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1. I.Ie.m: OCBOCHMA TUCHUIIJIMHBI

Ilenb ocBoecHMS MUCHMIUIMHBI «Marematuka» - (QOpPMHUPOBAHHE KOMIICTCHIMNA OakagaBpa-
ctpoutens. Juciuminna «MaTteMaTHkay TO/DKHA BOOPYXKHTH OakanaBpa MaTeMaTHYCCKMMHU 3HAHHSIMU,
co3aath (YHAaMEHT MAaTeMaTHYeCKOrO0 O0pa30oBaHMs, BOCIHTATH MAaTEMAaTHYECKYIO KYyJIbTYypy U
NOHUMAHHUE POJIM MaTEMATUKH B Pa3IUUHbIX chepax mpodhecCHOHATBHOMN A TeTbHOCTH.

ITporpamMMa cocTaBieHa B COOTBETCTBHH ¢ TpeOoBaHHAMH DenepaqbHOr0 TrOCyAapCTBEHHOTO
00pa30BaTeIbHOIO CTAHAapTa BBICIIETO 00PAa30BaHUS U C YUYETOM PEKOMECHIANNIA PUMEPHON OCHOBHOMN
0o0pa3oBaTeabHONM IIPOrpaMMbl BBICIIETO O00pa3oBaHHMS [0 HampaBieHuto moaroroBku 38.03.10
«OKunuiiHoe X03gHCTBO M KOMMYHaJIbHAs HHOPACTPYKTypa» (YpOBEHb 00pa30BaHus - OaKaiaBpHar).

2. TlepevyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00YUeHUS MO JUCHUILINHE (MOIYJII0), COOTHECEHHBIX C
IUIAHMPYEeMBIMH Pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMBbl

Kon
Kon OCHOBHBIE ITIOKA3aTEIN OCBOCHHUS
Komnerenmus oKa3aTens
KOMIIETEHIINHA (TIoKa3aTeny TOCTIKCHUS
o ®I'OC OCBOEHUS
o ®I'OC pe3ynbpTaTa)
Cr1ocoOHOCTB UCIIOIB30BAThH OK-8 3HaeT OCHOBHBIE TEXHUYECKUE 31
0a30BbI€ MMOJIOKEHHUST MaTEMAaTHKa, MIPUEMBI ¥ METOJIHI BEKTOPHOI
€CTECTBCHHBIX, TYMaHUTAPHBIX U anreOpbl, aHATUTUICCKOM
SKOHOMUYECKUX HAYK IIPH TE€OMETPHH, MATEMAaTHIECKOTO
PEIIeHNH COITUATBHBIX U a”ajan3a.
npodecCuoHaIbHBIX 3a/1a4 YMeeT caMOCTOATEHHO Vi1
UCIIOJIb30BaTh aJITOPUTMHUYCCKUC
MIPUEMBI PEIICHUS CTAaHIAPTHBIX
3a1ad4.
HMeeT HaABBIKM BIIaJICHUS H1
OCHOBHBIMU METOJIJaMH BEKTOPHOMH
anreOphl, aHATUTHIECKOM
FEOMETPHHU, MATEMaTHICCKOTO
aHajan3a.

3. Yka3zaHue MecTa TUCHUILIMHBI (MOIYJIs1) B CTPYKType 00pa3oBaTeIbHOIl MPOrpaMmbl

Huctmmnmaa «MareMaTuka» OTHOCHTCS K 0a3oBoil wactu bioka 1 («/lucrurummHbel/Momym»)
OCHOBHO# Tpo(hecCHOHANIBHON 00pa3oBaTeIbHOW MPOTrpaMMBI 10 HarpasieHuto noarotoBku 38.03.10
«KunuiHoe XO034HCTBO M KOMMYHalbHas HH(PacCTpyKTypa», ypOBeHb OOpa3oBaHHs OakajlaBpHar.
JucturmiHa sBiseTcs 00s3aTebHON K U3YYIEHUIO

Wsyuenne pmucnmiummHel «MareMaTuka» OCHOBaHO Ha 3HAaHUSAX, YMEHHAX ¢ HaBBIKax,
MOJIYYEHHBIX MPH U3YYCHUU 00YUAIOIUMHUCS DJIEMEHTAPHOW MAaTEMATUKH B IIKOJIEC.

J171s1 OCBOGHUS TUCTIUIUTNHBI «MaTeMaTHKay 00yJarolHics TOJKEH:

3HaTh:

OCHOBHBIE 3JIeMEHTapHbIe ()YHKIIMU, MX CBOWCTBA U TpaKH, CBOMCTBA INIOCKUX T€OMETPHUUCCKUX
¢buryp (TpeyroibHUK, YETHIPEXYTONbHUK, KPYT), MPOCTPAHCTBEHHBIX (GUryp (mpu3Ma, mupamua, map,
IAIFHIP, KOHYC).

VYMeTh:
BBITIOJTHATH are0OpandecKie U TPUrOHOMETpUIEeCKHe peoOpa3oBaHus, pelaTh alredpandeckue u
TPUTOHOMETPUYECKUE YPAaBHEHUS Y HEPABEHCTBA.

NmeTth HaBBIKU!
BBIYMCIICHUH IIJI0IIa/IeH MI0CKUX (HUTryp, 00bEMOB M IUIOIIAACH IOBEPXHOCTH QUryp.
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Hucrummaa  «MaTemMaTuka»  SIBISICTCS  TPEIIISCTBYIOMICH JUISI  OCBOCHHUS  CIICIYFOIIHX
JTUCITATIINH: KOHOMHKA W TUTAHHPOBAHUE NESITEILHOCTH OpTaHW3alWi, IIeHO00pa3oBaHUE W TapudHOE
peryaupoBaHue U Jp.

4. O0beM AMCUHUNIMHBI (MOAYJIS1) B 324€THBIX eIMHULAX € YKa3aHHeM KOJIUYecTBa
aKaJileMH4eCKHX WJIM AaCTPOHOMUYECKHX YACOB, BblIeJIeHHbIX HA KOHTAKTHYI0 padoTy
o0y4Jaromuxcs ¢ npenogasareseM (M0 BUIAM y4eOHBIX 3aHATHII) H HA CAMOCTOATEJLHYIO padoTy

o0y4Jarouuxcs

061113;1 TPYAOCMKOCTb JUCHUIIIIMHBI COCTABJISICT 8 3aueTHEIX CANHMUII, 288 AKaJCMHYCCKHUX 4aCOB.

®dopma 00ydeHHs — O9HAs

Buner yae6HOH paboThI, BKITFOYAs

CaMOCTOSITEIbHYIO paboTy
00yJaromuXcs U TPYA0EMKOCTb

(B gacax) Dopmbt
< KonTakTHas pabota TEKYIIEro
= ¢ 00y4JarOIMMHUCS Camocrosi- KOHTPOJLS
HaumenoBanue e, § TIpakTHKo- TenpHas | YCIeBaeMocTH
Ne pasaena 3 3 OpHEHTHpOBaHHbIC | paboTa (no nedensm
n/n JUCLUILINHBI 5 = 3AHSTHUS cemecmpa)
(Momyms) © o = | = - dopma
Q = |5 Q — | & s
o =2z % aE 3|9 =| o HPOMEKYTOYHOU
5| 5g 85|82t E = aTTecTaluu
= = E E E = = = é[ ) § (no cemecmpam)
sl 283|285 88 °
S E & |[SEgl2e "
= | B S
KP Nel
BekropHas anrebpa u (6 Henens)
g | Jmeitia axreOpa. 1] 16 [12| - | 12 - | 22 | 16 | PIP Nel
AHnanutuyeckas
(6 mememns)
reOMeTpHsI
BBenenue B ananus. KP Ne2
Huddepenunansaoe (12 memens)
2 | ucuncnenne QyHKINH 1 |716 | 20| - 20 - 22 | 20 | PI'P Ne2
OJTHOH M HECKOJIBKHX (12 nepens)
MePEMEHHBIX
Umoeo: 1 32| - 32 -- 44 | 36 | Dx3ameH
WNurerpansuoe KP Ne3
3 | Meumcienue q)YHKIfI/II/I 9 16 | 12| - 12 i 22 | 16 (5 nenens)
OJIHOU MepeMEHHOM PI'P Ne3
(5 nenens)
OOBIKHOBEHHBIE 5}; ]:ij[em)
4 nng;q})g);};unaﬂmee 2 7-16 | 20 - 20 - 22 | 20 PI'P Nod
yp (15 menens)
Hmozo: 2 32| - 32 - 44 | 36 | Dx3ameH
Uroro: 1,2 64 | - | 64 - | sg | 72 | Javen,
OK3aMeH

5. Copep:xaHue TUCUMIVIMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jiejiaM) ¢ yKa3zaHUueM
OTBEJICHHOI'0 HA HUX KOJIMYeCTBA AKaAeMHYeCKHX YaCOB H BHI0B YUeOHBIX 3aHATHIA

5.1.

Codepo;caime JIEKYUOHHBIX 3auAMUL




Ounas popma:

HanmenoBanme
pasnena
JHMCIUATUIMHEI
(Momysst)

Tema u conepxkaHue 3aHATUSA

Kon-Bo
akajs.
4acoB

Bexropnas anredpa
1 JTMHEHHas anreopa.
IAHaTTUTHYECKas
TEOMETPHSL.

1.1 Matpumbel 1 nefictBus Hax HuUMH. OnpemeauTeld BTOPOTO U
TpEeThero MOpsiAKa W MX CBOWCTBa. MHHOpHI M aireOpandecKue
monojHeHus. BreluncieHwe ompenenuTeneid TPEThETO MOpPsAKa
pa3nokeHneM 1o cTpoke (cronoiy). Ilonarue 06 ompenenurene N-
ro ropsiaka. OOpaTHas MaTpHUIa

1.2 Pemienue cucteMbl anreOpanveckux JIHHEHHBIX ypaBHEHUI
MeToqoM ['aycca, ¢ momomIpio 00OpaTHON MaTpuIlpl, Mo GopMyraMm
Kpamepa.

1.3 JluneliHple omepanuMy HaX BEKTOpaMH W HX CBOMCTBA.
PaznokeHue BekTOopa mo 0Oasucy. BeKTOpbl B MpsIMOYTOJNBHON
cucreme KoopauHar. CKaJsipHOE, BEKTOPHOE U CMELIaHHOE
MPOM3BEICHUST BEKTOPOB; WX OIpeJesieHHs, OCHOBHBIE CBOWCTBA,
COCOOBI BBIYMCIICHHSI M IPUMEHEHUS K PEIICHHIO (QU3MUECKUX U
reOMETPUUYECKHX 3aau.

1.4 Tlpsmast Ha TIOCKOCTH (pa3IMYHBIE BUIBI YPABHEHUH MPSMON).
BsanmHoe pacnosnokeHue 2-X MpsSMBIX.

1.5 VYpaBHEHHS TUIOCKOCTEH W WX B3aWMHOE PAaCIIOIIOKEHHE.
[Ipsimas B mpocTpaHCTBE. BbIBOA ypaBHEHUI NpAMON.

1.6 KpuBble W TOBEpPXHOCTH 2-TO TMOPSAKA, WX KaHOHUYECKUE
paBHEHUS M IOCTPOCHHUE.
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BBenmenne B aHaIM3.
Tuddepenunansaoe
MCUKCIICHIE
(YHKIIME OJHOW W
HECKOJIbKHX
MEePEMEHHBIX

2.1 @ynknus omHout mepemenHoi. [Ipenen pynkimu. beckornedno
MaJtble 1 OECKOHEYHO OobIie (PyHKIINH.

2.2 CpaBHeHHEe OECKOHEUHO MaiblX. [IpHU3HAKH CYIIECTBOBAHUS
[peaesoB.

2.3 Ipupamenne ¢ynkiuu. HempepriBHOCTE PYHKINK B TOYKE U
Ha UHTepBasie. TOYKHU pa3phiBa, MX KIACCH(DUKAIMSL.

2.4 TlpousBonHas (yHKIMH, €€ T€OMETPHUUCCKUN U MEXaHUYCCKHI
cmbIcibl. [IpaBuia nuddepenurpoBanus.

2.5 Huddepennpan (yHKIUH, €ro TEOMETPUYECKUH CMBICI.
[Mpumenenue quddepennnana B MpuOIMKEHHBIX BEIYHCICHUSX.
2.6 OcHoBHble TeopeMbl IU(GEPEHIUATBHOTO  HCUUCIICHHS
(Pepma, Posurs, Jlarpamka) U uX reoMeTpuvecKas WUTIOCTPALHAL.
[TpaBuio Jlonurans.

2.7 Bospacranme u yOblBaHMe (YHKIMM HAa HHTEpBale.
OkcTpeMyM, HauOoJblllee M HAaUMEHbLIEEe 3HAaYeHHE (QYHKIUH
OZIHOM NIEPEMEHHON HA UHTEPBAJIE.

2.8 BeImykiiocTh, TOYKH Tepernda KpuBoi. AcuMnToThl. OOmas
cxeMa HccilefoBaHus (YHKLIUHN OJHOW EePEeMEHHOH.

2.9 DyHKUMS HECKOIBKHX HNEPEMEHHBIX, 00JacTh OINpEaeSICHHS.
[Mpenen ¢pyHKIMK ABYX mepeMeHHbIX. HenpepbIBHOCTE (QYHKIIMH B
TOYKe W B oOnacTH. YacTHble NPOM3BOAHBIC; UX T€OMETPHUYECKUI
CMBICII.

2.10 duddepenmupyemocts (HYHKIUU HECKOIBKHX TEPEMEHHBIX.
[Monmueiid  guddepeniman. YacTHbIe NPOU3BOAHBIE  BBICIIMX
MOpsIKOB. DKCTpeMyM (DYHKIMHM JIBYX NepeMeHHbIX. HaxoxaeHue
HAOONBIIETO W  HAMMEHBIErO 3HA4YeHUH (QYHKIUH JBYX
[epeMEHHBIX B 3aMKHYTOW OTpaHUYEHHON 001aCTH.
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MHuTerpanpHoe
MCYHCIICHUE
(hyHKITUH OTHOM
[IePEMEHHOM.

3.1 IlepBooOpasznas. Teopema o0 pa3HOCTH MEPBOOOPA3HBIX,
HEOoNpeeTIeHHbBI HHTErpajl (OCHOBHBIE CBOWCTBA).

3.2  MeTonpl  HMHTETPUPOBAHHS,  HCIIOJIH30BAHUE
MHTETPAJIOB.

TabuIy

3.3 3agaua o TIOMAM KPUBOJIMHEHHON TpaneIuy, TPUBOISINAs K
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[MOHATHIO OIPEACICHHOTO WHTETpasia mo oTpe3ky. Omnpe/eieHHbIH
MHTETPaJl TI0 OTPEe3Ky (OoIpeaeecHine, OCHOBHBIC CBOHCTBA).

3.4 Breruucnenue onpeaencHHoro uuterpana. @opmyna HetotoHa-
UleitOHuIIA.

3.5 Teopembl 00 oreHKe, 0 cpeaHeMm, o auddepeHIHPOBAHUN
MHTErpaia ¢ MePEMEHHBIM BEPXHUM TIPEJICIIOM.

3.6. llpunokeHue ONPEACICHHOIO WHTErpajia Ui peIICHUs
reOMETPUYCCKUX, (PU3NICCKUX U TEXHUUECKUX 3aJ1ad.

OOBIKHOBEHHBIE
mud GepeHnnaTLHbBIC
ypaBHEHUS

4.1 3amaum, mpuBomsmue K auddepeHIrnanbHBIM YPaBHEHUSAM.
Onpenenenne nuddepeHINaTbHOTO YpaBHEHUS, €ro MopsaKa U
peteHusl.

4.2. 3anaya Ko u teopema Komu st ypaBHeHUi 1-ro mopsiaka.
OO6mee W YacTHOE pemieHUsA. ['eOMETpUUECKUH CMBICT 3aTaqd
Komm.

4.3 OcCHOBHBIE THUIIBI
opsiiKa.

4.4 TudpdepeHuunanbuple  ypaBHEHHS  BBICIIMX  TOPSIKOB.
nddepenumanpaple ypaBHEHUST BTOpOro nopsiaka. 3agaya Komm.
OO011Iee 1 YaCTHOE pEIIeHusI.

4.5  uddepennnanpaple  ypaBHEHUS
MOTMyCKaloINe TOHIKEHHUE TTIOPSIKA.

4.6 Jluneitaple nuddepeHanbHble ypaBHEHHS N-TO TOPSIKA.
DyHIaMeHTalbHAS CHUCTEMa PELICHUA JIMHEHHOro OJHOPOIAHOTO
I depeHInanTb HOrO YpaBHEHHS.

4.7 TeopemMbl O CTpyKType OOIIEr0 pEUICHUS JIMHEHHOTO
0THOPOAHOT'O U JINHEHHOT'O HEOAHOPOAHOTO YPAaBHEHHSI.

4.8 Jlunelinvle omHOpOIHBIE IU(EpeHIMANbHbIE YPaBHEHUS C
MOCTOSTHHBIMHU ko3 dureHTamu. XapaKkTepuCTHYECKOE
ypaBHeHHe. Haxoxnenne QpyHaaMeHTaNbHON CHCTEMBI PEIICHHA.
4.9 MeTon HeomnpeneIeHHbIX K03 (GUIIMEHTOB peIeHNsT TNHEHHBIX
HEOIHOPOIHBIX Au(depeHnanbHBIX YpaBHEHHIA.

4.10 Merton Bapuauuii OPOU3BOJIBHBIX MOCTOSHHBIX  PELICHHS

muddepeHInaNbHBIX  ypaBHEHHH 1-TO

BTOPOTO  MOPSAKA,

ITMHEHHBIX HEOAHOPOAHBIX AU depeHIMANbHBIX YPaBHECHHH.
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Utoro

64

5.2.

5.3.

JlabopamopHulii npaxmuxym

VY4eOHbBIM TIaHOM JIAOOPATOPHBIH MPAKTUKYM HE PEAYCMOTPEH.

Hepeueub npakmu4deckKux 3AHAMULL

Ounas gpopma:

HanmenoBanme
paznena
JUCIUILINHEI
(Momysst)

Tema u conepxaHue 3aHATUSA

Koim-Bo
akaj.
4acoB

BexTopHas anredpa u
mHeliHas anre0Opa.
IAHaTTUTHIECKAs
FEOMETPHSL.

1.1 Ompenenutenyt BTOPOTO M TPETHETO TOPSIKA, BBIUMCICHUS,
cBolicTBa. MHUHOpH U alreOpanvecKkue JTOTOJHEHUS 3JIEMEHTOB.
Pasnoxenue omnpenenuTens Mo CTPoKe M MO cToioIy. Dopmyisl
Kpamepa.

1.2 Marpuusl. Onepaunu Haj MaTpulaMyd. Y MHOXXEHHE MATpPHL.
OO6parnass Marpuria. PemieHne cHUCTEM JMHEWHBIX YpaBHEHUH C
IIOMOIIBIO 00paTHON MaTpuibl. MeTox 'aycca.

1.3 BekTopsl B NpsMOYrOJbHOM CHUCTEME KOOPAMHAT; OIepanuu
Haj BekTopamH. OpT BeKTOpa, HANpaBIAIOMUE KOCHHYCHI
BEKTOpA, MPU3HAK KOJUTMHEAPHOCTH BEKTOPOB. JleneHne oTpeska B
JTAHHOM OTHOLIEHUH.

16




1.4 CxamsipHoe, BEKTOPHOE W CMEIIAHHOE MPOU3BCICHHUS
BEKTOPOB, ONpPEIECIEHUS, CBOICTBA, BhluMcicHue. [IpuMeHeHne K
PEIICHUIO TEOMETPUIECKHX U (PU3MUECKUX 3a/1ad.

1.5 TIpsimas Ha TUIOCKOCTH, PA3IMYHBIC BUBI YPABHCHUS TIPSIMOH,
B3aMMHOE pPaCIHOJIOKCHHE ABYX MPAMBIX, YroJl MEXAY HUMHU.
IlnockocTh U MpsiMasi B IPOCTPAHCTBE. Y PaBHEHHUE TUIOCKOCTH 10
TOYKE W HOPMaJIbHOMY BEKTOpY. Pa3nuunble BUIBI ypaBHEHUH
npsAMoil. BzaumMHoe pacnoiokKeHre MmI0CKOCTEN U MPAMBIX.

1.6 Koutponpnas pabora Nel «BekropHas anrebpa u
AHATUTUYECKAsi TEOMETPUD.

Bsenenue B ananwms.
TudbdepentmanpHOE
MCYHCITICHIIE
(yHKIUU OJHOH U
HECKOJBKUX
MepPEeMEHHBIX.

2.1 Metomsl BBIYHCIICHHS TPEJICIIOB. [Tpumenenue
HKBHBAJIEHTHBIX OECKOHEUHO MAJIBIX.

2.2 HenpepwiBHOCTh (GYHKIMH B Touke. lcciemoBaHue ToUYeK
paspbiBa QyHKIMH. Beiaua BapuaHTOB CaMOCTOSTEIBHOM PabOThI
[0 TEME «IIPEeIbD» C TEOPETHYECKHUMHU BOIIPOCAMHU.

2.3 Onpeneneane  npowsBogHOW.  I[Ipow3BOJHAS ~ CYMMBI,
MPOU3BEICHHS ¥ YaCTHOTO (PYHKIIUI.

2.4TlpousBomHast CHOXHOH (QyHKUMHM, (YHKOUH, 3aJaHHON
HESIBHO U MTapaMETPUYECKH.

2.5 YpaBHeHHsI KacaTelbHOW W HOpPMalld K KPHUBOW B JaHHOUN
TOYKE.

2.6 Konrtponpaas padora Ne2. « Texunuka guddepeHIImpoBaHmY.
2.7 TlpaBuno Jlomwmrans. Uccnemoanme ¢yHKIMH 10 0OmIei
CXeMe: TOUKH IKCTPEMYMa, TOUKH Mepernda, aCHMITTOTHI.

2.8 OGnactp onpexaeneHust PyHKINUU ABYX MEPEMEHHBIX. YacTHbBIC
MIPOM3BOHBIE TIepBOTO mopsaaka. [lomHerit nud depermnman.

2.9 YactHple TpoOM3BOAHBIE (YHKIMH, 3aJaHHON  HESBHO.
YacTHble MPOU3BOTHBIE BTOPOTO MOPSIIIKA.

210  DOxcrtpemyMm (QyHKIWH JBYX IepeMeHHbIX. Hanbonpmee u
HaMMEHbIIee 3HaueHUs (YHKIMH, HETPEpHIBHOM B 3aMKHYTOM
OrpaHHYCHHOMN 00JIacTH.
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MHuTerpanbsHoOe
ncuncieHne QyHKIUU
OJIHOM IIEPEMEHHOM.

3.1 Metoas! naTerpupoBanusi. Tabnuma uaTerpanos. [logsenenne
(dbyHKIIMY 11011 3HAK MU depeHmana.

3.2 3amena mepeMeHHbIX. VIHTerpupoBaHWE 1O YacTAM.
WuTerpupoBanne TpPUrOHOMETPUIECKUX (DYHKIIHH.

3.3 MHTerpupoBaHue parMoHaNbHBIX ApoOeH.

3.43ameHa mepeMeHHBIX S HMHTErpajoB,  COJEpKallux
HppalnroHaIbHbIe (QYHKIIUH.

3.5 Konrponbnas padota Ne3. «HeonpeneneHHbIH HHTErpaD».

3.6 ®opmyna Hetorona-JIeliOHuma. HTerpripoBanme mo 4acTsM B
ONpPEACIICHHOM WHTErpaje, 3aMeHa MEepeMEHHOW. Bpruucienue
IUIOIAAX  KPUBOJIMHEHHOH Tpamenuu W o0beMa (UTypHl
BpAaICHHUSI.
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OOBLIKHOBEHHEBIE
muddepeHnanbHbIe
ypaBHEHUSI.

4.1 3amaum, npuBojsmue K AudepeHIHanbHbIM ypPaBHEHUSIM.
MuddepennmanbHbie ypaBHEHUS c Ppa3aenAIomUMHUCS
MepeMEeHHBIMU.

4.2  OpHopoanble auddepeHInaIbHble  YpaBHEHHS IEPBOTO
mopsiika

4.3 Jluneiinbie muddepeHmanbHbie ypaBHEHUS IEPBOTO MOPSIIKA.
'YpaBHeHue beprynnu

4.4 JIuddepeHnmanbHble  ypaBHEHHS ~ BTOPOTO  IMOPSIKa,
IMOTTyCKAIOIINE TIOHIKEHHS TIOPSIIKA.

4.5 JluneiiHple opHOpOAHBIE IU(QepeHInalbHbIE YpaBHEHUS
BBICIIMX  IOPSAKOB €  TOCTOSIHHBIMH  KO3(QHIHMEHTaMH.
DyH1aMeHTaNbHAS CUCTEMA PEIICHHH.

4.6 JluHeiiHble HEOJHOPOAHBIC YPaBHEHHS C TOCTOSHHBIMU
K03 GHUIEHTaMU.
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4.7 JluneilHble HEOAHOPOIAHBIC VYpPAaBHEHUS C TOCTOSHHBIMU
Koa(GuImeHTaMi MeTo1 HeONPeACICHHBIX KO3 PHUIIMEHTOB.

4.8 JluneilHble HEOAHOPOIHBIC VYpPAaBHEHUS C TOCTOSHHBIMU
ko3 purmenTamMmu MeTo 1 BapuaIiiu MPOrU3BOIBHBIX TOCTOSIHHBIX.
4.9 KontpombHas padbota «/luddepeHnnansHpie ypaBHEHUSD

4.10 Ilpumenenme MeTomoB Teopun  «JluddepeHnmanbHBIX
[YpaBHEHUID JIIs penieHus (PU3MUYSCKUX U TEXHUYCCKHX 3a/1a4

Htoro 64
54. I'pynnosvie 3ausamusn-KomMnvlomepHvle NPaKmuKymol
Y4eOHBIM IITAaHOM TPYIIIOBEIE 3aHATHA-KOMIBIOTEPHBIE TPAKTHUKYMBI HE TIPEyCMOTPEHBI.
5.5. CamocmosmenvHas paboma
Ounas ghopma:
HauMenoBaHue Kon-Bo akan. 9acos
Ne pasnena IUCHUIUIMHEL |  Bumbl caMocTosTensHOM PaboThI B IICpHOA B CECCHIO
wn (Moyns) TEOp. O0yUYCHHS
1) Tloaroroska k KP Nel (1 22
CeMeECTp).
2) CaMoCTOSTEeIbHOE H3YUCHHE
TEM : UCCIIEIOBAHUE OJHOPOIHBIX
CUCTEM JIMHEWHBIX YPABHEHU,
BBIBOJI ypaBHEHMUS MIPSIMON Ha
IDIOCKOCTH TI0 TOYKE U
BekropHast anrebpa u | HOpMalIbHOMY BEKTOpY,
1 TUHeHas anredpa. BBIPA)KCHUE YCIOBUI
AHanuTudeckas MapauIeTbHOCTH
TeOMETPHSI. MEePIEHINKYISIPHOCTH MPSIMBIX
yepe3 Ko PUIHEHTH 00X
YpaBHEHUH MPSMBIX, B3aHMHOE
pacIoyoKeHUe NPSIMON U
IUIOCKOCTH B IPOCTPAHCTBE.
3) Bemoanenue PI'P Nel.
4) TloaroToBKa K 9K3aMeHY, 16
c/ladya IK3aMeHa.
2 | Beemenune B anamus. | 1) IToarortomka k KP Ne2 (1 22
Juddepennmansaoe | cemecTp).
ucuncienne Qyukipn | 2) CaMOCTOSTENbHOE H3yUSHUE
OJIHOM M HECKOJIbKUX | TEM: HaXOXJIEHHE NPOU3BOAHOMN
MepPEeMEHHBIX. (hyHKIIH B TOYKE IO
OTIpEAETICHHUIO IIPOU3BOTHOM,
BBIBOJI HEKOTOPBIX TaOJIHYHBIX
MIPOM3BOIHBIX, TEOMETPUIECKHE
TIPIJTIOKEHUS TIPOU3BOJTHOM,
HcCleIoBaHue (YHKITUH,
3) Brmosnnenne PTPNe2.
4) TloaroroBka K S9K3aMeHY. 20
3 | UurerpansHoe 1) TToaroroska k KP Ne3 (2 22
ucuuciieHne QyHKIUN | CEMECT).
OJTHOM MEPEMEHHOM. 2) CaMOCTOSTEIIPHOE H3YUCHHE
TEM: UHTETPUPOBAHUE TI0
CIPaBOYHHKY, pEIIeHUE
JOTIOJTHUTENIBHBIX 3aJ1a4 Ha
reOMEeTPUUYECKHE IPUIIOKEHHUS




HHTETpaja, UCCIIeI0BaHUE
CXOIMMOCTH HECOOCTBEHHBIX
HHTETPAJIOB 10 OINPEEIEHHIO,
MPUIIOKEHUS OTIPEETIEHHOTO
HHTETrpaa Mo OTPE3KY B MEXaHHUKE
3) Bemmonaenne PI'PNe3.

4) TToAroToBKa K 9K3aMEHY H 16
c/1aya IK3aMeHa.
4 | OOBIKHOBEHHBIE 1) TTogroroska k KP Ne4. 22 16
maddepennransapie | 2) CaMOCTOSITEIHFHOE H3YICHUE
ypaBHEHHUS TEM: 3a71a4H, MPUBOIAIINE K
nuddepeHnaTbHBIM

ypaBHEHHSIM, U (epeHITHATHHBIC
ypaBHEHHUS 2-TO MOPAJIKA,
JOTyCKAIOIINe TOHWKECHNE

MOpSIZIKA.

3)Beimonnenne PI'PNe4.

4) TToAroToBKa K 9K3aMEHY. 20
HUtoro 88 72

6. IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecedeHUsI IJIA CAMOCTOSITEIbHOI padoThI 00y4aIOIUXCA
10 JUCHUILINHE (MOYJII0)

OcHOBHBIE MMPUHIUIIBI OpraHyu3alun CaMOCTOSTEIbHOM pa6OTbI 06yqa}01111/1x05{ HU3JI0KXCHbI B
[omosxeHnu 06 opraHU3aIK CaMOCTOSTENFHON paboThl ooydaromuxcs (HUY MI'CY).

CamocrosiTennpHas paboTa MO Kypcy SIBISIETCS 3aJI0TOM YCBOCHUS 3HAHUM M MPOXOXKACHUS
MPOMEXYTOYHBIX aTTecTalluid, MPeAyCMOTPEHHBIX padoueil mporpamMmol mo mucuuiuinHe. KitodeBble
[EJIM CaMOCTOSTENbHBIX BHEAYIUTOPHBIX 3aHSATHI 3aKIIIOYAeTCs] B 3aKPEIUICHUH, PACHIMPEHUN 3HAHWH,
(GOpMUPOBaHUM yYMEHH W  HABBIKOB  CaMOCTOSITENILHOTO  YMCTBEHHOTO  TpyJa, Pa3BUTHH
CaMOCTOSITETIbHOTO MBILITIEHHSI M CITIOCOOHOCTEH K CaMOOPTaHH3aIUH.

BremmonHsiemass B mporiecce  W3ydeHWS — AWCHUIUIMHBI  «MaTemaThka»  yYalluMUCS
camMocCTosITeNbHas padoTa SBISETCS MO AUJAKTUYECKON IeNH IO3HABATENBHON W 0000maromieii; mo
XapakTepy MMO3HaBAaTEIILHOM JACATCIIBHOCTH MW THUIIY Ppe€lIacMbIX 3agad — MO3HAaBaTEIbHOU WU
KCCIIEJIOBATENIbCKOM; TI0 XapaKTepy KOMMYHUKATUBHOTO B3aUMOJICUCTBUSA yUaIIUXCS —WHIUBUIYAJIbHOM;
IO MECTY BBITIOTHEHUS - JOMAITHE; IT0 METO/IaM HayYHOTO TIO3HAHUS — TEOPETHUECKOM.

B xome opraHm3anuMu caMOCTOSTENLHOH pabOThl CTYACHTOB NpENOaBaTelieM pelaroTcs
CJIeTyIOIIre 3a1a4H:

1) yruyOasTh ¥ pacIIUupsATh UX MPOPECCHOHATbHBIC 3HAHMS;

2) (hopmHpOBaTh Y HUX HHTEPEC K yueOHO-TO3HABATEILHOM JICSTEIbHOCTH;

3) Hay4duTh CTYAEHTOB OBJaI€BaTh IPUEMAMH TIPOIIECCca TO3HAHWS,

4) Pa3BHUBATh Y HUX CaMOCTOATCIIbHOCTh, AKTUBHOCTH, OTBETCTBECHHOCTD,

5) pasBuBaTh MO3HABATEIbHBIE CIIOCOOHOCTH OYAYIIMX CHEIHATHCTOB.

CamocrosTenpHast pa60Ta BKJIFOYAcCT, KaK HN3YUYCHHUEC TEKYyHIUX u JOITOJTHUTCIIbHBIX
TCOPETUYCCKUX BOIIPOCOB, TaK W COBECPIICHCTBOBAHUEC HABBIKOB I10 PCHICHUIO IMPAKTHYCCKHUX 3aJad.
Teopernueckne 3HaHUS SBISIOTCA 0a30il Uil MOHMMAaHUs MPUHLMIIOB MOCTPOCHHS MaTeMaTHYECKHX
MoJenell, MaTeMaTHYecKol (hopManu3auy 3a1a4d pacyeTHOTO POEKTUPOBAHHS.

B pasnmene «BexrtopHas anreOpa W JMHEWHas anreOpa. AHATUTHYECKAs TEOMETPHS» TEMBI,
BBIHOCHMBIE JJISi CAMOCTOSITEIBHOTO M3YYEHHsI: B3aMMHOE PACIIONIOKEHUE JBYX NPSMBIX Ha IIOCKOCTH;
B3aMMHOE PaCIIOJIOKEHHE MPSIMOM U TNIOCKOCTH B POCTPAHCTBE.

B pasnene «Beemenue B aHanu3, auddepeHnmanbHoe ucuMciaeHHEe (YHKIUM OJHOH |
HECKOJIbKUX TMEPEMCHHBIX)» TEMbI, BBIHOCUMBIC JIA CaMOCTOATCIIBHOIO H3Y4YCHUSA: TI'€OMETPUUYCCKOC
NPUIOKEHUE TPOM3BOJHOM; HCCliefoBaHNEe (PYHKIMH U TOCTpoeHHe e€ rpaduka.
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B pasnmene «MuTerpansHoe McUYUCICHHE (GYHKIUNA OMHON IEpEMEHHOI» TeMa, BRIHOCUMAS IS
CaMOCTOSITEJIBHOTO ~ M3YYEHHUs:  MHTETPUPOBAaHME  PALMOHAIBHOW  ApoOM;  palMOHaIM3aLus;
TEOMETPHUUYECKUE MPUIIOKEHUS OIPEIETIEHHOT0 HHTETrpalia o OTPE3KY.

B pasnmene «OObikHOBeHHBIE A depeHNaIbHble YpPaBHEHUS» TEMBbl, BBIHOCHUMBIC IS
CaMOCTOSITETIPHOTO H3Y4Y€HMs; 3aJadd NpuBofsimMe K auddepeHIuanbHbIM ypaBHEHUSAM, METO[
BapHaIX IPOU3BOJIBHBIX IOCTOSIHHBIX.

Ha mpaktnyeckux 3aHATHAX pelIaloTcsA 3aJayd MO TeMaM JIEKIMOHHOro Kypca. HacTh 3amad
BBIHOCHUTCSI Ha CaMOCTOsITebHOE pemeHne. CaMOCTOSTENbHOE PelleHHe 3aJayu TakKe HEOOXOOUMO NpH
MOJTrOTOBKE K TEKYILIEH aTTeCTaluy.

CTyneHT MOJKEH BIaJeTh OCHOBHBIMHM METO/JAaMHU HCCIEIOBAaHUS M PELICHHUS MaTeMaTHYECKUX
3agad. HeoOxoauma BbIpabOTKa MEPBHUYHBIX HABBHIKOB MATEMAaTHUECKOTO HCCIEOBAHUS HWH)KEHEPHBIX
3ama4d (mepeBoj pealbHOM 3amadd Ha MaTeMaTHYeCKUN S3BIK, MOCTPOCHHE MaTeMaTHYCeCKOW MOJICIH,
BHIOOp HY)KHOTO MAaTEeMaTHUECKOI'O METOJa €€ pEIICHHs, WHTEpIpeTanus M OLEHKA IOIy4eHHOTO
pe3yibTaTa) Ha MpUMepax 3ajad CIEeHUaJbHOCTH (TeopeThdeckas MeXaHuKa, (HU3HuKa, CONpPOTHUBJICHHUE
MaTepHajoB, CTPOUTENbHAs MEXaHHKAa, THMAPABIUKA M [p.), Pa3BUTHE C ITOH ILEIbI0 HEOOXOOUMOM
MHTYHMLIUH B BOIPOCAX MPUIOKEHUS MAaTEMAaTHKH.

[Ipu moxaroroBke K crade 3K3aMeHa PEKOMEHAYETCs IMOJIb30BaThCS 3alMCAMHU, CACIaHHBIMU Ha
NPAaKTUYECKUX U JIEKIMOHHBIX 3aHATHSX, a TAKKE B XOJ€ TEKyLIeW caMOCTOsTENbHON paboTsl. CHavana
HEO0XOIUMO MOBTOPUTH TEOPETUUECKYIO YacTh, a 3aTeM IEPEXOIUTh K PELICHUIO 3a/1a4.

Jns TMOATOTOBKM K HAIUCAHWIO KOHTPOJNBHOH palbOThl Hauo TOBTOPUTH TEOPETHYECKHUN
MaTepual, U3JI0KEHHBIH Ha JIeKIUSIX, 3aTeM MPUCTYNHTh K pPElIeHHI0 33j7ady. BHauvane Hamo M3y4uTh
3aJa4u, pa3oO0paHHble HAa NPAKTHUECKUX 3aHATHAX, a 3aTEM CaMOCTOSTENbHO PEIINTh AHAIOTHYHBIC
3aJ1a41 U TIPUMEPBI.

Bonbiioe 3HavueHue 11 aKTUBU3AIMN CAMOCTOSITENBHONW pabOTHI CTYJACHTOB UMEET BBHIIOJHEHHE
pacuerHo-Tpadmueckux pador (PI'P) B aymuTopmm mox pyKOBOJACTBOM IpemoiaBareis. JTO JJIEMEHT
00y4eHus CTylIeHTa, IPEToaBaTeb OTMEUAET OMNOKH U JaeT PEKOMEHIALNU CTYJCHTY.

[Ipu BBHITOTTHEHNN CaMOCTOATENFHON PabOTHl 00YyYaloLIHecss UCTIONb3YIOT YUeOHUKU U yueOHbIC
nocoOusi, yKka3zaHHbIC B paszede 8.

7. MDoHJ OLIEHOYHBIX CPEICTB JJIsI MPOBEAEHHUS MPOMEKYTOUHOM aTTecCTANMU 00yYAIINXCSI 110
JucuunInHe (MOIYJII0)

®DoHJ OIEHOYHBIX CpPEJACTB MO AWCHUIUIMHE (MOAYNIO) I TIPOBENCHUS IPOMEKYTOUHOM
aTTeCTallMd, a TaKXe TEeKYIIero KOHTpOJiA oOydaromuxcs seisercs I[lpunoxenuem 1 k paboueit
MporpaMMe TUCITUTUINHBL (MOTYJIs).

OuLeHOYHbIE MaTepuaibl A NPOBEACHUS NPOMEXKYTOUHOM aTTECTAallUd, a TakKe TEKYILEro
KOHTPOJIS TI0 JAMCUHUIUIMHE (MOZYJsI) XpaHATCS Ha Kadeape, OTBETCTBEHHOW 3a MpernojaBaHue TaHHON
JIMCIATLIMHEL.

8. IlepeueHb OCHOBHOI W IONMOJTHUTEILHOM y4eOHOI JUTEPATYPbI, HEOOXOUMOI JIJIsl OCBOEHUSI
AUCHUNJIMHBI (MOLYJIs1)

[ 0CBOGHUS TMCUMIUIMHBI O0YYaIOLIUICS MOXKET HCIOIb30BaTh:

—  y4eOHO-METOJIMUECKYIO JIUTepaTypy, umermrytocs B HTb HUY MI'CVY,

—  yueOHYIO JIUTEPATypy, Pa3MEIIEHHYIO0 B DJIEKTPOHHBIX OuOmmnoTeunsix cuctemax ObC ACB u
IPRbooks,

—  METOJIWYECKYIO JIUTepaTypy, pasmeménnyto B ObC HUY MI'CY.

[lepeuens ucmoab3yeMoi JIMTEPATyphl €XKETOAHO OOHOBIISIETCS C YUETOM YPOBHSI Pa3BUTHUS HAYKH U
TEXHUKH U npeacTtasiieH B [Ipuioxenun 2 k paboueil mporpaMme JUCHUTUINHBL.

9. Ilepeuennb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH « UHTepHeT» (1aj1ee —
ceTb «AHTEpHET), HEOOXOAUMBIX /IJISl OCBOCHH S M CUMILIUHBI (MOAYJISA)

HaumenoBanue pecypca cetu «HTepHET» DJIeKTPOHHBIH ajipec pecypca
«Poccuiickoe o0pa3zoBaHue» - (efepatbHbII MOPTA http://www.edu.ru/index.php
Hayunas snexTponHasi Oubiamnoreka http://elibrary.ru/defaultx.asp?
OnektpoHHas oubanoreuHas cucrema |IPRbooks http://www.iprbookshop.ru/
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DenepanbHas YHUBEPCUTETCKAsl KOMITbIOTepHas ceTb Poccun http://www.runnet.ru/

Nuadopmanmonnas cuctema "EnmHOE OKHO JOCTyma K

" http://window.edu.ru/
00pazoBaTeIbLHBIM pecypcaM

HayuHo-TexHHYeckuil  >KypHal TIO  CTPOMTENBCTBY H

apxuTexType «Bectik MICYs http://www.vestnikmgsu.ru/

Hayuno-Texmueckas 6ubmorexa HITY MICY http://www.mgsu.rl;//resources/BlbI|otek

http://www.mgsu.ru/universityabout/Str

paznen «Kadenpsr» Ha odpurnansaom caiite HUY MI'CY uktura/Kafedri/

10.MeToanyeckue ykazanusi JUIsi 00y4al0MUXCsl O OCBOECHUIO IUCHUTIIIMHBI (MOYJIs1)

Kypc no nucuumnnyze npeanonaraet u3y4eHue TEOPUH Ha JIEKIMOHHBIX 3aHATHX. B xozxe
JIEKLMH CTYAEHT BEJET KOHCIEKT JEeKIUi B cBOOOIHON Gopme. PekoMeHyeTcs ncrop30BaTh TETpab,
Pa3IMHOBAaHHYIO «B KJICTKY» (hopmara AS5-A4, umeroinyro ot 48 1o 96 nucroB. Bocnipustue nHGpopmanmuu
yIy4IaeTcs Ipy UCIOIb30BAHNH PA3TUUHBIX CIOCOOOB BBIJEICHHS TEKCTa M PUCYHKOB: MMOAYEPKUBAHHE,
BBIJICJIEHHE [IBETOBBIM MapKepOM, OTMETKU Ha NOJIIX. PekomMeHayeTcs BBIOpaTh €ANHYIO CHCTEMY
BEJICHMsI KOHCIIEKTa JIeKUui. /{1 3akperuienrs 3HaHui mociie JIeKIUU 10 CIEAYIOeH JIeKITUH 110
npeaMeTy (3kenaTeiabHO He MO3HEE CIEeAYIOMEro IH) peKOMEHIyeTCs NepeYnTaTh JIEKIIMOHHBIN
MaTepHaj U 3aIKCcaTh BOIPOCHL, KOTOPBIE HE SICHBI U3 MpoYuTaHHoro. [1o 3TuM Bompocam HE0OX0IUMO
0o0paTHuThCs K yueOHOMY TTOCOOHIO, €CIIH B PE3yNIbTaTe padOTHI ¢ YIEOHBIM ITOCOOMEM OCTAINCh BOIPOCHI
- ciieyeT o0paTUThCs 3a pa3bsiICHEHUSAMU K JieKTopy. [locie camocTosTebHOM paboThl Hal IEKIUEH,
CTYZAEHT IOJDKEH YeTKO IIOHMMATh M3JI0KEHHBIN B HEH MaTepual 1 OpHEHTUPOBATELCS B HEM.

Bomnpockl, oTHeceHHBIE Ha CaMOCTOATEIEHOE U3YUCHHUE, Jat0TCs MPENoAaBaTeeM B X01€ JICKIUA
WIH MPAKTHUECKUX 3aHATUH. CTYIEHTY pEKOMEHIyeTCs:

1) VsacHuTh 1 3amucath BOIpoc;

2) IlpocMOTpeTh peKOMEHAOBAHHYIO JTUTEPATYPY U HAMETUTH OOIIYIO CTPYKTYPY U3YyUEHHUS
BOIPOCA B BUJIE TUIAHA WM CXEMBI;

3) Uzyunts uaopManuio 1o Bompocy. [Ipu u3yueHnn pekoMeHayeTcs: BECTH KOHCTIEKT
(BO3MOYKHO, UCTIOTH30BATH JICKIIHOHHYIO TETPalh), Ky/1a BHOCHTCS KIF04eBast HHGopMaIus, GopMyIbl i
PHCYHKH;

4) IlepeunTath clieNlaHHBIC B KOHCIIEKTE 3alTUCH. Y OEIUTHCS B SICHOCTH H3JI0KeHHOTO. [1pn
HEOOXOTUMOCTH JIOTIOJIHUTD 3alTUCH, H3Y4UTh JIOTIOTHUTENbHBIE UCTOUYHHKH. [lociie pabGoTel Haj
BOIIPOCAMH JIsl CAMOCTOSATENIEHOI'O U3Y4YEHUS! CTYJEHT J0JDKEH YeTKO MOHUMATh MaTepral o BOIIPOCY U
OpUEHTHPOBAThCA B HEM. B ciyyae He0OX0MMOCTH JIOTTYCKAETCsl KOHCYJIBTAIMS C TIPETIOIaBaTENIEM.

IepeveHs BOMPOCOB MO pasjeiiaM JUCHUIUTAHBI (MOIYJIS) JJISI CaMOCTOSITENILHOTO H3YYCHUS
00yJaromuMucs MpUBEIEH B TA0IHIIE.

Ounas ¢hopma obyuenus

Ne HaumenoBanue pasnena Bormpocsl a1 caMOCTOSITETEHOTO U3YUYEHUS
/o JUCITUIITUHBI (MOIYIIS) (B mepuoJ TEOPETUIECKOTO O0YUESHHST)
1 BekTopHas anreopa u HccnenoBanue ofHOPOAHBIX CUCTEM JIMHEMHBIX YPaBHEHUH, BBIBO
TUHEeHas anreopa. YpaBHEHUS NPSIMOX Ha IUIOCKOCTHU IO TOYKE U HOPMAIbHOMY
Ananutndeckas BEKTOPY, BBIPAXKEHHUE YCIOBHM MapasieIbHOCTH U
TEOMETPUS. MEPIICHIUKYIIPHOCTH MPSAMBIX uepe3 Ko HUITUSHTHI 00IIHUX

YpaBHEHUH NPSIMbIX, B3aUMHOE PACIOI0XKEHUE MIPSIMOHN U
IUIOCKOCTH B IIPOCTPAHCTBE.

2 Bgenenue B aHanus. Haxosxmenne mpon3BoIHOHN (PYHKITUH B TOUKE 110 OTIPEACIICHUIO
Huddepennuanpaoe MIPOM3BOHOM, BHIBOJI HEKOTOPBIX TAOJUYHBIX TTPOU3BOJIHBIX,
ucuucieHue QyHKIuu FEOMETPUUYECKUE MPUIOKEHUS MPOU3BOAHON, UCCIIEI0OBAHUE
OJIHOM U HECKOJIBKHUX dhyHKIIHAA.
TIePEMEHHBIX
3 | UnTerpanshoe ncuncnenne | MHTErpripoBaHme Mo CPaBOYHUKY, PEIICHUE JTOTIOTHUTEIBHBIX
(GYHKIMH OJTHOM 3a7a4 Ha TEOMETPUYECKUE TPUWIOKEHNS UHTErpala, UCCIEAOBAHNE

TIepEMEHHO. CXOJTMMOCTH HECOOCTBEHHBIX MHTETPAJIOB T10 OTIPECIICHUIO,
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MOPUIOKCHHUA OMPCACICHHOTO HHTETPpaia IO OTPE3KY B MCXAaHUKE

OOBIKHOBEHHBIE
IuddepeHInansHbIe
ypaBHEHHSI.

3amaun, npuBoAAIIHe K U PpepeHnnaabHbIM YpaBHEHUAM,
mug hepeHIMaIbHBIE YPaBHEHUS 2-TO TOPSIKa, JOMYCKAIOIINE
[MOHMXEHHE NOPsIAKA

M0 TUCTIUILINHE (MOYJII0) IPUBEAEH B 11.6.

[lepeuens yueOHO-METOAMYECKOTO OOECTICUEHHUS IS CAMOCTOSTEIbHON PadoThl 00ydaromumxcs

11.Tlepeyens HHPOPMATMOHHBIX TEXHOJIOTHI{, HCIOJIB3YEeMBIX PH OCYIECTBJICHHHA
00pa30BaTeJBLHOr0 Mpolecca no JUCHHUIINHE (MOAYJII0), BKJIIOYAsA MepedeHb MPOrPaMMHOro
obecrneyennsi 1 HHGOPMALNMOHHBIX CIIPABOYHBIX CHCTEeM (ITPH HEOOX0IHMOCTH)

11.1. Ilepeuenv  uHgopmayuoHHblX ~ MeEXHONO2UU,  UCNONL3YEMbIX — HpU  OCYWeCmEleHUuu
00pazoeamenvbHo20 npoyecca
No Hanmenosanue pa3znena Tema HWndopmanmoHHble TEXHOIOTHH
n/n JUCHIUTUIMHBI (MOJTYJIS)
1 | BexropHas wu nmHelHas | BekropHas anrebpa | KommbeloTepHoe TecTupoBaHue
anreOpa.  AHanmuTHYecKas | ¥ aHaJUTHYeCKas
TeOMETPHSL. TeOMEeTpPHUS.
2 Beenenue B aHanu3. | TexHuka KommproTepHoe TecTUpOBaHUE
Huddepenunansaoe nmud dhepeHnrpoBa-
HCYHUCIICHHUE ¢byHKUMM | HUA.
OJTHOM u HECKOJILKUX
MIePEeMEHHBIX.
3 | UaTrerpanpHoe wucumcnenne | TexHuka KomnbroTepHoe TeCTUpOBaHUE
¢byHKUNH OJTHOHM | MHTETPUPOBAHHUA.
IIEPEMEHHOM.
4 | OObIKHOBEHHBIE Juddepenunans- Kommsrotepaoe TecTupoBanue
muddepeHunanbHbIE HBbIE ypaBHEHUs 1-ro
ypaBHEHHUS. 1 2-TO TOpsIIKa.
JIunelinele
HEOIHOPOIHBIE
T epeHnnanbHbIe
ypaBHeHus. Meron
HEONpPEeAETICHHBIX
KO3 UITMEHTOB
11.2. Ilepeuens NPOCPAMMHO2O obecneyenusl, UCHONb3YEMO20 npu  ocywecmenenuu

06pa306am€ﬂbH020 npoyecca

11.3.

[Ipy ocBOEHMM JUCHUIUIMHBI HCHOJB3YETCA JIMIEH3UOHHOE M OTKPBITOE IMPOrpPaMMHOE
obecrieyenue, ykazannoe B [Ipunoskennn 3 k paboueii mporpamme.

Ilepeuens uHdopmMayuoHHbIX CNPABOYHBIX CUCEM
WudopmarimoHH0-0MOIMOTEYHBIE CHCTEMBI

Haumenosanne UBC

DIIEKTPOHHBIN ajgpec pecypca

Hayunas snexTponHasi 0ubnmnoreka

http://elibrary.ru/defaultx.asp?
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DnekrponHas 6ubnuoreunas cuctema IPRbooks

http://www.iprbookshop.ru/

Hayuno-Trexamueckas 6ubmmoreka HUY MI'CY

http://www.mgsu.ru/resources/Biblioteka/

12.0Onucanue MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOX0UMON /ISl OCYIIeCTBJIEHUS
00pa3oBaTeJIbLHOI0 MPOLEcca MO JUCHUIIUHE (MOTYJII0):

Y4eOHbIe 3aHATHA 10 OUCIHUILUIMHE MPOBOIATCS B OOOPYIOBAaHHBIX YYEOHBIX KaOWHETaX,
OCHAIIICHHBIX COOTBETCTBYIONIUM OOOpYJOBaHMEM W MporpaMMHBIM oOecrnieueHueMm. IlepedeHn
MaTepHabHO-TEXHUYECKOr0 00CCICUeHUs AUCIMIUIMHBI (MOmynst) mpuBenén B Ilpuwioxkenun 4 K

paboueii mporpaMme.
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IIpunoxenue 1 k paboueii mporpamMme

Mudp HanmeHnoBaHnue TUCIUTUINHBI (MOJTYJIs)
b1.b.8 Maremartuka
Kox HampasiieHus TOArOTOBKH / 38.03.10
CriernaibHOCTH
Hamnpagsnenue noAroToBku / JKunuiHoe X035HCTBO U KOMMYHAJTbHAS
CHEIMATLHOCTh nH(ppacTPyKTypa
Hanmenosanune (s1) OITOIT KunwmHoe X03sCTBO M KOMMYHAJIbHAS
(HarpaBIeHHOCTH / TIPOQIIIH) nHppacTpyKTypa (MPHUKIaTHON OaKalaBpHar)
lNon navana peanuzaruu OITOIT 2017
YpoBeHb 00pa3oBaHus OakanaBpuar
®dopma o0yueHus Ounas
I'on pa3paboTkn/00HOBICHHS 2017

DoH/1 OLIEHOYHBIX CPEACTB JUIA MPOBEAEHHUsI MPOMEKYTOUHON aTTeCTAMH M TEKYIEero KOHTPOJIA
o0yuyawuuxcs no JMcuMIinue (MoayJiio)

1. llepeuenv komnemenyuii ¢ yKazanuem 35manog ux QOpMUpoBaHus 6 npoyecce O0CBOEHUS
00pazoe6amenvHOU NPOPAMMbL

dopMHUpoBaHIE KOMITETESHIMA PH U3YYCHUN TUCIUILTAHBI (MOIYJIS) MPOUCXOIUT TOITAITHO, TIO
Mepe OCBOCHUS 00YYArOIIMMUCS Pa3/IeioB AUCIUTUTHHbI (MOJTYJIs).

Kon Otanbl HOpMUPOBAHUS KOMIETEHIMHI (pa3eibl TEOPETUIECKOro 00yUeHNs)
KOMIIETEHIIUU
10 OI'OC ! 2 3 4
OK-8 + + + +

2. Onucanue noxazamene u Kpumepuee oyeHueanusl Komnemem;uzj Ha pas3iudHsvlx omanax ux
gbopMupoeanz, onucaHue wKal oyeHuearus

OnennBanne QGOPMHUPOBAHHS KOMIIETEHIIMH OCYIIECTBISETCS IMOCPEACTBOM IPOXOMKICHUS
oOyyaromumucs GopM MPOMEKYTOYHOH aTTeCTallMU 1 TEKYIIETO KOHTPOJIS.

OnenuBanne GopMUPOBaHUS KOMIIETEHIIMH POU3BOAUTCS Ha OCHOBE IMOKa3aTeNeil OleHUBaHNUS,
YKa3aHHBIX B 11.2. pabodel mporpamMmel.

2.1. Onucanue nokazamenet u popm OYeHUSAHUsL KOMNEMEHYULL

dopMaMH OLICHUBaHMS KOMIIETCHLUH SBJISIOTCS MEPONPUSATHA MPOMEXYTOYHOH aTTecTaluu U
TEKyIero KOHTPOJNS TO JAUCHUIUIMHE (MOAYII0), yKa3aHHble B y4eOHOM IuilaHe W B 1.4 paboueid
MPOTPaMMBI.

BsanmMocBs3b hopM 1 nokazaresieil OLeHUBaHUA KOMIIETCHIUH TPHUBEAEHA B TabuLe.
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&) Ilokazaten ®opma OLICHUBAHUSA
8 1 OEI]ZOCHM Texymmii KOHTPOJIb ITpomexy =
o } =1
% i TOYHAS =
e MoKa3aTest aTTecTamu 5
= OCBOEHH) s a E
: x
2 3 S o 3 3 ~ | o | &3
2 e | @ | 2= %9 53 = | 5| 58
g = =z S s |« | B . EZ| < S g | =3
S e [ 8 & ol 0 ol Q0 31 = = O]
= & e = & 2 z 2 = 2 = Z <] 1) E =
= £ 9 ~ =S| o £ 9 o 9| a % % 8 =
5 S g S al S 'Q h c8 | = Q) O VR
< M < < =
~ ~ o ORI <9 A~ ¥ oo A O o
1 2 3 4 5 6 7 8 9 10 | 11 | 12 13
OK-8 | 31 + + + + + + + + + + +
Vi + + + + + + + + + + +
H1 + + + + + + + + + + +
HUTOI'O + + + + + + + + + + +

2.2. Onucanue wikaivl u Kpumepuee OoyeHuearusl

[lpu mpoBepeHUM TPOMEXYTOYHOH aTTeCTallMd B (QOpMe 3K3aMeHa HCIONb3YeTCs YETHIPEX

OayibHas IIKala OLICHHUBAHUA:

YpoBeHb OCBOEHUS

Onenka

MunuManbHbIN «2» (HeYIOBIIETBOPUTEIILHO)
[oporossrit «3» (yIOBIIETBOPUTEIHLHO)

YrnyOneHHbIH «4» (xoporio)

IIponBuHYTHII «5» (OTIIMYHO)

ITpu npoBeneHnU NPOMEKYTOUHOM aTTecTaly B popMe 3a4éTa HCIONb3yeTCs OMHapHas LIKasa;

YpoBeHb OCBOCHHS Ornenka
Hwuxe nmoporosoro He 3auteno
IToporossrit 3aureHo

Kputepusimu orieHMBaHMsI YPOBHSI OCBOCHHS KOMIIETEHIIUH SIBISIOTCSL:

Iloxa3zaTenu

OILICHUBAHUS

Kputepuu oneHuBaHus

3HaHUA

3HaHUEe TEPMUHOB U OTIPENIETICHUHN, TIOHATHIH

3HaHrEe OCHOBHBIX 3aKOHOMEPHOCTEN M COOTHOIIEHHH, IPUHITUIIOB

O0BEM 0CBOEHHOT'0 MaTeprala, yCBOSHHE BCEX TUAAKTHUECKUX SAMHHUII (Pa3/IeIioB)

[TomroTa OTBETOB

HpaBHJ’IBHOCTB OTBCTOB

HUETKOCTH U30XKEHUS U UHTEPIIPETALMU 3HAHUI

YMenus

OcBoeHME METO/IMK - YMEHHUE perarh (TUIOBbIE) MPaKTHYECKHE 33/1a4H, BHITIOIHSTh
(TUTIOBBIC) 3aMAHUS

YMeHHue UCIoIb30BaTh TEOPETUIECKIE 3HAHUS JIJIsl BRIOOpA METOIMKH PEIIeHUS 3a/1a4,
BBIIOJTHEHUS 3alaHUN

VYmenne MMPOBCPATH PCHICHUC U aHAJIM3UPOBATL PE3YJIbTAThI

YMeHune kauecTBeHHO 0(hopMIISITh (IIPE3EHTOBAT) pellleHHE 3a7a4 U BBITOTHEHHUS
3aJlaHui
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HaBbIku pelieHus CTaHIapPTHBIX/HECTAHIAPTHBIX 33134

BricTpoTa BBINOIHEHUS TPYAOBBIX TEUCTBUN

HaBbIku OOBEM BBIMOJIHEHHBIX 3a0aHUN

KauecTBO BBINOIHEHUS TPYAOBBIX I[Cf'ICTBI/II‘;I

CaMOCTOSTEIIBHOCTD IJIAaHUPOBAHUA BBITTOJIHCHUA TPYAOBBIX I[CflCTBI/IfI

3. Tunosvie KOHMpOIbHBIC 3A0AHUSL UIU UHBLE MAMEPUATBL, HE0OX00UMble OJisl OYCHKU 3HAHULL
VYMeHUT, HABLIKO8 U (UIlU) ONbIMa 0esimeIbHOCHU, XAPAKMEPUSYIOWUX IMAnsl hopMUpOBaHUs.
KoMnemeHyui

3.1. IIpomeosrcymounasn ammecmayus

[IpomesxyTouHas arTecTanys NPOBOAUTCS B COOTBETCTBUU ¢ [lomoxeHnem o TekyieM KOHTpoJe
Y MPOMEXYTOUHOH arTectanuu odyvarommxcs HUY MI'CY.

[lepeueHs THITOBBIX BOMIPOCOB/3aaHMiA JUIA MPOBEJACHHS dK3aMeHa B 1 cemecTpe (ouHas dopma
o0OydeHus):

No HaumenoBanue paznena
Bompocsr / 3aganus
/o JUCHIUTUIMHBI (MOJTYJIs)
1. Ompenenenue  KOMIMHEApHBIX W KOMIUTAHAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB.
2. OmpeneneHue CYMMBI BEKTOPOB (mpaBuii0
TPEYroJbHHKA, IIPABUIIO NapaJuiesorpaMma).
3. OmnpezeneHue pa3HOCTH BEKTOPOB.
4. Ormpezenenne NPOU3BEICHUS BEKTOpa Ha YHCIO U €ro
TEOMETPUYECKUI CMBICIL
5. basuc Ha TWIOCKOCTH M B TPOCTPAHCTBE (OIPEeIICHHE).
Pasnoxxenne BekTopa 1o 6a3Kcy Ha IIOCKOCTH.
6. Pasnoxenme  BekTopa B TIPOCTPAHCTBE IO
MPSIMOYTOJILHOMY Oa3ucy.
7. Ilpu3HaK KOJIMHEAPHOCTH BEKTOPOB.
BekTopHas anre6pa U JTHHEHHAS 8. CkasipHOEe TIPOM3BEJCHUE BEKTOPOB (OIMpeieicHuE,
1 anreGpa. AHanUTHYECKAS (bu3MUECKUiT CMBICII, AJITeOpandecKre CBONCTRA).
reOMETpHL. 9. VYcrnoBue opTOroHaIbHOCTH BEKTOPOB.
10. CkansipHoe TpOM3BEACHHE BEKTOPOB B KOOPIMHATHOM
(dopme. TabnwuIa CKASIPHOTO IEPEMHOKEHHS OPTOB.
11. Onpenenenve mpaBOH W JIEBOH TPOWKHA BEKTOPOB.
BekTopHoe npousBesieHHE BEKTOPOB (ONpEAECHHE,
(uzryecKnit CMBICI, areOpauyecKUe CBOKCTBA).
12. T'eomeTpHrUeCKUil CMBICIT [@,B] .
13. BekropHOe MpOM3BE/ICHUE BEKTOPOB B KOOPIMHATHOM
(opme. Tabnnia BEKTOPHOIO IEPEMHOKEHHS OPTOB.
14. CmemanHoe MPOU3BEACHUE BEKTOPOB (OIperiesieHue,
TEOMETPHUYECKHUI CMBICIL, )
15. YcnoBue KOMITaHAPHOCTH BEKTOPOB.
2 Beenenue B ananus.
HuddepennnansHOe 1. Omnpenenenne npemena ¢yukuun y = f(X) mpu
HCIHCICHIE QYHKIMH OXHOK 1 X — X, . ['eomerpuueckas uHTepnperanus.
HECKOJIbKHX ePEeMEHHBIX
2. Ormpenenenne OECKOHEYHO MAaJOM BENWYMHBI TPU
X = X,. 'eomeTpuyeckas narepnperanus. CoiicTa
OeCKOHEYHO MajbIX (C JOKa3aTeNbCTBOM OIHOTO W3
CBOWCTB).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22,

Onpenenenne GecKOHEUHO OOJNBIION BEJIWYHMHBI TPU
X = X,. I'eomerpuyeckas HWHTEPIPETALHUSL.

Jloka3aTeqbCTBO TEOPEMBI O CBSI3HM  OECKOHEYHO
00IBIION 1 OECKOHEYHO MaIOi.

Teopema 0 pa3HoCTH MeKIY QYHKIUEH U IPEIETOM.
Omnpenenenne mpenena ¢yukuun  y = f(X) mpu

X — X, . I'eomeTprueckas HHTEpIpETALHA.

Teopempl 0  mpenenax: npesen CYMMBHI,
MPOU3BEICHUS, YaCTHOTO JBYX (PYHKIIUN, MMEIOIIUX
mpeae (C T0Ka3aTeIbCTBOM OJHOMN U3 TEOPEM).

CpaBHeHne OeckoHeuHO Manbix. CUMBOI «O» -
Manoe. TeopemMbl 00 3KBHUBAICHTHBIX OECKOHEYHO
MaJIBIX BENHUYMHAX (C JIOKAa3aTelIbCTBOM OJHON W3

TEOpEM).
[TepBoIii 3aMevaTeIbHbIN npenen (c
JTIOKa3aTeIILCTBOM).

[onsitne o mnpupamennn  Gynkuun  y = f(X).
HenpepwiBaass ¢yHkuuss B Touke. TOUKM paspbiBa
(YHKITNH 1 UX KIACCU(UKAIIHSL.

JlBa ompejeneHus HENpPepbIBHONH (QYHKIUHM B TOUKE,
UX PAaBHOCHJIBHOCTb.

HempepbIBHOCTS CyMMBI, IPOU3BEACHHUS M YaCTHOTO
JBYX HETIPEPBIBHBIX (QYHKIMH (C JOKA3aTeIbCTBOM
OJTHOH U3 TEOpEM).

Onpenenenne npousBoaHoii Gpyukuuu y = f (X) u ee
TEOMETPUYECKUN CMBICI. YPaBHEHHUS KacaTeJIbHON U
HopMmaiu K kpuoit y = f(X) (c BeiBogOM).

[IpaBuna mddepeHInpoBaHUs CYMMBlI,
NPOU3BE/ICHHUS M YaCTHOTO (C BBIBOJIOM OJIHOTO W3
HUX).

BriBox bopmyn I MIPOM3BOJHBIX
TPUTIOHOMETPHUYCCKUX ¢byHKIMH y=1g (X) ,
y =sin(x)

BbIBo pOPMYIT [T IPOU3BOAHBIX GyHKIMI Y =a*,
y=1log, Xx.

BeiBog  Qopmyn st mpou3BOAHBIX  (YHKIWH
y =arcsin x, Yy = arctgx.

Cnoxnass  ¢ynkuus.  [IpousBomHas  CIIOKHOM
(yHKITIH.

[Tapamerpryeckoe 3a/1aHKe GyHKIHH.
Jloka3aTenbCTBO TEOPEMBI O MPOU3BOAHON (DYHKIIUH,
3a/IaHHOM NIapaMeTPUYECKHU.

CBsi3b MEXIy CYyLIECTBOBaHMEM MNPOU3BOJHON U
HenpepbiBHOCTBIO GyHKumu y = f(X) B Touke (c
JI0Ka3aTeabCTBOM). [IpHBeCTH MpUMEp HElpephIBHOM
(GyHKIMH, HE UMEIOLICH MPOW3BOAHON B HEKOTOPO
TOYKE.

Omnpenenenne mddepenupyemoit ¢dhyHKINN
y=f(X) B rouke. Onpenenenne muddepeHimana
df (X) . Teomerpuueckuii cmbicn audpdepennmaia
df (x).

Teopema depma, reOMETpUUCCKAsi HHTEPIIPETALIHS.
Teopema Posuisi, reoMeTpuyecKasi HHTEPIpPETaLys.




17

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

Teopema Jlarpanxa, reoMeTpHYeCKas
HUHTEPIIPETAIHSL.
Ompenenenne Qynkiuu y = f (x), Bo3pacrarouiei

u yOwBaromeil B wuHTepBane. Jloka3aTeabCTBO
JIOCTaTOYHOTO TIpW3HaKa YyObIBaHUS (YHKIMU B
HHTEpBae.

Jloka3aTesbCcTBO JOCTaTO4YHOT O HpHU3HaKa
BO3pacTaHus (QyHKIUH B HHTEpBAJIE.

Ompenenenne TOYKM MaKCHMyMa M TOYKH MHUHHEMYyMa
QynkMHM y=f(x). Jloka3aTenscTBo

HEOOXOIMMOTO TMpH3HAaKa OJKCTpeMyMma (YHKIHA
y="1().

JlokazaTensCTBO MEPBOTO JIOCTATOYHOTO MpPU3HAKA
dKcTpeMyMa (QyHKIHMH j = f (X).

Bropoii  pmocTarouHblii  OpH3HAK ~ DKCTPEMyMa
Gynkun y = f (x) (Gopmynauposka).

Omnpenenenre BBHITYKIOCTH BBEPX W BHU3 Tpaduka
¢yHkm B wHTepBase. JlocTaTOYHBIN MpU3HAK
BBIMTYKJIOCTH BBEPX (BHH3).

Onpenenenne Touku meperuba. HeoOxommumblit
MIpU3HAK TOYKH Tepernoa.

JocTaTtouHblii MpU3HAK TOYKH Ieperuoa.

Acumntorel  Tpaduka  dyHkumi  y = f(X).
HaxosxneHue BEpTUKAIBHBIX M HAKIOHHBIX aCUMIITOT
(YcnoBus CyIIECTBOBAHUS aCUMIITOT).

[TepeueHb THUIOBBIX BOMPOCOB/3aIaHMUil TSl IPOBEACHHS dK3aMeHa B 2 ceMectpe (o4Has Gopma
o0y4eHus):

Ne
n/m

HaumenoBanue paznena
JUCTIATUTAHBI (MOMYIIS)

Bompocsr / 3aganus

1

HuTerpanbHoe VICUHCIICHHE
(GYHKIUM OTHOM TIepEMEHHON

IlepBooOpasHast ¢yHkums. Teopema O pasHOCTH JABYX
NepBo0OpasHbIX (C JloKazaTeibeTBoM). HeorpeieneHHbIi
unHterpan. Ilpocreilie cBoiicTBa — HEONPEAETIEHHOIO
MHTErpana (C I0Ka3aTenbCTBOM OIHOTO U3 HUX).

3ajaya O IUION[@AM  KPHUBOJMHEWHOW  Tpareluy,
NPHUBOALIAS K TIOHSTHIO ONPEAETIEHHON0 MHTErpaja o
OTpE3KY.

BeruncieHre onpeneneHHOro HWHTErpaja Mo OTpesKy.
®opmyna HerotoHa-Jle#OHMIIa (C BEIBOJIOM).

OcCHOBHbIE CBOMCTBAa ONpPEACIICHHOIO HHTErpajga Io
OTpe3Ky (C I0Ka3aTeIbCTBOM OJTHOTO U3 HHUX).

Teopema 00 OLIGHKE ONpPENENCHHOr0 WHTErpaja Mo
OTpE3KY, JIOKa3aTeIbCTBO,
FEOMETPUYECKHI CMBICIL.

. Teopema o cpemnem 3HaueHHMH (QYHKIMH Ha OTpE3KE,

JIOKa3aTeNbCTBO, FEOMETPUUECKUN CMBICII.
Teopema O NPOW3BOAHOM HHTErpaja C IEPEMEHHBIM
BEPXHHM TPEJIETIOM (C I0Ka3aTeIbCTBOM).

OOBIKHOBEHHBIC
T epeHInalbHbIe YPaBHEHUS

Onpenenenvie  mudhepeHIMATBLHOTO  YPaBHEHUS, €T0
nopsizika, perieHus. 3agada Komm st ypaBHeHus y'=
f(x,y) u ee reomerpuueckas uHTepnperamus. Ooriee u
YaCcTHOE pellicHHe YpaBHEHUsI |-To mopsiiKa.

Teopema Komm o CyliecTBOBaHMM M €AMHCTBEHHOCTH
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pemennst 3amaun Komm gt ypaBHenmst y= f(X,y)
(bopmymmupoBka). ['eomMeTpudeckass — HHTEPIPETALASL
Teopems! Korm.
3. Meron unTerpupoBaust U GepeHIMATBHBIX YPaBHEHHI
1-ro mopsmka ¢ pa3mEIIONIMMUICS TICPEMEHHBIMHA' H
OJTHOPOZIHBIX YPaBHEHUI.
4. Meron HMHTErPUPOBAHNSA JIMHEVHOTO
T epeHIaTBFHOrO ypaBHeHHs! 1-To Topsiaka.

Mertoz MHTErpUpOBaHYsl YpaBHEHUs bepHyIUIH.

Ilone  HampaBjeHWii, OMNpEAENSIEMOE  YpPaBHEHHEM
y=f(x,y). W3oxmmel. Meton Dinepa MmpuOIIKEHHOTO
petuenus 3anaun Ko y1st ypaBaeHus Buaa y'= f(x,y).

7. YpaBHeHHsI BBICHIMX MOPSAKOB. 3amada Komm st
ypaBuenmst Y= flxy)m ee  reoMerpuuecKas
uaTepnperaims.  OOmee ¥ YacTHOE — pelIeHUs
g depeHIATEHOTO YpaBHEHHS BTOPOTO TTOPSIIKA.

8. Meron MOHWKEHHUs TIOPSUIKA JUIS PEIICHHUs YpaBHEHHIA
miza fx, ¥, Y)=0 u fly, v, y')=0

9. Jluneiinpiii  quddepeHIMATbHBI  OepaTop W - €ro
CBOIICTBA.

10.JIuneiinas 3aBHCUMOCTh M HE3aBUCHMOCTH CHCTEMBI
¢yaxupid.  OyHIaMeHTanbHas  CcHUCTeMa  pelleHHH
JIMHEHHOTO OJTHOPOJTHOTO T bepeHIATEHOTO
ypaBHEeHUs1 n-To nopsiaka. Onpenenurens BpoHckoro.

11.CpoiictBa  pelieHuii  JMHEHHOTO  OJXHOPOIHOIO
TrhepeHITATFHOTO YpaBHEHHS (C JOKA3aTeTbCTBOM).

12.Teopema o cIpyKType OOILErO pEILEHHS JIMHEHHOIrO
OITHOPOMHOTO  J(PEPEHIMATFHOTO ypaBHEHUSI N-TO
TopsiziKa (C T0Ka3aTeIIbCTBOM).

13.Teopema 0 CIpyKType OOIIErO PpEILEHHUs JHMHERHOrO
HEOHOPOIHOTO Ar((epeHIMaTEHOTO YpaBHEHHUSI N-TO
TopsiziKa (C T0Ka3aTeIIbCTBOM).

14 JTuneiinoe omHOpoaHOoe U (EpEeHIMATEHOE YPABHEHHE
2-T0 TOpsIKa C TIOCTOSHHBIMH — KOd((HUIMEHTaMHU.
OyHnaMeHTanbHast CUCTEMa PEIICHHH 1 0011Iee peleHne
B Cllydya€ Pa3IM4HbIX JICHCTBUTEIILHBIX  KOpPHEW
XapaKTePUCTUUECKOTO YPaBHEHUS (C I0KA3aTEITLCTBOM).

15.JIuneiiroe omHopomHoe mddepeHIMaTbHOE YpaBHEHHE
2-r0  TIOpsiIKA C TIOCTOSIHHBIMH  KO3(HUIIMEHTaMHU.
OyHaMeHTanbHAsK CUCTEMA PEIlieHHH 1 0011Iee pellieHre
B  ClIy4ae KpaTHbIX  JCUCTBUTENILHBIX  KOpHEH
XapaKTePUCTUYECKOTO YPaBHEHM (C I0Ka3aTeIbCTBOM).

16.JTuneiinoe ogHopomHoe u(hepeHIMaIbLHOE YPABHEHHE
2-TO TOpsKa C TIOCTOSHHBIMH — KOd((HUIMEHTaMHU.
OyHnaMeHTanbHast CUCTEMa PEIICHUH 1 0011Iee peleHne
B CIlyyae KOMIUIEKCHBIX KOpPHEW XapaKTepUCTHUECKOTO
YpaBHEHHI (C IOKa3aTeIILCTBOM).

17.JTuneiinoe HEOJTHOPOJTHOE 1 bepeHimaibHOe

o o

YpaBHEHHUE 2-ro MOPSIIKA. Meron
BapUaLU MPOU3BOJILHBIX TTOCTOSTHHBIX (c
JIOKA3aTeIIECTBOM).

18. Jluneiinas 3aBUCHMOCTB U HE3aBUCHMOCTh CHCTEMBI
(yHKIMIT Ha HHTEpBAJIE.

19. Onpenemiress BpoHCKOro 1 €ro CBsi3b ¢ IMHEHHOM
HE3aBUCUMOCTBIO CHCTEMBI PELLIEHUH JIMNHEMHOTO
OJIHOpOtHOTO M depeHIINAEHOrO YpaBHeHus (¢




19

| I[OKa3&TCJ'H>CTBOM).

3.2. Texywuii Konmposo
IepeueHb MPOBOMMBIX MEPOIPUSITHIT TEKYIIETO KOHTPOJIS

Kontponupyercs nocemieHue JeKIUi U TPAKTUUESCKUX 3aHSATUH, BHIIIOJTHEHUE KOHTPOIBHBIX U PACUETHO-
rpaduueckux pabot. Moxer ObITh UCTIONIB30BAHO KOMITEIOTEPHOE TECTUPOBAHUE.

Kontpoannbie padots! (KP)

KP Nel «BekropHas anreOpa u aHamuTH4deckast reometpush» (1 cemectp)
KP No2 «Texumka mudheperrmpoBanmsn (1 cemectp)

KP Ne3 «HeormpeneneHHbII HHTErpam (2 ceMecTp)

KP Ned «O0bIkHOBeHHBIE ThhepeHITHATbHBIC YpaBHEHHSD) (2 ceMecTp)

Oopazenr KP Nel «BekTopHasi anreopa u aHaJquTndeckasi reometpusp» (1 cemectp).
Bapuanr 1.

1. Tlpu KaKOM 3HAYCHNUH o BEKTOpbl & = 2;a;—1) y b= (4-6;—4) OyIyT MEPIEHIUKYIISAPHBI?

2. Haiity miomans TPeyroibHIUKa, OCTPOCHHOIO Ha BEKTOpax p=ath, g=a— b, al=1
|b| =2 (ab)=7

3. Onpenenuth, Kakyr TPOMKY BEKTOPOB COCTABISAIOT BEKTOPbI a=i—4j+ Zk, b=3j—-3k

c=5bi+j—k

4. CocraBUTh ypaBHEHHE BHICOTHI, OMyIIeHHOH 13 BeprHbl C Ha cropory AB B Tpeyromsanke AABC,
ect A(3;-7), B(-4,-7), C(-2,1).
5. CocTaBuTh ypaBHEHHE TUIOCKOCTH, mpoxosmiei depes Touku A(3;-2,4) u B(1;2;-4) mapamienpHo ocH

OZ.

=2 __ytl _ =
2

6. Haiit TOuKy mepeceuenus mpsiMoii z 1
umockoern®¥ T2¥ —Z2—6=10
Oopazen KP No2 «Texnuka nuddepenuuposanus» (1 cemectp).

Bapuanr 1
1) Haiitu npou3BoOIHbIC

a ¥ =xV10 —3x° — In4,

r = f17 2 |"_
b. ¥ arcslmn \,‘,x’

sinlnx 2
v = +arctg(x“e®)
C. Incosx ,
d ¥ =)
2) KpuBas 3amaHa napamMeTpuyeCcKu:
_ 3t
1417
= 3

1+¢? Haiitu KOOPJIMHATHI TOYKU M, COOTBETCTBYIOIIEH t=-2.
Berancnuth yriioBoit kodQuIMEHT KacaTeabHOM K KpUBO B TOUke M.
3) Haiitu 3Ha4eHHE MPOU3BOIHON HESIBHON (DYHKIUH

. a1
e’ +xy = € prouke M(1,0).
1

T = e—
4) HammcaTh ypaBHEHME KacaTelbHOH K KpuBoil ~ “2¥~1% ecim m3BecTHO, uTO KacaTenbHAs

TIepreHMKyJIspHa psMoit ¥ — 2x+1

Oopazenr KP Ne3 «HeonpenesieHHbIi HHTErpam (2 ceMecTp).
Bapuanr 1.

3
1. J'x2 e ¥ dx
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5 J‘ dx
X+/9 —In? x
3
Ico_s 5de
sin5x
4. [(2-x)-e¥dx
5, sz-lnxdx
6. J'arcsinxdx
. dx
£ w2 . Av . "0
X +4x+ 29
- dx
8.
VX% +2x+5
o | 3x-1

C(x+2)(x+3)

10 I &
Y Ux+2+1

Oopazen KP4 «O0bikHOBeHHbIE MU dhepeHIHATbHbIE YPABHEHHSD) (2 ceMecTp)

Bapuanr 1.

1)

2)

3)
4)

5)

Permmts 3amauy Kormm:
B
)= ¥ x il T =
y=I+i+55@=0

Haiitu o01iiee penieHue:
gin® x

}:r|I _ }:r . Ctgx =
Haiitn 06]1166 peuieHue, nCojib3ysa METO4 HECOIIPEACIICHHBIX KOBCI)(I)HLIH@HTOBZ
y'—2v' — 3y = 2cos3x

HarmmcaTs Buj] 0GIIETO PEIIeHNs:
¥ ' +8y"+20y'=—5—x-cos2x+ e sin2x

HaiiTu ofmee pelleHMe, HCMONB3ysS METOA  BAPMALMM  HPOM3BONBHEIX — TIOCTOSHHBIX.
y'+v' =e* - cose”

Teopetuueckue Bornpock! uist KP Nel (1 cemectp).

BekropHas anredpa.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.

Ormpezenenue KOJUTMHEAPHbIX U KOMIUIAHAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.

Ormpezenenre CyMMbl BEKTOPOB (TPAaBHIIO TPEYTOJIbHHUKA, TIPABUIIO MAPAILIEIIONPAMMA).

Ornpenenenye pa3HOCTH BEKTOPOB.

Ormpezenenue Mpon3BeACHNS BEKTOPA Ha YMCIIO M €0 TEOMETPHUYECKHUI CMBICIT.

basuc nHa miockocT M B mpocTpaHCTBe (ompenerieHue). Pasnokenume Bekropa mo 0Oasucy Ha
TIOCKOCTH.

PaznoxeHne BEeKTOpa B POCTPAHCTBE MO PSIMOYTOJIBHOMY Oasucy.

[pu3HaK KOJIIMHEAPHOCTH BEKTOPOB.

CxassipHOe Ipou3BeICHNE BEKTOPOB (onpeienieHne, (GU3NIeCcKril CMbICH, anreOpanyecKue CBOMCTBA).

VcroBre OpTOroHaIbHOCTH BEKTOPOB.

CxkansipHoe Mpou3BeJeHUE BEKTOPOB B KoopauHaTHOU (opme. Tabnuna cKaasipHOro NepeMHOKEHHS
OpTOB.

Onpenenenue paBoii 1 JIEBOM TPOWKH BEKTOPOB. BekTopHOE TIpoM3BeIcHHE BEKTOPOB (OTpEAEIeH e,
(bu3nUecKuit CMBICH, anredpandecKue CBOMCTBA).
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27. I'eoOMeTpHYECKHi CMBICIT [@,B] |
28. BexTopHoe Mpou3Be[eHNE BEKTOPOB B KoopauHATHOU (opme. Tabinia BEKTOPHOTO MEPEMHOKEHUS
OpTOB.
29. CwmerraHHOE POM3BE/ICHIE BEKTOPOB (OMpeaeieHHe, T€OMETPUICCKHIA CMBIC], )
30. YcroBue KOMITIaHAPHOCTH BEKTOPOB.
31. CmemnraHHoe MPOU3BEACHNE BEKTOPOB B KOOPAWHATHOH (hopMe.
AHanuTHYecKasi TeOMEeTPHsL.
1) VYpaBHeHue MPsMOI MO TOYKE U HOPMATBHOMY BEKTOPY (BBIBOJ).
2) YpaBHEHHE IPSIMOIA 10 IBYM TOUYKaM (BBIBOI).
3) VYpaBHeHwHeE IPSIMOIA 10 TOYKE U yIII0BOMY KOADGHUIMEHTY (BBIBO).
4) VpaBHEHHE NPSIMO#L TT0 TOYKE M HAMPABJISIOIIEMY BEKTOPY (BBIBO).
5) HccnemoBanue o0IIEro ypaBHEHHS MPSIMOH.
6) BsauMHOe pacronoKeHHe IPSIMBIX Ha IIIOCKOCTH (YCIIOBUSI MTAPAIUICIBHOCTH,
HEePHIEHIUKYISIPHOCTH, YTOJ MEK/TY MPSMBIMA).
7) YpaBHEHHE ITIOCKOCTH 10 TOYKE 1 HOPMAJILHOMY BEKTOPY (BBIBOI).
8) VYpaBHEHHE IJIOCKOCTH 110 TPEM TOUKAM.
9) BzanMHOE pacIoIOKEHHE INIOCKOCTEM.
10) KanoHm4eckne ypaBHEHHS PSIMOI B TIPOCTPAHCTBE (BBHIBO/T)
11) TlapameTpuueckue ypaBHEHHsI TIPSIMOM B POCTPAHCTBE.
12) YpaBHeHue MpsMOi B MPOCTPAHCTBE IO JIBYM TOYKaM.
13) B3aumHOE  pacrojio)KeHWe  OPsIMBIX B MPOCTPAHCTBE  (YCIOBHS — MApaUICIbHOCTH,
MEPICHANKYISIPHOCTH, YTOJI MEXKTY MPSMBIMH).
14) YcnoBue npUHAIICKHOCTH ABYX MPSIMBIX OJJHOM TUIOCKOCTH.
15) B3anmHOe pacroioKeHHE MPSIMON U IIOCKOCTH (YCIIOBHS TIEPIICHANKYISIPHOCTH, MAPAILICILHOCTH).
YcroBue NprHAATIEKHOCTH PSIMOH K TTOCKOCTH.

PI'P1 (1 cemecTp) «BekTopHas anredpa v aHAJMTHYECKAsI TeOMETPHSD)
PI'P2 (yacts 1) «IIpou3BoaHAas U ee MPUJIOKEHUSD

PI'P2 (uactb 2) «McceenoBanue GpyHKIUA U NOCTPOeHHe rPaduKoBy.
PI'P3 «HeonpeneneHHblii HHTEIPaD

PI'P4 «O0bIkHOBeHHBIE TP epeHIIHATbHBIE YPABHEHUS

Oopazen PI'P1 (1 cemecTp) «BexkTopHas anredpa n aHaIuTHYECKAsA TeOMeTPHs»
Bapuant 1

2) T=(211), 2= (54), E_iz (L. —1); Pagnonrs  no Gasmcy @b
3) Berumcauts (@—2b)-(b— EE}, ecin al=2,|b|=3,lzl = 4,
ac=bc=90°,b=(222)

4) BBIMHCIUT IPOSKLIUIO BEKTOpA & — (L, =3.1) na ocs Bekropa 45 | ecm
A(-5,7,-6) u B(7,-9,9).

5) BbIUHCIUTH KOCHHYC yIJIa, 00Pa30BaHHOTO BEKTOPAMHU:
a=01110ub=(222)

6) F=(-2,-2,-2), B(9,—-7,5), A(10,—8,3).Hafitu M 4(F)

7) Haiitn nomayis napauieiorpaMma, OCTPOEHHOTO Ha BEKTOPaX
3@ —2bu2a+3b oy lal=2bl=5,ab=30°

8) Jlexar ma Touku A(1,2,-1), B(0,1,5), C(-1,2,1) u D(2,1,3) B 0HOi#1 m1ocKocTH?

9) CocraBuTh ypaBHEHHE NpPSMOM, Tpoxossiei yepe3 Touky A(1,3) ¥ NmeprneHIMKyIsIpHON K MPSIMOH,
coemunsiroriei Touku B(2,-1) u C(-8,2).

10) Haiit KOOpAMHATHI BEPIINH W YPaBHEHHUsI THAroHaIel KBapaTa, eClii U3BECTHBI YPaBHEHHUS OIHOM
cropoHbl AB: X+Y-5=0 1 KoOpMHATBI TOUKH riepecedenus quaronaieit K(4,4).

11) Touka P(-2,1,-2) cimy>KHT OCHOBaHHEM IIEpPIICHAMKYJISIPA, OIMYIICHHOTO W3 Havala KOOpAWHAT Ha
WI0CKOCTh. COCTAaBUTh yPAaBHEHHE 3TOH IIOCKOCTH.

12) Yepes touku A(12,-6,1) u B(-6,6,-5) nposenena npsimas. OnpenesuTe TOUKH MEPECEUCHHsT ITOM
MPSIMO ¢ KOOP/IMHATHBIMU TIOCKOCTSIMH.

13) Haiitu ocHOBaHME TIEPIICHANKYJISIPA, omyineHHoro 13 Touku A(3,0,4) Ha ruiockocTs T.2X+y+32-6=0.



14) PazoxuTh OIPENETUTEND TI0 TIEPBOI CTPOKE

2 -1 3
3 1 -5
4 -1 1

14) Pemmts cucteMy

x+ v+ z=6,
Sx+4y+3z=22,
10x+5yv+ =z=23.

15) Pemmts cuctemy

Xy —2x;+3x3+ x2=25,
Xo+ 2x5— 2x, =3,

—xy+ 2%, — 2x3+2x, =7,

Xy — 3%+ x3— 2x,=28.
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Odpazen PI'P2 (yacts 1) «IIpousBoanas u ee npuwioxxkenus» (1 cemectp)

Bapuanr 1

!
1. Vicionb3ys onpeienenre Npou3BOIHOM, HAHTH f(x) Ut pyHKITUH

Fa) = e

2. Haiitu npou3Bo/iHbIC CIIeayOMX (DyHKIHIA:

1+3%% 1
21 Y= Taata 22
23 Yy = (322 + ?jiﬂx —_ 21‘1‘14. 24
25 ¥ =e tgx —fe 26
27 ¥ =(1-x)arccosx — arccos0,1 28
29 ¥ = \sinx 210
211 ¥ =Ve¥ -1 212
213 ¥ = E{,,Earcsinfx + 1. 214
x = darctgt,
V= 11_‘2
2.15 - 2 2.16

217 ¥=(1-¥x)"

1. Hanucatb ypaBHEHHs KacaTeIbHOW 1 HOPMAIU K KPHUBO

YEPTEX.
2. Hanmcatb ypaBHEHHE OJHOW M3 KacaTeNIbHbIX K KPUBOW
TIepreH/NKYJISPHA TIPAMOit Y Tax =2

x =t — sint,

3. 3aKoH JBIKEHHs] MATEPHUAILHOM TOUKH: [}’ =1—cost.

_ Im

Iloxazats, uro pu
YTOJI MEXTy TPAEKTOPUEN U IIPSIMOM.

=

s x+5 =2y

V = arctgx

3 TPAaCKTOpH ABUIKCHUS TICPECCKACT IPAMYIO

xt—x+3
y=—=
E-‘ .
dzinx+4
'|.‘;|' =
- doosx—3,
= Sarccthx + 3arctgx
3%
2-3%,
v = 1-3x
- In{1-3x),
I'_'DBEI
v =
- 1+egx

B Touke My (3;-2). Crenathb

, 3Hasd, 4TO 3Ta KacCaTCJIbHasa

= 3y T
Y 3(x Ej,HHaﬁTI/I

Oopazen PI'P2 (yacthb 2) «MccienoBanne pyHKIMIA 1 MOCTPOeHNE rPA(UKOB».

(1 cemecTp).



Bapwuanr 1
v = (x+1)®
1) - x®
IE
2) ¥ T

Oopaszen PI'P3 «HeonpeneseHHbIi HHTErpam (2 cemectp).

Bapmuanr 1.

1).
3).
5)
8)
11)
14)
17)
1)
3)

1)
4)

1
3)

5)

1

3)

1y

3)

[(x® - 3% +2) dx
[(Va2 - A9 dx

IE—zinx dx
f sin® x , 6)
ftg(Zx— 1]r:£x1 9)
[etg7dx 12)
Jr tgxdx

cos? x, 15)

(2x—5ldx

iz,
[(2x+ 3)sin3xdx
J’x!nxrix, 4)
[ sin” Txdx 2)
[cosTxsin3xdx

i dx
'r x+1 ,

[ x—9x+i16
(x—3)(x—2)(x—1)

[ Exi—12x+23
(x—11(x2+4)

2).

4)
xdx
‘rxz -3,
xdx
fxz +3,
erdx
p——
x2dx
f 1+x8

18)
I

2)

J’arctgirix,
1

[ cos® 2xdx

5)

2)
4)
6)
2)
4)

Vi

2)

23

L +10)dx

f{ircosx ——
COE~X

3:_ ]

[(x¥Vx+Ddx
dx

7 1—e¥

fgx
10) 1+5x2

[ dx
13) w/lnx,
16) [ xe=2% dx

(4x—3)dx
2 —6x+8,

[x2e **dx
)
arcsing
5) J“xt+1

singx
3) ‘r cost x

letg®2xdx

sz,zz—idx

xl+1 ,
f 3xt—8x+i

(x—1)2(x+1)
f L P

r dx
(xl+3)x—222

f Zx+1
“Zx+1-—-1
f dx

2+siﬂx+cnsx,

Jr xidx

| -l
[9+x2)
" 7

QOopazen PI'P4 «O0bikHOBeHHBbIE TH(¢epeHIHATBLHbIE YPABHEHHI».» (2 ceMecTp).
Bapuanr 1.
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1-7. Onpenenuts BUA JU(GQEpEeHIMATLHONO YPaBHEHUSI W HAWTH OOIlee PEIIeHHE WM YacTHOS
pelieHne, yI0BIEeTBOPSIONIee HaYaIbHOMY yCIIOBHIO 3aqa4un Korm.

8-10.  Jlna muddepeHumanbHBIX YpaBHEHHH BTOPOTO TOPSIIKA, AOMYCKAIOMIMX MOHIKEHHUE MOPSIKa,
HalTH o0llee PelIeHNE MM YaCTHOE PEILICHHE, YI0BICTBOPSIOIISE HAUaIbHBIM YCIOBHSIM 3a1a491
Konm.

11,13. Haiitn (yHIaMEHTAIBHYIO CHCTEMY pCIICHHA W o0Iiee peIIeHHe OJHOPOMHBIX JIMHEHHBIX
i depeHINaTbHBIX yPaBHEHHUH.

12. HaifT MHTErpabHyI0 KpHBYIO, KOTOpas Kacaetcst mpsamoit ¥ — kx +b 5 pouge Mo (x0.y ﬂ).

14. Haiitu hynnamMeHTanbHyro cucTeMy pellieHHH, onpenenuTeab Bporckoro mis GyHnaMeHTaabHOR
CHUCTEMBl pEIICHWH W O0O0Iee pelieHre OIHOPOIHOTO JIMHEHHOro mudGdepeHITNATEHOTO
YpaBHEHHSI.

15. Haiiti Buji 0OIIero penieHuss HEOAHOPOIHOTO JIMHEHHOTO JTU(QEpPEHIMATLHOIO YPAaBHEHUS CO
CIIEUUATIbHOW TIPAaBOM YaCThIO.

16. Permts 3amauy Kormu.

17,18 Haiitu oOrmiee perieHHE HEOAHOPOJHOTO JIMHEWHOTO JU(PPEPSHIIMAILHOTO YPaBHEHHUS CO
CreMaIbHON NPaBO YacThIO METOJIOM HEOIpeIeTICHHBIX KO PHIMEHTOB.

19. Hatitn ofmiee perenre HEOAHOPOTHOTO JHHEHHOTO ar(epeHIATBHOTO YPaBHEHNS METOJIOM
BapHUAIlIH TIPOU3BOJILHBIX ITOCTOSIHHBIX.

20. Pemmts cucremy muddepeHIMaNbHBIX ypaBHEHHH IBYMSI CIIOCOOaMHU:
1. METOTOM HCKITFOUCHUIA;
2. ¢ TIOMOIITHIO COOCTBEHHBIX BEKTOPOB W COOCTBEHHBIX 3HAYCHH.

Bapnang 1.

I T

1) =y = el* tgy,y(1) =2 )  Stdt+(t+1)dS=0

3) xy’ Sinj’—r — x = ysin ii, 4) 4x%9 = (4xy + }rzjdx,

5) (2u+x)dx = xdu +4inxdx, 6) (2x + 1)y — 2y = dx

I LA 1

7 ¥y — ytgx =y cosx,y(m) —ﬁ’ ) Xy =2y —x=0
"o__ o ' 2 Iy, —

9) Xy =2Jxy'+y 100 Y@+ +A-—y)y"=0

Y- =0,y'(-1)=1
11) 2y" —3y" —2y=0 1) Y- 2y'+y =10
My(0:;1),y =3x+1
13) 4" —4y'+5y=0 14y Y¥-2y"=0
15) v — 10y + 29y = xe* + &5 cos2x — xzy

4.  Memoouueckue mamepuanvl, onpeoensioujue NPoOYeoypvl OYEHUBAHUS 3HAHUL, YMeHull,
HABLIKOG U (Ull) onvima OesimenbHOCIY, XAPaKmepusylowux mansl @HOopMupoeanus
KoMnemeHyuti

IIponenypa mnpoMeKyTOUHOM aTTecTaluu perjaameHTupyercs ¢ llomokeHueM o0 TeKyIleM

KOHTPOJIC U MPOMEXKYTOUHOM aTTecTanuu ooyJaromuxcs B HUY MI'CY.

4.1.

Ilpoyedypa oyenusanus npu nposedeHUU NPOMENCYMOYHOU ammecmayuu 00y4arouwuxcs

no oucyuniune (Mooynio) 6 opme IK3ameHa/OuhghepeHyupo8anno2o 3avema
[IpomesxyTouHast arTecTalst 0 JUCIUILUTUHE (MOJYJII0) IIPOBOIUTCS B (hopMe dk3ameHa B 1 u 2

ceMecTpax.

Hcmons3yeTcs 9eThIpéx OaTpbHast IMIKaxa OIEeHUBAaHUS OCBOCHHUS, YKa3aHHas B 11.2.2.

Hcnone3yroTcst KpUTEpUH OLICHUBAHUS, YKa3aHHBIE 11.2.2.

O]_ICHKa BBICTABJIACTCA IPCIOAABATCICM HHTCTPAJIBHO IO BCEM IIOKA3aTCIAM W KPUTCPUAM

OLICHUBAHUS.

Kon Ouenka
TTOKa3aTeIIst «@» IToporosslii ypoBEHb YriyOaeHHbIi [IponBuHyTHII
OLICHUBAHUA (HeynoBIeTB.) OCBOCHUSA YPOBEHbL OCBOCHUS YPOBEHbL OCBOCHUS
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«3»
(ymoBieTBop.)

«»
(xoporro)

«S»
(oTmu4HO)

HE 3HAE€T TEPMUHOB
U onpeeeHui

3HAET TCPMUHBI U
OTIPEICIICHHS,
HO JOIYyCKaeT

HETOYHOCTHU
(hopMyIpoBOK

3HAET TEPMUHBI U
omnpenencHus

3HAET TEPMHUHBI U
OIpeIeNeHH,
MOXKET
chopMynHUpOBaTh UX
CaMOCTOSTEIEHO

HE 3HAeT OCHOBHBIE
3aKOHOMEPHOCTH U
COOTHOIICHHS,
TIPUHIUTIBI
MOCTPOEHUS 3HAHUI

3HaeT OCHOBHbIE
3aKOHOMEPHOCTH,
COOTHOIICHHS,
MIPUHIIATIBI
MOCTPOEHUS 3HAHUM

3HAE€T OCHOBHBIC
3aKOHOMEPHOCTH,
COOTHOUICHHUS,
TIPUHIIATIBI
MOCTPOEHUS 3HAHUH,
CITIOCOOEH UX

HUHTEPIPETUPOBATH U

WCIIOJTE30BaTh

3HAET OCHOBHBIE
3aKOHOMEPHOCTH,
COOTHOUIEHUS,
MPUHITUIIBI
MOCTPOEHUA 3HAHUH,
crocobeH
CaMOCTOSITENIBHO
MOJIYYHUTh UX
MOJIYYUTh U
HCII0Nb30BaTh

o0nagaet TBEPABIM U

HE 3HAeT 3HAET TOJBKO 3HAET MaTepual TIOJTHBIM 3HAHHUEM
3HAYUTEITHEHON OCHOBHOM MaTepual TUCTIATIIIMHBI B MaTepuaia
YacTH MaTepuaia TACHUTUINHBL, HE 3aIIAaHUPOBAHHOM | TUCIIUTUINHBI, BIAJCET
JUCTIATITAHBI YCBOWII €T0 JIeTalei 00BEMe JIOTIOTHUTETbHBIMHU
BHaHusa 3HAHUSIMHA
3-1 OTBET HE I0JIOH,
JlaHa TOJIbKO YacCTh HEKOTOPbIE JIaH TIOJTHBIH,
OTBeT He JaH .. N
OTBETa Ha BOIIPOC MOMEHTHI B OTBETE | Pa3BEPHYTHIN OTBET
HE OTPAKCHBI
OITyCKaeT TpyObIe
Aoy Py B otBeTe umerorca | B orBeTe umeroTcs
omunOKH pu
CYIIIECTBEHHBIE HECYIIECTBEHHBIC OTBeT BepeH
M3JI0KEHUH OTBETA
OIIMOKHU HETOYHOCTH
Ha BOIIPOC
Homyckaet Jloruuecku, rpaMoTHO
Hesepno u3maraer n
HETOYHOCTH B Y TOYHO M3J1araet
WHTEPIPETUPYET ['pamoTHO 1 1O
W3JTI0KEHUH H MaTepuan
3HAHUS. CYIIIECTBY U3JaraeT
WHTEPIPETAINN JACITUTUTAHBI,
Uznoxenue o MaTtepua.
3HAHUM. WHTEPIPETUPYSI €TO
Marepuana Jlornueckas
Nwmerorcs CaMOCTOSITEIHHO,
JIOTUYECKU HE MIOCTIEI0BATENIbHOCTD
HapylIeHNUs croco6eH
BEICTPOEHO. o W3ITI0KEHUS HE
JIOTUYECKOH CaMOCTOSITETTFHO €ro
He cniocoben HapylIlIeHa.
MOCIIEI0BATENIEHOCTH aHAIM3UPOBATH U
NIPOUJUIKOCTPUPOBATD ITosicHsArOIIME
B U3JIOKEHUH. JIeNaTh BBIBOIBI.
W3II0KEHUE PUCYHKH, CXEMBI U
Tlosicusromnmue TloscHsIONE CXEMBI,
MOSICHAFOTIIUMHU MIPUMEPBI
PUCYHKH, CXEMBI PUCYHKH U TIPUMEPHI
cxeMamu, KOPPEKTHBI U
BBITIOJTHEHBI HE TOYHBI U PACKPHIBAIOT
pUCYHKaMU U MTOHSTHBL.
IOJIHO OTPaXKaroT [IyOUHY TTOJTyYEHHBIX
MIpUMepaMu ¢
MaTtepua. 3HAHUM.
Ymeer
BBITIOJTHSITH
He ymeert BBIIOTHATH Ymeer
MIPAKTUYECKUE YmMmeer
MTOCTaBJICHHBIC BBITIOJTHATH TUITOBBIC
YMeHus 3a/1aHMsI, HO HE BCEX BBITMIOJIHATh
MIPaKTHYECKHE MPaKTUYIECKUE
Y1 TUIIOB. MpaKTUYECKUE
3a/1aHUs, 3aJlaHus, N
. Crocoben pemnrath 3a/TaHMsI TIOBBITIICHHON
BBIOpaTh TUIIOBOM MPEayCMOTPCHHBIC
331244 TOJIBKO IO . CJIOKHOCTH
AITOPUTM PEIICHUS MIPOTPaMMOi

3aJaHHOMY
ANTOPUTMY
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YMeeT npuMeHsITh
He moxeT yBs3bIBaThH [IpaBunsHO
TEOPETHUECKYIO 0azy
TEOPHIO C MIPUMEHSET
. JUCIUILTUHBI TIPU
MIPAKTHKON, HE UcneiThiBaet [TOJTyYeHHBIE 3HAHUS
BBITIOJTHCHUU
MOJKET OTBETUTH Ha 3aTpPyJHCHUS B MIPH BBITIOJTHCHUN
. MIPaKTHIECKAX
MIPOCTHIC BOTIPOCH! | MPUMEHEHUU TCOPHH 3aJlaHui 1 N
3aJJaHuM, peJyIaraTh
T10 BBITIOTHEHUIO | TIPH PEIIeHUH 3a/1a4, 000oCcHOBaHUH M
o COOCTBEHHBII METOI
3aJlaHuH, pu 000CHOBaHUU pelIeHusl. eLLICHI
HE MOXET 000CHOBAaTh pelieHus I'pamotHO 113 AMOTHO
BBEIOOp METOIa 000CHOBBIBAET X0 P
00OCHOBBIBAET XO/I
perreHus 3aaa4d pemieHus 3anaq
permieHus 3aad,
Homyckaet
HomyckaeT ommoKn He monyckaer ommbox
HEKOTOPbIE OIMIHOKH
JommyckaeT rpy0Obie IIPY BBITIOJTHCHUA MIPH BBITIOJTHEHUN
. IIPY BBITIOJTHEHUN N
OIIMOKY TIPU 3aJlaHui, SAMAHL, He 3aJlaHui, MPaBUIILHO
BBITIOJTHEHUN HapYIICHUS JIOTUKH ’ 000CHOBBIBaET
N HapYIIAMOIIUE JIOTUKY
3a/1aHuH, pelIeHusl. CLICHIS MIPUHSTOE PEIICHUE.
HapYIIAOIIUE JIOTUKY HcnwiThiBaeT P CaMOCTOSTEILHO
JlemaeT BBEIBOJBI 11O
penreHus 3aTpyTHEHHS C aHAIIM3HUPYET 3aTaHUS
pe3yibpTaTam
BEIBOJIAMU U peleHue
pelieHus
He cniocoben [osicHsromue
[osicusromue IosicHsaromKe
MPOMJUTIOCTPUPOBATE | PHUCYHKHU M CXEMBI
PUCYHKH U CXEMBI PUCYHKH U CXEMBI
perreHue CoJleprKaT OIINOKH,
KOPPEKTHBI U BEPHBI U aKKypaTHO
MOSICHSTFOIIIAMHA o opMIIEHBI
TTOHSITHEI. 0 OpMITEHBI
CXeMaMHU, pUCYHKaMU HEOPEKHO
He ucneiteiBaet
He ucneiTeiBaeT N
N 3aTPYJHCHHUN TIPU
3aTpyIOHEHUN TIpH
HcnwiThiBacT BBITIOJTHCHUU
He obmnamaer BBITIOJTHEHUN
TPYAHOCTH TIPU CTaH/IapTHBIX 3a7ad.
HaBbIKaMU CTaH/IApPTHBIX 3aJ1ad.
BBITIOJTHEHHUH Ucmnonesyet
BBIIIOJIHEHUS Pewienue
OTJICBHBIX MOJTyYCHHBIC HABBIKH
MTOCTaBIICHHBIX 3314 HECTaHJIAPTHBIX
MOCTaBJICHHBIX 33729 IIPY PEIIeHUN
3a/1a4 MPeICTaBIsACT
CJIOHBIX,
JUTSL HET'O CJIOKHOCTH.
HECTaHJIaPTHBIX 33724
He Beinoninsiet Beinosnusier
o N Brinosnusier BeinonsseT TpyaoBbie
TPYJOBBIE NEHCTBUS | TPYAOBBIE NEHCTBHS . .
TPYIOBBIE NEHCTBUS, | JIEHUCTBUS OBICTPO,
WJIM BBITIOJIHSICT OYCHb MeEJIJICHHO, C
HaBbiku BBITIONTHSET BCE BBITIOJTHSISI BCE
MEJUIEHHO, HE OTCTaBaHUEM OT
H1 MOCTaBJICHHbBIC MOCTaBJICHHBIC
JOCTUTAS YCTaHOBJIEHHOTO
3a/1aHus. 3aJIaHusl.
MOCTABJICHHBIX 3314 rpaduka.
BrimonHsieT Tpy0BBIE
BremonHsieT TpyaoBbie BemomnnsieT ¢ Bremonnser JEeUCTBHS
JeHCTBHS HEJ0CTAaTOYHBIM TPYAOBBIC ICHCTBUS | KAYECTBEHHO JIAXKe
HEKa4YeCTBEHHO KauyeCTBOM KaueCTBEHHO MIPH BEITIOJTHEHUN
CJIOXHBIX 3aJIaHUH
He moxer
CamocTosTeIHHO
CaMOCTOSITETTLHO Bremonnser BrimonHsieT Tpy0BBIE
N BBITIOJIHSET TPYIOBbIC N
IJIAHUPOBATh U TPYJOBbIE IEHCTBUS - JEHCTBHS
BBITIOJIHSTh TOJILKO C IIOMOII[bIO . CaMOCTOSITENIBHO, 03
KOHCYJIbTaIuen y .
cOoOCTBEHHBIC HaCTaBHUKA MMOCTOPOHHEH MTOMOIIH
N HaCTaBHHUKA
TPYJOBBIE ICHCTBUS
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IIpunoxenue 2 kK pabodeit mporpamMmme

Hudp HanmenoBanue TUCITATIINHBI (MOTYIIS)
b1.6.8 Maremartuka
Kon HampasieHust MOArOTOBKH / 38.03.10
CHEeIUATLHOCTH
Hamnpasienue moaroroku / KunuiHoe x0351UCTBO U KOMMYHaIbHas
CHEIMATLHOCTh nH(ppacTPyKTypa

Haumenosanue (s1) OITOIT
(HampaBIeHHOCTD / IPOQHIIB)

JKunuiHoe X03sHCTBO U KOMMYHAJTbHAS
nH(ppacTpyKTypa (IpUKIaAHON OakamaBpuaT)

lNon navana peanuzaruu OITOIT 2017
YpoBeHb 00pa3oBaHus OakanaBpuar
®opma 00ydeHus Ounas
I'on pa3paboTkn/00HOBICHHS 2017

IlepeyeHb OCHOBHOII 1 1ONOJTHUTEIbHON y4eOHOI TUTepaTypbl, HEOOXOAUMOM /151 OCBOCHUS

AUCIHUILIHHBI (MOayJis1)™

Ne HammenoBanmne ABTOp, Ha3BaHUE, MECTO U3/IAHHUSI, KomnaectBo Ywucao
n/ JTUCTIUTUTAHBI W3aTeNbCTBO, TOJl U3AaHHUs y4eOHOW M | SK3EMIUIPOB | 00yYaromuxc
1 (Momyns) B y4e0HO-METOAMYECKOM TUTepaTypHI, MeYaTHBIX o,
COOTBETCTBHU C KOJINYECTBO CTPAHMI W3JaHAN OJITHOBPEMEHH
y4eOHBIM TITAHOM 0
U3yYaroInX
JUCLUIUTUHY
(MOoyTIB)
1 2 3 4 5
OcnosHas aumepamypa:
HTb HUY MI'CY
1 | Maremaruka Karan, M. JI. 239 140
Maremarrka B CTpOMTEIIEHOM BY3€.
Huddepentpansaoe ncuncnenue [Teker] :
[yueOnuk st By3oB] / M. JI. Karan, M. B.
CamoxuH ; [perr.: A. B. Yeukun, 1O. HO.
Kouetkos]. - M. : Uzn-8o ACB, 2012. - 242
C.
2 | MaTtemaruka ITucemennsii, /1. T. 200 140
KoncnekT jiekipii 1o BeICIIIEH MaTeMaTHKe.
[Monneiii kype [Teker] / . T. IluchMeHHBIH.
- 11-e w3x. - Mockga : Aiipuc-tipecc, 2013. -
603 c.
9BC ACB
1 | Maremaruka boponuna E.b. Marematuueckuii ananu3 | http://www.i | 140
[DnexTpoHHBIN pecypc]: yaeOHoe prbookshop.r
nocobue/ bopouuna E.b.— DneKTpoH. u/6298.—
TexctoBbie nanHble.— CapaToB: Hayunas 9bC
kamra, 2012.— 159 ¢c.— Pexum noctyna: | «IPRbooks»
Lononnumenvnas numepamypa:
HTB HUY MI'CY
1 MaremaTnka Kynpsisues, JI. 1. 10 140
Kypc matemarnueckoro ananmsa [Tekcr]
yueOHuK ansi OakamaspoB / JI. I



http://www.iprbookshop.ru/25006.html
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KynmpsiBues ; MockoBckuii — ¢uzuko-
TEXHUYECKUH WHCTUTYT. - 6-¢ w3m. -
Mocksa : IOpaiit, 2012. - (bakanasp.
BazoBeriii kypc)

T.1.-703 c.

MaremaTnka

bepmanrt, A. ©.

Kpatkwit Kypc MaTeMaTUYECKOrO
aHaym3a [Tekct] : y4eO. mocobue st
Bys3oB / A. @. bepmanr, U. T.
Apamanosud. - U3n. 16-e, crep. - CIIO. ;
M. ; Kpacnonap : Jlans, 2010. - 736 c.

400

140

9BC ACB

MaremaTnka

Kamommes C.b. AHanuTudeckas
reoMeTpuss W JUHeHHas  anreOpa
[Onextponnbiii  pecypc]l/  Kagomues
C.b.— DeKTpOH. TEKCTOBBIC TaHHBIC.—
M.: ®PUSMATIJINT, 2011.— 168 c.

http://www.i
prbookshop.r
u/17172

140

HTBb

CormnacoBaHo:

| Epodeesa O.P./

oama

Tloonuce, ®HO
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IIpunoxenue 3 k pabodeit mporpamMme

Mudp HanmeHnoBaHnue TUCIUTUINHBI (MOJTYJIs)
b1.b.8 Maremartuka
Kox HampasiieHus TOArOTOBKH / 38.03.10
CHEIUATLHOCTH
Hamnpagsnenue noAroToBku / JKunuiHoe X035HCTBO U KOMMYHAJTbHAS
CHEeLUATBHOCTD nH(ppacTPyKTypa
Hanmenosanne (s1) OITOIT KunuirHoe X0351CTBO 1 KOMMYHATbHAS
(HarpaBIeHHOCTH / TIPOQIIIH) nH(ppacTpyKTypa (IpUKIaHON OaKasaBpuaT)
I'ox navana peanuzanuu OITOIT 2017
YpoBeHnb 00pazoBaHus BakanaBpuar
®dopma o0yueHus Ounas
I'on pa3paboTkn/00HOBICHHS 2017

l'[epequb MnporpamMmmMHoOro oﬁecneqelmﬂ, HCIOJIB3YEMOTI'0 IIPH OCYHICCTBJICHUN 06p33OBaTeJ'IBHOF0
nmpouecca 1mo IMCUuIJIinHe (MOIly.]'IlO)

HanmenoBanue
HanmMeHnoBanue mporpaMMHOro Tun
Ne | paznmena aucUMIUIMHEL Tema
obecrieyeHust JUIIEH3UU
(Momysst)
1 | BekropHas u BexTopnas u
TUHEeHHas anreopa. aHaTUTHYeCKast Microsoft Office Open License
AHanuTndeckas TEOMETPHSL.
TreOMETPHSL.
2 | Beenenue B anaim3 u | TexHuka
muddepennnanbioe | nuddepeHmpoBaHus
UCUHCIIeHUE DYHKIUI Microsoft Office Open License
OJTHON M HECKOJIBKHX
MIEPEMEHHBIX
3 | UnTterpansHoe TexHuka
UCUKCcIIeHHe QYHKIIMK | HHTErPUPOBAHUS Microsoft Office Open License
OJIHOM MepeMEHHOMN
4 | OOBIKHOBEHHBIC Jduddepennnansasie
muddepeHunansasle | ypaBHeHHs 1-TO U 2-
YpaBHEHHS. rO TOpSIKa.
JIunelinele
HEOHOPOIHbBIC Microsoft Office Open License
nmud dhepeHnranbHbIe
ypaBHeHUs. MeTox
HEOTpeeTICHHBIX
KO3 OUITUEHTOB.
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IIpunoxenue 4 xk pabodeit mporpamMmme

Mudp HanmeHnoBaHue TUCIUTUINHBI (MOJLYJIs)
b1.b.8 Maremaruka
Kox HampasiieHus TOArOTOBKH / 38.03.10
CIELUAIBHOCTH
Hampasnenue nonroroBku / Kunnnoe X03HCTBO 1 KOMMYHAIbHAS
CHENHMATBHOCTh UHPpacCTpyKTypa

Hanmenosanne (s1) OITOIT
(HarpaBIeHHOCTH / TIPOQIIIH)

KunmuuiHoe X0351HCTBO U KOMMYHaJIbHAs
nHppacTpyKTypa (IpUKIaTHON OaKasaBpuaT)

lNon navana peanuzaruu OITOIT 2017
YpoBeHb 00pa3oBaHus OakayaBpuar
®dopma o0yueHus Ounast 3ao4Has
I'on pa3paboTkn/00HOBICHHS 2017

Ilepeyenb MaTepHaTbHO-TEXHUYECKOTO 00ecTeYeHUs M0 JUCHUIIHHE (MOAYJII0):

Ne Ne u HamMeHOBaHE 000PYAOBAaHHBIX
. /I] Bup yuebnoro 3ansitus | HammeHnoBanue o0opyaoBaHus | y4eOHBIX KAOMHETOB, 0OBEKTOB LIS
MPOBENEHHS MPAKTUYECKUX 3aHITUI
1 2 3 4
CrarnmoHapHbie/MOOUITBHEIE AynuTOopuN/ayquTOpHsT TIPOBEACHUS
1 ) — (mepeHOCHBIE) HAOOPHI 3aHATHH JIEKIIMOHHOTO THIIA B
JeMOHCTPAIMOHHOT'O COOTBETCTBHH C ITEPEUYHEM
000pyIoBaHUs ayuTopHoro GoHa
MoOunbHbIe (IEpEHOCHEIE) AyHHTOPHE/I /ayAuTOpHS MpOBEACHHS
2 | llpaktuyeckue 3aHsITHA | HAOOPHI JEMOHCTPAIIMOHHOTO SAIVITHH CEMIHAPCKOTO THIIA B
oBopyIoBaHU COOTBETCTBHH C ITEPEUYHEM
ayuTopHoro GoHja
32 nepcoHaJbHBIX KOMIIBIOTEPA
¢ koH(puryparnwmeii: 2.6 [T,
HDD 160 T'6, RAM 2T,
Video RAM 256 M6, DVD-
R/RW, monutop 19, 48
MEPCOHANBHBIX KOMIBIOTEPOB ¢ | [lomemenune st caMOCTOSTEIBHOM
koHurypanueii: 3 [T, HDD pabotsl (129337, r. Mocksa,
3 | CamocrosrenbHas padbora 160 I'6, RAM 216, Video SApocnaBckoe 1., 1.26, Kopm.2
RAM 256 M6, DVD-R/RW, YueOnsiit kopyc (bubnuoreka)
MoHuTOp 197, 40 KkoMH. 10,xk0MH.4)
NEPCOHANBHBIX KOMIIBIOTEPOB C
koH(urypanueit: 2.9 [T,
HDD 250 I'6, RAM 4T,
Video RAM 512 M6, DVD-
R/RW, monwurtop 19”




