degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BBenenue B coBpeMeHHYy10 anredpy
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e11.: 5

[Iporpammy cocrasuin: N.B. KapxemaHOB, kKaH1. (pU3.-MaT. HAYK

[Iporpamma obcyxnena Ha 3aceqannn Ousrex-knacrepa akageMHUueckol 1 HayuHoil kapeepsl 20.05.2024



AHHOTANMA

JlaHHBIH Kypc MOCBSIIEH OCHOBHBIM MOHATHUSIM U METOJaM B COBPEMEHHOM anredpe. B Hero BKIIIOYEHO MHOTO
MPaKTHYECKOH pabOTHI, B TOM YHCIIE CAMOCTOATEIILHOM, [l YCBOGHHSI Marepuaia.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

Hay4uTb CTYIEeHTOB S3bIKY U TEXHHKE COBPEMEHHOM BBICIIEH anreOphl, JaTh MPUMEPHI e¢ MPUMEHEHU I

B T€OMETpHH, GU3NKE U JPYTUX HayKax.

33]13‘[1/[ JAUCHUIIINHBI

HayuuTb CTyI€HTOB 10JIb30BaTbCs S3bIKOM M TEXHUKOW TEOPUU I'PYIII U MX IPEACTaBICHUN, paBHO
KaK TEOpUHM KOJIEL W MOIYJEH, a TakkKe Croco0aM BBIYMCICHHHA WX MPOCTEUIIHMX TOMOJIOTHYECKHX

HWHBApPUAHTOB.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocynecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyalluh Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIIA pe3ylbTaT KakIOT0 W3 HHUX W OLEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyH/IaMEHTAILHBIC
Hay4YHbIC 3HaHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001acCTH
(hoTOHMKH ¥ ONTOMH(POPMATHKI

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00NacTH
MaTreMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1a4 B o0nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, TIPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHSA B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcClIeI0BaHUN

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
OKCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI




I1K-2 CiocobeH caMOCTOSTEILHO HIIA B I[IK-2.1 CnoocobeH caMOCTOATEILHO WIH B COCTaBe
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO Hay4YHOTO KOJUIEKTHMBA TUIAHUPOBATH W MPOBOAUTH HAayJHEIE
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH HCCIIeIOBaHYsI B 001acT POTOHUKHU U ONTOMH(POpPMATHKH

Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
- OCHOBBI TEOPUH TPYII, UX MPEACTABICHUH, a TAKXKE KOJICLl U MOAYJICH.

YMETb:
- OIIpPEeNeNsTh CTPYKTYPY KOHEUHBIX TPYII, HAXOAWTh MX MPEICTABICHUS, M TO K€ ISl TOIYIIPOCTHIX
KOJICIL.

BIIaJICTh:

- SI3BIKOM M TEXHUKOHM TEOPUH I'PYIIIL, UX NPEICTABICHUN, a TAKXKE KOJIEL U MOLYJIEH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Omnpenenenue rpymnmnsl 3 3 3
2 OpOuTh 3 3 3
3 HopmansHasie rpynms 4 4 4
4 Bropas u TpeTbs Teopema o roMmopuzme 4 4 4
5 Bropas u TpeTss Teopemsl CuinioBa 4 4 4
Crpoenue KOHEYHOIIOPOXKJEHHbIX
6 abeneBbIX TPYIII. 4 4 4
7 KoMMyTaHT 1 pa3penmsie rpynibl 4 4 4
8 HepaspemmmocTts rpynn Sn u An 4 4 4
9 [IpencraBneHust ~ KOHEUHBIX  TPYIIIL 4 4 6
Teopemsl Mamke u [llypa. ITpumepsl.
10 |XapaxTepbl mpeAcTaBIeHUN 4 4 6
1 KoMMmyTaTuBHBIE KOJIBLIA M UAEAJbI 4 4 6
(mpenBapuTeIbHBIE CBEACHNUS)
12 Cy1iecTBOBaHHE MAaKCUMAIBHOTO Hjcalia 4 4 6
13 Jenurenu HyNsd U TOKAJIU3ALHAS 4 4 7
14 |HerepoBsl KonbIa 5 5 7
15 Kobp1ia miaBHBIX UIEaIOB 5 5 7
Hroro yacos 60 60 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. Onpexnenenue rpymnmsl




Onpenenenue rpymsl U AeHCTBUS IPYIIbl HA MHOXKeCTBE. [Ipumepsl.

2. OpOuTs

OpOutskl, cradbunuzarop, reopema Jlarpamka. [Ipumeps

3. HopmansHbie rpynms

Hopwmanbhsie rpymnmst. [lepBas Teopema o romomopdusme. [Ipumepsr

4. Bropas u TpeThs TeopeMa 0 romoppuzme

Bropas u Tpetss Teopema o romopdusme. Ilepsast reopema Cusosa

5. Bropast u Tpetbs Teopemsl Cunona

Bropas u tpetbsa Teopembl CuitoBa. IIpuiokeHus: K CTPOEHUIO0 KOHEUHBIX IPYIIL. P-IPYIIIIEL.

6. CTpoeHre KOHEYHOTIOPOXKICHHBIX a0eJIeBBIX IPYIIIL.

CTpoeHune KOHeUHONOPOXKACHHBIX abeneBbIX rpymm. [Ipumeps! BRIYHUCIEHUS.

7. KOMMyTaHT U pa3periuMble IPyIIIb]

KommyTaHT 1 paspemnmMsble rpynnsl. OCHOBHbIE CBOMcTBa U TeopeMbl. [Ipumepshl.

8. HepaszpemumocTts rpymnmn Sn u An

Hepazpemmmocts rpynm Sn 1 An. [Ipunoxkenus kK pemeHno ypaBHeHHH B paJuKaiax.
Cemecrtp: 2 (Becennuit)

9. llpencrapnenus koHedHbIX rpynn. Teopemsr Marke u Lllypa. [Ipumepsr.

IIpencraBnenns koHeunsIx rpynn. Teopemel Mamuke u [lypa. [Ipumepsr.

10. Xapakrepsl rpencTaBIeHui

Xapakrtepbl mnpenctaBieHuil. COOTHOIIEHWE OPTOTOHANBHOCTH W CIEICTBHS W3 Hee (Teopema
BepHcaiina u nenuMocThb cTeneHel npeacrasienuit). [Ipumepsr.

11. KommyTaTHBHBIE KOJIbLA U UAEAIBI (TIPEABAPUTEIbHBIC CBEACHNS)

KomMmyTaTuBHBIE KONbLIa W WAeanbl (IpeABapUTENbHBIE CBeneHUs). TeopeMbl 0 roMoMopdusme.
[Toctpoenus konen. [Ipumepst.

12. CymecTBOBaHNE MaKCUMAJIBHOTO Hieala

CymecTBoBaHUEe MakcuMalibHOTO Haeaia. Teopema ['mnbbepra o Hynsix. [Tpumepsr.
13. Jlenutenu Hys U JTOKAIU3AIH

Henurenu Hynas U goxkanu3anys. [IpuMeps! 1 IpuiIoKeHus.

14. HeTtepoBsI Konbla



Herepossl konbia. Teopema ['mnb0epra. [IpuMeps! v ipuioKeHusl.
15. KonbIia maBHBIX UEaIoOB

Konbia raBabIx uaeanos. Teopema o gakropuanbHOCcTH. [TprMepsl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueGHast aymuTopus, A0CKa, IPH HEOOXOAUMOCTH MEAUAIPOEKTOP, IKPAH.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. Kareropuu mist paboratomero maremarnka [ Texct]/C. Makielin , -M., ®usmariurt, 2004
2. T'omomnorus [Tekcr], monorpadus/C. Makieiis , -M., Mup, 1966
3. AnreOpandeckasi TOmosiorust 1 Teopusi mydkoB [ Tekcr], monorpadust/P. l'oneman , -M., U3a-Bo
HWHOCTp. JHT., 1961

JlononHuTenbHAs TUTEpaTypa
1. Koromonoruu rpynn [Tekcr)/K. C. bpays , -M., Hayka, 1987

2. C.W. l'enbann, FO.M. Manun. Metonbl romonormueckoit anredpsr. Tom L. - M.: Hayka, 1988
3. C.M. JIbBoBckuil. BBenenue B koromonoruu my4dxos. - M.: MITHMO, 2000

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

A.B. Epmio @ynkropHbie Mophusmsl http://window.edu.ru/resource/166/77166

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Sunexc. Tenemoct, MTC-Jlunk
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHHs NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpPEAENEHUS U TOHATHSA,
YMETb PUMEHSThH NOJYYCHHBIC 3HAHUSA JIJISl PEILICHUS PA3IUUHbIX 3a]1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMU JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JACIUTLINHBL.



BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAIUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA
npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
Du3Tex-KJIacTep aKaJeMUIecKoi n HayuyHO! Kapbepbl (CoBpeMeHHas pyHAaMeHTalbHas

MaTeMaTHKa)
Kypc: 1
KBaTuuKanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: N.B. KapxxemaHoB, KaH. (u3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
(hOoTOHMKH ¥ ONITOMH(POPMATHKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MareMaTHKH M (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o0nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B ob0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UCCIeI0BaHUN

I[IK-1.2 CnocobeH BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
OKCTIEPUMEHTAIbHBIE METOIbl HCCIIEOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(GOPMATUKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ MHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 CnocoGeH caMOCTOSATENBEHO WJIA B COCTaBe
HAyYHOT'O KOJUIEKTHBA IIAHUPOBATH U MPOBOIUTH HAyYHBIC
HCCIIeIoBaHYsI B 001acT POTOHUKHU M ONTOMH(DOPMATHKH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL <(BBC,I[€HI/I€ B COBPCMCHHYIO anre6py» O6y‘laIOH_IPII>'IC$I JOJIKCH:

3HAThb:

- OCHOBBI TCOPUH I'PYIIIT, UX Hpe,Z[CTaBJ'IeHHfI, a TaKKEC KOJICI 1 Moz[yneﬁ.

yMeTh:

- OIIPCACIIATh CTPYKTYPY KOHCUHBIX I'PYIII, HAXOAUTH UX MPCACTABJICHUA, U TO KC IJIS HNOJYHPOCTBIX

KOJICII.
BJA€Th:

- SI3BIKOM M TEXHUKOHM TEOPUH I'PYIIIL, UX NPEICTABICHUN, a TAKXKe KOJIEL U MOLYJIEH.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

1. Jloxaxwure, 4T0 (hyHAAMEHTAIbHAS TPy TOMOJIOIUYECKON TPYIIbl KOMMYTaTHBHA.

2. HaiinuTe neBblit conpshkeHHbIN K QyHKTOPY U3 KaTeropuu acconuaruBHbX $k$-anredp ¢ equnuiieit
B KaTeropHI0 BEKTOPHBIX MpocTpancTB Haj $k$, 3a0biBatonieMy yMHOKEHHE.

3. Ilycte $0\rightarrow K\stackrel{i} {\rightarrow}L\rightarrow M\rightarrow 0$ - TtouHas
MOCJIeI0BATEIbHOCTh KOMIUIEKCOB. [Tokakute, uto koMiuiekc $M$ kBasunzomopden konycy $C(1)$.

4. Tlycte $G$ — rpynma, $A$ — $GS-moayns. ITocTpoiiTe OMEKIMIO MEXITy MHOXECTBOM KJIACCOB
SKBUBAJICHTHOCTH pacimupeHuid rpymmsl $G$ npu momomm $AS, nuaynupyrommx naHHoe neiicTBue
rpynmsl $G$ B $AS u mHOkecTBoM $H 2(G,A)S.

5. I[OKa)KI/ITe (I)aKTOPI/IaJ'IBHOCTB KOJIblla I''TaBHBIX UJICAJIOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepeueHb KOHTPOIBHBIX BOIIPOCOB
9 cemecTp:
1. Jloxaxmwure, 4T0 (hyHAaMEHTAIbHAS TPy TOMOJIOIUYECKON TPYIIbl KOMMYTaTHBHA.

2. HaiinuTe neBblit conpshkeHHbIN K QyHKTOPY U3 KaTeropuu acconuaruBHbX $k$-anredp ¢ equnuiieit
B KaTerOpHIO BEKTOPHBIX MpocTpancTB Haj $k$, 3a0biBatoneMy yMHOKEHHE.

3. Ilycte $0\rightarrow K\stackrel{i} {\rightarrow}L\rightarrow M\rightarrow 0$ - TtouHas
MOCJIeI0BATEIbHOCTh KOMIUIEKCOB. [Tokakute, uto koMiuiekc $M$ kBasunzomopden konycy $C(1)$.

4. Tlycte $G$ — rpynma, $A$ — $GS-moayns. ITocTpoiiTe OMEKIMIO MEXITYy MHOXECTBOM KJIACCOB
SKBUBAJICHTHOCTH pacimupeHuid rpymmsl $G$ npu momom $AS, nuaynupyrommx naHHoe neiicTBue
rpynmsl $G$ B $AS u mHOkecTBoM $H 2(G,A)S.

5. Jlokaxkurte GakTOpruaibHOCTh KOJIbLA ITIABHBIX UICAJIOB.

6. lats onpenenenus opourt, crabunuzaropa. Jlokazars Teopemy Jlarpamxka.

7. JlokazaTh epByIo TeOpeMy 0 ToMOMOp(HU3ME U MIPUBECTU pUMEP €€ MPUMEHEHUSI.
8. JlokazaTb BTOPYIO M TPETHIO TEOPEMBI O TOMOpdu3Me.

9. oka3zatsb nepyto Teopemy Cuiona.

10. Jlokazare BTOpyI0 U TpeThio TeopeMbl CHITOBa.

10 cemecTtp:
1. Teopems! Mamike u Illypa o npeacTaBIeHNUsAX KOHEYHBIX ITPYyMII.

2. CoOTHOIIEHHE OPTOrOHAJIILHOCTH U CIEACTBUA U3 Hee (TeopeMa bepHcaiina u genMMocTs creneHen
npezacTaBiaeHuit). Jloka3ars TeopeMy, IPUBECTH IPUMEPhI IPUMEHEHHUS.

3. CchopmynupoBath 1 g0Ka3aTh TeopeMy [ HibOepTa o HymsX.

4. Teopemsl 0 romomopdusme. [locrpoenus konen. [Ipumepsi.

5. CchopmynupoBath 1 0KazaTh JeMMmy Herep o HopManuzanuu.

6. Jlenutenu Hys1s U ToKanu3auus. Ilpumepsl U IpuioxeHus.

7. Konblia NIaBHBIX UJ1€AJI0B.

8. Teopema o dakropuansHocTh. [Ipumepsi.

9. CtpoeHne KOHEYHOTIOPOXKIEHHBIX abeneBbIX Ipynil. IIpumeps! BerancieHus.
10. KommyTaHT 1 pa3pemrMble rpymibl. OCHOBHBIE CBOMCTBA M TEOPEMBI.

[Ipumep 3amavst Ha 3a4erT:
1. Jokazarb nepByro Teopemy Cuiona.

2. Mycte $G$ — rpynma, $A$ — $GS-moayns. ITocTpoiiTe OMEKIMIO MEXITYy MHOXECTBOM KJIACCOB
SKBUBAJICHTHOCTH pacimupeHuid rpymmsl $G$ npu momomm $AS, nuaynupyrommx naHHoe neiicTBue
rpynmsl $G$ B $AS u mHO)kecTBoM $H 2(G,A)S.

3. I[OKa)KI/ITe (I)aKTOPI/IaJ'IBHOCTB KOJIblla I''TaBHBIX UJICAJIOB.

[Tpumeps! 3K3aMeHAIMOHHBIX OUIIECTOB
burer 1.
1. Jokaxwure, 9To (PyHAaAMEHTAIbHAS TPYTIIa TOTOJIOTHIECKON TPYIIITEI KOMMYTaTHBHA.



2. Mycte $G$ — rpynma, $A$ — $GS-moayns. ITocTpoiiTe OHEKIMIO MEXITy MHOXECTBOM KJIACCOB
SKBUBAJICHTHOCTH paciiupenuid rpynmsl $G$ npu momomu $AS, nuaynupyrommx naHHoe neiicTBue
rpynmsl $G$ B $AS u mHOkecTBoM $H 2(G,A)S.

buier 2.

1. Haiimure neBblil conpspkeHHBIH K (YHKTOPY M3 Kareropuu accouuatuBHbix $k$-anredp ¢ exnammei
B KaTerOpHI0 BEKTOPHBIX NpocTpaHcTB Hax $k$, 3a0biBaronieMy yMHOXKEHHE.

2. lokaxwuTte (GaKTOPHAIBLHOCTh KOJbIIA TIIABHBIX HJICAJIOB.

Kpurepun onennBanus

3auéT: 06yqa}0LueMycs; CTaBUTCA 3a4CT B COOTBCTCTBHUU C IMPOACMOHCTPUPOBAHHBIM YPOBHCM
IOATOTOBKH; OLCHHUBAHUEC TIPOU3ZBOAUTCA Ha YCMOTPCHUC IIpCroaaBarciii B COOTBCTCTBUU C
0COOCHHOCTAMU JAUCHUIIIMHBI U CICAYIOIIUMU KPUTCPUAMU:

Onenka "3auTeHO" - BBICTABISIETCS] CTYACHTY, €CIM OH B OCHOBHOM 3HAaeT Marepuaj, FPaMOTHO H IO
CYLIECTBY U3JIaraeT €ro, yMeeT IPUMEHSTh [10JyUYCHHbIE 3HAHUS Ha IIPAKTUKE.

Onenka "He 3a4TeHO" - BBICTABISIETCS CTYACHTY, MOKa3aBlleMmy (parMeHTapHBbIH, pa3po3HEHHBIN
XapakTep 3HAHMI, AOMYCKAlOUleMy OIMIMOKM B (QOpPMYyIHpOBKax Oa30BbIX MOHSATHH, HapyLICHHS
JIOTMYECKOW IOCIEeIOBAaTeIbHOCTH B  M3JIOKEHHM IPOTPaMMHOIO MaTepuaia, ci1abo Biajeer
OCHOBHBIMU pasefiaMi y4eOHOH mNporpamMmbl, HEOOXOAWMBIMU [JIsl JaJIbHEHIIero oOy4yeHHs U ¢
TPYAOM IIPUMEHSET MOTy4YEeHHbIC 3HaHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

DK3aMeH:

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOH MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, NPaBUIbHOE 0OOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.

OHGHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpUAJI, TPAMOTHO H I10
CylIeCTBY H3JIara€t €ro, ymMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopo1o 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILLECTBY M3JaraeT €ro, yMeeT MPUMEHATh MTOJyYeHHbIE 3HaHNS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3aJjad HEKOTOPblE HETOYHOCTH.

OHGHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraji, rpaMOTHO
1 M0 CYHECTBY H3JIara€Tt €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl Y4eOHOH HPOrpaMMbl, HEOOXOAUMBIC JUIsl JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynupoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEIOBAaTeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJIaJICET OCHOBHBIMH pa3zieaMu yueOHO mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET HCIOIb30BaTh NOIYYCHHbBIC 3HAHUS P PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYIOBIETBOPUTENbHO 1 0aim - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[TpomexxyToyHasi aTTecTalys 1Mo AUCUUILIMHE «BBeneHne B COBpeMEHHYI0 aireOpy» OCyLIeCTBISECTCS
B (hopMe KOHTpOJIbHOH padoThl. KoHTposbHAst paboTa MpOBOANTCS B TUCEMEHHOM (hopMe.

OK3aMeH MpOBOMUTCS B yCTHOW QopMe Mo Owieram. B kaxjgom OwiieTe mNpencTaBIeHO JiBa
TeopeTuueckux Bompoca. [Ipu npoBeaeHun sx3ameHa olydaroniemycst npegocrasisiercs 30 MUHYT Ha
noxrotoBky. Onpoc 00y4arommerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



