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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

73ET
OO01mmast TpyA0eMKOCTh
YacoB no yueOHOMY IUIaHy 252
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 90
caMoCTOsITebHAs paboTa 126
4acoB Ha KOHTPOJIb 36
Pacnipenesienue 4acoB AMCHUILTHHBI IO ceMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypee>) Uroro
Henenp 14 2/6 16
Bun 3anatui v | pon | vo | PO | VI PIT
Jlexun 14 |14 |16 |16 |30 |30
IIpaxkTuyeckue 28 128 |32 |32 [60 (60
Hroro ayn. 42 (42 (48 |48 |90 (90
KonrakTHas pabora |42 |42 (48 |48 |90 |90
Cam. pabora 66 |66 |60 |60 |126 |126
Yacel Ha KOHTPOJIb 36 (36 |36 (36
Hroro 108 | 108 | 144 | 144 | 252 | 252
Bunbl koHTpONS B cemecTpax:
3auer 1 ceMecTp
Pacuetno-rpaguueckas padora 1,2 ceMecTp
OK3aMeH 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
npeallecTByOLIEe:

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)

3223 HpOI/ISBOI[CTBCHHaH NpeaAAUITITIOMHAs SKCIUTyaTalluUOHHAs IMpaKTUKa

3.2.24 | OkcrnyaTanust ¥ MOHUTOPUHT MEJIMOPATUBHBIX CUCTEM

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

OIIK-1 : Cnoco0eH pemiaTh 3aia4ym Npog)eccCHOHATBHOM /1eATeJIbHOCTH HA OCHOBE MCIO0JIb30BAHMS TEOPETHYECKUX U
NMPAKTHYECKHX OCHOB €CTECTBEHHBIX U TEXHHYECKUX HAYK, 2 TAKIKE MATeMAaTHYeCKOTr0 anmnapara

OIIK-1.1 : BrisiBnenue u kiaaccudukanus GU3HYECKUX U XUMUYECKHUX MPOIIECCOB, MPOTEKAIOIINX Ha O0BEKTE
podeCcCHOHANBHOMN JIESITENEHOCTH

OI1K-1.2 : Onpenesnenne XapakKTEPUCTHK QU3MUECKOTO Ipoiiecca (SIBICHHUS), XapaKTEPHOTO 151 00bEKTOB MPOGECCHOHATBHOMN
JIeATEIbHOCTH, HAa OCHOBE TEOPETUUECKOT0 (IKCIIEPUMEHTAIILHOT'0) HCCIIEIOBAHUS

OIIK-1.3 : OnpejeneHue XapakTEPUCTUK XUMUYIECKOTO TIporecca (SBJICHHs ), XapaKTepHOTo Uil 0OBEKTOB MPOQecCHOHATBHON
JIeSTEIbHOCTH, HA OCHOBE 3KCIIEPHMEHTAIbHBIX UCCIIE0BAaHUI

OIIK-1.4 : IlpencraBienue 0a30BBIX s MPO(ecCHOHANBEHON chephl (HU3NIECKHUX MPOIIECCOB U SABJICHUN B BHIE
MareMaTH4ecKoro(nx) ypaBHeHus1 (1)

OIIK-1.5 : Beibop 0a30BBIX HHU3HIECCKUX U XUMAYECKUX 3aKOHOB JUIS PEIICHNUS 3a1a4 MPO(eCCHOHATBHON IeATeIEHOCTH

OIIK-1.6 : Pemenne WH>XEHEPHBIX 3a/1a9 C TIOMOIIBIO MATEMAaTHIECKOTO almnapaTa BEKTOPHON anreOphl, aHaTUTHIECKOH
TeOMETPUH

OIIK-1.7 : Penienne ypaBHEHHH, OMCHIBAIONINX OCHOBHBIE (PM3MYECKUE ITPOIIECCHI, C TPUMEHEHHEM METO/I0B JTMHEHHON
aireOpsl ¥ MaTeMaTHYECKOTO aHAJIN3

OIIK-1.8 : O6pa60TKa PAaCUYCTHBIX U OKCIICPUMCHTAJIbHBIX TaHHBIX BEPOATHOCTHO-CTATUCTUICCKUMHU METOJaM




OIIK-1.9 : Penienne nH>KEHEPHO-TEOMETPHUYECKUX 3a1a4 rpaUIecKuMH criocodbamu

5. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJISA)

Kon HaumeHnoBaHue pa3aesos u Cemectp / | HacoB | Unaukaropnl | Jlutepatrypa | HuTepakt. IIpumeyanue
3aHATHUSA TeM /BUJ 3aHATHS/ Kype
Pasznen 1. Anredpa: Jluneiinasa u
BeKTOpPHasi ajreopa

1.1 DneMeHTHI TUHEHHOU anreOpsl. 1 2 OIIK-1.1 JI1.1J11.4 2 K1
Martpuupl, ux Buabsl. Onepa-uuu OIIK-1.2 JI1.5J12.1
HaJ| MaTPUIIAMH, UX CBOWCTBA. OIIK-1.4 J12.3
Meronpbl perieHus cucteM OIIK-1.5 J12.4J13.1
JIUHEHHBIX anreOpandecKux OIIK-1.7 213253 254
ypaBHeHHH. /JIex/ OIIK-1.9 2526

1.2 BekropHas anrebpa. BekropHblie u 1 2 OIIK-1.1 JI1.1J11.4 2 TIK1
CKaJIsIpHble BenuuuHbl. [To-HaTHE OIIK-1.2 JI1.5712.1
BEKTOPHOTO IIPOCTPAHCTBA. OIIK-1.4 2.3
Jluneiinple onepanun Hajg OIIK-1.5 J12.4J13.1
BeKkTOpamu. JIuHeiHas OIIK-1.6 010223354
3aBUCUMOCTb U HE3aBUCUMOCTh OIIK-1.9 2526
BEKTOpOB. CKaJsIpHOE, BEKTOPHOE
¥ CMEIIaHHOE TIPOM3BEICHIE
BEKTOpPOB. /JIex/

1.3 Onpenenurenu I1 u 111 nopsinka, 1 2 OIIK-1.1 JI1.1J11.4 2 TK1
UX BbluucleHus. Pemenue cuc-tem OIIK-1.2 JI1.5J12.1 [IK1
JMHENHBIX YpPaBHEHUN METOJIOM OIIK-1.4 J12.3
Kpamepa. /TIp/ OIIK-1.5 J12.4J13.1

OIIK-1.7 21223324
OIIK-1.9 25 26

1.4 Martpuubl 1 [eHCTBUS HaJl HUMHU. 1 2 OIIK-1.1 JI1.1J11.4 2 TK1
Pemenne nuHEHHBIX CUCTEM C OIIK-1.2 JI1.5J12.1 TIK1
nomo1nkio Marpui /T1p/ OIIK-1.4 J12.3

OIIK-1.5 J12.4J13.1
OIIK-1.7 31323354
OIIK-1.9 2536
1.5 KontponsHas pabora: « JIuneltHas 1 1 OIIK-1.1 JI1.1J11.4 0 TK1
1 BeKTOpHas anre6pay. /TIp/ OIIK-1.2 JI1.5712.1 TIK1
OIIK-1.4 J12.3
OIlIK-1.5 J12.4713.1
OIIK-1.7 21223354
OIIK-1.9 2526

1.6 Pemenue 3amau. [TogroroBka 1 16 OIIK-1.1 JI1.1J11.4 0 TK1
TIPAKTUYECKUM 3aHATHUSAM. OIIK-1.2 JI1.5J12.1 TK2
BrIinonneHue 1oMaliHero 3aiaHus. OIIK-1.4 J12.3 TIK1
IToaroroBka K KOHTPOJIBHOU OIIK-1.5 J12.4J13.1
pabore «JInHeWHas U BEKTOpPHAsS OIIK-1.6 01023354
anrebpa» OIIK-1.7 3536
Brimonnenue 1-ro, 3-ro 3amanuii OIIK-1.9
PI'P
/Cp/

Pa3znen 2. AnanuTnyeckas
reoMeTpus

2.1 AHanuTHueckas reoMeTpus Ha 1 2 OIIK-1.1 JI1.1J11.4 2 TIK1
MJIOCKOCTH. MeTo1 KOOpAMHAT Ha OIIK-1.2 JIT.5J12.1
mockoctu. Kpubie BTOporo OIlK-1.3 J12.2
NOpsAKA: OKPY>KHOCTb, SJLIUIIC, OIIK-1.4 J12.4J13.1
runepOona, mapadona. Mx OIlIK-1.5 2122053 54
TEOMETPUUECKUE CBOMCTBA U OIIK-1.6 25026 27 38
noctpoenue. /Jlex/ OIIK-1.9 29510

2.2 [Ipsimast Ha MWIOCKOCTH (TEOpHUs 1 1 OIIK-1.1 JI1.1J11.4 0 TK2
naetcs Ha nipaktuke). /TIp/ OIIK-1.2 JIL.5J12.1 TIK1

OIlIK-1.3 J12.2
OIIK-1.4 J12.4713.1
OIIK-1.5 212233524
OIIK-1.6 25026 27 38
OIIK-1.9 39 3210




23 Ipsamas Ha mmockoctu /I1p/ 2 OIIK-1.1 JI1.1J11.4 TK2
OIIK-1.2 JI1.5J12.1 [K1
OIIK-1.3 2.2
OIIK-1.4 J12.4713.1
OIIK-1.5 31323354
OIIK-1.6 3536 37 38
OIIK-1.9 39 3210
2.4 Kpussie BTOpOro nopsiaka: 2 OIlK-1.1 JI1.1J11.4 TK2
OKPY>KHOCTb, JJIJIUIIC, Tunepooa, OIIK-1.2 JI1.5712.1 [IK1
napab6ona. /TIp/ OIIK-1.3 J2.2
OIIK-1.4 J12.4J13.1
OIIK-1.5 31323354
OIIK-1.6 3536 37 38
OIIK-1.9 39 310
2.5 Kpussie BTOpOro mopsiaka: 2 OIIK-1.1 JI1.1J11.4 TK2
runepboia, napaboia. OIIK-1.2 JI1.5712.1 IIK1
CoBMecTHBIE 32/1a41 Ha YpaBHEHHUS OIIK-1.3 2.2
MPSIMO ¥ KPUBBIX 2-TO OIIK-1.4 JI12.4J13.1
nopsika /Tlp/ OIIK-1.5 31323354
OIIK-1.6 35356 37 38
OIIK-1.9 39 310
2.6 PaGota ¢ anekrpoHHO# 21 OIIK-1.1 JI1.1J11.4 TK2
OoubnmoTekoi (M3ydeHue OIIK-1.2 JI1.5712.1 IK1
TEOPETUIECKOTO MaTepraa) OIIK-1.3 J12.2
IToaroroBka K MpakTUYECKUM OIIK-1.4 J12.4J13.1
3aHATHSIM. BeinonHeHue OIIK-1.6 213253 54
JIOMAIITHETO 3aaHUs. OIIK-1.9 2526 27 28
Brimonnenne 4-ro, 5-ro 3amaHuii 99 510
PI'P.
/Cp/
Pasnen 3. DieMeHTBI TEeOpUH
¢ynkuuu. Teopusi npenesiop
3.1 DneMeHTHI TeOpUH (DYHKIIHH. 2 OIIK-1.1 JI1.4 J11.5 IIK2
Ipenen pynkuun. beckoneuno OIIK-1.2 JIL.7J12.1
Oosbirie 1 OECKOHEYHO MaJble OIIK-1.3 2.4
(YHKITHH, CBSA3b MEXIY HUMH, HX OIIK-1.4 31323354
cBoiicTBa. OCHOBHas TeopeMa OIIK-1.9 2536 57 38
TeopuH npezaenos. CBolcTBa 99 3910
nepenenos. [loustue
HeormpeneneHHocTel. /Jlek/
32 CrennanbHbIe IPECIbI. 2 OIIK-1.1 JI1.4 JI1.5 T1IK2
HenpepbIBHOCTh QYHKITMH B TOUKE OIIK-1.2 JIL.7J12.1
1 Ha MHOXecTBe. /JIex/ OIIK-1.3 2.4
OIIK-1.4 21223354
OIIK-1.7 3536 37 38
OIIK-1.9 39 3210
33 Brruncnenue npenenos. 2 OIlK-1.1 JI1.4 JI1.5 TK3
Heonpenenernoctu Bunos . /Ilp/ OIIK-1.2 JI1.7J12.1 K2
OIIK-1.3 2.4
OIIK-1.4 31323354
OIIK-1.7 35396 37 38
OIIK-1.9 39 310
34 PackpriTre HeonpeaeIeHHOCTH 2 OIIK-1.1 JI1.4 JI1.5 TK3
BHJIOB 10 TIPABUITY OIIK-1.2 JIL.7J12.1 IK2
Jlommurans. /Tlp/ OIlIK-1.3 2.4
OIIK-1.4 21223354
OIIK-1.7 3536 37 38
OIIK-1.9 39 310
3.5 Crienmanbable ipenenst. /TIp/ 2 OIIK-1.1 JI1.4 J11.5 TK3
OIIK-1.2 JI1.7J12.1 I1K2
OIIK-1.3 .4
OIIK-1.4 31323354
OIIK-1.7 35396 37 38
OIIK-1.9 39 310




3.6 HenpepsIBHOCTH (pyHKIINH B TOUKE 2 OIIK-1.1 JI1.4 J11.5 TK3
u Ha MHOXecTBe. /TIp/ OIIK-1.2 JI1.7J12.1 TIK2
OIIK-1.3 2.4
OIIK-1.4 31323354
OIIK-1.7 3536 37 38
OIIK-1.9 39 310
3.7 Pabora ¢ a5eKTpoHHOM 14 OIIK-1.1 JI1.4 JI1.5 TK3
OoubnmmoTekoi (M3yueHne OIlK-1.2 JIL.7J12.1 TIK2
TEOPETUYECKOTO MaTepHuana). OIIK-1.3 2.4
IToaroroBka K MpakTHYECKUM OIIK-1.4 D152 53 D4
3aHATHSIM. BeinonHeHne OIIK-1.7 25026 27 38
JIOMAIITHETO 3aJaHMSI. OIIK-1.9 99 510
IloaroroBka K KOHTPOJIBHOM
pabore «IIpenen n mpousBogHAS
GyHKIAM .
IoxnroroBka k KoyutokBuymy /Cp/
Paznen 4. TuddepenunaibHoe
HCYHUCIeHHne
4.1 JuddepeHnnanbHoe UCUUCTICHHE. 2 OIIK-1.1 JI1.4 J11.5 IK1
OcHoBHBIE TTpaBuIIa Tudde- OIIK-1.2 JIL.7J12.1
penuupoBanus. [IpousBognas OIIK-1.3 2.4
CJIOKHOW ¥ 00paTHOM (HyHKIIHH. OIIK-1.4 213253 34
IIpou3sBosHBIE OCHOBHBIX OIIK-1.5 95026 97 38
9JIEMEHTaPHBIX (YHKUIUH. OIIK-1.7 29510
ITpou3BOIHBIEC BBICIIMX TOPSAKOB. OIIK-1.9
MexaHnnueckuil 1 reoMeTpudecKui
CMBICJI BTOPOH NPOU3BOAHOM.
[onsarue muddepenunana pyHk-
. /Jlex/
4.2 IIpunoxenue 2 OIIK-1.1 JI1.4 JI1.5 IK2
nuddepeHnInaTbPHOTO NCIUCITCHHS OIIK-1.2 JI1.7J12.1
K uccienoBanuio Gpyskuuu. /Jlex/ OIIK-1.3 2.4
OIIK-1.4 31323354
OIIK-1.5 3536 37 38
OIIK-1.7 39 3210
OIIK-1.9
4.3 Tabnuynoe 2 OIIK-1.1 JI1.4 JI1.5 TK3
muddepennnposanme. /IIp/ OIIK-1.2 JI1.7J12.1 IK2
OIIK-1.3 2.4
OIIK-1.4 31323354
OIIK-1.7 3536 37 38
OIIK-1.9 39 3210
44 Tabmanoe 2 OIIK-1.1 JI1.4J11.5 TK3
nuddepennuposanue. /IIp/ OIIK-1.2 J1.7J12.1 K2
OIIK-1.3 2.4
OIIK-1.4 31323354
OIIK-1.7 35396 37 38
OIIK-1.9 39 310
4.5 TIpousBonHas GyHKIMH, 3aTaHHBIX 2 OIIK-1.1 JI1.4 JI1.5 TK3
HEesIBHO U mapameTpuiecku. /I1p/ OIIK-1.2 JIT.7J12.1 IK2
OIIK-1.3 2.4
OIIK-1.4 31323354
OIIK-1.7 3536 37 38
OIIK-1.9 39 3210
4.6 Mexannueckuil ¥ reOMEeTpUIECKHUMA 2 OIIK-1.1 JI1.4 JI1.5 TK3
CMBICIT IPOU3BOIHOM. OIIK-1.2 JI1.7J12.1 TIK2
IIpousBoaubie U AU epeHIHANTBI OIIK-1.3 2.4
BBICIIUX TIOPSIKOB. OIIK-1.4 01023354
Kontponsnas padora: «IIpenen n OIIK-1.5 35396 37 38
MPOU3BOAHAS (HDYHKIHN OIIK-1.7 39 310
Mp/ OIIK-1.9




4.7 Paborta ¢ anexTpoHHOM 15 OIIK-1.1 JI1.4 J11.5 TK3
6ubnnoTeKoit (M3yueHue OIIK-1.2 JI1.7J12.1 TIK2
TEOPETUIECKOTO OIIK-1.3 J12.4 UK
Matepuana).IloaroToBka k OIIK-1.4 31323354
MIPAKTUYECKUM 3aHATHSM. OIIK-1.7 25026 27 38
BoinonHenue JoMaIHero 3a1aHus. OIIK-1.9 99 3910
IToaroToBka Kk KOHTPOIBHOM
pabote «IIpenen u mpon3BoaHAS
GyHKIHAW
ITonroToBKa K KOJUIOKBUYMY .

IloaroroBka k UTOrOBOMY
KOHTPOJIIO, 3a4€T

/Cp/

Pa3nen 5. UnterpanbHoe
HCYMCJIEHne

5.1 MHrerpanbHOE UCUUCIICHUE. 2 OIIK-1.1 JI1.2 J11.4 TIK1
[onsarue nepBooOpazHoOi OIIK-1.2 JI1.6J12.4
¢yskumn. HeonpeneneHHbIH OIIK-1.3 2132533 54
HHTErpal: ONpe/ieIeHUe, CBOUCTBA, OIIK-1.4 25026 27 08
TEOPEMBI CyLLIECTBOBaHMS. OIIK-1.7 39 3210
Tabnuna uarerpaiaoB. OCHOBHbIE OIIK-1.9
METOJIBI MHTETpUpoBaHUs. /JIex/

5.2 3ajauu, NPUBOAAIIUE K TIOHATHIO 2 OIIK-1.1 JI1.2 J11.4 TIK1
ompeneneHHoro uarerpana. On- OIIK-1.2 JI1.6J12.4
peneneHHbIA UHTETpall, ero OIlK-1.3 213253 34
TEOMETPUYECKUI U MEXaHUUYECKHUH OIIK-1.4 25026 27 38
cmbici. @opmyna HeroToHa- OIIK-1.5 99 910
Jleiitouuna. CBolicTBa OIIK-1.7
OTIpeICIEHHOTO UHTETpaa, OIIK-1.9
OCHOBHBIE METOIbI
UHTETpUpoBaHus. [IpunoskeHust
OTIpeIeIEHHOTr0 MHTErpaja u
3amaun reomMetpu. /Jlex/

53 Tabnuanoe uaTerpupoBanue. /IIp/ 2 OIIK-1.2 JI1.2 J11.4 TK1

OIIK-1.3 JI1.6J12.4 K1
OIIK-1.4 212233524

OIIK-1.7 25026 27 38

OIIK-1.9 39 3210

5.4 dopmyia UHTETPUPOBAHUS 110 2 OIIK-1.1 JI1.2 JI1.4 TK1
yacTsM. MeTo 3aMeHBI TIepeMeH- OIIK-1.2 JI1.6J12.4 TIK1
HOI B HEONPEICIICHHOM OIIK-1.3 D152 53 D4
nnTerpaiue /I1p/ OIIK-1.4 2526 27 28

OIIK-1.5 29910
OIIK-1.7
OIIK-1.9

5.5 Brruncnenue ornpeneieHHOro 2 OIIK-1.1 JI1.2 JI1.4 TK1
unrerpana. MaTerpupoBaHus no OIIK-1.2 JI1.6J12.4 TIK1
YacTSIM U METOJ] 3aMECHbI OIlK-1.3 213253 34
TIEPEMEHHON B OIPEICJICHHOM OIIK-1.4 2536 57 38
unterpaine /TIp/ OIIK-1.5 29910

OIIK-1.7
OIIK-1.9

5.6 IIpunoxxenue onpeaeseHHOro 2 OIIK-1.1 JI1.2 J11.4 TK1
HWHTETpaNa v 3a1a49d TEOMETPHH: OIIK-1.2 JI1.6J12.4 TIK1
BBIYMCIICHUS IO MI0CKUX OIIK-1.3 212203354
¢duryp u 00eMOB TeJ Bpallle-HuUsl. OIIK-1.4 2536 57 38
HecoOcTBeHHBIC HHTETPAITBI OIIK-1.5 29510
(Teopus maetcst Ha IPAKTUKE). OIIK-1.7

Mp/ OIIK-1.9




5.7 Pemenue 3agau. IToaroroska k 10 OIIK-1.1 JJ1.2J11.4 TK1
MPAKTUYECKUM 3aHATHSIM. OIIK-1.2 JI1.6J12.4 TIK1
BrimonHenue nomaiiHero 3agaHusl. OIIK-1.3 213233 54
Bremonnaenne U3 mo teme: OIIK-1.4 25026 97 38
«Heomnpenenenusie u OIIK-1.7 29 510
orpeieNIieHHbIe HHTETPaJIbD) OIIK-1.9
ITonroroBka K KOIJIOKBHYMY .

/Cp/
Paznen 6. JuddepenunaibHbie
YPaBHEeHHS

6.1 JuddepeHnnanbHbie ypaBHSHUS. 2 OIIK-1.1 JI1.4 IK1
3ajauu, NPUBOAAIIUE K TIOHATHIO OIIK-1.2 JI1.6J12.4
IudepeHINaATEHOTO ypaBHEHNUSI. OIIK-1.3 21223354
JuddepeHunanbHble ypaBHEHHUS OIIK-1.4 25926 97 38
nepBoro nopsiaxa. Teopema OIIK-1.7 99 210
CYILLIECTBOBAHUS U OIIK-1.9
€IMHCTBCHHOCTH peIleHuUs. 3a1a4a
Ko, TuddepeHunanbubie
ypaBHeHus I-ro nopsaaka c
pa3/eeHHBIMU U
Pa3IeISIONIIMHUCS IEPEMEHHBIMHU.

Jluneiinsie quddepeHnnansHbIe
ypaBHeHus | nopsaka. YpaBHeHus
Bepuymnu /Jlex/

6.2 Juddepennnanpusie ypaBaenus 11 2 OIIK-1.1 JI1.4 TIK1
nopsizika. Teopema cyliecTBOBaHUS OIIK-1.2 JI1.6J12.4
U €JMHCTBEHHOCTH PEILICHUSI. OIIK-1.3 21222354
3amaua Komu. JIuneiinbie OIlK-1.4 2536 57 38
muddepeHnuanbabie ypaBaeHus 11 OIIK-1.7 29310
nopsizika. Teopembl 0 KOHCTPYKIIUN OIIK-1.9
00X pelIeHui 0MHOPOJHOTO U
HEOJHOPOIHOTO YPaBHCHUIA.

Jluneiinsie quddepeHnnansHbIe
ypaBHenus I I mopsaka c
MTOCTOSTHHBIMHU
koa(dunmentamu. /Jlex/

6.3 Juddepennnansabie ypaBHeHUs | 2 OIIK-1.1 JI1.3 TK2
TIOPSZKA C pa3elIeHHbIMUA 1 OIlK-1.2 JI1.6J12.4 TIK1
Pa3aensSIOMUMUCS OIIK-1.3 D1 352 03 54
nepeMeHHbIMH. /T1p/ OIIK-1.4 2526 97 38

OIIK-1.7 39 3210
OIIK-1.9

6.4 Jluneitnble nuddepeHnanbHbIe 2 OIIK-1.1 JI1.3 TK2
ypaBHeHus | mopsika. OIIK-1.2 JI1.6J12.4 TIK1
JluneitHple OTHOPOIHBIC OIIK-1.3 2192323 54
muddepeHnuanpaeie ypaBaeHus 11 OIIK-1.4 2526 27 28
Mo-psiziKa OIIK-1.7 29 310
Mp/ OIIK-1.9

6.5 JluHeiiHbIE HEOTHOPOJHBIC 2 OIIK-1.1 JI1.3 TK2
nuddepennmansabie ypaBHeHHU 11 OIIK-1.2 JI1.6J12.4 IIK1
nopsiaka. /Tlp/ OIIK-1.3 01323354

OIIK-1.4 3536 37 38
OIIK-1.7 39 310
OIIK-1.9

6.6 JIuHeliHble HEONHOPOJHEIE 2 OIIK-1.1 J1.3 TK2
muddepeHnranbabie ypaBaeHus 11 OIIK-1.2 JI1.6J12.4 TIK1
nopsiAKa. OIIK-1.3 01023354
KontponsHas pabora: OIIK-1.4 05026 27 08
«duddepenunanbusie ypaBHEHUS OIIK-1.7 29510
[ u Il mopsinkoB» OIIK-1.9

Mp/




6.7 Paborta ¢ anexTpoHHOM 10 OIIK-1.1 J1.3 TK2
6ubnnoTeKoit (M3yueHue OIIK-1.2 JI1.6J12.4 TIK1
TEOPETHYECKOTO MaTepHaa) OIIK-1.3 01023354
ITonroToBka K MpakKTUIECKUM OIIK-1.4 D536 D7 D8
3aHATHIM. BeITloTHEHHE OIIK-1.5 29 310
JIOMAIIIHET 0 3a/1aHusl. OIIK-1.7
IToaroroBka Kk KOHTPOJIHHOU OIIK-1.9
pabore «/luddepenunansusre
YpaBHEHHSD) .

ITonroToBKa K KOJUIOKBUYMY .
/Cp/
Pasnen 7. Teopusi BeposiTHOCTEH

7.1 Teopus BepositTHocTel. [Ipeamer 2 OIIK-1.1 JI1.4 TIK2
TEOPHH BEPOSTHOCTEH U MaTte- OIIK-1.2 JI1.6J12.4
MaTHYECKON CTATHCTUKH, UX CBS3b. OIIK-1.3 D132 393 D4
Crnyyaiinsie coobrTrs. Kirac- OIlK-1.4 2536 27 38
cuduKanus COOBITHH. OIIK-1.8 99 510
Krnaccuyeckoe u craructuyeckoe OIIK-1.9
OIlpezieIeHIe BEPOSITHOCTH.

Anrebpa cobbituii. TeopeMsr
CIIOXKCHUS U YMHOXKCHUS
BeposiTHOCTEH. /JIex/

7.2 CrnyuaiiHble BEJTMUUHBL. 2 OIIK-1.1 JI1.4 IK2
Knaccudurkarms ciygaifHbIx OIIK-1.2 JI1.6J12.4
BeIMYUH. DYyHKIHS OIIK-1.3 212233524
pacnpenenenus. Psa u mioTHOCTh OIIK-1.4 2536 57 38
pacnpenenenus. Yucnoseie OIIK-1.8 29 310
XapaKTEpUCTUKHU CIIy4aiHbIX OIIK-1.9
BennurH. HekoTopsle cran-

JTAPTHBIE pacIpeIeIeHHs.
HopwmansHoe pacnpenenenue /JIex/

73 OnemMeHTH KOMOUHATOPUKI 2 OIIK-1.1 1.4 TK3
(moBTOpEHUE U3 MIKOJIBLHOTO Kypca OIIK-1.2 JI1.6J12.4
matematuku). CiydaiiHble OIIK-1.3 21023354
cobbrtus. Kitaccuaeckoe OIIK-1.4 25026 97 28
omnpezaeneHue BeposTHocTH. /TIp/ OIIK-1.8 39 510

OIIK-1.9

7.4 Teopembl CIIOKEHUS U YMHOKECHUS 2 OIIK-1.1 JI1.4 TK3
BEpOSITHOCTEH. OIIK-1.2 JI1.6J12.4
CxeMa OBTOPHBIX UCTIBITAHUH, OIIK-1.3 21223354
¢dopmyna bepuymau (Teopus na- OIIK-1.4 2536 57 38
€TCsI Ha TMPAKTHKE). OIIK-1.8 29 310
Mp/ OIIK-1.9

7.5 CrnyvaiiHple BETMIMHBIL. 2 OIIK-1.1 1.4 TK3
JluckpeTHble cirydaiHbIe OIIK-1.2 JI1.6J12.4
BennuuHsl (JICB). OyHKIus OIIK-1.3 21023354
pacnpenenenus [ICB. OIlK-1.4 2536 27 38
Brruncnenue MmareMaTu4eckoro OIIK-1.8 29910
OJKUJAHUS, TUCTIEPCUU U CPEAHETO OIIK-1.9
KBaJIPaTUIECKOTO OT-KIOHSHUS
JACB. Mlp/

7.6 HenpeprbiBHble cityuaiinbie 2 OIIK-1.1 1.4 TK3
pennunHbl (HCB). OyHkius OIIK-1.2 JI1.6J12.4
pacnpe-aeneHus ¥ IOTHOCTh OIIK-1.3 213233 54
¢yukmun pactnpenenenust HCB. OIIK-1.4 35396 37 38
Brluncienue MaTeMaTH4ecKoro OIIK-1.8 29 310
OXKUJAHUS, TUCTIEPCHUU U CPEHETO OIIK-1.9

KBaZpaTU4IECKOTO OTKJIOHCHUA
HCB.

Konrponsnas pabota: « Teopus
BepOHTHOCTeﬁ)).

Mp/




7.7 Paborta ¢ anexTpoHHOM 10 OIIK-1.1 1.4 TK3
6ubnnoTeKoit (M3yueHue OIIK-1.2 JI1.6J12.4 TIK2
TEOPETHYECKOTO MaTepHaia). OIIK-1.3 01023354
ITonroToBka K MpakKTUIECKUM OIIK-1.4 D536 D7 D8
3aHATHIM. BeITloTHEHHE OIIK-1.8 29 310
JIOMAIIIHET 0 3a/1aHusl. OIIK-1.9
IToaroroBka Kk KOHTPOJIHHOU
pabote «Teopus BEpPOSTHO-CTEI» .

/Cp/
Paznen 8. MatemaTuyeckas
CTATHUCTKA

8.1 OcHOBHbIE TIOHATHUS U 334a49U 2 OIlK-1.1 JI1.4 TIK2

MaTeMaTH4YeCKON CTaTUCTUKU. OIIK-1.2 JI1.6J12.4J13.
Bri0opouHast 1 reHepanbHas OIIK-1.3 2
COBOKYNHOCTU. OCHOBHBIE OIIK-1.4 01023354
TpeOOBaHUS IIPU OPraHH3ALUH OIIK-1.8 35396 37 38
BBIOOpKU. MaTemMaTuko- OIIK-1.9 99510
CTaTHCTHYeCKas 00padoTKa

JTAHHBIX HAOJIOJICHUST OJTHOM
CTaTHCTHYCCKOM BETHMYHMHBIL.

BapuanuoHHbIE pPSIIBI H UX
reoMeTpHYECcKasi HHTePIPETAIISI.
XapaKTepUCTUKN BaPHALIMOHHBIX
psinoB. CTaTUCTUYECKOE OLIEHU-
BaHHE ITapaMETPOB
pacnpenenenusd. [lonarue o
TOYCYHBIX OIICH-KaX.
CoCTOATEIBHOCTD,
HECMEIICHHOCTD,
a¢dextuBHOCTD. /JIex/

8.2 MHTepBasibHOE OLIEHUBaHUE 2 OIIK-1.1 1.4 IIK2
napameTpoB. JloBepUTEIbHBII OIIK-1.2 JI1.6J12.4J13.
HHTEpBaI (JUIs1 BEIOOPOYHON OIIK-1.3 2
CpeIHel U cpeHe- OIIK-1.4 01223354
KBaJIpaTU4YECKOTO OTKIOHEHHS). OIIK-1.8 D556 D7 28
Craructudeckast mpoBepka OIIK-1.9 29 310
rurote3. [ToHsATHE 0 KPUTEPHSIX
cornacus. Kpurepuii cornacus
ITupcona. 3agada 06 oObemMe
BBIOOpKH. /JIek/

8.3 IMepBuunast 06pabOTKa TaHHBIX 2 OIlK-1.1 JI1.4 TK4

HaOIOACHUS OTHOM OIIK-1.2 JI1.6J12.4J13.
CTaTUCTUYECKOH BETMUUHBI. OIIK-1.3 2
BapuanuoHHsle psabl 1 UX OIIK-1.4 21023354
reoMETpUUECKast OIIK-1.8 95026 97 08

unTepnperanust. /IIp/ OIIK-1.9 39 510

8.4 CTaTHCTHYECKOE OLICHUBAHUE 2 OIIK-1.1 JI1.4 TK4

TapamMeTpOB pacIpe/IeNICHUs: Cpell- OIIK-1.2 JI1.6J12.4J13.
HSS BEIOOpOYHAst, BRIOOPOYHAs OIIK-1.3 2
JUICIIEpCHUs, CpelHEe OIIK-1.4 01323354
KBaIpaTHYECKOE OTKIIOHCHHUE, OIIK-1.8 D556 D7 28
KOX(PUIMEHT BapHaIuH, OIIK-1.9 29 310

acummeTpus u 3kc-uecc. /IIp/

8.5 MHuTepBasibHOE OlIEHUBaHUE 2 OIIK-1.1 1.4 TK4
napameTpoB. JloBepUTEIbHBII OIIK-1.2 JI1.6J12.4J13.
HHTEpBaI (JUIs1 BEIOOPOYHON OIIK-1.3 2
CpeIHel U cpeHe- OIIK-1.4 010223354
KBaJIpaTUIECKOTo OIIK-1.8 D536 D7 D8
otkionenus). /TIp/ OIIK-1.9 29510

8.6 Craructuyeckast mpoBepka 2 OIIK-1.1 JI1.4 TK4
runores. [Tonstue o kputepuax OIIK-1.2 JI1.6J12.2
coruacus. Kpurepuii cornacus OIIK-1.3 J12.4]13.2
ITupcona. 3agada 06 oObemMe OIIK-1.4 D1 5253 D4
BeIOOpKH. /TIp/ OIIK-1.8 25026 27 38

OIIK-1.9 39 3210




8.7 Pemenue npumepos. IlonroroBka 2 30 OIIK-1.1 1.4 0 TK4
K MPAKTUYECKUM 3aHSATHIM. OIIK-1.2 JI1.6J12.4J13.
BrinonHeHne 1oMaIHero 3aJaHusl. OIIK-1.3 2
Brmonuenue PI'P mmo Teme: OIIK-1.4 D152 23 D54
«MaremaTnueckas OIIK-1.8 D536 D7 D8
cratuctuka» /Cp/ OIIK-1.9 929 310
Paznen 9. IloaroroBka K
IK3aMEeHy
9.1 IloaroroBka u caaua 2 36 OIIK-1.1 JI1.1J11.2 0 UK
9K3aMeHa /DK3aMeH/ OIIK-1.2 JI1.3 J11.4
OIIK-1.3 JI1.5JI1.6
OIIK-1.4 JI1.7J12.1
OIIK-1.8 J12.2J12.3
OIIK-1.9 J12.4J13.2
D102 53 54
D556 D7 28
99 310

6. POHJ OIEHOYHbBIX CPEJICTB

6.1. KoHTpoJIbHBIE BOIIPOCHI M 3a/1aHUSI

1. KOHTPOJIBHBIE BOITPOCHI U 3BAJAHUSA J1A TTIPOBEAEHUA TEKYIIET'O KOHTPOJIA

Texymuii KOHTPOIb 3HAHUI CTYACHTOB OYHOH (hOPMBI O0YUIEHHSI IPOBOIUTCS B COOTBETCTBHH C OATITBHO-PEHTHHTOBOH CHCTEMON
OLIEHKU

3HaHWH, BKItouaronieit B ce0st nposeaenue texyiero (TK) u npomexyrounoro kontposs (1K) mo nucnurimne.

J1s1 KOHTPOJIA OCBOCHHUS NMMPAKTHUSCKUX 3HAHMH B TCUCHHE CEMECTPa IPOBOIATCS TEKYIIHI KOHTPOJIB 110 Pe3yJIbTaTaM IPOBEACHUS
MPaKTUYECKUX 3aHATHIH U CAMOCTOSITEIBHOTO BHITMIOIHEHHS PA3/IeN0B HHANBHYaTbHBIX 3a1aHUM.

®opmamu TK sBIIsIOTCA: OLIEHKA BHIIOJIHEHHBIX Pa3/ieloB MHAMBUIYaJIbHbIX 331aHUH (MMCbMEHHBIX paboT), YCTHBIHM ONpoc Ha Mo
TeMe

ayJUTOPHOTO 3aHATHS, JOKIA] (COOOIICHNE) HA TEMY ayJUTOPHOTO 3aHITHI.

KonnyecTBo TeKymux KOHTPOJIEH MO TUCUUIUIMHE B CEMeCTpe ompeesieTcs Kadheapoil U cocTaBisieT, kak npasuio, yetsipe (TK1-
TK4).

B xone mpomexxyrounoro konTpoist (ITK) nmpoBepsrorcest TeopeTryeckne 3HaHUA 00ydaromuxcs. JJaHHBIH KOHTPOIb IIPOBOIMUTCS O
pazzenam (MOAYJISIM) TUCHUTUIMHEL 2 pa3a B TeueHHne ceMecTpa. @opMaMu KOHTPOJIIS SIBISIFOTCS] TECTHPOBAHUE WIIH OTIPOC.
ITpoMexyToYHas aTTECTALUs CTYACHTAMH OYHOU (POPMBI OOYUCHHUS MPOBOMUTCS B COOTBETCTBUH C OAJUTEHO-PEHTUHIOBON
CHUCTEMOM

OIIEHKHU 3HaHWH, BKIIoYaromleil B ceds mposenenue tekymiero (TK), mpomexxyrounoro (ITK) u urorooro (MK) kouTpoms mo
nucHuIInHe «MaTeMaTHKay .

Wroroseiii kouTpons (MK) — 3T0 3auéT B c€CCHOHHBIN Nepuo UM 9K3aMeH 10 JUCLUIUIMHE B LIEJIOM.

CryneHTsl, HaOpaBiie 3a paboTy B cemecTpe oT 60 1 Gonee OaJUIOB, HE MPOXOAIT MPOMEKYTOUHYIO aTTeCTaIlUio B popMme craun
3ageTa

WIIN DK3aMeHa

Cemectp 1
B teuenun 1 cemectpa NpoBOAMUTCS B MUCbMEHHOU dopme 2 mpomexxyTouHblx KoHTpodst (1K1, I1K2), mo mpoiineHHOMY
TEOPETUUECKOMY MaTepHaTy JIEKIHH.

IIK 1 - TecToBsle MaTepuansl JUCUUILIHHEEL «MartemaTuka» Ha Kadenpe. [IK1 npoBoautcs B mucbMeHHOH opme.
ITK2 - TecToBble MaTepuaibl AUCUUILINHEI «MaTtemarrnkay Ha kadenpe. [IK2 npoBoanTest B mucbMeHHOM popme.
Bompocsr [1K1

TIK-1 mo temam: "JIuHeiHast U BEKTOpHas anreOpa. AHAIUTHYECKas TeOMEeTpHs"

Marpunpl: onpeseneHue, pasMep MaTpullbl. PaBeHCTBO MaTpull, BUIbI MaTPHIL.

JluneitHple onepanuu HaJ MaTpHUIIAMU, KX CBOMCTBA.

‘VYMHOXEHUE MaTpUll, €ro CBOICTBA.

Tpancnonuposanue Marpun. OOpaTHast MaTpHLa: OIpeeIeHHe, TEOPEMa CYIIECTBOBaHUS, IPABUIO HaXoxAeHUs (n=2).
CucteMbl TUHEHHBIX alTeOpandecKiux YpaBHEHHH: OIpeeNieHNe, pellleHne, COBMECTHEIC, HECOBMECTHEIC,
oIpezielIeHHbIe, HeONpeAeIeHHbIC, SKBUBAJICHTHEIC.

Nk v =

6. MartpuyHas 3anuch KBaJApaTHBIX CUCTEM JIMHEHHBIX YPAaBHEHHMH; pellIeHUEe KBAJApPaTHBIX CUCTEM JIMHEHHBIX YpaBHEHUH ¢
HOMOIIBI0 0OPAaTHON MaTpPHUILIBL

7. Omnpenenurenn BTOPOTO U TPETHETo Mopsika (OmpeieieHne, MpaBiiia BEYHCICHHs). MUHOp 1 anrebpandeckoe
JIOTIOJIHEHUE.

8. PenieHne KBasipaTHBIX CUCTEM JIMHEHWHBIX ypaBHeHHH 1o ¢opmyiam Kpamepa.

9. Bexkropsr: ompexeneHune, Moaynb, HanpasieHHe. Kiaccudukarys BekTopoB. JIMHEHHBIE omepalii HaJ BEKTOPaMH.
Koopaunate! BekTopa. JInHelHbIe onepaiy Ha/l BEKTOPaMU B KOOPJMHATHOH Gopme.

10. CkanspHoe pOU3BEICHUE IBYX BEKTOPOB: ONpENeNIeHHe, ero cBoiicTBa. BrruncieHne cKanspHOro Mpou3BeICHUs B

KOOpIHHATHOH (popMe. MeXaHHIeCKUH CMBICT CKAIIPHOTO IPOM3BEICHUS.




1. BekTopHOE npou3BecHUE IBYX BEKTOPOB: OLPEAEICHHUE, CBOICTBA. BblunciIeHHE BEKTOPHOIO NIPOU3BEICHUS B
KOOpAMHATHOI (hopme. ['eomeTpruecknii 1 MEXaHMYECKHI CMBICIIBI BEKTOPHOT'O IIPOM3BEACHHSI.

12. CMermanHOe MTPOM3BEICHUE TPEX BEKTOPOB: OINPEICICHUE, BRIYUCICHHE B KOOPIUHATHOH (opme. ['eomeTpraeckuii
CMBICTI CMEIITAHHOTO IIPOU3BEACHNS. Y CIIOBHE KOMIIAHAPHOCTH TPEX BEKTOPOB.
13. Ob61ee ypaBHeHue npsimMoil. VccnenoBanue o0iero ypaBHeHus: NpsIMOK. Y paBHEHHE TPSMON C yIIIOBBIM

ko3 duuneHToM. YpaBHEHHE NPSIMOi, IPOXOAAIIECH Yepes 3alaHHyI0 TOUKY B 3aJaHHOM HallpaBJICHUH (ypaBHEHHE ITy4Ka
TPSAMBIX). Y paBHEHHE NIPSIMOH, IPOXOSIICH yepes IBe 3aTaHHbIC TOUKHN).

14. B3aumHOe pacmonokeHHe ABYX MPSAMBIX Ha IJIOCKOCTH: YTOJ, YCIOBHE NMAapallIeIbHOCTH, YCIOBUE
HEPIeHINKYIIPHOCTH.

15. Kpussre BTOporo mopsika: onpezneieHune, oomee ypaBHeHHE BTOpoil cTeneHn. OKpy>KHOCTB: OIpe-JeleHHe,
KaHOHWYeCKoe ypaBHeHHE (BBIBOJ). OCOOEHHOCTH OOIIET0 YpaBHEHUS BTOPOU CTETICHU IS OTIPENENICHIS OKPY>KHOCTH.

16. DJuiIc: onpeneneHue, KAHOHUUECKOE ypaBHEHHUE, TIOCTPOCHHE.

17. I'unep6ona: onpeneneHne, KAHOHUIECKOE YpaBHEHHE. ACUMITOTHI runepboinsl. PaBHoOOYHas runepbona.

18. IMTapaboma: onpenenenre, BEIBOJ KAHOHMYECKOTO ypaBHEHHUs. Pa3nmansle (HopMbl mapabobl, X KaHOHHYECKHE

ypaBHEHHS, KOOPAUHATHI (POKYCOB, ypaBHEHHS AUPEKTPHUC, UEPTEKH.

Bompocsr [IK2
TIK-2 mo temam: «Benenne B maremarndeckuii ananms. AuddepeHnmansHoe neurnciaeHne QyHKIUN 01-HOH MepeMeHHON U ero
MIPUIOKEHUE K UCCIIEAOBAHUIO (DYHKIIMN

L. Omnpenenenne GpyHkuun y=f(x), ee 061acTu onpeneneHus 1 MHOXKecTBa 3Ha4eHHH. Crioco0bl 3alaHust (QyHKIHH.
2. Ipemen ¢pyHKIMH, eTo TeoMeTpudeckas nHTeppeTarys. OJHOCTOPOHHNE Tpenensl GyHKIHUN. Teope-Mbl
CYIIECTBOBAHUS U €JUHCTBEHHOCTH Ipeena (QyHKIHH.

3. Ipenen GyHKIMM HA OECKOHEYHOCTH, OCCKOHEUHBIN mpeen QYHKIUH B Touke. [IoHATHS OECKOHEYHO MalbIX U

OeCcKOHEUHO OOTBIION QYHKITUH U CBSI3b MeX Ty HUMH. CBOMCTBAa OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIMNX (DYHKIIUH.
OrpanmueHHbIe QYHKIINH U UX CBOICTBA.

4. OcHOBHas TeopeMa TeOpUH MpenesioB. TeopeMbl 0 npeaesax.
5. [IepBblii 1 BTOpOU CrieUaIbHBIE MPEAEIbI, CIEACTBUS.
6. Omnpenenenne HEMPEPHIBHOCTH QYHKIMK Y=f(X) B TOUKEe W Ha MHOXKECTBE. TOUKH pa3pbiBa M WX KIacCHUKAIIHS.

HemnpepsiBHOCTS 21eMeHTapHBIX QyHKUui. [Ipupamienue aprymenTa u npupamenue Gpyaknun y=f(x). Onpenenenue
HETPePBHIBHOCTH (yHKIMN Ha «sA3bIKe MpupanieHui». CinoxHas GyHKIUs, HENPEPbIBHOCTh CIOXKHON (QyHKIMY.

7. Omnpenenenne npou3BoaHor ¢pyHkmu y=f(x). OOIIee MpaBmiio OTHICKAHUS MPOU3BOMHON. ['eomMeTpruecKuil n
MEXaHWYECKHH CMBICI IPOU3BOIHOM (IOK-BO).

8. VYpaBHeHHs KacaTelIbHOH W HOpMalU K IJIOCKOCTU KpUBOH (10k-B0). Heobxomumoe ycnoBue nuddepeHnupyeMocTa (0K
-B0). [Ipou3sBoHast CI0XKHON QYHKIHH.

9. OcHoBHBIe TIpaBmia muddepennuposanus: y=U+V, y=, y=U/V (BbBON).

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

11. ITpousBonHast GyHKIMY 3a/laHHOM MapaMEeTPUYECKH U HESIBHO.

12. Juddepennman dynkuun y=f(x), ero cBsa3p ¢ npupamenneM Qyskaun. [IpaBmito otsickanus quddepernnana.
I'eomerpruecknii cmbich quddepernuana. MEBapuanTHOCTS (hOopMBI AuddepeHImana.

13. [IpouzBonuble u AuddepeHranbl BICIIAX NOPSAAKOB QyHKIUHN y=f(X). MeXaHHYECKH CMBICII BTOPOIl MPOU3BOIHOM.
14. [IpaBuno Jlonuranns.

15. [TpaBuno HaxoXXAEHUS MHTEPBAJIOB 3HAKOIIOCTOSHCTBA PyHKIMH y=f(X).

16. Bospacraromue, yosiBatomue GhyHKIMU: onpeaeneHus, Bu rpadukos. Heobxonumoe ycnosue Bo3pacTaHus (yObIBaHMs)
¢dyuakmun y=f(x). JlocraTouHoe ycioBue Bo3pactanus (yobiBanus) GyHKuu y=f(x).

17. OmnperneneHne TOYKH MakcUMyMa (MHHHMyMa) QyHKIun y=f(x); MakcuMyma (MUHUMYMa) GyHKIHHA y=f(X).

Heob6xoanmoe ycoBue CyIecTBOBaHUS dKCTpeMyMa (QyHKImH y=f(x). OnpeneneHne KpUTHIECKOH TOIKH 1-0ro poxa.
JlocraTto4nble yCIIOBUS CyILIECTBOBaHMS SKCcTpeMyMa (yHkimu y=f(x). [IpaBuiio oTbICKaHUsI HHTEPBAJIOB MOHOTOHHOCTH M
aKCcTpeMyMOB pyHKIHH y=f(X).

18. Omnpenenenne BEITYKIOCTH (BOTHYTOCTH) rpaduka ¢pyHKIHH. Heo6xoanMoe yciIoBHe BBITYKIOCTH (BOTHYTOCTH)
rpaduka pyHknuu y=f(x). JlocTaToOuHbIEe YCIOBUS BBITYKJIOCTH (BOTHYTOCTH) rpaduka GpyHKnuu y=f(x).
19. Ompenenenne Touku nepernba. Heobxonumoe yciioBue cyniecTBOBaHUS TOUKH Hepernda rpaduka GyHKImu.

OmnpeneneHne KPUTHUECKOM TOYKH 2-0T0 poaa J[ocTaToYHbIe YCIIOBHS CYIIECTBOBAHMS TOYKH Iepernda rpapuka GyHKIHH.
IIpaBuIIO OTHICKaHUS HHTEPBAJIOB BHITYKJIOCTH, BOTHYTOCTH M TO4eK Ieperuda rpaduka Gynxuun y=f(x).
20. ACHMITOTBI KPUBOIA: ONpezeneHne, BUAbl aCHMITOT. YPaBHEHHs! BEPTHKAIBHBIX ¥ HAKIOHHBIX ACHMIITOT.

B Teuenun 1 cemecTpa NpoBOAUTCS B MUCbMEHHOM dopme 2 Texymmux konTpoist (TK1, TK3), mo npoiineHHOMY TeOpeTHIECKOMY U
HPaKTHYECKOMY MaTepHaly .

TK1-TK3 - pemienue 3a1a4 1o npeacTaBieHHbIM BapuaHTaM 3aJjaHHUM.

Bonpocsr TK1

TK-1 KonTtponbsHas padota Nel mo teme: "JIuHelHas 1 BEeKTOpHAs areOpa. AHATUTHYECKAs reoMeTpus”

1. Kakas cuctema TMHEHHBIX areOpandecKuX YpaBHEHUH Ha3bIBACTCSI COBMECTHOM?

2. Kaxkast cucreMa THHEIHBIX anreOpanyeckux ypaBHEHUH Ha3bIBACTCSI HECOBMECTHOM?

3. Kakast cuctema JIMHEHHBIX anreOpanueckux ypaBHEHUH Ha3bIBAeTCs ONPENEICHHOMN?

4. Kaxkas cucreMa JTMHEHHBIX anreOpandeckuX ypaBHEHNH HAa3BIBACTCS HEOIPEICIICHHON?

5. Ecu A u B- kBagpaTHBIe MaTpHITEI BTOPOTO MOPSIIKA, A-HEBBIPOXKACHHAS, TO IT0 KaKOH (opMysie HAXOANUTCS PEIICHNE
ypaBHeHusa A*X=B?




6. Korma Tpu BekTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOMIUIAHAPHBIMU?

7. IIpu KaKuX yCIOBUSX /IBA BEKTOpPAa HAa3bIBAIOTCS KOJUIMHEAPHBIMH?

8.Korzaa nBa BekTopa Ha3bIBalOTCS paBHBIMU?

9. ITo xakoi (opMysie BEIMHUCIIAIOT CKAUIIPHOE IPOM3BEACHUE BYX BEKTOPOB ?

10.ITo xaxo#t ¢popmyIe BEIYUCISETCS KOCUHYC YIJla MKy BEKTOpamu?

11.B 4em 3axmrouaeTcsi FeOMETPUYECKHI CMBICI CMEIIAHHOTO MPOU3BEIEHUS ?

12. 3anummTe hopMyia BEYHCICHHS 00beMa TPEYTOIBHON ITHPAMHUIBL.

13. To xaxoii hopMyIie BEIYHCIACTCS YTOJI MEXKTY TPSIMBIMU?

14. Tlo kakoii opMyJie BBIYUCIIETCS PACCTOSHUE OT TOYKU 10 NPSIMON?

15. 3anummTe yciIoBHe MEePIeHINKYIIPHOCTH U MTAPAIUICITEHOCTH IBYX MPSIMBIX.

16. ITo xaxoit hopMyIie BEIMHCISICTCS AIMHA BEKTOpa 7

17. Kak BbIUHCIISIETCSI CKANIIPHOE NIPOM3BEJCHUE IBYX BEKTOPOB, 3aJAHHBIX CBOUMHU KOOPAUHATAMU?
18. YUeMy paBeH yriioBoi KodhGHUIMEeHT npsiMoit, mpoxosiei yepe3 Touku O(0;0) u B(—4;8)?

Bompocer TK2

TK-2 PacuerHo-rpadudeckas padoTa no teme: «JInHelHas U BEeKTOpHAs anredpa. AHaIUTHYECKas TEOMETPHSD)

1. Kaxk 3anmmuceiBaercs B 00mmeM Biae CHCTEMa M JHMHEHHBIX anreOpandeckuxX YpaBHEHHH C N HEM3BECTHBIMH?

2. Kakas cucrema Ha3pIBaeTCsl: a) COBMECTHOM; 0) HECOBMECTHOI; B) ONPEAEICHHON; T') HEOMpeaeaeHHON?

3. Yro Ha3BIBAIOT ONpEACTUTENCM: a) 2-T0 Mmopsaka; 0) 3-ro mopsaka; B) aareOpandecKuM JOMOTHEHHEM ? MUHOpam?
4. Uro HazpiBaioT BeKTOpoM? UTo 03HAuaroT ero koopaunHathl? Kak 3anmuchiBaeTCsl pa3iokKeHUE BEKTOpa B
OpPTOHOPMHUPOBAHHOM Oazuce?

5. Kak HaxoaaT KoOpAMHATHl BEKTOpa MO M3BECTHBIM KOOpAMHATAM €ro Hadana M koHua? Kak ompeaensioT: paccTosHue
MEXTy IBYMSI TOUKaMH; KOOPHHATHI CEPEIIHBI OTpe3Ka?

6. Uro HA3BIBAIOT CKAIAPHBIM IIPOM3BEICHNEM M KaK €r0 BEIYHCIIAIOT, €CITH BEKTOPHI 3aJaHBI CBOMMH KOOPJMHATAMH?
7. Uro Ha3bIBAIOT BEKTOPHBIM MIPOM3BEIECHUEM M KaK €ro BBIUHMCIAIOT, €CIH BEKTOPHI 3aJlaHbl CBOMMHU KoopauHaTamu? Kak
HalTH paboTy CHJIBI  Ha NPSIMOJIMHEHHOM y4acTKe ITyTH; BpalaTeIbHbIA MOMEHT?

8. CMermanHOe NTPOM3BECHHE TPEX BEKTOPOB, €r0 BEIYHUCICHHE W TEOMETPUIECKHH CMBICI.

9. Kaxk BBINIAIAT ypaBHEHUS NpsAMOIl: a) Ipoxoasmeil yepes 2 1aHHBIE TOUYKH; 0) C yIJIOBBIM KOI(D(UIEHTOM; B)
MPOXOJISIICH Yepe3 JaHHYI0 TOUYKY B JAHHOM HarnpaBieHHH (ITy4YKa MPSIMbIX); r) obOee?

10. Kak u3 o0mero ypaBHeHHUS PSIMOH ONIPENETIHUTE €€ YIIIOBOH K03 GHIHCHT?

11. Kak onpenensercst yroin Mexmny npsaMbIMu?

12. Kak ycTaHOBUTH 110 ypaBHEHHUSM NPSIMBIX, YTO OHU: a) MapajuleNbHbL; 0) MEePIeHANKYISIPHBI, HE CTPOS UX?

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

KaHOHMYECKOE YPABHECHHUE; 3) TIOCTPOUTH YEPTEXK; 4) MOSICHUTE, YTO O3HAYAIOT BCEC ICPEMEHHBIC M OYKBBI, BXOISIIINE B
KaHOHHYECKOE YPaBHCHHE.

14. Kakumu 0COOEHHOCTAMH OIKHO 00naarh obliee ypaBHEHHE BTOPOi CTENEHH, YTOOBI OHO OMPEIENsio Ha MIOCKOCTH:
a) OKpY’>KHOCTb; 0) 3JUTUIIC; B) TUTIEpOOITY; T) apadbory?

Bompocsr TK3

TK-3-KonTponbsHast pabota o TeMe "BBejicHHe B MaTeMaTHIeCKUil aHanu3. [Ipon3BoaHas GYHKIIUK OJHOM IEpEeMEHHOM"
1. B uem 3akimiogaeTcs MEXaHMYECKUN CMBICI TIEPBOM U BTOPOIl MPOU3BOIHOM?

2. B ueM 3aK/t09aeTCcss T€OMETPUIESCKUH CMBICT IPOU3BOIHON (QyHKIHN?

3. Tlo xakoii popmyie BBIYUCIIETCS NIepBasi IPOU3BOAHAS (DYHKIUH, 3aJaHHON NapaMeTpUIecKu?

4. Kaxast ¢yHKIHS, onpeneneHHas B Touke X0, Ha3pIBaeTCsl HENPEPHIBHOM B 3TOH TOUKe?

5. OcHoBHas TeopeMa TeopuH mpeaenoB. TeopeMsl 0 npeaenax.

6. IlepBblii 1 BTOPOIi crielManbHbIe TPeAesbl, CASICTBH.

7. Onpenenenue npousBoaHoi ¢pyHkuun y=f(x). O01iee npaBmiIo OTHICKAaHUS POU3BOAHOM. ['eoMeTpruecknii 1 MexaHUIECKHI
CMBICJI IPOU3BOJHOM.

8.YpaBHeHHUs KacaTeIbHON M HOPMAIH K INTOCKOCTH KpuBoi. Heobxoaumoe ycnosue auddepeniupyemoctu. [IponssogHas
CJIOKHOW (DYHKIIHH.

9.Ilpon3BomHast GYHKIMHU 3aJaHHOH MMapaMeTPUIECKH U HESIBHO.

Cemectp 2
B Teuenun 2 cemecTpa MpOBOAUTCS B MUCbMEHHON Gopme 2 mpomexyTounbix koutpons (ITK1, TIK2), mo npoiineHHOMY
TEOPETUIECKOMY MaTepuaity JIEKIUi.

ITK 1 - TecroBble MaTepualbl QUCHUILIHHB « MaTeMaTrkay Ha kadenpe. [IK1 mpoBoanTcs B MUCEMEHHOU (Gopme.
ITK2 - TecToBbIe MaTepHaibl TUCIUILIHHEBI «MaTematuka» Ha kadeape. [IK2 npoBonuTcst B mUCBMEHHOH opme.
Bomnpocs! 1K1

TIK-1 mo Temam: «HeomnpeneneHuslii u onpeneneHubii naterpansl. Auddepennuansasie ypasuenus I u Il nopsakos»

1. Omnpenenenne nepBoodpasHoit GyHKINY, TeMMa O IepBooOpasHbIX. OnpeneacHre HEOPEAEICHHOTO HHTErpaia, ero
reoMeTpuueckuii cMbIci. Teopema cymecTBoBaHNs HHTErpana. OCHOBHbIE CBOIICTBA HEOIPEISICHHOTO HHTErpaia

2. HHTerpupoBaHue Mo yacTsAM AJs HEONPEAEICHHOTO HHTerpana: GopMysa, OCHOBHBIE CIy4ad MPUMEHEHUs.

3. 3aMeHa NepeMEeHHOIl B HEOIPEAEIEHHOM MHTErpaje, UHTErpUpOBaHie UppalnuoHanbHocTell. HTe-rpuposanue

(yHKIHH, coAep)KaIiX KBaIPAaTHBIA TPEXWICH.
4. 3amauun, NpUBOAALINE K TOHATHIO ONPENEIEHHOr0 MHTerpaja: a) 3ajada o IUIOIAAM KPUBOJIMHEHHON Tpaneuuu; 0)




3ama4dya 0 Macce Hp}IMOJII/IHeI\/’IHOFO HEOAHOPOAHOT'O CTCPIKHA.

5. Wurerpanbhas cymma. OnpezneneHue onpeaeIeHHOro nurerpaia. Beraucienne onpeaeneHHoro HHTerpaia no Gpopmyie
Herotona-Jleiionuma. ['eoMeTpruecKuil 1 MEXaHUIESCKHI CMBICITBI ONIPEIeNIEHHOTO HHTerpaia. OCHOBHBIE CBOMCTBA OMPECIICHHOTO
HHTETpaja.

6. HHTerpupoBaHue Mo yacTsM B OIpeJeICHHOM MHTerpaie. 3aMeHa NepeMeHHON B ONpeeIeHHOM MHTerpale.

7. Berancnenue mromanei miockux ¢uryp. Beruucienue o0beMoB Tl BpaleHHs.

8. HecoOcTBeHHbBIE HHTETPANBI ¢ OECKOHEYHBIMHA TIpEeTIaMi HHTETPHPOBAHMS.

9. Juddepennnansusie ypaBHeHus 1-ro nopsanxa (Y 1): onpenenenue, BUIBI 3alliCH, PElIeHUE, HAYaIbHOE YCIOBHE.

Teopema Kormm (cymiecTBoBaHUE ¥ €AMHCTBEHHOCTH PelIeHHs U PepeHranbHOro ypapaeHus 1-ro nopsaka). Y 1c
pa3aeTICHHBIMU U Pa3ACISIONUMHUCS TIEPEMEHHBIMHU.

10. Jlunetinoe nud¢epeHmaIbHOe ypaBHEHHE 1-T0 TOpsAKa: ONpeaelieHre, BIl, HaX0XKIeHUE OOIIEeTo penieHusI.
VYpauenue bepnynnu.

1. JuddepennnansHble ypaBHEHUS 2-TO MOPSJKA: ONPEAEICHNE, BUABI 3aIlMCH, PELICHHE, HaYaJIbHbIC yCIIOBHSL.

12. OpHoponHble THHEHHBIE TU((hepeHIHnaTbHbIe YPaBHEHUS 2-T0 HOPSAIKA: ONpeeNeHne, CBOHCTBO ero pemeHnii. Teopema

0 CTPYKTYpe OOILIEro peneHus 0HOPOIHOT0 THHeHHoro quddepeHnnansabie ypaBHeHUS 2-ro nopsiaka. Teopema o CTpyKType
001IIero peleHust HeOJHOPOAHOTO JIMHEHHOT0 AnddepeHIranbHble ypaBHeHUs 2-T0 TOpsiaKa.

13. Haxoxnenne o0Imero pemeHns ogHOPOAHOTO JHHeHHoro nuddepeHnnansHble ypaBHEHNS 2-T0O MOPSIKa ¢ MOCTOSHHBIMU
K03((HUIMEHTaMH B CITydasix, KOT/1a KOPHU XapaKTEPUCTUUECKOTO YPaBHEHHUS: a) ICHCTBUTEIBHEIEC H Pa3INYHbIe; 0)
JICHCTBUTENBHBIC U PABHbIE; B) KOMILIEKCHO CONPSDKEHHBIE.

14. Merton noabopa 4acTHOTO pelIeHHs HEOAHOPOIHOTO JIMHEHHOTO audepeHIranbHbIe YpaBHEeHUS 2-TO MOPSIKa ¢
MOCTOSTHHBIME K03((HIMEHTaMH B CITydasix, KOT/Ia IpaBasi 4acTh ypaBHEHHUA uMeeT BUA:  a) f(x) =Pn (x) * ewx; b) f(x) =ewx ¢

( Mcos yx + Nsin yx ).

Bompocsr [IK2

TIK-2 no temam: «Teopus BepossTHOCTEH. MaTeMaTHuecKasi CTaTHCTUKAY

1. CoObITus. Bunel coOBITHIA: JOCTOBEpHBIE, HEBO3MOXKHEBIE, Clly4yaiiHble. Buabl ciydalfHbIX COOBI-THI: HECOBMECTHEIE,
COBMECTHbIE, PABHOBO3MO>KHbIE, €IMHCTBEHHO BO3MO>KHbIE. [TosHas rpynma coObiTiii. [IpoTHBOIIONOXKHBIE COOBITHS.

2. Yacrora. OTHOCUTENBHAS YAaCTOTA. KJIACCUUECKOE U CTATUCTUUYECKOE OIPEAEICHUE BEPOATHOCTH.

3. Anre6pa cobsiTuit. Cymma co6biTuil. TeopeMsl cI0okeHHs BEpOSATHOCTEH HECOBMECTHBIX M COB-MECTHBIX COOBITHH.
ITpousBenenue coObiTHi. Teopema yMHOXKEHHSI BEPOSITHOCTEH U €€ CIIE/ICTBUSL.

4. IToBropenue ucneiranuil. ®opmyna bepuymnnu.

5. Cryuqaitaere Bemnauasl (CB): muckpernsie (JICB) u HenpepsBaele (HCB). 3akoH pacmpeneneHus JUCKPETHOI

ciydaiiHOM BenmuuuHbL. Psn pacnpenenenus. MHoroyroibHuk pacnpenenenus. Oynkuus pacnpenenenus CB: onpenenenue,
rpa¢uk, cBoiictBa. [InotHOCTh pacnpenenenus HCB u ee cBoiicTBa.

6. MaremaTtuueckoe oxuganue JJCB u HCB: onpenenenue u BeluMcieHus cBoiictea. Jlucnepcus u cpeanee
KBaJlpaTHUECKOe OTKIOHEHHE: OIpe/ieieHe U BRIYHCIICHNE; cBolicTBa aucnepcnu st ICB u HCB.

7. HexoTopsle cTangapTHbIE pacnpenesieHus: OMHOMUABHOE, PABHOMEPHOE, HOPMAJIbHOE.

8. OCHOBHBIC 3a[]adl MaTeMaTHYECKON CTaTHCTHKH. ['eHepaiibHast W BHIOOPOYHAs COBOKYITHOCTH. BHIIBI BapHAIlMOHHBIX
psnoB, ux rpaduueckoe m3odpaxenue. CrrocoOsl 06pa3oBaHUS BEIOOPKH.

9. INokazaTenu neHTpa pacrnpeeneHus: CpeaHssl BBIOOpoUHas, MoJa, MeAUaHa.

10. ITokazaTenu BapHalMK CTaTUCTUYECKUX pACHpEAENEeHUN: SMIUPUYECKas AUCTIEPCHUs, CpelHEE KBapaTHIECKOe
OTKJIOHEHHE, Kod(duImeHT Bapuanun. ACHMMETPHS U SKCIIECC.

11. INonsTHe cTaTHCTHUECKUX TUIOTE3, oOliee MpaBmiIo ux npoBepku. Kputepuit cormacus [Tupcona ( 2).

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

13. VHTepBasibHOE OLEHUBAHUE MTapaMEeTPOB. JJOBEpUTEIbHBIN HHTEPBAI JUIsl MATEMAaTHUECKOIO OXUIAaHUA U CPETHETO

KBaAPATUYCCKOTrO OTKIIOHCHUA. Brruncinenne o0bema BLIGOpKI/I.

Mo pucuunimHe hopMaMH TEKYIIEro KOHTPOIS SBIISIOTCS:

TK1,TK2, TK3 - pemienue 3aa4 1o MpeCTaBICHHBIM BapHaHTaM 3aJaHui. MaTeprasl AucIuIUTHHEL «MartemaTtika» Ha Kadenape.
TK npoBoasaTcsi B MIUCBMEHHOM (opMe.

Bompocer u 3agaun TK1

TK1 - UeguBunyaneHOe noMamnHee 3amanne (TK1) mo teme: ««HeomnpemeneHHBIN U OIIpeAeIeHHBIH HHTETPAIBD)

1.HaiiTu HeonpeaeIeHHbIE HHTEIPAJIbL.

a) TabJIMYHOE UHTETPUPOBAHUE;

0) MHTETpPUPOBAHHUE 110 YACTSIM;

B) HHTETPUPOBAHNE METOJIOM 3aMEHBI ITEPEeMEHHOH;

2. BeraucnuTh 3HaUCHUE ONPEEeTICHHOTO HHTETpaa.

3. Beruuciuts miomaas GUrypel, orpaHIYeHHOI 3a1laHHBIMU JTMHUAMH. ClIeIaTh 4epTex.

4.®wurypa, orpaHHYCHHAs 33JaHHBIMH JIMHUSMH, BpaIaeTcss BOKPYT OHOW U3 oceil koopauHaT. HaiiTn 00beM Tela BpalieHusI.
CrenaTth 4yepTex.

Bomnpocsr:

1. Yro Ha3bIBacTCs ONpENesICHHBIM HHTerpaioM oT Gyukumu f(X) Ha otpeske [a; b]? Beerma nu o cymiectByer?
2. Kakumu cBolicTBaMu o0namaeT onpenesieHHbIH nHTerpan?

3. KakoBbI reoMeTpHUecKUil 1 MEXaHUIECKUH CMBICIBI ONPeeIeHHOT0 HHTerpana’?

4. Kak BBIUHCIAIOT onpeaeaeHHbld nHTerpan no Gopmyne Hetorona-JIeitOnuma?

5. 3ammmre GopMyITy HHTETPUPOBAHHS IO YacTsAM B ONpPEeNICHHOM HHTErpajie. B Kakux ciydasx ee IMPHMEHSIOT?
6. Kak ocymecTBiseTca 3aMeHa IEPEMEHHON B OIPEACICHHOM UHTErpane?




Bompocsr u 3amaun TK2

TK-2- KontponbHas pabota o teme: «/{ubdepennmanpubie ypasaenus I u I mopsakos»

1. Maiite onpeneneHus:

a) nu¢depeHINaTbHOTO YPaBHEHHUS 1-T0 mopsIka;

6) obwero pemenust 1Y 1-ro nopsaxa;

B) obmero naterpana JIY 1-ro mopska;

T) 9acTHOTO pemenus (MaTerpana) 1Y 1-ro mopsaka.

2. Chopmymnupyitre 3agauy Kommu s JIY 1-ro mopsiaka U yKaKuTe ee TeOMETPUIECKUI CMBICT.

3. Haiite onpeneneHus:

a) HHTerpanbHOM kpuBoi 1Y 1-ro nopsnka;

6) cemeiicTBa MHTETpANBHBIX KpuBBIX VY, maiite reomerprdeckoe Toakosanue Y 1-ro mopsaxa.

4. Chopmynupyiite TEOpeMy O CYLIECTBOBAHUH U €AMHCTBEHHOCTH pemeHus Y 1-ro nopsaka. UTo Ha3bIBaeTCcs 0COOBIM
pemenueMm 1Y 1-ro nopsaka?

5. Haiite onpenenenus Y:

a) ¢ pazJeNeHHBIMH IEPEMEHHBIMU;

0) ¢ pa3IeIOUIMMUCS TICPEMCHHBIMH.

6. M3moxwuTe MeTOT HaXOXKAeHH 00mIero pemenus 1Y ¢ pa3aensronmMiucs IepeMeHHbIME. 6. [laliTe onpeneneHne OQHOPOTHOTO
AY 1-ro nopsaaka. C mOMOILBIO KaKOH 3aMeHbI IEPEMEHHON OJHOPoAHOE Y IPUBOAUTCS K YPABHEHUIO C PA3IEIIAIOUIMMUCS
NepeMEeHHbIMU ?

7. laiiTe onpenenenue nuHeiHoro JIY 1-ro mopsaka: a) 0MHOPOAHOTO; 6) HeoHOPOAHOTO. M3n0okuTe MeTo 1 BepHyHn pemeHus
JIHAY 1-ro nopsnka;

8. Jlaiite ompenenenue ypasHeHus beprymmu. Kakue Metons! penieHus ypaBHeHHs: bepHynu BeI 3Haete?

9. laiite onpenenenus: a) JIY 2-ro nopsiaka; 0) ero obiiero u yactHoro perrenuit. Chopmynupyiite 3amaqy Korm s IV 2-ro
TOPSAKA, YKaXKUATE €r0 TEOMETPHUICCKUIT CMBICII.

10. daiite onpenenenue: a) tuHerHoro Y n-ro mopsiaka (omHopogHoro u HeogHoponHoro (JIOAY u JIHAY)); 6) nuueitHo
3aBUCUMBIX U TUHEHHO HE3aBUCUMBIX (DYHKIIHIA;

11. Chopmynupyiite ycinoBus TuHeHHON He3aBrucuMocTH pemeHuii JIOY.

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

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

14. BeiBeaute (opMyITy TS OOLIETO pelIeHHUs IMHEHHOTo ogHOopoaHOoro Y 2 nopsiaka ¢ moCcTOSHHBIMU KO3(h(hULIMEeHTaMH B
ciTydae JIeHCTBUTENBHBIX Pa3INIHBIX KOPHEH XapaKTepUCTHIECKOTO YPaBHEHHUS.

Bompocs! u 3agaun TK3
TK-3- KontponbHas pabota 1o teme: « Teopust BEpOsSTHOCTEH

1. YeMmy paBHA BEpPOSTHOCTh OOBEANHEHUS ABYX COOBITHH ?

2. Kak MOHO 3amucaTh BEpOATHOCTb MEPECEUECHUs ABYX COOBITHH ?

3. ITycts cobObiTust A 1 B He nepecekatorcs. Yemy paBHa BEpOSTHOCTh UX OOBEIMHEHUS? TepecedeHus ?

4. YTo MOXXHO CKa3aTh O BEPOSTHOCTH MEPECEUCHHS HE3aBUCHMBIX COOBITHIA?

5. Yertsipe pasza OpocaeTcs urpajibHas KOocTh. Kak MOCYNTaTh BEPOATHOCTH TOTO, YTO IIECTEPKa BEHINAAET POBHO TPH pa3a?
Xots 0bl TpH paza?

6. Yemy paBHa (YHKLIUS pactpeneneHus ci1.B. X 110 onpeneiaeHuo ?

7. Kak HailTh QYHKIIUIO pacrpeneneHus], eClii H3BeCTHA TUIOTHOCTD PaclpeaeeHuUs?

8. Kak HaliTu MIOTHOCTH pacHpeeNeHus], eCIM H3BECTHA (YHKIUS pacHpenesieHus?

9. Kax 3anmuceiBaetcst GyHKUIUS pacnpeieseHus Ui HOpMaIbHOH Clly4aiHON BeTUIHHbI?

10. ITycth TOUKa OpocaeTcs Haymady Ha oTpe3ok [a, b). Kakoe pacnpesencHue uMeeT KOOpAUHATA 3TOH TOYKHU?

11. ITycts X — 370 uncno BeIManeHUH mectepku npu 10 OpocaHmsx urpaiapHOi Koctu. Kakoe pacrpeneneHue uMeeT Takas
ciydaiiHast BeIMYMHA ?

12. ITycts X- 3TO BpeMs, MexXAy MOCIEA0BATENBHBIMU MOKYIATENIMH, MOJOMIEAIINME K Kacce. Kakoe pacnpenenenue umeer
Takas cilydyaiiHas BelIu4uHa?

13. ITycts X —3T0 uncno 3B0HKOB, noctynuBmux Ha ATC 3a munyTy. K Kakomy pacmpeneneHHio OIM3K0 paclpeaeneHue
TaKoi ci.B. ?

14. ITycts X- 3T0 AHEBHAs BBIpydYKa B OoybIioM MarasumHe. K kakoMmy pacrpeleieHuro OJIM3KO pacrpeieiieHue 3ToH Ci.B. ?
15. UeMy paBHO MaTeMaTHYECKOE OXKHUJIAaHHE AUCKPETHOU CIL.B.?

16. UeMy paBHO MaTeMaTH4ECKOE OXKHJIaHHE abCOMIOTHO HENMpPephIBHON Ci.B.?

17. Yro xapakTepusyeT MaT. O:kuaaHue ?

18. B kakoM ciydae MareMaTH4ecKoe OKUAAHUE CYMMBl PABHO CyMME MaT. OKUAAHUM?

19. B xakoMm ciyuae MaTeMaTHYeCKOE OXXMIAHUE IMPOU3BENCHUS PAaBHO MPOU3BEACHHUIO MAaT. OXHUIAHUI?

20. Uro Takoe gucnepcus mno onpexaencHuo? Uto oHa xapakrepusyer?

21. Uro takoe k03 UIMEHT KOoppensauuu?

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

23. Uro MOXXHO CcKa3aTh 0 KoddduuueHte xoppensaunu cia.B. X u Y, ecnu Y=-X/2 ?

24. OOBsICHHUTE, B YeM COCTOUT 3aKOH Oojbmux uncen ? (MoXHO Ha mpuMepe)..

25. ITycTe npou3BOANTCS ThICAYA BBICTPENOB U BEPOSTHOCTb MonanaHus npu ogHoM BeicTpene paBHa 0.001. Kax nHaiitu
BEPOATHOCTB TOTO, 4yTO OyzeT 2 nonananua? XoTs Obl OIHO MoNagaHue?

26. Mownera 6pocaercs 100 pa3. Kak HaiiTi BEpOSITHOCTh TOTO, YTO YHCIIO BBINAQJACHUN repba mpuHAUIe)KUT uHTepBainy (40,
60) ?

27. Uro Bel noHnmaere noji HecMeleHHON oueHKON? Kak BBITJISAST HECMEIIEHHbIE OIICHKH JUIs MaT OKUIAHUS, JUCTIEPCUHI

1 QYHKUIUH pacrpenencHus?




Bompocer TK4
TK-4 PacuerHo-rpadudeckas padota no teme: «MaremaTHdeckas CTaTHCTHKA

1. 3agaun MaTeMaTHIECKOW CTaTUCTUKH.

2. I'enepanbHas u BeIOOpOYHAsE COBOKYMHOCTH. CriocoObl 00pa3oBaHus BEIOOPOYHOI COBOKYITHO-CTH.

3. Buzbl BapualluoHHBIX PsIIOB.

4. DMrupudeckas GYHKIUS pacrpelielieH s U ee Tpaduueckoe H300pakeHue.

5. Cpennsas apupmerndeckas BHIOOpKU. BapuanmoHHbINH pa3Max.

6. Jucniepcust u cpesHee KBaJpaTHYECKOE OTKIOHEHHE BBIOOPKH.

7. CBoiicTBa BEIOOPOYHBIX OLEHOK: COCTOSATEIBHOCTD, HECMEIIEHHOCTE, 3P ()EeKTHBHOCTE.

8. OreHka MaTeMaTHUECKOTO OXKHUJAHUS TeHEPAbHOM COBOKYITHOCTH IO BEIOOpPKE.

9. OrneHka JUCIepCcu FeHepaabHON COBOKYITHOCTH 110 BBIOOPKE.

10. Ompezenenne 10CTOBEPHOCTH BBIOOPOUHBIX CTATHCTUUECKUX MOKA3aTelNeH.

11. JloBeputensHBIi nHTEpBANI. [loBepHUTENbHAS BEPOATHOCTE (HAIEKHOCTE). TOYHOCTH OIIEHKH.

12. JloBepuTeNnbHbIC MHTEPBANIBI IS OLEHKM MAaTEeMaTH4eCKOr0 OXKUIAHMS HOPMATBHOTO pacHpeseNeHus PHU H3BECTHOM
CpeiHEM KBaJIPaTHUECKOM OTKJIOHEHHUH .

13. Beraunciienre He00X0IMMOTO 00BeMa BHIOOPKH.

14. IIpumenenue kputepus cornacust [lupcoHa npu pelleHUU 3aa4d O COINIACOBAHHOCTHU TEOPETHUYECKOTO U

CTAQTHCTUYECKOTO pacIpeie/IeHHH.

2. KOHTPOJIbHBIE BOITPOCHI 1 3AJIAHM S JJ151 ITIPOBEJIEHUS [TIPOMEXYTOYHOM ATTECTALIMU 110 UTOT'AM
OCBOEHUA JUCHUTUIMHBI (MOJYJIS)
IIpomesxyTodHas aTTecTams MpoBOIUTCs B popme utorosoro koutposs (MK) no aucnumnmae:
Cemectp 1
®dopwma: 3aueT
WK npoBoauTcst B MUCBMEHHOM (hopme
Bompocs! s noarotoku k 3auety ( UK)

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

2. JIunelinble onepanyy HaJ MaTpULAMM, UX CBOICTBa.

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

4. TpancnonupoBanue MaTpuil. O6paTHas MaTpula: ONpeAeiIeHne, TeopeMa CyIEeCTBOBAaHHS, MPAaBUIIO HAXOXKACHUS (n=2).
5. CucreMsl TMHEHHBIX anreOpandecKuX ypaBHEHHMIl: onpeeieHue, pelieHre, COBMECTHbIE, HECOBMECTHBIE,
OIpEIENIEHHbIE, HEOIIPEACIICHHBIE, YKBUBAJICHTHBIE.

6. MarpuuHas 3anuch KBaJpaTHbIX CUCTEM JIMHEHHBIX yPAaBHEHUI; pEllICHHE KBAaJPaTHBIX CUCTEM JIMHEHHBIX YPaBHEHUH ¢
HOMOLIBIO0 0OPATHON MaTpPHUILIBL

7. Omnpenenureny BTOPOTO U TPETHETro Mopsika (OnpeieieHre, MpaBriia BEYHUCICHHs). MUHOp 1 anrebpandeckoe
JIOTIOJIHEHUE.

8. Pemenue kBagpaTHBIX CHCTEM JHMHEHHBIX ypaBHeHU# mo ¢popmynam Kpamepa.

9. Bexropsl: onpeneneHue, Moxynb, HanpasieHue. Knaccudukanus Bekropos. JInHeHbIE onepanyy HaJl BEKTOPaMH.
Koopaunate! BekTopa. JIMHEHHBIE Onepaliy Ha/l BEKTOPAMU B KOOPJMHATHOH Gopme.

10. CkangpHoe IpOU3BEICHNUE IBYX BEKTOPOB: ONpENENICHNE, €ro CBOiicTBAa. BhluncieHne CKalspHOrO IPOU3BEICHUS B
KOOpIMHATHOI (hopme. MeXxaHUYeCKHH CMBICI CKaJIIPHOTO MPOU3BEICHHUS.

11. BekropHoe npousBeeHUE IByX BEKTOPOB: OIpEAEICHUE, CBOCTBA. BhIunciieHe BEKTOPHOIO NPOU3BEACHUS B
KoopauHaTHOH (opme. ['eomeTpruaecKkuii 1 MEXaHUUECKUH CMBICIIBI BEKTOPHOT'O ITPOU3BEICHS.

12. CMel1anHOe NPOU3BECHNUE TPEX BEKTOPOB: ONpeAesieHre, BEIUMCIICHHE B KOOpAMHATHON (opme. ['eomeTpuueckuii
CMBICI CMELIIAHHOTO ITPOU3BEICHH. Y CIIOBHE KOMIITIAHAPHOCTU TPEX BEKTOPOB.

13. Oobmee ypaBHeHHe NpsiMOH. VccienoBanne o0IIero ypaBHeHHS MPSIMON. YpaBHEHHE NPSIMOH C yTIIOBBIM

k03¢ dunueHToM. YpaBHEHHE NPSIMOH, MPOXOISIIEH uepes3 3aJaHHYI0 TOUKY B 33JaHHOM HANpaBJICHUH (YPaBHEHUE ITyUKa
NpPSMBIX). YpaBHEHUE NPSAMOH, IPOXOAsLICH uepe3 ABe 3a/laHHbIe TOUKH).

14. B3anmHOe pacrionokeHue IBYX MPSAMBIX Ha IDIOCKOCTH: YTOJI, YCIOBHE MApaIUICIBHOCTH, YCIOBHE
HEePIEeHANKYISIPHOCTH.

15. Kpussle BToporo mopsijaka: onpezeneHue, odmiee ypaBHeHHe BTOpoll cTeneHu. OKpy>KHOCTb: OIpe-AeNeHHe,
KaHOHHUYECKOE ypaBHEeHHE (BbIBOA). OcOOCHHOCTH OOIIEro ypaBHEHUS BTOPOH CTEHEHH A OIPEEICHHS OKPYKHOCTH.

16. DIdIc: onpesesieHne, KAaHOHUYECKOe ypaBHEHHUE, TIOCTPOCHHE.

17. I'unepOona: onpeneneHue, KAHOHUYECKOE YpaBHEHHE. ACHUMIITOTHI runep6oinsl. PaBHoOouHas rumepbona.

18. [Tapabona: onpezenenne, BHIBOJ KAHOHNUECKOTO ypaBHEeHUs. Pasimunble GopMbI apaboiibl, UX KaHOHUYECKUE
ypaBHEHHS, KOOPIUHATHI (POKYCOB, YpaBHEHHS AUPEKTPHUC, YUSPTEIKH.

19. Omnpenenenne Qynkun y=f(x), ee odmactu onpenescHns 1 MHOXecTBa 3HaueHUH. CriocoOb! 3a1anns (QyHKINH.
20. [Ipenen Qpynkimu, ero reomerpuyeckas nHTepnperanus. OQHOCTOpPOHHUE Mpeaebl GYHKUUU. TeopeMbl CyIIeCTBOBAHUS
Y €IMHCTBEHHOCTH Ipeiena (PyHKIUH.

21. Ipemen GpyHKIMH Ha OECKOHEYHOCTH, OECKOHEUHBIH Mpeaen (yHKIHUH B Touke. [IoHATHS OECKOHEYHO MAaJbIX M
6eckoHeuHO O0MBIION (QYHKINH U CBA3b MEX Iy HUMH. CBolicTBa 6ECKOHEUHO MAJbIX U 6€C-KOHEYHO OONBIINX (yHKIHUIL.

22. OcHOBHas TeopeMa TeOpHH NpeJenoB. TeopeMsl 0 mpeenax.

23. [TepBeIii 1 BTOpOW CHelMaIbHBIE TIPEENbI, CIEACTBUS.

24. OmnpeneneHne HENPEPHIBHOCTH (QYHKINMH y=f(X) B TOUKe M Ha MHOXecTBe. TOUKHM pa3phIBa M MX KJIACCHU(HKAIIIL.

HenpepsIBHOCTB 211eMeHTapHBIX QyHKIUN. ApudmMeTndeckue onepanuy Hajl HeMpepeIBHbIME GyHKIMAME. [Ipupamienue




aprymMeHTa u npupaiesue gpyakuun y=f(x). OnpeneneHnue HEIPEPHIBHOCTU (QYHKINHU Ha «SI3BIKE MIPUPAILCHUID.

25. Omnpenenenne npousBoaHoi ¢pyHknuu y=f(x). OOIiee MpaBuiio OTHICKAHUS MPOU3BOIHON. I'eOMETpHUECKUI 1
MEXaHUYECKHH CMBICIT PONU3BOTHOM.

26. YpaBHeHUs KacaTeNbHOH M HOPMaIH K TUIOCKOCTH KpuBoi. HeoOxomumoe ycnosue auddepeHupyeMocTy.
IIpousBoaHas caoxHON QyHKIHH.

217. OcHoBHbIe MpaBuia quddepennuposanus: y=U+V, y=, y=U/V.

28. BeBon popmyn anddepeHpoBanns: y=sinx, y=cosX, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

29. IMpousBonHas GyHKIMU 3aJaHHON MapaMeTPUUECKU M HESBHO.

30. Huddepennman ¢pynknun y=f(x), ero cBsa3b ¢ npupaiieHneM QyHKmA. [IpaBuio oTeickanus quddepeHmnmana.
I'eomerpuyeckuii cmpich nuddepeniuana. MaBapuantHoCTh GopMbl auddepennumana.

31. IMponsBoxusle 1 qudhepeHnuams! BEICINX TOpAaKkoB GyHknun y=f(x). MexaHU4ecKui CMBICII BTOPOI IIPOU3BOIHOM.
32. [IpaBuio Jlomurans.

33. Bospacraromue, yosiBaromue GyHKIMA: ONpeaencHus, BUI rpadukoB. HeoOxonumoe ycnoBrue Bo3pactaHus (yOBIBaHHS)
¢dynaxmun y=f(x). JlocraTounoe ycioue Bo3pactanus (yObIBaHuUS) QyHKIIHH.

34. Omnpenenenue TOYkH MakcuMmyMa (MuHHMyMa) QyHknun y=f(x). Heobxoaumoe ycrnoBue cymecTBOBaHHS SKCTpeMyMa

¢ynkpn y=f(x). Onpenenenne KpUTUIECKOI ToUKH 1-0ro poaa. JlocTaTouHbIe YCIOBUS CYNIECTBOBAHUS IKCTpeMyMa (pyHkuuu y=f
(x). [IpaBHIIO OTHICKAHUS THTEPBAIIOB MOHOTOHHOCTH M 3KCTPEMyMOB QYHKIINH y={(X).

35. OmnpeneneHne BRITYKIOCTH (BOTHYTOCTH) rpaduka ¢pyHKmH. Heo6xoanmMoe ycIoBHe BBITYKIOCTH (BOTHYTOCTH)
rpaduka pynkuun y=f(x). JloctaTrounsie yciI0BUs BBIITYKIOCTH (BOTHYTOCTH) Tpaduka GyHkumn y=f(x).
36. Ompenenenne Touku neperuba. Heobxonumoe yciioBue cyniecTBOBaHUS TOUKH Hepernda rpaduka GpyHKIuu.

OmnpeneneHne KPUTHIECKOH TOUKH 2-0r0 poaa J[ocTaToYHbIe YCIIOBHS CYIIECTBOBAHMS TOYKH Iiepernda rpaduka GyHKIUN.
IIpaBuiIO OTHICKAHUS UHTEPBAJIOB BBITYKJIOCTH, BOTHYTOCTH M TO4eK Ieperuda rpaduka Gpynkuun y=f(x).
37. ACHMITOTHI KPUBOI: ONpeeneHne, BUAbl aCHMITOT. Y PaBHEHHsI BEPTHKAIBHBIX ¥ HAKIOHHBIX ACHMIITOT.

Cemectp 2
dopma: 3K3aMeH
HK npoBoauTcs B MUCBMEHHOU (opme
Bomnpocs! s moarotosku k sx3ameny( UK)

L. Ompenenenne nepBoodpasHoi GyHKINY, IeMMa 0 epBooOpasHbIx. OnpeeneHne HEONPEAEICHHOT0 HHTErpaia, ero
reomeTpuueckuil cMeici. Teopema cymecTBoBanus uHTerpana. OCHOBHbIE CBOWCTBA HEONIPEACIIEHHOIO MHTErpaja

2. HHTerpupoBaHne MO 4acTsAM AJISL HEOTPEIeIeHHOTO HHTerpaa: opMyia, OCHOBHBIE CIydal HPHUMEHEHHS.

3. 3aMeHa NepeMeHHOl B HEONpeAeIeHHOM MHTerpaie, MHTerpupoBaHie uppaurnoHaibHocTed. HTerpupoBanue GyHKUIUi,
coJieprKallliX KBaJpaTHBIN TPEXUIICH.

4. 3amaun, MPUBOIAIINE K MMOHATHIO ONPEICIICHHOTO HHTETpajla: a) 3ajada O IUIOMIAad KPUBOJIWHEHHOH Tpanenun; 0)
3ajaya 0 Macce MPSIMOJIMHEMHOTO HEOJHOPOJAHOIO CTEPIKHS.

5. Wurerpanbhas cymma. OnpezneneHne onpeaelIeHHOro nurerpaia. BerauciieHue onpeaeneHHoro HHTerpaia no Gpopmyie
Herotona-Jleionuna. ['eoMeTprUeCKUil 1 MEXaHWIECKHI CMBICITBI ONIPEIeIEHHOTO HHTerpaia. OCHOBHBIE CBOMCTBA OMPECIICHHOTO
HHTETpaja.

6. HHTerpupoBaHue Mo 4acTsAM B OIPEJeNICHHOM MHTerpaie. 3aMeHa NepeMeHHON B ONpeeIeHHOM MHTerpale.

7. Berancnenue mromanei miockux ¢uryp. Beraucienue o0beMoB Tl BpaleHUs.

8. HecoOcTBeHHbBIE HHTETpANBI ¢ OECKOHEYHBIMHA TIpEeTIaMi HHTETPHPOBAHNUS.

9. Juddepennnansusie ypaBHeHus 1-ro nopsanxa (Y 1): onpenenenue, BUIBI 3alliCH, PEIIeHUE, HAYaIbHOE YCIOBHE.

Teopema Komm (cymiecTBoBaHUE ¥ €AMHCTBEHHOCTH pelIeHHs AU PepeHranbsHoro ypapaeHus 1-ro nopsaka). Y 1c
pa3aeICHHBIMU U Pa3ACISFOIUMHUCS TIEPEMEHHBIMHU.

10. Jlunetinoe nudepeHmambHOe ypaBHEHHE 1-T0 TOpsAKa: ONpeaeNieHre, BIl, HaX0XKIeHUE OOIIEeTro peuieHusI.
VYpaBuenue bepnyinnu.

1. JuddepeHnnansHple ypaBHEHUs 2-TO MOPSAKA: ONPEASICHUE, BUIBI 3aIMCH, PELICHNE, Hauallb-HbIE YCIOBHS.

12. OpHoponHble THHEHHBIE TU((hepeHInaTbHbIe YPaBHEHUS 2-T0 HOPSAIKA: ONpeeeHne, CBOHCTBO ero pemennii. Teopema

0 CTPYKTYpe OOILIEro peneHus 0JHOPOIHOT0 THHeHHoro quddepeHnnansabie ypaBHeHUS 2-ro nopsiaka. Teopema o CTpyKType
00IIIero peleHuUst HEOJHOPOIHOTO JIN-HeHHOTro T depeHInanbHbIe ypaBHEHHs 2-T0 MOPsAKa.

13. Haxoxnenne o0Imero pemeHns oJHOPOAHOTO JHHEHHOTO MuddepeHnnansHble YpaBHEHNS 2-T0O MOPSIKa ¢ MOCTOSHHBIMU
K03(HUIMEHTaMH B CITydasix, KOT/1a KOPHU XapaKTEPUCTUYECKOTO YPaBHEHHUS: a) ICHCTBUTEIBHBIC U Pa3INYHbIe; 0)
JICHCTBUTENBHBIE U PABHBIE; B) KOMILIEKCHO CONPSDKEHHBIE.

14. Meron nmoxabopa YaCTHOTO PEeUIeHHs HEOTHOPOIHOrO JIMHEHHOTro nudhepeHInanbHbIe YPaBHEHHUST 2-TO MOPSIKa C
MOCTOSTHHBIMU KOA((QUIIMEHTaMHU B CITy4asix, KOT/ia paBast 9acTh ypaBHEHUs uMeeT BU: a) f(x) = Pn (X) * ewx; b) f(x) =ewx ¢
( Mcos yx + Nsin yx ).

15. CoObITHs. Bupl cOOBITHH: TOCTOBEpHBIC, HEBO3MOXHbBIC, ClTydaiiHble. BUIbI CIIy4aiiHbIX COOBI-THI: HECOBMECTHbIC,
COBMECTHBIC, PABHOBO3MOXKHBIC, CTMHCTBEHHO BO3MOXKHBIE. [TomHast rpymma coObITuii. [IpOTHBOOIOXKHBIE COOBITHSI.

16. Yacrora. OTHOCUTENBHAS YAaCTOTA. KJIACCUUECKOE U CTATUCTUYECKOE OIPEAEICHUE BEPOATHOCTH.

17. Anrebpa coOpituii. Cymma coObITHi. TeopeMbl CI0KEeHUSI BEPOSTHOCTEH HECOBMECTHBIX M COB-MECTHBIX COOBITHH.
IMponsBenenue coObITHiA. TeopeMa yMHOKEHHS BEPOSTHOCTEH U €€ CICICTBHSL.

18. [ToBTopenune ucnbiranuit. opmyna bepHymu.

19. Cnyyaiineie Bennunnsl (CB): nuckpetnsie (JJCB) u nenpepsiBabie (HCB). 3akoH pacnpeneneHus AUCKPETHOM

cilydaifHOM BenuuuHbIL. Psn pacnpenenenus. MHOroyroibHuK pacnpenenenus. @ynkuus pacnpenenenus CB: onpenenenue,
rpaduk, cBoiictBa. IInmoTHOCTE pacnpenenenns HCB u ee cBoiicTBa.

20. Marematuueckoe oxunanue JJCB u HCB: onpenenenue u BeIYUCIEHUs CBOMCTBA. Jlucnepcus U cpeaHee
KBaJpaTHUECKOe OTKJIOHEHHE: OIIpeesieHIe U BEIYMCIIeHHe; cBoiicTBa nucnepeun ais JICB u HCB.




21. HexoTopsle cTangapTHBIE pacHpenesieHus: ONHOMUAIBHOE, PABHOMEPHOE, HOPMAJIbHOE.

22. OCHOBHBIE 33J]a4l MaTeMaTHYECKOH CTaTHCTHKH. ['eHepanbHas M BEIOOPOYHAsE COBOKYIHOCTH. BH/IbI BapHariMOHHbBIX
psnoB, uxX rpadudeckoe m3odpaxenue. CrrocoOs 00pa3oBaHUs BEIOOPKH.

23. INokazaTenn meHTpa pacupeeneHus: CpeaHssl BEBIOOpOUHast, MOJa, MEAUaHa.

24. IToka3zarenu Bapualyy CTATUCTHYECKHUX paclpeleeHHil: IMIMpUYecKasi IUCIIEPCHs, CPEIHEE KBapaTHYECKOe
OTKJIOHEHHE, KO3 PUINEHT BapHauu. ACHMMETPHS M SKCIECC.

25. [ToHsATHE CTATUCTHYECKHX TUIOTE3, obIiee mpaBmio ux nposepku. Kpurepuii cornmacus [Tupcona ( 2).

26. CBolicTBa BBIOOPOYHBIX OLIEHOK: HECMEIEHHOCTh, COCTOATEIBHOCTD, A(P(PEKTHBHOCTB.

27. HHTepBanbHOE OLIEHUBAaHUE MapaMeTpoB. J[OBEepUTENbHBIN MHTEPBAN Ul MaTEMaTHUECKOr0 OXKHMIAHHS U CPEIHEro

KBaJpaTHUECKOTO OTKIOHEHUs. Brrancienne o0beMa BEIOOPKH.
TecroBble MaTepualbl AUCUUIITUHBI «Matematruka» Ha kadenpe. UK mpoBoautcs B mucbMeHHOH (opme.

TTPUMEYAHUE: TectoBble MaTepralbl TUCIUIUTNHB «MaTteMaTnka» XpaHsITcs B OyMa)KHOM BHJE Ha Kadenpe.

6.2. TeMbl nUCbMEHHBIX PadoT

Cemectp 1:

Tema pacuerHo-rpaduyeckoii padotsl TK-2 «JIuneiinas u BekTopHas anreOpa. AHATUTHYECKAst TEOMETPHSD»
CrpykTypa pacuéTHO-rpadIecKOil paboThl,.

[IpuBectu pemnrenue 3a1ad U CAENATh HOCTPOCHUS.

3anaua 1 Penmtsb cucreMy ypasHeHuit 1o gpopmyinam Kpamepa.

3amada 2 BekropHas anrebpa.

3amaga 3 JlaHBI KOOPAMHATHI BepIIMH TpeyronsHuka ABC.

Tpebyetcs Haiitu: 1) nepumetp Tpeyronsauka ABC; 2) ypaBHeHuUs CTOpOH; 3) ypaBHEHUS MEHaH, MIPOBEAEHHBIX U3 BEPIIUH A 1
B, ¥ Touky nepecedeHus MeHaH;

4) ypaBueHne BeIcoTsI AH, mpoBeA€HHO# N3 BEPIIUHBI A W JUIMHY 3TOH BBICOTEL; 5) ypaBHEHHE IPSMOM, IIPOXOIAIISH Yepe3 TOUKy
A, mapannensHo npsmoit BC.

3anava 4 Ilo 3agaHHBIM ypaBHEHHAM ONPEJIETUTh Ha3BaHUE, BUJ IMHUN U IOCTPOUTh UX

JINTEPATYPA
IMPUMEYAHUE: ucxoaHble NaHHBIE XpaHATCSA B OyMa)XHOM BHJE Ha COOTBETCTBYIOIEH Kadenpe

Cemecrtp 2:

Tema paboTsl: «MaTeMaTH4ecKasi CTATHCTHKA.

Crpykrypa pacu€THo-rpaduaeckoii paboTsI
1. 3anucatp naHHBIE HAOMIOACHNUS COTTIACHO MTOYYSCHHOMY 33/IaHUIO.
2. BBINONHUTE CBOJKY IaHHBIX HAOIIOICHUS U IIOCTPOUTh CTATUCTUYECKOE PACIPE/ICIICHIE BRIOOPKH.
3. ITocTpouTh MONHIOH U TUCTOrpaMMy. 1o BUIy rHCTOrpaMMBl (MITH MOJIMTOHA) BEIIBHHYTH THIIOTE3Y O 3aKOHE pacIpe/IeIeHHs
HCCIIeTlyeMOH CITydaiiHOM BETUYHHBI.
4. BBIUNCINTH OCHOBHBIE CTATHCTUYECKUE MTOKA3aTeIH: BEHIOOPOUHYIO CPEAHION, BRIOOPOUYHYIO TUCTIEPCHIO, CpEIHEE
KBaJIpaTHYECKOE OTKIOHEHHUE U K03 dunmeHT Bapuanun. /i1 HOpMaIbHOTO pachpeieieHus HalTH IOKa3aTelu Mep KOCOCTH U
KpPYTOCTH.
5. BeIYUCAUTh OUIMOKY MOYYEHHBIX CTATUCTHYECKHUX TOKAa3aTee U Olle "HHUTh MX JTOCTOBEPHOCTH Ha 5 %-HOM ypOBHE
3HAYUMOCTH.
6. IIpoBeputs 1m0 KpHuTepuio cornacus [InpcoHa (KpuTepHIo ¥2) BEIABHHYTYIO THIIOTE3y O 3aKOHE pacipeaeneHus. [loctponuTs
rpad WK TEOPETHIECKOH IIIOTHOCTH PACIIpeIeNICHNUS.
7. JIns HOpMaJILHOTO pacHpeAeseHNs] HAaWTH JOBEPUTEIbHBIE HHTEPBAJIbl CPEAHET0 3HAUSHUS, CPEIHETO KBAIPATUIECKOTO
OTKJIOHEHUs U Ko3(h(ulreHTa BapHaliy B TeHEPAIbHON COBOKYITHOCTH Ha 5 %-HOM YPOBHE 3HAYHMOCTH.
8. [IpoBecTu aHanu3 pe3yabTaTOB U CAETIATh BHIBOJBI.

JINTEPATYPA

IMPUMEYAHUE: ucxonusle naHHbIE U OJIAHK 3alaHUS XpaHITCs B OyMa)XHOM BHJE Ha Kadenpe

6.3. ®oH/1 OLICHOYHBIX CPEACTB

1. IIOKA3ATEJIN, KPUTEPUU 1 HTIKAJIBI OHEHMBAHW S KOMIIETEHITNA

Onenka cpopMUpOBaHHOCTH KomnereHIni y ctyaenToB HUMU lonl’AY u BbIcTaBiIeHNE OLEHKH M0 OTAETbHON TUCIUILIMHE
BezeTCs

CITETyTOIITM 00pa3oM:

- JUISL CTYZEHTOB O4HOH (popMBI 00yUeHHUS HTOTOBAS OIEHKA 110 JUCIUILINHE BRICTaBIgeTcA o 100-0amipHOM cucteme, a 3aTeM
HEPEBOAUTCSA B OLIEHKH «OTIMYHOY, «XOPOILO», «yJOBIETBOPUTEILHOY, «HEYAOBIECTBOPUTENBHOY, «3aUTEHO» U «HE 3aUTCHON;
- IUIs CTYJICHTOB 3a09HOM M OYHO-3209HON (pOPMBI 00yUECHUS OLIEHUBAETCS 110 MATHOAIUILHON IIKale, OLCHKAMU «OTINYHOY,
«XOpOouIOoY,




«YIOBIETBOPHUTEIHHOY, «HEYJOBICTBOPUTEIBHOY; «3aUTEHO) MIIH «HE 3aUTCHO».
BrIcokHii ypOBEHb OCBOCHHMS! KOMIIETCHIIMH, HTOrOBAs OLIEHKA 110 AUCLUIUINHE KOTIMYHO» WM «3auTeHo» (90-100 6anos):
nIyOOKO U

MPOYHO YCBOMJ IIPOTPAMMHBIN MaTepHall, HCUEPIIBIBAIONIE, TIOCTIEJ0BATENBHO, YeTKO U JIOTHIECKH CTPOHHO €ro M3JIaraeT, yMeeT
TECHO

YBSI3BIBATh TEOPHIO C MPAKTUKOI, CBOOOIHO CHPABIAETCS C 3a7]a4aMH1, BOIIPOCAMH U IPYTUMHU BUIAMHU NTPUMEHEHHS 3HAHUH,
TpUYeM He

3aTpyJHSACTCSA C OTBETOM IPHU BUIOM3MEHEHUH 33JaHHMH, UCIIONB3yeT B OTBETE MaTepHal MOHOTpahUIeCcKoil IUTepaTypHl,
HPaBUIIBHO

000CHOBBIBACT NPHUHATOE PEIICHNE, BIaJCeT PA3HOCTOPOHHUMH HAaBBIKAMH U ITPHEMaMH BHIITOJTHEHHS IIPAKTHIECKHX 3a1ad.
CucremHO 1

IUIAHOMEPHO paboTaeT B TEUSHUH CEMECTpa.

IToBbIMIEHHBIH YPOBEHb OCBOCHHS! KOMIIETCHIIHH, HTOT0BAs OLICHKA 110 AUCLUIUINHE «XOPOLIO» W «3a4TeHo» (75-89 6anioB):
TBEPIO

3HAeT MaTepHal, TPaMOTHO U II0 CYIIECTBY M3JaraeT ero, He AOIyCKas CYIIECTBCHHBIX HETOUYHOCTEH B OTBETE Ha BOIIPOC,
HPaBUIILHO

MPUMEHSET TEOPETHUESCKHE TTOJI0KEHHS IPH PEIICHNH PAKTHIECKIX BOIIPOCOB M 33/1a4, BlIaJileeT HEOOXOIMMBIMH HAaBBIKAMH H
npHeMamMu

UX BbINONHEeHUs. CHCTEMHO M IITaHOMEPHO paboTaeT B TEYEHHH CeMecTpa.

IToporoBblii ypoBEeHb OCBOCHHSI KOMIIETCHIIUI, HTOr0BAs OLIEHKA 110 AUCLUIUINHE «YA0BIETBOPHTEIBHOY MM «3auTeHo» (60-74
Oarmra):

UMeeT 3HaHMS TOJIBKO OCHOBHOTO MaTepHuala, HO He YCBOHI €ro JeTallel, 10MmycKkaeT HeTOYHOCTH, HeJJOCTaTOYHO IIPaBUIIbHBIC
(OpPMYJIMPOBKH, HAPYLICHUS JOTMYECKOM MOCIEJ0BATEIBHOCTH B M3JI0)KEHUH IIPOTPaMMHOTO MaTepuaa, UCIIBITHIBACT 3aTPy JHEHUS
npH

BBIITOJTHEHUH NTPAKTUUECKHUX PaboT.

IToporoBblil ypoBeHb OCBOCHHSI KOMIIETEHIIMH He ¢()OPMHUPOBAH, HTOTOBAs OLIEHKA 110 AUCLHUIUIMHE «HEYAOBIETBOPUTEILHOY» HITH
«He3a4uTeHo» (MeHee 60 O6ayIoB): HEe 3HAET 3HAYUTENBHOM YaCTH NPOrPaMMHOT0 MaTepHaa, JIOMyCKaeT CyIeCTBEHHbIE OMINOKH,
HEYBEPEHHO, ¢ OOJBIIIMH 3aTPyIHEHUSMH BBIIOIHIET IpakTHUeckre paboTsl. Kak mpaBmiio, OlleHKa «HEYXOBICTBOPHTEIHEHO
CTaBUTCSA

CTYJICHTaM, KOTOpPbIE HE MOTYT NPOAOJDKUTH 00y4eHHE Oe3 IONOIHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH IUCIUITINHE.
Kpurepnn orieHKn ypoBHS chOpMHPOBAaHHOCTH KOMIICTCHIIUH U BEICTaBIICHHE OAJIIOB IO pacdeTHO-Trpadudaeckoil padore
(KOHTPONBHOI

pabote) (1o 10 6anioB, 3a4TEeHO/HE3aYTEHO): COOTBETCTBHE COAEp KaHUs pabOThI 3aJaHHI0; TPAMOTHOCTb U3JIOKEHHUS U KaYeCTBO
oopmIteHns paboThl; COOTBETCTBUE HOPMATHBHBIM TPEeOOBaHUSIM; CAMOCTOSTEILHOCTD BBIIIOJIHEHHS pa0OTEI, INTyOnHA IPOpadOTKN
MaTtepuaa; NCTIOIh30BaHNEe PEKOMEHIOBAHHOMN 1 CIIPaBOYHOM JINTEPATyPHI; IPABIILHOCTE BHITOJHEHHBIX PacyeTOB U rpagudecKon
4acTy;

000CHOBaHHOCTH U JIOKa3aTeJIbHOCTh BBIBOJIOB.

2. METOJIMYECKUE MATEPHAJIbI, OTTPEJIEJISOIIE ITPOLIEJTY Phl OLIEHUBAHWS 3HAHUN, YMEHU,
HABBIKOB 1

(MJIN) OITBITA JEATEJIBHOCTU, XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMUPOBAHM S KOMITETEHIMI

OOyt MOpsIOK MPOBEICHNUS IPOLEAYPBI OLICHUBAHUS 3HAHUH, YMEHHH, HABBIKOB H (MJIN) OIbITa JEATENbHOCTH, COOTBETCTBUE
MHIMKATOPaM JOCTIDKCHUS c(hOPMUPOBAHHOCTH KOMIIETCHITHH OIPE/IeNICH B CIIEYIOMNX JIOKATBHBIX HOPMAaTHBHBIX aKTaX:

1. Tlonosxenue o Tekyel arrecranuu 3HaHuii o0yyaromuxcs B HUMU JITAY (B meicTByIOIIeH peaakinm).

2. TlonoskeHue o MPOMEKYTOUHOH aTTecTalli 00yJaIoMUXCs 110 IPOrpaMMaM BBICIIEro 00pa3oBaHus (B ICHCTBYIOIEH peIaKIiN).
JIOKyMeHTHI pa3MenIeHBI B CBOOOIHOM JocTyme Ha oduiransHoM caiite HUMU JIon’AY https://ngma.su/ B pazaene: ['maBHas
ctpanuna/CeeneHns 00 00pa3oBaTeIbHON OpraHu3anni/JIokansHbIe HOPMAaTHBHBIC AKTHI.

6.4. IlepeueHb BU/I0B OLICHOYHBIX CPEACTB

1. OHEHOYHBIE CPEACTBA TEKVIIEI'O KOHTPOJIA:

- TECTBI WJIM OWJIETHI JUIs TPpoBeieHns npoMexyTounoro koutposs (ITK). Xpausrcs B OymaxxHOM BUie Ha COOTBETCTBYIOLIEH
kadenpe;

- pa3nensl HHANBUTYATbHBIX 3a1aHUH (ITHCEMEHHBIX paboT) o0ydarommxcs;

- 3a7a4M ¥ 3a7aHUL.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOM ATTECTAILMM:
- KOMIUIEKT OMJICTOB IS 9K3aMeHa/3aueTa. XpaHUTCs B OyMakHOM BHIE Ha COOTBETCTBYIOIIEH kadenpe. [loanexur exerogHoMy
OOHOBJICHHIO U MEepeyTBEPKACHNIO. YHCTI0 BapraHTOB OMIIETOB B KOMILJIEKTE HE MEHEe Yrcia CTYJICHTOB Ha dK3aMeHe/3aueTe.

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

7.1. PexoMenayemas JquTeparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBo, rox
JI1.1 |Macnak O.H., Marematuka. Teopus MHOKECTB, 3JIEMEHTHI JIOTUKH, TUHeHas 1 | HoBouepkacck, 2017
Kysnenosa M.B., BEKTOpHas anrebpa, aHalIUTUIECKasi FeOMETPHsI Ha IIOCKOCTH U
Porosuna 10.C. B IIPOCTPAHCTBE, SIIEMEHTHI TOITOJIOTHH: ydeOHOe rmocodne Juis
CTYZEHTOB BCeX HampasleHui! [1 xypca 6akanaBpuatal : B 6
JacTsIX




ABTOPBI, COCTaBUTEIIN

3arnaBue

W3naTenbcTBO, TOI

J1.2 |Bbamusk 1.M., Maremaruxka. HTerpansHoe ucuncieHue: yaebnoe nocodue mis | HoBouepkacck, 2017
Porosuna 10.C., CTYICHTOB Bcex HampaiieHHi [1 Kypca GakanaBpuatal : B 6
Kysnenosa M.B. 4acTIX
JI1.3 | Ky3uenosa M.B., Marematuka. JInddbepeHnmanbaple ypaBHEHHS: yaeOHOe Hosouepxkacck, 2017
Bapsimnukosa E.B., nocoOwue JUIs CTyJeHTOB BCEX HaNpaBJIeHHH [ 1 Kkypca
Macnak O.H. GakanaBpuaTta] : B 6 yacTsax
JI1.4 |Porosuna 10.C., Marematuka. Teopust BepoITHOCTEH: yueOHOE mocodue s Hosouepxkacck, 2017
bapsiunukosa E.B., CTY/ICHTOB BCeX HampaBleHui [1 Kypca OakanaBpuatal : B 6
Ky3znenosa M.B. 4acTIX
JI1.5 | bapbuunnukosa E.B., Marematuka: Kypc JTeKIUi A1t 6akanaBpoB BCEX HANPABICHUI Hosouepkacck, 2018
Kysnenosa M.B.,
Macnak O.H.
JI1.6 | bapsimaukosa E.B., MaremaTuka: Kypc JIeKIuit [ 6akanaBpoB Bcex HampasieHuid| | HoBouepkacck, 2018
Ky3znenosa M.B., Cemectp II
bammnsax .M.,
Macnak O.H.
JI1.7 | Beperennukon B. H. DNeMEHTHI BEKTOPHOM anreOpbl: yueOHOe mocoone Mocksa ; bepnun: Jlupexr-
Menua, 2018
7.1.2. lonoHUTEIbLHAS JIUTEPATypPa
ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBo, roj
JI2.1 | bapsuunuxosa E.B., Maremaruka. JInneitHas u BeKTopHas anredpa, aHaTUTHIECKas Hosouepxkacck, 2018
bammnsax U.M., reomeTpus. BBenenue B matemarnueckuit ananus. Ipenenst.
Ky3zuenosa M.B., IMponsBonHas: cCOOpPHUK 3a1ad U YIpaxKHEHUH [ OakanaBpoB
Macnak O.H. BCeX 00pa3. HalpaBJICHHs OYHON W 3209HON opM 00ydeHNs ]
JI2.2 | Beperennukos B. H. COOpHUK 3a7a4 [0 MaTEMAaTHKE : aHATUTHIECKast TeOMETPHS: Mocksa ; bepnun: Jlupekr-
ydeOHoe mocodue Menmna, 2018
JI2.3 | Beperennukos B. H. COOpHHK 3a[1a4 IO MaTeMaTHKe : JIEMEHTHI BEKTOPHOI! anredpsl: | Mocksa ; bepnun: Aupext-
y4eOHoe mocooue Menua, 2018
JI12.4 |XKykosckas T. B., Beicmas MaTeMaTHKa B IpPUMEPax | 3ajadax: yaeOHoe Tamb6oB: ®I'EOY BIIO
Monokanosa E. A., JIEKTPOHHOE U3JIaHUE : B 2 4aCTAX "TI'TY", 2018
VYpycos A. U.
7.1.3. MeToanyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue W3naTenbCcTBO, TOI
JI3.1 [HoBouepk. HHX.- Maremaruka. JIuneiiHas u BeKTopHas anredpa. AHaTUTHYECKAs HoBouepxkacck, 2017
MEJHOp. UH-T reoMeTpHsl: METOAMYECKHE YKa3aHUs K BBIIIOJHEHUIO pacuyeTHO-
Honckoii ['AY, xad. rpaduyeckoil paboTsl a1t 6akanaBpoB | kypca 0gHO# hopMEI
BullBP ; coct. M.B. 00yJeHHs BCeX HalpaBICHUH
Kysneunosa, .M.
Bamnmsk, O.H. Macnak
JI3.2 | HoBoYepk. WHX.- Maremaruka. MaTemaTnueckas CTAaTHCTHKA: METOIUYECKUE Hosouepxkacck, 2017
MEIHOp. HH-T YKa3aHUS K BEITOJTHEHHUIO PAacueTHO-TpaduuecKoil paboTs! st
Honckoii I'AY, xad. 6axanaBpoB I kypca ouHOil hopMbI 00yUIEHHS BCEX HANPABICHUH
BulBP ; coct. E.B. OYHOTO 00yueHHS
BapslHukoBa
7.2. IlepeueHsb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH "UHTepHeT"
7.2.1 odunmaneHeiii caiit HUMU ¢ noctynom B WwWw.ngma.su
ANEKTPOHHYIO OUOTHOTEKY
722 Enunoe okHO gocTymna k 00pa3oBaTeIbHEIM pecyp-cam | window.edu.ru/catalog/resources?p_str=maTemaTnka
Pa3nen — Maremaruka
723 Poccwiickas rocynapcTBeHHas oubianoreka ((hoHa https://www.rsl.ru/
HIIEKTPOHHBIX IOKYMEHTOB)
724 Bbecrmarnas 6ubmmorexa OCToB u cranmapToB http://www.tehlit.ru/index.htm
Poccun
7.2.5 [opTan yueOHUKOB U JUCCepTALMiA https://scicenter.online/
7.2.6 YuuBepcurerckas nHpopmarnmonnas cuctema Poccust | https://uisrussia.msu.ru/
(YUC Poccus)
7.2.7 DneKTpoHHAs OMOIHOTEeKa "HaAyYHOE HAacIenne http://e-heritage.ru/index.html
Poccun"
7.2.8 DnexTpoHHas OubIHoTeKa yueOHUKOB http://studentam.net/
729 CrpaBoyHas cuctemMa «KoHCYIBTaHT IITIOC) Cornamenne OVS mns pemennii ES #V2162234




7.2.10 CrpaBoyHas cuctema «e-library» Junensunonnstit foroBop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T
7.3 IlepeyeHb MPOrpaMMHOTI0 o0ecrevYeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cyb6aunen3uonnsiid goroop 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®DesktopSecuritySuiteArtusupyc K3+ 1Y locynapcTBeHHBIN (MyHHIMITAIBLHBIN) KOHTPAKT Ne
PITA06150002 ot 15.06.2021 r. Ha nepenaqy
HEMCKITIOYUTENBHBIX MPaB Ha MCIIOIB30BAHNE TIPOTPAMM IS
SBM 000 «AWUTH LIEHT»
7.3.3 AdobeAcrobatReader DC JIuneH3noHHBIN 10TOBOp HA MPOrpPaMMHOE O00ECIICUCHHE ISt
MIePCOHAIBHBIX KOMITbIoTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpodno).
7.3.4 Opera
7.3.5 Googl Chrome
7.3.6 Yandex browser
7.3.7 7-Zip
7.3.8 [IporpammMHuas cuctema aist oOHapykeHus TeKCTOBbIX | JInmensnonusiit norosop Ne 3343 ot 29.01.2021 r.. AO
3aMMCTBOBaHMI B y4yeOHBIX U HAYUHBIX paboTax «AHTUIIIATHAT»
«Antumnaruat. BY3» (uatepHer-Bepcus); Moy b
«IIporpaMMHBIN KOMIUIEKC ITOMCKA TEKCTOBBIX
3aMMCTBOBAHHI B OTKPBITHIX HCTOYHUKAX CETH
HUHTEPHET
7.3.9 MS Windows XP,7,8, 8.1, 10; Cyo0nuen3uonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
7.3.10 MS Office professional, CyO6muren3noHHbIH goroBop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
7.3.11 Microsoft Teams [IpenocrasnsieTcs 6ecriaTHO
7.4 llepevyenb HHPOPMATHOHHBIX CIPABOYHBIX CHCTEM
7.4.1 Bazer nanabix OO0 "T'poce Cucrem.Mudopmanus u http://www.rpoccundo.pd
pemeHus"
7.4.2 basbr manabix OO0 Hay4wHas s5eKTpOHHAs http://elibrary.ru/
OoubnnoTexa
7.4.3 baser nanasix OOO "PernonanbHsii
MHPOPMALIMOHHBIA HHIEKC IMTHPOBAHUS"
7.4.4 Ba3br nanabix OO0 "TIpecc-Uudopm" (Koncynbrant https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIMITJINHBI (MOZY JIs)
8.1 117 ITomenieHNe YKOMITJICKTOBAHO CIICITUATU3UPOBAHHON MEOETBIO U OCHAIICHO KOMITBIOTCPHON
TEXHUKOH ¢ BO3MOKHOCTBIO TIOJKITIOUSHHUS K ceTh «IHTepHeT» u obecrieueHueM J0CTyna B
AEKTPOHHYIO HHPOpMaNUOHHO-00pazoBarensHyto cpexy HUMMU Jlonckoit TAY: Kommstotep Pro-
511 — 12 wrt.; Monwurop 17" KK VS — 12 mt.; Tlpunrep — 1 mt.; Paboune MecTa CTYJCHTOB;
Pabouee MecTo mpenogaBarens.
8.2 2413 CrnenmanbHOE TIOMEIIEHNE YKOMIUIEKTOBAHO CIEIHATI3HPOBAHHON MEOENBI0 M TEXHHIECKUMHI
CpeAcTBaMU 00yUeHHUsI, CITy>KAIIUMHU [T IPeACcTaBIeHus] HHGopMauu OOJBIION ay TUTOPUH:
Habop neMoHCTpalmoHHOT0 000pyAoBaHus (TIepeHocHO#): HoyTOyk RUintro — 1 miT., mpoektop
NECVT- 1 wr. ¢ 3kpanoM — | mit.; YdeOHO-HarmsaHbIe mocobus — 5 mT.; Jlocka — 1 mT.; Pabouune
MecTa CTyZeHToB; Pabodee MecTo mpenomaBaTems.
8.3 352 CrnenuanbHOE OMEIIEHHE YKOMIUIEKTOBAHO CHENHATI3HPOBAHHON MEOEbI0 H TEXHHIECKUMU
CpeAcTBaMU 00yUeHUs], CIIyKaIllMMU [T IpeacTaBienus nudopmanuu 6onsioil aynutopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyI0BaHus (IepeHOCHO!): HOyTOyK ASUS - 1 miT., MyJIbTUMETHITHOE
BHJCONPOEKIIMOHHOE 00opynoBanue: [Ipoextop View Sonic Pj556D — 1 mT. ¢ skpanom — 1 mT.;
VYuebHo-HarmsHbIe Tocobus; JJocka — 1 mrt.; Tpubyna; Paboune mecta ctyneHros; Pabouee mecto
MPEHOAaBaTEIS.

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA ITO OCBOEHUIO JUCHUIIJIMHBI (MOY JIS)

1. ITonoxxenue o Tekyuien arrecraunu odydarouuxes B HUMU JITAY : (BBeneHo B AeiicTBre nmpuka3zom nupektopa Nel19 ot 14

HIOJIA

2015 r.) / HoBouepk. umx.-mennop. uH-T Jlouckoit IAY .- HoBouepkacck, 2015.- URL : http://ngma.su (zaTa oOpameHus:

27.08.2021). -

TekcT : AIeKTPOHHBIH.
2.TunoBble GOPMBI TUTYIIBHBIX JINCTOB TEKCTOBOW JTOKYMEHTAIINH, BBITIOJIHAEMON CTyJeHTaMH B yueOHOM mponecce / HoBouepk.




uHK.-Menunop. uH-T Jlonckoit [AY .- HoBouepkacck, 2015.- URL : http://ngma.su (zata obpamenus: 27.08.2021). - Texcr :
3JIEKTPOHHBIH.
3. ITomoxeHue 0 IPOMEKYTOTHON aTTecTalllk 00YJAIOMINXCS 110 POrpaMMaM BBICIIET0 00pa30oBaHUS : (BBEICHO B AeHCTBHE

HPUKa30M
nupexkropa HUMU Honckoit '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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