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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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IIporpamMmy auCHMTUTMHEL pa3padoTaii(a)(u): goreHT, K.H. Myxapismos P K. (Kadenpa Teopin OTHOCHTEITBHOCTH U TPaBUTAITHH,
Ortnenenue ¢usukn), Ruslan.Muharlyamov@kpfu.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
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pelarth 3a1a4u npodecCHOHAIBHON JIESITENIbHOCTH HA OCHOBE MTPUMEHEHH S
€CTECTBEHHOHAYYHBIX ¥ OOLIEMH)KEHEPHBIX 3HAHUH, METOJOB MaTEMaTHYECKOTO aHAIN3a 1
MOZIETMPOBaHUS
OIIK-3 CriocoOeH IpOBOANTH M3MEPEHHsI 1 HaOJTIOIeHN s, 00pabaThIBaTh U MPEACTABIISATH
PKCIIepUMEHTAIbHBIE JAHHBIE

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):

IoyokeH 3HATh:

TEOPETUUECKUE OCHOBbI MATEMATUYECKOTO aHAIIN3a,

TeopeTHIecKre OCHOBBI AN (PepeHIMAIbHBIX YPaBHEHNH,

TEOPHIO JIMHEWHBIX CUCTEM YPaBHEHMUH,

BEKTOPHYI0 aredpy,

TEOPUIO KPUBBIX 2r0 MOpsiaKa,

TEOPHIO MPSIMBIX U TUIOCKOCTEH B €BKJIMIOBOM IIPOCTPAHCTBE,
TEOPHIO JIMHEWHBIX TIPOCTPAHCTB U JIMHEWHBIX ONEPATOPOB, JIMHEHHBIX, OUIMHENHBIX, KBAAPATHUHBIX (hOPM,
TeOpHIo (PYHKIIMIT MHOTHX TIEPEMEHHBIX.

HomkeH yMeTs:

HCIIOJIb30BaTh 3HAHUE TEOPETUYECKUX OCHOB MATEMATUYECKOI'O aHaJIN3a IPU aHAJIU3€ Pa3JIMYHBIX CI)yHKLlI/IIjI,

HCHOJIb30BATb TCOPETUYCCKUE MMOHATHUA U IPAKTUYECKUE METOAbl MATEMATUYECKOI'O aHaJIN3a U )II/ICI)CI)CPCHHI/IaJ'[beIX
ypaBHCHI/II‘;I 1pU pEeIICHNU 3a/1a4, BO3HUKAIOIUX B Pa3/IMYHbIX CI)I/ISI/ILICCKI/IX Kypcax;

Perath TMHEWHbIE CUCTEMBI YPABHEHUI, BHIYUCIISATH PA3INYHbIE TUITBI POU3BEACHUN BEKTOPOB, IPUBOUTH K
KaHOHMYECKOMY BH/Iy YPaBHEHUs KPUBBIX BTOPOTO MOPSIIKA IIOCKOCTH, PetIaTh 3aJa4u, OTHOCSIIIIECS] K TEOPUH TPSMbBIX
JINHUH U TUIOCKOCTEN;

YMETb HAXOUTh COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHU S JIMHERHBIX OIepaTopoB, MPUBOAUTL KBAAPATUYHbLIC
q)OprI K KAHOHUYECKOMY BUY, OPTOIOHAJIM30BbIBATH CUCTEMbI BEKTOPOB

OPTOTOHATBHBIMY MIPEOOPA30BAHUAMU IIPUBOAUTD YPABHEHUS IOBEPXHOCTEN BTOPOTO MOPs/IKA K KaHOHMYecKoMy BHay B E3.
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HaXOoJUTb COOCTBEHHBIE BEKTOPHI U COOCTBEHHbIE 3HAUEHU S JIMHERHBIX OIepaTopoB, MPUBOAUTHL KBAIPATUYIHLIC (1)OpMI>I K
KaHOHUYECKOMY BUY, OPTOITOHAJIM30BbIBATH CUCTEMBI BEKTOPOB, OPTOrOHAJIbHBIMU HpeOGpaBOBaHI/IHMI/I MNpUBOOUTH
YpaBHEHUA HOBerHOCTCﬁ BTOPOro nopsAjaka K KAHOHU4YECKOMY BUlY B E3,

YMETb pellaTh JIMHEHHBIE CUCTEMBl YPABHEHNUI; BBIUUCIATH PA3IMUIHBIE TUIIbI IPOU3BEJCHUI BEKTOPOB; IPUBOAUTH K

KaHOHMYECKOMY BH/Y YPaBHEHUs KPUBBIX BTOPOTO MOPSIIKA [IOCKOCTH; PetIaTh 3aJa4u, OTHOCSIIIECS] K TEOPUH TPSMbBIX
JIMHAH Y TUTOCKOCTEH.

I[OIDK@H BJIa€Th:

Bragets OCHOBHBIMH OHATHSMH TEOPUH (PYHKIMI OTHOW M MHOTHX NIEpEeMEHHbIX, MeToamMu AudhepeHIMpOBaHUs U

MHTErpupoBaHus (PyHKIMI, MeToaMK peltieHust TuddepeHInaTbHbIX YpaBHEHUH, TpueMaMu padoThl C PSIIAMU U
HHTErpajaMy OT (PYHKIMI MHOTUX NEPEMEHHBIX.

SAEKTPOHHBH
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,HOJ'DKCH AE€MOHCTPUPOBATDH CITOCOOHOCTh Y TOTOBHOCTb:

B pe3yjibTaTe OCBOCHUSA AUCHUIIIIMHBL 06yqa10m1/117105{ HOJIKEH JEMOHCTPpUPOBATH CITIOCOOHOCTh ¥ TOTOBHOCTD NPUMCEHATH

TECOPETUYICCKHUE OCHOBbI MATEMATUYECKOI'O aHAJIN3a, IlI/I(I)(I)CpCHHI/IaIII)HI)IX ypaBHeHHﬁ, AHAJIMTUYECKOHN U JIMHEHHOM a)II‘C6pr

IIpU aHAJIN3€ U PEHICHUHU 3a1a4, BOBHUKAIOIINX B PA3JINIHBbIX (1)I/I3I/I‘I€CKI/IX Kypcax

2. Mecrto guctumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucrmiuivHa (MOAyJib) BKmodeHa B paszgen "B1.0.09 ducuurimasl (MOayM)" OCHOBHOM NMPOoecCHOHANbHON
ob6pazoBarenbHol nporpammsl 28.03.01 "HaHoTexHOMOrMM U MUK pochcTeMHast TexHuKa (CHHTE3 M AMarHOCTHKA
HAHOMATEPHAJIOB, KOMIOHEHTBl MUKPO- ¥ HAHO3JIEKTPOHHOW TEXHUKH)" U OTHOCUTCs K oOsi3arenbHou yactu OITOIT BO.

OcBauBaerca Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O0beM QUCIUAILIHHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCcTBa YacOB, BbIJeJeHHBIX HAa
KOHTAKTHYI0 pa6oTy 00yJaomuxcs ¢ npenogaBarejeM (0 BUaM yUeOHBIX 3aHATHI) M HA CAMOCTOSITEJbHYIO

padoTy obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIATUIMHBL COCTaBIseT 19 3aueTHbIX (bie) equHuI(bl) Ha 684 yaca(oB).

KonraktHast padota - 342 yaca(oB), B ToM uucJie Jiekiuu - 108 yaca(oB), mpaktuueckue 3aHsTus - 234 daca(oB), 1a00paTOpHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - O yaca(oB).

CamocrosTenbHast padoTa - 216 yaca(oB).
Kontpons (3auér / 3x3amen) - 126 gaca(os).

dopma MPOMeKyTOYHOTO KOHTPOJISI AVCLIMILIMHEL: 9K3aMeH B | ceMecTpe; 9K3aMeH Bo 2 ceMecTpe; 9K3aMeH B 3 cemecTpe.

4. Copep:xanne quCIHILIMHBI (MOIYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/ejaM) ¢ yKa3aHHEM OTBE€/IEeHHOT0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YacOB 1 BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa N TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazeant qjucuumimnne / Ce- lexmun,Texmmm|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B 3J. | 4YecKue | YyecKHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BansaTus,| B 3J. |[padoThl,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1 Tema 1. BBegeHue B BBICIIYIO MATEMATHKY. 1 2 0 5 0 0 0 10
2 Tema 2. Teopus auHENHbIX cucteM. BekTopHast 1 3 0 8 0 0 0 10
anrebpa.
3. [Tema 3. [Ipenen nocaeqoBaTENbHOCTH. 1 6 0 2 0 0 0 10
4. Tema 4. Ilpenen ¢pynkuuu. HenpepblBHOCTD 1 6 0 4 0 0 0 10
(pyHKLMU.
Tema 5. TuddepeHimaabHoe McuucneHne
5. |byHKIIMK OfHOM TepeMEeHHO. 1 9 0 14 0 0 0 10
Tema 6. MHTErpanbHOe ncurcienne (pyHKINH
6. |omHOM nepeMeHHON (HeolpeiesieHHble MHTerpansl). | 1 4 0 16 0 0 0 12
7 Tema 7. AHanuTHUecKas FeOMETPUsI Ha IVIOCKOCTH 1 6 0 8 0 0 0 10
U B IPOCTPAHCTBE.
Tema 8. MHTerpanpHoe ucuucienue (pyHKIIN
8. |omHOM nepeMeHHOi1 (OIpeieIeHHbIE HHTETPAJIBL). 2 9 0 22 0 0 0 14
Tema 9. TuddepenimaabHoe HcUncieHne
9. |pyHKIIMK MHOTHX MTEPEMEHHBIX. 2 9 0 24 0 0 0 14
10. Tema 10. Yncnosble ¥ (PyHKIIMOHATIBHBI PAIbL. 2 9 0 2 0 0 0 14
Psnp1 @ypobe
11.|Tema 11. JIunetinast anreGpa 2 9 0 22 0 0 0 12
12. Tema 12. KpaTHble, KpBOIMHEWHbIE U 3 12 0 30 0 0 0 2
[IOBEPXHOCTHBIE UHTETPAJIbL.
DAEKTPOHHBH
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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 | cdopwme | Bcero | ¢popme | 00Ta
13.|Tema 13. Teopus moss. 3 4 0 8 0 0 0 22
14. Tewma 14. [IuddepeHumanbHble ypaBHEHUS. 3 10 0 30 0 0 0 24
1. Tema 15. Teuopm (pyHKIMIT KOMIUIEKCHON 3 10 0 20 0 0 0 2

[epeMeHHON

l1Toro 108 0 234 0 0 0 216

4.2 Cogep:xkanne QUCHUATLITHHBI (MO TyJIs1)
Tema 1. BBe1ieHue B BbICIIYI0O MAT€MAaTHKY.

DJIeMEeHTHl TeOpHH MHOKECTB. OCHOBHBIE IOHATHS U 3aKOHBI JIOTHKH. KBaHTOPHI M MX CBOMCTBA. DJIeMEHTapHbIE ONEepaluy Haj
MHoxkecTBaMu. [TpounsBenenre MHO)ecTB. MHOXecCTBa HaTypaJIbHBIX, PALIMOHAIBHBIX, BEIIECTBEHHBIX U KOMIUIEKCHBIX UMCEL.
dynkims, wim otodpaxenue. nbekiws, clopbekiys 1 onekims. O6parHoe oToOpaxkeHue. Kommnosunus otodpakeHunit.
OTHoleHne nopsAaKa. YTIOPsI0UYeHHOE U BIOJHE YIOPAI0YEHHOE MHOXeCTBO. MaxkopaHnTta. MakcumyM. TouHast BepxHss
rpanb. OrpannyeHHOe MHOXecTBO. MOHOTOHHBIE (DyHKIMH. Bo3pacraionye n yosiBatome (pyHKINH.

Tema 2. Teopus JinHedHBIX cucTeM. BekTopHast anareopa.

Uucnosoe nosie. CUCTEMBI JIMHENHBIX YPABHEHUI U OCHOBHBIE OIpEIe/IEHUs: MaTPUILIA U paclllMpeHHas MaTpula,
COBMECTHOCTb, OIPeIeIEHHOCTb, S9KBUBaJIEHTHOCTh. MeTo ["aycca pelnieHus iuHeldHoON cucteMsbl. [lepecTaHoBKU n-ro
nopsiaka. OnpeieuTeNb N-To MOPS/IKA U ero CBOKCTBA. Anrebpandeckoe gornonHenrne. MuHops! kK-ro mopsimka. PaHr MaTpuiis!.
DneMeHTapHBIe Mpeod-pa3opanus. JIMHeHbIe (BEKTOPHBIC) MTPOCTPaHCTBA. JIMHEHAS 3aBUCMOCTD U He3a-BHCUMOCTh
crcTeMbl BeKTOpoB. PasmepHocTh 1 6a3uc. Teopema o 6asucHOM MuHO-pe. Teopema Kporekepa - Kaneyum. Penient periennst
MPOU3BOJIbHON cucteMbl. HopmanbHasi pyHIJaMeHTalbHasl CCTEMa pellieHUi OIHOPOIHOM JIMHEMHOM cucte-Mbl. MHOKECTBO
PpelleHuil HEOMHOPOAHOM JTMHEWHOW CUCTEMBI.

I'eomerprueckuii BekTop. JIMHEHOE TPOCTPAHCTBO TeOMETPUYECKUX BEKTOPOB. OpTOHOPMHUPOBaHHbIN BEKTOPHBII Oa3uc.
Addunnbiii 6a3uc eBkmaosa npocrpancrsa E3. Jlekapros 6asuc B E3. CkansipHoe pon3Be/ieHne BEKTOPOB, €ro CBOKCTBA,
BBIYHMCJIEHNE B OPTOHOPMUPOBAHHOM 0a3uce, MEXaHMUYECKHUi CMBICII. BekTopHOE npon3BeieHne BEKTOPOB, €0 CBOWCTBA,
BBIUHCJIEHNE B OPTO-HOPMUPOBAaHHOM Oasuce, MeXaHU4eckuil cMbic1. CMelllaHHOe IIPOM3BEeIeHIe BEKTO-POB, €r0 CBOICTBA,
BBIYHMCJIEHIE B OPTOHOPMHUPOBAHHOM 0asuce, TeOMEeTpUIECKHi cMbICI. [IBoliHOEe BeKTOpHOe npou3Beienne. ToxaecTso Skoow.

Tema 3. Ilpees nocJjie10BaTeIbHOCTH.

YucioBbie MOCIEA0BATEILHOCTH.

Cxommmecs MocjeI0BaTeIbHOCTH.

BeckoneuyHo maiibie (00JIbIIME) TOCIEA0BATENLHOCTH.

OCHOBHbIE TEOPEMBI O Tpe/iesiax nocieaoBaTebHocTer. Yucho e.
MOHOTOHHBIE [TOC/IEIOBATEIHHOCTH.

IToamoceToBaTeIbHOCTH.

IIpenenbHble TOYKH MMOC/IEOBATEIbHOCTH.

Kpurepuit Komm.

Tema 4. IIpenea pyaxuun. HenpeposiBHOCTH (hyHKIMM.

ITonsitne pynkuuu. Ilonsarue npenensHoro 3nayenust pyHkimu. [lonsarue HenpepeiBHOCTH hyHKIMU. Kiaccudpukanuys
6ecKoHeYHO-MaJIbIX (pyHKIMHA. HerpepblBHOCTD 351eMeHTapHbIX (PyHKIMI. 3ameuatesnbHble npenessl. Kinaccndpukanms Touex
paspeiBa. [IoHATHE paBHOMEPHOU HETIPEPHIBHOCTH (PYyHKIMIA. BepxHsaa u HukHAA rpaHu pyHKIUHU. OCHOBHBIE TEOPEMBI O
HETIpephIBHBIX (DYHKILMAX HA CETMEHTE.

Tema 5. IndepennmpanbHoe ucunciaenue (hpyHKIUH OJHON ITepeMeHHOM.

HuddepenunanbHoe ncurcnerne (pyHKLIUI OIHOM MEpeMEHHOM.

[oustre pynkunn, mruddepennpyemoii B Touke. dnuddepentman ¢pyHKIMHT, ero reoMeTpudeckuii cMuici. Oobmee
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NpeJcTaBlieHre 0 MeToAax JuHeapu3auuu. [IpousBoaHas pyHKIMY, ee CMBIC B Pa3jIMuHbIX 3aJadax. [IpaBuia HaxoxaeHus
riponsBogHON 1 auddepenumana. [IponsBogHast cioxHOI 1 oOpaTHO# (pyHKuMiA. IHBapraHnTHOCTH (hopMbl auddepeHnmana.
HuddepenurpoBanre ¢pyHKIMIA, 3aJaHHBIX TapaMeTpudecku. Touku skcTpemyMa pyHKuu. Teopema Pepma. Teopemst Pons,
Jlarpansxa, Komm, ux npumenenue. Ipasuiio Jlonuransa. ITpoussoansie 1 quddepeHpabl BeICIKX nopAakos. Popmyna
Teinopa ¢ ocratouHbM wieHoM B opMe [leano u B popme Jlarpanxka. PaziioskeHrie OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUI MO
dopmyne Teiinopa. [Ipumenenue opmyisl Teiopa s MPUOIMKSHHBIX BRIYUCICHUN. Y CIOBUS MOHOTOHHOCTH (DYHKITHH.
SkcTpeMyM GyHKIMH, HeoOXoauMoe yciioBre. JloctaTtounble ycinoBus. OThICKaHWe HanOOJIBIIEr0 M HAMMEHBIIETO 3HAYEHUI
ysxmun, muddeperipyemont Ha oTpeske. MccnenoBanue BBITYKIOCTH (hyHKITHHA. Toukn nieperrida. ACUMITOTHI (DyHKITHIA.
Oo6mas cxema ccieoBanus (GPyHKIMH U ITOCTpoeHus ee rpaduka. Bekrop-gyHKims ckansipHoro aprymenta. [lonsrue
KpUBOH, riajakas kpusas. KacarenbHas k kpusoil. KpususHa kpusoil. Paguyc kpuBu3Hel. ['1aBHast Hopmaib. Bunopmas.
Kpyuenue kpusoii.

Tema 6. UnTerpajsbHoe ncuncjaeHue (yHKINMH OJHOI MepeMeHHO| (HeonmpeaeJieHHbIe HHTerpajbl).

Heonpenenennstii unterpain. OCHOBHbIE METObI M (pOPMYJIBI HHTErpUpPOBaHUsI. Ajredpa MHOrO4IeHOB. Pazoxkenus
PpalMoOHANBHOM JIpoOH Ha TpocTeiiue. IHTerpupoBaHye palMoHaIbHbIX Apobeid. IHTerpupoBaHue HEKOTOPBIX
uppaluoHanbHocTel. IHTerpuposanue nquddepenipansHoro 6uHoMa. MHTerpupoBaHne HEKOTOPbIX TPUTOHOMETPHUYECKUX U
TUNepOOINYECKUX BhIPaKEHHH.

Tema 7. AHATUTHYECKAS TeOMETPHSA HA IJIOCKOCTH M B IPOCTPaHCTBE.

[pocreiimye 3anaun aHATUTHYECKOH TeOMETPUH: PACCTOSIHUE MEXIY ABYMsI TOUKAMH, IUIOLIAlb TPEYTOJbHUKA U 00beM
Terpaspa. FBHOe, HEsSBHOE U MapaMeTpUYecKoe YpaBHEHWsI IMHUM Ha IUIOCKOCTH. Pa3inuHble BB TPSIMOM Ha TJIOCKOCTH.
AJrebpandeckie KpuBbie n-ro nopsjaka. [IpeoOpazoBaHue AeKapTOBOM CUCTEMbI KOOPIUHAT Ha IIockocTh. Kiaccudukarus
KPHBBIX 2-TO nopsiika. Popma U CBOMCTBA HEBBIPOXKAEHHBIX KPUBBIX 2-T0 IOpsiaKa (JUIHIIC, THepOoa, napadoa): BepIIHb,
(boKyCHI, IKCIIEHTPUCHUTET, AUPEKTPHUCH], ACUMITTOTHI. Y paBHEHUsI JUTUIICA, TMIIEpOOJIbl, MapadoIibl B MOISIPOI cHCTEMe
koopauHat. KpuBble 2-ro nopsiika Kak KOHMYeCKUe ceyeHus. SIBHoe, HesIBHOe U MapaMeTpuyecKoe ypaBHeHNe IOBEpXHOCTEN B
npocrpaHctBe. Lnnmmaapryeckas u cepryeckast CMCTEMbl KOOpAMHAT. Pa3inyHble BUIbl YpaBHEHHSI TUIOCKOCTH B
MPOCTPAHCTBE: C HOPMAJIbHBIM BEKTOPOM, 00l1iee, B OTpe3Kax, HOpMUpoBaHHOe. OTKJIOHEHHE TOUKH OT IJIOCKOCTH. 3ajaHue
JIMHUY B IPOCTPAHCTBE: MapaMeTPUUeCcKoe, KaK NepeceveHne AByX MOBepXHOCTel. Pa3imyHble BUIBI IPSMON B IPOCTPAHCTBE.
TurnuuHble 331241 Ha MPSIMYIO U IUIOCKOCTb: PACCTOSIHUE OT TOUKH JIO TIPSIMOH, HaXOkKJEHHE TOUeK CUMMETPUYHBIX
OTHOCHUTEJILHO TUIOCKOCTH WJIU MpsiMOW | T. 11. [IpeoGpa3oBane IeKapTOBOi CUCTEMBbI KOOPJIMHAT B IPOCTPAHCTBE. Y TJIbI
Siinepa. [ToBepxHocTH 2-r0 nMopsiaka B E3 (ypaBHeHUE U pUCYHOK).

Tema 8. UnTerpajabHoe ncuncjaeHue QyHKIMA OJHOI MepeMeHHO| (onpe/iejieHHbIe HHTerpaJbl).

Ionsrue onpenenenHoro unrerpana. Cymmel JapOy u ux cBoiicta. CyliecTBOBaHUE ONpPEAeICHHOTO HHTerpasla As
HETIPEePBIBHBIX U KYCOYHO-HETpephIBHBIX (pyHKIMA. CBOMCTBA onpeseneHHoro uurerpaita. OueHKy uHTerpajioB. @opmyisl
cpentero 3HaueHus1. CBs3b ¢ HeonpeaeaeHHbM uHTerpaiom. Popmyia Helotona-Jleronuna. 'eomerpuueckue u pusndeckue
npwioxenust. [IpubianxeHHOe BEIYMCICHHE U OLICHKA MOIPELTHOCTEH.

Tema 9. IndpepennuanbrHoe ucunciaenne (PyHKIUA MHOTUX I€P eMeHHBIX.
HuddepennmansHoe ucuucaeHue (PyHKINA MHOTUX IEPEeMEHHBIX.

EBK/IMI0BO TPOCTPAHCTBO N-M3MepeHnit. MHOXecTBa B N-MEPHOM IPOCTPAHCTBE: OTKPHITHIE, 3aMKHYThHIE, OTpaHUYEHHbIE.
KommnakTHocTh. @yHKIIMM MHOTHX NepeMeHHBIX. [Ipesien u HenpepbBHOCTH (hyHKIMH. PYHKIMH, HENPEPHIBHBIE HA KOMITAKTaX.
[Ipome:xyTouHbIe 3HaUE€HHsT HETTPEPBHIBHBIX (DYHKIMI Ha JIMHEWHO CBSI3HBIX MHOXecTBax. YacTHble mpon3BoaHble. [1oHbIH
qddepeHima, ero CBs3b ¢ YaCTHBIMU MTPOU3BOAHBIMU. IHBapruaHTHOCTb (popMbl OTHOTO quddepenuuana. KacarenpHas
TUTOCKOCTB K TTOBEPXHOCTH. ['eomMeTprdecknil cMbICi osHoro quddepenimana. [IponsBoanas no HanpasyieHUo. [ pagneHT.
YacTHble pon3BoHbIe U JuddepeHImasl Bhiciux nmopsakos. Popmyna Teitnopa. OTodpakeHrss MHOTOMEPHbIX
npocTpaHcTB. HenpepeiBHbIE 1 1rddepeHpyeMble 0ToOpakeHns. PyHKINOHATIBbHbBIE ONpeIeUTeNn. Y CJIoBHe
HEe3aBUCUMOCTHU cucTeMbl (pyHKIwiA. HestBHble (hyHKIMm. Teopemsr cymectBoBanus. [nddepeHnrpoBanre HessBHBIX (DYHKIIUI.
Teopema 06 0OpaTHOM OTOOpakeHUH. DKCTPeMyMBbI (DYHKIIMI MHOTUX NIepeMeHHbIX. HeoOxoaumoe ycoBre SKCTpeMyMa.
JocTaTouHOEe yc/IOBHE SKCTpeMyMa. Y CJIOBHBIN SKCTpeMyM. Meton MHOxuTener Jlarpamxka.

Tema 10. UncaoBbie u (hyHKIHOHAIbHBI PAAbL Psagbl ®ypbe
YucoBbie ¥ (DYyHKIIMOHATBHBI PSIIHL.

Yucnossle psiapl. CxoaumocTs U cymma psia. HeoOxoaumoe ycnoBue cxoaumoctu. edicTBust ¢ psgamu. Psipl ¢
HEOTpULATENbHBIMU WieHaMH. [Ipr3HaKky cXoauMocTH. 3HaKONEPEMEHHBIE PSJIbL, PsIIbl C KOMIUIEKCHBIMU YJIEHAMH.
AbcomoTHas 1 ycnoBHast cxoaumoct. [1pusnak JleniGuuia. CBoicTBa aOCOMIOTHO CXOAAMIMXCS PsiioB. PYHKIMOHATIbHbIE
psaasl. O6nactb cxopumoctu. PaBHomepHast cxoaumocTb. [IpusHak Beiiepiirpacca. CBOMCTBa pPABHOMEPHO CXOJSIIUXCS PSIIOB:
nowieHHoe auddepennmpoBanue u uHTerpupoanue. Crenennsie psiapl. Teopema Abens. Kpyr cxoaumoctu. Psapt Teitnopa u
Maxksopena. Paznoxenne (pyHKIuI B cTenieHHbIe psiasl. [Ipuiioxenne psaos.

Paznoxenune pyHkimii B TpuroHomerpudeckuit psag Pypee. Psan @ypbe o opTOroHaabHON CHCTEME JIEMEHTOB €BKJIMI0BA
npoctpaHcTBa. HepaBeHctBo Beccens. [onHbie 1 3aMKHYTHIE cucTeMbl. [10JHOTa 1 3aMKHYTOCTh TPUTOHOMETPHUYECKOM
cuctemMbl. CXOAMMOCTb 1 pAaBHOMEPHAs CXOAMMOCTb TPUTOHOMETprUeckoro psga Pypee. Bausiaue rmaakoct hyHKIMK HA
nopsnok ee koagduumento Pypre. [TounenHoe quddepenimpopanme psaga Pypee. KommiuekcHas popma pssoa Pypoe.
[ousTre 00001IeHHON (hYHKIIUH.
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Tema 11. JIuneiinast anreopa

Teopus MMHENHBIX TPOCTPAHCTB U JIMHENHHBIX ONEepaTOpoB. AKCHOMBI JINHETHOTO MPOCTpaHCTBa. JInHeiHasa 3aBUCHMOCTD
BeKTOpOB. PazmepHocTh 1 6a3uc. JInHelHbIe MoApOoCTpaHCTBa U JIMHeHHbIe 00004kH. [lepeceuenne noanpocrpancTB. Cymma
Y npsiMasi cyMMa noamnpoctpasctB. Teopema o nononHenun 6asuca. Teopema o pasMepHOCTH CyMMBI OAIIPOCTPAHCTB.
Jlunetinble oro6pakenus. MaTpuia JMHERHOro 0ToOpaxeHus. JINHeHHOe MPOCTPaHCTBO JIMHEWHBIX 0TOOpakeHNH (MaTpHILl
mxn). Komnosunus orodpaxkeHuii 1 yMHO)keH1e MaTprl. OOpaTHbIi oneparop 1 obpaTHas MaTpunia. Od1mas MaTpudHas
rpymnra creneHu n Haj nosieM P. O6pas u sinpo mHeiHoro oroopakenus. CoOCTBEHHbIE 3HAUEHHUsI 1 COOCTBEHHbBIE BEKTOPHI
JMHerHoro oneparopa. CriekTp orneparopa. Teoepma o CBSI3M TeOMETPUYECKOI U anredpandeckoil KpaTHOCTH COOCTBEHHOTO
3HaveHus1. [lepexox K HOBOMY 0a3uCy M MHBapHaHTHI JIMHEHHOTO OIepaTopa.

JlvHeiHbIe, OWIMHEHBIC, KBapATHYHbIC.

Jlunerinast popma (koBekTop). ConpsikeHHOE MPOCTPAHCTBO U Kobasuc. [yanbHbiil (B3auMHBIN) KoOa3uc. bunHeiHbie
opmbl. Matpuiia 6mnuneitHon Gpopmel. CUMMETpUYECKUE U KOCOCUMMeTpUUeckue OunmHeliHbie hopmbl. [Tepexo kK HOBOMY
6asucy. Kagpatnunsie popmel. Teopema Jlarpanxka. MHnekce nHepLyu Haj nojieM R, teopema mHepuuu. [TonoxurensHo
onpenereHHble KBaapaTuunsle (hopmbl. Kpurepuit CunbBectpa.

Tema 12. KpaTHble, KpuBOJAHMHEHHbIE H TOBEPXHOCTHbIE HHTErPaJbl.

KpatHsle, KpHBOIMHENWHBIE U TOBEPXHOCTHBIE MHTETpasibl. [IBOHON 1 TPOHHOM MHTErpasibl, MX cBOicTBAa. CBeieHHe KpaTHOro
MHTerpaja Kk noBTopHoMy. IloHsATHE n-KpaTHOrO MHTErpajja. 3aMeHa epeMeHHbIX B KpaTHbIX HHTerpaiax. I[lonspHsre,
LWIMHAPUYECKHe U cpeprueckiie KoopauHaThl. KprBonHeiiHble nHTerpassl. VX cBoiicTBa 1 BeruucieHue. [ToBepXHOCTHbIE
uHTerpasbl. MIX cBoiicTBa U BHIUKCIEHHE. [ eomeTpuyeckue 1 MeXaHW4ecK1e MPUIIOKEHHUs KPAaTHBIX, KPUBOJIMHENHBIX U
MOBEPXHOCTHBIX UHTETPAJIOB.

Tema 13. Teopust noJs.

CxassipHOe 1 BeKTopHOe nosie. LIupKyJiaiusa BeKTOpHOro nosist BOoJIb KpuBoii. Pabora cuioBoro nods. [lotok mons yepes
noBepxHocTh. Popmymna [aycca-Octporpanckoro. JluBepreHmnys BEKTOPHOro noJs, ee pusudeckuii cmpica. @opmyna Crokca.
Potop BekToproro nons. Oneparop ['amunbToHa. IToTeHIManbHOE MoJie, ero CBOMCTBA. Y CJIOBUE MOTEHIMAIBHOCTH.
Haxoxnenue notenuuana. ConeHonganpHOE MOJIE, €TO CBOMCTBA U cTpoeHue. [lose potopa. BeKTopHbIN NoTeHIMal.

Tema 14. Ind ¢ epennuanbapie ypaBHeHNs.
Huddepennmansapie ypaBHeHUs 1-ro Mopsiaka ¢ OAHOU HEeM3BECTHOU (DYHKIIMEH:

(DOpMyJ'II/IPOBKa 1 10Ka3aTeJIbCTBO TEOPEM CYHIECTBOBAHWA U €IMHCTBEHHOCTH PEIICHUS. OCHOBHbBIE HUHTEIpUPYEMBIC TUIIbL
ypaBHeHI/Iﬁ 1-ro nopsAaka. ypaBHeHI/Iﬂ, HE pa3pelI€HHbIE OTHOCUTEJIBHO HpOHBBOHHOﬁ.

ypaBHCHI/IH n-ro nopAaka:

VpaBHeHuUs], JOITyCKAaIOIIMe TOHWKEHUs NopsiaKa. JInHeiHble ypaBHeHus n-ro nopsjaka. Oouiee pereHne JMHEHHOro
OIHOPOAHOTrO ypaBHeHHs. JIMHEelHbIe HEOHOPOIHBIE YpaBHEHHS N-TO Mopsaka. Obiee peleHne JIMHEHHOro HeOJHOPOIHOTO
ypaBHeHus. JInHeliHble OMHOPOAHBIE YPAaBHEHUS C TOCTOSIHHBIMHU KO3((UIMEHTaMH U UX peleHue. JInHeliHble HeOAHOPOIHBIE
YPaBHEHUS C IOCTOSTHHBIMU KO()(PUIIMEHTAMU U HaXOXKJEHHe JaHHOTO PEeLIeHUs JJIsl pa3JIMYHbIX BUIOB CBOOOJHOTO WICHA.
Merton BapHaryy MpoU3BOJIbHBIX MOCTOSIHHBIX.

Cucrems! qudpdpepeHianbapX ypaBaeHni: HopmanbHas cuctema. Teopema cyliecTBOBaHHS M €AMHCTBEHHOCTH PELIEHHUS.
CucreMsl TMHEWHBIX ypaBHeHUH. CHCTEMBI OTHOPOJHBIX ypaBHeHUH. Teopemsl o pemenny. BpoHcknaH pemenmust.
dyngamenranbHas MaTpuia. OOiee pelieHre u penienue 3agaun Komm B Mmatpranoit popme. CrcreMa HeOJHOPOIHBIX
ypaBHeHuid. OO1ee penieHre U permeHre 3axaun Ko B Marpuunoit popme. HaxoxaeHue MHTErpupyeMbIX KOMOMHALMA 1S
CHCTEMBI 1 TIEPBbIE MHTETpaIbl. Perienne cucteMsl ypaBHEHHMH, 3a/laHHBIX B CHMMETPHYHON (hopme. VIHTerpupoBaHue CHCTEMBbI
b depeHIHaTBHBIX YpaBHEHHI MyTeM CBeJCHHS K OTHOMY YPaBHEHHMIO OoJiee BHICOKOro nopsiaka. CUCTeMbI TMHEHHBIX
YPaBHEHHUH C IOCTOSIHHBIME KO3(pHrimeHTaMu. XapaKTepUCTHUECKOE YPaBHEHHE U1l OMHOPOJHOM CUCTEMBI U
XapaKTeprCTUIecKue uncia. Pemenne oqHopoaHO cuctemsl. PerieHne HeogHOpogHOM cructeMsl, MeTos Baprayn
MPOU3BOJIbHBIX MOCTOSHHBIX. [ToHATHE 0 KpaeBbix 3ajavax. 3anavya Hltypma-JInysuina. @yukuus ['puna. MeTtoa noctpoeHus
bynkumn I'puna. Pusnueckas naTepnperanys pynkumm I'pura.

DJIeMEHTHI TEOPUH YCTOWINBOCTH.

OCHOBHBIE ONpe/ie/IeHNs U TIOHATUS TEOPUU YCTOMYMBOCTU. TpUBHANbHOE pellieHne U ero YCTOMYMBOCTS 10 JIAyHOBY.
[pocrefimyie TUITBI TOYEK MOKOS IUIsI OHOPOJHOM CUCTEMBI IBYX YPaBHEHUI C IBYMsI HEM3BECTHBIMU M UX YCTOHUMBOCTb. 00
HCCIIeJOBAaHUM Ha YCTOMYMBOCTD IO NepBoMy npudmkennio. Merox ¢pynkiyn Jismynosa. OcHoBHBIE TeopeMbl JIsmyHoBa.
YpaBHEHHUS ¢ YaCTHBIMU MPOU3BOIHBIMYU IEPBOro MOPsIKA.

Oobee peleHue 1 3a1aua Konm 1151 TMHEAHOTO ypaBHEeHHsT; odliee pellieHre U pelienre Ko [yist KBa3WIMHEHHOro
ypaBHEHHUSI.

Tema 15. Teopus pyHKnuii KOMIUIEKCHOM ITepeMeHHOT
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KowmmuiekcHble uncna u apI/Iq)MeTI/ILICCKI/Ie onepanyu HaJl HUMU. KomrmiekcHast miockocTb. TpI/IFOHOMeTpI/I‘leCKaH Q)opMa
KOMIUTIeKCHOro uuca. Bo3BeneHue B LEJIyI0 CTETICHD. N3Bneuenue KOpHA 1 - oii crerienu. Bo3seneHue B KOMIUIEKCHYIO CTCIICHb
qucia €. J'[orapn(pM KOMILIEKCHOTO unciia. Bo3seneHue B KOMIUIEKCHYIO CTEIIEHb KOMIIJIEKCHOI'O YMCJIa. Hpeuen
I0CJIEAOBATCIIbHOCTH. HCO6XOHI/IMI)IC 1 JOCTATOYHBIC YCJIOBHUA CXOAUMOCTHU MOCTIEA0BATECIbHOCTU. HeOFpaHI/I‘{CHHaH
TocIeJoBaTeIbHOCTh. [1o/THasA KOMILUIEKCHAs TUIOCKOCTh U C(bepa Pumana.

Onpepenenre (PyHKIMN KOMIUIEKCHOTO TiepeMeHHoro. OHo3HaYHOCTh. OTHOMMUCTHOCTD. KprBhie Ha KOMIUIEKCHOH TIOCKOCTH.
OnHOCBSI3HBIE M MHOTOCBsI3HBIE 0OacTy. [Ipenesn (pyHKIMKM KOMITIEKCHOTO nepeMeHHoro. HenpepelBHOCTh (DyHKIIMK
KOMIUIEKCHOTO IiepeMeHHOr0. OCHOBHBIE TEOPEMBI O HEeTIPEPhIBHBIX B 3aMKHYTOH obnactu pyHKumsx. [IpousBoaHas,
mupdepeniman. Yenosus Komm - Pumana. Ananuriueckast (peryisipHasi) byHKIMsI B TOuKe, B 061actu. CBs3b ¢
rapMoHuueckumu (pyHKIMsIMU. ['eomeTpuyeckast UHTeprpeTaius mpou3BoaHoi B Touke. KoHdopmHoe otobpaxkenue. Obiue
nipuHLmIbL. [[podHo-nmuHelHoe oToOpaxenue. ®@yunkuus JKykosckoro. [Tpocreiime snemeHtapHbie pyHkimu. Odnactu
OIHOJIMCTHOCTH M COOTBETCTBYIOIINE OTOOpaXkeH!sl. BeTBU 1 TOUKM pa3BeTBIEHUS /IS paAuKaia, Jorapudma.

Wurerpan u ero cBoiictBa. MHTerpaibHas TeopeMa Kot jijist 0JHOCBSA3HOM 00JIACTH U MHOTOCBSI3HOHM 00JIACTH.
IepBoobOpasnas. Popmya Heiotona-JleiGnuria. Muterpan tuna Komm. CyiiecTBoBaHHE POU3BOAHON TOOOT0 MOPSIIKA s
AHAJIMTHYECKON (PYHKIIMH. PsIpl urcioBble M (PYHKIIMOHATIBHBIE.

Crenennble psiapl. Teopema Adens. Kpyr cxopumoctu. Hyim ananuriueckoit (hbyHKIMU U € AMHCTBEHHOCTDb ONpeIeIIeHI s
aHanutudeckoil pyHkumu. Psan Jlopana. Pasnoxenue B psg Jlopana B koublie. M3011MpoBaHHbIE 0COOBIE TOUKH.
Knaccudukanms n301mMpoBaHHbIX 0COObIX ToueK. Teopust BerdeToB. OCHOBHBIE TeopeMbl. [IpriokeHust K BBIYUCIEHHIO
MHTETpaJioB.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCIeYeH s JJIsi CAMOCTOATEJIbHONH PAa60ThI 00yYaIOIUXCS 10
U CIHILIIHE (MOYJIIO)

CamocrosiTesbHasl padoTa 00yYaIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTtosiTesbHast padoTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yJAIOIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3esioB) AUCHMIUINHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaloIIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHKUs1, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUTUIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTYPOH U 3IEKTPOHHBIMU 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsimok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOTPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajlaBpuaTa, MporpaMMaM ClieUAIMTETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPXKICH PUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepceTBa oopasopanust Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Hostopst 2002 r. "O0 akTHBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIIMX YUeOHbBIX 3aBeIcHUN"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0oOpa3oBaresbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIl yHUBEpCUTET"

INpaBuna BHyTPEHHErO pacropsAaka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEkACHHS BBICIIETO
npodeccuoHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuii) penepanbHelil yHuBepcuTeT”

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaabHOro yHUBEpCUTETA
Caiit Kaeapsl TEOPUM OTHOCUTENIBHOCTH U TPaBUTALMH - http://toig-kazan.narod.ru/education.htm

Caiit kaeapbl TEOPUM OTHOCUTEILHOCTH U IPaBUTALIUH -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUIIUHE (MOIYJII0)

(DOHH OLICHOYHBIX CPEACTB IO JUCHUILINHE (MOJIyJ'IIO) BKJTIIOYACT OLICHOYHBIC MAaTEPpUAJIbl, HAIIPABJICHHLIC HA MIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIus:

- COOTBETCTBUE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs 10 TUCIUTUTIHE (MOYIIIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);

- OTHCaHMWe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOTO CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOI'O CPEe/ICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEAbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbIM
pe3yjibTaTaM, 3alaHUA pa3/IMIHbIX TUIIOB.

SAEKTPOHHBH
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmmMe JUCHUITTMHBI (MO)JyJ'IIO).

7. IlepedeHpb JUTEPATYPHI, HEOOXO0JUMON JJIsI 0CBOEHHS JUCHUILIHHBI (MOXYJIs1)
OcBoeHNe QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3yueHne OCHOBHOM 1 JIOTOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAaHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,ZlaTCHfIMI/I;

- B evaTHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. OOyyarompecs oayyaoT y4eOHyIo JIuTepaTypy Ha
a0OHEMEeHTe IO YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C MPABHJIAMH IOJIb30BaHus HaydHoi OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OH TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn MCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jiuil, OTHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHHS JUCLMTUIMHBI (MOMYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTeIsIMK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbnrorekn KOY.

8. IIepeyenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""IHTepHET'', HE00X0AMMBIX IJIsI
OCBO€EHHUS JUCIUILIUHBI (MO TyJIsT)

A. M. Anuukos, P. JI. Bamuyiuiun, P. A. lanieB Beegenue B MareMaTUUeCKUi aHAIU3 B BOITPOCAX U 3ajavax -
http://toig-kazan.narod.ru/education/I/Matan.pdf

A. 10. lanpmmH KpaTtHbie, KpUBOJIMHEHHBIE 1 TOBEPXHOCTHBIE HHTETpasthl - http://www ksu.ru/f6/bin_files/krint2010!40.pdf
Bu6moreka EqWorld MUP MATEMATHUYECKUX YPABHEHUI - http://eqworld.ipmnet.ru/indexr.htm

Kuurn no Marematnaeckomy AHanmzy - http://eek.diary.ru/p181572597.htm

HAVYYHAS U YUYEGHAS JIUTEPATYPA - http://webmath.exponenta.ru/ax/aj/ta/index.html

P. K. Myxapinsmos, T. H. TTankpatbeBa OObIKHOBeHHbIE quphepeHIaibHble YPABHEHUS IEPBOTO MOPSIIKA -
http://www.ksu.ru/f6/k6/bin_files/diff Imuharl!8.pdf

Caiit kaeapsl TEOPUM OTHOCUTENIBHOCTH U rpaBuTalii K@V - http://toig-kazan.narod.ru/education.htm

Caiit kaenpsl TEOPHUH OTHOCUTEILHOCTH U rpaButaiyu KOV -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

Caiit kaeapsl TEOPUM OTHOCUTENIBHOCTH U rpaBuTali KOV - http://old kpfu.ru/f6/k6/index.php

T. B. Kpomoroga, B. I'. [Tomonbckuit IHTerpupoBanue (pyHKIMI OTHOTO MIEPEeMEHHOTO: TIPIMEpH U 3agadu. Yacts 1 -
http://www.ksu.ru/f6/k6/bin_files/integr_m!23.pdf

DnekTpoHHas 6GUOIHOTEKa MEXaHUKO-MaTeMaTHIecKoro (hakyibTera MOCKOBCKOTO rocyJapCTBEHHOTO YHUBEPCUTETA -
http://lib.mexmat.ru/allbooks.php

DneKTpoHHas1 OMOIMOTEKA MO MaTeMaThKe - http://mat.net.ua/mat/index-mat-analiz-tf.htm
ek TpOHHO-OMbIMoTeuHast cuctema - http://www.knigafund.ru/
DeKTpOHHO-O6MbIHoTeYHas cucteMa Vznarenscra Jlans - http://e.lanbook.com/

9. MeToandecKne YKa3aHHSA VIS 00yUAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg paéor MeToanueckue peKOMeHIalu

JICKIH H€O6XOHI/IMLIM Tpe6OBaHI/IeM JJ11 OCBOCHUA JUCHUIIIIMHBI ABJIACTCA HOCCI_[ICHI/Iﬁ J'ICKL[I/II;’I.

B X0€ JICKIIUOHHBIX 3aHITHI BECTU KOHCIICKTUPOBAHHE yqeéﬁoro Marepuaa. O6pamaTb BHUMAHUE Ha
Kareropuu, (pOpMyJ'II/IpOBKI/I. B CJ1y4a€ BOBHMKHOBEHH A BOIIPOCOB 06paH_[aTI>CH 3a KOHCYJIbTallUSIMU K
npenogaBaTeIto. B X0€ U3y4YCHUA JUCHUIIIMHBI MAJIO OIPaHUYUBATBCSA JICKIUAMUA, PEKOMEHAYETCA U3YUUTh
OCHOBHYIO JIUTEPATYPY, O3BHAKOMUTLCA C HOHOHHHTCHLHOﬁ nMTepaTypoﬁ.

npaktuyeckue | ['1aBHOe Ha3HAUeHMe MPAKTUYECKUX 3aHATHM - Oosiee TecHOe OOIIeHHe MTPernoaBateisi Co CTyACHTaMH Ha TeMBbl

3aHATUA onpeenEHHble peroaaBaTeneM 3apaHee. [1py moaroToBke TpedyeTcsi MONbITAThCS BHIIOIHUTD BCE AOMAIIHHE
3a/1aHUS U MONBITAThCS HarOoiee YETKO c(hOpMYJIMPOBATh HETIOHATHBIE U MTPOOJIEMHBIE STallbl BO3HUKILKE ITPU
sToM. HenocpeicTBEHHO Ha 3aHATUM HYKHO OOCYIUTh BO3HUKIIE BOIIPOCH C MPEHoJaBaTesieM.

3AE
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- [Nocne kax 0¥ JIEKIMU CTYJEHTY CJIeyeT BHUMATEIbHO IPOUYUTATh U pa300paTh KOHCIIEKT. [ToHATh Bce

TEJIbHaA pa60Ta MATEMAaTHYCCKHUE BBIKJIAJKHU U JICKAIIIME B UX OCHOBC CI)I/ISI/ILICCKI/IC MOJIOKEHUA U JOIMYIIEHWA; BOCITIPOU3BECTU BCE

BBIKJIAAKHU CaMOCTOATEIbHO, HE I'JIA0A B KOHCIIEKT. BeimoHuTh MM 1o/1e1ath BBIKJIAAKH, KOTOPBIE JICKTOP
npeanucal caejiatb CaMOCTOATEIbHO (CCHI/I TaKOBBIC I/IMCIOTCSI).
Ecmm JICKTOp HIpeanucal pa3o6paT1> YacTb MaTepurajia 6oJiee HOHPOGHO CaMOCTOATEJIbHO 1O JOCTYITHBIM

KaKUX-TM00 TPYAHOCTEN ¢ MOHUMAaHUEM MaTepHraia PeKOMEH/YeTCs IIOMPOCUTh MOMOIIH Y CBOMX
OJJHOTPYIITHUKOB MJIX COKYPCHUKOB. Tak:ke MOXHO OOPATUTHCS 3a TIOMOIIBIO K JIEKTOPY.

HU3y4yeHue, To HeO6XOIlI/IMO MPUCTYIIUTH K 9TOMY HE3AMEAJIMTEJILHO MOCJIE YKa3aHUA IIPpenoaaBaTejid 1 OCBOUTH
MaTtepuajl B OTBEJCHHbIE UM CPOKU. MaTCpI/IafI CJIEAYET U3YUUTD 11O JOCTYITHBIM MMCbMEHHBIM U JICKTPOHHLIM
HUCTOYHUKAM, O KOTOPbIX COO6H_II/IT npenojaaBarelib.

MNMUCbMEHHBIM WJIN 3JIEKTPOHHBIM UCTOYHUKAM, TO HeOGXOHI/IMO CBOCBPEMEHHO 9TO CACJIAThb. HpI/I BO3HMKHOBCHHUH

CamocrosTesbHOe HU3y4YC€HHE YaCTU MaTepunja. Ecnu yacth y‘-IC6HOFO MaTe€puaia OTBEICHA Ha CaMOCTOATEIIbLHOE

9K3aMCH V kaxmgoro CTYJCHTA Ha pyKaXx OOJIKEH OBITH TIOJIHBIHA CIIMCOK BOIIPOCOB )T 9K3aM€EHa. X MOXHO TIIaTebHO

U MIPaKTUYECKUX 3aHATHH. Ha sK3amMeHe OyayT mpeioxkeHsl 3a1auy aHaJIOTHYHbIe pa30MpacMbIM Ha
MIPAKTHYECKUX 3aHATHSX.

He crour uzberatsb TMOCEIIEHUA KOHCYJIbTAllN! - HA HeWl MOXXHO YTOYHHUTD y IpENIOJaBaTENA BCE, YTO OCTAIOCH
HEIMTOHATHBIM.

W3YYUTh U Pa3OUTh Ha HECKOJIBKO TPYII [0 YPOBHIO BalMX 3HaHMNA. Heo6X0qMMo NMeTh KOHCTIEKTHI BCEX JICKLIUH

10. Ilepeuyenb nH(OPMaAHOHHBIX TEXHOJIOTHII, HCIOJb3YEMBIX IPU OCYIEeCTBJIEHHH 00pPa30BaTeJLHOrO Mponecca

o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momy0), BKJII0YAs IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

HOMGIIICHI/IH JJIA CaMOCTOSITEJIbHOM pa6OTI>I 06yqa10mnxcsl, YKOMITJICKTOBAHHbBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTO)II)I u

CTyIII)H) 1 OCHAILICHHBIC KOMHLIOTCPHOﬁ TEXHUKOU C BO3MOKHOCTBIO TIOJKJIIOUYEHHUA K CETH ”I/IHTGPHCT" U odecrieYeHUEM HOCTYyIIa

B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTebHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KomrmbloTep ¥ IprHTEp A/ pacledaTK pa3JaTOYHBIX MaTepUasIoB.
MynpTUMeaniiHas ayAUTOPUSL.

12. CpeacTBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE IPUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaloIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JTULAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3/J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPaBJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OJIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX UICTOYHUKOB - HAlIpUMEP,
Tak, YTOOBI JiMa ¢ HapymeHUAMM ClyXa oJIydyain I/IHCl)OpMaLII/IIO BU3YaJIbHO, C HAPYIICHUAMU 3PEHUA - Ay/TUAJIBHO;

- IPUMEHEHHe MPOrPaMMHBIX CPEJICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTHI UL Tiepeiavn I/IHq)OpMaL[I/II/I, OpraHu3ali pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojgaBarejieM, B TOM 4UCJie Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d NPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIMOHHOI'O
06y‘-IGHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;
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- IPUMEHEHHe IUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTHU Claui 00YYaIOIMMCsl HHBIUIOM MJIM JIMLIOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm mpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WIM IK3aMEHa, IIPOBOANMOTIO B MUCbMEHHOUN CI)OpMC, - He Oonee yem Ha 90 MMHYT;

- TIPOJIOJKUTEIHPHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee ueM Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM PadOTHI - He OoJjiee YeM Ha 15 MUHYT.
[porpamma cocrapiieHa B cootBeTcTBrM ¢ TpedoBaHussmMu PI'OC BO u yyeOHbIM 1u1aHOM 110 HarpaBienuio 28.03.01

"HaHOTeXHOJIOTMM ¥ MUKPOCHCTEMHAsI TEXHUKA" ¥ MPOUIo moarotoBky "CHHTE3 U AMArHOCTUKA HAHOMATEPHAJIOB,
KOMITOHEHTHl MHUKPO- ¥ HAHOJIEKTPOHHOW TEXHUKH .
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Hanpagsnenue noaroroku: 28.03.01 - HaHOTEXHOJIOIMY M MUKPOCUCTEMHAS TEXHHUKA
IIpocpuis noaroroBku: CHHTE3 ¥ AUATHOCTUKA HAHOMATEPUAIOB, KOMITOHEHTHl MUKPO- M HAHOJIEKTPOHHON TeXHUKHU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

Aunekcanzipos, I1. C. Kypc anamitiyeckoi reoMeTpun 1 iHerHo anreOpsl / I1. C. Anekcanapos. - 5-e uz., cTep. -
Cankr-IletepOypr : Jlanp, 2023. - 512 c. - ISBN 978-5-507-47185-0. - Tekcrt : anexTpoHHsI# // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/339014 (nata o6pamenus: 12.09.2023). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

Beknemuines, [I. B. Kypc aHanuTryeckor reoMeTpiu 1 JIMHEHHON anreOpsl : yueOHUK 1uist By3oB / 1. B. Beknemuines. - 19-e
n3a., crep. - Cankr-IlerepOypr : Jlanp, 2022. - 448 c. - ISBN 978-5-8114-9223-7. - Tekcr : anekTpoHHbIi // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/189312 (nata o6pamenus: 12.09.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

®uxtenronsi, I. M. OcHoBbl MaTeMaTnyeckoro aHammsa. Yacts 1/ . M. ®uxrenronsi. - 15-e uzn., crep. - Cankr-IlerepOypr
: Jlansb, 2023. - 444 c. - ISBN 978-5-507-45877-6. - Tekcr : aneKTpoHHbIi // JIaHb : 971€KTPOHHO-OMOINOTE Has! CHCTEMA. -
URL: https://e.lanbook.com/book/289001 (mata o6parmenus: 12.09.2023). - Pexxum gocTyna: 11s aBTOpH3. TOJTb30BaTEIeH.

JonoJiHUTEILHAS JUTEpaTypa:

3no6uHa, C. B. MatemaTiueckuii aHAIM3 B 33/1a4ax U yrpakHeHusx : yueOoHoe mocodue / C. B. 3n06una, JI. H. ITocuniensckast.
- Mockga : PUBMATIINT, 2009. - 360 c. - ISBN 978-5-9221-1146-1. - Tekcr : anekTpoHHsI# // JlaHb :
3JIeKTPOHHO-OMOIMoTeuHast cucrtema. - URL: https://e.lanbook.com/book/2377 (nata obpamenus: 12.09.2023). - Pexum
JOCTYyIa: JJ1s1 aBTOPU3. MOJIb30BaTEIEN.

@uxtenrosll, I'. M. OcHOBBI MaTemMaThueckoro aHamusa. Yactes 2 / I'. M. ®uxrteHrossll. - 14-e uzn., crep. - Cankr-Iletepoypr
: Jlanb, 2023. - 464 c. - ISBN 978-5-507-46113-4. - TekcT : aneKTpoHHbIi // JIaHb : JeKTPOHHO-OMOIMOTEYHAs CUCTEMA. -
URL: https://e.Janbook.com/book/297692 (nata obparenus: 12.09.2023). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

Bepman, I'. H. C6opHuk 33124 o Kypcy Marematnueckoro ananusa / I'. H. Bepmasn. - 11-e u3n., crep. - Cankr-IletepOypr :
Jlans, 2023. - 492 c. - ISBN 978-5-507-46033-5. - Tekcr : a/1eKTpoHHbIH // JIaHb : 31eKTPOHHO-OUOIMOTEYHAST CHCTEMA. -
URL: https://e.lanbook.com/book/295943 (nata obparenus: 12.09.2023). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

HemupnoBuy, B. I1. Co0pHMK 33124 ¥ ynipakHeHHH 1o MateMarudeckomy ananu3y / b. I1. lemunosuu. - 25-e u3n., crep. -
Cankr-IletepOypr : Jlanb, 2023. - 624 c. - ISBN 978-5-507-47148-5. - Tekcr : anexTpoHHsI // JlaHb :
3JIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/332675 (narta obpamenus: 12.09.2023). - Pexum
JOCTyma: IjIsl aBTOPU3. MOJIb30BATENIeH.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

=

m'—]

Crpanyua 13 u3 14.

i

cmw
im=Z
e



ITporpamma muciuruiunsl "Martematuka"; 28.03.01 "HaHoTeXHOIOIMM U MUKPOCUCTEMHAs TEXHUKA" .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.09 Mamemamuxa

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

Hanpagsnenue noaroroku: 28.03.01 - HaHOTeXHOJIOIMY M MMKPOCUCTEMHAS TEXHUKA

HpO(l)I/IIH; IOATrOTOBKM: CuHTEe3 ¥ IMarHOCTMKA HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- ¥ HAHOZJICKTPOHHOW TEXHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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.
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