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1. HEJIU U 3AJJAYAN JTUCHUIT/INHBI
1.1. Hean AucHMIIMHBI

HpI/IO6pCTeHI/IC CTyACHTAMM MAaTCMAaTHYCCKHX 3H&HPII>1, YMCHHA HCIOJb30BaATb
HU3Y4YCHHBIC MATEMATUYCCKUC MCTOAbI, Pa3BUTUC MaTeMaTHYECKOU HUHTYHUIINUH,
BOCHHUTAaHHUE MaTEMaTHUECKOM KYJIbTYPBHI.

1.2. 3agaun JUCHUILINHBI

— Jlath siCHO€ MOHWMAaHHWE HEOOXOIMMOCTH MaTeMaTHYEeCKOTO OOpa30BaHUS B
oOmIel MOArOTOBKE WHXKEHEpa, B TOM YHCIIEC BBIPaOOTaTh MPEACTaBICHUE O PO U
MEeCTe MaTEMaTHKH.

— Hayuwuth JTOTMYECKH MBICIHTH, ONMEPUPOBATH C aOCTPAKTHBIMH OOBEKTAMH U
KOPPEKTHO YHOTPEOSITh MaTeMaTHYECKUE TIOHSTHS, CHUMBOJUKY ISl OTOOpaKeHUS
KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIICHHM.

— Jlatp B 00OOIICHHOM BHJE MAaTEMAaTHYECKUE TMOHSATHS ¥ KOHCTPYKITUH,
MPUBUTHE HABBIKOB COBPEMEHHBIX BHJIOB MAaTEMaTHYECKOTO MEBIIUICHUS, OOydeHUe
CTYICHTOB MaTeMaTHYECKOMY aIfmapaTy W OCHOBHBIM MAaTEMAaTHYECKUM MOJIEIIM,
HEOOXOJMMBIM IS TPUMEHEHUS MaTEeMaTHYECKUX METOJOB B IPAKTUUIECKOUN
JEATENHbHOCTH: aHAIW3a W MOJEITUPOBAHUS YCTPOWCTB, TPOIECCOB W SIBICHUU W3
obmactu ux Oynaymied npodecCHOHAIBHOM AEeSTEIbHOCTH, O0pabOTKHM U aHaIu3a
PE3yNHTATOB YHUCICHHBIX U HATYPHBIX SKCIIEPUMEHTOB.

Hayunth CTyZIEeHTOB mpueMaM WCCICIOBAHUS W PEHICHUS MaTeMaTHYeCKH
dbopManu30BaHHBIX 3a7a4, BEIPaOOTaTh y CTYIEHTOB YMEHHE aHAJIM3UPOBATh
MOJIYYCHHBIC  PE3yJNbTAaThl, O3HAKOMUThL WX C OOMIMMH BOMPOCAMH TEOPUHU
MOJCIUPOBAHUS, METOJaMH TOCTPOCHHMST W  aHalnW3a OCHOBHBIX  (PU3HUKO-
MaTEeMaTUYECKUX MOJEINICH, TPUBUTH HaBBIKH CAMOCTOSATEILHOTO U3YUCHUS JTUTEPATYPHI
0 MaTeMaTHKE U €€ TPIIOKCHUSIM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
HucuunnnHa «MaTemaTuka) OTHOCUTCS K IUCHUIUITMHAM 0043aTeNbHOM YacTH
6soka b.1 yue6Horo riasa.



3. IEPEYEHD I[INTAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110

JTUCLHUNJIUHE

[Iponecc n3yueHuss AMCHUILIUHBI «MaTeMaThka» HarpaBlieH Ha pOpMHUpPOBaHUE
CIEAYIOIIUX KOMIIETEHIIUN:
VYK-1 — Cnoco0OeH ocymiecTBIATh KPUTUUECKUN aHalu3 MPOOJEMHBIX CUTyalluid Ha
OCHOBE CUCTEMHOT0 MO/IX0/ia, BEIpabaThIBaTh CTPATETUIO IEUCTBUH.

OIIK-2 — Cnoco0OeH BBISBISTh €CTECTBEHHOHAYUYHYIO CYIIHOCTH MpPOOJieM,

BO3HHKAIOIIIHUX

B xode mpodecCHOHAIbHOW  JEATCIBbHOCTH, W  IPUMEHSTH

COOTBETCTBYIOIINI (PU3NKO-MAaTEMAaTHUYECKUN ammapar ajid ux (popManuzanuu, aHaanu3a
Y IPUHSATHS PEUICHUS.

Komnerenumusi Pe3yabTathl 00yueHusi, XapakTepu3yimne
chopMHUpPOBAHHOCTH KOMIIETEHIIMH

YK-1 3HaTh:
- METOJIbI CHCTEMHOT'0 M KPUTHYECKOTO aHAIIN3a;
- METOIWKH pa3pabOTKH CTpAaTeTHu JACHCTBUM JJIA BBISBICHUS W
pelieHus npooJIeMHON CUTyanuu
Ymers:
- TIPUMEHSATh METOJIbl CUCTEMHOTO MOJAXO0Ja W KPUTHYECKOTO aHaIu3a
MPOOJIEMHBIX CUTYAIlUH;
- paspabarpIBaTh CTpaTETui0 JEWCTBUM, NPUHUMATh KOHKPETHBIC
pelIeHus ISl €€ peaiu3alui.
Brnaners:
- METOJ0JIOTHUEH CHCTEeMHOTO M KPUTHUUYECKOTO aHajau3a MpOoOJIEMHBIX
CUTYyaLU;
- METOAUKaMHU MOCTAHOBKM 1I€JIM, OIpPEACICHUsI CIOCOO0B €e
JOCTHXKEHUS, pa3pabOTKU CTpaTeruil 1ecTBUi

OIIK-2 3Haer COBPEMEHHOE COCTOSIHHE 001acTh MpodheCcCHOHATbHOU
NeATeIbHOCTH

YMeer wucKaThb U TPEACTABIATh AaKTyaJbHYI0 HWH(OpMAIMIO O
COCTOSTHUM TIPEMETHOM 00J1acTH

Bnaneer HaBbikaMu pabOThl 32 EPCOHAIBHBIM KOMITBIOTEPOM, B T.4.
MaKeTaMu MPUKIIAIHBIX IPOrpaMM i pa3pabOTKU U MPeCTaBICHUS
JOKYMEHTAIlUH




4. OBBEM JUCHUIIJIMHBI

OO6miast Tpy10€MKOCTh AUCHUIUIUHBI «MaTematuka» coctasiser 10 3.e.
Pacnipenenenue Tpy10€MKOCTH JUCLUIUIMHBI 10 BUAAM 3aHITUI

Bunbl yue6HOM paboThI Bcero Cemectp

4acoB 1 2 3
AyauTopHbIe 3aHATHS (BCEro) 198 72 72 54
B ToM uncne:
Jlexuuu 90 36 36 18
[Tpaktuueckue 3ausarus (I113) 108 36 36 36
JlaGopaTopHbIe PabOTHI
CamocrosiTesibHast paboTa 90 36 36 18
Yackl Ha KOHTPOJIb 72 36 36
Buasl mpomMexyTOYHON aTTecTaluy - 3a0 OK3 OK3
9K3aMeH, 3a4YeT C OICHKOM
OO6m1ast TpPy10€MKOCTh
aKaJEMHYECKHUE YacChl 360 108 144 108
3.€. 10 3 4 3




5. COAEPXKAHUE JUCLMUIIJIMHBI (MOY.JISI)

5.1. Conepmaﬂne pa3aejoB JUCHUILUVIMHBI U pacnpeacJieHue TPyaAoeMKOCTH
o BHaaM 3aHATHH

Ne | HanmeHoBaHUE TEMBI Copepxanue pazzaena Jlexu. | Ilpak. | CPC | Bcero,
n/n 3aH. qac.
1 cemectp
OnemeHThl JMHEWHOH | Onpenenurent, ux cBoiictBa. | 12 12 12 36
Y BEKTOPHOH anreOpsl | Beruncnenue OIpeIeIuTeNneH.

Anrebpa MAaTpHLL. Oo6patnas
MmaTpunia. Panr matpurpsl. Cucremsl
1 JUHEWHBIX  ypaBHeHuwid.  OOmas
Teopus. MeTtons! pelienus. BekTopsl,
JMHEWHBIE OTepaluy HaJl BEKTOPaMHU.
CkamnsipHO€, BEKTOPHOE M CMELIaHHOE

IIPOU3BEICHUS.
AHanuThueckast IIpssMmoyronbHas u noysipHast | 12 12 12 36
TrEOMETPHUS CUCTEMBl KOOpPAMHAT HAa IJIOCKOCTH.

IIpsimas Ha 1utockoctu. IlmockocTs u
npsimasi B npocTpaHcTBe. Kpubble
BTOpOro nopsanka. IloBepxHoctu
BTOPOI'0 MOPSIAKA.

IlocnepoBarenbHOCTH, | MHOXECTBA.  DIIEMEHTHI  JIOTHKH 12 12 12 36
byHKIUN u UX | BBICKA3bIBAHUN W MaTEMaTUYECKOU
IIPEACIIBL.. JIOTHKH. [Tonsatue  pyHKUUU.

XapaKTepUCTUKHU [IOBEICHUSA

¢yukuun.  Ipaduxku  PyHKUUMi.
[Mpenen  ¢ynkmuu. Teopembl 0
npenenax. 3aMmeydaTresbHble TpPeebl.
CpaBHeHHE 0€CKOHEYHO MAaJIbIX.

HUTOr0 36 36 36 108
2 cemecTp
HenpepsiBHOCTB u | HenpepelBHOCTE M TOUKM paspbiBa | 12 12 12 36
TOYKH pa3phbiBa. IIpousBogHasi, €€ reOMETPUYECKUN U
[TpousBonHass u ee | GpuU3NUECKUN CMBICIL, [paBuIa
MPUIIOKEHUS BBIYUCIICHUH. Tabmuma

npou3BoaHBIX. [luddepennuponanue
CIIO)KHBIX, HEABHBIX U (YHKUHUH,

3aJJaHHbIX napaMeTPUIECKH.
4 Huddepennuan. I[IpousBogubie U
mruddepeHransl BEICIINX TOPSIKOB.
OcHoBHbIE TEOPEMBI

i QepeHInaIbHOTO  UCYHUCIICHHUS.
IIpaBuio Jlonutansa. OKCTpPEMyMBI.
BbImykiocTe, BOTHYTOCTh, TOYKH
nepern0a.  ACHUMNTOTBI  KPUBBIX.
ITocTpoenue rpaduKoB.

Kommnekcuesie uucna. | Kommiuekcubie uucna. JleWcTBus ¢ 12 12 12 36
5 | HeonpeneneHHbld ¥ | HUMU.
OIPEICTICHHBIN HeonpeneneHHbli UHTETpall.




WHTErpa CpoiicTBa, Tabnuila WHTETPAJIOB.
MeTonpl WHTETPUPOBAHUS.
OrnpeneneHHbli uHTErpain. MeTobl
BBIYHCIICHMUS. HecobcTBennnie
uHrerpansl.  ['eomerpuueckne u
MEXaHUYECKHUE MPUIOKEHUS
ONPEACICHHOT O NHTETpaja

OyHKIMN HeCKONBKUX | OnpeneneHue (yHKIMA HECKONbKHX | 12 12 12 36
IIEPEMEHHBIX nepeMeHHbIX. YacTHbIE IPOM3BOAHbBIE
6 u aupdepenunan. IlpousBogHas 1o
HAIpPaBJICHUIO, TPAJUEHT. DKCTPEMYM
(GYHKIMHU IBYX IEPEMEHHBIX.

KoHnTponb 36
UTOr0 36 36 36 144
3 cemectp
Huddepenunansupie | OCHOBHBIE HOHSITHS. 6 12 6 24
ypaBHEHUs Huddepenunanbueie YpaBHEHHUS
MIEPBOTO nopsiiKa.
Huddepenunanbueie YpaBHEHHUS
; BBICIIMX  IOPSAKOB.  JIuHeliHble
muddepeHnnanbHbIe YpaBHEHHUS.

OOmast  Teopusi.  YpaBHEHHS C
MOCTOSIHHBIMUA KO3 pHLIMEHTaMU U
CTEeLUANbHBIM BUJIOM TIPAaBOM YacTH.
Konebanus. Pe3onanc.

Panp1 HucnoBele psabl U NPU3HAKK HMX 6 12 6 24
CXOAUMOCTH. @DyHKIMOHAIbHbBIE
8 paasl.  CTemeHHble psabl U HX
IIPUIIOKEHUS.
Psane1 Oypee.
KpatHsle u | /JIBoriHble  uHTerpansl.  TpoitHbIE 6 12 6 24
9 | KpUBOJIMHENHBIC UHTErPAJIBL. Kpuonuneiineie
UHTETpaJIbl UHTETPaJIbL.
KoHnTponb 36
\ | utoro 18 36 18 | 108
BCEI'O 90 108 90 360

5.2. [lepeyeHb 1a00paATOPHBIX PadOT
He npenycMoTpeHo yueOHBIM IJIaHOM.

6. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
KypcoBasi paGora He mpexycMoTpeHa.

IlepBblii cemecTp
Kontponsnas padota no teme «OnpeaenuTeNn U CUCTEMbI) Ha 4 HeJene,
TecT 1o TeMe «BektopHas anrebpa» Ha 7 Henerne,
N3 no teme «AHaIUTHYECKas T€OMETPUs» BbIIACTCA HA 7 Hexaene, nmpuem Ha 12
HEJene,




N3 no teme «IIpenensr» Bergaercs Ha 13 Henene, npuem Ha 17 Henene.

Bropoii cemecTp
N3 o teme «IIpon3BoaHas u ee MPUIIOKEHUS» BbLAAETCS Ha S5, mpueM Ha 10
Henene, /13 no teme «HTErpai u ero mpuiiokKEHUs» BbIAAETCS HA 12 Hexene, npuem
Ha 16 Henene.
Tperuii cemecTp
N3 no teme «IuddepeHnuansubie ypaBHEHHs» BblJadya Ha 3 Hejele, npueMm Ha 7
HEeJene,
KOHTpOJIbHas paboTa no teme «Psap» Ha 12 Hepene,
N3 no teme «KparHele uHTErpanbe» Bblaaercs Ha 13 Henene, mpuem Ha 17
HEeJene.

7. OLIEHOYHBIE MATEPUAJIBI J1JIS1 IPOBEJAEHMS IPOMEKYTOYHOM
ATTECTALIUY OBYYAIOLUXCS MO JMCLHUNJIUHE

7.1. Onucanmne moxkasarejied U KpUTepHeB OLEHUBAHUSA KOMIIETEHUHUN Ha
Pa3JIMYHbIX 3Tanax ux popMupoBaHusi, ONUCAHUE MIKAJ OLlEeHUBAHUS

7.1.1. DTan TeKywero KOHTPoJIs

Pe3ynbrarhl TeKyllero KOHTPOJS 3HAaHUM M MEKCECCHOHHOM aTTecTaluH
OLICHMBAIOTCS I10 CJIEAYIOLEH CUCTEME:

“aTrTecToBaH’”’;

“He aTTecToBaH .

Komnerenus Pesynbratsl Kpurepun ATTecToBaH He arrecroBan
oOyueHwus, OIICHUBAHHUS
XapaKTepHU3yOIIHe
c(hOpMHUPOBAHHOCTH
KOMIICTCHIINU
YK-1 WAJT-1y-1 3nats: AxruBHast pabota Ha Brinonnenue Hesbinoanenue
- METOAbl CUCTECMHOI'0 H HpaKTI/I‘leCKI/IX
KPUTHYECKOI'0 aHaIu3a, SAHSTHSX. OTBET HE pa60T B CPOK, . pa60T B CPOK, .
- METOOMKH DPa3paboTKu MeHEE ’ yeM Ha npeaAyYCMOTPCHHBIN | MIPEAYCMOTPCHHBIN
. S
CTPATCIHH ACHCTBIH MU | 11 o By 3aaHHBIX B pabounx B paboumx
BBIABJICHUA W PCUICHUA
npoBaenmEoi caTYATH B TIpoIlecce Ompoca nporpaMmmax porpaMmmax
BOIIPOCOB
W-2yn2 Yvers: Pewenne He menee Brimonnenue Hesbimonuenue
- IIPUMCHATH METObI II0JIOBUHBI
CHCTEMHOTO MOAXOHa M CTARJIAPTHBIX pabor B CpoK, 5 paboT B CPOK, 3
KPUTHYECKOTO aHATN3A NPAKTHHYECKHX 33124 nNpeaAyCMOTPCHHBIN | MTPEAYCMOTPCHHBIN
MIPOOJIEMHBIX CUTYaIHi; B pa60q1/1x B pa60q1/1x
- pa3pabaTsIBaTh
cTpateruio neficTBuil, nporpammax nporpammax
TNIPpUHUMATH KOHKPCTHBIC
peIICHUA JUIL ce
peanu3anum.
WJ-3yas Branets: Pewenne He Menee Brimonnenue Hesbimonuenue
- METOJ0JIOTHEN
TOOBHHAI paboT B CPOK, paboT B CPOK,
CHCTEMHOTO Y | MpUKITaIHBIX 33034 B o o
KPUTHYECKOTO aHaIU3a KOHerTHOI?'I Hpe,Z[YCMOTpeHHBII/I Hpe,Z[YCMOTpeHHBII/I
MPOGICMHBIX CHTYAlMH; | 1o oo B paboumx B pabouunx




- METOJUKaMH | 00J1aCTH nporpamMmmax nporpammax
IIOCTaHOBKHA e,
OIIpenieNieHNss  CIoco0oB
ee JOCTHKCHHUS,
pa3paboTKu cTpareruit
JICUCTBHNA
OIIK-2 Ul 1onk-2. 3uaer | AxTtuBHas pabora Brimonaenune Hesbinonuenue
COBPEMEHHOE  COCTOSHHE
BPEMCHH TOHH Ha IpaKTHIECKuX paboT B CPOK, paboT B CPOK,
obacty 3aHATUAX, OTBET HE o o
NpotecCHOHANBHO MOHC® oM Ha MPEyCMOTPEHHBIN | IIPEAYCMOTPEHHBIN
JESTEIBHOCTH IIOJIOBHHY B pa60q1/1x B pa60qnx
33JlaHHBIX B mporpammax mporpammax
IPOLECCE OMpOca
BOIIPOCOB
U200k, Ymeer | PereHue He MeHee Brinonnenue Hespimonuenue
HCKaTh M NPCACTABIATE TIOJIOBHHbI paboT B CPOK, paboT B CPOK,
AKTyaJIbHYIO CTaHIAPTHBIX o o
MH(bopMALITO o | npakTIvecknx sazay MPEAYCMOTPEHHBIN | IPELYCMOTPEHHBIN
COCTOSHMM  TIPEMETHOI B pabo4mx B pabounx
obac
et Iporpammax porpamMmmax
W-3p.,. Brazeer Pemrenne He MmeHee Brimonnenue Heprinonnenue
HaBBIKAMH PaboTHI 3a MOJIOBUHBI pa60T B CPOK, pa60T B CPOK,
MEepCOHAIbHBIM MIPUK/IAJHBIX 3a7a4 B o o
KOMIILIOTEPOM, B T.4. KOHerTHOI\/'I nNpeaAyYCMOTPCHHBIN | MIPEAYCMOTPCHHBIN
E;ﬁi;% r;p;;llmanﬂmx TIpeMETHO B pabo4ux B pabo4ux
paspacoTKH 1 obnactu nporpaMmmax nporpaMmmax
NpeICTaBICHUS
JOKYMEHTAIUU

7.1.2. ITan NPpoOMe:KyTOYHOr0 KOHTPOJIS 3HAHUH
Pe3ynbpTaThl MpOMEXYTOYHOrO KOHTPOJSA 3HAHMM OLEHMBalOTCA B 1, 2, 3
CEMECTpE MO YEeThIPEX0aIbHOU CUCTEME:
“OTINYHO”;
“xopomio”;
“yIOBIETBOPUTEIBHO ;
“HEyJIOBJIIETBOPUTEIIHLHO .

Kowmre- Pesynprarsl Kpurepun | Otnnuno Xoporo Ynosn. | Heynosin
TCHIUA O6y‘IeHI/IH, OLICHHUBAaH
XapakTepu3yolue us
c(OpPMHPOBAHHOCTH
KOMIICTCHIIUN
VK-1 H/I-1y .1 3Hats: Tect Boinonnenue Boinonnenune | Breinonnen B tecre
- METoApl CHCTEMHOTO | Tecta Ha 90- Tecta Ha 70- | He TecTa Ha meHnee 50%
KpUTHICCKOTO aHanusa, 100% 90% 50- 70% MPaBHIILHBIX
- METOOWKH  pa3paboTKu OTBETOB
cTpaTeruu  JAEWUCTBUM  AJis
BBISIBJICHUS u peumcHusA
MPOOJIEMHON CUTYAIHH
U-2ya2 YMeTs: Pemenue 3anauu pemensl| I[Tponemonctpup| ITponemonc 3agauu He
- HPUMEHATD METOIBI | cTaHJapTHBIX B II0JIHOM OBaH BEPHBII TpHUpOBaH peLIEHBI
CHCTCMHOTO  NOAXOAA M | paKTHUECKH obbeMe u XOJI pelICHHs1 | BEpHBII XOA
KPHTHHEECKOTO anansa X 3a/1a4 TIOJTyYEHBI BCEX, HO HE peleHus B
MpOONICMHEIX CHTYauA; BEPHBIE OTBETHI MOJTy4eH OobIIMHCT
- paspabaTbIBaTh CTpPATETUIO P ?,]
nelicTsHiL, NpHHAMATE BEPHBIIl OTBET BE 3a/1a4
KOHKDETHBIC PELICHHS IUI ¢ BO BCCX 3a/iaqax
peanuzanuu.




N-3ya3 Braners: Pemenue 3anauu pemensl| I[Tponemonctpup| ITponemonc
- MCTOZOJIOTHCH CHCTEMHOIO | cTaHIAapTHBIX B IIOJIHOM OBaH BEPHBII TPUPOBaH 3agauu He
" 61<pnmqec1<oro AHATM3A. | paKTHYIECKU obbeme u XOJ] PEIICHHsT | BEPHBIH X0/ PpEIICHBI
TPOBJCMHBIX CHTYAIHH, X 3a71a4 TIOJTyYEHBI BCEX, HO HE peleHus B
- MCTOOUKAMH IIOCTaHOBKH
BEPHBIE OTBETHI MOJTy4eH GobIIMHCT
elu, ONpeCACIICHUA *
Croco60B  €e  JOCTHDKCHUS, BEPHBIM OTBET BE 3a/1a4
pa3paboTKu CTpaTerui BO BCEX 3alaqax
JICHCTBUIMA
OI1K-2 | Ba-1pp.2. 3Haer Tect Brmonnenne Brmonnenne Brmonnen B Tecte
COBPEMEHHOE COCTOSIHUE Tecta Ha 90- Tecta Ha 70- | HWe TecTa Ha meHnee 50%
obmacti  mpodeccHoHATbHOH 100% 90% 50- 70% MIPaBUIIBHBIX
JCATCIIBHOCTH OTBETOB
MA-2¢pni,. Ymeer uckate u | Pemenue 3anauu pemensl| I[Tponemonctpup| ITponemonc 3agauu He
OPCACTAaBIATE  AKTYAIbHYIO | CTAHJAPTHBIX B [IOJTHOM OBaH BEPHBII TPUPOBAH peleHbI
MHQOPMAIIIO O  COCTOAHHH | IpaKTHUECKH obbeme n XOJ] pellIeHNs] | BEPHBII X0
Mpe/IMETHOH 0OacTH X 337124 HOJYYEHBI BCEX, HO HE pelieHus B
BEPHBIE OTBETHI MOJTy4eH OobIIMHCT
BEPHBIIl OTBET BE 337124
BO BCEX 3aJ1auax
MA-3¢py,. Braneer Pemenue 3anauu pemensl | [Tponemonctpup| ITponemonc
HABBIKAMH pabOTHI 3a CTaHJAPTHBIX B II0JIHOM OBaH BEPHBII TpHUpOBaH 3agauu He
HEPCOHAIBHBIM NPaKTHYECKHU obbeme n XOJ] pellIeHNs] | BEPHBII X0 peLIEHBI
KOMIIBIOTCPOM, B T.1. X 337124 HOJYYEHBI BCEX, HO HE pelieHus B
TMMaKeTaMu NPUKJIaJHBIX
BEPHBIE OTBETHI MOJTy4eH OobIIMHCT
IPOTpamMM [UIs pa3paboTKH 1 ’
BEPHBIIl OTBET BE 337124
HPE/ICTaBICHHUS
JOKYMEHTAITHH BO BCEX 3aJ1a4ax

7.2 HpI/IMeprIﬁ MEPECICHb OLNCHOYHBIX CPCIACTB (TI/IIIOBl)Ie KOHTPOJIBHBIC

3aJJaHUs] WM HMHbIe MATepHAaJibl, He00XOAMMbIe /ISl OLEHKHM 3HAHMH, YMEHUM,
HABBIKOB M (MJIN) ONBITA AeATEJIbHOCTH)

L

1. aub

IlepBbl1ii cemecTp
1 Marpuua Ha3bIBaeTCsl AMArOHAIBHOM, €CIu:
1) nyIeMeHTHI, CTOSIINE Ha TOOOYHON AUATOHAN, PABHBI HYIIIO;
2)BCe 3JIEMEHTBI, JIeJKaIllMe Ha TJIABHOW JUArOoHAaJM, PABHBI HYJIIO;

3)Bce 3JIEMEHTHI, HE JIeXkKalllie Ha TJIaBHOM AHaroHaiu, paBHbI HYJIIO;

4)31€MEHTBI, JIEKAILME HUKE TJIABHOM TMaroHalIu, paBHbI HYJIIO;
5)351eMeHTHI, JIeXKalllue Ha TJIaBHON IuaroHaiu, 00s3aTelbHO paBHH ;1
2 Marpuia Ha3bIBaeTCsl TPEYroJIbHOM, €CIH:
1) anemMeHTHI, CTOosAIIME Ha MOOOYHON AMAaroHaNId, paBHbI HYJIIO;

2)BCe 2JIEMEHTBI, JIEKAIUE HA [VIABHOM 1MaroHaju, paBHbI HYJIIO;

3)Bce 3JIEMEHTHI, HE JIeXKalllie Ha TJIaBHOM AMaroHai, paBHbI HYIIIO;

4)351eMEeHTHI, JIeXKaITUe HUKE TJIaBHOM AMaroHai, paBHbI HYIIIO;
5)aJIeMEeHTHI, JIeKalie Ha TJIABHOUN TUaroHaiu, 00s3aTeIbHO PaBHHI 1;

BEKTOPHAS AJITEBPA

JIuHeitHbIE OorIcpanuu Haa BEKTOpaMHu
1.1 U3 BekropoB a(1,2,2), b(1,3,1), ¢(2,6,2) KOITUHEAPHBIMHE SIBIISTIOTCS

2. buc

3. auc 4.

aub, amc

1.2 anb1 BekTOpa a=itj-k, b=i-j+2k, c=i-j+2k. Haiitu BexTop a-b-c.

1. (-1,3,5)
1.3 U3BecTHEI |c7| =

1.5

2. (-1,3,-5)

2. 4 3. 3

3.(1,3,-5)
¢|=3,a a Lc. Haiitu |a —¢|
4.2

4.(-1,3,5)

7.2.1. IlpumepHbIi epevyeHb 3a{aHNI JJIS NOATOTOBKH K TECTHPOBAHUIO




1.4 Vissectnnl |a| =12, |¢|=16,a a L c. Haiitu |a —¢|

1. 21 2.20 3. -20 4.12
1.5 Haiitu HanpaBiisomye KOCUHychl BekTopa a(4,0,-3)
1. (-0.8,0,0.6) 2. (0.6,0,0.8) 3. (0.8,0,-0.6) 4.(0.8,0,0.6)
II. CkaasipHoe npousBe/ieHHE BEKTOPOB
2.1 13 BektopoB a(3,2,2), b(1,0,1), c(2,6,-2) OpTOroOHaTBHBIMU SBISIOTCS

1. aub 2. amc 3. aub, auc 4.cub
2.2 BeIUMCAUTH MPOEKIINIO BEKTOpa a Ha BeKTop a+tb, raue a(3,0,4), b(-3,1,-4)
1. 0.2 2. 0.2 3.0.1 4.0.5

2.3 Onpenenuts yron mexy Bekropamu a(4,0,-3) u b(1,-3,4/3).
1. 90°  2.0° 3. 90° umm 270° 4. 180°
2.4 JTausl BexTOpa a=i+j+k, b=i-j-k, c=-4i+3k. Haiitu Bextop (a+b)>-c2.

1. -1 2.1 3.0 4.-21

2.5 Haiitu paboty cunsl F(1,1,2) npu npsMonnHEHHOM JBM>KEHUU TOYKU B Hanpasienun oT A(1,0,1)
k B(1,2,1)

1. 2 2. -2 3.1 4. -1

III. BekTopHOE, CMELIAHHOE MPOU3BEIeHUS BEKTOPOB
3.1 Jlansl BekTOpa a=i+k, b=i-j. Haiitu |axb|2-a2, rze axb-BeKTOpHOE MPOM3BEACHUE a Ha b.

1.1 2.0 3.2 4. -1
3.2 Beruucnuth 006eM TeTpadapa, mocTpoeHHoro Ha BekTopax a(3,0,2), b(3,0,0), c(1,-1,2).
1. 2 2.1 3. 3 4.6

3.3 Beruucnutb 005eM HaKJIOHHOU MPU3MBI, MOCTPOSHHON Ha BekTopax a(2,0,1), b(7,1,0), c(1,1,0).

1. 1 2. 3 3. 6 4.3

3.4 Cuna F(1,0,1) npunoxena k touke A(2,1,2). OnpeneanuTs MOMEHT 3TOM CHJIbI OTHOCHUTEIBHO
Hayaja KOOpAuHaT.

1. (1,0,-1) 2. (1,0,1) 3. (1,1,0) 4.(1,-1,0)

3.5 Onpenenuts mnomans TpeyroisHuka ABC ¢ Bepmmnamu B Toukax A(-1,0,-1), B(0,1,0) u C(-
1,1,-1) c noMoI11bI0 BEKTOPHOTO MPOU3BEACHHUS.

1. V272 2. 42 31 4.2
3.6 OnpenenuTts abe, ecniu a(1,0,1), b(1,-1,0), c(1,1,0).
1. 1 2.2 3.2 4. -1

AHanuTHueckasi FreOMeTpHs
1. Ompenenute HeW3BeCTHbIE KOX(PQHUIMEHTH B ypaBHEHHM IJIOCKOCTH 3x+ By+Cz;—3=0

napajuiesbHOM miaockoctu 6x —2y+5z—-3=0.

1) B=-1; C=2,5; 2) B=1; C=25; 3) B=2;C=1.5; .

2. Haiimute HEW3BECTHBIM KOX(PQHUIMEHT B YypaBHEHUU IUIOCKOCTH 3x+By-2z-5=0 ,
NEPIEHIUKYIISIPHON IIIIOCKOCTH X —2y+47=0

1)B=2; 2) B=-5/2; 3) B=5/2.

3. YkaxuTe KaHOHMUYECKHUE YpaBHEHUS INpsAMOM, mpoxoxsmen uepe3 Touky A(3;2;-1) mnapamienbHO

BEKTOPY s={3;2;—1}
1 x+1:y—2:z—4; 2) x—3:y—2:z+1; 3) x—3:y—2:z+1.
3 2 -1 -1 2 4 2 1 2
4. YpaBHeHUs NpsIMOi, ipoxoAsiieit uepe3 Touku A(2;-3;5) u B(0;-2;1) umerot Bua:
x-2 y-3 z-4 x-2 y-3 z-4 x-1_ y+5 z-6
1 8 : N ARV T
1 8 2 1 8 2 A 4 1

1) na; 2) HeT.

. Bce oTBeThI BEpHBI?

. ., x+1 z+1
5. Haiigure Touky M, nepeceuenus npsamon 5 =Y =27 ¢ nnockoctsio x — y+2z-3=0

3 -1




1) M, (=1,0,-1); 2) M, (=5;-6;1);  3) M, (1;2;3).
6. YKaxuTe KaHOHUYECKOE ypaBHEHUE NPSAMOM, MPOXOAAIIEN UYepe3 TOUKY M(Z;O; —3) [apajuIeIbHO

x—1 y+2 z+l

IpsIMOI =
2 -1

— _ + —
= S_y-2_z+l 2) X2 2_y_zt3 3)x_2=l=z_+3_

2 0 -3 5 2 -1 2 -3 5

x+1 y-2 z+2
7. Ilpm Kakux 3HA4YEHUAX m npsiMast 3 = = 2 rapaiujenbHa  IIOCKOCTH
m —

x-3y+6z+7=0

)ym=1; 2)1)m=3; 3)m=2.
Bropoii cemecTp
IIponsBoHas

1. TpousBoanas pyHkuuu f(x)= ti paBHa
gx

1 tgx—xctgx; 2) S1n2).c—2x 3) cos’x: 4) tgx + xcigx
tgx 2sinx tg’x
2. TlpoumsBoanast pynkuuu f(x)=sin2x-Inx paBHa
1) cos2xl; 2) —cos2x-Inx+ sin 2x 3) sin2x . COS2x; 4) 2cos2x-Inx 4 SR2X
X X X 2 x
X =2cost
3. IIpousBoxnas GyHKIUU . paBHa
y=1-sint

1 1 1
1) —tat; 2) —ctgt; 3)-—tgt; 4) —2ctgat.
)2g )2 g )2g ) g

4. Tlpoussoanas GpyHKmH f(Xx)=x"v/Xx—3 B Touke X = % paBHa

1 \/7 1 1 % \/7 1

1) e*; 2) — 3) Ee ; 4)——e4
5. TpousBonnas (pyHKLu/H/I f(x)= ¢ B Touke x=4 paBHa
1) 0; 2) 16; 3)8; 4) 4;
2x
6. Hana f(x)= 65 ,torza f'(In3)

1) 1,8; 2) 2.4 3)2,8; 4 3,6.

7. Ilpu KaKoM 3HaYeHUU a TpsAMas y=3+x ABJIsETCSA KacaTeabHOH K rpaduky pyHkuuu f(x)=e"

1) —%; 2) 2; 3)-2; 4)0,5.

—X

8. IIpomexyTku yObiBaHUs QyHKIMH [ (X) = ¢ paBHBI

1) (—0;2]U(=Lo); 2) [-2-1)U(=L;%); 3) [-2;0); 4) [-2;-1].
9. IlpomexyTku yObiBanust GyHKIUu f(x) = 1x_2 paBHBI
nx

D (0:ve s 2) (o-l)u[@;oo); 3) [Veso); 4) (01)U(Le].

10. ®ynkuus f(x) = x +3X° MMeeT SKCTPEMYM B TOUKAX



1) x_ =0, x :_E_ 2) x :_E; x =0
2 2

min

3 3

3) x,., = % 4) x,,. = %
8+2x
11. DxcrpemanpHOe 3HaueHue GpyHKIMH f(x) = s paBHO
1) 3v2; 2)2; 3) 4; 4) 8.
12. IIpsamass y = —x+3 KkacaeTrcsa rpapuxka ¢GyHKOMH » =g(x) B Touke x,=—2 Toraa g(-2)
paBHO
1 2)3; 3)5; 4) -3.
13. Touka JABMXKETCS MO KOOPAMHATHOW MpsAMON Mo 3akoHy s(f)=—t"+9¢+8, torna v, (4)
paBHO
1)9; 2) 25; 3)1; 4) -25.

Tpernii cemecTp
JuddeperunanbHble ypaBHEHHS
OO6uMm pemerreM auddepeHnnanbHOro ypaBHEHHS
1) ¢ cos(=3x)+c,sin(—2x)

X

—3x -2
2) ce T +ce

L. y"+5y"+6y=0 SABIISICTCA , ,
3) ce’+ce”
4) ce” +c,sin(-2x)
1) ce™
2) ¢ +ce’
2. y"+y'=0 SABISETCS ) a e

X —X
3) ce' +ce
4) ¢ sinx+c,cosx

YacTHbIM perieHueM qudepeHInaIbHOro YpaBHEHUS SBISAETCS (PyHKIUSA
5

y'=—4x+1 yz—%x3 +x?2 y'=6x y:xZ
L = 12x° y=yx 5 Y'==x"+2 y=8x"
y'=-10 y=-5x Yy =5x" y=—§+x2
y'=3x-2 y=x V=16 y=x
YacTHbIM perieHueM qudepeHInaIbHOro YpaBHEHUS SBISAETCS (PyHKIUSA
y'-2y'+2y=x-x’ ) y=-x"-3/2x*—2x
1) y"-2y'=6x>+1 2) y=2x+3
y'+4y =8x+12 3) y=-1/2(x*+x)
y"—4y'+4y =2e* 1) y=4x*-3
2) y"—4y'=4xe™ 2) y=xe™
y"+4y =16x" -4 3) —(x+1)e”
«Psaapm»

0
1. HCOGXOIII/IMblf/’I IMPU3HAK CXOANUMOCTHU YHUCJIOBOTO psaaa 21/1” 3aI1MChIBACTCA B BUAC

n=1

limu, =0 limu, #0 limu, <0 limu, >0

n—>0 n—>0 n—>0 n—>0



. - 1
2. HaiiTu cyMMy 4nCIIOBOTO psjia Z

n=1 l’l(n + 1)
D1 232 3)w 42 5) 23
3. HpI/I KaKuX 3HAUYCHUAX A pSI,Z[ CXOOUTCA Z—'
m=1 N:
1) a>0 2) a>1 3) 0<a<l 4) a>1/2 5) a>3/2

4. Haiitu Bce 3HaYCHHS 0, IPH KOTOPBIX PsiJl @) aOCOIIOTHO CXOAMUTCS; 0) YCIOBHO CXOAUTCS:

0 _ n—1
1) Z% (OtBet: a) a>1;  6)0<a<=1;)
n=l1

o0 n—1
2) z =D (OtBet: a) Her; 0)a#k; k€N;)
a

n=1

n

1 1 1 1 1
4) 1+3_a_2_a+5_a+7_a_4_a+"' (OTBeT:a)a>1; 6)(X=1,)
5. CKOJIBKO MEPBBIX WICHOB psAJa JOCTATOYHO B35Th, YTOOBI UX CyMMa OTJIMYAJach OT CYMMBI psijia Ha
BEJIMYMHY, MEHBIIYIO, ueM 10 ~°:

IR

n

3) Y220 (Omser:a)a>1;  6)0<o<=1;)
n=l1

n—1

(OtBer: n=107)

2) i(_lznl ( Otser: n=106 )

6. Haiitu B3anmmHOe cooTBeTCTBUE Mexay GyHKiusMu 1) e*; 2) cosx; 3) sinx; 4) In(l+x) u ux

Pa3JI0KCHUCM B CTEIICHHOH paa:
2 3 4 n

(I U SN | S
2 3 4 n
) 2 4 2n
N S ) . A
0 A (2n)!
. 3 5 2n-1
A +...
35 2n—1)!

7. CTETICHHBIM PSIIOM HA3bIBAIOT PSIJ BUIA
1 2 n
Voay+a (x—x))+a,(x—x)) +...+a, (x—x,))" +...

a a a
1 4 2 __ ...+ e

(x=x) (x=x)  (x=x)

a a a
L 2 — 4.+ 2

(x—x0)+(x—x0)2 (x—xo)"+

ao+a1(x—x0)+a2(x—x0)+...+an (x—x0)+...rpaJIOM

—t

a, +

—t

a, +

7.2.2. IllpuMepHBI NepevyeHb 3aJaHUM /151 PelIeHUs CTAHAAPTHBIX 3a1a4
IlepBblii cemecTp



1. Jlausl BeKTOpsl @ =27 +p U b =-3n+2p, Tae |ﬁ|=2,

ﬁ| =1, yron Mexnay BEKTOpaMu 71U
ppasen 120°. Haiitu ‘25 xl;‘.
2. Ha matepuwanbHylo TOYKY AeHCTBYIOT cHIbl f, =51 —=3j +k, f, =31 —j +2k, f, =1 +j +5k .
Haiitu pa6oTy paBHOzeiicTByIomed 5THX cunm Rmpu mepementenun Touku M, (8,9,11)B mosnoxkenue
M,(3,2,1).
3. HaiiTi miomaaps a BEpUIMHBI KOTOPOTO JIEXKAT HA OCAX KOOPAMHAT U OTCTOAT OT Hadajla KOOPAMHAT
Ha 2,3,5 enuHuI,.
4. lans! BexkTOpsl @ =11 +2] +k, b =i — ], ¢ =k . Haiitu 3HaueHue [, npu KOTOpoM abc = ac.
5. Mano @ = {3;1;—1}u b = {—2;3;4}. Haiitu KOCHHYC yI/a, 0OPa30BAHHOIO BEKTOPOM (+b) C OCBIO
Ox.
6.Cuna P={2,-4,5 MPUWIOKEHA K TOUKe M (4;-2;3). OnpeneanTb MOMEHT 3TOM CHJIbI OTHOCUTEIBHO
touku A(3,2,-1).
7. Ha BexTopax a = {3;—-2;0}; b ={1;2;5} u ZHOCTpOeH mapajIelenumnes, oGbeM KOTOPOTo PaBeH
20. HaiiTi OTIIMYHYIO OT HyJISl KOOPIMHATY BEKTOpa ¢, eciu ¢ L iockoctu yOz u Tpoiika a,b,c -
JeBasl.

3 {2x+3y+z+1=0,
8. CocTtaBuTh YypaBHEHHE IUIOCKOCTH, IPOXOIALIEH Yepe3 MpsIMyIo u

3x-2y4+z+2=0,
NEePIEHAUKYIISIPHON IIJIOCKOCTH X — Y —3z +2 =0.
x=1It-1,
9. Ilpu xakom 3HadeHuu /[ mpsimasi § y = 3¢ +1, mepneHauKyIspHO MPSIMOI
z=-3t-4

10. CocraBuUTh ypaBHEHHE NPSIMOM, IPOXOIALIEH Yepe3 TOUKY IepeceueHus npsamelx 3x+y—-5=0u

3x-2y-5z=0,
5x-2y+3=0.

x—2y+10=0 wu orcrosmmeii ot Touku C(-1,-2) Ha paccTrosnuu d =S5.
2 2

11. Ha runep6oine 4—9—R=1 HATH TOYKy, KOoTopas Obula Obl B TpH pa3a OMMKe OT OIHOH

ACHMIITOTBI, YEM OT JPYTOM.
IIpenensr.
. 3x* =2 .oxt—x . Nx+10—+4—x
1. llm —. 2. Ilm——— 3. lim > .
+7x ol x+x—2 >3 2x —x-21

1/2sinzx
4. lim(x+7)[ln(x+l)—ln(x+3) . 5. limw. 6. lim(1+cosﬂj :
X0 x—0 2xtg 2x x—1 2

Bropoii cemecTp
HenpepsiBHOCTS. [Ipon3BogHasl.
1. MccnenoBath Ha HENPEPHIBHOCTb M HAMTU TOYKM pa3pbiBa (QPyHKIUHM (YKa3aTh MX XapakTep) U
MIOCTPOUTH ICKU3 Tpaduka GpyHKIHH
x—1, ecmmx<l,

L1 f(x)=1x°, ecml<x<2,

3+1log,x, ecnmx=>2.

2
12, f(x) _ 5(x+l)z(x2+5x—6) ‘

[IpousBoanas
Haiitu npounsBonublie GyHKINN

1. y = In(arcsin/1—e*). 2. y=0Cx-1)In(1+4x* +2x).



2arccosz \/;

3. y:arctglzx2 4. y=

- X
[Ipumensisi Meton norapudmudeckoro nudhepeHnpoBaHus, HAUTH

MPOU3BOJIHbIEC (DYHKIIUA.

x? 3
e -tg'x . o
5. 2) y=2 Y 6) y=(sinx)" ;
arccos x
6. Haiinute npou3BoHbIe 1-T0 1 2-r0 NOPSIIKOB OT (PYHKIUH, 3aJlaHHBIX TApaMETPUIECKH.
x=e'sin2t,
y=e” cos2t.

7. Haiinure Mpou3BOAHYIO YKA3aHHOIO ITOPSIKA.
= (3 —xz)ln2 x,y" =
1

8. HaiiTu npou3BOIHYIO 7-TO OPSAAKA ) = 3
x f—

9. CocTaBuTh ypaBHEHHs KacaTeNbHBIX K rpaduKy QyHKIUU y = MEPIEHIUKYIISPHBIX IPIMOU
b

y+x+7=0.
10. TTonb3ysack mpaBuiom Jlonurans, HAUAUTE MPEIEIIbIL.
eJm 1
a) lim ; 0) lim (ln xX+— J
x>0 x4 1 x—0 X

UccnenoBanrie GyHKIMN U TOCTPOECHHE TpadrKoB
1. IocTpouTs rpaduk GYHKIHHU C TIOMOIIBIO IPOU3BOLHOM TIEPBOTO MopsaaKa. y =2x° —9x” +12x—9.

. 16
2. Haiiti HanboJbllee ¥ HaUMEHbIIee 3HaYeHNs QYHKIMN HA OTpe3Ke. y =x  +——16, [1, 4].
X

3. Haift acuMIITOTHI U IOCTPOUTH TPaPUKH (PyHKITHH.
= (l7—x2)/(4x—5).

4. TIpoBeCTH MOJIHOE MCCNeN0BaHue QYHKIUK U IOCTPOUTH TpaduK. y = (4 —x’ ) / X,

5. TIpoBecTH TIOTHOE UCCTIENOBAHNE DYHKITHH U TOCTPOHUTH Tpaduk. y =(2x+3)e .

HNuTerpansl

+ 3 103 —4ydr;

COS X x

1. j(3x

dx
2. —; 0) | —;
B RIwrer
3.a) Iarctgxdx' 0) '[(xz —3x+5)cos 3xdx;
)J- (6x—1) )J-(5x+1)dx

x+13 X +2x-8



2x—3)dx x> —x+3)dx
5.a)j (22) ;6)_[(3 2) ;
(x+1)"(x"=2x+2) X +2x +x+2
6. a) jsin3xcos6xdx; 0) IcostcosSx dx;

J- dx )
" J1-3sinx—cosx

8. a) J’L
' x\/x2+36’

BerauciauTs HHTET paJibl.

6) J- (4x—5)dx

V=X +6x-5 ’

6 dx 2 6 /2 dx
——; 0 *(3x-8) dx; ;

3£x«/x2—9 ) ;[x ( g ) % B) -([ 2+sinx+cosx

/2

11.a) I xsin3xdx ;

0

10. a)

3

3
X

“In” x dx
6) j
1

HpI/IJIO)KeHI/IH OMPCACIICHHBIX MHTCI'PAJIOB

1.Beraucnute miomanb GUrypbl, OrpaHi4eHHON JTMHUSAMHI y=+e" —1,y=0,x=1n2.
2. Beuucnuth JUIMHY OyTU KPUBOU y=2-¢",In \/g <x<ln \/g .
x= (t2 —2)sint +2¢cost,

3. BeruucnuTh JIMHY AYTH KpUBOMI 0<t<3x.

y (2—t2)cost+2tsint,

4. BelYMCIUTD AIMHY JyTU KPUBOU p=4e* 0<p</3.
5. BeruucnuTh 00beM Tela, MOIy4eHHOro BpaleHrneM BokpyT ocu Oy Gurypsel, orpaHu4eHHON
JUHMSAMH Y =X, y=X.
@DyHKIIUN HECKOJIBKUX MTEPEMEHHBIX

1.Haiitn gacTHBIC MPOM3BOAHBIE GYHKIHMH Z = arctg(x” + 7).
2.CocTaBbTe ypaBHEHHE KacaTeIbHOH MJIOCKOCTH M HOPMAJIX K IOBEPXHOCTH, 3a/JaHHON YpaBHEHUEM
f(x; y; z2)=0 B ykazannoii Touke M (Xx,; Vy; Z,)-

4x*y’z2 —xy’z-2yz" -2 =15=0, M(2;~-1;1)
3.HaiinuTe Touku 3KCTpeMyMa (QYHKLIUU U (x; y).

u(x; y) =x"=2x—y +y*+y-5;
4.Haiinure ycIoBHBIN 3KCTpeMyM (DYHKIIUH U (x; y) IIpY 3aJaHHOM YPaBHEHUU CBS3H.
u(x;y) =3x" +2xy+ " =2x+y+3 npu x—2y+3=0
5.Haiinute HanOombIIee 1 HAMMEHbINEE 3HAYCHHS] PYHKIIUHA U (x; y) B obnactu (D), 3ananHoit
YKa3aHHBIMU HEPABEHCTBAMH. u(x;y) =—x"+xy+2y° +4x+y-2, (D) x<2,y<2,x+y=>1
Tperuii cemecTp

Pemure nuddepeHnnraibHbie ypaBHEHUSI.

D) y=l+y’ ) 2) y-L=xi 3) yaay=(r-ne'y’
X
Haiinure oGmiee pemenue quddepeHnanbHOro ypaBHEHUs, TOHU3UB €ro MOPSJIOK.

4) (1 — Xz)y" —-xy'=2;
Haiinure oOmiee pemenue qudepeHnanbHOro ypaBHeHuUs



5) y"—2y'—8y =80cos2x, 6) »"—6y'+13y =25xe>
I/ICCHCI[OBaTB CXO,Z[I/IMOCTB pSII[OB'

12 Z Z x 4Z(x )"

= nin®n’ o n

5. Beraucnuts Inl,04 ¢ TOYHOCTBIO 710 10 -
6. Haiitu mnepBble 4 (OTIMYHBIX OT HYyJS) YiICHA PaA3JIOKEHUs pelieHus IudQepeHInaIbLHOro
ypaBHeHHss y'=x"y+ )’ ¢ HauanbHBIM yciioBueM y(0) =1 B cTeneHHOH s

7. W3MmeHUTH nop;mmc MHTETPUPOBAaHUS B IOBTOPHOM HHTErpajlie U CcIelaTh 4YepTex oO0IacTh
4x+4
HHTerpHpOBaHHHIdx I f X,y dy
0 8x°
8. Beruncnuth ABOWHON HHTErpai mmo obiactu D

.”(xs —2y)dxdy, D:y=x-1,y=0
D

9. BpluncauTh UHTErpai, Nepeuis oT NPsMOYTOIbHBIX IEKAPTOBBIX KOOPAUHAT K MOJIIPHBIM:

th x +y
dx

N \/X +y

10. Beranciauts 00beM TCJI1a, OrPAHUYCHHOT O 3aJaHHBIMHU ITOBCPXHOCTSIMMU.

[ S———

z=y,x"+y°=9,z=0.

7.2.3. IlpuMepHbIi IepeYeHb 3a{aHNI J1JIS peleHusl NPUKJIATHBIX 3a1a4
IlepBblii cemecTp

1. Jlausr BekTOpsl @ =27 +p u b =-3u+2p, Tae |ﬁ|:2, 13|:1, Yrojl MeXAYy BEKTOpaMH 71U

ppasen 120°. Haiitu ‘25 xb_‘.
2. Ha MaTepuaibHyl0 TOUKYy AelCTBYWOT cwibl f, =51 =37 +k, f, =31 —j +2k, f,=1 +j +5k.
Haiiti pa6oTy paBHOAEHCTBYIOMIEH THX CHI RIpHU TEpeMeleHIN TOUKH M,(8,9,11)B monoxenue
M,(3,2,1).
3. Haiitu miomans a BEpIIMHBI KOTOPOTO JIEXKAT Ha OCSIX KOOPIAMHAT U OTCTOST OT Hayaja KOOpAMHAT
Ha 2,3,5 enuHuI,.
4. lansl BexkTOpsl @ =11 +2j +k, b =7 — ], ¢ =k . Haiitu 3Hauenue [, npu KoTOpoM abc = ac.
5. Mano @ = {3;1;—1}u b = {-2;3;4}. Haiitu KOCHHYC yI/a, 0OPa30BAHHOIO BEKTOPOM (+b) C OCBIO
Ox.
6.Cuna P ={2,-4,5) PUIOKEHA K TOUKe M (4;-2;3). Onpenenuth MOMEHT 3TOM CHJIbI OTHOCHTEIHHO
touku A(3,2,-1).
7. Ha Bextopax a = {3;-2;0}; b ={1;2;5} u ZmocTpoeH mapajienenumnes, oGbeM KOTOPOTO paBeH
20. HaiiTi OTIIHYHYIO OT HyJIsl KOOPIMHATY BEKTOpa ¢, eciu ¢ | miockoctu yOz u Tpoiika a,b,c -
neBast.

5 {2x+3y+z+l=0,
8. CocTtaBuTh YypaBHEHHE IUIOCKOCTH, IPOXOIALIEH Yepe3 MpsIMyIo

3x-2y+z+2=0,
NEePIEHAUKYIISPHON IIJIOCKOCTH X — )y —3z+2 =0.
x=10t—-1,

9. IIpu xakom 3HaueHuu [ mpsmas | y =3¢+ 1, mepneHIuKyISIPHO MPSIMOI

{3x—2y—52=0,
z=-3t-4

Sx-2y+3=0.



10. CocraBuUTh ypaBHEHHE NPSIMOM, IPOXOIALIEH Yepe3 TOUKY IepeceueHus npsmMblX 3x+y—-5=0u

x—2y+10=0 wu orcrosmei ot Touku C(-1,-2) Ha paccTtosnuu d =S5.
2 2

11. Ha runepbone __E:1 HATH TOYKy, KoTopass Obula Obl B TpH pa3a OMMKe OT OIHOH

aCUMIITOTBI, YEM OT JIPYTOM.
IIpenensr.
3x* —2x° . oxt—x . Nx+10-v4—x

l.lim3—. 2. lim——— 3. lim >
oo 5x7 +T7x ol x4+ x-2 >3 2x"—x-21

1/2sin7zx
4. 1im(x+7)[1n(x+1)—ln(x+3) . 5. limw. 6. lim(1+cosﬂj .
X—0 x—0 thg 2x x—1 2

Bropoii cemecTp
HenpepsiBHOCTS. [Ipon3BoaHas.
1. MccnenoBath Ha HENMPEPHIBHOCTh M HAMTU TOYKM pa3pbiBa (QyHKIUHM (YKa3aTh MX XapakTep) U
MIOCTPOUTH ICKU3 Tpaduka GpyHKIHH
x—1, ecmmx<l,

1.1. f(x)= x*, ecml<x<?2,

3+log,x, ecnux=>2.

2
x2+5x—6)

12, f(x)=5""1

[IpousBonHas
Haiitu npounsBonusie GyHKINN

1. y =In(arcsinv1—e*"). 2. y=Bx-DIn(V1+4x> +2x).

4' y — 2arcc052 ‘\/;.

2
3. y=arctg al

1-x*
[Ipumensisi Meton norapudmudeckoro nudhepeHupoBaHus, HAUTH

MPOU3BOJIHbIE (DYHKIIUA.

X

? 3
e -tg'x . et
5. 2) y=2 Y, 6) y=(sinx) ;
arccos x
6. Haiimute npou3BoHbIe 1-T0 1 2-r0 NOPSIAKOB OT (PYHKLUH, 3aJaHHBIX TApaMETPUIECKH.
x=e"sin2t,
y=e* cos2t.

7. Haiinure Mpou3BOAHYIO YKA3aHHOIO ITOPSIKA.
y= (3 —xz)ln2 x, " =72;

8. HaiiTu npou3BOIHYIO 7-TO OPSAAKA ) = 2 3
x f—

+1 .
9. CocTaBUTh YpaBHEHUS KacaTENIbHBIX K TpaQuKy QYHKUUU ) = 1 NEPIEHANKYJIAPHBIX MPSIMOH
b

y+x+7=0.
10. TTonb3ysack mpaBuiom Jlonurans, HAUAUTE MPEIEIIbIL.

em 1
a) lim ; 0) lim(lnx+—j;
x>0 x 4 1 x—0 X



Uccnenosanne GyHKIMN U TOCTpOCHHUE TpaduKoB
1. IoctpouTs rpadguk GYHKIUHU C TIOMOIIBIO IPOU3BOIHOM TIEPBOro mopsaaka. y =2x° —9x” +12x 9.

2. Haiitu HauGosbliee 1 HAUMeHbIIee 3HaUeHUs QYHKIMK Ha OTpe3Ke. ) =X~ + —-16, [1 4]

3. Haiftu acuMIITOTHI U IOCTPOUTH TPaPUKH (PyHKITHH.
y= (17—x2)/(4x—5).

4. [TpoBecTy NOJTHOE HCCIEI0BAHNE (PYHKIUHU U IOCTPOUTh Tpapuk. ) = (4 -x ) / x°.

(x+1

5. IIpoBecTy MONHOE HCCIEOBaHKE (QYHKIMY ¥ IIOCTPOUTD rpaduk. y=(2x+3)e

HNnTerpansl

>_a

Je - +——1of 4) di;
COS X )C

dx
2.a) 0) | —;
J.x-l—410 7 ‘[x\/x2+36
3.a) Iarctgxdx' 0) I(x2—3x+5)cos3xdx;
(6x— 1) (5x+1Dydx
4. a x;
J. 6x+13 -[x +2x-8°
2x—3)dx X" —x+3)dx
5 a)j (2 ) .[ (x’ 2 ) :
(x+1)°(x* 2x+2) X2 +x+2
6.a) Isin3xcos x dx; 0) IcostcosSx dx;
7 J‘ 'dx :
1-3sinx—cosx

2) J~ dx 6) J (4x—5)dx
' xVx?+36 ’ N=x*+6x-5 ’

BerauciauTs HHTET paJibl.

Nel
S
VR
| W

|
| o

|

=z

=
|a
=
N——

&

6 dx 2 6 /2 dx
————; 6) [x*(3x—8) dx; ;

3&x,/,ﬁ_g ) '([x (3x-8)dv: ») -([ 2+sinx+cosx

/2

11.a) I xsin3xdx ;

0
IIpunoskeHus OnpeneIeHHbIX UHTETPAJIOB

10. a)

“In* x dx
0) f —

1.Beraucnute minomans GUrypbl, OrpaHu4eHHON JTUHUAMHI y=+e -1,y=0,x=1n2.

2. BeluMcnuTh AMHY OyTU KpUBOU y=2-¢€"In 3 <x<In .

(t - 2)sint + 2t cost,
3. BeruucnuTs JIMHY AYTH KpUBOM 0<t<3x.
y= (2 ~t )cost + 2tsint,

4. BelYMCIUTD AIMHY OyTU KPUBOU p=4e* 0<p<r/3.



5. Beluncauth 0o0beM Tena, MOJNyYEHHOrO BpalieHueMm BOKpyr ocu Oy ¢urypsl, orpaHHueHHOMN
JMHUAMH y =X, ) =X.

QDyHKIUN HECKOJIBKUX TTEPEMEHHBIX
1. Haiiti uacTHbIe npon3BoaHble GpyHKIMH z = arctg(x” + 7).
2.CocTaBbTe ypaBHEHHE KacaTelIbHOM IIOCKOCTH M HOPMAJIM K IMOBEPXHOCTH, 33JaHHOM ypaBHEHHEM
f(x; y; z2)=0 B ykazanuoii rouke M (x,; V,; Z,)-

4x°y* 2 —xy’z -2y =2 —=15=0, M(2;-1;1)
3.HaiinuTe Touku 3KCTpeMyMa (QYHKLIUU U (x; »).

u(x; y)=x’=2x—y +y’+y-5;

4.Haiinure ycIoBHBIN 3KCTpeMyM (PYHKIIUH U (x; y) [IpY 3aJaHHOM YPaBHEHUU CBS3H.

u(x;y) =3x" +2xy+ " —2x+y+3 npu x-2y+3=0
5.Haiinute HauOombllee W HaUMEHblIee 3HauCHUS (YHKIHUU U (x; y) B obnactu (D), 3amanHOMU
YKa3aHHBIMU HEPABEHCTBAMHM. u(x;y) =—x"+xy+2y° +4x+y-2, (D) x<2,y<2,x+y21
Tpernii cemecTp
Pemure nuddepeHnnraibabie ypaBHEHUSI.

1) y=(+y2k% 2) y’—% =x; 3) y+xy=(x-De'y’

Haiinure oGmiee pemenue quddepeHnanbHOro ypaBHEHUs, TOHU3UB €ro MOPSJIOK.
4) (l—xz)y"—xy' =2;

Haiinure oOmiee pemenue quddepeHnanbHOro ypaBHeHuUs

5) y"—2y"—8y=80co0s2x, 6) V' —6y"+13y = 25xe**,

I/ICCHGI[OBaTB CXO,Z[I/IMOCTB PAOOB:

DIENED) 3.3 x".4z(’“ )

~ pln’n’ n

5. Beraucnuts Inl,04 ¢ TounocTsio 10 107 .
6. Haiitu mnepBble 4 (OTIMYHBIX OT HYyJS) YCHA PA3JIOKEHUs pelieHus IudQepeHInaIbHOro
ypaBHeHHs y'=x"y+ )" ¢ HauanbHBIM yciaoBueM y(0) =1 B cTeneHHOMH ps.

7. V3MeHUTh TOpPSIOK HHTETPUPOBAHUS B IOBTOPHOM HMHTETpajlie M CcHelaTh 4YepTex oO01acTh
1 4x+4

MHTETPUPOBAHUS Idx I f (x, y)dy
0 8

8. Beruncnuth ABOWHON HHTErpai mmo obiactu D

”(X3 —2y)dxdy, D:iy=x-1,y=0
D

9. BBI‘-II/ICJII/ITB UHTErpall, Neperas OT NMPAMOYIOJbHBIX JEKAapTOBBIX KOOPAMHAT K NOJIAPHBIM:
p ‘! tg x®+ y

Idx —dy.

0 —V1-x? x +y

10. Beruuciutb 00beM Tella, OrpaHUYCHHOTO 33JaHHBIMU MTOBEPXHOCTSMHU.
z=y, X +y"=9,z=0.



7.2.3 IlpuMepHBIii epevdeHb 3aJaHNI 1JI51 pellleHUs] MPUKJIATHBIX 32/1a4
IlepBblii cemecTp

1. 3anucaTh pa3iokKeHHe CHIOBOTO BekTopa F mo Oasucy i, j,k, 3Has, 4yTo cuia F mpuiiokeHa K

Touke M (x,y,z) U HalpaBJeHa K HaYally KOOPJHMHAT, a BEJIMUMHA CHIIBI F MPSIMO MPONOpPLUOHATbHA
paccTosiHUIO OT TOYKK M 110 Havana koopAauHaT. KospduimenT npornopuiuoHanbHOCTH paBeH k.

2. Bextop E NpWIOKEHHBIN B IPOU3BOJIBLHOM TOUKE MPOCTPAHCTBA M HMeEET HalpaBICHHUE paanyc-

BekTOopa r=0OM wu nmuny |E|= %, r=lr|, g >0—const. Kak 3anucate Bekrop £E? C kakum
r

($u3nUYeCcKUM 3aKOHOM CBsI3aH BEKTOp £E?

3. K touxke O mpunoxens! cunsl F,, i=1,2,3,4, oguHakoBoil BenuuuHbl | F, |= F. 3Has, 41O

(?;_, 172) = (1_‘!2_, ]?3) = (?’;,E) =72°, HaliTU 3HaYECHHE U HANPABICHUE PAaBHOACHCTBYIOIICH.

4. HaliTu LIEHTp TSKECTH CHCTEMBI, COCTOSLICH U3 JBYX MaTepHalbHbIX TOUeK A U A,, B KOTOPBIX

COCPEOTOUEHBl MAacChl M, U m,. Panuyc-BekTopsl TO4eK A U A, COOTBETCTBEHHO PaBHbI E U r,.
5. HaiiTu Benu4MHY paBHOJEUCTBYIOIIEH IBYX CHUJI, IPUIOKEHHBIX K OJHOU TOYKE, 3HAsl BEIIMYUHY
COCTABJISIIOLIUX CWJI U YTOJI MEXKY HUMU.

Pemnts 3amady miid citydast Tpex COCTaBIIAIOLIUX CHJI, IIPEAIOaras U3BECTHBIMU BEJIMYUHBI 3THX
CWJI U TPU yIJjla MEXIY HAIIPaBICHUSAMHU CUJI, B3ATBIX IIOIIAPHO.

6. IlycTh ®KUAKOCTh TEYET TaK, YTO BCE YACTHUIIBI IBUKYTCS MPSIMOIMHENHO C OMHAKOBON CKOPOCTBIO
v. IlokazaTtp, 4TO0 00BEM XKHIKOCTH, MPOTEKAIOIIEH uYepe3 IUIOCKYIO IUIOIAAKY O B EIHHHUILY

BpeMeHH, paBeH ov-n', rae n’- eIUHWYHBIA BEKTOp, MepHNeHIUKYISAPHBIA K IUIONAAKEe O H
HaIIPaBJICHHBIN B CTOPOHY TE€UYEHUS KUJKOCTH.

7. IlycTb 3J€KTPOH, 3aps]l KOTOPOTO pPaBEH €, JBHXKETCS CO CKOPOCThIO V B MarHUTHOM MOJIe

IIOCTOSIHHOM HANpsKEHHOCTH [1. B TakoM ciydae Ha 3JI€KTPOH JAEUCTBYET OTKIIOHAMOIIAs cwia [,

. S _eT y =
ompenensemas popmynoit F =—[vx H], rae c- ckopocTh cBeta. Hailtu Benuuunny cumisl F .
c

HanpaBienus, F, =|F |,i=1,2,3. Onpenenuts BEIWYMHY HUX PaBHOJCHCTBYIOIIEH F u pabory,

1

8 Tpu cunsl F|,F,,F,, NpUIOXKEHBl B OJHOM TOYKE, HMEIOT B3aUMHO IECPIEHIUKYIISIPHBIC
l

KOTOPYIO OHa COBEPILIAET, KOIla €€ TOYKA IPUJIOKEHHUS, JBUTASCh MIPSIMOJIIMHEWHO, IEPEMEILACTCS U3
Hayaja B KOHELl BEKTOpa }73

9. IlycTp BpalaTesbHOE JABMIKEHUE KUIKOCTH BOKPYT ocu Oz 3aJaHO BEKTOPOM YIJIOBOW CKOPOCTHU
w = wk. Paguyc-BeKTOp 4acTUIbl KUAKOCTH, Haxopsuelcs B Touke M (x,),z) OTHOCHUTEIBHO
[IEHTpa ¢ BpalleHus, 0003HAaYUM uepe3 ; Bekrop \_/(M ) :[Ex;]

SIBJISICTCSI BEKTOPOM JIMHEMHOM CKOPOCTH BpALIAIOLICHCs YacCTULbI
JKUIKOCTH.

1) [Toka3aTh Ha YepTekKE BEKTOPHI @, P, V.

2) Haiitu pasnoxeHue BeKTopa v

no 6asucy i, j, k u3HaueHue |v|.



10. ITocTosiHHBIN 3n€KTpUYecKUd TOK J TedeT B HampaBieHUM ocu (Oz. BekTop HanpsKeHHOCTH

y Z_ 2 ==
MarHUTHOTO TOJIs, CO3/IJaBAEMOTr0 3TUM TOKOM B MPOU3BOJIBHOM Touke M (x,y,z), H=——Jp,

pl

rmue J=Jk. /_) =O,M (touka O, - npoekuusi Touku M Ha ock Oz).

Haiitu xoopnunatel Bektopa H u ero Benuuuny | H |. Bextop H

[I0Ka3aTh Ha YEPTEKE.
14. TIoCTOSIHHBIN 3NEKTpUYECKUH TOK J TEUeT CHU3y Mo

0eCKOHEeUHOMY TPOBOAY, CoBHajaiomeMy ¢ ocbio Oz. Bekrop H

>y HaANpsUKEHHOCTH MArHUTHOIO TMOJsI, CO3/1aBa€MOr0 3THUM TOKOM B
IIPOU3BOJIBHON TOukKe M (x,,2)

4 3
— 2J T
o .. umeer BuI H =—(-yi+xj),
\\\\ M(x,y,z)
e p° =x"+y°. ?
o) yi > _—
1) 3amucarb BEKTOpPHI 2 o~ >Y  OM u OM' B Buzme paziioxKeHus
TS 7 M’ . —
no Oasucy i, j, k. Haiitu |OM'| ( M'- npoekuust
TOYKH M Ha TMJIOCKOCTh x0y).

Bropoii cemecTp

. 3akoH W3MEHEHUS TOKa B DJJEKTpoMarHuTre ©Oe3 wmIyHTa onpeaenserca (Gopmyion
L

t
i(t) =m(1 — ™) Cumras Bce mapamerpsl 310 (GOPMyYJIBI TIOCTOSHHBIMH, HAATH CKOPOCThH
1 2

TOKa B MOMEHT BpeMeHH ¢ = 0.

2. Cuna [neicTBHS KpYroBOT'O 3JEKTPUYECKOTO TOKA Ha HEOOJBIIOM MarHuT, OCh KOTOPOTO

pacrojoKeHa Ha NEPIEHIUKYISIpe K IUNIOCKOCTH Kpyra, MPOXOASIEM Yepe3 €ro LEHTP, BBIPAKAETCs
cx

(a2 +x2 )3/2 >

(0 < x < 0), a- panguyc kpyra. [Ipu kakom 3HaUeHHH X BenuuuHa F Oyaer HauOoJbIei?

bopmynont  F = rae c-—const, X- pacCcTOsHUE OT LIEHTpa Kpyra [0 MarHura

3. JIBIKeHHEe MaTepUaNbHON TOUYKH TIPOMCXOIUT 110 3akony S = Ae " sinwt , (A,k, > 0), KoTopsIit
Ha3bIBAETCS 3aKOHOM 3aTyXaloluX Kosiebanuil. HalTi cKOpoCTh IBUKEHHUS, YCKOPEHUE U CHITY, MOJ
JNENUCTBUEM KOTOPOU NPOUCXOIUT 3TO JBUKEHUE.

4. JlBe cpenwl pasaeneHbl HpsiMOW. M3BeCTHBI CKOpPOCTH JABMXKEHHS TOUKM B Cpelax Vv, U V,
COOTBETCTBEHHO [laHHbIE TOUKM AW B HaxomiaTcs B pa3HbIX CpeAax Ha pacCTOSHUAX a U Dot
rpaHuIbl pazaena. PaccTosHue Mexay MpOSKIUSIMH STHX TOYEK Ha TPAaHUILy pasjena paBHO 4 B, =d.

Tpebyercsa HaiiTu Ha rpanune cpelx Touky CTakyro, 4YToObI Bpems JBMKeHUS U3 Touku A B C u
nanee B TOUKy B ObLII0 HAUMEHBIINM.

N . 2nt .
5. HampspkeHue cHHycOMAadbHOTO TokKa maercss dopmynoin E(t) = E, smT, a ToK (opmyion

. 2t
J@)=J, SIH(T_(/)O)’ rae E, u J, - IOCTOSHHBIEC BEIUYUHBI; 1'- NEPUON; @,- TaK Ha3blBacMas

pasHocTh (a3. Beraucaute paboTy TOKa 32 BpeMs OT



t,=0 not,="T.
x2 y2
6. Koren, umeronmii Gopmy >sumMnTHYecKoro mapadoiounaa z:7+? u BbIcOTOM H =4 M,

3aMOJIHEH JKUIKOCTBIO IIIOTHOCTBIO & = 0,8T/M>. Beiuncnuth paboTy, KOTOPYIO HYXKHO 3aTPaTUTh Ha
[IEPEKAYNBAHNE JKUJIKOCTH Yepe3 Kpal KOoTJa.

7. BBIUUCIUTH KOOPJAMHATHI LIEHTPAa MAacC OJHOPOJHOM IUIOCKOM (DUTyphl, OTPAaHUYEHHOW JMHUSAMHU
y=6-x",y=2.

8. Ecnu B anekTpruecKkoi 1enu, UMEroel CONpOTUBIEHUE R, T€YET TOK J, TO KOJMYECTBO TEIUIOTHI,
BBIIEIAIONIEHCS B €IMHMILy BPEMEHH, PONOPIHOHAIbHO J° R. OnpeienTh, Kak ClIeayeT pa3BEeTBUT
tok J Ha ToKM J,,J,,J, C NIIOMOILBIO TPEX NPOBOJOB, CONPOTUBIECHUS KOTOPHIX R,,R,,R,, 4T0oOBI

BBIACIICHUEC TCIIJIOThI OBUIO HAUMEHBIIINM.

9. B nonymap paanycom R BOUcaTh NPSMOYTOJIBHBINA Tapaiesienune; Hanooabmero oobéma.
10. Onexrpoctanuuu 1 U 2 MUTAIOT TOKOM JIMHUIO 7 TIOCIEIOBATEIbHO MOJICOEAUHEHHBIX PAaBHBIX
Harpy3ok. Ha kakoM pacCTOSHMM OT 3JEKTpOCTaHIMU | HeoOXOoIMMO pa3opBaTh IIeMb, YTOOBI HA

. . J
JIMHUM JIOCTHTaJICSl MUHMMYM ITOTEPh MOIIHOCTU? VI3BeCTHA IMHEWHAs NIJIOTHOCT TOKA i, = Z(A/ M),

HOTOHHOE conpoTuBieHue 7, (Om/ m), obumas anuHa TuHUU L(Mm).

Tpernii cemecTp

1. Dnexkrpuueckass 1UeNb COCTOUT U3 TMOCIEAOBATEIIbHO COeAMHEHHBIX ucTouHuka JJC e(r)
MHAYKTUBHOCTH L, conporuBierus R u emkoctu C. HaiiTu TOK B Lienu, eciau B HAYAJIbHBIH MOMEHT
TOK B KOHTYpE U 3apsij KOHACHcAaTOpa paBHBI HYIIO, a e(f) = asin vt.

2. Jluddepennuanbiple ypaBHEHHsS JABWXEHHS CBOOOIHON MaTepHalbHOW TOUYKH OTHOCHTEIHHO
3€MHOT0 1l1apa MO/ AeHCTBUEM CHJIBI TSYKECTH UMEIOT BU]L

d_zx__ a)d—y dzy—Za)@— cos @ d—2Z—— sin @
dr’ dt’ dt’ a S0 g T

ra€ - mupoTra TOYKH, @- YIJIOBas CKOPOCTH BpalI€HHUA 3€EMHOIO Iapa. OHpeI[eHI/ITL 3aBUCHUMOCTbB

II0JIO’KEHUS TOUKH OT BPEMEHHU, eciu ipu ¢ = 0 Touka HaXOAWJIach B Hayajae KOOpAMUHAT.
3. Haiftu nieHTp TsKecTH (X0,)0) M1 TEOMETPUYECKHE MOMEHTBI MHEPIIMH OJHOPOIHON TIOCKON (hUTYPBI

(y=1), 3ananHoii HepaBeHCTBaMu ) > 1 — x/\/g, x* 4+ <1,
o . 2
4. Haiitu momeHT urepuun /_ Tena, 06pa3oBaHHOrO o01eil 4acTho mapa x4+ + (z — R) <R’

2 2 2
ukonyca X~ + Yy~ —z~ <0, eci IIIOTHOCTE Tejla paBHA €UHUILE.

5. lap paauyca a MOrpy»eH B )KUIKOCTb MOCTOSIHHOM IIJIOTHOCTH O, IPUYEM LIEHTP LIapa HAXOIUTCS
HAa PAcCTOSHUU /i OT ypPOBHS KUAKOCTU M /> a. Haiitu cunbl naBneHust P, 1 P, Ha BEPXHIOIO U

HIDKHIOIO TIOJTyc(hephl 3TOTO IIapa.
6. Hailtu  koopauMHaTel  LEHTpa  TSOKECTH  Tela,  OTPAaHMYEHHOTO  IOBEPXHOCTAMU

2z=x"+4x+y> =2y +5, z =2, ecli IIIOTHOCTH TeJla U3MEHSAETCS 110 3aKOHY:

2 2.
p=p(x+2) +(y—17);
7. HallTh MOMEHTBl HHEPLUUU  OTHOCUTEIBHO KOOPIMHATHBIX IUIOCKOCTEH OJHOPOJHOrO TENa

INIOTHOCTH p,, OTPAHUYICHHOI'O ITIOBECPXHOCTAMU:

z=4-x"-y",z=1,x=0,y=0(x>0, y=>0).



o o 2
8. Haittn momenT unepruun [ tema, 06pa3oBaHHOro 001eii 4acThIO I1apa x*+ P+ (z - R) <R’

2 2 2
u KoHyca X~ + Y~ —z" <0, eciu WIOTHOCTH Tena paBHA CAMHHMIIC.

9. Haiitnu mMomeHThl MHepuuu [ u [ orHOcHTesnbHO ocel Ox u Oy OIHOPOIHOW IUIACTHHKHU C

IVIOTHOCTBIO O = [, OTPAHUYEHHON KPUBBIMHU:

y=0,y=x,y=2-x;
10. Ilap pamuyca a mnorpykeH B XUAKOCTh MOCTOSHHOM IUIOTHOCTH p, MPUYEM LEHTp IIapa
HAXOJWTCS HAa PACCTOSAHUM /1 OT YPOBHS JKMUAKOCTH M h > a. Haiitu cunel nasnenus P, u P Ha

BEPXHIOI0 ¥ HIDKHIOIO MOTyC(ephl 3TOTO I1apa.
7.2.4. IlpumepHBbIii epevyeHb BOMPOCOB JISl MOATOTOBKH K 3a4eTy

IlepBblii cemecTp
l. Onpenenurenn #X CBOMCTBA U BblUKCIEHUE. ONpeAeTUTENN BBICIIIUX TOPSIIKOB.
2. IlpaBuno Kpamepa pelieHusi CUCTEM JTUHEUHBIX alreOpanyecKux ypaBHEHUH.
3. Meron I'aycca.
4. Matpulibl, TEVUCTBUS HaJl HUMU.
5. Panr MaTpuIlsl ¥ €ro BeIYUCIESHHE. MeTo 1 dlIeMEeHTapHBIX TPeoOpa3oBaHUM.
6. HccrenoBaHue COBMECTHOCTH CHUCTEM JIMHEMHBIX ypaBHeHu. Teopema Kponekepa-
Kanennu.
7. PenieHue mpou3BOJbHBIX CUCTEM JIMHEUHBIX aNreOpandyecKux ypaBHEHUM.
8. O6patHas wmaTpuia. MaTpUyHBIH CMOCOO PEIIEHUSI CUCTEM JTUHEUHBIX
YpaBHEHUM.
9. Bekropsl. JInHElHbIE ONepanMy HaJ BEKTOpaMu. /[ekapToBa cuctema KOOpAUHAT.
10. JIuneitHast 3aBUCUMOCTbh U HE3aBUCUMOCTh CUCTEMBI BEKTOPOB. bazuc. Paznoxenue
BEKTOPOB 10 0a3ucy.
11. Beruucnenue pe3yaprata BEKTOPHBIX ONEPALA Yepe3 KOOPIUHATHI BEKTOPOB.
12. CkansipHoe Npou3BeIeHHE, €T0 CBOMCTBA M BhiuucieHne. KoopannatHas gopma.
13. BekTopHOe mpou3BEJACHUE U €ro CBOWCTBA W BhluncieHue. KoopaunatHas dopma
BEKTOpHOro mpousBenenus. Ilpocreiimne Quznueckue MTPUIOKEHHUS BEKTOPHOIO
MIPOU3BEICHUS.
14. CMemaHHOE NMPOU3BEICHUE BEKTOPOB, €T0 CBOMCTBA U BHIYHCIICHUE.
15. 'eoMeTpr4eCKUi CMBICII CMELIAHHOTO MPOU3BEICHUS.
18. [lenenue oTpe3ka B 3aJaHHOM OTHOILIEHHUH. PaccTosiHne MexXay AByMs TOUKAMMU.
17. YpaBHEeHUE IIOCKOCTHU, MPOXOASUIEH Yepe3 3aJaHHYIO TOUKY € 3aJJaHHBIM BEKTOPOM
HOPMAJIH.
18. O0uiee ypaBHeHue miockocTi. HemoiHble ypaBHEHHS TIOCKOCTH.
19. YpaBHeHUE ITOCKOCTH, MPOXOASIIEN Yepe3 TPU 3aJaHHbIC TOUKHU.
20. YpaBHEHUE IUIOCKOCTH B OTpe3kax. HopMaibHOE ypaBHEHUE TITIOCKOCTH.
21. OTKJIOHEHUE U PACCTOSTHUE OT TOUKH J0 TIIOCKOCTH.
22. YcnoBus napauieIbHOCTH U NEPIICHINKYIISIPHOCTH TIIIOCKOCTEM.
23. VYpaBHEHHS TMpPSIMONM B TPOCTPAHCTBE: KAHOHMYECKHUE H MApaMETPUUYECKUE
YpaBHEHUS IPSIMOU B TPOCTPAHCTBE.
24. YpaBHEHUE NPSIMOU, TPOXOASIIEH Yepe3 ABE 3aJaHHbIE TOUKHU.



25. IIpsimast kak JIMHUS NIEPECEYEHUS ABYX IIIOCKOCTEM.

26. Yroam Mexay IBYMs NMPAMBIMHA. Y CIIOBUS MAPAIUICIBHOCTU U MEPIEHAUKYISIPHOCTH
JBYX MPSIMBIX.

27. B3auMHOE pacnojoXeHWe NPsIMOM W IUIOCKOCTH B NPOCTPAHCTBE: TOYKA
MepecevyeHust NPSIMON U TIIOCKOCTH.

28.YcnoBus napajyuieabHOCTH U NEPIICHANKYIIPHOCTH MIPSMOU U TIIIOCKOCTH.

29. PaccTrosiHue MexXy ABYMsSI CKPEIIUBAOIIUMUCS IPSIMBIMHU.

30. PaznuuHble BUABI YpaBHEHHUUM MPSIMOM Ha IJIOCKOCTH., B3AUMHOE PAaCIOJIOKECHUE
npsAMBbIX. PaccTossHUE OT TOYKH 10 MPSIMOM.

31.Yron Mexay IByms MPSIMBIMH Ha TIJIOCKOCTH, PACCTOSIHUE OT TOUKHU JI0 MIPSAMOA.

32. KpuBble BTOpOro mnopsijika: OKPY>KHOCTb, DJUIMIIC, TumnepoOosa, mapabonia, HX
CBOMCTBA U KAHOHUYECKUE YPABHEHHS.

33. IToBepXHOCTH BTOPOTO Mopsiaka. MeToa CeUeHUM.

34 . MHuoxecTtBa. Onepauu HaJl MHOKECTBAMHU.

35.®yHKImMHU, ciocoObl 3a/1aHMUs.

36. OcHoBHbIE 51eMeHTapHbie pyHKIMU. Knaccudukamus GyHKIui.

37. I'unepbonuyeckue GyHKIIIH.

38. IlonsipHas cucreMa KOOpAUHAT.

39.HucnoBbie MOCIENOBATENBHOCTH. lIpemen mocnenoBaTenbHOCTH W NPU3HAKH €T0
cyliecTBoBaHus. HYucno e.

40. Ilpemen ¢yHKIMU, NPU3HAKU €ro CyliecTBOBaHUS. OIHOCTOPOHHHUE TMPEETbI.
CaoiicTBa PyHKINM, UMEIOMIUX TTPEIE.

41. beckoHEUHO MaJible M UX OCHOBHbIE CBOICTBA. CpaBHEHHE OECKOHEYHO MAaJbIX.
42.TeopeMsbl 0 CylIECTBOBAHUM IIPEAETA.

43. IlepBblii 3amevaTenbhblil npeaen. CiencTBus.

44. Bropo 3ameuarenbHbId npeneit. ClaeacTBusl.

7.2.5. IlpumepHbIii nepevyeHb BOMPOCOB ISl MOATOTOBKH K IK3aMeHY

Bropoii cemecTp
1. HenpepsiBHOCTh (GyHKIUU. ApudMeTHYecKre omepaluud HaJ HeNpepbIBHBIMU
(YHKIUSMH.
2. Knaccudukarus Touek pa3pbiBa.
3. CBolicTBa HEMPEPHIBHBIX HA OTpe3Ke (DYHKIUH.
4. TIpousBoaHas, €€ reOMETPUIECKUN U (PU3NUECKUM CMBICIL.
5. CBs3b M€Ky HEMPEPBHIBHOCTHIO U TUPHEepEeHIINPYEMOCThIO (DYHKIIUU B TOUKE.
6. Tabmuma mnpousBoaHbix. TexHuka nuddepenurpoBanus. Jlorapupmuueckas
MIPOU3BO/IHASL.
7. Ilpou3BoAHBIE MAapaMETPUUECKU 3aaHHBIX (PYHKIIHUM.
8. O6patnas pynkuus u ee auddepeniupopanue. OOpaTHbIE TPUTOHOMETPUUYECKHUE
byukuu u ux auddepeHupoBaHue.
9. Huddepenuuan, ero cpoiicTBa, BbluucieHUE. MHBapuaHnTHOCTH (QOpMBI TEPBOIO
muddepennuana. [Ipumenenue auddepenimana B IpuOIMKEHHBIX BEIUUCICHUSX.
10. [IpousBoansie u nuddepeHunansl BeicIUX nopsakoB. @opmyna JlelOuua.
11. YpaBHeHue KacaTeIbHOM U HOPMAJIH.



12. TIpaBuio Jlonurans.

13. ®opmyna Teitniopa ¢ ocTatouHbIM WwieHoM B hopme Jlarpanxka.

14. IIpencrasnenue o Gpopmyie Ternopa pynkuuu. [Ipumenenne popmynsl Teitnopa.
15. Bo3pacranune u yObiBaHue (QyHKuuil. DxcTpeMyMbl. HccnenoBanune (yHKIUU C
MMOMOIIBIO MEPBOM MTPOU3BOJHOM.

16. BeIyKJI0CTh U BOTHYTOCTh, TOUKH Nepernda. AcCUMNTOTHl KpUBbIX. O0OmIas cxema
ucclenoBanne PyHKIHUN U MOCTPOEHUE UX IPaUKOB.

17. KominekcHbie yucia U IeUCTBUS HaJ HUMH, pa3audHbie (GopMmbl 3anucu. Gopmyibl
Diinepa. Bo3BeneHne KOMIUIEKCHBIX YUCEIT B CTEIIEHb U U3BIICUCHUE KOPHSL.

18. MHorowieH B KOMIUIEKCHOM IUIockocTu. KopHu mHorowiena. Teopema besy.
OcHoBHas TeopemMa anreopsI (06€3 JI0K.).

19. IlepBooOpa3Hast 1 HEONpPEACICHHBIM UHTETPaAJl, UX CBOMCTBA.

20. IIpocreilmme npueMbl HUHTETPUPOBAHUS: HHTETPUPOBAHUE IO YACTSIM, 3aMEHa
MIEPEMEHHOM.

21. PaznoxxeHue paruoHaabHOM ApoOU HA TPOCTEHIIME.

22. UaTerpupoBanue OpoCcTeUImnx apooeil.

23. UnterpupoBanue IpoOHO-pallMOHATIBHON (PYHKIIUH.

24. aTterpupoBaHie TPUTOHOMETPUUYECKUX (PYHKIIHM.

25. UaterpupoBanuie UppaliMOHAIbHBIX (QYHKIUNA. TPUTOHOMETPUUECKUE 3aMEHBI.

26. 3agauum, MPUBOASIIME K TIOHSITHUIO OIpPENEICHHOro uHTerpana. OmnpeneneHHbIN
MHTETpaj Kak Mpeiell UHTETPajJbHbIX CYMM.

27. OCHOBHBIE CBOMCTBA ONMPEAECITCHHOIO UHTETrpaa.

28. IlpousBogHas WUHTErpaja IO NEPEMEHHOMY BepxHeMy mnpenerny. Dopmyna
Hprorona-JleitOnuma. Beraucienue onpeneieHHOro HHTerpania.

29. nTerpupoBaHue Mo 4acTsIM U 3aME€Ha IMIEPEMEHHON B OIIPEAECIEHHOM UHTErpale.
30. ITpumeHeHne onpeesICHHBIX HHTETPAJIOB. BhIuncIeHNE mIomaaeu.

31. BeruucneHnue AJIUHBI AYTH.

32. Boiuncnenue o0beMa 1o NonepeyHbIM CEUEHUsIM, 00bEM TEJ BpallleHUS.

33. HecoOGcTBeHHBIE MHTETPAJIbI C OECKOHEUHBIMU MpEIeIaMHu.

34. HecoOcTBeHHBIE MHTETPAJIBI OT HEOTPAHUYEHHBIX (QYHKIIUH.

35. DyHKIMM HECKOJbKUX TIepeMeHHbIX. OCHOBHBIE onpeneineHus. Jluaum wu
MMOBEPXHOCTHU YPOBHSI.

36. YacTHoe ¥ moJiHOE TipupalieHue QyHKIUU.

37. YacTHble NpOU3BOAHBIE (YHKIIMU HECKOJBKMX MEPEMEHHBIX. |'eoMeTpuuecKuit
CMBICJI YaCTHBIX MTPOU3BO/IHBIX.

38. [lonnsiil nuddepeniman GyHKINN HECKOJIbKUX NepeMeHHbIX. [Ipumenenne
noiHoro AuddepenHimana K npuOIuKEHHBIM BbIYUCICHUSIM.

39. YactHble MNPOU3BOAHBIE pA3NMUHBIX TOPsAKOB. JuddepeHnuansl BBICIINX
MOPSIKOB.

40.9kcTpemMyM QyHKIMH ABYX NepeMeHHbIX. HeoOxonumbie ycnoBUs SKCTpEMyMa.

41. JocTaTo4HbI€ YCIOBUS JOKAIBHOIO 3KCTpeMyMa (DYHKIIUU JIBYX IEPEMEHHBIX.



Tperuii cemecTp
1. Iuddepenimanbubie ypaBHeHHs nepBoro nopsaka. Oomee pemenue. 3agaya Komm.
TeopeMa CyleCcTBOBaHHUS U €AUHCTBEHHOCTH.
2. YpaBHEHUS C pa3IeIAOIUMUCI NeEpeMeHHbIMUA. O THOPOIHBIE YPABHEHHS.
3. Jluneitnpie aud@epeHIMaIbHbIE YpaBHEHHS TMEPBOr0 TMOpSAKA. Y paBHEHUS
bepnymm.
4. Jlubdepennuanpuble ypaBHEHHS BbICIIMX mopsankoB. OOmiee pelreHue. 3amada
Komm. TeopemMa o0 cylecTBOBaHUY U €IMHCTBEHHOCTH pelieHus 3aaaun Komu.
5. YpaBHEHMUs, IONYCKAOIME NOHWKEHNUE TTOPSAIKA.
6. Jlunelinbie nuddepeHianbuble ypaBHEHUST BTOpOro nopsiaka. CBoicTBa perieHui
OJTHOPOAHBIX AU PepeHInaTbHbIX YPABHEHUH.
7. JIuHeHO 3aBUCUMBIE U JIMHEHHO HE3aBUCHUMBbIE CUCTEMBI PyHKIMM. OnpeaenuTenb
Bponckoro.
8. CtpyKkTypa 00111ero peleHus: JMHEHHOT0 OJJHOPOIHOTO MU dhepeHIInaIbHOTO
YpaBHEHHS.
9. Jluneitnbie oqHOpOHBIE AU PepeHIInaTbHbIE YPABHEHUS C TOCTOSHHBIMU
ko3 (ppunreHTamu.
10. JIunelinble HeoqHOPOAHBIE AU PEepeHIIMaTbHbIE YPABHEHHUSI C MPABOM YaCThIO
CIIELIMAJILHOTO BHUA.
11. Yucnossie paabl. CXOAUMOCTb U CyMMa psiia. PAbI ¢ MOOKUTEIbHBIMA YJICHAMMU.
12. HeoOGxo1uMblii MpU3HAK CXOJUMOCTH.
13. JlocTtaTouHble TPU3HAKKA CXOAUMOCTH PsSJIOB: TeopeMmbl cpaBHeHus, Jlamambepa,
Komm, naTerpanbHbiil npu3HaK.
14. 3uakomepeMeHHbIe psAnbl. AOCOMIOTHAS W YCIOBHAasl CXOAUMOCTh. [Ipu3Hak
JletiOnmia. OnieHka ocTaTka psja.
15. Crenennsbie psasl. Teopema Aderns.
16. nTepBan u paanyc CXOAUMOCTH CTEIIEHHBIX PSIIOB.
17. Paner Tennopa, Maknopena.
18. Paznoxenue ¢pyHkiui B psjg MakinopeHa.
19. TlpuMeHeHNE CTENEHHBIX PSAIOB K MPUOIMKEHHBIM BBIUHUCICHHSIM, BBIYHCICHUIO
OMpEICNICHHBIX UHTErPAJIOB, pelieHuo AU PepeHIuaIbHbIX YPaBHEHUH.
21. Psag ®ypre. Haxoxaenue kodPphUiieHTOB pa3aoKeHUsI.
22. Paznoxxenue B psag Oypbe YETHBIX U HEUETHBIX (QYyHKIIUI.
23. Psag ®ypee QpyHkuum, 3aaHHON HA OIYTIEPUO/IE.
24. Psig ®ypbe B KOMILIEKCHOU dopme.
25. [Ioiinoii unrerpai. ['eomerpuueckuit u pusznueckuit cMmpica. CBoiicTBa.
26. Berunciienne JBOMHOTO UHTErpasia B MPAMOYTOJIbHOM CUCTEME KOOPAUHAT.
27. JIBOMHOW UHTErpa B MOJISPHONU CUCTEME KOOPAUHAT.
28. Tpoitnoit unterpai. ['eomerpudeckuil 1 GU3NUECKUN CMBICIL.
29. BplunciieHnue TpOMHOI0 MHTErpaja B MPSIMOYTOJIbHOM CHUCTEME KOOPIMHAT.
30. TpoitHo¥ HHTErpal B HWJIMHAPUYECKON U chepruUIECKOr cUCTeMax KOOpPIUHAT.
31. KpuBoJIMHENHBI HHTETPaAl BTOPOTO POJA, EF0 MEXaHUYECKUIN CMbICI. CBOWMCTBA.



7.2.6. MeToanka BbICTABJIEHHS OLEHKH NPHU NMPOBEAEHUM NMPOMEKYTOUYHOM
aTrecTalumn

IlepBblii ceMecTp-3a4eT C OLEHKOM

3adeT mpOBOJAUTCS MO OWiIeTaM, KaKJbId U3 KOTOPBIX COAEPXKUT 3 Bompoca u 2
3amaun. Jlyisi mpoBepku ycBoeHHs komrieTeHnu YK-1, B OuieT BKIIOYAETCS OJIUH U3
BOIIPOCOB, BBIJAHHBIX HA CAMOCTOSITENIbHOE n3ydeHue. Kaxxapiii mpaBUJIbHBIA OTBET HA
BOIPOC B Ousiere oleHuBaeTcss 3 Oamiamu, 3ajadya OILEHMBaeTca B 5 0asuios.
MaxkcumanabHOE KOJTUYeCTBO HaOpaHHBIX 0ajioB — 19.

1. Onenka «OTIMYHOY» CTABUTCS B Cydae, eclid CTyJeHT HaOpan 17-19 Gamnos.

2. OueHka «Xopouo» CTaBUTCA B Ciyyae, €clid CTyAeHT Habpan ot 11 mo 16
OaIIoB.

3. Ouenka «Y 1OBIETBOPUTEIBHO» CTABUTCS B CIydae, €ClId CTYJEHT HaOpan 8-
10 6asos.

4. Ouenka «HeynoBieTBOpPUTENbHO» CTAaBUTCS B CIydae, €CJId MpPaBHIbHBIC
OTBEThl TOJHKO HA TEOPETUYECKUE BOMPOCHl WJIM PEHIEHbl TOJIBKO MPaKTHUYECKHE
3a/1aud, UK CTYAEHT HaOpay MeHee 8 0alioB.

Bropoii u TpeTHii cemecTpbl —3IK3aMeHbI

Ha ocHoBaHuM BOIPOCOB ISl MOATOTOBKH K 3K3aMeHY (opMHpYyIoTCsa OmiieTsl. B
KOKJIOM OMIIeTe COJepKaTcs TPU TEOPETUUYECKMX BONPOCa M JIBE 3aJayd U3 Pa3HBIX
pa3zenoB NUCUMIUIMHBL. [l mpoBepku ycBoeHus komnereHiuu YK-1, B Owmier
BKJIFOYAETCS] OJJMH U3 BOIIPOCOB, BBIJJAHHBIX HA CAMOCTOATEIbHOE U3yUECHHE.

DK3aMeH ISl CTYJ€HTOB IPOBOJUTCS MO CMEIIAHHOW cucTteMe (MMCbMEHHO-YCTHO).
CTyaeHT IOJKEH AaTh MOJHBIA MUCBMEHHBIA OTBET Ha OuieT. 3aTeM NpernojaBaTeib
OecenyeT co CTyAEHTOM. BO3MOKHBI JOMTOJIHUTENIbHBIE BOIPOCHI.

Kaxxnplii mpaBUIBHBIN OTBET HA BOMPOC B OMJIETE OllEeHUBAeTCs 3 OaioM, 3ajada
olleHUBaeTCs B 5 6aioB. MakcUMallbHOE KOJIMYECTBO HAOpaHHBIX 0amioB — 19.

Onenka «HeynoBieTBOpUTENBHO» CTAaBUTCS B CIydae, €CIU MPaBUIIbHBIE OTBETHI
TOJIBKO Ha TEOPETUYECKUE BOMPOCHI WM PEIICHBl TOJIbKO MPAKTHYECKUE 3aJaud, WU
CTyJCHT HaOpasl MeHee 8 0aloB.

OneHka «Y 10BIETBOPUTENIBHO» CTABUTCS B Cllydae, €ciu cTyAeHT HaOpan 8-10
OaJIoB.

Onenka «Xopouio» CTaBUTCA B cllydae, €Clu CTyJIeHT HaOpan ot 11 mo 16
OaJIoB.

Onenka «OTIMYHO» CTAaBUTCS B CIIy4ae, €clid CTyAeHT HaOpai 17-19 Gamios.



7.2.7. IlaciopT OLIEHOYHBIX MATEPHAJIOB

No Kontponupyemsie pazieinsl (TEMBbI) Kon xoH- HaumeHnoBaHue
n/n JHACUUTUINHBI TpOJupye- OLICHOYHOT'O CPEACTBA
MOH KOMIIE-
TCHII NN

1 DneMEHTHI JINHEHHON U BEKTOPHOMI VK-1, OIIK-2 | Tect, kOHTpOJBHAs paboTa,
anreOpsI 3a4er

2 AHaJIUTUYECKasi TEOMETPUs VK-1, OIIK-2 | Tecr, U]13, 3aueT

3 [TocnenoBarenbHOCTH, GYHKITUH U UX VK-1, OIIK-2 | Tecr, U]13, 3aueT
MIpeeIIbL.

4 HenpepsiBHOCTh [Ipon3BoaHas u ee VK-1, OIIK-2 | Tect, U]13, sx3aMmecH
TIPHIIOKECHUS

5 DYHKIMU HECKOJIBKUX MTEPEMEHHBIX VK-1, OIIK-2 | Tecr, sx3aMeH

6 KoMmnekcHble uncia. VK-1, OIIK-2 | Tect, U]13, sx3aMmecH
HeonpeneneHHbIN U ONpeaeeHHbIN
WHTETpaI

7 JludpdepeHnnanbabie ypaBHEHUS VK-1, OIIK-2 | Tect, U]I3, sx3aMeH

8 Psaapr YK-1, OIIK-2 | Tect, kOHTpOIbHAS padoTa,

JK3aMeH
9 KpatHble u KpuBONIMHEITHBIE WHTErPAJIbI VK-1, OIIK-2 | Tect, U]13, sx3aMecH

7.3. Meroguuyeckne MaTepuaJibl, ONpeae/siioluue nNpoueaypbl OeHUBAHUS
3HAHUM, YMECHUI, HABBIKOB U (HJIH) ONbITA JeATeIbHOCTH

TecTupoBaHue OCYIIECTBISETCS, JIMOO MPHU MOMOIIUM KOMIIBIOTEPHON CHUCTEMBI
TECTUPOBAHUS, JIMOO C UCIOJIH30BAaHUEM BBIJIAHHBIX TECT-33JIaHUIl Ha OyMa)KHOM
Hocurene. Bpems tectupoBanus 30 MuH. 3areM OCYHIECTBIISIETCS MNPOBEpPKA TECTa
AK3aMEHATOPOM M BBICTABJISIETCS OLIEHKA COTJIACHO METOJIMKH BBICTABJIEHUSI OLIEHKU IPU
MPOBEICHUN MPOMEKYTOUHOMN aTTECTALUH.

Pemiennie  ctaHgapTHBIX 3a/lad  OCYILECTBIISIETCA, JUOO TMPU  MOMOIIH
KOMIIBIOTEPHOU CUCTEMBI TECTUPOBAHMUS, MO0 C UCIOIH30BaHUEM BbIJJAHHBIX 33]1a4 HA
OymaxkHom Hocutene. Bpemsi pemenuss 3amad 30 MuH. 3aTeM OCYIIECTBIISIETCS
MPOBEPKA pELICHUs 3aJad SK3aMEHATOPOM M BBICTABJISECTCS OLEHKA, COTJIACHO
METOJIMKH BBICTABJIEHUS OLIEHKU ITPY MPOBEAECHUHN TPOMEKYTOUYHOM aTTECTALIUH.

Pemiennie  mpuKIAamHBIX  3aJad  OCYUIECTBIAETCS, JUOO TMpH  MOMOIIH
KOMIIBIOTEPHOU CUCTEMBbI TECTUPOBAHMUS, MO0 C UCIOIH30BAaHUEM BbIJJAHHBIX 33]a4 HA
OymaxkHom Hocutene. Bpemsi pemenuss 3amad 30 MuH. 3aTeM OCYILIECTBIISIETCS
MPOBEPKA pEIICHUs 3aJad SK3aMEHATOPOM M BBICTABJISECTCS OLEHKA, COTJIACHO
METOJIMKH BBICTABJIEHUS OLIEHKU MTPU NMPOBEAECHUH TPOMEKYTOUYHOM aTTECTALIUH.



8. YYEBHO-METOJMYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUE
JUCLHUNIUHBI

8.1. IlepeueHb yuyeOHOM JUTEpPATYpPbl, HEOOXOAMMOM /JISI OCBOCHUS
AMCHUTIIAHBI

1. Kypc maremarnyeckoro anamuza/Jl. M. KambiaumH. MockBa: MOCKOBCKHI ToCyAapCTBEHHBIN
YHUBEPCUTET UMEHHU M.B. JlomonocoOBa, 2001, Pexxum JOCTYyIIA:
http://www.iprbookshop.ru/13140.html 9BC “IPRbooks”

2. Matemaruueckuii ananu3. Y.I [DnexTponHslil pecypc] : yuebHoe nocodue / M. A. Antunosa, 1. 1.
Baiinmreitn, T. B. 3bikoBa [1 ap.]. — DnekTpoH. TekcroBble naHHble. — KpacHosipck : Cubupckuit
dbenepanpHblii  yHEBepcutTeT, 2018. — 196 c¢. — 978-5-7638-3326-3. — Pexum npocryma:
http://www.iprbookshop.ru/84232.html

3. Marematnueckuii ananusz. Y.II [DnexkrpoHHsIit pecypc] : yueOHnoe nmocodue / M. A. Antunosa, Y. U.
Baiinmreitn, T. B. 3bikoBa [1 ap.]. — DnekTpoH. TekcroBble naHHble. — KpacHosipck : Cubupckuit
denepanpHblil yHUBEepcuTeT, 2018.—188¢.—978-5-7638-3327-0.—Pexum qoctyna:
http://www.iprbookshop.ru/84231.html

4. Tuckynos H.C. Y. 1. /luddepeHuuans-Hoe ¥ MHTErpanbHoe ueuuciaenus, 2010.

5. IIuckynos H.C. Y. 2. luddepenunansroe n HHTErpanbHoe ucuucienus, 2006.

6. Ilon pen. EdumoBa A.B., Jlemunouua B.II. COopHHMK 3agay MO MaTeMaTHKE s BTY30B.
CrneunanbHble pa3aensl MaTeMatnueckoro ananuza. Y. T u Il., 1987,

7. bexnemumies [I.E. Kypc ananutuueckoil reomeTpuu 1 TMHEHHON anreOpsl, 1987.

8. Knerenuk /I.B. COopHUK 33134 10 aHaIUTUYECKOH reomerpun, 2010

9. bepman H.I'. COopHuK 3a1a4 110 Kypcy MaTeMaTudeckoro ananusa, 2010

10. Ky3nenos JI.A. C60pHUK 3aa4 TI0 BICIIeH MaTeMaTuke. Tunosoii pacuet. 2007

11. Jdyoposckas A.IL., I'mymko E.I'., Kperosa JI./I., YckoBa H.b. DnemeHTsl nuHelHON anreOphl.
VYuebnoe nocobue. 2010.

12. Kperosa JI.JI., YckoBa H.b., IlocmetreB B.B. Marematuueckue METONbl B PaAMOTEXHUYECKUX
pacuerax. YueOHoe nocobue. 2011.

13. CrapxoB C.H. CmpaBoyHuMK 1o Marematudeckum (opmynam u rpadukam GyHKIMNA 1715
ctyaeHTos. 2009

14. bounapeB A.B., Psokckux A.B, ITamyeBa .M., YckoBa H.b. Psnsi: yue6. mocobue BopoHex:
OI'bOY BO «BopoHnexckuil rocyJapcTBEHHBIN TEXHUUECKUN yHUBEpcUTeT», 2017. 82 C.

15. Jdyoposckas A.IL., I'mymko E.I'., Kperosa JI./I., YckoBa H.b. DnemeHTsl nuHelHON anreOpsl.
Mertoanyeckre yKazaHUS K MPAKTUYECKMM M WHAMBUAYAJbHBIM 3aHATHAM JUIi  CTYJICHTOB
cnernmansHocte 210201, 210302, 230101, 230104 ounoii hopmbr o0yuerus. U.1. Ne258-2010

16. JIyoposckas A.IlL., I'mymko E.I'., Kperosa JI./I., YckoBa H.b. DnemeHTsl nuHelHON anreOpsl.
Mertoanyeckre yKazaHUS K MPAKTUYECKMM M WHAMBUAYAJbHBIM 3aHATHAM Ui CTYJCHTOB
cnernmansHocte 210201, 210302, 230101, 230104 ounoii hopmbr o0yueHus. U.2. Ne259-2010

17. Kperoa JI.I., YckoBa H.b., IlocmetseB B.B Metoauueckue yka3zaHus [Uisi OpraHHU3aLMU
CaMOCTOSITENIbHOW paboThl 1O MaTeMaTHKe JUId CTyJIeHTOB Hampasienuii 210100, 210400, 200100,
cneuuanbHocTd 210601 ounoii hpopmer o0yuenust. BITY, 2011, Ne285-2011.

18. Kperosa JI.JI., YckoBa H.b., IlocmerbeB B.B. Metoauueckue ykasaHusi Il OpraHU3aLMU
CaMOCTOSITENIbHONW paboThl 1Mo Kypey «MaTtematukay ais cTyaeHToB Hampasienuid 210100, 210400,
200100, cnermansaocT 210601 ounoit popmbr 0O6yuenus. BITY, 2011, Ne286-2011.

19. Kperosa JI./l., YckoBa H.b., bonnapes A.B. ®yHKIMOHANBHBIE pAibl. MeTOAUYECKNE YKa3aHUS K
NPAaKTUYECKUM W MHIUBUAYAIbHBIM 3aHATHAM Mo pazzaenaMm «CteneHHble paas» U «Psuel @ypbe»
kypca «Marematuka» 1o HampasieHuto 211000.62  «IIpoekTHpoBaHME M TEXHOJIOTHSA
panuo3IeKTPOHHBIX cpeacTB» u HampasieHuto 200100.62 «IIpubGopoctpoeHue» o4HOM (HOpMBI
oOyuenus. Boponex, BI'TY, 2013. Ne249 — 2013




20. Kperosa JI.JI., YckoBa H.b., bonmapeB A.B. Meronndeckue ykasaHus K INPaKTUYECKUM H
WH/IMBUYAIbHBIM 3aHATUSAM N0 pasfeny «OneparyoHHOE HCYUCIEHHE» Kypca «MaremaTuka» 10
Hanpasienuio 211000.62 «KoHcTpyupoBaHME M TEXHOJOTHS D3JICKTPOHHBIX CPEICTBY» MPOQUITIO
«IIpoekTUpoBaHUE U TEXHOJOTUS PATUOIIEKTPOHHBIX CpeAcTB» U HanpasieHuto 200100.62
«IIpubopoctpoenue» mpodumo «IIpudopoctpoeHue» ounoit Gopmsl oOyuenus. Boponex, BI'TY,
2014. Ne129 —2014.

21. Kperoa JI./I., YckoBa H.b. Meroanueckue yka3zaHusi K BBITIOJHEHHIO KYypCOBOW pabOTHI 1O
mucuummHe «Matematuka» 1o HanpasisieHuto 211000.62 «KoHcTpynpoBaHHe U TEXHOJIOTHS
AJIEKTPOHHBIX CPEACTBY», Mpopumo «IIpoeKTHpOBaHNE U TEXHOJIOTUS PAAMOAIICKTPOHHBIX CPEACTB» U
nanpasnenuto 200100.62 «IIpubopoctpoenuer, npoduito «IIpubopocTpoeHue»

ouHOH popmbl 00ydenus. Boponex, BITY, 2014. Ne130 —2014.

22. bounapes A.B., Psxckux A.B, ITamyea 1.M., YckoBa H.b. DneMeHTBl MaTeMaTuueCKOU JIOTUKU:
METOAMYECKUE YKa3aHUs JJIsl OpraHU3alMi CaMOCTOATEIbHOM paboThl Mo AUCHUILINHE «MaTtemaTHKa»
s cryaentoB HampasneHust 11.03.01 «Pamguorexnuka», npodwuist «PaguorexHudeckune cpeacTa
nepenayu, mpueMa u 00pabOTKH CUTHANOBY, crienuaabHocTh 11.05.01 «PaanosneKTpoHHbBIE CUCTEMBI
U KOMIUIEKChI», mpodmis «PaanosneKkTpoHHbIE CHCTEMBI Nepenayd HH(pOpMaIrum», HalpaBICHUS
11.03.03 «KoncTpyupoBaHue M TEXHOJIOTHS 3JEKTPOHHBIX CpeacTB», npodmisa «I[IpoexTupoBanue u
TEXHOJIOTUSl PaJNO3JICKTPOHHBIX cpeacTBy», HampasieHus 12.03.01 «IIpubopoctpoenue», mpopuis
«I[Ipubopocrpoenue» ouyHoit ¢opmbl oOyuenus / ®I'bOY BO «Boponexckuil rocynapcTBEHHBIH
TEXHUYECKUH yHUBEpcUTET»; Boponex, 2017. 27 c.

8.2. Ilepeyenb WH(POPMANUOHHBIX TEXHOJOTHI, HCHOJb3yeMbIX MPH
OCylIeCTBJIECHMH 00pa30BaTeJIbHOr0 Ipolecca MO JUCHMILUIMHE, BKJIOYas
nepeyeHb JINIIEH3UOHHOT 0 NMPOrpaMMHOIO o0ecnevyeHus, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn «UMHTepHeT», COBpPEMEHHBIX

HpO(l)eCCI/IOHaJIl)HLIX 0a3 JAaHHBbIX " I/IH(l)OpMaHI/IOHHLIX CIIPaAaBOYHbIX CUCTEM:
I1O: windows, open office, Acrobat reader
Hcnonp3yeMble CUCTEMBI KOMIIBIOTEPHON MaTEMAaTUKMU:
CBobomHo pacnpoctpansiembie: Mathstudio, Maxima, Scilab, Maple 5.4 Demo.
Jlunen3uonnsie: Maple 14.
CoBpemenHas nmpogeccroHanbHas 0a3a JaHHBIX
Mathnet.ru, t-library.ru
WndpopmanoHHbIe CIIPaBOYHbBIE CUCTEMBI
Wikipedia

JInst BBINOJIHEHUSI JOMAIIHUX PabOT BO3MOXKHO ucnonb3oBaHue maketoB MAPLE, MATLAB,
MATHCAD, MAXIMA unu MATEMATIKA mis OC Windows.

[Tpu 3TOM nepeyeHb HHPOPMAIIMOHHBIX TEXHOJIOTHIA BKITIOYAET:
- cOop, XpaHEeHHe, CUCTEeMaTU3alUs U Bbllaya yueOHOM U Hay4HOH nH(pOpMaInu;
- CaMOCTOSITEIbHBII MOUCK JAOMOJHUTEIBHOTO Y4eOHOTO W HAYYHOTO MarepHasa, ¢ MCIOJIb30BAHUEM
MIOUCKOBBIX CUCTEM U CAUTOB ceTH MIHTEpHET, SJIEKTPOHHBIX SHIMKIIONEIUI 1 633 TaHHBIX;
- HCTIOJIb30BaHME AJIEKTPOHHON MOYTHI IpenogaBaTesei u 00yJaronmxcsl Al pacChUIKH, MEPETUCKU U
00CYX/IeHUS] BOSHUKIINX Y4eOHBIX MPOOIIEM.

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMAA 15
OCYHWECTBJIEHUA OBPASOBATEJIBHOI'O ITPOLECCA

Jlis ipoBeieHust ICKIMOHHBIX U MPAKTUYECKUX 3aHATHI HeoOXoauMa yueOHbIe ayJuTopus,
OCHAILICHHBIE TEXHUYECKUMU CPEACTBAMU I IPOBEACHUS 3aHATUHI 110 MATEMATUKE, JOCKA U MEIL.



10. METOAUYECKUE YKA3AHUS JUISI OBYYAIOLIUXCS IO
OCBOEHMUIO JJUCHUIIJIUHBI (MOY.JISI)

OcHoOBOM HU3YUCHUSA NUCHUIUIMHBI ABJISAKOTCA JICKIIMHU, HAd KOTOPBIX U3JIaratoTCsa Hanboee
CYHICCTBCHHBIC U TPYAHBIC BOIPOCHI, @ TAKKC BOIIPOCHI, HC HAIICAIINC OTPAXKCHUS B y‘ICGHOﬁ

JUTEpaType.

[IpakTHyeckre 3aHATHS HANpaBICHbI HA MPHOOpPETEHHWE TMPAKTHUYECKUX HABBIKOB
HCIIOJIb30BaHUs. MAaTEMaTUYECKOIO amrapara Uil PeLIeHMs 3aJad, B TOM YHUCJIE MPUKIIAJIHOIO
Xapakrepa. 3aHATHs IPOBOJATCS IIyTEM PELLEHUS] KOHKPETHBIX 33]1a4 B ayAUTOPHH.

Bup yueOHbIx 3aHsATHI

JlesaTenbHOCTh CTyIeHTa

Jlexmsa

Hanucanue koHCIEKTa JIGKIUN: KPATKO, CXEMATUYHO, IIOCJIEI0OBATEIbHO
(UKCUpOBaTh OCHOBHBIC  IIOJIOKEHUS, BBIBOJBI,  (POPMYIHPOBKH,
0000I1IeHUs; TTOMeYaTh Ba)KHBIE MBICIH, BBIICTATH KIIIOUEBBIE CIIOBA,
TepMuHBI. [IpoBepka TEPMHHOB, MOHITUH C MOMOLIBIO SHLUMKIONEIUN,
CJIIOBAPEH, CIIPABOYHUKOB C BBIIMCHIBAHUEM TOJIKOBAHUN B TETPalb.
O0o3HaueHne BONPOCOB, TEPMHHOB, MaTepuaya, KOTOpPHIE BBI3BIBAIOT
TPYJHOCTH, IIOMCK OTBETOB B pEKOMEHIyeMoul mureparype. Ecmu
CaMOCTOSITENIFHO HE ynaeTcs pa3o0parbcs B MaTepuane, HeoO0X0IUMO
copMyIMpOBaTh BOMPOC W 3a/aTh IMPENOAABATENI0 Ha JEKIHHU WM Ha
IIPAKTHYECKOM 3aHATHUU.

IIpakTrueckoe 3aHsATHE

KoHcnekTupoBaHue peKOMEHAYEMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
JIEKIMM, MOArOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIPOCaM, IPOCMOTP
peKOMeHIyeMoi iuTepaTypsl. [IpociaymuBanue ayauo- U BUAEO3aNKUCER
10 3aJaHHOM TeMe, BBINOJHEHHE pPAaCYETHO-rpaUUeCKUX 3aJaHuM,
peuIeHue 3a1a4 10 aJIrOpUTMYy.

CamocrosrtenbHas pabora

CamocrosaTenbHass paboTa  CTYIGHTOB  CIOCOOCTBYET  IIIyOOKOMY
YCBOEHHSI Y4eOHOI0 MaTepuaa i pa3BUTHIO HABBIKOB CAaMOOOPa30BaHMUSL.
CamocrosTenbHas paboTa MpeanogaraeT ciaelyrolue COCTaBIAIONINE:

- pabota ¢ Tekcramu: y4yeOHUKaMH, CIIPABOYHUKAMH, JTOTIOJHUTEIHLHON
JUTEPaTypOi, a TakKe MpopaboTKa KOHCIIEKTOB JICKLIUH;

- BBITMIOJIHEHUE TOMAIIHUX 3aJIJaHUH U pacyeToB;

- paboTa HaJl TEeMaMU JJIsl CAMOCTOSITEIBHOTO U3YUCHHUS;

- ydacTHe B paboTe CTyIeHUYECKUX HAyYHBIX KOH(EPEHIINHA, OJMMITHAT;

- IOJITOTOBKA K MPOMEKYTOYHOM aTTeCTaINH.

ITogroroska k
IIPOMEKYTOUHOU
aTTecTaluu

['OTOBUTHCS K POMEKYTOYHOM ATTECTAIMU CIIEIyeT CUCTEMATHUECKH, B
TEYCHHE BCEero ceMecTpa. IHTeHCHBHAS MOATOTOBKA JIOJDKHA HAYATHCS HE
MO37HEE, YeM 3a MECSI-TIOJITOpa JI0 MPOMEKYTOYHON AaTTeCTaIl|H.
JlaHHBIE TIepe 9K3aMEHOM, 3a4€TOM C OIEHKOM, IK3aMEHOM, K3aMEHOM,
9K3aMEHOM, 3a4eTOM C OIEHKOM Tpu 1HA d¢¢PeKTUBHEE BCEro
WCIIOJIb30BATh JJIs MOBTOPEHHMS M CUCTEMATH3AIIMN MaTepraa.




Jucr perucrpammnu U3MEeHeHM

[Togmuce
No [ara 3aBEAYIOIIETO
. [IepeueHb BHOCUMBIX U3MEHECHUN BHECECHUSA kadeapoiu,
" W3MEHECHUU OTBETCTBEHHOM 3a
peanmuzanuto OITOIT
1 AKTyanu3upoBaH paszjen 8 B 4acTH 29.08.2022

y4e0HO-METOIMIECKOTO 00eCTIeueHUS
JTUCLUTUIAHBL;

B YaCTH COCTaBa UCIOJIb3YEMOTO
JIMIIEH3UOHHOTO MPOrPAMMHOTO
o0ecreyeHns, COBpEMEHHBIX
npodecCHOHATBHBIX 0a3 TaHHBIX U
CTIPaBOYHBIX HH(POPMAIIMOHHBIX CHCTEM;
AKTyanu3upoBaH paszzien 9 B yactu
MaTEpUaIbHO-TEXHUYECKOMN 0a3bl
HEOO0XOIUMOM ISl MPOBEICHUS
00pa3oBaTeNBFHOrO IpoIiecca.




	
	
	

	



