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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

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

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

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

- HAaBBIKOB MaTEeMAaTHYCCKOTO MCCIICTOBAHMUS PUKIIATHBIX 3a1a4.

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

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

OIIK-1 - CnoocobeH UCHONB30BAaTh MOJOXKCHHS, 3aKOHBI M METOJBI
CCTECTBCHHBIX HAayK ¥ MaTeMaTHKU i1 peHICHHWs] 3a]a4  HWHKEHEPHON
NeSTEIIbHOCTH;

YK-1 - CnocobeH ocCymiecTBIsITh TMOUCK, KPUTHUYECKHN aHaau3 U CHHTE3
uHGOpPMAITUH, MPUMEHATH CHCTEMHBIH ITOAXO0JT JUIS PEIICHUS TTOCTABJICHHBIX 3a/1a4.

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

Baaners:
dbopMyIMpOBaTh HHKEHEPHBIC 3a]]a4l HA MAaTEMAaTHIECCKOM 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 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:

KonugectBo uacos

Tun y4eOHBIX 3aHSTHIA Cemectp
Bcero
Nel | Ne2
KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 48 32 16
B ToMm 4mcie:

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 O0O0y4arolmuxcs ¢
NeJaroru4eckuMy paboTHUKaMH U (WIJIK) JIUIIAMU, TIPUBJICKAEMBIMHU K peaan3aluu
o0pa3oBaTeNpbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPU  IPOBEICHUU
IIPOMEKYTOUHOM aTTeCcTallM cocTaBiisAeT 384 akaJeMUyecKux yaca (0OB).

3.4. IIpu oOy4yeHnH MO UHIMBHUIYAIbHOMY Y4€OHOMY IUIaHY, B TOM YHCIIE IIPU
YCKOPEHHOM OO0Y4Y€HHH, 00bEM IUCIUIUIMHBI (MOAYJS) MOXKET OBITh pealn30BaH
HOJIHOCTBIO B (hOpPME CaMOCTOATEIbHONW pabOThl 00ydaromuxcs, a Takxke B (opme
KOHTAaKTHOW pabOThl OOYyYarONIMXCS C TEeAarornuyecKuMu pabOTHUKaMH W (WIIH)
JUIAMH, TPUBJIEKAEMBIMU K peau3alii 00pa30BaTENbHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TPU MPOBEAECHUU IPOMEKYTOUHOM aTTeCTALINH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIsS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKaHNC
/11

1 |Pa3zmen 1 DieMeHTHI THHEHHOM anreOphl

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

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

1.3. TlonsTre Matpunbl. JleficTBUS Ha/l MaTpPUIIAMHU: YMHOXXEHHE MaTPHUIl HA YUCIIO, CII0KEHHE H YMHO)KEHHE
MaTpull. TpaHCIOHMpOBaHUE MaTpUIL.

1.4. Onpenenurenn n-ro NOPsIKA, MX CBOMCTBA M BRIYHCIIEHNE. AnreOpandecKue JONOTHEHUS 1 MUHOPEIL.
1.5. O6patnas matpuna. Pemenne cucteM THHEWHBIX YpaBHEHHH MaTPUIHBIM CIIOCOOOM.

1.6. Panr matpuiiel. Berarcnenue panra MaTpHIIbI ¢ TOMOIIBIO AJIEMEHTapHBIX Mpeodpa3oBanuid. Teopema o
6asrcHOM MuHOpe. IToHsATHE O peleHnH MPOU3BOIBHBIX CHCTEM JIMHEHHBIX ypaBHEHHH. Teopema
Kponekepa-Kanennu.

1.7. Pemienue mpou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEeHUN MeTooM ["aycca. [Iponenypa HaxoxaeHUs
obpaTHOW MaTpulpl MeTooM [aycca.

2 |Pazmen 2 DnemMeHTHI BEKTOPHON anreOphl U aHATUTHIECKON TeOMETPUHI
2.1. Jluneiinple onepanuu HaJl BeKTopaMmu. JIMHEHHO He3aBUCUMbIE CUCTEMbI BeKTOpOB. basuc. Cuctema

KOOpJIMHAT.
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2.2. JluneiiHBIe Oepanuy HaJ BEKTOPaMH B KOOPAMHATAX.

2.3. CxansipHO€E IIPOU3BEICHUE B TPEXMEPHOM IPOCTPAHCTBE U €ro cBOMcTBa. [lyInHa BEeKTOpa. YTIoaI MexXIy
BEeKTOpaMH. BekTopHOE U cMeIaHHOE IPOU3BEICHHUS.

2.4. YpaBHEHHUE JIMHUHU Ha IIOCKOCTH.

2.5. YpaBHeHUe MpsIMOil Ha MIIOCKOCTU. Pa3nnyHble BUABI ypaBHEHUs NMPSIMOI: 110 TOUKE U HAIPABIISAIOMEMY
BEKTOPY; MO IByM TOYKaM; TOYKE U YIJIOBOMY KO3(D(HULMEHTY; B OTpe3Kax. Y paBHEHUE NPSMOH 110 TOUKE U
HOpMaJbHOMY BekTopy. Ob1iee ypaBHEHHE IPIMON Ha IIIOCKOCTH. YacTHBIE CIydan.

2.6. Yron Mexay OpsIMBIMH Ha INIOCKOCTH. Y CIIOBHS MAapaUICIbHOCTH U IIEPIICHANKYIISIPHOCTH JIBYX IIPSMBIX.
Paccrosinue oT TOUKM 10 OpSMOH.

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

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

2.9. YpaBHeHHEe OBEPXHOCTH B IIPOCTPAHCTBE.

2.10. YpaBHeHHUe MIOCKOCTH. Pa3nuyuHble BUABI ypaBHEHHS INIOCKOCTH: 110 TPEM TOYKaM; IO ABYM TOUKaM H
BEKTOPY KOJUTMHEAPHOMY IJIOCKOCTH; TOUKE U IBYM BEKTOpaM KOJUIMHEAPHBIM IJIOCKOCTH; IO TOUKE U
HOpMaJILHOMY BEKTOpY; 00lliee ypaBHEHHUE, TNIOCKOCTH. YacTHbIE CilydaH.

2.11. YpaBHeHHUsI TUHUH B IPOCTPAHCTBE.

2.12. YpaBHeHus psIMOi B pocTpaHcTBe. Pa3nuuHble BUbl ypaBHEHUN NPSAMOM: IO TOUKE U
HAaIpaBJIAIONIEMY BEKTOPY; ABYM TOUKaM; OOIIHME YpaBHEHUS IIPIMOH.

2.13. Yroa Mexay IIOCKOCTSIMH; YIOJd MEKAY NPSIMBIMU; YTOJI MEXY MPSAMOM U MIIOCKOCTBIO. Y CIIOBUS
MapauIeIbHOCTH ¥ NEPIEHANKYISIPHOCTH.

2.14. TloBepXHOCTH BTOPOTO MOPSIKa: chepa, IILIUIICOUT, TUIIepOoIon 161, mapadomouabl. [ununapuaeckue
MTOBEPXHOCTH.

2.15. Hununapuyeckue U cheprdeckue KOOPIUHATBI, UX CBS3b C JEKAPTOBBIMHU KOOPAMHATAMH.

Pa3znen 3 BBeneHue B MaTeMaTU4eCKUil aHATIN3

3.1. Uncnosas mocineroBaTeIbHOCTD, MPEAEN YNCIO0BOH MocienoBaresbHOCTH. CyliecTBOBaHHE Ipesiesna
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 MpEeiax.

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

3.4. HenpepbIBHOCTH (DYHKIMH B TOuKe. HenpepbhIBHOCT OCHOBHBIX AJIEMEHTapHBIX (DYHKIHMH.
HernpepbIBHOCTh CyMMBI, TPOU3BEICHHUS, YACTHOTO U CYNEPHO3UIIMY HENPEPHIBHBIX (YHKIIHA.

3.5. OTHOCTOPOHHSISI HeNPEPBIBHOCTh. TOUKM pa3pbiBa QYHKIMHU U UX KIaCCUPUKALIHSL.

3.6. CoiicTBa (pyHKIIMIA, HETIPEPBHIBHBIX HA OTPE3Ke: OTPAaHMYCHHOCTD, CYIECTBOBAHNE HAUOOBIIETO 1
HaMMEHBIIIEr0 3Ha4eHHH, CyIIECTBOBAHNE TPOMEXYTOUHOTO 3HAUCHHSL.

Paznen 4 luddepennmanbuoe ucuncinenne GyHKIUNA 0JJHOW EPEMEHHOIN U HECKOIBKUX

TIEPEMEHHBIX

4.1. IIponsBoaHas PyHKIIUH, €€ TEOMETPUIECKUI U pu3ndecknii cMbIci. [Ipon3BogHAs CyMMBL,
MIPOM3BEICHUS W YaCTHOTO (DYHKIIHIL.

4.2. TIpon3BoAHBIE OCHOBHBIX 3JIeMEHTapHBIX (pyHKImiA. [IponsBoaHas cnoxxnoi ¢pynkunu. [IponsBogHas
o0OpaTHON (yHKINH.

4.3. Tuddepenunan pyaxmmu. ['eomerpudecknii cMpica quddepennnana. IHBapranTHOCTH GOPMBI TEPBOTO
muddepenunana. [fpumenenns nuddepenuana K NpUOIMKEHHBIM BEIYUCICHUSM.

4.4. IlponzBoausie U quddepeHnras BRICIUX nopsaakoB. @opmysa JleiiOHuma.

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

4.6. ®opmyna Teitnopa ¢ ocraTouHbIM WieHOM B opme Jlarpamxa.

4.7. Ilpencrasienue GyHKIUH expX, sinx, cosx, In(1+x), (1+x)"a; no ¢opmyne Teitnopa. [Ipumenenue
(opmyast Teitnopa kK MpHOIKEHHBIM BBIYHUCICHUSAM.

4.8. MonoTtoHHbIe pyHKIIMU. TeopeMbl 0 BO3pacTaHUU U YOBIBaHUU ()YHKITUU HAa HHTEpBAJIC.
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4.9.Oxctpemymsl pyakun. Heobxoaumere ycinoBus sxkcTpemyMa. OThICKaHHE HAUOOJIBIIETO0 M HANMEHBIIETO
3Ha4YeHUH QYHKINHU Ha OTPE3KeE.
4.10. BeimyknocTh 1 BOrHyTOCTh I'paduka Gpynkunu. Touku nepernda.
4.11. AcuMITOTHI KPUBBIX: BEPTUKAJIbHbIE, TOPU3OHTAIBHbIE U HAKJIOHHBIE.
4.12. Oburas cxeMa HcciIeoBaHus (PYHKIMH U TIOCTPOCHUE e¢ rpaduka.
4.13. ®yHKIMN HECKOJIBKUX IEPEMEHHBIX; 00J1acTh onpeaeeHus, crocoosl 3ananus. [Ipenen pyHkimu B
Touke. HempephIBHOCTS.
4.14. YacTHBIC IpUpAIICHUS U YaCTHBIE IIPOU3BOAHEIC. | €OMeTpHIeCKH CMBICT YaCTHBIX POM3BOIHBIX
(YHKIINH ABYX TIEPEMEHHBIX.
4.15. IomHOoE mpHpamnieHne 1 momHs auddepenuan. KacarempHas miockocTs 1 HOpMalb K TOBEPXHOCTH.
I'eomerpuueckuii cMpict moiHOTO Au depenrana GyHKINT IBYX TepeMeHHbIX.
4.16. [TpubnmkeHHBIC BRIYMCICHUS ¢ TOMOIIBIO TOHOTO quddepeHnnaia.
4.17. YacTHble MPOM3BOAHBIE U AU PEepEeHIINATBI BEICHIMX NOPSIKOB. TeopemMa 0 He3aBUCUMOCTH YaCTHBIX
MPOU3BOJHEIX OT Mopsinka quddepeHrpoBaHus.
4.18. DxcrpeMyMbl PYHKLIMHM HECKOJIBKUX MepeMeHHbIX. HeoOxomumele ycnoBus. opMyarpoBka
JIOCTaTOYHBIX YCIIOBHA.
4.19. YcnoHbl# 3kcTpeMyM. MeTton MHOKuTenel Jlarpanxka.
4.20. [Tpow3BoHAS IO HATIPABJICHUIO M TPAJAHUCHT; UX CBS3b. [ 'eoMeTpriuecKuil M (PU3MUECKII CMBICI
rpajiueHTa.

5 |Pa3nen 5 HeonpeneneHHbIi U OnpeaeIeHHbIN HHTErpaibl
5.1. IlepBoobpa3znas pynkmws. HeonpeaeneHHBI HHTETpal, ero cBoiicTBa. Tabua HHTETPaIOB.
Henocpencreennoe uHterpupoBanue. IHTErpupoBaHue moICTAaHOBKOM (3aMeHa NIEPEeMEHHOI) U TI0 YacTsM.
5.2. lnTerpupoBaHue panvoHAIBHBIX QYHKIMH ITyTEeM Pa3jIoKEeHHs Ha MpOoCTeHIre 1poou.
5.3. HTErpupoBaHre HEKOTOPHIX KJIACCOB TPUTOHOMETPHIECKUX (PYHKITHI.
5.4. lHTerpupoBaHne HEKOTOPHIX KIACCOB UPPAIIHOHAIBHBIX (DYHKITHI.
5.5. OnpeneneHHbI HHTETPAI KaK Mpeies HHTerpaabHOi cyMMbl. OCHOBHBIE CBOHCTBA ONIPEAEIEHHOTO
MHTETpaa.
5.6. [Ipow3BogHAsT MHTETpaNIa IO IEpEMEHHOMY BepxHeMy npeneny. @opmyna Hetorona-JleiioHumIA.
5.7. Beruucnenue onpeaereHHoro HHTerpajia: HMHTETpUpOBaHUE 110 YaCTsIM U MOJICTAHOBKOH.
5.8. IIpubmkeHHOE BBIYMCIICHNE OTIPEEIICHHOTO HHTErpaia: (opMyIisl IpsSIMOYTOJIbHUKOB, TPAeUui 1
CumncoHna.
5.9. HecobcTBEHHbBIE HHTETPATIHI.
5.10. IpunoxxkeHus ONpeAeIeHHOT0 HHTErpasa K BIYUCICHHUIO IIOIAAeH IUIOCKUX (GUTYp, IUIHH IyT KPUBBIX,
00BEMOB | IIIOIIACH OBEPXHOCTEH TEJ BPAILICHHUS.

6 |Paznmen 6 O6bIkHOBEHHBIE AU (PepeHIInaTbHbIE YPAaBHEHHS

6.1. 3amauu, npuBOASIINE K OOBIKHOBEHHBIM TU(QepeHIHaIbHbIM ypaBHCHUAM. OOBIKHOBCHHEIC
muddepeHIratbHbIe ypaBHEHUS (OCHOBHBIC TIOHATHS U onpeiencHus). 3anava Komu st

T epeHIIHaTBPHOTO YpaBHEHHS TIEPBOTO MOpsiaKa. TeopeMa CyIecTBOBaHUS U ¢IMHCTBCHHOCTH PEIICHUS
3agaun Kommm (6e3 nokazatenbcTBa). [loHsATHE 00 00IIIEM, YaCTHOM H 0COOOM PEIICHHUSIX
muddepeHInaNbHBIX YpaBHEHUH.

6.2. OCHOBHBIE KJTaCCH YPaBHEHHUH MEPBOT0 MOPAIKA, HHTETPUPYEMBIE B KBaJpaTypax: YpaBHEHHS C
Ppa3eNoIUMUCS NIEPEMEHHBIMH, OJHOPOHBIE, JTMHEHHbIE, ypaBHEHHs] BepHyIlIH, ypaBHEHUS B TIOJHBIX
nuddepeHnmanax.

6.3. 'eomeTpuueckast HHTEpIpETanys penieHni nudepeHraIbHbIX YPaBHEHNH IEPBOT0 TOPSIKA.
UucneHnHble METOIBI penienus 3aaaun Komm: metoy Ditnepa, meron Pyare—Kytra.

6.4. luddepennmanpHple ypaBHEHHs BHICIIHNX MOpsAAKOB. 3anada Komm. Teopema cymiecTBoBaHuUs 1
CJIMHCTBCHHOCTH pelieHus 3anaun Ko, YpaBHEHHUS,JOMYCKAOIINE TOHMKCHUE MOPSIKA.

6.5. JIuneitubie tuddepennuanibpabe ypaBHeHus. [IoHsTHE 0THOPOIHOTO M HEOIHOPOAHOTO YPaBHEHUSL.
Jluneiinbie ogHOponHbIe aud hepeHranbabie ypaBHeHus. CucteMa GyHIaMEeHTaIbHBIX pemennii. Oo1ee
peuieHue. JInHeHbIe 0THOPOAHBIC YPABHCHUS C MOCTOSIHHBIME KO3 QUIiueHTamMmu.

6.6. JIuneitnple HeoqHOPOIHBIE MU dhepeHIaTbHBIC ypaBHeHU. TeopemMa 0 CTpyKType 0OIIeTo penieHHs.
Meron Jlarpanxa Bapuanuu Mpou3BOJIbHBIX MOCTOSTHHBIX. JINHEHHBIE HEOJTHOPOIHBIE YPABHEHHUSI C
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MOCTOSIHHBIMH K03(h(pUnreHTaMu. Y PaBHEHNUS € TIPaBOi YaCThIO CIIELHATIBHOTO BH/IA.

Pa3nen 7 Panbr

7.1.Yucnossle psapl. CxoquMocTs U cyMMa psiia. Heooxoanmoe ycnoBue cxonumoctu. JleficTBus co
CXOJSIIIUMUCS PSIIaMU.

7.2. YncnoBsle psAIb ¢ MOJIOKUTEIHHBIMA WieHaMU. JlocTaTouHbIe pHU3HAKU: cpaBHeHHs, Jamambepa,
paaukanbHbli npu3Hak Koy, narerpanbubiil npusHak Komu.

7.3.3HaKonepeMeHHbIe PsAAbl. AOCOOTHAS U YCIOBHAS CXOIMMOCTH. 3HaKo4Yepeayromuecs psaabl. [Ipusnak
JleitbuHuma.

7.4.®dyakunonanbHbIe psinel. O0macTs cxoqumocTh. [loHsATHE paBHOMEpHOH cxoauMocTh. Teopema
cxonumoctH Yeorimesa. Teopema. Beitepmrpacca. CBolicTBa paBHOMEPHO CXOJISIIUXCSI PSIIOB.
7.5.Crenennsie psnbl. Teopema Abens. Paguyc cxonumoctu. OCHOBHBIE CBOMCTBA CTENEHHBIX PSIOB.
7.6.Paznoxxenue GyHKIUIH B cTereHHbIC psaabl. Psin Teiinopa.

7.7.1IpuMeHeHne CTeTIeHHBIX PSIOB K MPUOIMKEHHBIM BBIYUCICHUSIM.

7.8. Psan dypoe. Paznoxenue nepuoguueckux GyHkiuid B psjg Oypee. DopMyaupoBKa yCIoBuii
Pa3oKUMOCTH B TOUKE.

7.9. Panp1 @ypre I YSTHBIX U HEUSTHRIX QyHKIUH. Pasnoxenne B psag Oypre HenepruognuecKuX GyHKINH.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MpakTHYECKUX 3aHATUN/KPATKOE COJIEPIKAHME

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 IPSMOH U IIJIOCKOCTH.

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

PA3JIEJT 4 luddepennnanbHoe ucuucaeHnue GyHKIUNA OJHON U HECKOIbKUX MTEPEMEHHBIX
Brruuciaenne HpOHSBOI[HOP'I q)yHKL[I/II/I O,Z[HOﬁ HCpeMeHHOﬁ. Brruuciaenne gacTHBIX IIPOU3BOAHBIX.

5 |PA3JIEJI 5 HeompeneneHHbli 1 OnpeAeIeHHbIH HHTETpaibl
Brruucnenue HCONPEACTICHHBIX U ONIPEACIICHHBIX NHTETPAJIOB
6 |PA3JIEJI 6 O6bikHOBEHHBIE MU epeHInanbHble ypaBHEHUS
Pemmenne muddepeHnmanbHbIX ypaBHEHAH
7 |PA3JAEJI 7 Psagsr
I/ICCHGHOBaHI/IC CXOAUMOCTH YHUCJIIOBBIX U (byHKIII/IOHaJ'IBHI)IX pAaa0B
4.3. CamocTosiTenbHas paboTa 00yJarommxcsl.
No
Bun camocrositensHOM paboTh
n/m
1 |PA3JAEJI 1 DnemeHTsl TUHENWHOH anreOpbl
CamocTosTeIbHOE H3YUCHHE OT/IENIBHBIX TeM YueOHOH JIUTepaTyphl; paboTa co CIPaBOYHOM JINTEPATYPOii;
pa60Ta C 6333MI/I JaHHBIX, I/IH(l)OpMaIII/IOHHO'CHpaBO‘IHLIMI/I " IIOMCKOBBIMH CUCTEMAaMMU; BBIIIOJIHCHUC
KOHTPOJIBHOH pabOThI; TIOATOTOBKA K TEKYIEMY KOHTPOJIIO 3HAHUH ¥ MPOMEKYTOTHOH aTTecTanuu. bassl
JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHBIE U IIOMCKOBBIE CHUCTEMBI: [pasaenst 8,9] Jlureparypa: [1-6,8,9]
2 |DneMeHThl BEKTOPHOU alireOphl M aHATMTHYECKOM T€OMETPHH

CamocTosTenbHOE N3YUeHHNE OTACIBHBIX TeM YIeOHOH TUTepaTypsl; paboTa co CIIpaBOYHOI JIUTEPaTypOi;




Bun camocrositensHOM paboTh

paborta ¢ 6azamu TaHHBIX, HHOOPMALUOHHO-CIIPABOYHBIMHU U IIOMCKOBBIMH CHCTEMaMH; BBITIOIHEHUE
KOHTPOJIBHO# pabOThI; MOATOTOBKA K TCKYIIIEMY KOHTPOJIIO 3HAHUN U MPOMEXKYTOUYHOM aTTecTanuu. bassl
JIAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbBIE U MIOMCKOBbIE CUCTEMBIL: [pa3aenst 8,9] Jlureparypa: [1-6,8,9]

3 |PA3/IEJI 3 BBenenue B MaTeMaTHUCCKUN aHAIIM3

CamocTosITeIbHOE H3yUeHHE OT/IENbHBIX TeM YueOHOH JTUTepaTyphl; paboTa co CPaBOYHOM JINTEPATYpOii;
pabota ¢ 6a3aMu TaHHBIX, HH)OPMALMOHHO-CIIPABOYHBIMH 1 IIONCKOBBIMH CHCTEMaMH; BBHITIOTHEHNE
KOHTPOJBHOM pabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH U IIPOMEXYTOYHOH aTTecTarin. ba3sr
JAHHBIX, HHPOPMAITHOHHO-CIIPABOYHbIE M TIOMCKOBBIC CHCTEMBI: [pasmenst 8,9] Jluteparypa: [1,3-9]

4 |PA3JEJI 4 Iuddepenumanbaoe ucunciaeHne GyHKIUU OJHON U HECKOIBKUX MEPEMEHHBIX
CamocTosITeIbHOE H3yUeHHE OTIENIBHBIX TeM YU4eOHOH TMTepaTyphl; paboTa co ClpaBOYHOM INTEPaTypoii;
pa60Ta C 6a3aMI/I JaHHBIX, HH(bOpMaHHOHHO-CHpaBOLIHI)IMI/I " ITIOMCKOBBIMH CUCTCMaMU,; BBIIIOJIHCHUC
KOHTPOJILHOM PaboThI; MOJATrOTOBKA K TEKYLIEMY KOHTPOJIIO 3HaHUI 1 POMEXXYTOYHO aTTectaiuu. basp
JIAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHEIE U TIOMCKOBBIE CHCTEMBI: [pasaest 8,9] Jlurepatypa: [1,3-9]

5 |PA3JIEJI 5 HeonpeneneHHbIi 1 ONpeeTIeHHbII HHTETPajibl

CaMocCTosITeIbHOE H3YyUCHHE OTIENBHBIX TeM y4eOHOH JUTepaTypsl; padoTa co CpaBOYHON JINTEPATYPOL;
paborta ¢ 6a3zamMu TaHHBIX, HHYOPMALMOHHO-CIIPAaBOYHBIMH 1 IIOMCKOBBIMH CHCTEMaMH; BBHITIOIHEHNE
KOHTPOJILHOM PabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUI M MPOMEXXYTOUHOH aTTectanuu. baser
JIAHHBIX, TH(OPMAIIMOHHO-CIIPABOYHbBIE U TIOMCKOBBIE CHCTeMbI: [paszaeist 8,9] Jlurepatypa: [1,3-9]

6 |PA3JIEJI 6 OGsixkHOBeHHbIE MU PepeHIInaIbHBIE YPaBHEHHUS

CamocTosITeNIbHOE N3yUeHHE OT/IENIbHBIX TeM YueOHOH JUTepaTyphl; padoTa co CPaBOYHOM JINTEPATYpOii;
pabora ¢ 6a3zamu TaHHBIX, HHOOPMALMOHHO-CIIPABOYHBIMH U IIOMCKOBBIMH CHCTEMaMH; BBITIOIHEHNE
KOHTPOJIbHO# pabOThI; MOArOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH U IPOMEXKYTOYHOM aTTecTariu. bassr
JIAHHBIX, HHOPMAIIMOHHO-CIIPABOYHbBIE U MIOUCKOBbIC cUCTeMBI: [pa3aenst 8,9] Jlureparypa:[1,3-9]

7 |PA3JAEJI 7 Psaasr

CamocTosTeIbHOE N3yUeHNE OT/IEIbHBIX TeM y4eOHO auTepaTypsl; paboTa co ClpaBOYHON JIMTEPATYpOH;
paborta ¢ 6a3zaMu JTaHHBIX, HHQOPMALMOHHO-CIIPAaBOYHBIMH 1 IIOMCKOBBIMH CHCTEMaMH; BBHITIOIIHEHNE
KOHTPOJIBbHOM pabOoThI; MOJrOTOBKA K TEKYIIIEMY KOHTPOJIIO 3HAHUH U MPOMEXYTOUHOM aTTecTanuu. bassl
JIAHHBIX, MH(OPMAI[MOHHO-CIIPABOYHBIE U MIOMCKOBBIE cUcTeMBI: [pasaenst 8,9] Jlureparypa:[1,3-9]

8 | [loaroToBka K KOHTPOJBHOH padoTe.

9 | IloarotoBka K MpOMEKYTOUHON aTTECTalUH.

10 | [ToaroroBka K TEKyIIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX padoT
DJIeMEHThl BEKTOPHOW ajreOpbl, aHAJTUTUYECKOM TEOMETPUM W JIMHEHHOMN
anreopsl.
BBenenue B MaTeMaTHUECKHN aHAIIN3.

[IpousBoaHas U ee MPUIOKECHHUS.
HeonpeneneHnusiii v onpeneeHHbIA HHTETPAJIBL.
OYHKIMY HECKOJIBKUX MEPEMEHHBIX.
Juddepenipanbabie ypaBHEHUS

Psiapr.

Teopus BepossiTHOCTEW. MaremaTuueckasi CTaTUCTHKA.



5. IlepeueHr wu3maHUi, KOTOpPBIE PEKOMEHIYETCS HMCIOJIb30BaTh IPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

i\/{; bubnuorpaduueckoe onucanue MecTo goctyma
1 Bricmias matematuka. [lonnsiii kype B 2 1. [llunayes B.C.

Kuura M.: IOpaiir , 2019 ObC "FOPAIT"
2 Kypc ananutndeckoi reoMeTpun 1 JTMHEHHON anreOpbl

bexnemumes JI.B. Kuaura CI16.: Jlans , 2020 9BC "JIAHB"
3 Beoicmias marematuka B 3 1. byrpos f.C., Hukonsckuit C.M.

Kuura M.: IOpaiir , 2019 ObC "FOPAIT"
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.51. Kuura M.: Onukc: Mup | bruo-ka POAT

u O6pazoBanue , 2015
1 Beiciias matematuka. 3agaunuk. byrpos f.C., Hukonbckuii

C.M. Kuura M.: IOpaiir , 2019 ObC "FOPAIT"
2 3agaunuk 1o BeIiciiell MateMmaruke [lunaues B.C. Kaura M.:

Bricmas mkomna , 2009 bu6-ka POAT
3 PykoBOCTBO K pelIeHuIo 3a/1a4 0 MAaTEMaTUUYEeCKOMY aHATU3Y

3anoposxen I'.1. Kuura CII6.: Jlans , 2014 9bC "JIAHB"
4 CripaBOYHUK 110 MaTeMaTUKE I HHKEHEPOB M YUALTUXCS

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

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAThCS TPH
OCBOCHUU JUCIUTUTUHBI (MOIYJIs).

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

2. DnextpoHHo-OndmoTeunas cuctema POAT - http://biblioteka.rgotups.ru

3. DnexTpoHHO-0MOMMoTeuHass cuctema HaydyHo-TexHuueckoil OuOIMOTEKU
MUMUT - http://library.miit.ru/

4. TlouckoBeie cuctemMbl «AHaeke», «Googley Mt mOCTyna K TeMaTHYECKIM
UH(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. DIIeKTPOHHO-0MOIMOTeUHAS cucremMa «ZNANIUM.COM» -
http://www.znanium.com/

9. DnexTpoHHO-GMGIMOTeuHas cuctema «FOPAMT» - http://www.biblio-
online.ru/



7. IlepedyeHb  JMIICH3BMOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MPOrpaMMHOT0 OOECICYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTLTAHBI (MOYJIs).

[IporpammMHOe oOecriedeHre MO3BOJIICT BBITIOJIHUTH BCE MPEAYCMOTPEHHBIC
y4eOHBIM TUTAHOM BHJIBI Y4eOHOM padOTHI MO JUCIUIUTMHE. Bece HeoOxomuMmele iis
U3YYCHUS TUCIUIUTMHBI y4eOHO-METOINYCCKHUE MaTepUalbl pa3MEIIEeHbl Ha caiTe
akajgemuu: https://www.miit.ru/.

[Ipu ocymiecTBiIeHHH 0Opa30BaTENBLHOTO TMporecca IO TUCITUIUINHE
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 Bepcun 10.3 u Boitre, Adobe Acrobat.

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

VYyeOHast ayauTopusi JOJDKHA COOTBETCTBOBATH TPEOOBAHUAM TOXKApPHOM
0€30MacHOCT M OXpaHbl TpyJda [0 OCBELIEHHOCTH, KOJHUYECTBY pabouynx
(MOCaI0UHbIX) MECT CTYJIEHTOB M KauyeCTBY y4eOHOM (ayAMTOPHOM) IOCKHU, a TaKkKe
COOTBETCTBOBATh YCIIOBUSM TOXKApHON Oe3onmacHOCTH.OCBEIEHHOCTh Padovmx
MECT JO0JDKHA COOTBETCTBOBATH JencTByronuM CHullam.

KaOunetrsl ocHamieHbl CIEAYIOHNIMM  00OpYyJOBaHUMEM, MpuOOpaMu U
pacxXxoJHBIMH MaTepHallaMd, OOECHEeUMBAIOIIMMU MPOBEACHHUE MPEIyCMOTPEHHBIX
y4eOHBIM TUTAHOM 3aHSATUH MO AUCLUUIUINHE:

- JUIS TIPOBEJICHUS JIEKIINI U MPaKTUUECKHUX 3aHATUI: pabouee MeCTO CTyJeHTa
CO CTYJIOM, CTOJIOM, pabodee MECTO MPEnoJaBareist Co CTYJIOM, CTOJIOM, JTOCKOM,
MEJIOM WJIK MapKEpPOM.

- 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 MaTepHuaoB,
BUJIEOMATEPUATIOB) TpeOyeTcss MyJIbTUMEIUHOE O00OpYyJOBaHUE: MPOEKTOP,
KOMIIBIOTEP, IKPaH.

- JJI1 OpraHM3allMi CaMOCTOSTEIBHON paboThl :pabodee MECTO CTyJeHTa CO
CTYJIOM, CTOJIOM, JIOCTYI B UHTEPHET.

Texnuyeckue TpeOOBaHUS K OOOPYAOBAHUIO ISl OCYILECTBJICHUS Y4EOHOTO
mpoliecca ¢ UCMOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUM:

KOJOHKHM, HAyIIHUKUM WM BCTPOCHHBIM JTUHAMUK (I8 y4acTHs B
aynIMKOH(EepeHiun);  MUKpopOH  WIM  TapHuUTypa (Il 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.

Texuuueckue TpeOOBaHUA K KaHallaM CBSI3U: OT 128 KOWT/CEK MCXOIAIIETO
MoTOKa; OT 256 kOWT/cex BXojsmiero nortoka. [Ipu MCMOIB30BaHUM TPAHCIAIMH
pabouero croia pekoMeHayeTcs oT 1 MOUT/cek BXOASIIEro NoToka (11l CTyIeHTA).
Harpyska Ha kaHaJ A1 KaXXA0TO yYacTHHKA BEOMHApa 3aBUCUT OT HCIIOJIb3YEeMbIX
BO3MOXXHOCTeH BeOmHapa. Tak, ecnu B BeOWHApe IUTAHUPYETCS OJHOBPEMEHHO
UCTIONIb30BaTh 2 BUACOTPAHCIAINH B KOH(GEPEHIIMA U OJHY TPaHCIALINIO pabodero
CTOJIa, TO JUIsl CTy/IeHTa peKOMEHyeTcst oT 1.5 MOUT/cek BXOASIIEro NoToKa.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

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

10. OueHouHbIe MaTEpHUATIBI.

OueHouyHblE MaTepualibl, TPUMEHSAEMbIE MPH MNPOBEACHUU ITPOMEKYTOUYHON
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



