MMHMCTEPCTBO HAYKH 1 BBICILIET'O OBPA3OBAHUS POCCUMCKON ®EIEPALIN
®denepanabHoOe rocy1apcTBEHHOE GI0KETHOE 00pa3oBaTe/bHOE YUpesKIeHne BbICIIEro
oOpa3zoBaHus

K3y «KA3BAHCKHUM IT'OCYJIAPCTBEHHBIA SHEPTETUYECKU YHUBEPCUTET»
(®PI'bOY BO «KI'9Y»)

AKTYATN3NPOBAHO
petueHvem yueHoro coseta AT | «Y TBEPXKJIIAIO»
npotokon Ne2 o 18.03.2025 Jlupektop uHcTUTyTa TEMmnosHepreTHKY
C.O. l'artoneHKO

« 30 » 05 2023 r.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

Briciias maTeMmaTnka

CreunanbHOCTB: 14.05.02 AToMHBIE CTaHIIMU: TPOSKTUPOBAHKE, IKCILTyaTaIUs U

HHXUHUPUHT

Ksanudukanms: Cnenuanuct

r. Kazanb, 2023


Asus


Pabouas mporpamma aucuuiuinHbl pazpadborana B cootBeTcTBuu ¢ ®I'OC BO 3++ mo
HanpajaeHuo NoAroToBkU 14.05.02 ATOMHBIE CTaHLUMHU: MPOEKTUPOBAHMUE, DKCIUIyaTalusl U
UHXUHUPUHT (YpOBEHb crienuanuTeT) (mpuka3 Munoopaayku Poccun ot 17.08.2015 r. Ne 849)

[Tporpammy paszpaboranu:
JOIEHT, K. (.-M. H. HuxkomaeBa H.B.
JOIEHT, K. (.-M. H. JInntauena E.B.

Pabouas mnporpamma paccMoTpeHa H onoOpeHa Ha 3aceqanud Kadeapsl Beicmias
MareMartuka, mpoTokos Ne 7 ot 15.05.2023

3aB. xkadenpoit CurnuxoB A.C.

Pabouas mporpamma paccMOTpeHa M corjiacoBaHa Ha 3acenanun kadenper ATOC,
npoTtokod Ne 23-22/23 ot 18.05.2023

3aB. kadeapoit UYuuupona H./I.

HporpaMMa 01106peHa Ha 3aCCJaHnn MCTOAMYCCKOI'O COBCTAa HHCTHUTYTa

Tennosnepreruxu, mpotokos Ne 09 or 30.05.2023 r.

3aM. TUpeKTOpa UHCTUTYTa TerI0sHEepreTUKU /AxmeTt3snoBa A.T./

[IporpaMma mnpuHATa pPENIEHHEM YYEHOrO COBETA MHCTUTYTA |ENI03HEPreTUKHU,
rpotokos Ne 09 ot 30.05.2023 1.



1. Heab, 3a1a4M U IVIAHUPYEMbIe Pe3yJIbTAThI 00yYeHUsI 110 JUCHUIIHMHE

enbto aucuumianHsl «Bpicmias MaTreMaTHKa» SBIsETCS (POPMUPOBAHUE JHYHOCTU
CTYJEHTA, Pa3BUTHUE €ro CIHOCOOHOCTH K JIOTMUECKOMY W MaTeMaTH4YE€CKOMY MBILIUICHUIO,
OpUOOpETEHNE HABBIKOB pEUIEHMs MaTeMaTHYeCKMX 3a7ad, a Takke (OpMUPOBAHUE
KOMIIETCHIINM, HEOOXOMUMBIX JJIsi HCHOJIB30BAaHUS MaTEMaTHKH B y4eOHOW, HAy4yHOU U
po(heCCUOHATIBHON AESITEIbHOCTH

3ajadyaMy JUCLUIUIMHBI SBJIFOTCS:

. chopMHUpoBaTh y OOYYaIOIIMXCSl TpelicTaBlieHne 00 MIessX U METOAaX BBICIICH
MaTeMaTUKH;

. HAay4UTh 00YUaAIOIIUXCSI METOIaM PEIICHHUS MaTEMaTUHICCKUX 33719,

. c(hopMHUPOBATh HABBIKK y 00YUaIOIIUXCS 110 BEIOOPY METO/Ia PEIICHUs] KOHKPETHOM
MaTEeMaTUYECKOH 3a/1auu;

. MPUBUTh HABBIKA Yy OOYyYalOIIMXCS K PEIICHUIO MPHUKIAIHBIX 3aJad METOoAaMu

MAaTEMAaTH4YCCKOI'O aHajIn3a.

Komnerenuuu, ¢opmupyembie y o0O0ydarolmUXcs, 3allJJAaHUPOBAHHBIC PE3YyJbTaThl
00y4eHUs MO TUCLUUILUIMHE, COOTHECEHHBIE C MHANKATOPaAMU JOCTUKEHUS KOMITCTCHIIHI:

KOI[ N HAUMCHOBAHUC KOI[ 1 HAMMCHOBAHUC 3aHJ'IaHI/Ip0BaHHI>Ie PE3YyIbTaThl 06y‘leHI/IH 10
KOMIICTCHIIMHU HHJUKaTOpa JOCTHKCHUA JUCIHUIIIINHC (3HaTI), YMCTb, BJIaIIGTI))
KOMIICTCHIIM

Oo6menpodeccuonansubie kommereHuu (OI1K)

OIIK-1. Cnocoben OIIK-1.1: ITpumensier 3namo:
UCIO0JIb30BaTh Oa30BbIE MaTE€MaTUYeCKUM anmnapar |- OCHOBHBIE IIOHATHUS U YTBEPKIACHUS JTUHEHHON
3HAHUSA aQHAJIMTUYECKOW T€OMETPUH,  |aJreOpbl
€CTECTBEHHOHAYYHBIX JUHENHON anreOpsl, - OCHOBHBIE MOHATHUS U YTBEPKIACHUS
JUCLUIIIINH B mubdepeHIMaTBEHOTO U BEKTOPHOM aJireOpsl
npodeccuoHanbHOM WHTETPAIIBHOIO UCUUCIIEHUS |- OCHOBHBIE TIOHATHUS U YTBEPKICHUS
JeSITEIbHOCTH, IPUMEHSITh | (YHKIIMHU OJHON NEPEMEHHON |aHAIUTUYECKON FreOMeTpUH
METO/IbI MATEMAaTUYECKOTO - OCHOBHBIE MOHATHUS U YTBEPKICHUS
aHaJIM3a U MOJACIINPOBAHUS, T depeHIMaTbHOTO U HHTErPaibHOIO
TEOPETUUECKOTO U UCYMCICHUS (YHKIIMM OJHOM IIepeMEHHOM
JKCIEPUMEHTAIBHOTO Ymemn:
UCCIIEI0BAHNS - pelarthb 3aauu JMHEHHOH anreOpsl

- pelaTh 3aa4d BEKTOPHOU alreOpsbl

- pemiaTh 3aJa4i aHATUTUYECKON TeOMEeTpUI
- pemiath 3agaun (U HepeHIHaTbHOTO |
WHTETPAIBHOTO UCUUCIICHUS (PYHKIIUU OJTHOM
MEPEMEHHOM

Braoemy:

- OCHOBHBIMHU METOJAMH PEIICHUs 3329
JUHEWHOU anreOpbl

- OCHOBHBIMHU METOJAMH PEIICHUs 33a9
BEKTOPHOU anreOpsl

- OCHOBHBIMH METOJAaMHU PEIICHUs 3a1au
AHAJIMTUYECKON T€OMETPUU

- OCHOBHBIMHU METOJAaMHU PEIICHUs 3aau
nuddepeHIMaIBPHOTO U HHTETPATBHOTO
ucyuCiIeHUs: QYHKIIUHA OJHOU IMepEMEHHON




OIIK-1.2. TIpumensieT
MaTeMaTUYECKuM anmnapar
TeopuH (PYHKITMH HECKOIBKUX
MEPEMEHHBIX, TCOPUU QYHKIUI
KOMILIEKCHOTO TIEPEMEHHOTO,
TEOPHH PSJIOB, TCOPUH
nuddepeHIaTbHBIX YPaBHEHUH

3nams:

- OCHOBHBIE ITOHATHS U YTBEPKACHUS TEOPUU
(YHKLINN HECKOJIBKHUX IEPEMEHHBIX

- OCHOBHBIE IOHATHS U YTBEPKACHUS TEOPUU
(GYHKINH KOMITJIEKCHOT'O IEPEMEHHOTO

- OCHOBHBIE IOHATHS U YTBEPKACHUS TEOPUU
psioB

- OCHOBHBIE MOHATHSI U YTBEPXKAECHUS TEOPUU
OOBIKHOBEHHBIX (P (epeHIInanbHbIX
YpaBHEHUU

Ymemn:

- pemarp 3aJa4u TeOprun GyHKIUN HECKOIBKHIX
MEPEMEHHBIX

- pemarp 3a1a4u Teopun GyHKIUH
KOMILJIEKCHOTO TIEPEMEHHOTO

- pemarp 3aJa4u TEOPUHU PSIOB

- pematb 0OBIKHOBEHHBIE MU hepeHInaIbHbIC
YpaBHEHHS

Braoemy:

- OCHOBHBIMHU METOJIaMH PELICHUS 3aa4
TeOpHH (PYHKIIMHM HECKOJIBKUX NEPEMEHHBIX

- OCHOBHBIMHU METOJIaMM PELICHUS 3aa4
TeOpHH (PYHKIMI KOMIUIEKCHOT'O IIEPEMEHHOTO
- OCHOBHBIMH METOJIaMH PELICHU 3aa4
TEOPHH PsIIOB

- OCHOBHBIMHU METOJIaMH PELICHUS
OOBIKHOBEHHBIX JU(PepeHIInanbHbIX
YPaBHEHUHU

OIIK-1.3. Ilpumenser
MaTeMaTUYECKU anmnapar
TEOPHUH BEPOATHOCTEN U
MaTeMaTU4eCKON CTaTUCTUKU

3nams:

- OCHOBHBIE MOHSTHS U YTBEPKACHUS TEOPUHU
BEPOSATHOCTEMN

- OCHOBHBIE TIOHSITHS U YTBEPKICHUS
MaTeMaTUYECKOM CTaTUCTHKU

Ymemy:

- pelaTth 3aJa41 TEOPUU BEPOATHOCTEMN

- pelaTth 3aJja4u MaTeMaTUYECKON CTaTUCTUKH
Braoems:

- OCHOBHBIMHU METOJIaMH PEIICHUS 3a/1a4
TEOPHUH BEPOATHOCTEN

- OCHOBHBIMHU METOJIaMH PEIICHUS 3a/1a4
MaTeMaTUYECKON CTaTUCTUKU




2. MecTo aucuuniaudbl B cTpykrype OIIOII
JucrunnmHa Bpicas MateMaTtnka OTHOCHUTCS K 0053aTelbHOM 4acTH y4eOHOTO IIaHa

10 HampaBJIeHUIO MOAroToBKU 14.05.02 ATOMHBIE CTaHLIMU: TPOCKTUPOBAHUE, IKCILTyaTallus U
WHXUHUPUHT.

Kon [IpenmecTByrolue IUCUUTUIMHBI (MOAYIIH), [Tocneayroiue TUCUUIIIUHBL (MOIYIIH),
KOMIIETCHIIMHU npaktuku, HUP, np. npaktuku, HUP, np.
OINK-1 MatemaTuueckrue MeTO bl MOIEIUPOBAHUS
(U3NYECKUX MPOLIECCOB

s oceoenus oucyuniuHvl 00yYArOUUICS OOJIHCEH:
3HATh:

* OCHOBHBIC ITOHATHS dJIEMEHTAPHOW MaTEeMAaTHKH;
* OCHOBHBIC IMOHSTHS TJIAHUMETPUH U TE€OMETPHH;

* HayvaJla BEKTOPHOU anreOpsi;

* OCHOBHBIC dJIEMEHTapHbIC PYHKIINH, UX TPadUKH;
* OCHOBBI HaUaJl MATEMaTHICCKOTO aHAIN3a;

YMETb:
* HaXOJUTh 00JACTh ONPeaCIICHUS (DYHKITUH;
* pemaTh IPOCTEHIITNE areOpandecKue YpaBHEHUS;
* pemiaTh IPOCTEHIITNE TPUTOHOMETPHUICCKHE YPABHCHMUS;
* pemaTh IPOCTEHIITNE MMOKa3aTeIbHbIC U JIOTApU(DMUUECKUE YPABHEHUS;
* BBIYHMCIIATH TUIOMIAINA TCOMETPHUYECKUX (DUTYpP: TPEYroJIbHUKA, IapajuieiorpaMmma,
Tparnemuy,
* BBIYUCJIATH TUTOIIAAM ITOJTHBIX TTIOBEPXHOCTEH M 00BEMBI MPOCTPAHCTBEHHBIX (PUTYD:
MHOTOTPAaHHUKOB ¥ TIHPAMH/T;

BJI1aACTh HAaBbIKaAMM.

* TOXJIECTBEHHBIX MPeoOpa30BaHUN anreOpanyecKux BBIPAKEHUN; * TOXKIECTBEHHBIX
npeoOpa3zoBaHUN TPUTOHOMETPUUYECKHUX BBIPAKEHUM.



3. CTpyKTypa u coepkaHue TUCHUILTHHBI

3.1. CTpyKTypa M CUMILIHHBI

OO0mast TpyJ0€MKOCTh AUCIUIUTHHBI cocTaBisieT 25 3auerHeix enununil (3E), Bcero 900
gacoB, H3 KoTophix 406 4YacoB cocTaBiseT KOHTaKTHasi paboTa oOydaromerocs ¢
npernojaBareneM (3aHATHs JIEKIIMOHHOTO Tuma 184 wac., 3aHATHS CEMHUHAPCKOTO THIA
(mpakTHyeckue 3aHAThsA) 222 vac., npueM dk3amena (KITA) — 3 gac.), camocrosTensHas paboTa
obyuatomerocs 386 yac.

Cemectp
. Bcero
Bun yaeOHO# paboThI 4ACOB
1 2 3 4 5
OBHIAA TPYAOEMKOCTD JUCHUTIJINHBI 900 180 216 180 144 180
KOHTAKTHAS PABOTA
OBYYAIOUIET'OCA C 409 103 102 83 64 57
I[TPEIIOJJABATEJIEM, B TOM 4mcie:
JlexumonHnsle 3anaTus (JIek) 184 68 34 34 32 16
[Ipaxruyeckue 3ansatus (I1p) 222 34 68 48 32 40
Cnava sk3amena / 3aueta ¢ oneHkoit (KIT1A) 3 1 - 1 - 1
CAMOCTOATEJIBHAA PABOTA
OBYUAIOLEFOCS (CPC) 386 42 114 62 80 88
[TonroroBka K MPOMEXYTOYHOH aTTeCTAIIUN 105 35 35 35
®OPMA ITPOMEXYTOUYHOMATTECTALMHA Ok 3 €)% 3 Ok
(3a —3auger, 30 — 3a4eT ¢ OIEHKOM, D — DK3aMEH)




3.2. Conep:xxaHue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3fejiaM U BUIAM 3aHATHH

Pacnpenesienne Tpya0eMKOCTH
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1 21 3 4 |56 7 8 9 10 11 12 13 14 15
1. Matpuist u
OTPE/ICTUTEITH. 1o
OIIK-1.1 ’
CucteMsbl 1 8 4 4 16 20, KutP 15
JIMHEHHBIX 3n
YpaBHEHU
2. BexropHas 1
o
anrebpa u OIIK-1.1 ’
P 112 6 6 24 20, | KurP 15
aHAIUTHYECKAs 3
reoMeTpHsI
3. DiileMeHTHI OIlIK-1.1
1 4 2 3 9
TEOPHUU MHOXECTB
4, Anrebpanyeckue OIlK-1.1 lo
P 16 | 2 3 11 ’
CTPYKTYpBbI 20
5. DiieMeHTHI TEOpUU OIlK-1.1 lo
L I T R R 3 9 ’
MHOT'OYJICHOB 20
6. DeMeHTEI OIlK-1.1
N 1 12 8 10 30 20 | KurP 15
JIMHEHHOM anreOpbl
7. Di1leMeHTBI OIlIK-1.1
N 1 6 2 3 11
TEH30PHON anreOphI
8. Benenue B OMKAL ;o,
1. o,
anamm3: pyaxmuan | 1 | 16 8 10 34 x KurP 15
TIpeessl 3)1’
IlogroToBka K
MPOMEKYTOUHOU
POMENTY 1 36 36
aTTECTALMN B
(dopme dK3aMeHa
lo,
OIIK-1.1 20
Crava ’K3aMeHa 1 111’ DK3 40
3n
9. Tuddepennnans lo,
HOC UCUHCJICHUE OIlK-1.1 20
N N 2 6 12 24 42 > | KutP 25
(GyHKIMIT 0gHOM Iz,
TIepeMEeHHOH 3n
OIlK-1.1 lo,
10. UurerpansHoe 2 | 12 | 24 36 72 30 KutP 25




HUCYHUCIICHUC

1,

GbyHKIMH oHON 3n
[IePEeMEHHOI
11. DemeHTHI
(yHKIMOHAIBLHOTO 2 4 8 14 OfK-1.2
aHajM3a
12.
Juddepenunansro lo,
€ UCUHCIICHHUE 6 12 20 38 OIlK-1.2 3o, KutP o5
(GyHKIMI Lz,
HECKOJIKHX 3n
MEePEMEHHBIX
13. OObIKHOBEHHBIE 1
1udpepeHIHaTbHBL 8 16 26 50 OINK-1.2 3(;’ KurP 25
€ ypaBHEHUS
14. Yucnossie u ;2’
(GyHKIMOHATLHEIE 8 12 12 32 OIK-1.2 2/1’ KutP 15
PABI 31
lo,
15. KpatHsie 6 8 12 26 OIIi-1.2 3o, KitP 15
HHTETrpabl 2n,
3n
16. lo,
KpuBonuneiinsie u 3o,
6 8 12 26 OIIK-1.2 KurP 5
MIOBEPXHOCTHBIE 21,
UHTETPANIBI 3n
lo,
17. DneMeHThI 12 16 14 28 T 30, KitP 10
TEOPHUH OIS 2n,
31
18.
Juddepenunansu
bIE YPABHEHUS B 8 12 12 32 OIIK-1.2 KutP 15
YaCTHBIX
MPOU3BOIHBIX
IToaroroBka x
MPOMEKYTOYHO
aTTecTalu B 36 36
(dopme dK3aMeHa
lo,
20,
Craua >K3aMeHa OIK-1.2 30, DK3 40
27,
31
19. Teopus
(ymxupmit 16 | 16 40 72 | omciz | So | KurP 40
KOMIUIEKCHOTO
MIepEeMEHHOTO
20. DnemMeHThI lo,
rapMOHHUYECKOTO 8 8 20 36 OIlK-1.2 2n, | KarP 30
aHanmMsa 3n
21. OnepanuoHHOE
8 8 20 36 OIIK-1.2 50 | KutP 30
HCYHCIICHUE
22. Teopusi 8 | 16 36 60 | omcis | 4% | Kurp 20
BEPOSITHOCTEH 60
23. 4o
MartemaTtuueckas 4 12 26 42 OIK-1.3 60’ KutP 20
CTaTHCTHKA
24. DnemMeHTbl
Teopuu rpagoB U 4 12 26 42 OIK-1.3 KutP 20

AITOPUTMOB




IToaroroBka k
MIPOMEXYTOIHOMN 5 36 36 OIK-1.3 4o,
aTTecTalli B 60
(dopme dK3aMeHa
Cnava sK3ameHa 5 Oxk3 40
Hroro 184 | 222 386 | 108 900
3.3. TemaTn4yecKuii IJIaH JEKIIHOHHBIX 3aHATHHA
Howmep
N TpynoemkocTs,
pasaciia TeMpl JICKIMOHHBIX 3aHsATHU yac
NYCHUIIINHEI )
MartpHuiibl ¥ OTPEIETUTEIIN

1 Anredpa matpui. O0paTHas MaTpuIa. PenieHre MaTpUYHBIX YpaBHEHUIMA 8
Pemenne cucteM ITMHEHHBIX anreOpandecKux ypaBHESHHUH
OCHOBHBIE TIOHATHS O BEKTOpaX
Jlunelinble onepanuu HaJ BeKTopamu. PasioxkeHue BeKTopa 1o 0asucy.

2 CkanspHoe, BEKTOPHOE U CMEIIaHHOE TIPOU3BEICHIUS BEKTOPOB 12
[psimast Ha mI0cKOCTH. JIMHUK BTOPOTO MOPSIKA HA TUIOCKOCTH
[TockocTs 1 mpsiMasi B IpocTpaHCcTBe. [I0BepXHOCTH BTOPOTO MOPSAKA.

[onATHE MHOXKECTBA, YUCIOBBIC MHOYKECTBA, OTIEPALINN HaJl MHOKECTBAMH, TIBOMCTBEHHOCTh U
3aKOHBI 1e Moprana.

3 JexapToBo npon3BeficHre MHOKECTB. OTOOpaKeHUST MHOYKECTB, SKBHBaJCHTHOCTh MHOKECTB. 4
daxTop MHOKECTBO. MOMIHOCTH MHOKeCTBa. Bricka3piBaHus. Jlormueckue onepanun HaJ
BBICKa3bIBaHUAMH. [IpeIuKaThl
MHoxecTBa ¢ OMHAPHBIMHE OTlepanusIMu (anredpanmdeckue CTPYKTYpsl). [ pynmonn, MoHOUA 1
nosyrpymmna. 'omomMopdu3Mel.

I'pynmsl, npumeps! rpymn. KomMmMyTaTuBHBIE © HEKOMMYTATHBHBIE TPYIIIBI, IIMKIHYECKas

4 rpymma, cumMmmerpuueckas rpynma. ['omomopdusm rpynn. HopmansHas noarpyrmna, cMexXHbIe 6
kiaccsl, (hakrop rpyrmmna. Kosbiia u mosis, mpuMepsl.

[Mosne koMmuiekcHbIX yrcen. OnpeaeneHie KOMIUIEKCHOTO YHCIIa, Pa3IuYHble (POPMBI 3aIHCH
KOMIUTEKCHOTO unciia. Orepanny HaJl KOMIUIEKCHBIMU YHCIIaMH.

5 Teopust JeTUMOCTH MHOTOWICHOB OT OJHOH mepeMeHHol. MHoroueH u ero kopau. OCHOBHAS 4
Teopema anreOpsl. PanmoHansHeIe 1po6u. PasnoxkeHue npodu Ha mpocTenme.

JluneliHBIe TPOCTPAHCTBA U TIPOCTPAHCTBA CO CKAJSIPHBIM IIPOH3BEICHIEM

6 JIunetinsre onepatopsl. COOCTBEHHBIE BEKTOPHI I COOCTBEHHBIC YHCIIA JIMHEIHOTO OIepaTopa. 12
Bununeitpie u kBagpaTUIHbBIe (OPMBL. MaTpuIa KBaJpaTUIHOH (HOPMBL.
3HaKoomnpeeneHHOCTh. [IpuBeeHne K KAHOHHYECKOMY BHY.

Hommmneitapie pyHkumn. ConpsHKeHHOE MPOCTpaHcTBO. KoBapuaHTHBIC M KOHTpaBapHAHTHEIC
BeKTOpsI. [lonunmHeliHas QyHKIHS, 3aBUCSIIAS OT KO- ¥ KOHTPaBapPUAHTHBIX BEKTOPOB, €€

7 3aBUCUMOCTDH OT CUCTEMBI KOOPIUHAT. 6
IMonsitue TeH3opa. Onepanny HaJl TEH30PaMU: CIIOKEHUE, TPOU3BEICHUE, TPAHCIIOHHUPOBAHNE,
CHUMMETPUPOBAHUE U aIbTEpHUpPOBaHUE. [IpuMepbl TEH30POB B €BKJIMIOBBIX IIPOCTPAHCTBAX.

TeH30pHbIE NPOU3BEACHUS TUHENHBIX IPOCTPAHCTB.
Oyukmst ogHoH nepeMenHoi. CiocoObl 3amanus GpyHKuA. Oneparuy HaJ GyHKITUSIME.
OcHoBHBIE 37IeMeHTapHbIe (yHKINH. OCHOBHBIE MHOKECTBA 3JIEMEHTAPHBIX (DYHKITHH.

8 Yucnoas nociieI0BaTeIbHOCTh U €€ Mpeen 16
[penen ¢pyHknuu B Touke. beckoHeuHo Maibie U OECKOHEYHO OOIbINNE PYHKIUH B TOYKE
HenpepeiBHOCTD QyHKIME B TOUKe. ToukHu pa3peiBa. «3ameuaTenbHbIe» Tpeaeinl. CpaBHEHHE
0ECKOHEYHO MaJIbIX (DYHKITHI
Omnpenenenue MpOU3BOJHON; €€ TeOMETPUUYECKUI U MexaHnueckuil cMbicit. [IpaBuna
muddepernupoBans. [Ipon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()yHKIIHA

9 JuddepeHnupoBanre HESIBHBIX U TApaMeTPUICCKH 3aJaHHBIX QyHKIWHA. Jlorapudhmudeckoe 6
muddepernupoBanue. [Ipon3BoIHbBIC BRICIINX TOPSAKOB. luddepeHnnan GyHKIun
Teopemsbr o nuddepennupyemsix pyHknusx. [Ipasmio Jlomurans. @opmyna Teitnopa
HccnenoBanme GyHKIMIA U TOCTpOCHUE TPAPUKOB
Heonpenenénnstit nuaterpan. MeToasl UHTETPUPOBAHHUS.

WnTerpupoBanue qpoOHO-paliOHANBHBIX, TPUTOHOMETPHUYCCKIX M HPPAIHOHAIBHBIX (yHKIHH
Omnpenenénnblii uaTerpan. OnpeaeneHue, cBocTBa, popmyna HeroTona-JleiOHuIIa.
10 [TpuGnmKeHHBIE METOIBI BEIYUCIICHHS ONPEACIEHHBIX HHTETPAJIOB. 12

HecoGcTBennsie HUHTETpaJIbl C OCCKOHEUHBIMU npeaciiaMu U OT HEOrpaHUYCHHBIX q)yHKHPIﬁ.
HpI/BHaKI/I CXOOUMOCTH.
HpI/IHO)KeHI/ISI onpeuenéHHoro HWHTCTpaJia.
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Onpenenenne Merpudeckoro npocrpancrsa. Hopma. Ilpumepsl. OTKpHITHIES, 3aMKHYTHIE H
OrpaHUYECHHBIE MHOXKECTBA. BHYTpeHHs s, IpeJebHast, H30JIMpOBaHHas, TPAHUYHAS TOUKH U
TOYKA IIPUKOCHOBEHHSI MHOKECTBA.

OmnpenerneHne TOonoxornIeckoro npocrpancrsa. ®akrop mpocrpancTBo. Cxieiika puryp.
KommnakTHOE MeTpuueckoe npocTpancTBo. [lonHoe MeTpuueckoe nmpocTpaHcTBo. HenpepbiBHbIE
0T0OpakKEeHHsI METPUYECKUX NMPOCTPaHCTB. ['omeomopdusm.

12

YacTHble Mpon3BoAHbIE (PYHKIIMU HECKONBKUX NepeMeHHBIX. [Ipon3BotHas CoXHOW GyHKIMN
n QyHKUMY, 331aHHOM HesBHO. [Ipon3BoaHas o HanpasieHuto. ['paaueHt.

Huddepennman GHII. KacarenbHast mIockocTs 1 HOPMaJb K TOBEPXHOCTH.

OKcTpeMyM (QYHKIMH HECKOJIBKUX MEPEMEHHBIX

13

JuddepeHnunanbpaple ypaBHEHHUS IEPBOTO HOPSIKA: C Pa3/IeNIOIINMHUCS TEPEMEHHBIMH,
OJTHOPOJIHBIE, JINHEHHbIe, ypaBHeHUs bepHyiuin, B moyHbIX auddepennuanax. 3agada Komm.
JuddepeHnyansHple ypaBHEHHS BBICIINX MOPSIKOB: YPAaBHEHUS, TOITYCKAIOIUE TOHWKCHUE
HOPSAKA, JTUHEHHBIC OTHOPOAHBIE U HEOXHOPOIHBIC YPABHEHHS.

Cuctemsl mudQepeHIHaTbHbIX YpaBHEHUH

14

UYucnossie paasl. [Ipu3Haku CXOOMMOCTH 3HAKOTIOIOKUTEIFHBIX YHCIOBBIX PSIIOB
3nakonepemMeHHbIe paasl. [Ipu3Hak JleitOnmma.

OynaKmoHaNBHbIE psagpl. O0macTs cxoguMoctd. CTeneHHbIe psaabl. Teopema Abermst. Psapr
Telinopa u MakiopeHa.

[punoxeHus CTeNEHHBIX PSIOB: MPUOIMKCHHOE BRIYUCICHIE 3HAUCHUH QYHKIMIA U
ONpeIeIEHHBIX UHTETPAJIOB, penieHre 3anaun Komm.

15

JIBOIHOM MHTErpall: ONPEACICHUE, CBOMCTBA, IPUIIOKCHMUS.
TpoliHOM HHTErpal: ONpEeJICHUE, CBOWCTBA, IPUIIOKEHUSL.

16

KpuBosnHeitHbIe HHTETpaJIbl: ONpeieleHUe, CBOWCTBA, IPUIIOKECHNUS.
IToBEepXHOCTHBIE HHTErPaJIbl: OIPEICIICHUE, CBOMCTBA, IPUIOKEHUSL.

17

OcHoBHbIE TIOHATHUS TeopuH mosst. CkansgpHoe nosie. BekTopHoe nore.
ITotok BekTopHOTO MoJsA. Popmyna Octporpaackoro-I'aycca.
JluBepreHnys 1 MUPKYJISIIus BeKTopHOTo nomst. @opmyina Crokcea.
Potop. Onepatop I'amunbsroHa. OCHOBHBIE BUbI BEKTOPHBIX MOJIEH

18

Knaccudukamnms ypaBHeHHH ¢ 9aCTHBIMH MPOU3BOIHBIMU 2-TO MOPSIIKA.

YpaBHEHUS THIIEPOOIMUECKOT0, TapadOINIECKOT0 U IUTUIITHIECKOTO THIIOB

ITocTanoBKa OCHOBHBIX KpaeBbIX 3a/1a4 IS JIMHEHHBIX An(depeHIIaIbHbIX yPaBHEHUH 2-T0
nopsiika. OCHOBHBIE METOZIBI PElIeHNsI ypaBHEHUH MaTeMaTHIECKOH (QU3HKH.

19

Jlueun 1 001aCTH Ha KOMIUIEKCHOM TNIOCKOCTH U MX N300pakeHHe

@OyHKIMM KOMIUIEKCHOTO riepeMeHHoro. JnddepennupoBanne GpyHKINii KOMIIIIEKCHOTO
nepemeHHoro. Y cnosus Komu-Pumana

I'eomeTpHUecKHil CMBICT MOTYJIS M apTYMEHTa IIPOM3BOTHON (QYHKIIMH KOMIUIEKCHOTO
nepeMeHHoro. MuTerpupoBanue (yHKIMNA KOMIICKCHOTO epeMeHHoro. MHTerpanbHast
¢dopmyna Komu

UYucnossle pasl. Psaaer Teitnopa u Jlopana. Oco6sie Touxu. Teopema Komm o BerueTax.
BplunciieHue KOHTYPHBIX HHTErPaIOB ¢ IIOMOIIBIO BBIYETOB. BbluKCiIEeHE HHTErpanioB OT
BEIIECTBEHHBIX (DYHKIMH

16

20

[Teproandeckue BEIMUUHBI 1 TApMOHHYECKUH aHAIIH3.
Pasnoxenne Qpynknuii B psag @ypee. Hemomasie psagst dypre.
WnTterpan @ypbe Kak MpeenbHblil ciydail psjga @ypse

21

Meroj oneparioHHOT0 HcuncieHus. [IpeodpazoBanue Jlamiaca. HaxoxxaeHnue n3oopakeHnit
BoccranoBnenue opuruHana 1o n3o0paxeHHIo

[TpumeHeHne onepalMoHHOTO UCYKCIIEHNS B pelleHnH 3a1aui Koy 1t 0ObIKHOBEHHBIX
nuddepeHnranbHEIX YpaBHEHUH U HX CHCTEM.

22

OcCHOBHBIE TIOHATHSI KOMOMHATOPHUKH

IIpocTpaHCcTBO ByIeMEHTapHBIX NCX0A0B. COOBITHE B €T0 BEPOIATHOCTD. [ eoMeTpuieckas
BEPOSITHOCTh. Y CJIOBHASI BEPOSITHOCTh

dopmyna noiaHOU BepositHocTH. Popmyna baiieca. Cxema ucnbitanuii beprynnu
JIuckpeTHble ciiydaiiHble BETMYUHBI U UX XapaKTEPUCTUKH

HemnpepbIBHBIE CiTy4aifHbIe BEJIMIUHBI U UX XapaKTEPUCTUKHI

23

I'enepanpHas 1 BEIOOpOYHAS COBOKYIHOCTH. CTaTHCTHYECKOE pacIpeiesieHie BEIOOPKH.
Omnupudeckast pyHkuus pacrpenenenus. [1ouron u ructorpaMma.

CraTtucTuuecKue OLeHKH MapaMeTpOB paclpeeIeHuUs!

Br100pouHbIe YHCIIOBbIE XapaKTEPUCTUKH. JlOBEpUTEIbHBIE HHTEPBAIIBI

Craructuueckas nposepka runote3. OyHKIKMOHAIbHAS, CTATUCTUYECKAS U KOPPEJIALUOHHAS
3aBUCUMOCTH

24

I'padsl, OCHOBHBIC OHATHS TCOPHH TPadoB (MAPIIPYTHI, LK, TYTH, IUKIB). Buabl rpados:
MIPOCTOM, SHIIEPOB, CBA3HBIA U TAMUILTOHOB TPadbl.

®dopmyna Ditnepa. JlepeBbsi. AITOPUTM MTOUCKAa MUHUMAIILHOTO OCTOBHOTO JiepeBa. AJITOPUTMBI
Ha rpadax. [Tonstue anropurma. BeranciumocTs. CII0)KHOCTh BBIYUCITIEHUH. [loHATHS O
MTOJTMTHOMHAIIFHOM W SKCHOHEHIIHATHHOM aJITOPUTMAaX.
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3.4. TemaTu4yecKui NJIAH NPAKTUYECKHUX 3aHATHI

Howmep
paszena
JUCHUITIINHBI

TeMbl TpaKTUYECKUX 3aHATUI

TpynoemMKocCTs,
qac.

1

Martpuipl 1 onpeeuTeNH
Anrebpa matpun. O6partHast MaTpula. PemieHne MaTpU4YHbBIX YpaBHEHUH
Pentenue cucteM IMHENHBIX anreOpandeckux ypaBHEHHH

Jlunelinble onepayy HaJ BekTopaMu. PazioxeHne BekTopa 1o 0asucy.
CkamsipHO€, BEKTOPHOE U CMEILIaHHOE IPOU3BEICHNUS BEKTOPOB
IIpsimas Ha mIOoCcKOCTU. JIMHUM BTOPOro MOPsLIKA HA INIOCKOCTH
ITnockocTe 1 mpsAMas B mpocTpaHcTBe. [IoBepXHOCTH BTOPOro MOpsAKA.

YHucnoBsle MHOXKECTBA, ONIEpalliy HaJ MHOKECTBaMH, IBOMCTBEHHOCTh M 3aKOHHI e Moprana.
JlexapToBo npousBeAeHre MHOKeCTB. OTOOpaskeHUsT MHOYKECTB, SKBUBAJIEHTHOCTh MHOYKECTB.
®akTop MHOkKeCTBO. MOITHOCTh MHOKeCTBa. Bricka3biBanus. Jlornueckre onepamnuu Haj
BbICKa3bIBaHUSMU. [IpennkaTel

Paznuunsie (I)OprI 3aIlliMCU KOMIIJICKCHOTI'O YHCJia. Onepaunm HaJl KOMIIZICKCHBIMHA YHUCJIaMH.

MsHorousieH u ero KopHu. PannonansHeie 1pobu. Paznoxenue npodu Ha npocreiimme.

JInneitnsie onepaTopsl. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE YHCIIA INHEHHOTO OoIepaTopa.
Bunuuelinble n kBanpaTHYHbie GOpMbL. MaTpuna KBagpaTHdHoi Gpopmel. [IpuBeneHue k
KaHOHUYECKOMY BUAY.

Onepauml HaJ TCH30paMu: CJIOKCHUEC, TPOU3BCIACHUC, TDAHCIIOHUPOBAHUE, CUMMCTPUPOBAHUC
1 aJIbTCPHUPOBAHUC. TeHSOpHBIe IIPOU3BCACHU S JIMHEHHBIX IIPOCTPAHCTB.

UYncrnosasi MocIe10BaTeIbHOCTD U €€ TIpesiel
[Mpenen ¢pynkiyum B Touke. beckoHeUHO Mable 1 GecKOHEUHO OoMbIINe (YHKIMN B TOUKE
HenpepsiBHocTh pyHKInHU B Touke. Touku pa3pbiBa. «3aMedaTeIbHBIC) NPEIEIbl.

[Mpasuna nudpepennnposanus. [IponsBogHas CIOXKHON HYHKIHH.

HuddepennmpoBanrie HEABHBIX U lTapaMeTPUYECKH 3aaHHbIX QyHKIMH. Jlorapudmuueckoe
muddepernupoanue. [IponsBoaHbIe BEICIUX NOPakoB. Juddepernnan GpyHKmum
[pasuio Jlommrans. MccnenoBanue GpyHKIWIA U TOCTpOEHHE IPahUKOB

12

10

Heomnpenenéunplit uHTErpai. MeToasl HHTErPUPOBAHUSL.

WurerpupoBanue 1poOHO-pallMOHABHBIX, TPUTOHOMETPUUECKUX U UPPAIIMOHANIBHBIX (QYHKIIMA
OmnpenenEéHHBINA HHTETpAL.

HecoOcTBeHHbIE HHTETPAJIbI ¢ OECKOHEYHBIMHU TIPEeSIaMU M OT HEOTPaHUYCHHBIX (YHKIHMH.
IMpuno>xeHus onpeAenéHHOro UHTErpaa.

24

11

OTKpBITHIE, 3aMKHYTHIE ¥ OTPaHWYEHHbIE MHOXKECTBA. BHYTpeHHS, IpeenbHas,
W30JIMPOBaHHAs, TPAaHNYHAsI TOYKH ¥ TOYKA MPUKOCHOBCHUSI MHOXKECTBA.

KommakTHOE MeTprieckoe npocTpancTBo. [lonHoe MeTpuueckoe nmpoctpaHcTBo. HenpepriBHbIE
0TOOpaKEeHNUSI METPUIECKHX ITPOCTPAHCTB. | 'oMeoMopdhu3m.

12

YacTtHble MPON3BOAHBIE (YHKIIMHA HECKOIBKIX epeMeHHBIX. [Ipon3BoHas c10xKHOHN QyHKINH
1 GYHKINH, 3aJJaHHON HesiBHO. [Ipon3BoHas o HampasieHuo. I pagueHt.

Juddepennman GHII. KacatenpHas MI0CKOCTh M HOPMaITh K TOBEPXHOCTH.

OKcTpeMyM (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX

12

13

Juddepennnanbable ypaBHEHUS TIEPBOTO TOPSIKA: C Pa3ACISIONUMUICS TIEPEMEHHBIMH,
OJHOPOJHBIE, TNHEHHBIE, ypaBHeHM bepHyyn, B monHbIX quddepernmanax. 3anada Komm.
Juddepennnanbable ypaBHEHUS BBICIINX MOPSIIKOB: YPaBHEHMSI, TOMYCKAONHE TIOHNKEHUE
MOpAJIKa, JIMHEHHbIE OAHOPOAHbIE U HEOAHOPOIHbIE YPAaBHEHUSI.

CucteMsl mudQepeHIranbHbIX YpaBHEHUH

16

14

[Ipu3HaKy CXOAUMOCTH 3HAKOMOIOKHUTEIBHBIX UUCIOBBIX PSI0B

3nakonepemenHsle paabl. [Ipu3Hak JleiiOnuna.

®dynaxunoHanbHbe psaabl. O01aCTh CXOJUMOCTH.

Crenennsle psabl. Teopema AGens. Pswt Teitnopa u MakiopeHa.

[TputoskeHns cTeNeHHBIX PsIOB: NPUOIMKEHHOE BEIYMCICHUE 3HaUeHUH QyHKIUHT 1
OIpeIeIEHHBIX HHTETPaJIoB, pemenue 3aaadn Kommn.

12

15

JIBoliHO# MHTErpas B JEKapTOBOM U MOJISIPHOM CHCTEMaX KOOPIUHAT.
TpoliHO¥ HHTETpaN B IEKAPTOBOH, IIMITUHAPUICCKON U CHEPUIECKON cHCTEMaxX KOOPIMHAT.

16

KpuBonuHelinbie nHTETpaibl 1-ro 1 2-ro poja.
IToBepxHOCTHBIE HHTETPaJbI 1-ro 1 2-TO poja.

17

CkamspHoe nose. JINHUH 1 TOBEPXHOCTH YPOBHSA, IPOU3BOAHAS IO HATIPABICHHUIO, TPAHCHT.
IToTok BekTopHOTO MO PopMmyna OcTporpaackoro-I'aycca.
JmBepreHyst v MPKYJIAIHs BeKTopHOTro noist. @opmyna CTokca.




Potop. Onepatop I'amunbroHa. OCHOBHBIC BHBI BEKTOPHBIX MOJICH

YpaBHEHUS THIIEPOOINIECKOTO0, TapaboINIECKOTO U AIUTHIITHYECKOTO THIIOB

MeTobl penIeHns ypaBHEHUH MaTeMaTHIECKON (PU3UKH.
JluHun 1 001aCTH Ha KOMIUIEKCHOM TUIOCKOCTH U MX N300pakeHHe
OyHKIINHI KOMIUIEKCHOTO IepeMeHHoro. Jnddepenmupoanne GpyHKINH KOMIUIEKCHOTO
nepemeHHoro. Ycnosus Komu-Pumana
19 WnrerpupoBanne GpyHKIMi KOMIUIEKCHOTO IiepeMeHHoro. VHrerpanbhas hopmyna Komu 16
Yucnossie psabl. Psnsl Teitnopa u Jlopana. Oco6sie Touku. Teopema Kormm o Bbruerax.
Brruncnenue KOHTYPHBIX HHTETPajioB ¢ IOMOIIbIO BEIYETOB. BeIuncieHre HHTErpaioB oT
BEIIECCTBEHHBIX (DYHKLUI
20 Paznoxenne pynkuuii B psg @ypre. Henonueie psiast ypoe. 8
WNurerpan @ypbe Kak npeaebHbli caydyai psjga Oypee
[Ipeobpa3zopanue Jlamnaca u ero cBovicTBa. HaxoxaeHue n3o0paxeHuit
21 BoccraHoBneHue opuruHana 1no u300pakxeHuIo 8
[TpumeHeHne ONEepaMOHHOTO UCYHCIICHNS B peIICHNH 3agadu Ko 11t 0ObIKHOBEHHBIX
mrddepeHnrnanbHEIX YpaBHEHUH U MX CHCTEM.
OcHoBHBIE POPMYITEI KOMOHMHATOPHUKH
CoObITHE 1 €T0 BEpOATHOCTh. | eoMeTpruecKast BEpOSATHOCTh. Y CIOBHAs BEPOSATHOCTD
22 ®opmyna noiaHo BepostHocTH. Dopmyna baiieca. Cxema ucnsitanuii bepuynnu 16
JlMcKpeTHbIe CITydaiiHble BEIMYMHBI M MX XapaKTEPUCTHKN
HenpepsIBHbIE cllydaiiHble BENUYHHBI M HX XaPaKTEPUCTHKA
I'eHepanbHas 1 BBIOOpOUYHAst COBOKYMHOCTH. CTaTHCTHUECKOE paclpe/ielieHHe BEIOOPKH.
Omnupudeckas GyHKIuUs pacnpeaeneHus. [IoJMron u ructorpaMma.
23 CraTtucTiuecKue OIeHKH apaMeTpOB paclpeIesIeHIs 12
BbI00pOUHBIE YHCIIOBBIE XapaKTEPUCTUKH. JlOBEpUTEIbHBIE HHTEPBAIIBI
Craructuueckas nposepka runote3. @yHKIHOHAIbHASA, CTATUCTUYECKAs M KOPPEJIALUOHHAS
3aBHCUMOCTH
OCHOBHBIE MOHATHS TEOPUH I'padoB (MapIIPYThI, LEIH, ITyTH, LIUKIIBI).
24 Bunsl rpadoB: mpocToid, 31IepoB, CBA3HBINA U TAMIIIBTOHOB TpadBbl. 12
®opmyna Jinepa. epeBbs. ANTOpUTM MOUCKAa MUHUMAJIBHOTO OCTOBHOTO JiepeBa. AJITOPUTMBI
Ha rpadax.
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3.5. TemaTu4eckuii Ij1aH Ja00paTOPHBIX padoT
JlanHbIi BUA pabOTHI HE NPEYCMOTPEH YUEOHBIM INIAHOM
3.6. CamocTosiTesibHAs padoTa cTyIeHTa
Howmep
a3aciia T JTOCMKOCTDb
p Bun CPC Conepxanne CPC Py ’
JUCIIATLT gac.
HWHBI
Marpuliibl 1 onpeaenuTenu
[M3y4eHue TeopeTuIecKoro
Anrebpa matpun. O6parHast MaTpula. Pemenne MaTpuIHbIX
1 MaTepHana, HOAr0TOBKa K ., 4
ypaBHEHUI
MPaKTUYECKUM 3aHITUAM N .
Pemenne cucreM JMHEHHBIX alreOpandeckuX ypaBHEHHH
JluneliHble onepaluy HaJ BEKTOpaMHU. Pa3noxkeHue BekTopa 1o
6azucy.
M3ydyenue TEOPETHYECKOT 0
CkansipHO€, BEKTOPHOE U CMELIAHHOE POU3BEICHUS BEKTOPOB
2 MaTepuana, MOATOTOBKA K 6
Ipsimas Ha miockocTu. JIMHUK BTOPOro NopsaKa Ha INIOCKOCTH
MPAaKTUIECKAM 3aHSITHIM
IInockocts u npsiMast B mpocTpancTse. [ToBepxHOCTH BTOPOTO
MTOpSAKA.
UmncaoBele MHOXKECTBA, ONIEpaIliy HaJl MHO)KECTBAMH,
JBOWCTBEHHOCTH M 3aKOHBI e MopraHa.
M3yuenue TEOPETUIECKOTO
JlexapToBo mpou3BeAeHre MHOKeCTB. OTOOpakeHUST MHOYKECTB,
3 Mmarepuana, IMOArOTOBKA K 3
SKBHUBAJICHTHOCTb MHOXKECTB. DAKTOp MHOXkKECTBO. MOIIHOCTB
MPaKTUYECKUM 3aHITHAM
MHOecTBa. Bricka3biBanus. Jloruueckue onepanuu HaJ
BbICKa3bIBaHUSIMU. IIpeauKatsl
M3yuenne Teoperndeckoro|[lone koMIuiekcHbIX uncen. OnpeaencHie KOMIIEKCHOTO YUCTa,
4 Marepuana, [OATOTOBKA K| Pa3lIuuHble (GOpPMBI 3aIUCH KOMILIEKCHOTO uncna. Onepanuu Haj 3
MPaKTUYECKUM 3aHITUAM KOMILIEKCHBIMH YUCIIAMH.
IM3yuenue TeopeTrdeckoro| MHOTOWICH 1 ero KopHHU. PanmonansHeie Apo6u. Paznoxenne npobu
5 Marepuaia, IOATOTOBKAa K HA IMPOCTEHIINE. 3
MPaKTHIECKUM 3aHSITHSAM




CoOCTBEHHBIE BEKTOPHI H COOCTBEHHBIC YHCIIA JIMHEHHOTO

M3yuenne TEOPETHYECKOT 0| o1IepaTopa.
6 MaTepuana, IOAroToBKa K bminHelHbIe 1 KBagpaTHdHble popmbl. MaTpua KBaapaTHIHON 10
MPaKTUYECKUM 3aHITUAM (opmsbl. 3HaKoOIpeaeneHHOCTh. [IprBeieHne K KAHOHUYECKOMY
BUTTY.
M3yuenne Teoperndeckoro|Onepanuy Haja TeH30paMU: CIIOKEHHE, IIPOU3BECHHUE,
7 Marepuana, TOATOTOBKa K/ TPAHCIOHMPOBaHME, CAMMETPHPOBAHKE U aIbTEPHUPOBAHHE. 3
MPaKTHYECKUM 3aHATHAM Ten3opHbIe IPON3BEACHUS INHEHHBIX IPOCTPAHCTB.
YucnoBas NOCIEN0BATENBHOCTD U €€ Tpeel
M3y4yenue TeopeTndeckoro|[Ipenen ¢pyHkunu B Touke. beckoHeuHo Manbie 1 6ECKOHETHO
8 Marepuana, TOATOTOBKA K| 6OJbIHe QYHKIME B TOUKE 10
MPaKTHIECKUM 3aHATHAM HenpepsiBHOCTS pyHKINHN B TOUKE. TOUKH pa3psiBa.
«3aMeuaTeIbHbIC) IPEIEIBL.
[pasuna quddepernnpoBanus. [IponsBomHast cI0KHOHN QyHKIHH.
Mayucnue TEOpETHIECKOrO I[I/ICI)(I)CpueHL[I/IPOBaHI/Ie HESIBHBIX U TAPaMETPUIECKH 3aJaHHBIX
¢ynkui. Jlorapupmudeckoe audpdepenuuposanue. [IponsBoansie
9 Marepuaia, IOATOTOBKA 24
BBICIINX TOpsiAKOB. [uddepennunan GyHxkunu
MPaKTHYECKUM 3aHSITUAM .
[pasuio Jlonurans. McciaenoBanue QyHKIUI U IOCTPOCHUE
rpauKoB
Heonpenenénuelii nuaTerpan. MeTo sl HHTETPUPOBAHUSL.
HuTerpupoBanue qpoOHO-pallMOHANBHBIX, TPUTOHOMETPUYECKHX U
3yuenue TEOPETHUYECKOTO| HPPAIIMOHATBHBIX (QYHKIHN
10 MaTepuana, HOAroToBKa K OmpenenéHHBIN HHTETPAI. 36
MPaKTHIECKUM 3aHATHAM HecoOcTBeHHbIE HHTETpATBI ¢ OECKOHEYHBIMH TIPEAEIaMU 1 OT
HEOTPaHUUYCHHBIX (QyHKIUH. [IpHiokeHus onpeaeaéHHoOTo
HHTETpaja.
OTKpBITHIE, 3aMKHYTHIC M OTPaHUYEHHbIE MHOKECTBA. BHyTpeHH 1,
Msyucuue TEOpETHIECKOrD IIpeenbHast, N30JIMPOBaHHAs, TPAHNYHAS TOYKH M TOUKA
MIPUKOCHOBEHHSI MHOKECTBA.
11 Marepuaia, IOArOTOBKA K 8
KomnaktHoe MeTpuueckoe mpocTpaHcTBo. IlonHoe MeTprudeckoe
MPaKTHYECKUM 3aHSATUSAM
npocTpaHcTBO. HenpepriBHBIE 0TOOpaykeHUS METPHUUECKUX
npocTpaHcTB. ['oMmeoMopdusm.
YacTHble IPOU3BOJIHbIE QYHKIIMU HECKOJIBKHUX MEPEMEHHBIX.
Wsyuenue TEOPETHUECKOTO [TpousBoyHas ciokHO# QyHKIUH U QYHKLUH, 32laHHON HESIBHO.
12 MATCDHATA, TIONTOTOBKE K [IpousBosHast M0 HaNpaBJICHUIO. [ pagueHT. 20
Huddepernnan GHII. KacarenpHas mI0CKOCTh U HOPMaib K
MPaKTHIECKUM 3aHATHAM
TIOBEPXHOCTH.
OkcTpeMyM (YHKIIMH HECKOIBKHX MEPEMEHHbIX
Juddepennnanbaple ypaBHEHHMS IEPBOTO TOPSAKA: C
Pa3eNAI0INMHUCS IEPEMEHHBIME, OJHOPOIHBIC, TMHEHHBIE,
IN3yueHnue TEOPETHYCCKOr 0| ypaBHeHH bepHym, B momHbIX auddepennuanax. 3agada Komm.
13 MaTepuana, moaroroBka K JuddepeHmansHple ypaBHEHHUS BBICIINX HOPSIKOB: ypaBHEHNS, 26
MPaKTHYECKUM 3aHSITHSIM JIOITyCKAIOIITHe MOHMKEHUE TTOPSIKa, THHEHHBIE OJJHOPOJHBIE U
HEOJTHOPOJHBIC yPaBHECHHUSI.
Cuctemsl mudQepeHInaIbHbIX YpaBHEHUH
[Ipu3HAKHM CXOANMOCTH 3HAKOOJIOKHUTEIBHBIX YHUCIOBBIX PSI0B
3HakonepemMeHHbIe psabl. [pu3nak JleiiOrua.
M3yueHue TEOPETHYCCKOro| DyHKIIMOHAIBHBIE Psibl. O0IaCTh CXOTUMOCTH.
14 Mmarepuana, noaroropka K Crenennsie psjabl. Teopema A6Gens. Pssl Teitnopa m MakiopeHa. 12
MPaKTHYECKUM 3aHATHAM [IpuitoskeHns CTETNIEHHBIX PSIOB: MPUOIMKEHHOE BEIYUCICHUE
3HaueHUH QYHKINH 1 onpeel€HHBIX HHTErpalloB, pellieHne 3aaun
Kommn.
M3yueHue TeopeTndeckoro| JIBoiHON HHTerpal B A€KapTOBOH U MOJIIPHOM cUCTeMax KOOpPAMHAT.
15 Marepuana, MOAroTOBKa K| TpoilHOi mHTerpai B 1eKapTOBOH, HUIMHAPUYECKOH U cheprueckoit 12
MPAaKTHYECKUM 3aHATHUAM cucTeMax KOOpJAUHAT.
N3ydyenue Teoperndeckoro| KpuBonuuelinsie nHTETpaisl 1-ro u 2-ro poxa.
16 Mmarepuana, moaroroska K IloBepxHOCTHBIE MHTETpasl 1-To u 2-ro pofa. 12
MPaKTHIECKUM 3aHSITUAM
CkanstpHoe nose. JINHUY U TOBEPXHOCTH YPOBHS, IPOU3BOAHAS IO
N3y4yenue TEOPETHYCCKOIO| HATIPABJICHHUIO, TPAIUCHT.
17 MaTtepuana, noaroroBka K Ilotox BekropHoro nomust. @opmyna Octporpaackoro-I'aycca. 14
MPaKTHIECKUM 3aHSITUSAM JluBepreHnys 1 LUPKyYJIsinus BekTopHOro nomns. @opmyna Crokca.
Potop. Onepatop I"'amunbroHa. OCHOBHBIC BUBI BEKTOPHBIX MOJICH
M3y4yenue TEOpeTHYECKOro| Y paBHEHHS TUIIEPOOTHIECKOT0, TAPadoIMIECKOTO U
18 Marepuanga, IOArOTOBKA  K|3JUIMITHYECKOTO THUIIOB 12

MMPAaKTUYCCKUM 3aHATHUAM

MeTobl penieHns ypaBHEHUH MaTeMaTHIECKON (PU3UKH.




JIvauu 1 001aCTH HA KOMIUIEKCHOH TNIOCKOCTH U UX U300pakeHne
OyHKIIMHA KOMITIEKCHOTO TepeMeHHoro. Juddepenimporanue
(yHKIIMH KOMIUTIEKCHOTO TiepeMenHoro. Y cioBus Komu-Pumana
I'eomeTrpuueckuii CMBICT MOAYJIS M apryMEHTa IPOU3BOIHOM
(YHKIIMH KOMIUIEKCHOTO EPEMEHHOTO. 40
WurerpupoBanne GpyHKINI KOMIUIEKCHOTO IIEPEMEHHOTO.
Wnrerpansras gpopmyna Kommn

Yucnossie psabl. Psanel Teitnopa u Jlopana. OcoOsie Touku. Teopema
Kommu o BelueTax. BeruncieHnne KOHTYpHBIX HHTETPAJIOB € TIOMOIIBIO
BBIYETOB. BIUNCIICHNE HHTETPAJIOB OT BELIECTBEHHBIX (DYHKIMH

M3yueHnue TEOPETUYECKOTO|
19 MaTepuaia, IOJArOTOBKa
MPAaKTUYECKUM 3aHITUAM

IM3yueHnue Teoperuyeckoro| Pasnoxenue ¢pynknuii B psn @ypne. Henonnsie psuer Oypre.
20 marepuana, noarotoska k| MHTrerpam @ypre Kak npenenbHbli cirydai paga Oypee 20
MPAaKTUYECKUM 3aHITUAM

[Ipeobpa3zosanue Jlamnaca u ero cBoiicTBa. Haxoxaerue

M3ydeHne TEOPETHYECKOT 0| U300 pasKECHHIA
21 Marepuana, IOAroTOBKa  K/BoccTaHOBIEHHE OpUTHHAIA IO U300PaKEHUIO 20
MPaKTHYECKUM 3aHATUAM IIpumeHeHHe onepalliOHHOrO UCYHCIIECHH B pellicHnH 3agaun Komm

JUIs1 OOBIKHOBEHHBIX U QepeHIINATIBHBIX YPABHEHHH 1 UX CHCTEM.

OcHoBHBIE (POpMYJIIBI KOMOUHATOPUKH
CoObITHE U ero BepoaTHOCTh. ['eoMeTprueckast BEpOSATHOCTb.

M3y4yenue TEOPETHYECKOIO| Y CIIOBHASI BEPOSATHOCTD
22 Marepuanga, IHoAroroBka K dopmyna noiaHoi BepostHocTH. Popmyna balieca. Cxema 36
MPaKTHIECKUM 3aHATHAM ucneltannii bepaynmm

HI/ICKPCTHHQ CHy‘IaﬁHBIe BCJIMYMHBI U UX XaPAKTCPUCTUKHU
HerepBIBHLIe CHy‘IaﬁHHe BCJIMYMHBI U UX XdPAKTCPUCTUKHN

I'enepanbHas u BEIOOpOUYHAst COBOKYMHOCTH. CTaTHCTHUECKOE
pacIipeseneHye BHIOOPKH.
Omnupudeckas GyHKIus pacnpeaeneHus. [IoJuron u ructorpaMma.

3yuenne TEOPETHUYECKOTO
CTaTHCTHYECKHE OLCHKH MApPaMETPOB PACIIPEICICHHS
23 MaTepuana, MOATOTOBKA K 26
Br160pOUHEIE YHMCIIOBEIE XAPAKTEPUCTUKHU. J[OBEPUTENLHEIE
HpaKTI/IquKI/IM 3aHATUAM
I/IHTepBaJILI

Craructuueckas mposepka runore3. OyHKIMOHATIBHAS,
CTaTHCTUYECKAS. U KOPPEJILIMOHHAsI 3aBUCUMOCTH

OCHOBHBIE MOHSTHSI TEOPUH IpadoB (MapUIPYTHL, LIENH, IIYTH,

M3yuenue TEOPETHYECKOTO| LIUKJIEI).
24 Marepuana, IOAroToBKa K Buusl rpadoB: mpocToi, 3#nepoB, CBA3HBIN M TaMHIBTOHOB Ipadsbl. 26
MPaKTUUYECKUM 3aHATHIM ®opmyna Jinepa. [epeBbs. AITOpUTM NOMCKa MUHUMAJIbHOTO

OCTOBHOTO JiepeBa. AIrOpUTMBI Ha rpadax.

Bcero 386

4. O0pa3oBaresibHbI€ TEXHOJOTHHU

[Tpu mpoBeneHUH ydeOHBIX 3aHATUH HCIOJB3YIOTCS TPAIUIIMOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTHH - JICKIUU B COYCTAHWUH C MPAKTUICCKUMHU 3aHATHSIMHU, CAMOCTOSATEIHPHOS H3yUCHHUE
ONpEeNCNEHHBIX pa3NeioB. Takke HCIOJIB3YIOTCS Takhe 00pa30BaTEIbHBIC TEXHOJOTHH, Kak
JCKIMU-BU3yaAIM3allMM W TMPAKTHYECKHE 3aHATHS B (OopMe HABBIKOBOIO TpPEHHUHTA.
Ucnons3ytores pecypesl LMS Moodle.

5. OueHuBanue pe3yJibTATOB 00y4eHHUS

OueHuBaHue pe3yJbTaTOB OOyYEHHsS] MO JUCHUIUIMHE OCYIIECTBISIETCA B paMKax
TEKYILEr0 KOHTPOJISl yCIIEBAEMOCTH, MTPOBOAUMOTO 10 OayuibHO-perThuHroBoi cucteme (bPC), u
IPOMEKYTOYHOM aTTECTALMH.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISIETCS B TEYEHUE CEMECTPA, BKIKOYACT
KOHTPOJIb CaMOCTOSITENIbHOM paboThl 0Oydalomuxcsi B YCTHOW Qopme, NpOBEICHHE
TECTUPOBAaHUS (KOMIIBIOTEPHOT0), KOHTPOJIbHBIE paboThl. MTOroBOW OLIEHKOW pPE3yJabTaToOB
OCBOCHMS JUCLUIUIMHBI SBJISIETCS OLICHKA, BBICTABICHHAass BO BpEMS IPOMEXKYTOYHOU
aTTectauMu oOyvaromierocsi (dK3aMeHa) C YYEeTOM pe3yJlbTaTOB TEKYIIEro KOHTPOJIS



ycrneBaemocTtu. [IpomexxyTouHas arrectaiusi B opMme dK3aMeHa MPOBOJUTCS B MHUCbMEHHOM
Buje. Ha sk3amMeH BBIHOCSTCS TEOPETHUYECKHME M TMpPAKTUYECKUE 3aJaHus, NMpopaboTaHHBIE B
TEYEHUE CEeMEeCTpa Ha YYeOHBIX 3aHATUAX M B TPOILECCE CaMOCTOSTEIbHONH padOThI
oOy4Jaronuxcs. JK3aMEHalMOHHbIE OMJIETHI COIEpkKAT JBa 3aJaHUs TEOPETUYECKOIO XapakTepa
U JIBa 33J[aHUs1 IPAKTUYECKOTO XapaKTepa.
OOoO1IeHHBIE KPUTEpUM U IIKAJIa OIECHUBAHUS

ypoBHS  C(HOPMHUPOBAHHOCTHU

KOMIICTCHIIM (I/IHI[I/IKaTopa JOCTHIKCHMUA KOMHeTeHHI/II/I) II0 UTOraM OCBOCHHA JUCHUITJIMHBI:

O06001IeHHBIe KPUTEPUH U TIKAJIA OIIEHUBAHUS PE3yJIbTaTOB 00YyIEeHUS

npakmu4eckKux 3a0ay

[Inanupyemblie
HEYIOBJIETBO
PE3yIbTATEL 4 YIOBJIETBOPHTENBHO XOpOoIIo OTJIMYHO
06yueHus PHUTEBHO
HE 3a4TCHO 3a4TEHO
Yposenv 3nanuu Yposenwv 3nanuti 6
Munumansvro .
Huoice . obvenme, Yposenv 3manuii 6 obveme,
OOnYyCMUMbIIL YPOBeHb
[MonHoTa MUHUMATHHBIX Shani weem coomeemcmayoujem coomeemcmeyiouiem
3HAHHAU mpeboganui, npozpamme, umMeem npocpamme noo2omosxu, 6es
Mecmo MHO20
umelom  Mecmo Mecmo HeCKOMbKO| OUUbOK
Heepyobix oumuboK
epyovie owudKu Hezpyobix oumuUb0oK
Ilpooemoncmpuposan
Ilpu pewenuu bZPOCHOGHble PUp IIpodemoncmpuposanst | [Ipodemoncmpupogansvt  6ce
CMAaHOapmMubIX 6ce OCHOBHblE VYMEHUSL| OCHOBHblE YMEHUs, pPeuleHbl
VMeHUs, peuienvl
3a0au He peuienvl 6ce OCHOBHblE 8ce  OCHOGHBIE 3A0ayU  C
munoswvie 3a0aiu
Hanngue NPOOEMOHCMPUD 5 3a0ayu ¢ He2pyObIMU OMOenbHbIMU
. c HezpyObIMU
YMEHHI 08aHbl OCHOBHDLE 6 Py OWUOKAMU, BbINOJIHEHbI HECYUWEeCNEeHHbIMU
owubdKamu
VMeHUsl, Uumeiom ’ 6ce 3a0aHus 8 NOAHOM| HeOOHemdaMu,  GbINOJHEHbI
BbINOJIHEHBL 6ce
Mmecmo  epybvle obveme, HO HeKOmOopbie| 6ce  3a0aHusi 8  NOJHOM|
300aHUs, HO He 8
owuoKU ¢ Hedouemamu obveme
noIHOM 0bveme
Ilpu eutenuy
P P Hmeemcs
CMAaHOapmubIx . IIpodemoncmpuposarul
MUHUMATbHBIL  HAOOP)
Hannaue 3a0au e eucos bazoevie Haeviku npu I[Ipodemoncmpuposarvl
HaBBIKOB NPOOEMOHCMPUD ons cuerus] PEHCHUU HAaBblKU — Npu  peuleHuu
L H
(BmameHue 08aHvl  6a306bl€ p CMAaHOapmubixX 3a0ay d HeCMaHOapmHulx 3a0ay 6e3
CMAHOAPMHBIX 3a0a ¢
OTIBITOM) HABbIKU, UMEIOMm HeKomopvlmu OWUOOK U HEOOYemos
HEeKOMopbiMU
Mecmo  epybvie Hedouemamu
Hedouemamu
owuobKU
Cohopmuposannocmo
= KomnemeHyuu
5 4 Cohopmuposannocmo
3 coomeemcmeyem
oo o~ Komnemenyus 6 KOMnemenyuu 8 Yeiom
E o = . MUHUMATLHBIM Cpopmuposannocmo
g o= NOJHOU Mepe He coomeemcmeyem
8 5 B mpebosanHusM. KOMRemeHyuu  NOJIHOCHbIO
2 < 5 chopmuposana. .| mpebosanusm.
R £ Umerowuxcsi  3uanuii, .| coomeemcmeyem
S 22 Hmerowuxcsa . HUmerowguxcss  3nanuil,
8 £ g . . | ymenuil, Hagviko8 @ y mpeboganuam. Hmerouuxcs
2= 3 3HAHUU, YMEeHU, yMmeHutl, . .
S s 2 yeiom  OOCMAmMoOYHO SHAaHUU, YMeHUll, HABbIKO8 U
= HABbIKOG HABLIKOG U MOMUBAYUU -
s 5 5 ons pewenus mMomusayuu 8 NOIHOU Mepe
£ E K He0oCmamoyHo 8 yeiom O00CMaAmoUHO
E oo npakmu4ecKux 0ocmamouno Ol peuleHus
o 5 K ons peuierus] ons peuterusd
SRR (npogheccuonanvrvix) CIIOJICHBIX
&S 5 NPAKMUYecKux CMAHOaPMHBIX
ez 3 3a0au, HO mpebyemcs NPAKMuyecKux
2 2 (npogpeccuornane NpaKmMuyecKux
8 OononHumenbHas (npogheccuonanvrpix) 3a0au
g HbIX) 3a0ay (npogeccuonanvvix)
5o npaxmuxa no|
3a0au
OonbUUHCMEBY




KOMIICTCHIIMY (MHIUKATOpa
JIOCTHXKCHHSI KOMIICTCHIINH )

YpoBeHb chOPMUPOBAHHOCTH

Huzkuit

Hwxe cpennero

Cpennauit

Bricoknii

IlIxana OICHKH PC3YyJIbTATOB 06yquI/151 10 IUCHHUILIUHE.

YpoBeHb chopMHPOBAHHOCTH KOMIICTCHIIUN
(MHAMKATOpPA TOCTHXKCHUS KOMIIETEHITUH )

N . Hwuxe N
Kox Kon BartanupoBanHble| Breicokuii | Cpemnmii cpesHero Huszkui
HHAWKATOpa PE3YIbTATHI
IKOMIICTCH Ilkana OLICHUBaHUA
. JIOCTHIKCHHS o0OyueHus 1o
I KOMIIETEHIINHT TUCLUIIINHE yIOBJIET- HEYIOBJIETBOPH-
OTJINYHO XOPO1I0
BOPUTEIBHO TEJIBHO
3a4TCHO HC 3a4TCHO
3HaTh:
- OCHOBHbIE 3Haet 3Haer [Inoxo 3HaeT | YpoBeHb 3HaAHUH
HOHSTHS U OCHOBHBIC OCHOBHBIC OCHOBHBIC HIDKE
YTBepIKACHUs MOHATUS W | MOHATHA ® | HOHATHS W | MHUHUMAaJBHHOTO,
MHHCHHOH anreGpHI YTBEP)KICHH | YTBEPXKICHH | YTBEP)KACHH | JMOMyCKaeT TrpyObie
s, HE | 4, MOXET | 1, OIINOKH
~ OCHOBHBIC JIOITyCKaeT JIOITyCTUTH JIOITyCKaeT
HOHATHS 1 OIIMOOK HECKOJILKO MHOTO
YTBEPAKACHUS He TpyOBIX | MEIKUX
BEKTOPHOH omudoK omuO0K
anreOpoI
- OCHOBHBIE
TIOHATHUS H
YTBEPIKICHHS
AHAJTUTUYECKOM
TCOMETPHH
- OCHOBHBIE
MOHATHS U
YTBEPIKICHHS
OIlK-1 | OMK-1.1 A epenHaso
ro u
HWHTETPaIbHOTO
HCYHCIICHUS
(yHKINN OTHOH
epeMeHHOI
YMETb:
- pemaThb 3agaqu Ymeer Ymeer Ipu peleHnu
JTMHEHHO anreGpsI pemarh permaTh THIIOBBIX
- pewath 3aja4n OCHOBHEIC THUTIOBEIC MaTeMAaTHICCKUX
BeKTOPHOH Vaeer MaTeMaTHYe | MareMartude | 3amay JIOTTYCKaeT
CKH e | cKkH e | rpyOblie OmUOKH
anreopwI pemiathb B sanaun,
- pemarp 3a1a4u MaTeMaTHie | nonyckaer JIOyCKaeT
aQHAJTUTUYCCKOM CKHue HeOOJIbIINE MHOTO
TEOMETPHUH 3aJa4d, HE | OIIHUOKH OIINOO0K
- pemarp 3a1a4u JIOITyCKAeT
i depeHumanbHo | omHrboK
ro u
HHTETPAIBHOTO

HUCYHUCIICHUA




(GhyHKIIUY OTHON

TepeMEeHHOMN
BJIaACThH:
- OCHOBHBIMU Buageer Bunageer Bnageer He BIIaZIcET
METOJaMH pellicHHs | PA3IHYHBIM | OCHOBHBIMH | HEKOTOPBIM | MCTOJAMU PCLICHHS
3a1a4 JMHCHHOMN U METOAAMH | METOJaMHU Y THIIOBBIMH | 3a/1ad, JIOITyCKaeT
anre6pit peeHus pereHus METOlaMU rpyObIe OUIHOKU
3aja4,  He | 3ajad, peleHus
~ OCHOBHBIMH TOIYCKAET TOIYCKAET 3amad,
MCTONAMH PCLICHHA | ommGoxk MEJIKHE JOITyCKaeT
3a/iaqd BCKTOPHOH OmMOKH MHOT'O
anreOpsl OmKOoK
- OCHOBHBIMH
METOJIAMH PEIICHUS
3amad
AQHAJIUTUYECKOU
TCOMETPHH
- OCHOBHBIMU
METOJaAMH PEIICHHUS
3amaq
nuddepeHnuaIbHO
rou
HHTETPaIbHOTO
HCYUCIICHUS
(byHKIMH OHOU
[epEMEHHOMN
3HATh.
- OCHOBHBIE 3Haer 3HaeT IInoxo 3HaeT | YpoBeHb 3HAHUH
MOHSATHUS U OCHOBHBIE OCHOBHBIC OCHOBHBIC HIDKE
YTBepIKACHUS MOHATUS W | TIOHATHA W | NOHATHS W | MHUHUMAJBHOTO,
TeopHH GYHKITHH ZI/:l"Bep)KI[eHHI/Ie Z[’:FBep)II\({I([)iI;I; Z:I‘Bep)KJj[eHI/I gﬁlnnygijﬂ rpyosbie
HECKOJIbKIX JIOIyCKaeT JIOMTYyCTHUTh JIOMTyCKAeT
HEPEMCHHBIX ommboK HECKOJIBKO MHOTO
- OCHOBHBIC He TIpyOBIX | MENKHX
TIOHSTHS OmrO0K omub0oK
YTBEPIKICHHS
Teopuu QyHKUUA
KOMIUIEKCHOTO
MIEPEMEHHOTO
- OCHOBHBIE
MOHATHS U
YTBEPIKICHHS
TEOPHUH PAIOB
- OCHOBHbIE
OIIK-1.2 MTOHSATHS U
YTBEPIKICHHS
TEOpUH
OOBIKHOBEHHBIX
1 epeHInanbHbL
X ypaBHEHUH
YMETb:
- peliarth 3aJa4n Ymeer Ymeer IIpn pelieHnn
TEOpUH (byHKHI/H/I pemars peuiatb THUIIOBBIX
HECKOIBKUX OCHOBHEIC THUTIOBEIC MaTEeMAaTHIECKUX
MepeMEHHEX Ymeer MareMaTHde | MaTeMaThde | 3amad JOITyCKaeT
pemars CKH e | Cku ¢ | rpyOble OIHOKH
~ PCILATh 3ajiadu MaremaTHye | 3a1auu, 3a/a4H,
TeopHH ByHKIM CKHE JOITYCKaeT JIOITYCKAET
KOMILICKCHOTO janaun, me | HEOOIBIINE | MHOTO
[IEPEMEHHOTO nomycKaer OINOKH omubdOoK
- pemarp 3a1a4u omnGoK

TCOPHH PSIIOB
- pemath
O0OBIKHOBEHHEBIE




i depeHInanbHbL
€ ypaBHEHUS
BJIaJCTh:
- OCHOBHBIMHU Bmaneer Bmaneer Bmaneer He BJIaZEET
METOJAMH pellieHnss | PA3IHYHBIM | OCHOBHBIMH | HEKOTODBIM | METOJAMU PELICHHUS
3a71a4 TeOPHH U METOJaMH | METOJaMH W THIIOBBIMH | 3ajad, JOIYyCKaeT
dyHKmHH pereHus pereHus METOoJlaMU rpyOble OIHOKH
3ajad,  HE | 3a7ad, pemeHus
HECKOJBIIX JIOITyCKaeT JIOITyCKaeT 3ajadu,
[ICPECMEHHBIX omunboK MeJNKHe JIOITYCKAET
- OCHOBHBIMH OLINOKH MHOTO
METOJIaMH PelICHHUS OIMOOK
3a7a4 TEOpUH
GbyHKIAN
KOMIUIEKCHOTO
MIEPEMEHHOTO
- OCHOBHBIMH
METOJIaMH PEIICHHUS
3aa4 TEOpUU
psinoB
- OCHOBHBIMH
METOJlaMHt
pereHus
OOBIKHOBEHHBIX
i depeHInanbHbI
X ypaBHEHUI
3HATh.
- OCHOBHBIE 3Haer 3HaeT IInoxo 3HaeT | YpoBeHb 3HAHUH
HOHSTUS U OCHOBHBIE OCHOBHBIE OCHOBHBIE HIDKE
YTBepIKACHUs MOHATHA W | MOHATHSA W | HOHATUS ¥ | MUHHMAJIBHOTO,
TeopH YTBEPXKICHN | YTBEPXKIEHU | YTBEPXKICHU | JOMyCcKaeT rpyObie
. A, HE | 4, MOXET | s, OIINOKU
BCPOATHOCTCH JIOITyCKaeT JOIYCTUTD JIOIyCcKaeT
- OCHOBHBIC OIIHO0K HECKOJIBKO MHOTO
TOHATHA U He TIpyOBIX | MENKHX
YTBEPKICHUS omndox omuboK
MaTeMaTHIeCcKOi
CTATHUCTHKH
YMETb:
Ymeer Ymeer [Ipu peueHuu
- peraTh 3a1a4n Ymeer pewarp pemiath TUIOBBIX
OITK-1.3 Teopum petath OCHOBHBIE THITOBBIC MaTeMaTHIECKHX
BeposTHOCTE} MareéMaTui€ | maremarude | mMaremMarude | 3amad JIOIyCKaeT
cKue CKH e | cKkH e | rpyOble OmUOKH
- peniaTh 3a1a4n
o 3aJ1a4H, He 3aJa4u, 3aaa4u,
MaTeMaTH4ecKOi JomycKaer JloTycKaeT JOTyCKaeT
CTaTHCTHKH OMIHGOK HEOONbIINE | MHOTO
01007 ()91 omuboK
BJIaACTh:
- OCHOBHBIMU Bnaneer Brnaneer Bnaneer He BIIAZICET
METOJIAMH pelleHHss | PA3ITMYHBIM | OCHOBHBIMH | HEKOTODBIM | METOJaMH  PEIUEHHs
37184 TeopHHU U METOJaMHu | METOJaMH W THIIOBBIMH | 3ajad, JIOIyCKaeT
BEpOSTHOCTEH peeHus peneHus METOAaMHU rpyOble OMOKH
3aj1a4,  He | 3ajad, pemeHus
- OCHOBHBIMH
N—— JIOITyCKaeT JIOITyCKaeT 3a1ad,
omnOoK MEJIKUE JIOIyCKaeT
PCILCHIA safad OLINOKH MHOTO
MaTeMaTH4ecKoi
OmKOOK
CTATHCTHKH

OrneHouyHbIe MaTepuaibl I TPOBEACHUS TEKYIIETO0 KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEXKYTOYHOM aTTecTaluu puBeaeHbl B [IpriioskeHnn K pabodeil mporpaMMe JUCIUTIINHEL.
THonnovll Komniekm 3a0auuti U Mamepuanos, HeoOX0OUMbIX O/ OYEHUBAHUS pe3VIbmamos
00yueHUs no OUCYUNIUHe, XPaHUMcs Ha Kagpeope-pazpabomuuxe 8 OYMANCHOM U INeKMPOHHOM
guoe.



6. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE OOecniedeHne JUCIUILTHHBI

6.1. YueOHO-MeTOAMYECKOE 00€ecTIeueHHue

OcHoOBHas JUTEPATYpPA

Bun nsnanus Mecto Anpec
Ne (yueOHUK A3IaHUS Tox AJIEKTPOH- Kon-50 3K3.
. /;T ABtop(s) | HammenoBanwue e6H0e ’ s aTen}:- AL oo B OMOIHO-
Y1 A s Teke KDY
nocoodwue, 1p.) CTBO pecypca
Harancon KpaTKMvM Kypc VaeBHoe https://e.lanb 1
1 I BBICIIEH ocobie Cu6: Jlanb 2021 ook.com/boo
o MaTeMaTHKH k/167767
MuHocues K;’,I; ig(ifiiilf/liﬂ YyebHoe https://e.lanb
2 H A Cn6: Jlanb 2021 ook.com/boo
B.b. BBICIHINX Y4€OHBIX | TocoOue
. k/168570
3aBeaenui. U.1
MuHocteB K£ (;el\:(?iTI/IelI:Ie?:TKPII/II;H YuebHOC https://e.lanb
3 H o Cn6: Jlanb 2021 ook.com/boo
B.b. BBICIINX YYeOHBIX | mocoOme
. k/168571
3aBegeHun. .2
MuHocteB Kﬁ) ié‘;‘;ﬁ’iﬁiﬁiﬂ YuebHOC https://e.lanb
4 H o Cnb6: Jlans 2021 ook.com/boo
B.b. BBICIINX YYeOHBIX | mocoOme
. k/168572
3aBefgeHun. .3
Teopust ¢yHKUIHI
KOMIIJICKCHOT'O
[lanTemeeB )
AB NEPEMEHHOTO M | oo o https://e.lanb
5 o OIEpaIOHHOE Cu6: JlaHp 2021 ook.com/boo 1
SIkuMoBa rnocooue
A C HCUHCJICHHUE B k/168853
T IpUMepax u
3agavyax
Teopus
. https://e.lanb
6 II/{IBaHOB b. | Bepostrrocteit n qu6§ ¢ Cn6: Jlanp 2019 ook.com/boo 1
) MareMaTHueckas | 1ocobue K/ 113901
CTAaTUCTUKA
JlomogHuTENbHAS JIUTEpPATYpa
Kom-Bo
Bun nsnanus Mecto Anpec K3, B
Ne (yueOHUK, H3/1aHUs, I'on JJIEKTPOH- )
ABtop(s) | HaumenoBanmue o6uobIHo-
/1 yaeOHOe U3JaTeNb- | U3JaHUS HOTO Teke
HOCO6I/IC, . CTBO ccypca
ap.) pecyp KDY
OcHOBEHI Cn6: Jlanb https://e.lanb
®DuxTEeHro
1 Y MaTeMaTHYECKOTo | YUeOHUK 2019 ook.com/boo
b aHaymsa. U.1 k/112051
PUXTEHIO OCHOBEI Cn6: Jlanp https://e.lanb
2 Y MAaTeMaTHYeCKOro | YdeGHUK 2019 ook.com/boo
M ananusa. U2 k/115730
P .HCKLII/IIE 1o VuaeBiioe Cn6: JIanp https://e.lanb
3 AL BBICIIEH T ocobie 2021 ook.com/boo
A MaTeMaTHKe k/167765
6.2. UndopmanuonHoe odbecrnevyeHmne
6.2.1. DIEeKTPOHHBIE U HHTEPHET-PECYPCHI
Ne
i HanmeHnoBaHuMe 3IE€KTPOHHBIX M HHTEPHET-PECYPCOB Cchuika
1 | Dnekmpounno-oubruomeunas cucmema «Jlanvy https://e.lanbook.com/
2 | Dnexmpounno-6ubnuomeunas cucmema «ibooks.ruy https://ibooks.ru/



https://e.lanbook.com/
https://ibooks.ru/

Onexmponno-oubruomeunas cucmema «DOOK.ruy

https://www.book.ru/

QHuumoneduu, croeapu, cnpa6oOvYHUKU

http://www.rubricon.com

Ilopman "Omxpvimoe oopaszosarnue”

http://npoed.ru

OB lWw

Eounoe okno 0ocmyna k 06pazosamenbHbIM pecypcam

http://window.edu.ru

6.2.2. MudbopManimoHHO-CIPABOYHBIE CHCTEMBI

No HanmenoBanue npodeccuoHaIbHbIX Pexxum
Anpec
/o 0a3 JaHHBIX JIOCTYTIa
1 OguyuanvHulii unmepHem-nopman nPasosol hitp://oravo.gov.ru Ilo
ungopmayuu perucTpanuu
2 Cnpasounas npasosas cucmema hitp://consultant.ru ITo
«Koncynomanum Ilnocy perucTpanuu
3 Cnpasouno-npasosas cucmema htto://carant.ru Io
no 3akoHooamenscmey P® HHp-garant. i perucTpanuu
6.2.3. [IpodeccrnonanbHbie 6a3bl TaHHBIX
Ne HanmenoBanue nHPOpPMALIMOHHO- Apec Pexnum
/11 CIIPaBOYHBIX CUCTEM Ap JIOCTYTIa
1 | Hayunas snekmponnas bubauomexa http://elibrary.ru Ho
perucTpanuu
2 | Poccutickas cocyoapcmeennas bubiuomexa http://www.rsl.ru Mo
perucTpanuu
Meowcoynapoonas  pegpepamusnas  6aza . ITo
3 OannbIx Hayuneix uzoanui ZDMATH http:/www.zbmath.org perucTpanuu
Meswcoynapoonas — pegpepamusnas  6aza T . ITo
4 Oannwix Hayunwix uzoanu Springerlink http:// link springer.com perucTpariu
5 | Ob6pazosamenvubiii nopman http://www.ucheba.com Ho
perucTpanuu

6.2.4. JIAlleH3MOHHOE W CBOOOJHO PACIPOCTPAHIEMOE IPOrpaMMHOE O00ECHEYECHHUE

JVCHUTUIAHBI
PexBusuThI
Ne HanmeHoBaHue IporpaMMHOTO
Onwucanue MOJTBEPKIAIOIINX
n/m obecrnieueHus
JIOKYMEHTOB
. 3A0 "Co¢rJlaituTpeiin"
1 Windows 7 Ilpodeccuonanbhas ITonb3oBarenbckas No2011.25486 ot 28.11.2011
(Starter) OTIepaIlMOHHAs CUCTEMA
Hewuckn. npaso. beccpouno
. 3A0 "CodtJlaitaTpeit
9 Windows 7 Ilpodeccuonanbhas ITonb30oBarenbckas No2011.25486 ot 28.11.2011
(Pro) OTIepaIlMOHHAs CUCTEMA
Hewuckn. npaso. beccpouno
MATLAB Academic new EageTaMM S 1340 "CodyrJTaitnTpeii
3 | Product From 10 to 24 Group porpamm Ui b Ne2013.39442 Hemckor.
. . 3amad TEXHUYIECKHX
Licenses (per License) . npaBo. beccpouno
BBIYUCIICHH.
Cucrema MOUCKa
CBoOogHas JINLIEH3USA
4 Bbpayzep Chrome uHpopManuu B CETH
Hewucki. npaBo. beccpouno
HUHTEPHET
Haxer mporpamm 1 CBobonHas JMLIEH3US
5 Adobe Acrobat CO3JIaHUs U IPOCMOTpa HeHCKi maso. Bece ]i)qu
¢aitnos popmara PDF - TIpaso. P
6 LMS Moodle I1O ,ZLjIH 3(1)(b€KTI/IBIjOFO CBobOoaHas JIULIEH3USA
OHJIaiH- B3aumoeiictBust | Heuckil. mpaBo. beccpouno



https://www.book.ru/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/
http://pravo.gov.ru/
http://consultant.ru/
http://garant.ru/
http://elibrary.ru/
http://www.rsl.ru/
http://www.zbmath.org/
http://www.ucheba.com/

MPEno1aBaTelis u
CTyJICHTA

7. MaTepuaJIbHO-TEXHUYECKOE o0ecrnevyeHue TN CIUNINHBI

. HaunmeHnoBanue crnienuaibHbBIX
Ne Bun yuebnoit N N OCHAaIIIEHHOCTD CHEUAIBHBIX
MMOMEIICHUI U TTOMEIIEHNH JIJIs . -

1/ paboThI CPC noMereHui u nomernenuii mg CPC
180 mocamoyHBIX  MeECT, JIOCKQ
ayIUTOpHAasi, aKyCTHYECKasi CUCTEMa,
YCWIHTENIb-MUKIIIEp  JUII  CHUCTEM
TPOMKOM  CBSI3M, MHHHUKOMIIBIOTED,

YueOunie ayIUTOPUHN TSt
Jlex1moHHbBIE . | MOHUTOp, MPOEKTOP, IKPaH HACTEHHO-
1 MPOBEICHUS 3aHATUN o
3aHATUSA ITOTOJIOYHBIH, MHUKPO(DOH,
JIEKIIMOHHOT'O THUIIA " "
noAKIYeHue K ceru 'MHTepHer",
JOCTYTI B ANEKTPOHHYIO
WH(GOPMAITMOHHO-00pPa30BaTEIHHYIO
cpeny
YuyeOHas ayuTopus JUTSL
MIPOBEACHUSA 3aHATUM | 36 1OCAaJOYHBIX  MECT,  JOCKa
CEMHHApPCKOTr0 THUIIA, TPYMIOBBIX | ayIUTOPHAs, IKpaH, MOAKIIOYEHUE K
u WHIUBUYAIbHBIX | CETH "Untepuer", JTOCTYT B
9 [IpakTueckue KOHCYJIbTaIH, TEKYIIETO | 3IEKTPOHHYIO nH(pOpPMaIMOHHO-
3aHATHSA KOHTPOJSI ¥  MPOMEXKYTOUYHOU | 00pa3oBaTENbHYIO CpEIy
aTTecTaluu
36 OOCagoO4YHBIX  MECT ocKa
VY4eOHble aynuTopun g » A
ayJIuTOpHAs
Creunanu3upoBaHHas yueOHast
MeOenb Ha 30 mocagoYHbBIX MECT,
o 30 KOMIOBIOTEPOB, TEXHUYECKHUE
KommnbrorepHslii kinacc
cpeactBa  o0ydeHHsT  (MyJbTHMe-
¢ BbIXOJOM B lHTEpHET N
JUUHBIA ~ TPOEKTOpP,  KOMIBIOTEP
HOYTO 9KpaH), BHIEOKaMEPLI
CamocrosTensb- (1oyTOYK), - oKpan), PHL
IporpaMMHoe o0ecreyeHue

3 Hast pabota

Cnenuanu3upoBaHHas MeOeb,

o0OyJarmuxcs

KOMITBIOTEpPHAsT TEXHUKA

C  BO3MOXHOCTBIO  BBIXOJIa B
YuranpHeli 3271 OUOIHOTEKN WNuTepHer u obecrieueHueM JgocTyna

B BHOC, MYJIbTUMEIUHHBIN

MPOEKTOpP, OSKpaH, MPOrpaMMHOE

obOecrieueHne

8. Oco0eHHOCTHM OpraHu3alMd o0pa3oBaTeJbHOM JAeSITeJILHOCTH IS JIMI C
OrpaHUYeHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U HHBAJIU/I0B

Jlunia ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMH 310poBbs (OB3) W HMHBaIMABI HMEIOT
BO3MOKHOCTh OECTIPENSATCTBEHHO TMEPEMEIIaThCcsl M3 OJHOTO y4eOHO-Ta00paTOPHOrO Kopiryca B
JPYTOM, TIOTHATHCS HAa BCE ITAXH Y4eOHO-TA00pATOPHBIX KOPITYCOB, 3aHUMAThCS B YUCOHBIX U
MHBIX TTOMEIIEHUSIX C YYETOM 0COOEHHOCTEN NCUXO(U3UUECKOTO PA3BUTHSI U COCTOSIHUS 3/I0POBBSI.

s oOyuenus aun ¢ OB3 u uHBaIMI0B, UMEIOIIMX HAPYIICHUS OMOPHO-JABUTATEILHOTO
ammaparta, 00ecIeueHbl YCIOBHsI OECTpEenITCTBEHHOTO JOCTYIa BO BCE YUCOHBIC TTOMEIICHHUS.
Nudopmarus o crienralibHBIX YCIOBUSAX, CO3/IaHHBIX s oOydaromuxcs ¢ OB3 u uHBaIuioB,



pasMenieHa Ha cadTe yHuHBepcuTtera Www//kgeu.ru. Imeercs BO3MOXKHOCTh OKa3aHHUS
TEXHUYECKOW  TOMOIIM  aCCUCTEHTOM, a  TaKkke  YCIyr  CypIOIEpEeBOMYMKOB U
TUQIIOCYPAOTIEPEBOTINKOB.

Jna aoanmayuu xk eocnpusmuro auyamu ¢ OB3 u uneanudamu ¢ HaApyuleHHvIM CIYXOM
CNPABOUHO20, YUeOHO20 Mamepuaa no OUCYUnIUHe 0b6ecnedusaomcs ciedyloujue yciosusl:

- 01 Iydulell opueHmayuu 8 ayoumopuu, NPUMEHsIIOMCsL CUSHAIbL ONOBEWeHUsT O Haydle
U KOHYe 3aHAmuUs (C1080 «360HOKY NUULEMCS HA 0OCKe),

- GHUMAHUE C1AOOCbIUAULe20 00YUAIoUe20Cs NPUBTEKAEMC Sl Ne0a2020M HCeCcmom (Ha
nJleyo Kiaoemcs pyKa, 0Cyuwecmensemcs Hepe3koe HoXaonbleaHue),

- pazeo8apusas ¢ 00y4aruumMcs, nedazoeudeckull pabomHuK CMOMpUm Ha He2o, 20860PUm
ACHO, KOPOMKUMU NPEONONCEHUIMU, 00eCNetusas 603MONCHOCMb YMEeHUS NO 2YOaM.

Komnencayus 3ampyonenui peueoco u unmeslieKmyaibHo20 pa3eumus C1aoocaibluaujux
00y4aAOUWUXCsL RPOBOOUMCSL NYMEM.!

- UCNONBL30BAHUSL  CXeM, OUASPAMM, PUCYHKO8, KOMNbIOMEPHBIX Npe3eHmayutl ¢
2UNEPCCHLIKAMU, KOMMEHMUPYIOWUMU OMOeTbHble KOMNOHEHMbL U300PANCEHUSL,

- pecyisPHO2O NPUMEHEHUs YNPAXCHeHUll Ha epaguueckoe GvloeneHue CyuecmeeHHbIX
NPU3HAKO8 NPeOMemo8 U AGNeHUl,

- obecneueHuss 803MOICHOCIU 051 00YHAIOWe20Cst NOTYHUUMb AOPECHYI0 KOHCYIbMAYUio
1O 2JIeKMPOHHOU NOUme no mepe HeoOX00UMOCHIL.

Jna aoanmayuu k éocnpusmuto auyamu ¢ OB3 u unsanuoamu ¢ HApyuleHUsMU 3DeHUs]
CNPABoOUHO20, yuebHozo, nPOCEemumenbCKo2o Mmamepuana, npeoycCMOmpeHHO20
00paz08amenvHoU NPOCPaMMOL NO B8bIOPAHHOMY HANPAGIEHUIO NO020MOBKU, 00eCneyu8armcs
credyrouue YCio8us.:

- gedemcsa adanmayus oguyuaibHo2o cauma 6 cemu Humephem ¢ yuemom 0coOvix
nompeOHoCcmeli UHBAIUOO8 NO 3PeHUro, obecneuusaemcs Haluyue KpPyRHOUPUDMOBOL
CNPAagouHOl UHGoOpMayuu o0 pacnucaHuu y4eOHvIX 3aHAMuULL;

- nedazo2udecKuil pabomuux, e2o cobeceOHUK (npu HeoOxXo00UMOCmu), NPUCYmMCmayuue
Ha 3aHAMuUU, NPeOCMABIAIOMC 00YUAOWUMCS, NPU IMOM KAANCObIU PA3 HA3bLIBAEMC MOMm, K
KOMY neodazocuieckutl pabomHux oopawaemcs,

- Oelicmeus, Jcecmvl, nepemeweHus nedazocuiecko20 padoOmHUKA KOPOMKO U SCHO
KOMMEHMUPYIOMCsL,

- neuamuas umgopmayus npedoCcmasisiemcs KpynHoim wipugmom (om 18 nynkmos),
MOMANbHO 038)YUBAEHICS,

- obecneyugaemcs He0OX0OUMbLIL YPOBEHb 0CEEUJEHHOCTIU NOMEUWEHULL,

- npPedoCmassemcs: 803MONCHOCIb UCNONIL30BAMb KOMNBIOMEPLL 80 8PEeMsL 3aHAMUN U
npaso 3anucu 00vACHeHUl Ha OUKMOGOH (NO Hcelanuro 00Yy4aruuxcs).

Dopma nposedeHusi mexkyweu U NPOMENCYMOUYHOU ammecmayuu 01 00y4arowuxcs ¢
OB3 u uneanudos onpeodensiemcs nedazocuyeckum pabomHUKOM 8 COOMBEeMCmauU ¢ yueOHbIM
naanom. Ilpu neobxooumocmu obyuarowemycs ¢ OB3, unsanudy ¢ yuemom ux uHOUBUOYAIbHbIX
ncuxouzuueckux — 0cobeHHocmeu  0aemcs — B03MONCHOCHL — NPOUMU — NPOMENCYMOUHYIO
ammecmayuio YCMHO, NUCLMEHHO Ha Oymaze, NUCbMEHHO HA Komnblomepe, 8 ¢opme
mecmuposanus u m.n., aubo npedocmasisiemcss OONOJHUMENbHOe 8pemMs Oas NOO20MOBKU
omeema.

9. MeToanueckne PpeKOMEHIANNM Ui TMpenogaBaTeedl M0 OpPraHu3annu
BOCIIUTATEJbHOI PadoThl ¢ 00y4AOIMMHUCS


http://www.kgeu.ru/

Meroanueckoe obOecniedeHre mpoiecca BOCIUTAHMS O0YJarOIINXCsS BBICTYIIA€T OJHUM W3
ompenensonmx (GakTopoB BBICOKOTO KaudecTBa oOpaszoBaHus. IIpenmomaBarens By3a,
JEMOHCTPUPYSI BBICOKMH MpOo(EeCcCHOHATN3M, JIPYIUIINIO, YETKYH0 TPaKJaHCKYIO ITO3UIIHIO,
CaMOJMCIMIUINHY, TBOPYECKUH TOIXOJ B PEHICHUH MPOPECCHOHAIBHBIX 3a1ad, B XOJIe
00pa3oBaTEeIBLHOIO MPOIecca CIocoOCTBYET (POPMUPOBAHUIO TAPMOHUYHOM JIMYHOCTH.

IIpu peanuzanuu TUCIUILIAHBI IPENOIaBATENb MOXKET UCIOJIb30BATh CICAYIOIINE METOIbI
BOCIIUTATENbHONU PabOTHI:

- MeTo/bI (POPMUPOBAHMS CO3HAHUS JIMYHOCTH (Oecena, MUCIyT, BHYIIICHUE, MHCTPYKTAK,
KOHTPOJIb, OOBSICHEHHUE, IPUMEDP, CAMOKOHTPOJIb, pacCKa3, COBET, YOSKACHHUE U JP.);

- METOJIbl OpraHu3aIuy JEATEeIbHOCTH W (OPMHUPOBAHHUS OIbITA TOBEJCHUS (3aJaHue,
o0IlleCTBEHHOE MHEHHE, TeJarorudeckoe TpeOoBaHUE, IMOpPYUYCHHE, IPUYYCHHUE, CO3JIaHHUE
BOCITUTHIBAIOIIUX CUTYyaIlui, TPEHUHT, YIIPAKHEHHE, U JIP.);

- METOJIbI MOTHBAIIMH JICITCIHPHOCTH M MOBeACHUS (0100peHre, MOOMPEHUE COIUATIbHON
AKTUBHOCTH, IOPULIAHKE, CO3JAHUE CUTYAL[MH yCIIeXa, CO3/IAaHUE CUTYalMH ISl SMOLIMOHAIIBHO-
HPABCTBEHHBIX MEPEKUBAHUI, COPEBHOBAHUE U JP.)

[Ipn peanm3anum AUCHMIUIMHBI TPENOAABaTENb JOJDKEH YUYHWTHIBATH CIEAYIOIINEC
HaMnpaBJICHUS] BOCHUTATEIIbHON AEATEIbHOCTH:

I'pasicoancroe u nampuomuyeckoe 60cnumanue.

- hhopMuUpOBaHUE Y OOYUAIOIIMXCS IEJIOCTHOTO MUPOBO33PEHUS], POCCUNCKON WICHTUYHOCTH,
YBOXEHHUSI K CBOEH ceMbe, OOIIECTBY, rOCYIapCTBY, NMPUHATHIM B CEMbE U OOIECTBE JYyXOBHO-
HPaBCTBEHHbIM W  COLIMOKYJIBTYPHBIM IIEHHOCTAM, K HAIMOHAIBHOMY, KYJBTYPHOMY U
HCTOPUYECKOMY HACJICANIO, JOPMUPOBAHKE CTPEMIICHHUS K €70 COXPAHEHUIO U PA3BUTHIO;

- bopMupoBaHUe y OOYYaAIOIIUXCS AaAKTUBHOM TPaKIAHCKOW TIO3MIIMK, OCHOBAaHHOW Ha
TPAIUITMOHHBIX KYJIBTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IICHHOCTSX POCCHMCKOIO OOIECTBa, M
TIOBBIIIICHUS  CITOCOOHOCTH OTBETCTBEHHO pEaM30BbIBATh CBOM KOHCTUTYIIMOHHBIC IIpaBa M
00S13aHHOCTH;

- pa3BUTHE TIPABOBOM MW TIOJMTHUYCCKOM KYJIBTYpPhl OOYYaIOIIUXCS, pPACIIMPEHUE
KOHCTPYKTHUBHOTO y4acTHs B IPUHATUHN PEILICHUH, 3aTparuBarolinX UX rnpaBa U UHTEPECHI, B TOM
yucjae B pas3NuyHbIX ¢GopMax caMOOpraHHW3allMM, CaMOYyMNpaBJeHHUs, OOIIECTBEHHO-3HAYUMOM
NEATETbHOCTH;

- bopMUpOBaHHE MOTHBOB, HPABCTBEHHBIX W CMBICIOBBIX YCTAaHOBOK JIMYHOCTH,
MTO3BOJISIFOIIUX TPOTUBOCTOATHh AKCTPEMU3MY, KCEHO(POOUH, TUCKPUMHUHAIIMUA IO COIUATILHBIM,
PEIUTUO3HBIM, pPacoBbIM, HaI[MOHAITbLHBIM MpU3HAKaM, MEKITHUYECKOU u
MEKKOH(ECCUOHAIBHOM HETEPITUMOCTH, IPYTUM HETaTUBHBIM COITUATIBLHBIM SIBJICHUSIM.

Jlyxoeno-HpagcmeenHoe gocnumanue:

- BOCIIMTAHWE YYBCTBA JOCTOMHCTBA, YECTH U YECTHOCTH, COBECTJIMBOCTH, YBaXKEHHS K
POIUTEIIAM, YUUTENSAM, JIFOASM CTAPLIErO MOKOJIEHHUS;

- popMHUpOBaHUE TPHUHIIUIOB KOJUICKTHBU3MA W COJHMIAPHOCTH, TyXa MUIOCEPIUs W
COCTpaJiaHusl, TIPUBBIYKH 3a00TUTHCS O JTFOSMX, HAXOASIIUXCS B TPYIHOM )KU3HEHHOW CUTYaIUU;

- popMHUpOBaHUE COMUIAPHOCTA W UYYBCTBA COIMAIBHOM OTBETCTBEHHOCTH TIO
OTHOUICHUID K JIIOASIM C OIPAHUYECHHBIMH BO3MOXHOCTSIMHU 3J0POBbS, IPEOAOJICHUE
MICUXO0JIOTHYECKUX 0aphepOB MO OTHOIICHUIO K JIFOASM C OTPaHUUYEHHBIMH BO3MOXKHOCTSIMU;

- hopMUPOBaHUE SMOIMOHAILHO HACHIIIICHHOTO U JTyXOBHO BO3BBIIICHHOTO OTHOIICHHS K
MUPY, CIIOCOOHOCTH M YMEHUS TIepeiaBaTh APYTUM CBOM 3CTETUYECKHI OIIBIT.

Kynemypno-npoceemumensvckoe eocnumanue:

- hopMUpOBaHKE YBaXKEHUS K KyJIbTYPHBIM IIEHHOCTSIM POJHOTO TOPOJia, Kpasi, CTPaHbI;

- hopMHUpOBaHHUE ICTETUUECKON KapTUHBI MUPAa;

- IOBBIIIEHUE MMO3HABATEIbHOM AKTUBHOCTH O0YYaIOIIUXCS.



Hayuno-obpazosamenvnoe socnumanue:

- hopMupoBaHKEe y 00YyJAIOIINXCS HAYYHOTO MHUPOBO33PCHHS,

- hopMuUpOBaHKWE YMEHUS MTOTyJdaTh 3HAHMUS,

- hopMupOBaHWE HABBHIKOB aHaNMW3a M CHHTe3a WHPOpMANWK, B TOM YHCIE B
nmpodeccruoHaaIbHON 00JIaCTH.



BHocuMmble M3MeHEeHUsI M YTBEPKAeHUsI HA HOBbII Y4eOHbIi roj
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1 2 3 4 5 6
1 3.1 |16.04.2024 | CTpyKTypy  JIHUCHMILIAHBI H.A. C.0.
YUATATh B HOBOW penakuuu | Yuumposa I"'amonenko
(cMm. HUXKE)
2 3.2 |16.04.2024 | [To ctpokam «IloaroroBka H.A. C.O.
K npomexyTtounor | Umumpona l'anonenko
arrectalii B (opme
9K3aMeHa» TaOJauIbl 11.3.2
JUIST 1,3,5 CEMECTPOB
CJIeAyeT KOJMYECTBO 4acoB
35 3ameHuTh Ha 36.
3 3.2 |16.04.2024 | Ctpoku «Cnada sK3aMeHa H.A. C.0.
tabmuupl 1.3.2 gusa 1,3,5 | Ynuupona ["amonenko
CEMECTpPOB CUUTATh
yAJICHHBIMU
4 3.2 116.04.2024 | n.10, n.19, n.22 B TabnwuIe H.J. C.0.
n.3.2 PIIJ] pacnpenenenue | Ynuupona ["anmoHeHko
4acoB Ha
CaMOCTOSITeJIbHYIO PaboTy
CyuTaTh B  CIEAYIOIIEH
penakuuu (CM. HUXKE)
3.1. CTpykTypa QM CUMILINHBI
Jlnst ouHOM PopMBI OOyUEHUS
Bun yuebHoit paboThl Bcero 3E | Bcero Cemectp(bl
4acoB 2 3 4 5
OBLIAA 25 900 6 5 4 5
TPYAOEMKOCTbD
JIACLIMTIJIVHGI
KOHTAKTHASI PABOTA* 472 115 113 98 72 74
AYJIUTOPHAS PABOTA 406 102 102 82 64 56
Jlexuuu 184 68 34 34 32 16
[IpakTuyeckue 222 34 68 48 32 40
(ceMUHapCKue) 3aHATUs
JlabopaTopHbie pabOTHI
CAMOCTOATEJIPHAA 386 42 114 62 80 88




PABOTA
OBYYAIOHIEI'OCS

[IpopaboTtka yueGHOTO
MaTepuaa

39

11

KypcoBol npoekr

KypcoBas pabota

[Toaroroska k
IIPOMEXYTOUYHOU
aTTeCTAlNU

108

36

36

36

HpOMC}KYTOLIHaSI arTccranusi:




3.2. Coaep:kanue TUCHUILUIMHBI, CTPYKTYPUPOBAHHOE M0 Pa3/ieiaM U BUAAM 3aHATHI

Paznenbl Pacnipenenenue ®opmbl 1 | HIIEKCHI MHIUKATOPOB
JTUCHUTUTUHBI 2 TPYAOEMKOCTH BUJI (bopMUpyeMBIX
§ 10 BUJaM y4€OHOM paboThl | KOHTPOJIs KOMIIETEHIUH
o = © - O
2 < <
3 5| & 8| =
() pe] o, =
= g =] s
10 60 12 24 24
19 60 16 16 28
22 48 8 16 24




BHocuMble n3MeHeHHsl U YTBePKIeHUS HA HOBBI y4eOHbIH roj
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OueHouHbIe MaTepuaibl 0 TUCUUILTMHE «BbIcIas MaTeMaTHKa» - KOMIUIEKT KOHTPOJIbHO-
U3MEpPUTEIbHBIX MaTE€pUAOB, MPEAHA3HAYEHHBIX ISl OLICHUBAHUSI PE3yJIbTATOB OOy4YeHUs Ha
COOTBETCTBHE MHAMKaTOpaMm aoctuxeHus: komnereHuuu(it) (OIIK-1. Cnocoben ucnosib3oBaTh
0a30Bble 3HAHMS ECTECTBEHHOHAYYHBIX ITUCIHUIUIMH B NPOGECCHOHATbHOW NeATeIbHOCTH,
NPUMEHSATh METOJIbl MAaTeMaTHYeCKOro aHalvM3a M MOJCIMPOBAHUS, TEOPETHUYECKOTO M
OKCIICPUMEHTATIBHOTO UCCIICIOBAHMUSA).

OreHrBaHKe Pe3yIbTATOB O0YUEHUS M0 AUCIHUILTUHE OCYIIECTBIICTCS B PAMKaX TEKYIIETO
KOHTPOJISI  YCIIEBAEMOCTH, MPOBOAMMOro T0 OamtbHO-peritTuHroBot cucteme (BPC), u
IPOMEKYTOYHOM aTTeCTaIuu.

Tekymuii KOHTPOJIb yCIeBaeMOCTH 00€CIeYMBAET OIEHHWBAHME Mpolecca 00ydeHHs MO
aucuuiuinHe. [Ipu TekymeM KOHTpOJEe yCHEBAEMOCTH HCIIOIb3YIOTCS CIEAYIOIIUE OLIEHOYHbIE
CpeICTBa: KOHTPOJIbHAs padoTa, TECT.

[IpomexxyTouHass arrecranys HWMEET LEIbI0 ONPENEIUTh YPOBEHb JOCTHIKECHHS
3aIlJIJaHUPOBAHHBIX PE3yJbTaTOB O00yueHus Mo aucuuivimHe 3a 1-5 cemectpel. ®dopma
IIPOMEXKYTOYHOM aTTeCTallMu — 3K3aMeH B 1, 3 u 5 cemecTtpax.

OueHouHble MaTepHalibl BKIIOYAIOT 3aJaHUS IS MPOBEACHHS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTHU U MTPOMEXKYTOUYHOM aTTeCTallMi 00y4aroIuxcs, pa3paboTaHHbIE B COOTBETCTBUU C
pabouelt mporpaMMoil JTUCIUIUINHABI.

1. TexHoJiornueckasi Kapra

Cemectp 1
YpoBeHb OCBOCHUS AUCITUTUIMHBI, OAJIITBI
Howmep Haumeno- Konx
pasnena/ Bux CPC BaHHE wrKaropa| MCYAOB-HO| YIOB-HO| XOpOWIO| OTJIMYHO
TEMBI JIHCH g OLICHOYHOI'( JOCTHIKEHHs]| HE 3a4TEHQ 3a4TE€HO
[ATITAHEL Cpe/cTBa | KOMITETCHIINH B F—, B B
HU3KHUHU Cpe):[HI/II/I BBICOKHU
CpEIHErO
Tekymuii KOHTPOJIb YCIIEBAEMOCTH
Cucrembl
1 JTMHEHHBIX KurP OIIK-1.1 0-8 9-10 11-12 13-15
ypaBHEHUU
Bekropnas anredpa
2 1 aHATITHYECKAs KurP OIlK-1.1 0-8 9-10 11-12 13-15
TeOMETPUs
DJIeMEHTBI
6 sseiisoit areGp KurP OIIK-1.1 0-8 9-10 11-12 13-15
8 Beramenenne - yp OTK-1.1 0-8 910 | 11-12 | 13-15
npenenoB GyHKIUH
Bcero 6amnos | Menee 35 | 35-40 41-50 51-60
[TpomexyTouHas aTTecTanus
1-8 i OMK-11 |Menee20 | 2020 |29-34 | 34-40
IK3AMEHY
Hroro 6am10B 0-54 55-69 70-84 85-100
Cemectp 2
Homep Haumeno- Kon YpoBeHb OCBOCHUS TUCIMILIMHBI, OaJITbI
Bug CPC
paznena/ BaHWC | WHIHMKATOPA| yeynoB-HO| yAOB-HO| XOPOIIO| OTJIUYHO




TEMBbI JHCH OLICHOYHOI'( JOCTHXKEHHUS| He 3auTeHO 329TEeHO
[UTUIMHBI CpEICTBA | KOMIIETEHIIUY F—
HU3KUU CpemHuil| BBICOKHH
CpEeIHEro
Tekyimuii KOHTPOJIb YCIIEBAEMOCTH
Jduddepennnansaoe
9 peHmeIeHre | KurP OIK-1.1 0-13 14-17 | 18-21 | 22-25
yHKIHIA OJTHOM
MIEPEMEHHOMN
HurerpansHoe
10 HeHmeIIeHIe | KurP OIK-1.1 0-13 14-17 | 18-21 | 22-25
hyHKIHIA OJTHOM
MIEPEMEHHOMN
Jduddepennnansaoe
HUCUYUCIICHUC
12 byHKIHi KurP OIIK-1.2 0-13 14-17 18-21 22-25
HCECKOJIbBKUX
IEPEMEHHBIX
13 Jlugbepenimatbhbie |y p OI1K-1.2 0-13 | 14-17 | 1821 | 22-25
YpaBHEHUS
Bcero 6amioB | Menee 55 | 55-69 70-84 85-100
Cemectp 3
Homep YpoBeHb OCBOCHUS AUCIUIUIMHBI, OAJLITBI
assenal Haumeno- Kon
pasn — MHIHKATOpa HCYJOB-HO| YyJIOB-HO| XOpOIIO| OTJIUYHO
TEMBI Bunx CPC
e OIICHOYHO] JOCTIDKCHHS| HE 3a4TEHQ 3a4TEHO
0 CpEeACTBY KOMIETECHIIMY
[UIJINHB pe H HU3KUH HIDKE CpPEIHUI | BBICOKHI
CpeHero
Tekymmnii KOHTPOJIb YCIEBAEMOCTH
YucmoBele u
14 (yHKIHOHAIbHBIE KurP OIIK-1.2 0-8 9-10 11-12 13-15
psiasl
15 KpaTHble MHTErpaibl KnutP OIIK-1.2 0-8 9-10 11-12 13-15
16-17 ggifeHTb‘ TEOPHI | e OTIK-1.2 0-8 9-10 11-12 13-15
Huddepennnansapie
18 ypaBHeHMsI B uacTHHIX | KHTP OIlK-1.2 0-8 9-10 11-12 13-15
HpOI/ISBO)IHBIX
Bcero 6amnos | Menee 35 | 35-40 41-50 51-60
[IpomexxyrouHnas arrecrauus
14-18 Ioozomosxa k s OIK-1.2 Mewnee 20 | 20-29 29-34 34-40
IK3AMEHY
Hroro 6a/10B 0-54 55-69 70-84 85-100
Cemectp 4
Homep YpOBEeHb OCBOCHUS JTUCIUILINHBI, OB
364 Haumeno- Kon
pasn F— WHJKATOpa HCYIOB-HO| yJAOB-HO| XOpOIIO| OTJIHYHO
TEMBI Bung CPC
e~ OIICHOYHOT'Q JIOCTIDKCHMS| HE 3a4TCHO 3a4TE€HO
g CpPEACTBA | KOMIIETECHIIUY B HIDKE . .
OUILIAHD HU3KUH CpEeIHUN | BBICOKHH
CpeIHero
Tekyimuii KOHTPOJIb YCIEBAEMOCTH
19 | Teopus  dpymxumii | KutP [OnK-12 [ 0-22 | 23-29 | 30-34 | 3540




KOMILIEKCHOM
MEePEMEHHOM
20 Papwonmaeckuit | o p OITK-1.2 0-16 17-19 | 20-24 | 25-30
aHaJInu3
21 Onepaunoroe KerP OIK-1.2 0-16 17-19 | 20-24 | 25-30
HUCYUCIICHUC
Bcero 6amwtoB | Menee 55 | 55-69 70-84 85-100
CemecTtp 5
Howmep YpoBeHb OCBOCHUS TUCIMILIMHBI, OalJTbI
A3 Haumeno- Kon
PTeIIIVI . Bux CPC S — WHMKATOPA HEYJOB-HO yIOB-HO| XOpOLIO| OTJIHYHO
. A OLIEHOYHOT'Q [IOCTHXKEHHS| HE 3aUTEHQ 3a4TE€HO
LIUIUINHD, CPEACTBA | KOMHCTEHIY HU3KUH HIDKE CpelHuil | BBICOKHH
CpEIHEro
Tekymuii KOHTPOJIb YCIIEBAEMOCTH
22 Teopus KurP OIIK-1.3 0-11 12-13 | 14-16 17-20
BepO?[THOCTeI/I
23 Maremaruicckas KurP OIIK-1.3 0-11 12-13 | 14-16 | 17-20
CTaTUCTHUKA
3H€MCHTBI TeOpI/II/I
24 rpadoB u KurP OIIK-1.3 0-11 12-13 14-16 17-20
AIrOPUTMOB
Bcero 6ammoB | Menee 35 | 35-40 41-50 51-60
[TpomexyTouHas aTTecTanus
22-24 Hodzomosra k k3 OIK-1.3 | Menee 20 | 20-29 | 29-34 | 34-40
3K3(l/l/leHy
HUroro 6a108 0-54 55-69 70-84 85-100

2. IlepeyeHb OLICHOYHBIX CPEICTB
Kparkas XapakTepUCTHKa OLIEHOYHBIX CPEICTB, HCIIOIB3YEMBIX NPH TEKYILIEM KOHTpPOJIE
YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTAIllMM 00yYaromerocs no AUCHUILINHE:

HaunmenoBauue
OIIEHOYHOTO CPEJCTBA Kpatkas xapakrepucTrka OlEHOYHOTO CPEACTBA OueHo4HbIE MaTepUabI

Cpe,Z[CTBO IMPOBECPKU yMCHI/Iﬁ NPpUMCHATH TIOJIYYCHHBIC
SHAHUA JIA PCIICHUA 3aaa4 OMPCACICHHOTO TUIIA 10 TEMC
HJIN pa3acity

KonTponbnas pabota
(KuTP)

Kommnext KOHTPOJIBHBIX
3aJlaHui 110 BapHuaHTaM

[IpoBepsieTcst 3HaHHE TEOPETUYECKOr0 Marepuaia
Ok3ameH (OK) U yYMCEHHC MPUMCHATH €Tr0 Id  PCLICHUA
MIPaKTUYECKUX 3a0a4

OK3aMeHaIMOHHEIE
OMJIETEI

3. OneHOYHbIE MATEPHAJIbI TEKYIEr0 KOHTPOJIS YCIIEeBAeMOCTH 00y4al0IUXCH

HaumenoBanue
OIIEHOYHOT0 Ilpeocmasnenue u cooeprcanue OUeHOUHBIX MAMEPUATIOB
cpencTBa

1. Ilepeuenv npumephvix 3a0aHUll KOHMPOILHOU PabOMbvl




Kontponbnas padota
nmo temMe «CucTeMsl
JIMHEHHBIX
YpaBHEHUI

1. Pemmwuts cucremy meronoM Kpamepa u MaTpu4HbIM METOZOM:

X-y—-2=-3,

2X+2y+4z=0,
—X—-3y+2z=5.
1 3 -2 1
5 5 -3 5
2. Bbruucauth onpenenurens: A=
3 -3 5 2
-1 3 5 0

2X) — X2 +3X3 =3,
3X1 + X2 —5X3 = 0,
3. Pemuts cuctemy merogom ["aycca:
4X1 — X9 + X3 =3,
X1 + 3X2 —13X3 = —6.
4. Haiitu QpyHIaMeHTaNbHYIO CUCTEMY PEIICHUI:

6X1 - 9X2 + 21X3 - 3X4 —12X5 = 0,

—4X1 +6Xo —14X3 +2X4 +8X5 =0,
2X1 —3X2 + 7X3 — X4 — 4X5 =0.
5. BBI,I[GJ'II/ITB MaKCUMAJIbHYTO JIMHEWHO HE3aBUCUMYIO TIOJACUCTCMY U BbIPA3UTH

OCTaJIbHBIC BEKTOPHI Yepe3 BEKTOPBI ITOM MOJICUCTEMBI:
f,=043-11-1, f,=(21-32-5), f,=(1-301-2),

f,=(152,-2,6)

2. KoHTponbHas
pabota o Teme
«Bekrophas anredpa
Y aHAJIMTHYeCKast
reOMETPHSI»

Ilepeuens npumepHnvix 3a0anuti KOHMPOILHOU padbOMbl

1. (3) Haiftu koopAMHATHI TOUKH, ETAIIEH OTpE30K AB B oTHOIIEHUHU 3:2,
ecmu A(7;1;2) u B(-1;2;-1).

2. (3) Haiiti koopMHATBI TOUKH A, JIeXKAIeH Ha OCU Op/IMHAT,
paBHOynaeHHO# oT Touku B(-4;3) W Hayvaia KOOpAWHAT.

3. (4) Haittu rutomanp napamnenorpamma ABCD u kocunyc yrina ZCAB,
ecu A(3;-2;2), B(0;1;2), C(4;-2;0).

1. (3) (4) Haiitn mymuny auaronanu CA mapamnenorpamma ABCD u
kocunyc yrima ZACD, eciu A(3;-13;6), B(-5;3;2), C(2;7;-3).

4. Haiitn iy meauansl AK tpeyronsnuka ABC, ecnu

5 — A
AB=p+2q, AC=p-2q, [p|=1 [a]=3 (n.)=7.

5. (3) Haiiti muromans tpeyronsauka ABC, ecnu CB=7 p—37,

A

= _ = _ o T
BA:_p+6q J ‘p‘:61 ‘q‘:Z, (p’q)zg

6. Haiitu paccrosiaue ot Toukd Mg (—5;7) 10 mpsiMoit, mpoxosieii
uepe3 Touky M1 (5;4) mapamwtensuo Bekropy a(L—3).

7. Haiitu TaHreHc yria mexnay npsmoil x + 4y + 1 =0 u npsmoi,
npoxojsiieit uepe3 Touky Mg (L—2) u nepnenaukynspHo Bektopy N(—5;2) .

8. HccnenoBaTh KpUBYIO BTOPOTO TOPSAIKA, HAWTH €€ MOJIYyOCH, PACCTOSTHHE
MeXy (oKycamu, SKCIEHTPUCUTET, 3aIICaTh €€ KAHOHWYECKOE YPABHEHHE




MOCTPOUTH €€: 5x% — 6y2 +10x-12y-31=0.
9. Brruucnute 00beM TETpadpa C BEPIIMHAMU B TOUKAX

A, A,, A, A, ueroBbICOTY, ONyIIEHHYIO U3 BepunHbl A, Ha rpanb A A, A,
rne A (5.2,0), A,(250), A(124), A (-111).
X-2y+2-4=0,
2Xx+2y-2-8=0.
11. HanucaTh ypaBHEHME IIJIOCKOCTH, poxoasiiel yepe3 Touky M (L,11) u
Xx-2 y+15 z-1

1 -2 1
12. Haiitu paccrosame ot Touku M o(—12,7,~1) 10 miockocTH,

10. HamucaTh KaHOHHYECKOE YPAaBHEHHE MIPSMOIA: {

4yepes npsMyro

npoxonsueii uepes Tpu Toukn My (-3,4,-7), M, (15-4), Mz(-5-2,0).
13. HanmcaTh ypaBHEHHE TUIOCKOCTH, MPOXosieii uepe3 Touky M (1,0,—1),
X-5 y-3 7-2 " Xx-35 y-15 7z

1 0 2 2 0

14. HaniucaTh ypaBHEHHE MPSAMOA, Tpoxo e yepes Touky M (—1,0,1) u
Yyepe3 TOUKY IepecedeHus NPsSMON U INIOCKOCTH
X+3 y-2 1+2

= , 9X—-y+4z+3=0.
1 -5 3

MapaJUIEIbHO JIBYM IPSIMBIM

x+1: y—3:z+1 "

15. HccnenosaTh B3auMHOE PpaCIIOJIOKCHUEC IIPAMBIX 4 5

X—45 y+3 z7-2
1 -05 1

3. KonTponbHas
pabora ToO Teme
«OneMeHThI

JUHEWHOHN anre0phl»

Ilepeuens npumepnvix 3a0anuti KOHMPOILHOU padboOmMbl

1. Jlana matpuua JuHEHHOTO onepaTopa B 6asuce (el, €y, e3):

5 -1 -1
A=|0 4 -1|.Haiitu
0O -1 4

a. Bektop AX,ecmu X =3¢ +€) +3€3;
b. marpumy A’ 3Toro omeparopa B 6asuce (ei, e'z,eé) , €CIIH
& =3¢, +€ —e3,
ey = 2e; +€ +3e3,
e3 = 2€; + e, + 2e3;
C. COOCTBEHHBIC YHCIIa U COOCTBEHHBIE BCKTOPLI 3TOT'0 OII€paTopa.
d. TlpuBecTu MaTpHIly JaHHOTO OMEPATOPA, €CIIH 3TO BO3ZMOXKHO, K
AnaroHaJibHOMY BHUY.

2. TlpuBectu kBagpaTnyHyIO GOpMY K KAHOHUIECKOMY BUAY MeTonoM Jlarpanxa
U OPTOTOHAJILHBIMH ITPE0OPa30BAHUSAMHE, 3aMMCATh COOTBETCTBYIOIINE

IpeoOpa3oBaHHs KOOP/IMHAT: 2X12 + 9X22 + 2X§ —AX Xy +AX,Xg.
3. HccrenoBaTh KPHBYIO BTOPOTO TIOPSIKA

—2X? —2y? +2xy —6Xx+6y+3=0.

4.
pabota

KonTponbHas

1o

TEMC

Ilepeuenv npumephvix 3a0aHUll KOHMPOILHOU PabOMbvl




«Brruncnenue
npenenoB GpyHKIH»

=

10.

11.

%/Sn + L\1/9n +1

e (v VAN —nen?
lim \/(nz +1)(n2 —4) —\/Ej

Nn—o0
5 2n+1
2n +21n7]

2n2 +18n+9
arcsin 3x
X—)O \/2+ \/_

~ In(4x-1)
lim \/1 coszx —1
_),

lim
n—oo

X

) 1/1In cosx
lim (1+ sin 3x))
x—0
) In cos 2x
lim 2
x—ox (L—-7/X)
1
HaiiTi Touku pa3peiBa pyHKINH, OIPEAETUTD UX THI: f x)= exz
X+

Haiitu Touku pa3pbiBa QyHKIIUH, ONPEAETUTh UX THIIL:

2, ecnu X< =2,
f(x)= \/4—X2, eciu —2<X<2,
X—2, eciu X> 2.

£(x) _sin(x+5)

Haiitu Touku pa3pbiBa QyHKIIUH, ONPEAETUTh UX THIIL: 5
X+

Haiitu Touky pa3pbiBa QyHKIIUH, ONPEAETUTh UX THIIL:

f(x)= arctgxf4

S. KontponbHas
pabora ToO  Teme
«Anddepennmanpao
e MCUHCIIEHUE
byHKIMA OJTHOM
MIEPEMEHHON

Ilepeuenv npumephvix 3a0aHUli KOHMPOILHOU PpabOMbl

4
Haiftu npou3BoiHyt0 QyHKIMH Y = i(x2 +8)V X2 —4+ I—Garcsin 2 .
X

Haiit npon3BOIHYIO CII0KHO CTENeHHOH (pyHKIMH

y = (arctgx)(ll 2)In arctgx

Haiitu npousBoiHyI0 (QYHKIMH, 33/1aHHON TTapaMeTPHUECKU
X = In(t + \/t2 +1j,

y=tVt? +1.
Haiitu npousBoiHyt0 2-r0 nopsiika (yHKIMH, 331aHHON TapaMeTPHUECKU
X = arcsin(cos t),
{y = arccos(sin t).
Haiitu ipou3BOAHYI0 (YHKIHH, 3a1aHHOI HesBHO: Y =1+ xeY .
Haiitu npon3BoiHyI0 2-ro nopsiika (PyHKIIMH, 331aHHON HESIBHO:




x3+y3—3axy=0.

7. Haiitn mpousBoaayto 50 mopsaka QyHKIMN Y = (2X2 -7)In(x-1).
8. TIpoBecTu NoHOE UCCIEA0BaHKE GYHKIIMH U TOCTPOUTH TPaduK:
y =(3-x)e* 2.

Ilepeuenv npumephvix 3a0aHuUll KOHMPOIbHOU PpabOmbl

3
¢ X°dx
1. |—/—
o 4 _ X8
2. | xe™dx
- XP+x+1
X' —-2x"-3
o [ x3dx
1+Rx 41
r 2x-3
5. dx
“AXP—4x—-7
6 [ dx
6. KonTponbnas S (]_ + COS x)2
pabora 1o  Teme c s
«MHTeTpanbsHOe 7. J cos” xdx
UCYHCIICHUE 5
byHKIMIA OJTHOM 3 r COS™ X dx
MEPEMEHHOI» J sin3 X
9. |x*\4—x*dx
10. BeraucnuTs TIomma s GUryphl, OrpaHuIeHHON TpadukaMu () yHKITU:
. 2 T
y=sinxcos“ X, y=0 (OSXSE)
11. BeryucnuTh TIOMab GUTYpPHI, OTPaHUYCHHOMN JIMHUSAMU, 33JaHHBIMU
napamMeTpUIeCKUMH YPAaBHEHHSIMH :
X=4(t-sint), y=4(1-cost),y=4 (0<x<8n,y>4)
12. BeryucnuTh AMHY TyTU KPUBOH 3a/IaHHOM MapaMeTpUIeCKH:
x = (t? — 2)sint + 2tcost,
<t<m.
y =(2—t?)cost + 2tsint,
13. Haiitu o0beM Tena, 00pa3oBaHHOTO BpalieHHueM BOKpyT ocu OX ¢urypsl,
orpaHudYeHHON TuHUAME: Y =3 SIN X,y =sinx,0<x<x.
1. KonrtponbHas Ilepeuenv npumepHbvlx 3a0anuil KOHMPOILHOU pabOmbl
pabora ToO  Teme
«Anddepennmanpao 1. HaiiTi yacTHBIC TPOU3BOAHBIC 1-TO M 2-TO MOPSAKOB (HYHKIIHH
e MCUHUCIICHUE _ \/2732
e Z=/X"y+3xy".
HECKOJIbKUX 2. Haiitu quddepenuuan 1-ro nopsiaka dpynkmun: U = Z tg(2X —5Y) .

MEPEMEHHBIX»




. X
3. Haiitu muddepennman 2-ro nopsiaka QyHKIuu: z = x2y +—.
4. CocTraBHUTh ypaBHEHHE KacaTeJIbHOM IUIOCKOCTH M ypaBHEHHE HOPMaIH K
NOBEPXHOCTH B yKasauHoi Touke: € —xzy+22—-3=0, M(L1-1).
5. HccnenoBaTh PyHKIMIO HA DKCTPEMYM: Z = —Xzy + 5xy2 + Xy .

6. IIpoBepuTs, CylIeCTBYET JIU HESBHO 3a7aHHas QyHKUUA Z = Z(X, y) B

YKa3aHHOU TOYKE, U HAliTH €€ YaCTHbIE POU3BOAHBIE 1-T0O nopsaKa:

X2 +y?—2x—yz-2=0, M(L,-1-1).

Ilepeuens npumepHvlx 3a0aHuLl KOHMPOILHOU PpabOMbl

Pemnre 1Y u cnenaiite npoBepky:

1 2X+2xy* +42-x*y' =0.

. X* +2xy —5y?
2x* —6Xy

8. KontponsHas
pabora 1o  Teme , Y . 1
«OOGBIKHOBEHHBIE 3. y+==sinx y(ﬂ-) -

X T
muddepeHnraIbHbIC
YPABHEHHD 4. xy’dx+y(x*+y*)dy =0.

5. Haiitu o61uee pemenue nuddepeHmaibHoro ypaBHeHUS:
y"+2y' =4e”(sinx+cosx).
6. Haiitu pemenue 3agaun Kormm:

y"+ 7’y =n%[coszx, y(0)=3, y'(0)=0.

Ilepeuensv npumepnvix 3a0anuti KOHMPOILHOU pabomvl

1. Haiftu cymmy psina: i%
= 9n°+12n-5

2. Uccnenosars Ha CXOAUMOCTD PSJL: Z_n +5 sin En :
9. KoHnTposbHast = 3
pa6ora mo  Teme § = (n- 2)3 (x+ 3)2”
«Yuciossie u | 3. Haiitu o61acts cxoaumMocTy ()yHKIIMOHAIBHOTO psijia: Z .
(QyHKIMOHAILHBIE e 2n+3
PSIBD)

9

2 y
4. Paznoxuts pyakumo 20 —X—X" B psan Teiinopa mo crenensm X

1
5. Beruncnuts uaTErpan ¢ To4HocTho 10 0,001: I M dx -
X
0

10. KonTponbHas Ilepeuensv npumepnvix 3a0aHUll KOHMPOILHOU paboOmMbl




pabora ToO  Teme
«KpatHsbie 1. W3meHuTH NOPAIOK UHTETPUPOBAHMSL:
UHTErPaIb» -1 0 0 0
jdy j fdx+J'dy j f dx
2 2ty -1 -y
2. BeruucnauTs:
IIyeW”dxdy;
D
D:y=In2,y=In3, x=2, x=4.
3. Haiitu momaab Gurypsl, OorpaHu4eHHON JAHHBIMU JIMHUSMH.
y? —2y+x* =0,
y? —4y+x* =0,
y=x//3, y=+/3x.
4. Haiitu o0beM Tena, 3aJaHHOI'0 OIpaHUYMBAIOIIMMU €T0 NOBEPXHOCTSAMH.
y =16+/2X, y=+/2X,
2=0, Xx+z=2.
Ilepeuensv npumepnvix 3a0anuti KOHMPOILHOU pabombl
3
1. Beruuciauth aiuHy ayru kpuBoi L: Yy = X2, 0<x<1.
2. BeluncnanTh KpUBOJIMHEWHBIH UHTErpall 2-ro poja:
x:t{
J.ydx+xdy, rae | : 3 1<t<2.
y="t,
11. KonTponbsHas !
pabora mno Teme| 3. HaiiTu miomas moBepxHOCTH S Z =+ 2 y2, BBIPE3aHHOMN IIMJINHIPOM
«DJIEMEHTBl TEOpUU
p X2+y2=1I/IHJ'IOCKOCT$IMI/I x=0,y=0 (x>0,y>0).
TOJIS» _ _ _
4. HaiiTi IMBEPTEHIUIO ¥ POTOP BeKTOpHOTO moyst F = Xyi + Xzj — yzK. Onpenenurs
THUII TOJISI.
5. Haiitu nmotok BektopHoro nons F = Xi+ Yj+2zK uepes 3amxnyTyro
MOBEPXHOCTD: S ! X2+ y2 +2% =1
6. BEIaucIuTh MPOU3BOIHYIO CKATSIPHOTO OIS U = X2y + XZ3 — Y 1o HampaBJICHHIO
Bekropa | =2i+ j—3K B Touke M(1,1,1).
Ilepeuenv npumepHuIx 3a0anull KOHMPOILHOU PAOOMbL
1. Haiitu oO1iee perieHrne ypaBHEHUs, IPUBEIS €ro K KAHOHUYECKOMY BH]TY:
12. mmmmm@”m+%w+wwza @um+%w+%w+%—hyﬂl
pabora 1o  Teme 2 Hai .
JTnddepermanss | > aliTH pellieHue ypaBHEHUs paclpOCTPAHEHUS TeIla B OTPAHUYEHHOM CTEPIKHE:

€  YypaBHEHHS B
YaCTHBIX
MIPOU3BOTHBIX»

u; =4u,,, 0<x<2, 0<t<oo,

u(x,0) =sin> 2zx —sin 4zx, u(0,£) =u(2,£)=0.
3. Haiitu pemenue ypaBHeHHs KoJeOaHUIl HEOTPAaHWYCHHOM CTPYHBI, HCIIOJIb3YS

dbopmyny danambepa:




2

u(x,0)=x(x—-1), wu;(x,0)=3sn“x

Uy =Uxys
4. HaiiTu peleHue YpaBHEHHUS pPACHPOCTPAHCHHUs TEIila B HEOTPAHUYCHHOM

CTepikHe, ucronb3ys popmyny [Tyaccona:

2
U, =21, —w<x<m, 0<t<o, u(x,0)=e * ~>%

Ilepeuensv npumepnvix 3a0aHUli KOHMPOILHOU Pabombl

1. HaiiTu Bce 3HaUe€HUsI KOpHEH

a) 3-1 6)i B) Y1+ i

2. [IpencraButh B anrebpandeckoit hopme

J; 1\ 1-i \°
a)(1+h/§) 6)(1+i\/§j B)(1+i\/§J
3. M300pa3uth 0071aCTh HA KOMIUIEKCHOM TIJIOCKOCTH

z-1<2
a) |[Rez<2 64 , I B
251 —Z<arg(z—1)<z

4. BoccTaHOBUTH (bYHKI_II/IIO 10 €€ HeﬁCTBHTCHBHOﬁ HWJIM MHAMOM YacCTH ¥ 3HAYCHHIO
B TOYKC.

13. KontposnbHas
pabota mo Teme| Y :x2 —y2 +X f(O):i
«Teopuss  QyHKIMI
KOMITJIEKCHOI 5. BpIuucnuTh UHTErpanl I (z- 5)3 dz
IIEPEMEHHOI» ‘ z —5\ =1
6. Pa3noxxuTh B psiJi IO CTENEHSIM Z-Z
z+3 . i
a) —— , Zg=1+1 6) zcos—, zg =0
z-1 z
7. Onpenenuth TAMBI 0OCOOBIX TOUEK (QYHKIIMM B 3a7a4e 6.
a) z=1 6) z=0
8. HaiiTu BBIYETHI B OCOOBIX TOYKAX
)zcosi cosz-1
a —
z 22|22 +1
9. BeuuciauTh UHTETPaJIbl
[ cosz-1
a) § zcos—dz 6) § (o2
T 22 7(e? 1)
4
Ilepeuensv npumepnvix 3a0aHuUti KOHMPOILHOU pabombl
14. KoHnTtponbHas
pabora 1m0  Teme 1. Pasnmoxuth B psg Dypbe (QyHKIHIO ¢ mepromoM 27 , 3aJaHHYKO Ha
X
«ONEeMEHTBL unrepsane [0, 2] dopmymoit f(X)=—.
rapMOHHUYECKOTO 2
aHaIM3a» 2. Pasnoxute B uHTepBane (0, 1) MO KOCHHYCaM KPAaTHBIX TyT (YHKIIHIO




COS X npu O<xsg,
f(x)=
—COS X npu g<x<n.

3. Pasnoxute B psag Pypee nepuopnueckyro ¢ynkuuo f(X)= e* npu
—2<Xx<2, f(x)=f(x+4), ucnons3ys KoMIIeKcHyt0 hopmy psjia Dypse.
4. TlpencraButh uHTETpaioM Oypbe PyHKINIO:

1, O<t<l,

1
ft)=1=, t=0,t=1,
©=13

0, t<0, t>1.

15. KonTponbHas
pabora ToO  Teme
«OnepanoHHOE
MCUUCIICHUE)

Ilepeuenv npumepnvix 3a0aHuti KOHMPOILHOU PabOMbvl

1. Haiimute n3o0pakeHue Juisl JaHHOTO OPUTHHAJIA!

a) f(t)=2t> +5t% exp(=2t) — t cos(3t),

6) f(t)= j (rsh(27)+37%)dr |
0

2. Haiigute opuruHal no JaHHOMY H300paKeHHUIO:

3 2 e P
Q) F(p)=—+ 3t
P (p-2) p-+9

p
(p+2)(p* +4p+5)

3. OnepanMOHHBIM METOJIOM HaWAWTE YacTHbIE pemeHus aupdepeHIrnanIbHbIX

6) F(p)=

YpaBHEHUN:
a) ¥ =2y =3, y(0)=2.
6) y'—=2y"+2y=2t-2, y(0)=»'(0)=0

4. OnepallMOHHBIM METOJIOM Hal/IUTEe YaCTHOE PELIeHUE OJHOPOJHON CUCTEMbI
muddepeHIMaIbHbIX YpaBHEHUH:

{x'—x—?)y:O,

Yy —x+y=0; O =Ly0)=0

5. ITo nanHOMy rpadKy OpUTHHAIA HAIUTE N300paKeHHe, mojaras d = 1:

16.  KoutposbHas

Ilepeuenv npumephvix 3a0anuUli KOHMPOILHOU PabOMbvl




pabora ToO  Teme
«Teopus
BEPOATHOCTEI»

1. Ha xapToukax BIIUCAHbI OYKBBHI Bamero nMeHu u pamunmu. Kaprouku
NEepEeMEIINBAOTCS U 3aTEM CIIy4aifHbIM 00pa3oM OZHA 3a APYroi U3BJIEKAIOTCA.
Haiit BEposATHOCTB TOT0, YTO
1) o0e OyKBBI Ha IBYX U3BJICUEHHBIX KAPTOYKaX IJIACHBIC;
2) onHa u3 OyKB Ha TPEX M3BJICYEHHBIX KAPTOUKAX — IIACHAs, JBE APYTHE —
COIJIACHBIC;

2. B ypue cogepxxutcs K 6embpix 1 M 4EPHBIX MIAPOB, PA3IUYAIOLIHNXCS TOIBKO
nBeroM. 3 He€ mocnenoBaTebHO O€3 BO3BpAILICHHUS U3BIIEKAIOT MIAPHI 10
MOSIBJICHHS YEpHOTO mapa. HalTi BeposATHOCTB TOr0, YTO IIap Y€PHOIO I[BETa
HOSIBUTCS TIPU N-M U3BIIeUeHuH, eciu K=3, m=4, n=3.

3. HaiiTu BEpOsTHOCTD OTKa3a CXeMbI (CM. PUCYHOK!), IpeAIoaras, 4To OTKa3bl
OTJIEJIbHBIX 3JIEMEHTOB HE3aBUCUMBbI. BeposATHOCTH (; OTKa30B 3J€MEHTOB C

Homepamu i=1,2,3,4 coorBercTBenno pasunl ¢, =0.1, 4, =0.2, q,=0.1, q, =0.3.

4. 3 natyrKa MOCHUIAIOT CUTHAJIBI B OOIIMI KaHA CBSI3U B mponopiuu 3:4:3.
BeposiTHOCTH TIONTYyYUTh UCKXEHHBIN CUTHA OT KaXKI0T0 JJATYMKA COOTBETCTBEHHO
paBubl 0.11, 0.29, 0.22.

1) KakoBa BepOATHOCTH MOTYYUTh UCKKEHHBIN CUTHAI B OOIIIeM KaHale CBs3u?

2) B o0miem kaHaye CBS3M MOTYYCH UCKKEHHBIN cUTHAN. KakoBa BEpOsSTHOCTH
TOT0, YTO 3TOT CUTHAJ OT 3-T0 JaT4HhKa?

5. Ha camonére umerorcs miectb OAMHAKOBBIX JIBUTaTeNeil. BeposTHOCTH
HOpMAaJIbHON pabOTHI Kaxk10ro ABuratesns B nosuére pasHa 0.8. KakoBa BepoATHOCTD
TOTO0, YTO B MOJIETE BO3HUKHYT HEMOJAJKHU a) B OTHOM JIBUTaTelne; 0) XOTs Obl B
OJIHOM JIBUTATEJIC; B) B MATH JABUTATEIIAX ]

6. 3aaH 3aK0H pacIpeeICHHs TUCKPETHON CITy9aiiHON BeIMIUHBI X TaOIUIICH.
Haiitn o, pynkumro pacnpenenenus F(X), maremarudeckoe oxuganne M(X),
mucniepeno D(X).

X; -6 -2 8 9 10

p; 0.1 0.3 0.2 0.3 o

7. 3amaHa IIIOTHOCTH pacnpeaeneHus BeposTHocTei f(X) HenpepbIBHOH ciydaitHoO#M
BenmunHbl X. Haiiti napametp C, pynkuuio pacnpenenenus F(X), Mmarematuueckoe
oxunanne M(X), mucniepcuro D(X) 1 BeposITHOCTB MOMagaHus CITydaifHOM
BenMYMHBI X B HHTEpBaJ OT 1 710 2.

0, x<O0
f(x)=<C(3x—x?), 0<x<3
0, x>3

17. KoHurtponbHas
pabora ToO  Teme
«Maremaruueckas
CTaTUCTUKA»

Ilepeuensv npumepnvix 3a0aHuUti KOHMPOILHOU pabombl

1. JTarnHbIe BEIOOPKH MpUBEACHBI B TaOiwmIle. [locTpoUTh MOJUTOH YacToOT.




2.Ilo JaHHBIM BBI60pKI/I IMOCTPOUTH MOJIUTOH OTHOCUTEIIBHBIX YaCTOT.

X -2 -1 0 1 5

n; 4 12 2 6 4

3. Ilo paHHBIM BBIOOPKM COCTaBUTh JUCKPETHOE CTaTHCTUYECKOE
pacnpeznenenue. [IocTpouTh NOIUTOH YaCTOT.

41:4,2:3,8:5:5,1:4,2;:3;4,1;: 3,8;5,5; 3,6;4,2;4;5,8; 6; 3;:51;5,5; 3,6; 4.

4. Ilo naHHBIM BBIOOPKM COCTaBUTh CTATUCTUYECKOE pAaCIIpelelICHHE.
[TocTpouTh rUCTOTpaMMy YacTOT, TpaMK HAKOIIEHHBIX YacTOT.

1;15; 13; 11, 9; 6; 6; 3,8; 9,1, 9,8;

2,7:49; 3,5;6,1;9,9; 10,3; 2,8; 6,4; 2,9; 9,6;
13,5;3,8;8,6;85;7,6;94; 48,54, 2,3, 9;
10; 12; 11,8;4,1; 5,3; 7,6; 3,8; 9,4; 4,5; 6;
6;59;91,;3,7;,11,7; 10,3; 4,2; 7,1; 6; 8.

5. JlanHble BRIOOpPKH MpUBEACHBI B TaOnwmie. HaliTu BEIOOpOYHOE cpenHee,
BbIOOpOUHBIE TucTiepcrn. [10cTpOUTh SMIHPUYECKYIO (DYHKIUIO pacTpe/ieICHuUS.

X -4 -2 0 3 4

n; 3 7 2 6 2

6. Haiitm wucmpaBieHHYI0O BBIOOPOYHYIO JHCIIEPCHI0O H  CpE/IHee
KBaJ[paTHYECKOE OTKJIIOHEHHUE 110 JAHHOMY PaCIpeesIeHUIO BBIOOPKH:

Xi 0,1 0,5 0,7 0,9

n; 6 12 1 1

7. HaiiTu HecMellleHHbIE OLIEHKH MAaTeMaTHYeCKOTO OKUIAHUS U AUCTIEPCUU
0 TJaHHBIM BBIOOPKHU:

Ne HNurepan N
WHTEpBaja
1 -5-0 25
2 0-5 5
3 5-10 15
4 10-15 5
5 15-20 20




8. Haiitm noBepuUTeNnbHBI MHTEpPBAJ MJIs OLEHKH C HajexkHocThio 0,99
HEW3BECTHOTO MAaTEMAaTHYECKOTO OXHIAHUS & HOPMAJIbHO pacipeneseHHOTO
npusHaka X TIeHepaJbHOU COBOKYIIHOCTH, €CIIM M3BECTHHI T€HEPAILHOE CpEIHEEe
KBaJIpaTUYECKOE OTKIIOHEHUE G, BBIOOpOUHOE cpeqHee X u 00beM BBHIOOpKH N :

a) 6=4,X=10,2,n=16;

6) 6=5,X=16,8,n=25.

9. Tlo nmanHbIM BBIOOpKM oOOBeMa N W3 TIeHEpaTbHOW COBOKYITHOCTH
HOPMAJIBHO PAaCIpeCICHHOTO0 KOJIMYECTBEHHOTO MMPU3HAKA HAMJICHO MCIPABICHHOE
CpelHee KBaJpaTH4ecKoe OTKIOHeHHe S . Hailtu noBepuTenbHBIM HHTEpBA,
MOKPBIBAIOIMKA TI'EHEpaIbHOE CpEelIHEe KBaJgpaTHUYeCKOe OTKIOHEHHEe G ¢
HaaekHoCcThIO 0,95, ecim:

a) n=10, s=5,1;

0) n=30,s=14.

18.  KouTposbHas
pabora ToO  Teme
«DNEMEHTBl  TEOpUHU
rpagoB u
QIITOPUTMOB)

Ilepeuens npumepHvlx 3a0aHULl KOHMPOILHOU PAbOMbL

1. 3apaiiTe rpaduueckuM U MATPUYHBIM CIIOCOOOM OPHUEHTUPOBAHHBIMH,

HEOPUEHTUPOBAHHBIN, CMEIIaHHBIN Ipad.

2. WzoOpaszute rpad G = {V, E}, rne

a. V={v1,V2,V3,V4,Vs}, E={(V1,V5),(V1,V3),(V3,V5),(V3,V4),(V1,Va) }

b. V= {Vl,Vz,Vg,V4,V5}, E:{(Vl,Vz),(V1,V5),(V2,V5),(V3,V4),(V5,V4)}

C. V=4{v1,v2,v3,V4,Vs}, E={(V5,v2),(V1,V3),(V4,V5),(V5,Va),(V3,Va) }

d. V= {Vl,Vz,Vg,V4,V5}, E:{(V4,V2),(V1,V3),(Vl,V5),(V3,V1),(V5,V4)}

e. V={Vv1,V2,V3,V4,V5}, E={(V5,V2),(V1,V3),(V4,V1),(V3,V4),(V1,Va) }
[Toctpoiite MaTpuily 151 ©300paXKEHHOTO B IPEIBIAYIIEM 3aJaHIH rpada.
[Toctpoiite monHsIi rpad ¢ 4 BepIIMHAMHU.

CocTaBbTe CIIOBECHBIN aITOPUTM OIPEeTICHIs MapIIpyTa B rpade.
CocTaBbTe CTPYKTYPHYIO CXEMY JITOPUTMA OMPEICIICHUSI CBI3HOCTH
MIPOU3BOJIBLHOTO HEOPUEHTUPOBAHHOTO Tpada.

7. Bemonuauts nepecedenue rpados Gy = {V1, E1}, rme V1 = {V1,V2,V3,V4,Vs}

E,= {(Vl,Vg),(V2,V4),(V3,V5)} nG,= {VQ,EQ}, rae Vo = {Ve,V7,V8,V3,V5} E:= {(

V3’V5)1(V6’V8)’(V31V7)}

oMW

Kpumepuu OUEHKU U WKajia oyenueanus 6 bannax

[Ipu oueHKe BHINOJHEHHOW KOHTPOJIbHOW pabOThl YUUTHIBAIOTCS ClIEAYIOIINE
KpUTEPHUU:

1. 3nanue mamepuana

[] copmepkaHMe MaTepuajla PACKPHITO B IOJHOM OOBEME, MPEAYCMOTPEHHOM
IpOrpaMMOM TUCIMIUIMHEL — 3 Oaina;

0 coxaepkaHUe MaTepUalla PaCKPBITO HEMOJIHO, TOKa3aHo 00I1ee MOHMMaHue
BOIPOCA, TOCTaTOYHOE ISl TalbHEHIIero u3ydeHus mporpaMMHOro Mmarepuana — 1
Oa;

0 He pacKpbITO OCHOBHOE cojiepaHue yueOHoro marepuaia — 0 6auios;

2. IlocnedosamenvHocme U3n0dHCceHUs:

0 coaepxaHHe MaTepHalia paCKpbITO MOCIEI0BATENbHO, TOCTATOYHO XOPOIIO
npojaymaHo — 3 6anna;

0 mociaenoBaTeIbHOCTh U3JI0KEHHS MaTepualla HEJOCTaTOYHO NMpogyMaHa — 1
Oa;

0 myTaHUIAa B U3JI0KEHUU MaTepuana — 0 0aos;

3. IIpumenenue KOHKpemHvlX NPUMEPOE

0 mnoKa3aHO yMEHHE WLTIOCTPUPOBATh MaTepUall KOHKPETHBIMU PUMEpaMH — 2
Oaia;

0 mnpuBEICHHE IPUMEPOB BBI3BIBACT 3aTpyAHEHUE — 1 6a;




0 HEyMEHHE MPUBOJUTH MPUMEPHI TIPU 00BsICHEHNH MaTepuaia — 0 6aos;
4. Yposenv meopemuuecrkozo ananuza

0 ToKa3aHO yMEHHE JesiaTb 0000IIeHUE, BEIBOIBI, CpaBHEHHUE — 2 Oaiia;

O o00o01IeHue, BEIBO/IBI, CPABHEHHE JICJIAIOTCS C TOMOIIIBIO TIPETIOIaBaTeNst — 1
Oai;

0 moJHOE HEYMEHUE JieTiaTh 0000IIeHHE, BEIBOIbI, CpaBHEHHS — () OaJIoB
MakcuMajbHOe KoJn4ecTBo 0aioB — 10.
(Ecmn MakcHMalIbHBIM Oajl 3a BBINOJIHEHHE KOHTPOJBHOH paboThl COIJIacHO
TEeXHOJOoru4eckod kapre m. 1, pasen 15, 20, 25, 30 wim 40 6amios, To 10
yMHOaeTcst Ha Koddduruenr 1.5, 2, 2.5, 3 uin 4 COOTBETCTBEHHO.)

4. OHeHO‘IHLIe MaTepualjabl HpOMe)KyTO‘IHOﬁ aTreCralnmmn

HaunmenoBanue
OILIEHOYHOI'0 IK3aMeH
cpeacrBa

OueHouHble  MaTepuaibl, BbIHECEHHbIE Ha OJK3aMEH, COCTOAT U3
9K3aMEHAIlMOHHbIX OWJIETOB [yl IPOBEPKU TEOPETUUYECKUX 3HAHUH U
IIPAKTUYECKUX YMEHUM.
Bcero mno 25 »k3amMeHaUMOHHBIX OWJIETOB, coOAepXkallluxX [0 JiBa
TEOPETUYECKUX BOIpOca U JBe 3a1auu B 1, 3 u 5 cemecTpax

IIpumepul s3K3aMeHAYUOHHBIX OUNEMOB.

buuer 1 (1-i cemecmp)
1. Onpenenenve MaTpuIbl, pa3sHOBUAHOCTH MATPHUII, ONEPALIMU HAJ

MaTpHIAMHU.
HenpepsiBHocTh pyHKimu. Knaccudukanus Touek paspbiBa.

N

3. Pemmre cucteMy ypaBHeHuii meTonom I'aycca:
2X1 — X9 + 3X3 =3,
3%, + X9 —5X3 =0,
[IpencraBienne 4X — X + X3 =3,

H CONIEPIKAHNE X1 +3X9 —13X3 =—6.
OLICHOYHBIX 1
MaTepHuajoB

eX
x+2

4. Haiitu Touku pa3pbiBa QYHKIUU, ONPENEIUTh UX TUIL: f (X)=

buaer 2 (3-i cemecmp)
1. 3nakodepenyromuecs: psiibl: NOHATHE, Mpu3HaK JleiiOHuIa, oOmumit
JOCTaTOYHBIM MPU3HAK CXOJUMOCTH, aOCONIIOTHAasE W  YCJOBHAs
CXOJIUMOCTB.
2. KpuBonmueiinsri wHTeTpan Il-ro poma: ompeneneHue, CBOWCTBA,
BBIYKCIICHUE

= (n—-2)*(x+3)"

3. Haitnure 06;1acTh CXOAMMOCTH CTETICHHOTO Ps/a: Z
pwry 2n+3

4. BerunciauTe TBOMHOM UHTETPAI:

_” ye2dxdy;
D

D:y=In2,y=In3, x=2, x=4.




Bbuner 3 (5-it cemecmp)
1. TlpenenvHbie TeopeMbl B cxeme bepnymmu: Tteopema Ilyaccona,
JIOKaJbHas U UHTErpanbHas TeopeMsl Myaspa—Jlamnaca.
2. UYucroBble XapaKTEPUCTUKH CTATHCTUYECKOTO paclpeieseHus:
BBIOOpOYHOE CpeHee, BbIOOpouHas aucrepcus. Moaa W MeauaHa
BapHAallMOHHOTO psja.
3. 3amaH 3aKOH pacrpeiesieHus JTUCKPETHOW CIIy4alHOW BEJIMYMHBI X
tabmunei. Haiitu &, ¢ynkmuro pacrnpenenenus F(x), MmatemaTudeckoe
oxkunanane M(X), mucniepeuro D(X).

X, -6 -2 8 9 10

p; 0.1 0.3 0.2 0.3 o

4. Bwmonuute mnepeceyenue rpadpo Gl = {VI1, El}, rtne VI =
{vli,v2,v3,v4,v5} El= {(v1,v3),(v2,v4),(v3,v5)} u G2 = {V2,E2}, rne
V2 = {v6,v7,v8,v3,v5} E1= {( v3,v5),(v6,v8),(V3,v7)}

Kpurepun

OLICHKH M IIKalia

OLICHUBAHUSA
Oaiuax

B

[Ipu BeIcTaBIEHMM OaUIOB 3a OTBETHl Ha 3ajaHus 1 um 2 B Owmiere
YUUTBHIBAIOTCS CIEAYIONINE KPUTEPUU:

1. Ilpasunbrocmsb 6bINOIHEHUS NPAKMUYECKO20(UX) 3a0anusi(uti)

2. Bnaoenue memooamu u mexnonocuamu, 3anianupo8aHHbiMu 6 pabouell
npozpamme OUCYUNTIUHbBL

3. Bnaodenue cneyuanvuvimMu mepmMuHamu U UCNOIb308aHUe UX NPU OMEEMme.
4. VmeHnue 0bvsicHams, 0elamsb 8b18600bl U 0000UEHUSL, 0AB8AMb
apeymMeHmupo8aHHbvle Omeenivl

5. Jlocuunocmo u nocredosamenvHocms omeema

6. [Jemoncmpayus cnocoonocmu yuacmeosams 8 paspadbomke 0000UeHHbIX
8apuUanmos peuletust npooem

Om 16 0o 20 6annoe oyenusaemcs omseem, KOMOpbili NOKA3bIBAEN NPOUHbIE
3HAHUSL ~ OCHOBHBIX  NPOYECCO8  U3YYaemol  npeOMemuou  obracmu,
omauuaemcsi 2AYOUHOU U NOJNHOMOU pPACKPLIMUS  meMbl, 6ld0eHue
MEPMUHONO2UYECKUM ANNAPAmMoM, YMeHUe 00bACHAMb CYUHOCTb, S8TIeHU,
npoyeccos, coovimuli, Oenamv  6bl8OOLI U  0000wWeHus,  0asamov
apeymMenmupo8aHuvle omeemvl, NPUBOOUMs NpUMepbl, c80000HOe GllA0eHUE
MOHONI02UYECKOU peyblo, 102UYHOCMb U NOCIe008AMeNbHOCHb Omeemad.

Om 11 0o 15 6annoe oyenusaemcs omeem, 0OHAPYHCUBAIOWUL NPOUHBLE
3HAHUA ~ OCHOBHBIX ~ NPOYECCO8  U3YYaAeMol  NpeoMemHOUu  obracmu,
omauuaemcsi 2AYOUHOU U NOJNHOMOU pPACKPbIMUSL meMbl, 6ld0eHue
MEPMUHONOSUYECKUM ANNAPAOM, YMeHUe 00bACHAMb CYUHOCMY, AGTEHU,
npoyeccos, coovimuti, Oelamv  6blBOObI U  0000wenus,  0asamv
apeymMenmupo8aHuvie omeemvl, NPUBOOUMb NPUMEPbL, C80O00HOE 8lA0eHUe
MOHONO2UYECKOU peyblo, JI02UYHOCMb U NOCIe008aMeNbHOCIb OMmeema.
Oonako oonyckaemcsi 00Ha — 08e HEMOUYHOCIU 8 OmEeme.

Om 6 0o 10 6annos oyenusaemcsi omeem, CEUOEMENbCMBYIOWUL, 6
OCHOBHOM, O 3HAHUU NPOYECCO8 U3YYaeMou npeomMemuol obracmu,
OMAUYAIOWULICSL HEOOCMAMOYHOU 27IYOUHOU U NOJTHOMOU PACKDbIMUSL MEMbL,
3HAHUEM OCHOBHLIX 8ONPOCO8 MeopuUl; clado cpopMupOBaAHHLIMU HABLIKAMU
amanuza  AGNeHul, Npoyeccos, HeOOCMAMOYHbIM  YMeHuem  0aeams
apeyMeHmupoBanHvle omeemvl U NPUBOOUMb NPUMEPbl;, HeOOCMAMOYHO
CB0D0OHBIM  lAOEHUEM  MOHONIOSUYECKOU  peublo,  JI02UYHOCMbIO U
nOCIe008amenbHOCMblo  omeema. J{onyckaemcsi HecKoIbKo Owubox 6
cooepoircanuu omeema.

MakcumanabHOe KOJIH4YeCTBO 0ajJI0B 32 BBINOJHEHHE NPAKTHYECKHX




saganui — 20
MakcuMajIbHOe KOJIHYeCTBO 0aJ1710B 3a dK3aMeH - 40
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