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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 MHXXEHEpHbIE 3aJadyd B MPO(ecCHOHATBbHON
JESITETLHOCTH C UCIOJIB30BAaHUEM METOJIOB €CTECTBEHHBIX HAyK, MAaTEMaTHYECKOTO
aHaN3a ¥ MOJICIIUPOBAHUS;

YK-1 - CnocobeH OCYIIECTBISATh KPUTHUECKHM aHaiu3 MPOOJEMHBIX
CUTYyaIlllii HA OCHOBE CHCTEMHOT0 TI0JIX0/1a, BhIPa0aThIBATh CTPATETHIO JICHCTBUN.

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

Baaners:
dbopMyIHpOBaTh HHKCHEPHBIC 33]1a4l HA MaTEMaTHYECKOM YPOBHE

3HaTh:
OCHOBBI BBICIIIE MATEMATUKHU

YMeTh:
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:

KonugectBo uacos

Tun y4eOHBIX 3aHSTHIA Cemectp
Bcero
Nel | Ne2
KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 48 32 16
B ToMm umncne:

3aHATHs TEKIUOHHOTO TUTIA 24 16 8
3aHATUS CEMUHAPCKOTO THIA 24 16 8

3.3. O0beM AMCHUIUIMHBI (MOIYJis) B (OpMe CaMOCTOSTENIbHON paboThl
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0y4aromuxcsi ¢
NeJaroruaeckuMu paboTHUKaMH U (W) JIUIAMU, TIPUBJICKAEMBIMU K pealn3aluu
o0pa3oBaTeNpbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPU  IPOBEICHUU
IIPOMEKYTOUHOM aTTeCcTallM cocTaBiisAeT 384 akaJeMUyecKux yaca (0OB).

3.4. IIpu oOy4yeHHH MO UHIMBHUIyAIbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OO0Yy4Y€HUH, 00bEM IUCHUIUIMHBI (MOAYJSI) MOXKET OBbITh peann30BaH
HOJIHOCTBIO B (hOpPME CaMOCTOATEIbHONW pabOThl 00ydaromuxcs, a Takxke B (opme
KOHTaKTHOM paboThl OOyYaromuxcsl ¢ MeAarormnuecKuMu pabOTHUKAMH M (HJIN)
JULAMH, TPUBJIEKAEMBIMU K peaM3ali 00pa3oBaTEIbHOM MPOrpaMMbl Ha WHBIX
YCIIOBUSIX, TPU MPOBEAECHUU IPOMEKYTOUHOM aTTeCTALINH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIsS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka IEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Pa3zmen 1 DieMeHTHI THHEHHOM anreOphl

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

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

1.3. Ilonarue MaTpunpl. [leiicTBUs HaJl MAaTPULIAMU: YMHOXKEHUE MaTpPUL] Ha YHUCIIO, CJI0KEHNUE U YMHOKEHUE
MaTpull. TpaHCIOHMpOBaHUE MaTpUIL.

1.4. Onpenenurenn n-ro NOPsIKA, MX CBOMCTBA M BRIYHCIIEHNE. AnreOpandecKue JONOTHEHUS 1 MUHOPEIL.
1.5. O6patHas matpuna. Pemenne cucteM JTHHEHHBIX YpaBHEHHH MaTPHUYHBIM CIIOCOOOM.

1.6. Panr matpuiiel. Beraucnenue panra MaTpHIIbl ¢ IOMOIIBIO AJIEMEHTapHBIX MpeoOpa3oBanmii. Teopema o
6asrcHOM MuHOpe. IToHsATHE O peleHnH MPOU3BOIBHBIX CHCTEM JIMHEHHBIX ypaBHEHHH. Teopema
Kponekepa-Kanennu.

1.7. PemieHue mpon3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHeHUil MeTogoM aycca. IIponenypa HaxoxaeHus
obpaTHOW MaTpuIlpl MeToioM [aycca.

2 |Pazmen 2 DnemMeHTHI BEKTOPHOU ainreOphl U aHATUTHYCCKON T€OMETPUHU
2.1. JIluneiinpie onepauu HaJl BeKTopaMu. JIMHEHHO He3aBUCHUMbIE CUCTEMBI BeKTOpoB. basuc. Cuctema

KOOpJIMHAT.
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2.2. JluneiiHBIe Oepanuy HaJ BEKTOPaMH B KOOPAMHATAX.

2.3. CxansipHO€ IIPOU3BEACHUE B TPEXMEPHOM TPOCTPAHCTBE U €ro cBoiicTBa. [linHa BeKTOpa. YTOI MEeXIy
BEeKTOpaMH. BekTopHOE U cMeIaHHOE IPOU3BEICHHUS.

2.4. YpaBHEHHUE JIMHUHU Ha IIOCKOCTH.

2.5. YpaBHeHHe MpsAMOi Ha MIIOCKOCTU. Pa3nuuHble BUABI ypaBHEHUs MIPSIMOIL: 110 TOUKE M HAIPABIISIOMEMY
BEKTOPY; 0 IByM TOYKaM; TOUKE U YIIIOBOMY KO3(D(DUIMEHTY; B OTpe3Kax. Y paBHEHUE NPSMOH 110 TOUKE U
HOpMaJbHOMY BekTopy. Ob1iee ypaBHEHHE IPIMON Ha IIIOCKOCTH. YacTHBIE CIydan.

2.6. Yron Mexmy IpsSIMBIMH Ha INIOCKOCTH. Y CIIOBHS MapaUIEIbHOCTH U IIEPIICHANKYISIPHOCTH JIBYX IIPSAMBIX.
PaccrosiHue oT TOUKHM 10 IPSAMOH.

2.7. KpuBble BTOpOTO MOPSAKA: OKPYKHOCTB, SJUTHIIC, THIIepOoia, mapadona. FIx KaHOHHYECKHE YpaBHEHHUS,
9KCIIEHTPHCUTET, (DOKYCBHI, ACUMITOTHI, TUPEKTPHUCEHL.

2.8. IlossipHBIC KOOPIUHATHI HA IIOCKOCTH, UX CBSI3b C I€KapPTOBBIMU KOOPIMHATAMH. Y paBHEHHE JIMHHUH B
HOJIIPHOM CUCTEME KOOPIUHAT.

2.9. YpaBHeHHEe OBEPXHOCTH B IIPOCTPAHCTBE.

2.10. YpaBHeHHUe MIOCKOCTH. Pa3nuuHble BUABI ypaBHEHHS IUNIOCKOCTH: 110 TPEM TOYKaM; [0 JBYM TOYKaM U
BEKTOPY KOJUTMHEAPHOMY IJIOCKOCTH; TOUKE U IBYM BEKTOpaM KOJUIMHEAPHBIM IJIOCKOCTH; IO TOUKE U
HOpMaJIbHOMY BEKTOpY; o0Illee ypaBHEHHUE, INIOCKOCTH. YacTHbIE CiIydan.

2.11. YpaBHeHHUsI TUHUH B IPOCTPAHCTBE.

2.12. YpaBHeHus psIMOi B pocTpaHcTBe. Pa3nuuHble BUABI ypaBHEHUI NPSAMOI: 110 TOUKE U
HAaIpaBJIAIONIEMY BEKTOPY; ABYM TOUKaM; OOIIHME YpaBHEHUS IIPIMOH.

2.13. Yroa Mexay INIOCKOCTSIMU; YIOJl MEXIY MPSIMBIMU; YTOJI MEXAY NPSAMOM U IJIOCKOCTBIO. Y CIIOBUS
MapauIeIbHOCTH ¥ NEPIEHANKYISIPHOCTH.

2.14. TloBepXHOCTH BTOPOTO MOpsIKa: chepa, JUTUIICOU, THIepOOoIonIbl, napadoaouasl. [lunuuapuueckue
MIOBEPXHOCTH.

2.15. Hununapuyeckue U chepuyecKkue KOOPHHATHI, UX CBSI3b C IEKAPTOBBIMH KOOPAMHATAMH.

Pa3znen 3 BBeneHue B MaTeMaTU4eCKUil aHATIN3

3.1. Uncnoas mocie10BaTeIbHOCTD, MPE/IEN YNCIOBOH NociieroBaTenbHOCTH. CylliecTBOBaHHE TIpeesia
MOHOTOHHO OTpaHWYCHHOW TocienoBaTenbHocTH. Yucno e. HarypamsHerii torapudm.

3.2. Ilpenen GpyHKINH B TOUKE, OAHOCTOPOHHHE Npeneinsl. [Ipenen ¢pynkunn Ha GeckoneunocTr. beckoneuno
Masble QyHKIUH U UX cBoHcTBa. OCHOBHBIE TEOPEMBI O IIpe/Ienax.

3.3. beckoneuHo 6onpime GyHKINH U UX CBOHCTBA. CBA3b MEXly OECKOHEUHO OOJIBIINMHU 1 OECKOHEUHO
ManbiMu GyHKIIMU. CpaBHEHHE OECKOHEYHO MaJIbIX. DKBUBAJICHTHbIE OECKOHEUHO MaJlble.

3.4. HenpepbIBHOCTH (DyHKIMH B TOUKe. HenpephIBHOCT OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHH.
HernpepbIBHOCTh CyMMBI, TPOU3BEICHHUS, YACTHOTO U CYNEPHO3UIIMY HENPEPHIBHBIX (YHKIIHA.

3.5. OTHOCTOPOHHSISI HENPEPBIBHOCTh. TOYKM pa3pbiBa GYHKIMU U UX KIIaCCU(DHUKALIHUSL.

3.6. CoiicTBa (pyHKIIMIA, HEIPEPHIBHBIX HA OTPE3Ke: OTPAaHUUEHHOCTh, CYIIECTBOBAHHE HAUOOJIBIIETO U
HaMMEHBIIIEr0 3Ha4eHHH, CyIIECTBOBAHNE TPOMEXYTOUHOTO 3HAUCHHSL.

Paznen 4 luddepennmanbaoe ucuncienne GyHKIUNA 0JHOW EPEMEHHOIN U HECKOIbKUX

TIEPEMEHHBIX

4.1. IIponsBoaHas pyHKIIUH, €€ TeOMETpUIECKUi U pu3ndecknii cMbici. [Ipon3BoiHas CyMMEI,
MIPOM3BEICHUS W YaCTHOTO (DYHKIIHIL.

4.2. TIpon3BoAHBIE OCHOBHBIX 3JIeMEeHTapHBIX (pyHKImA. [IpomsBoaHas cnoxuoi GyHkium. [IponsBogHas
o0OpaTHON (yHKINH.

4.3. Tuddepenunan pyaxmmu. ['eomerpudecknii cMpica quddepennnana. IHBapranTHOCTH GOPMBI TEPBOTO
muddepennnana. [pumenenns muddepenmana K NpUOIMKSHHBIM BEIUNCICHUSIM.

4.4. IlponzBonusie U quddepeHnans BeICINX nopsakoB. @opmyna Jleiibnuna.

4.5. Teopems! Pomnns, Jlarpanka, Komm. Ilpasuno Jlonurans.

4.6. ®opmymna Teitnopa ¢ ocraTouHbIM WieHOM B opme Jlarpamxka.

4.7. Ilpencrasienue GyHKIMH expX, sinX, cosX, In(1+x), (1+x)"a; mo popmyine Teitnopa. [Ipumenenne
¢opmyast Teitnopa K TpHOIMKEHHBIM BBIYHCIICHHUSAM.

4.8. MonoTtoHHbIe pyHKIIMU. TeopeMbl 0 BO3pacTaHUU U YOBIBaHUU ()YHKITUU HAa HHTEpBAJIC.
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4.9.Oxctpemymsl pyaknmun. Heobxoaumere yciaoBus sxkcTpemyma. OThICKaHHE HAHOOJBIIET0 U HAMMEHBIIIETO
3Ha4YeHUH QYHKINHU Ha OTPE3KeE.

4.10. BeimykocTh 1 BOrHyTOCTb Tpaduka pynkunu. Touku nepernoda.

4.11. AcUMITOTHI KPUBBIX: BEPTUKAJIbHBIE, TOPU30HTAIILHBIE U HAKIIOHHBIE.

4.12. Obuias cxema ucciieoBanust QyHKIUH U ITOCTPOEHHE ee Tpaduka.

4.13. ®yHKIMN HECKOIBKUX IIEPEMEHHBIX; 00J1acTh onpeeneHus, crocoosl 3ananus. [Ipexen pynkiynn B
Touke. HempepbIBHOCTS.

4.14. YacTHBIC IpUpAIICHUS U YaCTHBIE IIPOU3BOAHEIC. | €OMeTpHIeCKH CMBICT YaCTHBIX POM3BOIHBIX
(YHKIINH ABYX TIEPEMEHHBIX.

4.15. ToxHOE TIpHpalieHne 1 MomHbH nuddepennuan. KacaTtenpHast IIIOCKOCTh M HOPMAITh K IIOBEPXHOCTH.
I'eomerprueckuii cMbIct mosHOTO AuddepeHirana GyHKINI IBYX TepeMeHHbIX.

4.16. [TpubnmkeHHBIC BRIYMCICHUS ¢ TOMOIIBIO TOHOTO quddepeHnnaia.

4.17. YacTHble IPOM3BOAHBIE U AU PepeHIINaIbl BRICHIUX MOPsIKoB. TeopeMa 0 He3aBUCUMOCTH YacTHBIX
MPOU3BOJHEIX OT Mopsinka quddepeHrpoBaHus.

4.18. DxcrpeMyMbl PyHKIUHE HECKOJILKUX TIepeMeHHbIX. HeoOxomumele ycnoBus. @opMyarpoBka
JIOCTaTOYHBIX YCIIOBHA.

4.19. YcnoHbl# 3kcTpeMyM. MeTton MHOKuTenel Jlarpanxka.

4.20. [Ipow3BogHAS IO HATIPABIICHUIO U TPAINCHT; UX CBA3b. | eoMeTpruiecKknii u GU3NIECKUNA CMBICIT
rpajiueHTa.

Paznen 5 HeonpeneneHHbIN U ONPEAEIEHHBIA UHTETPaJIbI

5.1. IlepBoobpa3znas pynkmws. HeonpeaeneHHBI HHTETpal, ero cBoiicTBa. Tabua HHTETPaIOB.
Henocpencrsennoe unrerpupoBanue. HTErpupoBanue MOCTAHOBKOMN (3aMeHa MepEeMEHHOM) U 110 YacTsM.
5.2. lnTerpupoBaHue pannoHaIBHbIX QYHKIMI TyTEeM pa3iioKEeHUs Ha MPOCTeHIe 1poou.

5.3. HTErpupoBaHre HEKOTOPHIX KJIACCOB TPUTOHOMETPHIECKUX (PYHKITHI.

5.4. lHTErpupoBaHre HEKOTOPHIX KIACCOB UPPAIIOHATBHBIX ()YHKITUH.

5.5. OnpeneneHHbI HHTETPAI KaK Mpeies HHTerpaabHOi cyMMbl. OCHOBHBIE CBOHCTBA ONIPEAEIEHHOTO
UHTErpana.

5.6. [Ipow3BogHAsT MHTETpaNIa IO IEpEMEHHOMY BepxHeMy npeneny. @opmyna Hetorona-JleiioHumIA.

5.7. BeruucneHue onpeaeseHHOro HHTErpaga: HHTETPUPOBAHHUE M0 YaCTSAM M MOJCTaHOBKOM.

5.8. IIpubmkeHHOE BHIYMCIICHNE OTIPEEIICHHOTO HHTErpaia: (popMyIIbl IPSIMOYTOIEHIKOB, TPAINeui 1
CumncoHna.

5.9. HecobcTBEHHbBIE HHTETPATIHI.

5.10. IpunoxxkeHus ONpeAeIeHHOT0 HHTErpasa K BIYUCICHHUIO IIOIAAeH IUIOCKUX (GUTYp, IUIHH IyT KPUBBIX,
00BEMOB | TIOMIAAEH TOBEPXHOCTEH Tel BpaIICHHUS.

Paznen 6 O6bikHOBEHHBIE MU depeHIInanbHble ypaBHEHUs

6.1. 3agaun, mpuBOSIINE K OOBIKHOBEHHBIM JU((hepeHInaIbHBIM ypaBHEeHUIM. OOBIKHOBEHHbIE
muddepeHnnansHble ypaBHEHHs (OCHOBHBIE MOHATHS U onpesenenus). 3anada Kommn s
muddepeHInaNIbEHOTO ypaBHEHHS IIEPBOTO Mopsika. Teopema CylecTBOBaHHs M €AMHCTBEHHOCTH PELICHUS
3agpaun Komm (6e3 nokasarensctsa). [TonsTre 06 ob1ieM, yacTHOM U 0COOOM pEeIIeHHUX
muddepeHInaNbHBIX YpaBHEHUH.

6.2. OCHOBHBIE KJTaCCHl YPaBHEHHUH MTEPBOTO MOPAIKA, HHTETPUPYEMBIE B KBaIpaTypax: ypaBHEHHUS C
pa3AeIIoIUMICS IEPEeMEHHBIME, OJHOPOAHBIE, INHEHHBIE, ypaBHEeHUSI bepHyIUTH, ypaBHEHHUS B TOTHBIX
nuddepeHnmanax.

6.3. 'eomeTpuueckast HHTEpIpETanys penieHni nudepeHraIbHbIX YPaBHEHNH IEPBOT0 TOPSIKA.
UucneHnHble METOIBI penieHus 3aaaun Komm: metoxa Ditnepa, meton Pyare—KyTra.

6.4. lnddepennmansHple ypaBHEHHs BBICIINX TOpsAAKOB. 3anada Komm. Teopema cymecTBoBaHUS U
€/IMHCTBEHHOCTH pelieHus 3a1aun Komm. YpaBHEHUS, IOy CKarOLHe TIOHKEHUE TOPSIKa.

6.5. JIuneitnsle uddepeHnuaibabie ypaBHeHUs. [IoHsTHE 0THOPOIHOTO ¥ HEOJHOPOIHOTO YPaBHEHHS.
Jluneiinvie onHOpoanble nuddepeHumansHpie ypaBHenus. Cuctema GpyHaaMeHTaNbHbIX penienuid. Oomee
peuienue. JInHeitHbIe OZJHOPOIHBIE YPABHEHUS C TIOCTOSIHHBIME KOd(HLIMEHTaMU.

6.6. JIuneitnple HeoqHOPOIHBIE MU hepeHIMATLHBIC ypaBHEHU. TeopemMa 0 CTPYKType 0O0IIero pemeHusl.
Meron Jlarpanxa Bapuanuu Mpou3BOJIbHBIX MOCTOSIHHBIX. JIMHEITHBIE HEOJHOPOIHBIE YPABHEHUS C
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MOCTOSIHHBIMH K03(h(pUnreHTaMu. Y PaBHEHNUS € TIPaBOi YaCThIO CIIELHATIBHOTO BH/IA.

Pa3nen 7 Panbr

7.1.Yucnossle psapl. CxoquMocTh U cyMMa psia. Heobxoanmoe ycinoBue cxoaumoctu. JlefcTBust co
CXOJSIIIUMUCS PSIIaMU.

7.2. YncnoBsle psAObI ¢ OJIOKHUTEIBHBIMA WIeHaMH. JlocTaToYHbIe IPpU3HAKU: cpaBHeHHS, JlamambOepa,
paaukanbHbli npu3Hak Koy, narerpanbubiil npusHak Komu.

7.3.3HaKomnepeMeHHbIe bl AOCOMIOTHAS U YCIOBHASI CXOAMMOCTH. 3HaKodepeayromuecs psaabl. [IpuzHak
JleitbuHuma.

7.4.®dyakunonanbHbEIE psinel. O0macTs cxoqumocTd. [loHsATHE paBHOMEpHOH cxomuMocTH. Teopema
cxonumoctH Yeorimesa. Teopema. Beitepmrpacca. CBolicTBa paBHOMEPHO CXOJISIIUXCSI PSIIOB.
7.5.Crenennsie psnpl. Teopema Abens. Pannyc cxonumoct. OCHOBHBIE CBOMCTBA CTENIEHHBIX PSJIOB.
7.6.Paznoxxenue GyHKIUIH B cTereHHbIC psaabl. Psin Teiinopa.

7.7.1IpuMeHeHne CTeTIeHHBIX PSIOB K MPUOIMKEHHBIM BBIYUCICHUSIM.

7.8. Psn dypoe. Paznoxenue nepuoguueckux GyHkiuii B psg Oypoe. DopmynupoBka ycinoBuid
Pa3oKUMOCTH B TOUKE.

7.9. Psanp1 @ypre 1 YSTHBIX U HEUSTHBIX QyHKIWH. Pasnoxenune B psag Oypbe HENepruoaMIecKIX (YyHKITHH.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

[IpakTrueckue 3aHATHS

Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJICpIKAaHUE

PA3JIEJI 1 DnemeHTHI TMHENWHOM anreOpbl

HeiictBus ¢ Matpuniamu. Beraucinenue onpenenureneil. Penenye cucteM JIMHENHBIX YPABHEHU.

PA3/IEJI 2 DneMeHTHI BEKTOPHOM anreOphl U aHATUTUYECKOH reOMeTpuun

JeicTBus ¢ BeKTOpaMu. YpaBHEHUS IPSIMOM U IIJIOCKOCTH.

PA3/IEJI 3 Benenue B MaTeMaTHYECKUM aHATTN3
Brruncienue npenena GyHKINH.

PA3JIEJT 4 IuddepennnanbHoe ucUUCIeHUE PYHKIIMUA OJHON U HECKOJIBKUX MEPEMEHHBIX
Brruuciaenne HpOI/ISBOI[HOﬁ (I)yHKI_[I/II/I OI[HOI>'I HepeMCHHOﬁ. Brruuciaenne gacTHBIX MMPOU3BOAHBIX.

PA3JIEJI 5 HeonpeneneHHsbll ¥ ONPENEICHHBINA HHTETPAJIBI
Breranciaenue HCONPEACICHHBIX U ONIPEACIICHHBIX NHTETPAJIOB

PA3/IEJI 6 O0bikHOBEHHBIE MU hepeHInaNbHbIe YpaBHEHUS
Pemmenne muddepeHnmanbHbIX ypaBHEHAH

PA3JIEJI 7 Psanpt

I/ICCHGHOBaHI/IC CXOAMMOCTH YUCIIOBBIX U (byHKIII/IOHaJ'IBHI)IX pAaa0B

4.3. CamocrosiTenbHas paboTa 00y4aroImmuxcs.

/o

Bun camocrositensHOM paboTh

PA3JIEJI 1 DnemeHThI TMHEHHON anreOpbl

CaMocCTOSITEeNbEHOE N3YUCHHUE OTIENFHBIX TEM YIeOHOH TUTepaTypsl; paboTa co CIIPaBOYHOM JIUTEPATyPOH;
pabota ¢ 6a3amMu JaHHBIX, HH(OPMAIIMOHHO-CIIPABOYHBIMHU U IOMCKOBBIMU CHCTEMAaMU; BBITOTHCHHE
KOHTPOJIBHOH pabOThI; TIOJATOTOBKA K TEKYIEMY KOHTPOJIIO 3HAHUH ¥ MPOMEKYTOYHOH aTTecTanuu. bassr
JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHBIE U IIOMCKOBBIE CHCTEMBI: [pasuenst 8,9] Jlureparypa: [1-6,8,9]

DJeMeHTHl BEKTOPHOM anreOpbl ¥ aHATUTUYECKON TeOMETPUN
CaMocTosATeIbHOE N3YYCHHE OTACIHHBIX TeM yUeOHO! JINTEepaTyphl; padboTa co CIpaBOYHOM JTUTEPATypOii;




Bun camocrositensHOM paboTh

paborta ¢ 6a3zamu TaHHBIX, HHOOPMALUOHHO-CIIPABOYHBIMHU U IIOMCKOBBIMH CHCTEMaMHU; BBITIOIHECHUE
KOHTPOJIBHO# pabOThI; MOATOTOBKA K TCKYIIIEMY KOHTPOJIIO 3HAHUN U MPOMEXKYTOUYHOM aTTecTanuu. bassl
JIAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHBIE U MIOMCKOBbIE CUCTEMBIL: [pasaenst 8,9] Jlureparypa: [1-6,8,9]

PA3JIEJI 3 Beenenue B MaTeMaTHUYSCKUM aHAIIN3

CamocTosITeIbHOE N3yUeHUE OT/IENbHBIX TeM yueOHOI auTepaTypsl; padoTa co CpaBOYHON JIMTEPaTypoii;
pabota ¢ 6a3aMu TaHHBIX, HH)OPMALMOHHO-CIIPABOYHBIMH 1 IIONCKOBBIMH CHCTEMaMH; BBHITIOTHEHNE
KOHTPOJIBHOM pabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOIIIO 3HAHUH U IPOMEXXYTOUHOM aTTecTanui. bassl
JAHHBIX, HHPOPMAITHOHHO-CIIPABOYHbIE M TIOMCKOBBIC CHCTEMBI: [pasmenst 8,9] Jlureparypa: [1,3-9]

PA3JIEJI 4 uddepenunanbroe ncuncienne GyHKIUN OAHON U HECKOIBKHUX TEPEMEHHBIX
CamocTosITeIbHOE H3yUCHHE OT/IENIbHBIX TeM YueOHOH JuTepaTyphl; paboTa co CIPaBOYHOM JINTEPATYPOii;
paborta ¢ 6a3zamu TaHHBIX, HTHOOPMALMOHHO-CIIPABOYHBIMH U IIOMCKOBBIMH CHCTEMAaMM; BBIIOIIHEHHE
KOHTPOJILHOM PaboThI; MOJATrOTOBKA K TEKYLIEMY KOHTPOJIIO 3HaHUI 1 POMEXXYTOYHO aTTectaiuu. basp
JIAHHBIX, HH(POPMAI[MOHHO-CIIPABOYHEIE U TIOMCKOBBIE CHCTEMBIL: [pasaesl 8,9] Jlurepatypa: [1,3-9]

PA3/IEJI 5 HeonpeneneHHbI U ONpeIeeHHbIA HHTETPalbl

CaMocCTosITeIbHOE H3YyUCHHE OTIENBHBIX TeM y4eOHOH JUTepaTypsl; padoTa co CpaBOYHON JINTEPATYPOL;
paborta ¢ 6a3zaMu TaHHBIX, HH)OPMALMOHHO-CIIPAaBOYHBIMH 1 IIOMCKOBBIMH CHCTEMaMH; BBHITIOIHEHNE
KOHTPOJILHOM PabOThI; MOATrOTOBKA K TEKYLIEMY KOHTPOJIO 3HAHUH M POMEXYTOUHOH arTecTannu. bassl
JIAHHBIX, TH(OPMAIIMOHHO-CIIPABOYHbBIE U TIOMCKOBBIE CHCTeMbI: [paszaeist 8,9] Jlurepatypa: [1,3-9]

PA3JIEJI 6 O6bikHOBeHHBIE A depeHInanbHble ypaBHEHUS

CaMocTOsTeNIbHOE H3YUCHUE OTICIbHBIX TeM y4eOHOU IUTepaTyphl; paboTa co CIIPaBOYHON JIUTEPATypOii;
pabota ¢ 6a3aMu AaHHBIX, HH(POPMAIIMOHHO-CIPABOYHBIMH U IOMCKOBBIMY CHUCTEMaMH; BHIIOJHEHHE
KOHTPOJILHOM PaboThI; MOJAr0TOBKA K TEKYLIEMY KOHTPOJIIO 3HaHUI 1 IPOMEXXYTOYHOH aTTectaiuu. baspl
JIAHHBIX, HHOPMAIIMOHHO-CIIPABOYHbIE U MOUCKOBbIC CHCTEMBI: [pa3aenst 8,9] Jlutepatypa:[1,3-9]

PA3JIEJI 7 Psiaser

CamocTosITeIbHOE H3yUCHHE OT/IENBHBIX TeM y4eOHOH JUTepaTyphl; padboTa co CpaBOYHON JINTEPATYPOIL;
paborta ¢ 6a3zaMu JTaHHBIX, HHQOPMALMOHHO-CIIPAaBOYHBIMH 1 IIOMCKOBBIMH CHCTEMaMH; BBHITIOIIHEHNE
KOHTPOJIBHOM pabOoThI; MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH U POMEXYTOYHOI aTTecTaruy. bassl
JIAHHBIX, MH(OPMAIIMOHHO-CIIPABOYHBIE U MIOMCKOBbIE cUCTEMBI: [pasaenst 8,9] Jlureparypa:[1,3-9]

[ToaroroBka Kk KOHTPOJIBHOM padoTe.

IToaroroBka k HpOMe)I(YTO‘{HOfl aTTeCTaluu.
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IToaroroBka k TEKYLIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX padoT
DJIeMEHThl BEKTOPHOW ajreOpbl, aHAJTUTUYECKOM TEOMETPUM W JIMHEHHOMN

anreopsl.

BBenenue B MaTeMaTHUECKHN aHAIIN3.
[Ipon3BoiHAs U €€ PUIIOKEHUS.
HeonpeneneHnusiii v onpeneeHHbIA HHTETPAJIBL.
DYHKIIUA HECKOJIbKUX MEPEMEHHBIX.
HuddepenunanbHbie ypaBHEHUS

Psiapr.

Teopus BepossiTHOCTEW. MaremaTuueckasi CTaTUCTHKA.



5. IlepeueHp wW3AaHUH, KOTOPBIE PEKOMEHIYETCS HMCIOJIb30BaTh IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

i\/{; bubnuorpaduueckoe onucanue MecTo goctymna
1 Bricmias 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. Kuaura CI16.: Jlans , 2020 9BbC "JIAHB"
3 Beoicmias marematuka B 3 1. byrpos f.C., Hukonsckuit C.M.
Kuura M.: IOpaiir , 2019 OBC "FOPAUT"
4 Kpatkuii kypc Maremarnueckoro ananusza bepmant A.@.,
Apamanosuu W.I'. Kaura CII6.: Jlans , 2010 9BC "JIAHB"
3) Beoicmiast MaTemaTiKa 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 Beiciias matematuka. 3agaunuk. byrpos f.C., Hukonbckuii
C.M. Kuura M.: IOpaiir , 2019 OBC "FOPAUT"
2 3agaunuk 1o BeIiciiell MateMmaruke [lunaues B.C. Kaura M.:
Bricmas mkomna , 2009 bu6-ka POAT
3 PykoBOICTBO K pelIeHHIO 3a/1a4 IO MATEMAaTUUYE€CKOMY aHAIU3Y
3anoposxen I'.1. Kuura CII6.: Jlans , 2014 O9bC "JIAHB"
4 CripaBOYHUK 110 MaTeMaTUKE I HHKEHEPOB M YUALTUXCS
BTy30B Bponreiin U.H. Knura CII6.: Jlans , 2010 9bC "JIAHB"

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJNB30BaThCS TPU
OCBOCHUU JUCIUTUTUHBI (MOIYJIs).

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

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

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

4. TlouckoBeie cuctemMbl «AHaeke», «Googley Mt mOCTyna K TeMaTHYECKIM
nH(OPMAITMOHHBIM pecypcam

5. DIeKkTpoHHO-OMONHMOTEYHas  cHcTeMa  m3jarenbcTBa  «JlaHb» -
http://e.lanbook.com/

6. DIeKTpOHHO-0MOIMoTeYHas cucreMa ibooks.ru - http://ibooks.ru/

7. DnexTpoHHo-0nbmoTeuHas cucrema «BOOK.RU» - http://www.book.ru/

8. DNEeKTPOHHO-0MOIMOTEeYHAas cucrema «ZNANIUM.COM» -
http://www.znanium.com/

9. DnexrponHO-GuGnMoTeunas cucrema «FOPAWT» - http://www.biblio-
online.ru/



7. IlepedyeHb  JMIICH3BMOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOT0 OOecredYeHus, B TOM YHCJIE OTCUYECTBEHHOI'O IIPOM3BO/ICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTLTAHBI (MOYJIs).

[IporpamMHOe OOEcCTieYeHNE IMO3BOJIICT BHITIOJHUTH BCE MPEAYCMOTPCHHBIC
y4eOHBIM TUTAHOM BHJIBI Y4eOHOM padOTHI MO JUCIUIUTMHE. Bece HeoOxomuMmele iis
U3YYCHUS TUCIUIUTMHBI YIeOHO-METOINYSCKHUE MaTepUalbl pa3MEIIEeHbl Ha caiTe
akajgemuu: https://www.miit.ru/.

[Ipu ocymiecTBiIeHHH 00pa30BATENBLHOTO TMpollecca IO  AUCIHUILIAHE
UCITOJIB3YIOTCSL  CACAYIOMHUEe HWH(POPMAIMOHHBIE TEXHOJOTHH, TPOTPAMMHOC
obecrieueHre M MHGOPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI:

- s TIPOBEACHHS JICKIIUH, JCMOHCTPAllUd TMPE3CHTAMA W BEACHUS
WHTEpaKTUBHBIX 3aHsATUI: Microsoft Office 2003 u Baie.

- 111 o(OpMIICHHS OTUETOB U MHOM nokymeHTarnuu: Microsoft Office 2003 u
BBIIIIC.

- JUIsl BBITIOJIHEHHS TEKYIEro KOHTpOJisi ycreBaeMocTH: bpaysep Internet
Explorer 6.0 u BbI11IE.

- s caMocTosITeNlbHOM padoTel: bpaysep Internet Explorer 6.0 u Bbiie,
Microsoft Office 2003 u Bbiie.

JIJIst OCyIIeCTBICHHS y4eOHOTO TIPOIIecca ¢ UCIIOIb30BAaHUEM JTUCTAHIIMOHHBIX
oOpa3oBaTeNbHBIX TEXHOJOTUM: omneparonHas cuctema Windows, Microsoft
Office 2003 u Boime, bpaysep Internet Explorer 8.0 u Bbillie ¢ yCTaHOBIIEHHBIM
Adobe Flash Player Bepcuu 10.3 u Boime, Adobe Acrobat.

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOoIecca MO AUCIUTLTHHE (MOIYIIIO).

VYyeOHast ayauTopusi JOJDKHA COOTBETCTBOBATH TPEOOBAHUAM TOXKApPHOM
0€30MacHOCTM M OXpaHbl TpyJda IO OCBELIEHHOCTH, KOJHUYECTBY padbodmnx
(MOCaI0UHbIX) MECT CTYIEHTOB M KaueCTBY y4eOHOMU (ayAUTOPHOM) TOCKH, a TAK¥kKe
COOTBETCTBOBATh YCIIOBUSM TOXKApHON Oe3onmacHOCTH.OCBEIEHHOCTh Padovmx
MECT JO0JDKHA COOTBETCTBOBATH JencTByronuM CHullam.

KaOunetrsl ocHamieHsl chHeAylomuM oOOpyJoBaHUEM, MpuOOpamMu U
pacxXxoJHBIMH MaTepHallaMd, OOECHEeUMBAIOIIMMU MPOBEJACHUE MPEAYCMOTPEHHBIX
y4eOHBIM TUTAHOM 3aHSATUH MO AUCLUUIUINHE:

- JUISL IPOBEICHUS JIEKIINI U MPaKTUUECKHUX 3aHATUI: pabouee MeCTO CTyIeHTa
CO CTYJIOM, CTOJIOM, pabodee MECTO NMPENoJaBaTeys CO CTYJIOM, CTOJIOM, JOCKOH,
MEJIOM WJIA MapKEpOM.

- JUI1 BBINOJHEHHUS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH: pabodyee MeCTo



CTYZCHTA CO CTYJIOM, CTOJIOM, paboyee MECTO MPENOaBATENS CO CTYJIOM, CTOJIOM.

- JUIsl TIpOBeJIeHUs MH(OPMAIMOHHO - KOMMYHUKAIIMOHHBIX-MHTEPAKTUBHBIX
3aHITHH (mpencraBiaeHUs pe3eHTallUl, rpaduueckux MaTepuasos,
BUJIEOMATEPUATIOB) TpeOyeTcss MyJIbTUMEIUHOE O00OpYyJOBaHUE: MPOEKTOP,
KOMIIBIOTEP, IKPaH.

- JUI1 OpraHM3allM CaMOCTOSITENBHON paboThl :pabodee MECTO CTyACHTa CO
CTYJIOM, CTOJIOM, JJOCTYIl B UHTEPHET.

Texuuyeckue TpeOOBaHUA K O0OPYIOBAHUIO I OCYLIECTBICHUS Y4eOHOTO
mpoliecca ¢ UCMOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUM:

KOJOHKHM, HAyIIHUKUM WJIM BCTPOCHHBIM JTUHAMUK (I8 ydacTHs B
aynIuKoH(epeHun);  MUKpopOH  WIM  TrapHuTypa (Uil ydactus B
ayJIMKOH(EPEHIINHN );

- I Benyuiero: kommnbstotep ¢ mpoieccopoM Intel Core 2 Duo ot 2 I'T'1y (mm
aHaJyior) 4 Bbilie, oT 2 ['0 cBOOOAHON ONIEpATUBHOM MaMSITH;

- IUIs cTyJeHTa: komnbtoTep ¢ npoieccopoM Intel Core 2 Duo ot 2 [T (wnm
aHaJsior) u Boiiie, ot 1 ['6 cB0OOAHOM ONIepaTUBHOM MaMSITH.

Texnuueckue TpeOOBaHUA K KaHallaM CBSI3U: OT 128 KOWT/CEK MCXOIAIIETO
MoTOKa; OT 256 kOuT/cex BXopsmiero noroka. [Ipu HMCMOIB30BaHUM TPAHCISALUU
pabouero croia pekoMeHayeTcs oT 1 MOUT/cek BXOASIIEro NoToka (IJ1sl CTy/ICHTA).
Harpy3ka Ha kaHan JJIsl KaXXA0ro y4acTHHKa BeOMHapa 3aBUCHUT OT MCIOJIb3YEMBbIX
BO3MOXHOCTel BeOuMHapa. Tak, ecnmu B BeOMHape IUIAHMPYETCS OJHOBPEMEHHO
UCTIONIb30BaTh 2 BUACOTPAHCISAINH B KOHPEPEHIIMU U OJIHY TPAHCIALUIO pabouero
CTOJIa, TO JUIsl CTy/IeHTa peKOMEHyeTcst oT 1.5 MOUT/cek BXOASIIEro NoToKa.

9. ®opma MPOMEKYTOUHOU ATTECTALINU:

3auet B 1 cemectpe.
DK3aMEH BO 2 CEMECTpE.

10. OueHouHbIe MaTEpHUATIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON
aTTecTalllH, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

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

CoracoBaHo:

3aenyromuii kadeapoit CYTU POAT
3aBenytomuii kadenpoit BMEH POAT

[Ipeacenarens yueOHO-METOIUYECKON
KOMHCCUU

b.I'. Muponos

A.B. I'openuxk
b.I'. Muponos

C.H. Knumos



