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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EIUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

7 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 252
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 90
caMoCTOsITebHAs paboTa 126
4acoB Ha KOHTPOIb 36
PacnipenesieHne 4acoB TUCHUTJIHHBI IO CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Uroro
Henens 14 1/6 16 1/6
Bun 3anarnit vo | PO | vio | pmo| vo PIT
Jlexuun 14 (14 |16 |16 |30 |30
IIpaxruueckue 28 128 |32 |32 [60 (60
B tom uncre uHT. 26 |26 |22 (22 |48 |48
Hroro ayn. 42 142 |48 |48 [90 (90
KonrakrHas padora |42 |42 (48 [48 |90 |90
Cawm. pabota 66 |66 |60 [60 |126|126
Yacel Ha KOHTPOIIb 36 (36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 | 252
Bupbl KOHTpPONIS B ceMeCTpax:
3auer 1 ceMecTp
PacuerHo-rpaduyeckas padora 1,2 ceMecTp
DK3aMeH 2 ceMecTp




2. IEJTA OCBOEHMSI JUCHUAILIMHBI (MOZLY.JIsT)

2.1 | Llenpro OCBOCHUS TUCIMILINHEI ABIIETCS (POPMUPOBAHHUE BCEX KOMIIETECHINH, TIPEyCMOTPEHHBIX YIE€OHBIM IIAHOM B
obnactu(chepe) MaTeMaTUKH

3. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIT: | b1.0

3.1 | TpeGoBaHus K NpeBapUTe/IbHOI IIOAT0TOBKE 00y4YaI01erocs:

3.2 | JucuunminHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOEHHE JaAHHOM JMCUMIJIMHBI (MO1YJIs1) HE00X0AMMO KaK
npealiecTByIOLIee:

3.2.1 | Merpomnorus, CTaHAapTH3ALMUS U cepTH(GUKALIUL

3.2.2 | Ilemaroruka v MCUXOJIOTUSI CAMOPA3BUTHUS

3.2.3 [ [IpaBoBeneHne

3.2.4 | Teopernyeckass MEXaHUKa

3.2.5 | Okosorus

3.2.6 | BonHoe, 3eMeIbHOE U 3KOJIOTMYECKOE IPABO

3.2.7 | Bognslii peectp

3.2.8 | 'mnpometpust

3.2.9 | KommbroTepHas rpaduka B mpoheCCHOHATBHOMN IesITeIbHOCTH

3.2.10 [ ITouBoBenenue

3.2.11 | ConpoTHBIIEHHE MaTEpUAIIOB

3.2.12 | YuebHast 03HAKOMUTENbHASI IPAKTHKA 110 TIOYBOBEIEHHUIO U T€OJIOTUN

3.2.13 | YuebOHas TeXHOJIOTHYECKAs (TIPON3BOJCTBCHHO-TEXHOIOTHYECKAs) MPAKTHKA IO THAPOMETPHH

3.2.14 | T'uppaBnuka

3.2.15 |'uppaBiuka coopyKeHUH

3.2.16 | KomIuiekcHOE UCIIOJIBL30BaHUE BOAHBIX O0BEKTOB

3.2.17 | IIpon3BoACTBEHHAS TEXHOJIOTHYECKAS (IIPOU3BOICTBEHHO-TEXHOJIOTHUECKAs) IIPAKTHKA

3.2.18 | CucremHBIii aHANIHU3 U ONTHUMM3AIIMS PELICHUN

3.2.19 | DnexTpoTeXHUKA, NEKTPOHUKA U aBTOMATU3aIUs

3.2.20 | 3ammTa BEITYCKHOW KBaIH(HKAIIMOHHOH pabOoTHI, BKIIIOYAs ITOrOTOBKY K IIPOIEType 3allUTH ¥ IPOLEAYPY 3aIlUTHI

3.2.21 | Ouenka BO3AEHCTBUS Ha OKPY>KAIOLIYIO Cpeay

3.2.22 | [Ipon3BoACTBEHHAS TIPaKTHKA - HAYIHO-HCCIeaoBaTeNsckas pabora (HUP)

3.2.23 | [Ipon3BoaCTBEHHAs MPEIAUIUIOMHAS HKCIUTyaTallMOHHAs! TPAKTHKA

3.2.24 | Okcruryaranys U MOHUTOPUHI MEIHOPATUBHBIX CUCTEM

4. KOMIETEHIIAY OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIAILINHBI
(MOZY.JIsT)

OIIK-1 : Cnioco0eH pemiaTh TUNOBBIE 32124 NPO¢ecCUOHAILHOI 1esITeIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MaTeMAaTHYeCKHX M eCTECTBEHHBIX HAYK ¢ MPUMeHeHHeM HH(OPMAIOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTHii;

OIIK-1.1 : 3HaeT OCHOBHBIE 3aKOHBI MAaTEMATHUYECKUX U €CTECTBEHHOHAYYHBIX JUCIUILINH JIJIsl pEIIeHHs] TUITOBBIX 3a/1a4
poeCCHOHATBHOMN I TEIBHOCTH

OIIK-1.2 : YMeeT UCIONIB30BaTh OCHOBHBIE 3aKOHBI MATEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX AUCIUIUINH VIS PELICHUS
TUIIOBBIX 33124 MPO(PEeCCUOHATIBHON e TEIbHOCTH

OIIK-1.3 : Biageet HaBBIKAMH IO HUCIIOJIB30BAHHIO B TPOGECCHOHATIBHOI OCHOBHBIX 3aKOHOB MaTeMaTHUYECKUX 1
€CTECTBEHHOHAYYHBIX AUCLMIUINH C IIPUMEHEHUEM HH(OPMAIMIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUI

OIIK-5 : CnocodeH y4acTBOBATh B IPOBeJeHHH IKCIIePUMEHTAJIBHBIX HCCIe0BAHUI B TPOdecCHOHATBHOI 1eATeJbHOCTH;

OIIK-5.1 : 3HaeT METO bl ¥/MIK METOMKHU IPOBEICHHS YKCIIEPUMEHTAIBHBIX HCCIIC0BAHHUI B IPOPECCHOHANBHOM cdepe

OIIK-5.2 : YMeeT BBIIOJNHSATH SKCIIEPUMEHTAIBHBIE UCCIIEIOBAaHUS B TPOPECCHOHATIBHOMN e TeIbHOCTH

OIIK-5.3 : Bnageet HaBbIKaMu 00pabOTKH PE3yIbTATOB SKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUH, 0OOPMIICHHS OTIETOB TIO
pe3yJibTaTaM HCClieIOBaHUN

ITK-4 : Cnioco0eH HCnoJIb30BaTh OCHOBHbIE 3aKOHBI €CTeCTBEHHOHAYYHBIX AUCHUILINH, TEOPETHYECKOr0 U
IKCIEPHMEHTATBHOr0 HCCJIeT0OBAHMS MPU PelieHUH MPog)ecCHOHATBHBIX 32124




[IK-4.2 : YMeeT BBIIOMHATE CTATUCTHYECKYIO 00pabOTKy pe3yIbTaToOB SKCIIEPHMEHTOB

YK-1 : CnocoGeH ocymecTBIAATh NOMCK, KPUTHYECKHIT aHAJIN3 U CHHTE3 MH(opMaluu, NPMMEHATH CUCTEMHbII MOAX0 AJIs
peleHns MocTaBjJeHHBIX 32124

VK-1.1 : Ananusupyer 3a1aqy, BbIIE/sIS 3TAIbl €€ PEeleHus, IeUCTBUS N0 PEIICHUIO 3a/1a4K

VYK-1.2 : Haxonut, KpUTHUECKU aHATM3UPYET U BbIOMpaeT HH(pOpMaIio, He0OXOAUMMYIO ISl PELIEHHsI TOCTAaBICHHOH 3a1a4n

VK-1.3 : PaccmaTpuBaeT pa3nuyuHble BapUaHThI PEILICHHS 33Ja4H, OLICHUBACT UX MPEUMYIIECTBA U PUCKH

5. CTPYKTYPA U COAEPKAHUE JUCLUILINHBI (MOLY.IsT)

Kon HaumeHoBaHue pa3jenoB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HHTepaxr. [Ipumeyanue
3aHATHSA TeM /BUJ 3aHATHS/ Kype
Paznen 1. Aaredopa: JIluneiinas u
BeKTOpPHAas ajiredpa

1.1 DeMeHTHI TMHEHHOM anreOpEhI. 1 2 OIIK-1.1 JI1.1J11.4 2 [IK1
Martpunpsl, ux Buasl. Onepa-nuu OIIK-1.2 VK- JI1.5J12.1
HaJ MaTpHUIIAMU, UX CBOHCTBA. 1.1 YK-1.2 J12.3
MerToab! pemeHust CUCTEM YK-1.3 J12.4J13.1
JTUHEHHBIX alreOpandecKux 213233 54
ypaBHeHHH. /JIex/ 2526

1.2 Bexropnas anredpa. Bekropasie u 1 2 OIIK-1.1 JI1.1J11.4 2 [IK1
CKaJIApHBIC BeIMUMHEL [lo-HATHE OIIK-1.2 VK- JIL.5J12.1
BEKTOPHOT'O IIPOCTPAHCTBA. 1.1 VK-1.2 J12.3
JluHeliHble onepanuu Haj, VK-1.3 J12.4713.1
BekropaMmu. JIuneitHas 213253 34
3aBUCHUMOCTH M HE3aBUCHMOCTh 25 26
BeKTOpOB. CKalsipHOE, BEKTOPHOE
Y CMEUIaHHOE POU3BEICHHE
BEKTOpOB. /JIex/

1.3 Omnpenenurenu 1 u 11l mopsnxka, 1 2 OIIK-1.1 JIL.1J11.4 2 TK1
ux BbruucieHus. Pemenne cuc-rem OIIK-1.2 VK- JI1.5J12.1 TIK1
JIMHEHHBIX ypaBHEHUI METO10M 1.1 YK-1.2 J2.3
Kpamepa. /TIp/ VK-1.3 J12.4J13.1

2122033 54
3536

1.4 Martpuus! 1 JeHCTBUS HAJl HUMH. 1 2 OIIK-1.1 JI1.1J11.4 2 TK1
Perienne nMHEHHBIX CUCTEM C OIIK-1.2 VK- JI1.5J12.1 [IK1
romontpro Matpurl /TIp/ 1.1 VK-1.2 J12.3

YK-1.3 J12.4713.1
21223354
2526
1.5 KonTponbHas pabora: « Jlunerinas 1 1 OIIK-1.1 JIL.1J11.4 0 TK1
U BekTopHas anredpay. /IIp/ OIIK-1.2 VK- JI1.5J12.1 IK1
1.1 YK-1.2 J12.3
VYK-1.3 J12.4J13.1
2122033 54
3536

1.6 Pemenue 3anau. [lonroroBka k 1 16 OIIK-1.1 J1.1J11.4 0 TK1
MIPAKTUYECKUM 3aHSITHUSM. OIIK-1.2 VK- JIL.5J12.1 TK2
BrInonHeHne ToMallHero 3a1aHus. 1.1 YK-1.2 J12.3 [IK1
IToaroroBka K KOHTPOJIBLHOU VK-1.3 J12.4J13.1
pabote no Teme «JIuHelHas u 21223354
BEKTOpHAas ajnredpay 25 26

Brmonnenune 1-ro, 3-ro 3agannii
PI'P
/Cp/

Paznen 2. AHaanTHYECKAS
reomerpus




2.1 AHauTH4YeCKas TeOMETpUs Ha 2 OIIK-1.1 JI1.1J11.4 IIK1
IJIOCKOCTH. MeTo/| KOOpAMHAT Ha OIIK-1.2 JI1.5J12.1
mockoctu. KpuBsie BToporo OIIK-1.3 J12.2
NOPAZKA: OKPYXKHOCTBD, DIUIHIIC, OIIK-5.2 J12.4J13.1
runepOoia, napadona. Mx OIIK-5.3 VK- | D132 33 54
TEeOMETPUYECKHE CBOICTBA U 1.1 VK-1.2 | D536 37 28
nocTpoenue. /Jlex/ VK-1.3 39 3210
2.2 Ipsmast Ha TUIOCKOCTH (TEOPHS 1 OIIK-1.1 JI1.1J11.4 TK2
naetcst Ha mpakruke). /I1p/ OIIK-1.2 JI1.5J12.1 [IK1
OIIK-1.3 2.2
OIIK-5.1 J12.4J13.1
OIIK-5.2 VK- | 31 22 33 54
.1 YK-1.2 [ 352627 38
YK-1.3 39 310
2.3 Ipsimas Ha miockoct /TIp/ 2 OIIK-1.1 JI1.1J11.4 TK2
OIIK-1.2 JI1.5012.1 K1
OIIK-1.3 2.2
OIIK-5.1 VK- | JI2.4J13.1
1.1 VK-1.2 | 12233524
YK-1.3 35356 37 38
29910
2.4 Kpusbie BTOporo nopsijaxa: 2 OIIK-1.1 JIL.1JI1.4 TK2
OKPYKHOCTb, 3JUTUIIC, TUTIepOOIIa, OIlK-1.2 JI1.5J12.1 TIK1
napa6oma. /TIp/ OIIK-1.3 2.2
OIIK-5.1 J12.4J13.1
OIIK-5.2 VK- | D1 22 33 54
1.1 VK-1.2 | D526 27 28
YK-1.3 29910
2.5 Kpussle Broporo nopsiika: 2 OIIK-1.1 JI1.1J11.4 TK2
runep6osa, mapadona. OIIK-1.2 JI1.5J12.1 IK1
CoBMecTHBIE 3a]]a41 HA YPaBHEHHS OIIK-1.3 J12.2
IIPAMOI U KPUBBIX 2-TO OIIK-5.1 J12.4J13.1
nopsizka /TIp/ OIIK-5.2 VK- | D132 33 D4
1.1 YK-1.2 | D536 27 38
VK-1.3 39 3210
2.6 PaboTa c 31eKTpOHHOM 21 OIIK-1.1 JI1.1J11.4 TK2
O6ubnuoTexoi (M3yueHue OIIK-1.2 JI1.5J12.1 [IK1
TEOPETUYECKOro MaTepHara) OIIK-1.3 J12.2
ITonroToBka Kk NpakTU4ECKUM OIIK-5.1 J12.4J13.1
3aHATUAM. BrimonHenue OIIK-5.2 VK- | D132 33 54
JIOMAIIIHET0 3aJaHHUs. .1 VK-1.2 [ 352627 38
Brmomnuenue 4-ro, 5-ro 3amanuit VK-1.3 29510
PI'P.
/Cp/
Pa3znes 3. DjieMeHTBI TeOpUM
¢ynkxuun. Teopus npeaenos
3.1 DeMeHTHl TeOpuH (PyHKINH. 2 OIIK-1.1 JI1.4 JI1.5 TIK2
Ipenen pynkuuu. beckoneuno OIIK-1.2 JI1.7J12.1
Oosnplre U OECKOHEYHO Majible OIIK-1.3 2.4
(yHKUNH, CBSI3b MEXKTy HIMH, UX OIIK-5.1 01023354
cBoiicTBa. OCHOBHas TeOpeMa OIIK-5.2 VK- | 9526 37 O8
Teopuu npezaeno. CBoiicTBa 1.1 YK-1.2 29910
niepenenoB. [lonsrue VK-1.3
HeonpeneneHHocTe. /Jlex/
3.2 CrennasnbHble TIPEIEIb. 2 OIlK-1.1 JI1.4 JI1.5 TIK2
HenpepsIBHOCTS (PyHKIIMN B TOUKE OIIK-1.2 J1.7J12.1
1 Ha MHOXecTBe. /JIex/ OIIK-1.3 2.4
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 28
1.1 YK-1.2 29910

VK-1.3




33 Brruncnenue npezenos. 2 OIIK-1.1 JI1.4 J11.5 TK3
Heonpenenennoctu Buaos . /TIp/ OIIK-1.2 JI1.7J12.1 T1IK2
OIlIK-1.3 2.4
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 B8
1.1 VK-1.2 39 310
VK-1.3
34 PackpeITie HeonpeaeneHHOCTH 2 OIlK-1.1 JI1.4 JI1.5 TK3
BUJIOB TI0 MPAaBHITY OIIK-1.2 JI1.7J12.1 IIK2
Jlonurans. /TIp/ OIIK-1.3 2.4
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 28
1.1 VK-1.2 39 310
YK-1.3
3.5 Crenmanbhbie ipeaenst. /TIp/ 2 OIIK-1.1 JI1.4 J11.5 TK3
OIIK-1.2 J1.7J12.1 IK2
OIIK-1.3 2.4
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 28
1.1 VK-1.2 29910
YK-1.3
3.6 HenpepbIBHOCTh GYHKIIUH B TOUYKE 2 OIIK-1.1 JI1.4 JI1.5 TK3
u Ha MHOXecTBe. /TIp/ OIlK-1.2 JI1.7J12.1 TIK2
OIIK-1.3 .4
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 28
1.1 YK-1.2 39 3210
VK-1.3
3.7 PaboTa c 31eKTpOoHHOM 14 OIIK-1.1 JI1.4 JI1.5 TK3
OubMoTeKo! (M3ydeHHe OIIK-1.2 JI1.7J12.1 IK2
TEOPETUIECKOTO MaTepraa). OIIK-1.3 J12.4
IToaroroBka K mpakTUYECKUM OIIK-5.1 D132 03 54
3aHATHSM. BeinonHenue OIIK-5.2 VK- | D526 37 28
JIOMAIIHETO 3aIaHusl. 1.1 YK-1.2 29 510
IToaroroBka K KOHTPOJIBHOU VK-1.3
pabote «IIpeaen u mpousBoaHas
GyHKIUI» .
IMonroroBka k koyutoksuymy /Cp/
Pazpnen 4. InddepennuanbHoe
HCYHUCIIeHne
4.1 JuddepeHunanbHOEe UCUHCIICHHE. 2 OIIK-1.1 J1.4J11.5 [IK1
OcHoBHBIE MpaBwiia TUddhe- OIIK-1.2 JI1.7J12.1
penuupoBanus. [IponsBoanas OIlK-1.3 J12.4
CIIOHOM 1 00paTHON (YHKIUH. OIIK-5.1 01323354
ITpou3BoIHBIE OCHOBHBIX OIIK-5.3 VK- | D556 D7 D8
AJIEMEHTAPHBIX (PYHKIUH. 1.1 YK-1.2 29 310
IIpou3sBoaHbIE BBICIIUX TOPSAIKOB. VK-1.3
MexaHndeckuii 1 reOMETPUUECKUI
CMBICIT BTOPO TTPOU3BOHOM.
Ionsarne mudpdepennnana GyHk-
uu. /Jlex/
4.2 [Ipunoxenue 2 OIIK-1.1 JI1.4 JI1.5 IIK2
TG PepeHIINATEHOTO HCYUCICHUS OIIK-1.2 JI1.7J12.1
K HccliefoBaHmIo (yHKIMH. /JIex/ OIIK-1.3 2.4
OIIK-5.1 212203354
OIIK-5.2 VK- | 3536 37 28
1.1 YK-1.2 39 310
VK-1.3
43 Tabnuanoe 2 OIIK-1.1 JI1.4 J11.5 TK3
nuddepenuuposanue. /Ip/ OIIK-1.2 J1.7J12.1 K2
OIIK-1.3 2.4
OIIK-5.1 31323354
OIIK-5.2 VK- | D526 37 28
1.1 VK-1.2 39 310

VYK-1.3




4.4 Tabnuunoe 2 OIIK-1.1 JI1.4 JI1.5 TK3
muddepennuposanue. /TIp/ OIIK-1.2 JI1.7J12.1 TIK2
OIlIK-1.3 2.4
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 B8
1.1 VK-1.2 39 310
VK-1.3
4.5 IIpousBomHas QyHKIUI, 3aJaHHBIX 2 OIlK-1.1 JI1.4 JI1.5 TK3
HesIBHO U nmapameTpuueckd. /I1p/ OIIK-1.2 JI1.7J12.1 IIK2
OIIK-1.3 2.4
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 28
1.1 VK-1.2 39 310
YK-1.3
4.6 MexaHndeckuii 1 reOMeTpPHYECKHII 2 OIIK-1.1 JI1.4 JI1.5 TK3
CMBICIT IPOU3BOIHOII. OIIK-1.2 JI1.7J12.1 TIK2
IIpouszBonubie u auddepeHnanst OIIK-1.3 2.4
BBICIIHX MTOPSIJIKOB. OIIK-5.1 213253 54
Konrponsras padora: «IIpenen n OIIK-5.2 VK- | D526 37 08
IPOU3BOAHAS (DYHKIIUIDY 1.1 VK-1.2 39 3210
Mp/ YK-1.3
4.7 Pabora c anexrpoHHO# 15 OIIK-1.1 JI1.4 J11.5 TK3
OoubNmoTeKoH (M3ydeHue OIlK-1.2 JI1.7J12.1 TIK2
TEOPETUUECKOTO OIIK-1.3 2.4 UK
marepuana).llogroroska k OIIK-5.1 VK- | D132 353 54
TIPAKTUYECKUM 3aHSITHUSIM. 1.1 VK-1.2 | D536 37 28
BrinonHenue nomamisero 3agaHus. YK-1.3 29 310
IToaroroBka Kk KOHTPOJIBHOU
pabote «IIpexen u mpousBogHas
GbyHKIIR
[TonroToBKa K KOJUIOKBHYMY .
IToaroToBka K UTOrOBOMY
KOHTPOJIIO, 3a4€T
/Cp/
Pazgen 5. UnTerpassHoe
HCYHUCIIeHne
5.1 MHTerpanbHOE UCUUCIICHUE. 2 OIIK-1.1 JI1.2 J11.4 TIK1
IMonsaTue mepBooOpaszHO OIIK-1.2 JI1.6J12.4
¢ysxun. HeonpeneneHHbIN OIIK-1.3 212223 54
HMHTETpa: ONpeJielieHNe, CBOIUCTBA, OIIK-5.1 25026 27 38
TEOPEMbI CYIIIeCTBOBAHMUS. OIIK-5.2 VK- 29 310
Tabnuna uaTerpanoB. OCHOBHBIC 1.1 YK-1.2
METO/IbI HHTeTpUpoBaHus. /JIex/ VK-1.3
5.2 3anaun, IPUBOASIIIE K IIOHITHIO 2 OIIK-1.1 J1.2J11.4 TIK1
omnpezeneHHoro uaTerpana. Omn- OIIK-1.2 JI1.6J12.4
peIeNIeHHBI HHTETPaJl, €T0 OIIK-1.3 213233 54
TeOMETPHUYECKIH 1 MEXaHIMIECKIH OIIK-5.1 35396 37 38
cmbicit. @opmyna HeloTona- OIIK-5.2 VK- 29910
Jletionmna. CpoiicTBa 1.1 VK-1.2
OIPEIEIIEHHOTO UHTETpala, VK-1.3
OCHOBHBIE METOIBI
uHTErpupoBanus. [IpunoxeHus
OIIpeeIeHHOTO MHTETpalia u
3amaun reomeTpun. /JIex/
53 Tabnuynoe unterpuposanue. /IIp/ 2 OIIK-1.2 J1.2J11.4 TK1
OIIK-1.3 J11.6J12.4 [IK1
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 28
1.1 VK-1.2 39 310
YK-1.3
5.4 ®dopmyia HIHTETPUPOBAHUS IO 2 OIIK-1.1 JI1.2 JI1.4 TK1
yacTsiM. MeToJ1 3aMeHbI ITepeMeH- OIlK-1.2 JI1.6J12.4 TIK1
HOMW B HEOIPEAEICHHOM OIIK-1.3 31323354
unterpane /TIp/ OIIK-5.1 VK- | D536 37 28
1.1 YK-1.2 39 310

VK-1.3




5.5 Brruncnenue onpeneneHHOro 2 OIIK-1.1 J1.2J11.4 TK1
uHTerpana. lHTerpupoBanus no OIIK-1.2 JI1.6J12.4 TIK1
YacTsIM M METOJT 3aMEHBI OIIK-1.3 213233 54
MIEPEMEHHOH B OIIPEICICHHOM OIIK-5.1 35396 37 38
unterpane /Ip/ OIIK-5.2 VK- 29910

1.1 VK-1.2
VK-1.3

5.6 IIpunoxenue onpeaenecHHOro 2 OIIK-1.1 JI1.2 J11.4 TK1
HHTETpalla 1 3aJa4i TeOMETPHH: OIlK-1.2 JI1.6J12.4 TIK1
BBIYHMCIICHUS TUIOIIAICH MIIOCKUX OIIK-1.3 213253 254
¢buryp 1 00HEMOB TeJN Bpale-Husl. OIIK-5.1 2536 27 38
HecoGcTBeHHBIE HHTETPATBI OIIK-5.2 29510
(Teopust maeTcst Ha IPAKTHKE). OIIK-5.3 TIK-

Mp/ 4.2 VK-1.1
YK-1.2 VK-
1.3

5.7 Pemenue 3anau. [TonroroBka k 10 OIIK-1.1 JI1.2 J11.4 TK1
TIPaKTUYECKUM 3aHITHUSIM. OIIK-1.2 JI1.6J12.4 IK1
Brinonnenue nomaiisHero 3agaHus. OIlK-1.3 213233 54
Bremonnenune U3 mo teme: OIIK-5.1 25026 27 38
«Heomnpenenennsle u OIIK-5.2 VK- 29 310
ONPEIECIICHHBIE HHTETPAIBDY 1.1 YK-1.2
IloaroToBka K KOJUIOKBHYMY . VK-1.3

/Cp/
Paznen 6. Iudpepenuuaibabie
YpPaBHEHHS

6.1 JuddepeHnnanbabie ypaBHSHUS. 2 OIIK-1.1 JI1.4 TIK1
3amaun, IPUBOASIIHIE K IIOHITHIO OIIK-1.2 JI1.6J12.4
TG epeHINaNbHOTO YPaBHEHUSL. OIIK-1.3 213253 34
JuddepeHnmanbHbie ypaBHEHUS OIIK-5.1 2536 B7 38
repBoro nopsiaka. Teopema OIIK-5.2 VK- 29 310
CYILIECTBOBAHMS U 1.1 YK-1.2
€MHCTBEHHOCTH peIlleHus. 3a1ada VK-1.3
Kommn. Inddepennuansuse
ypaBHeHus I-ro nopsaxa c
pa3ziereHHbIMU U
Pa3ICIAIONMIUMUCS TTEPEMEHHBIMH.

Jluneiinsle quddepeHnnaIbHbIe
ypaBHeHus | nopsiaka. YpaBHeHus
Bepuymnu /Jlex/

6.2 Juddepennmanpusie ypaBaenus 11 2 OIIK-1.1 J1.4 IK1
nopsnka. Teopema CyliecTBOBaHUS OIIK-1.2 JI1.6J12.4
W €JMHCTBEHHOCTH PEILECHUs. OIIK-1.3 212203354
3anava Kouu. Jluneiinbie OIIK-5.1 2536 57 38
muddepeHnuanbabie ypaBaeHus 11 OIIK-5.2 VK- 29510
nopsiika. TeopeMbl 0 KOHCTPYKIUU 1.1 YK-1.2
00IIMX pelIeHuil OTHOPOTHOTO U VK-1.3
HEOJHOPOAHOIO YpaBHEHUII.

Jluneiinsle quddepeHnnaIbHbIe
ypaBHeHus I I nopsinxa ¢
MIOCTOSIHHBIMU
xox(durmentamu. /JIex/

6.3 Juddepennmansusie ypapaeHus | 2 OIIK-1.1 JI1.3 TK2
TIOPSIJIKA C pa3JIeIEeHHbIMU U OIIK-1.2 JI1.6J12.4 TIK1
Pa3IeNIOIUMUCS OIIK-1.3 D1 5253 D4
nepemeHHbIMA. /TTp/ OIIK-5.1 25026 27 38

OIIK-5.2 39 3210
OIIK-5.3 TIK-
4.2 VK-1.1
VYK-1.2 VK-

1.3




6.4 Jluneiinsle quddepeHnnaabHbIe 2 OIIK-1.1 J1.3 TK2
ypaBHeHus | mopsijka. OIIK-1.2 JI1.6J12.4 TIK1
JluHeliHbIE OHOPOIHBIE OIIK-1.3 01023354
nuddepennmanbabie ypaBHeHUS 11 OIIK-5.1 35396 37 38
MO-psiJiKa OIIK-5.2 VK- 29 510

Mp/ 1.1 VK-1.2
VK-1.3

6.5 JluneiiHble HEOAHOPOIHBIE 2 OIlK-1.1 JI1.3 TK2
muddepeHuranbueie ypaaeHus 11 OIIK-1.2 J1.6J12.4 [IK1
nopsizka. /TIp/ OIIK-1.3 2122033 54

OIIK-5.1 3536 37 38
OIIK-5.2 VK- 39 3210
1.1 YK-1.2
YK-1.3

6.6 JlunHeitHbIE HEOTHOPOIHBIE 2 OIIK-1.1 JI1.3 TK2
nuddepennnansabie ypaBHeHUS 11 OIIK-1.2 JI1.6J12.4 IIK1
TopsaKa. OIIK-1.3 212233524
KonTtponbHas padorta: OIIK-5.1 2536 57 38
«duddepennnansapie ypaBHEHNSA OIIK-5.2 99 910
I u I nopsinkoB» OIIK-5.3 TIK-

Mp/ 4.2 VK-1.1
VK-1.2 VK-
1.3

6.7 Paborta ¢ 31eKTpOHHOI 10 OIIK-1.1 J1.3 TK2
O6ubnuoTexoi (M3yueHue OIIK-1.2 JI1.6J12.4 [IK1
TEOPETUYECKOr0 MaTepuana) OIIK-1.3 21023354
ITonroToBka Kk NpakTU4ECKUM OIIK-5.1 2526 97 28
3aHATHSIM. BeInoTHEHHE OIIK-5.2 29 310
JIOMAIIIHETo 3aJaHHUs. OIIK-5.3 VK-

IToaroroBka K KOHTPOJIBLHOU 1.1 YK-1.2
pabore «/luddeperunansuoie VK-1.3
YPaBHEHUSD» .

IToaroroBka K KOJUIOKBUYMY .

/Cp/

Pazpnen 7. Teopusi BeposiTHOCTEi

7.1 Teopus BepositHOCcTEl. [Ipenmer 2 OIIK-1.1 JI1.4 TIK2
TEOPHH BEPOSITHOCTEH U Mate- OIIK-1.2 J1.6J12.4
MaTHYECKOHW CTATUCTHKH, UX CBS3b. OIIK-1.3 0132303 D4
Crnyyaiinsie coobiTHs. Kirac- OIIK-5.1 2536 27 38
cudUKaIys COOBITHI. OIIK-5.2 99 510
Krnaccuueckoe u craTucTuueckoe OIIK-5.3 TIK-

OMpeIeICHUE BEPOSITHOCTH. 4.2 VK-1.1
Anrebpa cobbiTuii. Teopemsl VK-1.2 VK-
CIIOKEHUS 1 YMHOKEHHUS 1.3
BeposiTHOCTEH. /JIex/

7.2 CrnyuaiiHble BEJTHYHHBI. 2 OIIK-1.1 JI1.4 IK2
Knaccudurkanus cirygaifHbIX OIIK-1.2 JI1.6J12.4
BeNU4UH. DyHKIUA OIIK-1.3 D1 3203 B4
pacnpeneneHus. P u IioTHOCTh OIIK-5.1 2536 57 38
pacnpenenenus. Yucnossie OIIK-5.2 29 310
XapaKTEPUCTUKH CIy4alHbIX OIIK-5.3 TIK-

BennuyuH. HekoTopsble cTan- 4.2 VK-1.1
JIApPTHBIE pacpeesIeHusI. YK-1.2 VK-
HopwmansHoe pacnipenenenue /JIex/ 1.3

7.3 DneMeHTHl KOMOWHATOPUKH 2 OIIK-1.1 JI1.4 TK3
(mOBTOpEHNE U3 LIKOJIBHOTO Kypca OIlK-1.2 JI1.6J12.4
mareMaTtukn). CiyyaiiHbie OIIK-1.3 213253 54
coowITHs. Kmaccnueckoe OIIK-5.1 2536 27 38
ompeneneHue BeposiTHocT. /I1p/ OIIK-5.2 29910

OIIK-5.3 TIK-
4.2 VK-1.1
VK-1.2 VK-

1.3




7.4 TeopeMsl CII0KEHHSI U YMHOKECHUS 2 OIIK-1.1 1.4 TK3
BEPOSITHOCTEH. OIIK-1.2 JI1.6J12.4
CxeMma NOBTOPHBIX UCTIBITAHUH, OIIK-1.3 01023354
¢dopmyna beprymmu (Teopus na- OIIK-5.1 35396 37 38
eTcs Ha MPAKTHKeE). OIIK-5.2 29910

Mp/ OIIK-5.3 TIK-
4.2 VK-1.1
YK-1.2 VK-
1.3

7.5 CrnyuaiiHble BEJTMYUHBI. 2 OIIK-1.1 JI1.4 TK3
JluckpeTHsle cityuyaiiHble OIIK-1.2 JI1.6J12.4
BennunHbI (JICB). OyHKuns OIIK-1.3 212203354
pacnpenenenus JICB. OIIK-5.1 2536 57 38
Brruncnenne MmareMaTn4eckoro OIIK-5.2 29 310
OKUJaHUS, TUCIIEPCUU U CPETHETO OIIK-5.3 TIK-

KBaIPaTUYECKOTO OT-KJIOHEHHUS 4.2 VK-1.1
JCB. /Tlp/ VK-1.2 VK-
1.3

7.6 HermnpepriBHbIe citydaiiHbie 2 OIlK-1.1 JI1.4 TK3
BennunHbl (HCB). ®yHkius OIIK-1.2 JI1.6J12.4
pacnpe-eneHus 1 MI0THOCTD OIIK-1.3 213253 34
¢ynkunn pacupenenenns HCB. OIIK-5.1 25026 27 38
Brrancnenne MaTeMaTHIECKOTO OIIK-5.2 39 3210
O’KUJIaHUs, AUCTICPCUH U CPETHETO OIIK-5.3 IIK-

KBaJPaTUYECKOTO OTKIOHEHUS 4.2 YK-1.1
HCB. VYK-1.2 VK-
Kontponsnas pabora: « Teopust 1.3
BEPOSITHOCTEI».

Mp/

7.7 PaboTa c 31eKTpOHHOM 10 OIIK-1.1 1.4 TK3
OubnMMoTeKOH (M3yUeHHe OIIK-1.2 JI1.6J12.4 IIK2
TEOPETUYECKOTO MaTepHaa). OIIK-1.3 213253 34
ITonroToBka K NpakTU4eCKUM OIIK-5.1 25026 27 38
3aHATHSIM. BoinonHeHne OIIK-5.2 29 310
JIOMAIIIHET0 3aJaHMUs. OIIK-5.3 TIK-

IToaroroBka K KOHTPOJIBHOM 4.2 YK-1.1
pabote «Teopus BEpOSITHO-CTEI» . VK-1.2 VK-
/Cp/ 1.3
Pa3nen 8. MaremaTuueckas

CTATHCTKA

8.1 OCHOBHbBIE TIOHATHUS U 331241 2 OIIK-1.1 JI1.4 IK2

MaTeMaTHIECKOW CTaTUCTUKH. OIIK-1.2 JI1.6J12.4J13.
Bri6opouHnas u reHepanbHas OIIK-1.3 2
COBOKYMHOCTH. OCHOBHBIE OIIK-5.1 213253 34
TpeOOBaHUS MPH OPTaHU3AINN OIIK-5.2 2536 27 38
BEIOOpKH. MaTemMaTnko- OIIK-5.3 TIK- 29910
cTaTucTHyeckasi oo0paboTka 4.2 YK-1.1

JTAaHHBIX HAOJIOACHUS OIHOM YK-1.2 VK-
CTaTHUCTUYECKON BEIIMYNHBI. 1.3

BapuainoHHbIe PSIIbI K UX
reoMeTpHUYECKas HHTEPITPETALIHS.
XapaKTepUCTHUKA BapHAILIMOHHBIX
psanoB. CTaTUCTUYECKOE OLICHH-
BaHHE MapaMeTPOB
pacnpenenenust. [TousaTre o
TOYEYHBIX OLIEH-KaX.
CoCTOATEIbHOCTD,
HECMEIIEHHOCTD,
a¢dexruBHOCTD. /JIek/




8.2 MHrepBasibHOE OLICHUBaHKE 2 OIIK-1.1 JI1.4 TIK2
napameTpoB. JloBepuTENbHBII OIIK-1.2 JI1.6J12.4J13.
HHTEpBAI (11 BEIOOPOYHOH OIIK-1.3 2
CpeIHel U cpeaHe- OIIK-5.1 2122033 54
KBAIPaTUYECKOTO OTKIIOHEHHS). OIIK-5.2 D556 D7 28
CrarucTtryeckas IpoBepKa OIIK-5.3 TIK- 29 310
runotes. IloHsaTHe 0 KpUTEpHSIX 4.2 VK-1.1
cornacus. Kpurepuil cornacust VYK-1.2 VK-
IMupcona. 3agaya 06 oo6beMe 1.3
BEIOOpKH. /JIex/
8.3 [epBuunast 06pabOTKa JAHHBIX 2 OIIK-1.1 JI1.4 TK4
HaOIIOAECHHS OTHOMN OIIK-1.2 JI1.6J12.4J13.
CTaTUCTUYECKOH BEIUIHMHBL. OIIK-1.3 2
BapuanuoHHsle paabl U UX OIIK-5.1 201023354
reoMeTpuyecKas OIIK-5.2 2526 97 28
untepnpetauus. /IIp/ OIIK-5.3 TIK- 29910
4.2 VK-1.1
VYK-1.2 VK-
1.3
8.4 CTaTHCTHYECKOE OIICHUBAHNE 2 OIIK-1.1 JI1.4 TK4
TapaMeTpOB paclpe/IeIICHUs: CPel- OIIK-1.2 JI1.6J12.4J13.
HSs1 BEIOOpOYHAs, BEIOOpOYHAS OIIK-1.3 2
JHCHepCHs, CPEeIHEe OIIK-5.1 31323354
KBaIpaTUYECKOE OTKIOHEHHE, OIIK-5.2 D556 D7 D8
k03 HUIHEHT BapHaluy, OIIK-5.3 TIK- 99910
acUMMeTpus u dKe-1iecc. /I1p/ 4.2 VK-1.1
VYK-1.2 VK-
1.3
8.5 MHTepBasibHOE OLICHUBAHKE 2 OIIK-1.1 JI1.4 TK4
napameTpoB. JloBEpUTEIbHBII OIIK-1.2 JI1.6J12.4J13.
HHTEpBaI (U1 BEIOOPOYHOMH OIIK-1.3 2
CpelHeH U cpeiHe- OIIK-5.1 D1 5253 D4
KBaJ[paTUYECKOTO OIIK-5.2 2536 27 38
otwioHenus). /Ilp/ OIIK-5.3 IIK- 99 910
4.2 VK-1.1
VK-1.2 VK-
1.3
8.6 CraTtucruueckas IpoBepKa 2 OIIK-1.1 JI1.4 TK4
rumnotes. [IoHsATHE 0 KpUTEPHIX OIIK-1.2 JI1.6J12.2
cornacusi. Kpurepwuii cornacust OIIK-1.3 J12.4J13.2
IMupcona. 3amaga 06 o6veme OIIK-5.1 31323354
BeI6OpKu. /TIp/ OIIK-5.2 35396 37 38
OIIK-5.3 TIK- 39 310
4.2 VK-1.1
VK-1.2 VK-
1.3
8.7 Pemenne npumepos. [Toaroroska 30 OIIK-1.1 1.4 TK4
K IIPAKTUYECKAM 3aHSATHSIM. OIIK-1.2 JI1.6J12.4J13.
Brinonnenue nomaiisero 3agaHus. OIlK-1.3 2
Brinonnenue PI'P o teme: OIIK-5.1 212203354
«Matemartnueckas OIIK-5.2 25026 27 38
cratuctukay /Cp/ OIIK-5.3 TIK- 99 910
4.2 VK-1.1
VK-1.2 VK-
1.3
Pa3znen 9. IloaroroBka k
JK3aMeHy
9.1 IToaroroBka u ciaya 36 OIIK-1.1 JI.1J11.2 UK
JK3aMeHa /DK3aMeH/ OIIK-1.2 JI1.3J11.4
OIIK-1.3 JI1.5J11.6
OIIK-5.1 JI1.7J12.1
OIIK-5.2 J12.2712.3
OIIK-5.3TIK- | JI2.4J13.2
42 VK-1.1 | 31223354
YK-1.2 VK- | D536 07 38
1.3 39 310




6. ®OH/I ONEHOYHBIX CPEICTB

6.1. KonTposibHbIe BOPOCHI U 3a/1aHUS

1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHIA AJI ITPOBEJEHW A TEKYIIEI'O KOHTPOJIA

Tekymuit KOHTPOJIb 3HAHWH CTYACHTOB OYHON (POPMBI 00yUSHHS TIPOBOJAMTCS B COOTBETCTBHH C OAIITbHO-PEHTUHTOBOM CHCTEMOI
OLICHKI

3HaHMH, BKIIOYatommei B cedst mposeaerue Texymero (TK) u mpomexyrounoro kontposst (I1IK) no nucnumnmse.

JL1st KOHTPOJISI OCBOEHHSI MPAKTHUECKUX 3HAHUH B TEYEHUE CEMECTPA MPOBOISTCS TEKYILUH KOHTPOJIb 110 Pe3yIbTaTaM MPOBEICHUS
MPaKTUYECKUX 3aHATUH U CAMOCTOSITENEHOTO BBITIONHEHUS Pa3/eioB HHANBUAYaIbHBIX 3a1aHHN.

®opmamu TK sSBISIOTCS: OllEHKA BBITOTHEHHBIX PA3/IeNIOB HHANBHUIYAIBHBIX 3aJJaHH (MTMCHbMEHHBIX pa0OT), YCTHBIM OMpOC Ha Mo
TeMe

ayJMTOPHOTO 3aHATHSA, JOKIA (COOOIEHNE) Ha TEMY Ay AUTOPHOTO 3aHATHUS.

KommgecTBO TeKymux KOHTPOIIEH 1Mo AUCIMIUIMHE B CeMecTpe orperersiercs kadeapoii n cocraBiseT, Kak mpasmio, getsipe (TK1-
TK4).

B xone npomexyTtounoro koutpoist (IIK) mposepsitorest TeopeTrueckre 3HaHus o0ydaronmxcs. JJaHHbli KOHTPOJIb IPOBOAUTCS 110
pazzaenam (MOIyJIsIM) JUCIUILIMHBI 2 pa3a B TeueHHe ceMecTpa. DopMaMu KOHTPOIIS SBISIOTCS TECTHPOBAHUE HITH OTIPOC.
IIpomexyTouHas aTTecTanus CTyAEHTaMH O9HOM (YOPMBI 00YIEHHS IPOBOIUTCS B COOTBETCTBHH € OAIIBHO-PEHTHHTOBO
cUCTEeMOH

OIICHKM 3HaHUH, BKIIOYaromIei B cebs nposenenue Tekymiero (TK), mpomexxyrounoro (ITK) u utorosoro (1K) koHTposis 10
JUCHUITINHE « MaTeMaTHKa.

HWrorossrit korTpoas (MK) — 3T0 3a4éT B ceCCHOHHBIH MEPHOA MIIH YK3aMEH IO JUCHUIIIHHE B IIETIOM.

CryznenTsl, HabpaguIre 3a paboTy B cemectpe ot 60 u 6osiee 6aIOB, HE MPOXOASAT MPOMEKYTOUHYIO ATTECTALUIO B JOpME caaqn
3a4yera

WK 3K3aMeHa

Cemectp 1
B Tegennn 1 cemecTpa mpoBoanTCS B MUCEMEHHON (opMe 2 mpomexyTounbix koHTposts (1K1, TIK2), mo npoiineHHOMY
TEOPETUYECKOMY MaTepUaIly JIEKIUM.

IIK 1 - TecToBBIe MaTepuaIbl TUCIUILUINHBI «MaTteMaTrkay Ha Kadenpe. [IK1 mpoBoauTcs B MUCBMEHHOH Gopme.
[IK2 - TecToBsIle MaTepHabl ANCIUIUTNHEL «Martemarnkay Ha kKadenpe. [IK2 npoBogurcs B mucsMeHHOI hopme.
Bompocs [1K1

ITK-1 mo Temam: "JIuHelHast 1 BeKTOpHAs anreOpa. AHaIUTHYECKast reoMeTpus”

Marpumpsl: onpeaeneHne, pasMep MaTpuIlbl. PaBeHCTBO MaTpHUIl, BB MaTPHIL.

JIuneiiHble onepauuu Haj MaTpULIAMU, UX CBOMCTBA.

VYMHOXKEHUE MaTpull, €T0 CBOKCTBA.

TpancnorupoBanne Marpuil. OOpaTHas MaTpHIa: ONpeesieHHe, TeopeMa CYIIeCTBOBAHNU, IIPABIIIO HAXOXKICHUS (n=2).
Cuctemsl TMHEHHBIX anreOpanuecKuxX ypaBHEHHH: OIpeeNIeHNe, PellleHNe, COBMECTHbBIE, HECOBMECTHBIE,
oIpefieIeHHbIE, HEONIPEeIeHHbIE, SKBHBAICHTHBIE.

DA =

6. MarpudHast 3anHCh KBaIpaTHBIX CHCTEM JIMHEHHBIX ypaBHEHHH; pelIeHNe KBaJApaTHBIX CHCTEM JIMHEHHBIX YpaBHEHHH C
MOMOIIBI0 OOPATHON MaTpPHUIIBL.

7. Onpenenureny BTOPOro U TPEThETO HOpsi/ika (OmpeaeneHne, IpaBuia BeIYUCIeHUs ). MUHOp U anrebpandeckoe
JIOTIOJTHEHHE.

8. Pemenvie kBaspaTHBIX CHCTEM JTHMHEHHBIX ypaBHeHWH mo Gopmynam Kpamepa.

9. Bexropsl: ompexneneHue, Moaynb, HanpasieHne. Kinaccudukanus Bektopos. JInHeHHbIE omnepauy HajJ BEKTOPaMH.
Koopnunats! Bekropa. JInHeiiHbIe onepaniy HaJl BEKTOPaMH B KOOPAMHATHOH (opme.

10. CkanspHoe Npou3BeleHUE ABYX BEKTOPOB: OINPENCIIEHHE, €T0 CBOMCTBA. BhIUNCICHHE CKAISPHOTO IPOM3BEIEHUS B
KOOPAUHATHOH (hopMe. MeXxaHHIEeCKHI CMBICI CKAJIIPHOTO MTPOU3BEACHHS.

1. BekropHoe nmpousBeeHUE ABYX BEKTOPOB: ONpeJeNICHUE, CBOMCTBA. BhluncieHne BEKTOPHOTO MPOU3BENCHHS B
KoopAMHAaTHOH (opme. ['eomMeTprueckiii 1 MEXaHHUYECKUIT CMBICIIBI BEKTOPHOTO TIPOM3BEICHUSL.

12. CMemanHOe NTPOM3BEICHNE TPEX BEKTOPOB: OIpeIesIeHNe, BEUICICHIE B KOOPANHATHOHN (opme. ['eomeTprueckuii
CMBICTT CMEILITIAHHOTO IIPOU3BEICHUS. Y CIIOBHE KOMIITIAHAPHOCTU TPEX BEKTOPOB.

13. Oomiee ypaBHeHHe npsiMoii. VccienoBaHue oOIIEro ypaBHEHUs NMPSMON. YpaBHEHHE NMPSIMON C YITOBBIM

koaddureHTOM. YpaBHEHHE IPSAMOH, IPOXOIIICH Yepes3 3aJaHHyI0 TOUKY B 33JaHHOM HaIllpaBJICHUH (ypaBHEHHE ITyJKa
HPSAMBIX). Y paBHEHHUE IPSAMOH, IPOXOSIIEH Yepes IBe 3aJaHHbIC TOUKH).

14. B3aumHOe pacnonoKeHHe ABYX MPSAMBIX Ha IJIOCKOCTH: YToj, YCIOBHE MapayielbHOCTH, YCIOBHE
HEPIEHANKYJIAPHOCTH.

15. Kpussle BToporo mopsijka: onpeselieHre, odiee ypaBHeHHE BTOpoi cTerneHr. OKpYKHOCTh: OIpe-JAeieHue,
KaHOHUYECKOe ypaBHeHHUE (BbIBOA). OcOOEHHOCTH O0IIEro YpaBHEHUSI BTOPOH CTENEHH Ul ONPEIeNICHUS OKPYKHOCTH.

16. Onnunce: onpeaeneHue, KAHOHUIECKOE ypaBHEHUE, TOCTPOEHHUE.

17. I'mmepOora: onpeneneHne, KAHOHUYECKOE ypaBHEHHE. ACHUMIITOTHI runepOoisl. PapHoOO9Has rumepbora.

18. IMapaboma: onpeneneHre, BIBOJ KAHOHUYECKOTO ypaBHeHHUs. Pasmmunbie (hopMbl mapabomibl, X KAHOHHYECKUE

ypaBHEHHsI, KOOPUHATHI (POKYCOB, YpaBHEHHUS JUPEKTPUC, YEPTEIKH.

Bompocer T1K2
[1K-2 no temam: «Benenue B MmatemaTudeckuit ananus. ugdepeniuansaoe HeaucieHne GyHKINN OA-HOi MepeMeHHOMH U ero




HPUIIOKEHUE K UCCIIEJOBAHUIO (DYHKITHI

1. Omnpenenenne Qyukuun y=f(x), ee 00gacTu onpeaenacHus ¥ MHOXecTBa 3HaueHHH. CriocoObl 3amanust (yHKIUH.
2. Ipemen GyHKIMH, eTO TeoMeTpUdecKas HHTeppeTays. OJHOCTOPOHHNE TpeieNsl GYHKIUH. Teope-Mbl
CYIIIECTBOBAHUS U €MHCTBEHHOCTH Mpe/ena (pyHKIIHH.

3. [Ipenen GpyHkunu Ha GECKOHEYHOCTH, OECKOHEUHBINH mpees GyHKIMK B TOUKe. [ToHATHS GECKOHEUHO MabIX U

OCCKOHEYHO OOJBIION (QYHKIMH U CBSI3b MEX Ty HUMH. CBOWCTBA OECKOHEYHO MAJIbIX M OCCKOHEYHO OOBINUX (PYHKIIUH.
OrpanndeHHble GYHKINH U UX CBOWCTBA.

4. OcHOBHas TeopeMa TEOpPHHU NpeaenoB. TeopeMsl 0 Tpejenax.
5. [IepBblii 1 BTOpOH crienUanbHbIE NPEAEbl, CIEACTBUS.
6. OmnpeneneHne HeNPEepPHIBHOCTH (GYHKINH y=f(X) B TOUKe M Ha MHOXecTBe. TOUKM pa3phIBa M MX KIACCH(DUKAITIL.

HemnpepsiBHOCTE 31eMeHTapHbIX (yHKnuii. IIpupamenue aprymMenTa u npupamnienue ¢pynkuun y=f(x). Onpenenexue
HETNPEPHIBHOCTU (YHKIMU Ha «SI3bIKE MpUpameHnit». CioxHas GyHKIMS, HEIPEPHIBHOCTh CI0KHON QyHKIUH.

7. Omnpenenenue npou3BoaHon ¢yHkiuu y=f(x). OOIIee NpaBuio OTHICKAHHS MPOU3BOIHON. ['eomeTpuueckuii n
MEXaHWIECKUI CMBICI MTPOU3BOTHOH (JIOK-BO).

8. YpaBHEHUsI KacaTelnbHOW M HOPMaIH K TIOCKOCTH KpuBOU (10K-BO). HeoOxommmoe ycnoBue auddepenuupyemoctu (0K
-B0). [Ipou3BoHAs CITOKHOM (QYHKITHH.

9. OcHoBHBIe TpaBmia quddepennupoBanms: y=U+V, y=, y=U/V (BbIBON).

10. BeBon dopmyn auddepeHmpoBanns: y=sinx, y=cosX, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

11. [IpousBoaHast GyHKUIUHM 33aHHON MapaMeTpUUeCKH M HESIBHO.

12. Juddepenuman ¢pynkipm y=f(x), ero cBsi3b ¢ npupanieHneM QyHkiud. [IpaBuno oTeickanus TuddepeHimana.
T'eomerpuyeckuii cMbich quddepennuana. THBapruaHTHOCTE (GopMbl U depeHIrana.

13. IMpousBonusle u qudhepeHnuans! BEICINX TOpAakoB QyHkmuu y=f(x). MexaHu4deckuif CMBICI BTOPOI ITPOU3BOIHOI.
14. [TpaBuno Jlonurans.

15. [paBuio HaXxOXICHNS MHTEPBAJIOB 3HAKOMOCTOSHCTBA QyHKIMN y=f(X).

16. Bo3spacraromue, yosiBatomue (GyHKIHH: OmnpenaeneHus, Bu rpagukoB. Heobxonmmoe ycnosue Bo3pactaHus (yObIBaHMS)
¢ynxuun y=f(x). Jloctarounoe yciaoBue Bozpactanus (yobiBanus) GyHkuuu y=f(x).

17. OmnpezieneHre TOYKH MakcuMyMa (MHHUMyMa) GyHKuH y=f(x); MakcumyMa (MuUHUMYMa) QyHKIuH y=f(X).

Heob6xonumoe ycioBre cymecTBOBaHMS SKcTpeMyMa ¢yHkunH y=f(x). OnpeneneHune KpUTHIECKOH ToUkH 1-0ro poxa.
JlocTaTouHbIe YCIOBUS CYIIECTBOBAHUS SKCTpeMyMa GyHKiH y=f(x). [IpaBuio OTBICKaHNS HHTEPBAJIOB MOHOTOHHOCTHU H
aKcTpeMyMoOB GyHkImH y=f(X).

18. Omnpenenenne BHITYKIOCTH (BOTHYTOCTH) Tpaduka ¢pyHKunH. HeoOxommmMoe ycioBHe BBITYKIOCTH (BOTHYTOCTH)
rpaduka ¢pyrkuun y=f(x). JlocTaTo9HbIe YCIOBUS BRITYKIOCTH (BOTHYTOCTH) Tpaduka GyHKIH y=f(X).
19. Omnpeznenenue Toukd neperuda. Heobxonumoe yciaoBue cyliecTBOBaHUS TOUKU Mepernda rpaduxa QpyHKUUU.

OmpeneneHne KpUTHIECKOH TOUKH 2-0r0 pozaa JlocTaTouHbIe ycIoBUS CYIIECTBOBAHMS TOUYKH Nepernda rpaduka GyHKIHH.
[IpaBuio OTHICKAHWS MHTEPBAJIOB BBITYKIOCTH, BOTHYTOCTH U TOYEK Ieperuda rpaduka ¢pynkunn y=f(x).
20. ACHMOTOTHI KpUBOIL: OmpeneneHne, BUIbl ACHMIITOT. Y PaBHCHUS BEPTUKANBHBIX U HAKIOHHBIX aCHMIITOT.

B Teuennn 1 cemectpa npoBoAUTCS B MMCBMEHHON opme 2 Texynmx korTpois (TK1, TK3), mo npoiineHHOMY TeopeTHIeCKOMy U
MpPaKTUYECKOMY MaTepHaiy .

TK1-TK3 - pemenue 3aaad 1o peJCcTaBICHHBIM BapuaHTaM 3alaHHi.

Bomnpocer TK1

TK-1 KonTponbHas pabota Nel o teme: "JInneiiHas u BekropHas anreOpa. AHanuTH4YecKas reomeTpus"
1. Kakast crcTrema JTHHEHHBIX anreOpandecKuX ypaBHEHHH HAa3bIBACTCSI COBMECTHOM?

2. Kaxas cucrema JIMHEHHBIX alreOpandecKuX ypaBHEHHH HAa3bIBACTCSA HECOBMECTHOM?

3. Kakast cucrema TUHEHHBIX aJlre0panuecKux ypaBHEHUH HA3bIBAETCs ONPEAETCHHON?

4. Kakast cucremMa JIMHEHHBIX alreOpandeckix ypaBHCHUH Ha3bIBacTCS HEONPECICHHON?

5. Ecin A u B- kBagpaTHBIE MaTPHUIEI BTOPOTO MOPsIKa, A-HEBBIPOXKICHHAS, TO MO Kakoil (hopMyIie HaXOANUTCS peIIeHHe
ypaBHeHus A*X=B?

6. Koraa Tpu BekTopa B IPOCTPAHCTBE HA3BIBAIOTCS KOMILIAHAPHBIMU?

7. Ilpu KaKuX yCJIOBHAX JIBA BEKTOpa HA3BIBAIOTCS KOJUTMHEAPHBIMU?

8.Korna n1Ba BeKkTOpa Ha3bIBAIOTCS PaBHBIMU?

9. ITo xaxoii (hopMyJie BEIYUCISIOT CKAIIPHOE MPOU3BEACHUE IBYX BEKTOPOB ?

10.ITo xako¥i (popMyJie BBIYHCISIETCS] KOCHHYC yTJIa MKy BEKTOpaMu?

11.B uem 3ax1rodaeTcs reOMETPUYECKUM CMBICI CMELIAHHOTO IIPOU3BECHUS 7

12. 3anummre hopMyIia BEIYHCICHHS 00beMa TPEYTOIbHON MUPaMHIBL.

13. Tlo kako#i ¢opMyJie BEIYUCISIETCS YroJl MEXIY MPSMbIMU?

14. TTo xaxoif (popMyJie BEIYHACIACTCS PACCTOSHHAE OT TOUKH JI0 MPSMO¥?

15. 3anummTe ycnoBue NEPICHANKYISIPHOCTH U apAICIFHOCTH ABYX MPSIMBIX.

16. Io kakoit popmysie BEIYUCIISAETCS JUIMHA BEKTOpa ?

17. Kak BeIYHCIIS€TCS CKASIPHOE MTPOU3BECHHUE ABYX BEKTOPOB, 33JaHHBIX CBOUMH KOOpJHUHATaMH?
18. Yemy paBeH yrioBoi ko3¢ GUnueHT npsiMoi, mpoxopsmeii gepes Touxu O(0;0) u B(—4;8)?

Bompocer TK2
TK-2 PacuerHo-Tpadmueckas pabora mo teme: «JInHeliHas i BeKTopHas anreOpa. AHaIUTHIECKAs TCOMETPUS)
I. Kak 3amuceiBaercss B o01ieM Buje cHCTEMa M JMHEHHBIX alreOpanyecKux ypaBHEHHUH ¢ N HEU3BECTHBIMU?




2. Kakas cucrema Ha3bIBaeTCs: a) COBMECTHOM; 0) HECOBMECTHOI; B) OMPEAEICHHON; T) HEOMpeIeNeHHON?

3. UTo HA3BIBAIOT OIpEACTUTENeM: a) 2-T0 Mopsaka; 6) 3-ro mopsaka; B) alreOpandecKuM TOMOJHEHHEM ? MHHOpam?
4. Uro HazpiBatoT BekropoM? UYTo 03HayaroT ero koopAauHathl? Kak 3amuchiBaeTcsl pa3ioKeHUE BEKTOPa B
OPTOHOPMHPOBAHHOM Oa3uce?

5. Kak HaxoZsT KOOpOUHATHI BEKTOpa IO M3BECTHBIM KOOpJIMHATAM €ro Havajia ¥ koHua? Kak ompenensioT: paccTosHUE
MEXJY ABYMs TOUKAMH; KOOPAUHATHI CEPEIUHBI OTpe3Ka?

6. Uro HA3BIBAIOT CKAJSIPHBIM IIPOM3BEICHNEM M KaK €r0 BBIUHCIIOT, €CIIM BEKTOPHI 3aJaHbl CBOMMHU KOOPAWHATAMH?
7. Uro Ha3bIBAIOT BEKTOPHBIM MPOM3BEICHUEM M KaK €r0 BBIYHCIISAIOT, €CIM BEKTOPHI 3aJaHbl CBOMMHU koopauHaTtamu? Kak
HaiTu paboTy CUIBl  Ha MPSIMOJIMHEMHOM y4yacTKe MyTH; BpallaTeIbHbIH MOMEHT?

8. CMermanHOe MTPOM3BEICHUE TPEX BEKTOPOB, €r0 BEIYMCICHHE W TEOMETPHYCCKUA CMBICI.

9. Kaxk BBINISAAT ypaBHEHUS MPsAMOIl: a) IpOXOAsmier yepe3 2 JTaHHBIE TOYKU; 0) C yIIIOBBIM K03()(HHUIMEHTOM; B)
MPOXOJsIei yepe3 JaHHYIO TOUKY B JAaHHOM HampaBlieHHH (TIy4dKa MPsIMbIX); r) ob1ee?

10. Kak u3 o01ero ypaBHeHHs TPSAMOW OMPEJACTUTh €¢ YIIIOBOH KodQuuneHT?

11. Kak onpenensercst yroin Mexny npsMbIMu?

12. Kak ycTaHOBUTH 11O ypaBHEHMSAM IPAMBIX, YTO OHU: a) MapauIeNbHbI; 0) MepneHIUKYISIPHEI, HE CTPOs UX?

13. JI71st XpUBBIX 2-TO MOPSAKA OKPYKHOCTH, DJUTHIICA, TUIIEPOOIBI U Tapa®oibl: 1) maTh ompenesieHue; 2) 3amucarhb

KaHOHMUYECKOE YpaBHEHHUE; 3) MOCTPOUTH YePTEXK; 4) MOSCHUTD, YTO 03HAYAIOT BCE TIEPEMEHHBIE M OYKBBI, BXOISIIHC B

KaHOHHYECKOE YPaBHECHHUE.

14. Kaxkumu ocoOeHHOCTAMU TOIDKHO 00nafarh o0lee ypaBHEHHE BTOPOH CTENeHH, YTOObl OHO OMPEAesIo Ha MIOCKOCTH:
a) OKPYXKHOCTb; 0) DJUTHIIC; B) TUIIEpOOITY; T') apadoiry?

Bompocsr TK3

TK-3-KontponbHast pabota o TeMe "BBezieHne B MaTeMaTHueCKuil aHanu3. [Ipon3BoaHas GyHKIMHA OHOM epeMeHHOR"
1. B uem 3aximtouaeTcsi MEXaHMYECKHI CMBICIT TIEPBOM M BTOPOI IPOU3BOIHOM?

2. B ueM 3aKmi09aeTcsi FTeOMETPHUYECKUI CMBICI TPOU3BOTHON PYHKINN?

3. ITo xaxoii hopMmyJie BEIYUCISETCS NIepBasi MPOU3BOAHAS (PYHKUNH, 3aJaHHOM MapaMeTpruuecKu?

4. Kakas pyHkuus, onpeaenacHHas B Touke X0, Ha3pIBaeTCs HEMPEPHIBHOM B 3TO# Touke?

5. OcHOBHas TeopeMa TEOpHH TpeenoB. TeopeMsl O mpeaenax.

6. [lepBbIii 1 BTOPOIi CIEIMANIbHBIE TPEACIBI, CIEICTBUS.

7. Omnpezernenue npou3BoaHOM GyHKIuH y=f(x). ObmIee mpaBuiio OTEICKAHUS MPOU3BOIHOI. [ eoMeTpHUIeCKuil 1 MEXaHUYECKUIT
CMBICJI IPOM3BOJHOM.

8.YpaBHEeHNS KacaTeIbHOM M HOPMaH K INIOCKOCcTH KpuBoit. Heobxommmoe ycnosue muddepennupyemoctn. [IpomsBonnas
CIIO’KHOM (DYHKIUH.

9.Ilpon3BoaHast (GYHKIMH 33TaHHOW ITAPaMETPHICCKH M HESIBHO.

Cemectp2
B TeueHunn 2 cemecTpa MPOBOAUTCS B MUCbMEHHOH Gopme 2 mpomexyTodnbix koutpous (ITK1, TIK2), mo npoiiaeHHOMY
TEOPETHYCCKOMY MaTepHaITy JCKIHH.

IIK 1 - TecToBble MaTepuaibl TUCUUILIMHEL «MaTemaTika» Ha kadeape. [IK1 mpoBoaurcs B mucbMEeHHOMH popMme.
I1K2 - TecToBble MaTepuaibl AucHUIUIMHEL «MaTemaruka» Ha kKadenpe. [IK2 npoBoxurcs B nmucbMeHHON (opme.
Bompocsr 1K1

IIK-1 mo temam: «HeomnpeneneHnslit u onpeneneHHbii naterpansl. Auddepenunansasie ypasHenus | u Il mopskosy

1. Omnpenenenne nepBooOpa3Hoil GyHKINH, JJeMMa 0 TIepBooOpasHbeIX. OnpeeneHne HeopeIeIeHHOTO HHTErpaia, ero
reomeTpuueckuil cMbicia. Teopema cyllecTBoBaHus uHTErpana. OCHOBHBIE CBOMCTBA HEOIPEAEICHHOIO UHTETpaia

2. WHTerpupoBaHye MO yacTsAM AJsl HEONPEIeICHHOTO HHTerpana: ¢popMysa, OCHOBHBIE CIy4ad NPUMEHEHUS.

3. 3aMeHa NepeMEHHOI B HEOIPEAEIEHHOM HHTErpalle, MHTErpUpoBaHe UppalroHanbHocTel. MHTe-rpupoBanue
(yHKUHMH, comepKaIMX KBaAPaTHBI TPEXuWIEH.

4. 3amauu, MpUBOAALINE K TOHATHIO OMPENEIEHHOT0 MHTerpana: a) 3ajada o IUIOIIAAM KPUBOJIMHEHHON Tpaneuuu; 0)
3aJaya 0 Macce MPSMOIMHEHHOTO HEOTHOPOIHOIO CTEPHKHS.

5. WnrerpansHas cymma. OnpesiesieHre onpeelIeHHOr0 HHTerpaia. BrlaucieHne onpeaeneHHoro HHTerpana mo popMmye

HeroTtona-Jleit6uuma. I'eomMeTprueckiii 1 MEXaHIMIECKIH CMBICIIBI ONIpeAeIeHHOro HHTerpana. OCHOBHBIC CBONCTBA OIPECICHHOTO
UHTeTrpana.

6. HHTerpupoBanue Mo 4acTsM B ONPEIEICHHOM MHTErpaie. 3aMeHa IIePEMEHHON B ONpPEAEICHHOM HHTErpae.

7. Brruncnenne miomaneit miockux ¢uryp. Berauciaenne o0beMOB TeN BpaIeHHs.

8. HecoOcTBeHHbIE HHTErpalbl ¢ OECKOHEUHBIMH NpEJeIaMi HHTETPUPOBAHHS.

9. Juddepenunansusle ypaBHeHus 1-ro nopsaxa (Y I): onpenenenue, BUAbI 3aIMCH, PEIICHUE, HAYaJIbHOE YCIOBHE.

Teopema Komwm (cyniecTBOBaHHE U €TUHCTBEHHOCTH PEIICHUs MU depeHIaIbHOTO ypaBHeHus 1-ro nopsiaka). Y 1c
pa3JeIeHHBIMH U Pa3AeSIOUIIMUICS IEPEMEHHBIMHU.

10. Jluneiinoe nuddepeHmraibHOe ypaBHEHHE 1-ro mopsiika: onpeneneHue, BUJ, HaX0XKAeHHe OOILIEero peuieHusl.
VYpaBuenue bepnymim.

11. Jduddepennnansupie ypaBHEHUS 2-T0 MOPSIKA: ONPEAETICHIe, BUABI 3aIMCH, PEIICHNE, HaYaJbHbBIE YCIOBHSL.

12. OpnHoponHsle MHHEHHbIE U (hepeHIHanbHbIe YpaBHEHHIS 2-T0 HOPSAIKa: OMpefeNeHne, CBOMCTBO ero pemernuii. Teopema

0 CTPYKType OOLIEro pemeHus 0AHOPOHOTO JIMHEItHOTO AnddepeHuanbHble ypaBHeHUs 2-T0 nopsaka. Teopema o CTpyKType
001IIeTo pemeHns] HEOHOPOIHOTO JIMHEIHOTO MuddepeHnnansHbIe ypaBHEHNS 2-T0 MTOPSIIKA.

13. Haxoxnenne o0Imero pemeHus OMHOPOAHOTO JTHHEHHoro nuddepeHnnansHble ypaBHEHUS 2-T0 MOPSAKA ¢ MOCTOSHHBIMU
K03 UIMEHTAMHU B CIyYasiX, KOrJja KOpHH XapaKTepUCTUUECKOTO YPaBHEHHS: a) NeHCTBUTEIbHbIE U pa3InyHble; O)




JeWCTBUTEIBHBIC U PAaBHBIC; B) KOMIIIEKCHO CONPSKEHHBIE.

14. Merton noabopa 4acTHOTO peueHHs: HEOAHOPOIHOTO JIMHEHHOT0 audepeHIranbHble ypaBHeHUs 2-T0 MOpsKa ¢
MIOCTOSTHHBIMH Ko3(HIeHTaMu B CIyJasx, KOTa IpaBasi 4acTh ypaBHEHHS uMeeT BUA:  a) f(x) =Pn (x) * eox; b) f(x) =ecox *
( Mcos yx + Nsin yx ).

Bompocsr [TK2

TIK-2 no temam: «Teopus BeposTHOCTeN. MaremaTHuecKasi CTATUCTUKA»

1. CoObITHA. Bugp! coObITHIT: TOCTOBEPHBIE, HEBO3MOXKHBIE, CITydaiHbIe. BHIBI cIydailHBIX COOBI-THI: HECOBMECTHEIE,
COBMECTHbIE, PABHOBO3MO>KHBIE, €IMHCTBEHHO BO3MOXHBIC. [TonHas rpynna coObiThit. [IpoTHBONIONOXKHBIE COOBITHSL.

2. Yacrora. OTHOCUTENbHAS YAaCTOTA. KIACCUYECKOE M CTATUCTUUYECKOE OIPEAEIEHNUE BEPOSTHOCTH.

3. Anrebpa cobbrTuit. Cymma coObituil. TeopeMsl cI0KeHHs BEPOSTHOCTEH HECOBMECTHBIX M COB-MECTHBIX COOBITHH.
IIpousBenenue coObITuil. TeopemMa yMHOXKEHHUSI BEPOSITHOCTEH U ee CIIeCTBUSI.

4. [ToBropenue ucneitannii. opmyna beprymmu.

5. Cayuqaitaeie Bemmanasl (CB): nuckpernsre (JICB) u HenpepsiBHEIe (HCB). 3akoH pacnpeneneHus TUCKPETHOH

ClTyyaiiHOM BenW4uHBL. Py pactipenenenus. MHOroyroibHUK pacnpenenenus. @ynkmus pacupenenenus CB: onpenenenue,
rpaduk, cBoictBa. [InmotHocTh pacnpenenenus HCB u ee cBoiicTBa.

6. MaremaTtuueckoe oxuganue JJCB u HCB: onpenenenue u BeluncieHus cBoiictBa. [lucnepcus u cpennee
KBa/IpaTU4ECKOE OTKIOHEHHE: ONpe/IeNIEHUE U BbIUMCIIEHUE; cBoiicTBa nucnepceuu anst JJCB u HCB.

7. Hexoropsle cTaHgapTHBIE pacHpenesieHus: OMHOMUABHOE, pABHOMEPHOE, HOPMAIIbHOE.

8. OCHOBHBIE 3a[]aull MaTeMaTHYECKON CTaTUCTUKU. ['eHepanbHas U BHIOOPOYHAsk COBOKYMHOCTH. BHbI BapHallMOHHBIX
psIOB, HX Tpadudeckoe n3odpaxeHue. CrrocoOs! 00pa3oBaHUS BEIOOPKIL.

9. INoka3arenu meHTpa paclupefeNeHus: CpeaHssl BBIOOpOUHast, MOJa, MEAUaHa.

10. INokasarenu BapHalMy CTaTUCTUYECKUX pacHpeAeNeHHU: SMIUpUYecKas AUCIEPCUsi, CpelHee KBaJpaTHUECKOe
OTKIIOHEeHHE, K03 QUIMEHT BapHaIii. ACHMMETPHS U KCIIECC.

11. ITonsATHE CTaTHCTHUECKUX TUIOTE3, oOIiee MpaBwiIo ux nposepku. Kpurepuit cornmacus [Tupcona ( 2).

12. CBoiicTBa BBIOOPOYHBIX OILIEHOK: HECMEIIEHHOCTb, COCTOSITENBHOCTD, () (PEeKTUBHOCTS.

13. HuTtepBanpHOE OLIEHUBAaHKE MapaMeTpoB. JJOBEpUTENbHBINA HHTEPBAN A7 MAaTEMAaTHYECKOrO OXMIAHHUS U CPEIHETO

KBaApPaTUICCKOTO OTKIIOHCHUA. Brrunciaenue oobreMa BI)I60pKI/I.

Mo mucuumrae GpopMaMu TEKyIEro KOHTPOJIS SBIISIOTCS:

TK1,TK2, TK3 - penienue 3aia4 1o MpeCTaBICHHBIM BapHaHTaM 3a1aHiid. Matepraisl TUCIUIUTHHE « MaTeMaTrka» Ha Kadernpe.
TK npoBoasTcst B MMCbMEHHOU (opMe.

Bompocs! u 3agaun TK1

TK1 - UaauBunyaneHoe aomamnHee 3ananue (TK1) mo teme: ««HeomnpeneneHHbIN 1 ONpeIeIeHHbIA HHTETPaTb»

1.HaiiTu HeonpeneneHHbIE HHTETPATIBL.

a) TabJIIMYHOE UHTETPUPOBAHUE;

0) MHTETPHPOBAHHUE 10 YACTSIM;

B) HHTETPUPOBAHIE METOJIOM 3aMEHBI IEPEMEHHOM;

2. BoruucnuTh 3Ha4€HUE ONpeIeTICHHOTO HHTErpaa.

3. BeruucnuTh miomaap Gurypsl, OrpaHu4eHHON 3aJaHHBIMU TUHUAMEU. CHeNnaTh YepTex.

4.dwurypa, orpaHUYCHHAS 33aJaHHBIMH JIMHUSMHE, BpaIaeTcst BOKpYT OJHOI U3 oceld koopauHat. Haiitn oObeM Tena BpameHus.
CrenaTth 4YepTex.

Bomnpocsr:

1. Yro Ha3bIBaeTCs OMpeAeieHHbIM HHTErpajioM oT GyHkuuu f(x) Ha oTpeske [a; b]? Bcerma yim oH cymiecTByeT?
2. Kakumu cBoiicTBaMu 00JaIaeT ONpeesIeHHBIN HHTerpat?

3. KaxoBbI reOMeTpUYECKHi ¥ MEXaHUYECKUI CMBICIBI ONPENEIEHHOIO UHTErpana?

4. Kak BbMUCHSIOT onpeaeneHHbId nHTerpan no Gopmyne Heiotona-JleiiGnuma?

5. Sammmrte GopMyIly HHTETPHPOBAHMS IO YacTsAM B ONPEICICHHOM MHTErpajie. B kakux ciydasx ee IMPHMEHSIOT?
6. Kak ocymecTisiercs 3aMeHa IEpEeMEHHOM B ONpeeIieHHOM HUHTerpasie?

Bompockr u 3agaun TK2

TK-2- KontponbsHas pabota o teme: «nddepennuansasie ypasaeHus 1 u I mopsaxos»

1. Maiite onpeneneHus:

a) muddepeHnnanbHOro ypaBHeHus 1-ro mopsaka;

0) obrero pemenus JIY 1-ro mopsaka;

B) obmero uHTerpana /1Y 1-ro mopsxa;

T) 4acTHOTo pemenus (uaterpana) Y 1-ro mopsaka.

2. Chopmynupyiire 3agauy Korm st JIY 1-ro mopsiaka u yKaKUTE €€ TeOMETPUYCCKUI CMBICI.

3. Hdaiite onpeneneHus:

a) HHTerpaNIbHOM KpuBoit 1Y 1-ro mopsaka;

0) cemelicTBa HHTErpaJIbHBIX KpUBBIX 1Y, naiire reometpuueckoe Tonkoanue Y 1-ro nmopsaxa.

4. ChopmynupyiiTe TeOpEMy O CYIIECTBOBaHHH M €IMHCTBCHHOCTH pemenus /1Y 1-ro mopsaka. Yto Ha3eiBaeTcst 0cOOBIM
pemenuem 1Y 1-ro nopsiaka?

5. Jaiite onpenenenus AY:

a) ¢ pazJeNleHHBIMU IEPEMEHHBIMU;

0) ¢ pa3ACHAIOMUMHUCS TIEPEMEHHBIMH.

6. N3noxxute MeTo HaX0KACHUs o01ero peuenus Y ¢ paznensrommMucs nepeMeHHbIME. 6. J[aliTe onpeeseHne 0aHOPOTHOTO
AV 1-ro nopsaka. C moMoipio Kakoil 3aMeHbl IepeMeHHON oqHOpoaHoe 1Y NprUBOIUTCS K YPaBHEHHIO C pa3essIOIIUMUCS




HepeMeHHbIMU?

7. laiite onpenesnenue aureriHoro JIY 1-ro mopsaka: a) 0oMHOPOIHOr0; 6) HEOAHOPOAHOTO. M3moxuTe MeTox bepHy K pereHus
JIHAY 1-ro nopsiaxa;

8. Jlaiite onpenenenue ypasHenus bepryiumu. Kakue MeTons! pemenns ypasHeHust bepHystn BeI 3HaeTe?

9. HMaiite onpenenenus: a) 1Y 2-ro nopsiznka; 6) ero obuiero u yactHoro pemenuii. Chopmynupyiite 3agauy Kommn mst Y 2-ro
MOPSI/IKA, YKAXKHUTE €T0 TEOMETPUUECKHHA CMBICII.

10. Haiire onpenenenue: a) muHeitHOTo JIY n-ro mopsaka (omHopoaHoro u HeoganopoaHoro (JIOAY u JIH/Y)); 6) munelino
3aBHUCHUMBIX U INHEHHO HE3aBUCUMBIX (hYHKIIUH;

11. Chopmynupyiite ycinoBus TuHEHHON He3aBucuMOcTH pemennii JIOJY.

12. ChopmynupyiiTe HEOOXOAUMOE YCIOBUE JTMHEHHON 3aBHCUMOCTH CUCTEMBbI (DYHKITHIA.

13. Chopmynupyiite Tepemy o cTpykType obimero pemenus: a) JIOAY; 6) JJHAY.

14. BoiBenute hopMyiy Al OOLIETo peleHus TMHeHHoro oqHopoaHoro Y 2 mopsaka ¢ mOCTOSHHBIMU KO3 GHUIHEHTaMu B
cilydae JIeHCTBUTENbHBIX Pa3IMUHBIX KOPHEH XapaKTepUCTUYECKOTO YPaBHEHUSL.

Bompocsr u 3amaun TK3

TK-3- KonrposnbHast pabora no teme: « Teopust BeposiTHOCTEH

YeMmy paBHA BEpOSATHOCTh OOBEAWHEHUS ABYX COOBITHH ?

Kak MOxHO 3amucaTh BEPOSATHOCTD NEPECEUCHUSI ABYX COOBITHH ?

[Tycte cobbiTust A u B He mepecekaroTcsa. UeMy paBHa BEPOSATHOCTh UX OOBEIUHEHUS? MepecedeHus ?

YTO MOXXHO CKa3aTh O BEPOATHOCTH IEPECEUCHUS] HE3aBUCHMBIX COOBITHH?

. Yetsipe pa3a OpocaeTcs UrpaibHas KocTh. Kak MOCYNTATh BEPOATHOCTH TOTO, YTO IIECTEpKa BHINMAAET POBHO TpH pasza?
Xors 65l Tpu paza?

N

6. UYemy paBHA (QYHKIMS paclpeiesiCHUst CI.B. X MO ONpPEACNICHUIO ?

7. Kak Haiitn QyHKIMIO pacmpeiesieHns, eClii N3BECTHA IUIOTHOCTH paclpeieineHus?

8. Kak HaliTh MIOTHOCTH pacmpeesieHns], €CIM M3BECTHA (QYHKIHS paclpenesIeHus?

9. Kak 3amuceiBaercst GyHKUMS pacnpenesieHusl il HOPMaIbHOW CiydailHON BeIHYUHBI?

10. Ilycth TOUka OpocaeTcs Hayaady Ha OoTpe3ok [a, b). Kakoe pacnpenencHue uMeeT KOOPIAWHATA 3TOW TOYKU?

11. ITycts X — 370 umcio BeIManeHui mectepku mpu 10 Opocanmax urpansHoil koctu. Kakoe pacmpeneneHne uMeeT Takas
CllyuyaiiHasi BeTHUUHA ?

12. ITycts X- 3TO BpeMsi, MeXIy MOCIEA0BATENbHBIMU MOKyNATENAMH, MOJOIIEAIINME K Kacce. Kakoe pacnpeneneHue umeer
Takasi cilyqaiiHasi BeJTMunHa?

13. ITycts X —3T0 umcno 3BoHKOB, noctynuBmux Ha ATC 3a muHyTy. K KakoMy pacrpeneneHHIo OJIM3KO pacIpeneneHue
TakoH ci.B. ?

14. ITycts X- 3T0 nHEBHast BbIpyYKa B 00JbIIOM MarasuHe. K KakoMy pacnpenereHHIo OJIM3KO paclpesielieHue 3TOH Ci.B. ?
15. UeMy paBHO MaTEeMaTU4ECKOE OKUAAHUE AUCKPETHOH CII.B.?

16. UeMmy paBHO MaTeMaTHUECKOE OXKHJaHUE aOCONIOTHO HEMPEpBIBHOII CII.B.?

17. Uro xapakrepu3yeT mar. OKuiaHue ?

18. B xakom ciygae MateMaTHYecKoe OXXHIAHHE CYMMBI PaBHO CyMMeE Mart. OKHJIaHHH?

19. B kakoM ciydae MareMaTH4ecKoe OXKUAAHUE IIPOU3BEACHUS PAaBHO NPOU3BEICHUIO MaT. OXKUJAHUN?

20. Uro Takoe aucnepcus o ompeneneHuio? Yto oHa xapakrepusyer?

21. Yro Takoe k0d(pPHUIUEHT KOppesun?

22. MosxeT mr kK03 GHUINEHT KOppeanun paBHATECA -1 ? 27

23. UYro MOXHO cka3aTh 0 kKo3(¢unuente xkoppemsauu ciB. X u Y, ecnmu Y=-X/2 ?

24, OOBbsICHHUTE, B UeM COCTOMT 3aKOH Oonbiinx yucen ? (MoXHO Ha mpuMmepe)..

25. [TycTh IpOU3BOIUTCS ThHICSIYA BHICTPEIIOB M BEPOSITHOCTH Momnaaanus npu oaHoM BoicTpene paBHa 0.001. Kak naiitu
BEPOATHOCTB TOTO, YTO OyzeT 2 monaganus? XoTs OBl OHO IomanaHue?

26. Momneta 6pocaetca 100 pa3. Kak HaliTH BEpOSTHOCTH TOT0, YTO YHMCIIO BBINMAJAECHUH repOa MpUHAUIEKUT HHTepBany (40,
60) ?

27. Uro Bbl noHnmaere nmoji HecMeleHHON oueHKoi? Kak BBIMISIAT HECMEIICHHbIE OIICHKU JUIS MaT OKUIAHUS, JUCIIEPCHUHI

u pyHKIMU pacmpeneneHus’?

Bonpocer TK4
TK-4 PacuerHo-rpaduueckas pabota no teme: «MaremaTHuecKast CTATHCTHKAY

1. 3amayn MaTeMaTHYECKON CTATUCTUKH.

2. I'enepanbHast 1 BbIOOpOUHast COBOKYMHOCTH. CriocoObl 00pa3oBaHUs BHIOOPOUHON COBOKYITHO-CTH.
3. Bunpl BapualioHHBIX PSOB.

4. Omnupudeckas (QyHKIUS paclpefeleHus U ee rpaduueckoe H300paxeHUe.

5. Cpennsis apupmeTnieckas BbIOOpKU. BapuanionHblid pa3max.

6. Jucnepcus u cpeqHee KBaIpaTHIECKOE OTKIOHEHHE BBIOOPKH.

7. CBO¥iCTBa BBIOOPOYHBIX OLEHOK: COCTOSATEIBHOCTh, HECMEIIEHHOCTh, () ()EKTHBHOCTS.

8. OrneHKa MaTeMaTHYECKOTO OXHJIAaHHUS TeHepalbHOW COBOKYIHOCTH IO BBIOOPKE.

9. OreHKka OUCHEPCUU TeHEPAITbHOM COBOKYITHOCTH MO BBIOOpKE.

10. Omnpezenenne T0CTOBEPHOCTH BRIOOPOYHBIX CTATHCTUYECKUX IMOKA3aTeleH.

11. JloBeputensHbIil HHTEpBall. JloBepHTeNbHAS BEPOSTHOCTD (HAIEKHOCT). TOYHOCTD OLICHKH.

12. JloBepuTenbHble UHTEPBAIIBI 1 OUEHKH MaTeMaTH4ecKOro OKUIAHMS HOPMAalbHOTO pacHpeseNeHHs NMPH H3BECTHOM
CpefHeM KBaJpaTHIEeCKOM OTKIOHCHUH .

13. Brrancinenne HeoOXoaUMOro o0beMa BEIOOPKH.

14. ITpumenenune kputepusi cornacus [IMpcoHa NpH pelIeHHH 33a7a4d O COIIACOBAHHOCTH TEOPETHYECKOTO U




CTAQTHCTUYECKOTO PAaCIIPECIICHUH.

2. KOHTPOJIbHBIE BOITPOCHKI U 3AJAHUS JIJIS1 [TIPOBEJIEHMS ITIPOMEXY TOUHOM ATTECTALIMU [10 UTOTAM
OCBOEHU A AUCHUTIJIMHBI (MOAYJIA)
IIpomexyTodHas aTTecTalus MpoBOIUTCs B popme uroroBoro kouTpoist (UK) mo mucumrimne:
Cemectp 1
®dopwma: 3aueT
UK mpoBoauTcst B MUCEMEHHOH Gopme
Bompocs! s noarorosky k 3adery ( MK)

L. Marpuipl: onpezeneHne, pasMep MaTpullbl. PaBeHCTBO MaTpull, BUABI MaTPHIL.

2. JluneitHple onepanuu HajJ MaTpUIIAMU, KX CBOMCTBA.

3. ‘VYMHOXEHUE MaTpHULl, €ro CBOICTBa.

4. TpancnorupoBanue Marpuil. OOpaTHas MaTpHLa: ONpeeleHHe, TeopeMa CYIIeCTBOBAHUS, IIPABUIO HAXOXKICHUS (n=2).
5. CucreMbl JTMHEHHBIX alreOpandyeckux YpaBHEHHUIl: onpenereHue, pelieHre, COBMECTHbIE, HECOBMECTHbIE,
OIpeIeNIEHHbIE, HEOIIPEAEICHHbIE, SKBUBAJICHTHBIE.

6. MartpuuHas 3anuch KBaJpaTHbIX CUCTEM JIMHEUHBIX yPaBHEHUN; pEllICHHE KBAJPATHBIX CUCTEM JIMHEHHBIX YpaBHEHUI ¢
MOMOIIBI0 OOPAaTHOI MaTpPHUIIBL.

7. Ompeznenureny BTOPOTO M TPETHEro Iopsiyika (ONpeiesieHUe, IIpaBrila BEIYUCICHH). MUHOpP U anrebpandeckoe
JIOTIOJTHEHHE.

8. Pemenue kBagpaTHBIX CHCTEM JIHMHEHHBIX ypaBHeHuil mo gopmymnam Kpamepa.

9. Bexropsl: onpenenenue, Moxyib, HanpasieHue. Kiaccudukanus Bekropos. JIMHeiHbIE onepaluy HajJi BEKTOpaMHu.
Koopaunate! Bexropa. JInHeHHBIE omepariii Hajl BEKTOPaMH B KOOPIMHATHOH (opMe.

10. CkansgpHoe npousBelleHUE ABYX BEKTOPOB: OINPEJCIICHHE, €T0 CBOMCTBA. BhIUMCICHNE CKAISIPHOIO IIPOU3BEIEHUS B
KOOpAMHATHOH popme. MexaHUIeCKUil CMBICI CKaJIIPHOTO POU3BEICHHUS.

1. BekropHoe npousBeeHUE ABYX BEKTOPOB: ONpPEEICHUE, CBOMCTBA. BhIunCIeHnE BEKTOPHOTO MPOHU3BEACHHS B
KOOpIMHATHOH (opme. ['eomeTpriecknii 1 MEXaHWIEeCKUI CMBICIIBI BEKTOPHOTO MIPOHU3BEACHHUS.

12. CMemnraHHOe MPOM3BEIECHUE TPEX BEKTOPOB: OIpeIeeHNe, BEIUUCICHIE B KOOpAUHATHOI (opme. ['eomeTprueckuii
CMBICIT CMEILIIAHHOTO IPOU3BEIEHHUS. Y CIIOBUE KOMIIJIAHAPHOCTU TPEX BEKTOPOB.

13. Oomee ypaBHeHHe NpsiMoi. VccienoBanne o0IIero ypaBHeHHS NMPSMOH. YpaBHEHHE NPSIMOH C YTIIOBBIM

kodddurmeHTOM. YpaBHEHHE IPSAMOH, IPOXOIIIEH Yepe3 3aJaHHYI0 TOUKY B 33JaHHOM HallpaBJICHUH (ypaBHEHHE ITyYKa
NPSAMBIX). YpaBHEHHE MIPAMOMA, IPOXOAALIEH yepe3 IBe 3alaHHbIe TOUKH).

14. B3aumHoe pacnonokeHHe ABYX MPSAMBIX Ha MJIOCKOCTH: Yroj, YCIOBHE MapaiielbHOCTH, YCIOBUE
HEePIeHANKYJIPHOCTH.

15. Kpussle BToporo mopsiaka: onpezeneHue, odmee ypaBHeHHe BTOpoil cTeneHu. OKpyKHOCTB: OIpe-AeNeHHE,
KaHOHHYEecKoe ypaBHeHHe (BbIBO/1). OCOOEHHOCTH 0OIIETo ypaBHEHHs BTOPOH CTENICHHU IS ONIPEICIICHHS OKPY)KHOCTH.

16. Onurce: onpezesieHne, KAHOHMYECKOE YPaBHEHHUE, TOCTPOCHHE.

17. I'mmep6omna: ompeneneHne, KAHOHUYECKOE ypaBHEHUE. ACHUMIITOTHI runepOoisl. PapHoOO9Has rumepbona.

18. [Tapabomna: ompeneneHue, BHIBOJ KaHOHUYECKOTO ypaBHeHUs. Pasnnunbie GopMbl mapaboiibl, ©X KaHOHUYECKHE
ypaBHEHHs, KOOPIUHATHI (POKYCOB, ypaBHEHHS JUPEKTPUC, YEPTEIKH.

19. Omnpenenenne Qynkunn y=f(x), ee obmacTu onpeaencHns 1 MHOXecTBa 3HaueHHH. CriocoObl 3a1anust (HyHKIUH.
20. Ipenen dyHKIMH, ero reomerpudeckas uHTEpHpeTarys. OJHOCTOPOHHUE MpeaeNnbl GYHKIUH. TeopeMbl CyIecTBOBaHHS
U €[IMHCTBEHHOCTH Mpezena QyHKIHH.

21. Ipenen GpyHKIMHA Ha OECKOHEYHOCTH, OSCKOHEYHBIA Mpeaen (YHKIUH B Touke. [IoHATHS OSCKOHEYHO MAJbIX M
6eckoHEeYHO OOJIBIION (QYHKITNH H CBSI3b MEXAY HUMH. CBOMCTBa OECKOHEYHO MAaJIbIX U OEC-KOHEYHO OONbIMX (hyHKIHIA.

22. OcHOBHas TeopeMa TeOpUH TMpelesioB. TeopeMbl 0 Ipeaenax.

23. IlepBblil 1 BTOpOIl crienUanbHbIE MPEEbl, CIEICTBHUS.

24. OmnpeneneHne HeNPEepPHIBHOCTH (GYHKINH y=f(X) B TOUke M Ha MHOXecTBe. TOUKM pa3phIBa M WX KIACCH(DUKAITI.

HenpepsIBHOCTS 21eMeHTapHBIX (GyHKIui. ApudmMeTndyeckue onepariy HaJ HelpepbIBHBIMU (pyHKmsamu. IIpupamienue
apryMeHTa u npupamienue ¢pyHnkunu y=f(x). OnpeaeneHue HePepbIBHOCTH (BYHKIUH Ha «SI3bIKE TPUPAIICHHIY.

25. Omnpenenenne npon3BoaHor ¢yHku y=f(x). OOIIee MpaBuio OTHICKAHHS MPOU3BOIHON. ['eomeTpuyueckuii n
MEXaHIYECKIH CMBICIT IPOU3BOTHOI.

26. VYpaBHeHHs KacaTelbHOW W HOpPMald K IJIOCKOCTH KpuBoi. Heobxomnmoe ycnoBue nuddepeHIupyeMOoCcTH.
ITpounsBonHas cinoxHON QyHKIHH.

217. OcHoBHBIe paBmwia quddepennupoBanms: y=U+V, y=, y=U/V.

28. BeBox dopmyn auddepeHupoBanus: y=sinx, y=cosX, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

29. ITpousBonHast GyHKIMK 3alaHHOM MapaMEeTPUUYECKHd M HESIBHO.

30. Huddepennnan dynkumm y=f(x), ero cBsi3p ¢ npupamenneM Gyakuuu. [IpaBmio orsickanus nuddepernnana.
I'eomerpudeckuii cMbicn auddepenuana. ViHBapuaHTHOCTS (DOpMEI ard depeHIaia.

31. [IpouzBoausle u auddepeHransl BRICINX NOPsAAKoB QyHKuMK y=f(X). MeXxaHn4ecK’il CMBICI BTOPOil MPOU3BOIHOM.
32. [IpaBuno Jlonurans.

33. Bospacratomue, yobiBatonue QyHKIMH: OmNpeaeicHus, Buj rpapukoB. HeoOxoaumoe ycimoBrue Bo3pacTtaHus (yObIBaHUSI)
¢ynxuun y=f(x). Jloctarounoe ycnosue Bo3pactanus (yOsIBaHUS) (QYHKIUH.

34, OmnpefeneHre TOYKM MakcumMyMa (MuHuMyMa) GyHkin y=f(x). Heobxomumoe yciaoBre CyNmeCTBOBAHUS IKCTPEMyMa

¢ynxunn y=f(x). OnpezneneHne KpUTHIECKON TOUKH 1-0r0 pona. JlocTaTouHbIe yCIOBHS CYIIECTBOBAHHS KCTpeMyMa pyHkmn y=f
(x). [IpaBuIO OTHICKAHUST HHTEPBAIIOB MOHOTOHHOCTH U KCTpeMyMOB (hyHKIUH y=f(X).
35. Omnpeznenenye BHIMYKIOCTU (BOTHYTOCTH) Tpaduka ¢pyHkiun. Heo6Xoaumoe ycioBHe BHITYKIOCTH (BOTHYTOCTH)




rpaduka ¢pyrkuun y=f(x). JlocTaTodHbIe YCIOBUS BRITYKIOCTH (BOrHYTOCTH) Ipaduka GyHKHH y=f(X).

36. Omnpenenenne Touku nepernda. Heobxoanmoe yciioBue CyniecTBOBaHMS TOUKH neperuba rpaduka (GpyHKIUH.
OmnpeneneHne KpUTHIECKOH TOUKH 2-0T0 poaa JlocTaTouHbIe YCIIOBHS CYIIECTBOBAHMS TOYKU Iepernoda rpadguka GyHKIHH.
IIpaBuo OTHICKAaHHS MHTEPBAJIOB BBITYKIOCTH, BOTHYTOCTH U TOYEK Ieperuda rpaduka ¢pynkuun y=f(x).

37. ACHMITOTHI KPHBOM: ONpeZeNeHne, BUAbl aCHMITOT. YPAaBHEHHsI BEPTHKAJIBbHBIX M HAKIOHHBIX ACHMIITOT.

Cemectp2
dopma: 3K3aMeH
MK npoBoauTcst B MUCbMEHHOH Gopme
Bormpocs! miis moaroroBku K sk3amery( 1K)

I. Omnpeznenenue nepBooOpa3Hoil GyHKIUM, JeMMa 0 nepBooOpa3Hbix. OnpeneneHre HeonpeAeIeHHOro0 HHTerpaina, ero
reoMeTpuueckuii cMbici. Teopema cymiecTBoBaHus nHTerpana. OCHOBHBIE CBOWCTBA HEONPEEICHHOIO HHTErpaa

2. WHTerprupoBaHie N0 9acTsAM AJIsI HEOTPEIeIeHHOTO HHTerpana: (opMyia, OCHOBHBIE CIIydal HPHUMEHECHHS.

3. 3amMeHa NepeMeHHOIl B HeolpeAeleHHOM HHTETpalle, MHTETPUPOBaHHe UpparroHansHocTel. MHTerpupoBanue GyHKIUH,
cofieprKallliX KBaJpaTHBII TPeXusIeH.

4. 3amauu, MPUBOAAIINE K TIOHATHIO ONPENEIICHHOTO MHTETpaia: a) 3ajada o TUIOIAJAN KPUBOJIMHEHHON Tpanemnuu; 0)
3a7a4da 0 Macce MPSIMOIMHEHHOTO HEOTHOPOIHOTO CTEPKHS.

5. WnrerpansHas cymma. OnpezieneHue onpeaeleHHOro HHTerpana. Beluncienue onpeneneHHoro HHTerpana mno ¢popmyie

Hetorona-Jleiibuuia. ['eoMeTpryecKuii 1 MEXaHUUECKHI CMBICITBI OTpe/IeIeHHOro HHTerpana. OCHOBHbIE CBOMCTBA OIPE/CICHHOTO
HHTETpaa.

6. VHTerpupoBaHie MO 4acTsAM B OIPEICICHHOM HHTerpaie. 3aMeHa IepeMeHHON B ONpeaeIeHHOM MHTETpale.

7. Berancnenue rromanei miockux ¢uryp. Beraucienne o0beMOB Tel BpaleHHUsI.

8. HecoOcTBeHHBIE HHTETPAIBI ¢ OECKOHEYHBIME TIpeIeTIaMi HHTETPUPOBAHI.

9. Juddepennnansusie ypasHeHus 1-ro nopsaxa (Y 1): onpenenenue, BUIBI 3aIliCH, PEIIeHUE, HAYAIbHOE YCIOBHE.

Teopema Koum (cymecTBoBaHHE U €TUHCTBEHHOCTH pelieHus auddepeHnaibHoro ypaBHenus 1-ro nopsiaka). Y Ic
Pa3IENEeHHBIMH U Pa3/ieIISIOIINMHUCS IEPEMEHHBIMH.

10. Jlunetinoe mudepeHrambHOe ypaBHEHNE 1-T0 TIOpsIKa: OIpeeNieHre, BHl, HaX0XKICHHEe OOIIEeTro penieHusl.
Ypasuenue bepryiu.

11. JuddepeHunanpHble ypaBHEHUs 2-TO MOPSIKA: ONPEASIICHUE, BUIBI 3aIMCH, PELICHNE, Hauallb-HbIE YCIOBHSI.

12. OpHopoaHBIe THHEHHBIE TU()(hepeHInaTbHbIe YPaBHEHHS 2-T0 TOPSIKA: ONpeIeeHrne, CBOMCTBO ero pemennii. Teopema

0 CTPYKType O0IIEero pemeHns: OAHOPOAHOTO JHHeHHoTo quddhepeHnnaabHble YpaBHEHUS 2-T0 opaaKa. Teopema o CTpyKType
o011ero pemeHust HEOJHOPOAHOTO JIM-HEHHOTo U depeHInatbHble ypaBHEHUS 2-T0 TOPSIIKA.

13. Haxoxaenue o0miero pemeHus oJHOPOAHOrO JIMHEHHOTO auddepeHiansable ypaBHEHUs 2-T0 MOPsAKa C MOCTOSHHBIMH
Kod(puIIeHTaMH B CIIyJasx, KOraa KOPHH XapaKTepHUCTHUECKOTO YPaBHEHHUS: a) ICHCTBUTEIBHbIC M PA3IIMYHbIe; 0)

JeHCTBUTEIBHBIC U PAaBHBIE; B) KOMIIIEKCHO CONPSKEHHBIE.

14. Merton noabopa 4acTHOTO pelIeHHs HEOAHOPOIHOTO JIMHEHHOro nuddepeHnnatbHble YpaBHEHUST 2-T0 MOpsaKa ©
MOCTOSTHHBIME K03(pUIMeHTaMu B CIydJasx, KOT/Ia IpaBasi 9acTh ypaBHEHHS uMeeT BUI: a) f(x) = Pn (X) * ewx; b) f(X) =ewx *

( Mcos yx + Nsin yx ).

15. CoObITus. Bunpl coOBITHIA: JOCTOBEpHBIE, HEBO3MOXKHEIE, Clly4yaiiHble. Buabl ciydaliHbIX COOBI-THI: HECOBMECTHBIE,
COBMECTHbIE, PABHOBO3MO>KHBIE, €IMHCTBCHHO BO3MOXHBIE. [TonHas rpynmna coObiTrii. [IpoTHBOMIONOKHBIE COOBITHSL.

16. Yacrora. OTHOCUTENBHAS YAaCTOTA. KIACCUYECKOE U CTATUCTUUYECKOE OIPEAEICHUE BEPOSTHOCTH.

17. Anrebpa cobbiTuit. Cymma coObitTuil. TeopeMsl cI0keHHs BEPOSTHOCTEH HECOBMECTHBIX M COB-MECTHBIX COOBITHH.
ITpoussenenue cobObITHii. TeopeMa yMHOKEHHS BEPOATHOCTEH U €€ CIeACTBHS.

18. [ToBTopenue ucnbitanuii. ®opmyna bepHysm.

19. Cayudaitaere Bemmausasl (CB): quckpernsie (JICB) u HenpepsiBHble (HCB). 3akoH pacnpeneneHus TUCKpPETHOH

ciydaiiHOM BenuuuHbl. Psag pactpenenenus. MHOroyroiabHUK pacnpeaenenus. @ynkuus pacnpenenenus CB: onpenenenue,
rpa¢uk, cBoiicTsa. [InoTHocTs pacnpenenenus HCB u ee cBoiictsa.

20. Marematnueckoe oxunanue JJCB u HCB: onpenenenne u BeIYUCIEHUs CBOMCTBA. Jlucmiepcus U cpeaHee
KBaJpaTU4ecKoe OTKIOHEHHUE: ONpeie]IeHUe U BEIUHCIeHHe; cBoiicTBa aucnepcun 1t ICB u HCB.

21. HexkoTopble cranmapTHble pacnpeaeneHus: OMHOMUAIbHOE, paBHOMEPHOE, HOPMAJIBHOE.

22. OCHOBHBIC 3a[]a9l MaTeMaTHYeCKON CTaTHCTHKH. ['eHepanbHas W BEIOOPOYHAsT COBOKYITHOCTH. BHIBI BapHalMOHHBIX
psIOB, HX Tpadudeckoe n3odpaxerHue. CrrocoOs! 00pa3oBaHUS BEIOOPKIL.

23. [ToxazaTenu neHTpa pacupefeseHus: CpeHss BHIOOpOUHasi, MOJa, MeIMaHa.

24. ITokazaTenu BapualMM CTaTUCTUYECKUX pacIlpelesICHUN: SMIIMpUYecKasl AUCIEPCHs], CpeAHEe KBaApaTUYECKOE
OTKIIOHEeHHE, K03 QUIMEHT BapHaIiy. ACHMMETPHS U KCIIECC.

25. IonsTHE CTaTHCTHUECKUX TUIIOTE3, oOliee MpaBmiIo ux mnposepku. Kputepuit cornmacust [Tupcona ( 2).

26. CBoiicTBa BBIOOPOYHBIX OICHOK: HECMEIIEHHOCTh, COCTOSTENbHOCTD, 3()()EKTHBHOCTS.

27. VHTepBaNpHOE OLICHWBAHME MapaMeTpoB. JJOBepUTETBHBIN HHTEPBAN JJIsI MATEMAaTHYECKOTO OXHUIAHUS M CPEITHETO

KBA/IPATUYECKOTO OTKIOHEHUS. Brrancnenne oobeMa BEIOOPKH.
TecToBBIC MaTepHaNIBI AUCHUILTHHEL «Martemarika» Ha kadenpe. UK mpoBoanTcs B MUCEMEHHOU (opme.

IMPUMEYAHMUE: TecToBble MaTepHalbl AUCHUILTHHEI «MaTeMaTiKay XpaHATca B OyMaXHOM BHJE Ha Kadenpe.




6.2. TeMbl MUCbMEHHBIX PadoT

Cemecrp 1:

Tema pacuerHo-rpaduaeckoi padoter TK-2 «JIuneitHas u BekTopHas anredpa. AHATUTHIECKAsT TCOMETPUSD)
Crpykrypa pacué€THO-rpaduaeckoii paboTEl,.

[IpuBectu perieHue 3a1a4d U CAeNATh HOCTPOCHUSL.

3amaga | Pemmts cucreMy ypaBHeHHIt 1o popmynam Kpamepa.

3amaua 2 BekropHas anredpa.

3amaua 3 JlaHbl KOOPAKWHATHI BepILUH TpeyroiabHuka ABC.

TpeOyercs Hatitu: 1) mepumetp TpeyronbHuka ABC; 2) ypaBHeHHS CTOPOH; 3) ypaBHEHHS MeHaH, IPOBEASHHBIX U3 BEPIINH A U
B, 1 TouKy nepeceueHHs MEINAH;

4) ypaBHeHue BoIcOTHl AH, mpoBea€HHOM 13 BEpIIMHBI A U JUIMHY 3TOH BBICOTHI; 5) ypaBHEHHUE MPSIMOH, MPOXOIIEH yepe3 TOUKy
A, mapaiensHo npsimoii BC.

3amaga 4 I1o 3aJaHHBIM ypaBHEHHSM OIIPEIEINTh Ha3BaHWE, BUJI JINHAH U IIOCTPOHUTH UX

JIMTEPATYPA
TMPUMEYAHUE: ucxoaHele JaHHBIE XpaHSTCSA B OyMa)XHOM BHJIE HA COOTBETCTBYIOIIEH Kadenpe

Cemecrtp 2:

Tema paboTsl: «MaTeMaTn4ecKast CTaTHCTHKA.

Crpykrypa pacuéTHO-rpaguIeckoil paboTs
1. 3anucare 1aHHBIE HAOTIOAEHUS COTIACHO MOIYYEHHOMY 3aJaHUIO.
2. BBINOHAUTE CBOJIKY TaHHBIX HAOJFOICHNS M TIOCTPOUTH CTATUCTUIECKOE PacIpeIelICHUE BEIOOPKH.
3. ITocTpouTh MOJHUTOH U THCTOTpaMMy. 110 BUy THCTOTpaMMBI (MJIH TIOJIUTOHA) BEIABUHYTH THIIOTE3Y O 3aKOHE paclpeeIeHIs
HCCIIETyeMOH Cly4ailHOM BETMYHHBI.
4. BbIUMCIUTD OCHOBHBIE CTATHCTHYECKHUE TI0KA3aTeIIN: BBIOOPOUYHYIO CPEAHIOI0, BEIOOPOUHYIO JUCIIEPCHIO, CPeIHEe
KBaJpaTH9IeCcKoe OTKIOHE "HHE U K03 GHUIMEHT BapHayy. [J11 HOpMaIbHOTO pacrpeeseHns] HAalTH IToKa3aTenn Mep KOCOCTH H
KPYTOCTH.
5. Boruncnauts ommuOKY MOMTYyYEHHBIX CTATUCTUUECKUX NTOKa3aTeNell U Ol[e"HUTh UX JOCTOBEPHOCTb Ha 5 %-HOM ypOBHE
3HAYMMOCTH.
6. ITpoBeputs 1o KpuTepHio cornnacus [Inpcona (kpurepuio ¥2) BEIIBUHYTYIO THIIOTE3Y O 3aKOHE pacmpeseneHus. [loctpouts
rpaduk TeopeTUIecKoil IIOTHOCTH pacipeneeHus.
7. JIns HOpMaIbHOTO paclpeneneH s HalTH JOBEPUTEIbHbIE HHTEPBAIIBI CPEHETO 3HAUEHUS, CPEAHETO KBAAPATHUECKOTO
OTKIIOHEHHUS M K03(h(UIMEHTa BapHalliy B TCHEPAITbHOH COBOKYITHOCTH Ha 5 %-HOM YpOBHE 3HAYHMOCTH.
8. IIpoBecTH aHaAIN3 PE3YJIBTATOB U CACIATH BBIBOJBI.

JIMTEPATYPA

[TPUMEYAHUE: ucxoansle aHHbIE U OJIaHK 3aJaHUs XpaHATCS B OyMa>KHOM BHJIE Ha Kadenpe

6.3. ®oH/1 OLIEHOYHBIX CPEACTB

1. IOKA3ATEJIN, KPUTEPUU U IHKAJIbI OHEHWMBAHMA KOMIIETEHIIUN

Orenka copMupoBaHHOCTH KomreTeHImd y ctyaenToB HUMU JIon’AY u BbIcTaBJIEeHHE OLIEHKH MO OTACILHON TUCIMITIHHE
BeJIETCS

CIEIYIOIIMM 00pazoM:

- JUISl CTYZCHTOB OYHOM (POpMBI 00yUYECHUs UTOTOBAs OLICHKA 110 JUCIHUILIAHE BhICTaBisieTcs 1o 100-0amipHO cucteme, a 3aTeM
NEPEBOJUTCS B OLEHKU «OTIMUHO», «XOPOILOY», «YIOBIETBOPUTEILHOY, HEYAOBIETBOPUTEILHOY, «3aUTEHO» U «HE 3aUTCHO;
- JUISL CTYZCHTOB 3a09HOI 1 09HO-3209HOH (hopMBI 00yUEeHNS OIIEHUBACTCS 110 MATHOAIBHON IITKAIe, OIIEHKAMH «OTIHIHOY,
«XOPOLLIOY,

«YZOBJIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY; «3aUTEHO» UJIH «HE 3a4TEHO».

BeIcoxuii ypoBeHb OCBOCHHUS KOMIIETEHIINH, HTOTOBAs OI[EHKA [0 AUCIUIUIHHE «OTIIMIHO» HIH «3auTeHo» (90-100 6amos):
TIyOOKO U

MIPOYHO YCBOMJI IPOrPaMMHBIM MaTepHall, HCUEPIIbIBAIOLIE, IOCIE0BATENbHO, YETKO U JIOTHUECKH CTPOHHO €ro u3jiaraeT, yMeeT
TECHO

YBSI3BIBATH TEOPHIO C MPAKTHUKOH, CBOOOIHO CIPABIISECTCS € 3aJa4aMH, BOIIPOCAaMH U IPYTHMH BUIaMH IIPIMEHEHUS 3HAHHH,
npuveM He

3aTpyIHIETCS C OTBETOM IIPU BUAOM3MEHCHUH 3aJaHHM, HCIIOJIB3YET B OTBETE MaTepPHAl MOHOTPA(pHUYCCKOH JIUTEpaTypHl,
IIPaBUIBHO

000CHOBBIBAET MPUHSTOE pPEIlICHHE, BIaAeET Pa3HOCTOPOHHIMY HABBIKAMH M MIPUEMaMHU BBIITOTHEHUS TPAKTUYECKUX 3a/1a4.
CucrteMHO U

TUTAHOMEPHO PaboTaeT B TEUCHUH CEMECTpa.

[ToBbITIEHHBIH YPOBEHb OCBOSHHUSI KOMIIETEHIINI, HTOTOBAs OIEHKA 110 TUCIIUIUTHHE «XOPOII0» WK «3auTeHo» (75-89 GamioB):
TBEPIIO

3HAeT MaTepuall, [PaMOTHO U I10 CYLLECTBY U3JIaraeT ero, He JOMycKas CyIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BONPOC,
[IPaBUIBHO

MPUMEHSIET TEOPETHUECKUE TTONOKEHHSI ITPU PELICHNH NMPAKTUYECKUX BOTIPOCOB U 3a/1a4, BlIafeeT HeOOX0IMMBIMI HAaBBIKAMH U




npueMaMu
uX BbInojaHeHHusa. CUCTEMHO U IIIAHOMEPHO PaboTaeT B TEUEHUU CEMECTPA.
IToporoBslit ypoBeHb OCBOCHHS KOMITETEHIIHI, HTOTOBAs OIIEHKA 110 JUCIUILINHE «yIOBIETBOPUTEIHHO» WIIH «3auTeHO» (60-74

Oamna):

HUMECT 3HaHUA TOJIBKO OCHOBHOI'O MaTepurajia, HO HE yCBOMWJI €TI0 zLeTanei/i, JOIIyCKa€T HETOYHOCTH, HEAOCTATOYHO IPaBUJIIbHBIC

(hopMyTUPOBKH, HAPYIICHHUS JIOTUUECKON ITOCIICJOBAaTENEHOCTH B H3JI0KEHHHU ITPOTPAMMHOTO MaTepualia, UCIIBITHIBACT 3aTPy IHCHUS

npu

BBIIIOJTHEHUU NIPAKTUIECKUX paboT.
[ToporoBelil ypoBeHb OCBOCHUSI KOMIIETCHIUI HE C(OPMUPOBAH, UTOTOBASI OLIEHKA I10 TUCIUILUIMHE «HEYIOBICTBOPHTEIBHO» HIIH
«He3auTeHo» (MeHee 60 0a/uIoB): He 3HACT 3HAYUTEIBHOM YacTH POrPaMMHOTO MaTepuaia, J0MyCKaeT CyIeCTBeHHbIE OIINOKY,
HCYBCPCHHO, C OOJIBIINMH 3aTPYAHCHUAMU BBIIOJTHACT IMTPAKTUICCKUC pa6OTI>I. Kak TIpaBUJIO, OLICHKA «HECYTOBJICTBOPUTCIBHOY

CTaBUTCs
CTyJICHTaM, KOTOpbIE HE MOTYT IPOJIOJDKUTE 00y4eHHe Oe3 TOMONHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH AUCIIUILIHHE.
Kpurepun oneHK: ypoBHS c(hOPMHUPOBAHHOCTH KOMIETECHIIMH 1 BEICTaBIICHHE OAJIIOB IT0 pacdeTHO-TpaduuecKkoi padore

(KOHTPOJIBHOM
pabore) (1o 10 6ans0B, 3aYTEHO/HE3aYTEHO): COOTBETCTBHE COJEPKAHUS PaOOTHI 3a/IlaHUI0; TPAMOTHOCTb HU3JIOXKEHHUS U KaueCTBO

oopmieHns pabOTHI; COOTBETCTBHE HOPMATHBHBIM TPEOOBAHIAM; CAaMOCTOSTEIFHOCTD BBITIOJIHEHHUS PaOOTHI, TITyONHA TIPOPa0OTKH
MaTtepuaa; NCTIOIb30BaHNE PEKOMEHIOBAHHON M CIIPABOYHO JTUTEpaTyphl; IPABIIIFHOCTD BBITIOJIHEHHBIX PACYETOB U IpahuuecKon

YacTH;

000CHOBaHHOCTbH U JIOKa3aTEJIbHOCTb BHIBOJIOB.
2. METOJUYECKHUE MATEPHAJIbI, OTIPEIEJISIOLME ITPOLIEYPbl OLIEHMBAHNS 3HAHUI, YMEHUIA,
HABBIKOB 1
(MJIN) OITBITA JEATEJIBHOCTU, XAPAKTEPU3YIOIIUE DTAIBI ®OPMHUPOBAHM S KOMITETEHLIUI

OOmuit mopsIIOK MPOBECHNUS MPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHHH, HABBIKOB U (VUTH) OIBITA IESATEINEHOCTH, COOTBETCTBHUE
MHIUKATOpaM JOCTIDKEHHS C(hOPMHUPOBAHHOCTH KOMIICTEHIIHI OTIpE/IeNICH B CIEAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. TTonoxxenue o Tekyuien arrectauuu 3Hanuil odyyatomuxcs B HUMU [ATAY (B neiicTByomei penakumm).

2. Tlono>xeHue o MPOMEKYTOUHOM aTTecTallii 00yJaOIIUXCs 110 IIPOrpaMMaM BBICILETO 00pa30BaHUs (B ICHCTBYIOIIECH PEJaKIINH).
JIOKyMeHTHI pa3MeIeHs! B CBOOOIHOM focTyte Ha opunnansHoM caite HUMU lonI'AY https://ngma.su/ B pa3nene: ['maBHas
cTpanurna/CeeneHns 06 00pa3zoBaTeIbHON opraHu3anun/JIokanbHbIe HOPMATHBHBIC AKTHI.

6.4. IlepeyeHb BUIOB OIICHOYHBIX CPEICTB

1. OHEHOYHBLIE CPEJJCTBA TEKYIIEI'O KOHTPOJIA:
- TECTHI MJIM OMJIETHI TS TpoBeaeHus mpoMexxyTouHoro koutposs (ITK). Xpausrcs B OyMa)KHOM BH/E Ha COOTBETCTBYIOIIEH
Kadenpe;
- pa3aensl HHAUBHY aIbHBIX 3aJaHuH (TMCBMEHHBIX Pad0T) 00yUJaIONINXCs;
- 3a]1a4M U 3a0aHuUs.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALMU:
- KOMILIEKT OMJIETOB AJISI SK3aMeHa/3aueTa. XpaHUTCS B OyMa)XXHOM BHJE Ha COOTBETCTBYIomeH kadenpe. [TomnexuT exeroqaomy
OOHOBJICHHMIO U NEpeyTBEP)KACHUIO. YHCII0 BApHaHTOB OMIIETOB B KOMIIIEKTE HE MEHEE YHCJIa CTYJICHTOB Ha SK3aMeHe/3a4eTe.

7. YHEBHO-METO/IUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOIY JIA)

7.1. Pekomenyemasi qureparypa

7.1.1. OcHoBHAs IMTepaTypa

ABTOpBI, COCTaBUTENN 3armaBue W3narenscTBO, TOI
JI1.1 |Macaak O.H., Matematuka. Teopust MHOKECTB, dJIEMEHTHI JIOTHKY, TuHeWHas u | HoBouepkacck, 2017
Ky3zuenosa M.B., BEKTOpHas ajireOpa, aHaIUTHYCCKast TCOMETPHUS Ha IDIOCKOCTH U
Porosmna 10.C. B IIPOCTPAHCTBE, HJIEMEHTHI TOMOJIOTHH: YIeOHOe TToco0ue s
CTYZAEHTOB BCEX HampasieHui [ 1 kypca GakanaBpuara) : B 6
qacTax
JI1.2 | bamnsk .M., Maremaruka. HTErpanpHoe ucuncienue: yaeoHoe nocodbue s | HoBouepkacck, 2017
Porosuna 10.C., CTYJICHTOB BCEX HaIpaBJcHuH [ 1 Kypca OakanaBpuara] : B 6
Kysneuosa M.B. 4acTx
JI1.3 |Ky3uenosa M.B., Maremaruxa. updepeHnuanbHble ypaBHEHUS: yueOHOe HoBouepxkacck, 2017
Bapsimnukosa E.B., rmocoOue JUIs CTYy/ICHTOB BCEeX HarpaBieHul [1 kypca
Macnak O.H. OakanmaBpuara] : B 6 4acTsx
JI1.4 |Porozuna 1O.C., Marematuka. Teopus BEpOsSTHOCTEH: yaeOHOe Tocooue st Hosouepxacck, 2017
Bapsimnukosa E.B., CTYZAEHTOB BCEX HampasieHui [ 1 kypca GakanaBpuara) : B 6
Ky3znernoa M.B. qacTax
JI1.5 | BapsimaukoBa E.B., Marematuka: Kypc JISKIUi Jiy1s 0akaiaBpoB BCEX HaIpaBJICHUH Hosouepkacck, 2018
Ky3znenosa M.B.,
Macnax O.H.
JI1.6 |bapemmankosa E.B., Maremaruka: Kypc nekuuii [ 6akanaBpoB Beex HampasneHnuit| [ HoBowepxkacck, 2018
Ky3zuenosa M.B., Cemectp II
Bammusak .M.,
Macnak O.H.




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI1.7 |Bepetennuxos B. H. OrneMeHTHI BEKTOPHOI anreOpsl: yaeOHoe mocodue Mocksa ; bepaun: lupexr-
Menua, 2018
7.1.2. Jlono/iIHUTEIbHAS JIUTEPATypa
ABTODBI, COCTABHTEITH 3arnaBue W3narenbcTBO, roj
JI2.1 | BapsimnaukoBa E.B., Marematuka. JInHeliHast U BEKTOpHas anrebpa, aHaTuTHYECKast Hosouepkacck, 2018
bamnsk .M., reoMeTpusi. BBenenue B Mmaremarnueckuii aHanus. [Ipenensr.
Kysneunosa M.B., [MpounsBoaHast: COOPHUK 3a/1a9 U YIPAKHEHUI [ /17151 GaKaaaBpoB
Macnak O.H. Bcex 00pa3. HalpaBJIeHUs! OYHOM U 3204HOI PopM 0O0ydeHus |
JI2.2 | Beperennukos B. H. COopHHMK 33124 110 MATEeMAaTHUKE : aHATUTHYECKast TeOMETPHUS: Mocksa ; bepnun: dupexr-
y4eOHoe mocooue Menua, 2018
JI2.3 | Beperennukos B. H. COOpHHK 33124 IT0 MATEMAaTHKE : JICMEHTHI BEKTOpHOU anreOpsl: | Mocksa ; bepnun: JTupekr-
yaeOHOe mocodue Menwua, 2018
J12.4 | XKykosckas T. B., Beicmras maTemMaTHka B IpEMepax 1 3ajadax: yueOHoe Tam608: PTBOY BIIO
MoiokanoBa E. A., 9JIEKTPOHHOE M3JIaHUE : B 2 4acTAX "TI'TY", 2018
VYpycos A. .
7.1.3. MeTtonuueckue pa3padoTku
ABTOpHI, COCTaBUTEIH 3arnaBue W3narenscTBO, rox
JI3.1 | HoBouepk. HHX.- Marematuka. JIuHeiiHas 1 BEKTOpHAs ayreOpa. AHAIUTHYECKAS Hosouepkacck, 2017
MEIHOp. HH-T TEOMETPHSI: METOMYECKIE YKa3aHHs K BEIITOJTHEHHUIO PACUETHO-
Honckoit 'AY, xac. rpadudeckoit paboTsl s GaxanaBpos I kypca ouHO hopmbI
BulBP ; coct. M.B. 00y4eHHUs BCeX HANpPaBICHUI
Ky3znenosa, .M.
Bammsk, O.H. Macmak
JI3.2 | HoBouepk. HHX.- MaremaTtuka. MaTemMaTuueckas CTATUCTHKA: METOJUYECKUE Hosouepxacck, 2017
MEITHOP. HH-T YKa3aHHs K BBIIIOJIHEHUIO pacyeTHO-rpadpuIecKoil paboThl s
Honckoit 'AY, xad. OakanaBpoB | Kkypca ouHOM (hOpMEI 00YUEHHS BCEX HAIIPABICHAH
BullBP ; coct. E.B. OYHOTO 00yUCHHUS
Bapebiinukosa
7.2. Ilepeuyens pecypcoB HHGOPMALHOHHO-TETeKOMMYHHKALMOHHOI ceTH "HTepHeT"
7.2.1 oduuuansueii caiit HUMU ¢ goctynom B WWWw.ngma.su
AIIEKTPOHHYIO OUOIHOTEKY
7.2.2 Ennnoe okHO A0CTyMa K 00pa3oBaTelIbHBIM pecyp-caM | window.edu.ru/catalog/resources?p str=maTeMaTHka
Paznen — Maremaruka
7.2.3 Poccwuiickas rocynapcTBerHas oudmuorexa (GpoHs https://www.rsl.ru/
JNEKTPOHHBIX JOKYMEHTOB)
7.2.4 BbecrutatHas 6ubnuoreka [OCToB 1 cTaHIapTOB http://www.tehlit.ru/index.htm
Poccun
7.2.5 [MopTan y4eOHUKOB 1 AUCCEpTAIUI https://scicenter.online/
7.2.6 YuuBepcureTckas naGopmarmonnas cucrema Poccust | https://uisrussia.msu.ru/
(YUC Poccus)
7.2.7 OnexTpoHHas OMONMMOTEeKa "HAyYHOE HacIeaHe http://e-heritage.ru/index.html
Poccun"
7.2.8 DNeKTpoHHAsE OMOJINOTEKa yIeOHNKOB http://studentam.net/
7.2.9 CnpaBouHas cuctema «KOHCYIBTaHT TUTIOCH Cornamenune OVS mns pemenwnii ES #V2162234
7.2.10 CrnpaBouHas cuctema «e-library» JInnensuonnstit forosop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T
7.3 IlepeyeHb NPOrpaMMHOI0 obecrevYeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cybnumensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaitn Tpeitn»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
732 Dr.Web®DesktopSecuritySuiteArrtusupyc K3+ LY Tl'ocynapcTBeHHBIH (MyHUIUITANEHBIN) KOHTpaKT No
PITA06150002 ot 15.06.2021 r. Ha mepenady
HEHCKITIOUUTENBHBIX IIPaB Ha HCIIOJIh30BAHUE IPOTPAMM IS
SBM 000 «AWUTU LIEHT»
733 AdobeAcrobatReader DC JIutieH3NOHHBII JOTOBOp HAa MPOrpaMMHOE oOecTieueHne s
HEepPCOHATBHBIX KOMITBIOTEepOB Platform
Clients PC_ WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
734 Opera




7.3.5 Googl Chrome
7.3.6 Yandex browser
7.3.7 7-Zip
7.3.8 [IporpamMmHast cucteMa Jist OOHapyKeHUsI TeKCTOBBIX | JImmeH3uonHbIH moroBop Ne 3343 ot 29.01.2021 r.. AO
3aMMCTBOBaHHI B Y4eOHBIX 1 HAYYHBIX paboTax «AHTUIIIATHATY»
«Antumnaruat. BY3» (untepHer-Bepeus);Motyib
«IIporpaMMHBIi KOMIUIEKC IIOMCKa TEKCTOBBIX
3aMMCTBOBAHHH B OTKPBITHIX HCTOUHUKAX CETH
HUHTEPHET
7.3.9 MS Windows XP,7,8, 8.1, 10; Cyo0nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaitn Tpeitm»
7.3.10 MS Office professional; CyO6muren3nonHsIi goroBop Ne502 ot 03.12.2020 . AO
«Cod1Jlaita Tpeita»
7.3.11 Microsoft Teams [IpenocrasnsieTcs 6ecriaTHO
7.4 Tlepeyenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 Bazer nanabix OO0 "T'poce Cuctem.Mudopmarus u http://www.rpoccurdo.pd
peuieHus"
7.4.2 basbr nanabpix OO0 HayuHnas anekTpoHHas http://elibrary.ru/
OoubmmoTeKa
7.4.3 baser nanasix OO0 "PernonanbHbIi
UH(GOPMALMOHHBIA HHIECKC IUTHPOBAHUS"
7.4.4 bazsr nanabix OO0 "TIpecc-Uupopm" (KoHcynbTanT https://www.consultant.ru
+)

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOIY JIA)

8.1 117 IoMmeneHne yKOMIUIEKTOBAHO CIICIIAATN3NPOBAHHON MEOEIBI0 M OCHAIIICHO KOMITBIOTEPHOM
TEXHUKOH ¢ BO3MOYKHOCTBIO TIOJKIIOUEHUS K ceTh «IHTepHeT™ 1 o0ecrieueHrueM J0CTyna B
9NEKTPOHHYIO HHPOpPMaLMOHHO-00pa3zoBarenbHyto cpeny HUMU ouckoit [AY: Kommbrorep Pro-
511 = 12 wrt.; Monwurop 17" KK VS — 12 wir.; [IpunTep — 1 wit.; PaGoune mecra cTyeHTOB;
Pabouee MecTo mpenogaBaTes.

8.2 2413 CrnennanbHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU
CpeACTBaMH O0YYEHHs, CIy KaIlUMHU AL IPEACTAaBICHI HH()OPMAIIH OOJIBIION Ay TUTOPHH:
Habop nemoncTpanmonHoro o6opynoBanus (nepenocHoit): Hoyroyk RUintro — 1 mT., mpoekrop
NECVT- 1 mit. ¢ skpanoMm — 1 mT.; YdeOHO-HarIsgHbIe mocoous — 5 mt.; JJocka — 1 mT.; PaGoune
MecTa CTYAEHTOB; Pabodee MecTo mpemomaBaTes.

8.3 352 CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMU
cpeAcTBaMH 00yUeHHsI, CITyKaIllUMH [T peAcTaBieHus nHpopMauru 0onbioii ayauropuu: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHus (TIepeHOCHO#): HOyTOYK ASUS - 1 mT., MyJTbTUMEIUITHOE
BHJICONPOCKIIMOHHOE 00opynoBanue: [Ipoekrop View Sonic Pj556D — 1 mT. ¢ skpanom — 1 mit.;
YuebHo-HarmsaHbIe TocoOust; Jocka — 1 mt.; Tpubyna; Paboune mecta ctyaentos; Pabouee mecto
MIPEHoAaBaTels.

9. METOIMYECKHUE YKA3AHUA JJIA OBYYAIOIIIUXCA IO OCBOEHHUIO JUCHUTITMHBI (MOAY JIS)

1. [Tonoxxenue o Tekyuiei arrecranuu odyvaromuxcs B HUMU JITAY : (BBeaeHo B nelicTBue npukazom aupekropa Nell9 or 14
HIOJIS

2015 r.) / HoBouepk. uax.-memnop. HH-T JloHckoit 'AY .- HoBouepkacck, 2015.- URL : http:/ngma.su (gata oOpamenus:
27.08.2021). -

TeKCT : 3IEeKTPOHHBIN.

2. TunoBele GOPMBI TUTYIIFHBIX JTHCTOB TEKCTOBOH TOKYMEHTAIINH, BBITIOJTHAEMON CTyJeHTaMH B ydeOHOM niporiecce / HoBodepk.
uHXK.-Mennop. uH-T JloHckoit 'AY .- HoBouepkacck, 2015.- URL : http:/ngma.su (gata o6pamenus: 27.08.2021). - TexcT :
3JIEKTPOHHBIH.

3. [TomoxeHue 0 IPOMEKYTOTHON aTTeCTANH 00YJAIOIINXCS IO IPOTpaMMaM BEICIIEro 00pa3oBaHMs : (BBEJCHO B I CTBHE
MPUKAa30M

nupekropa HUMU Jonckoit TAY Ne3-OJ1 ot 18 stuBapst 2018 1.) / HoBouepk. umx.-menuop. uH-T JJonckoit 'AY.- HoBouepkacck,
2018. -

URL : http://ngma.su (nara obpamenus: 27.08.2021). - TekcT : 37€KTPOHHBIM.




11. IlOl'[OJIHEHI/Iﬂ U N3BMEHEHUS B PABOYEN ITPOT'PAMME

B pabouyro nporpammy Ha 2022 - 2023 y4eGHBI ro BHOCSTCS CJAEAYOINME AONOJHEHUS U H3-
MEHEHHS - OOHOBJIEHO M aKTYaJM3UPOBAHO COIEPKaHME CIEYIOIIMX Pa3Ae/oB U MOAPAa3/IeNoB paboyeii

IporpaMMel

8.3 CoBpemenHble NpodecCHOHANbHBIE (6a3bI H HHYOPMANMOHHBIE CHPABOYHbIE CHCTEMbI

ba3bl ganneix OO0 "IIpecc-Mupopm" (KoHcynb-

TaHT +)

Horosop Ne01674/3905 ot 20.01.2022 ¢ OOO
"[Ipecc-Undopm" (KoHcynbTaHT +)

ba3el nanHeix OO0 "PeruoHasbHbIH HHbOPMALH-
OHHBIM MHAEKC LINTUPOBAHUA"

BaHusa"

Horosop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
TMOHAJIbHBIA MH(OPMAIIMOHHBIA UHIEKC LIUTHPO-

ba3el nanHeix OOO Hay4ynas snexkrpoHHast 6ub-

JIHOTCKa

JIUIIeH3HOHHBI

ZIOrOBOP
13947/18016/2021 ot 07.10.2021 OOO Hayuysas
3JIEKTPOHHAs OHOIHOTEKA

Ne SIO-

basel manHeix OOO "T'pocc Cucrem.Mubopmanms

U peleHus”

Konrpakr Ne KPII-18510 or 06.12.2021 OOO
"I'pocc Cucrem.Uudopmanus u pemenus"

Ilepeuenn norosopos IBC o6pa3oBartensHoill opranmsanuu Ha 2022-2023 yu. rox

Yuebubiii Cpoxk nelicTBust JOKY-
HaumeHoBaHHe JOKYMEHTA € YKA3AHHEM PEKBH3HTOB
roj MEeHTa
Jlorosop Ne 501-01\20 06 oxazaHuu HHOOPMALKOHHBIX YCIyT
2022/2023 | 11O MPEOCTABIIEHHIO IOCTY T2 K 6a3oBoi komekuun «OBC ¢ 20.01.2020 r. o
VHuBepcurerckas 6ubnuoteka onnainy ot 22.01.2020r. ¢ 000 19.01.2026 r.
«HexkcMenua»
Jorosop Ne p08/11 Ha okazaHue yciayr Mo MpefoCTaBIeHHUIO 10-
CTyna K 3JeKTpoHHbIM u3aanuaM ot 30.11.2017 r. ¢ OO0 «Uz- ¢30.11.2017 r. mo
2022/2023 .
narenseTBo JlaHe» Pasmernienue BHYTPHUBY30BCKOM JIUTEPATYPEI 31.12.2025 r.
Joul'AY Ha nnardopme S5C Jlans
Jorosop Ne COB NeHB-171 1o pazmeieHuto Npou3BeeHUMH 1 c 18.12.2019 r. mo
npefocTaBieHHIo aoctyna K pasnenam ObC COb ot 18.12.2019 31.12.2022 r.
2022/2023 | r.c OO0 «3BC Jlausy C NOCIIEAYIOIIEH Tpo-
Jon.cornamenwne ot 24.06.2021 x [{or NeC3F NeHB-171 or JIOHTauueu
18.12.2019 . ¢ OO0 «3BC Jlanpy
2022/2023 ¢29.10.2019 r. mo
Jloroop Ne 11 oka3aHust yciryr OAHOCTOPOHHETO JOCTYMA K pe-
5 28.10.2020 r.
cypcaM Hay4HO-TeXHU4ecKo# oubnuorexu «PI'Y HedTr v rasa ¢ Hocae N
(HNY) umenn U.M. I'ybkuna» ot 29.10.2019 r. (Hedrerazosoe AYYOUICH TIp
JIOHTaLuen
1eJ10)
2022/2023 €27.04.2018 r. no
Jorosop Ne 48-11 Ha niepeady Npov3BeACHUS HAYKH M HEHUC-
OKOHYaHUs HEUCKITIO-
KJIFOYMTEIbHBIX IIpaB Ha €ro ucnosbp3oBaHuu ot 27.04.2018 r. ¢ VTCIEHELX. HaE HA
®TBHY «PocHUHTIM» P
NpOU3BeIeHHE
2022/2023 | Jorosop Ne 1310 ot 02.12.21 Ha oka3zaHHe YCIIyr MO MPeo-
CTaBJIEHUIO AOCTYIA K 3JIEKTPOHHBIM WU3JaHUSM KOJUIEK- ¢ 14.12.2021 r. mo
uui:«BerepuHapus U cenbcKoe X03sHCTBO - HMi3narenbeTBo 13.12.2026 r.
| Jlanby
2022/2023 | Jorosop Ne 1311 ot 02.12.21 Ha okazaHue yCIyT IO Mpeao-
CTaBJICHUIO AOCTYIIA K 3JIEKTPOHHBIM W3AaHUSM KOJUICKIUH: ¢ 14.12.2021 r. mo
«OKxoHOMHKA ¥ MeHeDKMeHT — M3parenscTBo JlamkoB 1 K» ¢ 13.12.2026 r.
000 «3BC Jlanp»
2022/2023 | [orosop Ne 2-22 ot 18.02.2022 r. ¢ OO0 «M3narenscTeo

Jlanb» Ha OKa3aHHE YCITyT I10 MPEAOCTABICHUIO HOCTYIA K
9JIEKTPOHHBIM M3JaHHAM KOJIEKLHH: «JlecHOe XO3sHCTBO 1
necourxeHepHoe neno — Mznarenscrea Jlans» ObC Jlanb u
OT/IEJIEHO Ha6 KHHUI U3 APYTHX Pa3fIelIoB.

¢ 20.02.2022 r. no
19.02.2023 r.




8.5 Ilepeuennr MEGOPMANHOHHBLIX TEXHONOTHH H HPOrpaMMHOr0 obecnedeHns!, HCIOIb3ye-

MBIX IPpH OC I].ICCTBJICHHK 00pa30BaTEILHOrO M ouecca

iiepen:em, MHUEH3HOHHE

f’lmarpaﬁmaom [ R e
i .. Pe , :nb .
_oGecnevemms \PW*;‘W"", i

vpma:wmero noxyuema :

ITporpammuas cuctema assi OOHapy)KEHUS TeK-
CTOBBIX 3aMMCTBOBAHHUH B y4eOHBIX U Hay4YHBIX
paborax «Antumardar. BY3y (uHTepHET-
BEpCHS);

Mopnyns «IIporpaMmHBIii KOMITIEKC MOKCKA
TEKCTOBBIX 3aMMCTBOBAaHHUH B OTKPBITHIX HCTOY-
HHMKAX CETH UHTEPHET»

JIHueH3HOHHLIH norosop Ne 4501 ot 13.12.2021 r.
AO «Antumnarvar» (¢ 13.12.2021 r. mo 13.12.2022

r.).

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

CyO6nuueH3uonHbI# qoropop Ne0312 or 29.12.2021 r.
AO «CodrJlaiin Tpetiny»

JlononHeHNs ¥ U3MEHEHUs paCCMOTPEHBI Ha 3acefanuu kadenpsl «27» susapst 2022 r.

BreceHHble 10nOMTHEHUS U W3MEeHeHus yTRepxkaato: «09» despans 2022 r.

JexaH ¢akxynbreTa

’ Denopsin A.B.

(MOAITHCH) (®.H.0)




