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1. HEJU U 3AJJTAUYN TUCHUITINHBI
1.1. Hean 1ucMNIMHBI

HpI/IO6p€T€HI/Ie CTYACHTAMH MAaTCMAaTUYCCKUX 3HaHPII>JI, YMCHUA HCIIOJIb30BATb
HN3YYCHHBIC MATEMAaTHU4YCCKHUC MCTOAbI, Pa3BUTHC MaTEeMaTHYECKOM HUHTYUIINH,
BOCHHUTAHUE MaTE€MaTHUUYCCKOMN KYJIbTYPBbI.

1.2. 3agauu IUCIHUTLINHBI

— Jlath sicHO€ TMOHMMaHHE HEOOXOJUMOCTH MAaTEMAaTHYEeCKOTrO OO0pa3oBaHUs B
o0IIeil TOATOTOBKE HWH)KEHEPa, B TOM YHCJIE BhIpa0OTaTh MPEACTABICHUE O POJH U
MECTE MAaTEMAaTHKH.

— Hayuuth 1Oru4ecKkd MBICIUTH, ONMEPUPOBATH C AOCTPAKTHBIMH OOBEKTAMU U
KOPPEKTHO YIOTPEOATh MaTeMaTHYECKUE TMOHSTHs, CUMBOIUKY IJsi OTOOpakeHUs
KOJIMYECTBCHHBIX U KAYE€CTBEHHBIX OTHOIICHUMN.

— Jlate B 00OOIIEHHOM BHAE MaTEMAaTHYECKHE TOHSATUS W KOHCTPYKIIUH,
PUBUTHUE HABBIKOB COBPEMEHHBIX BHUJIOB MATEMAaTUYECKOT'O MBIIUICHUS, O0y4YeHUe
CTYJICHTOB MaTeMaTHYECKOMY amnmapary ¥ OCHOBHBIM MaTEMaTHYECKHM MOJECIISM,
HEOOXOAWMBIM JUII TPUMEHEHUS MaTEeMaTHYEeCKUX METOJAOB B MPAKTUYCCKOMN
JeSATEIbHOCTH: aHajnu3a M MOJCIUPOBAHUS YCTPOMCTB, TPOLIECCOB M SIBICHUU W3
obmact ux Oynymed npodecCHOHAIBHOM AeATEeIbHOCTH, O00pabOTKHM U aHaIM3a
pPE3yIbTATOB YHUCICHHBIX U HATYPHBIX SKCIICPUMEHTOB.

Hayunuth CTyneHTOB mpueMaM HCCIEAOBAHUS W PEIICHHS MaTeMaTU4YECKU
dbopManM30BaHHBIX 3a7ad, BbIPaOOTaTh Yy CTYICHTOB YMEHHE aHaJU3UpOBaTh
MOJIYYCHHBIC  PE3yJbTAaThl, O3HAKOMUTh HMX C OOINIMMHU BOMpPOCAMH TEOPUHU
MOJICTUPOBAHUS, METOJAaMU  TOCTPOCHHS W  aHalu3a OCHOBHBIX  (DU3UKO-
MaTEMaTUYECKUX MOJIEJICH, TPUBUTH HABBIKH CAMOCTOATEIBLHOTO U3YUYCHUS JTUTEPATYPhI
110 MaTeMaTUKE U €€ TIPUIIOKCHHUSIM.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JuctuunnuHa « MaTemMaTrKay OTHOCUTCS K IUCIUIUTHHAM 00s3aTeIbHOM YacTH
6sioka b.1 yueOHoro miana.



3. HEPEYEHDB IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JANCIHUIIJIMHE

[Iponecc u3yueHus: AMCUMILIUHBI «MaTreMaTuka» HarpaBjieH Ha (GOpMUPOBAHUE
CJIEYIOIINX KOMIIETEHLUH:

YK-1 — CnocobeH ocymecTBIsATh KPUTHUYECKUI aHaIu3 MPOOJIEMHBIX CUTYAaIUi
Ha OCHOBE CHCTEMHOTO MOJX0/1a, BEIpadaThIBaTh CTPATETHIO IEHCTBUH.

OIIK-2 — CrnocoOeH BBISBIATh €CTECTBEHHOHAYUHYH CYIIHOCTH IpOOJeM,
BO3HUKAIOIIUX B  X0Je MNpOPECCUOHAIbHOW  JI€ATENbHOCTH, M  IPUMEHSTh
COOTBETCTBYIOIINN (PU3UKO-MATEMAaTUUECKUI annapar A uX GopMaau3alku, aHaIn3a
Y IPUHSTHUS PELICHHUS.

Komnerenumust Pe3yabTaThl 00y4yeHus1, XapaKkTepu3youue
chopMHPOBAHHOCTH KOMIIETEHIIMH

VK-1 3HaTh:

- METOJIbl CUCTEMHOTO U KPUTHUYECKOTO aHAJIN3a;

- METOJIMKH pPa3pabOTKH CTpaTeruud JACHCTBHM JJIS BBIABICHUS U
pelieHus MnpoOJIeMHOM CUTyaIuu

YMerTs:

- IIPUMEHATh METOJIbI CUCTEMHOTO MOAXO0Aa U KPUTHUYECKOIO aHAIU3a
MpOOJIEMHBIX CUTYALIUI;

- pa3pabaTbiBaTh CTpPATETUI0 JCHUCTBUM, NPUHUMATH KOHKPETHBIC
peleHus Ui €€ pealn3alni.

Bnanerts:
- METOJOJIOTUEH CHCTEMHOTO M KPUTHUYECKOTO aHajn3a MPOOJIEMHBIX
CUTYyalLU;
- METOJUKaMu MOCTAHOBKHM II€JIM, OIpEJEICHUs CIOCOO0B €e
JIOCTUKEHUS, pa3padOTKU CTpaTeTui JeHCTBUIM

OIIK-2 3Haer COBPEMEHHOE COCTOsSIHHE OOJlacTh  TpodeCCHOHATBHOM
JESTEIbHOCTH

YMeeT WCKaTh W TPEACTABIATh aKTyalbHYI0 HMH(POPMAIUIO O
COCTOSIHUU MPEIMETHON 00J1acTH

Bna,ueeT HaBbIKaMH pa6OTI>I 3a IICPCOHAIIBHBIM KOMIIBFOTCPOM, B T.4Y.
IMaKCTaMM IIPUKIAJHBIX IIPpOrpaMM IJIA p213pa60TKI/I " IpCaACTaBICHUA
JOKYMCHTAIINHN




4. OFBEM JUCHUIIJIMHBI

OO6m1ast TpyA0€MKOCTh JUCHUILIMHBL « MaTtemaTtuka» cocrasiseT 10 3.e.
Pacnpenenenne Tpy10€eMKOCTH IUCIUILUIMHBI 10 BUAaM 3aHITUN

Bunbl yue6HO paboThl Bcero Cemectp

YacoB 1 2 3
AyauTOpHbIE 3aHATHS (BCEro) 198 72 72 54
B Tom uncie:
Jlexun 90 36 36 18
[Tpaktuueckue 3anstus (I13) 108 36 36 36
JlabopaTopHbie pabOTHI
CamocrosiTeqibHasi paboTa 90 36 36 18
Yacbl Ha KOHTPOJIb 72 36 36
Byl mpomMexxyTOYHOM aTTeCTalkH - 3cO DK3 K3
9K3aMEH, 3a4eT C OICHKOM
OO0mmas Tpy10eMKOCTh
aKaJeMHUYECKHUE YacChl 360 108 144 108
3.C. 10 3 4 3




5. COAEPKAHUE JUCHUTLIIAHBI (MOYJIST)

5.1. Copnepskanue pas3gejioB IMCHUILIMHBI U pacipelesieHHe TPYAO0eMKOCTH
10 BHJIaM 3aHATHH

Ne
/o

HaunmenoBanue TeMbI

Coneprxanue pasnena

Jlexur.

[Ipax.
3aH.

CPC

Bcero,
Jac.

1 cemectp

DOneMeHThl JIMHEWHON
1 BEKTOPHOU anreOpbl

Omnpenenurenu, ux CBOWCTBA.
Brraucnenne ONPENCIIUTEIICH.
Anrebpa MaTpHLI. Ob6partHas
marpuna. Panr marpuipsl. Cucremsl
JUHENHBIX  ypaBHeHMH.  OOmas
Teopusi. MeToas! penienus. Bekropsr,
JMHEWHBIE OTIepalliy HaJ BEKTOPAMHU.
CkansipHoe, BEKTOPHOE U CMEILIaHHOE
POM3BEICHUSI.

12

12

12

36

AHanuTruuyeckas
TeOMEeTpHs

[IpssmoyronbHas u MOJISIpHAS
CHCTEMBbI KOOPAMHAT HAa TJIOCKOCTH.
[Ipsimast Ha nmockocTu. [lnockocts u
npsiMass B TpocTpaHcTBe. Kpupbie
BTOpOro mopsaka. IloBepxHocTn
BTOPOTO MOPSIJIKA.

12

12

12

36

IlocaenoBaTeaIbHOCTH,
byHKIIHN " ux
Hpeaebl..

MuoxecTBa.  DJIEMEHTBl  JIOTUKH
BBICKa3bIBAHUA M MaTE€MaTHYECKOU
JIOTUKH. [Tonsitne  QyHKIHH.
XapaKkTepucTUKU IIOBEACHUS
¢byskumu.  Ipaduxm  QyHKOUI.
[Ipenen  ¢ynkuun. Teopembr o
npezaenax. 3aMeyaTelbHbIe MPEebl.
CpaBHeHHE OECKOHEYHO MaJIbIX.

12

12

12

36

HTOTI0

36

36

36

108

2 ceMecTp

HenpepsiBHOCTB 51
TOYKH pa3pbIBa.
IIpousBogHass u ee
IIPWIIOKECHHUS

HenpepbIBHOCT, W TOYKH pa3pbiBa
[Ipon3BoaHas, €€ reoMETPUUECKAN U
busnveckuit CMBICI, IpaBuIIa
BBIUHUCIICHUH. Tabnuma
npousBoaHbIX. JuddepennupoBanue
CIIOXKHBIX, HESIBHBIX U (YHKIUH,
3aJ]aHHBIX napaMeTpHUIecKy.
Huddepennman. IlpousBogHsie u
Qg depeHIranbl BEICIINX MOPSIKOB.
OcHoBHbIE TEOPEMBI
TudPepeHIMATBHOTO  UCYHCIICHUS.
IIpaBwiio JlonuTanda. OKCTpEeMyMBI.
BEITyK10CTh,  BOTHYTOCTH,  TOYKH
neperuda.  ACHUMIITOTHI  KPHUBBIX.
[TocTpoenue rpadukoB.

12

12

12

36

Komimiekcupie 4ucina.
Heonpenenenusii 1
OIpeJICICHHBIN

Komnnekcusie wucnma. JledictBus ¢
HUMH.

Heonpenenexnusii HHTErpal.

12

12

12

36




UHTETrpal CpoiicTBa, Ta0iMIla HWHTETPAJIOB.
Meroabl WHTETPUPOBAHUSL.
OmnpeneneHHblii uHTErpan. Meromabl
BBIYHCIICHHUSI. HecobOcTBennbie
uHterpasnbl.  ['eomerpuueckue  u
MEXaHUYEeCKUe MIPUIIOKEHUS
ONPENIETICHHOT0 UHTErpajga

OyHk1MU HecKoNIbKUX | Onpenenenue (QyHKIMM HECKONbKHX | 12 12 12 36
IIEPEMEHHBIX IepeMeHHbIX. YacTHbIE IPOU3BOAHbBIE
6 u guddepenunan. IIpousBoanas mno
HalpaBJICHUIO, TPaIUEHT. DKCTPEMYM
(YHKIMHU ABYX MTEPEMEHHBIX.

KonTponb 36
HTOr0 36 36 36 144
3 cemecTp
Juddepennmansapie | OCHOBHBIC TTOHSITHUS. 6 12 6 24
ypaBHEHUS HubdepenunansHbie ypaBHEHUS
[IEPBOTO MOpsJIKa.
Huddepenumanbupie ypaBHEHUS
. BBICIIMX  IHOpPsAAKOB.  JIuHelHble
Qg depeHnratbHbIe YpaBHEHHS.

OO6mrast  Teopusi.  YpaBHEHHS C
MOCTOSIHHBIMU KO3 pULIMEeHTaMU U
CHeIMaTbHBIM BHJOM TIPaBOH YacTH.
Kounebanus. Pe3onasc.

Panpr Uucnosele psiabl WM MPU3HAKK HUX 6 12 6 24
CXOJTMMOCTH. OYHKIIMOHATBHBIC
8 psaabl.  CremeHHble psabl W HX
MIPUIIOKEHUS.
Psnp1 ypee.
Kpatnbie u | JIBolinble  uHTEerpanbl.  TpoliHbie 6 12 6 24
9 | KpUBOJIMHENHBIE MHTErpaJibl. KpuBonuneiinbie
MHTErpaJIbl WHTETPaJIbL.
KonTtponb 36
| | mroro 18 36 18 | 108
BCEI'O 920 108 90 360

5.2. [lepeveHnnb JJa00OPaATOPHBIX PadOT
He npeaycMoTpeHO yueOHBIM IIJIaHOM.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
KypcoBasi padoTa He nmpeaycMoOTpeHa.

IlepBblii cemecTp
KonTposnbHas padora no reme «Onpeaenureny U CUCTEMbD) Ha 4 Henere,
TecT 1o TeMme «BexTopHas anrebpa» Ha 7 Hexerne,
N3 no temMe «AHanUTHYECKas I'€OMETpUs» BbIOAETCA Ha 7 Hezene, mpuem Ha 12
HeJene,




N3 o Teme «IIpenens» Beigaercs Ha 13 Henene, npuem Ha 17 Henerne.

Bropoii cemecTp
N3 no teme «IIpon3BoaHast u ee MPUIOKEHUS» BblIAeTcsl Ha 5, nmpuem Ha 10
Henene, MJI3 no teme «HTerpan u ero npuwiokeHus» BblAaeTca Ha 12 Hexene, mpueM
Ha 16 Henene.
Tpernii cemecTp
N3 o teme «Iuddepennnanbupie ypaBHeHUs» BblJaya Ha 3 Hejene, npueM Ha 7
HeJere,
KOHTpOJIbHas padbota no teme «Psnp» Ha 12 Henene,
N3 no teme «KparHble MHTErpajibl» BblaeTcs Ha 13 Hepene, npuem Ha 17
HeJee.

7. OUEHOYHBIE MATEPHUAJBI JUISI TIPOBEJIEHUS ITIPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIIMXCS MO TUCHUTIIMHE

7.1. Onucanue mokasarejell U KpUTEpPUEB OLECHUBAHUS KOMIIETEHUMH Ha
Pa3JIMYHBIX 3Tanax uX (POPMUPOBAHUSA, ONIMCAHUE IIKAJI OLCHUBAHUS

7.1.1. JTan TeKyero KOHTPOJist

Pe3ysibTarhl TEKyILIETO KOHTPOJISI 3HAHUW W MEKCECCUMOHHOM aTTeCTaluu
OIICHUBAIOTCA MO CJICAYIOLIECH CUCTEME:

“aTrTecToBaH’;

““He aTTecTOBaH .

Komnerenuus Pesynbrarsl Kpurepuu ATTrecToBaH He arrecroBan
0o0yueHusI, OLIEHUBAHUS
XapaKTePU3YIOIINE
c(OpMHUPOBAHHOCTH
KOMTICTCHITNH
VK-1 W J-1y-1 3uarh: AKTHiBHas paboTa Ha Beinosnnenne HesebimosHenne
- METOIBI CHCTEMHOIO H | [paKTHUYECKHMX
KPUTHUYECKOI'O aHAJIN3a, 3aHSATUAX, OTBET HE pa6OT B CPOK’ o pa6OT B CpOK’ .
- METOIMKU Ppa3pabOTKH MeHee qem Ha npeaAyCMOTPCHHBIU | TPEAYCMOTPCHHBIN
CTPATCTHH JICHCTBHI JUTA HOJIOBUHY 3aJaHHBIX B pabo4nx B paboumx
BBIABJICHUS U PCHICHUA
HpoBIeMHOl CHTy AT B TIpollecce Onpoca porpaMmmax mporpammax
BOIIPOCOB
UJ1-2ya2 Ymers: Peuenne He Menee BrinonHenue HeBbinonHeHue
- TIPUMEHATH  METOJBI OJIOBHHBI
epreCKOr0 . anaon CTARAAPTILX n 5 a6((:)1\l;l(])3TCIe)SII:I,BIﬁ I 5 36((:);: CEEII;’HI‘/'I
KPHUTHYECKOTO aHanl./ISa NPaKTHUECKUX 3aa4 peny |y peay Tp
NPOOJIEMHBIX CUTYaIHI; B pa6oq1/1X B pa601mx
- paspabareIBaTh
crpatermio  neficTsi, nporpamMMax mporpammax
NPUHUMATh  KOHKPETHBIE
peeHus JJI cc
peannzanuun.
WI-3va3 Branets: | Pemenme He MeHee Beinosnenne HeBebimosnenue
- METOAOJIOTHEH | [10JTOBUHBI
aboT B CpoK aboT B CPOK
CHCTEMHOTO Y | puKnagHbIX 33724 B p POK, o p POK, .
KPUTHUECKOTO  AHATHSA | eouneryioid MPEYCMOTPEHHBIN | MTPEyCMOTPEHHBIN
MPOOICMHBIX CHTYALHH; MpeaMETHOIH B pabounx B pabounx




- METOAUKAMH | 0ONIACTH porpamMmmax porpamMmmax
IIOCTAaHOBKH Iciu,
ompeneieHus  CrocoOoB
ce JOCTHIKCHHUSI,
paspaboTku CTpaTernid
JIeCTBUN
OIIK-2 A-1onk2. 3uaer | AxrtuBHas pabora Brinonnenue Hesbimonnenue
C%BpeMeHHOG COCTOsSTHHEC Ha HpaKTI/IY-IeCKI/IX pa6OT B CpOK, pa60T B CpOK,
00J1acTn 3aHATHUAX, OTBET HE o o
NpodeccHOHANBHOI MeHEe oM Ha MPEAYCMOTPEHHBIN | TIPETyCMOTPEHHBIIN
JCATETBHOCTH TIOJOBHHY B pabounx B paboumx
3aJIJaHHBIX B nporpamMmmax Imporpammax
nporecce onpoca
BOIIPOCOB
U-20mic2. Ymeer | PeuieHue He MeHee Brimonnenue Heswinonuenue
HUCKaTb W HOPEACTaBIIATH TIOJIOBUHBI pa6OT B CpOK, pa60T B CpOK,
AKTYyaJIbHYIO CTaHIAPTHBIX o o
H(OpMALIIO o | npaxrueckix sanau | NPEAYCMOTPEHHBIH | IIPElyCMOTpPEHHBIH
COCTOSTHMM ~ TIPEIMETHOMN B pa6quX B pa60qp1x
0.
obactH nporpaMmax nporpamMmax
H-30nxk.2. Braneer Pemenne He Menee Brimonnenue Hesrimmonnenue
(§]
HaBBIKAMHU PAOOTHI 3a TIOJIOBHUHBI pa6OT B CpOK, pa60T B CpOK,
[IEpCOHAJIPHBIM MPUKJIAAHBIX 33124 B o o
KOMITBIOTEPOM, B T.d. KOHKDETHOY MPEeyCMOTPEHHBIN | TPeyCMOTPEHHBIH
MaKeTaMH TPHUKIIATHBIX NpeIMeTHOf B pa60qI/IX B pa60qp1x
TIPOTPaMM it obnact nporpaMmax nporpamMmmax
pa3paboTku u
NpeacTaBICHUA
JIOKYMCHTALUH

7.1.2. ITan npoMe:KyTo4YHOr0 KOHTPOJIA 3HAHU I
Pe3ynbTaThl MNPOMEXKYTOUHOIO KOHTPOJS 3HAaHWM oueHuBarorcs B 1, 2, 3
CEMECTpE IO YeThIpeX0auIbHOU CUCTEME:
“OTJIUYHO”;
“xopo1o”;
“yI0BIECTBOPUTEIHLHO;
“HEyOBJIETBOPUTEIILHO .

Kommne- PesynbTarel Kputepuu | OtimunHO Xopomio Vnosn. | Heynosn
TCHIUA O6y‘leHI/I$I, OLICHHUBAH
XapaKTepU3yoIne ust
c(OpMHPOBAHHOCTh
KOMIICTCHIIMH
VK-1 W A-1y7-1 3HaTh: Tecr Brimonnenue Brmonnenue | Bwmonxen B tecre
- METOIbl CHCTEMHOTO H Tecra Ha 90- Tecta Ha 70- | We TecTa Ha meree 50%
KpHUTHHCCKOTO aHaIH3a, 100% 90% 50-70% NPaBHIIBHBIX
- MCTOAUKH . pa3lﬁ\)la6OTKI/I OTBETOB
CTpaTerun JCHUCTBUHU JUIA
BBISABJICHUA )51 peuICHUsA
poOIEMHOI CUTyanuu
H-2ya2 YMerTs: Pemenune 3anaun pemensl | [Ipogemonctpup| [Iponemonc 3anauu He
- IIPUMCHATD MCTOZBL | cTaHAAPTHBIX B IIOJIJHOM OBaH BEPHBII TPUPOBaAH pelIeHbI
CHCTCMHOTO  IIOAXOMA M | ipakTHYECKH obbeMe u XOJI pelieHust | BEPHbIH X0/
KPHTHHECKOro AHATHZA | ¥ samayg IOy YeHBI BCEX, HO HE | pEINICHHs B
HpOGIICMHBIX CHTyauHI; BEPHBIE OTBETHI MOJTy4eH OOJIBIINHCT
- pas3pabarbiBaTh CTPATETHIO 7
- [pHHAMATS BEPHBIN OTBET BE 3a/1a4
KOHKpETHBIE PEIICHUs IS €€ BO BCCX 3a/la4ax
peann3anuu.




UA-3ya-3 Bragets: Pewienne 3anauu peuiensl | [Ipogemonctpup| IIpogemonc
- METOJI0JIOrHell CHCTEMHOIO | cTaHNAPTHBIX B IIOJIHOM OBaH BEPHBII TPUPOBAH 3agauu He
M KpUTHHCCKOTO  aHAM3A | pagryyecku obbeme u XOJI PEUIeHHs. | BEPHBIH X0 PpelIeHbI
TpoGNEMHEIX CHTyaIHH; X 3aj7a4 MOJIy4EHBI BCEX, HO HE pelieHus B
- METOOJUKaMHu IIOCTAaHOBKH
e, onpenecHs BEPHBIC OTBETHI ToyeH OOJBITHHCT
CIOCOBOB €€ [JOCTHKCHUS, BCPHBI OTBET BC 3afa4
paspaboTku cTpareruii BO BCCX 3a/laqax
JCHUCTBUU
OIIK-2 | WA-1onk-2. 3HaeT Tecr Brmonnenne BrmosHeHne Brimonsen B Tecte
COBPEMEHHOE COCTOSTHHE Tecta Ha 90- Tecra Ha 70- He TECTa Ha menee 50%
obnactu  NpogecCHOHANBHOH 100% 90% 50- 70% HPaBHILHBIX
JACATCIIBHOCTH OTBETOB
U1-2onk;. YMmeer uckath u | PemeHue 3amaun pemensl | [Ipomemonctpup| IIponemonc 3agayu He
OPCACTAaBIATh  AKTYaIbHYIO | CTAaHAAPTHBIX B TIOJTHOM OBaH BEPHBIH TPUPOBAH peteHsb!
HH(bOPMaHHjO 0 COCTOAHMH | TpaKTUYECKHU o0BpeMe u XOJ pellleHHs | BEPHBI X0
TPE/IMETHO# 0bacTH X 3a7a4 TIOJTY4€HbI BCEX, HO HE pelIeHus B
BEpHBIC OTBETHI MOJTy4eH OOJIBIIIUHCT
BEPHBII OTBET B€ 33124
BO BCEX 3a/1auax
WU-3onk-2. Bnageer Pewienne 3anauu pemiensl | [Ipogemonctpup| IIpogemonc
HaBBIKAMHU PaOOTHI 3a CTaHAApTHBIX B MTOJTHOM OBaH BEPHBII TPUPOBaH 3amauu He
HEPCOHATLHBIM MIPaKTUYECKHA o0beMe u XOJI peuieHust | BEPHBIN X0/ peLIEeHBL
KOMIILIOTEPOM, B T.H. X 3a1a4 TTOJTyYCHBI BCEX, HO HE peleHus B
TTAKCTAMMU HPHKIAHBIX BEpHbBIE OTBETHI MOJIy4€eH OOJIBIITHCT
HporpamM Ut pa3paboTKH 1 3
HpescTaBTeHI BEpHBIN OTBET BE 3a/1a4
e — BO BCEX 3a/1a4ax

7.2 IlpuMepHBbIH TepeYeHb OLEHOYHBIX CPEACTB (TUMOBbIE KOHTPOJIbHbIE

3aJaHMs WJIM HHbIe MaTepHaJbl, HEOOXOAMMbIE JI OLEHKH 3HAHUHM, YMEHMH,
HABBIKOB M (WJIH) ONBITA 1A TEJIbHOCTH)

L.

1. aub

IlepBblii cemecTp
1 Marpuiia Ha3bIBaeTCs IUArOHAIbHOM, €CIIH:
1) aeMeHTBI, CTOSIIIME HAa TOOOYHOM AMAroOHaIH, PaBHBI HYIIIO;
2)BCe DJIEMEHTHI, JIeXKAaIllFe Ha TJIaBHON AWaroHaid, paBHBI HYJIIO;

3)BC€ QJICMCHTBI, HC JIC’)KAIIMEC Ha rJIaBHOM AuaroHajiv, paBHbI HYJIIO;

4)3]IeMEHTBI, JIeXKAIINe HIKE TTaBHOM JAMaroHalu, paBHbBI HYJIIIO;
5)a7eMeHTHI, JIeKaIlie Ha TJIABHOW TMaroHalid, 00s13aTeIbHO PaBHHI ; 1
2 Marpuiia Ha3bIBaeTCs TPEYTOJIbHOM, €CIn:
1) aemMeHTHl, CTOsIIIME HAa TOOOYHOM AMaroHaIM, PaBHbBI HYIIIO;

2)BCe DJIEMEHTHI, JIeXKAIFe Ha TJIaBHOW AraroHail, paBHBI HYJIIO;

3)BC€ QJIEMCHTHI, HC JICKAIIIUEC Ha rJIaBHOM AuaroHajiv, paBHbI HYJIIO;

4)3]IeMEHTBI, JIeXKAIINe HIKE IIaBHOM AMaroHalu, paBHbI HYIIIO;
5)aneMeHTHI, JISKAIIUe Ha TJIABHOW TUaroHay, 00s13aTeIbHO PaBHBI 1;

BEKTOPHAS AJITEBPA

JInHelHbIe onepanuu HaJl BEKTOPaMuU
1.1 U3 BekTopos a(1,2,2), b(1,3,1), ¢(2,6,2) KOJUIMHEAPHBIMU SBISIOTCS

2. buc

3. auc

4. aub, auc

1.2 Jlansl BekTOpa a=it+j-k, b=i-j+2k, c=i-j+2k. Haiitu Bektop a-b-c.

1. (-1,3,5)
1.3 U3BecTHBI |c7| =4

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. IlpumepHbIii epevyeHb 3aJaHUH VI IOATOTOBKH K TECTHPOBAHUIO




1.4 U3BecTHBI |c7| =12, E| =16,a a L c.Haiitu |c_z—E|

1. 21 2.20 3. -20 4.12
1.5 Haiitu HanpaBiisomue KOCMHychl 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 npousBeeHUE BEKTOPOB
2.1 U3 BekropoB a(3,2,2), b(1,0,1), ¢(2,6,-2) OpTOroHaIbHBIMHU SBIISIOTCA

1. aub 2. amuc 3. aub, auc 4.cub
2.2 BeIUUCIHTH MPOSKIIMIO BEKTOpa a Ha BekTop a+b, rae a(3,0,4), b(-3,1,-4)
1. 0.2 2. 0.2 3.0.1 4.0.5

2.3 Onpenenutsb yros Mexy Bekropamu a(4,0,-3) u b(1,-3,4/3).
1. 90°  2.0° 3. 90° umm 270° 4. 180°
2.4 Jlansl BekTOpa 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 cunst F(1,1,2) mpu npsmonuHeHOM IBH)KEHUHU TOYKU B HarpasieHuu ot A(1,0,1)
k B(1,2,1)

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

III. BexkTopHOE, CMELIAHHOE NIPOU3BEACHUS BEKTOPOB
3.1 =i+k, b=i-j. Hai b|2-a? b- b
.1 lansl BekTOpa a=it+k, b=1-j. Halitu |axb|~-a“, rne axb-BexkTopHOE mponusBeaeHue a Ha b.

1.1 2.0 3.2 4. -1
3.2 Beruucnutk 00beM TeTpadapa, MOCTPOSHHOTo Ha BekTopax a(3,0,2), b(3,0,0), c(1,-1,2).
1. 2 2.1 3. 3 4.6

3.3 Beraucinuth 00beM HaKJIOHHOW MTPU3MBI, TOCTPOSHHOM 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). Onpeaenurb MOMEHT 3TOW CHJIBI OTHOCHUTEIHHO
Hayaja KOOpJuHaT.

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

3.5 Onpenenute muomans TpeyronbHuka ABC ¢ BepmmnHamu B Toukax A(-1,0,-1), B(0,1,0) u C(-
1,1,-1) c mOMOIIBI0 BEKTOPHOTO MPOU3BEACHHUS.

1. V212 2. 2 3.1 4.2

3.6 Ompenenuts abe, ecnu a(1,0,1), b(1,-1,0), c(1,1,0).

1. 1 2.2 3.2 4. -1

AHanuTHYecKas TeoMeTpus

1. Onpenenute Heus3BecTHbIE KOA(DPHUIIMEHTHI B YpaBHEHHHM IUIOCKOCTH  3x+ By+Cz—-3=0 ,
HapajuIebHOM MIIOCKOCTH 6x -2y +5z—-3=0.

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

2. Haiigute Heu3BecTHbIM Ko3((QUIMEHT B ypaBHEHUH IUIOCKOCTU 3x+By—-2z-5=0 ,
NEPHEHAUKYJSIPHON IIOCKOCTH X —2y+4z=0

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

3. YkaxxuTe KaHOHWYECKUE YpAaBHEHMs MpPSIMOH, mpoxonsdeil yepe3 Touky A(3;2;-1) mapamiensHO

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 npsaMoit, mpoxoasiieit uepe3 Touku A(2;-3;5) u B(0;-2;1) umeror Bux:
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. Hapure Touky M, nepecedeHus npsaMou > =Y 27 ¢ nnockocTbio X — y+2z-3=0

3 -1




1) M, (-L10;-1); 2) M, (-5;—-6;1); 3) M,(1;2;3).

6. YKaXuTe KaHOHUYECKOE YpaBHEHUE MPSAMOi, MPOXOIALIEN Yepe3 TOUKY M(2;O; —3) [apajieabHO

. x—1 y+2 z+1
psIMO = =

2 -1
— — - + _
pX=S_y-2_zFl oy X-2_y_z+43. gy X=2_ Y 3
2 0 -3 5 2 -1 2 -3 5
x+1 y-2 z+2
7. Tlpm Kakux 3HAYCHHSIX m npsimast = = 5 napajuieibHa  TJIOCKOCTH
m —
x-3y+6z+7=0
Dm=1; 2)1)m=23; 3)m=2.
Bropoii cemecTp
[IpousBoanas
1. TlpowsBoanas pyHkiuu f(x)= ti paBHa
ox
1 1gx — xctgx ) sin2).c -2x 3) cos?x: 4) tgx + xcigx
tgx 2sinx tg’°x
2. TlpousBognas pynkumu f(x)=sin2x-Inx paBHa
1 in2 in2 2 i
1) cos2x—; 2) —cos2x-Inx+ et 3)ZEEL L COT 4y cos2neIn 4+ SR2X
X X X 2 x
x =2cost
3. TlpousBoaHas GyHKIUHA . paBHa
y=1-sint

1 1 1
1) —tot; 2) —ctgt ; 3)-—tgt; 4) —2ctgt.
)2g )2g )2g ) —2ctg

4. Tlpomssomnas GyHkmuu f(x)=x"/x —3 B Touke X = % paBHa

| Bl plh g

1

1) e*; 2) ~—et; 3) —e*; 4) -2t

) e ) 5 © ) > ) 5 ©
5. TlpousBoanas GyHKIIUU f (x)=eSi"Z" B TOYKE x=4 paBHa
1) 0; 2) 16; 3)8; 4) 4;

2x

6. lana f(x)= es ,torma f"(In3)

1) 1,8; 2) 2,4; 3)2.8; 4) 3,6.

7. Ilpu kKakOM 3HAYCHUH a TIpsiMast y=3+x ABISETCS KacaTelbHOU K rpaduky pyHkmuu f(x)=e" “

1) —%; 2) 2; 3)-2; 4)0,5.

—X

8. [IpomexyTku yObiBaHusS QyHKIUH f(X) = ¢ "
X+

1) (—oo;—2]U(—1;oo); 2) [—2;—1)U(—l;oo);

paBHbI

2
9. IMpomexxyTku yObIBaHUS QYHKIMH f(X) = lx_ PaBHBI
nx

D (Ve s 2) (01)U[Ves); 3) [Veswo); 4) (0s1)U(1:ve |

10. ®ynkuusa f(x) = %x4 +3x” UMeeT SKCTPEMyM B TOUKAX

3) [—2;00); 4) [—2;—1].



1) xmin = 0’ xmax = _5 2) 'xmln =7 xmax = 0’
3 3

3) x.. =—=; 4) x ==

) min 2 ) max 2

8+2x
11. DkcrpemanbHOE 3HaUeHUE QYHKIMU f(X) = NP paBHO
X
1) 372 2)2; 3) 4; 4) 8.
12. Ilpsimasgs y = —x+3 kacaercs rpadpuka GyHKIuM » = g(x) B Touke X, =—2 Torma g(—2)
paBHO
D1 2)3; 3)5; 4) -3.
13. Touka JBHXETCS MO KOOPAMHATHOW MpsMoii mo 3akoHy s(f)=—t"+9¢t+8, Torma v, (4)
paBHO
1)9; 2) 25; 3)1; 4) -25.

Tperuii cemecTp
JuddepeHunanbable ypaBHEHHS
O6muM pemeHneM nuddepeHInalIbHOr0 ypaBHEHUS
1) ¢ cos(=3x)+c,sin(—2x)

—3x —2x
2) ce T +ce

1. y"+5y"+6y=0 SBIISIETCS
yorsrmey 3) ce +ce
4) ¢ +c,sin(-2x)
1) ce”
2 +c,e”
2. y"+y'=0 ABJIAETCS ) G ree

X —-X
3) ce+ce
4) ¢ sinx+c,cosx

YacTHbIM penieHueM qudQepeHInaabHoro ypaBHeHUS SBISeTCs (PyHKIUSA
5

2 2 "_ =x_
y'=—4x+1 y:—gx3 +% y'=6x Y 4
"n_ _ 2 — 2
1. Yy =12x y=x* 2. yi=—x"+2y 8x4
y'=-10  y=-5¢’ Y'=5 y=—ox
" _ _ — 4
y'=3x-2 y=x V=16 y:x3

YacTHbIM pereHneM audQepeHnaIbHoro ypaBHeHUS sBISeTCs 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=x’e"
y"+4y=16x" -4 3) —(x+1)e*
«Paap»

1. HeoOxoaumeIii mpru3HAK CXOIMMOCTH YHCIOBOTO psija Zun 3aIIMCEHIBAETCS B BUJE

n=1

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

n—>ow n—>0 n—>0 n—>ow



0

2. HaiiTu cyMMy 4uCIIOBOTO pslia Z

n=1 n(n +1)
H1 2 32 3) 0o 4)2 5) 2/3
3. HpI/I KaKnX 3HAYCHUAX a pSII[ CXOOUTCA Z a .
m=1 n.
1) a>0 2) a>1 3) 0<a<l 4) a>1/2 5) a>3/2

4. Haiitu Bce 3Ha4eHHUsI O, TPU KOTOPBIX PA a) aOCOTIOTHO CXOIAUTCS; 0) YCIOBHO CXOJIUTCS:

o [ n—1
1) Z& (OtBet: 2) a>1;  6) 0<a<=1;)
n=l1

nO{

o0 _1 n—1
2) Z}% (OtBetr: a) Her; 06)a#k; k€N;)

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

1 1 1 1 1
4)1+3_a_2_a+5_a+7_a_4_a+"' (OTBeT:a)G>1; 6)(121,)
5. CKOJIBKO MEPBBIX WIEHOB PsAJa J0CTaTOYHO B3sTh, YTOOBI UX CyMMa OTJIMYAlIach OT CyMMBI psijia Ha
BEJIMYHMHY, MEHBIIYIO, ueM 10 ~°:

1) - (=D (OtBer: n=103)
E 5 :
n=1

n

2) i (_113"1 (OtBeT: n=10° )

6. Haiitn B3auMHOe cooTBeTCTBHE Mexay pyHKiusmu 1) e*; 2) cosx; 3) sinx; 4) In(1+x) u ux

paBHO)KeHI/ICM B CTCHCHHOﬁ pﬂﬂ:
2 3 4 n

[ S |
2 3 4 n
) 2 4 2n
N N . S
n A (2n)!
» 3 5 2n-1
Iy ) +...
35 2n-1)!

7. CTenneHHBIM pPAAOM HA3bIBAKOT PAJ B4
1 2 n
Voay+a (x—x,)+a,(x—x,) +...+a,(x—x,)" +...

i 4

a, a
a, +

+ +...+ A +...
(x_xo) (x_xo) (x_xo)
4 a4 a

(x—xo) (x_xo)z +...+(x_x0)n +

ay+a,(x—x,)+a,(x—x,)+...+a, (x—x,) +...rpajioMm

—t

a, +

7.2.2. IIpuMepHbIii IepeYyeHb 3aJaHUH U1 PellleHUs] CTAHAAPTHBIX 3a/1a4
IlepBblii cemecTp



1. Jlaubl BekTOpsl @ =27i+p W b =-3n+2p, rae |ﬁ| =2, 1_9| =1, yrom Mexnay BEKTOpaMH 71 U

p pasen 120°. Haiitu ‘Zc_le;‘ .

2. Ha maTepuaibHylo TOUKy NeHCTBYIOT CWiibl f, =5i —3j +k, f, =31 —j +2k, f,=1 + j +5k .
Haiiti paGoTy paBHOZEHCTBYIOMIEH STHX CHII R IpU NepeMeleHHy Touku M 1(8,9,11) B nonoxenue
M,(3,2,1).

3. Haiitu miomazip || BepIIMHBI KOTOPOTO JIEXKAT Ha OCSIX KOOPIUHAT U OTCTOST OT Haydajiaa KOOpAWHAT
Ha 2,3,5 eIUHHIL.

4. Nanbl BekTOpel a =1i +2j+k, b =i — j, ¢ =k . Haiitu 3Hauenue /, npu KotopoM abc = ac .

5. dano a ={3;1;-1} u b= {-2;3;4}. Haiitu xocuHyc yria, 00pa3oBaHHOTO BEKTOPOM (Z+b) C OCBIO

Ox.
6.Cuna P ={2,-4,5} TIpUIOXKEHA K TOuke M (4;-2;3). Onpenenutb MOMEHT 3TOH CHJIbI OTHOCUTEIHHO

touku A(3,2,-1).
7. Ha Bektopax a = {3;-2;0}; b ={1;2;5} m ¢ mocTpoeH mapaienenuresi, 00beM KOTOPOrO paBeH
20. Haiitu OTJMYHYIO OT HyJIsS KOOPIMHATY BEKTOpa ¢, €clii ¢ L miockoctd yOz u Tpoika a,b,c -

JeBas.
. 2x+3y+z+1=0,
8. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOASIEH uepe3 MpsIMyro
3x-2y+z+2=0,
NEPHEHANKYJISIPHON IIJIOCKOCTH X — Y =3z +2 =0.
x=10t—-1,
9. Ilpu xkakoM 3HaueHUM [ mpsimast | y =3t +1, mepneHauKyISAPHO MPIMO
z=-3t-4

10. CocTaBuTh ypaBHEHHE NPSIMOM, IPOXOIAIIEH Yepe3 TOUKY MepeceueHus NpsAMbIX 3x+y—5=0 u

3x-2y-5z=0,
S5x-2y+3=0.

x—2y+10=0 wu orcrosmieii ot Touku C(-1,-2) Ha paccTosinuu d =5.
2 2

11. Ha runepGose @_%:1 HaWTU TOYKY, KoTopas Obuia Obl B TpuU pasza ONrKe OT OIHOM

ACUMIITOTBI, YEM OT JPYIOM.

[Ipenensi.
. 3x7T=2x° .oxt—x . Jx+10-4-x
l.th—. 2.11m2—.3. lim > .
e 5x7 +7x =l x4 x-2 3 2x"—x-21

1/2sinzx
4. tim(x+7)[In(x +1)—In(x+3)]. 5. lim <S4 ¢ lim(l+cosﬂJ .
x>0 x—0 2xtg 2x x—1 2

Bropoii cemecTp
HenpepsiBHOCTS. [Ipon3BoHas.
1. MccnenoBaTe Ha HENPEPBIBHOCTh M HAWTU TOUYKU paspbiBa (QYHKUMH (yKa3zaTb UX Xapakrep) W
HOCTPOUTD ICKU3 Tpaduka QyHKIHH
x—1, ecmmx<lI,

L1 f(x)=4x", ecmml<x<2,

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

.z
12, f(x) _ 5(x+1)2(x2+5x—6) .

[TpousBogHas
Haiitu npou3sBoHblie QyHKIUI

1.y =In(arcsinv/1-e™). 2. y=CBx-1)In(v1+4x* +2x).



28.1‘&20052 \/;

4. y=
[Tpumensst metoa norapudmuueckoro auddepeHupoBanus, HaNTH

IPOU3BOAHBIC (QYHKITHIA.

x? 3 4x
5. a) y:—e tgx; 6) y=(sinx)" ;
arccos x

6. Haitnure npousBoHbie 1-ro U 2-ro mopsaakoB oT GyHKIUHN, 3aJaHHBIX TapaMETPHUUECKH.
x=e*sin2t,
y =e" cos2t.

7. Halimure npomBoz[Hon YKa3aHHOT'O ITOPSAIKA.
:(3 X )ln x, " =7;

8. Haiitu nmpou3BoAHYIO n-TO NOPSAIKA ) = 3’
x —

2x+1
9. CocTaBUTh ypaBHEHHS KacaTeIbHBIX K TpaduKy QYyHKIUU ) =

HEepIEHIUKYJISIPHBIX TPIMO
3

y+x+7=0.
10. [Tonb3ysack npaBuiiom Jlonurans, HAWAUTE IPEIEIIbL.

em 1
a) lim 0) hm(lnx+ j
x

x—0 x4 1 x—0

UccnenoBanue pyHKIUN U OCTpoeHUE TpaduKoB

1. IToctpouTts rpaduk GYHKIHUHU C TOMOIIBIO IPOU3BOIHOIM EpBOro nopaaka. y =2x° —9x° +12x—9.

o 16
2. Haiit HanboJIbIee 1 HaNMEHbIIee 3HAUYCHUs (yHKIIMH Ha OTpe3ke. y =x  +——16, [1, 4].
X

3. HaiiTu acuMnToThI ¥ IOCTPOUTH I'paduKu (PYHKIUH.
y= (17—x2)/(4x—5).
4. IIpoBectu noaHoOe uccienoBaHne GYHKIUU U TIOCTPOUTh Tpaduk. y = (4 —x ) / x>,

5. IIpoBecTH MONHOE HCCiIeA0BaHHE QYHKIMH U IIOCTPOUTD rpaduk. y=(2x+3)e 2

HNnTerpainsl

Ll - 2 _10Yx —4) dx;

cos’ x x
dx
2.a) | ————; 0) | ——:
)jx+41\0/977 )'[x\/x2+36
3.a) J.arctgxdx' 0) J.(x2—3x+5)cos3xdx;

(6x—1) (5x+1)dx.
+ )-[ —6x +13 J.x +2x-8’



2x—3)dx x> —x+3)dx
o [ EIE g [ LI
(x+1D)°(x"-2x+2) X +2x +x+2
6. a) J.sin3xcoséxdx; 0) J.cos2xc058x dx;
7-J‘ .dx :
1-3sinx—cosx

xVx*+36 ’

BBI‘-II/ICJ'II/ITL HWHTCrpaJibl.

4
9. ————sm— d
I( 3 j "

dx [ 6 i dx

—; 0 *(3x—8) dx; ;

sz,/xz_g )'([x ( g ) % ®) -([ 2+sinx+cosx
/2 eln2xdx
11. in3xdx ; 0 ;
a)jxsmxx, )_1[ R

0

6) J~ (4x—5)dx

N=x*+6x-5 ’

10. a)

[IpunoxeHus onpeneneHHbIX HHTETPAJIOB
1.Borarcnuth miomaas Gurypsl, OrpaHiueHHON JTUHUSIMU y=+ve' -1,y=0,x=In2.
2. BeraucnauTs JJIMHY OyTH KPUBOU y=2-¢",In J3<x<Inys.

- (t2 —2)sint+ 2tcost,

3. BeraucauTs JUIMHY AyT'M KpUBOMI 0<t<37.

y= (2 —t )cost+ 2tsint,
4. BbIYMCIUTD IJIMHY TyTH KPUBOM p= 4e*P, 0< p<7/3.
5. Beraucantb 00beM Tena, MoJIyYeHHOro BpamieHneM Bokpyr ocu Oy purypsl, orpaHU4eHHOM
JTHHUAME Y =X, ) =X.
@DyHKIIUN HECKOJIBKUX MTePEMEHHBIX
1.HaiiTi yacTHbIC MPON3BOAHBIE QYHKIIUHA Z = arctg(x2 + y2 ).
2.CocraBbTe ypaBHEHUE KacaTeJIbHOM MJIOCKOCTH U HOPMAJIU K IOBEPXHOCTH, 33/1aHHOM ypaBHEHHEM
f(x; y; z)=0 B ykazauuoii touke M (Xx,; V,; Z,).
4x*y°2 —xy’z-2yz -2 =15=0, M(2;-1;1)
3.Haiizure Touku skcTpeMyMa QyHKIHH u(X; p).
u(x; y):x2 —2x-V +y*+y-5;
4 Haiiute yCIOBHBIA SKCTpeMyM (QYHKIMK u(X; y) IPH 3aJaHHOM yPaBHEHHH CBSI3H.
u(x;y) =3x" +2xp+ > —2x+y+3 npu x-2y+3=0
5.Haiigute Haubosbiiee 1 HaMMEHbLIee 3HaueHus: QyHKUUU U (x; y) B obnactu (D), 3ananHoM
yKa3aHHBIMHA HepaBeHCTBaMH. u(x;y)=—x"+xy+2)y° +4x+y—2,(D):x<2,y<2,x+y>1
Tpernit cemecTp
Pemure nuddepennmanbHbie ypaBHEHUS.

1) y’=(1+y2)x2; 2) y'—zlz X; 3) Y +xy=(x-1)e"y’.
X
Haiinute oOmee pemenue anddepeHmaibsHOro ypaBHEHNs, IOHU3HUB €r0 TOPSJIOK.

4) (1—x2)y”—xy' =2;

Haiinure obmee pemenue audpepeHImaisHOro ypaBHeHUS



5) y"=2y"—8y =80cos2x, 6) Y =6y +13y = 25xe>*,
Uccnenosars CXO,Z[I/IMOCTB PANOB:
5 3n 5 0 5 2 (x-3)
12 . 2; - 32 %x. 4.; BT
5. Beraucnuts Inl,04 ¢ tounoctsio 10 107 .
6. Haiitu mepBole 4 (OTIMYHBIX OT HyJs) WIEHA pas3IOXKeHHs pelueHus audQepeHInaTbHOro
ypaBHeHHs1 y'=Xx"y+ )’ ¢ HadanbHbIM ycnoBueM y(0) =1 B cTeNeHHOH psi.

7. H3MeHUTH MNOpAAOK HHTCTPUPOBAHHA B IMOBTOPHOM MHTCrpajJIC MU CACIATH YCPTCK OGHaCTI/I
1 4x+4

WHTETPUPOBAHUS _[ dx J f X,y dy
8x°
8. Borunciuth ABOMHON UHTErpai o obiactu D

Ij(x3 —2y)dxdy, D:y=x"-1y=0
D
9. BLI‘-II/ICJII/ITB MHTETpaj, Nepeias OT NPSIMOYTOJIbHBIX IEKAPTOBBIX KOOPJMHAT K MOJSPHBIM:

1

[ar u

0 _Ji-x? \/x + y

10. Berauciuth 00beM TeJa, OTPaHUICHHOTO 3aJJaHHBIMHU TTIOBEPXHOCTSIMHU.
z=y, X +y°=9,2z=0.

7.2.3. IlpumepHbIii epevyeHb 3aJaHUH VIS PellleHUs] MPUKJIATHBIX 32124
IlepBblii cemecTp
1. Jlansl BekTOpsl a =2n+p u b=-3n+2p, tae |ﬁ| =

2, ﬁ|:1, Yroll MEXIy BEKTOpaMH 1 U
P pasen 120°. Haittu |2 x b|.

2. Ha maTepuaibHyI0 TOUKY AeHCTBYIOT Cwiibl f, =5i —3j +k, f, =31 —j +2k, f,=1 + j +5k .
HaiiTi paGoTy paBHOZEHCTBYIOMIEH 3TUX CHI R NpH MepeMereHuy Touku M 1(8,9,11) B nonoxenue
M,(3,2,1).

3. Haiitu miomazp || BepIIMHBI KOTOPOTO JIEXKAT Ha OCSIX KOOPAUHAT U OTCTOST OT Haydajaa KOOPAWHAT
Ha 2,3,5 enquHuL.

4. anpl BekTopsl @ =1i +2j +k,b =1 —j, € = k . Haiitu 3uauenue [, npu KOTOpoM abc = ac .

5. Hano @ = {3;1;—1}u b = {~2;3;4}. Haiitu KoCHHYC yriia, 0Gpa30BaHHOIO BEKTOPOM (7 +b) C OCBIO
Ox.

6.Cuna P ={2,-4,5} TIpUIOXKEHA K TOuke M (4;-2;3). Omnpenenutb MOMEHT 3TOH CHJIbI OTHOCHUTEIHHO
touku A(3,2,-1).

7. Ha Bektopax a = {3;—2;0}; b ={1;2;5} U ¢IOCTPOCH Mapajelenues, o0beM KOTOPOro PaBeH
20. HaliTu OTIMYHYIO OT HyJIsl KOOpAMHATY BEKTOpA C ,
JeBasl.

ecnn ¢ L miockoctu yOz U TpoWika @,b,c -

. 2x+3y+z+1=0,
8. CocTaBUTh ypaBHEHHME IUIOCKOCTH, NPOXOISIIEH dYepe3 MpsAMYIO U
3x-2y+z+2=0,
NEPNEHANKYJISIPHON IIJIOCKOCTH X — Y —3z+2 =0.
x=1It—1,
9. Ilpu xakoM 3HaueHuu [ mpsmast § ¥ =3¢ +1, mepHeHaAuKyISPHO MPSMOit

{3x—2y—52=0,
z=-3t-4

S5x-2y+3=0.



10. CocTtaBuTh ypaBHEHHE IIPSAMOM, MIPOXOAIIEH Yepe3 TOUKY IepecedeHus NpsAMbIX 3x+y—-5=0 u

x—2y+10=0 wu orcrosmieit ot Touku C(-1,-2) Ha paccrossauu d = 5.
2 2

11. Ha runepboie @_%:1 HaWTU TOYKY, KoTopas Obuia Obl B TpHU pasza ONrke OT OJHOMN

ACHUMITOTBL, YEM OT JIPYTOM.

IIpenensr.
. 3x7 -2 . x'-x . Nx+10-v4-x
Llim ——. 2.lim————.3. lim > .
xoe 5x7 +7x =yt +x—=2 3 2xT—-x-21

1/2sin zx
4. tim(x+7)[In(x+1)—In(x+3)]. 5. lim 254X 6lm{}+amz£j .
X—®0 x=0 Dx- tg 2x x—l 2

Bropoii cemecTp
HenpepoiBHocTs. [Iponu3BoaHast.
1. MccnenoBaTh Ha HENPEPBHIBHOCTh M HAWTH TOUYKU pas3pbiBa (YHKIMU (yKa3zaThb UX Xapakrep) U
HOCTPOMTD ICKU3 Tpaduka QyHKIHH
x—1, ecimx<l,

1.1. f(x): x’, ecmml<x<2,

3+log,x, ecmmx2=2.

2
x? +5x—6)

12, f(x)=5""

[TpousBoaHas
Haiitu npousBoHble QyHKINI

1. y = In(arcsin v1—e*). 2. y=CBx-1)In(v1+4x* +2x).

4. y — 28.1‘00052 \/;‘

2x
3. y=arctg
-X

=
[Ipumensis Mmero Jiorapudmudeckoro nudpepeHrpoBanus, HauTu

MPOU3BOIHBIC (DYHKIIHIA.

x? -t 3 . A
5. a)y:—e gx; 6) y=(sinx) ;
arccos x

6. Haitnute mpousBoHbIe 1-10 U 2-10 MOPAIKOB OT (DYHKIIMHN, 3aJaHHBIX MTapaMEeTPHUUECKH.
x=e*sin2t,
{y =e” cos2t.
7. Haipgure poOU3BOAHYIO YKA3aHHOIO ITOPSAAKA.
y :(3—362)1n2 x, " =7,
1
2x-3

8. HaiiTu npou3BOJIHYIO 7-T'0 NOPSAIKA Y =

2x+1

9. CocTaBUTh ypaBHEHUS KacaTeabHbIX K IrpaduKy QYHKIUH y = NEPIEHANKYJISIPHBIX ITPAMOM
2

y+x+7=0.
10. [Tonw3ysaces npaBuiom Jlonurans, HAWAUTE TPEIEIIHL.

eV 1
a) lim ; 0) lim(lnx+—j;
oo x 4] x—0 X



UccnenoBanne GpyHKIMN U IoCTpoeHUE TpaduKoB

1. IocTpouts rpaduk GpyHKIHUU ¢ HOMOILIO IPOU3BOIHOM EPBOro MopsaKka. y = 2x° —9x” +12x 9.

. 16
2. HaiiTn HanGooblee 1 HAHMEHbIIee 3HaUeHUs GYHKINM Ha OTpeske. )y =x° +——16, [1, 4].
X

3. Haiitu acuMIOTOTHI M TOCTPOUTH T'padrKu (PyHKINH.
y= (17—x2)/(4x—5).

4. IlpoBectu nonHoe uccieaoBaHue (PyHKIMH U TIOCTPOUTh Tpaduk. y = (4 —x ) / x’

x+l)

5. IIpoBecTH noNHOE HCCIeN0BaHIE (QYHKIMH U IIOCTPOUTD rpaduK. y=(2x+3)e

WNHuTerpansl

LfG - B _10Y¥ —4)dx;
COS x x

2.

dx
— 0) | ——:
b i erer

3.a) J.arctgxdx' 0) I(x2—3x+5)cos3xdx;
(6x—-1) (5x+1)dx
4. .
I 6x+13 J’x +2x-8°
2x—3)dx x —x+3)dx
o [ G g
(x+1)"(x"—2x+2) X +2x +x+2
6. a) jsin3xc0s6xdx; 0) JcostcosSx dx;
7-_[ ‘dx :
1-3sinx—cosx

6) _[ (4x—5)dx

N=x*+6x-5 ’

*

a)J- dx )
xVx?+36 ,

Brerauciaute HWHTCrpaJibl.

Ne)
DO Sy
TN
| W
|
L o
|
7]
ot
=
|&1
=
~
&

6 2 /2
dx 5 6 i dx

— & 6 [« (3x-8) ax: :
3£xm’ )'([x(x ) dv; B)-([2+sinx+cosx’

, “In” x dx

11.a) stm3xdx ; 6)I —
0 1 X

[TpwtoskeHus onpeIeIEHHBIX HHTETPAJIOB

1.Borarcnuth miomaas Gurypsl, OrpaHiueHHON JTMHUSAMU y=4e -1,y=0,x=1n2.
2. BeruncnauTs JJIMHY OyTH KPUBOM y=2-¢", In+/3 <x <In+8s.

= (t2 — 2)sint +2¢cost,
3. BeraucauTs JUIMHY AyT'M KpUBOMI 0<t<3x.
y= (2 — )cost +2tsint,

4. BelYMCIUTh ATUHY TYTH KPUBOM p=4e*F, 0<p< z/3.



5. Berauciuth 00beM Teja, MOMYYEHHOTO BpamieHrneM BOKpyr ocu Oy (urypsl, orpaHu4eHHOU
JTUHUAMH y = X°, ) = X.

DyHKIIUU HECKOJILKUX MTePEMEHHBIX

1.HaiiTu yacTHEIE mpon3BoAHbIe GyHKIMHK Z = arctg(x” + y°).
2.CocraBbTe ypaBHEHHE KAacaTeIbHOM TIOCKOCTH U HOPMAJM K MOBEPXHOCTH, 33J]aHHON YpaBHCHUEM
f(x; y; z)=0 B ykazauHoii Touke M (X,; V,; Z,) -

4x*y* 2 —xy’z-2yz" =2 =15=0, M(2;—1;1)
3. Haiiiure Touku skctpemyma byHkmun u(x; y).

u(x; y)=x’-2x-y"+y’+y-5;

4 Haiiute yCIOBHbIHA 3KCTpeMyM GyHKIMH u ( X; y) NIPU 33J]aHHOM YPAaBHEHHH CBSI3H.

u(x;y):3x2 +2xy+ > —2x+y+3 npu x—2y+3=0
5.Haiigute HauOonbliiee W HauMEHblIee 3HAYEHUS (QyHKUUU u (x; y) B obmactu (D), 3amanHoM
yKa3aHHBIMHI HepaBeHCTBAMH. u(x;y)=—x"+xy+2)y° +4x+y—2,(D):x<2,y<2,x+y>1
Tpernii cemecTp
Pemmite nuddepenimanbabie ypaBHEHUS.

1) y' = (1+y2)x2; 2) y'—% =X; 3) Y +xy=(x-De'y’

HaiinuTe oOmee pemenue anddepeHmaibsHOro YpaBHEHNs, IOHU3HUB €r0 OPSJIOK.
4) (l—xz)y”—xy' =2;

Haiinute oOiee peuenue anddepeHnaabsHOro ypaBHeHUS

5) y"'=2y"—8y =80cos2x, 6) Y =6y +13y = 25xe>*,

HCCHCI{OB&TL CXOI[I/IMOCTB pPAAOB:

12 Z 3.i Tx 4.i Cink) i

n
n=2 l’lln n n=1 n n=1 3 n

-4

5. Beraucmuts Inl,04 ¢ tounocteio mo 107 .

6. Haiitm mnepBbie 4 (OTMIMYHBIX OT HYJS) UYiICHA pa3IOKEHUs pemeHus IudQepeHInaIbHOro
ypaBHeHUs y'=x"y+ )’ ¢ HadadbHBIM yciioBueM y(0) =1 B CTENEHHOM ps.

7. N3MeHUTH MOPAIOK HHTCTPHUPOBAHHA B IMOBTOPHOM MHTErpajI€ M CACIATb YCPTCK oOactu
1 4x+4

UHTETPUPOBAHUS _[ dx J f (x, y)dy
0 8
8. Beruucnuth qBOMHON MHTErpai no obiaactu D

Ij(x3 —2y)dxdy, D:y=x"-1y=0
D
9. BBI‘II/ICJ'H/ITI) WHTETPaJ, TEePeHIsi OT MPSMOYTOJIBHBIX JIEKAPTOBBIX KOOpPIUHAT K TIOJIIPHBIM:

jdx tgx+y

0 _Ji-x? \/x +y

10. Beruucnuth 00beM Tea, OTPAaHUYCHHOTO 33JaHHBIMU TTOBEPXHOCTSIMHU.
z=y, X +y°=9,2z=0.



7.2.3 IlpuMepHbIi NepevyeHb 3aJaHUI /151 pelIeHrsl TPUKJIAAHBIX 32124
IlepBblii cemecTp

1. 3anucarh pa3iokKeHUe CHIOBOro Bekropa F mo Oasucy i, j,k, 3Has, yTo cuia F MpUJIOKEHA K

Touke M (x,y,z) W HampaBjIeHa K Hadaly KOOPAWHAT, 4 BEIUYMHA CHWIIBI /' IIPSIMO MPONOPLUOHAIBHA
paccTosiHUIO OT TOYKH M 110 Havasa koopauHaT. KoauimeHT nponopunoHaIbHOCTH paBeH k .

2. Bextop E THpHIOKEHHBII B MPOU3BOJIBHOM TOUKE MPOCTpaHCTBA M HMeeT HalpaBJieHHE pajnyc-

BEKTOpA r=0OM n ey | E |= q r=|7_f], q > 0—const. Kak 3ammcatb BEKTOp E? C xakum

2

(u3nUIecKuM 3aKOHOM CBSI3aH BeKTop £ ?

3. K touke O mnpunoxensl cunel F,, i=1,2,3,4, oguHakoBoi BenuuuHsl | F, |= F'. 3Had, 4TO

(E, 172) = (E, ]73) = (E,E) =72°, HaliTH 3HAUCHUE U HaMpaBJeHHE PaBHOICHCTBYIOIIEH.

4. Haiitu LOCHTP TAKECTU CUCTCMBI, COCTOSIIEH U3 ABYX MATCPUAJIBHBIX TOYCK Al )51 A2 , B KOTOPBIX

COCPEJOTOYEHBl MacChl m, U m,. Pagnyc-BekTopel Touek 4, U A, COOTBETCTBEHHO PaBHBI 7; U 7.

5. HailTu BenuyuHy paBHOAECHCTBYIONIEH ABYX CWJI, MPHJIOKEHHBIX K OJHOW TOYKE, 3HAs BEIUYUHY
COCTaBJIAOIINUX CHUIT K YT'OJI MKy HUMU.

Pewmnth 3agauy ans ciaydas TpexX COCTaBISIOIIMX CUJI, IIperonaras U3BeCTHBIMU BETUYMHBI STUX
CWJI U TPU yTJIa MKy HAIPaBJIECHUSMU CHJI, B3SITHIX [TOMAPHO.

6. IlycTb )KMJIKOCTh TEYET TaK, YTO BCE YACTULIBI ABUXKYTCS MPSIMOJIUHENHO C OJJMHAKOBOW CKOPOCTHIO
v. Iloka3zare, 4TO 00BEM JXKUIKOCTH, MPOTEKAIOIIEH Yepe3 IUIOCKYIO IUIOIAAKy O B CAUHUILYY

BpEMEHH, paBeH ov-n', rae n’ - eIMHUYHBIA BEKTOp, MEPHEHAMKYIAPHBIA K IUIOMAIKe O H
HaIIPaBJICHHBIN B CTOPOHY T€YEHUS KUIKOCTH.

7. IlycTb 37€KTpOH, 3apsii KOTOPOTO PaBEH €, OBUKETCS CO CKOPOCTbIO V B MAarHUTHOM IIOJ€

MMOCTOSIHHOM HAIPpsP’KCHHOCTU H . B Takom CJIydac Ha SJICKTPOH ﬂeﬁCTByeT OTKJIOHSIOIIAsA cuna F .

L m_e~ = y =
onpezaensiemas popmynoit F =—[vx H], rae c- ckopocth cBeta. HaiiTu Benuuuny cuisl F .
c

8. Tpu cumbl 171,}72,?3, NPUWJIOKEHBI B OJHOM TOYKE, HMMEIOT B3aUMHO MEPIECHANKYISPHBIE
HanpasyieHus, F :|}7i|, i=1,2,3. OnpeaenuTts BEIUYMHY WX PaBHOACUCTBYIOLIEH F u pabory,
KOTOPYIO OHA COBEpIIAET, KOrJa €€ TOYKa MPUJI0KEHUS, JBUTAsICh MPSAMOJIUHEUHO, TEPEMEIIACTCS U3
Havaja B KOHEI] BEKTOpa ]73

9. IlycTh BpamareabHOE IBUKEHHE KUIKOCTH BOKPYT ocu Oz 3aJaHO BEKTOPOM YTJIOBOW CKOPOCTH
o = wk . Panuyc-BekTop 4YacTHIlbl KUIKOCTH, Haxonduleics B Touke M (x,y,z) OTHOCHUTEIBHO
IIEHTpa €€ BpalleHus, 0003HauYuM dYepe3 ,_o Bexkrop \_/(M ) :[Ex,;]

SIBJISIETCSI BEKTOPOM JIMHEHMHOM CKOPOCTH BpalllalOLIECHCs] YaCTHIIbI

KHUAKOCTH.

1) IToka3aTp Ha uepTexe BEKTOpbl @, P,V .

) 2) HaiiTu paznoskeHue BeKTopa v

no 6asucy i, j, k v 3HaueHue | v|.



10. ITocTostHHBIA 3JIeKTpUYECKHil TOK J TedeT B HampaBiieHun ocu (Oz. BekTtop HampsiKEeHHOCTH

" = 2 -
MarHuTHOTO IOJIs, CO3[JaBAEMOI0 3TUM TOKOM B IPOU3BOJIBHOM Touke M (x,v,z), H=——Jp,

Pl
rae J = Jk. ; =OM (touka O, - npoekuus Touku M Ha ocs Oz).
Haiitu koopauHATHI BEKTOpa H u ero BEJIMYUHY |IT[|. Bexkrop H

3
z
3
{A TI0Ka3aTh HA YEepTEKe.
' M (x,y,2) 14. TlocTOsiHHBIM 3JIEKTpUUECKHM TOK J Te4eTr CHU3zy 10

GECKOHEUHOMY NPOBOJY, COBMajaiomeMy ¢ ockio Oz. Bextop H

>y HamnpsHKEHHOCTH MArHUTHOTO TMOJIS, CO3[aBa€MOro 3THM TOKOM B
MPOU3BOJIBHON TOukKe M (x,),2)

z4
o, .. umeer By H = g(— y;' + x}) , TIe
¢ M (x.3.2) P
pz — 2 _}_yz. z i
1) 3ammcate  BEKTOPHI xo\: >’ OM w OM' B BuzE pasioXeHus
no 0Gasucy i }, k. N M Haiitu \W\ ( M'- mpoexiust
TOYKM M Ha IUIOCKOCTB x0y).

Bropoii cemecTp

1. 3akoH wW3MeHEHHs TOKa B OJJeKTpoMarHute Oe3 IIyHTa ompenensercs (HopmyIoi
L

. _ E R1+R2Z o v
it)y=—U-e ). Cuutas Bce mapameTpbl 3TOM (GOpPMYJIbl MOCTOSHHBIMU, HAUTH CKOPOCTH
R +R,
1

TOKa B MOMEHT BpeMeHu ¢ = 0.

2. Cuna Je#cTBUS KpPYTrOBOTO DJEKTPUYECKOTO TOKAa Ha HEOOJBIIOW MarHUT, OCh KOTOPOTO
pacroJioKeHa Ha MEPIEeHIUKYISAPE K INIOCKOCTU KPYra, IMPOXOAIIEM Y4epe3 €ro LIEHTP, BhIpa)xacTcs
cx
(aZ +x2 )3/2 ?

(0 < x < ), a - paguyc kpyra. [Ipyn kakom 3HaYeHUU X BenuuuHa F OyneT HauOoJbIei?

dopmynont  F = rne c—const, X- PaccTOSHHE OT IIEHTpa Kpyra J0 Marhura

3. JIBUKEHHE MaTepHUaIbHOM TOUYKH POMCXOJINT 110 3aKoHy S = Ae ™ sinwt , (A,k,® > 0), KoTopIif
HA3bIBACTCS 3aKOHOM 3aTyXalolux Kojebanuil. HallTu ckOpoCTh NBMXKEHUS, YCKOPEHHE U CUITY, O]
JIEWCTBUEM KOTOPOM MPOUCXOJUT 3TO IBUKEHHUE.

4. JlBe cpenpl pasgencHbl HpsMoi. M3BeCTHBI CKOPOCTH JBM)KEHUS TOYKM B Cpelax v, U V,
COOTBETCTBEHHO JlaHHBIC TOYKH AW B HaAXOOATCS B pasHbIX Cpelax Ha PacCTOSIHUAX a U b oT
rpaHuIlbl pa3zena. PaccrosiHre MexIy MpOEKIMSIMU STUX TOUEK Ha TPaHMIly paszena paBHO A B, =d.
TpeOyercst HaiiTh Ha rpaHuIe cpex Todky C Takyro, 4TOObl BpeMs ABWXCHHS W3 Touku A B C U
Janee B TOYKy B ObUIO0 HAMMEHBIITUM.

. . 2wt .
5. HampspkeHune CHHYCOMIAIBHOTO TOKa HaeTcs Qopmynon E(t) =E, s1nT, a Tok (opmynoii

. 2t
J(@)=J, SIH(T_(/’o)a rae E, m J, - IOCTOSHHBIE BEIWYUHBL, 1 - NMEPHUON; (,- TaK Ha3bIBaeMas

pa3HocTh (ha3. Beruncnuth paboTy ToKa 3a Bpemsi OT



t,=0 not,=T.
2 2

. X .
6. Koten, umeronuit GopMy SIUTUITHYECKOTO Mapabosionaa z:—+% u BeicoTO H =4 M,

3aI0JIHEH JKUIKOCTBIO TWIOTHOCTBIO & = 0,8 T/M°. Beruncnuts paboTy, KOTOPYIO HYXKHO 3aTPaTUTh Ha

NepeKavyMBaHNE KUJIKOCTH Yepe3 Kpail KoTJia.

7. BbIUUCANTH KOOPIMHATHI LIEHTPA MAacC OJHOPOAHON IJIOCKOM (UTYphl, OTPAaHUYEHHOW JUHUSMU
y=6-x",y=2.

8. Eciiu B a51eKTprUYEeCKOM 1€, UMEIOIIEH COTPOTUBJICHHE R , T€YET TOK J , TO KOJMYECTBO TEIUIOTHI,
BBIJICIISIONIEICS B eIMHUILY BPEMEHH, TPOIOPIMOHANBEHO J° R. OHpeenuTh, Kak cleayeT pa3BeTBUTh
Tok J Ha TOKM J,,J,,J; C IIOMOIIBIO TpEX MPOBOJOB, COMPOTHBIECHUS KOTOPHIX R, R,,R,, 4T00BI
BbI/IEJICHHE TEIUIOTHI ObLJI0O HAUMEHBIIIHM.

9. B nmonymap paguycoM R BIHcaTh NPSMOYTOJIBHBIN Hapajiesenunes Hanooibero o0bEma.
10. DnextpocTtaniuu 1 U 2 MUTAIOT TOKOM JIMHUIO 7 TIOCTEIOBATENIbHO IMOACOEINHEHHBIX PaBHBIX
Harpy3ok. Ha kakoM pacCcTOSHUM OT 3JIEKTPOCTaHLMHU 1 HEOOXOIUMO pa3opBaTh Lielb, 4TOOBI Ha

. . J
JVHHUU JOCTUTaJICS MUHUMYM MOTeph MOIIHOCTH? VI3BecTHA IMHEWHAs IUIOTHOCTh TOKaA i, = 7 (A/ m),

IIOTOHHOE compoTuBiieHue 7, (Om/ m), obmas anvuHa TMHAN L(Mm) .
Tperuii cemecTp
1. Dnexrtpuueckas LeNb COCTOMT W3 IOCIENOBATEIbHO COEIMHEHHBIX HcTouHHKa OJC e(?)

UHIYKTUBHOCTH L , compoTtuBieHust R u emxkoctu C . HaliTu TOK B 1enu, eciau B HAYJIbHBIA MOMEHT
TOK B KOHTYpPE U 3apsj KOHJEHCATOpa paBHBI HYJIIO, a e(f) = asin vt.

2. Jluddepennmanbaple ypaBHEHHUS ABMXKEHUS CBOOOJHOW MaTepUANbHONW TOYKH OTHOCHUTEIBHO
3€MHOTO I11apa MoJ JeHCTBUEM CUJIBI TSKECTU UMEIOT BUJT

d’x dy d’y dx d’z )
—=—20—, —=20—-gCcosQ, —- =—gsing,
dt’ dt’ dr’ a S0 g TTENY

rac @ - mupoTa TOYKH, @ - YIjIoBas CKOPOCTh BpalICHUA 3€MHOTIO MIapa. OHpe,Z[GJII/ITB 3aBUCUMOCTb

MIOJIOKEHUS TOYKH OT BPEMEHH, eciu 1pH ¢ = 0 Touka HaXOIWIIach B HaYaJle KOOP/MHAT.
3. Haiitu nieHTp TsKecTH (X0,)0) ¥ T€OMETPUUYECKHE MOMEHTHI HHEPIIMU OIHOPOTHON TIOCKON (DUTYPBI

(y=1), 3ananHoii HepaBeHCTBaMH ) > 1 — x/x/g, X'+ <1,
2
4. Haiftu MomeHT uHepuuu [ Tema, 06pa3oBaHHOro o01eil 4acThio mapa X'+ + (z - R) <R’

2 2 2
nkonyca X~ + y° —z" <0, ecnu IIIOTHOCTH TeNa paBHA eUHUILE.

5. Ilap paanyca a MOrpy>KeH B )KUIKOCTh MOCTOSHHOM MJIOTHOCTH O , IPUYEM LIEHTP IIapa HAXOIUTCA
Ha PACCTOSIHUM A OT YPOBHS KHIKOCTH W h > a. Haiftm cunbl naBnenns P, 1 P, Ha BEPXHIOI H

HUKHIOIO TTOJTyC(Eephl 3TOTO mIapa.
6. Haintu KOOPJIMHATHI IIEHTpa TSOKECTH Tena, OTPAaHUYECHHOTO TIOBEPXHOCTSIMHA

2z=x"+4x+y’ —2y+5, z=2, eciu IIOTHOCTb Tella U3MEHSETCS TI0 3aKOHY:
2 2y.
p=p((x+2)" +(y=1)7);
7. HaiftTu MOMEHTHl MHEPUMH  OTHOCHTEJBHO KOOPIAMHATHBIX IIOCKOCTEH OJHOPOAHOrO Tesa
TIOTHOCTH 0, , OTPAHHYEHHOTO OBEPXHOCTAMM:

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



o o 2
8. Haiiti MoMeHT uHepiuu [ Tena, 00pa3soBaHHOTO OOLIEH YaCThIO Iapa x* + y2 + (Z — R) <R’

2 2 2
u konyca X~ + )~ —z” <(), eciiu IIOTHOCTB TeNa PaBHA €UHUIIE.

9. Haiitu MomeHnTsl nnepuuu [, u [, orHocuTenbHO oced Ox u Oy OJHOPOIHOW IUIACTHHKHU C

IUIOTHOCTBIO O = P, OTPAHNYEHHON KPUBBIMHU:

y=0,y=x,y=2—-x;
10. Hlap pagmyca a TOTpY>KEH B >KHUJIKOCTh IMOCTOSHHOW IUIOTHOCTH O, MPUYEM IIEHTp MIapa
HAXOJUTCSl HAa PACCTOSIHUU © OT YPOBHS JKUAKOCTU U /> a. Haiitu cunsl naBnenus P, u P, Ha

BEPXHIOIO M HUKHIOIO TOITyC(ephl 3TOTO mIapa.

7.2.4. IllpumepHblii NepevyeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

IlepBolii cemecTp
1. Onpenenurenn HX CBOWCTBA U BbIYUCIEHHE. ONPEAEIUTENN BBICIINX MOPSIIKOB.
2. [IpaBuno Kpamepa perieHust CUCTEM JMHEHHBIX alreOpanvyecKux ypaBHEHUN.
3. Meton l'aycca.
4. Matpuipl, I€MCTBUSL HAJl HUMU.
5. PaHr maTpuiipl 1 ero BeIYMCIeHHE. MeTo/1 AJIeMeHTapHbBIX MPeoOpa3oBaHMiA.
6. HccnenoBaHue COBMECTHOCTH CHUCTEM JIMHEMHBIX ypaBHeHU. Teopema Kponekepa-
Kanemmm.
7. PenieHue npon3BOJIbHBIX CUCTEM JIMHEUHBIX alreOpandyecKux ypaBHEHUM.
8. O6parnas Marpuna. MaTpuuHblii  croco0 pElIEHUs] CUCTEM JIMHEWHBIX
YPaBHEHUM.
9. Bekropsl. JIuHeiiHbIe oniepaliy HaJl BEKTopaMHu. JlekapToBa cuctemMa KOOp/IMHaT.
10. JIuneitHasi 3aBUCUMOCTh U HE3aBUCHMOCThH CUCTEMBI BEKTOpOB. bazuc. Pasnoxxkenue
BEKTOPOB 1O 0a3ucy.
11. Beruncnenne pe3ysibTata BEKTOPHBIX OIEPALMi Yepe3 KOOPIUHATHI BEKTOPOB.
12. CkansgpHoe npou3BeeHUE, €T0 CBOMCTBA U BhiuucieHne. KoopaunatHas dopma.
13. BekTropHOoe npou3BeeHUE U €ro cBoiicTBa W BhluucieHue. Koopaunarnas dopma
BEKTOpHOro mnpousBeneHus. Ilpocreiiive Qu3nyeckue MNPUIOKEHUS BEKTOPHOIO
IIPOU3BEICHUS.
14. CmemanHOE TPOU3BEICHUE BEKTOPOB, €T0 CBOMCTBA U BHIYHCIICHUE.
15. 'eomeTprueCKHl CMBICII CMEIIAHHOTO ITPOU3BEICHUSI.
18. JleneHue oTpe3ka B 3aJaHHOM OTHOILIEHUHU. PaccTosiHue MeXay AByMsI TOUKAMH.
17. YpaBHEeHHE TUIOCKOCTH, TPOXOASIIEH YEPE3 3aJaHHYI0 TOUKY € 3aIaHHBIM BEKTOPOM
HOpMaJIH.
18. Ob1ee ypaBHeHUE TUIOCKOCTU. HenoiHble ypaBHEHHUS INTIOCKOCTH.
19. YpaBHEeHUE IIIOCKOCTH, TPOXOASALIEH YEPE3 TPU 33/IaHHBIE TOUKH.
20. YpaBHEHUE IJIOCKOCTH B OTpe3Kax. HopmalibHOE ypaBHEHUE MIIIOCKOCTH.
21. OTKIOHEHHUE U PACCTOSHUE OT TOYKH JO INIOCKOCTH.
22. YcnoBus napaJyieIbHOCTU U MEPIECHIUKYISIPHOCTH TIOCKOCTEH.
23. VYpaBHeHHs TpSIMOHM B TNPOCTPAHCTBE: KAHOHWYECKUE H IMApAMETPUUYECKUE
yYpaBHEHHMS IPSIMOM B MIPOCTPAHCTBE.
24. YpaBHEHUE NPSIMOU, TPOXOASIIEN Yepe3 ABE 3aJaHHBIE TOUKHU.



25. IlpsAmas kaKk TMHUSA IEPECEUCHUS JBYX MIOCKOCTEN.

26. Yros MeXy ABYMsl MPSMBIMU. Y CJIOBUS MapajyIeIbHOCTH U MEPHEHIUKYISIPHOCTH
JIBYX TIPSIMBIX.

27. B3aumHOE pAacHOJOKEHUE TNPSMOM M IUIOCKOCTM B IPOCTPAHCTBE: TOYKA
NEepECEUYEHUsI MPSIMOM U TUIOCKOCTH.

28.YciioBHs napauIeIbHOCTH U NMEPIIEHANKYISIPHOCTH IPSIMOM U TIIIOCKOCTH.

29. PaccrosiHre MeXAy ABYMS CKPELIMBAIOIIUMHUCS IPSIMBIMH.

30. PaznuuHble BUIBl YPAaBHEHUM NPSIMOM HA IJIOCKOCTH., B3AMMHOE PACMOJIOKEHUE
psMBbIX. PaccTosiHME OT TOYKHU 10 IPSIMOM.

31.Yron Mexay nByMs PSIMBIMH Ha IJIOCKOCTH, PACCTOSHUE OT TOUYKH J10 MPSAMOM.

32. KpuBble BTOpOTO TOpSKA: OKPY>KHOCTh, DJJUIUIC, TurepOoia, mapadona, ux
CBOMCTBAa U1 KAHOHUYECKUE YPABHEHUS.

33. IloBepxHOCTH BTOPOTO MOpsiAKa. MeTo]1 CeUeHU M.

34 MHuoxectBa. Onepanuu HaJl MHOKECTBAMU.

35.®yHKIMHU, CIOCOObI 3a1aHUSI.

36. OcHoBHbI€ 31eMeHTapHble QyHkIMK. Kinaccupukanust GyHKIui.

37. T'unepbonuyeckue QPyHKIHH.

38. IlonsipHas cucTemMa KOOpAuHAT.

39.YucnoBsle mocneaoBaTenpHOCTU. lIpenen mocnenoBaTENbHOCTH M TNPU3HAKH €T0
cyuiecTBoBaHus. Yucro e.

40. Tlpenen ¢yHkuMHM, TpU3HAKU €r0 CymiecTBoBaHWs. OXHOCTOPOHHHE TPEIEIbI.
CpoiicTBa QYHKIIMNA, UMEIOITUX TIPEICI.

41. beckOHEYHO Majble U UX OCHOBHBIE CBOICTBA. CpaBHEHNE OECKOHEYHO MAJIbIX.
42.TeopeMsl 0 CyIIECTBOBAHUH TMpEIEa.

43. IlepBblii 3amMedaTenbHbIi npeaen. CiencTBus.

44. Bropoii 3aMeuarenbHbii npenen. CaeacTBusl.

7.2.5. IllpumepHbIii NepevyeHb BONMPOCOB /ISl MOATOTOBKH K IK3aMEHY

Bropoii cemecTp
1. HempepsiBHOCTh (PyHKIIMU. ApudmeTHueckue ornepanud HajJ HEeNpepbIBHBIMU
(GYHKIUAMMU.
2. Knaccuduxkarus Touek pa3pbipa.
3. CBoiicTBa HEMPEPHIBHBIX HA OTPe3Ke (DYHKIIUA.
4. Tlpon3BojHasi, €e TeOMETPUUYECKUN U (PU3NUECKUN CMBICIL.
5. CBs3b M€Ky HEMPEPHIBHOCTHIO U AU (DEepeHIINPYEMOCThIO (PYHKIIUU B TOUKE.
6. Tabmuma mnpousBoaHbX. Texnuka auddepennupoanus. Jlorapupmudeckas
MPOU3BOIHAS.
7. Ilpou3BoHbIE TIAPAMETPUUECKH 33JaHHBIX (QYHKLIUM.
8. O6patHas ¢ynknus u ee auddepennupoBanre. OOpaTHBIE TPUTOHOMETPHUCCKHUE
byukuu u ux auddepeHImpoBaHue.
9. Huddepennman, ero cpoiicTBa, BbluMciieHUWEe. MHBapHMaHTHOCTH (OPMBI MEPBOTO
nuddepennuana. [Ipumenenue nuddepeniyana B NpuOIUKEHHBIX BEIYUCICHUSX.
10. IlpousBonubie u auddepeHImans BeicuXx nopsakos. Gopmyna JleiOnuia.
11. YpaBHeHue kacaTeabHOM U HOPMAJIH.



12. IIpaBuiio Jlonurans.

13. ®opmyna Telnopa ¢ octaTouHbIM YieHOM B (hopme Jlarpanxa.

14. IIpencrasnenue no ¢popmyne Tennopa pynkuuu. [Ilpumenenue popmysl Teitnopa.
15. Bospacranue u yOwbiBanue (yHkumii. JxcTpemymbl. MccnenoBanue GyHKIUUA C
ITOMOIIBIO TTEPBOX MIPOU3BOIHOM.

16. BIMyKI0CTh U BOTHYTOCTb, TOUKH Nepernda. ACUMITOTH KpuBbiX. OO1asi cxema
uccien0Banne (PYHKIUI 1 TOCTPOCHHUE UX TPadUKOB.

17. KoMrekcHble uyncia u JeHCTBUS HaJl HUMH, pa3indHbie Gopmbl 3anucu. GopmyIibl
Oiniepa. Bo3BeleHNE KOMIIJIEKCHBIX YMCEI B CTENIEHD U U3BJICUEHUE KOPHSI.

18. MHorowieH B KOMIUIEKCHOM MiockocTtu. KopHu mHorowiena. Teopema besy.
OcHoBHas Teopema anreOpsI (0e3 JI0K.).

19. IlepBooOpa3Has ¥ HEONpPEeIeTEHHBIN UHTErpaJl, UX CBOWCTBA.

20. Ilpocreiimme npueMbl HMHTETPUPOBAHUA: HMHTETPUPOBAHHME IO YacCTAM, 3aMEHa
IIEPEMEHHOM.

21. PaznoxxeHue parmoHaabHOM ApOOU HA MIPOCTEHIIIHE.

22. UaTerpupoBaHue NpocTeUIuX Jpo0e.

23. UuTerpupoBanue ApoOHO-pAITMOHATBHON (QYHKITHH.

24. NaTerpupoBaHue TPUTOHOMETPUUECKHUX (QYHKIIUM.

25. UnTerpupoBaHue uppaluoHaNbHbIX GyHKUUNA. TPUrOHOMETPUYECKHUE 3aMEHBI.

26. 3amauu, NpHUBOIAILIME K TOHATHIO OIPEAEIICHHOro HHTerpana. OnpenesieHHbII
MHTErpaj Kak Ipeiesl UHTETPalbHbIX CYMM.

277. OCHOBHBIE CBOMCTBA OINPEAEIEHHOIO0 HHTErpaa.

28. IlpowsBomHasg wWHTErpajga IO IEPEMEHHOMY BepxHemy mpeneny. Dopmyna
HrroTona-Jleitbnuna. Beranucnenue onpeneneHHoro nHTerpaia.

29. HTerpupoBaHue MO YacTsSIM U 3aMEHa IEPEMEHHOM B ONPEAEIEHHOM UHTETpaJe.
30. IIlpumeHeHue onpeIeICHHBIX MHTETPaIoB. Beluncienre miomaaei.

31. BelunciaeHue JUIMHBI JyTH.

32. Beruncnenue 00beMa 1o nornepeyHbIM CEUeHUSIM, 00bEM TeJl BpaIllCHUS.

33. HecoOcTBeHHBIE HHTETPAIBI C OECKOHEYHBIMU MPEECTAMH.

34. HecobcTBeHHBIE HHTETPAJIbl OT HEOTPAHMYCHHBIX (DYHKIIHIA.

35. @OyHKUMM HECKOJbKHX IepeMeHHbIX. (OCHOBHbIe omnpeaeneHus. Jluauun wu
MOBEPXHOCTHU YPOBHS.

36. YacTHOE U MOJTHOE MpUpaIleHUe PYHKIUH.

37. YactHple TpOWM3BOAHBIC (PDYHKIIMM HECKOJBKHX IEepEeMEHHBIX. ['eoMmerpuueckuii
CMBICJI YaCTHBIX MPOU3BO/IHBIX.

38. Ionuelil nuddepeniman QyHKIMNT HECKOIbKUX NIepeMeHHbIX. [[puMmenenue
nosHoro nuddepeHiuana K npuOIMKEHHBIM BEIYUCICHHUSIM.

39. YacTHpie TPOU3BOAHBIC pPA3TUYHBIX MOPSAKOB. Juddepenmnmansr BrICIIUX
MOPSIAKOB.

40.9kcTpemym QyHKIMH ABYX NepeMeHHbIX. HeoOxoaumble yCIIoBUS SKCTpEMyMa.

41. JlocTaTOYHbIE YCIOBHS JIOKAIBHOTO AKCTpEMyMa (PYHKIIUU ABYX MEPEMEHHBIX.



Tperuii cemecTp
1. Auddepenunansubie ypaBHeHus neporo nopsaka. Ooiee pemenue. 3agaya Komm.
Teopema CylecTBOBaHMS U €JUHCTBEHHOCTH.
2. YpaBHEHHS C pa3JesoluMucs nepeMeHHbIMU. OJTHOPOIHBIE YPABHEHHS.
3. Jluneitnpie nuddepeHianbHble ypaBHEHHS TIEPBOro TMOpSAKa. Y paBHEHUS
bepnyiu.
4. JluddepeHnmanbHbie YpaBHCHHUS BBICIIUX MOpsiaKoB. OOmiee pemeHue. 3amada
Kommu. Teopema o cylecTBOBaHUU U €IUHCTBEHHOCTH penieHus 3anauu Komm.
5. YpaBHEHUs, JONYCKAIOIIKUE ITOHWKEHUE TOPs KA.
6. Jlunelinbie auddepeHimaibuble YpaBHEHUST BTOpOro nopsiaka. CBoilcTBa perieHui
OJTHOPOJHBIX AU HepeHIInaTbHbIX YPaBHEHUI.
7. JIuHeHO 3aBUCUMBIC U JIMHEHHO HE3aBUCHUMBIEC CUCTEMBI QyHKIMN. OnpeaeuTeNb
Bponckoro.
8. CTpyKTypa 00I11eT0 penieHns JUHSHHOT0 OTHOPOHOTO aud depeHITNaTILHOTO
YpaBHEHHUS.
9. JIuneitnpie ogHOpoaAHbIE AU depeHIInaIbHble YPaBHEHUS C TOCTOSHHBIMU
ko3 HUIMEeHTaAMH.
10. JIuneitaple HeOAHOPOIHBIE NU(dEepeHITUANTbHBIC YPABHEHUS C TPABON YaCTHIO
CIEHHUAIBHOTO BU/IA.
11. Yucnossle psaabsl. CXOAMMOCTb U cyMMa psiia. Psiibl ¢ MOJ0XKUTEIbHBIMU YWIEHAMU.
12. HeoOx0oauMbIi TPU3HAK CXOAUMOCTH.
13. Jloctato4yHble NMPU3HAKKA CXOJMMOCTH PsIIOB: TeopeMbl cpaBHeHMs, JlamamOepa,
Komm, nHTErpanpHbIi MpU3HAK.
14. 3nakonepeMeHHbIe psAnbl. AOCOTIOTHAS U YCJIOBHAas CXOAUMOCTh. I[lpu3Hak
JletiOuuira. OrieHka ocTarka psja.
15. Crenennsble psiabl. Teopema Abens.
16. UaTepBan u paanyc CXOAUMOCTH CTEIICHHBIX PSI0B.
17. Psansl Teinopa, MakiopeHna.
18. Paznoxxenue ¢pyHkiui B psijg MakiopeHa.
19. IlpumeHeHHE CTENEHHBIX PSAJO0B K MPHUOJMKEHHBIM BBIYMCICHUSIM, BBIUYHCICHUIO
OTIpEJICIICHHBIX UHTETPAJIOB, PEIICHHUIO UG depeHIIUATbHBIX YPABHEHHM.
21. Psag ®ypre. Haxoxnenue ko3¢GpHUIIMEHTOB pa3aoKeHUS.
22. Paznoxxenue B psag Oypbe YETHBIX U HEUETHBIX (YHKIIUH.
23. Pan ®ypee pyHKIMM, 3a7aHHOW HA TTOJIYTIEPHO/IE.
24, Psg dypbe B KOMILIEKCHOM dopme.
25. JIBoiiHoM uHTerpai. I'eomerpuueckuii U puznueckuii cmbicia. CBOMCTBA.
26. Beruucienue JBOMHOTO UHTErPAJIA B MIPSMOYTOJIbHOW CUCTEME KOOPAUHAT.
27. IBOMHOM MHTETpaj B MOJISIPHON CUCTEME KOOPAUHAT.
28. Tpoiinoit unterpan. ['eomerpuyeckuii u GU3NUECKUN CMBICIL.
29. Bprunciienre TpOMHOTO UHTETPAJIa B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT.
30. TpoitHo¥ MHTETpaN B MIWJIMHIPUIECKON U chepruecKkor cucTeMax KOOpJuHaT.
31. KpuBOJIMHEIHBII MHTErpaJl BTOPOTO POJa, €r0 MEXaHN4YeCKUil cMbIci. CBOKCTBA.



7.2.6. MeToanka BbICTABJICHHS] OLCHKH NPH NMPOBEACHUM MPOMEKYTOUYHOM
arrecTaluu

IlepBbIil cemecTp-3a4eT ¢ OLEHKOM

3auer MPOBOJMUTCA MO OMIIeTaM, KaXIbld U3 KOTOPBIX COAEPKUT 3 Bompoca u 2
3amaun. [ns npoBepku ycBoeHus komriereHuud YK-1, B OuiierT BKIIIOYaeTCs OJUH U3
BOITPOCOB, BBIJIAHHBIX HA CAMOCTOSATENbHOE u3yueHue. Kaxaplii mpaBuIbHBIN OTBET Ha
BOIIPOC B OwWjiere oIreHuMBaeTcs 3 Oaramu, 3ajada OICHMBAeTcs B 5 0allioB.
MakcumanbHO€ KOJIMYECTBO HabpaHHbIX OaioB — 19.

1. Ouenka «OTIMYHO» CTABUTCS B Cliydae, €Clid CTyJIeHT HaOpan 17-19 Ganos.

2. OueHka «XOopouio» CTaBUTCS B ciydae, €ciH cTyAeHT Habpain ot 11 mo 16
OaIIoB.

3. OueHka «Y A0BIETBOPUTEIBHO» CTABUTCS B CiIy4ae, €Clid CTyJeHT HaOpan 8-
10 6amos.

4. Ouenka «HeynoBneTBOpUTENbHO» CTAaBUTCS B CJydae, €CIMA IPaBUIIbHBIC
OTBETHl TOJHKO HAa TEOPETUYECKHUE BOMPOCHI WM PEIICHbl TOJBKO MPAKTHUYECKHE
3a/1auu, WK CTYJEHT HaOpai MeHee § OaJlioB.

Bropoii u TpeTuii ceMecTpbl —3K3aMeHbI

Ha ocHoBaHuU BOMPOCOB ISl MOATOTOBKU K 3K3aMeHy GopMupyroTcst Ounersl. B
KaXJ0M Ouiere coaepkarcs TPU TEOPETHUECKHUX BOMpOCca M JABE 3aJaud W3 Pa3HbIX
pasnenoB AMCHUIUIMHBL. J[7is1 mpoBepku ycBoeHuss kommereHimu YK-1, B Owier
BKJIFOYAETCSI OJIMH U3 BOIIPOCOB, BBIJAHHBIX HA CAMOCTOSATEIHLHOE U3yUCHHE.

DK3aMeH ISl CTYJIEHTOB IIPOBOJUTCS MO CMEIIAHHOW cucTeMe (MMChbMEHHO-YCTHO).
CTyaeHT MOJDKEH JaTh MOJHBIA MUChMEHHBIM OTBET Ha OuieT. 3aTeM mpernojaBaTelb
OecenyeT co CTyACHTOM. BO3MOKHBI 1OMTOJIHUTENbHBIE BOPOCHI.

Kaxx1ip1ii mpaBuiIbHBIN OTBET HA BONPOC B OMiieTe olieHuBaercs 3 0amioM, 3a1aya
OIICHUBAETCS B 5 O6amnoB. MakcuMaabHOE KOJMYECTBO HAOpaHHBIX 0amioB — 19.

Ouenka «HeynoBIeTBOPUTENBLHO» CTABUTCS B CIIy4ae, €CJIM MPaBUIIbHBIE OTBETHI
TOJIKO Ha TEOPETUYECKHE BOMPOCHI MM PELICHbI TOJbKO MPAKTUYECKHE 3a/1ayu, WU
CTYJEHT HaOpan MeHee § 0asioB.

Ornenka «Y 10BIETBOPUTEIBHO» CTABUTCS B Cllydae, €CM CTyAeHT HaOpan 8-10
OaJLIoB.

Onenka «Xopomio» CTaBUTCA B cllydae, eciii cTyAeHT HaOpan ot 11 mo 16
OaJLJIOB.

Onenka «OTIMYHOY» CTABUTCS B CiIydae, eciid CTyAeHT Haopan 17-19 6amios.



7.2.7. IlaciopT OLIECHOYHBIX MATEePHAJIOB

Ne KounTponupyemblie pa3aensl (TEMbI) Konx kon- HanmenoBanue
/1 JACLUTUIVHBI TpOJIUpYye- OLICHOYHOI'0 CPEJCTBA
MOU KOMIIE-
TEHIIMU

1 ONEMEHTHI JINHEHHON U BEKTOPHOI VK-1, OIIK-2 | Tect, KOHTpoOJbHAs paboTa,
anreOpsI 3a4eT

2 AHanuTH4yecKasi FTeOMETpUs VK-1, OIIK-2 | Tect, U]I3, 3auer

3 [TocnenoBarenbHOCTH, GYHKITUU U UX VK-1, OIIK-2 | Tecr, U]13, 3auer
IpeJIeNbl.

4 HenpeposiBHoCTh [Ipon3Boanas u ee VK-1, OIIK-2 | Tecr, U/I3, sx3aMeH
NPUIIOKEHUS

5 QDYHKIHMH HECKOJIBKUX IIEPEMEHHBIX YK-1, OIIK-2 | Tect, 5k3aMeH

6 KomriekcHbie uncia. VK-1, OIIK-2 | Tect, U3, sx3ameH
HeomnpeneneHHbIN U OnpeaeeHHbINA
MHTErpa

7 JuddepeHunanbHble ypaBHEHHS YK-1, OIIK-2 | Tect, UI3, sx3ameH

8 Pannr VK-1, OIIK-2 | Tect, kouTpOJbHAS paboTa,

9K3aMEeH
9 KpaTHble 1 KpUBOJIMHEHHBIC HWHTETPAJIbI VK-1, OIIK-2 | Tect, U3, sx3ameH

7.3. MeToau4eckue MaTepuaJibl, Onpeae/Jsomue Npoueaypbl OLeHMBaHU S
3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBanue OCyUIECTBISETCS, JTUOO MPHU MOMOIIM KOMIIBIOTEPHOU CUCTEMBI
TECTUPOBAHUs, JIMOO C HCIOJb30BAHUEM BBIIAHHBIX TECT-33JIaHUIl HA OyMa)KHOM
Hocutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISIETCS IMPOBEpPKa TeCTa
HK3aMEHATOPOM M BBICTABIISIETCS OIIEHKA COTJIACHO METOJIMKH BBICTABIICHUSI OLIEHKH MPU
MPOBEICHUH MMPOMEKYTOYHOU aTTECTALUU.

Pemenne craHmapTHbIX 3a7ad  OCYLIECTBISETCS, JUOO TpU  MOMOIIU
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUS, TUOO C UCIOIH30BAHUEM BBIJIAHHBIX 3a7a4 Ha
OymaxxHoM Hocutene. Bpems pemenus 3agad 30 muH. 3aTeM OCYIIECTBISIETCS
IpOBEpKa peuIeHusl 3ajJad 3K3aMEHATOPOM U BBICTABJISETCA OLEHKA, COIJIACHO
METOJIMKH BBICTABJIEHUS OLICHKU IIPU MPOBEAECHUN IPOMEKYTOUHOMN aTTECTALINH.

Pemienne mpukIagHBIX 3aJady  OCYLIECTBJISETCA, JUMOO TMpU  HOMOUIA
KOMITBIOTEPHOW CUCTEMBI TECTUPOBAHMS, TUOO C UCIOIb30BAHUEM BBIIAHHBIX 337a4 Ha
OymaxxHom Hocutene. Bpems pemenus 3agad 30 muH. 3aTeM OCYIIECTBIISIETCS
IpoBEepKa pelieHusl 3ajad dK3aMEHATOPOM U BBICTABJISETCS OIEHKA, COIJIacHO
METO/IMKH BBICTABJIEHUS OLICHKU MTPHU MPOBEACHUU TPOMEKYTOUHOMN aTTeCTaINH.



8. YYEBHO-METOJINYECKOE U HHOOPMALIMOHHOE OBECIIEYEHUE
JUCHUATIIMHBI

8.1. Ilepeuenb yuyeOHOH JHUTEpPaTYpbl, HEOOXOAUMOH /JII OCBOEHUSA
AUACIHUTIIHHBI

1. Kypc maremarnueckoro ananmusa/JI. M. Kampiaua. MockBa: MOCKOBCKHI TOCYJIapCTBEHHBIH
YHUBEPCUTET UMEHHU M.B. JlomoHoOCOBa, 2001, Pexum JOCTyIIA:
http://www.iprbookshop.ru/13140.html 9BC “IPRbooks”

2. Marematudeckuii ananus. Y.I [DnexkrpoHHBIH pecypc] : yue6Hoe mocodue / M. A. Antumosa, . N.
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5. IluckynoB H.C. Y. 2. luddepenunanbuoe u uuTerpagbHoe ucuuciaenus, 2006.

6. Ilog pen. Epumoa A.B., Jlemumouua B.II. COopHHK 3amady 1O MaTeMaTHKE JUISI BTY3O0B.
CrnenuanbHble pa3aensl MaTeMarnueckoro ananusa. Y. [ u II., 1987.

7. bexnemuies /[.E. Kypc ananutuueckoii reomeTpuu 1 TuHeitHON anredpsl, 1987.

8. Knerenuk /[.B. CoopHUK 3a7a4 10 aHANUTUUYECKOM TeomeTpuu, 2010

9. bepman H.I'. COopHuUK 3a7a4 110 KypCcy MaTeMaTudeckoro ananmsa, 2010

10. Kysnenos JI.A. Coopuuk 3a1a4 1o Beiciieil maremaruke. Tumnooit pacyer. 2007

11. dybpockas A.IL, I'mymko E.I'., Kperosa JI.JI., YckoBa H.b. DnemeHThl NuHEHHON anreOpsl.
VYyeOnoe nocodue. 2010.

12. Kperosa JI.JI., YckoBa H.b., ITocmeTrreB B.B. Matemaruueckue MeToAbl B PagMOTEXHUYECKHUX
pacuetax. YueOHoe mocobwue. 2011.

13. Crapxo C.H. CropaBouHuk 10 MareMaTHdeckuMm ¢opmyiaaM U rpadpuxkam QYHKIUH U1
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cnernuansHoctei 210201, 210302, 230101, 230104 ounoit popmsr o0yueHus. U.2. No259-2010

17. Kperoa JI.J., YckoBa H.b., IlocmetheB B.B Meroandeckne ykazaHusi Uil OpraHUA3alAA
CaMOCTOSITeNIbHOM paboThl MO MaTeMaTWKe IJis CTyneHToB HampasieHuit 210100, 210400, 200100,
cnenuanbHocTd 210601 ounoit popmer o0yuenus. BITY, 2011, Ne285-2011.
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CaMOCTOSITeNIbHOM paboThl 1Mo Kypcy «MartemaTuka» uia cTyJaeHToB HampasieHuii 210100, 210400,
200100, cnenmnansaoct 210601 ounoit popmer oOyuenust. BITY, 2011, Ne286-2011.

19. Kperosa JI./I., YckoBa H.b., bonnape A.B. ®yHknuoHanbHbIe psibl. MeToqnyeckne yka3aHus K
MPAKTHYECKUM U WHAMBUAYAIbHBIM 3aHATHAM Mo pazaenaMm «CreneHHble psanb» U «Psanel Oypbey
Kypca «Maremaruka» 1o HamnpasiaeHutro 211000.62  «IIpoextupoBaHME€ U TEXHOJIOTHUSA
pPaaMolNIEKTPOHHBIX cpencTtB» U HampaiaeHuto 200100.62 «IIpubopoctpoenue» o4yHOU (GOpMbI
obyuenus. Boponex, BI'TY, 2013. Ne249 — 2013
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20. Kperora JI.II., YckoBa H.b., bonmaper A.B. Meroaudeckue yka3zaHWsi K HPaAKTHUYECKUM U
WHANBUAYAIBHBIM 3aHATUSAM 10 pa3feny «OmepaloHHOE HCUMCICHHe» Kypca «MaremaThka» 1o
Hanpasienuto 211000.62 «KoHcTpyupoBaHHEe M TEXHOJIOTHS SJEKTPOHHBIX CPEICTB» MPOoQuito
«IIpoekTpoBaHUE M TEXHOJOTHS PAAUOIIEKTPOHHBIX CpeAcTB» U HampasieHuto 200100.62
«ITpubopocrpoenne» npodmro «IIpubopocTpoenue» ouHoit ¢opmbl oOyuenus. Boponex, BI'TY,
2014. Ne129 —2014.

21. Kperosa JI./I., YckoBa H.b. Meroauueckue yka3aHUsi K BBIIOJIHEHHIO KYpCOBOW palOTHI MO
nucuummae «Marematuka» 1o HanpasieHuto 211000.62 «KoHcTpynpoBaHue U TEXHOJIOTUS
AJIEKTPOHHBIX CPEACTBY», Mpopmino «IIpoekTUpoBaHHE U TEXHOJIOTUS PAJAUO3IEKTPOHHBIX CPEICTBY U
Hanpasieauto 200100.62 «IIpubopoctpoeruey, mpoduito «IIpudopoctpoecHUE)

ouHo# hopmsl 00ydeHusi. Boponex, BI'TY, 2014. Ne130 — 2014.

22. bounapeB A.B., Psxckux A.B, ITamyeBa .M., YckoBa H.b. DiiemMeHThl MaTeMaTHYECKOM JTOTUKHU:
METOANYECKHE yKa3aHUs JUTsl OpraHU3aIMKA CAMOCTOATENBHON paboThl o AuciuIumHe « MaTeMaTHkay
st ctynentoB HampasieHus 11.03.01 «Pamguorexnuka», mpoduns «PaguoTexHUYECKHe CpeicTBa
nepeaayu, npuemMa 1 o0paboTku cUrHayioBy, cnenuanbHoctd 11.05.01 «PagnosnekTpoHHbIE CUCTEMBI
U KOMIUIEKCHI», Tpoduisi «Paano3IeKTpoHHbIE CHUCTEMBI Iepenayd HH(pOpMaIum», HampaBIeHUS
11.03.03 «KoHcTpynpoBaHUe M TEXHOJIOTHS IJIEKTPOHHBIX cpeAcTB», mpodmis «IIpoekTupoBanue u
TEXHOJIOTUSI PaMO3JIEKTPOHHBIX cpelncTB», HampasieHus 12.03.01 «IIpubopoctpoenuey, npoduis
«IIpubopocrpoerne» ouHoit (opmbl obyuenuss / ®I'BOY BO «BopoHexckuil rocyaapcTBEHHBIH
TEeXHUYECKUU yHUBEpcUTETY»; Boponex, 2017. 27 c.

8.2. IlepeyeHp WHPOPMALMOHHBIX TEXHOJOTHI, HCHOJb3yeMbIX IpPH
OCYHIIECTBJICHUH O00pa30BaTeIbLHOI0 Mpouecca M0 JAUCHMIUIAHE, BKJIKOYAas
nepevYeHb JIMIIEH3UOHHOT0 MPOrpaMMHOIO obecneyeHus, pecypcosB
UHGPOPMAIUOHHO-TEJICKOMMYHMKAUMOHHON ceTH «VHTEepHeT», COBpPEMEHHBbIX

npodeccuoHANbHBIX 023 JAHHBIX U HHPOPMAIIMOHHBIX CMIPABOYHBIX CHCTEM:
I1O: windows, open office, Acrobat reader
Hcnons3yembie CUCTEMBI KOMIIBIOTEPHONW MaTEeMATHKH:
CBoOoano pacnpoctpanseMblie: Mathstudio, Maxima, Scilab, Maple 5.4 Demo.
Jlunensuonnsie: Maple 14.
CoBpeMeHnHas nmpodeccuoHaibHas 6a3a JaHHBIX
Mathnet.ru, t-library.ru
WNudopmaiinoHHbIe CIIPAaBOYHBIE CUCTEMBI
Wikipedia

Jlnst BBIMIONIHEHUs JOMAIIHUX pPadOT BO3MOXHO wucnonb3oBanue maketoB MAPLE, MATLAB,
MATHCAD, MAXIMA nmn MATEMATIKA g OC Windows.

[Tpu >TOM TIepeveHbh HHGOPMAITMOHHBIX TEXHOJIOTHH BKIIFOYAECT:
- cOop, XpaHeHue, cucTeMaTu3allus U Bbllaya yueOHOM 1 HaydyHO#l nH(opManuu;
- CaMOCTOSITEIBHBIN MOUCK JOMOJHUTEIHHOTO Y4eOHOTO M HAYYHOTO0 MaTepuana, ¢ MCIOIh30BAHUEM
MMOMCKOBBIX CUCTEM U CalTOB ceTH MHTEpHET, 3JIEKTPOHHBIX SHIMKIIONEANI 1 0a3 TaHHBIX;
- HCTIOJIb30BaHKE IEKTPOHHOM MOYTHI IPeTroAaBaTeneii 1 00yJyaronuxcs Ui PaCcChUTKU, IEPETUCKH U
00CYX/IeHUS! BOSHUKIIUX yU4EOHBIX MpoOIIeM.

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMAS J1J15A
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

I[J'IH MMPOBCACHHUA JICKIMOHHBIX U ITPAKTHYCCKHUX 3aHATHH HCO6XOI[I/IM8. y‘-Ie6HBIC AyJAUTOPH,
OCHAIICHHBIC TCXHUYCCKUMHU CPCACTBAMU IJId ITPOBCACHUA 3aHATHH O MaTe€MaTHUKE, 1O0CKa U MCII.



10. METOJIMYECKHE YKA3AHUS J1JISI OBYUYAIOILUXCSI 1O
OCBOEHWIO JUCHUIIIAHBI (MOJIYJIST)

OcHoBoM HU3YUYCHUA OUCHUIIMHBIL ABJIAIOTCA JICKIWH, HA KOTOPBIX U3JIararoTCsa Hauboee
CYHICCTBCHHBLIC W TPYAHLIC BOIIPOCHI, 4 TAKXKC BOIIPOCHI, HC HAICAIINEC OTPAKCHUA B yLIe6HOI7I

JUTEpaType.

[IpakTHueckue 3aHATHA HAMpaBJIEHbl Ha NPUOOpETEHHE TMPAKTUYECKUX HAaBBIKOB
MCIIOJIb30BaHMSI MaTEMaTHYECKOro ammapara JJid peleHus 3aJad, B TOM YHCIe MPUKIATHOTO
XapaxkTepa. 3aHATUs IPOBOISATCS MYyTEM pEelIeHUs KOHKPETHBIX 33/1a4 B Ay IUTOPUH.

By yueOHbIX 3aHATHIA

I[GHTGJIBHOCTL CTYACHTA

Jlexnusa

Hanncanue KOHCHEKTa JISKIMiA: KPaTKO, CXEMAaTUYHO, MOCIEA0BATEIbHO
(GUKCHUpOBaTh OCHOBHBIC  IIOJIOKEHHS, BBIBOJBI,  (HOPMYITHUPOBKH,
O606HI€HI/I$I; IIoM€4YaTb BaAXHBIC MBICIIN, BBIACIATH KIOYEBBIC CJIOBA,
TepMHHBL. [IpoBepka TEpPMHHOB, MOHATHI C MOMOIIBIO SHIMKIIONEANH,
CJIOBapeI\/'I, CIIPaBOYHHUKOB C BbIIIUCBIBAHUCM TOJIKOBAaHUM B TCTpalb.
O6o3HaueHne BOMPOCOB, TEPMUHOB, MaTepuana, KOTOPbIE BbHI3bIBAIOT
TPYIHOCTH, TIOMCK OTBETOB B pEKOMEHAyeMoil muteparype. Ecmm
CaMOCTOSITENIbHO HE yJIaeTcs pa3o0parhCsi B MaTepualie, HeoOXOIUMMO
copMyaHpOBaTH BONIPOC M 3a[aTh MPENOJABATENI0 HA JICKIUH HIN Ha
PAaKTHYECKOM 3aHSATHH.

IIpakTuueckoe 3aHsATHE

KoHcnekTupoBaHue peKOMEH 1y eMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
JIEKIUH, TOJArOTOBKAa OTBETOB K KOHTPOJBHBIM BOIPOCaM, MPOCMOTP
pexoMeHtyemMoi nuteparypsl. [lpociymmBanue ayino- u BUIe03anucei
0 3aJaHHON TeMe, BBIOJHEHHE pPAacUYeTHO-rpaUUYecKuX 3aJaHuil,
pelIeHne 3a7a4 1o aIrOPUTMY.

CamocrosTenpHas paboTa

CamocrosiTenpbHass paboTa  CTYJACHTOB  CIIOCOOCTBYET — TIIyOOKOMY
YCBOGHHUS Y4eOHOTO MaTepuana u Pa3BUTUIO HABBIKOB CaMOOOpa30BaHUSI.
CamocTrosiTenpHas paboTa MpeanoaraeT CiIeIyoIe COCTAaBISIONINE:

- pabota ¢ TeKCTaMu: y4eOHUKaMH, CIPaBOYHUKAMH, OMOIHUTEIHLHON
JTUTEPATYpPOH, a TaKKe MPopaboTKa KOHCIIEKTOB JICKIIHIA,

- BBIIIOJIHECHUEC JOMAIITHUX BaZIaHI/Iﬁ " pacy€TOB,

- paboTa HaJl TEeMaMH TSl CAMOCTOSTEIIBHOTO H3YUCHUS;

- y4acTue B paboTe CTYJeHUYECKHX HAYYHBIX KOH(PEPEHIIUN, OTUMITHAT;

- TOATOTOBKA K MPOMEKYTOYHOM aTTECTALINHU.

ITonroroska k
IIPOMEKYTOUHON
aTTeCcTaluu

TI'oToBHUTECS K HpOMe}I(YTOHHOﬁ aTTeCTalun CJICAYET CUCTEMATUYCCKU, B
TCUCHUC BCCT'O CECMECTpPA. HMHuTeHCcuBHAs MOATOTOBKA JAOJDKHA HAYaThCS HE
mo3gHee, 4Y€M 3a MCECAL-oJTopa a0 HpOMC)KYTOqHOfI aTrTeCTanmu.
,Z[aHHBIe nepea 3K3aMCHOM, 3a4€TOM C OHGHKOI\/'I, 9K3aMC€HOM, 3K3aMCHOM,
3K3aMCHOM, 3a4€TOM C OILICHKOM TpU  IOHA 3(1)(1)6KTI/IBHCC BCCIoO
HCIIOJIB30BAaTh AJIA MOBTOPCHHUA M CUCTEMATHU3AMH MaTCpHraJia.




JIMCT perucrpauum M3MeHeHHU

IHoamuce
Ne Jata 3aBEYIOILETO
/_ IlepeueHp BHOCUMBIX U3MEHEHUN BHECEHU kadenpoii,
i W3MEHEHUN OTBETCTBEHHOM 3a

peanmu3anuio OITOIT
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