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PaGouass mporpamma 0011€00pa30BaTENILHOTO yYEOHOTO TIPEIMETa
OVIL.04. Marematuka / CocraButens  CammkoBa T. C. / bpsnck:
Tpy6uesckuit punman ®IT'BOY BO bpsuckuit [AY.

PabGouass mporpamma o0011€00pa30BaTeIbHOTO Yy4eOHOro MpeaMeTa
pazpaborana Ha ocHoBe IlpumepHONl mporpaMmbl, PEKOMEHIOBAHHOM
denepaibHBIM TOCYAapPCTBEHHBIM aBTOHOMHBIM yupexaecHueM «DenepaibHblil
WHCTUTYT pa3BuTusi oopazoBanusi» (PI'AY «DUPO») ecTecTBeHHO-HAYYHOTO
npoduas mnpodecCHoHAIBHOTO 00pa3oBaHMs 10 crenuanbHocTH 35.02.15
Kunonoruss  miga  peanu3aldd HOporpaMMbl TMOATOTOBKU  CIIEIIUATMCTOB
CpellHero 3BeHa Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUsl C MOJTyYECHUEM
cpeaHero  obmiero  oOpa3oBaHMsi M Ha  ocHOBe  DeaepanbHOTO
rOCyJapCTBEHHOTO  O0pa30BaTENIbHOTO  CTaHIApTa  CpPeaHEro  oOIero
obpazoBanus (nanee — ®I'OC COO) ¢ u3MeHEeHUsIMU U JOMOJHEHUsIMU OT 31
nekabpst 2015 roxa u 29 urons 2017 ropa.

Peuenzents: Jlomatkun B. B., mpenonaBarens TpyOueBckoro ¢unuana
®I'BOY BO bpsuckuit 'AY, Beiciias kateropusi.

Husukosa 3.K. — nmpenonaBarens ['BIIOY «TpyOueBckuii
MOJINTEXHUYECKUN TEXHUKYM)», BBICIIIAsE KATETOPHUSI.

PexoMeH0BaHa METOAMYECKHM COBETOM TpyOueBckoro dumuana
OI'bOY BO bpsuckuii 'AY. [Iporokos 3acemanust Ne 10 ot 11.05.2022 rona
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[TOSICHUTEJBHASI 3ATTUCKA

IIporpamma obmieobpa3oBaTenpHON yueOHON AucHMIUIMHA «MaTeMaThka» MpelHa3HadeHa Il U3yYeHHs MaTeMaTHKu B
npodeccHoHaNbHBIX 0Opa3oBarenbHbiXx opranmsaiusax CIIO, peanmsyronux o0Opa3oBaTelbHYIO MPOTpaMMy CPEIHETO
oOrmero o6pa3oBaHus B Ipeeiax OCBOCHUS OCHOBHOHM MpodeccHoHanbHOM o0pa3zoBarensHO nporpammel CITO (OITOIT
CIIO) na 6a3e OCHOBHOro oOIero oOpa3oBaHWsI MPH MOATOTOBKE KBATH(HUIHPOBAHHBIX PabOUYUX, CIYXKAIHX H
CIIEIMAIICTOB CPEAHETO 3BEHA.

[IporpamMma paspaborana Ha ocHoBe TpeboBanuit @I'OC cpemnero oOmero o0pa3oBaHHS, MPEIBABIAEMBIX K
CTPYKType, COIEp)KaHHI0 W pe3yjbTaTaM OCBOCHHS ydeOHOW IUCIMIUIMHEI «MaTtemaTuka», B COOTBETCTBHH C
PexoMeHmanusMu 10 opraHH3aIiy MOTyYeHHUs CpeHero o0Iero o0pa3oBaHus B IIpeesiax OCBOCHHS 00pa30BaTeIbHBIX
IpOrpaMM CpeIHero NnpodeccHoHanbHOTo 00pa3oBaHus Ha 06a3e OCHOBHOTO 00mIero oOpa3oBaHUs C y4eTOM TpeOOBaHUH
(enepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M MOJIydaeMOi po(hecCHN WM CIEUAIBHOCTH CPEIHET0
npodeccHoHaNBEHOT0 00pa3oBaHus (MMCBMO JlermapTaMeHTa rocylapCTBEHHOH HOJMTUKHM B cdepe MOATOTOBKH pabodmx
kazpoB u JAI10 Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue nporpaMmsl «MatemMaTrKa» HaIpaBiIeHO Ha JOCTIDKEHUE CISIYIOIINX LeeH:

* ofecrieueHre CHOPMHPOBAHHOCTH IIPEICTABICHUH O COLMAIBHBIX, KyJIbTYPHBIX M HCTOPHYECKUX (haKTopax
CTaHOBJICHUS] MaTEeMaTHKH;

* obecrneueHne c(hOPMUPOBAHHOCTH JIOTHIECKOTO, AITTOPUTMUYECKOTO M MaTEMaTHIECKOTO MBIIUICHUS;

* obecrneuyeHre c(hOPMUPOBAHHOCTH YMEHHUH MPUMEHSTH ITOJyYeHHBIE 3HAHUS IPU PELICHUN Pa3IHYHBIX 33/1a4;

* ofecrieueHre cHOPMHUPOBAHHOCTH MPEJICTABICHUH O MaTeMaTHKe KaK 4YacTH OOIIedYeIoBEYeCKOH KYJIBTYPEL,
YHHUBEPCAJIBHOM $I3bIKE HayKH, II03BOJIAIOIIEM OIMCHIBATh U U3Y4aTh peajIbHbIE IPOLECCH] U SIBICHUS.

B mporpammy BKITIOYCHO COJepiKaHKEe, HAMPaBICHHOE HAa ()OPMUPOBAHUE Y CTYIACHTOB KOMIICTCHIIMN, HEOOXOIUMBIX
it kauectBeHHOTo ocBoeHUs OITOIT CITO Ha 6a3e OCHOBHOTO 00Iero oOpa3oBaHUs C MOJYYCHHUEM CPETHEro OOIIero
00pa3oBaHUsA; TPOTPAMMBI TMOATOTOBKU KBATH(HUIMPOBAHHBIX pabouYMX, CIYXKAllUX; MPOrpaMMbl MOJITOTOBKH
cnenuanictoB cpeanero 3seHa ([IICC3).



OBIIAS XAPAKTEPUCTHUKA YYEBHOM JIMCLUTIIIMHBI «MATEMATHKA»

Marematnka sBisiercs (DyHZaMEHTAIbHOH 00Ieo0pa3oBaTeNIbHON IUCHUIUIMHON CO CIOXKHUBIIMMCS YCTOWYHBBIM
COZIepXKaHUEM U OOIMMH TPeOOBAaHUSIMH K ITOJITOTOBKE 00yJarOIINXCSL.

B mpodeccroHanbHBIX 00pa3oBaTEeNbHBIX OPTaHM3aLUIX, PEATH3YIOINX 00pa30BaTeIbHYI0 MPOrPaMMy CPEIHETO
obmero obpazoBanus B mpenenax ocoeHus OIIOII CIIO na 6a3ze ocHOBHOTO o0miero oOpa3oBaHMs, H3ydYEHUE
MaTeMaTHK{ UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT NMPOGHIIA MPOheCCHOHAIBLHOTO 00pa30BaHus.

IIpu ocBoennu cnemuansHocTeit CIIO  ecrecTBeHHO-HAyyHOro MpoQuiIs MPOQPECcCHOHATBHOTO 00pa30BaHUs,
MaTeMaTuka u3ydaercs Ha 6azoBoM ypoBHe OI'OC cpennero obuiero o0pa3oBaHusl.

D10 BBIpaXaeTCs B COACP)KAHMM OOYYECHMS, KOJIMYECTBE YaCOB, BBIACNSAEMBIX HAa H3YUYCHHE OTHACIBHBIX TEM
HPOTrpaMMBbl, INIyOMHE MX OCBOCHHUS CTYACHTaMH, 00bEME M XapaKTepe NMPaKTUYECKHX 3aHATHH, BUAAX BHEAYIUTOPHON
CaMOCTOSITENIbHOI PabOThI CTYIEHTOB.

OO0mue nenn u3ydeHusl MaTeMaTHKU TPAJAUIMOHHO PETH3YIOTCS B UETHIPEX HAINlPaBIICHUAX:

1)  oOmee npencrapneHre 06 UIEIX U METOAX MATEMATHKH;

2)  WHTENIEKTyalbHOE Pa3BHTHE;

3)  oBnanenue HEOOXOMMMBIME KOHKPETHBIMH 3HAHUSAMHE U YMCHHUAMU;

4)  BocmuTaTenbHOE BO3JEHCTBHE.

[Mpodrmmsanus nenei MaTeMaTHIeCKOro 0Opa3oBaHUs OTpaXkaeTcsl Ha BEIOOpE NMPHOPHUTETOB B OPTaHM3alUH yIeOHOH
JEATENBHOCTH  OOyuaromuxcsi. [l TEXHHYECKOro, COLHAIbHO-3KOHOMHYECKOro mpodmieid npodeccrnoHaibHOro
00pa3oBaHus BBIOOD IieNeH cMelaeTcs B MparMaTH4eckoOM HalpaBICHUH, IPELyCMATPUBAIOIIEM YCHICHHE U PaCIIMpEHHIE
HPHUKIAIHOTO XapaKTepa H3Y4YeHHs MATEeMaTHUKM, IPEHUMYIIECTBCHHOH OpHEHTalMM Ha aJIrOPUTMHUYCCKHH CTHIIb
MO3HABATEIBHONW JeATeIbHOCTH. JIIsi TYyMaHHTApHOTO M ECTECTBEHHO-HAay4HOro mnpoduieii mpoheccHOHAIBHOTO
oOpazoBanusi Oojiee XapaKTEPHBIM SBIIETCS YCHWICHHE OOIIEKYJIbTYpHOH COCTaBIIOMICH Y4eOHOH IUCHUIUTHHBI C
OpHEHTAlKeH Ha BU3yallbHO-00Pa3HbIA U JOTHYECKUHN CTHIN yueOHOH pabOTHI.

V3ydyeHnne MaTeMaTUKH Kak MpoQHIbHOI 00ImeoOpa3oBaTelbHO yueOHOH IUCIUILIMHGI, YYUTHIBAOMEH crenuduKy
ocBanBaeMbIxX ctyneHTamu npodeccuit CI1O mmu ciermansrocti CI1O, obecrieunBaetcst:

. BBIOOPOM Pa3JIMYHBIX IIOJXOI0B K BBEJCHUIO OCHOBHBIX NOHATHII;

*  (opmMupoBaHHEM CHCTEMBI yueOHBIX 3aaHui, oOecnedynBaonX 3)(HEeKTHBHOE OCYIIECTBICHUE BEIOPaHHBIX
LIEJICBBIX YCTAHOBOK;

¢ oforameHueM CIEKTpa CTHiIeil yueOHOW AESATENbHOCTH 3a CYET COIVIACOBAHMSA C BEAYLIMMH JESTEIbHOCTHBIMU
XapaKTePUCTUKAMU BRIOPAHHOU Tpodeccru / CriennanbHOCTH.

IpodueHas cocTaBisiomas oTpakaercs B TpeOOBaHHUAX K IMOJrOTOBKE 00YYAIOIIMXCS B YaCTH:

*  o0meli cucTeMbl 3HAHUI: CoJepIKaTeNIbHbIE TPUMEPHI NCIIOIb30BaHMsI MaTEMaTHUECKHUX UIIeH 1 METOIOB B
npodecCHOHANBHOM AESTENbHOCTH;

. YMEHHMI: pa3inune B ypOoBHE TPeOOBaHMUI K CII0)KHOCTH NPUMEHSAEMBIX AJITOPHTMOB;

®  [PaAKTUYECKOTO HCIIOJB30BAHUS NPHOOPETEHHBIX 3HAHWI M YMEHHMH: WHIMBUIYAIBLHOTO Y4eOHOTro OmbITa B
MOCTPOCHUH MAaTEMaTHUECKUX MOJIeJIe, BBIIOIIHEHHH HCCIIEI0BATEIECKUX IPOSKTOB.

Takum oOpasom, peanu3anusi COACp)KaHUs Y4eOHOW IUCIMIUIMHBI OpPHUEHTHPYET Ha IPUOPUTETHYIO pOJb
MPOIECCYATBHBIX XapaKTEPUCTUK YyueOHOW paboThl, 3aBUCAIUX OT Tpoduis npohecCHOHATLHOTO 00pa3oBaHus,
MOJYYCHHUs] OMBITA KCIOJBb30BaHUS MATEMAaTHKH B COJEPXKATENBHBIX M MPOGECCHOHATBHO 3HAYMUMBIX CHUTYAIHAX T10
CpaBHEHUIO ¢ (HOPMaTIbHO-YPOBHEBBIMHU PE3yIbTATUBHBIMHU XapaKTEPUCTHKAMU O0YUCHHUS.

ConepxaHue y4eOHOW IUCLMIUTMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH COJCPIKATENbHBIMU JIMHHUSMH
00y4YeHns1 MaTeMaTHKe:

*  anrebpamyeckasi JMHHS, BKIIOYAMONIAS CHCTEMATH3AIMIO CBEICHHUN O YHCIIax; M3y4eHHe HOBBIX M 0000IIeHHE
paHee U3yUEHHBIX OTepanuil (BO3BeIeHNHEe B CTEINCHb, N3BJICUYCHNE KOPHSI, JTOrapu)MUPOBaHHE, CHHYC, KOCHHYC,
TaHT€HC, KOTAHIeHC W OOpaTHble K HUM); WU3yYEHHE HOBBIX BHIOB YHCIOBBIX BBIpaKEHHH u (HOpPMYI; coBep-
[ICHCTBOBAHME MPAKTUYECKUX HABBIKOB W BBIMHUCIHTEIBHOW KyIbTYpHI, PACUIMPEHHE U COBEPIICHCTBOBAHHE
anreOpandeckoro ammapara, C(POPMHPOBAHHOTO B OCHOBHOW INKOJE, M €ro MNPUMEHEHHE K PEIIeHHIO
MaTeMaTHYECKUX U MPHUKIATHBIX 3a/1a4;

*  TEOpeTHKO-(QYHKIMOHAbHAS JIMHHS, BKIIOYAIOIIAs CHCTEMATH3aLHUI0O U PACIIMPEHHE CBEICHUH O (QYHKIMIX,
COBEpILCHCTBOBaHUE Ipad)UuecKuX YMEHHI; 3HAKOMCTBO C OCHOBHBIMH MJESMH M METOJAaMH MaTeMaTH4eCKOro
aHanu3a B o00beMe, MO3BOJSIONIEM MHCCIEIAOBAaTh JJEMEHTAapHble (YHKUMM U pelarb MpocTeHInne
reoMeTpuueckue, pU3NUECcKre U IpyrHe MPUKIaIHbIC 3a1a4H;

* IMHUS YpaBHEHMIl W HEPaBEHCTB, OCHOBaHHAs Ha IOCTPOCHMH W MWCCICAOBAHMH MaTEMaTHYECKUX MOJeleH,
MepeceKaroImasicss ¢ anre0panveckoil ¥ TeOpPeTHKO-(OYHKIMOHAIBHOW JHHHUSAMH ¥ BKIIOYAMONIas Pa3BUTHE U
COBEpIIICHCTBOBAHNE TEXHUKU alreOpandecKux mpeoOpa3oBaHuil Uil pelieHns] ypaBHEHHIH, HEPABEHCTB U CUCTEM;
(dhopMupoBaHHe CHOCOOHOCTH CTPOWTH W HCCIENOBATh MPOCTEHIINE MaTeMaTHYeCKHE MOJENU IPH PElIeHUH
NPUKIIAHBIX 337134, 3889 U3 CMEXHBIX U CHEIHATBHBIX TUCIHILIHH;

®  reOMeTpUYECKas JIMHUSI, BKIIOYAIOIIAst HATISITHbBIE IPEICTABICHUSI O TPOCTPAHCTBEHHBIX (PUTYpax U M3yUeHHE UX
CBO¥CTB, (DOPMHUPOBAHHE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaXKEHHS, Pa3BUTHE CIIOCOOOB T€OMETPUYECKHX
U3MEPEHUH, KOOPIUHATHOTO U BEKTOPHOTO METOJIOB /IS PEIICHHS MATEMaTHIECKUX U MTPHUKIaIHBIX 3a/1a4;



° CTOXaCTUYCCKas JIMHHS, OCHOBAHHAasA Ha PasBUTHU KOM6I/IHaT0pHI)IX yMeHHﬁ, HpeI[CTaBJICHHﬁ O BEPOATHOCTHO-
CTAaTUCTUYCCKUX 3aKOHOMEPHOCTAX OKPYKAIOMICTO MUpa.

Pa3pensl (TeMbl), BKIIOYEHHBIE B COZAEpXKaHHE Y4eOHOH AMCHIUIUIMHEI, SBISIOTCS OONMMHU JUIL BCEX INpOQHIIeH
npodeccHOHaNEHOT0 00pa30BaHUs U IIPH BCeX 00beMax y4eOHOrO BPEeMEHH HE3aBHCHMO OT TOTO, SIBIISIETCS M y4eOHas
JUCHHIUTNHA «MaremaTrkay 06a30BoH WM MPOQHITEHOM.

B mpuMepHBIX TeMaTHYecKHX IUIaHaX IPOrpaMMbl Y4eOHBIH MaTepuai IpelcTaBleH B (opMe Hepemyromerocs
pa3BepTHIBAHUS OCHOBHBIX COJEPXKATeNbHBIX JIMHUK (aireOpanmdeckol, TeOopeTHKO-(QYHKIMOHAJIBHOH, YpaBHEHHH U
HEPaBeHCTB, TEOMETPHUECKOH, CTOXaCTHIECKOIT), UTO MO3BOJIIET ITHOKO HCIIOIB30BATh UX PACIIONOKEHHE U B3aHMOCBSI3b,
COCTaBIATh paboumii KaJeHOapHBIM IUIaH, MO-Pa3sHOMY depedysl y4ueOHble TeMbl (IJaBbl yuyeOHHKa), YUUTHIBAsK MPOQIIb
npodeccHoHaNbHOr0 00pa3oBanust, crenuduky ocBamBaemoil mpodeccuun CIIO wmmu crnermansiocti CIIO, riny6uny
U3YYCHUs MaTepHalla, ypoBEeHb IIOJJTOTOBKU CTYJCHTOB 110 TIPEAMETY.

IIpennaraemble B IPUMEPHBIX TEMAaTHYECKUX IUIAHAX Pa3Hble 00BEMbI y4eOHOrO BPEMEHH Ha U3YYECHHE OJHON U TOW
K€ TeMbl PEKOMEHIYETCS HCIIONB30BaTh JUIA BBIOJHEHHS PA3IMYHBIX y4eOHbIX 3ajaHuid. TeM caMbIM pa3inuuus B
TpeOOBaHUAX K pe3yibTaTaM O0y4YeHHS HPOSBATCS B YPOBHE HABBIKOB IO PELICHHIO 3a/a4 M OIBITE CaAMOCTOSTENIBHOI
paboTEL.

W3zydenne obuieobpa3oBaTesbHON y4eOHONH AUCIUININHEI «MaTeMaTrKay 3aBepiiaeTcs HoABEICHUEM UTOroB B (opme
9K3aMeHa B paMKaX MPOMEXYTOUHOH aTTecTally CTyIeHTOB B nponecce ocBoeHus: ocHoBHOM OITOII CIIO ¢ momydeHnem
cpennero obmiero oopazosanus (IIIIKPC, TIIICC3).

B paznerne nporpammel «Copeprkanne yueOHOH JUCIUIUIMHBD) KypCHBOM BBIIEIICH MaTepHall, KOTOPBIH IPH H3yUeHNH
MaTeMaTHKU Kak 0a30BOH, Tak ¥ MPOQMILHON y4eOHO!H UCIUILIMHBI, KOHTPOJIO HE ITOJUIC)KHT.

MECTO YYEBHOU JUCLMITJIMHbI B YYUEBHOM IJIAHE

VYuebHas aucnuiuiiHa «MaremMaTuka:» SBIAeTCS Y4eOHBIM MPEeIMETOM 00s3aTelnbHON MpeAMEeTHOH obmactu «Mare-
Matuka 1 uHpopmaTuka» GPI'OC cpenrero odmero ooOpa3oBaHusL.

B mpodeccrnonansHBIX 00pa3oBaTENbHBIX OPTaHM3ALUIX, PEATH3YIOINX 00pa30BaTEIbHYI0 MPOTPAMMY CPEIHETO
obmero oopaszoBanus B npeaenax ocsoenust OIIOII CIIO Ha 6a3e ocHOBHOTO 00111er0 00pa3oBaHus, y4eOHask AUCIUIUINHA
«MatemaTnka» u3ydaercs B obmeoOpazoBarensHOM nukie ydaebnoro miana OITOIT CITO wa 6a3ze OCHOBHOTO OOIIETO
o0pa3oBaHus ¢ MOJTy4eHHEM cpenHero oodmero odpaszosanus ( [IIICC3).

B yue6nbIx mnanax, [IIICC3 y4ebHast aucunmnHa «MaremMaTHKay BXOJHMT B COCTaB OOIIMX 00IIeoOpa3oBaTeIbHBIX
Y4eOHBIX JUCIHUIUINH, GOPMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHBIX obnacteit PI'OC cpeanero obmero oOpa3oBaHus,
st ipodeccuii CITO wmu cnenmansHocTel CITO cooTBeTCTBYOMIETO POod U MPodecCHOHATBHOTO 00pa3oBaHus.

PE3YJIbTATBI OCBOEHHSI YYEBHOM JUCHUITIAHBI

OcBoeHuMe coiepKaHus yIeOHOI TUCIUIIHHBI «MaTeMaTrukay 00eclieunBaeT JOCTHKCHUE CTYACHTAMH CIICIYIOIINX
pe3ynbmamos:

. JUYHOCMHBIX!

- chopMHpPOBaHHOCTb TIPEACTaBIEHHH O MaTeMaTHKEe KaK YHHBEPCAaJbHOM S3bIKE HAyKH, CPEICTBE
MOJIETMPOBAHHUS SIBJICHHH M TIPOIIECCOB, HIEAX ¥ METOJaX MaTeMaTHKH;

- TOHMMaHHe 3HAYMMOCTH MaTeMaTHKH JUIsl HayYHO-TEXHUYECKOTOo mporpecca, chOpMUPOBAHHOCTh OTHOILICHUS
K MaTeMaTHKe KaK K YacTH OOIIEYeNOBEYECKOH KyJNbTYyphl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BHTHS
MaTeMaTHKH, IBOJIIOLIMEH MaTeMaTHUeCKUX HIeH;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUs, NPOCTPAHCTBEHHOTO BOOOPAKEHMs, AITOPHTMHYECKOW KYJIBTYpHI,
KPUTUYHOCTH MBIIUICHHS Ha YPOBHE, HEOOXOIMMOM Ui Oyayied mpodecCHOHANbHON NEATeNbHOCTH, VIS
MPOIOJDKEHHS 00pa30BaHUS U CaMOOOPa30BaHHUS;

- OBIAJCHHUE MATEMAaTHYECKUMH 3HAHHAMHM ¥ YMEHHSAMH, HEOOXOIMMBIMH B TOBCEIHEBHOW JKM3HH, VIS
OCBOCHHSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX MUCUUIUIMH M AUCHMIUIMH HPO(GECCHOHAIBHOTO IMKIA, IS
HOJTy4eHHUst 00pa3oBaHus B 00J1aCTsX, He TPeOYIOMNX yriryOIeHHOH MaTeMaTHIeCKOi MOATOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHUIO, B TOM YHCIIE CaMOOOPA30BaHHIO, Ha MPOTSIKEHUH BCEH JKH3HH;
CO3HATENIbHOE OTHOLICHHE K HENMpepbIBHOMY O00pa30BaHHUIO KaK YCJOBHIO YCIEIIHOH Mpo(ecCHOHAIBHOW H
00I1IeCTBEHHOM JCSITCIIBHOCTH;

- TOTOBHOCTB H CIIOCOOHOCTb K CAMOCTOSTEILHON TBOPYECKON M OTBETCTBEHHOI JIEATEIbHOCTH;

- TOTOBHOCTbH K KOJUISKTUBHOH paboTe, COTPYZHMYECTBY CO CBEPCTHHKAaMH B 00pa30BaTeIbHOMH, OOIECTBEHHO
TOJIE3HOM, yueOHO-NCCIIeI0BATEIbCKOM, NPOSKTHON M IPYTHX BUIAX JEITEIbHOCTH;

- OTHOILICHUE K l'lpO(l)eCCPlOHaﬂbHOﬁ JACATCIIBHOCTU KaK BO3MOXHOCTH Y4YaCTus B PpPEIICHUU JIMYHBIX,
00IIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOLICHAMOHANBHBIX TPOOIEM;

d MemanpeomemHuix:
- yYMEHHE CaMOCTOATENbHO OIPEAENATh LEeNH JeSITEeIbHOCTH M COCTaBIATh IUIAHBI JI€STEIbHOCTH;
CaMOCTOSITEIBHO OCYLIECTBIIATh, KOHTPOJIMPOBaTh M KOPPEKTHPOBATH IEATENLHOCTH; MCIOIb30BaTh BCE



BO3MOXXHBIE PECYPCHI JUISl JOCTHKEHHS OCTABJICHHBIX IeIel ¥ pealn3aliy IUIaHOB JeITeIbHOCTH; BEIONPATh
YCIICIITHBIE CTPATETHUH B Pa3iIMYHBIX CUTYAINIX;

yMEHHE TPOAYKTHBHO OOINATHCS M B3aMMOJEHCTBOBATh B MPOIIECCE COBMECTHOMN AESTENLHOCTH, YIUTHIBATH
MO3UINH APYTUX YUACTHUKOB AEATENbHOCTH, 3(Q(HEKTUBHO pa3penaTb KOHPIUKTHI;

BJaicHHEe HaBBIKAMU MO3HABATENbHOH, yueOHO-UCCIEN0BAaTENbCKON U MPOEKTHOH JeATeIbHOCTH, HaBBIKAMHU
paspelieHus MpobOiIeM; CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOMOB pEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B ITO3HAHUS;

TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOATEIbHON HH(POPMALMOHHO-TIO3HABATEILHON AESATENbHOCTH, BKIIIOYAs
YMEHHE OpHEHTHPOBAaThCS B PA3IMYHBIX HCTOYHHKAX HH(GOPMAIWH, KPUTHYECKH OICHHBAaTh ¥
MHTEPIPETHPOBATH HHPOPMAIHIO, TOIYIAeMYI0 U3 Pa3INIHBIX HCTOYHUKOB;

BIAJCHUE S3bIKOBBIMU CpEACTBAMU: YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOI TOYKY 3pEHHS,
UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIC CPECTBA;

BJIaJIcHHE HaBBIKAMH MO3HABATENBHOH pedekchn Kak OCO3HAHUS COBEPIIACMBIX JIEWCTBUH W MBICIHTEIBHBIX
IPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHUI, IPAaHUI] CBOETO 3HAHUSA U HE3HAHMs, HOBBIX II03HABATENIBHBIX 33134
U CPEACTB AN UX JOCTHKEHUS;

LENIeyCTPEMIEHHOCTh B TOHUCKAX M MNPUHATHU pPEHIeHHH, COOOpa3sHUTENbHOCTh M WHTYMIMSA, Pa3BUTOCTb
MPOCTPAHCTBEHHBIX MPECTaBICHHN; CIOCOOHOCTh BOCIIPMHIMATh KPacoTy M TapPMOHMIO MUPA;

* NPEeOMemHbIX:

c(OpPMHPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK YacTH MHPOBOH KyJNbTyphl M MECTe MATEMAaTHKH B
COBPEMEHHOM IMBIIIM3AINH, CII0CO0aX ONMCAHUS SBJICHUH pPeaTbHOr0 MUpa Ha MaTEMaTHIECKOM SI3BIKE;
Cc(OPMHUPOBAHHOCTh TIPEICTaBICHHMH O MAaTeMaTHYeCKHX IOHSATHSAX KaK BaKHEHIIMX MaTeMaTHYECKHX
MOJICJISIX, MO3BOJIAIOLIMX ONUCHIBATE U M3Yy4aTh Pa3HbIE MPOLECCHl U SBICHUS; [NOHUMAHUE BO3MOXKHOCTH
AKCHOMaTUYECKOI'0 IIOCTPOSHUSI MaTEMAaTHUECKUX TEOPHIA;

BIAaJCHUE METOJaMM [0Ka3aTeIbCTB U QJITOPUTMOB pELICHUs, yMEHHE WX IPUMEHATh, IPOBOJUTH
JIOKa3aTeNIbHbIE PACCYKICHHS B XO/I€ PELICHHs 3a/1a4;

BIAJCHUE CTaHJAPTHBIMU IIpUEMaMH pELICHUS palMOHAIBHBIX U MPpAlMOHANBHBIX, II0Ka3aTeIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKHX YPaBHEHHMH M HEPaBEeHCTB, HX CHCTEM; HCIONb30BaHHE T'OTOBBIX
KOMIBIOTEPHBIX MPOrPaMM, B TOM YHCIE JUIS MTOWCKA ITyTH PEIICHUS U WITIOCTPAINN PELICHHs] yPaBHEHUH H
HEPaBEeHCTB;

c(OPMHPOBAHHOCTh TIPEACTABICHUN 00 OCHOBHBIX NMOHATHSAX MAaTEMaTHUECKOTO aHAIN3a U WX CBOMCTBAX,
BIAJICHUE YMCHHEM XapaKTepH30BaTh MOBEJACHHE (YHKIHUH, HCIOIb30BAHHE IOTYyYCHHBIX 3HAHMU aiIA
OIIMCAHMUS Y aHAIIM3a PeaTbHBIX 3aBHCHMOCTEH;

BJIaJIcHHE OCHOBHBIMH HNOHSTHSMH O IJIOCKHUX U IIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PHUTYpaxX, X OCHOBHBIX
CBOIfcTBax; C(OPMHUPOBAHHOCTh YMEHHS PacliO3HaBaTh [€OMETPHIECKHE (HUIypHl Ha YepTexkax, MOJCIIX U B
peansHOM MHpe; NPUMEHEHHE H3YUCHHBIX CBOMCTB TreoMmerpuueckux o¢uryp u QopMmyn s perieHus
reoMeTPUYECKUX 3a/1a4 U 3aJlau C MPaKTHUECKUM COAEpKaHUEM;

c(OPMHPOBAHHOCTh TPEACTABICHHI O Mpoleccax W SBICHMSAX, HMMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHpE, OCHOBHBIX MOHATHAX 3JIEMEHTapHOH Teopuu
BEPOSATHOCTEH; YMEHHI HAXONUTh W OLEHHWBATh BEPOSTHOCTH HACTYIUIEHHS COOBITHH B IPOCTEHIINX
MPaKTUYECKUX CUTYalUsIX ¥ OCHOBHBIE XapaKTEPUCTUKH CIIyIaiHBIX BEINYHH;

BJIa/IeHHE HaBBIKAMH HCIIOTb30BAHHS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IPH PEHICHUH 331a4.

B pe3yabraTre ocBOeHHsI Y4eOHOro mpeaMera oOy4yawuiuecsi NpuoOOpPeTaT
NMPaKTH4YeCKUi ONBIT:

- B WCIOJb30BaHWHM JIOTMYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOP&XEHHS, alrOPHTMHUYECKOMH
KYJIBTYPBI, KPHTHYHOCTH MBIIICHUS;

- yMEHHE SICHO, JIOTMYHO M TOYHO H3JIarath CBOIO TOYKY 3PEHHs, HCIIOJIB30BaTh A/ICKBATHBIC S3BIKOBBIC
CpencTBa,;

- YMEHHE HaxOIWTh W OLCHHBATh BEPOSTHOCTH HACTYIUICHHS COOBITHI B MPOCTEHIINX MPAKTHYECKHX
cuTtyanusx.

COJAEP)KAHUE YYEBHOI'O IPEIMETA

EctecTBeHHO — Hay4HbIi Tpo¢uiIb NpodeccuoHalILHOro0 00pa3oBaHusA

Maremaruka B HayKe, TEXHHKE, SKOHOMHKE, HHPOPMALMOHHBIX TEXHOJOTHUIX U PaKTH4eCcKoil nestenapHocTu. Lenn n
3aJa4M U3yueHUs] MaTeMaTHKH 1pu ocBoeHnu npodeccuit CIIO u cnienmansrocteit CI10.



AJITEBPA

Paszeumue nousmus o uucne

Lensie u paronanbHbIe yrcna. JleifictButensHble yncna. [Ipubaudicennvie sviuucienus. Komnnexcruvie yucna.

Kopnu, cmenenu u nocapugpmor

Kopun u crenenn. KopHu HaTypanbHOH CTETIeHH U3 YHcia U X cBolicTBa. CTENEHH ¢ pallOHAIBHBIMU TT0Ka3aTelsIMHU,
ux cBoiicTBa. CTeNeHN ¢ AeHCTBUTENBHBIMU NOKa3aTesiMu. Ceoticmea cmenenu ¢ 0eticmeumenbHbiM HOKA3ameiem.

Jlorapudm. Jlorapndm umcna. OcHOBHOE Jorapu(h)MHIECKOe TOKIECTBO. JlecATHIHBIC M HATypajbHBIC JIOTapH(MEL.
IIpaBuna peiictBuii ¢ morapupmamu. [lepexon k HOBOMY OCHOBaHHIO.

ITpeo6pazoBanue anredOpandeckux BbIpaskeHui. [IpeoOpa3oBaHHe palUOHANBHBIX, HUPPALHOHAIBHBIX CTEMEHHBIX,
MOKa3aTEeNbHBIX U JOTapU(PMUUECKUX BBIPAXKECHHH.

Tpakmuueckue 3anamus

Apudmerndeckre AEHCTBHA Haj 4YHCIAMH, HAXOXJICHUE NPHONIDKEHHBIX 3HAUCHHUH BENMYMH M TIOTPEIIHOCTEH
BBIYHCIICHUH (a0COTIOTHON M OTHOCUTEIBHON), CPAaBHEHUE YHCIIOBBIX BBIPAXKCHHH.

Brruncnenue u cpaBHEHME KOpHEH. BbINoIHEHNE PacyeTOB C paiuKalaMH.

Pemenne wuppanmoHaNbHBIX ypaBHeHWI. HaxoxneHme 3Ha4eHHW CcTeNmeHed ¢ palMOHAJIBHBIMH IIOKa3aTeIsIMU.
CpasHenue crerieneil. [IpeoOpa3oBaHus BEIpaKeHHH, COIEpIKAIINX CTEIIeHN. PellieHne mokazaTenbHbIX YpaBHEHHUI.

Pemenue npukIagHBIX 3a/1a4.

Haxoxxnenue 3HaueHHi Jorapuma IO IPOM3BOJBHOMY OCHOBAaHHIO. [lepexon OT OJHOrO OCHOBaHHS K JAPYTroMYy.
Brruncnenne u cpaBHeHue gorapudgmos. JlorapngMupoBanne 1 MOTEHIMPOBAHNE BHIPAXKESHHH.

[MpuOnmxeHHble BEIYUCICHUS U PEIICHHsT IPUKIAIHBIX 3a1a4.

Pemenue orapu()MUIeCKUX ypaBHEHHUH.

OCHOBBI TPUTOHOMETPUM OCHOBHbIE TIOHATHS

Panmannas Mepa yrna. Bpamarensaoe aBmkenue. CHHyC, KOCHHYC, TAHT€HC 1 KOTaHTCHC YHCIIA.

OCHOBHBIE TPUTOHOMETPHUYECKHUE TOXKAESCTBA

Dopmyner npusenerus. Popmyitst cnoxeHus. PopMyIsl yaABoOCHUST Popmyisl HOIOBUHHOZ0 Yeld.

IIpeobpa3oBanus MPOCTEHITNX TPUTOHOMETPHUECKUX BBIPAKECHHUH

[Ipeo6pazoBanre CyMMbI TPUTOHOMETPHUYECKUX (PYHKIMH B NPOM3BEICHUE M NPOM3BEACHHS B CyMMYy. Bwipaoicenue
MPULOHOMEMPULECKUX DYHKYULL Yepe3 MAHEeHC NOIOBUHHO20 ap2yMeHma.

Tpur0HOMeTpnqec1me YpaBHECHMUSA U HEPABCHCTBA

Ipocreiime TpuroHoMeTpHUecKe ypaBHeHUs. [Ipocmetiuie mpueoHomempuieckue HepageHcmea.

OO0paTHble TpUroHoMeTpHieckue GyHKIMN. APKCHHYC, apKKOCHHYC, apKTaHT€HC.

Tpakmuueckue 3anamus

PanuansbIif MeTOT M13MEPEHNUs YTJIOB BPAIlEHUs U CBSI3b C TPayCHOM MEpOit.

OCHOBHBIE TPHUTOHOMETPUYECKHE TOXKIECTBA, (OPMYJIBI CIOXKEHHS, YABOCHHS, IpeoOpa3oBaHHE CyMMBI
TPUTOHOMETPHUYECKHX (YHKIHII B TPOU3BEICHHE, MPeoOpa3oBaHHE INPOU3BEICHHS TPHTOHOMETPHUYECKHX (QyHKIMHA B
cymmyro [Ipocreiimme TpuronoMeTprudecknue ypaBHEHHUs U HEPaBEHCTBA.

OO0paTHBIEe TPUTOHOMETPHIECKHE (PYHKIHN: apKCHHYC, apPKKOCHHYC, apKTAaHT€HC.

®VHKIMU, UX CBOMCTBA ¥ FPAGHKI

Oynxnun. O61acTh ompeneneHuss 1 MHOXKECTBO 3HaueHHH; rpaduk (YHKIHMH, TOCTpOCHHE TpaduKoB (YHKIHH,
3aJJaHHBIX PA3IMYHBIMH CIIOCOOAMHU.

CpoiictBa (yHKIMH. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPAHHYEHHOCTb, MEPHOIMYHOCTH. I[IpoMeEKyTKH
BO3pacTaHusi M yObIBaHMs, HauOOJIbIlIeE ¥ HaMMEHbIIee 3HAYEHUs, TOUYKM SKCTpeMyMa. [ paduueckas HMHTEPIpETALHs.



IIpumepsl QyHKIMOHAIBHBIX 3aBUCHMOCTEIl B pEalbHBIX IIPOIeccaX U SBICHUAX. ApH(METHYecKue OoIepanuy Haj
¢ynknmsamu. CnoxxHast QyHKIUS (KoMIo3umws). [lousmue o nenpepvlignocmu GyHkyuu.
O6patubie Qynkipn. Obracme onpedenenus u obaacme 3Havenuti obpammuou Gyuxyuu. I paghux obpamnoii hynxyuu.

CTeHeHHLle, NnoKa3aTeJIbHbIC, JIOFapI/l(l)MI/l‘leCKI/Ie U TPUTOHOMETPUYECKHE (l)yHKIII/lI/l. OﬁpaTHbIe

TPUIrOHOMeTpHUYeCKHe (PYHKIUHN

Omnpenenenns GyHKINI, UX CBOWCTBA U TPaUKH.

IIpeobpazoBanus rpadukoB. [lapamienbHbll HEPEeHOC, CUMMETPHS OTHOCHUTENBHO OCeH KOOPAMHAT M CHMMETPHS
OTHOCHUTETBHO Hauajla KOOPJAHMHAT, CUMMETPHsS OTHOCHTEIBHO MpPAMON )y = X, pacTshKeHHe M CXaTHe BIONb Ocei
KOOpIMHAT.

Tpakmuueckue 3anamus

[Ipumeps! 3aBHCUMOCTEH MEXIy NEPEMEHHBIMU B pEalbHBIX IPOLIECCAX U3 CMEXHBIX AucHUIUIMH. OmnpeneneHue
¢ynkumit. [Toctpoenne n urenne rpaduxoB ¢ynkimil. MccnenoBanne ¢yHkunu. CBoiicTBa JHHEHHOH, KBaJpaTHIHOM,
KyCOYHO-TMHEHHOW M JnpoOHoimMHelHo# (ynkimit. HenpepreiBHBIe 1 neprnoaudeckue ¢GyHKnuu. CBoicTBa M TpaduKH
CHHyCa, KOCHMHyca, TaHIeHca M KoraHreHca. OOparHble (yHKImM W ux rpadpuxu. OOpaTHBIE TPUTOHOMETPHYECKHE
¢ynkumn. [IpeobpaszoBanus rpaduka pyHknmu. 'apmonndeckue konebanus. [Ipukianasle 3axadn.

[Noka3zarenbHble, TorapudMUIecKie, TPUTOHOMETPUIECKHE YPaBHEHUS U HepABeHCmad.

HAYAJIA MATEMATHYECKOI'O AHA/TH3A

IMocnenoBarensHocTH. CrocoObl 3allaHus M CBOMCTBAa 4YHCIOBBIX MOCIENOBaTeNbHOCTEH. [lonamue o npedene
nocredosamenvrhocmu. Cyujecmeosanue npeoena MOHOMOHHOU O2panuyennou nociedosamenvrocmu. CyMMHpPOBaHUE
nocieznoBarenbHoCTe!. beckoHeuHo yObIBatolas reoMeTpH4ecKasi HPOrpecchs U ee CyMMa.

IponsBognas. IloHATHe O mNPOM3BOMHON (GYHKINH, €€ TeOMETPUYECKUH ¥ (U3MYECKUH CMBICI. YpaBHEHHE
KacaTeJIbHOHN K rpaduky ¢yHKIuH. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, IPOU3BE/ICHNS, YacTHEIE. [Ipon3BOJHEIE 0CHOBHBIX
JJeMeHTapHbIX (yHKIMA. [IpuMeHeHne NPOW3BOAHONH K HCCIeAOBaHMIO (YHKIMH W TOCTPOCHUIO TpaduKOB.
Ipoussoomnvle 0bpammuoll hyHKyuy u KOMROIUYUU QYHKYUU.

[Tpumepsl BCHONB30BaHUS MPOU3BOIHON [UIS HAXOXKICHHS HAMIY4IIEro PEIIeHUs B MPUKIATHBIX 3amadax. Bropas
MPOM3BOHAS, €€ TeOMETPHUECKUI 1 Pu3nyecknii cMbIci. HaxoxxaeHne ckopocTu i mporecca, 3a1aHHOTO (GopMyIIon U
rpaduKOM.

[lepBooOpa3Has u uHTerpai. [IprMeHeHne OmMpeneneHHOro MHTETrpaia A HaXOXIEHHS IUIOMIAIH KPHUBOJIMHEHHON
Tparnenuu. Popmyna Herotona—JleliOnuia. [IpuMepsl mpuMeHEeHUs HHTerpaia B GU3NKE U TEOMETPHH.

Ipaxmuueckue 3ansamus

UYucnoBasi MOCIENOBATEIbHOCTb, CIOCOOBI €€ 3aJlaHus, BBIYUCIEHUs 4YIEHOB HocienoBaTensHocTu. Ilpenen
HOCJIe10BaTeNbHOCTH. beckoHeuHO yObIBatoIas reoMeTpUIECcKast IPOrpeccHs.

[IpousBoaHasi: MEXaHUYECKHH U TeOMETPUUECKUN CMBICI IPOU3BOAHOM.

VYpaBHeHne kacaTeiabHOM B oOmem Bune. [IpaBuma u ¢dopmynsl muddepeHmypoBanus, TabanIa MPOM3BOAHBIX
JneMeHTapHbIX GyHKkimi. MccnenoBanue QyHKIMM ¢ TOMOLIBIO Ipou3BoAHOW. Haxoknenne HaumOoJbIIero,
HAMMEHBIIETO 3HAUCHNS U SKCTPEMAIIbHBIX 3HAYCHUH ()yHKIIUH.

WnTterpan u nepsooOpasHas. Teopema Hptorona—IJleiiOnanna. [IpuMeHeHne WHTErpana K BEYUCICHUIO (QU3MYECKUX
BEJIMYMH U IJIOLIALEH.

YPABHEHUA U HEPABEHCTBA

VYpaBHEHUs] M CHUCTEMbl ypaBHEHHWH. PalioHanbHbIE, WppaAlMOHAJBHBIC, MOKa3aTeNbHbIE W TPUTOHOMETPHYECKHE
YPaBHEHUS U CUCTEMBIL.

PaBHOCHIIBHOCTD ypaBHEHU, HEPABEHCTB, CHCTEM.

OCHOBHBIE TIpHEMBl HUX pemeHus (pa3lokeHHe Ha MHOXKHTENH, BBEJCHHE HOBBIX HEW3BECTHBIX, MOJACTAHOBKA,
rpadUUecKid METO).

HepaBencrBa. Parponansuble, HppanuoHaNbHBIE, TIOKa3aTedbHbIE H mpueoHoMempuieckue HepaBeHcTBa. OCHOBHEIE
HpPUEMBI HX PEIICHNS.

Hcnonp3oBanue CBOMCTB M rpadWkoB (PYHKIUH MpH pPEIICHNH ypaBHCHWH M HEPaBEHCTB. MeETOJ HHTEpBAJIOB.
M300paskeHne Ha KOOPAMHATHOM INIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUH U HEPABEHCTB C JIBYMsI IEPEMEHHBIMH U UX
CHCTEM.

IIpuxnaounsie 3a0ayu

[IprMeHeHre MaTeMaTHYeCKUX METOJIOB Ul PEIICHHUs COJCpIKaTeNIbHBIX 3alady M3 Pa3NIMYHBIX oOnacTell Hayku U
MPAKTUKH.

WHTepnperanys pe3ysbTara, y4eT peaibHbIX OTpaHUYCHHUI.

IIpaxmuueckue 3anamus

Kopuu ypaBHennii. PaBHocuneHOCTh ypaBHeHuit. [Ipeobpa3zoBanne ypaBHEHHIA.

OCHOBHBIE IPHEMBI PEICHNs YpaBHEHNUH. Perienne ciucrteM ypaBHEHHI.



Hcnonp3oBanue cBOWCTB M rpaduKOB (GyHKINH TSl peIIeHNs ypaBHEHHH U HEPAaBEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPU ST BEPOSTHOCTEM DieMeHTh KOMOHHATOPHKH

OCHOBHBIE MOHATUSI KOMOMHATOPUKHU. 3a7ady Ha MOJACUET YMCIIa pa3MELIeHHH, IepecTaHOBOK, coueTaHni. Pemenue
3amad Ha nepebop BapuaHToB. Popmyna 6uHOMa HprotoHa. CBoiicTBa OMHOMUHATBHBIX KOd(duIeHToB. TpeyroibHIK
Ilackans.

DeMEeHTBI TEOPHU BEPOSTHOCTEH

CoObITHe, BEPOSTHOCTH COOBITHS, CIOKEHHE M YMHOKCHHE BEpOATHOCTEH. [lonamue o He3asucumocmu coObimuil.
Huckpemnas ciyuaiimas 6enuuund, 3aKoH ee pacnpedeineHus. Hucnosvle Xapakmepucmuku OUCKPEMHOU CAyuauHoOl
senuyunsl. Tlonamue o 3akoHe 6OIbUUX YUCEr.

DJIeMEHTBl MATEMAaTHUYECKON CTATHCTHKHU

IIpencraBnenue naHHBIX (TaONIMLBL, OUArpaMmbl, TIpadUKH), 2eHepanbHds COBOKYNHOCMb, BblOOPKA, CpedHee
apugpmemuueckoe, meouana. [lonamue o 3a0a4ax MamemamuyecKol CmamucmuKuy.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuemM 6epOAMHOCIHbIX MENMOO08.

Ipaxmuueckue 3ansamus

Ucropuss pa3BUTHS KOMOMHATOPHKH, TEOPHH BEPOSTHOCTEH M CTaTHCTUKM M HX pPOJIb B pasMyYHbIX cdepax
YeJOBEYEeCKON JKM3HepesTenbHocTH. [IpaBmina koMmOuHatopuku. Pemenne KoMOHHATOpHBIX 3agad. Pa3smemieHws,
coueTaHus U nepecraHoBku. bunom Herotona u tpeyronsnuk Ilackans. [Ipukinagasle 3agaqu.

Kinaccuueckoe omnpeneneHne BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpeMa O CyMME BEpOSTHOCTEH. Buruncienue
BeposaTHocTel. [Ipuknannsie 3anaun. [IpencraBnenue yucnoBbIX faHHbIX. [IpuKnagHbIe 3a1a4u.

I'EOMETPUA

Hpﬂsze U ni1oCcKocmu 6 npocmpancmee

B3aumnoe pacnonokeHue AByX HpsAMbIX B mpoctpaHctBe. [lapamiensHocTs npsMoil u miockoctu. [lapannenbHocTb
mwiockocted. [lepneHauKyIsIpHOCTh NPSIMOM M IIIOCKOCTH. IlepneHnukynsp M HakJIOHHas. YTOJd MEXIy NpsAMOH M
IJIOCKOCTHI0. JIBYIpaHHBIN Yrojl. YToa Mexay MIoCcKoCTIMU. [leprneHanKyIsspHOCTb ABYX MIOCKOCTEH.

I'eomeTpryeckre mpeodpa3oBaHus MPOCTPAHCTRA: MApaJUIEBHbINA TEPEHOC, CHMMETPHSI OTHOCHTEIILHO TIOCKOCTH.

[MapamiensHoe poekTupoBanue. [11owads opmozonansHoil npoexkyuu. V300paxeHre NpoCTPaHCTBEHHBIX GUTYD.

MHororpaHHuKu

BepmmHsl, pebpa, rpaHu MHOrorpaHHuka. Paszsepmka. Mhozoepannvle yenvl. Boinyknvie muozoepannuxu. Teopema
Diinepa.

Ipusma. Ipsmas u naxnonnas npusma. IpaBunbHas npusma. [Napamnenenunen. Kyo.

IMupamuna. [IpaBunbHas nupaMuaa. Y ceueHHas nupamuna. Terpasap.

CumMeTpuu B KyOe, B mapajuienenune/e, B Ipiu3Me 1 IupamMuze.

CeueHus Ky0a, IPH3MBI U TTHPAMUJIBL.

[pencraBnenne o MpaBMIIFHBIX MHOTOTPAaHHHKAX (TETpadape, KyOe, OKTadape, JoAEKasApe H UKOCAIIPE).

Tena u TOBEPXHOCTU BpallICHUSL

[unuuap v koHyc. YceueHHbIH konyc. OcHOBaHHe, BbICOTa, OOKOBasi MOBEPXHOCTb, 00pa3ytomias, pa3seprka. OceBbie
CEYEHUs U CEUCHHUs, TapalIelIbHbIe OCHOBaHMUIO.
[lap u chepa, ux cedenus. KacarenpHast INIOCKOCTB K cdepe.

W3mepenus B reomeTpun

O06bem u ero m3mepenue. MaterpansHas Gopmyna o6bema.

®opmyiel o6beMa Ky0a, MPSMOYTOJIBHOTO MapajieNenuie/ia, IPU3Mbl, IHMHAPa. PopMybl 00beMa MUPaAMHUJIBI 1
KoHyca. DopMyJIbI IIIOIMIAIN MOBEPXHOCTEH NUIMHIpPA U KoHyca. DopMyIisl 00beMa 11apa v IIoImany cepbl.

[Togo6wue Ten. OTHOICHUS MIIOIIAASH MOBEPXHOCTEH 1 00HEMOB MOIOOHBIX TEIT.



KoopnuHatsl 1 BEKTOPbI

ITpsimoyronbHast (ekapToBa) cHCTeMa KOOPAMHAT B mpocTpaHcTBe. DopMynia paccTOSHUA MEXIY ABYMs TOUKaMU.
YpaBHenus cepsl, nrockocmu u npAMOU.

Bekropsl. Moaynb BekTopa. PaBeHCTBO BekTOpoB. Clio’keHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha yucio. Pasnoxenne
BEKTOpa MO HaNpaBICHHAM. YToid MexIy AByMs BekTopamu. IIpoekius Bekropa Ha och. KoopaumHaThl BekTopa.
CkasipHOE POU3BEICHHE BEKTOPOB.

Hcnonb3oBaHue KOOPIUHAT M BEKTOPOB NIPH PELIEHHMH MaTEMAaTHUECKUX U TIPHKIAIHBIX 3a/ad.

Tpaxmuueckue 3auamusi

IIpu3Haku B3aMMHOIO pPACHONOXKEHHMSA MHPAMBIX. YTONI MEXAy NpsSMbIMU. B3auMHOe pacmosiokeHHe MpsAMBIX U
mwiockoctel. IlepneHauKysp U HaKJIOHHAsA K IUIOCKOCTU. YTOJ MEXAy IPSAMON U IUIOCKOCTBIO. TeopeMbl 0 B3aUMHOM
PacIoI0KEHUH IPAMON U IIOCKOCTU. TeopeMa 0 Tpex NepIeHIUKYIIIpax.

[Ipu3Haku u cBOMCTBA NapasUICIbHBIX U NEPHCHIUKYIIPHBIX INIOCKOCTEH.

PaccrosiHue OT TOYKM [0 IJIOCKOCTH, OT IPSAMOH J0 IUIOCKOCTH, PACCTOSHHE MEXIY IJIOCKOCTSIMH, MEXIY
CKPEIMBAIOIIIMUCS MPSIMBIMH, MEXIY MPOU3BOIBHBIMU (PUTypaMH B IPOCTPAHCTBE.

[MapannensHoe MPOEKTUPOBAaHHUE U €r0 CBOiicTBAa. Teopema o naowadu opmocoHANbHOU NPOEKYuu MHO20Y20NbHUKA.
B3aumHoe pacnionoskeHne NpoCTPaHCTBEHHBIX QUTYP.

Paznuunble BUAB MHOTOTpaHHMKOB. X wm300paxkeHns. CeueHus, pa3sBepTKH MHOTOTpaHHUKOB. Ilnomians
MOBepXHOCTU. Bumbl cummerpuit B mpoctpaHctBe. CHMMETpusi Tel BpalleHMs M MHOTOTPAaHHUKOB. BrrumcieHue
Iomanei 1 06peMoB.

BexTtopsl. [eiicTBus ¢ BekTopamu. [lekapToBa cucTeMa KOOpAHHAT B IPOCTPAHCTBE.

VYpaBHeHHE OKpY>KHOCTH, c(epbl, INIOCKOCTH. PaccTosiHne Mexnay Toukamu. JleHCTBHs ¢ BEKTOpaMmy, 3aJaHHBIMU
koopauHataMu. CKaysipHOE IPOM3BEJECHUE BEKTOPOB. BekTopHOEe ypaBHeHHe NpsAMOM M mockoctd. Vcmosb3oBaHue
BEKTOPOB MPH JJOKa3aTeIbCTBE TEOPEM CTEPEOMETPUH.

Jlis BHeayJUTOPHBIX 3aHATUI CTyAEHTaM Hapsily ¢ peLCHUEM 3a7ad U BBIIOIHEHMS INPaKTUYECKUX 3aJaHUIl MOXKHO
HPEIUIOKHUTh TEMbI UCCIIEI0BAaTEIbCKIX U peepaTUBHBIX PaboT, B KOTOPBIX BMECTO CEpHH OTACIBHBIX MENKHX 3a1ad U
YIPKHEHUH MpEUIaraloTcs CIOXKETHBIE 33JaHus, TpeOyroIue ITUTENbHOH paboThl B paMKax OJHOW MaTeMaTHYECKOH
CHUTyaIlM{. DTH TEMbI MOTYT OBITh KaK HHAWBUIYAIbHBIMHU 3aJaHUSIMH, TaK U TPYIIIOBBIMH IJISI COBMECTHOTO BBITIOJTHEHHS
HCCIIeI0BAHHSI.

IIpumepnvie memut peghepamoe (00Kk1a008), uccied08amenbCKux NPOEKn o

. HenpepsiBHble 1podu.
. IIpnmeHeHNe CI0KHBIX MPOLIEHTOB B SKOHOMHYECKHUX pacyueTax.
. ITapannensHoe IPOEKTUPOBAHUE.
. CpeznHue 3HaYEHHS M VX IPUMEHEHHE B CTATHCTHKE.
. BexTopHoe 3aganne npsMbIX U MIIOCKOCTEH B IPOCTPAHCTBE.
. CrnoxeHne TapMOHHYECKUX KOJICOaHHH.
. I'paduueckoe penieHne ypaBHEHUH U HEPaBEHCTB.
. IIpaBubHBIE U TOTYTIPABHIBHBIE MHOTOT PAHHUKH.
. Konnueckne ceueHus 1 X MPUIMEHEHNE B TEXHHKE.
. Tonsarue muddepennmana u ero MPUITOKEHUS.
. CxeMbl IOBTOPHBIX UCTIbITaHUH bepryu.
. HccnenoBanue ypaBHEHUH 1 HEPAaBEHCTB C apaMeTPOM.

TEMATHYECKOE IINTAHUPOBAHMUE

ECTECTBEHHO-HAYUYHBIN IPO®WJIb IPO®PECCUOHAJIBHOTO OBPA30BAHUS

Tlpu peanu3anuu cojepkaHus 00IeoOpa3oBaTeNbLHON YUeOHON JUCIMIUTMHB «MareMaTika» B Mpejieiax OCBOSHHS
OIIOII CITO Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus ¢ MONy4YeHHEM cpeanero obuiero oopaszosanus (ITIIKPC, TIIICC3)
MaKcHMaibHas yaeOHas Harpy3Kka 00y4aroIXcsi COCTaBISCT:

* 1o crnemuansHocTsIM CITIO ecrecTBeHHO-Hay4HOro mpodunst — 285 vaca, U3 HUX ayAuTopHas (00s3aTesbHast)
Harpy3ka oOydaroluxcsi, BKIIOYas NpakTUdeckue 3aHATHs, — 190 yacoB; BHeayAUTOpHAas CaMOCTOSATEIbHAs
pabota cTy1eHTOB — 78 4acoB.



TEMATHUYECKHMM IIJIAH

HamMmeHOBaHMe TeM MakcumMmaJsibHada KonmuecTBO AYIOVMTOPHEIX YAaCOB IIpM CamocTodaTesibHada
Harpys3Ka ouHOM Qopme paboTa
Bcero Ha npakTuueckue
pPaboOTEL
3 2 - 1
Beenenue
15 10 4 5
1. PazpuTHe NOHATHS 0 YHCTe
12 8 4 4
2. ®yHKUUH, CBOiicTBA, rPaguKH
36 24 10 12
3. KopHu, crenenu u jiorapupmsl
18 12 2 6
4. TpuroHomerpuyeckue GyHKIUU
5. Tpuronomerpuyeckue ? 6 2 3
YPaBHEHUs
12 8 2 4
6. [IpeodpazoBanue
TPUTOHOMETPUYECKHUX BbIPAKEHUI
48 32 18 16
7. Hayaji0 MaTeMaTH4€CKOI0
aHaJIu3a
27 18 6 9
8. [IpsiMble U MJIOCKOCTH B
NPOCTPaHCTBE
30 20 8 10
9. BekTOpBI M KOOPAUHATHI
24 16 10 8
10. UnTerpas u ero npuMeHeHue
11. MHOTrOrpaHHUKH H KPYIJIble 21 14 4 7
TeJa
12 8 2 4
12. Kom0uHaTopuka
13. DjeMeHTHI TeOPUU 9 6 2 3
BEPOSAATHOCTEH U MaTeMaTH4yecKoii
CTATUCTHKH
9 6 4 3
14. YpaBHeHHus M HEPaBEeHCTBA.
JtoroBasa aTTecTaumsa B ¢opMe IuddepeHLMPOBAHHOI'O 3adéTa
285 190 78 95

Bceero

Peanusanus pabouyeii nporpaMMsbl npeaycMaTpuBaeT B LeJdsIX peajiu3aliii KOMIIETEeHTHOCTHOIO OAX0AA:

-HCTIONIF30BaHNE B 00pa30BaTENbHOM MPOIECCe AKTUBHBIX M WHTEPAKTUBHBIX ()OPM TPOBENCHUS 3aHATHH
(KOMITBIOTEPHBIX CHUMYJIIIUH, JETOBEIX M POJEBBIX WIP, pa300opa KOHKPETHBIX CHTyalWH, NMCHXOJOTHYECKHX H HHBIX
TPEHHUHTOB, TPYNIOBBIX AUCKYCCHI) B COYETAHHUH C BHEAYIUTOPHOH paboTOH 11 (POPMHPOBAHUS W PA3BUTHUS OOIINX H
podeccHoHATBEHBIX KOMITETEHINH 00ydatomixcs;

-BBINOJIHEHNE O0YYAIOMMMUCS TPAKTUUSCKUX 3aHATHH, BKIIOYAs KaK 00s3aTeNbHBII KOMIOHEHT MpPaKTHYECKHe
3aJJaHUS C UCTIOJIb30BaHHEM IIEPCOHATBHBIX KOMIIBIOTEPOB

-yeTkoe (OpMyNUpOBaHHE TPEOOBaHMH K pe3ylbTaTaM MX OCBOCHHS:

IPAKTUICCKOMY OIIBITY, 3HAHUAM U YMEHUAM
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Okonuanue maoauyol

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIBHOCTH OBYYAIOIUXCS

Copep:xanue 00y4eHust

XapaKTepuCTHKA OCHOBHBIX BHIOB JIEATEILHOCTH CTY€HTOB (HA YPOBHE Y4eOHBIX
e cTBUA)

BBenenune

O3HaKOMJIEHHE C POJBI0O MATEMATHKHU B HAYKE, TEXHUKE, IKOHOMHUKE,
I/IH(l)OpMallI/IOHHl)IX TEXHOJOIUAX U npaKanecxoﬁ AeATEeJbHOCTH.
O3HaKOMJIEHHE C HeJAMHU U 3a]aYaMi U3YUYCHUSA MATEMATUKH IPHA OCBOCHUM
npodeccnii CI10 u cnenuansHocreii CI1IO

AJITEBPA

Pa3BuTHe MOHSTHS O YUCTIE

Broinosinenue apugmMeTuyecKuX AeCTBHI HA/l YUCIaMH, COYETAs] YCTHbIC H
NHUCbMEHHbIE IPUEMBI.

Haxoxxaenne npuo/IueHHbIX 3Ha4YE€HHI BeJIHYUH U NOTPELIHOCTel BbIYMCICHUIH
(a0CO/II0THOI M OTHOCHTEJILHOIT); CPABHEHHE YHCI0BbIX BbIPAKEHHI.
Haxoxaenne ommnéok B npeodpa3soBaHUAX H BLIYHCJICHUAX (0OTHOCHTCS KO BCeM
IYHKTAM IPOIrpaMMbl)

Kopuu, crenenu, iorapugmsi

O3HakoMJ/IeHHe ¢ IOHATHEM KOPHS N-ii cTeneHH, CBOiiCTBAMHU PaIMKAJIOB U
NMpaBHJIAMH CPAaBHEHHS KOPHeEii.

DopMyJIMpOBaHUeE ONpe/ieJIeHHs] KOPHS M CBOMCcTB KOpHeil. Borunciaenue u
cpaBHeHHEe KOPHe, BbINOJHEHUEe NPUKUAKYU 3HAYeHHs1 KopHsi. [Ipeodpa3oBanue
YHCJIOBbIX U OYKBEHHBIX BbIPa:KeHHH, COlepKalMX PaIMKAJIbI.

Boinosinenue pacyeroB no popmyJiaM, cogepKalMM PauKaJIbl, 0CYIeCTBIsSA
Heo0X0AUMbI€e NOICTAHOBKHU U Nnpeodpa3zoBanus. OnpeaeneHue paBHOCHJILHOCTH
BbIpa:keHMii ¢ paankanamu. Pelienne nppanuoHaabHbIX ypaBHEHMId.
O3HaKoOMJIeHHE C MOHATHEM CTEeNeHH C IeliCTBUTEIbLHBIM I0KA3aTeJIeM.
Haxo:x1eHue 3HaYeHMii cTeNeHH, MCIOJIb3Ysl PU HEOOXOAUMOCTH
HHCTPYMEHTAJIbHbIE CPeICTBA.

3anucbiBaHMe KOPHS N-ii CTeNeHH B BU/IE CTENEHH ¢ IPOOHBIM MOKa3aTeeM U
Ha000poT.

®DopMyJIMpOBaHUE CBOICTB cTeneHeil. Boluuciienne crenetei ¢ pamoHaJbHbIM
NMoKa3aTeJieM, BbINOJIHEHUE NPUKUAKY 3HAYEHHsI CTeNEeHH, CpPaBHEHHE CTeNeHeil.
IIpeoOpa3oBaHue YHCJIOBBIX M OYKBEHHBIX BbIPA:KEHMIl, CO/IeP:KAIMNX CTENEeHH,
npuMensisi cBoiicTBa. Pelrenue noka3arebHbIX ypaBHEHHH.

O3HakoMJ/IeHHe ¢ TPUMEHEHHeM KOPHeil U cTeneHeli NPH BHIYUCIEHNUH CPEIHUX,
JeJIeHUH O0Tpe3Ka B «30J10TOM cedeHun». PelieHue NpUKIaIHBIX 32124 HA
CJIQKHBbIE MTDOIEHTDI

IIpeoOpa3oBanue aJre-
OpandyecKuX BbIpaKeHHIT

Beinosnenune npeodpa3oBaHuii BbIpa:keHuil, npuMeHeHHne Gopmy.1, CBI3aHHBIX
€0 cBOlicTBaMH cTeneHeil u 1orapugMoB.

Onpenesienne 001acTH A0NMYCTUMBIX 3HAYEHHH JJOTapH(PMIIECKOT0 BHIPAKEHH.
Pemenue jorapudpmMuyeckux ypaBHeHHil

OCHOBBI TPUTTOHOMETPUUN

OCcHOBHbBIE IOHATHSA

N3ydeHue pagnaHHOT0 MeTOAA H3MePeHHs YIJI0B BpallleHUsl U HX CB3M ¢
rpaaycHoii mepoii. U300paxeHue yriioB BpalieHusi Ha OKPYKHOCTH, COOTHeCeHue
BeJIMYHHBI YIJIA C er0 PACHOJIOKeHHEM.




Copep:xanue 00y4eHust

XapaKTepuCTHKA OCHOBHBIX BUIOB JIEATEILHOCTH CTYA€HTOB (HA YPOBHE Y4eOHbBIX
e cTBUi)

®DopmyIMpoBaHHe oNpeieIeHHil TPHTOHOMETPHYecKUX QYHKIMIi 115 yI/I0B
MOBOPOTA M OCTPBIX YIVIOB NPSIMOYI0JIbHOI'O TPEYTOJbHUKA U 00bSICHEHHE X
B3aUMOCBSI3H

OCHOBHBIEC TPUTOHOME-
TPHYECKHE TOXKIeCTBA

IIpuMeHeHHe OCHOBHBIX TPHTOHOMETPHYECKHX TOKAECTB /I BbIYHCICHHSI
3HAYeHUl TPUTOHOMeTPHYeCKHX GYyHKUMI 10 0AHOH M3 HUX

IIpeoGpa3oBanust npo-
cTeHIIUX TPUTOHOMETPH-
YeCKHX BbIPAKEHMIT

N3yyenne ocHOBHBIX (hopMyJ1 TPUTOHOMETPUH: (GOPMYJIBI CJIOKEHHUS, YIBOCHUS,
npeodpa3oBaHusl CyMMbI TPHTOHOMETPHYECKUX GYHKIMIi B NPOU3BeIeHHE U
NMPOHU3BE/leHHsI B CYMMY M IPpUMEHEeHMe NPH BbIYHCJIeHHH 3HAYeHUs
TPUTOHOMETPUYECKOI0 BHIPAsKEHUs] U YIPOIIEHUS ero.

O3HaKOMJIEHHE €O CBOIICTBAMH CHMMETPHH TOYEeK HA eIMHHYHOI OKPY:KHOCTH U
NpUMeHeHHe UX /UIsl BbIBO/IA (hOPMYJI IPUBEIeHUS

IIpocreiimne Tpuroxo-
MeTpHYecKHe YPAaBHEHHS U
Hepagencmea

Pemienne no ¢popmynaM U TPUrOHOMETPHYECKOMY KPYTIy IPOCTeifux
TPHITOHOMETPUYECKUX YPABHEHHIA.

IIpumeHeHne 00LUX METO/IOB pellleHHs] YPaBHEHUI (IpUBeJeHue K JIMHelHoMY,
KBaJpaTHOMY, MeTO/l Pa3JI0KeHHUs] HA MHOKUTEJIH, 3aMeHbI IlePeMEeHHOoi) npu
pellleHUY TPUTOHOMETPHYECKUX YPAaBHEHU. YMeHHe 0TMe4YaTh Ha Kpyre
DENIEHU IDOCTEANINX TOMTOHOMETDHYECKHX HEDABeHCTB |

ApPKCHHYC, aDKKOCHHYC,
ApPKTaHI'eHC YHCJIa

O3HakoMJ/IeHHE C IOHATHEM 00PATHBIX TPUTOHOMETPHYECKUX (PyHKIMIA.
N3yuyenue onpenejeHUil apKCHHYca, apKKOCHHYCa, APKTAHIeHCA YHCJIa,
(opmynnpoBanue ux, u300pakeHue Ha eJUHHYHON OKPYKHOCTH, IPUMEHEHHE
TIPH penieHnH YpaBHEeHH

®YHKIAA, UX CBOMCTBA U TPAOUKH

DyHKIUH.
IlonsATHE O HENPEPBIBHOCTH
bynkuun

O3HakoMJ/IeHHe ¢ IOHSITHEM NepeMeHHOii, TpuMepaMu 3aBHCHMOCTeH Mekay
nepeMeHHbIMH.

O3HakoMJ/IeHHe ¢ MOHSATHEM IpaduKa, onpeseleHHe NPHHALICKHOCTH TOYKH
rpaduky ¢pynxuuu. Onpeaesenune no ¢popmy.ie npocreiinieii 3aBUCHMOCTH, BUAA
ee rpadguxa. Boipaxenue no ¢popmy.ie 04HOIl nepeMeHHOMH Yepe3 Apyrue.
O3HakomJIeHMe ¢ onpenejienneM pynkuum, popmyauposanue ero. Haxoxnenne
00J1acTH onpeesieHHs1 U 00J1aCTH 3HaYeHnil GYHKIUU

CpoiicTBa pyHKIMH.
I'padpuueckas uHTEp-
npetanus. Ilpumepni
(yHKUMOHAJIBHBIX 3a-
BHCHMOCTeil B peajibHbIX
npoueccax u siBJIeHUAX

O3HakomiIeHHe ¢ npuMepamMu GyHKIMOHAJIBLHBIX 3aBUCHMOCTEH B peajibHbIX
npoueccax U3 CMe:KHbIX AHCHUIINH.

O3HakoMJIeHHe ¢ I0Ka3aTeJbHBIMHU PACCyskIeHHIMH HEKOTOPBIX CBOHCTB
JIMHEHHOM M KBaApaTH4HOH (yHKIMIA, IPOBeeHNe Hccae0BAHUS JTUHEIHOH,
KYCOYHO-JIMHeiiHOM, 1POOHO-THHeHOI 1 KBaAPATUYHO! (PyHKIMIi, MOCTPOEeHne
ux rpa¢uxoB. Iloctpoenne u urenue rpagpuxon pynkuuii. UccnenoBanue
pyHkumun.

CocraBienue BUI0B (PYHKIMIA 10 JTaHHOMY YCJI0BHIO, PellieHHe 3a1a4 Ha
IKCTPEMYM.

Beinosnenne npeodpa3oBanuii rpadpuka GpyHkuun

OopaTHble pyHKIUH

N3ydenue nonamua oopamnoit pynkyuu, onpeaeieHue BUa U nocmpoenue
epaduxka oopamnoit hynkyuu, Haxoxncoenue ee ooaacmu onpedenenHus u
oonacmu 3nauenuii. lIpumenenue cBoiicTB GyHKIUUHA NPU HCCIET0BAHUHI
YPaBHEHHUH U pellleHHH 3a4a4 Ha dKcTpeMyM. O3HaKOMJ/IeHHe ¢ HOHATHEM
CJI0KHOI (PyHKIIMH

CreneHHble, NOKa3aTeJbHbIE,
Jorapudpmuyeckne u
TPHTOHOMeTpPHYeCKHe
¢ynkuun. Odparubie
TPHTOHOMeTpHYeCKHe
byskuun

Boruncienne 3HaYeHui PyHKIMIA 110 3HAUYEeHHIO aprymMenTa. Onpenejenue
T0JI0’KeHUs TOYKH Ha rpaduke 1o ee KOOPAMHATAM M HA060pOT.
Hcnosb3oBanue cBOCTB QyHKIMI 111 CPABHEHUS 3HAYEHUH cTeneHeil u
Jorapugmos.

IlocTpoenne rpadpMkoB cTeneHHbIX U JOrapupMuyeckux PyHKIHUI.
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Ilpooonscenue madnuyvl

Copep:xanue 00y4eHust

XapakTepuCTHKA OCHOBHBIX BH/IOB JIESITEJIbHOCTH CTYAEHTOB (Ha YPOBHE Y4eOHBIX
JnecTBUi)

Pemenne nokazaTeIbHbIX U J10rapH(MUYECKUX YPABHEHHIi H HEPABEHCTB 110
H3BECTHBIM AJITOPHTMAM.
O3HakoMJ/IeHHe ¢ IOHSITHEM HeNpepbIBHON Nepuoanyeckoil GyHKIHH,
(opmyanpoBaHne CBOMCTB CHHYCA U KOCHHYCA, IOCTPOeHHE HX I'PAQUKOB.
O3HakoMJIleHMe C TNOHATHeM TapMOHMYeCKMX Koje0aHuii W mnpuMepaMy|
rapMOHMYECKHX Koje0aHuii MJIsl ONMCcaHUs TpoueccoB B (u3MKe H IPYyrux
00/1aCTSIX 3HAHMSI.
O3HakoMJileHMe ¢  TOHSTHeM  pa3pbLIBHOH  mNepHoauYeckoil  (QyHKIMH,
(opmyTHpoBaHHe CBOICTB TAHreHca M KOTAHTeHCa, NOCTPOeHHe UX rpa¢guKoB.
IIpumeHneHue cBOMCTB QyHKIMI VI CPABHEHUS 3HAYEHUH TPUTOHOMe-
TpuYecKHX GyHKIU, pelleHusi TPUTOHOMEeTPHYeCKHX YPABHEHHU.
Ilocmpoenue zpaghukog obpamuvix MPpUZOHOMEMPULECKUX PYHKYUIL U
onpedenenue no zpagukam ux ceoiicms.
BeinosiHeHHe npeoOpa3oBaHus rpa)uKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocsienoBaTeIbHOCTH

O3HakoMJ/IeHHe ¢ IOHSITHEM YHCJI0BOI N0C1e10BaATeILHOCTH, clIoco0amMu ee
3aJ]aHUsl, BBIYHCICHUSIMH ee YJICHOB.

O3nakomnenue c NOHAMuUeEM npedena nocied06amenbHOCmuU.
O3HakoMJ/IeHHe ¢ BBIYHCIEHHeM CYMMbI 0€CKOHEYHOr0 YHCJI0BOro psiia Ha
npuMepe BbIYHCIEHHSI CyMMbI 0eCKOHeYHO YObIBaIOLIell reoMeTpHYecKoii
nporpeccum.

Pemenne 3aga4 Ha npuMeHeHne GopMY.JIbI CYMMBbI 0€CKOHEYHO YObIBaroIeii
reoMeTpHYecKoii mporpeccuu

IIponsBoaHas u ee npu-
MeHeHHe

O3HakoMJ/IeHUE C IOHSAITHEM IPOM3BOIHOM.

N3yuyenue u ¢popmyupoBaHue ee MEXAaHHYECKOI0 H F€OMETPHYECKOI0 CMbICIIA,
H3y4YeHHUe AJITOPUTMA BbIYUC/ICHUS NPOU3BOIHOI HAa NpUMepe BbIYHCICHUSs
MIHOBEHHOI CKOPOCTH M YIJ10BOT0 KO3(puuHeHTa KacaTeIbHOM.
CocraBiieHHe ypaBHeHHs1 KacaTe1bHOM B 001eM BH/E.

YcBoenue npaBui g depeHIHPOBAHUS, TA0JIMIBI IPOU3BOIHBIX
3JIeMeHTAPHBIX GyHKIMIi, NpuMeHeHne 115 AU depeHIUpoBaHus PYHKLMIA,
COCTABJICHHS] YPABHEHHs KacaTeJIbHOI.

H3yyenue Teopem 0 CBSA3M CBOWCTB (PYHKIUM M MPOM3BOIHOM, (POPMYJIMPOBKA
HX.

IIpoBeaeHue ¢ MOMOIIBLIO MPOU3BOIHON HccIe0BaHUS (PYHKIINH, 32IaHHOMH
¢opmynoii.

YcraHoB/IeHHE CBSA3M CBOWCTB (YHKIMU U MPOM3BOIHOM M0 UX rpadukam.
IIpuMeHeHne IPOU3BOAHOM /15 pellleHUs 3a1a4 HA HAX0XKIeHHe Hau0oJIbLIero,
HAHMeHbIIero 3Ha4YeHUs M Ha HAXO0K/IeHHe IKCTpeMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HaKoMJ/IeHHE C IOHATHEM WHTErpaJia v MepBoo6pa3HoOii.

N3y4yeHune npaBuJia BbIYMCIIEHHS IEPBO0Opa3Hoii n Teopembl Hbl0TOHA—
JlelioHnua.

Pemenne 3aqa4 Ha CBSI3b MepPBO0GPA3HOIl U e MPON3BOIHOI, BHIYNCIEHIE
NepBoo0pa3Ho ISl JaHHOM (pyHKIMH.

Pemenne 3aqa4 Ha NpUMeHeHNe HHTETPAJIA VISl BLIYHCIEHUS QU3HYECKHX
BeJIMYMH H IJI0IIAAei

YPABHEHUSI U HEPABEHCTBA

YpaBHEeHMS U CHCTEMBbI
ypaBHeHuii HepaBeHcTBa U
CHCTeMbl HEPABEHCTB C ABYMs
nepeMeHHbIMH

O3HaKoMJIeHHE C l'lpOCTef/iIIII/lMl/l CBCACHUSIMHU 0 KOPHAX anreﬁpanqecknx

ypaBHeHl/lf/i, MOHATUAMM UCCJICAOBAHUA ypaBHeHI/Iﬁ H CHCTEM ypaBHeHl/Iﬁ.
"3y‘-lelll/le TEOPUH PABHOCUJIBLHOCTH ypaBHeH“ﬁ H €¢ NMPUMECHEHMUS. I'IOBTope}me
3aImMUCH pemeHust CTaHAAPTHBIX ypaBHeH“ﬁ, npueMon npeoGpasoBaHnﬂ

ypaBHeHl/lﬁ AJISl CBEACHUSA K CTAHAAPTHOMY YPAaBHEHHUIO.
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Ilpooonscenue madnuysl

Copep:xanue 00y4eHust

XapaKkTepuCTHKA OCHOBHBIX BH/IOB JIESITEJIbHOCTH CTYAeHTOB (Ha YPOBHe Y4eOHBIX
e cTBUA)

Pemienne panuoHalbHbIX, HPPALHOHAJIbLHBIX, I0KA3ATEIbHBIX U
TPHTOHOMETPUYECKHX YPABHEHMI M CHCTEM.

Hcnonb3oBanne coiicTB H rpagukoB pyHKIMii 1151 pelieHUs ypaBHEHMIA.
IloBTOpEHHE OCHOBHBIX IPHEMOB PELICHUS CHCTEM.

Pemienne ypapHeHuii ¢ npuMeHeHHeM BeeX IPUEMOB (Pa3JI0sKeHUS Ha
MHOKUTE/IU, BBEICHUSI HOBBIX HEM3BECTHBIX, I0JCTAHOBKH, rpadguyecKkoro
MeTO0/a).

Pemenne cucremM ypaBHeHMIi ¢ IPUMEHEHHEM Pa3IHYHBIX CIIOCO00B.
O3HakoMmJ/IeHHE ¢ 00IIUMH BOIIPOCAMH PelIeHUs HEPABEHCTB U HCIO0Jb30BaAHHE
cBONCTB U rpaduKkoB GyHKIUI NIPH pelliecHHH HepaBeHCTB. Penlenne HepaBeHCTB
M CHCTEM HePABEeHCTB ¢ IPHMEHEHUEM Pa3JIM4YHbIX CIOCO00B.

IIpuMeHeHne MATEMATHYECKHX METO/0B /ISl PELICHHS COAePKATeNbHBIX 32124
M3 Pa3JUYHBIX 00/1acTeil HayKHu M pakTUKHU. HTepnpeTnpoBanue pe3yibTaTOB
€ Y4€TOM peasibHbIX OrpaHHYeHHIl

3JEMEHTHI KOMBUHATOPUKH, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHbIE IOHATHS
KOMOMHATOPUKH

H3yyenue npaBu/jia KOMOMHATOPUKHU U PUMEHEHHeE NIPU PelieHH
KOMOMHATOPHBIX 3a/1a4.

Pemrenne KOMOMHATOPHBIX 32124 MEeTOA0M Nepedopa U M0 NPaBUJIY YMHOKEHHSI.
O3HakoMJ/IeHHe ¢ TOHATHMH KOMOMHATOPUKHU: Pa3MelleHUSIMU, COYeTAHUSIMH,
nepecraHoBKamMu H GpopmyJiaMu 1Jisl UX BbluMcieHus. O0bsicHeHUE U
npuMenenue GpopMy.J JJIsi BbIYUCIEHHS] pa3MellleHUii, epecTaHOBOK U
COYeTAHUI NMPH pelIeHUuN 3a1a4.

Osnaxomiienune ¢ 6uHomom Herorona u Tpeyroibuukom Ilackans. Pemenue
NMPAKTHYECKHX 32/1a4 € MCNOJIb30BAHHEM NMOHSATHIl M MPaBUJ KOMOMHATOPUKH

DJIeMeHThI TeOpUU
BePOSITHOCTE

H3yyeHue KjaccuuecKoro onpeejeHusi BEpOATHOCTH, CBOICTB BEpPOSITHOCTH,
TeopeMbl 0 CyMMe BEpPOSITHOCTEI.

PaccMoTpeHue npuMepoB BhIYUC/IeHUSI BeposiTHOCTel. Penrenue 3a1au Ha
BbIYHC/I€EHHE BEPOATHOCTElH COOBITHI

IIpencraB/ienue JaHHBIX
(TadJIMUbI, AMATPAMMBI,

rpapuku)

O3HaKkoMJIeHHE ¢ NpeaAcCTaBJICeHUEM YUCT0BLIX JAHHBIX U UX XapaKTePUCTUKAMMU.
Pemenue NPAaKTHYCCKHUX 3a4a4 Ha oﬁpaﬁoncy YUCJIOBBIX JAHHBIX, BBIYHCJICHHUE
HX XapPaKTEPUCTHK

I'EOMETPUSA

IpsiMbie H NJIOCKOCTH B
MPOCTPaHCTBE

DopMyJIMPOBKA U NPUBEAEHHE I0KA3aTEIbCTB NPU3HAKOB B3aUMHOT'0
pacnoio:keHusi NPSAMBIX U IUIOCKOCTell. Pacno3naBanue Ha yepTe:kax U MoOJeJsIX
PA3JIMYHBIX CJIy4YaeB B3aHMHOI0 PaclojI0:KeHUsI MPSIMbIX H IIOCKOCTEH,
aprymMeHTHpPOBaHHE CBOMX CY:KAeHUd. @opMy/MpoBaHue onpeaeeHuid,
TMPU3HAKOB U CBOWCTB MapajjieJbHbIX U MepPHeHINKYISAPHbIX JIOCKOCTEi,
JBYTPAHHBIX U JUHEHHBIX YIJI0B.
Bbino/iHeHne NOCTPOEHHs YIJI0B MKy NMPAMbIMHU, NPSIMOIi U IJI0CKOCTHIO, MEKY]|
MJIOCKOCTSIMHM MO ONMCAHUIO M PACTIO3HABAHUE UX HA MOJIEJIsIX.
IIpuMeHeHUe MPU3HAKOB M CBOICTB PACHOJIOKEHUS NMPSIMBIX H IJI0CKOCTEl Npu
pelleHnH 3a1a4.
N300pakeHHe HA PUCYHKAX U KOHCTPYMPOBaHHMe HA MOJIe/IAX NepHeHIHKY.IAPOB
M HAKJIOHHBIX K IJIOCKOCTH, IPSIMBIX, IapaJllebHbIX IVIOCKOCTeH, YIJ10B MEKAY
MPSAMOii ¥ MJIOCKOCTHIO M 000CHOBAHME MOCTPOEHHUSI.
Pemenne 3a1a4 Ha BbIYMCIEHHE T€OMETPHYECKUX BeJIHYrH. OnuchI- BaHUe
PACCTOSAHUSA OT TOUKH A0 IJIOCKOCTH, OT NPSIMO 10 IVIOCKOCTH, MEKIY
IUIOCKOCTAMHU, MeKAY CKPeIMBAIIIUMHUCS NPAMBIMHI, MEKAY NPOH3BOJIbHBIMHA

(¢urypamu B npocTpaHcTBe.
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Ilpooonscenue madnuyvl

Copep:xanue 00y4eHust

XapakTepuCTHKA OCHOBHBIX BH/IOB JIESITEJIbHOCTH CTYAEHTOB (Ha YPOBHE Y4eOHBIX
e cTBUA)

®opMyJIMPOBAHME U JOKA3LIBAHNE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM

CylIeCTBOBAHMS, CBOICTBA).

HN300paxeHue HA YepTeKaAX H MOJeJIAX PACCTOSIHUS U 000CHOBaHHE CBOUX

cysxaeHnii. OnpenejieHue 1 BbIYUCICHHE PACCTOSHUN B IIPOCTPAHCTBE.

IIpumenenne ¢popmMy.1 1 TeopeM IVIAHUMETPHH /s PeLLICHUSA 32124,
O3HaKOMJICHHE ¢ IOHATHEM NAapPaJLIeIbHOT0 NPOEKTHPOBAHNS U €r0 CBOMCTBAMH.
Dopmynrupoeanue meopemvl 0 RNIAOULAOU OPMO2OHANBLHOU NPOEKYUU
IMHO20y201bHUKA.

IIpumeHenne Teopuu 1Jist 000CHOBAHMS MOCTPOCHHUI 1 BLIYHCJICHMIA.

ApryMeHTHPOBAaHHE CBOMX CYKJACHMIl 0 B3aHMHOM PAaCHOJI0KEHUH

MHororpaHHUKH

OnucaHue M XapaKTePUCTHKA Pa3JIMYHBIX BUI0B MHOTOTPAHHUKOB,
nepevyucaeHHe UX 3J1eMeHTOB U CBOIiCTB.

M300paskennie MHOrOrpaHHUKOB M BbINOJHEHHE NOCTPOCHHSI HA H300paKeHUAX H
MO/eJIsIX MHOTOTPAHHUKOB.

Bbluncienne JIMHEHHbBIX 371eMEHTOB U YIJIOB B NPOCTPAHCTBEHHbBIX
KOHGUrypauusx, apryMeHTHPOBAHUE CBOUX CYKIeHMil. XapaKTepuCTHKA U
H300paxeHHe CeYeHUS,PA36EPMKU MHO202PAHHUKOG, BBIYUCICHUE IO el
TOBEPXHOCTEIA.

IlocTpoenue mpocreiux ceyeHuil Kyda, npusmsl, mupamuasl. [lpumenenue
¢axToB M CBeleHUIi U3 IJIAHUMETPHUH.

O3HakoMJ/IeHHe ¢ BHIaMH CHMMeTpPHii B pocTpaHCcTBe, (popMyanpoBaHne
onpe/ieJIeHUi U CBOMCTB. XapaKTePUCTHKA CUMMETPHUH TeJl BPALLEHUA U
MHOTOTPAHHHKOB.

IIpumMeHeHue cBOMCTB CUMMeTPUM NPH pelieHuM 3a1a4. Mcnosb3oBanue
npuodpeTeHHbIX 3HAHMIT ISl HCCIeIOBAHUS U MO/IeJTUPOBAHUS HECT0KHBIX
3aga4.

M300paskeHne 0CHOBHBIX MHOTOrPAHHHKOB M BbINOJIHEHHE PHCYHKOB 110

Tenamn MOBEPXHOCTH
BpalcHust

O3HaKoMJ/IEHHE C BUIAMHU TeJI BpallleHus, popMyIMpoBaHHe UX ONpeaeTeHuil 1
CBOIiCTB.

DopMyJIMPOBAHHE TEOPEM 0 CEUEHHH IIAPA MJIOCKOCTHIO U MJIOCKOCTH,
KacaTeJbHOI K cdepe.

XapakTepucTHKA U H300pakeHne TeJl BpalleHusl, X Pa3BepPTKH, CeYeHHUs.
Pemnenne 3a7a4 Ha MOCTPOEHHE CeYeHUIl, BLIYHCIEHUE IJTUH, PACCTOSTHHIA, YIJIOB,
wiomaneii. [IpoBenenne 1oka3aTeIbHBIX PacCy:KIeHMI P pelieHUH 3a1a4.
IIpuMeHeHne CBOICTB CHMMETPHH MPH PelieHHH 32124 HA TeJia BpalleHus,
KOMOMHAIMIO TeJI.

M300pakeHne 0CHOBHBIX KPYIJIBIX TeJ M BbINOJHEHHE PHCYHKA 10 YCJIOBHIO
3a1a4uu

I/I3Mepemm B reoMeTpuun

O3HakoMJ/IeHHE C TOHATHAMH IJIOIIAAHM H 00beMa, aKCHOMAMH M CBOIiCTBaAMU.
Pemenne 3a7a4 Ha BbIYHCJICHHE UIOMIA/iEH MVIOCKUX (PUIYP ¢ IPUMEHEHUEM
COO0TBeTCTBYIOIIUX GopMy.a U pakToB U3 INIaHUMeTpuH. M3y4yeHue TeopeM o
BbIYMCJIEHHH 00beMOB NPOCTPAHCTBEHHBIX TeJl, PellieHHe 32124 Ha IPUMeHeHne
(opmyn Berunciienus: 00bemMoB. U3yuenue ¢opmyJ1 1Jist BBIYUCTCHHS IUI0MIA el
MOBEPXHOCTell MHOTOrPAHHUKOB M TeJl BpaLlleHUs.

O3HakoMJ/IeHHE C METOI0OM BBIYHCJICHHS MJIOLIA/IM TIOBEPXHOCTH c(ephl.
Pemenne 3a1a4 Ha BbIYHC/IeHHe IUIOLIA/1ei IOBEPXHOCTH NPOCTPAHCTBEHHBIX
TeJ

KoopaunaTtsl 1 BeKTOpPBI

O3HakoMJ/IeHHE ¢ IOHATHEM BeKTopa. U3ydyenne 1ekapToBoii cucTeMbl KOOPAHHAT]

B IPOCTPAHCTBE, NMOCTPOCHHE IO 3aJAHHBIM KOOPAHHATAM TOYEK H HJIOCKOCTeﬁ,
HaX0XKICHHE KOOPAUHAT TOYECK.
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Okonuanue maoauyol

XapaKTepncnma OCHOBHBIX BU/10B 1€AT€JIbHOCTH CTY1€HTOB (Ha YpoBHE yqeﬁﬂmx

Conep:xaHue 00y4eHHsT . .
Aep y e cTBUA)

HaxoxxneHune ypaBHeHHU# OKPY:KHOCTH, cepbl, INIOCKOCTU. Bouuciienue
PACCTOSIHUI MKy TOUKAMM.

N3yyenue cBOICTB BEKTOPHBIX BeJIHYHH, IPABUJI Pa3JI0KeHHUs] BEKTOPOB B
TPeXMEPHOM IPOCTPAHCTBE, IPABHJ HAXO0KACHHS KOOPAMHAT BEKTOPa B
NPOCTPAHCTBE, NPABUJI ACCTBUIl ¢ BEKTOPAMHU, 3aJaHHLIMH KOOPAMHATAMH.
IIpuMeHeHne Teopuu NPH pelliecHUH 32124 Ha JelicTBUS ¢ BekTopamu. U3ydenue
CKAJIIPHOT0 IPOM3BEeHNs BEKTOPOB, BEKTOPHOI0 yPaBHEHHs NIPSIMOii 1
10cKocTU. IIpuMeHeHne TeOpUM NPH PelIeHNH 32124 HA AeiicTBHA ¢
BEKTOPaMH, KOOPAUHATHBI MeTO/1, IPUMEHEHHE BEKTOPOB /ISl BBIYUCICHUS
BCJIMYHUH YIJIOB U paccTosiHuil. O3HaKOMJIEHHE C 10KA3aTEIbCTBAMHU TeOpeM
cTepeoMeTPHH 0 B3AUMHOM PAaCIO0JIOKeHUH NPSAMBIX H ILIOCKOCTei ¢
HCI0JIb30BAHHEM BEKTOPOB

YYEBHO-METOAUYECKOE 1 MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHHME ITPOTPAMMBI YYEBHOM JUCIHUATILIVHBI
«MATEMATHUKA»

Kabuner marematuku Nel7

- pabouee MecTO IpernoiaBaTes;

- pabourie MecTa 00yUaroIuXCs;

- CTEH]IBI;

- MaTeMaTu4eckue GopMyJIbl;

- FeOMeTpHYecKre QUTypHl;

- JINHEWKA-TPEYTOJIbHUK;

- MaKeThl TEOMETPUUECKUX TElT;

- TUTAKAaTHI,

- TPaHCHOPTHP;

- LIUPKYJIb;

MoO6wibHBIN poeKIMoHHbIN kKoMIulekT: HoyTOyk Samsung ND-RC710 MyneTumeuitHbIit
npoektop RoverLight DVS 850

OKpaH NepEeHOCHOU

Omneparmonnas cuctema Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double
Commander, FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019
Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KomnbroTepHsIit KITacc ¢ JTMIEH3NOHHBIM TPOTPAMMHBIM 00eCTIeUeHHEM U
MyJIbTUMEANIHBIM TIpoekTopoM NelQ



- TEXHUYECKHE CPEJICTBA OOyUCHUSI:

Cucremnsrii 6;10k (10 mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

MonwuTop (10 mt.): LG Flatron W1943C

Cucremnsrii 6;10k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MomnuTtop: LG Flatron W1943C

[Tpuntep Samsung ML-1640

Ckanep HP Scanjet G2410

AyJIMO KOJIOHKH

Omneparmonnas cuctema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: byxranrepus 8 yueOHas BepcHs

1C: Byxranrepus 8.1 yueOHas Bepcus

1C: byxrantepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double,
Commander, FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite,
Codec Pack, LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight
Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET,
Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView
[Tomernienue A caMoOCTOSATENBHON pabOThl (OMOTMOTEKA, YUTAIBHBIN 3aJ1 C BBIXOJOM B
ceTb MIHTEpHET)

Cucremnslii 6510k(61T.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

Mounutop(6 mT.): BENQ E910

Cucremnsrii 6;10k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Mounutop: Acer V226HQL

M®V: Canon IR 2520

Cucremnsrii 6;10k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MomnuTtop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 nroiima

Ayamno KOJIOHKH

Onepanuonnas cucrema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP,Double Commander.



JUTEPATYPA

OCHOBHAS JIMTEPATYPA

1.Mopaxosua A.I'. MaTemaTtuka:anreOpa 1 Hagajla MaTeMaTHIeCKOTO aHamu3a,reomerpus. 10- k. . B 29. Ul
.Y4eOnuk s obmeobpasoBat. Opranmsanuil 6a30BLI YPOBEHB -5-¢ H31.,cTep. -M:Muaemo3una,2020.-
455c.:um.

2.Mopakosuu A.I'. Matemaruka: anreOpa 1 Hayajla MaTeMaTH4ECKOro aHanusa, . 10 kiace, 4.2 :y4eOHUK —
M:Mmuemosuna,2020.-351c¢.

3. [TaBmovenko 0.B. Maremaruka: yue6. aiust CI1O/mon pea. 10.B. TlaBntouenko. — 4-e uzf., nepepad. u
nor.-M.: FOpaiit, 2020

JlonoiHUTeIbHAS JUTEpaTypa

1.baBpun U.11. Matemaruka:yueouuk u npaktukym s CI10. -2-e uzn.,nepepa6. u non. —M:lOpaiir,2019.-616¢. —
ISBN 978-5-534-04101-9. —Tekct:anekrponnsiii //ABC FOpaiit (caiit). —URL:https://biblio-online.ru/bcode/426511
2.Kpemep H.III. Marematuka ajst Kosuieakeii:yae6. mocodue. -10-¢ uzg.,mepepad. u gon. —M:IOpaiit,2019.-346¢. —
Pexxum nocrymna:http://www.biblio-online.ru/book/DIC3ESCB-6347-41C1-B161-94782774D897

3.boromornos H.B. I'eometpusi:yued. mocobue anst CI10. —M:FOpaiit,2019.-108c. -ISBN 978-5-534-09528-9. —
Texcr:amakTporHbIi // OBC FOpaiit (caiit). “URL:https://biblio-online.ru/bcode/428060

HUHTEPHET PECYPCbI

1.ITopran BpsiHCKOrO TOCYIapCcTBEHHOrO arpapHoro yHuBepcutera Pasnmen «Hayunas OuOnmorexa»
[TomHOTEKCTOBBIE JOKYMEHTHI http://www.bgsha.com

2.1C «EnuHOE OKHO IIOCTyma K 00pa3oBaTeNbHBIM pecypcam». denepalbHOr0 areHTCTBA MO 0Opa30BaHHIO
http://window.edu.ru

3.DNeKTpOHHO-ONOMHOTEeYHAS CHCTeMa H3IaTeNhcTBa «JlaHb» http://e.lanbook.com/

4.baza nanHbIx «Ai [Tu Dp Mennay http://www.iprbookshop.ru/

5.9nexrporHo-0nbHoTeuHas cucremMa « MTHO®OPMUO» www.informio.ru

6.2nekTpoHHO-0nOHoTeYHas cucteMa «Agriliby http://ebs.rgazu.ru/

7.2nexTpoHHO-0MONHoTeYHas cucTeMa "HannonansHbIH nudposoii pecypc "PYKOHT" http://rucont.ru
8.0nexrponHO-6nOMoTewHas cucrema "BOOK.ru" https://www.book.ru/

Hcnosb3oBanue aKTUBHBIX 1 HHTEPAKTUBHBIX (JOPM NpOBeAeHUS 3aHATHH

B mensx peanusalMu KOMIIETEHTHOCTHOTO MOJXO0Ma, Ui (OPMHUPOBAaHHMS ¥ Pa3BUTHUS OCBOCHHBIX
KOMITETEHIMI 00YYaIOIINXCs, B IPOLIECCe U3YUEeHUsI 00Iero yueOHOro mpeiMeTa UCTIOMb3YIOTCS CIIEAYIOIINE
AKTHBHbBIC M HHTEPAKTUBHbBIC (DOPMBI IPOBEICHNUS 3aHATHIA:

TBOPYECKHE 3a/IaHUs

JIeKnus-0ecena,

JIEKIIUS-TUCKYCCHS,

JICKIHSI C IPUMEHEHUEM OOpaTHOM CBSI3H,

JICKIHSI —TIPe3eHTALHS,

poOIeMHAsT JICKIIU,

MeTOJ] pabOTHI B MANBIX TPYIIIAX,

METO/I IPOCKTOB,

MIPe3CHTAIHS HAa OCHOBE COBPEMEHHBIX MYJIbTHMEIUHHBIX CPEIICTB


/9базовый
http://www.bgsha.com/
http://window.edu.ru/library
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.informio.ru/
http://ebs.rgazu.ru/
http://rucont.ru/
https://www.book.ru/

KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHMS YUEBHOMN JACHUILIMHBI
KoHTponb 1 oOIleHKa pe3yabTaTOB OCBOSHMS JUCIMIUIMHBI OCYIIECTBISIETCA TIpENojaBaTesieM B IIpolecce
MIPOBEAEHUST YCTHOTO U MHCBMEHHOTO OIpOCa, TECTUPOBAHUS, a TAKXKE BBIMONHEHUS] 00yUYarOMMMUCS HHAUBHIYAIbHBIX

3a/laHui, IPOEKTOB, UCCIIECIOBAHUM.

PesyabTaThl 00yueHus
(IpeaMeTHbIE Pe3yJabTAThI)

@DopMbI U METOABI KOHTPOJISI U OLIeHKH
pe3yJIbTaToB 00y4eHust

B pe3y/ibTaTe 0CBOEHHUS TUCUMILIHHbBI 00y4aloLIMiics
[10JIKEeH NMPO/IEMOHCTPHPOBATD NPEAMETHBIE Pe3yJIbTATHI
OCBOEHHUS yueOHoii Tucuumimebl "MatemaTuka'':

- chOpMHPOBAHHOCTH MPEJICTABICHUH O MECTEe MaTEMaTHKH B
COBpEMEHHOH HAay4YHOH KapTHHE MUpa; IOHUMaHHe POJIH
MatemaTiky B GOPMUPOBAHUY KPYyro3opa U (yHKIIHOHAIBHOH
rPaMOTHOCTH YeJIOBEKa IS PEIICHUs MPAaKTUIECKUX 3a/1ad;

OnepaTuBHBII KOHTPOJIb B hopMme:

- IPOBEPKHU U OLICHKH IPAKTHYECKUX PaldoT;
- BBITIOJIHCHHE JIOKJIA]IOB;

- IpOBEpKa M OIeHKa pedeparos;

- IPOBEpPKa M OIEHKA MPE3CHTAINH;

- 3all[UTa IIPOCKTOB;

- TECTOBBIH KOHTPOJIb.

- BJIaJICHUE OCHOBOIIOJIAralOIIIMU MaTEMAaTHYECKUMH
MOHSATUSAMH, TCOPUSAMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMHU;

BEPEHHOE MOJIb30BAHNE MAaTEMAaTUUECKON TEPMHUHOJIOTUEHN U
CHMBOJIMKOI;

OmnepaTtuBHBII KOHTPOJb B opMe:

- IPOBEPKHU U OI[EHKH MPAKTUIECKUX padoT;

- UHIUBUAYaJIbHBIA YCTHBIN ONPOC;

- (pOHTANBHBINA YCTHBIN OIPOC;

- TECTOBBIIl KOHTPOJIB;

- BBITIOJIHEHHUE JOKJIAJIOB;

- HaOJTI0/IeHNe 32 HaBBIKaMU PabOTHI B TII00AIBHBIX, KOPIOPATHBHBIX U
JIOKaJIbHBIX NH()OPMAIIMOHHBIX CEeTSIX;

- IPOBEPKa M OIEHKa pedeparos.

- BIIaZICHHE OCHOBHBIMH METOJIaMH HAay4HOTO ITO3HAHMS,
ICIIOJIb3yEMBIMH B MaTeMaTHKe: HaOJII0ICHHEM, OIIMCAHUEM,
I3MEpPEHNEM, IKCIIEPUMEHTOM; YMEeHHE 00pabaThiBaTh,
OOBICHATD Pe3yJIbTAaThl IPOBEACHHBIX OIBITOB M JIeIaTh
BHIBOJIBI; TOTOBHOCTB M CIIOCOOHOCTD TIPUMEHSTH METOIBI
[TO3HAHMS TIPH PEIICHUN NPAKTHYECKUX 3a71a4;

OmnepaTuBHBII KOHTPOJb B GopMe:

- IPOBEPKH H OI[EHKH MPAKTUIECKHUX PadoT;
- TECTOBBIN KOHTPOJIb;

- 3aIl[UTA IIPOEKTOB.

- cOopMHPOBAHHOCTH YMEHHUS J1aBaTh KOJINYECTBEHHBIE OLICHKU
M IPON3BOJIMTH PAcUYETHI 10 MaTeMaTH4eCKuM Gopmyam u
ypaBHEHHSIM;

OnepaTHBHBIA KOHTPOJIb B hOopMe:

- IPOBEPKHU M OI[EHKH MPAKTUIECKHUX padoT;
- BBITIOJTHEHHUE JOKIIAJIOB;

- IPOBEpKa | OIleHKa pedepaTon

- 3aIIUTa IPOEKTOB;

- TECTOBBII KOHTPOJIb;

- BJIAICHUC IIpaBUJIaMH TEXHUKH 0e30MmacHOCTH npu
MCITI0JIb30BAHWH HaIrJIAAHBIX HOCOGHﬁ;

OnepaTHBHBIA KOHTPOJIb B hopMe:

- IPOBEPKH U OI[EHKH MPAKTUIECKHUX padoT;
- IPOBEPKa KPOCCBOP/IOB;

- ppOHTANBHBINA YCTHBIH OIPOC;

- IPOBEpKa M OIeHKa pedeparos.

- c(OPMHUPOBAHHOCTH COOCTBEHHOM MO3HUIIUH MO OTHONICHHUIO K
aTeMaTHYecKol HHpOpPMaILIIH, OTy4aeMOoil U3 pa3HbIX
MCTOYHUKOB.

OmnepaTHBHBIH KOHTPOIIb B hopMe:

- IPOBEPKHU U OLICHKH MPAKTHYECKUX PaborT;

- TECTOBBIil KOHTPOJIb;

- 3alUTa TIPOCKTOB;

- BBINIOJIHEHUE UHIMBUIYalIbHbIX 3a[aHUl ¢ TpUMeHeHneM Internet

[IpomexyTounas arrectauusi B Gopme nuddepeHIpoBaHHOrO 3aueTa Mo 3aBePLICHHIO Kypca JUCIUILTHHBI




DopMBI 1 METOJTBI KOHTPOJIS M OLIEHKU PE3YNIBTaTOB 00yUYEHHs AOKHBI O3BOJIATH MPOBEPATH Y 00yUaIOIIUXCSI
HE TONBKO C(HOPMHUPOBAHHOCTH MPEIMETHBIX PE3yIbTATOB, HO U PA3BUTUE IMYHOCTHBIX H METANIPEAMETHBIX PE3YJIbTaTOB

oOyueHus.

PesyabTaThl
(INYHOCTHBIC M MeTANlPpeIMeTHbIE)

OcHoBHbIE TOKA3aTeIU OLEHKH
pe3yJbTara

q)OpMLI U METOABI KOHTPOJIA U
OLCHKH

JIMYHOCTHBIE pe3yjabTaThbl

- TOPAOCTH U YBOKEHHS K HCTOPUU U
JIOCTIKCHHUSIM OT€UECTBEHHOM MaTeMaTHIECKOM

HayKH; MaTeMaTHYECKU TPaMOTHOE TIOBEJICHHUE B

Mpo¢eCCUOHATBEHOM EITENEHOCTH U B OBITY TIPH
00palIeHUN ¢ MaTepraiaMi 1 MPOIIECCaMU;

- IPOSIBIICHUE
IpakIaHCTBEHHOCTH,
[aTPHOTH3MA;

- 3HaHHME UCTOPHHU CBOEH CTPAHBI;
- IGMOHCTpALHs TIOBE/ICHHS,

JIOCTOMHOTO rpaxkaannHa PO

WHTtepnperanus pe3yabTaToB
HaOJI0/IeHHH 32 IeSITEIBHOCTBIO
00y4aromerocs B MpoLecce OCBOSHUS
00pa30BaTeILHON IIPOTrPaMMEI

- IPOBEPKU U OIEHKH MPAKTHYECKUX
pabor;

- TECTOBBII KOHTPOJIB;

- 3alIUTa IPOEKTOB;

- BBINIOJTHEHHUE MHANBUYJIbHBIX
3agaHuil ¢ npuMeHeHueM Internet

TOTOBHOCTH K MPOJIOJKEHHUIO 00pa30BaHuUs U
[TOBBINICHUS KBATU(UKAIUN B U30paHHOM
[TpO(ECCHOHATTBHOI EITEILHOCTH U 00 BEKTUBHOE
DCO3HAHUE POJIM MATEMATHYCCKIX KOMIICTCHITHIA B
bTOM;

- IPOSIBJIEHUE AKTUBHOU
JKH3HCHHOM MO3UIIHH;

- IPOSIBIICHHUE YBAXKEHUS K
HAIIMOHAIBHBIM U KYJIBTYPHBIM
TpaauLUsIM HapooB PD;

- YBOKCHHUE OOIICYCTIOBEUCCKUX U
JIEMOKpPATHUECKUX LIEHHOCTEH

- IEMOHCTpalUsd rOTOBHOCTH K
UCITIOJITHCHUIO BOMHCKOT'O J0JIra

WnTtepnperanus pe3yasTaToB
HaOII0IeHNH 32 IeSITeTbHOCTBIO
00y4aromerocs B MpoLecce OCBOCHUS
00pa3zoBaTenbHON IPOTPaMMBEL.

- IPOBEPKY U OIIEHKH IPAKTHYECKUX
pabor;

- IPOBEPKa KPOCCBOPJIOB;

- (hpOHTATIBHBII YCTHBIN OIIPOC;

- IPOBEpPKa M OIeHKa pedeparTos.

YMEHHUE HUCIIOJIb30BATh AOCTHKCHUSA COBpeMeHHOﬁ

MaTeMaTUYeCKOM  Haykd W MaTeMaTH4ecKuX
FCXHOJIOTMH Ul TOBBILIGHUS ~ COOCTBEHHOT'O
HTEJUIEKTYyaJ bHOTO  Pa3BUTHUsL B BBIOpAHHOMN

F[pO(beCCPIOHaJILHOﬁ JACATCIIBHOCTH,

- IEMOHCTpAIHNs
c(hopMHPOBAaHHOCTH
MHPOBO33PEHUS, OTBEYAIONIETO
COBPEMEHHBIM PEansiM;

- MPOsIBJIEHNE OOIECTBEHHOTO
CO3HaHUS;

- BOCHIUTaHHOCTb M TAKTHYHOCTB;
- IGMOHCTpAIINS TOTOBHOCTH K
€CaMOCTOSITENILHOU, TBOPYECKOM
JeATeTbHOCTH

WHTepriperaiys pe3yabTaToB
HaOIOICHNI 33 IesTeTFHOCTHIO
00ydJaromerocs B IpoLecce OCBOSHHS
00pa30BaTeNIbHON MIPOrpaMMBI

- HaOJIIO/ICHHUE 32 HaBBIKaMU PaboTHI B
rI00aabHBIX, KOPHOPATHBHBIX U
JIOKaJIbHBIX HH(POPMAIIMOHHBIX CETAX;

MeTalpeaAMETHBIE Pe3yJIbTaThbl




- OpraHu3anysi CaMOCTOSITEIbHbBIX
3aHITHI B X0Z€ M3yUYCHUS
001eo0pazoBaTebHBIX
JIMCLIUILTHH;

- yMCHHE [UIaHUPOBAaTh
COOCTBEHHYO JIESTEILHOCTD;
- OCYLIECTBJICHHE KOHTPOJISI U
KOPPEKTHPOBKH CBOEH
JeATEIBHOCTH;

- UCIIOJIb30BAHHE PA3THYHBIX
PeCypCoB ISt AOCTHIKECHHS
MOCTABJICHHBIX L[EJIeH

Wnrtepnperanus pe3ynbTaToB
Ha0JI0/IeHHH 32 IeSITEIILHOCTBIO
00y4aromerocs B MpoLecce OCBOCHUS
00pa30BaTeILHON IIPOTrPaMMEI

- BBIMOJIHEHHE HHAWBHUIYaTbHBIX
3agaHuil ¢ npuMeHeHueM Internet

MMO3HABATEJbHON  JEATEABHOCTH M  OCHOBHBIX

HHTEIUICKTYaIbHBIX ornepanuii (mocTaHOBKH

3amaun, (QOPMyIHUPOBAHUS THUIOTE3, AHAIU3A H

CHHTE3A, CpaBHEHHS, 00001IeHYS,

CHCTeMaTH3aluH, BBISIBIICHUS OPHYAHHO-

CIICIICTBEHHBIX ~ CBsi3¢H,  IIOMCKa  aHAaJOroB,

(GOopMyIHMpOBaHHS  BBIBOJOB)  JUISL  PEIICHHS

MOCTABIICHHON 3a4a4d, MPUMEHEHHE OCHOBHBIX

METOJOB TMO3HaHMSA (HAOJNIOJCHHSA, HAy4YHOTO

IKCIIEPUMEHTA) [UISl M3Yy4YCHHUsI PA3IUYHBIX CTOPOH

MaTeMaTHYeCKHX OOBEKTOB W  MpPOLECCOB, C

KOTOPHIMM ~ BO3HHMKAeT HEOOXOAUMOCTh  CTaj-

KHBaThCs B MpodeccCHoHaIBHOH chepe;
- IEMOHCTpAIHs WuTtepnperanys pe3yibTaToB
KOMMYHHKATHBHBIX HaOJIIOICHHH 32 IeSITEIHOCTHIO
CIOoCOOHOCTEH; 00yyJaromerocs B MpoIecce 0CBOCHUS
- yMEHHUEe BECTH AUAJIOT, 00pa30BaTebHOM IPOrPAMMBIL.
YUUTBIBAS MTO3ULHIO IPYTHX - HabITIO/IeHNe 32 HAaBBIKAMHU PabOTHI B
YYaCTHUKOB JICSITEIHOCTH; III00aNBHBIX, KOPIIOPATUBHBIX U
- YMEHHEe pa3pernTh JIOKJTBHBIX HH()OPMAIIMOHHBIX CETAX;
KOH()JIUKTHYIO CUTYAIUIO

HCMOJb30BAHME  PA3JMYHBIX  HMCTOYHHKOB  JUIS

[TOJTyYCHUSI MaTeMaTHIeCKOi UH(OPMAINH, YMEHHE
PLICHUTh €€ JIOCTOBEPHOCTb I JIOCTHIKEHHS

KOPOIINX PE3yJIbTaTOB B MPOeCCHOHATBHOM chepe;




