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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
JEATEIbHOCTH C MCIOJb30BAHUEM METOJOB €CTECTBEHHBIX HAYK, MaTEMATHUYECKOIO
aHaJIM3a U MOJICIIMPOBAHMS.

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

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

3HaTh:
OCHOBBI BBICIIIE MATEMAaTUKHU

YMmeTh:
MATEMATHUYCCKUMHU MECTOJaMHA peHIeHI/IH HpaI(TI/I‘-IeCKI/IX 3a1a4

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

OO6miass TpyaOeMKOCTh AUCHUILIMHBI (MOAyJis) cocTaBisier 12 3.e. (432
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem gucruIuHBl (MOAyJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHUKaMU W (WId)  JHUIAMH,
MIPUBJICKAEMBIMHU K peau3aiuu 00pa3oBaTEIbHON MPOTPAMMBbI HA MHBIX yCIOBUSX,
P MIPOBEJICHUHN yUeOHBIX 3aHITHI:



KonngectBo yacos
Tun yaeOHBIX 3aHATHI Beero Cemectp
Nel | Ne2
KonrakTHas paboTa Ipu nNpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 48 32 16
B tom uucae:
3aHATUS JEKIMOHHOIO THUIIA 24 16 8
3aHATHS CEMUHAPCKOTO TUTIA 24 16 8

3.3. O6bem aucHUIUIMHBI (MOAYNS) B (opMe caMOCTOSTENBHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW pabOThl OOYy4aromuXxcsi C
NeIarOTMYECKUME paOOTHUKAMU U (WJIH) JIMIIAMU, TIPUBIIEKAEMBIMU K peaTn3aliiu
o0Opa3oBaTeNbHOW  MPOrpaMMbl Ha HWHBIX  YCIOBHSAX, TIPU  MPOBEACHUU
IPOMEKYTOYHOM aTTecTaly cocTapiser 384 akageMuuecKux yaca (oB).

3.4. Ilpu oOydeHnu MO0 UHMBUYaJbHOMY y4€OHOMY IIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OO0YY€HHH, 00bEM TUCIUIUIMHBI (MOAYJS) MOXKET OBITh pealn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM pabOThl 0OyYarOIINXCs, a TaKke B opMme
KOHTAKTHOM paboThl OOydYarolmUXCid C TMEJarorMuyeCKuMU paOOTHUKAMU W (HJIH)
JUIAMH, TPUBJIEKAEMBIMH K peaM3alli 00pa30BaTENbHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU NIPOBEIECHUHU IPOMEXYTOUHOM aTTECTALINU.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

/ TemaTuka JEKITMOHHBIX 3aHATUM / KPATKOE COJEPIKaHNE
n/m

1 |Pa3men 1 DnemeHTHI TMHENHHOH anreOpbl

1.1. OnpenenuTeny BTOPOTO M TPETHETO MOPSIKOB, UX CBONCTBA M BHIYHCIICHUE.

1.2. Perrenue cucteM JIMHEHHBIX ypaBHEeHU# Mo Gopmynam Kpamepa.

1.3. Ionsatue matpuipl. [leficTBrS HAl MaTPULIAMH: YMHOKEHHE MaTPHUIl Ha YHCIIO, CJI0OXKEHNE 1 YMHO)KEHHUE
MaTpuil. TpaHCIOHMpPOBaHUE MATPUII.

1.4. Onpenenurenn n-ro NOPsIKa, MX CBOMCTBA M BRIYHCICHNE. AnreOpandecKue JOMOTHEHNS M MUHOPHI.
1.5. O6paTHas MaTpuna. Pemenne cucreM JTMHEHHBIX ypaBHEHUH MaTPUIHBIM CLIOCOOOM.

1.6. Panr marpuisl. Beranciaenue panra MaTpHIbI C TOMOIIBIO JIEMEHTAPHBIX ITpeoOdpa3zoBaHuid. Teopema o
6azncHom MuHOpe. [ToHsTHE O penIeHNH TPON3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHeHUH. Teopema
Kponekepa-Kanennu.

1.7. PemieHue mpou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHeHUl MeTogoM aycca. IIponenypa HaxoxaeHus
obOpaTHOI MaTpuUIlbl MeTOIOM [ aycca.

2 |Paznen 2 DneMeHTHI BEKTOPHOU aireOphl M aHAIMTHYECKOW T€OMETPHH

2.1. JIuneitHple oniepanuy HaJl BeKTOpaMH. JIMHEWHO He3aBUCHMEBIE CUCTEMBI BeKTopoB. basnc. Cuctema
KOOp/AWHAT.

2.2. JIuneiiHble onepanuy HajJ BEKTOPaMH B KOOPIUHATAX.

2.3. CxansipHO€ IIPOU3BEICHUE B TPEXMEPHOM IPOCTPAHCTBE U €r0 CBOMcTBA. [lyInHA BEKTOpA. YTOI MEXIy
BEeKTOpaMH. BekTOpHOE U CMelIaHHOE IPOU3BECHUS.

2.4. YpaBHEHHUE JIMHUHU Ha IJIOCKOCTH.
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2.5. YpaBHeHue NpsMoil Ha IIOCKOCTH. Pa3nnyHble BUAbl ypaBHEHUS NPSIMOM: IO TOUKE U HAIPaBISAIOLIEMY
BEKTOPY; MO IByM TOYKaM; TOYKE U YIIIOBOMY KO3((HULMEHTY; B OTpe3Kax. Y paBHEHUE NPSMOH 110 TOUKE U
HOpMansHOMY BekTopy. Of1iee ypaBHeHHE TPSIMOU Ha TIIOCKOCTH. YacTHbIE ciiydau.

2.6. Yroma Mexy IpsMBbIMU Ha IUIOCKOCTH. Y CJIOBHS IapajielbHOCTH U MEPIEHIUKYIIIPHOCTH IBYX IPSAMBIX.
PaccrosiHue oT TOUKU 10 IPSAMON.

2.7. KpuBbIe BTOpPOTO MOPs/IKA: OKPY>KHOCTb, SJUIUIIC, THIIepOoia, napaboia. X kKaHOHWYECKHe ypaBHEHUS,
9KCIIEHTPHCUTET, (DOKYCBHI, ACUMITOTHI, TUPEKTPHUCHL.

2.8. IlonsipHBIE KOOPAUHATHI HA IIIOCKOCTH, UX CBSI3b C I€KapPTOBBIMU KOOPIUHATAMH. Y paBHEHHE JINHHUU B
MOJIIPHOM CUCTEME KOOPIUHAT.

2.9. YpaBHeHuUE NOBEPXHOCTH B POCTPAHCTBE.

2.10. YpaBHeHHE IO0CKOCTHU. Pa3znuuHble BUBl ypaBHEHUS IUIOCKOCTH: 110 TPEM TOUKAM; IO IBYM TOYKaM U
BEKTOPY KOJUIMHEAPHOMY MJIOCKOCTH; TOUKE U ABYM BEKTOPaM KOJUIMHEAPHBIM IJIOCKOCTH; IO TOUKE U
HOpMaJIbHOMY BEKTOpY; 00lliee ypaBHEHHUE, TNIOCKOCTH. YacTHbIE Cilydau.

2.11. YpaBHeHUS TUHUU B IPOCTPAHCTBE.

2.12. YpaBHeHUS NPsIMOI B IPOCTpaHCTBE. Pa3nuyHble BUABI YpaBHEHHUH MPAMOM: [0 TOUYKE U
HaIpaBJIoLIeMy BEKTOPY; ABYM TOYKaM; OOLIHME YpaBHEHUS MIPSIMOU.

2.13. Yroa Mexay TUIOCKOCTSIMH; YTOJ MKy MPSIMBIMU; YTOJI MEXKTY MPSAMOM U MIIOCKOCTHIO. Y CIIOBUS
HNapayIeIbHOCTH U NEPIEHIUKYIIPHOCTH.

2.14. TloBepxHOCTH BTOPOTO NOpPsAKa: cepa, SIUTUIICONA, TUIIepOoIon b, mapadononasl. LnmuHaaprdeckue
MOBEPXHOCTH.

2.15. nnuaapudeckne U cepuaeckue KOOPIHMHATHI, UX CBA3b C JEKAPTOBBIMH KOOPAWHATAMH.

PaSI[CJ'I 3 BBCI[CHI/IG B MaTeMaTHYECKHI aHaJIN3

3.1. YucnoBas mocienoBaTeIbHOCTD, Ipeiel YUCI0BOM nocnenoBarensHocTu. CyliecTBOBaHUE Mpeiena
MOHOTOHHOII OTpaHWYEHHON MoceoBaTenbpHOCTH. Yncno e. HatypansHsii orapupm.

3.2. lIpenen ¢pyHKINHN B TOUKE, OAHOCTOPOHHUE npenesnsl. [Ipenen pyHkimn Ha 6eckoHeuHOCTH. beckoHeuHO
Masible QYHKIUK U UX cBoicTBa. OCHOBHBIE TEOPEMBI O Tpe/ienax.

3.3. BeckoHeuHO OoubIe PYHKIUH U UX CBOUCTBA. CBSA3h MEXKITy OECKOHEUHO OONBITIMH U OECKOHETHO
ManbMi QyHKIUAME. CpaBHEHHE OECKOHEYHO MaJIbIX. DKBHBAJCHTHBIC OCCKOHEYHO MaJIbIe.

3.4. HenpepbIBHOCTh (QYHKIMH B TOUKe. HenpephIBHOCTE OCHOBHEIX 3JIEMEHTAPHBIX (DYHKITHIA.
HenpepbIBHOCTS CyMMBI, IPOU3BEACHUS, YACTHOTO ¥ CYIIEPIIO3HUIIUN HENPEPHIBHBIX () YHKITHH.

3.5. OOHOCTOPOHHSIS HETIPEPHIBHOCT. TOUKH pa3phiBa QYHKINU U UX KIacCU(DUKAITHSL.

3.6. CBoiicTBa (pyHKIIHIA, HEMPEPHIBHBIX HA OTPE3KE: OTPAHUYEHHOCTD, CYIIECTBOBAHIE HANOOBIIIETO U
HaMMEHBIIIET0 3HAUEHHH, CYIIeCTBOBAHNE MPOMEXYTOYHOTO 3HAYCHUS.

Paznen 4 luddepennunansuoe ncurcienne GyHKIUN 01HOM epeMeHHON U HECKOIbKUX

MEPEMCHHBIX

4.1. IlponsBonHast GYHKIMH, €€ TeOMETPUIECKUH 1 (pu3ndeckuii cMbIcil. [Ipon3BogHas CyMMBI,
MPOU3BEACHHS U YaCTHOTO (DYHKIIUH.

4.2. Ilpon3BoiHBIE OCHOBHBIX dJIeMEHTapHBIX (GyHKIMH. [IponsBoanas cinoxHo# GyHkuun. [Iponssognas
oOpaTHOW QYHKIHH.

4.3. Tuddepennnan pyaxmuu. ['eomerprdecknii cMmpich audepenuana. iHBapnaHTHOCTH (POPMBI IEPBOTO
muddepennnana. [Ipumenenus nuddepeHnuaia K IpuOIMKEHHBIM BEIYUCICHHAIM.

4.4. TIponsBoaHsle U quddepeHnransl BeICINX nopsakoB. @opmyna Jlerbanma.

4.5. Teopemsl Pois, Jlarpamxka, Komm. [TpaBuno Jlonuras.

4.6. ®opmyma Teiinopa ¢ ocTaTOUHBIM 4JIeHOM B (hopme Jlarpamxa.

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

4.8. MonoTonHbIe GpyHKINHU. Teopembl 0 Bo3pacTaHUU U YObIBaHUH (QYHKIIMH Ha HHTEpBaJIE.
4.9.9kcrpemymsl pynkuun. Heobxonumele ycnoBus skctpeMmyma. OThICKaHWEe HAMOOJBIIETO M HANMEHBIIIETO
3Ha4YeHUH QYHKINHU Ha OTPE3KE.

4.10. BeImyki10cTh M BOTHYTOCTH Ipaduka yHknun. Toukn neperunda.

4.11. AcCHMIITOTHI KPUBBIX: BEPTUKAIbHBIC, TOPH30HTAIHHBIC U HAKJIOHHBIE.
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4.12. Obm1as cxeMa rccinenoBaHus (pYHKINH U TIOCTPOCHHUE ee Tpaduka.

4.13. ®yHKIMN HECKOIBKUX IIEPEMEHHBIX; 00J1acTh onpeaeneHus, crocoosl 3ananus. [Ipexen pynkiyun B
Touke. HenpepbIBHOCTb.

4.14. YacTHble npHpalieHus 1 YacTHbIE IPOU3BOIHbIE. | €OMETPpUYECKHI CMBICI YaCTHBIX IPOU3BOTHBIX
(yHKIMH IBYX NTEPEMEHHBIX.

4.15. TlonHoe npupamienue u nmoaHeli auddepennuan. KacarenpHas II0CKOCTh U HOPMaJb K TOBEPXHOCTH.
I'eometpuueckuii cMbict moiHOTO Audepenuana GyHKINN IBYX TepeMeHHbIX.

4.16. ITpubnKkeHHBIC BRIYACICHHUS ¢ TOMOIIBIO TIOTHOTO AU QepeHraa.

4.17. YactHbIe ipom3BOHbIE U A (HepeHITHATB BEICIINX MOPSIIKOB. TeopeMa 0 He3aBUCHMOCTH YaCTHBIX
TIPOM3BOIHBIX OT MOpsiaka AuddepeHInpoBaHHS.

4.18. DxcTpeMyMbl (QYHKIIMHA HECKOIBKHX ITepeMeHHBIX. HeoOxomumele ycmoBus. @opMymnpoBKa
JIOCTaTOYHBIX YCIIOBHH.

4.19. YcnoBHbl# kcTpeMyM. MeTon MHOKuTeNen Jlarpanxka.

4.20. [Tpou3Bo/HAS IO HATPABJICHHUIO W TPAJIUCHT; UX CBA3b. | coMeTpruUecKuil 1 HU3NICCKUNA CMBICIT
rpajiieHTa.

Paznen 5 HeonpenesneHHbI U onpeaeICHHbIN HHTErpaIbl

5.1. ITepBooOpa3zHas pynkmws. HeonpeneneHHbI HHTETpa, ero CBOHCTBA. Ta0iuIa HHTETpasoB.
Henocpencrsennoe unterpupoBanue. HTETprpoBaHue MOJACTaHOBKOHN (3aMEHA IEPEMEHHON) U IO YacTsAM.
5.2. lHTerpupoBaHne paroHATBHBIX (PYHKIMN IyTeM Pa3lIosKeHHs Ha IpOoCTeHIie qpoou.

5.3. laTerpupoBaHne HEKOTOPHIX KIIACCOB TPHTOHOMETPUIECKUX (YHKIHH.

5.4. HTErpupOBaHre HEKOTOPHIX KIACCOB HPPAIIOHAIBHBIX () YHKITHA.

5.5. OnpeneneHHbIA HHTETPAN KaK Mpeies HHTerpaabHOi cyMMbl. OCHOBHBIE CBOHWCTBA ONPEAEIECHHOTO
HHTEerpaa.

5.6. ITpousBoiHas MHTETpasa IO IEPEMEHHOMY BepxHeMy npeseny. @opmyna HeioroHa-JIeliOHMIIA.

5.7. BelunciieHue ONpeelIeHHOr0 HHTErpajla: UHTErPUPOBAHUE 10 YACTSAM U IOJCTAHOBKOM.

5.8. IIpubamxeHHOEe BEIYUCICHNE ONPEAETICHHOTO HHTerpasa: (GopMyIsl IPSIMOYTOJIHUKOB, TPANCIIUN U
CumncoHna.

5.9. HecoOcTBeHHBIE HHTETPAEL.

5.10. IlpunoxxeHus OnpeAeIeHHOT0 HHTErpaa K BEIYUCICHHIO TUIOMAAe! IIOCKUX (GUTyp, [UTMH AYT KPUBBIX,

00BEMOB U nnomaz[eﬁ HOBerHOCTeﬁ TEJI BpAILlICHUS.

Paznen 6 O6bikHOBEHHBIE MU depeHIInanbHble ypaBHEHUs

6.1. 3amaun, npuBOASIINE K OOBIKHOBEHHBIM TU((epeHIHaIbHbIM ypaBHeHUAM. OOBIKHOBEHHBIE
muddepeHnraIbHbIe ypaBHEHN (OCHOBHBIE TIOHATHA U onpereneHns). 3anada Komu s
JuddepeHInaIbHOTO YpaBHEHHS IEPBOTo Mopsiaka. TeopeMa CymecTBOBaHHUS U €INHCTBEHHOCTH PEIIEHUS
3amaun Komu (6e3 qoxazatenbctBa). [loHsTHE 00 001IEM, YaCTHOM B OCOOOM PEIICHUIX
muddepeHnInaNbHBIX YpaBHEHHUH.

6.2. OCHOBHBIE KJIaCChl YPaBHEHUI NIEPBOT0 NMOPAJKA, UHTETPUPYEMBIE B KBaApaTypax: ypaBHEHUS C
pa3AensIoIUMICS NEPEMEHHBIMY, OJHOPOAHBIE, INHEWHbIE, ypaBHEHUs bepHyu, ypaBHEHHS B IOIHBIX
muddepennnanax.

6.3. 'eomMeTpryeckast UHTEpIIpETalysl pelieHni AnddepeHranbHbIX YypaBHEHUH IEPBOTO MOPsIIKa.
UucneHnHble METOIBI penieHus 3aaaun Komm: metoxa Ditnepa, meton Pyare—KyTra.

6.4. ludepennmansubie ypaBHeHUS BBICIIUX TOPsaKkoB. 3amada Komu. Teopema cymecTBOBaHYS U
€AMHCTBEHHOCTH pemreHus 3a1aun Komru. Y paBHEHHS, IOy CKaOIIie TOHMKEHHE TOPSIIKA.

6.5. JIuneitnple nuddepennmanpaple ypaBHeHUS. [IoHATHE 0 JHOPOIHOTO U HEOTHOPOJIHOTO YpaBHEHUS.
Jluneitnsle ogHOpOIHBIE A dhepeHanbHble ypaBHeHHI. CructeMa GpyHIaMeHTaIbHBIX pemeHnid. Obmee
peuienue. JInHeitHbIE OZJHOPOIHBIE YPAaBHEHHUS C TIOCTOSIHHBIMH KO3 HUIIMEHTaMU.

6.6. JIuneitnble HeoHOpOHBIE MU (depeHnnalbHbIe ypaBHEeHHs. Teopema o CTPYKType OOIIEero pereHusI.
Merton Jlarpan»ka Bapuauy IpOU3BOJIbHBIX NOCTOAHHBIX. JINHEIHbIE HEOTHOPOAHBIE YPABHEHHUS C
MOCTOSIHHBIMH K03 (h(unreHTaMu. Y paBHEHHUS € TIPaBOi YacThIO CIIELHAIBHOTO BHUIA.

Pazgen 7 Psnwl
7.1.Yucnoseie psaapl. CXoauMocTh U cymMMa psina. HeoOxoauMoe yciaoBrue cXoauMocTH. JefcTBus co
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CXOIALINMUCS PAJAMH.
7.2. UncnoBble psiabl ¢ HONOKUTENFHBIMY YieHaMH. JlocTaToYHbIe IPU3HAKU: cpaBHeHus, lanambepa,
panukanbHbli npu3Hak Ko, nHTerpansHelif npusHak Komu.

7.3.3HaKomnepeMeHHbIe psibl. AOCOIIOTHAS M YCIOBHAsI CXOIMMOCTH. 3HaKo4Yepeaytomuecs psabl. [IpusHak
JletiOHuna.

7.4.®yukunoHanbsHbie psaapl. O0xacTs cxoquMocty. [loHsTHE paBHOMEpPHOH cxoaumocTu. Teopema
cxonumoctH YeornimeBa. Teopema. Beliepmrpacca. CBOWCTBa paBHOMEPHO CXOZSIIIXCS PSIOB.
7.5.Creniennsie psanel. Teopema AGers. Pamuyc cxomumocTi. OCHOBHBIE CBOMCTBA CTETIEHHBIX PSIIOB.
7.6.Paznoxenne GpyHKINH B cTenieHHbIe pagsl. Psanx Teiinopa.

7.7 IlpnMeHeHre CTeTIEeHHBIX PSIIOB K MPUOIMKECHHBIM BEIYUCICHHSM.

7.8. Pan @ypre. Paznoxkenune neproandeckux QpyHKIuii B psn Oypre. @opmymupoBka ycaoBUit
Pa3NoKUMOCTH B TOUKE.

7.9. Psipl Ddypbe A7t YeTHBIX M HeYeTHBIX (yHKIMH. Paznoxenue B psg ypbe HeneprHoandecKux GpyHKIUH.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

Hp AKTHYCCKHUC 3aHATHA

IJJQH TemaTuka MpakTUYECKUX 3aHATUN/KPATKOE COJEPIKaHHE

1 |PA3JAEJI 1 DnemeHTHI TUHEWHO anreOpbl
HeiictBus ¢ Matpuniamu. Beruncnenue onpenenureneil. Pemenue cucteM JIMHERHBIX YpaBHEHHM.

2 |PA3JIEJI 2 DnemeHTHI BEKTOPHOU anreOphl U aHATUTHYECKOW T€OMETPHH
JeicTBuUs ¢ BEeKTOpaMu. YpaBHEHUS NPSMOM U MJIOCKOCTH.

3 |PA3JIEJI 3 BBenenue B MaTeMaTUUECKUN aHAIIN3
Borunciienue npesena GyHKINM.

4 |PA3JIEJI 4 IuddepenunanbHoe ucuuciaeHne GyHKIUU OJHON U HECKOJIBKUX MEPEMEHHbIX
Beluncnenue npons3BoaHOH QyHKIUKM OJTHOM NepeMeHHO. BrrunciieHne 4acTHBIX IPOU3BO/IHBIX.

5 |PA3JIEJI 5 HeonpeneneHHbli U onpeieieHHbI HHTErpaibl
Brranciaenue HCEOIPCACIICHHBIX U OINPCACIICHHbIX HHTCTPAJIOB

6 |PA3JIEJI 6 O6pikHOBEHHBIE MU hepeHnInanbHbIe ypaBHEHUS
Peuenune nuddepeHimanbHbIX ypaBHEHUH

7 |PA3JEJI 7 Psaasr
HccrnenoBanne CX0AMMOCTH YUCIOBBIX U (PYHKIIMOHANIBHBIX PS/IOB

4.3. CamocrosiTenbHas paboTa 00yJarommxcs.
No
Bun camocrositensHoM paboTh

/1

1 (PA3JIEJI 1 DnemeHTHI TUHEHHOM anreOpsl
CamocTosTenbHOE H3YUYEHHE OTCIBHBIX TeM YIeOHOH TUTepaTypsl; paboTa co CIPaBOYHOI JTHTEPaTypOi;
pa60Ta ¢ 0azamn JAaHHBIX, I/IH(I)OpMaHI/IOHHO-CHpaBOqHBIMI/I " ITIOMCKOBBIMH CUCTEMAMMU, BBITIOJITHCHUC
KOHTpOJ’ILHOﬁ paGOTBI; IMOATO0TOBKA K TCKYIIEMY KOHTPOJIO 3HAHWUH U HpOMC)I(yTO‘IHOﬁ aTTrecrTaluu. Basml
JaHHBIX, HTHPOPMALOHHO-CIIPABOYHbIE U TIOMCKOBBIE CHCTEMBI: [pasaens! 8,9] Jlutepatypa: [1-6,8,9]

2 |DneMeHTHI BEKTOPHOU areOphl M aHATUTHYECKOW T€OMETPHH

CaMoCTOSITEeIEHOE U3YUCHHUE OTICIIFHBIX TEM YUeOHO!H TUTepaTypsl; paboTa co CIIPaBOYHOI JIUTEPATYPOU;
pabota c 6a3amMu JaHHBIX, HH(OPMAIIMOHHO-CIIPABOYHBIMHU M IOMCKOBBIMU CHCTEMAaMH; BHIITOTHECHHE
KOHTPOJIbHOH pabOThI; TTIOATOTOBKA K TEKYIEMY KOHTPOJIIO 3HAHUH ¥ MPOMEKYTOTHOH aTTecTanuu. bassl
JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHBIE U IIOMCKOBBIE CHCTEMBI: [pasaenst 8,9] Jlureparypa: [1-6,8,9]




Bun camocrositensHOM paboTh

PA3/IEJI 3 Benenue B MaTeMaTHUYECKUM aHATN3

CamocTosITeIbHOE H3yUeHHE OT/IENbHBIX TeM YueOHOH JuTepaTyphl; paboTa co CPaBOYHOM JINTEPATYPOii;
pabota ¢ 6a3amMu JaHHBIX, HH(GOPMAIIMOHHO-CITPABOYHBIMU U MMOMCKOBBIMU CHCTEMAaMU; BBITOTHCHHC
KOHTPOJIBHO# pabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUI U IIPOMEXKYTOYHOM aTTecTaruu. bassr
JIAHHBIX, HH(POPMAI[MOHHO-CIIPABOYHBIE U TIOMCKOBBIE CUCTEMBI: [pasaest 8,9] Jlurepatypa: [1,3-9]

PA3JIEJI 4 uddepenunanbroe ncuncienne GyHKIUN OAHON U HECKOIBKHUX EPEMEHHBIX
CaMocCTOsTeNIbHOE H3yYeHHUE OTACIbHBIX TeM Y4eOHO! TUTepaTyphl; paboTa co CIIPaBOYHON JIUTEPaTypOH;
pabota ¢ 6a3aMu JaHHBIX, HHYOPMAIMOHHO-CIIPABOYHBIMH U IOMCKOBEIMY CHCTEMaMH; BBHITOJTHCHHE
KOHTPOJBHOM pabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOIIIO 3HAHUHA U IPOMEXYTOUHOH aTTecTanuu. bassl
JAHHBIX, HHPOPMAITHOHHO-CIIPABOYHbIE M TIOMCKOBBIC CHCTEMBI: [pasmenst 8,9] Jluteparypa: [1,3-9]

PA3JIEJI 5 HeonpeneneHHbIN U ONIPEEIECHHBIA HHTETPAJIbI

CaMocCTOATeIbHOE H3yYEHHUE OT/IEIbHBIX TeM y4eOHOU IUTepaTypsl; paboTa co CIIPaBOYHOU JIMTEPATYpOH;
pabota ¢ 6a3aMu JaHHBIX, HH(POPMAIIMOHHO-CIPABOYHBIMH U IOMCKOBBIMY CUCTEMAMH; BBHIIOJIHEHHE
KOHTPOJILHOM PaboThI; MOJATrOTOBKA K TEKYLIEMY KOHTPOJIIO 3HaHUI 1 POMEXXYTOYHOH aTTectaiuu. basp
JIAHHBIX, THOPMAIIMOHHO-CIIPABOYHbBIE U TIOMCKOBBIE CHCTeMbI: [pasaenst 8,9] Jlurepatypa: [1,3-9]

PA3JIEJI 6 O6pikHOBeHHBIE (D hepeHInanbHbIe ypaBHEHUS

CaMocCTosITeIbHOE H3yUCHNE OTIENBHBIX TeM y4eOHOH IUTepaTypsl; padboTa co CpaBOYHON JINTEPATYPOIL;
paborta ¢ 6a3zaMu TaHHBIX, HH)OPMALMOHHO-CIIPAaBOYHBIMH 1 IIOMCKOBBIMH CHCTEMaMH; BBHITIOIHEHNE
KOHTPOJILHOM PabOoThI; MOJAr0TOBKA K TEKYIIEMY KOHTPOIIIO 3HAHUIA U IPOMEKYTOUHOH aTTecTaun. baspl
JIAHHBIX, MHPOPMAI[MOHHO-CIIPABOYHBIE U MIOMCKOBbIE CUCTEMBIL: [pa3aenst 8,9] Jluteparypa:[1,3-9]

PA3AEJL 7 Psagel

CamocTosITeNIbHOE N3yUYeHUE OT/NbHBIX TeM y4eOHOI JuTepaTypsl; paboTa co CIpaBOvHON JIUTEPATYPOH;
paborta ¢ 6a3zaMu TaHHBIX, HH)OPMALMOHHO-CIIPAaBOYHBIMH 1 IIOMCKOBBIMH CHCTEMaMH; BBITIOIIHEHNE
KOHTPOJILHOM PabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUI 1 MPOMEXYTOUHOH aTTectanuu. baser
JaHHBIX, HHPOPMALOHHO-CIIPABOYHbIE U TIOMCKOBBIE CHCTeMBI: [pa3zaeins! 8,9] Jluteparypa:[1,3-9]

[ToaroroBka K KOHTPOJBHOM paboTe.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

10

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.

4.4. [IpumepHbIi IEpeUCHb TEM KOHTPOJIBHBIX padoT
DOneMEeHThl BEKTOPHOW anreOphbl, aHATUTUYECKONW TEOMETPUU U JIMHEHHOU

anreopsbl.

BBeneHnne B MaTeMaTHUECKNN aHAIINS.
[Ipon3BoHAS U €€ MPUIIOKEHUSI.
HeonpeneneHHbii U OnpeneieHHbIA HHTETPAJIBI.
QyHKIMY HECKOJIBKUX MEPEMEHHBIX.
HuddepenunanbHbie ypaBHEHUS

Psnpr.

Teopus BeposTHOCTEN. MaTtemaTnueckasi CTaTUCTHKA.

5. IlepeueHp wu3gaHUM, KOTOpPbIE PEKOMEHIYETCS MCIOJb30BaTh IpU

OCBOEHUU JUCHUILIUHBI (MOYJIA).




li\/rgn bubnuorpaduueckoe onucanue Mecto noctymna
1 Beoicmiast marematuka. [lonnsiii kype B 2 1. lllunaves B.C.
Kuura M.: FOpaiir , 2019 OBC "FOPAUT"
2 Kypc ananmTrueckoii reoMeTpun U JTHHEHHOMN areOpbl
Bexnemures JI.B. Kuura CII6.: Jlans , 2020 O9bC "JIAHB"
3 Beoicmias marematuka B 3 1. byrpos f.C., Hukonsckuit C.M.
Knura M.: FOpaiit , 2019 OBC "IOPAUT"
4 Kpatkuit kypc maTemaruueckoro ananusa bepmanr A.@.,
Apamanosuy WU.I'. Knura CII6.: Jlans , 2010 9BC "JIAHB"
5 Bricmias matemaTuka B ynpaxHeHusx v 3agadax. .1, 2. Jlanko
I1.E., ITomos A.T'"., Koxxesunkona T.51. Kuura M.: Onukc: Mup | bu6-ka POAT
u ObpazoBanue , 2015
1 Bricmas maremaruka. 3anaunuk. byrpos f.C., Hukonabckuii
C.M. Knura M.: IOpaiir , 2019 OBC "IOPAUT"
2 3agaunuk 1o Beicuieii Mmaremaruke [llunaues B.C. Kaura M.:
Bricmas mkomna , 2009 bu6-xa POAT
3 PykoBOJCTBO K pelIeHHIo 3a7a4d 0 MaTeMaTHUYEeCKOMY aHaTH3y
3anoposxen I'.1. Kuura CII6.: Jlans , 2014 9bC "JIAHB"
4 CripaBOYHUK 10 MAaTEMAaTUKE IS MHKCHEPOB M YIALTUXCSI
BTy30B bpormreiin U.H. Knura CIIG.: Jlans , 2010 3bC "JIAHB"

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIHOJIb30BAThCS IPHU
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

1. Opunmansuerii cait PYT (MUUT) — http://miit.ru/

2. DnexkTpoHHO-OnbIMoTeunas cucrema POAT - http://biblioteka.rgotups.ru

3. DnexTpoHHO-O0MONMMoTeuHass cuctemMa HaydHo-TexHu4eckoi OuOIMoTeKU
MUUT - http://library.miit.ru/

4. TlouckoBsie cucteMbl «SAHAeke», «Google» nis moctyna K TeMaTHUYECKUM
MH(OPMAIMOHHBIM peECypcam

5.  DnexTpoHHO-OMONMMOTEUHass  cucTeMa  u3natenbcTBa  «JlaHb» -
http://e.lanbook.com/

6. DieKTpoHHO-0MOIMoTeuHas cuctema ibooks.ru - http://ibooks.ru/

7. DnexktponHo-0MbHoTeuHas cuctema «BOOK.RU» - http://www.book.ru/

8. DIIeKTPOHHO-0MOIMOTEUHAS cucTtemMa «ZNANIUM.COM» -
http://www.znanium.com/

9. DnekTpoHHO-6MONMMOTeuHas cuctema «IOPAWT» - http://www.biblio-
online.ru/



7. IlepedyeHb  JUIEH3MOHHOTO H  CBOOOJHO  PacIpOCTPAHSIEMOTO
IPOrpaMMHOr0 00€CIeYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

[IporpamMmMHOe obOecrieueHHe IMO3BOJSIET BBIMIOJHUTH BCE MPETyCMOTPEHHBIC
y4eOHBIM TUTAHOM BHJIbI yueOHOU paboThl 1o auciuruinHe. Bece HeoOxoaumeie asis
U3YYEHUS! AUCIUIUIMHBI y4eOHO-METOMYECKUE MaTepuaibl pa3MeleHbl Ha CaiTe
akajgemuu: https://www.miit.ru/.

[Ipu ocymiecTBiaeHMH 00pa30BaTEIBLHOTO Ipollecca MO  JUCIHUIUIMHE
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 Bepcun 10.3 u Boitire, Adobe Acrobat.

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

VYyeOHast ayauTopusi JOJDKHA COOTBETCTBOBATh TPEOOBAHUSAM TOXKApPHOU
0e30macHOCT ¥ OXpaHbl TpyAa IO OCBEMICHHOCTH, KOJUYECTBY pabodmx
(TTOcaIO9HBIX) MECT CTYJICHTOB M KaueCTBY y4eOHOH (ayMTOPHOM) TOCKU, a TAKKE
COOTBETCTBOBATh YCIIOBUSM TOXKApHON Oe3onacHOCTH.OCBEIEHHOCTh padovmx
MECT JOJKHA COOTBETCTBOBATH JencTByromuM CHullam.

KaOunetsl ocHamieHbl CIEAYIONIMM  00OpYyJOBaHUMEM, MpuOOpaMu U
pacXoHbIMU MaTepHuajiaMi, 00ECTIEUMBAIOIIMMU MPOBEJICHUE MPEAYCMOTPEHHBIX
y4e€OHBIM TUTAHOM 3aHSITHH 0 JUCITUTIINHE:

- JUUIsl IPOBEICHUS JICKIIMIA U MTPAKTUYECKUX 3aHITHI: pabodee MeCTO CTy/IeHTa
CO CTYJIOM, CTOJIOM, pabodee MECTO MpEenojaBareis CO CTYJIOM, CTOJIOM, JTOCKOM,
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 MaTepHuaoB,
BUJIEOMATEPUATIOB) TpeOyeTcss MyJIbTUMEIUHOE O00OpYyJOBaHUE: IPOEKTOP,
KOMITBIOTED, IKPaH.

- JUI1 OpraHM3allMi CaMOCTOSTEIBHON paboThl :pabodee MECTO CTyJeHTa CO
CTYJIOM, CTOJIOM, JIOCTYI B UHTEPHET.

Texnuyeckue TpeOOBaHUS K OOOPYAOBAHUIO ISl OCYILECTBJICHUS Y4EOHOTO
Ipolecca ¢ UCMOJIb30BaHNEM JAUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA:

KOJOHKHM, HAyIIHUKUM WJIM BCTPOCHHBIM JTUHAMUK (I8 yd4acTHs B
aynukoH(depeHnuu);  MUKpodoH ~ WiIM  rapHutypa (s 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 kOWT/cex BXOsmiero nortoka. [Ipu MCMOIB30BaHUM TPAHCIAIMH
pabouero croja pekoMeHayeTcs oT 1 MOUT/Cek BXOSAMIEro MoToka (it CTyIEHTA).
Harpyska Ha kaHaj I KaKI0T0 YYacTHHKA BeOWHApa 3aBUCHUT OT HUCIIOIb3YEMBIX
BO3MOXXHOCTE BeOmHapa. Tak, ecnu B BeOWHApe IUTAHUPYETCS OJHOBPEMEHHO
WCITOJIB30BaTh 2 BUIACOTPAHCIAINN B KOH(DEPEHIIUN M OAHY TPAHCIAIMUIO padodero
CTOJa, TO JUIsl CTY/IGHTa PeKOMEHyeTcst OT 1.5 MOUT/cek BXOASIIEro MOTOKA.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 1 cemectpe.
DK3aMEH BO 2 CEMECTPE.

10. OueHouHbIe MaTEpHUATIBI.

OueHouyHblE MaTepualibl, TPUMEHAEMbIE MPH MNPOBEACHUU ITPOMEKYTOUYHON
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 TIIC POAT

3aBenyromuii kapeapoit BMEH POAT

[Ipencenarens yaeOHO-METOIUUECKOM
KOMHUCCHUH

b.I'. Muponos

A.C.
Kocmomamuanckui

b.I'. Muponos

C.H. Knumos



