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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

[lenbto  ocBoeHHMsS  y4eOHOW  JMCIUIUIMHBI  «MareMaThkay  SBISCTCS
dbopMupoBaHHe y 00yYaIOIMIUXCS KOMITETEHIIUH B COOTBETCTBUU C TPEOOBAaHUSMU
CaMOCTOSITENIFHO ~ YTBEPXKIaeMOro  00pa30BaTENBHOTO  CTaHAApTa  BBICIIETO
obpazoBanus PYT (MUUT) u npuoGpeTeHne nmu:

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

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

- HAaBBIKOB MaTEeMAaTHYCCKOTO MCCIICTOBAHMUS PUKIIATHBIX 3a1a4.

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

[lepeuenp (GopMupyeMBIX pPeE3yJbTaTOB OCBOCHHUS  0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-2 - Crioco6eH NpUMEHATh COOTBETCTBYIONINH (PU3UKO-MaTeMaTUIECKHIA
anmapar,  METOJIbl  aHajuuM3a M MOJCIMPOBAHUA,  TEOPETHYECKOIO M
HKCIEPUMEHTAIBHOIO UCCIIEI0OBAaHUS MPU PELICHUH TPO(ECCUOHANIBHBIX 33]1a4;

YK-1 - CnocobeH ocCymiecTBIsITh TMOUCK, KPUTHUYECKHN aHaau3 U CHHTE3
uH(pOpMaIUK, NPUMEHSITh CUCTEMHBIN MMOAXO JIJISl pEIICHUS MOCTAaBJIECHHBIX 33/1a4.

OOydeHue 1O AUCHUIUIMHE (MOJIYJIO) TpeArnoiaraer, 4Yro T0 €ro
pe3yabTataMm oOyJaromuics OyeT:

Baagerts:
dbopMyIMpOBaTh HHKEHEPHBIC 3a]]a4l HA MAaTEMAaTHIECCKOM YPOBHE

3HaTh:
OCHOBBI BBICIIIEIl MATEMATUKH

YMerh:
MaTE€MaTHYECKUMU METOAAMHU PEIICHUS NPAKTUYECKUX 3a]1a4

3. O0beM TUCHUTUTMHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTb TUCITUTITNHBI (MOTYJIS).

OO6miass TpyaOeMKOCTh AUCHUILIMHBI (MOAIyJis) cocTaBisier 12 3.e. (432
aKaJeMHYeCcKuX Jaca(oB).

3.2. OOwvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu W (WIM)  JIMIIAMH,



IPUBJIEKAEMBIMH K pean3anuy 00pa3oBaTelIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
IIPU NPOBEJCHUHN YUYE€OHBIX 3aHITHI:

KonunyecTBo yacos
Tun yueOHBIX 3aHATUI Cemectp
Bcero
Nel Neo2
KoHTtakTHas paboTa npu NpoBEACHUN yU4SOHBIX 3aHITHH (BCETO): 48 32 16
B tom unce:
3aHATHUS JEKIIMOHHOTO TUIIA 24 16
3aHATHUSI CEMUHAPCKOTO TUIIA 24 16

3.3. O0beM AUCHMUIUIMHBI (MOJYJisi) B (OopMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0y4aromuxcsi ¢
neJaroru4eckuMy paboTHUKaMH U (W) JUIAMU, TIPUBJICKAEMBIMHU K pealn3aluu
oOpa3oBaTeNbHOM  MpPOTpaMMbl  HA  HHBIX  YCJIOBHSX, TP  MPOBEIACHUU
IIPOMEKYTOUHOM aTTeCTallM cocTaBiisAeT 384 akaJeMUyecKux yaca (0OB).

3.4. IIpu oOy4yeHHnH MO UHIMBHUIYAIIBHOMY y4€OHOMY IIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOyYE€HUHU, 00BbEM TUCHMIUIMHBI (MOIYJISI) MOXKET OBITh peaTn30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B Ghopme
KOHTaKTHOW paboThl OOyYaromuxcsl ¢ MeAarornuecKuMu pabOTHUKAMH M (WJIN)
JUIAMU, TIPUBJICKAEMBIMH K peau3aiii 00pa3oBaTEIbHOM MPOTpaMMbl Ha MHBIX
YCIJIOBUSIX, TPU MPOBEAECHUU IPOMEKYTOUHOM aTTeCTALINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAaHUC
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1 [Pa3zgen 1 DneMeHTHI JIMHEHHON anreOpsl

1.1. OmnpenenuTeny BTOPOTO U TPETHETO MOPSIIKOB, MX CBOMCTBA U BHIYMCIICHUE.

1.2. Peenue cucteM JIMHEHHBIX ypaBHeHHUH 1o ¢popmynam Kpamepa.

1.3. ITonsarue matpuipl. JlefcTBUS HaJ MaTpUIAMU: YMHOKEHHE MaTPHIL Ha YUCIIO, CII0)KEHHE ¥ YMHOXKEHHE
Marpull. TpaHCIOHMPOBAaHHE MATPUIIL.

1.4. OnpenenuTeny n-ro Mopsiika, NX CBOMCTBA U BBIYMCIICHHE. AllreOpandecKue JOIOIHEHNS! 1 MUHOPBHI.
1.5. O6patHas matpuna. Pemenne cucteM JTHHEHHBIX YpaBHEHHH MaTPHYHBIM CIIOCOOOM.

1.6. Panr matpuiiel. Berarcnenue panra MaTpHIIbl ¢ IOMOIIBIO AJIEMEHTapHBIX MpeoOpa3oBanmii. Teopema o
6asnucHoMm MuHOpE. [ToHATHE O PENICHNN POU3BOJIBHBIX CHCTEM JIMHEHHBIX ypaBHEeHUH. Teopema
Kponexepa-Kanemnm.

1.7. Pemienre mpou3BOIBHBIX CUCTEM JIMHEWHBIX YpaBHEeHHM MeTosioM ["aycca. [Tpouenypa HaxoxaeHUs
obpaTHOW MaTpulpl MeTooM [aycca.
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Pa3znen 2 DnemeHTHl BEKTOPHOU anreOpbl M aHATUTHYECKON T'€OMETPUN

2.1. JIuneiinble onepamyy HaJ BeKTopaMHu. JInHeHO He3aBUCHMBIE cUCTeMBl BeKTopoB. basuc. Cucrema
KOOpJAMHAT.

2.2. JIuneiiHble onepanuy Hajl BEKTOpaMH B KOOpIUHATaX.

2.3. CxansipHO€E IIPOU3BEACHUE B TPEXMEPHOM TPOCTPAHCTBE U €ro cBOiicTBa. [linHa BeKTOpa. YTOI MEeXIy
BEeKTOpaMH. BekTopHOe U cCMeIaHHOE IPOU3BEICHHUS.

2.4. YpaBHeHHE IMHUH HA TIOCKOCTH.

2.5. YpaBHeHue npsMoil Ha IIOCKOCTH. Pa3nnyHble BUAbl ypaBHEHUS NPSIMOM: IO TOUKE U HAIPaBIAIOLIEMY
BEKTOPY; MO AByM TOYKaM; TOUKE U YIIOBOMY KO3(D(HUINEHTY; B OTpE3Kax. Y paBHEHHE IPSAMOH 10 TOUKE U
HOpMaJbHOMY BekTopy. Ob1iee ypaBHEHHE IIPIMON Ha IIIOCKOCTH. YacTHBIE CIydan.

2.6. Yron Mexmy IpsSIMBIMH Ha INIOCKOCTH. Y CIIOBHS MApaUIEITbHOCTH U IIEPIICHANKYISIPHOCTH JIBYX IIPSMBIX.
Paccrosinue OT TOUKH 10 IPSAMOA.

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

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

2.9. YpaBHeHUE NOBEPXHOCTH B POCTPAHCTBE.

2.10. YpaBHeHHE MIOCKOCTH. Pa3nmiyHble BUIBI ypaBHEHNUS IIIOCKOCTH: TI0 TPEM TOUYKaM; MO IByM TOYKaM U
BEKTOPY KOJUIMHEAPHOMY IUIOCKOCTH; TOUYKE U IBYM BEKTOpaM KOJUIMHEAPHBIM IIOCKOCTH; 110 TOUYKE U
HOPMaJIFHOMY BEKTOpY; 00IIiee ypaBHEHHUE, UNIOCKOCTH. YacTHBIE Cirydan.

2.11. YpaBHEeHHUsI TUHUH B IPOCTPAHCTBE.

2.12. YpaBHeHUs NpsIMOI B IPOCTpaHCTBE. Pa3nuyHble BUABI ypaBHEHHUH MPAMOI: [0 TOUKE U
HaIpaBJoLIeMy BEKTOPY; ABYM TOUYKaM; OOLIHME YpaBHEHUS MIPSIMOU.

2.13. Yroa Mexay TUIOCKOCTSIMU; YTOJl MEXKY MPSMBIMU; YTOJI MEXIY MPSIMOU U MIOCKOCTHIO. Y CIIOBUS
MapaiebHOCTH U IePIEeHIUKYIIPHOCTH.

2.14. TloBepxHOCTH BTOPOTO MOpsiaka: cepa, dJummIcoun 1, Tunepooaonsl, napadomousl. [{unuaapuueckue
TIOBEPXHOCTH.

2.15. llnnmuaapuyeckne u chepriaeckie KOOpAUHATEL, UX CBS3b C IEKaPTOBBIMH KOOPAMHATAMH.

Pa3znen 3 Beenenue B MmaTeMaTuyecKuil aHaIIN3

3.1. Uncnosas mocieoBaTeIbHOCTD, MPEIEN YNCIOBOH HociieioBaTebHOCTH. CylliecTBOBaHHE TIpeesa
MOHOTOHHOII OTpaHWYEHHON MocenoBaTenbHoCTH. Yncno e. HatypansHsii orapugpm.

3.2. lIpenen ¢pyHKIUHN B TOUKE, OAHOCTOPOHHUE npeessl. Ilpenen GpyHkimy Ha OeckoHeYHOCTH. beckoHedHo
Masible QYHKIUK U UX cBoicTBa. OCHOBHBIE TEOPEMBI O Ipe/ienax.

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

3.4. HenpepbIBHOCTH (DyHKIIMH B TOUKe. HenpephIBHOCTH OCHOBHBIX 3JIEMEHTapHBIX (QYHKIHH.
HenpepbIBHOCTE CyMMBI, TIPOU3BEICHHSI, YACTHOTO U CYNEPIIO3UIIUH HENTPEPHIBHBIX (DyHKIMIL.

3.5. OtHOCTOPOHHSS HENPEPBIBHOCTD. TOYKM pa3pbiBa GYHKIMU U UX KJIaCCU(PHUKALIISL.

3.6. CpoiicTBa (pyHKUMII, HETIPEPHIBHBIX HA OTPE3KE: OTPAHUYEHHOCTH, CYIIECTBOBAaHHE HAUOOJIBIIETO 1
HaMMEHBIIIEr0 3HaYeHHH, CyIIECTBOBAHNE TPOMEXYTOUHOTO 3HAUEHHSL.

Paznen 4 luddepennmanbHoe ncunciaeHne GyHKIUN OAHOM epeMeHHON U HECKOIbKUX

MEPCMCHHBIX

4.1. IIponsBoaHas pyHKIIUH, €€ TeOMETpHUIECKUI U pu3ndecknii cMbici. [Ipon3BoiHas CyMMEI,
MPOU3BEACHHS U YaCTHOTO (DYHKIIHUA.

4.2. Ilpon3BoiHBIE OCHOBHBIX dJIeMEHTapHBIX (yHKIMH. [IponsBoaHas cnoxuHol GpyHkumu. [IponsBoaHas
oOpaTHOW QYHKIMH.

4.3. Inddepennuan pynkuun. ['eomerpuueckuii cMpicn auddepennuana. IHBapuaHTHOCTH OPMBI IEPBOTO
muddepenunana. [pumenenns muddepenimana K MpUOIMKSHHBIM BEIUUCICHUSIM.

4.4. Ilponssonusie U quddepeHnans BeicINX nopsakos. @opmyna Jleitbnuna.

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

4.6. ®opmyna Telnopa ¢ OCTaTOYHBIM WieHOM B ¢opMme Jlarpamka.
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4.7. IlpencraBnerne GyHKINH eXpXx, sinX, cosx, In(1+x), (1+x)"a; mo ¢popmyne Teitnopa. Ilpumenenue
¢dopmyasl Teitnopa kK TPUOIMKEHHBIM BBIYHCIICHHSM.
4.8. MonoTonHbIe GpyHKINU. TeopeMbl 0 Bo3pacTaHUU 1 YObIBaHUM (DYHKIMH Ha HHTEpBAJIE.
4.9.9kcrpemymsl pyakuun. Heobxomumele ycnoBus skctpeMyMa. OThICKaHWE HAMOOJBIIETO M HAUMEHBIIIETO
3Ha4YeHUH QYHKINHU Ha OTPE3KeE.
4.10. BeimykiocTh 1 BOrHyTOCTb Tpaduka pynkunu. Touku nepernoda.
4.11. AcuMNOTOTHI KPUBBIX: BEPTUKAIBHBIE, TOPU30HTAILHBIC U HAKIIOHHBIE.
4.12. Obm1as cxeMa rccineoBaHus (pYHKINH U TIOCTPOCHHUE ee Tpaduka.
4.13. OyHKIMH HECKOIBKIX IEPEMEHHBIX; 00J1acTh OIpeeNieHus, cioco0s! 3axanus. [Ipenen pyHKunm B
Touke. HempepbIBHOCTS.
4.14. YacTHBIC pUpAIICHUS U YaCTHBIE IIPOU3BOAHEIC. | €OMeTpHIeCKH CMBICT YaCTHBIX MPOM3BOHBIX
(YHKIINH ABYX TTEPEMEHHBIX.
4.15. IonHoe mpupaiieHue U moaHbii nuddepenipan. KacatenpHast MI0CKOCTh M HOPMAIh K IIOBEPXHOCTH.
I'eomerpuyeckuii cMbici nosHoOro quddepernnana QyHKIUU IByX HepeMEHHBIX.
4.16. [TpuOaMKECHHBIC BRIYMCIICHUS ¢ IOMOIIBIO TOJHOTO quddepeHnuana.
4.17. YacTHble TPOM3BOAHBIE U AU PepeHIINaIbl BRICHIUX MOPsaKoB. TeopeMa 0 He3aBUCUMOCTH YacTHBIX
MPOU3BOJHBIX OT Mopsinka TuddepeHrpoBaHus.
4.18. DxcTpeMyMbl (QYHKIIMH HECKOIBKIX epeMeHHBIX. HeoOxoanmeie ycnoBus. @opMynupoBka
JIOCTaTOYHBIX YCIIOBHH.
4.19. Ycnoubll 3kcTpeMyM. MeTton MHOKuTenel Jlarpanxa.
4.20. [Tpow3BogHAS IO HATIPABIICHUIO W TPAIUCHT; UX CBA3b. | eoMeTpruiecknii u GU3NIECKUNA CMBICIT
rpajiueHTa.

5 |Pa3gen 5 HeonpeneneHHBIN 1 ONIPEACIICHHBIA HHTETPAJIbI
5.1. TlepBooOpa3nas ¢ynkuus. HeonpeneneHHblii HHTErpa, ero cBoWCcTBa. Tadiuia nHTerpasos.
Henocpencreennoe unterpupoBanue. HTErpupoBaHue MOCTAHOBKOMW (3aMeHa MepEMEHHOM) U 110 YacTsM.
5.2. lnTerpupoBaHue pandoHAIBHBIX QYHKIMH ITyTEeM pas3iioKeHHUs Ha MpocTeiiie Apoou.
5.3. lnTerpupoBaHne HEKOTOPBIX KIIACCOB TPUTOHOMETPUYECKUX (PyHKIMIL.
5.4. MHTErpupOBaHre HEKOTOPHIX KIACCOB HPPAIIMOHAIBHBIX () YHKITHIA.
5.5. OnpeneneHHbI HHTETPAJl KaK Mpeies UHTErpaabHOi cyMMbl. OCHOBHBIE CBOMCTBA ONPEAEICHHOTO
MHTETpaja.
5.6. [Ipow3BogHAsT MHTETpaNa IO IEpEMEHHOMY BepxHeMy npeneny. @opmyna Hetorona-JleiioHmmIA.
5.7. BeluuciieHue ONpeeleHHOr0 HHTEerpala: UHTErPUPOBAaHUE 110 YACTSAM U IOJCTAHOBKOM.
5.8. IIpubamkeHHOEe BRIYUCICHUE ONPEAETICHHOT0 HHTerpaia: (GopMyssl IPSIMOYTOIFHUKOB, Tpaneui u
CumricoHa.
5.9. Heco6cTBEHHbBIE MHTETPATIHI.
5.10. TIpunoxeHuns ONpeaeleHHOT0 HHTErpajia K BEIYUCICHHUIO IUIOMIa el MII0CKUX QUTYp, AIUH AYT KPUBBIX,
00bEMOB U TUIOLIAJIEH TIOBEPXHOCTEH TeJl BpaIlleHHUSI.

6 |Pasmen 6 OObIkHOBeHHBIE U] PepeHIINATHHBIC YPAaBHEHHS

6.1. 3agaun, mpuBOSIIKE K OOBIKHOBEHHBIM JU((hepeHINnaIbHBIM ypaBHEeHUIM. OOBIKHOBEHHbIE
muddepeHIratbHbIe ypaBHCHUS (OCHOBHBIC TIOHATHS U onpesencHus). 3anava Komu st
muddepeHIHaTbHOTO YpaBHEHHS IEPBOTO MopsAAKa. TeopeMa CyImecTBOBaHUS U €IMHCTBEHHOCTH PEIICHUS
3amaun Komu (6e3 qokazatenbctBa). [loHsATHE 00 00IIEM, YACTHOM B OCOOOM PEIICHUSIX
muddepeHnIraTbHbIX YpaBHEHUH.

6.2. OCHOBHBIE KJTaCCHl YPaBHEHHUH MTEPBOTO MOPAIKA, HHTETPUPYEMBIE B KBaIpaTypax: ypaBHEHHUS C
pa3AeIIoIUMICS IEPEeMEHHBIME, OTHOPOAHBIC, INHEHHBIE, YpaBHEeHUS! bepHyIUTH, ypaBHEHHUS B ITOTHBIX
muddepennnanax.

6.3. 'eoMeTpryeckast UHTEpIIpeTalus pelieHui A depeHIranbHbIX ypaBHEHHH TIEPBOTO MOPSIIKA.
Uucnennsle MeTo bl pelienus 3anaun Komm: meroa Ditnepa, meron Pynre—Kyrra.

6.4. IuddepeHuunansubie ypaBHEHUS BBICIIUX MOPsAKOB. 3anadya Komm. Teopema cymiecTBoBaHHS U
€/IMHCTBEHHOCTH pelieHus 3aaaun Komm. YpaBHEHUs, JOYCKalOLHe TIOHKEHUE TOPSIKa.

6.5. JIuneitnple nuddepennmanpaple ypaBHeHUS. [IoHATHE O JTHOPOIHOTO U HEOTHOPOIHOTO YpaBHEHUS.
Jluneitapie oqHOpOIHBIE MU hepeHInanbHbIe ypaBHeHUsA. CucTtemMa pyHIaMeHTATbHBIX pemrenuii. O0riee
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perenue. JInHeHbIe OTHOPOIHEIC YPaBHEHHUS € MOCTOSIHHBIMU KOG QHIIESHTaMH.
6.6. JIuneitnble HeoqHOpOHBIE T (epeHnnalbHbIe ypaBHEHHs. TeopeMa 0 CTPYKTYpe OOILIEero pereHusI.
Merton Jlarpanska Bapualyy Npou3BOJIEHBIX IOCTOSIHHBIX. JIMHEIHBIE HEOTHOPOIHBIE YPaBHEHUSI C
MOCTOSIHHBIMH K03(h(unreHTaMu. Y paBHEHNUS € TIPaBOi YaCThIO CIIEHAIBHOTO BH/IA.
7 |Pa3znen 7 Panmer
7.1.Yucnossie pagsl. CxoauMocTs B cyMMa psiaa. Heobxonmmoe ycmoBue cxonuMocTH. JledcTBus co
CXOIAIIUMUCS PATAMH.
7.2. YncnoBsle psAAbl ¢ MOJIOKHUTEIBHBIMA WIeHaMH. JlocTaTouHbIe IPU3HAKU: cpaBHeHHS, Jamambepa,
paaukanbHbli npusHak Koy, naterpanbubiil npusHak Komu.
7.3.3HaKomnepeMeHHbIe psnbl. AOCOMIOTHAS U YCIOBHASI CXOAMMOCTH. 3HaKodepeayromuecs psaabl. [Ipu3Hak
JleiiGHMnIA.
7.4.®yukunoHanbHbIe psiabl. O0nacT cxoquMocth. [loHsTue paBHOMepHOH cxoaumocTu. Teopema
cxoaumoctu Yeoniea. Teopema. Beliepiirpacca. CBOWCTBA paBHOMEPHO CXOMASIIMXCS PSIIOB.
7.5.Crenennsie psnpl. Teopema Abens. Panuyc cxonumoct. OCHOBHBIE CBOMCTBA CTENIEHHBIX PSJIOB.
7.6.Paznoxkenne GyHKIUH B cTeneHHbIC psaabl. Psin Teiinopa.
7.7 IlpuMeHeHNE CTENCHHBIX PSIOB K NPUOJIVKCHHBIM BBIYHCIICHUSM.
7.8. Pan @ypre. Paznoxenune nepuoandeckux GpyHkmii B psin Oypre. opMynupoBka ycIoBHi
Pa3I0KHUMOCTH B TOUKE.
7.9. Psanp1 @ypre 1 YSTHBIX U HEUSTHBIX QyHKIUH. Pasnoxenue B psag Oypbe HENepHoaMIecKiX (YyHKITHH.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
Ne
i TemaTuka MpakTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE
1 (PA3JIEJI 1 DnemeHThI TUHEHHOM anreOpsl
JHevictBus ¢ maTpuniamu. Beraucienue onpeaenuresneil. Pemenue cucreM JUHEHHBIX YpaBHEHHH.
2 |PA3JIEJI 2 DnemMeHTHl BEeKTOPHOMU alreOpbl U aHATUTUYECKONH T€OMETPUU
JeicTBus ¢ BEeKTOpaMu. YpaBHEHUs NPSMOM U MIIOCKOCTH.
3 |PA3/IEJI 3 Benenue B MaTeMaTHUYCCKUM aHAIN3
Berurcnenue npezena GyHKIHH.
4 |PA3JIEJI 4 Iuddepennmansaoe ucuucienne GyHKIUN OJHOW U HECKOIBKUX TePEMEHHBIX
Brrunciienne npon3BoaHON (GYHKIMK OJHOM MepeMeHHOH. Brrancinenne YacTHRIX IPON3BOAHBIX.
5 |PA3JIEJI 5 HeomnpeneneHHbIi 1 ONpeIeTIeHHbIH HHTETPaIbl
Breranciaenue HECONPECACICHHBIX U ONIPEACIICHHBIX MHTETPAJIOB
6 |PA3JIEJI 6 O6pikHOBEHHBIE MU hepeHIInanbHbIe ypaBHEHHUS
Pemenue nuddepeHranbHbIX ypaBHEHHHA
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 N3YUeHHE OTACIBFHBIX TeM YIeOHOH TUTepaTypsl; paboTa co CIIpaBOYHOI JUTEPaTypOi;
pabota c 6a3amMu JaHHBIX, HH(OPMAIIMOHHO-CIIPABOYHBIMHU M IOMCKOBBIMU CHCTEMAaMH; BHIITOTHECHHE
KOHTPOJIBHOH pabOThI; IOJATOTOBKA K TEKYIEMY KOHTPOJIIO 3HAHUH ¥ MPOMEKYTOYHOH aTTecTanuu. bassr




Bun camocrositensHOM paboTh

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

DJIEMEHTHI BEKTOPHOU aJIreOpbl M aHATUTHYECKOW T€OMETPUU

CamocTosITeIbHOE H3yUeHHE OTAENIBHBIX TeM YU4eOHOH TUTepaTyphl; paboTa co CpaBOYHOM JINTEPaTypoii;
paborta ¢ 6a3zamMu TaHHBIX, HTHOOPMALMOHHO-CIIPABOYHBIMH U IIOMCKOBBIMH CHCTEMaMH; BBITIOIIHEHHE
KOHTPOJIBHOM pabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOIIIO 3HAHUH U IPOMEXYTOUHOM aTTecTann. bassl
JAHHBIX, HHPOPMAITHOHHO-CIIPABOYHbIE M TIONCKOBBIC CHCTEMBI: [pasmeinsl 8,9] Jluteparypa: [1-6,8,9]

PA3/IEJI 3 Benenue B MaTeMaTHUYECKUM aHATN3

CaMOoCTOsITeNIbHOE U3yUeHUE OTCIbHBIX TeM yueOHOM auTepaTypsl; paboTa co CpaBOYHON JIUTEPATYPOi;
pabota ¢ 6a3aMu JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIMH U MOMCKOBBIME CHCTEMAaMIL; BBHITTIOTHEHHE
KOHTPOJILHOM paboThI; MOATOTOBKA K TEKYILIEMY KOHTPOJIFO 3HAHUI 1 MPOMEKYTOYHOMN aTTecTannn. bassl
JIAHHBIX, MH(POPMAI[MOHHO-CIIPABOYHEIE U TIOMCKOBBIE CHCTEMBIL: [pasaest 8,9] Jluteparypa: [1,3-9]

PA3JIEJI 4 Tuddepennmanbaoe ucurcienne GyHKIUU OJHOM U HECKOJIBKUX MEPEMEHHBIX
CaMocCTosITeIbHOE H3yUCHNE OTIENBHBIX TeM y4eOHOH JUTepaTypsl; padboTa co CpaBOYHON JINTEPATYPOL;
paborta ¢ 6a3zamMu TaHHBIX, HH)OPMALMOHHO-CIIPAaBOYHBIMH 1 TIOMCKOBBIMH CHCTEMAaMH; BBITIOITHECHHE
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 ONpeaeaeHHbI HHTETPaIbl

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

PA3JIEJI 6 O6bikHOBeHHBIE U depeHIInaTbHbIE YPaBHEHUS

CaMocCTosITeNIbHOE U3yUeHUE OT/ICIIbHBIX TeM yueOHOM auTepaTypsl; paboTa co CpaBOYHON JIUTEPATyPOil;
paborta ¢ 6a3zamu JIaHHBIX, HHHOPMAIMOHHO-CIIPABOYHBIMH U TIOMCKOBBIMH CHCTEMaMH; BBITIOJIHEHUE
KOHTPOJIbHOM pabOoThI; MOJr0TOBKA K TEKYIIEMY KOHTPOJIIIO 3HAHUN M MPOMEXYTOUYHO#H aTrecTaruu. baspr
JIAHHBIX, MH(POPMAI[MOHHO-CIIPABOYHBIE U IIOMCKOBBIE CUCTEMBI: [pasaenst 8,9] Jlutepatypa:[1,3-9]

PA3AEJI 7 Psaawl

CaMocCTOsITeNIbHOE H3YyUeHHE OT/IENIbHBIX TeM yueOHOM JTUTepaTypbl; padoTa co CPaBOYHOM JINTEPATYPOii;
pabota c 6a3amMH JaHHBIX, HH(OPMAIIMOHHO-CIIPABOYHBIMHU U TIOMCKOBBIMU CHCTEMAaMH; BBIITOJTHEHHE
KOHTPOJILHOM PabOThI; MOJATrOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH U ITPOMEXYTOUHOH aTTecTaun. basp
JIAHHBIX, HHOPMAIIMOHHO-CIIPABOYHbBIE U MIOUCKOBbIC cUCTeMBI: [pa3aenst 8,9] Jlureparypa:[1,3-9]

[ToaroToBka K KOHTPOJIBHOM paboTe.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

10

[ToaroroBka Kk TeKymeMmy 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. IlepeueHp wW3AaHUHN, KOTOPBIE PEKOMEHIYETCS HMCIOJIb30BaTh 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 ananutnueckoil reoMeTpuu U JMHEHHOMN areOpsl

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(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJB30BaThCS IPH
OCBOEHUU JUCUUILUIUHBI (MOYJIA).

) 1. Odunmanshsiii caiir PYT (MUUT) — http://miit.ru/

2. DaexTponHo-ombaunoreunas cucrema POAT - http://biblioteka.rgotups.ru

3. DnexTpoHHO-OMOMMOTeUHas cuctema HaydHo-TexHuueckoil OuOIMOTEKU
MUWMUT - http://library.miit.ru/

4. TlouckoBeie cuctemMbl «AHaeke», «Googley Mt MOCTyna K TeMaTHYECKIM
nH(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. DJIEKTPOHHO-0MOIMOTeUHAS cucrema «ZNANIUM.COM» -



http://www.znanium.com/
9. DnekTpoHHO-GMOMMOTeuHas cucteMa «FOPAUT» - http://www.biblio-
online.ru/

7. llepedyeHb  JHMIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOEecnedYeHusl, B TOM YHCIE€ OTEYECTBEHHOIO NPOU3BOJICTBA,
HEOO0XO0MMOTr0 JUIsl OCBOCHMSI JUCLUIUIMHBI (MOYJIS).

) IlIporpamMmmHOe oOecrniedeHHE JOJKHO TIO3BOJISITH  BBIMOJHHUTH  BCE
PEeTyCMOTPEHHBIE YYCOHBIM IUIAHOM BHIBI Y4eOHOW pabOThI MO IUCIUTUIMHE
«MaTemaTHKa»: TEOPETUYECKUI KypC, NPAKTUYECKUE 3aHATHUS, 3aJaHUS Ha
KOHTPOJIbHYIO Pa0OTy, TECTOBBIE M JK3aMEHAI[MOHHBIE BOIPOCHI MO Kypcy. Bce
HEOOXOJUMBIC /JIsi HM3yYeHUs AUCHUIIIMHBI Y4EeOHO-METOIUYECKHE MaTepHalIbl
o0beIMHEHb B YUeOHO-METOJMYECKHI KOMIUIEKC W pa3MelleHbl Ha caiite
yHuBepcuteTa: http://www.rgotups.ru/.

[Ipu ocyuiecTBieHnn 0Opa30BaTENBHOrO Ipoliecca MO  AUCLMILIMHE
UCHOJIB3YIOTCSL  CIEAyIolUe HH(OPMALMOHHBIE TEXHOJIOTUH, MPOTpaMMHOE
obecrniedyeHre 1 HHPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI:

- Ul TIPOBEACHHUS JICKIMH, JIEMOHCTpPAIMM TPE3CHTAUNA U BEACHHS
MHTEpakTUBHBIX 3aHsATUI: Microsoft Office 2003 u Bbiwe.

- 111 opOpMIICHHSI OTUETOB U MHOM nokymeHTanuu: Microsoft Office 2003 u
BBIIIIE.

- JUI BBINOJHEHUS TEKYILIEro KOHTpoJisi ycmeBaeMocTH: bpaysep Internet
Explorer 6.0 u BbI1IIE.

- s caMocTosITeNbHOM padoThl: bpaysep Internet Explorer 6.0 u Bbiie,
Microsoft Office 2003 u BbiwIe.

Jl7s ocymiecTBIeHNs yaeOHOTO MpoIiecca ¢ UCIOJIb30BAHNEM JUCTAHIIMOHHBIX
oOpa3oBaTeIbHBIX TEXHOJOTHM: omnepanuoHHas cucteMa Windows, Microsoft
Office 2003 u Boime, bpaysep Internet Explorer 8.0 u Bwime ¢ yCTaHOBJICHHBIM
Adobe Flash Player Bepcuu 10.3 u Boiie, Adobe Acrobat.

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

) YuebHas ayauTopusi IODKHA COOTBETCTBOBATH TPEOOBAHHUSAM IMOKAPHOM
0e30macHOCTH ¥ OXpaHbl TpPyAa IO OCBEIICHHOCTH, KOJUYECTBY pabodmx
(MOcaioYHbBIX) MECT CTY/ICHTOB U KaueCTBY yueOHO! (ayIUTOPHOI) TOCKH, a TaKKe
COOTBETCTBOBATh YCJOBUAM IMOXapHOM Oe3omacHOCTH.OCBEIIEHHOCTh PpadodYnX
MECT JO0JKHA COOTBETCTBOBATH JeicTByromuM CHullam.

KabuneTsl ocHaIlleHBl CIEIYIOIUM  O00OpyJAOBaHHWEM, NpuOOpaMu U



pPacXOJHBIMH MaTepuajaMu, O0eCIEYHBAIOIINMH MPOBEIACHUE TPEITyCMOTPEHHBIX
y4€OHBIM TUTAHOM 3aHSATHHI MO JUCHUIUIMHE:

- ISl IPOBEICHUS JICKIIMIA U MIPAKTUYECKUX 3aHITHI: pabodee MeCTO CTyIeHTa
CO CTYJIOM, CTOJIOM, pabodee MEeCTO IMpenojaaBaTelis CO CTYJIOM, CTOJIOM, JAOCKOM,
MEJIOM HJI MapKEPOM.

- JUIsl BBIOJHEHHUS TEKYLIEr0 KOHTPOJII YCHEBAEMOCTU: pabodee MeCTO
CTYJ€HTa CO CTYJIOM, CTOJIOM, pabodee MECTO PEMOJABATENS CO CTYJIOM, CTOJIOM.

- JUIS TIpOBeNIeHUs WH(POPMAIMOHHO - KOMMYHHUKAITMOHHBIX-HHTEPAKTHBHBIX
3aHITHH (mpencraBiaeHUs pe3eHTallul, rpaduueckux MaTepHuaoB,
BUJIEOMATEPUATIOB) TpeOyeTcss MyJIbTUMEIUNHOE OO0OpYJOBaHUE: MPOEKTOP,
KOMITBIOTED, IKPaH.

- JUIsl OpraHHU3alMu CaMOCTOSATEIbHON paboThl :pabodee MECTO CTyAEHTa CO
CTYJIOM, CTOJIOM, JJOCTYIl B UHTEPHET.

Texuuueckue TpeOOBaHUA K 00OPYIOBAaHHUIO MJIsl OCYIIECTBIEHUS Y4eOHOIO
Ipolecca ¢ UCMOIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHA:

KOJOHKHM, HAyIIHUKUM WM BCTPOCHHBIM JUHAMUK (I8 y4acTHs B
aynmuKoH(epeHiun);  MUKpopOH  WIM  TrapHuTypa  (uisi  ydactus B
ayJIMKOH(EPEHIINN );

- U1t Benyuiero: kommnbtotep ¢ mpoieccopoM Intel Core 2 Duo ot 2 I'T'1y (mm
aHasor) u Bbliie, oT 2 ['6 cB0OOIHOM OonlepaTUBHOM MaMSITH;

- UIs cTyJieHTa: komnbloTep ¢ npoieccopoM Intel Core 2 Duo ot 2 [T (wnm
aHasior) u Bbiuie, ot 1 ['6 cBOOOAHON ONepaTUBHOM MaMSITH.

Texunueckue TpeOOBaHUA K KaHallaM CBSI3M: OT 128 KOWT/CEK MCXOIAIIETO
MOoTOKa; OT 256 kOWUT/cex BXoAsmiero nortoxka. [Ipu HMCMOMB30BaHUM TPAHCIALUU
pabouero croia peKoMeHayeTcst OT 1 MOUT/CeK BXOASIIETO MOTOKa (I CTyACHTA).
Harpyska Ha kaHai JJIs KaXXJ0ro yYacTHHKa BeOMHAapa 3aBUCUT OT HCIOIb3YEMBbIX
BO3MOXHOCTel BeOuMHapa. Tak, ecnmu B BeOMHape IUIAHMPYETCS OJHOBPEMEHHO
WCITOJIB30BAaTh 2 BUIACOTPAHCIAINN B KOHGEPECHIIMU U OJHY TPAHCIISAINAIO paboyero
CTOJIa, TO JUIsl CTYAEHTa peKOMEeHayeTcst OT 1.5 MOUT/CeK BXOISAIIEr0 MOTOKA.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auet B 1 cemectpe.
DK3aM€EH BO 2 CEMECTpE.

10. OueHouHbIe MaTEpHUATIBI.

OueHouHble MaTepuaybl, TPUMEHSIEMbIE MPU MPOBEACHUH MPOMEKYTOUHOU

arrecraigum, p8,3pa6aTBIBaIOTCSI B COOTBCTCTBUU C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).






ABTOpBI

3aBeayromuii kadeapoi, mpodeccop,
1.H. kadenpsl «Briciias MmaTemMaTHKa u
€CTECTBEHHBIC HAYKI

JIuct corytacoBanus

3aenyromuii kadeapoir TBT POAT
3aBenytomuii kadenpoit BMEH POAT

[Ipeacenarens yueOHO-METOIUYECKON
KOMHCCUU

Muponos bopuc
I'yppeBuu

IO.H. I1aBnoB
b.I'. Muponos

C.H. Knumos



