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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MATEMATHKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hampasiienne noaroroku / cnenuainbHocTh: 20.03.01 TexHocdepHasi 6€e30MaCHOCTH
Hampasiiennocts (ipoduis) / crienuann3anys: 3aluTa OKPYKaolei cpeabl

dopma 00yueHUS: OUHASA

@axynpreT: Pagnokoncrpykropekuii pakyiabrer (PK®)

Kadenpa: paguod1eKTPpOHHBIX TEXHOJIOTHIl ¥ IKOJIOrH4eckoro MouutTopunra (PTOM)
Kypc: 1,2

Cemectp: 1,2,3

VY4eOnsIii man mHadopa 2023 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunapl yueOHoi nesTebHOCTH 1 cemectp 2 cemectp 3 cemectp Beero Enunuis
JIeKunoHHbIE 3aHATHS 44 44 26 114  yacoB
[IpakTrueckue 3aHATUA 50 50 36 136  yacosB
CamocrostenbHas pabora 50 50 46 146  yacos
[loaroroBka u caaua 3K3aMeHa 36 36 4acoB
OO61mas Tpya0eMKOCTh 180 144 108 432 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 5 4 3 12 3.€.

@OopMBI IPOMEKYTOUHOHN aTTECTALIUU Cemectp
DK3aMeH 1
3aueT c OLEHKON 2
3ayer ¢ OLEHKOH 3
Tomck
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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

1.

aKTYyaJTM3UPOBAHBI Pa3eibl (TEMbI) TUCIUTUIMHBI M UX PACIOJIO0XKEHHUE TI0 ceMecTpaM (Tabiuia
5.1);

AKTYaJIM3UPOBAHO COJICPIKAHKME TAOIHUIIBI 5.2 B YaCTH COJCPIKAHHS U TPYA0EMKOCTH;
AKTYaJIM3UPOBAHO COJICPIKAHKME TAOIHUIIBI 5.3 B YaCTH COJCPIKAHKS U TPYAOEMKOCTH;
aAKTyaJM3UPOBAHO COJCP)KaHKE TaOIUIBI 5.6 B 4aCTH BUIAOB CAMOCTOSTEIbHOW pabOTHI,
TPYAOEeMKOCTH ¥ (GOpM KOHTpoOJsA. B cuiy 3Toro usmeHunauch tabiuma 4.1 B yactu
CaMOCTOSATENILHON pab0Thl 00yYaroMXCs U Tabauibl 5.7, 9.1 B yacT GOPMBI KOHTPOJIS;

. AKTYaJIU3UPOBAHO COACPIKAHHNC Ta6.]'II/II_IBI 6.1 B yactn COACPIKAHHUA U PACIIPCACIICHUA OaJIJIbHBIX

OLICHOK,;

. AKTYAJIM3UPOBAHBI TUIIOBBIC ONCHOYHBIC MATCPHUAJIBI. 3aMeHeHEBI HCKOTOPBIC TCCTOBBLIC 3a/IaHU

B nmyHkTe 9.1.1. I3MeHeHbl TeMbl KOHTPOJBHBIX Pa0oT B myHKTe 9.1.4. [loOGaBlieHBI TEMbI
NpaKTUYECKUX 3aHATUH B myHKTe 9.1.6. MI3MeHeH nepedeHb BapHaHTOB MHIAMBUAYAJIbHBIX
3amaHuii B myHkTe 9.1.7.

AKTyanu3upoBaHHas pabodas mporpaMma pacCMOTpeHa U oJo0peHa Ha 3acefaHuM Kadeapbl
Marematuku, npotokos Ne 2 ot «16» 09 2024 r.
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. I/I3y‘{eHI/IC OCHOBHBIX IIOHATHU H MCTOAOB MATCMATHUKHU, UCIIOJB3YCMbIX NPU PCHICHUU
npodeccroHaNbHBIX 3a1a4.

1.2. 3agauy AUCHUILIUHBI

1. Pa3BuTHE alrOPUTMHUECKOTO U JIOTUYECKOTO MBIIIEHUS CTYICHTOB.
2. BpIpaboTka y CTYyJIEHTOB yMEHUS pabOTaTh C MaTEMAaTUUYECKON JTUTEPATYPOH.
3. OBnazieHre METOIaMU MaTEMAaTHKH, IPUMEHSIEMBIMHU I PellieHus: Tpo(dheCcCHOHANBHBIX 3aay.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acThb.

Monynb auctumuine: Moysib yKpYIHEHHOM IpyINbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3yueHus: TUCIUIIIMHBI HalpaBieH Ha (popMHUpOBaHUE CIEAYIOUIUX KOMIETECHIIUN B

cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-4. Cnocoben
MMOHUMATh MTPUHITUTIBI
paboThI COBPEMEHHBIX
UH(})OpPMaAITMOHHBIX
TEXHOJIOTHH U
HCIIOJIL30BATh UX IS
perieHus 3a1a4
npodecCuoHaIbHON
eSTEIbHOCTH

OIIK-4.1. 3HaeT npuemsl,
CrocoObl U METOIBI
PUMEHEHUS
BBIUHCIUTENbHON TEXHUKU
MIPY BBITIOJTHEHUH (PYHKIIMH
cbopa, XpaHeHus1, 00pabOTKH,
nepeayy U UCIOJIb30BaHuUs
JTAHHBIX

3HaeT OCHOBHBIE MTOHATHS, 00BEKTHI
METO/Ibl MAaTEMAaTUKH, CIIOCOOCTBYIOIIHE
OCYIIECTBIIEHUIO 00pabOTKU JAHHBIX IS
peIICHUs TTOCTABICHHBIX 3a71a4

OIIK-4.2. Ymeer paboTath ¢
uHopManueit B r1o0anbHbIX
KOMITBIOTEPHBIX CETSIX

Ymeer MPUMCHATH MATEMATUYCCKUEC MCTO/IbL
npu pabote ¢ nHpopmanuen

OIIK-4.3. Braneer
MPaKTUYECKUMH HaBbIKAMHU
perieHus 3a1a4y
npodecCuoHATbHON
JIESITEIbHOCTH C
HCIIOJIb30BaHUEM
MH(GOPMaLMOHHBIX
TEXHOJIOTHI1

Brnageer MaTeMaTHYECKHM aIliapaTom,
HCIIOJIB3YCMBIM IIPU PCHICHUH 3a1a4
PO eCCUOHATBHON JEATETbHOCTH

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULIAX C YKA3AHUEM KOJIUYECTBA aKaICMUYECCKUX YaCoB,
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Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61as TpyA0eMKOCTh AUCHUIUIHHBI COCTaBIsAEeT 12 3aueTHBIX eNUHUIl, 432 akaJeMUIeCKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCLUUILIMHEI 110 BUAAM Y4EOHOM JAeATEIbHOCTH MPEICTABICHO B
tabiuue 4.1.

Ta6mmma 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI IO BUAAM YU4SOHOM eI TeIbHOCTH

Bcero CemecTpsbl

Bunpl yueOHO# nesTenbHOCTH
qacoB |1 cemectp|2 cemecTp|3 cemecTp

KonTakTHas aynuTopHas padora o0y4yaromuxcs ¢ 250 94 94 62
npemnojaaBarteJieM, BCero

JIeKIIMOHHEBIE 3aHATUS 114 44 44 26
IIpaxTHueckue 3aHATHSA 136 50 50 36
CamocrosiTeibHass padoTa 00yyaomuxcs, B T.4. 146 50 50 46

KOHTAKTHasi BHEAYIUTOPHast paGOTa Oﬁy'lalOIIII/IXCH C
nmpenogaBaTejieM, BCEro

[ToaroroBka K TECTUPOBAHUIO 62 30 15 17
[ToaroToBka Kk KOHTPOJIBHOM paboTe 26 12 8 6
Hanmncanne KOHCIIEKTa CaMOIIOITOTOBKH 11 5 5
Hanucanue otyera no MHIAUBUAYAIBHOMY 3aJIaHHUIO 14 3 8 3
IToaroroBka K 3a4eTy ¢ OLIEHKON 32 14 18
Hamnncanue or4yera no npakTU4ECKOMY 3aHITHIO 1 1
(cemuHapy)
IToaroToBKa MU cAaya IK3aMeHa 36 36

OO0mas TpyoeMKoCTh (B 4acax) 432 180 144 108

OO0mas TpynoeMKkocTh (B 3.e.) 12 5 4 3

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlex. | Ilpak. | Cam. Beero wacos ®opmupyemsbie
Hazpanus paznenos (Tem) AUCHUITIIUHBI (0e3
3aH., 9| 3aH., 9 | pad., q KOMIIETEHITHN
9K3aMEeHa)
1 cemecTp
1 DyieMeHTBI TEOpUU MHOXKECTB 2 6 2 10 OIIK-4
2 DneMeHThI TMHEHHON anreOphl 13 16 14 43 OIIK-4
3 DeMeHTBI BEKTOPHOH anreopsl 1 13 12 19 44 OIIK-4
AHAIUTUYECKON FeOMETPHUH
4 BBenenue B aHaIIU3 16 16 15 47 OIIK-4
Uroro 3a cemectp| 44 50 50 144
2 cemecTp
5 DneMeHTBI TeOpUH PYHKIIHIA 2 6 8 16 OIIK-4
KOMIUIEKCHOI'O IIEPEMEHHOTO
6 IuddepeHnnanprHOe UCUUCTICHUE 20 20 23 63 OIIK-4
7 UnTerpanbHOE UCUUCTICHUE 22 24 19 65 OIIK-4
Uroro 3a cemectp| 44 50 50 144
3 cemecTp
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8 DIIeMEHTHI TEOpUHU 6 10 16 32 OIIK-4
Qg depeHIraIbHbIX ypaBHEHUN
9 DneMeHTBI TEOpUU PAIOB 9 14 20 43 OIIK-4
10 DnemeHTHI TEOPUU BEPOSTHOCTEN U 11 12 10 33 OIIK-4
MaTeMaTHYECKOM CTaTUCTUKHU
Uroro 3a cemectp| 26 36 46 108
Hroro| 114 136 146 396

5.2. Conep:xanue pa3aesioB (TeM) IMCHUININHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCHUTUIMHBI (B T.Y. IO JCKIIHSIM)

Hassanwus pasnenos
(TeM) TUCIUTUTAHBI

Coneprkanue pa3iesioB (TeM) TUCHUTIINHEI (B
T.4. T10 JICKITUSIM)

TpynoemMkocTb
(JIeKITMOHHBIE
3aHATHSA), U

dopmupyemble
KOMIIETEHIIUH

1 cemecTp

1 DneMeHTHI TEOpUU

MHOXCCTB

MmuoxecTBa. JIelcTBUS HaJl MHOKECTBAMH.
Uucnossle MHOKeCTBA. OTpaHUYEHHBIE U
HEOrpaHUYEHHbIE MHOKECTBA.

OIIK-4

Htoro

2 DIeMEHTEI

JUHENWHOU anreOpbl

[TonsTre uncnosoit marpuisl. CrienuanbHbIE
BUJbI MaTpull. JlelicTBUS HaJ MaTpULlaMH U UX
ceoctBa. Ilepecrtanosku. [lonsaTue
onpezaenuTens nopsaka n. Ceoiicrsa
omnpenenureneil. MuHop u anredpanyeckoe
JIOTIOJIHEHYE. BbIYuciieHye onpenenuTenen.
OO0partHas maTpuna. Perenre MaTpu4HbIX
ypaBHeHul. Panr matpuisl. TeopeMa o
0a31cCHOM MUHOpe U ee cieacTBHs. OCHOBHBIE
3a/1a4¥ TEOPUU CUCTEM JIMHENHBIX YPaBHEHU.
Paznuunble (OopMBI 3aITUCH CUCTEMBI
JUHENWHBIX YpaBHEHUH (IOJIHAsA, BEKTOPHAs,
matpuuHas). Knaccudukanus cucrem:
COBMECTHasI/HECOBMECTHas,
OJTHOPO/IHASI/HEOTHOPOTHAS,
olpeeneHHas/HeonpeaeneHHas. Teopema
Kponexkepa - Kanemnu. Pemenune
OTIpeIeIeHHBIX cucTeM. MaTpuuHblii ciocod
pELICHUS CUCTEM JIMHEMHBIX YPaBHEHUM.
Meton Kpamepa, metoz ["aycca.
HccnenoBanue u peleHre Mpou3BOJIbHBIX
CUCTEM JIMHENHBIX YPABHEHUMN.

OIIK-4

Hroro

13

3 DreMeHTEl

BEKTOPHOU anreOpsl 1

aHAJIUTUYECKOH
TEOMETPHUH

CkanipHO€, BEKTOPHOE M CMEIIaHHOE
MPOMU3BEJECHUS. Y paBHEHHUE IPSIMON HA
IUIOCKOCTH. Y paBHEHHE MJIOCKOCTH.
YpaBHeHus npsiMoi B mpoctpancTBe. KpuBbie
BTOpOro nopsjaka. [loBepxHocTH BTOPOro
HopsIKa.

13

OIIK-4

Hroro

13
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4 BBeneHue B aHAIIN3

Cucremsbl okpecTHOCTEH. OJTHOCTOPOHHUE
okpectHOCTH B R. @yHk1us. 4 knacca
¢ynkuuii. [TocnenoBaTenbHOCTD U €€ MpeJIet.
[Ipenen pyukmum. Teopemsl 0 mpeaenax.
Heomnpenenennsie BEIpaKeHUS.
HempepriBHoCTh (hyHKITMU. Kitaccudukarnmst
TOYEK pa3pbiBa (YHKIIMHA OJTHOTO
JIEMCTBUTEIILHOTO apryMeHTa. [1epBbiil u
BTOPOI1 3aMeyaTeIbHble IPEJEIbl, U UX
cnencteus. CpaBHEHHE OECKOHEYHO MAJTBIX U
0ECKOHEUHO OOJIBIINX.

16

OIIK-4

Htoro

16

Hroro 3a cemectp

44

2 cemecTp

5 DneMeHTBI TeOpuHn
GyHKIHA
KOMIUIEKCHOTO
MIEPEMEHHOTO

KomriekcHbIe unciia 1 oneparyy HaJ HUMH.
[TousiTHE PYHKIIUH KOMIUIEKCHOTO
nepemenHoro. [IpencraBnenue GyHKIMNA
KOMILIEKCHOT'O TIEPEMEHHOTO B
anredpanveckoit popme.

OIIK-4

Hroro

6 duddepennuanpHoe
HCUHNCIICHUE

Huddepenmmpyemsie orodpaxkenus. CTpoeHue
IIPOU3BOAHON MaTpulbl. HekoTopeie cBOMCTBA
IPOM3BOIHBIX. TabmHIIa IPOU3BOTHBIX.
[IpousBoHAs CIIOKHON M 00paTHOW (DYHKIIHH.
[IpouzBoanas GyHKIM, 3aJaHHBIX
rapaMeTpUYECKH U HESIBHO. [ eomeTpruueckuit
Y MEXaHUYECKUI CMBICI IPOU3BOIHOM.
[IpousBoaHas o Hanpasienuto. IIponsBoansie
BBICIIIUX MOPsIIKOB. Juddepennnan yHKum.
WNuBapuanTHOCTH (pOPMBI TEPBOTO
muddepernmana. OCHOBHBIC TEOPEMBI
TQepeHIaTbLHOT0 HCYUCTEHHS (QYyHKITH
OJIHOM ITepeMEHHOM. JloCTaTOYHbIE YCIOBUS
muddepeHpyeMocTr GYHKINU OJHON 1
MHOTHX TlepeMeHHBIX. [{uddepenmanst
BBICILIUX MOPsIIKOB. PackpeiTue
Heonpenenennocreid. Teopema Jlonurans.
MoHOTOHHBIE PYHKITUH. DKCTPEMYMBI.
VYcnoBHbIe 3KcTpeMyMbl. [ 106abHbIe
sKcTpeMyMbl. HaxoxaeHne HauboabIuX 1
HAaMMEHBIIIUX 3HaYeHUU. Beimykioctu rpaduka
(GYHKIMU ¥ TOYKU Tiepernda. ACUMIITOTEHI.
[lonHoe uccnenoBanue GyHKIUHU U
oCcTpoeHue rpaduka.

20

OIIK-4

Htoro

20
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7 IaTerpanbHOE
VCYHCIICHHE

[IepBooOpa3nas. Heonpenenenuplil uHTErpal.
OcHoBHbIE cBOICTBA. Tabnuiia HHTErPaoB.
3aMeHa [IepeMEHHBIX B HEONPEEIEHHOM
UHTErpajie, oJBEJICHHUE 110/ 3HAK
muddepeHnmana, THTETPUPOBAHUE 0 YACTSM.
WHuTerpupoBanue npocteimux apooei.
WHTerpupoBanue palioHaIbHbBIX JPOOEH.
WHTerpupoBanre uppaoHaIbHbIX U
TPUTOHOMETPUYECKHUX (PYHKIIUH.
OnpeneneHHbI HHTETPA U €T0 CBOMCTBA.
Bolunciienue onpeieaeHHOro uHTerpaia.
WuTerpan kak GyHKIUS BEPXHETO Mpeena.
®opmyna HetoToHa - Jlelioanna. 3amena
[IEPEMEHHBIX B ONPEEIEHHOM UHTErpaJe,
NOJBe/ICHUE 1OJ1 3HaK Auddepennnana,
UHTETpUpOBaHKe 1Mo YacTsM. HecoOcTBeHHBIE
uHTerpaisl 1-ro pona. HecobcTBeHHbIE
UHTErpaJibl 2-10 poaa. Teopembl CpaBHEHHUS.
JIBOMHOM MHTETpa, IOBTOPHBIA HHTETPAJL,
BBIUMCJIEHUE JJBOMHOIO MHTETpalla CBEJCHUEM
K IIOBTOpHOMY. KprBOIMHENHHBIE 1
MIOBEPXHOCTHBIE HHTETpabl 1-ro u 2-ro poaa.

22

OIIK-4

Htoro

22

Hroro 3a cemectp

44

3 cemecTp

8 DJIeMEHTHI TeOpuHr
nuddepeHIanTbHbIX
ypaBHEHUU

[Tonsitne nuddepeHnnanTbHOro ypaBHEHUS.
YactHoe, ob1iee, ocoboe pereHus
nuddepeHnraIbHOro ypaBHeHus. Teopema
Komm o cymiecTBoBaHUY U €IMHCTBEHHOCTH
pelieHus. YpaBHEHUS C pa3IesOIIMMHCS
nepeMeHHbIMU. OTHOPO/IHbIE YPABHEHHS.
JIuHeitHble ypaBHEHUS 1-ro mopsaka.
JIvHeiHbIe OTHOPOAHBIE YPABHEHHUS N-TO
MOpsIJIKa C MOCTOSTHHBIMU KO3 purreHTamu.

OIIK-4

Hroro
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psanom Teiutopa.

9 DnemenTsl Teopun  |Yucnosble psaabl. YnucioBble psbl ¢

psIoB KOMILIEKCHBIMH WieHaMHu. CXOIUMOCTh U
cymma psijia. AOCONIOTHAS U yCIIOBHAS
cxoaumocTtb. HeoOxoaumblii mpu3HaK
cxoaumoctu. CBoiicTBa abCOJIIOTHO
cxonsamuxcs psiaoB. [IpusHaku abcomoTHOM
cxoauMocTH. JlocTaTouHbIe MTPU3HAKH
a0COIIFOTHOW CXOIMMOCTH YUCIIOBBIX PSI/IOB.
3HaKONepEMEHHBIEC U 3HAKOUYEPEAYIOIIHECs
YHCIIOBBIE PS/IbI C BEIIECTBEHHBIMH YICHAMH.
Teopema JleitOHuIa 0 CXOAUMOCTH
3HaKouepenyromuxcs psao. [lonstue
¢yHKIMOHATBHOTO psifa. OOIaCTh CXOAUMOCTH
(GyHKIMOHATBHBIX PsiioB. CTENEHHBIE PSIIbL.
Teopema Aobens. Psig Teitnopa.
EnuHcTBEHHOCTD pasznoxkeHus B pan Teinopa.
[IpencraBnenue seMeHTapHBIX (QYHKIHNA

OIIK-4

Htoro 9

BEPOSATHOCTEN U
MaTeMaTU4eCKON
CTaTUCTUKHU

10 Dnements! Teopun | Kombunatopuka. BeposTHOCTh cOOBITHS.
Knaccuyeckoe onpeneseHne BEposSTHOCTH.
HeiictBus Haj coObITHSIMU. OCHOBHBIE
TEOPEMBI TEOPUU BEPOATHOCTEH. Y CIIOBHAS
BEPOSITHOCTb. [IUCKpeTHas cirydaiiHast
BEJIMYMHA. 3aKOH U (QYHKIMS paclpeaesIeHUs
JUCKPETHOH CIIy4allHOM BEIUYUHBL. YUCIOBBIE
XapaKTEPUCTHUKU CIIy4allHOM BETNYHHBI.
OcHOBHBIE IOHATHS MaTEMATHYECKON
CTaTUCTHKH. BBIOOpOUHBINA METO.

11

OIIK-4

Hroro 11

Hroro 3a cemectp 26

Hroro 114

5.3. IlpakTH4yeckue 3aHATUSA (CEMHUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B TabmuIe 5.3.
Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

Hazpanwus paznenos
(TeMm) AMCUUITITUHBI

HanMmeHoBaHME PAKTUYECKUX 3aHITUN
(cemuHapoB)

TpyaoeMKoCTb,
9

dopmupyemble
KOMIIETEHIIUU

1 cemecTp

1 DnemenTsl Teopun  |MHoOXkecTBa. JleiCTBHUS HAJL MHOXKECTBAMU.

OIIK-4

MHOXECTB

YucioBele MHOKECTBA. MHOXKECTBa
KOMIUIEKCHBIX YHCEJ

OIIK-4

JleicTBUs HaJL MHOKECTBaAMH.

OIIK-4

Htoro
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2 DIJIeMEeHTHI JleficTBHs HaL MaTpULIAMU. 2 OIIK-4
JIMHEHHON anreOphl Brraucnenune onpeaenutenei. 4 OIIK-4
OO6parHas maTpuna. Pemenne MaTpu4HbIX 2 OIIK-4
YPaBHEHUU.
Panr maTpuup!. 2 OIIK-4
Pemienue onpeaeneHHbIX CUCTEM JTMHEMHBIX 2 OIIK-4
YpaBHEHUH.
Pemenue HeonpeaeneHHbIX CUCTEM 2 OIIK-4
YPaBHEHUU.
Konrtponsnas padora. 2 OIIK-4
Hroro 16
3 DnemeHTsI Anrebpa reoMeTpUYECKUX BEKTOPOB. 2 OIIK-4
BEKTOpHOM anreOpsl U | CKaIsipHOE NPOU3BEAECHUE BEKTOPOB.
aHAIUTHYCCKOH BexropHoe nmpousBeieHre BEKTOPOB. 2 OIIK-4
reoMCTpHH CwmenranHoe Mpou3BeIEHUE BEKTOPOB.
[Ipsmast Ha MIIOCKOCTH. 2 OIIK-4
I1;mockocTh. YpaBHEHHE TIIOCKOCTH. 2 OIIK-4
IToBepxHOCTH B IPOCTPAHCTBE.
[Ipsimast B mpocTpaHCTBE. 2 OIIK-4
KonTponbhas pabdoTa. 2 OIIK-4
Hroro 12
4 Beenenue B aHanu3 |OkpecTHOCTh TOUKU. OTOOpaXkeHUs U 2 OIIK-4
byHKIHN.
Uucnosas nocnenoBaresbHOCTE. [Ipenen 2 OIIK-4
MOCIIe0BATEIbHOCTH
[Tpenen ¢pynkuuu. Berunucienue npeneion 2 OIIK-4
(byHKUU 06€3 Heolpe1eIeHHOCTEH.
Packpritre neonpenenennocreii (0/0),
(0ecKOHEYHOCTH/OECKOHEYHOCTH ).
IlepBb1i1 3aMeUaTENbHBIN NpeIea U 2 OIIK-4
CJIEJICTBUS U3 HETO.
BTopoii 3ameuaTenbHbli peen u 2 OIIK-4
CJIEJICTBUS U3 HETO.
HenpepsiBHocTh Qynkuuu. Knaccudukanums 2 OIIK-4
TOYEK pa3pbiBa (PyHKIIHU.
CpaBHeHUe 0€CKOHEYHO OOJBINX H 2 OIIK-4
0EeCKOHEUHO MaNbIX (yHKIHUN
Kontponbnas pabdoTa. 2 OIIK-4
Hroro 16
Hroro 3a cemectp 50

2 cemecTp
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5 DneMeHThl TeOpuu
byHKIMIA
KOMILJIEKCHOT'O
NEPEMEHHOTO

KomruiekcHbie uncia B airedpanyeckoiu
dbopMe U 1elicTBUS HAJl HUMHU.
XapaKkTepuCcTUKa KOPHEN MHOTOYJICHA.

OIIK-4

KommiekcHbie uncna B
TPUTOHOMETPUUYECKOUN M TTOKa3aTEIbHOU
dbopmax.

OIIK-4

OyHKIUS KOMIICKCHOTO TIEPEMEHHOTO B
anredpandeckoit popme.

OIIK-4

Hroro

6
Huddepennmanproe
WCUHNCIICHUE

Texnuka qudepennmrpoBanus QyHKITUN
CKaJISIPHOTO apTyMEHTA.

OIIK-4

[Tpon3BoHas CIOKHON (PYHKLINU.
Jlorapugmuueckoe auddepeHurpoBaHue.
[Tpon3BoIHBIE BBICHIMX ITOPSIKOB.

OIIK-4

Huddepenuman pynxnun. [lpumenenne
muddepeHImana B puOIMKEHHBIX
Bbluncienusx. ®opmyna Tewmnopa.

OIIK-4

[TpowusBoaHas HyHKIHI, 3aJaHHBIX
napametpuudecku. [Ipasuno Jlonurans.

OIIK-4

[TpunosxeHns: IpOU3BOJHON: KacaTeabHas U
HopMaik. Haubosnbiee 1 HauMeHbIee
3HaYeHUs QYHKIMU. DKCTPEMYMBbI

OIIK-4

Konrtpomnsnas padora.

OIIK-4

DYHKIIUHA HECKOJIbKUX ITEPEMEHHBIX.
YacTtHble nponsBoaHbie. [Ipon3BoHbIE
BEKTOPHOH ()YHKIIMH BEKTOPHOTO
apryMeHTa.

OIIK-4

['paaurieHT ¥ IPOU3BOAHAS 110 HAMPABJICHHIO.
HuddepenuupoBanue GyHKINH, 3aJaHHON
HESIBHO. YpaBHEHHE KacaTeIbHOU MIIOCKOCTH
¥ HOpMAaJIU K MTOBEPXHOCTH.

OIIK-4

DKcTpeMyMbl PYHKIUU HECKOJIBKHX
nepeMeHHbIX. Hanbonbiee 1 HauMeHblIee
3HaYeHHEe (PYHKIIUN HECKOIBKHIX
IIEPEMEHHBIX.

OIIK-4

KonTtponbhas pabora.

OIIK-4

Hroro

20
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7 UnTerpanbHoe [TonBenenue moj 3HaK AuddepeHnmana. 2 OIIK-4
VCYHCIICHHE [Tpocreiimue npeobpazoBanus
MOJIBIHTETPAJILHOTO BBIPAYKEHUS.
NHTerpupoBanue mo 4acTsiMm. 2 OIIK-4
WHTerpupoBaHue panuoHaIbHBIX Jpo0ei. 2 OIIK-4
WHTerpupoBanue NpoCTEUIINX 2 OIIK-4
UPPaLMOHATIbHOCTEH.
NHTerpupoBanme BeIpaXeHUM, COAEPKAITUX 2 OIIK-4
TpUTOHOMETpHUUYECKUe HyHKIUH.
Brruucnenue onpeneaceHHOro MHTErpasia. 2 OIIK-4
Meroz 3aMeHBI IIEPEMEHHOM B
OINpPEECIIEHHOM MHTErpase.
I'eomeTpuyeckue NpuIOKEHUs 2 OIIK-4
OIpE/IeNIEHHOr0 UHTErpasa.
HecoOcTBeHHBIE HHTETPAIBI IEPBOTO PO/IA. 2 OIIK-4
HecoOcTBeHHbIE HHTETpaIbl BTOPOTO PoJia.
Brruncnenue qBOMHBIX UHTETPAJIOB. 4 OIIK-4
['eomeTprueckue NpuIoKEeHUs IBONHBIX
UHTETPAJIOB.
KpuBosnnelinple naTerpansl 1-ro u 2-ro 2 OIIK-4
pona.
KonTtponbhas pabora. 2 OIIK-4
Hroro 24
Hroro 3a cemectp 50
3 cemecTp
8 DnemenTsl Teopun | O61ee noHsTHe AU epeHInanbHOro 2 OIIK-4
muddepeHMaIbHbIX | ypaBHEHUA. | eoMeTpUYeCcKHii CMBICI
YpaBHEHUH JuddepeHInaIbHOro ypaBHeHus 1-ro
nopsiika. Henmonuele nuddepenumanbable
YPaBHEHHUS BBICIINX MOPSAKOB.
YpaBHEHUS C pa3aCHAAIOIIMMUCS 2 OIIK-4
nepeMeHHbIMH . OHOPOIHbIE YPaBHEHUSI.
JIvHeiHbIe ypaBHEHUS IEPBOTO MOPSIKA. 2 OIIK-4
JIuHeiHbpIe OTHOPOAHBIE 2 OIIK-4
muddepeHIaIbHble ypaBHEHHs BBICIINX
MOPSIIKOB C MIOCTOSIHHBIMU
K03 puLHEeHTaMH.
KonTponbnas padoTa. 2 OIIK-4
Hroro 10
9 DnemenTtsl Teopun  |Yucnoseie psaasl. Mccnenosanue 4 OIIK-4
psaoB 3HAKOIOJIOKHUTEIBHBIX YHCIOBBIX PSAJOB HA
CXOAUMOCTb.
3HaKO4YePeIyIOLINECs YUCTOBBIC PSIbI. 2 OIIK-4
DyHKIMOHATbHBIE PAbI. CTEEHHBIE PSIIbI. 2 OIIK-4
Psan Teiinopa. Ilpumenenue psana Teiutopa B 4 OIIK-4
NPUOIMKEHHBIX BBIYUCICHUSAX.
KonTponbnas padoTa. 2 OIIK-4
Hroro 14
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10 Dnementsl Teopun |neMeHTh KoMOnHaTOpuKU. Knaccuueckoe 2 OIIK-4
BEPOATHOCTEN U OIpe/iesIEHUuE BEPOSTHOCTH.
MaTeMaTHICCKON VYcnoBHast BepoATHOCTh. OCHOBHBIE 2 OIIK-4
CTaTUCTUKU TEOPEMBI TEOPUU BEPOATHOCTEM.
I'eomeTpuyeckoe onpeneneHue 2 OIIK-4
BEpPOATHOCTH. CTaTUCTUYECKOE ONPECIICHUE
BEPOATHOCTH.
JluckpetHas ciayyaiiHasi BeIMYMHA. 3aKOH U 2 OIIK-4
byHKIUS pacnpeeneHus JUCKPETHON
CIIy4ailHOM BEJIMYUHBI.
DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKH. 4 OIIK-4
Hroro 12
Hroro 3a cemectp 36
Hroro 136

5.4. JlabopaTopHbIe 3aHATHSA

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMoTpeHO y4eOHBIM IIaHOM

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabmua 5.6. — Buabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
Bunst
Hassanus pasnenos . Tpynoemkocts, | DopMupyembie
S —— CaMOCTOSITENIbHOU u I — DopMBbI KOHTPOJIA
paboThl
1 cemecTp
1 DnemenTtsl Teopun |Iloaroroska k 2 OIIK-4 TectupoBanue
MHOECTB TECTUPOBAHUIO
Hroro 2
2 DnemMeHTHI [Toxroroska k 4 OIIK-4 KonTponbnas pabota
JUHENWHOU anreOpbl | KOHTPOJIBHOM paboTe
IloaroroBka x 10 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 14
3 DneMeHTsl Hanucanne koHcniekTa 2 OIIK-4 Kouncnexr
BEKTOPHOM areOphl U | CaMOIIOATOTOBKH CaMONOJITOTOBKHU
aHAIMTHYCCKOH [Toaroroeka K 4 OIIK-4 KonTposbsHas pabora
I€OMETpHH KOHTPOJIBHOH pabote
Hanwucanue oruera no 3 OIIK-4 Otuer no
WHJMBUTyaIbHOMY WHJUBH1yaIbHOMY
3a/IaHUIO0 3a/IaHUIO0
IToaroroska k 10 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Uroro 19
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4 BeeacHue B aHanu3 | Hammcanue xoHCIIEKTa 3 OIIK-4 Koncmexr
CaMOIIOATOTOBKU CaMOIIOJIrOTOBKHU
[ToaroroBka k 4 OIIK-4 Kontponbhas padota
KOHTPOJILHOH paboTe
IToaroroBka k 8 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 15
Hroro 3a cemectp 50
IToaroroBka u cmaua 36 OK3aMeH
9K3aMeEHa
2 cemecTp
5 Dnementsl Teopun | IloaroTroBka k 3a4eTy 4 OIIK-4 3a4éT Cc OIeHKOM
GyHKIHA OLICHKOM
KOMIIJICKCHOT'O IloaroroBka x 4 OIIK-4 TectupoBanue
[IEPEMEHHOTO TECTUPOBAHUIO
Hroro 8
6 [ToaroroBka K 3auery ¢ 6 OIIK-4 3a4éT C OLIEHKOH
Huddepennmanbpaoe  |ONeHKON
HCYHUCIICHUC Hamnuncanne koHcnekTa 2 OIIK-4 Koncnekr
CaMOIIOATOTOBKHU CaMOIIOATOTOBKHU
Hanmcanwne oTuera 1o 4 OIIK-4 OrtueT 110
WHIUBUTyAIbHOMY WHUBUTyATbHOMY
3aJIaHUIO 3aJJaHUIO
ITonroroBska K 7 OIIK-4 TectupoBanue
TECTUPOBAHUIO
[Togroroska k 4 OIIK-4 KonrponsHas pabora
KOHTPOJIbHOH paboTe
Hroro 23
7 UnTerpanbHoe [ToaroroBka K 3a4ery ¢ 4 OIIK-4 3a4éT C OIIEHKOHU
HCUHCIICHUE OLICHKOH
Hamnuncanne koHcnekTa 3 OIIK-4 Koncnekr
CaMOIIOATOTOBKHU CaMOIIOATOTOBKHU
IloaroroBka x 4 OIIK-4 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 OIIK-4 Kontponbhas padota
KOHTPOJILHOH paboTe
Hamnuncanue oryera nmo 4 OIIK-4 OrtueT 1o
WUHANBUIYAIbHOMY UHANBUAYATHHOMY
3aJIJaHUIO 3aJJaHHIO
Hroro 19
Hroro 3a cemectp 50
3 cemecTp
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8 Dnementsl Teopun | [loaroroBka K 3aueTy ¢ 6 OIIK-4 3auéT ¢ OIEHKOM
Qg depeHInaIbHbIX | OLEHKOM
ypaBHEHHH [MoaroroBka K 8 OIIK-4 TecTupoBanue
TECTUPOBAHUIO
[Togroroska k 2 OIIK-4 KonrponsHas pabora
KOHTPOJIbHOH paboTe
Hroro 16
9 Dnementsl Teopun | IloaroToBka K 3a4eTy C 8 OIIK-4 3a4éT C OLIEHKOHU
pAIIOB OILICHKOH
Hanucanne koHcniekra 1 OIIK-4 Koncnexr
CaMONOJATOTOBKHU CaMONOJATOTOBKHU
IloaroroBka x 7 OIIK-4 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 OIIK-4 Kontponbhas padota
KOHTPOJILHOH paboTe
Hroro 20
10 Dnementsl Teopuun |IloaroroBka k 3adery ¢ 4 OIIK-4 3auéT ¢ OLEHKOU
BEPOATHOCTEN U OLIEHKOM
MaTeMaTU4eCKOM [MoaAroToBKa K 2 OIIK-4 TecTupopanue
CTaTUCTUKHU TECTUPOBAHUIO
Hanucanue oruera no 3 OIIK-4 Otuer no
WUHANBUIYAIbHOMY UHANBUAYATHHOMY
3a/1aHUIO0 3a/1aHUIO0
Hanucanne oruera no 1 OIIK-4 Otuet no
MIPaKTUYECKOMY MPaAKTUYECKOMY
3aHSTHIO (CEMUHApY) 3aHSTHIO (CEMUHApY)
Hroro 10
Hroro 3a cemectp 46
Hroro 182

5.7. CooTBeTcTBME KOMNETEHIIUI, JOPMUPYEMBIX TP U3YyYeHUHU JUCIUIINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMIETEHINH, GOPMUPYEMBIX MPU U3YUEHUU NUCUUILIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Bunpl yueOHoi
dopmMmupyemsbie JEeATEIIbHOCTH
DopMBI KOHTPOJIA
KOMIIETCHIINHN Jlex. [Tpak. Cam.
3aH. 3aH. pao.
OIIK-4 + + + 3auér ¢ oneHkoi, KoHcnekT caMonoAroToBKH,

Konrponsnas padora, Otyer no
WHAMBUAYAJIbHOMY 3alaHnto, OTYeT 110
IPaKTUYECKOMY 3aHATHUIO (CEMUHApY),

TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs

6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuna 6.1 — bayibHbIe OLIEHKH
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MakcumanbHbil | MakcumanbHbIN MaxcnmansHbili
DopMBI KOHTPOJIS 6amn Ha 1-yro KT | 6amr 3a mepuoj Oan 32 nepuon | Beero 3a
¢ Hauyana cemectpa |Mexay 1KT u 2KT mexay 2KT uma | cemectp
KOHEII ceMecTpa
1 cemecTp
KoHcnekT camonoarotroBku 2 2 2 6
KonTponbnas padota 14 15 12 41
OTuer Mo UHAUBUIYATBHOMY 3 3 2 8
3aJJaHUI0
TectupoBanue 5 5 5 15
DK3amMeH 30
Ntoro makcumyM 3a nepuoj 24 25 21 100
Hapacratomum urorom 24 49 70 100
2 cemecTp
3a4éT C OIlEHKOH 10 10 10 30
KoHcnekT camonoarotroBku 2 2 2 6
Konrponsnas padora 12 12 15 39
OTuer Mo UHAUBUIYATBHOMY 3 4 3 10
3aJJaHUI0
TectupoBanue 5 5 5 15
HToro MakcumyM 3a nepuo 32 33 35 100
Hapacratomum ntorom 32 65 100 100
3 cemecTp
3auéT ¢ OIICHKOU 9 9 9 27
KoncnekT caMommoaroToBKu 0 0 2 2
KonrponsHas padora 19 16 0 35
OTyeT o UHAUBUYATHBHOMY 0 0 10 10
3a/IaHUIO0
TectupoBanue 7 7 7 21
OT4eT 1o NpakTUYECKOMY 0 0 5 5
3aHITHIO (CEMUHAPY)
HToro MakcumyM 3a nepuo 35 32 33 100
Hapacratomum ntorom 35 67 100 100
6.2. Ilepecuer 02/U10B B OLICHKH 32 TEKYILIMH KOHTPOJIb
[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Tabauia 6.2 — Ilepecuer 6aI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb
bamibl Ha faTy TEKyIIero KOHTpoIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYIO U MEXKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0ayuIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIIECH B TabIuUIEe
6.3.
Tabnuua 6.3 — [lepecyet cyMMBbI 6a/iIOB B TPAJAUIIMOHHYIO U MEKIYHAPOIHYIO OILICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Beicumias marematuka. duddepennuansHoe ucuucienue: YuebHoe mocobue / JI. .
MarasunaukoB, A. JI. MarasunanukoB - 2017. 188 c. [DnekTpoHHbIi pecypc|: — Pexum gocryna:
https://edu.tusur.ru/publications/6861.

2. UnrerpansHoe ucuucienue: YuedHoe nocodue / A. A. Enpuos, T. A. Ensrosa - 2013. 138 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6063.

3. duddepenunanbubie ypaBHeHus: Yuebnoe nocooue / A. A. Enbiios, T. A. Ensuosa - 2013. 104
c. [OnexrponHslii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6062.

4. ®uxrenronsl, I'. M. Kypc nuddepennpansaoro u uaterpaibHoro ucuucienus. B 3-x 1. Tom
3: yueOnuk aus By30B / I'. M. @uxrenronsu. — 13-e uzn., crep. — Cankr-IlerepOypr: Jlanb, 2022. —
656 c. — ISBN 978-5-507-44238-6. — Tekct: 3neKTpoHHBIN. — Pexum goctyna: ajis aBTOpPHU3.
noJib30Bartesel. [DnekTpoHHbIi pecype]: — Pexum nocrtyna: https://e.lanbook.com/book/221270.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. JIuneiinas anrebpa: Yuednoe mocobue / M. 3. I'punmmon - 2012. 101 c¢. [DAeKTpOHHBIN
pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/2278.

2. MHOrouseHsl OT OJTHOM MEepPEMEHHOU (Teopus M NMPHIOXKEHHs): YuebHoe nmocodue / 1. D.
I'punmnon, C. M. I'punmmnon - 2016. 97 c. [DnekTpoHHBIH pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/7097.

3. DnemenTtapHbie GyHKIMH U UX rpaduku: Yueonoe nocodue / M. O. I'punmmon - 2017. 91 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/7037.

4. NHTerpanbHoe ucyucieHue u nudQepeHnuanbaple ypaBHeHUs: YueOHoe mocooue / A. A.
EnvsuoB, T. A. EnsnmoBa - 2003. 235 c. [DnexkTpoHHBIH pecypc]: — Pexum pocrymna:
https://edu.tusur.ru/publications/2259.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKUE MOCOOUs

1. Bricmmas matemartuka I. [IpakTukyM mo nuHeWHOW anredpe W aHAIUTHYECKON TeOMETPHH:
Yyebnoe nocodbwue / JI. 1. Marasunnaukos, A. JI. Marazunnaukosa - 2007. 162 c. [DnekTpoHHBIN pecypc]:
— Pexxum mocryma: https://edu.tusur.ru/publications/37.

2. Ipaktukym no auddepeHuarbHOMy HCUHCICHHIO: YueObHoe nocodue / A. JI. MarasuHHHUKOB,
J. U. MarasunuukoB - 2017. 211 c. [DnexkTpoHHBIH pecypc|: — Pexum nocrymna:
https://edu.tusur.ru/publications/7085.

3. [IpakTUKyM 1O MHTETPATHLHOMY HCUUCICHHUIO U MU depeHnanbHpIM YpaBHEHUAM: Y 4eOHOe
nocobue / A. A. Enbnios, T. A. EnsrioBa - 2005. 204 c¢. [DnekTpoHHBIH pecypc]: — Pexum mocryna:
https://edu.tusur.ru/publications/39.

4. TlpakTHKyM 10 TeOpHH (PYHKIIMI KOMIUIEKCHOTO TIEPEMEHHOTO, TEOPUH PSIOB, ONIEPALUOHHOMY
ucuucieHnio: Ydueonoe mocobue / A. A. EnwrioB, T. A. Enbnosa - 2018. 194 c¢. [DnekTpoHHBIH pecypc]:
— Pexxum mocryma: https://edu.tusur.ru/publications/7377.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
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C OrpaHNM4Y¢HHBIMHA BO3MOKHOCTSHMHU 3/10POBbHA U HHBAJIUA0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyleHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOM (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHBIE CHCTEMbI

[Ipu U3yuyeHUN OUCHUILIMHBI PEKOMEHIyeTCs 00palaThCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe of0ecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue IJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOH aTTeCTAllMU UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHJAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyebOnast aynuropusi: yueOHasi ayJUTOpUs JJIsl IPOBEACHUSI 3aHATHH JIEKIIMOHHOTO THUIIA, YuyeOHast
ayJIuTOpUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIa, yuyeOHas ayAuTOpus sl IpPOBEICHUS
3aHSATUM CEMHUHApPCKOr0 THIA, MOMEIIeHHE JIsi MPOBEACHUS] T'PYNMOBBIX U HUHIUBHUAYAJIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuma, 1. 74, 123 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- InTepakTuBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- Tym06a nyist mokagumKa;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynmuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- yuebHas mebenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
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nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:
- Microsoft Windows;
- OpenOffice;
- Kaspersky Endpoint Security 10 qns Windows;
- 7-Zip;
- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToaaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00yYeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?:£§;;i:;i? (rem) igiﬁ:fggr;;e ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
1 DnemenTtsl Teopun MHO)kecTB |OIIK-4 TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
2 DnemenTsl TuHelHOM anreopsl | OITK-4 KontponbHas [IpumMepHbIi TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
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3 DneMeHTBl BEKTOPHOI OIIK-4 Koncniekr [IpuMepHBIii IepeyeHs TeM
anredpbl U aHATUTUYECKOU CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
reoMeTpuu CaMOIIOATOTOBKH
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
Otuer 1o IIpuMepHBIil IepeyeHb
WHJUBUIyaIbHOMY |BapUaHTOB MHIWBUIyaTbHBIX
3a/1aHUI0 3a1aHUI
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
4 BBeneHue B aHAJIU3 OIIK-4 Kouncnekr [IpumepHBbIi nEpEYEHD TEM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KoHnTtponbHas [IpumepHBIil nepeueHb
pabota BapHUaHTOB (3a/1aHUiN)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHbIi TEpeUeHb
TECTOBBIX 3a/IaHU
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
5 Dnementsl Teopun pynkruit | OITIK-4 3auér ¢ onenkort | [lepeuens BompocoB ist
KOMIUIEKCHOT'O IEPEMEHHOTO 3ayeTa C OLEHKOM
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
6 IuddepennuanpHoe OIIK-4 3auér c onenkoii  |IlepedeHp BOpOCOB ISt

HCYHUCJIICHUC

3a4yeTa C OLIEHKON

Koncnekr [IpuMepHbIil IEpedYeHb TEM

CaMOIIOJATOTOBKM | VISl KOHCIIEKTOB
CaMONOJITOTOBKHU

KonTponbHas [IpumepHBIii nepedeHb

pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX PaboOT

Otuer 1o [IpuMepHBIil nepeyeHb

WHAMBUyaJIbHOMY |BapUaHTOB MHIUBUAYaIbHBIX

3aJaHUIO0 3a1aHUI

TectupoBanue [IpumMepHbIi IEpedeHb

TECTOBLIX 3aJaHUN
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7 IHTeTpanibHOE HCUUCIICHUE

OIIK-4

3a4éT C OLEHKOH

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

Koncnekr [IpuMepHbIil IEpeYeHb TEM

CaMOIIOJATOTOBKM | ISl KOHCIIEKTOB
CaMONOJATOTOBKHU

KonTponbHas [IpumepHBIii nepedeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT

Oruer 1o [IpumepHBIil nepeyeHb

MHAMBUyaJIbHOMY |BapUaHTOB MHIUBUIYaIbHBIX

3aJaHUIO0 3a1aHUI

TectupoBanue [IpumMepHBIii TIEpedeHb

TECTOBBIX 3aJaHUN

BEPOATHOCTEHN U
MaTeMaTHYeCKON CTaTUCTUKU

8 DnemMeHTHl TeopUH OIIK-4 3auér c ouenkoil  |IlepedyeHb BonpocoB s
TuQdepeHIaIbHbIX 3aueTa C OLEHKOMN
YpaBHEHUH KoHnTtponbHas [IpumepHBIil nepeueHb
pabota BapHUaHTOB (3a/1aHUHN)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3a/laHUM
9 DnemeHTHI TEOPUH PSAIOB OIIK-4 3auét c ouenkoil  |IlepedyeHb BonpocoB s
3a4era ¢ OLCHKON
Koncnekr [IpuMmepHBIil nepeyeHs TeM
CaMOIIOATOTOBKH | JIJIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
KonrpomnbHas [IpumepHsIii nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIBbHBIX PabOT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
10 DnemeHTHI TEOpUU OIIK-4 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist

3a4yeTa ¢ OLIEHKON

Oruer o IIpuMepHBIil IepeyeHb

WHAVBHUIYAJILHOMY |BapUaHTOB MHIUBUIYaJIbHBIX

3a1aHUIO0 3alaHui

TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

Ortuer no TeMbl MPaKTUYECKUX 3aHITUI

IIPAKTUYECKOMY

3aHATHIO

(cemuHapy)

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUEHHS IO

JTUCIUTIIMHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Onenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHUS
3HATh yMETh | BIIAJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.
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Hansr siarpis A pasmepa (5= 2) u B passepa (no= 1),
1. IlpE KaEHX FHA9CHHAX B CYIOeCTEYeT Marpama ' = 4-57

1) 5

)3

3)2

41

W3gectHo, uto A — ocHosHaa MaTpuua C/IAY, rang A = 2; C' — pacwmpennan matpuua CNAY, rang C' = 3; B £ 0 — cronbey ceoBogHsIx uneHos; i = 2 — KOAMUECTBO

HewmzsecTHe. OxapakTepusyiite ganHyo CNAY.

BeibepuTe ofWH MW HECKONBKO OTBETOB:
| a. HecosmecTtHan
| b. OpanopogHas
2 | . OnpegenéHnan
d. HeonpepaenénHan
e, MIMEeT HeTPUBHANLHBIE PELLEHWA
f.  HeogHopoaHan
| g. CosmecTHas

| h. WmMeeT ToNbKO TPUBMANEHOE PeLUEHHUIA

[laHbl reomeTpuueckme BekTopsl a u b. Ussectho, uto (a, b) > 0. Toraa sektopel au b

COHanpaeneHkl

pacnonoxeHsl No4 OCTPLIM Yraom ApYT K 4pyry
NPOTUBONOAOXKHO HanpasneHsl

pacnonoXeHbl NOA TyNbiM YIAOM APYT K ADYTY

OpTDFGHaJ’IbH:I
Ha otpezre [1:6] zagana dryexusa, rpadis ®oTopoH IPHEEIEH Ha r+5 l<z<d
pPHCVEKS. YEAEHTe aHATHTHISCKOS 23anHe 3ToiH dvHxinm. iy = 3 '
gt 3 lzsx<h
' (T 1)
4 —-1— == =l=-d -4 - %
| | | = 4 5
9 I b_ 1 1 1 —J.PJ 12z <4
. g : y= 3
9 | s i 3, 4<x<6
4, Lo 2)
Lo H ¢, l€x<d
- | | 1. =
07 1 2 3 4 5 62 1 3, 1<z<6
3)
-r?, lgxred
U= .
3, d£r=<0
4)

Karo# reoMeTpHIecEHH 00paz OOpeAsIAeT YPAEHSHHE
(z-2P+(y+1)P+2%2=4

1) [TunueapeYeckas IOBEPXHOCTE
2) IT1ocKoCTE
3) Cdepa

E NPOCTPaHCTES?
4) KoHmteckad NoBepXHOCTE
VpaeHeHHe 1) Temepbomy
6. 1_} iyt=1 2) 3mwmeme
: 3) OKpyEHOCTE
OOpPEeNengeT Ha INIOCKDCTH. . . 4) Tapadomy
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VEa¥#Te Ipefelisl, B KOTOPEX IPHCYTCTEYET HeopeeIcHHOCTE
o

= lim
o =) T

VeaxaTe QyHENHI0 DecKoHeEIHO MATyEo mpH X — 0 1

Nana dyrkums f = x3y? + 3z — 2y. CooTHecuTe yKazaHHBIe BEIPAXKEHUS C YACTHBIMU MPOM3BOAHBIMI AAHHON BYHKLIMN.

»

3z2y? + 3 Buibepure...

I3

225y — 2 Buibepure...

o

9. 6’y + 1 Boibepure...

Boibepure...

He ABNAETCA YAaCTHOW NPOVM3BOAHON AaHHOM GyHKLMW
YacTHaa NPou3BOAHaA NO NEPeMeHHON X

YacTHasa NnpousBoaHas no I'ICPCMOHIIOE y

1)-2
)

10. | Tana dymenms v = 3x* — 5. Hafite y"' Tosxe x = —1. ;g 1_3
4) 36
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Bribepute rpadik, yI0BIETEOPIROMIHIA JEYM YCIOBHAM " |
f(z)>0, f'(x)>0: \
1)
i
|'/.f-
2y |
|
11. yd
/
3)
w
4)
Bbibepute BepHbIN TN AN4 YKa3aHHbIX MHTErpanos.
13
rz+1
92 & 1 dz _. BuibepuTe... $
7 :
ff(ft2 + y) dzdy g
12. D BuibepurTe... s

rae D --- obnacTb, orpaHuueHHas KpUBbIMM § = 2, Y = &

3

HeonpeaenéHHbIM uHTerpan
onpenenéHHbIn HTerpan

KPUBONUHERHBIW HTerpan 2 posa

ABOWHOW WMHTerpan

5) f Jo(z) dz = 00

[}

1
a) ff,[.r']:!.r—oo

13. B) f fulz)dr =5

Kaxme B2 JaHHEX HATETPATOE CROOATCE?

]

0 [ f@ydz=0

—8a

IlpH EEMHCISHAN HECOOCTECHHEIX HHTGTPATOE MOMyIGHEL Pe3yIETATEL

1) a)md)

2) B)uE)

I)B)ur)

4)r)ga)
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14.

15.

16.

17.

18.

19.

20.

Cpenu gamuerx gaddepeHmHATEHEX YpapHeHHN HaliquTe
HHelHos HEOOHOPOJHOS YpaBHEHHE.

D 2ry' +rt+yt =0

2 (1+y*)de+aydy =0

3 Y +ycosT =sinx

4) ”m _H”+ Y=z

Oomee pemenne auddepeHIHATEHOIO YPABHEHHAT

HMEET BHIOZ

it = g

Y

y=—-e*+Cax+Ch

-

y=e*+Ca?+ Cor+ Cy

2)

=
y=-e+05 +Cor+

3)

o V=02

Haitymre z. ecom z = ==,

T m
n|=2 argz =-—. |24/ =6, argz
=2, argzy = -3, |2 =6, arg

1) —3

2) 2

3)0

V3
—1
4] 3

Hana dhyurmmna f(2) = 2% Haimre f(i).

1) —t

2)3

3)—3

g)

CpemH TpHEEIEHHEX PAAOE VEGKHTE THCIOB0H pa;y

Cpens IpHBEISHHER PAAOE VELKHTE CTEIICHHOH DA

n

4) 176 2

HerosmosseiM HazEBaeTCE COORITHE, ..

1) koTopoe HE OIPOHCKOTHT

2) KOTOPOE IPOHCXOIHT PEIKO

3) KOTOpOE HENMR3A
sahHECHPOBATE MPHOOPANMH

4) xoTopoe 2aBemgOMO He
NpOoH30HIET, ECIH OyOeT
OCYINeCTEISHA ONpegeIcHEAT
COBOKVIHOCTE VCIOBHA
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9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

Cemectp 1

1.

bl N

Nk

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

[Tonsatue muoxectBa. [Ipumepslr MHOKECTB. UTO 3HAYUT «MHOXKECTBO 3aAaH0»? KoHeuHble U
O6eckoHeuHble MHOKecTBa. [Ipumepsl. [lycToe MHOXKECTBO.

CnocoOsI 3a1anust MHOKeCTBa. PaBHbIe MHOKecTBa. [logmHuokecTBa. [IpumMepsr.

YucnoBble MHOXeECTBa (HaTypajbHBIE, I€Jble, palUOHAIbHbIE, HPpalHOHAIbHBIE,
JNEHCTBUTENbHBIC, KOMIUIEKCHBIC YHCTIA).

OrpaHnyeHHbIE U HEOTPAaHUYEHHbIE MHOXKeCTBA. [IpuMepsl.

JleiicTBUS HaJl MHOXKECTBaMU (TIepecedeHne, 00beIMHEHUE, Pa3HOCTb, MIPSMOE MTPOU3BEACHNUE).
[Tonsitne matpuiel. Buasl matpun. [Ipumepsl. PaBHbie MaTpuIls!.

JelicTBUS Hag MaTpULIAMU: CIOKEHHE, BBIUUTAHUE, YMHOKEHHE HA YUCIIO0, TPAHCIIOHUPOBAHUE.
CornacoBaHHble MaTpULbl. Y MHOKe€HHE MaTpull. [Ipumepsl.

Onpenenutenb NOPsAIKa n KBaApaTHOW MaTpuilbl. MUHOp 3/1€MEHTa KBaApaTHOW MaTpHUIIBI.
Anrebpandeckoe AOMOJHEHUE JIEMEHTa KBaJApaTHON MaTpHIbl. Teopema o CBSI3M MUHOpA U
anredpandeckoro TOMOTHEHHS.

. Onpenenutens 2-ro mopsiaka. BerumcnurensHas ¢opmyna. CmocoObl BBIYHMCICHUS

onpenenutens 3-ro nopsaka. [Ipumepst.

CBolicTBa onpeaeIuTeNeH.

®opmynsl Kpamepa. [Tpumep.

Panr matpurisl. [IpeobpazoBanusi, He MEeHAOMIME paHra MaTpullsl. Kak HaliTH paHr MaTpuis?
O6patnas matpuna. Onpegenenue. CriocoObl HAX0XKIEHUS 0OPATHON MATPHUIIBL.

Cuctembl TUHEHHBIX anrebpanyeckux ypaBHeHuid. Knaccudukanus CIIAY: nmo Buny npaBoii
YacTH, 10 KOJUYECTBY PELICHUM.

[TousiTue peumeHus CUCTEMBI (B CMBICIE «KOPHS», a He mpouecca). OmnpenencHus
COBMECTHOMH/HECOBMECTHOM, onpeeiacHHo/HeonpeneneHHon CIIAY.

Teopema Kponekepa-Kanennu (mpu3Hak COBMECTHOCTH CHCTEMBI), CIECTBUS U3 HEE.
Marpuunsiii MeTox U MeTO ['aycca pereHus onpenesIeHHON CUCTEMBI.

Merton I'aycca pemenus nHeonpeneiaennoir CJIAY. Ilpsmoii u oOpatHblil X04. 3aBUCUMBIE U
CBOOOHBIE TIepeMeHHbIe. ba3uCHBII MUHOD.

[TonsiTue BexkTopa. PaBHbIe BEKTOPBL. Y MHOKEHHE BEKTOpa Ha yncio. KoinmnHueapHbie BEKTOPHI.
[Ipu3HaK KOIMHEAPHOCTH BEKTOPOB.

Kommnanapusie BekTopsl. [Ipu3Hak kommiaHapHOCTH BEKTOPOB. OpTOroHaIbHbIE BEKTOPHI.
[Ipoekuust TOUKK HA MPSIMYIO0 Ha IIOCKOCTH. [Ipoekuus ToUku Ha IPSAMYIO B IPOCTPAHCTBE.
[Ipoekuus BekTopa Ha ock. MmmrocTpanus.

CkansipHoe MpOU3BEAECHUE BEKTOPOB, €ro cBoMcTBa. UTO MOKHO BBIYMCIHUTH C MOMOILBIO
CKQJIIPHOTO ITPOU3BEICHUS?

BekTopHoe npousBegeHUE BEKTOPOB, €ro CBOMCTBA. UTO MOYKHO BBIYMCIHUTH C MOMOIIBIO
BEKTOPHOTI'O MTPOU3BEICHUS?

CMmellaHHOE NMPOU3BEEHUE BEKTOPOB, €ro CBOMCTBA. UTO MOXHO BBIYMCIUTH C MOMOIIBIO
CMEIIAHHOTO TPOU3BEICHUA?

[Ipsimas Ha mnockocTu. Hampamnstomuii BekTop. Ob6mee ypaBHeHue. KaHoHuueckoe
ypaBHeHue. [lapamerpruueckue ypaBHenus. YactHeie ciydan. [Ipumepsl, niumrocTpamum.
PaccrosiHue OT TOUKM 10 IPSIMOM HA MJIOCKOCTHU. PaccTosiHue Mexay napauieabHbIMU IPSIMbIMU
Ha IJIOCKOCTH. BrIuncienue yria Mexay nepecekaromnMuCs IpsIMbIMHA HA IMIIOCKOCTH.
Onpenenenue okpyxxkHoctu. Kanonnueckoe ypaBHeHue okpyxHoctu. Ueprex. Kak onpenenurs
0e3 mocTpoeHHs ypaBHEHHE OKpykHocTU? Kak mpuBecTH ypaBHEHHE OKPYXXHOCTH K
kaHoHHueckoMmy Buny? IlpuBenurte npumep.

Onpenenenue smnunca. Kanonndeckoe ypaBHeHue smiunca. Yeprex. Kak onpegenuts 6e3
MIOCTPOEHUS ypaBHEHHUE 3iunica? Kak mpuBecTH ypaBHEHUE 3JUIMIICA K KAHOHUYECKOMY BUY?
[IpuBenure mpumep.

Omnpenenenne runep6onsl. Kanonnueckoe ypaBHenue runep6omnsl. Yeprex. Kak onpenenutsb
06e3 mocTpoeHus ypaBHeHue rumepOonbl? Kak mpuBecTu ypaBHEHHE TUNEPOONBI K
kaHoHHueckoMmy Buny? IlpuBenurte npumep.

Omnpenenenue napadonsl. Kanonnueckoe ypaBHeHue mapabonsl. Yeptex. Kak onpenenuts 6e3
MOCTPOCHUS ypaBHeHUE mapabonbl? Kak nmpuBecTu ypaBHEeHHE mapaboibl K KAHOHUYECKOMY
Buny? llpuBeaure npumep.
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31.

32.

33.
34.
35.
36.
37.

38.

39.

40.
41.
42.

43.
44,

45.

46.
47.
48.
49.
50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
66.

[TonsipHast cucrema koopauHat. [lomtoc, nonspHas ock. [lonsipHbBIN yros, NoJIsSpHBINA paguyc.
®opmynsl nepexona. [Ipumepsl. Kak mocTpouTh KpUBYIO, 3aJaHHYIO MOJSAPHBIMU
KOOpAUHATaMM?

[Ipsimast B mpocTpancTBe. Hanpasmnsromuii BekTop. CriocoObl 3aaHus MPSIMOM B TPOCTPAHCTBE.
[Tpumepsl.

B3aumHoe pacnonoxeHue IByX NpsIMbIX B IPOCTPAHCTBE.

[ToBepxHOCTH 2-TO TOpsAIKA. DILTUTICOU, cpepa: ypaBHEHUE U YEPTEK.

[ununaapuueckas nmoBepxHocTh. KoHnueckast moBEpXHOCTb.

IToBepxHocTh Bpamienusd. Onpenenenue. Buabl moBepxHocrtei BpamieHud. [lpumepsl.
[ToBepxHOCTH 2-rO mopsAka. Diuuncoun, chepa: ypaBHEHHE W depTex. UTo sBIseTCA
CEYEHUSIMU?

OIHOTIONOCTHBIM M JABYMHOJOCTHBINA THMEPOOJOUABI: YPAaBHEHUS, YepTekKHU. UTO SABISETCS
CEYEHUSIMU?

DJUIMNTHYECKUNA mapaboIou, TUnepooTudecKuii mapabosona: ypaBHEHHS, yepTexu. UTo
SABJISIETCS] CEUEHUSIMU ?

Konycsl 2-ro nopsifika: ypaBHeHUs, YEPTEXKHU. UTO ABISIETCSA CEUCHUSIMU?

[unuHapsl 2-ro NOpsAKa: YpaBHEHUS, YepTEKU. UTO SIBISETCS CEYECHUAMU?

OroOpaxxenue mHOkecTB. [lonstue ¢pynkiuu. O6macTe onpeaeaeHus U 0071aCTh 3HAYCHUM.
I'padux pyskIHH.

Cnoco6w1 3apanus hyHkuun. [Ipumepsi.

Anrebpandeckue U TpaHCUEHIAECHTHble (QYHKIUH. SIBHO U HESIBHO 3aJaHHble (YHKIIUH.
[Tpumepsl.

[Ipocreiimme 3eMeHTapHble PYHKIMH. DIeMeHTapHble GYHKIUU U QYHKINUU, HE SBIISIOMIHECS
aneMeHTapHbIMU. [Ipumepsl.

Yetsipe knacca pynkuuid. [Ipumepsl. Uto siBiseTcst 001acThio OMPEICTICHUS B KOKIOM Citydae?
OKpecTHOCTh TOYKH. Pa3Hble TUIIBI OKPECTHOCTEM.

BuyTpennue u rpannuHble TOUKH. OTKPBITOE U 3aMKHYTOE MHOXKECTBO.

[TocnenoBarenbHOCTH (uncnoBas). Onpenenenue, npumepsl. OOIIHIA YiIeH.

OrpaHuYeHHbIE U HEOrpaHUUEHHBbIE MOCJIeq0BaTeIbHOCTU. OrpaHUuEeHHAsl CBEpPXY/CHUBY
noce0BaTeabHOCTh. [IpuMepsl.

[Ipenen nmocnegoBarenbHOCTH. ONIPEeACICHUE U TPUMEPHI.

[TonsiTHe cxonsieiics U pacxoasuiencs nocienopareabHocTu. Teopema BeitepmTpacca.
beckoneuno manast u 6ecCKkOHEUHO OoJIbIIIast MOCIeN0BaTeNbHOCTD. [IprMepsl.

Omnpenenenue npenena GyHKIUU (Ha sI3bIKE OKPECTHOCTEH U Ha S3bIKE MOCIE0BATEILHOCTEH.
OnHoctopoHHuUe npenensl. [Ipumepsr.

TeopeMsl 0 npeaenax.

Buasl HeonpeneIeHHOCTEN U METOIbI MX pacKphITHs. [IpumMepsl.

beckoneuno 6onbmas u 6eckoHedyHo mManas Gynkiuu. Mx cBoiicTsa.

ITepBriii 3ameudarenbHbIil peaen. CiaeacTBus u3 Hero. [Ipumepsl.

DKBUBaJEHTHBIE O€CKOHEYHO MaJible PyHKIMK. Tabnuia SKBUBAJICHTHBIX OECKOHEUYHO MAaJIbIX.
[Tpumepsl.

Bropoii 3ameuarenshbliii npenein. Cienctsus u3 Hero. [Ipumepsl.

HenpepsiBaas ¢ynkuus. Onpenenenue. Kpurepuii HenpepsiBHOCTH PyHKIHU. [Iprmepsr.
[Tousitue Touku paspsiBa. Tunsl Touek pa3peiBa. [Ipumepsl.

AcumnTotsl Tpaduka pyakmun. Buasl. CiocoOs! Haxoxaenus. [Ipumepsr. Yeprexwu.
CpaBHeHHE OECKOHEYHO OOJIBITUX M OECKOHEUHO MaJBIX (DyHKITHA.

Cxema uccnenoBanus GyHKUIMU O6€3 MPUBJICUYEHUS TPOU3BOIHBIX.

9.1.3. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

Cemectp 2

1.

2.

3
4,

KommnnekcHoe yucio B anredbpanyeckoir popme. JleicTBUS HAJ KOMIUICKCHBIMU YHCIAMH B
anreOpandeckoit popme.

KoMmmiekcHoe 4Mclio B TPUTOHOMETPUUYECKON M MoKa3aTelbHO# ¢Gopmax. JleicTBus Hazg
KOMILJIEKCHBIMHU YUCJIAaMU B TPUT'OHOMETPHUYECKON M MOKa3aTeNbHOU (opmax.

OyHKIMS KOMIIEKCHOTO IMEPEMEHHOT0 B alnredpandeckoii hopme.

[Tonstue nudpdepenuupyemoit ¢pynkuuu. IlpousBonnas m auddepenuman GyHKIUM
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—_— —

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

28.
29.
30.
31.

32.

moeXYXXNowm

CKaJIIPHOTO apryMeHTa.
Tabmuia nmpou3BoaHbIX. CBOMCTBA TPOU3BOIHBIX

HuddepennmpoBanne ckamsipHON (YHKIIMH BEKTOPHOTO apryMeHTa.

['eomeTpuyeckuii CMbICT TPOU3BOIHOM.

[Tpon3BogHBIE BBICIINX MOPSIIKOB.

[TpousBoaHas GyHKIMH, 3aJaHHON MMapaMeTPUICCKU

[TpousBogHas GyHKIMH, 3aTaHHOU HESIBHO.

['eomerpuueckue npuinoxxkeHus npou3BoaHoi. KacarenbHas u HopMmanb K kpuBoi. KacarenbHas
IUIOCKOCTh U HOPMaJIb K TOBEPXHOCTH.

. Auddepennuan. MaBapuantHocTh (opmbl nepBoro auddepennuana. Juddepenmnunanst

BbICIIKX MOpsiaAKoB. [Ipumenenue aquddepennnana B npubINKEHHBIX BHIYUCICHUSX.

OcHoBHBIE TeopeMbl au(GHepeHITNATEHOTO UCUHCIICHHUS.

Hoctatounsie ycnoBus auddepeHInpyeMoCTH.

Packpeitue Heonpenenennocreil. Teopema Jlonurans.

MonoToHHble QyHKIIMU. HeoOxoaumble ycaoBHS MOHOTOHHOCTHU. JlocTaTouHbIE yCIOBUS
MOHOTOHHOCTH.

Oxctpemymbl. Heobxoaumele ycinoBus skcTpeMyMa. JlocTaTouHble YCIOBUS SKCTpEMyMa st
(GyHKIIMHA OHOM MMEPEMEHHOM.

YcnoBHbIe 3KkcTpeMyMbl. ['TobanpHbIe SKcTpeMyMbl. HaxoxkieHne HauboabIIuX 1 HAUMEHbBIIINX
3HAYEHUH.

Brinyxkuible v BOrHyThIe QyHKUMU. JJOCTaTOUHbBIE YCIOBUS BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIHH.
Cxema MoJHOro Uccie10oBaHus (PYHKIIHH.

@OyHKIMU HECKOJIBKUX MepeMeHHbIX. O01acTh onpeaeneHusl.

YacTHble MPOU3BOIHBIE (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX.

I'paguent. [IponsBoaHas mo HampapieHUiO. Beraucnurensubie popmynsl. ['eomerpuueckuit
CMBICII.

YacTHble MPOU3BOIHBIE BHICIIMX MOPSAAKOB. CBOMCTBA YACTHBIX CMEIIAHHBIX MPOU3BOIHBIX.
[TepBooOpasnas. Heonpenenennsiii naTerpai. OCHOBHBIE CBOMCTBA.

3amMeHa epeMEHHBIX B HEONpPEIeIeHHOM HMHTerpale, MoJiBeIeHue 1moJ 3Hak nuddepeniuana
MHTETPUPOBAHUE TI0 YACTSM.

Brruncnenue onpeaenenHoro uHrerpana. Marerpan kak ¢yHkius Bepxuero npezaena. opmyna
Hprotona - Jleitbauna. MaTerpupoBanue mo 4acTsaM U 3aMEHA MEPEMEHHBIX B ONPEICICHHOM
UHTeTrpae.

HecobcTtBenHbIe MHTETpasibl 1-T0 poaa (Ha HEOTpaHUUYECHHOM MPOMEXYTKe). TeopeMsr
CpaBHEHHSI.

Heco6cTBeHHbIe HHTETpaIBI 2-T0 poja (0T HeorpaHWYEHHBIX (GyHKIHI). TeopeMbl CpaBHEHUS.
[TpunoxeHus onpeaenéHHOro UHTErpaia.

KpaTHbie uHTErpasbl, HOBTOPHBIE HHTETPAJIbI, BEIUUCICHUE KPATHBIX UHTETPAJIOB CBEICHUEM K
MOBTOPHBIM.

KpuBonuHelinbie HHTETpAJIbI.

Cemectp 3

NhEWOD =

N

9.
10.
1.
12.
13.

3amaun, npuBosIIKe K AU HepeHInaIbHBIM yPaBHEHHSM.

JuddepeHnmanbHple ypaBHEHUS C pa3IeISIONIMICS IEPEMEHHBIME U CBOJISIINECS K HUAM.
Onnoponnsie nuddepeHnnanbHbIe ypaBHEHHUS U CBOISIIUECS K HUM.

Jlunetinpie mudepeHnnanIbHbIe ypaBHEHHS IEPBOTO MOPSIIKA.

Teopema o Buje 001IETO pelIeHUs TUHEHHOTO OJJHOPOAHOTO MU PepeHIInaTbHOTO ypaBHEHUS
Mopsi/IKa N.

JluneitHpie HEOAHOPOIHBIE MU PepeHInaIbHbIe YPAaBHEHUS MOPSAKAa N C MOCTOSHHBIMHU
koa(purmeHTamu.

Cuctembl nudPpepeHINATBHBIX YPABHCHHM.

. Hucnoseie psanpl. CXOOMMOCTh YHCIOBBIX PSANOB. AOCOTIOTHAS M YCJIOBHAas CXOJIMMOCTH

YHUCJIOBBIX PSIIOB.
[Tpu3naku cpaBHEHHs aOCOTIOTHOM CXOUMOCTH YUCIIOBBIX PSJIOB.

[Tpusnaku Jlamambepa aOCOTIOTHON CXOUMOCTH YHCIIOBBIX PSIOB.

[Tpusnaku Korm abCcomOTHON CXOIUMOCTH YHCIIOBBIX PSIOB.

3nakouepenytomuecs psaasl. [Ipuznak JIelOHUIIAa CXOAMMOCTH 3HAKOUYEPETYIOMIUXCS PSIIOB.
OyHKIIMOHANBHBINA psif. O0IaCcTh CXOMUMOCTH.
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14. Crenennoii psaa. Teopema AGens.

15. Psn Tetinopa. [lpumenenue psaa Teinopa B mpuOIMKEHHBIX BEIYHCICHUSX.

16. Cnyuaiinoe coObiTHe. [JocToBepHOE M HEBO3MOKHOE cOOBbITHE. COBMECTHBIE U HECOBMECTHBIE
COOBITHS.

17. DnemenTapuslii ucxo. [IpocTpaHCcTBO deMEHTapHBIX UCXO0B. [IpuMepsl.

18. [ToHsATHE BEPOSITHOCTU COOBITHS. BEpOsSTHOCTH JOCTOBEPHOTO M HEBO3MOXKHOTO COOBITHS.
CBolicTBa BEpOSITHOCTH.

19. Knaccuueckoe onpeaeneHue BEpOATHOCTH.

20. Cymma aByx coObITHH. BeposTHOCTh CYMMBI ABYX COOBITHH.

21. IlpousBenenue NByx COObITHI. BeposTHOCTH MPOM3BENCHUSI IBYX COOBITHH.

22. Cnyyaiinasg Benu4uHa. JluckpeTHas U HeNpepbIBHAS Cy4dailHas BEJIMYMHA.

23. 3aKoH pacrpeaeaeHus TMCKPETHON CITy4ailHON BeJIMYUHBI. MHOTOYTOJIbHUK PacipeeIeHus.

24, OyHKIUS pacupenesieHnuss ciydyaiiHoW BenndyuHbl X. CBoiicTBa M rpaduk (GyHKIHUH
pacnpenesieHus ClIy4ailHOM BETMYUHBI.

9.1.4. IlpuMepHbIii NepedyeHb BAPHAHTOB (3aaHNI) KOHTPOJbHBIX padoT

CucTembl TMHEHHBIX anreOpandeckux ypaBHEHUI.
OneMEeHTBl aHAIUTUYECKOU TEOMETPHH.

BBenenue B ananus.

WHTerpanbHOE UCYUCIICHHUE.

Juddepennmanbable ypaBHEHUS.

Teopus psaoB.

AN ol e

9.1.5. [IpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOATO0TOBKHU

1 cemectp

1. AnrebGpa reoMeTpUIECKIX BEKTOPOB.

2. Ilpsmas Ha MIIOCKOCTH.

3. IInockocTs.

4. Ilpsamas B mpOCTPaHCTBE.

5. ACHUMNTOTBHI.

2 ceMecTp

1. ITpou3BoaHas O HAIIPABIICHUIO.

2. I'eomeTpuyeCcKril 1 MEXaHUYECKUM CMBICI MPOU3BOJHOM.
3. 'eomeTpuyeckre TPUIOKEHUS TPOU3BOTHOM.
4. ®opmyna Teinopa.

5. Beimykiibie U BOTHYThIE (PYHKITUH.

6. IlomHoe uccnenoBanue (PyHKITMU U TIOCTPOCHHE rpaduka.
7. TlpunoxxeHus OnpeaeIeHHOr0 HHTErpaa.

8. IlpunokeHus: KpaTHBIX HHTETPAJIOB.

3 cemectp

1. ITocnenoBaTenbHOCTH ¢ KOMIUIEKCHBIMM YJI€HAMU

2. Kpyr, uaTepBai u paauyc CXOJAMMOCTH CTEIIEHHOTO psija

9.1.6. TeMbl NpaKTUYECKUX 3aHATHI
1. I'eomeTrpuueckoe ornpezesneHne BeposTHOCTU. CTaTUCTUYECKOE ONPEIEICHUE BEPOSITHOCTH.
9.1.7. IllpuMepHbIii NepedeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 3aJaHU I

[IpuBeneHue ypaBHEHUs AILIUIICA K KAHOHUYECKOMY BUY U IOCTPOEHHUE ILIUIICA.
[IpuBenenue ypaBHeHUs TUIIEPOOIIbI K KAHOHUYECKOMY BUY M IIOCTPOEHUE TUIEPOOIIBI.
[TpuBenenue ypaBHeHuUs apaboJibl K KAHOHUYECKOMY BUY U TIOCTPOEHUE MapadoJIbl.
UccnenoBanue hyHkumnm 6€3 MpUMEHEHHS TIPOU3BOTHOM.

UccnenoBanue GyHKIUH € TTOMOIIBIO TIEPBOM MPOU3BOTHOM.

[TpumeHneHne mpoOu3BOJHON BTOPOTO MOPSAKA 7S MCClIeOBaHUS (DYHKLINU.
HNHTerpupoBanne parmoHaIbHBIX APOOECH.

Brruncnenue miuomaan miockoi (GUrypsl ¢ HOMOIIbIO OMPeIeICHHOI0 HHTETpaa.

XN B DD =
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9. IlpumeHeHHe ONPeIeTICHHOTO MHTETpasia AJisl BBIUUCICHUS UTMHBI 1yTH KPUBOH.
10. ITepBuunas 06paboOTKa BHIOOPOYHBIX JTAHHBIX.
11. IIpoBepka cTaTUCTUUECKUX THUIIOTE3 O BUJIE PACTIPENICICHUS CIIy4YailHON BETUYUHBI.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeNIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTYA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHasbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanvne BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHabl OINCHUBAHUS Ui JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

CornacoeaHa Ha noptane N2 69602

30




9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAMH 310POBbA U HHBAJIUI0B

Jnst Ui ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS U WHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHS 3aJaHHI OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4YaTHOH (hopme;

— B IeYaTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHL. /[ Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTABJICHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYCHHUS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEyCMaTPUBACT MPEAOCTaBlIeHuE HHPopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIUH:

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlEHUBAHUS PE3yJIbTATOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu Kadenpsl MareMaTuku

nportokon Ne 5  or«30» 1 2023r.

COI'TACOBAHO:

JIOMKHOCTD

Nunnmanel, pamumus

Tloamuce

3aBeayromnuii BeITyckaromnieit kag. POTOM

B.1. Tyes

CornacoBano,
a755e75e-6728-43¢8-
b7¢9-75515¢d688d8

3aBenyroumii odecneunBatomiet kap. Matematuku

A.JI. Mara3zuaHHKOBa

CormacoBaHno,
bdedf668-c745-4280-
b6e8-d43a86b681a7

HavanpHuk yueGHOTO ynpaBlieHus

N.A. Jlapuoninna

CormnacoBano,
c3195437-a02£-4972-
a7c6-abbeelf21e73

IKCIIEPTHBI:

Houent, kap. POTOM

H.H. Hecmenosa

CormacoBaHno,
eebb9cff-fbf0-4a31-
a395-8¢a66¢97¢745

HoteHT, kad. MaTeMaTUKH

T.A. EnprioBa

CormnacoBano,
878bcb22-7d6b-48a8-
8¢c58-9511234cdbea

PA3PABOTAHO:

JoreHT, kad). MaTeMaTUKH

O.B. BacunbeBa

PazpaboTtano,
c8b59921-874c-4d24-
80tb-7be493de0b09
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