Mporpamma ovcumnanHel "ononHWTenbHble rnaebl Teopun rnankmx MHoroobpasuin”; 01.04.01 "MaTtemaTtmka".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHcTutyT MaTematnku n mexanukn um. H.W. Nobauesckoro

YTBEPXOAKO
MpopekTop no obpasoBaTenbHOW aesTenbHocT KDY
L.A. Taopckuin
o 20 T

Mporpamma gUCUMNAUHLI
JlononHuTenbHble rnaBbl TEOPUN FNAOKNX MHOFOO6Da3I/II7I

HanpasneHue nogrotosku: 01.04.01 - MaTemaTuka

Mpodomnb NoaroToBkW: [eoMeTpumsa n ee NpunoXxXeHus
Keanudomkauus BbiNnyCKHUKA: MarnucTp

dopma obyyeHus: g4Hoe

S3blk 0By4eHWs: pyccKuii

"op Havana obyyeHus no 0bpasoBatenbHOl nporpamme: 2021

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma ovcumnanHel "ononHWTenbHble rnaebl Teopun rnankmx MHoroobpasuin”; 01.04.01 "MaTtemaTtmka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ovcumnanHel "ononHWTenbHble rnaebl Teopun rnankmx MHoroobpasuin”; 01.04.01 "MaTtemaTtmka".

Mporpammy aomcuunnnHebl paspabotan(a)(m): LOUEHT, K.H. (BoueHT) MeaHbwuH M.H. (Kachenpa reometpun, otoeneHne
maTtemaTtukm), Pyotr.lvanshin@kpfu.ru ; npodbeccop, a.H. (npogpeccop) Wypsirnn B.B. (Kadenpa reometpun, otaenexHve
maTtemartuku), vadim.shurygin

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
MK-1 CnocobeH chopMynMpoBaTh 1 pewatb akTyasibHble U 3Ha4YMMble 3a4a4u
doyHOaMeHTanbHOM 1 NPUKNagHON MatemMaTumku

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

OcHoBHbIE onpeneneHnda n NoHATNA Teopun CUMNNEeKTN4eCckKnx MHOFOO6pa3VII7I.

Cnocobbl NPYMEHEHNs AaHHbIX MOHATUAN K PELEHNIo akTyaNbHbIX 3a4a4 andodpepeHLmnanbHon reoMeTpmm u
MaTemMaTu4yecKomn ousmnKu

JonxeH ymeTb:

CDOpMyJ'II/IpOBaTb N NPpUMEeHATb onpedeneHnsa N NoOHATUA Teopui CUMNNEKTUYeCKnX MHOF006p83VII7I.

MpuMeHATb AaHHblE NOHATMSA K PeLeHNio akTyanbHbIX 3aaay AuddepeHuUmanbHon reoMeTpumn 1 MaTeMaTnyeckon
PU3NKK

JonxeH Bnanetb:

OCHOBHbIMK onpeneneHnaMn n NOHATUAMN Teopuin CUMNNEKTUYECKNX MHOr006p8.3I/II7I.

YMeHveM NpUMeHsTb faHHbIe MOHATUS K PeLeHnIo akTyanbHbIX 3a4a4 anddepeHumnansHon reoMeTpum n
maremaTtnyeckon nsnkm

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:
OCHOBHble onpeneneHnst U NOHATUSI TEOPUN CUMMNNIEKTUYECKUX MHOrO06pasuii.

YMeTb NpUMEHATb AaHHble NOHATUS K PELeHU0 akTyanbHbIX 3a4a4 AudddepeHunanbHOn reomeTpum n
maTteMaTnyeckom onamnkm

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OO BO

HaHHas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8B.0B.01.02 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccuroHanbHon obpasosartenbHoi nporpammel 01.04.01 "MaTemaTuka (FeoMeTpus U ee NPUNOXeHNs)" 1 0THOCKTCS
K AucumnaMHam no Bbl6opy.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTakTHas paboTa - 37 yaca(oB), B TOM 4yucne nekuun - 12 yaca(oB), npakTnyeckme 3aHsTus - 24 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas pabota - 8 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 27 yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 9K3amMeH B 1 cemecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMMNNIMHE (MOAYNIO)
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MporpamMma aucumnnvHbl " JonoAHUTENbHbIE FNaBbl TEOPUM FNankux MHOroobpasuit”; 01.04.01 "Martematuka".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-
UX TPYOO0EMKOCTb (B Yacax) cToNi-
N Paspensl aucuMnAnHbI / Ce- |Nekuuu,fekuum| MpakTu- Mpaktu-yla6opa-fa6opa- T€Nb-
monayns MECTP| Bcero | B an. |uyeckme |yeckue |TopHbie|TOpHble| Has
copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |copme| Bcero |cpopme| 60Ta
Tema 1. BeeneHuve 1 OCHOBHbIE OnpeneneHuns.
1. |CumnnekTnyeckas nuHenHas anrebpa 1 1 0 2 0 0 0 0
Tema 2. KokacartenbHble pacCcnoeHns u
2. cpopma TluyBunns 1 1 0 2 0 0 0 1
3 Tema 3. NIsoTonun n BeKTOpHble Nons 1 1 0 2 0 0 0 0
4. [Tema 4. lemma lNMyaHkape 1 1 0 2 0 0 0 1
5, Tema 5. Teopema JlarpaHxa 0 BnoXxeHUu 1 1 0 5 0 0 0 1
6. Tema 6. Teopema o Tpyb4aToit OKPECTHOCTU 1 1 0 5 0 0 0 0
Tema 7. [o4yT KOMNNEKCHbIE CTPYKTYPbI U
7. narpaH>XeBbl BNOXEHNS 1 1 0 2 0 0 0 1
Tewma 8. [amMnnbTOHOB hopManmam.
8. YpaBHeHusa diinepa-SlarpaHxa 1 1 0 2 0 0 0 1
9. Tema 9. NpeobpasoBaHue JlexaHapa 1 1 0 5 0 0 0 0
10.[Tema 10. Anrebpbl Jln 1 MyaccoHa 1 1 0 2 0 0 0 1
> gEHAD AL B Mannume (mopyna) 1 1 0 2 0 0 0 1
'ﬁQM;eIMﬁéangﬁH%TﬁV&myﬁh”bﬂév%W%éﬂﬂa CUMNNEKTUHECKas IMHeNHag anrp6pa 0 0 1
140 ||nc|\|vr1cuv\uc MHOT uuépaﬁi/'lc, HEBLIPOXKAREHHE $up t&, CMMITEKTNYeCKOe BEKTOPHOC FPPCTPaHETRO;
ram @410B0O BEKTOPHOE none. CUMMNeKTu4eckoe noangoCcTPAHCTBO. (130TponHpe 1 nargpaHXesqnoafipogypaHCcTeg.

CuMnnekToMopdnam AByx NpocTpaHcTe. CuMnnekinyeckast nMHenias anreppa. SpMnToBbl PpMbl. Anfebpa BHWHMX
doopm.
Tema 2. KokacartenbHble paccnoeHus u ¢popma Jinysunns

CumnnekTnyeckas CTpyKTypa Ha KokacaTeflbHOM pacCioeHUn Haa rnagkum MHoroobpasvem. KoHTakTHas
CTPYKTypa,accoummpoBaHHas C CUMNIEKTUYECKOW CTPYKTYPOM Ha KoKacaTe/lbHOM PacCnoeHumn Han rnagkum
MHoroobpasuem. Teopema [apby (dhopMynmpoBka 1 cxema gokasatenbcrsa). Ckobka MyaccoHa OByX cOyHKLIMWA.
TeH30pHbIE CTPYKTYPbI,MHTErPUPYEMOCTb.

Tema 3. U30oTONMU M BEKTOPHbIE NONSA

N3oTonus. BekTopHble nons n notoku. IHTerpansHble kpusbie. [NponasogHbie Jln. CuHrynspHas
romonoruns.MiHTerpuposaHune no CUHrynsapHbIM Lenoykam u teopema Ctokca. Teopema ne Pama (skBUBaneHTHOCTb
IByxonpeneneHuii anrebpbl BHEWHMX ¢oopM). VIHTerpaums Ha opueHTNPOBAHHBIX MHOrO0Bpa3nsx v
nBorictBeHHocTbl lyaHkape. Teopema Mozepa.

Tema 4. Jlemma lNMyaHkape
Teopema Oapby (nokazaTenbcTBo). IHTerprpyeMocTb KOMMNEKCHOM CTPYKTYpbI. Jlemma MyaHkape. CuMniekTuyieckne
MHoroobpasusi. PumaHoBbl MHOroobpasus. CuMnnekTnieckue MHoroobpasus. PaccnoeHus (rnaeHble 1

accouumnpoBaHHbIe C rnaBHbIMK) Han MHoroobpasnsmu. KacatenbHoe 1 kokacaTenbHOe paccnoeHus. F'eoaesnyeckme
notokn. MHoroorbpasus Kenepa

Tema 5. Teopema JlarpaHxa 0 BlOXeHUU

NarpaHxeBo noamMHoroobpasue.Teopema JlarpaHxa. BekTopHble paccnoexms. ®opma Macnosa. MHoekc nepeceyeHms
narpaHxeBblX NoAMHOroobpasuii. N3oTponHble noagMHoroobpaausi. OCHOBHbIE NPUMepDI. JlarpaHxesbl

nogmMHoroobpasusi B T X (kacatenbHoM paccnoeHmn MHoroobpasus X). KoHopmarbHble paccnoenus. Mpunoxexve K
cvMnnekToMopcn3Mam.

Tema 6. Teopema 0 Tpy6YaTON OKPECTHOCTH

TpybuaTas okpecTHOCTb. HopManbHoe paccnoeHme. PaanmyHbie oopMynnpoBKM TEOPEMbI O TPYOUATOW OKPECTHOCTU.

CrpaHunua 4 13 10.




Mporpamma ovcumnanHel "ononHWTenbHble rnaebl Teopun rnankmx MHoroobpasuin”; 01.04.01 "MaTtemaTtmka".

Teopema BaliHwreliHa o TpybyaTbix OKpecTHOCTSAX. HabntoaeHne ot nuHeiiHon anrebpbl. TpybyaTble OKPECTHOCTH.
MpunoxeHwne 1: KacatenbHoe NpOCTPaHCTBO K rpynne cuMnaekTtoMmoppumamos. MNMpunoxexue 2:

HenoasnxHble TOYKN CUMMNIEKTOMOPCPM3MOB.

Tema 7. Moyt KOMNNeKcHble CTPYKTYPbI U NarpaHXeBbl BOXEHUS

OcHoBHasi Teopema CyLeCcTBOBaHNS M.K. CTPYKTYPbl HA CUMMIEKTUYECKOM MHOroobpasun. Teopema o narpaHXxeBom
BNOXeHUN. [1o4TN KOMNAeKCHble CTPYKTYpbl. Tpu reomeTpun. KOMnaekCHbIe CTPYKTYPbl HA BEKTOPHbBIX MPOCTPaHCTBax.
CoBMmecTuMble CTPYKTypbl. COBMECTUMbIE NNHENHBbIE CTPYKTYPbl. COBMECTUMbIE TPOoiku. COBMECTUMOCTb. Tponkn 13
CTPyKTyp. Nepeble cnencTems.

Tema 8. NamnnbTOHOB chopmManu3am. Y pasHeHus Aunepa-JlarpaHxa

Cwnctema N vactuy B npocTtpaHcTee. JlarpaHxunaH. BapnaumonHas noctaHoska 3agayu. MNpuHumn MammnnbToHa.
CucTeMbl ¢ orpaHuyeHusiMm 1 npuHumn Janambepa. BapuauunoHHble npuHumnbl. YpaBHeHNUs OBuXeHus. MpruHumn
HavMeHbLUero fencteus. BapnaunoHHble npobnembl. Pewexune ypaBsHeHuii Siinepa-/larpaHxa. CBOMCTBA MUHMMU3ALMM
oyHKLIMOHana aHeprum.

Tema 9. NMpeobpazosaHue JlexaHapa

BekTopHoe none diinepa-/larpaHxa. MpeobpasoBaHue Jlexanapa. Mepexon oT pyHKUMM JlarpaHxa K goyHKUMN
amunbToHa. Mpumepsbl. OTObpaxeHns n MoMeHTbl. delicTBus. OnHonapameTpuyeckue rpynnbl 4MgeoMoptonamoB.
prnnbl Jn. Fnap,Kme ,D,eIZCTBVIH. CuMnnekTnyeckmne 1 raMmnbTOHOBbI ,D,eI7ICTBVI9|. COI'IpFl)KeHHbIe n KonpuncoeonHeHHble
npeacTaBneHns.

Tema 10. Anre6pb! Jlu n lNMyaccoHa

MocTosiHHbIE [BMXEHNS 1 NepBble uHTerpansl. Ckobka MNyaccoHa. Anrebpa Jlu, ckobka Jln. CumnnektTuyeckoe
BekTopHoe none. Anrebpa lMyaccoHa. KoHTakTHas auHammka. BektopHble nons Puba. Cumnnektusaumu. M'mnoTeso
3aiipepTa 1 BaitHwTeitHa. CnoeHns Ha CUMNNEKTUYECKUX MHOroobpasusix. JlarpaHxesbl cnoeHus. TpaHcBepcanbHoe
MHoroobpasue.

Tema 11. Fpynnbi Jln

Mpynna Jln. Obwas nuHeliHas rpynna. JleBo-nHBapraHTHoe BeKTopHOoe none. Moarpynnel v noganrebpbl Jn.
"roMOMOpPU3MbI. DKCMOHEHUMANbHOE 0TobpaxeHne. CumnnekTudeckas rpynna. FaMunbToHOBbI aeicTeus. KapTbl
MOMEHTOB 1 KOMOMeHTOB. lNpocTpaHcTea opbuTt. MpensaputensHas Penykums. Knaccuueckue npumepsl. MHoroobpasus

TOpPOB.
Tema 12. Oencteug rpynn, nucpT AeACTBUSA rpynnbl

LeicTBue rpynnbl, rnagkoe geinctene rpynnol. MNpumepsbl. Judt neinctensa rpynnel. CUMNNEKTUYECKOE OEACTBMIE.
(CvmnnekTnyeckoe) MpenctaeneHune rpynnbl . CywecTBoBaHUE U YHUKANBHOCTb MOMEHTOB 0ToBpaxkeHwmin. Anrebpel
Nu BekTOpPHbLIX Noneit. Koromonorum anrebpel Jln. CyluiecTBoBaHME MOMEHTOB OTOBpaxeHuit. EQUHCTBEHHOCTb MOMEHTOB
oTobpaxKeHuiA.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUINIMHe (MOAaYIH0)

CamocTosiTenbHas paboTta obyyatowmnxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMOCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BK/IOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YuTaoT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONMHSOT 3aaHNs, HanpaBNeHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONMIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTM NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHMCTEpPCTBA Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHMNA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWero npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtueHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa
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Mporpamma ovcumnanHel "ononHWTenbHble rnaebl Teopun rnankmx MHoroobpasuin”; 01.04.01 "MaTtemaTtmka".

6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPeACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 0By4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNSA NS KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNloYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS OUCLUMANHBI (MOAYNS)

OcBoeHMe ancLMnnnHbI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb LOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayvesckoro. Obyyatowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBON TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHa 1 Napons
OT Nn4Horo kabrHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
oOoHA, AomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxanoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KDY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB MHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (MOOYNS)

Ana C. Da Silva, Symplectic geometry - https://www.math.tecnico.ulisboa.pt/~acannas/Books/Isg.pdf
D. McDuff, What is symplectic geometry - http://www.math.stonybrook.edu/~dusa/ewmcambrevjn23.pdf
G. Heckman, Symplectic geometry - http://www.math.ru.nl/~heckman/symplgeom.pdf

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekunn B xoOe neKUMoHHbIX 3aHSATUIA BECTU KOHCNeKTnposaHne yqe6Horo marepuana. O6pamaTb BHMMaHmne
Ha KaTteropum, OoOpMynnMpPOBKN, packpbliBatowWwye cogepxaHme 1ex Unu NHbIX SABNEHUN 1 npoueccos,
Hay4Hble BbIBOObl N NpakTn4eckne pekomeHnauumu, NONOXNTENbHbIA ONbIT B OpaToOpPCKOM UCKYCCTBe.
XenaTtenbHo ocTaBuTh B pa6oqv|x KOHCNeKTax nons, Ha KOTopbIX Aenatb NOMETKN U3
peKOMeH,D,OBaHHOIZ nntepartypsbl, gononH4awWwme Mmatepuman I'IpOCJ'IyLIJaHHOI7I nekuunn, a Takxe
nonovyepkuearowne OCO6y}0 Ba>XHOCTb TEX NN UHbIX TEOPEeTUYeCKnX NnonoXeHuin. 3agaBatb
npenogaBartesito yTo4yHsAoWwmne BonpocChl C LEeNbio YACHEHNSA TEOpeTUn4YeCKnxX MONOXEHWA, paspeweHns
CMOpPHbIX CI/ITy&LI,I/II7I.

npakTnyeckme | Ha npakTtuyecknx 3aHaTusx Heob6xoanmo pasbupatb 3afayn, SBASOWMECS €CTECTBEHHBIM

3aHsATUA MPOLOMKEHNEM YXE 3BECTHBIX 3a4a4 N3 OCHOBHOIO Kypca Teopun MHOroobpasuii. B yactHocTu,
HY>XXHO yKa3aTb Ha CBS3b CTPYKTYpbl rpynn Jlu u MHoroobpaswii. Monck nHBapnaHTHbIX BEKTOPHbIX
MOnei MOXHO yBA3aTb C NMOVCKOM reoe3MHeckux nonei. MiaydeHmne cMMnneKkTn4eckom CTpyKTypbl
MOHO CBSI3aTb C MEXAHNYECKMM 3aaaqamu.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | B camocTosTenbHol paboTte NpuBETCTBYETCS M3yveHue Ntoboi JOCTYNHOM nuTepatypbl MO CMEXHbIM
TenbHasi HanpaBneHusiM MmatemaTtuku. lNMoneaHo pazobpaTtb copepxaHue psaa KnacCuYeckux MoHorpagouii,
paboTa PEKOMEHA0BAHHBIX A1l CAMOCTOSTENBHOrO N3ydYeHnsl. PEKOMEHLOBAaTb LaHHYO uTepartypy,
coobpasysicb C HanpaeneHEM KyPCOBbIX UCCNeA0BaHUI CTYAEHTOB.

aK3aMeH Ha ak3ameHe cTyneHT 0653aH pelaTtb cTaHbapTHble 3a8ayn n3 gaHHol obnactu. Kpome Toro,
HEeobx0MMO 3HaTb HOPMYNIMPOBKM OCHOBHbIX YTBEPXAEHWUN TEOPUU. TakXe CTYLEHT LONXKEH YMETb
CTPOWTb CTAHAAPTHbIE aNrOPUTMbl U MPUMEHSTb UX OS5 PELUEHNS BbIYUCIMTENBHBIX 3a8ay. B
4aCTHOCTU, HEOBXOAMMO YMETb MPOBEPSTL COBMECTHOCTb CTaHLAPTHBIX CTPYKTYP Ha MHOroobpasusix.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MoOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauuv npenogasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme Metonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHnM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BeEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMoTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YallbHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEUMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHOW, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNEe BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNE ONCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs nepefayn UHGOPMaUMn, OpraHn3auumn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeGUHAPOB, KOTOPbLIE MOTYT
ObITb MCNONb30BaHbI As NPOBEAEHNS BUPTYaNbHbIX TIEKLMIA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeLEeHNS CEMUHAPOB, BBICTYMNNEHNS C AOKNAAAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBELEHNS TPEHWNHIOB, OPraHM3aLmmn KONNEKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N OpraHnu3aummn OopM TEKYLLErO U MPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKNTENBHOCTU cAaqm 0byyatolwmMMcst UHBANNAOM UMW NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POopMe, - He Bonee YeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTU MOAFOTOBKM 06yyatolerocs K 0TBETY Ha 3a4éTe UNW 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWwerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
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Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.01
"Matemartumka" n Mmaructepckon nporpamme "C(eoMeTpus n ee NPUNoXeHus".
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OcHoBHas nuTeparypa:

1. Urnatbes 1O. . duddbepeHumnanbHas reoMeTpums KpyBbiX MOBEPXHOCTEN B €BKNINAOBOM NPOCTPaHCTBE [TeKCT:
3NEKTPOHHBIV pecypc]: yuebHoe nocobre: Kypc nekuuin Ans CTyLeHTOB MaTeMaTn4yeckoro ¢pakynbteTa: CneumnanbHoOCTm:
(MaTemaTvka 1 nHhopMmaTtmka, MaTemMaTika n MHoCTpaHHbIn 83bik)/ npod. 0. M. rnaTtbes. - KasaHb: KasaHckuia
denepanbHbii yHuBepeuteT, 2013. - 203 ¢. Pexum poctyna: http:/libweb.kpfu.ru/ebooks/05-IMM/05_120_000327.pdf
(nata obpatweHuns: 14.05.2020). - Pexwum goctyna: OTKpbITO

2 CaHppakosa, E. B. uddepeHumanbHbie 0opMbl Ha rNafknx MHOroobpasusix : yuebHoe nocobwe / E. B. CaHopakosa,
E. B. CymuH. - Mocksa : HNAY MUDWU, 2014. - 140 c. - ISBN 978-5-7262-2005-5. - TekCT : 9NeKTPOHHbIW // [laHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/103230 (nata obpaleHuns: 14.05.2020). -
Pexum poctyna: ons aBTopu3a. nonb3oBaTenei.

3. OHuwyk, H. M. TeH30pbl 1 TEH30PHbIE MONS HA rMaakoM MHOroobpasun : yuebHoe nocobue / H. M. OHuwwyk. - TOMCK :
TrY, 2012. - 104 c. - TeKCT : aneKTPOHHbIN // JlaHb : anekTPpOHHO-6MbnmnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/44926 (nata obpaweHuns: 14.05.2020). - Pexum goctyna: nns aBTopus. nonb3oBaTtenei.

JononHutenbHas nuteparypa:

1.r'aBpunos C. M. OudbcpepeHumpyemMblie MHOroobpasus 1 pumaHoBa reoMeTpus [TeKCT: aneKTPOHHbIN pecypc] :
[y4ebHo-meTonmueckoe nocobue] / Maspunos C.M., Eropos A. U. - (KasaHb : KasaHckuii rocynapcTBeHHbIA YHUBEPCUTET,
2004) . [4.] 2: SneMeHTbI TeopUM rNaaKnx MHOroobpaauii [TeKCT: aNeKTPOHHbIN pecypc] : [LMKN NEKUWIA] .- DNEeKTPOHHbIe
HaHHble (1 dpaiin: 0,46 M6) .- (KazaHb : KasaHckuii rocyaapctBeHHblii yHuBepceuTeT, 2010). - 3arn. ¢ akpaHa. - Pexum
noctyna: otkpbIThii. - URL:http:/libweb.kpfu.ru/ebooks/06-IPh/06_48_2010_kI-000198.pdf

(nata obpatweHus: 14.05.2020). - Pexxum pgocTtyna: oTKpbITO

2.Kopelwkos, H. A. KoHeyHoMepHble anrebpbl [TEKCT: 3NeKTPOHHbIN pecypc] : y4ebHo-meToamyeckoe nocobue / H. A.
Kopewkos, C. M. CkpsibuvH ; KazaH. doenep. yH-T, IH-T MaTemMaTukn n mexaHuku um. H. V. Nobayesckoro. -
OneKkTpoHHble aaHHble (1 doaiin: 0,634 M6). - (KasaHb : KazaHckuit doepepancHbiii yHuBepceuTeT, 2014). - 3arn. ¢
aKpaHa. - [1ns 6-ro cemecTpa. - Pexum goctyna: ToNbKo Ons CTYAEHTOB U COTPYAHUKOB KDY. OpurmuHan konum:
KoHeuyHoMepHble anrebpbl: yuebHo-MeToanveckoe nocobue / H. A. Kopewkos, C. M. CkpsibuH. - KazaHb : [KazaHckui
yHuBepcuteT], 2014. - 55 c¢. URL:http://libweb.kpfu.ru/ebooks/05-IMM/05_035_A5-000542.pdf

(nata obpatweHus: 14.05.2020- Pexxum goctyna: oTKpbITo

3. MaHbxeHckuia, B. U. BeneHue B ompgoepeHumansHyto reoMeTputo : yiebHoe nocobue / B. U. MaHbxeHckuid. - 2-e
n3ga., ucnp. - Caxkt-Metepbypr : Nlanb, 2015. - 240 c. - ISBN 978-5-8114-1979-1. - TekcT : 9NeKTPOHHbIiA // JlaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/67459 (nata obpaweHus: 14.05.2020). - Pexum
JocTyna: ana asTopma. nonb3osaTenen.
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OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

CtpaHuua 10 ns 10.




