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1. Heau u 3212494 AUCHUILIMHBI

MaremaTuka SIBAS€TCA CPEACTBOM pPEUICHUS NPUKIAAHBIX 331a4 M YHUBEPCAJIbHBIM SI3BIKOM
HAyKH{, a TaK)Ke YacThio O0Iel KyJabTypbl uenoBeka. [loaromy maremaTnueckoe oOpa3oBaHue cle-
JyeT paccMaTpHUBaTh KaK BaXXHYIO COCTABIIAIONIYIO (DyHIaMEHTAIbHON MOJArOTOBKU OaKalaBpOB.

Lesabl0 MaTeMaTH4yeckoro o0pa3oBaHus OakanaBpa sIBIsIETCS: 00y4eHHE CTYACHTOB OCHOBHBIM
MOJIOKEHUSAM U METOJaM MAaTEMAaTHKH, HaBbIKAM IOCTPOCHHMS MAaTEMATHYECKUX JOKa3aTelIbCTB ITy-
TEM JIOTUYECKUX PACCYKIICHHM, METOAaM PEIIeHH 3a/1a4. ITOT KypcC BKIIOYAET JUHEHHYIO anredpy,
aHAJIUTUYECKYI0 TeoMeTputo, nTuddepeHranpHoe ncuucieHne GyHKIUM OJHOW U HECKOJIbKUX Iie-
PEMEHHBIX, MHTETpaJbHOE HcUucieHue, auddepeHnnanbuple YpaBHEHUs, YHCIOBbIE M (DYHKIHO-
HaJIbHBIE PsI/ibl, KPATHbIE, KPUBOJIMHENHBIE U MOBEPXHOCTHBIE UHTETPAJIbI, OCHOBBI TEOPUH BEPOSIT-
HOCTEH M MaTeMaTHU4YeCKOW CTATUCTUKH, BOCIIUTAHUE Y CTYAEHTOB MAaTEMaTU4ECKOW KYJbTYpbI
BKJIIOYAET B ce0sl MOHUMaHKe HeOOX0IMMOCTH MaTeMaTHUYEeCKON COCTaBIISIONIEH B 00IIel MOArOTOB-
ke OakanaBpa, BBIPAaOOTKY HPEICTABICHUNA O POJIM MAaTEMAaTUKU B COBPEMEHHOW LMBWIM3ALMU U B
MHPOBOH KYJIbType, YMEHHUE JIOTUYECKU MBICIUTH, OIEPUPOBATH a0OCTPAKTHBIMU OOBEKTAMH U OBITH
KOPPEKTHBIM B YHNOTPEOJICHWM MaTeMaTH4YEeCKUX MOHATHH M CHUMBOJIOB JJISi BBIPQKEHHUS KOJIHYE-
CTBEHHBIX M KQUECTBEHHBIX OTHOILICHUM.

B npenogaBannu MaTeMaTHKH CIEAyeT OOECIIEUUTh pealn3aluio coueTanus QyHIaMeHTaIbHO-
cTH U npodeccnoHanbHOM HampaBieHHOCTH. C 3TON LENbI0 B TUTEPATYPY BKIIOUYECHBI y4eOHBIE IO-
coOusi U y4eOHHUKHU C MPUKIAAHBIMU (MPOPECCUOHANBHBIMH) 3a/1a4aMu, TOJrOTOBIIEHHBIE MIPENo/a-
BaTeIsIMU Kadeaphl; KpOME TOTO, MPEAIOIaraeTcs, 4TO MPernoiaBaTellb paCCMaTPUBAET CO CTY/CH-
TaMM MPUKIAJHBIE 33[]a4H, WUTIOCTPUPYIOIINE IPUMEHEHHE MaTEMaTUYECKUX METOJIOB K MX pellle-
HHUIO.

3agadeii u3y4yeHUs TUCIMILIMHBI SBJSETCS 00yUYeHUE CTYACHTOB OCHOBHBIM MAaT€MaTHYECKUM
METOJIaM, UX 3HAKOMCTBO C PA3JIMYHBIMU MPUIOKEHUSIMHU 3TUX METOOB K PELICHUIO MPAKTHUECKUX
3a/1a4, Jenas Ipu 3TOM YIIOp Ha T€ pa3/ieiibl MaTEeMaTUKH, KOTOPbIE UMEIOT BaXKHOE 3HAYEHUE IS
TOTO WJIM MHOTO MPOQHIIS TOATOTOBKY 0aKaJaBpOB ,CHEIHATINCTOB,MarHCTPOB.

2. MecTO TUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Matematuka oTHOCHTCS K 050Ky 1 0oOIIMX MaTeMaTHYeCKHX U €CTECTBEHHOHAYUHBIX JHUC-
nurTuH. OCHOBOM OCBOEHHUS JaHHOW y4eOHOUM MUCHUIUIMHBI SBJISIETCS MIKOJIBHBIN KypC MaTeMaTH-
KH. DJIEMEHTHI HEKOTOPBIX Pa3IeNioB MaTEMAaTHKH, U3y4aeMbIX B By3e (JIMHeIHas anrebpa, audde-
pPEHIMATIEHOE U MHTETPAIIbHOE UCUUCTEHUs QYHKIIUUA OJTHOM TePEeMEHHOM, aHAIMTUYECKast TeOMeT-
pHsi), 3aJI0’KEHBI B IIKOJILHOM KypCe MaTeMaTUKH; 3HAaHUE 3TUX DJIEMEHTOB 00s3aTeNbHO Kak s
yrIyOJIEHHOTO M3y4YeHUs YKa3aHHBIX pa3/iesIoB MaTEMaTHKH B By3e, TaK M JJII OCBOCHHS TaKHX
pa3enoB, U3y4eHHEe KOTOPHIX MPEIyCMOTPEHO TOJBKO B BBICIIEH mMaremartuke (nuddepeHnnans-
HOE HCcUHCIieHne (DYHKIIMI HECKONBKUX MEPEMEHHBIX, ¢ depeHIInaIbHble YpaBHEHNS, YUCIOBBIC
U (YHKIIMOHAJBHBIE PSJIbI, BEIUUCICHHE YUCIOBBIX XapaKTEPUCTUK CIYYailHBIX BETUYHH, UCTIOb-
30BaHUE MATEMATUYECKUX METO/I0OB 00pa0OTKM CTATUCTUYECKUX JAHHBIX U JAPYTHE).

JlaHHas QUCHUILIMHA SIBISIETCA MPEIIECTBYIONIEH I CIEAYIOIIMX €CTECTBEHHOHAYYHBIX U
o01enpogecCuOHANBHBIX YY€OHBIX AUCIUIUINH, TIPETYCMOTPEHHBIX B YUYEOHBIX IJIaHAX CIICIIUAIb-
HocTel HampaBiieHUs: «CTPOUTENBCTBOY»: HHPOPMAIIMOHHBIE TEXHOJIOTHH, (U3HKA, UH)KEHEPHAS U
KOMITbIOTEpHAs Tpadrika, MEXaHUKA: TEOPETHUYECKAs MEXaHWKa, MEXaHUKa KHUIKOCTH U Ta3a, TeX-
HUYECKasi MEXaHUKA, NHKEHEPHbIE U3bICKaHUS B CTPOUTENLCTBE: MHKEHEPHAsI T€O0JIOTUS U Teoe-
3Ws1, CTPOUTENIbHAS MEXAHUKA, YIIEKTPOTEXHUKA U JIEKTPOCHAOKEHNE.



3. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS MO TUCUMUILIHHE (MOIYJII0), COOTHECEH-

HBIX ¢ HHAUKATOPaAMHU JOCTUKCHUHA KOMIIeTeHIHii

B pesynbpTaTe 0CBOCHUS NUCIUIUIMHBI BRITYCKHUK OakalaBpuara JOJDKEH 00JIaaTh CISIyro-

IMHn O6H_I€HpO(I)CCCI/IOHaJIBHBIMI/I KOMIICTCHIHUAMHA U UHAUKATOPAMU HUX I[OCTI/DKCHI/II\/JIZ

Taoaumal

Koa mo ®I'OC

I/IH)II/IKaT()pLI JOCTHIKCHUSA

IInanupyemsle pe3yJibTaThl
00y4eHMs 110 JMCHHUILINHE
3YB)

Ob6menpodeccnoHalbHbIE

OIIK-1. Crnocob6en
peniath 3a1a4u Mmpo-
beccuoHaNbHOM Jes-
TEJILHOCTH Ha OCHOBE
HCIIOJIb30BAHHS TEO-
PETUYECKUX U TIPAK-
THYECKHX OCHOB
€CTECTBEHHBIX U TEX-
HUYECKHX HayK, a
TaK)Ke MaTeMaTrude-
CKOTI'0 armapara.

OIIK-1.2. PenieHue MHXEHEPHBIX 3a/1a4 C
MTOMOIIBI0 MAaTEMAaTHYECKOr0 armapara BEeK-
TOPHOU anreOphl, aHATUTHIECKOW TreOMETPHUH

OIIK-1.3. Pemenue ypaBHEHHUH, ONMCBHI-
BAIOLIUX OCHOBHBIE (PU3MYECKHE IPOLECCHI,
C TIPUMEHEHUEM METOJOB JIMHEHHOW anreo-
PBl U MATEMATUYECKOTO aHAJIN3a

OIIK-1.4. O6paboTKa pacyeTHBIX M IKC-
MePUMEHTAIBHBIX JAHHBIX BEPOSATHOCTHO-
CTAaTUCTUICCKUMU METOIAMH

OIIK-1.5.
r€OMETPUYECKUX 3aJad rpa@UUYecKUMHU CIO-

Pemienne HH)XCHCPHO-

cobamu.

- 3HATh METOIbl PELICHUS
CUCTEM JIMHEHHBIX anreo-
paudeCKUX  YpPaBHEHUH,
OCHOBBI (D depeHITpO-
BaHUS ¥ MHTETPUPOBAHUS
byHkuii, pemenus aud-
(bepeHIanbHbBIX ypaBHE-
HUN, OCHOBHBIE IIOJIOXKeE-
HUS TEOPUH BEPOSTHO-
CTe M MaTeMaTU4ecKOu

CTaTUCTHUKY;
- yMeTb  COCTaBJIATHb
YpaBHEHUs MPSIMBIX U

KpPUBBIX JMHUH Ha ILUIOC-
KOCTH M B TPOCTPAHCTBE,
IIOBEPXHOCTEH  BTOPOTO
nopsaaka, aAuddepeHuu-
poBaTh M WHTETPUPOBATH
GyHKIIMM OJHOW U He-
CKOJIKUX  IEePEeMEHHBIX
Ha SKCTPEMYM, HCCIeNO0-
BaTh Ha CXOJUMOCTbH psi-
Ibl, HAXOJWUTh YHCIIOBEIE
XapaKTepUCTUKH CITydaid-
HBIX BEJTUYWH;

- BJIaJIeTh METOJaMH BbI-
YHUCIICHUS KPaTHBIX, KpH-
BOJIMHEMHBIX M TOBEpPX-
HOCTHBIX HHTETPAIIOB |
HaBbIKAMU  MPUMEHEHHS
ATUX 3HAHUW K PELICHHIO
3ajjau MEXaHUKH, COIpPO-
TUBJICHUST  MaTepUaJIOB,
apyrux oouienpodeccro-
HAJIBHBIX W CIICIUATBHBIX
JTUCLUIUIMH, BIaJeTh Me-
TOJIaMH  WCTIOJIb30BaHUS
MaTeMaTHYeCKUX  MeTo-
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70B 00paboOTKH 3KCIEepu-
MEHTAJBHBIX JaHHBIX.

4. O0bém UCUMIIMHBI M BUJbI Y4eOHOH padoThl

Tabmuma 1
Bceero, u Pa30uBKa no cemecrpam
Bunabi yueoHoii padoThI 0O 300 O®O (B Hepeno), U 3d0 (mo cemecTpam), 4
1 2 3 1 2 3
Konrakrnas padora 192/5.3 | 46/1,3 | 68 64 60 14 | 16 16
(BCero 4yacon)
B tom uncie:
JIEKIUU 96 24 34 32 30 8 8 8
[IpakTuueckue 3aHATHS 9% 30 34 32 30 16 8 8
(I13)
Camoctostenbuast pa- | o075 | 4191114 108 79 72 156 | 164 | 92
0ota (Bcero)
B Tom uncne:
M3Y4YE€HHE BOIIPOCOB, BhI-
HeceHHbIX Ha CP
BBITIOJTHEHUE MMUCHMEH-
HOM CaMOCTOSTEIIbHOM-
pabotsl (CP)
O6man Tpynoémkocrs | 489/13,6 | 468/13 | 288/8 | 223/6,2 | 216/6
Bun oruéTHOCTH: JK3. JK3. JK3. JK3. JK3. JK3.
5. Conepikanue QUCHUNTHHBI
5.1. Pa3nennl AUCOUINIMHEL U BUABI 3aHATHN
Ta6auna 2
Ne HaumenoBanue pa3nena nucuuiinibl | Yacel JeKIMOHHBIX | Yackl mpaktude- | MToro
) 110 ceMecTpaM 3aHATUI CKHUX 3aHITUU 4acoB
1 cemecTp
Bcero: 34 34 68
1 | Jluneiinas anreGpa 8 8 16
2 | DneMeHTHl BEeKTOPHOH anreOpsl 6 6 12
3 | AHanmuTHuecKasi reOMeTpus 6 6 12
4 | Teopus mpeaenon 6 6 12
5 JuddepennmanbHOe HCUUCTICHUE 8 8 16
byHKIMI OHON epeMeHHOI
2 cemecTp
Bcero: 32 32 64
6 I[H(b(beprHHaHBHOC HCYHCIIEHUE 10 10 20
(GYHKITMI HECKOJBKHUX TIEPEMEHHBIX
7 | UHTerpanbHOE UCUHCICHHE 12 12 24
8 | Auddepenunanbuple ypaBHEHUS 10 10 20




3 cemecTp

Bcero:

30

30

60

Panel

10

10

20

10

KparHsie, KpuBOJMHEWHBIE U TTOBEPX-
HOCTHBIC UHTETPAJIbI

14

14

28

11

OCHOBBI TEOPUH BEPOSITHOCTEN U Ma-
TEMAaTUYECKOU CTATUCTUKU
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5.2. JIeKIIMOHHBIE 3aHATHSA

Taoauua 3

NoeNe
n/n

Pasznennl u ux coaepkanue

JInneitnasa anredopa. Onpenenurenu 2-ro 1 3-ro Nopsaka, UX cBoiicTBa. MUHOp U ai-
reOpanyeckoe JOIMOJHEHHE 3JeMeHTa onpeaenurens. [lonsTue o6 omnpenenurene N-ro
nopsiika. Pemenne cucrem MHENHBIX ypaBHeHnr metonoM Kpamepa. [lonartne o maTpu-
ne. CnoxxeHue, yMHOXKEHHE MaTpULl. YMHOKEHHUE MAaTpHI] HA YUCIIO. Y MHOXKEHHE ABYX
matpull. OOpaTHas MaTpuua. MaTpuyHas 3anuch U MaTpUYHOE PELICHHE CHCTEM ypaB-
HeHui. Merton ['aycca penieHust CUCTEM JIMHEMHBIX YPaBHEHMI.

DJieMeHTbl BeKTOPHOI ajredpnl. Bekropnas anreOpa. [lonsarue Bektopa. JluHeiinbie
ornepauuu HajJ BekTopamu. IloHsATHE IMHENHON 3aBUCUMOCTH BEKTOPOB. JIMHENHAs 3aBU-
CUMOCTb BEKTOPOB Ha IUIOCKOCTU. ba3uc Ha muiockoctu. Ilpoekius BekTopa Ha ock. Cka-
JSIPHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BENCHUS BEKTOPOB U MX cBoicTBa. Hampasisio-
II1ME€ KOCHUHYChI BEKTOPOB. [ €OMETpUYECKUI CMBICI BEKTOPHOI'O M CMELIAHHOTO IPOU3Be-
JICHU BEKTOPOB.

AHaJIMTHYeCKasi reoMeTpusi. AHaJIUTHYECKasi T€OMETpUsl Ha IJIOCKOCTU. Pasnuunbie
YpaBHEHHU NpsMOW JTMHUU. Touka nepecedyeHns ABYX MPSAMBIX, YTroJl MEXIy ABYMs Ipsi-
MbIMU. KpHuBBIE BTOPOro Mopsijika: OKpYKHOCTb, 3JUIMIIC, runepOoia, napadona. YpaBHe-
HUE TUIOCKOCTH, TPOXOAIIEH YePE3 NaHHYIO TOUKY NEPIEHANKYIIIPHO JaHHOMY BEKTODY.
OO01iee ypaBHEHHE TUIOCKOCTH. Y paBHEHUE IIJIOCKOCTH B OTpe3Kax. PaccTosHue OT TOUKH
JI0 TUIOCKOCTH. YTOJ MEX]Y INIOCKOCTSAMM. Y CJIOBHSI NIApauIEIbHOCTU U MEPIEHANKYIISAP-
HocTu Tuiockoctei. [Ipsimas B mpoctpancTBe. KaHOHMYECKOE U TapaMeTpUYECKUE ypaB-
HEHUS MPSIMOM B NMPOCTPAHCTBE. YTOJI MEXIY NPSIMBIMU B IPOCTPAHCTBE. Y CIOBUS Ia-
paJIENIbHOCTH U MEPHEHIUKYISIPHOCTH NMPSAMOM M IuIockocTH. Touka mepecedeHus mpsi-
MO  maockocT. [loBepxHOCTH 2-TO MOpsAIKAa U UX KAHOHUYECKUE YPAaBHEHUAM: dJUIUII-
COM/IbI, TUIIEPOOJIONTIbI, TapaOOION Ibl, IUIUHAPHI 2-T0 MOPsIJIKa; KOHYC 2-TO NOPSAKa.

Teopns mpenenos. Ilpenen GyHkuMM npH Xx —> 400, X —>—0, X —> X(,06CKOHEYHO
Oonpire GyHKIIMH U UX CBsI3b ¢ OeCKOHEYHO MallbiMi. OCHOBHBIE TEOPEMEBI O Tpeesax.

. 0 « . .
PaCKpBITHe HeOHpe)IeJ'IeHHOCTeI/I BI/I}Iaa y . HepBBII/I Hu BTOpOI/I «BaMcYaTCJIIbHBIC)) npe;le-
o0

ne1. CpaBHEHHE 0€CKOHEUHO MabiX PyHKIUHA. OMHOCTOpOHHUE TIpeaenbl. GyHKIuH. bec-
KOHEYHO Majble (PYHKIMU U UX CBoMcTBa. beckoHeuHO Manble GyHKIMU U OECKOHEYHO
Oombire GYHKIUU U UX CBA3b ¢ OeCKOHEYHO MaibIMu. [lepBblif 1 BTOpO# «3aMedaTesnb-
Hble» npenensl. [lonsTue HenpepbBHOCTH (pyHKIMH. TOUYkM pa3pbiBa, UX Kiaccupuka-
sl




JudpdepeHunanbHoe HcYHCIeHHe QYHKUMHA OQHOH mepemMeHHou. IIpoussoansie oc-
HOBHBIX JJeMeHTapHbIX (yHKIui. [lpousBomnas cnoxxknou ¢GyHkuuu. I[IpowsBogHas
bynkuuu, 3agaHHON nmapamerpudecku. Juddepennuan yHKIUN, €ro reoMeTpudecKuii
CMBICTI M WCIIOJIb30BaHUE ISl MPUOMKEHHBIX Bhruncienuil. [Ipasuno Jlonurans u ero
UCTIOJIb30BAaHUE JJISi PAacKphITUS HeompeaeraeHHocteil. McecnenoBanue QpyHKIUN € MTOMO-
IIBI0 TPOM3BOAHON: HAXOXK/IEHHE €€ SKCTPEMYMOB, HAMOOJIBIIET0 U HANMEHBIIETO 3Haye-
HUI Ha 3alaHHOM OTpe3Ke. ACUMITOTHI Tpaduka ¢pyHkuuu. OOmas cxema ucciaeI0BaHus
(GYHKIMM U TIOCTPOCHUsI €€ rpaduka.

DOYHKIUN HECKOJbKHUX NMepeMeHHbIX. 33/1aud Ha HAaXOXJIEHHWE M MOCTpPOeHHE 00JacTH
onpeneneHus ¢pyHakuuu AByx nepemeHHbIX(D/II). [Ipeaen u HenpepbIBHOCTh (PYHKITUN
JIBYX TEPEMEHHBIX.

3amaun Ha HaXO0KJIEHUE YACTHBIX MPOU3BOJAHBIX 1-T0 mopsijika, cloxHONW GyHKIMH. 3ana-
YY HA BBIYMCIICHUE TTPUOIMKEHHBIX 3HAUCHHUN 3a/IaHHBIX BBIPAXKEHUHN C HUCIIOIH30BAHUEM
nostHoro muddepennmana OJII1. Pemenue 3anauy Ha uccnenopanue OJI1 Ha s3xcTpemym,
Y HaXOXKJ€HUE HAMOOJIBIIET0 U HauMEHbIero 3HaueHnt. Haxoxxienue npou3BoHOM 110
3aJJaHHOMY HampaBieHHio. PeleHue 3a7ay Ha KCIOIB30BAHHE METO/JAa HAUMEHBIINX
KBaJIPaTOB ISt 00paOOTKH IKCIIEPUMEHTAILHBIX JIAHHBIX.

HNuTterpanbHoe ucunciaenne. OCHOBHBIE METOABl MHTETPUPOBAHMS: HEIIOCPEACTBEHHOE
MHTETPUPOBAaHUE, METO/ MOJBEACHUS MO 3HaK AudQepeHnnana, MeToa 3aMeHbl Tepe-
MEHHOH, MEeTOJl MHTErpupoBaHus 1Mo 4yacTsaM. KomiuiekcHble uducna. AnreOpanyeckas
(dopMa 3anuCH KOMILJIEKCHOTO 4yucia. Moaynb U apryMeHT. [[eficTBUS HaJl KOMIUIEKCHBI-
MU 4yuciaMu. TpuUroHomeTrpuueckass M IokKas3aTeibHas (POpPMbI 3alHMCH KOMIUIEKCHOTO
yucna. @opmyna Myaspa-Jlanmaca. Muorounensl. Pa3noxeHne MHOro4wieHa Ha JIMHEH-
Hble M KBaJpaTHble MHOXHTENIM. MHTEerpupoBaHue pauuoHalbHbIX ApoOei. Tumsl mpo-
cTeWmmx apodel U ux MHTerpupoBanue. MIHTerpupoBanue parroHaIbHBIX ApoOeii MeTo-
JIOM pa3JIoKeHUs Ha mpocreiiiue apoOu. MHTerpupoBaHue MpocTeHIINX UppanoHalb-
HbIX (yHKIMA. MHTErpupoBaHne TPUTOHOMETPUYECKUX (PYHKIUH, yHUBEpCalIbHAs TpU-
TOHOMETPUYECKAs MOACTAHOBKA. BpIUMCIIEHHE ONpEenenéHHOro MHTErpaja ¢ IOMOIIBIO
dbopmyrnsl HetoTona-Jleitonuma. 3ameHa nepeMeHHOM B onpeneaéHHoM uHTerpane. Uare-
TPUPOBAHME IO YACTAM Ul ONpeAenéHHoro uHrerpana. Ilpunoskenus onpenenéHHOro
MHTETpaia: BbIUMCIICHNUE TUIOMIAJIel MIIOCKUX (UTyp, AJIUHBI YT KPUBOH, 00bEMOB TEI.
HecoGcTBeHHbIe MHTErpasibl. BhlunciieHne MHTErpajoB ¢ OECKOHEUHBIMU T'paHMLIAMHU U
MHTETPAJIOB OT Pa3pbIBHBIX (QYHKIUH.

Juddepenunanbubie ypaBHeHHs. YPaBHEHUS C pa3JeiAIOIIUMUCA IEPEMEHHBIMU, O-
HOpOJIHbIE U JIMHEHHbIE ypaBHeHUs 1-ro nopsaka. Juddepennuanbubie ypaBHeHUs 2-TO
nopsaka. Ilpocreiimme ypaBHEHMsI, NONMYCKaroOIMe IOHM)XEHUE mopsanka. JInHelHble
muddepeHManbHble ypaBHEHUs 2-T0 nopsiika. JIMHelHble 0JHOpPOIHbBIE U HEOJHOPO-
Hble ypaBHeHUs. JIuHeiHble quddepeHanbable YpaBHEHUs ¢ TOCTOSHHBIMU K03 duiu-
eHTamHu. PerieHre oJHOPOIHBIX U HEOJHOPOAHBIX NU(PepeHInanbHbIX YpaBHEHUH € MO-
CTOSIHHBIMHU K03((pUIIMEHTaMH ¢ IPAaBOM YacThIO CHENUATbHOTO BH]L

Psaabl. Yucnoseie psaapl. CxoauMocTh U cymMmMa psiia. OCHOBHBIE CBOMCTBA CXOISIIUXCS
psnoB. Heobxonumoe yciaoBHE CXOJMMOCTH 3HAKOIOJIOKUTENBHOIO psija. TeopeMsl
cpaBuenus. I[lpusnaku JlanmamOepa, Komu. 3nakodepenyrommuecs psnabl. [Ipusnak Jleii6-
Huta. [lonsarue o pyHkuuonanbHoM psife. CtenenHsle paasl. IHTepBan u paanyc cxoau-
Moctu. luddepenunpoBanue u HHTErpupoBanue psaoB. @opmyibsl Maknopena u Teitno-
pa. Paznoxenue GyHKIUHN B psabL.
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J/[BOIHOI MHTErpaJ, €ro CBOKMCTBA U BHIYUCIICHUE CBEJEHUEM K TOBTOpHOMY. [ToHsATHE O
TPOMHOM HHTErpajie. 3aMeHa MEPEMEHHBIX B KpaTHbIX MHTerpanax. KpuBosiuHeiHbIe
WHTETpajbl, UX CBOWCTBAa W BbluMcieHUE. IloBepxXHOCTHBIE MHTerpaJbl. [Ipunoxenus
KPAaTHBIX, KPUBOJIMHEWHBIX U TOBEPXHOCTHBIX UHTErPAJIOB.
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OcHOBBI TeOpHHU BepPOATHOCTell M MaTeMaTHYecKoOil crtaTucTHkH. OOIIue mpaBuiIa
KOMOMHATOPUKH: IPABUIIO CYMMBI, IPaBUJIO MTpou3BeneHus. Pa3melienus, nepecTaHOBKH,
coueranus. Cinydaiinple cOOBITHS U onepauuu Hag HUMH. HecoBmecTHble coObITus. [Ton-
Hasl TpyIa MOMapHO HECOBMECTHhIX coObITH. Kiaccuueckoe orpeneseHne BEpOSITHO-
cti. CBOICTBa KJIaCCHYECKOM BEPOSTHOCTU. Y CIIOBHAs BEPOATHOCTh. PopMyiia MOJHOM
BeposaTHocTH. Dopmyna baiieca. [loBTopHble HMcnbiTaHua. buHOMHallbHOE pacmpenaesne-
Hue. ®opmyna bepuymnu. HauBeposiTHeliliee 3Hau€HUE YHCTA TIOSIBICHUS COOBITHS.
JloxanbHas teopema MyaBpa - Jlannaca. Pacnipenenenue Ilyaccona. [loamnoMuanbHOe
pactipenenenue. CiyuaitHas Benuunna. Oynkims pacnpenenenus. CpoiicTBa QyHKIHH
pacnpezeneHus. JuckpeTHble U HENpepbIBHbIE Cly4ailHble BenuuuHbl. [lnoTHOCTH pac-
npeneneHus, e€ cpovicrea. HopmanbHelil 3aKk0H pacupeneneHusd. HezaBucumele ciydaii-
Hbl€ BEJIUYMHBI. UMCIIOBBIE XapaKTEPUCTHKU CIIy4alHbIX BeIMYMH. Maremaruyeckoe
oxunanue, e€ cporictea. Koaddumuent koppensiauu, ero cBoiictBa. OCHOBHbBIE MOHSATHUS
MaTeMaTHUYeCKON CTATUCTHKHU: BHIOOPOYHAS COBOKYITHOCTb, T'€HEpalibHAsi COBOKYITHOCTD,
NOBTOpHAsT BHIOOpKA, OECHOBTOpHAs BBIOOPKA, OTHOCHUTENBHBIA MOKa3aTeidb BBIOOPKH.
Ommbka penpe3eHTaTUBHOCTU. ['eHepanbHasi cpeqHsisi, BHIOOpOYHAs CpelHAs. Y CTONYH-
BOCTb BBIOOPOUHBIX CpeHUX. JloBepUTEIbHBIE HHTEPBAJIBI JIJISl OLIEHKH MaTEMaTHYECKOTO
OXXUJaHUSI HOpMajbHOro pactpeneieHus. OneHKa BepOSTHOCTH (OMHOMHANBHOTO pac-
IpEJIETICHNsI) 110 OTHOCUTEIbHOW yacToTe. CTaTHMCTUYECKOE PpacIpelesIeHUE BBIOOPKHU.
[TonuroH 4acToT, rTUCTOrpaMMa 4acToT.

5.3. JlabopaTopHbIe 3aHATHS He MPeTyCMOTPEHbI
5.4. IlpakTu4yecKue 3aHATUSA

NeNe
n/n

Conep:xaHue pasjeiia

1-ii cemecTp

JIuneiinasa aaredpa. Boruucnenue onpenenureneil. Pemenue cucreM JTMHEHHBIX ypaB-
HeHuil merogom Kpamepa. Crnoxenue u ymHoxeHue Mmatpull. HaxoxxneHue oOpartHOi
MaTpulbl. Pelienue cucteM ypaBHEHUI MAaTPUYHBIM METOIOM M MeTooM ['aycca.

DJieMeHTbI BeKTOPHOIi airedpsl. Pemienne 3a1ay Ha HaXOXKJIEHUE KOOPIAUHATHON (op-
MBI 3allUCH BEKTOPA, €r0 JJIMHBI, OTIPECICHUSI UX B3aMMHOTO PACTIOJIOKEHHSI BEKTOPOB
Ha IUIOCKOCTUM U B MPOCTPAHCTBE. BBIYMCIIEHNE CKANSPHOTO NMPOU3BENECHHS BEKTOPOB,
HAXOXJIEHWE YCIIOBUS UX MEePHEeHIUKYIsIpHOCTH. CKaJIsIpHOE TPOU3BEACHHUE IBYX BEKTO-
POB, YCJIOBHE MEPIEHIUKYISIPHOCTH BEKTOPOB. BEKTOPHOE U CMEIIaHHOE MPOU3BEACHUS
BEKTOPOB U UX F€OMETPHUUECKUH CMBbICI. [IpuinoxkeHne BEKTOPHOIO U CMEUIAHHOTO IPO-
W3BEJCHUIN BEKTOPOB JIJIS PEIICHHS T€OMETPUUECKUX 3a71a4

AHanuTHYecKass reoMerpus. AHaIMTHYECKAass NEOMETPHS Ha IIOCKOCTH. PaznuuHble
ypaBHeHMs npsaMoil uHuu. [lepexoa oT ogHOro Buaa GopMyIbl MPsIMON K IPyromy BH-
ny. Touka nepecedeHus IByX NMPsAMBIX, YOl MeXAy AByMs npsimbiMu. KpuBbie BTOporo
Hopsi/IKa: OKPYKHOCTB, JJUIMIIC, runepbona, mapabona. Buasl ypaBHeHU#l miockocTu:
YpaBHEHUE IIIOCKOCTH, IPOXOAAIIEH Yepe3 aHHYI TOYKY MEPHEHIUKYISIPHO JAHHOMY
BEKTOpY; 00Illee ypaBHEHHE IJIOCKOCTH; ypaBHEHHE IUIOCKOCTH B OTpe3KaX. 3a/jauyd Ha
IIOCTPOEHNE TUIOCKOCTH, BBIUACIECHUE PACCTOSTHUSA OT JAHHOM TOYKH JI0 IJIOCKOCTH, yria
MEXIY IJIOCKOCTAMU. Y CJIOBUS NApaJIEIbHOCTH U NEPIEHIUKYISIPHOCTH ILUIOCKOCTEH.
IIpsimas B mpocTtpancTBe. KaHOHNYECKOE M TapaMETPUUYECKHE YPAaBHEHHMS ITPSIMOM B IPO-
CTPAHCTBE. YTOJI MEXAY IPSAMBIMU B IIPOCTPAHCTBE. Y CIOBUS MApPAJUICIIBHOCTU U IIEp-
MEHIUKYISIPHOCTH NMPAMOU U IUNIOCKOCTH. Touka nepecedenus npsaMon u miockoctu. [1o-
BEPXHOCTH 2-TO TOPSJIKA U UX KAaHOHMYECKHE YPaBHEHUSAM: IUIMIICOM]IBI, TUIIEPOOIOH-
JIbl, TapaboJIONIbl, HUIMHJIPBI 2-TO MOPSAJIKA; KOHYC 2-T0 MOpsIJIKa.

Teopusi npenenos. [Ipenen Gpynkuuu. beckoneuno manbie QyHKIIMN U MX CBOWCTBA.




Beckoneuno 6opine GyHKIMHM U UX CBSI3b C OECKOHEUHO MajbIMH. PackpbITHe Heompe-

N 0 . .
NEIIEHHOCTEN Bmxaa ,— . 3aJ1a4ud Ha pACKpBITHE BCeX 7 HeompeaeneéHHocTel. Pemenue
0

3a/1a4 Ha HaXOXKACHHUE MPEIEIOB C IOMOIIBIO TIEPBOTO U BTOPOTO «3aMeYaTebHBIX )
npeznenoB. CpaBHeHne OeckoOHEYHO MalbiX GyHKIMiA. [ToHATHE HENpepBIBHOCTH PYHK-
nu. OgHOocTOpoHHME npesienbl. CBOWCTBA (QYHKINA, HETPEPHIBHBIX Ha CETMEHTE: Orpa-
HUYCHHOCTDb, CYIIICCTBOBAHUC HauOOJIBIIIETO U HAMMEHBIIIEr0 3Ha'—I€HHfI, IMPOMECIKYTOYHBIC
3HaueHHs. TOUKH pa3pbiBa, UX KIacCUPHUKALHSL.

JudpdepeHunanbHoe HCUYUCTAeHHe (PYHKIMH OAHOM mepeMeHHoM. IIpousBoansie oc-
HOBHBIX 3jieMeHTapHbIX (QyHkiui. [IpousBomnas cinoxnont dyHkumu. Huddepenuman
(GyHKLINH, €r0 TEOMETPUUECKUI CMBICI M UCIIOJIB30BaHUE ISl TPUOTMKEHHBIX BBIYMCIIC-
Huil. [IpaBmiio JlonmuTansa v ero MCHOJIB30BaHUE JUIS PACKPBITUS HEOIPEEICHHOCTEH.
HccnenoBanne (yHKIMU C TOMOUIBIO IMPOW3BOJHON: HAaXOXKACHHE €€ JKCTPEeMYyMOB,
HauOOJIBIIEr0 W HAUMEHbBILEro 3HAaYEHHH Ha 3aJaHHOM OTpe3ke. ACHUMITOTHI rpaduka
dbyHKIMY. 3a1a4u HA UCClIeoBaHNe PYHKIIMH U TOCTpOeHUE e€ rpaduka.

2-0ii cemecTp

@DYHKIMN HECKOJBKHUX NMepeMeHHbIX. 3a7aui Ha HAaXO0XJICHUE U MOCTpOeHHEe 00IacTu
onpenenenust pyakun nByx nepemeHHbIx(D/II). [Ipenen n HenpepbIBHOCTh (QYHKIUN
JIBYX MEPEMEHHBIX. 3a/1a4yi Ha HAXOKJIEHUE YAaCTHBIX ITPOU3BOAHBIX | -TO MOpsiAKa, CIOXK-
HOW QyHKIHMH. 3a/1a4U Ha BRIYUCIICHUE TPUOIMKEHHBIX 3HAUCHUH 3aJaHHBIX BBIPAKCHUN
¢ ucrnoyib3oBanreM noiHoro auddepennuana OJII1. Pemenne 3aqau Ha UCCIIeJOBaHKE
O/JIIT Ha sKcTpeMyM, U HaXOXKJICHHWE HAUOOJbBILIEro W HauMEHbIIero 3HaueHui. Haxox-
JICHHE MTPOU3BOJHON MO 3aJIAHHOMY HallpaBJICHUIO. PelieHue 3aga4 Ha MCIOJIb30BAHUE
METO]Ia HAMMEHBIIINX KBaJAPATOB JUIsl 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

HNuaTterpanbHoe ncuucaenue. OCHOBHbIE METO/IbI MHTETPUPOBAHUSA: HEIIOCPEICTBEHHOE
WHTETPUPOBAaHUE, METOJI MOJABEACHHS 1O 3HaK nuddepeHimana, MeToa 3aMeHbl mepe-
MEHHOH, METOJ| MHTerpupoBaHus 1o yacTsaM. KommiekcHble uucna. Ajiredpanueckas
¢dopMa 3anucu KOMIUIEKCHOTO yucia. Moaynb u aprymeHT. JlelicTBus HaJl KOMIJIEKCHBI-
MU yuclaMHu. TpuUroHoMeTpudeckas W TOKa3aTesibHas (OpPMbI 3alHCH KOMILIEKCHOTO
yucna. ®opmyna Myapa-Jlamiaca. MHorounensl. PaznokeHne MHOTO4JI€Ha HA JIMHEW-
HbI€ U KBaJpaTHble MHOXHUTENIU. VHTErpupoBaHue palMoOHaIbHBIX ApoOei. Tumsl mpo-
cTeimux apobel n ux MHTErpupoBaHue. MIHTerpupoBaHue palMoHaIbHBIX APoOel MeTo-
JIOM Pa3NIoKeHHsl Ha mpocteiimue apoou. HTerpupoBanue NpocTelx uppannoHaib-
HbIX (QyHKUMHA. HTErpupoBaHrne TPUTOHOMETPUUECKUX (PYHKUMH, yHUBEpcaibHasl TpU-
TOHOMETPUYECKAs IMOJACTAaHOBKA. BbIuncieHne onpenenéHHOro MHTErpaiga C IOMOILBIO
dbopmynsl HetoTona-Jleitonuma. 3ameHa nepeMeHHON B ompenenéHHoM uHTerpaie. M-
TErPUPOBAHUE TI0 YACTSAM JJIs ONpeneaeHHOoro uHrerpana. [Ipunoxenus onpenenéHHoro
MHTETrpaja: BBIYMCICHUE TUIOIAeH MIIOCKUX (QUryp, JJIMHBI Iy KPUBOH, 00BEMOB Tell.
HecoOcTBeHnHble nHTerpanbl. Beruncnenne WHTErpanoB ¢ OECKOHEUHBIMH I'paHULAMU U
UHTETPAJIOB OT Pa3pbIBHBIX (YHKLHUH.

JuddepeHunanbHbie ypaBHEHUs. Y PABHEHUS C PA3LACISIOLUMUCS IIEPEMEHHBIMU, OJI-
HOPOJIHbIE U JINHEHHBIe ypaBHEHUS 1-To nopsaka. Juddepenunanbable ypaBHEHUS 2-TO
nopsaka. IIpocreiimme ypaBHEHMs, NOIYCKAarolUe IOHWXKEHUE MoOpsaka. JInHelHbIe
muddepeHManbHble ypaBHEHUS 2-TO nopsiika. JInHelHble OTHOPOJHbBIE U HEOAHOPO.I-
Hble ypaBHeHMs. JIuHelHble nuddepeHIanbHble ypaBHEHUs ¢ MOCTOSTHHBIME K03 du-
nueHTamu. PelieHue oJHOPOIHBIX U HEOJHOPOJHBIX AU(PepeHInanbHbIX YPAaBHEHUN C
NOCTOSIHHBIMU K03()(pUIIMEHTaMU C 1paBoii 4aCThIO CHEUUAIBHOTO BU/IA.

3-ii cemecTp

Psaabl. Yucnossle psapl. CxoauMocTh U cymma psjia. OCHOBHBIE CBOMCTBA CXOISALIUXCS
psnoB. Heobxoammoe ycCIOBHE CXOIMMOCTH 3HAKOMOJIOKHUTEIBHOTO pssid. 1eopembl




cpaBuenus. Ilpusnaku [lanambepa, Komm. 3nakouepenytommecs psiabl. [pusnak Jleit6-
Huna. [lonarue o GpyHkrumoHanbHOM psane. CteneHHbIe psanbl. IHTEpBan U paamyc cxo-
quMocTH. Pasnoxenue GyHkimii B psig Teiinopa u B psan Makiopena

10

Kparnble, KpuBoJIMHelHbIe M TIOBEPXHOCTHbIE MHTErpaJbl. J[BOHONW UHTErpal, ero
CBOMCTBA. 3MeHeHMe NOopsiKa HMHTEIrPUPOBaHUsA. BblYMCIIEHHE IBOWHOIO HMHTErpasia
CBEJICHUEM K ITOBTOPHOMY. TpPOWHON MHTErpaJl U €ro BbIYMCIICHHE. 3aMEHA IEPEMEHHBIX
B KpaTHBIX UHTerpajax. KpuBosinHelHble HHTErpalibl U UX BeluucieHue. IloBepxHOCTHBIE
MHTErpaJibl U UX BeluKcieHue. [IpuiokeHust KpaTHbIX, KPUBOJMHEWHBIX U ITOBEPXHOCT-
HBIX UHTETPAJIOB.

11

OCHOBBI TeOpUM BEpPOSITHOCTell M MaTeMaTHdyeckoM cratucTuku. OOMe mpaBuia
KOMOMHATOPUKH: MPaBWJIO CYMMBI, [IPaBUJIO NpOU3BEACHMs. PazMenienusi, nepectaHoB-
KH, coyetanus. CiydaiiHble COOBITHS M olepaluu HaJ HUMHU. HecoBMecTHbIE COOBITHS.
[TonHast rpynmna monapHo HECOBMECTHBIX coObITHH. Kitaccuueckoe omnpeneneHne BeposiT-
HOCTH. CBOMCTBA KJIACCUYECKON BEPOSITHOCTU. Y CIOBHAsA BEPOATHOCTh. PopMyiia moJi-
HoH BepositHOCTH. Dopmyna baiteca. IToBTopHbIE HenbITaHuA. buHOMHMaNbHOE pacipe-
nenenue. @opmyna bepnynnu. HauBeposiTHeliiiee 3HaueHHe yucia MOSABICHUS COObI-
tus. JlokaneHas Teopema MyaBpa - Jlannaca. Pactipenenenue Ilyaccona. [lonmaomuans-
Hoe pacnpeznenenue. CiyuaiiHas BenuunHa. OyHKuus pacnpeaeneHus. CBoiicTBa QpyHK-
MU pacnpeneneHus. JMcKpeTHble U HelpephIBHbIE CllydyaliHble BeaWuuHbI. [1n0THOCTH
pacnpenenenus, €€ cpoiictBa. HopManbHblil 3akoH pacnpenencHus. HezaBucumele ciy-
YaliHbl€ BEJIMYMHBI. YUCIIOBBIE XapAKTEPUCTUKU CIy4YalHBIX BEJIMYMH. MatemaTudeckoe
oxuzanue, e€¢ cpoictBa. Koagpunuenr koppemnsuuu, ero cBoiicrsa. OCHOBHBIE TOHATHS
MaTeMaTHYECKOW CTATUCTHUKHU: BBIOOPOYHAST COBOKYITHOCTh, T€HEpAIbHAS COBOKYITHOCTH,
IIOBTOpHAsi BBIOOpKa, OECHOBTOpHAs BBIOOPKA, OTHOCHUTENBHBIM IOKa3aTeidb BHIOOPKH.
OmmbKa penpe3eHTaTUBHOCTU. | eHepalibHast CpeIHssA, BBIOOPOYHAS CPEeIHss. Y CTOWYH-
BOCTb BBIOOPOYHBIX CpeAHUX. JloBEepUTEIIbHBIE HHTEPBAJIbI ISl OLICHKH MaTeMaTHYecKo-
ro OXUJaHUS HOpMajJbHOro pacrpeaeneHus. OneHka BeposATHOCTU (OMHOMHAIBHOTO
pacripesiesieHus ) 10 OTHOCUTEIbHOM yacToTe. CTaTUCTUYECKOE pacipeiesieHHe BIOOPKH.
[Tonuron vyacTort, rucrorpaMmma 4acTor.

6. CamocrosiTesibHasi paboTa CTY€HTOB

NoNe

o/

TeMbl AJIs1 CAMOCTOSITEJILHOI0 H3YyYCHUSA

HOBerHOCTI/I BTOPOTO IMOPSAJAKA U UX KAHOHUYCCKHUEC YPABHCHUS.

BBenenue B matemaTnyecknii aHayn3. MHOXKECTBO I€MCTBUTENBHBIX Yucel. YncIoBbIe
npomMexxyTku. Moaynb uucina. IlorpemHocts BbluucieHus (aOCOM0THAs, OTHOCUTENb-
Has). Onpenenenve yHkiuu. CrocoOb! 3aganus GyHKIUU. DIeMeHTapHble (QYHKINH,
ux rpaduku: 1enas panvoHadbHas (YHKLUSA, APOOHO-pallMOHATIbHAS (QYHKIUS, CTe-
nenHas ¢ynkuus. [lokazaTenbHas u norapudmuueckas GpyHkuuu. [lpumMenenue npous-
BOJIHOM (DYHKIIMU K UCCIIEIOBAaHUU (PYHKIIMU M TEXHUYECKHX 3a/1a4.

[TpumeHeHre NMpPOU3BOAHON (PYHKLIMU K HCCIEAO0BaHUIO (QYHKIUU U TEXHUYECKHUX 3a-
nau. Bexkrop-¢yHkuus ckanspHoro aprymenta. [lonsartue kpuBoi, rnaakas kpusas. Ka-
catenbHass K KpuBoil. KpuBnsHa kpuBoi. Paguyc kpuBu3Hbl. ['7aBHass HopMmanb. bu-
HopMaub. KpydeHune KpuBoil.




[Tpumenenne nuddepeHnuana K MPUOTMIKEHHBIM BbIYUCIEHUSAM. HenpepsiBHOCTH
dbyakuun. Toukn paspeiBa 1 ux kiaccudukamus. CBOKWCTBa HEMPEPHIBHBIX ()YHKIIHIA:

4 o
OTPaHUYEHHOCTh, CYIECTBOBAHME HAMOOJBIIETO M HAMMEHBIIETO 3HAYCHUH, Cylle-
CTBOBAHME NIPOMEKYTOYHBIX 3HAYCHUM.

5 YpaBHEHHE KacaTeJIbHOW IUIOCKOCTH U HOPMAJIU K IIOBEPXHOCTH. MeTOo HAUMEHBIINX
KBaJpaToB 00pabOTKH SKCHIEPUMEHTATIbHBIX JAHHBIX.

6 [TpubnmxEHHOE BBHIUMCIIEHUE ONPeACIEHHBIX HHTErpasioB. HecoOCTBEeHHBIE HHTETPAIBL.

HpI/I3HaKI/I CXOIUMOCTH HECOOCTBEHHBIX HHTCTPAJIOB.

Merop Jlarpanka penieHus JMHEHHOTO HEOJHOPOJHOTO YPAaBHEHHSL.

7| Cucremsl nuddepeHnpanbHpix ypaBHennit. HopManbHas cucreMa. MeTox HCKIIOUe-
HUS peIIeHus CUCTeMbI Tu(depeHIINaTbHBIX YPaBHECHHUH.

8 | duddepeHnupoBanre u HHTETPUPOBAHKUE PSJIOB.

[TpunoxeHust KpaTHBIX MHTETPAJIOB: BHIYMCIICHNE IUIOIAIeH IUIOCKUX (UTYp; BBIYMCIICHHE
9 | obwremoB Ten. KpuBonmHeiiHbIe HHTErpasbl IEPBOTO M BTOPOTo poaa. IpuitoskeHus KprBo-
JIMHEWHBIX MHTETpaIoB. [ I0BEpXHOCTHBIE MHTErPaIbI IEPBOTO U BTOPOrO pOJa.

HopmupoBannast ciydaiinas BenuurHa 3akoH Oonpiinx yuces. HepaBenctBo YeOblie-
Ba. Teopema YeoOrimena. Teopema bepnymmu. Teopema Mapkosa. Teopema Ilyaccona.
WnrerpanbHas Teopema Myaspa — Jlamnaca. OCHOBBI CTaTUCTUYECKOTO onucanus. I'u-
10 | crorpaMma M MOJUIOH YaCTOT. DMIUPUUYECKOE paclipe/ielieHue U ero cBoicTra. Beido-
pOUHBIE XapaKTEpPUCTUKU U UX pacnpezaeneHus. Touyeunble oueHku. CBoiicTBa HecMe-
IIEHHOCTH, COCTOSATENILHOCTH U 3P PekTuBHOCTU. OTHICKaHUE OLIEHOK METOJJOM MOMEH-
TOB.

Jlureparypa a4
CAMOCTOSITE/IbHOI Pa0dOThI CTYIEeHTOB

1. [Jamaesa JI. III., Maramesa X. [1. Jluneitnas anreOpa. Y4ueOHoe mocoOue mo u3y4yeHuro pas-
nena - I'posnsrit, UTII ITTHTY, 2013.

2. Caunos B. A . Kpartkuii kypc Beicmeit maremaruku. T.1,T.2. — I'posnsrii, UL TTHH, 2016.

3. TauaeB A.M. [ludbdepernmansHoe ucuucieHne GyHKIuu oaHON nepeMenHoi. COOpHUK 3a
nanuid. —  I'posusriii, UL I'THH, 2010.

4. T'ayaeB A.M. HHTerpanbHoe ncunciaeHne GyHKIUU OAHOM nepeMeHHol. COOpHUK 3adaHui. —
['posnsrii, UITL] I'THH, 2010.

5. MaromaeBa M.A.Ilpaktukym 1o Beicuield MmaremaTuke.d. 1-3,-I'po3usnii, [THTY,2019.
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7.01eHO0YHbIE CpeICTBA
IlepBblii cemecTp

7.1. Bonpocel AJis KOHTPOJISI K MePBOii py0eKHOI aTTecTaluu

JluHeiiHas aaredpa, 3J1eMeHTbl BEKTOPHOM aJIre0pbl, AaHAJIUTHYECKAS TeOMeTPUs

Brrunciienue onpenenurenei

Pemienue cucrem JIMHENHHBIX ypaBHEHUN MeTo1o0M Kpamepa.

Merton ['aycca pemenus CUCTEM JIMHEWMHBIX YpaBHEHUI

MaTtpu4HbIl CIIOCO0 PEIICHHS CUCTEM JIMHEHHBIX YPAaBHCHHUI

[TpriMeprl Ha BBIUMCIIEHUE CKATISIPHOIO IPOU3BEIEHUS BEKTOPOB

VYcioBus napayuieIbHOCTH U YCIOBHE MEPIEHIUKYISIPHOCTU JBYX BEKTOPOB

[Ipumepsl B HaxOKJE€HUE JUIMHA BEKTOPA, BEKTOPHOIO MU CMEIIAHHOTO IPOU3BEACHUS

BEKTOPOB, UX MPHJIOKEHUS IS PEIICHUS F€OMETPUUYECKUX 3a/1a4.

3aaul Ha HAXOKJEHUE ypAaBHEHUS NPSAMOM JIMHUU ONPEIEIECHUs UX B3aUMHOI'O pacIolio-

JKEHUS Ha IJIOCKOCTU U B MPOCTPAHCTBE U UX MOCTPOCHHUS.

[Tepexox ot onHOI (hOPMBI ypaBHEHHUS TPSMO K APYyror popme.

3amaun Ha HaXOXIACHHE KAHOHUYECKHX YpaBHEHUN KPHUBBIX BTOPOTO MOpPsAKAa M HUX IO-

CTPOEHUS: OKPYKHOCTH, 3JUTUIICA, TUTIEPOOIIBI, MapadoJibl.

Pasznuunble ypaBHEHUS IJIOCKOCTH, 3a/1a4l Ha B3aMMHOE PACIOJIOKEHUE JIBYX IJIOCKOCTEH,

TUIOCKOCTH U MIPSIMOM JIMHUM B MIPOCTPAHCTBE.

IIpenes u HenmpepbLIBHOCTH (PYHKIIUM

[Tpenen pyHKIUYU IPU X —> 400, X —>—00, X —> Xg -

beckoneyHo maibie (yHKIIHH.

OcHoBHBIE TEOpEMBI O Tipenenax. Pemenne 3a1au Ha pacKpbITHE HEONIpeneNEHHOCTEH BU-
0 o

A 0 o

Hcnonp30BaHue MepBOro M BTOPOTO 3aMEyaTeNIbHBIX IIPENIETIOB HAa PAaCKphITHE HEOIpese-

JIEHHOCTEM.

[IpaBuno JlonuTans u ero KCHOJIb30BaHUE JIs1 PACKPBITHS HEOTIPEAEIEHHOCTEN

MeTOH HAaNUMCHLBIINX KBAAPATOB IJISA 06pa6OTKI/I OKCIICPUMCHTAJIbHBIX JIAHHBIX.

3a/aun Ha HaXOXXJICHHE KAaHOHWUYECKUX YPAaBHEHHMU KPHUBBIX BTOPOTO TOpSJIKAa U UX TIO-
CTPOCHUSA: OKPYKHOCTH, 3JUIHIICA, FI/IHep60J'IBI, Hapa6OJ'ILI.

Paznuunrie YpaBHCHHA IJIOCKOCTH, T 3aAa4W Ha B3aMMHOC PACIIOJIOKCHHUE NBYX IIJIOCKO-
CTeﬁ, IIJIOCKOCTHU U HpHMOI\/’I JIMHUU B ITPOCTPAHCTBC.

OCHOBHBIE TEOPEMBI O TIpesienax. Pelmenue 3a1a4 Ha pacKPBITHE HEONPEAEIEHHOCTEN BUIA
0 o

0"
O0pasen 3agaHuii 1S IepPBoil pyOeKHOM aTTecTalluH

2X, +3X, + X3 =1,

1. PemmTh cucTeMy TMHEHHBIX ypaBHEHHH MeTooM ['aycca {2X, +X, —X; =2,

3%, +2X, +3X; =3;
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6 3 2

2. Haiiti mpou3BeeHNE MATPHUII 41 -2 1 ubB=
1 2 0]

3. Haiiti xoHel BekTopa MN = {3; -3 6} , €CIIK ero Havajo Haxonutcs B Touke A4(0,—3;3)

4. VYupoctuth Beipaxkenue (2a+b)x(c—a)+ (b+c)x(a+b)

5. JlaHbBI BEKTOPHI g = {2; 5-— 2}, B = {1; 0;5} Hatitu gxg

6. Haiitu momane TpeyroipHuka ¢ BepumHamu A(1;3;4), B(—12;5), C(2;-12)

Bonpochbl ko BTOpOJi pyOe:kHOM aTTecTAlMH

AuddepenunanbrHoe ucuncjieHrne GyHKUU 0JHOH MepeMeHHOM
1. TlonsTHe npou3BOAHON PYHKINU, €€ MEXaHUUYECKUI U TEOMETPUUYECKUN CMBICI.
Juddepennman GyHKINH U €T0 TEOMETPUIECCKUN CMBICIT
3. Ilpou3BoaHble OCHOBHBIX 3JieMeHTapHbIX (GyHKuui. Haxoxnenue mpenenoB (yHKIUHU, HC-

, . Ay
NoJIb3ys onpenaenenue npeaena Gpyakmun. f'(X) = Ilrrg) —.
AX—> AX

N

[TpaBuna qudepeHurpoBaHus.

[TpousBoHAas CIOKHON PYHKIIMH

JuddepennmrpoBanue GpyHKIHHA, 3aJaHHBIX B ITApaMETPUYECKON M HESBHOW (hopme

Teopembl @epma, Pouns, Jlarpanka, Komu, Jlonurans

Jlorapudmmueckoe nuddeperunpoanue GyHKIH

Heo6xonuMmele 1 TocTaTOUYHbIE YCI0BUS Bo3pacTaHus (yObIBaHUS) (DyHKIIUH.

10. MakcuMyMBbl # MUHUMYMBI (DYHKIIAN

11. Iopsinok uccnenoBanus GyHKIMU C TIOMOIIBIO MPOU3BOAHOM U OCTpoeHHUs e€ rpaduka
JMuddepenunanbHoe ucuncjieHne PyHKIHI HECKOJIbKHUX NepeMeHHbIX

12. Ob6nacte onpeneneHus, TMHUMA YPOBHS (YHKIIMHU ABYX NEPEMEHHBIX.

13. Ilpenen u HENPEPHIBHOCTH (PYHKITUH JIBYX TIEPEMEHHBIX.

14. Yactusie npousBoanbie. [Tonusiii quddepenmmar.

15. Haxoxnaenue 3KkcTpeMyMOB (GYHKIMH JBYX TMEPEMEHHBIX HAMOOJBIIETO W HAUMEHBIIETO
3HaYeHUH QYHKLUU IBYX NIEPEMEHHBIX B 3aMKHYTOH 00JIaCTH.

16. IpousBoaHas mo HampasieHuro. [ paguent. KacaTenbHas MmI0CKOCTh U HOPMaJlh K MOBEPXHO-

CTH.

©CoN O~

O0pasen 3agaHuii 1J1s1 BTOPO# py0esKHOH aTTecTalMu

1. Haiitu cnenyromye nmpeaesnsl:

X
sSin— _ 4x / _ 4 2
Dlim—2 ; 2)Iim(2 3X] . 3) "mw 4) “mw
x—0 X x—o| 5 —3X x>0 X% 4+ X x—» Gy +8X +3

5) lim 1 1
oo\ e¥—1 X

12
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-
©

12.

13.
14.
15.

2. Haiitu npou3BoaHbIe QYyHKIMN

1—x2

2 8)x2y+y3+exy :)(5; 9) y:(X2+5)C055X.

6) y:6x—i4+§/;, 7y =
X 1+x

7.3.00pa3en KOHTPOJIbHOI padoTHI 1JIs1 TEKYLIEro KOHTPOJIS

Pa3znen «JIeMeHTbI JTUHEHHO 1 BeKTOPHOﬁ a.]'ll"eﬁpbl, AHAJIUTHYICCKAA TEOMETPU ).

o (3 -1 (-1-3 -4
Haiitu npousBenenue 4-B uB- A marpui A—(Z 1), B—( 0 1 2)

2%1 + Xy +3X3 =4,
Pemutsb cucreMy ypaBHEHUH | X% +2X, + X3 =4,  a) metogom Kpamepa, 6) meronom I'aycca.

Hanbl yetsipe Touku: A(3;2;1), B(2;—-1,0), C(4;0;-5), D(-12;3). HaiiTu, npuMeHsisi BEKTOPHYIO
anreopy:

a) yron ABC,

0) ruromaap TpeyronsHuka ABC,

B) 00béM mupamuibl ABCD.

[TpuBectu obiee ypaBHeHHE NPpsAMOM 3X —4y +1=0 K BUAY B «OTPE3Kax» U MOCTPOUTH €€.

[IpuBectu ob1I€EC YpaBHEHNE KPUBOW BTOPOTO MOPSIKA 3x2 + 2y2 +6X+4y—-1=0 K KaHOHNYE-
CKOMY BUJY U IIOCTPOUTH €€.

TeopeTuquKue BOIIPOCHI, BLIHOCUMBIC HA IK3aME€H

JInneiinas ajareopa, 371eMeHTbl BEKTOPHOI0 AHAJIN3a, AHAJTUTHYECKAasi TeOMeTpHs

OCHOBHBIE CBOWCTBA ONPEACIUTENEH

Brion hopmyn Kpamepa 11 perieHust cucteM JIMHEWHBIX ypaBHEHUN

Meron I'aycca perieHust CUCTEM JTUHEUHBIX YPABHEHUIN

MaTtpuuHbIi cr1oco0 pelIeHns CUCTEM JIMHEHHBIX YpaBHEHHM

BriBo popMyIibl B KOOpAMHATHON (OpMe ISl CKAISIPHOTO MPOU3BEIEHHS BEKTOPOB

BeIBO ycrmoBHi TapajIeIbHOCTH M YCIOBUS NEPIEHANKYIIIPHOCTH ABYX BEKTOPOB

BeiBozt popMyInbl B KOOPANHATHOM (hopMe [Tl BEKTOPHOTO POU3BEIEHUS BEKTOPOB

BeiBox popMyIibl B KOOpAUHATHOM (hopMe JUIs CMEIIaHHOTO IPOU3BEJEHUS BEKTOPOB

JnunHa BekTopa (BBIBOX (GOPMYIIBI B KOOPAUHATHOH (popme)

BeiBoz ypaBHEHHS NpsIMOM, MPOXOMAIISH yepes3 3aJaHHYI0 TOUKY NEPHEHIUKYJSIPHO HOPMAaJIbHOMY
BEKTOPY HpAMOi

BeiBo 0011ero ypaBHeHHs NPSIMOM Ha MJIOCKOCTU

BriBOI ypaBHEHUS NPSIMON, NIPOXOIAIIEH Yepe3 3aJaHHYI0 TOUKY I1apajlIebHO HAIIPaBISIOLIEMY BEK-
TOPY IpSIMOU

BriBog ypaBHEHUs IPSMOH, TPOXOAAIIEH Yepe3 ABE 3aJaHHbIEe TOUKU

[epexom ot oqHOM GopMBI ypaBHEHUSI IPSIMOM K APYTro Gopme

BBIBO/T KAHOHNYECKOTO yPaBHEHHUS OKPY>KHOCTH
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16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

33.
34.

35.

36.

37.
38.

39.
40.
41.
42,
43.
44,
45,
46.
47,
48.

49.
50.
51.
52.

53.
54,

55.
56.

BbIBOJ KAHOHMYECKOTO ypaBHEHUS 3JUIUIICA U €I0 aHAIN3

BbIBOJ KAHOHMYECKOTO YpaBHEHUS TUIIEPOOIIB M €70 aHAIN3

BbIBOJ] KAHOHMYECKOTO ypaBHEHUS 11apaloJIbl U €ro aHallu3

VYpaBHEHHE MIIOCKOCTH, IPOXOISAMICH Yepe3 3a1aHHyI0 TOUKY NEepHEHIUKYISIPHO HOPMaJIbHOMY BEKTO-
py (BBIBOT).

Obuiee ypaBHEHHUE TIIOCKOCTH, YpaBHEHHE TNIOCKOCTH B OTPE3Kax; MOCTPOCHUE IIIOCKOCTH
VYron Mexay IByMs INIOCKOCTSIMU

VYcnoBus napajieIbHOCTU U yCIOBUE NIEPIIEHANKYIIIPHOCTH ABYX IJIOCKOCTEH (BBIBOX)
VYcnoBue nepecedeHus Tpex MIOCKOCTeN B OTHOM TOYKE.

YpaBHEHHE IIIOCKOCTH, IPOXOAALICH Yepe3 TPU 3alaHHbIE TOUKHU (BBIBOX)

Kanonnueckue ypaBHEHHs IPSMOH B IPOCTPAHCTBE (BBIBOA)

[TapameTpuueckue ypaBHEHUsI IPSIMOH (BBIBO)

VYcnoBus napajieIbHOCTH U yCIOBUE NEPIEHANKYIISIPHOCTH NPSIMBIX B IIPOCTPAHCTBE
VYroa Mexay OpsIMOU U INIOCKOCTBIO. Y CJIOBUE NAPATUIETbHOCTH U YCIOBUS
NEePHIEHINKYISIPHOCTH MPSIMOM U TIIOCKOCTH

Touka nepeceueHns IPSIMON U TIIOCKOCTH (BBIBOI)

Ob1mee ypaBHeHHE TIOBEpXHOCTH. BBIBO ypaBHEHUS chephl

Hunuaapuyeckue MOBEPXHOCTH: OIpeIeeHne, JUINNTHUECKUN IIHITHHAD
OHOIOJIOCTHBIN U IBYHOJIOCTHBIA TUTepOoonusl. X ypaBHEHHS U aHATTU3

IIpenen u HenmpepbIBHOCTH QYHKIUU

IIpenen GyHKumu npu X — 400, X — —0, X — X,

Beckoneuno manbie ¢pynkiun. OrpanndeHnbie GQyHKIUU. beckoHeuHo 0opmvie PyHKIUU U UX CBSI3b C
0ECKOHEYHO MAITbIMH ()yHKITHSIMH

OcHOBHBIE TEOpEMBI 0 MpeAenax. PackpriTue HeonpeaenéHHOCTEN BUaa

o|lo

818

. . sin x
[TepBblit 3ameuarenbHbli npenen QyHkuun Y =—— npu x —>0
X

[Ipenen mocnenoBatenpHOCTH. BTOpOii 3aMedarensHbIN peaen. Hatypanpabie morapudMel.
CpaBHeHHe OECKOHEUHO MalblX (YyHKIUH, DKkBUBaNeHTHBIE PpyHKIMU HenpepbiBHOCT QyHKIMH. Tou-
KM pa3pbiBa 1 UX kiaccudukanusi. CBONCTBa HEMPEPHIBHBIX (DYHKINH

JAnddepenuunanbHoe ucuncjienne GyHKIU OIHON epeMeHHOM

[TonsTre npou3BOAHON PYHKIINHU, €€ MEXaHUYECKUI U TEOMETPUUECKUN CMBICT.
Juddepennunan GyHKIUU U €0 TEOMETPUUYECKUN CMBICI

ITpon3Bo/iHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIHH.

[IpaBuna quddepeHunpoBanus.

ITpon3sBosaHas COKHOU (GYHKLIUU

JuddepennnpoBanue 3alaHHbIX B TapaMeTPUUECKON 1 HEIBHOU (opMme

Teopembr ®epma, Pons, Jlarpanxa, Komu, Jlonurans

HeoOxonuMmele n gocTaToYHbIE YCIOBHSI BO3pacTaHus (yObIBaHUS) QYHKIIMH.

MakcuMyMBbl U MUHUMYMBI ()YHKIITH

[Topsanox uccnenoBanus GyHKIUHU C TOMOILBIO TPOU3BOIHOM U MOCTPOEHHUS €€ rpaduka
DOyHKIHH HECKOJbKHX NepeMeHHbIX

O6mnacTh ornpeneneHus], TMHUU YPOBHS (DYHKLINHU ABYX MEPEMEHHBIX.

[Ipenen u HempepbHIBHOCTH (PYHKILIUU JIBYX IIEPEMEHHBIX.

Yactasie npousBoaubie. [lomabiii nuddepenmnmar.

OkerpeMyM (QYHKIMH JBYX NepeMeHHbIX. HanbosnpIiee 1 HauMeHblee 3Ha4eHNs: QyHKIUN
JIBYX TIEPEMEHHBIX B 3aMKHYTOW 00JIaCTH.

IIpon3BoaHas 1o HampasiieHUIO. ['paaAveHT cKaIsIpHOro nojsi. MeToa HauMEHbIINX KBaJIpaToB
U1 00pabOTKH SKCIIEPUMEHTAIbHBIX TaHHBIX.

Jlorapudgmuueckoe nuddepenurpoBanue GyHKImi

HeoOxonumele n gocTaTouHbIE YCIOBHS BO3pacTaHus (yObIBaHUS) QYHKIIMH.

MakcuMyMBbl U MUHUMYMBI ()YHKITHH
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57. Topsnok uccnepoBanust GyHKIIMH ¢ TOMOIIBIO POU3BOJHOM M OCTpOeHH e€ rpaduka.

Oo0pa3zen 3K3aMeHAIMOHHOT0 OnJIeTa

1. VYroa Mexy IByMs BEKTOPaMH, YCIOBHS UX NEPIEHANKYISIPHOCTH U MAapaUIIbHOCTH
(Teopernueckuii BONpoc).

X, + 2X, +3X5 =5,
2. Pemnth cucreMy JIMHEMHBIX ypaBHEHH MeTooM Kpamepa 2% — Xy — X3 =1,

X, +3X, +4X; =6.

3. Haiitu yrioBoii ko dunueHT npsmoi, npoxojsmieii uepes Touky 4 (-2;5), B (-3;4).
4, Haiitu cnenyronme npeaessl:
5. Haiiti nmpou3Boiabie GyHKIwmiA: 1) y = 6X — 34 +3/x,

X

5x—X.

9) y=e>*"%;) y = cos”10x
1) x%y +y3 +e% = x>,

7.3.00pa3en KOHTPOJIbHOM PadOThI VISl TEKYLEr0 KOHTPOJIs

Paznen «DJIEMEHTHI JIMHEMHOU 1 BCKTOpHOﬁ aJ'Il"e6pr, AHAJIUTUYCCKAA I'COMETPUSI).

21

1.Hatitu npousBenenne A4-B u B-A  Marpun Az(?’ _1), Bz(_é _:,i _gj

2.Pemuth cucreMy ypaBHenuii  a) merogoM Kpamepa, 6) metogom ["aycca.

3.[lanbl yeTbipe Touku: HaiiTu, prMeHsisi BEKTOPHYIO anredpy:
a) yroan ABC;
0) iomank TpeyronbHuka ABC;
B) 00bEM nupamuasl ABCD.

4 IlpuBecTu ob1iee ypaBHEHHE IPSIMOM K BUY B «OTpe3Kax» U MOCTPOUTH €€.

5.ITpuBectH ob1iee ypaBHEHHE KPUBOW BTOPOTO MOPSIIKA 3x% + 2y2 +6x+4y-1=0
K KAHOHMYE-CKOMY BHUIY U TIOCTPOUTH €€.

Bropoii cemecTp
Bomnpocsl 111 KOHTPOJIsSI K IePBOH py0esKHOI aTTecTalNU
HNHTerpajibHoe ucyucjaeHue GyHKI U 0JHOH epeMeHHOH

=

Heonpenenénusliii nuTerpan u ero cpoiictsa. Tabnauia HeonpeaenEHHbIX HHTETPAJIOB.

2. HenocpenctBeHHOE UHTETpUpoBaHue, [[pruMephl BEIYHUCICHHS] HHTETPAJIOB ¢ TOMOIIIBIO TaOIH4-
HBIX UHTETPAJIOB U MIPUBEJCHUEM WHTErpasia K TAOJTUIHOMY TIPe0Opa30BaHUEM MOIBIHTETPaATTh-
Hoit pynkuuu. [TpoBepka orBera nuddepeHnpoBaHreM OTy4YeHHOTO OTBETA.

Meroa UHTETpUPOBaHUS TIOJIBEICHUEM T10]] 3HaK nuddepeHiana, MeTo ] 3aMeHbI TIEPeMEHHO.
WNHuTterpupoBaHue 1o 4acTsiM B HEONPEAEAEHHOM UHTETpae

Hw
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o N

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21.
22.
23.
24.

25.
26.
217.
28.

29.
30.

KommekcHbie uncna. Anredpandeckas popma 3anucu KOMIIEKCHOTO uucia. Moyinb 1 apry-
MeHT. J[efiCTBHS HaJl KOMIUIEKCHBIMU YHciIaMu. Tpuronomerpuueckas popma 3alucu KoM-
IIJIEKCHOTO YUCIIA.

Pa3niosxeHre MHOroO4YJICHA Ha JIMHEWHBIE U KBalpaTHbIE MHOXUTENN. IHTerpupoBanue panuo-
HAJIBHBIX Ipo0Oeid. Turel mpocTedmmx 1podeii U X HHTETPUPOBAHUE.

WuTerpupoBanue palMoOHAIBHBIX pOo0ei METOIOM Pa3IoKEHHsI Ha IpocTeiIne IpooHu.
WuTerpupoBanue NpoCTeHIINX UPPALMOHATBHBIX (PYHKIUH.

WHuTerpupoBanue TpUroHOMETPUUYECKUX (YHKINH, YHUBEpCAIbHAsI TPUTOHOMETPHUECKAs
IIOJCTaHOBKA.

OnpenenéHHblii MHTErpaJl U €ro CBOMCTBA.

®opmyna HeroTona-JleiiOHuna.

3aMeHa IEpEMEHHOH B ONIPENEIEHHOM HHTETpaIe.

HHTterpupoBanue onpeaeIEéHHOr0 HHTErpaa o 4acTsM.

Beruucnienue nmiomanei miockux Guryp, BeIMUCICHUE JJIMHBI AYTH KPUBOM, 0OBEMOB Tell.
Heco6cTBeHHBIE MHTETPAIIBI.

WuTerpainsl ¢ 6eCKOHEUHBIMU IIPEeIaMi HHTETPUPOBAHUS.

WHTerpaisl OT HEOTPaHUYECHHBIX (YHKIIUH.

Ooépaszey 3a0anus 011 nepeoil pydexdcHoll ammecmayuu

Haiitu cnepyromue nHTErpasl:

1 3
1).|‘ Pr—2 3 _3|ux; 2) Isin24xdx; 3) Ix e 2Xdx ; 4)J‘1+dﬁ
0 0

Bonpocel ona konmpona Ko émopoii pybexcnoi ammecmayuu

Juddepennunanbaple ypaBHEHUs: orpeiesnienue, nopsaok Y.

Pemenue nuddepennraibHoro ypaBHeHUs 1-ro mopsaka: onpeneieHue; olliee 1 4acTHOE pe-
LICHUS.

JuddepeHunanbHble ypaBHEHUS C pa3IESIIOIIMMKCS IEPEMEHHBIMU: OIIPENIETICHUE U aJITOPUTM
pelieHus.

Pemenue ognopoaubix 1Y 1-ro nopsiaka: onpeaeneHue u atropuT™ perieHusl.

Pemenue nuneitbix 1Y 1-ro nopsizika: onpeneneHne U alrOpuTM pELICHHUs.
Juddepennnanbable ypaBHEHUHN 2-T0 MOPSAIKa: ONpeiesieHne, 00IIee U YaCTHOE PEIIECHUS.
Pemenue YpaBHEHUH, JOITYCKAOIINX MIOHUKCHUE HopsiAKa BUJIOB:
y'=100, y' =0y, ¥ =1(y.y).

Jluneitnbie oqnopoansie 1Y 2-ro nmopsiaka: TeopemMa ero penieHue.

JIuneitnsle ogHOpoaHble 1Y 2-r0 mopsi/ika ¢ MOCTOSHHBIMHU KO3 HUIIMEHTaMH.
XapakTeprucTUYeCcKoe ypaBHEHNE U CTPYKTYypa OOIIEro pelieHus

JIuneitnsle HeoHOpOAHBIE /Y 2-ro mopsiika ¢ MOCTOSHHBIMU KOA(P(HHUIIMEHTAMH CO CIIEHAb-
HOM IIPABOM YacCThIO

Meron Bapraluy MpOU3BOIBHBIX MTOCTOSHHBIX (MeTOA Jlacpanoica)

Cucremsl qudpepeHnaTbHBIX YpaBHEHUH. MeTo1 HCKITFOUSHUS PEIICHUS] CUCTEMBI

YPaBHEHUHU.
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Oo0pa3en 3agaHud il BTOPOi pyOe:KHOM aTTecTanuu

Pemute mudepennnansubie ypaBHCHHSI :

_y+3.
1) y=222;

X

2
X

4) y"-Ty'+6y=x-1.

Oo0pa3en 3agaHus ISl CAMOCTOSITEJIbHOI PadOTHI CTyIEeHTAa

HeonpeneseHubli OnpeneseHHbI HecoOcTBeHHBIH
HHTErpaj HHTErpaJj HHTErpaJj
WNuTerpupoBanue noBeAcHIEM Henocpencteennoe npumenenue | MHTerpalibl ¢ 0ECKOHEUHBIMH
0J1 3HAK nn@@epeHuHaﬂa: dbopmynel HetoTona — Jleitbnuna: 1) 2 w2dx
cos? x ) «2 1

WNHTerpupoBanue no 4actsam: 3aMeHa epeMeHHOM: 2)

3) I (4—3x)e ¥*dx

! NE —);2)3

I/IHTCFpaJ'IBI C HCOI'PaHHUYCH-
HBIMHU NOJABIHTCTPAJIbHBIMU

12 __dx
GyHKIUIMEI )!; M

WuTerpupoBanue GyHKIIMN BUIA [Tnomanp naockoi GUrypsl.

Ax+B " AXx+B Beraucnuts miomanes Gurypsl,
[ ax® +bx+c ax®+bx+c ' OTPaHUYCHHOM JINHUAMMU:

3) y=(x-2)% y=4x-8

4) J' Xax
Va+6x—x2

HNHTerpupoBanue panuoHaIbHbIX
byHKUIMI:
J‘ X2 +4x% + 4x+2 d
2(,2 X
(x+1) (x + x+1)

WHuTerpupoBanue
UPPaLMOHATIBHBIX (QYHKIIHIL:

6) I dx
J1-2x —%1-2x

TeopeTuquKne BOIIPOCHI, BLIHOCHUMbBIC HA 9K3aMCH

HuTerpanbHoe ncuucjienne GyHKIUNA 0JHON epeMeHHO

1. TlousTtue nepBooOpa3Hoii. Heonpenenénurlil nHTErpai u ero cpoiicrea. Tabnuia

HCOHpCI[eJ'IéHHLIX HHTCT'PAJIOB.

N

OcHOBHBIE MCTOJbl HHTCTPHUPOBAHUSA: HETOCPECACTBEHHOC NMHTCTPUPOBAHUE.

3. Meton HHTCTPpUPOBAHUSA TTOABCACHUCM IO 3HAK I[I/I(I)(pepeHI_II/IaHa, MCTOJ 3aMCHbI HCpCMCHHOﬁ

4. laTerpupoBaHue MO 4acTsM B HEONPEAEIEHHOM UHTETpaje
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4. KowmrutekcHble yncna. Anrebpanueckas popma 3amuci KOMIUIEKCHOTO yucia. Moayiab U apry-
MeHT. JleficTBUS HaJ KOMIUIEKCHBIMH 4YuciIamMH. TpuroHomerpuueckas Qgopma 3amucu KOM-
IIJIEKCHOTO YHUCIIA.

5. Pasznoxxenue MHOroujeHa Ha JUHEHHBbIC W KBaJpaTHble MHOXHUTENIU. VHTErpupoBaHue paruo-
HAJIBHBIX JIpo0eid. Turel mpocTedmmx 1podei U UX HHTErPUPOBAHNUE.

6. HMurterpupoBaHue palloHaIbHBIX IpOOEi METOIOM pa3oKeHusl Ha mpocreiimue apodu. Mure-
IPUPOBAHKE MPOCTEUIINX UPPAUOHAIBHBIX (YHKITUH.

7. VHTerpupoBaHHE TPUTOHOMETPUUYECKUX (DYHKUMH, YHHUBEpcajabHasi TPUTOHOMETpHYECKas MOJ-
CTaHOBKA.

8. 3agauu, mpUBOIAIINE K MOHITHUIO ONpeAenEHHOro uurerpaia. OnpenenéHHbli HHTErpal U ero
CBOMCTBA.

9. ®opwmyna Herorona-Jleitbuuia. 3aMmeHa mepeMeHHOM B onpeIeIEHHOM HHTETpaJIe.

10. ®opmyna UHTETPUPOBAHUS 110 YACTAM ISl ONIPECIEHHO HHTETpaa.

11. TIpunoxeHus onpeneaEHHOro HHTErpaia: BEIYUCICHUE IO el MI0CKUX (GUTryp, BHIYUCICHUE
JUTMHBI YT KPUBOM, 0OBEMOB Tell.

12. HecobctBennbie nHTerpaibl. MTHTErpaibl ¢ 0eCKOHEUHBIMHU MpeieiaMi UHTETPUPOBAHHUS.

13. HuTerpainsl OT HEOTPAaHUYCHHBIX (QYHKIIUH.

JAunddepenuuaibHbie ypaBHEHUS

14. Tuddepennmanpupie ypaBHeHUs: onpenenenue, nopsaok Y, pemenue Y.

15. Iuddepenunansaoe ypaBHEHHE 1-TO MOpsIKa: ONMpeaesieHIe; 00IIee U YaCTHOE PEIICHHS.

16. Teopema cyiiecTBOBaHMS U €AMHCTBEHHOCTH perienus st 1Y 1-ro mopsaxa.

Y ¢ pa3gensomuMucs NepeMEHHbIMU: OIPEEICHNUE U OPSA0K PEIICHUS.

17. Onnopoansie 1Y 1-ro mopsiaka: onpeneneHue 1 MOpsI0K PEeIICHHS.

18. Jluneitnsie 1Y 1-ro mopsiika: omnpeneneHne u MopsaoK PeuIeHusI.

19. Jduddepennunanbupie ypaBHeHUS 2-T0 MOPsAKA: ONpeieJIeHHe, BUJ OOIIETO PEIIeHUs;

TEeopeMa CYLIECTBOBAHMS U €JUHCTBEHHOCTH PELICHHUS.

20. Ilpocrteiimue ypaBHEHUS, TOMYCKAIOIINE TOHKEHUE TOPSIKA:
y'=f(), y'=1xy, y'=1(yy)

21. Jlunewtnsie J1Y 2-ro mopsiaka: HEOJHOPOIHBIE U OJHOPOIHBIE ypaBHEeHMs. Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH PELICHHUS

22. Jluneiinsie oqHopoanbie 1Y 2-ro mopsiika: TeopeMa o0 CTPYKTYpPE €ro peleHus

23. Heonnoponausle nuHelnble J[Y 2-To nmopsaka: TeopeMa 0 CTpYKType OOIIEro pereHuu

24. Jluneiiawie omHOpOAHBIE JIY 2-T0 TIOpsIKa C TOCTOSITHHBIMU KO3 PUITUCHTAMHU.
XapaKkTepuCcTUUECKOE YPaBHEHHE U CTPYKTYpa OOILEro pereHus

25. Jluneiinbpie HeomHOPOAHBIE J[Y 2-TO TIOpsIKA C TOCTOSTHHBIMU KO3 PUITUCHTAMH CO
CIIeLIMATIbHOM ITPAaBOM YaCThIO

26. MeTo/ BapHaluy MPOU3BOIBHBIX MOCTOSIHHBIX (METO Jlacpanoica)

27. Cucremsl 1uddepeHnnanbHbIX ypaBHeHHH. MeTo1 UCKITIOUeHHs! pellieH s CUCTEMBI
YPaBHEHUM.

Oo0pa3sen 3K3aMeHALIMOHHOT0 O1JieTa
1. IlepBooOpa3nas. 3agaua Komwm s 1Y
2. Haiitu unterpanst: 1) j(x5 - % + %/?) dx; 2) jx cos xdx ; 3) de.
X

5x% +16
2
dx.. —\/; dx.

9
X 5)£I—1

4)
1
+00

" dx
4. BBI'—II/ICJ'II/ITI) HeCO6CTBeHHI>II/I HHT! erpan HNINn YCTaHOBI/ITI) €ro paCXOJII/IMOCTBI I —4 .
X
1
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5. Pemmuth muddepeHimanbable ypaBHEHUS: 1) (1+ e” )yy’ =e*, y(0)=L 2) y' - § = %;

3y +xiy=x% 4)y"+2y' =x*+2.

Tpernii cemecTp
Bomnpocek! 111 KOHTPOJISI K IEPBOM Py0e:KHOM aTTecTAlMHU

KparHubie, KpUBOJIHHEHbIE U TOBEPXHOCTHbIC HHTEIPAJIbI
Brluucnenue 1BOMHOro HHTErpaia B IEKapTOBBIX KOOpAMHATAX.
Beluncnenue 1BOMHOr0 HHTErpalia B IMOJISAPHBIX KOOPAUHATAX.
3. IlpunoxeHus ABOMHOTO MHTErpaia: BIYUCICHUE 00bEMA IUIHMHIPHUYECKOTO Tea,
TUIOMIA/IN TUIOCKON (DUTYPBI, MaCChI IIOCKOM MJIACTUHKH C TIEPEMEHHOH IIOTHOCTHIO,
CTaTMYECKOTO MOMEHTA OJJHOPOIHOM IIIOCKON (GUTYPBI, KOOPAUHAT EHTPA TSHKECTU
TUIOCKOW (PUTYpPBI, MOMEHTOB HHEPIIMH MaTepUAIbHON TOUYKH, U TUNIOCKOH (UTYPHI.
TpoliHOM UHTErpan v ero BEIYUCIECHUE B IEKAPTOBBIX KOOPAMHATAX.
Brruuciienue TpoiHHOTO MHTErpasia B MUJIMHIPHYECKUX U c(HepHUECKIX KOOPIUHATAX.
[IpunoxkeHus TPOWHOTO UHTETpasa: BeIYUCIEHUE 00bEMA TEIa, MacChl TEla.
Brrunciienne KpuBOJIMHERHOIO HHTErPAJIa 0 KOOPAUHATAM
Brrunciienne KpuBOJIMHERHOIO HHTErPAJIA MO JJIMHE TyTH.
Brluncnenne noBepxHOCTHOrO UHTErpana 1-ro pona.
0. IlpunokeHue MOBEPXHOCTHOTO MHTErpaja 1-ro poga: BBIYHCICHHE MAcChl, CTaTHYe-

CKMX MOMEHTOB, MOMEHTOB MHEPLIUH, IIJIOIIAI1 TOBEPXHOCTH
11. BeruucneHnue nmoBepXHOCTHOT'O UHTETpalia 2-To pojaa

N

ROo~No A

Oo0pa3sen 3aganus 1isl IePBOii pyOe:KHOM aTTecTAllUN

1. BpuuCcIUTh IBOWHON MHTETPAT nyzdxdy, rae
D

2. BvMMUCINTH KPUBOJIMHEHHBIA HHTETPAIT J(XZ +y2)dx + 2xydy BxONB JIyTU KyOU4ecKon
L

napaboinbl y = x> OT ToUKH A@ D) no Touku B(2; 8).

YucioBble 1 QyHKIHMOHATbHBIE PAIbI

12. Ipocreiitme mpuMepbl BEIYUCICHUS CYMMBI YUCIIOBOTO Psizia

13. Heo6xoauMBlii pU3HAK CXOAMMOCTH YHCIOBOTO psjia

14. «OTanoHHbIe psAAB»: P FT€OMETPUUECKON IPOrPEecCU U 0000IIEHHBIH
FapMOHUYECKHUH psi.

15. IIpusnaku cpaBHeHUs 171 uccaeaoBanus YP Ha cxogumocTs

16. UccnenoBanue cxoaumoctu YP ¢ momoipto 1-ro u 2-ro npu3HaKoB CpaBHEHUS, MIpe-
JIeJIbHOTO TIpU3HAaKa cpaBHEHUs, Mpu3Haka /lanamOepa, paIuKkaaIbHOTr0 U HHTErPAIbHOTO
npu3HakoB Komm.
3unakonepemMeHHble pabl. [Ipusnak JleiiOHuIa 1715 3HaKOUYEepEeAYIOLIerocs psa.

20. JlocTaTo4HbIN NPU3HAK CXOAUMOCTH 3HaKoIepeMeHHoro psaa. Teopema Pumana.

21. ®yHKUIHOHAJIBHBIE PAJIBIL.

22. Crenennsle psabl. HaxoxkaeHne nHTEpBaia U paauyca U CXOIAUMOCTH.

23. Panet Teitnopa u MaxknopeHna. Paznoxenue anemMeHTapHbIX QyHKIUH B psaj Teiopa.
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Oo0pa3sen 3aganus 111 BTOPOH pyOe:KHOM aTTecTaluu

s 2,8, 4,5
2.2 4.3 84 165 32:-6

1. Hanucatp o0muii 4wieH psaa

- 1 - 5" o 0 1
2. WccnenoBarh Ha CXOAMMOCTh YHCIIOBBIE PSJIbL: 1) 2y —, 3> (-)"'——.
2520 e Zl n®

© N
o X
3. HaiiTi 00s1acTh XOAMMOCTH CTETICHHOTO Psijia ZT
n=1"

Oo0pa3en 3agaHus ISl CAMOCTOSITEIbHOM Pa0dOThI CTYI€HTA

1y
1. U3MeHUTh NOpsAI0K UHTETPUPOBAHMSI B IOBTOPHOM HHTErpae Idy I f(x, y)dx.
(U

2. IlpencraBuTh TBOMHON MHTETPA ” f (x, y)dxdy B Buze moBTopHOTO, eciu obsacts D 3agana mu-
D
HusiMu. D X2 =2-y; Xx+y=0.

3. BeruucanTh TpoiHON HHTETpaT: ”I(xz +y2 + zz)dxdydz, V:0<x<3 -1<y<2, -1<z<1.
Vv

4. BeIunucauTh KPUBOJUHEHHBIN HHTETpa I (X + y)dxdy, » Ti¢ AB — OTpE30K MPsSIMOH, COCAMHSIOLICH
AB

touku (0; 0) u (4; 2).5.
5. BBIUHMCAHUTH ¢ TOMOIIBIO ABOWHOTO HHTETPalia 00bEM Tela, OTPAaHUYEHHOTO KOOPAMHATHBIMU

TIOCKOCTSIMHU X =0, y=0, Zz=0 ¥ mJIOCKOCTBIO X+ Yy +2z—-1=0.

4. BBIYUCIUTH KPUBOJIMHEWHBIA HHTETPAT I (x + y)dxdy, » Tl AB — OTPE30K MPSIMOH, COCANHSIOMICH

AB
touku (0; 0) u (4; 2).

5. B kopobe 6 kpacHbIX U 4 cMHUX KapaHjamia. Haynauy u3Biekaror Tpu kapanjaamia. Haittu Bepo-
SITHOCTB TOT'O, YTO J[BA X HUX - KPACHBIE.

TeopeTuquKne BOIIPOCHI, BLIHOCUMbBIC HA IK3aMCH

KpartHble, KpuBOJIMHEHbIC U TOBEPXHOCTHbIEC HHTEIPAJIbI

3aa4u, MPUBOISALINE K IBOMHOMY UHTETpAly

Beluncnenre 1BOWHOIO HHTETpaia B IEKapTOBBIX KOOpAUHATAX.

Bpluncnenue 1BOMHOr0O MHTETpaa B MOJIAPHBIX KOOPAUHATAX.

[TpunoxeHus JBOMHOIrO MHTErpasia: BEIUMCIEHHE 00bEMA IMIMHAPUYECKOTO Tea, II0-
I1aJI1 TJI0CKOM (pUTYyphI, MAacChI MIIOCKOM MJIACTUHKHU C IEPEMEHHON TNIOTHOCTBIO, CTAaTH-
YECKOTr0 MOMEHTA OJJHOPOIHOM MI0CKON (DUTYPBI, KOOPAMHAT HEHTPA TAKECTH MIOCKON
(GUrypsl, MOMEHTOB MHEPIIMM MaTepHaIbHON TOUKH, U IJIOCKOH (UTypBHI.

el N
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5. TpoiiHO# HMHTErpaa U €ro BEIYUCICHHUE B IEKAPTOBBIX KOOPIMHATAX.

6. Brpluncienue TpoitHOro MHTErpaia B HWIMHIPUYECKUX U CPepUYecKUX KOOpIUHATAX.

7. TlpunoxeHus TPOMHOTO MHTETpasa: BHIYUCICHUE 00bEMA Tesa, MacChl Tela.

8. BrlunciieHne KPUBOJIMHEHHOT0 HHTErpaa Mo KoopAuHaTaM

9. BrunciieHne KPUBOJIMHEHHOTO UHTErpaia Mo JJINHE TyTH.

10. Borunicnenue moBepXHOCTHOTO HHTErpana 1-ro posa.

11. [IpuioxeHne NOBEPXHOCTHOrO MHTErpania 1-ro posna: BBIUMCIEHHUE MACChl,

CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPLUH, TUIOAAN TOBEPXHOCTH

12. BerurcneHue moBepXHOCTHOTO HHTETpasia 2-ro poja
YucaoBble 1 PYHKIIMOHAJIbHbIE PAIbI

13. Heo6xo1uMbIii MpU3HAK CXOUMOCTH YUCIIOBOTO psia

14. DranoHHbIe pAIBL: P FTEOMETPUUECKOM Mporpeccuu U 0000IEHHBIA TapMOHUYECKHIA
pan.

15. [Ipu3naku cpaBHeHHs 171 uccaenaoBanus YP Ha cxogumocTh

16. UccnenoBanue cxonumoct YP ¢ momoripio 1-ro u 2-ro mpu3HaKoOB CpaBHEHUS, TIpe-
JEIbHOTO TIPU3HAKa CpaBHEHUs, Mpu3Haka J{anambepa, paIuKkaabHOTO U HHTErPATBLHOTO
npu3HakoB Komm.

17. 3naxonepemennsie psiabl. [Ipusnak Jleitbuuia ais 3HaKoYepeyOIerocs psja.

18. JloctaTouHBIi IPU3HAK CXOJMMOCTH 3HAKONIEpEMEHHOTo psiaa. Teopema Pumana.

19. ®yHKIIMOHATBHBIE PSIIBI

20. Crenennble psaapl. HaxoxaeHrue uHTepBaia v pajnyca U CXOJIUMOCTH.

21. Paner Teiinopa u Makiiopena. Pa3noxenue anemeHTapHbix GyHKIUH B psin Telinopa.
OcHOBBI TEOPpUH BEPOSITHOCTE U MATEMATHYECKOH CTATUCTHKH

22. O6mue npaBuiia KOMOMHATOPUKH: TIPABUJIO CYMMBI, TPABHUJIO IPOM3BeAeHUS. BRIOOpKH
37eMeHTOB. Pa3Menienus, nepecraHoBkU, coueTanust. CiiyuaiiHbie COOBITHS U ONIEpaluu
Hajx HUMH. HecoBmecTHbie coObiTus. [loHas rpymnmna momapHO HECOBMECTHBIX COOBITHIA.
Kiaccuueckoe onpeneneHue BEpOSITHOCTH.

23. ®opmyna nonHo# BepositHocTu. Dopmyna baiieca. [ToBropHbie ucnbiTanus. buaomu-
anbHOe pacnpenenenue. @opmyna beprynnu. HauseposiTHeliee 3HaueHue yncia 1o-
saBieHUs coObITHs. JIokampHas Teopema MyaBpa - Jlamutaca. Pacnipenenenue Ilyaccona.
[TommromuaneHOe pacnpeznenenue. CiydaiiHas BenuunHa. OyHKINS paclpeeNIeHUs U €€
CBOMCTBA.

24. JlucKkpeTHbIe U HeTpepbIBHbIE CiTy4aiiHble BeIMYMHBL. [I1OTHOCTH pacnipenenenus, eé
cBoiicTBa. HopMmanbHbIii 3aKOH pacnpenesieHus. HesaBucuMeble CiiydaiiHble BETUYUHBI.
YUucnoBble XapaKTEPUCTUKHU CIIyYalHbIX BEIUYMH. MaTemMaTuyecKoe OKu1aHue, €€ CBOM-
ctBa. Koaduument koppensiuuu, ero cBocTaa.

25. OCHOBHBIE IOHATHUS MaTEMAaTHYECKON CTaTUCTUKU: BEIOOPOYHAsi COBOKYITHOCTb, F'€HE-
pajbHasi COBOKYIHOCTb, IOBTOPHAsi BEIOOpKA, OECIIOBTOPHAsI BBIOOPKA, OTHOCUTEIbHBIN
nokasaresb BbIOOpkH. Omunbka penpe3eHTaTuBHOCTH. ['eHepanbHast cpeHss, BHIOOpOU-
Has cpefHss. JloBepurenbHble MHTEPBaAbl AJIs OLIEHKH MaTeMaTHYECKOT0 0XKHUJIaHUS
HOpMaJIbHOTO pacnpezeneHus. OneHKa BeposTHOCTH (OMHOMHAIBLHOTO pacipeaeeHns)
IO OTHOCUTEIBHOU YacCTOTE.

26. CraTucTuyeckoe pacnpenaenenue Beioopku. [Tonuron gacror.
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Oo0paszenr 3K3aMeHAIMOHHOIO OUJIeTA

o0

I 2 (—2)"
1.HccnenoBath Ha CXOJUMOCTh YHCIIOBBIE PAJIBL: 1) Z n_. 2) Z%
n=0

A i)
=N+ 3
— 2" x"
2. Haiitu 00J1acTh CXOIUMOCTH CTEIIEHHOTO psana: Z >
n=1

3. IlpencraButh ABOMHON MHTETpai ” f (x,y)dxdy B Buzme moBTOpHOTO, eciu obaacts D 3amana mu-

D

HUSAMU. D:x2=2—y; X+y=0.

4. BpIUMCIUTH KPUBOJMHEHHBIN UHTErpall I (x + y)dxdy, » Tie AB — OTpPE30K MPSIMOH, COCANHSIONICH

AB
touku (0; 0) u (4; 2).

5. B xopobe 6 kpacHbIX 1 4 cMHMX KapaHjaama. Haynauy wu3BiekaroT Tpu Kapanaamia. Haiitu Bepo-

ATHOCTb TOT'O, UTO JIBa UX HUX - KPACHBIC.

6. BEIYuCINTh KPUBOJIUHEHHBINA UHTETPAIT J (x? + y?)dx + 2xydy BIOMNB AyrH KyOUdecKoil mapabos:

L
y= x> 0T TOuKH AL, 1) mo Toukm B(2; 8).
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7.4. Onucanue noka3sareseil U KpUTepueB OLleHUBAHUS KOMIIETEHUMI HA PAa3JIMYHBIX 3Tanax U (GOpMHPOBAHNS, ONIMCAHUE IKAJIbI

OICHUBAHMUA.

Taoauna 7

ILlnanupyemsle pe3yiab-
TaThl OCBOCHHUS KOMIIe-
TEeHIUH

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

HaumenoBanue
OLIEHOYHOI'0
cpeacTsa

MeHee 41 0as10B
(Hey10BJIeTBO-
pUTEJIbHO)

41-60 6an10B
(yaoBJj1eTBO-
PpUTEJIbHO)

61-80 6a10B
(xopoiuo)

81-100 6am10B (0T-
JINYHO)

OIIK-3 CriocoOeH npruHUMATh pelieHHs B IpodecCHOHAILHON cdepe, NCTIO0Nb3Ys TEOPETHYECKIE OCHOBBI 1 HOPMAaTHBHYIO 0a3y CTPOMTENILCTBA, CTPOUTE IbHON HHAYCTPHH U

JKUINIHO-KOMMYHAJIbHOTO XO03SMCTBA

3HaTh: OCHOBHBIE TEPMU-
HbI U ONpesieJIeHUs B 00-
JaCTU CTPOUTENBHOIO Ma-
TEPUATIOBEICHUS;
Hasnauenue u knaccudu-
KaIlAIO0 CTPOUTENIBHBIX
MaTepuasos;

CBelIeHUsT 00 OCHOB-
HBIX CBOMICTBAaX CTPOH-
TEJIbHBIX MaTE€pPUaJIOB,
TE€XHOJIOTHH UX MPOU3-
BOJICTBA U 00JIACTSAX MpPHU-
MEHEHHS TEXHOJIOTUU UX
IPOM3BOJICTBA U 001aCTAX
PUMEHEHHUS

®parmeHTapHbie
3HaHUS

Henomnuwie
3HAHUSA

Cdopmuponan-
HBIE, HO COZIEp-
Kalye OT/eNb-
HbI€ MPOOEIIBI
3HaHUS

CdopmupoBaHHbIE
CHCTEMaTHUYECKHUE
3HaHUS

KommiiexT 3aganuii 111 BBITIOJ-
HEHUS pyOEIKHBIX aTTecTalui ,
BOIIPOCHI 110 TEMaM /pazjenam

THACIUIUINHEI BHIHOCUMBIE Ha DK-

3aMEHAI[MOHHbIC OMJIETHI

YMeTh: IPOBOAUTH TOJI-
00p METOJIOB OIIECHUBAHMSI
KauyecTBa CTPOUTEITHHBIX

YacTtuyHble
YMEHUS

Henomnurle
YMEHHUS

YMeHUs OIHEIE,
JIONYCKAOTCS HE-
OOJIBIIINE OIIMOKU

CdopmupoBaHHbIe

YMEHHUS
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MaTepHaJIOB;

MPOBOJIUTH SKCIIEPUMEH-
TaJIbHBIE MCCIIEI0BAHNS
CBOMCTB OCHOBHBIX ITOHS-
THH

Baanerb: MeTOIUKON
pacdera nmoTpeOHOCTH Ma-
TEPUAIIOB JIJIS1 U3TOTOBJIE-
HUS U MOHTa)a KOHCTPYK-
[TUH; METOJAMH KOM-
IUIEKCHOM OIIEHKH COCTa-
Ba, CTPOEHHUSI, CBOMCTB U
KadyecTBa MaTepHUaioB U
W3JIeNU TIPU UX BBIOOpE
JUJIsL CTPOUTEILCTBA; KOM-
MBIOTEPHON TEXHUKOU U
VHTEPHETOM B TEKYILEU
pabore.

YacTtuyHoE BJIa-
JCHHUC HaBbIKAMU

Hecucremarn-
YecKoe Mmpu-
MEHEHHE
HABBIKOB

B cucremarnue-
CKOM IPUMEHE-
HHUH HABBIKOB JI0-
IYCKaIOTCs Mpo-
OebI

YcneHoe u cucre-
MaTHUYeCKOe Mpume-
HCHHC HABBIKOB
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8. OcobGenHocTH peau3alnu JTHCHUIIMHBI AJI HHBAJU/IO0B U JIMII ¢ OTPAaHUYC€HHBIMHA

BO3MOKHOCTAMM 3/10POBbSA

Jlis ocyiecTBiaeHUS TPOLEAYP TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOYHOM aTTe-
CTallMu OOy4aroUIMXCsl CO3AaHbl (POHIbI OLEHOYHBIX CPEJICTB, aAANTUPOBAHHbBIE JJII MHBAJIMJIOB U
JIUL C OIPaHUYCHHBIMU BO3MOKHOCTSMM 370POBbs U ITO3BOJISIIOIINE OLICHUTH JOCTH)KEHUE UMH 3a-
IUTAHUPOBAaHHBIX B OCHOBHOM 00pa30BaTeNbHOM NHporpaMMe pe3yiabTaToB OOy4YeHHs M YpPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIIETEHIIH, 3asBICHHBIX B 00pa3zoBaTeiabHOl mporpamme. @opma mpo-
BEJICHUS TEKYLIEH aTTecTalyy Ul CTYyJEeHTOB-WHBAJINJOB YCTAHABIIMBACTCSA C Y4ETOM HHIWBHIY-
QJIBHBIX MCUXO(PU3NYECKUX 0COOCHHOCTEN (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBbIO-
Tepe, B popMe TeCTUPOBAHMA | T.I1.). [Ipy TecTupoBaHUM 171 CIIA0OBUISIIUX CTYIEHTOB HCIIOIb3Y-
10TCSl (DOHJIBI OIICHOYHBIX CPEJCTB C YKPYIMHEHHBIM MmpUQTOM. Ha sK3aMeH mpuriamaercs compo-
BOXKJIAIOIIUH, KOTOPBI 00ECIIEYNBACT TEXHUYECKOE COMPOBOXKJICHUE CTYACHTY. [Ipn HeoOxoammo-
CTH CTYACHTY-WUHBAJINUIY NPEAOCTABIISIETCS NOMOJHUTEIBHOE BpEMs JUIsl IOATOTOBKU OTBETA HA JK-
3aMeHe (wu 3ayere). O0ydaromuecs: ¢ OrpaHHYeHHBIMU BO3MOYKHOCTSIMU 3/10pOBbs U 00yUarouecs
MHBAINIBl 00ECIICUNBAIOTCS MEYAaTHBIMU W AJIEKTPOHHBIMH 00pa30BaTeNbHBIMH pecypcaMu (Ipo-
rpamMMBbl, ydeOHbIE TIOCOOUS Ui CaMOCTOSITEIbHON padoTHl M T.1.) B (hopMax, aganTUpPOBAaHHBIX K
OrPaHUYEHUSM HX 3/10pPOBbS U BOCIIPUATUS HHPOPMALIUU:

1) JUISL NHBAJIUZIOB U JIAL C OTPaHUYEHHBIMU BO3MOKHOCTSMH 3/10POBbS 110 3PEHHUIO:

- JI cjelbIX: 3a/JaHus JJs BBIIOJHEHHS HAa CEMUHApax W MPaKTUUYECKUX 3aHITHSIX
odopmisitoTcst penbedHO-ToUeuHbIM IpudToM bpaiinsg uian B BUAE AJIEKTPOHHOIO JOKYMEHTAa,
JOCTYITHOTO € MIOMOUIbI0 KOMIIbIOTEPA CO CIELHATU3UPOBAHHBIM IPOTPAMMHBIM OOecIiedeHueM AJis
ClIeNbIX, JINOO 3auMTHIBAIOTCS ACCHCTEHTOM; IHCHbMEHHbIE 3aJaHUs BBINOJHIIOTCA Ha Oymare
penbedHo-TOUeuHbIM mpudToM bpaiing wnM  Ha KOMIBIOTEPE CO  CIEHUAIM3UPOBAHHBIM
IIPOrpaMMHBIM 00€CTIeYeHUEM TS CIIENBIX JIM00 HaJUKTOBBIBAIOTCS ACCUCTEHTY; 00y4aromuMces 1J1s
BBIMOJIHEHUST  33/laHUsl  NPU  HEOOXOJUMOCTH  IPENOCTaBISIETCS  KOMIUIEKT  IMHChMEHHBIX
IpUHAIIIEKHOCTEH W Oymara Juid mucbMa peibedHO-ToYeuHbIM HipugToM bpaitns, kommnbioTep co
CHeIHaTN3UPOBAHHBIM POTPAMMHBIM 00€CTIEYEHUEM JUISI CIIETIBIX;

- s caadoBuasimMX: oOecreurBaeTcs HHAMBHIYyaJlbHOE PaBHOMEPHOE OCBEILEHHE HE
Mmenee 300 srokc; 0OyyaroMMes 7S BHIIOJTHEHUS 3a/1aHUs IPH HEOOXOAUMOCTH MPEI0CTABISAETCS
YBEIUYMBAIOIIEEe YCTPOUCTBO; BO3MOXKHO TAaKXKe MCIIOJIB30BAaHHE COOCTBEHHBIX YBEITHYMBAIOLIMX
YCTPOMCTB; 3aAaHUsI s BHITTOJIHEHUS 3aJJaHUI 0()OPMIISIOTCS YBETMYEHHBIM IPUPTOM;

2) JUISL UHBAJIUOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI O CJIYXY:

- JI TJIYXUX U C.]'IaﬁOCJILIHIaIl[I/IX: o0ecrieuynBacTCs HAJIU4YNE 3BYKOYCI/IJII/IBaIOH_Ieﬁ arirapa-
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TYpbl KOJUIEKTUBHOTO IOJIb30BaHUS, MPU HEOOXOAUMOCTH OOYYaIOUIMMCS MPEIOCTABIAETCS 3BYKO-
YCUWJIMBAIOILAsA allapaTypa WHAWBUAYAIBHOTO MOJb30BaHUS; IPEAOCTABISIOTCS YCIYyTU Cypaonepe-
BOJIUMKA,

- VISl CJIENOTJIyXMX JOMYCKAeTCs MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO YCIyrH TU(IIO-
CypAOnepeBoYHKa (MIOMUMO TpeOOBaHUI, BHITOIHAEMBIX COOTBETCTBEHHO IS CIICTIBIX U TIYXUX);

3) JUISL JIUL C TSOKEJIBIMU HApYIICHUSMU PEYH, TIIYyXUX, cIaOOCHbIIIANUX JIEKIIUA U ce-
MUHAapBI, TPOBOJMMEIEC B YCTHOU (hopMe, TPOBOIATCS B MUCBMEHHOM (hopMe;

4) JUIS WHBAJIUAOB U JIMI C OTPAaHUYEHHBIMM BO3MOXKHOCTSMHU 3/10pPOBbS, MMEHIIUX
HApPYLIEHHUs ONOPHO-IBUIaTEeJbHOIO aNmnapara:

- JUISl JIML C HAPYIIEHUSIMU OIIOPHO-/IBUTATEJIBHOIO annapara, HapyleHUssMH JIBUTaTEIbHbIX
(GyHKIMH BEpXHMX KOHEYHOCTEH WMIIM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH: MHCHMEHHBIE 3a/laHUsI
BBITIOJIHAIOTCS. HA KOMIIBIOTEPE CO CHEUAIN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIIEUEHNEM MIIH HAJIUK-
TOBBIBAIOTCSI ACCHUCTEHTY; BBINIOJHEHUE 33JaHUi (TECTOB, KOHTPOJBHBIX padOT), MPOBOAMMEIC B

MUCBEMEHHOM (hopme, TPOBOAATCA B YCTHOM opMe myTeM oripoca, 6ecebl ¢ 00ydaronumcs.

9. YueOHO-MeTOANUYECKOE U HH(POPMAINIMOHHOE 00ecTeYeHne TUCIHIIHHbI

1. [Hanxo II. E., [Tonos A. I'., KosxeBuukosa T. f. Beiciias maremMatuka B ynpaKHEHUSIX U
3agadax. U.1, U.2. -M.: Bricmas mkoia, 2013,

2. T'mypwman B. E. Teopus BeposTHOCTEH 1 MaTeMaTHYeCKasi CTaTUCTUKA.—M.: Bricias 1koua,
2013.

3. TIucemennsrit [[. T. KoncnekT nekiuii mo Beiciieii maremaruke. [lomnbrii kype. — M.: Boic-
mas mxoia, 2013.

4. Caunos A. A. Kpatkwii Kypc BbICIIEH MaTeMaTHKH, TOM. |, Tom 2. — ['po3nsrii, 2016.

5. IMumaueB B. E. OcHOBBI BhICIICH MaTeMaTUKu. — M.: Beicmas mkoia, 2015.

6. TIIuckynor H. C. luddepennumansroe u naterpanbaoe ucuncinenus. — M.: MTHTETPAJT
ITPECC, 2007.

7. Aonynxamunos C. C., AcxaboB C. H., berunrupues M. A., Cumonenxko P. A. Kpartkuii kypc
TEOPUHU BEPOATHOCTEW U MATEMATUYECKON CTATUCTUKU: TEOPUS, IPUMEPDI, TUIIOBBIE PACUETHI.
VYyebHoe nmocobue st CTYJIEHTOB TEXHUYECKUX BY30B. —PoctoB-Ha-Jlony: OO0 «Jluanazony», 2001

8. baraeBa M. T. C60pHUK 3a1a4 1O JIMHEHHON U BEKTOPHON anreOpe n aHaJIUTUYECKON TreMeT-
puun.— I'posnsnii, UIIL TTHU, 2007.

9. Hanaesa JI. I1I., CocnambekoBa JI. C. Coopnuk 3anad. JuddepenmanbHbie ypaBHEHNUS.—
I'posusriit, UIIL[ I'THH, 2010.

10. TI'ayaeB A.M. luddepenumanbnoe ucuncieHue GyHKIUH OHON epeMeHHOM. — ['po3HBIH,
WIIL TTHH, 2009.

11. T'ayaeB A.M. HHTerpanbHoe ncUncIeHne PYHKIIUU OAHOM nepeMeHHou. — ['po3nsrii, UL
I'THH, 2009.

12. MaremaTtnueckuii ananus u aupdepeHuanbHble ypaBHeHUs. 3a1aui U YIpaxxHEeHus [Dek-
TPOHHBIN pecypc]: yue6Hoe nocobue/ B.B. Biacos [u ap.].— DneKTpoH. TEKCTOBbBIE TaHHbIE.—
Mocksa: UnTepHer-YHusepcurer Mudopmarmonnsix Texnonoruit (MHTYUT), Aii [Tu Ap Menua,
2020.— 375 ¢.— Pexum nocryma: http://www.iprbookshop.ru/97549.html. — 5BC «IPRbooks
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13. MaromaeBa M.A., UcaeBa JI.M. IIpakTukym 1o BbIcIIei MaTeMaTuke, yactsb 1,2,3. — I'po3-
HbIH, 2019.
- Caiir xadenpst https://vpmipit.ru/
- https://edu.ru/

10. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneuyeHue AUCHHUIIIIMHBI

3a kadenpoii «BrIcias MaTeMaTHKa» B TIIaBHOM y4eOHOM KOPITyCe 3aKpeIlIeHbI JIEKIIMOHHAS
ayautopust Ne 1-16, aynuropuu Ui npoBeneHus npakTuueckux 3anstuii NeNe 2-08, 2-27, 2-29, 2-
31, 2-33, 2-35, GOIBIMHCTBO M3 KOTOPHIX OCHAIICHO TAaOIMIIaMU, TpahUUECKUM MaTEpPHAIOM, Yep-
TEXaMU I10 JTUHEHHOH anredpe, IeMeHTaM BEKTOPHOW anreOpbl, aHAIUTHYECKON reoMEeTpuH, aud-
(bepeHInaNTbHOMY HCUUCICHHUIO (DYHKIMH OJHON NEepeMEHHOH, MHTErpallbHOMY HcunciieHuo. Ha
Kadeape UMEI0TCs MHTEPAKTUBHAS JOCKA M TUATIPOSKTOP.

11. lonosiHeHHMs1 ¥ U3MEHeHUsI B pa0oyeii mporpaMMe Ha y4eOHbIH 1o
JlononHeHus U U3MEHEHUs B pabouyue MporpaMMbl BHOCSTCS €XKETroJHO Nepes HayaJoM Ho-
BOro yuebHoro roja mno ¢opme. MzmMeHeHUs AOKHBI OQOPMIITHCS TOKYMEHTAIBHO M BHOCSTCS BO

BCC YUTCHHBIC SK3CMILIAPHBI.
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CocraButens dﬁg\ﬂf\( ['auaeB A.M.

COI'TACOBAHO:

3aBeayronuii kadenpoit «Beicias u mpukiagHas MaTeMaTHKAY QM\/LA( TI'ayaeB A.M.
3aBenyronui kadeapoit

«TexHOJI0rus CTPOUTEIBLHOTO MPOU3BOICTBA» < / Mypra3zaes C.-A. 1O.

Hupexrop IYMP / — Maromaesa M. A.
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Ipuioxenue
MeToanuyeckue yKa3aHus 10 OCBOCHUIO TUCHMIIUHBI
« »

1. Meroanueckue yKkazaHus ISl 00y4AOIIMXCS 10 NVIAHUPOBAHUIO U OPraHM-
3alli¥ BpeMeHH, He00X0AMMOr0 1JI1 0CBOCHMS IMCUMILINHBI.
N3yueHnue pekoMeHAyeTCs HayaTh C O3HAKOMJIEHUS C pabodel MporpaMmMoi TUCLH-
IUIMHBI, €€ CTPYKTYpPOU U COZlep KaHuEM Pa3iesioB (MOAyJIEH), POHIOM OLEHOYHBIX
CPEICTB, 03HAKOMUTHCS C Y4EOHO-METOANUECKUM U MH(OPMALIMOHHBIM 00ECIIEYeHH-
€M JUCLUIUIAHBI.

]_II/ICHHHJII/IHa « » COCTOUT U3 CBiA3aH-
HBIX MCKIY co0010 TCM, O6GCHC‘II/IB3.IOHII/IX IMOCJICAOBATCIIbHOC U3YYCHHUC MAaTCPpHaJIa.
O6yquHe 110 JUCHUIIJINHC « » OCYHICCTBIIACTCA B

cnenyromux Ghopmax:

1. AynutopHslie 3aHATHS (JEKLUH, TPAKTHYECKUE/CEMUHAPCKUE 3aHITHS ).

2. CamocrosiTenbHas paboTa cTyaeHTa (IOAT0TOBKA K JICKITUSM, TPAKTHIECKAM/
MPaKTUYECKUM 3aHATHUSAM, TecTaM/pedepaTam/qoKnanam/3cce, U UHBIM (opMaM MHUCh-
MEHHBIX padoT, BBIIIOJHEHNUE aHAJIN3a KeCOB, MHIMBHUIyallbHAsl KOHCYJIbTALUS C Mpe-
M0JIaBaTEeIIeM ).

3. MuTepakTrBHBIC (OPMBI IPOBEICHUS 3aHATUHN (KOJIIOKBUYM, JICKITHSI-
IUCKYyCCHUs, TPYNIIOBOE pelIeHHe Keica U Ap.(opMBl).

VY4eOHbIif MaTepuan CTPYKTYPUPOBaH U U3yYEHHUE TUCUUIUIMHBI IPOU3BOIUTCS B
TEMaTUYECKOM Mociae10BaTeIbHOCTH. KaxkoMy npakTuueckomMy/ ceMUHApCKOMY 3a-
HATHUIO U CAMOCTOSITEIBHOMY U3YYEHHUIO MaTepHalla MPEALIECTBYET JEKIHN 110 JAHHOU
teme. OOyyaroluecs: CaMOCTOSITEILHO MTPOBOAT NMPEABAPUTEIBHYIO IOJATOTOBKY K
3aHATHIO, TPUHUMAIOT aKTUBHOE M TBOPUECKOE yYacTHE B 00CYKIEHUU TeOpeTHYe-
CKHMX BOIIPOCOB, pa300pe NpOoOIEeMHBIX CUTYALMI U MIOMCKOB IyTEH UX pelIeHUSI.
MHorue npo0ieMbl, U3y4yaeMble B Kypce, HOCAT JUCKYCCUOHHBINA XapaKTep, YTO Mpea-
M10JIAraeT UHTEPAKTUBHBIN XapaKTep MPOBEICHUS 3aHATUI HA KOHKPETHBIX ITpUMEpax.

Onucanue mocie10BaTeIbHOCTH AEHCTBHUM 00y4aromerocs:

[Ipu n3ydyennn Kypca ciaeayeT BHUMATEIbHO CIIYIIATh U KOHCIIEKTUPOBAaTh Ma-
TepHaJl, U3JIaraeMblil Ha ayAUTOPHBIX 3aHATUAX. /|15l ero NOHUMAaHUS U KAYeCTBEHHO-
IO YCBOEHUSI PEKOMEHAYETCA CIAEAYIOIIAsl MOCIEA0BATEIbHOCTD AEHCTBUI:

1. Tlocne okoHYaHUs yueOHBIX 3aHATHH [ 3aKpEIUICHUsI MaTepraia MpocMOoT-
peTh U 00IyMaTh TEKCT JIEKLUH, IPOCTYLIaHHON CEeroAHs, pa3o0paTh paCCMOTPEHHbIE
npumepsl (10 - 15 MunyT).

2. Ilpu moAroToBKE K JIEKIUU CJIEAYIONIErO JHS MOBTOPUTH TEKCT MPEAbLIYIICH
JIEKIIMH, TIOAYMAaTh O TOM, Kakasi MOXKeT ObITh ciemytomias tTema (10 - 15 munyT).

3. B Treuenue Henenu BBIOpaTh BpeMs i pabOTHI C IUTEpaTypoil B OUOIMOTEeKE
(o 1 gacy).

4. Ilpy mOAroTOBKE K MPAKTUYECKOMY/ CEMUHAPCKOMY 3aHSATHUIO OBTOPUTH OC-
HOBHBIE MOHATHUSA 110 TEME, U3yUUTh IPUMEPHIL. Pelas KOHKPETHYIO CUTYAIHIO, -
peaBapUTEIbHO MOHATh, KAKON TEOPETUUECKUI MaTepuai HyKHO UCIOJIb30BATh.
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HameTtuTs mnan perienus, monpoOoBaTh Ha €r0 OCHOBE PEIIUTh | - 2 MpaKTHYECKHe
cutyanu (71a0.paboTh).

2. MeToau4yecKkue yKa3aHusi no padore o0y4aroumuxcs B0 BpeMs poBeIeHus
JICKIHH.

Jlexunu narT 00y4aromuMcs CUCTEMAaTU3UPOBAHHbBIE 3HAHUS 110 AUCLUUIUIMHE,
KOHIEHTPUPYIOT X BHUMAaHHUE HA HanOoJiee CIOKHBIX U BAKHBIX BOMpocax. Jlekuuu
0OBIYHO M3JIAraloTCs B TPAAUIIMOHHOM WJIU B IPOOJIEMHOM cTUiie. J{Jisl CTy/IEHTOB B
OOJIBIIIMHCTBE CITy4yaeB B MpoOaeMHOM cTuiie. [IpoOaeMHBIN CTUITh TO3BOJISET CTUMY-
JUPOBATHh AKTUBHYIO MTO3HABATENIbHYIO JIEATEILHOCTh O0YUaIOIIMXCS U UX UHTEPEC K
JTUCIUIUINHE, POPMUPOBATH TBOPUYECKOE MBIIIJICHUE, MpUOEraTh K MPOTUBOIIOCTaBIIE-
HUSIM U CPaBHEHUSM, JieaTh 0000IEeHNUs, aKTUBU3UPOBAThH BHUMAaHHUE 00YYaIOlUXCs
yTEeM IMOCTaHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOMIPSATH JUCKYCCHIO.

Bo Bpemst TeKIIMOHHBIX 3aHATHI PEKOMEHTyeTCS BECTU KOHCIIEKTUPOBaHUE y4ueO-
HOTO MaTepHasia, oopamaTh BHUMaHue Ha (OPMYJINPOBKHU M KaTETOPUH, PACKPHIBAIO-
M€ CYTh TOTO WJIK UHOTO SIBJICHUS, HJIA TIPOIIECCOB, BHIBOJIBI M MTPAKTUYECKHE PEKO-
MEHIAIHH.

KoOHCHEeKT JieKIuu Jiy4ilie MoApa3iesaTh Ha MyHKThI, COOI0Aast KpaCHYIO CTPOKY.
OtoMy B O0JIBIION CTENEHU OYyT CIIOCOOCTBOBATH BOMPOCHI IJIaHA JEKLIUHU, TPEIIIO-
*KEeHHbIe TpernoaaBareisam. Crenyet oOpamiaTts BHUMaHUE Ha aKIIEHTHI, BBIBOBI, KO-
TOpBIE JIEJIaeT NPEIoaBaTelb, OTMEUas Haubosee BaKHbIE MOMEHTHI B JIEKIIMOHHOM
MaTepHalie 3aMEYaHUSIMU «BAXKHO», «XOPOIIIO 3alIOMHUTHY» U T.11. MOXXHO JIeaTh 3TO
U C TIOMOII[BIO PA3HOIIBETHBIX MAPKEPOB WM PYUEK, OTYEPKUBAs TEPMUHBI U OIpe-
JICJICHUS.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHH, a00peBuaTyp u
cuMBoJI0B. OJTHAKO MpH AajibHElIed padoTe ¢ KOHCIIEKTOM CUMBOJIBI JIy4IlIe 3aMe-
HUTH OOBIYHBIMU CJIIOBAMU JJI1 OBICTPOTO 3PUTEIHEHOTO BOCIIPHUSTHS TEKCTA.

PaboTas HaJg KOHCTIEKTOM JIEKIMI1, HEOOXOIUMO MCIOIb30BATh JUTEPATYPY, KOTO-
pPYIO peKOMEHA0BAJI ITpenoiaBaresib. IMEHHO Takas cepbe3Hasi, KpornoTinBas padoTa
C JIEKIIMOHHBIM MATE€PHAJIOM MO3BOJUT TITyOOKO OBIAI€Th TEOPETUUECKUM MaTepHa-
JIOM.

TemaTuka nexkuuii jaercs B paboyeil nporpamMme TUCHUTLTUHBI.

3. MeTtoauyeckue ykazaHusi 00y4aomuMcsi 0 MOAT0TOBKe K MpaKTHye-
CKMM/CEMMHAPCKUM 3aHATHSIM.

Ha mpakTtruecknx/ceMMHAPCKUX 3aHATUSX MPUBETCTBYETCS aKTUBHOE y4acTHE B
00CY>KJIEHMH KOHKPETHBIX CUTYal1il, CIOCOOHOCTh HAa OCHOBE MOJTYYEHHbBIX 3HAHUN
HaxoJIUTh Hanbosee A (HEKTUBHBIE PEIICHHUS TOCTABICHHBIX IPOOJIEM, YMETh HAXO0-
JATH TIOJIE3HBIN JIOTIOJHUTEIBHBIA MAaTEPUAII 10 TEMATUKE CEMUHAPCKUAX 3aHATHH.

CryneHTy peKOMEHAyeTCsl CIeAyIolasi cXxeMa MOJAr0TOBKU K MPAKTHYECKO-
My/CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMIIeHHE C MJIAHOM MPAKTHYECKOT0/CEMUHAPCKOT0O 3aHITHS, KOTOPBIA OT-
paxkaeT coJep:KaHue MPEAJIOKEHHOU TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIUH;

3. [IpounTath OCHOBHYIO JIUTEPATYPY.
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B mporuiecce moAroToBKM K MPaKTHUYECKUM 3aHITUAM, HEOOXOJUMO 0OpaTUTh OCO-
00e BHUMaHHUE HAa CAMOCTOSITEIbHOE U3yUeHUE PEKOMEHI0BaHHOM nuTepatypsl. [Ipu
BCEH MOJTHOTE KOHCIIEKTUPOBAHHUSI JIEKIIUU B HEMl HEBO3MOYKHO M3JIOKUTh BECh MaTe-
pual u3-3a JUMHTA ayIMTOPHBIX YacoB. [losTomMy camocTosiTensHas paboTa ¢ yueOHH-
KaM#, Y9eOHBIMU TTOCOOUSMH, HAYIHOU, CIPABOYHOM JINTEPATypOil, MaTepragaMu Tie-
puoauveckux uznanuili u Uurepuera sisnsercs HanOoee 3pPEeKTUBHBIM METOAOM T10-
Jy4EeHUs JOTOJHUTENIbHBIX 3HAHUM, TTO3BOJISIET 3HAYUTEIbHO aKTUBU3UPOBATH IMPO-
1[ecC OBJIaJIeHus uH(opMalren, cnocoOCTBYeT Oosee riIy00KOMYy YCBOSHUIO HU3ydae-
MOT0 MaTepuaia, GOpMHUPYET Y CTYI€HTOB OTHOILIEHHE KOHKPETHOM mpolieme. Bee
HOBBIE MOHATHUSA 110 U3y4aeMOU TeMe HeOOXOANUMO BbIYYUTh HAU3YCTh U BHECTH B
rJI0CCapuii, KOTOPBIN 11eTIeCO00pa3HO BECTH C CAMOT0 Hayaja U3yuyeHUs Kypca;

4. OTBETUTH Ha BOMPOCHI IJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHTHS;

5. BBIIIOJIHUTE JOMAIIIHEE 3aJaHUE;

6. [IpopaGoTath TeCTOBBIC 3aJaHM U 3a/1a4H;

7. Ilpu 3aTpyaHeHUAX cHOPMYIUPOBATH BOIPOCHI K MPENOIABATEIIO.

Pesynbrat Takoil pabOThI JOJIKEH IPOSABUTHCS B CIOCOOHOCTH CTYJEHTa CBOOOHO
OTBETUTh Ha TEOPETUUECKUE BOIIPOCHI IPAKTUKYMa, BBICTYIIATh U y4aCTBOBATh B KOJI-
JEKTUBHOM OOCYKJI€HUU BOIIPOCOB U3YYaeMOU TeMbI, IPABUIIHHO BBITIOJHATH MPAKTH-
YECKUE 3a/IaHUsI U UHBIE 3aJJaHUs1, KOTOPbIE NAat0TCs B (DOHE OLIEHOYHBIX CPEJICTB

TV CUUTUIAHBI.

3. MeToguyeckne ykazaHusi 00y4alomuMcs 10 OPraHu3alui CaMOCTOSITe b-
HOI1 padoThlI.

[lens opranuzanuu caMOCTOSITEIbHON PaOOTHI MO AUCIUILIUHE « » - 3TO
yrayOJeHue U pacliipeHue 3HaHuii B 00J1acTu ;
dbopMHUpoOBaHrE HABBIKA U MHTEPECA K CAMOCTOSITEIIbHON TT03HABATEIILHOM TSI TEIIbHO-
CTH.

CamocTosiTenbHas paboTa 00yJaroUUXCsl ABJISIETCS BaXKHEHIITUM BUIOM OCBOCHUS
coJiepKaHus JUCITUIUIMHBI, TIOJITOTOBKHU K TPAKTUYECKUM 3aHATUSM U K KOHTPOJIBHON
paboTte. Croia k€ OTHOCATCSI M1 CAMOCTOSITEIbHOE YTIyOJICHHOE U3yY€HUE TEM JTUCIIH-
minHbL. CamocTosTeapHas paboTa IpeIcTaBiIsIeT COO0H MOCTOSTHHO ACHCTBYIOIIYTO
CHUCTEMY, OCHOBY 00pa30BaTEILHOTO MPOIECCa U HOCUT HUCCIIECIOBATEIbCKUN XapaK-
TEP, YTO MOCTYXKUT B Oy IyIlIeM OCHOBAaHUEM JIsl HATMCAHUS BBIMTYCKHOM KBaIu(uKa-
ITMOHHOW pabOThI, MPAKTUUECKOTO MPUMEHEHHUSI TIOJTYyYEHHBIX 3HAaHUH.

Opranuzaiusi CaMOCTOSITENIbHON pabOThl 00YYaIONUXCsl OPUEHTUPYETCS Ha aK-
THUBHBIE METO/IbI OBJIAJICHUS 3HAHUSIMU, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Tepe-
X0/ OT MMOTOYHOTO K WHJIMBUIYATH3UPOBAHHOMY OOYYEHHIO, C Y4ETOM MOTPEOHOCTEN
Y BO3MOKHOCTEN JINYHOCTH.

[IpaBunbHAsT OpraHU3aIKsa CaMOCTOSATEIbHBIX YICOHBIX 3aHATHH, KX CHCTEMAaTHY-
HOCTB, I1eJIeco000pa3Hoe MIaHUPOBaHUE pPaboUuero BpeMEeHH MO3BOJISIET CTYICHTaM
pa3BUBaTh YMCHUS U HABBIKM B YCBOCHUH M CHCTEMaTH3aIlN TPUOOPETACMBIX 3HA-
HUH, 00eCreYynBaTh BEICOKUN YPOBEHB YCIIEBAEMOCTH B IEPHO 00yUEHUS, TIOJTYIHTh
HABBIKH MTOBBIIICHHS MPO(GECCHOHATBHOTO YPOBHS.
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CamocrosiTenpHast paboTa peamu3yeTcs:
- HEIMOCPEICTBEHHO B MPOIIECCE aAYAUTOPHBIX 3aHITHH - Ha JIEKIHSIX, TPAKTHYE-
CKHX 3aHSTHSIX;
- B KOHTAaKT€ C MPEMNo/ aBaTesieM BHE paMOK PACITUCAHUS - HA KOHCYJIbTAIHASIX T10
y4eOHBIM BOTIPOCaM, B XOJI¢ TBOPUYECKUX KOHTAKTOB, IIPH JIMKBUIAIINHN 33]I0JKEHHO-
CTEH, MPU BHITIOJITHCHUH WHIMBUIYATbHBIX 3aJJaHUN U T.1I.
- B OuOmoTeke, 1oMa, Ha Kadeape IpH BLIOJIHEHUH 00yJaromMuMcsl y9eOHBIX U
MPaKTUYECKUX 3a]1a4.

Buapsr CPC u kputepuu O1IEHOK

(no 6amneHO-peitTunroBoit cucreme I'THTY, CPC ouenuBaercs B 15 6aion)

1. Pedepar

2 Jloxman

3. Occe

4 VYyacTre B MEpOITPUATHUSAX

Tembl 17151 caMOCTOATENBHOM pabOTHI MPOMKCAHBI B pab0oYeil MporpaMMme TUCLHU-
IUTMHBL. D(PPEKTUBHBIM CPEJCTBOM OCYIIECTBICHUS O0YyYAIOMIMMCS CAMOCTOATEIbHON
paboTHI SABIAETCS SIEKTPOHHAS HH(POPMALIMOHHO-00pa30BaTebHas Cpefja YHUBEPCH-
TeTa, KOTOopasi 00eCleurnBaeT JOCTYI K y4€OHBIM IJIaHaM, padO4YHUM MPOrpaMMam JIuc-
LUIUIAH (MOJYJIeH), IPAKTHUK, K U3JaHUSIM 3JEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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