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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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IIporpaMmy aUCIUIUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHTt) 3apunos @.111. (kadenpa BrICIel MATEMATHKYU U
MaTeMaTH4YecKOro MOZIEIMPOBaHHUsl, OTJeJIeHHe Nejlaroruueckoro oopasosanusi), Farhat.Zaripov@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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-2 CriocoOeH IEeMOHCTPUPOBATh OAa30Bbie 3HAHUST MATEMATUYECKHUX U €CTECTBEHHBIX HAYK, OCHOB
[pPOrpaMMUPOBAHUS U MH(POPMAIIOHHBIX TEXHOJIOTHIA

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- METO/IBI TIOCTPOCHU ST MATEMAaTUIECKIX MOJIENIel B ACTPOHOMUH M KOCMOJIOTHM;
- COOTBETCTBYIOIIHE AJITOPUTMBI pellieHUsI 3aay.

JloKeH yMeTh:

- CTPOUTbh MaTEMAaTHYECKYI0 MOJEb aCTPO(U3NYECKOTO MM KOCMOJIOTHYECKOTO OOBEKTa;

- IPOBECTH €€ PA3MEPHOCTHBIN aHAN3 U BBIICJIMTh KOMIUIEKCHl Oe3pa3MepHbIX IIepeMEHHbIX;

- COCTaBHTb IPOrpaMMy B MaKeTe MPUKJIAJHON MATeMAaTUKH YUCIEHHOTO MOAEIMPOBAHUS UCCIIElyeMOro OObeKTa;
- IPaBWJIbHO BHIOPATh COOTBETCTBYIOIIME 3a/Jaue YHCIEHHbIE METObl M METOIbI BU3YaJIM3ali MOJEIH;

- IPOBECTH KOMITBIOTEPHOE MOJIEIMPOBAHKE U IIPABUIIBHO OITHCATh €r0 Pe3yJIbTaThl

I[OIDKGH BJIag€Th:

- HaBBIKAMH UCIIOJIb30BAHMS MATEMATHYECKOTO MOJEIMPOBAHMS B TEOPUH IPAaBUTAIMH, C FICIIOIb30BAHMEM TaKeTa maple.
JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

MPUMEHSTh MaTeMaTHUECKIe METO/IBI K PEIICHUIO 33/1a4 MEXaHUKH, KaK KJIACCHUECKOH, TaK U
PEIATHBHUCTCKOI;

IMPUMEHATD I'PYNIIOBBIE U TEH30PHBLIEC METOAbl UCCIIEJOBAHUA 3a/1a4, KOBAPUAHTHO O606H.[aTb YpaBHEHHA IBUKCHUSA U
3aIliChiBaTh

HUX B KpPIBOHI/IHCﬁHbIX KOOpJuHaTax, HaXO4UThb JIMHEHHBIC HHTErpaJibl IBUKEHHUA, B YaCTHOCTHU, OIPEHCIATH JIMHEWHBIE
HHTEIrpaJIbl

JBIKEHUS B 110JIE LIEHTPAJIbHBIX CUIT;
MIPOU3BOUTH ajirebpardeckue U qudepeHraIbHbIe Onepaliy Hajl TeH30paMH;
YHCJIEHHO pelllaTh U UCCIeloBaTh B MakeTe Maple ypaBHEHHUsI re0Je3MUECKIX B JBYMEPHBIX U TPEXMEPHBIX

PHMMAaHOBBIX IPOCTPAHCTBAX, CTPOUTH PEIIeHHe AJIsl Fe0/Ie3MIeCcKrX B 1oJie YepHOU ABIphl M300paxath UX rpadyeckKH,
TIPOU3BOJUTH

anrebpanueckue u quddepeHanbHble onepalyy Hajl TeH30paMH B nakere Maple, B 4aCTHOCTH, CTPOUTh YpaBHEHMUSI
re0Je3MUECKHX, BEIYUCIISTh TEH30Pbl KPUBU3HBI U

Praun.

2. Mecto gucnumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucruIuivHa (MOayJib) BKodeHa B pasgen "B1.B.JIB.07.01 ducuuruiuasl (MOAyM)" OCHOBHOM NMPOpecCOHANbHON
ob6pazosarenbHol nporpammsl 02.03.01 "Marematuka 1 koMibloTepHble HaykH (Hayka o JaHHBIX)" M OTHOCHTCS K
JaucuurimHaM 1o Beidopy yactu OITOIT BO, ¢opMupyemoii yuacTHUKaMK 00pa30BaTeNIbHBIX OTHOIIICHUIA.

OcBauBaerca Ha 4 Kypce B 8 cemecTpe.

3. O0beM QUCHUTLIHHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCcTBAa YacOB, BbIJeJEeHHBIX HAa

KOHTAKTHYIO pa0oTy 00y4anIuxcs ¢ nNpenojjasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITEIbHYIO
padoTy obyuarommxcs

O061m1ast TPyIOEMKOCTh IUCIMIUTAHBI COCTaBIIsAeT 4 3a4eTHHX (bie) enuHuIl(bl) Ha 144 vaca(oB).

SAEKTPOHH BI
Il YHHBEPCHTE

MR /- OFMALMOHHO AHATUTAE AR CHCTE

"
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KonraktHas padora - 41 yaca(oB), B ToM uwciie Jiekiun - 20 gaca(oB), mpakTudeckue 3aHATus - 20 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - 1 yaca(oB).

CamocrosrtenbHas padota - 103 yaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma poMekRyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 8 cemMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-

UX TPYA0E€MKOCTh (B 4acax) CTOSI-

N Pazean! qucuuminnbt / Ce- Texmun,VIexnun|lIpaxtu-[[IpakTu-JIadopa-Iaopa-| TeJIb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. [IpuHIMT HAMMEHBIIETO ICHCTBYS B
1. [reopuu nois1. IToneBble ypaBHEHUSI. 8 4 0 4 0 0 0 24

2 Tema 2. YpaBHeHust o01eil Teopun

8 6 0 6 0 0 0 27
OTHOCHUTEJILHOCTH.
3. [Tema 3. Kocmosornueckue mogenu OTO 8 6 0 6 0 0 0 27
Tema 4. Pemienus OTO B
4. |IIeHTPaTbHO-CUMMETPUIECKOM 8 4 0 4 0 0 0 25
IPOCTPAaHCTBE-BpEMEHH
l1Toro 20 0 20 0 0 0 103

4.2 Cogep:xkanne JUCIHUILITHHBI (MO TyJIs1)
Tema 1. IlpyHuMn HauMeHbIEro JelcTBHUs B Teopuu nmoJisi. [losieBble ypaBHeHHsI.

BriBo ypaBHeHMIT DIHINTEHA U3 IPUHIUIA HAUMEHBILEro ASUCTBUA, Ul Clly4as IPUCYTCTBUSA nosiell MaTepur. Hekotopeie
TIOHSITHSI TEOMETPUH YeThIpeXMepHOro MHorooopasusi. Kopapruanrasle auddepeHimaibabie onepaTtopsl 1-ro u 2-ro mopsiaKoB.
JCKpIMUHAHTHBINA TEH30P U €r0 CBS3b C

IUIOIIA/IBI0 U 00beMOM. BBIBOJ| ypaBHEHUIA Te0/Ie3UUEeCKUX.
Tema 2. YpaBHeHust 0011eii TeOPpUHA 0THOCHTEJIHHOCTH.

HexkoTtopsle U3BECTHBIE pelIeHus] ypaBHeHNI DHHINTeHa. Perenns cBs3aHHble ¢ CHMMETpUeEH MpOoCTpaHCTBA-BpPEMEHH.
TeH30pbl KprBU3HBL, Pruun, ckansipHas kpususHa. ToxaecTBa BbsiHkY v ypaBHeHHsT DiHIITeHHA. [IBUXeHUe IPOOHBIX

TEJI B PCIIATUBUCTCKUX TMOJIAX TATOTECHUA. PenaruBucTckue KaHOHMYECKHE YpaBHEHUA IBUKCHUS. ypaBHCHI/IH JBUXKCHUA
YacCTHLbl B CKAJIAPHOM IOJIC.

Tema 3. Kocmoaornueckne moaean OTO

Kocmornornyeckue Mozenu B mpoctpancTax tuna ®punmana-Podeprcona-Yokepa. "Kparkuit kypc" ncropuu kocmosorun XX
Beka. 3akoH Xa00sa. 3akoH 3Bosmonuu. Kpuruyeckas mwioTHocTs. MoaudunupoBaHHble KOCMOJIOTMYECKUE MOJIEIH CO
CKaJISIPHBIM T0J1eM. TeH30pHBIE BHIUMCIIEHUA B KOCMOJIOTMUECKUX MOJIEJISAX C MCHOJIb30BaHUEM MakeTa maple.

Tema 4. Pemenuss OTO B eHTpabHO-CUMMETPHYECKOM NPOCTPAHCTBE-BP eMEHH
IeHTpanpHO-CHMMETPUYHOE TpaBUTAIMIOHHOE TIosie. Pemenue [1IBapirmmibia.

JBVKeHNE B LIEHTPaJIbHO-CUMMETPHYHOM T'PaBUTAIMOHHOM I10JIE. . | paBUTalMOHHBIN KOJuTanc c)epruieckoro Tena.
I'paBuTAIMOHHBIN KOJIIATIC

HE Cq)epI/ILICCKI/IX Bpallaromunxcs TeJl. FpaBI/ITaI_[I/IOHHOC 110JI€ BOAJIK OT TEJI. HpI/I6J'[I/I)KCHHLIC YpaBHECHUSA CUCTEMBI TEJI.
YucnenHoe PEIIEHNE YpaBHECHUA FCO)JGC}I/I‘{CCI(Oﬁ B LICHTPAJIbHO-CUMMETPUYECKOM I10JI€ I'paBUTAlIUN.

5. IlepeyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUIUINHE (MO/LYJII0)
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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)

BekTopHOe, MaTprUHOE U TeH30pHOE rcurciieHue: CIpaBOYHUK U1l TEXHUUECKUX YHUBEPCUTETOB: YueOHoe nocobue / I'.A.
Mapog. - Jonronpynusni: MaTeiekT, 2014. - 368 ¢ - http://znanium.com/bookread2.php?book=486430
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I'onockokos, Imutpuii Ilerposuu. [IpakTudeckuil Kypc MatemaTiueckoil (pu3uku B cucteme Maple -
https://eknigi.org/nauka_i_ucheba/54606-uravneniya-matematicheskoj-fiziki-reshenie-zadach.html

Urnatees 10.I'. MaTemaTn4eckoe 1 KOMITBIOTEPHOE MOZIEIMPOBaHKE (DYHIAMEHTAIBHBIX OOBEKTOB U SIBJICHU B CHCTEME
KOMIIBIOTEpHOI MaTeMaTuky Maple. JIeKIuuy 1151 IIKOJIBI 10 MaTeMaTHYECKOMY -
http://vuz.exponenta.ru/PDF/book/mmm_eor-s.pdf

9. MeToquyecKkne yKa3aHus /Iisi 00y4YaOUXCs M0 O0CBOEHUIO JUCIHUILIMHBI (MO TyJis1)

Bujg paéor MeToauuecKue peKoOMeHIanun

JICKIINHA Ha nexumsix MMpenoAaBaTe]ib paCCMATPUBACT BOIIPOCHI ITPOIrpaMMBbI Kypca, COCTaBJIEHHOHW B COOTBETCTBUU C
TroCy1apCTBEHHbIM O6pa3OBaTeHbeIM CTaHJApTOM. Uz-3a HEAOCTATOYHOI'O KOJINYECTBA ay JUTOPHBIX 4aCOB
HEKOTOPBIE TEMbI HE YACTCS OCBETUTH B IIOJTHOM O6’I>CM€, MO3TOMY IpPErogaBaTeJib, 10 CBOEMY YCMOTPEHUIO,
00JIbIIIEE KOJIMYECTBO BOIIPOCOB BBIHOCUT HA CAMOCTOSATEJIbHYIO pa60Ty CTYACHTOB, PEKOMCHAYSA Ty W UHYIO

JIMTEpaTypy.
MIPAaKTHYECKUE 3aHATUS

npakTrieckre | KOHTposbHBIE BOMIPOCH 10 caMocTosITeNIbHOM padoTte. [TpoBepka MOHMMaHMsI TEOPETUYECKOTO MaTepraia u ee
3aHATUA CBSI3Y C pellieHreM 3a1a4. [IpumMepHbie BOIIPOCH! 00CY K ISHHSI:

1. InddepenumpoBanie ¥ UHTErPUPOBaHIE BEKTOPHOU (DYHKIIMY.

2. Kpussle B npoctpanctse. [lapamerpusoBanHas kpuBas. KacarenpHas 1 HOpMaib K KPUBOIL.
INosepxHOCTH U ee KacatenbHble. Hopmans noBepxHocTu. Ocodble Touku. HesiBHOe 3a1aHme
KPUBOM.

3. ConpukocHoBeHUe KpuBbIX. CONMPUKOCHOBEHHE KPUBOH U MoBepxHOcTH. CollpuKacaoasacs
IUIOCKOCTb.

4. OcHOBHOI1 (CONPOBOXAAIONINI) TPEXI'PaHHUK KPUBOIL, 3a1aHHOI MapameTpuyecky. [iHa 1yru
Kak napametp. HatypanbHas napameTpusarnys KpUBoi.

PaznmuHble criocoOwl 3aaHus oBepxHOCTH. KacaTenpHble NpsiMble U KacaTesbHbIe MJIOCKOCTH K
KpuBoii. Hopmainb k moBepXHOCTH.

CaMoCTOSI- B camocTosTepHON paboTe KCIOIb30BaTh MHTEPHET -PECYPCHI, a TAKXkKe 00pa3Libl BHITOJIHEHHBIX Ha
TeJIbHas padoTa | MPaKTUYECKUX 3aHATHX padoT. IIpu n3ydyeHnn Kypca HeOOXOAMMO BBITOJIHSITH M BOBPEMs CIaBaTh
MIPEeroAaBaTeNI0 HHAMBUAYaTbHbIE JabopaTopHble paboThL.3. [TakeT 3anaHuil 11 CAaMOCTOSATENBHON paboTHI
clieqyeT BblIaBaTh B HAYaJIe CEMECTpPa, OTPEAE/INB MPEAEIbHbBIE CPOKH MX BBHIMIOJHEHHS U CIAYH.

3a4er 3aveT NPUHUMAETCS] HA OCHOBE CAMOCTOSITENILHO MPOJIEIaHHbIX CTYIEHTaMH paboT (MHIUBULYJIbHBIX 3aJaHU) U
TEOPETHUYECKUX BOIPOCOB.

IIpoBepka, KOHTPOJIb U OlIEHKA 3HAHUI CTY/IeHTa, TPEOYIOT yUeTa ero MHAUBUIYaJIbHOTO CTUIISI B OCYIIECTBICHUM
yue6Hol JiesitenbHocTh. [1o 3TOMY BaxkHYI0 posib Oy/ieT Urpath TBOPUYECKHUH TTOIXO CTYAEHTOB K BBIOJIHEHUIO
3aJaHu.

10. Ilepevyenp nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
1o JUCHHILINHE (MOAYJII0), BKJIIOYAs epedeHb MPOrpaMMHOro odecnedeHnst 1 HH¢ OpMAIMOHHBIX CIPaBOYHBIX
cucrTeM (IIpH HEO0OXO0UMOCTH)

[NepeueHs MHGMOPMAIIMOHHBIX TEXHOJIOTUH, CIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIBHOTO MPOIecca MO JTUCIUIUIIHE
(Momym0), BKJTIOYast IepedeHb MPOorpaMMHOro odecrieueHuns: 1 MH(POPMALIIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onucanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsI 0CYIIEeCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCIHAILIHHE (MOIYJII0)

MaTCpI/IEU'[I)HO-TeXHI/I‘ICCKOC OGCCHG‘-ISHI/IC 06pa30BaT€J’[bHOFO nponecca 1no AMCuuIinHe (MO)_IyJ'[IO) BKJIIOYACT B C€6H cilenymomue
KOMITIOHCHTHI:

INomeleHyst AJ1st CAMOCTOATENIBHOR PabOThl 00yUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJIbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIOUeHUs1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIGKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBareibHylo cpeny KOV.

Y4eOHble ayqUTOPUH /7151 KOHTAKTHOHM padoTHI ¢ MpernojaBaresieM, yKOMIJIEKTOBAHHbBIE CIIeNUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KowmrbloTep 1 IprHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepUasoB.
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KommnbloTepHblii Kitacc.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy'-lalOI[II/lXCﬂ HMHBAJHUI0B U JIUII C
OrpaHU4Y€HHBbBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HeO6XOIlI/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTHH, 06ﬂerqa10m1/1e
BOCIIpUATUE I/IHCt)OpMaI_[I/II/I Oéy‘laIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA:

- CO3/[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa30BaHusl B albTEPHATHBHBIC
(bopmbl, y1OOHBIE 1S PA3IMYHBIX MTOJIb30BATECH;

- CO3/J]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX O3 MOTepH JAAHHBIX WM CTPYKTYPHI, IPEyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHui 6e3 MoTepy KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPaBJIeHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUAaIOIIMXCsl BOCHPHHUMATD OJIHY U TY ke MH(GOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

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

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA TIiepeiavn HH(bOpMaHHH, OpraHu3anv pa3jInvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10Luer0051 C IpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOT'YT OBITH
HCIOJIb30BaHbI JId TPOBEACHU A BUPTYAJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIaAaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, MpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH Il OpraHu3aluy GopM TEKYIIEro U MpoMeKyTOUHOro
KOHTPOJIs;

- YBEJIMYCHUE TPOAOJLKUTCIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMLIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMe)KyTO‘-IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTECIIbBHOCTU UX CAAYU:

- MMPOIOJIKUTEILHOCTY CIAYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosee yeM Ha 90 MUHYT;

- MPOIOJKUTETBHOCTY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOM (popMme, - He
6osee yem Ha 20 MUHYT;

- MIPOJOJIKUTENBHOCTY BBICTYIUIEHUsT 00YYaIOIIerocs MpH 3alliTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBetcTBuu ¢ TpedoBanusiMu PT'OC BO u yueOHbIM tuianoM no Harpasienuio 02.03.01
"MaremaTrKa 1 KOMITBIOTepHbIE HayKH'" 1 Tporutio moarotopku "Hayka o qaHHBIX .
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.07.01 Mamemamuueckoe mMOOeAUPosarue 8 meopuu nons u
epasumauuu

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue nogrorosku: 02.03.01 - MareMaTHKa 1 KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: Hayka o jaHHBIX

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepaTypa:
1. Urnatees, FOpuii 'ennanuesny. HepaBHoBecHast Beenennas [TeKcT: 3/IeKTPOHHBINA pecype] : KHHETHYECKHe MOJE N
kocmoutornyeckoii somormu / 0. T'. UrnateeB ; Kazan. (IlpuBomk.) denep. yH-T, IH-T MaTeMaTUKH U MexaHUKU uM. H.
N. JlobaueBckoro .- DnekTpoHHble AaHHbIe (1 daitn: 2,72 M6) .- (Kazans : Kasanckuil enepabHblii yHUBEPCUTET,
2014) .- 3arun. ¢ akpana .- 11 8-ro, 9-ro u 10-ro cemecTpoB .- Pexxum qocTymna: OTKPHITHINA.
URL:http://libweb.kpfu.ru/ebooks/05-IMM/05_120_A5-000444.pdf.
2. T'yceiixanoB, M.K. OcHoBbl acTpousuku [DnekTpoHHbIA pecypc] : yueOHoe nocodue / ML.K. I'ycelixaHoB. ? DIeKTpoOH.
naH. 7 Cankt-IlerepOypr : Jlans, 2017. ? 208 c. ? Pexxum gocryna:
https://e.Janbook.com/reader/book/93593/#1
3. CaseinbeB, .B. OcHoBbl TeopeTrueckoit pusuku (B 2 TT.). Tom 1. MexaHuka. DaeKTpoAUHAMUKA [DNEKTPOHHBIA
pecypc] : yueOHuk / 1.B. CaBenbeB. ? DnekrpoH. gaH. ? Cankr-IlerepOypr : Jlanb, 2018. ? 496 c. ? Pexum pocryna
https://e.Janbook.com/reader/book/104956/#1

JonoaHuTeJbHAs JUTEparypa:
1. JudbdepeHnnanpable 1 UHTErpajibHbIE yPABHEHU S, BAPUALIMOHHOE UCUHCIIEHHE B IPUMEpPaxX U 3aJadax [DJIeKTPOHHbINA
pecypc] : yueObHoe nocodue / A.B. Bacunbesa [u np.]. ? Dnekrpon. aaH. ? Mocksa : ®usmariut, 2005. ? 432 c. ? Pexum
jocryna: https://e.lanbook.com/reader/book/59405/#1
2. UrHatbeB, I0puii ['enHagpeBiy. MateMaTuueckoe U KOMITBIOTEPHOE MOZIEIMpOBaHue (PyHJaAMEHTATIbHBIX OOBEKTOB U
SBJICHUI B CUCTEME KOMIBIOTEpPHOM MaTeMaTHKK Maple : [Jiekimu Ui HIKOJIbl o MaTeMaTHdeckoMy Mozaearposanuwo] / 1O.
I'. Urnartees ; Kazan. (ITpuBomnx.) denep. yu-t, MH-T Matematuku u mexanuku uM. H. W. Jlo6aueBckoro .- Kasaub :
Kazanckuii yausepcurer, 2014 .- 297 c.
3. AHuukoB, AHatosmii MuxaiinoBud. OCHOBBI BEKTOPHOT'O U TEH30PHOTO aHAM3a : y4eOHO-MeToInuecKkoe rnocodue / A.
M. AnuukoB ; [Hayu. pen. B. P. Kaitiroponos] .- Kazans : M3n-Bo Kazanckoro ynusepcurera, 1988 .- 132 c.
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.07.01 Mamemamuueckoe mMOOeAUPosarue 8 meopuu nons u
epasumauuu

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 02.03.01 - MareMaTHKa U KOMIbIOTEPHBIE HAYKU
IIpocuss noaroroBku: Hayka o njaHHBIX

KBanmmdukanus BbITyCKHUKA: OaKanaBp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

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 ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
Crpanuna 9 u3 9. IEl YHH



http://www.tcpdf.org

