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1. OO1ue cBeieHUs O JUCHUIUIUHE (MOJTYJIE).

Ileapto  ocBoeHHs y4eOHOH JWCHMIUIMHBI «MaremaThka»  SBJSETCS
dbopmupoBaHue y 00y4arOmMMXCsl KOMIIETCHIIMI B COOTBETCTBHHM C TPEOOBAHHSAMU
CaMOCTOATENFHO  YTBEPXKIaeMoro oOpa3oBaTEeIbHOTO  CTAaHJApPTa  BBICIHIETO
oopazoBanusg PYT (MUUT) u npuobperenne umu:

- 3HaHWA OCHOB MaTEMaTHYCCKOTO ammapara, HeOOXOIUMOTO IS PEIICHUS
KaK TCOPETUUYCCKUX, TaK M MPAKTUYCCKUX 3a/1a4;

- yMEHUH CHOpMYIMPOBATh 33JIa4l IO CICIUAIBPHOCTH HAa MaTeMaTHYECKOM
S3BIKE;

- HAaBBIKOB MaTE€MaTUYECKOT0 UCCISAOBAHUS MPUKIATHBIX 3a/1a4.

2. Ilnanupyemsble pe3ynbTaThl 00yUYeHHs 110 AUCHUIUTHHE (MOJIYJIIO).

Ilepeuenp GopMUPYyEMBIX Ppe3yJHTAaTOB OCBOCHHMS  00pa30BaTEIbHOU
porpaMmbl (KOMIIETEHIINIA) B PE3yJIbTaTe 00YUEHHUS 10 TUCIHUIUINHE (MOIYIIO):

OIIK-1 - CnocobeH pemiath MH)XEHEpHbIE 3aJauyd B NpodeccHOHaTbHON
JESATEIbHOCTH C UCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAayK, MATEMaTU4YECKOTO
aHaJIn3a U MOJIEIIMPOBAHUS.

OOyuenune 1O JUCHUIUIMHE (MOJYJIO) TMPENojiaraeT, 4YTO IO €ro
pe3yiibTataMm oOydJaromuiics OyieT:

Baanern:
dbopMyIHpOBaTh MHXEHEPHBIC 3a]]a4l HA MaTEeMaTUHYECKOM YPOBHE

3HATH:
OCHOBBI BBICIIIEIl MATEMATUKHU

YMeTh:
MAaTEMaTUYECKUMHU METOJAMH PELICHUS MPAKTUYECKUX 3a7a4

3. O0beM TUCHUIIIUHBI (MOTYJIs).
3.1. O0mas Tpy10eMKOCTh AUCITUTUTHHBI (MOIYJIS).

O6mast TpyJOEMKOCTb AUCHUILIMHBI (MOJyJisi) coctaBisier 12 3.e. (432
aKaJeMU4ecKux yaca(oB).

3.2. OObem paucuUIUIMHBI (MOIynsi) B ¢GopMe KOHTAaKTHOM pabOThI
oOyyarommxcsi C  TeJaroruyeckuMu  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peanu3aiuu 00pa30BaTeIbHON MTPOTrpaMMbl HA MHBIX yCIIOBUSX,
IIPY MIPOBEJICHUN YICOHBIX 3aHITHI:



KomnuuectBo yacoB

Tun y4eOHbIX 3aHATHI Cemectp
Bcero
Nel Ne2
KonrakTHas paboTa Ipy poBeIeHUN YIeOHBIX 3aHATHH (BCETO): 48 32 16
B ToMm uncne:

3aHATHUSA JIEKIIUOHHOTO THUIIA 24 16 8
3aHATHSA CEeMUHAPCKOT0 TUIIA 24 16 8

3.3. O0beM AWCHUIUIMHBI (MOIYJisi) B (OpME CaMOCTOATEIHHON pabOThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW pabOThl OOYyYaIOMUXCS C
NEeIarorn4ecKuMi pabOTHUKAMH U (WJIH) JHUIIAMH, TPUBJIEKAEMBIMU K pealli3aliu
o0pa3oBaTenpbHOM MTPOrpaMMbl HAa  HMHBIX  YCIOBHUSX, TpU  TMPOBEACHUU
IIPOMEKYTOUHOM aTTecTalMu cocTapisieT 384 akageMuyeckux yaca (0OB).

3.4. Ilpu o0y4eHuu 1Mo MHIUBUIyATBHOMY Y4€OHOMY TUIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOy4YeHUH, 00BbEM JUCIUILUIMHBI (MOMYJs) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON pabOoThl 00yJaronuxcs, a Takxke B Gpopme
KOHTAKTHOM paboThl OOyYalOMUXCAd C MEJarorMuecCKUMH paObOTHUKAMHU U (WJIN)
JUIAMU, TIPUBJICKAEMBIMH K peai3aiii 00pa3oBaTEIbHOW MPOrpaMMbl Ha HHBIX
YCIIOBHSIX, TIPH MPOBEJICHUN TPOMEKYTOUHOH aTTECTAIIHH.

4. ConepxaHue AUCHUILIIAHBI (MOMYJIsS).

4.1. 3ausaTHs JIEKIIUOHHOTO THUIIA.

/ TemaTuka JIEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 [Pazgen 1 DneMeHTHI IMHEHHOM anredps

1.1. OnpenenuTeny BTOPOTO M TPETHETO MOPSAKOB, X CBOMCTBA M BHIYMCIICHHUE.

1.2. Penrenue cucteM JIMHEHHBIX ypaBHeHUi o Gopmynam Kpamepa.

1.3. ITonsaTue MaTpuisl. JleficTBUS HaJl MaTpULIAMH: YMHOKEHHE MaTPUIl HAa YHUCIIO, CII0XKEHUE U YMHOKEHHE
Martpul. TpaHCIIOHMpPOBaHUE MATpPULI.

1.4. Onpenenureny n-ro NOPsIKa, X CBONCTBA U BBIYUCICHUE. AnreOpanyeckue JOMOJTHEHNS 1 MUHOPHI.
1.5. O6parnas matpuna. Pemenne crcreM THHEWHBIX YpaBHEHHH MAaTPUIHBIM CIIOCOOOM.

1.6. Panr matpunpl. Berauciienue paara MaTpUITHI C TOMOIIBIO AIIEMEHTAPHBIX TpeoOpazoBanuii. Teopema o
0azrcHOM MuHOpe. [IoHATHE O PelIeHNH IPOU3BOIBHBIX CHCTEM JIMHEWHBIX ypaBHeHHU. Teopema
Kponekepa-Kanennu.

1.7. PemieHue mpou3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHeHUl MeTogoM 'aycca. IIponenypa HaxoxaeHUs
o0OpatHoii MaTpuIlbel MeTooM ['aycca.

2 |Pazmen 2 DneMeHTHI BEKTOPHOHU alreOphl 1 aHATUTHYECKOW T€OMETPHH

2.1. JIunetinbie omeparuu HaJ BeKTopaMu. JIMHEHHO He3aBUCHMBIE CHCTEMbI BeKTOopoB. basuc. Cucrema
KOOpJAWHAT.

2.2. JInnelHble omeparyy HaJl BEKTOpaMH B KOOpAMHATAX.

2.3. CxanspHOE IIPOM3BEACHUE B TPEXMEPHOM IIPOCTPAHCTBE U €ro CBOWMCTBA. [|yInHa BEeKTOpa. YTOI MEXIy
BeKTOpaMu. BekTopHOE U cMeIIaHHOE MMPOU3BEICHHS.

2.4. YpaBHEHUE THMHUU HA IUNIOCKOCTH.
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2.5. YpaBHeHHe MpsIMOil Ha TIOCKOCTH. Pa3nuynble BUIBI YpaBHEHUS NMPSIMOIL: 110 TOUKE U HAIIPABIIAIOMIEMY
BEKTOPY; IT0 ABYM TOYKaM; TOUKE M yIIIOBOMY KO3 QHUIHEHTY; B OTpe3Kax. Y paBHEHHE MPSIMON 0 TOUKE 1
HOpMabHOMY BekTopy. O0IIee ypaBHEHHE MPSIMOH Ha TUIOCKOCTH. YacTHBIE cirydan.

2.6. Yron Mexay IpsMbIMU Ha IJIOCKOCTHU. Y CIIOBHSI MAPaJUIEIbHOCTH U NEPIEHAUKYISIPHOCTH ABYX MPSIMBIX.
PaccTosiHue oT Touku 10 NpsIMOI.

2.7. KpuBbie BTOpOTO TOPSAKA: OKPYKHOCTb, JUIUIIC, TuniepOoia, mapadomna. X kaHOHHMYECKHE ypaBHEHUS,
IKCIEHTPUCUTET, (DOKYCHI, ACUMITOTHI, IUPEKTPHUCHI.

2.8. IlonspHbIe KOOPAWHATHI HA IUNIOCKOCTH, UX CBSI3b C JEKApTOBBIMH KOOPAWHATAMHU. Y paBHEHHUE JIMHUU B
MOJIAPHOM CUCTEME KOOPJUHAT.

2.9. YpaBHEHUE NOBEPXHOCTH B IPOCTPAHCTBE.

2.10. YpaBHeHHE MIIOCKOCTH. Pa3nuyHble BUIBI YPaBHEHUS IIOCKOCTU: IO TPEM TOUYKAM; 110 IBYM TOUKaM H
BEKTOPY KOJUIMHEAPHOMY ILUIOCKOCTH; TOYKE M JBYM BEKTOPAM KOJIITMHEAPHBIM IUIOCKOCTH; 110 TOUKE U
HOpPMaJIbEHOMY BEKTOpY; 00IIlee ypaBHEHHE, IUIOCKOCTH. YacTHBIC CITy4aH.

2.11. YpaBHEHUS JIMHUU B IPOCTPAHCTBE.

2.12. YpaBHeHus npsAMoOi B IpocTpaHCcTBe. PaznuuHble BUJIbI ypaBHEHUH MPSAMON: IO TOUKE U
HAaIpaBJIsIoNIEMy BEKTOPY; ABYM TOYKaM; OOIINE YpaBHEHUS ITPSIMOH.

2.13. Yron Mexay MIOCKOCTAMH; YTOJI MEXIY IPSIMBIMU; YTOJI MEXy IPSIMOM U IIIOCKOCTBIO. Y CIIOBUS
HapaneNbHOCTH U epIeHIUKYIIPHOCTH.

2.14. TIoBepXHOCTH BTOPOTO MOPSIIKa: cepa, ILIUIICOH I, TUIepOoIon Isl, mapadomonasl. LummmHaprndeckne
TTOBEPXHOCTH.

2.15. Hunuaapudeckue U chepruuecKkiue KOOPAUHATHI, HX CBSI3b C IEKAPTOBBIMU KOOPIUHATAMH.

Paznen 3 Bpeaenue B MaTeMaTHYECKUM aHATU3

3.1. YucnoBast mociIeI0BaTeIbHOCTD, IPEIe YHUCIOBOM mocaenoBarenbHOCTH. CYIIeCTBOBAHUE MPEIea
MOHOTOHHOU OIpaHWYCHHOH mocienoBareabHoCTH. Yucno e. HatypanpHerit morapugm.

3.2. llpeaen GhyHKIMU B TOUYKE, OAHOCTOPOHHME ITpeneibl. [Ipenen GpyHknny Ha OeckoHeTHOCTH. beckoHeuHO
MaJible (YHKIHUU U UX cBOMcTBAa. OCHOBHBIE TEOPEMBI O MIpeaeax.

3.3. beckoHe4yHo OouibIHe (GYHKIUU U UX CBOWCTBA. CBSI3b MEXIy OCCKOHEYHO OOJIBIIUMH U OSCKOHEYHO
MasbiMu GyHKIusAMU. CpaBHEHHE OSCKOHEYHO MaJIbIX. JKBHBAJICHTHBIC OSCKOHEYHO MaJIbIE.

3.4. HenpepbIBHOCTH (DYHKIMH B TOUYKE. HepephIBHOCTE OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHH.
HenpepbIBHOCTH CyMMBEI, TPOU3BEACHHUS, YACTHOTO U CYIIEPIIO3UIIUN HEMPEPHIBHBIX () YHKIIHHA.

3.5. OTHOCTOPOHHSS HEMPEPHIBHOCTE. TOYKH pa3phiBa (YHKIUU M UX KIacCU(DUKAIUS.

3.6. ColicTBa (h)yHKINH, HEIPEPHIBHBIX HA OTPE3KE: OTPAaHUICHHOCTD, CYIECTBOBAaHHE HAMOOIBILETO U
HaUMCHBIIETO 3HAYCHUH, CYIIIECTBOBAHNE IIPOMEKYTOYHOTO 3HAUCHHS.

Paznen 4 luddepennmansaoe ucurciaeHue GyHKIMA OJHOW MIEPEMEHHON U HECKOJIBKHUX
TIEPEMEHHBIX

4.1. TlpousBoaHas (yHKIIMH, €€ TCOMETPUICCKUI 1 (hru3ndecKuil cMbICi. [Ipou3BOAHAS CYMMBEI,
NPOU3BENCHHS M YaCTHOTO (hYHKIIUH.

4.2. Ilpon3BoiHbIE OCHOBHBIX AJIeMEHTapHBIX (QyHKIuH. [IponsBoanas cnoxuol ¢pynkumu. [IponsBonHas
o0paTHOM (QYHKIHH.

4.3. Mnddepennman pynkuun. ['eomerpuueckuii cMmpicn aupdepennnana. THBapuaHTHOCTH ()OPMBI IIEPBOTO
muddepenumana. [pumenenns muddepenmana K MpUOIIKSHHBIM BEIYUCICHUSM.

4.4. TIpousBoaHsie U tuddepeHIraIsl BEICINX mopsakos. @opmyna JleOxuma.

4.5. Teopemsl Pomst, Jlarpamka, Komm. ITpasuno Jlomurarns.

4.6. ®opmyna Teitnopa ¢ octaTouHbIM WieHOM B popme Jlarpanxka.

4.7. llpencrapnenue GyHKIMN eXpx, sinX, cosx, In(1+x), (1+x)"a; mo dhopmysne Teitnopa. [TpumeHenue
dhopmysel Teitnopa K IpUOIHKEHHBIM BBIYHCICHUSIM.

4.8. MoHoTOHHBIE QyHKIIMH. TeopeMbl 0 BO3pacTaHUU M yOBIBaHUH (DYHKIIMH Ha MHTEPBAJIE.
4.9.9xcrpemymsl pyaknnn. Heobxonumele ycnoBus skctpeMyma. OThICKaHHE HAUOOJBIIETO 1 HANMEHBIIETO
3Ha4eHUH (YHKINU HA OTPE3KE.

4.10. BeITyKIJIOCTh ¥ BOTHYTOCTB Tpaduka QyHKIuN. Touku meperuoda.

4.11. AcuMOTOTHI KPUBBIX: BEPTUKAIbHbIE, TOPU30HTAIbHbIE U HAKJIOHHBIE.
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4.12. Obuias cxema ucciieioBanus QyHKIUK U TOCTPOEHHE ee rpaduka.

4.13. ®yHKIIMN HECKOJBKHX MEPEMEHHBIX; 00IaCTh ONpeeeHus, criocoos! 3ananus. [Ipenen Gpynkuum B
Touke. HerpepbIBHOCTS.

4.14. YacTHbIe TPHUpPAIIECHHS U YacTHBIE IPON3BOTHEIE. | €OMETPUYECKUH CMBICT YaCTHBIX MPOU3BOAHBIX
(YHKIMH ABYX ITEPEMEHHBIX.

4.15. TonHoe npupariieHue U nmoyHeid auddepeniman. KacarenbHas MI0CKOCTh U HOPMaJTb K IOBEPXHOCTH.
['eomeTpuyeckuii cmbici nosiHoro nuddepeHimana GyHKIUU IBYyX NEPEMEHHBIX.

4.16. ITpubamKeHHbIC BRIYACICHUS ¢ IOMOIIBIO TOJHOTO quddepeHnnana.

4.17. YactHble npou3BojHbIe U AuddepeHInalbl BRICUIUX MOpsIkoB. TeopeMa o He3aBUCUMOCTH YaCTHBIX
MIPOM3BOAHBIX OT MOPsAAKA AN HEepeHINPOBAHNS.

4.18. DkcrpemMyMbl PYHKINT HECKONBKUX IepeMeHHBIX. HeoOxomumble ycnoBus. @opMyarpoBKa
JOCTaTOYHBIX YCIOBHH.

4.19. YcnoBHbIl 3kcTpeMyM. MeTton MHOkuTenen Jlarpanxka.

4.20. Ilpon3BogHas IO HAIPABICHUIO U TPAJUCHT; UX CBS3b. | eoMeTpudecKknuil 1 GU3NIECKUNA CMBICI
rpajiueHTa.

Paznen 5 HeonpeneneHHbIN U ONPeACICHHbBIA UHTETPaIbl

5.1. IlepBoobOpaznas Gpynkuus. HeonpeneneHHbII HHTETpa, ero cBoiicTa. Tabmuia HHTErpajos.
HemnocpencreHHoe uaTerpupoBanue. MIHTerpupoBaHue MoJACTaHOBKOH (3aMeHa TIEPEMEHHO ) U TI0 YaCTsM.
5.2. aTerpupoBanme painOHAIBHBIX (DYHKIUH ITyTeM pa3IoKEeHHU Ha IPOCTEHIIIHE APOOH.

5.3. MHTerprpoBaHie HEKOTOPHIX KIIACCOB TPUTOHOMETPHUIECKUX (DYHKIIHH.

5.4. VIHTerpupoBaHue HEKOTOPHIX KJIACCOB MPPAIMOHATBHBIX (DYHKIHH.

5.5. OnpeneneHHbli HHTETpal Kak Mpezesl HHTerpajibHoi cyMMbl. OCHOBHBIE CBOMCTBA ONPEAEIECHHOTO
WHTErpaa.

5.6. IIpou3BoHast MHTETpalla 1o NepeMEeHHOMY BepxHeMy npeneny. @opmyna HetotoHa-Jleiibnuna.

5.7. Boluucienue onpeneseHHOro HHTerpaia: MHTErPUPOBAHUE 110 YaCTSIM U MOJACTAHOBKOM.

5.8. IIpubimxeHHOE BEIYUCICHHUE ONPEISIIEHHOTO HHTETpaa: popMyIIsl IPIMOYTOJIBHUKOB, TPAIeuil 1
CumMrcoHa.

5.9. HecoOcTBeHHBIE HHTETPAJIBI.

5.10. TIpumoskeHHsI OTPENIEIEHHOTO HHTETpalia K BEIYHCICHUIO TUIOIIAACH IITOCKUX (PUTYD, JITHH OyT KPUBBIX,
00BEMOB | TUTOMIACH TOBEPXHOCTEH TN BPALICHUS.

Paznen 6 O6bIkHOBEHHBIC TU(GEepeHIIaTbHBIC YPAaBHEHUS

6.1. 3amaum, npuBOAIIME K OOBIKHOBEHHBIM i depeHnnanbsHbM ypaBHeHHIM. OObIKHOBEHHbBIE
muddepenumansHble ypaBHeHHs (OCHOBHBIE TIOHSTHS U onpenenenus). 3aaaya Komm aist
nuddepeHmanbHOro ypaBHEHHsI IEPBOTo Mopsijika. Teopema CyIecTBOBaHUS U €MHCTBEHHOCTH PEILICHUS
3amaun Komu (6e3 mokaszaresbcrsa). [ToHsTre 00 0011eM, 4aCTHOM U 0COOOM PEIICHUAX

g epeHIHaTbHBIX YpaBHEHUH.

6.2. OCHOBHBIE KJIaCCHl YPaBHEHUII IIEPBOTO TTOPSAAKA, HHTETPHUPYEMbIE B KBAIpaTypax: yPaBHEHHS C
Ppa3AeNoNMICS TIEPEMEHHBIME, OJJHOPOHbIC, IMHEIHbIE, ypaBHEH!UsI bepHyIy, ypaBHEHHS B TOJTHBIX
muddepeHnratax.

6.3. T'eomMeTpryeckast UHTEpIIpeTalus penieHui AudepeHInaIbHbIX YpaBHEHUH IEPBOTO MOPSIIKa.
Uucnennsle MeTOIbI penienus 3anaun Komm: merox Ditnepa, meton Pynre—Kyrra.

6.4. IuddepeHnnanbubic ypaBHEHHUS BBICIIUX MOPsAKoB. 3anadya Komu. Teopema cymiecTBOBaHUS U
€/IMHCTBEHHOCTH peuleHus 3a1aun Komm. YpaBHeHUS, JOYCKarONe TIOHMKEHUE MOPSIIKa.

6.5. JIuneitapie mudepeHranbabe ypaBHeHN. [[oHATHE 0OMHOPOAHOTO W HEOAHOPOIHOTO YPABHEHUS.
Jluneitasie ogHOpoaHbIe AU depenmnansasie ypaBaeHus. CucrtemMa GyHIaMEHTAIBHBIX permeHuil. Obmee
pemienue. JInHEHHbIE OJHOPOJHBIE YPABHEHNMS C IOCTOSIHHBIMH K03() (QUIIMEHTaMH.

6.6. JIuHeitHbIe HEOTHOPOAHEIE TU(depeHINaNbHbIC ypaBHEHUS. TeopemMa 0 CTPYKType 0OIIero penieHusl.
Meron Jlarpanska BapualiMy IPOU3BOJIbHBIX OCTOSHHBIX. JINHEHHbIE HEOMHOPOAHBIEC YPaBHEHUS C
MTOCTOSTHHBIMU KO3 dUIieHTaMu. Y paBHEHHS C ITPaBOH YacThIO CIIEIMAILHOTO BUAA.

Paznen 7 Panpl
7.1.Yucnossie psasl. CxonuMocTh U cymMMa psifa. HeoOxomumoe ycioBue cxoauMoctu. JleiicTBus co
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CXOALTIMHUCS PATaMU.
7.2. UncnoBsble bl ¢ TOIOKUTEIBHBIMHI WieHaMH. JlocTaTouHble IpU3HAaKK: cpaBHEHUs, J{amambepa,
paaukanbHblil npusHak Komw, nHTerpansasiil npusHak Komm.

7.3.3naKomnepeMeHHbIe pAabl. AOCOTIOTHAS M YCIIOBHAsI CXOIMMOCTH. 3HaKo4epeaytomuecs psaabl. [IpuszHax
JletiOnuma.

7.4.®yukunonansHble paapl. O0nacTh cxonumocty. [loHsTHE paBHOMEpHOH cxoauMmocTu. Teopema
cxoaumoctu YeOrimena. Teopema. Beiiepmrpacca. CBolicTBa paBHOMEPHO CXOAALINXCS PATOB.
7.5.Crenennsie psiabl. Teopema Abens. Paguyc cxonumocTt. OCHOBHBIE CBOMCTBA CTENIEHHBIX PSJIOB.
7.6.Pa3noxenne QpyHkuuii B crenenusie psasl. Psg Teiinopa.

7.7 IlpuMeHeHne CTETIEHHBIX PSI0B K IPHOINKEHHBIM BBIYHCICHHSAM.

7.8. Psan @ypre. Paznoxkenne nepuoandecknx GyHKIui B psg Oypbe. DopMyarpoBKa yCIOBHA
Pas3JIoKMMOCTH B TOUKE.

7.9. Psanp1 @yphe It 4ETHRIX U HEUYETHBIX GyHKIMN. Pasnoxxenne B pag Oypbe HENepHOINIECKUX (yHKITHIA.

4.2. 3aHATHS] CEMUHAPCKOTO TUIIA.

[IpakTHueckue 3aHATHS

rJ[\J/-(_;I Tematuka MpakTUYECKUX 3aHITHI/KPATKOE COJEPIKAHUE

1 |PA3JAEJI 1 DnemenTsl TMHEHHON anreOpbl
HetictBus ¢ matpuniamu. Beraucienue onpeaenuresneil. Pemienre cucreM JUHEWHBIX YpaBHEHUM.

2 |PA3JIEJI 2 DnemeHThI BEKTOPHOU aareOphl U aHATUTUIECKON T€OMETPUH
[HeiicTBus ¢ BeKTOpamu. Y paBHEHUs MPSMOM U MIIOCKOCTH.

3 |PA3JIEJI 3 BBenenne B MaTeMaTUUYCCKHUI aHAIN3
Beruncienue npenenna GyHKINH.

4 |PA3JIEJI 4 uddepennmanbHoe ncuncienne GyHKIUN OAHON U HECKOJIbKUX MEPEMEHHBIX
Berunciienue mpou3BOAHOM ()YHKIIMK OJHOM MePeMEHHOMN. BhIYNCIIEHHE YACTHBIX MPOXU3BOIHBIX.

5 |PA3JIEJI 5 HeonpeneneHHbIM 1 ONpeIeICHHBIA HHTETPAJIbI
Brrancnenne HCOMPCACIICHHBIX U OIPCACICHHBIX HHTCI'PATIOB

6 |PA3JIEJI 6 O6bikHOBeHHBIE MU hepeHInaIbHbIe yPaBHEHUS
Pemenue nuddepeHmaibHbIX ypaBHEHUH

7 |PA3IEJI 7 Panet
I/ICCHCZ[OBaHI/Ie CXOIHUMOCTH YHUCIIOBBIX U (I)YHK]_[I/IOHEU'H)HBIX pAaa0B

4.3. CamocrosiTenbHas padoTa 00ydaroImuXCs.
No
Bun camocrosTensHO# paboThI
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1 [PA3JIEJI 1 DnemMeHTHI TUHEHHOM anreOps
CamocTosiTeNlbHOE H3YUeHHE OT/IENIBHBIX TeM yueOHOH TUTepaTyphl; padboTa co CIpaBOYHOM JINTEPaTypoii;
pa60Ta ¢ 0azamMn JAaHHBIX, I/IH(bOpMaHI/IOHHO-CHpaBO‘-IHI)IMI/I U IMOUCKOBBIMH CUCTCMAaMU, BBIIIOJIHCHHUC
KOHTPOJIFHOH pabOTHI; TOATOTOBKA K TEKYIIEMY KOHTPOJIO 3HAHUH W IPOMEXYTOUHOH aTrTecTanun. baser
JAHHBIX, HHPOPMAITHOHHO-CIIPABOYHbIE M TIOMCKOBBIE CHCTEMBI: [pasmeins 8,9] Jlureparypa: [1-6,8,9]

2 |DneMeHTHI BEKTOPHOU anreOphl U aHATUTUYECKON TeOMETPHH

CaMocCTOoSATENbHOE U3YUCHUE OTICIBEHBIX TEM YUeOHO!H INTepaTyphl; paboTa co CIPaBOYHOI TUTEPATypPOL;
paboTa ¢ 6a3aMu TaHHBIX, HH()OPMAITMOHHO-CIIPABOYHBIMH U TIOUCKOBBIMH CUCTEMAaMH;, BBITIOTHCHHUE
KOHTPOJILHON paOOTHI; MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH U IPOMEKYTOYHOH aTrTecTanuu. baser
JIAHHBIX, HH()OPMAI[HOHHO-CIIPABOYHBIE U TIOMCKOBBIE CHCTEMBI: [pa3aenst 8,9] Jluteparypa: [1-6,8,9]




n/n

Bua camocrositennbHOM paboTh

PA3/IEJI 3 BBeaeHue B MaTeMaTUUECKHUI aHAIN3

CamocCTosITeNIbHOE U3YUSHHE OT/ICIBHBIX TEM y4eOHOM ITUTepaTyphl; paboTa co CIPaBOYHON JIUTEPATYPOil;
pabora ¢ 6azamu 1aHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIMU M IOUCKOBBIMH CHCTEMAaMHU; BHIITOJIHEHHE
KOHTPOJIbHOM pabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHHIA U MPOMEKYTOUHOM aTTecTauu. bassl
JIAHHBIX, HH()OPMAI[HOHHO-CIIPABOYHBIE U MIOMCKOBBIE CHCTEMBI: [pa3aenst 8,9] Jluteparypa: [1,3-9]

PA3JAEJT 4 luddepenunanbHoe ucuucaeHre GyHKINUN OTHOM U HECKOJIBKUX MEPEMEHHBIX
CamocTosiTeNbHOe U3YUeHHE OT/IENIBHBIX TeM yueOHOH TUTepaTypbl; padboTa co CIpaBOYHOM JINTEPaTypoil;
pabota ¢ 6a3aMu JJaHHBIX, HHOOPMALIMOHHO-CIIPABOYHBIMH U TIOMCKOBBIMH CHCTEMaMHU; BBITIOJIHEHHE
KOHTPOJIBHOI paboThI; MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHHH U IIPOMEXXYTOUHOH aTTecTanuy. ba3sl
JaHHBIX, MHPOPMAIHOHHO-CIIPABOYHBIC M TIOMCKOBBIC CHCTEMBI: [paszmeinst 8,9] Jluteparypa: [1,3-9]

PA3JIEJI 5 HeonpeneneHHblii U ONpeIEICHHBINA HHTETPAJIbI

CamocTosTeNIbHOE H3YYCHHE OT/ICNIBHBIX TeM y4eOHOH IUTepaTyphl; padboTa co CIpaBOYHON JINTEPATYpPOii;
pabora ¢ 6a3amu JaHHBIX, ”HPOPMALMOHHO-CIIPABOYHBIMU M IOUCKOBBIMH CHCTEMaMHU; BBITIOJIHEHHE
KOHTPOJIbHOI paboThl; MOATOTOBKA K TEKYLIEMY KOHTPOJIIO 3HAaHUH U IPOMEXKYTOUYHOM aTrTecTaruu. bazbl
JIAHHBIX, HH()OPMAI[MOHHO-CIIPABOYHBIE U TIOMCKOBBIE CHCTEMBI: [pa3aensl 8,9] Jluteparypa: [1,3-9]

PA3JIEJI 6 O6bikHOBeHHBIE U depeHIInaTbHble YpaBHEHUS

CaMOCTOSsTeNIbHOE H3YYEHHUE OTIENbHBIX TeM y4eOHO! TTepaTyphl; paboTa co CIIPaBOYHOU JINTEPATYPOIi;
pabota ¢ 6a3aMu JaHHBIX, HHPOPMATHOHHO-CIIPABOYHBIMH U IOMCKOBBIMH CHCTEMaMHU; BBITOJTHEHHE
KOHTPOJIFHOH paboTHI; MOATOTOBKA K TEKYIIEMY KOHTPOJIO 3HAHUH U IPOMEXYTOYHOH aTTecTaruu. baser
JIAHHBIX, HH()OPMAI[HOHHO-CIIPABOYHBIE U TIOMCKOBBIE CHCTEMBI: [pasaessl 8,9] Jluteparypa:[1,3-9]

PA3JIEJI 7 Panet

CamocToaTenbHOE N3yUeHHE OTIEIFHBIX TeM YIeOHOH TUTepaTypsl; paboTa co CIIpaBOYHOM JTHUTEPaTypOi;
pabota ¢ 6a3aMu JJaHHBIX, HHOOPMALIMOHHO-CIIPABOYHBIMU U TIOMCKOBBIMH CHCTEMaMU; BBITIOIHEHNE
KOHTPOJIBHON pabOThI; TOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH M MPOMEKYTOYHOH aTTecTanuu. basbl
JAHHBIX, MH)OPMAIMOHHO-CIIPABOYHEBIE U TIOMCKOBBIE CHCTEMBI: [pasaeisl 8,9] Jlureparypa:[1,3-9]

[ToaroroBka Kk KOHTPOILHOU paboTe.

IToaroroBka kK MpOMEKyTOYHOM aTTECTALIMH.
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[ToaroroBka K T€KyIemMy KOHTPOJIIO.

4.4. ITpumepHbIi IEpeUYeHb TeM KOHTPOJIbHBIX padoT
DONeMEeHThl BEKTOPHOW anreOphl, aHATUTUYECKONM TE€OMETPUU U JIMHEHHOMU

anreOphl.

Beenenue B maTeMaTHYECKUN aHAJIN3.
[IponsBonHas u ee NPUIIOKEHMUS.
Heomnpenenenublii U ONpeesIeHHbIA NHTETPAJIBL.
DyHKIMY HECKOJIBKUX IIEPEMEHHBIX.
HuddepenunanbHbie ypaBHEHHUS

Psnwl.

5. IlepeueHp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIONb30BaTh IIPU

OCBOCHMH JTUCUHUILIIUHBI (MOIYJIs).

‘Ng

‘ bubnuorpaduueckoe onucanue ‘ Mecro nocryma ‘




/1

1 Bricimias matematuka. [lonnsiii kype B 2 1. [llunayes B.C.

Knnra M.: Opaiir , 2019 OBC "FOPAUT"
2 Kypc aHanutndeckoit reoMeTpuu 1 JTMHEHHON anreOpbl

Bexnemumes J[.B. Kuura CI16.: Jlans , 2020 9bC "JIAHB"
3 Bricmiag matematuka B 3 T. byrpos f.C., Hukonsckuii C.M.

Knura M.: IOpaiit , 2019 OBC "IOPAUT"
4 Kpatkuii kypc maTematndeckoro anainusa bepmant A.D.,

Apamanosuu W.I'. Kaura CII6.: JIaus , 2010 9BC "JIAHB"
5 Bricmias MaTeMaTuka B ynpaxxHeHusax u 3agaqax. Y.1, 2. Jlanko

ILE., ITonos A.T'., Kosxesuukona T.51. Kuura M.: Onukc: Mup | bru6-ka POAT
u ObpazoBanue , 2015

1 Bricmias matematuka. 3agaunuk. byrpos f1.C., Hukonbsckuit
C.M. Knnra M.: IOpaiir , 2019 OBC "FOPAUT"
2 3agaunuk 1o BeIcieil MateMartuke [llunaues B.C. Kanura M.:
Beicmas mkona , 2009 bu6-ka POAT
3 PyKOBOJICTBO K pelICHHIO 33424 IO MAaTEMaTHUYECKOMY aHATN3y
3anoposxen I'.1. Kuura CII6.: Jlans , 2014 9bC "JIAHB"
4 CripaBOYHUK 10 MAaTEMAaTUKE TSI MHKCHEPOB M YUAITUXCSI
BTy30B bponmreitn M. H. Kaura CII6.: Jlaus , 2010 9BC "JIAHB"

6. IlepeueHbr COBpeMEHHBIX TMpPO(PECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BAThCS MPHU
OCBOEHUU JUCHUIUIUHBI (MOTYJIST).

1. Odbunmaneueii caiitr PYT (MUUWT) — http://miit.ru/

2. DnexTponHo-OMOMMoTeuHas cucreMa POAT - http://biblioteka.rgotups.ru

3. DnexTpoHHO-OMOMMOTeUHas cuctemMa HaydHO-TexHHMYecKor OHOIMOTeKH
MUUT - http://library.miit.ru/

4. TlouckoBsie cuctembl «SHmekc», «Google» Mg MOCTyma K TEMaTUYECKUM
nH(OPMAITMOHHBIM pecypcam

5. DnekTpoHHO-OMONMOTEUHass  cucremMa  wu3jgarenscrBa  «Jlawb»y -
http://e.lanbook.com/

6. DyeKTpoHHO-O0MOIMoTeuHast cuctema ibooks.ru - http://ibooks.ru/

7. DnexTponHo-0nbanoreuHas cucreMa «BOOK.RU» - http://www.book.ru/

8. DIIeKTPOHHO-0MOIMOTeUHAS cucTemMa «ZNANIUM.COM» -
http://www.znanium.com/

9. DnexTpoHHO-6MONMMOTEuHas cucteMa «FOPAUT» - http://www.biblio-
online.ru/

7. llepedyeHb  JMIEH3UOHHOTO M  CBOOOJHO  pacHpOCTPAHSIEMOIO
MPOrpaMMHOr0 OOECHeYeHHs, B TOM YHCII€ OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHHUSI TUCIIUTITUHBI (MOTYJIsS).



[IporpammHoOe  obecnieyeHHe€  JOJDKHO — MO3BOJIATH  BBIIIOJIHUTH — BCE
MpPEeAyCMOTPEHHBIE YUEOHBIM IIJJAHOM BHABI Y4e€OHON pabOThl MO JUCHUIUIUHE
«Marematuka»: TEOPETHYECKUH KypC, NPAKTUUYECKUE 3aHATHsS, 3aJaHus Ha
KOHTPOJIbHYIO paboTy, TECTOBbIE M SK3aMEHAIIMOHHBIE BOIMPOCHI MO Kypcy. Bce
HEOOXOMMMBIC IS WM3YYCHUS TUCIUTUIMHBI Y4eOHO-METOIUYECKHE MaTepUabl
o0ObeMHEHbl B YUeOHO-METOAMYECKHN KOMIUIEKC U pa3MElIeHbl Ha caiite
yHuBepcuTeTa: http:// www.rgotups.ru/.

[Ipu ocyuiecTBieHMH 00pa3oBaTENbHOrO Mpolecca MO JAUCLMIUIUHE
UCIIOJIB3YIOTCS ~ CIEAYIOIHe HMHMOPMALMOHHBIE TEXHOJIOTHMH, MPOrpaMMHOE
oOecrieyeHue 1 HTHHOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- N7 TPOBEACHUS JIEKUWH, JIEMOHCTPAallUM TMpE3eHTAlMil W BeIeHUs
MHTEpaKTUBHBIX 3aHsATUN: Microsoft Office 2003 u Bbie.

- 1715 opopMIIEHHSI OTUETOB U MHOM nokymeHTanuu: Microsoft Office 2003 u
BBIIIIE.

- JUId BBINOJIHEHMS TEKYILIEro KOHTpOJis ycmeBaeMocTU: bpaysep Internet
Explorer 6.0 u BbI1IIE.

- IS caMocTosTeIpHON paboThl: bpaysep Internet Explorer 6.0 u Bbime,
Microsoft Office 2003 u Bbite.

Jliist ocymiecTBiIeHUs] y4eOHOT0 MPoIiecca ¢ UCTIOIb30BAHUEM JTUCTAHIIMOHHBIX
oOpa3zoBaTelbHbIX TEXHOJOTHM: omnepanuoHHas cuctemMa Windows, Microsoft
Office 2003 u BeIIe, bpay3ep Internet Explorer 8.0 u BbIlIe ¢ yCTaHOBJICHHBIM
Adobe Flash Player Bepcuu 10.3 u Boiie, Adobe Acrobat.

8. Omnucanue MaTepUarIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MpoIecca MO TUCHUILTHHE (MOIYIIIO).

VYyebnast ayauTopus JJODKHA COOTBETCTBOBATh TPEOOBAHUSM TIOKAPHOM
0e30macHOCTH W OXpaHbl TpyJa MO OCBEUICHHOCTH, KOJIWYECTBY pabodmx
(mocaIouHbIX) MECT CTYJICHTOB M KaueCTBY yueOHOM (ayIUTOPHOM) JOCKH, a TaKKe
COOTBETCTBOBATh YCIIOBUSAM TOXKapHOW Oe3onmacHOoCTH.OCBEMIEHHOCTh paboumx
MECT JIOJ>KHA COOTBETCTBOBATH JeicTByromuM CHullam.

Kabunetrsl ocCHameHsl CIEAYIOMMM  000pYyIOBaHWEM, MpUOOpaMU W
pPacXogHBIMH MaTepuajaMu, OOECICUYMBAIONIMMH TMPOBEICHUE TPEIYCMOTPEHHBIX
y4eOHBIM TUTAHOM 3aHSATHH 10 TUCITUATIIINHE:

- JIUISl TIPOBEICHUS JICKIIMA U IPAKTUYECKHUX 3aHATHI: pabodee MEeCTO CTyICHTa
CO CTYJIOM, CTOJIOM, pabouee MECTO IMpernojaBaTelis CO CTYJOM, CTOJIOM, JOCKOH,
MEJIOM I MapKepPOM.

- JUIS BBIMIOJHEHUS TEKYIIETO KOHTPOJISI YCIEeBaeMOCTH: pabodee MecTo
CTYZI€HTa CO CTYJIOM, CTOJIOM, paboyee MECTO MPENOoIaBaTeNsl CO CTYJIOM, CTOJIOM.



- I NpOBeJleHUs] MH(OOPMAIIMOHHO - KOMMYHUKAIMOHHBIX-UHTEPAKTUBHBIX
3aHATUN (mpeacTaBieHuUs Mpe3eHTaIUH, rpaduyecKux MaTepuasoB,
BUJICOMATEpUANIOB) TpeOyeTcss MyJIbTUMEAMIHOE O00O0pyJOBaHUE: IPOEKTOP,
KOMIIBIOTEP, IKPaH.

- JUTsl OpTaHU3AIUU CaMOCTOSTEIHLHOW paboThI :pabodee MECTO CTyASHTa CO
CTYJIOM, CTOJIOM, JIOCTYIl B UHTEPHET.

TexHuyeckre TpeOOBaHUS K OOOPYJOBAHUIO ISl OCYILIECTBICHUS Y4EOHOTO
MpoI1iecca ¢ UCMOIb30BaHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH:

KOJIOHKM, HAyIIHUKA WM BCTPOCHHBIM JAWMHAMUK (i1  y4acTus B
aynukoH(depeHiuu);  MUKpodoH WM rapHutypa  (uii yyactus B
ay TMKOH(EepeHITUN);

- It Benyiero: kommbiotep ¢ mpoieccopoM Intel Core 2 Duo ot 2 I'T'1y (wm
aHaJyior) u Bbiuie, oT 2 ['0 cB0OOOAHON ONEPATUBHON MaMSITH;

- JUIsl cTyJieHTa: KomnbeloTep ¢ npoieccopoM Intel Core 2 Duo ot 2 [T (wnm
aHasor) u Bbiuie, oT 1 I'6 cB0OOAHON ONEpaTUBHON MAMSITH.

Texnuyeckre TpeOOBaHUS K KaHajgaM CBsI3M: OT 128 KOMT/CeK UCXOMSIIEro
MoTOKa; OT 256 kOuT/cex BXozsmiero noroka. [Ipu HMCMOIB30BaHUM TPAHCIALUU
pabouero croia pekoMeHayeTcs oT 1 MOUT/cek BXOSIIEro MoToKa (sl CTyIeHTa).
Harpy3ka Ha kaHan JIs KaXJA0r0 y4acTHHUKA BeOMHapa 3aBUCUT OT HCIIOIb3YEMBbIX
BO3MOXXHOCTEH BeOuHapa. Tak, ecnu B BeOMHApe IUIAHUPYETCS OJHOBPEMEHHO
WCIIOJIB30BaTh 2 BUACOTPAHCIANNYN B KOH(OEPEHIIMU U OJIHY TPAHCIAINIO pabouero
CTOJIa, TO JJISI CTYJICHTAa peKOMEHIyeTCs OT 1.5 MOUT/CeK BXOJSIIETO MOTOKA.

9. ®opma nMpomMeKyTOYHOM aTTEeCTAIUU:

3auyeT B 1 cemecTpe.
DK3aM€H BO 2 CEMECTPE.

10. OneHoYHBIC MaTEpHUAIBI.

OueHouyHbIE MaTepUalibl, TPUMEHSAEMBIE NPU NPOBEACHUU IMPOMEKYTOUHOU
aTTeCTalllM, pa3pabdaThIBAlOTCA B COOTBETCTBUU C JOKAIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

3aBeyromui kadenpoit, mpodeccop,
1.H. kadenapsl «Beiciias MmaremMaTika u
€CTECTBEHHBIC HAYKI

CorJjiacoBaHo:

3aBenytomuii kadenpoit YTII POAT
3aenytromuii kadpenpoit BMEH POAT

[Ipencenarens yueOHO-METOIUUECKOMN
KOMUCCHH

b.I'. Muponos

I'.M. buneunxko

b.I'. Muponos

C.H. Kinmumos



