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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 - CnocobeH pemaTh WHXXEHEpHbIE 3aJladyd B MPO(PECCHOHATBHON
JEATEIbHOCTH C UCIOJb30BAaHUEM METOJOB €CTECTBEHHBIX HAYK, MAaTEMATHYECKOIO
aHaJIM3a U MOJICIIMPOBAHMS.

OOyueHue 1O AUCHUIUIMHE (MOJIYJIO) TpeAroiaraer, 4YTo TI0 €ro
pe3yabTataMm oOydJaromuics OyeT:

Baanern:
dbopMyIUpOBaTh MHKEHEPHBIE 3a/1a4l Ha MAaTEMAaTUYECKOM YPOBHE

3HAThH:
OCHOBBI BBICIIIEIT MATEMATUKHA

YMeTh:
MaTEeMaTUYECKUMU METOJaMM PEIICHUS MPaKTUYECKUX 3a]1a4

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6miass TpyAOeMKOCTh JUCIHUILIMHBI (MOAyJisi) cocTaBisier 12 3.e. (432
aKaJIeMUYECKHUX yaca(oB).

3.2. OOwvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHUKaMU W (WId)  JHUIAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTeNIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MIPOBEICHUH YUEOHBIX 3aHATUM:



KonnuecTBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero
Nel Neo2
KonraktHas paboTa rpu mpoBeICHUHN YI€OHBIX 3aHATHI (BCETro): 48 32 16
B ToM uucne:
3aHATHUS JEKIIMOHHOTO TUTIA 24 16
3aHATUS CEMUHAPCKOTO THIIA 24 16

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (OpMe CaMOCTOSTENbHON paboThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
NEeAarornYecKUMU pabOTHUKAMH U (WJIH) JHIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNpbHOM  TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPU  IPOBEICHUU
IIPOMEKYTOUHOM aTTecTallM cocTaBiisieT 384 akaJeMUyecKux yaca (0OB).

3.4. Ilpu oOydeHnu o UHIMBUYaJIbHOMY yUY€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM O0Y4Y€HUH, 00bEeM TUCHUIUIMHBI (MOAYJSI) MOXKET OBITh peann30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOThl 00y4arolIuXxcs, a Takke B popme
KOHTAKTHOM paboThl OOydYarolmUXCi C TMEJarornuyeCKuMU paOOTHUKAMU W (HJIH)
JULAMH, TPUBJIEKAEMBIMU K peaM3alii 00pa3oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TTPH MPOBEICHUU TPOMEKYTOUHOM aTTECTAILINH.

4. ConepskaHue JUCIUTUIMHBI (MOIYJIS).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

TemaTuka JEKIIMOHHBIX 3aHATUM / KPATKOE COJEPIKaHNE

1 |Pa3zmen 1 DieMeHTHI THHEHHOM anreOphl

1.1. OmpenenuTeny BTOPOTO U TPETHETO MOPSIIKOB, X CBOMCTBA U BHIUMCIICHUE.

1.2. Pemenue cucteM IMHEHHBIX ypaBHEHUH 1o popmynam Kpamepa.

1.3. Ionsatue matpuipl. [leficTBHS HAl MaTPULIAMH: YMHOKEHHE MaTPHUI] Ha YHCIIO, CJI0OKEHNE 1 YMHO)KEHUE
MaTpuil. TpaHCTOHMpPOBaHUE MATPUIL.

1.4. Onpenenureny n-ro MOPsIKa, MX CBOMCTBA M BRIYHCIIEHNE. AnreOpandecKue JONOTHEHUS 1 MUHOPEI.
1.5. O6patHas matpuna. Pemenne cucteM JTHHEHHBIX YpaBHEHHH MaTPHUYHBIM CIIOCOOOM.

1.6. Panr marpuipsl. BeraucieHnie panra MaTpHIbl C TOMOIIBIO AJIEMEHTAPHBIX MpeoOpa3oBaHuii. Teopema o
6azncHom MuHOpe. [ToHsTHE O peneHN: TPON3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHeHHH. Teopema
Kponekepa-Kanennu.

1.7. PemieHue mpou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHeHUil MeTogoM 'aycca. IIponenypa HaxoxaeHus
obpaTHOW MaTpulpl MeTooM [aycca.

2 |Paznen 2 DneMeHTHI BEKTOPHON anreOpbl M aHAIUTHYECKOM TeOMETPHH

2.1. JIuneitaple oneparyu HaJ BeKTopaMu. JIMHEHHO HE3aBUCHMBIE CHCTEMBI BeKTOpPOB. basuc. Cuctema
KOOp/AWHAT.

2.2. JIuneitHple onepany HaJ BEKTOpaMy B KOOPAMHATAX.
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2.3. CxansipHOE TIPOH3BEACHUE B TPEXMEPHOM IIPOCTPAHCTBE U €T0 CBOMcTBA. [IinHa BEeKTOpa. YTOI MEXITy
BEeKTOpaMH. BekTopHOe U cCMeIaHHOE IPOU3BEICHHUS.

2.4. YpaBHEHHUE JIMHUU Ha IJIOCKOCTH.

2.5. YpaBHeHHe MpsIMOH Ha MIIOCKOCTU. Pa3nuuHble BUABI ypaBHEHUs IPSIMOIL: 110 TOUKE M HAIPABIISIOMEMY
BEKTOPY; 0 IByM TOYKaM; TOYKE U YIIIOBOMY KO3 (DHUIMEHTY; B OTpe3Kax. Y paBHEHUE NPSMOH 110 TOUKE U
HOpMasnkHOMY BekTopy. Obliee ypaBHeHHE MIPSIMOHN Ha IIOCKOCTH. YacTHbIE cydau.

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

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

2.8. IlonsipHBIE KOOPAUHATHI HA ITIOCKOCTH, UX CBSI3b C I€KapPTOBBIMU KOOPIUHATAMH. Y paBHEHHE JINHHUU B
MOJIIPHOM CHCTEME KOOPANHAT.

2.9. YpaBHeHHEe NOBEPXHOCTH B IIPOCTPAHCTBE.

2.10. YpaBHeHHUe MIOCKOCTH. Pa3nuuHble BUABI ypaBHEHHS IUIOCKOCTH: 110 TPEM TOYKaM; [0 JBYM TOYKaM U
BEKTOPY KOJUTMHEAPHOMY IJIOCKOCTH; TOUKE U IBYM BEKTOpaM KOJUIMHEAPHBIM IJIOCKOCTH; IO TOUKE U
HOpMaJIbHOMY BEKTOpY; o0Iliee ypaBHEHHE, INIOCKOCTH. YacTHBIE Cilydan.

2.11. YpaBHeHHUsI TUHUH B IPOCTPAHCTBE.

2.12. YpaBHeHus psIMOi B IpocTpaHcTBe. Pa3nuuHble BUABI ypaBHEHUI NPSAMOIL: 110 TOUKE U
HAaIpaBJIAIONIEMY BEKTOPY; ABYM TOUKaM; OOIIHNE YpaBHEHUS IIPIMOH.

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

2.14. TloBepXxHOCTH BTOPOTO NOpPsAAKa: cepa, SITUIICONA, TUIIepOOoTIou b1, Mapadononasl. Lnmnaaprdeckue
MIOBEPXHOCTH.

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

Pa3nen 3 BeeneHue B MaTeMaTHUYECKUN aHAIN3

3.1. Yucnoas mocienoBaTeIbHOCTD, IPeiel YUCI0BOH mocienoBarensHocTu. CyIiecTBOBaHUE TIpeiena
MOHOTOHHOI OTpaHWYCHHOW TocienoBaTenbHocTH. Yucno e. HarypamsHeril torapudm.

3.2. Ilpenen GpyHKINH B TOUKE, OAHOCTOPOHHHE Npeneisl. [Ipenen ¢pynkunn Ha 6eckonednocTr. beckoneuno
Masble QyHKIUH U UX cBoHcTBa. OCHOBHBIE TEOPEMBI O IIpe/enax.

3.3. beckoneuno 6onpime GyHKINH U UX CBOHCTBA. CBA3b MEX Ly OECKOHEUHO OOJBITNMHU 1 OECKOHEUHO
ManbIMHu QYHKIIMHE. CpaBHEHNE OECKOHEYHO MaJIbIX. DKBUBAJICHTHBIE OECKOHEUHO MaJble.

3.4. HenpepbIBHOCTH (DYHKIMH B TOUKe. HenpephIBHOCT OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHH.
HernpepbIBHOCTh CyMMBI, TPOU3BEICHHUS, YACTHOTO U CYNEPHO3UIIMN HENPEPHIBHBIX (YHKIIHH.

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

3.6. CoiicTBa (pyHKIIMI, HEIPEPHIBHBIX HA OTPE3Ke: OTPAaHUUEHHOCTh, CYIIECTBOBAHHE HAUOOJIBIIETO U
HaMMEHBIIIET0 3HAUEHHH, CYIIeCTBOBAHNE MPOMEKYTOTHOTO 3HAYCHHUS.

Paznen 4 luddepennmansaoe ucuncinenne GQyHKIUNH OJHON epeMEHHON 1 HECKOJIbKUX

TIEPEMEHHBIX

4.1. IlponsBoaHas pyHKINH, €€ TeOMETPUUECKUN U (pu3rdecknii cMbicil. [Ipon3BosHast CyMMBl,
MIPOM3BEICHUS W YACTHOTO (YHKIIHIL.

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

4.3. Tuddepenunan pyaxmmu. ['eomerpudeckuii cMpica quddepennnana. MIHBapranTHOCTH GOPMBI TEPBOTO
muddepennnana. [Ipumenenus nuddepeHnuaia K IpuOIMKEHHBIM BEIYUCICHHAIM.

4.4. IlponzBoausie U quddepeHnrais BeICIUX nopsakoB. @opmysta JleiiOHuma.

4.5. Teopems! Pomns, Jlarpanxka, Komm. Ipasuno JlonuTans.

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

4.7. Ilpencrasienue GyHKIMH expX, sinX, cosX, In(1+x), (1+x)"a; no popmyine Teitnopa. [Ipumenenne
¢opmyasl Teitnopa K IpHOIMKEHHBIM BBIYUCIICHUSM.

4.8. MonoTtoHHbie GpyHKIIMK. TeopemMbl 0 BO3pacTaHUH U yObIBaHWH (DYHKIIUK Ha HHTEPBAJIE.
4.9.9xctpemymbl GyHKITUH. Heobxomumele yeitoBus skcTpeMyMa. OThICKaHUE HAMOOJBIIIETO M HANMEHBIIIETO
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3Ha4YeHNH (YHKINU Ha OTPE3KE.

4.10. BeimyknocTh 1 BorHyTOCTh Ipaduka Gpynkunu. Touku nepernda.

4.11. AcuMITOTHI KPUBBIX: BEPTUKAJIbHBIE, TOPHU30HTAIBHBIE U HAKJIOHHBIE.

4.12. Ob6mas cxema ucciieoBanust PyHKIUH U ITOCTPOEHHE ee Tpaduka.

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

4.14. YacTHbIC IpUpAIICHUS U YaCTHBIC IPOU3BOIHEIC. [ '€OMETpHIECKHI CMBICT YaCTHBIX MPOM3BOJHBIX
(YHKIINH ABYX IEPEMEHHBIX.

4.15. ToxHoE TIpHpamieHne 1 MoaHbH nuddepennuan. KacaTtenpHast IIIOCKOCTs M HOPMAIh K IIOBEPXHOCTH.
I'eomerpuueckuii cMbict moiHOTO Auddepenrana GyHKINN IBYX TepeMeHHbIX.

4.16. IIpubmmkeHHBIE BRIYACICHUS C TOMOIIBIO TOTHOTO AuddepeHnnaa.

4.17. YacTHbIE TPOM3BOAHBIE U AN PEPEHIINATBI BRICIINX MOPsIKOB. TeopeMa 0 He3aBUCUMOCTH YacTHBIX
MPOU3BOJHBIX OT Mopsinka TuddepeHrpoBaHus.

4.18. DxcrpeMyMbl PYHKIUHE HECKOJIBKUX MepeMeHHbIX. HeoOxoaumeble ycioBusi. DopmyupoBka
JIOCTaTOYHBIX YCIIOBHM.

4.19. YcnoHbl#l 3kcTpeMyM. MeTton MHOXKuTenel Jlarpanxka.

4.20. [Tpou3Bo/HAs IO HATPABJICHHUIO W TPAJIUCHT; UX CBA3b. | cOMeTpUUeCKUil 1 HU3NICCKUNA CMBICIT
rpajiueHTa.

Paznen 5 HeonpeneneHHbI U ONIPEAEIICHHBIN HHTETPAIbI

5.1. IlepBooOpa3zHas pynkmust. HeompeneneHABI HHTETpal, ero cBoiicTBa. Tabmia HHTETPaIoB.
Henocpencrsennoe nnterpupoBanue. HTETprpoBaHue MOJACTaHOBKOHN (3aMEHA IEPEMEHHOM) U IO YacTsAM.
5.2. lnTerpupoBaHue panvoHAIBHBIX QYHKIMH ITyTEeM Pa3jIoKEeHHs Ha MpOoCTeHIre 1poou.

5.3. HTerpupoBaHie HEKOTOPHIX KJIaCCOB TPUTOHOMETPHYECKUX (DYHKIHH.

5.4. HTErpupoBaHre HEKOTOPHIX KIACCOB UPPAIIOHATBHBIX ()YHKITHH.

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

5.6. [Ipow3BogHAsI MHTETpaANa IO IEPEMEHHOMY BepxHeMy mpeneny. @opmyna Herorona-Jleitoauma.

5.7. BeruucneHue onpeaeeHHOro HHTErpaga: HHTErPUPOBAHHUE MO YaCTAM M MOJCTaHOBKOM.

5.8. [IpubmkeHHOE BBIYMCIICHNE OTIPEICIICHHOTO HHTerpaia: (JopMyJisl IpsSIMOYTOJIbHUKOB, TPAEUi 1
CumncoHna.

5.9. HecoOcTBeHHBIE HHTETPATIHI.

5.10. IIpunoxxkeHus ONpeAeIeHHOT0 HHTErpaja K BhIYUCICHHUIO IIOIAAeH IUIOCKUX (GUTYp, IUIHH IyT KPUBBIX,
00BEMOB | IUIOMIAZAeH TOBEPXHOCTEH Tel BpaIlleHHUS.

Paznen 6 O6bikHOBEHHBIE MU depeHIInanbHble ypaBHEHUs

6.1. 3ajaun, MpUBOISIIIE K OOBIKHOBEHHBIM () (epeHInalbHbIM ypaBHeHUIM. OObIKHOBEHHbIC
muddepeHnnansHple ypaBHEHHs (OCHOBHBIE MOHATHS U onpesenenus). 3axada Kommn s
muddepeHInaNIEHOTO ypaBHEHHS IIEPBOTO Mopsiika. Teopema CylecTBOBaHMS U €AMHCTBEHHOCTH PELICHUS
3anpaun Komm (6e3 nokasarensctsa). [TonsTre 06 o01mieM, 4acTHOM U 0COOOM pEeIIeHHUIX
muddepeHInaNbHBIX YpaBHEHUH.

6.2. OcHOBHBIE KJIaCChl YPAaBHEHHUI IEPBOTO MOPSI/IKA, HHTETPHUPYEMbIE B KBaJIpaTypax: ypaBHEHHUS C
pa3eNIoIUMUCS TEPEMEHHBIME, OJHOPOHBIE, TUHEHHbIE, ypaBHEHHsT bepHyIIH, ypaBHEHHS B TOJHBIX
muddepeHnmanax.

6.3. TeoMeTpuyeckasi MHTEpIIpeTalus peluieHuii AuddepeHnanbHbIX YpaBHEH I IEPBOTO MOPSIIKA.
UucnenHsle MeTOIBI pemeHns 3agadu Komm: metox Ditnepa, meton Pyare—Kyrra.

6.4. luddepennmansubie ypaBHEHHS BBICIIUX TOPsAAKoB. 3agada Komu. Teopema cyiiecTBoBaHUs U
€/IMHCTBEHHOCTH pelieHus 3a1aun Komm. YpaBHEHU, IOy CKarOLHe TIOHKEHUE TOPSIKa.

6.5. JIuneitnbie udepeHnpanbapie ypaBHeHUs. [IoHsTHE 0THOPOIHOTO U HEOJHOPOIHOTO YPaBHEHHS.
Jluneiinvie onHopoanble nuddepenumansapie ypaBaenus. Cuctema GpyHaaMeHTanbHBIX penienuid. Oomee
peuienue. JInHeitHbIE OJJHOPOIHBIE YPABHEHUS C TIOCTOSIHHBIMU KOA(HLIMEHTaMU.

6.6. JIuneitnbie HeoHOpOHBIE T (depeHnnalbHbIe ypaBHEeHHs. Teopema o CTPYKTYpe OOILIEero pereHusI.
Meron Jlarpanxa Bapuanuu nMpou3BOJIbHBIX MOCTOSIHHBIX. JIMHEITHBIE HEOJHOPOIHBIE YPABHEHUS C
MOCTOSIHHBIMH K03(h(pUnreHTaMu. Y PaBHEHNUS € TIPABOI YaCThIO CIELHAIBHOTO BH/IA.
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Paznen 7 Panbl

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

7.2. UncnoBble psiabl ¢ HONOKUTENBHBIMY WieHaMH. JlocTaTouHble NpU3HAKK: cpaBHeHHs, Janamobepa,
paaukanbHbeI npu3Hak Ko, nHTErpanbHeli npusHak Ko,

7.3.3HaKomnepeMeHHbIe psibl. AOCOIIOTHAS M YCIOBHAsI CXOMMOCTH. 3HaKo4Yepeaytomuecs psabl. [IpusHak
JleitOHuIa.

7.4.®dyakunonanbHbIe psinel. O0macTs cxoqumocTd. [loHsATHE paBHOMEpPHOH cXomuMocTH. Teopema
cxonumoctu Yeorsimesa. Teopema. Betiepmirpacca. CBOWCTBa paBHOMEPHO CXOMSIIIUXCS PSIOB.
7.5.Crenennsie psanel. Teopema AGers. Pamuyc cxomumocTi. OCHOBHBIE CBOMCTBA CTETIEHHBIX PSIIOB.
7.6.Paznoxenne GpyHKINH B cTenieHHbIe paasl. P Teiinopa.

7.7.1IpuMeHeHne CTeTIEHHBIX PSIOB K MPUOIMKEHHBIM BBIYHCICHUSAM.

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

7.9. Psnpl Ddypbe ai1st 4eTHBIX ¥ HedeTHBIX GyHKIui. Paszinoxenue B psin Oypbe HeepuoaAnIecKuX QyHKIM .

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemaTuka INPAaKTUICCKUX 3aHATHH/ KpaTKOC COACPIKAHUC

PA3JIEJI 1 DnemeHTHI TMHENWHOM anreOpbl

HeiictBus ¢ Matpuiamu. Berurcnenue onpenenureneil. Pemenue cucteM JIMHEHHBIX YpaBHEHHH.

PA3JIEJI 2 DnemeHTHl BEKTOPHOM alireOphl U aHATMTUYECKOW TeOMEeTpUU

JeiicTBus ¢ BeKTOpaMu. YpaBHEHUS IPSIMOM U IIJIOCKOCTH.

PA3IEJI 3 Beenenue B MaTeMaTHUYSCKUM aHAIIN3
Beluncnenue npesena GyHKIHM.

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

PA3JIEJI 5 HeonpeneneHHbli U ONpeAeaeHHbIA HHTETPaJIb
Brruuciaenne HCEOIPCACIICHHBIX U OINPCACIICHHBIX HHTCTPAIOB

PA3/IEJI 6 O0bixkHOBEHHBIE MU hepeHInaIbHbIe YpaBHEHUS
Pemenue nuddepeHnmanbHbIX ypaBHEHUH

PA3JIEJI 7 Psanpl

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

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

/o

Bun camocrositensHOM paboTh

PA3JIEJI 1 DnemeHnTsI IHEHOM anreOpsl

CamocTosTeIbHOE H3yUeHHE OT/IENbHBIX TeM yueOHOH JUTepaTyphl; paboTa co CPaBOYHOM JINTEPATYPOii;
paborta ¢ 6a3zamMu JTaHHBIX, HHHOPMALMOHHO-CIIPAaBOYHBIMH U TIOMCKOBBIMH CHCTEMAaMH; BBIIIOIIHEHHE
KOHTPOJILHOM PabOThI; MOJATrOTOBKA K TEKYLIEMY KOHTPOJIIO 3HaHUI 1 IPOMEXYTOYHOH aTTectauu. baspl
JaHHBIX, HHPOPMALOHHO-CIIPABOYHbIC U TIOUCKOBBIC CHCTEMBI: [pasaens! 8,9] Jlutepatypa: [1-6,8,9]

DJeMeHTHl BEKTOPHOM anreOpbl ¥ aHATUTHYECKOW T€OMETPUN
CaMocTosATeIbHOE N3YICHHUE OTNIEIBHBIX TEM yU4eOHOH JINTEpPaTyphl; paboTa CO CIIPaBOYHOM JTUTEPATYPOI;
pa60Ta ¢ bazamu JaHHBIX, I/IHd)OpMaHI/IOHHO-CHpaBO‘{HBIMI/I 1 IOMCKOBBIMH CUCTCMaMHM, BBIIIOJTHCHHC




Bun camocrositensHOM paboTh

KOHTPOJIBHOM pabOoThI; MOATOTOBKA K TEKYIIEMY KOHTPOIIO 3HAHUH U TIPOMEXYTOYHOH aTTecTarun. baser
JIAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbBIE U MIOMCKOBbIE CUCTEMBIL: [pa3aenst 8,9] Jlureparypa: [1-6,8,9]

PA3/IEJI 3 Beenenue B MaTeMaTHUYSCKUM aHAIIN3

CaMocCTosITeIbHOE N3yUeHUE OT/ISIIBbHBIX TeM yueOHO auTepaTypsl; padoTa co CpaBOYHON JINTEPaTypoOi;
paborta ¢ 6a3zamu TaHHBIX, HTHOOPMALMOHHO-CIIPABOYHBIMH U IIOMCKOBBIMH CHCTEMaMH; BBITIOJIHEHHE
KOHTPOJIBHOM pabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOIIIO 3HAHUNA U IPOMEXXYTOUHOH aTTecTanu. bassl
JAHHBIX, HHPOPMAITHOHHO-CIIPABOYHbIE M TIOMCKOBBIC CHCTEMBI: [pasmenst 8,9] Jluteparypa: [1,3-9]

PA3JIEJI 4 uddepenunanbroe ncurcienne GyHKIUN OAHON U HECKOIBKHUX EPEMEHHBIX
CaMocCTOsITeNIbHOE H3yUCHHE OTEIBHBIX TeM y4eOHOH IUTepaTypshl; paboTa co CIpaBOYHON JINTEPATYPOIL;
paborta ¢ 6a3zamu TaHHBIX, HHOOPMALMOHHO-CIIPABOYHBIMH U TIOMCKOBBIMH CHCTEMaMH; BBIIIOIIHEHHE
KOHTPOJILHOM PaboThI; MOJATrOTOBKA K TEKYLIEMY KOHTPOJIIO 3HaHUI 1 IPOMEXXYTOYHO aTTectaiuu. basp
JIAHHBIX, MH(POPMAI[MOHHO-CIIPABOYHEIE U TIOMCKOBBIE CHCTEMBI: [pasaest 8,9] Jlurepatypa: [1,3-9]

PA3JIEJI 5 HeonpeneneHHsbli U ONpeIeeHHbIA HHTErPajbl

CaMocCTosITeIbHOE H3YUCHNE OTIENBHBIX TeM y4eOHOH JUTepaTypshl; padboTa co CpaBOYHON JINTEPATYPOIL;
paborta ¢ 6a3zaMu TaHHBIX, HHQOPMALMOHHO-CIIPAaBOYHBIMH 1 IIOMCKOBBIMH CHCTEMaMH; BBHITIOTHEHNE
KOHTPOJILHOM PabOThI; MOATrOTOBKA K TEKYLIEMY KOHTPOJIO 3HAHMH M MPOMEXYTOUHOHN aTTecTanuy. bassl
JIAHHBIX, THOPMAIIMOHHO-CIIPABOYHbBIE U MIOMCKOBBIE CHCTeMbI: [paszaest 8,9] Jlurepatypa: [1,3-9]

PA3JIEJI 6 O6pikHOBEHHBIE MU hepeHInanbHbIe ypaBHEHUS

CaMocCTosITeNIbHOE N3yUeHUE OT/IENIbHBIX TeM yueOHOI auTepaTypsl; padoTa co CpaBOYHON JIMTEPATypOii;
pa60Ta C 6a3aMI/I JaHHBIX, I/IH(I)OpMaHI/IOHHO-CHpaBOLIHI)IMI/I " ITOMCKOBBIMH CUCTCMaMU,; BBIIIOJIHCHUC
KOHTPOJIBHO# pabOThI; MOArOTOBKA K TCKYIIIEMY KOHTPOJIIO 3HAHUIA U MPOMEKYTOUHOM aTTecTanuu. bass
JIAHHBIX, MH(POPMAI[MOHHO-CIIPABOYHBIE U MIOMCKOBBIE CHUCTEMBIL: [pasaenst 8,9] Jlurepatypa:[1,3-9]

PA3JIEJI 7 Psiasr

CamocTosITeNIbHOE U3yUeHUE OT/IENbHBIX TeM yueOHOH TUTepaTyphl; paboTa co CpaBOYHOM JIUTEPATYPOii;
paborta ¢ 6a3zamu JITaHHBIX, HHHOPMAIMOHHO-CIIPABOYHBIMH U TIOMCKOBBIMH CHCTEMaMHU; BBITIOIIHEHUE
KOHTPOJILHOM pabOoThI; MOJr0TOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUI U MPOMEXKYTOUHOH aTTecTaiun. ba3p
JIAHHBIX, MH(POPMAI[MOHHO-CIIPABOYHBIE U MIOMCKOBBIE cUCTEMBI: [pasaenst 8,9] Jlureparypa:[1,3-9]

[ToaroroBka Kk KOHTPOJIBHOM padoTe.

[ToaroroBka k IpOMEKYTOYHOM aTTECTALIMH.
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IToaroroBka k TCKYLIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX padoT
DJIeMEHThl BEKTOPHOM ajreOpbl, aHAJTUTUYECKOM TEOMETPUM M JIMHEHHOMN

anreopsbl.

BBenenne B MaTeMaTUUECKUN aHAIINS.
[Ipon3BoiHAS U €€ MPUIIOKEHUSI.
HeonpeneneHHsiii U OnpenesieHHbIA HHTETPAJIBI.
@yHKIMY HECKOJIBKUX MEPEMEHHBIX.
HuddepenunanbHbie ypaBHEHUS

Psnpr.

Teopus BepossiTHOCTEW. MaremaTuueckasi CTaTUCTHKA.




5. IlepeueHp wu3NaHMM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

jgn bubnuorpaduueckoe onucanve Mecto noctyna
1 Bricmias matematuka. [lonnsiii kype B 2 1. [llunayes B.C.

Kuura M.: FOpaiir , 2019 ObC "FOPAIT"
2 Kypc ananutndeckoi reoMeTpun 1 JTMHEWHOU anreOpbl

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

Knura M.: FOpaiit , 2019 OBC "IOPAUT"
4 Kpatkuii kypc Maremarnueckoro ananusza bepmant A.@.,

Apamanosuu W.I'. Kaura CII6.: Jlans , 2010 9bC "JIAHB"
5 Briciias MaTemaTHKa B ynpakHeHUsX U 3aaa4dax. Y.1, 2. Jlanko

ILE., ITonos A.T., Kosxesuukosa T.51. Kuura M.: Onukc: Mup | bruo-ka POAT

u O6pazoBanue , 2015
1 Bricmas maremaruka. 3anaunuk. byrpos f.C., Hukonbckuii

C.M. Kunura M.: IOpaiir , 2019 ObC "FOPAIT"
2 3agaunuk 1o BeIiciiedl MateMmaruke [lunades B.C. Kaura M.:

Bricmas mkomna , 2009 bu6-ka POAT
3 PykoBOZICTBO K pelIeHUIO 33729 IO MaTEMAaTHIECKOMY aHAIH3y

3anoposxen I'.1. Kuura CII6.: Jlans , 2014 9bC "JIAHB"
4 CrpaBOYHUK 10 MAaTEMAaTUKE IS MHKCHEPOB M YIAITUXCS

BTy30B bpormreiin U.H. Knura CII6.: Jlans , 2010 3bC "JIAHB"

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIB30BaThCS TPU
OCBOCHUU JUCIUTUTUHBI (MOIYJIs).

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

2. DnexktponHo-onbMoTeuHas cuctema POAT - http://biblioteka.rgotups.ru

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

4. TlouckoBbie cucteMbl «SIHIEKCY, «Googley s AOCTyNa K TeMaTHYECKUM
MH(OPMAIMOHHBIM pecypcaM

5.  DIeKTpoHHO-OMONMOTEYHas  cHcTeMa  m3jarenbcTBa  «JlaHb» -
http://e.lanbook.com/

6. DeKTpoHHO-0MOIMoTeYHas cuctema 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. DuextpoHHO-OuGnHoTeuHas cuctema «IOPAUT» - http://www.biblio-
online.ru/



7. IlepedyeHb  JUIEH3MOHHOTO H  CBOOOJHO  PacIpOCTPAHSIEMOTO
IPOrpaMMHOr0 00€CleYeHusl, B TOM YHCIE OTEYECTBEHHOIO INPOU3BOJCTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

[IporpamMMHOe obecriedyeHre MO3BOJISIET BBIMOJIHUTH BCE MPETYyCMOTPEHHBIC
y4eOHBIM TUTAHOM BHJIbI yueOHOU paboThl 1o auciuruinHe. Bece HeoOxoaumeie asis
U3Y4YEHUS! AUCIUIUIMHBI y4eOHO-METOJMYECKUE MaTepuaibl pa3MeleHbl Ha CaiTe
akajgemuu: https://www.miit.ru/.

[Ipu ocymiecTBiaeHMH 00pa30BaTEIBLHOTO Tpollecca IO JAUCIMILIAHE
UCIIOJIB3YIOTCSL ~ CIEAYIOMUEe HMH(POPMALMOHHBIE TEXHOJOTHMH, MPOrPaMMHOE
obecrniedyeHre 1 HHPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI:

- s TIPOBEACHHS JICKIIUH, JICMOHCTpPAllUM TMPE3CHTAIMA W BEACHUS
MHTEpakTUBHBIX 3aHsATUI: Microsoft Office 2003 u Bbiwe.

- 111 o(OpMIICHHS OTYETOB M MHOM nokymeHTaruu: Microsoft Office 2003 u
BBIIIIC.

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

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

Jl7is ocymiecTBiIeHUs yaeOHOTO MpoIiecca ¢ UCIOJIb30BaHUEM JUCTAHIIMOHHBIX
oOpa3oBaTEIbHBIX TEXHOJOTHI: omepanuoHHas 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-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOoIecca MO AUCIUTUTHHE (MOIYIIIO).

VYyeOHast ayauTopusi JOJDKHA COOTBETCTBOBATh TPEOOBAHUSAM TOXKApPHOU
0e30macHOCT ¥ OXpaHbl TpPyJAa IO OCBEIICHHOCTH, KOJUYECTBY pabodmx
(TTOCaIOYHBIX) MECT CTYJICHTOB M KaueCTBY y4eOHOMU (ayAUTOPHOM) TOCKH, a TAKKe
COOTBETCTBOBATh YCIIOBUSM TOXKApHON Oe3onacHOCTH.OCBEIEHHOCTh padovmx
MECT JOJKHA COOTBETCTBOBATH JencTByromuM CHullam.

KaOunetrbl ocHameHsl chHeAylmuM oOOpyJoBaHUEM, MpuOOpaMu U
pacXoHbIMU MaTepHuajiaMi, 00eCleurnBaIOIIMMU MPOBEICHUE MPEAYCMOTPEHHBIX
y4e€OHBIM TUTAHOM 3aHSITHH 0 JUCITUTIINHE:

- JUUIsl IPOBEICHUS JICKIIMIA U MTPAKTUYECKUX 3aHITHI: pabodee MeCTO CTy/IeHTa
CO CTYJIOM, CTOJIOM, pabodee MECTO MPENoaaBaTeNs CO CTYJIOM, CTOJIOM, JOCKOH,
MEJIOM WJIK MapKepOM.

- JUIsl BBINOJHEHUS TEKYIIEro KOHTPOJIS YCIEBAaeMOCTU: paboyee MecTo
CTYJIEHTa CO CTYJIOM, CTOJIOM, pabouee MECTO MPEToJaBaTesi CO CTYJIOM, CTOJIOM.



- JUIS TIpOBeNleHNsT MH(POPMAITMOHHO - KOMMYHHUKAITMOHHBIX-HHTEPAKTHBHBIX
3aHITHH (mpencraBieHUs pe3eHTallUl, rpaduyeckux MaTepuasos,
BUJIEOMATEPUATIOB) TpeOyeTcss MyJIbTUMEIUHOE O00OpYyJOBaHUE: IPOEKTOP,
KOMITBIOTED, IKPaH.

- JUI1 OpraHM3aIlMH CaMOCTOSITENBHON paboThl :pabodee MECTO CTyACHTa CO
CTYJIOM, CTOJIOM, JJOCTYIl B UHTEPHET.

Texnuyeckue TpeOOBaHUSA K OOOPYAOBAHUIO ISl OCYIIECTBICHUS Y4E€OHOIO
polecca ¢ UCMOJIb30BAaHUEM JUCTAHIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUM:

KOJOHKHM, HAyIIHUKUM WJIM BCTPOCHHBIM JTUHAMUK (I8 yd4acTHs B
aynIuKoH(epeHiun);  MUKpopOH  WIM  TrapHuTypa (Uil ydactus B
ayJIMKOH(EpeHIINN );

- U1 Benyuiero: kommnbtotep ¢ mpoieccopoM Intel Core 2 Duo ot 2 I'T'1y (wm
aHasor) u Bbliie, ot 2 ['6 cB0OOIHOM OnepaTUBHON MaAMSITH;

- UIs cTyJeHTa: komnbloTep ¢ mpoieccopoM Intel Core 2 Duo ot 2 [T (wnm
aHasor) u Bbiie, ot 1 ['0 cBOOOAHON ONIEpATUBHOM MAMSITH.

Texuuueckue TpeOOBaHUA K KaHallaM CBSI3M: OT 128 KOWT/CEK MCXOIAIIETO
MoTOKa; OT 256 kOuT/cex BXojsmiero mnoroka. [Ipu MCMOIB30BaHUM TPAHCISALUU
pabouero croja pekoMeHayeTcs oT 1 MOUT/Cek BXOSAMIEro MoToka (it CTyIEHTA).
Harpyska Ha xaHal il KaXKJ0TO yYacTHUKA BEOMHApa 3aBUCUT OT MCIOJIb3yEMbIX
BO3MOXHOCTel BeOuHapa. Tak, ecnmu B BeOMHape IUIAHMPYETCS OJHOBPEMEHHO
WCITOJIB30BAaTh 2 BUIACOTPAHCISAIINY B KOHPEPCHIIMN U OJHY TPAHCIAINI0 pabodyero
CTOJIa, TO JUISl CTYAEHTa peKOMeHayeTcsl OT 1.5 MOUT/CeK BXOIAIIEr0 NOTOKA.

9. ®opma MPOMEKYTOUHOU ATTECTALINU:

3auet B 1 cemectpe.
DK3aMEH BO 2 CEMECTPE.

10. OueHouHbIe MaTEpHUATIBI.

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



ABTOpBI:

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

CoracoBaHo:

3aenyromuii kadeapoir TC POAT
3aBenytomuii kadenpoit BMEH POAT

[Ipeacenarens yueOHO-METOIUYECKON
KOMHCCUU

b.I'. Muponos

A.A. JIokTeB
b.I'. Muponos

C.H. Knumos



