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PaGoyass mporpamma guCHMIUIMHBI «BbIcmmas MaTeMaTHka»  cOCTaBlicHa B
COOTBETCTBUHU C YUCOHBIMH TIJITaHAMHU TI0 HarpaBiieHuto nmoAarotoBku 22.03.02 «Merammyprus»
JUIs HampaBiieHHOCTH (mpoduiei) «MeTamyprus 4yryHa», «DJIeKTPOMETALUTypIusl CTaju»,
«Meranmyprus UBETHBIX MeTaioB», «O6paboTka MeTayuioB naBieHueM», «lIpoMblnuienHas
terutoTexHuka» 2023 roga mpuéma o o4HON 1 3a09HOM (hopMaM 0OyUdeHUS.

CocraBuTes:
KaHJ. TeXH. HAyK, JOLICHT
«BpIcmias marematuka umenu B.B. [Taka» I'ycap I'.A.

PaGouas mporpamma paccMoTpeHa M NPHHSITA Ha 3acenaHuu Kadeapbl «Beiciias
MateMmaTruka umeHu B.B. [Taka».
[Ipotokomor « 17 » wmapra 03 20 23 romaNe 8

3aBeayomuii kadgeapoit Bomukosa H.II.
(©.11.0)




PabGouas mporpamma mpoasena mias 20 roga mpuéma Ha 3acenaHun «Breicias
marematuka umeHu B.B. ITaka».

IIporokon oT « » 20 roma Ne

3aBeyronmi kKageapon

(moamucek) (©.1.0.)

PaGouas mporpamma corjiacoBaHa ¢ Bblllyckawomeil kagenapoi «PynHnorepmudeckue
MPOLECCHI U MATOOTXOAHBIE TEXHOIOT U

3aBenytonuii kadeapoi

(moamucsk) (©.1.0.)

Pabouas mporpamma corJiacopaHa ¢ Bblnyckarouieii kageapoii
«DIEKTPOMETAITY Prusi»

3aBeayromuii kKadenpoit

(moarmcs) (®.1.0.)

PaGouas nporpamma corJiacoBana ¢ Bbinyckaomieii kagenpoii «l[Betnas
METALTYPIrusl U KOHCTPYKIIMOHHBIE MAaTEPHAITBD»

3aBeaytromuii kKadenpoit

(moarmcs) (®.1.0.)

PaGouas nmporpamma corjiacoBaHa ¢ Bblnyckarouleil kageapoii «O6padorka
METAaJJIOB JJaBICHUEM»

3aBeayromuii kKadenpoit

(o armce) (®.1.0.)

PaGouas nmporpaMMa corjiacoBaHa ¢ Bblyckawuieii kaeapoii « Texuuueckas
Ternopu3nKa»

3aBeaytromuii kKadenpoit

(moarmce) (®.1.0.)



1. OBBEKT, IIEJIb U 3ATAYHN OCBOEHMUSA JUCHUIIVINHBI

JlucuuiuinHa ~ paccMaTpuBaeT — BONPOCHI  MCCIEAOBAaHUA WU pELICHUs
MaTeMaTUYECKHX 3a/1a4, UHTEPIIPETALNHU NOJYYEHHBIX AaHATUTUHYECKH PE3YyJIBTATOB.

lenp AMCUMIUIMHBI - YCBOEHHE (PYHIAMEHTAJIbHBIX 3HaHUH B o001acTH
MaTeMaTUKM UM  NPUOOPETEHHE  YMEHHUS  IOJIb30BaThCA  COOTBETCTBYIOUIUM
MaTeMaTU4YECKUM aIlapaToM.

B pe3ynprare 0CBOCHUS JUCLUIIIIMHBI CTYIEHT JOJDKEH

3Hamu: CIOCOOBI HMCCIIEIOBAHUSA U PEIICHUS MAaTEMaTHYECKUX 3a]ad; METOJIbI
BBICIIEM MaTEMAaTUKM M HX peaIu3alyi0 Ha KOMIIBIOTEPE; TMOHATHUS BBICHIEH
MaTEeMaTUKH, WX CHUMBOJMKY U 0003HauY€HHs; OCHOBHBIC (OPMYJIBI BBICHIEH
MAaTEMAaTHKH U ITPaBUjia UX MPUMEHEHUS; OCHOBHBIEC AJITOPUTMBI PEIIEHUS CTaHIAPTHBIX
3a/1a4; METOIbl YUCIIEHHBIX PACYETOB;

ymemyb: CBOOOJHO NPHUMEHSATH MOHATHSA BBICIIEH MAaTEMaTUKH U UX CHUMBOJIUKY;
CBOOOJHO MOJB30BATHCS (OpMyJaMU BBICHIEN MaTEeMaTUKH; CBOOOJHO penaTh
CTaHJApTHBIC 3aJa4;, BBISCHUTH TeOMETpHUecKuil (pu3mueckuii) CMbICT mapamMeTpoB
3aJ1a4¥; TPOBOJUTH OOLIMI aHAIN3 NOJYYEHHBIX Pe3yJIbTaTOB,;

61a0ems. TEXHUKOW BBINOJHEHUS MATEMaTUYECKUX BBIYMCICHUH; BBIOOpPOM

METOJA UCCIEI0BAHNS, OCHOBAMU UHTEPIIPETALIMU ITOJIYUEHHBIX MAaTEPHUATIOB.
[lepeuncnennbie pe3yJbTaThl OOYUEHUs SIBJSIIOTCS OCHOBOW /i ()OPMUPOBAHUS
CIIEIYIOIINX KOMIIETEHIIUH:

- CIOCOOEH OCYUIECTBIIATH MOUCK, KPUTUYECKUI aHATIN3 U CUHTE3 UH(OpMaIIHH,
NPUMEHSATH CUCTEMHBIN TIOJIXO/I JIUISl pEIICHHMsI TocTaBIeHHbIX 3amau (YK-1);

- CIocoO€H ONpeeNsATh KPYyT 3a/1ad B paMKax OCTABICHHOW LEIU U BBIOUPATh
ONTHUMAaJbHBIE CIOCOOBI MX PELICHUs, UCXO0IA U3 JEHCTBYIOIINX MPABOBBIX HOPM,
UMerInuxcs pecypcos u orpannuenuii (YK-2).

2. MECTO JUCHUIIJIMHBI B OCHOBHOM IMPO®ECCUOHAJIBHOI
OBPA3OBATEJIbLHOM MPOTPAMME BBICIHIEI'O OBPA3OBAHUS

JucuuruinHa OTHOCUTCS K 00si3aTenbHOM yacTu bioka 1 mucuumnianH ydeOHOro
IJIaHA.

basupyercs Ha 3HAHUSAX, YMEHHIX U HAaBBIKaX, KOTOPbIE CTYACHT MPUOOpEN IpH
OCBOCHHMU Kypca MaT€MaTUKU CPEIHEN LIKOJIBI.

3HaHUS W yMEHUS, NPUOOPETEHHbIE MPU OCBOCHUU JAHHON JIUCIUIUIMHBI,
peaNn3yOTCA CTYACHTOM IpH H3y4YeHUW IucuuIuinH. «Dusunka», «Teopernueckas
MEXaHUKa», MPU BBINOJHEHUH HAYYHO-UCCIEAOBATEIHCKOM PabOThl U MPOXOKICHUU
rOCyJlapCTBEHHOW UTOTOBOM aTTECTALUH.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBbI

3.1. Pacnipenesienue y4eOHbIX YaCOB M0 TeMaM JUCHUILUIMHBI U BHIaM 3aHATHI

HaumMeHoBanue Tem KosndecTBO yacoB, ouH (3a04)
(comepxkaTenbHBIX Beero B ToM uucne
MOy JICH) ’ Jlexumn | Ipakr. | Jla6op. | CPC
| CEMECTP
Tewma 1. JIuneiinas anreOpa 17(27) 4(1) 7(1) - 6(25)
Tewma 2. BekTopHas anredpa 17(27) 4(1) 7(1) - 6(25)
Tema 3. Ananuruueckas 17(26) 4(0) 7(1) - 6(25)
reOMEeTpHsI Ha IIIOCKOCTH
Tema 4. Ananutuveckas 17(26) 4(0) 7(1) - 6(25)
TCOMETPHS B IPOCTPAHCTBE
Tema 5. Beenenue B 17(27) 4(1) 7(1) - 6(25)
MaTeMaTHYCCKHI aHaJIH3
Tema 6. IlpowsBogHas u ee 37(32) 14(1) 16(1) - 7(30)
IPUMEHEHHUE
KonraktHas paboTa 4(6) - - -
(mononHUTEIBHAS)
HToro mo Bugam 3aianuit 126(171) 34(4) 51(6) - 37(155)
KonTposb 54(9)
Hroro 180(180) -
Il CEMECTP

Tema 7. @yHKIIUN 27(29) 8(1) 10(1) - 9(27)
HECKOJIBKHX MEePEMEHHbBIX
Tema 8.  HeompeneneHHbIH 29(29) 10(1) 10(1) - 9(27)
UHTErpaj
Tema 9. OmnpeaeneHHbIi 27(29) 8(1) 10(1) - 9(27)
UHTErpa
Tema 10. luddepennmans- 33(29) 12(1) 10(1) - 11(27)
HBIE YPaBHEHHSI
Tewma 11. YucnoBsie psiibl 22(29) 6(1) 7(1) - 9(27)
Tema 12. ®yHKIHMOHAIbHbIC 20(29) 7(1) 4(1) - 9(27)
psanbl. Psaasl Oypee
Konrakrnas pabora 4(6) - - -
(momoHHUTEIBHAS)
HToro mo BuaM 3aHSATHIMA 162(180) 51(6) 51(6) - 56(162)
Kontposb 54(36) - - - -
Hroro 216 (216)
HToro no nucHuminHe 396 (396) 85(10) | 102(12) - 93(317)

q)OpMI/IPOBaHI/Ie KOMHeTeHHI/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM JUCHUITJINHDBI

KoMnereHuuu Tembl JAUCHHUIIIMHBI, HAICJICHHBIC HA Bblpaﬁoncy KOMIICTCHIUHA

VK-1 Temn1 1, 2, 3,4,5,6,7,8,9, 10, 11, 12

VK-2 Temn1 1, 2, 3,4,5,6,7,8,9, 10, 11, 12




3.2. Jlekuuu

Tema 1./Iunetinas ancebpa.

Copeprkanue TeMbl 1:

Matpunpl ¥ omepanuu HaJl HUMHU. 3aluCh CHUCTEM JIMHEWHBIX anreOpandecKux
ypaBHEHH npu nomomu wmatpull. Onpegenutenn U ux cBoiicTtBa. [IpumeHeHue
OTpeIeUTeNIel K PEIICHUIO CUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHU. DopMyIibl
Kpamepa. OOparthHass wmatpuna. PemieHue cucrteM JUHEWHBIX —aireOpanyecKux
ypaBHEHHUI MaTpUYHBIM MeTOJIoM. OOIIMI cilyyall CUCTEM JIMHEUHBIX aireOpandecKux
ypaBHeHuii. Teopema Kponekepa-Kanemnmu. Meron ['aycca penieHust CUCTEM JIMHEUHBIX
anredpanyeckux ypaBHeHUN. OHOPOIHBIE CUCTEMBI.

Jlutepatypa k Teme 1. [1, 4, 5].

Tewma 2. BekmopHnas anzebpa.

CopeprkaHue TEMBbI 2:

Bekropsl. JIuHeliHple onepanuu  Hax BeKTopaMu. JIMHEWHas 3aBUCUMOCTb W
HE3aBUCUMOCTh BEKTOpOB. bazuc. [Ipoekuns Bekropa Ha ock. [IpsamoyroyibHas cucrtema
koopauHat. CnocoObl 3amaHusi BekTopa. CKajsipHOE, BEKTOPHOE U CMEIIaHHOE
IIPOU3BEJICHUE BEKTOPOB. ONPEAEIECHNUE, CMBICI, CBOWCTBA, BBIYMCICHHUE B JIEKAPTOBBIX
KOOpAWHATaX, MPUII0KEHUS.

Jlureparypa k Teme 2: [1, 4].
Tema 3.Ananumuueckas ceomempus Ha NIOCKOCHU.
Comepxkanne Ttembl 3. Ilpsimas Ha t1wiockoctu. KpuBbie BTOpOro mopsjaka.
Kanonnueckue ypaBHEHUSI OKPYKHOCTH, DJUIAIICA, TUNEPOOIBI U mapaboibl. [TonspHas
CUCTEMA KOOpMHAT.

Jluteparypa k Teme 3: [1, 4].
Tema 4.Ananumuueckas ceomempus 8 npocmpancmee.

CopeprxaHue TeMbI 4:

VYpaBuenue mnoBepxHocTH. Cdepa. I[lmockocts. B3auMHOe pacnosnoxxeHue
mwiockocrerd. Ilpsamas B mpocTtpaHcTBe. B3anMHOE pacnojioKeHue TMpsSMbIX B
IIpOCTpaHCcTBE. B3auMHOE pacnonoxeHue npsiMou 1 INIOCKOCTH B IIPOCTPAHCTBE.

Jlureparypa k Teme 4: [1, 4].

Tewma 5. Beeoenue 6 mamemamuueckuii aHaiu3s.

CopeprkaHue TEMBI S:

[TocTtosiHHBIE M TIepeMEHHbIE BeTUYnHbL. OyHKIMA. YHUCIOBBIE MOCIEIOBATEIBHOCTH U
ux npenensl. Ilpenen gpyHkuuum B Touke M Ha OeckoHedyHOcTH. CBoiicTBa (PyHKIMH,
UMEIOIINX KOHEYHBIE Mpeenbl. beckoHedHOo Manbie M 0€CKOHEYHO OOJbIie (PYHKITUH.
CpaBHeHue OeckoHeyHO ManbiX. HeompeneneHHoctn um ux packpeitve. [lepBoiii u
BTOpOM 3ameuaresnbHble Tmpeaenbl. HenpepslBHOCTh (YHKIMI B TOYKE M Ha
npoMexxyTke. HenpepbslBHOCTH 35ieMeHTapHbIX (yHKUuWA. CBoiicTBa. OJIHOCTOPOHHUE
npenensl. Touku pa3pbiBa PYHKIUN U UX KIIacCUPUKaLIUS.

Jlurepatypa k Teme 5: [1, 4, 5]

Tema 6. Jugpghepenyuanvroe ucuucnenue hynkyutl 00HOU nepemerHol.

CozeprkaHuEe TEMBI :

[IponsBonnas GyHkMU. ['eoMeTpuyecKUii M MEXaHWYECKHH CMBICT TPOU3BOJTHOM.
VYpaBHeHus KacaTelbHOW W HOpManu K KpuBoW. OCHOBHBIE MpaBuiia U (HOPMYIIbI
muddepennupoBanus. [IporusBoaHas HESIBHON U MapaMeTPUYECKU 3aJJaHHON (YHKIUU.
[IpousBogusie BhicHMX mopsiakoB. Jduddepenmman ¢ynkuun. Teopembr Poms,




Jlarpamxa, Kommu. I[IpaBuno Jlonmuransi. MOHOTOHHOCTH (YHKIHH. OKCTPEMYMBI
(HeoOxomuMoe W JOCTaTo4HOE YycioBus). HaumOosbliee ¥ HaWMEHbIIEE 3HAYCHUS
GYyHKIIMA Ha TPOMEXYTKE. BBIMYKIOCTh M BOTHYTOCTHh Tpaduka GyHKIHH. TOUYKH
nepern0a. ACUMOTOTHI IUIOCKMX KpUBBIX. OOmas cxema HUCCiIeIOBaHHUS (PYHKIUU U
MOCTPOCHUS TpaduKa.

Jluteparypa k Teme 6: [1, 4, 5]

Tema 7. Qynkyuu HeCKoIbKUX NepemMeHHbIX.

CopeprkaHue TEMBI /:
OyHKIMM HECKOJIBKMX IepeMeHHbIX. lIpegen wu  HempepbhlBHOCTh. YacTHbIE
OPOU3BOJHBIE  IIEPBOIO  NOpPSAJKA M HUX  TI'EOMETPUYECKOE  HCTOJIKOBAHUE.
Huddepennupyemocts u  monHbld  auddepeniman  QyHkinuu. [IpousBoanbie
muddepeHnransl BeICIIUX MOpsSAKoB. [IponsBoanas cnoxuor Gyukmuu. [IponsBoaHas
¢yHKUMH, 3a7aHHON HesaBHO. IIpow3BoAHAs MO JaHHOMY HAaINpaBIEHUIO, T'PaJUEHT.
KacarenpHast TJIOCKOCT M HOpMallb K TMOBEPXHOCTH. DKCTPEMyMbI (PYHKIHHA ABYX
nepeMeHHbIX. HeoOxoaumoe M JOCTATOYHOE YCIOBHUSl CYIIECTBOBAHUS 3KCTPEMYyMaA.
Haubonpiiee u HanMeHblliee 3HaYeHUS (PYHKUIMKM B 3aMKHYTOM oOjacTd. YCIOBHBIN
AKCTPEMYM.

Jluteparypa k Teme 7: [1, 4, 5]

Tema 8. Heonpeoenennwiii unmezpai.

CopeprkaHue TeMbl 8:
[lepBooOpa3nas ¢yukiuu. HeomnpeneneHHbd MHTETpadl U €ro cpoiicTBa. Tabmuia
HEONPEACICHHBIX  MHTErpajioB. HemocpencTBEeHHOE  HMHTErpUpPOBAHHME.  3aMeHa
nepemeHHou.  MHTerpupoBanue 1o  4yactaM. HTerpupoBaHue  BbIpaKEHUH,
CcoZepXkKalluX KBAJApaTHbIA TpexwieH. MHOrowieH u ero kopHu. HMHrerpupoBanue
palMoHANBHBIX  ApoOeit.  MHTerpupoBaHne TPUTOHOMETPUYECKUX  BBIPAKECHUI.
VYHuBepcaigbHasi TPUTOHOMETpPUYECKas IMOACTAHOBKA. VHTErpupoBaHHEe HEKOTOPBIX
UPPALUOHAIBHOCTEN. TPUTrOHOMETPUYECKUE TTOJACTAHOBKH.

Jluteparypa k Teme 8: [1, 4, 5]

Tema 9. Onpeoenennviii unmeepan.

Copeprxanue TeMbl 9:
Onpenenenublii uaTErpan u ero cpoiicrea. ®opmyna Hetotona — JleltOnuna. MeTtonbl
BBIUMCIICHUS ONpPENENEHHOTO HWHTerpaia. Beluncnenue muomaae miockux ¢uryp,
JUIMHBI IyTH TJIOCKOW KpUBOW. Bhruncienne o0beMOB U IUIONIAICH MOBEPXHOCTU TEI
Bpamienusi. Heco6ctBennnie unterpaisl | u |l poga. [lpusnaku cxonumocTu.

Jlutepatypa k Teme 9: [1, 4, 5]

Tewma 10. Juppepenyuanvrvie ypagnenus.

Conepxxanue Tembl 10:
Hubdepenumansupie  ypaBHeHHs. OOMe MOHATUA. 3ajauyd, NPUBOJAAIINE K
G depeHunanbHbIM ypaBHEHUAM. Juddepennpaibabie ypaBHEHNU IEPBOrO MOPSIIKA!
C  pa3fessIlouMMUCS  NEPEMEHHbIMU,  OJHOPOAHbBIEC,  JIMHEHHblE, bepHyim.
Juddepenunanbable ypaBHEHUS BBICIIMX MOPSAIKOB. YPaBHEHHUS, JOIYCKAIOLINE
NOHIKEeHUsST Topsnka. JluHeiHsle nudQepeHnranbHble ypaBHEHUS 2-TO MOPSAKA.
CBoiicTBa pEIICHUN JIMHEMHBIX OJHOPOAHBIX YpPaBHEHUW -TO NOpsaka. JInHeinHas
3aBUCUMOCTb U HE3aBUCUMOCTb cUCTeMbl (pyHKUMU. Onpenenutens BpoHckoro u ero
CBOMCTBA. CrpykTypa o011ero pelieHust JIMTHEWUHOTO OJHOPOJIHOTO
nuddepennnansaoro ypasuenus (JIOAY). JIOAY Broporo mopsiika ¢ MOCTOSHHBIMU




kodpummentamu.  CTpykTypa 0OmIero pemieHus JWHEWHOTO HEOJIHOPOIHOTO
mudepernuansHoro ypasuenus (JIHAY). JIHAY Broporo mopsiika ¢ MOCTOSTHHBIMHA
KO3pGUIIMEHTaMH W TPaBOM YaCThI0 CHEHHATBbHOTO BHAA. MeToa BapHallH
IIPOU3BOJIBHBIX ~ ITOCTOSIHHBIX. Cucrembl  nuddepeHanbHbIX  yYpaBHEHUH.
HNHTerpupoBanre HOPMaJIBHBIX CUCTEM.

Jlutepatypa k Teme 10: [1, 4]
Tema 11.Yucnoswie psowi.

Copepxxanue Tembl 11: YucnoBeie psigpl. CXOAUMOCTH M CyMMa psija.
Heobxoaumoe yciioBHe CXOIMMOCTH YHCIOBOrO psfa. JlocTtaTouHble MNpU3HAKU
CXOIMMOCTH PANOB C IOJOKHUTEIbHBIMU YICHAMU. IIPU3HAKU CpPAaBHEHUsA, IPU3HAK
HamamOepa, paaukanbHbIi W UHTErpaibHbI Tpu3Haku Komu. 3HakomepeMeHHbIE
psanel. 3Hakodepenytommecss psabl. [lpusnak JleiiOnuia. AOGCONIOTHO M YCIOBHO
CXOIAIINECS PSIABI.

Jlutepatypa k Teme 11: [1, 4]

Tema 12.@ynxyuonanvhvie psowvi. Paovt Dypwe

Conmepxxanne tembl 12: dynkumonameHbie panel. OOIacTb CXOAMMOCTH.
Crenennsble psabl. Teopema AGens. Matepsan cxonumoctu. Paguyc cxoaumoctu. Psiibr
Teitnopa u Makiopena. Pa3znoxeHue sieMeHTapHbIX (GYHKUMA B psan MaxnopeHa.
[IpumeHeHue creneHHbIX pAnoB. TpuronoMmerpudeckue psanabl. Pasnoxenue pyHkuui B
psan @ypee (meproanyeckux (QYHKIUE ¢ MEPHOAOM 27, TEPUOTUUCCKUX (PYHKIUH C
POU3BOJILHBIM TMIEPUOIOM, HETICPHOANYCCKIX (HYHKIIUN).

Jlutepatypa k Teme 12: [1, 4]

3.3. [IpakTnyeckne (ceMUHAPCKHE) 3aAHATHSA

Ne Tema 3ansTHA O0mem, uac. Jluteparypa
n/n OuH.(3204) patyp
1 CEMECTP
1 | BelunciacHue OnpeeuTeCH. 1(0.5) [6, 7, 8]
2 | Pemenue cucTeM JMHEHWHBIX YpaBHEHHH (METOJIbI 1(0.5) [6, 7, 8]

Kpamepa, ["aycca).
3 | HeiictBus Haa maTpuiiamu. Beraucnenue oOpaTHOM 2(0) [6, 7, 8]
MaTpuipl. PellieHue CucTeM JMHENHBIX YPABHEHUMN.
4 | CriocoObl 3a/1aHUsI BEKTOPOB U ACHCTBUS HAJ HUMH. 1(0) [6, 7, 8]
5 | CkaisipHOE NMPOU3BEACHHE BEKTOPOB. 1(0,5) [6, 7, 8]
6 | BekTopHOe IMpou3BeeHNE BEKTOPOB. 1(0,5) [6, 7, 8]
7 | CMemaHHOE MPOU3BEICHUE BEKTOPOB. 1(0) [6, 7, 8]
8 | JluHMM B MOJISIPHOM cHCTEME KOOPIMHAT. 1(0) [6, 7, 8]
9 | YpaBuenue npsimoit. OCHOBHBIC 33]]a4H HA TIPSIMYIO. 2(1) [6, 7, 8]
10 | JIuHuUM BTOpOTO MOPSIIKA. 1(0) [6, 7, 8]
11 | VpaBHeHus miockocTd. OCHOBHBIC 3a/aYH. 2(0.5) [6, 7, 8]




Ne Tema 3anaTus Obnem, Fac. Jluteparypa
/11 Oun.(32049)
12 | YpaBHeHue mnpsiMmoii B mpoctpaHcTBe. OCHOBHBIC 2(0.5) [6, 7, 8]
3a7a4d Ha MPSIMYIO U IJIOCKOCTb.
13 | Ilonsarue QyHKUIMH, COCOOBI e 3aMaHus], rpapuKu 1(0) [6, 7, 8]
byHKIUH.
14 | Tlpenenbl MOCIENOBATSIIPHOCTH U (DYHKIIUH. 1(0,5) [6, 7, 8]
15 | CrangapTHbIC TpaHUILL. BEIMHUCICHNUS PECIIOB. 1(0,5) [6, 7, 8]
16 | UccrnenoBanue HEPEPHIBHOCTU (PYHKIIMH, Pa3pPbIBBI 1(0) [6, 7, 8]
GYHKITUH.
17 | IIpousBogHas u e€ Beiunciaenue. KacarenpHasl. 4(0) [6, 7, 8]
18 | Boiuncienue mpeesioB o npaBuiay Jlomurais. 2(0) [6, 7, 8]
19 | UccnenoBanus 3KCTpeMyMOB (YHKITUH. 2(0.5) [6, 7, 8]
20 | HauGosbinee (HanMeHblee) 3HaUCHUE (QYHKITUI. 2(0) [6, 7, 8]
21 | UccnemoBanue BBIITYKJIOCTH (BorayTocTH) 2(0) [6, 7, 8]
(GYHKIIMU. ACUMOTOTHI.
22 | UccnenoBanvie QyHKIINH. 2(0,5) [6, 7, 8]
Hmoeo 3a 1 cemecmp 51(6)
2 CEMECTP
1 | dysknur  Heckonbkux — mepeMeHHbix  (PHIT). 4(0,5) [6, 7, 8]
BbIunciieHust YaCTHBIX TPOU3BOIHBIX.
2 |llpowsBomHas TO  HampaBICHUIO. [ pagueHT. 2(0) [6, 7, 8]
KacaTenpHast I0CKOCTh U HOPMAJIb.
3 | Okcrpemymbl PHII. HawmOGombiiee (HauMeHbIIee) 4(0) [6, 7, 8]
3Hayenune OHII.
4 | BeluuciieHuss ~ HEONPEACIEHHBIX  HHTErPaJioB. 2(0.5) [6, 7, 8]
Tabauia HHTErpasoB.
5 | UHTerpupOBaHWe 3aMEHOW TICPEMEHHBIX H TIO 2(0) [6, 7, 8]
JaCTM,
6 | UHTerpupoBanue panMoHaIbHBIX IPOOEH. 2(0) [6, 7, 8]
7 | UaTerpMpoBaHne TPUTOHOMETPUUYECKUX (PYHKITHIA. 2(0) [6, 7, 8]
8 | UHTerpupoBaHre UppaMOHAIbHBIX (QYHKIIHIA. 2(0) [6, 7, 8]
9 | Boruncienue onpeaenéHubix nHTErpanos. ®opmysia 2(0.5) [6, 7, 8]
Herorona-JleitOnunia.
10 | aTerpuipoBaHUEe  ONPEICIEHHBIX  WHTETPAJIOB 2(0) [6, 7, 8]
3aMEHOU TIEPEMEHHBIX U 110 YaCTSIM.
11 | [IpumeneHue onpenenEHHBIX HHTETPAJIOB. 4(0.5) [6, 7, 8]
12 | HecoOCTBEHHBIC HHTETPAIIHI. 2(0) [6, 7, 8]
13 | Iuddepennmanbupie ypaBHEHHUS IEPBOTO MOPSAKA. 2(0,5) [6, 7, 8]
14 | IuddepeHnnanbHble YpaBHEHHUS BTOPOro MOPSIKA. 1(0.5) [6, 7, 8]
15 |Jluneiinpie  omHOpoOmHBIC  audQepeHIInaTbHBIE 1(0) [6, 7, 8]
ypaBHEHHSI BTOPOTO MOPSIKA.
16 | Jluneiinpie HeomHOpOAHBIE MU QepeHITHATEHBIE 2(0) [6, 7, 8]

YPAaBHCHUA BTOPOTO ITOPAIKA.




Ne Tema 3ansTHS Obmem, uac. Jluteparypa
/i OuH.(32019) patyp
17 | Iuddepennmanpapie ypaBHEHUS BBICIIIAX 2(0) [6, 7, 8]
TIOPSIJTKOB.
18 | Cuctembl quddepeHInaIbHbIX YPaBHECHUH. 2(0) [6, 7, 8]
19 | UccnenoBaHue CXOAUMOCTH YHCIOBBIX PSIIOB. 2(0) [6, 7, 8]
20 | JocraTouHble pHU3HAKH CXOIUMOCTH 3(0,5) [6, 7, 8]
MTOJIOKHUTEBHBIX PSIJIOB.
21 | JlocTtaTo4HbIC pU3HAKH CXOAMMOCTH 2(0) [6, 7, 8]
3HAKOYEPEAYIONTUXCS U 3HAKOMIEPEMECHHBIX PSIOB.
22 | OyHKIMOHATBHBIE W CTENEHHBIC psubl. Teopema 1(0,5) [6, 7, 8]
Abens.
23 | [IpuMeHeHnEe CTETICHHBIX PSIOB. 1(0) [6, 7, 8]
24 | Tpuronomerpudeckue psgasl Dypee. 2(0) [6, 7, 8]
Hmoeo 3a 2 cemecmp 51 (6)
UTOI'O 102(12)
3.4. JlabopaTopHbIe padoThl
JlabopatopHble pabOTHI MO TUCIUIUIMHE HE TPEIYyCMOTPEHbI YYEOHBIM MJIaHOM.
3.5. CamocTosiTesibHAsI pad0Ta CTYIEHTA
Ne Buzsl caMmocTosTenbHOM paboThl CTyI€HTa O06newMm, vac.
n/n Oun (3a04)
1 V3yueHue JIeKIIMOHHOTO MaTepuaa 43(153)
2 [ToaroToBKa K MpakKTHYECKUM 3aHATHIM 41 (146)
3 [TonroroBka k 1a00paTOpHBIM paboTam -
4 BrinonHeHne KypcoBoro mpoekTa -
5 BolnosniHeHue KypcoBoi paboThl -
6 BrinonHenne HHIMBUYaTbHOTO 3a/1aHUs 9 (18)
HWroro: 93 (317)

3.6. KypcoBoii npoekT (padoTa), HHAMBUAYAJIbHOE 3aJaHHE

KypcoBoii ipoekT (paboTa) o JUCHUILIMHE YY4SOHBIM IUTAHOM HE TPETYCMOTPEH.

Jns odHOl QopMbl 00ydeHHs] MO AWCHUIUIMHE «BpICIIas MaremaThkKa»
NPEeTyCMOTPEHO BBIMIOJIHEHNUE WHIUBUIAYaJbHOTO 3aJaHUS BO BTOPOM CEMECTpe, IS
3a09HOH  (OPMBI  TPEIYCMOTPCHO  BBIMOJHCHHE  WHAMBHIYAIBHOTO  3aaHMSI
(koHTpOJILHOW PabOTHI) B NIEPBOM M BTOPOM ceMecTpax. TemaThka WHAMBHIYaTbHOTO
3aJaHus CBS3aHA C CaMOCTOSTEIBHBIM BBIMIOJTHCHHEM DPAacueTHOW pPaboThI 1O TeMam
JTUCIMIUTAHBI, KOTOPhIC W3y4YaloTCs CTYJACHTOM B COOTBETCTBHHM C PEKOMEHIOBAHHOMN
JUTEPaTypPOHU.

O0beM yuycOHON Harpy3Kd TIpH BBHINIOJHCHHH WHIMBHIYAJIBHOTO 3aJIaHUs
CTYJCHTa OYHOI'O OTICIICHHS BO BTOPOM ceMecTpe — 9 4YacoB, CTyJEHTa-3a0YHHUKA. B
nepBoM cemecTpe — 9 yacoB, Bo BTopoM — 9 yacoB. 3ajjaHue Ha KOHTPOJIBHYIO PadoTy
BbIOMpaeTCS CTYJGHTOM B COOTBETCTBUM C ydeOHbIMH mocoOusimu [2], [3],
COITACOBBIBACTCS €  NPEMOJaBaTelieM M BBIIOJHACTCS IO  METOIUYCCKHM
pexomenaanusm [2], [3].



PexomenmyeMbrii 00beM TMOSCHUTETBHOM 3amucku — He Oonee 10 crpanmm
dopmara A4 (210%x297).

4. ®OHA OOUEHOYHbLIX CPEACTB
4.1. Kputepnu u MIKAJbI 1JI1 HHTETPUPOBAHHOM OLIEHKH YPOBHS
¢pOopMUPOBAHHOCTH KOMIIETECHIUM

COCmGBJZ}UOWa}Z KomnemeHyuu — nojiHoma 3HAHUU

—HYe80U YpoBeHb. HEBEPHBIC, HE apryMEHTHPOBAaHHBIC, C MHOXECTBOM TI'PYyOBIX
OMKOOK OTBETHI Ha BOMPOCHI / OTBETHI Ha JBa BOIpPOCAa U3 TPEX IMOJHOCTHIO
OTCYTCTBYIOT; YPOBEHb 3HAaHHI HIKE MUHUMAJIBHBIX TPEOOBAHUM;

—MUHUMATIbHBLY YPOBEHD. TAHbI HETIOIHbIC, HETOYHBIE U APTYMEHTUPOBAHHbBIE OTBETHI Ha
BOTIPOCHI; YPOBEHb 3HAHWH HIKE MHHUMAJIBHBIX TpPeOOBaHU, IOIMYIIEHO MHOTO
rpyObIX OLINOOK;

—nOp0206blll YPOBeHb. JNaHbl HEIOCTATOYHO TMOJHBIE, TOYHbIE W APTyYMEHTHPOBAHHBIC
OTBETHl Ha BOIPOCHI, TUIOXO 3HAET TEPMUHBI, ONPEICICHUS U TOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIICHHUS, TPUHITUIIBI; TOMYIIIEHO MHOTO HErPyOBIX OIINOOK;

— CpeOHUll YpoBeHyb. JTaHbl IOCTATOYHO MOJHBIC, TOUHBIE U apIYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCH, B IIEJIOM 3HAE€T TEPMHUHBI, OIPEACIICHUS M TIOHATHS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHHUS, NPHUHIUIBI, JOMYIIEHO HECKOJBKO HerpyObIX
OIIINOOK;

—npoo0sUHYmMbIU YPOBeHb. JaHbl TOJHBIC, TOYHBIE M apTryMEHTHPOBAHHBIC OTBETHI Ha
BOIIPOCHI; 3HAET TEPMHUHBI, OMPEACIICHUS M TMOHSATHSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHHMS, IIPUHIIUIIBI, JOIYIIIEHO HECKOJIBKO HETpyObIX OIIHOOK;

—B8bICOKUIL YPOGeHb. JIaHbl TOJHbIC, TOYHbIE U APTYMEHTUPOBAHHBIE OTBETHl Ha
BOIIPOCHI; 3HAET TEPMUHBI, ONPEJCICHUS U TOHATHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUSI, MPUHITUIIBI; JOMYIIEHO HECKOJIBKO HETOUHOCTEH.

COCWl(lBJl}liOLL;a}Z KomnemenHyuu — ymMeHus

—HYIe80U YpOoGeHb. TIONHOE OTCYTCTBHE TOHMMAaHUSI METOJUKH pEIICHUs 3aJlayH,
JOMYIIEHO MHOXECTBO IPyOCHIITNX OMIMOOK / 3a1aHUs HE BBIITOJIHEHBI BOOOIIIE;

—MUHUMATILHLIN YPOBeHb. Cl1ad0e TTOHMMAaHUE METOJIUKHU PEIICHUs 3a7aud, JOMYIIECHbI
rpyOble OIIMOKH; pelIeHUs He 0OOCHOBAHBI, HE yYMEET HCIIOIh30BaTh HOPMATHUBHO-
TEXHUYECKYIO JTUTEPATYPY; HE OPUCHTUPYETCS B CIEIIUATIBLHON HAYYHOU JTUTEpaType;

—nOP02086blil YPOBeHb. NOCTATOUYHOE MOHUMAHUE METOAUKH PEIICHUs 3a]a4d, JOIYIICHbI
OIMOKY; PEIICHHs HE Bcerga OOOCHOBAaHBI, yMEET HCIIONb30BaTh HOPMATHBHO-
TEXHUYECKYIO JTUTEpaTypy; c1ab0 OPUCHTHPYETCS B CIICIIUAIBHON HAYYHOM JIUTEpaType;

—CpeOHUll YpOoBeHb. B 1ICJIOM MOHMMAET CYTh METOJAMKH PEIICHMs 3aJaud, JOIMYIICHBI
OIMMOKY; pEmIeHUus] He Bcerga OOOCHOBaHBI, YMEET WCIOJIbh30BaTh HOPMATHBHO-
TEXHUYECKYIO U CHEIUAIbHYIO HAYYHYIO JIMTEPATYPY;

—NpoOBUHYMbILL YPOBEHb. B 1IEJIOM TMOHMMAET CYTh METOJMKH pEHICHHs 3a]auH,
JIOMYIICHbl HETOYHOCTH; CHOCOOEH OOOCHOBAaTh pEIICHUS; YMEET HCIOJIb30BaTh
HOPMAaTHBHO-TEXHUYECKYIO U CIIEIUAIBHYIO HAYUHYIO JINTEPATypY;



—8bICOKUL YPOBEHb. TIOHUMAET CyTh METOJIUKHU PELICHUs 33aJauH; CIOCOOEH 00OCHOBAThH
pEUIEHUs; YMEET UCIOJIb30BaTh HOPMATHUBHO-TEXHUYECKYIO U CICHHMAIBHYIO HAYYHYIO
JUTEpaTypy, NEPeIOBOM 3apyOeKHBIIA OTbIT.

COCI’I/ICIGJlﬂiOM/!aﬂ KomnemeHnyuu — 61a0eHue HaBblKamu

—HYNe60U  YPOBEHb. HE  TPOJAEMOHCTPUPOBA]  HABBIKM  BBINIOJHEHUS  3a/ad
npo¢eCCUOHANILHONW HAaNpPaBJIECHHOCTH; HCHBITHIBAET CYIIECTBEHHBIE TPYIHOCTH MpHU
BBITTIOJTHEHUH OTJICAbHBIX 3aJlaHHM,

—MUHUMAQTbHLIU ~ YPOBEHb.  HE  MPOJEMOHCTPUPOBA  HABBIKM  BBINOJHEHUSA
npo¢eCCUOHANIBHBIX 3aJlay; UCIBITBIBACT TPYAHOCTHU TPH BBITIOTHEHUU OTACIBHBIX
3aJaHUN;

—nop02o6blll  YPOBEHb.  BIIAJICET ONBITOM TOTOBHOCTH K mpodeccuoHanbHON
JEATCIbBHOCTH M TPO(ECCHOHATLHOMY CaMOCOBEPIICHCTBOBAHUIO Ha ITOPOTOBOM
YPOBHE; TPYAOBBIE AEHUCTBUSA BBIIOIHSAECT MEJJIEHHO U HEKAYECTBEHHO;

—CpeoOHUll YpOBeHb. BIAACET CPEIHUM OINBITOM TOTOBHOCTHM K MpOo(decCHOHAIbHOMN
NEATeIbHOCTH W NPO(ECCHOHATBLHOMY  CaMOCOBEPIICHCTBOBAHUIO;  TPYJOBBIC
JEUCTBUS BBITIOIHSET HAa CPEJTHEM YPOBHE IO OBICTPOTE U KAUECTBY;

—NpPOOBUHYMBIU YPOBEHb. BIIAJICET OMBITOM W JOCTATOYHO BBIPAKEHHOW JTUYHOCTHOM
TOTOBHOCTH K  TPOQPECCUOHATBHOW  JEATENbHOCTH U MPOdeCCHOHATBHOMY
CaMOCOBEPIIEHCTBOBAHHIO; OBICTPO U KaU€CTBEHHO BBHITIOHSET TPYIOBbIC JEHCTBUS;

—BbICOKUU YPOBEHb. BIIAJICET OINBITOM U BBIPAKEHHOCTHIO JTUYHOCTHOW TOTOBHOCTU K
npodeccuoHaTbHON JIeATSIILHOCTH u podeCcCHOHATEHOMY
CaMOCOBEPIIIEHCTBOBAHHUIO; OBICTPO M KaU€CTBEHHO BBHITIOJIHAET TPY/IOBBIE JEHCTBUSI.

Obobwennas oyeHka cpopmupo8anHoCmu KOMnemeHyutl

—HY1e601l YPOBEHb. KOMIIETCHIINN HE CPOPMUPOBAHBI;

—MUHUMATIbHBLL YPOBEHb. 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIINI HEe C(HOPMUPOBAHO;

—NOpO206blll  YPOBEHb. BCE KOMIIETEHLMH CQHOPMHUPOBAaHbI, HO OOJIBIIMHCTBO HA
IIOPOrOBOM YpPOBHE;

—CpeOHUll yposeHb. BCe KOMIIETEHITNH C(POPMHUPOBAHBI HA CPETHEM YPOBHE;

—NpPOOSUHYMBIL YPOBEHD. BCE KOMIIETEHUUU C(HOPMHUPOBAHBI HA CPEHEM WJIM BBICOKOM
YPOBHE;

—8bICOKULL YPOBEHb. BCE KOMIIETEHIIMN C(POPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2. Bonpocsl K IK3aMeHy
Ilepsuviii cemecmp

1. Ilonarue MaTpuubl. JInHelHbIE Oonepaluy HaJ MaTpULAMU. Y MHOXXEHUE MaTpULL.
CBoiicTBa onepanui.

2. Ompenenurenu 2-ro u 3-To mopsakoB. CBoiicTBa ompenenutenein. MuHop,
anredpanydeckoe gomnosHeHue. OnpeaeauTeNn BbICIINX MOPSIIKOB.

3. Cuctembl nuHelHbIX anreOpandeckux ypaBHeHuin (CJIAY). CoBMecTHOCTS,
HecoBMecTHOCTh CIIAY. Meron Kpamepa pemennst CJIAY.

4. OOpaTHasi MarpuLa: OINpeAeNIeHHE, MOPSAAOK MOCTpOeHUsA. MaTpuyHblii crocoO
pemenust CJIAY.

5. Panr matpuisl, ero Haxoxnaenue. Teopema Kponekepa-Kanemmu. Mcciaenosanue
CJIAY. Meton I'ayca pemienust CJIAY.

6. BekTopbl, ocHOBHbIE MOHATUA. JIMHEIHBIE onepauuu Haj BekTopamu. [Ipoexuus



BEKTOpA Ha 0Cb. CBOMCTBA IPOECKLIUM.

7. JluneliHasi 3aBHCHMMOCTb W JIMHEWHAas HE3aBUCHMOCTh BEKTOpPOB. basuc Ha
IUIOCKOCTH U B IIPOCTpaHCTBE. Teopema o pa3nokeHuu BEKTopa mo 0asucy.

8. IlpsiMoyronbHble A€KapTOBBI KOOpAMHATHI. CriocoObl 3aiaHusi BekTopa. Jlenenue
BEKTOpa B JAHHOM OTHOILIEHHUH.

9. CkamsipHOE TPOW3BEJCHUE BEKTOPOB. OMpEIEICHHE, CBOICTBA, BBHIYHCICHUE B
JIEKapTOBBIX KOOPANHATAX, IPUIIOKEHUS.

10.BexTopHOEe TpOM3BEIAECHUE BEKTOPOB: OMNpEIeNeHHWEe, CBOMCTBA, BBHIYUCIICHHE B
JIEKapTOBBIX KOOPANHATAX, PUIIOKEHUS.

11.CmemanHOE NpPOW3BEICHHE BEKTOPOB: OIpPEIECICHUE, CBOMCTBA, BBIYHCICHHUE B
JIEKapTOBBIX KOOPANHATAX, IPHUIIOKEHUS.

12.00mee ypaBHeHHE MIIOCKOCTH B MPOCTPAHCTBE, €T0 YaCTHBIE ClIydyad. Y paBHEHUE
IUIOCKOCTH B OTpE3Kax. Y paBHEHHE INIOCKOCTH, IPOXOIALIEH Yepe3 JAHHYIO TOUKY
NEPHEHANKYJIIPHO JAaHHOMY BEKTOpY. YpaBHEHHUE IUIOCKOCTH, MPOXOIAIIECH yepes
TPH 33JaHHBIE TOUKHU.

13.Yron mexnay MIOCKOCTSAMHM, YCIOBHUS MapajuIeIbHOCTH U MEPHNEHANKYISIPHOCTH
JBYX INIOCKOCTEM.

14.PaccTosiHrE OT TOYKH 10 IUIOCKOCTH.

15.ITpsimast B mpoctpancTBe. O01IMEe ypaBHEHUS, KAHOHUYECKHE U MMapaMeTpUUEeCKue
ypaBHeHus. [lepexoa ot oOmux ypaBHEHUNH K KAHOHUYECKUM.

16.Yron wmexay TpsAMBIMH B TPOCTPAHCTBE, YCIOBUS MApaUICIbHOCTH U
NEPIEHINKYJIIPHOCTH MPSAMBIX.

17.PaccTosiHuEe OT TOYKH 0 MPSIMOM B IPOCTPAHCTBE.

18.Yron wMexay nOpsMOH W IUIOCKOCTBIO, YCJIOBHS  MapauieIbHOCTH U
MEPHEHIUKYJISIPHOCTH TIPSIMOU M TIOCKOCTH. [lepeceuenre npsiMol U MIOCKOCTH.
VY ca0Bus TpUHAAIEAKHOCTH NMPSMOM TIOCKOCTH.

19.TlpsiMast Ha TJIOCKOCTH: pa3jNYHbIe YPABHEHHUS.

20.Yron Mexay mNOpsAMBIMH HAa IUIOCKOCTH, YCIOBUS MApajUIEbHOCTH U
NEPHEHANKYISIPHOCTH MPSIMBIX.

21.PaccrosiHue OT TOUYKHU 710 MPSMOM Ha MIIOCKOCTH.

22.25MIc: onpeeneHne, KAHOHMYECKOe ypaBHEHUE, UcclleIoBaHue (hOPMBI.

23.I'unepOona: onpeneneHue, KaHOHUYECKOE YpaBHEHHUE, HCCIEIOBaHUE (HOPMBI,
ACUMIITOTHI.

24.11apabona: onpeeneHne, KAHOHUYECKOE yYpaBHEHHUE, UCCIIEI0BaHNUE (DOPMBI.

25.1Ipenen ¢dyukiuu B Touke. Ilpemen Qynkuum npu x - « . OnpeneneHus.
['eomerpuueckas narepnperanus. OTHOCTOPOHHUE TPEIETIBI.

26.Bbeckoneyno maibie GyHKIMH (omnpeaenacHue u cBoiictBa). CpaBHEHHE OECKOHEYHO
MaJbIX.

27.beckoneyno Oonpime (QyHKIUU (OmpeneneHue W CBOKMCTBA). Teopema O CBSI3U
OECKOHEYHO 0OJBIINX U OECKOHEYHO MAJIBIX.

28.CBsi3p MEXIy (QYHKIMEWH, UMEIONIe KOHEYHBIA mpenen, U OECKOHEYHO Mayoi
(mpsiMast u 0OpaTHAst TEOPEMBI).

29.0OCHOBHBIE TEOPEMBI O TIpeeax.

30.IlpenenbHblid TIEpexoa B HEpaBEHCTBax. lTeopema o Mpejaesie MPOMEXYTOYHOU
byHKIUY.

31.I1epBoiii 3ameuareabHbId mpeaen (HopMyIHpOBKAa M J0Ka3aTelbCTBO). BTopoi



3aMedvarteNbHbIi penen (popmynupoBka). CineacTBus.

32.HenpepwiBHOCTH pyHKITMHU B Touke. Kimaccudukanms Touek pa3phiBa.

33.CnoiicTBa (hyHKIIHIA, HETIPEPHIBHBIX HA OTPE3KE.

34.1lpousBoanas ¢pyHkiuu. ['eoMmeTpudeckuii ¥ MEXaHUYECKUN CMBICI POU3BOHOM.
YpaBHEHUS KacaTeJIbHON U HOPMAJIA K KPUBOM.

35.luddepeHnnpyeMocThb (GyHKLHH. CBs3b b depeHurpyemMoctu c
HEMPEPBIBHOCTHIO.

36.0OcHoBHbIe TpaBuia auddepeniupoBanus (J0Kka3aTeabCTBA).

37.1lpousBoanas cnoxxHout ¢pyHkiuu. [IponsBoanas o6GpaTHo# HyHKITUH.

38.11pon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKITUH.

39.[lponsBognas ¢yHKIMM, 3a7aHHON HesiBHO. [Ipow3BojHas mapaMeTpuyecKu
3amanHou ¢pyukuuu. Jlorapupmuueckoe auddepeHnrpoBaHue.

40.1Ipon3BoHBIE BBICIIUX MOPSAKOB. MeXaHWYECKUI CMBICIT BTOPOW MPOU3BOIHOI.
Bropas mpousBogHas GyHKIHH, 3aJaHHOW HESBHO, U MapaMETPUYECKU 3aTaHHOU
byHKIMU.

41.0Onpenenenune nuddepernuana GyHKIIMT U €r0 TeOMETPUUSCKU CMbICT. B dem
3aKJIF0YaETCs CBOWCTBO MHBApUAHTHOCTU (hOpMEI TepBoro auddepenimana?

42. Teopema Pomns u ee reomerpuueckuid cwmbica. Teopema Jlarpamxka u ee
reoMeTpuieckuii cmeicit. Teopema Komn.

43.TIpaBuiio JlonuTans pacKpbITUsI HEOTPEIEICHHOCTEH!.

44 MounotonHocTs pyHkiuu. Heo0xoaMMoe 1 10CTaTOUHOE YCIOBUS BO3PACTAHUS U
yOBbIBaHUS (PYHKIIMH.

45. Toukn »oskcTpemyMa ¢yHkiuu. HeoOxomumoe yciioBue — CyIIeCTBOBaHUS
skcTpemyma. [lepBbiii 1 BTOPOW JOCTATOYHBIC TPU3HAKHU IKCTpEeMyMa (PyHKITUH.

46.Haunbomnbiiee 1 HAaMMEHbIIIEE 3HAYCHHS (PYHKIIUU HA OTPE3KE.

47.Bpinmykible W BOTHYTBbIE KpHBBIE. JlOCTATOUHBI NpPU3HAK BBIIYKIOCTH H
BOTHYTOCTH KPHUBOM.

48.Toukn mepermba rtpaduka ¢yskmuu. HeoOxomumoe W ITOCTATOYHOE YCIOBUS
CYIIIECTBOBAHMS TOUEK Neperuoa.

49.AcumnTothl Tpaduka ¢yHkuuu. HaxokieHue BepTUKAJIbHBIX, HAKIOHHBIX H
TOPU30HTAIBHBIX ACUMIITOT.

Bmopou cemecmp

1. IlepBooOpa3zHas u HeompeAeleHHbI uHTerpain. CBOHCTBa HEOMpPEaeIEHHOTO
unterpana. [lpaBuna uHTerpupoBaHusi. TaOiuila OCHOBHBIX HEONpPEIEIECHHBIX
UHTETPajoB.

2. OCHOBHBIE METOJABI HHTETPHpPOBaHUS (HEMOCPEJACTBEHHOE WMHTErPUPOBAHMUE,

WHTETPUPOBAHUE MOJICTAHOBKOM, MHTEIPUPOBAHUE I10 YACTSIM).

HuTerpupoBanre HEKOTOPHIX PYHKITUH, COJIEpKAIUX KBaJAPATHBIN TPEXUJICH.

HHTerpupoBaHue paliOHAIbHBIX IpOOeH.

5. UurerpupoBanue TPUTOHOMETPUYECKUX BBIPAXKCHUU. YHuBepcanbHas
TPUTOHOMETPHUYECKAs MOJCTAaHOBKA.

6. WHterpupoBaHre  HEKOTOPBIX  HMppalMOHANIbHOCTEH. TpPUroHOMETpUUYECKHE
MOJICTAaHOBKH.

7. OmnpeneneHHbld UHTErpan. ['eoMeTpUUEeCKUi CMBICT ONPENEIEHHOTO HHTErpasa.
OCHOBHBIE CBOMCTBA ONPEAEIEHHOTO NHTETpaa.

8. Merobl BBIYUCIICHUS omnpejieieHHOro naterpaia (popmyna HeroTona-JleitOnuia,

B w



UHTCTPUPOBAHUE ITOJICTAHOBKOW, HHTETPHPOBAHHE 110 YACTIM).

9. I'eomeTpruyecKkue TNPWIOKCHHUS  ONPEICIICHHOTO  HHTerpaiga  (BBIUMCIICHHE
IIOMAACH TIUIOCKUX (QUTYp, ONpeneNeHHWEe JIMHBI JyTH TUIOCKOW KPUBOWH,
BBIUKCJICHHE 00bEMOB M ILIOMIACH MOBEPXHOCTEH TEJI BPAIICHHUS).

10.Heco6ctBennsie unrerpaisl | u Il poxa. [Ipuznaku cxoaqumMocTH.

11.®yHKIIUY HECKOIBKUX TIepeMeHHBIX. OCHOBHBIC ITOHSTHS.

12.TIpenen u HENPEPHIBHOCTh GYHKIIUHU HECKOJIBKUX MEPEMEHHBIX.

13.YacTtHble Npou3BoiHbIE GYHKIIUHA HECKOJIBKUX MEPEMEHHBIX.

14. MuddepenniupyeMmocts U modHbId  guddepeHniuan  (QyHKIIUM  HECKOJIbBKHUX
MEPEMEHHBIX.

15.1TpousBoaHas MO HaMpaBiIeHUIO. [ pagueHT.

16.YacTHble NPOU3BOJIHBIE BBICIIUX MOPSIKOB (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX.,

17.9xcTpemyM (QyHKIIMM ABYX nepeMeHHbIX. Heobxoaumoe U 10cTaTouyHOE YCIOBUS
CYLIECTBOBAHMSI IKCTpPEMyMa.

18.Haubomnbiiee 1 HauMeHbIlIee 3HaUYeHne QYyHKIUN ABYX MEPEMEHHBIX B 3aMKHYTOMN
o0JacTH.

19.YcnoBHBIN SKCTPEMYM.

20.Tudpepennmansupie ypaBHenus. Omnpenenenue. OOmee W 9acTHOE PEIICHHS.
3agaua Komm. Teopema cyliecTBOBaHWS W €IWHCTBEHHOCTH PELICHHS 3a]1a4d
Komum.

21. Tuddepenunanbuple  ypaBHEHHUS MEpBOro  nopsaka. Hekoropble  BUIBI
mudQepeHanbHpIX  ypaBHEHHH  IepBoro  mopsinka (¢ pa3ielicHHBIMU
NEPEMEHHBIMH, C pPa3JeNAIOIUMUCA TEPEMEHHBIMH, OJHOPOJHBIC, JIMHEHHBIE,
ypaBHeHHs BepHYIUTN) U METO/BI UX PEIICHUS.

22. luddepeHnnanbHble ypaBHEHUSI BTOPOTO MOPSIKA, JOMYCKAIOIIME MOHMKEHHE
nopsiJiKa.

23.Jluneiinas 3aBUCUMOCTh M He3aBUCUMOCTh PyHKIui. Onpenenutens BpoHckoro.

24 Jluneiinbie nuddepeHimanbapie ypaBHeHUsT 2-ro nopsiaka. CBOWCTBa pelICHHMA
JUHEHHOTO OJHOPOAHOTO AU dEepeHInaTbHOTO ypaBHEHUS 2-TO  TOpsIKA.
CrpykTrypa 00IIEero pemeHus JIUHEWHOrOo OJHOPOJHOro au(depeHINATHFHOTO
ypaBHEHUS 2-TO MOPSIKA.

25.JIluneiinple  omHOpOnHbIE auddepeHIaIbHble  YpaBHEHHS C  MOCTOSHHBIMU
ko3 urmertamu. [TpaBrino HaxoXKAEHUS OOIIETO PEIMICHHS TMHEHHOTO OTHOPOIHOTO
muddepeHIMaTEHOrO  ypaBHEHHsT ~ BTOPOTO  TOpSAKAa € TOCTOSHHBIMH
k03(ppurmenramu.

26.JIuneiinbple HEoMHOpOAHbIE au(QepeHIInanbHble YpaBHEHHUS 2-TO MOPSJIKA.
CrpykTypa OOLIEro peueHus JUHEHHOro HEeOTHOPOAHOro AuddepeHnaIbHOTO
ypaBHEHUS 2-TO MOPSAKA.

27.Jluneiinpie HeoAHOpOAHbIE MU (epeHInanbHbIe YpaBHEHUSI BTOPOTO TMOPSAKA C
MOCTOSTHHBIMU KO3 (UIIMEHTaMH CO CIIELIMAIbHON MPaBOM YacThIO.

28.Meron BapWaluu TPOM3BOJBHBIX MOCTOSHHBIX (Jlarpamxka) s peuieHUs
JMHEMHOT0 HEOJHOPOIHOTO (D (PepeHIINATIBHOTO YPaBHEHHS BTOPOTO MOPSIKA.

29.Cucrembl  auddepeHnnaibHbIX ypaBHeHUH. HHTerpupoBaHne HOPMAaJIbHBIX
CHCTEM.

30.Yucnooit psa. CXoauMocTh YUCIOBOTO psia. OCHOBHBIE CBOWCTBA CXOJSIIMXCS
PSIOB.



31.Heo0Oxoaumoe ycloBUE CXOAUMOCTH psija.
32.IIpu3HaKu CXOAUMOCTH PSIOB C TIOJIOKHUTEITHHBIMH YICHAMH.

33.3HaKko4epenyomuecs PSIBL. [TpuzHak JleitoamIa CXOJUMOCTH
3HAaKOYePeayIOIEerocs psaa.
34.3HakoniepeMEHHbIC  PSIBI. Teopema 00  aOCONIOTHONW  CXOJUMOCTH

3HAKOIIEPEMEHHOT0 psia.
35.®yukunoHanbHbie  psiabl. CrenenHble psasl. Teopema AbGens. Wutepsan
CXOJIMMOCTH CTENEHHOTO psAna. CBONCTBA CTENEHHBIX PSIOB.
36.Psiaw1 Teitnopa u Maknopena. Paznosxkenue ¢GyHKITUN B CTETICHHBIE PSIIBIL.
37.1lpubnikeHHbIe  BBIYMCICHUS 3HAYCHWH  (QYHKIUH, HEONPEICICHHBIX W
ONPENIEIICHHBIX MHTETPAJIOB C IIOMOIIBIO PsiAoB. IIpuMeHenne psAnoB K peleHuto
b depeHImaIbHbIX ypaBHEHUH.
38. Tpuronomerpuueckue psnabl. Pasnoxenue pyHkuuit B pan Oypsbe.

IIpuMep 3K3aMeHAIITHOHHOTO OMJIeTa
I'OYBIIO «/loHenxkuii HAUMOHAJBHBIN TEXHUYECKUH YHHMBEPCUTET»

[Iporpamma: O0akajiaBpuat
(6akanaBpuar, crieHAIUTET, MaruCcTpaTypa)

HanpaBnenue noaroToBku:
22.03.02 MeTaaayprus

(xox, Ha3BaHue)
Hanpasnennocts (mpoduib): Metanayprust 4YyryHa, JJIeKTPOMeTAIYPrus CTaJu,
MeTa/utyprusi IBeTHbIX MeTaJ10B, O0paboTka MeTaJJIOB

JAaBJICHUEM, HpOMbII]IJIEHHaﬂ TCIIOTEXHUKA
(na3Banmue)

CemecTp: nepBblii
YueOHasg QUCIUILINHA BrIiciiass MmaTeMaTHKa

BUJIET Ne A
1. BekTopHOE IpOU3BEIECHUE ABYX BEKTOPOB: ONPEIEIICHUE, CBOMCTBA, BEIYMCICHHE B I€KAPTOBBIX
KOOPJIMHATAX, MPUIOKEHHUS.

20 6amioB
2. JlocTaTo4yHbIC YCIOBHS BBIMYKJIOCTH U BOTHYTOCTH KpuBOH. Touku meperuoa.
20 6amioB
3. Pemmuth cucremy ypaBHeHu# MeTooM Kpamepa:
X—2y+127=5;
2x—-3y-5z=1; 20 GasoB

3X+y—-2z=-4.

4. Nauwl Tpu Touku A(-1;2;-3), B(-2;5;1), C(-1;6;0): a) HaiiTu BHyTpeHHUI1 yros Tpeyroiabauka ABC
npu BepiirHe A;0) COCTaBUTh YpaBHEHHE MeauaHbl BM tpeyronsarka ABC20 6anios

5. HaiiTu HanGosbliee 1 HAUMEHbIEe 3HaUeHUs QYHKIUH f (x) = §+ 2 wa orpeske[1;3].
X

20 GamroB
YTBepxkaeHO Ha 3aceaHuy KadeIpbl «Briciias marematuka» uMm. B.B. ITaka

(nanmenoBanue KaeapbI OTHOCTHIO)
IIpoTokon Ne 0T
3aB. kadenpoit

(moxnvck) (©.1.0.)
DK3aMeHaTop

(moamucs) (©.1.0.)



TI'OYBIIO «/loHenkuii HAMOHAJIBHBIN TEXHUYECKHI YHUBEPCUTET»

IIporpamma: 0akajaBpuaT
(GakanaBpuar, CIEIMAIUTET, MATUCTPATYPA)

HanpaBnenue noaroToBKH:
22.03.02 MeTaanyprus

(xox, Ha3BaHKE)
Hamnpasnennocts (mpodusib): MeTa/utyprusi 4yryHa, JJaeKTpOMeTAJLUIYPrusi CTaIu,
MeTauiyprusi UBeTHbIX MeTa/L10B, O0padoTKa MeTaJlJIOB
naBjenueM, IlpoMbllIeHHAasi TEIUIOTEXHUKA

(na3Banue)
CemecTp: BTOPOii
VueOHast AUCHUIIINHA' Bricias MmaTeMaTHKa

BUJIET Ne B
1.Onpenenennplii nHTerpan. I'eomeTpudyeckuil cMbICHI onpeaeseHHOro uHTerpana. OCHOBHbIE
CBOICTBA OMPEICTICHHOTO HHTETpaa.
20 GamnoB
2. HeoOxoaumoe ycrnoBue cxoauMocTH psiga. ['apmonnueckuii psa. 20 6amios

3. Haiitu: a) HeonpeeeHHbIH HHTErpa J x* In xdx ; 6) mIomambL GUIyphl, OrpaHAYEHHOM JTUHUAMU

y =X’ M y =2 x IPH IIOMOIIH ONPEIETEHHOTO HHTETPAA. 20 6amoB
4. Haiitn o6mee pemenne quddepeHnuansHoro ypapaenus y'—5y'= 3x°. 20 6amoB
5. HaiiTu o6macth CXOAMMOCTH CTETIEHHOTO psla i 4" (x+2)" 20 GamoB
n=1 n3
YTBEpKIeHO Ha 3aceqaHnu Kaeapnl «Bricnrag maremaTtnka» uM. B.B. ITaka
(manmenoBaHue KaeapbI MOTHOCTHIO)
IIporokon Ne oT
3aB. kadeapoii
(moamucn) (®.1.0))
DK3ameHaTop
(moamuce) (®.1.0.)

4.3. Kpurepuu oueHUBaHUs

DK3aMEH MPOBOJUTCA MUCHbMEHHO 1O Owmieram. CTyJIeHThI, HE BBITIOJHUBIINE
WHIMBUAyaIbHOE 3ajaHue (KOHTPOJIbHYIO pPaboTy), K SK3aMEHy HE JIOIyCKarTCs.
NuauBuayanpHoe 3amanue (KOHTPOJIbHAs paboTa) CTyJEHTa OICHUBACTCSA «3aYTCHO»
WIHN «HE 3a4TeHO». PaboTa 3a4nThIBaCTCS IPY YCIOBUHU NIPABMIIHHOTO BBITIOJTHEHUS BCEX
3aJlaHnli, BO3MOXXHO HaJIMYME HEKOTOpBIX HeToyHocTe. Ecim pabota He 3auTeHa,
CTYJICHT JOJIKEH BHUMATEILHO U3YYUTh PEIICH3UI0, UCIIPABUTD JTOMYIIEHHbIE OMNOKA B
COOTBETCTBMM C 3aMEUaHUAMH M CAaTh pabOTy M TOBTOPHOW IPOBEPKH.
NunuBuayaibHOE 3aJlaHUE CTYACHTA SBISICTCS TOJBKO JOMYCKOM K 3K3aMEHY W Ha
UTOTOBYIO DK3aMEHAITMOHHYIO OIICHKY HE BIIHSCT.

DK3aMeHaIMOHHAs OlEHKA BBICTABIIAETCS IO pe3yjIbTaTaM HAalMCAHHOM CTYJIEHTOM
BO BpeMs dk3ameHa padoTel (MakcumyMm 100 OamtoB). 3amanust OuieTra OLEHHBAIOTCS
IPOIOPLMOHATIEHO padoTe, BBHIMOJIHEHHOW CTYAEHTOM MpPaBWIbHO. buner comepx ut 5
BOIIPOCOB. 2 TEOPETHYECCKUX W 3 NPAKTHUCCKUX. 3aJaHus OWiIeTa OICHUBAIOTCS
CICAYIOIUMHU OajIIaMu:



Ne Xapaxkrep CroumocTh % oT 001Iero KoMyecTBa 0aIIoB
3aJaHus | 3aJaHUS 3agaHus B Oajmiax

1. Teopernyeckoe 20 40 %

2. Teopernyeckoe 20

3. ITpakTuyeckoe 20

4, [TpakTueckoe 20 60%

0. IIpakTnueckoe 20

HUTOI'O: 100 6annoB 100 %

baniel, mosry4eHHBIC CTYACHTOM, MOTYT OBITh TTOBBIIICHBI 32 CYET OIICHUBAHUS
AKTUBHOCTH, CHCTEMAaTUYHOCTH M KQ4e€CTBa CAMOCTOSATEILHON pabOTHI CTYICHTA ITyTEM
n00aBiIeHNs OOHYCHBIX 0a/IoB. MakcuMaibHOE KOJIUYECTBO OOHYCHBIX 0OalIOB,
KOTOPOE MOKET MOJYyYHUTh CTYJICHT, TOJKHO ObITh He 6osiee 20% ot ob1iero
KOJIMUECTBa OaIoB.

B Owummere mocne Kaxaoro 3agaHus B CKOOKaX yKa3aHO MaKCHMAJIbHOE
KOJMYECTBO Oa/uloB 10 JAaHHOMY 3aJaHu0. 3ajJaHus OwieTa OICHUBAIOTCS
MPOMOPIIMOHATIBHO paboTe, BBIMOJIHEHHONW CTYJIGHTOM MpaBuwibHO. [lo Kaxkmaomy
BOTIPOCY:

— «20 GamnoB» (100 %) — BeICTaBISIETCS, €CIIM MIPH OTBETE HA BOMPOC CTYACHT
OOHapyXWJl YMEHHE CBOOOJIHO, JOTUYHO, YETKO M SICHO TPEIOCTABISATH TPAMOTHBIE,
IIPaBUJIBHBIC OTBETHI HA IMOCTABJIEHHBINM BOMPOC C HMCIOJIH30BAHMEM TEPMHUHOJIOTHU U
CHMBOJIMKH B HEOOXOIMMOMN JOTHYECKOM IMOCIEA0BATEILHOCTH, a TAK)KE CBEICHUH M3
JIPYTUX AUCIUILUIMH ¥ 3HAHWH, TPHOOPETCHHBIX paHee, TBEP/IbIe MPAKTUICCKUE HABBIKU
C TBOPYECKHUM NPUMCHCHHEM ITOJYYECHHBIX TCOPETUYCCKUX 3HAHHWI, MCIIOJIb30BAaHHUE U
IIPEIOCTaBJICHUE ITOJTHOTO 000CHOBaHUs HambOosee 3()(PEKTUBHBIX W pallMOHATBHBIX
METOJIOB TIOMCKa PEIICHMS; YMEHUE MCIOIb30BaTh MPHOOPETCHHBIC 3HAHUS M HABBIKH B
HECTAaHJIAPTHBIX CUTYyaIlusiX, TPEOYIONIMX BBIXOJAa Ha WHOH, 0oJjiee BBICOKHU YPOBEHB
3HAHUH; MPUBEACHBI AHATUTUICCKHUE 3aBUCUMOCTH U PACUEThI;

— «16 6amioB» (80 %)— BhICTABIIAETCS, €CIAM MPU OTBETE HA BOIMPOC CTYICHT
IPOSIBUJI BBICOKMI YypOBEHb 3HAHWUW IIPM OTBETE HA BOMNPOC, IIOKa3all yMEHHE
IPUMEHSTh TEOPETUUECKIE 3HAHUS JIJIS1 PEIICHUS TIOCTABICHHOM 3a/1auH, YeTKO BJIaJIeeT
U TPUMEHSACT AaHAIWTUYECKWE 3aBHUCHUMOCTH IS YCJIOBHH  3amadd, yMeEeT
(GbopMyIMpOBaTh BBIBOJBI, OAHAKO NPH OTBETE HA BOIMPOC IOMYCTHJ HEKOTOPHIE
HETOYHOCTH, HEAOCTATOYHO OOOCHOBAJl JOMYIIEHHUS, KOTOPHIC HCIIOIB30BATIUCH IPHU
pEIICHUH 3a]1a4H;

— «12 GamnoB» (60 %) — BeICTaBISETCS, €CIM MPH OTBETE HA BOMPOC CTYACHT
0OHapyXWJI yMEHHE CBOOOJIHO IPEIOCTaBIIATh NMPABHIBHBIC OTBETHI HAa MOCTABJICHHBIC
BOIIPOCHI C MCIIOJIb30BAHUEM TEPMHUHOJIOTHH, a TaK)Ke 3HAHHWM, MPUOOPETEHHBIX paHEee;
HaJIMYME HECYIIECTBCHHBIX HEJIOCTAaTKOB WJIM HApYIICHUS IOCICA0BATCIIbHOCTH
W3JI0KEHHUSI, MCIOJIb30BAHHE HE CaMbBIX PAIMOHAIBHBIX METOJOB IOHWCKA PEIICHUS,
HE3HAYUTEIbHBIC HEAOCTATKU UIIA OIITMOKH B pacueTax;

— «8 OamtoB» (40 %) — BBICTABIACTCS, €CIM MPH OTBETE HAa BOIPOC CTYACHT
oOHapyXms 0a30BbIe 3HAHWS 10 BOMPOCY, 3HAHWE OCHOBHBIX AHAIUTUYECKHUX
3aBUCHUMOCTEH, OMHCHIBAIONINX 3aJIaHHBINA MPOIECC, OAHAKO IOMYCTHJI CYIECTBCHHBIC
OIUOKH TMPU BBHIITOJTHEHUH PAacueTOB, HE CMOT CHCTEMAaTH3UPOBATh UCXOHBIC TAHHBIC U
c(hopMyITUPOBAThH BHIBOIHI,



— «4 oammo» (20 %)- BBICTABIISIETCS, €CIIM MPU OTBETE HA BOMPOC CTYACHT
OOHapy>XWJI BJIaJICHHE OCHOBHBIMHU IIOJOKEHUAMHM MaTepuayia, HO (parMeHTapHO M
HEINOCJIEJOBATEIbHO JAA€T OTBETHl HA MOCTABJIEHHBIE BOIPOCHI; Cladble MPAKTHUYECKUE
HABbIKH; TTOMCK PEUIEHUS] TUIIOBBIX CTAaHAAPTHBIX 33]1a4 HEPAlMOHAJIbHBIMU CIIOCOOaMu
C MPUHIUNHAIBHBIMH OIIMOKAMHU,;

— «0 6GamoB» — BBICTABISAETCA, €CJIM IPU OTBETE HA BOIPOC CTYJEHT OOHAPYKHUII
HE3HAYUTEIbHBIA 001U 00BbEM 3HAHUIl, OTCYTCTBHE HABBIKOB B PELICHUM 3a4ad IO
Pa3IMyYHbIM TE€MaM JHCLUUIUIMHBI JOMYCTHWJ IPUHLHUINAIbHBIE OIIMOKHU MPU PEIIEHUU
3aJa4, KOTOpbl€ HE JAal0T BO3MOXXKHOCTH BBINIOJHUTGH 3a/aHUE, WU €CIM pPEIlEeHue
3a/1a4v OTCYTCTBYET.

babl, momyueHHbIe CTYAEHTOMOYHOM (pOpMBI 0O0yUEHUs, MOTYT OBITh MOBBILICHBI
3a CUeT OIICHHBAHMUS AKTUBHOCTH, CHUCTEMAaTHYHOCTH M KauecTBa CaMOCTOSTEIbHON
paboTHI CcTyAeHTa MyTeM a00aBieHrs OOHYCHBIX OamtoB. MakcumanbHOE KOJIHMYECTBO
OOHYCHBIX 0aJJIOB, KOTOPOE MOXKET MOJIYYHUTh CTYACHT, JOJDKHO OBITh He O6osee 20% ot
0011ero Koau4ecTna 0aios.

[Tomyuennas mo 100-GanbHO# IKaie OICHKAa MEPEBOAUTCS B HAI[MOHAIBHYIO
oueHky u no mkaie ECTS B coorBeTcTBUUM cO mIKalloH, npuBeaeHHON B «[lonoxenun
o0 opranuzamnuu ydeOHOro mpoiiecca B JlOHENKOM HAIMOHAIBHOM TEXHHUYECKOM
YHUBEPCUTETE.

Cymma 6ainmoB OrneHka Onenka
no 100-6aibpHOM mIKaie no mkaie ECTS 110 TOCYapPCTBEHHOM ITKaJIe
90-100 A OTiaU4HO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JTIOBJIETBOPUTEITHHO
35-59 F He
0-34 = yIOBJIETBOPUTEIIHLHO

* — ¢ 00s13aTEILHBIM IMOBTOPHBIM N3YyUYCHUCM AWCHUIIIINHBI.

4.4. IlpuMep TeKyliero onpoca Ha NPAKTHYECKHUX 3aAHATHAX
KonTposbHasi padoTa mo teme

BEKTOPHAA AJITEBPA U AHAVIMTUYECKASA T’TEOMETPUSA

BUJIET Ne 1
1.HaiitTu BekTOp, 3Has, 4YTO OH MEpHeHIUKyJspeH Bektopam a={2;3;-1} wu b=i-2j+3k, u

yIIOBIETBOPSIET ycaoBuio ¢:(2i-j+K) = - 6.
2. Haiitu 00beM TpeyroibHOM MUpaMHIbl, BEPLIMHBI KOTOpOW HaxoasaTcs B Toukax 4(2; 0; 0),
B(0; 3; 0), C(0; 0; 6), D(2; 3; 8).
3. Ha ocu opaMHAT HalTH TOUKY, paBHOY naneHHyto ot Touek A(1; -3; 7) u B(5; 7; -5).

x=45t-2
g.x—a_j_f-l-z_z—l bl 7=t+ 5%
4. HaiiTu yrIibl MeXIy MPsIMBIMU Y1 -1 VZ u =2t =5

5. CocTaBUTh YpaBHEHHE ITOCKOCTH, IPOXOIAIIEH Yepe3 IBE MPSIMbIC
x=2_ y+1_z—-3 x-1_¥y-2 z+3
3 2 = =2 u 3~ 2 T =2




6. Touku A(1;2) u C(3;6) ABISFOTCS MPOTUBOMOIOXHBIME BepirHaMu kBajapara ABCD. CocTaBut
ypaBHeHHe ero quaroHanu BD.

7. Hpusectn ypaBHeHue kpupoil 3B%° - 43*-T2x + 16y —88=0 g gaponuueckoMy BHAY H
IOCTPOMTH KPHBYIO.

4.5 KypcoBoe npoeKTupoBaHue

CornacHo yueOHOMY TUIaHy MO JAWcUUIUIMHE 'Bpicmias MatemaTuka'
BBINIOJIHEHHUE KYyPCOBOW pabOThI WJIM KYpCOBOT'O MPOEKTA HE MPEAYCMOTPEHO.

S.PEKOMEHAYEMAS JIUTEPATYPA
1. Ocnoenaa numepamypa

1. Vaurun, I'M.Kpatkuii kypc BbIciIeii MaTeMaTuku [DIeKTPOHHBINH pecypc]: yueOHoe
nocobue mist cryaentoB / I'. M. Vmurun;, I'OY BIIO «JlouHTY». — 4 M6. —
Houenk: I'OY BIIO «lonHTY», 2018. — 1 ¢aitn. — Cucrem. tpebOBaHUA:
AcrobatReader. — Pexxum gocryma: http://ed.donntu.ru/books/19/cd9396.pdf . — 3ara.
C DKpaHa.

2. Briciias matemaTika [DIIEKTpOHHBIH  pecypc]: MpakTUKyM Il OOYyYarouXxcs
00pa30oBaTeNbHBIX YUPEIKACHUHN BBICIIETO podeccuoHanbHOr0 oopaszoBanus / 5. B.
3unoBbeBa, B. C. Ilpau, C. A. Pyccusn [u nap.]; TOYBIIO "JOHHTVY". -
OnektpoH. aaH. (1 ¢aitn). — Howenk: I'OYBIIO «/IOHHTVY», 2019. - Pexum
nocryma: http://ed.donntu.ru/books/20/cd10108.pdf. - 3ari. ¢ sxpana

3. 3unoBneBa, S.B. Teopuss BeposiTHOcTell. MaremaTuyeckass CTaTUCTHKA. Teopus
(YHKIIMU KOMIUICKCHON mepeMeHHoi. OnepaloHHOe MCYUCICHHE [DIeKTPOHHBIN
pecypc]: yueOHOe mocodue A1l CTYACHTOB 00pa30BaTEeIbHBIX YUPESIKICHHIA BBICIIETO
npodeccuonanbHoro obpazosanus/ S.B. 3unoBneBa, B.C. Ilpau, C.A. Pyccuss;
I'OYBIIO "ITOHHTVY". - DJEKTpPOH. TIaH. (1 daiin). -
Jonenxk: 'OYBIIO «/IOHHTY»,2019.-Pexum JoCcTymna: -
http://ed.donntu.ru/books/20/cd10110.pdf - 3aru. ¢ 3xpana

1. /lononnumenvnaa aumepamypa

4. bepe3una, H. A. Breiciias matemaruka: yueOnoe nocooue / H.A. bepesuna. — 2-¢
u3n. — CaparoB: Hayunas kaura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. —
Texct: anexkrponnsiii // DiekrporHo-oubmuoreunas cucrema IPR BOOKS: [caiir].
— URL: https://www.iprbookshop.ru/80978.ntml . — Pexum gocryma: s
aBTOPHU3HP. MMOTH30BATEICH

5. Menennoga, 0. A. OCHOBBI BBICIIEH MAaTEeMAaTUKH: KypC JISKIIHIA : y4eOHO-
meToauaeckoe nocooue / FO. A. Menenmnoa. — ExatepunOypr : 3natenbcTBo
VYpanwckoro yausepcurera, 2017. — 88 ¢. — ISBN 978-5-7996-2017-2. — Texer :
anextpoHHbIi // Iludpooit oopazosaresbhblil pecype IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/106476.html . — Pexxum moctyma: mis
aBTOPHU3UD. MOJIb30BaTENCH

6. IIpakTHKyM IO BBICIICH MaTeMaTHKe [DIEeKTpOHHBIM pecypc]. yueOHoe mocooOwme:
(st cTYyZIeHTOB TeXHHUYECKUX creruanbHocte) / cocr.. H.B. A3apoBa u ap.; moja
pea. I'M. Yautuna, OV BIIO «IonHTY». — 2 M6. — Jlonenxk: JJonHTVY, 2016. -1


http://ed.donntu.ru/books/19/cd9396.pdf
http://ed.donntu.ru/books/20/cd10108.pdf
http://ed.donntu.ru/books/20/cd10110.pdf
https://www.iprbookshop.ru/80978.html
https://www.iprbookshop.ru/106476.html

daii. — Cucrem. T1peboBanus: AcrobatReader. — Pexwm  nmocryma:
http://ed.donntu.ru/books/cd5004.pdf. — 3arux. ¢ skpana.

6. YYHEBHO-METOAUYECKOE OBECIHEYEHHUE JUCIUIIJINHbI

Y4eOHO-MeTOAMYECKUE U3aHusA, paspadoTranubie B JlonHTY:

7. Metoauyeckue pEeKOMEHJAIMM K MPOBEACHUIO TMPAKTHUYECKUX 3aHIATHH 110
aucuiinae "Bpicimias marematuka' [DJIeKTpOHHBIA pecypc]| : s 00yJaroIuxcs 1o
HarnpasiaeHusM noarotoBku 22.03.02 "Meramnyprus’”, 22.03.01 "MarepuanoBenenue u
TexHojsoru  MatepuasioB” Bcex Qopm oOyuenus [/ TOCYJAPCTBEHHOE
OBPA3OBATEJIBHOE VYUYPEXJEHUWE BBICHIETO ITTPOGECCHUOHAJIBHOI'O
OBPA3OBAHUS  "JIOHEMKWUA  HALMOHAJIBHBIM  TEXHUYECKUU
YHUBEPCUTET", Kadenpa Beicuieli matrematuku um. B. B. Ilaka ; T'OYBIIO
"IIOHHTVY", Kad. Beicmr. matematuku um. B. B. Ilaka ; coct.: I.A. T'ycap, C. A.
Pyccusn. - 953 K6. - Joneux : 'OYBIIO "JOHHTY", 2021. - 1 ¢aiin. - Cucrem.
tpeboBanus: AcrobatReader. http://ed.donntu.ru/books/22/m8254.pdf

8. Meroaudeckue yKazaHUS K CaMOCTOSATEIBHOM paboTe ¥ BBHITIOJHCHUIO
WHIMBUIYAJILHOTO 3aJaHus MO AWCHUILIMHE 'Bpiciras Marematuka' [DIeKTpOHHBIH
pecypc] : st o0ydaromuxcs mo HampasieHusaM moArotoBku 22.03.02 "Meramnyprus”,
22.03.01 "MartepuanaoBeaeHUe W TEXHOJIOTHs MarepuanoB” Bcex ¢opm oOydenus /
IT'OCYAAPCTBEHHOE OBPA3OBATEJIBHOE VYYPEXIEHWE BbBICIHIETO
[TPO®ECCUOHAJIBHOI'O OBPA3OBAHUS "JOHELIKUM HAILIMOHAJIbHBIN
TEXHUYECKUI YHUBEPCUTET", Kadenpa Breiciieit marematuku uM. B. B. Ilaka ;
I'OVYBIIO "JOHHTY", Kad. Beicii. matematuku uMm. B. B. ITaka ; coct.: I'. A. T'ycap,
C. A. Pyccusmn. - 450 KO. - Jloneux : TOYBIIO "AOHHTYVY", 2021. - 1 ¢aiin. - Cuctem.
tpeboBanusi: AcrobatReader. http://ed.donntu.ru/books/22/m8238.pdf

DJIEKTPOHHO-UH(POPMALMOHHbIE PECYPCHI:
OBC JIOHHTY - http://donntu.ru/library
9BC IPR SMART - http://www.iprbookshop.ru/.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHHUIIJIMHbI

1. JlekumoHHbIE 3AHATHS

VYyeOHast ayAUTOpHS [UJIsl MPOBEJACHUS JIEKIIMOHHBIX U MPAKTUUYECKUX 3aHATHI,
IPYNIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIBTALMI, TEKYILErO KOHTPOJI U ITPOMEXKYTOUHON
aTTeCTalluy, OCHAILEHHAS!

— CHeNHaIN3UPOBAHHON MeOenbio (IocKa ayauTOpHAs, CTOJ ayJUTOPHBIH, CTYI
ayJUTOPHBIN, TTAPTHI);

—  MyJbTUMenuitHbIM  obopymoBanuem  (HoyTOykMicrosoftWindows 8.1
Professionalx86/64 (axamemuueckass mnoxamucka DreamSparkPremium), LibreOffice
4.3.2.2 (muuensus GNULGPLv3+ u MPL2.0).

2. [IpakTyecKkue 3aHATHS IPOBOSTCSA B TOM K€ ayJJUTOPHH.

3. CamocTosiTesbHasi padora:


http://ed.donntu.ru/books/22/m8254.pdf
http://ed.donntu.ru/books/22/m8238.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/

[Tomemnenus: AJis caMOCTOSITENHHOM PA0OTHI C BO3MOXHOCTHIO TOMKITIOYCHUS K
cetn «MHTEepHET» W oOOECneYeHHeM [OCTyma B JJIEKTPOHHYIO HWH(GOPMAIMOHHO-
00pa3oBaTEIbHYIO CPEly OpraHU3alUHN

— YHUTaJbHBIC 3aJIbl, UMCIOIIMNE B CBOEM COCTaBE KOMITBIOTEPHYIO TEXHHUKY C
BO3MOKHOCTBIO TOAKIIOUEHUST K cetm «MHTepHeT» HM oOecnedyeHWeM J0ocTyna B
SJICKTPOHHYIO HH(OpPMaIMOHHO-00pazoBarenbHyto cpeny (DUMOC JJOHHTY) wu
3JIeKTpOHHO-OnOHoTeunyo cucremy (DBC IPRbOOKS), a Takke BO3MOXHOCTBIO
WHIVMBUAYAJILHOTO HEOrpaHWMYeHHOTo Jnoctyna oOydaronuxcss B ObC u 3UOC
nocpeactBoM Wi-Fi ¢ mepcoHabHBIX MOOMIIBHBIX YCTPOWCTB;

— mporpammuoe obecnieuerune: OCMicrosoftWindows 7, OpenOffice 2.0.3 —
obmecreennas aunensus MPL 2.0,Grubloaderfor ALT Linux— aunensus GNU LGPL
v3,MozillaFirefox— JUIICH3 YIS MPL2.0, Moodle (ModularObject-
OrientedDynamicLearningEnvironment) — numensus GNU GPL.



