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1. OFBEM JUCIHMUIIVIMHBI B 3BAYETHBIX EJUHULIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPENOJABATEJIEM U HA CAMOCTOSATEJIBHYIO PABOTY

7 3ET
OO01mmast TpyA0eMKOCTh
YacoB no yueOHOMY IUIaHy 252
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 90
caMoCTOsITebHAs paboTa 126
4acoB Ha KOHTPOJIb 36
Pacnpenenenue 4acoB TUCHHUILIAHBI IO ceMeCTPpaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypee>) Uroro
Henens 14 1/6 16 1/6
Bun 3anarnit vo | PO | vi | pmo| vo PIT
Jlexkuuu 14 (14 |16 |16 |30 |30
IIpaxkTuyeckue 28 128 |32 |32 [60 (60
B tom uncre uHT. 26 |26 |22 (22 |48 |48
Hroro ayn. 42 142 |48 |48 [90 (90
KonraktHast pabota |42 |42 (48 [48 |90 |90
Cawm. pabota 66 |66 |60 [60 |126|126
Yacel Ha KOHTPOJIb 36 (36 |36 |36
Utoro 108 | 108 | 144 | 144 | 252 | 252
Buzbl KOHTpoOIIsL B ceMecTpax:
3auer 1 ceMecTp
PacuetHo-rpaduueckas padora 1,2 ceMecTp
DK3aMeH 2 ceMecTp




2. IEJI1 OCBOEHMUSI JUCLIUTIJIMHBI (MOY.I5)

2.1 | Llenpro 0CBOCHUS QUCIUILIMHEI SBISIETCS (POPMUPOBAHIE BCEX KOMITCTEHIIHIH, IPETyCMOTPEHHBIX yUeOHBIM IUIAHOM B
obnactu(chepe) MmaTeMaTuKu

3. MECTO JUCIIAIIVIMHBI MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0

3.1 | TpeGoBaHus Kk npeABaAPUTEIbHOI HOATOTOBKE 00y4al0ILerocs:

3.2 | JucunminHbl (MOIY/14) U PAKTUKH, /151 KOTOPbIX OCBOEHME JAHHOM INCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npealiecTByomee:

3.2.1 | Merpomnorus, CTaHAApTU3ANNSA U CePTUPUKAIHS

3.2.2 | Ilenaroruka v ICUXOJIOTHSI CAMOPA3BUTHUS

3.2.3 [ [IpaBoBeneHME

3.2.4 | Teoperuueckast MEXaHHKa

3.2.5 | Oxonorus

3.2.6 | BonHoe, 3eMeIbHOE U 3KOJIOTHYECKOE NIPABO

3.2.7 | Bognslii peectp

3.2.8 | 'mapomerpus

3.2.9 | KommbroTepHas rpaduka B mpohecCHOHATBHON IS TETbHOCTH

3.2.10 [ ITouBoBeneHme

3.2.11 | ConpoTHBII€eHHE MaTEPUAIOB

3.2.12 | YuebHasi 03HaKOMHTENIbHAS MPAKTHKA IO MOYBOBEACHUIO U T€OJIOTHU

3.2.13 | YuebHas TexHOIOTHYECKas (IPOU3BOICTBEHHO-TEXHOJIOTHYECKas ) MPAKTHKA 110 THAPOMETPHH

3.2.14 [Tunpasiuka

3.2.15 ['uppaBnuka coopyKeHUH

3.2.16 | KomiiekcHoe UCIIOab30BaHKUE BOJIHBIX 00BEKTOB

3.2.17 | [Ipon3BOACTBEHHAS TEXHOJIOTHYECKAS (ITPOU3BOJICTBEHHO-TEXHOJIOTHIECKAS) TIPAKTHKA

3.2.18 | CucremMHBbIii aHANIHU3 U ONTHUMM3AIIMS PELICHUN

3.2.19 | DIeKTpOTEeXHUKA, SIEKTPOHUKA U aBTOMATH3AIH

3.2.20 | 3ammTa BEITYCKHOH KBaTH(UKAIMOHHOI padOTHI, BKIIFOYAs TIOATOTOBKY K IPOIIEAype 3alIUTH H MPOLEIYPY 3alTHThI

3.2.21 | Ouenka BO3AECUCTBHSI HA OKPYKAIOLIYIO CPEAy

3.2.22 | [Ipon3BoACTBEHHAS IPAKTHKA - HAyYHO-MCCIen0BaTenbckas pabora (HUP)

3.2.23 | [Ipou3BoACTBEHHAS IPEIAUILIOMHAS IKCILUTyaTAlIMOHHAS IIPAKTHUKA

3.2.24 | OkcrnyaTanust ¥ MOHUTOPUHT MEJIMOPATUBHBIX CUCTEM

4. KOMIIETEHIINHA OB YYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUTLINHBI
(MOJY.JIST)

OIIK-1 : Cnioco0eH pemiaTh TUIIOBBIE 32124 NPO(ecCHOHATLHOM AeATeILHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 32KOHOB
MaTeMaTHYeCKHX U eCTeCTBEHHBIX HAYK ¢ IPpUMeHeHueM HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX T€XHOJIOTHIi;

OIIK-1.1 : 3HaeT OCHOBHBIE 3aKOHBI MATEMATHYECKUX U €CTECTBEHHOHAYYHBIX JUCIUILTUAH JAJIsl peUICHUs TUIIOBBIX 33124
poeCCHOHATBHOMN IS TEIBHOCTH

OIIK-1.2 : YMeeT UCIONIB30BaTh OCHOBHBIE 3aKOHBI MATEMaTHYECKUX M €CTECTBEHHOHAYYHBIX AUCIUIUINH JUIS PELICHUS
TUIIOBBIX 33/1a4 NPO(eCCHOHANBHOMN e TeIbHOCTH

OIIK-1.3 : Birageet HaBBIKaMH 110 MCIIOIB30BAHUIO B TIPO(ECCHOHANBHON OCHOBHBIX 3aKOHOB MaTEMAaTHYECKHUX U
€CTECTBEHHOHAYYHBIX JTUCLIHUILIMH C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHil

OIIK-5 : CniocodeH y4acTBOBAThH B IPOBeIeHNH IKCIIEPMMEHTAILHBIX HCC/IeI0BaHMIi B TPO(ecCHOHAIbHOI AesTeIbHOCTH;

OIIK-5.1 : 3HaeT METO bl ¥/MJIH METOIMKH MMPOBEACHUS SKCIIEPUMEHTAIBLHBIX UCCIICAOBAHMN B TIPO(ECCHOHANBHOM chepe

OIIK-5.2 : YMeer BBIIONHATH SKCIIEPUMEHTAIIbHbIE UCCIIEAOBAHNUS B IPO(ECCHOHANBHOM JIESITENbHOCTH

OIIK-5.3 : Bnageer HaBbIKaMu 00paOOTKHU pe3yIbTaTOB IKCIIEPUMEHTATBHBIX HCCIIET0BaHNH, 0OpMIIEHHUS OTYETOB T10
pe3yJibTaTaM HCClIeIOBaHUN

IIK-4 : Cnoco0eH HCII0JIb30BATh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX THCHHUIIMH, TEOPETUIECKOTO U
IKCHECPUMECHTAIBHOI0 UCCJICA0OBAHUA IIPH PCHICHUN IIpO(l)eCCI/IOHaJILHLIX 3aga4




[IK-4.2 : YMeeT BBIOTHATE CTATUCTHYECKYI0 00pabOTKY pe3yIbTaTOB SKCIICPUMEHTOB

YK-1 : CnocofeH ocymecTBIAATh NOUCK, KPUTHUYECKHUIT aHAJIN3 M CMHTe3 HHGOpMalMi, TPUMEHSTh CHCTEeMHbII MOAX0/ 1JIs1
peleHns MoCTaBJIeHHBIX 3a1a4

VK-1.1 : Ananusupyer 3a1aqy, BblIeJIsIs 3TAIlbl €€ PEeleHus, IeUCTBUSA MO PEIICHUIO 3a1a4l

VYK-1.2 : HaxoauT, KpUTHUECKH aHAIU3UPYET U BBIOMPaeT HHPOPMAIIKIO, HEOOXOAMMYIO JJIsl PELIeHHs IOCTaBICHHOM 3a1a4n

VK-1.3 : PaccMaTpuBaeT pa3nuyHble BAPHAHTHI PEIICHUS 33/1a4H, OLIEHUBAET UX IMPEUMYIIECTBA U PUCKU

5. CTPYKTYPA U COJEP)KAHUE JUCLOUILTAHBI (MOIY.JIST)

Kon HaumeHoBaHue pa3aesioB U Cemectp / | Haco | Unaukatopsl | Jluteparypa | HHTepakr. [Ipumeyanue
3aHATHSA TeM /BUJ 3aHATHSA/ Kype
Pasznen 1. Anreopa: Jluneiinass un
BeKTOpHasi ajreopa

1.1 DeMeHTHI IMHEHHON anreOpEl. 1 2 OIIK-1.1 JI1.1J11.4 2 [IK1
Martpunpl, ux Buasl. Onepa-nuu OIIK-1.2 VK- JI1.5712.1
HaJ MaTpHUIlaMU, UX CBOICTBa. 1.1 YK-1.2 J12.3
Mertoab! pereHust CUCTEM VYK-1.3 J12.4J13.1
JTUHEHHBIX anreOpandecKux 213233 54
ypaBHeHUH. /Jlex/ 2526

1.2 Bexropnas anrebpa. BekropHblie u 1 2 OIIK-1.1 JI1.1J11.4 2 K1
CKaJIsipHbIE BeNWYUHbI. [lo-HiTHE OIIK-1.2 VK- JIL.5J12.1
BEKTOPHOIO IIPOCTPAHCTBA. 1.1 VK-1.2 J12.3
Jlunelinble onepanuu Haj VK-1.3 J12.4713.1
BekTopami. JInHelHas 213253 34
3aBUCUMOCTh ¥ HE3aBUCUMOCTh 25 26
BeKkTOpoB. CKalsIpHOE, BEKTOPHOE
Y CMELIaHHOE NPOU3BEICHIE
BeKTOpOB. /JIex/

1.3 Omnpenenurenu I u III mopsiaka, 1 2 OIIK-1.1 JIL.1J11.4 2 TK1
WX BBIYUCIICHUS. Pemienne cuc-rem OIIK-1.2 VK- JI1.5J12.1 TIK1
JMHENHBIX YPaBHEHUN METOIOM 1.1 VK-1.2 J12.3
Kpamepa. /TIp/ VK-1.3 J12.4713.1

2122033 54
3536

1.4 Martpuus! 1 JeiCTBUS Hal HUMHU. 1 2 OIIK-1.1 JJI1.1J11.4 2 TK1
Perienne nMHERHBIX CUCTEM C OIIK-1.2 VK- JI1.5J12.1 [IK1
romontpro Matpul /TIp/ 1.1 VK-1.2 J12.3

YK-1.3 J12.4713.1
212233 24
2526
1.5 KonTtpomnbHas pabota: « JluneriHast 1 1 OIIK-1.1 JIL.1J11.4 0 TK1
1 BEeKTOpHas anreopay. /TIp/ OIIK-1.2 VK- JI1.5J12.1 TIK1
1.1 YK-1.2 J12.3
VYK-1.3 J12.4J13.1
2122033 54
3536

1.6 Pewenue 3anau. Ilogroroska 1 16 OIIK-1.1 JI1.1J11.4 0 TK1
MPAKTUYECCKUM 3aHATHSIM. OIIK-1.2 VK- JIL.5J12.1 TK2
BrinonHeHne JoMaIHero 3ajaaHus. 1.1 YK-1.2 J12.3 [IK1
IToaroroBka K KOHTPOJIBHOM VK-1.3 J12.4J13.1
pabote «JIuHeiHast 1 BEKTOpHAs 21223324
anredpa» 2556
Brmonaenne 1-ro, 3-ro 3amanuii
PI'P
/Cp/

Pazgen 2. AnanuTnyeckas
reoMeTpus




2.1 AHauTH4eCKas FeOMETpHs Ha 2 OIIK-1.1 JI1.1J11.4 IIK1
MJIOCKOCTH. MeTo1 KOOpAMHAT Ha OIIK-1.2 JIL.5J12.1
mockoctu. Kpusie BTOpOro OIIK-1.3 J12.2
TOpsAIKA: OKPYXKHOCTD, JJUIHIIC, OIIK-5.2 J12.4713.1
runepbona, napadona. Mx OIIK-5.3 VK- | D122 33 54
T€OMETPHYECKHE CBOICTBA U 1.1 VK-1.2 | D536 37 28
noctpoenwue. /Jlex/ VK-1.3 39 3210
2.2 IIpsmast Ha TUIOCKOCTH (TEOPHS 1 OIIK-1.1 JI1.1 J11.4 TK2
naercst Ha mpaktuke). /ITp/ OIIK-1.2 JI1.5712.1 [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 rockoctH /TIp/ 2 OIIK-1.1 JI1.1J11.4 TK2
OIIK-1.2 JI1.5712.1 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
99910
2.4 Kpussie BTOpOTO nopsiaka: 2 OIIK-1.1 JI1.1J11.4 TK2
OKPY>KHOCTb, JJIIHIIC, TUTIepOoIa, 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 YK-1.2 | D526 27 28
YK-1.3 29910
2.5 Kpussie BTOporo nopsaka: 2 OIIK-1.1 JI1.1J11.4 TK2
runepOoa, napadona. OIIK-1.2 JI1.5712.1 IK1
CoBMecTHBIE 33/1a4M HAa YpaBHEHUS OIIK-1.3 J12.2
MIPAMOI U KPUBBIX 2-TO OIIK-5.1 J12.4J13.1
nopsiaka /TIp/ OIIK-5.2 VK- | D132 33 D4
1.1 YK-1.2 | D536 27 38
VK-1.3 39 3210
2.6 Pabora ¢ aneKkTpoHHOM 21 OIIK-1.1 JI1.1J11.4 TK2
6ubnuotexkoil (M3yyeHue OIIK-1.2 JI1.5J12.1 [IK1
TEOPETUIECKOr0 MaTepHara) OIIK-1.3 J12.2
IToaroToBka K MpakTUYECKUM OIIK-5.1 J12.4J13.1
3aHATUAM. BrimonHenue OIIK-5.2 VK- | D132 33 54
JIOMAIIIHET 0 3a/1aHusl. .1 VK-1.2 [ 352627 38
Bemonuenue 4-ro, 5-ro 3amannit VK-1.3 29510
PI'P.
/Cp/
Paznen 3. DinemeHTHI TeopuM
¢ynxuuu. Teopus npenesioB
3.1 DeMeHTHI TeOpuH (QYHKITHH. 2 OIIK-1.1 JI1.4 JI1.5 TIK2
Ipenen pynkuun. beckoneuno OIIK-1.2 JI1.7J12.1
Oonplre ¥ 0ECKOHEYHO MaJble OIIK-1.3 2.4
(YHKINH, CBA3b MEXKIY HUMH, HX OIIK-5.1 01023354
cBolicTBa. OCHOBHasI TeOpeMa OIIK-5.2 VK- | 9526 37 O8
Teopuu npezaenos. CBoiicTBa 1.1 YK-1.2 29910
niepenenoB. [lonstue VK-1.3
HeonpenereHHocTe. /JIex/
3.2 CrennasnbHble TIPEIEIb. 2 OIlK-1.1 JI1.4 JI1.5 TIK2
HenpepsIBHOCTS (PyHKIINHU 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 29510

VK-1.3




33 Brruncnenue npezenos. 2 OIIK-1.1 JI1.4 JI1.5 TK3
Heomnpenenennoctu 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 PackpeiTre HeonpeaeneHHOCTH 2 OIlK-1.1 JI1.4 JI1.5 TK3
BHUJOB TIO MPaBUILY OIIK-1.2 JI1.7J12.1 IIK2
Jlomurans. /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 JI1.7J12.1 K2
OIIK-1.3 n.4
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 28
1.1 VK-1.2 29910
YK-1.3
3.6 HenpepbIBHOCTh QYHKIMH B TOUKE 2 OIIK-1.1 JI1.4 JI1.5 TK3
u Ha MHOXecTBe. /IIp/ OIlK-1.2 JIL.7J12.1 TIK2
OIIK-1.3 2.4
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 28
1.1 YK-1.2 39 210
YK-1.3
3.7 Pa6ora ¢ anekTpoHHOM 14 OIIK-1.1 JI1.4 J11.5 TK3
oubMoTeKoi (M3yducHue OIIK-1.2 JI1.7J12.1 IK2
TEOPETUIECKOTO MaTepuaa). OIIK-1.3 J12.4
IToaroroBka K mpakTHYECKUM OIIK-5.1 D1 3203 54
3aHATUAM. Beinonxenue OIIK-5.2 VK- | D526 37 28
JIOMAIIHETO 3aaHMs. 1.1 YK-1.2 299 510
IToaroroBka K KOHTPOJIBHOM VK-1.3
pabote «IIpeaen u mpou3BoaHAs
GyHKIHAW
IMonroroBka k komwtokBuymy /Cp/
Paznen 4. JuddepenunanbHoe
HCYHUCIIeHne
4.1 JuddepenunansHoe uCUUCICHHE. 2 OIIK-1.1 JI1.4 J11.5 [IK1
OcHoBHBIE TpaBuIa Tudde- OIIK-1.2 JI1.7J12.1
penuupoBanus. [IpousBonnas OIlK-1.3 J12.4
CIIOXKHOH U 00paTHOH (YyHKITHIA. OIIK-5.1 01323354
TIpou3BoIHBIE OCHOBHBIX OIIK-5.3 VK- | D556 D7 D58
AIEMEHTAPHBIX (QYHKIIUH. 1.1 YK-1.2 29 310
IIpou3BoaHbIE BBICIIUX NOPSAKOB. VK-1.3
Mexanuueckuil ¥ reOMETPpUIECKUN
CMBICIT BTOPOW NTPOU3BOIHOM.
Ionsarue muddepennnana GyHk-
uuu. /Jlex/
4.2 [Ipunoxenue 2 OIIK-1.1 JI1.4 J11.5 IIK2
TG PepeHINATEHOTO UCUUCITICHUS OIIK-1.2 JI1.7J12.1
K uccienoBannio Gyaknmu. /JIex/ OIIK-1.3 2.4
OIIK-5.1 2122033 54
OIIK-5.2 VK- | 3536 37 B8
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
muddepennuposanwue. /T1p/ OIIK-1.2 JI1.7J12.1 TIK2
OIlIK-1.3 2.4
OIIK-5.1 31323354
OIIK-5.2 VK- | D526 37 28
1.1 VK-1.2 99 3910
VK-1.3
4.5 IIpousBonHas GyHKIMIA, 3aTaHHBIX 2 OIlK-1.1 JI1.4 JI1.5 TK3
HEesIBHO U mapamMeTpuyiecku. /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 YK-1.2 29910
YK-1.3
4.6 Mexannueckuil ¥ reOMEeTPUIECKHMA 2 OIIK-1.1 JI1.4 JI1.5 TK3
CMBICIT IPOU3BOIHOM. OIIK-1.2 JI1.7J12.1 TIK2
IIpousBonusie 1 gudPepeHInanb OIIK-1.3 2.4
BBICHIMX TIOPSIKOB. OIIK-5.1 213253 54
Konrponsras padora: «IIpenen n OIIK-5.2 VK- | D526 37 O8
MIPOU3BOIHAS (DYHKITHI 1.1 YK-1.2 29910
Mp/ VYK-1.3
4.7 PaGota ¢ anekrpoHHO# 15 OIIK-1.1 JI1.4 JI1.5 TK3
OoubnmoTekoi (M3ydeHue OIlK-1.2 JI1.7J12.1 TIK2
TEOPETUYECKOI0 OIIK-1.3 2.4 UK
marepuana).lloaroroska k OIIK-5.1 VK- | D132 33 54
TIPAKTUYECKUM 3aHATHIM. 1.1 YK-1.2 | D526 27 28
Brimonnenue nomaiiHero 3ajgaHusl. YK-1.3 29 310
IToaroroBka K KOHTPOJIBHOM
pabote «IIpexen u mpousBogHAs
GbyHKIUm .
[TonroToBka K KOJUIOKBUYMY .
IloaroroBka K UTOrOBOMY
KOHTPOJIIO, 3a4ET
/Cp/
Paspnen 5. UnTerpanbHoe
HCYMCJIEHne
5.1 MHTerpanbHOE UCUUCIICHUE. 2 OIIK-1.1 JI1.2 J11.4 TIK1
IonsaTue mepBooOpa3HoOi OIIK-1.2 JI1.6J12.4
¢ysakumn. HeonpeneneHHbIH OIIK-1.3 212223 54
HMHTETpal: ONpe/ieleHue, CBOUCTBRA, OIIK-5.1 25026 27 38
TEOPEMBI CYIIeCTBOBAHUSI. OIIK-5.2 VK- 29 310
Tabnuna uaTerpanoB. OCHOBHbBIE 1.1 YK-1.2
METO/bI HHTETpUpOBaHUS. /JIex/ VK-1.3
5.2 3anaun, IPUBOJSIIUE K TOHATHIO 2 OIIK-1.1 J1.2J11.4 TIK1
omnpezeneHHoro uarerpana. On- OIIK-1.2 JI1.6J12.4
peIeNeHHBI HHTETpall, ero OIIK-1.3 213233 54
TeOMETPUYECKUN 1 MEXaHUISCKHUH OIIK-5.1 35396 37 38
cmbicit. @opmyna HeloTona- OIIK-5.2 VK- 29910
Jletionuma. CpoiicTBa 1.1 VK-1.2
OIPEIEJIEHHOT 0 MHTETpaa, VK-1.3
OCHOBHBIE METOIbI
uHTerpupoBanus. lpunoxxeHus
OTIPENIeIIEHHOTO HHTETpaja U
3amauu reometpun. /Jlex/
53 Tabnuynoe unterpuposanue. /IIp/ 2 OIIK-1.2 JI1.2J11.4 TK1
OIIK-1.3 JI1.6J12.4 [IK1
OIIK-5.1 31323354
OIIK-5.2 VK- | 3536 37 28
1.1 YK-1.2 29910
VYK-1.3
5.4 ®dopmyiia THTETPUPOBAHHUS 110 2 OIIK-1.1 JI1.2 J11.4 TK1
yacTsiM. MeToJ1 3aMeHbI ITepeMeH- OIlK-1.2 JI1.6J12.4 TIK1
HOW B HEOIPEACICHHOM OIIK-1.3 31323354
unterpaie /TIp/ OIIK-5.1 VK- | D536 37 28
1.1 YK-1.2 39 310

VK-1.3




5.5 Brruncnenue omnpeneaeHHOro 2 OIIK-1.1 JJ1.2J11.4 TK1
uHTerpana. MaTerpupoBaHus mno OIIK-1.2 JI1.6J12.4 TIK1
YacTsIM M METOJT 3aMEHBI OIIK-1.3 213233 54
MIePEMEHHOH B OIPEICIICHHOM OIIK-5.1 35396 37 38
unterpaiue /IIp/ OIIK-5.2 VK- 29910

1.1 VK-1.2
VK-1.3

5.6 IIpunoxenue onpeaeneHHOro 2 OIIK-1.1 JI1.2 JI1.4 TK1
HHTETpaja U 3a/1a4i TeOMETPUU: OIlK-1.2 JI1.6J12.4 TIK1
BBIYHCIICHUS TUIOMIACH ITIIOCKUX OIIK-1.3 213253 254
¢uryp u 00eMOB TeT Bpallle-HHUsI. OIIK-5.1 2536 27 38
HecoGcTBeHHBIE HHTETPAITBI OIIK-5.2 29510
(Teopust naeTcs Ha MPaKTHKE). OIIK-5.3 TIK-

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

5.7 Pemenue 3amau. [TogroroBka 10 OIIK-1.1 JI1.2 J11.4 TK1
MPaKTUYECKUM 3aHATHIM. OIIK-1.2 JI1.6J12.4 IK1
Brimonnenue nomaimiHero 3agaHus. OIlK-1.3 213233 54
Bremonnenune U3 no teme: OIIK-5.1 25026 27 38
«Heomnpenenennsle u OIIK-5.2 VK- 29 310
ONPEIEIICHHBIE UHTETPAJIbD) 1.1 YK-1.2
IloaroToBka K KOJUIOKBUYMY . VK-1.3

/Cp/
Paznen 6. luddepenunanbupie
YpPaBHEHHS

6.1 JuddepeHnuanbHbie ypaBHSHUS. 2 OIIK-1.1 JI1.4 TIK1
3amaun, MPUBOSIINE K TOHATHIO OIIK-1.2 JI1.6J12.4
IuddepeHINaNbHOTO ypaBHEHHUS. OIIK-1.3 213253 34
JuddepeHnnanbHbie ypaBHEHUS OIIK-5.1 2536 57 38
TepBoro nopsiaka. Teopema OIIK-5.2 VK- 29 310
CYILIECTBOBAHUS U 1.1 YK-1.2
€JIMHCTBCHHOCTH pEIICHUs. 3a1a4a VK-1.3
Kommn. Tnddepennmansasie
ypaBHeHuUs I-ro nopsaka c
pa3zierIeHHbIMU U
Pa3ICIAIONIUMUCS TTEPEMEHHBIMH.

Jluneiinsie quddepeHnnansHbIe
ypaBHeHus I nopsaka. YpaBHeHus
Bepuymnu /Jlex/

6.2 Juddepennunanbusie ypaBaenus 11 2 OIIK-1.1 J1.4 IK1
nopszka. Teopema cyIiecTBOBaHUS OIIK-1.2 JI1.6J12.4
U €JMHCTBEHHOCTH PEILICHUSI. OIIK-1.3 212203354
3anava Komu. JIuneiinbie OIIK-5.1 2536 57 38
muddepeHnranbabie ypaBaeHus 11 OIIK-5.2 VK- 29510
nopsiika. Teopembl 0 KOHCTPYKLINN 1.1 YK-1.2
0o0MIMX peleHnid OHOPOIHOTO U VK-1.3
HEOJHOPOAHOT0 YpPaBHEHUH.

Jluneiinsie quddepeHnnansHbIe
ypaBHenus I I mopsaaxka c
MIOCTOSIHHBIMU

koo punmenramu. /Jlex/

6.3 Juddepennnansusie ypaBaeHus | 2 OIIK-1.1 JI1.3 TK2
TIOpSJIKA C pa3/I€TICHHBIMU U OIIK-1.2 JI1.6J12.4 TIK1
Pa3aeNAIOIUMUCS OIIK-1.3 215253 D4
nepemeHHbIMA. /TTp/ OIIK-5.1 25026 27 38

OIIK-5.2 39 210
OIIK-5.3 TIK-
4.2 VK-1.1
VYK-1.2 VK-

1.3




6.4 Jluneiinsle quddepeHnnansHbIe 2 OIIK-1.1 J1.3 TK2
ypaBHenus | mopsiika. OIIK-1.2 JI1.6J12.4 TIK1
JIuHeliHblE OAHOPOIHBIE OIIK-1.3 01023354
nuddepennmanbabie ypaBHeHU 11 OIIK-5.1 35396 37 38
Mo-psiziKka OIIK-5.2 VK- 29 510

Mp/ 1.1 VK-1.2
VK-1.3

6.5 JluneiiHbIe HEOTHOPOJHBIC 2 OIlK-1.1 JI1.3 TK2
muddepeHuransueie ypapaeHus 11 OIIK-1.2 JI1.6J12.4 [IK1
nopsiaka. /Tlp/ 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 JluHeitHbIE HEOTHOPOJHBIE 2 OIIK-1.1 JI1.3 TK2
nuddepernmanbabie ypaBHeHU 11 OIIK-1.2 JI1.6J12.4 IIK1
TopsiAKa. OIIK-1.3 212233524
KonTtponbHas padorta: OIIK-5.1 2536 57 38
«AuddepernnanbabIe ypaBHEHUSA OIIK-5.2 99 910
I u Il nopsiaxos» OIIK-5.3 TIK-

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

6.7 Paborta ¢ anexTpoHHON 10 OIIK-1.1 J1.3 TK2
6ubnuortekoil (M3yyeHue OIIK-1.2 JI1.6J12.4 [IK1
TEOPETUYECKOT0 MaTepuaa) OIIK-1.3 21023354
ITonroroBka Kk NpakTU4ECKUM OIIK-5.1 2526 97 28
3aHATHAM. BeimonHenue OIIK-5.2 29910
JIOMAIIIHET o 3a/laHusl. OIIK-5.3 VK-

IToaroroBka Kk KOHTPOJIHHOM 1.1 YK-1.2
pabore «/luddepenunanbusle VK-1.3
YPaBHEHUS .

IoaroroBka K KOIIOKBHYMY .

/Cp/

Pasnen 7. Teopusi BeposiTHOCTEH

7.1 Teopus BepositTHocTel. [Ipeamer 2 OIIK-1.1 JI1.4 TIK2
TEOPHH BEPOSITHOCTEH U MaTe- OIIK-1.2 JI1.6J12.4
MaTHYECKON CTATHCTUKH, UX CBS3b. OIIK-1.3 0132303 D4
Crnyyaiinsie coobiTHs. Kitac- OIIK-5.1 2536 27 38
cudUKanus COOBITHH. OIIK-5.2 99 510
Krnaccudeckoe u ctaructuyeckoe OIIK-5.3 TIK-

ONpEEIICHNE BEPOSITHOCTH. 4.2 VK-1.1
Anrebpa cobbiTuii. TeopeMsr VK-1.2 VK-
CIIO’KEHUS 1 YMHOKEHHUS 1.3
BeposiTHOCTEH. /JIex/

7.2 CrnyuaiiHble BEJIHMYNHBL. 2 OIIK-1.1 JI1.4 IK2
Knaccudrkarms ciygaifHpIx OIIK-1.2 JI1.6J12.4
BenuuuH. OyHKUUSL OIIK-1.3 01323354
pacnpeneneHus. Psa u mioTHOCTh OIIK-5.1 2536 57 38
pacnpenenenus. Yucnoseie OIIK-5.2 29 310
XapaKTEPUCTUKHU CIIy4aiHbIX OIIK-5.3 TIK-

BennuuH. Hexotoprle cTan- 4.2 YK-1.1
JIApPTHBIE pacrpeesIeHusI. VK-1.2 VK-
HopwmansHoe pacnipenenenue /Jlex/ 1.3

7.3 DneMeHTHl KOMOMHATOPUKH 2 OIIK-1.1 JI1.4 TK3
(mOBTOpEHHUE U3 LIKOJBHOTO Kypca OIlK-1.2 JI1.6J12.4
mareMaTukn). CirydaiiHbie OIIK-1.3 213253 54
coonITHs. Kimaccuaeckoe OIIK-5.1 2536 27 38
ompeneneHue BeposiTHocTH. /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
CxeMa OBTOPHBIX UCIIBITaHU, OIIK-1.3 01023354
¢dopmyna bepuymmu (Teopus na- OIIK-5.1 35396 37 38
€TCsl Ha MPaKTHKeE). OIIK-5.2 29910

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

7.5 CryuaiiHble BEJTMYHHBL. 2 OIIK-1.1 JI1.4 TK3
JluckpeTHble citydaliHble OIIK-1.2 JI1.6J12.4
BennuuHb! (ICB). OyHKIusL OIIK-1.3 2122033 54
pacnpenenenus J{CB. OIIK-5.1 2536 57 38
Brruncnenue mareMaTu4eckoro OIIK-5.2 29 310
OKHUJaHMS, TUCTIEPCUU U CPEHETO OIIK-5.3 TIK-

KBaJIpaTUIECKOro OT-KIOHEHHUS 4.2 VK-1.1
JCB. /Tlp/ VK-1.2 VK-
1.3

7.6 HermnpepriBHbIe cityuaiinbie 2 OIlK-1.1 JI1.4 TK3
Bennuunbl (HCB). ®ynkuus OIIK-1.2 JI1.6J12.4
pacnpe-eneHus U MI0THOCTh OIIK-1.3 213253 34
¢yukmn pactpenenenus HCB. OIIK-5.1 25026 27 38
Brrunciienne MaTeMaTHIeCKOTO OIIK-5.2 39 210
O’KUJIaHUs, JUCTICPCUH U CPETHETO OIIK-5.3 [IK-

KBaJpaTUYE€CKOTO OTKIIOHEHHSI 4.2 YK-1.1
HCB. VYK-1.2 VK-
Kontponsnas pabora: « Teopust 1.3
BEPOSITHOCTE».

Mp/

7.7 PaboTa ¢ aneKTpoHHOM 10 OIIK-1.1 JI1.4 TK3
6ubnuoTekoi (M3yueHne OIIK-1.2 JI1.6J12.4 TIK2
TEOPETUYECKOr0 MaTepuaa). OIIK-1.3 213253 34
ITonroroBka Kk NpakTUYECKUM OIIK-5.1 25026 27 38
3aHATHSIM. BoinonHeHne OIIK-5.2 29 310
JIOMAIIIHETo 3a/1aHusl. OIIK-5.3 TIK-

IToaroToBka K KOHTPOJIBHOM 4.2 YK-1.1
pabote «Teopus BEpPOSTHO-CTEID» . VK-1.2 VK-
/Cp/ 1.3
Paszgen 8. MaremaTnueckasi

CTATHCTKA

8.1 OcCHOBHBIE TIOHATHUS U 331a41 2 OIIK-1.1 JI1.4 IK2

MaTeMaTHIECKON CTaTUCTUKH. OIIK-1.2 JI1.6J12.4J13.
BribopouHast 1 reHepanbHas OIIK-1.3 2
coBOKYITHOCTH. OCHOBHBIE OIIK-5.1 213253 34
TpeOOBaHUS MPH OPTaHU3AIIH OIIK-5.2 2536 27 38
BBEIOOpKH. MaTemMaTuko- OIIK-5.3 TIK- 29910
cTatucTuyeckas o0padoTka 4.2 YK-1.1

JTAHHBIX HAOIIOJACHUS OJHOM YK-1.2 VK-
CTaTHUCTUYECKOUN BETUYHMHBI. 1.3

BapualnoHHbIe PSIIbI K UX
reoMeTpuYecKas HHTEPIPETALHS.
XapakTepUCTHKU BAPHAIIMOHHBIX
psnoB. CTaTHCTHYECKOE OIICHH-
BaHUE MaPaMETPOB
pacnpenenenus. [Toustre o
TOYEYHBIX OI[EH-KaX.
CoCTOATENbHOCTD,
HECMEIIEHHOCTb,
a¢hdexTuBHOCTD. /JIek/




8.2 MHurepBasibHOE OLIEHUBaHUE 2 OIIK-1.1 JI1.4 TIK2
napameTpoB. [loBepUTEIbHBII OIIK-1.2 JI1.6J12.4J13.
HHTEpBaI (U1 BEIOOPOYHON OIIK-1.3 2
CpeIHel U cpeaHe- OIIK-5.1 2122033 54
KBaJIpaTU4YECKOTO OTKIOHEHHS). OIIK-5.2 D556 D7 28
Craructudeckast mpoBepka OIIK-5.3 TIK- 29 310
runotes. [ToHsaTHE 0 KpUTEPHSIX 4.2 VK-1.1
coruacus. Kpurepuii cornacus VK-1.2 VK-
IMupcona. 3agaya 06 oo6beMe 1.3
BEIOOpPKH. /JIex/
8.3 [MepBuunast 06pabOTKa TaHHBIX 2 OIIK-1.1 JI1.4 TK4
HaOIOACHUS OTHOM OIIK-1.2 JI1.6J12.4J13.
CTaTUCTUYECKOH BEJTMUUHBI. OIIK-1.3 2
BapuanuoHHsle paabl U UX OIIK-5.1 201023354
reoMETpUUECKast OIIK-5.2 2526 97 28
untepnpetanus. /IIp/ OIIK-5.3 TIK- 29910
4.2 VK-1.1
VYK-1.2 VK-
1.3
8.4 CTaTHCTHYECKOE OLIEHHUBAHUE 2 OIIK-1.1 JI1.4 TK4
TapaMeTpOB PacIpe/IeIICHUs: CPell- OIIK-1.2 JI1.6J12.4J13.
Hss1 BEIOOpOYHAs, BRIOOPOYHAS OIIK-1.3 2
JHCHepCHs, CPEeIHEe OIIK-5.1 31323354
KBaJIpaTU4ECKOE OTKIOHEHHE, OIIK-5.2 D556 D7 D8
KO3 GHUIMEHT BapHaIluH, OIIK-5.3 TIK- 99910
acuMMeTpus 1 dKc-tiecc. /TIp/ 4.2 VK-1.1
VYK-1.2 VK-
1.3
8.5 MHTepBaibHOE OlICHUBAaHUE 2 OIIK-1.1 JI1.4 TK4
napameTpoB. JoBEepUTEIbHBII OIIK-1.2 JI1.6J12.4J13.
HHTEpBa (U1 BEIOOPOYHON OIIK-1.3 2
CpelHeH U cpeiHe- OIIK-5.1 D1 5253 D4
KBaJIpaTU4eCKOro OIIK-5.2 25026 27 38
otkioHeHus). /IIp/ OIIK-5.3 TIK- 99 910
4.2 VK-1.1
VK-1.2 VK-
1.3
8.6 CraTtucruueckas IpoBepKa 2 OIIK-1.1 J1.4 TK4
runotes. [ToHsaTHe 0 KPUTEPHSIX OIIK-1.2 JI1.6J12.2
cornacus. Kpurepuii cornacus OIIK-1.3 J12.4J13.2
IMupcona. 3amaga 06 o6veme OIIK-5.1 31323354
BeIOOpKH. /TIp/ OIIK-5.2 35356 37 38
OIIK-5.3 TIK- 39 310
4.2 VK-1.1
VK-1.2 VK-
1.3
8.7 Pemenune npumepos. [loaroroBka 30 OIIK-1.1 1.4 TK4
K MPAKTUYECKUM 3aHSATHIM. OIIK-1.2 JI1.6J12.4J13.
Brimonnenue nomaimiHero 3agaHus. OIlK-1.3 2
Brinonnenue PI'P no teme: OIIK-5.1 21223354
«Matemaruueckas 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
Paznen 9. Iloaroroska k
JK3aMeHy
9.1 IToaroroBka u caaua 36 OIIK-1.1 JI1.1J11.2 UK
9K3aMeHa /DK3aMeH/ OIIK-1.2 JI1.3 J11.4
OIIK-1.3 JI1.5J11.6
OIIK-5.1 JI1.7J12.1
OIIK-5.2 1227123
OIIK-5.3TIK- | JI2.4J13.2
42 VK-1.1 | 31223354
YK-1.2 VK- | D536 37 38
1.3 39 310




6. ®OHJ OIIEHOYHBIX CPEACTB

6.1. KoHTpobHbBIE BONIPOCHI M 3aJaHUS

1. KOHTPOJIBHBIE BOITPOCHI 1 3AJJAHMA IJIA ITPOBEAEHMA TEKYIIEI'O KOHTPOJIA

Tekymuii KOHTPOIIb 3HAHUH CTYAEHTOB OYHOM (hOPMBI 00YUSHHUS IPOBOAUTCS B COOTBETCTBHH € OaNIbHO-PEHTHHIOBOM CHCTEMOI
OLICHKH

3HaHMH, BKIFOUaronier B ceds nposenenue texymero (TK) u npomexxyrounoro kontpons (I1IK) mo aucuumiure.

Jln1st KOHTPOUIS OCBOGHUS IPAKTUUECKUX 3HAHUH B TEUEHUE CEMECTPa MPOBOIATCS TEKYIIHUI KOHTPOJIb 110 pe3yJibTaTaM IPOBEACHHS
NpaKTHYECKUX 3aHATHH 1 CAMOCTOSATEIBHOTO BBITIOIHEHHUS Pa3/IelloB HHAUBUAYaIbHBIX 3aaHHUMH.

®dopmamu TK sBISIOTCS: OlIEHKA BHITIOJTHEHHBIX Pa3/IeIOB HHINBHYa bHBIX 33/IaHUH (TMCEMEHHBIX pa0oT), YCTHBIM OMpOC Ha Mo
TeMe

ayJUTOPHOTO 3aHATHS, TOKIa] (COOOIIEHNE) Ha TEMY ayAUTOPHOTO 3aHATHS.

KommaecTBO TeKyIux KOHTPOJISH MO TUCIUITINHE B CEMECTpe OnpeessieTcs Kageapoii u cocTaBisieT, Kak mpasmio, dyetsipe (TK1-
TK4).

B xozne npomesxyrounoro kontpouis (IIK) nposepsitoTcst Teopetnueckue 3HaHUS 00ydaronuxcsi. JlaHHbIH KOHTPOJIb TPOBOAMUTCS 110
pazznenam (MOIyJISIM) JUCIUIUIMHGI 2 pa3a B TeueHHe ceMecTpa. PopMaMu KOHTPOJIS SBIISIOTCS TECTUPOBAHUE HITH OTIPOC.
IIpomexyTouHas aTTecTanus CTyACHTaMH OYHOH (POPMBI 00YUIEHHS IPOBOIUTCS B COOTBETCTBHH C OAIIIBHO-PEHTHHTOBOH
cucTeMon

OIICHKHU 3HaHMH, BKJIIoYaroleil B ceds mposenenue tekyiero (TK), mpomesxyrounoro (ITK) u uroroBoro (MK) koHTpos o
IUucHUILInHE «MaTemMaTukay.

Hrorossrii korTpons (MK) — 310 3a4€T B ceCCHOHHBII MEPHO MITH YK3aMEH 110 AUCIUILUIMHE B IIEJIOM.

Crynentsl, HabpaBiue 3a paboTy B cemecTpe oT 60 u Gosnee 6amioB, HE MPOXOAAT MPOMEKYTOUHYIO aTTeCTalluIo B hopMe craun
3ayera

WITH SK3aMeHa

Cemectp 1
B Tegennn 1 cemecTpa mpoBoANTCS B MUCBMEHHON (opMe 2 mpoMexxyTounbix koHTpours (1K1, TIK2), mo npolineHHOMY
TEOPETUYECKOMY MaTepHaily JIEKIUM.

IIK 1 - TecToBBIe MaTeprabl TUCHUIUINHBI «MaTteMaTrka» Ha kadeape. [IK1 npoBoauTcss B MUCBMEHHON (opMe.
[IK2 - TecToBBIe MaTepHaNbl ANCHUILUINHEI «Matemarnka» Ha kadeape. [IK2 mpoBoanTces B mICEMEHHOH (opme.
Bompocsr [1K1

ITK-1 mo Temam: "JIuHelHast 1 BeKTOpHAs anreOpa. AHaIHTHYECKas TeoMeTpus"

Marpumpsl: onpezneneHne, pasMep MaTpullbl. PaBeHCTBO MaTpHIl, BHIBI MAaTPHII.

JIuneiinble onepauuu HajJ MaTpULIAMU, UX CBOMCTBA.

VYMHOMXKEHUE MaTpull, €ro CBOMCTBA.

TpancnorupoBanne Marpuil. OOpaTHas MaTpHIa: ONpeesieHHe, TeopeMa CYIIeCTBOBAHMUS, IIPABUIIO HaXOXKACHHS (n=2).
Cuctemsl TMHEHHBIX anreOpandecKux ypaBHEHHH: OIpeelIeHNe, PeIlleHNe, COBMECTHbIE, HECOBMECTHEIE,
oIpesieIeHHbIE, HEOMIPEIEIEHHbIE, SKBUBAICHTHBIE.

DR~

6. MarpudHast 3aIMCh KBaJpaTHBIX CHCTEM JIMHEHHBIX ypaBHEHHIH; peIIeHNe KBaJpaTHBIX CHCTEM JIMHEHHBIX YpaBHEHHH C
MOMOIIBI0 OOPATHON MaTpPHUIIBL.

7. OnpenenuTeny BTOPOro U TPEThEro MOpsiKa (OmpeaeneHue, IpaBuia BeIYUCIeHUs ). MUHOp U anreOpandeckoe
JIOTIOJTHEHHE.

8. Penrenne kBagpaTHBIX CHCTEM JTHMHEHHBIX ypaBHeHHH mo Gopmynam Kpamepa.

9. BexTopsl: ompexneneHue, Moaynb, Hanpasienue. Kinaccudukarys BekTopoB. JInHeHHbIe omepaly HaJ BEKTOPaMH.
Koopnunats! Bektopa. JInHelHble onepanuy Hal BEKTOpPaMH B KOOPJAMHATHON (opMme.

10. CkansipHOe IPOU3BEIEHHUE ABYX BEKTOPOB: OINPEJEIIEHHE, €T0 CBOWCTBA. BhIUMCICHHE CKAIIPHOrO IIPOU3BEACHUS B
KOOpIAMHATHOHU (popme. MeXxaHUIEeCKUH CMBICT CKAIIPHOTO IPOM3BEACHUSL.

1. BekTopHoe npousBegeHUE ABYX BEKTOPOB: ONpeJeNICHUE, CBOICTBA. Brluncienne BEeKTOPHOTO MIPOU3BEICHUS B
KOOpAMHATHOI (opme. ['eomeTpruecknii 1 MEXaHUIECKHUI CMBICIIBI BEKTOPHOTO IIPOM3BEACHHSI.

12. CMermanHOe NTPOM3BEICHHE TPEX BEKTOPOB: OINpEIeICHHE, BRIYUCICHHE B KOOPIMHATHOH (opme. ['eomeTpraeckuii
CMBICIT CMEILITIAHHOTO IIPOU3BEACHHS. Y CIIOBHE KOMIITIAHAPHOCTU TPEX BEKTOPOB.

13. Oomee ypaBHeHHe npsiMoi. ViccienoBanue oOIIero ypaBHeHHs NPsIMON. YpaBHEHHE MPSIMON C yrIIOBBIM

ko3¢ ¢unnenToM. YpaBHEHHE MPSIMOH, TPOXOISIICH depes3 3aJaHHyI0 TOUKY B 3alaHHOM HalpaBJICHUH (YpaBHEHHE ITydKa
HpSAMBIX). Y paBHEHHE MIPSIMOH, IPOXOSIIEH uepes IBe 3aJaHHbIC TOUKH).

14. B3aumHOe pacnonoeHHe ABYX MPSAMBIX Ha IJIOCKOCTU: YTOJl, YCIOBHE NMapalIelbHOCTH, YCIOBUE
HEPIEHANKYIISIPHOCTH.

15. Kpussle BToporo mopsjaka: onpeeleHne, ooiee ypaBHeHHE BTOpoi cTerneHl. OKpYKHOCTB: OIpe-JIeleHue,
KaHOHHYECKOe ypaBHeHue (BbIBO). OCOOEHHOCTH 0OIIEro ypaBHEHHs BTOPOH CTEIEHH IS ONPEEICHUS OKPYXKHOCTH.

16. Onnunce: onpeaeneHue, KAHOHUYECKOE ypaBHEHHE, TOCTPOEHHUE.

17. I'mnepOona: onpeneneHne, KAHOHMYECKOE YpaBHEHHE. ACHUMIITOTHI rHIiepOoisl. PaBHOOOYHAs rumepOoa.

18. IMapaboma: onpenesneHne, BEIBOJ KAHOHMUECKOTO ypaBHEeHHUs. Pa3nmunble (opMbl mapabomibl, X KaHOHHYECKUE

ypaBHEHHs, KOOPAUHATHI (POKYCOB, ypaBHEHHS AUPEKTPUC, UEPTEKH.

Bompocsr T1K2
[IK-2 no temam: «Benenue B MmatemaTudeckuil ananus. JJuddepenunansaoe ucurncnenne GyHKIUN O1-HOH HEPEMEHHON H €To




HPUIIOKEHUE K UCCIEAOBAHUIO (DYHKITHI

1. Omnpenenenne Qyukiun y=f(x), ee 00gacTH onpeaeacHns ¥ MHOXecTBa 3HaueHUH. CriocoObl 3amanus (HyHKINH.
2. Ipemen dpyHKIMH, eTo TeoMeTpudeckas HHTepHpeTays. OQHOCTOPOHHUE TpefeNnsl GyHKIHUU. Teope-Mbl
CYIIECTBOBAHUS U €MHCTBEHHOCTH IIpeena (QyHKIHH.

3. [Ipenen GpyHKuMM Ha GECKOHEUYHOCTH, OECKOHEUHBIN mpees GyHKUUU B ToUKe. [ToHATHS GeCKOHEUHO MaiblX U

OCCKOHEUHO OONTBIION QYHKIIUH U CBSI3b MeX 1y HUMH. CBOMCTBAa OECKOHEYHO MajIbIX U OECKOHEYHO OOJIBIIUX (BYHKIIUH.
OrpanmueHHbIe QYHKIINHA U UX CBOICTBA.

4. OcHOBHas TeopeMa TEOpHH NpeaesoB. TeopeMsl 0 Ipeenax.
5. [IepBblit 1 BTOpOU crielUaIbHbIE NPEAEbl, CIEACTBUS.
6. OmnpeneneHne HENIPEPHIBHOCTH (QYHKINH y=f(X) B TOUYKe M Ha MHOXecTBe. TOUKHM pa3phIBa M MX KJIACCH(HUKAIIIL.

HemnpepsiBHOCTS 21eMeHTapHBIX QyHKIMH. [Ipupamienne aprymenTa u npupamenne Gpyaknun y=f(x). Onpenenexue
HENPEPHIBHOCTY (YHKLIMH Ha «S3bIKE MpHpameHuii». CraoxHas GyHKUHUS, HENPEPbIBHOCTD CI0XXKHON (DYHKLUH.

7. Omnpenenenue npousBoaHoi ¢yHkuu y=f(x). OOIIee MpaBuiio OTHICKAHUS MPOU3BOIHON. ['eoMeTpHUECKUi 1
MEXaHHUUECKUI CMBICI IPOM3BOTHOH (JIOK-BO).

8. YpaBHeHUs KacaTedbHOH M HOPMaJH K TNIOCKOCTH KpHuBOH (10K-Bo). Heo6xonumoe ycnoBue auddepenuupyemMoctu (0K
-B0). [Ipou3sBoaHast CI0XKHON QYHKIMH.

9. OcHoBHBIe TIpaBmia muddepennupoBanust: y=U+V, y=, y=U/V (BbiBOxX).

10. BeBon opmyn auddepeHupoBanns: y=sinx, y=cosX, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

1. [IpousBonHast GyHKIMK 33JaHHON MapaMeTpU4YecKd M HESIBHO.

12. Juddepennman ¢pynknuu y=f(x), ero cBsi3b ¢ npupanicaneM QyHkiuy. [IpaBuio oTeickanus quddepeHimana.
T'eomerpuueckuii cmbicnt quddepennuana. MaBapuaHTHOCTH (OpPMBI T GepeHIrana.

13. IMpousBoxusle U qudhepeHnnans! BEICIINX TOpAakoB GyHknun y=f(x). MexaHHuecKuii CMBICII BTOPOI ITPOU3BOIHOM.
14. [TpaBuno Jlonuranns.

15. [paBuno HaXoXKAEHUS MHTEPBAJIOB 3HAKOIIOCTOSHCTBA QyHKIMH y=f(X).

16. Bo3spacraromue, yosiBatomue (yHKIMU: onpenaeneHus, Bu rpadukoB. Heobxonumoe ycnosue Bo3pacTaHus (yObIBaHMS)
¢ynkuun y=f(x). locraTounoe ycinoBue Bo3pactanus (yOsiBanus) GyHKuuu y=f(x).

17. OmnpezeneHre TOYKH MakcuMyMma (MHHUMyMa) GyHKIuU y=f(x); Makcumyma (MHHUMYMa) QyHKIMH y=f(X).

Heob6xoanmoe ycoBHe CyIIecTBOBaHUS IKCTpeMyMa QyHKIH y=f(x). OnpeneneHne KpUTHIECKOH TOYKH 1-0r0 poxa.
JloctaTouHble yCIOBUS CYIIECTBOBaHUS dKCTpeMyMa (pynkuun y=f(x). [IpaBuio oTeICKaHHS HHTEPBAJIOB MOHOTOHHOCTH H
IKCcTpeMyMOB pyHKIHH y=f(X).

18. Omnpenenenne BEITYKIOCTH (BOTHYTOCTH) rpaduka ¢pyHKmH. Heo6xoanMoe ycIoBre BBITYKIOCTH (BOTHYTOCTH)
rpaduka pyHknuu y=f(x). JlocTaToOYHbIE YCIOBHS BBITYKJIOCTH (BOTHYTOCTH) rpaduka GpyHKInH y=f(x).
19. Omnpenenenue Touku nepernda. HeoOxoanmoe yciaoBue cymiecTBOBaHHS TOUKH Nepernda rpaduka QyHKIHH.

OrmpeneneHne KpUTHYECKOH TOUKH 2-0r0 posia JlocTaTOUHBIE YCIOBUS CYILIECTBOBAHUS TOUKH Ieperuda rpaduka GpyHkmm.
[IpaBuItO OTHICKaHMS HHTEPBAJIOB BHITYKJIOCTH, BOTHYTOCTH M TOUeK Iepernda rpaduka gyakuun y=f(x).
20. ACHMOTOTHI KPUBOW: OMpeeNeHne, BUIbI ACHMIITOT. Y PaBHEHUSI BEPTUKAIBHBIX U HAKIOHHBIX aCHMIITOT.

B Teuennn 1 cemecTpa npoBOAMUTCS B MUCBMEHHOM opme 2 Texymmux koHTpoist (TK1, TK3), mo npolineHHOMY TeOpeTHIeCKOMY U
OpaKTUYECKOMY MaTepHaiy .

TK1-TK3 - pemenue 3aaad 1o peJCcTaBICHHBIM BapuaHTaM 3a/1aHuil.

Bomnpocer TK1

TK-1 KonTponbHas pabora Nel no teme: "JIunelinas v BekTOopHas anreOpa. AHanuTudeckas reometpus"
1. Kakas cucrema THHEHHBIX alTreOpanvecKix YpaBHEHIH HAa3bIBACTCS COBMECTHON?

2. Kakas cucteMa TMHEHHBIX areOpandecKuxX ypaBHEHUH Ha3bIBA€TCS HECOBMECTHOM?

3. Kakas cucrema JIMHEHHBIX are0pandeckux ypaBHEHUI Ha3bIBAETCS ONIPEIeICHHOMN?

4. Kakas cucreMa JIMHEHHBIX alnreOpandecknx ypaBHCHNH Ha3bIBaCTCS HEONPECICHHON?

5. Ecmn A u B- kxBagpaTHbIe MaTpHITHI BTOPOTO MOPSIIKA, A-HEBBIPOXKICHHAS, TO 110 KaKOH (hopMyJie HAXOANUTCS PeIICHuE
ypaBHeHHus A*X=B?

6. Korna Tpu BekTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOMILIAHAPHBIMU?

7. Ilpu KaKuX yCIIOBHUSX JIBAa BEKTOpPAa HA3BIBAFOTCS KOJUIHHEAPHBIMH?

8.Korga nBa BekTopa Ha3bIBalOTCS PaBHBIMU?

9. ITo xakoii hopMysie BEIUUCISAIOT CKAJISIPHOE MTPOU3BEACHUE IBYX BEKTOPOB ?

10.ITo xakoit popMyIie BEIYUCIAETCS KOCHHYC yTila MEX/y BEKTOpaMu?

11.B uem 3axit04aeTcsi F€OMETPUUECKUI CMBIC CMEIIAHHOTO IPOU3BEECHUS ?

12. 3anummre hopMyiia BEIYHCICHHS 00beMa TPEYTOIbHON THPAMUIBL.

13. Tlo kako¥i (hopMyJie BEIUUCISIETCS YTOJI MEXIY MPSIMBIMU?

14. TTo xakoii (popMyJsie BEIYUCISETCS PACCTOSHHUE OT TOYKH 10 TPSMOit?

15. 3anummTe ycIoBHe MEPIEHINKYIIPHOCTH U MAPAJUIETBHOCTH ABYX MPSIMBIX.

16. ITo kako#t GopmMyIie BBIYUCIISIETCS JUIMHA BEKTOpa ?

17. Kak BbIUUCIISIETCS CKAIIPHOE MIPOM3BEJEHUE IBYX BEKTOPOB, 3aJaHHBIX CBOUMHU KOOPAUHATAMU?
18. Yemy paBeH yrioBoif ko3¢ dunneHT npsiMoi, mpoxozsmiert uepe3 rouku O(0;0) n B(—4;8)?

Bompocer TK2
TK-2 Pacuerno-rpaduueckas paboTa no teme: «JInHelHas 1 BEeKTOpHAas anreOpa. AHaTUTHIECKAs TEOMETPHD)
1. Kak 3amuceiBaercs B o01ieM Buae cHCTEMa M JMHEHHBIX alre0pandyecKux ypaBHEHUH ¢ N HEM3BECTHBIMU?




2. Kakas cucrema Ha3bIBaeTCs: a) COBMECTHOM; 0) HECOBMECTHOI; B) ONPEAEICHHON; T) HEOMpeaeNeHHON?

3. UTo HaA3BIBAIOT OINpEACTUTENeM: a) 2-T0 mopsaka; 6) 3-ro mopsaka; B) aireOpanveckuM JOMOJHEHHEM ? MHHOpam?
4. Uro Ha3piBaioT BeKTOpoM? UYTo 03HAyaroT ero koopauHathl? Kak 3anmuchiBaeTcsl pa3ioKeHUE BEKTOpa B
OPTOHOPMHPOBaHHOM Oa3zuce?

5. Kak HaxomaT KOOpAMHATHI BEKTOpa MO M3BECTHBIM KOOPAMHATAM €ro Hadana U KoHIa? Kak ompenensioT: pacCTOsHUeE
MEkKAY IBYMs TOUKaMH; KOOPJUHATHI CEPEIHHBI OTpe3Ka?

6. UTo HA3BIBAIOT CKAIAPHBIM IIPOM3BEICHNEM M KaK €ro BEIYHCIIIOT, €CITH BEKTOPHI 3aJaHBl CBOMMH KOOPIMHATAMH?
7. Uro Ha3bIBAIOT BEKTOPHBIM MIPOM3BEICHUEM M KaK €r0 BEIUHCIAIOT, €CIH BEKTOPHI 3aJaHbl CBOMMHU KoopauHaTamu? Kak
HaWTH paboTy CUIIBl  Ha MPSIMOIUHENHOM y4YacTKe MyTH; BpallaTeIbHbI MOMEHT?

8. CMermanHOe MTPOM3BECHHE TPEX BEKTOPOB, €r0 BEIYHCICHUE W TEOMETPUIECKHH CMBICI.

9. Kax BBINIAAAT ypaBHEHUS MPSAMOIL: a) IPOXOAAIIeil yepe3 2 TaHHBIE TOUYKH; 0) C yIIIOBBIM KOG (HUINEHTOM; B)
MpoXoslIel Yepe3 JaHHYI0 TOUKY B JaHHOM HampaBiIeHUH (Iy4Ka MpsSMBbIX); r) oOree?

10. Kak u3 o01ero ypaBHeHHS NPSMOW ONMPEACTUTh e¢ YIriIoBoi K0dQdHUIHeHT?

11. Kak onpenensercst yroin Mexmay npsMbIMu?

12. Kak ycTaHOBUTB 10 ypaBHEHHSAM MPSAMBIX, YTO OHU: a) MapauIeNbHbI, 0) MePHeHIUKYIIAPHBI, HE CTPOs UX?

13. JI7s XpUBBIX 2-TO MOPsAKA OKPYKHOCTH, DJUTHIICA, THIIEPOOIbl U Tlapadoibl: 1) maTh ompeneseHue; 2) 3amucarhb

KaHOHUYECKOE YpaBHEHHE; 3) MMOCTPOUTH YePTEXK; 4) MOSICHUTH, YTO 03HAYAIOT BCE TIEPEMEHHBIC M OYKBBI, BXOJISIIUC B
KaHOHUYECKOe ypaBHEHHE.

14. KaknMu ocoGeHHOCTAMH JOKHO 00nafaTh o0lee ypaBHEHHE BTOPOH CTEeNeHHU, YTOObl OHO ONMpENeNsio Ha MIOCKOCTH:
a) OKpY’>KHOCTb; 0) 3JUTUIIC; B) TUIIEpOOITY; T') mapadbory?

Bompocsr TK3

TK-3-KontponbHast pabota o Teme "BBejieHre B MaTeMaTHUeCKUil aHanu3. [Ipon3BoaHas GYHKIIMH OJHOM EpEeMEHHOM"
1. B uem 3akioyaeTcs MEXaHMYECKUN CMBICI TIEPBOM U BTOPOIl MPOU3BOIHOM?

2. B ueM 3aKT09aeTcss TeOMETPUIESCKUH CMBICIT IPOU3BOIHON (QyHKIHH?

3. ITo xakoii hopmyJie BEIUUCIAETCS NepBasi NPOU3BOAHAs PYHKLMH, 3aJaHHOU apaMeTPHUECKH?

4. Kakas ¢yHKuus, onpeaencHHas B Touke X0, Ha3pIBaeTCs HEMPEPHIBHOM B 3TO# Touke?

5. OcHOBHas TeopeMa TEOPHH MPeAesIoB. TeopeMbl O Mpeaenax.

6. [epBbIii U BTOPOIA criellMaNbHbIE TPEAebl, CASICTBHS.

7. Omnpeznenenue npou3BoaHoH GyHKIMHU y=f(X). OOIIee MPaBUIO OTHICKAHUS MIPOU3BOAHOMN. ['eOMeTpHYECKUil U MEXaHHUICSCKHUI
CMBICJI IPOU3BOJHOM.

8.YpaBHeHHMS KacaTeIbHON M HOPMAIH K IUIOCKOCTH KpuBoi. Heo6xomumoe ycnosue nuddepernupyemoct. [IponsBoaHast
CIIO’KHOW (DYHKLINH.

9.IlponsBoaHast GyHKIMHU 3aJaHHON MAapaMEeTPUIECKH U HESIBHO.

Cemectp2
B Teuennn 2 cemecTpa MPOBOAUTCS B MUCbMEHHOH Gopme 2 mpomexyTourbix koutpons (ITK1, TTK2), mo npoiaeHHOMY
TEOPETHYECCKOMY MaTepuaity JICKIHH.

IIK 1 - TecToBble MaTepHaibl IMCHMILIMHBL «MaTtematuka» Ha kadeape. [IK1 mpoBogutcs B mucbMeHHOH opme.
I1K2 - TecToBble MaTepuaibl AUCUUILINHEI «MaTtemarrnkay Ha kadenpe. I[IK2 npoBoanTest B mucbMeHHOM opme.
Bomnpocsr 1K1

[IK-1 mo temam: «HeomnpeneneHHsIi 1 onpeneneHHbIi naTerpansl. Juddepennuansasie ypasaerus I u II mopsaxos»

1. Omnpenenenne nepBooOpa3HOil GYHKINH, JeMMa O TIepBooOpa3HbIx. OnpeereHne HeonpeaeIeHHOTO HHTeTrpaja, ero
reoMeTpuueckuil cmpici. Teopema cyuecTBoBanus uHTerpana. OCHOBHbIE CBOWCTBA HEOIIPEACIIEHHOIO UHTErpaja

2. WHTerpupoBaHue Mo yacTsAM AJsl HEONPEIeIeHHOTO HHTerpana: GopMyia, OCHOBHBIE CIy4ad MPUMEHEHUS.

3. 3aMeHa NepeMEHHOI B HEONPEeAeIeHHOM UHTErpaie, HHTErpUpOBaHUE UppaloHanbHocTell. MHTe-rpupoBanue
(YHKITHH, coep)KaIIiX KBaIpaTHBIA TPEXWICH.

4. 3amauu, MPUBOAALINE K TOHATHIO ONPENEIEHHOT0 MHTerpaja: a) 3ajada o IUIOIAAW KPUBOJIMHEHHOW Tpaneuuu; 0)
3aJaya 0 Macce MPSIMOIMHEHHOr0 HEOTHOPOJAHOTO CTEPIKHSI.

5. WurerpanpHas cymma. OnpesiesieHre onpeelIeHHOro HHTerpajia. BelaucieHne onpeaeneHHoro HHTerpana mo GopMyie

HeroTtona-Jleiioanma. I'eomerpraeckuii 1 MEXaHUYECKHUI CMBICIIBI ONIPEAEIEHHOro HHTerpana. OCHOBHEIE CBOIMCTBA ONPEIEICHHOTO
UHTeTpania.

6. HHTterpupoBaHue Mo yacTsM B ONPEIENCHHOM HHTerpaine. 3aMeHa NEpEMEHHON B ONpeeIeHHOM MHTErpase.

7. Brruncnenne miomaneit mockux Guryp. Berauciaenne oObeMOB TeN BpamieHus.

8. HecoOcTBeHHbBIE HHTETpaNbl ¢ OECKOHEUHBIMHU NpeeIaMid HHTETPUPOBAHUSI.

9. Juddepennnansubie ypaBHenus 1-ro nopsaxa (Y 1): onpenenenue, BUIBI 3aIMCH, PEIICHUE, HA4aJIbHOE YCIOBHE.

Teopema Komm (cymiecTBoBaHNe 1 € IMHCTBEHHOCTH PEIICHHS MU PepeHIanbHOro ypaBHeHus 1-ro nopsaka). Y 1c
pa3AeIeHHBIMU U Pa3ACISIOIUMUCS IIEPEMEHHBIMU.

10. Jlunelinoe nuddepeHraibHOe ypaBHEHHE 1-ro MOpsiAKa: onpeaeneHue, BIl, HaX0KIeHHEe OOILIEero peuieHusl.
VYpaBuenue bepuymnm.

11. Juddepennnanbabie ypaBHEHUS 2-TO MOPSIKA: ONPEAEICHIe, BUABI 3aIMCH, PEIICHNe, HadaJbHbBIE YCIOBHSL.

12. OpnHoponHsble MHHEHHbIe U (hepeHnHanbHbIe YpaBHEHUS 2-T0 HOpAIKa: OMpeeNeHne, CBOHCTBO ero pemeHuii. Teopema

0 CTPYKTYpe OOIIEero peleH:s! OHOPOAHOT 0 JIMHEHOTo U depeHnnaIbHbIe ypaBHEeHHs 2-ro nopsika. Teopema o cTpyKType
001IIero perreHns: HeoTHOPOJHOTO JINHEWHOTo M depeHnnanbable ypaBHEHNS 2-T0 TOPSIKa.

13. Haxoxnenne o0Imero pemenns oMHOPOAHOTO JHHEeHHoro nuddepeHnnansable ypaBHEHNS 2-T0 MOPSIKa ¢ MOCTOSHHBIMU
K03 P PULIMEHTaMH B CITy4asix, KOTJa KOPHU XapaKTePUCTUYECKOTO YPaBHEHHSI: a) JeHCTBUTENbHBIE U Pa3IuHbIe; 0)




JeHCTBUTEIBHBIE H PABHBIC;, B) KOMIUIEKCHO CONPSKEHHEIE.

14. Merton noabopa 4acTHOTO peueHHs HEOAHOPOIHOTO JIMHEHHOTO auddepeHIranbHble ypaBHEeHUs 2-T0 NMOpSaKa ¢
MIOCTOSTHHBIME K03(HIHNEHTaMH B CITydasix, KOT/Ia IpaBasi 4acTh ypaBHEeHHUS UMeeT BUI:  a) f(x) =Pn (x) e eox; b) f(x) =ecox ¢
( Mcos yx + Nsin yx ).

Bompocsr [TK2

TIK-2 o temam: «Teopus BeposiTHOCTEN. MaTeMaTHuecKasi CTaTUCTUKA

1. CoObITus. Bunbl coOBITHIA: JOCTOBEpHBIE, HEBO3MOXKHEIE, ClTy4yaiiHble. BUabl ciiydaliHBIX COOBI-THI: HECOBMECTHEIE,
COBMECTHbIE, PABHOBO3MO>KHbIE, €IMHCTBEHHO BO3MOsKHbIe. [TostHas rpynma coObiTiii. [IpoTHBOIIONOXKHBIE COOBITHS.

2. Yacrora. OTHOCUTENbHAS YAaCTOTA. KJIACCUUECKOE U CTATUCTUUYECKOE OIPEAEICHNUE BEPOSATHOCTH.

3. Anrebpa cobsrtuit. Cymma coObrtuil. TeopeMsl cI0KeHHs BEpOSATHOCTEH HECOBMECTHBIX M COB-MECTHBIX COOBITHH.
IIpousBenenue cobbiTuii. TeopemMa yMHOXKEHHUSI BEPOSITHOCTEH U ee CIeACTBUSI.

4. [ToBTrOopenue ucneitannii. opmyna beprymmu.

5. Cayqaitaeie Bemmauas! (CB): muckpernsie (JICB) u HenpepsiBHEIe (HCB). 3akoH pacnpeneneHns JUCKPETHOM

ClTyyaiiHOHM Benn4uHBI. Psx pacnpenenenus. MHoroyronsHuK pacupenenenus. @yHknus pacinpenenenus CB: onpenenenue,
rpa¢uk, cBoiictBa. [lnmotHoCTh pacnpenenenus HCB u ee cBoiicTBa.

6. MaremaTtuueckoe oxuganue JJCB u HCB: onpenenenue u BeluMcieHus cBoiictsa. [Jucnepcus u cpennee
KBaJpaTHYECKOE OTKIOHEHHE: OIIpeelIeHUE U BbIUKCIIEHUE; cBoiicTBa nucnepeuu anst JICB u HCB.

7. HexoTopsle cTangapTHbIE pacHpeneNieHus: OHHOMUABHOE, pABHOMEPHOE, HOPMAIIbHOE.

8. OCHOBHBIE 33J]a4l MaTeMaTHYECKOH CTaTHCTHKHU. | eHepanbHas U BEIOOPOYHAs] COBOKYITHOCTH. BHIbI BapHariMOHHbBIX
psnoB, ux rpadugeckoe m3odpaxenue. CrrocoOsr 06pa3oBaHUS BEIOOPKH.

9. INokazaTenu meHTpa paclupefeneHus: CpeaHssl BEIOOpOUHas, MOJa, MEeAUaHa.

10. INokazaTenu BapHaly CTaTUCTUYECKUX pacHpeAeNeHuii: SMIUpUUEcKas AUCTIEPCHUsi, CpelHee KBapaTHIeCKoe
OTKJIOHEHHE, KO3 UIeHT BapHaun. ACHMMETPHS U 9KCIIECC.

11. IonsATHE CTaTHCTHUECKHUX TUIOTE3, oOIiee MpaBmiIo ux nposepku. Kpurepuit cormacus [Iupcona ( 2).

12. CBoiicTBa BBIOOPOYHBIX OLIEHOK: HECMEIIEHHOCTb, COCTOSTENLHOCTD, 3(PPEKTUBHOCTS.

13. HHTepBanpHOe OLieHHBaHHUE MapaMeTpoB. JJOBEpUTEIbHBINA MHTEPBAN AT MAaTEMATHYECKOTO OXKMIAHUS U CPEIHETO

KBAaAPATUYCCKOTrO OTKIIOHCHUA. Brruncienre oobema BI)I60pKI/I.

ITo pqucumnimHe hopMaMH TEKYIIEro KOHTPOIS SIBIISIOTCS:

TK1,TK2, TK3 - pemienue 3aia4 1o MpeCTaBICHHBIM BapHaHTaM 3aJaHui. MaTeprasl AUCIUIUTHHEL «MartemaTtika» Ha Kadeape.
TK npoBoasTcst B MUCBMEHHOM (opMe.

Bompocs! u 3agaun TK1

TK1 - UnguBuayansaoe nomainee 3aganue (TK1) no teme: ««HeonpeaeneHHbli U onpeaeeHHbI HHTETPATbD)

1.Haiitu HeonpeaeneHHbIE HHTErPAJIbL.

a) TaOJMIMYHOE HHTETPUPOBAHUE;

0) MHTETrpUPOBAHUE 110 YACTSIM;

B) HHTETPHPOBAHUE METOJIOM 3aMEHBI ITePEeMEHHOI;

2. BbIUUCIUTB 3HAYEHUE ONPEAEICHHOIO UHTErpaa.

3. BBIYMCIUTH MIOIMAAb (PUIYpPBI, OTPAHHUCHHON 3aJaHHBIMH TUHUAME. CenaTs 4epTex.

4.@urypa, orpaHuuCHHAs 3aJAHHBIMH JINHUSIMH, BPAIaeTCsl BOKPYT OJHOM U3 ocel koopauHat. Haiitn 00beM Tena BpalieHus.
CrenaTth 4YepTex.

Bomnpocsr:

1. Yro Ha3bIBaeTCs OMpeAeiIeHHbIM HHTErpaioM oT (yHkiuK f(x) Ha oTpe3ke [a; b]? Bcerma im oH cymecTByeT?
2. KakumMu cBoiicTBaMu 00namaeT onpenesieHHbIH nHTerpan?

3. KakoBbl reoMeTpudyeckuil 1 MEXaHUUECKUI CMBICIIBI ONPENEIEHHOIO UHTErpana?

4. Kak BBIUUCISIOT onpeaereHHbId nHTerpan no gopmyne Hetorona-JleitOnuma?

5. Samummure GopMyIly HHTETPUPOBAHHS 0 YacTsAM B ONPEJCICHHOM MHTErpaje. B Kakux ciydasx ee IpHMEHSIOT?
6. Kak ocymecTsisieTcst 3aMeHa IEpeMEHHOM B OMpeEeIeHHOM HUHTerpane?

Bompockr u 3amaun TK2

TK-2- KontponsHas padota o teme: «{uddepenmansasie ypapaenns | u 11 mopsaxos»

1. Maiite onpeneneHus:

a) nuddepeHnnanbHOro ypaBHeHus 1-ro nmopsjaka;

0) obero pemenust 1Y 1-ro nmopsiaka;

B) obmero naTerpana JIY 1-ro mopsiaka,

T) yacTHOTO perrenus (naterpana) 1Y 1-ro mopsaka.

2. Chopmynupyiire 3agauy Korm mist IV 1-ro mopsika U yKaxuTe e TeOMETPUICSCKUI CMBICI.

3. MaiiTe onpenenexus:

a) HHTerpanbHOi kpuBoit 1Y 1-ro mopsaka;

0) cemelicTBa HHTErpalIbHBIX KpUBBIX [V, naiite reomeTpuueckoe ToikoBanue Y 1-ro mopsaxa.

4. ChopmynupyiiTe TEOpEMy O CYIIECTBOBAHHH M ¢IMHCTBEHHOCTH pemrenns Y 1-ro nopsaka. Uto Ha3bsiBaeTcst 0cOOBIM
pemenueM 1Y 1-ro mopsaka?

5. Jaiite onpenenenus AY:

a) ¢ pazJeNleHHBIMU IEPEMEHHBIMU;

0) ¢ pa3ACIAIOMUMHUCS TIEPEMEHHBIMH.

6. N3noxxute MeTo HaXokIeHus o0miero pemeHus 1Y ¢ pa3aensiomuMucs nepeMeHHbIMy. 6. Jlaiite onpeaeneHne 0JHOPOIHOTO
AV 1-ro nopsaka. C moMoInbio Kakoi 3aMeHbl iepeMeHHON oHopoaHoe Y NPUBOAUTCS K YPAaBHEHUIO C PAa3IENIOUIIMUCS




HepeMeHHbIMU?

7. aiite onpenenenue aunHeiiHoro JIY 1-ro mopsiika: a) 0MHOPOAHOT0; 6) HeoHOPOAHOTO. M3n0kuTe MeTo i BepHy TN pemieHus
JIHAY 1-ro nopsnka;

8. Jlaiite ompenenenue ypasHeHus beprymmn. Kakue Metons! pemenust ypapHeHus: bepHyinu BeI 3HaeTe?

9. HMaiite onpenenenus: a) Y 2-ro nopsinka; 6) ero obmero u yactHoro pemenuit. Chopmynupyiite 3anaay Komu ans Y 2-ro
MOPSIZIKA, YKAXKUTE €r0 FEOMETPUUECKUM CMBICIL.

10. daiite onpenenenue: a) muHeiHoro Y n-ro mopsiaka (omHopoaHoro u HeogHopoaHoro (JIOAY u JIHAY)); 6) nuHeitHo
3aBUCHMBIX U TMHEHHO HE3aBUCUMBIX (DYHKITHI;

11. Chopmynupyiite ycinoBus TuHelHON He3aBrucuMocTH pemeruid JIOY.

12. ChopmynupyiiTe HEOOXOIMMOE YCIOBHE IMHEHHOM 3aBUCIMOCTH CHCTEMBI (DYHKITHH.

13. Chopmynupyiite Tepemy o cTpykType odmiero pemenus: a) JJOAY; 6) JIHY.

14. BeiBenute hopMymty Asist OOLIETO pelieHus JUHEHHOTo oaHopoaHoro Y 2 nmopsaka ¢ mocTOSHHBIMU KO3 PHUIHEHTaMu B
cilydae JIeHiCTBUTENIbHBIX PA3JIMUHbIX KOPHEH XapaKTePUCTUUECKOTO YPaBHEHUSI.

Bompocsr u 3amaun TK3

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

YeMmy paBHa BEpPOSTHOCTh OOBEAWHEHUS ABYX COOBITHH ?

Kak MOxHO 3amucaTh BEpOSATHOCTB NEPECEUCHUS ABYX COOBITHH ?

[Tycte cobbiTust A u B He mepecekatorcs. UeMy paBHA BEPOSTHOCTh UX OOBETUHEHUS? MepeceueHus ?

YTO MOXXHO CKa3aTh O BEPOATHOCTH IEPECEUCHHUS] HE3aBUCHMBIX COOBITHH?

. Yetsipe paza OpocaeTcs UrpajibHas KOCTh. Kak MOCYNTaTh BEPOATHOCTH TOTO, YTO IIECTEpKa BEHIMAAET POBHO TpH pasza?
Xors Obl Tpu paza?

N

6. UYemy paBHa (QYHKIHUS pacIpeiesiCHUst CI.B. X MO ONpPEACNICHUIO ?

7. Kak Haiitn QyHKUMIO pacmpesieieHns, eClii U3BECTHA IUIOTHOCTH pacIlpeieiIeH s ?

8. Kak HaliTH MIIOTHOCTH pacmpeesieHns], eCIM M3BECTHA (PYHKINS pacHpenesIeHus?

9. Kak 3amuceiBaercss GyHKUUS pacrpelesieH sl il HOPMaIbHOW CiydailHON BeIMYUHBI?

10. Ilycts TOUKa OpocaeTcs Hayaady Ha oTpe3ok [a, b). Kakoe pacnpesencHue uMeeT KOOPAUHATA 3TOH TOUYKHU?

11. ITycts X — 3T0 umcno BBIManeHUH mectepku npu 10 OpocaHmsx urpaiapHON KocTu. Kakoe pacripeneneHue UMeeT Takas
CllyyaiiHasi BEIMUUHA ?

12. ITycts X- 3TO BpeMs, MeXIy MOCIEA0BATENbHBIMU MOKYIATENIMHU, MOJOIIEAIINME K Kacce. Kakoe pacnpeneneHue umeer
Takasl ciyJaiiHasi BeJInuuHa?

13. ITycts X —3T0 umcno 3BoHKOB, noctynuBmux Ha ATC 3a MuHyTy. K KakoMmy pacrpeneneHHio OJIM3K0 pacpeneneHue
TaKoM ci.B. ?

14. ITycts X- 310 nHEBHAas BhIpyYKa B O0JbIIOM Mara3uHe. K KakoMy pacnpeneneHHIo OIIM3KO paclpesielieHue 3Toi Ci.B. ?
15. UeMy paBHO MaTeMaTUYECKOE OXKHUJAaHUE AUCKPETHOM CII.B.?

16. Uemy paBHO MaTeMaTHUECKOE OXKHMJaHUE aOCONIOTHO HEMPEepBIBHOI CII.B.?

17. UYro xapakTepu3yeT MaT. OXKHIaHUE ?

18. B xakoMm ciygae MaTeMaTHYeCKOe OXXHIAHHE CYMMBI pPaBHO CyMMeE Mart. OKHJIaHH?

19. B kakoM ciydae MareMaTu4ecKoe OKUAAHUE IIPOU3BEACHUS PaBHO NPOU3BEICHUIO MaT. OXKHUJAHUN?

20. Uro Takoe aucnepcus o ompeneneHuo? YTo oHa xapakrepusyer?

21. Yro Takoe K03QGUIMESHT KOppeIsIm?

22. MosxeT 11 K03 PUITIEHT KOppeNsaun paBHATECA -1 ? 27

23. UTo MOXXHO cKa3aTh O Kod(duiuenTe Koppensnuu ci.B. X u Y, ecnmu Y=-X/2 ?

24, OOBbsICHUTE, B UeM COCTOMT 3aKOH Oonbiux yucen ? (MoXHO Ha mpuMmepe)..

25. [TycTh pOU3BOIUTCS ThHICSIYA BHICTPENIOB M BEPOSITHOCTh Monaaanus npu oaHoM BeicTpene paBHa 0.001. Kak naiitu
BEPOATHOCTB TOTO, 9TO OyzeT 2 nmonaxanua? XoTs Okl OTHO MonagaHue?

26. Momneta 6pocaetca 100 pa3. Kak HaliTH BEpOSTHOCTb TOTO, YTO YHMCIIO BBINAJACHUH repba mpuHauIekuT uHteppaty (40,
60) ?

27. Uro Bel noHnmaere noji HecMeneHHON oneHKON? Kak BBITTSAST HECMEIIEHHbIE OIICHKH IS MaT OKUIAHUS, JUCIIEPCUHI

U QyHKIUH pacpenencHus?

Bonpocer TK4
TK-4 PacuerHo-rpadudeckas pabota no teme: «MaremaTHuecKast CTaTUCTHKAY

1. 3amayd MaTeMaTHYECKOM CTATUCTHUKH.

2. I'enepanbHast 1 BHIOOpOUHAst COBOKYIHOCTH. CriocoObI 00pa3oBaHUs BHIOOPOYHON COBOKYITHO-CTH.
3. Bunsl BapuallMoHHBIX PSIOB.

4. Omnupudeckas QyHKIUS paclpeeleHus U ee rpagudeckoe H300paxeHue.

5. Cpennss apupmeTnieckast BEIOOpKH. BapnanyonHslii pa3max.

6. Jlucriepcust U cpejHee KBaJApaTnieckoe OTKIIOHEHUE BBHIOOPKH.

7. CBolicTBa BBIOOPOYHBIX OLIEHOK: COCTOSATEIBHOCTD, HECMEIIEHHOCTh, A (PEKTHBHOCTB.

8. OrneHka MaTeMaTHYECKOTO OXKHUIAHUS TeHEPalIbHOM COBOKYITHOCTH 110 BHIOOPKE.

9. OueHka UCIepCHH TeHepaIbHOM COBOKYIHOCTH IO BBIOOpKE.

10. Omnpezenenne T0CTOBEPHOCTH BHIOOPOYHBIX CTATUCTUYECKUX MOKa3aTeseH.

11. JoBepurenbHeiii nHTEpBai. JloBepuTenbHas BEPOSTHOCTh (HAAEKHOCTH). TOUYHOCTD OLIEHKH.

12. JloBepuTenbHble UHTEPBANBI 11 OUEHKM MaTeMaTH4eCKOro OKUIAHUS HOPMAalbHOTO pacHpeseNeHus NPH H3BECTHOM
CpefHeM KBaIPaTHYECKOM OTKIOHEHUH .

13. Beruncnenne He00X0AuMOTro 06BEMa BEIOOPKH.

14. ITpumenenne kpurepus coryiacust [IMpcoHa NpH pelIeHHH 33a7a4u O COTJIACOBAHHOCTH TEOPETHUYECKOTO U




CTaTHCTHYECKOTO paclpeaeIeHuiH.

2. KOHTPOJIbHBIE BOITPOCHI 1 3AJTAHM S 17151 [TIPOBEJEHUS [TIPOMEXYTOYHOM ATTECTALIMH 110 UTOI'AM
OCBOEHVA JUCHUTUUIMHBI (MO Y JIS)
[IpomexyTouHas arrectanus npoBoanTcs B popme urorosoro konTpois (1K) mo mqucrmmumae:
Cemectp 1
®opwma: 3aueT
UK mpoBoauTcs B MUCBMEHHOU (opme
Bomnpocs! i moarotoBku k 3auety ( 1K)

L. Marpuipl: onpezeneHue, pasMep MaTpullbl. PaBeHCTBO MaTpull, BUIbI MaTPHIL.

2. JluneiiHple omepalyy HaJ MAaTPULAMHU, UX CBOWCTBA.

3. ‘VYMHOX€EHUE MaTpUll, €ro cBOIcTBa.

4. TpancnorupoBanue Matpuil. OOpaTHas MaTpHLa: ONpeeleHHe, TeopeMa CYIIeCTBOBAHUS, IIPABUIO HAXOXKICHUS (n=2).
5. CucreMbl JTMHEHHBIX anreOpaudecKuX ypaBHEHHMIl: onpeereHue, pelieHre, COBMECTHbIE, HECOBMECTHbIE,
OIpeIeNIEHHbIE, HEOIIPEACIICHHBIE, JKBUBAJICHTHBIE.

6. MartpuuHas 3anuch KBaJpaTHbIX CUCTEM JIMHEUHBIX yPaBHEHUN; pellleHHE KBaJPaTHBIX CUCTEM JIMHEHHBIX YpaBHEHUN ¢
MOMOILBI0 OOPAaTHOIN MaTpPHUIBL.

7. Omnpeznenuresyt BTOPOro M TPETHEro Hopsijika (onpeneneHne, npaBuia BEIYUCICHUsT). MUHOP U anrebpandeckoe
JIOTIOJTHEHHE.

8. Pemenne kBagpaTHBIX CUCTEM JIHMHEHHBIX ypaBHEeHui mo gopmymnam Kpamepa.

9. Bexropsl: onpeneneHue, Moxyib, HanpasieHnue. Knaccudukanus Bekropos. JInHeHbIE onepanyy HaJl BEKTOPaMHU.
Koopaunater BexTopa. JInHeliHbIe onlepaniii Ha/l BEKTOpaMU B KOOPAWHATHON (opme.

10. CkalsipHOE IPOU3BEIEHHUE ABYX BEKTOPOB: OIPEJCIIEHHE, €T0 CBOMCTBA. BhIUMCICHNE CKALIPHOrO IIPOU3BEACHUS B
KOoOpAUHATHOH (popme. MexaHMYeCKHii CMBICI CKAJIIPHOTO MTPOU3BEACHUSI.

1. BekTopHoe npousBeqeHUE ABYX BEKTOPOB: ONpPEEICHUE, CBOICTBA. BbluncieHne BEKTOPHOTO MIPOU3BEICHUS B
KoopauHaTHOH (opme. ['eomeTprnaeckuii © MEXaHUIECKUH CMBICITBI BEKTOPHOTO ITPOU3BEICHII.

12. CMemnraHHOe NPOM3BEJECHUE TPEX BEKTOPOB: ONpe/eleHUe, BEIYUCICHHE B KOOPAUHATHOH dopme. I'eomeTpudeckuii
CMBICIT CMEILIIAHHOTO ITPOU3BEACHHS. Y CIIOBHE KOMIIIIAHAPHOCTU TPEX BEKTOPOB.

13. Oomee ypaBHeHHe NpsiMOi. VccienoBanne o0IIero ypaBHeHHs MPSIMON. YpaBHEHHE MPSIMOH C YTIIOBBIM

K03 ¢unueHToM. YpaBHEHHE NPSIMOH, IPOXOSIIEH depe3 3aJaHHYI0 TOUKY B 3aJaHHOM HAIPaBJICHUH (YPABHCHUE ITydKa
NPSMBIX). YpaBHEHUE NIPSAMOH, IPOXOASALICH uepe3 ABe 3alaHHbIe TOUKH).

14. B3aumHoe pacnonoeHHe ABYX MPSAMBIX Ha IMJIOCKOCTU: YToJl, YCIOBHE MapaiielbHOCTH, YCIOBUE
MEePIEeHANKYIISIPHOCTH.

15. Kpussle BToporo mopsiaka: onpezeneHue, odmee ypaBHeHHe BTopoil cTeneHu. OKpy>KHOCTB: OIpe-AeleHHe,
KaHOHHYECKOE ypaBHEeHHE (BbIBOA). OcOOCHHOCTH OOIIEro ypaBHEHUS! BTOPOH CTENEHH A1 OIPEEICHHs OKPYKHOCTH.

16. Onurce: onpezesieHne, KAHOHNYECKOE YPaBHEHHUE, TOCTPOCHHE.

17. I'mnepbona: onpeneneHne, KAHOHUYECKOE YpaBHEHHE. ACHUMIITOTHI ruiiep6oisl. PaBHOOOUYHAs rumepOona.

18. [Tapabomna: ompeneneHue, BHIBOJ KAHOHHUYECKOTO yYpaBHeHUs. Paznuynble GopMbl mapadoiibl, ©X KaHOHHYECKHE
ypaBHEHUs, KOOPANHATHI (JOKYCOB, yPAaBHEHHS TUPEKTPHC, YEPTEHKH.

19. Omnpenenenne Qyukiun y=f(x), ee odmacTu onpeaescHnss 1 MHOXecTBa 3HaueHHH. CrocoOb! 3amanus QyHKINH.
20. IMpenen ¢yHKnMuU, ero reomerpudeckas uHTEpHIpeTays. OJHOCTOPOHHUE Mpeaensl GyHKIHUU. TeopeMsl CyIecTBOBaHHS
Y ¢IMHCTBEHHOCTH Ipeieia (PyHKIUH.

21. Ipenen GpyHKIMN Ha OECKOHEYHOCTH, OECKOHEUHBIH Mpeaen (GyHKIHUU B Touke. [IoHATHS OECKOHEYHO MAaJbIX U
6eckoHeuHO O0MBIION (QYHKINH U CBA3b MEX Iy HUMH. CBolicTBa OECKOHEYHO MAJBIX H O€C-KOHEYHO OONBIINX (pyHKIHUIL.

22. OcHOBHas TeopeMa TeOpUH TMpenesioB. TeopeMbl 0 npeaesax.

23. IlepBblii 1 BTOpOH crienUanbHbIE MPEETbl, CIEICTBHUS.

24. Omnpenenenne HENPEPHIBHOCTH (QYHKINMH y=f(X) B TOYKe W Ha MHOXecTBe. TOUKHM pa3phIBa M MX KJIACCH(HKAITIL.

HemnpepsIBHOCTB 21eMeHTapHBIX GyHKIU. ApudmMeTndyeckue onepanu Hal HeMpepeIBHBIME (yHKIMAME. [Ipupamienue
aprymMeHTa u npupainesue Gynkuun y=f(x). OnpeeneHue HEPEPHIBHOCTH (YHKINHU HA «SI3BIKE MPUPAILICHHI.

25. Omnpenenenne npon3BoaHor GyHkmu y=f(x). OOIIee MpaBmiio OTHICKAHUS MPOU3BOIHON. ['eoMeTprUuecKuil n
MEXaHUYECKHH CMBICT IPOU3BOTHOI.

26. VYpaBHeHHs KacaTeJIbHOH W HOpMalX K MJIOCKOCTU KpuBoil. Heobxoaumoe ycnoBue nuddepeHIupyeMoCcTH.
ITpousBonHast c0KHOH QyHKIMH.

217. OcHoBHBIe IpaBmiIa quddepernupoBanms: y=U+V, y=, y=U/V.

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

29. [TpousBoxHast QyHKIMY 33/laHHOM MTapaMEeTPUYECKH M HESIBHO.

30. Juddepennman gynkuun y=f(x), ero cBsa3p ¢ npupamenneM QyHkuun. [IpaBmro otsickanns nuddepernnana.
I'eomeTpruecknii cmbica quddepennnana. MEBapranTHOCTH (hopMBI AuddepeHImana.

31. [IpouzBonuble u AuddepeHranbl BICIIAX NOPSAAKOB QyHKIUH y=f(X). MeXxaHHUECKH CMBICII BTOPOIl MIPOU3BOIHOM.
32. [IpaBuno Jlonuranns.

33. Bo3spacraromue, yosBatomue GyHKIMN: onpeaeneHus, BuI rpadukoB. Heobxonmnmoe ycnosrue Bo3pacTaHus (yOBIBaHMS)
¢ynkiun y=f(x). loctaTouHoe ycinoBue Bo3pacTaHus (yObIBaHUS) QYHKIIUH.

34, OmnpezeneHne TOYKH MakcuMyMma (MuHEMyMa) GyHkiuu y=f(x). HeoOxoauMoe ycaoBre CyIIeCTBOBAaHHS dKCTpeMyMa

¢ynkm y=f(x). Onpenenenne KPUTHIECKOI TOUKH 1-0r0 poxa. JlocTaToUHBIE YCIOBHUS CYIIECTBOBAHUS IKCTpeMyMa pyHKuuu y=f
(x). [IpaBuIIO OTBHICKAHUS UHTEPBAIIOB MOHOTOHHOCTH U KCTPEMyMOB QYHKIUH Y={(X).
35. Omnpeznenenre BHIMYKIOCTH (BOTHYTOCTH) Tpaduka ¢pyHkunu. Heo6xonumoe yciioBre BBITYKJIOCTH (BOTHYTOCTH)




rpaduka pyHknuu y=f(x). JlocTaTouHbIe YCIOBUS BBITYKJIOCTH (BOTHYTOCTH) rpaduka GpyHKuu y=f(x).

36. Ompenenenne Touku neperuba. Heobxonumoe yciioBue cyniecTBOBaHUS TOUKH Hepernda rpaduka GyHKImY.
OmnpeneneHne KPUTHIECKOI TOYKH 2-0r0 poaa J[ocTaToYHbIe YCIIOBHS CYIIECTBOBAHMS TOYKH Iepernda rpaduka GyHKIHH.
IIpaBuIIO OTBICKAHMS HHTEPBAJIOB BHITYKJIOCTH, BOTHYTOCTH M TO4eK Ieperuda rpaduka Gpynxuun y=f(x).

37. ACHMITOTBI KPUBOIA: ONpezeneHne, BUAbl aCHMITOT. YPaBHEHHs! BEPTHKAIBHBIX ¥ HAKIOHHBIX ACHMIITOT.

Cemectp2
®dopma: 3K3aMeH
MK npoBoauTcs B MUCbMEHHON hopme
Bompocs! st monroroBku k 3x3aMery( UK)

1. Omnpeznenenue nepBooOpa3Hoil GpyHKIMHU, TeMMa 0 iepBoodpa3HbIX. OnpenesneHre HeonpeAeIeHHOro HHTerpana, ero
reoMeTpuydeckuii cMbicil. Teopema cyimecTBoBaHus UHTErpana. OCHOBHbIE CBOIICTBA HEONPEIENEHHOIO HHTErpana

2. HHTerpupoBaHne 1O 9acTsAM IJIs HEOTpeIeIeHHOTO HHTerpaia: GopMyia, OCHOBHBIE CIIydal HPHUMEHECHHS.

3. 3aMeHa NepeMeHHOIl B HeolpeeleHHOM HMHTETpaie, HHTETPUPOBaHUE UppalloHaIbHOCTel. HTerpupoBanue (QyHKIHH,
coJieprKallliX KBaJpaTHBIN TPEXUIICH.

4. 3amaun, MPUBOIAIINE K MMOHATHIO ONPEICIIEHHOTO HHTETpajla: a) 3aj1ada O VIO KPUBOJIWHEHHOH Tpanenun; 0)
3aja4da 0 Macce MPSIMOIMHEHHOTO HEOTHOPOAHOTO CTEPIKHS.

5. WnrerpanbHas cymma. OnpesieneHue onpeaeeHHOro HHTerpana. Beruucienue onpeaeneHHoro HHTerpana mno ¢opmyie

Hetorona-Jleiibnnma. ['eomeTpruueckuii 1 MEXaHWYECKUI CMBICIIBI OTIPEAEIEHHOTr0 HHTerpaia. OCHOBHBIE CBOWCTBA ONPE/ICNICHHOTO
UHTErpana.

6. WuTerpupoBaHue MO 4acTsSIM B OMpPEICICHHOM WHTErpaie. 3aMeHa MepeMEeHHON B ONpENeIeHHOM HHTErpare.

7. Brruncenne miomaneit miockux Guryp. BeraucieHne o0beMOB TN BpalCHUs.

8. HecoOcTBeHHBIE HHTETPAIBI ¢ OECKOHSYHBIME TIpeelIaMi UHTETPUPOBAHNSI.

9. Juddepenunancueie ypaBaeHus 1-ro nopsaka (AY I): onpeneneHue, BB 3alKCH, pEelICHHE, HAYaIHLHOE YCIOBHE.

Teopema Komm (cymecTBoBaHUe U €TMHCTBEHHOCTH pelieHus AuddepeHuanbHoro ypasaenus 1-ro nopsaaka). AY I c
Pa3IENeHHBIMH 1 Pa3/ieIISIOMINMHUCS IEPEMEHHBIMH.

10. Jlunetinoe nudepeHmambHOe ypaBHEHHE 1-T0 TIOpsAKa: ONpeeNieHre, BI I, HaX0XKICHUE OOIIEeTo PenIeHusI.
Ypasuenue bepnyiu.

1. JuddepennynansHple ypaBHEHUs 2-T0 MOPSAAKA: ONPEACICHUE, BUBI 3aIIMCH, PELICHNE, Hauallb-HbIE YCIOBHS.

12. OpHoponHbIe THHEHHBIE TU((hepeHInaTbHbIe YPaBHEHHUS 2-T0 TOPSIKA: ONpeIeieHne, CBOHCTBO ero pemennii. Teopema

0 CTPYKTYpe OOIIEro pemeHus 0HOPOIHOTO JIHHEeHHOTo nuddepeHnnansapie ypaBHEHNS 2-T0 opsiaka. Teopema o CTpyKType
0011ero perieHus: HeOJHOPOIHOTO JTU-HEHHOTo TuddepeHInanbHbIe yPaBHEHUS 2-T0 MOpsAKa.

13. HaxosxzeHne o0miero pemeHus oJHOPOAHOrO JIMHEHHOTO anddepeHIansable ypaBHEHUs 2-T0 MOPSAKa C MOCTOSHHBIMH
K03(UIMEHTaMH B CITydasix, KOT/Ia KOPHU XapaKTEPUCTHIECKOTO YPaBHEHUS: a) ICHCTBUTEIBHEBIC U Pa3INIHbIe; 0)
JeHCTBUTEIBHBIC H PABHBIC; B) KOMIUIEKCHO CONPSXKECHHEIE.

14. Merton noabopa 4acTHOTO peleHHs HEOAHOPOIHOTO JIMHEHHOro MU pepeHInatbHble YpaBHEHUS 2-TO MOpsAKa C
TIOCTOSTHHBIME K03()(QUINEHTaMH B CITydasx, KOT/Ia IIpaBasi 9acTh ypaBHEeHHS UMeeT BU: a) f(X) =Pn (x) * eox; b) f(x) =ewx ¢

( Mcos yx + Nsin yx ).

15. CoObITus. Bunpl coOBITHIA: JOCTOBEpHBIE, HEBO3MOXKHBIE, Clly4yaiiHble. Buabl ciydaliHbIX COOBI-TUI: HECOBMECTHBIE,
COBMECTHbIE, PABHOBO3MO>KHbIE, €IMHCTBEHHO BO3MOsKHbIe. [TosHas rpynma coObiTiil. [IpoTHBOIIONOXKHBIE COOBITHS.

16. Yacrora. OTHOCUTENBHAS YAaCTOTA. KJIACCUUECKOE U CTATUCTUUYECKOE OIPEAEICHUE BEPOSATHOCTH.

17. Anre6pa cobsituit. Cymma coObiTuil. TeopeMsl cIokeHHs BEPOSATHOCTEH HECOBMECTHBIX M COB-MECTHBIX COOBITHH.
ITpousBenenue codbiTHii. TeopeMa yMHOXKEHHs BEPOATHOCTEH U ee CIeICTBHS.

18. [ToBTopenue ucnviranuii. opmyna bepHysum.

19. Cryuqaitaere Bemnauasl (CB): muckpernsie (JICB) u HenpepssHele (HCB). 3akoH pacmpeneneHus JUCKPETHOI

ciydaiiHOM BenuuuHbL. Psan pacnpenenenus. MHOroyroiabHuK pacnpenenenus. Oynkuus pacnpenenenus CB: onpenenenue,
rpa¢uk, cBoiictBa. [InotHOCTh pacnpenenenus HCB u ee cBoiicTBa.

20. Marematnueckoe oxunanue JJCB u HCB: onpenenenne u BeIYUCIEHUS CBOMCTBA. Jlucrepcus u cpeaHee
KBaJlpaTHUECKOe OTKIOHEHHE: OIpe/ieieHe U BRIYHCIICHNE; cBolicTBa aucnepcnu st ICB u HCB.

21. HexoTopele cTangapTHbIe pacnpenesieHus: OHHOMUAIBHOE, pABHOMEPHOE, HOPMAIIbHOE.

22. OCHOBHBIC 3a[]adl MaTeMaTHYECKOH CTaTHCTHKH. ['eHepaiibHast W BHIOOPOYHAsT COBOKYITHOCTH. BHIIBI BapHaIlMOHHBIX
psnoB, ux rpadugeckoe m3odpaxenue. CriocoOsl 06pa3oBaHUS BEIOOPKH.

23. [Tokaszarenu neHTpa pacupefeseHus: CpeHss BEIOOpOUHas, MOJla, MeIMaHa.

24. ITokazaTenu BapHalM CTaTUCTUYECKUX pACHpEAENeHUN: SMIUPUYECKas AUCTIEPCHUs, CpelHEE KBapaTHIECKOe
OTKJIOHEHHE, Kod(pduImeHT BapHanuu. ACHMMETPHS U SKCIIECC.

25. IonsATHE CTaTHCTHUECKHUX THIOTE3, obliee MpaBmIo ux npoepku. Kputepuit cormacus ITupcona ( 2).

26. CBoiicTBa BHIOOPOYHBIX OILEHOK: HECMEIIEHHOCTB, COCTOSATENBEHOCTD, 3()(EKTHBHOCTb.

27. VHTepBanpHOE OLlEHWBaHHE MapaMeTpoB. JJOBEpUTEIBHBIN HHTEPBAT JJISI MATEMATHIECKOTO OXHIAHUS U CPEITHETO

KBaJ[PaTHUECKOTO OTKJIOHEHHS. Brrarcienne oo0beMa BEIOOPKH.
TecToBBIC MaTEepHANIBI AUCIUIUTMHEI «Marematuka» Ha kadeape. UK mpoBoauTcs B mIChMEHHOM (opme.

[MPUMEYAHUE: TecToBble MaTepHanbl TUCIMIUINHEI «MaTeMaTuka» XpaHaTcd B OyMaXHOM BHUIE Ha Kadexpe.




6.2. TeMbl NUCbMEHHBIX PadoOT

Cemecrp 1:

Tema pacuerHo-Tpaduueckoit padoTel TK-2 «JIuHelHas U BEKTOpHAs anredpa. AHAIUTHYSCKAs TEOMETPHSDY
CrpykTrypa pacdaé€THo-rpaduaeckoit paboTHL,.

IIpuBectu pemieHne 3aay U cAeAaTh HOCTPOCHUSL.

3amaga | Pemmts cuctemy ypaBHeHUi 1o popmymam Kpamepa.

3amaua 2 BekropHas anrebpa.

3amaua 3 JlaHBI KOOPAMHATHI BEpUIMH TpeyronbHuka ABC.

TpeOyercs Hatitu: 1) mepumetp TpeyroipHuka ABC; 2) ypaBHEHUs CTOpOH; 3) ypaBHEHHS MEANAH, TIPOBEIEHHBIX U3 BEPIIUH A 1
B, 1 TouKy nepecedeHus MeIIaH;

4) ypaBHeHue BrIcOTHl AH, mpoBen€HHOI U3 BEPIIMHBI A U JUIMHY 3TOH BBICOTHI; 5) ypaBHEHHE NPSMOMN, MPOXOISIIEH Yepe3 TOUKyY
A, mapaiensHo npsimoii BC.

3amaga 4 I1o 3aJaHHBIM ypaBHEHHUSAM OIPEETUTh Ha3BaHHUE, BU JIMHUH W IOCTPOUTH HX

JIMTEPATYPA
MMPUMEYAHUE: ucxonusle n1aHHbIE XpaHSITCSA B OyMa)XHOM BHJIE HAa COOTBETCTBYIOIIEH Kadenpe

Cemecrtp 2:

Tema paboTsl: «MaTeMaTn4ecKast CTATHCTHKA.

Crpykrypa pacu€THo-rpaduaeckoit paboTs
1. 3anucare 1aHHBIE HAOTIOACHUS COTJIACHO MOIyYEeHHOMY 3a/1aHHUIO.
2. BBIOTHUTE CBOJIKY JaHHBIX HAOJFOICHNS W TIOCTPOUTH CTATUCTHIECKOE pacipeieieHHe BEIOOPKH.
3. ITocTpouTs MONHUTOH U TUCTOrpaMMy. 1o By rECTOrpaMMBl (MITH MOJIMTOHA) BEIBUHYTH THIIOTE3Y O 3aKOHE PacIpeIeIeHHs
HCCIIEyeMOH ClydaiiHOM BETMYHMHBI.
4. BbIUNCINTE OCHOBHBIE CTATUCTHYECKHE [TOKA3aTEIH: BHIOOPOUHYIO CPEIHION0, BHIOOPOUYHYIO TUCHEPCHIO, CPEAHEES
KBaJpaTHUECKOe OTKIOHEe "HHUE U K03 HUIMeHT BapHaly. /{11 HOpMaIBHOTO paclpeieeHus HalTH TT0Ka3aTeNnn Mep KOCOCTH U
KPYTOCTH.
5. Boruncauth ommOKY MOIY4YE€HHBIX CTATUCTUUECKHX MOKa3aTeIel U OLe HUTh UX JOCTOBEPHOCTb Ha 5 %-HOM ypOBHE
3HAYMMOCTH.
6. ITpoBeputs 1o KpuTepHio cornacus [Inpcona (KpuTepuio ¥2) BEIABHHYTYIO THIIOTE3Y O 3aKOHE pachpeaeneHus. [loctponts
rpaduk TeOpeTUIeCcKOo MIOTHOCTH PacIpeeIeHuUs.
7. JIng HopMaIbHOTO paclpeeneHUs] HAUTH JOBEPUTENbHBIE HHTEPBANbl CPEIHETO 3HAYEHUS, CPETHETO KBAIPaTHIECKOTO
OTKJIOHEHUS U K03 (UIMeHTa BapHaIiuy B TeHepabHOM COBOKYITHOCTH Ha 5 %-HOM YpOBHE 3HAYHMOCTH.
8. IIpoBecTH aHaAIU3 PE3YJIBTATOB U CAEIATH BBIBOBI.

JINTEPATYPA

ITPUMEYAHUE: ucxonusle naHHbIE U OJAHK 3aJaHUS XpaHITCs B OyMa)XXHOM BHJE Ha Kadenpe

6.3. @OH/1 OLIEHOYHBIX CPEICTB

1. IIOKA3ATEJIW, KPUTEPUU U IKAJIbI OHEHMBAHWA KOMITETEHIITUN

Orernka c(hopMUPOBaHHOCTH KommeTeHIi y cTyaenToB HUMU JIonI'AY u BbICTaBICHUE OICHKH MO OTACIBHON TUCIMITIMHE
BeJIeTCS

CIEIYIOIIMM 00pazoM:

- IUIsL CTYJIGHTOB O4HOH (hopMBI 00Y4eHHUSI HTOroBast OLIEHKa MO JUCIUILIMHE BbIcTaBistercs o 100-0auibHON cucreme, a 3aTeM
MEPEBOUTCS B OLIEHKU «OTIIMYHO», «XOPOILO», «YJOBIETBOPUTEILHO, «HEYJOBIETBOPUTEILHOY, «3aUTEHO» U «HE 3a4TEHOY;
- JUISL CTYZCHTOB 3a09HOH W 09HO-3209HON (pOpMBI 00yUCHHUS OIIEHHBACTCSA 110 MATHOATUTFHOM IMIKAIe, OIIEHKAMU «OTIMIHOY,
«XOPOLIOY,

«yZIOBIETBOPHUTENBHOY, «HEYJOBIETBOPUTEIBHOY; «3AUTEHO» UIIU «HE 3aUTEHO».

BeIcokwit ypoBeHb OCBOCHUS KOMITCTEHIINI, HTOTOBAS OIIEHKA IT0 AUCIHIUINHE «OTINIHO» W «3auTeHo» (90-100 6amros):
riry6oKo U

MPOYHO YCBOMJ MPOTrPaMMHBIN MaTepHall, HCUEPIIBIBAIOLIE, TIOCIEJ0BATENBHO, YETKO U IOTHYECKU CTPOHHO €ro U3JIaraeT, yMeeT
TECHO

YBSI3BIBATh TEOPHIO C MIPAKTHKOI, CBOOOTHO CIIPABIIACTCS C 331a4aMHy, BOIPOCAMHX B APYTHMH BHIaMH IIPHMEHEHUS 3HAHHH,
IpUyYeM He

3aTpyAHSETCS C OTBETOM IIPH BUJOM3MCHEHUH 3a/IaHUi, HCIIOIB3YET B OTBETE MaTepHal MOHOrpaduueckoi IuTeparTypsl,
IIPaBUIBHO

00O0CHOBBIBACT MPUHATOE PEIICHNE, BIAJEeT PA3HOCTOPOHHUMHY HABBIKAMH U IIPHEMaMH BHIITOTHEHHS IPAKTUYECKHUX 3a4ad.
CucteMHO U

TUTAHOMEPHO PaboTaeT B TCYCHHH CEMeCTpa.

[ToBEIIIEHHBI yPOBEHb OCBOCHHSI KOMIIETCHITNH, HTOTOBAsI OLICHKA TI0 TUCIUIIMHE «XOPOIIO» WK «3auTeHo» (75-89 6amoB):
TBEPAO

3HAeT MaTepual, TPaMOTHO M IO CYLIECTBY M3JIaraeT ero, He JOIMyCKas CyIIEeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC,
IIPaBUIBHO

IPUMEHSET TEOPETUUECKHE MOI0KEHHS IPH PELISHNH IPAKTUIEeCKUX BOIIPOCOB U 33/1a4, BlIafieeT HEOOXOIUMbBIMU HAaBBIKAMHU H




npueMaMu
uX BbINoONHEHUs.. CHCTEMHO U IIIaHOMEPHO paboTaeT B TEYEHUH CEMECTPA.
IToporoBeIi ypoBEHs OCBOCHHUS KOMITETECHITHH, HTOTOBAs OIICHKA 10 JUCIUILUTHHE «yIOBICTBOPUTEIHHO» WIH «3auTeHO» (60-74

Oarmna):

HUMECT 3HaHUA TOJIbKO OCHOBHOI'O MaTe€pHajia, HO HE YCBOMWJ €ro aeTaneﬁ, JOIIyCKAe€T HETOYHOCTHU, HEAOCTATOYHO IMTPABUJILHBIC

(hopMyTUPOBKH, HAPYIICHHS JIOTHYESCKOM MOCIIETOBATEIFHOCTH B M3JIOKCHUH IPOIPAaMMHOTO MaTepralla, UCIIBITHIBACT 3aTPYIHCHUS

npu

BBINOJIHEHUN TIPAKTHYECKUX padoT.
IToporoBeiii ypoBeHb OCBOCHHUS KOMIIETCHIMI HE C(DOPMHUPOBAH, HTOTOBask OLCHKA 110 JUCIHUIUIMHE «HEYIOBICTBOPUTEIEHOY UITH
«He3auTeHO» (MeHee 60 0asIoB): HE 3HACT 3HAYMTEIFHOM YacTH IPOrPaMMHOTO MaTepralia, JOIyCKaeT CYIIeCTBEHHbIEC OIINOKH,
HEYBEPEHHO, ¢ OOJBIIIMU 3aTPyIHEHUSIMH BBIIOJIHIET MpakTHUeckue paboTsl. Kak mpaBuiio, OLEHKA «HEYAOBICTBOPHTEIHEHO
CTaBUTCS
CTy/IeHTaM, KOTOPBIC HE MOTYT IPOJOJDKHTH 00ydeHUE 0e3 JOIMOTHUTEIBHBIX 3aHATHI IT0 COOTBETCTBYIOIICH AUCIUILINHE.
Kpurepun oneHKH ypoBHS CHOPMHPOBAHHOCTH KOMITCTEHIIMH 1 BBRICTABICHHE 0AJUTOB MO pacyeTHO-Tpadmdeckoi pabore
(XKOHTpONBHOI
pabote) (10 10 6amioB, 3a4TEHO/HE3aYTEHO): COOTBETCTBHE COCPIKAHUS pabOThI 3aJaHHIO; TPAMOTHOCTh U3JI0XKEHUSA H Ka4eCTBO

oopmieHnst pabOTHI; COOTBETCTBHE HOPMATHBHBIM TPEOOBAHUAM; CAMOCTOSTEIBHOCTD BHIIIOJTHEHHS pabOTHI, ITyOHHA TPOpadboTKN
MaTtepuaa; NCTIOIb30BaHNE PEKOMEHIOBAHHOH 1 CIIPaBOYHOM JINTEPATypPhI; IPABIILHOCTE BBITOJHEHHBIX PacueTOB U rpagudecKon

YacTH;

000CHOBAaHHOCTD M JOKa3aTeJIbHOCTH BBIBOJIOB.
2. METOJJUYECKHWE MATEPUAJIBI, OITPEJEJIAIOIIME IMTPOLIEAYPBI OLIEHVBAHU S 3HAHUWM, YMEHUY,
HABBIKOB U
(MJIN) OIIBITA OEATEJIBHOCTU, XAPAKTEPU3YIOUIUE DTAIIBI ®OPMUPOBAHU A KOMIIETEHLINIA

OO0mMii TOPSIIOK MPOBECHHUS POIICAYPHI OIICHUBAHYSI 3HAHUM, YMEHHA, HABBIKOB U (WJIH) OIBITA IS TEITLHOCTH, COOTBETCTBHE
WHINKATOpaM JOCTIKEHHS COPMHUPOBAHHOCTH KOMITIETEHIINN OMIPEIeNICH B CIEAYIOMINX JIOKATbHBIX HOPMAaTHBHBIX aKTax:

1. ITonoxxenue o Tekyiel arrecranuu 3HaHuii o0yyaromuxcs B HUMU JITAY (B neicTByIOIIEH peaKLnm).

2. ITomoxeHue 0 NPOMEKYTOYHOM aTTecTaluy 00yJaloMnXCs 10 MporpaMMaM BEICIIEro 00pa3oBaHus (B ACHCTBYIOLICH pelaKIiN).

JIOKyMeHTHI pa3MelIeHsI B CBOOOIHOM JocTyme Ha odurmansHoM caiite HUMU Jlon’AY https://ngma.su/ B pazaene: [ maBHas
ctpanuna/CeneHus 06 00pa3oBaTenbHON opraHu3anu/JIokansHpIe HOPMAaTUBHBIC aKTHI.

6.4. IlepeyeHb BU/IOB OIIEHOYHBIX CPEICTB

1. OHEHOYHBLIE CPEJICTBA TEKVYIIIEI'O KOHTPOJIA:
- TECTHI MJIM OMIIETHI TS IpoBeaeHus mpomMexyTouHoro kKoutpouis (ITK). Xpansrces B OyMakHOM BH/E Ha COOTBETCTBYIOIIEH
kadenpe;
- pa3aensl HHAUBHUYaTbHBIX 33aHuH (MMCbMEHHBIX PadoT) 00yUJaromuXCs;
- 3a]1a4M U 3a0aHuUs.

2. OLIEHOYHBIE CPEJICTBA ITIPOMEXYTOYHOM ATTECTALIAU:
- KOMIUIEKT OMJICTOB JIJIS 9K3aMeHa/3aueTa. XpaHUTCs B OyMaKHOM BHJE Ha COOTBETCTBYIoIIEH kadenpe. [Toanexxutr exxeroqHoMy
OOHOBJICHHMIO U NepeyTBEPXKACHHIO. HKCII0 BapuaHTOB OMIETOB B KOMIUIEKTE HE MCHEE YNCIIa CTYACHTOB Ha 9K3aMeHe/3auere.

7. YHEBHO-METOJANYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMenayemas Jqureparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTENN 3araBue W3narenscTBO, TO
JI1.1 |Macnak O.H., Matematuka. Teopust MHOXKECTB, SJIEMEHTHI JIOTHKH, TuHeiHas 1 | HoBouepkacck, 2017
Ky3zuenosa M.B., BEKTOpHAs anredpa, aHaTUTHYCCKasi TEOMETPHS Ha INIOCKOCTH H
Poroznna 10.C. B IIPOCTPAHCTBE, SIIEMEHTHI TOITOJIOTHH: ydeOHoe rmocodne Ui
CTYZAEHTOB BCeX HampasleHuil [1 xypca 6akanaBpuatal : B 6
qacTax
JI1.2 | bamnsx U.M., Marematuka. HTerpansHoe ucurciaeHue: yaeoHoe mocooue aus | HoBouepkacck, 2017
Porosuna 10.C., CTYJICHTOB BCeX HarpaBiieHHi [1 kypca OakanaBpuatal : B 6
Kysneunosa M.B. 4acTx
JI1.3 [Ky3uemnosa M.B., Maremaruka. J{uddepeHnuansHeie ypaBHeHHS: yaeOHOE HoBouepxkacck, 2017
Bapsimnukosa E.B., nocoOue Ui CTYACHTOB BceX HampaslieHui [1 kypca
Macnak O.H. OakaraBpuaTa) : B 6 yacTsax
JI1.4 |Porosuna 10.C., Marematuka. Teopust BepoITHOCTEH: yaeOHOE TocoOue s Hosouepxkacck, 2017
Bapsimnukosa E.B., CTYZEHTOB BCeX HampasleHuil [1 xypca 6akanaBpuatal : B 6
Ky3zuenosa M.B. qacTax
JI1.5 | Bapeiunukosa E.B., Marematuka: Kypc JICKIHA i 0aKkaaaBpoB BCEX HAIPAaBJICHUH Hosouepxkacck, 2018
Ky3znenosa M.B.,
Macnak O.H.
JI1.6 |bapemankosa E.B., Maremaruka: Kypc JTeKIui [y OakanaBpoB Bcex Hampasienuii] | HoBouepkacck, 2018
Kyzuenosa M.B., Cemectp II
Banmsax .M.,
Macnak O.H.




ABTOPBI, COCTaBUTEIIN

3arnaBue

W3naTenbcTBO, TOI

JI1.7 | Beperennukos B. H. OreMeHTHI BEKTOPHOM anreOpsl: yaeOHoe mocobue Mocksa ; bepnun: Jlupekt-
Menua, 2018
7.1.2. JlonosHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTABHTEIIN 3arnaBue W3znarenbcTBo, roj
JI2.1 | bapeimaukosa E.B., Marematuka. JIuneitHas u BeKTopHas anredpa, aHaTUTHIECKast Hosouepxkacck, 2018
bamnsax .M., reomeTpus. BBenenue B maTemarnueckuit ananus. [lpenensr.
Kysneunosa M.B., [MpousBomHas: COOPHUK 3aja4 U YIIPKHEHHUN [T OaKaIaBpoB
Macnak O.H. Bcex 00pa3. HampaBieHU OYHON U 3a04HON (HopM 00yUeHHS |
JI2.2 | Beperennukos B. H. COopHHUK 33124 IO MaTeMaTHKe : aHAJTUTUYECKasi TEOMETpUSI: Mocksa ; bepnun: Jupekt-
y4eOHoe mocooue Menua, 2018
JI2.3 | Beperenuukos B. H. COOpHUK 3a1a4 [0 MaTeMaTHKe : SJIEMCHTHI BEKTOPHOM anreOpsl: | Mocksa ; bepnun: [Jupext-
yaebHOe mocodue Menwua, 2018
J12.4 | XKykosckasa T. B., Beicmras maTemMaTHKa B IpUMepax U 3ajadax: yaebHoe Tam608: ®I'BOY BIIO
Monokanosa E. A., 9JIEKTPOHHOE M3/IaHue : B 2 4acTsIX "TI'TY", 2018
Ypycos A. 1.
7.1.3. MeTtoanyeckue pa3padoTku
ABTOpBI, COCTABHUTEIIH 3armaBue WznarenscTBo, TO
JI3.1 | HoBoyepk. nHX.- Marematuka. JInHeiHas 1 BeKTOpHas anreOpa. AHaIUTHYECKas Hosouepxkacck, 2017
MEIHOp. HH-T TEOMETpHS: METOIMUECKHE YKa3aHMS K BEITTOJHEHHIO PACUeTHO-
Honckoit I'AY, xad. rpaduyeckoi pabotTel At 6akanaBpos I kypca ouHOIl hopMEI
BulBP ; coct. M.B. 00y4eHHs BCeX HANpPaBICHUNA
Kysnenosa, .M.
bamnsik, O.H. Macnax
JI3.2 | HoBoYepk. uHxX.- MaremaTtuka. MaTemaTuyeckasi CTaTUCTHKA: METOIMYSCKHE Hosouepxkacck, 2017
MEITHOP. HH-T YKa3aHUs K BHIIIOJIHEHHUIO PACUeTHO-TpadUuecKoil paboThI Iist
Honckoii 'AY, xad. OakaaBpoB | kypca ouHOI1 hopMBI 00YUIEHHSI BCEX HAIIPaBICHUH
BullBP ; coct. E.B. OYHOTO O0y4eHHS
BappiiHukoBa
7.2. Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHMKAIMOHHOM ceTu ""UnTepHeT"
7.2.1 oduuuansueii caiit HUMU ¢ goctynom B WWWw.ngma.su
ANIEKTPOHHYIO OHOIUOTEKY
7.2.2 EnnHoe okHO mocTyma K o0pa3oBaTelnbHbIM pecyp-caM | window.edu.ru/catalog/resources?p _str=MaTeMaTHKa
Paznen — Maremaruka
723 Poccwuiickast rocynapcTBeHHas 6ubanoreka ((hoHxa https://www.rsl.ru/
ANEKTPOHHBIX JOKYMEHTOB)
7.2.4 BecrutatHas 6ubnuoreka 'OCToB u cTaHIapTOB http://www.tehlit.ru/index.htm
Poccun
7.2.5 [MopTan y4eOHUKOB ¥ JUCCEPTAIHIA https://scicenter.online/
7.2.6 YHuBepcureTckas HHpopMannonHas cucteMa Poccust | https://uisrussia.msu.ru/
(YUC Poccus)
7.2.7 OnexkTpoHHast 6uOIMOTEKa "HayYHOE HacIeaHe http://e-heritage.ru/index.html
Poccun"
7.2.8 DneKTpoHHas OMOIHOTeKa YIeOHUKOB http://studentam.net/
7.2.9 CnpaBouHas cuctema «KOHCYJIbTaHT TUTFOCH Cornamenne OVS s pemenuit ES #V2162234
7.2.10 CrnpaBouHas cuctema «e-library» JInnensnonnslit torosop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T
7.3 IlepeyeHb NPOrpaMMHOro odecneyeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cy6nunensuonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaita Tpeitn»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
7.3.2 Dr.Web®DesktopSecuritySuiteArTuBupyc K3+ [IY TocynapcTBeHHBIN (MyHHIIUTIATBHBIN) KOHTPAKT Ne
PIIA06150002 ot 15.06.2021 r. Ha nepenauy
HEHCKITIOYHUTEIBHBIX ITPaB Ha MCIIOIb30BAHUE IPOTPaMM IS
SBM 000 «AWUTU LIEHT»
733 AdobeAcrobatReader DC JIntieH3MOHHBII JOTOBOP HAa TIPOTPaMMHOE 00ECIICUeHUE IS
HEepPCOHATBHBIX KOMITbIOTEpoB 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 IIporpammMHas cuctema aist oOHapykeHus TeKCTOBbIX | JImmensnonusiit morosop Ne 3343 ot 29.01.2021 r.. AO
3aMMCTBOBaHMI B y4eOHBIX U HAYYHBIX paboTax «AHTUIIIATHAT»
«Antumnaruar. BY3» (uatepHer-Bepcus);Moayb
«IIporpaMMHBII KOMIUTEKC TIOUCKA TEKCTOBBIX
3aMMCTBOBAHHI B OTKPBITHIX HCTOYHUKAX CETH
HUHTEPHET
7.3.9 MS Windows XP,7,8, 8.1, 10; Cyo0mnunen3nonssiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
7.3.10 MS Office professional; CyO6mureH3noHHbIH goroBop Ne502 ot 03.12.2020 . AO
«Cod1Jlaita Tpeitn»
7.3.11 Microsoft Teams [IpenocrasnsieTcs 6ecriaTHO
7.4 Tlepevyenb UHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 Bazer manabx OO0 "IIpecc-Uudopm" (Korcynsrant | https://www.consultant.ru
+)
7.4.2 Baser nanueix OOO "PernonanbHbIH
nH(GOPMAIMOHHEIA HHACKC IIUTHPOBAHAS"
7.4.3 bazer manabix OO0 HaywHast aneKTpoHHAsS http://elibrary.ru/
6ubnuorexa
7.4.4 Bazpr nanasix OO0 "T'poce Cucrem.Mudopmarus u http://www.rpoccundo.pd
peuieHus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUMIIJINHBI (MOZYJIsT)
8.1 17 [oMenieHne yKOMITIGKTOBAHO CIICIIHATN3UPOBAHHOW MEOEIIhIO U OCHAIIICHO KOMITBIOTEPHON
TEXHHUKOH ¢ BO3MOXXHOCTBIO OAKITIOUEHHS K ceTH «VIHTepHeT» 1 obecriedeHneM JoCTyTa B
UIEKTPOHHYIO HHPOpMaNUOHHO-00pazoBaTensHyto cpexy HUMMU Jlonckoit TAY: Kommstotep Pro-
511 = 12 wrt.; Monwurop 17" KK VS — 12 wir.; IIpuntep — 1 wir.; PaGoune mecTa cTy1eHTOB;
Pabouee MecTo mpenogaBarens.
8.2 2413 CrienanbHOE MOMENICHNE YKOMITICKTOBAHO CIICITUATU3UPOBAHHOM MEOECITBIO U TEXHHISCKHUMU
CpeAcTBaMU 00yYEHHUsI, CITyKAIIUMU [T IPeACTaBIeHus] HHGopMaIuu OOJBIION ay TUTOPUH:
Habop nemoHcTpanmonHoro obopyaoBanus (mepenocHoit): Hoyroyk RUintro — 1 wT., mpoexktop
NECVT- 1 wr. ¢ 3kpanoM — 1 mit.; Y4eOHO-HarmsaHbIe mocobus — 5 mT.; Jlocka — 1 mT.; Paboune
MecTa CTyAeHToB; Pabodee MecTo mpemomaBaTems.
8.3 352 CrnenuanbHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHENHUATI3HPOBAHHON MEOENbI0 H TEXHHIeCKUMU
CpeAcTBaMU 00yUeHHsI, CITyKAIllUMU [T IpeAcTaBieHus: nHdopmanuu 6onbIoit aynutopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyI0BaHus (epeHOCHO!): HOyTOyK ASUS - 1 miT., MyJIbTUMETHITHOE
BHJCONPOCKIIMOHHOE 00opynoBanue: [Ipoextop View Sonic Pj556D — 1 mT. ¢ 9kparom — 1 miT.;
YuebHo-HarmsaHbIe mocobus; JJocka — 1 mr.; TpuOyna; Pabouune mecta ctyaentos; Pabodee mecto
MIPEHOAaBaTeIs.

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JISA)

1. [Tonoxxenue o Tekyuien arrecranuu odyuaromuxcs B HUMU JITAY : (BBeaeHo B AeiicTBre nmpuka3zom naupektopa Nel19 ot 14
HIOJIS

2015 r.) / HoBouepk. max.-menuop. MH-T JloHckoi 'AY .- HoBouepkacck, 2015.- URL : http://ngma.su (nata oOpamieHust:
27.08.2021). -

TeKCT : 3IeKTPOHHBII.

2.TunoBble GOPMBI TUTYJIBHBIX JINCTOB TEKCTOBOW JTOKYMEHTAIINH, BBITIOJIHAEMON CTyJJeHTaMH B yueOHOM nporniecce / HoBouepk.
uHK.-Mennop. uH-T JloHckoit [AY .- HoBouepkacck, 2015.- URL : http://ngma.su (zata obpamenus: 27.08.2021). - Texer :
3JIEKTPOHHBIH.

3. ITomoxeHue 0 IPOMEKYTOTHON aTTecTaluy 00YJAIOMINXCS 110 IPOrpaMMaM BBICIIEro 00pa3oBaHUS : (BBEICHO B AeHCTBHE
MPUKa30M

nupexkropa HUMU Honckoi I'AY Ne3-O/ ot 18 suBaps 2018 r.) / HoBouepk. umx.-menuop. uH-T JJonckoii 'AY.- HoBouepkacck,
2018. -

URL : http://ngma.su (gara oopamenus: 27.08.2021). - TEKCT : 3IEKTPOHHBIH.




11. IOTIOJTHEHUA 1 UBMEHEHHSA B PABOYEN ITPOTPAMME

B pabouyio nmporpammy Ha 2022 - 2023 yueGHbI rox BHOCATCS CICAYIOILHE AOMOTHEHHS H H3-
MEHEHH - OOHOBJIEHO U aKTyalIH3UPOBaHO COIEepKaHHe CIEAYIOMHX Pa3elioB U Moapa3ienoB paboueii

nporpamMMmei:

8.3 CoBpemennbie npodeccHoHAILHBIE §6a3bI H HHOOPMANMOHHBIE CIPABOYHBIE CHCTEMBI

Bazs1 manapx OO0 "TIpecc-Uudopm" (KorCymb-
TaHT +)

Horoop Ne01674/3905 ot 20.01.2022 ¢ OOO
"TIpecc-Uadopm" (KoHcynbTaHT +)

baser qarneix OO0 "PernonanbHelil HHbOpMAaLK-
OHHBIH UHIEKC LUTHpOBaHUA"

Horoeop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
TMOHAJTBHBIA HHGOPMAIIHOHHBIH HHIEKC ITHTHPO-
BaHusn"

Bazs1 nanapx OO0 HayyHas snexTpoHHas 6HO-
JHOTEKa

JIuneH3nOHHBIH IIOTOBOP Ne SIO-
13947/18016/2021 ot 07.10.2021 OOO HayuHnas
3JIEKTPOHHAs! GHOJIHOTEKA

Bazpl manHpx OO0 "T'poce Cucrem.UHbopmarus

Kontpakr Ne KPJ-18510 ot 06.12.2021 OOO

U pemieHus"

"I"pocc Cuctem.MHbopManus u pemeHus"

Ilepeuens aoropopoB IbC o6pa3oBaTe/ibHO#N opranu3anun Ha 2022-2023 yu. roa

Yaebnblii Cpok JaelicTBHA TOKY-
HanmeHoBanue J0OKYMeHTA ¢ yKa3aHHEM PEKBH3NTOB
rof MEHTa
Horosop Ne 501-01\20 06 okazanu# HEGOPMAITHOHHEBIX YCITYT
2022/2023 | O TIPEROCTABACHHIO A0CTyNa K 6a3oBoii kommekimu «ObC ¢ 20.01.2020 r. mo
YHuBepcuTeTCKas 6ubmuoTeka oHnaitiy» ot 22.01.2020r. ¢ OO0 19.01.2026 1.
«HexkcMenuay»
Horosop Ne p08/11 Ha okazaHue yCIyT MO MPEeIOCTABICHUIO
2022/2023 | AOCTYTI K BNIEKTPOHHBIM H3IRHHSM OT 30.11.2017 r. ¢ OO0 ¢30.11.2017 r. mo
«MzpatenscTBo JlaHb» PasMmellieHre BHYTpUBY30BCKOH JINTEpa- 31.12.2025 r.
typsl [Jon'AY na matdopme D5C Jlans
Horosop Ne COBb NeHB-171 no pazMerneHuio Npou3BeIeHUH U c 18.12.2019 r. nmo
fpeocTaBleHuIo goctyna K pasgenam IbC COb or 18.12.2019 31.12.2022r.
2022/2023 | r.c OOO «2BC Jlanb» ¢ MOCeRYIOLeH Mpo-
Hom.cormamenue ot 24.06.2021 k JJor NeC3b NeHB-171 ot JOHrauuein
18.12.2019 . ¢ OO0 «3BC Jlanp»
2022/2023 ¢29.10.2019 r. o
Jlorosop Ne 11 okaszaHus yciayr 0AHOCTOPOHHErO AOCTYTIA K pe-
" 28.10.2020 r.
cypcaM Hay4yHo-TexHuueckoi 6ubnuorexu «PI'Y Hedru u raza At eif IDo-
(HI1Y) umenun U.M. I'yGkuna» ot 29.10.2019 r. (Hedrerasoroe AYIOTIEH TP
R T JoHrauuei
2022/2023 ¢27.04.2018 r. no
Horosop Ne 48-11 Ha epeaady NpoU3BEACHUS HAYKH U HEHC- R OHETL TR
KJTIOYHTEIBHBIX TIPaB Ha €ro UCmosib3oBanuu ot 27.04.2018 r. ¢
®TBHY «PocHUMTIM» L
NPOH3BEICHUE
2022/2023 | Horoeop Ne 1310 ot 02.12.21 Ha oka3aHWe yCIIyT IO Ipenoc-
TaBJIEHUIO IOCTYTA K 3NEKTPOHHBIM M3JaHUSIM KOJUIEK- ¢ 14.12.2021 r. mo
1uii: «BereprHapus H cenbekoe Xo3saicTBo - M3parenbeTBo 13.12.2026 r.
Jlanp»
2022/2023 | Joroeop Ne 1311 ot 02.12.21 Ha oka3zaHHe yCIyT MO IpeRoc-
TaBIEHUIO JOCTYTIAa K 3IIEKTPOHHBIM H31aHUAM KOJIICKLIMHU: ¢ 14.12.2021 r. mo
«OKOHOMHKA H MeHeIKMeHT — M3gatenscto Jlamkos u K» ¢ 13.12.2026 1.
000 «3BC Jlaub»
2022/2023 | Horosop Ne 2-22 ot 18.02.2022 r. ¢ OOO «H3narenscTeo
JlaHb» Ha OKa3aHUe yCIyT IO NpeIOCTABIEHHIO I0CTYTA K ¢ 20.02.2022 r. 1o
ANIEKTPOHHBIM U3IaHUAM KOJUIeKIMH: «JlecHoe X034HCTBO U 19.02.2023 r
JecoumkeHepHoe aeno — M3narensctsa Jlaney ObC JlaHp 1 o )
OTAENBbHO Hab KHUT U3 IPYTUX pa3fesIoB.




8.5 Ilepeuenp nHGOPMANHOHHLIX TEXHOJIOTHH H NPOrpaMMHOro ofecneveHHsl, HCTIOJIb3Ye-
MbIX DPH OCYIIeCTBJICHHH 00pa30BaTe/JibHOT0 Nponecca

ooooooooooooooooooooooooo

Ilepeuens NUNeH3AOHHEOrO NPOrPAMMHOLO

\\\\\\\

~ gbecueucHES

IIporpamMHas cucteMa a1s oOHapykeHus Tex- | JluneH3uoHHs goroop Ne 4501 ot 13.12.2021 r.
CTOBBIX 3aMMCTBOBaHHH B yueOHbIX M HayuHbiX | AO «AHTumiaruat» (¢ 13.12.2021 r. mo 13.12.2022
paboTtax «AnTuiaruar. BY3» (HTepHeT- r.).

BEpCHA);

Mogynp «IIporpaMMHBIH KOMIUIEKC TOHCKA
TEKCTOBBIX 3aMMCTBOBAHHH B OTKPHITEIX HCTOY-
HHMKAaX CETH HHTEPHeT»

Microsoft. Desktop Education ALNG LicSAPk | Cy6munensuonnsiii gorosop Ne0312 ot 29.12.2021 r.
OLVS E 1Y AcademicEdition Enterprise (MS AO «CodrJlaiin Tpetin»

Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

JIOTOTHEHUS M M3MEHEHHS PacCMOTPEHBI Ha 3aceqaHuu kadenps! «07» despans 2022 r., mporokost Ne6

BHeceHHBIE TONOTHEHNA ¥ H3MeHeHus yrBepikaaro: «09»despans 2022 r., mpotokon NeS

A .

i ——

Jlexan akyipreta /& .~ Denopsn A.B.
’ 4 ATOmTuCs) (®.H.0)
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