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Tennosnepreruxu, npotokos Ne 09 ot 30.05.2023 r.
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[Iporpamma mnpuHATa peENIEHUEM YUYEHOrO COBETa MHCTUTYTa [eIIOdHEPreTUKH,
npotokos Ne 09 ot 30.05.2023 1.



1. Ilesab, 327244 U IVIAHUPYEMbIe Pe3yJIbTAThI 00YYeHUs 110 JUCIUIITTHHE

enbto aucuumanHbel «Bpicmias MaTreMaTHKa» SBIsETCS (POPMUPOBAHUE JIHYHOCTU
CTYJECHTa, Pa3BUTHE €ro CIOCOOHOCTH K JIOTMUYECKOMY M MaTeéMaTH4YE€CKOMY MBILIUICHUIO,
OpUOOpEeTEHNE HABBIKOB pELIEHMs MaTeMaTHYeCKHX 3a7ad, a Takke (OpMUPOBAHUE
KOMIIETEHIIUHA, HEOOXOAUMBIX JJIsi HUCIOJIb30BAaHUS MaTEMaTHMKUd B Y4YeOHOH, HaydHOU U
po(heCCUOHATIBHON JAESITENIbHOCTH

3ajayaMul TUCUUTUTMHBI SBIISIIOTCA:

. chopMHUpOBaTh Y 00YUYAIOIUXCS MPEACTABICHUE 00 UACSIX M METOIax BBICIICH
MaTeMaTHKH;

. HAY4YUTh 00YUJaIOIINXCSI METOIaM PEIICHUsI MATeMaTHICCKUX 3a71ay;

. c(hopMHUPOBATh HABBIKH y 00YJAIONTUXCS 11O BEIOOPY METO 1 PEIIeHUsS KOHKPETHON
MaTeMaTU4YeCKOM 3aJ1auu;

. IPUBUTH HABBIKK y OOYYAIOMIMXCA K PEHICHUIO MPUKIATHBIX 3a7a4 METOJaMU

MAaTEMAaTH4YCCKOI'O aHajIn3a.

KOMHGTGHHI/II/I, (bOpMI/IpyeMI)IC y o6yt1a101u1/1xc;1, 3aIlllITaHUPOBAHHBIC PC3YJIbTAThI
O6Y‘I€HHH 10 AUCHUININHC, COOTHCCCHHLIC C MHAUKATOPAMHU NOCTHKCHUA KOMHCTGHHHﬁ:

Kon n HanmenoBanue Kon n HaumenoBanune 3aruiaHUPOBAaHHBIE PE3YIbTATHI 00YUIEHHS 10
KOMITETEHIIUU MHIMKATOpa JOCTUKECHHUS JUCLUILIMHE (3HATh, YMETb, BIIAIETh)
KOMIIETEHIIUU

O6wenpodeccuonanbupie kommereHuu (OIIK)

OIIK-1. Criocoben OIIK-1.1: ITpumensier 3nams.
UCIOJIb30BaTh OA30BbIE MaTE€MaTUYECKHM anmnapar |- OCHOBHBIC MIOHATHS U YTBEPKACHUS TMHEUHON
3HAHUA AQHAJTUTUYECKON TEOMETPUH, | areOpsl
€CTECTBEHHOHAYYHbIX JMHENHON anredpsl, - OCHOBHBIE [TOHATHS U YTBEP)KICHUS
JVCLIUTIIIVH B ¢ depeHInaIbHOTO U BEKTOPHOM anreOpsl
npodeccroHaIbHOM WHTETPAIIBHOTO UCYHUCIIEHNSL |- OCHOBHBIE TIOHATHUS U YTBEPXKICHUS
NesTeIbHOCTH, TPUMEHSTh | (DYHKIIMHM OJTHOW MEPEMEHHON |aHAIMTHYECKOM reoMeTpuH
METO/Ibl MAaTEMaTUIECKOT O - OCHOBHBIE ITOHATHS U YTBEPIKICHUS
aHaJIM3a U MOJEIIMPOBAHMS, TG depeHIMATBHOTO U UHTErPaIbHOTO
TEOPETUYECKOTO U UCYUCIIEHUS (PYHKIIMH OJTHON IepeMeHHON
AKCIEPUMEHTAIBHOIO Ymemo:
HCCIEeI0BaHUSA - peraTh 3aa4u JUHEHHOM anreOpbl

- peraTh 331a4u BEKTOPHOM anreOpbl

- pemarh 3341 aHATUTHYECKON TeOMETPUH
- pemiaTh 3a1a4uu TudGepeHITnaIBHOTO |
MHTErpajbHOT0 UCYUCIIEHUS (PYHKIIMH OJTHOU
MIEPEMEHHON

Braoemw:

- OCHOBHBIMM METOJIaMU pPEIICHUS 3a1a4
JUHEHHOHN anredpsl

- OCHOBHBIMH METOJIaMU peIICHUs 3a1a4
BEKTOPHOM alreOphl

- OCHOBHBIMH METOJIaMU peIICHUs 3a1a4
AQHAJIMTUYECKOM F€OMETPUH

- OCHOBHBIMH METOJIaMU peIICHUs 3a1a4
nudPepeHIMAIBHOTO U HHTETPAIbHOTO
HCUYUCIICHUS PYHKITUN OJTHOM MepeMEHHON




OIIK-1.2. [Ipumensier
MaTeMaTHYECKUH anmnapar
TeOpur (YHKIIUU HECKOJIBKUX
NEPEMEHHBIX, TEOPUU (PYHKIUI
KOMIIJIEKCHOTO TIEPEMEHHOTO,
TEOPHH PSIIOB, TECOPHH
mddepeHanbHBIX ypaBHEHHH

3namo:

- OCHOBHBIC IOHATHUS U YTBEPXKACHUS TEOPHH
(YHKIIMN HECKOJIBKUX NEPEMEHHBIX

- OCHOBHbIE IIOHATHS U YTBEPHKAECHUS TEOPUU
(GyHKIMN KOMITJIEKCHOTO TIEPEMEHHOTO

- OCHOBHBIC IOHATHUS U YTBEPKACHUS TEOPHH
psoB

- OCHOBHBIC IOHATHS U YTBEPXKACHUS TEOPHH
OOBIKHOBEHHBIX AU PepeHnanbHbIX
YpaBHEHUU

Ymemo:

- pelars 3a/1a4y TeOpUH PYHKIIUU HECKOIBKUX
HIepEMEHHBIX

- pelars 3a/1a4u TeOpUH GYHKLUI
KOMILJIEKCHOT'O TIEPEMEHHOTO

- pemarb 3a7a4l TEOPUHU PAIOB

- peraTb OOBIKHOBEHHBIE AU PepeHIINaTbHbIE
ypaBHEHUS

Bnaoemy:

- OCHOBHBIMH METOJIaMH PELICHUS 3a]a4
TeOpuH (PYHKLNHU HECKOIBKHUX EPEMEHHBIX

- OCHOBHBIMHU METOJIaMH PELICHUs 3aa4
TeOpuu (PyHKIMN KOMIUIEKCHOTO IEPEMEHHOTO
- OCHOBHBIMHU METO/IaMH PELIeHUs 3a1a4
TEOPHH PSIOB

- OCHOBHBIMHU METOJIAMH PEIICHHS
OOBIKHOBEHHBIX TU(PepeHIInATBEHBIX
YPaBHEHUM

OIIK-1.3. IIpumenser
MaTeMaTHYECKUI annapar
TEOPHUH BEPOATHOCTEN U
MaTeMaTH4ECKON CTaTUCTUKH

Suame.

- OCHOBHBIE TOHATUS U YTBEPKACHUS TEOPUU
BEPOSITHOCTEN

- OCHOBHBIE TTOHSTHUS U YTBEPKICHUS
MaTEeMaTUYEeCKOM CTaTHUCTUKU

Ymemo:

- pemarth 3a7aul TEOPUH BEPOSITHOCTEN

- pemarTh 3a1a4d MaTEMaTUYECKON CTATUCTUKU
Bnaoemy:

- OCHOBHBIMHU METOJIaMH PEIICHHUS 33124
TEOPHUH BEPOATHOCTEN

- OCHOBHBIMHU METOJaMH PEIICHUs 3a7a4
MaTEeMaTUYCCKOM CTaTUCTUKU




2. MecTo nucuuiuinnbl B cTpykrype OIOIT
JucrunmHa Bpicas MateMaThka OTHOCHUTCS K 00S3aTeIbHOM 4acTh y4eOHOTo TuTaHa

110 HampaBJieHUIO MoAroToBKU 14.05.02 ATOMHBIE CTaHIIMK: MPOCKTUPOBAHUE, IKCILTyaTallus U
WHXUHUPUHT.

Kon [TpenmecTByroMe TMCUUIUIMHBI (MOIYIIN), [ocnenyromue qUCHUILIUHBI (MOAYIIN),
KOMIIETCHIIUU npaktuku, HUP, np. npaktuku, HUP, np.
OITK-1 MaremaTdeckre MeTOIbl MOACIUPOBAHUS
(U3NYECKUX TPOLIECCOB

s oceoenust oucyuniumvl 00y4aouWuULics 00INHCEH.
3HATh:

* OCHOBHBIC TTOHATHS dJICMEHTAPHONW MaTEeMATHKH;
* OCHOBHBIC MTOHATHUS TNIAHUMETPUU B TCOMETPHH;

* Hayaja BEeKTOPHOM alreOphl;

* OCHOBHBIE 3JIEMEHTapHbIE PYHKIUHU, UX TPAPUKH;
* OCHOBBI HaYaJI MATEMaTHYECKOTO aHAIIN3A,

YMETh:
* HaXOJUTh 00JIACTh OnpeieNeHus PYHKITUH;
* pelmaTh IPOCTEHIIHNE areOpanvecKue ypaBHCHUS;
* pemiath MPOCTEUIITHE TPUTOHOMETPUICCKUE YPABHCHUS;
* pemaTh MPOCTEUIINE MOKa3aTeIbHBIC U JJOTapUPMUUIECKUE YPABHCHNUS,
* BBIYMCIIATH TUIOIIAA TE€OMETPUUYCCKUX (PUTYp: TPEYroJIbHHKA, MapajuiesiorpaMmMma,
TparneIuu;
* BBIYMCIIATH IUIOIIAIM ITOTHBIX TTOBEPXHOCTEH U 00BEMBI MPOCTPAHCTBEHHBIX (DUTYD:
MHOTOTPAaHHHKOB ¥ TIHPAMH/T;

BJIaACTh HABbIKAMMU.

* TOXCCTBEHHBIX MPE0Opa30BaHUI anreOpandecKuX BBIPAXKEHUHN; * TOXKIECTBEHHBIX
npeoOpa30BaHUil TPUTOHOMETPUUECKUX BHIPAKCHHM.



3. CTpyKTYypa U coiep:KaHne TUCIIUTNIHHBI

3.1. CTpyKTypa AMCUMIIHHBI

OO6miast TpyJA0€MKOCTh AUCIHUILIMHBI cocTaBisieT 25 3adeTHbix enunull (3E), Bcero 900
yacoB, M3 KOTOpbix 406 4YacoB COCTaBISIET KOHTaKTHas paboTa o0O0yd4aromerocss c
npernojaBareneM (3aHATUS JEKIHOHHOro Tuna 184 wyac., 3aHATHS CEMHHApCKOro THIA
(mpakTuueckue 3anatus) 222 yac., npuem 3k3amena (KITA) — 3 gac.), camocTosiTenpHas padoTa

obyuatorerocs 386 yac.

Buy yue6Ho# paboThl Bcero | Beero Cemectp

3E |wgacoB| 1 2 3 4 5
OBIIIAS TPYJOEMKOCTb 25 900 |180 | 216 | 180 | 144 | 180
JIMCHATTJIIMHBI
KOHTAKTHAS PABOTA* 13,08 | 471 | 115 | 113 | 97 72 | 74
AYJUTOPHAS PABOTA 11,28 | 406 | 102 | 102 | 82 64 | 56
Jlexumu 511 | 184 | 68 | 34 34 32 16
[IpakTueckne (CEMUHAPCKUE) 3aHATUS 6,17 222 | 34 68 48 32 40
JlaGopatopHbie pabOThI — — — — —
CAMOCTOSTEJIbBHAS PABOTA 13,72 | 494 | 78 | 114 | 98 80 | 124
OBYUAIOIIET'OCA
[TpopaboTka yuyebHOTO MaTepuaia 10,72 | 386 | 42 | 114 | 62 80 | 88
KypcoBoit mpoekt — — — — — — —
KypcoBas padota — — — — — — —
[TogroroBka K IPOMEXKYTOYHOMN 3 108 | 36 — 36 — 36
aTTeCTalluU 6 3 6 3 2




3.2. Conep:xanue IUCUMILIMHBI, CTPYKTYPHPOBaHHOE 110 pa3aejiaM U BUIAM 3aHATHIA

Pacnpenenenue TpyaoeMKoOCTH
(B yacax) no BugaM yue0Holi pa6oThl,
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1 2 3 4 | 516 7 8 9 | 10 11 12 13 14 15
1. Matpuiisl u
ONpeEIUTENH. OMK-1.1 lo,
CucreMsl 1 8 4 4 16 ' 20, KurP 15
JIMHERHBIX 3n
YpaBHEHUH
2. BekropHas .
0
ayrebpa u OIK-1.1 ’
P 112 6 6 24 20, | KutP 15
AHAMTAYECKAs 3
I
reoMeTpus
3. DneMeHTHI OIK-1.1
1 4 2 3 9
TEOPUU MHOXKECTB
4, Anrebpanveckue OIK-1.1 lo
P 1] 6| 2 3 11 I
CTPYKTYPBI Y
5.0mne OIK-1.1 1
MEMEHTEI TCOPHM | ¢ 4 2 3 9 o,
MHOTOYJICHOB 20
6. DIeMeHTBI OIK-1.1
. . 1] 12 8 10 30 20 | KurP 15
JIMHEHHOM anreOphI
7. DIeMeHThI OIK-1.1
. 1 6 2 3 11
TEH30PHON areOpsI
8. BBenenue B J—— ;g’
amanus: pyukmunu | 1 | 16 8 10 34 ' 1Il’ KutP 15
101010 () 13 3I;
ITonroroBka k
[IPOMEXKYTOUHON 1
aTTeCTalluy B 36 36
(hopme PKk3amMeHa
lo,
I1K-1.1 20
Cnaua sk3ameHa 1 o 1£l’ OK3 40
31
9. Juddepenimans lo,
HO€ MCYHCIICHHE OIlK-1.1
CHCHIE 2| 6 | 12 24 42 20, | Kurp 25
(byHKIHI 0HOM Lx,
TEPEMEHHOI 3n
OIIK-1.1 lo,
10. NurerpansHoe 2| 12 24 36 72 30 KurP 25




1m,

UCYHCIICHUE
byukimit oxHOM 3n
nepeMeHHOI
11. DnemeHThI
(bYHKIMOHATIHOTO 2 4 8 14 OfKk-1.2
aHanm3a
12.
JuddepentmansHo lo,
e nchCJjeHI/Ie 6 12 20 33 OIlK-1.2 30, KurP o5
byHKUMI In,
HECKOJIBKHX 3n
MEePEMEHHBIX
13. OOGBIKHOBCHHBIC
(G depeHIHaTbHbI 8 16 26 50 OIK-1.2 13(; KurP 25
€ YpaBHCHUS

lo,
14. Yucnoseie u %
(YHKIMOHATIBHBIE 8 12 12 32 OIIK-1.2 ZH: KutP 15
PSIBI .

lo,
15. Kparnsie 6 8 12 2% OIK-12 3o, KitP 15
VHTETpabl 2n,

31
16. lo,
Kpusonuneiinsie u 30,
MOBEPXHOCTHBIE 6 8 12 26 OfK-12 2n, KurP 5
VHTETpabl 3n

lo,
17. DnemeHTBI 12 16 14 28 T 3o, KitP 10
TEOPUU T0JIA 2n,

31
18.
Juddepentmansa
bI€ yPaBHEHUSI B 8 12 12 32 OINK-1.2 KutP 15
YaCTHBIX
MPOU3BOIHBIX
Tlonroroska k
MPOMEKYTOYHOM
afTeCTaLy(:m B 36 36
(hopme sKk3amMeHa

lo,

20,
Craua sk3aMeHa OIIK-1.2 30, K3 40

2n,

3n
19. Teopus
i 16 | 16 40 72 | omki2 | So | K 0
KOMILUICKCHOTO
MEPEMEHHOTO
20. DneMeHTHI lo,
TapMOHHYECKOTO 8 8 20 36 OIK-1.2 2n, | KarP 30
aHanmm3a 3n
21. Onepaunonrioe 8 | 8 20 36 | omki2 | S0 | KurP 30
HCYUCIICHUC
22 Teopusi 8 | 16 36 60 | omkiz | O | Kurp 20
BEPOATHOCTEU 60
23. 4o
MaremaTraeckas 4 12 26 42 OIK-1.3 60’ KarP 20
CTATHUCTHKA
24. DneMeHTbl
TeopuH rpaoB U 4 12 26 42 OIlK-1.3 KutP 20

AITOPUTMOB




IToaroroBka k
HPOMEKYTOUHOH
aTTeCTalliu B
(dhopme sK3ameHa

4o,

36 60

OIIK-1.3

Craua pK3aMeHa

OK3 40

Hroro

184 | 222 386 | 108 900

3.3. TemaTunyeckuii MJIaH JeKIMOHHBIX 3aHATHI

Homep
paszznena
JUCHUTIIIMHBI

TeMbl TEKIIMOHHBIX 3aHATUN

TpynoemkocTs,
qac.

1

Martpusl 1 onpeaeTuTenn
Anrebpa matputl. OOpatHas MaTpuIa. Penenne MaTpryHBIX YpaBHESHHHA
Pemenue cucteM NMHEHHBIX areOpandecKUX ypaBHEHHUH

OCHOBHBIE [TOHATHS O BEKTOpax

JluneiiHble onepanyy HaJ BeKTopamu. PasnoxeHue BeKTopa 1o 6asucy.
CkassipHOe, BEeKTOPHOE U CMEIIaHHOE IIPOU3BEICHNUS BEKTOPOB
IIpsamas Ha muockocTy. JIMHUK BTOPOro MOpsAAKa Ha MIIOCKOCTH
IInockocts 1 npsimas B npocTpa”cTse. [IoBEpXHOCTH BTOPOro NOpsAKa.

12

[ToHsTHE MHOXKECTBA, YMCTIOBBIE MHOYKECTBA, ONIEPalliy HaJl MHOKECTBAMH, JBOMCTBEHHOCTh U
3aKOHBI 1e MopraHa.

JlexapToBo mpou3BeieHue MHOKECTB. OTOOpakeHUSI MHOYKECTB, SKBUBAJIEHTHOCTh MHOXECTB.
®akTop MHOKECTBO. MOITHOCTh MHOKeCTBa. Bricka3piBaHus. Jlornueckue onepanuu Haj
BBICKa3bIBaHUsMU. [IpeauKaTsl

MHosxecTBa ¢ OMHAPHBIMH OllepanusIMH (anredpandecKue CTpyKTypsl). [ pynmonn, MOHOUI 1
noyrpynmna. 'omomMophu3mbl.

I'pynmsl, npumMeps! rpynin. KoMMyTaTHBHEIE 1 HEKOMMYTATHBHBIE TPYIIITBI, IUKIHIECKast
rpyIma, ciMMeTpHaeckas rpynmna. ['omomopdusm rpynn. HopMansHas noarpymna, cMeXHbIE
KJacchl, hakTop rpynma. Kosbia u mosst, npuMepsl.

[Mosne komruiekcHbIX yncel. OnpezeseHne KOMILUIEKCHOTO YHCIIa, Pa3IniHble ()OPMBI 3aITUCH
KOMIUIEKCHOTO yncia. Onepanny HaJl KOMIUICKCHBIMU YHCIIaMHU.

Teopwus 1eMTMMOCTH MHOTOWICHOB OT OJTHOU ITepeMeHHO. MHoro4IeH 1 ero kopHu. OCHOBHAs
Teopema anreOpsl. PanmonansHeie Apobu. Pasioxenue qpodu Ha mpocTenme.

JluHeliHbIe MPOCTPAaHCTBA M IPOCTPAHCTBA CO CKAISPHBIM IPOU3BEICHHEM

Jluneiinsle onepatopsl. CoOOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE YHCIIa IMHEIHOTO onepaTopa.
Bununeitpie u kBagpaTHIHBIE GOPMBI. MaTpHIla KBaJpaTUIHONW (POPMBL.
3HakoonpeseneHHocTh. [IpuBeeHne K KAHOHMYECKOMY BHITY.

12

[Momunuueiinsie pynkmu. ConpspkeHHOE MPOCcTpaHcTBo. KoBapraHTHBEIE M KOHTpaBapHaHTHbIE
BekTOpbL. [losmunaelinast GyHKIMS, 3aBHUCSIIAst OT KO- M KOHTPAaBapHaHTHBIX BEKTOPOB, €
3aBHCUMOCTb OT CUCTEMBI KOOPAMHAT.

[Nonsarue Ten3zopa. Onepauuu Hax TEH30paMU: CIOXKEHUE, IPOU3BEICHIE, TPAHCIIOHUPOBAHUE,
CUMMETPHPOBAHKE U allbTepHUpOBaHKE. [IpuMephl TEH30POB B €BKIIMIOBBIX IPOCTPAHCTBAX.
TeH30pHbIE IPOU3BEACHNUS IMHEWHBIX IPOCTPAHCTB.

®dynxuus ogHol nepemenHoit. CriocoOb! 3ananust GpyHkunii. Onepanny Hag GyHKINSIMH.
OcHoBHbIe 311eMeHTapHble QyHKIHH. OCHOBHBIE MHOXKECTBA 3JIEMEHTapHBIX (DYHKIIHH.
Yucnoas nociieI0BaTeIbHOCTh U €€ mpeen

IIpenen pyHkuym B Touke. beckoHeYHO Mable 1 OECKOHEUHO OO0JIbITNE QYHKIIMHA B TOUKE
HenpepsiBHOCTS yHKIINH B TOUKe. ToUkH pa3pbiBa. «3aMedarenbHbIe» npeneisl. CpaBHEHHE
0ECKOHEYHO MaJIBIX (PYHKITHHA

16

Omnpenenenne MPOU3BOJHOMN; €€ TEOMETPUISCKUI 1 MeXaHNIeCKuid cMbIci. [TpaBuia

i depernmpopanus. [Ipon3BoJHbIE OCHOBHBIX 3JIEMEHTaPHBIX (HYHKIHIA
JuddepeHnnpoBanyie HESIBHBIX U TapaMETPUUECKH 3alaHHbIX QyHKui. Jlorapupmudeckoe
mudpepenumposanue. [IpousBoaubie BrICIINX nopsaAKoB. Anddepeniman GpyHKkuuu
Teopems! o tuddepentupyemsix Gyakuusx. [Ipasuno Jlonurans. ®opmyna Teitnopa
Hccnenosanne GpyHkumii n nocrpoenue rpadukos

10

Heonpenenénnspiii uaTerpain. MeTo sl HHTETPUPOBAHUSL.

WurerpupoBanue ApoOHO-PALIMOHANBHBIX, TPUTOHOMETPHYECKHUX M UPPALUOHATIBHBIX (QYHKIIHI
Omnpenenénnblii uaTerpan. OnpeaeneHue, CBOUCTBa, popmyna HeioTona-JleiOHuIa.
[MpubnvxeHHbIE METO/IbI BEIYHCIICHHUS! OTIPEICIEHHBIX HHTETPAJIOB.

Heco0OcTBeHHBIE HHTETPATBI ¢ 0ECKOHCYHBIMHU IIPEICIAMU U OT HEOTPAHUYCHHBIX ()YHKITUIA.
[Ipu3HaKu CXOAUMOCTH.

[punoxxeHus onpeaeaEHHOr0 UHTETpaa.

12




11

Omnpenenenne merpudeckoro npocrpancrsa. Hopma. Ilpumepst. OTKpbITHIE, 3aMKHYTBIE U
OorpaHMYCHHbIE MHOXECTBA. BHYTpeHHSs, IpeiesibHast, U30IMPOBaHHasl, TPaHUYHA TOUKU U
TOYKa ITPUKOCHOBEHHSI MHOXKECTBA.

Omnpenenenune ToNoNIOruueckoro npocrpancrea. @akrop npocrpancrBo. Ckieiika Guryp.
KomnakTHOE MeTprueckoe IpoCTpaHCTBO. [1oIHOe MeTpryeckoe mpocTpaHcTBo. HenpepriBHbIE
0TOOpaKeHMSI METPUIECKUX MIPOCTPAHCTB. | oMeomMopdm3Mm.

12

YacTHbIE NPON3BOIHBIE (PYHKIINU HECKOIBKHX IepeMeHHBIX. [Ipon3BoaHas c10kHOH GyHKIMN
1 QYHKINH, 3aJaHHOH HesiBHO. [Ipon3BoHas 1o HanpasiieHuto. [ paaneHT.

Huddepernnnan GHII. KacaTenpHas IITOCKOCTh M HOPMah K TOBEPXHOCTH.

JkerpeMyM (QYHKIMH HECKOJIBKHUX ITePEMEHHBIX

13

JuddepeHnmanpHple ypaBHEHHUS IEPBOTO HOPSAKA: C Pa3IesIOIIUMHUCS TEPEMEHHBIMH,
OJHOPOAHbIC, INHEHHbIC, ypaBHeHU: bepHyiy, B nonHbIx auddepennuanax. 3agaga Komn.
JuddepeHnyansHpie ypaBHEHHUS BEICIINX TOPSIKOB: YPaBHEHHUS, JOITYCKAIOLIHE IIOHKCHUE
HOPSAKA, JTUHEHHBIC OTHOPOAHBIE U HEOTHOPOIHBIC YPABHEHHS.

Cucrtemsl nu¢ dpepeHINaTBHBIX YpaBHEHIH

14

Yucnosble psabl. [[pu3Haku CX0JUMOCTH 3HAKOIIOIOKHUTEIbHBIX YUCIOBBIX PSIIOB
3HakonepeMeHHbIe psbl. [IpusHak JleitOnua.

OyuKIHoHAIBHBIE Psiabl. O6nacTh cxoaumoctr. Crenennbie psjbl. Teopema AGerns. Psabt
Telinopa u Makinopesa.

[IpunoxeHus CTEIEHHBIX PSIO0B: MPUOINKESHHOE BRIYHUCIICHUE 3HAUCHHH (DYHKITHI 1
OTpeIeIEHHBIX HHTETPAJIOB, perieHue 3anaun Kommn.

15

JIBOWHOM UHTErpall: ONPEIEIIEHUE, CBOWCTBA, IPUI0XKECHU.
TpoiHOHM UHTErpall: ONpeNeNeHUE, CBOMNCTBA, MPUIIOKECHHUS.

16

KpuBonuHeliHble HHTErpajbl: ONpe/ielIeHUe, CBONCTBA, IPUIIOKEHUS.
IToBepXHOCTHBIE MHTETPAIIBL: ONPEACICHUE, CBONCTBA, IPHUIIOKCHUSL.

17

OcHoBHbIe TOHSTHS TeopuH oy, CkanspHoe moje. BextopHoe norne.
IToTtok BekTopHOTO NMouss. Popmyna Octporpaackoro-l'aycca.
JuBepreHnys 1 MUPKYJSIus BeKTopHOTo nomst. @opmyina Crokcea.
Potop. Oneparop I"'ammiibToHa. OCHOBHBIE BUIbI BEKTOPHBIX MOJIEH

18

Knaccudukamnms ypaBHEHHH ¢ YaCTHBIMH ITPOU3BOIHBIME 2-TO MOPSIIKA.

YpaBHEHUs THIIEPOONTNIECKOT0, TapaboINIecKOro U JUTMITHIECKOTO THIIOB

ITocTaHOBKa OCHOBHBIX KPaeBbIX 3314 JUIsl IMHEHHBIX AU( PepeHIIMaIbHBIX YPaBHEHHUIT 2-T0
niopsiika. OCHOBHBIE METO/IbI PELIeHHs] ypaBHEHHH MaTeMaTHYeCKOU (PH3HKH.

19

JIuauu u 061acTH Ha KOMIUIEKCHOH TJIOCKOCTH U MX U300pakeHue

@dyHKIMHM KOMITIEKCHOTO NlepeMeHHoro. nddepenimpopanne (yHKINH KOMITIEKCHOTO
nepemeHHoro. Ycnosus Komu-Pumana

I'eomeTpruecknii CMBICI MOAYJISI M apTyMEHTA POU3BOIHON (DYHKIIMH KOMIUIEKCHOTO
nepeMeHHOro. VIHTerpupoBanne GyHKIMNH KOMIUIEKCHOTO ITIepeMeHHoro. MIHTerpansHas
¢dopmyna Komm

UYucnossie pansl. Psaaer Teitnmopa u Jlopana. Oco6sie Toukn. Teopema Komm o Beruerax.
Brruncnenne KOHTYpHBIX HHTETPAJIOB C TOMOIIIBIO BBIYETOB. BrIUncieHne HHTerpaios ot
BEIIECTBEHHBIX (DYHKIMH

16

20

[Meproanyeckue BETMIMHBI ¥ TApMOHHYECKUI aHAIU3.
Paznoxenne pynkumii B psg @ypre. Heronusie psiisr @ypee.
Wnterpan @ypbe kak npeenbHblil ciydail psga Oypse

21

Merop onepannoHHoro ucuncienus. [Ipeodpazoanue Jlamnaca. HaxosxneHue nzoopaxenuit
Boccranosnenue opuruHana 1o n3o0paxeHHIo

[Tpumenenne onepannoHHOT0 UCYUCIICHHS B pellieHnH 3a1aui Komm 17151 0ObIKHOBEHHBIX
JuddepeHnnanbHEIX YpaBHEHUH U MX CHCTEM.

22

OCHOBHBIE TIOHATHS] KOMOMHATOPHUKH

[TpocrpaHcTBO 31eMeHTapHBIX HcX010B. COOBITHE M ero BeposiTHOCTh. [ eoMeTprueckas
BEPOSATHOCTb. Y CIIOBHAsI BEPOSITHOCTh

®opmyna nonHoi BepositHoctu. Popmyna baiteca. Cxema ucnsitanuii beprynnu
JlMCKpeTHbIE CilydaliHble BETMUUHBI U UX XapaKTEPUCTUKH

HenpepbiBHBIE CilyuyaiiHble BETUUUHBI U UX XaPAKTEPUCTUKU

23

I'enepanbHas 1 BHIOOpOYHAS COBOKYITHOCTH. CTaTHCTHYECKOE pacpeielieHne BBIOOPKH.
OMmnupudeckas GyHKIUS pacupeneneHus. [lomuron u ructorpamma.

Cratuctuueckue OLEHKH IapaMeTPOB paclpeIesICHUs

Bb100poYHBIC YHCIIOBBIE XapaKTepUCTHKU. JloBepUTEIbHbIE HHTEPBAJIbI

Craructuueckas npoBepka runotes. yHKIHOHAIbHAS, CTATUCTHYECKAs K KOPPEISILIMOHHAS
3aBUCUMOCTHU

24

I'padsl, OCHOBHBIC TOHATHS TEOPUU TPadoB (MapUIPYTHI, LU, ITyTH, TUKIB). Busl rpados:
IIPOCTOM, JHIEPOB, CBA3HBIN M TaMHJIBTOHOB Ipadsbl.

®opmyna Ditnepa. [lepeBbst. AITOPUTM MOUCKa MUHUMAaJIbHOTO OCTOBHOTO IepeBa. AJrOpPUTMBbI
Ha rpadax. [TousTue anropurma. Berauciaumocts. ClioskHOCTS BhIYHCICHUH. [loHSITHS O
MOJIMHOMUAJILHOM M 9KCIIOHEHIIMAJIBHOM aJTOPUTMaXx.




Bcero|

184

3.4. TemaTH4ecKHil IVIaH NPAKTHYECKUX 3aHATHIA

Homep
pazziena
JCLIATUTHHBI

TeMbl IPaKTUYECKUX 3aHATHH

TpynoemMkocCTb,
yac.

1

Marpuipl ¥ onpeIesTuTeNH
Anrebpa matpui. OOpatHas MaTpHLa. Perienre MaTpHYHbBIX ypaBHEHU I
Pentenue cucteM IMHENHBIX anreOpandeckux ypaBHEHHH

JInnelinple omepanny HaX BEKTOpaMu. Pa3noskeHne BeKTopa 1mo 6asucy.
CkanspHO€, BEKTOPHOE U CMELIIAHHOE ITPOU3BEICHHUS BEKTOPOB
ITpsmast Ha TTocKoCTH. JINHUM BTOPOTO MOPS/AKA HA TNIOCKOCTH
ITnockocts 1 ipsiMast B mpocTpaHcTBe. [IoBepXHOCTH BTOPOTO MOPSIAKA.

YucnoBble MHOKECTBA, OTIEPAIIMU HAaJl MHOYXKECTBAMMU, ABOMCTBEHHOCTh U 3aKOHBI /e MopraHa.
JlexapToBo mpousBeneHne MHOXKecTB. OTOOpakeHNUsI MHOXKECTB, 9KBUBAJIEHTHOCTh MHOYKECTB.
®akTop MHOXkECTBO. MOITHOCTh MHOKeCTBa. Bricka3biBaHus. Jlornueckre onepanuu Haj
BbICKa3bIBaHUSMU. [IpennkaTel

Pazmuannie (i)OpMBI 3aIIMCH KOMIIJICKCHOI'O YHCJIa. Onepaupm HaJa KOMIINICKCHBIMHW YHUCJIaMH.

MHorouwieH u ero KopHu. ParnonansHbie qpoou. Pasnosxenue 1poou Ha mpocTeiiue.

Jluneiinsle onepatopsl. CoOCTBEHHBIE BEKTOPHI 1 COOCTBEHHBIE YHCIIa JIMHEIHOTO onepaTopa.
bununelinble u kBaapatuuHble GopMbl. MaTpuia kBaapatuuHoi ¢popmsl. [IpuBenenue k
KaHOHUYECKOMY BULY.

OnepauHH HaJl TCH30paMu: CII0KECHUE, IIPOU3BEACHUEC, TDAHCTIOHUPOBAHNUE, CHMMETPUPOBAHUC
1 aJIbTCPHUPOBAHUC. TeHSOpHBIe TIPOU3BCACHU A JTHHEHHBIX IIPOCTPAHCTB.

YucnoBas OCIEA0BATEILHOCTD U €€ Tpeen
Ipenen GyHKIMK B TOYKE. BeCkOHEYHO MaJibie 1 OSCKOHEYHO 00JbIIHe (YHKIIUU B TOUKE
HenpepbiBHOCTH QyHKIHY B TOYKe. TOYKH pa3pbiBa. «3amMedyaTeabHbIC» MPEACbl.

[Mpasuna guddepennmpoanus. [IponsBoaHas cnoxHOH QyHKIHH.

JuddepeHuupoBanie HesIBHBIX U TapaMeTPUUECcKH 3alaHHbIX QyHKuui. Jlorapupmudeckoe
muddepennmposanue. [IponsBoanbie BoicIINX nopsakoB. Juddepenuan GpyHkuuu
[Mpasusio Jlonurans. MccnenoBanue GyHKIMNA 1 NOCTpOeHHE rPpadhHKOB

12

10

Heomnpenenénnsiii unterpal. Meronsl MHTETPUPOBAHUSL.

WurerpupoBanue ApoOHO-PALIMOHANBHBIX, TPUTOHOMETPHYECKHUX M UPPALMOHATIBHBIX (QYHKIIMH
OmnpenenEéHHBINA HHTETpAL.

HecoOcTBeHHbIE MHTETpalIbl ¢ OECKOHEUHBIMHU MTPEeIaMH ¥ OT HEOTPAaHUYEHHBIX (YHKIHH.
ITpunoxeHus onpeneNéHHOro HHTETPaa.

24

11

OTKpBITHIE, 3aMKHYTbIE M OTpaHUYCHHbIE MHOKECTBa. BHYTpeHHSIS, npeenbHas,
N30JIMPOBaHHAs, TPAaHUYHAsI TOYKH ¥ TOYKA MPUKOCHOBCHUSI MHOXKECTBA.

KommakTHOE MeTpHryeckoe mpocTpaHcTBo. [ToaHoe MeTpudeckoe npocTpancTBo. HempeproIBHbIE
0TOOpaKEHMSI METPUIECKUX ITPOCTPAaHCTB. I oMeomMopdu3m.

12

YacTHble NpoN3BOIHBIE (PYHKIIMU HECKOJIBKHX IepeMeHHbIX. [Ipon3BoHas ci10xHON HyHKIMN
1 GYHKINH, 3aJaHHOH HesiBHO. [Ipon3BoHas 110 HampasiieHHIO. [ paineHT.

Huddepennnan GHII. KacatenpHas IIOCKOCTh M HOPMab K TOBEPXHOCTH.

OKcTpeMyM (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX

12

13

JuddepeHnnansHpie ypaBHEHHUS IEPBOTO TOPSIKA: C Pa3AeISIOIIUMUCS IEPEMCHHBIMH,
OJHOPOJIHBIE, TMHEHHbIE, ypaBHEeHUs1 bepHyu, B moyHbIX nuddepenimanax. 3agada Komn.
Juddepennnanbable ypaBHEHHS BBICITUX MOPSIIKOB: YPaBHEHHSI, TOYCKAIOIIHNE IIOHMKEHHE
MOpAJIKa, JIMHEHHbIE OAHOPOAHbIE U HEOAHOPOIHbIE YPAaBHEHUSI.

Cucremsl nu¢GepeHINATBHBIX YPaBHSHHUH

16

14

[Ipu3Haku cXOAMMOCTHU 3HAKOIOI0KUTEIIBHBIX YUCIIOBBIX PSAJIOB

3nakonepemenHble psbl. [Tpu3Hak JleliOnuna.

OyHKumoHATBHBIE psbl. O0IaCTh CXOTUMOCTH.

Crenennsle paapl. Teopema Abens. Psanpl Teiinopa n MakiopeHa.

[TpuokeHns CTENEHHBIX PSIAOB: MPUOIMKEHHOE BBIYNCICHNE 3HAYCHUH (PyHKIN 1
OnpeeNEHHBIX HHTETPaJoB, pemeHue 3agaun Komm.

12

15

JIBoliHOI HHTErpan B JeKapTOBOM U NOISIPHON CUCTEMAaX KOOPAUHAT.
TpoliHo¥ HHTETpa B IEKapTOBOH, IIMIIMHAPUIECKON U CHEPUIECKOI CUCTEMaxX KOOPAMHAT.

16

Kpusonuseitnbie narerpais 1-ro u 2-ro poja.
[ToBepxHOCTHBIE MHTETpaIIBI 1-T0 ¥ 2-T0 poja.

17

CkansipHoe nose. JINHUM 1 OBEPXHOCTH YPOBHS, IPOU3BOIHAS 110 HATIPABJICHUIO, TPAJHEHT.
IToroxk BexTopHOTO NoJist. Popmyna Octporpanckoro-I'aycca.
JluBepreHiys 1 MUPKyIsiys BekTopHoro nomst. @opmyna Crokca.




Potop. Oneparop 'amunbroHa. OCHOBHBIE BHJIBI BEKTOPHBIX TTOJICH

18

YpaBHEeHUs THIEPOOTNYECKOTO, TAPAOOTMIECKOTO U JIUTUIITHIECKOTO THIIOB
MerTo/pl perieHns: ypaBHEHUH MaTeMaTHuecKoil QU3UKH.

12

19

BEIIECTBECHHBIX (DYHKINH

JInaun 1 00nacTy Ha KOMIUIEKCHOH TNIOCKOCTH M MX H300pakeHHUE

OyHKIINHI KOMIUIEKCHOTO riepeMenHoro. uddepenupoBanne GyHKIMH KOMIUIEKCHOTO
nepemeHHoro. Yciaosus Komu-Pumana
WuTerpupoBanme GyHKINA KOMIUIEKCHOTO repeMeHHoro. aTerpansHast popmyna Komm
UYucnossie pansl. Psaaer Teitnopa u Jlopana. Oco0Osie Toukn. Teopema Komm o Bergerax.
Bbrruncienne KOHTYpHBIX HHTETPAJIOB C HOMOIIBIO BEIYETOB. BEIUMCIEHIE HHTErPaoB OT

16

20

Paznoxenne ¢pynkimii B psag @ypre. Hernonusie psisl Oypre.
Hurerpan @ypbe Kak npenenbHblil ciayyail psaga @ypoe

21

[Ipeobpa3zosanue Jlammaca u ero cBoiicTBa. Haxoxxaenune n3o0paxxeHuit
Boccranosnenue opuruHana 1o n3o0paxeHUI0
ITpumeHeHne onepannoHHOTO UCYHUCIICHHS B pellIeHUH 3a1a9 Kommm 17151 0ObIKHOBEHHBIX
i pepeHInaTbHBIX YPaBHEHUH U UX CHCTEM.

22

OcHoBHEIE (HOPMYITBI KOMOMHATOPUKHI
CoObITHE U €T0 BEpOSTHOCTB. [ 'eoMeTpHuiecKast BEpOSATHOCTh. Y CIIOBHAS BEPOATHOCTh
®opmyna noiaHoi BepoaTHocTH. Popmyna baiieca. Cxema ucneitanuii bepaysu
JlMcKpeTHbIE CITydaiiHble BEIMYMHBI M MX XapaKTEPUCTHKN

HenpepsIBHBIE cilydyaifHble BETHYUHBI U UX XapaKTEPUCTUKU

16

23

3aBUCUMOCTH

I'enepanbHas 1 BBIOOpOYHAS COBOKYITHOCTH. CTAaTHCTHYECKOE PACIIPEICIICHNE BBIOOPKH.
Omnuprdeckas GQyHKIUs pactpeaeneHus. [Iomuron u rucrorpaMma.

CratucTuuecke OLEHKH IapaMeTPOB PacIpeIeICHAS
BbI00pOYHBIE YHCIIOBBIE XapaKTepUCTHKU. JloBepUTEIbHbIE HHTEPBAJIbI

Craructuueckas nmpoBepka runotes. PyHKIHOHAIbHAS, CTATUCTHYECKAs! M KOPPEISLIMOHHAS

12

24

Ha rpadax.

OCHOBHBIE TIOHSTHS TEOPHH I'padoB (MAPLIPYTHI, LETH, ITyTH, IIUKIIBI).
Buabl rpadoB: mpocToid, inepoB, CBSI3HBINH 1 TAMUIIBTOHOB Ipadbl.
®opmyna Diinepa. JlepeBbst. AITOPUTM NOUCKa MUHUMAJIBHOTO OCTOBHOTO IEPEBA. AJITOPUTMBI

12
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3.5. TemaTu4ecKkHii NJ1aH Ja00PaTOPHBIX PadoT

JlanHbIil BUJ pabOTHI HE IPEAYCMOTPEH YUEOHBIM TIIAHOM

3.6. CamocTosiTe/IbHAsI pad0Ta CTyIeHTa

Homep
pasznena
JCIIMITII

VHBI

Bun CPC

Copnepxanne CPC

TpynoemkocTs,
qac.

I13yueHue TeopeTUIECKOro
MaTepuaa, OAr0TOBKa K
[IPAKTUYECKUM 3aHATHAM

Martpuibl U OIpeAETUTENN

Anrebpa matpui. OOpaTHast MaTpuIia. Penienrne MaTpiuaHbIX

YpaBHEHH

Pemenne crcteM TMHEHHBIX anreOpandecKux ypaBHEHUH

M3yuyeHue TEOPETUIECKOTO
Marepuana, IOAIOTOBKAa K
NIPaKTUYECKUM 3aHATHAM

JIuneiinble onepanuu HaJ BeKTopamu. PasiioxxeHue BeKkTopa 1o

bazucy.

CkansipHO€, BEKTOPHOE ¥ CMEIIaHHOE TIPOU3BEICHHUS BEKTOPOB
[Ipsimast Ha mockoCTH. JIMHUKM BTOPOTO MOpPsIKA HA MJIOCKOCTH
[TnockocTh U npsiMasi B mpocTpaHcTBe. [IoBepXHOCTH BTOPOTO

TopsiKa.

3yuenue TEOPETHIECKOTO
Marepuaina, [OArOTOBKAa K
MIPAKTUIECKUM 3aHATHIM

UucnoBble MHOXKECTBA, ONIEPALIUH Ha/l MHOXECTBAMHU,
JIBOMCTBEHHOCTH M 3aKOHBI e MopraHa.

JlekapToBo npousBeneHre MHOXeCTB. OTOOpaKeHUsI MHOKECTB,
9KBUBAJIEHTHOCTh MHOXKECTB. PaKTOp MHOXKECTBO. MOIITHOCTD
MHOXecTBa. BeickaspiBanus. Jlornueckue onepaiuu Ha

BBICKA3bIBAHUAMMU. HpeI[I/IKaTBI

3yueHue TEOPETUYECKOrQ

MMPAKTUYCCKUM 3aHATHUAM

ITone xoMIuTekcHBIX uncen. OnpeaeneHne KOMILDIEKCHOTO YHCa,
MaTepuaga, IMOATOTOBKA K pa3dHUYHBIC (POPMBI 3aIHCH KOMIDIEKCHOTO gucia. Onepariy Hajg

KOMINIJICKCHBIMH YHCJIaMH.

3yuenue TEOPETUIECKOTO

marepuala, IoATOTOBKA
MPAKTUYCCKUM 3aHATHUAM

MHoroujeH u ero KOpHH. PaIII/IOHaHI)HI)Ie L[pO6I/I. Pasnoxxenue [[pOGI/I

Ha NpocTenue.




CobOcTBeHHBIE BCKTOPBI U COOCTBEHHEIC YHCIa TUHEHHOTO

3ydenue TEOPETHYECKOT( oTIepaTopa.
6 Marepuana, MOArOTOBKAa K buiiHelHble M KBagpaTHuHble GpopMbl. MaTpulia KBagpaTHIHOH 10
MIPaKTUYECKUM 3aHITHIM (hopmbl. 3HaKOOTIPENEeICHHOCTh. [IpuBeaeHe K KAHOHUIECKOMY
BUJZLY.
3ydeHue TeopeTndeckoro Onepannu HaJ TEH30paMU: CI0KEHHUE, TPON3BEICHHUE,
7 MaTepuajga, IOATOTOBKa K TpPaHCIOHHPOBAaHHE, CHMMETPHUPOBAHHE M AIETEPHUPOBAHNE. 3
MIPAKTUIECKUM 3aHATHIM TeH30pHbIe MPON3BEACHNS THHEWHBIX IIPOCTPAHCTB.
UucnoBas NOCIen0BaTENbHOCTD U €€ Tpeaes
3ydeHue TeopeTndeckorg [Ipexen pynkmun B Touke. beckoHeuHO Masbie 1 6ECKOHETHO
8 MaTepuana, IOATOTOBKa K Oombmme (GyHKINH B TOUKE 10
MIPAKTUICCKUM 3aHATHIM HenpepeBHOCTE QyHKITNH B TOUKE. TOYKH pa3phiBa.
«3aMeydaTesbHbIe» MPEeebl.
[MpaBuna auddepenuupoBanus. [Ipou3BogHas CIOKXHON QYHKIHH.
Msyuenne TEOPETHUECKOTO I[I/I(b(bepueHunpOBaHHe HESBHBIX U TIAPaMETPHICCKH 3aJaHHBIX
9 MaTepHana, TOJOTOBKA K ¢dysxuuit. Jlorapudmmaeckoe muddepenmmponanne. I[ponsBoaHsie 24
TIPaKTHYCCKHM 3aHATHAM BEICIIHX TTOpAAKoB. Auddepennnan (I)YHKI_II/IE/I
[paBmno Jlonurans. VccrenoBanue GpyHKIHA U TOCTPOSHIE
rpapuKoOB
Heompenenénnsrit naTerpan. MeToasl HHTETPUPOBAHUS.
WnTterpupoBanue 1poOHO-palHOHAIBHBIX, TPUTOHOMETPUICCKUX H
3yueHue TEOPETUICCKOTQ P PAIUOHATBHBIX ()YHKITHI
10 Marepuana, MOArOTOBKAa K Onpeaen€HHbIM MHTErpal. 36
MIPAKTUICCKUM 3aHATHIM HecoOcTBeHHbIE HHTErpasibl ¢ 0ECKOHEYHBIMHU MPE/ICIaMH U OT
HEOTpaHMYCHHBIX GyHKIUH. [IpunoxeHns onpeaeéHHOro
WHTETpaa.
OTKpBITHIE, 3aAMKHYTHIE ¥ OTpaHIHYCHHbIC MHOXKECTBA. BHyTpeHH:1,
Wsyuenne TEOPETHUECKOTO npeenbHas, H30JUPOBaHHAS, TPAaHUYHAs TOUKU U TOYKa
11 MaTepHana, TONTOTOBKA K MIPUKOCHOBEHHSI MHOKECTBA. 8
IPAKTHIECKHM 3AHATHAM KomnakTHoe MeTpuieckoe npoctpaHcTBo. [lomHoe MeTprueckoe
MpoCTpaHcTBO. HenpepbiBHBIE 0TOOPaXKEHUsSI METPHYECKUX
npoctpaacTB. ['oMeoMopdhuzM.
YacTHple MPON3BOHBIC (PYHKIIMH HECKOIBKUX MEPEMEHHBIX.
Wsyuenne TEOPETHUECKOTO [IpousBonHast cnoxxHOH HYHKIMHU U GYHKINH, 33JaHHON HESBHO.
12 MaTepHaza, MONTOTOBKA K IIpon3BoHast O HANPaBICHUIO. | pagHeHT. 20
HPAKTHYECKIM SaHATHAM Judpepennnan GHII. KacarenbHast m10cKOCTh 1 HOPMaJIb K
MTOBEPXHOCTH.
OKcTpeMyM (PYHKINH HECKOJBKHUX NEPEMEHHBIX
JuddepeHunanbHble ypaBHEHHS IEPBOTO NOPSIKA: C
pa3eAIOIIUMICS TTEpEMEHHBIMHE, OTHOPOIHEIC, JINHEHHEIE,
3y4enue TEOPETUYECKOrQ ypapHeHUs1 bepryiuy, B nonueix quddepenuunanax. 3agada Ko
13 Marepuana, MOAroroBka K JuddepeHuansHble YpaBHEHUS BBICIINX MOPSAKOB: YpaBHEHUS, 26
MIPAKTUYIECKUM 3aHATHAM JIOITyCKAFOIIUE TTOHMKCHUE TTOPS/IKA, THHEHHBIC OJHOPOIHBIC U
HEOJHOPOJHBIE ypaBHEHUSI.
Cucrems! quhepeHInaIbHBIX YpaBHEHUH
IIpu3Haku cX0AMMOCTH 3HAKOION0KUTENIbHBIX YUCIIOBBIX PATOB
3HakonepeMeHHbIe paasl. [IpusHak JlerOrmIa.
I/ISY‘IGHI/IC TCOPETUICCKOIQ (DYHKIII/IOHaJ'IBHI)Ie psAAbL. O0J1acTb CXOAUMOCTH.
14  |marepmama, moxaroroBka K Crenennbie pansl. Teopema Abens. Psagpl Teiinopa u Maknopena. 12
MPaKTUYECKUM 3aHITHSIM [IpuitoskeHns CTETNIEHHBIX PSIOB: MPUOIMKEHHOE BEIYUCICHUE
3HaUYeHHUH (YHKIUH 1 ONIpe/IeNIEHHBIX HHTETPAJIOB, pELICHHUE 3a1a9H
Ko,
N3yuyenue Teopernueckorq /J[BoitHON uHTErpan B AEKapTOBOM U MOJSIPHON CUCTEMAaX KOOPAMHAT.
15 Marepuaiia, OArotoBka K TpoiHOM MHTErpai B JeKapTOBOH, MIMHIPHUYECKON U ChepruecKor 12
MIPAKTUIECKUM 3aHATHAM cUCTeMaX KOOpJMHAT.
3yueHne Teoperndeckoro| Kpusonuneiinsie naTEerpaisl 1-ro u 2-ro poxa.
16 Marepuana, moaroropka K IloBepxHOCTHBIE HHTErpaibl 1-r0 U 2-T0 poja. 12
MIPAKTUICCKUM 3aHATHIM
CkanspHoe rosie. JIMHIM 1 TOBEpXHOCTH YPOBHS, POM3BOHAS IT0
N3yuenue TEOPETHUYECKOTO HAIIPABJIEHHUIO, TPAIUEHT.
17 Marepuana, noaroroBka  KIlorox BekropHOro noist. @opmyna Octporpanckoro-I'aycca. 14
MIPAKTUICCKUM 3aHATHIM JluBepreHmus v MUPKyIAus BekTopHoro nomst. @opmyna Crokca.
Porop. Oneparop 'amunbrona. OCHOBHBIE BUABI BEKTOPHBIX TMOJIEH
3ydenue TEOPETHYECKOrQ Y paBHEHUsI THIIEPOOIIMYECKOT0, TapabOIMIECKOTro U
18 Marepuana, IOATOTOBKA SJUIAIITHYECKOTO TUIIOB 12

MIPAKTUYCCKUM 3aHATHUAM

'T

MeTtop1 penieHnst ypaBHEeHUH MaTeMaTHIeCKOn (hU3UKH.




Jlunuu 1 00J1acTH HAa KOMITJIEKCHOW TUIOCKOCTH ¥ MX M300payKeHUE
OyHKIMY KOMIUIEKCHOTO nepeMenHoro. JnddepennupoBannue
(yHKIMI KOMIUIEKCHOTO nepeMeHHoro. Y cnosus Komm-Pumana
I'eoMeTpuueckuii cMbICT MOAYJISL U apryMEHTa MPOU3BOIHOM
3y4yenue TeopeTHaecKorq | oo PHICC CMBICT MOJLY pryme POM3BOIIHO
(YHKIIMHM KOMIUIEKCHOTO IEPEMEHHOTO.
19 Marepuana, TOArOTOBKa K . 40
HuTerpupoBanue GyHKINH KOMITIEKCHOTO IEPEMEHHOTO.
MPaKTHYECKUM 3aHATHAM
Wnterpanpras ¢popmyna Ko
UYucnossie pagsl. Psaner Teitnmopa u Jlopana. Oco6rre Toukn. Teopema
Komm o Beruerax. Beruncinenne KOHTYPHBIX HHTETPATIOB C MOMOIIIBIO
BBIYETOB. BBIUNCIICHNE HHTErPaJIOB OT BENIECTBEHHBIX (DYHKIHI

3yuyenue teopernyeckoro Paznoxenne pynkumii B psg Oypre. Henonubie psinbst @ypee.
20 MaTepuana, mnoaroroska KHMHrerpan @ypbe Kak npenenbHbli ciydai pana Pypre 20
NIPaKTUYECKUM 3aHATHAM

[IpeobpazoBanue Jlanmaca u ero cBoiictea. Haxoxnenue

3ydenue TEOPETUIECKOTQ M300paKeHUI
21 Mmarepuana, IOArOTOBKa  KBoccraHoBneHue opuruHaia 1o u300paxeHuro 20
MPaKTHYECKUM 3aHATHAM [TpuMmeHeHNE OnepallMOHHOTO HCYHCIIEHHs B pelieHuH 3a1a4un Komu

JUIS1 OOBIKHOBEHHBIX AN epeHIINATBHBIX YPAaBHEHUH U UX CHCTEM.

OcHoBHBIE (POPMYIIBI KOMOMHATOPUKH
CoObITHE U €T0 BepOsITHOCTD. [ 'eoMeTpryeckast BEpOSITHOCTb.

3yuyeHue TEOPETHYECKOIQ Y cJIOBHAS BEPOSTHOCTh
22  |marepuana, moarotoBka  Kdopmyia momHoi BeposTHocTH. Popmymna baiteca. Cxema 36
MPaKTUIECKUM 3aHATHAM ucnslTaHui bepHymin

I[I/ICerTHLIe CHy‘IaﬁHHe BCJIMYHHBI U UX XaPAKTCPUCTUKHU
HereprBHBIe CJ'Iy‘IaﬁHLIe BCJIMYMHBI U UX XapaKTCPHUCTUKHU

I'enepasibHas ¥ BEIOOPOYHAs COBOKYITHOCTH. CTaTHCTHYECKOE
pacrnpeeieHue BEIOOPKH.
Omnupudeckas GyHKIHs pacipeaeneHus. [[oJUroH u TucTorpamma.

3yuenue TEOPETHYECKOT()
CTaTuCTHYECKUE OLIEHKU [IAPaMETPOB PacpeeeH s
23 Marepuana, TOArOTOBKa K 26
BbIOOPOYHBIE YUCIIOBBIE XapAKTEPUCTHKH. JIOBEPUTEIbHBIE
NPaKTUYECKUM 3aHATHAM
MHTEPBAJIbI

CraTuctuieckas IMPOBCpPKaA r'urioTes. q)yHKLII/IOHaJ'ILHaSI,
CTaTUCTHUYCCKAA U KOpPECIANUOHHAA 3aBUCUMOCTHU

OCHOBHBIE OHSATHS TEOPUH I'padoB (MAPLIPYTHI, IEHH, TYTH,

3yueHue TEOPETHIECKOTO| [TUKJIbI).
24 MaTepuana, MOATOTOBKa K Bubel rpadoB: mpoCTO#, 31IepOB, CBA3HBIN U FAMHJIBTOHOB rpadbl. 26
MPaKTUYECKUM 3aHITHSIM ®dopwmyna Diinepa. JlepeBbsi. AITOPUTM MOUCKA MUHUMAIEHOTO

OCTOBHOTO JiepeBa. AJITOPUTMBI Ha rpadax.

Bcero 386

4. Obopa3oBaTe/ibHbIE TEXHOJOTHH

[Tpu mpoBeneHnM y4eOHBIX 3aHSATUN HCIOJIB3YIOTCS TPATUIIMOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTHH - JICKIUU B COUETAHHUH C MPAKTUICCKUMH 3aHATUSAMHU, CAMOCTOATEIHLHOE H3yUeHHUE
OTIpeNIeNIEHHBIX pa3zenioB. Taxke HCMONb3YIOTCS Takhe oO0pa3oBaTebHbIE TEXHOJOTHH, Kak
JCKIUU-BU3YyAIM3allMd W TPAKTHYECKWE 3aHsATHs B (GOpME HABBIKOBOTO TPEHHUHTA.
Hcnons3ytores pecypesl LMS Moodle.

5. OuennBaHue pe3yJIbTaTOB 00y4eHUsI

OneHuBaHue pe3yjiabTaTOB OOY4YEHHUS IO AUCLMILIMHE OCYIIECTBIISIETCS B paMKax
TEKYIET0 KOHTPOJISl yCIIEBAEMOCTH, IPOBOIMMOr0 1o OamibHO-peiiTuHroBoii cucreme (bPC), n
IIPOMEXKYTOUYHOU aTTECTALUH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISECTCS B TEYEHHUE CEMECTPA, BKIIIOYAET
KOHTPOJIb CaMOCTOSITENIbHOM paboThl 0OydalomuXcsi B YCTHOW (Qopme, NpOBEICHHE
TECTUPOBaHUS (KOMIIBIOTEPHOI'0), KOHTPOJIbHbIE padoThl. VITOroBOW OLIEHKOW pE3yJbTaTOB
OCBOCHMS JUCLUIUIMHBI SBJISIETCS OLICHKA, BBICTABICHHAas BO BPEMSA IPOMEKYTOUYHON
aTrecraluu oOydaromierocst (dK3aMeHa) € YYETOM pe3yibTaTOB TEKYILIEro KOHTPOJIS




ycneBaemocTu. [IpoMexxytounas arrectarus B (GopMme dK3aMeHa MPOBOAUTCS B MHUCHbMEHHOM
Bue. Ha sk3aMeH BBIHOCATCS TEOPETHYECKHE W TMPAKTUYECKHE 3aJaHus, MpopabOTaHHBIE B
TEYCHHE CeMeCTpa Ha YYEeOHBIX 3aHATHUAX M B TPOIECCE CAMOCTOATEIBHOW pabOTHI
oOyuaronuxcsi. JK3aMeHallMOHHbIE OMIIETHI COIepkKaT JBa 3aJaHUsl TEOPETUUECKOI0 XapaKkTepa
M JIBa 3aJIaHUs TIPAKTHYECKOTO XapaKTepa.
OO0o0O1IeHHBIE KPUTEPUHM W  IIKaJla OLICHUBAHMS

ypoBHS  C(HOPMHUPOBAHHOCTH

KOMIICTCHIINH (I/IHI[I/IKaTOpa JOCTHIKCHHU A KOMHCTGHHI/IH) 10 uTOraM OCBOCHH NTUCITUIIIMHBI.

O06001eHHbIe KPUTEPUH U IIIKaJIa OIIEHUBAHUS PE3YIHTATOB O0yUECHHUS

npakmu4eckKux 3a0ay

IInanupyembie
HEY/IOBIICTBO
PE3yJIETATh Y YIIOBJIETBOPUTEIIHHO XOPOLLO OTJIIMYHO
0byeHHS PHUTEIBHO
HE 3a4TEHO 3a4TCHO
Yposenv 3nanuti Murunansno Yposenw snanuii ¢
Huoice donycmunpiil yposens obveme, Yposenv 3nanuii 6 obveme,
[NomHoTa MUHUMATIbHBIX Shanui weem coomeemcmayoujem coomeemcmeyoujem
3HAHUI mpebosanutl, ’ npoepamme, umeem npocpamme nOO20mosKuU, He3
Mecmo MHO20
umerom  Mecmo Mecmo HeCKONbKo| OUWUOOK
Hezpyobix oumub0oK
epyovie owuoKu HezpyObIX OUUboK
IIpooemoncmpuposan
Ipu pewenuu P PUp IIpooemoncmpuposanvt | [Ipodemoncmpuposanvl  6ce
bl OCHOBHbIE
CManoapmHwix 6ce OCHOGHBIE YMEHUs| OCHOBHblEe YMEHUsl, peuleHbl
yMenus, pewenvl 5
3a0ay L peuieHbl 6ce OCHOBHLIY 6ce  OCHOBHble 3a0auu
Hamuue nPoOeMOHCIpPuUp 5 3a0auu ¢ HeepyObIMY OMOeTbHbIMU
. c HeepybbLMY|
YMEHHIA 08aHbl OCHOBHbIE o4 OWUOKAMU, BbINOJHEHb] HECYUjeCMEEeHHbIMU
MEHUS,  UMEIOm owubra, 6ce 3a0aHusl 6 NOJHOM HedoYyemamu, 6bINOIHEHD
Y. s
BbINOTIHEHDbL 6cé
Mmecmo  2pyovie obveme, HO HeKOMOopbld 8Ce  3a0aHUs 8  NOJHOM
Py ) p
3a0aHUsl, HO He §
owuoKu ¢ Hedouemamu obveme
noIHOM 0bveme
Tipu peuweHuy,
Hmeemcs
CcmManOapmHwix . IIpodemoncmpuposanvi
MUHUMATLHVLL  HAOOD)
Hamame 3a0ay H o og bazoevie Hagviku npu | IIpooemoncmpuposanvi
HaBBIKOB nPOOeMOHCIPUp 3 pewieHuu HAGbIKU — NpU  pelieHuu
151 eLUeHs]
(Bmamenue 08aHbl  6A308ble p CMAHOAPMHBIX 3A0aY C| HeCMAaHOAPMHBIX 300ay Oe3
CMAHOAPMHBIX 34044 C
OIIBITOM) nageiku, uverom | oo HEeKOmMOopbIMU OWUDOK U HEOOUemOog
b
Mecmo  epydvie P Hedouemamu
Hedouemamu
ouwuoKU
Cohopmuposannocms
KOMnemeHyuu
E " Cpopmuposanrnocme
3 coomeememeyem
S == Komnemenyus 6 Y KOMnemeHyuu 8 yeiom
£ & E nownoii vepe ne MUHUMATTLHBLM CoOmEememavenm Coopmuposanrocmo
S
g2 8 g mpedo8aAHUsIM. Y KOMNemeHyuu  NOAHOCINbIO
S S 5 cgopmuposana. .| mpebosanusim.
&= 5 HIverouncs, Umerowpuxcs  3nanutl, Hnerouwnsccs— swanui| €oOmeememeyenm
i _\E E 3HaHml?q eH YMeHUli, HAaBbIKO8 6 MeHuul? | mpebosanusm. Umerowuxca
_% = ') " | yenom  docmamouno J ’ 3HAHUL, YMEeHUU, HABLIKO8 U
S = HABLIKOG HABbIKOG U MOMUBAYUY y
s § B ons peutenus, Momusayuy 6 NOIHOU mepe
2 2 = HeO0CmAamoyHo 8 yenom 00CmamoyH
= 5 0 ons cwenus| PAKMuHecKux 5 00CMamo4ro 015l peuenus
= 151 CLUCHUS]
2 9 E p (npogheccuonanbHbix) p CHIOJICHBIX
s E & NPAKMu4ecKux CMAHOAPMHBIX
o2z 3 (npodpeccuonans 3a0au, HO mpebyemcs. npaxmusecki NPAKMUYECKUx
i
z 2 OONnoONHUMENbHAS (npogheccuonanvrvix) 3a0au
o HbIX) 3a0au (npogpeccuonanbHbix)
3 NpaKkmuxa no s
3a0ay
bonvuuHCmMBY




KOMIICTCHIIMY (MHIUKATOpa
JOCTHKCHHSI KOMIICTEHIINH )

YpoBeHb c(hOpMUPOBAHHOCTH

Hwuzkui

Hwxe cpeanero

Cpennuit

Bricokuii

Ilxana OLCHKU PC3YyJIbTATOB O6y‘I€HI/IH 110 JTUCIUITIINHC:

YpoBeHb chOPMUPOBAHHOCTH KOMITETCHIINN
(MHAMKATOpA TOCTUKEHUSI KOMITIETEHIIUH )

N . Hwmxe .
Kox Kon 3aranupoBaHHbie| Breicokuii Cpennuii cpemmero Husknit
HHAUKATOpa PE3YyJIbTAaThL
KOMIIeTeH JTOCTHIKEHUS 0o0y4eHus 1o Ilkana ouenypaus
TiHH KOMIIETEHIINHA UCLIUIUINHE YIOBJIETBO HEYIOBJIETBOPHU-
OTJIMYHO XOpOLLIO
PUTENIBHO TEJIBHO
3a4TCHO HC 3a4YTCHO
3HAaTh:
- OCHOBHBIE 3HaeT 3HaeT [Tnoxo 3HaeT | YpoBeHb 3HAHUH
HOHSITHS U OCHOBHBIE OCHOBHBIE OCHOBHBIE HIDKE
YTBEpIKICHNS HNOHATHS W | HOHATHS W | HOHATHS ¥ | MUHHMAJBHOTO,
HHeHHOMH ATTeGpE! VIBEPXKICHH | YTBEP)KICHU | YTBEPXKICHH | NOMYCKaeT  TpyoObIe
s, HE | 1, MOXET | 1, OIIMOKH
- OCHOBHBIC JIOITyCKaeT JOIYCTHTh JIOTTyCKaeT
HOHATHS 1 OIIIOO0K HECKOJIBKO MHOTO
YTBEPXKICHUSA He TpyOBIX | MENKHX
BEKTOPHOM OIHIOOK ommob0oK
anreOpsl
- OCHOBHBIE
MOHSATHUS U
YTBEPIKIACHHS
AHAJIMTUYECKON
reOMETPUH
- OCHOBHBIE
MOHSATHS U
YTBEpP KIACHUS
OIK-1 | OIK-1.1 AuepernmaTbHo
ro #
MHTETPaIbHOTO
HCUYHCIICHUS
(hyHKIUN OTHOM
nepeMeHHON
YMETh:
- pemars 3aJa4u Ymeer Ymeer Ipn pelieHuu
JIMHEIHO# anreGpsI perarb peuiatsb THIOBBIX
- pelwarTh 3a1a4m OCHOBHBIE THUIOBBIE MaTeMaTHYeCKUX
BEKTOPHOI Veer MareMaTH4e | mMareMaruue | 3axad JIOITyCKaeT
anreGpbI petmath CKH e | CKH ¢ | rpyOblie OIUOKH
3a7a4u, 3a71a4u,
- pemiarb 3a/:[al1uy1 MATEMaTHIC | 1onvcraer JIOTyCKaeT
AHAJIUTHYECKOH CKHe HeGOIBIIHE MHOTO
Te€OMETPUN 3ama4d, HE | omuOKu OLIMOOK
- pemars 3agaun JIOITyCKaeT
nuddepeHuaIbHO | OIIMO0K
rou
HMHTETPAJIBHOTO
HCYUCTICHUS




(yHKUMY OTHON

nepeMeHHON
BJIaACTh:
- OCHOBHBIMU Brnaneer Brnaneer Brnanmeer He BJIAJZIEET
METOJAMH peleHns | PA3IAIHBIM OCHOBHBIMH | HEKOTOPBIM METOIAMH PEIICHHS
3a71a9 TMHEHHON " ME€TOJaMHu METOJaMHU ¥ TUIIOBBIMHU 3ajad4, AOIIyCKacT
AnreGpsI penreHus penreHus METOIaMHU rpyObIe oIMOKU
- OCHOBHBIMHU 3a1ad4, He | 3a7ad, perieHus
JOIyCKaeT JOIyCKaeT 3ajad,
METOIAMH pemefvlnﬂ OIINOOK MeJTKHe JIOIyCKAeT
3a/a4 BEKTOPHOU OIITHOKHI MHOTO
anreOpsl ouMboK
- OCHOBHBIMH
METOJIaMH PETICHUS
3a1a4
AHATUTUYECKOU
TEOMETPUH
- OCHOBHBIMH
METOIaMH PEIICHUS
3a1a4
g depeHranbsHO
o
HHTETPAJILHOTO
HCYHCIICHUS
(hyHKIUH OTHOM
MIepeMEeHHON
3HATh.
- OCHOBHBIE 3HaeT 3HaeT IInoxo 3Haer | YpoBeHb 3HAHUH
MOHSITHS 1 OCHOBHEBIE OCHOBHEIE OCHOBHBIE HIDKE
YIBEpIKICHHS MOHATHS W | MOHATHSA H | TOHATUS W | MHHHUMAJILHOTO,
TeopHH yHKIIH YTBEPXKACHH | YTBEP)KICHU | YTBEPXKICHU | OMYCKaeT  rpyoOble
HECKOMBKIX o, HE | 1, MOXET | 1, OIIMOKH
JIOTTyCKaeT JONYCTHTh JIOIYCKaeT
TIEpEMEHHBIX OIHOO0K HECKOJIbKO MHOTO
- OCHOBHBIC HE TIPYyOBIX | MEIKUX
TIOHATHUS 1 OIIHO0K OIIMOOK
YTBEPKACHUS
TEOpHUH (PYHKITHHA
KOMILTIEKCHOTO
MEPEMEHHOTO
- OCHOBHbBIC
MTOHSITHS
YTBEPIKICHUS
TEOPUH PSIIOB
- OCHOBHbBIE
OIlK-1.2 TTOHSITHS X
YTBEPKACHUS
TEOpUHU
OOBIKHOBEHHBIX
JhepeHIaIbHbBI
X ypaBHEHUI
YMETb:
- pemars 3aJa4u YmMmeer Ymeer IIpu peleHnu
TEOpUU (i)YHKIlI/II/I peuratb pemaTb TUITIOBBIX
HECKOIBKIX Vaseer OCHOBHEIE THTIOBEIE MaTeMaTHYECKUX
[IepEMEHHBIX MaTeMaTu4e | MaTeMaruue | 3aaad JIOITyCKaeT
pemarb CKH € | CKH ¢ | TpyOble ommOKH
- petnarb 3az[aq1/£ MaTeMaTHue | 3aJadH, 3aJ1a4H,
TEOPHH (DYHKLIHiA CKUe JIOIYCKAET JIOITyCKaeT
KOMIIIEKCHOTO sanaun, we | HEOONBIIME | MHOTO
MICPEMEHHOTO JloTycKaeT OLIMOKU ook
- pemaTh 3a1a491 OIHGOK

TCOPUH PSTIOB
- pemars
OOBIKHOBEHHEIE




nmuddepeHITnaTbHbI
€ ypaBHEHUS
BJIaACTh:
- OCHOBHBIMH Brageer Bmageer Bnaneer He BJIAJIEET
METO/IaMH pelleHus | PasInIHbIM OCHOBHBIMU HEKOTOPBIM METOJaMU  PEeLICHHUS
3a/1a4 TEOPHH " METOJaMHU METOJAMU U TUIIOBBIMHM | 3a4ad, AOIIyCKacT
P — pereHust pereHust MeToIaMu rpyOBIC OIHOKH
3a71ad4, He | 3amad, pereHuns
HECKOJIBKUX
JIOITyCKaeT JIOITyCKaeT 3a/ad,
HEPEMECHHBIX OIIHIO0K MeJKHe JOIYCKAeT
- OCHOBHBIMH OIKOKH MHOT'O
METOJIAMH PEIICHUS OIIINOOK
3a/1a4 Teopuu
hyHKIHIA
KOMIUIEKCHOT'O
MEPEMEHHOTO
- OCHOBHBIMH
METOJIaMH PEIICHUS
3a7ad TEOpUU
psmoB
- OCHOBHBIMU
METOJJaMK
pereHns
OOBIKHOBEHHBIX
T epeHITATBHB
X YpaBHEHUI
3HAThb:
- OCHOBHBIE 3HaeT 3HaeT IInoxo 3Haer | YpoBeHb 3HAHUH
HOHSITHS 1 OCHOBHEIE OCHOBHEIE OCHOBHEIE HIDKE
YTBepsKACHUs MOHATHS M | HOHATHUS W | IMOHATHS M | MHHMMAJILHOTO,
TeopuH VIBEPXKICHH | YTBEpP)KICHU | YTBEPXKICHUH | NOMYCKaeT  IpyoObIe
. s, HE | 1, MOXET | 1, OIIMOKH
BEPOSITHOCTEMN
p JIOTTyCKaeT JOIYCTHTh JIOITYCKaeT
- OCHOBHBIC OILIMOOK HECKOJILKO MHOT'O
HOHATHA 1 He TpyOBIX | MENKHX
YTBEPKACHUS Q11153 OIINOOK
MaTeMaTHYECKON
CTATUCTHKHU
YMETh:
Viee VYmeer Vmeer [Ipu peLeHnu
MeEET
- pelarh 3a1a4n peuaTtb pemaThb THUIIOBBIX
OTIK-1.3 TeopuH petrath OCHOBHBIE THIIOBBIE MaTeMaTHIECKHUX
: 5 MareMaTude
BepOsITHOCTEiH MaTeMaTuue | MaTeMaThde | 3ajad JIOITyCKaeT
CKHE CKH e | cku e | rpyOble OIUOKH
- pemiath 3axa4u
. 3amady, He | 3aJa4uy, 3a71a4u,
MaTeMaTHYECKOM
JOIyCKaeT JIOITyCKaeT JIOITYCKaeT
CTaTUCTHKHU
OIIHGOK HeOOJIbIIINE MHOT'O
OIIMOKHU OIIHOOK
BJIAACTH:
- OCHOBHBIMH Bmageer Bmageer Binaneer He BJIAJIEET
METOaMH pellleHnst | Pa3IMIHBIM OCHOBHBIMHU HEKOTOPBIM METOJIaMU  PEeIICHHUSI
3a1a4 TEOPHH 1 METOJaMHU METOJaMU U TUIIOBBIMHM | 3a4a4, AOITyCKacT
o rpyObIe OLIUOKH
BepOSTHOCTEiH pereHus pereHus METOJaMM Py
3a/1a4, HE | 3a;ay, pereHus
. OCHOBHBIMH | - 1 1vekaer JOTYCKAeT 3aj1ad
METOaMU Y Y i
OIIHOOK MEIJIKUe JIOTTyCKaeT
peleHust 3a1au
o OIIMOKHU MHOTO
MaTeMaTHYECKOM
OIIHOOK
CTATUCTHKHU

OHGHO‘IHBI@ MaTepualibl JId IIPOBCACHUA

TEKYIIET0 KOHTPOJSI YCIEBAEMOCTH H
IPOMEKYTOUHOM aTTecTanuu npuBeneHbl B [Ipunoxkennn k pabodeil mporpaMme ITUCITUTUIAHEI.
THonuwlii Komniekm 3a0auuil. U MAmMepuaios, HeoOX0OUMbIX O/ OYEHUBAHUS pPe3YlbmAamos
00yueHUs o OUCYUNIUHE, XPAHUMCS HA Kapedpe-pazpabomuuxe 8 OYMANCHOM U INeKMPOHHOM
suoe.



6. YueOHO-MeTOoqU4YEeCKOe U UH(OPMAIIMOHHOE 00ecTiedeHne TUCIIUTITUHBI

6.1. YueOHO-MEeTOANYECKOE 00ecImeueHue

OcHoBHas JINTCpATypa

Bung nsnanus Mecto Anpec KoTI-BO 5K3.
Ne (y4eOHUK, H3JIaHMS, Ton AJIEKTPOH
ABtop(sl) | HaumenoBanue B
n/n yaeOHoe A3aTensb | U3JaHusd HOT'O
OnOIIMoTEKE
nocoowue, Jip.) CTBO pecypca KDY
Kparxkwuii kype https://e.lanb 1
1 gaﬁaHCOH BBICIIEH qu66H oc Cn6: Jlanb 2021 ook.com/boo
o MaTeMaTHKU flocobue k/167767
MuHoctieB Kgf CTZ)?;;“;ZEEEE VYuebHoe https://e.lanb
2 H A Cu6: Jlaus 2021 ook.com/boo
B.b. BBICIINX y4eOHBIX | TIocoOme
. k/168570
3aBegeHui. Y.1
MuHocueB et VYuebHoe hitps://e.lanb
3 H JULA TEXHHACCKHX Cn6: Jlanp 2021 ook.com/boo
B. b. BBICIIMX YUeOHBIX | TocoOue
. k/168571
3aBegeHui. U.2
MuHocueB KJ?FII) cﬁfﬁﬁ:ﬁﬁi VYuebHoe hitps://e.lanb
4 H A Cn6: Jlans 2021 ook.com/boo
B.b. BBICIINX y4eOHBIX | TOocoOHe
9 k/168572
3aBesieHuid. Y.3
Teopus dyHKIHI
KOMIIIEKCHOTO
ITanteneen .
AB TMEPEMEHHOTO M |y, o https://e.lanb
5 v OTIepaIIMOHHOE Cn6: Jlaub 2021 ook.com/boo 1
SlkumoBa rnocooue
AC HCUMCIICHHUE B k/168853
T puMepax u
3a/1a49ax
Teopust
. https://e.lanb
6 EBaHOB b. | Beposrocreii qu6g1 ¢ Cu6: Jlaub 2019 ook.com/boo 1
) MaTeMaTHYecKas nocooue K/ 113901
CTaTUCTHKA
Z[OHOJ'IHI/ITGHBHEUI JJUTEPATYpPA
Bun uznanus Mecro Anpec
Ne €OHUK, U3JIaHUs, Io 3JIEKTPOH
Astop(pl) | HaumenoBanue (ya A A p
n/n y4aeOHOe A3JaTeNb | U3JaHus HOTO
nocobwue, Jp.) CTBO pecypca
o OcHOBBI Cu6: Jlanb https://e.lanb
UXTEHTO
1 M MaTeMaTH4ecKoro | Y4eOHHK 2019 ook.com/boo
MPIEM ) ananmsa. U.1 k/112051
DUXTCHTO OcHOBBI Cno: Jlanp https://e.lanb
2 M MaTeMaTH4YecKoro | YueOHHK 2019 ook.com/boo
e aHanu3za. 4.2 k/115730
MbKic J'[eKLII/II/l 1o VaebHoe Cn6: Jlaup https://e.lanb
3 AL BBICIIEI Hoco0H 2021 ook.com/boo
o MaTeMaTHKE ocobne k/167765
6.2. UndopmanmonHoe odecneyenne
6.2.1 DIIEKTPOHHBIC U HHTEPHET-PECYPCHI
Ne
W HanmeHnoBanue 371eKTPOHHBIX M HHTEPHET-PECYPCOB Cchlnka
1 | Dnexmponno-6ubnuomeunas cucmema «Jlanovy https://e.lanbook.com/
2 | DnexmponHno-bubnuomeunas cucmema «ibooks.ruy https://ibooks.ru/



https://e.lanb/
https://e.lanbook.com/book/168570
https://e.lanbook.com/book/168570
https://e.lanbook.com/book/168570
https://e.lanbook.com/book/168571
https://e.lanbook.com/book/168571
https://e.lanbook.com/book/168571
https://e.lanbook.com/book/168572
https://e.lanbook.com/book/168572
https://e.lanbook.com/book/168572
https://e.lanbook.com/book/168853
https://e.lanbook.com/book/168853
https://e.lanbook.com/book/168853
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanb/
https://e.lanb/
https://e.lanbook.com/boo
https://e.lanbook.com/boo
https://e.lanbook.com/
https://ibooks.ru/

Dnexmponno-oubruomeynas cucmema «book.ruy

https://www.book.ru/

9Huum0neduu, cjlosapu, cnpaeoO4YHuUKuU

http://www.rubricon.com

Ilopman "Omxpvimoe obpasosarnue”

http://npoed.ru

Eounoe oxno oocmyna k obpazoseamenvuwvim pecypcam

http://window.edu.ru

6.2.2 HNudopmaliioHHO-CITPaBOYHBIE CUCTEMBbI
Ne HaumenoBanwue npodeccrnoHambHBIX A Pexum
npec
n/n 0a3 JaHHBIX JIOCTYTIA
1 OguyuanvHulii uHmepHem-nopma npagosoll hittp://pravo.qov.ru o
ungpopmayuu perucTpanum
2 Cnpasounas npasosas cucmema hitp://consultant.ru o
«Koncynomanm Ilnocy perucrpanyu
3 Cnpasouno-npasosas cucmema htto//aarant.ru o
no 3akoHodamenvcmey P® HHp-Aeranti perucTpanuu
6.2.3 [Tpodeccrnonanbabie 0a3bl JAHHBIX
No HaunmenoBanue nadopMamonHo- Pexum
Anpec
/i CIIPaBOYHBIX CUCTEM JIOCTyTIa
1 | Hayunas snekmponnas bubnuomexa http://elibrary.ru lo
perucrpanuu
2 | Poccuiickas eocyoapcmeennas bubnuomexa http://www.rsl.ru o
perucTpanuu
Meoicoynapoonas ~ pegpepamuenas — daza ) o
3 O0anmnbix HayyHvlx uzoanui zbMATH http://www.zbmath.org perucTpanuu
4 Meprcoynapoonan — p eqb,ep amuean basa http:// link.springer.com To
OaHHbIX HAYUHBIX u30anull Springerlink pETHCTpaly
5 | O6pazosamenvuoiii nopman http://www.ucheba.com To
perucTpaIu

6.2.4. JIueH3WOHHOE ¢ CBOOOIHO pPACIPOCTPAHIAEMOE MPOrPAMMHOE O0ECIEUECHUE

JUCIUATUIUHBI
PexBusutel
Ne HanmeHnoBaHMe mporpaMMHOTO Onncarie R
n/n o0ecreyeHus FITBEPCIAION
JIOKYMEHTOB
. 3A0 "CodrJlaitaTpeiin"
1 Windows 7 IIpodeccnonanbHast ITonp30BarenbCKas No2011.25486 ot 28.11.2011
(Starter) orepaIoHHas CHCTEMa
Hewucki. mpaBo. beccpouno
. 3A0 "Co¢rJlaitnTpeit
9 Windows 7 ITpodeccnonanbHast ITonp30BarenbCKas No2011.25486 ot 28.11 2011
(Pro) OTIepaIiOHHAs CHCTEMA
Hewuckn. mpaso. beccpouno
MATLAB Academic new Haker MPHICIAJIHPIX 1 5 "Co¢rJlaitnTpeit
3 Product From 10 to 24 Group NPOTPAMM - JUTA - PEMICHIA | \5)13 39442 Hemcxo.
. . 3amaq TEXHUICCKHX
Licenses (per License) . npaBo. beccpouno
BBIYMCIICHUH.
Cucrena fromera CBoOoaHast JIMICH3US
4 bpaysep Chrome uHpopmariu B ceTH
Hewuckii. npaBo. beccpouno
UHTEPHET
[Taker mporpamm JUTSt
5 Adobe Acrobat CO3JIaHHUS U TIPOCMOTpA §B06EHHM 50, B HHIICHSIA
(baitnos dopmara PDF €HCKII. TpaBo. beccpouHo
6 LMS Moodle [1O nns 3pdexTrBHOTO CBo0OoHas JINLIEH3US
OHJIaMH- B3aumonencteus | Heucki. npaBo. 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://link.springer.com/
http://www.ucheba.com/

MpenoiaBaTelis u
CTyJIeHTa

7. MaTtepuajibHO-TEXHHYECKOE oDecniedeHne TUCIUIINHBI

. HanmenoBsanue crienmyaibHBIX
Ne Bun yae6Hoii N . OCHAIIIEHHOCTD CHEUAIBHBIX
IIOMEIIEHNH U [IOMEIEHUH IS . .

/m paboThI CPC nomenieHui u nomeuenuit s CPC
180 mnocagouyHBIX ~ MECT, JOCKa
ayTUTOpHAs, aKyCTUYeCKasi CHCTEMa,
YCUJIUTEIIh-MUKIIIED g CHCTEM

OMKOH CBS3H, MHUHHKOMIIBIOTE
YueOHbIe ayIuTOpUN s | P ’ P,
JlexknmoHHbIe . | MOHHUTOD, MPOEKTOP, IKpaH HACTEHHO-
1 MIPOBEICHUS 3aHATHI .
3aHITUS ITOTOJIOYHBIH, MUKpPOQOH,
JIEKIIMOHHOT'O THUIIA " o
noaknoyenue k certu "HMHrepHer",
JOCTYTI B AIIEKTPOHHYIO
UH()OPMAIIMOHHO-00pa30BATEIILHYIO
cpeny
VYuebnas ayIuTOpus JUTSL
MIPOBEICHUS 3aHaTAM | 36  MOCAZoO4YHBIX  MECT, JOCKa
CEMHHAPCKOT0 THIIA, TPYIIOBBIX | ayJUTOPHAs, SKPaH, IMOJKIOYEHUE K
u WHJIMBUIYaJIbHBIX | CCTHU "UnTepuer", JOCTYII B
5 [IpakTryeckue KOHCYJIbTaITUH, TEKYIIETO | MIEKTPOHHYIO nH(pOpMaIMOHHO-
3aHATHS KOHTPOJII M  MPOMEXKYTOYHOM | 00pa30BaTENbHYIO CpeNy
aTTecTallun
36  1mOCamoO4YHBIX  MECT ocKa
Y4eOHble ayuTopun a A
ayJIUTOpHAs
Crienmanu3upoBaHHas yaeOHas
MeOenn Ha 30 mocajJoYHEBIX MECT,
o 30 KOMIBIOTEPOB, TEXHUYECKUE
KomnbrorepHslii k1acce
CpeacTBa 00y4eHus
¢ BbIX0ioM B MIHTEpHET . .
(MynbTUME TUHHBIN MIPOEKTOP,
KOMIIBIOTE HOYTO JKpaH
CamocrosTeltba BI/IJICOKaMCII))I)I (ot yﬁ;,orpaMl\I/)IHo)e’
3 ast pabota ’
5 obecreueHme
00yJaronnxcst
yHaIom Crienmanu3upoBaHHas MeOeIb,
KOMITBIOTepPHAs TCXHUKA
C  BO3MOXHOCTBIO  BBEIXOJa B
YuransHbIN 3251 OMOINOTEKN HNutepuer u obecrneueHueM A0CTymna
B OUO0C, MYJIbTUMEAUNHBINA
MPOEKTOp, JKpaH, MPOrpPaMMHOE
obecreueHme

8. Oco0eHHOCTH OpraHM3alvu o0pa3oBaTEeJNbHOM JAeATEJbHOCTH ISl JIMI C
OrpaHNYEeHHBIMH BO3MOKHOCTSIMHM 3/10POBbSl 1 HHBAJIHM/10B
Jluma ¢ oOrpaHMYEHHBIMH BO3MOYKHOCTAMH 310poBbid (OB3) u MHBaIMIBI HMEIOT
BO3MOKHOCTb OECHPENATCTBEHHO EPEMEIATHCS U3 OJTHOTO Y4EOHO0-1a00paTOPHOTO KOpILyca B
JPYroH, MOAHATHCS Ha BCE ATAXKU y4EeOHO-1a00paTOPHBIX KOPITYCOB, 3aHUMATHCA B YUEOHBIX U
MHBIX IIOMEIIEHUIX C YU€TOM OCOOEHHOCTEN MCUX0(U3NIECKOTO PAa3BUTHSI U COCTOSHUS 37I0POBDS.
s o0yuenus mun ¢ OB3 1 MHBaJIM0B, UMEIOLIUX HAPYIIEHHSI OIOPHO-/IBUTaTEILHOTO
amnmapara, 00ecredeHbl yCIOBUS OSCHpEnsTCTBEHHOTO JOCTYyIMa BO BCE yueOHBIE MOMEIICHUS.
WNHupopmarus o crienuanbHbIX YCIOBUAX, CO3AaHHBIX s oOyvatomuxcs ¢ OB3 u nHBanuuos,



pa3MenieHa Ha caiite yHuBepcutrera Www//kgeu.ru. HmeeTcs BO3MOXKHOCTh OKa3aHHS
TEXHMYECKOM  TOMOIIM  aCCHCTEHTOM, a TaKXke YCIyr  CypIONEpPEeBOIYMKOB U
TUQIIOCYPIOTIEPEBOTIUKOB.

Mna aoanmayuu x eocnpusmuio auyamu ¢ OB3 u uneanudamu ¢ HapyulenHvlM CIYXOM
CHPABOUHO20, Y4eOHO20 Mamepuaida no OUCYUNIUHe 0becnedusalomcs ciedyrowue YCio8us:

- 0J18 Iy4uLeli opuenmayuu 8 ayOoumopuu, NPUMeHsIOMCsL CUSHANbL ONOBEWEHUs O Haudle
U KOHYe 3aHAmuUs (C1080 «360HOK» NUULEMCs HA 00CKe),

- GHUMAHUE CAAOOCbIUAUEe20 00YHAIOUe20Cs NPUBTEKAEMC L Neda2020M HCeCmom (Ha
neyo Kiaoemcs pyKa, oCyuecmensemcs Hepe3koe noXaionbleaHue),

- pazeo8apusast ¢ 00YUAUUMCS, Neda2o2udecKuil paboOmHUK CMOMPUM HA He20, 2080PUM
SACHO, KOPOMKUMU NPEONOHCEHUAMU, 00eCnedusas 603MOACHOCHb YMEeHUs NO 2YOaM.

Komnencayus sampyonenuti peuesoco u unmennekmyaibHo20 pa3zeumust CiaooCabluaujux
00y4arOWUXCsi NPOBOOUMCS NYMeEM:

- UCNONb308aHUSL  CXeM, OUACPAMM, PUCYHKOS8, KOMNbLIOMEPHLIX Npe3eHmayui ¢
2UNEPCCHLIKAMU, KOMMEHMUPYIOWUMU OMOeTbHblE KOMNOHEHMbL U300PANCEHUSL,

- pecyisipHO20 NPUMEHEHUsT YUPANCHEeHUNl Ha 2paguieckoe 8bloeNieHUe CYUeCmBeHHbIX
NPU3HAKOB NPeOMemo8 U s81eHUl,

- obecneuenus 603MONCHOCMU OJ18 00YUAIOWe20CA NOYUUMb A0PECHYI0 KOHCYTbMAYUIO
N0 3JIeKMPOHHOU NOYme no mepe HeodX0OUMOCHU.

Jna adanmayuu k éocnpuamuto auyamu ¢ OB3 u unsanuoamu ¢ HApyuleHusMu 3peHusl
CNPABOUHO2O, yuebHoeo, NPOCEEMUMENbCKO2O Mamepuana, npeoyCMOmMpeHHO20
00paz08amenbHOU NPOCPAMMOLL NO B8bIOPAHHOMY HANPABILEHUIO) NO020MOBKU, 00eCneyu8armcs
cneoyoujue Yciosusi:

- gedemcs adanmayus oguyuanrvHo2o cauma 8 cemu HMumephnem ¢ yuemom 0coObIX
nompebnocmell UHBANUOO8 NO 3pPeHuro, obecneuugaemcs Hauudue KpynHOUPUGDmMoBGoll
CHPABOUHOU UHGOPMAYUU O PACNUCAHUU Y4EOHBIX 3AHAMULL

- nedazoz2uveckuli pabomuuk, e2o cobeceOHUK (npu HeoOXo00UMOCmU), NPUCYMCMBYIoWUe
HA 3aHAMUU, NPEOCMAasIAIOMC 00VUAIOWUMCS, NPU IMOM KAHCObIU PA3 HA3bIBAemcs mMom, K
KOMY nedazo2udeckutl pabomHuk oopawaemcsi,

- Oelicmeusl, JHcecmol, nepemMeujerus neoazo2uiecKkoeo pabomHuKa KOPOMKO U SCHO
KOMMEHMUPYIOMCs;

- newamwuas uHgopmayus npeoocmasniemcs KpynHoim wpugmom (om 18 nynxkmos),
MOMANIbHO 038)YUBAENICSL,

- 0obecneyusaemcs He0OX0OUMbLIL YPOBEHb OCEEUYEHHOCTNU NOMEUJeHULL

- npedoCcmasnaemcs 803MONCHOCIb UCHONIL30BAMb KOMNbIOMEPLL 80 8PeMsl 3aHAMUN U
npaso 3anucu 00vACHeHUl Ha OUKMOGOH (NO JHcelanuro 00y4aruuxcs).

Dopma nposedeHuss mexkywjelu U NPOMeNCYymoyHoOU ammecmayuu 01s 00y4aromuxcs ¢
OB3 u unsanuoog onpedensiemcs nedazocuieckum pabomHuKoM 8 cOOmeemcmeuu ¢ y4eoHvim
naanom. Ilpu neobxooumocmu obyuarowemycs ¢ OB3, unsanudy ¢ yuemom ux uHOUBUOYAIbHbIX
ncuxouzuueckux — 0CobOeHHocmeu  0aemcss — B03MONCHOCMb  NPOUMU  NPOMENCYMOUHYIO
ammecmayuro YCmMHO, NUCLMEHHO Ha Oymaze, NUCbMEHHO HA Komnwlomepe, 8 ¢opme
mecmupoeanus U m.n., IubO Npeodocmasnaemcs OONOIHUMENbHOe 8peMs OJisi NOO20MOBKU
omeema.

9. Meroanueckue peKOMEHIANMH Js TNpenojaBaTesieili M0 OpPraHu3anuu
BOCIIUTATEJbHON PadoThl ¢ 00y4AOIMMHUCS


http://www.kgeu.ru/

MeTtonnueckoe obecniedeHre mporecca BOCIUTAHMS 00yJaroNuXcsl BEICTYIAET OJHUM W3
onpeneysitoux  (akTOpOB  BBICOKOTO KauecTBa oOpa3oBanus. IlpemonmaBaTtens By3a,
JIEMOHCTPUPYS BBICOKHU TPOQPECCHOHATU3M, IPYAUINIO, YETKYI0 TPAKIAHCKYIO IO3HIIHIO,
CaMOJIMCLIMIUIMHY, TBOPYECKUM IIOJAXO0J B pEIICHWH MpOoPECCUOHANBHBIX 3a7ad, B XOJe
00pa3oBaTeIBLHOIO MPOoIecca CIocoOCTBYET (POPMUPOBAHUIO TAPMOHUIHOM JIMYHOCTH.

[Ipu peanuzanuy AUCIHUILIIMHBI PEMOJABATENIb MOXKET UCI0JIb30BATh CIAEAYIONIUE METOIbI
BOCIIUTATEIHLHON pabOTHI:

- MeTOJIbI (HOPMUPOBAHMSI CO3HAHUS JIMYHOCTH (Oecena, TUCITyT, BHYIICHUE, HHCTPYKTAXK,
KOHTPOJIb, OOBACHEHUE, IPUMEP, CAMOKOHTPOJIb, PACCKa3, COBET, YOCKIACHUE U IP.);

- METOJIbl OpraHu3aluu ACATEeTbHOCTH W (OPMHUPOBAHMS OIBITA TMOBEACHUS (3a7aHue,
00IIIeCTBEHHOE MHEHHE, IeJarorudeckoe TpeOOoBaHWE, MOpyYEeHHUE, MPUYUYEHHE, CO3JaHue
BOCITMTHIBAIOIIUX CUTYyaIlUl, TPEHUHT, YIIPAXKHEHUE, U JIP.);

- METOJbl MOTHBAIIUU JACSATEIBHOCTUA U TOBEACHUS (0J00pEHHUE, MOOIIPEHUE COIUATBHON
aKTUBHOCTH, MOPUIIAHKUE, CO3/IJaHUE CUTYyallui ycIrexa, CO3/JaHue CUTyallui 1Ji SMOIIMOHATBHO-
HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu JUCHUIUIMHBI TPENOAABaTENb JOJKEH YUYUTHIBATH CIEIYIOIINE
HaIpaBJICHUS] BOCIIUTATEIILHOU JIEITEIIbHOCTH:

I'pasicoanckoe u nampuomuveckoe 6ocnumanue:

- popMupoOBaHKE Y 00YHAIOIIUXCS LIETOCTHOTO MUPOBO33PEHUSI, POCCUNCKON UACHTUYHOCTH,
YBOKEHHSI K CBOEH ceMbe, OOIIECTBY, TOCYAapCTBY, IPUHATHIM B CEMbE U OOIIECTBE TyXOBHO-
HPAaBCTBEHHBIM M COIIMOKYJIBTYPHBIM IIEHHOCTSIM, K HaI[MOHAJbHOMY, KYJIbTYpHOMY U
HUCTOPUYECKOMY HacleInt0, (GOPMUPOBAHKE CTPEMIICHHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- popmMupoBaHue y OOyYaromMXcs aKTUBHOW TPaKIAHCKOM ITO3WIIMH, OCHOBAaHHOM Ha
TPAIUIIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HDABCTBEHHBIX IIECHHOCTSIX POCCUIICKOTO O0IIECTBA, 1JIs
MOBBIMICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAJM30BBIBATH CBOM KOHCTUTYIIMOHHBIC TIpaBa H
00513aHHOCTH;

- pa3BUTHE TPABOBOM U TOJUTUYECKON KYyJbTYpbl OOYYAIONIMXCS, pacCIIMpEeHUe
KOHCTPYKTUBHOI'O YYacCTHsI B IPUHSATUH PELICHHI, 3aTParuBarOIMX UX MpaBa U UHTEPECHI, B TOM
Yyuciae B pas3iMuHbIX (opMax camMoOpraHu3alliu, CaMOyIpaBJICHHs, OOIIECTBEHHO-3HAYUMOMN
NesTEeILHOCTH;

- popMUpOBaHUE MOTHUBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK JIMYHOCTH,
MO3BOJIIOIIUX MPOTUBOCTOSATh AKCTPEMHU3MY, KCeHO(POOUH, AUCKPUMHUHAIIMUA TIO COIUATBLHBIM,
PEITUTHO3HBIM, PacoBBIM, HallMOHAJIbHBIM IIpU3HAKaM, MEXKITHHYECKON u
MEKKOH(PECCHOHAIBHOM HETEPIUMOCTH, IPYTMM HETaTUBHBIM COLIMAIBLHBIM SIBIICHUSIM.

Jlyxoeno-upascmeenHoe gocnumanue.

- BOCIIUTAHUE YYBCTBA JIOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIIMBOCTH, YBaKCHHS K
POAUTEINSIM, YUUTEIIAM, JIFOISIM CTApIIEro MOKOJICHHUS;

- opMupoBaHUE TPHUHIIMIIOB KOJIJICKTUBU3MA W COJIMIAPHOCTH, JTyXa MUJIOCEPIUs U
COCTpaJiaHusl, TPUBBIUKHU 3200TUTHCS O JTIOJSX, HAXOASIIUXCS B TPYIHOM )KU3HEHHOW CUTYaIlUH;

- opMupoBaHUE COTUIAAPHOCTH ¥ UYYBCTBA COIMAIBHOW OTBETCTBEHHOCTH IO
OTHOIIIEHUIO K JIIOJSM C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU  3JI0POBBS, MPEOJI0TCHUE
MICUXOJIOTHYECKUX 0aphepOB MO OTHOIICHUIO K JIFO/ISIM C OTPAaHUUYCHHBIMU BO3MOYKHOCTSIMU;

- opMHUpOBaHUE IMOITMOHAIBLHO HACBIIIEHHOTO U JYXOBHO BO3BBIIIEHHOTO OTHOIIECHUS K
MHUPY, CHOCOOHOCTH M YMEHHUsI TIepeIaBaTh JIPYTUM CBOM ICTETUYECKUM OIBIT.

Kynemypho-npoceemumenvckoe socnumanue:

- hopMUpOBaHKE YBAKEHHS K KYJIBTYPHBIM IIEHHOCTSM POJIHOTO TOpOa, Kpasi, CTPaHbI,

- hOpMUpOBaHKE AICTETUUECKON KApTUHBI MUPA;

- TOBBIIICHHUE TIO3HABATEILHON aKTUBHOCTH O0YUaIOIIUXCA.



Hayuno-obpazosamenvroe éocnumanue:

- popMupoBaHuE y 00yUaIOMINXCSI HAYYHOTO MHPOBO33PECHUS;

- popMupOBaHUE YMEHHS MTOJTy4aTh 3HAHHUS;

- popMHUpOBaHKE HABBHIKOB aHAlM3a W CHHTE3a WHPOpMAIMU, B TOM 4YHUCIEC B
npodeccuoHanbHOM 00IaCcTH.



BHocuMmble M13MEHEHUSI M YTBEP KIeHUsI HA HOBbI Y4eOHbIH o

m
<
E N R é S E =
- 2 Ple A o
SE| £ 2 . Sg 2»s 855
2:| 5% ESEE fEptEs
mo| 3 o o £ S 2| 8§88 ET o8
N | 85| £E8 CojeprxaHue U3MEHEHHI CE n 25 § S E B 5 5
mn| X8| &8 s 32| 38 E 2 &Sk
g 8| = F QO g Floa" EED
o =¢ 3 a2 Y O g oM
ol (¥ < ~
= 2 S

1 2 3 4 5 6

1 3.1 |16.04.2024 | CtpykTypy  AMCHMILTUHBI H.. C.0.
YUTaTh B HOBOW pemakumu | Ywmumposa l'anonenxko
(cMm. HIDKE)

2 3.2 16.04.2024| Tloctpokam«IloaroroBkak H.. C.0O.
MIPOMEKYTOUYHOMN Yuuupona I'amonenko
aTTecTaluu B Gopme
JK3aMeHa» TaOmunbl 11.3.2
TUTS 1,3,5 CEMECTPOB
CJIeyeT KOJUYECTBO YaCOB
35 3ameHHuTh Ha 36.

3 3.2 |16.04.2024 | Ctpoku «Cmada sK3aMeHa H.. C.0O.
tabmunel 1.3.2 gna 1,3,5| Yuuupona ["'ammonenko
CEMECTPOB CUNTATh
yAaJICHHBIMU

4 3.2 116.04.2024 | n.10, n.19, n.22 B Tabnuie H.. C.0.

n.3.2 PIIJ] pacnpenenenne | UYnmuuposa l"armonenko

4acoB Ha
CaMOCTOSITCIIbHYIO paboTy
cyuTaTh B  CIEAYIOLIEH
penakiuu (CM. HUKE)




3.1. CTpykTypa IMCUMILTUHBI
Jnis ounoit hopmbl 00yUeHus

Bun yue6Hoit paboThI Bcero 3E | Bcero Cemectp(b1)

4acoB 1 2 3 4 5
OBLIAZ 25 900 5 6 3) 4 5
TPYJOEMKOCTb
JUCHUTTIIMHBI
KOHTAKTHAS PABOTA* 13,08 471 | 115 113 97 72 74
AYJIUTOPHAS PABOTA 11,28 406 102 102 82 64 56
Jlexuuun 511 184 68 34 34 32 16
[IpakTuueckue 6,17 222 34 68 48 32 40
(ceMHHApCKUE) 3aHATUSA
JlabopaTopHbie pabOThHI
CAMOCTOSITEJILHAS 1372 | 494 78 | 114 98 | 80 124




PABOTA
OBYYAIOLIEI' OCA

[IpopaboTtka yue6HOTO
Marepuaia

1,07

386

42

114

62

80

88

KypcoBoii npoekt

Kypcosas pabora

IToaroroBka k
IIPOMEKYTOUHOU
aTTecTaluu

108

36

36

36

IIpomexxyrouHas: aTTecTanus:




3.2. Conep:kanue TUCHHUIJIMHBIL, CTPYKTYPHPOBAHHOE 10 Pa3/ieiaM U BUAaM 3aHATHI

Pa3znensr Pacnpenenenue @opMmbl 1 | MHAEKCHI HHIUKATOPOB

JTUCIIUATUINHEI a TPYIOEMKOCTH BUJI (hopMUpyEeMBIX

§ 110 BUJ1aM yqe6H0171 pa6OTBI KOHTPOJIA KOMHCTCHHI/Iﬁ
o = ) o =)
AR
(D) o o, =
= s = <
10 60 12 24 24
19 60 16 16 28
22 48 8 16 24




BHocuMble M3MeHEHUs U YTBEP:KICHUsI HA HOBbIN y4eOHbI roj
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JUIS BCEW crnenuanabHOCTH | Yuuuposa ["anmonenko
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AKCIUTyaTaIus u
WHXUHUPUHD (Bce
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OneHOYHbIE MaTEpUaIIbl IO AUCHUILIMHE «BhICIIas MaTeMaTHKay - KOMILIEKT KOHTPOJIbHO-
U3MEpPUTENbHBIX MaTEepUasoB, MPEJHA3HAYEHHBIX [JIsl OLICHUBAHUSI PE3YJIbTATOB OOyYEHHs Ha
COOTBETCTBUE MHAUKaTopaM AocTuxkeHus komrereHuuu(it) (OITK-1. CnocobGeH ucnoib30BaTh
0a30Bbl€ 3HAHMS €CTECTBEHHOHAYYHBIX JIUCHUUIUIUH B MPOGECCUOHANBHOU JEsTeIbHOCTH,
INPUMEHITh METOAbl MAaTEMAaTHUYECKOTO aHalu3a W MOJAEIHUPOBAHUS, TEOPETUYECKOTO H
HKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMUS ).

OneHrBaHue pe3ysbTaTOB OOYUYECHHUS 10 JUCIUIUIMHE OCYIIECTBIISIETCS B paMKaX TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH, MPOBOAMMOro 1o OaimbHO-pertunroBoit cucreme (bPC), u
MIPOMEKYTOUYHON aTTECTALINH.

Texymuii KOHTPOJIb yCIIEBAa€MOCTH OOECIIEYMBAET OIEHHMBAHHE Mpollecca 00ydYEHUs MO
nucuuruivee. [Ipyr TekymeM KOHTposie yCIeBaeMOCTH MCHOJIB3YIOTCS CIIEIYIOIIHUE OLEHOYHBIE
CpencTBa: KOHTpOJIbHas paboTa, TeCT.

[IpomexyTouHass arrecralus UWMEET UEIbK  OINPEACIUTh YPOBEHb JTOCTHXKECHUS
3aIUIAaHUPOBAHHBIX PpE3yJabTATOB O0O0y4YeHUs Mo jaucuuiuinHe 3a 1-5 cemectpsl. Dopma
MPOMEKYTOYHOM aTTECTAlNM — 3K3aMeH B 1, 3 u 5 cemecTpax.

OueHouyHble MaTepualbl BKIIOYAIOT 3aJaHus [JIs MPOBEACHUS TEKYLIEro KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOUHON aTTECTAIUU O0yJarOIINXCs, pa3paboTaHHbIE B COOTBETCTBUU C
paboueil mporpaMMoi JUCHUILIAHBI.

1. TexHosioruyeckasi Kapra

Cemectp 1
YpoBeHb OCBOCHUS AUCITUTUTHHBI, OaJUTbI
Howmep HanmeHnosa Kon
HEY/IOB-HO| yJOB-HO| XOpOIIO|  OTJIMYHO
paznemna/ Bix CPC HUE WHJUKaTOpa
TEMBI OIICHOYHOI( JIOCTHIKCHHsA| HE 3aU4TCHO 3a4TEHO
JUCIIUATLIH Cpe/ICTBa | KOMIICTCHIINH B HIDKE B B
HEI HU3KUHU CpeaHumn BBICOKHNHA
CPEIHETO
Tekyinii KOHTPOJIb YCIIEBAEMOCTH
Cucrembl
1 JTMHEHHBIX KutP OIIK-1.1 0-8 9-10 11-12 13-15
ypaBHEHUM
BexkropHas anrebpa
2 U aHANUTHYecKas KurP OIIK-1.1 0-8 9-10 11-12 13-15
TeOMeTpHs
6 reMCHTEI Kt OINK-1.1 0-8 910 | 11-12 | 13-15
JIMHCUHOUN aJ'IFCGpLI
8 Bermenerme | yyp OIIK-1.1 0-8 910 | 11-12 | 1315
npeieioB (QyHKIUHI
Bcero 6amioB | Menee 35 | 35-40 41-50 51-60
[TpomexyTo4Has aTTecTaius
1-8 Toozomosia e | 5 . ONK-11 | Memee20 | 2029 | 29-34 | 34-40
IK3AMEHY
HToro 6a1oB 0-54 55-69 70-84 85-100
Cemectp 2
Howmep HamnMeno Kon YpoBeHb OCBOCHHS TUCIUILTHHBI, OAJUTBI
Bun CPC
pasnena/ BaHUC WHIMKATOPA | geyyoB-HO| YHOB-HO| XOPOILIO| OTIMYHO




TEMbI OLCHOYHOI'( MOOCTHIKCHHA| He 3ayTEHO 3a4TEHO
JIACITUTLITY CpelIcTBa | KOMIIETECHIIUM HIDKC
HEI HM3KHUH cpesHero CpeHUil | BBICOKUIA
Tekyunii KOHTPOJIb YCIIEBAEMOCTH
HuddepenumnansHoe
9 HetHeIIeHie . | KerP OIK-1.1 0-13 14-17 | 18-21 22-25
(byHKUMI OJTHOM
TIepEMEHHON
Huterpansaoe
10 retHeIIeHie | KerP OITK-1.1 0-13 14-17 | 18-21 22-25
GbyHKITIIA OTHOM
TIepEMEHHON
Juddepenmmanbsaoe
HCYUCJIICHUC
12 (GyHKIHI KutP OIIK-1.2 0-13 14-17 18-21 22-25
HCECKOJIbKHX
TIEPEMEHHBIX
13 JubfepeRumarerbie |y, p OITK-1.2 0-13 | 1417 | 1821 | 22-25
YpaBHCHUA
Bcero 6amioB | Menee 55 | 55-69 70-84 85-100
Cemectp 3
Homep YpoBeHb OCBOCHUS AUCITUTUIMHBI, OAJUTbI
-, Haumenor Kon
pasa P— HMKATOpA HCYJIOB-HO| yJAOB-HO| XOpOLIO| OTJIWYHO
TEMBI Bug CPC
OIIEHOYHO| JIOCTYIKEHHS| HE 3a4TE€HO 3a4TEHO
JIACIIATL]
O CPEICTB] KOMIIETECHIIM] . HIDKE . .
WHBbI HU3KHUH CpenHun BBICOKHH
CpeHero
Texymui KOHTPOJIb YCIIEBAEMOCTH
YHucnossie u
14 (QyHKIMOHATBHBIE KurP OIIK-1.2 0-8 9-10 11-12 13-15
pAnbL
15 KpatHble HHTErpajibl KurP OIIK-1.2 0-8 9-10 11-12 13-15
16-17 ggﬁz‘eﬁm TEOPHI | Krp OIK-1.2 0-8 9-10 11-12 13-15
Huddepennmansabie
18 ypaBHEHUs B YacTHhIX | KuTP OIIK-1.2 0-8 9-10 11-12 13-15
MIPOU3BOJHBIX
Bcero 6amtoB | Menee 35 | 35-40 41-50 51-60
[TpomexxyTouyHast arrecTanms
14-18 Iloozomoska k Iz OIK-1.2 | Menee 20 | 20-29 29-34 34-40
IK3AMEHY
HToro 6a/10B 0-54 55-69 70-84 85-100
Cemectp 4
Homep YpoBeHb OCBOCHUS AUCITUTUINHBI, OaJUTBI
asnenal Hanmenosa Kox
pasn e WHIKATOPA HEYJOB-H( YAOB-HO| XOpOLIO| OTJIMYHO
TEMBI Bun CPC
OILICHOYHOI' JIOCTHXKEHUS| HE 3aYTEH( 3a4TEHO
JIACTIATL] N
CpeNCTBa | KOMITCTEHIINY] . HIDKE N .
HHBI HU3KAH CpenHun BBICOKHU
CpeIHETOo
Texymui KOHTPOJIb YCIIEBAEMOCTH
19 | Teopns  Qymumii | KiP |OMK-12 | 022 | 2329 | 30-34 | 3540




KOMIUIEKCHOM
repeMeHHON
20 Tapuomieciauit KutP OITK-1.2 0-16 17-19 | 20-24 | 25-30
aHaJIn3
21 Onepaimorroe KurP OIIK-1.2 0-16 17-19 | 20-24 | 25-30
HNCYHUCIICHUC
Bcero 6auioB | Menee 55 | 55-69 70-84 85-100
Cemectp 5
Homep YPOBEHb OCBOEHUS! TUCITUTLINHBI, OAJTBI
asenal Haunmenona Kon
PTeMH B CPC I HHHKATOPA HEYIOB-HO| YJOB-HO| XOpPOIIO| OTIHYHO
OLICHOYHOI'd JOCTHKEHUS| HE 3aYTEHO 3a4TEHO
JHCLHIL) cpencTBa | KOMIIETEHIINY . HIDKe . .
HHBI HU3KHAHU CpeIaHUN| BBICOKHM
CPeIHEero
TekyIuit KOHTPOJIb YCIIEBAEMOCTH
22 gf;fﬂﬂmeﬁ KutP OI1K-1.3 0-11 12-13 | 14-16 17-20
23 gjzifj;‘z:ecm KerP OITK-1.3 0-11 12-13 | 14-16 17-20
aﬂeMeHTBI TeOpI/II/I
24 rpadoB u KutP OIIK-1.3 0-11 12-13 14-16 17-20
AITOPUTMOB
Bcero 0amuios | Meunee 35 | 35-40 41-50 51-60
[IpomexyTouyHas arrectaus
22-24 Todzomosxa x ks OINK-1.3 | Menee 20 | 20-29 | 29-34 | 34-40
9K3aMeHy
Hroro 6ai10B 0-54 55-69 70-84 85-100

2. IlepeyeHb OLICHOYHBIX CPEICTB
Kparkasg xapakTepucThka OLEHOYHBIX CPEACTB, HCHOJIB3YEMBIX IIPU TEKYIIEM KOHTPOJIE
YCIIEBAEMOCTH U TIPOMEKYTOYHOM aTTecTallui 00y4aromerocs mno JUCIUIUIHE:

HanmenoBauue
OIIEHOYHOTO CPE/ICTBA

Kpatkas xapakTeprcTuka OleHOYHOTO CPeCTBA

O1ieHOYHBIE MaTEPHAIIBI

KonTtponsHas pabota

(KutP)

CpencTtBo NpOBEpPKM YMEHUH MPUMEHSATH IIOJTYYEHHBIE
3HAHUSA Ul pELICHUs 3a]a4 OINPEECIICHHOIO TUIIA 110 TEME
WIH pa3geiry

KoMITIeKT KOHTPOIBHBIX
3a/laHMi 110 BapUaHTaM

Dk3ameH (JK)

IMPUMCHATD

IIpoBepsieTcst 3HaHME TEOPETUUECKOTO MaTepuana
U YMEHHE
IIPAKTUYECKUX 3a1a4

cro

3K38.MCH8.I_II/IOHHBIC

JIA CIIICHU A
A p OWJIETHI

3. OueHOYHbIe MATEPHAJIBI TEKYIEr0 KOHTPOJIS yCIIeBAeMOCTH 00yUA0 M XCH

HanmenoBanue
OIIEHOYHOI'0 IlIpeocmaenenue u cooepircanue OUEeHOYHBLIX MAMEPUATIOE
cpeacTBa

1. Ilepeuens npumepHbix 3a0aHULL KOHMPOTLHOU PAOOMbL




KonTponbHas padota
1mo teme «CHCTEMEI
JIMHEWHBIX
YpaBHEHUI

1. Pemmts cuctemy metosiom Kpamepa u MaTpu4HbBIM METOJIOM:
=3xyzel[3
2x .2y 4z @ 0,

\A

,x3y.z @5,

=1 3 2 14

5. %85 5 3 5
Brerauciauts OIIPCACIIUTCIIb: A ®
@33 5 27

Ba
3 5 0-
»2X1 X2 .3X3 @ 3,
3 3 Xp X # 0,
" PemmuTts cucrtemy merogom ['aycca:
YAX X X @ 3,
1 2 3
M X1.3X2 13x3 @ [B
4. Haiitn pyHIaMEHTAIbHYIO CUCTEMY PEILICHUI:
>G9%0 .2 X3 3x4 12x5 @ O,
4 -6x C1ax 2x - 8x @0
we 1 2 3 4 5
,(2X1 3X2 .IX3 X4 4x5 @ 0.

AN VARN V)

5. BLII[CJ'II/ITL MaKCUMAJIbHYIO JIMHENHO HE3aBUCUMYTO ITIOJACUCTEMY U BBIPA3UTH
OCTAJIBHBIC BeKTOpBI qepe3 BCKTOpBI 3TOI\/'I IIOACUCTCMBI.
fLe@3 L) fe((21,®21H fHeLI30L3
f, ® (1,5,2, %)

2. KoHnTpombHast
pabora 1o Teme
«BexkTopHas anredpa
U aHAJIUTHYECKast
TeOMETpPUs»

Ilepeuenv npumeprvix 3a0anuli KOHMPOILHOU PAOOMbI

1. (3) Haiit KOOpAMHATHI TOYKH, JENSIIEH OTPe30K AB B OTHOIICHUH 3.2,
ecmu A(7;1;2) u B(-1;2;-1).

2. (3) Haiftu koOpAMHATHI TOYKU A, JIe)KAIIEH Ha OCH OpIUHAT,
paBHOyIANEHHOH OT Touku B(-4;3) 1 Havyaga KOOPIHHAT.

3. (4) Haiiti muromans napamienorpamma ABCD u kocunyc yria & CAB,
ecu A(3;-2;2), B(0;1;2), C(4;-2;0).

1. (3) (4) Haiitu nnuny nuaronanu CA napamnenorpamma ABCD u
kocunyc yrima @ ACD, eciu A(3;-13;6), B(-5;3;2), C(2;7;-3).

4. Haittu nnuny meauansl AK TpeyronbHuka ABC, ecnu

AB @ p.2q, AC @ 2q, [p| @14 ®3,(pq) & .
2

BAe® p.6q, ‘p‘ °6/4 ® 2,—(&,q)§

6. Haiitu paccrostaue ot Touku Mo (015;7) mo mpsimoit, mpoxosiieit
yepe3 Touky M1(5;4) mapamnensHo Bekropy a(t;[3).

7. Haiitu tanrenc yria mexay npsamoit x + 4y + 1 = 0 u npsmoii,
npoxozasiel yepes Touky Mo (1;002) u neprneHMKysipHO BeKTopy n([15;2).

8. HccnenoBaTh KpUBYIO BTOPOTO MOPSAKA, HANTH €€ OTyOCH, PACCTOSIHHE
MeXIy (hOKycaMu, SKCHEHTPUCUTET, 3aIUCcaTh €€ KAHOHMUECKOE ypaBHEHUE U




MIOCTPOUTH €€: 5x° 6y2 10xy 31 @ 0.
9. Bpramcauth 00beM TETpadIpa ¢ BEPIIMHAMYU B TOYKAX

A1, A, Az, AjmueroBBICOTY, ONYIIEHHYIO U3 BepUIMHbI A4 HAa Tpanb A; Az As,
raoe A1 (5,2,0), Ax(2,5,0), Asz(1,2,4), 0110 .
ne A1(5,2,0) 2(2,5,0) 3(1,2,4), A(0LL)) = x2yz4e0,
10. Hammcath KaHOHHYECKOE YPABHEHHE MTPSIMOMA:
"2x.2y 28 @ 0.

11. HanucaTs ypaBHEHHE IUIOCKOCTH, POXOAsALEeH yepe3 Touky M (1,1,1) n
X 2 ° y 15 . z[1

2 1
12. Haiitu paccrostaue ot Touku Mg 12,7,011. 10 MI0CKOCTH,

M2.1504., M350

13. Hanmcatb ypaBHEHHE IUIOCKOCTH, Tpoxosiei uepes Touky M (1,0,001),
X5 y3 _z2 x35 yl1l5 z
[ (] 151 [ B [ B

4yepes npsMyro

npoxoJdiieit uepes3 Tpu Touku M13,4,007.,

MapaJUIEIIBbHO IBYM IIPSIMBIM

1 1 0 2 2 0
14. HanmcaTs ypaBHEHHE IPSIMOM, ITpoxosel yepes3 Touky M ([11,0,1) u

uepes3 TO‘IK}’ ICPCCCUCHUA HpHMOﬁ H IIJIIOCKOCTH
Z.

x.3.y , SXxydz3e0.
1 5 3
x1l y3 _z.1
15. UccnenoBaTh B3aMMHOE PacIlONOKEHUE IPIMbIX ® (] u
3 4 5
X 4,5 °o ) 322 _
1 0,5 1

3. KonrtponbHas
pabota mo  Teme
«IEeMEHTHI

JUHEWHON anreOpbD»

Ilepeuenv npumeprnvix 3a0anuii KOHMPOILHOU PAOOMbI

1. Jlana MaTpwuiia JMHEWHOTO omiepaTopa B 6asuce .€1,€2,€3.

=511 {
Ao ¥B0i T Haim

Baon 4~

® P

BekTop AX, eciu X @ 3eq &2 3es;
b. marpumy ALl 5Toro oneparopa B 6asuce .e1I1,e011 ,e3ld , ecrm
e[ @ 3eq e €3,

. 82E1 @ 2eq e7 3ez,
e3lll @ 2e; e 2e3;

C. CcOOCTBEHHBIE YHCIIa U COOCTBEHHBIE BEKTOPBI 3TOT0O OIEpaTopa.
d. TlpuBectu MaTpuily JaHHOTO OTIEPATOPA, ECITU ITO BO3MOXKHO, K
JUaroHaJIbHOMY BUJY.
2. TlpuBectu kBagpaTHUHYO (OPMY K KAHOHUIECKOMY BHIy MeTo10M Jlarpanxka
Y OPTOTOHAJILHBIMU MTPE0OPa30BaHUSAMH, 3aIIUCATh COOTBETCTBYIOIIHE

npeoOpa3oBaHusl KOOPMHAT: 2x% 9X? 22X AX X AX X .
1 2 3 12 23

3. MHccnenoBathk KpUBYIO BTOPOTO TOPSIKA

[ 2y* 2xy 6x 6y 3 @ 0.

4 KonTponbHas
pabota TO  Teme

Ilepeuens npumepHvIX 3a0aHUL KOHMPOILHOU pabombl




[e) = 9
«Brruncnenue l n /—5” : VU A
v 1. 1Im
npeaenoB GyHKIUI»
nes [ p. \/ﬁ\% n n2
Ilmg/ i“ “‘%f-%rw—l 9 —
nes
= ) 2
= 2n“ 21n 74
3. lim®
nes [ v an 8n9
arcsm 3X
4. I|m
/2 J2
In(4x 1)
5. lim L
1
1/In cosx
6.
In cos 2x
7. lim 5
xéwa (L= /X)
1
8. HaiiTn TO4YKM paspbiBa pyHKIMH, ONIPEAETUTH UX THIL: f (X) @ e
X2
9. Haiitu TOUKM pa3pbiBa GYHKINHU, OTIPEACTUTD MX THIL:
= _2, o ecm X W (2
f(x) '\f 4=, ecru 2K x W 2,
Zox2 ecu X sA 2.
10. HaiiTn Touky paspeiBa GyHKIUM, onpeaenuTsh ux tam: f(X) @ sin(x 5)
X5
11. Haiitn Touku paspsiBa GpyHKIUHK, onpeaenuts ux tam: f(X) @ arctg 1
X 4
Ilepeuens npumepHvIX 3a0aHULL KOHMPOTILHOU pabOmbl
1 » 2 x4 2
1. Haiitu npou3BoHYIO QYHKIUH y .—(X . 8)\/X 4 —arcsin —
24 X
2. HaiiTi mpon3BOHYIO CJI0XKHO CTETICHHOW (DYHKITHH
5. KoHTposbHas y ® (arctgx)(L/2)Inarctox
pabora Tmo  Teme 3. HaI/ITI/I HPOH3BOHYIO QYHKIMM, 3aJJaHHOI apaMeTpU4ecKu
«uddepennuansao X eIn= QA_ti 214 ,
e UCUHCIIEHUE
byHKIMI ool :,.\ y e \/ £2 1
nepeMEeHHOIN»
4. Haiiti npou3BOgHYIO 2-T0 opsiAKa GYHKINH, 3aJaHHOM TapaMeTpUIeCcKH
»X @ arcsin(cost),
"’y @ arccos(sin t).
5. Haiiti mponsBoHYio BYHKIMH, 331aHHOI HesiBHO: Yy @ 1.xeY .
6. Haiitu mponsBoaHYyIO 2-T0 OpsiAKa GYHKITUH, 3aJaHHON HESBHO:




X .y3 3axy @ 0.
7. Haiitu npousBoaHyto 50 mopsaka GyHKIUN Yy @ (2x2 7In(x1).
8. TlpoBecTr momHOE MCCleA0BaHNUE PYHKIIMH U TOCTPOUTH TpaduK:
y ® (3 x)e*?

Tlepeuenv npumeprvix 3a0anuti KOHMPOILHOU PAOOMbL

x3dx
s
1. N 4x8
5x
5 Xe dx
x? x.1
3. W_dx
XT 2x° 3
x3dx
g 4
4 W x' 1
2X 3
> dx
5. % Xo4x 7
6. dx
6. KoHnTtposbHast (1.cos x)?
pabora mo  TeMe 7. % cos® xdx
«MHTerpanpHOE
HCYUCIICHHUE COS5 X
byHKIMH OJTHOM F
MIEPEMEHHON» 8. Sln3 X
9 Q/Q 4 x°dx

10. Beruncnuthb rmomamp (I)I/IrprI orpaHI/Iqu}mH rpaduKamMu QYHKIIIA:
y @ SinXxcos’x, y .Ov lel

7S

11. BRIYUCIUTD TUIOIIA b GUTYPBI, OTPAHMYCHHON JTMHUSMH, 33TaHHBIMH
nmapaMETpUICCKUMU YPAaBHCHUAMMU
X=4(t-sint), y=4(1L—-cost),y=4 (0<x<8s,y« 4)
12. BbIYHUCIUTD [UTMHY yT'H KPUBOH 33/IaHHON MapaMeTPpUUCCKU:
> :x @ (f 2)sint .2tcost,
sy @ (2 t?)cost .2tsint,

13. Haiitu 06bem Tena, 00pa3oBaHHOTO BpallleHueM BOKpYT ocu OX GUrypsl,
orpaHuveHHOU JmHUsAMH: Y =3 Sin X,y =sin X, 0 X X =3

1. KouTponbHas Ilepeuens npumepnbix 3a0aHUti KOHMPOILHOU pabomol
pabota TO  Teme
«IudpdepennmanbHo 1. HaiiTu yacTHBIE IPOU3BOAHBIE 1-T0 U 2-TO MOPSIAKOB (DYHKITHH
e WCUHCIICHHE 7 2
N Z @/X°y 3xy” .
byHKIMH
HECKOJIbKUX 2. Haittu muddepenmuan 1-ro nopsaaka pysxuun: U @ Z tg(2x Sy).

NEPEMCHHBIX )




3. Haiitu muddepenrman 2-ro mopsiaka GyHKIHHE: Z @ X2y .X .
y

4. CocTaBUTh YpaBHEHHE KacaTeIbHOU IIJIOCKOCTH U YPaBHEHNE HOPMAIIH K

M(LL1)

[OBEPXHOCTH B YKA3aHHOH Touke: €71 Xzy 7’3 @0,
5. HccnenoBath (DYHKIUIO HA SKCTPEMYM: Z @ % .5xy2 XY .

6. ITIpoBepHTh, CYIIECTBYET JIM HESIBHO 3a1aHHas pyHKuus Z @ Z(X, y)

B YKaSaHHOﬁ TOYKE, U HaAWTH €€ YaCTHEIC IMIPOU3BOJIHBIC 1-ro nopsaaKa:

x> y2 zx yz 2 @ 0, M (1T).

Ilepeuens npumepHbix 3a0aHUll KOHMPOTLHOU PAOOMbL

Pemnre JIY u caenaiite mpoBepKy:

1. 2x2xy*. 2 X’y e 0.
x> 2xy 5y?
2. yi1 @
2x% BXy
8. KonTponpHas y 1
pabora mo  Teme 3. yEl — @ Sinx, y = .0_.
«OOBIKHOBEHHBIE N e
i hepeHIanbHbIe o
YPaBHEHHUSA» 4. Xyde _yx2 y2 dy @ 0.
5. Haiitu ob1ee pemenue nuddepeHanibHOro ypaBHEHUS:
y 1.2yl @ 4e*sin x .cosx.
6. Haiitu pemmenwue 3agaun Komm:
yl.&°y e &%cosax, y0.e 3, yl10. @ 0.
Ilepeuenv npumeprnvix 3a0anuii KOHMPOILHOU PAOOMbI
0 6
1. Haiitu cymmy psiza: Yy -
ne19M.12n 5 ’ 5
2. UccienoBaTh Ha CXOOUMOCTD pAan: T’D —=sin— .
1 n
9. KoHTpoJibHas net M 3 s
2n2°x3
pabora mo  Teme . N2 X3,
«UHCITOBBIE - 3. Haiiti 06macth cXoquMoCTH (yHKIIMOHAIBFHOTO psija: T
(GYHKIIMOHATILHBIE nel s
PSIBD)
9
4. Paznoxuts dpynxmio 20 X X" g pan Teiinopa mo crenensm X
'In.1.x5.
5. Beraucauts uHTErpan ¢ Tounoctsio g0 0,001: 9 / dx -
X
0
10. KouTponbHas Ilepeuenv npumepHvix 3a0anuil KOHMPOJILHOU PAdOMbL




pabota ToO  Teme
«Kparubie 1. W3meHUTH NOPSAAOK UHTETPUPOBAHUS:
MHTETPAIIbD» 1 0 0 0
d fdx.s d f dx
Al g fdegdy g
2. BeranciuTs:
xy/2d dv:
6@ % Ye axay;
D:yeiIn2,yeiIn3, xe 2 x e 4.
3. Haiitu moniaas GUrypel, OorpaHUYEeHHON TaHHBIME JIMHUSIMU.
v 2y x* @0,
y> 4y X* @ 0,
y ® /3,y @.3x.
4. Haiit 00beM Telna, 3aIaHHOTO OIPaHHUYUBAIOIIMMU €T0 IIOBEPXHOCTSIMH.
y @ 1§ 2x, y @/2x,
200, xze2
Ilepeuenv npumepHvix 3a0anuULl KOHMPOJILHOU PAbOMbl
3
1. Berumcauts inHy Ayry KpuBoit Ly @ x2, O x X11.
2. BerauCcInTh KpUBOJIMHEHHBI HHTETPAI 2-T0 POja:
> x et
9E)d<.xdy, roel: 1t I 2.
11. KonrponbHas | | sy et
pabora TO  TeMe| 3. Hajityu miomans MOBEPXHOCTH S: Z O\IXZ .y2, BBIPE3aHHOH IHJIMHAPOM
«ONEeMEHTBI  TEOPUH | o o
oM X“.y" @ 1 umnockoctamu X @ 0,y @ 0 (x & 0,y & 0).
4. HaliTi qMBEPreHILIUIO K POTOP BeKTOpHOTO ojia F @ Xyi Xzj yzK. Onpenenuts
THII TTOJIS. 3
5. Haiitu motok BektopHoro nonst F @ Xi.yj .2zK gepes 3amxnyTyI0
MOBEPXHOCTB: S ! G .y2 2 el
6. BBIUMCITUTH POU3BOIHYIO CKAJISIPHOTO ToJIst U @ x2y xz° Y 10 HanpaBJICHUIO
BekTopa | @ 2i.j 3k B Touke M(1,1,1).
Ilepeuensv npumepHnvix 3a0aHull KOHMPOILHOU PAOOMbl
1. HaiiTu o01iiee pelieHre ypaBHEHUS, IPUBEIS €r0 K KAHOHUYECKOMY BULY:
12. KOHTpOJ'IBHaH a) uXX .4UXy 3Uyy ([ O, 6) uXX .4UXy 4Uyy .UX 2Uy [ 0
pabora 1o  Teme 2. HaiiTu perienue ypaBHEHHUS paclpOCTPAHEHHUS TeIjla B OTPAHUYCHHOM CTEpPIKHE:
«JIuddepenmansbuel | '

€  YpaBHEHUS B
YaCTHBIX
MIPOU3BOTHBIX»

U @ 4Uyy, OB XE20mtm [,

u(x,0) ® sin®2&x sin 4&x,u(0,t) ® u(2,t) ® 0.

3. Haiitu pemenue ypaBHEeHHUsI KojeOaHHI HEOTPAHUYEHHOW CTPYHBI, UCTIONb3Ys

bopmyny anambepa:




Uit @ Uxy, U(X,0) ® x(x 1), u;(x,0) @ 3sin 2 x
4. HaiiTu penieHue ypaBHEHUS PacIpOCTPAHEHHUs TEIUIa B HEOIPAHUYEHHOM

cTepxHe, ucroinbiys popmyny Ilyaccona:
2

U ® 2Up, (I XE[,0mtm[ux0) @& &

Ilepeuens npumepHbvix 3a0aHUll KOHMPOJILHOU PAOOMbL

1. HaiiTu Bce 3HaueHUs1 KOpHEH

a1 o) i s) Y1

2. HpeI[CTaéSI/ITB B anreﬁép}anquKolliI‘ c?opMeé 1i 6
a)li 3 O)ve —  BEa  —
®1ivV3 - ®1.iV3 -

3. N300pa3uth 001aCTh HA KOMITJICKCHOM TUIOCKOCTH

&

vrz 1‘ m?2
a) =Rez W24 & &
NV . Margzl.m
mz Al 44

A Y
4. BoccTaHOBUTD (DYHKIUIO 110 €€ IEHCTBUTENILHON NI MHUMOW YaCTU U 3HAUYEHUIO

13. KonTponphas | B TOUKC.
pabota mo TemMe| | @ X2 y2 X, f(0) @i
«Teopust  GyHKIMIA 3
KOMILUIEKCHON 5. Berancnute nHTErpa (z 5)°dz
NIEPEMEHHOIN ‘ z [?% 1
6. Pa3J‘IO)K§ITL B P IO CTENIEHAM Z-Z¢
7.3 _ i
a) , 20 ®1.1 6) zcos , zp ® 0
Y4
7. OnperenuTh TUITBI 0COOBIX TOUEK (GYHKIMH B 3a7aye 6.
a) z=z1 6) z=0
8. HaiiTi BBIYETHI B OCOOBIX TOUKAX
i coszI[l
z 22 22 1.
a) Z COS 0)
9. BeIYHCIUTh UHTETPAIIBI
| | coszn
a) oy 2COS Uz 6) 5 0z
‘Z‘ .71 z 2.22222.1-
4
Ilepeuenv npumepHbix 3a0anuti KOHMPOILHOU PaAOOMbL
14. KonrposnbHas
pabora O  TeMme 1. Paznoxute B psig @ypbe QYHKIHIO C MEpUOJOM 2= , 33TaHHYIO
«DNIEMEHTHI . X
a narepasic R0, 2= 0 oi — f(x) @ .
rapMOHHUYECKOIr0O Ha HHTEpE = #® dopuyrofi 2 )
aHaji3a» 2. Paznoxute B uHTepBaje .0, &. M0 KOCHHYCcaM KpaTHBIX IyT (YHKIIHIO




™ cos x
fx)® °

a8 X

VAN
-

npu OIXE,

npu

2

HXE =,

3. Pasnoxutb B psax Pypbe nepuommueckyo pynkumio 1 (X) ® €€ mpu
2m x m 2, f(x) ® f(x4), ucnonas3ys KOMIUIEKCHYIO Gopmy psina Dypse.
4. ITpencraButh uHTErpaioM Oypbe HyHKIHIO:

~L,0mtml,

f(t) ® ;1,t00,t01,

tmo0, tsAl

Ilepeuenv npumeprnvix 3a0anutl KOHMPOILHOU paboOmMbl

1. HaiimuTe n3o0pakeHre i JAHHOTO OPUTHHAIIA:

a) T (t) @ 2t3 5t2 exp(0121) tcos(3t),

0) f() @ 5 (dash(2z) 33" )di .

2. Haiinute opurrHai rno JaHHOMY H300paskeHUIO:

3 2 eP
a) F(p) ®_. e
P (p 2 p-.9
p
6) F(p) ®
15. KonrponsHast (p.2)(p* 4p 5)
pabota ToO  Teme 30 .
«OTiepalHOHHoe . OnepanMoOHHBIM METOJOM HaWIUTe YacTHBIC pelieHus AuQQepeHInaTbHbIX
WCUHCIICHUE) ypaBHEHHIA:
a) yII 2y @ 3te?!, y(0) @ 2.
6) yI 2yl 2y @ 2t 2, y(0) @ yI1(0) ® O
4. OnepaiioHHBIM METOOM HalTUTe YaCTHOE peIIeHUe OJJHOPOAHOM CHCTEMBI
g depeHIaTbHBIX YpaBHEHUI:
X X o
=xEl x 3y @0, x(0) ® 1, y(0) ® 0
Ty x.y @ 0;
5. ITo naHHOMY rpah UKy OpUTHHAJIA HaliauTe H3o0paxkenne, nomaras a @ 1:
16. KouTponbHas Ilepeuenv npumeprvix 3a0anutl KOHMPOILHOU pabOMbl




pabota 1O  Teme
«Teopus
BEPOSTHOCTEMN»

1. Ha xapToukax BbITMCaHbI OyKBBI Ballero nMeHu u pammmmu. Kaprouku
NEePEMEINBAIOTCS U 3aTEM CIIydaiiHbIM 00pa30M OJIHa 3a IPYrOM U3BIEKAIOTCS.
Haiitu BEposTHOCTB TOTO, YTO
1) oOe OYKBBI Ha IBYX M3BJICUEHHBIX KAPTOUKAX TIACHBIC;
2) ojHa U3 OyKB Ha TPEX M3BJICYEHHBIX KAPTOUYKAX — [JIACHAs, JIBE IPYTHE
—COIJIaCHBIE;

2. B ypue conepxkutcs K 6ep1x ¥ M 4€PHBIX IAPOB, PA3INIAIONIUXCS TOIBKO
1BeToM. M3 He€ mocnenoBaTebHO O3 BO3BPAIICHUS U3BIECKAIOT MIAPHI 10
MosiBJICHHs 4Y€pHOTo 11apa. HaiiTi BEpOSTHOCTH TOT0, UTO IIap YEPHOTO [IBETA
MOSIBUTCS TIPU N-M U3BIIeYeHHH, ecii k=3, m=4, n=3.

3. HaiiTi BEpOSITHOCTH OTKa3a CXeMbI (CM. PHCYHOK!), IIperoaras, 4To OTKa3bl
OTJICTBHBIX AJICMEHTOB HE3aBUCUMBI. BEpOSITHOCTH (i OTKA30B 3JIEMEHTOB C
nomepamu i=1,2,3,4 coorBercTBenHo paubl (1 @ 0.1, 4, @ 0.2, q; @ 0.1, g4 @ O.

4. 3 naTdMKa MOCHLIAIOT CUTHAJIBI B OOIINIA KaHA CBSA3H B mponopuuu 3:4:3.
BeposiTHOCTH MOMYyYUTh HCKAXEHHBIN CUTHA OT KaXIO0T0 JaTYUKA COOTBETCTBEHHO
pasnsbi 0.11, 0.29, 0.22.

1) KakoBa BepOSITHOCTD MOTyYUTh UCKAKEHHBIM CUTHAIT B O0IIIEM KaHaJIe CBA3U?

2) B o01ieM KaHajie CBSI3U MOJyYeH UCKa)KEHHBIN curHail. KakoBa BepOSITHOCTD
TOT0, YTO ATOT CUI'HAI OT 3-r0 JaT4uKa?

5. Ha camonére nmerorcs mectb OIMHAKOBBIX JBUTaTeNeil. BeposTHOCTH
HOPMaJIHHOU pabOThI KAKAOTO ABHraTelis B monére pasHa 0.8. KakoBa BeposITHOCTh
TOTO, YTO B MOJIETE BO3HUKHYT HETOJIAJKU a) B OJTHOM JIBUTaTene; 0) XoTs Obl B
OJIHOM JIBUTATEJIC; B) B ISATH JBUTATEIAX ?

6. 3aan 3aK0H pacIpeIeICHIS JUCKPETHOH CITy9aifHON BeTUIHHBI X TaOIHIICH.
Haiitn v , dysakiuto pacnpenenenus F(x), Mmatematudeckoe oxuganue M(X),
mucnepcuto D(X).

Xi -6 -2 8 9 10
D 01 | 03 | 02 | 03 v

7. 3aiaHa TIIOTHOCTH paciipesieiieHus BeposiTHocTel f(X) HenmpephIBHOM citydaiiHOMN
BenmunHbl X. Haliti mapamerp C, ¢pyHkuuto pacnpenenenus F(X), maremarndeckoe
oxxuganne M(X), nucnepcuto D(X) u BepoSTHOCTb MONaAaHus CIIy4aiiHON
BeJMMYUHBI X B UHTEpBa oT 1 110 2.
= 0 xm0
f(x) @ = (3x x?), O x 13

NIz
20, xm3

17. KonTtpomnbHast
pabora 1o  Teme
«Maremarnyeckas
CTaTUCTHKA

Ilepeuens npumepHbviX 3a0aHULl KOHMPOTLHOU pabombl

1. JlanHbIe BBIOOPKH MpUBENEHBI B Ta0nuIle. [[ocTpOUTh MOJIMTOH YacToT.




2.Ilo JaHHBIM BBI60pKI/I IMOCTPOUTH MMOJHUI'OH OTHOCHUTCJIIbHBIX YaCTOT.

X; 2 il 0 1 5

N 4 12 2 6 4

3. Ilo paHHBIM BBIOOPKM COCTaBUTH JUCKPETHOE CTATHCTUYECKOE
pacipenenenue. IlocTpouTs MOIUIOH YacTOT.

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

4. Tlo naHHBIM BBIOOPKHM COCTaBHTh CTAaTUCTHUYECKOE paclpeieiieHHE.
[TocTpouTh TUCTOTPAMMY YacTOT, TpapUK HAKOIIJICHHBIX YaCTOT.

1;15;13;11;9;6;6; 3,8;9,1; 9,8;
2,7,4,9;35;6,1;9,9; 10,3; 2,8; 6,4; 2,9; 9,6;
13,5;3,8; 8,6; 8,5;7,6; 9,4, 4,8; 54, 2,3, 9;
10;12;11,8;4,1;5,3;7,6; 3,8; 9,4; 4,5; 6;
6;59;9,1;3,7;11,7;,10,3;4,2; 7,1; 6; 8.

5. Jlannble BEIOOpKM IpUBEACHBI B Tabnuiie. Halitu BEIOOpOYHOE CpeiHee,
BBIOOpOYHBIE AucTiepcHr. [I0CTPOUTh SMITUPHUECKYIO QYHKITUIO PACTIPEICTICHHUS.

Xi 4 2 0 3 4

N 3 7 2 6 2

6. Haiftu wucmpaBieHHYIO  BBHIOOPOUYHYIO  JMCHEPCHIO M CpeaHee
KBaJIpaTH4eCKOe OTKIOHEHHUE M0 JAHHOMY Paclpee/ICHUIO BEIOOPKH:

Xi 01 0,5 0,7 0,9

N 6 12 1 1

7. Haiitn HECMCIICHHBIC OICHKHN MAaTEMATUYCCKOI'0 O KUAaHUA U JTUCIICPCHN
10 JaHHBIM BBI60pKI/IZ

Ne WurepBan N;
MHTEpBaJIa
1 50 25
2 0-5 5
3 5-10 15
4 10-15 5
5 15-20 20




8. Haiitu noBepHTENbHBI HWHTEPBAI IS OICHKH C HaaekHOCThIO 0,99
HEU3BECTHOTO MAaTEMATHYECKOTO OXKUJAHUS & HOPMAJIbHO PAaCIPEACIICHHOTO
npu3Haka X TeHepaJbHOH COBOKYITHOCTH, €CJIM HM3BECTHBI T'€HEpaIbHOE CpEIHEe
KBaJ[paTHUYECKOE OTKIIOHEHUE G, BBIOOpOYHOE cpenHee X U 00beM BBIOOpKH NN :

a)c @ 4,x @10,2,n @ 16;

6)c ® 5,x ®16,8,n @ 25.

9. Ilo manHbIM BBIOOPKHM 0OBEMa N W3 TEHEPATbHOH COBOKYITHOCTH
HOPMAJIbHO PacIpeeIEHHOT0 KOJIMYECTBEHHOTO ITPU3HAKa HaliIEHO UCIPABICHHOE
CpelHee KBaIpaTU4EeCKOEe OTKJIOHEHHEe S . HalTu JOBEpUTENBHBIA HHTEpBAall,
MOKPBIBAIOINN TEHEpaIbHOE CPEeJHEE KBAAPATHYECKOE OTKIOHEHHE @
HaaekHoCcThIO 0,95, ecim:

ayn @ 10,s @ 5/1;

6)n e 30,s @14,

18. KonTponbHas
pabota moO  Teme
«DNEeMEHTBl  TEOpPHUH
rpa¢os u
ITOPUTMOB)

Ilepeuenv npumeprnvix 3a0anutl KOHMPOILHOU PabOMbL

1. 3apaiiTe rpaguYeCKUM M MATPUYHBIM CITOCOOOM OPUEHTUPOBAHHBIMN,

HEOPUEHTUPOBAHHBIN, CMEIIAaHHBIN Ipad.

2. Hzo6pasute rpad G ={V, E}, rue

a. V=4{v1,v2,v3,v4,Vs}, E={(V1,Vs5),(V1,V3),(V3,V5),(V3,V4),(V1,V4) }

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

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

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

e. V={v1,Vv5,v3,v4,V5}, E={(V5,V2),(V1,V3),(V4,V1),(V3,V4),(V1,V4) }
[Toctpoiite matpuiry 1 n300pakeHHOTO B MPeAbLIyIeM 3aJaHuu rpada.
[ToctpoiiTe noaHbIi rpad ¢ 4 BepHIIMHAMU.

CocTaBbTe CIOBECHBIH aITOPUTM OMpPEIeICHHS MapIpyTa B rpade.
CocTraBbTe CTPYKTYPHYIO CXEMY QJITOPUTMA OTIPEIEIICHUS CBSI3HOCTH
MIPOU3BOJIFHOTO HEOPUEHTUPOBAHHOTO rpada.

7. Bemoaauts nepeceucnue rpados Gy = {V1, E1}, rae Vi1 = {V1,V2,V3,V4,V5}

E,= {(Vl,Vg),(Vz,V4),(V3,V5)} nG,= {Vg,Ez}, rae V, = {Ve,V7,V8,V3,V5} E:=

{( V3’V5)’(V6’V8)’(V3’V7)}

ok w

Kpumepuu OUECHKU U WKala OUEeHU6AHUA 6 oannax

[Ipu oreHKe BBIMOJTHEHHON KOHTPOJIBHOW PabOThl YUUTHIBAIOTCS CIIEIYIOIIHE
KPUTEPHH:
1. 3uanue mamepuana

CoJIep’KaHUEe MaTephalia PACKPHITO B TOJHOM OOBEME, MPEIyCMOTPECHHOM
MPOrPaMMO TUCIUTUTMHEI — 3 0alina;

I comeprkaHmne MaTepuasna pacKphITO HETIOIHO, TTOKa3aHO 00IIee MOHUMaHUE
BOIPOCA, AOCTATOYHOE JIJISl JATBHEHUIIETO U3YYeHHsI TPOrpaMMHOTo MaTepuana — 1
Oam;

[l He packpbITO OCHOBHOE cojiepkaHHe yaeOHoro Matepuaia — () 6aios;

2. [TocnedosamenbHOCMb U3L0XHCEHUS

[l conmepxaHne MmaTepuaia pacKpbITO MOCIEA0BATENEHO, IOCTATOYHO XOPOIIIO
npoaymano — 3 Gannia;

[l mocnemoBaTenbHOCTD U3I0KEHHS MaTepraia HeIOCTATOYHO MpoIyMana — 1
Oai;

[l myranuma B u3noxxeHnn marepuaia — () 6aios;

3. Ilpumenenue KOHKpemHbIX NPUMEPOS

[l mokazaHo ymMeHHE WLTIOCTPUPOBATH MaTEPHUaT KOHKPETHBIMU PUMEPAMU — 2
Oaia;

[ mpuBeneHME NPUMEPOB BBI3LIBAET 3aTpyaHenue — 1 Gar;




[l HeyMeHHe MPUBOAMUTH MPUMEPHI IPU 00bsiIcHeHHN MaTepraia — 0 6aos;
4. Vposenv meopemuuecko2o ananusa

[l moka3aHO yMeHUe JenaTh 0000IIeHHE, BEIBOIBI, CPaBHEHHE — 2 Oalla;

[l 00o0O0IIeHre, BBIBOIBI, CPABHEHHE JCIIAIOTCS C IIOMOINBIO MpernojaBarens — 1
Oaw;

[l moyiHOE HEYMEHHME JieNIaTh 0000IeHue, BRIBOIBI, cpaBHeHUsA — 0 OauioB
MaxkcuMajJbHOE KoJIu4ecTBo 0a/110B — 10.
(Ecmm MakcuMalibHBIM Oallil 3a BBITOJIHEHHE KOHTPOJBHOW PabOThI COTIACHO
TexHosoruyecko kapre m. 1, pasen 15, 20, 25, 30 wm 40 Gamrios, To 10
yMHOXaeTcs Ha ko3 dunuent 1.5, 2, 2.5, 3 wnu 4 COOTBETCTBEHHO. )

4. OueHO4YHbIe MATEPHAJILI IPOMEKYTOYHON aTTeCTAlMH

HaunmeHoBanue
OLICHOYHOI'0 IK3aMeH
cpeacTBa
OueHouHble  MaTepuaibl, BBIHECEHHbIE HAa O3K3aMEH, COCTOAT U3
9K3aMEHAIIMOHHBIX OWJIETOB Ui TPOBEPKH TEOPETHUYECKUX 3HAHUM W
IIPAaKTUYECKUX YMEHUM.
Bcero mo 25 »5k3aMeHaUMOHHBIX OWJIETOB, coOjAepXKalluX IO JiBa
TEOPETUYECKHUX BOIpoca U JBe 3a7auu B 1, 3 u 5 cemecTpax
IIpumepyl sK3aMeHayUOHNBIX OUIEMO8:
buuer 1 (1-i cemecmp)
1. Onpenenenne MaTpuIIbl, Pa3HOBHAHOCTH MATPHIL, OTIEPAIIAH HAJ|
MaTpHUIaMH.
2. HenpepsiBHOCTh QyHKIMU. Kitaccudukanus Touek pas3pbisa.
3. Pemmute cucteMy ypaBHeHuii MetomoM ['aycca:
»2X1 X2 .3X3 @ 3,
3Xx X 5x @0,
-1 2 3
"4X1 X2 X3 @ 3,
[IpencraBnenue -
U CoJIepKaHue >/ X1.3%2 13x3 @ [6
OLIEHOYHBIX 1
MaTepHaIoB 4. HaiiTn TOYKH paspbiBa GyHKIMH, OTNPEIETUTh UX THUIL: f(X) @ e*
X2

buner 2 (3-it cemecmp)
1. 3HakouepenyronMecss psabl: MOHATHE, Mpu3HaK JleiOHuIa, OOHiA
JOCTaTOYHBIM TPH3HAK CXOAMMOCTH, aOCONIOTHass | YCIOBHAs

CXOIUMOCTb.
2. KpuBonunelnsli unrterpan Il-ro poma: ompeneneHue, CBOMCTBa,
BBIUMCIICHUE s _m
Jn 2 x3.
Haiinure 001acTh CXOIUMOCTH CTETICHHOTO psizia: N
3. 2m3

nel
4. BerunciauTe TBOWHON MHTETpAT:

ENEY ye' 2dxdy:
D:yeln2,yeliIn3, xe2 x e 4




buner 3 (5-i cemecmp)
1. TlpenenvHble Teopembl B cxeMe bepnHymnu: teopema Ilyaccona,
JIOKaJbHas U UHTErpaibHas TeopeMsl Myaspa—Jlamiaca.
2. YucnoBele XapaKTEPUCTHUKH CTATUCTHYECKOTO paCIpeeICHUs:
BBIOOpOYHOE CpeaHee, BbIOOpouHas aucrepcus. Moaa u Meauana
BapHallMOHHOTO psija.
3. 3amaH 3aKOH pachpeaesieHUus JUCKPETHOM CIIy4alHOW BETMYHMHBI X
tabmunei. Haittu ¥ , pyHkuuro pacrpenenerus F(X), MaTreMatiHueckoe
oxkunanne M(X), nucnepenro D(X).

X 6 2 8 9 10
D 0.1 0.3 0.2 0.3 v

4. Bemonnute nepeceuenue rpadpos G1 = {V1, E1}, rne V1 =
{vlv2,v3,v4Vv5} E1= {(vi,v3),(v2,v4),(v3,v5)} u G2 = {V2,E2}, rne
V2 ={v6,v7,v8,v3,v5} E1= {( v3,v5),(v6,v8),(V3,v7)}

Kputepun

OIICHKH M IIKaJla

OLCHUBAHUA
Oayutax

B

[Tpu BBICTaBNIEHUU OAJJIOB 3a OTBETHI Ha 3amaHus 1 u 2 B Ouiere
YUUTBHIBAIOTCS CIEAYIONINE KPUTEPUU:

1. Ilpasunvrocmov GblnOAHEHUsE NPAKMUYECKO20(UX) 3a0anusi(utl)

2. Bnaoenue memooamu u mexHoio2usmMu, 3an1aHUPOBAHHBIMU 8 paboyell
npozpamme OUCYUNTIUHbBL

3. Bnaoenue cneyuanbHolMu mepMuHamu U UCHOIb308aHUE UX NPU OMEeme.
4. Vmenue obwscuame, oenams 8618006l U 0000WeHUs, 0A8AMb
apeymMenmupo8aHtble Omeenbvl

5. Jlocuunocms u nociedosamenbHOCHb omeema

6. [Jemoncmpayusa cnocoonocmu yuacmeosams 6 pazpabomre 06006ujenHvLx
8apuUanHmos peulerus npooiem

Om 16 0o 20 6annoé oyenusaemcs omeem, KOMopbwlil NOKA3bIBAEN NPOYHDbLE
3HAHUA ~ OCHOBHBIX  NPOYECcco8  usyuyaemol  npeomMemHou  obracmu,
omauuaemcsi 2AYOUHOU U NOJNHOMOU pPACKPbIMUS  meMbl, 6ld0eHue
MEPMUHONOSUYECKUM ANNAPAOM, YMeHUe 00bACHAMb CYUHOCb, SA6TIEHU,
npoyeccos,  cobvimuti, Oeiamv  6bl8OObL U  0000wWeHus,  0a8amv
apeymMenmupo8aHuvle omeemvl, NPUGOOUMsb NPUMEPDL, C80000HOe BlA0eHUe
MOHON02UYECKOU peublo, T02UYHOCMb U NOCIe008AMENbHOCb OMEemda.

Om 11 0o 15 6annoe oyenusaemcs omeem, 0OHAPYIHCUBAIOWUL NPOYHDBIE
3HAHUA ~ OCHOBHBIX  NPOYEcco8  Uyuaemol  npeoMemHol  obaacmu,
omauuaemcsi 2AYOUHOU U NOJIHOMOU pACKPbIMUS MeMbl,  8l1d0eHUe
MEPMUHONIO2UYECKUM ANNapamom,; yMeHue 00bACHAMb CYWHOCMb, A61eHUl,
npoyeccos,  cobvimuti, Oeiamv  GblBOOb U  0000wWeHus,  0asamo
ap2ymMeHmupo8anHvle omeemsl, NPUEOOUMb NPUMepbl;, c60000HOE BlA0eHUE
MOHONIO2UYECKOU peublo, JNOSUYHOCMb U NOCIe008ameNbHOCHb Omeema.
Oounako donyckaemcsi 00Ha — 08e HEMOUYHOCMU 8 OMEeme.

Om 6 0o 10 6annos oyenusaemcs omeem, CEUOEMETbCMEYIOWUL, 8
OCHOBHOM, O 3HAHUU NPOYECco8 U3VUAeMOU NpeoMemHuol odracmu,
OMAUYAIOWULCSL HEOOCMAMOYHOU 271YOUHOU U NOTHOMOU PACKPLIMUSL MEeMbl,
3HAHUEM OCHOBHBIX BONPOCO8 MEOPUL, CLAO0 CPOPMUPOBAHHBIMU HABLIKAMU
amanusa  AGNeHUll, Npoyeccos, HeOOCMAMOUYHbIM  YMeHuem  0asamb
apeyMeHmupo8aHuvie omeemsvl U HPUBOOUMb NPUMEPLI; HEOOCMAMOUHO
CB0000HLIM  8l1A0EHUEM  MOHONOSUYECKOU  peublo,  JIOSUYHOCMbIO U
nOCIe008amenbHOCMblo  omeema. Jlonyckaemcsi HecKONbKO OWUOOK 8
cooepoircanuu omeema.

MakcumanbHOe KOJIHYECTBO 0AJUIOB 32 BBINOJHEHHE NMPAKTHYECKUX




saganui — 20
MakcuMajIibHOE KOJIHYECTBO 0aJJI0B 32 dK3aMeH - 40
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