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

7 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 252
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 104
caMoCTOsITebHAs paboTa 112
4acoB Ha KOHTPOIb 36
PacnipenesieHne 4acoB TUCHUTJIHHBI IO CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Uroro
Henens 14 1/6 16 1/6
Bun 3anatui vo | PO | vio | pmo| vo PIT
Jlexuun 14 (14 |16 |16 |30 |30
[Ipakrnaeckne 42 (42 |32 |32 |74 |74
B tom uncre uHT. 26 |26 |22 (22 |48 |48
HUroro ayn. 56 |56 |48 [48 |104 | 104
KonrakrHas pabota |56 |56 (48 [48 |104 | 104
Cawm. pabota 52 |52 |60 (60 |112 112
Yacel Ha KOHTPOIIb 36 (36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 | 252
Bupbl KOHTpPONIS B ceMeCTpax:
3auer 1 ceMecTp
PacuerHo-rpaduyeckas padora 1,2 ceMecTp

DK3aMeH 2 ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

2.1 | Ienpro OCBOEHMS AMCHUILTHHEL SBIICTCSA (JOPMHUPOBAHNE BCEX KOMIIETSHITHH, IPEAYCMOTPEHHBIX B 00JIaCTH MaTEMATHKU.

3. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Lukn (pasngen) OIT: | 1.0

3.1 | TpeGoBanus Kk npeABapUTEIbHOI IOATOTOBKE 00y4aI0LIerocs:

3.2 | JucuumiinHbl (MOAYJIM) M MPAKTHKH, VI KOTOPBHIX OCBOEHHUE IAHHOU TUCHHUILIHHBI (MOAYJIs1) HEOOX0AMMO KaK
npealecTByoee:

3.2.1 | Merpomnorus, cTaHIapTH3aMUs U cepTH(GUKALIUL

3.2.2 | Ilenaroruka v ICUXOJIOTHS CAMOPA3BUTHUS

3.2.3 | IlpaBoBeneHue

3.2.4 | CtpoutenbHbie MaTepUaIbl

3.2.5 | Dxonorus

3.2.6 | BogHoe, 3eMeNnbHOE M SKOJIOTHYECKOE MTPABO

3.2.7 | MenemxmeHT

3.2.8 | YipanBieHre kauecTBOM

3.2.9 | Marematuueckoe MOAETUPOBAHUE B HAYUHBIX UCCIIEAOBAHUAX

3.2.10 | [IpupomHO-TeXHOTEHHBIE KOMIUIEKCHI IIPHPOI000YCTPOHCTBA M BOJIOTIOIB30BAHUS

3.2.11 | I[Tpou3BoACTBEHHAs TEXHOJIOTHYECKAs (MPOCKTHO-TEXHOJIOTHYECKAs) PAKTHKA

3.2.12 | CucTeMHBIH aHAIU3 U ONTUMM3ALUS PELICHUIT

3.2.13 | BoccranoBieHne BOAHBIX 00BEKTOB

3.2.14 | VyuieHue kayecTBa MoA3eMHBIX BOJI

3.2.15 | 3ammTa BEITYCKHOW KBaTH(HKAIIMOHHOH paboTHI, BKIIIOYAs MOATOTOBKY K IPOIEIype 3alUTH ¥ IPOLEAYPY 3aIlUTHI

3.2.16 | IIpon3BoacTBEeHHAs MPaKTHKA - HAYYHO-UCCIeAoBaTensckas pabora (HUP)

3.2.17 | IIpon3BoaCTBEHHAs IPENAUIUIOMHAS SKCIUTyaTallMOHHAs! IPAKTHKA

3.2.18 | Okcrutyatalss 1 MOHUTOPUHT CUCTEM U COOPYKEHUH MPUpoJ000yCcTpOHCTBa M BOAOIONb30BaHHS

4. KOMIIETEHLM OBYYAIOIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCHHATIINHBI
(MOJLY.JIsI)

OIIK-5 : Cnioco0eH uCnoJib30BaTh B HpO(l)eCCI/IOHaJILHOﬁ AeATECJIbHOCTH METOAbI JOKYMEHTAIIUOHHOI'0 U OPTaHU3AIIHOHHOT'0
obecreyeHnsI KauecTBa ImpoueccoB B obacTn HpHpOI[OOﬁyCTpOﬁCTBa U BOAOIIOJIL30BaHUI.

OIIK-5.2 : YMeer HcIoap30BaTh HHCTPYMEHTBI KOHTPOJIS M YIIPABJICHHUS KA9ECTBOM, B T.4. METOABI CTATUCTHYECKOTO KOHTPOIIS
KauecTBa, OLICHUBATh YPOBEHb KaUECTBA C IOMOIIBIO METOJOB KBATMMETPHH; KIACCH()UIIMPOBAThH
3aTpaThl MPEANPHUATHS Ha Ka4eCTBO

OIIK-5.3: Bnaz[eeT HaBbIKAMH UCIIOJIb30BAHUA MCTOJ0B IPOCKTUPOBAHUA CUCTEMbI MCHC’KMCHTA Ka4€CTBA,
HpOCTCﬁH.[HX HHCTPYMCHTOB CTATUCTUYCCKOTO KOHTPOJIA KauCCTBa

IIK-13 : CnocoGeH ucnoab30BaTh OCHOBHbIE 3aKOHbI €CTeCTBEHHOHAYYHBIX JUCHUILIUH, METOAbl MATEMATHYECKOI0 aHAIU3a
U MOJeJTUPOBAHUS, TEOPETHYECKOI0 M IKCIIEPUMEHTAIBLHOIO MCC/IEIOBAHUSI IPU PellleHUH NMPogecCHOHATBHBIX 32124

ITK-13.1 : 3HaeT OCHOBHBIE MPUHIMITBl aHAM3a CHCTEM IPUPOJO00YCTPOHCTBA M BOAOIIOIE30BAHUS

IIK-13.2 : YMeeT BBINOJIHATh CTATHCTHYCCKYIO 00pabOTKy pe3ybTaTOB SKCIICPUMECHTOB

IT1K-13.3 : BrazmeeT onbITOM UCTIOIb30BaHUE HAYYHBIX 3HAHUH JJIs1 pelIeHUs] KOHKPETHBIX 3a/1a4 B 00J1acTH
IPUPO1000yCTPONCTBA M BOJIOTIOIB30BAHUS

YK-1 : Cnocoben OCYIIECTBJIATH MOUCK, KpI/ITH‘leCK]{Iﬁ AHAJIU3 U CHHTE3 l/IH(l)OpMaIIl/Il/I, NPUMEHATH CHCTEeMHBIH MOAXO0/ AJIsA
PpeHICHUA MOCTABJICHHBIX 3a/1a4

VK-1.1 : Aranm3upyer 3amaqy, BBIICISASA 3TAIbl €€ PEIICHNUs, IeHCTBHS 110 PEIICHUIO 3a0aul

VYK-1.2 : Haxonut, KpUTHYECKH aHATU3UPYET U BEIOMpaeT HH(OPMALHIO, HEOOXOAMMYIO AJIsl PELICHHS TOCTABICHHOH 3a1a4un

VYK-1.3 : PaccmarpuBaeT pa3indHbIe BAPUAHTHI PEIICHHS 33/1a4H, OLIEHUBACT X ITPEUMYILECTBA U PUCKU

5. CTPYKTYPA U COAEPKAHUE JUCIUITIJIMHBI (MOLYJIA)

Kon HaumeHoBaHue pa3jeioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | MuTepaxT. Ipumeyanne
3aHATHHA TeM /BUJ 3aHATHUSI/ Kype




Pa3nen 1. AnreGpa: 1uHeliHas U
BeKTOpHas ajredpa

1.1 «DNeMeHThI IMHEHHON anreOpsD». 2 OIIK-5.2 JI1.1JI1.6 IK1
Martpunsl, ux Buzael. Onepauuu OIIK-5.3IIK- | JI1.8J12.1
HaJ| MaTpULlaMH, X CBOMCTBA. 13.3 VK-1.1 J2.3
Mertoibl pelIeHns CUCTEM VK-1.2 J12.4J13.1
JMHEHHBIX alreOpandecKinx 2010223354
YpaBHEHHUH. 210
/JTex/
1.2 «BexropHas anre6pa. 2 OIIK-5.2 JI1.1 J11.6 [IK1
BexropHsble u ckanspHbIe OIIK-5.3 TIK- JI1.8J12.1
BenuuuHbL. [ToHATHE BEKTOPHOTO 13.3 VK-1.1 J12.3
npocTpaHcTsa. JIuHelHbIe YK-1.2 J12.4J13.1
orepayy HaJl BEKTOPAMH. 2132533 34
JluneitHas 3aBUCUMOCTH U He- 2536 27 38
3aBUCHMOCTH BEKTOPOB. 39
CkansipHoe, BEKTOpHOE U
CMeEIIIaHHOE IPON3BE/ICHHE
BEKTOPOB.
/JTex/
1.3 Onpenenurenu II u 11 nopsinka, 2 OIIK-5.2 JI1.1 TK1
UX BelYMcIIeHus. Pemenue cucrem OIIK-5.3 TIK- JI1.6J12.1
JIMHENUHBIX YPABHEHUH METOAOM 13.3 VK-1.1 J12.3
Kpamepa /TIp/ VK-1.2 VK- J12.4J13.1
1.3 313538
1.4 Martpuibl 1 IeHCTBUS HAJl HUMH. 2 OIIK-5.2 JI1.1 TK1
Pemennie TMHEHHBIX CHCTEM C OIIK-5.3 TIK- JI1.6J12.1
nomosio Matput /TIp/ 13.3 VK-1.1 J12.3
VK-1.2 VK- J12.4713.1
1.3 3132 36 38
1.5 CkansipHOE, BEKTOpPHOE U 2 OIIK-5.2 JI1.1 JI1.6 TK1
CMEIIaHHOE TIPOU3BENCHUE OIIK-5.3 TIK- JI1.8J12.1
BekTopoB. /I1p/ 13.3 VK-1.1 J12.3
VK-1.2 VK- J12.4J13.1
1.3 31323536
1.6 KontponsHas padora: « Jlunerinas 2 OIIK-5.2 JI1.1 JI1.6 TK1
1 BekTopHas anredpay. /[Ip/ OIIK-5.3 TIK- JI1.8J12.1 K1
13.3 VK-1.1 J12.3
YK-1.2 J12.4J13.1
313233 36
1.7 Pemenue 3anau. [lonroroBka k 12 OIIK-5.2 JI1.1 J11.6 TIK1
MIPAKTHYECKUM 3aHSITHUSIM. OIIK-5.3 TIK- JI1.8J12.1 TK1
BrinosnHeHne nomaniHero 3agaHus. 13.3 YK-1.1 JI2.3
IToaroroBka K KOHTPOJIBHOU VK-1.2 JI2.4713.1
pabote «JIuneiiHas u BEKTOpHas 212223 38
anrebpa» 29310
Brmonaenune 1-ro, 3-ro 3agannii
PI'P
/Cp/
Paznes 2. AnasmmTH4yeckast
reoMeTpust
2.1 «AHamuTHYeCKas TeOMETpHUS Ha 2 OIIK-5.2 JI1.1 TIK1
TIJIOCKOCTH. OIIK-5.3 TIK- JI1.6J12.1
Merto KOOpIMHAT HA MIOCKOCTH. 13.3 YK-1.1 J12.2
Kpussle Broporo nopsiika: VK-1.2 J12.4J13.1
OKPY’KHOCTb, 3JUTUIIC, TUTIepOoIIa, D192 B35
napabona. FIx reomerpudeckue 210
CBOICTBa U IIOCTPOCHHUE.
/JTex/
2.2 [psimast Ha TOCKOCTH( TEOPHS 2 OIIK-5.2 JI1.1 TK2
naercs a mpaktuke). /IIp/ OIIK-5.3TIK- | JI1.6J12.1
13.3 YK-1.1 J12.2
VYK-1.2 VK- J12.4J13.1
1.3 333839

310




23 [Ipsamas xHa miockoctu. /Tp/ 2 OIIK-5.2 J1.1 TK2
OIIK-5.3 IIK- | JI1.6J12.1
13.3 VK-1.1 2.2
VYK-1.2 VK- J12.4J13.1
1.3 3132 34 36
3738 39
310
2.4 Kpussie BTOpOro 2 OIIK-5.2 JI1.1 TK2
MOPSAKA :OKPY>KHOCTD , OIIK-5.3TIK- | JI1.6J12.1
amurc. /TIp/ 13.3 VK-1.1 2.2
VYK-1.2 VK- J12.4J13.1
1.3 323536 37
2.5 Kpussle BTOporo nopsiaka : 2 OIIK-5.2 J1.1 TK2
runep6osa, mapadomna. /TIp/ OIIK-5.3TIK- | JI1.6J12.1
13.3 VK-1.1 2.2
VYK-1.2 VK- J12.4J13.1
1.3 313233 38
310
2.6 CoBMecTHBIE 3a]]a41 HA YPaBHEHHSI 2 OIIK-5.2 JIT.1 TK2
NIPSIMO U KPUBBIX BTOPOT'O OIIK-5.3 TIK- JI1.6J12.1
nopsiaxa. /IIp/ 13.3 VK-1.1 2.2
VK-1.2 VK- J12.4J13.1
1.3 31323538
39
2.7 PaboTa c 31eKTpoHHOM 10 OIIK-5.2 JI1.1 TIK1
O6ubnHoTeKOl (M3y4YeHUE TEO- OIIK-5.3TIK- | JI1.6J12.1 TK2
pEeTHYECKOro MaTepuara) 13.3 YK-1.1 J12.2
IToaroroBka K MpakTU4ECKUM VK-1.2 VK- J12.4J13.1
3aHATUSIM. BelnoaHeHue 1.3 2152323 54
JIOMAIIIHET0 3aJaHHUs. 25026 97 38
Brmomnuenue 4-ro, 5-ro 3amanuit 29510
PI'P./Cp/
Paznen 3. DjieMeHTHI TeOpUM
¢ynxuun. Teopus npegesioB
3.1 «Teopun ¢pynxun. [penen 2 OIIK-5.2 JI1.2 IK2
GyHKIHM. OIIK-5.3IIK- | JI1.6J12.1
Beckoneuno 6onpime u 13.3 VK-1.1 2.4
OeCKOHEYHO MaJble (QyHKIIUH, VK-1.2
CBSI3b MKy HIMH, UX CBOHCTBA.
OcHOBHast TeopeMa TEOPHH
npenenos. CBOMCTBa MepeaesioB.
[TonsTue HeonpeneIeHHOCTEH.
/JTex/
32 «CnenuanpHble Mpeaesbl. 2 OIIK-5.2 JI1.2 TIK2
HenpepbIBHOCTD (HyHKIUH B TOUKE OIIK-5.3 TIK- JI1.6J12.1
1 HA MHOXECTBEY. 13.3 YK-1.1 J2.4
IlepBslii 1 BTOpOIi crieralIbHbIC VK-1.2 VK-
npezneinsl. HerpepbslBHOCTH 1.3
¢ynkunn. OnperneneHue
HENPEPHIBHOCTH (DYHKIHH B TOYKES
U Ha MHOXecTBe. TOUKH pa3-pbIBa
1 UX KIacCU(pHUKAIHUL.
/J1ex/
33 Brruncnenue npezenos. 2 OIIK-5.2 JI1.2 TK3
Heomnpenenennoctu Bumos 0/0, OIIK-5.3 TIK- JI1.6J12.1
0ECKOHEYHOCTD Ha 13.3 VK-1.1 2.4
6eckoneunocts /T1p/ VYK-1.2 VK-
1.3
3.4 PackpeITie HeonpeaeneHHOCTH 2 OIIK-5.2 JI1.2 TK3
BUJIOB 110 IIPABUILY OIIK-53IIK- | JI1.6J12.1
Jlonurans. /TIp/ 13.3 VK-1.1 2.4
VYK-1.2 VK-

1.3




3.5 PackppiTHE HeopeaeIeHHOCTH 2 OIIK-5.2 1.2 TK3
BHJIOB IO TIPABUITY OIIK-5.3 TIK- JI1.6J12.1
Jlommmrans. /Tlp/ 13.3 VK-1.1 2.4
VYK-1.2 VK-
1.3
3.6 Cneuunanbhble npeaenst. /IIp/ 2 OIIK-5.2 JI1.2 TK3
OIIK-5.3IIK- | JI1.6J12.1
13.3 VK-1.1 2.4
VK-1.2 VK-
1.3
3.7 HenpepbIBHOCTh (DYHKIIUH B TOYKE 2 OIIK-5.2 JI1.2 TK3
n Ha MHOXecTBe. /IIp/ OIIK-5.3IIK- | JI1.6J12.1
13.3 VK-1.1 .4
YK-1.2
3.8 Pabora c anexrpoHHO# 10 OIIK-5.2 JI1.2 TK3
OoubnuoTekol (M3y4eHue Teo- OIIK-5.3TIK- | JI1.6J12.1 TK2
PETUYECKOTO MaTepHana). 13.3 VK-1.1 2.4
IToaroroBka K mpakTU4ECKAM VK-1.2
3aHATHUSIM. BhimonHeHne
JIOMAIITHETO 3aJaHHS.
IloaroroBka K KOHTPOJIBHOU
pabote «IIpenmen u mponsBogHAs
GyHKIHIM .
ITonroToBka K KOJUIOKBHYMY
/Cp/
Paznen 4. Indpepenuuainnoe
HCYHCIeHHne
4.1 «ITonsarue 2 OIIK-5.2 JI1.2 TIK2
TIPOU3BOIHON.T€OMETPUYECKUN OIIK-5.3 TIK- JI1.6J12.1
CMBICIT TIPOU3BOIHOM. MTOHSITHE 13.3 YK-1.1 J12.4
nuddepernmanay. YK-1.2 3839310
OcHoBHBIE NIpaBUIIa
IudpepeHINPOBAHUS.
MIPOM3BOIHAS CIIOKHOM M 00paT-
HOU (QYHKITHH. TPOU3BOHBIC
OCHOBHBIX 2JIEMEHTAPHBIX
(GyHKUMIL. TPOU3BOIHBIC BRICIIIHX
MOPSIKOB. MEXaHUIESCKUH U
TeOMETPUYECKUI CMBICI BTO-POI
TIPOU3BOJIHON. IOHATHE
muddepeHnuana GyHKIHH.
/J1ex/
4.2 «IIpunoxenus 2 OIIK-5.2 JI1.2 TIK2
JuQpepeHInaNbHOTO HCYUCICHUS OIIK-5.3 TIK- JI1.6J12.1
K UCCIICTOBAHUIO (DYHKIIUNY. 13.3 YK-1.1 J12.4
Bospacranve u yobiBanue YK-1.2 213256
¢ynxaun. Heobxonumoe u
JOCTaTOYHOE YCIIOBHUS
Bo3pacTaHus (YObIBAHMS)
(GyHKIHH. DKCTPEMyMbI (QYHKINH.
BBINMyKI10CTh ¥ BOTHYTOCTD
rpapuka (QyHKIHH U HX
npusHaku. Todku nepernoa.
[Ipu3HaKu cyImecTBOBaHHUS TOYEK
neperuba. [IoHATHE aCHMIITOTHI
rpaduka. Buasr acumMnToT 1 ux
ypaBHeHus. O01mas cxema
nccieaoBaHus QyHKIUHA 1
MTOCTPOCHHS MX IPahUKOB
/J1ex/
43 Tabmanoe 2 OIIK-5.2 JI1.2 TK3
nuddepernuposanue /IIp/ OIIK-53 IIK- | JI1.6J12.1
13.3 YK-1.1 2.4
VK-1.2 VK- 3236 37
1.3 310




4.4 Tabnuunoe 2 OIIK-5.2 JI1.2 TK3
muddepennuposanue /TIp/ OIIK-5.3TIK- | JI1.6J12.1
13.3 VK-1.1 2.4
YK-1.2 VK- | 31 322529
1.3
4.5 [IpousBonHas GYHKUUIA, 3aJaHHBIX 2 OIIK-5.2 JI1.2 TK3
HesIBHO U mapamerpudeckd. /I1p/ OIIK-5.3IIK- | JI1.6J12.1
13.3 VK-1.1 2.4
YK-1.2 VK- 2122310
1.3
4.6 MexaHn4eckuii 1 reOMeTPHYECKHII 2 OIIK-5.2 JI1.2 TK3
CMBICJI IPOU3BOJHOM. OIIK-5.3IIK- | JI1.6J12.1
IIpousBoxusle u quddepeHnnans 13.3 VK-1.1 2.4
BBICIIHX MOPSIIKOB. VK-1.2 VK- | 51 52 54 59
Kontponsras padora: «IIpenen n 1.3
MPOU3BOTHAS (PYHKIUU
Mp/
4.7 IIpunoxeHne mpou3BOAHON 2 OIIK-5.2 JI1.2 TK3
TIepPBO MPOU3BOJHON K OIIK-5.3 TIK- JI1.6J12.1
HCCIIEZI0OBAHUIO QYHKIIUHN U 13.3 YK-1.1 J2.4
noctpoenuto rpaduxos /IIp/ YK-1.2 VK- | 3132232397
1.3 29
4.8 IIpunoxxenne mpou3BOAHON 2 OIIK-5.2 JI1.2 TK3
BTOPOI MPOU3BOIHON K OIIK-5.3 TIK- JI1.6J12.1
HCCIIEAOBAHHIO (DYHKIUH U 13.3 YK-1.1 2.4
noctpoenuto rpaduxos /TIp/ VYK-1.2 VK- | 31 32 2558
1.3 29
4.9 AcumnToTsl rpaduka. Busr 2 OIIK-5.2 JI1.2 TK3
aCHMIITOT U UX YPABHEHUS. OIIK-53IIK- | JI1.6J12.1
OO0mas cxeMa UcciieJOBaHUs 13.3 YK-1.1 J12.4
(GyHKUHMI ¥ TOCTPOCHUS MX VK-1.2 VK- | 323526 27
rpaduxos /IIp/ 1.3 28 39
4.10 PaboTa c 21eKTpOoHHOM 20 OIIK-5.2 JI1.2 TK3
O6ubnuorexoi (M3yueHue OIIK-5.3 TIK- JI1.6J12.1 TIK2
TEOPETUIECKOTO 13.3 YK-1.1 J12.4
matepuaina).llonroroska k VK-12 VK- | D1 3233 54
MIPAaKTUYECKUM 3aHATUSIM. 1.3 35396 37 38
BrinonHenue qoMaiHero 3agaHusl.
IToaroroBka K KOHTPOJIBHOU
pabote «IIpenen u mpou3BogHAS
GbyHKUHAW .
IToaroToBka K KOJJIOKBUYMY
IloaroroBka kK UTOrOBOMY
KOHTpOII0, 3a4€T /Cp/
Pazgea 5. UnaTerpaiabHoe
HCYMCJIeHne
5.1 «HeomnpeneneHHblit HHTErpal. 2 OIIK-5.2 JI1.3 IK1
OCHOBHBIE METOIBI OIIK-5.3 TIK- JI1.7J12.4
WHTETPUPOBAHUS B 133 VK-1.1 | 31323839
HEOTIPEICIICHHOM HHTETrpaiey. YK-1.2 210

[MonsTue mepBooOpazHoOi
¢yukuun. HeonpeneneHHbIH
HHTErpa: ompe-IelicHue,
CBOICTBa, TEOPEMBI
cymiectBoBaHus. Tabnuia
uHTerpanoB. Oc-HOBHBIC METO/IbI
HHTETPUPOBAHUS.

/J1ex/




52 «OmnpeneneH bl HHTETPa». 2 OIIK-5.2 J1.3 K1
3aa4yu, MPUBOISAIINE K TIOHSTHIO OIIK-5.3 TIK- JI1.7J12.4
OIPENIEIEHHOT0 UHTETpaa. 13.3 VK-1.1 | 213222728
OnpeneneHHbId HHTETPaJ, €ro YK-1.2
TEOMETPUUYECKUHA U MEXaHUUECKUI
cMmbici. @op-myna HerotoHa-
Jletionmma. CBoiicTBa
OTIpeIeIEHHOT0 HHTETpaa,
OCHOBHBIE METO/IbI
WHTETPUpOBaHUs. [IprmoxeHus
OTIpeNIeNIEHHOTO UHTeTpaia u
3aJ1a41 TEOMETPHH.
/J1ex/
53 Tabnuanoe unTerpupoBanue /I1p/ 2 OIIK-5.2 JI1.3 TK1
OIIK-53IIK- | JI1.7J12.4
13.3 VK-1.1 | 213222526
VK-1.2 VK- 29
1.3
54 dopmyiia HTHTETPUPOBAHUS IO 2 OIIK-5.2 JI1.3 TK1
gacTaM.MeTo1 3aMEHBI OIIK-5.3 TIK- JI1.7]12.4
TIEPEMEHHON B HEOIPEICIICHHOM 13.3 YK-1.1 | 1323537
nnaTerpane. /Ilp/ VK-1.2 VK- 310
1.3
5.5 Beruucnenue onpeneneHHoro 2 OIIK-5.2 J1.3 TK1
uHTerpana. laTerpupoBanus mno OIIK-5.3 TIK- JI1.7J12.4
YacTsIM U METO]T 3aMEHBI 13.3 YK-1.1 213239
NIEPEMEHHOI1 B OIIPEIEIIEHHOM VK-1.2 VK- 210
unterpane. /IIp/ 1.3
5.6 [Ipunoxenne onpeaeaecHHOrO 2 OIIK-5.2 JI1.3 TK1
WHTErpaJia u 3a7a4yu TeOMETPHH: OIIK-5.3 TIK- JI1.7J12.4
BBIYMCIICHUS TUTOIIACH MIOCKUX 13.3 VK-1.1 | ©13233 54
¢uryp u 00peMoB TN VYK-1.2 VK- 35
Bpamenus. /TIp/ 1.3
5.7 Pemenue 3anau. [TonroroBka k 12 OIIK-5.2 JI1.3 IK1
TIPAKTUYECKUM 3aHSTHSIM. OIIK-5.3 TIK- JI1.7J12.4 TK1
BrimonHeHne JOMaIHETo 3agaHusl. 13.3 VK-1.1 | 21 2528 29
Beimonnenue MJ13 no Teme: VK-1.2 VK- 210
«Heompenenennsle u 1.3
oTIpeieIeHHbIE HHTETPATB)
IloaroroBka K KOJUIOKBUYMY .
/Cp/
Paznen 6. Iuddepenuuanbubie
YpPaBHEHHS
6.1 «dnddepennnanpHbie ypaBHEHUS 2 OIIK-5.2 JI1.4 TIK1
TIEPBOTO MOPSIIKAY. OIIK-5.31IK- | JI1.7J12.4
3anayu, MPUBOAIINE K TIOHSATHIO 13.3 YK-1.1 | B1 3233 54
nuddepeHnInaTbHOTO YpaBHEHHS. VK-1.2 VK- 95
Juddepernnanbable ypaBHEHUS 1.3

nepBoro nopsaka. Teopema
CYIIIECTBOBAHUS U
€IMHCTBEHHOCTH peIIeHus. 3a1ada
Kommu. Tuddepenumansubie
ypaBHeHHus I-ro nopsaxa c
pa3/ieleHHBIMH 1
Ppa3AeNAIOIUMHUCS IePEMEHHBIMU.
Jluneiinple qudhepeHIranbHbIe
ypaBHeHus | nopsiaka. YpaBHeHUs
Bepnynnu.

/JTex/




6.2 «duddepennnansabie ypaBHEHUS 2 OIIK-5.2 1.4 IIK1
BTOPOT'O TOPSIIKAY. OIIK-5.3 TIK- JI1.7J12.4
TeopeMma cy1eCTBOBaHUS U 13.3 VK-1.1 | 213222728
€IMHCTBEHHOCTHU PEIICHMUS. YK-1.2
3amaua Komm. JInneiinoie
muddepeHnuanbabie ypaBaeHus 11
nopsaka. TeopeMbl 0 KOHCTPYKLIUU
OOIIUX pelIeHnH OTHOPOAHOTO U
HEOJHOPOIHOTO YPaBHEHHH.

JIuneiinsle quddepeHnnaIbHbIe
ypaBHeHus 1l nopsaka ¢
MIOCTOSIHHBIMU K02 (ppULIneHTaMu
/J1ex/

6.3 JuddepeHnnanbapie ypaBHeHUs | 2 OIIK-5.2 JI1.4 TK2
TOpsiAiKa C pa3IeICHHBIMU U OIIK-5.3 TIK- JI1.7J12.4
pa3AemsIoImUuMHCS 13.3 YK-1.1 | D132 33 38
nepeMeHHbIMH. /T1p/ VYK-1.2 VK-

1.3

6.4 JlunetiHble MUQPepeHInaNTbHbIC 2 OIIK-5.2 JI1.4 TK2
ypaBHeHus | nopsiaxa. OIIK-531IK- | JI1.7J12.4
JluHeiiHbIE OTHOPOIHBIC 133 YK-1.1 | D51 52 54 259
muddepernmansable ypaBHeHU 11 VK-1.2 VK- 210
NopsAKa. 1.3
Mp/

6.5 JluHeiHbIE HEOAHOPOIHBIC 2 OIIK-5.2 JI1.4 TK2
muddepeHnuanbabie ypaBaeHus 11 OIIK-5.3 TIK- JI1.7J12.4
niopsika /T1p/ 13.3 VK-1.1 313239

VK-1.2 VK- 310
1.3

6.6 JluHeiiHbIE HEOTHOPOIHBIC 2 OIIK-5.2 JI1.4 TK2
muddepeHnuansabie ypaBaeHus 11 OIIK-5.3 TIK- JI1.7J12.4
TopsJIKa. 13.3 VK-1.1 2235310
KouTtponbHas pabora : VK-1.2 VK-

«duddepennnansapie ypaBHEHNST 1.3
I u Il nopsiaxoB
Mp/

6.7 PaGora c anexrpoHHO# 13 OIIK-5.2 JI1.4 TK2
OoubNMoTeKol (M3y4eHUe TeO- OIIK-5.3TIK- | JI1.7J12.4 IK1
PETHYECKOTO MaTepuaa) 13.3 YVK-1.1 | ©13233 54
ITonroToBka K mpakTU4eCKUM VK-1.2 VK- 2556 D10
3aHATUAM. Beinonnenue 1.3
JIOMAITHETO 3aJaHHA.

IloaroroBka kK KOHTPOJIBHOM
pabote Nel «/IuddepeHimaibHbie
YpaBHEHHSD.

IloaroToBKa K KOJIIOKBLYMY

/Cp/

Pa3zngesn 7. Teopusi BeposiTHOCTEH

7.1 «COOBITHS U UX BUIBL. 2 OIIK-5.2 JI1.5 TIK2
OmnpenieneHus BEpOITHOCTH. OIIK-5.3 TIK- JI1.7J12.4
AnreGpa cOOBITHIT. 13.3 YK-1.1 213299
TeopeMsl CII0KEHHSI U YMHOXKECHUS YK-1.2 310

BEpPOSITHOCTEH.

IIpeamer Teopun BEpOSITHOCTEHN U
MaTeMAaTHIECKON CTAaTHCTHKU, HX
cBs3b. CiryuyaiiHble COOBITHSL.
Knaccudukanus coObITHA.
Krnaccrmaeckoe u cTaTH-CTHUECKOE
oIlpeielIeHHe BEPOSATHOCTH.
Anrebpa coObiTuii. Teopembl
CJIOKEHUSI U YMHOKCHHS
BEPOSATHOCTEH.

/JTex/




7.2 «/IucKpeTHBIE U HENPEPHIBHLIE 2 OIIK-5.2 JI1.5 K2
CITy4aiiHbIE BEJIMYMHBI. 3AKOHBI OIIK-5.3 TIK- JI1.7J12.4
pacrpeieneHus 1 YUCIOBbIe 13.3 YK-1.1 | D1 3233 54
XapaKTEPUCTUKH CIy4alHbIX VK-1.2 35
BEJIMYUHY.

Crny4aiiHble BEIUUUHBIL.
Knaccudurkanus cirygaifHbIX
BeNUYUH. DYyHKIUA
pacrpeneneHus. Psii u miaoTHOCTH
pactpenenenus. YnuciioBbie
XapaKTePUCTUKH CIyIalHBIX
BenuuuH. Hekoropeie
CTaHJApTHbIE pacIpeaeICHUsL.
HopwmanwsHoe pacnipenenenue.
/JTex/

73 DneMeHTHl KOMOWHATOPUKH . 2 OIIK-5.2 JI1.5 TK3
Cry4aifHbIe COOBITHS. OIIK-5.3 TIK- JI1.7J12.4
Kunaccuueckoe onpenenenue 13.3 YK-1.1 | 13226 37
BepositHocTH /TIp/ YK-1.2 38

7.4 TeopeMsl CII0KEHHSI U YMHOXKECHUS 2 OIIK-5.2 JI1.5 TK3
BEPOSITHOCTEH. OIIK-5.3 TIK- JI1.7J12.4
Cxema MOBTOPHBIX UCITBITAHUH, 13.3 YK-1.1 | D1 323738
¢dbopmyna bepraymu (Teopust YK-1.2
JlaeTcsl Ha PaKTHKe).

Mp/

7.5 CrnyuaiiHble BEJTHYNHBI. 2 OIIK-5.2 JIL.S TK3
JuckpeTHbie ciry4aiiHbIe Be- OIIK-5.3 TIK- JI1.7J12.4
mnuussl (ACB). OyHkuus 13.3 YK-1.1 | D132 56 38
pacnpenenenus J{CB. YK-1.2
Beranciienue MaTeMaTHIECKOTO
OKUJIaHUS, AUCTICPCUH U CPETHETO
KBAIPaTUYECKOTO OTKJIOHEHHS
JCB. /Tlp/

7.6 HermnpepriBHbIE citydaliHbie 2 OIIK-5.2 JIL.S TK3
BenmunHbl (HCB). OyHkms OIIK-5.3 TIK- JI1.7J12.4
pacrpeeseHust U IIOTHOCTh 13.3 VK-1.1 | 2132224 26
¢yuxum pacnpenencaus HCB. YK-1.2
Brruncnenne MmareMaTndeckoro
OKUJIaHUs, AUCTICPCUH U CPETHETO
KBAIpaTUYECKOrO OTKJIOHEHHUS
HCB.

Kontponsras pabora: « Teopus
BEPOSITHOCTEMN».
Mp/

7.7 PaboTa ¢ 371eKTpOHHOM 13 OIIK-5.2 JIL.S TK3
OubnuoTeKo (M3y4eHue Teo- OIIK-5.3TIK- | JI1.7J12.4 K2
PETUYECKOro MaTepuana). 13.3 VK-1.1 | 2132226 27
IToaroroBka K mpakTU4ECKAM VK-1.2 D8 D9 210

3aHATHUSIM. BhimonHenne
JIOMAIITHETO 3aJaHMUs.
IToaroroBka K KOHTPOJIBLHON
pabote «Teopusi BEpOSTHOCTEN .

/Cp/

Pa3znen 8. MaremaTuueckas
CTATHCTKA




8.1 «OCHOBHEBIE TTOHATHS U 3a0aYd OIIK-5.2 JI1.5 TIK2
MaTeMaTHYECKOH CTaTHCTHUKU. OIIK-5.3 TIK- | JI1.7J12.4J13.
OCHOBHBIE IOHATHS TEOPUU 13.1 TIK-13.2 2
oreHOK. ToueuHbIe OLIEHKH U HX MK-13.3 VK- | D122 33 25
XapaK-TEPUCTUKIY. 1.1 YK-1.2 26
BribopouHas u reHepaibHas
COBOKYMTHOCTH. OCHOBHBIE
TpeOoBaHUs IPU OpraHU3aIUU
BBIOOPKH. MaTeMaTuko-

CTaTUCTHYECKast 00paboTKa
AHHBIX HAOIIOAEHNS OTHON
CTAaTHCTHYCCKON BEITUYMHBI.
BapuanuoHHBIE pSIBI B UX
TeOMETPHUYECKasT HHTEPITPETAIHS.
XapaKTepuUCTUKN BapHALTUOHHBIX
psinoB. CTaTUCTHYECKOE
OLICHWBaHHUE MTapaMeTPOB
pacnpenenenus. Ilonstue o To-
YEYHBIX OI[CHKAX.
CoCTOATEIBHOCTD,
HECMEIIEHHOCTb, 3()(hEeKTUBHOCTb.
/JTex/

8.2 «HTepBaNbHOE OLIEHUBAHUE OIIK-5.2 JI1.5 TIK2
rapamMeTpoB B FeHEPAIbHOM CO- OIIK-5.3 TIK- | JI1.7J12.4J13.
okynHocTU. CTaTHCTUYECKHE 13.1 [IK-13.2 2
THIOTE3HI U UX IPOBEPKay IK-13.3 VK- 313239
MHTepBalibHOE OIICHUBAHHE 1.1 YK-1.2 210
napameTpoB. JloBepuTENbHBII
HHTEpPBAI (U1 BEIOOPOYHOH
cpelHel U cpeaHe-

KBaJIPaTHYECCKOTO OTKIOHCHUS).
CrarucTuyeckas IpoBepKa
rumnotes. [IoHsATHE 0 KpUTEePHsIX
cornacus. Kpurepuii co-rinacus
IMupcona. 3amaga 06 o6veMe
BEIOOPKH

/JTex/

8.3 [lepBuunas 06pabOTKa JAHHBIX OIIK-5.2 JI.5 TK4
HaOJI0AECHUS OHOM OIIK-5.3 TIK- | JI1.7J12.4J13.
CTaTHUCTUYECKON BEJIMYNHBI. 13.1 IIK-13.2 2
BapuauuoHHbIe paabl U X IIK-13.3 VK- | 31 22 323 54
reomMeTpuyeckas 1.1 YK-1.2 35
unTepnpetanus. /IIp/

8.4 CrarucTudeckoe OIlCHUBAHHE OIIK-5.2 JIL.S TK4
[1apaMeTPOB PACHPECICHUS: OIIK-5.3 TIK- | JI1.7J12.4J13.
cpenHsisi BIOOpOYHas, 13.1 TIK-13.2 2
BEIOOpOYHAS AUCIIEPCHS, CpeTHEe IIK-13.3 VK- | D126 37 28
KBaIpaTU4YECKOE OTKIOHEHUE, 1.1 VK-1.2 29
k03¢ HUIHEHT BapHalny,
acummetpus u skcuecc. /TIp/

8.5 MHTepBasibHOE OLICHUBAHKE OIIK-5.2 JIL.S TK4
napameTpoB. JloBEpUTEIbHBII OIIK-5.3 IIK- | JI1.7J12.4J13.
HHTEpBaI (U1 BEIOOPOYHOMH 13.1 TIK-13.2 2
CpelHel U cpeiHe- I[IK-13.3 VK- | 515253 D4
KBaJpaTUYECKOTO 1.1 YK-1.2 25 26
otkinoHenus). /Ilp/

8.6 Craructuueckas mpoBepKa OIIK-5.2 J1.5 TK4
runote3. [loHaTre o kpurepusx OIIK-5.3 TIK- | JI1.7J12.4J13.
cornacusi. Kpurepuii cornmacust 13.1 1IK-13.2 2
IMupcona. 3amaga 06 o6veme IIK-13.3 VK- | 3526 27 298
BeIOopku. /ITp/ 1.1 VK-1.2 39




8.7 Pemenne npumepos. IToaroroska 22 OIIK-5.2 JI1.5 TK4
K IIPAKTUYECKAM 3aHSTHSIM. OIIK-5.3 TIK- | JI1.7J12.4J13. TIK2
BrInonHeHne JoMalHero 3aaHus. 13.1 TIK-13.2 2
Brimonnenne PI'P o teme: IIK-13.3 VK- | 31 32 37 38
«MaremaTnueckast CTaTH-CTHKA 1.1 YK-1.2 929

/Cp/
Paznen 9. [ToaroroBka u caaua
IK3aMeHa
9.1 Iloaroroska u cmaua 36 OIIK-5.2 JI1.3J11.4 HK
sK3amena /Ox3amen/ OIIK-5.3 TIK- JI1.5
13.2 TIK-13.3 | JI1.7J12.4J13.
VK-1.1 VK- 2
1.2 D152 23 54
D538 39
210

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KonTpoibHbIe BONPOCHI U 3a1aHUS

1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHIA U1 ITPOBEJJEHWA TEKYIIEI'O KOHTPOJIA

Texymuit KOHTPOJIb 3HAHUH CTYACHTOB OYHOH ()OPMBI 00YUIEHHS IIPOBOUTCS B COOTBETCTBHH C OAINTBHO-PEHTHHIOBOI CHCTEMOI
OLICHKH

3HaHUH, BKIIOYaowei B ce0s mposeaenue tekyuiero (TK) u npomexyrounoro koutpois (I1K) mo aucruminse.

JL1 KOHTPOJIst OCBOEHHSI IPAKTUUECKUX 3HAHUH B TEYEHUE CEMECTPA MPOBOIATCS TEKYILUH KOHTPOJIb 110 Pe3yIbTaTaM MPOBEACHUS
MIPAKTUYECKUX 3aHATUH U CAMOCTOSATENBHOIO BBIIOJIHEHHSI Pa3/ieioB MHIUBU Iy aIbHbIX 3aJaHUM.

®opmamu TK SBISIOTCS: OIEHKA BBITIOJIHEHHBIX pa3/Ie/IoB HHIUBUAYaIbHBIX 3aJaHUH (IMChMEHHBIX PaboT), YCTHBIH OIIpoc Ha MO
TeMe

ayIUTOPHOTO 3aHATHSA, JOKIA (COOOIIeHNe) Ha TEMY ayANTOPHOTO 3aHATHS.

KosnmaecTBO TeKymux KOHTPOJIEH 110 JUCIUINIMHE B CEMECTpE OIpesiersieTcs Kageapoii U COCTaBIIsAeT, Kak mpasmio, detsipe (TK1-
TK4).

B xone npomexyrounoro kourposs (I1IK) nmposepsitorcst Teoperrdeckue 3HaHHS 00ydatomuxcs. JJaHHbIA KOHTPOIIb TPOBOJUTCS 110
paznenaM (MOIYJISIM) TUCIIUIUIAHEI 2 pa3a B TedeHHne cemecTpa. PopmMaMu KOHTPOIIS ABIAIOTCS TECTHPOBAHUE HITH OTIPOC.
IIpomexyTouHas aTTecTanus CTyACHTaMHI OYHOH (POPMBI 00Y9IEHHS IPOBOJUTCS B COOTBETCTBHH C OaIIBHO-PEHTHHIOBOI
CHUCTEMOM

OLICHKHM 3HaHMH, BKIIIOYaromeil B cedst mposeaeHue Tekymero (TK), mpomexxyrounoro (ITK) i utorosoro (MK) xoHTpOsIs 1Mo
JqucIuinHe «MaTtemMaTikay.

Hroroseiit koHTpOIb (MK) — 9T0 3a4€T B cCE€CCHOHHBII MEPUO MU 9K3aMEH MO AUCLUILTUHE B IIETIOM.

Crynentsl, HabpaBime 3a padboTy B ceMecTpe oT 60 u Gosiee 6a/uIOB, HE MPOXOAAT IPOMEXKYTOUHYIO aTTECTalNIO B hOpMeE claun
3a4era

WITH SK3aMeHa

Cemectp 1
B Teuennn 1 cemecTpa npoBOANTCS B MMCBMEHHON opme 2 mpomexxyTounbix koHTposs (1K1, TIK2), mo npoiineHHOMY
TEOPEeTHYECKOMY MaTepHaly JIeKIUl.

I1K 1 - TecToBble MaTepHabl QUCIUIUIAHBI «MaTemaTnka» Ha kadenpe. [IK1 mpoBomures B miuckMeHHOI (opme.
[IK?2 - TecToBsle MaTepuasl AuCHUILTNHEL «Martemarnkay Ha Kadenpe. [IK2 npoBogurcs B mucsMeHHOIT hopme.
Bompocsr [TIK1

[IK-1 mo temawm: "JIune#Has 1 BeKTOpHas anredpa. AHaIUTHYCCKast reoMeTpus”

Marpurpsl: onpezeneHne, pasMep MaTpullbl. PaBeHCTBO MaTpull, BBl MaTPHIL.

JIuHelinble onepalMy HaJ MaTpPULAMM, UX CBOMCTBA.

YMHOXEHUE MaTpull, €ro CBOMCTBA.

TparcnorupoBanne Marpuil. OOpaTHas MaTpHULa: ONpeeNeHHe, TeoOpeMa CYIIeCTBOBAHUS, IIPABUIIO HAXOXKICHUS (n=2).
Cuctembl TMHEHHBIX anreOpanueckux ypaBHEHHH: OIpeleleHue, pellleHue, COBMECTHbIE, HECOBMECTHBIE,
OIpeIeNIEHHbIE, HEOIIPEEICHHbIE, SKBUBAJICHTHBIE.

DR~

6. MartpuuHas 3anuch KBaJpaTHbIX CUCTEM JIMHEUHBIX yPaBHEHUN; pellIeHHE KBAJPATHBIX CUCTEM JIMHEHHBIX YpaBHEHUI ¢
MOMOILBI0 OOPAaTHOIN MaTpPHUIBL.

7. Omnpeznenures BTOPOro M TPETHEro Hopsiika (ompeneneHune, npaBuia BEMMUCICHUsT). MUHOP U anreOpandeckoe
JIOTIOJTHEHHE.

8. Pemenue kBagpaTHBIX CHCTEM JIHMHEHHBIX ypaBHeHHI mo ¢gopmymnam Kpamepa.

9. Bexkropsl: onpeznenenue, Moaynb, HanpasieHue. Knaccudukanus Bektopos. JIuHelHbIE onepaluu HajJ BEKTOPaMH.
Koopaunate! Bexropa. JInHEeHHBIE omepaliii Hajl BEKTOPaMH B KOOPIMHATHOH (opMe.

10. CkansgpHoe npousBelleHUE ABYX BEKTOPOB: OIPEJCIICHHE, €T0 CBOMCTBA. BhIUMCICHHE CKAISIPHOIO IIPOU3BEICHUS B

KOOpAMHATHON popme. MexaHHIEeCKUil CMBICI CKaJISIPHOTO POU3BEICHHUS.
1. BekropHoe mpousBeneHUE ABYX BEKTOPOB: ONpEEICHUE, CBOMCTBA. BhluncieHne BEKTOPHOTO MPOU3BENCHHS B




KOOpAUHATHOH (opme. ['eoMeTprdecKuil 1 MEXaHUIECKUI CMBICIIBI BEKTOPHOTO MPOU3BEACHHS.

12. CMenIaHHOe MPOU3BEICHUE TPEX BEKTOPOB: OIPE/CNICHUE, BEIYMCICHHE B KOOPAUHATHOHN (opme. ['eomerpuueckuit
CMBICJI CMELIIAHHOTO POU3BEACHHUS. Y CIIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB.
13. Oobmee ypaBHeHHe npsiMoi. VccnenoBanne o0IIero ypaBHEHHUS MPSMONH. YpaBHEHHE NPSIMOH C YITOBBIM

K03 GUIMEeHTOM. YpaBHEHHE NPSMOH, IPOXOSIIEH uepe3 3aJaHHyI0 TOUKY B 3aJJaHHOM HalpaBJiIeHUH (YpaBHEHHUE ITyUyKa
NPSMBIX). YpaBHEHHE NPSIMOM, IPOXOAALIEH yepes BE 3alaHHbIE TOUKH).

14. B3anmHOe pacrionokeHue IBYX MPSAMBIX Ha IIOCKOCTH: YTOJ, YCIOBHE NMapaJlIeTbHOCTH, YCIOBHUE
HEePIEeHANKYIAPHOCTH.

15. KpuBbie BTOporo mopsiaka: omnpezesiceHue, oomiee ypaBHeHHE BTOPOil cTeneHn. OKpYKHOCTB: OIpe-/eicHHE,
KaHOHMYECKOE ypaBHEeHHE (BBIBOA). OCOOSHHOCTH OOIIEro YpaBHEHHS BTOPOH CTEIICHH JIJISI OTIPEICIICHIUS OKPY>KHOCTH.

16. DJuMIc: onpeneneHue, KAHOHUIECKOE ypaBHEHHUE, TIOCTPOCHHE.

17. l'unep6omna: onpeneneHue, KAHOHUYECKOE ypaBHEHUE. ACHUMIITOTHI Tunepobossl. PaBHoOouHas runepbona.

18. [Napaboia: onpeneneHre, BBIBOJ KAHOHUYECKOTO YpaBHEHUS. Pasnuynbie (OpMBI TapaboITbl, X KaHOHHYECKIE

YpaBHEHHS, KOOPAWHATHI ()OKYCOB, YPAaBHEHHS TUPEKTPUC, YEPTEIKH.

Bompocsr [TK2
ITK-2 no Temam: «Benenne B MaTemaTndeckuil ananm3. JuddepeHnunansHoe ucuucieHne GYHKIMNA 0J-HOW IEPEMEHHON U €T0
MIPUIIOKEHUE K UCCIICIOBAHUIO (YHKIIUNY

I. Omnpenenenne Qynkunn y=f(x), ee obmactu onpeaeneHrs 1 MHOXecTBa 3HaueHUHA. CriocoObl 3a1aHusl (QyHKIIUH.
2. Ipenen dyHKMY, ero reoMerpuueckas HHTepnperanys. OXHOCTOPOHHKE npeenbl GyHKIHUU. Teope-Mbl
CYIIIECTBOBAHUS ¥ €MHCTBEHHOCTH TIpe/iena (pyHKIIHH.

3. IMpenen ¢yHKIMKM Ha OECKOHEYHOCTH, OECKOHEUHBIH Mpeaen GyHKIUH B Touke. [IoHATHS GECKOHEUHO MajbIX U

0eCKOHEYHO OOJIBIION (QYHKIIMH U CBsI3b MeXAy HUMH. CBOMCTBa OECKOHEYHO MaJIbIX U OCCKOHEYHO OOJBIINX (hYHKIIUA.
OrpanndeHHbIe GYHKINH U X CBOWCTBA.

4. OcHOBHas TeopeMa Teopuu MpeaesoB. TeopeMsl 0 Ipeaenax.
5. [lepBblii 1 BTOpOI cHelMaIbHBIE NIPENENbI, CIEACTBUSA.
6. Ompenenenne HenpepbIBHOCTH (QYHKIMK y=f(X) B TOUKe W Ha MHOXecCTBE. TOUKM pa3pbiBa M MX KIACCH(UKALMS.

HemnpepsiBHOCTE 31eMeHTapHBIX (yHKunii. [Ipupamienue aprymMenTa u npupamnienue pynkunn y=f(x). Onpenenenue
HETIPEePHIBHOCTH (DYHKIUH Ha «SI3BIKE pHpanieHui». CroxHas GyHKIHs, HEIPEPbIBHOCTD CIOXKHON (YHKIIUH.

7. Omnpenenenue nmpou3BonHoi ¢yHkumu y=f(x). OOIiee MpaBHIO OTHICKAHHS NPOU3BOIHON. ['eoMeTpuueckuii u
MEXaHWIECKUI CMBICIT TPOU3BOHOM (IIOK-BO).

8. YpaBHEHUS KacaTeIbHONH M HOPMAJIM K IUIOCKOCTH KpHBOI (70K-Bo). HeoOxommmoe ycmoBue augdepeHmpyeMoct (0K
-BO). [Ipon3BogHast CIIOXKHOM (QYHKIIMH.

9. OcHoBHbIe npaBmia quddepernmposanus: y=U+V, y=, y=U/V (BbIBON).

10. BrBon popmyn anddepeHmpoBanns: y=sinx, y=cosX, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

1. IMpousBonHas GyHKIUM 3aJaHHON MapaMeTPUUECKH M HESBHO.

12. Huddepennman ¢pyukipn y=f(x), ero cBsi3b ¢ npupaiienneM QyHkiud. [IpaBuino oTeickanus TuddepeHnmana.
I'eomerpraecknii cmpich muddepennnana. MaBapnanTHOCTE (GOpMBI U depeHHana.

13. IMponsBonusle 1 qudhepeHnHans! BEICINX TOpAakoB GyHkoun y=f(x). MexaHH4YecKuif CMBICI BTOPOH ITPOU3BOIHOI.
14. [IpaBuno Jlomurans.

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

16. Bospacratomue, yosiBatonue QyHKIMH: omNpeaeieHus, Buj rpapukoB. Heobxogumoe ycrmoBrue Bo3pacTtaHus (yOBIBaHUS)
¢ynxuun y=f(x). Jloctarounoe ycnosue Bozpactanus (yoeiBanus) pynkuun y=f(x).

17. OmnpefeneHre TOYKA MakcuMyMa (MHUHUMyMa) GyHKiuH y=f(x); MakcumyMa (MUHUMYMa) QyHKIuH y=f(X).

HeobxonumMoe yciaoBre CymecTBOBaHHs SKcTpeMyMa GyHKmu y=f(x). OnpezneneHue KpuTHIecKkol TOUKH 1-oro poxa.
JlocTaTo4HBIE YCIIOBUS CYIIECTBOBAHUS YKCTpeMyMa GyHKIH y=f(x). [IpaBuIo OTBICKaHHS HHTEPBAJIOB MOHOTOHHOCTH H
9KCTpeMyMoB GyHKIHH y=f(X).

18. Ormpenenenne BBITYKIOCTH (BOTHYTOCTH) Tpaduka ¢yHkimu. Heobxoanmoe yciioBHe BBITYKIOCTH (BOTHYTOCTH)
rpaduka ¢pyrkuun y=f(x). JlocTaTo9HbIE YCIOBHUS BEITYKIOCTH (BOTHYTOCTH) Tpaduka GyHKIHH y=f(X).
19. Omnpenenenue Touku mepernda. Heobxonumoe ycioBue CyIiecTBOBaHHS TOUKH Ieperuda rpaduka (QyHKIUH.

OmnpeneneHue KpUTUIECKOH TOUKH 2-0ro poaa JlocTaTouHbIe YCIOBUS CyLIECTBOBAHUS TOUKU Meperuda rpaguka GyHKIUH.
ITpaBuiI0 OTHICKAHMS HHTEPBAJIOB BEITYKIOCTH, BOTHYTOCTH M TOYEK Ieperuda rpaduka GyHKuun y=f(x).
20. ACUMITOTHI KPUBOIL: OIpeJeNcHNEe, BUIbl ACUMITOT. Y PAaBHEHUSI BEPTUKAIBHBIX U HAKIOHHBIX aCUMIITOT.

B Teuennn 1 cemecTpa npoBOAWTCS B MMCbMEHHON opme 2 Texynmx koHTpois (TK1, TK3), mo npoiineHHOMY TeopeTHIeCKOMy U
IIPAKTUYECKOMY MaTepualy .

TK1-TK3 - pewenue 3aaad 1o peJCTaBICHHBIM BapuaHTaM 3alaHHi.
Bompocer TK1
Bomnpocs! 1 3a1a4u Ui IPOBEICHUS TEKYILETo KOHTPOIS [0 AUCHUILUINHE «MaTeMaTHKa»

TK-1 Konrpomnsnas pabora Nel mmo Teme: "JIuHeiHast 1 BeKTopHas anreOpa. AHaJIUTHYCSCKas reOMeTprs”

1. Kaxas cucrema IMHEHHBIX alreOpandecKuX ypaBHEHHH HAa3bIBACTCS COBMECTHON?

2. Kakas cuctema TMHEHHBIX alreOpandeckux ypaBHEHHH Ha3bIBa€TCsS HECOBMECTHOM?

3. Kakast cucteMa JTMHEHHBIX aJITeOpandecKUX YPaBHEHUI HA3bIBACTCS OTIPEICICHHON?

4. Kaxkas cucremMa THHEHHBIX aNreOpandecKuX ypaBHEHUH Ha3bIBACTCS HEONIPEISICHHOMN?

5. Ecau A u B- xBagpaTHbIe MaTpUIIBI BTOPOTO NOPSIIKA, A-HEBBIPOXKAEHHAS, TO 110 KaKoi (popMyJie HaXOAUTCS peleHne




ypaBHeHus A*X=B?

6. Korga Tpu BekTopa B IPOCTPAHCTBE HA3BIBAIOTCS KOMILTAHAPHBIMU?

7. Ilpu KaKuX yCJIOBHAX /IBA BEKTOpa HA3BIBAIOTCS KOJUTMHEAPHBIMU?

8.Korna gBa Bexktopa Ha3BIBAIOTCS PABHBIMH?

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

10.ITo xako¥i popMyJie BBIYHCISIETCS] KOCHHYC YTJIa MEXTy BEKTOpaMu?

11.B uem 3ax1rouaeTcs reOMETPUYECKUM CMBICI CMELIAHHOTO IIPOU3BECHUS 7

12. 3anummre hopmyiia BEIYHCICHHS 00beMa TPEYTOIbHON MUPaMHIBL.

13. Tlo xakoii opMyJie BEIYUCISAETCS YToJl MEXKAY HPSIMBIMH?

14. TTo xakoif (hopMyIe BEYHUCISIETCS PACCTOSHHIE OT TOYKA 0 TIPSIMON?

15. 3anummTe ycrnoBue NEepIeHANKYIIPHOCTH U MapaICIBHOCTH ABYX MPSIMBIX.

16. Io kakoit popmysie BEIUUCISETCS JUIMHA BEKTOpa ?

17. Kak BeIYHCIISETCS CKASIPHOE TPOU3BECHHUE ABYX BEKTOPOB, 33aHHBIX CBOUMH KOOpPJHUHATaMH?
18. Yemy paBeH yrioBoi k03¢ GunmeHT npsiMoi, mpoxopsmeii gepes Touxku O(0;0) u B(—4;8)?

Bompocer TK2

TK-2 PacuerHo-Tpadmueckas pabora o teme: «JInHeliHas i BeKTopHas anreOpa. AHaIUTHIECKAs TCOMETPUS

I. Kak 3amuceiBaercss B 001ieM Buje cHCTEMa M JMHEHHBIX alreOpanyecKuX ypaBHEHHH ¢ N HEM3BECTHBIMU?

2. Kakasi cucremMa Ha3bIBaeTCs: a) COBMECTHOMH; 0) HECOBMECTHOM; B) OMPEACICHHON; T) HEONPEICICHHOM?

3. UTto HaA3BIBAIOT OIpENeNuTeNeM: a) 2-T0 mopsaKa; 0) 3-ro MopsaKa; B) alreOpandecKuM JOMOTHEHHEM ? MHHOpam?
4. Uro Ha3bIBatOT BekTopoM? UTo 03HauaroT ero koopAauHaTel? Kak 3amuchIBaeTcs pa3iokeHHE BEKTOpa B
OPTOHOPMHPOBAHHOM Oasuce?

5. Kak HaxoIsT KOOpIMHATH BEKTOPa MO M3BECTHBIM KOOPAWHATAM €r0o Hadana M KoHIa? Kak ompemensioT: paccTosHUE
MEXIy IBYMsI TOYKAMH; KOOPIAWHATEI CEPEIIHBI OTpe3ka?

6. YTo Ha3BIBAIOT CKAJSIPHBIM MIPOHM3BEICHHEM M KaK €r0 BBIYHCIISAIOT, €CJIH BEKTOPHI 3aJaHbl CBOMMHU KOOpAWHATAMH?
7. YT0 HA3BIBAIOT BEKTOPHBIM MPOW3BEICHUEM U KaK €ro BBIYHCISIOT, C€CIIM BEKTOPHI 3aJaHbl CBOMMH KoopauHaTamu? Kak
HAWTH paboOTy CIIIBI  HA IPSMOJIMHEHHOM y4JacTKe ITyTH; BpalaTeIbHBIH MOMEHT?

8. CMenraHHOe MPOM3BEICHUE TPEX BEKTOPOB, €r0 BBIYUCICHUE U TEOMETPHUUCCKUH CMBICI.

9. Kak BBIMIAAAT ypaBHEHHUS TPSAMOM: a) MPOXOAsIIeH depe3 2 NaHHBIC TOYKH; ©0) C YIIOBBIM KOA(PPHUIIUESHTOM; B)
MPOXOIAIIEH Yepe3 JaHHYIO TOUYKY B JaHHOM HAIpaBICHHUH (ITy4Ka IIPSIMBIX); r) obmiee?

10. Kak u3 o0miero ypaBHEHUs IPSMOI ONPEIeTNuTh ee yriIoBol Kodddunuent?

11. Kak onpenensercst yroia Mexmay npsMbIMu?

12. Kak ycTaHOBHUTE 10 ypaBHEHHSAM IPSMBIX, YTO OHHU: a) MApaUICIBHBI; 0) MEepIeHINKYIIPHEI, HE CTPOS HX?

13. JI1st KpUBBIX 2-TO MOPSIKA OKPYKHOCTH, DJUTHIICA, TUTIEpOOIBI U Tlapaborsl: 1) maTh ompeneneHue; 2) 3amucarb

KaHOHHYECKOE YPaBHEHHUE; 3) IOCTPOUTH YePTeX; 4) MOACHUTH, YTO O3HAYAIOT BCE IIEPEMEHHBIE U OYKBBI, BXOASIIUE B

KaHOHHYECKOE ypaBHEHHUE.

14. Kakumun 0coOeHHOCTSIMM TOIKHO 00nazsaTh oblee ypaBHEHHE BTOPOH CTENEHHU, YTOOBI OHO ONPECIANI0 HA IIOCKOCTH:
a) OKpY>KHOCTB; 0) aynIc; B) runepOoiy; r) mapadoiry?

Bonpocsr TK3

TK-3-KonTponsHas pabota no reme "Beenenue B MaTematudeckuil aHanus. [IpousBoanas GpyHKmMu ogHON nepeMeHHoR"
1. B uem 3akimrouaeTcss MEXaHMUYECKHI CMBICI TIEPBOM M BTOPOM IPOM3BOIHOM?

2. B geM 3aKiIroyaeTcsi FeOMETPHUYCSCKIN CMBICI TIPOU3BOTHON (DYHKIUH?

3. ITo xakoii opMyJsie BEIYHUCIIACTCS MepBasi IPOU3BOAHAS (DYHKIUH, 3aJaHHON IMapaMeTpUIecKu?

4. Kakas QyHnkuus, onpezneneHHas B Touke X0, Ha3pIBaeTCs HEMPEPHIBHOM B 3TOH Touke?

5. OcHOBHas TeopeMa TEOpUH MpesenoB. TeopeMsl 0 peaenax.

6. [lepBbIii 1 BTOPOU CHEIMANIbHBIC MTPEAETIbI, CIICICTBHS.

7. Onpenenenue npousBoaHon GpyHkuu y=f(x). Ob1iee mpaBUIo OTHICKaHUS TPOU3BOIHON. ['eoMeTprueckuii 1 MeXaHUIECKU
CMBICT ITPOU3BOTHOIL.

8.YpaBHEeHNS KacaTeIbHON M HOPMaJH K INIOCKOCTH KpuBoit. Heobxommmoe ycosne muddepennnpyemoctn. [IpomsBognas
CIIOKHOH (DYHKIIUH.

9.IIpousBoHast QyHKUUH 3aJaHHOHN MapaMEeTPUUECKU U HESBHO.

Cemectp 2
B Teuenun 2 cemecTpa NpoOBOAUTCS B MUCBMEHHOH opme 2 mpomexyTouHsix koHTpons (IIK1, ITK2), mo mpoiineHHOMY
TEOPETUUECKOMY MaTepHaIly JICKIHI.

IIK 1 - TectoBsle MaTepuas! TUCHUILIHHE «MartemaTrnka» Ha Kadenpe. [TIK1 mpoBoanTcs B muCEMEHHON (opme.
TIK2 - TecToBble MaTepHaibl AUCHUIIHMHBI «MaTemaTuka» Ha Kadenpe. [IK2 npoBoauTcst B mucbMeHHOH Gopme.
Bompocsr [1K1

ITK-1 mo Temam: «Heonpenenennslii u onpeaeneHHbi nHTerpainsl. Auddepennnansaeie ypasHeHus | u 11 mopsxosy»

1. Omnpenenenue nepBoodpasHoil GyHKIMH, JJeMMa 0 epBooOpa3HbIX. OnpeneseHne HeOopeIeICHHOTO HHTErpajia, ero
reoMeTpHyecKiii cMbIc. Teopema cymecTBoBaHUS HHTErpana. OCHOBHBIE CBOMCTBA HEONPEECICHHOTO HHTEeTpaa
2. HHTerpupoBaHie MO 4acTsAM AJISI HEOTPEIeICHHOTO HHTerpana: opMyia, OCHOBHBIE CIydal HPHUMEHECHHS.

3. 3ameHa IepeMEHHON B HEOIPE/EIeHHOM MHTErpajle, HHTErPUPOBaHUE MppallMOHAIbHOCTEH. HTe-rpupoBanue




(yHKUUi, copepxKalIux KBaApaTHBII TPeXuIeH.

4. 3anauu, NpUBOAALIME K TOHATHUIO ONPENEIEHHOI0 MHTErpana: a) 3ajada o IUIOIAAM KpUBOJIMHEHHOHN Tpaneuuu; 0)
3a7aga 0 Macce MPSIMOIHHEHHOTO HEOTHOPOIHOTO CTEPIKHS.
5. WnrerpansHas cymma. OnpesesieHne OnpeaelIeHHOT0 HHTerpana. Beraucienne onpeaeneHHoro HHTerpana mo GpopMyie

Hetorona-JleitOnuua. 'eomeTprueckuii 1 MEXaHUYIECKUI CMBICIBI OTpeIeIeHHOr0 HHTerpaia. OCHOBHBIE CBOWMCTBA ONPEAEICHHOTO
UHTETrpana.

6. WHTerpupoBaHie 1O 4acTsAM B OIPENeICHHOM HHTErpajie. 3aMeHa epeMeHHON B ONpeaeIeHHOM MHTEeTpae.

7. Beruncnenne muomaneil miockux ¢uryp. Beranciaenne 06b€MOB Tell BPAIIEHHS.

8. HecoOcTBeHHBIC HHTETpalbl ¢ OECKOHEYHBIMH MpEeIaMi WHTEIPUPOBAHUSL.

9. Juddepennmanpapie ypaBaeHus 1-ro nopsiaka (Y I): onmpenencHue, BUABI 3aIKCH, pEelICHHE, HAYATHLHOE YCIOBHE.

Teopema Komm (cymecTBoBaHIe U eAMHCTBEHHOCTH pemeHus quddepeHnuansHoro ypasHenus 1-ro nopsiaka). Y Ic
Pa3eNeHHbIMH U Pa3AeIISIOIINMHUCS IEPEMEHHBIMH.

10. JInneitnoe muddepeHnnanbHOe ypaBHEHHE 1-ro Mopsiika: OnpeneieHue, BU, HaXOXKACHHE OOIIET0 PEIICHUS.
VYpasHenue bepnynu.

1. Juddepenunansubie ypaBHEHUS 2-T0 HOPAIKA: ONpPEAEICHHEe, BUABI 3alMCH, PEIICHNUE, HaYaIbHbIE YCIOBUSL.

12. OnHopoaHsble JMHEHHbIe AuddepeHanbHble ypaBHEHHs 2-T0 MOpPsAKa: ONpe/esIeH)e, CBOMCTBO ero pemeHuil. Teopema

0 CTPYKType 00IIero penieHus OHOPOTHOTO TMHEHHOTO N depeHIaTbHbIC ypaBHEHUS 2-To Topsiaka. TeopeMa o CTpYKType
o01m1ero pemeHust HEOJHOPOIHOTO JIMHEHHOTO AuddepeHnansHble ypaBHEHHS 2-TO MOPSIKA.

13. Haxoxnenue ob1iero peuieHus: OQHOPOIHOTO JInHeHoro auddepeHuunansyple ypaBHeHHS 2-T0 MOPSAIKA C IOCTOSHHBIMU
K03 pUIIEeHTaMH B CIIy4asx, KOra KOPHH XapaKTepUCTHUSCKOTO YPaBHEHHUS: ) ICHCTBUTEIFHEBIC U Pa3JIMYHbIe; 0)

NIEHCTBUTENBHBIE U PaBHBIC; B) KOMIUIEKCHO COTIPSKEHHBIE.

14. Mertoz moabopa 4acTHOTO pelIeHHs HEOJHOPOTHOTo JIuHEeHHOoro audepeHnanbabple ypaBHEHH 2-T0 TOpsSaKa C
MOCTOSIHHBIMHU K03(h(pUITHEHTaMK B CiTydasx, KOra mpasas 4acTh ypaBHeHHs umeeT Bua:  a) f(X) = Pn (X) * eox; b) f(x) =ewx *

( Mcos yx + Nsin yx ).

Bomnpocs! [IK2

I1K-2 no Temam: «Teopust BeposiTHOcTell. MaremaTuyeckasi CTaTUCTUKA»

1. CoObITrs. Bunbl cOOBITHIA: TOCTOBEpHBIC, HEBO3MOXKHEIE, CITydaifHble. BUIbI cirydaltHbIX COOBI-THI: HECOBMECTHEIE,
COBMECTHBIE, PAaBHOBO3MOKHBIE, €AMHCTBEHHO BO3MOXHBIe. [TomHas rpynmna coObITHii. [IpOTHBOMOIOKHBIE COOBITHSI.

2. Yacrora. OTHOCUTENbHAS YAaCTOTA. KJIACCUYECKOE M CTATUCTUYECKOE ONpEAETICHUE BEPOSTHOCTH.

3. Anrebpa coobiTiit. CymMMa coObITHH. TeopeMbl CIIOKEHHS BEPOSITHOCTEH HECOBMECTHBIX M COB-MECTHBIX COOBITHH.
IIpoussenenne cobprTuil. Teopema yMHOXEHUS BEPOATHOCTEH U €€ CIEeICTBIL.

4. [ToBTOpenue ucneitanuii. dopmyna bepHymiu.

5. Crnyyaiiaeie Benmuuuisl (CB): nuckpernsie (JICB) u nenpepwiBabie (HCB). 3akoH pachpeneneHus AUCKPETHON

ciydaiiHol BenuuuHbl. Psp pacnipenenenus. MHoroyroiabHUk pacnpeaenenus. @ynkius pacupenencuus CB: onpenenenue,
rpadux, cBoiicta. IInmotHOCTS pactpenenenus HCB u ee coiicTsa.

6. Maremarunueckoe oxunanue JJCB u HCB: onpeneneHue u BIYUCIICHUS CBOMCTBA. Jlucmiepcus U cpeaHee
KBaJ[paTU4ECKOE OTKIIOHEHHE: OMpeIelieHHe U BhIYKcieHne; cpoicTa nucnepceun 1 JICB u HCB.

7. HexoTopble cranmapTHBIE pacnpeaeNeHns: ONHOMUAIbHOE, pABHOMEPHOE, HOPMAJIbHOE.

8. OCHOBHBIE 33/1a4l MaTeMaTHYeCKOW CTaTHCTUKU. | eHepayibHas ¥ BRIOOPOYHAs COBOKYITHOCTU. BUABI BapHallMOHHBIX
psIoB, uX rpaduueckoe n3oopaxenue. CriocoObl 00pa3oBaHs BEIOOPKH.

9. IMokazaTenmu NeHTpa pacnpeeNeHNs: CPEIHssT BHIOOpPOYHAs, MOJIa, MEIUaHA.

10. [oxazaTenu BapualMy CTATUCTUYECKUX pacIlpelesieHHid: IMIMpUIecKasl AUCIEePCHsl, CpeaHee KBaApaTHIeCcKoe
OTKIIOHEHHUE, KO3 (OUIMEHT BapHalii. ACHMMETPHS 1 KCIIECC.

11. [ToHATHE CTATUCTHYECKUX THIIOTE3, o0liee mpaBmiio ux mposepku. Kpurepuii cornacus [Tupcona ( 2).

12. CBoiicTBa BBIOOPOYHBIX OIEHOK: HECMEIIEHHOCTh, COCTOSITENLHOCTD, 3()(QEeKTHBHOCTE.

13. WuTepBanpHOE OlLICHMBAaHUE MapaMeTpoB. JJOBepUTEIbHBIN HHTEPBAN IS MATEMAaTHYECKOTO OXHMIAHHUSA U CPEJHETO

KBaAPaTHICCKOI'O OTKIIOHCHUA. Berurciienue oobeMa BBI60pKI/I.

Io auctmruinae hopMaMu TEKYIIEro KOHTPOJIS SIBISFOTCS:

TK1,TK2, TK3 - penienue 3a1a4 1o npeacTaBieHHbIM BapHaHTaM 3alannii. Marepuaisl quciuIuinabl « MatemaTnkay Ha Kadezape.
TK npoBojsTcst B MMCBbMEHHOU (opMe.

Bomnpocsr u 3agaun TK1

TK1 - UnauBunyansHoe gomamnHee 3aganue (TK1) mo teme: ««HeonpeneneHHbIi U onpeieeHHbIH HHTErpaibhy

1.HaiiTi HeonpeaeneHHbIE HHTETPANIbI.

a) TabIMYHOE MHTETPUPOBAHUE;

0) UHTETPUPOBAHUE T10 YACTSIM;

B) HHTETPUPOBAHUE METOJIOM 3aMEHbI IEPEMEHHOM;

2. BoraucnuTh 3Ha4€HUE ONPEIeTICHHOTO MHTErpaa.

3. BeluncauTh miomans GUrypsl, OrpaHIIEHHOMN 3a1aHHBIMU JTHHUSAMH. CIIenaTh 4epTexk.

4.®urypa, orpaHMuCHHAs 33JaHHBIMU JTUHUSAMH, BpaIlaeTCsi BOKPYT OJHOH U3 ocell koopauHat. HalTi o06bem Tena BparieHusl.
Crenarp yepTex.

Bomnpocsr:

Uro Ha3bIBaeTCs ONPEIENICHHBIM MHTErpaioM oT QyHkiuH f(x) Ha oTpeske [a; b]? Beerma nu on cymectByer?
Kakumu cBoiicTBaMu oOnamaeT onpeneieHHbIH HHTerpan?

KaxoBbl reomeTpudeckuii 1 MEXaHUYECKUH CMBICIIBI OIPENIEJICHHOTO UHTerpaia?

Kak BBIUHCIISIOT onpenesieHHbIi nHTerpat mo dopmyie HeiotoHa-JleiOHuma?

3amummre GopMyIly HHTETPHPOBAHUS IO YacTsIM B ONpPEJeICHHOM MHTerpaie. B kakux ciydasx ee MPUMEHSIOT?

Nk =




6. Kaxk ocymecTBiseTcs 3aMeHa IepeMEHHON B ONpeeIeHHOM MHTerpane?

Bompocer u 3agaun TK2

TK-2- KontponsHas pabota no teme: «nddepenimansasie ypasaeHus I u I mopsaxosy»

1. aiiTe onpenenenus:

a) 1u¢ GepeHIIATBHOTO YpaBHEHHS 1-T0 MopsiiKa;

0) obmero pemenus 1Y 1-ro mopsiaka;

B) obmero uHTerpana 1Y 1-ro nopsnka;

r) yacTHOro peuienus (uHTerpana) Y 1-ro nopska.

2. Chopmymmpyitre 3agaqy Komm s JIY 1-ro mopsaka u yKaKUTe €€ TeOMETPHISCKUI CMBICT.

3. JlaiiTe onpeneneHus:

a) nHTerpanbHoi KpuBoi Y 1-ro nopsiaka;

0) cemelicTBa MHTErpaIbHBIX KpUBBIX JIY, naiite reomeTpudeckoe ToskoBanue 1Y 1-ro mopsika.

4. ChopmynmupyiiTe TEOpeMy O CYIIECTBOBAHUH U eIMHCTBEHHOCTH pemenus JIY 1-ro mopsaka. YTo Ha3pIBaeTCs 0COOBIM
pemenuneM 1Y 1-ro nopsinka?

5. Haiite onpenenenus AVY:

a) C pa3leNICHHBIMH [TepeMEHHBIMU;

0) ¢ pa3AeNAIOMUMUCS TIEPEMEHHBIMU.

6. N3noxxute MeTo ] HaxoKAeHUs oouiero peuenus Y ¢ paznensionmucs nepeMeHHbsIMu. 6. Jlalite onpeaenaeHne 0AHOPOTHOTO
AV 1-ro nopsaka. C momMouibio Kakoil 3aMeHbl IepeMeHHON oqHOpoAHOe 1Y NpHUBOIUTCS K YPAaBHEHUIO C Pa3JeIsIOIUMUCS
NEPEMEHHBIMU?

7. Jaiite onpenenenue auHelHoro 1Y 1-ro mopsnka: a) 0qHOPOAHOTO; 0) HeoxHOpOAHOrO. M3moxute Meton bepaymmm pemenust
JIHAY 1-ro nopsiaxa;

8. JlaiiTe onpenenenue ypasHeHus bepnyiuin. Kakue merons! perienus ypasHeHus bepHyiiu Bel 3HaeTe?

9. Jlaiire onpenenenus: a) 1Y 2-ro nopsnka; 6) ero obmero u gactTaoro pemenuit. Chopmymmpyiire 3agaay Komm s IV 2-ro
MOPSI/IKA, YKAXKHUTE €r0 TEOMETPUUECKHI CMBICII.

10. Maiite onpeneneuue: a) muHeitHoro JIY n-ro nmopsaka (oaHopoaHoro u HeoanopoaHoro (JIOAY u JIH/Y)); 6) munelino
3aBUCHMBIX M IMHEHHO HE3aBUCUMBIX (DyHKIIHH;

11. ChopmynupyiiTe ycnoBus THHEHHON He3aBUcuMocTy pemenuit JIOAY.

12. ChopmynupyiiTe HEOOXOAUMOE YCIOBUE TMHEWHOMN 3aBUCHMOCTH CHCTEMBI (DY HKIIHIH.

13. Chopmynupyiite TepeMy 0 cTpykType oodmiero perienus: a) JIOY; 6) JTHJY.

14. BeBenute hopMymy Aiist 0OIIETO pelIeHus THHEHHOTo oqHOpoaHoro JIY 2 mopsaka ¢ MOCTOSTHHBIMH KO3 PHUIIMEHTaMHU B
cilydae IeHCTBUTENbHBIX Pa3IMYHBIX KOPHEH XapaKTepuCTUYECKOTO YPaBHEHUSI.

Bonpocs! u 3apaun TK3
TK-3- KontponsHas pabota 1o Teme: « Teopust BeposITHOCTEN

1. Uemy paBHa BEpOATHOCTh OOBEAMHEHUS JABYX COOBITHUH ?

2. Kak MOXHO 3amucaTh BEpOSTHOCTh MEPECeUeHUs ABYX COOBITHI ?

3. ITycts cobbrtust A n B He nepecekatorca. UeMy paBHa BEepOATHOCTh HX OOBEAMHEHUS? TIEpECcCeUeHUs?

4. UTo MOKHO CKa3aTh O BEPOSTHOCTU MEpPECeUeHUs] HE3aBUCUMBIX COOBITHI?

5. Yetsipe paza Opocaercst urpaibHas KocTh. Kak MocuuTaTh BEPOSITHOCTH TOTO, YTO IIECTEPKA BBINAJIET POBHO TPH pa3a?
Xots ObI TpH paza?

6. Uemy paBHa (QyHKIMSA pacHpeseNeHus CI.B. X MO OMpeAeNeHHI0 ?

7. Kak HaiiTu QyHKIMIO pacnpeseneHus, eclii U3BECTHA INIOTHOCTh pachpeaeneHus?

8. Kak HaliTH IIIOTHOCTH pacmpeeNieHns], €CIM M3BECTHA (QYHKIHS pacipeIeIeHus?

9. Kaxk 3anmuceiBaeTcs GyHKIUS paclpeneneHus IS HOPMaTbHOW CIIyJaifHOM BETMIMHBI?

10. ITycts TOuka Opocaercs Hayaady Ha OTpe3okK [a, b). Kakoe pacnpenenenue uMeeT KOOpAUHATA 3TOW TOUKU?

1. ITycts X — 310 uMcIo BhIMajeHui mectepku npu 10 OpocaHusx urpanbHOM kocTu. Kakoe pacrpeselieHue UMeET Takas
ciydaiiHasl BeITMYMHA ?

12. ITycte X- 3T0 BpeMsi, MeXy NOCIEN0BAaTE/IbHBIMYU MIOKyIIATENIAMU, IOAOLIECAIUMY K Kacce. Kakoe pacnpezneneHue umeer
Takas ciaydaiiHas BenuuuHa?

13. ITycts X —3T0 Ynciio 3BoHKOB, moctynuBimmx Ha ATC 3a MuHyTy. K KakoMy pacrhpesienieHHIo OJU3KO pacrpe/ielicHIe
TaKoH CI.B. ?

14. [Tycte X- 5T0 AHEBHAas BbIpyuka B OonpinoM MarazuHe. K kakoMy pacmpeneneHuro ONM3KO pacrnpeeieHue 3To| ci.B. ?
15. YeMy paBHO MAaTEMaTHYECKOE OXKUAAHHE TUCKPETHOH CI.B.?

16. YeMmy paBHO MaTeMaTHYECKOE OXHMJaHUE aOCONIOTHO HEMPEepBIBHOI CII.B.?

17. Uro xapakTepu3yeT MaT. OXHIaHUE ?

18. B xakoMm ciyuae MaTeMaTHYeCKOe OXKMIAHHE CyMMBbl PaBHO CyMME Mart. OKHJIaHUI?

19. B xakoMm ciygae MatemMaTHYeCcKOe OXXHIAHHE IPOU3BENICHUS PABHO MPOW3BEICHHUIO MAaT. OXHUIAHUI?

20. Uro Takoe mucnepcus mo omnpenaenaeHuio? Uto oHa Xapakrepusyer?

21. Uro Ttakoe KO3(pGHUIHEHT Koppensun?

22. Mooxet i K03pPHUIUEHT KOPPEISIUK PaBHATHCS -1 ? 27

23. Yrto MOXHO cKa3aTh 0 kKo3d¢unuenTe Koppemyn cn.B. X u Y, ecnu Y=-X/2 ?

24. OOBbsicHHUTE, B YeM COCTOUT 3aKOH OoJpmux uucen ? (MoxHO Ha mpumepe)..

25. ITycTs mpou3BOAMTCS ThICSIYA BBICTPENIOB M BEPOATHOCTH MOMaAaHMs MpH ofaHoM BbicTpene paBHa 0.001. Kax HaiiTu
BEPOATHOCTB TOTO, YTO OyzeT 2 monaganusi? XoTs OBl OTHO IomagaHme?

26. Momnera 6pocaercst 100 pa3. Kak HaiiTi BepOATHOCTH TOTO, YTO YHCIIO BBIMAJCHUI repba MpUHAIICKUT HHTepBay (40,

60) ?




27. Uro Bel moHMMaeTe MO HECMEUICHHOW OLeHKoH? Kak BBITIAAAT HeCMEIleHHbIE OLEHKH ISl MaT OKUAAHUS, JUCIEPCUI
1 QYHKIMU pacripeaeacHus’?

Bonpocer TK4
TK-4 PacuetHo-rpaduueckas pabora mno reme: «MaremMaTuieckasi CTaTUCTHKAY

1. 3anaun MaTeMaTU4ecKod CTaTHCTHKY.

2. I'enepanbHast n BEIOOpOYHAst COBOKYITHOCTH. CIIocoOBI 00pa3oBaHM BEIOOPOYHOI COBOKYITHO-CTH.

3. Bujisl BapHaIiMOHHbBIX PSJIOB.

4. Omnupuyeckast GyHKUUS pacnpeleieHus n ee rpaguueckoe U300paxkeHue.

5. Cpensss apudmeTndeckas BHIOOpKH. BapnanmnoHHEIA pa3Max.

6. Jucnepcus U cpegHee KBaJpaTHIECKOS OTKIOHEHHE BBIOOPKH.

7. CBoiicTBa BBIOOPOYHBIX OLIEHOK: COCTOSITEIBLHOCTh, HECMEIEHHOCTb, () (PEeKTUBHOCTE.

8. OueHka MaTeMaTH4ECKOTO OXKHIaHHs TeHEPAIbHOH COBOKYITHOCTH IIO BBIOODKE.

9. OreHKka IUCIEPCHN TeHepabHOW COBOKYITHOCTH MO BEIOOpKE.

10. OmnpeneneHue JOCTOBEPHOCTH BBIOOPOYHBIX CTATUCTHUECKUX MOKa3aTeleH.

11. JloBeputenbHbIi HHTEpBal. JloBepuTenbHas BEPOITHOCTD (HaJEXKHOCTb). TOYHOCTH OLICHKH.

12. JloBepuTenbHBIe MHTEPBANIBI JUTS OIEHKH MaTEMaTHYeCKOTO OKHIAHHS HOPMAIBHOTO pacHpeseNieHHs IIPH H3BECTHOM
CpefHeM KBAaJpaTHIeCKOM OTKIOHCHUH .

13. Brruucienne HeoOXo0AMMOro oobemMa BEIOOPKH.

14. ITpumenenne kputepus cornacus [InpcoHa HpH pelIeHHH 337add O COINIACOBAHHOCTH TEOPETHUYECKOTO U

CTaTUCTUYECKOIO paclpeieIeHU.

2. KOHTPOJIbHBIE BOITPOCHI 1 3ATAHU S U1 TTIPOBEJEHM S IIPOMEXY TOUHOM ATTECTALIMU T10 UTOI'AM
OCBOEHUVA JUCHUTUIMHBI (MO YJIS)

IIpomexyTouHas arTecTalus mpoBoaUTcs B popme uroroBoro koutpoist (UK) mo nucuurmne:

Cemectp 1

®dopma: 3a4er

WK npoBoautcs B MUCHMEHHOU opme

Bompocsr quist nmoaroroBku k 3adety ( UK)

Martpuupsl: onpeneneHue, pasmMep MaTpulbl. PaBeHCTBO MaTpul, BUABI MaTpPUILL.

JIunelinble onepanyy HaJ MaTpULAMM, UX CBOICTBA.

YMHO€EHUEe MaTpull, ero CBOMCTBA.

TpancnonupoBanne Matpuil. OOpaTHas MaTpHILa: ONPEeIICHHE, TeopeMa CYIISCTBOBAHUS, IIPABIIIO HAXOKICHUS (n=2).
Cuctemsl TMHEHHBIX anreOpandecKuX ypaBHEHHH: OIpeleNieHNe, PellleHne, COBMECTHBIE, HECOBMECTHEIE,
oIpezieIeHHbIE, HEONpeIeIeHHbIE, SKBHBATICHTHBIC.

DNk W=

6. MarpuuHast 3al1Ch KBaJpaTHBIX CUCTEM JIMHEIHBIX ypaBHEHMH; pelleHHe KBaJpaTHBIX CHUCTEM JIMHEHHBIX ypaBHEHHH C
MIOMOIIIEI0 00PaTHOM MaTPHIIBL.

7. Omnpenenurenu BTOPOTO U TPETHETro MOpsiaka (OIpenesieHre, IpaBuia BEIYMCICHNS). MUHOp M anreOpamdeckoe
JIOTIOJTHEHUE.

8. Pemrenne KBaJpaTHBIX CHCTEM JIMHEHHBIX ypaBHeHHH 1o ¢gopmyiam Kpamepa.

9. Bexkropsl: onpeneneHue, Moxynb, HanpasieHue. Knaccudukanus Bekropos. JInHEiHbIE omepay HaJ BEKTOpPaMU.
Koopaunats! Bekropa. JInHeitHbIe onepanun HaJl BEKTOpaMH B KOOPAUHATHOIT hopme.

10. CkansipHOe TMPOU3BEJICHUE IBYX BEKTOPOB: ONpEeNIeHHe, €ro CBOiCTBAa. Bbruncinenne ckaaspHOro Mpou3BeIeHHs B
KOOPIUHATHOH (popMe. MeXaHHIEeCKH CMBICI CKAJIIPHOTO ITPOU3BEACHHS.

11. BekxropHoe npousBeeHUE IBYX BEKTOPOB: OIPEACICHUE, CBOMCTBA. BhIUnCIIEHNE BEKTOPHOIO NIPOU3BEACHUS B
KoopAuHATHOHN popme. ['eomeTpudeckuil 1 MEXaHUUECKHI CMBICIIBI BEKTOPHOTO IIPOU3BEICHHUS.

12. CMenraHHOe MPOU3BEICHUE TPEX BEKTOPOB: OIPE/CNICHUE, BEIYMCICHHE B KOOPAUHATHO!N (opme. ['eomeTprnueckuit
CMBICJT CMEIIAHHOTO IIPOU3BEEHHUS. Y CIIOBUE KOMIITIAHAPHOCTH TPEX BEKTOPOB.

13. Obmmee ypaBHeHHe npsiMoi. VccieqoBaHue 0oOIIEro ypaBHEHHUS NMPSMOH. YpaBHEHHE NPSIMOH C YITIOBBIM

ko3¢ duIeHTOM. Y paBHEHUE NPSIMOH, TPOXOASIIEH Yepes 3alaHHyIO TOUKY B 3aJaHHOM HalpaBiieHUH (YpaBHEHHUE ITyuKa
NPSAMBIX). Y paBHEHHE TPSAMOH, IPOXOSIICH yepes IBe 3aTaHHbIC TOUKH).

14. B3anmHOe pacmionokeHHe ABYX MPSAMBIX Ha IJIOCKOCTH: YTOJ, YCIOBHE NMAapaJlIeIbHOCTH, YCIOBUE
HEePIEeHANKYJIIPHOCTH.

15. KpuBsie BTOporo mopsika: onpezesieHue, odmiee ypaBHeHHE BTOPOil cTeneHn. OKpY)KHOCTB: OIIpe-/elcHHE,
KaHOHMYECKOe ypaBHeHHE (BBIBOA). OcOOEHHOCTH OOIIEro ypaBHEHHS BTOPOH CTENICHH JIJISl OTIPE/ICTICHHUS OKPYKHOCTH.

16. DJuMIc: onpeneneHue, KAHOHUIECKOE ypaBHEHHUE, TIOCTPOCHHE.

17. l'uniepbomna: onpeneneHne, KAHOHMYECKOE ypaBHEHUE. ACUMIITOTHI runepOoiibl. PaBHoOO4YHAs rumepbona.

18. [Tapabomna: onpeneneHre, BHIBOJ KAHOHUYECKOTO ypaBHEHUs. Pasnndnbie GopMbl mapaboiibl, 1X KAHOHUIECKHE
YpaBHEHHS, KOOPAWHATHI ()OKYCOB, YPABHEHHS TUPEKTPUC, YEPTEIKH.

19. Omnpenenenne Qynkunn y=f(x), ee obmactu onpeaeneHrs 1 MHOXecTBa 3HaueHUA. CriocoObl 3a1aHust (QyHKIUH.
20. Ipenen GyHKIMH, ero TeoMeTpUYecKkas HHTepnpeTays. OJHOCTOPOHHUE TpeieNbl (QYHKIUH. TeopeMbl CyIIecTBOBAaHHS
W €IMHCTBEHHOCTH TIpesiena (GpyHKIIHH.

21. Ipenen ¢pyHKIMM Ha OECKOHEYHOCTH, OECKOHEUHBIH Mpeaen GyHKIUH B Touke. [IoHATHS GECKOHEUHO MajbIX U
OEeCKOHEYHO OOJIBIION (QYHKIMH U CBSI3b MEX Ty HUMH. CBOWCTBA OECKOHEYHO MAJIbIX M O€C-KOHEUHO OONBIINX (DYHKIHIHA.

22. OcHOBHas TeopeMa TEOpPHH TIpeesioB. TeopeMsl o Tperenax.

23. IlepBblif 1 BTOPOH CIELUAIBHBIE NIPENENbI, CIEACTBU.

24, Omnpeznenenne HenmpepbIBHOCTH QyHKUuM y=f(X) B TOUuke W Ha MHOXKecTBe. TOUKM pa3phiBa U UX KIACCH(PUKAIIMA.




HenpepsIBHOCTE 21eMeHTapHBIX (GyHKIui. ApudmMeTrdyeckue onepariy HaJ HelpepsIBHBIMU (QyHKmsamu. IIpupamienue
apryMmeHTa u npupamnienue ¢pyHnkunu y=f(x). OnpezaeneHue HeMPepbIBHOCTH (DYHKIUH Ha «SI3bIKE TPUPAIICHHI.

25. Omnpenenenne npon3BoaHor ¢yHKH y=f(x). OOIIee MpaBUio OTHICKAHHS MPOU3BOMHON. ['eomeTpuueckuii n
MEXaHHYECKIH CMBICIT MPOU3BOTHOI.

26. VYpaBHeHHs KacaTelbHOW W HOPMalX K IJIOCKOCTH KpuBoH. Heobxomnmoe ycnoBue nuddepeHIupyeMoCTH.
ITpounsBonHast cinoxkHON QyHKIHH.

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

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

29. [TpousBonHast QyHKIMK 3alaHHOM MapaMETPUUYECKd M HESIBHO.

30. Huddepennnan pynxknmnm y=f(x), ero cBia3p ¢ npupamenneM Gyakuuu. [IpaBmio otsickanus nuddepernnana.
I'eomerpuaeckuii cMbicn auddepenuana. aBapraHTHOCTS (hOpMEI Aud depeHIaia.

31. [TpouzBoausle u AuddepeHranbl BRICINX NOpsAAKoB QyHKUMK y=f(X). MeXxaHn4ecKuii CMBICII BTOPOIl MPOU3BOIHOM.
32. [IpaBuno Jlonurans.

33. Bospacratomue, yOsiBatonue QyHKIMH: omNpeaeieHus, Buj rpapukoB. HeoOxoguMoe ycimoBue Bo3pacTtaHus (yOBIBaHUS)
¢ynkuun y=f(x). Jloctarounoe ycnosue Bo3pactanus (yObIBaHUS) QYHKIUH.

34, OmnpefeneHue TOYKH MakcumMyMa (MuHuMyMa) GyHkiun y=f(x). HeobOxomumoe yciaoBue CylmeCTBOBAHUS IKCTPEMyMa

¢dynaxun y=f(x). OnpeneneHue KpUTHIECKOH TOYKA 1-0r0 posa. JIoCTaTouHbIe YCIOBHS CYNIECTBOBAHUS dKCTpeMyMa GpyHKuuu y=f
(x). [IpaBuIO OTHICKAHUST HHTEPBATIOB MOHOTOHHOCTH U KCTpeMyMOB (hyHKIUH y=f(X).

35. Omnpeznenenye BHIMYKIOCTU (BOTHYTOCTH) Tpaduka ¢pyHkiuu. Heo6Xxoaumoe ycioBHe BHITYKIOCTH (BOTHYTOCTH)
rpaduka ¢pyskiun y=f(x). JlocTaTouHble YCIOBHSI BBIMYKIOCTH (BOTHYTOCTH) rpaduka ¢pyHkiun y=f(x).
36. Omnpenenenne TOYKH mepernda. Heo6xoxmmoe ycioBHe CyIIeCTBOBaHHS TOUKH Iieperuba rpaduka (QyHKIHH.

OmnpeneneHue KpUTUIECKOH TOUKH 2-0T0 poaa JlocTaTOYHbIE YCIIOBHS CYIIECTBOBAaHUS TOUKU Meperuda rpadguka GyHKINH.
I[TpaBmito OThICKaHHSI MHTEPBAJIOB BBITYKIOCTH, BOTHYTOCTH M TOYEK neperuda rpaduka Gpynkunn y=f(x).

37. ACHMITOTHI KPHBOM: ONpeesieHne, BB aCUMIITOT. Y pPaBHEHUS BEPTHUKAIBHBIX W HAKIOHHBIX aCHMIITOT.
Cemectp 2

®Popma: 3K3aMeH

WK npoBoauTcsi B TUCBMEHHOH Gopme

Bomnpocs! s moarorosxu k sx3ameHy( MIK)

L. Ompenenenne nepBoodpasHoi QyHKIMH, JJeMMa O epBooOpasHbelX. OnpeeneHre HEONPEASICHHOTO HHTErpala, ero
reoMeTpHyecKuil cMbIc. Teopema cymecTBoBaHUs HHTErpana. OCHOBHBIE CBOMCTBA HEONPEECICHHOTO HHTEeTpaia

2. WHTerpupoBaHie MO 4acTsAM AJISL HEOTPEIeICHHOTO HHTerpana: (opMyia, OCHOBHBIE CIydal HPHUMEHEHHS.

3. 3aMeHa nepeMeHHOl B HeoNpeAeJIeHHOM MHTerpalie, HHTerpupoBaHue UppaluuoHanbHocTeil. MHTerpupoBanue QpyHKUMH,
coJieprKallliX KBaJpaTHBIN TPEeXusIeH.

4. 3amauu, MPUBOAAIINE K TIOHSATHIO ONPENEIEHHOTO MHTETpaia: a) 3ajada o TUIOIAJAN KPUBOJIMHEHHON Tpanemnuu; 0)
3aj1a4a 0 Macce NPSIMOJIMHEHHOTO HEOJHOPOJHOTO CTEPIKHSI.

5. WurerpansHas cymma. OnpezneneHne onpeelIeHHOro nHTerpaia. Berauciienue onpeaeneHHoro HHTerpana mno Gpopmyie
Hrrorona-Jlefionnma. ['eomeTprdeckuii 1 MEXaHHIECKHI CMBICIIBI ONPE/ICIIEHHOT0 HHTErpaia. OCHOBHEIC CBOICTBA ONIPEEeTICHHOTO
UHTeTpana.

6. VHTerpupoBaHie MO 4acTsAM B ONPEJEICHHOM MHTerpajie. 3aMeHa NepeMeHHON B ONpeaeeHHOM HHTETpae.

7. Berancnenue mromanei miockux ¢uryp. Beraucienne o0beMoB Tel BpaleHHUsI.

8. HecoOcTBeHHBIE HHTETpaBl ¢ OECKOHEYHBIMH TIpEJeTIaMi WHTETPUPOBAHM.

9. Juddepenunansusie ypaBHeHus 1-ro nopsanxa (Y 1): onpenenenue, BUIBI 3alliCH, PEIIeHUE, HAYAIbHOE YCIOBHUE.

Teopema Ko (cymiecTBoBaHue M €IMHCTBCHHOCTH pellieHns TuddepeHuansHoro ypasHenus 1-ro nopsiaka). Y 1c
pa3IeICHHBIMU U Pa3ACISFOIUMHUCS TIEPEMEHHBIMU.

10. Jlunetinoe nudepeHmambHOe ypaBHEHNE 1-T0 TIOpsAKa: OINpeeNieHre, B, HaX0XKIeHHe OOIIEeTo peuieHusl.
YpaBHenue bepnyiu.

1. JuddepeHunanbHble ypaBHEHUs 2-TO MOPSIKA: ONPEACIICHUE, BUBI 3aIMCH, PELICHNE, HAuallb-HbIE YCIOBH.

12. OpHopoxHble THHEHHBIE TU((hepeHIHnaIbHbIe YPaBHEHIS 2-T0 TOPSAIKA: ONpeeNeHne, CBOHCTBO ero pemeHnii. Teopema

0 CTPYKType OOILEero pemeHus: OAHOPOAHOro THHeHHoro quddhepeHnnanbable YpaBHEHUS 2-T0 nopaaka. Teopema o CTpyKType
001I1ero pemeHus HeOAHOPOJHOTO JH-HeHHOTo i depeHnanbHbIe ypaBHEHHs 2-T0 TOpsiIKa.

13. Haxoxxnenue o0Imero pemeHns oJHOPOAHOTO JHHeHHOoTo TuddepeHnnansHble YpaBHEHUS 2-T0 MOPSIKa C MMOCTOSHHBIMU
kod(uIeHTaMu B CIIydasx, KOraa KOPHH XapaKTepUCTHUECKOTO YPaBHEHMS: a) ICHCTBUTEIBHbIC U PA3IMYHbIE; 0)

JICHCTBUTENBHBIE U PABHBIE; B) KOMIUICKCHO COTPSDKEHHBIE.

14. Mero moxabopa YaCcTHOTO PEUIeHHs HEOTHOPOIHOTo JIMHEHHOTro nud(epeHInaNbHbIe YPaBHEHHS 2-TO MOpsIKa C
MTOCTOSTHHBIMU K03(p(pUITMeHTaM1 B CITydasX, KOT/ia mpaBasi 4acTh ypaBHEHUs uMeeT BU: a) f(x) = Pn (X) * ewx; b) f(x) =ewx *
( Mcos yx + Nsin yx ).

15. CoObITHs. Bupl cCOOBITHH: TOCTOBEPHBIC, HEBO3MOXHBIC, ClTydaiiHble. BUIbI CIIy4aiiHbIX COOBI-THI: HECOBMECTHbIE,
COBMECTHBIE, PABHOBO3MOJKHbIE, IMHCTBEHHO BO3MOXHBIC. [TomHast rpymnma coObITHiA. [IpOTHBOIOIOKHBIE COOBITHSI.

16. Yacrora. OTHOCUTENBHAS YaCTOTA. KIACCUYECKOE M CTATUCTUYECKOE OIPEAEICHUE BEPOSTHOCTH.

17. Anrebpa coOpituii. Cymma coObITHi. TeopeMbl CI0KEeHUS] BEPOSTHOCTEH HECOBMECTHBIX M COB-MECTHBIX COOBITHH.
ITpoussenenue coOpiTHil. Teopema yMHOXKEHUS BEPOSATHOCTEN U €€ CIIEACTBUSL.

18. [ToBTopenue ucneiranuit. ®opmyna beprymu.

19. Cnyyaiineie Benuuuasl (CB): guckpernsie (JJCB) u nenpepoiBabie (HCB). 3akoH pacmpeneneHust JUCKPETHON

ciydaiiHOHM BenuuuHbl. P pacripenenenus. MHoroyroiabHUK pacnpeaenenus. @ynkius pacnpenenenus CB: onpenenenue,
rpaduk, cBoiictBa. [ImotHOCTh pacnpenenenus HCB u ee cBoiicTBa.

20. Marematuueckoe oxunanue JJCB u HCB: onpenenenuie n BeIYUCIIEHUs cBOMcTBa. Jlucniepcus U cpeaHee
KBaJIpaTH4ecKoe OTKIOHEHHE: ONpeielieHNe U BeIYMCIIeHue; cBoiicTBa nucnepceun aist ICB u HCB.




21. Hexoropsle cTaHgapTHBIC pacHpenesieHus: OMHOMUAIBHOE, PABHOMEPHOE, HOPMAJIbHOE.

22. OCHOBHBIE 3ajaull MaTeMaTHUECKON CTaTUCTUKHU. ['eHepanbHas U BHIOOPOUHAsl COBOKYIHOCTU. BHIBI BapHallMOHHBIX
psIOB, HX Tpaduyeckoe n3odpaxeHune. CrrocoOs 00pa3oBaHUS BEIOOPKIL.

23. INoka3arenu meHTpa pacupefeneHus: CpeaHssl BRIOOpOYHAs, MOJa, MEAUaHA.

24. INoka3arenu BapHaly CTaTUCTUYECKUX pacHpeeNeHuii: SMIUpUYecKas AUCIEPCHUsi, CpelHee KBaJpaTHUeCcKoe
OTKIOHEHHE, KO3DPUINEHT BapHalui. ACHMMETPHS ¥ SKCIIECC.

25. [ToHsATHE CTATUCTHYECKUX THIIOTE3, obIIee mpaBmio ux nposepku. Kpurepuii cormacus [Tupcona ( 2).

26. CBo¥icTBa BBIOOPOYHBIX OLIEHOK: HECMEIIEHHOCTh, COCTOSITENIbHOCTD, 3 ()EKTUBHOCTb.

217. HHTepBanpHOE OLIEHUBAaHME MapaMeTpoB. JJOBEpUTENbHBIN HHTEPBAN A MATEMAaTHYECKOTO OXMIAHUS U CPEAHETO

KBaJPaTHIECKOTO OTKIOHEHNUS. Brruncinenne oobeMa BEIOOPKU.
TecroBble MaTepuabl AMCUUILTUHBI « Matematrka» Ha kKapenpe. UK mpoBoaurcst B mucbMeHHON (opMme.

IMPUMEYAHUE: TecToBble MaTepHaibl IUCIUILIMHEI « MaTeMaTHKa» XpaHATCS B OyMaKHOM BHJIE Ha Kadeape .

6.2. TeMbl NUCbMEHHBIX PadoT

Cemectp 1:

Tema pacueTHo-rpaduyeckoit pabotsl TK-2 «JInneiiHas u BekTopHas aiaredpa. AHATUTHIECKAs TEOMETPHS»
CTpykTypa pacuéTHO-rpadHuecKoil paboThL,.

IIpuBecTy perieHne 3a1a4 1 cenaTh MOCTPOSHUSL.

3amgava |1 Pemnts cucreMy ypaBHeHHH 1o ¢popmynam Kpamepa.

3amaua 2 BekropHas anredpa.

3agaga 3 JlaHBI KOOPAMHATHI BepIINH TpeyroiapHuka ABC.

TpeOyercs naiitu: 1) nepumetp Tpeyronsauka ABC; 2) ypaBHeHUs CTOPOH; 3) ypaBHEHHUS MEIMaH, MPOBEIEHHBIX U3 BEPIIMH A U
B, ¥ TouKy mepeceueHns MeInaH;

4) ypaBHeHue BeIcoTs! AH, mpoBeaéHHOI 13 BEpIIHHEI A U JUIMHY 3TOI BBICOTHI; 5) ypaBHEHHE MIPSIMOH, IPOXOAAIICH depe3 TOUKy
A, mapannensHo npsimoii BC.

3anaua 4 I1o 3a1aHHBIM YpaBHEHUSIM ONIPENCIINTh Ha3BaHUE, BUJL JIMHUM U IOCTPOUTH UX

JIMTEPATYPA
IMPUMEYAHMUE: ucxonHbie JaHHBIE XPaHATCS B OYMa)KHOM BHJIe Ha COOTBETCTBYIOIICH Kadenpe

Cemectp 2:

Tema paboTsl: «MaTeMaTH9IeCcKasi CTATUCTHKAY.

Crpykrypa pacuéTHO-TpapuIecKoil paboTh
1. 3anucarts 1aHHBIC HAOTIOACHUS COTTIACHO MOyYEHHOMY 3aJaHUIO.
2. BBINOJHUTD CBOJKY AaHHBIX HAOJIIOJCHUS ¥ IOCTPOUTH CTATUCTUYECKOE pacIpeiefieHHe BEIOOPKU.
3. ITocTpouTh MOJMTOH U THCTOTpamMMy. 110 BUAy THCTOTpaMMBI (MM TIOJIMTOHA) BEIABUHYTH THITOTE3y O 3aKOHE pacrpeneIeHIs
UCCIIelyeMOH C1y4aiiHON BEIUYUHBL.
4. BbIUNCINTH OCHOBHBIE CTATUCTUUECKHUE TIOKA3aTeIH: BEHIOOPOUHYIO CPEIHIO0, BHIOOPOUHYIO JUCIIEPCHIO, CPETHEE
KBaPAaTHIECKOE OTKIOHE"HHE U KO GHUIMECHT Bapruayu. {1 HOpMaIbHOTO pacipeIesiCHNs] HAlTH IMOKa3aTeld Mep KOCOCTH H
KPYTOCTH.
5. BBIYUCIUTh OUIMOKH MOTYYEHHBIX CTATUCTUYECKUX MTOKAa3aTeNIed U OLI€ "HUTh WX JIOCTOBEPHOCTH Ha 5 %-HOM ypOBHE
3HAYMMOCTH.
6. ITpoBepuTs 1o kpuTepHio corntacus [Inpcona (kpurepuio ¥2) BEIIBU HYTYIO THIIOTE3Y O 3aKOHE pactpeneneHus. [loctpouts
rpaduk Teope "THIECKOi INIOTHOCTH paclpeneiIeHHs.
7. JIns HOpMANbHOTO paclpeAeIeHns] HAWTH JOBEPUTEIbHBIE HHTEPBAJIbI CPETHETO 3HAUCHUS, CPEHETO KBaPaTHYECKOTO
OTKIIOHCHUS M Ko3(h(HUIKEHTa Bapualliy B TCHEPAIbHON COBOKYITHOCTH Ha 5 %-HOM YPOBHE 3HAYUMOCTH.
8. [IpoBecTu aHanmu3 pe3yabTaTOB U CAETIATHh BHIBOJBI.

JINTEPATYPA

TMPUMEYAHUE: ucxoaHsle JaHHBIE U OJIAHK 33JJaHUsI XpaHATCS B OyMa)KHOM BHJIE Ha Kadenpe

6.3. ®oH/1 OLICHOYHBIX CPEICTB

1. TIOKA3ATEJIA, KPUTEPUH 1 IIIKAJIbI OLIEHUBAHWS KOMITETEHILIWIA

Orenka copMupoBaHHOCTH KommeTeHImi y cryaenToB HUMU JIon’AY u BbICTaBJIEHHE OLIEHKH MO OTACIBHON TUCIMITIHHE
BeZIETCS

CIIeAYIOLINM 00pa3oM:

- JUISl CTYZCHTOB OYHOM (POpMBI 00yUYCHUS HTOTOBAs OLICHKA 110 JUCIHUILIAHE BRICTaBisieTcs 1o 100-0amipHO cucteme, a 3aTeM
NEPEBOJUTCS B OLEHKU «OTIMUHO», «XOPOILOY», «YIOBIETBOPUTEILHOY, HEYIOBIETBOPUTEILHOY, «3aUTEHO» U «HE 3aUTCHO;
- IUTSL CTYZCHTOB 320YHON M OYHO-3a0YHON ()OPMBI 00yUEHHSI OIIEHUBAETCS 110 MATHOATUILHON IIIKaJle, OIIEHKAMH «OTIUIHOY,
«XOPOILIOY,

«YZOBJIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY; «3aUTEHO» UM «HE 3a4TEHO».
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Bricokuii ypoBeHb OCBOGHUS KOMIIETEHIINH, HTOTOBasI OIICHKA M0 JUCHUTUIMHE «OTINIHO» WK «3auTeHoy» (90-100 Gansos):
ryboKo u

MPOYHO YCBOWJI IPOTPAMMHEIHM MaTepuall, HCUePIBIBAIOIIE, TOCIEA0BATEIFHO, YETKO U JIOTHYECKU CTPOWHO €T0 M3JIaraeT, yMeeT
TECHO

YBS3BIBaTh TEOPHIO C NPAKTHKOM, CBOOOIHO CIIPABISAETCS C 331a4aMH, BOIIPOCAMH M APYTHMMH BUIAMH IIPUMEHEHUs 3HAHUH,
HpHYEM He

3aTPyIHIAETCS C OTBETOM IIPU BUAOM3MEHEHUH 33JaHHH, HCIIONB3YeT B OTBETE MaTepHaJl MOHOTpapHIECKOI TUTepaTypHl,
HpPaBUIBHO

000CHOBBIBAET NPHHSTOE PELICHNE, BIIAJCET PA3HOCTOPOHHUMH HAaBBIKAMHU M IIPUEMaMU BITIOJHEHHS IPAKTUUECKHX 3a/a4.
CucreMHO U

IUIAHOMEPHO Pab0TaeT B TEUEHUH CEMECTpa.

[ToBbIlIEHHBIN YPOBEHb OCBOCHHUSI KOMIIETEHIIMN, UTOTOBAs OLIEHKA 110 TUCIMIUIMHE «XOPOLIO» WIIH «3auyTeHo» (75-89 GamnoB):
TBEPIO

3HAeT MaTepHaj, TPaMOTHO U II0 CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
HpPaBUIBHO

HNPHMEHSET TEOPETUYECKHE MOJI0KEHNS TIPH PELIEHUH MTPAKTHYECKUX BOIPOCOB U 337134, BIaJeeT HeOOXOIMMBIMU HaBbIKAMH U
npUeMaMH

UX BeIMONHEHUA. CHCTEMHO U INTAHOMEPHO PaboTaeT B TEUEHUH CEMECTpa.

IToporoBelii ypoBeHb OCBOSHHSI KOMIIETEHIUI, UTOTOBAas OLIEHKA MO AUCHUILTHHE «YIO0BIETBOPUTENBHO» HIIH «3auTeHo» (60-74
bamna):

MMeeT 3HaHMS TOJHKO OCHOBHOTO MaTepraia, HO He YCBOMJI €ro JAeTajlel, TOMyCKaeT HeTOYHOCTH, HEJJOCTaTOYHO IIPaBHIIbHEIC
(hopMyTHPOBKH, HAPYIICHUS JTOTUUECKON ITOCIEJ0BATENBHOCTH B N3I0KEHUU IIPOTPaMMHOT0 MaTepuaa, UCIIBITHIBACT 3aTPy IHEHUS
npH

BBITIOJTHEHHUH TTPAKTHIECKHUX padoT.

IToporoBerii ypoBeHs OCBOCHUS KOMIIETCHIINH HE COPMHIPOBAH, HTOTOBAS OI[EHKA M0 AUCIUILIHHE «HEYIOBIETBOPUTEIHHOY» UIN
«He3auTeHo» (MeHee 60 OansoB): He 3HAET 3HAUYMUTENFHON YaCTH MPOTrPaMMHOI0 MaTepHuana, JONyCKaeT CyIIeCTBeHHbIE OIIHOKH,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPyIHEHHUSAMH BBINOIHSET IIpakTHYecKue padoTsl. Kak npaBuio, oreHKa «HeYI0BIETBOPHTEILHO
CTaBUTCSA

CTyZEHTaM, KOTOpbIE HE MOTYT IMPOJOKUTE 00yueHne 6e3 JOMONHUTENBHBIX 3aHATUI 110 COOTBETCTBYIOIECH AUCIIUILIHHE.
Kputepun orieHkr ypoBHs c()OPMHPOBAHHOCTH KOMIIETEHIIMIT U BBICTaBIICHNE Oa/lIOB 10 pacyeTHO-Tpaduyueckoil padbore
(KOHTPOTBHOM

pabote) (mo 10 6aynoB, 3a4TEeHO/HE3aUTEHO): COOTBETCTBHIE COAEPKAHUS PAOOTHI 3aJaHUIO; TPAMOTHOCTh M3JI0XKEHHS ¥ KaueCTBO
odopmienus paboThl; COOTBETCTBUE HOPMATUBHBIM TPEeOOBAaHUAM; CAMOCTOSITEILHOCTD BHIIOJHEHUS paOOThI, ITyOHUHA TPOpaboTKu
Marepualla; UCIOJIb30BaHUE PEKOMEHIOBAHHON 1 CIIPABOYHOMN JINTEPATYPBI; IPABHIBHOCTh BHIIIOJIHEHHBIX PacYeTOB U rpadIecKor
JacTH;

000CHOBaHHOCTb U JJOKa3aTEIIbHOCTh BEIBOMIOB.

2. METOJIUYECKWUE MATEPHUAJIbI, OTIPEJIEJISIOLIME ITPOLIE/TY Pbl OLIEHUBAHW S 3HAHWM, YMEHUI,
HABBIKOB U

(MJIN) OITBITA JEATEJIBHOCTU, XAPAKTEPU3YIOIIUE STAITBI ®OPMHUPOBAHM S KOMITETEHIMI

OOy MOPSIOK MPOBEAEHHS TPOLIeLyPhl OLIEHUBAHNUS 3HAHUH, yMEHUH, HAaBBIKOB 1 (MJIH) OMBITA AESITEIIbHOCTH, COOTBETCTBHE
HHJMKAaTOpaM JIOCTHXEHUS COPMHUPOBAHHOCTH KOMIIETEHIIUH ONPE/IeIeH B CIIEAYOINX JIOKAIbHBIX HOPMaTUBHBIX aKTaxX:

1. ITomoxenue o Tekymeit arrecranuy 3HaHNH oOy4datomuxcs 8 HUMU [ITAY (B neficTByIomed peaakuny).

2. ITonoxeHue 0 IPOMEKYTOTHOH aTTeCTallUH 00YJAOIIMXCs IO IPOrpaMMaM BEICIIEro 00pa3oBaHus (B AelicTBYIOMEH peJaKiynm).
JIOKyMeHTBI pa3MelleHbl B CBOOOAHOM A0CTyIe Ha oduimaibioM caiite HUMU JlonI'AY https://ngma.su/ B pasaene: ['maBHas
ctpanuna/Ceefienns 00 00pa3oBaTellbHON Opranu3anui/JIokanbHbIe HOPMATHBHBIC aKThI.

6.4. IlepeueHb BH/I0B OLICHOYHBIX CPEICTB

1. OUEHOYHBIE CPEJCTBA TEKVIIIEI'O KOHTPOJIA:

- TECTHI WJIH OWIIETHI I poBeeHus mpomexyTodHoro koHTpouns (I1K). Xpansarcs B OymakHOM BHE Ha COOTBETCTBYIOILIEH
Kadenpe;

- pa3zeInsl MHAUBUAYaIbHBIX 3aJaHui (MMCbMEHHBIX paboT) 00yJaromuxcs;

- IOKJIaJ, COOOIMIEHHE 10 TEME TIPAKTUYECKOTO 3aHTHS;

- 3a7a4M ¥ 3a7aHUs.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALMU:

- KOMIUTEKT OMJIETOB ISt SK3aMeHa/3aueTa. XpaHUTCs B OyMakHOM BHZE HA COOTBETCTBYIOmEH Kadenpe. [Tomnexur exeroqHomy
OOHOBIICHHIO U TIEPEYTBEPKICHNIO. UHCIIO BAPHAHTOB OMJIETOB B KOMIUICKTE HE MCHEE YHCIa CTYJCHTOB Ha 3K3aMeHe/3a4eTe.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1. PexoMeHnayemast 1uTeparypa

7.1.1. OcHoBHAs1 JIMTepaTypa

ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBo, ros
JI1.1 |Macmak O.H., Martemaruka. Teopust MHOXKECTB, 3JIEMEHTHI JIOTUKH, TUHeHas 1 | HoBouepkacck, 2017
Ky3znenosa M.B., BEKTOpHAs anreOpa, aHaAIUTHIECKast TCOMETPHUS Ha IIIOCKOCTH U
Porozuna 10.C. B IIPOCTPAHCTBE, HIEMEHTHI TOMOJOTHH: Y4eOHOE TIocoOue It
CTYJICHTOB BCeX HaIpaBicHui [1 Kypca OakanaBpuara] : B 6
qacTAX




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI1.2 | bapeimaukosa E.B., MaremaTuka. BBenenue B MaTeMaTHUYECKUN aHAIH3, Hosouepxkacck, 2017
Bammnsk .M., nmuddepeHnnanpHOe UCUHCICHHE (DYHKIUA OJJHOH U HECKOJIBKUX
Macnak O.H. MepEMEHHBIX, IPHIOKEHHS TG GepeHIIHAITEHOTO HCUUCICHHS K
WCCIIeIOBAHUIO (DYHKITMIA OJTHON M HECKOJIbKHIX MTEPEMEHHBIX:
ydeOHoe nmocodue 1j1sl CTYJJeHTOB BCeX HalpaBieHui [ 1 kypca
OakanaBpuara] : B 6 4acTsx
JI1.3 | bamnsx U.M., Marematuka. IHTerpansHoe ucuucieHue: yaeonoe nocooue mis | HoBouepkacck, 2017
Porozuna 10.C., CTYZEHTOB BCEX HalpaBieHui [ 1 Kypca OakanaBpuara) : B 6
Kysneuosa M.B. 4acTAx
JI1.4 | Kysneuoa M.B., Matematuka. JJuddepennmansabie ypaBHEHUS: yueOHOe Hosouepxacck, 2017
Bapsimnukosa E.B., rmocoOue JUIs CTY/ICHTOB BCeX HarpasieHul [1 Kypca
Macmak O.H. OakaymaBpmara] : B 6 4acTsx
JI1.5 | Porosuna 10.C,, Maremaruxa. Teopust BeposTHOCTeit: yueOHOe mocodne Juis Hosouepxacck, 2017
Bapeimaukosa E.B., CTYZICHTOB BCeX HampaBieHu [ 1 kypca OakanaBpuara] : B 6
Ky3znenoa M.B. 4acTax
JI1.6 | bapseimaukosa E.B., MareMaTHKa: Kypc JICKIUH 17151 6aKajaaBpOB BCEX HANpPaBICHUI Hosouepkacck, 2018
Ky3znenosa M.B.,
Macnak O.H.
JI1.7 | bapeimnukosa E.B., MatemaTHka: Kypc JeKiuii [11st 6akanaBpoB Bcex HanpaBineHuii] | HoBouepkacck, 2018
Kysnenosa M.B., Cemectp 11
bamusax U.M.,
Macnak O.H.
JI1.8 |Bepetennuxos B. H. OreMeHTHI BEKTOPHOI anreOpsl: yaebHoe mocodue Mocksa ; bepaun: Jlupexr-
Menua, 2018
7.1.2. JlonoiHUTEIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBO, ros
JI2.1 | BapsimnaukoBa E.B., Marematuka. JIuHeiiHas U BEKTOpHAs ayreOpa, aHATHTHYECKas Hosouepkacck, 2018
bamnsax 1.M., reomeTpusl. BBenenue B MaTeMaTrueckuil ananus. Ilpenenst.
Ky3znenosa M.B., IIponsBoxHast: COOPHUK 33734 U YIpaKHEHUH [ /U1 OakanaBpoB
Macnak O.H. Bcex 00pa3. HalpaBJIeHUs! OYHOM U 3a04HOI popM 0O0ydeHus |
JI2.2 | Beperennukos B. H. COOpHUK 337124 IO MaTEMATHKE ;| aHAIUTUICCKAsE TEOMETPHS: Mocksa ; bepnun: {upekr-
y4eOHoe mocooue Menua, 2018
JI2.3 | Beperennukos B. H. COOpHHK 33,124 IT0 MATEMAaTHKE : JICMEHTHI BEKTOpHOH anreOpsl: | Mocksa ; bepnun: JTupekr-
yaebHOe mocobue Menwua, 2018
JI2.4 |[XKykosckas T. B, Bericmras maTeMaTHKa B IpEMepax U 3ajadax: yueOHoe Tam608: PIT'BOY BIIO
MoiokanoBa E. A., 3JICKTPOHHOE M3/IaHUE : B 2 4acTAX "TI'TY", 2018
Ypycos A. U.
7.1.3. Metonuueckue pa3paboTku
ABTOpBI, COCTaBUTEIHN 3araBue WznarenscTBo, ros
JI3.1 | HoBouepk. HHX.- Marematuka. JIuHeiHas U BEKTOpHAs ayreOpa. AHAINTHYCECKAS Hosouepkacck, 2017
MEIHOp. HH-T TEOMETPHSI: METOMYECKIE YKa3aHHUs K BEITOJTHEHHUIO PACUSTHO-
Honckoit 'AY, xad. rpadudeckoit paboTsl At GaxanaBpos I kypca ouHOI hopmbI
BulBP ; coct. M.B. 00y4eHHs BCeX HaNpaBICHUI
Ky3znenosa, .M.
Bamnsk, O.H. Macnak
JI3.2 [ HoBoYepk. HHX.- MartemaTtuka. MaTemMaTudeckas CTATUCTHKA: METOJUYECKUE HoBouepxkacck, 2017
MEJHOp. UH-T yKa3aHHs K BBIIIOJIHEHHIO pacyeTHO-rpadpuiIecKoil paboThl s
Honckoii 'AY, xad. OakanaBpoB | Kkypca ouHOM (hOpMEI 00YUEHHS BCEX HAIPABICHAH
BullBP ; coct. E.B. OYHOTO O0y4YeHHS
Bapeinukosa
7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn "UHTepHeT"
7.2.1 odunuansueii caiit HUMU ¢ goctynom B www.ngma.su
JNEKTPOHHYIO OHOIHOTEKY
7.2.2 Ennnoe okHO jocTyma kK 00pa3oBaresibHbIM pecypcaMm | window.edu.ru/catalog/resources?p str=matemaTnka
Paznen — Maremaruka
7.2.3 Poccwuiickas rocynapcTBerHas oudmuorexa (GpoHs https://www.rsl.ru/
JJIEKTPOHHBIX JOKYMEHTOB)
7.2.4 becrutatHas 6ubnuoreka [OCToB 1 cTaH-IapTOB http://www.tehlit.ru/index.htm
Poccun
7.2.5 [MopTan y4eOHUKOB 1 AUCCEpTAIUI https://scicenter.online/
7.2.6 VYHuBepcurerckas nHpopMarponHas cuc-tema Poccus | https://uisrussia.msu.ru/

(YUC Poccust)




7.2.7

DnexrpoHHas 6uOIMoTeKa "Hay4YHOE Ha-Clere
Poccun"

http://e-heritage.ru/index.html

7.2.8 DneKTpoHHAass OMOJINOTEKa YUCOHUKOB http://studentam.net/

7.2.9 CnpaBouHas cuctema «KOHCYIBTaHT TUTFOCH Cornamenne OVS nns pemennii ES #V2162234

7.2.10 CrnpaBouHas cuctema «e-library» JInnensuonnstit foroeop SCIENCEINDEXNeSIO-

13947/34486/2016 ot 03.03.2016 T
7.3 IlepeueHb MPOrpaMMHOIro odecrneyeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cybnumensunonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaitn Tpeitn»
XP,7.,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
732 Dr.Web®DesktopSecuritySuiteAatusupyc K3+ LY T'ocynapcTBeHHBIH (MyHHIUITANEHBIN) KOHTpaKT No
PITA06150002 ot 15.06.2021 . Ha epeaqy
HEHCKITIOUUTEIbHBIX PaB Ha UCIIOJIb30BAHUE [IPOTPAMM IS
SBM 000 «AWUTHU LIEHT»
7.3.3 AdobeAcrobatReader DC JIMIIeH3MOHHBIN TOTOBOP HA MPOTrpaMMHOE 00eCTICUeHHE IS
MIepCOHATBHBIX KOMITbIOTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpodHo).

7.3.4 Googl Chrome

7.3.5 Opera

7.3.6 Yandex browser

7.3.7 7-Zip

7.3.8 [IporpamMmHast cuctemMa st oOHapyKeHHsI TeKCTOBBIX | JInnensuonuslit noroBop Ne 3343 ot 29.01.2021 r.. AO

3aMMCTBOBAHHMH B y4eOHBIX U HAy4YHBIX paboTax «AHTHIUIATHAT
«Antunnaruar. BY3» (uaTepHeT-Bepcus);Momyib
«IIporpaMMHBIH KOMIUIEKC IIOUCKA TEKCTOBBIX
3aMMCTBOBAHUI B OTKPBITHIX HCTOYHHUKAX CETH
WHTEPHET»
739 Microsoft Teams Ipenocrapnsercs GecruiaTHO
7.3.10 MS Office professional; CyO6murnen3noHHsIH goroBop Ne502 ot 03.12.2020 . AO
«Cod1Jlaitn Tpeita»
7.3.11 MS Windows XP,7,8, 8.1, 10; Cyo6nuuensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetia»
7.4 Tlepeyenb nHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 Baswr nanaerx OO0 "I'pocc Cucrem.Mupopmarius u http://www.rpoccundo.pd
pemeHus"
7.4.2 basbr manaeix OO0 Hayunas anekrpoHHas http://elibrary.ru/
6ubnmoreka
7.4.3 Baswl nanaeix OO0 "PernoHaiibHbIH
WH()OPMALMOHHBIA HHICKC IUTHPOBAHU"
7.4.4 basbr nanueix OO0 "Tpecc-Uupopm" (KoHCynpTaHT https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISI)

8.1 1117 [TomerneHre YKOMIUIEKTOBAHO CIIEIIMATIN3HPOBAHHON MEOEITBI0 M OCHAIIICHO KOMITHIOTEPHON
TEXHHUKOH C BOBMOKHOCTBIO MOAKTIOUEHHS K ceTH «IHTepHeT» 1 oOecrieueHneM I0CTyma B
3JIEKTPOHHYIO HHPOPMaHOHHO-00pa3oBareabHyto cpeny HUMU Jlouckoit 'AY: Kommbrotep Pro-
511 — 12 wt.; Monwurop 17" KK VS — 12 mr.; [punrep — 1 mt.; Paboune MecTa CTyIeHTOB;
Pabouee mecTo mpenogaBaTes.

8.2 I118 INomemneHne yKOMIUIEKTOBAHO CIICIIMAN3NPOBAHHON MEOEThI0 1 OCHAIICHO KOMITBIOTEPHOM
TEXHHUKOH ¢ BO3MOXKHOCTBIO MOIKITIOUCHUS K ceT «IHTepHeT» U obecrieueHreM JOCTya B
JJIEKTPOHHYIO HH(pOpMaMOHHO-00pazoBaTenbHyto cpeny HUMU louckoit TAY: TepmunanbHas
cranusa L110 — 12 mt.; Monwurop 22" KK Aser — 12 mr.; IInorrep — 2 mr.; Paboune mecta
cTyneHToB; Pabouee MecTo mpemogaBaTes.

8.3 2413 CrienanbHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIISLHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU

CpencTBaMH 00YYEHUsI, CIy KaIllUMH JIsI IPEICTaBICHI HHOOPMAIIH OOJBIION 2y TUTOPHH:
Habop nemMoHcTparmonHOTro 060pynoBanus (mepeHocHoi): HoyToyk RUintro — 1 mT., mpoekrop
NECVT- 1 wr. ¢ skpanom — 1 mT.; YueObHO-HarIsgHbIe mocobus — 5 wt.; JJocka — 1 mT.; PaGoune
MecTa CTYACHTOB; Pabodee MecTo mperomaBarels.




8.4 2408 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpeZICTBaMH O0YUEHHsI, CITYKAIIUMH [T IPEACTABICHHUS HH(POPMAIIUU OOJIBIION ay TUTOPHH:
Habop nemMoHcTpanmmonHOro 060pynoBanus (mepeHocHoi): Hoytoyk RUintro — 1 mT., mpoekrop
AcerP5280 — 1 mwr. ¢ 3xpanoMm — 1 mT.; YueOHO-HarmsaHbIe Tocobus — 4 mr.; Jocka — 1 mrT.;
Paboune mecta ctynenros; PaGouee mecTo mpemnoaaBaTens.

8.5 352 CrenpasibHOE IOMENIEHHE YKOMIIIEKTOBAHO CIICLIMATM3HPOBAHHON MEOEIBIO M TEXHUUECKUMHU
cpencTBaMy 00y9eHUsI, CIy KaIlluMH TSI IPeICTaBIeHIs HH(opMalin 6oibinoi aymuropun: Habop
JIEMOHCTPAMOHHOTO 000pyJ0BaHMS (epeHOCHOH ): HOyTOyk ASUS - 1 mT., MynsTHMeuitHOe
BUJICONPOEKIIMOHHOE 00opyaoBanue: IIpoekrop View Sonic Pj556D — 1 wT. ¢ skpanom — | mrt.;
VYuebHo-HarsaHble Hocobus; JJocka — 1 mt.; TpubyHa; Paboune mecra crynenros; Pabouee mecTo
IpeTIoJaBaTens.

9. METOIMYECKHUE YKA3AHUA JJI5 OBYYAIOIUXCA 110 OCBOEHUMIO JUCHUIIJIMHBI (MOLY JIS)

1. Tlonoxxenue o Tekymien arrecranuu odydaromuxcss B HUMU [ITAY : (BBeneHo B AeiicTBHE prukazoM aupekropa Nel19 ot 14
HIOJISI

2015 r.) / HoBovepk. urk.-mMenuop. uH-T JloHckoit [AY.- HoBouepkacck, 2015.- URL : http://ngma.su (1ata oOpamieHus:
27.08.2021). -

TeKcT : 3NEeKTPOHHBIN.

2.TunoBsle GOPMBI TUTYIIBHBIX JHCTOB TEKCTOBOM TOKyMEHTAlLIUH, BBIMOJIHAEMOH CTyIeHTaMU B yueOHOM mpoliecce / HoBouepk.
nHXK.-Meurop. uH-T JloHckoi I'AY.- HoBouepkacck, 2015.- URL : http://ngma.su (aata oopamenwus: 27.08.2021). - Teker :
3JIEKTPOHHBIMH.

3. ITonmoxeHue 0 IPOMEKYTOTHOH aTTeCTAlUH 00YJAIOIIMXCS IO IIPOrpaMMaM BEICIIEr0 00pa3oBaHHs : (BBEJCHO B eiCTBHE
MIPUKA30M

mupexropa HUMU JJouckoii TAY Ne3-OJ1 ot 18 stuBapst 2018 1.) / HoBouepk. nmx.-menuop. uH-T JloHckoi 'AY .- HoBouepkacck,
2018. -

URL : http://ngma.su (zata obpamenus: 27.08.2021). - TexcT : 21eKTpOHHBIH.
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11. TOTIOJTHEHUA U U3MEHEHHSA B PABOYEN MPOT'PAMME

B pabouyio nmporpavmy Ha 2022 - 2023 yueOHBIH roJ BHOCATCH CNEAYIOUIAE JOMONHEHUS A H3-
MEHEHUA - 00HOBIEHO U AKTYaMU3APOBAHO COACPAKAHWE CIIEOYIOLIMX pa3de/ioB H MoApa3iaeioB paﬁoqei«"i

NpOrpamMmst:

8.3 CoBpemMeHnHbIe MpodeccHOHATbHbIE 6a3bl H HHOPMANHOHHLIE CIIPABOYHBIE CHCTEMBI

bassi panHex 000 "[pecc-Uudopm" (Korcyne-
TaHT +)

Horoeop Ne(1674/3905 ot 20.01.2022 ¢ OOO
"Tlpecc-Undopm" (Koncynpraut +)

Bazel maaabix OO0 "PernonanbHbiii HHGOpPMALIH-
OHHBIH HHAEKC TUTHPORaHNS"

Jorosop Ne HK 2050 ot 18.03.2022 ¢ OOQO "Pe-
THOHANBHBIH MHOOPMALWOHHbIH HWHIEKC LUTHPO-
BaHua"

Bazel nanHerx OO0 Hayynas snektpoHHas 6ub-
JTHOTEKA

JluiieH3HOHHbIH J0roBOp No SIO-
13947/18016/2021 ot 07.10.2021 OOO Hayunas
anekTpoHHas 6ubmuoTeka

Bazbl mauaex OO0 "T'poce Cucrem.Mudopmanms
W penieHus”

Kowntpakt Ne KPH-18510 ot 06.12.2021 OOO
"T'pocec Cucrem . Mudopmanus 1 peuierus”

Hepeuens gorosopos IBC obpasosareabHoli opranusanan Ha 2022-2023 yu. roa

YaeOnnri
roa

‘ HaumeHOBaHHE JAOKYMEHTA ¢ YKAZAHHEM PEKBHIHTOB

Cpox neiicrBus 10Ky-
MEeHTA

202272023

Horoeop Ne 501-01'20 o6 okazaHun uHbOpMaLIMOHHBIX YCITYT
| TIO TIpEIOCTaBIEHHIO J0cTyNa K 6az080# komekimu «3bC
Yuupepcutetckasn Gubnuorexka onnaiin» ot 22.01.2020r. ¢ 000
«HexcMeana»

¢ 20.01.2020 r. no
19.01.2026 .

202272023

Jorosop Ne p08/11 Ha okazaHue yciayr no npeaocTapieHuIo ao-
CTYMA K 3MeKTPOHHBIM nWamanuaM ot 30.11.2017 r. ¢ OO0 «H3-
JatenscTo Jlanb» PasMmelneHre BHYTPHBY30BCKOH JTUTEPATYPBI
Joul" AY na nnardopme IBC Jlans

¢30.11.2017 . mo

31.12.2025 r.

2022/2023

Jorosop Ne COB NeHB-171 1o pasmeneHAr0 NpoU3BeaeHHH 1
MpenocTaBleHuio noctyna K pasgeinam 3bC C3b ot 18.12.2019
r.c Q00 «3BC Jlaae»

JHon.cornawenue ot 24.06.2021 &k Jor NeC3b NeHB-171 ot
18.12.2019 . ¢ OO0 «DBC Jlane»

¢ 18.12.2019 r. no
31.12.2022 .,
C NOCNEYIOUIEH Mpo-
TOHTaMeH

2022/2023 ¢ 29.10.2019 r. mo
Jorosop Ne 11 okasaHus yC/IyT OJJHOCTOPOHHETD AOCTYINA K pe- 28.10.2020 1
cypcaM HaydHO-TexHudeckoH tubmuotexu «PT'Y Hedru v rasa 5 no:n-e,u ;}_C)Lu‘-eﬁ n -
(HUY) umenn U.M. Ty6xuna» ot 29.10.2019 r. (Hedrerazoeoe 1eAy . P

JIOHTALHEH
neno)

2022/2023 c27.04.2018 r. mo

Joroeop Ne 48-n Ha nepegady nNpou3BeIeHHsS HAYKH W HEUC-
OKOHYAHHS HEUCKITIO-
KJTIOYMTENBHBIX TIPAB Ha ero ueronbsosadny ot 27.04.2018 r. ¢ ST i
®TEHY «PocHAMIIM» pas
TIPOH3BEACHHE
| 2022/2023 | JToroeop Ne 1310 o1 02.12.21 Ha okazaHue ycayr [0 mpeno-
' CTABJIEHHID JIOCTYTIA K 3JIEKTPOHHBIM W3AHHAM KOIEK- ¢ 14.12.2021 r. mo
uuid:«Berepunapus u cebeckoe xo3sicTBo - M3naTeascTo 13.12.2026 1.
Jlauby
2022/2023 | Jlorosop Ne 1311 ot 02.12.21 Ha oka3zaHHe YCIyT 1O MPEo-
CTaBIIEHHIO IOCTYTA K 3TeKTPOHHEIM M3TaHUAM KOMIEKLMM: c 14.12.2021 r. mo
«IKOHOMHMKE U MeHeKkMeHT — M3narenscTio Jlamkos u K» ¢ 13.12.2026 1.
000 «3BC Jlanb»

2022/2023 Horosop Ne 2-22 o1 18.02.2022 r. ¢ OO0 «M3gaTenscTso

Jlaue» Ha okazaHWe YCIYT 10 NPeJOCTABIEHHIO JOCTYIIA K
HIIEKTPOHHBIM H3I8HUSM KOJUTeKUMH: «JlecHoe X034HCTBO U
necoutkenepHoe geno — Manarenscrea Jlans» OBC Jlanb

OTAENbHO HA6 KHHUI W3 IPYTHX pas/leioB.

¢ 20.02.2022 r. no
19.02.2023 r.
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8.5 Ilepevent HHGOPMANMHOHHLIX TEXHOIOTHHA H NPOrPAMMHOI0 obecTieveHHs, HCMOIb3Ye-
MBIX NPH OCYIIECTBJIeHHH 00pa3oBaTe/LHOI0 npouecca

Ilepevens AHOEHIHOHHOIO HPOrPAMMHOIO
obecneucHun

PexkBHIHTH TOATBEPARAAMIEr0 JOKYMEHTA

[NporpamMMHas cucTeMa U1d 0OHAPYKEHHs TeK-
CTOBBIX 3aMMCTBOBAHHMH B yUeOHBIX ¥ HAYUHBIX
pabotax «ArTumnaruar. BY3» (unreprer-
BEpCHA);

Mojxyns «IIporpammubiil KOMIUIEKC NOKCKA
TEKCTOBBIX 3dHMCTROBAHHI B OTKPBITBIX HCTOY-
HHKAX CETH HHTEPHETY

Juuensronnsii gorosop Ne 4501 or 13.12.202] 1.
AO «Antunnaruary (¢ 13.12.2021 r. mo 13.12.2022

I.):

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7.8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

Cy6auuen3dornsrid qororop Ne0312 ot 29.12.2021 r.

AO «Codrr/Taiin Tpein»

JlomonHeH s ¥ U3MEHEHNS PACCMOTPEHE! Ha 3aceaHuM Kadenpsl «28» aneaps 2022 r. mp. Ne 5

BueceHHble NOTIONHEHUS W U3MeHeHus yTeepaxaaio: «9 » despans 2022 1.~

lexau daxynsrera [~ 57
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