IMporpamma auctruiias " Anre6pa u reometpus”; 01.03.02 "TpuknagHas MateMatrka 1 mHGOpMaTHKa'.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHCTUATYT BBIYMCIUTENIBHON MAaTEMAaTHKH ¥ MH(OPMALMOHHBIX TEXHOJIOTHH

&
=
ry
=
- o
4
£
4

pEODRAIDE, Ry
#70 Sp OBATE 5,01 4y Ry
SR
Soehon) PR g

P =

Lt f _f ”— E.A. Typunosa
28 cespans 2025 r.

NOONUCAHO INEKMPOHHO-UUPPOBOI ROONUCHIO

Hp orpamMmmMa aMCHHUAIIIMHBI
Aure6pa u reoMerpus

Hanpasnenue noaroroku: 01.03.02 - INpuknanHas MateMaTrka U ”HQOpPMATUKA
Ipodunb noarorosku: IlpukianHas MaTeMaTka U HHQOPMATHKA

KBanudukanus BbITyCKHUKA: OaKanaBp

dopma 0OyueHust: 0UHOe

SI3bIK OOyUCHHMSI: PYCCKUN

Ton Havana o0yueHust o odpa3oBaresbHON nmporpamme: 2025

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



IMporpamma auctruiias " Anre6pa u reometpus”; 01.03.02 "TpuknagHas MateMatrka 1 mHGOpMaTHKa'.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma auctruiias " Anre6pa u reometpus”; 01.03.02 "TpuknagHas MateMatrka 1 mHGOpMaTHKa'.

[IporpaMmy AUCIMTUTMHEL pa3padoTaii(a)(u): cTapmuii mpernoaaBares, 6/c [massipuna O.B. (kadenpa NpuKIaqHOR MaTEMATUKA
U MICKYCCTBEHHOI'O MHTEJJIEKTa, OT/eJIeHre IPUKJIAJHON MaTeMaTUKK U MH(popMaTUKH), glazyrina-olga@ya.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH pUMeHSITh (pyHIaMeHTaIbHble 3HAHUs, TOJyUYeHHbIE B 00JIACTH MaTEeMaTUYECKUX U

(111) ECTECTBEHHBIX HaYK, U UCMIOJIb30BATh UX B PO(PECCHOHATILHON AeATEIbHOCTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

OCHOBHBIE ITOJIOKEHHS JIMHEHHON anre6p1>1 1 aHAJIMTAYECKON reomMeTprn

HoykeH ymeTh:

MPUMECHATH Ha MIPAKTUKE METObl pELICHUS 3ada4 JIMHEUHOM a_nre6p},1 Y aHAJIUTUIYECKOMN reoMeTpun

JlomxeH B1afeTh:
HaBBIKAMH PEIICHUS MPAKTUIECKUX 3a/1a4 JIMHEHHOW areOphl U aHATUTUIECKOH TeOMETPUH
JlomkeH NeMOHCTPUPOBATh CIOCOOHOCTD M TOTOBHOCTb:

NOHMMAHHUE ONPEAeNIeHII U JOKAa3aTeIbCTB OCHOBHBIX Pe3yJIbTaTOB JIMHEHHON anreOphl U aHAIUTHYECKOH TeOMEeTpUH.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJb) BKoueHa B paszaen "b1.0.10 ductumiunsl (Moaysu)" OCHOBHOM MpodecCHOHAIbHON
obpasoBaresbHO# porpammbl 01.03.02 "TIpuknaaHas Matematrka u nHpopMaTrka (IIpukiagHas MaTeMaTuKka u
uHpopmaruka)" 1 oTHocuTcs K ods3arenbHoi yactu OITOIT BO.

OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM qUCHUTLIHHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ Npemno/jaBareiem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydaoImuxcst

O6m1ast TpyIOEMKOCTh AUCIATUTMHEL COCTaBIsieT 12 3aueTHbIX (ble) equHuI(bl) Ha 432 gaca(oB).

KonrtaktHas padora - 216 yaca(oB), B ToM uucie jekuuu - 108 yaca(oB), mpaktudeckue 3aHstus - 0 yaca(oB), 1abopaTopHbIe
padothl - 108 yaca(oB), KOHTPOJIb CAMOCTOSATENILHOM padoThl - 0 yaca(oB).

CamocTrositenbHast padoTa - 144 vaca(oB).
KouTposns (3a4ét / 3x3ameH) - 72 vaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUTIUTIHBL: 3a49eT U 9K3aMeH B | ceMecTpe; 3aUeT U 9K3aMeH BO 2 ceMecTpe.

4. Conep:xaHue JVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHYE€CKUX YaCOB 1 BUI0B y'-lCﬁHLIX 3aHATHN

4.1 CTpykTypa n TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOI PAa60ThI M0 U CHHUILINHE (MOYJIIO)

3AE
Crpanuna 3 u3 11. IEl YHH



IMporpamma auctruiias " Anre6pa u reometpus”; 01.03.02 "TpuknagHas MateMatrka 1 mHGOpMaTHKa'.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | copme | Bcero | cpopme | OoTa
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- |[Texuun,Texuun{IIpaxu-lIpakru-/Tagopa-lagopa-| Teb-
MOayJIst MECTP| Bcero | B3J. | yeckue | yecKue |TOpHbIE | TOpHbIe| Had
¢dopme BaHssTHA,| B3J. [padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. [Tema 1. KomiuiekcHble yncia 1 8 0 0 0 8 0 15
2. (Tema 2. MHOro4IeHB 1 9 0 0 0 8 0 15
3. |Tema 3. Onpepenutenu 1 9 0 0 0 8 0 15
4. [Tema 4. MaTpuist 1 9 0 0 0 8 0 15
5. (Tema 5. CucTeMsl JINHEIHBIX ypaBHEHUN 1 9 0 0 0 8 0 15
6. [Tema 6. AHaTUTHYECKAsI TEOMETPUS 1 10 0 0 0 14 0 15
7. (Tema 7. JIuneiiHble NpoCTpaHCTBA 2 9 0 0 0 8 0 9
g Tema 8. JIuHeWHbIe ONIEpPATOPHl M MATPHIIBI 2 9 0 0 0 8 0 9
9. (Tema 9. EBKJINIOBB IPOCTPaHCTBA 2 9 0 0 0 8 0 9
10. Tema 10. CoOcTBeHHbIE YUCIa U COOCTBEHHbIE > 9 0 0 0 g 0 9
BEKTOPHI
11. Tema 11. HekoTopble Kj1acchl onepaTopoB 2 9 0 0 0 8 0 9
4.2 (Tovie p 3k dinsepareniHapmoprRbie 1
Tt PR RTHRARNE HPRTF2- 2 ? 0 0 0 14 0 )
+—4 TTPCACTICHITC ROMITTCRCHBIX HICCHT: Threro—OcHoBHpreore AT Ha ROMITTICRCHBIMIT SHCAaMIt, SafiitCanHbIMiT B
T gapaHyeckoi popme. 108 0 0 0 108 0 144
7 le"(\l—Yﬂl\ﬂP’T‘pMuP{‘k’ﬂq fl’\anﬂ 3A0UCH KOMILIEKCHEIX ducel YMHQXKEHUE ﬂF‘ JeHUVC BQO3IBCINECHUC B CTAIICHE NIBIMICYCHUC

KOPHS U3 KOMIIJIEKCHBIX YHCEJI, 3allMCAHHbIX B TpI/IFOHOMeTpI/I‘{eCKOﬁ q)opMe.

3. ITokazarenpHast popMa KomIriekcHoro umncia. Popmyina ditnepa. OCHOBHBIE CBOMCTBA KOMIUIEKCHOMN CTENIEHH YHCIIA €.
INokazatenpHas popma 3anmcy KoMIuieKcHoro uncia. CeoiicTsa orapudm (QyHKINH.

Tema 2. MHOro4JI€eHBI

1. AHI‘C6PEII/I'~ICCKI/I€ orepanuu HaJl MHOT'O4JICHAMM. PaBencrBo MHOT'O4JIEHOB, CYMMad MHOT'OYJICHOB, IPOU3BEACHUC
MHOTI'OYJICHOB, JE€JICHUEC MHOIO4YJICHOB C OCTATKOM.

2. Kopenb MHorouwteHa. OcHoBHasi Teopema anreopsl. Teopemsl besy u Buera. Pasnoxenue MHOrouieHa Ha JIMHEIHbIE
MHOXHNTEJIM HaJ MHOKECTBOM KOMIIJIEKCHBIX YUCEI U Ha JINHEWHBIE MHOTOYJIEHBI I MHOTOUJIEHBI BTOpOﬁ CTECIICHU Ha/g
MHOKECTBOM BEILLIECTBEHHBIX UHCEIL.

Tema 3. Onpeeanrtenan

1. IlepecranoBku. [loka3aTth TeopeMy 00 00LIEM KOJMYECTBE IEPECTAHOBOK U3 N CUMBOJIOB. 1.0OnpeeneHne MHBEpCHU U
TpaHcno3uuy. OnpezeneHre YeTHOCTH 1 HeYeTHOCTH NIePeCTaHOBOK.

2. Odr1iee onpeieieHe OMpeASTUTENS N-ro NOPsKa. BeBecTr U3 onpeie/ieHusl OpeaeTuTesl N-ro mopsiaKa (hopMYIIB Tt
BBIUMCIIEHUS OTIpeieIuTeNeil 2-ro U 3-ro NopsiAKOB.

3. CBoiicTBa ornpeaeauTenei.

4. OnpepesieHue AOTOHUTEFHBIX MUHOPOB U alTeOpandecKuX JOTOTHEHUI.

5. Teopema o pa3jokeHHH 1o CTPoKe Wi ctooily. Teopema o JI0KHOM pa3IokKEHHUH IO CTPOKE WM CTOJIOLLY.
6. YacTtHble ciydau orpenenuTelieil (onpeaeauTey TpeyrojabHOro BUa, onpeenuTess BannepMonia)

Tema 4. MaTpuibl

1. JIunelinble onepanyy Haja MaTpunamu. 13 coiicTsa.

2. Ymuoxenne MaTpuil. CBOWCTBa YMHOKEHHS MATPHII.

3. TpancnonupoBanue Matpuil. CBoUCTBa.

4. O6patHas MmaTpuiia. CBOMCTBAa OOpATHBIX MATPHII. TEOPEMa O CYIIECTBOBAaHMM 00paTHOM Matpuiisl. Onpe/esieHre
3JIeMeHTAPHBIX Pe0OPa3OBAHMIA CTPOK MATPUILIBI U JIeMEHTApHBIX MaTpull. OnpesenTeN JeMEHTaApHbBIX MaTpPHLI.
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5. Panr marpunpl. OnpefelieHre IMHEHHO-3aBUCUMBIX U JIMHEHHO-HE3aBUCUMBIX CTPOK MaTpUIlbl. MaTpuIla Kak cuctemMa
crpok. OnpenenieHre padra MaTpuisl. CBORCTBA paHra Matpuiibsl.28. OnpeneneHre 6a3UCHOTO MHHOPA U Oa3UCHBIX CTPOK
(cron6uoB) Marpupl. Teopema o 6a3ricHOM MUHOpe. POPMYJIMPOBATh U 10Ka3aTh HEOOXOANMOE U JOCTATOYHOE YCIIOBHE
PaBEHCTBa HYJIIO OIpeeuTeNsA. PaHT MaTpHIIbl, KAK MAKCUMAJIBHOE YHCIIO JIMHEHHO HE3aBUCUMBIX CTPOK (CTOJIOIOB)
MaTpuribl. OOOCHOBaHUE METO/IA JIEMEHTAPHBIX TPE0OPA3OBAHUIA.

Tema 5. CucremMbl JUHEHHBIX YpaBHeHUI
KBAJIPATHBIE CUCTEMBI JIMHEMHbBIX YPABHEHUI
1.Teopema Kpamepa.

2. O6ocHoBanMe Metona ["aycca.

CHUCTEMBI JIMHEVHBIX YPABHEHWM OBIIIET'O BUJA

3. ManI/I‘{HaH 3aIMMCb CUCTEMBI. OHpCHeJ’IeHHH COBMECTHOCTU U HECOBMECTHOCTHU CUCTEM. OHpC,HCJ'IGHI/IH OIpPeACJIEHHOCTH U
HEOMNpPEACTICHHOCTH CUCTEM.

4. Teopemy Kponekepa-Kanemnu.

5. YcioBue onpesieNIeHHOCTH CUCTEMBL.

6. YcoBue HEONpeAEIEHHOCTH CHCTEMBI.

7. OnpezeneHre OJHOPOJHBIX CHCTEM JMHEWHBIX ypaBHEHUIl. CBOMCTBO pelleHUi OTHOPOAHBIX CUCTEM.
8. Onpenenenne ®CP. Teopema o cymecrsoBannu PCP.

9. Teopema o CTPYKType pellIeHHs] OTHOPOAHON CUCTEMBI JIMHEIHBIX YpaBHEHUH.

10. Teopema 0 cBsA3M peIIeHNI HEOAHOPOIHON ¥ OJHOPOAHOM CHCTEM.

Tema 6. AHaJITHYECKAsI TeOMeTPHs

AHAJINTUYECKAS I'EOMETPUS B ITIPOCTPAHCTBE

11. JIuneiiHble onepalvy HaJl BEKTOPAMU U UX CBOMCTBA.

12. OpToroHanpHasi MPOEKIMs BEKTOpa Ha OCh Apyroro BekTopa. OmpeesaeHue U CBOMCTRA.
13. JIuneiiHast 3aBUCUMOCTD ¥ HE3aBUCUMOCTb BEKTOPOB B ITPOCTPAHCTBE.

14. Onpenenenvie Gasuca. KoopiuHatel BekTopa B 6asuce.

15. CkansapHoe npousseneHue. CBOJCTBa.

16. Bektoproe mpomussenenre. CBOICTBA.

17. CmenianHoe nmpoussenenre. CBoiicTBa.

18. Anredparueckue NOBEPXHOCTH MIEPBOTO MOPSIKA.

19. Buapl ypaBHEHHH II0OCKOCTU. PaccTosiHMe OT TOUKM [0 IJIOCKOCTH B IPOCTPAHCTBE.
20. Buas! ypaBHEHUH MPSMON B TPOCTPAHCTBE.

21. BzaumHoOe pacrnosioxkeHue IBYX IJIOCKOCTe! B MpOoCcTpaHCTBe. B3auMHoe pacrioioskeHune ABYX MPsIMbIX B IPOCTPAHCTRBE.
B3anmHoe pacrniosioxeHue npsMoin U IIOCKOCTH B TPOCTPAHCTBE.

22. PaccrostHEe OT TOYKH [I0 IPSIMOM B TIPOCTPAHCTBE.

23. Kparuaiiiiee paccTosiHie MeXKIY NPSIMBIMUA B TPOCTPAHCTBE.

24. YpaBHeHHE IUIOCKOCTH, POXOAIIEH Yepes /IBe MepeceKalolye MpsiMble.

25. YpaBHeHMe IJIOCKOCTH, MPOXOISIIEH Yepe3 JaHHYIO MPSAMYIO U He JISKaIlylo Ha Hell TOUKY.
26. YpaBHeHHUE TUIOCKOCTH, TPOXOJAIIEH Yepe3 TP TOUKH.

Tema 7. J/Iuneiinpie NpOCTpPaHCTBa

. EBksmnoBs! mpoctpanctea R_n u C_n

. O06mpe eBKJIMIOBHI TPOCTPAHCTBA

. HepasencrBo Komm-byHsakoBckoro

. Matpuua I'pama

. OpTOroHaybHBIE CHCTEMBI BEKTOPOB

. [Ipouecc oproronanuzanuu ['pama - [lmuara

. PazoxkeHue BekTopa 1o 6a3ucy eBKJIMI0Ba IPOCTPAHCTBA
. BeruucnieHue ckajasipHOro Npou3BeieHN

O 0 3 O L B W N =

. Ilpumepbl OpTOroHaIbHBIX 0a31COB

Tema 8. JIuneiinpie onepaTopsl H MATPHUIBI
1. JIuHeWHbIe OTIepaTOPHL.

2. [leiicTBUA Haj onepaToOpaMH.

3. O6partHblii onepaTop.
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IMporpamma auctruiias " Anre6pa u reometpus”; 01.03.02 "TpuknagHas MateMatrka 1 mHGOpMaTHKa'.

4. Oneparop pa3JioxeHHs Mo Oa3ucy.

5. N3omoppr3M KOHEUHOMEPHBIX MPOCTPAHCTB.

6. O6pa3 omneparopa.

7. Slopo onepaTtopa

8. Marpuna oneparopa.

9. Marpuuia 06paTHOro oreparopa.

10. Panr matpuisl.

11. DneMeHTapHBII METOA BBIYMCICHNS PaHra MaTpHIIbI

Tema 9. EBKINI0BBI IPOCTPAHCTBA

1. Ob1ee peleHye JIMHEHHOTO ypaBHEHMUSI.

2. OnpezeneHne CUCTEM JIMHEHHBIX alreOpanyecKuX ypaBHEHHH.

3. YcroBusi pa3pelimMOCTy CUCTEM JIMHEHHBIX anreOpanveckux ypaBHEHHH.

4. TTocTpoeHue OOIIero pelieH!s] OJHOPOJHON CHCTEMBI JIMHEWHBIX alreOpayecKrX YpaBHEHHH.
5. Toctpoenue o01ero perieHst HEOJHOPOAHO!N CUCTEMbI JIMHEHHBIX alreOpanveckux ypaBHEHH.
Tema 10. Co6cTBeHHbIE YNCJIA H COOCTBEHHBbIE BEKTOPBI

. IHBapuaHTHbIE IOANPOCTPAHCTBA.

. CoOCTBeHHBIE YMCTIa U COOCTBEHHBIE BEKTOPBI.

. XapaKkTepUCTUYECKUI TOJIMHOM M XapaKTePUCTUYECKUE YUCTIA.

. IIpu3Hak TMHENHHON HE3aBUCHMOCTH COOCTBEHHBIX BEKTOPOB.

. 'eomerpuueckas u anredpandeckast KpaTHOCTH COOCTBEHHBIX YHCEI.

. MuBapuanTh! oneparopa.

~N N L AW

. lHBapmaHTHBIE IOANPOCTPAHCTBA ONIEpaTOpa B BEIIECTBEHHOM IPOCTPAHCTBE.
Tema 11. HekoTopble Kjacchl 0epaTopoB

1. JIuneviHble (DYHKITMOHABL.

. ConpsiKeHHbIN ornepaTop.

. Berurcnienne MaTpuIipl onepaTopa B €BKJINAOBOM IPOCTPAHCTBE.

. JIuHeiiHble ypaBHEHUS B €BKJIMIOBOM ITPOCTPAHCTBE.

. CamocCOMnpsIKEHHBIN ¥ KOCOIPMHTOB ONEPATOPHI.

. HeorpunatenbHbIi ¥ ONOKUTENBHO ONPEIEICHHBIN OIepaTophl.

. VHUTapHBIN onepaTop.

0 N N AW

. HopmanbHsIii oneparop.

9. BapuanmoHHble CBOMCTBA COOCTBEHHBIX UMCEI CAMOCOIPSIKEHHOTO OIepaTopa.
10. Ipumep nprMeHeHNsT BApHAIIMOHHOTO ONMCAHUSI COOCTBEHHBIX YHCEII.

11. Onepatopsl B BEIECTBEHHOM €BKJIMIOBOM ITPOCTPAHCTBE.

12. CTpyKTypa HOPMaJIBbHOTO OIEepaTopa.

13. CTpykTypa OpTOrOHaJILHOTO ONEPaTOpA.

14. Matpulisl BpallleHUsI ¥ OTPaKeHHUs.

Tema 12. Ksagpatuunsie ¢popMmbl. KpuBbie 1 NOBEPXHOCTH BTOPOro MopsiaKa.
. Kanonmueckmii Bus KBaipaTuaHON (hOPMBI.

. 3aKOH MHEepIMH KBaIpaTHYHBIX (DOPM.

. [NonoxuTenpbHO ONpeAeIeHHbIE KBaIpaTUIHbIE (DOPMBIL.

. KBanpatnunas pyHKums v ee MHBapUaHTHI.

. [IpuBenennas popma KBagpaTUIHON (PYHKIIUH.

. [IpuBeneHue K npocreiineMy BIIY ypaBHEHUS! KPUBOIM BTOPOTO MOPSJIKA.

. leomeTpuyeckne cBOMCTBAa KPUBBIX BTOPOTO MOPSAKA.

. [IpuBeaeHue K npocreiineMy BUIY ypaBHEHUS TIOBEPXHOCTU BTOPOTO MOPSIIKA.

O 0 3 N L B W N =

. TeomeTprueckre CBOMCTBA MOBEPXHOCTEH BTOPOTO MOPSIIKA: IIMIMHAPHI, TTapaOOTON/IbI, SIUTATICOMIBI, KOHYCHI 1
rUnepoOOIOn/IbI

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeHHsI JJIsi CAMOCTOATEJbHONH PA60ThI 00yJalOIUXCS M0
U CIHILIIHE (MOIYJIIO)

3AE
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

komanjia MS Teams Asre6pa u reomeTpusi -
https://teams.microsoft.com/l/team/19%3a805fb274c94 14ef9bce386af3d7cd057 %40thread.tacv2/conversations ?groupld=87a32c68-6636
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Kypc Bbicieii anre6pst - http://mathem.h1.ru/kurosh.html

Jlekuuu o reometpum u anredpe - http://www.ksu.ru/f9/bin_files/G_and_A_lectures.pdf

Jluneiinas anre6pa Mnbun ITo3ssik - http://e.lanbook.com/books/element.php?pll_id=2178

Jlunetinast anreGpa Pymbix - http://znanium.com/bookread.php?book=460611

OCHOBBI JIMHEHHOW aJIreOpbl M aHATUTUIECKOH reoMeTpuH - http://znanium.com/bookread.php?book=455245

9. MeToanuecKne YKa3aHHA UIA 00yJaIOMMXCs M0 0CBOEHHIO JUCIHUILIAHBI (MOXyJIs)

Bujg paéot

MeToanueckue peKOMeH1anuu

JICKIIKN

Jlo Hayasa JIeKIMK HeOoOXOMMO CKavaTh C CaliTa IMpe3eHTalMIo OYIyIleH JIEKIUH, 3aTpy3UTh €€ Ha CBOW raJiKeT U
B3SITh C COOOM. B X0/i€ JIEKIIMOHHBIX 3aHATHI BECTH TTOJHOM KOHCTIEKTHPOBaHKE YueOHOro MaTepuala
HeoOs13aTeIbHO. BaxkHO (hMKCHpOBATh B TETPaaU TO, UTO pa3dMpaeTcs M 3almchiBaeTcs Ha gocke. Ocodoe
BHHMMaHUe CJIEJyeT yIeIUTh pa3oopy yrpaxHeHuii. JKenarensHo (aii npe3eHTanym JeKIy pacnevararb, Ha
HOJISIX IENaTh TOMETKU M3 PEKOMEH/I0BAaHHOM JIMTEPATYPHI, JAOTIOHSIONIME MaTepyas MPOCIyIaHHOH JIEKLIUH, a
TaKke NoAYEePKUBAIOIIIe 0COOYI0 BAKHOCTh TEX MM MHBIX TEOPETHUECKUX MOJIOKEHUIH. 3a1aBaTh
NPENoJaBaTeNI0 YTOUHSIONINE BOMPOCH C IEJIbI0 YSICHEHUsI TEOPETUIECKHUX MOJIOKEHHH, pa3pelieHHsl CIIOPHBIX
curyauui. [Tocne nekuuy He0OXOIMMO BHUMATENIBHO pa3o0parh ee Marepual 1o yueOHuky. CocTaBUTh B TETpaau
TIOJIHBI U MaKCUMAJIBHO TIOIPOOHBIN KOHCIEKT JIEKIMH. Y 4eOHOe IocoOue IS PAKTUUECKUX 3aHSTHHA
COZIEPKUT PEIleHus], TMOO0 NOIPOOHbIE YKa3aHUsI KO BCEM YIPaKHEHUSIM, C(hOPMYJIMPOBAHHBIM B JIEKIHSIX.
Peanmzanus qaHHOM AMCIMIUIMHBI MPEATIOJIaraeT Kak O4YHoe, TaK ¥ AUCTaHIIMOHHOE (hopMy 00yUeHHsI.

JabopaTopHbIe
paboTh

HpI/I BBIIIOJITHCHUHA na60paT0pH1>1x pa60T HCO6XOJII/IMO HCIIO0JIb30BATh TeOpCTI/I‘ICCKI/Iﬁ Martepuall, AeJaTh CCbIJIKKU Ha
COOTBETCTBYIOIIINE TEOPEMBI, CBOﬁCTBa, (bOpMyJII)I u I1p. Pemenue 3a/1a4 U3J1aracrca HO)IpO6HO " COACPIKUT
HCO6XOIII/IMI>IC TIOACHUTEJIbHBIC CCBIJIKU. TeKyHII/IC 3aJlaHUA Ha Ha60paT0prIe pa6OTI>I BBIAAIOTCA KAXKAYI0 HECIIIO
Ha MPAKTUYCCKOM 3aHATUM. I/IHHI/IBI/IJIyEUIbHI)IC JAOMallTHUE 3aJaHWA BbIJAIOTCA HA IIPAKTUYCCKUX 3aHATHUAX B
Ha4vaJie U3y4YCHUsI COOTBECTCTBYIOIIUX TEM.

€aMoCTOSI-
TesibHast paboTa

W3yyeHue 1aHHOTO Kypca MpeyCMaTpUBaeT CUCTEMATHYECKYI0 CAMOCTOSITEIbHYIO padoTy CTY/IEHTOB HaJl
TEOPETUUECKUM MATEPUAIOM, TEKCTAMH PEKOMEHIOBAHHBIX YYeOHMKOB U YUeOHbBIX TTOCOOMI; pa3BUTHE HABBIKOB
CaMOKOHTPOJIs1, CIIOCOOCTBYIOLIMX MHTEHCU(UKAIUK ydeOHoro npotecca. CTyaeHTaM ClieqyeT CTPEMUThCS K
AaKTUBU3aAlINHU 3HAHUI HA 3aHATUIX 110 APYTr'UM €CTECTBEHHO-HAYYHbIM JUCHUITIMHAM, CBA3aHHBIM C JaHHBIM
KypcoM. OCHOBHOM LIeJIbI0 CAMOCTOATEIIbHBIX 3aHATHIA 10 JAHHOMY KYpPCY SIBJISIETCS YIIyOJIeHHOE U3ydYeHre
OCHOBHBIX ITPUHIIAIIOB MMOCTPOCHUSA HpI/l6J'[I/I)KCHHbIX CXEM, KOTOPBIC UCIIOJIL3YIOTCA IPpU alllIpOKCUMallA
T'PaHUYHBIX 33724 1151 AU depeHIMaTbHBIX YPaBHEHUI 1 MHTETpaIbHBIX ypaBHEeHuil. I1pu moarotoeke k
KaXK/I0OMY 3aHSITHIO HEOOXOJUMO 00paTUThCs K yueOHOMY nocoOuio. Heo6Xoanmo Takke u3yuuTh JIMTepaTypy U
UHTEPHET-UCTOYHUKH 110 TAHHOW TeMe, YTOOB! YTOUHUTh OMpe/ie/icHus], (DOPMYIMPOBKHM OCHOBHBIX PE3yJIbTaTOB,
HaWTH aHAJIOTY PelllaeMbIM 3a1a4aM U BHIOJIHSIEMBbIM yIipaxHeHusM. [Ipu padore ¢ mpumepamu HEOOXOAUMO
CTPEMUTHCA HE TOJILKO K Y3HABAHUIO AJITOPUTMaA PEIICHUA Ka)KﬂOI‘/Jl KOHerTHOﬁ 3aJa4U, HO U K IIOHUMaHUIO LIEJIN
ero ynorpe0OJieHUsI B JaHHOM KOHTEKCTe, (DyHKIIMOHAIBHOM HArpy3Ku, KOTOPOU JaHHbIN MpUMep 001a1aeT.
CamocrosiTenbHasi padoTa 1o U3yYeHHUIo Kypca Npe/roiaraeT BHeayIMTOPHYI0 paboTy. DTaribl BBITOJHEHHS
caMocTosITeNIbHBIX padoT: 1. [IpocMoTp yueOHOro mocodust 1 peKOMEHIyeMOM JIMTEPaTyphl 10 TeMe 3a1aHus. 2.
CocraBiieHue pe3ioMe MPOYNTAHHOM IJIaBbl COOTBETCTBYIOLIETO pasjesia peKOMEH/IyeMOro TEOPeTHYECKOro
UCTOYHMKA WK y4eOHMKa. 3. BrinmonHeHre 3a1aHui 10 TeMe U MX KOMMEHTHPOBaHHE.

3a4€T U 9K3aMEH

HpI/I MOATOTOBKE K 3a4Y€Ty U 9K3dMEHY 06yqa10meMycsl PEKOMEHAYETCA COCTAaBUTH IJIaH ITpoLecca NoAroToBKHU,
BKHIO‘I&IOIHeﬁ H3y4YC€HHUEC, TOBTOPEHUE, CUCTEMATU3AIUIO, JIOTUIECKYIO 06pa60T1<y Martepuaja, aHaJlu3
HOHy‘ICHHOﬁ I/IH(l)OpMaHI/Ieﬁ C BBIAABJICHUEM BO3MOKHBIX CJIeIICTBI/IfI U HESIBHBIX CBOMCTB 06’[)CKTOB, COCTaBJICHUEM
CIIMCKa BO3MOZKHBIX JOIMMOJHUTEJIbHBIX BOIIPOCOB U SaHaHHﬁ, MOATOTOBKY K BBIIIOJIHEHUIO MTPAKTUYECKUX 3a4aY 11O
TEMaM JUCLUITIINHBI.

10. ITepeyensb nHQOPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
o JUCHUILINHE (MOIYJII0), BKJIHYAs NMepedeHb NPOrpaMMHOro odecnedeHuss 1 HH(OPMAIMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEOOXOJUMOCTH)

INepeuens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHUN 00Pa30BaTEIbHOIO POLiecca M0 JUCHUIINHE
(MoZyJII0), BKJIIOYAs NepeyeHb IPOrpaMMHOro obecrieyeHus 1 MH(POPMAIIMOHHBIX CIIPAaBOYHBIX CHCTEM, ITPEJICTABICH B
[punoxenuu 3 k paboueii mporpamme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuaAIbHO-TEXHHYECKOM 0a3bl, HEOOXO0UMOII JJIsl OCYIIEeCTBJIEHHs 00Pa30BaTeJLHOI0
npoiecca no JUCIHUILIIHE (MOIYJII0)
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MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KommnbloTep 1 mpuHTEp AT paclevyaTKy pa3gaTOuHBIX MaTePHAIOB.

MynpTuMeuiiHas ayAUTOPUSL.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTIM 00yUaomuxcsa HHBAJIMI0B 1 JIHIL ¢
OrpaHHYeHHLIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpoHecce MPUMEHAIOTCA CIICAYIONIME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYECHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE /TSI Pa3IMYHBIX MTOJIb30BATEEH;

- CO3J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUaX Oe3 OTepH JAAHHBIX UM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paxeHuit 6e3 MoTepu KayecTBa, pelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKMEe BO3MOKHOCTEH JUTs 00yUaloIMXCsl BOCIIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX HCTOUYHUKOB - HAIpUMep,
TaK, YTOOBI JINLIA C HAPYIICHUMH CJIyXa MOJTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpernogaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI 1JId NPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘I€HI/IH, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU s OpraHu3aliy (opM TEKYILEero U MpoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- MIPOJOJIKUTENIBHOCTY CAa4H 3au€Ta WM 9K3aMeHa, IPOBOJAMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENIBHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Y4aloIerocst Ipy 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBrM ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 01.03.02
"TIpukiagHass MaTeMaTuka 1 nHpopMmatuka" 1 npodumo noarotoku "[IpukiagHas MaTemMaTrKa U nH(pOpMaTHKa'".

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctruiias " Anre6pa u reometpus”; 01.03.02 "TpuknagHas MateMatrka 1 mHGOpMaTHKa'.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.10 Anzebpa u zeomempus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_ 01.03.02 - [puknanHas MaremMaTvka U ”HQOpPMATUKA
Mpodunb noxrorosku: IlpuknanHas MateMaTrka U HHQOPMATHKA

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1.Kapuesckuii, E. M. Jlekiuu 1o JiMHeiHON anreOpe U aHaIMTUYeCKOl reoMeTpui : yuebHoe nocooue / E. M. Kapuesckuii, M.
M. Kapuesckuil. - 2-e uzg., nepepa0. u goi. - Cankt-IletepOypr : Jlanp, 2018. - 424 c. - ISBN 978-5-8114-3223-3. - Tekcr :
31K TpoHHBIH // JlaHb : aeKTpoHHO-OubmmoTedHas cucrema. - URL: https://e.lanbook.com/book/109505 (nata oGpainenusi:
13.01.2021). - Pesxxum moctyna: 1s1 aBTOpU3. NOJIb30BaTENEeH.

2. nbuH, B. A. Jluneiinas anre6pa : yueonuk / B. A. Unbun, 3. I. [To3HsK. - 6-¢ u3a., crep. - Mocksa : PUSMATIINT, 2007.
- 280 c. - ISBN 978-5-9221-0481-4. - TekcT : aneKTpoHHbIi // JIaHb : 97eKTpOHHO-0MOIMOTe Hast cuctema. - URL:
https://e.lanbook.com/book/2178 (nata o6pamenus: 13.01.2021). - Pexxum gocTyna: st aBTOPH3. MOJTb30BaTEICH.

3. Pynbik, B. M. JIuneiinas anre6pa : yueObHoe nocodue / 5.M. Pynpik. - Mocksa: UTHOPA-M, 2019. - 318 c. - (Beiciiee
obpaszoBanue: bakanaBpuar). - ISBN 978-5-16-004533-7. - Tekcr : anekrponnsiii. - URL:
https://znanium.com/catalog/product/1010102

(mata oopamenus: 13.01.2021). - Pexxum mocTyma: 1mo momcKe.

4. llepiunes, B. I'. OcHOBBI TMHEWHOH areOpbl U aHATMTHYECKOW reoMeTpuu: yueoHoe nocodue / lllepmnes B.I'. - Mocksa:

HUIL UHPPA-M, 2017. - 168 c. (Briciiee odpazoBanue: bakanaspuar). - ISBN 978-5-16-005479-7. - TekcT : 31eKTPOHHBIIL. -
URL: https://znanium.com/catalog/product/558491 (nara o6pamienus: 13.01.2021). - Pesxxum goctyna : 1o noJucke.

JomoJHUTEIbLHAS IUTEPATYypa:

1.Kypor, A. I'. Kypc Bbiciiieii anrepsi : yueObnuk / A. I'. Kypor. - 21-e u3p., crep. - Cankt-IlerepOypr : Jlans, 2020. - 432 c. -
ISBN 978-5-8114-4871-5. - Tekcr : anekTpoHHbii // JlaHs : 31eKTpoHHO-OMOMoTeuHas cucrema. - URL:
https://e.Janbook.com/book/126713

(mara obpamenus: 13.01.2021). - Pexwm goctymna: Juist aBTOpH3. TOJIb30BaTENEH.

2. VinbuH, B. A. AHanutrveckas reomerpus : yueOnuk / B. A. Wibun, . T'. TIo3Hsk. - 7-e usn., crep. - Mockea :
OUBMATIINT, 20009. - 224 c. - ISBN 978-5-9221-0511-8. - Tekcr : aneKTpoHHbIi // JIaHb : 371K TPOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/2179 (nata obpamenusi: 13.01.2021). - Pexxum nocryna: ajist aBTopus.
OJIb30BaTENIeH.

3. Bexnemunes, /1. B. Kypc anamurrdyeckoi reoMeTpuy 1 JIMHEHHON anre6psl : yueOnuk / [1. B. Beknemumes. - 16-e uss.,
crep. - Cankr-IletepOypr : Jlans, 2019. - 448 c. - ISBN 978-5-8114-1844-2. - Tekcr : anekTpoHHbI // JIaHb :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/112054 (nata obpamenus: 13.01.2021). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. MOJIb30BaTENIEH.

4. llesnos, I'. C. JluneiiHas anreOpa: Teopusi U NPUKJIaIHbIe acriekTbl: yueOHoe nocodue / I'.C. IlleBuoB. - 3-e u3j., ucmp. u
Jor. - Mockga.: Maructp: HULL UHOPA-M, 2019. - 544 c. - ISBN 978-5-9776-0258-7. - Tekcr : anexTponHsiii. - URL:
https://znanium.com/catalog/product/1015326(nara obpamienus: 13.01.2021). - Pesxkum goctyma: rmo morumcke.
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QAEKTPOHHUBIH
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ARl ALV OHHE AHATYTAMEC AR SATTEMA Kby



IMporpamma auctruiias " Anre6pa u reometpus”; 01.03.02 "TpuknagHas MateMatrka 1 mHGOpMaTHKa'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.10 Anzebpa u zeomempus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 01.03.02 - [puknanHas MaremMaTvka U ”HQOpPMATUKA

Ipoduns noxrorosku: IlpuknagHas MmateMaTrka U MHQOPMATHKA

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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