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1. He.]'II/I " 321a44 OCBOCHHA TUCHUIIJIUHBI

MareMmartuka SBIISIETCSI HE TOJIBLKO MOIIOHBIM CpCACTBOM PCIUICHHUA IPUKIAAHBIX 3a4ady U
YHHBEPCAIBHBIM  SI3BIKOM HAyKH, HO TaKXe M JJIEMEHTOM o0meld KyJIbTypsl. [loaTomy
MaTeMaTHYeCKoe O0Opa3oBaHUE CJEIyeT pacCMaTpUBaTh KaK BaXXHEHUINYIO COCTABJISIONIYIO
byHIaMEHTAIBHOU MOATOTOBKH OaKaiaBpa.

CoBpeMeHHass MaTeMaTHKa XapaKTEpU3yeTCs WHTEHCUBHBIM IPOHMKHOBEHMEM B JApYyTHE
Hayku. MaTemaTuueckue MeTOAbl TNPUMEHSIOTCA JJs pelIeHHs CcaMbIX pasHbIX 3aJad  —
TCXHHUYCCKUX, (1)I/IBI/II-ICCKI/IX, MEXaHNYECCKUX U T.AO. OC06€HHO BO3pacCTacT poOJIb MATCMATUKU B
HACTOAIIEE BpeMs, KOrja IIHPOKO HCIOJB3YIOTCS KOMIIBIOTEpHBIE TeXHOJoruu. M3yuenue
MaTeMaTHUKH COBEPLICHCTBYET OOLIYI0 KyJIbTYypy MBIIJICHUS, AUCHUILUIMHUPYET €€, NpHydaeT
YelloBeKa JIOTMYECKH pacCyXkJaTh, BOCIHUTHIBAET Yy HEr0 TOYHOCTh M OOCTOSTENHbHOCTD
apryMeHTaluu.

Llenpto oOcBOEHUS AMCLUMIUIMHBI SIBISIETCSI COOTBETCTBHE COJAEpPKAHMS U KayecTBa
HOJATOTOBKU OOydyaromuxcs ¢enepaabHOMy TOCYJapCTBEHHOMY OO0pa3oBaTeIbHOMY CTaHIApPTY
BoIciiero oopaszoBanus 29.03.01 «TexHonorus n3aenuii IErKOM MPOMBIIIIIIEHHOCTH.

Sazlaqn JUCHUITIIUHBI:

- (hopmupoBaHNE COBPEMEHHBIX €CTECTBEHHOHAYUHBIX MPEICTaBICHUNH 00 OKpY’KarolleM
MaTepuallbHOM MUPE;

- (opMHUpOBaHHE Yy CTYICHTOB JIOTUYECKOTO MBIIIJICHUS, YMEHUS TOYHO (OPMHUPOBATH
3aaaydy, CHOC06HOCTB BBLACIATL TJIABHOC ©W BTOPOCTCICHHOC, YMCHHA MOCJIAaTh BBIBOABI Ha
OCHOBaHUU MOJYYEHHBIX PE3yIbTaTOB U3MEPECHHUIA;

- 06yquHe CTYACHTOB OCHOBam MaTeMaTHU4YCCKOU CTaTUCTUKH, KOTOPBLIC IO3BOJIAOT
U3BJIEKaTh HEOOXOIUMYI0 MH(QOPMAIMIO U3 Pe3yJIbTaTOB HAOJIONEHUN M U3MEPEHUH, OLIEHUBAThH
CTCIICHb HAJIC?KHOCTHU MMOJTYYCHHBIX JaHHBIX;

2. Mecto mucuuniaudbl B cTpykrype OITOII mo HanpaB/ieHHI0 NOATOTOBKH

JucnmmumHa «MaTeMaTHKay BXOIUT B 00S3aTENbHYIO YacTh 0a30BOro OJOKa MOJTOTOBKH
OakanaBpa Mo HanpaBieHUIO « TeXHOIOrus U3/1enuil JIETKOW MPOMBIIITIEHHOCTI.

Jlornueckass U coaepKaTeIbHO-METOANYECKAs B3aUMOCBA3b C IPYTMMH JUCLUIUIMHAMU U
yacTsimMu OII BbIpakaeTcs B CIIELYIOIIEM.

Jucuunnune «MaTtematruka» NpeiecTByeT olOliemMaTeMaTuyeckas MOAroTOBKa B 00bEME
cpeaHel 0011e00pa30BaTeIbHON MIKOIBI MU KOJUIEKA.

B pesynbprare 0CBOCHHUS NPEAIIECTBYOMNX AUCIUIUIMH CTYAEHT JTOJKEH:
3Hamb: OCHOBHBIC TMOHATHS U METOJBI 3JIEMEHTApHOM MaTeMaTUKU, T€OMETPUH, anreOpbl U Hayval
MaTEMaTHYECKOIO aHAJIN3a;
YMemb: TIPOU3BOANTH ACUCTBUS C YUCIAMHU; - UCIIOJIb30BaTh OCHOBHBIE ajredpandeckue TOXIeCTBa
JUIsl TIpeoOpa3oBaHusl aareOpanyecKux BBIPAXKEHHI; - BBINOIHATh I'€OMETPUUYECKHE MOCTPOCHUS;
JIOKa3bIBaTh MATEMaTUYECKUE YTBEPKACHUS;
6é1ad0emp: TPUEMaMU BBIYMCICHMM HAa KaJbKYJSITOPE HWHXXEHEPHOIO THIA; HAaBBIKAMHU
MCIIOJIb30BAaHUS MAaTEMATUYECKUX CIIPAaBOYHUKOB.

OcBoeHHe [aHHOW IUCHUIUIMHBI Kak MPeIlIeCTBYIOMEH HEOOXOAUMO TMpH H3yUYEeHUU
CIIeTYFOIIMX JUCIUTUINH: (PU3UKa, XUMHUS, MEXaHUKA, TCOPETUIECKasi MEXaHUKa, SKOHOMUKA U JIp.

3. IlepeyeHb MIaHUpPYEeMbIX Pe3yJbTATOB O0y4YeHHMs] U BOCTIMTAHHUS MO JAUCHUILIHHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJbTATAMHI 0CBOEHHS 00pPa30BaTeIbLHOI MPOrpaMMBbl.

[Tnanupyemsble pe3ynbTaThl OCBOCHHS 00pa30BaTENbHON NPOTrPaMMBbL.
[Iponecc n3ydeHus: TUCIMITIMHBI HAIIPaBJIeH HAa (JOPMHUPOBAHUE CIIEIYIOMINX KOMIIETECHITHIA:
-yHuBepcaabHble komnereHunu (YK):




Croco0eH OCyIIeCTBIATh TMOWCK, KPUTHUYECKHA aHamu3 M CHHTe3 HWH(OpMAIUU, TPUMEHSTH
CHUCTEMHBIN Toaxona Jyuis pemieHus nocTtaBiaeHHBIX 3amad (YK-1). (VK-1.1. Ananusupyert 3amady,
BBIJICTISIE € 0a30BBIE COCTABIISIFOIINME, OCYIIECTBIISIET eKOMIO3uIuio 3anaun; YK-1.2. Haxonut u
KPUTHUECKH aHAJM3UpYyeT UH(OpMaIIHIo, HEOOXOAUMYIO JJIsl pelIeHUs MOoCTaBlIeHHOM 3anaun; Y K-
1.3. PaccmaTtpuBaeT BO3MOXKHBIE BapHaHTHl PEIICHUS 3aJa4d, OIEHUBAsT HMX JOCTOMHCTBA U
Henocrarku; YK-1.4. I'pamoTHO, JOTMYHO, apryMEHTHPOBAHHO (HOPMHUPYET COOCTBEHHBIC
cyxkneHuss W ouneHkd. Otriaudaer (akThl OT MHEHUW, WHTEpPIpETaluid, OINCHOK H T.J. B
pacCyXIeHUsIX JAPYrux ydacTHUKOB gesrenbHocTH; YK-1.5. Omnpenenser u  oleHUBaeT
MOCIICACTBHSI BO3MOXHBIX PEIICHHM 3a/1a4H).

-o0menpogeccuonanbHbIx komnerenuuii (OIK):

CrocobeH  IpUMEHSATh  €CTECTBEHHOHAyYHble U OOLICMHXXCHEPHbIC  3HAHMs,  METOJbl
MaTeMaTHYECKOro aHaJIM3a U MOJAETHPOBaHUs B MpodeccuonanbHoil aesrensaoctu (OIK-1). (OIIK-
1.1. JleMoHCcTpHpYeT 3HaHHE (OPMYJI U 3aKOHOB LIKOJILHOIO Kypca MaTeMaTUKH, GU3UKHU, XUMHUU;
OIIK-1.2. TIpuMeHseT MmoyuyeHHbIE 3HAHUS I PEIICHUs] MAaTeMaTHYeCKUX M (PU3MYECKHX 3alad,
CTPOUT MATEMAaTUYECKHWE MOJEIH XUMHUYecKuX mporeccoB; OIIK-1.3. Ilonb3yercss OCHOBHBIMHU
npueMaMH M MaTeMaTHYeCKMMHU METO/JaMHU pEeLIeHUs 3ajad, 3aKOHaMu (U3UKH; HaBBIKAMU
TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX METOIOB U3YUYCHUS XUMUYECKUX SIBJICHHMN).

[InanupyemMsble pe3ynbTaThl 00YYEHHs 110 AUCHUILIUHE.
B pesynbraTe 0cBOEHUS AMCHUIUIMHBI OaKalaBp TOJKEH:
3HATh!
- OCHOBHBIC TEPMHUHBI M 0a30BbI€ AJIEMEHTHI, METOAbI HCCIICAOBAaHUA B CHCTEME COLUAJILHO-
rymanuTapaoM 3HaHus (YK-1);
- OCHOBBI MaTeMaTHKH, (pu3uky U BerauciautenbHor Texuuku (OITK-1).
yMeTh:
- KPUTUYECKHU OLIEHUBATh UH(OPMAIIHIO, HE3aBUCUMO OT HCTOYHHKA, CAMOCTOSATENIBHO MPHOOpETaTh
U CUCTEMAaTU3UPOBaTh 3HAHUS, apTyMEHTUPOBAHHO OTCTaUBaTh CBOIO TOUKY 3peHus (YK-1);
- pemwaTb CTaHJApTHbIE NPO(ecCHOHANbHbIE 3aJaud C NPUMEHEHHEM €CTECTBEHHOHAYUYHBIX MU
OOLIEMH)KEHEPHBIX 3HAHUM, METO/I0B MaTEMAaTUYECKOT0 aHanu3a u moaenuposanus (OIIK-1).
BJIAJIeTh:
- KOHKpPETHOM Merojmonorue u 0a30BbIMH METOJAMH COLUAIbHO-TYMaHUTAPHBIX JHUCLUUIUIMH,
MO3BOJIIIOIIMMHU OCYLIECTBIIATh PELIEHUE IHUPOKOro KJacca 3a7ad HaydyHO-HCCIIEI0BAaTENIbCKOIO U
npukiagHoro xapakrepa (YK-1)
- HaBbIKaMM TEOPETUYECKOT0 M SKCIIEPUMEHTAIBLHOIO UCCIIEI0BaHUs 00BEKTOB MPO(eCcCHOHATBHOM
nesitenbHocTH (OITK-1).

4. O0beM AUCHMILIMHBI M BUABI Y4eOHO# padoThl. O01mast TPy 10éMKOCTDh AU CHHUIIIMHBI
4.1.00béM AMCUMIVIMHBI M BHAbI y4eOHOH padoTbl Mo O4HOM (opme oOyuenus. OOwmas

TPYAOEMKOCTh TUCHMILUIMHBI cocTaBJsieT 11 3aueTHbIX equHULbI (396 yacos).

Bup yueOHoii paGoThI Bcero CeMeCTpPbI
qacoB/3.e. 1 2 3

KonTakTHBIE Yachl (Bcero) 255,95/7,2 | 85,25/2,4 | 85,35/2,4 | 85,35/2.4
B tom uncne:
Jlextmu (J1) 102/2,8 34/0,9 34/0,9 34/0,9
[Tpaktuueckue 3ausarus (113) 153/4,38 51/1,4 51/1,4 51/1,4
Cemunapsi (C)
Jlaboparopubie paboTs (JIP)
KonTakTHas paboTa B mepuo aTTecTaliu 0,7/0,02 0,35/0,01 | 0,35/0,01
(KPAT)

CamocrosTenabHas padoTa 1o 0,25/0,01 0,25/0,01




pykoBoacTBoM npenogaBatess (CPIT)

CamocTtositesabHasi padora (CP) (Bcero) 68,75/1,9 | 22,75/0,63 23/0,63 23/0,63
B ToM uncne:

KypcoBoii mpoekt (pabota)

BrinonHeHHE KOHTPOIBHBIX PaboT 27/0,75 4,75/0,13 5/0,13 17,25/0,5
CocraBlieHHE IJIaHA-KOHCIICKTA

[ToxOop u aHaTU3 MPUMEPOB 5,75/0,15 - - 5,75/0,15
N3yuenue oHIaifH Kypca 36/1 18/0,5 18/0,5

KoHTpous (Becero) 71,3/1,9 35,65/0,97 | 35,65/0,97
dopma NpoOMEKYyTOUHOM aTTeCTAIUH: 3a4€T IK3aMeH | JIK3aMeH
(3a4éT, IK3aMeH)

Oo0mast Tpy10eMKOCTD (4achbl/3. €) 396/11 108/3 144/4 144/4

4.2. O0bEéM ITUCHUIVIMHBI U BHAbI y4eOHOH padoThl 1Mo 3204HOI (popme o0yueHusi. O0mas

TPYA0EMKOCTH TMCHMILINHBI cocTaBiseT 11 3aueTHbIX equunn (396 yacos).

Buna yueOHoi# padoThI Bcero ceMeCTpPbI
4yacos/3.e. 1 2 3

KonTakTHBIE Yachl (Bcero) 38,95/1,1 | 10,25/0,3 | 14,35/0.4 | 14,35/0.4
B ToMm uncie:
Jlexuuu (JI) 16/0,44 4/0,11 6/0,17 6/0,17
[Tpaktrueckue 3ansatus (113) 22/0,61 6/0,17 8/0,22 8/0,22
Cemunapsl (C)
Jlaboparopusie paboTs (JIP)
KonTakTHas paboTa B IEpHOJ aATTECTAINH 0,95/0,03 | 0,25/0,028 | 0,35/0,001 | 0,35/0,001
(KPAT)
CamocTosTenbHast paboTa Mo pyKOBOJICTBOM
npenogasateins (CPII)
CamocrositeabHas padora (CP) (Bcero) 336/9,3 94/2,6 121/3,35 121/3,35
B ToMm uncie:
Kypcooii npoekr (pabora)
BoinosHeHNe KOHTPOJIBHBIX paboT
CocrapjeHUE IIaHA-KOHCIIEKTA 99/2,75 14/0,4 28/0,75 57/1,6
[Toa6op u aHAIM3 TPUMEPOB 165/4,55 44/1,2 57/1,6 64/1,75
V3zyuenue oHsaiiH Kypca 72/2 36/1 36/1
KonTposs (Bcero) 21,05/0,6 | 3,75/0,1 8,65/0,3 8,65/0,3
dopma TpOMEKYTOUHOU aTTECTAIIUU: 3a46T IK3aMeH IK3aMeH
(3a4éT, IK3aMeH)
OO0uas Tpya0eMKOCTh (4achl/3.€) 396/11 108/3 144/4 144/4




5. CTtpyktypa u coaep:kaHue Y4eOHOl W BOCIHUTATEJIbHON [1eATEJbHOCTH TMPH

peanu3anvu JTUCHUIIINHBI

5.1. CtpykTypa TUCHUTUIMHBI JJIs1 OYHOM (GOpMBI 00ydeHUS

Ne | Pazges nucHUIIMHBI Buabl yueOHoi#i padoThl, BKJIOYAS DopMbl
n/ CAMOCTOSITE/IbHYI0 H TPY0€MKOCTH TeKyIIero
n (B yacax) KOHTPOJIS
8 ycneBaeMocT
5 U (no
[}
= HeoensM
51 2
: - - = cemecmpa)
=
q:)( = = é = = E") ®opma
o @) & @) = MPOMEKYTOY
= = HOW
arTrecTanuu
(no
cemecmpam)
Cemectp 1.
1. | Ponb marematnku s | 1-4 | 8 12 4,56 becena
Hayke. JIunelinas KonrponbHas
anre6pa pabota
2. AHanmuTHyeckas 5-8 | 8 12 4,56 KonrtposnbHast
reoOMeTpHUs pabota
bimir-onpoc
3. | Kommiekcubie uncna | 9- | 4 11 4,56 | KourpomnbHas
pabota
10
4. [Ipenen 11- 6 4 4,56 KontponbHas
MIOCJIEI0BATEILHOCTH. pabora
13
[Ipenen GpyHKIHMH.
5. | Huddepenmmansuoe | 14- 8 12 4,56 KonTpospHast
UCUnCIeHue PyHKIUN 17 pabora
OJTHOW MEPEMEHHOM
[TpomexxyTounas 17 0,25 3auér
aTTecTanus
Cemectp 2.
6. | Huddepenmmansaoe | 1-5 | 10 16 7.7 KonrponpHas
ucuuciaeHne QpyHKuun pabora
TectupoBanu
HECKOJIBKUX .
MIEPEeMEHHBIX
7. HHrerpansHoe 6- 12 18 7.6 Kontponbhas
HCYUCIICHUE 1 pabora
8. | Huddepenumansusie | 12- | 12 17 7,7 KonTponbHas
ypaBHEHUS 17 pabora.
[IpomesxyTouHast 17 0,35 35,65 JK3aMeH B
aTTecTalus YCTHOM
¢opme
Cemectp 3.
0. Psibl 1-6 | 12 18 7,7 Konrponbnas
pabota
baumn-ompoc




10. Teopus 7- 12 18 7,6 KonTponbHas
BEPOSTHOCTEH 12 pabora
11. MaremaTndeckas 13- 10 15 7,7
CTaTUCTHUKA KontposnbHast
17 pabora.
[TpomexyTouHas 0,35 35,65 IK3aMeH B
aTTecTalus YCTHOM
dopme
HUTOI'O 102 153 0,7 | 0,25 | 71,3 68,75

5.2. CTpykTypa IMCHUIIHHBI 11 32049HOH (DOPMBbI 00yUeHUsI

Ne | Pa3nes nuCHUIINHBI Buabl yueOHol padoThl, BKJIIOYAsA CAMOCTOSTEJbHYIO U
n/ TPYA0EMKOCTh
n (B yacax)
w2
on = = g
= = = o = S
o = o =
=z
1 cemecTp
1. Ponbs maTematuku B 2 18
Hayke. JIunenHas
anre0pa
2. AHanutauyeckas 2 18
reoOMeTpHUs
3. | KommuekcHeie uncna 2 18
4. [Ipenen 2 18
MOCJIEI0BATEILHOCTH.
[Ipenen GpyHKIHMHN.
5. | Huddepenumansuoe 2 22
ucUncIeHne PyHKIUN
OJTHOW MEPEMEHHOM
[TpomexxyTounas 0,25 3,75 3auér
aTTecTanus
2 cemecTp
6. | Jduddepenmmansaoe 2 2 40
ucuuciaeHne QyHKuui
HECKOJIbKUX
MIEPEeMEHHBIX
7. NurerpansHoe 2 2 40
UCYMCIIEHUE
8. | HMuddepenunansubie 2 4 41
YpaBHEHHUS
[IpomexxyTounas 0,35 8,65 JK3aMeH B
arrecranus YCTHOM
¢popme

3 cemecTp




9. Psaner 2 2 40
10. Teopus 2 2 40
BEPOATHOCTEMN
11. MaremaTtndeckas 2 4 41
CTAaTHUCTHKA
[IpomexyTounas 0,35 8,65 JK3aMeH B
aTTecTausd YCTHOM
dopme
HUTOTO 16 22 0,95 21,05 336




5.3.Conep:xanue pa3aesioB IUCHUILIHHBI «MaTeMaTnka, 00pa3oBaTe/ibHbIe TEXHOJIOTHH

JlekuMOHHBII Kypc 1JIs1 04HOM U 3204HOM GopM 00ydeHHs

Ne HaumenoBanue | TpyaoeMkocTh Dopmu- Pe3yabTaThl 0CBOCHUS Oopa3oBa-
n/n TeMbl (9ace1/ Coaepxanne pyemMblie (3HATB, yMETh, BJIAIETH) TeJbHbIE
AUCUMILTUHBI 3ad4. efl.) KOMIIe- TEXHOJI0-
TeHINH TUH
(010{0) 3P0
Cemectp 1
I. | Pomp mMarematuku | 8/0,2 2/0,05 | Ocoboe MecTo MaTEeMaTHUKH B CUCTEME VK-1 3HaTh: OCHOBHBIE IIOHATHUS U | becena.
B HayKe. HAYK. Ponb MaTEMaTHUKH B | OIIK-1 | meroxasl aHanu3a, | Jlekuus
Jluneitnas anreOpa €CTECTBEHHOHAYUYHbIX,  HHXEHEPHO- cuctemMaruzani U 0000meHus | OHnaiiH-
TEXHUYECKUX U  TYMaHHUTAPHBIX HAyYHOW WH(POpPMAIIMU OCHOBHBIE | KypC
HCCIIEOBAHUSAX. Monenu TS IOHATUS U TEOpeMbl JIMHENMHOM | «JIuHeliHas
W3y4YeHUS OKpY>KaroIeu anreOpsl anrebpa u
JEUCTBUTENIPHOCTU. MaremaTtnka Kak YMeTh: TNpPUMEHATh HaydHble | AaHATUTUYEC
MOUIHOE CpPEACTBO peIIeHuS TepMHUHBL, (OPMYIHpOBATH Leu | Kad
NMPUKIATHBIX 337184 M YHHBEPCAbHbIA Hay9HOTO vccnenopanus, | TSOMETPHA
SI3BIK HAYKH, & TAKXKE JIEMEHT OOMICH
aHAM3UpPOBaTH ®  00001maTh
KYJIBTYPBI.
Marpunpsl, AeiCTBUS C MaTPHIAMH. HayqHYTO uH(opMaIHIo,
CaoiicTBa omnepanuii HaJ MaTPULIAMH. CKJIaAbIBaTh, NEPCMHOXKATh
[Tonsarue obpatHoOM MATPHIIBL. MaTpULIbl, HAaXOOUTh OOpPATHYIO
BHCMGHTapHBIe npeo6pa30BaHI/I;1. MaTpuly. BerauciasTts
Panr marpunel. Teopema o 6azucHOM OlpeeuTENN 2.3,....0-TO
MuHOpe.  Ompezemtenu 2 M 3 nopsiakoB. Pemars CJIY meronom
MOPSAKOB. Nx CBOMCTBA.
Anre6pa1/1qec1<lxle JOMOJIHECHUS. Kpamepa, MaTpudHbIM METOZOM,
Ompenpenurend  n-ro TIOpSIIKA. METonoM Taycca. Pemarsb
CucteMbl  JIHHEHHBIX  ypaBHEHUIL. onHopoanbie CJIV.
OcHOBHbIE TIOHSITHS. [IpaBuno Baaners: Kynbrypon
Kpawmepa. Martpuunslii METOJ MBIIUJICHUS, MaTEeMaTHYECKUMU




JIMHEHBIX
Kponekepa-

peleHus CHUCTEM
ypaBHeHui. Teopema
Kanennu. Meton I"aycca.

METOJaMH aHaJm3a,
CHUCTEMATHU3alMH M 000OIIECHUS
JTAHHBIX, HaBBIKAMH
dbopMupoBaHus TeNel, 3amad u
MOWCKAa IyTeH WX JIOCTHIKCHUS.
Pemennem CJIY ¢ nomMompio
KOMITBIOTEPHBIX IPOTPaMM.

II.

AHanuTnyeckas
T€OMETpUS

8/0,2

Bekropel. JluHelHbIE omepauuy Hal
BekTOopaMu. [Ipoekuuss BekTOopa Ha
ocb.  Hampasnsromue  KOCHHYCBHI
BekTopa. [lnmHa Bekropa. Cucrema
KOOpPJIMHAT HA MPSIMOM, MIIOCKOCTH U B
npoctpancte. Ilpoctpanctso R? n
R3. TlonspHas cucTeMa KOOpAHMHAT.
CkansipHOe, BEKTOPHOE U CMELIaHHOE

[IPOU3BEACHUE BEKTOPOB. Nx
CBOICTBA u BBIpa)KEHHE B
KoOpAMHATHON  ¢opme.  YcioBue

OPTOTOHAJILHOCTU U KOJUIMHEAPHOCTH
BEeKTOpOB. [IpunoxeHnue B reomeTpun
n TtexHuke. [Ipocreiimme 3agaum
AHAJIUTUYECKOU TEOMETPHUH.
PaznuyHble BUIBI YpaBHEHUS MPSIMOI
Ha TUIOCKOCTU. Y PaBHEHUS MIOCKOCTH
U TIpsAMON B mpocTpancTBe. [IpusHaku
[apajuieIbHOCTU IpsAMON u
IUIOCKOCTH. Yron MEXKTY
IJIOCKOCTSIMU. YTOJI MEXAY IPSMOHN U

TIJIOCKOCTBIO. Kpuseie BTOPOTO
nopsnka.  IloBepxHocTu  BTOPOro
nopsinka.  OKpy»XHOCTb,  3JUIMIIC,
napabouia, rurnepOoa. Nx
reOMETPUYECKHUE CBOIICTBa u
ypaBHeHus. IloBepxHoCcTH BTOpOro
opsiIKa (anuTICOn b,
runepOosonsl UM T.74.). IloHsiTHe

YK-1
OIIK-1

3HAThb: OCHOBHBIE IIOHITUI WU

TEOPEMBI AHAJIUTUYECKOUN
reoOMEeTpHH.
YMmerh: HCTOJIb30BATh

MOJIYYCHHYI0 HMH(POPMAIIMIO IS
pCIICHUS 33]]a4 TCOMETPHH.
Bananern: HaBeikamu cOopa u

aHaM3a nHpopManuu, IUIA
peH_ICHI/IH 3a1a4 HOBBIHIGHHOI;'I
TPYJIHOCTH.

Jlexkusa
Oumnmnaita-
Kypc
«JInneinas
anreOpa u
aHAJIUTHYEC
Kas
TEOMETPHSI»




JMHEWHOTO mpocTpaHcTBa. [Ipumepsl.

JIuneitnbie MOANPOCTPAHCTBA.
JluneliHas  3aBHCHMOCTb. baszuc.
Jluneiinbie OTOOpaKCHHUSI.
CoOcTBeHHBIC BEKTOPHI "
COOCTBCHHBIC 3HAUCHMUSI.

III. | KommuekcHbie 4/0,1 Muumas emununa. AnreOpanmueckas | YK-1 3HATH: MMOHATHE MHuMmoM | Jlekiumu.

qucia dopma 3amucu kommiekcHoro uucna. | OIIK-1 | eguHuel, dbopMBl  3amucH
N300pakeHre KOMIUIEKCHOTO YHCIIa KOMILIEKCHOTO YHCIIa
Ha  IUIOCKOCTH.  JIeHCTBUS — Haj YMerh: coBepiaTh JACHMCTBHS HAJl
KOMIIJICKCHBIMM quCiIaMH1 B KOMILJIEKCHBIMH 4UCIIaMHA B
anreOpandeckoir  Gopme  3amuCH. Pa3HBIX dopmax 3aIIHCH.
Tpuronomerpudeckas popma 3anucu Baanerns: TeXHUKOW mepexoja ot
KOMIUIEKCHOTO umcia. JleicTBusS Han OZIHOM (POPMBI 3AIIUCH K IPYTOM.
KOMILJICKCHBIMU YHCIIaMHU B
TPUTOHOMETPHUECKON (opMe 3amuc.
[TokazaTenpHas dbopma 3amucu
KOMIUIEKCHOTO umcia. JleicTBusS Han
KOMILJICKCHBIMU YHCIIaMHU B
MOKa3aTeNbHON hopMe 3aIucH.

IV. | Ilpenen 6/0,2 YuctoBeIe MOCIEA0BATEIHHOCTH. VK-1 3narb: OcHoBHbIe ompenencHus | Jlexnus
IIOCJIEI0BATEIBLHOC ITpenen gyrciaoBoil | OIIK-1 | 1 Teopembl TEOpUU MPEIEIIOB. Omnunaiin
TH. MOCJIEIOBATEIBHOCTH. YMeTh: HaXOJIWUTh npeneisl | Kype
[Mpenen GpyHKIwH. Cy1ecTBoBaHue npenpena ¢yskuuu B TOuke, B oo, mpu | «Maremaru

MOHOTOHHOHA OIrpaHU4YCHHOU pa3InYHBIX BUOax | Y€CKHUU
IIOCJIEIOBATECIHHOCTH. CaoiicTBa HGOHpGI[CJIéHHOCTef/'I, BBIYUCIISTH | aHAJINU3)

npexenoB. [Ipexen ¢pyHKIMM B TOUKE.
[Ipenen ¢yHKIMUM B OECKOHEYHOCTH.

CaoiicTBa byHKIHH, AMEIOIIEN
npenen. beckoneunsIit npenen.
3ameuarenbHbIe TIpeCIbI.

beckoneuyHo wmanble ¥ OECKOHEYHO
oonmpmme  QyHkiuu. KX cBoiicTBa
CBs13b MEXIy OECKOHEUHO OONBIIUMU
1 OCCKOHEYHO MAaJbIMH (DYHKITUSIMH.
CpaBHeHHe  OECKOHEUHO  MalIbIX

l-p1f u 2-0M 3ameyaTelbHbIE
Mpeebl, onpeJieJIeHue
HEIPEPHIBHOCTH byHKIHH,

OIIpeieICHNE TOUEK pa3phIBa.
Bnanerb: HaBbikamMu cOopa u
aHanu3a HHpOpMauu




GyHKIHA. DKBUBAJICHTHBIC
OCCKOHEUHO Malible, Hux
UCIIOJIb30BAaHUE TPU  BBIYUCICHUU

npenenos. llonsatue HenpepsIBHOCTH
¢dyHkuuu. Pasnuunble ompenesneHus
HETPEPHIBHOCTH (YHKIMU B TOUKE.

HemnpepsIBHOCTD OCHOBHBIX
AIIEMEHTaPHBIX byHKUIUH.
Knaccudukamuss  Touexk  paspbiBa
¢yukuuid.  CpoiictBa  (YHKIHH,

HETIPEPhIBHBIX Ha OTpe3ke. Teopema
00 OrpaHMYEHHOCTH HENpPEePHIBHOU
byHkuun Ha oTpe3ke. Teopema o

JOCTUKEHUU byHKLHEH,

HENpPEepPhIBHOM Ha OTpE3Ke, CBOMX

TOYHBIX TPaHEH.
Juddepenunans- 8/0,2 2/0,05 | IlpowsBomnas  ¢yHkumu. 3amaum, | YK-1 3HaTh: OCHOBHBIC TOHATUA U | Jlekumst
HOE  HCUYHCIICHUE IIPUBOJSAIINE K nousituto | OIIK-1 | reopemsl auddepenunpyemoctu | Onnaiin
GyHKIMM ~ OJHOM MIPOU3BOJIHOM. Onpenenenne (GyHKIIMM  OJTHOM  TEPEMEHHOMH, | Kypc
[IEPEMEHHOM. npousBofgHON. Ee reomerpuueckuii u npaBuwia  auddepenuupoBanus, | «Matematu

MexaHudyeckuii  cmbica.  [IpaBuna TaOIMIYy MPOU3BOJIHBIX, TAOIHILY | YSCKHI

Qg epeHIMPOBaHUS CYMMBI, Qg depeHIaos. aHaJIN3»

MIPOM3BENIEHUs, YacTHOro. Tabiuua YMeTb: NMPUMEHSTh MOTyUYEHHBIE

IIPOU3BOJHBIX. 3HAHUA JUISL BBIYHCIICHUS

[Ipon3BogHast CIIOKHOW W OOpaTHOM MPOU3BOAHBIX  (PYHKIWH, IS

byHKUIMN. NOCTPOCHUS TPAPUKOB (PYHKITHIA.

[Tonsarue CJI0KHOM GyHKIHH. Baanern: HaBbIKaMU pelICHUS

[Tpon3BomHast CIOXHOW  (DYHKIIHH. NPUKIAJAHBIX 3a4a4.

[Tonsitne oOpaTHoit GyHKIHH.

[TponsBonHas o0OpaTHON (YHKIHH.

[TpousBogHBIC 00paTHBIX

TPUTOHOMETPUUECKHUX (GyHKUIUH.

[IpousBoagHas MapaMmeTpU4EeCKU

3aJJaHHOU byHKUIMN. ITonsTtue

nudepeHIpPyEeMOCTH GyHKIHH.

Juddepentman  pynkuuu.  Cssizpb




npou3BogHOM ®  nuddepeHuana.

I'eomeTpuueckuit CMBICH
muddepennuana.  VIHBapHaHTHOCTH
bopmbI muddepeHnnana.
[IpowsBogusie u  auddepeHIuaIbl
BBICIIINX TIOPSITKOB. dopmyna
JleiiOHULIA. HeunBapuanTHOCTB

dopmbl  nuddepeHranoB mopsaKa
BhIIIe TIepBOro. OCHOBHBIE TEOPEMBI
TG pepeHaIbHOI0  MCYHCICHHUS.
Teopembr ®epma, Poms, Jlarpanxa,
Komm. IIpumepsl ux mnpHUMEHEHHE,

MPaBUIIO Jlonurans. dopmyna
Teismopa ¢ OCTaTOYHBIM 4YJIEHOM B
dopme  Jlarpamxka.  Pa3zmoxenue

bysKImi e¥, sinx, cosx, In (1 + x), (1
+ x)* mo d¢opmyne Teiinmopa.
[Tpumenenne Qopmynsr  Telnopa.
HccnenoBanune noBeAeHUs] (PYHKIHU.
OTtbIcKaHue TOYEK JIOKAJIBHOTO
sKcTpeMyMa  (QyHKUMH. Y CIIOBUS
MOHOTOHHOCTH GYHKITHIA.
DKCTPEMYMBL. HeoOxogumoe  u
JIOCTaTOYHOE YCIIOBUE BO3PACTAHUS U
yobiBaHus ¢GyHKumid. Heobxommmoe
yclioBUEe JKcTpemyMma. JlocTaTouHbIe
MIpU3HAKU CYILECTBOBaHUS
AKCTpEMyMa. OTpicKaHue
HauOO0JIbILIEr0 u HaUMEHbILIETO
3HAYEHWI HEMPEPHIBHBIX HAa OTPE3Ke
GyHKIHA. Uccnenosanue
BBIMTYKJIOCTH byHKIUY. Touku
nepernba. OOmas cxema MOCTPOSHUS
rpauKoB QYHKLIUH.

ACHMITOTHI bYHKIHH. [Ipumep




MOCTpOeHUs rpaduKoB PYHKITHH.

Cemectp 2

VI

Huddepenunansu
oe HCUHCIICHNE
byHKIMI
HECKOJIBKHX
NePEMEHHBIX.

10/0,3

2/0,05

@YHKIIMM HECKOJIIBKUX IEPEMEHHBIX.
[Tonatne  QyHKOMM  HECKOIBKHX
nepeMeHHbIX. O0MacTh onpeaeneHHus.
I'eomeTrpryeckoe n300pakeHue
¢byHKIMK ABYX mepeMeHHbIX Ilpemen
GbyHKINUN IBYX IIEPEMEHHBIX.
HenpepblBHOCT, ~ (QyHKIMH  JIBYX
IIEPEMEHHBIX.

YacTHble IIPOU3BOAHBIE 5
nuddepeHITpyeMoCcThb byHKIMII
HECKOJIBKMX IepeMeHHBIX. [lonHbli

maddepeHal W €ro  CBSI3b  C
YaCTHBIMU IIPOU3BOIHBIMH.
WHBapuaHTHOCTh  (OPMBI  HOJIHOTO
muddepeHnmana. KacarenbHas
IUIOCKOCTh u HOpMaJlb K
IIOBEPXHOCTH. I'eomerpuuecknii
cMbIcT  mosHOTO  nuddepeHuana.
I'pagueHT w©  npousBogHas IO
HalpaBJICHUIO.

YacTHble TPOU3BOJIHBIE U TIOJIHBIC
nuddepeHnraibl BRICIIUX TOPSIKOB.
YacTHble  MPOW3BOAHBIE  BBICIIUX
nopsiakoB. Jluddepennnansl BRICITNX
nopsinkoB. @opmyna Teiuopa mis
(GyHKIMH IBYX MEPEMEHHBIX.

OKCTpeMyMbl (YHKLUMU HECKOJIBKHX
MIEPEMEHHBIX. Onpenenenue
skcTpemyMa. Heobxonumoe ycioBue
sKcTpemyMa. JlocTtaTouyHOe ycCloBHE
CYLIECTBOBaHMs 3KCTpeMyma. Meron
HAaVMEHBIINX KBAaJApPAaTOB. Y CIOBHBIN

YK-1
OIIK-1

3HaTh: OCHOBHBIC IOHATHS,
TEOpeMbl Teopuu  (GYHKIHHU
HECKOJIbKUX TMIEPEMEHHBIX.

YMmeTh HaXOJIUTh YaCTHBIC
npou3BOJgHbIE 1-r0 U 2-ro

MOPSAJIKOB, CMEIIAHHBIE YaCTHBIE
MPOU3BOJHBIC, 3KCTPEMYM
byHKIHIH.

Bianerb: HaBBIKAMU OIMCAHUSA
3aBUCUMOCTEM, CYIIECTBYIOIIUX B
MPUPOAE, C TOMOLIBIO TEOPUHU
OHII.

Jlekusa
Ounaitn
Kypc
«Maremaru
YyeCKui
aHaJIN3»




AKCTpeMyM. MeToa  MHOXKHTENEH
Jlarpanxa.

VII

HNuTterpanbHoe
HCYUCIICHHE.

12/0,3

2/0,05

[TepBooOpazHass W HEONpEACICHHBIN
uHTerpan. lloHarue nepBooOpazHOI
GyHKIHH. Heonpenenennsrit
WHTETpaJl U ero cmoiictBa. Tabmuia
OCHOBHBIX (DOpMYJ HHTETPUPOBAHUSI.
OCHOBHBIE METOJbl MHTEIPUPOBAHUSI.
HenocpeacTBeHHOE HHTETPUPOBAHUE.
HurerpupoBanue mo 4acTsM U 3aMEHa
MIEPEMEHHOM.

HurerpupoBanue palroHaIbHBIX
bynkumii. Mcmonp30BaHWE METOJBI
pasnoKeHusT Ha MpocTediue apodu
pasiokeHusi Ha MpocTelnine ApoOu.

HHurerpupoBanue BBIPAKCHUI,
COIEp)KalUX  TPUTOHOMETPUYECKUE
GyHKIHIH. HuTerpupoBanue
HEKOTOPBIX MPPaLMOHATIBHBIX
BBIPAKCHU.

OnpeneneHHblid UHTErpal Kak Mpeaes
MHTETPAJIbHBIX CYMM. VYcnosus
CYyILLIECTBOBaHUS OIIPEICIIEHHOTO

uHTerpasia.  OCHOBHBIE  CBOICTBa
ornpeneneHHoro uHrerpana. OLeHKH
UHTETPajoB. Wurerpan U
NIEPEMEHHBIM BEPXHUM IMIPEIEIIOM.

@®opmyna Heiorona-Jleitbnuna u ee

IPUMCHCHUC JIA BBIYHCIICHHUA
OMPCACIICHHBIX HWHTCI'PAJIOB.
Brrancienue OIMPECACIICHHBIX

uHTerpanoB.  MHrerpupoBanue 1o
4acTsIM W 3aMEHa  TE€PEMEHHOM.
[Tpubnuxennoe BBIYHCIICHUE
OTIpeIeIeHHOr0 MHTerpana: GopMyJibl
NPSIMOYTOJIbHUKOB, Tpaneuun U

YK-1
OIIK-1

Jlekusa
Ouiaiin
Kypc
«Marematu
YEeCKUM
aHaJIN3»




Cumncona. Hekoropeie puznueckue u

reoMeTpUYECKue MIPUIIOKEHHUS
ONPEACICHHOTO HHTEeTrpara.
Brruncnenue Iomaaei

KpPUBOJIMHEMHOW Tpanenuu. JlmuHa
nyru kpuBoil. OOBbeM Tesla BpalleHusl.

Pabota MepeMeHHOMN CHJIBL.
HecoGcTBennbie MHTETpabl.
Hecob6cTBeHnHbIe WHTETPaJIbI v
0EeCKOHEUHBIMU npeaenamMmu
WUHTETPUPOBAHMS. HecoOcTtBeHHBIE
UHTETpajbl  OT  HEOIPAaHMYCHHBIX

bynkumii. X OCHOBHBIE CBOWCTBA.
AbcomoTHas u yCIJIOBHAs
CXOAUMOCTb. [Ipru3HaKu CXOIUMOCTH.

Vil

Juddepenunans-
HbBIC YPaBHCHUSL.

12/0,3

2/0,05

Juddepennmansapie ypaBHeHus 1-ro
nopsiaka. OCHOBHBIE MOHATHA. 3agadya
Komm. Teopema cyiiecTBoBaHUS U
eIMHCTBEHHOCTH  3afaun  Komwm.
[Tonsatue 00 O0COOBIX pelIeHUsIX
nuddepeHIaIbHBIX YpaBHEHUH.
OcHOBHBIE KJIACCBl YypaBHEHHH 1-rO
NopsiIKa, MHTETPUPYEMBIX B
KBaJpaTypax. [Ipunoxenus
nuddepeHIaIbHBIX YpaBHEHUH 1-r0
MOpsiIKa B Pa3IMYHBIX  00JaCTSIX
HayKH. Juddepennmranbapie
YpPaBHEHHS  BBICIIUX  TOPSAKOB.
OcHoBHBIE NOHATHA. 3amada Komiw.
[TonsiTHe O KpaeBbIX 3amadax s
nudepeHIMaIbHOTO YPaBHEHHUS.
YpaBHEHHSI, BBICIINX TOPSITKOB
JOTTYCKAaIOIe TMOHIKEHUS TMOPSJIKA.
JIuHeitnbie OOHOPOIHBIE
nuddepeHnaIbHbIe ypaBHEHUS.

WX ocHOBHbIE CBOMCTBA. JInHETHAs

YK-1
OIIK-1

3HaTh: OCHOBHBLIC TIIOHSTHA H
TEOPEMBI TEOpUHU
muddepeHInanbHbIX ypaBHEHUH.
YMmerb: pemats Y 1-ro
Mopsiika € pa3AeiaEéHHbBIMU U
pa3 e MNMHUCA
MepEeMEHHBIMU,
Y, nunetinbie Y.
AY 2-ro mnopsaka, Y 2-ro
nopsaKa, JIOITyCKAIOIIUe
IIOHIDKCHHUE CTCIICHM, JIMHCHHBIC
JIY BbICIIUX MOPSAIKOB.

Bianerb: HaBBIKAMHU IIOCTAHOBKH
U pelleHUs IPUKIAAHbIX 3a7a4.

OJTHOPO/IHBIC

Jlekusa
Ouaitn
Kypc
«Maremaru
YyeCcKui
aHaJIN3»




3aBUCUMOCTb U HE3aBUCUMOCTb
pemenuii. Onpenenurens Bponckoro
CtpykTypa 00IIIeTo pemeHus.

JIuneiliHble OJHOPOIHBIE YpaBHEHUS 2
HopsIKa C MIOCTOSIHHBIMH
KO3 pHLIIEHTaAMH.
XapakTepuCTUYECKOE YpaBHEHHUE. 3
BO3MOJXKHBIX CITyYasi.
JIuneitnoe

Qg depeHIaIbHbIe
Meton Jlarpanxa
IIPOU3BOJIBHBIX
JIuneiinbie

HEOTHOPOHEIC
YpaBHEHHUSL.
BapHaluu
IIOCTOSITHHBIX.
HEOTHOPOHBIC
YpaBHCHHUA C IIOCTOSSHHBIMH
ko durmentamu.  YpaBHEHUA €
HpaBOﬁ YHJaCTbhbIO CIICUAJIBHOI'O BHU 4.

Cemectp 3

IX.

Psanwl.

12/0,3

2/0,05

Yucnossle PSBIL. OcHOBHBIE
onpezaeneHusa. CBOMCTBAa CXOIAIIMXCS
psanoB.  HeobOxomumoe — ycnoBue
cxoaumocTtu. JloctarouHble yClIOBUS
CXOJMMOCTH  3HAKOMOJOXKHUTEIbHBIX
PAIOB: MIPU3HAKU CpaBHEHMS,
Hanambepa, Kommu, WHTErpanbHbIH.
3HaKONEPEMEHHbBIE pSAbL.
3Hakouepenyromuecs paael. Teopema
JletiOHuma. AGCOIOTHASsT M yCIIOBHAS
cxoauMocTb. CTENEHHBIE PALBI.
WuTepBai u paguyc cXoauMoCTH
creneHHoro psiaa. CoiicTBa
cTerneHHbIX psAAoB. [lounennoe

Qg depeHIMpOBaHNE U
WHTETPUPOBAHUE CTETIEHHBIX PSIJIOB.
Psanwr Teiinnopa u MaknopeHa.
Paznoxenne GyHKIHMM B CTETICHHOM

YK-1
OIIK-1

3HaTh: OCHOBHBLIE IIOHATHA U
TEOPEMBI TEOPUU PSAIOB.

YMerb: NpPUMEHATH IIPU3HAKU
CpaBHEHHS  PSAJOB, HAXOJHUTh
pagnyc U UHTEPBAI CXOJUMOCTH,
pacKiIaabIBaTh byHKIIIH B
CTENEHHOU PALI.

Baagerb: npuMeHeHHEM PSAIOB B
NPUOTKEHHBIX BEIUHCICHHSIX.

Jleknnu




psa. [IpumeHeHne cTeneHHbIX PSAIOB
B MIPHUOJIMKEHHBIX BBIUMCICHHSIX
3HaYeHUH QYHKIMU U UHTETPAJIOB

Teopus
BEPOATHOCTEMN

12/0,3

2/0,05

BepositHocTh  coObiTus. Citydaiinbie
COOBITHS. Anrebpa COOBITHH.
Knaccuueckoe M cTaTUCTHYECKOE
ompeieTIeHue BEPOSITHOCTEH COOBITHIA.

OneMeHTHI KOMOWHATOPUKH.
TeopeMbl CIOXKEHUS U YMHOXKEHUS
BEPOSATHOCTEM. YcnoBHas
BEPOSITHOCTb. leopemMa  CIOKEHHUs
BEPOSTHOCTEH COBMECTHBIX COOBITHH.
OcHOBHBIE bopMyIIbI JUTSt
BEPOSTHOCTH  coObITHH. Dopmyrna
MojaHOM  BeposTHocTH.  Dopmyna
baiieca. dopmyna bepnymn.

®opwmyna [lyaccona.
JlMCcKpeTHbIE CllyyaliHble BEJIWYUHBI.

Bunnr CIIy4aHBIX BEJINYNH.
Pacnpenenenue JUCKPETHOU
CITy4aitHOM BEJIMYMHBI.
MatemMaTHu4ueckoe OXKHUJIaHUE "
JIcnepcus, ux CBOIICTBA.
HenpepsiBHbBIE CilydaliHble BEIUYUHBL.
OyHKIUSA u IUIOTHOCTH
pacrpeneseHus BEPOSITHOCTEM.
Marematuyeckoe OXXUJaHUue u
aucnepcuss. Mojga u MeauaHa.
MoOMEHTEL. OcHOBHEIE BUEI
pacrnpeiesieHUn: PaBHOMEPHOE,
AKCMOHEHIHMAIbHOE, HOPMAJIbHOE

Cuctembl  ClIyyallHBIX  BEJIMYMH.
Pacnpenenenue JIBYMEPHOM

ciydaiiHoi BenunuuHbl. KoBapuanus u
koa(urmeHT KOPPEJISALIHAH.
JIuneiinag perpeccus. IlpenenbHbie

YK-1
OIIK-1

3HaTh: KJIACCHUUYECKOE
omnpenesaeHue BEpPOSITHOCTH,
bopmybl KOMOWHATOPUKH,
TEOPEMBI CII0KEHUSI 1 YMHOKEHUS
BEPOATHOCTEM, YCIIOBHYIO

BEPOSITHOCTb, (OPMYJIbl IOJIHOM
BeposiTHOCTH, baiieca, bepnyiu,

Ilyaccona, BuAbl  CIIy4yalHBIX
BCJINYHH, OCHOBHBbBIC BHJIbI
pacrnpeeneHuil.

YMerb: IPUMEHATH IOJy4YECHHbIE
3HAHUS IIPY PEILICHUU 3a]ad.
Baagerp: npuémamu penieHus
HECTaHapTHBIX 3a/1a4.

Jleknnu
Jlexnu-
Oecenbl




TEOPEMBl ~ TEOPHHU  BEPOSTHOCTEH.
3akoH Oonpmux yucen. LleHTpanbHas
npeJesbHas TeopeMa.

XL

Marematnueckas
CTaTUCTHUKA

10/0,3

2/0,05

Bribopka u ee pacripeneneHue.
Bri6opounas u reHepabHast
COBOKYMHOCTH.  THIBI  BBIOOPOK.
[Tonron 4YactoT W THUCTOIPAMM.
Craructuueckoe pacnpenenenme
BBIOOpPKH. OMmOupuueckas QyHKIUS
pacnpeneseHusl.

Craructuueckue OILICHKH.
Hecmemiennbie, 3QdQexTuBHbIE U
COCTOSITENIbHBIE OIIeHKU. BriGopouHas
CpenHsisi U BBIOOpOYHASl JUCIIEPCHS.
ToueuHass M WHTEPBAJIBHBIE OLEHKH.
JoBepurenbHblii  uHTEpBAL. Meron
MOMEHTOB JUIsI TOYEYHOW OIIEHKH
IIapaMeTPOB pacIpeeIICHNUS.
IIpoBepka CTAaTUCTHYECKUX THIIOTE3.
[ToHsATHE CTAaTHCTUYECKOW THUIOTE3BI.
OmmbKku MEepBOro M BTOPOTO poOja.
IIposepka TUIIOTE3BI 0
pacrnpeneneHun reHepaJbHOU
coBoKynHocTH. CpaBHEHHME  OBYX
JIUcTepcui HOPMaJIbHBIX
TreHepaJIbHBIX COBOKYITHOCTEH.
Kpurepnit [Tupcona.
KoppensiiroHHO-perpecCuOHHBIN
aHanu3. BobiOopouHble  ypaBHEHUs
perpeccun. JluHeinslii ko3¢ duent
KOPPEJISALIHH.

YK-1
OIIK-1

3HaTh: TEOPETUUYECKUN MaTepual
JIAHHOTO pa3jena.

YMerb:  NPUMEHATH  JAHHBIN
Marepuan IpH PEIICHUH 3a/aad
MaTEeMaTHUYECKOM CTaTUCTUKH.
Baanerb: HaBblkamMu cOopa U
00paboTku HpOpPMALIUH.

Jleknnu

Hroro:

102/2,8

16/0,44




5.4. HpaKTH‘leCKI/Ie H CEMUHAPCKUE 3AHATHA, UX HAUMECHOBAHUE, COACPKAHUEC U 00beM B yacax

Ne
n/
n

Ne pazgena IMCUMILUIMHBI

HanmeHoBaHMe NPAKTHYECKUX U
CEeMUHAPCKHUX 3AHATHH

O0beMm B
yacax/Tpya0eMKo
CTh B 3.€.

101010

300

Cemectp 1

Jluneiinas anreopa.

Marpunpl.  JlelictBuss ¢ MaTpuUllaMH.
Onpenenurenu. Pemenne CJIY wmetonom
Kpamepa, MaTpUYHBIM METOJIOM.

12/0,3

AHanuThyeckasi TeoMeTpusi.

Koopaunatsl BekTOpa, JUIMHA BEKTOpA, YIroj
MEXJIy BEKTOpaMH, CKaJspHOE, BEKTOPHOE,
CMEIIaHHOE MIPOU3BEICHUE BEKTOPOB.
Paznuunble  BuABI  ypaBHEHUW  MPSIMOi,
IIJIOCKOCTH, yroia MCKOY IIJIOCKOCTAMMU.
Kpusbie BTOporo nopska.

12/0,3

2/0,058

KoMIuiekcHbIe yucia.

JlelicTBUS Haa KOMIUIEKCHBIMM YHCIIAMH B
anreOpandecKkor, TPUTOHOMETPHUYECKON U
nokaszatenbHON (opmax 3anucu. Pernenue
KBaJlpaTHbIX ypaBHeHMU. [lepexon oT omHOM
GOpMBI  3amHMCH KOMIUIEKCHOTO 4YHClIa K
JPYTOM.

11/0,3

2/0,058

IIpenen mocnenoBaTEIBHOCTH.
[Ipenen pyHKIMH.

[Ipenen  4yucnOBOM  MOCIEAOBATEIBHOCTH.
[Ipenen dynkuuu. [Ipenen dyHKIUU B TOUKE.
[lpenen  ¢yHkmMM B OGECKOHEYHOCTH.
Teopembl o mpenenax QyHkuuu. THIBI
HEOMNPEIENEHHOCTEN U CrocoObl  UX
packpbITHs. 3aMeuareibHble mnpenensl. HMx
CBOMCTBA Paznuunsie OIIPEACIICHUS
HENMpPEephIBHOCTH  (YHKIMKU B TOYKE.
HenpepbIBHOCTE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkmuii.  Knaccudukanus Touek pa3pbiBa
GyHKIHHA.

4/0,1

2/0,058

HuddepenunansHoe
UCUUCIICHUE (DYHKIIUM OJHOM
IIEPEMEHHOM.

[lpaBuna  nuddepeHUUpoOBaHUS  CyMMBI,
IIPOU3BENICHNUS, YaCTHOTO. Tabnuna
npou3BoJHbIX. [loHsATHE ClOXKHON (GyHKUUU.
[IpousBonnas cnoxuoit ¢ynkmuu. [loHsTHe
obpatHoit pynkuuu. [IpousBonHas oOpaTHOI
(GYyHKIIH. [IpousBoaHsbIE 00paTHBIX
TPUTOHOMETPUYECKHUX (GYHKIMHA.
[IpousBonHas mapamMeTpUYecKu 3aJaHHOMN
¢ynkunu. uddepenunan gpynkuuu. Cas3b
IPOU3BOTHON " nuddepeHmnuana.
['eomerpuueckuii cMmbicn audepeHuana.
[IpousBomubie u auddepeHnnansl BBICIINX
MIOPSKOB. dopmyna JleitOHuna.
HewunBapuantnocts ¢popmsl auddepennnanon
nopsiika BBIILIE HepBOTO. YcnoBus
MOHOTOHHOCTH  (YHKIUH.  DKCTpEeMyMBbI
¢yHkunu.  OTbickaHMe  HaAMOOJBIIErO U
HAMMEHBIIIETO 3HAYCHUHA HENpPEepBIBHBIX Ha
otpeske ¢yHkumid. O01mas cxema MoCTPOSHUS
rpaduKoB (bYHKIMH. Hccnenosanue

12/0,3




BBITYKJIOCTH (DYHKIIHU.

Cemectp 2

Juddepennmanproe
HCUHCIICHUE byHKIMA
HECKOJIbKUX MEPEMEHHBIX.

[lpenen  QyHKOuMM  ABYX  NEpEeMEHHBIX.
YacTHblE NPOU3BOJIHBIE MEPBOrO MOPSAIKA.
HenpepsiBHOCTB byHKIUN IBYX
NIEPEMEHHBIX.  ['eOMETpUYECKU  CMBICI
noigHoro  guddepennuana. I'pagueHt wu
IIPOM3BOJHAs 10 HampasicHHIo. YacTHbIe
IMPONU3BOAHLIC BBICIIHNX IMOPAAKOB.
Huddepenunanst BBICIINX MOPSIKOB.
Ompenenenne skctpemyma. HeoOxoxnmoe
yCIIOBUE dKCTpeMyMa. JlocTaTouHOE yCIOBHE
CyLIECTBOBAHUS  JKCTpeMyMa. Y CIOBHBIN
JKCTPEMYM.

16/0,4

2/0,058

HHTerpasbHOE NCYUCIICHHUE.

HenocpencrBennoe WHTErPUPOBAHNE.
WHuTerpupoBaHne 1O YacTAM U 3aMEHa
IIEPEMEHHOM. WNHuTrerpupoBanue
panMoHanbHBIX (QyHKUMH. VHTerpupoBaHue
BBIPAKECHU, COJZIepKaIINX
TPUTOHOMETPUYECKHE (GyHKIMH.
WNHuTterpuposanue HEKOTOPBIX
UPPaLMOHAIBHBIX BBIPAKCHU.
Onpenenénuplii uaTerpas. MHrerpupoBaHue
[0 4YacTsAM UM 3aMeHa [EPEMEHHON B
orpenenéHHOM WHTerpane. HecoOcTBeHHBIE
UHTErpajbl ¢  OECKOHEYHBIMH IpelelaMu
MHTEIPUPOBAHUS. HecoGcTBenHbIe
MHTETpajbl OT HEOrPaHUYEHHBIX (YHKIMH.
Wx ocHoBHBIE cBoWicTBa. AOCOMIOTHAas U
yCIIOBHast CXOAMMOCTb. ITpusnaku
CXOJUMOCTH.

18/0,5

2/0,058

Huddepenunansabie
ypaBHEHHUS.

HuddepenunanbHbie ypaBHEHUS 1-ro
IopsaKa c pa3aeICHHBIMU 5 c
pa3AeAIoIUMUCS HepEeMEHHBIMH.
OnHopoaHbIE mddepeHraibHbIe
ypaBHeHus. JlunHeliHble nuddepeHaabHbe
YpPaBHEHUA. YpaBHeHue bepnymu.
JuddepeHunanbHple  ypaBHEHUS  BBICHIMX
MOPSJIKOB, JIOTTyCKaIOII1e MOHM)KEHUE
creneHy. JInHeiHble 0THOPOJHBIE YPaBHEHHUS
2 mopsiAKa ¢ MOCTOSTHHBIMU K03 puiimenramu
JInneiinbie HEOJHOPOIHbIE
maddepeHnranbHble  ypaBHEHHS 2-ro
nopsiika.

17/0,5

4/0,1

Cemectp 3

Psanwr.

UucnoBbie psabl. 3HAKOMEpEMEHHBIC PSIbL.
CaoiicTBa cxomsmuxcs psaoB. Heodxomumoe
YCIIOBHE CXOJMUMOCTH. Jl0CTaTOYHBIC YCIOBUS
CXOAMMOCTH 3HAKOIIOJIOKHUTEIBHBIX PSIOB:
npu3Haku cpaBHeHus, [lamambepa, Ko,
WHTETPAIBHBIN. 3HAKOUEPEIYIONIHECS PSIIbL.
Teopema  JleitOHuma. AOconroTHas o
yCIIOBHAs CcXOauMOCTh. CTEIEeHHBIC PsIbL.

18/0,5

2/0,058




WuTepBan u paanyc CXOIUMOCTH CTEIIEHHOTO
psna. CBoiicTBa  CTENEHHBIX  PSAOB.
[Tounennoe Qg depeHpoBanne U
WHTETPUPOBAHUE CTENEHHBIX PAIOB. Psbl
Teiimopa w  Makmopena.  Pasnmoxenue
(GYHKIIUU B CTETICHHOM psil.

Teopust BEpOSITHOCTEH.

BepositHocTh coObITHs.CydaiiHpie COOBITHS.
Anrebpa  cobObitmii.  Kiaccuyeckoe — u
CTaTUCTUYECKOE OIPENEIICHNE BEPOATHOCTEH
COOBITHH.  DJeMEHTHI KOMOWHATOPUKH.
Teopemsbl CJIOKEHHUS U YMHOXEHHUSA
BEPOATHOCTEW.  YCIIOBHas  BEPOSITHOCTD.
Teopema CJI0KEHUS BEPOSATHOCTEN
COBMECTHBIX COOBITHI.OCHOBHBIE (POPMYIIBI
TUTSL BEPOSITHOCTH cOOBITHH. DOopMyITa MOTHOM
BepoaTHocTH. Popmyna baiieca. Popmyna
bepnymm. ®opmyina Ilyaccona. JluckpeTHbIe
CIy4YaiiHble  BEIWYUHBL.BHUIBI  ClydalHBIX
BEJINYMH. Pacnipenenenune JUCKPETHON
CIIy4YallHOM  BeIWYMHBL. MaremaTuyeckoe
OKMJIAHWE€ U JUCHEPCHUs, HX CBOMCTBA.
HenpepriBHble Clly4aiiHble BEJIMYMHBI.
@yHKIMA W IUIOTHOCTh  pacIpeneseHus
BEPOATHOCTEN. MaTeMaTHUeCcKOe 0’)KUJJaHUE U
nucnepens. Moaa u meauana. MOMEHTHI.
OcHoBHbIE BH/JIBI pacnpeneNeHn:
PaBHOMEpPHOE, JKCIIOHEHIIMAIIBHOE,
HOopMasbHOe. CHCTEMBI CIIydyalHBIX BEJIMYUH.
Pacnpenenenue  n1ByMeEpHOM — ClydaiHOM
BenuuuHbl. KoBapmammsa u ko3¢ ¢uIMeHT
KOpPEJIALMH. JInnelinas perpeccusl.
IIpenenbHbIE TEOPEMBI TEOPUH BEPOSITHOCTEN.
3akoH  Oompmmx — uucen. lleHTpanbHas
npeneabHas

18/0,5

2/0,058

MaremaTHudecKass CTaTHCTHKA.

Bribopka u ee pacnpenenenue. Berdopounas
U TEHepajgbHas  COBOKYHNHOCTH. TumbI
BBIOOpPOK. [lOJMMTOH YacTOT M THCTOrPaMM.
Cratuctuueckoe pacmpeieneHue BBIOOPKH.
OMrpudeckass (QYHKIHS — pacIpeIeICHIsL.
Cratuctudueckue oOleHKH. HecmemeHHble,
3¢ (eKTHBHBIE W COCTOSATEIBbHBIC OICHKH.
Boibopounass  cpemHsis U BbIOOpOYHAS
aucriepcus.  TodyedHass W MHTEPBAJIbHBIC
OLICHKHU. JloBepUTenbHBIM HHTEpBaAl. MeTon
MOMEHTOB JJIsl TOYEYHOM OIIEHKH MapaMeTpPOB
pactpenenenusd. I[IpoBepka CTaTUCTUYECKUX
TUIIOTE3. IlonsTre CTaTHUCTHYCCKOM
runote3bl. OMmuOKY MepBOTro U BTOPOTO PoJa.
[IpoBepka ruUmore3bl O  paclnpeneseHUN
reHepaibHOM  coBOKynHoOcTU. (CpaBHeHHE
JBYX JHUCHEPCUN HOPMAJIBHBIX T'€HEPaTbHBIX
COBOKYIMHOCTEH.

15/0,4

4/0,1

Hroro:

153/4,25

22/0,61




Ilpy npoBedeHMH NPAKTHYECKHX 3aHATHH CO3MAIOTCS YCIOBUS JUISI MaKCHMAalbHO
CaMOCTOSITENILHOTO  BBIMIOJIHEHUsT 3afaHuif. [losToMy mnpu TpoBeAeHHHM MPAKTHUYECKOTO 3aHATHUS
IPENOAABATENI0 PEKOMEHIYETCS:

1. ITpoBectu sKcmpecc-onpoc (YCTHO WM B TECTOBOH (hOpME) MO TEOPETHUECKOMY MaTepuaiy,
HEOOXOIUMOMY JIJIsl BBITIOJTHEHHSI paOOTHI (C OIEHKOH ).

2. [IpoBepuTh MNPaBUIBHOCTH BBITIONHEHHUS 3a/aHUi, MOATOTOBJICHHBIX CTYICHTOM JoMa (C
OIIEHKOM).

3. PekoMeHI0BaTh CTyJEHTaM HCMOJb30BAaHUE OHJIAWH KYPCOB JI M3yUEHHUS KOHKPETHBIX TEM
JTUCITUATITUHBL.

JIroboe mpakTUYEeCKOe 3aHSATHE BKIIOUAET CAMOCTOSITENBHYIO TMPOPA0OTKY TEOPETUYECKOTO
Marepuaia U W3yuyeHue METOANKU PEIICHHsS THUIMHYHBIX 3a7a4. HekoTopsie 3amaun copepKaT JIeMEHTHI
HAYYHBIX HMCCIEAOBAaHUN, KOTOPbIE MOTYT MOTpeOOBaTh yriyOJeHHOW CaMOCTOSTENBbHOM MpopaboTKu
TEOPETUUECKOr0 MaTepuara.

5.5 JlaGopaTopHble 3aHSITHSI, X HAMMEHOBaHHE H 00beM B Yacax
JlabopatopHble 3aHATHS Y4EOHBIM IJIAHOM HE IIPEyCMOTPEHBI.

5.6. IlpumepHasi TeMaTHKa KYpPCOBBIX IPOEKTOB (pador)
KypcoBoii mpoekT (paboTa) yueOHBIM MJIaHOM HE MPETyCMOTPEHBI.

5.7. CamocTosiTeqIbHAs1 padoTa CTYAICHTOB

IIpn opraHu3anuM BHeAYAWTOPHOH CaMOCTOSITEJILHOW PadoThI
IpenoaBaTeslo PeKOMEHIyeTCs HCII0JIb30BaTh Cieayomue ee (GopMbl:

- U3y4CHHE OHJIAliH KyPCOB;

- KOHCIIEKTUPOBAHUE NEPBOUCTOYHHUKOB U JIpyroil yueOHOM! JINTepaTyphl;

- IpopaboTKy yueOHOro Marepuaia (1o KOHCIeKTaM, y4eOHOH 1 HayyHOH JIuTepaType);

- M3y4yeHHME y4eOHOro MaTepuaja, MEpeHECEHHOIO C ayJUTOPHBIX 3aHATUH Ha CaMOCTOSTENIBHYIO
npopaboTKy;

- pellIeHUEe CTYIEHTOM CAMOCTOSITENbHBIX 3a/1a4 OOBIYHOM CIO0XHOCTH, HAalPaBJIEHHBIX HA 3aKpEIUICHHUE
3HaHUU U YMECHUL;

-BBIIIOJIHEHUE WHAMBUIYAIbHBIX 33aJaHUN IOBBIIIEHHOW CIOXHOCTH, HAIpPaBICHHBIX Ha pPa3BUTHE Y
CTYZCHTOB HayYHOT'O MBIIIICHHUS 1 HMHULUATHBHI;

- BBINIOJIHEHUE PacUeTHO-TpaUUECKUX JOMAIIHUX 3aJaHUH;

- MOATOTOBKY K KOHTPOJIBHBIM Cpe3aM 3HaHUH, TECTUPOBAHUIO, 3aUETy WM K3aMEHY.

00 JaHHOW JUCLMIIJINHE

5.7.1. Conepxanue H 00bEM caMOCTOATEILHOH PadoTHI cTYAeHTOB 111 OPO

Paznennl u Tembl padoyeit IlepedyeHnb qOMAIIHUX Cpoxu Oo0bem B
NnporpamMMmel 3aIaHuii U APYTUX BbINOJIHEHUS yacax/TpyaoeMKo
CaMOCTOSITEJIbHOT0 U3yYeHUsI BOIIPOCOB 151 CTh B 3.e.
CaMOCTOSITeJIbHOTO
U3y4eHust
Cemectp 1
1. Meton JKopnano-I'aycca. CocTraBiieHHE KOHCIIEKTA. 4 Hen 2,7/0,1
[TonGop u penieHue
2. DIHMICoun I, CocraBieHHE KOHCIICKTA. 8 Hex 2,6/0,1
OJTHOTIOJIOCTHOW THIIEPOOIIONI, [TonGop u pemienue
JBYTOJIOCTHOM TUIIEPOOTION], pPUMEpPOB
AITUNTUYECKUNA Tapadoion,
TUIEepOOTNYECKHIA
napaboJIon 1, KOHYC BTOPOTO
MOpsIKA.




3.KonTtponbHas pabota Pemtenue TUIIOBEBIX 32724 7-8 HEX 3/0,1
«JIMHEWHAs, BEKTOPHAsA
anredpa v aHATUTUYECKAS
TeOMETPUSD
4. KoMmIniekcHBIEC Yuciia CocrapiieHne KOHCIIEKTA. 10 HE 2,6/0,1
[Ton6op u perienue
MIPUMEPOB
5. MHoOXxecTBa. CocraBiicHHE KOHCIICKTA. 11 men 2,6/0,1
JlencTBUTENIbHBIE YHCTIA. [Ton6op u pemienue
OyHKIUS. MIPUMEPOB
6.KonTponsHas pabora PelieHre THIIOBBIX 3a1a4 3/0,1
«KOMIUIEKCHBIE YUCIIa, TIPEeT
1 HEMIPEPBIBHOCTH (DYHKITHI
7. AuddepennunanpHoe CocTtaBieHIE KOHCIICKTA. 16 Hen 2,6/0,1
UCYHUCIICHUE QYHKIIUN OJTHOU [Ton6op u pemienue
nepeMeHHou. Pemenue MIPUMEPOB
MPUKJIATHBIX 3a7a4.
8. KonTponbHas pabora Pemenye TMIIOBEIX 327124 17 "en 3/0,1
«udpepeHuanTbsHoe
HCUHCIICHHECY
Cemectp 2
9. JIBoitHBIEC U TPOMHBIC CocraByicHHE KOHCIICKTA. 5 Hen 4,6/0,13
WHTETPabl. [Toxbop u penieHune
10. KonTposbHas pabora Pertenie THIIOBEIX 3a/1a4 5 Hen 3/0,1
CMHTETrPaJIbHOC MCUMCICHUC)
11. Haubonnitee 1 HauMmeHbine{ CocTaBleHUE KOHCIIEKTA. 10 Hex 4,6/0,13
3Ha4YCHUS (PYHKIIUU B 3aMKHYTO [Ton6op u pemienue
o0macTH. IPUMEPOB
12. KontposnbHas paboTa Pemenue TunoBsIX 3aaa4 10 Hen 3/0,1
«audhepeHraTbHOe
UCUHUCIIeHNE QPYHKINH
HECKOJIbKUX MEPEMEHHBIX)»
CocraBicHHE KOHCIICKTA. 16 nen 4,6/0,13
13. CucreMsl H0ﬂ60p U peLICHHE
muddepeHINATFHBIX YpaBHEHU] TIPUMEPOB
Permrenne THIOBEIX 3a1a4 16-17 "en 3/0,1
14. KonTtposbHas pabota
«mudhepeHImaaTbLHbIe
YpaBHCHHSD»
Cemectp 3
15. Panet @ypre. UnTerpan CocraBneHue KOHCIIEKTa. 6 Hen 4,6/0,13

dypsbe.

[Ton6op u pemienune
IPUMEPOB




16. KontponbHas paboTa Pemenuie TunoBsIX 3a1a4 6-7 Hen 3/0,1
«PAIBDY
17. OcHoBbl Teopuu ciaydaiiably CocTaBieHHE KOHCIIEKTA. 12 Hen 4,6/0,13
MIPOLIECCOB. [TonGop u pemienue
MIPUMEPOB
18. KonTponpHas pabota Pemenue TunoBsIx 3aaau 12-13 Hen 3/0,1
«TEOpHUs BEPOSTHOCTEI»
19. T-tecrt. CocraBneHHE KOHCIICKTA. 16 Hen 4,6/0,13
[TonGop u pemienue
IPUMEpPOB
20. KonTponbHas pabota Pemrenye TMIIOBEIX 3a71a4 17 "en 3/0,1
«MaTeMaTU4YeCcKasi CTATUCTUKA»
HToro 68,8/1,9
5.7.2. Copepxkanne U 00bEM CaMOCTOATEIbHOM PadoThI cTyAeHTOB 11 3P0
Pa3znesibl u TeMbl paboyeii IlepeyeHb 1OMALIHUX Cpoku Ob6bem B
NporpamMmel 3alaHMii U IPYrUx BbINOJIHEHHS yacax/TpyA0eMKo
CaMOCTOATEIbHOT0 U3yYeHHS BOIPOCOB /151 CTh B 3.€.
CaMoOCTOSITEJILHOTO
U3y4YeHHst
Cemectp 1
1. Merox Kopaano-I'aycca. CocTaBiieHHE KOHCIIEKTA. 4 men 18/0,5
[Ton6op u penenne
2. Dnnurncoup, CocraBiieHre KOHCIIEKTA. 8 Hen 18/0,5
OJTHOTIOJIOCTHOM TUTIIEPOOIION]I, [Toxbop u pemenwne
JBYTOJOCTHOM rUNepOOIon/, MIPUMEPOB
ILTUNTHYECKUN TTapaboIonI,
TUTIEPOOTMIECKUIT
napaboion 1, KOHYyC BTOPOTO
OpSJIKA.
3. KoMIuiekCcHEIE Ynciia CocraBiieHr€e KOHCIIEKTA. 10 men 18/0,5
[Mon6op u pemienue
MIPUMEpPOB
4. MHoXecTBa. CocraBiieHHe KOHCIIEKTA. 11 Hen 18/0,5
JlencTBUTENbHBIE YUCTA. [TonGop u pemenue
DyHKIUS. TIPUMEPOB
5. Mudbdepennmansuoe CocraBiieHHe KOHCIICKTA. 16 Hen 22/0,6
ucuncieHne QyHKIMHU OTHON [Toxbop u pemenwne
nepeMeHHou. Penienue MPUMEPOB
MPUKJIATHBIX 3a7a4.
Cemectp 2
6. /IBoitHBIE M TPOUHBIC CocraBiieHHE KOHCIICKTA. 5 Hex 40/1,1
AHTErPAILL. [Toxbop u perienue
7. HauGOomnsiuee n Haumenbiee | CocTaBiieHHE KOHCIIEKTA. 10 Hen 40/1,1

3Ha4eHUs (QYHKIMU B 3AMKHYTO
oOJractu.

[Mon6op u pemienue

MIPUMEPOB




CocraBjicHHE KOHCIIEKTA. 16 Hen 41/1,14
8. Cucrembl [TonGop u pemienne
muddepeHINaTbHBIX YpaBHEHU MIPUMEPOB
Cemectp 3
9. Psaast @ypoe. UnTETpan CocraBrieHHe KOHCIIEKTA. 6 Hen 40/1,1
Dypee. [ToxGop u pemenue
TIPUMEPOB
10. OcHoBbI Teopuu ciy4aiinely CocTaBieHUE KOHCIIEKTA. 12 Hen 40/1,1
MPOIIECCOB. [ToxGop u pemenue
MIPUMEPOB
11. T-Tecr. CocTtaBieHHE KOHCIICKTA. 16 HEen 41/1,14
[TonGop u pemienue
IPUMEPOB
HUtoro 336/9,3

5.8. KanennapHusblii rpa¢uk BoCIUTATEIbHON Pad0ThI N0 AUCHUILIHHE

Moayab 3. YueOHO-MCC/Ie10BATEIbCKAsA M HAYYHO-HCCJIEI0BATEIbCKAS NeSITeJIbHOCTh

[Hara, Mecro | HasBanue ®opmMma OtBercTBeHHBIN | [locTrxkeHUs
MIPOBEICHHUS MEPOTIPUATHSI | TIPOBEICHUS 00y4Jaronuxcst
MEpOTIPUSITHS
Cents6ps, 2021 Jlexuus- CdopMHPOBaHHOCTE
®dI'bOY BO AUCKYCCHA YK-1
«MLTY> «Pois rpynmnoBas Uysko E.b. OIK-1
MAaTE€MAaTHuKU B
HayKe»

6. IlepeyeHb yueOHO-MeTOAMYECKOT0 O0ecIeYeHHs VISl CAMOCTOATEIbHOI PadoThl 00y4alOIIUXCs
1o AMCUUIIMHE (MOAYJII0)

6.1. Meronnueckue yka3aHusi (COOCTBeHHbIE Pa3padoTKu)

1. Uysko, E.B. Beiciiasi MaTemaTHka B MpUMeEpax M 3aqadax [ DIEKTPOHHBIN pecypc]: yueOHoe mocobue
s GakanaBpoB / E.b. Uysko. - Maiikon : Kyuepenko B.O., 2014. - 187 c. - Pexxum poctyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024903

2.Uysko E.b. CoopHuK 3ama4 1o BBICIICH MaTeMaTHKe: YdeOHoe mocobue miisi OakaiaBpoB.—Maiikor:
HNII Kyuepenko B.O., 2014.—180c.

6.2 Jlureparypa AJis1 CAMOCTOATEIbHOI padoThI

1. Kypc Beiciieit matematuku. Y. 1 [Dnextponnsiii pecypce]: yueobnuk / M.K. beganoxos M.K. u np.
— Maiikon: Marapun or, 2013. — 384 c. — Pexum JocTyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Beiciieit matemaruku. Y. 2 [Onekrponnsiit pecypce]: yueonuk / M.K. benanokos M.K. u ap.
- Maiikor: Marapun or., 2013. - 279 C. - Pexum JIOCTyTa:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

3. Kymxesa, C.K. Teopusi BeposiTHOCTE W MaTemMaTH4yecKas CTaTUCTHKA [DJIEKTPOHHBIN pecypc]:
METOAMYECKHE yKa3aHUs M KOHTPOJbHBIC 3adaHus ais cryaeHtoB 3aounukoB / C.K. Kymxesa, JL.K.
[Mamanmxsau, O.I1.  IlesikoBa. - Maiikon: Kyuepenko B.O., 2014. - 40 c. - Pexum
nocryna:http://lib.mkgtu.ru:8002/libdata.php?id=2100024871

4. [Ilunaues, B.C. Boicmas marematuka [DnexTpoHHBIH pecypc]: yueonuk / B.C. Hlumnaues. -
MockBa: HWH®PA-M, 2019. - 479 c¢. - DOBC «Znanium.com» - Pexum pgocryna:

http://znanium.com/catalog/product/990716
[[umaues, B.C. 3agaynuk 1o BBICHICH MaTteMmaTHKe [DIeKTpOHHBIA pecypc]: yuebnoe mocoodue / B.C.



[[umaue. - M.:. HUHOPA-M, 2020 - 304 c. - 3BC «Znanium.com» - Pexum pocryna:
https://znanium.com/catalog/document?id=344429

7. @oH/1 OLEHOYHBIX CPEICTB /JJsl MPOBeIeHHs] MPOMEKYTOYHOH aTTecTAlMU 00y4aIOIIHXCSI
no qucuuniaude «MaremaTuka

7.1. IlepeyeHb KOMIETEHINI ¢ YKa3aHHEM ITANoB UX ()OPMUPOBAHNS B MPOIeCCe OCBOEHUS
00pa30BaTeJIbHON MPOTrPAMMBI

JTanbl HaumeHoBaHue y4eOHbIX THCUHUIIMH, GOPMUPYIOLIUX KOMIETEHIIHU B
¢popmupoBanus npoiecce 0CBOeHUs 00pa30BaTeJbHOM MPOrpaMMbl
KOMIeTeHI[HH

( HOMep cemecTpa
COIJIACHO y4eOHOMY
miany) 1

YK-1: Cnoco0eH ocymecTBaAATh IOHCK, KPUTHYECKHH AaHAJIW3 M CHHTe3 HHQOpPMAaLNH,
NPUMEHATh CHCTEeMHbIH MOAXO0A IJsi pelleHMs mocraBjeHHbIX 3agau (YK-1.1. Anamusupyer
3afady, BBIAENsAsS €€ 0a30Bble COCTAaBIIONINE, OCYIIECTBISET AeKOMIo3uuuio 3amaud; YK-1.2.
HaxomuT u KpUTHYECKH aHAIM3UPYET HH(GOpPMAIMIO, HEOOXOIMMYIO I PEHICHUS TOCTaBICHHOMH
sanaun; YK-1.3. PaccmarpuBaeT BO3MOXHbBIE BAPUAHThI PEILICHUS 3a7a4, OLECHUBAs UX JOCTOUHCTBA
u HepocTaTky; YK-1.4. ['/paMOTHO, JIOTMYHO, apryMEHTHPOBAHHO (OPMUPYET COOCTBEHHBIE CYKJICHUS]
u oueHkd. Otnnyaer (akThl OT MHEHMH, MHTEpIpeTaluii, OLEHOK U T.J. B PACCYKICHUAX JPYIHUX|
y4acTHUKOB AesitenbHOCTH; YK-1.5. Onpenenser U OleHUBAET MOCIECACTBUS BO3MOXHBIX PEIICHHM]
3aj1aun)

1,2,3 MaTteMaTuKa

1 Dunocodus
1,2 duznka
1,2 Xumus

4 MudopmaTrka

4 DJIEKTPOTEXHUKA, OCHOBBI AJICKTPOHUKU M aBTOMATHKHU

5 MHpopManmOHHBIC TEXHOJIOTHH B IIIBEHHOM IIPOU3BOJICTBE
8 KoMIo3umnus KkocTroMa

4,5,6,7 [TIpoeKTHBIN NPaKTUKYM
8 YnpaByiieHHuE KaueCTBOM IIBEITHOTO MPOU3BOACTBA

8 [TeXHOJIOTHYEeCKHE MPOLECCHI HA NIPEAIPUITHSIX CEpBHUCA

4 HayuHo-uccienoBarenbckas padoTa (1ojryueHre NepBUYHBIX HaBBIKOB
HAy4YHO-HCCIIEI0BAaTEIbCKON padOoThI)

6 TexHonoruueckas (IpOEKTHO-TEXHOJIOIMYECKasi) MPAKTUKA

7

8

8

HayuHo- uccnenoBaTesbcKasi pabora
[IpenauruioMHast IpakTHKA JJIs1 BHIIIOJHEHHUS BBIITYCKHOM
KBaTHM(UKAITMOHHON PabOThI
[ToaroToBKa K ciaue U cavya rocyJapcTBEHHOTO HK3aMeHa

8 BrIrmoTHEHNE | 3aIIUTa BBITYCKHOW KBATM()UKAITMOHHOW pabOThI
OIIK-1: CrocoOeH NpPUMEHATh ECTECTBEHHOHAyYHble M OOILIEHHXEHEPHbIE 3HAHUS, METOb]
MaTEMaTHUECKOr0 aHallM3a WU MoOJAenupoBaHus B mpodeccuoHanpHoil nestenbHocTH. (OITK-1.1.
JlemoHCTpHpYyeT 3HAHUE (OPMYJI H 3aKOHOB IIKOJBHOTO Kypca MareMaTuku, Gu3uku, xumun; OTTK-
1.2. IlpuMeHseT Moay4YeHHbIC 3HAHUS AJS PEHICHUs MaTeMaTHYeCKHX M (PU3MYECKHUX 3a7ad, CTPOUT
MaTE€MaTHYECKUE MOJEIN XUMUYECKHUX Ipoueccos; OIIK-1.3. ITonb3yeTcss OCHOBHBIMHM NPHUEMAMH U]
MaTEeMaTHUYECKUMHU METOJaMU pEIIeHUs 3a]ad, 3aKOHaMHM (PU3UKH; HABBIKAMU TEOPETHUYECKHUX U]
PKCOCPUMCHTAJILHBIX METOA0B U3YUCHUA XUMHWYCCKUX ﬂBHeHI/II\/JI).

1,2,3 MareMaTHKA
1.2 duznka
1,2 Xumust
2,3 MuxenepHas rpaduka
34 MexaHuka
4 (DIEKTPOTEXHHUKA, OCHOBBI DJIECKTPOHUKH U aBTOMATUKH
8 BrImorHeHNE 1 3aIIKTa BRITYCKHON KBATM(UKAIIMOHHON paObOTHI




7.2.0nncanue nokasarejieili 1 KpUTepHeB OLECHHBAHHUS KOMIIETEHIMIH HAa Pa3/IMYHBIX JTanax MX (popMHUPOBaHHs, ONMHCAHHME MIKAJbI

OICHUBaAHUA

HﬂaHprEMbIe pe3yabTaTbl 0CBOCHUA KOMIICTCHIUHA

Kpurtepun oueHnBaHus pe3yabTaTOB 00y4eHHUS

Hey/10BJIeTBOPH-
TeJbHO

Y/10BJIETBOPHUTEILHO

X0pOo1I0

OTJIUYIHO

HaunmenoBanue
OLICHOYHOI'0
cpeacTBa

YK-1: Cnnoco6eH ocymecTBISTh NOMCK, KPUTHYECKH AaHAJM3 M CHHTe3 HH(OPMALMHU, IPUMEHSATh CHCTEeMHBbIH MOAXO0/ AJs pelleHUusl MOCTABJIEHHBIX 3a/1a4
(YK-1.1. Ananusupyer 3amady, BblJeNsAs €€ 0a30Bble COCTABISIONIME, OCYILECTBIAET Aekommnoszuuumio 3amaud; YK-1.2. HaxomuT M KpUTHYECKH aHAJIU3HpPYeT
MH(POPMALINIO, HEOOXOAMMYIO JUTsl peleHHus mocTaBineHHon 3axaun; YK-1.3. PaccMaTpruBaeT BO3MOKHBIC BapUaHTHI PEIICHUS 3a]1a4, OICHUBAs X JOCTOMHCTBA U
HenoctaTtku; YK-1.4. ['paMOTHO, JOrMYHO, apryMEHTHPOBAHHO (OPMHUPYET COOCTBEHHBIE CYXIEHMA M OleHKH. OTnnyaeT (akTbl OT MHEHMH, MHTEpHpeTalui,

OIICHOK M T.JI. B PACCY’KJICHUAX APYTIUX YYacTHUKOB AesitenbHoCcTH; YK-1.5. Onpenensier u olleHUBAET MOCJIEICTBHSI BO3MOKHBIX PEIICHUM 3a/1a49H)

3HATH: OCHOBHBIC TEpPMHUHBI M 0a30BbIe dIEMEHTHI,| (DparmeHTapHBIC Henonusle 3nanns | Chopmupoanusie,| ChopmupoBaHHbIE

METOJBl  WCCIICIOBAaHMA B  CHUCTEME  COIMAJIBHO- 3HAHUS HO CoJiepXKalllie | CHCTeMaTH4YeCKHue

ryMaHUTapHbBIX 3HAHUH OTJEIIbHBIC 3HaHUS
poOesTbl 3HAHUS

yMeTb:  KpUTHYECKHM  OUeHMBaTh  uHopmauuio, Yactuunble ymeHus | Hemonnble ymenuss | Ydenus nonssle, | ChopMupoBaHHBIE

HE3aBUCHMO oT HCTOYHHKA, CaMOCTOSATEIIFHO JIOITy CKaroTCA YMEHUs

npuoOpeTaTh u CUCTEMaTU3UPOBATh 3HAHMUS, HeOOoJIbIINE

ApryYMEHTHPOBAHHO OTCTaMBATh CBOIO TOUYKY 3PECHUS OLIMOKH

BJIaJIeTh: KOHKPETHOW METOJOoNOTHEH ©  0a30BBIMH
METOJJaMH  COLUAJIbHO-TYMAaHUTAPHBIX  JTUCIUILIWH,
[MO3BOJISIIOIIMMHU ~ OCYUIECTBIIATh PELICHUE IIUPOKOTO
Kjacca 3a7a4 Hay4YHO-UCCJIE0BATEIbCKOTO 4

NPUKJIAJHOTO XapakTepa

YactuuHoe BJIaACHHUC
HaBBIKaAMH

Hecucrematnueckoe
MPUMCHCHUC HABBIKOB

B cucremarmnuec-

KOM MPUMEHEHUH

HaBBIKOB JIOITyCKa-
FOTCSI TIPOOEITBI

Ycnemnoe u
CHUCTEMaTHUUECKOE
MIPUMEHEHUE
HaBBIKOB

KonTtponbsHas
paboTa, TecThl,
IMMCHMEHHBIHN
oTpoc, 3a4eT

OIIK-1: CriocoOeH NMpUMEHATh €CTECTBEHHOHAyUHbIE M OOLIEMHXEHEPHBIC 3HAHUSA, METOJbl MaTEMaTHUYECKOro aHajlu3a M MOJCIUPOBAHMS B MPOQecCHOHATbHOM
nestenbHocTH. (OIIK-1.1. JleMoHCTpHpyeT 3HaHKHE (POPMYI U 3aKOHOB HIKOJIBHOTO Kypca MaTeMaTHkH, ¢pusuku, xumun; OIIK-1.2. [IpuMeHseT mosyyeHHbIe 3HaHUS
Tl peIleHUs] MaTeMaTU4eCKuX U (U3NYECKUX 3ajad, CTPOMT MaTeMaTH4YecKHe MOAEIN XMMu4eckux mporeccoB; OIIK-1.3. IToap3yercs OCHOBHBIMU IpHUEMaMH U
MaTeMaTHUYEeCKUMHU METOJIaMH peIleHHs 3a/]1a4, 3aKOHaMHU (PU3UKHU; HABBIKAMHU TEOPETHUECKUX U SKCIIEPHUMEHTAIBHBIX METOIOB 3YUEHHUS] XUMHUECKUX SIBJICHUN).

3HATb: OCHOBBI MaT€MaTHKu,
BHEIUMCIIMTEILHOM TEXHUKHU

¢uznku u

@®parMeHTapHbIE
3HAHHUSA

Henonnrle 3HaHMs

CdopmupoBaHHbIe,
HO COfieprKalue
OTJEIJIbHBIC
poOesbl 3HAHUS

CdopmupoBaHHbIE
CHCTEeMaTHYECKHE
3HaHUS

KontposbHas
paboTa, TecTHl,
MUCHbMEHHBIN
OIpoc, 3a4eT




yMeTb: pelmarh CTaHJapTHbIE MPO(eCcCHOHAIBHBIC
3aJjaud ¢ TPUMEHEHHEM eCTECTBEHHOHAy4YHbIX U
OOIIENH)XEHEPHBIX 3HAHUH, METOJIOB MaTEeMaTUYECKOIO
aHaJIN3a U MOJICIIMPOBAHUS

Yactuussle ymeHUs

Henonnsle ymenus

Y4eHus noaHble,
JTOTTY CKAIOTCSI
HeOOoIbIITNe
OIIINOKHU

CdhopmupoBaHHbIe
yMEHHS

BJIAIETh: HaBBIKAMHU TEOPETUYCCKOTO u
PKCIIEPUMEHTAIEHOTO HCCIICTOBAHUSI 00BEKTOB
po(hecCHOHATLHOM JIEATEIIBHOCTH

YacTuyHOE BiIaJIEHUE
HaBBIKAMU

Hecucrematnueckoe
HpI/IMCHeHI/Ie HaBBIKOB

B cucrematuuec-

KOM NIPUMEHEHUH

HaBBIKOB JIOITyCKa-
I0TCS TTPOOEITBI

Ycnemnoe u
CHCTEMaTHUIECKOE
MIpUMEHEHNE
HaBBIKOB




7.3.TunoBble KOHTPOJILHBIE 32/IaHUS M MHbIe MATEPHAJIbI, He00X0AUMBIEe VI OLeHKH 3HAHUIA,

yMeHUii, HABBIKOB W (WIH) ONbITA [JeATEJbHOCTH, XaPaKTePU3YIIIUX ITAMNbI
(¢opMupoBaHMs KOMIIETEHIUI B poLecce 0CBOCHHUSI 00Pa30BaTe/bHOI MPOrpaMMbl
3apanus 1151 KOHTPOJIBbHOM padoThI (110 TeMaM M CHHUILIHHBI)
Tema «JIuHeiiHas aaredopa»
1. BeimonnuTte Han mMarpunamu ykaszanuele gedctBus: AB-C, AC+B?, AC-AB, A%+5,

7B+AC, ATB+3C

2 1 3 4 1 2 1 2 4
A=< 5 4 0), BZ(—Z 2 —1>, C=<5 4 2)
-1 1 1 3 1 1 3 15

2. BeruncnuTe onpenenuTens 4eTBEPTOro nopsiaka
2 1 0 1
10 1 2 =2
Moo -1
1 2 1 3
3. Pemntes cucTeMbl IMHENHBIX YPaBHEHUI

a) meroaoMm Kpamepa

0) MaTpUYHBIM METOJIOM
7x; — 3x,+ 5x3 =32
56, + 2x,+ x3=11
2x1— x,+ 3x3=14

4. Pemnts cucreMy NTMHENHBIX ypaBHEHUN MeTOoIOM [ 'aycca.
X1+ 3x,— x3+  2x,=5
X1+  x;— 3x3— 2x,=-7
2x1 — 2x,+ 4x3— 3x4,=-9
5. Pemmts OMHOPOAHYIO CUCTEMY JIMHEWHBIX YPABHEHHM.
X1 —  3x+ 2x3+ x4+ 2x5=0
=3x1+ 2x,+ x3+ x34— x5=0
2x1+  x,— 5x3+ 4x,+ 3x;=0

Tema «BexkTopHas ajnredpa u aHAJIUTHYECKAS TeOMETPUS»

1. [To xoopauHaTaM BepinH nupamuasl A; A, A; A, HailTh:
1) ITUHBL pedep A1 A,, AjAs n AA,

2) yroi Mexxay péopamu A, Az u A1A,

3) iomaap rpaiu A; 4,43

4) MpoeKIuio BekTopa A, A, Ha BekTop A4,

5) 00BEM MUpPaMHUTBI

6) ypaBHeHUs NpsAMbIXA; 4, n A 45

7) ypaBHeHUs maockocTet AjA,A, n A,A3A,

8) YTOJI MEXAY 3TUMHU IIOCKOCTSIMU

9) BBICOTY ITUPaMHU/Ibl, ONYIIEHHYIO U3 BEPUINHBI A,

A(—1,54),4,(3,1,6), A5(0,2,-3), A4,(—2,1,5)
2. Croponsl AB u BC pomba ABCD paubl cooTBeTcTBeHHO 3X-10y+37=0 u 9x+2y-17=0.
VYpaBHeHMsI OJHOW W3 €ro auaroHaneid paBHO 3x-2y-19=0. Haiitm ypaBHEHMs NIBYX ApYyrux
CTOPOH poM0Oa 1 BTOPOM €ro AUaroHaHu.
Tema «KomniekcHbIe Yucia»
BbInonHUTH JEHCTBUS ¢ KOMIUIEKCHBIMU YHCIaMHM, 3aJJaHHBIMU B ajnreOpanyeckoi
dopme 3ammcn.(3 —2i) - (5+4i) —7i+ 1

1.

2.

z
BLINONHUTE yKa3aHHbIE AEHCTBUSA Z1Z,, (—1)?, 3/Z3, Hal KOMILIEKCHBIMH YMCIaMU
Z2

Z4 ¥l Z5, IPEJIBAPUTEITLHO 3aITUCaB UX B TPHTOHOMETPHUYECKON (hopMe 3aIncH.

Z1:1_

4.

i, Z2:_2_2i

Uucna z; ¥z, TpeACTaBUTh B IMOKa3aTedbHOW ¢opMe 3amucH U BBITIOIHUTH
yKa3aHHBIC ICUCTBUS HaJ HUMH.



2
7, = 2\/§ — 21, zZ, = 3 - 3\/§i. Haintu a) Z1Z7, 6) %

3. Pemmmts kBagpaTHOE YypaBHEHHE x2—4x+5=0
Tema «IIpenes u HenpPepLIBHOCTHL (PyHKIMU»
1. Boeraucnuts npenenst GyHKIui

. x%+43x-10
a) lim S
x—-x9 X“—5x+6

. 4—x
6) lim ———
x—16 6—V2x+4
tg 3x cosx

rae Xo=0,x9 =2,xy = 0

B) lim —
x—0 Sin4x

r) lim (x2+6)x

2. HccnenoBaTh (YHKIHIO Ha HENPEPHIBHOCTH, BBIACHUTH XapakKTep TOYEK pas3pbiBa U
MOCTPOUTH €€ TpaduK.

2-2

1
— x<0
X

f(x) =<cosx, 0<x<

>TL’
X, Xx>—=
2

Tema «/InppepenuuaibHoe ucunciaeHue GyHKIMU OIHOM epeMeHHOo»
1. Haiitu npousBoHbIe QYHKIIUH.
x x—+5
y = V5 (arctg —+1In —)
V5 x + 5

NS

oy 1+ e2*
y = arctge“* +In o1
2. Hcnons3ys auddepeHiuan (pyHKIHE BEIUUCTHT TPUOTIKEHHO v/ 28
3. HaiiTi mpou3BOIHYIO HESBHO 3aIJaHHON (YHKLIUU arctgy + xy* =0
4. Haiitu npon3soanyto GyHKUIKH, TpeaBapUTEIbHO € MpoorapuMrUpoBaB.

y = (xz + Zx)arctgx
5. HaiiTi npOU3BOIHBIC Yy U Yy QYHKIIHIA, 32 JaHHBIXTTAPAMETPUUCCKH

{x = 2t — t?
y=3t—1t3

o . 2—(e*+e ™) cosx
Borancnute npeaens! GyHKUUH, HCOB3Ys paBuiio Jlonuras lim————

x-0 x*
Metonamu auddepeHnInanbHOT0 HCUUCIECHUS UCCIe0BaTh QYHKINIO y=f (X), U UCTIONB3Ys
Pe3yIbTaThl UCCIIEIOBAHUS MIOCTPOUTH €€ TpaduK.

x4
Y=y
Tema «/Iu¢pdepenuuanbHoe ucuucaeHne GyHKIUIA HECKOIbKUX NePeMEeHHbIX)
9%z 9%z

1. IMokaszate, urto Qyskuus z = In(e* 4+ e¥) ymoBieTBOpsieT ypaBHEHHIO preiaat i 3y +

9%z

— =0
+ 377

N 1,02

2. Berauciutes npubmmk€HHO arctg Dot
3. Haiitn skcTpeMym Qynkmun z = x2 + xy + y? — 3x — 6y
4. HaiiTn HauMeHbIIee U HauOoIblIee 3HAYeHUs PYyHKIMU Z = X2 — xy + y% — 4x B

3aMKHYTOH 00s1acTH, orpaHudeHHoN npssmeiMu x = 0,y = 0,2x +3y —12 =10

Tema «AHTErpajibHOE UCUMCICHHE)»
1. Brruucnautes Heonpeaen€HHbIE UHTETPAJIBI
—-X

x e

a) e (1+ x3)dx
earctgx
f 14x2

B) [ x2 sin xdx



dx
r) f x24+6x+25

0 [

x5—x2

e) f dx

4sinx+3cosx+5
2. BbIYUCTUTD ONPEIeTEHHBIA HHTErPAJT

a) ff x3Vx?2 —1
6)f_01 xarctgxdx

3. BeIuucIuTh HeCOOCTBEHHBIN HHTErpal
+oo

f arctg x

X
1+ x2

0

3. Haiiru momaas GUIyphl, OrpaHMYEHHOM 0ChI0 abciuce ¥ IMHuAMU Y = (x — 4)? n
y =16 — x2.

Tema «/Iu¢ppepennuaibHbie ypaBHEHHA»

1. Pemmth ypaBHEHHE C pa3lIeSIOMIUMICS IEPEMEHHBIMU y' +2x%y' +2xy—2x =0
2. Pemmth ogHOpOaHOE muddepernnanpaoe ypaaenue (x — y)dx + xdy =0
. d 2

3. Pemmuts nuHeiHOe quddepeHanbHoe ypaBHEHNE d—z — x—_:/l = (x + 1)?
4. Peunth quddepeHranbHOe ypaBHEHUE, TIPSIBAPUTEILHO OHU3KB €ro MOpsIoK y'' = 4x
5. Pemmwmts nuddepeHnnanbHoe ypaBHEHUE y" +y' —2y = 6x?

Tema «Paann»
1. HccnenoBaTh psiibl HA CXOUMOCTh, IOJI00pAB MOIXOSAITUN TPU3HAK:

n

o _ M o (N
a) Zn:l 2n-1! 6) Zn=2 (ln n)
2. Paznoxuts pyHKIIHIO y =e3*"2 B cremeHHoii pax no cremeHam  (X-1).

Onpenenutb 00J1aCTh CXOAMMOCTH MOTYYEHHOTO Psijia.

3. C tounoctbto € = 0,001 BBIYMCAUTH UHTETPAT f 00’5 1_;#dx

Tema «Teopusi BeposiTHOCTE»

1. B ypue 3 OGenbix um 7 u€pHbix mapoB. M3 ypHBl Haygauy BbIHMMarOT 2 mapa. Kakoe
coObITHE OOJIee BEPOSATHO: a) IIaphl OJJHOTO IBETA; 0) MAPhl pa3HBIX IBETOB?

2. Haiinute BeposITHOCTH TOTO, UTO HayAady B3STOE ABY3HAUHOE YUCIO OKAXKETCS KPATHBIM
mnbo 2, 1ubo 5.

3. HNmeetrcs 3 smuka peraneit, npuuéMm OpakoBaHHBIX B 1-oMm, 2-oM U 3-eM sIIMKax

COoOTBETCTBEHHO 257, 207 u 157 . Haynauy B3sTas JeTaiab U3 Hayaady B3SATOIO ANIMKA OKa3aaach
OpakoBaHHOI. HaliTu BEpOSTHOCTH TOTO, UTO 3Ta JeTajb U3BJIEUECHA U3 1-T0 AIIMKa.

4. TpeOyeTcs HallTH BEpOSATHOCTH TOTO, YTO B 5 HE3aBUCHUMBIX HCIBITAHHAX COOBITHE
nosiBUTCsL Oojiee 3 pa3, 3Has, YTO B KaKJOM HCHBITAHUM BEPOSTHOCTb IOSIBIECHUS COOBITUS paBHA
0,7.

5. 400 craHKOB pabOTAIOT HE3aBUCUMO APYT OT Apyra, MPUUEM BEpOSITHOCTh OecriepeOoiHOiM
paboThl KaX/I0TO M3 HUX B TeYeHHWU cMeHbl paBHa (0,6. HaiiTu BEpOATHOCTH TOTO, YTO B TEUCHHUH
cMeHbI Oecriepeboiino nmpopabdoTarot: a) 260 crankos; 0) ot 230 1o 250 cTaHKOB.

6. 3aBoa otmpaBui Ha 6a3y 1000 1oO6pokauecTBEHHBIX U3/IeTui. BeposSTHOCTh MOBpPEKICHUS
KaX10ro u3zenust npu TpancnoptupoBke paBHa 0,0003. HaiiTu BeposSTHOCTH MOBPEXKACHUS IPH
TPAHCIIOPTUPOBKE: a) OJAHOTO U3/enus; 0) oT 2 10 3 u3eauii.

Tema «MaremMaTH4YecKasi CTAaTHCTHKA)

1. Muiens paszeneHa Ha 30Hb 1,2,3. 3a nonaganue B 30HY 1 gaércsia; O4YKOB, B 30HY 2-
a,04YKOB, B 30HY 3-a304KOB. JIJIsI TaHHOTO CTpeJsiKa BEPOSITHOCTh MomnafaHusa B 30HbBI 1,2,3 paBHBI
COOTBETCTBEHHO P4, P2, P3. HaliTu 3akoH pacnpenencHus yucia X OYKOB, MOJIYYaEMBbIX CTPEIKOM
IIPU ABYX HE3aBUCUMBIX BBICTpeNax U GyHKUHUIO pacupeneneHus F(x), moctpouts e€ rpadux.

a;=8, a,=5, az=3, p;=0,2, p,=0,4, p3=0,4.

2. Haiitu: a) marematuueckoe OXXHAaHHWE, O) JHUCIEPCUI0, B) CpeaHEe KBaJAPaTUYECKOE
OTKJIOHEHME AUCKPETHOM CIIy4yalHOM BeIu4MHBI X I10 3aKOHY €€ paclpeleIcHus, 3aJaHHOMY PSIOM
pacnpeneneHus (B MepBOi CTpoke TaONMIbl yKa3aHbl BO3MOKHBIE 3HA4E€HHUs, BO BTOPOM CTpoOKe-
BEPOSITHOCTH BO3MOYHBIX 3HAUEHUH).



Xi

44

52

60

73

82

pi

0,6

0,1

0,1

0,1

0,1

3.

CnyuvaiiHas BenumunmHa X3agaHa ¢GyHkOued pacnpeaenenus F(x). Haiftu mimotHoCTh

pacrpeneneHns BEpOSTHOCTEH, MaTeMaTHYeCcKoe OXKHIAAaHUE, NUCICPCHIO CIIyYailHOW BEJIMYUHBI,
BEPOATHOCTH MMOMNAJaHUs CIy4YailHON BennunHbl B uHTepBa (1;2) u moctpouts rpaduxu f(x), F(x).

0, x<0
x2
F(x) = - O0<x<?2
1, x>2
4, 3amaHbl MaTeMAaTUYECKOE OXKUAAHME a M CpeJHee KBaJpaTHUeCKOe OTKJIOHEHHE G

HOPMaJIbHO pachpeneNéHHON ciydaiiHOW BenuuuHbl. HalTu: a) BEpOSITHOCTH TOTO, YTO XIPUMET
3HaueHUe, MpHUHAJIeKallee uHTepBany (o,f); 0) BEepOSATHOCTh TOTO, YTO aOCOJIOTHAS BEIUYMHA
oTkIoHeHHS | X — a|oKaKeTCst MEHBIIIE J.

a=12, 6=5, a=8, f=18,0=10.

5. JlaHa MIIOTHOCTH pacnpeesIeHUs] HEMPEPhIBHOW CITyYalHOM BEJIMUYMHBI X
00 x<0
fix)={3x2?, 0<x<1
0, x>1

Haiitu ¢pynkmuro pactipenenenus F(x).

TemaTnka KOHTPOJBHBIX PadoT s cTyAeHTOB 3P0
Cemectp 1
3aganue 1
Haiitn npou3sBeneHne MaTpuiL:
(6 —2)'(2 -5 —4)
4 1/7\1 -3 2
3ananue 2
Pemute MaTpu4HOE ypaBHEHHE:

2 -1 4 -1 2 1
(1 5 4>‘X=<—2 9 0)
0 0 2 -6 7 3

3aganue 3
BrruucauTs onpenenurens:
3 1 -2 8
-1 3 4 4
2 7 5 18
1 1 4 4
3aganue 4

Pemute CJIY a) meronom Kpamepa
0) MaTpUYHBIM METOJIOM
7x, — 3X; + 5x3 =32
{5x1+ 2%, + x3 =11
2%, — Xp+ 3x3=14
3aganue 5
Pemuts CJIY metonom 'aycca

X1+ 3x,— x3+  2x,=5
{xl +  xX;— 3x3— 2x,=-7

2x1— 2x,+ 4x3— 3x,=-9
3aganue 6

JlaHbl KOOPAMHATHI BEPIIUH MUpaMUbiA, Ay, Az, Ay: A1(1,-2,3), A5(3,1,4), A3(1,2,5), Ay(-1,-1,-
2). TpeGyercs:
1) HalTH JUIMHBI pEoepA A, n A1A;



2) yron Mexay péopamuA A, u AjA;
3) wiomanb rpanul; A, Az

4) 00BEM mHpaMUIBI

5) ypaBHEHUS NPAMBIXA1 A, 1 A1 A,

6) ypaBHEHUS MIOCKOCTEA; A, Az 1 A1 A A,

7) YIoJl MEXIY TIOCKOCTIMUA A, Az 1 A1 AL A,

8) JUTUHY BBICOTHI TUPaMU/Ibl, OMYILIEHHYIO U3 BEpIIMHBIA, Ha OCHOBaHuE A;A5A5.
3aganue 7

Hanst ae BepmuHbl A(-3,3); B(5,-1) u Touka D(4,3) BbicoT TpeyroiabHuka. CoCTaBUTH
YPaBHEHHS €r0 CTOPOH.

3ananue 8

[TOCTPOUTH OKPYKHOCTH X 2+y2+6x-4y-3=0

3aganue 9

JlaHbI KOMIUTEKCHBIC YHcia Z; =231,

z,=5-71. Halitu a) z;+z,, 0) z,-Z,, B)Z,Z»

3aganue 10

Brraucnuts npegens! GyHKInH

. x34+5x+1
a) lim ————
x—oo 3x+7
2
x“-1
6) lim ——~—
Xx—— 1x2+43x+2
B) lim YAH3*—1 V1+3x—-1
x—02—V4—6x

1—-cosx

n) lim (1 + 2)3%
X—00 X

3amanue 11

Haiitu Touku paspbiBa GyHKIINH, €CITH OHU CyIIecTBYIOT. Cnenarh 4epTéxK.
2% x< 2

fx)={x+ 2,x > 2
3, x=2

Bamanue 12

Hantu HpOI/IBBO,Z[HBIe JAHHBIX (QYHKITHHA

a)y= 08\/_——+—+0—37

6) y=In(x+2+x* +4x+5)
B) y=cos*(sin = 5 )

r) arctgy+xy*=0
(x=3)°2x-1)

DY (x+1)°

3ananue 13

BbIMUCIMTS NPUOIMKEHHO, HCTIONb3ys audpepentman Gpynkuuu 3,0024

3aganue 14

HccnenoBath QyHKIMIO ¥ TOCTPOUTH €€ rpaduk

y=e™*

3ananue 15

Haiitu uncio, kotopoe, Oyaydn CII0)KEHO CO CBOMM KBaJpaTOM AaéT HAUMEHBIIYIO CYMMY.
Cemectp 2

3amanue 1

IMokazats, yro ¢pyukms z = In(e* + e¥) ymosierBopsieT ypaBHCHI/IIO — + 2 — ay Z 4 + —=0

3amanue 2

1,02
Boraucnute npubmmkéHHo arctg 055



3amanue 3

Haiitn skcTpeMym Qynkmun z = x2 + xy + y? — 3x — 6y

3aganue 4

HaiiT HauMeHbIee U HauOoJIbIee 3HaUeHUs. PYHKIUU Z = X2 — Xy + y? — 4X B 3aMKHYTOM
obnactu, orpanudeHHo npsiMbiMu X = 0,y = 0,2x + 3y — 12 =0

3amanue 5
BplunciauTs HeonpeaenEHHbIe HHTETPAJIbL

a)fex(1+%x)dx

earctg x

f 1+x2
B) [ x2 sin xdx

F)IL

x2J6x+25
x
m =

X5—x2

&) [ —=

4sinx+3 cosx+5
3aganue 6

Brruncnuts onpenenéHHblii UHTErpal
3 ,3+2

a) [[ x*Vx?2 -1

6)[° xarctgxdx
-1

3aganue 7

Brraucants HecOOCTBEHHBIN MHTETPAT
+00

f arctg x

1+ x? ax

0
3amanue 8

Haiftu momaas GUryphl, OrpaHMYEHHOM OChIo abciuce ¥ TMHuAMU Y = (x — 4)? n

y =16 — x2.

3aganue 9

PeIuTh ypaBHEHHE C Pa3AeNAIOIMMUC NepeMeHHbIME Y’ + 2x2y’ + 2xy — 2x = 0
3aganue 10

Pemuts omHOpOAHOE A PepeHIaTLHOS yPABHCHUE (x—=y)dx+xdy=0
3ananue 11
. dy 2
Pemnts nuneitHoe nuddepeHnnansHoe ypaBHeHUE d—z - ;yl = (x + 1)?
3ananue 12
Penmts muddepennmansHoe ypaBHEeHHE, TPESIBAPUTEIHHO OHU3HUB €ro MOpSAoK '’ = 4x
3aganue 13

Pemmts quddepennuansioe ypapaenne  y'' + 7y’ — 2y = 6x2

TecToBBIC 3a0aHUA

-3 1
1 -2 0
1. Maust marpunsi Ay, =| 2 —1|u B,y = 3 | 4 Torma marpuna A-B wumeer
0O 3

pa3MepHOCTh

BapuaHTbl OTBETOB:

1)3x2 2) 2x2



3)3x 3 4) 2x3

2. Ecimn (xo,yo)pemeHHe CHUCTEMBI JINHEHHBIX YPaBHEHUI

2x-3y=-12
4x -3y=-15

Torma X, — ), paBHo...

BapuaHTbl 0TBETOB:
11,5 2)45
3)4.5 4)-1,5

3. IlpsiMast IPOXOJUT Yepe3 TOUKH qo;o) U A(— 7;2 1) Torna ee yrioBoit KOAQPHUIHUEHT paBeH...

BapuaHTbl OTBETOB:
H-7 2)7
3)3 4)-3

4. TlonsipHBIE KOOPAMHATHI TOUKH A(3;—3\/§ ) MMEIOT BHUL. ..

BapuanTbl 0TBETOB:

1) (6;§7rj 2) (6;_£j
2 3

3| 6: = 4 T

)(6,6] )(36, 3)

5. (svibepume 6apuanmel coenacHo mekcmy 3a0aHus)

YKaxXuTe COOTBETCTBUE MEKYy KPUBBIMHU BTOPOT'O MOPsIIKA U UX YPABHEHUEM

2 2
L+ 2.3x% +y=4
16 9
2 2 2 2
3.—x—+y—:1 4.x—+y—:1
9 16 9 9
BapuaHThl 0TBETOB:
A) snnurnc B) runep6omna
C) napabona D) okpyxHOCTb

6. Momynb KOMIUTEKCHOTO uuciaa 3 + 41 paseH...
BapuaHTbl OTBETOB:

1)7 2)3

3)4 4)5

7. Anrebpanueckas ¢opMa KOMIUIEKCHOTO YHCIIa, H300paKEHHOTO Ha PUCYHKE UMEET BHUI. ..



Yy

2o z

0 1 X BapHaHThl OTBETOB:
)z=1+2i ) z=2+i
3)22\/5 4) z=1-2i
8. Ecom 21 :2_1, 2, :S_Z’TO 2172, pABHO. ..

BapI/IaHTbI OTBCTOB:
1) 11-7i 2)9—7i
3) 10-7i 4) 10+7i

9. Ha uucioBoil npsiMoii 1aHa Touka X :6,2. Torma ee «& — OKpPECTHOCTBIO» MOXKET SIBISTHCS

HHTEpBall...

BapI/IaHTbI OTBECTOB:
1) (6,2,6,6) 2) (6,1;6,5)
3) (5.9,6,5) 4 (60;63)

10. YcTaHoBUTE COOTBETCTBUE MEXKAY (PYHKLIUAMHU U UX TPOU3BOIHBIMU

1l y=e" 2. y=(nx-1) 3. y=(1-cosx)

BapI/IaHTbI OTBCTOB:

3
A) 3x%e" B) M
X
: 3
Q) 2 (l —cosx) -SINX D) x’¢ !
E) 2-(1—cosx)
. T

11.3HaueHne NPOU3BOHOM BTOPOro mopsiaka GyHKuuu V = SIN2x+4X 5 Toure x = — PaBHO. ..

BapuanTsl 0TBETOB:
)4 2) 1
3)—4 4)-1

. 2
12.MHOXecTBO IepBOOOPa3HBIX GYHKIHIT [ (x) =e"" umeer BUIL...

BapuadTsl OTBETOB:




2x 1
he e »Llerie

2x
3)—le2x+c 4) 2" +c
! 1 1
13.Ecin If(x)dx =3u If(x)dx =5, To HHTErpan sz(X)dX paBeH. ..
0 1 0
BapuaHTbl 0TBETOB:
1)2 2) 16
3)8 4) 4
0’z ~ 2y * g rouxe M(1,2
14.YacTHas npon3BOAHAS > Qynkunn z = 2x° +3xy+ Y~ BTouke »4) paBHa...
x
BapuaHTs! 0TBETOB:
)12 2)3
3)4 4)6
. dy dx
15.00muit nHTerpan npdepeHIHaIbHOr0 YPaBHEHHS —— = " UMEET BUJ. ..
y +x
BapuaHTbl OTBETOB:
1 1 1
])__:arctg—+c 2)—=—11’1(1+Xz)+0
y X y
1 |
3) —-—=arctg x+c 4)—:ln(1+x2)+c
y y
, 3
16. HMano nuddepennuansHoe ypaBHeHne ) —— )y =——. Torma ero pelieHUEM SBISIETCS
X
GbyHKIHS. . .
BapuaHTsl OTBETOB:
Hy=x 2) y=x"+2
3 4 — e3x
Hy=— )Y
X

17.YacTHOMY  pemICHWIO JIMHEHHOTO  HEOAHOPOAHOrO  Mud(dHepeHIHATBEHOTO

y” — 3y’ -1 8y =x+10no BHJIy €TI0 IIPABOM YaCTU COOTBETCTBYET (DYyHKIIUSA. ..
BapuaHTbl OTBETOB:

l)y:e3x(Ax+B) 2) y = Ax’ + Bx

3) y=Ae™ + Be™ 4) y=Ax+B

YpaBHEHUSA



18. Jlnst opueHTHpOBaHHOTO Tpada, n300pakeHHOTO Ha PUCYHKE

O
\
o (D

MOJHBIN IMYTb MOKCT UMCTb BUM...

BapuaHTbl OTBETOB:
1)L:3—> 4 2)L:0>2—>3->4
3) L:0>1-3 4HyL:0>1>2>3->4

19. Jlns ceteBoro rpaduka, n300pak€HHOTO Ha PUCYHKE

JUIMHA KPUTHUYECKOIO ITyTH paBHa. ..

BapwnaHTbl OTBETOB:
)9 2)31
3)10 4) 12

20.Co0nITHE A MOKCT HACTYIIUTH JIMIIb IPU YCJIIOBUU MOSABJIICHUA OOAHOI'O U3 IBYX HCCOBMECCTHBIX

COOBITHIA Bl u B 5 , 00pa3yIOUIUX MOJHYIO TPYHILy cOOBITHH. I3BECTHBI BEPOSITHOCTD P(B1 ) = g u

YCJIOBHBIE BepossTHOCTH P (A/ B, ) = %, P(A/ B, ) = % Toraa BepoSTHOCTE l{A) paBHa...

BapI/IaHTbI OTBCTOB:



3)

OSH NS TN N 0N

21.B nepBoit ypHe 4 uepHbIX U 6 Oenbix mapoB. Bo BTopoii ypHe 3 Genbix u 7 uepHbIX IapoB. U3

HayJa4dy B3sSTOW ypHBI BBIHYJIM OJUH map. Torna BEposITHOCTb TOTO, YTO 3TOT LIAp OKAKETCs OeNIbIM

paBHa...
BapuaHTbl OTBETOB:

1) 0,15 2) 0,45

3) 0,4 4) 0,9

22.J1aH 3aK0H pacnpeAesieHus: BEPOSITHOCTEN JUCKPETHOM CIIy4YailHOW BEJTUYUHBI X:

X 1 2 3 4

P 0,2 0,3 0,4 a

Torna 3HaueHnue A paBHO...
BapuanTs!l 0TBETOB:
1)-0,7 2)0,2
3)0,7 4) 0,1
23.HenpeppiBHasi ciay4aiiHass BenuuMHa X 3a/aHa IUIOTHOCTBIO PAaCIpeleleHHs] BEPOSTHOCTEH

1 (x-9)°

1)~ e

‘e
CIIy4allHOM BEJIMYMHBI PABHO. ..

. Torma maremarndeckoe OKHUIAHUE STOM HOPMAJIBHO PACHPEACICHHOMN

BapuaHTb!l OTBETOB:
1) 64 2)9
3)8 4) 128
24.ToueyHas OLIEHKAa MaTeMaTH4YECKOr0 0XHJaHUs HOPMaJbHOTO pacupeneneHus pasHa 12. Toraa
€ro MHTEepBaJbHas OLEHKAa MOXKET UMETh BUI. ..

BapuaHTbl 0TBETOB:

(11412 2 (12;12,6)
3) (114;126) 4 (11,4;11,5)

25.Bpi0OpoYHOE ypaBHEHHE MAPHOH PErpeccCHr WMEET BHUJI y=5—3x. Torma BBIOOPOYHBIH

KOA(QPHUIHUEHT KOPPEIALUU MOXKET OBITh PaBeH. ..
BapuaHTbl OTBETOB:

1)-5 2)5

3)0,4 4)-0,4



Ki104u K TeCTOBBIM 32JaHMAM /IS KOHTPOJISI OCTATOYHBIX 3HAHMI
Temartuueckasi CTpyKTypa

HaumeHoBaHue
NAE aapakTudeckon enuuuubl I'OC N sananus Orser
1. 3
1 Jlunetinas anredpa
2. 3
3. 4
2 AHanuTHueckasi FeOMeTpHs 4. 2
5. 1-A,2-C,3-B.4-]1
6. 4
3 KommiekcHble uncna 7. 1
8. 2
0. 3
10. 1-A,2-B,3-C
1. 3
4 Marematnueckuil aHaInu3
12. 2
13. 2
14. 1
15. 3
5 Juddepennmanbabie ypaBHEHUS 16. 2
17. 4
18. 2
6 JluckperHas MaTeMaTHKa
19 4
20. 2
21. 2
7 Teopus BeposATHOCTEMN
22. 4
23. 2
24. 3
8 MaremaTrueckasi CTaTUCTUKA s 1

Bonpocsl k 3a4éTy (1 cemecTp )
1. Matpuupl. Bun matpui. OCHOBHBIE Ollepaliii HaJl MaTpULIAMH, X CBOMCTBA.
2. OnpenenuTenu BTOPOro U TPEThEro nopsAakoB. 1x cBoiicTBa.
3. MuHOpBI, anrebpanyeckue MOMOJHEHHS. TeopeMa O pa3ioKEHHWU OMPEAeIUTENs MO CTPOKE
(cronobiy).
4. OOpatHas matpura. HeoOxomumMoe HM J0CTaTOYHOE YCIOBHE CYIIECTBOBAaHUs OOpaTHOM
MaTpULbIL.
5. Panr matpuiisl. bazucHbrit MuHOp. DiIleMEHTapHBIE MPE0OPa30BaHUS MATPHUIIBI.
6. CucTeMbl TMHENHBIX YPABHEHHUI: COBMECTUMOCTD, ONIPEAEIEHHOCTD U T.1I.
7. IIpaBuno Kpamepa.
8. MarpuyHast 3an1ch CUCTEMBI TMHENHBIX YPABHEHUN U MAaTPUYHOE PELLICHUE.
9. Teopema Kponekepa-Kanemu.
10. BekTopbl M OCHOBHBIE TOHSTHS: KOJIMHEAPHOCTH, PABEHCTBO BEKTOPOB, JJIMHA BEKTOPA,
KOMIUTAHAPHOCTb.
11. JIunelinple onepanuy Hal BEKTOPAMH U UX CBOMCTBA.
12. JlexapToBbl cHUCTEMBI KoopAuHAT. JleneHue oTpe3ka B JAHHOM OTHOILICHHH, YCJIOBHE
KOJUIMHEAPHOCTH BEKTOPOB.



13. Tlonstue Oa3mca Ha MNPSAMOHM, IJIOCKOCTH W B TPOCTPAHCTBE. BhIUmMcIeHWE KOOpIUHAT
BEKTOpa.

14. CkansipHO€ IPOU3BE/IEHUE BEKTOPOB, €TO CBOMCTBA.

15. TeopeMa 0 BbIpaK€HUU CKAISIPHOTO MTPOU3BEICHUS YE€PE3 KOOPIUHATHI BEKTOPOB.

16. BektopHoe mnpou3BeJEHHE BEKTOPOB, €ro cBOilcTBa. Teopema O BbIpaXEHHM BEKTOPHOIO
MIPOU3BENICHUS YE€pPE3 KOOPAUHATHI BEKTOPOB.

17. CmemianHoe NMpOU3BEIAECHUE BEKTOPOB, €ro cBOWcTBA. Teopema O BBIPaKEHHUH CMELIaHHOTO
MIPOU3BENICHUS YE€pPE3 KOOPAUHATHI BEKTOPOB.

18. IlonsATre 00 ypaBHEHUU JIMHUU. Y paBHEHUE OKPYKHOCTH.

19. O6uiee ypaBHeHHe mpsamoii. KaHoHHUYecKoe U mapaMeTpuyecKoe ypaBHEHHE MTPSIMO.

20. YpaBHeHUE NPSIMOM, MPOXOASIIEH Yepe3 ABE TOUKHU. Y paBHEHHUE MPSAMOI B OTpE3Kax.

21. YpaBHeHuUe IpsIMOH C YCIOBHBIM K03 duientom. PaccTosiHie OT TOUKHU 10 IPSIMONA.

23. UccnenoBanue 0011€ro ypaBHEHUS IPSIMOM.

24. B3auMHOE pacHoJIOKEHUE MPSAMBIX. YTOJI MEXIy MNPSMBIMU. YCIOBUE MNapajIENbHOCTH U
MEPIEHIUKYISIPHOCTH MPSIMBIX.

25. KpuBbie BTOpOro mopsiaKa: dIIIUIC, TUnepOoma, napadona. BeiBoa KaHOHUYECKOTO YpaBHEHUS
JUIsL KPUBBIX BTOPOTO MOPSAKA.

26. OOmiee ypaBHEHHUE TJIOCKOCTH. YpaBHEHHE IIOCKOCTU B OTpe3KaX. YpaBHEHHE IUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TPU TOUKH.

27. PaznuuHble ypaBHEHUS IPSIMOM B IPOCTPAHCTBE.

28. UccnenoBanne oOmEero ypaBHEHHs IUIOCKOCTH. B3auMHOE pacrionokeHue MmiIOCKOCTEH: yrod
MEXy IIOCKOCTSIMHU, YCIOBHE MAPATUICTIbHOCTU U NEPIEHANKYIISIPHOCTH.

29. PaznuuHble BUIbI YpaBHEHHUM MPSMOM B IPOCTPAHCTBE.

30. B3auMmHOE pacnosnokeHue IBYX MPSMBIX B MPOCTPAHCTBE. YTOJ MEXAY MPSMBIMHU, YCIOBHE
MapajyieIbHOCTH U NEPIIEHIUKYISIPHOCTH.

31. IlonsTHE YnNCTOBOM MOCHEAOBATENLHOCTH. [Ipenen yncnoBoi mocae10BaTeIbHOCTH.

32. CBoiicTBa CXOAIIMXCS MOCIEA0BATEIIbHOCTEH.

33. beckoHeyHO Majble U OECKOHEUHO OOJbIINE MOCIEAOBATEILHOCTH, CBSA3b MEXIY HHUMH.
OcHOBHBIE CBOMCTBAa OECKOHEUHO MAJIBIX MOCIIEI0BATEIBHOCTEH.

34. ApubmMernueckue orepanny HaJ CXOIAITUMHUCS TTOCIIeI0BATeILHOCTSIMHU.

35. MOHOTOHHBIE MOCJENOBAaTEILHOCTH. TeopeMa O CyLIECTBOBaHMM Ipefesla MOHOTOHHOMU
nocieqoBaTeIbHOCTH. Yuco €.

36. Ilonarue ¢ynkumu oxHoil nepemeHHoW. CmocoObl 3amanus ¢yHkuuid. Krnaccuduxanms
¢dbyukauii. OCHOBHBIC dIeMEHTapHbIC (DYHKIIMU U X TPAPUKH.

37. llpenen ¢hyHKIMU B TOUYKE. [ €OMETPUIECKHI CMBICIT TIpeiena.

38. Ognoctoponnue npenensl. [Ipeaen GpyHkimum Ha 66CKOHEUHOCTH.

39. beckoHeuHO MaJble U 6ECKOHEUHO OobIINe (PyHKIUH.

40. OcHOBHBIE TEOPEMBI O IIPeeNax: eqUHCTBEHHOCTh Mpeesa, apu(MeTndecKue ornepanui Haj
(GYHKIMAMHU, UMEIOLIMMHU TIpeAes U T.JI.

41. 3ameyaTenbHbIE TPEAEIBI U UX CIEICTBUS.

42. Omnpenenenue HenpepbIBHOCTH QyHKIUU. CBONCTBA (DYyHKIIHMI, HEIPEPHIBHBIX B TOUKE.

43. HenpepbIBHOCTh HEKOTOPBIX 3JIEMEHTAPHBIX (YHKIHK (MHOTOWICHA, TPOOHO-PAIIMOHATIEHOM,
TPUTOHOMETPUUYECKUX ).

44. OnpeneneHue v KiacCUUKAIUS TOUEK pa3phiBa.

45. CpoiicTBa (pyHKUUH, HENPEPHIBHBIX HA OTPE3KE.

46. 3agaun, TPUBOISIINE K TIOHITHIO TPOU3BOAHOM (O CKOPOCTH U KacaTeIbHOK).

47. Onpenenenre NPOU3BOIHON, €€ TE€OMETPUICCKHMA, (PU3MUECKUN U IKOHOMUYECKUI CMBICIL.

48. TIpon3Bo/IHBIE HEKOTOPHIX NEMEHTAPHBIX (BYHKIHIA (X2, SinX, cosX, tgx).

49. OcHoBHble npaBuia 1upHepeHIUPOBAHMUS.

50. CBs13b MEXy CYIIIECTBOBAHHEM MPOU3BOIHON M HEMPEPHIBHOCTHIO (DYHKITUU B TOUKE.

51. IIpou3BoHas CIOKHON (PYHKLIUH.

52. IlpousBonnast oopatHoit ¢hyHkuuu. [IponsBogubie GyHKIMI y = arcsinX, y =
arccosx, y = arctgx.

53. HesiBHast GyHKIIMA U €€ TPOU3BOIHAS.

54. IIpou3BoiHas MapaMEeTPUUECKUX 3aJaHHBIX (QYHKINH.

55. Onmnpenenenune auddepennupyemocty (GyHKOUMM B JaHHOM  Touke. Kpurepuit
mudhepeHIUPYEeMOCTH PYHKIIMH B TOUKE.



56. luddepentnman GpyHKIHH, €ro reoMeTpudecKuii cMbici. [IpuMenenue nuddepeHnnana s
NPUOIMKEHHBIX BBIYMCICHUH.

57. Ilpous3BoaHble BBICIIMX TOPSAAKOB. BTopas mnpou3BogHas IapaMETPUYECKH 3aJaHHOU
GbyHKIUY.

58. Teopembr depma u Pomns. VIx reomerpuyueckuii CMBbICI.

59. Teopemsl Jlarpanxa u Komu. x reoMeTpudecKuii CMBICII.

. 0
60. TIpasuno Jlonurans. PackpeiTie HeonpenenenHocteit Buga 0-co, 0°, 1° 00~

61. VccnenoBanue GyHKIUI ¢ MOMOIIBI0 TPOU3BOAHON. HeoOXxoanuMoe 1 T0CTaTOYHOE YCIOBHE
BO3pacTaHus U yObiBaHus. Kputnyeckue Touku.
62. DxcrpemyMbl pyHkmHu. Heo0xoamumoe 1 J0CTaTOYHOE YCIOBHS IKCTPEMyMa.
63. UccnenoBanue GyHKIUN HA BBITYKJIOCTh M BOTHYTOCTh. TOYKH Tieperuoa.
64. AcumnroTsl rpaduka. MccnenoBanue u nocrpoenue rpadukoB GyHKINH.
Bomnpocsbl k 3xk3aMeny (2 cemecTp )
1. HeonpeneneHHbli HHTErpal U €ro OCHOBHBIE CBOMCTBA.
2. OCHOBHBIE METO/Ibl UHTETPUPOBAHUS: 3aMEHA IEPEMEHHON 1 UHTETPUPOBAHUE IO YACTSIM.
3. UHTerpupoBaHue paunoHaIbHBIX (YHKINH.
4. nTerpupoBaHre HEKOTOPBIX UPPALIMOHANBHBIX U TPUTOHOMETPUYECKUX (PYHKIIUH.
5. 3agaum, mNpUBOAAIIME K TOHATHIO ONpEAENeHHOro HHTerpana. HeoOxomumoe ycnoBue
CYILECTBOBAHMSI ONIPE/ICTICHHOTO MHTETpaa.
6. OcHOBHBIE CBOMCTBa ompeaeseHHOro nuterpaina. @opmyna Hetotona-Jleitbnuna.
7. TeomeTpruecKkue MPHIIOKEHUST ONPEISIICHHOTO WHTErpajia; a) IJIomaahb MIOCKON (GUrypsl; 0)
JUTMHA TTIOCKOW KPUBOM.
8. IlpubnmxeHHbIe METO/IbI BBIYMCIIEHUS ONIPEACIEHHOT0 HHTErpasa.
9. HecoGcTBeHHBIE MHTETPAIIBI IEPBOTO U BTOPOTO POJA.
10. Ilomsatue ¢QyHKIMU ABYyX TmepeMeHHbIX. OOJacTh OmpeneseHus MW TeOMETPHYECKOE
n300pakeHNe HEKOTOPhIX (YHKIUHN IBYX NEPEMEHHBIX.
11. YacTHble mpUpallleHus U YaCTHBIE TPOU3BOIHBIE (DYHKINU ABYX MEPEMEHHBIX.
12. TlomHoe mnpupamenue (yHKIUM JAByX nepeMeHHbIX. Juddepenuman ¢(yHKIMH IBYX
MEPEMEHHBIX.
13. YacTHble MPOU3BOHBIC BHICIINX MOPSAKOB (DYHKIIMH ABYX IEPEMEHHBIX.
14. DxcTpemMyMbl QYHKITMH IBYX IEPEMEHHBIX.
15. KacaTenbHas IIIOCKOCTh M HOPMaJIb K IOBEPXHOCTH.
16. MeTo1 HAMMEHBIIINX KBAJIPATOB.
17. duddepennmanbubie ypaBHeHHsS TepBoro mopsaka. OOiiee W 9acTHOE pelieHue. 3agada
Komm n ee reoMeTpru4ecKkuii CMBICI.
18. uddepenunanbupie ypaBHEHUS] NMEPBOTO MOPSAKA C Pa3AeIEHHBIMH U Pa3eISIOIIUMUCS
MIepEeMEHHBIMH; OJJTHOPOJIHBIE U JIMHEWHbIe MU depeHranbHble ypaBHEHUS IEPBOTO MOPSIIKA.
19. Inddepennmanbaple ypaBHEHUs BBICIINX MopsakoB. Obmiee pemenne. HayansHbie ycioBus.
20. uddepennmanbabie ypaBHEHHS BBICUINX MOPSAIKOB, T0MYCKAIOINE MOHMKEHUE TTOPsAKa.
21. Jluneiinble audQepeHnanbHble ypaBHEHUS BBICIIUX TMOPSIKOB, OJHOPOJIHBIE H
HEOJIHOPOJHBIE.
22. Jlunelinsie ogHOpOAHBIE AU(epeHIInaTbHbIe YPaBHEHUSI BTOPOTO MOPsAKA C MOCTOSHHBIMH
KodpunreHTamMu. XapaKTepUCTHUECKOE YpaBHEHHUE.
23. CtpykTypa OOIIEro pemeHuss TUHEHHOrOo HEOAHOPOJHOTO YPaBHEHHUS C MOCTOSHHBIMH
KOd(QPHUIHEHTaAMH.
24. Tlonarue yucnoBoro psaa. Cxonsdiuecs W pacxoAsiuecs 4ucioBble psansl. HeoOxomumoe
yCIJIOBUE CXOJAUMOCTH psJa.
Bonpocsl k 3k3ameny (3 cemectp )
1. Tlpu3Haku CXOAMMOCTH PSIOB C TOJOXKHUTEIbHBIMM YJ€HAMH: MpPU3HAKU CPaBHEHMS,
JHanam6epa, Ko, nHTETrpaibHBbIi.
2. 3nakouepenytourecs psaasl. Teopema JleiiOHuIA U crieACTBHE U3 HEE.
3. Creniennsie psaabl. IHTepBan u paauyc cxonuMmoctu. Teopema Abers.
4. PaznoxeHne OCHBOHBIX ()YHKIIMU B CTETICHHOH psi.
5. ITongaTue coOBITHS, BUALI COOBITHH.
6. Kitaccuueckoe omnpeziesieHne BEpOsSITHOCTEH COOBITHS, €T0 CBOMCTBA.
7. OcHoBHBIE (HOPMYIIBI KOMOMHATOPUKHU.



8. Anrebpa coObITuil. TeopeMbl CII0KEHUSI BEPOSITHOCTEH, CIEACTBUS UX HUX.

9. He3zaBucumslie codbiTus. TeopeMbl yMHOXKEHUS BEPOSATHOCTEH, CIEACTBHS UX HUX.

10. ®opmyia nojiHOM BeposTHOCTH. Popmyiia balieca.

11.  HesaBucumsle noBTopHsle ucnsiTanus. ®opmyna bepryiim.

12. JloxanbHas n nHTEerpanbHas teopemsl Jlamnaca. Teopema Ilyaccona.

13.  Buapl cioydallHBIX BEJIMYMH. 3aKOH DAclNpeAciieHUs BEPOSTHOCTEH UCKPETHOU
CIIy4allHOM BEIMYHUHBI. MHOTOYTOJIBHUK PacipeIeIeHusl.

14.  YwucnoBble XapaKTEPUCTUKHU AUCKPETHBIX CIIy4allHbIX BEJIMYMH U UX CBOMCTBA.

15. HauanpHble 1 IEHTpaIbHbIE TEOPETUIECKAE MOMEHTHI.

16. OyHKIMS ~ pachpelneieHuss BeposiTHOcTe U ee  cBoiictBa. ['paduk  PyHKIHH
pacrpeneieHus.

17. II;moTHOCTE pacrpeneneHuss BEPOSITHOCTENM HENPEpPBIBHOW CIly4yallHOM BEJIMYMHBI U €€
CBOMCTBA.

18.  UwucioBble XapaKTEpUCTUKU HETIPEPBIBHBIX CIIy4YaiHbIX BEJIMYMH U UX CBOMCTBA.

19.  Buasl AUCKPETHBIX pacnpeesieHuil: OMHOMHUAJIbHBIE U Jp.

20.  Buapl HenmpepbIBHBIX pacIpeleICHUN: pABHOMEPHOE U IIOKA3aTENIbHOE.

21.  HopmanbHoe pacnpenenenue. Kpusas ['aycca. BrausHue napameTpoB HOpPMajabHOTO
pacrnpenienenus Ha GopMysy HOpMaJIbHONW KPUBOH.

22.  BpluncieHue BEpOSITHOCTH 33JaHHOTO OTKJIOHEHHUsI. [IpaBuia Tpex curm.

23.  Teopema JIsnyHoBa. LleHTpanbHas U npeneabHasi TEOPEMBI.

24.  OneHka OTKJIOHEHUS TEOPETHUECKOIO paclpeneieHHs] OT HOpMajabHOro. ACUMMETpUS U
JKCLECC.

25. @yHKIUA IBYX CIIy4alHbIX BeIW4MH. Pacnipenenenne CyMMBbl IByX CIIy4alHBIX BEJIMYHH.
26.  llomatne o0 cHUCTEME HECKOJBKMX CIIy4alHBIX BEJIUYMH. 3aKOHBI PpacHpeleIcHUs
BEPOSATHOCTEN TUCKPETHOU IBYMEPHOM CIIy4ailHOW BEJIMUUHBI.

27. DyHKIMSA pacnpeieNIeHHs IBYMEPHOM CIIy4ailHON BETMYMHBI U €€ CBOMCTBA.

28. BeposTHOCTE nONIaganus Cily4aiHOM TOYKHU B NIPSIMOYTOJIbHUK.

29. [I1OTHOCTP COBMECTHOIO paclpeliesieHHs BEPOSITHOCTEM HENPEPBHIBHOM JABYMEpPHOM
CIIy4yallHOM BEJIMYMHBI U €€ CBOMCTBA.

30. VY ClIOBHBIE 3aKOHBI PaCHpeeCHUs] COCTABIISIIOIIUX CUCTEMbBl JTUCKPETHBIX CIyYailHBIX
BEJIMYHH.

31. 3aBUCUMBIE W HE3aBUCHUMBbIC CIIy4dailHble BEIWYUHBL. KOppensuuoHHBII MOMEHT.
KoppennpoBaHHOCTh 1 3aBUCHMOCTb CIIyYalHBIX BEJIUYUH.

32. JIuneitnas perpeccus.

33.  3apmauu MaTeMaTHUYECKOW CTaTUCTHKH. [ eHepanbHas U BBIOOPOYHAS COBOKYITHOCTH.

34.  TloBtopHas u 6ecioBTOpHast BEIOOpKH. Penpe3enTaTuBHas BeiOopka. CriocoOb1 oTOOpa.

35.  Cratuctuueckue pacmpeesneHus BHIOOpKH. OMIupuieckas QyHKIHS pacipeesieHus.

36. [Tonuron u rucrorpamma.

37.  CratucTudeckue OLEHKH MapaMeTpoB pacrpeneneHus. Hecmemenusle, 3pGeKTHBHBIE U
COCTOSITCIIBHBIE OLICHKH.

38.  T'enepanbHas U BBIOOPOYHAS CPETHHE.

39. ['enepanbHass W BBIOOpPOYHAS AUCTICPCHH. OleHKa TeHEePATbHOM JHUCHEPCUU  TI0
UCTPABJICHHON BEIOOPOUHOM.

40. ['pynmoBasi, BHYTPUTPYIIIIOBas, MEXIpymnmoBas u ob0mme aucrepcuu. CroxeHue
JUCTIEPCUH.

41. NurtepBanbHbie O1IeHKH. JloBepUTEIbHASI BEPOSITHOCTD U IOBEPUTEIIbHBIN MHTEPBAJ.

42.  JloBepUTENbHBIE MHTEpBAJIbl Js OLIEHKM MaTeMaTU4YECKOrO OXHIaHUS HOPMajbHOI'O
pacnpeneNeHus Ipyu U3BECTHOM G.

43.  MeToag MOMEHTOB ISl TOYEUHOM OLIEHKU ITapaMeTPOB paclpeesIeHusI.

44. MeToa HanOOoIBIIIETO MPaBIOIOA00US.

45. XapaKTepUCTUKU BapUALMOHHOTO PsAJIa.

46. HauanbHble U LIEHTpaJIbHBIE SMITUPUUECKUE MOMEHTHI.

47. Metoa npou3BeeHUH 7151 BBIYUCICHUSI BBIOOPOYHOM CpeIHEeH U JHUCTIEPCU.

48. DyHKIMOHAIbHASI, CTATUCTUYECKASA U KOPPEIALIMOHHAS 3aBUCUMOCTH.

49.  Bribopounsie ypaBHeHUs perpeccuu. OThICKaHUE MapaMETPOB BHIOOPOYHOTO ypaBHEHHS

IpSMOH JINHUN CPeTHEKBAIPaTHYHON PerpecCHy METOJOM HaUMEHBIINX KBAIPaTOB.
50.  BpiOopouHblit KO3((HUITHEHT KOPPETALHH.



51. CrarucTiuueckasi TUInore3a. Buasl rumores.

52.  OmubKH nepBoro ¥ BTOPOro poja.

53. CraTtucTuueckuil KpuTepuil MpOBEPKU HYJIEBOM TMITOTE3HI.

54.  Kpurnueckas o01acTh NpUHATHS TUIIOTE3bl. KpuTHUECKHE TOUKH.

55.  OrtbicKkaHue NPaBOCTOPOHHEH, IEBOCTOPOHHEN U JIBYCTOPOHHEW KPUTHUECKON 00IaCTH.
56.  IlpoBepka TrHIIOTE3Bl O HOPMAJIBbHOM pACIpPEACICHUN TE€HEPAIBbHON COBOKYIHOCTH.

Kpurepnii cornacus IInpcona.

7.4. MeTonnueckne MaTepHuaJibl, ONpe/eisiioline NpoueIypbl OlleHUBAHUS 3HAHMIA,
YMEHHIi M HaBBIKOB, M ONbITA [1eITEJbHOCTH, XAPAKTEPU3YKOIUMX I3Tanbl (opMUpPOBAHUS
KOMIIeTeHI N

TpeGoBanus kK KOHTPOJILHOM padoTe.

KontponbHas pabGora mpeactraBisieT co0OMl OIWH W3 BUIOB CaMOCTOSITEIIBHOW pPabOThI
oOyuaromuxcs. [To cyTu — 3TO H3MOXKEHHE OTBETOB Ha OMpECNIEHHbIE TEOPETHUYECKHE BOMPOCHI IO
y4eOHOM JUCHMIUIMHE, a TaKXKe pelIeHHE MpakTudeckux 3ajnad. KoHTponbHbIE MpoBOAATCSA AJi TOTO,
YTOOBI Pa3BUTh y OOYYAIOLIUXCS CIIOCOOHOCTH K aHANU3y HAy4YHOW W yueOHOW JUTepaTyphl, YMEHHE
000011aTh, CHCTEMAaTU3UPOBATh M OIICHWBAThH MPAKTHYECKUN M HAYyYHBIH MaTepHal, YKPEIUISITh HABBIKH
OBJIAJICHUS TIOHSATUSMU ONPEACICHHON HAYKH U T. [I.

[Ipu orieHKE KOHTPOJIBHOM MperoiaBaTelb PyKOBOJICTBYETCS CIAEAYIOUUMHU KPUTEPUSIMHU:

- paboTa ObLiIa BRIMOJIHEHA aBTOPOM CAMOCTOSITETHHO;

- oOyyvaromuiicst moao0pan JOCTAaTOYHBIM CIIMCOK JIUTEPATypbl, KOTOPHIH HEOOXOIUM IS
OCMBICJICHUS TEMBI KOHTPOJIBHOM;

- aBTOp CYMEJ COCTaBUTh JIOTUYECKM OOOCHOBAaHHBIM IUIaH, KOTOPBIH COOTBETCTBYET
MOCTaBJIEHHBIM 3aJla4aM U cHOPMYITUPOBAHHOM 1I€JIH;

- o0yyaromuiics npoaHaJIM3UPOBaI MaTepUall;

- KOHTpoJbHass paboTa oOTBe4aeT BceM TpeOOBaHMSM  UYETKOCTH  M3JIOKEHHUS U
apryMEHTHPOBAHHOCTH, OOBEKTUBHOCTH U JIOTUYHOCTH, TPAMOTHOCTH U KOPPEKTHOCTH;

- oOyuaromuiicsi cyMmes 000CHOBATh CBOIO TOUKY 3PCHUS;

- KOHTpOJIbHas paboTa oopMiIeHA B COOTBETCTBUHU C TPEOOBAHUSIMU;

- aBTOp 3aLIUTHJI KOHTPOJIbHYIO U YCIIEIIIHO OTBETUJI Ha BCE BOIPOCHI MIPErogaBaTels.

KonrponbHast paboTa, BBINOJIHEHHAs HEOpEKHO, HE MO CBOEMY BapHaHTy, 0e3 COOIOJCHHS
paBWI, NMPEAbIBIAEMbIX K ee 0o(hOpMIIEHHIO, BO3Bpamiaerca 0e3 MPOBEpKH C YKa3zaHUEM MPUYUH,
KOTOpbIE TOBOASATCS 10 oOydaromerocs. B aTom ciyyae KOHTpoJibHast pab0Ta BINOJIHAETCS TOBTOPHO.

BapuaHT KOHTpOJbHON paboThl BBIAAETCS B COOTBETCTBHHM C MOPSAKOBBIM HOMEPOM B CIIHCKE
MarucTpaHTOB.

Kpurepuu oneHky 3HAHUI NPH HANMMCAHUM KOHTPOJILHOM padoThI

OTMeTKa  «OTJIIMYHO»  BBICTABIAETCS  OOydYaloleMycCs, IIOKa3aBIIEMy  BCECTOPOHHHUE,
CUCTEeMaTU3UpPOBaHHbIE, TJIyOOKHE 3HAHHS BOMPOCOB KOHTPOJBHOM pabOThl M yMEHHE YBEPEHHO
NPUMEHSTh UX Ha MPAKTUKE NMPU PEIIeHUH KOHKPETHBIX 3a/1a4, CBOOOJHOE M MPAaBUIBLHOE 0OOCHOBaHHE
MPUHATHIX PEIICHUM.

OTMeTKa «XOpOII0» BBICTABIAETCS 00ydYaloUIeMycCsi, €CIIM OH TBEPJO 3HACT MaTepHajl, IPaMOTHO
U 10 CYILIECTBY H3JlaraeT €ro, yMeeT NPUMEHATh NOJyYeHHbIe 3HAHUS Ha MPAKTHUKE, HO JIOMYCKaeT B
OTBETE WJIM B pPEIIEHWH 3aJa4 HEKOTOpblE HETOYHOCTH, KOTOPBIE MOXKET YCTPaHUTb C ITOMOUIBIO
JIOTIOTHUTEJILHBIX BOIIPOCOB MPEToAaBaTes.

OTMeTKa «yIOBIETBOPUTEIHHOY» BBICTABISETCS 00ydJaromeMycsi, Toka3aBiiemMy GpparMeHTapHBIH,
pa3pO3HEHHBIH XapakTep 3HAHWW, HEJAOCTAaTOYHO NpaBHIIbHBIE (DOPMYIHUPOBKH 0a30BBIX TMOHATHUH,
HapyLIEHUs JJOTUYECKON MTOCIE0BATEIbHOCTY B U3JI0KEHUU IPOIPaMMHOI0 MaTepHualla, HO IIPH 3TOM OH
BJIa/ICE€T OCHOBHBIMU MOHSATHUSMM BBIHOCUMBIX Ha KOHTPOJbHYIO PabOTy TeM, HEOOXOJUMBIMU st
nanpHeimero oOydeHHss M MOXKET NPUMEHSTh IOJy4YeHHbIE 3HAaHUSA MO 00pas3lly B CTaHIapTHOMN
CUTYallUH.

OTMeTKa «HEYAOBJIETBOPUTEIHHO» BBICTABIISETCS 00yYaromeMycsi, KOTOpPbIii He 3HaeT OoJbIIeh
YacTH OCHOBHOT'O COJEpXaHHUs BBIHOCUMBIX Ha KOHTPOJIbHYIO pabOTy BONPOCOB TE€M TUCIUILIMHBI,
JoryckaeT TpyOble omuOKkd B (OPMYJIMPOBKaX OCHOBHBIX NOHSATHM M HE yMeEeT HCIOJIb30BaTh
MOJTyYEHHBIEC 3HAHUS.

TpeGoBaHusl K BBHINOJHEHHIO TECTOBOIO 3aJaHUS



TectupoBaHue SBISETCS OJHUM W3 OCHOBHBIX CPEACTB (DOPMATBLHOTO KOHTPOJS KadecTBa
oOydeHus. DTO METOJA, OCHOBAaHHBIA Ha CTaHIAPTHU3UPOBAHHBIX 33JaHUAX, KOTOPHIE MO3BOJSIOT
U3MEPUTH TICUXO(U3HOIOTHUSCKHE W JIMYHOCTHBIC XapaKTEPUCTUKH, a TAK)KE 3HAHUS, YMCHUS U HABBIKA
UCTIBITYEMOTO.

OcCHOBHBIE TIPUHITUTIBI TECTUPOBAHUS, CIICAYIOIINE:

— CBSI3b C LIENSIMH OOYYEHHUS - €I TECTUPOBAHUSA JOJDKHBI OTBEUATh KPUTEPHSIM COIMAIBHOM
MIOJIC3HOCTH M 3HAYUMOCTH, HAYIHOU KOPPEKTHOCTH U OOIIIECTBEHHOM TOICPKKH;

— OOBEKTUBHOCTD - HCIIOJIb30BAHHME B MEAATOTUYECKUX M3MEPEHHUSAX HTOrO MPUHIUIA TMPU3BAHO
HE JIONYCTUTh CYOBEKTUBU3MA U TIPEIB3SATOCTH B TIPOIIECCE ITUX U3MEPEHUIA;

— CIOpaBEeNJUBOCTh W TJACHOCTh - OJMHAKOBO [OOpOXKEeNaTeIbHOE OTHOIIEHHE KO BCEM
00y4JaroInMCs, OTKPBITOCTh BCEX J3TAllOB IMpOIecca HM3MEPEHUH, CBOCBPEMEHHOCTh O3HAKOMIICHUS
00y4aromuxcs ¢ pe3yibTaTaMu H3MEPEHUI;

— CHCTEMATHYHOCTh — CHCTEMATHYHOCTh TECTUPOBAHWUN M CAMOMIPOBEPOK KAKIOTO y4eOHOTO
MOy, pa3feNia M KakIO0M TeMbl; Ba)XKHBIM AacleKTOM JaHHOTO MPHHIIMIA SBISETCS TpeOOBaHUE
PENPE3CHTATUBHOTO TIPEICTABICHHS COICPKAHUS YIeOHOTO Kypca B COACPKAHUH TECTa;

- TYMaHHOCTb U 3TUYHOCTH - TECTOBBIE 3aJJaHUs U MPOLEeAypa TECTUPOBAHUS TOJDKHBI HCKIIIOYATh
HAHECCHHUE KAKOTO-JIM0O Bpena OOYyYArOIIMMCS, HE JOIMYCKaTh YIIEMJICHUS WX TI0 HAMOHAIBHOMY,
STHUYECKOMY, MaTepHAILHOMY, PACOBOMY, TEPPUTOPUATIEHOMY, KyJIbTYPHOMY U IPYTUM MpPU3HAKAM;

BaxHedmuiM SBISICTCS PUHITAT, B COOTBETCTBUU C KOTOPBIM TECTHI JIOJDKHBI OBITh TIOCTPOCHBI
M0 MeToJAuKe, OOecrneuynBaronieii BHINOTHEHHE TPeOOBAaHUN COOTBETCTBYIOLIETO (eaepatbHOro
roCyJJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa.

B TecToBBIX 331aHUAX HCTIOIB3YIOTCS YETHIPE THIIA BOIIPOCOB:

— 3akpeiTas (opma - sBIseTCs HamboJiee PACIHPOCTPAHCHHON W TIpeUIaracT HECKOJIBKO
anbTepHATHBHBIX OTBETOB Ha MOCTaBIEHHBIM Bompoc. Hampumep, oOyuaroiemycs 3agaeTcsi BOIPOC,
TPeOYIONIHMIA aAJIbTEPHATHBHOTO OTBETA «JIa» WM «HET», «SIBIISCTCS WIH «HE SBIISICTCS», OTHOCHUTCS
WIH «HE OTHOCUTCS» U T.I. TecToBoe 3aaHue, coAeprKallee BOIPOC B 3aKPHITOW (Gopme, BKIIOYAECT B
ceOsl OOMH WM HECKOIbKO NPABHIBHBIX OTBETOB W HMHOI/IA HA3BIBACTCS BHIOOPOYHBIM 3aJaHHEM.
3akpbiTas (opMa BOIPOCOB HCIOJB3YETCS TaKKe B TecTax-3ajladyaXx C BBIOOPOYHBIMU OTBeTamMu. B
TECTOBOM 3aJ[aHUH B 3TOM Ciiy4ae c(OPMYJIMPOBAHBI YCIOBUE 33/1a4ll U BCE HEOOXOIUMBIC MCXOJIHBIC
JaHHbIE, a B OTBETaxX IPEACTaBICHbl HECKOJBKO BAPUAHTOB pE3yJIbTaTa PELICHUS B YHUCIOBOM WIIH
OykBeHHOM Buje. OOydarommuiics TOJKEH PENINTh 3aJady M I0Ka3aTh, KaKOW W3 TPEICTaBICHHBIX
OTBETOB OH IOJIYYHJI.

— OTKpbITast opMa - BOIPOC B OTKPBITOW (popMe mpeacTaBiseT co00i yTBEpkKAECHUE, KOTOPOe
HE00X0UMO 10NOJHUTH. JlaHHas Gopma MOKeT OBITh MpECTaBIEHA B TECTOBOM 3aJlaHUU, HApUMeEp, B
BUJIE CJIOBECHOTO TeKcTa, Gopmyibl (ypaBHEHUs), Tpadrka, B KOTOPHIX MPOMYIIEHBI CYIIECTBEHHBIC
COCTABJISIOIIHUE - YACTH CJI0BA UM OYKBBI, YCIOBHBIE 0003HAYEHUS, TUHUU WK N300pakeHUs SJIEMEHTOB
cxembl u rpaduka. OOydaromuiics JODKEH 1O TMaMSATH BCTaBUTh COOTBETCTBYIOLIUE D3JIEMEHTHI B
yKa3aHHBIC MeCTa («IPOITYCKH»).

— YCTaHOBIIGHHE COOTBETCTBHUS - B JIaHHOM Clly4ae OOydYaroliemycsl IMpeajarairoT JiBa CIIHCKa,
MEX1y dJIEMEHTaMH KOTOPBIX CJIEeIyeT YCTAHOBUTH COOTBETCTBUE;

— YCTaHOBIIEHUE TOCIIEIOBATEIILHOCTH - MIPEAIOJIaracT HeOOXOAUMOCTh YCTAHOBHUTH MPABUIIHHYIO
MOCIIEA0BATEIBHOCTD PEIaraeMoro CIrcKa cjaoB Wil gpas.

Kputepuu oneHky 3HAHU NP NPOBeIEeHUH TECTHPOBAHUSA

OTMeTKa «OTJIMYHO» BBICTABISCTCA NPHU YCIOBUM IPABUIBHOIO OTBETa HE MeHee ueM 85%
TECTOBBIX 3aJaHUM;

OTMeTKa «XOpOIIO» BBICTABJIAETCS NMPH YCIOBUU IpPaBUIBHOTO oTBeTa He MeHee yem 70 %
TECTOBBIX 3aJaHUM;

OTMeTKa «yIOBIETBOPUTEIHHO» BBHICTABISETCS MPU YCIOBUH MPAaBUILHOTO OTBeTa He MeHee 50
%03

OTMeTKa «HEeyIOBIETBOPUTENBHOY» BBICTABISETCS MPHU YCIOBUU MPAaBUILHOTO OTBETa MEHEE YeM
Ha 50 % TecToBbIX 3aaHUI.

Pe3ynbTarhl TEKyII€ro KOHTPOJIS UCIOIB3YIOTCS IPU MIPOBEICHUH MPOMEKYTOYHON aTTeCTALIUU.

Kputepuu oneHku 3HaHUH HA 3a4eTe

3ader - ¢dopMa TPOBEPKH 3HAHHWK, YMEHHH W HaBBIKOB, NMPHUOOPETCHHBIX OOYYAIOIIMMHKCS B
MPOIECCe YCBOCHHS YIEOHOTO MaTepraia JEKIIMOHHBIX U IPAKTHYECKUX 3aHSATUH 110 JUCIUTIINHE.

3adeT MOXKET MPOBOJAUTKLCS B (popMe yCTHOTO orpoca 1o ouieram (Bormpocam) win 6e3 OUIeToB, C
MpeBAPUTEIHLHON MOATOTOBKON WK 0€3 MOATOTOBKH, MO YCMOTPEHHUIO TpEeroaaBarels. DK3aMeHaTOp



BIIpaBE 3aJ]aBaTh BONPOCHI CBEPX OMIIETa, a TAKXKE, IOMUMO TEOPETUUECKUX BOIIPOCOB, 1aBATh 3a/1a4yH 10
mporpaMMme JaHHOTO Kypca.

DK3aMEeHATOp MOXKET IPOCTaBUTh 3adeT 0e3 ompoca WIM COOECeIOBaHMS TEM AaCIHpPAHTaM,
KOTOpBI€ aKTUBHO YYaCTBOBAJIM B MPAKTHUECKUX 3aHATHUSX.

«3auTeH0» - BBICTABISIETCd NPHU YCIOBUHU, €CIM ACHUPAHT IIOKA3bIBA€T XOPOILIUE 3HAHUS
U3YYEHHOTO Yy4eOHOro Marepuala; CaMOCTOSATENbHO, JIOTHYHO M TIOCIAEAOBAaTENbHO U3JaraeT u
MHTEPIIPETUPYET MAaTepHalIbl yUeOHOI0 Kypca; MOJHOCThIO PACKpPBhIBAET CMBICI MPEJIaraeMoro BoIpoca;
BJIa/Ic€T OCHOBHBIMH T€PMHUHAMH U TMOHATHSIMH M3YyYE€HHOTO Kypca; MOKa3blBaeT YMEHHE IMEPeNIOKUTh
TEOPETUUECKHE 3HAHUSI Ha IIPEIoJiaraeMblii IPaKTUYECKUN OTIBIT.

«He 3a4TeHO» - BBICTABISIETCS NPU HATWYHHM CEPbE3HBIX YMYIICHWH B TMPOIIECCE HM3IOKCHUS
y4eOHOro MaTepualia; B Cilydae OTCYTCTBUS 3HAHWM OCHOBHBIX TMOHSATHW WM OMpENEICHUN Kypca WU
MPUCYTCTBUHM OOJIBIIOTO KOJUYECTBAa OIIMOOK MPU HUHTEPIPETAlUd OCHOBHBIX OMpECNICHUH; eclu
aCIHUpPaHT TOKa3blBA€T 3HAYUTENIbHBIE 3aTPyJHEHUS NpPU OTBETE Ha IMPEAJIOKEHHBIE OCHOBHBIE U
JOTIOTHUTEJIbHBIE BOIPOCHI; MPHU YCIOBUU OTCYTCTBUM OTBETa HAa OCHOBHOM W JOMOJHUTENBHBIH
BOIPOCBHI.

Kpurepun oneHKH 3HAHUI HA IK3aMeHe

DK3aME€H MOXKET TPOBOAMTHECA B (popMe ycTHOro ompoca mo Owieram (Bompocam) wim 0e3
OuIeToB, C MpPEIBApUTEIHLHON MOATOTOBKOW WM 0€3 MOArOTOBKH, MO YCMOTPEHUIO MPENOJaBaTEINs.
DK3aMeHaTOp BIPaBE 3a/laBaTh BOIPOCHI CBEpX Omiera, a TakkKe, NOMUMO TEOPETHUECKHUX BOIPOCOB,
JaBaTh 3a[au MO MPOrpaMMe JaHHOTO Kypca.

OK3aMeHallMOHHble  OwiieThl  (BONPOCHI) YTBEPXKIAIOTCA Ha 3acelaHuu  Kadeapel U
MOJIMUCHIBAIOTCS 3aBeAyOmUM Kadenpoil. B Ounere momkHO coaepikaTtbes HE Oosee TpeX BOMPOCOB.
KommiekT sx3aMeHaIMOHHBIX OMIJIETOB MO TUCIMIUIUHE JOJDKEH coaepxaTh 25—30 Oueros.

DK3aMeHaTOp MOKET IMPOCTAaBUTh 3K3aMeH 0e3 ompoca WM COOeceoBaHUS TE€M CTYACHTaM
KOTOpBIE€ aKTHBHO YYaCTBOBAJIM B CEMHUHAPCKUX 3aHATHUSX.

OTMeTKa «OTIUYHO» - CTYIEHT TJIyOOKO M MPOYHO YCBOMJI BECh IPOrpaMMHBIM MaTepua,
MCYEpIBIBAIOIIE, NOCIEA0BATEIbHO, TPAMOTHO UM JIOTUYECKH CTPOMHO €ro M3JaraeT, TECHO YBS3bIBAET
TeopuIo ¢ MpakTUKO. CTylIeHT He 3aTpyAHSETCS C OTBETOM MPU BUIOM3MEHEHUU 3a/laHus, CBOOOIHO
COpaBlIseTCS C 3a7adyaMi, 3aJaHusIMH W JPYTMMH BHJAMU TIPUMEHEHUS 3HAaHWH, MPaBUIHHO
00OCHOBBIBAET MPUHSATHIE PELICHUs, BIAJCeT Pa3HOCTOPOHHUMH HaBBIKAMHU U MPUEMaMU BBIOJIHEHUS
NPaKTUYECKUX paboT, OOHAPYXKHBAET YMEHHE CaMOCTOSTENFHO 00O0OIAaTh W HM3JIaraTh Marepuai, He
JIOTTyCKasi OIMOOK.

OTMeTKa «XOpOIIO» - CTYICHT TBEPAO 3HAET MPOTrPaMMHBINA MaTepuall, FPaMOTHO U IO CYIIECTBY
u3JaraeT €ro, He JOIMYCKaeT CYLIECTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOIPOC, MOXKET MPaBUIbHO
OPUMEHATh TEOPETUYECKHE TIOJOXKEHUS M BJaJeeT HEOOXOAWMBIMU HABBIKAMHU IPH BBIMOJIHEHUH
MPAKTUYECKUX 3aJaHUM.

OTMmeTKa «yIOBJIETBOPUTENBHO» - CTYAEHT YCBOWJI TOJIbKO OCHOBHOM MaTepuaj, HO HE 3HAeT
OTJIEbHBIX JeTajel, TOMycKaeT HETOYHOCTH, HEIOCTAaTOYHO IMpaBWIbHBIE (DOPMYIHPOBKH, HapyllaeT
[IOCJIEIOBATEIbHOCTh B M3JI0)KEHWH NPOTPAaMMHOTO MaTepuajga M HCIBITBIBACT 3aTPyJHEHUS B
BBITMIOJTHEHUH MTPAKTUYECKUX 3aJIaHUH.

OTMeTKa «HEYAOBJIETBOPUTEIBHO» - CTYJACHT HE 3HAeT 3HAYUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaia, JOMYCKaeT CYIIEeCTBEHHble OMMOKH, C OOJbIIMMU 3aTPYAHCHUSMU  BBINOJIHSET
NpPaKTUYECKUE PaOOTHI.

Kpurepuu ocBoenusi OH/IaliH Kypca

[Mpumensiercst 100-6anpHas cucTeMa OLICHUBAHUS

Jlnamna3oHbl MIKaJIbl OICHUBAHUS OueHka npornuchIo
(100-0anpHas 1mKaa)
90-100 OTangHo
75-89 Xopor1io
60-74 Y 1OBJAETBOPUTETHHO
0-59 HeynoBieTBopuTebHO




8. Y4eOHo-MeTOoAMYECKOEe U HH(POPMALIMOHHOE 00ecneYyeHrue TUCIHHIIMHBI

8.1. ocHOBHas JUTEpaTypa

1. Kypc Beicuieit MmaTematuku [Dnektponsblil pecype]: yueonuk. Y. 1/ M.K. benanokoB M.K. u np. —
Maiikom: Marapun or, 2013. — 384 c. - Pexum JOCTyIIa:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Bbicuieit matematuku [DnekTpoHHbIN pecypc]: yueOnuk. Y. 2/ M.K. benanokoB M.K. u ap. —
Maiikomn: Marapun or, 2013. — 279 c. — Pexum JocTyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

3. Uysko E.b. CoopHEK 3a/1a4 10 BBICIIEH MaTemMaThke: Y4eOHoe mocodue s OakanaBpoB.—Maiikomn:
UII Kyuepenko B.O., 2014.—180c.

4. Illunayves, B.C. Bricimas maTtematuka [DnekTpoHHbIi pecypc]: yueOnuk / B.C. Ilumaues. - Mockga:
NHO®PA-M, 2019. - 479 C. - 9bC «Znanium.comy - Pexxum JOCTyTa:
http://znanium.com/catalog/product/990716

8.2. nonmosHHUTEILHAS JTUTEpaTypa:

5 Maremaruka B mpuMepax M 3ajavax [DIeKTpoHHBIA pecypc]: yueoHnoe nmocooue / JI.H. XKypOenko [u
ap.] - M.. HNHOPA-M, 2019. - 372 c¢. - 3OBC «Znanium.com» - Pexum pgocryma:
http://znanium.com/catalog/product/989802

6. Kymxea, C K OcHOBBI TEOpUH BEpPOSTHOCTEH M MAaTEMAaTHUUYECKOW CTATUCTUKHU [DIIEKTPOHHBII
pecypc]: yaeonoe nocooue / C.K. Kymxkensa, JI.K. [Tamanmksanm, O.I1. [lleBskosa - Maiikon : Marapun
0., 2013. - 136 c.- Pexxum gocrtyma: http://lib.mkgtu.ru:8002/libdata.php?id=2000029460

8.3.UndopManmOHHO-TETeKOMMYHUKALIMOHHBbIE pecypchbl ceTd « UHTEpHET?

- ObpazoBarenbubiii nopran ®I'BOY BO «MI'TY»[Onekrponnsiii pecypc]: Pexum npocryna:
https://mkgtu.ru/

- Oduumansubiii caiit I[lpaBurensctBa Poccuiickoit ®deneparuu. [DaekTpoHHBIH pecype]: Pexum
nocryna: http://www.government.ru

- HMudopmanmonHo-npaBoBoit moptan «[apant» [OnekTpoHHbI pecypc]: Pexum npoctyna:
http://www.garant.ru/

- Hayunas snexrponnas oubnuoreka www.eLIBRARY.RU — Pexxum noctyna: http://elibrary.ru/

- DJIeKTPOHHBIN KaTayor oubmmorekn — Pesxxum nocryma: //http://lib.mkgtu.ru:8004/catalog/fol2;

- EnnHoe okHO nocTtyna Kk o0pazoBarelbHBIM pecypcaM: Pexxum moctyma: http:/window.edu.ru/

- CoBpemennas uudposas obpazoBarenbHas cpega B PO (CHOC): Pexum noctyma:
https://online.edu.ru/

- Onnaiin kypc «MartemaTnueckuil ananusy: Pexxum gocrymna:
https://www.lektorium.tv/matematicheskij-analiz - pecypc MOMOMXET H3Y4YUTh YHUBEPCUTETCKHHA KYypC
MaTeMaTHYECKOTO aHaIM3a, pa300paThCs B PEIICHUH OCHOBHBIX 33]a4 U MOJATOTOBUTHCS K IK3aMEHaM 10
BBICIIEH MaTeMaTHKe, MOXXHO peliaTh MPUMEPHl BMECT€ C aBTOpaMU B YyI0OHOM dQopmaTe -
POCMAaTPHBAast BUIACOPOJIMKH WII U3ydasi IpyrHe MaTepralibl Kypca.

- Onnaitn kypc «JIuneitnast anreOpa u aHaIUTHYECKasi TeOMETpuUs»: Pexxum nocryna:
https://www.lektorium.tv/linear-algebra - B BHAECOPOIMKAX aBTOPBHI Kypca OOBACHSIOT KIIOYECBBIE
MOHSITUS U MPUBOJAT MPUMEPHI PEIICHHs TUIOBBIX 3a7a4 anreOpbl U aHaTUTHUECKON reomeTpun. bonee
NOJPOOHO M3YyYUTH TEOPHIO MMOMOTYT JONOJHHUTEIBHBIE MaTepHalbl Kypca, a 3aKpENHUTh 3HAHUS MOXHO,
BBITIOHSIS 3aJaHUS ISl CAMOIIPOBEPKHU M OIEHUBAEMBIE TECTHI.

- http://www.mathprofi.ru/ - pecypc npeana3HadeH s CTYJICHTOB TEXHHYECKHX, SKOHOMHUYECKIX
U TYMaHHUTapHBIX CHenuanbHOCTe. Kaxapiii, KTO OCBaMBaeT BBICIIYI0O MaTeMaTHKy, HaWIeT HeMajo
MOJIE3HBIX YUEOHBIX MaTePHAJIOB, U3JI0)KEHHBIX B TOCTYITHOH (hopMme.

- https://www.webmath.ru/ - maTemaTnueckue OHIAWH CEPBUCHI JJISI MOMOIIM IIKOJbHUKAM U
CTYIACHTAM C pEIICHHEM 3aJad 10 MaTeMaThKe, (U3UKE, TEOPHH BEPOSTHOCTH W MHOTHM JPYTHM
npenMeram. Ha caiite mpeacTaBieHo MHOTO OHJIAiH KaJIbKYJISTOPOB.

- https://math.semestr.ru/ - oHJIalH KaJIBKYJIATOPBI IO PA3TUYHBIM pa3/ieiaM MaTeMaTHKH.

9. MeToanuyeckue yKa3aHus JJis1 00y4alOUIUXCsl 0 OCBOEHUIO JUCIHUNIMHBI (MOTYJISA)
CoBepIlIeHCTBOBaHME METOJOB YIPAaBICHUS W IUIAHUPOBAHUS XO3AMCTBEHHON NEATENBHOCTH B
3HAUYUTEIILHOW MEpE CBSI3aHO C TMPUMEHEHHEM B HAyKe M MPAKTHKE MATEMaTHYECKUX METOJIOB
UCCJICTOBAHHS.



Llenv Kypca mamemamuku 6 cucmeme no020MOBKU 6axaiaspa — OCBOCHHE HEOOXOIMMOTO
MaTeMaTHYECKOTro alnapara, MOMOTAoIer0 aHAIU3UPOBATh, MOACIHUPOBATh U PEIIaTh MPUKIIAIHBIC
3aJ1a4M, UCIOJIB3Ys B CiTydae HeoOoxomumoct DBM.

3a0auu W3y4eHUS MamemMamuKku Kaxk QYHOAMEeHmAanbHOU OUCYUNIUHbL COCTOSAT B Pa3BUTHH
JIOTHYECKOTO W aJTOPUTMHYECKOTO MBINUICHUS, B BBIPAOOTKE yMEHHUS MOJCIHUPOBATH pPEalbHbIC
IPOIIECChl, B OCBOCHUHU TMPUEMOB HCCICIOBAHHUS W PEIICHUS MaTeMaTWYecKu (HOpMaM30BaHHBIX
3aja4, B OBJaJICHUH OCHOBHBIMH METOJIAMH MaTEMATHKH.

L]envro nexyuil SIBISIETCS U3JIOKEHHE TEOPETUUECKOTO MaTepralia U MIUTIOCTPALUS €ro IpUMepaMu 1
3aJauaMi; WCTOPHM TIOSBJICHUS HamOoyiee BaXXHBIX TOHATHA ©  pe3ynbTaToB. (OCHOBHBIM
TEOPETUYCCKUM PE3yJIbTaTaM JIOJKHBI COIYTCTBOBATH TOSCHEHHS 00 WX MPHIOKCHHAX K JAPYTHM
paszenam MaTeMaTUKU U K IPYTUM HayKaMm.

Lenvlo npakmuueckux 3ausimutl SBISETCS 3aKPEIUICHUE TEOPETHUECKOTO MaTepuaia JICKIHHA u
BBIpAa0OTKA YMEHHS pemaTh MPUMEPHl U 3a/1a4H JUIS MOCIEeIYIOIEro MPUMEHEHUSI MaTeMaTHIECKUX
METO/I0B B 3KOHOMUYECKHX, TEXHUYCCKUX M COIUATBHBIX TPUIOKCHUSIX.

3aoauu uzyuenus oucyuniuHvl COCTOSAT B peain3anuu TpeOoBaHuii, yctaHoBieHHBIX B ®I'OC BO
MIOJITOTOBKE OaKaJaBPOB 110 HANPaBJICHUIO « TeXHOIOTHS U3eNINH JIETKON MPOMBIIIICHHOCTHY.

B xo7e n3y4eHus: TUCIUIUINHBI CTABATCS 3a0aiy HAy4ums 00yJIaroIuXcs:

- HCTIOJIb30BaTh B CBOCH MPAKTUYECKOH NEATETbHOCTH MAaTEMATUIECKUE METO/IbI U MOJICIIH;

- OpPHEHTHpOBATHCSA B BbIOOpe HamOoJiee IMOAXOJAIIEr0 MAaTeMaTHUYECKOTO HWHCTPYMEHTapus Npu
pEIIeHNH CTOSAUMX Tepen HuMH 3anad. Crofa OTHOCHUTCS, B MEPBYIO O4epelb, U3YUCHHE METOJIOB
coopa U OOpabOTKH CTATUCTHUYECKON HMH(MOPMAIMH, a TaKXKE OICHKA COCTOSHHUS U IEPCIICKTUBBI
Pa3BUTHS CONUATBHBIX M SKOHOMHUYECKUX MPOIECCOB;

3aoaueri mamemamuxu SBISETCS OOYYEHHE CTYJCHTOB NPHUMEHEHHIO PpA3IHMYHBIX CIIOCOOOB
UCTIOJIb30BaHUS TOJYYCHHOW WH(POPMALMU — OT MPOCTOTO JIOTUYECKOTO aHajiu3a JI0 COCTaBJICHUS
CJIOKHBIX MaTeMaTHYECKUX MOl U pa3pabOTKH MaTeMaTHYECKOTO anmapara uX UCCIIeI0BaHHUS.

MeToandyecKue YKa3aHus 10 OCBOCHUIO THCHMITIMHBI

No Paznen PaccmarpuBaemsblie Pexomennyemast | Tunossle | Ounaiin
BOIIPOCHI nuTeparypa 3aa91 Kypc
1 cemectp
1. Jluneiinas JleitcTBust Ha [1] [3] https://ww
anrebpa. MaTpuniamMu. JIuHeitHbie w.lektoriu
oTiepaIuu. m.tv/linear
YMHO)KEHuE. -algebra
Beruucnenue
OIIPEAECITUTENEH.

O6parHas MaTpuIia.
CJIY. Meton Kpamepa,

MaTpUYHbIN METO[,
meton [ 'aycca
2. BekropHas JluHeliHple  OmepaIuu [1] [3] https://ww
anreopa. HaJ BEKTOPaMH. w.lektoriu
Pasznoxenne BEKTOpPOB m.tv/linear
no Oasucy. JluneitHbie -algebra
orepanuu HaJl
BEKTOpaMH, 3aJaHHBIMU
KOOP/IWHATAMHU.
CkansipHoe
NIPOM3BEICHNE
BEKTOPOB,

NpWiIoXKeHus:  paborta
CWJIBI, Yol MEXAy
BEKTOpaMH. BekropHoe
IIPOU3BEICHUE




BEKTOPOB,
NPUIOKCHHUS: TUIOMIAb
napajuiesiorpaMmma,
MOMEHT CHUJIBI.
CMeniaHHoe
NIPOM3BEICHUE
BEKTOPOB,

NPUWIOXKCHUS:  00bEeM
napajuIesIeune/1a.

Ananutnyeckas
TEOMETPHSI.

YpaBHeHHUE NIPSAMON: €
YTJIOBBIM

KO3 HUITUEHTOM,
oO1iee, B OTpe3Kax.
VYron Mexay AByMs
MPSIMBIMU, YCJIOBHS
NapajuIeIbHOCTU U
NEePIEeHIUKYISIPHOCTH.
Kpussie BToporo
NopsIKa

ITnockocTs: ob1ee
ypaBHEHHUE,  IOHSITHE
HOPMaJbHOTO BEKTODA.
VYron MEKIY
IUIOCKOCTSIMH, yCIIOBUS
napajuIeIbHOCTU U
NEPIEHIUKYJIPHOCTH
JIBYX IUIOCKOCTEH.
[Ipsamas B
IIPOCTPAHCTBE: MOHATHE
HaIPAaBIIAIOLIErO
BEKTOPa, KAHOHUYECKOE
YpaBHEHHE IPSIMOH,
oOmiee ypaBHEHHUE,
IapaMeTpUIecKoe
ypaBHeHuEe. B3saummMuoe
pacmojoXKeHue  JIBYyX
IPSIMBIX B
IIPOCTPAHCTBE.  YTOI
MEXIy MPSIMBIMHU.
B3anmuoe
PacCIIOJIOKEHUE TPSIMOU
U IUIOCKOCTH.  YTOI
MEXIy  OpsIMOM U
IJIOCKOCTBIO.

[4]

https://ww

w.lektoriu

m.tv/linear
-algebra

KommniekcHrie
qucia.

OCHOBHBIE  TIOHSTHA.
AnreOpanueckas
dbopma 3amucu
KOMILJIEKCHOTO  YHCJIa.
JeicTus Hajg
KOMILJICKCHBIMHU
YHUCIIaMH B
anredpandeckoii popme
3aITUCH.
Tpuronomerpuyeckas
dbopma 3amucu
KOMIIJIEKCHOT'O  YHCJIa.

3]




JeicTus Hajg
KOMIIJIEKCHBIMH
YHCIIaMU B
TPUTOHOMETPUUECKOMN
dbopme 3ammcH.
[TokazarenpHas ¢dopma
3allHCH  KOMILIEKCHOTO
yucna. JleWcTBua Hapg
KOMIIIEKCHBIMU
YHCIaMHU B
MOKa3aTebHON (opMme
3aITHCH.

Ipenen Oneparuu HaJI [1] [3,4] https://ww
OCJIEAOBATEILHO | MHOYKECTBAMMU. w.lektoriu
CTH. IIpenen | JlekaproBoe m.tv/mate
GbyHKIUY. MIPOU3BEICHNE maticheski

BEKTOpoB.  Ywucnosas j-analiz

MOCJIEI0BATEIBHOCTb.

[Ipenen YUCIIOBOM

MIOCJICI0BATEIbHOCTH.

[Tpenen GbyHKIHN.

3aMeyaresbHble

npeaensl.  PackpsiTue

HEOTIPEICIICHHOCTEH.

HenpepsiBHOCTB

byHKIIMM B TOYKE.

Knaccudukanust todek

pa3pbiBa QYHKIHH
Juddepennmans | OCHOBHBIC TpaBUIIa [1] [3,4] https://ww
HOe ucyucieHue | AuddepeHInpPOBaHUS. w.lektoriu
¢byskuun  oxHoi | [IpousBomHas croxHOU m.tv/mate
MIePEeMEHHOM. 1 00paTHOM (PYHKITHIA. maticheski

[Tonstue j-analiz

muddepenmnuana
GyHKIUH, €T0
reoMeTpUUECKUi
cMmbici. [Ipumenenne
muddepeHnuana B
NpUOIMKEHHBIX
BBIUUCIICHUSIX.
IIpaBuino Jlonurans.
PackpeiTue
HEONPEIEICHHOCTEN.
NurepBansl
MOHOTOHHOCTH,
QITOPUTM UX
OTBHICKaHHS.
OKkcTpeMyM (QyHKIUH.
HauOounbiiee u
HalMEHbIIIee 3HaUCHUs
byHKIHH,
HETpEepbIBHON Ha
OoTpe3ke. BeIykitocTs
rpaduka QyHKIHH,
TOYKH Tieperuoa.
AcumnToTsl rpaduka




¢bynkuun. O0mas
cXeMa Hcciel0BaHus
(GYHKIUHU U TIOCTPOCHUS
e€ rpaduka.

2 cemecTp

Huddepennmans
HOE HCYHUCIICHHE
byHKIUI
HECKOJIBKUX
MepEMEHHBIX.

OCHOBHBIE  TIOHSTHA.
YacTHble MPOU3BOJAHBIC
MIEPBOTO MOpsIKA.
ITonub1i
muddepeHman
GbyHKIIH.
IIpousBoHas o
HalpaBJICHUIO.
['papuent. YacTHble
IPOU3BOJIHBIE BTOPOIO
MOpsIZIKA. Teopema
[IBapua.
Juddepenmnman
BTOPOTO nopsiika.
IIpousBoaHbIE
CIIOKHOMU byHKIUH.
Kacarenbnas
IUIOCKOCTh U HOPMaJlb K
MIOBEPXHOCTH.
OKcTpeMyM  (YHKIMH.
Haubonbie U
HalMEHbIIIee 3HAYCHHE
GyHKIIH.
OMIupHUYecKne
(bopMyIIbI. Merton
HaMMEHBIINX
KBAaJ[PATOB.

[3,4]

https://ww
w.lektoriu
m.tv/mate
maticheski
j-analiz

HurerpansHoe
HCYHCIICHUE.

Heonpenenennsiii
uHTerpas. OCHOBHbIE
METO/IBI
WHTETPUPOBAHUS.
OnpeneneHHbIi
uHrerpan. @opmyiia
Herorona-Jlelioauma.
3aMeHa epeMeHHON U
dbopmyna
WHTETPUPOBAHUS 110
4acTsIM B
OTNPEICIIEHHOM
WHTETpae.
['eomeTpuueckue
MPUIIOKEHUS
OIpPEIEIEHHOTO
uHTerpana. Muterpai c
OECKOHECYHBIMU
npenenamMu
WHTETPUPOBAHUS.
WNurerpan ot
pa3pbIBHON (YHKIWH.

https://ww
w.lektoriu
m.tv/mate
maticheski
j-analiz

Huddepennnans

OCHOBHBIE IIOHATHA.

[3,4]

https://ww




HBIE YPAaBHCHUS.

Juddepennmanpabie
ypaBHEHHMS C
pa3meNéHHbIMA U C
pas3aessIoImUMUCS
NepeMEHHBIMH.
OnHopoaHbie
mQdepeHIaIbHbIe
ypaBHeHus. JIuHeliHble
mQdepeHIaIbHbIe
ypaBHEHHUS.
Juddepennmanpabie
ypaBHEHHUS BTOPOI'O
Hopsi/IKa.
Huddepenunansabie
ypaBHEHHS BTOPOTO
nopsijika,
JIOMyCKaIoIue
MOHMWKEHHUE  CTEIEeHH.
JInnelinble
OJITHOPOJIHBIE

Qg epeHIaIbHbIe
ypaBHeHus. JIuHeliHble
HEOTHOPOHEIE
muddepeHIanbHbIe
yYpaBHEHHSL.

w.lektoriu

m.tv/mate

maticheski
j-analiz

3 cemecTp

Psanrr.

YucnoBbie psABIL.
[Tpu3Haku CXOqUMOCTH
3HaKonepeMeHHbIE
PAIBL
3HaKOYepeIyIOIIrecs
PAIBL
QyHKINOHAIbHBIE
pszBL. CreneHHeble
PSLIIBL.

2]

[3,4]

Teopus
BEPOSTHOCTEM.

Kmaccnueckoe
omnpeneneHne
BEPOSTHOCTH.
CsolicTBa
BEPOSTHOCTH.
DIEeMEHTEI
KOMOHHATOPUKH.
I'eomeTpuueckas
BepoATHOCTh. Cymma
JIBYX COOBITHH.
Teopema CIIOKEHUS
BEPOATHOCTEMN
HECOBMECTHBIX
COOBITHIA.
IIpoussenenue
COOBITHH, yCIIOBHas
BEPOATHOCTh. Teopema
YMHOXKEHUS JUIST
3aBUCHMBIX  COOBITHH.
HezaBucumeie
COOBITHSL.




Teopema  yMHOXeHUSA
JUIS HE3aBHCHUMBIX
COOBITHIA. ®opmyna
IIOJIHOM  BEPOATHOCTH.
DopMyisl baiieca.
Q®opmyna  bepnyiun.
HaubGonee  BeposiTHOE
YHCIIO YCIIEXOB.
JlokanpHas u
MHTETpaJIbHAs TEOPEMBI
Myagpa-Jlamnaca.
®opmyna [lyaccona.

Marematnueckas
CTaTHUCTHKA.

BapuauuoHHbie  psijbl.
OMnupuueckas
byHKIMS
pacmpeneneHuss U ee
CBOMCTBA.
['paduyeckoe
n300paxeHue
BapUallMOHHBIX PSAIOB.
Yucnossie
XapaKTEPUCTUKHU
BapHallMOHHBIX PSIJIOB:
cpenHss
apudmeTnueckas, Mojaa
U MeJUaHa, JUCIEPCHus,
cpenHee
KBaJIpaTHYECKOE
OTKJIOHEHHE,
KOdpUITUEHT
BapHally, HaydajbHbIC
" LIEHTpaJIbHbIE
MOMEHTBI, aCUMMETPUs
n okcuecc. llonarue
MHTEPBAIILHOTO
OLICHUBAHMUS
apaMeTpoB.
JloBepurenbHbIi
MHTEpBANl Il OLEHKU
MaTEMaTH4ECKOI 0
OKHJaHUS
HOPMAaJIbHOTO
pacrpeneneHus npu
MU3BECTHOM o.
IIposepka
CTaTUCTHYECKUX

runore3. Kpurepuit Zz
K. IIupcona.




10. Ilepeyenr WHGPOPMALMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX MPH OCYLIECTBJICHHH
o0pa3oBaTeIbHOIO Mpolecca MO AWCHUIVIMHE (MOAYJII0), BK/IKYas IepedyeHb INPOrpaMMHOIO
o0ecrneyeHUs1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

WHdopMaoHHbIe TEXHOJIOTUH, UCHOIb3YEMbIE PH OCYLIECTBICHHN O0Opa30BaTEIBHOrO IMpoIecca
0 TUCIMTUINHE, TIO3BOJISIOT:
- OPTaHU30BaTh MPOIECC 00PA30BAHMUS IyTEM BU3YyaJIH3alMU M3y4aeMOi MHPOPMALIUU MTOCPEICTBOM
MCTIONIb30BAaHUS MTPE3CHTALNH, Y4eOHBIX (BHIBMOB;
- KOHTPOJIUPOBATH PE3yJIbTaThl O0yUEHUSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS;
- aBTOMATU3UPOBATh pACUCThl AHAJMTUYECKUX TIIOKa3aTejel, IMpeayCMOTPEHHBIE IPOrpaMMOi
Hay4HO-HMCCIIE0BATEIbCKOM PabOTHI;
- aBTOMATHU3UPOBATh MIOMCK HHPOPMAIMK TIOCPEICTBOM HCIOIB30BaHUSI CIIPABOYHBIX CUCTEM.

10.1. ITepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 O0ecreYeHus!

1. Microsoft Office 2010 Homep mpoaykra 14.0.6024.1000 SP1 MSO (14.0.6024.1000) 02260-
018-0000106-48095

2. Adobe Reader 9 becrmatho

3. OC Windows 7 Ilpodeccuonansnas, Microsoft Corp. Ne 00371-838-5849405-85257,
23.01.2012, 6eccpounblit

4. Open Office 4.1.5, Apache 01.02.2019, nuuen3us LGPL.

5. 7-zip.org GNU LGPL

10.2.]1epevyeHb He0OXOANMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Kaxnmprii oOydaromuiicss B TEUEHHWE BCEro Iepuoaa OOydeHHUs oO0ecreueH WHIUBUAYaTbHBIM
HEOTPAHUYEHHBIM JOCTYIIOM K AJIEKTPOHHO-OMOIHMOTEYHBIM CHCTEMAaM:

1.  DOBC «Znanium.com» IIpaBoobnamarens: OO0 «HUL] UH®PA-M» Pecypc ucmnonb3yercs ¢
2013 roga Anapec: http://znanium.com/ MOJTHOTEKCTOBBIN KOJIMYECTBO JOCTYIOB 9 265 + [P
2. DBC IPRbooks IIpaBoobmanatens: OO0 «Aii [Tu Op Memua» Pecypc ucnonb3yercs ¢ 2016
rona Anpec: http://www.iprbookshop.ru/ komudectBo moctymos 8000
3. eLIBRARY.RU (H3b) IlpaBoobnanatens: OOO «utpa-Llentp+» Pecypc ucnonbsiyercs c
2009 roma Anpec: http://elibrary.ru MOTHOTEKCTOBBIM 0€3 OTpaHMYCHUS KOJWYECTBA JOCTYIIOB
(peructpanus)
4.  DOHBb «Kubepnenunka» [IpaBoobnanatens: OO0 «Uteoc» Pecypc ucnonbzyercs ¢ 2014 rona
Anpec: http://cyberleninka.ru/ TlolHOTEKCTOBBIN 0€3 OrpaHUYCHHsS] KOJIMYECTBA JOCTYIIOB
(peructparus

10.2.]1epeyeHb He0OXOAMMBIX HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:

Kaxnapiii oOyuaromuiicss B TeUeHHWE BCEro mepuoaa oOydeHHs oOecreueH WHIUBUAYaTbHBIM
HEOTPAaHUYEHHBIM JOCTYIIOM K AJIEKTPOHHO-OMOIHMOTEYHBIM CHCTEMAaM:

5. OBC «Znanium.com» IIpaBooGmanarens: OOO «HUL] MTH®PA-M» Pecypc ucnonssyercs ¢
2013 roga Anapec: http://znanium.com/ MOJTHOTEKCTOBBIN KOJIMYECTBO JOCTYIOB 9 265 + IP
6.  OBC IPRbooks IIpaBoobaanatens: OO0 «Ait Ilu Dp Menua» Pecypc ucnonsizyercs ¢ 2016
rona Anpec: http://www.iprbookshop.ru/ komudectBo moctymos 8000
7. eLIBRARY.RU (H3b) IlpaBoobnanatens: OOO «Uutpa-Llentp+» Pecypc ucnonbssyercs c
2009 roma Anpec: http://elibrary.ru MmOTHOTEKCTOBBIM 0€3 OTpaHMYCHUS KOJWYECTBA JOCTYIIOB
(peructpanus)
8.  DOHb «Kubepnenunka» [IpaBoodmanarens: OO0 «teoc» Pecypce ucnonb3yercs ¢ 2014 roga
Anpec: http://cyberleninka.ru/ TloMHOTEKCTOBBIN 0€3 OrpaHUYCHHsS] KOJIMYECTBA JOCTYIIOB
(peructparus

11. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bI HEOOXOAUMOM VISl OCYLEeCTBJIEHUS
00pa3oBaTe/ILHOIO NMpPoIecca MO0 JMCUUILINHE (MOTYJII0)



HaunmenoBaHus criequaibHEBIX
IIOMEILEHUN U TOMEILEHUN
JUTSL CAMOCTOSITEIFHON PabOTHI

OcCHAIIIEHHOCTD
CHEMaJIbHBIX TOMEIICHUH 1
HOMEIIECHUN JUIS
CaMOCTOSTEIIBHOM PaOOThI

[IepedeHs JIMLIEH3MOHHOTO MPOTPAMMHOT0
obecriedeHus. PeKBU3UTHI
MTOATBEPKAAIOLIETO JOKYMEHTA

CrenmaibHbIC ITOMCIICHUA

V4eOHbIe ayAUTOPUH IS
IPOBE/ICHUS JICKL[HOHHBIX
samsTail 311
ya.IlepBomaiickas ,191, 3
ITaXK.

IIepenocHoe
MYJbTUMEAUNHOE
o0opypoBaHue, T0CKa,
MeOenb A ayJuTOpuid

1. Onepanmonnas cucrema « Windowsy,
norosop 0376100002715000045-0018439-
01 or 19.06.2015; cBOOOIHO
pacrmpoctpansiemoe (OecriaTHOE He
TpeOyromiee JTUIIEH3UPOBAHUS )
nporpaMMmHoe odecrnieueHue: 1.
[Tporpamma as1st BOCIIPOU3BEACHUS ayIHO
u Buneo ¢aino « VLC media playery; 2.
[Iporpamma s1st BOCIIPOU3BEACHUS ay 11O
u Buneo dainos «K-lite codecy; 3.
Oducueriit maker « WPS office»; 4.
[Tporpamma ay1st pabOTHI C apXUBaMU
«7zipy; 5. [Iporpamma 11 paboTHI €
nokymeHntamu ¢opmara .pdf «Adobe
reader»;

ITomernieHuns 111 CaMOCTOSITEILHOM pabOThI

Y4eOHas ayuTopus 1Jis
3aHATUN CEMUHAPCKOTO THUIIA,
TPYNIOBBIX U UHIUBUYJIbHBIX
KOHCYJIbTALIUH, TEKYLIETO
KOHTPOJISL U IPOMEKYTOUHON
aTTeCTallNH:

314

yn.IlepBomaiickas ,191, 3
STax.

[IepenocHoe
MYJIbTUMEIUITHOE
obopyoBaHue, 10CKa,
MeO0elb Ui ay AUTOpUi

. OnepanmonHas cucrema « Windowsy,
norosop 0376100002715000045-
0018439-01 ot 19.06.2015; cBoOOIHO
pacrmpoctpansiemoe (OecriaTHOE He
TpeOyromiee JTUIIEH3UPOBAHUS )
nporpaMMmHoe odecrnieueHue: 1.
[Tporpamma as1st BOCIIPOU3BEACHUS ayIHO
u Buzeo daitnoB « VLC media player»; 2.
[Tporpamma as1st BOCIIPOU3BEACHUS ayIHO
u Buzeo ¢ainos «K-lite codecy; 3.
Oducnerit maker « WPS office»; 4.
[Tporpamma ay1st paboOTBI C apXUBaMU
«Tzip»; 5. [Iporpamma 1t paboTHI €
nokyMmeHntamu ¢opmarta .pdf «Adobe
reader;




JlonojiHeHUsI ¥ U3MeHEHUs B padoyeil mporpamme
3a / y4eOHbIi roa

B paGouyto nmporpammy

(HaMMEHOBaHUE TUCLUILINHDI)

IJI HAITpaBJICHUSA (CHGI_II/IaJ'ILHOCTI/I)

(HOMEp HarpaBieHus (CIEIUATBFHOCTH)

BHOCATCA CICAYOIHNE JOMMOJIHCHUSA U U3MCHCHUA:

I[OHOJ'IHCHI/IH 1 U3MCHCHUSA BHEC

(momxnOCTh, @.M1.0., moanuce)

Pabouyas nmporpamma nepecMoTpeHa U 0J100peHa Ha 3aceTaHuH KadeIpbl

(HammMeHoBaHUE Kadeaphl)

« » 20 T

3aBenyromnuit kadenpoit

(TToamnuck) (®.1.0.)



