CIEAYIOIIUX
neJieii:

* obecniedyeHne CHOPMUPOBAHHOCTH IPEICTABICHUNA O COIMANBHBIX, KYJIbTYPHBIX U
UCTOPHUYECKUX (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 TMPEICTABIICHUN O MaTeMaTHUKE KaK 4acTH oOIe-
YeIIOBEUECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3bIKE HAYKH, TTO3BOJISIFOIIEM OIMCHIBATH
Y 3y4aTh peabHbIC TPOIIECCHI U SBICHUSI.

B nporpamMmmy BKITIOYEHO COJIep KaHKE, HATIPABICHHOE HAa (JOPMUPOBAHHUE Y CTYJCHTOB
KOMIIETEHIINH, HeoOXoauMbIX I KadecrBeHHOro ocBoeHus OIIOITI CIIO na 06ase
OCHOBHOTO 001Iero o00pa3oBaHMsl C TMOJYYCHHEM CpEIHEro oOImero oOpa3oBaHUS;
MpPOrpaMMbl TIOJITOTOBKM KBaJTU(UIIUPOBAHHBIX padOYMX, CIYXKallUX; MPOTPaMMBbI
NoATroTOBKM criennanuctoB cpennero 3seHa (IIKPC, ITIICC3).

[Tporpamma yueOHOM mucnuIInHbl «MaTeMaTrukay SBISIETCS OCHOBOU NSt pa3paboT-
KH pabo4nx MporpamMm, B KOTOPBIX MpodeccuoHalbHbIe 00pa30BaTebHBIC OpraHnu3aIliiy,
peanusyronre 00pa3oBaTelbHYIO MpOrpaMMmy CpeaHero oflmero oOpa3oBaHHs B
npenenax ocBoeHuss OIl CIIO nHa 6aze OCHOBHOTO 00mIEr0o OOpa30BaHUs, YTOUHSIOT
coJiep;KaHHhe y4eOHOro Marepuana, Mmocjie0BaTeIbHOCTh €ro U3yUeHHUs], paclpeiesieHHe
y4eOHBIX YacoB, TEMATHKy pedepaToB, BHUIbl CaMOCTOSITEIbHBIX pPadOT, YUYUTHIBAS
cneuuPuKky MporpamMMm TMOATOTOBKM KBaTU(UIIMPOBAHHBIX paboyuX, CIyXalmux U
CIELUAJIMCTOB CPEJIHETO 3BEHA, OCBAMBAEMOI MPO(PECCUU WU CIIEIMATIBHOCTH.



[Tporpamma MOXKET UCIIOJIB30BAThCS JIPYTHUMH npodeccuoHaTbHBIMU
o0Opa3oBaTeIbHBIMU OPTAaHHU3AIUSAMHU, PEATM3YIOMUMHA 00pa30BaTEeIbHYIO MPOTrpaMMy
cpeaHero obmiero obpazoBanus B mpeaenax ocBoenus ocHoBHOM OIl CIIO na Gaze
ocHoBHOTO 0011eT0 00pazoBanus (IITIKPC, TIIICC3).

1.IIACIIOPT PABOYEN ITPOI'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
coorBerctBUM ¢ DPI'OC CIIO mo cnenuansHoct CIIO 38.02.04 Kommepuwms (1o
OTpaCIIsIM).

PabGouas mnporpamma y4eOHOW muUCHUIUTMHBI «MaTemaTnkay SBISETCS YacThIO
OporpaMMmbl  MOATOTOBKM crnenuanuctoB cpendero 3seHa (IIIICC3) mo ganHOM
CHeuanbHOCTU UM pa3paboTaHa Ha ocHoBe TpeboBanuit ®I'OC cpeanero o61Iero
0o0pa3oBaHus, MPEABABISAEMBIX K CTPYKTYpE, COICPKAHUIO W pe3yabTaTaM OCBOCHUS
yuyeOHON uCHUIUTMHBI «MaTemaThka», ¥ B COOTBETCTBMU C PeKoMeHJaIusMu To
OpraHu3alliyd TOJYy4YeHUs cpeaHero obmero oOpa3oBaHHUs B TMpejesiax OCBOCHHS
o0pa3oBaTeIbHBIX MPOTrpaMM CpEAHEro MpOQPECCHOHANLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00111eT0 00pa30oBaHusl ¢ y4eToM TpeOoBaHUU (efepalbHbIX rOCyAapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHJAPTOB U MOJYy4aeMOUl MPOQPECCUU WU CIEIHMATBHOCTH CPEIHETO
npodeccroHaibHOro 0opazoBanus (MUcrbMo JlemapraMeHTa 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 U Hauajga MaTeMaTHYeCKOro aHaJIu3a;TeOMETPHUs» s
npodeccroHadbHBIX  00pa3oBaTeIbHBIX  OpraHu3anuii  aBTopa bammvakoBa M.U.,
onoopennoit ®I'AY «OUPO» Mwunodpuayku Poccum, 2015, ¢ yyeToM TEXHUYECKOTO
npoduIs morygyaeMoro npodhecCHOHAIBHOTO 00pa30BaHuUs.

1.2 MecTo y4eOHOV TUCHUILVINHBI B Y4eOHOM 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 pesynbTaTte ocBoeHUs y4eOHOM AUCIIUIUIMHBI 00 y4YaIONTUICs JOIKEH YMETh!
e BEIMOMHATE  TOXKIECTBEHHBIE TPEOOpa3oBaHUS  BBIPAKCHUN, COJEPIKAIINX
CTeTICHHBbIC, TIOKa3aTelbHbIC, JOrapupMUYECKUe W  TPUTOHOMETPUYECCKHUE
BBIPAKCHUSL.
o Ctpouth TrpaduKu  CTENEHHOW, TMOKa3aTeNbHOW, JIorapupMHUECKON U
TPUTOHOMETPUUYECKUX (QYHKIIUH.



o Pemate mpocreiiiiie ypaBHEHUST U HEPABEHCTBA, COJIEpIKallli€ CTETCHHBIE,
MOKa3aTeIbHbIE, JJOrapu(pMUIECKHUE U TPUTOHOMETPUUECKUE (PYHKIUU.
« 3o0Opaxath reomeTpuueckue (GUTrypbl HA YEpTEXKE U MPOU3BOJUTH MPOCTEHIINE
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 CTEIECHH C PAIIMOHAJILHBIM MOKAa3aTeNIeM;
e CBOICTBA JIOTapu(MOB M OCHOBHOE JIOTapU(MHUUECKOE TOXKIECTBO;
¢ OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI;
o TAOJIUITY POU3BOIHBIX AJIEMEHTAPHBIX (YHKIIHI;
¢ AKCHOMBI CTEPCOMETPUH, OCHOBHBIC TOHATHS W YMETh MPUMEHATh WX IPHU
pelieHuy 3aaad
Henvro vizyueHust AUCIUTIIMHBI «MaTeMaTuka SBiIsieTcs (OPMUPOBAHUE Y CTYICHTOB
o0mux u mnpodecCHoHANbHBIX KOMIETEHIIUM, HEOOXOIUMBIX IS KauyeCTBEHHOTO
ocsoeHusi OIl CIIO Ha 6a3e OCHOBHOIro 00IIero 00pa3oBaHUs C MOJIYYCHUEM CPEIHETO
obmiero oOpa3oBaHUsS — MPOTPaMMbl TOATOTOBKH KBAITM(UIIMPOBAHHBIX paboOvMX,
CITy’KallluX, TPOrpaMMBbl MMOJArOTOBKHU cniennanuctoB cpeanero 3seHa (IIIIKPC, ITIICC3),
HEOOXOAUMBIX [IJI1 OCYIIECTBICHUS MPOGECCHOHAIBHOW JEATeIbHOCTH OyAyIIero
CIEIMAIKCTa HA OCHOBE OBJIAJICHUS COJEPKaHUEeM AUCHUIUIMHBL. OO0IIMe 1eId U3y4eHus
MaTEMaTUKA TPATUIMOHHO peaju3yloTCs B YEThIpEX HaNpaBleHUAX — ob1iee
npencraBieHne o0 HIeIX M MEeToJaX MaTeMaTHKW, HHTEIJIEKTyallbHOE pa3BUTHE,
OBJIaJICHUE HEOOXOIMMBIMU KOHKPETHBIMH 3HAHMSIMU M YMEHUSIMU, BOCIHTATEIbHOE
BO3/I€HICTBHE.
3aoauu no obecneuenuio oCmMudICeHUs Yyeau.
e (opmMupoBaHUE TPEACTABICHUNA O COLUMAIBHBIX, KYIbTYPHBIX U HCTOPHUYECKUX
(akTOpax CTAaHOBJICHHS] MAaTEMAaTHKU;
® pa3BHMTHE JIOTHYECKOTO, AITOPUTMUYECKOTO U MATEMAaTUYECKOTO MBIIILJICHUS;
® OBJIAJleHHMe MATEMAaTUYECKUMU 3HAHUSIMHU W YMEHHUSIMHU, HEOOXOJUMBIMH B
MOBCEAHEBHOM XU3HU, I M3YYCHHS] CMEKHBIX €CTECTBEHHOHAYYHBIX NUCIUIUIMH Ha
0a30BOM ypOBHE U JHUCHMUIUIMH TPOQPECCHOHATBHOTO IHKJIA, [JIS TOJy4YeHUs
oOpa3oBaHus B 001acTsIX, HE TPEOYIONIUX yriayOJeHHOW MaTeMaTHYeCKON MOATOTOBKH U
MPUMEHEHUS TTOJIYYCHHBIX 3HAHUU MIPH PEIICHUN Pa3INYHbIX 3a/1a4;
® BOCHNUTAHME CpPEJICTBAMH MATEMATHKH KYJIBTYpbl JIMYHOCTH, TIOHUMAHHUS
3HAYMMOCTH MaTeMaTUKUA JUIsl HAyYHO-TEeXHHYECKOTO TMpOorpecca, OTHOIIEHUS K
MaTeMaTUKe KaK K 4acTH OOIIeYeIOBEUECKOW KYIbTypPhl, YHUBEPCATHLHOM SI3bIKE HAYKH,
MO3BOJISIOIIEM OMUCHIBATh U U3Y4aTh peAIbHbIE MPOLECCHI U SBJICHUS.
Ocsoenue cooepoicanusi yuebHou 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
MaTEeMaTHKH;



JI2Z noHMMaHHWE 3HAYMMOCTH MATEMATUKH JJIsi HAYYHO-TEXHUYECKOrO IMporpecca,
c(hOpMUPOBAHHOCTh OTHOIIECHUS K MaTEeMaTHKE KaK K YacTH OOIIeYeIOBeUeCKOU
KYJbTYpbl 4Y€pe3 3HAKOMCTBO C HWCTOPHUEN pPa3BUTHUS MATEMaTUKH, 3BOJIOLUECH
MaTeMaTHYECKUX UJCH;

JI3 pa3BuTHE JIOTMYECKOrO  MBILUIEHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KEHUs,
AITOPUTMUYECKOUN KYJIBTYPbI, KPUTUYHOCTU MBIIJICHUSI HA YPOBHE, HEOOXOUMOM JIJISI
Oynymieit mpodeccuoHaIbHONW MEATeNIbHOCTH, IJis TMPOJOJDKEHUsT oOpa3oBaHUS H
caMo00pa3oBaHus;

JI4 oBnageHue MaTeMaTUYECKUMHU 3HAHUSIMHU U YMEHHUSIMU, HEOOXOJMMBIMH B
MOBCEJHEBHOM JKM3HM, JIJI1 OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUYHBIX NUCUUILUIMH U
JUCHUIUIMH TPO(PECCHOHATBLHOTO ITUKJIIA, 1JI TOJIydeHus: 00pa3oBaHUs B 00J1acCTAX, HE
TPeOYIOMMNX YIITyOJIeHHON MaTeMaTHYECKON MOATOTOBKHY;

JI5 TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA
NPOTSHKEHUU BCEH KU3HU; CO3HATEIbHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO
KaK yCJIOBHIO YCIIENTHOM podeccnoHanbHON U 00IIeCTBEHHOH e TeIbHOCTH;

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

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 JINYHBIX, OOLIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHAILHBIX MTPOOIIEM;
MemanpeomMemHvix:

M1 ymMmeHHe caMOCTOSITEIbHO OMNPENENATh LENH IESITENbHOCTH M COCTaBIISThH IJIAHBI
NEATENIbHOCTU; CAMOCTOSATENIBHO OCYILECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENbHOCTh;, HUCIOJb30BaTh BCE€ BO3MOXKHBIE PECypCchl ISl  JTOCTUKEHUS
MOCTABIICHHBIX II€JIed W peanu3allid IJIAaHOB JACSTENbHOCTH; BBIOMPATH YCIEIIHBIE
CTpPaTEeTHH B PA3JIUYHBIX CUTYaLIHSIX;

M2 ymeHue mpoayKTUBHO OOINATHCS M B3aUMOJICHCTBOBAThH B IPOIIECCE COBMECTHOM
JESTENBHOCTH, YUUTHIBATh MO3UILIUU APYTUX YYACTHUKOB JEATEIBHOCTH, 3()PEKTUBHO
paspeniaTb KOH(JIUKTHI,

M3 BrnajeHue HaBBIKAMU MMO3HABATEIBLHON, YI€OHO-HCCIIEIOBATEIILCKON U TMTPOCKTHOM
NESTENHbHOCTH, HABBIKAMU pa3pelieHuss NpoOJieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIOMCKY METOJOB PELIEHUS] NPAKTUYECKUX 3a/a4, IMPUMEHEHUIO
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(OPMAITIIO, TTOTYIaeMY0 U3 Pa3IMIHBIX UICTOYHUKOB;

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 MBICIUTEIILHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI, TPAHUL] CBOETO
3HAHUS U HE3HAHUSI, HOBBIX MTO3HABATEIbHBIX 33]1a4 U CPEICTB UX JTOCTUKEHHUS;



M7 ueneycTpeMIIEHHOCTh B MOMCKaX M NPUHATHH PELICHUH, COOOpPa3UTEIbHOCTh U
UHTYHUIUS,  Pa3BUTOCTh  IMPOCTPAHCTBEHHBIX  MPEACTABICHHM;  CHOCOOHOCTH
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 SBJICHUN PEATBHOTO 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 MeTONaMM J1OKA3aTENIbCTB W AITOPUTMOB DPELIEHUS, YMEHHUE HX
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.



PesynbraTtel ocBoenus mnpeamera OVYILO5S «Marematuka», OpHEHTHPOBAHBI Ha
(hopMupOBaHHE CIAEAYIONINX OOIUX KOMITETEHITHIA:

OK 1. IloHumath CyIiHOCTbh U COLMANBHYIO 3HAUUMOCTh CBOEH Oyayiieit npodeccuu, NposiBisTh
K HEM YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STEIbHOCTh, BHIOUPATh TUIIOBBIE METOBI M CIIOCOObI
BBINOJIHEHUS TPO(PECCHOHANBHBIX 3a71a4, OLIEHUBATh X YPPEKTUBHOCTH U KaYECTBO.

OK 3. IIpuHuMate penieHus B CTaHJAPTHBIX U HECTAaHAAPTHBIX CUTYalUsIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh IOUCK U MCIIOJIb30BaHKE WHPOpMANU, HEOOX0uMOH 1711 3 (peKTHBHOTO
BBINOJIHEHUS IPO(ECCHOHANBHBIX 3a71a4, TPO()ECCHOHAIBHOIO U JINYHOCTHOTO Pa3BUTHS.

OK 5. Mcnonb3oBaTh HHOOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU B IPO(EeCCHOHATBHON
NeSITEIbHOCTH.

OK 6. PaboTath B KOJUIEKTHBE U B KOMaH/e, 3(pPEKTUBHO 00IATHCS ¢ KOJUIETaMH,
PYKOBOJICTBOM, TIOTPEOUTEIISIMH.

OK 7. CamocTosITeILHO ONPEALISIThH 331a4i TPO(HECCHOHATEHOTO U JMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCS caMo00pa30BaHNEM, OCO3HAHHO TUIAHUPOBATH MOBBIICHUE KBATH(UKALINY.

OK 8. Bectu 310poBbIil 00pa3 )KU3HU, IPUMEHSTH CIIOPTUBHO-03/10POBUTEIbHBIE METOIBI U
CpeAcTBa AJIsl KOPPEKUHUU (GU3NUECKOTO PA3BUTHUS U TEJIOCIOKEHHS.

OK 9. [Tonb30BaThCsi MHOCTPAHHBIM SI3bIKOM KaK CPEJICTBOM JI€JI0BOIO OOLIEHHUS.

OK 10. JTornyecku BEpHO, apryMEHTUPOBAHO# U SCHO U3JIaraTh YCTHYIO U TUCbMEHHYIO PEUb.
OK 11. Ob6ecrnieunBath 6€30MaCHOCTD KU3HEACATEILHOCTH, NIPEIOTBPAIIATh TEXHOT€HHBIE
KaracTpo(dsl B IpodecCHOHATBbHON e TeIbHOCTH, OPTraHU30BbIBATh, TPOBOAUTD U
KOHTPOJUPOBATh MEPOIPUATHS 10 3aIUTE paOOTAIOUX U HACEIEHUS OT HETaTUBHBIX
BO3/ICUCTBUM YPE3BbIYANHBIX CUTYALIMA.

OK 12. Cobmronath 1ecTBYIOIIEE 3aKOHOAATEIILCTBO U 00s13aTeNIbHBIE TPEOOBaHMS
HOPMAaTHUBHBIX JOKYMEHTOB, a TAK)Ke TPEOOBAHMS CTAaHAAPTOB, TEXHUYECKUX YCIOBUH.

PesynbTarel ocBoenus nmpeamera OYIL.0S«MaTtemaTrka» OpHEeHTUPOBaHBI HAa (OPMUPOBAHKE
CJEAYIOIIUX TUYHOCTHBIX pe3yiabTaToB (JIP) mporpammer Bocniutanust IBIIOY «BJIATT» mis
CHEIUAIBHOCTH:

38.02.01 «DxoHOMHUKA U OyXranTepcKuil y4eT (10 OTPacisiM)»

JIP 1 Oco3Haronuii ce0st rpakIaHMHOM M 3allIMTHUKOM BEJIMKOW CTPaHbI

[IposBnsOmMKA  AaKTUBHYIO TPaXJAAHCKYI0 TO3UIUI0, JEMOHCTPUPYIOUIHIA
MPUBEP)KEHHOCTh ~ IPHUHLMIIAM  YE€CTHOCTH, MOPSAJOYHOCTHU, OTKPBITOCTH,
SKOHOMUYECKM  aKTUBHBIM W  yYacTBYIOIIMH B  CTYJIEHYECKOM U
TEPPUTOPUATLHOM  CaMOYMPAaBICHHH, B TOM  YHCJI€ Ha  YCIOBHSX
n00OpOBOJIbYECTBA, MPOAYKTUBHO B3aMMOJCUCTBYIOUIMI M Yy4YacTBYIOIIMHA B
JIeATETbHOCTH OOIIECTBEHHBIX OpraHU3alni

JIP 2

Cobnroaromuii HOpMbI MPABOTOPSIKA, CIACAYIOMIMN HAcalaM TPa)xaaHCKOIO
oOmiecTBa, obecrmedueHus Oe30mMacHOCTH, TpaB W CBOOON TpaxknaaH Poccuwm.
JlosmbHBI K YCTAaHOBKAM M TIPOSIBICHHUSAM MPEICTAaBUTENCH CYOKYIbTYD,
OTJ'II/I‘-IaIOHII/Iﬁ ux OT rpynnn € ACCTPYKTUBHBIM W JCBUAHTHBIM ITOBCACHHUCM.
JIeMOHCTPHUPYIOIIUH HENpUATHE W TPEAYNPEKAAIONINA COIHAIBFHO OINacHOEe
MOBEJICHUE OKPYKAFOIINX

JIP 3

[TposBistomKil 1 TEMOHCTPUPYIOIINI YBaKEHHUE K JIFOASM TPY/1a, OCO3HAOIINMA
JIP 4 IIEHHOCTh CcOOCTBeHHOTrO Tpyaa. Crpemsiiuiics K (HOPMHUPOBAHHIO B CETEBOU
cpeJie IMYHOCTHO | NMPOo(heCcCHOHATEHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIIE/Ia»

JIEMOHCTPUPYIOIIMHA TNPUBEP)KEHHOCTh K POJHOM KYJIBTYpE, HCTOPUYECKOU
JIP 5 namMsTd Ha OcHoBe JoOBM K PoauHe, poaHoMy Hapoay, Malloil pOAMHE,
MIPUHATHIO TPAJUIMOHHBIX IEHHOCTEH MHOTOHAIMOHAJIBLHOT0 Hapoja Poccun




2 COAEP)KAHUE YUYEBHOW TUCHUILIMHBI «<MATEMATHKA»

BBenenue

Matematuka B HayKe, TEXHUKE, YKOHOMUKE, HHPOPMAIIMOHHBIX TEXHOJIOTHIX U MPaK-
THYECKOW JeATenbHOCTH. Llenn u 3amaun W3ydYeHHs MaTeMaTUKH TPH OCBOCHUU
npodeccuit CI1O u cnenuansHocre CIIO.

AJITEBPA

Pazeumue nousmus o uucne

lensie wu panuoHanbHBIE 4yucna. JledcTBuTenbHbie 4Yucna. [lpubaudicenmvie
gviuucnenus. Komnnexcnvle uucaa.
Kopnu, cmenenu u nocapugmoi

Kopun u crenenu. KopHu HaTypaibHOW CTENEHU U3 YUCIA U UX CBOMCTBA. CTENEHU C
palMOHANBHBIMU TIOKA3aTeNIsIMU, UX CBOMCTBA. CTENEHM C ACHCTBUTEIBHBIMU MOKa3aTe-
nsmu. Ceoticmea cmeneHu ¢ 0eucmeumeibHblM NOKa3amesem.

Jlorapu¢pm. Jlorapupm umcaa. OcHOBHOE JOTapUPMUYECKOE  TOXKAECTBO.
Jlecatuunble U HaTypanbHbIe Jorapudmel. [IpaBuia aeiicteuii ¢ norapudmamu. [lepexon
K HOBOMY OCHOBAaHHIO.

IIpeoOpa3zoBanne anreopanyeckux Bbipa:kenuid. [I[peoOpazoBanue panmoHaNbHbIX,
UppaALMOHAIBHBIX CTETIEHHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX BBIPAKEHUH.
Ilpakmuueckue 3anamus

Apudmernyeckue ACUCTBUS HAJI YHCIAMU, HaXOXJICHHE MPHUOIMKEHHBIX 3HAUCHUN
BEJIMYUH U TOTPEUTHOCTEH BbIYMCICHUN (a0CONIOTHOW M OTHOCHUTENBHOM), CpaBHEHUE
YUCJIOBBIX BBIPAKCHUMN.

Brruuciienue u cpaBHeHUE KOpHEW. BhINoTHEHUE pacyeToB C paJuKaIaAMU.

Pemenne wuppannoHanbHbIX ypaBHeHUM. HaxokaeHne 3HA4Y€HUM CTENEHEW C
palMoHaIbHBIMU TIOKazaTeasiMu. CpaBHeHue crerneHei. [IpeoOpa3oBaHus BBIpaKEHHH,
COJZIEpIKAIIMX CTENIEHU. PereHne nmoka3areabHbIX YPaBHEHUM.

Pemenne npukinaaHbIX 3a0a4.

Haxoxxnenue 3HaueHwii jorapudma Mo MPOU3BOIRHOMY OCHOBaHMIO. [lepexon ot
OJTHOTO OCHOBaHMS K Jpyromy. BelunmcieHue W cpaBHEHUE Jorapu¢)MoB.
JlorapudmupoBaHue 1 MOTCHIIMPOBAHNE BHIPAKEHUM.

[TpubnuxeHHBIC BHIYUCICHUS U PEIICHUS TPUKIAIHBIX 3a7a4.

Peuienuie norapuMuuecKux ypaBHEHUH.

OCHOBBI TPUT"'OHOMETPUUN

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

OCHOBHEIEC TPUTOHOMETPHUUCCKHEC TOXKICCTBA
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®opmyibl npuBeneHus. PopMyibl cinoxeHus. opmynsl yaBoeHuss Popmynvl noio-
BUHHO20 Y2na.

[IpeoGpazoBaHus NPOCTENIINX TPUTOHOMETPUUECKUX BbIPAXKEHUI

[IpeoOpa3zoBanne CyMMbl TpPUTOHOMETPUYECKUX (YHKIUHA B MPOU3BEICHUE U
MIPOU3BEACHUSI B CYMMY. Buipasicenue mpueconomempuueckux ynKyuii uepe3 maHaeHc
NOJIOBUHHO20 Ap2yMeHma.

TpUroHoMeTpuYECKUE YpaBHEHNS U HEPABEHCTBA

[IpocTeime TpUroHOMETpUYECKUE YpaBHEHUS. [Ipocmetiuiue mpuconomempuieckue
HepaseHcmea.

OO6patHble TpUuroHoMeTpuieckue GyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

PannanHbIil METOT U3MEPEHHUS YIJIOB BPAIIEHUS U CBS3b C TPAlyCHON MEPOA.

OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA, (POPMYIIBI CIIOKEHHUSI, YABOCHHUS, TPE00-
pa3oBaHHWE CYMMBbI TPUTOHOMETPHYECKMX (YHKIMNA B MpPOU3BEACHHE, MpeoOpa3zoBaHUE
NPOM3BEACHUS  TpUTOHOMETpuueckux  (yHkumii B cymmyro  [lpocreiimue
TPUTOHOMETPUUYECKUE YPABHEHHUS U HEPABEHCTBA.

OOpaTHbIE TPUTOHOMETPUYECKUE PYHKIIUU: APKCUHYC, aPKKOCUHYC, APKTAHT€HC.

®YHKIMH, UX CBOVICTBA U TPAG®UKU

Oynknun. OOnacTh oOmpeseNieHuss W MHOXXECTBO 3HAYeHU; Tpaduk QGyHKIUH,
nocTpoeHue rpaduKoB QyHKITHH, 3aJaHHBIX Pa3IMIHBIMU CIIOCOOAMH.

CpoiicTBa ¢yHKIIH. MOHOTOHHOCTh, Y€THOCTh, HEYETHOCTh, OTPAaHUYEHHOCTD, TIEPHO-
IUYHOCTh. [IpOMEXyTKHM BO3pacTaHUs H yOBbIBaHWs, HAWOOJbIIEe W HAUMCHbBIIEES
3HAYeHWs, TOYKH  OJKCTpeMyMma.  [padumueckas  wHTepnperamms.  [Ipumepsl
(YHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEAbHBIX MPOIIECCaX U SIBICHUAX. ApUPMETHICCKHUE
oneparuu  Hajx QyHkumsamu. CrnoxkHas  (yskus (kommnosunwms). [lowsmue o
HenpepviHOCMU YHKYULU.

Oo6patubie ¢yHKMU. Obaacms onpedefieHus U 001ACMb 3HAYEHUU O0OPAMHOU
@dynxyuu. I pagux obpammuou gynxyuu.

CremneHHble, MOKa3aTeIbHbIC, TOTAPUPMUUECKIE U
TpuroHomeTpudeckue QyHkiuu. OOpaTHbIe
TPUTOHOMETpUYECKHUE (PYHKITHH

Omnpenenenus GyHKIHA, UX CBOMCTBA U TPadUKH.

[IpeoGpazoBanus rpadukoB. I[lapamienbHBIE TEPEHOC, CUMMETPHUS OTHOCHUTEIHBHO
oceil KOOpAWHAT U CUMMETpPUS OTHOCUTEJIBHO Hauaja KOOpPJIHUHAT, CHUMMETpPHS
OTHOCHUTEJIBHO MPAMON Y = X, pacTsHKEHUE U CKATUE BJIOJIb OCEM KOOpMHAT.

Ilpakmuueckue 3anamus

[Tpumepsb! 3aBUCUMOCTEN MEXIYy NEPEMEHHBIMU B PEAIbHBIX MPOIECCAX U3 CMEKHBIX
mucuurmiid. Onpenenenne ¢yHkuuil. Iloctpoenne u ureHue rpadukoB ¢(YHKIUH.
UccnenoBanne Qynkuun. CBONCTBA JMHEWHOM, KBaJpaTUYHOUM, KyCOUHO-IMHEHMHON U
npoOHo-nuHelHoN (yHkiui. HenpepbiBHbIe U niepuoanveckue QyHkuuu. CBoOWCTBa U
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rpaduku cuHyca, KOCUHYCa, TaHTeHca U KoTaHrenca. OoparHbie GyHKUNU U UX rpaduKH.
OOpatnble TpuronoMmerpuueckue GyHkuuu. IlpeoOpasoBanus rpaduka (yHKUIUU.
["apmonnyeckue konedanus. [lpukiaaneie 3agauu.
[loka3arenbHble, TorapupMUIecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HepaseHcmeaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IHocnenoBaTeIbHOCTH. Cnoco0b1 3a1aHUs u CBOMCTBA YUCJIOBBIX
nocyenoBatTenbHocTel. [lonamue o npedene nocrnedogamenviocmu. Cywecmeoganue
npedeia  MOHOMOHHOU  O2paHuueHHou  nocieoosamenvHocmu.  CyMMUpOBaHUE
nocieoBaTesbHOCTEN. beckoHeuHo yObIBaloIIas reoMeTpUYecKasi MPOTrpeccusi U ee
CyMMma.

IpoumzBognasi. I[lonsiTue o0 mNpPou3BOAHON (GYHKIMH, €€ TEeOMETPUYECKUU U
¢usznueckuii cmbica. YpaBHEHHE KacaTenbHOW K rpaduky ¢ynkiuu. IlpomsBonnbie
CYMMBI, Pa3HOCTH, MPOMU3BEACHUS, YacTHbIE. [IpOM3BO/IHBIE OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. [lpumeHeHue mNPOU3BOAHOW K HCCIEAOBAHMIO (YHKUMA M TOCTPOCHHIO
rpaduKkoB. [lpouzeoonvie 0Opamuol GyHKYUU U KOMROIUYUU DYHKYUU.

[IpuMepbl KMCNOAB30BaHUS MPOU3BOAHON ISl HAXOXKIECHUS HAWIYYIIETO PELICHUS B
NPUKJIAIHBIX 3a7a4aX. Bropas npousBoHas, ee TeOMETPUUYECKUN U (PU3UUECKUNA CMBICTT.
Haxosxnenue ckopoctu A1 mnpoiiecca, 3aJaHHoro GopmMysion u rpadukom.

IlepBooOpa3nass m wmHTerpaj. IlpumMeHeHHe oONpeneIeHHOr0 UWHTerpana s
HAXOXXJICHUsI TUIONIAMX KPUBOJUHEHHOW Tpaneruu. Popmyna Herorona—IJleitoHuma.
[Tpumepsl mprUMEHEHUs! UHTETpajia B GU3HKE U TEOMETPHUU.

Ilpakmuueckue 3anamus

YucnoBasi mociie[0BaTeIbHOCTb, CIOCOOBI €€ 3a/jaHusl, BRIUMCICHUS YJIEHOB MOCIEH0-
BaTenbHOCTU. [Ipenen mocnenoBaTenbHOCTH. beckoHeuHO yObIBaroIasi reoMeTpuiecKas
IpOrpeccusl.

[Ipon3BogHas: MEXaHUYECKUN U TEOMETPUUECKUN CMBICIT POU3BOJTHOM.

VYpaBHeHue kacatenbHOU B obmiem Bune. [Ipasuna u dopmynsl quddepeHuupoBanus,
TabJIMIIa MPOU3BOAHBIX AJIEMEHTApHBIX QyHKIMi. VMccnenoBanrue QpyHKIMM C TOMOIIBIO
npousBoaHON. HaxoxnaeHne HanOoJbIIero, HAMMEHBIIEr0 3HAYEHUSI M IKCTPEMabHBIX
3HaUYeHUN (DYHKITHH.

Nurterpan  u mepBooOpasHasi. Teopema Hprotona—IJleitOunma. Ilpumenenue
MHTETpaja K BEIYUCICHUIO PU3NUECKUX BEIMYUH U TUIONIAICH.

YPABHEHWA 1 HEPABEHCTBA

YpaBHeHus1 M CHCTeMbl YpaBHeHMH. PanuoHanbHBIE, UpPpPALMOHAJIBHBIC,
MOKa3aTeNbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH ypaBHEHHM, HEPABEHCTB, CUCTEM.

OcHOBHbIE PUEMBI UX pellleHHs (pa3I0KeHUE HA MHOKUTEIN, BBEJICHUE HOBBIX HEU3-
BECTHBIX, OJICTAHOBKA, rpa)ueCcKuil METOI).

HepaBencrBa. PannoHanbHble, HppallMOHAIIBHBIC, TIOKA3ATENBHBIE U MPULOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX 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

IIprMeHeHne MaTeMaTUYECKUX METOAOB JUIsl PEIICHUs COAECPKATEINbHBIX 3a/1a4 U3 pa3-
JUYHBIX 00J1acTe HAYKHU U MPAKTUKHU.

WNHtepnperanus pe3yiabrara, y4eT peajlbHbIX OTPAaHUYEHUN.

Ilpakmuueckue 3anamus
Kopnu ypaBuenuii. PaBHocunbHOCTh ypaBHeHMi. [IpeoOpazoBanue ypaBHEHUH.
OcHOBHBIE ITPUEMBI PELIEHUSI YpaBHEHUI. Pemenne cuctem ypaBHeHui. Mcnonp3oBaHue
CBOMCTB U TpauKoB PYHKIMHN AJI pelieHUs] ypaBHEHUI U HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEH
OneMeHThl KOMOUHATOPUKHU

OcHOBHBIE TOHATHS KOMOWHATOPUKHM. 3alayd Ha TMOJCYET YHCIa pa3MEIICHUH,
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 (TAOJUIBI, JAUATPAMMBI, TpaUKU), ceHeparvbHAsi COBOKYN-
HOCMb, 8blOOPKA, cpednee apu@dmemuueckoe, meouana. Ilonsamue o 3adavax mamema-
MUYECKOU CMamucmuxu.

Pewenue npakmuueckux 3adau ¢ npumeneruem 6epoSmHOCMHBIX Meno008.

Ilpakmuueckue 3anamus

Hctopus pa3BuTHs KOMOMHATOPUKHU, TEOPUH BEPOATHOCTEN M CTATUCTUKHU U MX POJIb B
pasnUYHBIX cdepax UeJOBEUEeCKOW KU3HeAesATeNnbHOCTU. [IpaBuia KOMOWHATOPHUKH.
Pemenrie koMOMHATOPHBIX 3amad. Pa3smermmieHus, codeTaHWs W IEPECTaHOBKH. brmHOM
Herorona u tpeyronsnauk Ilackans. [Ipuknannsie 3agayn.

Knaccuueckoe onpenenenue BEpoOITHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpEMA O CYMME
BEpOATHOCTENU. Bprumcnenne BeposTHocTen. Ilpukimanneie 3amaum. IlpencraBneHue
YHCJIOBBIX JaHHBIX. [[puKIamHbie 3a0a4u.

I'EOMETPUA

Hpﬂsze U njiockocmu 6 npocmpaHcmee

B3anmHoe pacrionoxkeHne IByX NpsIMBIX B MPOCTpaHCTBE. [lapannenbHOCTh NpsAMOMN U
mnockocTH. IlapamnensHOCTh TIOCKOCTEN. [leprneHaAnKyIapHOCTh NPAMOM U TNIOCKOCTH.
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IleprieHAUKYJISAp U HAKIOHHAsL. YTOJI MEXAY IPSAMOUN U INIOCKOCTHIO. JIByrpaHHBIN yrodi.
Yron Mexay II0CKOCTAMHU. [lepneHInKyIapHOCTh ABYX IIIOCKOCTEM.

'eomeTpuueckue  npeoOpa3oBaHUs  MPOCTPAHCTBA:  NapaJUICNbHBIA  NEPEHOC,
CUMMETpPUsL OTHOCUTEIBHO IIOCKOCTH.

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

MHororpasHHUKH

Bepiunel, pebpa, rpaHu MHororpaHHuka. Pazeepmia. Muocoepanmusie yanvl. Buiny-
KIble MHO202paHHuKku. Teopema Jiinepa.
[Ipusma. [Ipsimas u naxnonnas npusma. [lpaBunbsnas npusma. [apannenenunen. Ky6.

IInpamupa. [lpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B mapajijiesienurnesie, B npusMe u nupamuze. CedeHus

Ky0a, MpU3Mbl U TUPAMUJIBI.

[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, pazsepTka. OceBble CEUEHHsI M CEUEHUs, apajlleNbHble ocHOBaHuo. [lap n
cdepa, ux ceuenus. KacarenapHas miaockocTs K cdepe.

N3mepenus B reomeTpun

O0bBeM u ero usmepenue. MiHTerpaibHas popMyiia oobema.

®dopmynel 00beMa Ky0a, MPSAMOYTOJIBHOTO TMapajulelieluIea, MPU3MbI, ITUIHH]IpA.
dopmyitbl 00beMa MUPaMUIbl M KOHyca. PopMyJIbl TUIOIIAIH TOBEPXHOCTEH MUIUHAPA U
KoHyca. @opmysbl o0beMa Iapa U Iiomaaun chepsl.

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

KoopauHatel 1 BEKTOpBI

[IpsMoyronbHast (mexkapToBa) cHUCTEMa KOOpAMHAT B mOpocTtpaHcTBe. 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 MEXIY ABYMs BEK-
topamu. IIpoekuus Bexkropa Ha ock. KoopauHatel BekTtopa. CkansipHOE MpPOU3BEIECHUE
BEKTOPOB.

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

Ilpakmuueckue 3anamus

[Ipr3Haky B3aMMHOIO PACHOJIOKEHUS MPSMBIX. YTOJI MEXIYy NpsMbIMU. B3anmHoe
pPacCMoJIOKEHHE MPSAMBIX U IJIOCKOCTEH. [lepneHauKynsp M HAKIOHHAs K IUIOCKOCTH.
Yron Mexny npsiMOW M IUIOCKOCTBIO. T€OpeEMBI O B3aUMHOM PAaCIIOJIOKEHUH MPSIMOU U
IJIOCKOCTH. Teopema 0 Tpex NeprneHauKyIspax.

[Ipr3Haky U CBOMCTBA NMAapaAJUIECIbHBIX U MIEPIEHIUKYISPHBIX TIIIOCKOCTEM.
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PaccrosiHre OT TOYKM JO IUIOCKOCTH, OT IIPSMOM O IINIOCKOCTH, PACCTOSTHUE MEXKIY
IJIOCKOCTSIMM, MEXAY CKPCIIMBAIONMMUCA IPSAMBIMH, MEXAY IPOU3BOJIBHBIMU
¢urypamu B IpOCTpaHCTBE.

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

Pa3znuunbie BUIBI MHOrOrpaHHUKOB. Mx m3o0paxkenus. CeueHus, pa3BepTKU MHOIO-
rpaHHUKOB. [momaae noBepxHocTH. Buael cummeTpuii B mpoctpancTBe. CHUMMETPUS TEN
BpalleHs] 1 MHOTOTpaHHUKOB. Boiuncienue miomanei u 00beMoB.

Bexrtopsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cuctemMa KOOpIAUHAT B IIPOCTPAHCTBE.

VYpaBHeHUE OKPYKHOCTH, cepbl, TuiockocTu. Paccrosinue Mexay Toukamu. JlerictBus
C BEKTOpaMH, 3aJaHHBIMU KoopAuHaTamHu. CKaaspHOE MPOMU3BEIECHUE BEKTOPOB.
BextopHoe ypaBHeHME NpsAMOM UM IUIOCKOCTH. Mcmosb3oBaHuE BEKTOPOB IIPU
NOKa3aTEeIbCTBE TEOPEM CTEPEOMETPUMU.

JIns BHEAyIUTOPHBIX 3aHATUM CTYJEHTAaM Hapsly C PELICHHMEM 3aJay U BBIITOJIHCHMS
NPAKTUYECKUX 3aJaHUIl MOKHO TIPEJIJIOKUTH TEMbI UCCIIEIOBATEIbCKUX U peepaTuBHBIX
paboT, B KOTOPBIX BMECTO CEpUH OTHCNbHBIX MEJKUX 3aJad U YIOPaKHEHHM
NpeJIararoTcsl CIOKETHBIE 3aJjaHusl, TpeOYoIHe JIUTEIbHON paboThl B paMKax OJHOU
MaTEMaTUYECKON CUTYyaIlMU. DTU TEMbl MOTYT OBITh KaK WHIUBUIYaAJTbHBIMU 3aJaHUSIMU,
TaK ¥ I'PYNIIOBBIMHU JIJIsI COBMECTHOT'O BBIIIOJIHEHUSI UCCIIEIOBAHUSL.
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4 TEMATNYECKOE IINTAHUPOBAHUE c yyeTtom npoduist yueOHOU TUCHUTIIUHBI.

COLUAJIBHO-OPKOHOMUYECKHWH ITPO®IJIb [TPOPECCUOHAJILHOI'O
OBPA3OBAHUA

[Ipu peanuzanuu cosepxanus o01e00pa3oBaTeIbHON yUeOHON TUCIUILIUHBI

«Marematuka» B mnpegenax ocBoeHus OII CIIO na 0a3e OCHOBHOTO 0OIIEro
oOpazoBaHusi ¢ mojyueHueMm cpeaHero ooémiero oo6pazoBanus (IIIIKPC, TIIICC3)
MaKcHUMaJbHas yueOHast Harpy3ka o0ydJaromnuxcs COCTaBIIsIeT:

* no cnenuanbHocTAM CIIO comuanbHO-3KOHOMUYeckoro mpoduias — 351 yac. U3

HUX  ayauTopHas  (oOsi3aTenbHas)

Harpy3ka  oOydaroniuxcs,

npakThueckue 3aHsaTus (S6uacor), — 234 yaca.

TEMATUUYECKUWM TJIAH

[Tpodune — conmanbHO-3KOHOMUYECKHI.

CnenumansHocTh — 38.02.04 Kommepuus (1o oTpacisim).

Bua yueOHo# padoThbl

KoanuecTBo uacoB

Ipoduan
npogeccCHOHATBHOI0
o0pa3oBaHus
ConmnanbHo-
IKOHOMHYECKH I
AynurtopHble 3ansaTus. Coaep:kanue CrnenuajbHOCTh
o0yueHust (0110
38.02.04
Beenenue 2
Pa3BuTHne noHsATHS 0 YKCIe 10
Kophu, crenenu u jorapudmsl 28
[IpsimMble ¥ TJIOCKOCTH B IPOCTPAHCTBE 20
Kombunaropuka 12
KoopauHatsl 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPHUHU 31
OyHKIMH U TpaduKH 18
MHororpaHHUKHU U KPYTJIble Tea 26
Hayana maTemarnueckoro anaamsa 24
HHTerpai u ero npuMeHeHue 15
ONEeMEHTBI TEOPUHU BEPOSITHOCTEH U 12
MaTeMaTH4YeCKOU CTATUCTUKH
YpaBHEHMSI 1 HEpaBEHCTBA 20
Hroro 234
BueayauTopHasi camocTosiTe/ibHasi padora -
Koncynbramum 12
[loaroToBKa BBHICTYIUICHHHM 1O 33JAHHBIM TEMaM,
JOKJIaJIOB, pedepaToB, 3cce, MHANBUIYATHHOTO
IPOEKTa C HCIIOJIb30BAHMEM HH(DOPMALMOHHBIX
TEXHOJIOTHI U Jp.
Ilpomesxcymounaa ammecmauus é popme 3
IK3AMEHa
Bcero 249

BKJIFO4Yas
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4.1TEPEYEHD ITPAKTUYECKHNX 1 JIABOPATOPHBIX PABOT.

Bun HaumeHoBaHue pa3ae/ioB U 3aHATHI
Tema 1 PazBuTHe NOHATHS 0 YUCIE
131 [TpuGnmxennpie Beraucienus. JlelicTBUTeNbHbIE YUCTIa.
132 «JleHcTBUS HaJl KOMIUIEKCHBIMM YMCTIAMM»
Tema 2 KopHu, crenenu u Jiorapugmsi

1133 Crenenu ¢ 1eHCTBUTEIIBHBIMU MTOKA3aTEISIMU
113 4 [IpeoGpa3oBanue JorapuPMUUECKUX BbIpaXKEHUN
I35 [IpeobpazoBanue moka3zaTeabHbIX BHIPAKCHUI

Tema 4. DiieMeHTbI KOMOUHATOPUKH
13 6 Pemenue 3agau Ha nepebop BapuanToB CBOMCTBa OMHOMUHAIBHBIX KOA(D(OUIIMEHTOB.

Tpeyrosnbauk [Tackans
Tema 5. KoopauHaThl 1 BEKTOPbI B IPOCTPAHCTBE.
113 7 Pemenue 3a1a4 KOOpIMHATHBIM METOJOM
I13 8 CkansipHO€ MPOU3BENICHHE BEKTOPOB
Tema 6. OCHOBbI TPUTOHOMETPUH
139 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIeCTBA. DOPMYIIbI TPUBEICHUS
I3 10 Cunyc, KOCUHYC JBOMHOTO yrijia
311 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BHIPAKEHHUM C UCTIOIb30BAHHEM
TPUTOHOMETPUYECKUX TOKIECTB
I3 12 Pemienne TpuroHoMeTpuyYECKUX ypaBHEHUN
113 13 Pemienne TpuroHOMETpUYECKNX HEPABEHCTB
Tema 7. ®yHKUUM U rpauKu
113 14 [TocTpoenne rpadukoB 3eMEHTAPHBIX (QYHKITUN
I13 15 Crenennas ¢yHKIusA, €€ rpaguK U CBOHMCTBA
I13 16 Jlorapudmuueckas GyHKIusA, €€ rpaguK U CBOHCTBA
I3 17 Kocwunyc, ero rpadguk u cBoiicTsa
113 18 Koranresnc, ero rpaduk u cBoiicTBa
Tema 9. Hauana maremaTudeckoro ananausa. Uurerpan

113 19 CriocoObl 3aaHMs [TOCJIEN0BATEILHOCTEN, CBOMCTBA YHCIOBBIX ITOCIIEN0BATEIHLHOCTEN
113 20 Brruncnenue npeaenoB GyHKINUY B TOUKE, HA OECKOHEUHOCTH»
113 21 [IpaBuna BeIYMCIIEHUS IPOU3BOIHBIX
113 22 Beruncrnenue npon3BoAHBIX CIOKHON (YHKIIUU
113 23 HaxoxaeHne HauMeHbIIIero, HanOOJIbIIET0 3HAYSHHS (PYHKIIMU HA OTpe3Ke
113 24 IToctpoenue rpapukos
113 25 Brruncnenue onpeneneHHbIX HHTErPaioB Pa3InuyHbIMU CIIOCO0aMU
113 26 IIpunosxeHus OnpeaeIeHHbIX UHTETPAJIOB

Tema 12. YpaBHeHNs 1 HEPABEHCTBA.
113 27 Peuienne ypaBHeHU: pa3nokeHe HA MHOKUTEH, BBEJCHUE HOBBIX IEPEMEHHBIX,

IIOACTaHOBKaA
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113 28 Peurenne HepaBeHCTB METOIOM UHTEPBAJIOB

5.ITPUMEPHBIE TEMbI PEOEPATOB 1 UHANBUJY AJIBHBIX ITPOEKTOB.

* HenpepbiBHbIE ApOOH.
* IlpuMeHeHue CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
* IlapannenbHOE MPOEKTUPOBAHUE.
Cpennue 3Ha4eHUs U UX TPUMEHEHUE B CTATUCTHKE.
*  BekTopHOE 3aaHue MpsAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
*  CrnoxeHue rapMOHUYECKUX KoJIeOaHUH.
. ['pacduueckoe penieHre ypaBHEHUI 1 HEPABEHCTB.
. [IpaBuibHBIE U IOJYIPABUIIBHBIE MHOTOTPAHHUKH.
. Konnueckue ceyeHus: U X MPpUMEHEHUE B TEXHUKE.
. [Honstne nuddepeHimana u ero NPUIOKEHUSI.
. CxeMmbl MOBTOPHBIX HcTbITaHUN bepHysiu.
. HccnenoBanne ypaBHEHH U HEPABEHCTB C I1APAMETPOM.

6. XAPAKTEPMCTHUKA OCHOBHbBIX BUJIOB YUEBHO! JIEATEJIbHOCTU
CTYAEHTOB

Conep:xanue XapaKkTepHuCTHKA OCHOBHBIX BUJIOB
o0yuyeHus NeATEJIbHOCTH CTYyAeHTOB (Ha yPOBHE y4eOHbIX
e CTBHIT)
Bseneunue OsHakoMJIeHHE C POJIbI0 MATEMATHUKN B HayKe, TEeXHUKE,

OKOHOMUKE, MHMPOPMAIIMOHHBIX TEXHOJIOIHUAX 1
MIPaKTUYECKOI AesaTeapHocTr. O3HAKOMJIEHUE C IeJIIMU
¥ 3aaYaMM M3YUYEeHUsI MAaTEMATUKN IIPH OCBOCHUI
apodeccuit CI1O u crrerrmanprocTeir CI10

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

Haxosxaenue mpuOInKeHHBIX 3HAYEHUI BeJIUINH U
TOTPEITHOCTeHN BhIYMCIeHU (a0COTIOTHON 1
OTHOCHUTEJIHHOM); CpaBHEHIEe YKNCJIOBBIX BHIPAKEHUH.
Haxosxmenue omnmbok B mpeodpa3oBaHUAX U
BBIUHMCJIEHUAX (OTHOCHUTCS KO BCeM MYHKTAM HPOrPaMMBI)

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

DopMyIHupoBaHME OIpeIeIeHNS KOPHS 1 CBOMCTB
KopHei. BeranciieHre u cpaBHeHUE KOPHEM, BHIIOJTHEeHNe
IPUKUIKK 3HaueHusa KopHA. [[peobpasoBanme YmcI0BBIX
¥ OYKBEHHBIX BBIPAYKEHHHI, COMEPKAIINX PASUKAJIEL.
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BrimosiHeHue pacueToB 1o popMysIaM, COIEePKAIIIIM
PaIHKAaJIbI, OCYIIIECTBJIISASA HEOOX0IUMbIe TIOJCTAHOBKHU 1
npeobpasoBauus. OmpeneseHre paBHOCUIBHOCTH
BEIpAsKEHUN ¢ pagukajiamu. PelieHre nppanuoHaJIbHBIX
YPaBHEHUM.

OsnaxkoMiieHue ¢ IIOHATUEM CTEIIeHU C JeHCTBUTEIbHBIM
IoKa3aTeJIeM.

Haxoxmenve sHaueHUN CTEIEHH, UCITOJIB3Y S IIPU
HE00XOIUMOCTA MHCTPYMEHTAJILHEBIE CPEeJICTBA.
3amnuceiBanre KOPHS N-# CTEIIeHU B BUJE CTEIIEHH C
TPOOHBIM ITOKa3aTesJeM U Hao0O0pOoT.

@opmyJIMpoBaHUE CBOMCTB cTelleHel. BrrunciieHue
CTelleHel ¢ pallMoOHAJIbHBIM TOKa3aTeJsieM, BEIIIOJTHEHNE
OPUKUJIKN 3HAUEHU CTelleHU, CpaBHEHUe CTelleHeH.
IIpeobpas3oBaHme YHUCIOBBIX ¥ OYKBEHHBIX BHIPAKEHUH,
COJIepsKAINX CTeIIeH!, IPUMeHss cBoricTBa. Pemenue
IIOKa3aTeJbHBIX YypaBHEHUU.

Os3HakoMJIeHHE C IIPpUMEeHeHNeM KOpPHeH U cTeleHell Ipu
BBIUMCJIEHUU CPETHUX, TeJIEHUU OTPEe3Ka B «30JI0TOM
ceueHum». PellteHre IpUKJIaIHBIX 324 HA CJIOKHBIE
OPOIIEHTHI

IIpeoGpasoBanue |BrimosrHeHue mpeodbpa3oBaHuil BHIpAKEHUH,
anreOpamvecKux |IIpuMeHeHUe popMyJI, CBI3aHHBIX CO CBOMCTBAMH
BBIPAKEHUH crereHeii u jorapudgmos. Onpenesrernne o0aacTr
JTOITyCTUMBIX 3HAYEHUH JIOTAPUPMHUYIECKOTO BhIPAKEHUS.
Pemrenne morapudpmMudecknx ypaBHEeHMH
OCHOBBI TPUTOHOMETPUU
OcHoBHBIE NsyueHnne pagmraHHOro MeTOIa U3MEPEHUI YIJIOB
HOHATUSA BpAIlleHUA W UX CBSI3U C TpaaycHoi mepoii. Mso0paskenne
YTJIOB BpAIlleHUs Ha OKPYKHOCTH, COOTHECEHUE
BEJIMYMHBI YIJIA C €r0 PACIIOJIOKEHUEM.
Conep:xanue XapakTepuCTUKA OCHOBHBIX BU/I0B
o0yuyeHusa NeATeJILHOCTH CTYyAEeHTOB (Ha YPOBHE y4eOHbIX
e CTBUIT)
@opmyIHpoBaHUe OIpeaeIeHHN TPUTOHOMETPUIECKUX
(byHKITHIT 1JI YIJI0OB II0BOPOTA M OCTPHIX YIJIOB
MIPSIMOYTOJIBHOTO TPEYTOJbHUKA U 00bACHEHNE UX
B3aMMOCBSI3U
OcuoBHbIE [IpuMeHeHME OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB
TPUTOHOME- JIJIsT BEIYUCJICHUS 3HAYeHUH TPUTOHOMETPHYECKUX
TpUYIECKUe (byHKITHIT 110 OTHOM U3 HUX
TOKIECTBA
IIpeoGpasosanusa |V3ydeHne 0CHOBHBIX (DOPMYJI TPUTOHOMETPUM: (POPMYJIBI
MPOCTEHII X CJIOKEHUS, YABOEHMUS, IIPe00Pa30BAHUS CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUUECKHUX (PYHKITUI B IPOU3BEIEHIE U
4YeCKHuX IPOM3BEACHHUS B CYMMY U IIPHMMeHEeHNe TP BhEIUYNCIEHIH
BBIPAKEeHUHA 3HAYEHUS TPUTOHOMETPHUYECKOI0 BEIPAKEHUS U YIIPOIIe-

HHUS ero.
OsHakoMJIeHIE CO CBOMCTBAMI CHMMETPHUH TOYEK Ha
eIMHUYIHOMN OKPY*KHOCTH M IPpUMeHeHHe UX JJII BEIBOJA
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dopmysn npuBeneHnsa

IIpocreiimue Pemenwne o hopmysiaMm 1 TPUTOHOMETPUYECKOMY KPYTY

TPUTOHO- IPOCTENTIINX TPUTOHOMETPUUECKUX YPABHEHUH.

MeTpPUYEeCKHe [Tpumenenue 00X METOIOB PeIeHns YPaBHeHUH

YpPaBHEHHUS U (mpuBelieHUE K JUHEHHOMY, KBaJIPaTHOMY, METOT

HepaeeHcmea Pa3JI0sKeHNSI Ha MHOYKUTEJIH, 3aMEeHbBI IIepEeMEeHHOM) Ipu
peIleHuN TPUTOHOMETPUUYECKUX YPaBHEHUN. Y MeHUe
0TMedYaTh Ha KPYyTe pelleHus IIPOCTeHTITUX
TPUTOHOMETPUIYECKUX HEPABEHCTB

Apkcunyc, OsHakoMJIeHHE C IIOHATHEM 00paTHBIX

APKKOCUHYC, TPUTOHOMETPUUECKUX (PYHKITUI.

APKTAHI€HC 9YHcCJjia

N3yuenune ompeeseHuil apKCHHyca, apKKOCUHYCA,
apKTaHTeHca yucja, QOpMyJIMPOBaHUE UX, U300pasKeHTe
Ha eJUHUYHOU OKPYsKHOCTU, IIPUMEHeHNe IPU pellleHuNn
ypaBHEeHUM

OYHKIIMHU, X CBOMCTBA U TPAOUKH

DOyHKIUH. OsHakoMJIeHHE C IIOHATHEM IIepeMeHHO’, IpuMepamMu
Ilouarue o 3aBHUCHMOCTEM MEKY IIepeMeHHBIMIU.,
HEINPepPbIBHOCTU OsHakoMiieHue ¢ IIOHATHEM IpadUKa, OIrpeIesIeHmne
dbyHKIMI HPUHAIJIEKHOCTH TOYKH I'pa@UKy YHKITIH.
Omnpenenenne mo popMyJie IPOCTEHINEH 3aBUCUMOCTH,
BHIa ee rpacduka. BeipaseHue mo dopmysie 0IHOM
IepeMeHHOU yepe3 Jpyrue.
OsuaxomeHIe ¢ oIrpeaesieHrueM PyHKITIHI,
dopmynupoBanme ero. Haxosxmoenue odacru
ompeeeHus U 00J1aCTH 3HAYEHNH (PYHKITNHI
CsoiicTBa OsHaxomyIeHNe ¢ IpuMepaMu PYHKITMOHAIbHBIX
dpyHKIIMIH. 3aBHUCHUMOCTEH B peasIbHBIX IIPOIlecCax M3 CMEKHBIX
I'paduueckas muciiinine. O3HakoMIIeHHE ¢ JOKAa3aTeIbHBIMU
HHTepIIpeTanusd. paccysKIeHUSIMU HeKOTOPBIX CBOMCTB JIMHENHON 1
IIpumepsl KBaIpaTUYHON PYHKIINH, ITPOBEIeHNEe UCCIeOBAHMUI
(pYHKIMOHAJIBHBIX |JIHMHEHHOM, KYyCOUHO-IMHEHHOM, IPOOHO-TUHEHHOM 1
3aBHCHMOCTEMH B KBAIPATUYHOM (PYHKIIHI, IIOCTPOECHIE X I'PapUKOB.
peaJIbHBIX ITocTpoenne u ureHne rpaduKoB PYHKITHIA.
mporieccax u NccaenoBanme QpyHKITHMN.
ABJI€HUAX CocraBJiieHre BUA0B PYHKIIUH 110 JaHHOMY YCJIOBHIO,
peleHne 3a1a9 Ha 9KCTPEMYM.
Brimosiaenune npeobpasoBanmii rpadrka QyHKIIANT
OoOparHsbIe N3syuenne nonamus o6pamuoli oyHKUUL, OIIPeIeSIeHIe
dpyHKIHINI BUIA U hocmpoeHue 2pagpura o0opamHol OyHKLUL,
HaxoxcoeHue ee obnacmu onpeoesieHus u obnacmu
3naueruli. [lppMeHeHMre CBOMCTB PYHKITUIM IIPH
HCCJIeJOBAHUY YPABHEHUI U PeIlleHuH 3a1a9 Ha
oxcTpeMym. O3HAKOMIIEHHE C TOHATHEM CJIOMKHOM
byHKITIT
Cremnennsie, Boruncienune sHaueHn (PyHKITHUI IO 3HAYEHUIO
MOKa3aTeJIbHbIE, aprymenTa. OmpegesieHne mOI0MKeHNSI TOUKN Ha
norapudgmudeckue |rpaduire mo ee KOOPIHUHATAM U HAa000POT.
1 TPUTOHOMeE- Hcmiosrb3oBamme CBOMCTB (PYHKITHM IJIS1 CPABHEHUS
TPUYECKUe 3HAYEeHUH CTeIleHel 1 JIOrapugMoB.
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dbyHKIIH.
OoGpaTusbie
TPUTOHOMeE-
TPUYECKHe

dpyHKRIIIN

ITocTpoenue rpauKOB CTEIIEHHBIX U JIOTAPUPMUIECKUX
byHRITHT.

Conep:ranue
o0y4JyeHus

XapaKkTepHuCTHKA OCHOBHBIX BU/I0OB
EeATEJIbHOCTU CTYJIEHTOB (Ha YPOBHE y4€0HBIX
IEeCTBHIT)

Pemrenme mokasaTesbHBIX U JIOTaPUPMUAUECKUAX
yPaBHEHUH 1 HePaBEHCTB 10 U3BECTHBIM aJITOPUTMAaM.
OsunakoMiieHue ¢ IIOHATHEM HeIlPepPBIBHOM
IePUOINYIECKOl PYHKITNH, QOPMYJINPOBAHKE CBOMCTB
CHHYCa W KOCHHYCA, IIOCTPOEHNEe UX IPapUKOB.
OsHaxkoMiieHue ¢ IIOHATHEM TapPMOHUYECKUX KOJIe0aHUHi
¥ IIpUMepaMU TapMOHUYECKUX KOJIeOAHUM JIJIsT OITUCAHUS
IIPOIIECCOB B (DU3UKE U JAPYTUX 00IACTAX SHAHUS.
O3HakoMJIeHHE C TIOHATUEM Pa3PhIBHOM ITEPUOTUIECKOMN
byHKIIIM, hopMyTHPOBaHNE CBOMCTB TAHI€HCA U
KOTAHTeHCa, IIOCTPOeHNEe UX IPapUKOB.

[TpumeHeHME CBOICTB PYHKITHH OJIsI CPABHEHUS
3HAYEHUM TPUTOHOMETPUYECKUX PYHKITUM, peIIeHusT
TPUTOHOMETPUYECKUX ypaBHeHuii. Ilocmpoerue
epaguro8 06pamMHbIX MPULOHOMEMPUUECKUX PYHKUUL U
onpeodesierHue no epaguram ux ceoticma. Beimonnexnue
peodpa3oBaHUg IPAPUKOB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocnenoBarenbHOC
™

OsHakoMiIeHue ¢ IIOHATHEM YHCJIOBOM
II0CJIEJOBATEJILHOCTH, CIIOCO0AMH ee 3aIaHMusl,
BBIYKCJICHUAMHU ee wieHOB. O3naKoMmieHue ¢ NOHAMUeM
npedena nocnedosamenivhocmu. O3HaAKOMIIEHHUE C
BBIYKCJICHHEM CYMMBI 0€CKOHEUHOT'0 YK CJI0BOTO Psaa Ha
IpHMepe BEIUYHCIEHUS CYMMbI 0€CKOHEYHO YOBhIBAOIIEH
reoMeTPUYECKOM ITPOTPECCH.

Pemenne samad Ha npumMerenne OPMYJIbL CyMMBI
0eCKOHEYHO YOBIBAIOIIEH IreOMeTPHUUYECKOM IIPOrPeCCHm

IIpoussoguasa u ee
IpHUMEHEeHue

OsHaxoMIeHHE C TOHATHEM IIPOM3BOIHOM.

Nsyuenne u popMyIupoBaHme ee MEXaHNIECKOro 1
reOMEeTPHUYECKOr0 CMBICJIA, U3yUYeHHe aJIFOPUTMA
BBIUMCJIEHUS IIPOM3BOJHOM HA IIPHMepPe BHIYNC/ICHUS
MTHOBEHHOM CKOPOCTH M YIJIOBOTO KoadpurimeHTa
KacaTeJIbHOM.

CocraBJiieHre ypaBHEHHs KacaTeJIbHOM B 00IIEM BHJIE.
YcBoenue mmpaBuit gudppepeHITTPOBAHNS, TAOIHAIIBI
MIPOM3BOIHBIX dJIEMEHTAPHBIX (PYHKITHU, IPUMEHeHMe
st qudpcpepeHITMpPoBaHUA PYHKITUH, COCTABJIEHMST
ypaBHeHHs KacaTeabHOH. M3yuenne Teopem o cBsA3U
CBOMCTB (PYHKITMH ¥ HPOMU3BOLHOMN, POPMYIHUPOBKA HX.
IIpoBenenue ¢ MOMOIIBIO IIPOU3BOIHOM MCCIIET0BAHMS
byHKIIMH, 3a0aHHON POPMY IO,

YcraHoBIeHNE CBSI3U CBOMCTB (DYHKIINH ¥ IIPOU3BOTHOM
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0 UX rpadUKaM.

[TpmmeHeHME TPOU3BOTHOM JIJISA PEIIeHU 3a71a4 Ha
HaXOKIeHre Hau0O0JIbIIEero, HANMEHBIIero 3HAUYeHUs 1
HA HAXOKJIEHHE dKCTpeMyMa

IlepBooOpa3uas u
HHTErpaJ

OsnakoMmiieHue ¢ IIOHATAEM WHTeTrpaja u
nepBooOpas3Hoil. M3ydueHure mpaBuiia BEIYUCTIEHU
mepBooOpa3Hoit u TeopeMbl HploTrona— JleiOHuUIIA.
Pemrenne 3amad Ha cBaA3b 11epBO0OOPA3HOM U ee
IPOM3BOIHOM, BEIUHCICHTE IIePBO00OPA3HOM AJIsI JAHHOMN
byHKITIHT.

Pemrenme 3amay Ha mpuMeHeHre MHTErpaa JJIsd
BBIYMCJICHUSA (PU3UUECKUX BEJIMYNH U ILJIOITA el

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHusa u

OszuaxomieHue ¢ HpOCTefIHIHMH CBEeICHHUAMMN O ROPHAX

CHCTEMBI aJIreOpanyecKrux ypaBHEHUM, IIOHATUSIMU MCCJIeT0BAHNII
ypaBHEHU YPaBHEHHM U CUCTEM YPAaBHEHUIH.
Hepasencrsa u N3yuenne Teopry paBHOCUIBLHOCTH YPABHEHUN U ee
CHCTEMBI npuMeHeHnd. IloBropenne 3anucu pereHns
HEPaBEHCTB C CTAaHIAPTHLIX YPaBHEHUH, IIPHUEMOB IIPpeo0pa3oBaHUI
OBYMs YPaBHEHUH JJIs CBEIeHN K CTAHIaPTHOMY YPaBHEHHUIO.
nepeMeHHbIMU

Conep:xanue XapaKkTepHuCTHKA OCHOBHBIX BUJIOB

o0y4dyeHus NeATeJIbHOCTH CTYyAEeHTOB (Ha YyPOBHE y4eOHbIX

e CTBUIT)

Pertenne parmoHaIbHBIX, UPPAIMOHATIBHBIX,
IOKAa3aTeJIbHBIX ¥ TPUTOHOMETPUYECKUX YPaBHEHU U
CHCTEM.

Ncmonp3oBaHme CBOMCTB U IrPadpUKOB PYHKITAH JJIsI
pertenus: ypasueHuii. IloBTopeHmre 0CHOBHBIX ITPHEMOB
perteHus cucreM. PellleHre ypaBHeHHUH ¢ IIpUMeHEHHEM
BCeX IpueMOB (pas3jIoKeHUsT Ha MHOKUTEJIH, BBeIeHUS
HOBBIX HEHM3BECTHBIX, II0JICTAHOBKHU, IPaUIECKOr0
MeTO/1a).

Perrenne cucrem ypaBHEHHH ¢ IIpUMEeHEHUEM
Pa3IUYHBIX cI10c000B. O3HAKOMIIEHHE C OOIITUMH
BOIIPOCAMHU PeIIeHNsI HEPaBeHCTB U MCII0JIb30BAHUE
CBOMCTB U I'paMKOB (PYHKIIHHI IPU PeIIeHnn
HepaBeHCTB. Perrernne HepaBeHCTB U CUCTEM HEPABEHCTB
C IIpUMEHEeHHeM Pa3JIMIHBIX CII0CO0OB.

[IpuMmeHeHME MaTEeMaTUYECKUX METOI0B [IJIS PeIlleHUs
CoZlepsKaTeIbHBIX 3a/1a4 U3 PA3JIMYHBIX 00JIacTe HAYKK
u mpakTuku. HTeprpernpoBaHme pe3yIbTaToB C yUeTOM
peaJIbHBIX OTPaHUYEeHUN

OCHOBHbIe NOHATUA
KOMOWHaTOPUKH

N3yuenne npaBuia KOMOMHATOPUKN U IPUMEHEHNE IPHU
pelleHrn KOMOMHATOPHEIX 3a1aY.

Permrenne koMmOMHATOPHEBIX 3aa4 METOIOM IIepedopa 1 110
MIPABHUJIYy YMHOMKEHHUS.

OsHaxomyIeHNE ¢ HOHATHUSIMN KOMOMHATOPUKH:
pasMeIleHUsIMH, COYeTAHUSIMH, IIePECTAHOBKAMU 1
dopmymamu g ux serunciaenusa. O0bsacHeHNTe 1
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OpuMeHeHUre (POPMYJI OIS BEIYNCICHUSA Pa3MeIlleHUd,
IIePeCTAHOBOK M COUYETAHUM IIPU PeIleHnn 3a1a4.
Osaarxomirenue ¢ bmHomMom HeoTOHA 1 TPEyTroJIBHHKOM
[Tackassa. Pemrenue mpakTUYeCKHUX 3a1aY C
HCIT0JIb30BAHNEM HMOHATHHI M IPaBUJI KOMOMHATOPUKHI

AAeMEeHTbI TEOpPUH
BEPOATHOCTEN

N3yueHme KiraccuiecKoro orpeaeIeHus BEPOSITHOCTH,
CBOMCTB BEPOATHOCTHU, TEOPEMEL O CyMMe BepOATHOCTEN.
PaccmoTrpenue mpruMepoB BEIYUCTIEHUST BEPOATHOCTEMN.
Pemenwne 3agay Ha BEIYMCIIEHNE BEPOSITHOCTEM COOBITHIA

I'EOMETPUSA

IIpsimble ¥ MIIOCKOCTH
B IIPOCTPAHCTBE

dopMyaMpoBKa U IPUBEACHUE JJOKA3aTENbCTB IPU3HAKOB
B3aMMHOI0 PACMOJIOXKEHUS MPSAMBIX U TUIOCKOCTEH.
PacniozHaBaHue Ha uepTekax U MOJENSAX Pa3IMUHBIX CIy4aeB
B3aMMHOI'0 PACMOJIOKEHUS MPSAMBIX U TUIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXJIeHHU. DopMyIupoBaHue
oTpeJieNIeHuH, MPU3HAKOB U CBOWMCTB MapauiebHbIX U
MEePIEeHIUKYIISIPHBIX MIOCKOCTEH, IBYrPAHHBIX U JTMHEWHBIX
YTJIOB.

BrinosnHeHue nocTpoeHus yriioB MeX/1y MPsIMbIMU, IPSIMON 1
IJI0CKOCTBIO, MEX/TY MJIOCKOCTAMU IO ONIMCAHUIO U
pacro3HaBaHUe X Ha MOJEIISX.

[IpuMeHeHne NpU3HAKOB U CBOMCTB PACTIOJIOKEHUS MPSIMBIX U
IUTOCKOCTEN MIPH PEIICHUH 3a4ad4.

N300paxkenne Ha pUCYHKaX U KOHCTPYUPOBAHUE Ha MOJIENISIX
MEPIEHIUKYIISIPOB U HAKIIOHHBIX K TUIOCKOCTH, IPSIMBIX,
MapajyIeIbHbBIX TUIOCKOCTEN, YTIIOB MEXKIY MPSAMOM 1
IJIOCKOCTBIO ¥ 00OCHOBAaHKE TIOCTPOEHUSI.

Pewrenue 3aga4 Ha BEIYMCIIEHHE T€OMETPUUECKUX BEJINYMH.
OrnurceiBaHKME PACCTOSTHUS OT TOYKHU JI0 IJIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXK]Y INIOCKOCTSAMM, MEXKY CKPEINBAOLIIUMUCS
OPSIMBIMHU, MEXK]Ty TPOU3BOJIBHBIMU (DUTYpaMHU B IPOCTPAHCTBE.

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH
CTYIeHTOB (HA YPOBHeE Y4eOHbIX JIelCTBHI)

DopMyIMpOBaHUE U T0KA3bIBAHWE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpeM CYIIECTBOBAHUS, CBOIICTBA).
N3o00paxkenue Ha yepTexax U MOJEINAX PACCTOSHUSA U
000CHOBaHME CBOMX CyxAeHUN. OnpeeneHrne U BEIYUCICHNE
pacctosinuii B mpocTpancTse. [Ilpumenenue popmyn u Teopem
TUTAHUMETPHH [Tl pEIIeHUs 3a/1a4.

O3HakoOMJIEHHE C IOHITHEM NAapaAJIJIEIBHOTO TPOEKTUPOBAHUS U
€ro CBOMCTBaMU. Popmynuposanue meopemvl 0 NiIOUaou
OPMO2OHANILHOU NPOEKYULU MHO20Y20NbHUKA.

[TpumeHeHue Teopuu 111 000CHOBAHUS OCTPOCHUN U
BBIYHCIICHUI. APTyMEHTUPOBAHUE CBOUX CYKIEHHUI O B3aUMHOM
PAcI0JIOKEHUH TPOCTPAHCTBEHHBIX (PUTYD

MHoOrorpaHHuKH

Onucanue u XapaKTCpUCTUKA pa3JINYHBIX BUI0B
MHOTOI'PpaHHUKOB, ICPCUUCIICHUEC UX 3JICMCHTOB 1 CBOMCTB.
I/I306pa)KeHI/Ie MHOT'OT'PpaHHUKOB U BBITIOJIHCHUC ITOCTPOCHUSA Ha
I/I306pa)I(eHI/I$IX U MOJCIAX MHOTOTPaHHHUKOB.

Brlunciaenne TUHEHHBIX 2JIEMEHTOB U YI'JIOB B
MIPOCTPAaHCTBCHHLIX KOH(I)I/IpraI_II/I}IX, APTYMCHTHUPOBAHHUEC CBOUX
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CYXJCHUN. XapaKTepUCTUKA U N300pakKeHUE CEUECHNUS,
pazeepmku MHO202PAHHUKOS, BBIYMCICHUE IIIOIAICH
IIOBEPXHOCTEH.

[TocTpoenue npocrelmmx ceueHui Kyoda, Npru3Mbl, MUPAMU/IBI.
[Tpumenenne (HakToB U CBEACHUH U3 TUIAHUMETPHH.
O3HakoMJIEHHE C BUJJaMU CUMMETPUIl B IPOCTPAHCTBE,
(dhopMyIpoBaHHUE ONPEICIICHUI U CBOMCTB. XapaKTePUCTHKA
CUMMETPUH TEJ BPALLEHHUS] © MHOTOTPDaHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHUHM NIPU PEILICHHUHM 3a/1a4.
Hcnons3oBanue npuoOPETEHHBIX 3HAHUHN ISl UCCIICOBAHUS U
MOJEJIMPOBAHNUS HECTIOKHBIX 3aa4.

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

Tesa u moBepxHOCTH
BpallleHHsA

O3HakoMJIeHHE ¢ BUJIaMU TeJl BpalleHus, JopMyIHpOBaHUE UX
ONPENEIICHUN U CBOMCTB.

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

XapakTepucTuka u n300pakeHHe TeJl BpallleHUs, X Pa3BEPTKH,
CEUEHUS.

Pemenue 3a1ay Ha MOCTPOEHNE CEYCHUI, BBIUUCIICHUE JUIHUH,
paccTosiHUM, YrioB, mmonaaei. [Iposenenne noka3zarenbHbIX
PacCyXJIEHUI MPH PEIICHUH 3a7a4.

[IpuMeHeHne CBOMCTB CUMMETPHH NMPY PEIICHNH 3a/1a4 Ha Tena
BpallleH!s], KOMOUHAIIHIO TEJl.

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

HN3mepenus B
reoMeTpuu

O3HaKOMIICHHE C TIOHATHSIMH TUIOMAAN U 00beMa, aKCHOMaMU |
CBOWCTBAMHM.

Pemenne 3a1a4 Ha BEIYMCIICHHUE TUIOMIAIEH TIIIOCKUX (PUTYD €
NPUMEHEHHEM COOTBETCTBYIOIIHUX (POPMYI U (PaKTOB U3
iaHuMeTpun. V3ydeHne TeopeM o BEIYMCIICHUH 00BEMOB
IPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 HA TIPUMECHEHHE
(dhopmyn BerrciIeHus: 00beMoB. M3ydenue dopmysn mis
BBIYMCIICHUS IJIOMIAJICH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEI
BpAIICHHSL.

O3HaKOMJIEHHE ¢ METOJIOM BBIYHMCIICHUS TIOIIAIU TIOBEPXHOCTH
cdepsl. Penienue 3a1a4 Ha BRIYHUCIICHUE TUIONIAJICH TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

Koopaunatsl u
BEKTOPbI

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

Coaepixkanue 00yueHust

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

HaxosxneHue ypaBHEHUH OKPYKHOCTH, CEpBI, MIIOCKOCTH.
Brruncnenue paccTosiHUNA MeX1y TOUKaMHU.

N3ydeHne cBONCTB BEKTOPHBIX BEJIWYNH, IIPABUJ Pa3I0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOKACHUS
KOOpJMHAT BEKTOPA B POCTPAHCTBE, PaBUII IEHCTBUI €
BEKTOPAaMH, 33 JaHHBIMU KOOPAMHATAMH.

[IpumeHenne Teopuu Npyu peLICHUH 3a/1a4 Ha JEHCTBUS C

BCKTOpaMMU. H3y‘ICHI/IC CKaJIIPHOTO MMPOU3BCACHHN A BCKTOPOB,
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BEKTOPHOI'O YpPaBHEHUs NPSIMOM U IUIOCKOCTU. [Ipumenenue
TEOPHH IPH PELICHUM 3a7a4 HA IEHCTBUS C BEKTOPAMH,
KOOPAVHATHBIA METO /I, IPUMEHEHUE BEKTOPOB U1l BEIYUCIICHUS
BEJIMYMH YIJIOB U paccTOssHUI. O3HAKOMJIEHUE C
JOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPUU O B3aUMHOM
PACIIOJIOKEHUH IIPSIMBIX U IJIOCKOCTEN C HCIIOIb30BAHUEM
BEKTOPOB

6.YYEBHO-METOJMYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHHME PABOYEU ITPOI'PAMMBI YYEBHOU JUCILUITJIHBI
«MATEMATUKA)»

B TI'BIIOY «BeTnyXCKHUH JIECOArpOTEXHUUYECKUU TEXHUKYM),
peaiu3yiomeM  o0pa3oBaTeIbHYI0 NOpOrpaMMy  CpeIHero  oOmiero
obOpazoBanusi B mnpenenax ocBoeHus OII CIIO nHa ©0a3e OCHOBHOIO
ob1rero oOpa3oBaHHs, UMEETCS y4YCOHBIM KaOWHET, B KOTOPOM HUMEETCS
BO3MOKHOCTh OOecredyuTh CBOOOAHBIN gocTynn B HMHTepHeT BO Bpems
Yy4€OHOTO 3aHSITHUS U MEePUOJ] BHEYUEOHON NI TEIbHOCTH OOYYarOIIMXCS.

I[Tomemienue kabGuHeTa yaoBJeTBOpsieT TpedoBaHusMm CaHUTapHO-
ANUAEMUOJIOTHYSCKUX TipaBuia U HOopMaTuBOB (CanlluH 2.4.2 Ne 178-02)
u OCHAIIICHO THUIIOBBIM o0opyZioBaHueE, B TOM qucie
CIIEIUAJIM3UPOBAHHON y4eOHOI MeOesblo U CpeJICTBAaMU OOyUYeHHUs,

JIOCTATOYHBIMHM [JIs1 BBIMIOJIHEHUs] TPEOOBaAaHUM K YPOBHIO ITOJATOTOBKU
oOy4Jaroruxcs.

B xabunere nMmeercss BO3MOXHOCTh 00ECIIEUNTh CBOOOIHBIN TOCTYI K 3JIEKTPOHHBIM
y4eOHBIM MaTepuaiaM 10 MaTeMaTHKe, UMEIOLIecs] B CBOOOJIHOM JIOCTYIE B CUCTEME
NuTepHeT (371€KTPOHHBIE KHUTH, TPAKTUKYMBI, TECThI, MaTepuaiibl EI'D u np.) Bo Bpems
y4eOHOr0 3aHATUS U B IEPUOJI BHEAYIUTOPHOM J1€ATEIBHOCTH 00YyYaromMXCsl.

CoctaB yuebHO-MemoOuuecko20 W MamepualbHO-mexHu4yecko2o 00ecredeHus
IporpaMMbl y4eOHOW JUCIUILIUHBI «MaTeMaTuka» BXOMST:

e MHOTOQYHKIMOHAJIBHBIA  KOMIUIEKC  @pemnojaBarenss  (MyJbTUMEIUIHOE
o0opy10BaHHUE, TIOCPEICTBOM KOTOPOTO YYACTHUKH 00Pa30BaTEIBHOTO MPOIEcca MOTYT
IpPOCMaTpUBATh BU3YalbHYI0 MH(POpPMAIMIO IO MaTeMaTHKe, CO37aBaTh MPE3CHTALNH,
BHJIEOMATEPHUAIIbI, HUHBIE JOKYMEHTHI);

® HaNIIAHBIC MOCOOMS (KOMIUICKTHI YYEOHBIX TaOJIHWII, IJIAKaTOB; MUIAKTHYCCKUM
MaTepuai; MOJIeJId MHOTOTPAHHUKOB U TEJI BpaIllCHUS U Ap.);

¢ uH(pOPMAIMOHHO-KOMMYHUKATUBHBIC CPEJICTBA;
® DKpPAHHO-3BYKOBBIE ITOCOOWS;

® KOMIUIGKT TEXHMYECKOM AJOKYMCHTAllMM, B TOM 4YHCJIC IIaCIIOpTa Ha CpCACTBaA
O6y‘IeHI/I${, HHCTPYKIHHU I10 UX MCIIOJIBb30BAHHNIO U TCXHHUKC 6630HaCHOCTI/I;

e OubOnuoreunbii Qoua (ydyeOHHKH, ydyeOHO-meToauueckue KoMIUIeKThl (YMK),
CIIPaBOYHUKH, HAYYHO-TIOMYJISIpHAS JIMTEpaTypa, KOTOpble OOECHEYMBAIOT OCBOCHUE
y4eOHOM JucuMIUIUHBl «MaTeMarnka», pEeKOMEHJOBAaHHbIE WM JIOMYIICHHBIE JIJIs
UCIOJB30BaHUSI B MpOo(decCHOHANIbHBIX  O0pa3oBaTeNbHBIX  OpraHU3alusiX,
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peanu3yomux o0pa3oBaTeIbHYI0 MpPOrpaMMy CpeIHero ooOmero oOpa3oBaHus B
npeaenax ocsoenust OI1 CI1IO Ha 6a3e 0CHOBHOTO 00111€eT0 00pa30oBaHus).

7 IIEPEUEHb PEKOMEH/IYEMBIX YYEBHbBIX U3[JAHUN, UHTEPHET-
PECYPCOB

Jlia cmyoenmoe:

OcHOBHBbIE HCTOYHUKH:

1. bammakoB M.M. Martematuka. Yueonuk jaiug HITO u CIIO. I'PUD OUPO — M.:
2014

2. bammakos M.U. Matemartuka. 3agauHuk: yue6. mocodue. — M.: 2014

3. Aranacsn JI.C., byry3os B.®., Kagomues C.b. u ap. ['eomerpus

(6a3oBbiit ypoBenb). 10-11. — M.: 2014

JlonoJIHuTeIbHbIE HCTOYHUKU:

1. Anumos III.A. u np. Anrebpa u Havana ananu3za. 10 (11) k1. — M.: 2014

2. bammako M.I. Matemartuka. COOpHUK 3a7a4 PO HIHHON HAPABICHHOCTH
yue0. mocoodue. — M.: 2014

3. bammmako M.W. CoopHuk 3a7a4: yue6. mocobue (0a30BbIif ypoBeHb). 11 KiI. —

M.: 2014

4 boromonoB  H.B. Maremaruka: yueb6. g ccyzoB /H.B.boromosnos,
I1.1.Camoiinenko.-5-¢ uzf., crepeotu. - M.: [Ipoda, 2014-395, [5] c.: un.

5. Anrebpa u Havasa anammza. 10-11 xn.: B jgByx wactax. Y. 1:
VYueb.is00meoopazosar.  yupexiaenuit / Mopakouy A.I. — 5-e m3p. — M.:
Muemosuna, 2014, — 375 c.: un.

7/.Anrebpa m Hauvanma a”aimsa. 10-11 xn.: B aByx wactax. Y. 2: 3amaunuk nis
obmreoOpazosar. yupexaenuii / A. I'. Mopakosuy, JI. O. [lenumesa, T. A. Kopemikosa,
T. H. Mumyctuna, E. E. Tynsuunckas; Ilog pen. A. I'. MopakoBuya. — 5-¢ uza. — M.:
Mmuemosuna, 2014, — 315 c.: n.

CnpaBoynasn:

1. Kpamop B.C. IToBTOpsieM u cucTeMaTU3HPyEM IIKOJIBHBIN KypcC anreOphl U

Havana ananu3a. [Ipocsemenue, 2014r.
2. pmkun A.I'. CnpaBounuk mo matematuke. «Hayka»; Mocksa — 2015r.

na npenodasameneii

1. O6 o6pazoBanuu B Poccuiickoit ®enepannu. denepanbHbliii 3akoH Poccuiickoit
®enepanuu ot 29 aexadps 2012 r. Ne 273-D3

2. denepanbHBIA TOCYNAPCTBEHHBIH  OOpa30BaTEIbHBIM  CTAHAAPT  CPEIHETO
(momHOTO) OOmIeTO oOpazoBanus. YTB. [lpukasom MunoOpuayku Poccum ot 17 mas
2012 1. Ne 413

3. Ilpukaz Mwunob6pHayku Poccum ot 29 nmekxabps 2014 1. Ne 1645 «O BHeceHuun
M3MEHEeHU B npuka3z MunuctepctBa oopazoBanusi u Hayku Poccuiickoit denepannu ot
17 mas 2012 1. Noe 413 «O6 yrtBepxkiaeHun ¢enepaabHOrO TrOCYJapCTBEHHOTO
00pa3oBaTEeILHOTO CTaHIapTa CpeAHEro (OIHOTO) 00111ero 00pa3oBaHuUsI.
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4. PexoMeHIalMM IO OpPraHu3allud MOJYYEHHUsS CPEJAHEro oOIiero o0pa3oBaHHs B
mpefenax OCBOCHHUS 00pa3oBaTEeNbHBIX MPOTpaMM CpPEIHETO MPOo¢eCCHOHATBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOIO oOOlIero o0O0pa3oBaHUs C Y4YEeTOM TpeOOBaHMI
denepanbHBIX TOCYJApPCTBEHHBIX O00pa30BaTENbHBIX CTaHAAPTOB U IMOJIydaeMou
npodeccur WIN CIEeUaIbHOCTH CPEAHETo MPodeCCUOHATBHOTO 00pa3oBaHus (TUCHMO

JlemapTaMeHTa TOCYIapCTBCHHOW TMOJUTHKH B cepe MOATOTOBKH PabOYHMX KaJpOB U
JITTIO Munoopuayku Poccuu ot 17.03.2015 Ne 06-259).

HNHTEepHET-pECcYpPChHI:

http://school-collection.edu.ru — snextponHbIll y4eOHUK «MaremaTuka B IIKOJIE,
XXI Bex».

http://fcior.edu.ru - uHbOpPMalMOHHBIC, TPEHUPOBOYHBIE W  KOHTPOJBHBIC
MaTepHalIbl.

www.school-collection.edu.ru — eaunas kosekius [{uppoBbix 00pazoBaTeIbHBIX

pecypcoB

DeodepanibHble 00pa308aneibHble NOPMATLbL:

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

Memoouueckue pazpadomxu.:

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

1
2
3. http://www.mathtest.ru
4. www.etudes.ru
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http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.math.ru/
http://www.math_on_line.com/
http://www.mathtest.ru/
http://www.etudes.ru/
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