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[Tpu pa3zpaboTke paboueil mporpaMMbl y4eOHOM TUCIUIUIMHBL B OCHOBY TOJIOKEHBDI:

I. ®I'OC BO mno HnanpaiaeHutro noarotoBku 23.03.03 «DxcmiyaTanus TpaHCIOPTHO-
TEXHOJOTHYECKUX MAIINH ¥ KOMIUIEKCOBY», YTBEPKICHHBIN MprUKa3oM MHUHHCTEPCTBA 00pa3oBa-
Hus u Hayku PD ot «07» aBrycra 2020 r. Ne 916.

2. YueOnsrit tutan npoduns 23.03.03 «Okermyaranus TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMIUIEKCOB» (Tox Hadaima moarotoBkd 2026) om00peH VYUeHbIM CcoBeTOM  A30BO-
UYepnomopckoro unxkenepHoro uacturyra ®I'bOY BO Jlonckoit 'AY.

ITpotokon Ne 6 ot « 12 » deBpans 2026 r.

Pabouas mporpamma y4yeOHoOH aucuumianHbel «Martematrnka» ofgo00peHa Ha 3acelaHuu Kadenpsl
«Matemaruka u OuouH(popMaTUKay.
[Tpotokois Ne 8 ot « 23 » mapra 2026 T.

3aBenytomias kadeapoit
K.T.H., JIOUEHT H.H. I'paueBa

Pabowas mporpamma yueOHOW MUCHMIUIMHBI «MaTeMaTuka» PeKOMEHI0BaHa K HCIOJIb30BAHUIO
B y4eOHOM TpOIIeCCe Ha 3aceJaHUU METOJUYECKOH KOMHCCHUHU 10 HANpaBJICHUSM MOATOTOBKU
23.03.03 u 23.04.03 «3kcruryaTanys TPaAHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U KOMILIEKCOB)
WH)XEHEPHO—TEXHOJIOTHUECKOTO (haKyJIbTEeTa.

[Tpotokon Ne 5 ot « 27 » mapra 2026 T.

IIpencenarenb METOAUYECKOW KOMUCCHU
K.T.H., TOLIEHT B.H. lupos

Pa3zpaboruuk:

K.(.-M.H., IOLIEHT J.B. CtenoBoit
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1. BBOJIHASA YACTb
1.1. llesan ocBoOeHUs1 Y4eOHOM IMCUMILIUHBI

LlenssMu ocBOeHHUsI yueOHON NUCHHUILIMHBI «MaTeMaTHKa» SBISIOTCS (OPMHUPOBAHUE JIMYHOCTH
CTYAEHTa, Pa3BUTHE €ro MHTEUIEKTa U CIIOCOOHOCTEH K JIOTMYECKOMY M aJrOPUTMHUYECKOMY
MBIIICHUIO, 00y4YeHHEe OCHOBHBIM MaTE€MaTHUYECKHMM MeETOAaM, HEOOXOTUMBIM JUIsl aHAIN3a U
MOJIEJIMPOBAHUS yCTPOUCTB, MPOLIECCOB U SBICHUM, MIOMCKA ONTHUMAJIBHBIX PEIICHUN MPHUKIA[-
HBIX MHXCHEPHBIX 3a7a4y, MeTojaM 00pabOTKH 1 aHaJIM3a Pe3yJIbTaTOB KCIIEPHUMEHTA.

1.2. MecTo yueOHo# qrucuuiuinabl B cTpykrype OIIOII BO

YyeOnasa nucruiuinaa «MareMaTrukay OTHOCUTCS K JUCIUILUIMHAM 00s3aTeIbHON YacTH.
N3yuenne naHHOW MUCHUILIMHBI Oa3UPyeTCs Ha OCBOSHUE CTYJCHTAMHU ITHUCIMUILIMHBI «AJI-
rebpa v HavyaJia aHaJIM3a» (IIKOJBHBINA KypC).
OcBoeHre qTaHHOW JUCIMILTUHBI HEOOXO0UMO IS KAaU€CTBEHHOTO OCBOCHHUS MOCIIEAYIOIINX
JUCITUTLINH
«Duszukay;
«TeopeTnyeckass MEXaHHUKaY;
«ConpoTHBIICHUE MAaTEPUATIOB.



1.3. [InanupyemMble pe3ybTaThl 00y4eHHs M0 JUCHHUILINHE,
COOTHECEHHBbIE ¢ HHANKATOPAMH J0CTHKEHHUSI KOMIIEeTeHIIH i

W3ydyeHne TUCHUIUIMHBI HAMpaBiIeHO Ha (OPMUPOBAHUE YHHBEPCAIbHBIX U OOIIenpodeccnoHab-
HBIX KOMITETEHIIUH, HEOOXOUMBIX ISl PEeIISHUs 3a/1a4 Mpo(eccCnoHAbHON NesSTeIbHOCTH U 00ec-
NEYHMBAIOIINE JOCTHKECHHE IIAHUPYEMbIX PE3YJIbTaTOB OCBOCHHS 00pa30BaTeIbHONU MPOrPAMMBI.

3HAHMS, METOJIBI Ma-
TEMAaTUYECKOTO aHa-
JM3a U MOJIEIUPOBa-
HUA B THpodeccro-
HaJIbHOM JIeATCILHO-
cTH

TEMaTUYECKOTO aHaJH3a ’
MOJIETTUPOBAHUS B TIPO-
(beccroHaNbHOM eaTelNb-
HOCTHU

OIIK-1.2 Hcnions3yeT me-
TOJIbl MATEMAaTHUECKOTO
aHaJM3a ¥ MOJICITMPOBA-
HUS JUTS TPOTHO3UPOBa-
HUA JCATCIBHOCTH IPEI-
NPUATHS ABTOMOOMIIBHOTO
TpaHcropTa U 000CHOBA-
HUS IOTPEOHOCTH B pe-
Cypcax, MOJIBHKHOM CO-
CTaBe, y4yeTa 3aTpar Ha
IPOM3BOJICTBO.

Kon [Tnanupyemble pe3yabTaTbl 00y4YeHUs
KOM-
Conepxanue koM- | Kox u HauMeHOBaHME HH-
me- dopmupyembie 3HAHHSI, yMEHUS U
NETeHLIUN JKATOPA JOCTHXKEHHS
TEeH- HaBBIKH
KOMITETCHIIUH
LUK
1 2 3 4

VYK-1 | Cnocoben ocy- | YK-1.1 Ananuzupyer 3a- | 3HaTh. METO/bl IIOCTAHOBKHU 3aJ]1a4
IIECTBIATh  TIOMCK, | 1ady, BBIACISIS ee 6a30- ¥ IIyTH UX PELICHUs, OCHOBHBIC 3a-
KPUTUYECKUI aHAIIN3 | BBIE COCTABIISIONINE, OCY- | KOHBI MAaTeMaTUKU
U CHHTE3 MH(OpMa- | IIECTBISAET JEeKOMIIO3H- YMerb: 0000maTh M aHAJIU3UPO-
MM, TIPUMEHSTh CH- | LU0 33a4H. BaTh MH(POPMAIHIO; TPUMEHSITH Me-
cremublii  momxof | YK-1.2 Haxoaur u kpu- TOJbl MAaTEMaTHYECKOTO aHajlIu3a U
JUISL  PELEHUs I0- | THYCCKH aHAIU3UPYET MOJICITUPOBAHMS Il PELICHUs T10-
CTaBJICHHBIX 33124 uH(pOpMaIHio, He00X0- CTaBJICHHOM 3a/1aun

JMMYIO JUIS pelneHus mo- | BiageTb: mMerogaMu pemieHus 3a-
CTaBJICHHOH 3a/1a4u. Jad; METOJaMU MaTeMaTH4ecKOro
aHaM3a ¥ MaTeMaTH4ecKOro MoJie-
YK-1.3 PaccmarpuBaer
JMPOBAHHSA
BO3MOJKHBIC BAPHAHTHI
pelIeHHs 3a]a9u, OI[CHU-
Bas MX JIOCTOMHCTBA U He-
JOCTATKH.

OIIK-1 | Cnocobern  mpume- | OIIK-1.1 Cnocoben npu- | 3HATh: OCHOBHBIE TOHITHS U 3aKO-
HATh  €CTECTBEHHO- | MEHATh €CTECTBEHHOHA- HBI aJIreOpbl U TEOMETPHUH, MaTeMa-
HayuyHble U 00- | y4HbIC U OOLLIEMHKEHEP- | TUUECKOIo aHallu3a, TEOPUU BEPO-
IIeMH)KEHEpHbIE HbI€ 3HAHMsI, METO/IbI Ma- | ATHOCTEH W MaTeMaTHYeCKOU CTa-

TUCTHKH, TUCKPETHON MaTEeMaTHKH.
YmMmersn: 1uddepeHunpoBath, HHTE-
rpUpoBath, pemaTs auddepeHu-
aJIbHbIe YpaBHEHUs1, HAXOAUTH 3a-
KOH pacIpeiesIeHus CIIy4ailHON Be-
JMYUHBI; UCIIOJIb30BaTh MaTeMaTH-
YEeCKHI S3BIK M MAaTEMAaTHIECKYIO
CHUMBOJIMKY IIPU PEIICHUHU TUIIOBBIX
3a/1a4, CTPOUTH ¥ aHAJTU3UPOBATH
MaTeMaTHYeCKHUe MOICIH.
Baanerb: MmaTeMaTUYECKUMH Me-
TOJIaMH, IPUMEHIEMbIMU TIPU pe-
[IEHUW TUTIOBBIX 3a/1a4 podeccruo-
HAJIbHOW JIeSITeIbHOCTH.




2. OCHOBHASA YACTb

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThl

Ounas popma 00yueHusn

Bua paGotsl Bcero CeMecTphbI
qacoB | Ne | Ne | Ne
1 2 3
AyIMTOpHBIE 3aHATHS (BCEro) 184 64 | 72 | 48
B ToM uncie:
Jlexmmm (JI) 84 32 | 36 | 16
ITpaktrueckue 3ansatus (113) 84 32 | 36 | 16
Jlaboparopusie paboTsl (JIP) 16 - - | 16
CamocrositenbHas padora cryaenta(CPC) (Bcero) 221 116 | 45 | 60
B ToM uncne
CamomnoaroroBka: mpopaboTKa KOHCIIEKTOB JICKIIMH, Marepuaia 221 116 | 45 | 72
y4eOHBIX MOCOOUH, MOATOTOBKA K J1a0OpaTOPHBIM U TMpaKTHYe-
CKUM 3aHITUIM
CPC B nepuox npoMe;KyTOYHOM aTTeCTALMU 63 36 | 27 -
Bun npomexxyTouHoi 3auetr (3) - - - 3
aTTeCTalluU Ok3amen (9) - 2|1 9 -
HUTOTI'O: O6man 468 216 | 144 | 108
TPYA0EMKOCTh 9acoB
3a4. eAMHHUIL 13 6 4 3
3aounasi popma 00yueHusn
Buj pa6orsl Bcero CemecTpsl
4acoB Ne | Ne | Ne | Ne
1 1 2 3
Yer.
AyIMTOpHBIE 3aHATHS (BCEro) 48 4 12 | 20 | 12
B ToM uucae:
Jlexumu (JI) 22 4 4 10 4
[TpakTuueckue 3anstus (I13) 22 - 8 10 4
JlabopaTtopusie padoTs (JIP) 4 - - - 4
CamocrositeabHas padora cryaenta(CPC) (Bcero) 398 32 159 | 115 | 92
B ToM uncne
CamomnoaroToBka: mpopadoTKa KOHCIIEKTOB JIEKIMi, MaTepua- 398 32 | 159 | 115 | 92
Ja y4yeOHbIX NMOCOOuH, MOArOTOBKA K JJAOOPaTOPHBIM U IpaK-
TUYECKUM 3aHATHSIM
CPC B nepnoj npoMe:KyTOYHOM aTTecTANMHU 22 - 9 9 4
Bug npomexytoynoi 3auer (3) 4 - - - 3
aTTeCTaINN Ok3amen (9) 18 - 9 9 -
HUTOTI'O: O6man 468 36 | 180 | 144 | 108
TPYA0EMKOCTh 9acoB
3a4. eUHUIL 13 1 5 4 3

B IMPWJIOKCHUHU K OUIIJIOMY B Ka4C€CTBC HTOTOBOM OLICHKH ITIO yqe6H0171 JAUCHUIUIMHE YKa3bIBACTCA

oreHka 3a cemecTp Ne 2
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2.2. Conep:xanue y4eOHOH AUCHUIIMHBI

Coneprxkanue pasiesioB yUeOHOW TUCIMIUIMHBI (MOJTYJIS):

HOC UCUHCIICHHUEC

Konp! ns-
Ne HaumenoBanue paznena Copepxanue pa3jena B AUIaKTHUYECKUX SIUHUIIAX JTUKAaTOPOB
Ce- JTUCIUATITAHBI (MOIYJIs) JIOCTHXKE-
MecTpa HUS KOM-
METECHIINI
Monyie 1. Jluneitnas anre6pa | 1.1. JIuneiinas anredpa YK-1.1
U aHAJIMTUYECKasi TCOMETPHS [Tonstue wmarpunel. JluHeinole omepanuu Haa Matpuramu. OCHOBHBIE 3akoHbI Marematuku. | YK-1.2
[Mpomssenenne marpuil. [loHsTHE ompenenuTens KBaapaTHOW Mmarpuilsl. CoiicTBa onpenenurencit. | YK-1.3
Cucremsbl nuHeHbIX ypaBHeHuid. @opmynbl Kpamepa. [Tonstre Bektopa. JIuHeliHbIe onepanuu HaJ
BekTOopamu. JluneliHas koMOUHAIMS BEeKTOPOB. JIMHEITHAS 3aBUCUMOCTh M HE3aBUCUMOCTh CHUCTEMBI
BekTOopoB. [Tonstre 6a3zuca. KoopanHaTel BEKTOpa OTHOCUTEIBHO 33JaHHOTO Oa3uca.
1.2. Amanutuyeckasi reOMETpHs
JlekapToBa crucTeMa KOOpJAWHAT Ha MPSIMOM, MJIOCKOCTH U B MPOCTPAHCTBE. YpaBHEHHE MPSIMOM Ha
IUIOCKOCTH. B3anMHOE pacroioskeHre JBYX MPSIMBIX Ha TUIOCKOCTH. BRIYUCIICHNE yTiia MEXTy ABYMS
1 npsMbIMU. JIuHeitHbIe onepanuy HaJl BEKTOpaMu B KoopauHatax. CkalspHoe, BEKTOPHOE U CMEIIaH-
HOE MPOM3BEACHHS BEKTOPOB, X OCHOBHBIC CBOMCTBA, POPMYJIIBI B KOOpIUHATAX. Y PABHCHHSI IPSIMOM
B [IPOCTPAHCTBE: KAHOHWYECKHE, MapameTpudeckue u odmue. Obiee ypaBHeHHE MIT0ckocTU. KprBbie
BTOPOTO TIOPSIJIKA: AJLTUIIC, TUTIepOoiia u mapadona. [TomsipHbie KOOPIUHATHI HA TUIOCKOCTH B UX CBSI3b
C JIEKapTOBBIMHU NPSIMOYTOJIbHBIMU KOOPAMHATAMH.
Monyns 2. {uddepennmans- | 2.1. BBenenne B MaTeMaTHYECKUNM aHATTN3 OIIK-1.1
Onpenenenne ¢pyHkuuu. OcHoBHbIE crocoObl 3aganust GyHkimi. CroxHas u obpartHas ¢yHkuuu. | OIIK-1.2

OcHoBHble 3neMeHTapHble pyHkuuu. [lonsartue okpectHocT Touku. [Ipenen pyHkuuM B TOUKe U Ha
6eckoHeuHocTH. OCHOBHBIE TEOPEMBI O Mpezaenax. 3aMmeydaTesibHble Mpeaenbl. beckoHeuHo Maible U
O6eckoHeYHO OombIMe QyHKINHU, X CBOMCTBA.
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Monyis 2. TuddepeHnuans-
HOE CUUCIICHHE

DOKBHUBaJICHTHBIE OeckoHEeYHO Mauible. [lonsaTtue HenpepbiBHON (yHKIMM. Touku paspbiBa (yHKIUH.
OcHoBHbIE CBOMCTBA (DyHKIUI, HEMPEPHIBHBIX HA IPOMEXKYTKE.

2.2. TuddepeHnmanbHoe ucyucieHne GyHKITUN OTHON TIepeMEHHOM

[IpousBogHas GyHKIMH, €€ TeoMeTpuUecKuil u pusndeckuid cmuicibl. Juddepenunpyemocts GpyHK-
IIUH U €€ CBsI3b ¢ HempepbIBHOCTHIO. Auddepenunan pynkimm, ero ceoiictBa. OCHOBHBIE TEOPEMBI O
muddepennmpyembix GyHknusax. Teopembr @epma, Pomns, Komm, Jlarpanxa. IlpaBuno Jlonurans.
HccnenoBanne ¢pyHKmu u noctpoenue rpaduka. Haxoxnenne HanOOMbIIMX U HAUMEHBIIUX 3HAYE-
HUH (pyHKIIMM HA CErMEHTE.

2.3. IuddepenunanbHoe UCUUCICHNE PYHKIIMU HECKOJIBKHUX TEPEMEHHBIX

Toueynoe N-mepHOe apudMeTHUECKOE EBKJIMIOBO HPOCTPAHCTBO, N-MEPHOM IIap, €-OKPECTHOCTh
TOYKH. BHyTpeHHME U IpaHUYHBIC TOYKA MHOKECTBA. OTKPHITOE, 3aMKHYTOE, OTPAaHHYECHHOE MHOXKE-
crBa. HenpepbIBHas KpHBasi, CBSI3HOE MHOKECTBO. IIoHATHE (YHKINN HECKOJIBKUX IEPEMEHHBIX U €€
rpaduka. Jlmann u moBepxHocTH ypoBHs. [Ipenen m HenmpepbIBHOCTh (PYHKIMH HECKOJBKUX Iepe-
MEHHBIX. DJJACTUYHOCTh (PYHKLIUU HECKOJBKUX MepeMeHHbIX. YacTHble mpousBoansle. [luddepenim-
pyemMocTh (pyHKIIMH HECKOJIBKUX MEepEeMEHHBIX, HeoOXoaumoe yciaoBue nuddepennupyemocta. ud-
(bepeHan GyHKIMU HECKOJIBKUX NepeMeHHbIX. [Ipon3BoiHas o HarpaBieHHIo, IpaAueHT. YacTHble
IIPOM3BO/IHBIE BBICIIUX IOPAIKOB, Teopema O paBEHCTBE CMEIIAHHBIX MPOM3BOIHBIX. JIOKambHBIN
SKCTpeMyM (DYHKIIMH HECKOJIBKUX MepeMeHHbIX. HeoOxommmoe 1 10cTaTouyHOoe YCI0BUS AKCTPEMyMa.
HesBHble QyHKIMU. YCIIOBHBIN 3KCTpeMyM. MeTon HeonpeneneHHbIXx MHOxuTenen Jlarpanxka. [lo-
CTaTOYHOE YCJIOBHE YCIOBHOIO SKCTPEMYMA.

Monyns 3. HTErpansHoe uc-
YHCIIEHUE

3.1. UHTerpanbHOe ucuuciaeHre GyHKIUNU OHOM epeMeHHON

IlepBooOpasHas u ee cBoiicTBa. HeomnpeaeneHHbIi HHTErpal U ero cBoicTBa. Tabiuia OCHOBHBIX MH-
TerpajioB. MeTo bl MOACTAHOBKH M MHTETPUPOBAHMS 10 YacTsAM. MHTerpansl, coaepxamue KkBaapar-
HBIA TpexuieH. HTerpupoBaHue paliOHAIbHBIX, TPUTOHOMETPHUUECKUX U UPPALMOHAIBHBIX (YHK-
uuit. OmnpeneneHHbI HMHTErpaj, €ro reoMeTpudeckuii cmpica u coiictBa. dopmyna Herorona-
JleiitOHMIa. 3aMeHa MepEMEHHOM 1 MHTErpUPOBAHUE 10 YaCTSIM B ClIydae ONpeIeIeHHOr0 HHTerpaa.
WHTerpansl OT 4ETHBIX, HEYETHBIX U MEpUOINYEeCcKUX (YHKIMHA. Briuncienue miomany miockou gpu-
rypbl 1 00beMa Tena BpauieHus. HecoOcTBeHHbIE HHTErpaibl 0€CKOHEUYHBIMU TIpeiesIaMi UHTETPHPO-
BaHUA U OT HEOTPAHUUYEHHBIX PYHKIMH. ['eomeTpruueckuii cMbICI HECOOCTBEHHOTO MHTETpaa.

3.2. HTerpanbHOe UCUHMCICHNE QYHKINN HECKOIBKHUX MePEMEHHBIX

JIBoitHo# nHTerpas. CBeeHne JBOMHOTO MHTETpasia K MMOBTOPHOMY. Brruncienue miomnaaei u o0b-
€MOB C IOMOIIBIO ABOMHBIX HHTErpasioB. Dopmyiia 3aMeHBI IEPEMEHHBIX B JIBOWHOM MHTErpase. Mc-

OIIK-1.1
OIIK-1.2
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IMMOJIb30BAHHUEC MMOJIIPHBIX KOOPAUHAT IJIA BBIYHUCICHUA ﬂBOﬁHOFO HHTCIrpaia. YwuceHable MCTOJbI BbI-
YU CJICHUA NHTETPAJIOB.

Monynb 4. D1eMEHTbl TEOPUU
(GYHKIMH KOMITJIEKCHOH mepe-
MeHHOH. JluddepenimanpHbie
ypaBHEHHS

4.1. DneMeHThI TeOpuHr (HYHKIIMH KOMIUIEKCHOW MepEeMEHHON

[TonsTHE KOMIUTIEKCHOTO uncha. M3o0paxkeHue ero Ha miockocTd. CI0KEeHHE U BBIYMUTAHUE, YMHOXKE-
HUE U JIeTIeHUEe KOMIUIEKCHBIX ymcelsl. AnreOpanueckas ¢popMa 3aucy KOMIUIEKCHOTO 4ucia. Tpuro-
HOMeTpudeckas popma 3amucu. YMHOXKEHHE KOMIUIEKCHBIX YHCET B TPUTOHOMETPUUYECKON (opme.
®opmysia Myaspa. M3BiaedeHrne KOpHs U3 KOMIUIEKCHOro uucia. @opmyna Ditniepa. [lokazatenbHas
(hopmMa KOMIUIEKCHOTO YHCIIA.

4.2. luddepennmanbrble ypaBHEHUS [IEPBOTO MOPSIKA

[MonsTus quddepeHnrnarp-HOro ypaBHeHHs U ero nopsaka. JuddepeHnmansabie ypaBHESHUS TIEPBOTO
nopsanka. Teopema Komm. OOmiee pemienue, oOmuid uHTerpan AuddepeHInaIbHOr0 YpaBHEHHUS.
YacrtHoe pemenue. [lone nanpasnenuit. uddepeHnnansabie YpaBHCHHS C Pa3ACIISIOMUMUCS Tepe-
MeHHbIMU. OntHOpOAHBIE AuddepeHnnanbable ypaBHeHus. Jluneitnole quddepennnaibible ypaBHe-
HUS TIEPBOTO MopsiAKa. YpaBHeHUuEe bepHyu.

4.3. luddepennmanbupie ypaBHEHUS BTOPOTO MOPSAKA

JuddepeHnnansabie ypaBHEHHSI BTOPOTO Topsiaka. JInHeiHble quddepeHIraIbHbIe YPaBHEHUS BTO-
poro mopsiika ¢ MOCTOHHBIMH K03 dunnentamu. Pemienne TMHEHHBIX OTHOPOAHBIX YPaBHEHU 2-TO
MOpSAJIKA C MOCTOSHHBIMM Ko3(puieHnTaMu. XapakTepucTuieckoe ypaBHeHue. Teopema 06 obOmieM
peuieHuu. Pemienne MTUHEHHOTO HEOJHOPOIHOTO YPAaBHEHUS 2-TO MOPSAIKA C MMOCTOSHHBIMEA KOd(u-
nuentamu. Teopema 06 obmieM penieHnu. YncieHHbIe METOIBI MATEMATHYECKOTO aHaJIu3a (PeIIeHHe
muddepeHIHaTbHbIX YPaBHEHU ).

OIIK-1.2
OIIK-1.1

Monayns 5. Psaaet

Yucnossle psabl. Onpenenenue yucioBoro psjga. CpoiictBa cxoadumxcs paaos. Heo6xoauMmelii mpu-
3HaK CXOJAMMOCTH psAna. JlocTaTouHble MPU3HAKU CXOAUMOCTH PSIIOB C TOJIOKUTEIBHBIMA  YWICHAMM:
NIEPBbI ¥ BTOPOW MpPU3HAKU CpaBHEHUs, npu3Hak [lanambepa, uHTerpanbHbiil npusHak Komm. 3Ha-
kouepenyromuecs psaasl. [Ipusnak JleiOaumna. JloctaTouHbIi NMPU3HAK CXOAMMOCTH 3HAKONEPEMEH-
HOTO psifa. AGcomoTHO cxonsmuecs psubl. CreneHHsle psipl. Teopema AGens. Paanyc cxonumoctu
CTEeNeHHOTro psiia. OCHOBHBIE CBOWCTBA CTENEHHBIX pAOB. Pasnoxenne GyHKIUN B CTETIEHHBIE PSIBL.
Pan Maknopena. Psapn Teiopa. IIpuMeHeHrE CTENIEHHBIX PSIOB.

OIIK-1.2
OIIK-1.1
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Monynb 6. D11€MEHTHI JuC-
KpeTHOW MaTeMaTtuku. Teopus
BEPOATHOCTEN U MaremMaTuye-
CKasl CTATHCTHKA.

6.1. DaeMeHTHl AUCKPETHON MaTeMaTUKU

[Tonstue BrickaspiBaHus. OTpHULIaHWE, KOHBIOHKINS, TU3BIOHKIMS, UMIUIMKALNS, SKBUBAJIEHTHOCTb.
Tabmuuer ucruaHocTH. KoMOMHaToprka: mpaBuiia CyMMBI U TIPOU3BEJCHHS, TIEPECTAaHOBKH, pa3Me-
LICHMSI, COUYETaHUS.

6.2. Teopus BeposiTHOCTEH

JlocToBepHbIE, HEBO3MOXKHBIE, ClTydaiiHble, HECOBMECTHbIE COOBITHS, MOJIHAs TpyIa coObITUi. bia-
TONPUATCTBYIOIUHI 3JIeMeHTapHbIN ncxo. Kinaccuueckoe onpezenenue BeposTHOCTH. OTHOCUTENb-
Has 4acTOTa COOBITHUS, CTATUCTUYECKAsk BEPOSATHOCTh. I'eomeTpuueckas BepoaTHocT. CyMMa coObI-
THM, TeopeMa cloxkeHus: coObITHH. [IpoTHBOMONOKHBIE COOBITUS. Teopema 0 cymme BEpOSITHOCTEH
IIPOTHBOIOJIOKHBIX COOBITHI. YCIOBHAs BEPOSITHOCTb, NPOU3BEICHUE COOBITHH, TeopeMa yMHOXe-
Hus BepositHOcTell. HezaBucumele coObitust. @opmyna monaHoil BepostHocTH. Dopmyna bepHysm,
JIOKaJIbHAs W MHTerpainpHas teopeMsl Jlamnaca. CiayvaiiHas BeIWYMHA, 3aKOH pacHpeleIeHUs JHC-
KPETHOHM CIIy4aliHOW BEIWYMHBL. MaTemMaTH4ecKOe 0KMAAHUE TUCKPETHOM CIly4alHOW BEIWMYMHBI U
€ro cBoicTaa. Jlucnepcusi JUCKPETHOM CIIly4aliHOM BEJIMYMHBI U €€ cBoiicTBa. CpenHee KBajpaTuye-
CKOoe OTKJIOHEeHHE. DyHKIMSA paclpeeseHus CIly4YalHOM BEIVYHMHBI U ee CBOMCTBA. IInoTHOCTE pac-
IIPENIEIICHNS] HEIPEPBIBHOM CIIy4allHOM BEIWYMHBI U €€ CBOMCTBAa. MaTeMaTHyeckoe OXHIaHUE U
JCIIEPCHS HENIPEPBIBHOW CIIydalHOW BeslnunHbl. HopManbeHbI 3aKk0H pacnpenenenus. Kpusas 'ayc-
ca. CBolicTBa HOpMaJIbHOTO pacnpezeneHus. [IpaBuno Tpex curma.

6.3. MaremaTnueckasi CTaTUCTHKA

Bribopka, reHepanbHas COBOKYNHOCTb, 00bEM BBIOOPKH, pernpe3eHTaTuBHas BbIOOpKa. CraTHcTHde-
CKoe pacrpeziesnieHne BbIOOpKH. [10IMIOoHbI YaCTOT M OTHOCUTENBHBIX YacTOT. ['MCcTOrpaMMBbl 4acToT
U OTHOCHUTENIBHBIX 4acToT. OneHka cpenHero 3HadeHus. OueHka aucnepcud. TouedHas W HHTEp-
BAJIbHAs OLICHKH. JOBepUTEIbHAS BEPOATHOCTD, TOBEPUTENbHBIM HHTEPBAIL. Mona, Mennana, pasmax
BappupoBaHus. [locTpoeHre HOPpMaIBbHON KPUBOW IO ONBITHBIM JaHHBIM. CTaTHCTUYECKas 3aBHCH-
Moctu. Craructuyeckue runoresbl. Hyneas rumoresza. Kpurtepuii nmpoBepku HyJEBOW THIIOTE3BI.

Kputepuii [Tupcona. Metoapl 00pabOTKH pe3yabTaTOB TEOPETUUECKUX U AKCIIEPUMEHTATBHBIX HC-
clIeIOBaHUH.

VK-1.1
YK-1.2
YK-1.3
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2.2.1. Pa3nesibl yueOHOM IMCUMILUIMHBI, BUAbI Y4eOHOM 1eSITeJIbHOCTH U (DOPMBbI KOHTPOJIA

Ounas ¢popma o0ydeHus

HaumenoBanue Moxyiist

Bupl yueOHOI 1€ITeIbHOCTH,

BKJIFO4Yasi CaMOCTOATCIIbHYIO pa60Ty

@OpMBI TEKYILETO

ceM]:z a y4eOHON JUCITUTIITMHBI CTY/ZICHTOB (B Yacax) KOHTPOJIS
R (Motyst) yCIIEBaEMOCTHU
J JIP 113 CPC BCETO
. KonTtp. pab. Nel
Monyns 1. Jluneiinas anreOpa v aHAIMTHYECKAs 10 ) 10 28 48
TeOMeTpHUs
[Ipaktrueckuii perituHr Nel
1
Monynsb 2. luddepeHunanbHoe UCUUCICHUE 22 - 22 88 132 KonTtp. pab. No2
[TpomexkyToUHas aTTecTaus: SK3aMeH 36 DK3aMeH 1o OuieTaMm
Bcero 3a cemecTp: 32 - 32 116 216
[IpakTuueckuii pedTHHr Ne2
Monyns 3. IHTerpansHOe NCUUCIICHHUE 20 - 20 9 49 KonTp. pab. Ne3
2
Monyns 4. DieMeHThl Teopun (PYHKITUN KOMITIIEKC- Kontp. pab. Ned4
. . 16 - 16 36 68
Holi nepemenHoi. Jluddepennmanbupie ypaBHEHUS
[IpomerxkyTouHas aTTecTalys: IK3aMeH 27 DK3aMeH 1o bueram
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Bcero 3a cemectp: 36 - 36 45 144
Monynsb 5. Psipl 6 2 4 34 46 Kosrp. pab. Ne5
Monynb 6. D11€eMEHThl JUCKPETHON MaTeMaTUKH. Kontp. pab. Neb6
Teopust BEpOATHOCTEH U MaTeMaTUYECKast CTATUCTH- 10 - 12 26 48
Ka
3
Monynsb 1,2. JIuneitnas anre(jpa U aHAJIMTUYecKas ) 14 ) ) 14 Veraiii ompoc
reomMeTpusi. MaTeMaTHUECKUi aHaIH3
[IpomesxyTouHas aTTecTanus: 3a4eT -
Bcero 3a cemectp: 16 16 16 60 108
Uroro: 84 16 84 221 468
3aounas ¢popma 00yueHusn
Buapl yueOHOI 1€SITENBHOCTH,
No HaumenoBanwue BKJTIOUas CAMOCTOSTENIBHYIO PadoTy ®opMBbI TEeKyIIIero
ceMe;T N y4eOHOM TUCITUTINHBI CTYJICHTOB (B Yacax) KOHTPOJIA
p (Motyst) yCIIeBaeMOCTH
J JIP I13 CPC BCETO
Monynsb 1. JIuneitnas anredpa u aHauTHYECKast 4 i i 70 74
reoMeTpHUs
i AynautopHasi KOHTPOJIbHAS
1 Monyns 2. luddepennmanbHoe HCUHCICHUE 4 8 121 133 pabora Nel
[TpomexyToUHas aTTecTanus: YK3aMeH 9
Bcero 3a cemecTp: 8 - 8 191 216
5 Monyns 3. UHTETpaibHOE HCUHNCIICHHE 6 - 6 52 64
Monyib 4. DneMeHTbl TeOpUU (HYHKITMH KOMITJIEKC- 4 - 4 63 71 AyauTopHasi KOHTPOJIbHAs
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HOM nmepemerHou. JlnuddepeHnmanbapie ypaBHCHHS pabota No2
[IpomexxyToUHas aTTecTaius: SK3aMeH 9 DK3aMeH 1o OMIETaM
Bcero 3a cemecTp: 10 - 10 115 144
Mopyns 5. Psiabt 2 - 2 40 44
Monaynb 6. D1eMEHTbl JUCKPETHON MaTeMaTHKH.
. AyautopHasi KOHTPOJIbHAs
Teopust BeposTHOCTEN M MaTeMaTU4eCKast CTATUCTH- 2 - 2 52 56
pabota Ne3
Ka
3 Mopyns 1,2. JIuneitnas anre?pa Y aHAUIUTHYECKAS ) 4 i ) 4 VerTHBIii ompoc

reoMeTpus. MareMaTuueCcKuil aHaJIn3
[TpomMexyTodHast aTTeCTAIHS: 3a9eT 4
Bcero 3a cemecTp: 4 4 4 92 108

Hroro: 22 4 22 398 468

2.2.2. JIabopaTOPHBI NPAKTHKYM
B s1aGopaTopHbIX paGoTax oTpakeHbI IPUEMbI H METO/IbI PellleHHsI MaTeMaTHYeCKHUX 3a/1a4 ¢ MCNO0JIb30BaHUeM nporpamMmmbl SMathStudio

Ounas ¢popma 00yueHus

Ne HanmenoBanue HanmenoBanue Bcero
cemecTpa yueOHOM TUCIUIIIMHBI (MOJYJIs) 1a00paTOPHBIX paboT 4acoB
Moayns 1,2,4. Jluneiinas anreOpa v aHaTUTHYE- JL.P. Ne 1 «3nakomctBo ¢ makerom SMathStudio. Berurc-
ckas reomerpusi. Matemarndeckuii ananus. Jud- | jeHue 3HaUCHUI MaTeMaTHYeCKUX BbhipakeHuit B SMath- 2
(depeHInaTbHBIC YPaBHEHUS. Studio.
JI.P. Ne 2 «PamxxupoBansble nepemeHHsle. [locTpoenue 5
3 tabui. Pyuakinuun SMathStudio . [Toctpoenue rpadhuKoBy.
JLLP. Ne 3 «Martpuusl. Onpenenurenu Marpull. Pemenne
CHCTEM JIMHENHBIX ypaBHEHUN MeToioM Kpamepa u mat- 2
PUYHBIM METOAOMY.
JL.P. Ne 4 «BekTopsl. Beranciienre npeienoBy. 2
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JL.P. Ne 5 «IIpousBognast ¢pyHkimu. I'eomerpudeckuii u

MEXaHUYECKUM CMBICI Mpou3BoHOM. UccienoBanue 2
(YHKIMU C TOMOIIBIO MTPOU3BOIHOM.
JL.P. Ne 6 «Heonpenenennsiit uaterpan GyHkiuu. Omnpe-
JieNIeHHBIN uHTerpan pyHkuuu. ['eomeTprudeckue npuio- 2
YKEHUSI OIPEICTICHHOT0 HHTErpaiay.
JL.P. Ne 7 «PemieHne HEKOTOPBIX BUIOB YPaBHEHUM, HEpa-
BEHCTB U CHCTEM ypaBHEHU U HEPABEHCTB B 2
SMathStudio.
JLLP. Ne 8 «/IludepennmanbHbie ypaBHCHHSD) 2
Bcero: 16
3aounas ¢popma 00yueHusn
Ne HaumenoBanue HaumenoBanue Bcero
cemecTpa y4eOHON AUCITUIUIMHBI (MOTYIIs) 71a00paTOPHBIX paboT 4acoB
Mogyns 1,2. JI.P. Ne 1 «3HaxoMCTBO ¢ ITakeToM . Beruncienne 3Haue- 5
3 JluneiliHas anrebpa U aHaJTUTHYECKasi TECOMETPUSI. HHIl MaTeMaTUuecKuX BeipakeHnil B SMathStudioy.
MareMaTnueckuil aHaJIn3. JI.P. Ne 2 «PamxxupoBansble nepemeHHsle. [loctpoenue
) 2
tabuui. @yukimu SMathStudio. [octpoenune rpadhukoBy.
Bcero: 4
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2.2.3. lIpakTHYecKue 3aHATHS

OuHnas ¢popma 00y4eHHs

Ne
cemectpa

HanmenoBanue yueOHON TUCHUILTHHBI (MOJYJIS)

HanmeHnoBaHMe NpaKTUYECKUX 3aHATHN

Bcero
JacoB

Monyns 1. JIunelinas anredpa v aHATUTHYECKAs
reoMeTpust

I1.3. Nel. «Bpruncnenue onpenenureneil. Pemenue cucreM TMHEWHBIX ypaB-
HeHui 1o ¢popmyaam Kpamepay

I1.3. Ne2. «IIpsamast mTuHHS HA TITIOCKOCTH

I1.3. Ne3-4 «JIuneitHpie onepanuu Haja BeKTopamu. CKalsipHOE, BEKTOPHOE U
CMENIaHHOE NMPOU3BEICHHS BEKTOPOBY

I1.3. NoS. «IlpsiMast muHUS B IPOCTPAHCTBE. Y paBHEHUE TIOCKOCTU. KpuBble
BTOPOI'O MOPSAJIKA»

I1.3. Ne6. «KonTponbHas pabota Nel»

Monyns 2. luddepennmanbHoe HCUHCTICHIE

I1.3. Ne7. «Mmuoxectsa. [Tonstue ¢pynkuuu. [Ipenen hyHxmmy

I1.3. Ne8-9. «IuddepennmpoBanue QyHKIHID

I1.3. Ne10. «ITpousBoanbie BeIcuX nopsakoB. JuddepenunpoBanre HesIBHOM

Y apaMeTpuuecku 3aanHoi Gyuknuu. [IpaBuno Jlonurasn

I1.3. Nell. «IIpakTuecknii petunr Nely

I1.3. Nel12. «MOHOTOHHOCTb (PYHKIIMU. DKCTPEMYMBI»

I1.3. Nel13. «Touku neperu6a. ACuMOTOTH

I1.3. Nel4. «IToctpoenune rpagukoB QyHKITHI

I1.3. Nel5. «®yHKIMH IBYX EPEMEHHBIX)»

I1.3. Ne16. «KonTponbHas paboTta Ne2y

NINDININDINDIND I N [ BIDNINDN

Bceero 3a cemectp

w
N

Mopynse 3. IHTETrpanbHOE HCUUCIEHUE

I1.3. Ne17-18. «TabnuuHOE HHTETPUPOBAHUEY

SN

I1.3. Ne19. «MHTerpupoBanne KBaApaTHOro TpexuiaeHa. MiarerpupoBanue no
4acTAM»

N

I1.3. Ne20. «ITpaktrnueckuii peWTrHr Ne2y
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[1.3. Ne21. «OnpeneneHHblii HHTETPa.» 2
I1.3. Ne22-23. «HecoGcTBennble uHTErpaisl. [IpuMeneHue onpeneneHHoro nH- 4
Terpausa»
I1.3. Ne24-25. «/IBolHOI HHTErpa» 4
I1.3. No26. «KontponbHas pabota Ne3» 2
Mopyns 4. DneMeHThl TeOpUH (PYHKITUN KOM- I1.3. Ne27. «KommiekCHbIEC YnCIay 2
TUIEKCHOM nepementoii. Jluddepentmanbhre I1.3. Ne28. «IuppepeHnmanbHble ypaBHEH S IEPBOTO IOPSIKA C Pa3Ieisio- )
YPpaBHCHHUA IMMHKCS TIEPEMEHHBIMUY
I1.3. Ne29. «Onnoponusie nuddepeHnnanbabie ypaBHeHHS | -0 IOpsiaKay» 2
I1.3. Ne30. «JIunetinbie nuddepeHnranbuble ypaBHEHUS 1-T0 MOpsiaKay 2
I1.3. Ne31. «Iuddhepenumanbupie ypaBHEeHHS 2-TO TOPSIIKA, IOy CKAOLIHEe 2
MIOHIKEHUE TIOPSAKA
I1.3. Ne32. «JIOZLY 2-Tro nopsiaka ¢ MOCTOSHHBIMH KO3 PUIIEeHTaMI 2
I1.3. Ne33. «JIHZAY 2-Tro nopsiaka ¢ mMOCTOSHHBIMH KO3 PUIIEeHTaMI 2
I1.3. Ne34. «KonTtponbnas padota Nedy 2
Bcero 3a cemecTp 36
Monayns 5. Psaael I1.3. Ne35-36. «HucnoBsie psb» 4
3 Moy 6. 3HeMeHTBE AHCKPCTHOM MATEMATHKH, 3. Ne37-38. «Knaccuueckoe ornpeneneHre BeposITHOCTU. TeopeMbl CyMMBI U
Teopus BeposiTHOCTEN 1 MaTeMaTHYeCKasi CTaTH- . 4
cTHK IIPOU3BEICHUS BEPOATHOCTEN»
Mopyns 6. DnemenTsl quckpetHoit matemaTuku. | [1.3. Ne39. «®opmyna nonHo# BepositHocTU. [ToBTOpEeHME ncnbiTanuii. Dop- 2
Teopus BeposATHOCTEN U MaTeMaTH4eCKasl CTaTU- | MyJa bepHyny
CTHKa I1.3. Ne40. «/luckpeTHble cilydaiiHble BETMYMHBI» 2
3 I1.3. Ned41. «HenpepsiBHBIE c1yuaiiHble BenMunHbl. HopManbHbIi 3aKOH pac- 2
TpeieIeHH)
I1.3. Ne42. «KontponbHas pabota NeS5y» 2
Bcero 3a cemecTp 16
HUroro: 84
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3aounas popma oOyueHust

Ne HaumenoBanue yueOHoi HanmenoBanue Bcero
cemecTtpa JTUCIUILIAHBL (MOJTYJIS) NPAKTUYECKUX 3aHATUI 4acoB
Mopnynb 1. JIuneitnas anre6pa u ananutudeckas | [1.3. Nel. «Pemenne cucrem nHedHBIX ypaBHeHUH 10 hopmyiiam Kpamepa.
reOMeTpHUsI [Tpsimast muHus Ha mwockocTu. [Ipsamas TuHUS B IpocTpaHCTBE. Y paBHEHHE 2
TJIOCKOCTHY
1 Monyns 2. uddepennnanbHoe UCUUCIICHHUE I1.3. No2-3. «IlIpenen ¢pynkuuu. Auddepenuuporanue pyukumii. Mccnemno- 4
BaHME (PYHKIIMU OJTHOW MIEPEMEHHOM»
I1.3. Ne4. KonrpoibHas padora. 2
Bcero 3a cemectp 8
Moznyns 3. MHTerpanbHoe HCYUCICHHE I1.3. No5-6. «Tabnuunoe nHTErprpoBanue. IHTErpupoBaHUe 1Mo YacTsIM)» 4
I1.3. Ne7-8. «OnipeeneHHbli HHTETpaD» 4
2 Monyns 4. DreMeHThl TeopuH (PYHKIIH KOM- I1.3. Ne9. KonrtponbHas paboTa.
IeKCHOM nepemMenHoi. {uddepennuanpapie 2
ypaBHEHHS
Bcero 3a cemecTp 10
Monynsb 5. Psnbt I1.3. Ne10. «HucnoBblie psab» 2
Monynb 6. DneMeHThl JUCKPETHONH MaTeMaTHUKH.
3 Teopus BeposiTHOcTel U MateMatudeckas cratu- | [1.3. Nell. KonTpoasHas pabora. 2
CTHKa
Bcero 3a cemectp 4
HUroro: 22




18

2.3. CamocrosiTesibHasi padoTa CTyJAeHTa

Buas1 CPC:
Ounas popma o0yueHust
Ne HaumeHnoBanue yueOHON JUCHUILTUHBL (MOJTYJISA) Buner CPC Beero
ceMecTpa 4acoB
Monyns 1. Jluneiinas anredpa v aHaTUTHYECKast reo- [ToAroToBKa K IIPAKTHYECKUM 3aHATHAM. [10roTOBKa K KOHTPOJIb-
METpHUs HOI1 pabote. M3yuenue marepuaa no yueOHMKaM U y4eOHBIM MOCO- 28
oM.
1 Monynsb 2. luddepeHunanbHOe UCUUCIECHUE [ToaroroBka k nmpakTudeckuM 3aHATHAM. [IoAroTOBKa K KOHTPOIIb-
HOM paborte. M3yueHue marepuaiia o yaeOHUKaM U Y4eOHBIM ITOCO- 88
OUsIM.
Bcero 3a cemecTp: 116
Monynb 3. UHTerpanbHOe UCUUCICHHE [ToaroroBka k nmpakTudeckuM 3aHATHAM. [IoAroTOBKa K KOHTPOIIb-
HOIi pabore. M3ydyeHne marepuana no yueOHUKaM M y9eOHBIM I1OCO- 9
OUsIM.
2 Mopayns 4. DneMeHThl TeopuH (PyHKIMY KOMIUIEKCHON | [ToAroToBKa K MpakTHUECKUM 3aHATHAM. [10Ar0TOBKA K KOHTPOJIb-
nepemeHHoi. [{uddepennnansabie ypaBHEHUS HOI1 pabote. M3yuenune marepuana no yueOHUKaM U y4eOHBIM OCO- 36
OusIM.
Bcero 3a cemecTp: 45
Monyns 5. Paael [ToaroroBka K MpakTHYECKUM 3aHATUAM. [I0ATOTOBKA K KOHTPOJIb-
HOM paboTte. M3yueHue MaTepuana no yueOHMKaM 1 y4eOHBIM [1OCO- 34
OMsIM.
3 Momyib 6. DneMeHTsl AMCKPETHOM MateMaTuku. Teo- | [ToaroroBka k mpakTudeckuM 3aHATHAM. [1oAr0TOBKA K KOHTPOJTb-
pusl BEpOATHOCTEN U MaTeMaTHYecKasi CTAaTUCTUKA HoM pabore. M3yuyeHne marepuana no yueOHUKaM M y4eOHBIM 110CO- 26
OusIM.
Bcero 3a cemectp: 60
Uroro: 221
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3aounas popma oOyueHunst

Ne HaunmenoBanue y4eOHOW AMCHUTUINHBI Bcero
Buast CPC
cemecTpa (MoyJIsT) 4acoB
Monyns 1. JIuneiinas anreOpa v aHaIUTHYECKAs T€0- IToaroroBka K MpakTU4YECKUM 3aHATUAM. M3yyeHue maTepuaia mno 70
METpHUs yueOHUKaM U y4eOHbIM nocobusiM. I1oaroroBka Kk KOHTPOJIBbHOM pa-
oote.

1 Monyns 2. luddepeHnmanbHOe HCUUCTICHIE IToaroToBKa K MpakTUYECKUM 3aHATUAM. M3ydeHue maTepuaia 1o
ydyeOHuKaM U y4yeOHbIM mocoOusiM. [loaroroBka Kk KOHTPOIBHOM pa- 121
oote.

Bcero 3a cemecTp: 191

Mopnyns 3. IHTerpaibHOE UCUUCICHHE IToaroTroBka K MpakTUYECKUM 3aHATUAM. M3ydeHue maTepuaia 1o
yueOHUKaM U y4eOHbIM nocoousiM. IloaroroBka Kk KOHTPOIbHOM pa- 52
oote.

2

Monyns 4. DnemeHnThl Teopun GpyHKIMH KoMIulekcHOW | [loAroToBka K MpakTHYECKUM 3aHATHAM. M3ydyeHne Matepuana mno

nepemeHHoi. [luddepeHunanbable ypaBHEHUS yueOHUKaM U y4eOHbIM nmocoousiM. IloaroroBka Kk KOHTPOIBbHOMH pa- 63
oote.

Bcero 3a cemectp: 115

Mopynsb 5. Psagsr IToaroToBKa K MPAaKTUYECKUM 3aHATUAM. M3yueHue maTepuaia mno
yueOHUKaM U yueOHbIM nmocoousiM. IToaroroBka Kk KOHTPOIBbHOM pa- 40
oote.

3 Monyinb 6. DeMeHTsl AUCKPETHOM MaTeMaTuku. Teo- ITonroroBka Kk MpakTU4eCKUM 3aHATHAM. M3yueHune Marepuana 1mno

pusl BEpOATHOCTEN U MaTeMaTHYecKasi CTATUCTUKA y4ueOHUKaM U yuyeOHbIM ocoOusM. [TonroroBka k KOHTPOJILHOU pa- 52
oore.
Bcero 3a cemectp: 92
Hroro: 398




20
3. OBPA3OBATEJIBHBIE TEXHOJIOT A

Ounas ¢popma o0ydeHus

Ne Bunpl yueOHoi O6pasoBarenbHbIe OCO6eHH§;§2Ti%OBeHeHM
cemecTpa padoTHI TexHopornn (MHIUBHyaIbHbIE / TPYIIIOBEIE)
1 IIpakTryeckue 3aHATUSL Tpenunr IPYIIIOBBIE
Nel,8,9,10,13
5 IIpakTryeckue 3aHATUSL Tpenunr IPYIIIOBBIE
Ne 19, 20, 23, 30, 31, 32, 34, 35

IIpakTHyeckue 3aHATUSL Tpenunr IPYIIIOBBIE
3 Ne 37-41

JlaboparopHbI€e 3aHATHS

Nol.8 KominbroTepHas cumyisnus TPYIIIOBBIC

3aHsATUS B UHTEPAKTUBHOU opMe B 0ObeMe:
MpaKkTUYECKHE 3aHATUS — 36 4acoB;
nabopaTopHbie paboThl — 16 yacos.
Bcero ayauTopHbIX 3aHATHI B HHTEpaKTUBHON opme: 52 yaca.

B rckmounTenbHBIX CIydasx MpUMEHSCTCS AIIEKTPOHHOE 00yUeHHe 1 TUCTAaHIIMOHHBIE 00pazoBaTebHbIe TexHooruu (D0 u JIOT), Bkimrogast mpoBe-
JICHHE TEKYIIIEr0 KOHTPOJISI YCIEBAaGMOCTH M TPOMEKYTOYHOM aTTecTaluy. Peanm3aius mporpaMMbl TUCHMIUIMHBI ¢ uenoib3oBanreM DO u JIOT ocy-
IIECTBIIIETCS TI0 YCMOTPEHHIO BEIYIIIETO MPEToIaBaTelIs C yYETOM TEXHUUECKIX BO3MOYKHOCTEH OOYJAIOIIHXCSI C HCIIOIb30BaHHEM MPOTPAMMHBIX CPEJICTB,

obecrieunBaronmx npumeHenue 3emMeHToB D0 u JIOT B MHcTHTYTE, ITyTEM CHHXPOHHOTO M CHHXPOHHOTO B3aUMOJICHCTBHS, K KOTOPHIM MOT'YT OTHOCHUTh-
cs:

- 3JIeKTpOHHAas HH(MOPMAIIMOHHO-00pa3oBaTenbHas cpena MHcTuTyTa;

- TpyIIoBas roocoBast KoH(pepeHius B MecceHukepax (Sunexc.Meccenmkep, VK Teams);

- TPYIIIIOBOM YaT B MecceHmxepax Annexc.Meccenmxkep, corpanbHou cetn BKonTakre;

- oHJTaiiH BuzicokoHbepeHIms B SIHaekc. Tenemocr;
- BHJICO3AITMCH JICKIIUH TIeTarOrMIeCKIX PabOTHUKOB MIHCTUTYTA, pa3MeNEHHbBIC Ha pa3IMYHBIX BHICOXOCTHHTAX (HAIIpUMep, Ha KaHaJlax Mpero/iaBaTelicii)
W/WIM 00JTaYHBIX XpaHWINIIAX (Harpumep, Sxnekc./luck).

3aounasi popma 00yueHusn
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. OcobeHHOCTH TPOBEICHHS
Ne Bune! yueOHoii O6pazoBarenbHbIe POBEAL
3aHATHUH
cemectpa paboThI TEXHOJIOTHH
(MHIMBHTyaTbHBIE / TPYTIIIOBBIE)

1-3 Hpakrideckoe Tpenunr IpyHIOBbIE
samsrne Ne 1,2, 3,5, 6,7, 8, 10 P by

3 JlaGopatopisie KomnbrotepHas cumynsuus IpyMIoOBbIE
3anaTud Nel, 2. P Y Py

3aHATHS B UHTEPAKTUBHON (hopme B oObeMe:
*  MpaKkTUYEeCKue 3aHATUS — 16 gacos;
nabopaTopHble paboThl — 4 yaca.

Bcero aynuTopHbIX 3aHATUN B MHTEpaKTUBHOUN (opme: 20 dacos.

B uCKITIOUNTENBHBIX CIydasx MPUMEHSETCS AIEKTPOHHOEe 00yYeHHe U AUCTaHIIMOHHBIe o0pa3oBarenbHble TexHonoruu (30 u JIOT), Bkimoyas mpose-
JIEHHE TEKYLIEro KOHTPOJsS YCIEBAEMOCTH M MPOMEXKYTOUHOW arTecTaluu. Peanmsanust mporpaMMsbl TUCHMIUIMHBL ¢ ucnoib3oBanueM D0 u JIOT ocy-
IIECTBJIETCS 110 YCMOTPEHHUIO BEYILEr0 MPENoIaBaTessl C yUeTOM TEXHUUECKUX BOZMOKHOCTEH 00YUarOIIMXCsI C UCTIONb30BaHUEM IIPOrPaMMHBIX CPE/ICTB,
obecrieunBaronmx npumeHenue 3emMeHToB D0 u JIOT B MHcTHTYTE, TyTEM CHHXPOHHOTO M CHHXPOHHOTO B3aUMOJICHCTBHS, K KOTOPHIM MOT'YT OTHOCHUTh-

Ci:

- 3JIeKTpOHHAas MH(MOPMAIIMOHHO-00pa3oBaTenbHas cpena MHcTutyTa;

- TPYIIIOBasi ToJI0coBas KoHMepeHius B MecceHmkepax (Sumexc.Meccenmkep, VK Teams);
- TPYIIIIOBOM YaT B MecceHmkepax Annexc.Meccenmxkep, coranbHou cetn BKonTakre;

- OHJIaliH BUAeoKkoHpepeHuus B SAxnekc. Tenemocr;

- BUJIC03aIMCH JIEKIIMI NeIarornyeckux paboTHUKOB MHCTUTYTa, pa3MelIEHHbIE Ha Pa3/IMUHbIX BUCOXOCTUHTaX (HAllpUMep, Ha KaHajlax MpernoiaBaresieil)

W/ 00JTaYHBIX XpaHWIHIIAX (Harpumep, Sxnekc./luck).
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4. OHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH
N PE3YJIBTATOB OCBOEHHUA YYEBHOU JTUCIUIIJIMHBI

4.1. Buabl KOHTPOJISI M aTTeCTAlUMN, GOPMBbI OLIEHOYHBIX CPEIACTB

OuyHnas ¢gopma 00y4eHHs

Konpr nnnu-
BUb! KOH- KaTOpOB /10~ OueHouHble
Ne TPOJIS U aTTe- CTHIKCHHA HaumeHnoBanue cpeictsa
cemectpa | cramun (BK, | KOMIETEHIMH | yyeGHOM QUCIATLIMHBL (MOLYJIsN) KOIM4ecTRO Kon-8o
Tar, IIpAT*) ®opma BOIIPOCOB | HE3aBUCUMBIX
Y 33JIaHUU BApPUAHTOB
VK-1.1 Mognyis 1. JInneiinas anrebpa 1 | KontpossHas paboTta 1 6
VK-1.2 AHAITMTHYECKasi TEOMETPUS Nel
Tart 835:1% Monyns 2. lupdepennmansaoe | [Ipakruyeckwuii peii- 10 6
1 OHK-1.3 HCYUCIICHUE TUHT Nel
' KonTponbhas padbota
No2 12 6
HpAt [To 6uneram 3 20
(Ox3amen)
OIIK-1.2 Monyns 3. HTErpanpHOE Uc- IIpaxTrueckuil peu- 8 6
OIIK-1.3 YHCIIEHUE TUHT Ne2
KonrtponsHas pabora 5 5
T Ne3
a Monynb 4. D1eMeHThI TeOpUn
2 (yHKIIMU KOMIUIEKCHOH mepe- KonTponbhas pabora 10 6
MeHHOH. /luddepennmanbabie Neq
yYpaBHEHHUSI
HpAr [To 6uneram 3 20
(9K3aMeH)
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VK-1.1 Mopynb 6. DIeMEeHTBI JUCKPET-
YVK-1.1 HOM marematuku. Teopus Bepo- | KoHTponbHas pabora
Tar o 10 6
SITHOCTEW U MaTeMaTH4ecKast No5
3 CTaTHCTUKA
IIpAr KonTposnbHbie Bo-
(3auer) npocbl. KonTposbHas 12 6
paborta
3aounas ¢popma 00yueHusn
Konap!r nunu-
BB KOH- KaToOpOB J10- O1eHOYHEBIE
No Tpots u arTe- CTYOKEHUS HaI/Ig/IeHgBaHI/Ie CpencTBa
« | MOmyns y4eOHOM TUCITUTUTHHBI
cemectpa | craumu (BK, | KOMICTCHIHH (MoyIA) KonnuectBo Koin-Bo
Tar, IIpAT*) dopma BOIIPOCOB HE3aBUCUMBIX
U 3aJ]aHUH BapHAHTOB
OIlIK-1.1 Monynsb 1. JIuneitnas anre6pa u
Tar OIIK-1.2 aHAJIUTUYECKasi TEOMETPUS AynuTopHast KOH- 11 5
1 Monyns 2. Iuddepennnansaoe TpOJIbHAsE paboTa.
HCYHCIICHUE
[IpAT
P [To 6uneram 3 20
(x3amen)
OIIK-1.2 Monyns 3. HTErpanbHOe UCUnC-
OIlK-1.3 JIeHue
Tat Mopyns 4. DneMeHTBl TEOpUn AyZUTOpHAA KOH- 9 6
2 (YHKITMU KOMILIEKCHOH TepeMeH- TposbHAs paboTa.
Hoil. luddepenunanpHbie ypas-
HEHUs
[IpAT
P [To Guneram 3 20
(9Kx3aMeH)
3 Tar OIIK-1.2 Monysb 5. Pser AynutopHas KOH- 9 6
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OIIK-1.3

Monaynb 6. D71eMEHTbI JUCKPET-
HOM MaTeMaTuku. Teopus BepoAT-
HOCTEH 1 MareMaTHh4decKas CTaTH-
CTHKA

TpOJbHas pabora.

[IpAT
(3auer)

KonTposnbHbie Bo-
pocsl. KoHTposbHasA
paborta

20
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4.2. IlpuMepHble BADHAHTHI KOHTPOJBHBIX PA00T U NPAKTHYECKUX PEHTHHIOB
Ounas ¢opma o0yueHus

KonTposbnas paéora Nel

-1 4 0
3 -1 4
1.BerauciauThb 42 =11
2 0 3
3 2 5
3X+2y=-1,
2. Pemmuthb cuctemy no dpopmysnam Kpamepa
5x—y="T.
-2 2 -4
3. Beruucauts onpenenurens |3 -1 3.
-7 -1 4

4. HaiiTu yros Mexy BEKTOpaMu a-3ou E, eciu 5:3i—]—5R , 523]—i+2R , c= 2i+3]—§ .
5. Haiitu nnomaap TpeyrojibHUKA C BEPIIMHAMH B TOUKaX A(l; -3 —1) , B(2; -1 - 2), C(— 3. 5; 4).

_—

6. HaiiTu mnpoekiuio BeKTopa AB =Ha BEKTOP A—Cf, eciau (— 1;3; - 4), B(— 1,-2; 3),
C(-3;2;1).

7. CocTaBUTh ypaBHEHHE IUIOCKOCTH, mpoxossmiei deped Touky M (3; -1 —3) mnapamiensro
mwiockoctd  2X+3y—4z+5=0.

8. CocTaBHTh ITapaMETPUYECKUE YPaBHEHHs MNPSAMOM, mpoxomsmiei yepe3 Touku A(-2; 3;—1) u
C4;3-1).

9. CocTaBUTh KAHOHMYECKHE YpaBHEHHs MNpsMoi, mpoxopsmiend depe3 touky K(5;2;—2) mep-
HEeHAUKYJSIPHO TIocKocTh X—2Y+32—-7=0.

10. lan tpeyronsuuk ABC ¢ sepmmnamu B Toukax A(L —2), B(-1; 3), C(2; —3) . Haiitu ypas-

HeHHE BBICOTHI BJI.
11. Haiitu ypaBHeHHe TpsMOM, mpoxomsamieli dvepe3 Touky D(—3;2) mapamrensHo mpsMoit

2X+y—-4=0.

12. HasBarp 1 moctpouts muunm: 2X2 —4y? =8; y? =-2x; x+3y—-6=0.

IIpakTnueckmnii pedTunr Nel
Haiitn y': 1. y =2 +sin®2x; 2. y:In(4+arct95x2); 3. y:8ctgz(3—x3);
7 X

2 4 S .
4, y:(2x_5\/;+—4J 0 5. YZMS)(—+1)+EZ-SIn23X,

X J3
6. Haitru y": y=x>-sin3x.
y  X°—4x+4 . 3X°+2x° —7x+5 - 2sin?2x
Haiitu npenensr: 7. IImZ—; 8. lim > : 9. lim .
x22x% —3x—2 x> 3X+5x° -3 x-0tg3x-In(1+ 4x)
10. Maner muoxectsa A=1{0,1,2,3,4,5,6,7}; B=1{3,4,56,7,8,9}; C={-3,-2,-10,1, 2,3, 4.
3anaiite cimckamu muOKecTBO (ANB)UC.

KonTtpoubnas pa6ora Ne2
2sin 2X
5x-3 '

3
Haiitu y': 1. y:(ZX—%+e°°S3Xj ;2. y=4t95x-5ﬁ; 3. y=
X
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. x2-3x-4 . 5X°—7x+2_ . . arcsin®2x
Berunciuts: 4. lim — 5 lim —————: 6. _—
x>-17 +5x —2X x—0 4x% —3X —3 x-0 X In(1-Xx)
2
X

7. UccrnenoBath (QyHKIMIO HA DKCTPEMyM: Y = 1
X j—

8. Haiitu TOukM meperu0a; HMHTEPBAJIbl BBIIYKIOCTH, BOTHYTOCTH rpaduka (QyHKIUH:
y=x3—6x%+9x+1.

9. HaiiTy 9acTHBIC TPOU3BOIHBIC TIEPBOTO TOpsiaKa GpyHKuu Z = In (X2 + yz).

10. Haiitu nmonusiit nuddepeniman GyHKuuu Z = x2y3 +X2—5y2 B TOUKE P(2; 1).

3X+y?

11. Haiitn Z§,, ecnu Z = 2e —2x%y% +9y.

12. VcenenoBath GyHKIMH Ha 9KCTpeMyM: Z = 2Xy —3x° —2y? +10.
IMpakTuyeckunii peiTUHT Ne2

Haiitn HeonpeneleHHbIE MHTETPaIbI:

3x-2 . dx
1. [3ctgbxdx; 2. 6+5x—7x° dx; 3. [———dx; 4. [xsin2xdx;5. [————.
et I ) v / 5 10x—7

6. Ix3sin(3—x4)dx; 7. Ix4 In xdx; 8. J'(sz _%_4]dx.

\/F

KonTpoabsHnas padora Ne3

3
1. Beruncnuth j(3x2 —4X+ Z)ix.
2

dx

2. Berunciauth HeCOOCTBECHHBIN HUHTCErpal Ui YCTAaHOBUTH €0 PaCXOAUMOCTD: ﬁ .
X —

- — 8

3. Beruncauts miaomaab GUrypel, orpaHU4€HHON TUHUAMH Y = x> -1, y=1-x.
4. Borauciuth 00beM Tena, 00pa3oBaHHOro BpamenueM Bokpyr ocu OX (urypsl, orpaHudeHHOM
JUHUASMHA Y = X2, y=2-X.

1 X2
5. BoraucinuTh: Idx I(X —2xy)dy .
-1 x=2
6. HaiiTi Maccy MmIocKoii IIacTHHKU, UMEIoIIei (opMy GHUTYyphI, OrpaHHYCHHOH TuHUAME X = 2V,

X =y, eclli ee MOBEPXHOCTHAS TIOTHOCT paBHa p(X;y) =x+ ).

KonTposbnas padora Ne4

- z . .
1. Beruucmuts Z, - Z2, 22 ecnu 2,=2-3i, 2,=1+2i.
71
2. 300pa3uTth Ha IIIOCKOCTH U MPEICTaBUTh B TPUTOHOMETPUYECKON U NTOKa3aTENbHON popmax
KOMIUIEKCHOE YHCI0 Z = —2+/3 + 2.

z
3. Berancnouts z; - Z,, —L w npencraBuTh B anreGpauueckoit opme, eciu
z

2
( 2;;..2;:} 1( 57 .. 57
7y =2 CoOs—+isin— |, z, ==| cOS—+isin— |.
3 3 6 6 6

Pemuts nuddepennpanbubie ypaBHEHUS:
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2 2
4.y +3hy—xy? ~7hx=0. 5. y'~ytgx=6sin>x; 6. y'= X 2TV
X

Pemuts auddepennnansupie ypaaenus: 7. y' =sin3x. 8. y"'—-2y'=12x+1.
9. y'—2y'+y=5e?* 10. y"+3y'-10y =0, y(0)=1, y'(0)=-1.

KonTpoabsnasi padora NeS
HCCHGI[OB&TB Ha CXOOAUMOCTDb YHCJIOBBIC PAAbI:

2'n ., =5n°+2 = n+2 =2 (-1)
. — 3. Y — 4 .
n=1(n +1)! n=l(2n —1)3 n13n +1 n=13n+1

5. B maptum u3 10 geraneit 8 cranmaptHbix. HaliTh BEpOSATHOCTH TOTO, YTO Cpey HayAady U3BJe-
YEHHBIX 2-X JIeTaJle eCTh XOTs Obl OJIHA CTaHapTHAs.

6. Cryznenr 3Haer orBeT Ha 30 Bonpocos u3 50 BompocoB mporpaMMbl. HaliTu BEpOATHOCTH TOTO,
YTO OH 3HAeT OTBET Ha 00a MPEI0KEHHBIX EMY BOIPOCA.

7. BeposITHOCTh NOJIyYUTh BBICOKME JIMBHUJACHJBI 10 aKIUsAM Ha nepBoM mnpeanpustun — 0,15; Ha
BTOpoM — 0,25; Ha TpeTbeM — 0,4. OnpenenuTb BEpOSTHOCTh TOT0, YTO AKI[MOHEP, UMEIOIUN aKIIUU
BCEX MPEANPUATHM, TOITYUUT BBICOKHE IUBUACHbI TOJBKO HA OJHOM MPEAIPUITHH.

8. JlaH 3aKOH pacrnpeneneHusl cayyailHoW BeTUUUHbI X.

X3 |1 10 05 |2
Pl10402 0201|021
Haiitn maremaTndeckoe 0’kMJaHUE U JUCIIEPCUIO CIIy4aliHOM BeIUYUHBI X.
9. Cnyuaiinas BenuuuHa X 3a7aHa GyHKIMEH pacipeaeaeHus:

0 npu x <1,

2
F(x)= %—% npu 1< x<3,

1 npu x> 3.

Haiitu: 1) minoTHOCTH pacnpenenenus;
2) MaTeMaTHUYEeCKOe OKUAAHUE CIyJalHOM BeTMUUHBI X.

3aounasi popma o0yueHusn
KonTposbnas paGora Nel

3X+2y=-1
1. Pemmuts cucremy no popmynam Kpamepa
oX—-y=17.
2. Haiitm yrom MexXIy BeKTOpaMHu a-3b u E, ecim 5:3i—]—5R : 5:3]—i+2E ,
c=2i+3j-kK.
3. CocraBuTh KAHOHWYECKHE YpPABHEHWsS TpPsMoi, npoxoismieil uepes touky K(5;2;—2)
NEePIEeHANKYJIIPHO TUIocKocTH X—2Y+3z2—-7=0.

Haittu y': 4. y =2 +sin®2x; 5. y=|n(4+arct95x2); 6. y=8ctgz(3—x3);
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7 X
2 ) 2 i
7. y:(2x—5\/;+—4) , 8. y:ﬂsj(/§—+l)+e2-sm23x.
X

2
. X“—4x+4 .
Haiitu npenensr: 9. lim ————;  10. lim

32 +2x —7x+5 1§ 2sin % 2x
x—>2 2%% —3x—2 x>o  3x+5x2—3

;11 lim
x-0tg3x - In(1+ 4x)

KonTpoabsHnas padora Ne2

Haiitn HeonpeaeleHHbIE HHTErPabl:

1. [3ctgbxdx; 2. [(6+5x—7x%)dx; 3. ISXZ_ZJ_ i ;
X" =

3
4. BpuuciuTh j(3x2 —4X+ 2)1X
2

5.BoruncnuTh miiomaas GUrypbl, OrpaHHYeHHOMN JIMHUSAMU Y = x> -1, y=1-x.

- 7 . .
6.Boruncnute 7, - 22, =2, ecim z; =2 —3i, 2, =1+ 2i
71

Pemnth nuddepennmanpubie ypaBHEHUS:

7. y(x2 +3)dy—x(y2—7)dx=0. 8. y' —ytgx=6sin%x; 9. y"—2y'+y=5e"2

KonTtposbnas padora Ne3
HccnenoBaTh Ha CXOJUMOCTB:
1 i (3n-1! 5 Z”: n-2
L& (2n+3) L& (Bn+1)*
3. Bpomiens! nBe urpanbHbie KOCTU. HallTu BEpOSITHOCTh TOTO, UYTO CyMMa BBINABIIMX OYKOB PaBHA
5.
4. B onnowm simuke 20 neranei, u3 HUX 15 ctanAapTHBIX, B Apyrom — 30, U3 HUX 26 CTaHIApPTHBIX.
B3siin mo oiHOM eTany U3 Kaxkaoro siuka. HailTu BepoATHOCTB TOrO, 4TO TOJIBKO OJIHA J€Tallb
OyneT OpaKoBaHHOM.
5. Cnyyaiinas BenunHa X 3aJlaHa 3aKOHOM paclpeziesieHus
Xi 3| -1 4 5
pi 103040201
HaiiTu Bce ee 4ncCiiOBbIE XapaKTEPUCTUKH.
6. Cnyuaitnas BenuunHa X 3a/aHa GyHKIMEH pacipeeneHus
0 npu x<0,

F(x) = Lo 3y npu 0< x<1,
6 6
1 npu x>1.

1
Haiitu: a) BeposITHOCTh MonagaHusi CIy4yaifHOW BeTHMYMHBI X B HHTEPBAI (— 3 ;= |; 6) mIoT-
HOCTb pacnpenenenus BepositHocted CB X; B) maremaruueckoe oxuaanue CB X.
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4.3. Bonpochbl K IPOMEKYTOYHBIM aTTECTAIUSIM

Bomnpocsl k 3k3ameny (1 cemectp):

Konaper unmu-
Bomnpocsl Karopos 210-
CTHXKCHHSA
KOMIIETCHIINI
JIuHeiinas ajaredpa u aHATUTHYECKasi TeOMeTPUs
1. Onpenenurenu. CBoiicTBa onpenenurenei. Pemenue cuctem JIMHEHHBIX YPaBHEHUM 11O YK-1.1
dbopmyiam Kpamepa. YK-1.2
2.  Jlunelinble onepanuu HaJ BekTopaMu. CBOMCTBA JIMHEHHBIX OIEepaIii. YK-1.3
3. OcHOBHBIE 3aKOHBI MATEMaTHKH OIIK-1.1
4.  Tlpoekmus BekTopa Ha ocb. OnpeeeHus U CBOMCTRA. OIIK-1.2
5.  OmpeneneHue BEKTOpa Mo KOOpAMHATAM €ro Havajia U KOHIIA.
6.  YcioBus KOJUIMHEApPHOCTH BEKTOPOB B BEKTOPHOM M KOOPAMHATHOH (opmax.
7.  CkamsapHoe mpousBeqieHne BeKTOpoB. OCHOBHBIE CBOMCTBA, MEXaHUYECKUM CMBICT U
PUMEHEHHUE.
8.  CxamspHOe mpou3Be/IeHHE B KOOPIUHATAX.
9.  BextopHoe npousBeneHre. OCHOBHbIE CBOWCTBA, MEXaHUYECKHH CMBICT U NPUMEHE-
HUE.
10. BekrtopHOe Mpou3BeACHNE B KOOPAMHATAX.
11. CmemanHoe NPOU3BEIEHHUE, €Er0 OCHOBHBIE CBOMCTBA U IPUMEHEHHUE.
12. T'eomerpuueckuil CMBICI CMELIAHHOTO Mpou3BeneHus. CMelmaHHoe MPOU3BECHUE B
KOOpJMHATaX.
13. VYpaBHeHHE MIOCKOCTH, IPOXOAALIEH Yepe3 JaHHYI0 TOUKY € 33JaHHBIM HOPMaJIbHbIM
BekTopoM. OO1iee ypaBHEHHE TUIOCKOCTH.
14. TlapameTrpuyeckue 1 KAHOHMUYECKUE YPaBHEHUs MIPSIMOIl B TPOCTPAHCTBE.
15. VYpaBHeHus npsiMoii Ha IMJIOCKOCTH.
16. VYron mexay npsMbIMU. Y CIOBUS NapaljIeIbHOCTH U NEPIEHANKYISIPHOCTH MPSIMbIX
Ha TJIOCKOCTH.
17. TlonspHble koopanHaThl. CBS3b C IEKAPTOBBIMU KOOPHMHATAMH.
18. KpuBsie BTOpOTo MOpsAKa: a) JUIUIC; 0) mapadosa; B) runepooa.
JAudppepennuaibHoe HCHHCTCHHE
19. MmuoxectBa. O0beIMHEHNUE, TIEPECCUCHUE, PA3HOCTh MHOXKECTB.
20. ®dynkma. Obnacts onpeaenenus GyHkiuu. O6macte 3HadeHudt pyHkuuu. Onepanun
HaJ QYHKIMSIMH.
21. Tlpenen ¢ynkuuu. OgHOCTOpOHHME mpeaensl. IIpu3Haku cyliecTBOBaHUS Npejaesa
(GYHKIIMH B TOUKE.
22. Metoapl MaTEMaTHYECKOTO aHATTU3A.
23. HexkoTopsie cBoiicTBa (QYHKIHIA, IMEIONINX B TOYKE KOHEUHBINA TIPEIe].
24. beckoHeuHO Manble 1 6ECKOHEUHO OoblIue (PyHKIMH: OTpEe/IeeHNUs; CBOUCTBA.
25. TlepBbIii 3aMevaTeIBHBINA TTPEISI.
26. DKBUBaJEHTHBIE OECKOHEUHO MaJjble: ONpeIeNIeH s ; CBOICTRA.
27. HenpepsiBHOCTh (YHKIIMH B TOUYKE (JIBa oImpenesieHus) u Ha oTpe3ke. CBoiiCcTBa He-
HpPEpHIBHBIX (DYHKIHIA.
28. Touku pa3peiBa ¢pyHKIHU. Kitaccudukamms Touek pa3phiBa.
29. [IlpousBoaHas (QYyHKUUH, €€ TeOMETPUYECKHH CMBICI. YpaBHEHHE KacaTelbHOH K
IIJIOCKOM KPpUBOM. MeXaHNYECKHI CMBICI IPOU3BOIHOM.
30. duddepenuupyemocts ¢GyHkuuu. Heobxonumelii mpusHak auphepeHIpyeMocTu
GyHKIIH.
31. ®opmyasl auddepeHunpoBanus QyHKIUIH.
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32. JIuddepennunan Gpynkuuu. Ero cBoiCTBa, CBSI3b C IPOU3BOJHOM.
33. IlpaBwmiio JlonuTans pacKpbITHsI HEOTIPEACICHHOCTEH.
34. Teopema Pomns. Ee reomerpudeckuii cMbICI.
35. Teopema Jlarpanxa. Ee reomeTpuyeckuii CMBICI.
36. Ompenenenue Bo3pacrarouiei u yosiatomend ¢pyHkuuu. [I[pu3Hak MOHOTOHHOCTH.
37. Touku Mmakcumyma 1 MUHUMYMa. HeoOxoaumblii mpusHak 3kcTpemyma. Kputnueckue
ToukH 1-r0 pona. JlocTaTrouHbIi MpU3HAK KCTpeMyMa (DYHKIIHH.
38. BeimykiiocTh, BOTHYTOCTh Tpaduka (pyHkuuu. [Ipu3Hak BBITYKIOCTH, BOTHYTOCTH
rpaduka GyHKINU.
39. Touku neperuda rpaduka ¢pynknuu. HeoOXoauMblil MprU3HaAK CyIIECTBOBAHUS TOUKH
nepern6a. Kputnueckue touku 2-ro poxaa. JlocTaTOUYHBIN NMPU3HAK CYIIECTBOBAHUS
TOYKH TIeperuoa.
40. AcumnToTsl rpaduKa QyHKIMU: BEPTHKAIBHBIC M HAKJIOHHBIE.
41. Ompenenenue (QyHKIUM HECKOJIBbKHX NepeMeHHbIX. Obnacts ompenenenus. [Ipenen
¢ynkuuu. HempepsIBHOCTS.
42. YacTHble MPOU3BOIHBIC MEPBOTO MOPsAIKAa (YHKIUU HECKOIbKUX MEPEMEHHBIX, UX
F€OMETPUYECKHUI CMBICIL.
43. Tlonusiii nuddepennman GyHKIUN IBYX IepEeMEHHbIX. | eOMeTpUUYeCKuil CMBICI.
44. YactHble MPOM3BOAHBIC BBICIINX IMOPSIKOB, TEOpEMa O CMEIIAHHBIX MPOM3BOJIHBIX
(GYHKIIUM HECKOJIBKUX MEPEMEHHDIX.
45, DkcTpeMyMmbl (PYHKIMH JBYX MEepeMEeHHbIX. HeoOX0aMMbIE U TOCTATOYHBIC TIPU3HAKU
JKCTpEMyMa.
46. TIoBepXHOCTH BTOPOTO MOPSIAKA.
Bonpocsl k 3x3ameny (2 cemectp)
Konap!r uanu-
Bomnpocsl KaTopos J1o-
CTHKCHHS
KOMIIETCHIUHI
HNHTerpajibHoe HcUHMCICHUE
1. TIlepBooOpa3Has GyHKIHMS U €€ OCHOBHbIE CBOMCTBA. OIlK-1.1
2.  HeompeneneHnHbIif HHTETpaAJI ¥ €TO OCHOBHBIE CBOICTBA. OIlK-1.2
3. HHrerpupoBaHue 3aMEHOH ePEeMEHHBIX.
4.  VHTerpupoBaHHE MO YacTSAM. THUIIBI HHTETPAJIOB, PEIIaeMbIX HHTETPHPOBAHUEM IO Ya-
CTSIM.
5.  HHTerpupoBaHHe KBapaTHOTO TPEXWICHA.
6.  OmpeneneHHbIN UHTErpall, Kak MpeJiesl HHTErpalbHbIX CyMM. Teopema CylecTBOBaHUs
OTIpEeIeIIEHHOTO NHTETpaa.
7. T'eomerpuueckuii cMbICT OIPEIENCHHOIO HHTErpaa.
8.  HHrerpai c nmepeMeHHBIM BEPXHHUM MPEICIIOM.
9.  ®opmyna Hetorona—JIeitOnumna.
10. CsoiicTBa oOmpeICIICHHOTO HWHTEerpana. Teopema O CpeaHeM, €€ TIeOMETPUYCCKHIMA
CMBICIL.
11. HuTerpupoBaHUEe MO YACTSM B OINPENEICHHOM MHTErpane. THUITbI HHTETPajoB, perrae-
MBIX MHTETPHUPOBAHUEM T10 YACTSM.
12. HexoTtopble TeoOMeTpUYECKHE TPUIOKEHUS ONPENEICHHOTO WHTErpasia: BBHIYHACICHUE
IIomaze MiIOCKUX (Uryp; BBIYMCICHHE UIMHBI IYTH; BBIYUCICHHE OOBEMOB Tl
BpaIeHHS.
13. HecoGcTBeHHBIE HHTETPAIIBI.
14. JIBoitHo¥ mHTETpaN (OmpeeeHue, TeopeMa CyIecTBOBaHMS, CBOMCTBA).
15. 3agaua 00 00bEME HNHUIUHAPUIECKOTO TENA.
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16.
17.
18.
19.
20.

21.
22.
23.

24.

25.
26.
217.

28.
29.
30.
31.
32.
33.
34.

35.

36.

37.

38.

3azna4a 0 Macce IJI0CKOM IUIaCTUHBI.
Brluucnenue n1BOMHBIX MHTETPAIOB B IEKAPTOBBIX KOOPANHATAX.
JIBOMHOM MHTETpaN B MOJIAPHBIX KOOPINHATAX.
['eomeTprueckne U MEXaHUYECKHE MPUIIOKEHUSI IBOMHBIX HHTETPAJIOB.
HucneHHble METO/IBI BBIYMCIEHU HHTErPAJIOB.

JieMeHThI TeOPUH (PYHKIMU KOMILIEKCHOM MepeMeHHOM.

JAudpdepennuaibHbie ypaBHEeHUS

Anrebpanyeckasi GopMa KOMIUIEKCHOTO YHCIIA.
Apudmernueckue onepanuy ¢ KOMITICKCHBIMH YHCIIaMH B anreOpandeckoi popme.
I'eomeTpuueckass HHTEpIIPETALMs U TPUTOHOMETpHYEcKas (opmMa KOMILIEKCHOTO YHC-
Jna.
ApudmeTrnueckue ornepanuu ¢ KOMIUIEKCHBIMH YHCJIaMH B TPUTOHOMETPHUYECKOM
dbopme.
®opmyiia Myaspa. KopeHb N-HOM CTENEHU U3 KOMILJIEKCHOTO YUCTIA.
[TokazarenpHas popma KOMILIEKCHOTO uncia. Dopmyina Diinepa.
OcHoBHble TOHATUA: TUdepeHIalbHbIE YPaBHEHHS, TIOPSIIOK YPaBHEHHUs, PElICHUE
Qg QepeHInaTbHOTO YpaBHEHHs, 001IIee M YaCTHOE peleHne (MHTerpat).
Huddepenunansubie ypaBHeHus 1-ro nopsanka. 3agaua Komm. Teopema Komu.
Juddepennnanbapie ypaBHEHHS 1-T0 TOPSAKA C Pa3IENAIONUMUICS IEPEMEHHBIMH.
Opnopoausie aAuddepeHirnaibHble ypaBHEHUS 1-ro MopsaKa, METO ] pEIIeHHUS.
JIuneiinsie nuddhepeHnuanpHbpie ypaBHeHus 1-ro mopsaka. Y paBHenue beprym.
Juddepenunansabie ypaBHeHuUs 2-ro nopsaaka. 3agada Korm.
Huddepenunanbapie ypaBHEHHS 2-TO TOPSAKA, JOMYCKAIOIINE TOHMKEHNE TIOPSIKA.
OpnopoaHoe nuHeHoe AuddepeHnranbHoe ypaBHeHue 2-ro nopsiaka. CBOMCTBO pe-
menuii. CTpyKTypa OOIIEero pemieHus.
CtpykTypa 00111ero penieHuss HeoJHOPOAHOTO JIMHEHHOTO Au(depeHIInaIbHOr0 ypaB-
HEHHUsI 2-TO TOPsIIKa.
Pemienue ogHOPOJHBIX JUHEWHBIX AU(QepeHIaNnbHbIX ypaBHEHUH 2-TO MOpsIKa ¢
MOCTOSIHHBIMU KO3 (huineHTaMu. XapakTepUCTUYECKOE YpaBHEHHUE.
Perienne HeOTHOPOIHBIX JTMHEHHBIX JU(PepeHINaTbHbIX YPAaBHEHUH 2-T0O MOpsIKa ¢
MOCTOSIHHBIMH KO3()(UILIMEHTaMU B ClTydae CIEelMaIbHOr0 BI/1a IPaBOW YacTH.
YucieHHble METOJIbl MaTEMaTHUECKOTO aHau3a (pemeHue audQepeHnanbHbIX ypaB-
HEHHUN).
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Bonpocs k 3auery 3 (cemectp)

Konaper unmu-
Bomnpocst KaTopos /10~
CTH)KEHUS
KOMIIETCHIIMH
Panni
1.  Ywucnossie psaabl. CXoquMOCTh U cymMa psiia. CBOMCTBA PsIIOB. VYK-1.1
2.  HeoOxoaumblii mpU3HAK CXOAMMOCTH Ps/Ia. YK-1.2
3. Psnel ¢ nonoXUTENbHBIMU WieHAMHU. JlocTaTOYHbIE TPU3HAKU CXOJUMOCTH: YK-1.3
a) MHTErpabHbIN npu3Hak Komm; 6) mpu3HaKu CpaBHEHUS PAIOB; OIIK-1.1
B) mpu3Hak J[amambOepa. OIIK-1.2
4.  T'apmonuueckuii psia. O600IIEHHBIN rapMOHUYECKUN PSiAL.
5. 3naxouepenytomuecs psaasl. [Ipusnak Jleitouuna.
6. 3HakomepeMeHHbIE PsAbL. JlOCTaTOYHOE YCIOBUE CXOIUMOCTH. AOCOTIOTHO U YCIIOBHO
CXOJSALINECS PSJIBL.
7. Crenennsle psabl. Teopema Abens. Pannyc u nHTepBai cXoAUMOCTH.
8.  Paawl Telinopa u MakiopeHa.
DJIeMeHThI JUCKPETHOH MaTeMATHKH
9.  CocraBHble BbICKa3bIBaHUS; JJOI'HYECKHE ONEPALIUU.
10. OcHoBHBIC TpaBHUIa KOMOMHATOPHUKH: MPABHIJIA CYMMBI M TPOU3BEICHHUS.
11. Pa3memenus. [lepecranoBku. CoueraHus.
Teopust BeposiTHOCTEH
12.  OcHOBHbIE MOHATHUSA: OINpPEIEIICHHUS JIOCTOBEPHBIX; HEBO3MOXKHBIX; CIy4YalHBIX; HECOB-
MECTHBIX; COBMECTHBIX; PAaBHOBO3MOXKHBIX; JIEMEHTAPHBIX (MCXOJ0B); UCXOOB OIbITA,
OJaronpusATHBIX COOBITHIO; TOJHOM rpynmbl coObiTuil. Kitaccuueckoe onpenenenue Be-
POSITHOCTH.
13. Aunrebpa coObITHii: CyMMa U IPOU3BEACHUE COOBITHIA; TIPOTUBOIOIOKHBIE COOBITHS.
14. Teopemsl ciioxxeHHst 1 yMHOKeHUsl. HezaBucruMble 1 3aBUcUMBIE COOBITHS. BeposTHOCTD
IPOTHBOIOJIOKHOIO COOBITHS.
15. ®opmyna nonHoi BeposiTHocTU. Popmyna baiieca.
16. Cxema noBtopHbIX HcnbiTanuil. @opmyna bepaymnnu. Teopemsr Jlamnaca.
17. CnyuvaiiHble BeIMYUHBL, UX KJIACCU(PUKALINS.
18. uckpeTHble caydaiiHble BEIMYUHBI. 3aKOH pacnpeneneHus (psa, QyHKIus, MOJTUTOH).
19. MaremaTHueckoe OKUIaHNE TUCKPETHOW CITy9aifHON BEIMYMHBI U €TO CBOMCTBA.
20. /lucnepcus QUCKPETHOM ciay4yaiHOM BETMYUHBI U €€ CBOMCTBA.
21. Cpenanee KBaApaTHUECKOE OTKIOHEHUE TUCKPETHON CITyJailHON BETMYNHBI.
22. HenpepsiBHBIE citydaiiHble BennuuHbl. OyHKIMS pacnpeaenenus. [InoTHocTs pacnpene-
JICHHUSL.
23. YucnoBble XapaKTepUCTUKH HENPEPHIBHBIX CITyYalHBIX BEJITUUUH.
24. HekoTopble cTaHIApTHBIE pacrpeneieHus: OnHOMUaNbHOe; pacnpeneneHue IlyaccoHa;
paBHOMEPHOE paclpeciiCHUE.
25. HopmanbsHoe pacnpesiesenue. [lpasuno 30 .
MartemMaTH4ecKasi CTATHCTHKA
26. llenu u 3amauyn MaTeMaTHYECKONW CTATUCTUKH.
27. Bnibopka, reHepaibHast COBOKYITHOCTb, 00beM BHIOOPKH, BapUaHTa, 4acTOTa.
28. BapuanuoHHBIH psia. IMIUPUIECKAN 3aKOH pacIpeieIeHusI.
29. Dwnupuueckas QyHKUUS pacpeieIeHusl.
30. Tlomuron gactoT. [ToMTUTOH OTHOCHTENBHBIX YaCTOT.
31. T'mcrorpamma yacToT. ['McTOrpaMMa OTHOCHUTENBHBIX YacTOT.
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32.

33.
34.

35.

36.

TodedHble OLIGHKM MaTeMaTHYECKOIO OXXHJaHud, JUCIICPCHUU U CPCAHCTO KBaApaTH4dcC-
CKOI'O OTKJIOHCHUS: BI)I60p0‘IHaH CpEaHsA, BBI6OpOLIHaH M HCIIpaBJICHHAsA OUCIICPCHA,
BLI60pO‘-IHOC H UCTIPABJICHHOC CPCAHEC KBAAPATHICCKOC OTKJIIOHCHHUC.

CraTucTuueckue TAIOTE3bI, YPOBCHb 3HAYUMOCTU X .

. 2
[TpoBepka cratuctuueckux runores. Kpurepuii [lupcona ()( ) @opMyJTbl BEIYUCICHUS

pi B ClIy4a€ HOpMaJIbHOI'O 3aKOHa paCIrpCaciCHus.

OrnpezenieHne JOBEPUTEILHOIO MHTEPBaJIa, HAJACKHOCTH JIOBEPUTEIHLHOTO HMHTEpBAJA.
JoBepuTesibHbIe MHTEPBAIBL VISl d U O HOPMAJILHOTO 3aKOHA PaCIIPECIICHHUS.
MeTtonbl 00pabOTKH Pe3yNIbTaTOB TECOPETHUYECKUX W IKCIIEPUMEHTAIBHBIX HCCIICIOBA-
HUMH.
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5. YYHEBHO-METOAWYECKOE U THOOPMAIIMOHHOE OBECHIEYEHHE
YYEBHOU JUCHUITIJIMHBI

5.1. OcHoBHas quTEpaTypa

No No ABTOpBI HaumenoBanue Ton Ucnonb3yercs KonnuectBo
o\ ce- u npu 9K3EMILISIPOB
MecTpa MECTO U3Y4YECHUU B Ha
A30aHus pazzenoB ouoIHo- Ka-
(Momymeit) TEKe dbenpe

Briciiag marematnka: yueOnuk | M.: Bricias mikosa,

1 1-3 Jlykankun I'.JL. u 1p. y Bce u3yuaembie pasiensl 50 -
JUTSI By30B 2009
Briciiag Mmatrematuka: yueOuuk | M.: Briciias mkona

2 1-3 [Mumager B.C. y > | Bce n3yuyaemble pasiensl 200 -
JUTsI By30B 2007

. CoOopHuK 3a7a4 1o Beiciieii Ma- | M.: DUSMATJIUT

3 1-3 Munopckuii B.IT. p A > | Bee uzyuaeMeble pas/ieinbl 30 -

TeMaTHKe: yuebHoe mocooue 2010
. JIuneitnas anredpa u
Vsun B.A., TIuneiinas anre6pa: M.: DU3MATJIUT, © eOp
4 1 AHAIIMTUYECKAs] TEOMET- 20 -
ITo3gusak A.T. y4eOHUK IS BY30B 2010 pis
o . _ o Teopus BeposiTHOCTEN U

5 3 Kanunauna B.H. Teopws BeposTHOCTEH 1 MaTe M.: M31-Bo FOpair, MaTEMAaTHYECKas! CTATUCTH- 47 -
MaTHYecKasi CTATUCTHKA 2013 <a
Briciiasg MaTeMaTHKa: YUeOHUK . - 5|

6 1-3 Iunaues B.C. y M.: U3n-80 FOpaiit, Bce n3yuaembie pasiensl 56 -
JUIsI BY30B 2014

o . : o Teopus BeposiTHOCTEN U

7 3 I'mypman B.E. Teopus BeposTroCTEH 1 MaTe M.: Usn-so FOpair, MaTeMaTH4YecKasi CTaTUCTH- 26 -

MaTHYeCcKasl CTAaTUCTHKA 2014 <a
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5.2. lonoJIHUTeIbHAS JTUTEpaTypa

To Hcnonb3yercs KonunuectBo
a npu 9K3EMILISIPOB
u
No H3y4YECHUU B Ha
ABTOpBI HanmeHnoBanue MECTO
\n pazaenon oubMo- kadenpe
U3JIAHUS .
(Momyeit) TEKe
1 2 3 4 5 6 7
Wnbun B.A., JIuneiinas anredpa: M.: DUSMATIINT, | Jluneiinasa anreOpa u aHaIUTH-
1 20 -
IToznusx A.T'. y4eOHHK JJI BY30B 2010 YyecKasi TeOMETPHS
boromonos H.B., MaremaTrka: y4eOHHK JUIS By30B M.: U3n-Bo FOpaiir,
2 Cantoitterxo TLIL 2015 Bce uzyuaempie pa3aensl 17
3 boromonos H.B., [IpakTrueckue 3aHATHS 110 MaTe- M.: U3n-Bo FOpaiir, Bee H3vaaeMble Da3IeIbL 17 i
Cawmotinenko I[1.M. | MaTtuke: ydeOHUK /1JIs BY30B 2015 Y pasit
4 | Tmypwman B.E. Teopus BeposATHOCTEN U MaTeMa- M.: U3a-Bo FOpaiit, | Teopus BeposiTHOocTel. Mare- 26 i
THUYECKasi CTATUCTUKA 2014 MaTH4ecKasi CTAaTUCTHKA
Matemaruka. COOpHHK 3a/1a4.
Cepenusa M.H., ?agzislzﬁyq:f Hoce] H ocoone. rere Seprorpax: AUMHI Bce uzyuaemsie pazgensi 1 ce- + +
5 | Mumuk JLIO., P peeypel: ®I'BOY BO Jlon- Y pasit
Cepérnna BB http://aunn.pd/files/SaSebc70- <ol TAY. 2017 MecTpa 6 34
°pe e 5214-401d-a691- cro S
00b91a683445.pdf
Matemartuka. COOpHHK 3a/1a4. 3epHorpana: A30Bo-
Cepenuna M.H., Yacts Hi y4uebHoe rmocodue. [Inek- ‘—IepHOMolzcxpm WH- | B H3yaeMBIC paseihl 2 ce- + +
6 | unux JLIO., TPOHHBIN pecypc]: KEHEPHBIH MHCTATYT | | * 15 35
Cepéruna B.B. http://aunn.pd/files/12adac14- dI'bOY BO [lon- p
9282-4830-bf2a-aeb06ef96091.pdf | ckoit 'AY, 2019.
VY nunanosa H.M., MaremaTnyeckasi CTaTUCTHKA! 3epnHorpaa: ®IOY
! [lanoBanosa JI.LH. | yueGHOe mocobue BIIO AYT'AA, 2011 Marewatirieckas craruerHka 10 14
8 Cepenuna M.H., Anrebpa. Ananutudeckas reomer- | 3epHorpan: ®I'OY | Jlunelinas anrebpa v aHaJIUTH- i 20
unuk JLIO. pusi. BIIO AYT'AA,2011 | yeckast reomeTpust
1 2 3 4 5 6 7



http://ачии.рф/files/5a5ebc70-5214-401d-a691-00b91a683445.pdf
http://ачии.рф/files/5a5ebc70-5214-401d-a691-00b91a683445.pdf
http://ачии.рф/files/5a5ebc70-5214-401d-a691-00b91a683445.pdf
http://ачии.рф/files/12adac14-9282-4830-bf2a-aeb06ef96091.pdf
http://ачии.рф/files/12adac14-9282-4830-bf2a-aeb06ef96091.pdf
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M.H. Cepenuna,

Maremaruka. COOpHHUK 3aj1a4.

3epHorpa: A30BO-
YepHOMOpPCKUI UH-

9 JLIO. Iunuk, Yacrs |l [DnexTponHsIii pecypc]: JKCHEPHBIH MHCTHTYT Bce n3zyudaemsle pazaenst 3 ce- + +
B.B. Cepéruna, http://aunn.pd/files/55a7d3¢0-6129- ®IBOY BO Jlon- MecTpa 50
H.A. KonrreBa 4d60-beld-5e52214854e8.pdf cxoit TAY, 2019,
1o | Copemma Mt | e et | Jepuorpax; @rBOY. | L o | 6 25
Munuk JIL.1O. ) BIIO AUT'AA,2013
[TpakTukym. YueOHOE mocobue
) [TocnenoBaTenbHOCTH U PAJIBI.
11 éﬁiiﬁiii(}{ﬁ\i{" Psanel. Yuebnoe noco0Oue. %ﬁgozﬁﬁAil:z%?o lapmonnueckuii ananmms. Yuc- 9 10
JICHHBIE METObI
Teopust pyHKIIMH KOMITJIEKC-
Maremaruka. {uddepeHnuanbabie HOrO repemerHoro. Judde-
ypaBHeHus. Teopus BeposiTHOocTel | 3epHOrpaj, A30Bo- | peHIuanbHble ypaBHeHus. [1o-
Y MaTeMaTH4YeCKasl CTAaTHCTHKA! YepHOMOPCKUH MH- | CIICIOBATCIILHOCTH U PSIIBL. + +
12 | Crenogoii /I.B. ydeOHoe mocobue. [DNeKTPOHHBIA | )KEeHEepHBIH MHCTUTYT | JlMcKkpeTHas MareMaTuka. 16 14
pecypc]: http://aunn.pd/files/2018- | ®I'bOY BO JloH- Teopus BeposiTHOCTEH. Mare-
10-16-bc430369-64d1-482e-934b- | ckoit AV, 2018 MAaTHYeCKasi CTATUCTHKA.
6987eda7ed73.pdf OCHOBBI BBIUHCITUTETHHOTO
IKCIIEPUMEHTA
H.M. Y aunnosa, Maremaruka B SMathStudio: 3eprorpan: ASvOBO_ Jluneiinas anrcopa u anauTH-
YepHOMOpPCKUI HH- | Yeckasi TeoMeTpus. Maremartu-
13 M.H. Cepea, yueoroe nocobue. JKCHEPHBI HHCTUTYT | YECKUU aHan3. Teopus Bepo- y ¥
B.B. Cepéruna, https://aunn.pd/files/f04c7bel - P y ' p P 25

J1.B. CremoBoit

58d3-4728-a0e1-b2583346€052.pdf

dI'bOY BO /[loH-
ckoii I'AY, 2022,

saTHocTer. MareMaTnueckas
CTATHUCTHKA.



http://ачии.рф/files/55a7d3c0-6129-4d60-be1d-5e52214854e8.pdf
http://ачии.рф/files/55a7d3c0-6129-4d60-be1d-5e52214854e8.pdf
http://ачии.рф/files/2018-10-16-bc430369-64d1-482e-934b-6987e4a7ed73.pdf
http://ачии.рф/files/2018-10-16-bc430369-64d1-482e-934b-6987e4a7ed73.pdf
http://ачии.рф/files/2018-10-16-bc430369-64d1-482e-934b-6987e4a7ed73.pdf
https://ачии.рф/files/f04c7be1-58d3-4728-a0e1-b2583346e052.pdf
https://ачии.рф/files/f04c7be1-58d3-4728-a0e1-b2583346e052.pdf
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1 2 3 4 5 6

B.B. Cepcruna,
M.H. Cepenuna,
H.M. Y aunnosna,

MaTemaTHuecKrue OCHOBBI PEIICHHUS
3a/1a4 B arpOMHXCHEPUU: YueOHOe
nocobue. Y. 1.

3epHorpa: A30Bo-

YepHOMOpPCKHUA HH-
Bce uzyuaembie pazaensi 1 ce-

14 | A.B. Crenosoii, YKEHEPHBIN UHCTUTYT Mectpa +
O FWIEHIO, | bt pip/files bl 1d963- | 1 PO% 8O Jon-
o paiesa, 1d53-48¢7-9b10-b7232469fd8a. pdf T
H.b. Pynenko
B.B. Cepéruna,
MatemaTnuecKkrue OCHOBBI PEIICHHUS )
M.H. Cepenuna, 3epHorpa: A30Bo-
3a/la4 B arpOMHKEHEepUU: yueOHOe .
HM. ¥ numuosa, nocobue. Y. 2 Hepromopekiit HH- Bce nzyuaemsble paznens! 2 ce-
15 | J1.B. Crenosgoii, ST KEHEPHBIM UHCTUTYT Y pasiel +

MecTpa
T.B. JKumuenko, P

H.H. I'paucsa,
H.B. Pynenko

®I'BOY BO Jlon-

https://aunu.pd/files/22121db3- ckoii TAY, 2025,

cf20-4b68-85f4-4a9fc6e9alll.pdf

5.3. IlpodeccuonanbHbie 6a3bl JaHHBIX, HHPOPMAIMOHHBIE CIPaBOYHbIe ccTeMbl U MHTepHeT-pecypchl
HHuTepHer pecypcesl
1. YHuBepcureTckas OMOIMOTEeKa OHIaiH. DIEeKTpOHHO-0nOImoTeuHast cucrema — https://biblioclub.ru/
2. U3narenbctBo Jlanb. DnekTpoHHO-0MOIMOTeUHas cucteMa.— https://e.lanbook.com/
3. Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU — http://elibrary.ru
4. llenTtpanbHas 6nOnmoTeka 0Opa3oBaTenbHBIX pecypcoB MunoopHayku PO. www.edulib.ru.
5. DnekTpoHHas nHPpoOpMalMOHHasE 00pa3oBaTelibHas cpeaa HHCTUTYTa https://aunu.pd/

HNHpopmManroHHBbIE CIPABOYHbIEC CUCTEMBbI H 0a3bI JAHHBIX

1. baza nannbix «ProQuest Agricultural and Environmental Science Collection» — http://www.gpntb.ru

2. baza manHbIx u3natenscTBa Springer Nature «Poccuiickuii GoHI GyHIaMEHTATBHBIX UCCIIeAOBaHmi» — hitp://www.rfbr.ru.

3. «Maremarudeckuii mopram» - [IpakTudeckue 3aHATHsI MO BbICIIeii MaTematuke — http://mathportal.net

4. «Mup MaTeMaTHYECKUX ypaBHEHHI» — MeXIyHapOaHbIH Hay4YHO-00pa3oBaTenbHblil caiit EqWorld — http://eqworld.ipmnet.ru/indexr.htm

HNHpopManoHHBIE TEXHOJIOTHH



https://ачии.рф/files/b11fd963-1d53-48c7-9b10-b7232469fd8a.pdf
https://ачии.рф/files/b11fd963-1d53-48c7-9b10-b7232469fd8a.pdf
https://ачии.рф/files/22121db3-cf20-4b68-85f4-4a9fc6e9a111.pdf
https://ачии.рф/files/22121db3-cf20-4b68-85f4-4a9fc6e9a111.pdf
https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/
http://www.gpntb.ru/
http://www.rfbr.ru/
http://mathportal.net/
http://eqworld.ipmnet.ru/indexr.htm
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DnexTpoHHas MHPOpPMAIMOHHAs 00pa3oBaTeIbHasl Cpeaa MHCTUTYTa 00ECTIEYMBAET OCTYH K YU€OHBIM IJIaHaM, pabo4uM IMporpaMMaM JTUCIUILTHH
(Momyeil), mporpaMMaM IpPaKTHK, 3JEKTPOHHBIM yUeOHBIM U3JIAaHUSM U 3JIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, YKa3aHHbIM B pabOUUX Mpo-
rpaMMax JUCHUILINH (MOIyJIei), mporpaMMax MpakTUK; (OpMUPOBAHUE SJIEKTPOHHOTO MOPT(HOINO 00yUYarOIIErocs, B TOM YHCIIe COXpaHEHHE ero
paboT U O1eHOK 3a 3TU paboThl. [IpexycMoTpeHa BO3MOKHOCTD B3aUMOICHCTBHS CTYACHTOB U MperoiaBaTeseil mocpeCTBOM TEXHOJIOTHIl 1o mepe-
CBUIKE U MOJYYCHHUIO HIEKTPOHHBIX COOOIICHHIA.

5.4 IIporpamMHoOe obecnieyeHne y4eOHOro npouecca
LibreOffice.
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5.5. IlepeyeHb yueOHO-METOAMYECKOr0 obecnedeH s 1JIsl CAMOCTOSITEJILHOH padoThl 00y4YaloIMXCcst

Ne Ne Bup camocrosTensHON paboThI ABTOpBI Hanmenosanue Ton u mecto
mn | cemectpa U3/IaHus
o ™| Copeamaa, | NS ot bt ST 0 g
! ! [ToaroToBKa K MPaKTUICCKUM gingf;{ggo B’ http://aunn.pd/files/5a5ebc70-5214-401d-a691- ?XE,O;E) F7O Jlouckoit
SaHATHAM p ©+ | 00h91a683445.pdf 0L
IToaroroBka K BBIITOJIHEHUIO Matemartuka. Coopuuk 3aaa4. Yacts 1I: yueOnoe 3eprorpaz: A3“0130-
N M.H. Cepenuna, N ) YepHOMOpCKHI NHXKeE-
9 2 KOHTPOJIbHON PaOOTHI. T.10. Inmix nocoOue. [ IJIeKTpOHHBIN pecypc]: HepHIi HHCTHTYT
[ToaroToBka K MpakKTUYSCKUM oo~ http://aunn.pd/files/12adac14-9282-4830-bf2a- .
SAHSTISIM B.B. Cepéruna 2eb06ef96091. ndf ®I'bOY BO [loHckoi
P TAY, 2019.
3 Mensenbko M.A., | COOpHUK 3a/1a4 IO TEOPHH BEPOSITHOCTEH: yueo- 3epHorpan: PIroy
unuk JI1.1O. HO€ TT0co0ue BIIO AUT"'AA,2005
.M. ABpameHko, 3epHorpan: PIroy
4 HOILFOTOBKaVK BBITTOJIHEHUIO H.M. Y mumiosa Psnp1. YueOHOE mocobue. BIIO AUTAA.2010
KOHTPOJIBHON pabOTHI.
2 3epHorpan: A30Bo-
[Toaroroska k mpaktnyeckuMm | M.H. CepenuHa, o
Matemaruka. Coopuuk 3aaa4. Yacts Ill. [Dnek- UepHOMOpPCKUI HHKE-
3aHATHAM JLIO. lunuxk, N N
5 B.B. Cepdruna TPOHHBIN pecypc]: http://aunn.pd/files/55a7d3c0- HEPHBIN HHCTUTYT
H. A. KOll?ITeBa ’ 6129-4d60-beld-5e52214854e8.pdf OI'bOY BO [lonckoi

I'AY, 2019.



http://ачии.рф/files/55a7d3c0-6129-4d60-be1d-5e52214854e8.pdf
http://ачии.рф/files/55a7d3c0-6129-4d60-be1d-5e52214854e8.pdf

40

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEFHOM JJUCHUILJIAHBI

HaumeHnoBaHue crienuaibHBIX ITOMEIEHUN U IIOMEIIe-
HUM JUIsI CAMOCTOSITEIILHON pabOThI

OcHalIeHHOCTh CHEIUATbHBIX TOMEIICHUN U TOMEIIEHUH ISl CAMOCTOSITEIBHOM pa-
0OTEI

1

2

5-305 Aymurtopus IS JEKIMOHHBIX, CEMHUHAPCKHX,
MPAKTUYECKUX 3aHATUN U KOHCYJIbTAIIUM.

AyauTtopus ISl TEKYIIETO KOHTPOJSL W IMPOMEKYTOU-
HOU aTTecTalyu.

347740, PocroBckasi 00:1., 3epHOTrpajCKUil paloH, T.
3epHorpan, ya. Coerckas, 1om Nel5/4.

KommekT yueGHOH Mebenn

[TepeHOCHON KOMIUIEKT MYJIbTUMEIUHHOTO 000OPYI0BaHUS: IPOEKTOP MYJIbTUMEINMN-
HBI, PKpaH Ha TPeHOTe (MJIK HACTEHHBIH ), HOYTOYK.

Jlocka menoBasl.

ITocamouHbIX MecT 68.

5-306 Aymurtopus IS JEKIMOHHBIX, CEMHUHAPCKHX,
MPAKTUYECKUX 3aHATUN U KOHCYJIbTAIIUM.

AynmuTopus Ui TEKYIIET0 KOHTPOJIS W IMPOMEXYTOU-
HOM aTTEeCTalluH.

347740, PocroBckasi 00:1., 3epHOTpajCKUil paloH, T.
3epHorpan, yi. CoBerckas, 1oM Nel5/4.

KommekT yueGHOI Mebenn

[TepeHOCHON KOMIUIEKT MYJIbTUMEIUHHOTO 000PYI0BaHMS: IPOEKTOP MYJIbTUMEINM-
HBI, PKpaH Ha TPeHOTe (MJIK HACTEHHBIH ), HOYTOYK.

Jlocka menonasl.

[Tocapounsix Mect 60.

5-307 Aymurtopus IS JEKIUOHHBIX, CEMHUHAPCKHX,
MPAKTUYECKUX 3aHATUN U KOHCYIbTAIIUM.

Aynuatopus U TEKYyIIer0 KOHTPOJS | IMPOMEKYTOY-
HOM aTTeCTalluH.

347740, PocroBckasi 00:1., 3epHOTrpaJCKUil paloH, T.
3epHorpan, yi. CoBerckas, 1oM Nel5/4.

KommuiexT yueOHoit mebenu

[TepeHoCHOW KOMIUIEKT MYJIbTUMEIUHHOTO 000PYI0BaHMS: IPOEKTOP MYJIbTUMEINN-
HBI, PKpaH Ha TPeHOTe (MJIK HACTeHHBIH ), HOYTOYK.

Jlocka menonasl.

[Tocapounsix Mect 72.

5-308 Aymurtopus IS JEKIUOHHBIX, CEMHUHApPCKHX,
MPAKTUYECKUX 3aHATUN U KOHCYJIbTAIIUN.

Aynuatopus JUIS TEKYIIero KOHTPOJS H IMPOMEKYTOY-
HOU aTTeCTaluH.

347740, PocroBckasi 00:1., 3epHOTpaJCKUil paloH, T.
3epHorpan, yi. CoBerckas, 1oM Nel5/4.

KommuiexkT yueOHoit mebenu

[TepeHOCHOW KOMIUIEKT MYJIbTUMEIUHHOTO 000PYI0BaHUS: IPOEKTOP MYJIbTUMEINMN-
HBIH, KpaH Ha TPeHOTe (WJIK HACTEHHBIN ), HOYTOYK.

Jlocka menonasl.

[Tocapounsix Mect 82.

5-309 Aymurtopus IS JEKIMOHHBIX, CEMHUHAPCKHX,

KommuiexkT yueOHoit mebenu
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IIPAKTUYECKUX 3aHATUN U KOHCYJIBTALMMN.

AyauTtopus ISl TEKYIIEr0o KOHTPOJIS U IMPOMEKYTOU-
HOH aTTEeCTaLUHU.

347740, PocroBckas 00:1., 3epHOTrpaJCKUil palioH, T.
3epHorpan, ya. CoBerckas, 1oM Nel5/4.

[TepeHOCHO KOMIIEKT MYJIbTUMEIUHHOTO 00OPY0BAaHUS: IIPOCKTOP MYIbTUMEIHIA-
HBIH, 3KpaH Ha TpeHoTre (W1 HACTCHHBIN ), HOYTOYK.

Jlocka MmenoBasl.

ITocamounbix MecT 28.

5-311 AyauTopus JyIsl CaMOCTOSTEILHON PaOOTHI.
JIaGoparopust H”HPOPMALMOHHBIX TEXHOJIOTHH.

347740, PocroBckas o0i., 3epHOrpajCKuii paioH, T.
3epHorpan, yi. CoBerckas, nom Nel5/4.

Komruiekt yuebHol MeOenu

4 mepcoHabHBIX KOMITbIOTEpa ¢ mporieccopamu IntelPentiumDual ¢ TakToBo#i yacto-
toit 2,2I'T' u oneparuBHOM namsThIO 2 ['0

6 IepCOHANBHBIX KOMIIBIOTEPOB ¢ mporeccopamu IntelPentiumDualCore ¢ TakToBOif
gacroroii 2,71'T n onepatuBHON mamsaTeio 2 6.

Jlocka MenoBasl.

[Tocapounbix mect 12.

2-252 YnTaabHbI| 3aJ1 IJI1 CAaMOCTOSITSIIBHOW PaObO0ThI
347740, PoctoBckast 0071., 3epHOTPAACKUN paiioH, T.
3epHorpan, yia. CoBerckas, 1om Ne28/30.

15 paboumx MecCT sl CAMOCTOSATEIILHON paboThl, 00bEJMHEHHBIC B JIOKATBHYIO CETh C
BBIXOJ0M B ceThb Internet.
Cucremuslii 610k Corei3 3,06 I'ri , 2Gb, 250GbHDD — 5 mir.
Cucremsslii 010k CeleronJ3060 1,6 I'riy, 4 Gb, 128 GbSSD - 10 mr.
monutop Phillips 2205- 5 T,
MoHuTOp SamsungSyncMaster 923m - 10mr
npuntep EpsonLX-1170
ITocagounsix mect 114

2-1700 D1eKTPOHHBIH YUTAJIBHBIN 32J1 115 CaMo-
CTOATEIbHON paboThI

347740, PoctoBckas 0611., 3epHOTpaACKUii paifoH, T.
3epHorpan, yia. Coserckas, 1oM Ne28/30.

Cucremssiii 6ok C2,81ri, 1 GB, 80 GBHDD — 1 mir.

Cucremssrii 6ok C2,81°r1, 512 MB, 80 GBHDD — 9 mir.

MonuTop Samsung 920NW — 10 mr.

KommyraTop Dlink — 1 mir.

Cxkanep EPSON — 1 mir.

[Tocamounbix MecT 10 1151 caMOCTOSATENBHON PaOOTHI , 00bEIMHEHHBIX B JIOKAJIBHYIO
CeThb C BBIXOJIOM B ceTh Internet.




42

2-170a OTae HAYYHO-TeXHHYECKOH U CONMAJIBLHO-
ryMaHuTapHoi gureparypbl, MBA 17151 camocTtos-

TEJILHOW PaOOTHI.

347740, PoctoBckast 0071., 3epHOTpaACKUNA paiioH, T.
3epuorpan, yi. Coerckas, mom Ne28/30.

WmeeTcst yaaneHHBIA AOCTYI K JIEKTPOHHO-OMONMHoTeuHol cucreme «Jlaup» u DBC
«YHUBEpCUTETCKasi OMOIMOTEKa OHJaiiH». Benércsa menamarexka — mmeercss 68 diek-
TPOHHBIX U3/IaHUM.

Cucremusliii 610k Corei3 540 3,06 I'rix , 2Gb, 250GbHDD — 1.

Cucremusiii 6ok C2,8T°r1, 512 Mb, 160GbHDD — 1 .,

MouuTop Samsung 920NW- 1 mrr,

monwutop Phillips 2205— 1 mt,

npuntep HPLJ 1150

M®YV KyoceraTaskalfa 180

[TocamouHbIx MecT 2 Al CaMOCTOATEIbHOW paboThl, OOBEAMHEHHBIX B JIOKAJIBHYIO
CeTh C BBIXOJIOM B ceTh Internet

5-217 IlomemnieHue mjiss XpaHEHHS W MpOUIaAKTHYE-
CKOT'0 00CITy)KMBaHHs y4eOHOTro 000py10BaHUS.
347740, PocroBckas o0i., 3epHOrpajCKuii paloH, T.
3epHorpan, ya. CoBerckas, nom Nel5/4.

Crienmanu3upoBaHHas MeOenb U 000pyJOBaHUE JUI XpaHEHUS U PO(PUIAKTUUECKOTO
o0cITy>)kKnBaHUsS y4eOHOTO 000PYI0BaHUS
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7. METOJIMMECKHUE YKA3AHUSA JUISI OBYYAIOIIMUXCS 110 OCBOEHHIO YYEBHOM U CIHUILIAHBI

Bun yueoHbIX
3aHATHN

OpI‘aHI/I3aL[I/ISI ACATCIIBHOCTH CTYACHTA

Jlexus

Hanucanue KOHCIIEKTa JIEKIUIl: KPaTKo, CXeMaTU4HO, MOCJIEeI0BaTeIbHO (PUKCHPOBATH OCHOBHBIE IOJIOKEHHUSI, BBHIBOJIBI,
(bopMyIMpoBKH, 0000IIEHNS; TOMEYaTh Ba)KHbIE MBICIIH, BBIACNIATH KIFOUEBBIE CIOBA, TEPMUHBL. OOO3HAUYUTH BOIPOCHI,
TEPMHHBI, MaTE€PHaJl, KOTOPBIM BBI3bIBACT TPYAHOCTH, IOMETUTh U MOMNBITATHCS HAWTU OTBET B PEKOMEHIyEeMOM JIUTEpary-
pe. Ecnu camocTosTensHO HE yaaeTcs pa3o0paThcs B MarepHale, Heo0XoauMo chopMyIHpoBaTh BOMPOC U 3a7aTh MPEro-
TaBaTeNl0 Ha KOHCYJIbTAIMK, HA MPAKTUYECKOM 3aHSITUU. Y ACNUTh BHUMAHHE CIEIYIONINM MOHATHSIM: MAaTPUIIbL, ONpee-
ITUTEN!, mpsiMasi, TIOCKOCTh, (YHKIMS, mpenen (pyHKIHUU, TPOU3BOAHAS, MOHOTOHHOCTH (DYHKIIUHU, HEOMpEIeNICHHbIE U
orpezieNieHHbIe UHTErpalibl, Au(depeHnaIbHOe YpaBHEHUE U €ro o01iee pelieHre, YUCIoBble U (DYyHKIMOHABHBIE PSIbI,
KJIACCHUECKOE OIpe/ie]ICHUE BEPOSITHOCTH, BBIOOPKA, TOUSUHBIC U MHTEPBAJIbHBIC OIICHKH, CTATUCTHYECKAs THIIOTE3a.

[IpakTuueckue
3aHATHUSA

[IpopaboTka paboueii mporpaMMmel, yAelsst 0co00e BHUMAaHHE LETSAM U 3a7a4aM, CTPYKTYpPE U COJAEPKAHUIO JUCIUTUIMHBI.
KoHCIeKTHpOBaHHE MCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JICKIIMH, IMOJTOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, TPO-
CMOTpP PEKOMEHIyeMOil IuTepaTypbl, paboTa ¢ TEKCTOM.

AynutopHas
KOHTpOJIbHAS pa-
6oTa

3HAKOMCTBO C OCHOBHOM M ﬂOHOHHHTCHLHOﬁ HHTepaTypOﬁ, BKJIFO4as CIIpaBOYHBIC U3IaHUA, 3apy6e>I<HHe HNCTOYHHMKHU, KOH-
CIICKT OCHOBHBIX HOJ'IO)KGHI/IfI, TCPMHHOB, CBG)ICHI/II\/'I, Tpe6YIOHII/IXC$[ JJIA 3alIOMUHaHUA U ABJIAOIMIUXCA OCHOBOIIOJIAararomnim-
MM B 3Toi TeMe. CocTaBieHUe aHHOTaLII/II\/’I K IPOYUTAHHBIM JIMTCPATYPHBIM UCTOYHUKAM U JP.

IToxroroBska k sK3a-
MEHY

[Ipu moAroToBKE K 9K3aMeHy HEOOXOIMMO OPUEHTHPOBATHCS HA KOHCTIEKTHI JIEKITNH, PEKOMEHIYEMYIO JTUTEPATYPY U JP.
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