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
kadeapa KBAaHTOBOM TEOPUH IOJISI, TEOPUH CTPYH M MaTeMaTHUeCKoi hu3nku

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 obcyxneHa Ha 3aceqannu Kadenpa KBAaHTOBOM TEOPUH T0JIs, TEOPUU CTPYH M MaTeMaTHUeCKON (GU3NKU
27.03.2025



AHHOTANMA

Kypc nocBsiiés u3y4eHuo OCHOBHBIX CTPYKTYP U METOJOB KOMIUJIEKCHOM I'€OMETPHUH C LI€JIbI0 IPUMEHEHUS

nx B COBpGMeHHOﬁ (1)I/I3I/IK6, B IICPBYIO O4YCPCAb B TCOpHUU CTPYH.

LenTpanbHas yacTb Kypca — TEOpHs

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 CrocobeH Bectn OOMEH JIeJI0BOM WHGpopMaiuel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, MHUChMEHHOTO TIEPeBOJa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh PEe3yABTATHI
aKaJIeMUYEeCKON M TNpOo(eCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CriocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
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 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
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 npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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




dHAJIN3 PC3ylibldld U 11pCACTdBUTb BblBO/bl,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

TEXHOJIOTUI
OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO

IIPOBEACHUA HAYYHOT'O NCCICAOBAHNA

IMK-1.1 CriocobeH HaxoauTh, aHAIM3HPOBATH M 00OOIIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie pa3padareiBath 1 |[IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
W3yYaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U IIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHaJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OCHOBHBIE CTPYKTYPbl KOMIUIEKCHOU reéOMETPUH.
YMETb:
- HCTIOJIB30BaTh METOBI KOMIJICKCHOW T€OMETPHH B KAIMOPOBOYHBIX U CTPYHHBIX TEOPHSIX.
BJIAJICTh:
- OCHOBHBIMU BBIYMCIUTEIbHBIMUA METOAAMU KOMILIEKCHOW FEOMETPHUH.

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

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
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 " ) )
IUIIEPIIOBEPXHOCTH.
4 KommiekcHble MHOTOOOpa3usi, puMaHOBBI ) )
MOBEPXHOCTH.
PumaHOBBI MOBEPXHOCTH
5 anrebpanyecKux (byHKIUH, pon 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, omeparop 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.

OmpeneneHne KOMIUIEKCHOH CTPYKTyphl Ha BEKTOPHOM IPOCTpaHCTBE. HamomuHaHHWEe MOHSTHS
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 MHOKECTBA M aHAJINTHYECKOM TMIICPHOBEPXHOCTH KaK MHOXKECTBA
o0mmx Hyned romoMop¢Hbeix ¢GyHkuud. IloHsiTHe uaeamna B Koible TOIOMOPQHBIX (GYHKLIUH.
Huddepennman. MepomopdHabie quddepeHITransb.

4. KoMrutekcHbIe MHOTOOOPAa3Hsl, PUMAaHOBBI IIOBEPXHOCTH.

KommuiekcHoe MHOrooOpasue, mydok (QyHKOUE Ha MHorooOpasuu. OIHOMEpPHOE KOMIUIEKCHOE
MHorooOpaszue. CrocoObl ero 3afaHus. PumaHoBa MOBEPXHOCTh. Pazimuue TOMONOTHYECKOW W
KOMILIEKCHOU CTpYKTYp. Poxl puMaHOBOI MOBEPXHOCTH.

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

PumanoBa moBepxHOCTb anreOpandeckoil ¢yHKuuu. OTOOpa)keHHsT PUMAHOBBIX HMOBEPXHOCTEH.
Teopema 'ypuna. Muaekc nepeceuenus. ['onomopdnbie hopmbl, TonoMopdHbie TuddepeHITHAIBL.
Mepomopdueie muddepennmanel. [eomerpudeckuit pon. [lepuonsl. bunmHeHbIE COOTHOIICHUS
Pumana.

6. IlouTy KOMIUIEKCHBIE CTPYKTYPBl U KOMIUIEKCHBIE CTPYKTYPBHI.

[TouTy KOMIIEKCHBIE U KOMIUIEKCHBIE CTPYKTYpBbI, CBA3b MEX1y HUMU. [loHATHE HHTErpUpyeMOCTH.
Teopema dpobennyca. Teopema Hreronanaepa-Hupenbepra.

7. @OpMBI U METPUKU. DPMUTOBBI METPHKH.

MeTpuku, CBSI3HOCTH, KpuBH3HA. [IOHATHE ™OYTH KOMIUIEKCHOH CTpYKTyphl. KomruiekcHas
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 ¢ kxoadpuumentaMu B Iydke, Koromonoruu Yexa. DKCIOHEHIHMAIIbHAS
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 na MHorooOpasuu. Ilonsitue rapmonuueckorr Qopmbl. Teopema Xomxa.
Oneparopsl Xomxka u Jledmera.

12. KanepoBbsl MHOTOOOpa3us 1 Teopusi Xomka, Teopemsl Jledena.

KonepoBbl MHoroo6paszusi. CooTHomieHus Xopka, pasznoxkeHue Xomka. Teopembr Jledmierna.
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.

VYenosust Kanabu-Sy. Topuueckas reomerpusi. Ilpumepsr mMHorooOpasmit Kamabu-fy. Monmynu
MHorooOpasuit Kanabu-Sly.

15. Muoroo6pasus Kanabu-Sy. [Tpumepsr.

3epkanbHas cuMMeETpus. lIpuMepbl 3epKalbHO CHMMETPUYHBIX MHOrooOpaszmii 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 Xomxa u koMmIiekcHas anreOpanyeckas reometpus. - MITHMO, 2010.

3. 1. Mamdopn Anredpandeckas reomerpust. I. KomruiekcHbie anrebpanyeckne MHOT0oOpasus. - Mup.
1979.

JomnonHutensHas auTeparypa
1. I'pun, [lIBapn, Butren. 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, M3y4alouMi TUCHUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
anmnaparoM, a ¢ Jpyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
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 Mmarepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, NPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS;

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

— Tpu  HEOOXOAMMOCTH  TOATOTOBKY K  HPAaKTHYECKUM  3aHATHSAM,  KOJUIOKBHyMawm,
I epeHIMPOBAHHOMY 3a4ETYy.

ITokazaTteneM BiaJieHUs] MaTepUaJOM CIYXKUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OOoJibIIe
3ajad.

BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOpY.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 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

kadeapa KBAaHTOBOW TEOPUH TOJIsI, TEOPHH CTPYH U MaTeMaTu4ecKoi (pu3nku
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: B.A. CrykomnuH, 1-p ¢u3.-mMar. HayK, JOIEHT



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 CnocobeH BecTn OOMEH JIeJI0BOM WHGpopMaiyel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuym M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBHIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHUs, MHChMEHHOTO TIEPeBOAa W PEAaKTHPOBAHUS
Pa3TUYHBIX aKaJIEMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKOM M TpOo(eCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrnocobeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
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 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBFHOW  JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUH B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3UKH M CHOCOOEH WX NPUMEHSTh NpU
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 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
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 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYeCcKHe U (WiIH)

9KCIEPUMEHTAJIBHBIE METOABI UCCIEI0BaHNN K KOHKPETHON
Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYEHHBIE
pe3yabpTarhl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:

- 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, uTo n000€ pa3BeTBIEHHOE HAKPBITUE TOPA TOPOM SBJISIETCSI HEPA3BETBIEHHBIM, TO €CTh
WHIeKC JTF000# TOYKH paBeH 1.

2. Ilyctb p — kopens 5 crenenu u3 1. I'pynna G=p>=7Z 5=7/5 Z neiicteyer Ha P*3:  (z 0:z 1:z 2:z 3
y—(z_0: [pz)] 1: [p2 z) 2:p"3 z 3 ). Onmcars Bce HEMOABMKHBIC TOYKHM 3TOTO JCHCTBHSL.
[Tokazarp, uro moBepxHOCTh Y:Y. (i=0)"3 =z i*5 =0 sBnsercs G-WHBApUAHTHON M MHIYIUPOBAHHOE
JeficTBUE CBOOOTHO B HETIOBIKHBIX ToukaxX. Omucarh paxtop X=Y/G.

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

4. Ilyctp R*n  eBKJIMOOBO MPOCTPAHCTBO CO CTaHAAPTHOW EBKIMIOBOM METpPUKOH. Brrumciauthb
oneparop Jlarulaca Ha auddepeHnmansHbix Gopmax Ha R”n. Iokasare, yto muddepeHnmanbHas
(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

IlepeueHnp NpUMEPHBIX BOIPOCOB:

1. [okazare, utro TOuYHas roimoMopdHas p-popMa Ha P-MEPHOM KOMIUIEKCHOM KOMIAKTHOM
MHOT000pa3uu TOKAECTBEHHO PaBHA HYJIIO.

2. Nokaxwure, uto opma nepecedenus K3 noBepxHocTu 4€THasl.

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

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

5. JlokazaTh, 4TO MHOXECTBO HYJIEH BCSIKOM aHAIUTUYECKOW (DYHKIIMU JUCKPETHO.

6. Jlokazarh, 4TO Ha PUMAHOBOM IMOBEPXHOCTH poJa g KKl JAMBHU30pD CTETIEHH HE MEHBIIeH g
JIMHEWHO SKBHUBaJICHTEH 3(p(PEeKTUBHOMY TUBU3ODY.

7. Joxaxkute, 4To J11000€ Pa3BETBIEHHOE HAKPBITHE TOPA TOPOM SIBIISIETCS HEPA3BETBIEHHBIM, TO €CTh
WHIeKC JTF000# TOYKH paBeH 1.

8. Ilycts p — kopens 5 crenenu u3 1. I'pynna G=p>=Z 5=7/5 Z neiictByer Ha P*3:  (z 0:z 1z 2:z 3
y—(z_0: [pz)] 1: [p2 z) 2:p"3 z 3 ). Onmcars Bce HEMOABMKHBIC TOYKHM 3TOTO JCHCTBHSL.
[Tokazarp, uro moBepxHOCTh Y:Y. (i=0)"3 =z i"5 =0 sBnsercs G-WHBApUAHTHON M MHIYIUPOBAHHOE
JeiicTBUE CBOOOTHO B HETIONBIKHEIX ToukaxX. Omucarh gaxtop X=Y/G.

Boeruncaurs HA(p,q) (P"'n).

9. Ilycte R”™n  eBKIMIOBO MPOCTPAHCTBO CO CTAHJAPTHON E€BKIMIOBOW METpUKOW. Bwrumcnuth
oneparop Jlarulaca Ha auddepeHnmansHbix Gopmax Ha R”n. Iokasare, yto muddepeHnmanbHas
(dhopma sBIsIeTCS TApMOHUYECKOH, Kora e€ Kod(UIIMEHTHI SBISIFOTCS TApMOHUYECKUMH (DYHKITHSMU.

10. TTocTpouTth GeckoHEYHOMEPHOE HEMPUBOAUMOE TipeicTaBienue anreopst Jiu sl(2,C).




[Mpumeps! OUIETOB:

buner 1.
1. Tokazatb, uro MeTpuka Oyounu-11ITynu kaneposa.
2. Beraucnuts HA(p,q) (P*n ).

buner 2.
1. JlokazaTh, YTO MHOXKECTBO HYJICH BCSIKOM aHATUTUICCKON (QPYHKITUH JUCKPETHO.

2. JlokazaTb, 4TO Ha PUMAHOBOW IMMOBEPXHOCTH pOJAa g KAXKIBIM AMBU30pP CTENEHH HE MEHBIIeH g
JIMHEWHO SKBHUBaJICHTEH 3(p(PEeKTUBHOMY TUBU3ODY.

Kputepun onennBanus
OOyuaromieMycsi CTaBUTCS 3K3aMEH B COOTBETCTBUH C ITPOJIEMOHCTPUPOBAHHBIM YPOBHEM IOJIIOTOBKH;
OLICHUBaHHE NPOM3BOAMTCA HAa YCMOTpPEHHE NpENojaBaresii B COOTBETCTBHH C OCOOCHHOCTSIMH
JUCLUIIMHBL U CIEAYIOIUMH KPUTCPUSIMHU:
Onenka "ommuno" (10 Gasos) BBICTABJISIETCS  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MNporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpEC K JaHHOW PeAMETHOH 001acTH,
MPOIEMOHCTPUPOBABILIEMY YMEHHE YBEPEHHO M TBOPYECKH MPUMEHSITh UX Ha MPAKTUKE MPH PELICHUN
KOHKPETHBIX 33/1a4, CBOOOHOE 1 MPaBUIbHOE 000CHOBAHUE MPUHATHIX PEIICHHA.

Onenka "ortnmuuno" (9 06amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNU KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormnmumuno" (8 0aioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0anoB) BBICTAaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTHUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 OammoB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepuad,
IPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha INPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIbILIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynosneTBopuTedabHO" (4 Oanna) BBICTABISIETCA CTYICHTY, IIOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpaMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka "ynoBnerBoputensHO" (3 Gajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH MporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.



Omnenka "HEyJOBIETBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B

(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep )KaHusl y4eOHOW MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX

0a30BBLIX TMOHATUH JUCHUIIIIMHBI U BOO6H_IG HC MMCCT HABBLIKOB PCHICHUSA THUIIOBBIX MPAKTHUYCCKUX
3aJga4.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHU, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBeneHUH OLIGHWBAHUS 3HAHUI OOyYaromeMycs MpPEIOCTaBISIETCS BpeMsl Ha TOATOTOBKY Ha
ycMoTpeHue mpernopasarend. Omnpoc oOydaromierocss Ha 5K3aMeHe He JOJDKEH IPEBBIIIAaTh OJHOIO
acTpoHOMHYECKOro vaca. OICHWBaHWE 3HAHUI MPOM3BOAUTCS B COOTBETCTBHUHU C BHINICYKa3aHHBIMHU
KPUTEPUSAMH B COOTBETCTBUH C COJIEPKAHUEM AUCIUITIIMHBL.



