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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenbto  ocBoeHHMsS  y4eOHOW  JMCIUIUIMHBI  «MareMaThkay  SBISCTCS
dbopMupoBaHHe y 00yYaIOIINXCS KOMIIETSHIIUH B COOTBETCTBHU C TPEOOBaHUSAMHU
CaMOCTOSITENIFHO ~ YTBEPXKIaeMOro  00pa30BaTENBHOTO  CTaHAApTa  BBICIIETO
obpazoBanus PYT (MUUT) u npuobpeTeHne nmu:

- 3HAHUW OCHOB MAaTeMaTHYECKOTO ammapara, HeOOXOIMMOIo i PCIICHHS
KaK TEOPETUYCCKHX, TaK U MPAKTUYCCKUX 3a/1a4;

- yMeHHU# chOopMyIMpPOBaTh 3a7ay MO CICIUATBHOCTH Ha MAaTeMaTHYCCKOM
S3BIKE;

- HAaBBIKOB MaTEeMAaTHYCCKOTO MCCIICTOBAHMUS PUKIIATHBIX 3a1a4.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenp (GopMUpyeMBIX pe3yJbTaTOB OCBOCHHUsS 0Opa3oBaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CriocoOeH CTaBUTh U pEIIaTh MHKEHEPHBbIE U HAYYHO-TEXHUYECKUE
3ajaun B cdepe cBoed NPOPECCHOHATBHONW  JAEITEIbHOCTH UM HOBBIX
MEXIUCIUIUIMHAPHBIX HAINPABICHUN C MCIHOJB30BAaHUEM €CTECTBEHHOHAYYHBIX,
MaTEMaTUYECKUX U TEXHOJIOTMYECKUX MOJIEIEH;

YK-1 - CnocobeH oOCyHmIECTBISATh KPUTHYECKH aHaiu3 MpoOJEeMHBIX
CUTYallMil HA OCHOBE CUCTEMHOI'0 MOJX0/1a, BEIpA0aThIBATh CTPATETUIO IEWCTBUM.

OOyuenue 1o AWcUUIUIMHE (MOIYJIO) MPEAojaraer, 4Yro IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

Baaners:
dbopMyIHpOBaTh HHKCHEPHBIC 33/1a4l HA MAaTEMaTHYECKOM YPOBHE

3HaTh:
OCHOBBI BBICIIIE MATEMATUKH

YMeTh:
MAaTE€MaTHYECKUMU METOAAMHU PEIICHUS NPAKTUYECKUX 3a]1a4

3. O06beM AUCIUTIIUHBI (MOITYJIs).

3.1. Ob6mas Tpy10eMKOCTb TUCITUTUTMHBI (MOTYJIS).

OOmrast TPyAOEMKOCTh AWCIUIUIMHBI (MOayns) coctaBiser 12 3.e. (432
aKaJeMHYeCcKuX yaca(oB).



3.2. OOwvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJarommxcss C  IeJarorM4ecKuMu  paboTHUKaMu ©  (WIM)  JIMIIAMH,
IIPUBJIEKAEMBIMU K peain3aiuy 00pa30BaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MIPOBEICHUH YUCOHBIX 3aHATUM:

KonugectBo uacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | Ne2
KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 48 32 16
B toMm uucae:
3aHATHUS JEKIMOHHOIO THUIIa 24 16 8
3aHATHSI CEMUHAPCKOTO TUTIA 24 16 8

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (OpMe CaMOCTOSTEIbHON paboThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl O00ydYaronmxcs ¢
NEeAarornYecKUuMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNpbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TPH  IPOBEICHUU
IIPOMEKYTOUHOM aTTeCTallMu cocTaBiisAeT 384 akageMUyecKux yaca (0OB).

3.4. Ilpu oOydeHuu o UHIMBUYaJbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OO0y4Y€HHUU, 00bEM NHUCIMIUIMHBI (MOJIYJIS) MOXET OBITh peajn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM pabOThl 00y4aroIIMXcs, a Takxke B (opme
KOHTaKTHOM paboThl OOyYarolmMxcsl ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIIAMH, TIPUBIIEKAEMBIMHU K peain3alii 00pa3oBaTEIbHON MpPOTpaMMbl Ha MHBIX
YCIIOBUSIX, TTPH MPOBEICHUHU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIS).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE
/T

1 |Pa3zmen 1 DieMeHTHI THHEHHOM anreOphl

1.1. Onpenenureny BTOPOro U TPETHETO MOPSAIKOB, UX CBOUCTBA U BBIYUCICHHUE.

1.2. Pemrenue cucteM IMHEHHBIX ypaBHEHUH 1o popmynam Kpamepa.

1.3. Ilonsatue matpuipl. [leficTBrS HAl MAaTPULIAMHU: YMHOKEHHE MaTPHUIl Ha YHCIIO, CJI0OXKEHNE 1 YMHO)KEHUE
MaTpuil. TpaHCIOHMpPOBaHUE MATPHUIL.

1.4. Onpenenureny n-ro NOPsIKa, MX CBOMCTBA M BRIYHCIIEHNE. AnreOpandecKue JONOTHEHUS 1 MUHOPEI.
1.5. O6patHas matpuna. Pemenne cucteM TUHEHHBIX YpaBHEHHH MaTPUIHBIM CIIOCOOOM.

1.6. Panr marpuisl. Beranciaenue panra MaTpHIbI C TOMOIIBIO JIEMEHTAPHBIX ITpeoOdpa3zoBaHuid. Teopema o
6azncHom MuHope. [ToHsITHE O pelIeHNH TPON3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHeHHH. Teopema
Kponekepa-Kanennu.

1.7. Pemienue mpou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHeHUl MeTogoM ["aycca. IIponenypa HaxoxaeHUs
obpaTHOW MaTpulpl MeTooM [aycca.
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Paznen 2 DnemMeHThI BEKTOPHON areOpbl M aHATUTHYECKOW T€OMETPHH

2.1. JIuneiinble onepanuy Haja BekTopaMmu. JInHeHO He3aBUCHMBIE CUCTEMBI BeKTOpoB. baszuc. Cuctema
KOOpJAMHAT.

2.2. JIuneiiHble onepanuy Hajl BEKTOpaMH B KOOpIUHATaX.

2.3. CxansipHO€E IIPOU3BECHUE B TPEXMEPHOM IPOCTPAHCTBE U €ro cBOMcTBa. [lyInHa BEeKTOpa. YToa MeXIy
BEeKTOpaMH. BekTopHOe U cCMeIaHHOE IPOU3BEICHHUS.

2.4. YpaBHeHHE IMHUH HA TIOCKOCTH.

2.5. YpaBHeHHe psMO Ha IIIOCKOCTH. Pa3mudaHbie BUABI YpaBHEHHS MIPSIMOI: TI0 TOUKE W HATIPABIIAIOMICMY
BEKTOPY; MO ABYM TOYKaM; TOUKE U YIIOBOMY K03((HUINCHTY; B OTpE3Kax. Y paBHEHHE NPSMOH 110 TOUKE
HOpMasbHOMY BekTopy. Ob1iee ypaBHEHNE MPIMON Ha TIIOCKOCTH. YacTHBIE CIIydaH.

2.6. Yron Mexmy IpsSIMBIMH Ha INIOCKOCTH. Y CIIOBHS MApaUIEITbHOCTH U IIEPIICHANKYISIPHOCTH JIBYX IIPSMBIX.
PaccrosiHue OT TOUKM 10 IPSIMOM.

2.7. KpuBble BTOPOTO MOPSIIIKA: OKPY’KHOCTB, SIUTHIIC, THIIepOoia, napadona. VX kaHOHUYeCKHe ypaBHEHHUS,
9KCIIEHTPUCUTET, (POKYCBHI, ACUMITOTHI, AUPEKTPHUCHI.

2.8. HOJ’IHpHI)Ie KOOpAUHATBI Ha IJIOCKOCTH, UX CBA3b C ACKAPTOBBIMH KOOPJUHATAMU. ypaBHeHI/Ie JIMHUU B
HOJIIPHOM CUCTEME KOOPJUHAT.

2.9. YpaBHeHUE NOBEPXHOCTH B POCTPAHCTBE.

2.10. YpaBHEHHE MIIOCKOCTH. Pa3niyHble BUIBI yPaBHEHHUS IIIOCKOCTH: IO TPEM TOUYKAM; 110 IBYM TOUYKaM U
BEKTOPY KOJUIMHEAPHOMY IUIOCKOCTH; TOUYKE U IBYM BEKTOpaM KOJUIMHEAPHBIM IIOCKOCTH; 110 TOUYKE U
HOPMaJIFHOMY BEKTOpY; 00IIiee ypaBHEHHUE, INIOCKOCTH. YacTHbIe cirydan.

2.11. YpaBHEeHHUsI TUHUH B IPOCTPAHCTBE.

2.12. YpaBHeHUS NPSIMOH B IPOCTpaHCTBE. Pa3inuyHble BUABI ypaBHEHUH NPSIMOIL: 110 TOUKE U
HaIpaBJoLIeMy BEKTOPY; ABYM TOUYKaM; OOLIHME YpaBHEHUS MIPSIMOU.

2.13. Yroa Mexay TUIOCKOCTSIMH; YTOJ MKy MPSIMBIMU; YTOJI MEXKTY MPSMOU U MIIOCKOCTHIO. Y CIIOBUS
MapaiebHOCTH U IePIEeHIUKYIIPHOCTH.

2.14. TloBepxXHOCTH BTOPOTO MOpsiAKa: cepa, JIIUICOU I, TUIepOoIou b1, Tapadononasl. L{uauaapruueckme
TIOBEPXHOCTH.

2.15. lnnuaapuyeckre U cepuaeckue KOOPIHMHATHI, UX CBSA3b C JEKAPTOBBIMH KOOPAWHATAMH.

Pa3znen 3 Beenenue B MmaTeMaTuyecKuil aHaIIN3

3.1. Uncnosas mocineoBaTeIbHOCTD, MPEAEN YUCI0BOI ocienoBaresibHOCTH. CyliecTBOBaHHE Ipesiesia
MOHOTOHHOII OTpaHWYEHHON MocenoBaTenbHoCTH. Yncno e. HatypansHsii orapugpm.

3.2. lIpenen ¢pyHKIUHN B TOUKE, OAHOCTOPOHHUE npeessl. Ilpenen GpyHkimy Ha OeckoHeYHOCTH. beckoHedHo
Masible QYHKIUK U UX cBOMCTBa. OCHOBHBIE TEOPEMBI O MpEAeiax.

3.3. BeckoHeuHO OoJIbIIME PYHKIIUU U UX CBOUCTBA. CBSI3b MEXKITYy OCCKOHEUHO OONBITUMH U OECKOHEYHO
ManbMH GyHKIUAMHE. CpaBHEHHE OECKOHEYHO MaJbIX. DKBHBAJCHTHBIC OECKOHEYHO MaJIbIe.

3.4. HenpepbiBHOCTH (DYHKIMH B TouKe. HenpephIBHOCTS OCHOBHBIX 3JIEMEHTapHBIX (QYHKIHH.
HenpepbIBHOCTE CyMMBI, TIPOU3BEICHHSI, YACTHOTO U CYNEPIIO3UIIUH HENTPEPHIBHBIX (DyHKIMIL.

3.5. OtHOCTOPOHHSS HENPEPBIBHOCTH. TOUKM pa3pbiBa QYHKINHU U UX KJIacCUPUKALIHAL.

3.6. CBoiicTBa (pyHKUMI, HETIPEPHIBHBIX HA OTPE3KE: OTPaHUYECHHOCTD, CYIIECTBOBAHHE HAMOOJIBIIETO U
HaMMEHBIIIEr0 3HaYeHHH, CyIIECTBOBAHNE TPOMEXYTOUHOTO 3HAUEHHSL.

Paznen 4 luddepennmanbHoe ncunciaeHne GyHKIUN OAHOM epeMeHHON U HECKOIbKUX

MEPCMCHHBIX

4.1. IIpon3BoaHas PYHKIIUH, €€ TEOMETPUIECKUI U pu3ndecknii cMbIci. [Ipon3BogHas CyMMBL,
MPOU3BEACHHS U YaCTHOTO (DYHKIIHUA.

4.2. Ilpon3BoiHBIE OCHOBHBIX dJIeMEHTapHBIX (yHKIMH. [IponsBoanas cinoxHo# GyHkuun. [Iponssognas
oOpaTHOW QYHKIMH.

4.3. Inddepennuan pynkuun. ['eomerpuueckuii cMpicn auddepennuana. IHBapuaHTHOCTH OPMBI IEPBOTO
muddepenunana. [lpumenenns nuddepenuana K NpUOIMIKEHHBIM BBIYUCICHUSM.

4.4. Ilponzsoausie U quddepeHnnans BeICINX nopsako. @opmysta JleiiOHuna.

4.5. Teopemsl Pois, Jlarpamxka, Komm. [IpaBumno Jlormumras.

4.6. ®opmyna Telnopa ¢ OCTaTOYHBIM WieHOM B ¢opMme Jlarpamka.
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4.7. IlpencraBnerne GyHKINN eXpx, sinX, cosx, In(1+x), (1+x)"a; mo ¢popmyre Teitnopa. [Ipumenenne
¢dopmyasl Teitnopa K IPUOIMKEHHBIM BBIYUCIICHUSM.
4.8. MonoTonHbIe GpyHKINU. TeopeMbl 0 Bo3pacTaHUU 1 YObIBaHUM (DYHKIMH Ha HHTEpBAJIE.
4.9.9xcrpemymbl pyakuun. Heobxomumele yenoBus akctpeMyMma. OThICKaHHE HAUOOJIBIIEr0 U HAUMEHBIIETO
3Ha4YeHUH QYHKINHU Ha OTPE3KeE.
4.10. BeimykiocTs 1 BOrHYTOCTbh Ipaduka Gpynkunu. Touku nepernda.
4.11. AcuMNOTOTHI KPUBBIX: BEPTUKAIBHBIE, TOPU30HTAILHBIC U HAKIIOHHBIE.
4.12. Obm1as cxeMa rccineoBaHus (pYHKINH U TIOCTPOCHHUE ee Tpaduka.
4.13. OyHKIMH HECKOIBKIX IEPEMEHHBIX; 00J1acTh OIpeesieH s, criocoOsI 3ananus. [Ipenen pyHKInN B
Touke. HermpephIBHOCTS.
4.14. YacTHBIC pUpAIICHUS U YaCTHBIE IIPOU3BOAHEIC. | €OMeTpHIeCKH CMBICT YaCTHBIX MPOM3BOHBIX
(YHKIINH ABYX TTEPEMEHHBIX.
4.15. IonHoe mpupaiieHue U moaHbi auddepeniuan. KacarenpHas miocKoCTh U HOPMab K TIOBEPXHOCTH.
I'eomerpuyeckuii cMbici nosHoro auddepernnana GyHKIUH ABYX IEPEMEHHBIX.
4.16. [TpuOaMKECHHBIC BRIYMCIICHUS ¢ IOMOIIBIO TOJHOTO quddepeHnuana.
4.17. YacTHble TPOM3BOAHBIE U AU PEepEeHIINAIBI BEICHIMX NOPIKOB. TeopemMa 0 He3aBUCUMOCTH YaCTHBIX
MPOU3BOJHBIX OT Mopsinka TuddepeHrpoBaHus.
4.18. DxcTpeMyMbl (DYHKIIMHA HECKOIBKHX IepeMeHHBIX. HeoOxomumele ycmoBus. @opMymmnpoBKa
JIOCTaTOYHBIX YCIIOBHH.
4.19. Ycnoubll 3kcTpeMyM. MeTton MHOKuTenel Jlarpanxa.
4.20. [Tpow3BoHAS IO HATIPABJICHUIO M TPAJAHUCHT; UX CBS3b. [ eoMeTpriuecKuil M (PU3MUECKII CMBICIT
rpajiueHTa.

5 |Pa3gen 5 HeonpeneneHHBIN 1 ONpeIeICHHBIN HHTETPaIbI
5.1. TlepBooOpa3nas ¢ynkuus. HeonpeneneHHblii HHTErpa, ero cBoWCcTBa. Tadiuia nHTerpasos.
Henocpencreennoe nHterpupoBanue. IHTErpupoBaHue MoICTAHOBKOW (3aMeHa NIePEeMEHHOI) U TI0 YacTsM.
5.2. lnTerpupoBaHue pandoHAIBHBIX QYHKIMH ITyTeM Pa3jIoKEeHHs Ha MPOCTeHIIe 1poou.
5.3. lnTerpupoBaHne HEKOTOPBIX KIIACCOB TPUTOHOMETPUYECKUX (PyHKIMIL.
5.4. HTErpupoBaHre HEKOTOPHIX KIACCOB HPPAITMOHAIBHBIX (DYHKITHIA.
5.5. OnpeneneHHbI HHTETPAJl KaK Mpeies UHTErpaabHOi cyMMbl. OCHOBHBIE CBOMCTBA ONPEAEICHHOTO
MHTETpaa.
5.6. [Ipow3BogHAsT MHTETpaNa IO IEpEMEHHOMY BepxHeMy npeneny. @opmyna Hetorona-JleiioHmmIA.
5.7. BeluuciieHue ONpeelIeHHOrO HHTErpala: UHTETPUPOBAHUE 110 YACTSIM U IOJICTaHOBKOM.
5.8. ITpubamkxeHHOE BRIYUCICHNE ONPEAETICHHOTO HHTerpasa: (GopMyIIsl IPSIMOYTOJIBHUKOB, TPANICIINN U
CumricoHa.
5.9. Heco6cTBEHHbBIE MHTETPATIHI.
5.10. TIpunoxeHuns ONpeaeleHHOT0 HHTErpajia K BEIYUCICHHUIO IUIOMIa el MII0CKUX QUTYp, AIUH AYT KPUBBIX,
00bEMOB U TUIONIAIeH TIOBEPXHOCTEH TeJl BpaICHHMSI.

6 |Pasmen 6 OObIkHOBeHHBIE U] PepeHIINATHHBIC YPAaBHEHHS

6.1. 3amauu, npuBOASIINE K OOBIKHOBEHHBIM TU(epeHIHaIbHEIM ypaBHCHUAM. OOBIKHOBCHHEIC
muddepeHIratbHbIe ypaBHCHUS (OCHOBHBIC TIOHATHS U onpesencHus). 3anava Komu st
nudhepeHIMaTbLHOTO YPaBHEHHsI IEPBOTO MOpsiiKa. Teopema CyliecTBOBaHUS U €IMHCTBEHHOCTH PEIISHUS
3amaun Komu (6e3 nqokazatenbctBa). [loHsATHE 00 00IIEM, YaCTHOM B OCOOOM PEIICHUIX
muddepeHnIraTbHbIX YpaBHEHUH.

6.2. OCHOBHBIE KJIACChI YPaBHEHUH TIEPBOTO TIOPSIKA, HHTETPUPYEMbIe B KBaJIpaTypax: ypaBHEHHUS C
Pa3IeNAIOIUMUCS TIEPEeMEHHBIMH, OJHOPOIHbBIE, THHEHHbBIE, YpaBHeHUsI BepHYIITH, ypaBHEHHSI B TTOJTHBIX
muddepennnanax.

6.3. l'eomeTpryeckast MHTEPIPETALUS PEHICHUH MU depeHIMaIbHBIX YPABHEHUH IEPBOTO TOPSIIKA.
Uucnennsle MeTo bl pemienus 3anaun Komm: metoz Ditnepa, meron Pynre—Kyrra.

6.4. TuddepeHuunansubie ypaBHEHUS BBICIINX MOPsAKoB. 3amxada Komm. Teopema cyniecTBOBaHUS U
€IMHCTBEHHOCTH pelieHus 3anaun Ko, YpaBHeHU, 10Ny CKalOIINE TOHKEHUE MOPsIIKA.

6.5. JIuneitnple nuddepenimanpapie ypaBHeHus. [IoHATHE 0HOPOTHOTO ¥ HEOJHOPOIHOTO ypaBHEHHUSI.
Jluneitapie oqHOpOIHBIE MU hepeHnranbHble ypaBHeHUsA. CucTtemMa QyHIaMeHTATBHBIX penieHunin. Ooimee
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perenue. JInHeHbIe OTHOPOIHEIC YPaBHEHHUS € MOCTOSIHHBIMU KOG QHIIESHTaMH.
6.6. JIuneitnble HeoqHOPOIHBIE MU (epeHnnaTbHbIe YpaBHEHHs. TeopeMa 0 CTPYKType OOILEero perieHus.
Meron Jlarpanska Bapualuy NpOU3BOJIBHBIX HOCTOSHHBIX. JIMHEHHbIE HEOTHOPOIHBIE YpaBHEHHS C
MOCTOSIHHBIMH K03(h(unreHTaMu. Y paBHEHNUS € TIPaBOi YaCThIO CIIEHAIBHOTO BH/IA.
7 |Pa3znen 7 Panmer
7.1.Yucnossie psaasl. CxoauMocTs U cyMMa psifa. HeoOxommmoe ycioBre cxoauMocTi. JleicTBus co
CXOIAIIUMUCS PATAMH.
7.2. YncnoBsle psAOb ¢ MOJIOKUTEIHHBIMA WieHaMU. JlocTaTouHbIe IpU3HAKU: cpaBHeHHs, Jamambepa,
paaukanbHbli npusHak Koy, naterpanbubiil npusHak Komu.
7.3.3HaKonepeMeHHbIe psAAbl. AOCOOTHAS U YCIOBHAS CXOIMMOCTH. 3HaKo4Yepeayromuecs psaabl. [Ipusnak
JleiiGHMnIA.
7.4.®yHkunoHanbHbie psagpl. O0xacTk cxoquMocty. [loHsTHE paBHOMEpPHOH cxoaumocTu. Teopema
cxoaumoctu Yeoniea. Teopema. Beliepiirpacca. CBOWCTBA paBHOMEPHO CXOMASIIMXCS PSIIOB.
7.5.Crenennsie psnbl. Teopema Abens. Paguyc cxonumoctr. OCHOBHBIE CBOMCTBA CTENEHHBIX PSIOB.
7.6.Paznoxkenne GyHKIUH B cTeneHHbIC psaabl. Psin Teiinopa.
7.7 IlpuMeHeHNE CTENCHHBIX PSIOB K NPUOJIVKCHHBIM BBIYHCIICHUSM.
7.8. Psan @ypre. Paznoxkenue nepuoandeckux GpyHximii B pag @ypee. PopMynrpoBKa yCIOBHA
Pa3I0KHUMOCTH B TOUKE.
7.9. Panpl @ypre I YSTHBIX U HEUSTHRIX QyHKIUH. Pasnoxerne B psag Oypre HenepruognuecKuX GyHKINH.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
Ne
i TemaTuka MpakTHYECKUX 3aHATUNA/KPATKOE COJIEPIKAHHE
1 |PA3JAEJI 1 DnemeHTHI TUHEWHOI anreOpbl
HeiictBus ¢ Matpuniamu. Beraucnenue onpenenureneil. Permenye cucteM JIMHENHBIX YPABHEHU.
2 |PA3JIEJI 2 DnemMeHTHl BEeKTOPHOMU alreOpbl U aHATUTUYECKONH T€OMETPUU
JeicTBus ¢ BEeKTOpaMu. YpaBHEHUS NPSIMOM U MJIOCKOCTH.
3 |PA3/IEJI 3 Benenue B MaTeMaTHUYCCKUM aHAIN3
Berurcnenue npezena GyHKIHH.
4 |PA3JIEJI 4 Tuddepennmansaoe ucuucienne GyHKIMH OJHONW U HECKOIBKUX TEPEMEHHBIX
Brrunciienne npon3BoaHON (YHKIIMK OJHOM MepeMeHHON. Brrancienne 9acTHRIX IPON3BOAHBIX.
5 |PA3JIEJI 5 HeomnpeneneHHbIi 1 ONpeIeTIeHHbIH HHTETPaIbl
Breranciaenue HECONIPECACIICHHBIX U ONIPEACIICHHBIX MHTETPAJIOB
6 |PA3JIEJI 6 O6pikHOBEHHBIE MU hepeHIInanbHbIe ypaBHEHHUS
Pemmenne muddepeHnmanbHbIX ypaBHEHAH
7 |PA3JAEJI 7 Psagsr
HccnenoBanue CXOAMMOCTH YHCIIOBBIX U (DYHKIIMOHAIBHBIX PSIOB
4.3. CamocrosiTenbHas padoTa 00y4arommuxcs.
Ne
Bun camocrositensHOM paboTh
n/m
1 |PA3JIEJI 1 DnemeHThI TUHEHHOM anreOphl

CamocTosTenbHOE H3YUeHHE OTICIBFHBIX TeM YIeOHOH TUTepaTypsl; paboTa co CIIpaBOYHOI JUTEPaTypOi;
pabota c 6a3amMu JaHHBIX, HH(OPMAIIMOHHO-CIIPABOYHBIMHU M IOMCKOBBIMU CHCTEMAaMH; BHIITOTHECHHE
KOHTPOJIbHOH pabOThI; TIOATOTOBKA K TEKYIEMY KOHTPOJIIO 3HAHUH ¥ MPOMEKYTOTHOH aTTecTanuu. bassr




Bun camocrositensHOM paboTh

JAHHBIX, HHPOPMAITMOHHO-CIIPABOYHbIE M TIOMCKOBBIE CHCTEMBI: [pasmeinsl 8,9] Jluteparypa: [1-6,8,9]

DJIEMEHTHI BEKTOPHOU aJIreOpbl M aHATUTHYECKOW T€OMETPUU

CamocTosITeIbHOE H3yUCHHE OT/IENbHBIX TeM YueOHOH JTuTepaTyphl; paboTa co CPaBOYHOM JINTEPATYPOii;
paborta ¢ 6a3zamMu TaHHBIX, HTHOOPMALMOHHO-CIIPABOYHBIMH U IIOMCKOBBIMH CHCTEMaMH; BBITIOIHEHHE
KOHTPOJIBHOM pabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOIIIO 3HAHUH U IPOMEXYTOUHOM aTTecTann. bassl
JIAHHBIX, HHPOPMAITMOHHO-CIIPABOYHbIE M TIOMCKOBBIC CHCTEMBI: [pasmeinsl 8,9] Jluteparypa: [1-6,8,9]

PA3/IEJI 3 Benenue B MaTeMaTHUYECKUM aHATN3

CaMocCTosITeNIbHOE U3YUCHUE OT/IENBHBIX TeM YueOHOH TUTepaTyphl; paboTa co CIpaBOYHOM JIUTEPATYPOii;
pabota ¢ 6a3aMu JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIMH U MOMCKOBBIME CHCTEMAaMIL; BBHITTIOTHEHHE
KOHTPOJIbHOM paboThI; MOATOTOBKA K TEKYILIEMY KOHTPOIIO 3HAHUH U IPOMEKYTOYHOU aTTecTanuu. baspr
JIAHHBIX, MH(OPMAI[MOHHO-CIIPABOYHEIE U TIOMCKOBBIE CHCTEMBI: [pasaest 8,9] Jlurepatypa: [1,3-9]

PA3JIEJI 4 Tuddepennmanbaoe ucurcienne GyHKIUU OJHOM U HECKOJIBKUX MEPEMEHHBIX
CaMocCTosITeIbHOE H3YUCHNE OTICNIBHBIX TeM YUeOHOH TUTepaTyphl; paboTa co CIIpaBOYHON INTEPATypoil;
paborta ¢ 6a3zaMu TaHHBIX, HHQOPMALMOHHO-CIIPAaBOYHBIMH 1 IIOMCKOBBIMH CHCTEMaMH; BBITIOIHEHNE
KOHTPOJILHOM PabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUI M MPOMEXXYTOYHOM aTTectanuu. baser
JIAHHBIX, THOPMAIIMOHHO-CIIPABOYHbBIE U MIOMCKOBBIE CHCTeMbI: [paszaest 8,9] Jlurepatypa: [1,3-9]

PA3JIEJI 5 HeonpeneneHHbli U ONpeAeIeHHbIA HHTETPaJIb

CamocTosITeNIbHOE N3yUeHHE OT/IENIbHBIX TeM YueOHOH JUTepaTyphl; padboTa co CPaBOYHOM JINTEPATYPOii;
pa60Ta C 6a3aMI/I JaHHBIX, HH(bOpMaHI/IOHHO-CHpaBOLIHI)IMI/I " ITIOMCKOBBIMH CUCTCMaMU,; BBIIIOJIHCHUC
KOHTPOJIBHO# pabOThI; MOArOTOBKA K TEKYIIIEMY KOHTPOJIIO 3HAHUI U MPOMEKYTOUHOM aTTecTanuu. bassl
JIAHHBIX, MH(OPMAI[MOHHO-CIIPABOYHEIE U TIOMCKOBBIE CHCTEMBI: [pa3aest 8,9] Jlurepatypa: [1,3-9]

PA3JIEJI 6 O6bikHOBEHHBIE U depeHIIaTbHbIe YPaBHEHUS

CamocTosITeNIbHOE U3yUeHUE OT/IENbHBIX TEM YueOHOH TUTepaTyphl; paboTa co CpaBOYHOM JIUTEPATYPOil;
paborta ¢ 6a3zamu JIaHHBIX, HHHOPMAIMOHHO-CIIPABOYHBIMH U TIOMCKOBBIMH CHCTEMaMH; BBITIOJIHEHUE
KOHTPOJILHOM pabOoThI; MOJr0TOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUIA U MPOMEXKYTOUHOH aTTecTaiun. ba3pt
JIAHHBIX, MH(POPMAI[MOHHO-CIIPABOYHBIE U MIOMCKOBBIE cUCTEMBI: [pasaenst 8,9] Jlureparypa:[1,3-9]

PA3AEJI 7 Psaawl

CaMocCTosITeNIbHOE N3yUeHUE OT/IENIbHBIX TeM yueOHOI JuTeparypsl; paboTa co CIpaBOvHON JIMTEPATYPOHd;
pa60Ta C 6a3aMI/I JAaHHBIX, I/IH(i)OpMaI_II/IOHHO-CHpaBO‘IHLIMI/I " ITIOMCKOBBIMH CUCTEMAaMU,; BBITIIOJIHCHUC
KOHTPOJBHOM pabOThL; MOATOTOBKA K TEKYIIEMY KOHTPOIIIO 3HAHHUIA U IPOMEXKYTOYHOM aTTecTanu. bassl
JIAHHBIX, HHOPMAIIMOHHO-CIIPABOYHbBIE U MOUCKOBbIC cUCcTeMBI: [pa3zaenst 8,9] Jlureparypa:[1,3-9]

[ToaroToBka K KOHTPOJIBHOM paboTe.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.
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[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUCHb TEM KOHTPOJIBHBIX padoT
DOneMEeHThl BEKTOPHOU anreOphbl, aHATUTUYECKONW TEOMETPUU U JIMHEHHOU

anreopsbl.

BBenenue B MaTeMaTUUECKUN aHATN3.
[Ipon3BoiHAS U €€ MPUIIOKEHUSI.
Heomnpenenennsiil 1 onpeneaeHHbIA HHTETPAIIBL.
DyHKIUHA HECKOJIBKUX MEPEMEHHBIX.

HuddepenunanbHble ypaBHEHUS




Psner.

TCOPI/ISI BepO}ITHOCTefI. MaremaTtudeckas CTaTUCTHKA.

5. IlepeueHr wu3maHUN, KOTOpPBIE PEKOMEHIYETCS MCIOJIb30BaTh IIPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

11\/@11 bubnuorpaduyeckoe onucanue Mecto noctyna
1 Beicmias matematuka. [lonnsiii kype B 2 1. [llunayes B.C.

Kuura M.: IOpaiir , 2019 ObC "FOPAIT"
2 Kypc ananutnyeckoil reoMeTpuu 1 JMHEHHOMN areOpsbl

Bexnemumes JI.B. Kuura CI16.: Jlans , 2020 9bC "JIAHB"
3 Beoicmiast marematuka B 3 1. byrpos f.C., Hukonsckuit C.M.

Kuura M.: IOpaiir , 2019 OBC "IOPAUT"
4 Kpatkuii kypc Maremarnueckoro ananusza bepmant A.@.,

Apamanosuu W.I'. Kaura CII6.: Jlans , 2010 9bC "JIAHB"
3) Beoiciiast MaTemaTKa B ynpaxHeHUsIX U 3aaadax. Y.1, 2. Jlanko

ILE., ITonos A.T., Kosxesuukona T.5I. Kuura M.: Onukc: Mup | bruo-ka POAT

u O6pazoBanue , 2015
1 Beoicmiast marematuka. 3agaunuk. byrpos S.C., Hukonbckuii

C.M. Kuura M.: FOpaiit , 2019 OBC "IOPAUT"
2 3agaunuk 1o BeIiciieil MateMaruke [lunaues B.C. Kaura M.:

Beicmas mkona , 2009 bu6-ka POAT
3 PykoBozicTBO K penieHuto 3ajad o MaTeMaTHYeCKOMY aHaIU3y

3anoposxen I'.1. Kuura CII6.: Jlans , 2014 9bC "JIAHB"
4 CripaBOYHUK 10 MaTEMaTUKE I HHKEHEPOB U yHaLUXCS

BTy30B Bponreiin U.H. Kuura CII6.: Jlaus , 2010 9BC "JIAHB"

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE€ MOTYT HCIOJIb30BAThCS IPHU
OCBOEHUU JUCUUILUIUHBI (MOYJIA).

1. Opunmansheiit caiit PYT (MUUT) — http://miit.ru/

2. Dnextponno-oubmmoteunas cuctema POAT - http://biblioteka.rgotups.ru

3. DnexTpoHHO-0MOMMoTeuHass cuctema HaydyHo-TexHudeckoil OuOIMOTEKU
MUWMUT - http://library.miit.ru/

4. TlouckoBeie cuctemMbl «AHaeke», «Googley Mt MOCTyna K TeMaTHYECKIM
UH(OPMAITMOHHBIM pecypcam

5.  DIeKTpoHHO-OMONMOTEYHas  cHcTeMa  m3jarenbcTBa  «JlaHb» -
http://e.lanbook.com/

6. DIeKTpOoHHO-OMOIMoTeuHas cucreMa ibooks.ru - http://ibooks.ru/

7. DnexkTpoHHo-6ubmmoTeunas cucrema «BOOK.RU» - http://www.book.ru/

8. DIIeKTPOHHO-0MOIMOTeUHAS cucremMa «ZNANIUM.COM» -



http://www.znanium.com/
9. DnekTpoHHO-6MONMOTeuHas cucteMa «IOPAWT» - http://www.biblio-
online.ru/

7. llepedyeHb  JHMIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOEeCnedYeHusi, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOO0XO0MMOTr0 JUIsl OCBOCHMSI JUCLUIUIMHBI (MOYJIS).

[IporpammHoe oOecriedeHre MO3BOJISET BHIMIOJHUTH BCE MPEAYCMOTPEHHBIC
y4eOHBbIM TUIAaHOM BHUbI y4eOHOU paboThl Mo AucuUILuInHE. Bee HeoOxoaumblie aiis
W3YYCHUS JUCIHHUIUTMHBI y4eOHO-METOINYECKUE MaTepUalbl pa3MEIeHbl Ha caiTe
akagemuu: https://www.miit.ru/.

[Ipu ocymiecTBieHMrn 00Opa30BaTENBHOTO TMpoIlecca MO  TUCIUIUINHE
UCIIOJIB3YIOTCSL  CIEAYIOMNUEe HMH(POPMAIMOHHBIE TEXHOJOTHMH, MPOrPaMMHOE
obecnieueHre 1 MHPOPMAIIOHHBIE CIIPABOYHBIE CUCTEMBI:

- Q7S TIPOBEACHHS JIGKIUH, JEMOHCTpAllMM TMPE3CHTAIMA | BEIACHUS
WHTEpaKTUBHBIX 3aHsATU: Microsoft Office 2003 u Baie.

- 1151 opOpMIIEHHST OTUETOB U MHOM nokymeHTanuu: Microsoft Office 2003 u
BEIIIIC.

- JJI BBIIOJHEHUS TEKYIIEro KOHTPOJsA ycneBaemMocTu: bpaysep Internet
Explorer 6.0 u BbI11IE.

- s caMocTosiTeNibHOM paboTel: bpaysep Internet Explorer 6.0 u Bsimie,
Microsoft Office 2003 u BbitIe.

Jlig ocyliecTBiIeHUs y4eOHOro Mpoliecca ¢ UCIOJIb30BAHUEM JUCTAHIIMOHHBIX
oOpa3oBaTeIbHBIX TEXHOJOTHM: omepanuoHHas cucteMa Windows, Microsoft
Office 2003 u Brime, bpaysep Internet Explorer 8.0 u BbIlie ¢ yCTaHOBJIEHHBIM
Adobe Flash Player Bepcun 10.3 u Bbitire, Adobe Acrobat.

8. OmmcaHne MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIUILTMHE (MOIYIIIO).

VYyeOHast ayauTOpusi JOJDKHA COOTBETCTBOBATh TPEOOBAHUSAM MOXKAPHOU
0€30MacHOCTM M OXpaHbl TpyJda II0 OCBELIEHHOCTH, KOJMYECTBY padboOunx
(MOCaI0UHbIX) MECT CTYJIEHTOB M KauyeCTBY y4eOHOM (ayAMTOPHOM) IOCKHU, a TaKkKe
COOTBETCTBOBATh YCJOBMSIM TOXapHOH Oe30macHOCTH.OCBEIEHHOCTh paboynx
MECT J0JKHA COOTBETCTBOBATH JieiicTByromnM CHullam.

KaOuneTsl ocHamieHsl cheAyromuM o0opyAoBaHUWEM, Hpubopamu U
pacxoAHBIMU MaTepualaMH, OOECHEUMBAIOIIMMU IPOBEACHUE IMPEAYCMOTPEHHBIX
y4€OHBIM IUIAHOM 3aHATUH MO AUCLHUILINHE:

- JUIsl IPOBEJICHUS JIEKIIUM U IPAKTUUECKUX 3aHATUI: pabouee MECTO CTYAEHTA



CO CTYJIOM, CTOJIOM, pabodee MECTO MPEnoJaBareist CO CTYJIOM, CTOJOM, TOCKOM,
MEJIOM WJI MapKepOM.

- JUIsl BBINOJHEHUS TEKYIIETO KOHTPOJIS YCIEBAaeMOCTH: pabodee MecTo
CTYJIEHTa CO CTYJIOM, CTOJIOM, pabodee MECTO MPETOJaBaTesi CO CTYJIOM, CTOJIOM.

- JUIS TIpOoBeNieHUs WH(POPMAIMOHHO - KOMMYHUKAITMOHHBIX-HHTEPAKTHBHBIX
3aHSATUN (npencraBieHuUs Mpe3eHTaIUH, rpaguyecKux MaTepuasos,
BUJICOMATEPHANIOB) TpeOyeTcss MyIbTUMEAMMHOE OOOpYyAOBaHUE: MPOEKTOP,
KOMIIBIOTEDP, SKPaH.

- JUIsl OpTaHMU3alliU CaMOCTOSATEIBHOM paboThl :pabouee MECTO CTYJEHTa CO
CTYJIOM, CTOJIOM, JIOCTYI B UHTEPHET.

Texunueckue TpeOoBaHUA K 000PYIOBAHHUIO JIJISi OCYIIECTBICHUS Y4eOHOTO
polecca ¢ UCMOIb30BAHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUM:

KOJIOHKHM, HayIIHUKKM WM BCTPOCHHBIM JWMHAMHUK (IJI1 y4yacTus B
aynukoH(depeHnuu);  MuUKpodhoH WM rapHutypa (WIS ydacTus B
ayJIMKOH(EPEHIINHN );

- U1 Beayuiero: kommbiotep ¢ mporeccopoM Intel Core 2 Duo ot 2 I'T'1y (mm
aHaJyior) u Bbiie, oT 2 ['6 cB0OOAHOM ONIepaTUBHOM MaMSITH;

- U1 CcTyneHTa: kKoMibloTep ¢ nporeccopom Intel Core 2 Duo ot 2 I'T1 (unm
aHasior) u Bbiuie, ot 1 ['6 cBOOOAHON ONepaTUBHOM MaMSITH.

TexHuyeckue TpeOOBaHUS K KaHajgaM CBsI3U: OT 128 KOMT/CEK UCXOMSIIEro
NOTOKa; OT 256 kOWT/cex BXoasumiero nortoka. [Ipum HMCMOab30BaHUM TPAHCIALMH
pabouero croyia pekoMeHayeTcs oT 1 MOMT/CeKk BXOASIIEro NoToka (AJisl CTyIeHTa).
Harpyska Ha kaHai JJIs KaXXJ0ro yYacTHHKa BeOMHapa 3aBUCUT OT HCIIOIb3YEMBbIX
BO3MOXKHOCTE BeOuHapa. Tak, ecnmu B BeOMHape IUTAHUPYETCS OJHOBPEMEHHO
WCITIOJIB30BATh 2 BUJCOTPAHCISAIMN B KOH(MEPEHIIUU U OAHY TPAHCIAINIO paboyero
CTOJIa, TO JUISI CTYJ€HTa peKOMEHIyeTCs OT 1.5 MOUT/CeK BXOAIIETO OTOKA.

9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

3auet B 1 cemectpe.
DK3aM€eH BO 2 cEMecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouyHblE MaTepualbl, TPUMEHAEMbIE MPHU MPOBEACHUU MPOMEKYTOUHON
aTTeCTaIllH, pa3pabaThIBAIOTCS B COOTBETCTBUHU C JIOKATHHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

3aBeayromui kadenpoit, mpodeccop,
1.H. kadenpsl «Briciias MmaTemMaTHKa u
€CTECTBEHHBIC HAYKI

CoracoBaHo:

3aenyromuii kadeapoir TC POAT
3aBenytomuii kadenpoit BMEH POAT

[Ipeacenarens yueOHO-METOIUYECKON
KOMHCCUU

b.I'. Muponos

A.A. JIokTeB
b.I'. Muponos

C.H. Knumos



