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KA®EJIPA JKOHOMUKHU M T'YMAHUTAPHO-NIPABOBLIX M CIHUILINH

Pacnpenesienue 4acoB AMCUMILIMHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2) 3(2.1)
Kypce>) Hroro
Henens 17 2/6 19 1/6 16 3/6
B 3anstuit vio | eo | v | e | vyo | P | vn PIl

Jlexuyu 54 |54 (36 |36 |32 |32 |122 (122
INpaktHyeckue 54 |54 (36 |36 |48 |48 |138 (138
Hroro ayx. 108 (108 | 72 |72 |80 |80 |260 (260
KonTtakTHas padora 108 | 108 |72 (72 |80 (80 |260 | 260
Cam. pabora 36 [36 |72 |72 | 100 | 100 | 208 | 208
Yacel Ha KOHTPOITh 36 |36 36 [36 [72 [72
HUroro 180 | 180 | 144 | 144 | 216 | 216 | 540 | 540
OCHOBAHMUME

Y4eOHbIi TUTaH yTBEPKAEH yuEHBIM coBeToM By3a oT 03.03.2026, mporoxoi Ne 9.
[Iporpammy cocraBui(u): Kaum. (u3.-MaT.HayK, Joi., Apanuna-Apamnosa E.C.

3aB. kadempoii: CeparokoBa FO.A.



1. HIEJIX OCBOEHUSA TN CITUIIJIMHbBI

11 MIPUBUTHC HABBIKOB COBPEMCHHBIX BUIOB MATEMATHICCKOI'O MBITIIJICHUS, q)OpMHpOBaHI/Ie Yy CTyaeHTa Hpe)ICTaBHeHI/IfI 00
OCHOBHBIX IIOHATHAX MaTEMaTHKU, O6y‘IeHI/Ie CTYACHTOB OCHOBHbBIM MAaTEMAaTHYCCKUM MCTOAAM,pPa3BUTHUC NHTCIIJICKTA
CTYACHTOB U CIIOCOOHOCTEH K JIOTUYCCKOMY U aJITOPUTMHUYUCCKOMY MBIIIIJICHUIO, UCIIOJIb30BAHNC MAaTEMATUYCCKUX METOJOB
1 OCHOB MAaTEMAaTUYICCKOIro MOACIIMPOBAHHUS B HpaKTH‘ICCKOﬁ JACATCIIbHOCTH

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS M CITUITJIMHBI

YK-1: CnocobeHn OCYHICCTBJIATH INOUCK, KpI/ITI/I'{eCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(i)OpMaHI/II/I, IMPUMCHSATH CHUCTEMHBIH noaxon AaJist
peuieHus MOCTABJICHHBIX 3a1a4

VK-1.1: Ananusupyet 3aaqy, BELICISA ee 0a30BbIe COCTABIIIONINE, ONPECNACT, HHTEPIPETUPYET H PAHKUPYST HHPOPMAIHUIO,
TpeOyeMylo IS PelleHUs] [TOCTaBIEHHOH 3a1aun

VK-1.2:  OcyrmecTBisieT HOMCK HH()OPMAIH JUTS PEIISHUS ITOCTaBICHHON 3a1a4uM 110 Pa3JIMYHBIM THIIAM 3aIIPOCOB HMEIOIICHCS
nHdopmanu

VK-1.3: PaCCManI/IBaeT H npeajaract BO3MOXXHbBIC BaApUaHThI pCHICHUS IOCTaBJICHHOMN 3aJa4u, OLCHMUBasA UX JOCTOMHCTBA U
HCI0CTAaTKU

B pe3yabTaTre 0CBOCHHS JUCHHUILINHBI 00y4AIOIIUIiCH 10JIKEeH:

3HaTh:

- IPUHLMIBI aHAJIKM3a 3aJ1a4, BBIJEICHHS UX KITIOUEBbIX KOMIIOHEHTOB, a TAKXKE METObI HHTEPIIPETALUN 1 PAHKUPOBAHUS
uHbOpManuK (CooTHeceHO ¢ uHaukaropom YK-1.1);

- pa3IMYHbIEe CTPATErUU U UCTOUHMKHU MOMCKa HHPOPMALUH, a TaKKe TUITBI HHOPMAIIMOHHBIX 3alIpOCOB  (COOTHECEHO ¢
uaaukatopom YK-1.2);

- METO/IbI OLIEHKH BAPUAHTOB PEIICHHUsI 33144, BBISBICHHUS X MPEUMYIIECTB M HEIOCTATKOB (COOTHECEHO ¢ uHauKaTopoM YK-1.3).

YMmeTs:

- QHAJIM3MPOBATh IIOCTABIICHHYIO 3a/1a4y, BBIICIATH €€ OCHOBHBIC 3JIEMEHTHI, HHTSPIIPETUPOBATh U PAHXUPOBATH HEOOXOTUMYIO
uHpopMaLKoo (COOTHECEHO ¢ MHanKaropom YK-1.1);

- OCYILIECTBIJIATH IIOMCK TpeOyeMoii nH(OPMAIIUK JUTs PEIICHHUS 33a4H, HCIIOIb3Ys Pa3IMYHbIC THIIBI 3aI[POCOB M HCTOYHUKH
(coorreceHo ¢ uaukaropom YK-1.2);

- paccMaTpHBATh M MPEIaraTh BO3SMOXKHBIC BAPHAHTHI PEIICHHUS TIOCTABIICHHOI 3a/1a4H, OLICHUBAsI X JTOCTOMHCTBA M HEIOCTATKH
(coorneceno ¢ unaukaropom YK-1.3).

Buagern:

- HABBIKAMH aHAJIN3a 3a/1a4, BBIICICHUS UX 0a30BbIX COCTABIIIOIINX, HHTEPIPETALNN U PAHKUPOBAHHUS HHPOPMAIMH (COOTHECEHO C
nHaukaropom YK-1.1);

- YMEHHEM OCYIIECTBIIATH LICICHAIPABICHHBII MOUCK HH(OPMALIUH IT0 PA3HOOOPA3HBIM 3aIPOCaM ISl PEIICHHS TOCTABICHHBIX
3a1a4 (CooTHeCeHO ¢ uHaAnKaTopom YK-1.2);

- CIOCOOHOCTBIO PACCMATPHBATH U MPELIATaTh PA3IMYHbIC BAPHAHTHI PEILCHHS IOCTABICHHOM 3a1a4l, TPOBOAUTH UX KOMILICKCHYIO
OIIEHKY (CcooTHECeHO ¢ nHmukaropom YK-1.3).

3. CTPYKTYPA U COAEP)KAHUE JUCHUTIJINHbBI

Pazgen 1. OcHOBBI TeOpUH MHOKECTB U IJ1€MEHTbI JINHEHHOH aareopsbl

Bua 3ausitus / Cemectp /| KoauuecTBo
Ne HaumeHoBaHUe TeMbl, KPaTKOe COAep:KaHue KoMmmnerenuuu
pa6otel / popma ITA Kypc 4acoB

Tema 1.1. OcHOBHBIE TOHATHS TeoprH MHOXecTB.[IoHsATHE MHOKECTBa. YK-1

IIpumepbl. MOIHOCTH MHOXKECTBA YK-1.1
11 Jlek1mOHHbIE 3aHATHA 1 4

Omnepanun HaJl MHOXXECTBaMH: 00bEINHEHHUE, TIEpecedeHne, Pa3HOCTb, VK-1.2

JIOTIOJTHEHNUE, TIPOU3BEICHIE MHOKECTB VK-1.3

Tema 1.1. OcHOBHBIE TOHATHS TeOpHH MHOXecTB.[IoHsATHE MHOXKECTBA. YK-1
12 IIpumepsl. MOIHOCTH MHOXKECTBA IIpakTHyeckue 1 6 YK-1.1

’ Omnepanuu HaJ MHOXXECTBaMU: 00bEIHMHEHHE, TIepecedeHIe, pa3HOCTb, 3aHATHS VK-1.2

JIOTIOJTHEHNUE, TIPOU3BEICHIE MHOKECTB VK-1.3

Tewma 1.2. JlekapToBasi ¥ MOJISIPHAS CHCTEMBI KOOPIUHAT Ha TIOCKOCTH. YK-1

JlekapToBasi cucreMa KOOpAWHAT Ha ItockocTH. [lonspHas cucrema YK-1.1
13 JIeKIMOHHBIE 3aHSATHS 1 6

KOOPJMHAT Ha IUNIOCKOCTH. 3aBUCHMOCTD MEX]y JEKapTOBBIMHU U VK-1.2

MOJISIPHBIMHA KOOPIMHATAMH. YK-1.3

Tewma 1.2. JlekapToBasi ¥ MOJISIPHAS CHCTEMBI KOOPIWHAT Ha TIOCKOCTH. YK-1
14 JlekapToBasi cucremMa KOOpAMHAT Ha III0CKOCTH. [lonmspHast cucrema IIpakTHueckue 1 4 YK-1.1

' KOOPJMHAT Ha IUNIOCKOCTH. 3aBUCHMOCTD MEX]y JEKapTOBBIMHU 1 3aHATHSA VK-1.2

TIOJISIPHBIMH KOOPIMHATAMH. VYK-1.3

Temal.3. Pacumpenue noustust uncia. KoMmiekcHele umcna. VK-1
15 Jlek1IMOHHBIE 3aHATHS 1 8

HarypaibHble uncna, 1esble Yuciia, paroHalbHbIe YHCIa. YK-1.1




JNEUCTBUTENIbHBIC YHCTIA.
Meton MaTemMaTH4ECKON WHIAYKIIAUA. YuciioBble MHOXKECTBA.
Pacmnpel—me IIOHATHA YHrCJIa.

KomrutekcHble unciia. ApudMerrHyeckue qelCTBUS HaJl KOMITIEKCHBIMH YK-1.2
yucnamy. VX reoMmetpuueckoe n3o0paxkeHue. YK-1.3
Tpuronomerpuyeckast popmMa KOMIUIEKCHOTO YHCIIA. Y MHOKECHUE U
JIeNICHUE KOMITJIEKCHBIX YUCEJ, 3alINCAHHBIX B TPUTOHOMETPUYECKOH
dopwme.
Temal.3. Pacupenue nousatus yucia. KommiekcHsle yucia.
HarypasbHble uncia, nelble 4ucia, paljuoHaIbHbIe YUCTIA.
JIeHCTBUTEIIbHBIEC YUCIA.
Meron MaTeMaTH4ecKOil HHAYKIUHU. UKCIOBbIE MHOXKECTBA. VK-1
16 Pacmmpenne noHATHA YuCTa. IIpakTnyeckue 1 12 VK-1.1
' Komriekchsle uncina. ApudgmMeTnueckue AeicTBUs Hall KOMILIGKCHBIMH 3aHATUSA VK-1.2
yuciaamMu. X reomerpudeckoe H300paxxeHue. VK-1.3
Tpuronomerpuueckas popmMa KOMIIIEKCHOI'O YUC/IA. Y MHOXKEHUE U
JACIICHUEC KOMIIJICKCHBIX YHUCECII, 3alITMCAHHBIX B Tpl/ll"OHOMCTpI/I'iCCKOﬁ
dopwme.
Tema 1.4. Matpunsl. Onpenenuren.
Martpunpl. CloxeHne, yMHOKEHHE MAaTPULl, YMHO)KEHHE MAaTPUIIbI Ha VK-1
17 |Uucio, TPAHCIOHNPOBAHKE MATPHLL. JTeKIHORHbIE 3AHSTHS 1 10 VK-1.1
OnpenenuTeny MaTPUIL BTOPOTO U TPEThero mnopsakos. ObparHast VK-1.2
martpuna. Kputepuit obpatumoctr. Beranciienue o0paTHOH MaTpHIBL. VK-1.3
Panr maTpuibl.
Tema 1.4. Matpunsl. OnpenenuTen.
Martpurpl. ClokeHne, yMHOKEHHE MaTPHILl, YMHOKEHHE MAaTPHUIIBI Ha VK-1
18 |"HCa0, TPAHCTIOHMPOBAHNE MATPHIL. IIpakTHyeckue 1 8 VK-1.1
OmnpenenuTeny MaTPHUIL BTOPOTO U TPEThero mopsakos. O6paTHas 3aHATHUS VK-1.2
martpuna. Kputepuit obpatumocTtr. Borancienue o0paTHOi MaTpHIBL. VK-1.3
Panr wmatpuipl.
Tema 1.5 Cucrembl IMHEHHBIX aIreOpandecKux ypaBHEHHUIT
Pemenune cucremsl MmeronoM oOpatHoi Matpuisl. Popmynsl Kpamepa. VK-1
19 Teopema KpOHeKepa-Kanennnu 0 paspelMOCTH CHCTEMBI ypaBHEHHH. JIeKIORHbIC 3AHSTHS 1 4 VK-1.1
OpnHopoaHas cucTeMa N JIMHEWHBIX YPaBHEHUH ¢ N HEW3BECTHBIMU. VK-1.2
dyHnaaMeHTaIbHAS CUCTEMA pelieHui. CBSI3b MEXAY peleHHeM VK-1.3
HEOIHOPOJHBIX  OJHOPOJHBIX CHCTEM JIMHEHHBIX YpaBHEHHI
Tema 1.5 Cuctembl THHEHHBIX aareOpandecKux ypaBHEHHH
Pemenne cucremsl MeToioM 00patHoi MaTpuisl. @opmysel Kpamepa. YK-1
110 Teopema Kponexepa-Kaneniau o pa3pemmmMocT# CHCTEMBI YpaBHEHHH. IIpakTnueckue 1 6 VK-1.1
OpnHopoaHas cucTeMa N JMHEHHBIX YPaBHEHHH ¢ N HEU3BECTHBIMU. 3aHATUS YK-1.2
dyHnaaMeHTaIbHAS CUCTEMA pelieHui. CBSI3b MEXAY peleHHeM VK-1.3
HEOIHOPOJHBIX M OJHOPOIHBIX CHCTEM JINHEHHBIX YpaBHEHHUH
VK-1
111 IpopaboTka nekuuii, pabota ¢ TUTEpaTypoii, MOATOTOBKA K CamocTosiTensHast 1 10 VK-1.1
KOHTPOJIBHOM paboTe pabora YK-1.2
VK-1.3
Pa3pen 2. AnanuTnyeckas reoMeTpust
Bua 3ausitus / Cemectp /| KoauuecTBo
Ne HaumeHoBaHUe TeMbl, KPATKOe COAep:KaHue KoMmnerenuuu
pa6otel / popma ITA Kypc 4acoB
Tema 2.1 DmeMeHTHI BEKTOPHOU anreOphl. YK-1
21 [onsrue BexTopa. KommHeapHbie BEKTOPHI, KOMILIaHAPHBIE BEKTOPHI, (R —— 1 6 YK-1.1
OCHOBHBIE TTOHSTHS. IPUMEPHI VYK-1.2
JIuHeliHbIe 1 TMHEWHBIC ONlepaliy HaJl BEKTOpaMH VK-1.3
Tewma 2.1 DmeMeHTHI BEKTOPHOH anreOphl. YK-1
22 [onsrtue BexTopa. KommHeapHbie BEKTOPHI, KOMILIAaHAPHBIE BEKTOPHI, IIpakTHyeckue 1 8 YK-1.1
' OCHOBHBIE TTOHSTHS. TIPUMEPHI 3aHATUS VK-1.2
JIvHeliHbIe U TMHEWHbIE Ollepaluy Hajl BEKTOPAMU VK-1.3
N YK-1
Tema 2.2. OCHOBBI aHATIMTHYECKOH T€OMETPHH. VK-1.1
2.3 | PasnuuHble ypaBHEHHMS PSAMOM Ha IUIOCKOCTH. Jlek1mOHHbIE 3aHATHA 1 4 YK-l. 2
PasnuaHbIe ypaBHEHUS TUIOCKOCTH. VK-1.3
N YK-1
Tewma 2.2. OCHOBBI aHATUTHY €CKOU TEOMETPHUH.
2.4 | Pa3nuuHble ypaBHEHHUS MPSIMON HA TIOCKOCTH. Tpaxieciue 1 6 VK11
Paznu4HbIe ypaBHEHUS TUIOCKOCTH. AT VK12
VK-1.3
. YK-1
Tewma 2.2. OCHOBBI aHATUTHY €CKOU T€OMETPHH.
2.5 | PasnuuHble ypaBHEHHUS MPSIMON HA TIOCKOCTH. CamoctosTensaz 1 12 VK11
Paznu4HbIe ypaBHEHUS TUIOCKOCTH. padora VK12
VK-1.3
YK-1
Tewma 2.3. KpuBbie ¥ MOBEPXHOCTH BTOPOTO MOPSIIAKA. VK-1.1
2.6 | OmpeneneHusi, ypaBHEHHsI, CBOMCTBA KPUBBIX BTOPOTO TOPSIKA JlekImOHHbIE 3aHATHS 1 12 YK-ll 2

OHpC,HCJ'ICHI/ISI, YpaBHEHUS, CBOMCTBa HOBCpXHOCTeﬁ BTOpPOTI'O IHOpsiAKa

YK-1.3




YK-1
Tema 2.3. KpuBble M IOBEPXHOCTH BTOPOTO MOPSIIIKA.
. IIpakTnyeckue VK-1.1
2.7 | Ompenenenus, ypaBHEHUs], CBOMCTBAa KPUBBIX BTOPOT'O IOPsIIKA SO 1 4 VK-1.2
OmnpeneneHusi, ypaBHEHHs, CBOMCTBA OBEPXHOCTEH BTOPOTO MOPsIIKa YK-1.3
YK-1
28 IMpopaborka nexuuii, pabora ¢ JIMTEPaTYpOil, IOATOTOBKA K CamocTosTenbHast 1 14 VK-1.1
' KOHTPOJILHOW paboTe pabora YK-1.2
YK-1.3
Pazpnen 3. IlocaenoBarensnoctu. Ilpenes pynkuuu
Buj 3ausrus / Cemectp /| KosmmuectBo
Ne HanmeHoBaHMe TeMbl, KPaTKO€e cOiepKaHUe Kommnerenmun
pabotsl / opma ITA Kypc 4acon
VYK-1
Tema 3.1. TlocnenoBaTebHOCTH. VK-1.1
3.1 |IlocnenoBatenbHOCTH, UX cBOWCTBA. [Ipenen yncioBoit Jlek1moHHbIC 3aHATHS 2 4 YK—l.Z
0CJIEI0BATEIbHOCTH VK-1.3
YK-1
Tema 3.1. TlocnenoBaTembHOCTH.
. o IIpakTuueckue YK-1.1
3.2 | IlocnenoBatenbHOCTH, UX cBOWCTBA. [Ipenen yncioBoit 2 2
TOCTIENI0BATENEHOCTH AT YR-12
A VK-1.3
YK-1
Tema 3.1. TlocnenoBaTembHOCTH.
o . CaMmocrosiTenbHas VK-1.1
3.3 | [MocnenoBatenbHOCTH, X cBOWCTBA. [Ipenen yncioBoit 2 2
TI0CJIEI0BATEIBHOCTH pabora YK-1.2
YK-1.3
. N K-1
Tema 3.2 OyHxuMs 0JHON epeMEHHON. YSI; 11
3.4 | Onpenenenue, ciocoObl 3ananus. CBoiicTBa GyHKIMIL. Di1eMeHTapHbIE Jlek1moHHbIC 3aHATHS 2 4 YK-1.2
¢yukiun. CnoxHast GyHKIHS. YK-1:3
. . K-1
Tema 3.2 OyHKMsa 0JHON EpEMEHHOM. v
N N IIpakTHueckue VK-1.1
3.5 | Onpenenenue, ciocoObl 3amanus. CBoricTBa GyHKIMNA. DIeMeHTapHbIE 2 6
¢byukiun. CnoxHast QyHKIH SARATHA VK12
Y. : VK-1.3
VK-1
36 IpopaboTka nekuuii, pabota ¢ TMTEpaTypoOii, MOATOTOBKA K CamocTosiTensHast 2 10 VK-1.1
' KOHTPOJIbHOM paboTe pabora YK-1.2
YK-1.3
Tema 3.3. [Ipenen gyHkuuu B TOuKe, Ha 6eckOHEUHOCTH. OCHOBHBIE VK-1
TeopeMsl o npenenax. HenpepoiBHocTs dyHkimu.CoiictBa YK-1.1
3.7 P per onpep ym JlexkimoHHbIE 3aHATHA 2 6
HenpepbIBHBIX QyHKIWA. HenpepsIBHOCTH OCHOBHBIX 3JI€MEHTapHBIX YK-1.2
¢byukimii. beckoHeuyHO Masbie 1 6ECKOHEYHO OOJIbIINEe, UX CBOWCTBA. YK-1.3
VK-1
Tema 3.3. ®@ynxunn.CpolicTBa HEMPEPHIBHBIX ()YHKIIUH.
YHEI pep by " IIpakTnyeckue VK-1.1
3.8 | HempepbIBHOCTh OCHOBHBIX dJIeMEHTapHBIX (QyHKIHA. beckoneuHo 2 8
. 3aHATHA YK-1.2
MaJble 1 6€CKOHEYHO OOJbIINE, UX CBOWCTBA.
VK-1.3
VK-1
39 IpopaboTka nekuuii, pabota ¢ TUTEpaTypoii, MOATOTOBKA K CamocTosiTensHast 2 20 VK-1.1
' KOHTPOJBHOI paboTe pabota VYK-1.2
VK-1.3
Paznen 4. InddepennmnanbHoe ucuncienne GyHKINUA 0HOM MepeMeHHOM
Bun 3anstus / Cemectp /| Kosmuectso
Ne HaumeHoBaHUe TeMbl, KPaTKOe COAep:KaHue KoMmmnerenuuu
pa6otel / popma ITA Kypc 4acoB
Tema 4.1 Ipoussoanast hyHKIMH, quddepeHnna.
IpousBoanast. ['eomeTpudeckuii 1 HU3MUSCKUI CMBICIT IPOM3BOIHOM.
[pou3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX (yHKIMH. [IpaBuna YK-1
¢ hepeHIIPOBaHHUS. YK-1.1
41 |* (bepennup . JleKunOHHBIE 3aHATHS 2 8
Juddepennnan. [Ipumenenne quddepennnana anst mpuOIMKEHHBIX VYK-1.2
BBIYHCIICHUSIX. VK-1.3
IMpousBoausie u auddepeHnnaibl BEICHHX TOpsaKoB. OCHOBHbIC
TeopeMbl i hepeHInaIbHOTO UCUH CIICHHS
Tewma 4.1 IlpousBoaHas GyHKIMH, TruddepeHnat.
IIpousBomgHas. ['eomeTpuueckuii 1 GU3NIECKUIT CMBICIT TIPOU3BOIHOIA.
[Ipon3BoaHBIE OCHOBHBIX 3JIeMEHTapHBIX QyHKIwiA. [TpaBmuna YK-1
nud hepeHIpOBaHuSI. IIpakTHyeckue VK-1.1
4.2 . 2 6
Juddepennnan. [Ipumenenne nuddepennuana st mpuOIMKEHHBIX 3aHATUS YK-1.2
BBIYHCIICHHUSIX. VK-1.3
IMpousBoausie u auddepeHnnaIbl BEICHHX TOpsaKoB. OCHOBHbIC
TeopeMbl i hepeHInaIbHOTO UCUH CIICHHS
Tema 4.2 [Ipumenenne au¢¢epeHnNaNIbHOro UCHUCIEHUS K YK-1
4.3 P Aupepenn N Jlek1IMOHHBIE 3aHATHS 2 8
UCCIIEIOBAHUIO M IIOCTPOEHHUIO rpadukoB QyHKLUH VK-1.1




VYcnoBust Bo3pacTaHus U yObIBaHUs GpyHKIHMH. DKCTpeMyM (QyHKIUU
(MakcuMyM u MUHUMYM). HeoOxonuMble U JOCTaTOUHBIE YCIIOBUS

JKCTpEMyMa. YK-1.2
BoruyTocTh, BHITYKJIOCTh U TOUKHU Nepernda rpaduka GyHKIUH. VK-1.3
AcumnTots! rpaduka ¢pynkinun. O61mas cxema ucciaenoBaHus QyHKIUH
U [I0CTpOEHHE ee rpaduka
Tema 4.2 Ilpumenenne nudepeHInalbHOr0 HCUUCICHUS K
HCCIIEIOBAHUIO M TOCTPOEHHUIO rpadukoB GyHKUUH
VYcnoBust Bo3pacTaHus U yObIBaHUS GyHKIMU. DKCTpeMyM (GyHKIUH VK-1
44 (MakcuMyM 1 MUHUMYM). HeoOxonuMble U 1OCTaTOYHBIE YCIOBUS IIpakTnyeckue 2 6 VK-1.1
' 9KCTpEMyMa. 3aHATHS VK-1.2
BoruyTocTh, BHITYKJIOCTh U TOUKHU Nepernda rpaduka GyHKIUH. VK-1.3
Acumnrotsl rpaduka Gyrkiun. O61mas cxema ucciae0BaHus pyHKIUH
U [10CTpOEHHE ee rpaduka
VK-1
45 IIpopabortka nekuuii, pabota ¢ IUTEPaTypOil, HOATOTOBKA K CamocTosiTensHas 2 2 VK-1.1
' KOHTPOJIBHOH paboTe pabora YK-1.2
YK-1.3
VK-1
46 Ipopabotka nekuuii, paboTta ¢ IUTEpPaTypoOii, TOATOTOBKA K CamocTosiTensHast 2 38 YK-1.1
' KOHTPOJIBHOM paboTe pabora YK-1.2
YK-1.3
Pa3pen S. UaTerpajabnoe ucunciaenne pyHKIui oxHON nepeMeHHoi
Bupn 3ansaTus / Cemectp /| KoanuecTBo
Ne HaumeHoBaHue TeMbl, KPaTKOe CO/lep:KaHUe Komnerenuun
padéotsl / popma ITA Kypc 4yacos
Tema 5.1. IlepBooOpasHas ¢ynkuus. HeonpeneneHnsliit uuterpai, ero
CBOJCTBa. VK-1
MerTozbl HHTErpHUPOBaHKS (3aMEHA IEPEMEHHON B HEOIPE/ICIICHHOM VK-1.1
5.1 |unrerpane. ®opmyna HHTErpUPOBaHUS 110 YacTsM.) IHTerpupoBanue Jlek1inoHHbIE 3aHATHA 2 6 YK-1.2
OCHOBHBIX 3JIeMEHTapHbIX GyHKIMHA. VHTerpupoBanne panuoHaIbHBIX YK-1.3
npobeii. MHTerpupoBaHie TPUTOHOMETPUIECKUX U IPOCTEH X '
UPPALMOHATIBHBIX (HYHKIMH
Tema 5.1. IlepBoobpasuas ¢pyukuuns. HeonpenenenHsiit uHTErpa, ero
CBOJCTBA. 3 VK-1
MeTobl HHTETPUPOBAHUS (3aMEHA IIEPEMEHHOI B HEONPEAEICHHOM TpaxTuueckue VK-1.1
5.2 | uarerpasne. ®opMyia HHTErpUPOBAHMUS 10 YacTsM.) MHTerpupoBanue SAHSTI 2 8 VK-1.2
OCHOBHBIX 2JIeMEHTapHbIX GyHKUMHA. VIHTerpupoBaHue palHOHaAIbHBIX YK-1'3
npobeii. MHTerpupoBaHie TPUTOHOMETPUIECKUX U IPOCTEH X '
UPPALMOHATIBHBIX (HYHKIMH
Tema 5.2. OnpeneneHHbIi HHTETpa. (3aMEHBI IEPEMEHHOI; VK-1
HMHTETPHPOBAHHE 10 YACTIM) AJIs1 ONPEeIeHHOr0 HHTerpaa. VK-1.1
5.3 | OnpeneneHHbli HHTErPaJ, €ro TEOMETPUIECKUI CMBICI, CBOICTBA. JlexkimoHHbIE 3aHATHA 3 6 YK-1.2
®dopmyia Herorona-Jleibuumna. YK-ll 3
MeTonbl HHTETPUPOBAHUSL. )
Tema 5.2. OnpeneneHHbIi HHTETpa. (3aMEHBI IEPEMEHHOI; VK-1
HHTErpHPOBAHHE 110 4acTAM) IS OMPE/IENIEHHOT0 HHTerpasa. TpaxTuueckue VK-1.1
5.4 | OmpeneneHHbINH MHTETpal, €ro TeOMETPUIECKUI CMBICI, CBOHCTBA. 3 6
N 3aHATHA VK-1.2
®dopmyna Herotona-Jleii6uuna. VK-1.3
MeToabl HHTETPHPOBAHHS. )
. VK-1
Tema 5.3 'eomeTpuUecKue MPIIIOKEHHS OMPENeIEHHOr0 HHTEeTpaa:
N ] IIpaktHueckue YK-1.1
5.5 | BeIYKCIICHUE TUIOIIA I KPUBOJIMHEHHOM Tparennuy; BbIYHCICHUE IIHHbI 3 2
JIyTH KPUBOW; BEIYUCIIEHHE 00BEMA Tella BpalleHusI. 3auHATHA zij%
VK-1
Tema 5.4. HecoOCcTBEeHHBIN HHTETpAIT YK-1.1
5.6 . JleKunOHHBIE 3aHATHS 3 4
CBoiicTBa, MpUMEPHI BEIYUCICHHS VYK-1.2
VK-1.3
VK-1
57 Tema 5.4. HecoOCcTBEHHBIN HHTETpAT IIpakTHyeckue 3 2 YK-1.1
' CBoiicTBa, MpUMEPHI BEIYUCIECHHS 3aHATUS VK-1.2
VK-1.3
. VK-1
Tema 5.3 T'eoMeTprUecKre IPUIIOKEHUS OMPEACIEHHOr0 HHTErpana: VK-1.1
5.8 | BeIuKCIICHME IUIOMIA 1 KPUBOJIMHCHHOM TPaNeliy; BHIYMCICHUE AITHHbBI JIeKIMOHHBIE 3aHSATHS 3 6 YK-ll 2
JIyTH KPUBOI#i; BBIYMCIICHHE 00bEMA Tella BpaleHuUSI. '
VK-1.3
VK-1
59 IIpopaboTka sekiuii, paborta ¢ TUTEPaTypOH, IIOATOTOBKA K CaMocrosTenbHas 3 20 VK-1.1
' KOHTPOJIBHO# paboTe pabora YK-1.2
VK-1.3

Pazpgeu 6. O0bikHOBeHHbIE M depeHInATbHbIC yDABHEHHS.




Buja 3ausrus / Cemectp /| KosmuecTBo
Ne HaumeHoBaHHe TeMbl, KPaTKOe CO/lep:KaHue Komnerenuun
pabotsl / opma ITA Kypc 4acoB
VK-1
Tema 6.1. uddepenunansusie ypaBHeHHs 1-ro mopsaka VK-1.1
6.1 | OcHoBHble onpenenenus.Pasmuunsie Tunsl 1ud. ypaBHeHuil. CriocoObt JlekimoHHEIE 3aHATHA 3 4 YK-1.2
petienus aud. ypaBHEHUH. YK-1.3
Tema 6.1. lucddepennpanbubie ypaBHeHus | -ro mopsiika YK-1
- P yp P . IIpakTuueckue VK-1.1
6.2 | OcHoBHble onpenenenus.Pasanunbie Tunsl 1ud. ypaBHeHuil. Crioco0bt 3 8
. 3aHATHA VK-1.2
petienus aud. ypaBHEHUH. VK-1.3
VK-1
63 Tema 6.2. Jluneiinsie quddepeHunanbHbIe ypaBHEHUS 2-T0 MOpsAKa ¢ IIpakTnyeckue 3 4 VK-1.1
' MOCTOSTHHBIMU KO3 () (hHIIeHTaMU 3aHATHA VK-1.2
YK-1.3
VK-1
6.4 Tema 6.2. Jlunelinsle nudpepeHnnanbHbIe ypaBHEHHS 2-T'0 MOPsAKA JTeKIHORHbIE 3AHSTHS 3 4 YK-1.1
HOCTOSIHHBIMU KO3 pHULIMeHTaMu YK-1.2
YK-1.3
VK-1
65 Tema 6.3.Cucremsl JInHeHHbIX  AU(depeHIHaNbHBIX YyPaBHEHHH ¢ IIpakTHueckue 3 4 YK-1.1
' HOCTOSIHHBIMU KO3 ULIMeHTaMu 3aHATUS YK-1.2
YK-1.3
VK-1
6.6 Ipopabotka nekuuii, paboTta ¢ TUTEpPaTypOii, TOATOTOBKA K CamocTosiTensHast 3 30 VK-1.1
' KOHTPOJIBHOM paboTe pabora YK-1.2
YK-1.3
Pasnen 7. Paasl
Bupn 3ansTus / Cemectp /| KoanuecTBo
Ne HaumeHoBaHHMe TeMBbl, KPaTKOe CO/lep:KaHUe Komnerenuun
pa6éotsl / popma ITA Kypc 4yacoB
VK-1
YK-1.1
7.1 | Yucnossle ¥ (yHKIMOHATIBHBIC PSIbL. Jlek1inoHHbIE 3aHATHA 3 2 VK-1.2
YK-1.3
VK-1
IIpaktuueckue VK-1.1
7.2 | Yucnossle ¥ (HyHKIMOHATIBHBIC PSIIbL. 3 6
byt pAn 3aHATHA YK-1.2
VK-1.3
VK-1
73 IpopaboTka nekuuii, pabota ¢ TUTEpaTypoii, MOATOTOBKA K CamocTosiTensHast 3 14 VK-1.1
' KOHTPOJIBHOM paboTe pabora YK-1.2
YK-1.3
Pasnen 8. ®yHKIUM HECKOJIBKHX NEPEeMEHHBIX
Bup 3ansaTus / Cemectp /| Kosmuectso
Ne HaumeHoBaHUe TeMbl, KPATKOe COAep:KaHue KoMmnerenuuu
pa6otel / popma ITA Kypc 4acoB
OyHKIMU HECKOJIBKUX MTEPEeMEHHbIX, 007acTh onpenenenus. [pexen n
HENPEepPBIBHOCTh ()YHKIIMU HECKOJBKUX MepeMeHHbIX. OCHOBHBIC
CBOWCTBA HEMPEPHIBHBIX (HYHKIHA. YK-1
YacTHbIe TPOU3BOAHBIE U AN epeHIpoBaHne ()YHKINT HECKOIBKUX YK-1.1
8.1 P A sudepentp ymt JleKunOHHBIE 3aHATHS 3 4
mepeMeHHbIX. YacTHBIE MTPOU3BOIHbBIE U AU PEepEHIINATBI BHICIIHX VYK-1.2
nopsiakoB.  JnddepennupoBanne HESIBHBIX GYHKIHNA. DKCTPEMYMBI VYK-1.3
(byHKIHMH HECKOJIBKUX MepeMeHHbIX. HaxoxneHne HanboIbImux u
HAMMEHbIINX 3HAUYCHUH (YHKIMH.
OyHKIMU HECKOJIBKUX MEPEMEHHBIX, 00J1acTh onpexaenenus. [Ipexen n
HENPEepBIBHOCTh (YHKIIMN HECKOJIBKUX TepeMeHHbIX. OCHOBHBIC
CBOWCTBA HEMPEPBIBHBIX (PYHKITHIA. YK-1
8.2 YacTHble TpOM3BOIHBIE U TG epeHInpoBaHNe (YHKIHHA HECKOJIBKUX IpakTiueckue 3 10 VK-1.1
' nepeMeHHbIX. YacTHbIe TPOM3BOAHBIC U JU((BepeHIIHaIbl BBICIINX 3aHATHS VK-1.2
mopsiakoB.  JInddepeHnupoBanne HeSIBHBIX GYHKIUH. DKCTPEMYMBI VYK-1.3
(byHKLHMH HECKOJBKUX MepeMeHHbIX. HaxokneHne HanboIbInX U
HAMMEHbIINX 3HAYCHUH (YHKIMH.
VK-1
3amaua 06 00bEME UIMHAPHYECKOTo Opyca. J[BoitHOIl 1 TpoitHON YK-1.1
8.3 A . AP pyca- A R JleKuMOHHBIE 3aHSATHS 3 2
HHTETpabl, X CBOMCTBA U BHIYHCIICHHE VK-1.2
VK-1.3
. N N VK-1
8.4 3agava 06 06bEMe HUIMHAPHYEcKoro Opyca. [{BoiHOI 1 TpOitHO# Ipaktuueckue 3 6 VK11
' HHTETPajbl, UX CBOMCTBA U BHIUNCIICHHE 3aHATHSA '

VK-1.2




YK-1.3

8.5

ITpopaboTka JeKuuii, IoAroTOBKa K KOHTPOJIbHON paboTe

CamocTosTenbHas
pabota

VK-1
VK-1.1
VK-1.2
YK-1.3

36

Pa3nen 9. Kontpoin

HaumeHoBaHue TeMbl, KPpaTKO€¢ CoAepKaHue

Buj 3ausrus /
pabotsl / opma ITA

Cemectp /
Kypc

KosinuecTBo

KomnereHuun
4acoB

9.1

TTonroroska k HpOMe)KyTO‘{HOI‘/'I aTTeCTaluu

DK3aMeH 1

VK-1
VK-1.1
VK-1.2
YK-1.3

36

9.2

IloaroroBka k MPOMEXKyTOUHOM aTTECTALIH

3auer 2

VK-1
YK-1.1
YK-1.2
YK-1.3

9.3

IloaroroBka k MPOMEXKyTOUHOMN aTTECTALMH

DK3aMeH 3

VK-1
YK-1.1
YK-1.2
YK-1.3

36

4. POHJT OLIEHOYHLIX CPEJICTB

CrtpykTypa u coaepxanue GpoH/1a OLEHOUHBIX CPEJICTB /IS IPOBEICHUS TEKYILETO KOHTPOJIS U MPOMEXKYTOYHON aTTEeCTAlluH
nipencrasieHsl B [Ipunokenun 1 k pabodeii mporpaMMe TUCIUILITHHBIL.

5. YYEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYHEHHUE JTUCIHHUIIJINHBI

5.1. yqeﬁl—lble, Hay4YHbI€ 1 METOAUMYIECCKHE U3 TaHUSA

ABTODHI, Bubnuoreka /
3araBue Uz patenscTBO, TOI
COCTaBUTEIH Konuuectso
1 Iunaues OCHOBBI BBICIIICH MaTeMaTuku: Yue6. mocooue mist | M.: Beicmr. k., 2003
CTYICHTOB BY30B
2 [Hunauen 3agavHuK 110 BhICIICH MaTeMaTHke: yueb. nocodue | M.: Boicur. mk., 2005
UL CTYACHTOB BBICIIL yue0. 3aBeeHuMi
3 [unaues Beicuas Matemaruka: yue0. 1uist cryaeHTos Boicul. | M.: Beicur. mk., 2005
yue0. 3aBejieHHi
4 Kpemep, Haym MaremaTuka 171 5KOHOMHUCTOB: 0T Apudmeruxu 10 [ M.: Beiciiee oOpa3zoBanue, 5 9K3.
IeBeneBuy, [lyrko, b. | DxoHoMeTpuku: yued.-cripaB. mocodue 2007
A.
5 Tao T., Kpemep /1., Huawei: JInunepcTBo, KOpIoOpaTHBHAS KyIbTYypa, Mocksa: Onumn-buznec, http://biblioclub.ru/index.
Yynsbo V. OTKPBITOCTD: ayAHOU3AaHHE 2017 php?
page=book&id=606521
6 Kpemep, H. I11., BbIcirast MaTemMaryKa [ 5KOHOMHCTOB: yueOuuk | Mocksa: JOHUTU-JAHA, | http://www.iprbookshop.
ITytko, IUISL CTY/ICHTOB BY30B, O0YJAIOLIUXCSI T10 2017 ru/74953.html
b. A., Tpumms, U. M., | 5KOHOMHUYECKHM CIIEIUATIBHOCTSAM
®puaman, M. H.,
Kpemep, H. 111
5.1. YueOHble, HAy4YHbIC H METOANYECKUE U3AAHMS
ABTODHI, bubnuoreka /
3arnaBue H3narenscTBO, TO
COCTaBUTENH Konuuectso
1 ITuceMeHHbII Koncnekt nekiuii o Beicuied Matemaruke: [B 2 4. | [ M.: Aiipuc [pecc, 2007-
2008
2 IMucemennsii J1.T. Beicias Mmatemaruka: 100 sK3aMeHal]. OTBETOB! M.: Aiipuc npecc: Ponbg, 1 3K3.
TlepBsiii Kypc 1999
3 Bexnemumena JI.A., COOpHUK 33/1a4 10 aHATUTHYECKON T€OMETPHU 1 M.: ®uzmatiur, 2001 116 ax3.
[etrpoBuu A.IO. JTMHEHHOH anredpe
4 bepman I'. H. COopHUK 3a/1a4 110 KypCy MaTeMaTHIECKOr0 CII6.: Ipodeccus, 2005 96 3Kk3.
aHanmmu3a: yue0. mocodue
5 baspun 1. 1. KpaTkuit Kypc BbICIICH MaTEeMaTHKH: Y4COHHK Mocksa: ®usmatiaut, 2003 | http://biblioclub.ru/index.

php?
page=book&id=67300




ABTOpBIL, bubmuorexa /
3arnaBue W3natenscTBO, rox
COCTaBHTENHN KommaectBo
6 I'eBopksH I1. C. Beicias Matemaruka. JIuHeliHas anrebpa u Mocksa: ®usmariur, 2011 | http://biblioclub.ru/index.
aHAINTHYECKast FEOMETpHsL: y4eOHOe Imocobue php?

page=book&id=82792

7 Tyran6aes A. A.

Beiciiast Matemarnka. OCHOBBI MaTEMaTHYECKOTO
aHaJiy3a: 3aja4y ¢ pCUICHUAMU U TEOPUsI: y‘Ie6HI/IK

Mocksa: ®JIMHTA, 2018

http://biblioclub.ru/index.

php?
page=book&id=607450

8 Maxosa, H. b., Maryp,

o. K.

JuddepeHmanbabie UCUUCICHUS QYHKITUH OJJHOM
TIEPEMEHHON : METOIITYECKHAE PEKOMEH TAIHH

MockBa: MockoBckas
rocyapCTBeHHast
aKaZieMHs BOIHOI'O
Tpancnopra, 2010

http://www.iprbookshop.
ru/46707.html

9 Kapbaunnckas, H. b.,
Jlebenena, E. C.,
XapurtoHosa, E. E.,
Yepuenos, M. M.,
Yepuenos, M. M.

Marematrka: yueOHOE TIOCOOHE

Mocksa: Poccuiickuii
roCyapCTBEHHBIN
YHUBEPCUTET NPABOCYIUS,
2015

http://www.iprbookshop.
ru/49604.html

5.1. Yue0OHble, HAy4YHBbIE H METOANYECKUE H3AAHMS

ABTOpBHI, bubnuorexa /
3arnaBue W3z narenscTBO, rof
COCTaBUTENH Konuuectso
1 I'ycak A.A., TI'ycax CrnpaBOYHHK MO BBICIIEH MaTeMaTuKe Mumnck: TerpaCucremc, 1 9K3.

I'M.

1999

2 I'openos B. .,
Jlepamesa O. H.,
Jlemamesa T. H.

Beicias MateMaryka: COOPHUK KOHTPOJIBHBIX
3a1aHuii: COOPHUK 3a]1a4 ¥ yIpaXKHEHUI

Mocksa: Poccuiickas
MEXIyHapOIHAs aKaJeMUs
Typu3ma, 2011

http://biblioclub.ru/index.

php?
page=book&id=258318

3 banmun K. B., bangun

®. K., Ixeddans B.

H., Maxpunenko E. JI.,

Kpatkwnii kypc BEICIIEi MAaTeMaTHKU: yIeOHUK

Mocksa: lamkos u K°,
2020

http://biblioclub.ru/index.
php?
page=book&id=573171

Pyxocyes A. B.
4 EBnokumos, M. A., COopHuK 3a1a4 no Bbiciieil MaremaTuke. TecroBble | Camapa: Camapckuid http://www.iprbookshop.
Mypartosa, JI. A., MEeTO/IbI KOHTpOJIst 3HaHui. B 3 Tomax. T.3 rOCyapCTBEHHBIH ru/91795.html

Jlumanoga, JI. B.

TEXHUYECKUN YHUBEPCUTET,
OBC ACB, 2015

5 Ilunkuna, C. B.,
®oxkuna, E. H.

MareMaTH4ecKre OCHOBBI YIIPaBICHHUs
(mpakTUYecKue 3aHATHS): yIeOHO-METOINYECKOe
rocodue

MockBa: MUCU-MI'CY,
OBC ACB, 2020

http://mww.iprbookshop.
ru/101860.html

5.2. Ilpo¢eccuonanibHbie 6a3bl JAHHBIX M MH(POPMANIMOHHBIE CTIPABOYHbIE CHCTEMbI

Denepanbubiii mopran «Poccuiickoe odpazoBanuey/ hitp://www.edu.ru
Enunas koyutekiws uppoBbix 006pa3oBatenbHbix pecypcoB (Eaunas komnekmusa [TOP) — http://school-collection.edu.ru
http://www.consultant.ru - uapopManHOHHO-CIIPaBOYHAS CHCTEMA
kvant.mirrorl.mccme.ru — ydae6HbIe MaTEpHUAIIBI

5.3. IlepeuyeHb MpOrpaMMHOro odecredeHust

Libreoffice

5.4. Y4yeOHO-MeTOAMYECKHE MaTepuaJibl 1Js 06y‘lalOl.[Il/IXCfl C OrpaHU4Y€HHBIMH BO3MOKHOCTSAMH 3/10POBbSA

Ipr HEOOXOIMMOCTH IO 3asIBJICHUIO 00YYAIOIIETOCs C OTPAHHMICHHBIMU BO3MOXKHOCTSIMU 30POBbsI y4eOHO-METOTHUYCCKHIE
MaTepHaIbl IPEIOCTABISIFOTCS B (HOPMAX, aJalTHPOBAHHBIX K OrPaHHYCHHUSIM 30POBbsI U BocipusTys nHbopmauu. J{is auiy ¢
HapYyLICHUSAMH 3peHus: B hopMme ayarodaiina; B neyaTHOl (opMe yBETHUCHHBIM IPUQPTOM. JIJIs1 ML C HAPYILICHUSIMH CIyXa: B
(bopMe 3IEeKTPOHHOT0 TOKyMEHTa; B Ie4aTHOM (hopme. JIist Uil ¢ HapYIICHHUSIMU OITOPHO-IBUTATEIBHOrO amnapaTa: B hopme
3IIEKTPOHHOIO JOKYMEHTA; B IEYaTHOM (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JTUCITUITIJINHBI

IMomMerenns st BCceX BUIOB paboT, MPeIyCMOTPEHHbBIX yIeOHBIM [IIAHOM, YKOMIUICKTOBAHBI HEOOXOMMOI! CIICHHATH3APOBAHHOM
y4eOHOI MeOeNbI0 ¥ TEXHUYECKUMH CPEICTBAMHU O0YUCHHS:

- CTOJIBI, CTYJIbS;

- IEpPCOHANBHEIH KOMIBIOTEpP / HOYTOYK (TIEPEHOCHO);

- TIPOEKTOP;

- BKpaH / HHTEPaKTHBHAS OCKA.

7. METOAUWYECKHUE YKA3AHUA 1JIAA OBYYAIOIIUXCA IO OCBOEHHUIO JTNCITUITJINHBI

Mertoaudeckue yka3aHHS 0 OCBOCHUIO AWCIUILIHHBI IpeACTaBiIeHs! B [Ipmioxernn 2 k pabodeil mporpaMme JUCIAILIHHEL.




Ipuioxkenue 1

1. Onucanune mnoka3arejied U KpUTepHEeB OLEHUBAHHUS KOMIIETEHIUIA Ha

Pa3JIMYHBIX 3TANAX UX (POPMUPOBAHMS, ONNMCAHUE LIKAJ OLCHUBAHUS

1.1 TTokazatenu ¥ KpUTEPUH OLEHUBAHUS KOMIICTEHIUNI:

Ilokazarenn
OLICHUBAHUA

3VYH, cocraBnstoniue Kpurepuu onenuBanus

KOMIICTCHII IO

CpenctBa
OLICHUBAHHUSI

VK-1: CriocobeH ocymecTBIsTh MOMCK, KpUTUYECKUI aHAIN3 U CUHTE3 HH(OpMaIUK, IPUMEHSTh
CUCTEMHBIN MOJXO JUIsl pEIICHUs TOCTaBJIEHHBIX 3a7a4

VK-1.1: Ananmusupyer 3a1aqy, BbIIesss ee 0a30BbIe COCTABIISIONINE, ONPEACTISET,
MHTEPIIPETUPYET U PAHXKUPYET HHPOPMALHIO, TpeOyeMyI0 JIsl peLIeHHs IOCTaBICHHOM 3aaun
'VK-1.2: OcymiecTBisieT mouck MHPOPMaIUK JJIs1 PEIICHUS MMOCTABJICHHOH 3a/1a4M 10 Pa3IuIHbIM
TUIIaM 3allPOCOB UMerolIelics nHhopMaluu

VK-1.3: PaccmaTpuBaer u npeajaraeT BO3MOKHbIE BAPUAHTHI PEILIEHUs [TOCTAaBJIECHHOM 3a1a4H,
OIICHMBAsI UX JIOCTOMHCTBA M HEJIOCTATKH

3 OcymiecTBieHue cooTBeTcTBUE Mpobieme | BD - Bompock! k
MIPUHIIMITBI aHATTN3a noricka u cbopa UCCIIEJOBAHMS; IOJTHOTA U | SK3aMEHY
3a/1a4, BbIICJICHUS UX HEO0XOAUMOI COJZIEPKATETHHOCTD
) B3-Bomnpocs! k

KIIFOUEBBIX KOMIIOHEHTOB, | JINTEPATYPBI, OTBETA; yMEHUE
a TaKk)Ke METO/IbI W3y4YeHHE MPUBOAUTH PUMEPHI; satery
WHTEPIPETALNH U JIEKIIMOHHOTO YMEHHE OTCTauBaTh CBOKO | U3-
PaHXXHUPOBAHHUA Marcpuala, MO3UIUI0; YMCHHUC HHIUBHUAYAILHOE
uH(OpMAIIUHU; pa3InvHble | OCHOBHOW H MOJIb30BATHCS 3aJIaHue,
CTpaTeruH U UCTOYHUKHU JIOTIOJTHUTEIbHON JIONIOJIHUTEIIbHOM
norcka uHQpopMaImu, a JIUTEpaTyphbl, JUTEPATYpOt pu T-tecronre
TaK>XE THUIIBI IIOArOTOBKA AOKJIaJda | IIOATOTOBKE K 3aHATHUAM, 3aMaHni
MH(OPMALIMOHHBIX COOTBETCTBUE K3-
3aIPOCOB; METOIbI TPE/ICTaBICHHOM KOHTPOJIBLHBIE
OLICHKH BapUaHTOB vH(popmauu 3a7JaHusI
pelieHus 3aad, Marepuaiam JICKIIUH 1
BBISIBIICHUS HIX y4eOHOU JTUTEPATYPHI,
NPEUMYIIECTB U CBCCHUSAM U3
HEJIOCTaTKOB WH(OPMAITMOHHBIX

pecypcoB HTEepHET
v N3yuenune JIOCTOBEPHOCTH pemieHust | BO - Bompock! k
aHaJIM3UPOBaTh COBPEMEHHBIX 3aJJaHUI C TOMOIIBIO AK3aMEHY
MOCTaBJICHHYIO 33J1auy, nHGOPMAIIMOHHO- MPOTPaMMHBIX CPEICTB B3-Bonpock
BBIJICIISITH €€ OCHOBHbBIE KOMMYHUKaIIMOHHBIX
SJIEMEHTHI, TEXHOJIOTHHA 3aqery
WHTEPIPETUPOBATH U n3-
PamKupOBaTh WHJIMBUYalbHOE
HE0OX0TUMYTO 3anaHme,
nHOPMALIHNIO;
OCYIIECTBIIATH TOUCK T-tectoBbie
Tpebyemoii uHdopMaun 3a/laHust
JUTS pellieHus 3a/1a4u,




WCIIONB3YS Pa3INIHbIC
THIIBI 3aIPOCOB H
UCTOYHUKHU;
paccmatpuBath U
MpeJIaraTb BO3MOYKHBIE
BapUaHTLI PEIICHUS
MIOCTaBJICHHOM 3aJ]a4H,
OIICHUBAs UX
JOCTOUHCTBA U

K3-

KOHTPOJIBHBIC
3aJaHusA

HEJ0CTaTKU
B Hcnonb3oBanue JIOCTOBEPHOCTH pewieHust | BD - Bompock! k
HaBbIKAMHU aHaJIU3a COBPEMEHHBIX 3aJJaHUH C TOMOLIBIO AK3aMEHY
3a/1a4, BbIACIIEHUS UX WHGOPMAIIMOHHBIX | IPOTPAMMHBIX CPEJICTB

’ $op N porp P | B3-Bonpocsl k
0a30BbIX COCTABIISIOUINX, | TEXHOJIOTUI IIPaBUIIBLHOCTD

WHTEPIIPETALNH U
paHXUPOBAHUS
nH(pOopMalLUU; YMEHUEM
OCYIIECTBIISATh
L[eJIeHaNpaBICHHBIN
MOMCK UH(OPMAIIUH 10
Pa3HOOOpa3HBIM
3ampocam ISt pelieHus
MOCTaBIICHHBIX 3a7a4;
CIOCOOHOCTHIO
paccMmarpuBaTh U
npeagarath pa3inyHbIe
BapUAHTbI PEeLICHUS
MIOCTaBJICHHOM 3aJ]auH,
MIPOBOAMTH UX
KOMIUIEKCHYIO OLIEHKY

BBITTIOJTHEHHUA TECTOBOTO
3aJaHus

3a4ery

n3-
HHAUBUAYAJIIbHOC

3aJlaHue,

T-TecToBBIE
3aIaHus

K3-
KOHTPOJIbHBIC
3aJaHusA




1.2 IIkajabl OeHUBAHUA:

Texymuil KOHTpOJIb yCIIEBAEMOCTH U IPOMEXyTOuHas arrecrauus B 1 cemectp m B 3 cemecrte
OCYIIECTBISIETCS B paMKaX HAKOMHTEIBHON OaymbHO-peHTHHTOBOM cuctemsl B 100-0ayutpHOM mIkane:

84-100 | 5 (oTiIM4HO)

67-83 | 4 (xopoio)

50-66 | 3 (yZOBJIETBOPUTEIILHO)
0-49 2 (HeyOBJIETBOPUTEIBHO)

Texymuii KOHTPOIb YCHEBAEMOCTH U MPOMEXYTOUHASI aTTeCTallus BO 2 CEMECTPE OCYILIECTBIISETCA B
paMKax HAKONMUTEIBHOW OayTbHO-pEHTHHIOBOM cucTeMbl B 100-0amnpHON mKaje:

50-100 GamoB (3auer);

0-49 GannoB (He3ader).

2 TunoBble KOHTPOJIbHBIC 3aJaHUSI MJIM HMHbIe MAaTEPHAJbl, HEOOXOAUMBIE [JIsI
OlleHKM 3HAaHWil, YMeHHWiH, HAaBBIKOB W (WJIH) ONbITA JeATeJbHOCTH,
XapaKTepu3yIuX 3Tanbl (GopMHPOBaHUS KOMIIETEHIHII B Ipolecce OCBOCHUS
o0pa3oBaTeJIbHOI NPOrpaMMbl

Bomnpocs k 3k3ameny (1 cemectp)

0 gucuumnianae Mamemamuka



1 yacmp
1. MmuoxecrBa. IIpumepsl. Onepanuu Haa MHokecTBaMH. OCHOBHBIE OI€pallMyd HaJl MHOYKECTBAMHU.
MouHocTs MHOKECTBA.

2. JlekapTOBbI NPsIMOYTOJIbHBIE KOOpAMHATHI Ha IuiockocTu.3.IlonspHbele KoopArHATHL. 3aBUCUMOCTD
MEXAy MOJSIPHBIMH M TPSIMOYTOJBHBIMH KOOpPAWHATAMH (C BBIBOJIOM).

4.Harypaneusie uyncina. Llensie uncma. MppannonansHsie gucina. JleficTBuTenbHBIE Yncia (pa3InyHbIe
MOJXOJbl K ONpeAeIeHUI0). Pacmupenne NOHATHA YnCIa.

5 KowmmnnekcHbie uyucna. JleficTBUTenbHass M MHHMAas 4YacTH KOMIUIEKCHOIO 4Yucia. Moayb.
ComnpshkeHHOE KOMIUIEKCHOE 4HCIo . ['eoMeTpuyeckoe M300pakeHHEe KOMIUICKCHBIX YHCEll.

6.CymMma, pa3HOCTh, YMHOXKEHHE, JAEIEeHHEC KOMIUIEKCHBIX 4YHcel B anreOpamdeckoil dopme (c
JI0Ka3aTeILCTBOM).

7. Tpuronomerpudeckass ¢opmMa KOMIUIEKCHOTO YHCa. YMHOXKEHHE M JeJIeHHE KOMIUIEKCHBIX YHCel
B TPUTOHOMETPUIECKOU (popMe (C T0Ka3aTeILCTBOM).

8.Bo3BejieHne B CTeNEeHb U M3BJICYEHHE KOpHA U3 KOMIIJICKCHOTO YHCJIa (C ,Z[OKaSaTeJ'H:CTBOM).

IlokazarenbHas (bopMa KOMIIZICKCHOI'O 4ucJjia. Horapn(bM KOMIIZICKCHOI'O 4Hcijia, BO3BCACHHUEC KOMIIJICKCHOI'O
YHrciia B KOMIUICKCHYIO CTCTICHb. HpI/IMepLI.

9. Matpuusl. Onpenenutens 2-ro ¥ 3-ro nopsakos. [Tpumepsl.

10. MuHOp »dJ€eMeHTa MaTpHuLbl. AureOpandeckoe MAONOJIHEHHE JJleMeHTa Marpunbl. Teopema
Jlammaca (c mokaszaTensCTBOM). OmpeAenuTens n-ro HOpsaKa MaTpHUIBl (OIpeieicHuE).

11. Ompenpenurens n-ro mopsaka watpuubsl (ompexaenenue). CpoiictBa ompexaenutens 1-4: o
TPAaHCIIOHHPOBAHUHU, O HYJEBOH CTpOKe, 00 M3MEHEHHM MOpPsJIKa, O TPEeyroapbHOM ompexaenutene. CBoiicTBa
ornpenenurens 5-9: 06 OIMHAKOBBIX CTPOKax, 00 00IIeM MHOXKHTENE, O MPONOPHUOHAIBHBIX CTPOKAX, O CyMMe
onpenenuTeneld, O CcymMMmMe CTpok. TeopemMa (0 cymMMe TIPOU3BCJACHHUW 3JIEMEHTOB OJHOH CTpPOKH Ha
anreOpandeckue JTOTIONHEHHUS IPYTOi) ¢ JOKa3aTeIbCTBOM.

12. Omnpenenenue Mmarpuilbl mxn nopsuka. Onepanuu Hajg Marpunamu. CBoiicTBa omepanuil Haj
Matpunamu. EnvHuuHas maTtpuna u ee cBoiictBa. Teopema o mpousBeneHuu onpezaenurencil. ITpumepst.

13. OOparnas marpuma. Teopema ( O HEOOXOJUMOM | JOCTAaTOYHOM YCIOBHH CYIICCTBOBAHHUH
obOpatHoii Matpuibl ). Dopmyna s BBIYMHCICHHS OOpaTHOW MAaTpHIBl. AJITOPUTM BBIYHCICHHS OOpaTHOM
MaTpullsl .Haxoxaenne oOpaTHOW MaTpHUIlbl HAa OCHOBE COIO3HOM.

14. Munop k- mopsimka marpunsl. Panr marpuisl. CBoiicTBa panra. PaBHOCHIIBHBIE TpeoOpa3oBaHUS
marpuipsl. CTyneHdarass MaTpHIa U ee paHr. [Ipumepst.

15. JluneitHble ypaBHEHHs ¢ n Heus3BecTHBIMU. OcHOBHbIE ompeneieHus. CucteMbl m JHMHEWHBIX
ypaBHeHMit ¢ n HeuszBecTHbIMU (CJIY). OcHoBHbIe onpeaencHus. Pemenune CJIY. YcnoBue cyliecTBOBaHUS H
equacTBeHHOCTH permernss CJIAY ¢ umcnoMm ypaBHEHHWU paBHBIM YHCITY HEHW3BECTHBIX. MaTpwdHasi 3aIuch
CJIY. Marpuunoe pewenue CJIY ( ¢ BeiBomoMm ). IlpaBuno Kpamepa. ITpumepsl.

16. CucreMbl m JIMHEHHBIX ypaBHeHUH ¢ n HeusBecTHbMH (CJIY). DnemeHTapHble NpeoOpa3oBaHuUs
CJIY. Merop I'aycca. Ilpumepsl.

17.CucteMbl m JUHEWHBIX ypaBHeHUH ¢ n HewsBecTHbIMEH (CJIY). Teopema Kponekepa-Kamemmu o
paszpemmumoctu CJIY. CBoiicTBa COBMECTHBIX M HECOBMECTHBIX CHCTEM.

18. CucteMbl NHHEHHBIX OXHOPOAHBIX ypaBHeHHH (CJIOY). Heobxoaumoe M JOCTaTOYHOE YCIOBHUE
cymecTtBoBaHusl HeHyJeBbIX pemenuid CJIOY. CpoiictBa pemenuit CJIOVY.

19. Cucrembl JMHEHHBIX OJHOPOAHBIX ypaBHeHHWH (CJIOY). dyHmaMeHTanpHas cHcTeMa pEHICHUH
CJIOY. Teopema ( o xonmudecTBe pemeHuid GyHmamenTanbHON cucteMmbl ). Obmiee pemenne CJIOY. Teopema
O CBSI3U PEIICHHUH CHUCTEMBI JIMHEHHBIX YPaBHEHUH M COOTBETCTBYIOIICH OTHOPOMHOU CHCTEMBI

2 yacmo
1. [Ipocreiime 3amaun Ha IUIOCKOCTH: (OpMyJia BBIYHCICHUS PACCTOSHHUS MEXIY TOUKAMM;
JieJIeHHe OTpe3Ka B JaHHOM OTHOIICHHH.



2. BexTop; anuHa BeKTOpa; KOJUIMHEapHble BEKTOPHI (OIpeneneHusi, npumepsl). JluHeiiHble
ofepalnuy HaJl BEKTOpaMH U UX CBOWUCTBA.

3. JluHeliHash 3aBUCHMMOCTH W JIMHCWHAs HE3aBUCHMOCTh BEKTOPOB, JIMHEHHAas KOMOWHAITUS
BEKTOPOB (omperesnieHus], mpumepsl) . Teopema (0 JHHEHHOH 3aBUCHMOCTH BEKTOPOB) C JOKA3aTECIHCTBOM.

4. JIlunelinas  3aBUCHUMOCTb BEKTOpPOB HA INIOCKOCTM W B  IIPOCTPAaHCTBE. Y CIIOBUS
KOJUTMHEAPHOCTH M KOMIIJIAHAPHOCTH BEKTOPOB (OXHO M3 YCIOBHH C JOKA3aTEIbCTBOM).

5. bazuc Ha mimockocTy u B mpocTpaHCTBE. TeopeMa 0 €IUHCTBEHHOCTH PAa3JIOKEHHUS BEKTOpa IO
6aszucy. TeopeMbl 0 KOOpOUHATaX (CYMMBI, Pa3HOCTH BEKTOPOB W BEKTOPa, YMHO)KEHHOTO Ha YHCIIO).

6. JexaproBass NpsSAMOYrojibHasg CHCTEMa KOOpIMHAT B MpocTpaHCTBe. KoopauHATBI TOYKM B
npoctpaHcTBe. [Toctpoenue Touku. Jlemma (0 KoopAMHATaX KOJUIMHEAPHBIX BEKTOPOB).

7. CkalsipHOE TPOW3BENICHHE BEKTOPOB (ONpeeIieHHe), CBOHCTBA CKAaJSAPHOTO IPOU3BEICHHS

(JmoOble 1Ba CBOWMCTBA C JTOKA3aTENLCTBOM). YTOJN MexIy BekTopamu ((opmyia). dopmyna Juisi BEIYHACICHUS
CKaJIIPHOTO TPOU3BEICHUS (B KOOPAMHATHOW (opme).

8. BekTopHOe npou3BeJECHUE BEKTOPOB (OIpEAENEHHE), CBOMCTBA BEKTOPHOTO IPOU3BEICHUS
(;ro0Oble ABa CBOMCTBA C JOKA3aTEIbCTBOM). YTOJ MEXIy BekTopamu (popmyia). Dopmyna s BEIYUCICHUS
BEKTOPHOTO MPOU3BEJICHHS (B KOOPAWHATHOH (opme).

9. CMemaHHOe TNPOU3BECHHE BEKTOPOB (OIpPEIETICHUE), CBOWCTBA CMEIIAHHOTO IPOU3BEICHHS
(omHO W3 CBOMCTB ¢ JIOKa3aTeNbCTBOM). ['eoMeTpUYecKHil CMBICT CMELIAHHOTO Mpou3BeAeHHs (c
JokazarenbcTBoM). Dopmyia (C BBIBOAOM) ISl BBIYMCICHHS CMEIIAHHOTO MPOU3BEACHUA(B KOOPAMHATHON
hopme).

10.  YpaBHeHue mpsiMOil C yriIoBbIM K03((ULHEHTOM (C BBIBOAOM).

11. OOmiee ypaBHEHHWE MPSAMOH Ha IUIOCKOCTH. Teopema (00 o00mEeM ypaBHEHHHM NPSIMOW) C
JI0Ka3aTeIbCTBOM. YPaBHEHHE B OTpe3Kax (C BEIBOJIOM).

12.  VYpaBHeHHE NIpSAMOIl Ha IUIOCKOCTH, MPOXOJSNICH uYepe3 TOUKYy B 3aJaHHOM HaIpaBICHHH (C
BEIBOJIOM). YTOJI MEXAy NpsAMBIMHU (ompenenenne). @opmyna Al BEUHUCICHUS YIila MEXIY MPSMBIMH.

13. BzammHOe pacnoiokeHHe MPSMBIX Ha IUTOcKocTH. DopMyia Uil BRIYHCICHHUS PACCTOSIHUS OT
TOYKH JI0 TIPSIMOIA.

14. VYpaBHeHHE NpsIMOM Ha IUIOCKOCTH, MPOXOMISIIEH dYepe3 TOUKY IMEPHEHAMKYJSPHO BEKTOPY.
VYpaBHeHuUe NpsiIMOM Ha IUIOCKOCTH, NMPOXOJAIIE uepe3 /1B TOUKU.

15. VYpaBHeHHE MJIOCKOCTH, NPOXOAALICH dYepe3 TOUKY MEPIEHAMKYISIPHO 3aJaHHOMY BEKTOpY.
OOmee ypaBHeHHE IUIOCKOCTH (C BbIBOAOM). Teopema (00 oO0mIeM ypaBHEHHM TIIJIOCKOCTH ). YpaBHEHHE
IUTOCKOCTH B OTPE3Kax.

16. VYpaBHEHHE IIJIOCKOCTH, NPOXOIAIIEH depe3 TpU TOYKUA. BuIbl HEMOJIHBIX ypaBHEHHUU
TUTOCKOCTH.

17. @opwmyna Uil BEYHUCICHHUS PACCTOSHHS OT TOYKH IO IUIOCKOCTH. YTON MEXIY IUIOCKOCTSAMH
(onpemenenne u ¢opmyna). B3amMHOe pacmoiokeHHE IUIOCKOCTEH; YCIIOBHS —MapalieNbHOCTH |
OPTOTOHAIBHOCTH ILIOCKOCTEH.

18.  OOmiee ypaBHeHWE NpsSMOM B mpocTpaHcTBe. KaHOHWYECKHWE W TapaMeTpUYeCKUe YpaBHEHUS
npsMol YTON MEXIy NPSMBIMHA B IIPOCTPAHCTBE. YCJIOBHUS MapaLICIBHOCTH M HEPIEHANKYISIPHOCTH IPSMBIX
B TPOCTPAHCTBE. YCIIOBHS MapaUICIEHOCTH W TEPICHIUKYIIPHOCTH HPSMONH H IUIOCKOCTH.

19. Kpusbie2- mopsaka (3yuMic, runepOona, mapadoiia; onpenesieHus, KaHOHUYECKHe
ypaBHeHUs). [Ipumepsl.

20. IloBepxHocTH 2 mopszaka (ypaBHEHUS, IPUMEPHI)

Bomnpocs! k 3auety (2 cemecTp)

o JUCHOUIIIIMHE Mamemamuka

1. Monayns. CBolicTBa MOJyJsS (TPU CBOKCTBA C JTIOKA3aTEILCTBOM).

2. OmpenenieHre YUCIIOBOU MOCIIENOBATEILHOCTH. [Ipeen 4uciioBOi MOCIeI0BaTEIbHOCTH, €ro
TEOMETPUIECKHI CMBICIT.

3. Apudmernueckas nporpeccus. @opMyIbI(N-ro 3JIEMEHTa, CyMMBI TIEPBBIX N AJIEMEHTOB).

4. Teomerpuueckas mporpeccus. @opMynbI(n-To 3IEMEHTa, CyMMBI TEPBBIX N DIIEMEHTOB).

5. bBeckoHeuHO yOBIBaroOImas TeOMETpUUECKast Mporpeccust. BeiBoa (opMyIsl U1 CyMMBI.

6. Ormpenenenue HEBO3pacTaOIEH, HEYObIBAIONICH, BO3pacTalOIEeH, YObIBAIOIICH, MOCTOSHHOMN
nocnegoBatensHocTeil. [Ipumepsl. . [Ipegen 4ncmoBoil MOCIENOBATENIBHOCTH

7.  Ilpenen uncnmoBoii mocienoBatenbHOCTH CBOICTBa MpEENoB MocaeAoBaTeTbHOCTEH (0IHO U3
CBOJCTB C JI0Ka3aTE€IBCTBOM).

8. Uwucno e (Teopema ¢ JOKa3aTeIbLCTBOM).




9. [Ilpenen ¢yHKIMM B TOUKE, €r0 reoMeTpudecKuii cMbIci. [Ipenen ¢yHKImMK npu xE @ B TOUKe,
€ro TeOMETPUUECKUNA CMBICIL.

10. Beckoneuno manpie M uXx cBoicTBa . CpaBHeHMEe OECKOHEYHO MajbIx. Teopema o mpeneie
OTHOILIEHUS IByX OECKOHEUHO MaJbIX

11. beckoneuno Oospiire. CBsi3b MEXKAY OCCKOHECYHO OONBIIMMH M OECKOHEUHO MAaJTbIMHU

12. Teopema 2 0 HEOOXOIUMOM H JOCTATOYHOM YCJIOBHH CYIIECTBOBAHHWS Tpenena (OTHO H3
YCIIOBUI C J0Ka3aTeIbcTBOM). Teopema (CIeNCTBHE) O €AMHCTBEHHOCTH Ipelesia

13. Teopema 1 o mpenene MOCTOSHHOW BenwduwHbL. Teopema 3 o mpejaene HEOTpUIATEIHLHON
GbyHKIIH

14. Teopemsl 0 Ipenene CyMMbl, MIPOU3BEACHUS, YACTHOTO

15. Teopema 5 o mpeneie IPOMEKYTOUHOH (DYHKIIMU

16. IlepBblil 3aMeuaTeNbHBINA IpENE

17. HempepbBHOCTh (h)YHKIMH B TOYKE (pa3iu4HBIE OmpeaeneHus). TeopeMbl 0 HEempepbIBHOCTU
CYMMBI, TMPOU3BEJCHUH, YaCTHOTO, CIOXXHOW (YHKIHMH, OOpaTHOW (YHKIMHM, OCHOBHBIX 3JIEMEHTAPHBIX
¢byHKUMi.

18. Omnoctropornme mpenensl. Touku paspeiBa. CBoicTBa ()yHKIMI HENpPEPHIBHBEIX Ha OTpE3Ke
(Teopemsl 1, 2, 3 o poctmkeHnH (QYHKIMM HauOOJBIIETO MU HaWMEHBILEr0 3HAYEHHUH, O MepeceueHur rpaduka
¢yukun ocu OX U 0 IPOMEXYTOUHBIX 3HAUCHHSX).

19. 3apgauu, mpUBOZAIINE K MOHATHIO MPOU3BOIHOM.

20. Ompenenenne MPOU3BOAHOM, €€ MEXaHUYECKHI W T€OMETPUYECKUN CMBICTI.

21. Teopema o cBs3u auddepeHnIUpyeMoil M HempephlBHON (YyHKIUH. BbBOA MpOH3BOIAHOM
cymMmbl. [Ipom3BogHas MpOM3BENCHMS, YaCTHOTO, CIIOKHOH (YHKIMM U 0OpaTHON (YHKINM (OJHO W3 MpPaBHII
C IOKA3aTeIILCTBOM).

22. Ilpom3BOmHBIE TPHUTOHOMETpPHUYCCKUX (YHKIWH (BeiBOX). [IpomsBomHas jorapupma (BBIBOX).
[Ipon3BoaHbIC CTENICHHOM M NOKa3aTeIbHON (YHKIINH.

23. Ilpou3BogHbIe OOpAaTHBIX TPUTOHOMETPUUECKHUX (YHKIHUIL.

24. JludpdepeHnman QGyHKIMH W €ro reoMeTpudeckuid cMbica. JluddepeHnuman CII0oXHOM
¢hyakuu. MHBapuaHTHOCTD ()OPMBI 3aITUCH.

25. IlpowsBomnbie U auddepeHIranbl BBICIIMX MNOPSIIKOB. (DU3NYECKUHA CMBICI  BTOPOH
TIPOU3BOIHOM.

Bonpocs k 3k3ameny (3 cemecTp)

0 gucuunianae Mamemamuxa

(UACTD 1)

Tema «Humeepanvroe ucuucienue QyHKyutl 0OHOU NEPeMeHHONU)

1. Ilonsartue mepBooOpasHoil ¢yHKImH. Teopema (C MOKa3aTEMBCTBOM) O BCEX MEPBOOOPA3HBIX
¢yakmn. [ToHATHE HeompeneneHHOro uHTerpana. CBOMCTBa HEONpEACICHHOTO WHTerpaia (OJHO W3 CBOWCTB
C JIOKa3aTeNbCTBOM). Tabmuiia OCHOBHBIX HEONPEACICHHBIX MHTErpaioB. [Ipumepsl.

2.0OCHOBHBIE ~ METOIbl  HMHTErpUPOBaHUS  (HEMOCPEACTBEHHOE  WHTErpUpPOBAHUE,  3aMe€Ha
MepeMEeHHONH MHTETpUPOBaHUs, METOJ MHTEIPUPOBAHM 10 yacTsm). [Ipumepsl

3.IlpaBuibHBIE ¥ HENpaBWIbHBIC palMOHAIBHBIE JpoOU. THUMBI MPOCTEHIINX palMOHAIBHBIX
npobeii. PaznoxeHue palMoOHaNBHBIX ApoOedl Ha mpoctedue. MeToJ HeompeneneHHbIX Kod3(pQuuneHToB.
HHTerpupoBanre MPOCTEHIIMX pallMOHANBHBIX IpoOeid. [Tpumepbl

4. VHTerpupoBaHHE€  TPUTOHOMETPHUYECKMX  BbIpakeHUH.  VHTerpupoBaHHE  HEKOTOPBIX
uppauuoHansHocTel. [Iprumepsl



5. 3amaya O TUIOMIAAM KPUBOJIMHEWMHOW Tpamenuu. IlloHATHE OMNpeneseHHOro HHTerpaa.
I'eomeTpuueckuii CMBICH ONIPENEIICHHOTO HHTETpania. OcHOBHBIE CBOWCTBA OIPEACIICHHOTO
uHTerpana.llpumepst

6. ®opmyna Hrrorona — JleiiOHuua (¢ AOKa3aTelbCTBOM). TepeMa O cpelHEM 3HaueHHH U ee
reoMeTpUYecKuil cMbICiL. IIpumepsl

7. 3aMeHa NEepeMEHHOM B omlpeielneHHOM uHTerpane. Murerpuposanue no yactsam. IIpumepsl.
8. HecoOCTBeHHBIE MHTETPANIBI U UX CXOTUMOCTh. [Ipumepsl.

9. Borluncienue momaael miockux GUryp B I€KapTOBBIX M MOJSAPHBIX KoopauHaTax.lIpumeps

10. BpluncneHnue AAUHBI JyTH, 3aJaHHOM NapaMeTpU4eckd, B JEKapTOBBIX U  IOJISIPHBIX
KoopauHaTax. [Ipumepsl

11. ITnowaas nmoBepxHocTu BpameHus. O0bem Temna. [Ipumepsl

(YACTD 2)

Temer : «[ugh. ypasuenuny,«Paovry, « Qynkyuu HeCKOAbKUX NEPEMEHHBIX).

1. Ilonatus oObIKHOBeHHOTO AN(GPEPEHINAIBFHOTO YpaBHEHUs, mopsaaka ypaBHeHus. OOmiee u
YaCTHOE PELICHHUS.

2. Juddepenmmanpaple  ypaBHEHHS IIE€PBOTO TOPSIKA:  JHHEHHBIC, C pa3IeNSIONIIMHUCS
nepeMeHHBIME. OIHOpOAHBIE NU(PEepeHINATBHEIC ypaBHEeHUs. [Ipumeps!.

3. Jlunetinpie nuddepeHnrnanbHble ypaBHEHMS IEPBOTO MOPSIKA HEOTHOPOHBIE W OJHOPOJHBIC U
ux obmue pemenws. [Tpumepsl.

4. JluneitHoe ogHOpoaHOe auddepeHInaNTbHOe YpaBHEHHE BTOPOTO TMOPSJIKA C TMOCTOSHHBIMH
KO3 GUIMEHTAMH W €ro 0o0Ilee pelieHre, XapaKTepUCTHIeCKoe ypaBHeHHe. [TpuMepsl.

5.JluneitHoe HeomHOpoaHOE MHpdepeHIaTbHOe YpaBHEHHE BTOPOro MOPSIKA C MOCTOSHHBIMU
ko3(urenTaMu co crnenuanbHOM MpaBoil yacThio; oOluee pemieHue ypaBHeHUs.IIpuMepsl.

6. UncmoBo# psifi; OCTATOK psAfa; YaCTHYHAA CyMMa; CXOAMMOCTH psina. [Ipumepsr.

7. HeoOxoauMblil MpU3HAK CXOIUMOCTH psna. OCHOBHBIE CBOMCTBA PAA0B. ['apMOHHYeCKHi
paa. Ipumepsl.

8.3HakononoxutenbHel  psa.  Ilpusnak cpaBHeHus. IlpenenbHBI IPHU3HAK CpPaBHEHUS.
ITpumepsr.

9.3nakononoxurenbublil pan [IpusHak cxogumoctu J'Anambepa. PagukanbHbId 1 MHTErpaIbHbINA
npusHaku cpaBHeHus Komm. IIpumepsl.

10.3nakouepenyromuiics psia. Ilpusnak (JIeitOHUIA) CXOAMMOCTH 3HAKOYEPETYIOUIErocs psaa.
AOCONIOTHas M yCIOBHAs  CXOOUMOCTh psiga. J[OCTaTOYHBIN MPU3HAK CXOJMMOCTH 3HAKOUEPEIYIOIIErocs
pana. Ilpumepsr.

11. Crenennsle psapl. Panguyc cXoOuMOCTH CTENEHHOIO pPsiia; MHTEPBAN CXOJUMOCTH CTEIIEHHOIO
psina, o0nacTh CXOAUMOCTH.. TeopeMa O BBIUHCICHUH Pajnyca CXOAUMOCTH CTEHNEHHOro psga. Ilpumepsl.

12. Paper Teitmopa m  Makimopena. [lpumepsl pa3nokeHuWii B CTENEHHBIC PSABI HEKOTOPHIX
(byHKIHI.
13.Psan dypre; koapunuents paga Dypobe.

14. Ompenenenne (GyHKINH ABYX MEPEMEHHBIX (N MEPEeMEHHBIX); 001acTh onpeneneHus. CrocoOs!
3amaHus QYHKIUH JBYX NepeMeHHBIX. [Iprmepsl.

15. Ompenenenne ¢GyHKIHMM JABYX TEpeMEHHBIX (n mepeMeHHBIX). [Ipenen ¢yHkumm aByx
nepeMeHHbIX. YacTHele TpoM3BOAHBIE (YHKIMH JBYX IEPEMEHHBIX. OKCTPEMYM GyHKIMH  IBYX
nepeMeHHBbIX. [Ipumepsl.



16. Tlonueni muddepennman GyHKINM ABYX NEpEeMEHHBIX; NpuMeHeHHWe muddepeHnuana s
IpUOIIDKEHHBIX BhiuucieHui. ['paguent. [Ipumepsl.

17 3agaua 06 oobeme numHApouaa. OnpeneneHre TBOHHOTO HHTerpaia. [ eoMeTpUIecKuid CMBICI
JBoMHOro uHrerpana. CBolcTBa JBOMHBIX MHTErpajioB. IIpumepsl.

18. Ompenenenue ABOMHOrO MHTErpana. BeluuciieHHe JBOWHBIX MHTErPAJIOB B MPSIMOYTOJBLHOM M
IIPOU3BOJIBHOM ciydasix.. [Ipumepsl.

SKSaMeHaHHOHHLIﬁ oumer COACPIKUT 2 TCOPETUIYCCKUD BOIIPOCA U3 IEPCUHA U JABa MPAKTHUYCCKUX 3aJaHUA

IIpumepsl NpaKTHYECKHUX 3aJaHUIA:



1. Mycrs 1={1,2,3,4,5}, X={1,5}, Y={1,2,4}, Z={2,5} . Haiitu muoxectsa a) X Y: 06) (XnZ)UT:

2. Jlanbl KOMIUIeKCHBIC uncia Z, ® 53i, z, ® 27i, 7 @ z, z, Bemonuuts geiictus: @) z, ™ z, z,

21 267
i z||

)

3.Kommnekcusle uncna Z; ® ~/3 i, z, ® 4i npencraButh B TPUTOHOMETpUUECKOH (opMe.

Hatitu: a) qmo H 6);,/27 .

Z
4. Pemuts ypaBHeHUs : xzj 2x 500, x"16@0.
5. Haiitu marpuiy 5= 4° 2C,
o DT
~ B
&5 14 %9 0 244 7
Y ]

een A @ -, B e -, Ce |—, B - tpancrionnposannas x marpune B .

Ba o 3 Ba 5 3 ke 5
® - - o -
®

6. BbluMCIUTh ONPENENUTEN BTOPOTO U TPETHEro INOPSAKOB!

1 0

W 6.5 1 3
a). .
5 3 )
2 0 6
6 1 3 4
2.0 1 0
7. BBIYMCIUTH ONPEIEIUTEINb YETBEPTOTO MOPSIKA > 1 3 3 IBYMs criocobamu:
2 1 3 4
a) pasyokKHUThL ONPE/IEIUTEND TI0 BTOPOii cTpoke (meopema Jlannaca),
0) mpuBECTH ONpPENEIUTEND K TPEYTOJIbHOMY BUAY . .
4! «4 la
8. Haiitu oOpaTtHyro marpuily U CIeNaTh MPOBEPKY, €CIU A4 ® ks
®0 3-
“5 3 5 3 6
& L

9. Haiitu panr matpunsr 4 @ h; 20 2 5 4 - .
B4 2 2 3757
2x— y+ z=2,
3x+2p+2z=-2,

10.  Pemuts cucremy la) metomom Kpawmepa, x~2y+ z=1.

10) MaTpuuHbIil cr1ocOOOM.
11.Pemmnte cucteMp! ypaBHeHUN MeTonoM ['aycca: -
=3x; 3x 4x; 5x4 @9, - 2x X2 X3 x4 @1
Sx Ix &  2x M »=3x1 2x; 5x3 4x4 @ 2, 3’ 2x  2x 3x @2

> X '

a)' \I/; 1 ’__‘2 - 3 ~4 6) \Ié ix~ 4xz 4x3 3-)(/‘4 . 3 6)\I/ o _ 2 ~ } *
s4x, 5x, 7x; 3x, @ 5 “Ox 6x,9x. 7x @ 4 35X, X, X3 2x, @3
“Tx 8. 3x 4x @ 2 A 2 3 4 Zm2x x.x 3x @4

" 1 2 3 4 1 2 3 4

12. a)[ToCTPOHTH Ha IIOCKOCTH BeKTOp C @ b Ea_ » €CJIH BEKTOPBI 77, b HEKOJUTHHEAPHBIE.

0). [Ipn kakoM 3HAYEHUH ¥ BEKTOPHI P M ¢ KOJUIMHEAPHBIC, ECIIN
a{l2},b{23,p®@a vhg®aq2vh.

6)



13. HaiiTu ckanspHOe MPOU3BEACHUE q “ b, KOCHHYC yIJIa MKy BEKTOpaMH @ W U , BEKTOpHOE

HpoM3BENeHNE 1 X b ecnm: af 1,2,3},;{2,0,1 ).
14.. B nexapToBO# MPsSMOYTOJILHOM CUCTEME KOOPAUHAT MOCTPOUTH Npsimyto (AB), eciu
A (1,-2,-3), B (-3,2,5). Hanucatp ypaBHeHue npsmoit (AB).

15. Hanucatb ypaBHEHUE NPSMON:
a) mpoxojsiei yepes3 Touky A (1,3) u mapamienbHo npsMon y=- 1_ x-1; (....UNU NePneHOUKYIAPHO)
2

0) mpoxopsueit uepe3 Touku A(-1;-2) u B(2,-3);
B) IpoxoAsien yepe3 TouKy A(2,-3) nepneHauKyIsapHO a {1,-2}.......cco.ee.en.. (e UIU NAPanIeNbHO)

16. IIpu xakux 3Ha4eHUsX a U b Touku A (a, -b, 3a) n B(1, 8, 3b) npuHaamexaT IIIOCKOCTH,
3aJlaHHOM ypaBHeHHEM 3x+y-4z+6=0.

17. HaiiTu:
a) 00beM TeTpasdpa, BEPLUINHBI KOTOPOTO HaxoasaTcs Toukax A(4,-2,-2), B(5,-1,2), C(1,0,-1), D(6,0,-1)
0) momaas ocHoBaHUS TeTpadapa ABC;
B) JJIMHY BBICOTHI, IPOBEJAEHHOMN U3 TOUKHU D.
r) ypaBHenue miockoctu (ABC);
1) yron mexay peopamu AB u AC.

18. a). [Mocrpouts smmrc 9x2 4y? @ 36.(uan runepGoay 9x2 16)2 144 @ 0, wm napadouy
y @ 3x2 6x 2)

6)[ocTponts ummnc x> 2x y* 4y @ 0(uwm runepbory 2x2 4x 12 6y 6 @ 0) (wm
OKpYXHOCTh x> )? 4x 1215 @ 0)

Kpurtepuu ouenku:

OneHka Kpurepun

OTJ'II/I‘IHO OTBETHI HAa BOIIPOCHI YCTKUE, O6OCHOBaHHLIe 1 MOJIHBIC, TTPOSABJICHA TOTOBHOCTDL K JUCKYCCHUU, CTYACHT
JIEMOHCTPHUPYET BBHICOKUI ypOBEHB BIAIEHHS 3HAHWSAMH, YMEHISIMA W HABBIKAMH COOTBETCTBYOIINX
(84-100) KOMIICTCHIIHIA, YTO MO3BOJIIET MY PelIaTh MUPOKUAH KPYT TUITOBBIX U HETHUIIOBBIX 3a/1a4.

OTBETHI Ha BOMPOCH MPEHMYIIECTBEHHO NMPABWIBHBIC, HO HEAOCTATOYHO YETKHE, CTYACHT CIIOCOOCH
Xopomo | caMOCTOSITEIbHO BOCIIPOU3BOIUTH M IIPUMEHSATH COOTBETCTBYIOIIME 3HAHMS, YMEHUS U HABBIKH IS
peIleHHs] THUMOBBIX 3a1a4 AWCHUIUIMHBI, MOMKET BBINONHATH IOMCK W HCIIOJNB30BaHHE HOBOM
(67-83) nHpOpManUU IS BBINOJHEHUS HOBBIX TNPOQECCHOHATIBHBIX JIEHCTBHI HAa OCHOBE IIOJHOCTHIO
OCBOEHHBIX 3HAHUH, YMEHUI U HABBIKOB COOTBETCTBYIOIUX KOMIETEHIIUH

y)IOBJIeTBopI/IT OTBETBI Ha BOIIPOCHI HE IIOJHBIE, HAa HEKOTOPBIE OTBET HE IIOJYYCH, 3HAHUA, YMCHHS, HABBIKU

CJIBHO C(l)OpMPIpOBaHLI Ha 0a30BOM YPOBHC, CTYACHTbBI YaCTUYHO, C IIOMOLIbIO H3BHC (HaanMep, C
HCIOJb30BaHUECM HABOAAIINX BOIIPOCOB, aCCOLTMATUBHOTO pAaa MOHATUH U T.[[.) MOT'YT BOCIIPOMU3BOAUTH
(50'66) 1 IPUMEHATE COOTBETCTBYIOIINE 3HAHUS, YMCHHUS, HABBIKU

Ha OONBIIYI0 YacThb BONPOCOB OTBETHl HE OBUIM TIOJYy4YEHBI, JIMOO OHHM IIOKA3aJIHM IIOJIHYIO
HeynoBneTBop| yexommereHTHOCTD CTY/IEHTa B MaTepHane AMCIMIUIMHB, CTYACHT HE CIOCOOEH CaMOCTOSTENBHO, Oe3

HUTCIIBHO IIOMOIIA HU3BHE, BOCIPOMU3BOAUTL M IIPUMEHSATH COOTBETCTBYIOLIWE 3HAHMS, YMEHMS, HABBIKM HJIH
3HaHUA, YMEHUS U HaBBIKH Y CTYAECHTA HE BHISBICHBI




(0-49)

TecTbl MUCbMEHHbIE U/WJIHN KOMIIBIOTCPHBIC

0o nucuuiuinae Mamemamuxa

8x~ + 20._1.3 —24x+y=7

1. Kpusoii Il nopsiaka SIBJISIETCS

- OJIJIMIIC, HC BLIpO)K,Z[CHHBIﬁ B OKPY>KXHOCTb

- rurniepbosta
- mapabosna
- OKPY>KHOCTb
Ax> =11v> = 23x+v =2
2. Kpusoii Il nopsiaka 4x 1 1-»-1" £IX+) 20 SIBJISIETCS

- DIIJTMIIC, HE BEIPOXKICHHBIH B OKPY)KHOCTb
- runepOoa
- mapabosna

- OKPY>KHOCTh

Tx" —28x+y=26
¥ ABJIACTCH

3. Kpusoii II nopsinka
- 3JUTUIIC, HE BBIPOKJCHHBIN B OKPY>KHOCTb
- runepOoa

- mapabona

- OKPY>KHOCTh

2 277 -
6x™ +0) 22x+) 7ﬂBJmeTcﬂ

4. Kpusoii II nopsiaka
- DJUTUIIC, HE BBIPOKJCHHBIN B OKPY>KHOCTb
- runepOoa

- mapabosna

- OKPY>KHOCTh

IIpsiMbIe U TJIOCKOCTH B IIPOCTPAHCTBE



[IpaBuiabHBIN OTBET BBIJAEIEH U MOAYEPKHYT.

A2.-1.-1)
1. YpaBHeHHeM II0CKOCTH, NPOXOASILIEH Yepe3 TOUKY ' U NepHeHIuKYJIAPHONT
x+1 v =z
] —_— = —_
. -3 3 1
l'lpﬂMOI/[ ABJISIETCHA

g 3x+2y+2-3=0 6.3x+2y+z+2=0 g, —3Xx+3y+2+10=0

4(1,-5.2

2. O01ee ypaBHeHHe IUIOCKOCTH, COIEPIKAIIEH TOUKY * r)n napaJjieJibHoi

mIockocrH 3% — 10_1" +z—-2= 0, uMeeT BHJI

&Rl - Q —
a ¥ Sv+:z-28=0

6 3X+2y+z+5=0

3x—-10y+:z-55=0

o 2x—4y+4-+12=0

3. IlitockocTh NepreHANuKYJ/JIsIPHA IJIOCKOCTH

2x—4y+4z+1=0
6. —dyv—4z+14=0
—4x+2y-1=0

r g~ 4x+4y-1=0

A(3.4.3)  B(5.3.3)

4. lIpsimasi, mpoxoasimas yepe3 TOUKHU , NepIeHINKY/ISIPHA IUIOCKOCTH

X—v+3z4+1=0

[ :1-4y—x=01 : 6-y—4x=0

5. I[al—[bl TPpHU NPAMBIX HA IVIOCKOCTH:

[, - —x+4y—-4=0

3

U

‘BepHbIM siBJIsieTCS YTBep:KIeHHE

I 1

a. ¥ 2HepneHauKyJIIpHbL



I 1
0. '1u ° nepneHauKyISPHBI

[

B. '2W 3 meprneHIuKyISpHBI

. HICPHCHAUKYJISAPHBIX MPAMbBIX HCT

A(3.3.-2

6. YpaBHEeHHEM IVIOCKOCTH, NPOXOAALIEH Yepe3 TOUKY )n NeprHeHInuKyJIAPHOI

- x+1 y =
l'lpﬂMOﬁ - 2 2 3 ABJAACTCH

a. 3x+2y+z--13=0
6. 3x+2yv+z-1=0
—2x+2v+3z2+6=0

B.

x+y+z-4=0

r.
.~ 44(3 N 5 ) 9
TecT 7. O01mee ypaBHeHHE IVIOCKOCTH, CO/IepKaleil TOUKY * Y /M napajienbHOR
O9x—-2y+z-5=0
MJI0CKOCTH - , HIMeeT BU/I

a. 3x—v+z-15=0
6. 3x+2v+z2-12=0
3Ix—y+z-34=0
O9x—2y+:--34=0

2x—Ty-2:+15=0

(94
8. ILnockocTh NepHeHANKYJIsIPHA IVIOCKOCTH

2x-Ty-2z+1=0
6. 2v—-T7z+14=0
—Tx+2yv-1=0
—yv—=T7z+14=0

IIpsAsMbIe HA TVIOCKOCTH

[IpaBuiIbHBIN OTBET BBIJICICH U MOAYEPKHYT.



A4(-2.0)

1. Ilpsimasi, npoxoasiuas 4epe3 TOUKY
2x+2y+2=0

U napaJjuieJibHas NpaMoi

‘HUMeeT BU/L

T, DO, Py
6. —2x+2y=0
2x+2v+4=0
2x+2v+2=0

By

2. YpaBHeHHEeM NIPSIMOii, coaep Kaleil TOUKy ‘4(6' - 1.)1/1 napajuieabHOM NpsaAMoil — 5 N
SIBJISICTCS

a YT Sv=2

6. Y+5v=1

g Jx+y=0

r. X=5y=0

AB3.D), B(-2.-2

3. O0u1ee ypaBHeHHe NPSAMOii, coep:Kanieiil TOUKH ). HMeeT BUJI
—-x=5v+8=0
6. 3x—-5y-4=0
£~ 2x+2y+8=0

e x—4y+8=0

TpeyrojbHUK HA IJIOCKOCTH

[IpaBuibHBINA OTBET BBIJICICH U MOAYEPKHYT.

1=(3.3) B=(9.11),

1. lnuHa CTOPOHBI ABg TPeyroJbHHKe AAB Cc BepumHaMn‘g

C =(15.7)

paBHa

a U 5 14 5242 o 2B



2. lnuHa MeIMaHbI AM s TpeyroJibHuKe AABC BepmnHaMﬁl =(11.3) ,B =(15.23)

C =(31.15)

9

paBHa
a. € 6. LU B. _w’? I. \E

4=(3.3) B=(5.7) C=(9.5)

3.Vroa ~ " B TPeyroJibHUKe ¢ BepIIMHAMU

a. mpsMod 0. Tymoid B. OCTpBIil

A=(7.8) B=(19.12) C =(11.20)

4. B TpeyroaibHuke AAB C, rae , YIoJ1 npu

Bepmmne A paBen

a arccod(3/5) 6. T/3 arccos(1/3) r 716

B.

5. B tpeyroapmnke A BC e 4= (0—'4),3 = (8. 20),C = (24-14),“0“ ABC

a. npsAMoit 0. Tynoit B. OCTpPBIN

JIuneiiHas anredopa. Aareopa marpun. O0paTHasi MaTpuia.
Onpenenureau

[TpaBUIBbHEIN OTBET BBIJECICH U MOAYEPKHYT.

8 1

2

i e -

1tect. OOpaTHOIi K MaTpHLIE ( ]HB.HSICTCH MaTpuua

/ l l h
) 8
a -23 8 6. —-23 -3 5. 23 3 L L23 3,
7 9
5 10
2. Onpenenuresib MAaTPUIbI / paBeH
i
a. 23 0. =3 ~10) . 113 r. U
I 0 -1
-10 0 1
1 10
3. Onpeaenuresib MATPULBI paBeH

a. —7 6. = g. Ll r. 44



N
o
N

oo o0
LN

S

. Onpeneanresb» MAaTPUIBI * "/ paBeH

A ld 5 0 g1 L -DD

5 0 -5
6 0 5
2 5
5. Onpenenurenb MAaTPHILI * paBeH

a =2 5.2 548U

6. YpaBHeHHe I HAXO0KACHUA COOCTBEHHbIX 3HAYEHUI MaTPHIbI A umeer BHUJ

o det(4-4E)=0
6. A—/E=0
s AA—E=0

gdet(4+4E)=0

—

CymMa 1 nmpou3BegeHre MATPHUIL

[IpaBuibHBIN OTBET BBIJICICH U MOAYEPKHYT.

T
AB
. Boipa:xxeHnue /" 3KBUBAJIECHTHO

1
a. A’BT 6 B4T g BTAT r. A’B
(4]
2. Boipaxxenue \* /" IKBHBAJIEHTHO
a. "B . B4™ B B 4™ r. 4B
| 3 4
I 2 3
13 4
2 1 5
' 3 1
3. IllpousBenenue MaTpHIl / paBHO
(—11 -10 -29° 10 10
(18 15° -11 -10 -29 (19 15‘] 11 9
24 17 -5 -7 -14 24 18 507

S T

]
O

13




( 10 — 9]
7 7 _ "B = (9 8), IlponsBenenue BA4 paBHO

4. 3anaHbl MATPUIIBI

a (34 25) 6. (-3¢ -25) 5 L 119 . (=28
5 4 15
A=l | B
5 p 4T
5. 3apanbl MATPULIBI | T .HponsBeueHnele pPaBHO
33 66) (6 45) (50 56) 25 22
|32 53 \ | 7 37 ' l 44 42 ‘ 28 21]
a. ' : 0. " / B. : r. /
2 2
4 4 4 3\ B=|5 3
Tl 5 55 > 4 3RT
6. 3a1aHBI MATPHIIBI 25 4 u = /. cymma24+ 3B papna
(14 10)
14 23 21| l"S 14 13) 20 32 29 23 19
.10 19 23 6 11 14 14 27 32 21 23
a. * : 0. " / B. r. -
6 1
2
TecT Ne7. TpancnnoHMpoBaHHOI K MaTpuIe ~/ ABJaseTCS MATPHUIA
f l 1
‘ 2 —1“ l"6 11" (2 1‘1 (15 1
— 2 P
a 11 6 6. 1 2 . 11 6 oW1 2)

BexkTopHas aareopa

[IpaBUNIbHEIN OTBET BBIJCICH U MOAYEPKHYT.

=(5:3:1) q=(2:6:2)

1. 3axaHbl BEeKTOPBI P . Boipaxkenue P (q -P ) pPaBHO

2. 3ananbl BEKTOprp - (6; 4;3-)14(1 - (2;3;0-). JdinHa BekTOpa 2[) N 7q paBHa

a. —r\fﬁ 0. Zﬁ B. < r. V209



a=(2.7.5)b=(7.-2.5), ¢=(5.0.-7)

3. U3 BeKkTOpOB > 12, , OPTOTOHAJIbHBIMHM ABJISIIOTCH

KoMILieKCHBIC YHCJIA

[TpaBUIBbHEIN OTBET BBIJEICH U MOAYEPKHYT.

C.— Iz z =2 2i =. =
1. CyMM33_1 T2 ecomT! '+"I,'2 1+I,paBHa
a 1+1 6. 2t1 g, 1+2i r. 2+2i
o 7= :3 H’ o= — i
2. lIpousBenenue ~172° ecsim™1 = el s 2 1-2i , PABHO

2 10-8 5. 9-Ti g Y9-8 . 9-Yi

CucreMbl JIMHEHHBIX YPABHEHHU I

[IpaBuiIbHBIN OTBET BBIJICICH U MOAYEPKHYT.

Lx+ 2y, —2x, =0,

! - - - —
{3 +Tx, -, =0,

1
. |3
1. CucremMa JIMHeHHBIX YPABHEHUI &

X —2x, —4x, =0, HMeeT
a. OJIHO HYJIEBOE PEILIECHUE
6. 0ECKOHEYHO MHOTO peleHu
B. OJIHO HEHYJIEBOE pELICHHE
T. HET pelIeHUN
X Fx, +2x =T,

. L |x + =0.
2. YacTHBIM pelieHreM CHCTEMbI JIMHEHHbIX YPaBHEeHUil (% SIBJISIETCHA

(3.

L]

-7.1) 4 (2.3.1) 4 (0.00) p (=8.4.1)



[ x, —2x,—2x, =0,
13x, —5x, +2x, =0,

Ty — v oAy =
3. Cucrema JnHeiiHbIX ypaBHenmii (=0 ~3% +4% =0.

nMeer
a. OJIHO penIeHueL aBa peleHus

0. 6ECKOHEYHO MHOTO pELICHHM

B. HET PELLICHUM

4. MaTpu4yHoOe ypaBHeHHe X4=B¢ HEBBIPOKIEHHON KBAIPATHOM MaTpulled A uMeet
pelieHue

a. XA = AB 6. X=4"'B . X=B4"" r X=84

5. MaTtpuuyHoe ypaBHeHHe AX=B¢ HEBBIPOKIEHHON KBAIPATHOM MaTpuleid A umeeT
pelieHue

a. X =AB 6. XY =B4" 5. X=B4 r. X=4'B

Maremartuueckuii anajaus. {ud@epeHuunanbHoe UCHUUCTCHHUE

[IpaBubHBIN OTBET BBIJIECIEH U MOAYEPKHYT.

f(x)=xcos(x+3)+7

1 - Tect. IIpon3Bonnas pyHKuumn paBHa

cos(x +3) —xsin(x+3)

L

xsin(x+3)+7

o

sin(x+3)

w

sin(x+3)—xcos(x+3)

f(x)=Tcos(~/x-9)

2. IIponsBoaHasi yHKIUH

—Tsin(+/x—9)

paBHAa

5 —F'J_gsin(«;'x—9)
R

cos(x—9)+ sin(+/x—9)
B. :*\JJ.\'—Q

-7 sin(4/x—9)
r. 27x-=9



Ox+5

Jx)=

3. IlpousBoanast GyHKIUM x—10 paBHa
9 95 5x
o (x-10] 6. 9l(x-10)  , (x-10) - (x-10]

o

A‘ e
4. YactHoii npousBoauoi CX myist pyHKIuM

-

f=15m(x+5?

v )HBJIHGTCH

30x 15 30y 1
q YTV 6. YTV g, YT r X+
fx)=5"
5. IIpousBoaHas dynkuum - " = aBHA
P y P
a 5% 6. 63577 5 5% ns r 5%6Ins

f=4x"+yz-9

6. I'paguenTt pyHKuun paBeH

(8x. z. 1)
6. (8x. v. 2)
8x+9v+9:
8xvz+9

o’ f

N by
7. CMemiaHHasi NPOU3BO/IHAS G‘)‘Q" s GyHKIHH -

f=snx—6x"y paua

. U 6 —12x cosx—12xv L Lusa

B.

e

. I[OCTaTO‘-IHbIM YCJI0BUEM BBINTYKJIOCTH (l)yHKIII/II/I ‘}(;‘ ) Ha UHTEpBaJIe (ﬂ._ b ) ABJIACTCH

V'>0_ (a.b)
‘ Vv < 0., (a.b)
V' < 0. . (a.b)
y'=0_ (a.b)

b)

X a.
. I[OCTaTO‘lHLIM yciaoBuem yﬁBIBaHI/IH (l)yHKIII/II/I ‘) ( )Ha HHTEpBaJie ( - 7 ABJIHCTCHA

o



a. - Ha
6 \”<0Ha(ﬂ,5)
.V <0 (a.b)

f=2x"+5y" -12x+10y+9
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JAuddepeHuuanbHblie yPABHECHUSA
[IpaBUNbHBIN OTBET BBIJIEIEH U MOAYEPKHYT.

" =17y +60y =0

TecT - 1. O01mum pemrenneM 11 depeHIHATBHOr0 ypaBHEeHU S Y
SIBJIsIeTCSl

a Ce”" +Che™
6. Cie™" +C, sin(12x)

. Cicos(5x)+C,sin(12x)

r G +Ce”

HNuTerpajbHoe UCHUCTICHHE

[IpaBuibHBINA OTBET BBIJICICH U MOAYEPKHYT.
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0) y ® sin(3x* )logs(2x 3);

4.X3
B) y —1—;
° 4arcsin_

x
arctg(2x 1)
In(x 1)
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JleMOHCTPAUMOHHBIA BAPUAHT KOHTPOJIbHBIX 3aaHUMN
Tembi: «Onemenmpi meopuu MHOdMCeCcms), «Komnnekcuvie uucia»

1) B knacce 40 yenoBek. M3 HUX 10 PYCCKOMY SI3BIKY UMEIOT TPOMKU 19 YenoBek, mo
MaTeMaTuke — 17 4enoBek u no (usuke — 22 yenoBeka; o PyCCKOMY WJIM MaTeMaTuke - 25, 1o
pycckomy win ¢usnke — 32; mo pusuke wim MmatemaTuke — 32. [14Th 4enoBeK UMEIOT TPOUKH IO
pyccKoMy sI3BIKY, MaTeMaTuke U Gpusnke. CKOIBKO YenoBek ydatcs 6e3 Tpoek? CKOIBKO YeIOBEK
HUMEIOT TPOMKH TOJIBKO 10 MaTeMaThKe? CKOJIBKO YEJIOBEK UMEIOT TPOMKHU 10 PyCCKOMY SI3BIKY U
no ¢uzuke?

2) Haiitu muokectBo (4 & B) @ (4 & B), ecn E={1,2,3.4,5} ,A={1,5},B={1,2,4}
3. JIaHBI KOMIUIEKCHBIC UnCcTa z, ® §3i,z, ® 37i,2 ® z, z,

" - Zy . Z, 2007
Haiitn: 33) VARV 36) Z, 3B)_’ 3F) — 1 -z

z
A 2 Z

4. KommuiekcHble uncia z; ® /3 i, z, ® 16 npeACTaBUTh B TPUTOHOMETPHUYECKOH,
50

z
MOKa3aTeNbHOM POpPMax M BHIYMCIUTL :  4a) I ; 40)4/z,
60

Z,

.5a) Pemmts ypaBuenne: x> 2x 2 @ 0. 560) Haiitm /512 .
6. IlocTpouTh Ha KOMIUIEKCHOW  IIIOCKOCTH MHOXECTBO TOYCK, YIOBJICTBOPSIOIINX

YCIOBHIO: |Z'2i |.3 |Z-2im3°"““42i |AA 3,|Z|.3,nﬂnarg20§).
(mm WA 3

Kpurtepuu ouenku:

3a 6e30mKO0YHOE BBHIMOIHEHHE KOHTPOJIBHBIX 3aJlaHii 3alulaHupoBaH MakcumyM B 30 Oamnos. B
Cllydae JacTHYHOTO PemIeHUs paboThl, OaJuThl YMEHBINAIOTCS HPOIOPIMOHATEHO KOJIHUYECTBY BEPHO
BBITIOJTHEHHBIX 3aJIaHUH

Tema: «Cucmemvl runelnsvlx ypasHeHui

2x— y+ z=2,
3x+2y+2z=-2,

1. Pemuts cuctemy 1a) metonom Kpamepa, *~2y+ z=1.

10) MmaTpu4HBIH cIOCOOOM.

2. Pemmuth cucrembl ypaBHeHmii MeTonoM I'aycca:



»=3x1 3x 4x3~ S5xs @9, B 20 5 4 5 =2x x2~ X3 x4 @1
5, »=3x1 2x; 5x3 4x4 @ 2, s - -
2, F T2 @18 an TR TR ix a3 2 3F 2020 3x @2

NV - - - \éxl _ 2 3 4 NV - -

34x, 5x, 7x; 3x, @5 “Ox 6x 9x. Tx @ 4 5%, X, X3 2x, @3
“Tx 8x_ 3x 4x @2 A 2 3 4 Zm2x x. x 3x @4
" 1 2 3 4 1 2 3 4

3. HaiiTu o011ee penieHne 0 JHOPOIHOM CHCTEMBI M ee (PyHIAMEHTATbHYIO CUCTEMY PellleH Ui
,"x{ 2X2_ 2)C3 e 0,

32x] xp 3x3 @0
\l/

:3)(1_ 2X2_ SX3 o0

- "\2x1_ xp, 3x3 @0
TeMa « AHATUTHYECKAS TEOMETPHUS

1. la). Hanucars ypaBHeHHe NpsAMOii, IPOXOMSIIEH Yepe3 TOUKY nepecedenns npsimbix ) @ 3Xx u

X
X 4y @ 2, nepnenaukynspHO OpSAMOi __ y_. 1.
3 2

16). CocraBUTh ypaBHEHUE NpPAMOH, MPOXOAAIIEH Yepe3 LEHTP OKPY>KHOCTH x? y2_ 4x 12150 0

napamensHo npsimoit X ) @ 0.

1B). YeTaHOBUTL BH KPMBOM BTOPOI'O MOPSAJIKA, 3aJaHHOM

' 2 Em2 o = ~
ypasuenueM 4z° + 5y* + 20x — 30y + 10 = 0. (2x% 4x 12 6) 6 @ 0),

(v ®3x2 6x2),(2x% 4x ) 6, 6 @ 0)
2). Jlan TeTpasap, BEpIIMHBI KOTOPOro Haxomsarcs Toukax A(4,-2,-2), B(5,-1,2), C(1,0,-1), D(6,0,-1).
Haiitu 2a) yron mexxny pebpamu AB u AC,

20) wromaabs ocHoBaHMs TeTpadapa ABC,

2B) 00bEeM TeTpaspa,

2r) IUIMHY BBICOTHI, TPOBEIEHHON U3 TOUKH D,

211) ypaBHeHHe mpsMoi AB,

2e) ypasHeHnue miockocta (ABC).

3 IToctpouts 3a) snmunc 9x2 4 @ 36, 36) runep6ory 9x2-4y>=36

Tema: «HMumeepanrvroe ucuucienue QyuKyuii 00HOU NEPEMEHHOU.

x® x

1
5 3
1. HemmocpeAcTBEHHBIM MHTETPHPOBAHHUEM BBIUMCIHTE:1a). @—( 3x x Ddx, 16). dx .
5 :_xﬁ_
X
2. MeTtomoM 3aMeHBI IEPEMEHHON WM C MOMOIINBIO BHECEHUS IOA 3HaK IuddepeHiana BeIUUCIUTS:

sin x dx

dx 26). .
2 . b
? % COSX Y2x 1

3.C IOMOIIIbIO METOAA MHTETPHUPOBAHUA IO YaCTAM BBIYUCINTDL:

3a). (x 1)In xdx 3a). 3 x e¥dx .. (a5 X cos Sxdx



dx xdx
4.:BpaucnnTh 4a). f—mrrrr—— 46). ®——

4xx2 ~x~6)g15 '

5. BEIYHCIIATE:

dx (x2 2)dx
). BEHED S ETe

1

3
6. Beruncnuth omnpeneneHHple  HHTErpaibl:6a) g@xl 4 ¥ ldx 66) % xe*dx («IT0 HaCTSIM»).
2 0

Tema «/luddepenunanbupie ypaBHEHUS

1. la) BeisacHuTh siBIsieTCS U pemenneM muddepenuansaoro ypapaenns : xyId @ 2y
pynkuus y @ 6x 2
16) Onpenenuts nopsnok audpepennmansroro ypasuenus 4( ym I )4~ yE L y6~ xy.

1B) CoctaButh auddepeHnnaabHOoe YpaBHEHHE, €CIM HU3BECTHO €ro odlee pelieHue
y2=2Cx.

2. Haiiti yactable pemenns auddepeHnnanbHbIX YPaBHEHUH € pa3IeTIONIMHCS
NIEPEMEHHBIMU:

2a) (x+3)dy- (v +2)dx =0 ¥»2)=3,
) y+2y +4 =0, v(0) =5;

dy 1
WM 2a) dx _Z, yih =2

Wiy 2a

3. Haiitu obmiee pereHue IMHEHHOTO HEOTHOPOIHOTO YPaBHEHHS TIEPBOTO MOPSAKA
y'+3y=c"
4. Pemuth onHOpoaHOE MU PepeHIInanbHOe ypaBHEHNE
9 2
X t)

= e
2x”

3. HaiiTi o0mme penieHne TMHEHHBIX OTHOPOAHBIX ypaBHeHu# II-ro mopsiaka:
59y yId 36y @ 0, 56) yId 4yI1 4y @ 0, 58) yId 2y 5y @ 0

6. 6a)HaiiTi yacTHOE pelIeHHe HEOIHOPOIHOTO U PepeHIINATHLHOTO YPaBHEHHUS BTOPOTO
MOpsIIKa:
y'-6y'+8y =3x +2x+1 y(0) =0 y'(0) =1.

60) Haiitu obmiee perieHre HeOJHOPOAHOTO TG (HEePEHIIMATHEHOTO YPAaBHEHHUS BTOPOTO MOPSIKA!
y'-6y'+8y =3x” +2x +1



Tema «@yHKIUS HECKOJIBKUX MEPEMEHHBIX. Psaapn»

1. HccrenoBath MONOKUTENBHBINA DS HA CXOMUMOCTE (MCIIONB3Ys OJVH W3 MPU3HAKOB CPABHEHMS)

= (n+2)3" = 2n+3
a3 2 32
o n! — mn —6n +7

HccnenoBats Ha CXOAUMOCTH (YCIOBHYIO, a0COJIOTHYO) 3HAKOYEPEIYIOIIUHCS PSIII.
10Bd1b Hd ¢XO

a) Y (-1)" —1

2t +5

14 2x . 4x2 - 2nxn "
; St TR
Haiitn o6macth CXOAMMOCTH CTEHNEHHOIO psiia 3 \/5 523 (2n+1)*V3

-, - T
Jana QyHKIUS IBYX MEPEMEHHBIX = ~ Tty 3z Yy
a) Haiitu Bce yacTHBIE MPOU3BOHEIC IEPBOTO BTOPOT'O MOPSIIKOB.

0) UccnenoBaTh PyHKIUIO HA SKCTPEMYM.

B)BbuucinTh TpUONMKEHHOE 3HaYeHHEe (QYHKIMKA C TOMOIIBI0 AudQepeHnnaroB B TOYKE
M,2,01,0,98

Boruncanth 1BOMHON MHTErpai B MPsIMOYTOJbHOW 00JacTu

SDSxydx dy’, rae D={(XQ y)|l<x<2; légg?}



3. Meroanuyeckue MaTepuaJbl, onpeaesolme NpoueAypbl OHeHUBAHUSA
3HAHUM, YMEHU, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XaPaKTEePU3YIOLIHUX
3Tanbl (OPMHUPOBAHUS KOMIIETEHIUI

[Tpoueaypsl olleHUBaHUS BKIIIOYAIOT B ce0s TEKYIIUN KOHTPOJIb U IPOMEXKYTOUHYIO
aTTeCTalHIO.

TeRyumﬁ KOHTPOJIb YCIICBAECMOCTH IIPOBOAUTCA C MCIIOJIB30BAHUCM OICHOYHBIX
CpeacTB, NpCACTABJIICHHBIX B II. 2 JaHHOT'O IMPHUIJIOKCHUA. Pe3ynBTaTH TCKYHIICTO KOHTPOJIA
AOBOJAATCA A0 CBCACHUA CTYACHTOB N0 HpOMeX(YTOHHOﬁ aTTeCTanuu.

IIpomeskyTouHasi aTrecTauMsi nMpoBoauTcs B (opme 3adera (2 cemectp), B (opme
sk3ameHa (1, 3 cemectpsl). CTyZ€HTHI, HE IPOLIEALINE TPOMEKYTOUHYIO aTTECTALUIO 110 TpaduKy
CEeCcCUH, TOJDKHBI JTMKBUAUPOBATH 3a/10JKEHHOCTh B YCTAHOBJIEHHOM IOPSIJIKE.



Ipuioxenue 2.

Mertoauyeckre yKa3zaHUsT [0 OCBOCHHMIO JUCIHMIUIMHBI  «MaremaTuka»
aJpecoBaHbl CTyJeHTaM BceX (opM 00yUueHUsI.

VYyebubsiM mnanom mno HampasiieHuto noarotoBku 09.03.01 «Ilpuknagnas
UH(OPMATHKa) MPEIYCMOTPEHBI CAEAYIONINE BUIbI 3aHITHI:

JICKIIHUU,
OPaKTUYCCKUE 3aHATHA.

JlekunoHHoe 3aHSTHE MPEACTABISIET coboit CHCTEMAaTHUYECKOE,
MOCJICIOBATENHHOE, MOHOJOTUYECKOE H3JI0KEHHWE TIpernojaBaTeieM  Yy4eOHOTo
Marepuaia, Kak MpaBWiIO, TEOPETUUECKOro Xapakrtepa. Llenp nekuum — opranuzanus
L[EJICHANIPABIICHHONW I03HABAaTEIbHONW JEATEIbHOCTU CTYJEHTOB 110 OBJAJCHUIO
IpOrpaMMHBIM ~MaTe€pUajioM Y4eOHOM JUCHMIUIMHBL. YTeHWe Kypca JIEKIHM
MO3BOJISIET JaTh CBSI3aHHOE, TOCJIEAOBATEIIbHOE W3JI0KEHHE MaTepuaia B
COOTBETCTBUM C HOBEWMIIMMH JAaHHBIMA HAyKH, COOOIIUTH CIIyIIATENIsIM OCHOBHOE
colepKaHUe TpPeAMETa B LIEJIOCTHOM, CUCTEMATU3UPOBAHHOM BHE. B psae ciaydaes
JICKIHS BBITIOTHSAET (PYHKIIMIO OCHOBHOTO HMCTOYHWKA WH(OpMAaIWM, KOT/Ja HOBBIC
Hay4YHbIC JAHHBIC TI0 TOW WJIM MHOW TeMe HE HAIlUTH OTPAKCHHS B yUCOHHMKaX.

V3y4eHre NUCIUIUIMHBI CTYJIEHTY CIICyeT HauyuHaTh C MPOpabOTKH pabouei
nporpaMmbl, 0co0O€ BHUMaHHE, VyACHAd MeIIM UW 3ajJadaMm, CTPYKType W
cojiepkanuio Kypca. [IpM KOHCIEKTUPOBAHWUHU JICKIUH CTYICHTaM HEOOXOIUMO
U3JlaraTh YCJBIIMIAHHBIM MaTepHwal KpaTKo, CBOMMH CJIOBaMH, OOpalas BHUMaHUE,
Ha JIOTHKY U3JIO)KCHHsI MaTrepwiia, apryMCHTAIMI0 M IPHBOJUMEBIC IPUMEPBHI.
HeoOxoauMo BBIIENSATHL BaKHBIE MECTa B CBOMX 3amMCsax. Eciau HEMOHSATHBI KaKHe-
T100 MOMEHTBI, HCOOXOAMMO 3aIllMCBhIBaTh CBOM BOIPOCHI, ITOCTApaThCsl HANTH OTBET
Ha HHX CaMOCTOSATEIbHO. ECIM caMOCTOATENbHO HE yaaloch pa3o0paThCsi B
Marepuale, BIIOCISACTBHM HEOOXoAuMo JIMOO Ha CACAYIOIIEH JeKIuH, JTU00 Ha
NPAaKTHYECKOM  3aHATHU WM  KOHCYJbTAllMM  OOpaTHThCS K  BEIyIIEMY
NPEIIOIaBaTeI0 3a Pa3bICHECHUSIMHU.

B xonme mnpakTHUecKHUX 3aHATUM YTIYyOJSIIOTCS W 3aKpEIUISIIOTCS 3HaHUs
CTyJICHTOB TI0 Py PAacCMOTPEHHBIX Ha JIEKIUAX BompocoB. Heobxomumo
O03HAaKOMUTBHCS C 3aJlaHreM. BrimosHeHWe paboThl CIEAyeT HayaTh C HM3YYCHUS
TEOPETUUECKUX CBEIACHUM.

[Ipy TOATOTOBKE K 3aHATHUSAM KaXABIH CTYACHT [OJDKEH: — HW3YYUTh
PEKOMEHJIOBaHHYIO YYEeOHYIO JIMTEpaTypy; — H3y4YUTh KOHCIEKTHI JICKIIHA,
MOJITOTOBUTH OTBETHI HAa BCE BOIMPOCHI 10 U3y4aeMOM TeMe; —TIOJIT0OTOBUTh MaTepHall
JUISL BBITIOJIHEHUS Pa0OThl, PEKOMEHJIOBAaHHBIE MpEroJiaBaTesieM TPU H3Y4YEHUU
KaXJoh TeMbl. Bompockl, HE pacCMOTpPEHHbIE Ha JIEKIUAX H MPAKTHICCKUX
3aHSATUAX, JTOJDKHBI OBITh M3YYEHBI CTYJACHTAMH B XOJI€ CaMOCTOSITEIBLHON pPadOTHI.
KonTpoas camocTosTenbHOW pabOThl CTYACHTOB HaJ YYeOHOM MpOTrpaMMoOu Kypca



OCYILIECTBJSIETCST B XOJA€ 3aHATHH. B Xome caMoCTOsSTEeTbHONM pabOThl KaXIbIi
CTyJIEHT o00s3aH TPOYUTATh OCHOBHYIO W II0 BO3MOXXHOCTH JIOIOJHHUTEIHHYIO
JUTEPATypy IO H3y4aeMOW TeMeE, JONMOJHUTh KOHCIECKTBHI JICKIUKA HEIOCTAIOIIUM
MarepuasnioM. [Ipu peanuzanum pa3IuyHBIX BUIOB y4eOHOM paOOTHI HUCIONB3YIOTCS
pasHoOOpasHble (B T.d4. HHTCPAKTHBHBIE) METOXBI OOYYCHHS, B UACTHOCTH:
WHTEpPAKTUBHAs JOCKa [UIS TOATOTOBKM W  TMPOBEJACHUS  JIGKIMOHHBIX U
NPAKTHYECKUX  3aHSTHH,  pasMeIleHHe MATePHalIOB Kypca B  CHCTEME
TUCTAaHIIMOHHOTO oO0ydeHus http://distedu.tgpi.ru/ [l MOATOTOBKM K 3aHATHSM,
TEKYyIIEMy KOHTPOJIO U  INPOMEXKYTOYHOM  aTTECTAllMM  CTYJCHTBI  MOTYT
BOCIIOJIB30BaThCs AJNEKTPOHHON Ombnmotexoit BVY3a http://library.rsue.ru/. Taxxke
oOydJaromuecs: MOTYT B3AThb Ha JIOM HEOOXOJUMYIO JHUTEepaTypy Ha abOHEMEHTe
BY30BCKOM 2 OMOIMOTEKH WM BOCIIOIB30BAThCS YUTAIBHBIMU 3aJlaMH BYy3a.
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