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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenbto  ocBoeHHMS  y4eOHOW  JMCIUIUIMHBI  «MarteMaThkay  SBIISCTCS
dbopMupoBaHHe y 00yYaIOIMIUXCS KOMITETEHIIUH B COOTBETCTBUU C TPEOOBAaHUSMU
CaMOCTOSITENIFHO ~ YTBEPXKIaeMOro  00pa30BaTENBHOTO  CTaHAApTa  BBICIIETO
obpazoBanus PYT (MUUT) u npuobpeTeHne nmu:

- 3HAaHUH OCHOB MAaTEMaTHYECKOIO armapara, HeOOXOIMMOIo JJIs PCIICHHS
KaK TEOPETHYCCKHX, TaK U MPAKTUYCCKHUX 3a/1a4;

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

- HAaBBIKOB MaTEeMAaTHYCCKOTO MCCIICTOBAHMUS PUKIIATHBIX 3a1a4.

2. [Inanupyemble pe3ybTaThl 00y4eHHUs 10 JUCIUIUIMHE (MOIYJIIO).

[lepeuenp (GopMupyeMBIX pPeE3yJbTaTOB OCBOCHHUS  0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemaTh WHXXEHEpHbIE 3aJladyd B MPO(PECCHOHATBHON
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 JUCIHUILIMHBI (MOAyJisi) 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 peaau3aiuy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
P MIPOBEJICHUHN yUeOHBIX 3aHITHI:



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

3.3. O6bem aucUUIUIMHBL (MOAYNS) B (OpME CaMOCTOSATENBHON pPabOThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW pabOThl OOYy4aromuXxcsi C
NeIarOTMYECKUME paOOTHUKAMU U (WJIH) JIMIIAMH, TIPUBJICKAEMBIMH K pPealTu3aIliuu
o0Opa3oBaTeNbHOW  MPOrpaMMbl Ha HWHBIX  YCIOBHSAX, TIPU  MPOBEACHUU
IPOMEKYTOYHOM aTTecTalu cocTapisier 384 akageMruuecKux yaca (oB).

3.4. IIpu oOy4eHuH MO UHIUBUIYAIIBHOMY y4eOHOMY IJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOy4Y€HHUH, 00bEM JHUCIMIUIMHBI (MOJIYJISI) MOXKET OBITh peaju30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM pabOThl 00y4aronIuXxcs, a Takke B popme
KOHTAKTHOM paboThl OOydYarolmUXCid C TMEJarorMuyeCKuMU paOOTHUKAMU W (HJIH)
JWIIAMH, TIPUBJIEKAEMBIMH K peann3alii 00pa3oBaTENbHON MpPOTrpaMMbl HA MHBIX
YCIIOBUSIX, TIPHU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIINH.

4. ConeprkaHue JUCIUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

/ TemaTuka JEKITMOHHBIX 3aHATUM / KPATKOE COJEPIKaHNE
n/m

1 |Pa3men 1 DnemeHTHI TMHENHHOH anreOpbl

1.1. Onpenenureny BTOPOTO U TPETHETO MOPSAAKOB, HX CBOHCTBA U BHIYHCIICHHUE.

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. Onpenenureny n-ro NOPsIKA, MX CBOMCTBA M BRIYHCIIEHNE. AnreOpandecKue JONOTHEHUS 1 MUHOPEIL.
1.5. O6paTHas MaTpuna. Pemenne cucreM JTMHEHHBIX ypaBHEHUH MaTPUIHBIM CLIOCOOOM.

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

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

2 |Paznen 2 DneMeHTHI BEKTOPHON anreOpbl M aHAIUTHYECKOM reOMEeTpHH

2.1. JIuneitHple onepanuy HaJ BeKTopaMu. JIMHEHHO He3aBHCUMBIE CHCTEMBI BeKTOpOB. basuc. Cuctema
KOOp/AWHAT.

2.2. JIuneiiHble onepanuy HajJ BEKTOPaMH B KOOPIUHATAX.

2.3. CxansipHO€ IIPOU3BEACHUE B TPEXMEPHOM POCTPAHCTBE U €r0 cBOicTBa. [linHa BEKTOpa. YTOI MEeXIy
BEeKTOpamMH. BekTopHOE U cCMeIaHHOE IPOU3BEICHHUS.

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; M0 IByM TOYKaM; TOUKE U YIIIOBOMY KO3 (DHUIMEHTY; B OTpe3Kax. Y paBHEHUE NPSMOH 110 TOUKE U
HOpMaskHOMY BekTopy. Ob1iee ypaBHeHHE MIPSIMOUN Ha IIOCKOCTH. YacTHbIE cydau.

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

2.7. KpuBbIe BTOpPOTO MOpPSI/IKa: OKPY>KHOCTb, SJUIHIIC, THIIepOoiia, napadona. X kaHOHHYeCcKue ypaBHEHHS,
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. YpaBHeHue m10cKkocTH. PaznuyHble BUAbl ypaBHEHUS INIOCKOCTH: 110 TPEM TOUKaM; IO IBYM TOYKaM U
BEKTOPY KOJUIMHEAPHOMY MJIOCKOCTH; TOUKE U ABYM BEKTOPaM KOJUIMHEAPHBIM IJIOCKOCTH; IO TOUKE U
HOpMaJIbHOMY BEKTOpY; o0Illee ypaBHEHHE, INIOCKOCTH. YacTHbIE Ciydan.

2.11. YpaBHeHUsI TUHUH 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 TUIOCKOCTSIMU; YTOJl MEXKY MPSMBIMU; YTOJI MEXAY MPSIMOU U MIOCKOCTHIO. Y CIIOBUS
HNapaebHOCTH U NEPIEHIUKYIIPHOCTH.

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

2.15. nnuaapudeckne u chepraeckiue KOOPAUHATEL, UX CBS3b C IEKaPTOBBIMH KOOPAWHATAMH.

PaSI[CJ'I 3 BBCI[CHI/IC B MaTeMaTHYECKHI aHAJIN3

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

3.2. lIpenen ¢pyHKIUHN B TOUKE, OAHOCTOPOHHUE npeessl. Ilpenen GpyHkimy Ha OeckoHeYHOCTH. 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
ManbMH GyHKIUAMEU. 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 HETIPEPBIBHOCTE. TOYKH pa3phiBa (YHKINU U UX KIaCCUPUKAIIHS.

3.6. CoiicTBa (pyHKIIMIA, HETIPEPBIBHBIX HA OTPE3Ke: OTPAaHUUYEHHOCTh, CYIIECTBOBAHHE HAUOOJIBIIIETO U
HaMMEHBIIIET0 3HAUEHHH, CYIIeCTBOBAHNE MPOMEXYTOYHOTO 3HAYCHUS.

Paznen 4 luddepenunansroe ncurcienne GyHKIUN 0AHOM epeMeHHON U HECKOJIbKUX

MEPEMCHHBIX

4.1. IlponsBoaHas pyHKINH, €€ FeOMETPUUECKUN 1 (pu3rdecknii cMbicil. [Ipon3BoHast CyMMBl,
MPOU3BEACHHS U YaCTHOTO (DYHKIIUH.

4.2. Ilpon3BoiHBIE OCHOBHBIX dJIeMEHTapHBIX (yHKIMH. [IponsBoanas cnoxuHol GpyHkumu. [IponsBoaHas
oOpaTHOW QYHKIHH.

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

4.4. TIponsBoaHsIe U qudQepeHIransl BRICINX nopsakoB. @opmyna JleiiOnuma.

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

4.6. ®opmyma Teiinopa ¢ ocTaTouHBIM WieHOM B (opme Jlarpamxa.

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

4.8. MonotonHsle GpyHKInH. TeopeMbl 0 Bo3pacTaHWH U YObIBaHUM (DYHKIMH Ha HHTEpBAJIe.
4.9.9kcrpemymsl pynkuun. Heobxonumele ycnoBus skctpeMmyma. OThICKaHWEe HAMOOJBIIETO M HANMEHBIIIETO
3Ha4YeHUH QYHKINHU Ha OTPE3KE.

4.10. BeImykin0cTh ¥ BOTHYTOCTH Irpaduika GyHKIUU. Touku mepernoda.

4.11. AcCHMIITOTHI KPUBBIX: BEPTUKAIbHBIC, TOPU30HTAILHBIC U HAKIIOHHBIE.
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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 npupallieHus 1 YaCTHbIE TIPOU3BO/IHbIE. [ €OMETPUYECKHIH CMBICI YaCTHBIX ITPOM3BOIHBIX
(yHKIMH IBYX NTEPEMEHHBIX.

4.15. TlonHoe npupamienue u nmoaHeli auddepennuan. KacarenpHas II0CKOCTh U HOPMaJb K TOBEPXHOCTH.
I'eomerprueckuii cMbIct moiHOTO AuddepeHiana GyHKINI IBYX TepeMeHHbIX.

4.16. ITpubnkeHHBIE BRIYMCICHUS ¢ TOMOIIBIO TOHOTO quddepeHnnana.

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

4.18. DxcTpeMyMbl (QYHKIIMH HECKOIBKIX NepeMeHHBIX. HeoOxoanmeie yenoBus. @opMynupoBka
JIOCTaTOYHBIX YCIIOBHH.

4.19. YcnoHbl# 3kcTpeMyM. MeTton MHOKuTenel Jlarpanka.

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

Paznen 5 HeonpeneneHHbIN U ONpeIeICHHBIN HHTErPaJIbl

5.1. IlepBooOpa3znas pynkws. HeonmpeaeneHHBI HHTETpal, ero cBoiicTBa. Tabmua HHTETPaIOB.
Henocpencrsennoe unterpupoBanue. HTETprpoBaHue MOJACTaHOBKOHN (3aMEHA IEPEMEHHON) U IO YacTsAM.
5.2. lHTerpupoBanne paroHATBHBIX (QYHKIMHA MyTEM pa3iokKeHUs Ha POCTEHIIE TPOOH.

5.3. lnTerpupoBaHne HEKOTOPHIX KIIACCOB TPHTOHOMETPUYECKUX (PyHKIMIL.

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. IIpubamkeHHOE BRIYUCICHUE OIPEAETICHHOT0 HHTerpaia: (GopMyssl IPSIMOYTOIBHUKOB, Tpaneui u
CumncoHna.

5.9. HecoOcTBeHHBIE HHTETPAEL.

5.10. IlpunoxxeHus ONpeAeIeHHOT0 HHTETrpaja K BHIYUCICHHMIO TJIOMAAEH IUIOCKUX (DUTYp, IUIHH YT KPUBBIX,
00BEMOB | TUIOIIAJIeH TIOBEPXHOCTEH TeJl BpaIlleHHUSI.

Paznen 6 O6bikHOBEHHBIE MU depeHIInanbHble ypaBHEHUs

6.1. 3agaun, MpUBOJSIIKME K OOBIKHOBEHHBIM () (epeHInalbHbIM ypaBHeHHIM. OObIKHOBEHHbIE
muddepeHnratbHbIe ypaBHEHNS (OCHOBHBIE TIOHATHA U onpeeneHns). 3anada Komu s
JuddepeHInaIbHOTO YpaBHEHHS IEPBOTo Mopsiaka. TeopeMa CymecTBOBaHHUS U €INHCTBEHHOCTH PEIIEHUS
3amaun Komu (6e3 qokaszaresnbctsa). [TonsaTre 00 00IeM, 4aCTHOM U 0COOOM PEIICHUSIX
muddepeHInaNbHBIX YpaBHEHUH.

6.2. OCHOBHBIE KJIaCChl YPaBHEHUI NIEPBOT0 NMOPAJKA, UHTETPUPYEMBIE B KBaApaTypax: ypaBHEHUS C
pa3AensIoIUMICS NEPEMEHHBIMY, OTHOPOAHBIE, INHENHbIE, ypaBHEeHUsS] bepHyn, ypaBHEHUS B ITOJIHBIX
muddepennnanax.

6.3. 'eoMeTpryecKkast UHTEpIIpeTalys peluieHui AnpdepeHnanbHbIX YpaBHEHHH TIEPBOTO MOPSIIKA.
UucneHnHble METOIBI penieHus 3aaaun Komm: metoxa Ditnepa, meton Pyare—KyTra.

6.4. luddepennmansabie ypaBHEHHS BBICIIUX TOpsAAKoB. 3amada Komu. Teopema cyiiecTBoBaHUs U
€MHCTBEHHOCTH pemeHus 3a1aun Kommm. YpaBHEHMS, IOy CKAOINe TOHKEHNE TTOPSIKA.

6.5. JIuneitnple nuddepennmanpaple ypaBHeHUS. [IoHATHE 0 JHOPOIHOTO U HEOTHOPOJIHOTO YpaBHEHUS.
Jluneitnsle ogHOpOHBIE A hepeHIanbHble ypaBHeHNs. CructeMa (pyHIaMeHTaIbHBIX pemeHui. Obmee
peuienue. JInHeitHbIE OZJHOPOIHBIE YPAaBHEHHUS C TIOCTOSIHHBIMH KO3 HUIIMEHTaMU.

6.6. JIuneitnble HeoHOpOHBIE MU (depeHnnalbHbIe ypaBHEeHHs. Teopema o CTPYKType OOIIEero pereHusI.
Mertopn Jlarpan»ka Bapualuy IPOU3BOJIbHBIX NOCTOSHHBIX. JINHEIHbIE HEOJHOPOAHbIE YPABHEHUS 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. UucnoBble psiabl ¢ HONOKUTENBHBIMY YieHaMH. JlocTaTouHble Ipu3Haku: cpaBHeHwus, Janamoepa,
panukanbHbli npu3Hak Komn, nHTerpansHelil npusHak Komn.

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

7.4.®yukunoHanbHbIe psiabl. O0nacTh cxoquMoctH. [loHsTue paBHOMepHOH cxoaumocTu. Teopema
cxonumoctu YeorsimeBa. Teopema. Betiepmirpacca. CBOWCTBA paBHOMEPHO CXOMSIIUXCS 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. Paznoxenne nepuoandeckux GpyHKimii B psn Oypre. opMynupoBka ycIoBHN
Pa3NoKUMOCTH B TOUKE.

7.9. Psnpl Ddypbe a1t 4eTHBIX M HedeTHBIX GyHKIui. Paszioxenue B psin Oypbe HENepuoaANIecKUX QyHK L.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

Hp AKTHYCCKHUC 3aHATHA

IJJQH TemaTuka MpakTHYECKUX 3aHATUH/KPATKOE COACPIKaHNE

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 ¢ BEKTOpaMu. YpaBHEHUs NPSMOM U MIIOCKOCTH.

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

4 |PA3JIEJI 4 IuddepenunanbHoe ucuuciaeHne GyHKIUU OJHON U HECKOJIBKUX MEPEMEHHbIX
Beluncnenue npon3BoHOM GyHKIUK OJJHOM NepeMEeHHOH. BblunciieHne 4acTHBIX IPOU3BO/IHBIX.

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

6 |PA3JIEJI 6 O6pikHOBEHHBIE MU hepeHnInanbHbIe ypaBHEHUS
Pemenune nuddepeHimanbHbIX ypaBHEHU I

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 N3yUeHHNE OTCNIBFHBIX TeM YIeOHOH TUTepaTypsl; paboTa co CIIpaBOYHO JUTEPaTypOi;
pa60Ta ¢ 0azamn JAaHHBIX, I/IH(I)OpMa[H/IOHHO-CHpaBOqHBIMI/I " ITIOMCKOBBIMH CUCTEMAMMU, BBITIOJITHCHUC
KOHTpOJ’ILHOﬁ paﬁOTLI; IMOATOTOBKA K TCKYIIEMY KOHTPOJIIO 3HAHHH U HpOMe)KyTO‘lHOﬁ aTTecranuu. Bbazul
JaHHBIX, HTHPOPMALOHHO-CIIPABOYHbIE U TIOMCKOBBIE CHCTEMBI: [pasnens! 8,9] Jlutepatypa: [1-6,8,9]

2 |DneMeHTHI BEKTOPHOU areOphl M aHATUTHYECKOW T€OMETPHH

CaMOCTOSITEeIEHOE NU3YUCHHUE OTIEIBHBIX TEM YYeOHOH TUTepaTyphl; paboTa co CIPaBOYHOM JTUTEPATYPON;
pabota c 6a3amMu JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHBIMHU M IOMCKOBBIMU CHCTEMAaMH; BBIITOTHECHHE
KOHTPOJIbHOH pabOThI; TTIOATOTOBKA K TEKYIEMY KOHTPOJIIO 3HAHUH ¥ MPOMEKYTOTHOH aTTecTanuu. bassl
JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHBIE U IIOMCKOBBIE CHUCTEMBI: [pasaenst 8,9] Jlureparypa: [1-6,8,9]




Bun camocrositensHOM paboTh

PA3JIEJI 3 BBenenne B MaTeMaTHUSCKUN aHAIN3

CamocCTosITeIbHOE N3yUeHUE OT/IENBbHBIX TeM yueOHOI auTepaTypsl; padoTa co CpaBOYHON JITEPaTypoii;
pabota ¢ 6a3amMu JaHHBIX, HH(GOPMAIIMOHHO-CITPABOYHBIMU U MMOMCKOBBIMU CHCTEMAaMU; BBITOTHCHHC
KOHTPOJILHOH PabOoThI; MOJATrOTOBKA K TEKYLIEMY KOHTPOJIIO 3HaHUI 1 POMEXXYTOYHOH aTTectauu. basbl
JIAHHBIX, HH(OPMAI[MOHHO-CIIPABOYHBIE U TIOMCKOBBIE CUCTEMBI: [pa3aest 8,9] Jluteparypa: [1,3-9]

PA3JIEJI 4 uddepenunanbroe ncuncienne GyHKIUN OAHON U HECKOIBKHUX EPEMEHHBIX
CaMocCTOsTeNIbHOE H3yYEeHHUE OTIENBHBIX TeM y4eOHO! IUTepaTyphl; paboTa co CIIPaBOYHOU JIMTEPATYpPOH;
pabota ¢ 6a3aMu JaHHBIX, HH)OPMAIMOHHO-CIIPABOYHBIMH U IOMCKOBBIMH CHCTEMaMHU; BHIIIOJTHEHHE
KOHTPOJBHOM pabOThI; MOATOTOBKA K TEKYIIEMY KOHTPOIIIO 3HAHUHA U IPOMEXYTOUHOH aTTecTanuu. bassl
JAHHBIX, HHPOPMAITMOHHO-CIIPABOYHbIE M TIOMCKOBBIC CHCTEMBI: [pasmenst 8,9] Jluteparypa: [1,3-9]

PA3JIEJI 5 HeonipeneneHHbIN U ONIPEAEICHHBIA HHTETPaJIbl

CaMocCTOATeIbHOE H3yYEHHUE OT/IEIbHBIX TeM y4eOHOU IUTepaTypsl; paboTa co CIIPaBOYHOU JIMTEPATYpOH;
pabota ¢ 6a3aMu JaHHBIX, HH(POPMAIIMOHHO-CIPABOYHBIMH U IOMCKOBBIMY CHCTEMaMH; BHIIOIHEHHE
KOHTPOJILHOM paboThI; MOJAr0TOBKA K TEKYLIEMY KOHTPOJIIO 3HaHHUI M MPOMEXYTOUHOH aTTecTanuu. bassl
JIAHHBIX, THOPMAIIMOHHO-CIIPABOYHbBIE U TIOMCKOBBIE CHCTeMbI: [pasaenst 8,9] Jlurepatypa: [1,3-9]

PA3JIEJI 6 O6pikHOBeHHBIE MU hepeHInanbHbIe ypaBHEHUS

CaMocCTOsITeIbHOE N3yUCHNE OTCIbHBIX TeM y4eOHOH auTepaTypsl; padoTa co CpaBOYHON JIMTEPaTypoii;
paborta ¢ 6a3zaMu TaHHBIX, HH)OPMALMOHHO-CIIPAaBOYHBIMH 1 IIOMCKOBBIMH CHCTEMaMH; BBHITIOIHEHNE
KOHTPOJILHOM PaboThI; MOJATrOTOBKA K TEKYLIEMY KOHTPOJIIO 3HaHUI 1 IPOMEXXYTOYHO aTTectaiuu. baspl
JIAHHBIX, MH(POPMAI[MOHHO-CIIPABOYHBIE U MIOMCKOBBIE CHUCTEMBIL: [pa3aenst 8,9] Jlutepatypa:[1,3-9]

PA3AEJL 7 Psagel

CamocTosITeNIbHOE N3yUeHHE OT/IENIbHBIX TeM YueOHOH JUTepaTyphl; padboTa co CPaBOYHOM JINTEPATYPOii;
paborta ¢ 6a3zaMu TaHHBIX, HH)OPMALMOHHO-CIIPAaBOYHBIMH 1 IIOMCKOBBIMH CHCTEMaMH; BBITIOIIHEHNE
KOHTPOJILHOM PabOThI; MOJATrOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH U IIPOMEXKYTOUHOH aTTecTaiun. basp
JIAHHBIX, HHHOPMAIIMOHHO-CIIPABOYHbBIE U MIOUCKOBbIC cUCTeMBI: [pa3aenst 8,9] Jlureparypa:[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 wu3NaHMM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

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 ananmtrueckoi reoMeTpun U JTUHEHHOM areOphl
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 CII16.: Jlans , 2014 9bC "JIAHB"
4 CripaBOYHUK 10 MAaTEMAaTUKE IS MHKCHEPOB M YIALTUXCSI
BTy30B bpormreiin U.H. Knura CII6.: Jlans , 2010 3bC "JIAHB"

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

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

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

3. DnexTpoHHO-O0MOMMOTeuHass cuctemMa HaydHo-TexHu4eckoi OuOIMoTeKU
MUUT - http://library.miit.ru/

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

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. DuexktpoHHO-OHONHOTeuHast cuctema «IOPAUT» - http://www.biblio-
online.ru/



7. IlepedyeHb  JUIEH3MOHHOTO H  CBOOOJHO  PacIpOCTPAHSIEMOTO
IPOrpaMMHOr0 00€CIeYeHusl, B TOM YHCJIE OTEYECTBEHHOIO NPOU3BOJCTBA,
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 NMPEnoJgaBaTesis 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, JIOCTYI B UHTEPHET.

Texnuyeckue TpeOOBaHUSA K OOOPYAOBAHUIO ISl OCYIIECTBICHUS Y4E€OHOIO
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.

Texnuueckue TpeOOBaHUA K KaHallaM CBSI3U: 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 kaHaj I KaXI0T0 YYaCTHHKA BeOWHApa 3aBUCHT OT MCIIOJIb3YEMBbIX
BO3MOXXHOCTE BeOmHapa. Tak, ecnu B BeOWHApe IUTAHUPYETCS OJHOBPEMEHHO
WCITOJIB30BAaTh 2 BUIACOTPAHCISAIINY B KOHPEPCHIIMN U OJHY TPAHCIAINI0 pabodyero
CTOJa, TO JUIsl CTY/IGHTa PeKOMEHyeTcst OT 1.5 MOUT/cek BXOASIIEro MOTOKA.

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 TIIC POAT

3aBenyromuii kapeapoit BMEH POAT

[Ipencenarens yaeOHO-METOIUUECKOM
KOMHUCCHUH

b.I'. Muponos

A.C.
Kocmomamuanckui

b.I'. Muponos

C.H. Knumos



