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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-1 - CnocobeH pemaTh MH)XEHEpHbIE 3aJadyd B MPO(ecCHOHATBHON
JEATEIbHOCTH C MCIOJb30BAHUEM METOJOB €CTECTBEHHBIX HAYK, MaTEMATHUYECKOIO
aHaJIM3a U MOJIEIMPOBAHMS;

YK-1 - CnocobeH OCyHIeCTBIATh KPUTUYECKUH aHalu3 MpOOJIEeMHBIX
CUTYallMil HA OCHOBE CUCTEMHOTO M0JIX0/1a, BEIpA0aThIBATh CTPATETUIO IEUCTBHIA.

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

Baagerts:
dbopMyIHpOBaTh HHKCHEPHBIC 33]1a4l HA MaTEMaTHYECKOM YPOBHE

3HaTh:
OCHOBBI BBICIIIEIT MATEMATUKH

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

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

OO6miass TpyAOeMKOCTh JUCHUILIMHBI (MOAyJisi) cocTaBisier 12 3.e. (432
aKaJeMHYeCcKuX Jaca(oB).

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



IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeIbHOM MpOorpaMMbl Ha UHBIX YCIOBHSIX,
IIPU NPOBEJCHUHN YUYE€OHBIX 3aHITHI:

KonunuecTBo 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 ¢
NeJaroruaeckuMu paboTHUKaMH U (WJIKM) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeNpbHON  MpPOTpaMMbl HA  HMHBIX  YCJIOBUSIX, TMPH  MPOBEJICHUU
IIPOMEKYTOUHOM aTTeCTallM cocTaBiisAeT 384 akaJeMUyecKux yaca (0OB).

3.4. IIpu oOy4yeHHnH MO UHIMBHUIYAIIBHOMY y4€OHOMY IIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOYYe€HUHU, 00bEM TUCHUILUIUHBI (MOJYJISI) MOXKET OBITh pealn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJaroIIMXcs, a Takxke B Gopme
KOHTaKTHOW paboThl OOyYaromuxcsl ¢ MeAarornuecKuMu pabOTHUKAMH M (WJIN)
JUIAMU, TIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHONW MPOTrpaMMbl Ha WHBIX
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. Onpenenureny BTOPOro U TPETHETO MOPSAIKOB, UX CBOUCTBA U BBIYUCICHHUE.

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

1.3. Ilonatue MaTpunpl. [leiicTBUs HaJl MATPULIAMU: YMHOXKEHUE MaTPUL] Ha YHUCJIO, CJI0KEHNUE U YMHOKEHUE
MaTpull. TpaHCIOHMpOBaHUE MaTpUIL.

1.4. OnpenenuTeny n-ro Mopsiika, UX CBOMCTBA U BBIYMCIICHHE. AsreOpandecKue JIOTOTHEHUS 1 MUHOPBI.
1.5. O6patHas matpuna. Pemenne cucteM JTHHEHHBIX YpaBHEHHH MaTPHYHBIM CIIOCOOOM.

1.6. Panr matpuiiel. Berarcnenue panra MaTpHIIbI ¢ TIOMOIIBIO AJIEMEHTapHBIX Mpeodpa3oBanuid. Teopema o
6asrcHOM MuHOpe. IToHsATHE O pemeHnH TPON3BOIBHBIX CHCTEM JIMHEHHBIX ypaBHEeHUH. Teopema
Kponekepa-Kanennu.

1.7. Pemienre mpou3BOIBHBIX CUCTEM JIMHEWHBIX YpaBHEeHHM MeTosioM ["aycca. [Tpouenypa HaxoxaeHUs
obpaTHOW MaTpulpl MeTooM [aycca.
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Paznen 2 DnemMeHThI BEKTOPHON areOpbl M aHATUTHYECKOW T€OMETPHH

2.1. JIuneiinble onepanuu Haja BekTopamu. JIMHeHO He3aBUCUMEBIE CUCTEMBI BeKTOpoB. basuc. Cucrema
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 cCMellIaHHOE IPOU3BECHUS.

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 K03((HUINCHTY; B OTpE3Kax. Y paBHEHHE NPSMOH 110 TOUKE
HOpMaJlbHOMY BekTopy. Ob1iee ypaBHEHNE TPIMOHN Ha TIIOCKOCTH. YacTHBIE CIydan.

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

2.7. KpuBble BTOPOTO MOPSIIKA: OKPYKHOCTB, JIUIMIIC, TUIIepOoia, napadona. X kaHOHHYECKHe ypaBHEHUS,
9KCIIEHTPHCUTET, (POKYCBHI, ACUMITOTHI, TUPEKTPHUCHL.

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 TIIOCKOCTH. Pa3niuHble BUABI yPaBHEHHMS IFIOCKOCTH: TI0 TPEM TOUYKaM; MO ABYM TOYKaM U
BEKTOPY KOJUIMHEAPHOMY IUIOCKOCTH; TOUYKE U IBYM BEKTOpaM KOJUIMHEAPHBIM IIOCKOCTH; 110 TOUYKE U
HOPMaJIFHOMY BEKTOpY; 00IIiee ypaBHEHHUE, INIOCKOCTH. YacTHbIe cirydan.

2.11. YpaBHEHUS TUHUU 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 IIOCKOCTSIMH; YTOJ MKy MPSIMBIMU; YTOJI MEXKTY MPSAMOM U MIOCKOCTBIO. Y CIIOBUS
MapaieNTbHOCTH U TIePICHIUKYIISIPHOCTH.

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

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

Pa3znen 3 Beenenue B MaTeMaTuyecKkuil aHaIu3

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

3.2. IIpenen ¢yHKIIUN B TOUKE, OAHOCTOPOHHUE npenesnsl. [Ipenen pyHkimn Ha 6eckoHeuyHOCTH. beckoHeuHO
Masible QYHKIUK U UX cBoicTBa. OCHOBHBIE TEOPEMBI O Ipe/ienax.

3.3. BeckoHeuHO OoJIbIIME PYHKIIUU U UX CBOUCTBA. CBSI3b MEXKITYy OCCKOHEUHO OONBITUMH U OECKOHEYHO
ManbiMu GyHKIUIMU. CpaBHEHHE OECKOHEYHO MaJIbIX. DKBUBAJICHTHbIE OECKOHEYHO MaJlble.

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

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

3.6. CpoiicTBa pyHKIHMH, HEIPEPHIBHBIX HA OTPE3KE: OTPaHMYEHHOCTD, CYIIECTBOBAHHE HANOOIBIIETO U
HaMMEHBIIIEr0 3HaYeHHH, CyIIECTBOBAHNE TPOMEXYTOUHOTO 3HAUEHHSL.

Paznen 4 luddepennmanbHoe ncunciaeHne GyHKIUN OAHOM epeMeHHON U HECKOIbKUX

MEPCMCHHBIX

4.1. TTpon3BoaHas PYHKIIUH, €€ TeOMETPUIECKUH U pu3ndecknii cMbIci. [Ipon3BoHAS CYMMEI,
MPOU3BEACHHS U YaCTHOTO (DYHKIIHUA.

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

4.3. Inddepennuan pynkuun. ['eomerpuueckuii cmpicn quddepennnana. HBapraHTHOCTH (POPMBI IEPBOTO
muddepenunana. [pumenenns muddepenmana K MpUOIMKSHHBIM BEIUNCICHUSIM.

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

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

4.6. ®opmyna Telnopa ¢ OCTaTOYHBIM WiIeHOM B (hopme Jlarpamka.
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4.7. IlpencraBnerne GyHKINH eXpXx, sinX, cosx, In(1+x), (1+x)"a; mo ¢popmyne Teitnopa. Ilpumenenue
¢dopmyasl Teitnopa K IPUOIMKEHHBIM BBIYUCIICHUSM.
4.8. MoHoToHHbIe QpyHKIUHU. Teopembl 0 Bo3pacTaHUU U YObIBaHUH (QYHKIMH Ha HHTEpBaJIe.
4.9.9kcrpemymsl pyakuun. Heobxomumele ycnoBus skctpeMyMa. OThICKaHWE HAMOOJBIIETO M HAUMEHBIIIETO
3Ha4YeHUH QYHKINHU Ha OTPE3KeE.
4.10. BeimykiocTs 1 BOrHYTOCTbh Ipaduka Gpynkunu. Touku nepernda.
4.11. AcuMNOTOTHI KPUBBIX: BEPTUKAIBHbIE, TOPH30HTAIBHBIC U HAKIIOHHBIC.
4.12. Obm1as cxeMa rccineoBaHus (pYHKINH U TIOCTPOCHHUE ee Tpaduka.
4.13. OyHKIMH HECKOIBKIX IEPEMEHHBIX; 00J1acTh OIpeeNieHus, cioco0s! 3axanus. [Ipenen pyHKunm B
Touke. HermpephIBHOCTS.
4.14. YacTHBIC IpUpAIICHUS U YaCTHBIE IIPOU3BOJHEIC. | eOMETpUIecKHii CMBICT YaCTHBIX ITPOU3BOIHBIX
(YHKIINH ABYX TTEPEMEHHBIX.
4.15. IonHoe mpupaiieHue U moaHbii nuddepenipan. KacatenpHast MI0CKOCTh M HOPMAIh K IIOBEPXHOCTH.
I'eomerpuyeckuii cMbici nosHoro auddepernnana GyHKIUH ABYX IEPEMEHHBIX.
4.16. [TpuOaKeHHBIC BRIYMACICHHUS ¢ TOMOIIBIO TIOTHOTO qU(QepeHIpaa.
4.17. YacTHble TPOM3BOAHBIE U AU PepeHIINaIbl BRICHIUX MOPsaKoB. TeopeMa 0 He3aBUCUMOCTH YacTHBIX
MPOU3BOJHBIX OT Mopsinka TuddepeHrpoBaHus.
4.18. DxcTpeMyMbl (DYHKIIMHA HECKOIBKHX IepeMeHHBIX. HeoOxomumele ycmoBus. @opMymmnpoBKa
JIOCTaTOYHBIX YCIIOBHH.
4.19. YcnoBHbll 3kcTpeMyM. MeTton MHOkuTenel Jlarpanxka.
4.20. [Tpow3BogHAS IO HATIPABIICHUIO W TPAIUCHT; UX CBA3b. | eoMeTpruiecknii u GU3NIECKUNA CMBICIT
rpajiueHTa.

5 |Pa3gen 5 HeonpeneneHHBIN 1 ONpeIeICHHBIN HHTETPaIbI
5.1. IlepBoobpa3snas dyukiws. HeonpeaeneHHbI HHTErpa, ero cBoicTBa. Tabiuia HHTErpasos.
Henocpencreennoe unterpupoBanue. HTErpupoBaHue MOCTAHOBKOMW (3aMeHa MepEMEHHOM) U 110 YacTsM.
5.2. lnTerpupoBaHue pandoHAIBHBIX QYHKIMH ITyTeM Pa3jIoKEeHHs Ha MPOCTeHIIe 1poou.
5.3. laTerprpoBaHne HEKOTOPHIX KIIACCOB TPUTOHOMETPUUIECKUX (QYHKIHMH.
5.4. MHTErpupOBaHre HEKOTOPHIX KIACCOB HPPAIIMOHAIBHBIX () YHKITHIA.
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 ONpeeleHHOr0 HHTEerpala: UHTErPUPOBAaHUE 110 YACTSAM U IOJCTAHOBKOM.
5.8. ITpubamkxeHHOE BRIYUCICHNE ONPEAETICHHOTO HHTerpasa: (GopMyIIsl IPSIMOYTOJIBHUKOB, TPANICIINN U
CumricoHa.
5.9. Heco6cTBEHHbBIE MHTETPATIHI.
5.10. IpunoxkeHus OnpeAeIeHHOT0 HHTErpalia K BBIYUCICHHIO TUIONIaAe MIOCKUX (GUTyp, IUIMH AYT KPUBBIX,
00bEMOB U TUIOLIAJIEH TIOBEPXHOCTEH TeJl BpaIlleHHUSI.

6 |Pasmen 6 OObIkHOBeHHBIE U] PepeHIINATHHBIC YPAaBHEHHS

6.1. 3amaun, npuUBOSIINE K OOBIKHOBEHHBIM (D (hepeHInaIbHBIM ypaBHEHHAM. OOBIKHOBEHHBIE
muddepeHnnansHble ypaBHEHHs (OCHOBHBIE MOHATHS U onpesenenus). 3axada Kommn s
muddepeHIHaTbHOTO YpaBHEHHS IEPBOTO MopsAAKa. TeopeMa CyImecTBOBaHUS U €IMHCTBEHHOCTH PEIICHUS
3amaun Komu (6e3 nokazatenbctBa). [loHsATHE 00 00IIEM, YJACTHOM M OCOOOM PEIICHUSIX
muddepeHnIraTbHbIX YpaBHEHUH.

6.2. OCHOBHBIE KJTaCCHl YPaBHEHHUH MTEPBOTO MOPAIKA, HHTETPUPYEMBIE B KBaIpaTypax: ypaBHEHHUS C
pa3AeTAIoIUMICS TepEeMEHHBIMH, OJHOPOAHBIC, INHEHHBIE, YpaBHEeHU bepHyITH, ypaBHEHHS B TIOTHBIX
muddepennnanax.

6.3. 'eoMeTpryeckast UHTEpITpeTanus pemenuii auddepeHnnanbHbIX YpaBHEHUH EpBOTo MOPSIIKa.
UucnenHslie MeTonbl peweHus 3agaun Kommu: meton Ditnepa, meton Pynre—Kyrra.

6.4. luddepennmanpHple ypaBHEHHs BHICIIHNX MOpsAAKOB. 3anada Komm. Teopema cymiecTBoBaHuUS 1
€AMHCTBEHHOCTH pelleHus 3a1aun Komu. YpaBHeHUs, JoMycKarOIUe TOHMKEHUE TTOPSIKA.

6.5. JIuneitnple nuddepennmanpaple ypaBHeHUS. [IoHATHE O JTHOPOIHOTO U HEOTHOPOIHOTO YpaBHEHUS.
Jluneitapie oqHOpOIHBIE MU hepeHnranbHble ypaBHeHUsA. CucTtemMa QyHIaMeHTATBHBIX penieHunin. Ooimee
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perrenne. JInHeHbIe OTHOPOIHEIE YPaBHEHHUS € IOCTOSHHBIMH K03 QHIIHEHTaMH.
6.6. JIuneitnble HeoqHOpOHBIE T (epeHnnalbHbIe ypaBHEHHs. TeopeMa 0 CTPYKTYpe OOILIEero pereHusI.
Meron Jlarpanska Bapualuy NpOU3BOJIBHBIX HOCTOSHHBIX. JIMHEHHbIE HEOTHOPOIHBIE YpaBHEHHS C
MOCTOSIHHBIMH K03(h(unreHTamMu. Y paBHEHHUS ¢ TIPaBOM YacThiO CIENUAILHOTO BU/IA.
7 |Pa3znen 7 Panmer
7.1.Yucnossie pagsl. CxoauMocTs B cyMMa psiaa. Heobxonmmoe ycmoBue cxonuMocTH. JledcTBus co
CXOIAIIUMUCS PATAMH.
7.2. YncnoBsle psAObI ¢ MOJIOKHUTEIBHBIMA WieHaMH. JlocTaToYHbIe IPpU3HAKU: cpaBHEeHHS, Jlamambepa,
paaukanbHbli npusHak Koy, naterpanbubiil npusHak Komu.
7.3.3HaKomnepeMeHHbIe psnbl. AOCOMIOTHAS U YCIOBHASI CXOAMMOCTH. 3HaKodepeayromuecs psaabl. [Ipu3Hak
JletiOHuna.
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.
HpaKTI/ILIGCKI/IC 3aHATHUA
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
Beluncnenue npon3BoHOM GyHKIUK OJJHOM NepeMEeHHOH. BbrunciieHne 4acTHBIX IIPOU3BO/IHBIX.
5 |PA3JIEJI 5 HeompeneneHHbli 1 onpeAeIeHHbIH HHTETpaibl
Breranciaenue HECONPECACICHHBIX 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
/T
1 |PA3JAEJI 1 DnemenTsl TUMHENWHOH anreOpbl

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
JIAHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE M TIOMCKOBBIC CHCTEMBI: [pasmeisl 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 ¢ 6a3amMu JaHHBIX, HH(OPMAIIMOHHO-CITPABOYHBIMU U MMOMCKOBBIMU CHCTEMAaMU; BBITOTHCHHC
KOHTPOJIbHOM PabOoThI; MOJATrOTOBKA K TEKYLIEMY KOHTPOJIIO 3HaHUI 1 IPOMEXXYTOYHOH aTTectauu. baspl
JIAHHBIX, HH(OPMAI[MOHHO-CIIPABOYHBIE U TIOMCKOBBIE CUCTEMBI: [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; MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHHMI U MPOMEIKYTOUHOMN aTTecTaiiui. bassl
JIAHHBIX, MH(OPMAI[MOHHO-CIIPABOYHEIE U TIOMCKOBBIE CHCTEMBI: [pa3aest 8,9] Jlurepatypa: [1,3-9]

PA3JIEJI 6 O6pikHOBeHHBIE MU hepeHInanbHbIe 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 MIOMCKOBBIE 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.

[ToaroroBka k IpOMEKYTOYHOM aTTECTALIMH.
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ITonroroBka K TeKyIemMy KOHTPOJIIO.

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

anreopsbl.

Beenenue B MaTeMaTUYECKUN aHAJIN3.
[Ipon3BoiHAS U €€ MPUIIOKEHUSI.
HeonpeneneHHbii U OnpenesieHHbIA HHTETPAJIBI.
OYHKIMY 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 "FOPAUT"
2 Kypc ananutndeckoi reoMeTpun 1 JTMHEHHOU anreOpbl

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 "FOPAMT"
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 | buo-ka POAT

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

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

Bricmas mkomna , 2009 bu6-ka POAT
3 PykoBozicTBO K penieHuto 3ajad o MaTeMaTHYeCKOMY aHaIU3y

3anoposxen I'.1. Kuura CII6.: Jlans , 2014 O9bC "JIAHB"
4 CripaBOYHHUK M0 MaTeMAaTHKE JIJIsl HHKSHEPOB U YJaIHXCS

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
OCBOCHUU JTUCIUTUTHHBI (MOIYJIS).

) 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. DeKTpoHHO-0MOIMoTeYHas cuctema 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. DrekTpoHHO-GMOMMOTeuHas cucteMa «FOPAUT» - http://www.biblio-
online.ru/

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

) IlIporpamMmmHOe oOecrniedeHHE JOJKHO TIO3BOJISITH  BBIMOJHHUTH  BCE
PEeTyCMOTPEHHBIE YYCOHBIM IUIAHOM BHIBI Y4eOHOW pabOThI MO IUCIUTUIMHE
«MaTtemMaTHKa»: TEOPETUYECKUN KypcC, NPAKTUYECKUE 3aHATHS, 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: omepanuoHHas 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 MarepuaJbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM I
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

) YuebHas ayauTopusi IODKHA COOTBETCTBOBATH TPEOOBAHHUSAM IMOKAPHOM
0e30macHOCTH ¥ OXpaHbl TpPyAa IO OCBEIICHHOCTH, KOJUYECTBY pabodmx
(TTOCaI0YHbIX) MECT CTYJICHTOB M KaueCTBY y4eOHOU (ayAMTOPHOM) TIOCKU, a TAKKE
COOTBETCTBOBAaTh YCJOBUSAM TMOXapHOM Oe3omacHOCTH.OCBEIIEHHOCTh PpadodYnXx
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 MyJIbTUMEIUHOE O0OpYJOBaHUE: 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 );

- U1 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
WCITOJIB30BaTh 2 BUACOTPAHCISAINN B KOHGEPEHIIMN W OJHY TPAHCIAINAIO padodero
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.

OueHouyHbIE MaTepualibl, TPUMEHAEMbIE MPH MNPOBEACHUU ITPOMEKYTOUYHON
aTTecTalluy, pa3padbaThIBAlOTCSl B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).






ABTOpBI

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

JIuct corytacoBanus

3aenyromuii kadeaporr 93 POAT
3aenyromuii kadeapoir BMEH POAT

[Ipeacenarens yueOHO-METOIUYECKON
KOMHCCUU

Muponos bopuc
I'yppeBuu

B.A. byrpees
b.I'. Muponos

C.H. KitumoB



