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Conep:xanue

1. IlepedeHb IUIAaHUPYEMBIX PE3YJILTATOB OOYYEHUS IO JUCLUIUIMHE (MOMYJIO), COOTHECEHHBIX C IUTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YEeTHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacCOB, BBIICICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUYECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTICUCHHUS TSI CAMOCTOSATENFHON PabOTHI O0OYJArOUIIXCS IO AUCIUTUINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTepaTypbl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHS
JUCHIUTUTAHBI (MOTYIIN)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MePeYeHb MPOrpaMMHOT0 obOecrieueHrsl U HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)

12. Cpencrsa aganTaiyy NpernoiaBaHus TUCUUILTHHBI (MOIYJIsl) K MOTPEOHOCTSM 00YYarOIMXCsl MHBAJIM/IOB | JIUL] C
OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr HMHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YyEMBIX IS OCBOCHHS ITUCIHILIHHBI
(MozyJ1s), BKIIFOUasi IepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucuumiauHbl paszpabotan(a)(u) noueHt, k.H. Muponosa JL.b. (Kadenpa maremarnku M npuKiIagHON
HHOOPMATHKH).

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OGy‘Ia}OHII/II‘/IICH, OCBOMBIIHMI JAUCHUIUINHY (MOI[yJ'Ib), JOJI2KCH 06J'Ia[[aTL CJICAYIOIUMU KOMIICTCHIIUAMMU:

HIugp Pacumiugposka
KOMIIeTeHIMH NnpuodpeTaeMoii KoMIeTeHInU
OIIK-1 Croco0eH NPHMEHSTh ECTECTBEHHOHAYYHBIE M OOIIEHH)KEHEPHbIE 3HAHUS, METOJBI

MAaTCMAaTUYCCKOI'0 aHajin3a U MOACIHMPOBAHUSA, TCOPECTUICCKOTO U SKCIICPUMCHTAJIBLHOTO
MCCJICOOBAHNUA B HpO(l)eCCI/IOHaHLHOIjl JACATCIbHOCTHU

OIIK-1.1 3HATH CIIOCOOBI IPUMEHEHHUS €CTECTBEHHOHAYUHBIX M O0IIEHHKEHEPHBIX 3HAHUH, METOZ0B
MaTeMaTUYECKOTO aHAJIN3a U MOJEIUPOBaHMSL, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOT O
ccieI0BaHMs B TPOQECCHOHATIBHON e TEIbHOCTH

OIIK-1.2 |YMeTh IpUMEHSATh €CTECTBEHHOHAYUYHBIE U OOIIEHH)KCHEPHBIE 3HAHUSL, METOIBI
MaTeMaTHYECKOTO aHAJIN3a ¥ MOJIEIHPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
ccIIeIOBaHMs B TPOECCHOHAIBHON IESTEIbHOCTH

OIIK-1.3 BraneTs ciocoOHOCTBIO IPHMEHSITh €CTECTBEHHOHAYYHBIC M OOIEHH)KEHEPHBIE 3HAHUS,
METO/IBI MATEMATHYECKOTO aHAIN3a 1 MOJICTMPOBaHHS, TEOPETHUECKOTO U
SKCIIEPUMEHTAILHOTO UCCIIE0BAHUS B IIPO(ECCHOHANBEHON e TEIEHOCTH

YK-1 CriocoOCH  OCYIIECTBIATh IIOUCK, KPUTHYECKHH aHaIM3 W CHHTE3 uHH(popMmanuy,
[IPUMEHATH CUCTEMHBIN ITOXO0/ JUTS PEIICHUS TIOCTaBICHHBIX 3a7a4

YK-1.1 3HATh NIPUHLUIIEI MONCKA HHPOPMAIINH, KPUTHUYECKOTO aHAIN3a M CHHTE3a nH(popmanny,
METOIMKH CHCTEMHOTO TIO/IX0/1a JUTS PEIICHHs IIOCTAaBICHHBIX 3a1a4

YK-1.2 YMeTh OCYIIECTBIISITh NOUCK, KPUTHUECKHUI aHAIU3 U CUHTE3 WH(pOpManny, IPUMEHSTh
CUCTEMHBII IOJXOA JUIsl PELICHUS [TOCTABJICHHBIX 3a1a4

YK-1.3 BianeTs HaBbIKaMK MOMCKA, KPUTHYECKOTO aHaNIN3a U CUHTE3a HH(OpMaIU;
CIIOCOOHOCTBIO IPUMEHSTh CUCTEMHBIH MOJXO/I JUIsl PEIICHNUS TOCTABJICHHBIX 33/1a4

OOyuaronmiicsi, OCBOUBIIAN JUCIUILTHHY (MOJTYIIB):
JlomkeH 3HATh:
- palMoOHANBHBIE CIIOCOOBI TPUMECHEHUS €CTCCTBCHHOHAyYHBIX W OONICHHXCHEPHBIX 3HAHWHA, METOIOB
MaTEeMaTHYECKOTO aHaJdh3a W MOJCIUPOBAHMSA, TEOPETHYSCKOTO U OAKCICPUMEHTAIBbHOTO WCCICIOBAHHSI B
poQeCCHOHANBHON NesITeIbHOCTH;
- IPUHIUIE 3(P(EKTUBHOTO ITOMCKA, KPUTUIECKOTO aHAIIN3a H CHHTe3a HH(OpPMAIHU, KOMIUIEKC METOJTUK CHCTEMHOTO
MOJIX0/1a JJIsl pEIICHHsI TOCTABICHHBIX 3a1a4

JloipKeH yMmeTh:

- PpanuoHaJIbHO MPUMEHATH €CTCCTBEHHOHAYYHBIC U 06L[I€I/IH)KeHeprIe 3HaHUA, MCTOJbl MAaTCMAaTHYCCKOI'O aHaJIn3a "
MOACJIMpPOBaHNA, TCOPETUYCCKOTO n OKCIICPUMCEHTAJIBHOT'O HUCCICa0BaHUA B HpO(i)eCCHOHaHBHOﬁ
JCATCIbHOCTH, - OCYHICCTBJIATH 3(1)(1)6KTI/IBHLII>1 IIOUCK, I(pI/ITI/I‘ICCKI/II\/’I aHaJIn3 U CHUHTE3 I/IH(I)OpMa].[I/II/I;
HCIOJIB30BaTh CHCTEMHEIN noAaxoa AJist pelIeHrs MOCTAaBJICHHBIX 3a1a4.

JlomkeH BIIaieTh:

- CITOCOOHOCTBIO  PAITMOHANILHO TMPUMEHATh €CTECTBEHHOHAYYHBIE W OOUIEMH)KEHEpHBIE 3HAaHUE, METOIbI
MaTeMaTHYeCKOTO aHalu3a W MOJEIHUPOBAHUSA, TEOPETHYECKOTO W OKCIEPUMEHTAIBLHOTO HWCCIIEIOBaHUS B
npodeccnoHaTbHOM JesITeIbHOCTH;

- HaBbIKaMHU 3(P(PEKTUBHOTO IOWCKA, KPUTHUECKOTO aHaIW3a W CHHTe3a HMH(OPMAIUH; CIIOCOOHOCTHIO TPUMEHSTH
CHUCTEMHBIN TIOJXO/ JIJIsl pEIICHHS TOCTABJICHHBIX 3a]1a4.

2. MecTo qucuuminnel (MoayJsi) B ctpykrype OIIOIT BO

Jannas jmucumiuimaa  (Momynb) BkmodeHa B pasgen  "b1.0.04.01  Juctmmmuabel  (Momynu)"  OCHOBHOH



npodeccroHanbHON oOpazoBatenbHOM nporpammsl 09.03.03 "Ilpuxnannas nnpopmatuka (IIpukinannas undopmaruka B
HKOHOMHUKE)" U OTHOCUTCS K 0053aTeNIbHBIM AUCIUIUINHAM.
OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6beM mUCHUIUIMHBI (MOAYJIS) B 3a4€THBIX ¢IUHHIAX ¢ YKA3aHHEM KOJMYeCTBA YaCOB, BbIICJCHHBIX Ha
KOHTAKTHYI0 pa0oTy o0y4yalomuxcsi ¢ mpenogaBaTejeM (M0 BHAAM Y4eOHBIX 3aHATHI) M HA CAMOCTOMITEIBHYIO
padory o0y4arommxcs

OO0mast TPyAOEMKOCTh TUCIHUILIHHEI cocTaBisieT 14 3adeTHbIX(be) enuHauIl(pl) Ha 504 gaca(oB).

Konraxtras pabora - 252 gaca(oB), B ToM uncie jJeknuu - 126 gaca(oB), mpaktiuueckue 3aHsATHA - 126 gaca(oB),
nmabopaTtopHbie paboTs - 0 gaca(oB), KOHTPOJIb CAMOCTOATENBEHON paboTH! - 0 yaca(oB).

CamocrosTtenbHas padoTa - 144 vaca(oB).
KonTtpomns (3auér / sx3amen) - 108 gaca(os).

dopma MPOMEKYTOYHOTO KOHTPOINS JUCIMILIMHBL: dK3aMeH B 1 ceMecTpe; 3K3aMeH BO 2 ceMecTpe; dK3aMeH B 3
ceMectpe.

4. Copep:xkaHue IUCUMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBE/ICHHOI'0 HA HUX KOJHYeCTBA aKaJeMHUYeCKHX YaCOB U BH/0B y4eOHbIX 3aHATHIA

4.1 CTpyKTypa 4 TeMAaTH4YeCKUH NJIAH KOHTAKTHOH M CAMOCTOSATEJIbHOI padoThl 10 AMCUMILIMHE (MOAYJ110)
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1. |Tema 1. JIuneiinas anreopa. 1 9 9 0
2. [Tema 2. BextopHas anreOpa. 1 9 9 0 8
3. [Tema 3. AHanuTHYeCKast TEOMETPHS Ha INIOCKOCTH. 1 9 9 0 10
4. |Tema 4. AHanuTHYeCKasi FTEOMETPHS B IPOCTPAHCTBE. 1 9 9 0 10
5. |Tema 5. KomiuiekcHble yncia. 2 9 9 0 9
6. |[Tema 6. Benenue B anamus. 2 9 9 0 9
7 Tema 7. AuddepermmanbHoe ucaruciaeHne GyHKINH 0THOM 5 9 9 0 9
" [mepeMeHHOM.
8 Tewma 8. I/IHTCFpaHLHOG ucuucienue QyHKIUH 0JJHOM 5 9 9 0 9
[epeMEHHOI.
9 Tema 9. luddepennnanbuoe ucyucieHne GyHKIUNA 3 12 12 0 18
HECKOJIbKUX TIEPEMEHHBIX.
10. Tema 10. MHTErpansHOE HCUHCICHNE PYHKITUN HECKOIBKUX 3 12 12 0 18
[epeMEHHBIX.
11. [Tema 11. Anuddepenumnansapie ypaBHEHNS. 3 16 16 0 18
12. |Tema 12. Psizpr. 3 14 14 0 18
Mtoro: 504 4. (3 HuX 108 9. KOHTPOIIB) 126 126 0 144

4.2 CoaepxxaHue TUCUMILIMHBI (MOIYJ151)

Tema 1. JIluneiinas ajareopa.

Onpenenurenn. Matpunsl W aeiictBus Hajg Humu. OOpatHas warpuna. PernieHuWe CHUCTEMBI JIMHEHHBIX
anreOpanveckux ypaBHEHHH MeTonoM ['aycca. PemieHue cucTeMbl JHHEWHBIX alreOpanvecKuX YpaBHEHUH METOIOM
Kpamepa. Pemienue cucTeMbl JTHHEHHBIX aIreOpandecKuX YpPaBHCHHH METOJIOM HAaXOXICHUS OOpaTHOW MATpPHIIBL
OnHOpOTHBIE TUHEHHBIE aNTe0pandeckue CHCTEMEI.

Tema 2. BexTopnas anreopa.

OcHOBHBIE TIOHATHS, ONpeneeHus. BeKTopHBIH 0a3UC Ha TUIOCKOCTH U B TPOCTpaHCTBE. JIMHEHHbIE onepauy Hal



BekTopamu. JIMHEHHAs 3aBHCUMOCTh M HE3aBUCHMOCTH BeKTOpOB. IloHstue Oa3zuca. KoopaumHaTHOE MpeICTaBICHUE
BEKTOPOB. CKaSIpHOE MPOU3BEACHHE BEKTOPOB. BEKTOpHOE MNPOM3BENCHHUE BEKTOPOB. CMEIIAHHOE IPOM3BEICHUE
BEKTOPOB.

Tema 3. AHaauTndecKast reoMerpusi Ha NJI0CKOCTH.

[Ipsmas Ha wiockocTH. Pasmaneie popMbl ypaBHEHHIA PSAMON Ha TNIOCKOCTH. YTOI MEXIY NMpsIMBIME. PaccTosHme
OT TOYKH JI0 NpsMOH. JINHIK BTOPOTO MOPAAKA: OKPYKHOCTB, THIIEpO0IIa, mapadona. Y paBHEHHUS! KPUBBIX BTOPOTO MOPSAKA
B CMEIIEHHOH cucTeMe KoopauHart. [IpuBeieHne ypaBHEHNI KPUBBIX BTOPOTO MOPSIIKA K KAHOHUYECKOMY BHIY.

Tema 4. AHaauTndeckast reoMeTpus B INIPpOCTPAaHCTBE.

IInockocts. Paznuunsie ¢opmbl ypaBHeHHHI MiockocTu. Ilpsmas B mpoctpancTBe. Paszmmanble GopMBl ypaBHEHHIMA
IpsIMOIl B NMPOCTPaHCTBE. YTOJI MEXIY IUIOCKOCTSIMM. YTOI MEXIy HpsMOHl M IUIOCKOCThIO. PaccTosiHME OT TOYKM IO
miockoctu. IloBepxHOCTH BTOpOro nopsaka. IlpuBeneHue ypaBHeHUI TOBEPXHOCTEH BTOPOro MOPsIKAa K KAHOHUYECKOMY
BUTY.

Tema 5. KomiuiekcHblie yucia.

Omnpenenenrne KOMIUIEKCHOTO 4ucia. KoMIulekcHas ImIocKocTh. ['eomerpuueckas MHTEPIpPETalus KOMIUIEKCHBIX
yucen. JleficTBUs Hal KOMIUIEKCHBIMU YHCIIaMHU, 3aJaHHBIMH B aireOpandeckoil dopme. JlelicTBHS HaJ KOMIUIEKCHBIMHU
YHUCIIaM¥, 3aJaHHBIMH B TpUTOHOMeTpHuYeckol ¢opme. JleiicTBHA Ham KOMIUIEKCHBIMH YHCJIAMH, 3aJaHHBIMH B
TIOKa3aTeIbHOH popme.

Tema 6. Beenenne B aHaus.

MuoxectBa. Obmee mossaTHEe (QyHKIUM. MOHOTOHHBIC, OTpaHWYEHHbIC, YETHHIE W HEUYCTHBIC, NEPUOIHUECCKUC
¢ynkun. [lonsTre cnoxxHON M oOpatHOHN ¢(yHKIMH. [Ipenen mociaenoBaTeNbHOCTH, ONpeNeNeHNe Npeaena (QyHKINU B
touke. beckoneuHo manble QpyHKIMU. beckoneuno Gonpmme ¢yHKmu. HenpepblBHOCTS (GYHKIMK B TOYKE M HA YUCIOBOM
IIPOMEKYTKE.

Tema 7. IudgdepenunanbHoe ucuucjieHue GyHKuMi 0HOH NepeMeHHO.

OnpezeneHue NpoU3BOAHON. YpaBHEHHS KacaTeabHOH U HopMaiu. [Ipon3BoiHBIE CyMMBI, IPOU3BEICHNUS, YACTHOTO,
CIIO)KHOM M 00paTHOW (YHKIMI; NPOMU3BOJAHBIE 3JIeMeHTapHbIX (yHKUMHA. [Ipon3BoaHble BhICHIMX MOpsiakoB. IloHsTHE
muddepernmana, cBsa3b ero ¢ npousBoaHoi. Ilpasuno Jlonurans. Bozpactanue n yObiBaHHEe (YHKIMH Ha TPOMEKYTKE;
MakCHMyM, MHHHMYM, HEOOXOAMMBIE W [IOCTaTOYHBIE YCIOBHSA 3KcTpeMyMa. IlosHoe wnccnenoBaHue (QYHKIUH C
MIOCTPOEHHUEM TpaHKOB.

Tema 8. HHTerpajibHoOe HcUHCIeHHe (PYyHKIUI 0HOIT mepeMeHHOIii.

HeonpeneneHHsli MHTETpa, €r0 CBOMCTBA, TAOIMYHbIC HHTETPAJIbl; HHTETPUPOBAHNE MTOJCTAHOBKON M IO YacTsM;
MHTETPUPOBAHNE PALMOHAIBHBIX (YHKIMH, HPPalMOHATIBHBIX W TPAHCIEHAEHTHBIX (yHKIuHA. [loHsATHE OmpeneneHHOro
uaTerpana. CyliecTBoBaHHE TMepBooOpa3HOH, gopmyna HeroroHa-JleiiOHMIa. MHTErprpoBaHHe MO YacTsAM M 3aMEHa
MIEpEMEHHOI B ONIpe/IeIEeHHOM HHTErpae.

Tema 9. luddepenunanbHoe ucyucjieHue PyHKUMII HECKOJbKHX NepeMeHHbIX.

OOnacTp onpeneneHuss GYHKIMHM HECKOJNBKUX INepeMEeHHbIX. YacTHble mpou3BoaHble. KacaTenbHas IUIOCKOCTh U
HOpMaib K moBepxHocTd. IIpowmsBomHble ciokHO# GyHkuuu. [IpousBoxnble HesiBHOHM ¢ynkuuu. Iuddepenunan.
@®opmyner Teiopa U MakiopeHa. ['paiueHT ¥ NPOM3BOAHAS O HANPABICHUIO. JKCTPeMyM (GYHKIIMHA HECKOJbKUX
IIepEeMEHHBIX.

Tema 10. UHTerpajibHoe ucunciaenne GyHKIMIA HECKOJbKUX MepeMeHHbIX.

OCHOBHBIC ONpE/ENICHNs, MOHATHSA, CBOWCTBa. [IpaBmia BBIYMCICHMS [IBOWHBIX HHTETPAIOB B JAEKApPTOBOW M
TIOJIIPHOM cucTeMax KoopauHat. [IpaBmia BBIYHMCIEHHS TPOMHBIX WHTETPAIOB B JIEKApTOBOW, WWIMHIPUYECKOW U
cepuueckoil cucteMax KoopauHaT. [IproXeHust ABOMHBIX M TPOWHBIX MHTErpasioB. KpuBonnHelHbIEe M TOBEPXHOCTHBIC
WHTETPAaIbI.

Tema 11. JuddepeHunabHbie ypaBHeHHUSI.

VYpaBHEHUS ¢ pa3feNgoIUMUCA TepeMeHHbIMA. OIHOpOAHBIE ypaBHeHUs. JIuHeiiHble ypaBHEHHs. YpaBHEHUS
beprnynnu. YpaBHeHuwss B TMONHBIX guddepeHnuanax. YpaBHEHHs, HE pas3pelieHHble OTHOCUTENBHO TPOU3BOIHOM.
JnddepennnanpHble ypaBHEHUs, JOMyCKAIONINE TIOHWKEHHE TTopsIka. JIMHeWHbIe ypaBHEHUsI n-ro nopsaka. OHOPOIHbIE
JIMHEIHBIE ypaBHEHUS N-TO TOPSIKA C TIOCTOSTHHBIMU K03 (D PHuIenTamu.

Tema 12. Paapl.

UucnoBble psfs € MOJOKUTEIbHBIMU ujieHaMH. [IpU3HAaKM CXOAMMOCTH PSIOB C TOJOXKHUTEIbHBIMU YJICHAMMU:
MIpHU3HAK CpaBHEHUs, npu3Hak JanambGepa, mpusnak Komm, MHTErpansHbIil IpU3HAK. 3HAKOUEpeayrommecs psaasl. [Ipu3Hak
CXOJMMOCTH 3HAKOYCPEAYIOMIUXCS PSIOB. AOCONIOTHAS M YCIOBHAs CXOIUMOCThb. DYHKIMOHANBHBIC pPsbl. [Ipu3Hak
Beiiepmpacca.

5. IlepedyeHb y4eOHO-METOAMYECKOrO oOOecmeYeHHUs] /ISl CAMOCTOATEJNbHOH padoThl 00y4YalomUXCH IO
JMCUMILIUHE (MOAYJII0)



CamocrositesnibHass paboTa OOydYalOIIUXCSl BBHINOJHSETCS MO 3aJaHUI0 M IPH METOANYECKOM PYKOBOJCTBE
npenojasaTens, HO 0e3 ero HemocpeacTBeHHoro yuactus. CamocrosrtenbHas paboTa mojpasfelsieTcss  Ha
CaMOCTOSTENILHYIO PadOTy Ha ayAWTOPHBIX 3aHATHSIX U HA BHEAYIUTOPHYIO CaMOCTOSTENIbHYIO padoTy. CamocTosTebHas
pabora oOyyaromuxcs BKIFOYAET KaK ITOJIHOCTBIO CAMOCTOSITENIbHOE OCBOCHUE OTIEIBbHBIX TeM (Pa3JelioB) TUCLUILIHHBL,
TaKk W npopaboTKy TeM (pa3zienoB), OCBaUBAEMbIX BO BpeMs ayAUTOPHOW paboThl. Bo Bpems caMoCTOSTENbHON paboTh
oOydJaromuecss YUTal0T W KOHCHEKTHUPYIOT y4YeOHYI0, HAay4dHYI0 M CIpPaBOYHYIO JIUTEPaTypy, BBINOIHSIOT 3aJaHus,
HanpaBJICHHBIE HA 3aKpENJICHHE 3HAHUH M OTPaOOTKY YMEHHH M HaBBIKOB, FOTOBATCA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JHUCIUILINHE.

OpFaHI/I?)aIII/I)I CaMOCTOSITCIIbHOM paGOTLI 06yqa}0nmxc;1 PEriIaMCHTHUPYCTCA HOPMAaTUBHBIMU JOKYMCHTAMU, yqe6Ho-
METOIMYCCKOM nI/ITepaTypoﬁ 1 3JICKTPOHHBIMU O6pa30BaTeJ’IbHI>IMI/I pecypcaMu, BKIro4das:

Iopsinox opraHu3amii W OCYIIECTBICHHS 00pa30BaTENbHONW AEATENHHOCTH 1O 00pa3oBaTEIBHBIM IIPOrpaMMaM
BBICIIICTO O00pa30BaHUs — MporpaMmaM OakajiaBpuaTa, MOpPOrpaMMaM CIHCIHAIWTETa, HMPOTpaMMaM MarucTpaTrypsl
(yTBepkIeHHBIN Tprka3oM MHUHHCTEpCTBA HAYKU WM BBICIIEro oOpasoBanus Poccuiickoit @exepanuun ot 6 ampens 2021
rona No 245)

YcraB  ¢emepambHOTO  TOCYNAapCTBEHHOTO  aBTOHOMHOTO — oOpa3oBaTenmbHOTO  yupexkaeHus "KazaHckuit
(ITpuBomxckuit) henepanbHBIN YHUBEpCUTET"

[IpaBuma BHYTpPEHHETO pacmopsaka (heAepansbHOrO TOCYJapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTelbHOTO
YUpeKICHUs BBICIIETo podeccronanbHoro obpasopanus "Kazanckuii ([IpuBomkckwii) GpenepanbHbIA yHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaibHOr0 yHUBEpCUTETA

6. DoHJ OLIEHOYHBIX CpeaACTB MO IMCUMIIINHE (MOI[y.]'IlO)

(I)OH,I[ OLCHOYHBIX CPCEACTB IO AUCHHUIIIINHC (MO,Z[yJ'IIO) BKJIIOYAC€T OLCHOYHBLIC MaTCpUalibl, HAIPABJICHHLIC Ha
IIPOBCPKY OCBOCHUA KOMHGTCHHHﬁ, B TOM YHCJIC 3HaHI/II71, yMeHPII;'I 1 HaBBIKOB. q)OHI[ OIICHOYHBIX CPCACTB BKIIOYACT
OIICHOYHBIC CPEACTBA TCKYLICTI'O KOHTPOJISI U OHNCHOYHBIC CPCACTBA HpOMe)KyTO‘IHOI\/'I aTTCCTAlluH.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS clieayrouas nHdopmanus:

- COOTBETCTBUE KOMIIETEHIIMH IIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 110 TUCLUUILIHHE (MOAYIIIO);
- KpUTEpUH OLICHUBAaHHS CHOPMUPOBAHHOCTH KOMIICTCHIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUUILIHHE (MOAYJIIO);

- OIIMCaHUE NOPsIKA IPUMEHEHHS U IIPOLICAYPHI OLCHUBAHUS IS KaXKIOTO OLICHOYHOT'O CPECTBA;
- KPUTEPUH OLIEHUBAHHMS JJIsl K&XKJI0T0 OIIEHOYHOTO CPEJICTBA;

- COIepXaHWEe OIICHOYHBIX CpPEICTB, BKIIOYas TpeOOBaHUS, NpEABABISACMBIC K JEHCTBHAM OOYYarOIMXCS,
JIEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJJaHusl Pa3IUYHbIX TUIIOB.

®DoH/I OIIEHOYHBIX CPECTB MO MUCHUIUTHHE HaxoauTcs B [Iprmnoxernn 1 k mporpaMMe TUCIHIDIHHEL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMMOM JJIsl OCBOEHUS JUCUMILIMHBI (MOTYJI51)

OcBoeHne TUCHUILIMHBI (MOIYJIL) TpeIosaraeT u3ydeHue ydeOHol nureparypsl. JluTeparypa MoxeT OBITH JOCTYIHA
00y4aromKMCcst B OJJHOM U3 JIBYX BapuaHToB (10O B 000MX M3 HUX):

- B OJIEKTPOHHOM BHJIE - Yepe3 dJICKTPOHHbIE OMOIMOTEYHBIE CHCTEMbl HA OCHOBaHWM 3aKkimoueHHBIX KDY moroBopos ¢
MIpaBooOIaAaTENsIMU;

- B me4yatHoM BHAe - B Hayunoii OmOmmoreke EmaOyxkckoro mHcTHTyTa KOVY. OOywarommuecs Moy4aroT Y4eOHYIO
JIUTepaTypy Ha abOHEeMEHTE II0 YHWTAaTelIbCKUM OHMJIeTaM B COOTBETCTBHM C TpaBWIAMH IoJb30BaHMs Hayunoit
OubINOTEKOH.

DNeKTpOHHBIE U3AAHUSA JOCTYIHBI TUCTAHIIMOHHO U3 JII000H TOUKH MPH BBEACHUU 00YYAIONIIMCS CBOETO JIOTHHA U MapoJIs
OT JINYHOTO KabMHeTa B cucTeMe "DIeKTPOHHBINH yHUBepcHTeT . [IpH MCTI0NIB30BaHUM MEYATHBIX W3JaHUNA OMOIHOTEUHBIN
(doHa NomKeH OBITh YKOMIUIEKTOBAH UMM M3 pacdeTa He MeHee 0,25 sK3eMIUIIpa Ha KajkAOro oOy4aromerocs M3 4ucia
JIUII, OJHOBPEMEHHO OCBaUBAIOIINX JAHHYIO JUCLUILIUHY

[lepeuenp nuTepaTypsl, HEOOXOANMOW IJII OCBOCHHUS IUCIMIUIMHBI (MOIYJs), HaxomuTcs B [IpmmoxkeHnn 2 Kk paboueit
IporpamMMe AUCIUILINHEL. OH MOANICKUT OOHOBICHHIO MTPH W3MEHEHUH YCIOBHHA foroBopoB KPVY ¢ mpaBoobmamaTensimu
9NEeKTPOHHBIX H3AAHWH W TPU W3MEHEHWHM KOMIUIeKTOBaHWA (oHAoB Hayunoit 6mbmmorexm Enabyxckoro HWHCTHTyTa
KoVy.

8. Ilepeyenb pecypcoB MH(OPMAIMOHHO-TEIeKOMMYHUKALIMOHHOW ceTu 'UHTepHer", HEOOXOAUMBIX AJS
OCBOEHMSI JMCHUILTUHBI (MOAYJIs1)

Maremaruueckuii moptai - http://mathportal.net/
Marematrueckoe 6ropo - https://www.matburo.ru/ex_subject.php?p=vm
Mup marematuueckux ypaBHenwuii - http://eqworld.ipmnet.ru/indexr.htm



http://mathportal.net/
https://www.matburo.ru/ex_subject.php?p=vm
http://eqworld.ipmnet.ru/indexr.htm

9. MeTonnyeckue yKazaHus AJ1sl 00y4al0MXCcsl 0 OCBOEHUIO TUCHUIITUHBI (MOIYJIsST)

Buj pa6or MeTtoauyeckne peKoMeHAaAIUN

hS i JleKuMOHHbIE 3aHATHS TPOBOAATCS C HCIOIB30BAHUEM MHTEPAKTHBHBIX TEXHOJIOTHH M MPEAIIONaraioT
aKTHBHOE Y49acTHe CTYJCHTOB. /Iy MOATOTOBKH K 3aHATHSIM PEKOMEHIyeTCs BBIACIATh B MaTepHale
poOJIEMHBIE BOIPOCHI, 3aTParMBacMbIe MPETIOIABATENIEM B JIEKIHH, M TPYIIIUPOBATH HHPOPMAIIHIO
BOKpYT HUX. JKenaTenbHO BBIIENATh B UCIIOIB3YEMOI IUTEepaType IMOCTAaHOBKU BOIIPOCOB, Ha KOTOPHIE
Pa3HBIMHU aBTOpPaM MOTYT OBITh JJaHBI Pa3JIMYHbIC OTBETH. Ha OCHOBaHMM MOCTAaHOBKU TaKMX BOIPOCOB
ciieiyeT coOupaTh apryMeHTHI B TI0JIb3Y Pa3IMYHbIX BAPHAHTOB PELICHHs OCTAaBICHHBIX IPOOJIEM.

npaktrdeckne | Ilepen mpakTHUECKUM 3aHATHEM CIEAYET U3YIUTh KOHCIIEKT JIEKIIUHA U PEKOMEHIOBAHHYIO

3aHATUSL IpernoiaBareNeM JUTepaTypy, oopaiias BHUIMaHHe Ha MPAKTUUECKOE TPUMEHEHHE TEOPHHU U Ha
METOAMKY pellIeHUs TUIIOBBIX 3a7a4. Ha npakTuueckoM 3aHATHUHU TIaBHOE - YSICHUTH CBA3b PellaeMbIX
3a/1a4 ¢ TeOpeTUUECKUMH NoJoxkeHusaMu. [1pu perennuu npeniokeHHON 3a1a4u Hy>)KHO CTPEMUTHCS He
TOJIBKO MOJIYYHUTh MTPABUIILHBII OTBET, HO M YCBOUTDH OOIIMIA METO]] pELICHUs TOJOOHBIX 3a1ad.

camoctos- | CamocTosTenpHas paboTa moJpa3eiiaeTCs Ha CaMOCTOSTEIbHYIO pab0Ty Ha ayTUTOPHBIX 3aHIATHUAX U HA
TeNbHas paboTa| BHEAYIUTOPHYIO CAMOCTOSTEIbHYIO pa0boTy. CaMocTosITeNbHast paboTa 00YJArOLIMXCS BKITFOYACT KaK
MOJTHOCTBEO CAMOCTOSATEIEHOEC OCBOCHHE OTACIBHBIX TeM (Pa3/IeNiOB) AUCIIUILTUHEI, TaK U MPOPadOTKyY
TeM (pa3ziernioB), OCBaUBaEMbIX BO BpEMsl ayIMTOPHO# paboThl. Bo BpeMs caMoCTOsTeIbHON paboThI
00yYaroIuecs] YUTAIOT U KOHCTIIEKTUPYIOT YUCOHYIO, HAYYHYIO U CIIPABOYHYIO JIUTEPATYPY, BBIMOIHIIOT
3a/laHus, HaMpaBJICHHbBIC HA 3aKPEIJICHUE 3HAHUN 1 OTPabOTKY YMCHHI U HaBBIKOB, TOTOBSATCS K
TEKYIIEMY ¥ POMEXYTOUYHOMY KOHTPOJIIO 110 JUCIUILIHHE.

9K3aMeH DK3aMeH 10 Kypcy MPOBOAUTCS 110 OuiieTaM. B kaxkoM OnieTe oJJMH TeOpEeTHUECKH BONIPOC M OJTHA
3ana4a. [locne oTBeTa CTYIEHTY MOT'YT OBITh 3a/laHbl JOTIOJIHUTENbHBIE BOIIPOCHI, KaK 10 MaTepHaiam
Ouiera, Tak U 10 OCHOBHBIM OIIPEENICHISIM Kypca B LIETIOM.

[Tpu moaroToBKe K 3K3aMeHy HEOOXOJMMO ONUPATHCS, IPEXK/E BCETO, HA KOHCIIEKTHI JIEKIUH 1
PEKOMEHIOBaHHBIC HCTOYHUKA MH(POPMAIIH, BeCh 00BEM pabOThl peKOMEHAYETCS pacpeaesaTh
PaBHOMEPHO IO JHAM, OTBEIEHHBIM U MMOATOTOBKH K 3K3aMEHY M KOHTPOJIHPOBAThH KaXKIBIH ICHBb
BBITIOJTHEHHS PAOOTHL.

10. IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOIUH, HCIOJIb3yeMbIX NPH OCYUIeCTBJEHHU 00Pa30BATENbHOIO
npouecca mo JMCHUILIMHE (MOIYJI0), BKJIOYAsi NepedyeHb NPOrPaMMHOI0 ofecneyeHUMs M HMH(OPMALMOHHBIX
CIPABOYHBIX cHCTeM (MPU HEOOXOAUMOCTH)

Ilepeyenp MHPOPMAIIMOHHBIX TEXHOJIOTHII, UCIIONB3YEMBIX MPHU OCYIIECTBICHHH 00pa30BaTEILHOIO Ipolecca Io
JUCUMIUIMHE (MOAYJIIO0), BKIIIOYAs MEpedYeHb MPOrpaMMHOro obecrieueHuss U MH()OPMALMOHHBIX CIIPABOYHBIX CHUCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCIUTUINHBL (MOAYJIA).

11. Onucanue MaTepHAJbLHO-TEXHUYECKOHl 0a3bl, HeOOXOAMMON AJsl OCyLIecTBJIeHMsI 00pa30BaTelbHOIO
npouecca no AMCUUIUINHE (MOAYJIIO)

Yuebnsie ayauropun Ne 82 (423600, Pecniyomuka Tarapcran, . Enmabyra, yn. Kasanckas, a. 89) mns npoBeneHus
3aHATHH JICKIIMOHHOTO THIMA, 3aHSATUH CEMHHApCKOI0 THIA, I'PYNIOBBIX W MHIMBHAYAJIbHBIX KOHCYJIBTALUH, TEKYIIETO
KOHTPOJISL U IPOMEXYTOUHOI aTTectanuu. Kommiekr mebenn (nocanounsix Mect) 48 mr. Kommiekr mebenu (ocagouHbIx
MecT) ans npenofasatens |1 mrt. MenoBas nocka HacteHHas 2 mrt. Tpubyna 1 mr. I[Ipoekrop EPSON EB-535W 1 mir.
WnrepaktuBhas nocka EliteBoard WR-84A10 1 mr. HoyrOyk ICL Pil55 1 wr. Be6-kamepa 1 wt. Beixox B UnTepHer,
BHYTPUBY30BCKasi KOMIIBIOTEPHAasi CETh, JOCTYI B 3JIEKTPOHHYIO HWH(popMannoHHO-00pa3oBaTeibHylo cpeay. Habop
y4eOHO-HATTIAAHBIX IIOCOOHI: KOMIUIEKT NMPE3eHTAIMH B AJIEKTPOHHOM (popMaTe 1Mo Mpero1aBaeMoi TUCIMIUIMHE 3-5 mIT.

12. CpeZICTBa aJjanTanvu npenojgaBanvus JTUCHUINIHHBI K HOTpeﬁHOCTflM oﬁyqaloumxcn HMHBAJINJ10B U JIMI C
OIrPAHNYCHHBIMY BO3MOKHOCTHMM 3/10POBbS

Ipu HE0OXOAUMOCTH B 00pa30BATENLHOM TMPOIECCE MPHUMEHSOTCS CIEAYIOIIME METOABl W TEXHOJIOTHH,
06HCF‘I3.IOIHI/IG BOCIIPpUATHE I/IH(I)OpMaI_H/H/I O6yanOIHHMHC${ WHBaJIMAAMH W JIUIIAMHU C OTPaHUYCHHBIMU BO3MOXHOCTAMU
37I0POBBS:

- CO3JaHHME TEKCTOBOM BEpCHUHM JIIOOOr0 HETEKCTOBOrO KOHTEHTA JJisi €ro BO3MOXKHOTrO MpeoOpa3oBaHHs B
albTepHATHBHBIE (POPMBI, yIOOHBIE sl PA3THYHBIX MOJIb30BaTEICH;

- CO37aHHE KOHTEHTA, KOTOPHIH MOYKHO TPEACTaBUTh B PA3IMYHBIX BUAAX 0€3 MOTEpH JAHHBIX WIH CTPYKTYPHI,
MIPEIYyCMOTPETh BO3MOXKHOCTh MACIITAOMPOBAaHUS TEKCTa W HM300pakKeHWH Oe3 MOoTepu KadecTBa, IPeryCMOTPETh
JOCTYIIHOCTb YIIPaBJICHHUsI KOHTEHTOM C KIaBUATYPBbL;



- CO3/1aHHE BO3MOKHOCTEH [Tl 00y4aloMXCsl BOCIPUHUMATD OHY U TY jk€ MH(OPMALUIO U3 Pa3HbIX HCTOYHUKOB -
HarpuMmep, Tak, YTOOBI JIMIAa C HapyLIEHUSIMH ClIyXa MOJydald WHQOpMAalWIO BH3YyallbHO, C HAPYILCHUSIMH 3pEHHS -
aynalibHo;

- HNPUMCHCHHUC TMPOrpaMMHBIX CpPCIACTB, o6ecneanalome BO3MO>XXHOCTb OCBOCHHUA HaBBIKOB H yMeHI/IfI,
(I)OpMI/IpyeMLIX ﬂHCHHHHHHOﬁ, 3a Cuér AJIBTCPHATUBHBIX CHOCOGOB, B TOM YHCJIE BUPTYAJIbHBIX na6opaTopI/n71 u
CUMYJIAIIUOHHBIX TeXHOHOFI/Iﬁ;

- NpUMEHEHHWE IHCTAHLMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHH Ui Iepenadyd HHQOpMaIMy, OpraHU3aLlUH
pa3THYHBIX (OPM HHTEPAKTHBHOW KOHTAaKTHOH pabOThI 00ydaromerocs ¢ IperojaBaTelieM, B TOM YHCIEe BeOMHApOB,
KOTOpBbIe MOTYT OBITH MCIHOJIB30BaHBI IS NPOBEICHUS BUPTYaJbHBIX JICKIHI C BO3MOXKHOCTBIO B3aMMOJIEHCTBHS BCEX
YYaCTHUKOB JTUCTAaHIMOHHOTO OOy4YeHHs], IPOBEJCHUSI CEMHHAPOB, BBICTYIUICHUS C JOKJIAaJaMU M 3aIlIUTHl BBITIOJHEHHBIX
paboT, NpoBEJCHUS TPEHHHT OB, OPTaHU3aIMN KOJUIEKTUBHOW paboThI;

- TPUMEHEHHWE [JUCTAaHIMOHHBIX O0Opa30BaTENBHBIX TEXHOJOTWH I oOpraHu3anud  (opM TEKyIIeTo |
MIPOMEXYTOYHOTO KOHTPOJIS;

- yBENMYEHHE MPOJODKUTENLHOCTH CIauyd  OOYYaloIUMCS WHBAJIMIOM WU JIUIOM C OTPaHHYCHHBIMH
BO3MOYKHOCTSIMH 3710POBbsl ()OPM MPOMEKYTOUHOM aTTECTAIIMU TI0 OTHOIICHUIO K YCTAHOBICHHON MPOJIODKUTEILHOCTH UX
cllayu:

- TIPOAOJKUTENHHOCTH Cllaud 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B NMUCbMEHHOW Qopme, - He Oosee uem Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKH OOydaromierocs K OTBETY Ha 3auéTe MM JK3aMEHe, NPOBOXMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYILICHHUS 00y4aroLerocs py 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHmsiMEH PI'OC BO u y4eOHBIM IUIAHOM IO HAIPABICHUIO
09.03.03 "TIpuknaxnas wHGOpMaTHKA" ¥ TIpodIuto noAarotoBku " [IpuknagHas nHGopMaTHKa B SKOHOMHUKE .
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1. COOTBETCTBUE KOMIETEHIIMI IILIAHUPYEMBIM PE3YJIbTATAM OBYYEHMSI 1O

JUCIUIVIMHE (MOJYJIIO)
Konx u HammenoBanme | UHIMKaTOpPbl JOCTHKeHHs] KommeTeHuui | OueHo4HbIe cpeacTBa TeKyLIero
KOMIIeTeHIINU A5l AAHHOM AMCIMILIHHBI KOHTPOJIS M POMEKYTOUYHOIi aTTecTaluu
OIIK-1 Cnocob6en | 3HaTh panuoHaIbHBIE CIIOCOOBI IpUMeHeHUs | Tekymmii KOHTPOJIb:
IIPUMEHSTh €CTECTBEHHOHAYYHBIX M OOIIEHHXEHEPHBIX | YCTHBIA OHPOC 110 TEMaM:
€CTECTBCHHOHAyYHbIE U | 3HaHHMH, METOJOB MaTeMaTnieckoro aHainuza | Tema 1. Jluneitnas anreopa.
0O0IIeHKEHEePHBIE W MOJENMpoBaHMs, TeopeTHyeckoro u | Tema 2. BexTopHas anrebpa.
3HaHU, METOJbI | PKCIEPHUMEHTAIbHOIO  HcciefoBaHuss B | Tema 3. AHanuTHueckas TIeOMeTpus Ha
MaTeMaTU4eCKOro IpoQeCCHOHANBLHOMN NEesITENbHOCTH IIIOCKOCTH.
aHam3a u Tema 4. AmnHamuTHYecKass TeOMETPUS B
MOJIETTMPOBAHH, Ymets pannoHaIbHO MIPUMEHATH | IPOCTPAHCTBE.
TEOPETUYECKOTO U | €CTeCTBEHHOHAay4HBIe W oOmenmkeHepHsle | Tema 5. KoMimiekcHsie uncia.
9KCTIEPUMEHTAIBHOTO 3HaHMS, METOABl MaTeMaTHYeCKOro aHanms3a | Tema 6. BBenenue B aHamM3.
HCCIIEJOBaHMS B | ¥ MoOAeIMpoBaHMA, Teoperndeckoro u | Tema 7. JluddepennnansHoe wncuucieHue
po¢eCCHOHATBHOI SKCIEPUMEHTANBHOTO  HCCICNOBaHWSA B | (PyHKIHIA OTHOM TIEpEeMEHHOM.
JIeSITeIbHOCTU PO eCCHOHANBHOMN NEesTENEHOCTH Tema 8. HHrerpampHoe  HCYHCICHUE
(GyHKIMIA OHOW TIEpEMEHHOU.
Bnametp  cmocoOHOCThIO  parmuoHanbHO | Tema 9. JuddepeHiuansHoe HCYUCICHHE
MIPUMEHSTh €CTECTBEHHOHAYYHbIE u | QyHKUMIT HECKOJIIBKUX TIEPEMEHHBIX.
00ILIeMH)KEHEPHBIE 3HaHUe, metonsl | Tema 10. MHTerpanbHOoe  HCYMCIECHUE
MaTeMaTH4eCKOTro aHa/m3a u | QyHKUMIT HECKOJIBKUX IEPEMEHHBIX.
MOJIETTMPOBAHH, TEOPETHIECKOTO n | Tema 11. Juddepenunansupie ypaBHEHUS.
3KCIIEPUMEHTAIILHOTO HCCIIEIOBAHUS B | Tema 12. Psinpl.
PO eCCHOHANBHOMN NESITENFHOCTH
KonrpoabHas pabora mo temam:
Tewma 1. JIuneiinas anre0Opa.
Tema 2. Bektopras anreOpa.
Tema 3. AnanuTHueckas TIeoMeTpHUs Ha
TUTOCKOCTH.
Tema 4. AnHamuTHueckas TeOMETpHs B
IPOCTPaHCTBE.
Tema 5. KoMmiekcHble yucna.
Tema 6. BeeneHnue B aHamus.
Tema 7. duddepeHimanrsHoe HCYUCICHHE
(hyHKOHN OHOM TTepeMeHHOH.
Tema 8. HHrerpanbHOe  UCUHCICHUE
(hyHKUHN OHO TTepeMeHHOH.
Tema 9. uddepeHnumanbHoe HCYHCICHHE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.
Tema 10. VHTrerpanbHOe HCYHCICHHE
(GYHKIMI HECKOJBKUX TEPEMEHHBIX.
Tema 11. [AuddepenuuansHbie ypaBHEHHUSI.
Tema 12. Panpr.
IIpoMe:kyTOYHAs1 aTTeCTALUSA:
Oxzamen
YK-1 cnocobeH | 3HaTh TPHHIMIBEI 3(GQPEKTUBHOTO TOHCKa, | Tekyuuii KOHTPOJIb:
OCYWIECTBISITH  TOMCK, | KPUTHIECKOTO aHaImM3a u CHHTe3a | YCTHBIH OIIPOC MO TEMaM:
KPUTHYCCKUHA aHanu3 H | WHpOpMAIUH, KOMILJIEKC Metoauk | Tema 1. JIuneitHas anreOpa.
cuHTe3  MH(OpPMAalMH, | CHCTEMHOTO  mojaxoja Juisi  pemeHus | Tema 2. Bekropnas anreGpa.
IMPUMEHSTh CHUCTEMHBIH | MOCTaBIEHHBIX 3a]a4 Tema 3. AmnanuTuueckass TeOMeTpHs Ha
MOIXOA Ui PEIICHHS TUIOCKOCTH.
IIOCTABJICHHBIX 3aJa4 YMmeTp ocymecTBIATh 3G GeKTUBHBIN NOUCK, | Tema 4. AHamuTHYeckas TeoMeTpUsS B
KPUTHYECKUH aHaIn3 u CHHTE3 | IIPOCTPAHCTBE.
nHbOpPMaNNK; WCIONB30BaTh  cHCTeMHBbIH | Tema 5. KommekcHble gncia.
TOJXO/ AJI pelIeHUs TOCTaBJIECHHBIX 3a/1a4 Tema 6. Benenue B ananus.
Tema 7. HubdepeHnuansHoe HCUHCICHHUE
Brnaners HaBbIKaMu 3((EKTHBHOTO MOUCKA, | (QYHKIMH OJJHOH NepeMEHHOM.
KPUTHYECKOTO aHanm3a u cunreza | Tema 8. lHrerpampHoe  HCUYHCIEHHE
nHpopManny; CHOCOOHOCTHIO NPUMEHSTH | (YHKIMH OJHOU IEpPEMEHHON.
CHUCTEMHBII noaxox  Jquis  pemeHus | Tema 9. [nddepeHnuanbHoe HCUHCICHHE




IIOCTaBJICHHBIX 3aJa4

Tema 10.

Tema 12. Paasbl.

(YHKIMH HECKOJIBKHUX ITEPEMEHHBIX.
HurerpanbHoe
(yHKIMH HECKOIBKUX IEPEMEHHBIX.

Tema 11. JuddeperunancHeie ypaBHEHH.

HUCYHUCIICHHUC

KonrponsHas pabora o remam:

IIJIOCKOCTH.

HPOCTPAHCTBE.

Tema 8.

Tema 10.

Tema 12. Paasbl.

Oxzamen

Tema 1. JIuneiinas anreopa.
Tema 2. BekTopHas anredpa.
Tema 3. AnanuTuueckas TIeoMeTpus Ha

Tema 4. AnHanuTHueckass TeOMETpUS B

Tema 5. KoMIiekcHble 4ncIa.

Tema 6. BBenenue B aHamm3.

Tema 7. HuddepeHmmansHoe HCYUCICHHUE
($hyHKUHN OHO TepeMeHHOH.
WHrerpansHoe
¢hyHKUHN OHO TepeMeHHOH.
Tema 9. luddepeHnuanbHoe HCUHUCICHHE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.
Hurerpansuoe
(YHKIMI HECKOJBKUX EPEMEHHBIX.

Tema 11. [AuddepeHuuansHbie ypaBHEHHUS.

HUCYHUCIICHUC

HUCYHCIICHHUC

IIpomeskyTouHasi aTTecTamus:

2. KPUTEPUU OLIEHUBAHUS COOPMUPOBAHHOCTU KOMIIETEHIIAM

Kommner 3a4TeHo He 3aureno

eHIUA Bbicoxuii ypoBeHb | Cpeanuii ypoBeHb | Huskmii ypoBeHb | Huxe IOPOroBoro
(0TJIMYHO) (xopomo) (YAOBJ1€TBOPUTEIbHO) | YPOBHS
(86-100 6aa10B) (71-85 6amn10B) (56-70 6a;1;10B) (Hey/10BJIETBOPUTEILHO

)
(0-55 6ajoB)

OIIK-1 3HaeT paloHalbHbIE 3HaeT palroHaIbHbIE 3HaeT criocoObl He 3HAET CIOCOOBI
CHIOCOOBI IPUMECHEHUS CTIOCOOBI IPUMECHEHUS MIPUMEHCHUS MIPUMEHECHUS
€CTECTBEHHOHAYYHBIX U €CTEeCTBEHHOHAYYHBIX U €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX U
00IIenHXEHEPHBIX 6a30BBIX 3HAHUM, METOJIOB 0OIIeHHKEHEPHBIX
3HAHUH, METOJIOB 0OIIEMH)KEHEPHBIX MaTeMaTHUYEeCKOTO 3HAHUH, METOJIOB
MaTeMaTH4YeCKOro 3HAHWH, METOJIOB aHajau3a u MaTeMaTH4YECKOTO
aHajau3a u MaTeMaTHYECKOTO MOJIETUPOBAHUS TIO aHajm3a u
MOJIETTUPOBAHMUS, aHaju3a, 3aJlaHHOMY II1a0JIOHY, MOJIETTUPOBAHUS,
TEOPETHICCKOTO H TEOPETUIECKOTO H TEOPETHICCKOTO H TEOPETHIECCKOTO i
IKCIEPUMEHTAIEHOTO SKCIEPUMEHTAIBHOTO AKCIEPUMECHTAIEHOTO AKCIEPUMEHTAIEHOTO
HCCIEIOBaHUs B HCCIICOBAaHUS B HCCICIOBaHUS B HCCIICOBAHUS B
npogeCcCHOHATBHOMI po¢eCCHOHATBHOM npogeccHOHaTbHOM npogeCCHOHATBHOM
JIeITeILHOCTH JIEATEeILHOCTU JIeITEILHOCTH JIeSITEILHOCTH
YMeer pauoHaIbEHO YMeeT pannoHaNBHO YMmeet npuMeHsTh He ymeer npumeHsTh
MPUMEHSTD MIPUMEHS T €CTECTBEHHOHAYYHBIE €CTECTBEHHOHAYUYHBIC U
€CTEeCTBEHHOHAYYHBIC U €CTEeCTBEHHOHAYYHBIC U 3HAHHUS, METOIbI 00IIenH)XKeHEPHBIE
00IIeNH)KEHEPHBIE 0a3oBbIC MaTeMaTHIYEeCKOTO 3HAHMS, METOIbI
3HAHUS, METObI 0OIIeMH)XEHEPHBIE aHajau3a u MaTeMaTHIYECKOTO
MaTeMaTHUYeCKOro 3HAHUS, METOJIBI MOJICTTUPOBAHUS TIO aHajau3a u
aHajau3a u MaTeMaTHYECKOTO 3a/IaHHOMY T1a0JIOHY, MOJICTTUPOBAHUS,
MO/JICITUPOBAHHS, aHalIn3a, TEOPETUYECKOIrO U TEOPETUYECKOTO U
TEOPETUYECKOI0 U TEOPETUUECKOTO U JKCIIEPUMEHTAIBLHOTO 9KCIEPUMECHTAIEHOTO
9KCIIEPUMEHTAIILHOTO SKCIIEPUMEHTAIILHOTO HCCIIEIOBaHUS B HCCIICJOBAHUS B
HCCIEOBaHUS B HCCIICIOBAaHMS B npodeCCHOHATBHOM npo¢eCCHOHATBHOM
npoQeCCUOHANTBHOM poeCCHOHATBHOM JIeITEIILHOCTH JIeITEIILHOCTH
JIeATEeILHOCTH JIeATEILHOCTU




Bnaneer cnocobnocteio | Biaseer cmocoOHocThl0 | Bnageer He Bnageer
panMOHATIBHO MPUMEHATD | PALMOHAIBEHO CIOCOOHOCTBIO CIOCOOHOCTBIO
€CTECTBEHHOHAYYHbIC U MIPUMEHSTh MPUMCHSTH MPUMCHSTH
0O0IIeHHKEHEPHBIC €CTECTBEHHOHAYYHBIC 1 | €CTECTBCHHOHAYYHBIE €CTECTBEHHOHAYYHbIE U
3HAHHUE, METO/IBI 6azoBble 3HAHUSA, METOJIBI 0O0IIEeMHKEHEPHBIC
MaTeMaTHIECKOTO 00IIEHH)KEHEPHBIE MaTeMaTHIECKOTO 3HAHMS, METO/IBI
aHaIM3a u 3HAHMS, METO/BI aHaIN3a U MaTeMaTHIeCKOTo
MO/ICTIUPOBaHNS, MaTeMaTH4ecKOro MO/ICTIMPOBAHUS 110 aHaIM3a 1
TEOPETHYECKOTO U aHaM3a, 3aJlaHHOMY IIa0JIOHY, MOJIETTMPOBAHHS,
9KCIEPUMEHTAILHOTO TEOPETHYECKOTO U TEOPETHYECKOTO U TEOPETHYECKOTO U
UCCIIEJIOBaHMUS B 9KCIIEPUMEHTAIIBHOTO 9KCIIEPUMEHTAIBHOTO HKCIIEPUMEHTAIBHOTO
npodeccroHabHOM HCCIIeIOBAHUS B UCCJIEJIOBaHMUS B UCCJIEJOBaHMUS B
JIeSITeIIbHOCTH npodecCHOHANBHOMN npodeccroHabHOM npodeccHoHaIBEHOM
JEATEIbHOCTH JIESITEIIbHOCTH JIESITEIIbHOCTH

VK-1 3Haer TNPUHIUIEL | 3HaeT TMIPUHIUNE! | 3HAeT OazoBbie | He 3HaeT mpHUHITUITEI
3¢ ¢dexTHBHOTO TOHUCKA, | 3)()EKTUBHOTO TIOWCKA, | TPUHIIHITBI MONCKA, | TIONCKA, KPUTHYECKOTO
KPUTHUYECKOTO aHAIN3a M | KPUTWYECKOTO aHalW3a M | aHaiW3a W CHHTE3a | aHalW3a W CHHTE3a
cuHTe3a  WH(popMarum, | cuHTe3a  WHPOpPManuy, | HHPOPMAIHA mo | uHpOpMAHU, KOMILUICKC
KOMILIEKC METOAMK | 06a30BbIC METOIUKH | 3aJaHHOMY alllOPUTMY, | METOAUK  CHCTEMHOTO
CHCTEMHOT'0 TIOAX0AA JJIsl | CHCTEMHOTO MOJX0Ja | METOIUKH CHCTEMHOTO | MOAXOAa M pEIICHHS
peuicHusA MOCTAaBJICHHBIX JUJIA peuicHuA noaxozaa g peuICHUs IIOCTaBJICHHBIX 3aJ1a4
3aga4 IIOCTABJICHHBIX 3aJ1a4 CTaHJapTHBIX

IIOCTaBJICHHBIX 3aJ1a4

YmMmerb OCYHIECTBJIATE | YMEET  OCYILIECTBJIATH | YMEET OCYyLEeCTBIATh | He ymeeT ocylecTBiasTh
3¢ peKTUBHBIH NOUCK, | 9QEKTUBHBIH  TOMCK, | TIOMCK,  aHaJIU3 M | HOUCK, KPUTHYECKUI
KpI/ITI/I‘-IecKI/Iﬁ aHaJIu3 Hu KpI/ITI/ILIeCKI/Iﬁ aHaJIu3 Hu CHHTC3 I/IH(bOpMaI_[I/II/I aHaJIu3 U CUHTC3
CHHTE3 nHpOpMANKy; | cHHTE3  HMHpOpMAIHH, | IO 3aJjaHHOMY | MH(OpMAIHH,
HCTIONIb30BATh UCTIONB30BaTh  0a30BBIC | aTOPHUTMY, HCTIONIH30BaTh METOIUKH
CHCTEMHBIH IOAXOJ Ui | METOAMKH  CHCTEMHOTO | HCIIOJIb30BaTh CHCTEMHOT'0 TTOJIX0/1a

peIIeHusT TOCTAaBICHHBIX
3a1a4

nmoaxoJa g PpCHICHUA
IIOCTaBJICHHBIX 3aJa4

METOJIUKH CHUCTEMHOTO
MOJX0/NA JJIST PEIICHUs
CTaHJAPTHHIX 3314

JJIA peIICHUA
IIOCTaBJICHHBIX 3aJ1a4

Bramets HaBbIKaMH | Bnaneer HaBBIKaMH | Bnageer HaBblkamMu | He Bmameer HaBbIKaMu
apdekTuBHOr0 TOMCKa, | 3)(PEKTUBHOTO IIOHMCKA, | IPUMEHEHHS IIPUMEHEHUS
KPUTHYECKOTO aHAJIN3a U | KPUTUYECKOTO aHajlu3a M | NPUHIMIOB  IIOMCKA, | MATEMaTHKU npu
cHHTe3a  MHpoOpMalMu; | cuHTe3a MHGpOpMAlMK, | aHajdk3a M  CHUHTE3a | PEeLICHUH 3ajad,
CIOCOOHOCTHIO UCTIOJIB30BaHMS 0a30BBIX | MHPOPMALUU 10 | COOTBETCTBYIOIINX
NPUMEHSTh  CHCTEMHBIH | METOAMK  CHUCTEMHOTO | 3aaHHOMY aJrOpHTMY, | cneuuduke

MOAXOA JUIsl  pElIeHus | moaxoja JJisi PEUIeHUs | METOAMK CHCTEMHOro | mpodeccHoHaIbHON
MOCTaBJICHHBIX 337124 MOCTABJICHHBIX 3324 HOAXOJa JJIsl PEIlCHUS | ACSTEIbHOCTH.

CTaHJAPTHBIX 3a4a4

3. PACIPEJEJIEHUE OHEHOK 3A ®OPMbI TEKYIIEI'O KOHTPOJIA U TPOMEXKYTOYHYIO
ATTECTAIIUIO

1 cemectp.

Texylmuii KOHTPOJIb!

Ycrubiit onpoc. Tema 1. Jluneiinas anreOpa. Tema 2. Bekropnas anredpa. Tema 3. AHamuThueckas reoMeTpus Ha
mwiockocTu. Tema 4. AHanuTHYECKas TeOMETPHS B IPOCTPAHCTBE.

MakcumasbHoe koaudecTBo 0amios o bPC - 20.

Konrponsnas pabora. Tema 1. Jluneiinas anredpa. Tema 2. BekropHas anredpa. Tema 3. AHanmuTHdecKkas TeOMETpHUS Ha
wiockoctd. Tema 4. AHanuTHYeCKasi TeOMETPUS B IPOCTPAHCTBE.

MaxkcumanbHoe KonudecTBo 6amios o bPC - 30.

HUroro 30+20=50 6ayuios.

[pome:xkyTouHasi aTTecTanus — 3k3aMeH-50 0aIIoB.

2 cemecTp.

Texylmuii KOHTPOJIb!

Ycraenif onpoc. Tema 5. KommnekcHele uncna. Tema 6. Benenue B ananu3. Tema 7. [luddepeHimaasHoe HCUNCITIEHUE
¢yHKUnit ogHOM epemenHoit. Tema 8. MHTerpansHOe Hcuncaenne GyHKINH OTHOHN epeMeHHO.

MakcumasnbHoe koaudecTBo 0amios o bPC - 20.

KonTtponbHast pabora. Tema 5. Kommuiekcuple uncina. Tema 6. BBenenwe B ananm3. Tema 7. JuddepenunuaibHoe
ncumcienue QyHKIUH oHOH nepeMeHHoi. Tema 8. MHTerpanbHoe Mcuncinenne GyHKIMN OHON TIepeMEeHHON.




MakcumansHoe konnuectBo 6amios o BPC - 30.
Hroro 30+20=50 6amios.
IIpoMeskyTOUHasI aTTecTAlUsA — dK3aMeH-50 0aIoB.

3 cemecrtp.

Tekymuii KOHTPOJIb!

Ycrublit onpoc. Tema 9. JluddepenunansHoe ncuunciaenue GyHKIUNH HECKONBKUX TepeMeHHbIX. Tema 10. MHTerpanbsHoe
ucuuciaeHue QyHKIUH HECKONbKIX mnepeMeHHbIX. Tema 11. Iuddepenunansubie ypaBuenus. Tema 12. Psipl.
MakcumanbHoe koaudecTBo 6amios o bPC - 20.

Konrponbuas pabora. Tema 9. JIuddepenumansHoe wncuncnenne QyHKIME HecKoNbKuX nepeMeHHbIx. Tema 10.
WurerpanbHoe ucuncienne GpyHKUME HecKOJNbKUX nepeMeHHbIX. Tema 11. Jluddepennmansupie ypaBHenus. Tema 12.
Psanpr.

MakcumanbHoe KonmdecTBo 6amios o bPC - 30.

HUroro 30+20=50 GayioB.

IIpomMe:xkyTouHasi aTTecTanus — 3x3aMeH- 50 6awToB.

[IpomexxyTouHast aTTecTalus TPOBOAUTCS TIIOCIE 3aBEpIICHHsS W3YUCHHS IUCHUIUIMHBL WM €€ dYacTh B Qopme,
ompenensieMoil yu4eOHBIM IDTAHOM 00pa30BATENBHONW IMPOTPaMMBI C LENBI0 OIEHHTh paboTy OOydaromerocs, CTEIeHb
YCBOGHUSI TEOPETHIECKUX 3HAHUH, yPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUH.

[IpenopaBaresnb, NpUHUMAIONIMK JK3aMEH, O0ECIEeUYHMBAcT CiydailHOE paclpe/ielieHHe BapHaHTOB 3SK3aMEHAIIMOHHBIX
3aJaHUi MeX1y OOYYaloIUMHCS C TOMOILUBIO OMJIETOB W/HMIM C IPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHIA; BIpaBe
3aJ1aBaTh 00y4aromeMycs JONOJIHUTENbHbIE BOIPOCH! U AaBaTh JONOJIHUTENbHBIE 3aIaHHsI TIOMUMO T€X, KOTOPbIE YKa3aHbI
B Ouuere.

DK3aMeH MpoBOAMTCS 10 OmneraM. B kax oM OmieTe ABa OIICHOYHBIX CPEICTBA:

1) ycTHBII WM MTUCEMEHHBIN OTBET Ha BOIIPOC;

2) pemieHne 3a/1a9H.

Y CTHBIM WK THCEMEHHBIH 0TBeT — 20 6auios.

Pemenne 3amaum — 30 Oaywios.

HUroro 20+30=50 6aymioB.

Oo011ee KOJIMYECTBO OAJUIOB MO TUCIMILIMHE 32 TEKYIIUH KOHTPOJIb M MPOMEKYTOUHYIO aTTectaruo: 50+50=100 6ayios.
CooTBeTcTBHE OANIOB U OIICHOK:

Jns sx3amena:

86-100 — oTinyHO

71-85 — xoporiio

56-70 — y1OBICTBOPHUTEILHO

0-55 — HEyHOBIETBOPUTETHHO

4. OIEHOYHBIE CPEJACTBA, IOPAJOK UX IPUMEHEHUA U KPUTEPUU OLIEHUBAHUA

4.1. OIEHOYHBIE CPEJCTBA TEKYIIEI'O KOHTPOJIA

4.1.1. Ycrublii onpoc. Tema 1. JInneiinas anredpa. Tema 2. BekTopHast anreopa. Tema 3. AHanuTH4eckasi
reoMeTpus Ha IiockocTu. Tema 4. AHanuTHYecKasi reoMeTpus B npocrpancTee. Tema 5. KommniekcHble ynciaa.
Tema 6. Beenenue B anaau3s. Tema 7. Iudpdepennuanbroe ucuuciaenue pynkuunii onnoii nepemenHoii. Tema 8.
HNHTerpanbHoe ncyuciaeHue GpyHkuuii onHoii nepemennoii. Tema 9. Iludpepenunannnoe ucunciaenne GpyHKumii
HeCKOJbKHUX nepeMeHHbIX. Tema 10. UHTerpajibHoe ucuncienne GyHKIUI HeCKOJIbKUX NepeMeHHbIX. Tema 11.
Auddepenunanbubie ypapuenus. Tema 12. Psigbl.

4.1.1.1. llopsaaok npoBefeHUs: M NPOLEAYPA OLIEHUBAHMS.

VYCTHBIN OIpOC TPOBOJWTCS HA TPAKTHUECKHX 3aHATHAX. OOywaromiuecsi BBICTYHAIOT C JOKJIAIaMH, COOOIIEHHUSIMH,
JIONIOJTHEHUSIMY, Y4YacTBYIOT B JHMCKYCCHM, OTBEYAlOT Ha BONpPOCH! mpemnogasarens. OLieHUBaeTCs YpOBEHb JOMalIHEH
MOJTOTOBKA II0 TEME, CIIOCOOHOCTb CHCTEMHO M JIOTHYHO H3JIaraTh MaTepHuall, aHaIM3UpOBaTh, (HOPMYJINPOBATH
CO6CTBCHHyIO MO3MUIHI0, OTBCYATh HA JOMMOJIHUTECIIBHBIC BOIIPOCHI.

4.1.1.2 Kputepuu oneHMBAHUS

17-20 6anj10B CTABUTCH, €CJIH 00yUAIOLIUIACS:

B oTBeTe KaueCTBEHHO PACKPBUI cojepikaHue TeMbl. OTBET XOPOIIO CTPYKTYpHpOBaH. IIpekpacHO OCBOCH MOHSTHHHBIN
anmapart. [IpoeMOHCTpHpPOBaH BBICOKHI YpOBEHb MOHMMAaHHUs MaTepuana. [IpeBocxomgHoe yMeHne GopMylInpoBaTh CBOU
MBICTIH, 00CYXKIIaTh TUCKYCCHOHHBIE ITOJIOKEHHUS.

14-16 6a110B CTABUTCS, €CJIU 00yJaIOIIMTiCs:

OCHOBHBIE BOIPOCHI TeMBI packpbul. CTPYKTypa OTBETa B LIEJIOM aJIcKBaTHAa TeMe. XOPOIIO OCBOCH IMOHATUIHEIN ammapar.
[IpogeMOHCTPUPOBaH XOPOWIMA YpPOBCHb ITOHMMAaHHS MaTepuaia. Xopollee yMeHue (HOpMyIHpOBAaTH CBOH MBICIHH,
00CY)KIaTh TUCKYCCUOHHBIC MOJIOKCHUS.



11-13 6anj10B CTABUTCHA, €CJIH 00yUAIOIIUIACS:

Temy wactuHo packpbil. OtBeT ciabo CTpyKTypupoBaH. [IOHATHHHBIA ammapar OCBOGH dYacTW4yHO. [loHmMaHue
OTJIENFHBIX TTOJIOKEHUH M3 MaTepualia Imo TeMe. Y TOBICTBOPHUTEIbHOE YMEHHE (HOpMYyIHNPOBATH CBOM MEICIH, OOCYXIaTh
JVICKYCCHOHHBIC TTOJIOKEHS.

0--10 6a/1JI0B CTABUTCS, €CJIH 00yUaKOIIHiiCs:

Temy He packpbul. [IoHATHIHBIN ammapaT OCBOEH HEYJIOBIETBOpUTENbHO. [loHMMaHHe MaTepHania (parMeHTapHOE WM
otcyrcTByeT. Heymenue GpopMynupoBaTh CBOM MBICIH, O0CYXKIATh TUCKYCCUOHHBIC TOJIOKCHUS.

4.1.1.3. ConepsxaHne OLECHOYHOI'0 CPeACTBA

1 cemectp.

Tembr 1-4.

Bompocsr:

. ChopmynupyiiTe npaBuia BEIMHUCICHHS ONPEACIUTEICH BTOPOTO MOPSAAKA.
. ChopmynupyiiTe npaBuia BEIMHUCICHHUS ONPEACIUTENCH TPETHETO MOPAIKA.
. Kakue snemenTapHbIie ipeoOpa3oBaHms MAaTPHI] BB 3HaeTe?

. Kakas matpuia Ha3pIBaeTCs €qMHUIHOI?

. Kakne MeTonp! pemeHns cCucTeM JINHEHHBIX YpaBHEHUH BB 3HaeTe?

. Jaiite onpeneneHue BEKTOpaA.

. Uro Ha3bIBaeTCs CKaJSIPHBIM IPOU3BEICHUEM BEKTOPOB?

. Uto Ha3bpIBaeTCsI BEKTOPHBIM IIPOU3BEIEHIEM BEKTOPOB?

. UTo Ha3BIBACTCS CMCIIAHHBIM IMPOU3BEACHUEM BeKTOpOB?

10. HazoBuTe ycnoBue napauieTbHOCTH U MEPIEHANKYISIPHOCTH JIBYX MPSMBIX Ha MIIOCKOCTH.
11. daiiTe onpepeneHne OKpy>KHOCTH, DILTHUIICA, TTAPa0OIIbI, TUIIEPOOJIBL.

2 cemecTp.

Tembr 5-8.

1. KakoBa reomeTprueckasi HHTEpPIpETays KOMIUIEKCHOTO Yuciia?

2. KakoB anropurtm nepeBoja KOMIUIEKCHOTO YHCIIA U3 areOpandeckoi (POpMbI B TPUTOHOMETPHIECKYIO?
3. lafiTe onpeneneHue orpaHIICHHON (DYHKIIAH.

4. TaiiTe onpeaencHAE TEPHOANICCKON (PYHKITUH.

5. Jlaiite onpeneneHue 4eTHOM (hyHKIUH.

. Naiite onpeesneHue npeaeia GyHKIUA B TOUKE.

. Jlaiite onpeneneHne NPOU3BOAHON (QYHKIMU B TOUKE.

. KakoB MexaHu4eckuii CMBICI TIPOU3BOIHON?

. IIpu kakoM yciioBuM QyHKIHS BO3pacTaeT Ha MPOMEKYTKe?

10. Chopmynupyiite Teopemy Jlarpamxa.

11. Jla¥ire onpeneneHne HEONPEIEIICHHOTO HHTETpaa.

12. Kakast ¢pyHKIUS Ha3bIBAaCTCA PAllMOHAIBHOM?

13. B xakoMm city4ae paioHanbHast ApoOb Ha3bIBAETCS MPABMIILHON?

14. Kakue paunoHaJIbHBIE IpOOH HA3bIBAIOT 3JI€MEHTapHBIMH?

3 cemecTp.

Temsbr 9-12.

Bompocsr:

. JaiiTe onpenesneHue 4acTHOM IPOU3BOIHOM.

. Uto Ha3bIBaeTCs TpagueHTOM?

. Ha3oBuTe OCHOBHBIE IPUIIOKEHUS JBOMHBIX UHTEIPAJIOB.

. Ha3oBuTe OCHOBHBIE IPUIIOKEHUS TPOUHBIX UHTEIPAJIOB.

. Kakoe ypaBHeHHe Ha3bIBaeTCsl OOBIKHOBEHHBIM AN depeHIINAIbHBIM YpaBHEHUEM ?
. UTo Ha3pIBaeTCs MHTETPANIbHOM KPUBOH AN HepeHIINaIbHOTO ypaBHEHNS?
. Kakue npu3Haky cX0AMMOCTH YUCIIOBBIX PSIJIOB C MOJOKUTEIBHBIMH WICHAMH BbI 3HaeTe?
. Kaxoii psig Ha3bIBaeTCst TapMOHUYECKUM ?

. Ilpn KakoOM yCJIOBHH CXOAMTCS T€OMETPUUECKHI psin?

10. JlaiiTe onpeneneHne 3HaKOYEPELYIOMIErocs psa.
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4.1.2. KourpoJsnHas pagora. Tema 1. Jluneiinasi anreopa. Tema 2. BekropHas anreopa. Tema 3. AHajaurudeckasi
reoMerpusi Ha miaockoctu. Tema 4. AHanuTHYecKasi TeoMeTpus B npocTpaHcTBe. Tema 5. KomniekcHble yncia.
Tema 6. Beenenue B ananus. Tema 7. {uddepenunanbHoe ucuncienne Gpynkuuii ogHoii nepemennoii. Tema 8.
HNuTerpanbHoe ucyucieHue pyHkuuii ogHoii mepemennoii. Tema 9. /IluddepenunanbHoe ucuuciaeHue pyHKomii
HecKOJbKHX NepeMeHHbIX. Tema 10. MHTerpanbHoe ucunciaeHue GyHKIMIA HecKOJIbKUX mepeMeHHbIX. Tema 11.
Juddepenunanbubie ypapHenns. Tema 12. Pagbl.

4.1.2.1. Ilopsinok NpoBeaeHNsI M NMPOLEAYPA OLIEHUBAHMS.
KonrponbHast paboTa NMpOBOIUTCS B Yachl ayIUTOpHON paboTbl. OOyuarompecs MOIYYalOT 3aJaHMs VIS MIPOBEPKH
YCBOGHUsI TIPOHIEHHOT0 MaTepHana. PaboTa BBIIOJIHAETCS B MUCbMEHHOM BHUJIE U cllaéTcs npernogaBarento. OneHnBaloTCs



BIIQJICHHE MATEPHAIOM IO TeMe padOThl, AHATUTHYECKHE CIIOCOOHOCTH, BIAJCHHE METOJaMH, YMEHHUS W HaBBIKH,
HEOOXOAUMBIE JIJISI BBIIIOJTHEHUS 3aJaHHH.

4.1.2.2 Kputepun oueHUBaHUS

26-30 6a,1J10B CTABUTCS, €CJIH 00yJaAIOIIUIACS:

[IpaBuibHO BBINOJHUI Bce 3aAaHud. IIpogeMOHCTpUPOBAN BBICOKUI YpOBEHb BilaleHus MarepuanoMm. IIposBieHsbl
MIPEBOCXOIHBIC CIIOCOOHOCTU MPUMCHSITh 3HAHWS U YMCHHUS K BBIMOJIHCHUIO KOHKPETHBIX 3aTaHHIH.

21-25 6aJI0B CTABUTCS, €CJIH 00YyYAIOIIUiiCs:

[IpaBUIBHO BBIMOJHWI OOJIBIIYIO YacTh 3aJaHuil. [IpUCYTCTBYIOT He3HauuTeNnbHBIC OIMMOKH. [IpomeMoHCTpUpOBaH
XOpOIIMA YpPOBEHb BIAJCHUSA MarepuajoM. I[IpOsSBICHBI CpEIHUE CIIOCOOHOCTH NPUMCHATH 3HAHUS M YMEHHUSA K
BBITIOJTHCHUEO KOHKPETHBIX 3aTaHHH.

17-20 6a110B CTaBHUTCS, €CJIM 00yJaroIuiics:

3amaHds  BBHIIOMHWI Oojiee YeM  HAIOJIOBUHY. [IpHCYTCTBYIOT cepbE3Hble OmUOKH. IIpoaeMoHCTpHUpOBaH
YAOBJIETBOPUTEIHHBIN YPOBEHB BIaleHH MaTepuaioM. [IposBieHsl HU3KHE CITIOCOOHOCTH NMPUMEHSTh 3HAHHUA H YMEHHS K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

0--16 6a/1JI0B CTABUTCS, €CJIH 00yYaKOIIHIiCs:

3amaHds  BBIIOJIHAI MEHEe YeM HaloJIoOBUHY. [IpoJeMOHCTpUPOBAH HEYAOBICTBOPHUTEIBHBIA YpPOBEHb BIIAJACHUS
MaTtepuasoM. [IposBIeHBI HEZOCTATOYHBIC CIIOCOOHOCTH INPHMEHSATh 3HAHWSA W yYMEHHUS K BBIOJIHEHHIO KOHKPETHBIX
3a/1aHui.

4.1.2.3. ConepsxaHne OLlECHOYHOI'0 CpeACTBa

1 cemecTp.
Tembl 1-4.
Bapuanr 1.
3 2 3
1. BBIYHCIINTE ONpeIeuTeNns TpeThero mopsaaka D 2 1/,
1 4 2
) -2 4 4
2. Haiitu npousBeneHue Matpul, 4 = , B =
7 -4 2 5
2 3
3. Beruucnuth 00paTHyto MaTpuily B = ) &

2Xx -3y +z =2
4. Pemmuth cHCTeMy MHEHHBIX ypaBHeHnit ¢ X +Dy -4z =-5.
4x +y -3z =-4

5. Haiitu moniaas TpeyroibHUKa, IOCTPOEHHOTO Ha 33JaHHBIX BEKTOPAx a= 1,61); b= (2,-1-2); c= 111).

6. Haiiti yron Mexay 3afaHHBIMU TIPAMBIME X+3Y+5=0, 2x-y+6=0.
7. llpuBecTr ypaBHEHHE K KAHOHHMYECKOMY BUY U ONPEIEIIUTh BUJl KPUBOM BTOPOTO MOPSIKA
3x2+10xy+3y?-2x-14y-13=0.

Bapuanr 2.
1 2 3
1. BeI4ucIuTh OnpenenuTens TPEeThero mopsaKa 2 3 1.
1 4 2
3 -2 3 4
2. Haiitn mpousBeneHne MaTpur, 4 =— , B = .
-4 25
1 4

3. Beraucmute o0paTHyoo MaTpully B =

2 5
X =3y +z =0
4. PemmTh CHCTEMy JIMHEHHBIX ypaBHeHmiis X +5y -4z =-5.

4x +8y -3z =1



5. HaiiTi mnowmaap TpeyrojibHUKa, HIOCTPOEHHOTO HA 3aJaHHBIX BEKTOpax E = (2;6;1); Z) = (_3;_1;_2); E- = (];1;0) .

6. Haiiti yromn Mexxay 3aganHbIMy TpsamMbeiMu 2X+Y-1=0, 2x-5y+2=0.
7. llpuBecTr ypaBHEHHE K KAHOHMYECKOMY BHIY U OTIPEIEITUTE BUI KPHBOM BTOPOTO TOPSIIKA
16X - 9y? -64x - 8y +199=0.

2 cemecTp.
Tembr 5-8.
Bapuanr 1.

—1+i

1. Berancnuts g

Vx+1
lg(2+x)

2. Haiitn obnacts onpeneneHus QyHkoun Y =

3. MccnenoBath (GyHKIIMIO HA YETHOCTb H HEUETHOCTh, OPAHHUCHHOCTD, IEPHOTHIHOCTh f (X)) = 3

. \/B5x+1-4
4. Haiitn npezen ¢pyrkipn B Touke 1M —-——— .
x—3 X—3

5. Beluucnurs npou3Boanylo: Y = (3X2 - X) Inx.

- b y 2X +10g4(7 - X) arccos(5x + 3)
. BBIYUCIIUTh IPOU3BOJHYIO (DYHKI U = ﬁ 3 - - ..
X+4 x-1

3
X
7. UccnenoBaTh GyHKIHUIO C HOMOIIBIO IPOM3BOJHOM M MOCTPOMTE €€ Tpahuk ) = 7
—X

8. Brruncnute HeonpeaeneHHbIil HHTerpal ICOSZ 3xdx .

a2

T 2
9. BEIYUCTUTE OTIpeIeIeHHBIN HHTETPa IX tg “X dx.

0

Bapmuanr 2.
1. Boranciuts v — 7 + 241 |
1
2. Haiitu o6nacts onpenenenus QyHkuu y = ———— + /X + 2.
lg(1-x)
2X
3. UccnenoBarh (hyHKIUIO HA YETHOCTHh U HEYETHOCTh, OTPAHUIEHHOCTD, IEPUOMIHOCTh f (X) = .
X“+1

lim x”ctg 2
4. Haiitu ipenen yHKIIUU B TOUYKE . .
peie Oy x>0 §In 3X

5. Belunciuts npousBognyto: Y = (X3 + 2X) COS X.

. 2
6. Berunciuts npou3Boanyto Gpyakuun: Y = SIN 3 (tg 2X) +t— (3X + 5) . e4X.
3+ cos(2x)

2X
X2 +1

7. ViccnennoBath (hyHKIIUIO C TIOMOIIBIO TPOM3BOAHON M IOCTPOUTH ee rpaduk Y =

8. BeluncnuTe HeonpeaeneHHbI HHTerpal jsin 2 5xdx .



T

.4 X
9. BBIYUCIUTD ONPEICIICHHBIN HHTETPal jsm 4 E dx.
0
3 cemecTp.
Tempbr 9-12.
Bapuanr 1.

2 4
1. Beraucnuts yacTHBIE IPOU3BOIHBIE IEPBOTO MOPSIAKA Z = In(x Y+ Xy ) .

2. Haittu nponssoanyio nesroit gpynxmn 3X + 6y > +4z° —sin(x® +y? +z%) =0..
3. BBIUUCTUTE ABOMHON HHTETpAIT:

nydxdy, G: y=0,x=1y=x
G

4. Pemmmnts muddepeHImaibHoe ypaBHEHIE x® y” +X? y’ =1

00
n+1 1
5. HccnenmoBats Ha CXOAUMOCTS PsiT Z (— 1) —.
n=1 \/ﬁ

Bapuanr 2.
1. BBIYHCIHUTH YaCTHBIC TIPOM3BOIHbIC IEPBOTO Mopsiaka Z = tg (X2 Yy + Xy 4) +V.

2. Haiitn mpousBoaHyI0 HesIBHOW QyHKIMH X + 6y2 —4Z3 —cos(X+ y2 + 22) =0..

3. BbIUuCIUTh ABOMHON HHTETpAIT:

ﬂ(x—y)dxdy, G: y=x%y=1.
G

4 [—
4. Pemnts nuddepennmansroe ypapaerne Y T ; y= 3
X

5. Uccnenosars Ha CXOMMOCTb PJl g(— 1)n+l ﬁ :

4.2. OLIEHOYHBIE CPEJICTBA IPOMEXYTOUYHOMN ATTECTALIAU

[o mucrmIUIMHE MpeaycMOTpeH 3k3aMeH B 1, 2, 3 cemectpax. OHU poXOoIAT TO OmreTaM. B kaxxqoM OuieTe comepKuTcs
OJIMH TEOPETHUYCCKUHA BOMPOC W OJHA 3a/1ava. JK3aMeH MPOBOJUTCSA B YCTHOH, MHCHMEHHOMN WM KOMIIBIOTEPHOU (opme.
OreHUBaeTCA BIIAJICHUE MaTepUAlIOM, €ro CHCTEMHOE OCBOCHHE, CIOCOOHOCTh MPUMCEHSTH HYXKHBIC 3HAHHS, HABBHIKA U
YMCHHUS TIPU aHAJH3€ MPOOJIEMHBIX CHTYallli U PEIICHUN TPAKTHUSCKUX 3aaHnH.

4.2.1. YcTHBIH UM NHCLMEHHBIH 0TBET HA BOIPOC

4.2.1.1. Ilopsinox npoBeJeHUs] M MPOLEAYPA OLleHUBAHUS.
VY CTHBIN WM NUCbMEHHBIM OTBET HA BOIIPOC HAIIPABJICH HA IIPOBEPKY 3HAHUN OCHOBHBIX Pa3/e/IOB MATEMATUKH.

4.2.1.2. Kpurepuu onleHUBaHMA.

17-20 6anj10B CTABUTCHA, €CJIH 00yUAIOLIUIACS:

B oTBeTe KadecTBEHHO PAacKphUI coiepikaHue TeMbl. OTBET XOpOMIO CTPYKTypHupoBaH. [IpekpacHO OCBOCH IMOHATHHHBIN
anmapart. [IpoleMOHCTpUPOBaH BEICOKUH YPOBCHb MOHMMAaHUS MaTepuana. [IpeBocXogHOe yMEeHHE (OPMYIHPOBATh CBOU
MBICTIH, 00CYKIIaTh TUCKYCCHOHHBIE ITOJIOKEHHUS.

14-16 6a110B CTaBHUTCS, €CJIU 00yJaIOIIMTiCs:

OCHOBHBIE BOIPOCHI TeMBI packpbul. CTPYKTypa OTBETa B LIEJIOM aJicKBaTHAa TeMe. XOPOIIO OCBOCH IMOHATUIHEIN armapar.
[IpogeMoHCTPUPOBAaH XOPOWIMH YpPOBEHb ITOHMMAaHHS MaTepuayia. Xopolee yMeHue (OpMyIHpPOBATH CBOHM MBICHH,
00CyX1aTh JUCKYCCHOHHBIE TIOJIOKEHUSI.

11-13 6anj10B CTABUTCHA, €CJIH 00yUAIOLIUIACS:

Temy wactuuHo packpsil. OtBer ciabo cTpykTypupoBaH. [IOHATHMHHBIA ammapar OCBOGH dYacTu4yHO. [loHmMaHue
OTIETHHBIX MOJIOKESHUH U3 MaTepuaja 1mo TeMe. Y IOBIETBOPUTEIbHOE YMEHHE (hOPMYIHPOBATh CBOM MBICIH, 00CYXIaTh
JTIUCKYCCHOHHBIC TIOJIOKEHUSI.

0--10 6a/1/10B CTABUTCSH, €CJIM 00yJAIOLINTiCS:



Temy He packpbul. [TOHATHIHBIA ammapaT OCBOSH HEYAOBIETBOPUTENbHO. [loHMManne MaTepuana (GparMeHTapHOe WIIH

oT

cyrcTByeT. Heymenne hopMymupoBaTs CBOM MBICIH, 00CYXIaTh AUCKYCCHOHHBIE TTOJIOKCHUSL.

4.2.1.3. OueHo4HbIe cpeCTBA.
Bonpocs! AJ151 yCTHOT0 HJIM MHCHMEHHOT'0 0TBETAa:
1 cemectp.

1.

0 3O\ U1~ Wi

9
10
11
12

JlelicTBUS HaJ MaTpULIAMU.

. Onpenenutenu. Mx cBoiicTa.

. Pemienue cucreM JIMHEHHBIX YpaBHEHUM.

. Ilonsartue Bekropa. Oneparuu Haa Bekropamu. KoopauHaTel BekTopa.

. CkansipHOE MPOU3BEICHUE BEKTOPOB.

. BexTopHOe npousBeieHIe BEKTOPOB.

. CMmemaHHOE TPOM3BEICHNE BEKTOPOB.

. YpaBHEeHUsI IPSAMOM HA IUVIOCKOCTH. YTOJI MEXAY NPSIMBIMU. PaccTosiHUE OT TOUKH 10 TIPSAMOH.
. KpuBble BTOporo nopsiaka Ha MIOCKOCTH.

. YpaBHEHHS IIIOCKOCTH. Y TOJI MEXKIY IUNIOCKOCTSIMH. PaccTosiHNE OT TOUKHM 10 TNIOCKOCTH.
. [Ipsimas B mpocTpaHCTBeE.
. [ToBepXHOCTH ¥ KPUBBIE B IPOCTPAHCTBE.

2 cemecTp.

O 0NN~ WN B

10
11
np
12
13
14
15

. Anrebpandeckasi popmMa KOMIUIEKCHOTO YHCIIA.

. Tpuronomerpudeckas GpopmMa KOMIUICKCHOTO YHCIIA.
. MoHoTOHHBIE DYHKLINY.

. OrpaHnYeHHbIE U HEOTPAaHUYECHHbIE (YHKIHH.

. UeTHbIe 1 HEYSTHBIE (DYHKIIUH.

. Ilepuoanueckue GyHKUUH.

. Ilpenexn nociaen0BaTeIbHOCTH.

. Ilpenen GyHKIUH B TOUKE.

. BeckoHeuHO Majble QyHKLIHH.

. HenpepreBHOCTD hyHKIIMH B TOUKE

. Ormpeznesnenue NPOU3BOAHOW.  YpaBHEHHs KacaTeJIbHOW M HOpMaiu. HempepblBHOCTh (QYHKIMH, HMEIOIIEH
OU3BOJHYIO.

. [Ipon3BoiHAst CYMMBI, IPOU3BENICHNS K YacTHOTO. [Ipon3BOIHAS CIIONKHOM (DYHKIIHH.

. Duddepennuan. Cesa3p auddepeHipana ¢ mpou3BOIHOM.

. Teopema ®@epma. Teopema Pomnsa. Teopema Jlarpanxka

. Bo3pacranue u yObiBaHue GyHKIIMM Ha TpoMexyTke. Heobxomumoe ycioBue skcTpemyma. JlocTaTouHbIe YCIOBHS

MakCMMyMa U MUHHUMYMa.

16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.

[IpuMeHeHne BTOPOI MPOU3BOIHON AJIS1 OTBICKAHHSI SKCTPEMYMOB.
Bremyxieie gynkmum. Toukn neperuda.

AcUMITOTEI.

ITepBoOOpa3Hast M HEONPEACIEHHBIH HHTETPAL.

HHTerpupoBanue noaCTaHOBKOM.

. IHTErpupoBaHue 1o 4acTsm.

WuTterpupoBaHne pauMoHadbHbIX ()yHKIHUH.

WurerpupoBanue nppauuoHaibHbIX (QYyHKIHUI.

WHTerpupoBaHue TPaHCUEHICHTHBIX ()YHKITHH.

Onpenenennsiii uaTerpain. ®opmyna Hetorona JleiiOuuna.
WuTerpupoBaHue 1o 4acTsIM B ONPEAEICHHOM UHTErpaie. 3aMeHa IEpEMEHHON B ONpEeAEeIeHHOM UHTErpae.

3 cemecTp.

Oo~NouoThk,wnN —

10
11
12
13
14
15

Yactasre npousBoansle. uddepennnan GyHKINT HECKOIBKAX EPEMEHHBIX.
ITpousBosHas CIOXKHON (HYHKIIMH HECKOIBKHUX MEPEMEHHBIX.
IIpousBonHas no HanpaBieHUIo0. ['pagueHT.

JuddepenunpoBanme HessBHON QyHKINU.

JIBOIHBIE UHTETPAJIBL.

TpoliHble HHTETpAJIBI.

IIpmino>xxeHus: ABOMHBIX U TPOHHBIX UHTErPAJIOB.

YpaBHEeHUS ¢ Pa3ACIAIOLMMUCS IEPEMEHHBIMU.

OmHOpOIHBIE YPaBHEHUSI.

. JIuneiinbple ypaBHeHus. YpaBHenue bepuysim.

. YpaBHeHHs B OJHBIX Ju(depeHmanax.

. YpaBHeHUs, HE PA3pEIICHHbIE OTHOCUTENBHO IPOU3BOJAHOM.

. AnddepenHnpansable ypaBHEHUs], 0Ty CKAIOIINE TOH)KEHHE TTOPSI/IKa.
. JIuHeiiHble ypaBHEHUS N-TO NOPSAKA.

. IIpu3Haku cXOIUMOCTH YUCIOBBIX PSJOB C MOJIOKUTENbHBIMU UICHAMH.



16. 3nakouepemyronrecs psasl. AOGCOIIOTHAS U YCIIOBHAS CXOAUMOCTb.

4.2.2. Pelienne 3aga4n.

4.2.2.1. Ilopsigoxk npoBeeHHs H MPOLEAYPA OLeHUBAHUS.
[pemararorcs 3anayu Ha IPOBEPKY YMEHHUH peIlaTh THIIOBBIC 3a1a41 MAaTEMaTHKH.

4.2.2.2. Kpurepuu oneHUBAHNS.

26-30 6aJ1710B CTAaBUTCH, €CJIM 00YYAIOIMMCSI:

3aaHue BBINOJIHEHO MOJHOCTBIO U NMPABHIIBHO.

21-25 6ansioB cTaBUTCS, €CJIH 00YIAKOIIMMCS

3ajaHue BBINOJHEHO IIOJHOCTBIO, HO HET JOCTaTOYHOro oOOCHOBaHWs. Mim mpu BepHOM pEIICHHH JOIyIIeHa
BBIYHCIINTENbHAS OIINOKA MIIM HEIOYET, HE BIMIONINI HA IPABUIIBHYIO ITOCIIEI0BATEIBHOCTD PACCyKICHUI.

21-25 6anjoB cTaBUTCH, €CJIH 00yHAOIIMMCS S

3agaHue BHITOTHEHO YaCTUYHO MM C (DAKTHYECKUMH U BBIYUCIUTEILHBIMH OIMINOKAMH.

0-16 6a1710B CTABHTCS, €CJIM 00YUAIOLIUMCS:

3agaHue HE BHIMTOJIHEHO HIIM BBIIIOJIHEHO C OOJIBIINM KOJIMYECTBOM (DPaKTHUECKUX M BBIYHCIUTEIBHBIX OIIHOOK.

4.2.2.3. OneHo4HbIE CpeCTBA.

1 cemecTp:
1 3 -2 0
11 3-2
1. Beiuucnute onpenenuTens:
2 1 -3 0
3 4 5
234 2 -2
2. Haiitu 184~ B eem A=|-101 0 2
213 -4 2
2 -2
4-25 1-1
3. Haitru A-B—2C , ccm 4= ,B=-1 2 ,C=
-31 2 -1 2
3 7
2Xx -3y +z =2
4. Pemure cucteMy ypaBHeHHH MeTonoM Kpamepa X +5y -4z =-5
4x +y -3z =-4
X +2y -3z =8
5. Pemute cucremy ypaBHeHuit metogom ["aycca 2x -y 4z =-1
X +y -2z =5

6. Ilausl Bektopbl a=(2,-3) 1 b=(4,7). Haiitu @& X D u mny sexropa b.

7. Mansl BepumnHbl TpeyroasHuka ABC: A(4,-1,1), B(-6,1,3), C(-4,3,3). Haiitu anmunay croponst AC.
8. Jlans! BepmmHs! Tpeyronsauka ABC: A(4,-1,1), B(-6,1,3), C(-4,3,3). Haiitu yrox mexny ctoponamu AB u BC.
9. laHBI ypaBHEHUS PSIMBIX |1 CAX+ 3y —-1=0mu |2 13X — Y+ 2 =0. Haiiti yron Mex 1y STHMH IPSMBIMA.
10. dansr 2 Touku P(3, 1) u K(-4, 3). CocTtaBuTh ypaBHEHUE NPSIMOWA, MPOXOASIICH depe3 Touky (1, 0) mepreHauKyIspHo
BekTopy PK.
11. CocraButh ypaBHEHHE IUIOCKOCTH, mpoxoasmeid depes T. M (1, 2, 1) mNepHeHAUKYIAPHO MPSIMOI
Xx-=2 y+1 z-1
3 2 1
12. Hanmcath ypaBHEeHUe NpsIMoi, npoxosuieit yepe3 1. M (0, 2, -3):
a) NEepIEeHIUKYIISIPHO IUIOCKOCTH -2X+3y+52+1=0.
a) mapaJuleNIbHO IIIOCKOCTH -2X+3y+52+1=0.




@+2i)f° @i
(3+2i)° —(2+i)

14. Berancnuts fi/(z + 2i)2 (— \/§ + i).
1-i

13. Beruucinutb

15. Beraucnuts 3

2 cemecTp.
3x-1
13. Haiitu o6nacts onpenenerHus QyHknun Y = .
5X+6
I' v2x+ -1
14. Haiitu npenen: Vo+x —2
. ma+5xmn@
mq >
X
15. Haiitu npenen: ” th
. 3X— 2,
Ilm —) 2x-1
16. Haiitu npenen: x-= 3X + 4
2X

17. UccnenoBath (GyHKIMIO Ha HEIPEPBIBHOCTh ) = 5 .
x“ -1
1. Haiitn mpousBoanyro ¢pyHkmun Y = X +3x% —2x+1

2. Haiitu npoussoznnyto dynkuuu Y = tgX - Sin X

3. Haiitu skctpemy™m ¢yHKImm Y = X3 —3x

1 3
4. Haiiti npousBojHyto GpyHKumu Y = f’/;-p ———+ 4
X X

5. Haiitu nponsBoanyto pyHkimu Y = sin 3 fg—.
X

6/x

6. Haiitn skctpemym ¢yHKImn Y = ———
X+2

dx
7. BeluMcnuTh HEONpPEIENeHHbIN HHTErpajl I— .
V5x -2
8. BeIuHCIuUTh OINpe/iesIeHHBIN HHTEeTpal J. xe *dx.
0

1

2
o X
9. BEIYUCITUTE HEONPEAeTICHHBIN HHTETPa JXG dx.

7
10. Beraucauts onpezieeHHbI HHTerpal J X COS XdX .
0

11. Beruncnaute HeONpeAEIEHHbIH HHTErpal

I o™

12. BeraucianuTs OnpeeNIeHHbIN HHTErpal I X sin xdx .
0
1

13. BeruncauTe HEONpEeAEIEHHbIH HHTErpal J. e — dx.



1

14. Beruucauts OnpeeneHHbI nHTerpan J. xe2*dx.
0

3 cemecTp.

/ /
Zon 2y z=sin(2xy® +x*y*)..

1. Haiftu yacTHbIe IPOU3BOHBIE

2.2 ox +3y° +42° —In(x* +y* +2%) =0
2. Haiitu yacTHbI€ IPOU3BOIHBIE Y, :

/
Z Z _ or 4.,3
3. HaiiTi 4acTHbIC MPOM3BOAHbIE © = ) . z =sin(x"y"). }

/ / 2.2 2
Z , Z 3 55 XEHytezt
4. Haiitn yacTHBIE IPOM3BOAHEIE 7 . 4x"+8y—-17" +e 0.

/ /
Zi1 2y z=cos(1-6x’y* +xy).

1 Vi 1l
v Zy 1Ly 7=00s(1—6x3y* + xy).

5. Haittu yacTHbBIE IPOU3BOAHBIE

6. HaiiTi yacTHBIE IPOU3BOIHBIE

\l

. Haiit nponssosmyto HesBHOM dynkman 3X + 6y2 +473 —Sil’](X2 + y2 + 22) =0.

8. NsmenuTh TOPAA0K MHTETPUPOBAHNA B }IBOI/IHOM MHTErpaie:

1 —-¥+
Idy I Flx y)dx
1

9. BErucnuTh ABOHHON HHTETpAI:

ﬂxydxdy, G: y=0,x=Ly=x
G

10. Pemuts ypaBHEHHUE y” = x> +sin2x.

11. PemuTh OHOPOJHOE ypaBHEHHE BTOPOTO MOPA/IKA C IOCTOSHHBIME Kodddummentamu: YY" —3Yy' +2y =0.
12. Pemuth ypaBHEHHE y”/ = X+COS3X.

13. PemuTh 0HOPO/IHOE ypaBHEHHE BTOPOTO MOPS/IKA C MOCTOSHHBIMU Koo duimentamu: YY" —6Yy' +8y =0.
14. Pemuth ypaBHEHHE y”’ =X +e*+2.

15. Pemnth OTHOPOJIHOE YpaBHEHHE BTOPOTO MOPsAKA C MOCTOSHHBIMU K03 duiineHTamu: y" - 7y’ +10y =0.

16. Pemuts ypaBHEHHUE y” = X? +2C0s 3X.

17. Pemmth 0OTHOPOIHOE ypaBHEHHE BTOPOTO MOPSAKA C MTOCTOSHHBIMU K03 duiimeHTamu: y” —5y' + 6y =0.
> 5

on
n=1 2 .

18. HccnenoBath psii Ha CXOAUMOCTh

= n+1
z 4n + 1

19. HccnenoBars 3HaKOYEPEYFOLIMMCS PAJI HA CXOAMMOCTh =1

>

n=1 n+1

20. UccnenoBaTh psij Ha CXOANMOCTD

= n+l 1
2.y Jsn+1

21. ViccnenoBath 3HAKOYEPENYIOMIMICS PSA HA CXOAUMOCTh "=l

i_

22. ccnenoBaTh psiji HA CXOAUMOCTE "= 1
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