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)

N0 THCHUTIJINHE: KommexkcHast reomeTpust
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

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

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: B.A. CrykonuH, A-p pu3.-Mar. HayK, JTOLEHT

[Iporpamma obcyxnena Ha 3aceqannn Ousrex-kiacrepa akageMHUeCKol 1 HayqHo# Kapeepbl 17.04.2023



AHHOTANMA

Kypc nocBsiimén u3y4eHno OCHOBHBIX CTPYKTYP M METOAOB KOMIUIEKCHON I'€OMETPHUHU C LIEIbI0 IPUMEHEHUS
WX B COBPEMEHHOU (H3HMKe, B MEPBYIO0 Oouepedb B TeOpuu CTpyH. LleHTpanbHas 4acTh Kypca — Teopus

K2JIEPOBBIX MHOTOOOpa3uii, Teopusi X0/kKa U dJIeMEHTapHOE BBEJICHHE B TeOpHI0 MHOTO0Opa3mii Kanabu-Sy.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- U3y4EHHUE CTPYKTYP KOMILJIEKCHOM reOMeTpuH.

3agauu AU CHUIIHHBI

- OBJIQJICHHE METOIaMH KOMIUICKCHOM T'€OMETPUH U YMEHUEM UX IPUMEHATh B COBPEMEHHOM (hu3mKe.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aUMOJCHCTBUS

VYK-4.1 CnocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MHCbMEHHON QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHUs, IMHUChMEHHOTO TEpeBofa W PEAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh Pe3yABTATHI
aKaJIeMUYeCKOll W Mpo(decCHOHATIBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrocobGeH HCMOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS

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

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATEeNhbHOCTH  (PyHITaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTaBICHHON 3aja4H, IPOBECTH

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB




dHdJIN3 pC3yJ1b’l"d.'l"d n llpC,LlC'l"dBl/ll'b BblBO/lbl,
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHYEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CriocobeH HaxoauTh, aHAIM3HPOBATH M 00OOIIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

3HAaThb:

YMETB:

- OCHOBHBIC CTPYKTYPhIL KOMIIJICKCHOM TCOMCTpHUU.

- HCTIOJIB30BaTh METOBI KOMIJICKCHOW T€OMETPHH B KAIMOPOBOYHBIX U CTPYHHBIX TEOPHSIX.
BJIAJIETh:

- OCHOBHBIMH BBIYUCIHUTCIbHBIMHU MECTOAAMH KOMILJICKCHOM TreoOMCTpHUHU.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora

1 KommekcHas CTPYKTYpa, ) )
nuddepeHIanbHbie GOPMBIL.

) WurterpanpHoe wucumcienue, Gopmyna ) )
Komm.

3 AHanutndeckue MHOXECTBa u ) )
IUIIEPIIOBEPXHOCTH.

4 KommiekcHble MHOTOOOpa3usi, puMaHOBBI ) )
MOBEPXHOCTH.
PumaHOBBI MOBEPXHOCTH

5 anrebpanyecKux byHKIUH, poxn 2 2
PUMaHOBOW OBEPXHOCTH.

6 Iloutn KOMIIIEKCHBIE CTPYKTYpHl H ) )
KOMIUIEKCHBIE CTPYKTYPBI.

7 @DOpMBI ¥ METPUKU. DPMHUTOBEI METPUKH. 2 2

8 [ly4xu, paccioeHus, CBI3HOCTH. 2 2

9 Koromonorun c¢ ko3dpdunuenramu B ) )
ITy4YKax.




Hedopmanun KOMIUIEKCHBIX
10 . 2 2
MHOT000pa3uii.
1 Teopema Xomxa, omneparop Jlamaca, ) )
rapMOHUYECKHE (HOPMBI.
KonepoBbl  MHOrooOpaszuss U Teopus
12 2 2
Xomxka, Teopemsl Jlediena.
13 [IpunoxxeHus B TEOpUN CTPYH. 2 2
14 |Mmuoroo6pasus Kanabu-5y, ux cBoiictsa. 2 2
15  |Mmuoroo6pasus Kanabu-Sy. [Ipumepsr. 2 2
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. KommuiekcHast ctpykrypa, auddepeHunanbabie GOpMBI.

OmpeneneHre KOMIUIGKCHOH CTPYKTYphl Ha BEKTOPHOM NpOCTpaHCTBe. HarmoMuHaHWE MOHSATHS
nuddepeHIpyeMoro MHOrooopasus u tuddepeHuanbHol GOpMBI.

2. NnTerpansHoe ucumncnenue, popmyna Komm.

OcHOBHBIE TOHATHS U PE3YIbTaThl OJHOMEPHOIO M MHOTOMEPHOTO KOMILIEKCHOTO aHalu3a.
NuTerpansabie TeopeMbl Ko, [ToHsTHE aHATUTHYECKON U TOTOMOP(QHON QyHKITUH.

3. AHanmuTHYECKHE MHOXKECTBA U THIIEPIIOBEPXHOCTH.

OmnpeneneHyue aHATUTHYECKOTO MHOXKECTBA M AHAINTHYECKOM T'MIIEPIIOBEPXHOCTH KaK MHOKECTBA
o0mumx Hyned romoMopdHbeix ¢(yHkuuid. IloHsTme upeana B Konble TOJIOMOP(HBIX (QyHKIIHIA.
Huddepennman. MepomopdHabie quddepeHITransb.

4. KoMrutekcHbIe MHOTOOOPAa3Hsl, PUMAaHOBBI IIOBEPXHOCTH.

KommuiekcHoe MHOrooOpasue, my4ok (yHKIUE Ha MHOrooopasuu. OmHOMEpPHOE KOMIUIEKCHOE
MHorooOpaszue. CrocoObl ero 3ajgaHus. PuUMaHOBa MOBEPXHOCTh. Pasznmuune TOMONIOTHYECKOH W
KOMILIEKCHOU CTpYKTYp. Poxl puMaHOBOI MOBEPXHOCTH.

5. PumMaHOBBI MOBEPXHOCTH airedpandeckux (pyHKIHUHA, pox pPUMaHOBOI MOBEPXHOCTH.

PumanoBa moBepxHOCTH anreOpandeckodl ¢yHkuuu. OTOOpakeHHs] PUMAHOBBIX ITOBEPXHOCTEH.
Teopema I'ypeuna. Munekc nepecedenus. [omomopdHbie Gopmbl, TogoMopdHbe TUGHEpEeHITHATBI.
Mepomopdureie muddepenmmansl. ['eomerpudeckuii pon. Ilepuonsl. bunumHeHbIE COOTHONICHUS
Pumana.

6. IlouTy KOMIUIEKCHBIE CTPYKTYPBl U KOMIUIEKCHBIE CTPYKTYPBHI.

[Toutn KOMIUIEKCHBIE U KOMIUIEKCHBIE CTPYKTYPBI, CBSI3b MEKIY HUMH. [IOHATHE MHTETPUPYEMOCTH.
Teopema dpobennyca. Teopema Hreronanaepa-Hupenbepra.

7. @OpMBI U METPUKU. DPMUTOBBI METPHKH.

MeTpuku, CBSI3HOCTH, KpUBH3HA. [IOHATHE IOYTH KOMIUIEKCHOM CTpPYKTypsl. KomriuiekcHas
cTpykTypa. [Ipumepsl KOMIUIEKCHBIX cTPYKTYp Merpuka @younu-11ITynu. Kaneposbl MeTpuku.



8. Ilyukwu, paccioeHus1, CBI3HOCTH.

Tonomopduoe BekTOpHOE paccioeHue. Onepanmuu Haj paccioeHusimMu. [pynma [MTukapa. Tonstae
MMy4Ka.

9. Koromomnoruu ¢ ko3¢ uumenramMmu B mydxax.

Koromomornn ¢ koadduumenramu B mydke, Koromojoruu UYexa. ODKCHOHEHIMAIbHAs
MOCJIEIOBATEIbHOCTh MTy4YKoB. J[JIMHHAsE TOYHAsl MOCIIEAOBATEILHOCTh. VIHBapUaHThl KOMILIEKCHOTO
MHOTO00Opa3us.

10. Jledopmarnuy KOMIUIEKCHBIX MHOTOOOpa3uii.

Jedbopmanmu KOMIUIEKCHBIX MHOTooOpasuii. [lonsitne mnpoctpancTBa Momyiei. I[Ipumepsr
MIPOCTPAHCTB Moayiel. IIpocTpaHCTBO MOAyIEl B Cilydae SIUTMITUIECKON KPUBOM.

11. Teopema Xomxa, oneparop Jlamiaca, rapmoHndeckue GpopMal.

Omneparop Jlanmaca nHa MHOroo6Opasum. llonstue rapmonudeckoir ¢opmbel. Teopema Xomxa.
Oneparopsl Xomxka u Jledmera.

12. KanepoBbsl MHOTOOOpa3us 1 Teopusi Xomka, Teopemsl Jledena.

KanepoBbl MHoOroo6pazusi. CoorHomieHuss Xomka, pasznoxeHue Xomka. Teopembl Jledurena.
Paznoxenue Jledmrena. KanepoBsl ToxxnectBa. bununeitabsie cooTHOmeHus: Xomxka-Pumana.

13. IlpunoxkeHus: B TEOPUH CTPYH.
VYpaBuenus Sura-Musuica u ronomMopQHbIi BeKTOpHBIE paccioeHus. Onepatop dupaka.
14. Muoroo0pasus Kanabu-5y, ux cBoiictsa.

VYenouss Kanabu-fy. Topuueckas reomerpus. I[Ipumepst muHoroo6pasuii Kanabu-Sy. Momynu
MHorooOpasuit Kanabu-Sly.

15. Muoroo6pasus Kanabu-Sy. [Tpumepsr.

3epkanbHas cuMMeTpus. llpuMepbl 3epKalbHO CHUMMETPUYHBIX MHOTooOpasuii Kamabu-Sly.
3epKkajibHas CAMMETPHS ISl KBUHTHUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

1. I'puddurc ®., Xappuc. . [Ipuniuns anredpandeckoit reomerpun. T.1 — Mup, 1982.

2. Byazen K. Teopus Xomxka u koMmIiekcHas anreOpanyeckas reometpus. MIUHMO, 2010.

3. 1. Mamdopn Anredpandeckas reomerpust. I. KomruiekcHbie anrebpanueckne MHOTooOpasus. Mup.
1979.

JomnonHutensHas auTeparypa
1. I'pun, [lIBapn, Butten. Teopus cynepctpyH. Mocksa, Mup. 1984.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeno.
9. Metonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO U CHUILTHHBI (MOXYJIs)

CTyneHT, M3y4aouuii IUCHUIUINHY, AOJDKEH C OIHOH CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
anmnaparoM, a ¢ Jpyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B pesynerare M3ydeHUs NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYeneniHoe OCBOcHHME Kypca TpeOyeT HanpsoKEHHOH CcaMOCTOSITEIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B padodei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B cedsl:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPBI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS;

— pellIeHue 3a/1a4, peAIaraéMblx CTyIleHTaM Ha JIEKLUSX;

— Tpud  HEOOXOAMMOCTHM  TOATOTOBKY K  IPAKTHUYECKUM  3aHATUSAM,  KOJUIOKBHYMaM,
I epeHIMPOBAHHOMY 3a4ETYy.

ITokazareneM BIQAECHUS MaTepUaIOM CIYXKHUT YMEHHE pemarh 3aaadu. ns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJibIie
3ajad.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
JIEKTOpY.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

DusTex-KIIacTep aKaJeMUIecKoi n HayuyHO! Kapbepsl (KBaHTOBas TEOpHs OIS, TEOPHUS
CTPYH M MaTeMaTH4eckas pu3HnKa)

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: B.A. CrykonuH, 1-p ¢u3.-MarT. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MPoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CriocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MHCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori denepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOAUMBIMH IS
HalMCaHus, MHUChMEHHOTO TIEpeBofla W PEAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJeMU4YeCKOll W Mpo(decCHOHATBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(QOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

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

OIIK-1.1 SHaer © CIOCOOEH  HCHOJIL30BAaTh B
nmpoeCCHOHANBPHOW  NIeATEeNhbHOCTH  (PyHIaMEHTabHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
mpoheCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NornMaeT MeXIUCIUTLITMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacrasicHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoOHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
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-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3paboTaHHON
MOJENN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)

9KCIIEPUMEHTAJIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «KommekcHas TreoOMCTpUA» 06y‘laIOH.IHI>iCH JOJIKCH:

- OCHOBHBIC CTPYKTYPhIL KOMILJICKCHOM TCOMCTpHUHU.

yMeTh:

- UCIIOJIb30BAaThb MCTOAbI KOMILJICKCHOM TreoOMCTpHUU B KaJ'II/I6p0B0‘-IHBIX " CTPYHHBIX TCOPUAX.

BJIaJeTh:

- OCHOBHBIMH BBIYUCJIHUTCIbHBIMHW MCTOAaAMH KOMILJICKCHOM TreoOMCTpHUHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

1. Joxaxkute, 4To 1000€ pa3BETBIEHHOE HAKPHITUE TOPA TOPOM SIBIISIETCS] HEPA3BETBIEHHBIM, TO €CTh
WHIeKC JTF000# TOYKH paBeH 1.

2. Ilyctb p — kopeHs 5 crenenu u3 1. I'pynna G=p>=Z 5=7/5 Z neiicteyer Ha P*3:  (z 0:z_1:z 2:z 3
)y—(z_0: [pz) 1: [p*2 z) 2:p"3 z 3 ). Onmcars Bce HEMOABUKHBIE TOYKH STOrO JEHCTBHSA.
[Tokazarp, uro moBepxHocTh Y:Y. (i=0)"3 z i"5 =0 sBusiercs G-UHBapUAHTHON M MHIYIUPOBAHHOE
JeficTBUE CBOOOTHO B HETIOBIKHBIX ToukaxX. Omucarh paxtop X=Y/G.

3. Beruuciutes HA(p,q) (P n ).

4. Ilyctp R®n  eBKIMAOBO MPOCTPAHCTBO CO CTAHAAPTHOM EBKIMIOBOM METpUKOl. Bbrauciuth
oneparop Jlamnaca Ha auddepeHumansabix ¢opmax Ha R n. [lokazare, uto nuddepeHuuanbHas
(dhopma sBIsIeTCS TApMOHUYECKOH, Korja e€ Kod(hUIIMEHTHI SBISIFOTCS TApMOHUYECKUMHE (DYHKITHSMU.

5. lloctpouTs GecKOHEUHOMEPHOE HEMIPUBOAUMOE TpeicTaBieHue anredpst Jlu sl(2,C).

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. [okaszare, 4ro TOYHas rosomopdHas p-GopmMa Ha pP-MEPHOM KOMIUIEKCHOM KOMIIAKTHOM
MHOT000pa3uu TOKAECTBEHHO PaBHA HYJIIO.

2. Nokaxwure, uto ¢opma nepecedenus K3 nmoBepxHocTu 4€THasl.

3. Beruncnute pon u 3inepoBy xapakTepucTuky kpuoid @epma B CP2.

4. lokazatsb, uyto meTprka Oyounu-1tynu kaneposa.

5. Jloka3aTbh, 4TO MHOXECTBO HYJICH BCSIKOM aHATUTUYECKOW (DYHKIIMU JUCKPETHO.

6. Jlokazarp, 4TO Ha PUMAHOBOW MOBEPXHOCTH pOJa g KaXKIbIM JUBU30P CTENIEHH HE MEHbIIEH g
JIMHEWHO SKBHUBaJICHTEH 3(p(PEeKTUBHOMY TUBU3ODY.

HpI/IMep OK3aMCHAITMOHHOI'O ounera:

burer 1.
1. Hokazatb, uro MeTpuka Q@younu-LITyau kaneposa.
2. Beraucnuts HA(p,q) (P*n ).

Kputepun onennBanus

OOyuatomieMycsi CTaBUTCS 3K3aMEH B COOTBETCTBUH C MPOIEMOHCTPHPOBAHHBIM YPOBHEM HOATOTOBKH;
OLICHUBaHHE MPOM3BOAUTCA Ha YCMOTPEHHE MpEerojaBareilsi B COOTBETCTBUM C OCOOEHHOCTSIMHU
JUCLUIUIMHBL U CICLYIOIIUMU KPUTEPUIMU:




Onenka "ommuno" (10 OGayoB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW MporpaMMbl IUCHUIIIMHBL, TPOSBIIAIOIIEMY
HWHTEpeC K JaHHOW PeAMETHOH 001acTH,

MPOIEMOHCTPUPOBABILIEMY YMEHHE YBEPEHHO U TBOPUYECKH MPHUMEHATh UX HA MPAKTHUKE MPHU PEIICHUH
KOHKPETHBIX 33/1a4, CBOOOHOE 1 MPaBUIbHOE 000CHOBAHUE MTPUHATHIX PEIICHHH.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, ITOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHWS Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIE 3HAHMS Ha IPaKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! MporpaMmbl, HEOOXOAUMBIMHE JUIS JaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymr) BeICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

ITpu npoBexeHUM OLIEHMBAHUS 3HAHUII OOywaromeMycs IMPEAOCTaBISETCS BPEeMs Ha MOATOTOBKY Ha
ycMmoTpenue mpenoaasatensi. Omnpoc oOydaromerocsi Ha SK3aMeHe HE JOJDKCH MPEBBIATh OIHOTO
acTpoHoMHMuecKoro daca. OLieHUBaHUE 3HAHUIP NPOMU3BOAUTCS B COOTBETCTBUU C BBIIIEyKa3aHHBIMU
KPUTEPUSIMHU B COOTBETCTBHH C COJEPIKAHNEM JUCIUILINHEL.



