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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Lenpto OCBOCHHSI JUCUUIUIMHBEL «MaTemaTukay sBisieTcs (POpMUPOBaHHE
MaTEMaTHYECKON KOMIIETEHTHOCTH CTYJEHTOB, 03HAKOMJICHHE CTYJEHTOB C COBPEMEHHBIM
MaTeMaTHYECKUM aIIapaToM, HEOOXOIUMBIM JUIsl pEILIEHHs] TEOPETUYECKUX M MPAKTUYECKUX
3a1a4 B Oyaymeit npodeccHoHaNbHOM AesITeTbHOCTH.

2. Mecto yueOHoii JucuMmiiMHbl B cTpykrype OII BO

VYuebnas aqucuuruirHa "MaremaTtuka" oTHOCUTCS K 050Ky | "Maremaruyeckuii u
€CTECTBEHHOHAYYHbIM LUKI" ¥ BXOJUT B €ro 0a30BYIO 4acTb.

3. Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 JUCHHUIINHE (MOAYJII0), COOTHECEHHBIE €
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Ipouecc n3yueHus: AUCUUILIMHBI HATIPaBlIeH Ha POPMHUPOBAHUE CIEAYIOLIUX
KOMIIETECHIINN:

OK-3 BII/ICHUEM MaTeMaTHUECKON M €CTeCTBEHHOHAYYHOH KYJIbTYpOi KaK 4acThIO
poeCCHOHATTLHON M 00IeYeIIOBEUECKON KYIbTYPHI
OK-10 CIOCOOHOCTBIO OPUEHTUPOBATHCS B 0230BBIX MOJIOKEHUAX YIKOHOMUYECKON

TEOPUH, IPUMEHSATh UX C YYETOM OCOOEHHOCTEN phIHOYHOW SKOHOMUKH,
CaMOCTOSITEJIbHO BECTH ITOUCK PabOThI HA PhIHKE TPY/a, BIAJCHUEM METOaMU
SKOHOMUYECKOM OLICHKH HAayYHBIX MCCIIEIOBAHNUN, HHTEJUIEKTYAJIbHOIO TPY1a

OK-14 BJIaJICHUEM KYJIbTYpOH MBILICHHS], 3HAHUEM €ro OOIMX 3aKOHOB,
CTIIOCOOHOCTBIO B MIUCbMEHHOH M yCTHOU (hopMe MPaBHIIBHO (JIOTUYECKH)
0(hopMUTH €ro pe3ynbTaThl

[K-5 CIIOCOOHOCTBIO Ha HAYYHOU OCHOBE OPTaHU30BATh CBOU TPY/I, CAMOCTOSTEIIBHO
OLICHUTh PE3YyJbTaThl CBOEH EATEIbHOCTH, BIaJAETh HABBIKAMU
CaMOCTOSITENIbHOM pabOThl, B TOM YHCIIE B cepe MPOBEIECHUS HAYUHBIX
HUCCIeI0BaHUN

[1K-17 CIOCOOHOCTBIO M TOTOBHOCTBIO HAXOJAUTh KOMIPOMUCC MEXKIY Pa3IMUHbIMU
TpeOOBaHUAMH (CTOMMOCTH, KauecTBa, 0€30IMaCHOCTU M CPOKAMU UCIIOTHEHUS)
IIPU JTOJITOCPOYHOM U KPaTKOCPOUYHOM IJIAHUPOBAHUU SKCILTyaTalluu
CYAOBOr0 000py/10BaHMsl, BEIOPATh paliMOHAJIbHOE (ONTHUMAJIbHOE) PEelIeHHE

[1K-22 CMOCOOHOCTBIO ¥ TOTOBHOCTBIO C(hOPMHUPOBATH LIEJIN MPOEKTA (IIPOrpaMMBbl),
pa3zpaboTath 0000IIEHHBIE BAPHAHTHI €€ PEIICHHUS, BBITIOIHUTD aHATU3 dTUX
BapUaHTOB, IPOTHO3UPOBAHUE MOCIIEACTBUMN, HAX0XK/JIEHHE KOMIPOMHUCCHBIX

peleHm
[1K-31 CIOCOOHOCTBIO CO3/1aBaTh TEOPETUUECKHE MOIEIH, IO3BOJISIONIIE
MIPOrHO3HPOBATh CBOWCTBA O0OBEKTOB MPOPECCHOHATBHOMN IEITEIbHOCTH
[1K-34 CIOCOOHOCTBIO OCYIIECTBISATH M AHATTU3UPOBATH PE3yIbTaThl UCCIICIOBAHHM,

paspabaThIBaTh MPEIJIOKECHHS TI0 UX BHEIPEHUIO

4. O01mast TpyaA0eMKOCTh JUCHUIIJIMHBI COCTABJIsIET
11 3adetnpix enunuil (396 ax. 4.).
5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

Jlnist peasin3aliuy Mo3HaBaTeIbHON M TBOPUECKON aKTUBHOCTH 00yYaromuxcs B yueOHOM
IpoIecce UCIOIb3YIOTCS COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH, AAIOLIUE BO3ZMOKHOCTh
MOBBIIIATH KAUeCTBO 00pa3oBaHusl, 6osee H3PPEKTUBHO HCIIOIB30BaTh ayIUTOPHOE Bpems.B
npoiiecce 00y4eHHUs UCTIONIb3YIOTCSI METOIbI KJIACCHYECKOT0 U MpobiemHoro ooyyenus. 100%
3aHATHI CEMHUHAPCKOTO THIA IPECTABISAIOT COO0M 3aHATHUS C AIEMEHTaMU IPOOJIEMHOTO
oOyuenus.JIeKIu npoBOASTCS B TPAJUIIMOHHOMN KIIACCHO-YPOYHOM OpraHu3annoHHo# (popwme,




10 TUITY YIPaBJICHUS MO3HABATEILHOM NesITeIbHOCTHI0. [IpakTHyeckue 3aHATHs OpraHU30BaHbI C
MCIIOJIb30BaHUEM TEXHOJIOTUN Pa3BUBAIOIIEro 00yueHusl, pa300p KOHKPETHBIX cuTyauuid. s
KOHTPOJISl 3HAHUH MPOBOASATCS OMPOCHI, BHIIIOJTHEHNUE KypcoBOil paboThl.IIpn nu3yuenuu Kypca
MPEeyCMOTPEHBI pa3nyHble (OPMbI KOHTPOJISI YCBOSCHUS MaTepualia: B KOHIE IPaKTHYECKUX
3aHATUN (CEeMHHAPCKOTO THUIIA) IPOBOAATCS OMPOCHI (MMMCbMEHHBIE U YCTHBIE) C IIEIbIO
BBISIBJICHHSI YPOBHSI YCBOGHUS MaTepraia JUCUUIUINHBI, TECTUPOBAHHUE, BO3MOXKHOCTh
HaIlMCaHMsI HCCIISIOBATEIBCKON PabOThI (0KIaaa, pedepaTa v T.11.) .

6. Conep:kanue JTUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3jesiaM)

Tema: JIuneitnas anrebpa u aHaTUTUYECKAst TEOMETPHUS

Martpuupl, nefictBus Haa MaTpunamu. Onpenenurent, ux csorcrsa. [Ipasuno Kpamepa
peLIeHHs] CUCTEM JIM-HEHHbIX ypaBHeHul. O0paTHas MaTpuna. Perienue cucrteM TMHEHHBIX
ypaBHEHUN MeTo0M 00paTtHOi Matpuilel. Meron "aycca. [lonsrue Bexkropa. Jluneiinoie
olrepanuy HaJl BeKTopaMu. JInHeliHas 3aBUCUMOCTb BEKTO-poB. basuc. JIuneiinas 3aBucMMoCTb
BEKTOPOB. Y CJI0-BUE KOJUIMHEAPHOCTU BEKTOPOB. CKaNspHOE, BEKTOPHOE U CMEIIAHHOE
IIPOU3BENICHUS BEKTOPOB, UX CBOMCTBA. Y CJIOBHE OPTOrOHAIIBHOCTH M KOMIUIAHAPHOCTHU
BEKTOPOB.

YpaBHeHHE NPAMON Ha IUIOCKOCTH. Y paBHEHHUS INIOCKOCTH B ITpocTpaHcTse. [IpsMas nuHus B
IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM Ha INIOCKOCTU. Y paBHEHUS IUNIOCKOCTH B IIPOCTPAHCTBE.
IIpsimas nunus B npoctpancTse. Kpuseie BToporo nopsiaka. [Ipusenenne KpuBoit BTOporo
Hopsi/iKa K KaHOHUYeCKoMy BUJy. [IoBepXHOCTH BTOPOro nopsiaka: cdepa, JIIUICOM,
napabosion, KoHyc. LlmnHapuyeckrue NnoBepXHOCTH.

Tema: uddepennuanbuoe ncuncieHme

Oynkuus. [Ipeaen pyHkIMU. ofHOCTOpOHHKE Npenensl. [Ipeaensl pyHKIMKM B 0ECKOHEUHOCTH.
Teopemsl o mpenenax GpyHkun. beckoHeuHo 6obiast 1 6eCKOHEUHO Masiasi GyHKIIUU.
OcHoBHbIe TEOpeMBI 0 Tipenenax GyHkui. [lepBblil 1 BTOpoii 3amedaTenbHble IPEIeIbl.
®opmyiibl 5KBUBaJIeHTHOCTH. HenmpepbIBHOCTh GyHKINU B Touke. ToUkH pa3pbiBa (pyHKIUH.
ACUMITOTEHI.

[TpousBonnas. [IpaBuna nuddepenippoBanus U GOPMYIIbl BEIUUCIEHUS IPOU3BOIHOM.
Jlorapudpmuueckoe muddepennmposanue. AuddepenuupoBanve GyHKIHH, 3aTaHHON
napaMeTpuuecKku, 1 HesiBHOU ¢yHkuuu. Juddepenunan. OCHOBHbIE TEOPEMBI
nuddepennmanbaoro ucunciaeHus. [pasuno Jlonutans. Y cnoBust moCTOSHCTBA U
MOHOTOHHOCTH (DYHKIIMH. DKCTpeMyM (PYHKIIMH, HEOOXOIUMOE U JJOCTATOUHOE YCIOBHUSI.
Hccnenoanue BHITYKIOCTH GyHKIMH. Touku neperuda. Ob61mas cxema mocTpoeHus! rpauKoB.
@YHKIMY HECKOJIBKUX NEPEMEHHBIX. YacTHbIe Tpon3BoAHbIE. [Ipon3BoIHAs CII0KHON U HEABHO
3agaHHON (pyHKIMU. [Ipor3BOAHAS 110 HANIPABJICHUIO U IPAUEHT. DKCTpeMyM (DYHKLIHU ABYX
nepeMeHHbIX. KacaTenbHas K KpUBOM M HOpMallbHas INIOCKOCTh. KacarenbHast IIIocKocTh U
HOpMaJlb K TIOBEPXHOCTH.

Oyukuus. [Ipenen pyHnkuun. onHocTopoHHue npenensl. [Ipenenst pyHKINN B 6€CKOHEYHOCTH.
Teopemsl o npenenax GpyHkuun. beckoneuyHo 60bias 1 6€CKOHEUHO Masiasi GyHKIINU.
OcHoBHBIE TeOopeMbI 0 Tipeenax GyHkuuid. [IepBeIii 1 BTOpO 3aMedaTeIbHbIE TPEIebI.
®opmyIibl SKBUBaJIeHTHOCTH. HempepsiBHOCTE GyHKIMU B TOUKe. TOUKH pa3pbiBa (yHKIUH.
ACHMITOTEL.

[TpousBonnas. [IpaBuna quddepenppoanns 1 GOpPMyIIbl BEIYUCICHHUS IPOU3BOIHOM.
Jlorapudpmuueckoe nuddepennmposanue. uddepenuupoBanne GyHKIuH, 3a1aHHON
napaMeTpuuecKku, 1 HesiBHOU ¢yHkuuu. JJuddepeniman. OCHOBHBIE TEOPEMbI



muddepenmanbHoro ucurcnenus. [pasuno Jlonurtans. YcnoBus NoCTOSHCTBA U
MOHOTOHHOCTH (DYHKIIMH. DKCTpeMyM (PYHKIIMH, HEOOXOIUMOE U JOCTATOUHOE YCIIOBHUS.
HccnenoBanue BeImykiIocTH GyHkiun. Touku nepernda. O0mas cxema nocTpoeHust rpadukoB.
@DyHKIMY HECKOJIBKUX NepeMeHHbIX. YacTHbIe Tpon3BoaHbIe. [Ipon3BoiHAs CI0KHON U HESIBHO
3agaHHo QyHKIMH. [Ipon3BoIHAs 110 HANIPABICHUIO U TPAIUEHT. DKCTPEMYM (QYHKIIMH ABYX
nepeMeHHbIX. KacarenbHas K KpUBOM M HOpMaJlbHas IJIOCKOCTb. KacaTenbHas III0CKOCTh U
HOpMaJIb K TIOBEPXHOCTH.

Tema: HTErpaIbHOE UCYUCIICHUE

[TepBoobOpaznas. HeonpeneneHHblii MHTETpaI U ero cBolicTBa. Tabnuia uarerpanos. Metos
3aMEHBI IIepe-MEHHOM. MeTo1 MHTErpupoBaHus 110 4acTaM. VIHTerpu-poBanue pannoHaIbHbIX
¢ynkuunii. UHTETpHipOBaHNE TPUTOHOMETPHUECKUX (DyHKIMA. IHTErpupoBaHme up-
paunoHanbHbIX (PyHKIMHA. OnpenenenHblii HHTErpa, ero cBoiicrsa. @opmyna Herorona-
JletOHuna. 3aMeHa MepeMeHHON U UHTErpUpOBaHuE 10 YacTsaM. [Ipuioxke-Hus onpeaeieHHOro
UHTerpaia. Beluncnenue mioma-aei miockux GUryp, JUIMH Ayr 1 00beMOB TeJl Bpalle-HuUs.
HecoOcTBeHHbIE HHTErPAIBL.

JIBOMHOM UHTETpaJl: ONpEAEIEHUE, TEOMETPUUECKUM CMBICII, CBOWCTBA. BpIuncieHne JBOIHOIO
MHTETpaja B AEKapTOBBIX KOOpAWHATaX. BbrunciieHue miomam miockoil Gurypsl ¢ moMOoIIb0
JBOMHOI0 MHTErpasia. BerunciaeHne JBOMHOIO HHTETpalla B IOJSAPHBIX KOOp-auHaTax. TpoiiHble
UHTETPAJIBL: ONpe/esieHHe, CBOH-CTBA, (PM3NIECKUN CMBICI, BBIYHCIICHUE B IEKAPTOBBIX U
LWIMHAPUYECKUX KOOpAnHaTax. Beruncinenue oobema Tena ¢ moMouUbio TPOHHOTO HHTErpaa.
KpuBonuneiinbsie nnterpains I Il pona: onpenenenue, cBONCTBa, BBIYUCIEHUE, PU3NYECKUE U
reoMeTpude-ckue npunoxenus. @opmyna I'puHa. YciioBre HE3aBUCUMOCTH KPUBOJIUHEHHOTO
uHrerpana Il pona ot mytu naTerpupoBanus. KpuBoanHeHHbIE HHTETPajbl OT MOJHBIX
muddepenimanos. [loBepxHocTHBIE MHTE-Tpatbl | poja: onpenenenue, GU3MUECKUl CMbICT,
CBOMCTBA, BEIYMCIICHNE. Brrunciaenue miomanay noBepxHocTu. IloBepxHocTHeIN nHTErpa 1
poJa: onpeneieHre, CBOMCTBA, BEIYUCIICHHE. ' pailueHT ckasspHOro nosis. Jusepreunus
BekTopHoro nosst. opmyna Octporpajckoro-I'aycca

Tema: luddepenunanbupie ypaBHEHUS

Huddepenunansunie ypaBHeHus ([Y) nepsoro nopsaka. OOiiee u yacTHoe penieHue. 3agaya
Komm. Teopema cymiecTBoBaHUS M €AMHCTBEHHOCTH. Y PABHEHMS C Pa3IeIIIOIIMMUCS
nepeMmeHHbIMU. JIuneinsie Y (JIAY) nepsoro nopsinka, ypaBHeHus bepryiu.
HuddepennmansHble ypaBHEHUS BBICIINX MOPSIKOB: 3a1a4ya Koy, Teopema cyiiecTBoBaHuUS U
€IUHCTBEHHOCTHU. J[Y BTOpOro nopsjka, J0IMyCKarolue NOHMKEHUE TOPSIKA.

OnHopoansie 1 HeoaHOpoAHBIE JIJ[Y BTOpOro nmopsaka, CBocTBa UX permeHnid. KommiekcHbie
quciaa U ISHCTBUS HajJ HUMH. Anrebpanyeckas, TPUTOHOMETpUYecKas U IoKa3aTeabHas (POpMbI
KOMILIEKCHOTO uncia. Monyinb u apryMeHnT. KommiekcHas miockocts. @opmysisl Ditniepa u
Myagpa. Pemmenue JIJIY BTOpOro nopsiika ¢ mocTossHHbIMH KO3 HUIIMEHTaAMH.

Huddepenumansusie ypasHenus (1Y) nepsoro nopsaka. O01iee 1 yacTHOE pelieHue. 3aaada
Komm. Teopema cymecTBoBaHUS M €AMHCTBEHHOCTH. Y PABHEHUS C Pa3AeIIIOIINMUCS
nepeMmeHHbIMU. JIuneinsie Y (JIAY) nepsoro nopsinka, ypaBHeHus bepryiu.
Juddepenunanbable ypaBHEHMsI BHICIINX NOPAKOB: 3afada Koy, TeopeMa cyiiecTBOBaHUS U
€AMHCTBEHHOCTH. /Y BTOpOro nopsaka, J0nycKarolye NOHMKEHNE opAAKa.

Onuopoansie 1 HeoaHOpoAHbIE JIJ[Y BTOpOro nmopsiaka, CBoicTBa UX pereHnid. KommiaekcHbie
quciIa U ICHCTBHS HaJ HUMH. Anrebpanyeckasi, TPUTOHOMETpUYECKas U IoKa3aTeiabHas (POpMbI
KOMIUIEKCHOTO yuncia. Moaynb u aprymenT. KommuiekcHas miockoctb. opmMyisl Diinepa u
Myagpa. Pemenue JIIY BTOpOro nopsiika ¢ mocToOSHHBIMH KO3 UIIMEHTaAMH.



Tema: Panapr

YucnoBble psibl: CXOAUMOCTb, CBOICTBa. HeoOxonu-Mblii Mpu3HaKk cxoquMocTu. Jloctarounbie
MPHU3HAKY CXOAMMOCTH TOJOXHUTEIBHBIX PSIIOB: IPU3HAKU CpaB-HEHUs, Mpu3HaK Jlamambepa,
panukanbHbIi pu3Hak Komm, narerpansubii npuzHak Komm-Makinopena. CXoaumMocThb
MIPOU3BOJIBHBIX YHCIOBBIX PSAAOB. AOCO-IIOTHASI CXOUMOCTD psifa. SHAKOUEPETYIOIIIHACS PSII:
Teopema JleltOHMIIa, OlleHKa OCTaTOYHOTO WwieHa. OyHKIIMOHAIbHBIE PSbl, 001aCTh
CXO0JIMMOCTHU. PaBHO-MepHasi CXOJMMOCTh, CBOMCTBA PABHOMEPHO CXOISALIUX-CSI
GyHKIIMOHATBHBIX PAIOB, Teopema Beliepmrpacca. Crenennoi psaa. Teopema Ab6ens. UHTepBan
U painyCc CXOJMMOCTH CTeNeHHOTOo psifa. CBoiicTBa cTeneHHbIX psaaoB. Psg Teitnopa. ¥YcnoBus
paznoxumoctu ¢yHk-1uu B psfg Teitnopa. Pasnoxenue B psig MakiopeHa 0c-HOBHBIX
aJieMeHTapHbIX QpyHKIuH. [IpuMeHeHue cTe-TeHHBIX PSIOB IS PUOIMKEHHOTO BEIYHCIICHUS
uHTe-rpanoB. Paznoxenue nepuogndeckux ¢pyHkiuii B psag Oypee. Paznoxkenue B pag Oypbe
YETHBIX M HEYCTHBIX, Hemepruoandeckux Gpynkuuid. [IpumMenenue psaoB s mpruOIMKEHHBIX
BBIYHCIICHUM.

Tewma: TeopI/IH BepOHTHOCTCﬁ H MaTEMAaTU4YCCKasg CTaTUCTHUKaA

[TonsiTue MHOXecTBa. Onepanuu HajJ MHOKeCTBaMU. OCHOBHBIE MOHATUSI KOMOMHATOPUKH.
[TepecTanoBKu, pa3MelleHus, coueTaHus. buHoMuanbHble K03)GUIIHEHTHI.

[Tonstue ucneitanust u coobITHs. [IpocTpancTBO 31eMeHTapHBIX coObITHIA. Kitaccmueckoe
reOMETPUYE-CKOE ONPEIEICHUE BEPOITHOCTH.

Cymma u npousBezieHre coObITH. [IpOTHBONOIOKHBIE, COBMECTHBIE U HECOBMECTHBIE COOBITHS.
Teo-pema ci0xkeHUs BEPOATHOCTEN. Y CIIOBHAsI BEPOSITHOCTh. 3aBUCUMBIE U HE3aBHCHMBIE
coObITHsl. Teopema YMHOKEHHUS BEPOSITHOCTEM.

®dopmyna noaHoi BepoaTHocTU. PopMmyia baiteca. [IoBTOpHBIE HE3aBHUCUMBIE UCIIBITAHUSA.
Cxema bepnynnu. JlokanbHast 1 nHTerpanbHas Teopemsl Jlamnaca.

JIMCKpETHBIE U HENTPEPBIBHBIE CIIy4YaliHbIE BEINYU-HbI. 3AKOH PacIpeleICHHs U YU CIOBBIE
XapaKTEPUCTUKU TUCKPETHOM CiTydaitHOM BennurHbl. CBOMCTBA MATEMAaTUUECKOTO OXKUAHUS U
pucrnepcun. OyHKIUA pac-NpeaeeHus U IUNIOTHOCTb BEPOSTHOCTH HENIPEPBIBHOW CIIy4alilHON
BEJIMYMHBL. MaTeMaTnuecKoe 0KMIaHNE U TUCIIEPCUS HEITPEPBIBHOM CIIy4allHON BEIUYHHBI.
OcHoBHBIE pacIpesielIeHNs: pABHOMEPHOE, IT0Ka3a-TeNbHOE U HOpMallbHOE. HopManbsHOE
pacnpenenenue u ero ceoiictsa. CoBMECTHOE pacIipe/iesieHHe IBYX CIy4aiHbIX Be-JTIMUMH.
Koppensuuonuslit MOMEHT U K03 duienT koppessiuun. [lpeaensHbie TeopeMbl TEOpUU
BEPOSITHOCTEM.

[Tpenmer u 3a1a4n MaTEMaTHYECKOM cTaTUCTUKU. [ eHepasibHas U BIOOPOYHAsi COBOKYITHOCTH.
Bapuanuonnsiii psz. [lonuron yactoT u ructorpamMma. mnupuueckas QyHKINs
pacripeiesieHus1, BHIOOpOUHAs CPE/IHSS U TUCTIEPCHSL.

TodeyHoe 1 HHTEPBAIBHOE OLICHUBAHUE [TapaMET-POB F€HEPAIIBHON COBOKYITHOCTH M MX
cBOMCTBA. TOY-HOCTB OLICHKU. JIOBEpUTEIBHBII UHTEPBAJI ISl TEHEPAIIbHOIO CPEIHETO.
Craructudeckue Tumnore3sl. OMmMOKH IEPBOTO U BTOPOTO PO/IA.

IlonsiTHE O CTATUCTUYECKON 3aBUCUMOCTH.

Bri6opounslit koagdunueHT koppensuuu. Beibo-pouHoe ypaBHEHHE perpeccuu.

[TonsiTue o kpurepusx cornacust. Kpurepuii [lupcona.

DK3aMeH



