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Ctpykrypa (poH/1a OLIEHOYHBIX CPECTB
10 JUCIHHILINHE «JJIeMEeHTHI BhICIIEH MATEMATHKI)

no criermanbHocTH 09.02.07 NUHdopmanoHHbIe CUCTEMBI U IPOTPaMMHUPOBAHUE

Pe3ynomamul o0yuenusn

Kpumepuu oyenxu

Dopmol u memoovl
OUeHKU

Ilepeuenb 3HaHUM, OCBanBa-
€MbIX B paMKax JHCIU-
IIJIUHBL:

OCHOBBI MATEMATHYECCKOTO
aHanm3a, JTUHEeWHOM al-
reOphl ¥ aHATUTUICCKOM
reoMeTpuu

OcHoBbl uddepeHInaTb-
HOT'O U MHTETPAJIbHOTO UC-
YUCIICHUS

OCHOBEI TCOPHHU KOMILJICKC-
HBIX YHCCI

Ilepeuenb ymenui, ocsau-
BaEMbIX B PaMKax JAUCLIH-
IIJIMHBL:

BrinosiHATE onepanuu Hax
MaTpHUIlaMU U pelaTh CH-
CTEMBI JJMHEWHBIX ypaBHE-
HUH

Pematn 3alavy, UCITOJIb3Y
YpPaBHCHUSA MPSAMBIX U KpH-
BBIX BTOPOTO MMOPAJAKa Ha
INJIOCKOCTH

[Tpumenste MeTonbl nudde-
PEHITHAIIBHOTO ¥ HHTETPaTh-
HOTO UCYUCIICHUS

Pemars nuddepenmmans-
HbI€ YpPaBHEHHUS

I[lonp3oBaTeCcs TMOHATUIMU
TEOPHUH KOMIUIEKCHBIX YHCEl

«OTIMYHOY - TEOPETUUYECKOE CO-
JepKaHue Kypca OCBOSHO TOJTHO-
CThI0, 03 MPoOeIOB, yMEHUS
c(OpPMHPOBAHBI, BCE MPEITYCMOT-
PEHHBIE ITPOrpaMMOil yueOHbIE
3aJJaHMsI BBITIOJTHEHBI, KAYECTBO
WX BBITMIOJIHEHUS OIICHEHO BbI-
COKO.

«XOpOoII0» - TEOPETUIECKOE CO-
JIepyKaHue Kypca OCBOSHO IOJTHO-
CThI0, 03 MPoOEIOB, HEKOTOPHIE
yMeHUs1 CPOPMHUPOBAHBI HENIO-
CTaTOYHO, BCE MPEAYCMOTPEHHBIC
MIPOrpaMMOl y4eOHBIC 3aTaHUS
BBITIOJTHEHBI, HEKOTOPHIE BUIBI
3aJJaHUH BBIITOJIHEHEI C OIIHMO-
KaMH.

«Y IOBJIETBOPUTEIILHOY - TEOPE-
THYECKOE COJIEpkKaHUe Kypca
OCBOEHO YaCTMYHO, HO MPOOEIIBI
HE HOCST CYILIECTBEHHOT'O Xapak-
Tepa, He0OXOJUMbIE YMEHHUSI pa-
00TBI C OCBOEHHBIM MaTEpHAIIOM
B OCHOBHOM C()OPMUPOBAHBI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpamMmoii 00y4eHus: yueOHbIX
3aJJaHU BBINOJIHEHO, HEKOTOPHIE
13 BBIMOJIHEHHBIX 3aJJaHUN CO-
JepKaT OMIMOKH.

«HeyioBneTBOpUTENBHO» - TEO-
peTUYeCcKoe CoJIep KaHue Kypca
HE OCBOEHO, HEOOXOTUMBIE yMe-
HUS HE CPOPMHUPOBAHBI, BBITIOJ-
HEHHBIE yueOHBIC 3aJaHus COJIep-
XKaT rpyOble OIIUOKHY.

Kommnsroreproe tectu-
pOBaHME Ha 3HAHUE Tep-
MHHOJIOTUH 110 TEME;

TectupoBanue....

KonTposbHas padota-
CamocrosiTenpHas pa-
oora.

3amuTa pedepara....
CemuHap

3amura KypcoBoil pa-
00ThI (IIpOeKTa)

BrinosiHeHue npoekra;

Habmonenue 3a BbINoI-
HEHUEM MPAKTUYECKOTO
3a/1aHusl. (JIeATeTbHO-
CTBIO CTYJICHTA)

OreHKa BBIMOJTHEHUS
MPAKTHYECKOTO 3aaHuUs
(paboTtsr)

[ToaroroBka u BeICTYI-
JICHHE C JIOKJIaJIOM, CO-
oOmieHreM, mpe3eHTa-
IMUEH. ..

Pemrenne curyanmon-
HOM 3aJ1a4d .... .




Ne Tema u3 paboueii nporpammsl | [IpoBepsiembie | HammeHoBaHue olieHOY- Kpurepuu oniennBanus
n/m YMEHHs], 3Ha- HOTO CpeZCTBa
aus, OK, I1IK
1 | Tema 1. OCHOBBI TEOpPUH KOM- OK 1,0K 5 [Ty6muunoe 1. AKTyaJIbHOCTb BBIOPAHHOW TEMBI BBICTYIUICHHS.
TJICKCHBIX YHCE BricTynnenue 2. [ToHOTA PaCKPHITUS TEMBI.
KontponpHas pabora 3. KoMIo3uimoHHasi CTpOMHOCTb BBICTYIIJICHUS.
(8 3amanmii) 4. O0bEM MaTepHana.
5. CBSI3HOCTD U JIOTHYHOCTD U3JIOKEHUSI MaTepuaa.
6. SI3BIK U CTUJIb BBICTYILJICHHS.
7. Hayimune BBIBOIOB U 000OIIEHUIA.
8. OO01ee BrieyatTIeHue.
9. Hanmnume npe3enTanuu (10 KeJaHuIo).
[To xax1IOMy KpUTEPHIO MOXKHO MOJIYYUTh MAKCUMAJIbHO 2 Oasia.
Bcero 18 6annos
100-95% - «5»
94-75% - «4»
74-50% - «3»
Menee 50% - «2»
2 | Tema 2. Teopus mipenenoB OK1,0K5 KonrpomabHas pabdora (10 100-95% - «5»
3aJTaHHH ) 94-75% - «4»
74-50% - «3»
Menee 50% - «2»

3 | Tema 3. luddepennmanbaoe OK1,0K5 DpoHTANBHEIH ONPOC 100-95% - «5»
ucUHcieHne PYHKINHA OJHON (26 Bompocos) 94-75% - «4»
NENCTBUTENHLHON TIEPEMEHHOM KonrponsHas Iza60Ta 74-50% - «3»

© SaHaHHfI) Menee 50% - «2»
KonTponbHbIii TECT
(20 BOIPOCOB)

4 | Tema 4. Unrerpanbnoe ucunc- | OK 1, OK'5 DpOHTaJIBHBII OMPOC 100-95% - «5»
neHne GYHKIUU OJTHOM Jeii- (12 Bonpocos) 94-75% - «4»
CTBUTEJIHOM NEpEMEHHON Kontpombaas pfl60Ta 74-50% - «3»

(12 3ananmi) Menee 50% - «2»

5 | Tema 5. IuddepennmansHoe OK 1,0K5 DpoHTATBHEIH ONPOC 100-95% - «5»

UcYHCIIeHne PyHKIUU

(4 Bompoca)
KonrtposbHast pabota

94-75% - «4»




HCCKOJBKHX HeﬁCTBHTeJILHLIX
IMEPEMEHHBIX

(6 3amanwmit)

74-50% - «3»
Menee 50% - «2»

6 | Tema 6. Teopus psaoB OK 1,0K5 DpoHTAIBHBII OIPOC 100-95% - «5»
(4 Bonpoca) 94-75% - «4»
K 6oTa
OHT%OHBHa’I pa 74-50% - «3»
(6 3anannii) Menee 50% - «2»
7 | Tema 7. OObIKHOBEHHBIE TH(]- OK1,0K5 ®poHTAIBHBIN OIPOC 100-95% - «5»
(dbepeHIMaIbHbIe YpaBHEHUS (9 Bompocos) 94-75% - «4»
KonTponbHas Iza60Ta 74-50% - «3»
(6 3anannii) Menee 50% - «2»
TectupoBanue
8 | Tema 8. Matpunsl u onpenenu- | OK 1, OK 5 DpoHTABHBIN OIIPOC 100-95% - «5»
TEIH " (5 Borpocos) 94-75% - «4»
HIUBUYATEHOE 110- 74-50% - «3»
MmamHee 3ananue (M]13) Memnee 50% - «2%
(3 3amanus)
9 | Tema 9. CucTeMbl TMHEHHBIX OK1,0K 5 @poHTATBHBII 0IPOC 100-95% - «5»
ypaBHEHUN " (5 Bonpocos) 94-75% - «4»
HIUBUYATIEHOE 110- 74-50% - «3»
MamHee 3ananue (M]13) Memee 50% - «2»
(3 3amanus)
10 | Tema 10. Bexrops! u neiictuss | OK 1, OK 5 ®poHTANBHBIH 0IPOC 100-95% - «5»
C HUMH 1 (4 Borpocos) 94-75% - «4»
HINBUAYATBHOE 110- 74-50% - «3»
MmamHee 3ananue (U]13) Menee 50% - «2»
(6 3a1anmin)
11 | Tema 11. Amanutuueckasi reo- | OK 1, OK 5 DpoHTATBHBIN OMPOC 100-95% - «5»

MCTpHUA Ha MJIIOCKOCTH

(8 BopocoB)
NunuBuayansHOE 10-
MamHee 3ananue (M]13)
(5 3amanmii)
TectupoBanue
NunuBuyansHOE pacyeT-
HOE 3a/IaHue

94-75% - «4»
74-50% - «3»
Memnee 50% - «2»
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[IpomexxyTouHnas arrecrauus

OK1,0K5

Ok3aMmeH (yCTHBIN OTBET
Ha BOIIPOC, BHIMOJIHEHUE
IIPaKTUYECKOIO 3aJaHuUs)

OueHKa «5» CTaBUTCA, €CU CTYA,EHT:

1. MOJ/IHO U3/1araeT U3yYeHHbIN maTepuran, AaeT npasuabHOe onpe-
AeNneHune A3bIKoBbIX NOHATUN;
2. 06HapyMBaeT NOHMMaHMe maTepuana, MoXKeT 060cHOBaTb

CBOM CYXKAEHMUA, NPUMEHUTb 3HAHMA HA NPAKTUKe, NPUBECTU HeobXoAM-
Mbl€ NPMMepPbI He TO/IbKO M3 y4ebHMKA, HO M CaMOCTOATENIbHO COCTaB-
NIeHHbIE;
3. W3naraeT matepuan Nocaes0BaTelbHO U NPaBUIbHO C TOUKM
3pPEHMNA HOPM INTEPATYPHOTO A3bIKa;
4. B NpaKTMYecKon paboTte gonyueHo He 6onee 1 ownbKM.
OueHKa «4» CTaBUTCA, €C/IU CTYAEHT:
1. [aeT OTBET, YA0BNETBOPAOLWMNIN TEM Ke TPeboBaHUAM, YTO M A1A
OTMETKM «5», HO gonycKaeT 1 - 2 OWNOKM, KOTOPbIE CaM Ke UCMPaBAAET,
n1l-2 Hepoyeta B Noc/nef0BaTe/IbHOCTM U A3bIKOBOM 0OPMAEHUN U3-
Naraemoro.
2. B NpaKTU4ecKom paboTe gonyckaet 2-3 oWnOKM.
OueHKa «3» CTaBUTCA, €CNU CTYAEHT:
1. 0bOHapyXMBaET 3HAaHNE M MOHUMAHNE OCHOBHbIX NMOOXKEHUN
[AHHOW TeMbl, HO:
1) nsnaraet matepman HeMmoIHO U AOMNYCKaeT HETOYHOCTH B onpeaene-
HUM NOHATUIM UNM GOPMYINPOBKE NPaBUS;
2) He ymeeT A0CTaTOUYHO rNyHoKO U A0Ka3aTe/lbHO 060CHOBATL CBOU CyXK-
OEHMA Y NPUBECTU CBOW NPUMEPDI;
3) usnaraet matepuan HenocaeA0BaTeNbHO U AONYCKAET OLWMOKM B A3bl-
KOBOM 0DOPMIEHUU U3/TAraemoro;
2. B NpaKTU4yeckon pabote gonyckaet 4-5 oWwmn6OOK.
OueHKa «2» CTaBUTCA, €CIU CTYAEHT:
1. 06HapyKMBaeT He3HaHMe 6obLUelt YacTh COOTBETCTBYOLLENO
pasgena nsydaemoro matepuasna, 4ONYyCKaeT OWNOKM B GOPMYIMPOBKE
onpeaeneHunin 1 NPaBu, UCKaXKaloLmMe X CMblcsl, 6ecnopagoyHo 1 He-
YBEPEHHO M3naraeT maTtepuan.
2. B NpaKTu4yeckol pabote gonyuieHo 6onee 5 ownbOK.

OueHKa «2» OTMeYaeT TakMe HeoCTaTKM B MOATOTOBKE YYEHMKA, KOTO-
pble ABNAIOTCA CEPbE3HbIM MPENATCTBUEM K YCNELIHOMY OBAAJAEHUIO NO-

cnefyowmm maTepranom.







Tema 1. OCHOBBI TEOPHHM KOMILJIEKCHBIX YHCEJ

1) IoaroroBbTe MyGJIMYHOE BHICTYIJIEHHE HA OJIHY U3 MTPEIIOKECHHBIX TEM,

UCIIOJB3Ysl MaTepHUa JIEKUMN U PACCMOTPEHHBIE ITPUMEpPHI. BeICTyTuIeHne

paccuMTaHo Ha 5-7 MUHYT, IPE3CHTALIMS JKEIaTeIbHa, HO HE 00s3aTelbHA.

1.

B W

© NG

HcTopus nosBieHs] KOMIUIEKCHBIX YHCEIN

[ToHsATHE 0 MHUMBIX M KOMIUIEKCHBIX YHCIIAX.

["'eomeTpruecKkasi HHTEPIPETALUs KOMIJICKCHBIX YHCET.

CrnoxeHue 1 BBIYMTaHNE KOMIUIEKCHBIX YHCEI, 3aJJaHHBIX B alreOpanye-
CKo# (opme.

YMHOKEHNE KOMIUIEKCHBIX YHCeJ, 33/IaHHbIX B airedpandeckoit popme.
JleneHrie KOMIUIEKCHBIX YHCEl, 33JIaHHbIX B alreOpanyeckoi popme.
Tpuronomerpuyeckas GpopMa KOMIUIEKCHOTO YHCIA.

Bo3BenieHne KOMIJIEKCHBIX YHCEIl B CTETICHb.

W3BreyeHne KOpHs N-0i CTENEHU U3 KOMIUIEKCHOTO YKCIIa.

2) KonrpoJibHoe 3a1anune

1. Berameomuts: ) (L+i)° 0) (1— i\/§)6 B) /i
D Y77 " (8—6i)(3+3i) 0 (ET
3i(2-2i) 1+i

2. [IpencTaBuTh Z B TPUTOHOMETPUUYECKOM M MOKA3aTeIbHBIX opmax

a) z=~/2-+/2i 6) z=-1+i/3

3) 3amura aokJaan0B, pedpeparos, HUPC

oCoNOOR~ODE

Tems! noxmanos, pedeparos, HUPC:

Wcropust nosiBiieHus anreOpbl Kak HAyKu

CBs13b MaTEMAaTUKH C IPYTUMU HAyKaMH1

CyILIHOCTh TUHEWHON 3aBUCUMOCTH BEKTOPOB

MaremaTndeckue roJ0BOJIOMKHU U UIPHL: CYLIHOCTD, 3HAYEHUE U BU/BI
Marematudeckas dunocopus ApUCTOTES.

MaremaTuk DUIEp U €r0 HayYHBIE TPYBI.

CyIHOCTh aKCMOMATUYECKOTO METOAA.

JlekapT 1 ero MaTeMaTu4eCKue TPy abl.

. OCHOBHBIE KOHLIETIIIUN MaTEMaTUKH.

10 Pa3BuTHE JIOTUKHU U MBIILJICHUS] HA YPOKaX MaTeMaTUKH.
11.CoBpeMeHHbIE OTKPBITHS B 00JIaCTH MaTEMaTHUKH.

Tema 2. Teopusi npenesion

Kourpouabnas padora

Haiitu npenensl cieayrommx QyHKIuii:
7



3x* —2x* -7 5 i X°> —2X + 4 2 i 2x% +3x-5

1. lim 7 Aim—; > im— >
x>0 3X" +3X+5 x20 2X" +3X°+1 xoo7XT—-2X°+1
_ 4x*+3x+15 N
4. lim > 5. Iimw 6. Iim(«/2x2—x+1—«/2x2+x+1)
x—>-3 X —OX—27 x>3 x> -9 X
C (3x+4Y" ' in(x —
7. lim 8. imSN2X o) fim MOX 0 g &rCsinlx=3)
x>\ 3X+5 x®0  3x chost x>3 X —5X+6

Tema 3. IuddepennnanbHoe ucuucjieHne PyHKIUUM OJHOM JeHCTBUTEILHOM
nepeMeHHOu

YcTHbli onpoc (mpumep)

Kakast QyHKIMS Ha3bIBaeTCs HEMPEPBIBHON Ha OTpe3Ke?

Haiite onpenenenue nponsBonHoi pynkmuu y = f(X) B Touke X, .
3anuiure npaBuio JudPepeHInpoBaHus CI0KHON QYyHKINH.

KaxoB ¢usmueckuii cMpici nponsBogHoi pynkuun Y = f(X) B Touke X,?

o kLR

KakoB reomerpuueckuii cMbIci mpou3BoqHoi GyHkimu Y = f(X) B Touke
X, ? Harmiire ypaBHeHUe KacaTenbHOH K rpaduky ¢pyHkmmu Yy = f(X) B Touxe

(%, T (%))

6 Ha pucynke 29 uzobpaxen rpaduk ¢pyukuun Yy = f(X).

7. a) Kaxoif 3HaK umMeeT mpou3BogHAs 3TON QYHKIIMH B TOUKaX X= 2 U X = 57

8. 6) CymiectBytot i Touku, rjae f¥x)= 07?

Q. B) CylIecTBYIOT JI TOUKH, TJe GyHKIUS He quddepennnpyema?

10. KaxoB reomerpuueckuii cMmbica auddepenimana nepBoro nopsiaka’?

11. 3anumure Gopmyry TpuOIMKEHHOTO BBIYUCICHUS 3HaYeHUST (DYHKIIUH C
nomoieto nuddepenimana.

12. Haiite onpezaenenue Bo3pacraronieit (yosiBaromieit) pyukiuu. Kak Beger
ce0s rpaduk Bo3pacTaronieit (yoriBaromiei) GyHKIuu?

13. CdopmynnpoBaTh HEOOXOAUMOE YCIIOBUE CYIIECTBOBAHUS IKCTPEMYMa.
[TokazaTh Ha MpUMeEpe, YTO ITO YCIOBHE HE SBISETCS JOCTATOUHBIM.

14, CdopMynnpoBaTh JOCTAaTOYHBIE YCIOBUS CYIIECTBOBAHUS SIKCTpEMyMa
GyHKUIUU.

15. BepHo nu yTBepkaeHueE:

16. a) ecnu npousBoaHas (YHKIIUHU MOJIOKUTENbHA, TO (DYHKIIUS BO3PACTaET;

17.  6) ecnu GpyHKUHS BO3PACTAET, TO €€ MPOU3BOAHAS TOJOKUTEIbHA;

18.  B) ecnu npousBoHas GYHKIIUU B TOUKE Xo paBHA HYJIIO, TO Xo — TOUKA IKC-
TpemyMa QyHKIIHIH;

19. ) ecnu xo — TOuKa 3KCTpemyma ¢pynkuum, To f'(x,)=0;

20. 1) ecnu mpousBoAHas GyHKUUU HE oOpamiaeTcs B HyJib, TO PYHKIUS HE
UMEET TOUEK IKCTPEMYMA;



21. ) Kaxnas KpUTHYECKas Touka (PYHKIIUH SIBJISICTCS €€ TOYKON AKCTpeMyma?

22. JlaTh onpesenenre acuMNITOThH rpaduka PyHKITUH.

23. CdopmynupoBaTh AOCTATOYHOE YCIOBUE BBITYKIOCTH (BOTHYTOCTH)
(GyHKIIH.

24, ChopmynupoBaTh HEOOX0IMMOE U JOCTATOYHOE yCIOBUE TOUKH Tepe-
ruba.

25. Kax naiiTn HanbompIiee ¥ HAMMEHbBIIIeEe 3HAYCHUS QYHKIIMN HA OTPE3KE
(T7106aBHBIN MAKCUMYM U TJI00aIbHBIH MUHUMYM)?

26. KakoBa cxema moJyiHOT0 HiccieioBaHus PyHKIUH?

KourpouabHas padora

Haiiti mpou3BoHbIC ClIeAYIOMMX (PYHKITUN:

-6 2 3 7
1. = 2X° + 4x+ 3, .
y YT TR R B
5_ 744 yB. n
y= ox- 7x 5 Z( X 3, y= Zi/x_2+ 4cosx- 3Inx
X
2. y=1- 2x 3. y=tg(- x>+ 5x- 6) 4. y=In*x

__arccosx

X
7. Jiist naHHOW (PYHKIMKM Yy ¥ apryMeHTa Xo BRIYHCIUTH YI(X,): Y= Sin2X.

5. y= 3*arccos x 6.y

8. B xakoii Touke kpuBoit y>= 4x® KkacaTembHas HepreHIMKYISIpHA K IPAMOM
X+ 3y- 1=07?

9. UccnenoBath (GyHKIUIO U IOCTPOUTH €€ Tpaduk: Y = (X2 - 2)2 +1

Tema 4. UnTerpajbHoe HCHHUCICHUE (DYHKIIUM OJJHOM ACCTBUTEIbHOM
nepeMeHHOu

YcrHbli onpoc (mpumep)

1. Jlaiite onpenesenue nepoodpasnoii s dyuknun f (X) Ha nHTEpBane
(a;b).

2. UYrto Ha3pIBaeTCS HEOMPEACICHHBIM HHTETpajIoM OT JaHHou pyukmu? Ka-
KOB T€OMETPUUYECKU CMBICIT HEONPEAECICHHOTO UHTErpaia?

3. Hammcats ¢popmymy: 1) uHTErprpOBaHHS MOJCTAHOBKOMW; 2) MHTETPUPOBA-
HHS 3aMEHOU MIEPEMEHHOM B HEONIPEAEIIEHHOM UHTETpaJe.

4. 3anucath GopMyITy HHTETPUPOBAHUS TIO YACTSAM HEONPEIEICHHOTO NHTE-
rpana. [Ipu kakux ycrmoBusx 3Ta popMysia cripaBeiinBa’?

5. Yto Ha3bIBaeTCS ONMPEACICHHBIM HHTETPAJIOM OT 33JITaHHOM (PYHKIIMM Ha
JAHHOM MPOMEXKYTKE?

6. BrIpa3ute ¢ MOMOIIBIO ONPEIEIEHHOT0 MHTETpaia M0 lb KPUBOIUHEH-
HOU TpAareIyu.



7. Yxaxure popmyny Herotona-JIeiiOHuIIa 11 BBIYUCICHHS ONPEICTISHHOTO
MHTETpaia.

8. [laiiTe ompeneneHre HECOOCTBEHHOTO HHTErpajia ¢ OECKOHEUYHBIMU TIPEIe-
JIAMH.

9. Mlaiite omnpezaeneHne HECOOCTBEHHOTO HHTETpalia OT HEOTPAHUYEHHOU
(GyHKIIH.

10.Kakue HecoOCTBEHHBIE HHTETPAIbl HA3BIBAIOTCS CXOAAIIUMHUCS (pacxomsi-
ITUMHUCST ) ?

11.TTosicHuTe TEOMETPUUECKUN CMBICII HECOOCTBEHHOTO MHTETpaja MepBoro
poaa (BToporo poja).

12.T1o xakum opMyiaM BBIYUCISETCS TUIOMAAb INIOCKON (DUTYpHI B I€KAPTO-
BBIX KOOpJUHATaX?

KounrpoJubHoe 3axanue
HaﬁnHTe HEONPEEIICHHBIE UHTETPAJIBI:

1)j( \/_+2jdx 2) [42=xdx. 3)j—. 4) [sin(9x+7)d

In(3x +5) tg’3x 4-5x2
S)I 3iE dx. 6) jmdx. 7) 9)Ie x dX. 8)len(x+1)dx.

Breraucnure OIIPCACIICHHBIC NHTCTPAJIbI:

1 3 0 .
1) '[(x3—16x+1)dx. 2)’[3 (7x—13)*dx. 3”%)(_9- 4)I(X+1)e’zxdx.
-2 2 e

Tema 5. InddepeHnuanbHoe HCUUCTEHNE (PYHKIIMHU HECKOJIbKUX
NefCTBUTEJIbHBIX NEePEeMEHHBIX

YcTHbli onpoc (mpumep)

1. Yro Ha3biBaeTcs (PyHKIIMEH MHOTUX EPEMEHHbIX ?

2. Uto Ha3pIBaeTCS TPAAUCHTOM (YHKIIMH MHOTHX TIEPEMEHHBIX ?

3. Kak HaiiTu yacTHbIE IPOU3BOAHBIEC BHICIINX MOPSAKOB?

4. KakxoBo HE0OXOUMOE U JOCTATOYHOE YCIOBUE IKCTpeMyMma (yHKITUU
MHOTMX MEPEMEHHBIX ?

KounrpoJuabHoe 3axanue

1) Haiitu obnacte onpeneneHus: GyHKIUU JBYX MEPEMEHHBIX:

Z=y-1+X*+y* +In(4-x* - y?);
2) Haiitn @ g,ecnn Z=X"=3xy -4y’ —X+2y+1;
oX oy
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3) Haiitu muddepennuan pysximu U =X"y° B T. M(X,y) u B T.Mo(2;1);

4) HaiiTi yacTHBIC IPOU3BOAHBIC BTOPOTO MOpPsiiKa PyHKIMU: Z = arctg y
X
o’z 0z
5) Y6enutnbcs, 9TO = ISl Z = In(x2 + y3) :
OXoy  OyoX
6) Haiitu d°z, ecim Z=sinxsiny.

Tema 6. Teopusi psinos

Ycrubii onpoc (mpumep)
1. Yro Ha3biBaetcs pagom? Kakue psaapl Ha3bIBalOTCSA CXOASAIMIUMUCA U PACXO-
ISIIITAMUCS ?
2. KakoB HE0OXOIMMBIH MPU3HAK CXOJUMOCTH psiia?
3. Kakoii mpu3Hak cXOJUMOCTH 3HAKOUEPEAYIOLIUXCSI PSAIOB?
4. Kak onpezensercst paguyc CXOAUMOCTH CTETIEHHOTO psa?

KonTpouabHoe 3ananue

1) Haiitu mepBble MATh WICHOB psaa IO €ro 3aJaHHOMY OOIIEeMy YJICHY:

n
u, =——-o
n+1
. . 1 1 1 1
2) HaiiTi N-it wieH psja 1o ero JaHHBIM MIEPBBIM YICHAM: _5 + g —; + 5 —...
* 2n-1

3) Mccrnenosath CXOMMMOCTB PAJIa, NCTIONB3Ys Npu3HaK Jlanambepa: »
n=1

3n
o (_1) n+1

4) HccrnenoBath CXOIUMOCTb 3HAKOUYCPEIYIOIIUXCS psIa; Z !
n=1

. = (x+2)"
5) HaiiTi mpoOMeKyTOK CXOAMMOCTH CTEIIEHHOTO Psijia: 2—2

n=1

6) Pasnoxuts B psa Makiopena dynkimio: f (X) = >
Tema 7. O0bikHOBeHHBbIE U] PepeHunATIbHbIC YPABHEHUS

YcTHbI onipoc (mpuMep)
[ToaroroBsTE apryMEHTUPOBAHHBIE OTBETHI HA BOPOCHI:
1. Yto Ha3bIBaETCI MHUMOM €IMHUIICH, MHUMBIM YHCJIOM, KOMIUIEKCHBIM ~ YHC-
aom?

11



2. Kak n3o0pakaercsi reoMeTpUYECKH KOMIUIEKCHOE YNCI0?

3. Kakue ypaBHeHus Ha3bIiBaloTCs quddepeHnanTbHbIMU?

4. Yrto Ha3bIBaeTCs OOUIMM U YACTHBIM perieHreM auddepeHInaIsHOro ypaBHe-
HUS?

5. KakoB reoMeTpudeckuii CMbICII OOILIETO U YACTHOTO pPEIIEHUs?

6. Kakue popmsl 3amucu cymiecTByroT it quddepeHInanbHbIX YpaBHEHUH ¢ pas-
JEJSIOIUMUCS TEPEMEHHBIMU?

7. 3anucate ogqHOpOoIHOE MU pepeHaibHOoe ypaBHeHHE | mopsiika.

8. latp onpenenenue nudpepeHnanbHOro ypaBHeHUs N-0ro nopsijika.

9. Jluneiinple onHOpOAHBIE MU (hepeHIIATBHBIE YPAaBHEHUS C IOCTOSHHBIMU KO3 (-
buLMeHTaMHU.

KounrpoJuabHoe 3aganue

1) Hatitu pemenust cienyromux qudepeHnaabHbIX ypaBHECHHIA:

1y =3, y(0)=1
2. y'—yctgx =sin x

3. y'-5y'+6y=0

4. y"+3y'=0

5 y"+2y'+5y=0

6. y"—4y'=0

2) TecrupoBanue (mpumep)
Tema «KommuekcHble uncna. Juddepernmnanbabie ypaBHEHU
1. ApryMeHT KOMIUIEKCHOTO YMClia 2+2i PaBeH ...

1. /3 2. /4 3. n/6 4. 3rn/4
2. ITpousBeneHne KOMIUIEKCHOTO YHC/a z =4 —3iHa CONPSHKEHHOE YHCIO Z PAaBHO

1. 8-6i 2.16-9i 3. 25 4. 5
3. lano nuddepenmanbHoe ypaBHeHHE XY =2y U y
HauvanbHOe ycioBue Y(1) =1. Torma uHTErpasibHas Kpu- y i
Basi, KOTOpasi ONpeIeNsieT pEIIeHUe TOT0 ypaBHEHHS \ 17, /
(puc.2), UMeeT BHL ... : :C'./f/ —
1.B 2. A 3. D 4. C N

4. lano nuddepennuanbHoe ypaBHeHrue y =5-y. Torma ero pemeHnem

SBJSIETCS PYHKIIMS ...
l. y=¢"+5 2. y=e*-5 3. y=e*+5 4. y=e*-5

5. O6muit uaTerpan auddepeHImaIbHOrO ypaBHEHUS d—)zl = XdX UMEeT BUJ
y

1 X x? 1 5
1. - —=—+ C 2. y=—+ C 3.==—+ C 4. -==x*+ C
y 2 y 2 y

12



O whE

6. lano nuneliHoe ogHOpoaHOE nuddhepeHIranbHOe YpaBHEHHE Y +Yy —2y =0,

TOorga €ro O6H_I€€ PEIICHUC UMECT BUL ...

1. Ce™+Ce™ 2.Ce”+Ce” 3. Ce*+Ce" 4. Ce ™ +C.e

Tema 8. MaTpuubl 1 onpeaeJUTe U

1) YcTHbIii onpoc (mpumep)
Uro Takoe MaTpuua, ee 3JEMEHTHI, TOPSIOK?
Uro Ha3bIBAETCS ONPEEIUTEIIEM MATPULIBI?
Kak Beruucnsarorcs onpeaenurenu 1-ro, 2-ro u 3-ro nopsaka?
[IepeuncinuTh CBOKMCTBA OMIPEICITUTEIICH.
B uem cyth MeTona ['aycca BBIYMCIEHUS ONIPEAETUTENS ?

NuauBuayanbHoe nomamHee 3aganue (U/13)

3 1 2 2
1. Haiitu mpousBenenue matpugt A-B: A={-1 1 -1luB=| 3
2 -4 1 -3

2. Haiitu maTpuily oOpaTHYIO TaHHOM U C/IeNaTh MPOBEpKy A =

2
1 2 3
3. Beoruncnuts onpenenurens 1 0 1| tpems ciocobamu.
3-1-1

Tema 9. CucreMbl JTMHEHHBIX YPABHEHUH

YcrHblii onpoc (mpuMep)

1) Kak 3anmuchIBacTCs CUCTEMa JIMHEHHBIX YPaBHCHHI B Pa3BEPHYTOM U BEK-

TOPHO-MaTpUYHOHN hopme?

2) Kakue crcTeMbl Ha3bIBalOTCS COBMECTHBIMU M HECOBMECTHBIMHU?

3) Kak ¢ oMoIIpio 3J1eMeHTapHbBIX Peo0pa3oBaHuil ONPEACTUTh PAHT MaT-

pUILIbI?
4) 3anucats Gopmyisl Kpamepa pemenus CJIAY.
5) Ausroputm metona ["aycca.

NuauBunyanbHoe nomamHee 3aaanue (U3)

3amanue Nel. PemuTh cucTteMy JIMHEWHBIX YpaBHEHU:
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a) no npasuity Kpamepa
0) c moMoIbI0 0OPAaTHOW MaTPHIIBI
B) MetoqoM ["aycca
2X, + X, + X, =2
X +3X, + X, =95
X, + X, +5X; =—7
3anmanue No2. WccrnenoBaTh COBMECTHOCTh M HAMTH OOIIIee PEIICHNE CUCTEMBI.
X, +3X, + 9%, —2X, =3
X, +9%X, —9%, +8x, =1
oX, +18xX, +4X, +5X, =12
3amanne Ne3. Haiitu oO1iee pelieHne OAHOPOIHON CUCTEMBI YPaBHEHU.
X, —2X, =X, + X, =0
3X, —4X, —4X;— X, =0
5X, —8X, =6X; + X, =0

X, +2X;+3%, =0

Tema 10. BekTopbl H JeiicTBUA ¢ HUMU

YcTHbI onpoc (mpuMep)
[ToaroroBsTe apryMeHTUPOBAHHBIE OTBETHI HA BOMPOCHI:
1) Yto Takoe BEKTOp, Kak OH H300paKkaeTcsi ¥ 0003HaYaeTCs?
2) Kak BBIMOJHSETCS CII0KCHHUE U BEIUMTAHUE BEKTOPOB B KOOPIMHATAX ?
3) Kak HaXOauUTCs yroyl MeXIy BeKTOpaMu?
4) Kakue OCHOBHBIC 3a/1a4H PEHIAIOTCS C TIOMOIIBIO CKAISIPHOTO YMHOKCHUS?

NuauBuayaabHoe nomamnee 3aganue (M/13)

BAPUAHT 1.

1. JlaHbl BEKTOpHI 8 U b. [Toctpouts a+ 26, 23— 3D.

2. 3ananbl BekTophl a (2, 3, 0), 6(0,—3,— 2), 6(1, 1,—1). Hatitn nmuny &, xo-
opAMHATH BeKTOpoB &+ 2D —3C u |d+ 2C], opr BekTopa 4.

3. MoseT 1 BEKTOp COCTaBIATh C KOOPIMHATHBIMU OCSIMH YTJIbI
a=45", =60, y=120"7

4. EnuHu4YHbBIC BEKTOpA &, b 1 € COCTAaBISIOT ¢ OChIO d COOTBETCTBEHHO YIJIbI

713, 714 u z. Haiitn npoekuuto Ha ock d Bexropa 3d -+ 2b +C.
5. Jlausl Touku A (-1, 5, -10), B (5, -7, 8), C (2,8, -7) u D (5, -4, 2). IIpose-
puTh, uTo Bektopsl AB 1 CD  KoMHeapHble.
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6. Janmo: a (2, 1,0), b (1,-1,2), c(1,-15, 20), 5(3, 7, -7). Haiitu pasznoxe-
HHe BekTopa € 1o Gasucy &, b, d.

Tema 11. AHasIUTHYECKASI TeOMETPHUS HA MJIOCKOCTH

YcTHbli onpoc (mpumep)
1) Kakue cyIecTBYIOT CIOCOOBI 33 JaHHs TPSIMBIX ?
2) CdhopmyupoBath YCIOBHS MApAIICTBHOCTU M MEPICHIUKYISIPHOCTH TPSMBIX.
3) Kak omnpenenuTth pacCTOSHUE OT TOYKHU JO MPAMO?
4) Yto HaA3BIBACTCS IUIATICOM?
5) Kakoii Bug uMeeT 001iee ¥ KaHOHUIECKOE ypaBHEHUE THITEPOOITHI?
6) Uro Ha3bIBaeTCs mapaboIIo?
7) B xakoMm ciyyae oOmiee ypaBHEHHE UIOCKOCTH HAa3bIBACTCSI MOJIHBIM (HE-
TIOJTHBIM)?
8) UTo NOHMUMAIOT MO/ YTIIOM MEXIY TUIOCKOCTSIMHE?

NuauBuayaabHoe nomamnee 3aganue (M/13)
Bapuanm 1.

X—2 +5 Z

1. Haiitu paccrosuue ot Touku A(7; 1; 1) no npssmoi 1 Sy > = >

2. Hanucatb ypaBHeHHE IIJIOCKOCTH, MPOXOALICH uepe3 cepeArHy oTpe3ka A5,
nepreHanKysapHo otpe3ky AB, eciu A (0; -1; 2), B(-4; 1; 2).

3. IlocTpouts MIOCKOCTh, YKa3aThb HOPMaJlb, 3alIMCaTh YPaBHEHUS JIMHUM repece-

YEHUS TUIOCKOCTH ¢ KOOPAUHATHBIMH IJIOCKOCTSIMHU:
a) 2x-3y+12z-12=0; b) 3y—-4=0.

4. CocTaBUTh ypaBHEHHE OKPYKHOCTHU, Tpoxoadiei yepe3 Touky O(0; 0) u ume-
IOLLeH LEHTp B BeplunHe mapadonsl Yy =3(x—4).

5. CocTaBuTh KAHOHUYECKOE YPABHEHHUE IMIEPOOJIbl, €CIIN AEHCTBUTEIbHAS OTY-
och paBHa 13, a skcuieHTpucuTeT paBeH 14/13.

TecTupoBanue (mpumep)
Tema «OCHOBBI TMHEHHON aNreOpbl U AHATTUTUYECKON TE€OMETPUI

1. Touka M — cepenuna ctoponsl AB tpeyronbauka ABC. Torga BekTop CM

BbIpakaeTcs uepe3 BekTopel AB u BC:

1. %E+B_c’ 2.%@4&5 3._%@’_&5 4, %E—ﬁ:’

2. Haiijure nmny Bektopa a-—b, ecmm a=-i+2j+K, b=(-2,2,-1).

1. 3 2. 3 3.5 4.5

3. Paccrosinue Mexmay Toukamu A(1;2) u B(k;—Z) paBHO 5 pu K paBHOM ...

15



1)
2)

4)
5)

6)
7)

1) 1 2) 10 3) 4 4) 6
4. Ecom d-b = 2\/5, \a\ =0,5u ‘6‘ =8, Toraa yroia Mexay BEKTOpaMu

dub paBeH ...

1) 3z/4 2) 0 3) 713 4) nl4
5. YkaxuTe COOTBETCTBHE MEXTy KPUBBIMU BTOPOTO MOPSIJIKA U UX YPABHCHUSMHU:
1) (x+6) +(y—2)" =64 2) x°+4y=16
2 4y X _y
3) X +4y =4 4) ——=—=1
) y ) 59
1) smmunc  2) runepboiia 3) OKpYHOCTb 4) mapabona
- 1
6. Econ A:[ ; ZJ, B= [2} , Torma matpuria C = A-B umeert Buf ...
0 8 1
1) (1 8 2 3 4
X+2y=4
7. Ecmu X, y,— pemenne CJIAY , TO X, MOXET OIpPENENATLCSA T10
2x-5y=1
dbopmyie...
1 4 ‘ 2 4‘ 1 2 4 2
2 1 -5 1 2-5 1-5
1) Xy =1—F= 2) Xy="—07 3) X,=1—2 4) X, =t—0=
) % 1 2 ) % 1 2 ) %o 4 2 ) %o 1 2
2-5 2-5 1-5 2-5

NupuBuayaabHoe pacyeTHOe 3aqaHue (mpumep)
Tema «IIpsimas Ha IIIOCKOCTM.

Jlansl koopauHaThl BepinH Tpeyroiasauka ABC: A(4; 3), B(16; -6), C(20; 16).
Haiiru:
JUIMHY CTOPOHBI AB;
ypaBHeHusi ctopoH AB 1 BC u ux yrioBbie K03(p(ULIHUEHTHI;
yroJ B B pagranax ¢ TOYHOCTBIO 10 JBYX 3HAKOB;
ypaBHeHue BbicoThl CD u ee muny;
ypaBHeHue meauanbl AE u koopanHaTel ToukH K nepeceuenunst 310l MEIHaHbI €
BeicoTor CD;
ypaBHEHHE NpsIMOi, mpoxoasiieil uepe3 Touky K napamiensHo cropone AB;
KOOPJMHATHI TOYKA M, pacroI0K€HHOH CUMMETPUYHO TOUKE A OTHOCUTEIBHO
npsimoit CD.

IMPHUJIOKEHUE 1
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UTOI'OBBIA TECT

Bapuant 1
1. Touka M — cepeauna croponsl AB tpeyronsanka ABC. Torna Bekrop CM  Bripaxkaercs ue-

pes Bextopel AB u BC:
BapuaHTbl 0TBETOB:

1) ZAB+BC; 2) ~L1AB+BC; 3) -=AB-BC; 2 L1AB-BC.
2 2 2 2
-2 11
2. Ompenenurens | 3 2 1| paBeH...
010
BapuaHTbl 0TBETOB:
1) -1; 2)5; 3) 1, 4) -5.

3. Ecm d-b =242, |§| =0,5u ‘6‘ =8, Torna yron Mexy BekTopamn & u b pasern ...

BapuaHTbl 0TBETOB:
1) 37 /4, 2) 0; 3) 713; 4 rl4.
4. Panuyc OKpyKHOCTH, 3aJaHHOI ypaBHeHHEM X + Yy’ —2X+4y—20=0,
paBeH ...
BapuaHThl 0TBETOB:
1) 5 2) 4 3)2; 4) 3.

5. ®ynxmus f (X) Ha3bIBAETCS HETPEPHIBHOM B TOUKE X »ecu...

1) oHa HeOTpHULATEIBHAS X MOHOTOHHAS; 2) AX—>0 mpu Ay —0;

3) lim (X) =f (X0 ); 4) HeT npaBUIIBLHOTO OTBETA.

X—>Xg
6. Haiinute BelpaskeHUEe [UIs BEIYUCIEHUS TPUpAILEHUs (PyHKIUH.
1) dx; 2) y'dx; 3) y(x + Ax) — y(x); @Emﬂ

x—-0 Ax'

7. Halinute npon3BOIHYIO (QYHKIMH Y = _2x .

+2
4x+ 4 4x 4 4
1) yy=——; 2) Y =———,; )Y =———; 4) y'=—
)Y (x+2)2 )Y (x+2)2 )Y (x+2)2 )Y (x+2)2

8. Crenaiite KOpPEKTHBIH BBIOOD 1s OV MTPH UHTETPUPOBAHMH 110 YACTSIM HEONPEACIEHHOTO HH-
terpana [ P(x)Inx dx (P — nomnom).

1) P(x)dx; 2) dx; 3) In(x) dx; 4) P(x)Inxdx.
9. HeomnpeneneHHslil HHTErpal I\/sin X COS XdX paBeH...

3
1) (COS X)A +C; 2) He cymecTByer;  3) %(Sin X)% ; 4) %(Sin X)% +cC.
10. O6mwmit maTEerpan TudhepeHINaTFHOTO YPaBHEHUS d—)zl = XdX WMeeT BHL ...
y

2 2 2
1)_£:X_+ C: z)y:X_+ C: 3)£:X—+ C; 4)—1=x2+ C.
y 2 2 y 2 y

Bapuaunrt_2.
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1. Haiizure mmny Bektopa a—b,ecmn a=—-i+2)+K, b= (-2,2,-1).
BapuaHTbI 0TBETOB:

D 3; 2) 3 3) 5; 5.
2. Jlnuna otpeska, orcexaemoro npsimoii 2X +3Y —6 =0 una ocu Oy, pasna ...

BapuaHThl 0TBETOB:
1) 4; 2) 3; 3) 2 4) 5.

-1 1
0 4

BapuaHThl 0TBETOB:

(L 8); 2) @ 3) @

4. ApryMeHT KOMILJICKCHOTO Yuciia 2+ 2 i paBeH ...
1) n/3; 2) /4, 3) n/6; 4) 3n/4.

1
3. Ecium Az( j , B= (2} , Torna matpuna C = A- B umeer Bug ...

(o)

5. Hailigute HempaBmiibHOE yTBEPKICHHE, Kacatoleecs: Mpou3BoaHon ¢GyHKuuu. [Ipon3Boanas:
1) oT myTH, IPOWICHHOTO TEIOM, €CTh MTHOBEHHAsI CKOPOCTh TEJa;
2) paBHa Mpejeay OTHOIICHHS NpupalieHus GYHKIUH K IPUPAIICHUIO apryMeHTa Ipu
CTPEMIICHHH apryMEHTa K HYJIIO;
3) MOJOKUTEIbHA ISl MOHOTOHHO BO3pacTarolieil pyHKIuu;

6. Ipoussoanas pyukuun Y =1Qg5X pasna...

1) 5ctg5x ; 2) 5/cos’5x; 3)1/5c0s°5x;  4) 1/cos*5x.
7. Jlns xakoit pyHkimy Touka x = 0 He sSBJISETCS KPUTUUECKOM TOYKOI IepBoro poaa?

1) y=x3; 2)y=%; 3) y=Inx; 4) y=tgx.
dx
8. VkaxwuTe nepBoobpasnyro mis [ G

1) slnlx?+a?|+C; 2) Inlx+al+C; 3)———+C; 4 Inlx+al+-—+C.

9. Henynesas dynxius Y = f (X) sBnsercs yetnoit a otpeske [-2, 2]. Toraa uuTerpan
2

j f(x)dx paseH ...

-2

2 1 1
) 2[f)d; 2 4[fd; )0 ESRTOLS
0 0 4 0
10. {ano nuHElHOE oHOpOAHOE MU depeHanbHoe ypaBaenue y' +y' —2y =0, Torma ero

06H_ICC peIICHUC NMECT BUL ...
1) Ce™+Ce™; 2)Ce*+Ce™; 3) Ce”+Ce*; 4) Ce ™ +C.e*.
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OTtBeTbl

5 10
B1 3 1
B2 2 4
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