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1. ITlepeueHp MIAHUPYEMBIX PE3YJIBTATOB OOYUYCHHS MO AMCIUILTHHE (MOJIYJII0), COOTHECEHHBIX C IIAHUPYCMBIMHU
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00yJaroIuXcs
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4.2. ComeprkaHue OUCIUTUTAHBI (MOJIYJIs)
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6. @OH/T OLIEHOYHBIX CPEACTB O AUCIUILINHE (MOIYITIO)

7. Ilepeuens nuTepaTypsl, HEOOXOAMMOH JUIsSi OCBOSHHS IUCIUATUIUHBI (MOYJIs)

8. [lepeuens pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTh "MHTepHeT", HEOOXO0IMMBIX JUIsi OCBOCHUS
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(pu HEOOXOAMMOCTH)

11. Onucanne MaTepHanbHO-TEXHUYECKON 0a3bl, HEOOXOIMMOM Ul OCYIIECTBICHUSI 00pa30BaTENbHOTO Ipolecca
M0 TUCIUIUINHE (MOYJIIO)

12. CpencTBa amanTauy MpenoaaBaHus JUCLHUIIMHBL (MOAYIIS) K HOTPEOHOCTAM 00yJatomuXcsl HHBAIUIOB U JINL]
C OTPaHNYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS

13. Ilpunoxenue Nel. @OHJ OLIEHOUYHBIX CPEACTB
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npuknagHoi uHpopmatuku), LBMironova@kpfu.ru

1. IlepedyeHbp IUIAaHMPYEMBIX Pe3yJdbTATOB OOy4YeHMsl IO [JHCHMILIMHE (MOJAYJI0), COOTHECEHHBIX ¢
IJIAHUPYeMBbIMU pe3yabTaTamu ocsoenust OIIOII BO

OO6yJaroniuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), TOIDKEH 00J1aaTh CIICIyFOIIUMI KOMICTECHITISMU:

HIngp Pacmiudposka
KOMIIeTeHIIUH npuodperaeMoii KOMIeETeHINH
YK-2 CrnocoOeH onpeensiTh Kpyr 3ajad B paMKax IMOCTaBJICHHOHU IIEJH U BEIOUPATh ONTUMalIbHBIE CIIOCOOBI X

[PCHICHUA, UCXOO U3 ﬂeﬁCTByIOHlHX MPaBOBLIX HOPM, UMCIOIINXCA PECYPCOB U OI‘paHH‘IeHI/Iﬁ

VK-2.1 BHATH Tpe60BaHI/I$IK OIPCACIICHNUIO 3aJa4d B paMKax MOCTaBJICHHOMN 0eiu, CII0COOBI peuicHud 3aaaq ¢
ydy€ToOM Z[eflCTBy}OHlPIX IMMpaBOBbIX HOPM, UMCIOIINUXCA PECYPCOB U OI’paHI/I’{eHIfIﬁ

VK-2.2  |[YMeTh onpenensThKpyT 3a1a9 B paMKax [TOCTABICHHON IIeITH, BEIOWPATH ONTHMAJIBHEIE CITIOCOOBI HX
[PELICHUS, UCXOAS U3 JCHCTBYIOIIUX IIPAaBOBBIX HOPM, UMEIOLIUXCS PECYPCOB HOIPAaHUYCHUM.

VK-2.3  |Brmazerps HaBBIKAMHU ONpENENICHHS Kpyra 3ajad B paMKax IOCTAaBIEHHOH e, BBHIOOpAa ONTHMAalbHbIX
CIIOCOOOB WX pEHICHUs, HCXOJs W3 JEHCTBYIOIIMX IIPaBOBBIX HOPM, HMEIOIIUXCS PECYpcoB W
OrpaHUYEHUH.

OIIK-8 CriocobeH OCYHICCTBJIATDh NEAArOTUUCCKYI0 ACATCIbPHOCTh Ha OCHOBC CIICIIMAJIbHBIX HaYYHBIX 3HAHUI

OIIK-8.1 [(3HaTh CHOCOOBI MPUMEHEHHMs CIELHAlIbHBIX HAYYHBIX 3HAHMW TPH OCYIIECTBICHHH MeIarorn4ecKon
NeATeTbHOCTH

OIIK-8.2 |YMeTh OCYIIECTBIIATH MEAATOTHUECKYIO JCSITCIBHOCTh HA OCHOBE CIICI[HAIBHBIX HAYYHBIX 3HAHUN

OIIK-8.3 |Brmameth CHOCOOHOCTHIO OCYIISCTBIATH IIEJATOTHYECKYIO JACATCIHHOCTh HA OCHOBE CICI[HATBHBIX
Hay4HbIX 3HaHUU

OOy4arouuiicst, OCBOUBIINIT JUCLUIUIMHY (MOJYJIb):
JlomxeH 3HaTh:

- MCTOJAUKU CUCTEMHOI'O MOAXO0Aa JJId PEHICHUA CTaHAAPTHBIX U HECTAHAAPTHBIX y‘-Ie6HbIX 3aJa4 110 OCHOBHBIM
pasaciaM MaTEMaTUuKu,

- BO3MOXXHOCTU NTPUMCHCHHUA MATEMATUYCCKOro armnapara W KOMIIBIOTCPHBIX HWHCTPYMEHTOB IIPpU IIOHMCKC

I/IH(i)OpMaIlI/II/I, AHAJIN3€ W PCUHICHUN CTAHJAAPTHBIX W HECTAaHAAPTHBIX yLIe6HI)IX " MPaKTUYCCKUX 3aJa4 10 OCHOBHBIM
pasaciiaM MaTEMaTUuKu,

JlomkeH ymeTh:

- OCYHICCTBJIATH IOUCK, KpI/ITI/I‘IGCKI/Iﬁ aHaJInu3 U CHUHTEC3 I/IHq)OpMaL[I/II/I II0 OCHOBHBIM pa3j€jlaM MaTEMAaTHUKH,
MNPpUMCHATH CHCTCMHEBIN NnoAXoa Ml pelIeHN CTAHAAPTHBIX U HECTAHAAPTHBIX y‘IG6HBIX MaTEMaTUYCCKUX 3a1a4,

- (dopmupoBaTh y 0O0y4arouMxcs HABBIKM TNPUMEHEHHS MAaTeMaTH4eCKOro ammapara W CTaHIapTHBIX
KOMITBIOTEPHBIX HMHCTPYMEHTOB TMPH TOUCKEe HH(MOpMAIHM, TMEPBUYHOM aHAINM3E€ M PEUICHHH CTaHJapTHBIX U
HECTaH/IAPTHBIX YU€OHBIX U MPAKTUIECKUX 3a/1a4 10 OCHOBHBIM pa3jieliaM MaTeMaTHKH;

Z[OJ'DKCH BJIaACTh:

HaBbIKAMHU TIOWCKA, KPUTHUYECKOTO aHANIM3a M CHHTE3a MH(OPMAIMKM MO OCHOBHBIM pa3ienaM MaTeMaTHKH,
CIIOCOOHOCTBIO MPUMEHSTh CHCTEMHBIH ITOJIXO] JUISl PEIICHNS CTAaHIapPTHBIX M HECTAHAAPTHBIX yUEOHBIX MaTeMaTHUECKUX
3aja4

CHIOCOOHOCTBIO (POPMHPOBATH y OOYJAIOIINXCSI HABBIKM NMPUMEHEHHS MaTEMaTHYECKOTO almapaTa W CTaHAAPTHBIX
KOMITBIOTEPHBIX HMHCTPYMEHTOB TIIpH IOWCKE HMH(MOpPMALMM, NEPBHYHOM aHANIM3e W PEIICHHH CTaHNApTHBIX |
HEeCTaHJapTHBIX y4eOHBIX M MPAaKTHYECKNX 33/1a4 [0 OCHOBHBIM pa3jieslaM MaTeMaTHKH;

2. Mecro gucuumiaunsl (MoayJs) B crpykrype OIIOII BO
JlanHas auctuiuimHa (Moty1b) BitodeHa B paszaen "51.0.08.01 Jucunmiias! (Moxynn)" OCHOBHOM NpodeccHOHAIEHON
obpasoBarenbHON mporpamMmbl 44.03.01 "Tleparorudeckoe oopazoBanue (TexHONIOTHI 1 POOOTOTEXHHKA)" M OTHOCHTCS K
oOs3arenbHON yacTu. OcBanBaeTcst Ha 2 Kypce BO 3 ceMecTpe.



3. O6beM qMCHMIIMHBI (MOYJISI) B 32a4eTHBIX ¢IHHULAX ¢ YKA3aHHEM KOJHYeCTBA YaCOB, BbIICICHHBIX HA
KOHTAKTHYI0 pafoTy o0y4yalomuxcsi ¢ mpemnopasateneM (II0 BHIaM y4eOHBIX 3aHATHII) H HA CAMOCTOSITEJILHYIO
padoTy o0ydaroummuxcs

OO1mast Tpy0eMKOCTh JUCIUILIMHBI cOCTaBIseT 3 3a4eTHbIX(ble) enunul(pl) Ha 108 yaca(oB).

KonraktHast pabora - 54 waca(oB), B TOM uucie JeKuuH - 26 4aca(oB), MpakTUUECKHe 3aHATUS - 28 uaca(oB),
naboparopHsie paboTsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSTENBHON paboTs! - 0 yaca(oB).

CamocrosiTenbHas padboTa - 54 yaca(oB).

KonTtpons (3auér / 3x3amen) - 0 gaca(oB).

Dopma MPOMEKYTOUHOTO KOHTPOJIS TUCIUILIMHEL: 3a4€T B 3 CEMECTpE.

4. Copep:kaHnue AUCHUIVIAHBI (MOAYJsA), CTPYKTYPHPOBAHHOe IO TeMmaM (pa3jgeiaM) ¢ YyKa3aHHeM
OTBEJCHHOI0 HAa HUX KOJIMYeCTBAa aKaJeMHUYeCKHX YaCOB U BH/I0B Y4eOHBIX 3aHATHH

4.1 CTpyKTypa M TeMaTHYeCKHUii IVIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)

Buabl 1 yacel
KOHTAKTHOM padoTsl,
HX TPYI0EMKOCTh
C (B yacax)
¢ Camocrosn
N Pazaens! iucuunJMHbI / zlc TeJlbHAs
MoJyJIst r | Jexn Mpakru | JlaGopa pabora
p - YyecKHe | TOpHBbIE
3aHSATHA | PadoThI
1. |Tema 1. JIuneitnas anreOpa 3 2 2 0 6
2. (Tema 2. AHanuTHYECKAs TEOMETPHUS 3 2 4 0 6
3. [Tema 3. Beenenue B ananus. [Ipenens. 3 4 2 0 6
4 Tewma 4. I[I/Ig)(i)epeHL[I/IaJILHOG HcYHCIIeHue QYHKIIA 0THON 3 2 4 0 6
[epeMeHHOM
5 Tema 5. I/IHEerpanLHoe ucurcieHue QyHKIuiA oqHON 3 4 2 0 6
repeMeHHOM
6. Tema 6. IuddepenmuansHoe ucurcnerne GyHKINH 3 4 4 0 6
HECKOJIBKUX TIEPEMEHHBIX
7 Tema 7. UHTerpasnbpHOe HcUKCIeHHe QYHKIIMHA HECKOIBKUX 3 2 4 0 6
[epeMEeHHbIX
8. |Tema 8. Pspr 3 4 4 0 6
9. [Tema 9. IuddepeHnmansHpie ypaBHCHUS 3 2 2 0 6
Wtoro: 108 wacos 26 28 0 54

4.2 Coaep:xaHue TUCHUILUIMHBI (MOLYJIs1)

Tema 1. JIuneiinas anreopa

Omnpenenurenu BTOPOrO W TpeThero mopsaka. KoopaumHAaTHOE BBIpa)KEHHE BEKTOPHOTO W CMEMIAHHOTO
Mpou3BelleHus. PemieHne cucTeMbl JMHEHHBIX anreOpanueckux ypaBHeHHH MeronoMm [aycca, merogom Kpamepa.
Martpunes! u aevictBus Hag HuMH. O6paTHas MaTpuna. PenieHne MaTpuYHBIX ypaBHEHHUH € IIOMOIIBIO 00paTHOW MaTPHIIEL.

Bexropel. JIunelinble onepanuu Hajx Bekropamu. IIpoekuus BekTopa Ha ocb. JlekapTOBbI KOOPIUHATBHI BEKTOPOB U
Touek. CKalsipHOE MPOU3BEACHHE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA, KOOPAMHATHOE BhIpakKeHHE. BekTopHOoe H
CMEIIAHHOE NPOU3BEJEHUE BEKTOPOB, UX OCHOBHBIE CBOMCTBA U FEOMETPUUECKUN CMBICIL.

Tema 2. AHajIUTHYeCKasl TeOMeTPHUS

[psimast Ha mockocTH. PasnuuHble GpopMbl ypaBHEHHUH MPSIMON Ha IUNIOCKOCTH. YTOJ MEX]y NpsAMbIMH. PaccTosiHne
OT TOYKU 110 HpsiMoH. IIpsiMas ¥ IUVIOCKOCTh B IPOCTPAHCTBE. YPAaBHEHME IUIOCKOCTH U NIPSAMOM B IPOCTPAHCTBE. YTOiI
MEXy IUIOCKOCTSAMM. YTOJI MEXAY NPSIMBIMU. YTOJ MEXIY NPSIMOM U IUIOCKOCThIO. KpHBBIE BTOPOro mopsiaka: 3JUIMIIC,
runepOoiia, mapaboma.

Tema 3. BBenenue B anajaus. [Ipenensbl.

[Tonsitve BepxHeil m HikHEH Tpaneil. OOmee nonstHe (yHKuuu. Omnepanun Hal (QYHKIUSIMH, KOMIO3HIHS
¢$yHKImiA, 0OpaTHast QYHKIHS; MOHOTOHHBIE, OTPaHUYCHHbIC, YETHbIE M HEYETHBIE, IEPUOANYECKUE (DYHKIIHH.



[Ipexnen mocnenoBareIbHOCTH, ONpeIEIICHHE Tpenesa GyHKIMU B Touke 1o ['eitHe, onpenenenue npenena GyHKIUN
B Touke 1o Komu. Teopema bonbuano-Belepimpacca.

HenpepbIlBHOCTE (QYHKIMM B TOYKE M Ha YHUCIOBOM IPOMEXYyTKe. HenpepblBHOCTH CYMMBI, HpPOW3BEACHHUS,
YaCTHOTO; HENPEPBIBHOCTh CIOXHOW (QyHKUMH, 00paTHON (yHKIMH. OJXHOCTOPOHHSS HENPEPHIBHOCTh, TOUYKH pa3phiBa.
Teopemsl Beliepiirpacca 00 orpaHUUEeHHOCTH M O JTOCTHXKCHUHM HaMOOJBLIEr0 M HAaUMEHbBIIETO 3HAUYCHUH HeNpepbIBHOW
(yHKIIMM Ha OTpe3ke, TeopeMa Ko o paBHOMEPHOI HEPEPHIBHOCTH HEMPEPBHIBHON (DYHKIIMH Ha OTPE3Ke

Tema 4. ludpdepennuanbHoe ucuncjienne GyHKuii 01HON MepeMeHHOM

OmnpeneneHue MPOU3BONHON, €€ MEXAaHMYECKMH M TeOMETPUUYECKUH CMBICI, YpaBHEHUS KacaTeJbHOW M HOPMAH;
HETPEephIBHOCTh (YHKIIMH, HMEIOUIEH INPOU3BOAHYIO; IPOM3BOAHBIE CYMMBI, IPOU3BEICHHMS, YaCTHOTO, CIIOXKHOH M
oOpaTHOW (QYHKIMH; TPOM3BOAHBIC JNEMEHTapHbIX (QyHKuud. [lpon3BomaHble BBICIIMX MOpsAKOB. [loHsTHE
muddepeHnnana, cBI3b €ro ¢ MPOM3BOJHON, T'€OMETPUYECKUI CMBICH, NMPUMEHEHHE B NPHUOJKEHHBIX BBIYUCICHUSX,
muddepeHnran cIokHON (GYyHKINH, HHBAPHAHTHOCTH IepBoro auddepennuana; nuddepeHnansl BRICIINX MOPAIKOB H
HapyIIeHHe HHBAPUAHTHOCTH UX (DOPMBI.

IMpaBuno Jlonuransa. Bospacranue n yOpiBaHHe (pyHKINM Ha IPOMEXKYTKE; MAKCHMYM, MHHUMYM, HEOOXOJUMBIE 1
JOCTaTOYHBIE YCIoBHUs 3kcTpeMyMa. [lomHoe uccnenoBanne GpyHKIUH ¢ MOCTPOEHUEM TPa(UKOB.

Tema 5. UnTerpanbHoe ucuncjacHue GyHKIMIA 0HOI NepeMeHHOI

HeonpeneneHHslii MHTErpal, €ro CBOMCTBA, TAOJUYHBIE UHTETPAJIbl; MHTETPUPOBAHUE MOJCTAHOBKOW U 1O YacTsIM;
MHTETPUPOBAHNE PALMOHAIBHBIX (QYHKIHUH, HPPAllMOHANBHBIX M TPAHCIEHICHTHBIX (QyHKIMUIL.

[onsiTve ompeneneHHOro MHTErpaia, MHTerpupyeMoi (GyHkuuu; cymMMmbl JlapOy M MX CBOMCTBa; CYIIECTBOBAHUE
OIpe/IeJICHHOTO HMHTerpaia, TeopemMa o cpenHeM 3HaueHuu. CyllecTBoBaHWE NepBooOpasHoi, (opmyna HproroHa -
Jleitbnuna. IHTErprpOoBaHUE MO YaCTSAM U 3aMEHBI IEPEMEHHOU B ONPE/ICTICHHOM HHTETrpale.

[MonsiTus kBagpupyemoit ¢urypsl. [lnomann rmiockux Guryp B I€KapTOBBIX M MOJSAPHBIX KOOPJAHHATaX, 00BEMBI
tes1. CopsmisieMble KpUBBIE, IUTMHA YTH U IUIOIA (b TIOBEPXHOCTH BpalieHus. [IpunoskeHus onpeneIeHHoro HHTerpania.

Tema 6. luddepenunanbHoe HcunciaeHne GyHKIUI HeCKOJIbKUX MepeMeHHbIX

Yactrele npomsBonHble. Jnddepennuan, ero cBs3b ¢ YaCTHBIMH IPOW3BOJHBIMH. VHBapHMaHTHOCTH (HOPMEI
muddepenunana. YactHele mnpou3BoaHble M auddepeHnMansl  BBICIIMX  HOpAAKOB.  HesiBHbIe  (yHKIMH.
JuddepenunpoBanne HEsSBHBIX (QYHKIHMH. DKCTpeMyMbl (YHKIMH HECKOJBKHX NepeMeHHbIX. HeoOxommmoe ycioBue
3KcTpeMyMa. JlocTaTodHOE yCIIOBHE 3KCTpeMyMa.

Tema 7. UHTerpasibHOE HCYHCICHHE (PYHKIUI HECKOJIbKHX IIePeMEHHBIX

JIBoiiHON wMHTerpan. 3aMeHa MEpPEMEHHBIX B JBOMHOM HHTerpajie. Teopema o 3aMeHE NMEPEMEHHBIX B JBOMHOM
unHTerpane. ['eomerpuueckuii cmbica onpenenurens Octporpaackoro - Slko6u. KpuBoinHelHbIe KOOPIUHATHI, HOJISPHBIC
KoopauHaThl. TpoitHoil mHTerpan. CBeaeHHE TPOMHOTO MHTErpaja K MOBTOPHOMY. 3aMeHa IEpEMEHHBIX B TPOHHOM
unrerpaie. Lunuaapudeckue koopaunatsl. Chepruueckue koopanHatsl. [IprinoxeHns ABOHHOIO M TPOIHOTO UHTETPAJIOB.
Kpusonuneiinsie nnterpaisl. ®opmyna ['puna.

Tema 8. Psaabi

[Nonsarue uncnoBoro psna u ero cyMMmsl. CloxeHHe psI0B yMHOXKEHHE psia Ha uyhciao. OcTaTok CXoAsmerocs psja.
Heo0xoanmoe 1 10CTaTOYHOE YCIOBHE CXOJUMOCTH PSAa C MOJIOKUTEIBHBIME YJeHaMu. [ apMoHndeckuit psia. Kpurepuit
Komm. IIpu3sHaku cXOAMMOCTH PSAIOB C IMOJOKUTEIBHBIMH WICHAMHU (CpaBHEHHE PSIOB C MOJOXHUTEIBHBIMU UYJICHAMHU,
npusHak JlamamGepa, npusHak Ko, mHTETpaapHbIi IPH3HAK).

PaBHOMEpHAs CXOIUMOCTh (hYHKIIMOHAIBHBIX MMOCIeI0BaTeIbHOCTEN U psaoB. [IpusHak Beiiepiurpacca, Teopema o
npeziesie paBHOMEPHO CXOASAIIEHCS MOCIeNOBAaTEIFHOCTH U CyMME PaBHOMEPHO cxopsmierocs psiia. CTeneHHbIe Psibl.
Teopema AGens. MHTepBas M paanyc CXOAUMOCTH, pABHOMEPHAsi CXOAUMOCTD, MuddepeHnrpoBanne 1 HHTErPUPOBAHHE
CTETIeHHBIX PsI0B. PaznoxeHne QpyHKIMI B CTETIEHHOH ps.

3amaua pasznoxeHus GYHKIUU B cTeneHHo psia. @opmyia u psa Teitopa.

Tema 9. luddepenunanbHble ypaBHeHUs

Huddepennmansaple  ypaBHeHUs] nepBoro mnopsiaka. 3amada Komm. [luddepennmanbHple ypaBHEHHS BBICHINX
MOPSJKOB. YpaBHEHUs, JOMyCKaOIe MOHWKeHNe ropsika. JInneitnsle tuddepeHnuanbaple ypaBHEHHS: OHOPOIHBIE U
HEoHOpoAHbIe. MeTo/ BapHaluy MOCTOSHHBIX. JIMHEiHbIe anddepeHnnanbable YpaBHEHUS MOPSIKA C MOCTOSHHBIMU
K03 dHULnEHTaMU.

5. TlepedyeHb y4eOHO-METOAMYECKOro o0ecledyeHHs JIsl CAMOCTOATEIbHOH paldoThl ol0ydamwlmuxcs IO
JUCHUIIHHE (MOAYJII0)
CamocrosTensHas paboTa 00ydJaronixcst BBIMOJIHACTCS 110 33aHHI0 U NPU METOANYECKOM PYKOBOJCTBE IPEIO1aBaTes,
HO 0e3 ero HerocpencTBEeHHOro ydacTus. CamocTosiTelbHAs paboTa MoJpa3/eNseTcs Ha CaMOCTOSTEIbHYI0 padoTy Ha
ayJIUTOPHBIX 3aHATHAX W Ha BHEAYAMTOPHYIO CaMOCTOATENbHYIO paboTy. CamoctosiTenbHas pabora oOydarommxcs
BKJIFOYAET KaK MOJHOCTBIO CAMOCTOSTETILHOE OCBOCHHE OT/EIBbHBIX TeM (Pa3[eioB) JUCIHUIUIMHBI, TaK U MPOPabOTKy TeM
(pa3nenoB), OCBaMBaEMBIX BO BpEMsI ayJUTOPHOU paboThl. Bo BpeMms caMocTosITeIbHON paboTel 00ydaromuecs YUTAl0T U
KOHCTIEKTUPYIOT Y4€OHYI0, HAYYHYIO M CIIPABOYHYIO JIUTEPATYPy, BHIONHSIOT 3aJaHUs, HAIIPAaBJICHHBIE HA 3aKpeIICHHE
3HAaHUH 1 OTPaOOTKY YMEHHH M HABBIKOB, TOTOBSITCS K TEKYIIEMY H IPOMEKYTOUHOMY KOHTPOITIO TI0 AUCIUIIIIFHE.
Opranm3anusi CaMOCTOSTENFHONH paboThl OOYJaIOUIMXCS pPErfaMeHTHPYETCS HOPMATHBHBIMH JOKYMEHTaMH, Y4eOHO-



METOIMUECKOI JIUTEpaTypor U JIEKTPOHHBIMU 00pa30BaTeNbHBIMU PECYPCAMH, BKIIIOYAS:

[Mopsinok opraHu3aly ¥ OCYLIECTBICHHSI 00pa30BaTENbHON JIESTENFHOCTH IO 00pa30BaTe/IbHBIM MIPOrpaMMaM BBICILIETO
o0OpazoBaHus — MporpamMmam OakajiaBpHaTa, IporpaMMaM CHELIHUAINTETa, MPOrpaMMaM MAarucTpaTypsl (yTBEpPXKICHHBINA
prka3oM MuHHCTEepCTBA HAYKH U BEIcmiero odpasoBanus Poccuiickoit @exepannu ot 6 ampens 2021 roga Ne 245)

VYcraB (enepanbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO oOpasoBartenmsHoro yupexneHus "Kaszanckumit (IIpmBosmkckmii)
(denepanbHBI yHUBEpCHTET"

[IpaBuna BHyTpeHHETO pacropsiika (enepalbHOTO TOCYIapCTBEHHOTO ABTOHOMHOTO OOpa30BaTEIbHOTO YUPEKACHHS
BEICIIIETO TIpodeccroHanbHOTO 00pa3oBanus "Kazanckuii (IIpuBomkckuii) ¢penepanbHbIi yHHBEpCHTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomkckoro) ¢enepanbHOro yHUBEpCHTETA

6. ®oH/1 OLICHOYHBIX CPeCTB 110 AUCHHMILINHE (MOLYJII0)

@oHJI OLCHOYHBIX CPEACTB MO AMCIMIUIMHE (MOMYIIO) BKIJIIOYACT OICHOYHBIE MaTEpHalIbl, HANPaBICHHBIC HA
MIPOBEPKY OCBOEHUS KOMIIETCHIMH, B TOM YHCIE 3HAHUH, yMCHHH M HaBBIKOB. DOHJ OIEHOYHBIX CPEICTB BKIIOYACT
OLIEHOYHBIE CPEZICTBA TEKYIIEr0 KOHTPOJIS M OLICHOYHBIE CPECTBA IPOMEKYTOUHOH aTTECTAIIH.

B (hoHze O1IeHOUHBIX CPENCTB COAEPKHUTCS CIEAYIOIas HHPOPMAIHs:

- COOTBETCTBHE KOMIICTEHIINH MIIAaHMPYEMBIM pPe3yIbTaTaM 00ydeHHs IO TUCLIUILIHHE (MOIYIIIO);

- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMITETCHIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKH 110 JUCLUUIIIHHE (MOAYJIIO);

- ONMCAaHUEe MOPSKa IPUMEHEHHS ¥ MPOLIEAYPHl OLICHUBAHMUS JUIsl K&XKIO0TO OLIEHOYHOTO CPEJICTBA;

- KpUTEPUH OLIEHUBAHMS IS KaXKJJ0TO OIIEHOYHOTO CPEJICTBA;

- cozepXKaHHE OIICHOYHBIX CPEJCTB, BKJIIOYAas TPEOOBaHWS, INPEIObSBIIEMble K JACHCTBUSAM OOydarolIuxcs,
JIEMOHCTPUPYEMBIM PE3YJIbTaTaM, 3alaHNs Pa3INIHBIX THIIOB.

DoHJT OIIEHOYHBIX CPEICTB 10 JUCHUILINHE HaxoauTes B [Ipunoxenun | kK mporpaMMe TUCIUILIMHBI (MOJIYITIO).

7. IlepeyeHb TUTEPATYPHI, HEOOXOAUMON IJIs1 OCBOCHHS TUCHMILINHBI (MOAYJIs)

OcBoeHHE TUCHUIUIMHBI (MOAYNSA) MpeanojiaraeT H3ydeHue ydeOHOH sumTepaTypbl. JlutepaTypa MOXET OBITh
JIOCTYIHA 0OYYarOIMMCS B OJTHOM U3 JIByX BapHaHTOB (JINOO B 00OMX M3 HUX):

- B OJJIGKTPOHHOM BHJE - 4Yepe3 ODJCKTPOHHbIE OMONMOTEUHBbIE CHCTEMbl HAa OCHOBAaHUM 3aKiIOYeHHBIX KDY
JIOTOBOPOB C IIPaBOOOJIaIaTeIsIMU;

- B meyaTHOM Buje - B HayuHoii 6ubnuoteke Enabyxckoro uncturyra KOV, O0yuarommecs mojrydaroT yueOHYIO
JIUTEpaTypy Ha ab0OHEMEHTe II0 YHUTaTeJIbCKUM OWiieTaM B COOTBETCTBUM C NpaBWiIaMu Toyib30BaHus HayuHoi
OubINOTEKOH.

DJIeKTPOHHBIE M3/IaHHsl JOCTYIHBI JUCTAHLIMOHHO M3 JIIOOOH TOYKM IIPU BBEJACHUH 00YYaIONIMMCS CBOETO JIOTUHA U
napojs OT JIMYHOrO KaOHHeTa B cucTeMe "DNeKTpoHHBIH yHuBepcuteT". IlpuM MCIONb30BaHMM MEYATHBIX HM3JAHHUA
OubnroTeuHpli (DOHI JOJDKEH OBITh YKOMIUIGKTOBAaH HMMH M3 pacuera He Menee 0,25 sk3eMIunsipa Ha KaXkIoro
oOyuaromerocst U3 4ucia JIUIl, 0JHOBPEMEHHO OCBAaWBAIOIINX JaHHYIO TUCIHUILIHHY.

[lepeuens yueOHOM TUTEPATYPHI, HEOOXOAUMOM ISl OCBOSHUS AUCIUTIINHBI (MO ), HAaXoauTcs B [Ipunoxenun 2
K pabouell mporpamme IUCIMIUIMHBL. OH MOATEKUT OOHOBJIEGHUIO TNPH HM3MEHEHHH YCIOBHH moroBopoB KOV ¢
npaBooOIagaTeNs MU 3JIEKTPOHHBIX U3[aHUH U IPU U3MEHEHUH KOMIUIeKToBaHus GpoHoB Enabyxckoro uncruryra KOV.

8. Ilepeuens pecypcoB MHGPOPMALHOHHO-TEIEKOMMYHUKANMOHHOW ceTH "VHTepHeT'", HEOOXOAMMBIX JJIsl
OCBOEHUS TUCUMIIJIMHBI (MOTYJIfA)

O0pasoBarenbHbBII MaTeMaTHUECKHiA cailT - http://www.exponenta.ru/

MaremaTrka IpocTo | A0ocTymHO - http://www.mathprofi.ru/saity po_matematike.html

Maremarudeckue 3T06I - hittps://etudes.ru/about/

9. MeToanyeckue yKkazaHus /sl 00y4alomuxcsi M0 0CBOEHUIO TUCIUIITHHBI (MOIYJIsT)

Bupn pador MeToanyeckue peKoOMeHAALUH

JICKIUU JlexMoHHbIE 3aHATHS NPOBOJATCSA C UCIOJIB30BAaHHEM WHTEPAKTHBHBIX TE€XHOJOTHH U MPEIoNararoT
AaKTUBHOE Y4acTHE CTYJIEHTOB. /[ NMOATNOTOBKM K 3aHATUSAM PEKOMEHIYETCS BBLICIATH B Marepualle
poOJIeMHBIE BOIIPOCH], 3aTparuBacMble MpenojaBaTeleM B JIEKIUH, W TPYNIHUPOBATh HH(DOPMAIIIO
BOKpYT HUX. JKenaTenbHO BBIAEIATh B UCIOJIb3YEMOM JIUTEPAType IOCTAHOBKU BOIPOCOB, HA KOTOpPHBIE
pa3HBIMHU aBTOpPaM MOTYT OBITH JTaHBI pa3NUYIHbIe OTBETH. Ha OCHOBaHWHM MOCTAHOBKH TAKMX BOIIPOCOB
ciemyeT coOupaTs apryMeHTHI B TIOJIB3Y PAa3IMYHBIX BAPHAHTOB PEIICHHS MOCTABJICHHBIX MTPOOIIEM.

npaktnuaeckne | [IpakTrdeckue 3aHATHS WMEIOT BBIPAXECHHYIO CHENHM(HKY B 3aBHCHMOCTH OT Y4€OHOHN TUCIMIUIMHBL,

3aHATUS YIIyONSIOT W 3aKpeIUIsioT TeopeThdeckre 3HaHusA. Ha mpakTHYecKnx 3aHATHAX CTYACHTHI PEHIAIOT
TUIOBBIE 3aJjadyd C WCIOJIB30BAaHHEM W3YYEHHBIX MeTOo#oB. PaboTa Ha NpPaKTHYECKHX 3aHATHIX
NpPEAoNaraeT IOBTOPEHHE TEOPETHUYECKOIO MaTepHaja, aKTUBHOE YJacTHE B COBMECTHOM
pemeHnH 3a1a4, OTYETHI 110 BBIIIOJTHEHHOH TOMaITHel paboTe.



http://www.exponenta.ru/
http://www.mathprofi.ru/saity_po_matematike.html
https://etudes.ru/about/

camoctos- | CamocTosiTensHast paboTa CTYACHTOB 10 AMJAKTHYECKON CYyTH MPEICTABISET COO0H KOMIUIEKC YCIOBHH
TenbHas paboTa| 00ydeHNns, OpraHU3yEeMBIX IIPEIoaBaTeieM M HallpPaBJICHHBIX HAa CAMOIIOATOTOBKY yUammuxcs. YdeOHas
JeSTEHHOCTh TIPOTEKaeT ©e3 HEeMOCPEACTBEHHOTO YydYacThs IMperojaBaTelli W 3aKiov4aeTcs B
npopadoOTKe JICKIIMOHHOTO MaTepuaia, IOATOTOBKE K YCTHOMY OINPOCY H TECTUPOBAHUIO, K
1a00pATOPHBIM 3aHATHIM; U3YUYCHHH YUCOHOW JTUTEPATYPHI M3 OCHOBHOTO U JIOTIOJHUTEIBHOTO CITUCKA

3a4eT Ox3aMeH sBisieTcst HOPMOi OLICHKU KauecTBa OCBOCHHUS CTYICHTOM 00pa30BaTeIbHOM MPOrpaMMBlI 110
JTUCTIHIUIAHE. DK3aMEH IPOBOIUTCS B OPME YCTHOTO OIpoca 1o OmteraM (Bompocam). [IpenogaBarens
MOJKET IIPOCTaBHUTh dK3aMeH 6e3 orpoca WM coOECeT0BaHUs TEM CTyJCHTaM, KOTOPBIC aKTHBHO
YYacTBOBAJIM HA MPAKTHYECKUX 3aHATHIX M HaOpasld HEOOXOAMMOE YUCIIO OalIoB.

10. ITepeyenb HMHGPOPMAUMOHHBIX TEXHOJIOTHMii, HCIOJbL3yeMbIX NPH OCYLIECTBJIEHMH 00pa30BaTeIbLHOIO
npouecca mo JAUCHMILIMHE (MOIYJ/I0), BKJIOYAs INepedeHb NMPOrpaMMHOr0 odecrnedeHusi U MHQOPMAIUOHHBIX
CIPaBOYHBIX cHCTeM (MPH HEOOXOTUMOCTH)

[epevyeHsr MHOOPMAIIMOHHBIX TEXHOJOTHH, UCIOIB3YyEMBIX MPH OCYIICCTBICHUH O0pPa30BaTEIBHOTO IMpoIlecca 1o
JMUCIHIUIHHE (MOJIYJII0), BKJIIOYAs IEpPeUeHb MPOTPAMMHOTO oOecrieucHHus W MH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM,
npencrasicH B [Ipunoskenun 3 k pabodeit mporpaMmme TUCIUATUIAHBI (MOIYJIA).

11. Onucanue MaTepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOWM /sl OCYLIEeCTBJIEHUs] 00pPa30BaTeJbLHOIO
npouecca no AMCHUNINHe (MOYJII0)

VYuebnast aymuropust Ne 87 (423600, Pecniybnuka Tatapceran, . Ena0yra, yn. Kaszanckas, 1. 89) mis npoBeneHust
3aHATHH JIEKIIMOHHOTO THIIA, 3aHATUI CEMUHApPCKOTO THUIIA, I'PYMIOBBIX U WHAWBUAYAJIBHBIX KOHCYJIBTALUH, TEKYLIETO
KOHTPOJISL U IPOMEXYTOUYHOM arTectanuu. KoMruiekt Medenu (rmocanounbix Mect) 48 mr. KoMruiekt Medenu (rmocagouHbIx
MecT) Juis npeniogaBarens 1 mr. MHTepakTuBHas TpuOyHa Panasonic VX400 1 mt. Monutop LG,22d 1 mr. IIpoektop
Panasonic VX400 1 mwr. Komonku 20w 6 mr. Ycuimurens 3000w, mukmep Xenyx1202, Mukpodonbl. OKpaH
mynbTuMeauitHbd 1 mT. Jocka menoBas nepensuxkHas 1 mrt. Ctenapl HacTeHHble 6 mt. [Toptperst 6 wt. Ilonka mox
KHUTH B Buze JepeBa 1 mr. Beb-kamepa 1 mr. Beixog B VHTepHET, BHyTpHUBY30BCKasi KOMIbIOTEPHAs CETh, TOCTYI B
EKTPOHHYIO HH(OPMAIMOHHO-00pa30oBaTeNbHyI0 cpery. Habop ydaeOHO-HarIAAHBIX TOCOOMH: KOMITIEKT MPE3eHTAIH B
JIEKTPOHHOM (hopMarte 110 IperofaBaeMon TUCIUILIHHE 3-5 IT.

VYuebnast aynuropus Ne 84 (423600, Peciy6nuka Tarapceran, r. Enabyra, yn. Kazauckas, 1. 89) mis nposeneHus
3aHATHH JICKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIA, I'PYNIOBBIX M MHAWBUAYAIBbHBIX KOHCYIBTAIMH, TEKYIIETO
KOHTPOJIS ¥ IPOMEXKYTOUHOH aTtecTannu. [lmomane 81,9 xB.M. Kommurekt Mebenn (mocagounpix MecT) 62 mr. KommiekT
Mebenu (moca ouHbIX MecT) Juts npenoaaBaress 1 wt. MarepaktuBHas tpudyHa intelcorei3 1 wt. Monwurtop LG,22d 1 wir.
Ipoektop PanasonicVX400 1 mr. Kononku 20w 6 mr. Ycumurens 3000w, muxmep Xenyx1202, mukpodonsl. IkpaH
MyJIbTHMeANHHBIN | mT. MenoBas nocka HacteHHas | mt. [Toprpersr 10 mwt. Kaptunst 20 mr. Be6-kamepa | mt. Beixon B
WHTepHeT, BHYTPUBY30BCKasg KOMIIBIOTEPHAs CETh, JIOCTYN B 3JIEKTPOHHYIO MH()OPMAIMOHHO-00Pa30BaTEIbHYIO CpEmdy.
Habop yueOHO-HarsIIHbIX OCOOMI: KOMILIEKT MPE3eHTAlUil B 3JIEKTPOHHOM (hopMaTe MO IPEernoaBacMon JAUCIUILINHE
3-5 .

12. CpeacTBa aganTanuu NpenojaBaHMusl AUCHUILUIMHBI K MOTPEOHOCTSIM 00y4alomuxcs MHBAJIMI0OB M JHII C
OrpaHMYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbS

IIpu HeoOXomuMOCTH B 00pa3oBaTENbHOM IpOLECCE MPHUMEHSIOTCS CIEIYIONIHEe METOAsl U TEXHOJIOTHH,
obneryaronire BocpuaTiHe UHOOPMAaLUKU O0O0YYAIONIMMKCS MWHBAINWAAMH W JIMIAMH C OIPaHUYEHHBIMH BO3MOXXHOCTSIMU
3II0POBBS:

- CO3/laHHE TEKCTOBOM BEpCHM IIOOOr0 HETEeKCTOBOTO KOHTEHTa IS €ro BO3MOXKHOTO TpeoOpa3oBaHHSA B
aNbTepHaTHBHBIE POPMBI, YI00HBIE 1JIsl Pa3JIUUHbBIX T10JIb30BATENEH;

- CO37aHHE KOHTEHTA, KOTOPBI MOXKHO MPEACTaBUTh B PA3IMYHBIX BUAAX 0e3 MOTEPH JaHHBIX HIH CTPYKTYpBHI,
MIPEIYCMOTPETh BO3MOXHOCTh MAacIITaOMpOBaHMS TEKCTa M HU300paKeHHMH Oe3 IMOTepH KadecTBa, IPEAyCMOTPETh
JIOCTYTTHOCTh YIPABJICHUS KOHTEHTOM C KJIaBHATYypPHI;

- CO3/IaHKe BO3MOXHOCTEH 15l 00y4arouixcs BOCHIPUHUMATD OJIHY M TY k€ MH(GOPMAaIHIO U3 Pa3HbIX HCTOYHUKOB -
HampuMep, TaK, 9TOOBI JIMIAa C HAPYMICHWAMH CIyXa TOJydand WH(OPMAIMIO BU3yaJbHO, C HAPYIICHUSIMH 3PEHHUS -
ayIuanbHO;

- TPUMEHEHHE NPOTPAMMHBIX CPEACTB, OOECIEYMBAIONINX BO3MOXXHOCTH OCBOCHHS HABBIKOB W YMEHHH,
(opMHUpPYEMBIX TUCIMIUIMHOW, 3a CYET aJbTEepPHATHBHBIX CIIOCOOOB, B TOM YHCJIE€ BHPTYaJbHBIX JabOpaTopuii u
CHUMYJISIIIMOHHBIX TEXHOJIOTHI;

- TPUMEHEHWE MAWCTAHIMOHHBIX OOpPa30BaTENBHBIX TEXHOJNOTHH s Tepemadn HWH(pOPMAINM, OpraHHU3aIlluN
pa3nU9IHBIX (OPM HHTEPAaKTUBHONH KOHTAKTHOM pabOTHl 0Oydaromerocs ¢ IMperojaBaTesieM, B TOM YHCIe BEOMHApOB,
KOTOPBIE MOTYT OBITH HCIIOJIB30BAHBI JUISI MPOBEACHHUS BHUPTYAIBHBIX JIEKIMH C BO3MOXKHOCTBIO B3aUMOJCHCTBHUS BCEX
YY9aCTHUKOB JAMCTAHIMOHHOTO OOYUYEHHS, MPOBEIEHHUSI CEMHUHAPOB, BRICTYIUICEHUS C JOKJIAJaMHU W 3aIIUThHI BBITIOJTHEHHBIX
paboT, NpoBeeHHUs] TPEHUHT OB, OPTaHU3aIMN KOJJIEKTHBHON paboThl;



- DOpUMEHEHHE JHUCTAHIIMOHHBIX O0pAa30BATEIbHBIX TEXHOJOIMH JUis OpraHu3anud  (opM TEKyHmero u
MPOMEXYTOYHOTO KOHTPOJIS;

- YBEJIWYCHHE MPOAOJDKUTEIBHOCTH CJayd OOyYarolIMMCS HMHBAJIUIOM WIH JIMIOM C OrPaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBbSI (JOPM MPOMEKYTOYHOM aTTECTAIIMHU 10 OTHOIICHHUIO K YCTAHOBJICHHOM MPOIODKUTENLHOCTH UX
cauu:

- MPOAOJKUTEIBHOCTH CIauu 3auéTa WIIM dK3aMeHa, MPOBOJMMOro B MUCHMEHHOH (opme, - He Gosee yeM Ha 90
MUHYT;

- MPOJOKUTEIBHOCTH MOJATOTOBKH OOYYAIOIIErocss K OTBETY Ha 3a4éTe WM K3aMeHe, MPOBOJUMOM B YCTHOMN
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJKUTENILHOCTH BRICTYIUICHHUS 00YUaroIIerocs IpH 3aliTe KypCOBO# paboThI - He OoJice ueM Ha 15 MHUHYT.

IIporpamma cocraBieHa B coorBercTBHH C TpeboBanmsaMu PI'OC BO m y4eOHBIM TUTAHOM MO HAIPABICHUIO
44.03.01 "ITegaroruueckoe oOpa3oBaHue U PO MOAroTOBKH " TeXHOMIOTHS U pOOOTOTEXHUKA .
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1. CooTBeTcTBHE KOMIIETEHIIHIl INIAHUPYEMBIM pe3yJIbTaTaM 00y4eHHUsl M0 TUCHUTIIHHE (MOIYJII0)

Koa u HammeHOBaHue
KOMIICTCHI MU

HH}]HKaTOle AOCTHIKCHUSA
KOMIICTCHIIMHA

OueHoYHbIe CPeCTBA TeKYyLIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTauuu

VK-2 Crocoben
OMpenenaTh Kpyr 3aJ1a4 B
paMKax NOCTaBICHHON
LIeNTA ¥ BEIOUPATh
ONTHMAJIEHBIE CIIOCOOBI
UX PELIeHUs, UCXOS U3
JIeHCTBYIOIUX IIPABOBBIX
HOPM, UMEIOIIUXCA
peCypcoB U
OrpaHUYEHUN

3HaTh METOIUKH CHCTEMHOT'O
MIOIX0/1a JJISl PEIICHHSI CTaHIaPTHBIX
1 HECTaHApTHBIX YUIEeOHBIX 3a7ad 110
OCHOBHBIM pa3zziellaM MaTeMaTHKH
YMeTh 0CyIIeCTBIATh MOUCK,
KPUTUYECKUI aHaIu3 U CUHTE3
HH(POPMAIIUHU 10 OCHOBHBIM
paszenaM MaTeMaTHKHU; IPUMCHSTh
CHUCTEMHBIN TIOJXO/ ISl pEIICHUS
CTaHJapPTHBIX U HECTAaHAAPTHBIX
Y4IeOHBIX MaTeMaTHYECKIX 33124
Biagers HaBBIKAMHM IOKCKA,
KPUTHYECKOTO aHAJIN3a U CHHTE3a
WHPOPMALINHU TI0 OCHOBHBIM
pa3zenaM MaTeMaTHKH; OCHOBHBIMHU
METOJaMH ITIOCTAHOBKH,
HCCIIEIOBAHUS U PEIICHUS yUeOHBIX
MaTeMaTHYECKHUX 3a/ad.

Texkymuii KOHTPOJIb:

Konmponvnas paboma no memam:

Tema 1. JIuneitnas anreopa

Tema 3. Benenue B ananus. [penest.
Iucomennas paboma no memam:

Tema 4. IuddepenimanbHoe ucUUCIcHUE GYHKIUI
onHoil nepemenHol. Tema 5. MHTerpansHoe
ncuucienue QyHKIUH oqHOM nepeMenHol. Tema 6.
JuddepennmnanbHoe cHrcIeHne QYHKIMNA
HECKOJIbKUX NepeMeHHbIX. Tema 7. UHTerpansHoe
ncUHUcIeHNe (QYHKIUH HECKOJIBKIX NTEPEMEHHBIX.
Yemmnwuii onpoc no memam:

Tema 1. JIuneitnas anreopa

Tema 2. AHanUTHYIECKAS TEOMETPHS

Tema 4. IuddepennmanbHoe neaucaeHne GyHKIN
OJIHOM epeMeHHON

Tema 6. [IuddepeninanbHOe HCUUCTICHAE PYHKITUI
HECKOJIBKHX IEPEeMEHHBIX

Tema 7. UHTerpanpHoe ucuncieHne GpyHKuui
HECKOJIBKUX IEPEMEHHBIX

Tema 8. Psaabt

Tema 9. IuddhepeHimanbHple ypaBHCHHAS
THucvmennoe domawnee 3a0anue no memam: Tema 8.
Psanbl

Tema 9. uddhepeHimanbHble ypaBHCHHAS
IIpomesxkyTouHasi aTTecTamus:

3auem

OIIK-8. Criocoben
OCYIIECTBIIATh
MeIarOrMYeCKyIo
JIEITENILHOCTE Ha OCHOBE
CICIIMATBHBIX HAYYHBIX
3HAHUH

3HaTh BO3MOYKHOCTH IIPHMEHECHUS
MaTeMaTH4ecKoro anmapara u
KOMITBIOTEPHBIX HHCTPYMEHTOB IIpU
noucke nHQopManum, aHanuse u
PELICHUH CTaH/IAPTHBIX U
HEeCTaHJAPTHBIX y4eOHBIX U
MPaKTHYECKUX 33/1a4 [0 OCHOBHBIM
pasnenaM MaTeMaTHKH

YMeTb GOpMHPOBATH Y
00y4JarOLIMXCs HABBIKH IIPUMEHEHUS
MaTeMaTH4ECKOro armapaTa 1
CTaHJAPTHBIX KOMITBEOTEPHBIX
WHCTPYMEHTOB IIpU TIOKCKE
nHpopManny, NEPBUYHOM aHAIHM3E U
PELICHUH CTaH/IaPTHBIX U
HEeCTaHJAPTHBIX y4eOHBIX U
MPaKTHYECKUX 33/1a4 [0 OCHOBHBIM
paszenaM MaTeMaTUKH

Biageer ciocoOHOCTBIO
(hopMHUpOBATE Y 00YUAFOIIIUXCS
HaBBIKH IPUMEHEHHUS
MaTeMaTHYEecKoro anmapara u
CTaHAaPTHBIX KOMIBIOTEPHBIX
WHCTPYMEHTOB IIpH TIOMCKE
nHpopManum, TIEPBUYHOM aHAIN3E U
PELICHUH CTaH/IaPTHBIX U
HEeCTaHJAPTHBIX y4eOHBIX U
MPaKTHYECKUX 3a/1a4 [0 OCHOBHBIM
pasjenaM MaTeMaTHKH

Tekymuii KOHTPOJIb:

Koumponvnas paboma no memam:

Tema 1. Jluneitnas anreopa

Tema 3. Benenue B ananus. [lpenens.
Iucomennas paboma no memam:

Tema 4. [Iluddepenumnanpaoe ucHucineHne GyHKIUNR
oaHoi nepemeHHol. Tema 5. MHTerpansHOe
ncurcienue GpyHKmii omHoN nepemMenHoi. Tema 6.
HduddepernnansHoe ncUncIeHNe O YHKITHA
HECKOJIbKUX NepeMeHHbIX. Tema 7. UHTerpansHoe
ncuucienne QyHKIUH HECKOJIBKIX NTEPEMEHHBIX.
Yemmnwuii onpoc no memam:

Tema 1. JIuneiinas anredpa

Tema 2. AHanuTHYECKAs TEOMETPHS

Tema 4. [Iluddepenumnanpaoe ucHucineHne GyHKIUNR
OJIHOM NepeMEHHON

Tema 6. [IuddepeninanbHOe HCUUCICHAE PYHKITUI
HECKOJIbKUX ITIEPEMEHHBIX

Tema 7. MHTErpansHOe McUUCIeHIE ()yHKITHI
HECKOJIKUX TIEPEMEHHBIX

Tema 8. Psabl

Tema 9. luddepeHnmanpabie ypaBHEHUS
Tucomennoe domawnee 3a0anue no memam.

Tema 8. Paasr

Tema 9. Jluddepennmanbapie ypaBHEHHUS
IIpomexxyTouHasi aTTecTanus:

3auem




2. Kpurepun oueHnBaHus c(popMUpPOBAHHOCTH KOMIIETEHIIHIA

Komn 3aurteHo He 3auyTeHo
eTeHL Brbicokuii ypoBeHb Cpennuii ypoBeHb Hu3skuii ypopenb Huxe moporosoro
ust (86-100 6a.;10B) (71-85 6ann10B) (56-70 6a10B) YPOBHsI
(86-100%o0t1 (71-85%ot (56-70%oT (0-55 6ass10B)
MaKCHMAJILHBIX 0aJ1J10B) MaKCHUMAaJIbHBIX MaKCHUMAaJIbHBIX (10 55% ot
0a.1J10B) 0a,1J10B) MaKCHUMAJbHbIX
0aJ1J10B)

VK-2 | 3HaeT METOMKU CHCTEMHOTO | 3HACT METOAMKH 3HaeT GpparMeHTapHO He 3Haet metoauku
MOAX0J1a JJISl PEeIICHUS CHUCTEMHOI'0 MOJAX0/a ISl | METOJUKH CUCTEMHOTO | CUCTEMHOTIO MOJAX0Ja
CTaHJAPTHBIX U peIlicHHS CTAHTAPTHBIX U | TOJXOMA JJIS PEIICHUs | JUIs PCIICHHUS
HECTAaHIAPTHBIX YYCOHBIX HECTaHAAPTHBIX YYCOHBIX | CTaHIAPTHBIX CTaHJApTHBIX U
3a/1a4 M0 OCHOBHBIM 3a/1a4 10 OCHOBHBIM ¢dusuveckux 3amad., HECTaHAaPTHBIX
pasnenaMm MaTeMaTUKU pazzenaM MaTeMaTHKH. UCTIONB3YET Hauboyiee | y4eOHBIX 337a4 MO

JlomyckaeT mpoOers! B MIPOCTHIC METOJVKHN UX | OCHOBHBIM pa3jieiaM
3HAHUH OTHIENbHBIX pemeHus MaTeMaTHKU
METOIHK
YMeeT ocymecTBIATh MOUCK, | YMEET OCYIIECTBIATh YMeeT ocymecTBIsATh He ymeer ocymiecTBIsTh
KPUTHYCCKHUN aHATN3 H MTOWCK, KPUTHICCKUI MTOWCK, KPUTHICCKUI MTOWCK, KPUTHICCKUI
CUHTE3 HHGOPMAIIUH TI0 aHaJIMU3 U CUHTE3 aHaJIM3 U CUHTE3 aHaIu3 U CUHTE3
OCHOBHBIM pa3fiesiaM nHdopmanuu mo nnpopmanuy; nHpopmanuu mo
MaTeMaTuKu,; MPUMECHATH OCHOBHBIM pasjcjiaM 3aTPYAHSACTCA B OCHOBHBIM pasjcjiaM
CHUCTEMHBIN moaxon st MaTE€MaTuKU; MPUMECHATH MMPUMECHCHU N MaTeMaTuKu; MPUMECHATH
peuicHuA CTaHAapTHBIX U CUCTEMHBIHN 1oaxon oJjist MMPUMCHATH CHUCTEMHBIN 1oaxon aJjist
HECTAaHAAPTHBIX y‘-IC6HI)IX peuicHus CTaHAapTHBIX CHUCTECMHOI'O IMoaxoaa peuicHuA CTaHAapTHBIX U
MaTeMaTHIECKUX 3a1ad Y9eOHBIX U PEeTICHUS HECTaHAAPTHBIX
MaTeMaTHYECKUX 3a7ad CTaHJAPTHHIX YU4EOHBIX | YIeOHBIX
MaTeMaTHIECKUX MaTeMaTHIECKUX 3a7ad
3a7ad, TOIycKas
OIUOKH B METOAAX UX
U pacuerax
Brnanmeer HaBBIKaMu TIOMCKa, | Biageer HaBBIKamMu Bnageetuactuano He Bnageer HaBbIKaMH
KPUTHUYECKOTO aHaJIH3a 1 MOKCKa, KPUTUIECKOTO HaBbIKaMU TIOMCKa, MOKMCKA, KPUTUYECKOTO
CHHTE3a HH(POPMALIUH 110 aHanM3a v CUHTE3a KPUTHUYECKOTO aHAIM3a | aHalu3a M CUHTE3a
OCHOBHBIM pasjeiiam nHPOPMAIIIHU TIO U CUHTE3a HHPOPMALIUH 110
MaTeMaTHKH,; OCHOBHBIMH OCHOBHBIM pa3zJienam nHpOpPMaLINH; OCHOBHBIM pasJienam
METOJaMHU IMOCTAHOBKH, (hU3UKH; CTIOCOOHOCTHIO JIOITyCKaeT ONIMOKU B MaTEMAaTHKH;
HCCIICAOBAHUA U PCIICHUA MMPUMEHATH CHUCTEMHBIN BI)I60pe METOIUK OCHOBHBIMH METOJaMU
YYIeOHBIX MaTEeMaTHYECKIX TIOJTXOJT JJIST peIICHUS peIIeHNs CTAHIAPTHRIX | MOCTAHOBKH,
3amaq CTaHJAPTHBIX YIEOHBIX HaBBIKAMU TIOMCKa, HCCIICAOBaHUS U
HaBBIKAMU TIOMCKa, KPUTHYECCKOTO aHaJIH3a | PEIICHUS YIeOHBIX
KPUTHYIECCKOTO aHAIHM3a U | U CHHTE3a MaTeMaTHIECKUX 3a7ad
CHHTEe3a MHPOpMAIUK 10 | WH(OpPMAIIH 10
OCHOBHBIM pa3zJienam OCHOBHBIM pasJienam
MaTeMaTuKu,; OCHOBHbBIMU MaTeMaTuKu,
METOAaMU ITOCTAHOBKH, OCHOBHBIMH METOJaMU
WCCIIeTIOBaHUS U MMOCTaHOBKH,
penieHus yueOHbIX HUCCIIEI0BaHuA U
MaTEMaTUYCCKUX 3a1a4, peuicHus y‘-Ie6HI)IX
HCTIBITHIBACT MaTeMaTHIECKUX
3aTpyAHCHUS B PEIICHUU | 3a1ad.
HECTaHIAPTHEIX 3a/1a4.

OIIK- | 3HaeT BO3MOXHOCTH 3HaeT 1Mo 3alaHHOMY 3HaeT oTAebHbIE He 3HaeT Bo3MoxxHOCTH

8 [IPUMEHEHHUS ITOPUTMY BO3MOXKHOCTH | 3JIEMCHTHI IPUMEHECHHUS | MPUMCHCHHUS
MaTEeMAaTHYECKOTO amrapara MPUMEHECHUS MaTEeMAaTHIECKOTO MaTEeMAaTHIECKOTO
U KOMITBIOTEPHBIX MaTEeMaTHIECKOTO ammapara u ammapara u
UHCTPYMEHTOB IIPU MMOMCKE armapara u KOMIBIOTEPHBIX KOMIBIOTEPHBIX
nHPOPMALINH, aHATTN3E ’ KOMITBIOTEPHBIX HHCTPYMEHTOB IIPHA HHCTPYMEHTOB IPHA

PEeUICHUN CTaHAAPTHBIX U
HECTAaHIAAPTHBIX y‘Ie6HI)IX 4
MPAKTUYCCKUX 3aJ1ay 110

HHCTPYMEHTOB IIPH
noncke nHpopMaImm,
aHAIIN3e U PeIICHUH

noncke nHpopMarmmy,
aHaM3e U PEUICHNN
CTaHJAPTHBIX YIEOHBIX

moncke MHpopMaImm,
aHaNN3e U PEeIICHUN
CTaHJAPTHBIX U




OCHOBHBIM pasjcjiaM
MaTEMaTHKA

CTaHJApPTHBIX U
HECTaHAAPTHBIX YICOHBIX
U TIPAKTHYECKUX 33139 110
OCHOBHBIM pa3zeiiam
MaTeMaTHKHI

U MPAKTUYICCKUX 3adaqd
110 OCHOBHBIM
pazaciiaM MaTEMaTUKU

HECTaHAAPTHBIX
y4eOHBIX U
MPaKTHYECKUX 33134 M0
OCHOBHBIM pasjiesiam
MaTeMaTHKU

Ymeer popMHpOBATE Y
00y4Jaromuxcst HAaBBIKH
MIPUMEHEHHS
MaTEeMAaTHUYCCKOTO amrapara
U CTaHJapPTHBIX
KOMIBIOTEPHBIX
UHCTPYMEHTOB TIPH MTOUCKE
UHPOPMALIUH, ICPBUIHOM
aHaJU3¢ U PCUICHUU
CTaHAAPTHBIX U
HECTaHJAPTHBIX yUeOHbBIX U
MPaKTHYECKUX 3334 MO
OCHOBHBIM pasJienam

YMeer 1o 3aJaHHOMY
anroputMy GopMHpPOBATH
y 00y4aronIixcsi HaBBIKU
MPUMEHEHHUS
MaTeMaTH4eCcKOTo
anmnapaTa U CTaHIapTHBIX
KOMITBIOTEPHBIX
WHCTPYMEHTOB IIPU
noucke nHdopmanuu,
MEPBIYHOM aHAIH3E U
pELICHNH CTaHAAPTHBIX U
HECTaHJAPTHBIX y4eOHBIX
W TIPAKTUYECKUX 337ad M0

Ymeer popMupoBaTh y
00yJaromuxcst HaBBIKH
MPUMEHEHHUS
MaTeMaTHYECKOTO
ammapara u
CTaHJAPTHBIX
KOMITBIOTEPHBIX
HHCTPYMCHTOB MPH
MOUCKe MH(OpMAIHH,
MEPBUYHOM aHAIH3e U
PCELICHUH CTaHAAPTHBIX
3a/1a4 I10 OCHOBHBIM
pasjenam MaTeMaTHKH

He ymeet ¢popmupoBats
Yy 00yJaronIiXCsl HABBIKU
NPUMCHEHHUS
MaTeMaTH4ecKoro
anmapara u
CTaH/IapTHBIX
KOMITBIOTEPHBIX
WHCTPYMEHTOB IIpU
noucke ndopmanu,
HEePBUYHOM aHAIU3E U
PELICHUH CTaHIAPTHBIX U
HECTaHIapTHBIX
Y9eOHBIX U

MaTeMaTHKH OCHOBHBIM pa3zeiiam MPaKTUYIECKUX 337124 IO
MaTeMaTHKI OCHOBHBIM pa3zzeiiam
MaTeMaTuKU
Bnageer criocoGHOCTEIO Bnaneer o 3agaHHOMY Bnaneer He Bnageer
(dhopMHUpOBaTH Yy aJIrOpUTMy CIOCOOHOCTHIO CIOCOOHOCTHIO
00y4alonXCcsl HABBIKK CIOCOOHOCTBIO dbopmupoBars y ¢dbopmupoBats y

MIPUMEHEHHS
MaTeMaTHYEeCKOro anmnapara
U CTaHJAPTHBIX
KOMITBIOTEPHBIX
WHCTPYMEHTOB IIPH TIOHCKE
nHpopManuy, IEpBUIHOM
aHaIN3e U PEIICHUN
CTaHAAPTHBIX U
HECTaHJAPTHBIX y4eOHBIX U
MIPAKTUYECKUX 33J]1ad MO
OCHOBHBIM pa3JiesiaM
MaTeMaTHKU

¢dhopmupoBats y
00y4aroNInuXcsi HABBIKH
MPUMEHEHHUS
MaTEeMaTHYECKOTo
anmnapaTa U CTaHJIapTHBIX
KOMITBIOTEPHBIX
HMHCTPYMEHTOB IPU
noucke uudopmanum,
MEpBUYHOM aHAJIH3E U
pEIICHAH CTaHIAPTHBIX U
HECTaHJAapPTHBIX y4eOHBIX
Y MPAaKTUYECKHX 337134 0
OCHOBHBIM paszJieliam
MaTeMaTHKH

00y4JaromIuXcsi HABBIKH
MPUMEHCHHUS
MaTEeMaTHYECKOTo
anmnapara u
CTaH/IapTHBIX
KOMITBIOTEPHBIX
HWHCTPYMEHTOB IpU
noucke uHdGopmanuu,
MEPBUYHOM aHAIH3E U
peIlIeHUH 337124 110
OCHOBHBIM pasjiesiam
MaTeMAaTHKU

00yYaIOIIUXCSI HABBIKH
MPUMEHEHHS
MaTeMaTHYECKOro
anmapara u
CTaH/IapTHBIX
KOMITBFOTEPHBIX
HHCTPYMEHTOB IIpU
noucke nudopmanu,
MEPBUYHOM aHAIH3€e U
PELIEHUH CTaHAAPTHBIX
HECTaHIAPTHBIX
y4eOHBIX U
MPaKTHYECKUX 337139 10
OCHOBHBIM pa3jieiam
MaTeMaTHKU

3. Pacnpeaesnienne oueHok 3a (opMbl TeKYLIEro KOHTPOJISI U IPOMEKYTOYHYIO aTTeCTALNIO

Tekymuii KOHTPOJIb!

3 cemecTp.

Koumponvnas paboma. Tema 1. Jluneitnas anreopa. Tema 3. Beenenue B ananus. [Ipeaernsi.

MaxkcumManbHoe konudectBo 6amioB o bPC — 15 6amios

Hucvmennas paboma. Tema 4. JubdepennmanpHoe ucuucicHue QyHKIMA oaHON mnepemenHoit. Tema 5.
WurerpanbHoe McyucieHne GyHKIHMNA OQHON ITIepeMeHHON

MakcumasbHoe koiudecTBo OamioB no bPC — 15 Gamios

Yemuwiii onpoc. Tema 1. Jluneitnas anre6pa. Tema 2. Ananutuueckas reomerpus. Tema 4. JluddepenumansHoe
HcYHCIIeHue (PYHKIMA 0THON TIepEeMEHHOM.

MaxkcumansHoe koimdectBo Oamios mo BPC — 10 6amios

Iucomennoe domawnee 3adanue. Tema 8. Panpl. Tema 9. [luddepenunansaeie ypaBHEHHS

MaxkcumansHoe kommdectBo Oamios mo bPC — 10 6amios

Hroro 15+15+10+10=50 6amnoB

IIpomexxyTounas arrectarnus — 3a4eT — 50 6ayuioB

HpOMe)KyTO‘IHaSI aTTeCTAlld TPOBOAUTCA IIOCJIC 3aBCPIICHUA H3YUYCHHUA AUCHUIUIMHBI WK €€ 4YacTH B (’popMe,
omnpenenseMoil yu4eOHBIM TUTAaHOM 00pa30BaTeNLHON MPOTPaMMBI C IENbIO OIEHUThL PaboTy 0O0ydaromerocs, CTerneHb
YCBOGHUS TEOPETHIECCKUX 3HAHNH, YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETCHIINH.

IIpenonaBatesp, MPUHUMAIOIINKA 3a4eT OOECIeYMBaeT ClydailHOe paclpeiiejieHue BapHaHTOB IK3aMEHAIMOHHBIX
3aJaHui MEXAy OOYYaloUIMMHCS C IOMOINBI0 OWJIETOB /WM C HMPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJOTHH; BIpaBe



3a/1aBaTh 00YJArOIIEeMYCs JOTIOJTHUTEIbHBIE BOIIPOCHI M 1aBaTh JIOTIOJHUTENLHbIC 3aJaHMsI TIOMUMO T€X, KOTOPhIE YKa3aHBI
B Owtere.

B kxaxmom Owmiere Ha 3a4eT JBa OIICHOYHBIX CPENICTBA: YCTHBIM WMJIM IMHCHMEHHBIM OTBET HA BONPOC M pEIICHHE
3a71a4H.

Y CTHBIN MM MMCBMEHHBIN 0TBET — 20 6ajIoB.

Pemenne 3agaun — 30 Oayuios.

Hroro 20+30=50 Gamios.

OO11ee KOJIMYECTBO OAJUIOB MO AUCHUILIHHE 32 TEKYIINI KOHTPOJIb M IPOMEKYTOUYHYIO aTTecTanuo: 50+50=100
0asIoBs.

CootBercTBrE 0alI0B U OLIEHOK:

Jos 3auera:

56-100 — 3auTeHO

0-55 — He 3auTeHo

4. OueHoOYHbIE CPEACTBA, MOPSIIOK UX NPHMMEHEHHsI U KPUTEPUH OLlCHHBAHUSA

4.1. OueHoYHbIE CPeICTBA TEKYIIEro KOHTPOJIs

4.1.1. KoutpoabHas padora. Tema 1. JIuneiinas aareopa. Tema 3. Beenenue B ananu3. Ilpenessi.

4.1.1.1. ITopsiaok npoBeaeHUs U MPOLEAYPA OLleHUBAHUS.

KonrponbHast pabota MpoBOJUTCS B 4achl ayJUTOPHOI paboThl. OOydaronyecs MoaydaroT 3alaHus Ui IPOBEPKU
YCBOGHUsI IPOHICHHOTO MaTeprana. PaboTa BBINOIHAECTCS B MUCbMEHHOM BHJE U cAaéTcs npernoaaBarento. OeHnBarOTCs
BJIaJICHHE MaTepHaJIOM IO TeMe pabOThl, aHANUTHUECKUE CIIOCOOHOCTH, BlIaICHUE METOJaMH, YMCHUS U HaBBIKH,
HeO6XO}II/IMLIe JJIA BBITTIOJTHCHU S 3a;[aH1/11‘/'1.

4.1.1.2 Kputepun oueHUBaHUS

Basabl B untepBalie 86-100 % ot makcumanbnsbix, 13-15 6an10B cTaBUTCS, €CIH 00yYaIOLIHIACH:

[IpaBuiibHO BBIIOJHII Bee 3agaHus. [IpoqeMOHCTpHPOBaN BBICOKUIT ypPOBEHb BIIaJCHUS MaTepruasioM. [IposiBieHb!
MIPEBOCXO/HBIE CIIOCOOHOCTH NPUMEHSTh 3HAHUS ¥ YMEHHS K BBIITOJIHEHHUIO KOHKPETHBIX 3aaHUMH.

Banabl B unTepBaje 71-85% ot MakcuManbHbIX, 11-12 6a110B cTaBUTCS, ecIM 00y4alOLIUICS:

[IpaBWIIbHO BBITOJIHII OONBIIYIO YacTh 3aaHui. [IpucyTCTBYIOT He3HaUNTENbHBIE omMOKH. [IpogeMoHCcTprpOBaH
XOpOILINH YpPOBEHb BIIaJIcHNsI MaTepraioM. IIposBieHs! cpetHre criocOOHOCTH MPUMEHATh 3HAHHUSA M YMEHHS K
BBITIOJTHEHUIO KOHKPECTHBIX 3a11aH1/1171.

Banabl B uaTepBate 56-70% oT MakcHUMAaIbHBIX, 8-10 6aJ1J10B CTABUTCS, €CJIH 00yYAIOLIHIiCS:

3aaHust BBIOJIHWI OoJiee YeM HaloJIoBHHY. [IpucyTCTBYIOT cepbé3Hble ommnoOku. [IporeMoHcTprpoBaH
yﬂOBHeTBOpHTeHbHLIﬁ YPOBCHDb BJIaJICHUSA MaTCPUAJIOM. HpOHBJ’IeHI)I HU3KHEC CHOCO6HOCTI/I MMPUMCHATH 3HAHUA U YMCHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3a11aH1/1171.

Banusl B untepBaie 0-55% ot MmakcuManbHbIX, 0--7 6aJIJI0B CTaBUTCSH, €CJIM 00y4Yaronuiics:

3azaHust BEITOJIHWI MEHEE YeM HAIOJIOBHHY. [IpoeMOHCTPHPOBAH HEYIOBIETBOPHUTENIBHBIN YPOBEHD BIIAICHUS
MarepuanioM. [IposiBiIeHBI HeJOCTATOYHBIE CITIOCOOHOCTH IPUMEHATh 3HAHHUS M YMEHHS K BBIIIOJIHEHUIO KOHKPETHBIX
3aJaHUN.

4.1.1.3. Conep:xanue OLIEHOYHOI'0 CPeACTBA

Tperuii cemectp.

Bapuanr 1

y:¥+\fx+2

lg(1—x)

1) Haiitu 06macTh onpeseneHust GpyHKIHN
2) BBIYHCIUTH MPEAEIBL:

. \jx +1-1 x’etg2x 2+x
llm— l]m 2x-2
1 \fx +16-4. 5 x>0 sin3x .3 Hm(x—?a)

3). UccnenoBats q)yHKLmI/I Ha HenpephIBHOCTG. ViccnenoBaTh TOUkH pa3pbia. [locTpouTs rpaguk 3THX QYHKIMN

flx)=——
-5

~1.
2 1 -3
3 -2 4
1 4 -10

4). BEIYHCIHUTE OTIPEeTUTENh



2X, +5X, +6X; =2,
X, +2X, +5X, = 4,

. X, +3X, +2X, =-1.
5). Pemmmts cucremy ypaBHeHHit o mpasmry Kpamepa:

Bapuanr 2

oAx+1
T lg2+ )

1) Haifti 067acThb onpeeneHus GyHKIIHA
2) Bsraucnuth Openensr:

o J2x+3-1 . In(L+5xsin x) 3x_2
lim ~=——_lin ? lim (XX =2y
x—>-1 5+x—2; ) tgx ; 3 x> 3X +4
3) UccnenoBath (GyHKINH Ha HETIPEPBIBHOCTH. MccnenoBaTs Toukn pa3peiBa. [locTponuts rpaduk sTux QyHKImIA
3%, x<0
f(x)=
x+3,x20
2 -1 3
0 2 1
3 1 -2

4) BBIYUCINTD OTpEICIUTENb
5) Pemnte cucremy NUHEHHBIX ypaBHEHUIL:

X, + X, + 3%, +2X, +5%X, =0
X, +2X, +2X; + X, +3X; =0
2%, +3X, + 5%, +4X, + 7%, =0

4.1.2. IIncemenHas padora. Tema 4. InddepenuuanbHoe ucuucjienue pynkuuii oqnoii nepemennoii. Tema 5.
HNHTerpanbHoe ncuuciaeHue GpyHkuuii oqHoii nepemenHoii. Tema 6. IuddepennnanbHoe ncunciaeHue GpyHKmuii
HECKOJbKHUX nepeMeHHbIX. Tema 7. HHTerpajibHoe HcuHcieHne GyHKIUH HeCKOIbKUX MepeMeHHbIX.

4.1.2.1. llopsaaok NpoBeeHUs] M MPOLEAYPA OLleHUBAHMSI.

OO6yuaromyecs MOIy4aloT 33aHUe 110 OCBEIICHHUIO ONPeIeNEHHBIX TEOPETHIECKUX BOIPOCOB MU PEIICHHIO 3a/1ad.
Pabota BBITONTHSIETCS TUCEMEHHO U cAaéTces npernoaBareinio. OLeHNBaIOTCs BlIaICHHE MaTepHaioM 1o TeMe paboThl,
aHAJMTHYECKHE CITIOCOOHOCTH, BIaJCHUEe METOJaMH, YMEHHS ¥ HaBBIKH, HEOOXOINMBIE JJIS1 BBITOJTHEHUS 3aJaHUH.

4.1.2.2 Kputepuu oueHuBaHUsI

Banab! B untepBaie 86-100 % ot makcumMaabHbIX, 13-15 6an10B cTaBuTCSH, €CIN 00yYaIOLIHIACH:

IIpaBunbHO BRIMOIHUI BCe 3afaHus. [IpoaeMOHCTpUpOBan BEICOKHI YPOBEHb BlIafieHUs MaTtepuanoM. [Ipossienst
IIPEBOCXOJIHBIE CTIOCOOHOCTH IIPUMEHSTh 3HAHHUA U YMEHHS K BBIITOJIHEHUIO KOHKPETHBIX 3a/IaHHH.

Banubl B untepBage 71-85% ot MakcuMabHbIX, 11-12 6a/1510B cTaBUTCS, €CJIM 00y4YaKONIUIiCS:

ITpaBHIBbHO BBIIOIHMI OOJBIIYIO YacTh 3aAaHuil. [IpucyTcTBYIOT HEe3HAUNTEIbHBIE OMKOKH. IIpoieMoHCTpUpOBaH
XOPOIINH YpOBEHb BlaieHUs MaTepuanoM. IIposiBieHs! cpeiHne criocOOHOCTH IPUMEHATh 3HAHUA 1 YMEHHUS K
BBITTOJIHEHHIO KOHKPETHBIX 3aJIaHHH.

Baaabl B uaTepBaie 56-70% or MakcHMAaIbHBIX, 8-10 6a/1J10B CTABUTCS, €CJIH 00yYAIOLIHIiCS:

3a7anust BRITIOJIHWI OoJiee 4YeM HanoloBUHY. [IpucyTcTBYIOT cephE3nble ommoOku. [IpogeMoHCcTprpoBan
YZIOBIIETBOPHUTEINILHBIN yPOBEHD BiIaaeHus MarepuaoM. [IposiBIeHsI HU3KHE CTIOCOOHOCTH NIPUMEHSThH 3HAHUS M YMEHHUS K
BBINOJIHEHHIO KOHKPETHBIX 3aJlaHUH.

Banasl B untepBajie 0-55% ot makcuMaabHbIX, 0--7 6aJIJIOB CTABHTCSH, €CJIM 00y1aromniics:

3aaHus BBINOJIHUI MEHEE YeM HaloJOBUHY. IIpo1eMOHCTpUpPOBaH HEYIOBIETBOPUTEIBHBIH YPOBEHD BIIAJECHUSA
MarepuasioM. [IposiBiIeHBI HeTOCTaTOYHbIE CIIOCOOHOCTH PUMEHSTh 3HAHUS U YMEHUS K BBIIOJIHEHHIO KOHKPETHBIX
3a/laHui.
4.1.2.3. Conep:xanue OlleHOYHOTO CpeACTBa
Tperuii cemectp.

Tema 4.
1 BapuaHT 2 BapHaHT
1. Haiimite npon3BogHyI0 GYHKIUU 1.Haiinnte npon3BoaHy0 QyHKIMH




y=2x
a)y’=2x6;
6) yr=2x5.
' l 5
V=X
B 3
r) yr=6x5

y=f§x4+3x2—2x+11

2) y ==5x"+6x—x"+11lx.
y :—lx5+x3—x2+11x
6) 4

5 y =-5x" +6x—x".

" y"‘=—5x3+6x—2;

8 1
() f(x)=2Jx -~ F(x)=-x'—6lnx '
2.Haiinure , €I X, 2 Eciu 3 T0 f(2)
1)12)0 paBHo...
3)34) 4
x e 2
3 Ilpoussonnas pyskmun ¥ = € papma: 3.TlpousBosHas GyHKim Inx paBHa:
2 r 2 xl yr 1 ’ 1
W =" = e . = — = —
a) V=€ ?)y ; a) x*:  6) 2x
'=2xe" . , 2 , 2
5) K Y= y=—
p V' =2xe’ B) > DT
1 pY
y=-—= 4. Bropas npou3BogHast GyHKINH y
4. BTopas npon3BogHAs QyHKIUN x " X
y'=2"In2.
paBHa a) ;
1
a) V'= ' 6) y'=2-2"In2.
_6
"= 4, " X 2
6) ¥ g, gy V'=2"In"2.
Y= %t .
B) ; v y'=2 In4
r) »'=x"

5.BBIYuCIuTh MPON3BOIHYIO0 (QYHKIHH

X

5.BBIYUCINTS IPOU3BOIHYIO (PYHKITHH

Y =X€ g rouxe xo =1 y=x2 ]anTque
Xp =€
1) 2e 1) 2e
2) 3e ) 2) 3e
3) Ze+e 3) 2In2
4e 4) 2(1+In2)
6. 6.
(sin3x) _ (e™) =..
a) 6) a) e;x 0) —ex_"
B) 3sin6X r) 3cos3X B) e r-e

7. Haitmute yrioBoii ko3¢ durmert
KacaTeJbHOM, POBeJeHHON K rpaduky QyHKIMN

_ 2
S(x)=Inx+x B €ro TOUKeE ¢ abCIHccoit

7. Haiimute yrioBoi K03(h(OUIIMEHT KacaTelbHOM,

MIPOBEACHHON K TpaduKy PyHKIUU

f(x)=6-2x+15x

L X, =
B TOYKEC C a6cunccon

X, =1 2) 5 6)1;
: B) 2;T) -2.
a) 1;0)0,5;
B) 3;1) 0.
8.HaiinuTe npon3BogHy0 QyHKINN 8. Haiinure npon3BogHyIO QyHKINN
f(x)=2x"—¢" y=3sinx+x" cosx

a) f(x) = xe" +6x2;
6) f(x) = 6x7 —e'r;
B) f’(x)ze“"—()xz;

1 y' =3cosx—x’sinx

‘ , )
2) ¥y =3cosx—x’sinx+x’ cosx




r) ff()c)zf)x2 +e"l

3 y' =3(1+x")cosx

2 y' =3(1+x%)cosx —x’ sinx

5

9.Ilpomssomnas Gpynkimn ¥
, 1
a5y =2y
y= 2Inx e Inx
B) X ; r) 2x .

=In"x

paBHa:

9. Bropas npoussoasast ¢pyukiu ¥ = N 2X papya:
1
"
Yy =
a) ’ ;
n_ 2
6) x*,
yfr _ L
B) x’ ;
ol
r) 2x°

10. IpomsBomgHas pyHKIHK y=1/X

10. Hafiaute TaHTEHC yTila HAKJIOHA KacaTeIbHOM,

paBHa MIPOBEJCHHOM K rpaduky QyHKIUH
1 1 2 —
a)—; 0 'z J(x)=2x +3x—83T0quca6cuHccoﬁ x073.
B) 0 T') He CyIIeCTBYET a) 5; 6)4;
B) 15;r) 3.
Tema S.
BAPUAHT 1 BAPUAHT 2
1. HaiinuTe nepBooOpasHyto GpyHKINU 2x+

y =sinx+cos2x
a) —cosx—sin2x+C

—cosx+lsin2x+C
6) 2
p) cosx —sin2x+C

1. Haiimute mepBooOpa3Hyro QpyHKIIH y=4de

a) e“t “ +C
6) 47 4 C
B) 267 +C

[(x*+ 4)xdx

paBeH: 2. NuTerpan paBeH:
. 4 Y
a)x —Ex-I-E—l-C; IT+EI‘+C_
) 2x— 2+ C a) e i )
x — +4x= + C_
) 5 —x*+3x+ C 0) 4 ;
B -
B) ? + : + C;
JF dx f dx
3. x+; paBeH: 3. Elx & paBeH:
) o+, y@—ar T C
)1n|x|+£'.' )1n|3x—8|+C
pInlx +2[+C. )§1n|3x—8|—|—£'
9
dx j (2x - T)dx
4. Unterpan * Vx paBeH. .. 4. Unrerpan ! ¥ pasen...
9 .
I cos3xdx Jsin xdx
5. Uarerpan —3® aBeH: 5. Murerpan -2 paBeH:
a) I; 6)—p1; B) 0 b a)2; 6)-2; B) 0
6. ®opmyna 6. . ®opmyna
Jf(x)dx =F(e)-Fl(a) judv = [w] —jvdu
a HAa3bIBAETCS a a

Ha3bIBaeTCsl (POPMYIION. ..




(dhopMyIIoH. ..
_dx _dx
7. Muterpan * 4—5X pagen. .. 7. Uuterpan * 4+ X’ paBeH. ..
3n n
Ico.s‘2xdx Isin 2xdx
8. UnTerpan = paBeH: 8. Uurerpan °© paBeH:
a)l; 6)-1; B) 0 a)2;6)-2; B) 0

Tema 6. [InddpepenHnmansaOe HCUUCTICHNE QYHKIINN HECKOIBKUX IEPEMEHHBIX

1. Haiitu nonubiii guddeperiman BToporo nopsaka GyHkuu Z = \/ sin X + \/ COSY,ecin X u y HesaBUCHMBIC

TIEpEMEHHBIE.
2. HaiiTu yacTHBIC TPOU3BOIHBIC CIIOKHON (PYHKITUH: Z [,z

z=In(x+y),x =sint+coss,y =cost+sins.

3. Haiitu pa3mepsl NpsIMOYTOJIFHOTO MNapalulelienueia Hanooabiero oobeMa Npu JTaHHOW HOBEPXHOCTH S=1 OMZ.
0<x<1l1<y<2.

/ / 2,22
4. Haiitu yacTHbie pousBonubie Zy , Z, . 4x3 +8y — z2°+e¥ =0,

5. UcerenoBaTh (QyHKIHIO HA SKCTPEMYM
7=2x3—Xx*+xy?-4x+3

Tema 7.
1. BprauciuTh mIomanas GUrypsl, OrpaHIYCHHON JIHHUSAMH

x2+y?=2x, x*+y*=4x, y=x, y=0.

2. Haiiti 00beM Tenla, OrpaHMYSHHOTO TOBEPXHOCTSIMH

x*+y°=4x, 7=x, 7=2X

3. Brruncauts IJiomazab MOBEPXHOCTH KOHYCA, BBIPC3aHHOI'O HUJIMHAPOM

x2+y?-2°=0, x*+y*=2x, z=0.

4. Haiitu 06beM Tena, OrpaHHYSHHOTO MOBEPXHOCTIMH
x?+y*+2° <2z, x*+y*<z% 1z=0.

4.1.3. Ycrublii onpoc. Tema 1. JIuneiinas aaredpa. Tema 2. AHaauTnuyeckas reomerpus. Tema 4.
JAuddepenunanbHoe ucuucieHue pynkumii oqnoi nepemenHoii.Tema 6. JuddepenunaibHoe ucuucjienme
(pynkumii HeckoJIbKUX NepeMeHHbIX. Tema 7. UHTerpanbHoe ucuucjeHue PyHKUMii HeCKOJbKHUX NepeMeHHbIX.
Tema 8. Psaasbl. Tema 9. IuddepenuuanbHbie ypaBHeHus.

4.1.3.1. llopsaok npoBeieHUsI M MPOLEAYPA OLleHUBAHMSI.

YCTHBII OMPOC POBOUTCS HA MPAKTUYECKUX 3aHATHSIX. OOyUaroIuecs BRICTYIAOT ¢ A0KIa1aMH, COOOIICHUIMH,
JONOJIHCHUAMH, YIACTBYIOT B JUCKYCCHU, OTBCUAIOT Ha BOIIPOCHI IPETIOAaBaTCIIA. OHeHI/IBaeTCH YPOBCHb I[OMaI_HHCI‘/'I
MOATOTOBKH IO TeME, CIIOCOOHOCTh CUCTEMHO U JIOTHYHO M3JIaraTh MaTepHall, aHaTu3upoBaTh, GOPMYJINPOBAThH
CO6CTBeHHyIO MO31IHNI0, OTBE€YATh HA JOIIOJHUTEIIbHBIC BOIIPOCHI.

4.1.3.2 Kputepuu oueHuBaHust

Banasl B untepBajie 86-100 % ot MmakcuMaabHbIX, 9-10 6217108 cTaBUTCS, €CJTH 00yYAIOLINTiCA:

B oTBeTe kauecTBEHHO pacKphll coAepkaHue TeMbl. OTBET XOPOLIO CTPYKTYypHpoBaH. IIpekpacHo ocBoeH
MOHATHHHBIN anmapat. [IpoeMOHCTpUpOBaH BBICOKHI ypOBEHb TOHUMAaHUs MaTepuaina. [IpeBocxoHoe ymMmeHne
(OpMyITHPOBATH CBOM MBICIIHN, 0OCYXKJaTh IMCKYCCHOHHBIE MTOJI0KEHHS.

BaJjuibl B unTepBajie 71-85% o1 MakCHUMAJILHBIX, /-8 0AJIJI0B CTABUTCS, €CJIH 00yYAIOLIHIiCs:

OcCHOBHBIE BOTIPOCHI TeMBI Packpbul. CTPYKTypa OTBETA B IIEJIOM aJeKBaTHA TEME. XOPOIIO OCBOEH MOHATHIHHBIN
amnmapart. IIpoieMOHCTpHpOBaH XOPOIINi YpOBEHb MIOHUMAaHH MaTepHaia. Xopoiiee yMeHue (popMynTupoBaTh CBOH
MBICJIH, O6Cy)I(JIaTB JUCKYCCHOHHBIC ITOJIOKCHUS.

BaJjibl B uaTepBajie 56-70% oT MaKCHUMAJILHBIX, 5-6 6aJ1J10B CTABUTCS, €CJIH 00yYAIOLIHIiCS:

Temy gactuuHo packpbil. OTBeT ciiabo cTpykrypupoBaH. [IoHATHITHEIN ammapaT ocBOeH yacTudHO. [ToHnManme
OTJEJBHBIX MOJOKEHUH U3 MaTepHalia 1o TeMe. Y I0BJIETBOPUTEIILHOE YMEHHE (POPMYITHMPOBATH CBOM MBICIIN, 00CYKIaTh
JIMCKYCCHOHHBIE TIOJIOKEHHSI.



Bannasl B unTepBadie 0-55% ot MmakcuMaabHbIX,0--4 fajia cTaBUTCS, €CJIM 00yYaIOIIMiics:
Temy He packpbul. [IOHATHHHBIN anmapat OCBOCH HEYIOBJIETBOpUTENbHO. [ToHMMaHue MaTepuaia ¢pparMmeHTapHOE
win oTcyTcTBYeT. Heymenne GpopmynupoBars cBOM MbICIH, 00CYKAATh AUCKYCCHOHHBIE TIOJIOKECHUSI.
4.1.3.3. Conep:xanue OleHOYHOT 0 CPeACTBA
Temnr 1,2, 4
. OnpenerneHne MPON3BOAHOM.
. YpaBHEHMs KacaTeJIbHOM U HOPMAaJIH.
. [lponsBoHas CyMMBI, IPOU3BEACHHS, YaCTHOTO, CIIOKHOM U 00paTHO# (hyHKIUH.
. [Ipon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHH.
. [Ipou3BoiHBIE BBICIINX MOPSAKOB.
. ®opmyia Jleiibuuna. [Tapamerprdecku 3ananHble QyHKIMU 1 X quddepeHurpoBaHue.
. CpaBHEeHHE OECKOHEYHO MaJIbIX.
. CBs13p muddepeHnnana ¢ mpon3BOTHON.
. Auddeperiman cioxHOH QYHKITIH.
10. TuddepeHnnansl BRICIIUX TOPSIIKOB.
11. Teopemsl @epma, Posud, Jlarpanska, Komu.
12. IlpaBusno Jlonurans.
13. Bospacranue n yobiBaHHe (YHKIHN HAa IPOMEKYTKE.
14. HeoOxoanMoe eAMHCTBEHHOE YHCIIO U JOCTATOYHbIE YCIOBHS MaKCUMyMa U MUHHMYMa.
15. Beimykibie QyHKIUH.
16. Touku neperuoda.
17. AcUMOTOTHI.
18. ITepBooOpasHast GyHKIMS ¥ HEOIPEICICHHBI HHTErpaJl.
19. CpoiicTBa HEONPEIEIEHHOTO UHTErpaIa.
20. NHTeTpHpOBaHUE TPAHCIICHACHTHBIX (DYHKITHIA.
21. CoiicTBa OIpeIeICHHOTO UHTETpaa.
22. Teopema o0 cpeJHEM 3HAUEHUU.
23. OnpeneneHHblil HHTErpal ¢ NEPEMEHHBIM BEPXHUM MPEAEIOM.
24. ®opmyna HeroToHa-JleiiOHMIA.
25. Brruncienue Miomaay B JeKapTOBBIX U MOJIIPHBIX KOOPIUHATAX.
26. Brrancienue 066eMOB.
27. qnuua v nuddepeHiuan ayru.
28. HecoOcTBeHHBIE MHTETPANBI ¢ OECKOHEYHBIMU MTPEAEIaMU HHTEIPUPOBAHHSI.
29. IIpsimast Ha MIIOCKOCTH.
30. Paznuunble GopMbl ypaBHEHHH IPSIMO#T Ha IIIOCKOCTH.
31. Yron Mexay npsMbIMH.
32. PaccTosiHUE OT TOYKHU A0 IPSIMOM.
Temsr, 6,7,8,9
1. YacTHble IPOU3BOJIHBIE.
2. Nuddeperuupyemocts u nuddhepeHua.
3. IuddbepeHppoBanne CIOKHON QyHKITUH.
4. HesiBHBIE (DyHKIIUH.
5. KacarenbHas IIOCKOCTh ¥ HOPMaJb K TOBEPXHOCTH.
6. JIBoitHOi1 nHTETpa.
7. BpruucieHre JBOMHOTO MHTErpajla MOBTOPHBIM UHTETPUPOBAHUEM.
8. 3amMeHa nepeMeHHBIX B IBOMHOM HHTETpase.
9. [Ipuiio>xeHus: ABOMHBIX HHTEIPAJIOB.
10. TpoitHol MHTETpAIL.
11. 3amMeHa nepeMeHHBIX B TPOHHOM MHTETpajie.
12. ITpunosxeHust TPOMHBIX UHTErPaJIOB.
13. IloHsiTHE YMCIOBOIO PSAA U €T0 CYMMBI.
14. Cnoxxenue psaoB. YMHOKEHHUE psAlia Ha YUCIIO.
15. HeobxomuMoe ycioBre CXOTUMOCTH YHCIOBOTO psina. ['apMoHMYeckuit psia.
16. CpaBHeHHE PSAIOB C TIOJIOKUATEIBHBIMU YJICHAMH.
17. 3amaun, npuBojsamue K quddhepeHInaIbHbIM YPaBHSHUSM.
18. OGrIkHOBeHHBIE A epeHnnaNbHbIe YPAaBHEHUS U UX penleHns. HauansHble yClnoBus.
19. YpaBHEHUs ¢ pa3IesSIONIMMICS TEPEMEHHBIMHU.
20. OtHOPOIHBIE YPaBHEHHUS.
4.1.4. lIncbmennoe nomamHuee 3aganne. Tema 8. Pagbl. Tema 9. Inddepennuanbubie ypaBHeHUS.
4.1.4.1. llopsiaok nNpoBeieHUsIM MPOLEAYPA OLIeHUBAHMSI.
OOyyaronyecs Moay4aroT 3aJJaHue M0 OCBEIIEHUIO ONPEIEIEHHBIX TEOPETHYECKUX BOIIPOCOB MIIM PEIICHHUIO 3a/1ad.
Pabota BbIIONHSIETCS MUCBMEHHO I0Ma M caéTest npernoasaresnio. OLeHNBaIOTCs BIaJJeHUE MaTepralioM 110 TeMe paboThI,
aHAJIMTHYECKHE CITIOCOOHOCTH, BIaJICHUE METOJIaMH, YMEHUSI M HaBBIKM, HEOOXOANMBIE IS BBHITTOJIHEHUS 3a/1aHHH.

O 01N DN K W —



4.1.4.2 Kputepuu ouleHMBaHHS.

Banasl B untepBadie 86-100 % ot MakcuMabHbIX, 9-10 6aI10B cTaBUTCSI, €CJIN 00yUaIONIUTiCs:

[IpaBuIIbHO BBITIOJTHEHBI BCE 3aAaHus. [IpoaeMOHCTpUPOBaH BBICOKUIT yPOBEHb BIaAeHUs MaTepuanoM. [IposBrieHs!
MIPEBOCXO/IHBIE CIIOCOOHOCTH NPUMEHSTh 3HAHNS M YMEHHS K BBITOJHEHHUIO KOHKPETHBIX 3aaHHUMH.

Banabl B uHTepBaje 71-85% oT MakcMMaJIbHBIX, 7-8 0aJJI0B CTAaBUTCH, €CJIM 00yUYaroImiics:

[IpaBuipHO BBHITIOTHEHA OOJBIIAS YaCTh 3aMaHIHA. [IpUCYTCTBYIOT He3HAUHTENbHBIE OMIHOKH. [IpogeMoHCTprpOBaH
XOpOIINH YPOBEHb BilaJIeHUs1 MaTepraioM. I1posiBieHbI cpeTHHEe CIOCOOHOCTH MPUMEHATh 3HAHUS U YMEHHS K
BBITTOJTHEHHIO KOHKPETHBIX 33/1aHHH.

Banasl B uaTepBajie 56-70% oT MakCHMAaJIbHBIX, 5-6 6aJJI0B CTaBUTCS, €CJIH 00yYaIOIMIics:

3ajanust BEIIOJHEHBI OoJiee ueM HamonoBuHy. [IpucyTcTBytor cepbésnble ommbku. [IpogemoHcTprpoBan
yJIOBJIETBOPHUTENILHBIH YPOBEHB BlIaJieHHsI MaTtepuaiioM. [IposBieHbl HU3KKE ClIOCOOHOCTH MIPUMEHSTh 3HAHUS M yMEHHS K
BBITTOJTHEHHIO KOHKPETHBIX 33/IaHHH.

Banael B unTepBaie 0-55% ot makcuManbHbIX,0--4 6aj1a cTaBUTCS, eCJIM 00yUarommiics:

3azaHust BEIIIOJTHEHBI MEHEE YeM HamosIoBHHY. [IpoieMOHCTpHpOBaH HEYJOBIETBOPUTEIbHBIA YPOBEHb BIIAICHUS
MartepuanoM. [IposiBIeHBI HETOCTATOYHBIE CIIOCOOHOCTH MPUMEHAThH 3HAHUS 1 YMEHUS K BBIITOJHEHHIO KOHKPETHBIX
3aJaHuH.

4.1.4.3. Conep:xanue oOeHOYHOTO CPEACTBA.

Tema 8: psaabl.

1. Honwyacr: ONpe/IeJICHUEM, UCCIIEIOBATh HA CXOJIUMOCTh U HAUTHU CYMMY psija.

z:: (2n— 1)(2n +1)
2. HccnenoBath Ha CXOJUMOCTb C TIOMOILBIO ITPU3HAKOB!
Zsm— Z_an}l,;
a) cpaBHEHws = 2" 0) Janambepa "' (“E)
< 1 ({n+l -
Z—,, — ) 2
B) Komm n=13 )" I') nurerpanbroro”

o0 (_l)uH

3. MHccaenosath psig Ha aOCONIOTHYIO, YCIOBHYIO CXOJUMOCTD #=! 2n+l

5O
4. OmnpenenuTh 00J1aCTh CXOAMMOCTH psiga #=1 V1
o0
n I
Z 10" x
Haiitu uHTEpBaN, pagnyc 1 061acTh CXOIMMOCTH CTENEHHOro psga /=1
6. Iloxb3yschk pasnoxeHuem B psit Teilsiopa OCHOBHBIX 3JIEMEHTAPHBIX (DYHKI[HH, pa3no>1<1/m) B psin Teitopa B

f(x)=Inx,x, =1

o

o X
OKPECTHOCTH yKa3aHHOM Touku ~ 0 QyHKUHMIO -

o0 xZn—l
2

7. HaiiTu cymMy cTeneHHOTo paja =1 2n—1 .

Tema 9: luddepenunajibHbie ypaBHEHUS

Bapuanr — 1. Bapwuant — 2.

1. O6umM pemenneM TudepeHITHaTLHOTO 1. VpasHeHue suia F(x,y",.y")=0

vﬂ' — e.\'

YpaBHEHHS -
ABJISIETCS (DYHKITHS:
(@y=e+Cix+Cy
(b)y=e"+C
(©y=Cie'+ G,

JOITYCKacT MOHMKXCHUEC MOPAIKa C TIOMOMIBIO 3aMCHBI:

@y =z2(x)
(b) y' =z(x)
@Y =x-z(x)

2. Kakoe ypaBHEHHE TOJIy4aeTCs MOCIIE 3aMEHBI
' " _ "2
V'=2() g ypaprenas. VY TV =)
r 2
(a) yZ + y =z
(b) yzz' + y=z*

2. Kakoe ypaBHEHHE NOJIy4aeTcs 1ocie
TIOHMKCHUA MOpAJIKa U3 YPAaBHCHUA

y"+ y'tgx =sin 2x

(a) ¢ pa3AenAOMUMUCS TepEMEHHBIMA

(b) onHOpOAHOE

(c) nuneitHOE




(© Y ty=y’

3. Kakoe ypaBHEHHE NOJTyJaeTCst OCIIe
MIOHIDKCHNUS TTOPSIIKA U3 yPaBHEHHS

Y Y

vV
X X X

(a) ¢ pa3aensoUMMUCS TepEMEHHBIMU
(b) ogHOpOIHOE
(c) nuHEWHOE

3. JIuHelHOE OJHOPOTHOE YPaBHEHUE TPETHETO
MOPSIAKA UMEET BU:

@ a, " +ay"+a,y" +ay' +a,y=0
(o) DY ray tayray=f(x)

© a,y"+a,y'+a,y +a,y=0

4. InddepeHnraibHOMy ypaBHEHHIO

y'= 4y = 0 coorBercTByeT XapakTepuCTHUECKOE

YpPaBHECHUE:!
(a) A= 4A =0
(b) 2A—4=0
() - 4=0

4. InddepeHnraabHOMy ypaBHEHHIO
y" + 3y = 0 cooTBercTBYeT XapakTepucTHIECKOE

YpaBHEHHE:
(@) +30L=0
(b) A*- 3A=0
(c) *+3=0

5. lano nuddepeHnuaibHoe ypaBHEHNE
y'+ 2y +y = 0. Vkaxure Bce kopuu
COOTBETCTBYIOIIETO XapaKTEPHUCTHICCKOTO ypaBHEHHUS:

(@)r=1
(b)r=-1
©)Mm=h=-1

5. lano muddepeHmansHoe ypaBHEHUE

y’”+4)/’+3 = (. YKaxXuTe Bce KOPHU
COOTBETCTBYIOIICTO XapaKTEPUCTHICCKOTO YPaBHEHUS:

@rM=1,1,=3

by =—-3An=-1

OM=0%=-1,A3=-3

6. Peiuth ypaBHeHHE

2x—-4y+6)dx+(x+y-3)dy=0

6. Peuth ypaBHEeHuE

Qx+y+Ddx—(4x+2y-3dy =0

4.2. OueHOYHBIE CPeACTBA NPOMEKYTOYHON aTTecTallu

3auer

[To qucnuIuIMHE NMPEeayCMOTPEH 3a4eT B TPEThEM U YETBEPTOM ceMecTpax. 3adeT NPOXOAUT 1o OmieraM. B kaxaom
Ouiere OIUH TEOPETHYECKUI BONPOC M OAHA 3a/ayda. 3adeT MPOBOAUTCS B YCTHOH, MMCBMEHHOW WJIM KOMIIBIOTEPHOM
¢dopme. OueHnBaeTcsi BIaJICHHE MaTepUalioM, €ro CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPHMEHATh HY)XKHBbIE 3HAaHUS,
HaBBIKM U YMEHHMA IPU aHAIM3€ MPOOJEMHBIX CHUTyallui M pelIeHUH NMpaKTHYecKuX 3afmaHuil. OLeHUBaeTCsl ClIOCOOHOCTh
aHAIIM3UPOBATh MaTeMaTHYECKHE 3a/1a4H, BBIAEISS 3TAlbl €€ PEIeHNs], JeICTBYS 10 PEUICHUIO 3a/1a4H, 3HAHUE OCHOBHBIX
pa3ziesioB MaTeMaTHKN (MaTeMaTHIECKU aHAIN3, aHAIUTHYECKasi TEOMETPHsS U JIMHEHHas anredpa, auddepeHnuaibHbIe
ypaBHEHHsI), B 00beMe HEOOXOIMMOM JUIS OCYIIECTBICHHS NPOQEeCCHOHATBHO-TIEArOTHUECKOI AeATEIbHOCTH, 3HAHHE
pOJI MaTEMaTUKU M NEPCIEKTUB €€ NMPUMEHEHNs B €CTECTBEHHBIX HaykaxX. OLleHUBaeTCd yMEHHE HaXOAUThb, KPUTUYECKH
aHAJIM3MPOBATh U BHIOMpPATh MH(OPMALIUIO, HEOOXOIMMYIO JJIsI PEIICHHS TOCTAaBJICHHON 3a/1auy, IIPUMEHSTh MOJIy4eHHbIC
TEOpeTHYEeCKHe 3HAHMs Ha MPaKTHKe, GopMyIMpoBaTh MPUKIaAHbIEC TPOOJIEMBl Ha S3bIKE YPABHEHUH, CUCTEM YpaBHEHHH,
HEPaBEHCTB, Ipa)UUECKUX TMPEACTABICHUHA, BIaJCHHEC HABBIKAMH [0 PCIICHUIO CHUCTEM JIMHEHHBIX YPaBHEHHM, IO
HAXOXKJICHHUIO MIPECIIOB MOC/ICA0BATSILHOCTEH U QyHKIMIMA, 10 MeToAaM auddepeHIUpoBaHus QYHKIUH, 10 BBIYHCICHUIO
MHTETpaJIoB, pelIeHNI0 AU PepeHaIbHbIX YPaBHEHUH, yMEHNE IPUMEHITh MOJIyYeHHbIE CIelHaIbHble HayuHbIe 3HAHUS
Ipyu pCUICHUU 3aaa4, BJJAACHUEC NMTPEACTABIICHUAMU O CBA3M MATEMAaTUYCCKOI'0 aHaJIn3a CO IKOJbHBIM KypCOM MaT€MAaTUKH,
METOJaMH Hay49HO-II€JarOrMYECKOr0 UCCIIeIOBAHMUS.

4.2.1. YcTHBIA NJIM NHCbMEHHbIH 0TBET HA BOIIPOC

4.2.1.1. llopsiaok npoBeieHUsIM POLEAYPA OLIEHUBAHMS.

Y CTHBIHM WM NHCEMEHHBIN OTBET HA BONPOC HAMpaBJIeH HAa MPOBEPKY 3HAHUN OCHOBHBIX Pa3felIOB MaTEMATHKH.

4.2.1.2. Kpurepuu oieHUBaAHMSI.

Banabl B uatepBaiie 86-100 % ot MmakcuMaabHbIX, 17-20 6aJUI0B CTABUTCS, €CJIM 00yYaAKOMIHiics:

B oTBeTe kauecTBEHHO pacKphll coaepkaHue TeMbl. OTBET XOPOLIO CTPYKTypupoBaH. IIpekpacHo ocBoeH
HNOHATUMHBIN anmnapat. [IpoieMOHCTpUpPOBaH BBICOKUIN yPOBEHb IOHUMaHU Marepuana. IIpeBocxogHoe ymeHue
(hopMyITHPOBATH CBOM MBICITH, 00CYKIATh TUCKYCCHOHHBIC TIOJIOKEHUSI.

Baaawl B uarepBaie 71-85% or MmakcuMaabHbIX, 14-16 6aJJIOB CTABUTCS, €CJIH 00yYAIOIIHIICS:

OcCHOBHBIE BOTPOCHI TeMBI Packpbul. CTPYKTypa OTBETA B IIEJIOM aJIeKBaTHA TEME. XOPOIIO OCBOEH MOHATHIHHBIN
anmapart. IIpoieMOHCTpUpOBaH XOPOIINii YpOBEHb TIOHUMAHH MaTepHaia. Xopoiiee yMeHue GopMyIupoBaTh CBOU
MBICJIH, O6Cy)I(JIaTB JUCKYCCHOHHBIC TTOJIOKCHUSA.

Banasb! B uaTepBaiie 56-70% ot MakcumMaiabHbIX, 11-13 6aasioB craBUTCS, €/ 00yIaOIIHIiCA:

Temy wacTnano packpbur. OTBeT c1abo cTpykrypupoBaH. [loHsTHitHEI anmapat ocBoeH yactinyHo. [Tonnmanue
OTJEBHBIX MOJOXKEHUH U3 MaTepralia 1o TeMe. Y I0BJIETBOPHUTEIIbEHOE YMEHUE (hOPMYIUPOBATH CBOW MBICIIH, 00CYXKIaTh
JTIUCKYCCUOHHBIE MTOJIOKEHHUSL.

Banas! B uarepBaiie 0-55% ot makcumanbubix, 0--10 6a110B cTaBUTCS, €CTH 00yYAIOLIHIACH:

Temy He packpsul. IIOHATHIHBIN anmapaT OCBOSH HEYJOBIETBOpUTENIbHO. [loHMMaHne MaTeprana ¢pparMeHTapHoe
nnu otcyTcTByeT. Heymenne hopMynmpoBaTs CBOM MBICIH, 00CYKIATh AUCKYCCHOHHBIE MOJO0KESHHUS.



4.2.1.3. OueHo4YHbIE CPeACTBA.
Bomnpocs! 1/ yCTHOr0 WM NHCbMEHHOI0 OTBeTa
TIpsimast Ha TIOCKOCTH.
Pazmuansie popMBl ypaBHEHHUH MPSIMOi Ha TIOCKOCTH.
YT0o1 MeXIy NPSIMBIMH.
PaccrosiHue oT TOUKM 10 TIpSMOH.
[IpsMast n MIOCKOCTB B IPOCTPAHCTBE.
YpaBHEHHE TIIOCKOCTH U MPSIMOM B IPOCTPAHCTBE.
YTroa MeXay MIOCKOCTSMHU.
Yron Mexay NpsSMbIMU.
VYroa Mexay npsaMOHi U INIOCKOCTBIO.
KpuBbie BTOpOro nopsiaka: sjumIc, rurnepoona, napadona.
IlonsTHE BepxHEN U HUXKHEN IpaHel.
O6mree moHATHE () YHKITHH.
[Ipenen mocnenoBaTeIbHOCTH, IIEPBOE ONpEEIICHNE Npeaena (GyHKIUH B Touke (1o ['eiine), onpenencane
npeznena Gynkun B Touke 1o Komm. Teopema Bonpnano-Betiepmrpacca.
9. Omnpenenuremni.
10. Marpuiisr.
11. CucreMbl TMHEWHBIX YpaBHEHHH.
12. BekTopsr.
13. CxansipHOE NTPOU3BEICHUE BEKTOPOB.
14. BektopHOe npou3BeICHUE BEKTOPOB.
15. CmemanHOE pOU3BEICHIE BEKTOPOB.
16. Onpenenenne nponzBoaHoH. Ee reomeTpuueckuii 1 MEXaHHYECKHA CMBICIL.
17.TIpon3sBoaHAs CyMMBI, TPOM3BEICHNS, YACTHOTO.
18. Onpenenenne nponzBoaHoi. Ee reomeTpuueckuii 1 MEXaHHYECKHA CMBICIL.
19. TIpon3BoaHbIE BBICIINX MOPSIKOB, TAPAMETPHUECKU 3aJaHHBIX (DYHKIIHH.
20. Iuddepennnanr.
21. Tuddepennnain cioxuort pyHknuu. JuddepeHnnansl BRICIINX TOPSIAKOB.
22. I1paswuiio Jlonurans.
23. Teopemsl 0 nipenenax QpyHKIMHA.
24. Tlpenen cIOKHOU (PYHKIIHH.
25. I1epBblit 3aMeyaTesbHbIH MpeIe.
26. .IlepBooOpa3Has GpyHKIHUS U HEONPEAEICHHBIN HHTErpall.
27.CBolCTBa HEOIIPECICHHOTO HHTErpaa.
28. Tabmia OCHOBHBIX MHTETPAJIOB.
29. HTerpnpoBaHue MOACTAHOBKON M TI0 YacTsIM.
30. UnTerpupoBaHue panuoHAIbHBIX (YHKIUH.
31. MaTerpupoBanue NpOCTEHIINX UPPAMOHATBHBIX U TPAHCIEHICHTHBIX (YHKIHH.
32. 3apaun, MpUBOISAILINE K TIOHATHIO ONIPEEIICHHOTO HHTErpaa.
33. OnpeneneHABI HHTETPa.
34. Cymmubl [lap0Oy.
35. Cy1ecTBOBaHUE OMPEACICHHOTO HHTErPaa.
36. I1nomaap NOBEPXHOCTH BPAIICHHS.
37. IlpunoxeHust ONpeieJICHHOTO HHTerpaia B (hu3uKe.
38. YacTtHble MPOU3BOIHbIE.
39. Huddepenmupyemocts u qudepeHmnma.
40. MuddepeHnupoBanne CIOKHON QYHKITUH.
41. HesBHBIC ()YHKIHH.
42. KacarenpHas INIOCKOCTh X HOPMaJIb K TOBEPXHOCTH.
43. JIBoitHOI MHTETpA.
44. Brruucienue ABOMHOTO MHTETpaa IIOBTOPHBIM HHTEIPHPOBAHHEM.
45. 3ameHa MepeMEHHBIX B IBOHOM HHTETpaJe.
46. TIpunoxeHus IBOWHBIX UHTETPAJIOB.
47. TpoiiHO! MHTETpAIL
48. 3amMeHa nepeMeHHBIX B TPOWHOM MHTErpale.
49. TIpunoxeHus: TPOMHHBIX HHTETPAJIOB.
50. TloHsTHE YUCIOBOTO psijia ¥ €T0 CYMMBI.
51. CrnoxxeHue psioB. YMHOXKEHHE ps/ia Ha YHUCIIO.
52. T'eomeTpuuecKas porpeccHs.
53. Heobxoxnmoe ycioBUe CXOMMOCTH YHCIOBOTO psia. [ apMoHMYecKuit psit.
54. Kpurepwuii Kommm.
55. CpaBHEHHE PsIJIOB C MOJIOXKUTEIBHBIMHU YICHAMH.

ONoUurwhdDIOR~WNE



56. IlpusHaku Jamambepa u Ko,

57. 3Hakouepenyromuecs psbl.

58. 3amauwm, npuBogsiye K nuddepeHIaaIbHBIM YPABHCHHUSIM.

59. OOrIkHOBeHHBIE A epeHnranbHbIe YPaBHEHNS U UX penieHns. HagansHble YCIOBHSL.
60. YpaBHEHUS C pa3IeIAIONIIMICS IePEMEHHBIMH.

61. OmHOpOAHBIEC ypaBHECHUS.

62. JluneliHple ypaBHEHUS MEPBOTO MOPSIIKA.

63. YpaBHeHUs B MOJHBIX AuddepeHuanax.

4.2.2. Pemienne 3agau

4.2.2.1. Ilopsinok nNpoBeJeHUsIH MPOLEAYPa OLleHUBAHNS.

IIpemnararotes 3a1a4u Ha IPOBEPKY CIIOCOOHOCTEH aHAM3UPOBATh MATCMATHICCKHUE 3a/1a4H, BBIJICIISSA ITAIBI €€
pelleHu s, TSUCTBHSI [0 PEIICHUIO 33a]]auH, 3HAHUI OCHOBHBIX Pa3/IejiOB MAaTEMATHKH (MaTeMaTHICCKUIA aHATTH3,
aHAMTHYECKasi TEOMETPHS U JINHEIHas anreOpa, nuddepeHnaabHple YpaBHEHIS, TEOPUs BEPOSTHOCTH M CTATHCTHKA), B
00BeMe HEOOXOIUMOM JIJIsl OCYIIECTBICHHUS MPO(ECCHOHATBFHO-TIEarOTHIECKOM NeSTEIFHOCTH, 3HAET POJIb MAaTEMaTHKH H
TIEPCIICKTUBEI €€ MPUMEHEHNS B €CTECTBEHHBIX HayKaxX, Ha IPOBEPKY YMEHHUI HAXOIUTh, KPUTHUECKN aHATH3UPOBATH U
BEIOMpPATh HHGOPMAITHIO, HEOOXOTUMYIO ISl pEIICHHs TOCTABICHHON 3aaul, IPUMEHSTH MOJYyICHHBIE TEOPETHIECKUE
3HaHUS HA TIpakTHKe, GOpMyITHpOBATh NPUKIaIHBIE TIPOOIEMBI Ha SA3bIKE YPABHEHUI, CHCTEM YpaBHEHHI, HEPaBEHCTB,
rpadugecKuX MpeACcTaBICHNH, pacCMaTPpUBATh PA3INYHBIC BAPHAHTHI PEIICHUS 3a/1a4H, OIEHUBATh MX IPEHMYILECTBA U
PHUCKH, a TAKXKE Ha TPOBEPKY BIAJICHUIN HABBIKAMU TI0 PEIICHUIO CHCTEM JIMHCHHBIX YPAaBHCHUH, IO HAX0XKICHHIO
MIPE/ICNIOB MOCIIEA0BATENLHOCTEH U QYHKIMHI, 110 MeTogaM auddepeHIupoBanus GYHKIHH, 10 BEIYUCICHHIO HHTETPAJIOB,
pelieHuo TudQepeHIMaTbHbIX YPaBHEHUI.

4.2.2.2. Kputepuu oneHnBaHMA.

Banasl B uarepsaie 86-100 % otT MakcHMAaJIbHBIX, 26-30 6a/110B CTABUTCS, €CJIN 00YYAIOITAMCSI:

3amaHne BBITOIHEHO ITOJIHOCTHIO M MTPABHIIHHO.

Banabl B untepBajie 71-85% ot MakcuMalabHBIX, 21-25 621108 cTaBUTCS, €CJIU 00yYAIOLIHMCS:

3amaHue BBITOIHEHO ITOJIHOCTHIO, HO HET OCTATOYHOTO 000CHOBaHMA. MIn mpu BEpHOM pelIeHIH JOMyIIeHa
BEIYUCITUTENBHAS OIINOKA WIIH HETOUYET, He BIUSIOIINI Ha IPaBIIIBHYIO MTOCIICIOBATEIBPHOCTD PACCYKIACHUH.

Basnasbl B uaTepBajie 56-70% ot MakcUMAJIBHBIX, 21-25 6a10B cTaBUTCS, €CJIU 00yYAIOLIHMCS:

3amaHue BBITOTHEHO YACTHYHO I ¢ (PAKTHUSCKUMHU U BBIYHCIHTEIHHBIMH OIMTHOKaMHU.

Banavl B uarepBaie 0-55% ot makcumanbHbIx, 0-16 6a/110B cCTABUTCS, €CJIU 00yYAIOLIHMCSI:

3aﬂaHI/Ie HE BBIIIOJIHCHO MJIX BBIIIOJIHEHO C 6OJ'II:IHI/IM KOJIMYECTBOM (baKTI/I‘-ICCKI/IX W BBIYHUCIIUTCIIBHBIX OI_HI/I6OK.

4.2.2.3. OueHo4yHbI€e CPeACTBA.

KOMHHCKT TUIIOBBIX 3a4a4 K 9K3aMCHY:

3x—-1
Y=
1. Haiitu obnacth onpeneneHus QyHKIUH 5x+6

.2 +n +1
lim———
noe o 3pt o —]

2. Beluucnuth npenen:

3. Beruucnuth npenen:

.2 +4
11m27
et +5

lim V2x+3 -1
5. Brwramcnuts npemen NS5+ x -2 .
In(1 + 5xsin x)

4. Bpluucnuth npenen:

lim 5
x—0
6. BpruncnnTs npepen gx
. 3x=2 5,
lim(=—=)*""
7. BwlumcouTh npegen 3x+4
8. MHccrnenosars GyHKIMIO Ha HerlpepbIBHOCTh. HaliTi Touku paspbiBa. I[locTpouTts rpaduk GyHKIUH.
3%, x<0
f(x)=
Xx+3x=0

4 2
9. Haiftu mpon3BoAHYIO (PYHKIIUI y=x43x - 2x+1

10. Haiita npou3BoiHyt0 (yHKIIMA y=1igx-sinx



3x

— 43
11. Haiitu sxcTpeMyM QyHKIHA y=x

y:i/;+l—ij+4
X X

12. HaiiTi npon3BOIHYIO QYHKIIHU

13. Haittu npousBoanyto GpyHkiuu ¥ = e’ -cigx
1 -1 5 7
-1 -3 2 4
35 1 -1
14. Haiitu panr MaTpHUIIB! 9 7 1 .
2 2 3
A=l1 -1 0
15. Haiitu 0oOpaTHYIO MaTpHILy: -2l
dx

16. BeraucnuTh HEONpeneNeHHbIN HHTErpan v Sx=2
|

j xe “dx
17. BeraucnuTh onpeaeraeHHbld uaTerpan ° .
I xe” dx
18. BeraucnuTh HeonpeeaeHHBIH HHTErpall .
7
J x cos xdx
19. BeruucnuTh onpeAencHHbIH naTerpan ¢

/ / /I i i
. 4.3
L] Z.\,- L) Z Z}jv s va Z= Sln(x y ).

xx ?

. z
20. HaiiTi 4acTHBIC IPOM3BOAHBIE

S=10m

21. HaiiT pa3Mepsl IpsIMOYTOJIFHOTO MapaulesienuIeia HanoobIIero 00beMa Ipy JaHHOH MTOBEPXHOCTH
22. BeIpa3uTh JBOMHOI MHTETpas Yepe3 NOBTOPHBIE HHTErPalIbl

a)G:y:O,y:S x=2, x:46)G:y=x, x=2, y=0
B)Gzyzxz, y=4, r)G:y:x, y=2-x, y=0

2

”xydxdy, G: y=0,x=1ly=x ”(x—y)dxdy, G: y=x",y=1

u) G K) ©
23. BIYHMCINATE TAHHBIN HHTETPAI
H axdy
2
5 (X+Y) , G - HPAMOYTOMbHHK O0<x<Ll<y<2

24. TlepeiiTH K TOJIIPHBIM KOOPJIMHATAM M PACCTABUTH MPEJeNIbl HHTETPUPOBAHUS

J[ i ey

B MHTErpaje ¢
a) G: x2+y2£R2.6)G: x* 4y’ Sax 8) G: xt+y? <by

1 G: x4yl =dx x*+y?=8x, y=x, y=2x.

H\,‘l—xz—yzdxdy, G: x*+y° <1

25. Beruucnuts ©

53
26. Vccnenosath psia HA CXOOUMOCTh = 2 .

i(—l)"*‘ﬁ

27. Vccnenosath psi HA CXOTUMOCTD 7=



n

(n + I}! '
(_ l)n+| 1

n(n+1).

28. VccnenoBath psi HAa CXOIMMOCTD

DM i

29. UccnenoBaTh psig Ha CXOOUMOCTD

i (_ l)n+l 1
30. HccnenoBarh psifbl HA CXOAUMOCTh =1 4n+1 .
i 5
31. UccnenoBaTh psifg HA CXOAMMOCTD /= n! .
3 (3)"

tg"
32. OnpenenuTh 007aCTh CXOIUMOCTH psiia 7=! Jn

Pewuts ypaBHEHUE:

33 V' —2xy= 2xe”

g4 2% 00" +y(x* +2y))y =0
35, y-y'Iny'=0

36, W' —y"=0

(2 +3)dx—Sdy =0
37. X ;

38, (v? —2xp)dx+x’dy =0,

39 v =2x(x* +y), y(O): 0
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KBanu¢ukauus BbITyCKHUKA: OaKanaBp

®dopma o0ydeHns: 0UHAS

S3pIK 0OyUeHus: pycckuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2025

OcBoeHue JUCHHUITINHBI (MOI[yJ'IH) npeamnojiara€T HCHIoJb30BaHUC CICAYIOUICTO ITPOIrpaMMHOTO obecIeueHus u

I/IH(l)OpMaIlI/IOHHO'CHpaBO‘{HLIX CUCTCM:

arwpdPE

Microsoft office professional plus 2010

Kaspersky Endpoint Security s Windows

OnektponHas 6ubanoTeuHas cucrema «ZNANIUM.COM»
OnekTpoHHas 6ubaroTeuHas cucreMa M3narenscTBa «JIaHb»
OnexTpoHHas 6ubmroTedHas cucreMa «KOHCYJIbTaHT CTy/IEHTa



