Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'IH) «Bbicmas MaTeMaTHKa», BKJIAIOYas
OLCHOYHbIC MaTEpPUAaJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BATEJIbHOI MPOrPaMMBbI

I'pynna komnereHuui Kateropusi komnereHumii Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
OobmenpodeccrHoHaTbHBIE - -

[IpodeccronanpHbIC - IMIK-1. CmocobeH  OCYIIEeCTBISTh

9KOHOMHMUYECKWH aHaju3 M pacyer

HKOHOMMYECKHIX MoKazartemnei

JIeSITENIbHOCTH MPEIIPUATHSI

XMMHYECKOIl OTpaciu C  y4eToM
€CTECTBEHHO-HAy4HBIX  OCHOB  H
ocobeHHOCTe! TEXHOJIOTHUECKUX
IPOLIECCOB IPOM3BOJICTBA B
XUMHUYECKON OTpaciu-
1.2. KoMneTeHUMd M WHIUKATOPbI MX JAOCTH:KeHHs, (opMuUpyeMbIX JTHCHUILIMHOI
(MoyJsieM) B mpolecce 0CBOeHHs 00pa30BaTeIbHO MPOrpaMMbl
Kon Koja unaukaropa
KOMIIETEHIIMH | KOMIIETeHIIHH
[K-1 I1K-1.3 YuuThIBa€T NpPHU NPOBEICHUN AHAJIN3a €CTECTBEHHO-HAYYHBIE OCHOBBI U
0COOEHHOCTH TEXHOJIOTHYECKHUX IPOLIECCOB INPOU3BOACTBA B XUMHUYECKOH
oTpaciu

1.3. Pe3yabTaThl 00y4yeHHs 1O AUCHUIIHHE (MOTYJIIO)
Heab wu3ydyeHuss AUCHUIIMHBI (MoOAyJsi) — QopMHpOBaHHWE MAaTEeMAaTHYECKOW KYJIBTYPHI
CTYICHTOB, OBJIa/ICHHE COBPEMEHHBIM aIlllapaToM MaTeMaTHKH JUIs JajbHEHIIEero NCIoIb30BaHUS
B JIpyrUX OO0JIaCTAX ECTECTBEHHOHAyYHOTO 3HAHUSA M AMCLUUIUIMHAX E€CTECTBEHHOHAYYHOTO
COJIep’KaHus, TMOATOTOBKA K U3YYEHHI0O M TPUMEHEHHUI0O MaTeMaTH4YeCKHMX METOJOB B
npodeccnoHabHOM AEATEIbHOCTH, K CAMOCTOSTEIHLHOMY U3YUEHHUIO T€X pa3fesioB MaTeMaTHKH,
KOTOpbIE MOTYT MOTPeOOBATHCSI TOMOJHUTENLHO B MPAKTUUYECKON U HCCIIEI0BATENbCKON padoTe;
(hopMHpOBaHKE HABBIKOB MCIOJIL30BAHUSI MATEMAaTHYECKUX METOJOB U OCHOB MaTeMaTUYECKOTO
MOJENUPOBAHUS B IPAKTUUECKOH EATEILHOCTH U HAy4YHOU paboTe.
B pesynbraTe u3yueHuss AUCUUILIMHBI (MOIYIIs) 00yJarOmUNics JOJIKEeH
3HATh:
® [pUEMBI UCCIIEOBAHUS U PEIICHU MaTeMaTHYecKu (OpMaIn30BaHHBIX 3a/1a4;
e MaTeMaTH4ecKHe METO[bl, HCIOJIb3yeMble JJsi cOopa, 00pabOTKM M aHalM3a JaHHBIX,
HEOOXOIMMBIX JJISl PELICHUS OCTABJICHHBIX SKOHOMUYECKUX 3a/1a4;
yMeThb:
e BBIOMpATH pecypchl I MOUCKa UH(popMaLKK, HeOOX0UMOM ISl pElIeHUs TOCTaBICHHON
3a/1a4u;
® HaxOJUTh, KPUTHYECKH aHAIM3UPOBATh, COMOCTABIATh, CHCTEMAaTU3UPOBATh U 000011aTh
oOHapyXeHHYI0 HH(OPMAIINIO, HEOOXOTUMYIO [Tl pEIICHUS TOCTaBIEHHOW 3a/1a4H;
® BBIABIIATH CUCTEMHBIE CBSI3U U OTHOIICHUS MEX]y U3Y4aeMbIMU SBICHUSIMH, TTPOIIECCaMU
W/ 00beKTaMH Ha OCHOBE TIPUHATON MapaurMsbl
® MPUMEHATH MATEMATUYECKUE METOIbI JJISl PEeIICHHs MPAKTUYECKUX 3a/1a4;
CTPOUTH MATEMATUUYECKUE MOICTTH MTPUKIATHBIX YKOHOMUYECKUX 3a/1a4 U UCCIIEI0BATh ATH

Coz[epmarme HHIAHUKATOPpAa KOMIIETCHIIUU

MOJEIN,
BJIA/IETh:
¢ METOJaMH MAaTeMAaTUYECKOTO aHaiMu3a, JIMHEHHOW anreOphl, NPUMEHSEMBIMH B
SKOHOMHUKE;

¢ HaBbIKAMU IPUMCHCHHA COBPEMCHHOI'0O MATEMATUICCKOI'0O HHCTPYMCHTAPUS I pCIICHUS
OKOHOMHYCCKHX 3aJa4,



MaTEMaTUYCCKUMHU MCTOJaMH PCHICHUA THUIIOBBIX OPTraHU3allMOHHO-YHPABJICHYCCKUX

3aaa4.

2. O0beM, CTPYKTYPA U cofep:KaHue AUCHUILIHHBI (MOAYJIs)
2.1. O6beM TUCHUTIUHBI (MOTYJIs1)

Buowt yueonoii pabomut Dopmul 00yuenusn
Ounasn
O0mast Tpya10eMKOCTh: 3a4ETHbIC eIMHUIBI/9achl 10/360
KonTakTHas padora: 216
3aHsTHSA JICKITAOHHOTO THIIA 108
3aHsATHSL CEMHHAPCKOI0 THIIA 108
KoncyasTanmmmn 0
IIpoMesKyTOYHAS ATTECTAIMS: 3a4ECT, 3a4eT, YK3aMeH 36
CamocTositetbHas padora (CP) 108

2.2. Tempbl (pa3aesbl) TMCHUNIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA

4acoB 1o (popMam 06pa3oBaTeIbHOI 1eSITeIbLHOCTH

Ounasn popma 0dyuenus

Bujbl yue6Hoil padoThl (B 4acax)
Ne | HaumeHoBaHue TeM Konraxias pagora
3ansaTus
n/nm | (pazaesnos) 3aHATHSA CEMHUHAPCKOrO THIA CP
JIEKIIMOHHOTO THIIA
JI Unble I13 C JIP Nnble

1. DOneMeHThl JTUHEHHON 12 0 12 0 0 0 12
anreopsl

2. DeMeHTHI 12 0 12 0 0 0 12
AQHAJIUTUYECKOU
reOMETpUH

3. DJeMeHTBI 14 0 14 0 0 0 14
MaTEMaTHYECKOT 0
aHaIM3a

4. Huddepenumanbaoe 14 0 14 0 0 0 14
UCUHCIICHHE

5. Wurerpanbaoe 14 0 14 0 0 0 14
HCUHUCIICHUE

6. OyHKIMH 14 0 14 0 0 0 14
HECKOJIBKUX
MepeMEHHbIX

7. Huddepennmranbabie 14 0 14 0 0 0 14
u pa3HOCTHBIE
ypaBHEHMS

8. Panet 14 0 14 0 0 0 14

Ilpumeuanua:

JI — nmexnmu, 113 — mpaktrueckue 3amarusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Conep:xxanue TUCHUILTHHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3jeiam) M
BHIaM padoT

Conep:xaHue JEKIMOHHOT0 Kypca

rij‘il HaumeHoBanue TeM (pa3aesioB) Conepaxanue exunonnoro kypea
1. | DneMeHTBI THHEWHOH aareOpsI Bexropsr u nefictBus ¢ HuMH. JInHeitHOE ipocTparcTBO. MaTpHIp! 1
nevicTBus ¢ HUMU. OTpeeuTeNy: TOHITHE, CBOICTBA, PUMEHEHHE.
CucreMbl IMHEHHBIX YPaBHEHU: TIOHATHE, BUIIBI, METOIBI PEIICHHIA.
JluneiHBIe OmepaToOpsl M ACUCTBUS ¢ HUMH. KBanpatnarsie (Gpopmer:
TIOHSITHS M BUIBL
2. | DneMeHTBI aHanuthyeckod | JluHuM Ha mockoctd. KpuBble BTOPOro mopsaka: MOHSTUE, BHIbI,
TeOMETPHH nipeoOpazoBanwsl. IpsiMble JIMHWUH ¥ TFIOCKOCTH B TIPOCTPAHCTBE.
3. | DnemeHTsI MaTeMaTU4ecKkoro | MHOXeCTBO: MOHSATHE, BHABL, oOmepanud Haja HUMHA. DyHKIUM:
aHanmsa TIOHATHE, BHABL, TNpHMEHeHHue. llepenensl: oOmpeneneHue, BHIBI,
MIPUMEHEHHUE. HenpepeiBHOCTB ¢byHKIIM: ompeJieeHune,
CBOWCTBa, IPHMEHEHHE.
4. | InddepenumanbHoe ncUuCIeHUE [powsBonmHas (yHKIWM: oONpeneNieHue, CBOKMCTBA, NPHMEHEHMSL.
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CgoiictBa muddepeHIpyeMbIXx (QYHKIMN: OCHOBHBIE TEOPUH H
nipaBuia. VceneioBanme (hyHKIMI ¢ TOMOIIBIO TIEPBOii MPON3BOAHOM.
HccnenoBanne GpyHKIMI ¢ TOMOIIBIO BTOPOH MPONU3BOIHOM.

HHTGI"paJ'ILHOG HCUYHCIICHUC

Merozns! nHTErpHUpoBaHusl. MHTErpupoBanne panyoHaIbHBIX Ipo0Oeii.

Wuterpuposanue UpPPaIOHAIBHBIX (hyHKIMiL.
WurerpupoBanue TpUroHOMETpHYecKHX (GyHKIWMH. OmnpeneneHHbIH
WHTETpAI. TOHSTHE, CBOMCTBA, TpuUMeHeHHe. HecoOcTBeHHbIE
WHTETpaJIbl: MOHATHE, BUJIBL, CBOMCTBA

q)yHKHI/II/I HCCKOJIBKHX
NEPEMECHHBIX

OYHKIUS MHOTHX TEPEMCHHBIX: TIOHATHE, CBOMCTBA, MPUMCHCHHE.
YacTHbIe MPHUpPAIICHS U YaCTHBIC TPOM3BOTHEIC: TOHATHE H CBOWCTRA.
IMonueie mpupameHuss u TONHBIA auddepeHnuan: MOHATHE U
CBOWCTBO. DKCTPEMYM: TIOHSITHE U CBOWCTBA.

JuddepeHnmansapie u
Pa3HOCTHBIC YPaBHEHUS

Juddepenimansapie  ypaBHEHHS TIEPBOrO  IOpSIKa:  TOHSTHE,
CcBO¥iCTBa, puMeHeHws1. [nddepeHnraibHbie ypaBHEHUs. BTOPOro 1
BBICIIIETO TIOPS/IKOB: TOHSATHE, CBOICTBA, MpUMEHEHHE. Pa3HOCTHBIE
YpaBHEHHUS: IOHATHE, CBOMCTBA, IPUMEHEHHUE.

Paner

YucroBkie psiibl: MOHSTHE, CBOMCTBA, MpUMeHeHHe. DyHKIMOHATIBHBIE
PsIIBL: TIOHATHE, CBOMCTBA, MpuMeHeHue. Papl Thitnopa u MaxnopeHa:
onpezieNieHue, CBOMCTBa, NPUMEHEHHE.

CojaepikaHue 3aHATHII CEMMHAPCKOI0 THIIA

HaumenoBaHue Tem (pa3jiesioB)

Tun Conep:xaHue 3aHATHI CEMHHAPCKOr0 THIA

DOneMeHThI JIMHeWHO! anreOpbl

113 [TpoOnemsbl st 00CYkKICHUSL:

Bekropb! U JeiicTBYS ¢ HUMU.

JIuHeliHOe MPOCTPaHCTBO.

Martpuiibl 1 AEUCTBUS C HUMHU.

Onpenenureni: TOHSTHE, CBONCTBA, TPIMEHEHHE.
Cucrembl TMHEHHBIX ypaBHEHUI: MOHSTUE, BUBI, METOMBI
PELLEHMIA.

JIunelinble onepaTopbl U ACUCTBYS C HUMU.
KBanpatuunsle popMBIL: IOHATHUS U BUIIL

Pemrenne 3anau:

JelcTBrsI ¢ BEKTOpaMU.

JelicTBus ¢ MaTpuLaMu.

IIpumenenne onpenenureneil.

Pemenue cucreM JIMHEHHBIX yPaBHEHUI.

JelicTBrs ¢ TMHEHHBIMU ONIEPATOPaMHU.

[prMeHeHne 371eMEHTOB JIMHEHHOM aireOpbl B 9KOHOMUKE.

DJIeMEHTHI AHATUTHYECKOU
reOMETPUH

113 IIpoGems! 17151 00CY>KICHIS:

JIuHMYM HA IOCKOCTH.

KpuBbie BToporo mopsiaka: MoHsATHE, BUABL, IPeoOpa30BaHMUsL.
[IpsiMble TMHUY U IIOCKOCTH B IPOCTPAHCTBE.

Pemenue 3amau:

MeTtoa KoopaAuHAT Ha TIOCKOCTH.

[IpsiMast B IeKapTOBBIX KOOPIMHATAX.

YcnoBus mapauenbHOCTH M IEPIEHIUKYIISIPHOCTH TPSIMBIX
Ha IUIOCKOCTH.

Kpussle BTOporo nopsiaka.

IIpeoOpa3oBanne  ypaBHEHW BTOpPOrO  MOpSOKa K
KaHOHHMYECKOMY BHUILY.

ITnockocTk.

IIpsiMasi TMHYSI B IPOCTPAHCTBE.

DIIeMEHTHI MaTeMaTH4YCCKOI' O
aHajIku3a

113 IIpoGreMbI 1715t 00CYKICHISL:

MHOXeCTBO: TOHSTHE, BU/pI, ONIEpaiii Hal HUIMH.
DyHKIMN: TIOHSATHE, BUABI, IPIMCHEHHE.

[lepenernsl: onpeneneHye, BUIbI, MPUMEHEHHE.
HemnpepsiBHOCTE  ()yHKIMM: — OmperneneHne,  CBOKCTBa,
NpHMEHCHHE.

Pemienne 3angau:

Ornepary HaJT MHOYKECTBaMHU.

OcHOBHBIE dIIeMEeHTapHbIe QYHKIMN U UX TpaduKm.
Bbrncnenye npeaenoB NepeMEHHBIX BENMYMH W (DyHKIMH




OJTHOM MEepEMEHHOM.
HenpepriBHBIC QyHKINTL

JuddepennmansHoe McHrCIeHIEe

113

[pobnems! mi1st 00CYKaEHNUS:

[lpousBomHass  QyHKIMW:  ONpeneleHHE,  CBOKCTBa,
MPUMEHEHUSL.

CaoiictBa auddepeHnpyemMbIX GYHKIHMN: OCHOBHBIE TEOPUH
Y TIpaBuUJIa.

HUccnenoBanne GpyHKIMI € MOMOILIBIO TIEPBOI POM3BOTHOM.
HUccnenoBanme GpyHKIMI C TOMOIIBIO BTOPOH MPONU3BOIHOM.
Juddepenman GyHKIMM.

Pemenue 3anau:

[Ipon3BoIHbIE OCHOBHBIX 3IEMEHTAPHBIX (DYHKIIHIA.
[pownsBonHbIE COXHON U 00paTHOM QYHKIHIA.
[Tpon3BOHBIE BBICIIIMX TOPSIIKOB.

[TpusoykeHre MpOoU3BOAHOM K HCCIIEIOBAHUIO (DYHKIIHIA.

WnTerpanbsHOe ncuncneHue

I13

[TpoOnemsbl st 00CYKISHUSL:

MeTo/bI HHTErpUPOBAHUSL

HHTerpupoBaHue pamoHaIBHBIX APOOeH.

HHTerpupoBanye NppaloHaIbHBIX (YHKIHHA.
HHTerpupoBaHye TpUrOHOMETPHYECKHX (YHKIIHIA.
OnpeneneHHblii MHTETpaT: TIOHITHE, CBOWCTBA, MPUMEHEHHE.
HecoOcTBeHHbIE MHTETpAJIbL: TIOHSATHE, BUJIbI, CBOMCTBA
Pemenue 3agau:

WHTerpaibl 0T OCHOBHBIX ()yHKIIWA.

Hcnonb30BaHHEe METOJIOB HMHTETPUPOBAHUS [UIS  CIIydas
HEOIpeeTICHHbIX HHTErPAJIOB.

Brraucnenye onpeeneHHbIX HHTErpaioB.

BbrunciieHre HecOOCTBEHHBIX MHTETPAJIOB.

DyHKIIMH HECKOJILKUX
MIepEMEHHBIX

I13

ITpoGneMsbl w1t 06CyXKACHHUS:

OyHKIMS MHOIMX IIEpPEMEHHBIX: IIOHSATHE, CBOICTBA,
MPUMEHEHHE.

YacTHble NpupalieHus 1 4acTHbIE TIPOM3BOJHBIE: MTOHATHE U
CBOWCTBA.

[TonHble npuparieHus 1 NoiHbIA TuddepeHInan: moHsITue 1
CBOWCTBO.

OKCTpeMyM: TIOHSATHE U CBOMCTBA.

Pemenue 3amau:

DyHKIMU HECKOJIBKHX TIEPEMEHHBIX.

Brraucnienne 4acTHBIX IPOU3BOIHBIX ()YHKIMH HECKOIBKHX
HIEPEMEHHBIX.

Haxoxnenne nonHoro auddepenimana mist GyHKIAN ABYX
U TPEX NEPEMEHHBIX.

JloKabHBIH 3KCTpEeMyM (PYHKIIMN HECKOJBKHUX MEPEMEHHBIX.

Hduddepennnansasie u
Pa3HOCTHBIE ypaBHEHHS

113

IIpoGems! 7151 00CYKICHISL:

Juddeperimanpaple  ypaBHEHHS — [IEPBOrO  TOpSAKA:
MOHSTHE, CBOICTBA, IPUMEHEHHUSL.

Juddeperimanpaple  ypaBHEHHSI BTOPOTO M BBICIIETO
TMIOPSIZIKOB: TIOHATHE, CBONCTBA, IPUMEHEHHE.

Pa3HOCTHBIE ypaBHEHUS: IOHATHE, CBOMCTBA, IPUMEHEHHE.
Pemenue 3amauq:

Pemrerne  muddepeHIMANBEHBIX  ypaBHEHHH — IIEPBOTO
TIOpSITTKa.

Pemrerne nmHEWHBIX A QEpeHITMANEHBIX — YpaBHEHHI
BTOPOTO TTOPSIZIKA C ITOCTOSTHHBIMH KO3 (QDHIINCHTAMH.
Penienue TUIOBBIX Pa3HOCTHBIX YPaBHEHUI.

Paner

113

IIpoGremb! 17151 OOCYKICHUSL:

YucnoBel€ psbl: OHATHE, CBOMCTBA, IPUMEHEHHE.
OYHKIMOHATILHBIE PSIIbL: IOHSTHE, CBOMCTBA, IPUMEHEHHE.
Psger Toitmopa m MakiiopeHa: OIpeneleHne, CBOWCTBA,
MPUMEHEHHUE.

Pemenne 3amau:

JelicTBus ¢ psramu.

PaznoxkeHne B psijI IEMEHTAPHBIX (HYHKITHIA




HccnenoBanue paaoB Ha CXOOUMOCTb.
Paznoxxenne GpyHKIMiA B psin MakiopeHa.
CojaepikaHue caMOCTOATEILHOM padoThI
Ne Conep:xaHue caMOCTOATEIbHON PadoThI
/i HaumenoBanue TeM (pa3aesaoB)
1. | DrneMeHTBI TUHEHHOH aareOpsI Crenudryeckie  CBOWCTBA  ONMEpaliil  YMHOXKCHHS — MATpHIL
Marpudnast Moziens OalaHCOBOTo aHau3a. JIiHelHast Mozes oOMeHa
(MaTpuyHas MOZIENb MEXIYHAPOJHOH TOPTOBIIHN).
2. | DnemeHTHI aHanutuyeckor | IlpunokeHus: MeTona KOOpAMHAT Ha IUIOCKOCTH. YacTHbIE ciyyau
TeOMETPHUHU o0miero ypaBHEHHs! IUIOCKOCTH. L[MnmuHapHYecKre ITOBEpXHOCTH.
IToBepxHocTH BpameHus. Kanonndeckne ypaBHEHHsS HOBEPXHOCTEH
BTOPOTO MOPSIIKA.
3. | DnemeHTsI MaTeMmaThueckoro | UucrmoBele  MHOXkecTBa.  KomIuiekcHele — umcna.  YucioBble
aHayn3a TIOCIIe/IOBAaTENbHOCTH.
4. | IuddepeHunanpHoe nCHUCTIEHUE [Tpou3BoHbIE BBICHIMX TOPSAKOB OT SIBHO 3aJaHHBIX (DYHKIIMIA.
[TpousBoaHbIE BBHICHIMX MOPSAKOB OT HESBHO 33JaHHBIX (DYHKIIWA.
[lpousBogHbIE BBICHIMX MOPSAKOB OT  (DYHKIMHA, 3a/laHHBIX
napamerprueckd. [Ipunokenne muddepeHranbHOro NCHUCISHHS K
TEOMETPHH.
5. | UnrerpanpHoe ncuncieHune I'eomeTpudeckyie MpUIOKEHHUs ONpeaerIeHHOro naTerpania. Ilnomans
wiockoi gurypel. O0beM Tena BpaieHust. [IiMHa Iyru KpUBOu.
6. | Oynkmm Heckonbkux | DyHKIMU Tpex u Oonee mepeMeHHbIX. [Ipon3BoaHas mo ayre u mo
MepeMEeHHBIX HampaBlieHuo. ['paguieHT M ero CBsi3b € IPOM3BOAHOM IO
HarpasyieHHio. KacarenpHas I10CKOCTh M HOPMaJIb K TOBEPXHOCTH.
7. | Duddepennmanbpabie u | Jduddepenumnanbabie ypaBHEHUs BRICIINX MOPSAKOB. OcoOble
pa3HOCTHBIE YpaBHEHUS pewenunst.  JuddepeHunanbable  ypaBHEHHs, HE pa3pelieHHbBIC
OTHOCHUTENIbHO MPOU3BOIHOM.
8. | Panpr IIpumMeHnenue psiioB B IPUOIIKEHHBIX BEMHCIeHUAX. [ [pubnmxenHoe
BbIUMCIICHHE 3HAueHUH (yHKUMA. [IpuOnmkeHHOe BbIMKCICHHE
uHTerpasioB. Murerpuposanue audhpepeHIraIbHbIX YpaBHEHHIL.

3. OueHo4yHble MaTepuajbl JJsl TPOBeJeHUS] TEKYUIero KOHTPOJS YCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTANMU 00YYAIOIIMXCS 1O IMCHUILINHE (MOYJII0)
[lo mucuunnuae (MOIYMIO) HPETyCMOTPEHBI CIEAYIOLIME BHUIBl KOHTPOJISI KadyecTBa
OCBOCHHUS:
® TEKYIIHH KOHTPOJb YCII€BaeMOCTH;
® [POMEXKYTOYHAS aTTECTALMsI 00YJaIOIUXCS 110 JUCHUIIITNHE (MOAYIIO).
3.1. OueHoyHble MaTepuaibl ISl TNPOBeleHUs] TeKyllel aTTrecTallid MO AUCUMILIMHE

(Moay.J1r0)

Ne | Kontpoaupyemble TeMbI (Pa3aeJibl) HanMeHoBaHNe OLICHOYHOI 0 CPEACTBA

n/n
1. | DneMeHTHI THHEWHOH aareOps YcTHBIH onpoc, KeHCHI, KOHTPOIIbHas paboTa, TeCT.
2. | DneMeHThbl aHATTUTUYECKOH T€OMETPHHU YcTHBIH onpoc, KeHCHI, KOHTPOIIbHas paboTa, TecCT.
3. | DneMeHThI MATEMAaTHYECKOTO aHAJIH3a YcTHBIH onpoc, KeHCHI, KOHTPOIIbHas paboTa, TeCT.
4. | dIuddepenmmanpHoe HCIUCTICHAE YcTHBIH onpoc, KeHCHI, KOHTPOIIbHas paboTa, TeCT.
5. | HHTerpanpsHOE HCUNCIICHIE YcTHBIH onpoc, KeHCHI, KOHTPOIIbHas paboTa, TeCT.
6. | OYHKIMU HECKOIBKUX MEPEMEHHBIX YcTHBIH onpoc, KeHCHI, KOHTPOIIbHas paboTa, TeCT.
7. | Aubdepennmanpaple 1 pa3HOCTHBIE YPaBHEHUS YcTHBIH onpoc, KeHCHI, KOHTPOIIbHas paboTa, TeCT.
8. | Paamr YcTHBI onpoc, KeHCHI, KOHTPOIIbHas paboTa, TeCT.

3.1.1 TunoBblie KOHTPOJIbHbIE 3aJaHUSI WJIU UHbIE MATEPUAJbl, HEOOXOAUMBbIE JJl OLEHKH

3HAHM, yMEHNH, HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH B NpoIecce TEKYero KOHTPOJIst

yYcneBaeMoCTH

YcTHBIN onpoc

Ne | KonTposmmpyemsie Tembl (pazaennbl) | Bompocsl k onpocy

n/n
1 | DiemeHTHI TMHEHHON anreOpbl 1. Martpuus! 1 ux Buasl. Onepanuu HaJl MaTPHLAMH.

2. Broruucnenue onpenenuTenei KBaAPaTHBIX MAaTPUIL

1, 2 u 3-ro NOpsIKOB.




3. MuHop 1 anreOpanveckoe JOMOTHEHHE 3JIeMEHTa
MaTpHIIBL.

4. Teopema Jlammaca. CBOHCTBa ONpeneNUTENCH,

BBITEKAIOIME U3 TeopeMsl Jlariaca.

Obparnas matpuna. HeoOxoaumoe u 1octatrouHoe

YCJIOBUE CYIIECTBOBAHMSI OOPATHON MaTpUIBI.

Teopema o paHre MaTpuuBbl.

Meron obpatHoii MmaTpuliel perrenus CJIAY.

Meron Kpamepa pemennst CJIAY.

Merton I'aycca pemenus CJIAY.

0. Teopema Kponekepa Kamnemu.

11. Cucremsl OJTHOPOTHBIX ypaBHEHHIA.
®yHIAaMeHTaJIbHAas CHCTEMA PEIIeHHH.

12. CoOcTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS
JIMHEWHOT 0 orepaTopa.

13. KBanpatuunsie Gopmbl.

14. 3HaKOOINPENENICHHOCTh KBaJAPaTUUIHON (DOPMBI.

o

2 ©oo0o~No

DJ1eMEHTBI AHAITUTHYECKOH
reOMETPUHI

Merton KOOpIMHAT HA TUIOCKOCTH.

IIpsiMast B 1ekapTOBBIX KOOpAWHATAX.

Merojbl 3a/1aHKs ypaBHEHUE MTPSMOM Ha MIIOCKOCTH.
YcnoBue mapauieIbHOCTH U TEPICHIUKYISIPHOCTH
MPSIMBIX Ha TUIOCKOCTH.

Yrom MeXIy AByMS PSIMBIMHU.

VYcioBue napauienbHOCTH

Y TIEPICHINKYISIPHOCTH ABYX TUTIOCKOCTEH

Yron Mexny ABYyMs INIOCKOCTSIMHU.

OKpY>KHOCTB U DJUTHIIC.

10. T'unep6ona u napabosa.
11. YpaBHEHHE IIOCKOCTH U MPSMOM B IPOCTPAHCTBE.
12. IIpocTpaHCTBEHHBIE GUTYPHIL.

DIIeMEHTBI MaTCMaTU4ICCKOI o
aHaJIn3a

© ®

IIonsiTHE MHOXKECTBA.

Omneparuy HaJl MHOXKECTBAMU.

[HonsTre hyHKITNN.

Crioco0bl 3a1aaust QYHKITHIA.

OcHoBHEIE CBOICTBa (PYyHKINH.

OcHOBHBIE dIeMeHTapHbIe (YYHKIINH U UX TPpa(UKH.
Tlpenen wuucnoBod MOCIEAOBATEILHOCTH W €0
T€OMETPUYECKUMN CMBICII.

[Ipenen pyHKIIMY B OECKOHEYHOCTH U B TOUYKE.
beckonedno wameie W OSCKOHEYHO OoIbIIHe
BEIMYUHBI, UX CBOWCTBA.

10. OcHOBHBIE TEOPEMEI O MpeAeax.

11. Ilpu3Haku cymiecTBOBaHUS IIpeena.

12. 3ameuaTensHbIE IPEEITHI.

13. Ompenenenne HEMPEPHIBHOCTH (PYHKIIUN B TOUKE.
14. Touxu pa3priBa QGYHKITHH.

JuddepennmansHoe UCUMCICHNE

wn

O N> oA~

DuU3NYECKUN, KOHOMUYECKUH U T€OMETPUUYECKUU
CMBICJ TIPOU3BOTHOM.

HenpepsiBHOCTE 11 ArippepeHnrpyeMocTb GyHKITHUH.
OcHoBHbIE IpaBuia u (bopMyIbl
g dhepeHIupoBaHus.

[IpousBoaHbIE CIOKHON U 00paTHON (YHKITUI.
IIpon3BoaHbIE BBICIINX TOPSIIKOB

PackpeiTe HeonpeneneHHOCTEMN.

®opmyna MakiopeHa.

HccnenoBanue QyHKIMH.




10.

[TonsTue muddepennrana GyHKIUH.
I'eomerpuueckuii cmbicn auddepennuana.
[Ipubnmxenue auddepeHnuana B MpUOIMKEHHBIX
BBIYUCIICHHUSIX.

I/IHTeraJ'II)HOG HCUYUCIICHUC

N GA~WN

10.
11.
12.

13.
. I'eoMmeTpudeckie TNPUIOKEHUS  ONPENEIEHHOTO

[lepBooOpa3Has ¢GyHKUMM W  HeONpeAeIeHHBIN
HHTETpaJl.

CaoiicTBa HeoNpeneIeHHOro HHTerpaa.
WHTerpaiisl 0T OCHOBHBIX (DYHKIIHH.

®opMynbl HHTETPUPOBAHUS.

Meron 3amMeHBbl IEPEMEHHOM.

Mertoa UHTErpUpPOBaHUS 110 YACTM.

[MousiTHe «HEOEPYIIUXCS) UHTETPAIOB.

[lonsiTue  ompemereHHOro  WHTErpajga,  €ro
T€OMETPUYECKUN U DKOHOMUUYECKUHA CMBICII.
HocraTounoe yCIIOBHE CYIIIECTBOBAHUS
OIIPEJIETICHHOr0 UHTErpaa.

CgoiicTBa onpeaeseHHOr0 HHTEerpaa.

®opmyna Herotona-Jleli6auma.

OcobenHoctu HCIOJIb30BaHUS METOZIOB
WHTETPUPOBAHUA [UIA  CIy4as  ONpeAeTICHHBIX
WHTETPAJIOB.

HecoOcTBeHHbIE HHTETPATHI.

UHTErpaja.

CDYHKIII/II/I HECKOJIBKUX ITEPEMCHHBIX

NS

YacTHbI€ TPOU3BO/IHBIE.

TIpousBoaHas 1o HaINpaBJICHHUIO.

I'paguent.

Juddepeniman GyHKIMA HECKOIBKUX IIEPEMEHHBIX
— OHII.

5. Maxkcumym u muanmyM OHIT.

6. HauOosnbllice ¥ HaUMEHbIIEE 3HAYCHUS (GYHKIIMH
HECKOJIbKHX MEPEMEHHBIX.

7. YCIOBHBIN 3KCTPEMYM.

8. TlonsTHE NBOMHOIO HHTETpaa.

Hubdepennmanbabie 1 pasHocTHBIE | 1. T'eomerpuueckas WHTEPIpPETAMs YpaBHEHHs Y'=
ypaBHEHUS f(x,y) u ero perieHus.

2. MHTerpanbHbIC KPHUBEIE.

3. 3amaua Komm.

4. YpaBHEHUS C pa3eNSIONIMUCS IePEMEHHBIMH.

5. Bumel muddepeHNHaNbHEIX ypaBHEHHUH TIEPBOTO
HopsiIKa.

6. Merons! pemrenust auddepeHInanbHbIX yYpaBHEHHH
HIEPBOTO TOPSIKA.

7. Juddepernmansabie ypaBHEHHS BTOPOTO ITOPSIKA.

8. JluneliHbie muddepeHIaIbHble YpaBHEHUS
BTOpPOT'O nopsiaKa c HOCTOSIHHBIMH
K03 pUIMeHTaMu.

9. Pa3HOCTHBIC ypaBHEHHS.

10. MeTtomel  pemieHMsT — JIMHEHHBIX  Pa3HOCTHBIX

YpaBHEHUI.




8 | Psamsl 1. Tapmonuueckuii psn.

2. CxomumocTb  4MciIoBOro  pspa.  IlpusHaku
CXOIMMOCTH.

3. Pampl ¢ monoxuTenbHBIMH wieHamu. [lpusHax
CpPaBHEHUS  pSAOB. [IpenenpHBlii  mpU3HAK
CPaBHEHHUS.

4. Tlpu3Haku CXOIUMOCTH psiIoB: ipu3Hak Jamambepa;
MHTETpagbHbIA pu3Hak Kormm.
3nakouepenyromuecs psasl. [puzHak Jlelioanna.
OyHKIMOHANBHBIN psil. TUMBl  QYHKIMOHATIBHBIX
PpAIOB.
7. CreneHHble psibl. Paguyc cXOIMMOCTH CTEIIEHHOTO
psina. Teopema AGenst.
Pspn Teitnopa.
Psn MakiiopeHa, Kak 4acTHBIM ciiydail psiaa
Telinopa.
10. HeoOxomgumebIit u JIOCTATOYHEBIN MIPU3HAK
CXOAUMMOCTH psiia Makiopena.
Keiicbl (cuTyanuu u 3a1a4u € 3aJaHHBIMHU YCJIOBUSIMH)
1. TTpu KakoM A 37IeMeHTHI JTMHEHOTo TIpocTpancTBa R®
x1=(3,-2,5),x2=(-4,2,1),x3=(2, -4, L) OyayT IUHEHHO 3aBUCUMbIMH?
2 JluneitHoe NpOCTPaHCTBO OOpa3oBaHO MaTpUIlAMHU, WMEIOIMMHU 2 CTPOKH U 3 cTOJOuA.
CrnoxeHue ¥ yMHOXKEHHE Ha YHCIIO 3aJaf0TCS OOBIYHBIM IS MaTpuIl criocoooMm. Yemy paBHa
pa3MepHOCTh MPOCTPAHCTBA?
3.Haiitu pa3MepHOCTb MPOCTPAHCTBA PEIICHUN OJHOPOIHOM CUCTEMBI JIMHEHHBIX YpaBHEHUH
3X1 + 2X2 + X3 + X4 =0
2X1 + 4% + 2X3 -2X4 =0
X1 - 2X2 + 5X3 - X4 =0
4. TTpu xaxoM o oToOpaxenue A : R? — R?'3ananHoe hopmyioit
A( X1, X2 ) = (2X1 + 0, 3X1 + 2X2), OyeT TUHEHHBIM OTIEpaTOpPOM?
3 -1

5. JlunelHbIN onepaTop @ 3a1aH B 0aszuce €1, €2 MaTHIICH 2.5
Haiitu 06pa3 BekTopa €1 + 2€2, B OTBETE yKa3aTh CYMMY €r0 KOOpP/IMHAT.
3 2

3 8

6. Jluneiinsiit oneparop ¢ : R? — R? 3a1an mMarpuuei :
Bextop (B, 1) — coOCTBEeHHBIN BEKTOp AJS @, OTHOCSIIUNCA K COOCTBEHHOMY 3HAUCHHIO A=2.
Haiitu .
7. HaliTu moJ0KUTENbHBIN HHIEKC MHEPIUU KBAPATUIHO (HOPMBI
f(x1,x2) = X% + 4xaxg + X2?
8. Haiitu matpuily kBagpatuyHoit Gopmbl, MoTydaeMon u3
f(x1,x2) = X% + 4xaxg + X2?
TUHEIHON 3aMeHOM MepeMeHHbIX X1 = 3Y1+Y2, X2 =2Y1 - Y2 . B oTBeTe yka3zaTh 2JIeMEeHT, CTOSIIIHMA
B IIPAaBOM BEPXHEM YTy MaTpPHUIIHIL.
JInHelHbIE NPOCTPAHCTBA
1. lokazaTh, 4yTO KaK7as U3 ABYX CHCTEM BEKTOPOB (€) u (e’) sBiseTcst 6a3ucom, HAWTH CBA3b
KOOpJUHAT OJHOTO U TOTO € BEeKTOpa B 3TUX 0a3ucax.
e g =(L2.1)., e &=[314)
g ={2, 3,3), 5 =(5.2,1),
g =(3.7. 1), g, =1, -6}

Pemenue
UToOBI TPOBEPUTH, YTO KAXKIAsi U3 CUCTEM BEKTOPOB 00pa3yeT 0a3uc, Ha/lo HATH uX paHru. s
MIPOCTPAHCTBA \%& PaHT KaXJ0W U3 CUCTEM BEKTOPOB JIOJKHBI PaBHATHCA 3.

2

© ©




1 2 3 1 2 3 1 0 0
e=|2 3 J7|~|0 -1 1 [~]0 =1 O

1 3 1 o 1 -2 oo -1
rang[e]— 3, ﬁ.(e]:l

i 5 1 1 2 1 1 0 0
e'=|1 2 1 |~D0 -1 -2 |~|0 1 0

4 1 -8 o =7 =10 o o 4

rang (e’) =3, A(e’) =4

[Mycts BekTop ¥ B Gasuce € MMeeT KOOPAMHATHI (X1,X2,X3), a B 0Oasuce € — KOOPAHHATHI
(X’1,X"2,X’3).

Torna cBs3b 3amaercs Gpopmymnoit

’

r
T ’
2 =T %2 S By
H H _— ’
. P, Xy | =T x5
» X X If
*4ore. VR i

Haiinem matpunyy T nepexosaa ot 6a3zuca e k €’.
CornacHo paBeHCTBY €’=€¢T uMeeM MaTpuYHOE ypaBHEHHUE

i s 1 1 23
1 2 1 |=(2 3 7T
4 1 -4 1 31

JUIS PEIlIeHUs KOTOPOTO MOCTPOUM MATPHILY

15 7 5
el=| 5 -2 -1
io-1 -1

Janpiie nmeem:

~18 7 5%3 5 1
T=ele'=| 5 -2 —1|1 2 1 |=
3 -1 -1)l4a 1 =&
-27 =71 -4
=l 9 20 9
4 12 8

Hrak,

%Y (=27 =71 41y (x
nl=l % 20 9 ||
% 4 12 8 A

x =—<x =7 1x —41x,

Xy = 9x] +20x] + 9xg,

xp = dx] +12x5 +8xf

2. Haiit pasMepHOCTH U 0a3UChl CyMMBI U NIEPECEUEHUS TOAIPOCTPAHCTB

Li=<ai a2, a3>u L=< b, by, b3>, ecnu :
ar=(1,2,1-2)7 bi=(1,1,1,1)7



a2=(2,3,1,0)"T b.=(1,01-1)T
az=(1,2,2,-3)T bs=(1,3,0-4)"7

EBKJINI0BBI NPOCTPAHCTBA

3. B eBkin10BOM TIpocTpancTBe R® HaiiTH yron Mexk 1y BeKTOpamu

a=(3,-5,1,5,2) ub =(4,0,-4,4,1).

4. B eBKJIMIOBOM MPOCTPAHCTBE HAWTH KOCHUHYC yrila MEXIy BekTopamu a u b, eciu [lall = 3,
b1 =1 w11 a—3b11? + 11 2a+ 2bn? = 60

5. Jlokxa3ath, uYro IIO0YI0O OPTOTOHAIBHYIO CHCTEMY HEHYIEBBIX BEKTOPOB EBKJIHMOBA
IIPOCTPAHCTBA MOKHO JIONOJHUTH /10 OPTOrOHAIBHOIO Oa3uca 3TOro NpoCcTpaHCTBa.

JIuHeiiHbIe onepaTopsbl

6. Haiitu coOcTBeHHBIEC 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI

JIMHEIHOT0 oTepaTopa, 3aJJaHHOTO B HEKOTOPOM Oa3uce MaTpuueit

0 10
-4 4 0
-2 10
Pemenne
3anuiineM XapakTEpUCTUUECKOE YPaBHEHUE
-1 1 0
-4 4-12 0=

A - ZE_]-2 1 -2 (- 272=0

Kopenb ypaBHeHHs A = 2 UMEET KPAaTHOCTh 3 U SBJSETCS COOCTBEHHBIM 3HAYCHHEM JIMHEHHOTO
orepaTopa.

KoopaunaTsl cOOCTBEHHOTO BEKTOPa, OTBEYAIOIIEr0 COOCTBEHHOMY 3HAUEHHUIO

A = 2 naiinem u3 oguopoanoit CJIAY (A — AE)- X=O mpu A = 2:

-2X1+ I+ 0x3 =0

AX1+2X%X2+0x3=0

-2X1+ IX2+ 0x3=0
BrruepkHyB U3 CHCTEMBI BTOPOE U TPEThE YPAaBHEHHUSI, IPUJIEM K YPABHCHHUIO
-2x1+x2=0.
Panr maTpuipl cuctemsl =1, BeIOMpaeM 0a3WCHON HEM3BECTHOM X2, X1 M X3 OyyT CBOOOIHBIMHU
"HensBecTHBIMA. Pentenne CJIAY Moxer OBITh 3alMCaHO B BUJIE JIMHEWHON KOMOWHALINY JIMHEWHHO
He3aBUCHUMBIX BekTopoB X = o (1,2,0) + B (0,0,1)
Bexkropsr el= (1,2,0) u e2 = (0,0,1) mopoxmaroT cOOCTBEHHOE MOIANPOCTPAHCTBO OIEpPaTOPA.
JIro60¥i HEHyNEBOI BEKTOP ATOTO MOAIPOCTPAHCTBA SBISETCS COOCTBEHHBIM BEKTOPOM OTlepaTopa
A, oTBevaromuM cOOCTBEHHOMY 3HaYCHHIO A =2
7. HaiiTu pasmepHOCTH U 6a3HChl CYMMBI H II€peCeYeHUS TOIPOCTPAHCTB
Li=<ai, ay,a3>u Lo=< by, by, b3>, ecnu :

aa=(1,21"T bi=(2,3,-1)"
a2=(1,1,-1)T b,=(1,2,2)7
a3=(1,3,3)" bs=(1,1,-3) 7

8. Paznoxure BCEKTOD X Ha CyMMY JIBYX BCKTOPOB, OJJUH U3 KOTOPLIX JIC)KUT B IMIOATIPOCTPAHCTBC,
HaTAHYTOM Ha BCKTOPLI di, dz, a3 ,a Z[perfI OPTOT'OHAJICH K 3TOMY IMOAINIPOCTPAHCTBY.
X =(3,5093)7
a=(1,111T 2=02-1,11T as=(2,-7,-1,-17
9. Haittn CO6CTBCHHBI€ 3HAUYCHUSA U CO6CTBCHHBIC BCKTOpa MaTpHIl:

10



11 1 1

5 6 -3 0 2 1 2 5 -6 1 1 -1 -1
-1 0 1 -2 0 3 4 6 -9 1 -1 1 -1
2) 1 2 -1 6) -1 -3 0 B) 3 6 -8 r) 1 -1 -1 1

10. /Inst 3amaHHO¥M MaTpHIBl JIMHEHHOTO Oreparopa HalTH 0a3uc U3 COOCTBEHHBIX BEKTOPOB U
COOTBETCTBYIOIIYIO €EMY AUArOHATBHYIO (OPMY MaTPHIIBIL.

0100
1 000
0 001
0 010

A=
11. JIuneliHbIit oniepaTop ¢ MEPEeBOUT BEKTOPHI a1, 82, 83 COOTBETCTBEHHO B BEKTOPHI D1, D2, D3,
Haiitu maTpuiry oneparopa ¢ B ToM ke 0a3uce, B KOTOPOM 3a/IaHbl KOOPIMHATAMH BCE BEKTOPHI:

a1=(1,2,-3)7 a2=(0,1,2)" as=(1,0,4)"

bi=(1,11" b.=(1,2,1)" b;=(0,1,1)T
Keaaparununsie ¢popmbl
12. TIpeoOpa3oBaTh K CyMMe KBaJpaToOB KBaJIPAaTUIHYIO (HOPMY M BBITHCATH MpeoOpa3oBaHUE
KOOpAMHAT
X12 + 2X1X2 + 2X2° + 4XoX3 + 5X3?
13. IIpeoOpa3oBaTh kK KAHOHUYECKOMY BUIY KBaIPAaTHUHYIO GOpMY

X12 + 2X2% + 3Xg% - 4X1X2 - 4XoX3

1. HaiiTi MOZYJIN B apI'YMeHTHI CAeYIOMHX YHCe:

a)i; 6)—83; 8) 1 +i'%%; 1) *% + i—? ;A % ;€) (—4 + 8i)%
(1+i)®
2. Jorasars 7| =2}, z+ 7 = [5]¢, arg (2, - 2,) = arg 2, +
+arg z,, arg:_; =argz, —arg z,.
3. IlpefcTaBUTs: B TPHTOHOMETpHUECKOH (hopMe clienyio-

muel{ncna:a)zl=2«/-3- +20;0)2,=1+i;B)g;=1~ J§£;
P)z4=i;,u)z5=5.

Beraucnuts:
n+l
i n?+1
Va) lim !

e, n--1"

nf+2

a) lim(\/n2 +n —-\/n2 —n);

n — ool

tg

3. lim
a—0

. , l‘ . 3”
1 +singcosday ™ °
1+ sinz cos 2z '

r
42
8. }]_,I% \/,ffln(m +2) +sin(4 — x?) cos ; i_ o

11



Ipumep 3. Ipy vakux suaueHuax A u B pyExnua

—~2sinx, xS—E,
2
flx)= ASinx+B,—g<x<g, HellpepuIBHa?

T
cosx, x=—
2

Hatirn ﬂpunnno,unme clenyonEX hyHKIEHET

1 a)y-= 5:2-~ -34x; s)y—?“'{‘*"r_
7!%?—&]
B)y= P .

Lwe y T \arvein wp

Haiitu mponarogHEle q:ynxnnn, 3aAaHHBIX OApaMeTpIiec-
KH:
d.x=e;y=1igt;

15.x =8 _;2 ,y =cost.

Haiitw nponssoguble hyRKIHi, 3aaHELIX HEABHO:

16. x +y— ev = 0.

17.sin(x2-y) -y =0

18. [loxasats, uro ypagpaerHe i = x* + 3x onpefender of-
HOZHAYHYIO pYHKLI0 X = x(y) 1 HAKTH ¢e mpoUsBoARYIO.

Hatiti qudibepeRnuais GyHKIEWA:
19.y= ¥x® -In(1 - 5x).

sin3x +1

20.y= .
cosfx—1
Hailitu nponssogasie ¥ udgepeHLUAAIR] BTOPOTOG HOPSIKA,

1
1.y= inl —
2Ly arcsm[ "

22, y = Z-etex,
" 8. Ucnoawsys npasuaa Jlonnrans, HaiiTi clexyolgue
Hpexensl:

tgx -1 In(sin x}

a) lim ——— 6) ) x—H-O In{(sin 2x) ;

x_,: cos2x
IIpumep 7. PasnokuTs cienyromue GyHKIHA 10 GOpMyJiam
Teitsiopa 1 MakjiopeHa B OKPeCTHOCTH 3aJaHHBIX TOUEK:
a)y=x%+3x2-2x +4; x,=-1;6) y = tg x; x, = 0 (pop-
MyJia 3-ro IOpsfKa); B) Y = e='"l »x,=0 ((popmy.na 3-ro mo-
pPARKAa).
1?’ HajiTz npoMesXyTKH MOHOTOHHOCTH CIeXYIOMIHX GyH-
KIHii:
ayy=x +cos x; 6) y = x%e*; B) y = x — In(1 + x).
13. HajiTy sxcTpeMyMbr Gyuriaii
2
a)y=—x 3x+2;6)y=e’sinx;
x2 42241
14. HaiiTy TOYKH Neperufa H WHTEpBAALI BRIIYKIOCTH

q)ynmum'
4

X . 2x 2x-2?
ayy= -5 ;6)y—arcsin——;B)y=2¢ .
)y PPPY )y_ esin =7} )y
15. HaliTi acHMIOTOTE! rpadMKoB GyHKIMiL:
3 1
Dy =2y m (et 2per
Cxf-x+l

16. HafitTn HanGoAblHe H HAXMEKbIIAE SHAUSHAA QyHK-"
it Ba OpOMesKyTKaX:
) ri-x+1 [o; 13;
a)y= "5 ";X€
-2 4x+17 !

6)y=2tgx—tg2x;xe[0;§].

IIpumvep 1. Hajita obaacry onlpegenenus dpyHKINE H N306-
Pa3HTL MX rpadQHuYecKm:

8)z= Vi-x% +y’ ~1;6)z=—12—;

1-x°- y'2
HairTu yacrHble EPOMSRO/IHELE U YaCTHBIE tudibepeHnanb
2
9. w = (sin x)*. 10. 2= sin*y— .

12



HaiiTu npousBojiHEbIe CIOKHBIX QYHKIIHHA:
14. 2 = f(x + y ; xy).
15.z=sinx-lny,x=t3 y=e".
HailTi nponseofHEYIO hYHRUAH N0 3aHaHHOMY HANpABIE-

MHIO BeKTOpa AB 3aflagHOIt ToOuRe A:
17. w=e=+W+3; A (1; 13 1); B(2; -3: 4),

HajiTn mpousBogHYIO pYHKUMHM, 3aJaHHON HesABHO:
23. 2:’:24-{] -y= 0. 24. Sin(x2 + yZ) —x—y= 0.

Ha#mn cTaunoflapHme TOYKH, TOYKH IRCTPEMYMA I 3KCT-
peMyMBI GYHKITMHA:

z=x'+yt— x* - 2xy— 2

4. z=xy - In(x®+ y?).

8. z = e2**%(8x2 - 6xy + 3y7).

HafiTu narGoabinye H HAUMeHbIIHe 3HaAUeHHA QYHKITHIE:

2
G.z= eV (2x% + 3y?) B kpyre x2 + y2 < 4.
T.z=x>—xy+y®,ecnufx] + |yl 1.
Ha#iTi TOUkHy yeAIOBHOIO DKCTPEeMYMAa M 3SHAYEHHA YCAOB-
HBIX SKCTPeMyMOB byHKOuMiI:
B.z=x+y,ecam x>+ y2=1,
9.z2=x2+yt,ecmux+y=1.

B3ate nnTerpanst

1. I(x —41)3 dx 2, Jlg\[;;jaidx

x

J.—g‘tz—xz‘ 4 Ict *xdx
et g
dx dx
5'j‘sinz::ocusz::c Q'J-4—5x
7. [0 +30? dx s [-2
x-lnx
et dy dx
’ J‘ cos® x 10. J 82
J’ dx dx
e 12 ga
_dx cosx-sinx-dx
s T 14. }'————“sm‘i .
15 _[ dx 1, {228,
EREY i1 ™
dx dx
17, 18. [—&*
'|.J4—3x—x2 Ie"(1+e-=)
19. .[ez"'cos % dx 20. J-lnxdx
21-Iarcth; dx 22, J-ey; dx

1. Beruuciauts

1
5. j arctg x dx
0

" dx

& o |

1+sinx

2

6. | e** sinBx dx

o Sy

1

8_" dx
T2 x?+6x+10

HafiTi niomaay nI0cKHX GUryD, OrpaHHYSHHLIX JIHHE-

AMH:

n
1.y=tgx;x=0;x=z;y=0.

z
2 y= {x '
(x-2)%,

0sx<1;

1gx<2,

u oceio Ox,

l.PaCCMOTpeTB CXOAUMOCTb UHTCT'PAJIOB
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1
1 = 1
x
1. !%—-dx. 2, z{xz —
3. jx dlix . 4. Tarctgx dx.

BeluncauTs JROMHEBIE HATETPANH 10 NPAMOYTOIBHON 06-
mactu Pt

dxdy
3. [[— . 0<x<1;0<y<1.
-[J(x+y+1)2 * y

4. ‘szye”y dedy:0<x<1;0<y<2,

I/Ismemm, HOPHAOK WATeTPAPOBAHAA

e Inx
5. Idx _ff(x,y) dy. 6. Idx J.f(x;y) dy.
Eal) 10
4
Broiuneaurs HHTE¢TPAAbL )
8. '[J.(x +y)dx dy, P — 06aacTh, OTpaHRUeHHAS KPHBEIMH
P
¥=2xx+ty=4;x+y=12.
KparHble wuHTErpansl: ABOMHBIE WHTEprajabl, TPOWHBIE WHTEPrajibl, CBOWCTBA KPATHBIX
WHTETPAJIOB.
CBeneHne IBOMHOIO HHTETpalia K IOBTOPHOMY OJHOKPATHOMY.
3ameHa MMepEMEHHBIX B KPATHBIX MHTErpAJIax: Nepexo] OT I€KapTOBOM K IMPOU3BOJILHON CUCTEME
KOODPJMHAT, IKOOUaHbI Iepexo/ia K HUINHIPUIECKON U K CeprHuecKol CHCTEMaM KOOPIUHAT.
BrluncinTh Kpnnonnneﬁnme NHTerpaJjbl HEPBOTO pOofa:

1 I(x+ ) ds, I'— xoATYp TpEyronNsHUKA ¢ BeplrHaanu (0; 0);

r
(1; 0) n (0;1);
2. j(xz +y%)ds, I — wpunadg x = a(cos ¢t + ¢ sin 1),

T
BBIYHCIHTD KPHBONHHel{Hble HHTePAJIEl BTOPOrO POAAa!

5. I(ny—l) dx + (x%y + 2)dy, I'— gyra snnuunca

r
x =cos ; iy = 3 sin t, nexamnaa B 1-if 4eTBepPTH.
6. j(2xy-1) dx + (2% + 2)dy, ['— nyra napabos:

13. BerasieainTh nOBEpXHOCTHBLH HATerpaz 1-ro poga

dpD
”——2 , Pie D - noBepXHOCTL TeTpasgpax+y+z<1,
5 A+x+y)
x20,y20,220.
14. BeIUMCIHTh NOBEPXHOCTHBI HHTETPAT BTOPOro posa

Hx dydz+ydzdx+zdxdy, rae D - BHemH A ¢Topona cde-
5 :
pBI £% + Y2 + 2t = a2,

I/Iccnenbkaﬂ: CXOAUMOCTD ;;smon, NpUMeHAd ﬁbnanaxn
CpaBHeHU A (MJIM HeoOXONUMEIH IpU3HAK):
8.1-1+1-1+ .. +(C1)y1+...

_2_34 n+1

14



C nmomomsio npuanaka Jarambepa NCCiAeZ0BaTH CXOLH-
MoOCTh DAJOB!

12 i1.8,.8  Zn-1
"J2 o2 a2 T (J§
+o0
& -1 3
13.2 t 14‘%2“(2“1)'
=1

C nomomgsio npusnaxa Kourn ucenefoBaTh CXOAUMOCTH
pSA0OB:

oo n oo 2n-1
n+1 n
17. Z(zn-lJ : 18. Z(3n_1] :
n=1 ] o n=1
HCCJIGJIOB&TI: CXOANMOCTS CHeAYIOINHUX 3HAKOIIEPEMEHHBIX

panoB. B cayuae cxogumocTH McC/Ie/loBaTh Ha abCoIOTHYIO U
YCJOBHYIO CXOXHMMOCTbD.

1" 3 (—1)"‘1
212271 - 22.2-—-—“\/; .

Ipwmep 1. OnpegeniTs HHTEPBAM CXOAUMOCTH paAa U Uccie-
JOBATh CXONMMOCTE €r0 Ha KOHLAX UHTEpBaNa:

i %! _q x x2 x8
n-1 +
foparfl -n

3.2 323 3-”

S S

1, PasnoxuTs B pag @ypee NepHOAHYeCKYIO (PYHKIIHIO ¢
neprogoM 27 (I = 11), KoTOpAs ollpefeseHa CAEAYIOUINM 06pa-
30M:

f(x)=—-xnpn -2 <0,

flxy=xnmpu 0 < x <7, 7. e. f{x)=]xl.

KonTposabHbIii padoTa
Kontponbnas padoTta Nel
Brrunciuts

2432+ Tz+5
1. lim 5 .
w——1 e —x—2

a2 2
L lim 870 T GE0
n—oo (5 —n)? — (5 +n)?

1. lim —hl(l T sin 2$) .

z—0 sin 3z
R - |
1. lim
z—1 Ingx

KonTtponsHast padota Ne2

T
1. lim (THQ) ,
n—oc \n —1

1. BpIUUCTUTH NPOU3BOAHYIO (PYHKIMH

. 0) cos2x
v =(1+x%arctg x v

a)

1-sinx

15



2. Haiitu npou3BoaHYIO Y
y=t*4t x=1t*-2t

3. Haiitu muddepenunan Gpynxkunn
. T
V=sm Sx-l—cosg

4. WccnenoBath (QyHKIUIO M IOCTPOUTH €€ TpaduK

KonTponsnas pabora Ne3

Yononns 3a0A4. Hadmi npouasodnste 2, u z, Fywruun 2 = z(w, v},
ede uw=ufw,y) uwv=uvixy).

3. z=u", % = sin, v = COS Y.

Yomonud 3aa4. Hadimu npoussoduvie dyrmyuti y = y(x), sadarnnte _
] (), A, 7+ y = eTY.
HEAGHO YPOEHEHURMY.

YcaoBUA 3aAAY. Halitwn nponssoaryo Gyuxuun w(z, y, 2) B Toaxe A
[0 HANPABRJIEHWH) K TOMKE B

5. u= /zy+v9— 22, A(1,1,0), B(3.3,-1).

e A AL o , - ] - ) - 4
YCIoBua 3A044. Hadlmy cmayuonapisie moukt 3adaniste gyt 3. = :L.Z _ Z;r:y + 2y2 + Q.
© uceaedosams UL TapaKmep.

KonTtponsHas padota Ned
BbranciuTe MHTETrpalthl

x3-17 sin 3x
1. fx2—4x+3 dx 2 fcosz 3x
3x cosx

3. f(3x + 4)8 dx 4, fmdx

5. f1+ln(x—1)dx

x—1

KontposnbHas padotaNe5
1. BoruncnuTh onpeaeneHHbIA UHTETpall:

0

2 . - r-dx
a) /(T - ‘IT) sin 2xdr 0) / m

0 ~1/2

2. Bpruucnuts miaoniaap GpuUrypsl, orpaHuueHHON rpadukaMu QyHKIUI:
2 2
y=4—-x, y=xa" -2

3. Brrumciauthb JUIMHBL OYT KPHUBBIX, 3aJaHHBIX YpPABHCHUSIMU B HpHMOYTOHBHOﬁ CUCTEMC

KOOp/IMHAT.
2 Inzx L peo
Y= =g = =S

4. Bprauciautbh 00beMbI T€J1, 00pa30BaHHBIX BpalleHHeM (GUTyp, OTpaHUYEHHBIX TpaduKaMu
¢ynkuuit. Ock BpaleHus Ozx.
) y=-—a"+5x—6, y=0
) y=2r—2>, y=—-2+2 =0

16



5. Beruncnuth HeCOOCTBEHHBIM UHTETPAN UM YCTAHOBUT €0 PACXOAUMOCTD:
[ ey 60 [ —
o (x +3) o ¥1-x3

KonTpomasnas pabora Ne6
1. HaI/ITI/I CyMMY psiaa

a) 1 noyogn
z (3n —2)3n + 1) z T 1o

2. Uccnenosats psig HA CXOI[I/IMOCTI)

a) _ an
ZswZE
PXE Z DD
3. Haiitu oOimacts CXOJIMOCTH psijia i
’ Lew o yee

Ilpumep 1 HaliTu cuity TATH COCTaBa C PyAOM IO MCTEUYEHWH BPEMEHHU t MMEIOUIEr0 HAa4aJIbHYIO
CKOpOCTh V0, JABHUraroLIerocss ¢ yCKOPEHHEM MNpSIMONpPONOpPLUUOHAIbHBIM cuiie Tsru F=b-kv u
00paTHO MPOMOPIIMOHATILHEIM Macce cocTaBa ¢ pyaoi. Eciu B HauanbHBIM MOMEHT BPEMEHH NPH

t =0 cua Tsru onpenensercs BeipaxkenneM F(t)= FO=b-kvO0.

A CKOpOCTh JBIDKCHHSI COCTaBa C pymoil siBisiercss (yHkiuei Bpemenu, T.e. V= V(I), a ero

YCKOpEHHE onpeaenserca 2-M 3akoHoM HrproToHa
v F

dt m , rie F=b-kv.

[Toaromy nuddepennnanbHoe ypaBHEHUE UCXOAHON 3a1auu OyeT UMETh BU:

dv_b-kv

- m ()

Paznenss INEPEMEHHBIC B 3TOM YPaBHCHUU, ITIOJIYYUM YpaBHCHHUE C pa3saCICHHBIMU IIEPEMEHHBIMU
dv  dt

b—kv m ,

Wurterpupys kotopoe, Haiinem obiee perieHne ypaBHeHus (*)

Lhb-ki=ttic  t=—Thjp-kj+c
k m WK k (*%)
B perenun (**) ynoBieTBOpUM HadaIbHOMY ycioBuio — V(0)=Vo.

0=-"hp-ky+C  C="ino-ky)
k = k

[ToacraBuB HalifeHHOE 3HaYeHWE MOCTOSIHHON C B oOlee perieHue (), MOTy4uM pelleHue

3agaun Komu:

m m
t:—?|n|b—kv|+?|n\b-kvo\
1501051

b—kv,
b—kv

R

t="n
k

—{F, =b—ky,, F=b—kv}=%ln

Taxkum 00pa3oM, HCKOMYIO CHITy TSTH COCTaBa C pPyIoil B 110001 MOMEHT BpeMeHH, HaiineMm u3



MOCIIEIHETO PAaBEHCTBA, M30aBUBIIMCH B HEM OT JIoTapudma
k k

LN LY L NPT IS Fem

m F A
Ipumep 2. PaccMOTpUM BEHTHIIAIMIO 326051 06beMoM V(M®), B KOTOpPOM B HpoIiecce IPOBeIeHHS
paboT HAKAIJIMBAIOTCS BpEIHBIC Ta3000pa3HbIe BhIICICHHS B KomudecTBe Z B 4ac. [Tycts oOMeH
BO3/yXa B TeueHnH | gaca coctasnser M (M3/4), mpuueM MPUTOUHBIHA BO3IYX CONEPKUT BPEIHbIE
BellecTBa B KOHIEHTparuu 4 Ha 1 M°. TpeGyercs Haiith koHuenTpanmio Z (Ha 1 M%) BpemHbIX
BblJENICHUI B 3a0oe uepe3 BpeMs t mocie Hadana paOOThl, €CIM HadajlbHOE 3HAYEHHE ITOU
KOHLIEHTpALUHU (OCTAaTOK 3arpsi3HEHUH OT MPebIyILEel CMEHbI) cocTaBiseT Zo.
A 3a manblii mpoMexyTok BpeMeHn df KOHIIEHTpaIWsl BPETHBIX BbIJICICHUI Z yBEINYUBACTCS HA
dZ. CrnenoBarenbHO 00Iee KOJMUYECTBO BbIACICHUI coctaBuT VJZ m oHO OyaeT coCTosITh u3
BBIJICJICHUH, TIPHHECCHHBIX MPHUTOYHBIM BO3AyXOM - uMdt, u BbIIETICHUI 00pa30BaBIIUXCS B
nporiecce paboThl - Zdt 3a BEIYETOM KOJMUYECTBA BPEIHBIX BBIICICHHUN, KOTOPOE COIEPKAIOCh B
U3BJICYCHHOM U3 32005 3a BpeMs dt Bo3myxe. [IpennonokuM, 4To 3a MaJiblii MPOMEKYTOK BPEMEHH
dt u3MeHeHne KOHIICHTpAIIMK BPEIHBIX BbICICHUI paBHO — ZMdt. CrieioBaTenbHO, ypaBHEHUE
BEHTUJISIIUM 320051 UMEET BUI:

dz 1-M 7 LM

VdZ = pMdt +Zdt—-ZMdt |, dt v Y,

[TonyyenHoe ypaBHEHHE SBISETCS JTUHEHHBIM HEOJHOPOJHBIM ypaBHEHHEM, KOTOpoe Oynem
pemaTh UCnoJib3ys cpasy dhopmyny obmiero pemenus (1.51):

1-M 1-M 1-M 1-M
[t M = at =t M V -t
z-ev o Mgy g | e v oM Yoy
Vv Vo 1-M
501041
1-M
Tt M
7 = Cle \% _'u_
1-M
Z(0)=2, Ny
YoBieTBopsisi HayalbHOMY YCJIOBHIO , OIpENeIuM 3HA4Y€HUE MPOU3BOJIBHOMN
M M
7,=C, - = =z7,+2
HOCTOSIHHOM 1-M 1-M . Takum 06pa30M, OKOHYATCJIIbHOC PCHICHUC
HUCXOJIHOM 3a7a4uil UMEEST BUL;
1-M 1-M

M
Z=72pV +——eV -1

1-M A
Ipumep 3. Haiiti crity TSATH cOCTaBa ¢ pyIod MO UCTCUYCHUH BPEMEHH { MMEIOIIEro HavalbHYO
CKOPOCTh Vo, JIBHTAIOIIEr0OCsS C YCKOPEHHEM MPAMOIPOIOPIHOHAIBHBIM cuiie Tard F=b-kv u
00paTHO MPOTOPIMOHAILHBIM Macce COCTaBa ¢ pyaoil. Eciii B HayabHBIi MOMEHT BPEMEHH IIPU
t =0 cuna Tsaru onpenensercs Beipaxkennem F(t)= Fo=b-kvo.
A CKOpOCTH JBHIKEHMsS COCTaBa C pyaou sBisercs (yHkimedl Bpemenu, T.e. V= V(t), a ero
YCKOPEHHE OIpeesieTcst 2-M 3akoHoM HproToHa

_dv_E

2 dt m rpe F=b-kv.

[Tostomy nuddepeHnrambHOE ypaBHEHUE UCXOAHOM 3a/1aun Oy/1eT UMETh BUJ:

dv b—kv

dt m ) (D)

PaSI[CJ'ISIH MNEPEMCHHBIC B 3TOM YPABHCHUH, ITOJTYIYHUM YPABHCHUC C PA3ACIICHHBIMU IIEPECMCHHBIMU
dv dt

b—kv m

Wurerpupys kotopoe, Haiinem oOiee pemenne ypasHeHus ()
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Sk tC ) =TI

M (UD)

B pemenuu ([][) ynoBneTBopuM HavanbHOMY ycinoButo — V(0)=Vo.
G:—r;ﬂb-l—gﬁoqé: C —Z_:] o<y,

[ToncraBuB HaigeHHOE 3HaueHUe NocTtosiHHOM C B obmiee pemienue ([ [), mogydyuM pelieHue
3amaun Kommu:

Takum o0Opa3oM, HCKOMYIO CHIIY TSTM COCTaBa C pyAOd B JII0OOH MOMEHT BpPEMEHH, HailJileM u3
MIOCJIETHETO PAaBEHCTBA, N30aBUBIIMCH B HEM OT Jorapudma

— —

.A

Ilpumep 4. TpybompoBoa TerioBor maructpanu (muamerp 20 cM) 3alUIICHHBIA H30JISIUEH
tommuHOW 10 cM oTarumBaeT pabouee MOMENICHHE TPH ITOM Temmeparypa Tpyosr 160°C, a
BHemHero ee nokposa 30°C. OnpenenuTs pacnpeeeHue TeEMIIEpaTypbl BHYTPHU U30JISLINH, €CITU
ko3 dunuenT TermtonpoBoaHoctd K = 0,00017, a Takke KOJIMYECTBO TEILIOTHI, OTAAaBaeMOi 1 M
TpyOBI.

A Eciu Teno HaXoaUTCS B CTAlIMOHAPHOM TEIJIOBOM COCTOSIHMM M TeMrepaTrypa 1 B KaxJI0H ero
TOYKE ecTb (YHKIHS TOJbKO OJHOW KOOPAMHATHI X, TO, B COOTBETCTBHHM C 3aKOHOM
TEII0NpoBoJHOCTH Dypbe, KOJIMUECTBO TEIJIOTHI, HCITYCKaeMOe B CEKyHy OyaeT paBHO

dT
—=C

d>< (1)
rae A — K03(hGHUIHMEHT TEIIONPOBOAHOCTH, a IUIONIaah CedeHUs Tenaa S(X) ompeaesseTcs Imo
bopmyie
S(x)=2xnxl,
rzie x— paauyc TpyoomnpoBoaa, | — amiHa TpyOsI, Clea0BaTebHO, ypaBHeHHe (1) MOXKHO 3amucaTh
B BUJIE

s Y
A >< C

HIIN
T
2P Le
dx (2)
Paznensist mepeMennbie B qudepeHInaibHOM YpaBHEHNH (2) TOIydrM
QO d:
d =
2Abzx< ©
IIo YCJIIOBUIO 3a1a491 HCO6XOI[I/IMO OMPCACIIUTL paCIpCACIICHUC TCMIICPATyPbl BHYTPU U30JIALIUHA.

[TosToMy cHauana jeByro 4acTh ypaBHeHus (3) unterpupyem B mnpezaenax ot 160°C mo 30°C, a
IIpaByIO 4acTh MHTErpupyeM B npenaenax ot 10 go 20 cm.

30
-
160 ZLI

19



[Tocne unTerpupoBanust ypaBHeHus (3), HAX0AUM

T| =30-160= - Q nx}) =- Q 2
160 0,00017-24 ™ 0,00017-2A @

3aTem, MPOMHTErpUpyeM JieBYyl0 4acTh ypaBHeHus (3) B mpenenax ot 160°C no HekoTopoi
TeMIieparypsl 7, a mpaByro 9acTh HHTErpupyeM B ipeaenax ot 10 no x cm. [locne uaTerpupoBanus
ypaBHeHus (3), HaX0AUM

fdtT:-ix%-

160 2/1721 10 X
T -7-160=—— 2y =—— 2 o
160 0,00017 - 2 10 0,00017 - 2 5)
Pa3nenuB nounenHo ypaBHeHue (5) Ha ypaBHeHHE (4), TOTYyYUM
T-160 In0.1x
—130 In 2

W3 3T0oT0 YypaBHEHMS ClIEyeT, UTO 3aKOH PaCIpeeieH s TeMIIepaTypbl BHYTPU HU30JISIUH OyaeT
UMETh BH]T

T =591,8-4318In x

Kpowme Toro, o ycnosuio 3ajaun He0OX0IMMO OTPENEIUTh KOJIUYECTBO TEIJIOTHI OTAaBaeMoi 1
M TpyObI. [To3TOMY JU1s1 TOTO, YTOOBI BHIMOJIHUTD YCIOBHE 33/1a4l HEOOXOAUMO U3 ypaBHEHHUS (4)
mpu | = 100 cm BeIpazuts Q 1 paccunTaTh €r0 3HAUCHHE

o_130:0.00017-2:7:100 _130-0.00017:2:314-100 _ /e
In 2 0,69315 A

Ilpumep.5 Kycok pynHOU Macchl m MajiaeT B PyIOCIYCK MO I€UCTBUEM CHIIBI TSKECTH, TPU 3TOM
BO3JIyX OKAa3bIBAET COIPOTUBIICHHE, MPOMOPLUOHAIBLHOE KBaJpaTy cKopocTd mnajenus. Haiitu
3aKOH JIBUKCHHS KYCKa.

A Ilycts S — paccrosiHue, npoiinenHoe Tenom K MomeHTy t. Torma nBukeHue onpeaensieTcs
ypaBHEHUEM

s dj
rw:rn‘%
dt (@

KOTOPOC MOIKCT OBITE MMpeaACTaBJICHO B BUJIC

cb >
mM- =g’
dt (1)
ds
v=—
I'/I€ CKOPOCTh dt . HuddepenunansHoe ypaBHeHue (1) sBisercs ypaBHEHHEM
Puxkkaru.
Pazniensisi B HeM nepeMeHHbIEe, UMeeM
md

AL BT
Mg’
HJIN IIOCJIC COKpaH_[eHI/I}I HCBOI>'I qacTu paBCHCTBa Ha m
o
— —df
k
g—

m
20



HHTerpupys 310 paBeHCTBO, I10JIy4acM
cb
¢
K
g— 7
)

JIist BBIYMCIIEHUS] HHTErpasia B JIEBOW YacTH ypaBHEHUS (2) IPUMEHSIEM METO]I HEOIIPEIeICHHBIX
KOA(QQHUIIMEHTOB, ¥ TOTJa

‘-czb' F—/st:l == x
S

OTtkyna
A—-B=0

1
Jg
Ap— T

2/g

[ToncraBnss HaliaeHHBIE 3HAYCHUS KOAhOUITEHTOB B MHTErpai (3), uMeem

o

= =r
JIi1st KpaTKOCTH o6o3HaqHM . Torna mociie yMHOXKEHHsI paBEHCTBA Ha

(e e

I

OTKyJ1a

1 I e
G (4)

[ToTenuupys ypaBHeHue (4), moaydaeMm
L= ——u
OTtkyna uckomas cpyHKuI/I;I UMeeT BUJ

., 9&E"
“r@&Eea

A+B=

HIIN

2 |9

m HaxoJuM

2
g="m c-=

HJIK C YYE€TOM TOI'0, 4YTO K )51 1 , [IOJTYIUM
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s r‘@Et—C'éFE
< t t
2 @—EE y (5)
W3 ypaBHeHwus (5) 04eBUIHO, 4TO MpH t, cTpemsmeMcst K 0ECKOHEYHOCTH, CKOPOCTh V JOCTHTaeT
Hpe[[eJH)HOFO 3HAYCHUSI

Vmax=V,
U1l KOTOPOTO
rnm |
V:— | —
Kk K
CnenoBarenbHO, ypaBHEHHE (5) 3aMMChIBAETCS B BUJIE
t -t
(E=V <
t t
ehce ®)

Hauansnoe ycnosue: npu t =0 v = V.
[TycTh pamu kpaTkocTu 3amucu uo=Vo/V. Toraa mocrosiuaas uHTerpupoBanus C* B ypaBHeHHH (6)
MPUHUMAET 3HAYCHHUE

Rr——b
1+y,
[ToacraBnsis 3TO 3HaYeHHE B ypaBHEHUE (6), 3aMedaeM, 4To V MOXKET OBbITh 3arrcaHa B BUE
i
@

Genegrinj

[Tpunumast, uto npu t = 0 S = 0, MOXKEM Terneph ONPEACIUTh 3aKOH JBUKCHUS S:
jSﬁ::l%/
(@) w

r= =%

IloncraBnas \Y 54
IBIDKEHUS

g@%ﬂ
ag N v,

u, =
0
\Y B 3TO PaBCHCTBO, OKOHYATCJIBbHO IIOJTYy4Ya€M HCKOMbBIM 3aKOH

Ilpumep 6. Haiitu perieHust ypaBHEHUS:
<x3y—3x2y+y3)dx+2x3dy =0
A PaznienuB 006e yactu ucxoqHoro ypaBHeHus Ha dx#0 (X=0 — oueBHIHOE pelICHUE), TOIYIUM
ypaBHeHUE bepHyinun
dy
2% =+ =3x7 fy=—y°
ol =3y =y

Cunras y=0 (y=0 — TpuBHaNbHOE pelleHue), AeIUM 00€ YacT! MOCIeIHero ypaBHenus Ha (-)°) u

_ .2
JieiaeM 3aMeHy ~ )=y Torma nosryunm

2
=2 x3z'—(x3—3x2)z=1.

Pemras sTto ypaBHEeHuUe, HaX0IUM
z(x)=C,x e —x~
Teneps 3anuieM Bce pelIeHs] HCXOAHOTO YpaBHEHUS
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Cy’e -y’ —x’=0; x=0; y=0 4

IIpumep 7. HaiiTi obuiee perieHne ypaBHEHUS:
Y ==y +1+x’
A D70 ypaBHeHHe ABISETCS ypaBHeHHeM Pukkatu, B KoTopoM a(x) =-1, b(X)=0 u c(x) = 1+x2
- 2 _
Tposepka yemopuss  C(0) =—a(0)x” —b(0)x+1 " [roupeno k  pesympraty: 1+x2=1+ 2.
CrieioBaTeIIbHO, 3TO YCIOBUE BBITIOJIHSACTCS U 32 YACTHOE PELICHUE HCXOIHOTO YPaBHEHHSI MOKHO
1
=x y=x+_ r_l_Z—ZZr
NpHHATE (QyHKIHIO: ! . Takum oOpaszom, mosaras Z u BBMUCIUB”Y ~ ,
’

MPUBOJUM HCXOJHOE ypaBHEHHE K HEOJAHOPOJHOMY JIMHEHHOMY YypaBHEHHUIO: 2 —2xz=1,
OTtkyna

2 .2
z=¢ (C+je < dx)

CrnenoBaTenbHO, 0011I€€ PEIICHHE UCXOAHOTO YpaBHEHUs PUKKaT uMeeT BU:

2
-X

e
y=X+——Fm 5~
C+ Ie_x dx
.A
Ipumep 8. Haiitu oOmumii HHTETpas ypaBHEHUS:
(x+y—Ddx+(x—y>+2)dy=0
A YCcTaHOBUM, SBJIAETCS JIM UCXOAHOE PaBHEHHE YPAaBHEHHEM B MOJHBIX Auddepennnanax. s

ATOTO MPOBEPUM, BHITIOJIHETCS 1 ycioBue Dinepa (1.87). 3aech
Mx,y)=x+y-1 N(x,y)=x-y" +2

oM oN M _,  oN_,

Bpruncinum npou3BoaHbIE 0y u OX : 0y u Ox , CJIEIOBATEIbHO, YCIOBHE Jiiiepa
BBITIOJIHEHO, M UICXO/IHOE YPaBHEHUE SIBIISIETCA YpaBHEHHEM B MOJHBIX Auddepennmanax. Halinem
byHKIH0 U(X,Y) MO U3JI0KEHHOM BBIIIEC CXEME, @ UMEHHO, MPEANOJIONKHM, YTOObI BHIOIHSIOCH

Xy (x,¥)
paBeHCTBO X :
ou =x+y-1
ox ’
oTCIO/1a

u(x.y)= [ (ot y =D+ p(y) =+ ay=x+9()

ou
— = N(x,
o (x y):

Janee motpedyem oT U(X,y) obecrieueHus: paBEeHCTBA

g[x—2+xy—x+go(y)} =N(x,y)=x-y> +2
oyl 2

0+x—0+(p'(y)=x+go'(y)=x—y2 +2

’ 1,2
HIIN 503051 » (y) =y + 2 . CJICI[OB&TCHBHO,

o) = [(=y* +2)dy = —%3+2y.

Takum 0Opazom, nckomasi PyHKIUS U COOTBETCTBEHHO OOIIMII MHTETpall HCXOJHOTO ypaBHEHUS
OyIyT UMETh BUJ:
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2 3

u(x,y)=x7+xy—x—y?+2y=C

[Momyynm oOWmMI HMHTErpajll MCXOJHOTO YpaBHEHHs, MOTPEOOBAB BBINIOJHEHHUS PaBEHCTBA

ou
~ = N(X, y)
oy :
3
u(x,y) = [(x =y + 20y +p(x) =2y =2 + 2y +y(x)
3 , a Temepp moTpedyeMm, YTOOBI

ou x*

—=M(x,y) N w(x)= (x—l)dx=——x
BBINOJHANOCH OX LYty ()=x+y- 1. Haiinem '[ 2 . Takum
00pa3zoM, 00U UHTErPaAJl UCXOTHOTO YPAaBHEHHS UMEET BU/I;

3 2

X
C=xy—y—+2y+——x

3 2 )
CnenoBarenbHO, HE3aBUCUMO OT TOr0, Kakoe u3 yciaoBuil (1.86) OyneT BBINOIHATHCS B MEPBYIO
ouepe/ib, OOIIMI HHTErpai UCXOJHOTO YpaBHEHUS OYJET OJHUM U TEM Ke.
OO0t MHTErpasl UCXOAHOTO YpaBHEHUS MOKHO 3anucath B Buje (1.89):

X

[Ce+y=Dx+ [(x,—y* +2)dy=C

*o

BeInonHuM uHTErprpOBaHueE:

2 3
(%+xy—xj o +[x0y—y?+2y}i0: C

W
2 2 3 3
x—+xy—x— x—°+x0y—x0 + xoy—y—+2y - xoyo—y—o+2y0 =C
2 2 3 3
2 3
X
C :C+—0—x0+x0y0+2y0—ﬁ
T.K. 00 MO)HO 6paTh IPOM3BOJIBHO, TO, 0GO3HAUMB 2 3,

OKOHYAaTCJIbHO IMOJIYYUM
2 3
x y
Y opxp—x-2 42
=2 " 307

y'= exp( j
Ilpumep 9. Haiitu perieHus: ypaBHEHUS: Y/,

r_
A PaSPCI_HI/IB 9TO YPaBHCHUC OTHOCHUTCIIBHO X H, IIOJIarasgd B 3TOM YpAaBHCHHUU y=p , HOJIYYHUM

lehlp
p . Tak kak

dyzpd[llnp]zzdp+h1pdy—llnpdp
p p p

dy :pdx’ o

WIIH
(I-In p{dy —Xdp]:O
p

W3 storo YPaBHCHUSA HAXOAUM: p = € U p= Cy . Takum 06pa30M, PeHICHUA NUCXOJHOTO YPaBHCHU A
UMCIOT BU !
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x=Z
e

q Cx=lCy 4

Ipumep 10. Haiitn obmee pemenne ypasremms: » Y =0,

2
A 1. 3anumieM xapakTepUCTHUECKOE YpaBHEHHE: A =1=0

2. HaiieM KOpHH 3TOTO YpaBHEHHUS: =L A, =-1
3. TIockoJIbKY KOPHH JEHCTBUTEIBHBIC W pa3lM4YHbIC, TO MO TPaBWIy | WM CTaBATCS B

X

f— X — -
cootBeTcTBHE QyHkimu Y1~ € > M V2 =€ xorophle cocTaBnAOT QyHIAMEHTAIBLHYIO CUCTEMY
JUHEHHO HE3aBUCHUMBIX pelIeHMH MCXOJHOro ypaBHeHus. ClefoBaTelbHO, oOllee peleHue
HCXOIHOTO YPaBHEHHS UMeeT BUJI:

y(x)=Ce* + C,e™ 4

Ipumep 11. Haiitu ob1i1ee perieHre ypaBHEHUs:
y® =5y 118" —34y"+ 45y 25y =0

A 1. 3anumieM xapakTepUCTHUECKOE YpaBHEHHE:

A =52 +184° —=341> +451-25=0

2. DTO XapaKTEPUCTUYECKOE YPaBHEHHE UMEET KOPHU:
A=l Ay =112i A, =1%2i

3. MBI BUIMM, YTO Cpeay KOPHEN XapaKTEPUCTUUECKOTO YPAaBHEHUS €CTh KaK JEMCTBUTEIbHBIE U
pa3Iu4YHbIE KOPHHU, TaK U KOMILUIEKCHO COIPSDKEHHBIC, PUYEM KOMIUIEKCHBIE KOPHH SBIISIOTCS
kpatHbIMH. [lo3TOMYy ms cocraBineHMsl (PyHIAMEHTANIbHOM CHUCTEMbI JMHEHHO HE3aBHCHUMBIX

A =1 o

peleHnit Bocnosb3yeMcs nmpaBuwiamu 1, 2 u 3. KopHio COOTBETCTBYET perienue V1 ~ € | a

o Ay, =142i Ays=1-2i
KOKIOMY W3 JIBYKpPaTHBIX KOpHeEH : u ’ , OTBEYAIOT pELIEHUS:

X X X : X b
=e" cos2x =xe" cos2x =e”" sin 2x =xe" sin 2x.
Y2 RE 4 s COBOKYMHOCTh 3THUX TSITH

peleHui SAEREEREIREIRCI o0pazyeT (QyHIaMEHTAIBHYIO CHCTEMY JIMHEHHO HE3aBHCHMBIX
peuienuii. CienoBartenbHO, 001Iee pelieHUe 3aUIIeTCs TakK:

y=Ce* +e*[(C, + xC;)cos 2x + (C,x + C; )sin 2x] A

Ilpumep 12. Haiitn yacTHOE 1 0011I€€ pEIICHUE YPaBHCHHUS:
2x

y'—4y'+5y =
COSX

A B cootBercTBHM ¢ MeTOIOM JlarpamHika, COCTAaBUM COOTBETCTBYIOIIEE ITOMY HEOJAHOPOTHOMY
YPaBHEHHIO C MOCTOSIHHBIMU KO3 HUITHEHTaAMU OJHOPOTHOE YPaBHEHHE
y'—4y+5y=0

2 —
U peluM €ro. I[J'ISI 9TOT'0 3allUIICM XapaKTCPUCTUYCCKOC YPAaBHCHMUC!: A _42“_'_5_0. 910

A, =220
XapaKTepPUCTUYECKOE YPAaBHEHNUE UMEET KOpHH: ~ .

MBI BHIMM, YTO KODHH XapakTEPHCTUYECKOTO YPABHEHUs KOMIUIEKCHBIE, MOITOMY oOliee
pelleHre 0HOPOIHOTO yPABHEHHS MMEET BUL:

y=Ce* cosx + C,e* sin x

By/ieM HCKaTh YacTHOE PENICHNE HCXOAHOTO YDABHEHHS B BUJIE

y=C,(x)e* cos x + C,(x)e* sin x *)

CocraBuM cucremy
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C!(x)e™ cosx + C}(x)e* sin x=0
er
Cl’(x)(2e2x cosx —e”* sin x)+ G, (x)(Zez'” sin x + e cos x)=
COS X
WJIM COKpaIas Ha e,

C/(x)cos x + C}(x)sin x =0
C/(x)2cos x —sin x)+ C}(x)2sin x + cos x) = !

Cosx (**)

! !
Pemuts 9Ty CHUCTEMY OTHOCHUTCIILHO C1 HCZ MOKHO pa3JIM9YHbIMU CHOCO6aMI/I, Harpumep,
ucnosb3ys npaswio Kpamepa. B nmanHoMm ciyuae ymoOHee cHawana npeoOpa3oBaTh BTOPOE
YpaBHCHHUE, 4 UMCHHO, YMHOXHUTb 0o0e ero gacrtu IEPpBOTO YpaBHCHUA Ha -2 ¥ 3aTeM HpI/I6aBI/ITI)

ITOJTy4EHHBIN pe3ynbTaT KO BTOPOMY. B uTore noiay4uum ypaBHEHUE:

C/(x)=sin x)+ C}(x)cos x =

Cos X
U, CJIEJOBATEIbHO, ’TUM YPAaBHEHHUEM MOKHO 3aMEHHUTh BTOpPOE YpaBHEHHE B cucteMe (**)

C/(x)cos x + C}(x)sin x =0
1

CoS X
Pemras oty cucremy no npasuiny Kpamepa, nomydnm

C/(x)(=sin x)+ C}(x)cos x)=

0 snx
L COS X
C{(x)zL =—tgr, = C,(x)= —I tgxdx = 1n|cosx,
cosx  sinx
—Sin X COSX,
cos x 0
. |
—sin x
C;(x)z%zl, = Cz(x)zjdxzx.

' '
HOI[CT&BJ'I?I?I IMOJIYYCHHBIC 3HAYCHHA Cl ch

HEOIHOPOJHOI'0 YpaBHECHUA
2 .
Y wommoe (X) = €7 (cos x - In|cos | + xsin x)

B (*), MOJy4YuM YacCTHOE PEIICHHE HCXOIHOTO

Takum O6p330M, O6IJ_ICC peUICHUC NCXOJHOTO YPABHCHUS UMCCT BU:

y(x)=e*(C, cosx + C, sin x)+ e (cosx -In|cos x| + xsin x) A

Ipumep 13. Haiitu yacTHOe pelenue ypapHenus: ~ Y =~ X e,
A 1. Jlns npaBoil 4YacTH HCXOJHOTO YypaBHeHHs omnpenensieM mapamerpsl [10010q,l:
O0000000000bdbg=1.

2 _ = . A, =1
2. KOpHI/I XapaKTECPpUCTUUCCKOTO YPABHCHUSA A =1=0 ACUCTBUTCIIBHBIC U PA3JIMYHBIC, 1.2 .

A, =1

qu/ITBIBaH, YTO YHCJIO (a + Z'B)Zl COBIAAACT C KOpHEM 1 .KpaTHOCTH 1, TO TOraa 521, um=
max(q,)= 1. Mcxoas U3 3TOro, MOKHO BBINACATEH BUI HCKOMOTO YaCTHOTO PEICHHUS:

X
v (x)=e* (dyx+ 4 )x

3. TloacraBinsieM B HCXOAHOE YPaBHEHHE BBIPAKCHUSI IUIsI 1,(X) M €€ BTOPOIi IPOU3BOAHOM
y(x)=e"[4px” + x(44, + 4,)+ 24, + 2/10‘]D
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[Tocne mpeoOpazoBanuii (COKpaIICHUS HA €* U TIPUBEACHUS IMOA00HBIX) MOJIy4aeM PaBEHCTBO:
44,x+2A4, +24, =x

B sTOoM paBeHCTBE mpupaBHHBAaEM KOX(PQPHUIMEHTHl IMPH OJMHAKOBBIX CTENEHSAX (QYHKIUU
IIEPEMEHHOM X B IIPABOU U JIEBOM YaCTAX:

x' 144, =1 |
X' 0 2A4, +24, =0 Ay=7, A==
, OTKyJIa CJIEIYET, 4TO :
A, n 4,
[omy4eHHbIe 3HAUEHUS HEOTIPEICTICHHBIX KO (HUIIEHTOB MOJICTaBHB B BUJ] HCKOMOTO

YaCTHOT'O PCUICHHA, IIOJTYYHUM OKOHYATCIIbHO!:

yl,(96)=%€x(x2 —X)'A

Ilpumep 14. HaliTn yaCTHO€E penIeHUE ypaBHEHHUS:

y"—y"+3y"+5y="5¢e*" cosx+4e"

A Ilpexne Bcero, (QyHKIHIO f (x ) IpeJICcTaBUM B BHJAE CYMMbl JBYX (yHKUUN
fi(x)=5¢*cosx u f,(x)=4e™

pEeIICHNE UCXOIHOTO YPaBHEHHUS.
1. Ins dyukuuu f1(X) onpenensem mapamerpst [10100q,l: 0000000000000 q=0, a mis
dbynkimu f2(X) coorBerctBenno 10O OIOOOOIOOMO0 g=0.

2. XapaKkTepuCTHYECKOE YPaBHEHHE A =2 +32+5=0 yyeer KOPHH:

A=-1 A,;=1%2i

. Jna xaxmoro ciydas OyneM MOIOMpaTh CBOE YacTHOE

(@+if)=2+i

YuauteiBast, uto s Gpyakuuu f1(X) qucno HE COBMAJAET HHU C OJJHUM U3 KOpHEH

XapaKTEpUCTHUECKOTO ypaBHeHHs, modtomy S=0, a mis ¢ynkmum f2(X) dmcio (a+if)=-1
coBIajaeT ¢ KopHeM (1 kpaTHOCTH 1. VIcX0As M3 3TOT0, MOYKHO BBIIIMCATh YACTHOE PEIICHUE:
. (6)= 7, (x)+ ., (x) =€ (4, cos x + B, sin x)+ Dyxe™

X
3. HOI[CTaBJ'IHeM B UCXOOHOC YPaBHCHHUEC BBIPAXKCHHUA I y"( ) " €ro IMponu3BOAHBIX M HAXOJUM

A,, By, D,

3HAYEHUS! HEONpeIeNIeHHBIX KO03(h(UIINEHTOB . Jnst ymoOcTBa ompeneneHus 3TUX

x . x
K02 PHUIMEHTOB MoACTaBEM ' "/ B ypaBHEHHE ¢ mpaBoif gacTsio f1(X), a V2 ) B YpaBHEHHE C
paBoii yacteio f2(X).

_ 2x .
I Y (x) = e’ (4, cos x + B, sin x) )
OJICTaBJIsIEM U NIPOU3BOJHBIE:

v, (x)=e*(24, cos x + 2B, sin x — 4, sin x + B, cos x),
y! (x)=e>(34, cosx + 3B, sin x — 44, sin x + 4B, cos x),
y"(x)=e*(24, cos x + 2B, sin x —114, sin x + 11B, cos x)

2x
B WMCXOJHOE ypaBHEHHE C MpaBoil uacthio fi(X) = 9¢° €OSX Cokpamas Ha e” U MpUpaBHUBAS
K03 OUIMEHTHI TpH COSX U SINX B IIPaBO¥i ¥ JICBOH YaCTSX ITOJIy4eHHOTO PAaBEHCTBa, OyJeM HMETh
CHCTEMY M3 JIBYX YpaBHEHMI:

24, +11B, =34, —4B, + 64, +3B, + 54, =5,
{230 —114, 3B, + 44, + 6B, —34, + 5B, =0,
WJIN TIocsie mpeoOpa3oBaHuit

104, +10B, =5
{—10/10 +10B, =0,

OTKYJa HaxoJuM, 4YTO
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AO:BO:1

7 = yql(x):iez" (cosx + sin x)

D, xe™”*
Janee mojcrasisgeM GyHKIuio fo(x) = 70 U €€ ITPOU3BO/IHBIC:

’ _ -X " _ -X " _ -x
Vi (x)=Dye (= x+1), ,(x)=Dye*(x=2), ¥} (x)=Dye*(3-x)
B MCXOJHOE€ YpaBHEHHE C IPaBOW 4acThio paBHOHN 4e™. COKkpaTUB Ha €™, MOJIYYUM PABEHCTBO
8D¢=4, To ectb Do = V4, cilenoBaTenpHO

LR
Vo) = xe

2 .
Taxum 00pazom, 4aCTHOE pelIeHHE HCXOJHOTO YPaBHEHHS 3aIUIIEM B BU/IE CyMMBI IBYX YaCTHBIX
pELIeHNH, 1 OKOHYATEIbHO OHO OYAET UMETh BUJL:

Yo (6)= 20 (1) + 25 () =~ € (cos x + sin x)+ 1 xe™
4 2 A

2 " ’ —
Ipumep 15. Haiitu pewenne ypasrerms: * ¥ %+ =0,
a 1

—=—=¢
A Tlonaras X =€ ymu 1= X paitgem dx x
BBIUKMCIIMM IPOM3BOIHEIE IO HOBOH IIepeMEHHOM t, 0003Ha4uB ToukaMu TP PepeHIIUPOBAHKE TI0
t:

y_dy _dy dt _dy . _ .

. —= e’ =ye”,

dx dt dx dt
!!_i ’-ﬂ:i . —f . _[= o -2t
y—dt(y)dx dt(ye )-e = (- |

[oxncrasus 2> B HCX0HOE ypaBHEHHE, TIONYIUM
e e(y-—y)—e e’ -y+y=0, um y—2y+y=0
CreoBaTeNbHO, MBI TIOJTYYMIIH OJHOPOJHOE IMHEHHOE ypaBHeHHe. Ero XxapakTepucTHueckoe

2 —_— = = (v}
ypaBHEHUE A" =24+1=0 pyyeer KOpHHU =4 =1 [TockonbKy KOpPHHM ACWCTBUTEIbHBIE U
KpaTHbI€, C KPAaTHOCTBIO paBHOM JIBYM, TO o01iee penieHue 0yJIeT UMeTh BUI:

J’(t)z (Cl +1C, )et_
Ilepeiias K mepeMEHHOM X, OKOHYATEIBHO MOJYYUM O0LIEe PELIEHHE UCXOAHOTO YPABHEHHMS
Hx)=(C +Cnx)x

Ilpumep 16. Haiitu pelieHne ypaBHEHUS:

xzy”—xy'+y:coslnx

a 1

—_— ==
f— t — v

A Tlomaras *=¢€ pymu = x , HaligeM dx x
Brrurcnum mpou3BoAHBIE 10 HOBOM MepeMeHHOi t, 0003HaYuB ToukamMu U depeHIInPOBAHHE TIO
t:

’ . —t ” .o . -2t
yi=ye', y=(F-y)*
[ozcTaBus »>Y B CX01HOE YpaBHEHHE, MOTYINM
y—2y+ y=cost *)
DT0 HEOJHOPOTHOE JTUHEHHOE YpaBHEHHE C MOCTOSTHHBIMHU Kod(dduuuenramu OOIee pemieHue
COOTBETCTBYIOIIETO €EMY OJJHOPOJHOTO YpaBHEHUS (CM. npumep 36) UMEET BU]L

t
y(l‘)=(Cl + tcz)e ,
a 4aCTHOC peI_HCHI/Ie MOKHO HOJ‘IY"H/ITB METOAOM HeOHpeHeﬂeHHBIX KO:—)(I)(I)I/IHI/ICHTOB.
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[TockoybKy mapaMeTpsl IPABOK YaCTH HEOJAHOPOIHOTO ypaBHEHUS (*) paBHBI, COOTBETCTBEHHO,

Ooooooooooooo q=0, 1= 0 u gucino (a+l'8):lﬂ HE COBIIAJAET HU C OOHUM KOPHEM
XapaKTePUCTUYCCKOTO ypaBHeHUs, modtomy $=0, u m = max(q,l)= 0. Mcxoas u3 3T0ro, MOKHO
BBINKCATh BUJI KCKOMOTO YaCTHOTO PELICHUSI:

y,(t)= A, cost + B, sin t

BBbIUHCITHM IIPOM3BOIHEIE OT ~ * ®)
y,(t)=—A4, sin t + B, cost,

$,(t)=—A, cost — B, sin t
U TIOJICTaBUB UX B ypaBHEHUE (*), MoIy4um
—2B,cost+2A,sint=cost

[IpupaBHsieM KOA(PQUIMEHTH NMPU OJAMHAKOBBIX (YHKIMSX B MPaBOMl M JIEBOM HacTIX 3TOro
YpaBHEHUS

1
-2B, =1, = B, =—=,

24,=0, = A4,=0.
CrnenoBarenbHO, YaCTHOE pellieHue ypaBHeHUs (*) numeeT BUA

yq(f)=—%sinf’

a oOriee pemieHue ypaBHeHus (*) OyaeT BBIMIISIETh Tak:
1
; )
yoﬁmee (t) = (Cl + tCZ )e - 5 sm ¢
Taxum oOpa3om, o01iee pereHrne HCXOTHOTO YPaBHEHUS UMEET BU/I:

y(x)=(C, +C, lnx)x—lsin In x
2 A

3.1.2. MeToauyeckne MaTepuajbl, onpeaesiioliie TPoleaypbl OIEeHHBAHUS 3HAHMIA,
yYMeHHii, HABBIKOB U (MJIH) ONBITA /IeSITeJIbHOCTH B X0/le TEKYIIero KOHTPOJIsl yCleBaeMOCTH
YcTHBI 0TBET

Onenka 3HaHuii npeanosaraeT AuddepeHIMpoBaHHBIN MOAX0A K 00yJaromeMycs, y4eT
€ro MHAMBUAYAJIbHBIX CIOCOOHOCTEH, CTETIEHb YCBOCHUS U CUCTEMATHU3allMd OCHOBHBIX MOHSITHIA
U Kateropud mo aucuuiuiiHe. Kpome TOro, omeHHMBaeTcs HE TOJBKO TIyOMHAa 3HaHUN
MOCTABJICHHBIX BOIPOCOB, HO M YMEHHE HCIOJb30BaTh B OTBETE€ MPAKTUYECKUH MaTepHall.
OneHuBaeTcs KylIbTypa peuu, BIaJeHUe HaBBIKAMU OPATOPCKOTO UCKYCCTBA.

Kpumepuu oyenuganus: nocneaoBaTenbHOCTD, IOJHOTA, JOTUYHOCTH U3JI0KEHUS, aHAIIN3
pPa3IMYHBIX TOYEK 3pEHUs, CaMOCTOsITelIbHOE 0000IIeHne Marepuana, HCIOJIb30BaHUE
npodeccoHaAbHBIX TEPMUHOB, KYJIbTypa pe4H, HaBBIKH OpPaTOPCKOro HCKyccTBa. M3moskeHue
MaTepuaia 6e3 (pakTH4eCKUX OIIHNOOK.

OneHka «omauyHO» CTAaBUTCS B Cilydae, KOTJa MaTepuall U3JIaraeTcs HCYEpIbIBAIOIIE,
MOCJIeI0BATeIbHO, I'PAMOTHO W JIOTUYECKU CTPOMHO, MPU 3TOM pPACKPBIBAIOTCA HE TOJIBKO
OCHOBHBIE MOHATHUS, HO M QHAU3UPYIOTCA TOYKH 3pEHMS Pa3IMUYHBIX aBTOpoB. O0yvaronuiics
HE 3aTPYJHSETCS C OTBETOM, COOIIONACT KYJIbTYpPY peuHu.

OneHka «xopouioy CTaBUTCS, ecy 0OyJaroluiicsl TBEpAO 3HAET MaTepHaj, I'PaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPaKTUYEeCKylo 0a3y, HO MpPHU OTBETE Ha BOIPOC JOMYCKAET
HECYIIIECTBEHHBIE MTOTPEIIHOCTH.

OreHka «ydoeremeopumenbHoy CTaBUTCS, €CITU 00YYaIOIINICsS OCBOMII TOJIBKO OCHOBHOM
MaTepHall, HO He 3HaeT OT/AEIbHbIX JIeTallell, J0MyCKaeT HETOUHOCTH, HEJIOCTATOYHO MPABUIIbHbIE
(GOopMYIHPOBKH, HApyIIaeT MOCIEI0BATEIbHOCTh B M3JIOKEHHM MaTepuana, 3aTpyaHseTcs C
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OTBETaMHM, TIOKa3bIBACT OTCYTCTBUE JIOJDKHOW CBSI3M MEXKIy AaHATU30M, apryMEHTalued Hu
BBIBOJIAMH.

OneHka «Heyo0osiemgopumenvHoy CTaBUTCS, €COM OOyJalolIMiicss HE OTBEYaeT Ha
MOCTaBJIEHHBIE BOPOCHI.

Keiichl (cuTyanum u 3a1a4u ¢ 32IaHHBIMH YCJIOBHSIMH)

OOyuaromuiicsi JTOJDKEH yYMETh BBIJIETTUTH OCHOBHBIC TIOJIOKCHHMSI M3 TEKCTa 3ajayH,
KOTOpBIE TPEOYIOT aHAIHM3a U CIIY)KAT YCIOBHSIMHE pelieHus. FIcXoIs U3 OCTaBICHHOTO BOIIpoca
B 3aJ1a4e, MONBITATHCS MAKCHMAIILHO TOYHO ONPEACITUTH MPOOJIEeMY U COOTBETCTBEHHO PEIIIUTH €€.

3amaur MOTYT peIIaThCs YCTHO W/WIM MUCBMEHHO. [Ipu pemieHuu 3amad TakkKe BaXKHO
MPaBWIBHO C(HOPMYJIMPOBATH W 3alKCaTh BOMPOCHI, HAYWHas ¢ Oojiee OOMIMX W, KOHYAs
YaCTHBIMHU.

Kpumepuu oyenusanusi — OlieHKa y9UTHIBA€T METOJBI M CPEACTBA, UCIIOJIH30BAHHBIC TIPH
pelIeHUN CUTYallMOHHOMN, TPOOIEMHOM 3a/1auu.

OreHka «omauyHOy» CTaBUTCS B ClIydae, Koraa 00yJarouics BHITOTHIII 3a/1aHue (PEIn
3a/1avy), WCIOJb3ys B IOJHOM OOBEME TEOpETHUSCKHE 3HAHWS W TPAKTHYSCKUE HABBIKH,
MOJTyYeHHBIE B TIpoliecce 00ydIeHHs.

O1eHKa «xopouio» CTaBUTCSI, €CIIM 00YJAIOIINIICS B 11€JIOM BBITIOJIHUII BCE TPEOOBaHMSI, HO
HE COBCEM YETKO OTPEEISETCS Onopa Ha TEOPETUUECKHE MOJIOKEHUS, N3JI0KEHHBIE B HAYIHON
JUTEepaType Mo JaHHOMY BOTIPOCY.

OreHKa «y0o08emeopumeibHo» CTaBUTCS, €CITM 00YJArOIIUICS TTOKa3aJl MOJ0KUTEITLHBIE
pe3ynbTaThl B POIECCE PEIICHUS 3a1a4H.

OrneHKa «Hey0o81emeopumenvbHoy» CTABUTCS, €CIH OOYJArONIUHCS HE BBITIOJHUI BCE
TpeOOBaHUS.

TecTupoBanue

SIBnsieTcst OTHUM U3 CPEACTB KOHTPOJISI 3HAHUH 00y4aroImuXxcsl o TUCHUIUIMHE (MOIYIIIO).

Kpumepuu oyenueanus — npaBuiIbHBINA OTBET Ha BOIIPOC

O1eHKa «omau4HO» CTAaBUTCS B ClIydae, €CJIM MpaBWIbHO BeINOJHEHO 90-100% 3amanuii.

O1eHKa «xopouio» CTaBUTCS, €CIU MPABWIBHO BHINOJIHEHO 70-89% 3amaHuid.

OrneHka «y0osiemeopumenbHo» CTaBUTCS B CITydae, €CIu MPaBUIBHO BBITIOTHEHO 50-69%
3aJaHUH.

OueHka «HeyodosiemgeopumenvbHoy CTaBUTCS, €CIM MPaBUILHO BbINOJHEHO MeHee 50%
3aJaHUH.

3.2. OueHo4Hble MaTepUAJIbI VI POBeAeHUs IPOMEKYTOUHOI aTTecTaluu
3.2.1. Kputepum oueHKH pe3yJibTATOB 00yUeHUs MO0 JUCHUIINHE (MOYJII0)

Ikana PesyabraThl
ITokazaTenn oeHNBAHUS Pe3y1bTATOB 00y4eHHS
OLlCHUBAHMA o0yueHust
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTHYHO, TIOCIIEI0BAaTENEHO H TPAMOTHO €T0 U3JIaraer, Onupasch Ha 3HAHUS
OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4YHBIX 3HAHHH JenaeT KBaJH(pHUIMPOBAHHBIE
BEIBOZBI M 0000IIEHNs], CBOOOTHO OTIEPUPYET KATETOPUSIMHU U TIOHATHSIMI.
VYmeer: - o0y4aroIuiicsi yMeeT CaMOCTOSATEIPHO W MPAaBHIBHO peIIaTh y4eOHO-
npodecCHOHANIBHBIE  33aJayd WM  33JaHusl, YBEPEHHO, JIOTHYHO,
MOCIIEJOBATENILHO U apIyMEHTUPOBAHO U3JIaraTh CBOE PELICHHE, UCTIONB3YS
HayYHBIE ITOHSTHS, CChUIAsICh Ha HOPMaTHBHYIO 0a3y.

Bageer: - o0ydaromuics BiaaeeT paldOHaJIbHBIMA METONaMH (C MCIOIb30BaHHEM
PaLMOHAIBHEIX METOMK) PEIIeHHs CIOKHBIX Npo(ecCHOHANBHBIX 3a1ad,
MPENICTABIICHHBIX JIEJIOBBIMU HTPAMH, KEHCAaMH U T.11.;

[Ipu pereHnH IPOAEMOHCTPHPOBAI HABBIKU

- BEIJICJICHUS TTIABHOTO,

- CBSI3KOH TEOPETHYECKHX MOJIOKEHUH ¢ TpeOOBaHMSIMU DPYKOBOASIINX
JIOKyMEHTOB,

- M3JIOKEHMS MBICTIEH B JIOTHIECKOH ITOCIIEJOBATEIBHOCTH,

- CaMOCTOSITENTFHOTO aHajn3a (haKThl, COOBITHI, SIBIICHUH, MPOLIECCOB B UX
B3aMMOCBSI3H U THAJICKTHUECKOM Pa3BUTHH.

XOPOLIO 3HaerT: - o0yuarommiicsi TBEpJO YCBOWJ MAaTEpHaJl, JOCTATOYHO TPAMOTHO €ro
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H3JIaraeT, ONUPasACh Ha 3HAHUSI OCHOBHOM U JJOIOJTHUTEIBHON JIUTEPaTypBI,
- 3arpygHsercs B (DOPMYIMPOBaHWH KBaJM(DUIMPOBAHHBIX BHIBOIOB M
0000mICHN, OmepupyeT KaTeropusMH M TIOHATHSAMH, HO HE BCeria
MIPaBWIIEHO MX BepU(HUIUPYET.

VYmMmeer: - o0yJaromuiicss yMeeT CaMOCTOSITENIbHO M B OCHOBHOM IIPaBMIIBHO PEIIaTh
y4eOHO-TIpodecCHOHAIbHBIE 3a/laud WM 33/IaHHs, YBEPEHHO, JIOTWYHO,
TIOCIIEIOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pEIICHHWE, HE B
TIOJIHOW Mepe HCIOJIB3Ysl HaydHbIE MOHSATHS M CCHUIKM HA HOPMATHUBHYIO
0azy.

Brnapeert: - oOy4aroumuicsl B LIEJIOM BIaJICeT PAlMOHAJIBHBIMH METOAAMH PEUICHUS
CIIOXHBIX TIPO()ECCUOHATILHBIX 3a/1a4, TPEJCTABICHHBIX JIEJIOBBIMU HI'PaMH,
KelicaMu U T.1I.;

[Ipn pemeHMn cMOr NPOJEMOHCTPHPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HAaBBIKOB,
- BBIJICJICHUS TJIABHOTO,
- M3JIOKEHHS MBICIIEH B JIOTHYECKOH 1OCIIeI0BATEIHHOCTH,
- CBS3KM TEOPETUYECKUX IOJIOKEHHH C TPEeOOBAaHUSIMH DPYKOBOASIIHX
JIOKyMEHTOB,
- CaMOCTOSITENTLHOTO aHayin3a (haKThl, COOBITHH, SIBICHUH, POIIECCOB B UX
B3aMMOCBSI3H U TMAJEKTUUECKOM Pa3BUTHH.

YAOBJIETBO- | 3naer: - o0ydJaronuiics OpUeHTHPYETCsl B MaTepuaie, OIHAKO 3aTPYJHSIETCS B €ro

PUTEJIBHO H3JI0)KEHU U,

- IIOKa3blBa€T HENOCTATOYHOCTb 3HAHUN OCHOBHOM M [OIOJIHMUTEIbHOU
JIUTEPaTYpPhl;
- c1ab0 apryMEeHTHPYET HayuHbIE MTOJ0KEHHS;
- MPaKTUUECKU HE CIIOCO0EH CPOPMYIUPOBATH BBIBOJBI U 00O0IICHHST;
- YaCTUYHO BJIaJIECT CUCTEMOM ITOHSTUH.

VYwmeer: - o0yuaroluiicsi B OCHOBHOM YMEET PEIIUTh y4eOHO-TPOo(ecCHOHAIBHYIO
3aJady WK 3aJaHue, HO JOMyCKaeT OMHMOKY, clabo apryMeHTHPYeT CBOE
pelIeHre, HEAOCTaTOUHO HCIIOIb3yeT HAYYHBIC MOHATHA U PYKOBOMSIINE
JIOKYMEHTBIL.

Brnapeer: - oOywaromuiicsi BiafieeT HEKOTOPHIMH palMOHAJIBHBIMH METOAAMHU
PELICHUS CIIOXKHBIX MPO(eCCHOHANBHBIX 33/1a4, TPEACTABICHHBIX AEIOBBIMH
WUrpaMy, Keicamu U T.1.;

ITpu penieHNH IPOJEMOHCTPUPOBAI HEJOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JIOKEHMSI MBICIIEH B JIOTHYIECKOH 1OCIEI0BATEIBHOCTH,
- CBA3KHM TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHHMAMH PYKOBOASIINX
JOKYMEHTOB,
- CaMOCTOATEIBHOTO aHajH3a (DaKThl, COOBITHH, SBIECHUH, POLECCOB B HX
B3aMMOCBS3H U JHAJIEKTHUECKOM PA3BUTHUH.
HEYJOBIJIETBO- | 3naer: - 0OyJaromuiicss He yCBOMII 3HAYUTEIILHON YaCcTH MaTepHaia;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;

- He (OPMYIIUPYET KBATN(UIIMPOBAHHBIX BEIBOJIOB U 0000IICHNH;
- HE BJIAJEET CUCTEMOI OHATHIA.

YwMmeer: o0yJaromuiicss He TOKa3all YMEHHE pelath y4eOHO-TpoQecCHOHATBHYIO
3a/1ady WK 33JaHHeE.

Brnaneer: HE BBINOJIHEHBI TPEOOBAHMSA, MPEAbABISIEMbIE K HAaBBIKAM, OLCHUBAEMBIM

«(YHOOBJICTBOPUTEIIHBHO».

3.2.2. KoHTpoJibHbIE 3a1aHusl

aTTrecTanuu

/UM UHbIE MaTepuaJbl I MPOBCACHUSA l'lpOMQ)KyTO‘lHOﬁ

CnHcok BONPOCOB /ISl YCTHBIX OTBETOB (BAPHAHTHI TECTA)

NGO~ WNE

BexTopsl 1 1ENCTBUS ¢ HUMU.

JInnenHOE IPOCTPAHCTBO.

Marpuisl ¥ I1EUCTBUS C HUMU.

Onpenenurenu: MOHATUE, CBOMCTBA, IPUMEHEHUE.

Cucrembl TUHEHHBIX YPABHEHUI: TOHSATUE, BUbI, METOAbl PEILICHUA.
JInnelHbIe ONepaTOphl U ACUCTBUS C HUMU.

KBanpatuunbie pOpMBbI: TOHATHS U BUIBL.

JIMHMY Ha MJIOCKOCTH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.

S57.
58.
59.

KpuBsie BTOporo nopsijika: HOHsATHE, BUABI, IPe0Opa3oBaHusl.

IIpsiMble TMHUY U INIOCKOCTH B IIPOCTPAHCTBE.

[IpakTHueckoe 3aHsaTHE

MHO0%€eCTBO: IOHATHUE, BUBI, OIIEPALIUHA HAJl HUMHU.

@yHKIUU: IOHATHE, BUJIbI, IPUMEHEHHE.

[Iepenensl: onpenenenue, BUbI, IPUMEHEHHE.

HenpepbiBHOCTS (DYHKIIUH: ONpeeNieHHe, CBOWCTBA, TPUMEHEHHE.
[IpousBoHas GyHKIMH: ONIPEICICHUE, CBOMCTBA, TPUMCHCHUS.
CoiictBa quddepeHunpyemMpIx (yHKIUNA: OCHOBHBIE TEOPUH U TIPABUJIA.
HccnenoBanmne GpyHKINH C TOMOIIBIO IEPBOX MPOU3BOTHOM.
HccnenoBanme GpyHKINH € TOMOIIBIO BTOPOI TPOU3BOIHOM.

Meroasl HHTETPUPOBAHMUSL.

WHTerpupoBanne paiMoOHaIbHBIX APOOEH.

NHuTerpupoBanne uppauoHaIbHbIX QYHKINHN.

NHuTerpupoBanne TpUroHOMETPUYECKUX (HYHKIUH.

OrnpeenieHHbIN UHTErpall: TOHSATHE, CBOMCTBA, TPUMEHEHHE.
HecoOGcTBeHHbBIE MHTETPATIBI: IOHATHE, BUJIBI, CBOMCTBA

BekTopsl 1 JeiCTBUSA ¢ HUMH.

JIuneliHOE IPOCTPAHCTBO.

Martpuiel 1 1EHCTBHS C HUMH.

Onpenenurenu: MOHATHE, CBOMCTBA, IPUMEHEHUE.

CucTeMbl TUHEWHBIX YPABHEHUN: TOHATHE, BUbI, METO/Ibl PEIICHUM.
JIuneliHbIE ONepaToOpPhl U IEUCTBUS C HUMU.

KBanpatuunbie GOpMbI: MOHATHUS U BUJIBL.

JInHMM Ha MJIOCKOCTH.

KpuBbie BTOpOro nopsjaka: moHsTHE, BUIbI, IPeoOpa3zoBaHUs.

[IpsiMble TMHUY U TNIOCKOCTH B IPOCTPAHCTBE.

[IpakTuueckoe 3aHsATHE

MHO0X€eCTBO: OHATHE, BUBI, OTIEPALIUHA HAJl HUMHU.

OyHKUUU: IOHATHE, BUJIbI, IPUMEHEHHUE.

[Iepenenbl: onpeneneHue, BUbl, IPUMEHEHHUE.

HenpepsiBHOCTH (hyHKIMH: OIIpeieiieHne, CBONCTBA, IPUMEHEHHUE.
[IpousBonHas ¢GpyHKIMU: ONIpe/ielIeHHe, CBOMCTBA, TPUMEHEHHUS.
CgoiictBa auddepeHnpyeMpix GyHKIHMH: OCHOBHbIE TEOPUH U MTPaBUIIA.
HccnenoBanue GyHKIUN ¢ TOMOIIIBIO IEPBOM MPOU3BOTHOM.
HccnenoBanue GyHKIUN ¢ TOMOIIBIO BTOPOM MPOU3BOIHOM.

Metoabl UHTETPUPOBAHMUSL.

WuTerpupoBanre panoHaIbHBIX APOOEH.

NuTerpupoBanre uppauoHaIbHbIX QYHKIHHN.

WuTerpupoBanre TpUrOHOMETPUYECKUX (HYHKITUH.

OnpeneneHHblil MHTErpaj: MOHATUE, CBONWCTBA, IPUMEHEHHUE.
HecoOcTBeHHBIE MHTErpaIbl: MOHIATHE, BU/IbI, CBOWCTBA

OyHKIUA MHOTUX IIEPEMEHHBIX: TIOHATHE, CBOWCTBA, IPUMEHEHHUE.
YacTHbI€ IpUpPAIICHUSA U YaCTHBIE IIPOU3BOJIHBIE: IIOHATHE U CBOMCTBA.
[TonHble mpupareHus 1 noJHsli AuddepeHuan: NoHATHE U CBOUCTBO.
OKCTpeMyM: NTOHSATHE U CBOMCTBA.

JuddepeHnnanbable ypaBHEHUs IEPBOTO MOPSJIKA: TIOHATHE, CBOWCTBA, TPUMEHEHMS.
HuddepeHnnanbaple ypaBHEHUSI BTOPOTO U BBICIIETO IMOPSIKOB: MOHSATHE, CBOMCTBA,
IIPUMEHEHHUE.

PasHocTHBIEC ypaBHEHUS: NIOHATHE, CBOMCTBA, IPUMEHEHHE.

Hucnossle psaabl: IOHATHE, CBOMCTBA, IPUMEHEHUE.

DYHKIMOHATIBHBIE PAIbIL: [IOHATHE. CBOWCTBA, IIPUMEHEHHUE.
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60. Psaapr Toiinopa u MaknopeHa: onpeienenue, CBoiicTBa, MpUMEHEHHE.
TekcThI NPO06IEMHO-AaHATUTHYECKHX U (MJIH) MPAKTHYECKHX Y4eOHO-NPO(ecCHOHATBHBIX
3aga4
1.BpIunCINUTD ONPEETUTEND:

P P
—4 s
2. Pemiuth ypaBHEHHE:

X P2 _6
Pz P(x+1) ]

3.IIpoBepuTh CyIIECTBOBAHUE M BBIUUCIUTH OOPATHYIO MATPHUILY JUISI MAaTPUILIBL:
(pl p3j

4=\2 P

4.PemuTh CUCTEMY JTUHEHWHBIX ypaBHEeHUH 110 hopmynam Kpamepa:

pX—py=38
X+ py =17

5. HaiiTi co6cTBEHHbIE 3HAUEHUS MaTPHULIbIL:
(pl psj

A=\2 P

6.CocTaBUTh ypaBHEHHUE TPaeKTOpUU TOUKU M (X; y), KOTOpasi Mpu CBOEM JIBKEHUH OCTAeTCs

BIBoE Omimke K Touke A(—1;—1), ueM k Touke B(—4;—4).

7.JlaHO ypaBHeHHe: y> — 2X + 4y + 2 = 0. BBIACHHTb, KaKyi0 KPHBYIO BTOPOTO TOPSIKA OHA
OTIHCBHIBAET.

8.ITapabosia ¢ BepmMHOW B Hadajie KOOPAMHAT MPOXOJUT Yepe3 Touky A(2;8) m cumMmeTpuvHa
oTHOocuTenbHO ocu Oy. Hanucars ee ypaBHEHUE.

9. lns npsimoit PX+ P,y — Py =0 : @) MPOBECTH MEPICHAUKYISPHYIO €l MPSAMYIO, TPOXOISIIYIO
yepe3 TouKy (20; —18) u 3anucats ee ypaBHEHHE, 0) ONPEICITUTh KOOPAUHATHI TOYKHU IMEPECeUCHUS

N y . p2X—py+ps=0
JAHHOM npAMoii ¢ mpamoit P2X ~ Py +P3 =0
10. Tansr 1Ba maokectBa: A = {-1,0, 3,5} u B= {-3, 1, 0, 7, 9}. Haiitu AUB, ANB, A\B,B\ A

11. OnpenenuTs HHTEPBAIBI MOHOTOHHOCTH f(X) = x° -9X? +15X +1.

12. Hanucath ypaBHEHUE KacaTEIbHOU K KpHI ¥ 3

N B TOuke xo =-1

6x
lim (1 + —j
13. Beruucnuts npeaen o 3x
14. Haiitu o6nacts onpenenenus GyHkuu z = 2In(xy).

15. Haiitu npousBoauyo GyHkiuef (x) = sin(5x + 3)
16. Haiiti nponsBoaHyio dynkipY =—
X
17. Haiitn muddeperunan (byHKuI}"zamtg\E B TOUKE X = 1.

2+ g royke x = 0.

18.Haiitu BTOpYIO NPOU3BOIHYIO (PYHKIIUH €
19.Yemy paBHa nepBooOpasHast q)yHKu]-"/ (-"2 +1) ?
20. BeruucauTb UHTErpal _|1 x4 dx

plnx
21. Ber4ucnuTh uHTErpan | —dx
X
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22. Borupciuth unterpa. | 11sin xdx

23. BbIuucIuTh YaCTHBIC TPOU3BOJIHBIC HIEPBOTO U BTOPOTO MOPSAKA JUisi QYHKIHHU Z
=33 - 2xV2 + \2
= y Ty .
24. Haiitu skctpemym pyHkuuu zZ = Xy(2—-X-Y).
2 i
25. lns GyHKuup# =33 +377 — 457 B Touke K(3,1,1) HaiiT rpajueHt.
26. Haiitu monsslii quddepennuan GpyHki € B Touke M (1,1).

27. Haiitu obmuii uaTerpan nuddepeHnnaabHbIX ypaBHEHUH]:

a) tgxsin® ydx +cos” xctgydy = 0. 6) \J1+ y dx—(2+ )1+ x’dy =0

28. TIpounTerpupoBarh ypaBHeHue y' = XY + Xy? TIpH HauanbHOM ycrnosuu y(0) = 2
29. Pemnth nuddepeHnanbHble YPaBHEHUS:

a) y'=x"+y 6) y'cosx+ ysinx=1

30. Pemuth ypaBHEHHE
(2xy +3y°)dx + (x° +6xy —3y°)dy =0
= cos’ m
31. Onpenenutb CXOOUTCA JIU JAHHBIN P 21 i .Ecnu cxoauTcs, ykazath M0 KakKOMY
=
MPU3HAKY CXOJUMOCTH.
32. Pasznoxuts pyrkmuio  Y(X) = cos(x?) B psax MaknopeHa.
3.2.3. MeToauyeckue Marepuajbl, onpeaessiioliie MNpPoueaypbl OIEHWBAHUS 3HAHMH,
YMeHH i, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTeCTAMU
IIpouenypa oneHuBaHus 3HaHUM (YCTHBIN OTBET)
[Ipenen AIUTENBHOCTH 10 MuHYT
[IpennaraemMoe KOJIM4ECTBO 3aJaHUI 2 Bompoca
[NocnenoBarensHOCTH BBIOOPKHU BorpocoB u3 | CiydaiiHas
KayxZa0ro pasaeiaa
Kputepnu ouenku - TpeOyeMBbIil 00beM U CTPYKTypa
- U3NIOKEHHEe MaTepraia 6e3 (akTHIeCKUX OIUOOK
- JIOTHUKA HU3JI0KCHUA
- UCITIOJIb30BAHUEC COOTBCTCTBy}OH.lef/’I TEPMHUHOJIOT'UHA
- CTWIb PE€YU U KYJIbTYpa peun
- To100p MPUMEPOB X HAYYHOU JIUTEPATyPHl H MPAKTHKH

«5» ecnun TpeOOBaHMSI K OTBETY BBINOJIHEHBI B IIOJTHOM 00beMe

«» ecn B IICJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOOJbIINE HETOYHOCTH B U3JIOKEHUH HEKOTOPBIX BOIPOCOB

«3» ecinu TpeOOBaHUS BBHIIIOTHEHBI YaCTUYHO — HE BBIIEPKaH 00BEM, €CTh

(hakTdeckne  OmmMOKHM, HapylleHa JIOTHKA  HM3JIOXKEHHS,
HEZOCTaTOYHO MCHOJBb3YeTCsl COOTBETCTBYIOIIAS TEPMUHOIOTHH

IIpoueaypa oueHuBaHMsi YMeHHMI M HaBBbIKOB (pelleHHE NPOOJIEMHO-AHAIUTHYECKUX H
NPAKTHYECKUX Y4eOHO-TTPOeCcCHOHAIBHBIX 321a4)

[IpennaraemMmoe KOJIMYECTBO 3aJaHUI 1
[TocnemoBaTenbHOCTH BEIOOPKH CrnydaiiHast
Kpurepun onenku: - BBIJICJICHNE U TIOHUMAaHUE MPOOJIEMBI

- yMeH#e 0000111aTh, COMOCTaBIATH PA3INIHBIC TOUKH 3PEHUS

- TTOJTHOTA MICHIOJIb30BAHUSI HCTOUHUKOB

- HaJIM41e aBTOPCKOH MO3HILIUH

- COOTBETCTBHE OTBETA IIOCTABIEHHOMY BOIIPOCY

- HCIOJNB30BAaHHE CONWAIBHOrO ombiTa, Marepuanos CMIU,
CTaTHCTHYECKUX JAHHBIX

- JIOTHYHOCTb M3JI0KECHHUS

- YMeHHe caenaTh KBaIH(UIMPOBAHHBIE BHIBOIBI M 0000IIEHHS C
TOYKH 3pEHUSI pelIeHNsI MPo(hecCHOHAIBHBIX 3a1a4

- YMEHHE IPUBECTH NPUMEP
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- OIopa Ha TCOPETUICCKUEC MTOJIOKCHUA
- BJIaJCHUC COOTBCTCTByIOHIefI TepMI/IHOHOFI/Ieﬁ

«5» ecnmm TpeGOBaHI/Iﬂ K OTBCTY BBITNTIOJIHCHBI B ITOJTHOM o0BeMe

«4» ecmm B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I${ K OTBETY, OJHAKO ¢€CTb

HEOONBIINE HETOYHOCTH B HW3JIOKCHUU HEKOTOPHIX BOIIPOCOB.
3atpynHseTcs B (OPMYIHUPOBAHUU  KBATU(PHUIIMPOBAHHBIX
BBIBOJIOB U 0000IIEHHIT

«3» ecnu Tpe60BaHI/I$[ BBIMTOJIHEHEI YACTUYHO — IBITAETCS 000CHOBATEL CBOKO

TOYKY 3pEHUs, OJHAaKo clabo apryMeHTHpPyeT HaydHbIe
TIOJIOKEHUS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENHEHO
copMynHupoBaTh BHIBOABI M OOOOLIEHWS, HE BHAWT CBS3b C
npohecCHOHAILHOH JIeITEIbHOCTHIO

4, quﬁﬂo-MeTogmquKoe H MaTepHAJIBHO-TEXHHYECCKOEC odecneuyeHue AUCIHHUIIIMHBI

(Mony.Jist)
4.1. DieKTpOHHbIE YUeOHble U31aHusl

1.

boromonos, H.B. Maremaruka: yueOHuk g By3oB/ H. B. boromosnos,

I1. U. Camoiinenko. — 5-e uzA., nepepad. u gon. — Mocksa : M3garensctBo FOpaiiT,
2023. — 401 c. — (Boicmee obOpazomanue). — ISBN 978-5-534-07001-9. — Tekcr
anekTpoHHbIM  //  OOpaszoBatenbHas minatdgopma  FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/510750.

Mauynuc, B. B. Briciias maremaTuka : yaeOHoe nmoco6ue Jyist By3oB / B. B. Mauymuc. —
5-e m311., iepepad. u jor. — Mocksa : M3mparensctBo FOpaiit, 2023. — 306 ¢. — (Bricmee
obOpazoBanmue). —  ISBN 978-5-534-01277-4. —  Tekct :  OSJCKTPOHHBIA  //
OopazosarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513124.
[Iunaues, B. C. Beicinas maremaruka. [Tonssiii kype B 2 T. ToMm 1 : yueOHUK Ui BY30B /
B. C. llumaues ; mox penakmueit A. H. Tuxonoa. — 4-e u3., ucrp. u gomn. — Mocksa :
MznarensctBO Opaiit, 2023. — 248 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
07889-3. — Texkcr : snextponHbIi // OOpa3oBarenbHas miargopma FOpaitT [caiT]. —
URL.: https://urait.ru/bcode/513025.

[Iumaues, B. C. Bsiciras marematuka. [Tosubrit kype B 2 T. ToM 2 : y4eOHUK 11t BY30B /
B. C. llumaues ; mox penakmueit A. H. Tuxonoa. — 4-e uz., ucrp. u gon. — Mocksa :
NznarensctBO Opaiit, 2023. — 305 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
07891-6. — Texkcr : anextpoHHbI // O0pa3oBatenbHas miatdgopma IOpait [calT]. —
URL.: https://urait.ru/bcode/513026.

4.2. JneKTpOHHbIEe 00pa3oBaTe/ibHbIE pecypchl

1.

2.

7.

DnekTpoHHas 6Gubnnoreunas cucrema «bC IOPAUT) Biblio-online.ru (OBC «IOpaiit»)
[Dnexrponnsrit pecypc]. — URL.: https://urait.ru/.

OnexTpoHHO-OubnuoTeunass cucrema ZNANIUM [Dnekrponnsiii pecypc]. — URL:
https://znanium.com/.

DnexTpoHHas 6ubnnoTeuHas cucrtema «KOHCYNbTaHT cTyqeHTa» [ DIEKTPOHHBIH pecypce].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas nsnektponHass Oubnuoteka [DnextpoHHbId pecypc]. — URL:
http://elibrary.ru/.

Hayunas snexrponHas 6ubmuoteka «KubepJlennnka» [Dnexrponnsiit pecypc]. — URL:
http://cyberleninka.ru/.

Nudopmanmonnas cucrema «EnnHoe OKHO AOCTynma K 00pa3oBaTeIbHBIM PECypcamM
[OnekrponHsIii pecype]. — URL: http://window.edu.ru/.

@OenepanbHblil HEHTp WHGOPMAIMOHHO-00Pa30BaTENbHBIX PECyYpcoB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.rul/.

4.3. CoBpeMeHHbIe NMpoeccHOHATIbHBbIE 0a3bl JAHHBIX U MH(OPMANMOHHbIE CIPAaBOYHbIE
CHCTEeMBI

OOyvaromumMcess oOecriedeH I0CTyn (yOaJGHHBIM JOCTYN) K HUKE CIEAYIOUIUM

COBPCMCHHBIM HpO(I)CCCI/IOHaJ'IBHBIM 0a3zam JaHHBIX 1 HH(bOpMaL[I/IOHHLIM CIIPAaBOYHBIM CUCTCMAM:
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

1. CnoBapu u »HuMKIONEAMH Ha Axagemuke [OnekrpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nHpOpMAIMOHHO-TIPABOBOTO oOecneueHus «I apanT» [DnekTpoHHbIH pecypc]. —
URL: http://ivo.garant.ru/.

4.4. KoMIUIeKT JIMIEH3MOHHOT0 W CBOOOJHO PpAacCHpOCTPAHSAEMOIro MPOrPaMMHOIO
o0ecrievyeHusi, B TOM YHcJie 0Te4eCTBEHHOI0 IPOU3BO/JACTBA
1. JluueH3moHHOE MporpaMMHOE oOecrieueHne: onepannonHHas cuctema Microsoft Windows,
nakeT o(ucHbIX npuioxennit Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMOe MPOrPaMMHOE 00eCIIeYeHUE: CBOOOTHBIC TIAKEThI O(PHCHBIX
npunoxxenunid Apache Open Office, LibreOffice.
3. IIporpammHoe o0ecreyeHne OTEYECTBEHHOTO IPOM3BOJACTBA: CIPABOYHO-IIPABOBAS
cucrema «l'apant» (DneKkTpoHHBIN nepuoauueckuil cpaBouyHuk «Cucrema 'APAHTY),
obpasoBatenbHas mnathopma IOPAUT (Dnekrponnas Guémmoreunas cuctema «OBC
IOPAIT» Biblio-online.ru (9BC «IOpaiit»)), 3IeKTPOHHO-OHOIMOTEUHAs CHCTEeMa
ZNANIUM, snextponnas oubauoreunas cucrema «KOHCYIIBTaHT CTYACHTa.
4.5. O0opynoBaHMe M TeXHUYECKHE CPeICTBA 00y4eHH

Jnist peanmzanuyl  TUCHMIUIHHBI (MOJYINSI) WCIIONB3YIOTCS Y4YeOHBIE ayTUTOPHH ISt
MpOBeACHUST y4eOHBIX 3aHSATHHA, KOTOpBIE OCHANIEHBI OOOpPYIOBaHWEM W TEXHUYECKUMHU
cpeacTBaMu OOyueHUs, U MOMEIICHUs JUIsl CaMOCTOSITENIbHOM paboThl 00yJaromuxcsi, KOTOpbIe
OCHAIIIEHBI KOMIBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOAKIIOYCHUS K ceTH «MHTepHeT» H
obOecrieueHbl JOCTYIIOM B DJJIEKTPOHHYIO HWH(OpPMAIMOHHO-00pa3oBaTenbHyl0 cpeny PXTY
uM. JI.W. Menneneesa. [lomyckaercsi 3aMeHa 000py/TIOBaHMS €T0 BUPTYaTbHBIMU aHAJIOTAMHU.

HanmeHoBaHue y4eOHBIX ayAUTOPU JIJIsI OCHAIIEHHOCTh YYEOHBIX AyAUTOPHIA IJIsl MPOBeIeHHS
NPOBe/IeHUs] YYeOHbIX 3aHATHI U Y4eOHBIX 3aHATHH 1 TIOMeLeHu i IJIs1 CAMOCTOSITe ILHOI
MOMeIeHHI VIS CAMOCTOSITeJIbHOM padoThI 000pYI0BAHUEM U TEXHHYECKHMH CPeICTBAMHU
padoTnI* o0y4eHust
VYueOHble  ayauTOpUW Ui TNPOBeJeHHs | YueOHas ayAuTOpUsl YKOMIUIEKTOBaHA CIELHaIN3UPOBAHHON
y4eOHBIX 3aHSITHI MeOenbplo, OTBEYAIONICH BCEM YCTAHOBJICHHBIM HOpMaMm H

TpeOoBaHUsIM, 000PYJOBAaHHEM U TEXHHUECKMMHU CPEICTBAMU
00y4eHus (MOOHIIbHOE MYJIBTUMEANHHOE 000pPYAOBaHHUE).
[Nomemenue Jyist CaMOCTOSITENBEHON pabOThI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOW  TEXHUKOM  C
BO3MOJKHOCTBIO ~TOAKTIOUEHUs: K cetn «VHTepHeT» U
o0ecrieueHneM JIO0CTyNa B BJIEKTPOHHYIO HH(OPMAaIHOHHO-
obpazoBatensHyto cpeny PXTY mm. .M. MenneneeBa u k
9BC.

* Homep KOHKpPETHOW ayIUTOPHH yKa3aH B IIpUKa3e 00 ayJUTOpHOM (OHIE, paclMCaHUM y4eOHBIX 3aHATHH H
pacIicaHuy IPOMEKYTOUHON aTTECTALUH.
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