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1. Kputepuu u cpecTBa OLEHUBAHUS KOMIIETEHIMA U MHAMKATOPOB UX JOCTHKeHHUsI, (DOPMUPYEMBIX TUCHUILIHHON (MOIy1eM)

Pe3yabTaTsl 00y4yeHHs 1O TUCHUTLUIHHE (MOTYJIIO)

Kon u
Ouenovnble
KOH " HAaMMCHOBaHUE OHeHO‘lH])Ie (I:I e1cTBA
HAUMEHOBAHME HHIMKATOpPa(0B) CpPeACTBA TEKYLIero P .
KOMIICTCHIINU MPOMEKYTOYHOU
JAOCTUKEHHS 3namo Ymems Braoemo KOHTPOJIsI
arTreCcranmmu
KOMIIETCHIIUH
OIIK-1. N JT-20rk-1 TEOPETUYECKHE OCHOBBI pemarb METO/IaMH JINHEHHOM 1 - TUTIOBBIC 3aaHus | Pe3ynbTarhl
Crocoben «Pemmaer... 3a1a4u ¢ | THHEHHOW U BEKTOPHOM CTaH/apTHbIE BEKTOPHOH anreop, 110 BapuaHTaM JyIsl TEKYILETO
pHUMCHATE TIPUMCHCHHCM. .. anreOp, aHATUTUYIECKON npoecCHoHalb- | aHAJTMTHYECKON NreOMETPUHU | BBIMOJHCHHS KOHTPOJIA,
CCTCCTBCHHOHAYYH MCTOO0B
TE€OMETPHUH U HBIC 331a4M C ¥ MaTeMaTU4YEeCKOTro KOHTPOJIBHBIX U 9K3aMEHaIMOH-
bIC U MaTEMAaTHYCCKOI'O
OGIICHIIKEHEHBIE | AHATH3A 1 MaTeMaTHYECKOTO PUMEHCHUEM aHaJn3a, TCOPUH PSIOB U pacyeTHo- HbIC OUJICTHI
3HAHMUSI, METOIBI MOJIETHPOBaHHUS aHanu3a, TEOPUH PSIAOB U | METOJIOB ONEpPalOHHOIO rpaguyeckux padoT
MaTeMaTH4eCcKOro OIIEPALIMOHHOTO MaTEeMaTHYECKOTO | UCYHCIEHUS, METOAaMHU
aHamsa n WCYHCIICHUS B 00bEME, aHam3a u MOCTPOSHHS
MOJECJIMpOBaHUA, o
HE00XO0AUMOM ISt MOJICTTUPOBAHUS. | MaTeMaTH4YEeCKONH MOJIEIH
TCOPETUYCCKOI'O 1
KCTIEPUMEHTATHH BJIaJICHUS] OCHOBHBIMHU THUIIOBBIX

OTO HCCJICIOBAHUS
B Ipo(hecCHOHAIIb-
HOH JIeSITeIbHOCTH

IIOHATHUAMHU U METOJaMH
MaAaTEMaTHYCCKOIro aHajln3a
U MOJCINPOBAHUA

npodeccuoHaNBHBIX 3a7a4
U COJEepKaTEIbHON
WHTEPIPETALNH
MMOJIYUYCHHBIX PE3YJIbTATOB,
HaBBIKAMH TEOPETUYECKOTO
" SKCIIEPUMEHTAJIBHOI'O
HCCIIeIOBaHUS OOHEKTOB
npodecCuoHaATBHON
JIeSTEITbHOCTH.




2. Ouenka ypoBHsi cGOPMHUPOBAHHOCTH KOMIIETEeHIUI (MHIMKATOPOB UX JIOCTHKEHH)

IToxa3zarenn IIIkana 1 KPUTEPHHU OLICHKH YPOBHS c)OPMHPOBAHHOCTH KOMIIETEHIN I (MHIUKATOPOB MX IOCTH/KEHHUS)
OLlCHUBAHUS
KOMIIeTeHI Ui Husxke moporosoro IToporossrii IIpoaBuHYTHII Boicoxmnii
(MHIUKATOPOB («neyoosremeopumenvhoy) («yoosernemsopumenvroy) («xopowior) («omauunoy)
HX JTOCTHKEHHUS)
IHosnnora YPOBEHBb 3HAHUI HUXKE MuHuMaJbHO NOIyCTUMBIA YPOBEHb YpoBeHb 3HaHHH B 00bEME, YpoBeHb 3HaHUil B 00BEME,
3HAHUH MHHUMAJIBbHBIX TPEOOBAHHUH. 3HAHU. COOTBETCTBYIOLIEM IPOTPaMMe COOTBETCTBYIOIIEM [TPOTrPAMME
Wmenu mecTo TpyObIe OMNOKH. Jonymens! He rpyOble OIHOKH. MOJATOTOBKH. MOJTOTOBKH.
JonynieHsl HEKOTOPbIE MOTPENIHOCTH.
Hanuune IIpu BEINOIHEHNH CTAaHAAPTHBIX ITponeMOHCTPUPOBaHBI OCHOBHEIE IIponemoncTpupoBaHsl Bce OCHOBHBIE | I[IpoeMOHCTpUpPOBaHbI BCE OCHOBHBIE
yMeHHit 3alaHUH HE MPOJAEMOHCTPUPOBAHBl | YMEHHS. YMEHHUSL. YMEHHUSL.
OCHOBHBIE YMEHHSI. BrINoaHEHBI TUNIOBBIE 331aHUS C HE BeInonHeHs! Bce OCHOBHBIE 3a/1aHUS C BrInonaHeHsI Bce OCHOBHBIE U
Wwmenu mecto rpyObIe ONIHOKH. rpyOBIMHU OIIHMOKAMH. HEKOTOPBIMU MOTPEITHOCTSIMH. JIOTIOJTHUTENBHBIC 3aaHus 0€3 OIUOOK U
BrlnosiHEHBI BCE 3ajaHus, HO HE B BainosiHeHsl Bee 3a1aHUs B IIOJHOM MOTPEIIHOCTEH.
MOJTHOM 00beMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOPBIC C HEOUSTaMHU. | 3aJaHUs BBIOJHCHBI B IOJIHOM 00beMe
MOSICHEHMS], HETIOJIHBIE BBIBOJIBI) 6e3 HeI0UETOB.
Hannune IIpu BBINIOJIHEHUY CTaHJAPTHBIX Hmeercss MUHUMaNbHBIN HAOOp [IponemoHcTpUpOBaHbI 0a30BbIE IIponeMoHCTpUPOBaHBI BCE OCHOBHBIE
HABBIKOB 3aJlaHUH He MTPOAEMOHCTPHUPOBAHB! | HABBIKOB JUISI BBITOJTHEHHS HaBBIKY TIPU BBITIOJTHEHUHT YMEHHS.

(BaaaeHNe ONBITOM)

6a30BbIC HABBIKH.
Hwmenun mecto rpyObIe OMIHOKH.

CTaHIApTHBIX 3a):[aH1/1171 C HCKOTOPBIMHU
HEA0UYCTaMU.

CTaHJAAPTHBIX SaHaHHﬁ C HCKOTOPBIMH
HCJO0YCTaMHU.

BrInoHeHs! Bce OCHOBHBIE
JIOTIOJTHUTENBHBIC 3aJaHus 0e3 OIHOOK 1
MOTPEIHOCTEH.

IIponeMoHCTpUpPOBaH TBOPUYECKUI
TIOJIXOJ] K PEIICHHUIO HECTaHJaPTHBIX
3a1ad.

Xapakrepucruka
copmupoBaHHOCTH
KOMIIeTeHIIUH

Komnerenmyn pakTHIecKu He
c(OpMHUPOBAHHI.

Nmeronuxcs 3HaHUN, YMEHUH,
HABBIKOB HEJIOCTATOYHO JIJISI
pENIeHUs TPAKTUIECKUX
(mpodeccuoHanbHBIX) 3a1a4.

W

3adyeTHOe KOJMYEeCTBO OaIoB HE
HaOpaHO COTJIacHO
YCTaHOBJICHHOMY JMAIa30Hy

CdopMupoBaHHOCT KOMIIETEHITHIA
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeronuxcst 3HaHUM, YMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO /IS
pemeHns MPaKTHIECKUX
(mpodeccruoHaBHBIX) 3a7a4.

N
Ha6paH0 3a4€THOE KOJHUYECTBO OallIOB
COTJIACHO YCTAHOBJICHHOMY AWAIIa30HY

CchopMupoBaHHOCTH KOMITETCHIIAH B
LIEJIOM COOTBETCTBYET TPEOOBAHHSM.
Mmeromuxcst 3HaHUM, YMEHUH,
HAaBBIKOB JIOCTaTOYHO JIJISI PEIICHHS
CTaHIAPTHBIX IPO(PECCHOHATBHBIX
3a1a4.

N
Ha6paH0 3a4€THOE KOJUYECTBO OAILIIOB
COIJIACHO YCTAHOBJICHHOMY AMANa30HY

ChopMupoBaHHOCTH KOMITETCHITHI
MOJIHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Hmeromuxcst 3HaHUM, yMEHUM, HaBBIKOB
B IMOJTHOM Mepe JOCTATOYHO JJIs
PENICHHUs CIOXKHBIX, B TOM YHCIIE
HECTaHIaPTHBIX, MPO(heCcCHOHATLHBIX
3a/1a4.

NI

Habpano 3a4eTHOE KOJIHYECTBO OAIIIOB
COIJIACHO YCTAHOBJIEHHOMY JHMAaNa3oHy




3. Kputepum u 1mikajia oneHUBAHUS 3aJaHUI TEKYIIEr0 KOHTPOJIs

3.1 Kpurepuu ¥ KOHTPOJIBHBIX OLIEHUBAHUS 3aJaHUM KOHTPOIBHEIX padoT.

[lepeyeHb KOHTPOJIBHBIX 3aJaHUM, PEKOMEHAAIMHU MO BBINOJIHEHUIO MPEACTABICHBI B
METOJMYECKUX MaTepHajiax MO OCBOCHMIO JUCHUIUIMHBI (MOIYJsl) U B JIEKTPOHHOM Kypce B
OUOC MAY.

B ®OC Bxit04eH TUMIOBOK BapUaHT KOHTPOJIBHBIX pa0oT.

Koumpoavuasa paboma «llpeden, HenpepvieHOCmb U NPOU3600HASA (DYHKUUL 0OHOU NEePEMEHHOUY

3a0aua 1 (4 6anna) BeraucauTh MpeIeIib:

C 3x2_4x—4 _1-cos3x . x—2x"+6x° -5-
11 lim——; 12.“m———Tj——;lﬁ.hm—————————;L4|inrj§72—£
x>2 X% —2x x=0 aresin® 4x x>0 24+ 3x% —X° xo3  X°=9

3aoaua 2 (2 6anna) VccnenoBaTh Ha HEMPEPBIBHOCTh U TIOCTPOUTH Ipaduk HYHKITUH:

2x-1, x<-1
y=4x" -4, -1<x<1.
2, x=1
4—x?
3aoaua 3 (1 6ann) VccnenoBarh Ha HEMIPEPHIBHOCTD: Y = 5 :
+ X

3a0aua 4 (1 6arn) Chopmynupyiite onpeieeHne YKa3aHHOTO MOHATHS (€CJIH 3TO BO3MOYKHO,
CCIIaTe WILTIOCTPAIUIO): onpedeineHue npoussoonou yukyuu y = f(x) 6 mouxe.

3aoaua 5 (4 6anna) Beraucnuth NPOU3BOIHYIO QYHKIINU:

Sinfax —2x) 2x —1)°

1) y:£+i+x3_7xz_2; 2) y =g/sin 3x2 — 2y ’3) y:( - ) ’4) y:(zx_s)cosx.

x o Jxe sin5x

3a0aua 6 (1 6ann) Beruncianre IpoU3BOHYIO YKa3aHHOTO MOpsaka: Y = e’ y” -?.

. sinSx—x’

3aoaua 7 (1 6ann) Beraucnute npees, KCHONb3ys MpaBuio JlonuTais: llné P
x— X - gx

Konmponvnas pa60ma ((ﬂu@(ﬁ@p@l—luudﬂbl—l0€ ucuucierue d)VHKuuZZ HECKOJIbKUX NEPEMEHHbLX )

3aoaua 1 (4 6anna) Haiitu obnacts onpeneneHust GyHKIMU U TIOCTPOUTH ee:

z=x*+4y* 16 +log, (y-1).

. 0z 0z
3aodaua 2 (8 6annos) HaiiT yacTHBIE NMPOU3BOAHBIE 3 M 5y

3 1
1) , - 3: 2) xy’z—tg(yz2)+=-y?*+5z=0
) 2 o ctg /X ) Xxy“z—tg(yz) Y

2

u
3aoaua 3 (4 6anna) Haiitu F s GysKImu U = cos® (X +5y).
X

3aoaua 4 (4 6anna) VccnenoBath Ha CTAMOHAPHBIC TOYKU M AKCTPEMYM (YHKITHIO
z=3x"-2xy—)y°+4y—-2
4



Koumpoavuas paboma «Paodwvly

3aoanue 1 (6 6amnoB)
HccenenoBath CXOAUMOCTD YMCIOBBIX PSIIOB:
“ n’ 1 1 1
1) n“+4 ;
n=1 (Zn)l

z 1
2) + .. 3 D (Yt ———.
2J2 55 88 = n2+sin21n

3aoanue 2 (3 6anna)
S (=D (x+2)

Hatitu obOmacts CXOAUMOCTH U 0011aCcTh PACXOAUMOCTH CTCIICHHOTI'O psAjia: z .
= (n+2)-In(n+2)

3aoanue 3 (4 6anna)

Pasnoxute Qyskumio f(x) B pang Teinopa B OKPECTHOCTH TOYKM X,, yKa3aTb 00JacTb

CXOOAUMOCTH:

1) f(x)=5T1X, X, =2 2) f(x) = 416+ x, % =0.

3aoanue 4 (4 6anna)

X

1) CocraButh paznoxenue ¢GyHkiuu F(X)= J arctg2x dx B psm MakmopeHa (KCIIOJIB30BaTh
0

CTaHJAPTHBIC PA3JIOKECHUS U CBOMCTBA CTCIICHHBIX PSJIOB);

2) uCnoyb3ys COCTaBlIeHHOE pasiioxkeHue GyHKkuuu F(X), BBIYMCIUTH MPUOIMKEHHOE 3HAYCHUE
01

HHTErpaia J. arctg 2x dx c ToyHocThio £ =107,
0

3aoanue 5 (4 6amna)
o0

W3BeCTHO, YTO CTETIEHHOM PsiT Z a, - (x—4)" cxomurcs B Touke X = 2. Ha ocHOBaHHMH 3TOTO
n=0

dakTa W TEOPUU CTEHCHHBIX PSJIOB clenaiite BBIBOJ O CIPAaBEMIUBOCTH KaXIOTO W3

MPUBEICHHBIX HUXKE YTBEPXKICHUM U apryMEHTUPYWTE €ro: BepHO (+), HEBEpHO (-) MJIU MOKET
OBITH KaK BEpHO, TaK U HEBEPHO (?):

1) »ToT psaz cxomuTcs B Touke X =4
2) OTOT psz cXomuTcs B Touke X =0
3) 9TOT s CXOMUTCS AGCOMIOTHO B TOUKEe X = 3 ;

4) »TOT psAa pacxomuTcs B Touke X =1;

5) pamuyc cXOIMMOCTH 3TOTO psijia MEHBbIIIE 2;

6) cymma psiia sBiseTcs HenpepbhlBHON QyHKIMEH S(X) B HEKOTOPOH OKPECTHOCTH
Toukn X =9D.

O1eHKa KaKkaoro

3apaHusi / MPOLEHT Kpurepuu oneHuBaHus
BBINOJIHEHUSI 32 JaHHSI
Omauuno [ 91-100 3amaHWe BBIIOJIHEHO TOJIHOCTHIO ¥ TPABWIBHO. BO3MOXHBI HEKOTOpHIE
HE3HAYHUTENIbHbIC U3BSHBI 110 O(POPMIICHHIO.
Xopowo 181-90 3amaHue BBIONHEHO IMOJHOCTBIO, HO HET JOCTaTOYHOTO OOOCHOBAHHUS WIH TIPH
BEPHOM DpEIICHWW JIONyIIeHa He3HauuTeNbHas OmMOKa, He BIMAONIAs Ha
NPaBWIBHYIO  TIOCIIEIOBATENbHOCTh  paccykaeHuid.  Bce  tpeboBanms,

TIpeAbsIBIIsieMble K paboTe, BBINOIHEHBI.

Yooenemeopumensno | Ilpn pemeHny 3aganust JONMyIIEHbl TIpyOble ommMOKy W (Win) HegoueTsl. OHaKo
/61-80 oOydaromuiics JEeMOHCTPHPYET BIIaJICHHE OCHOBHBIMHM 0Oa30BBIMH YMEHHUSIMU MO

IIpOBEPsIEMON TeMe.




Heyoosiemeopumenvro | 3anaHue BHIIOIHEHO CO 3HAYUTEIHFHBIM KOJIMYECTBOM OIIMOOK HA HU3KOM YPOBHE.
/ menee 60 npouyenmoe | Muormne TpeOOBaHU, IPEIbIBISEMBIC K 3aJaHHIO, HE BHITIOTHEHBI.

Wi

3ajiaHue He BBIMOJIHEHO.

CymMMapHOE KOJIMYECTBO 0ayUIOB 32 pabOTy HAXOAUTCS CYMMHUPOBAHUEM MAaKCHMAIILHOTO
OaJia 3a KaXkJ10€ 3a/1aHre, YMHOKEHHOE Ha ITPOLIEHT €T0 BBIITOJIHEHUS.

3.2 Kpurepuu ¥ mkasia olleHUBAaHUS 3aJlaHui pacueTHO-rpaduyeckux pador (PI'P)

[lepeyeHb KOHTPOJIBHBIX 3aJaHUM, PEKOMEHAAIMU MO BBINOJIHEHUIO MPEACTABICHBI B
METOJMYECKMX MaTepHajax 10 OCBOSHUIO TUCIHIUIMHBI (MOAYJIA) U B 3JEKTPOHHOM Kypce B
OUOC MAY.

B ®OC BkIt0YEH TUMOBOM BapUaHT KOHTPOJIBHOTO 33/IaHUSI.

Pacuemno-2pacuueckas paboma Nel «Bsedenue 8 mamemamuieckuil aHaiusy

3aoanue 1 (4 6amna). Jlana cucrema Tpex JIMHENHHBIX aJlreOpandyeckux ypaBHEHUH C TpeMst

HCHU3BCCTHBIMMU.
=3X, + X, +X; =-9
3X, —2X; =5
2X, — X, —5X; = =2
Tpebyercs:

1) 3ammcarh cUCTEMY B MAaTPUYHOM BHUJIC;

2) HaiiTu pelieHue cucTeMsbl ¢ momolnsio Gopmyn Kpamepa;
3) peumuTh CUCTEMY MPH MOMOIIHM 00PATHON MaTPHIIBL;

4) pemnTh cucteMy MeroaoM [aycca.

3aoanue 2 (4 6anna). JlaHbl KOOPAWHATHI TPEX BEKTOPOB

5={6:3-2), b=1{3-2:6), c={0;1—2} usexrop d =2d—b+3C.
Tpebyercs:
1) BBMHCIUTB OPT BEKTOpa 4 ;

2) mposepuTh KoLTHHEapHOCTH BekTopa U Bextopy D ;

3) HaiiTH yron ¢ Mexay BekTopamu a u b ;

-

4) BHIYUCIHUTH IPOEKIHIO BEKTOpa C Ha HampaBieHue BexTopa b ;

5) BBIYUCIIUTD IUIOMAAb TPECYTI'OJIbHUKA, IOCTPOCHHOI'O HAa BEKTOpPAX du b ;
6) BBIYUCIIUTH 00BEM Mnapajiejicnmicaa, IOCTPOCHHOI'0 Ha BEKTOpax é:, b y (_f .

3aoanue 3 (4 6anna). Jlanbl KOOpAMHATHI BepIIUH TpeyronbHuka ABC:
A(2;2), B(—4:3),C(5;-3).
Tpebyercs:
1) BBUMCIUTH AMHY cTOpoHBI BC;
2) COCTaBUTh ypaBHEHHE CTOpOHbI BC;
3) HaiiTH BHYTPEHHHIA YroJI TPEYroJbHUKA MTPH BepIiinHe B;
4) cocTaBuUTh ypaBHEeHHUE BbICOThI AK, MpOBEICHHOM U3 BEPIIUHBI A M HAWTH €€ [UINHY;
5) HalTH JUIMHY U ypaBHEHHE cpenHeil inann PQ, mapamiensHoii cropone BC;

6) CACJIaTh YCPTCIK B CUCTCME KOOPAHUHAT.
6



3aoanue 4 (3 Gamna). [lpuBecTH K KaHOHHMYECKOMY BUAY YpaBHEHHME KPUBOM, ONpEIenuTh e

THUI U OCHOBHBIE XapaKTEPUCTUKU; IOCTPOUTH 3TY KPUBYIO B cUCTeMe KoopauHat XOV:
16x° —y® +48x+2y—142=0.

3aoanue 5 (4 6anna). Jlanbl KoopMHATHI TOYEK — BepiuH nmupamuasl ABCD:
A(1;3;6), B(2;2;1), C(-1;0; 1), D(-4; 6;-3).

TpeOyercs:

1) BeUHCIUTH IHHY pebpa AB;

2) Haiith ypaBHeHHE 1m1ockocT rpanu ABC;

3) HaiiT yron ¢ mexay rpansmu ABC u BCD;

4) CcOCTaBUTH NMapaMeTpUUYCCKUE YpaBHEHUs MpsiMoii AB;

5) cocTraBuTh KAHOHUYECKHE YpaBHEHHS BbICOTHI IupaMuibl DK, mpoBeneHHoM 13
BepIluHbI D;

6) HaiiTi KoopauHaThl ToukU nepecedeHus DK u rpanu ABC;

7) maiitu yron 3 mexay pebpamu AB u BC;

8) waiitn yron ¥ mexay pedpom AD u rpansio ABC;

9) CACJIAaTh YCPTCIK IMUPaMHUbl B CUCTCME KOOPpAWHAT.

Pacuemno-2pacuveckas paboma No?2

«HHmeepanbHoe ucHuciernue d)VHKLﬂ/lu 00HOU nepeMeHHozZ. ﬂud)d)epeHuuanbele YDABHEHUA)

3aoanue 1 (3 6aina). BeruncnuTh HEONpPEIEICHHBIN HHTETPAT:

11| X+l . 1.2jx+—11dx; 13 IM

X2 +6x+13 X2 +12x% sin® x

3aoanue 2 (3 6anna). HaliquTe 3HaUeHUs CIEAYIOIINX ONPEAETICHHBIX HHTEIPaJIOB:

tg*xdx .

O e [N

21Je'|nx.x2-dx- 22Jj§L- 2.3

3adanue 3 (3 Gamna). Berumcnure 3HaueHUsT HECOOCTBEHHBIX HMHTETPAJOB HIIM JOKAXKUTE UX
PacXoaMMOCTb:

T dx tarcsin x
f dx

3.1 ejz—x — 32| 7==

3aoanue 4 (2 Ganna). cnonb3ys onpeesieHHbI HHTETpajl, BRIYUCIUTE 3HaueHue F ruomanau
IUIOCKOW (DUTYpBI, OTpAaHUYEHHON 33/JaHHBIMU JIMHUSMHU; BBIOJHUTE MOCTPOCHHE (UTYPHI.

BrinonHuTe MpoBepKy MpaBaonoqo0HoCTH pe3ynnbrara: Y =Inx, x=e, y=-1.

3adanue 5 (3 6amna). lano nuddepennuansuoe ypaBaenue 1-ro nopsijika u Touka M:
y'(x* =) +4xy =0, M(0;2).
Onpenenutb  Tan  audQepeHnaIbHOro  ypaBHeHuMs.  HaiitTm  oOmee  pereHue

QG epeHIMaIbHOr0 YpaBHEHH, YpaBHEHHE HHTErPAIbHON KPUBOHM, IPOXOAAIIECH yepe3 TOUKY
7



M wm ypaBHeHMs elle 4-X MHTErpajibHbIX KpUBBIX. [IOCTpOUTH BCE 3TH KpPUBBIE B CHCTEME
KOOpAHUHAT.

3adanue 6 (4 6amra). [lan muddepeHnmnansHoe ypaBHeHHE |-ro mopsaka. OmnpeaenuTs THID
QG epeHIaIbLHOr0 YpaBHEHUS M HAHTH ero o01Iee perieHue:

6.1. X’y +xy+1=0; 6.2. xy'+ y(InX—l):O.
X

3adanue 7 (2 OGamna). Jlano muddepeHnManbHOe ypaBHEHHE 2-TO TOPSIKAa W HavadbHBIC
ycnoBusi. OnpenenuTs TUN TudepeHIIMATLEHOTO YPaBHEHUS M HAWTHU €r0 4acTHOE PEIleHUE,

YAOBIIETBOPSIIOLIEE 33[aHHBIM HA4aIbHBIM yeroBmsm: 2yy” =y'? +y?, y(0)=-1, y'(1)=1.
3aodanue 8 (3 Gamna). Hano muddepeHnnanbHoe ypaBHeHUE 2-ro mopsaka. OnpenenuTsh THIT
TG PepeHIMaIbHOrO ypaBHEHUST W HAWTH ero o0Ilee pemieHue, HCIONb3ysl METO.

HEONPENENEHHBIX KOO Guumnentos: y' —4y =" (2x +3) -

3a0anue 9 (2 Gamna). Jlana cucrema imHEHHBIX auddepeHInaNbHBIX ypaBHeHHHA  1-TO
. y'=2y-3z
nopsiaka. Haiitu o01iee pereHne CuCTeMbl METOJIOM TTOBBIIICHUST TTOPSIKA: , 9y
7'=y-2z

Pacuemno-2pacuveckas paboma Ne3

«Humezpanvnoe ucyucienue PHII. Inemenmor TOKII. Onepayuonuoe ucuucienuey

0 -y

3aoanue 1 (2 6amia). VI3MeHUTH MOPSIOK HHTETPUPOBAHUS: J. dy .[ f(x,y)dx.

-1 y+1
3adanue 2 (2 6anna). Berancmuts: [[ (x — y )dxdy , ecmu D orpanmuena: y = 2 — xz,y =2x-1.
D

3aoaua 3 (3 6anna). Beraucautb 3HaUYEHUS Ko @ = f(z) B 3agaHHONA TOYKE Z,:
YH 0

z—-37 +i . ]

Do=—""—,2,=1-2i; 2) o=Lnz, w=Inz, z :1—|J§;

(z-3)° " ° ’

) w=3z, Z, =—161 (c reomeTpHYeCKON MILTIOCTPAIMEH BEIYUCICHHBIX 3HAYCHUH).

3adaua 4 (2 6anna). Haiitu Touku, B KOTOphIX (yHKumus f(z)=Imz—7—-2z> sBusercs
muddepenurpyemoit. Haiitu 3HaueHne npou3BOAHON PYHKIIMU B 3TUX TOUKAX.

3aoaua 5 (2 6anna). Haiith 0o0OnacTb aHaTMTUYHOCTH (YHKIMH ¥ HA JTOH 0OOJACTH HAWTH
npousBogHyto f'(z):
sin(2iz) - 2°

9+2°
3ao0aua 6 (2 6anna). Tloctpouts rpaduk GYHKIMH, 3aITUCATH C ITOMOIIBIO SAMHUYHBIX ()YHKIIHH
sint,0<t<rx

f(2) =

XeBucaiia u HalTH n3o0paxkenue: f (¢ +27n) =
-l z<tL2x

3a0aua 7 (2 6anna). Tlo nanHOMy rpaduKy OpUTHHAIA HAWTH M300paXkKeHue:



[5%]

]
(R .

3a0aua 8 (2 6anna). Haiiti opurrHai 1o 3ajaHHOMY H300PaXKCHHIO:
4p+5 pe

2 + 2
(p—2)(p +4p+5) P +9

_Sp

p
X 8.2. F =
)= 7 (7 +9)

8.1. F(p)=
3a0aua 9 (2 6anna). Haiitu pemenue quddepeHnaibHOro ypaBHEHHS, YI0BICTBOPSIIOIICTO
HaualbHBIM yclIoBusAM: X" + 2x' + x =sint, x(0)=0, x'(0)=0.
3aoaua 10 (2 6anna). Pemnth cuctemMy mudepeHInaIbHbIX YPaBHCHUH MPH 33aHHBIX
HAYaJIbHBIX YCIIOBHSX !

X'=X+3y+2
x(0) = -1, y(0)=2.

!
y=x-y+1
OneHkKa Kaxxaoro
3ajaHust / IPOUEHT Kpurtepuu ouennBanus
BBINOJTHEHHSI 321aHUSI
Omauuno | 91-100 3ajaHue BBINOJIHEHO IOJMHOCTBIO M MPABUIBHO. BO3MOXHBI HEKOTOpHIE

HC3HAYUTCIBbHBIC U3BbAHEI 110 O(I)OPMHGHI/HO.

3ajaHue BBINOJHEHO MOJHOCTHIO, HO HET JOCTATOYHOTO OOOCHOBAHMS HIIM IIPU
BEPHOM DpEIICHWH JIONyIIeHa He3HauuTeNbHas OmMOKa, He BIMAIOMAsS Ha
MPaBWIBHYIO  IIOCIEJOBATEIbHOCTh  PacCyKIACHHH. Bce  TpeboBanms,
HpeAbsaBIsieMble K paboTe, BBIOJIHEHBI.

Xopowo /181-90

Yooenemeopumenwvno
/61-80

[Ipn pemenny 3aganust JOMyIIEHB TpyOble ommOKyM W (Win) HenodeTsl. OqHAKO
oOydaromuiics NEeMOHCTPHPYET BIaJICHHE OCHOBHBIMHM 0Oa30BBIMH YMEHHUSIMH MO
IIPOBEPSIEMOM TEME.

Heyooenemeopumenvno
/ menee 60 npoyenmos

BaﬂaHI/Ie BBIITOJIHCHO CO 3HAYUTCJIbHBIM KOJINMYCCTBOM OH_II/I6OK Ha HU3KOM ypOBHe.
MHOFI/IC Tpe6OBaHI/I$[, Hpe)l’bﬂBHﬂeMBIe K 3aJ1aHUI0, HEC BBIITIOJIHCHBI.

Nim

3amaHne HE BBITIOJIHEHO.

CYMMapHOC KoJInuecTBo OaioB 3a PI'P HaxoauTcd CyYMMHPOBAHUCM MAKCHMAJIbHOT'O
Oata 3a KaXXJ10€ 3a/IaHUC, YMHOKCHHOC Ha MPOLUCHT €0 BBINTOJIHCHU .

3.3 Kpurepuu u mikaiga ONeHUBaHUs 3alUT pacueTHO-rpadudecKkux padbor

[lepeyeHp KOHTPOJIBHBIX 3aJaHUM, PEKOMEHAALMHU IO BBINOJIHEHUIO IPEACTABICHBI B
METOJMYECKMX MaTepHajgax M0 OCBOEHHUIO TUCIMIUIMHBI (MOAYJN) U B 3JEKTPOHHOM Kypce B
SUNOC MAY.

B ®OC BxitoueH TUIOBOM BapUaHT KOHTPOJIBHOTO 3aJaHMsL.

9



S3awuma pacuemno-2pauueckou pabomor Nol

«Jluneninas u sekmopHasi aﬂ2€6pbl. Ananumuyecxkas ceomempusy

0 4

3aoanue 1 (4 6arna). Berancnuts BC, ecmn B=| -2 3 CZ( 3 _1}
-2 0
1 2

3aoanue 2 (3 6anna). Haiitu ckansipHoe npousBeieHne BeKTopos a ={3;—4;-2} u b ={-1,5;3}.

3a0anue 3 (4 6anna). HaiiTh ypaBHEHHE NPSMOM, MPOXOASIICH Yepe3 TOUKY A(—1;3)

NEPHEHAMKYIApHO npsmord BC:2x -5y +3=0.

(x+1)* (y+2)*
4 5

3a0anue 4 (4 6anna). TlocTpoUTh KPUBYIO BTOPOTO MOPSIKA: 1.

x+1 y-2 z-3
-3 2 1

H IIJTOCKOCTBIO

3aoanue 5 (4 6anna). HallTu KOCHHYC yriia MEXAY MPAMOit

X+4y—-2z+1=0.

S3awuma pacuemno-2pauueckou pabomuol No2

«Humezpanvroe ucuucnenue POI1. Tuddepenuuanvuole ypasnernusy

3aoanue 1 (4 6anna). Beraucinute HeonpeaeIeHHbIC HHTETPAIBI:

1) [e*dx; 2) | (1‘_]'—); 3) | B _ax; 4 Y1+ 5x% x%dx .

)2 ’ sin?x + 4

3aoanue 2 (3 6anna). BeInUmmMTe BCe MHTETPAIIBI, ISl HAXOKICHUS KOTOPBIX PEKOMEHIYETCSI
UCIONIE30BaTh (POPMYIy HHTETPUPOBAHHUSI 110 YACTSAM, M BBIYHCIUTE OJUH U3 HUX:

_ _ sinxdx | X
1)Jx2arctgxdx, Z)Ixc052x3dx, 3)j It 4)IX-3 dx .

3a0anue 3 (4 6anna). Y CTaHOBUTE THIT KaXKI0TO U3 CICIYIONUX HHTErPaIoB OT GyHKiuu f () :

2 5 1 6
1
f)=—= = D[Fed; 2[f()d; 3)[ Fedx 4)[ F()dx.
X—2 1 4 —o0 1

Bapuanmul omeéema: onpeeICHHBIA HHTETPAN, CXOSIIUICS HECOOCTBEHHBIN HHTETPAJ IEPBOTO
poaa, pacxonsIIuiicss HECOOCTBEHHBIM MHTETpaJl MEPBOr0 poia, CXOISIIUICS HECOOCTBEHHBIM
UHTETPAl BTOPOTO POJa, PACXOSIIUIACST HECOOCTBEHHBIH MHTErpaj BTOPOro pona. Beikiaoxu,
npugoosiuue K omeemy, 00JIAHCHbL OblMb NPUBEOEeHbl 003AMENbHO.

3aoanue 4 (2 6anna). Haiitu obee pemenue quddepeHIHanbHOr0 ypaBHEHHUS:

(X2 +1)y =2+ Y7 .

3a0anue 5 (6 6annoe). Pemmnts 3amauy Komru:
51. (X*+X)ydx+(y* +1)dy=0,y(0)=1; 52. ytgx=y', y'(%4) =2, y(0) =1
3aoanue 6 (3 6arna). Haiitu oO1ee pereHue A.y. WK pemuTh 3aaaqy Komu:

6.1. y"+y' =0, y'(0)=1,y(0)=2; 6.2. y"—-8y' +16y=0; 6.3 y'+4y +5y=0.
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3awuma pacuemno-2pauueckou pabomol No3

«HUnmezpanvroe ucyucnenue OHII Onemenmor TOKII. Onepayuonnoe ucuucienuey

3aoanue 1 (3 6anna). Berancnuts: [[ xdxdy , ecmu D orpanmuena: y = x3,x +y=2x=0.
D

3adanue 2 (3 6anna). Jlana dynxmus f(z)=Imz—(Z + Z)2 . Haiitu eé 3Hauenue B TOUKe
z, =2 —3i . [Iposeputb, Oyzer nu GpyHkus quddepeHuupyema.

. cos(i- z)
3adanue 3 (3 6anna). Haittu 06macts anamutuasoctd gyrakiun | (Z2) = ———— u snauenue
y4

€€ NIPOU3BOJIHOM B TOUKE Z, = —7T - i.
3aoanue 4 (2 6anna). Haiiti n300pa)eHus] OpPUTHHATIOB

4.1. f(t)=e*+3t*+5; 4.2 f(t)=(3t+5)c(t—2).
3aoanue 5 (5 6an106). BOCCTaHOBUTH OPUTHHAIL 10 €TI0 H300paKEHHUIO:

3
p*(r-2)

3p-5

F __ K=Y .
2) (p) p2—4p+5’

6) F(p)=

3a0anue 6 (4 6anna). CocraBuTh ONEPATOPHOE YPABHEHHUE [l pelenus 3aaaun Komm u Haiitn
n300paxeHne HCKOMOH (QyHKIINU:

X" +3x —2x=c083 — 4% +5, x'(0)=—1,x(0) =2

OneHkKa Kaxxaoro
3ajaHust / IPOUEHT Kpurtepuu ouennBanus
BBLINOJTHEHNS 3aJaHus

Omauuno | 91-100 3ajaHue BBINOJIHEHO IOJMHOCTBIO M MPABUIBHO. BO3MOXHBI HEKOTOpHIE
HE3HAYHUTENIbHBIC U3bSHBI IO 0(OPMIICHHIO.

Xopowo 181-90 3aaHie BBIMOIHEHO MOJHOCTHIO, HO HET JOCTaTOYHOTO OOOCHOBAHUS WIH TIPU

BEPHOM pEIICHWH JONylleHa He3HaYMuTelbHas OIIMOKa, He BIMSIOMAs Ha

NPaBWIBHYI0  IOCIEAOBATENBHOCTH  paccCyxaeHud. Bce  TpeboBaHus,

MPCABABIIACMBIC K pa60Te, BBITIOJIHCHBI.

Yooenemeopumenwvno | llpu pemennn 3agaHus JONMyHIeHb! TIpyOble ommuOky U (vwin) HegoueTsl. OgHaKo
/61-80 00yYaroIuics AEMOHCTPUPYET BIAJCHAE OCHOBHBIMH Oa30BBIMU YMEHHUSIMH IO
IIPOBEPSIEMOMN TEME.

Heyoosemeopumenwvro | 3anaHue BBIIOJHEHO CO 3HAUYUTEILHBIM KOJHMYECTBOM OIIMOOK HA HU3KOM YPOBHE.
/menee 60 npoyenmos | MHorue TpeOOBaHUS, IPEAbIBISEMbIE K 33 JaHHUIO, HE BHITIOITHEHBI.

nim

3ajiaHue He BBIIOJIHEHO.

CymmapHoe koiudecTBO OamoB 3a 3amutel PI'P Haxonmdrcs cymmupoBaHueMm
MaKCHUMaJIbHOTO 0ajuia 3a KakJ0e 33/1aHue, YMHO)KEHHOE Ha MPOLEHT €ro BHIITOTHEHHUS.

4. Kpurepun W mKajJa OLEHMBAHUS Pe3yJbTATOB OOy4YeHHs IO AMCHMILIMHE
(MoayJII0) MpH NPoOBeIeHNH NPOMEKYTOUYHON ATTECTANNHU

Kpurepuu 1 mKkajga oleHUBaHHUS PE3VIbTATOB OCBOCHUS JIUCIIUTLIMHEL (MOZ[VJBI) B

IEPBOM ceMecTpe (3a4er)
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Ecam oGyuaromuiicss HaOpasl 3a4e€THOE KOJIMYECTBO OAJIJIOB COTJIACHO YCTAHOBJIEHHOMY

Auanai3ony 1o JUCHUILINHE (MO,Z[y.HIO), TO OH CUHUTACTCA aTTCCTOBAaHHBIM.

Ouenka Bajibl Kpurepuu onieHHBaHUS
Ha6pano 3aueTHOE KOIUYECTBO OAJIIOB COTIACHO
3aumeno 60 - 100 P
YCTaHOBJICHHOMY JTHAa30HY
3aueTHOE KOJIMYECTBO COTIACHO YCTAHOBJICHHOMY TUAMIA30HY
He 3aumeno menee 60

0ayI0B HE HaOpaHO

KpuTepun u mikana oleHHUBAHNUS PE3YILTATOB OCBOCHUS JUCIHUIIMHEL (MOI[VJ'IH) BO

BTOPOM CEMECTPE (3K3aM€H)

JUia nucuuIuive (MOAYJei), 3aKaHYMBAIOIINXCS 9K3aMEHOM, PE3yJbTaT POMEKYTOUHON

aTTeCTallud CKJaJabIBaeTCs M3 O0auloB, HAOpaHHBIX B XOJE€ TEKYIIEro KOHTPOJS U TpHU

MMPOBCACHNH DK3aMCHaA:

B ®OC BKII0OYEH CIIUCOK BOIIPOCOB K 3K3aMCHY U TUIIOBOM BapUAHT 3K3aMCHAIIHOHHOT'O

TECTa C HpaKTquCKOﬁ 4acCTblO:

BOI’lDOCbl K 9K3AdMEHY no OucuunﬂuHe «MameMamuKa, 2 cemecmpy

©WooN A WNRE

11.
12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

[TepBooOpaznas. Heonpenenenusiii naTerpa. CBONCTBA HEOIIPEIEIEHHOIO HHTETpala.
Meroa HEMOCPEACTBEHHOIO HHTErPUPOBAHUS.

Meron 3aMeHbI IEpeMEHHON. MeToa HHTETPUPOBAHMS 110 YACTSM.

HHuTerpupoBaHue palioOHAIbHbIX APOOEH.

HuTerpupoBaHne HEKOTOPBIX TPUTOHOMETPUUECKHUX BBIPAKECHUM.

HuTerpupoBanne HEKOTOPBIX UPPALMOHAIBHOCTEMN.

3anaqu, IPUBOIALINE K MIOHATHUIO ONPEACIEHHOIO HHTErpaia.

Omnpenenenne onpeesIeHHOT0 UHTErpaja U €ro FreOMETPUYECKUN CMBICI.

Teopema bappoy (0 mpon3BOIHON HHTErpaa ¢ MEPEMEHHBIM BEPXHUM MPEIETIOM).
®opmyna HetoTona — JleitOnua.

CoiicTBa omnpeieneHHOro HHTerpaia (0JHO C JOKa3aTeabCTBOM).

TeopeMa o0 cpelHEM U €€ TEOMETPUYECKHUM CMBICTT

["'eomeTpryeckue NpuIoKEHUs ONPENEICHHOIO HHTETpalla: BEIYNCICHHE IIJIOMAIEH B
JIEKapTOBOM CUCTEME KOOPAUHAT.

Hecob6cTBeHHBIE HHTErpaJIbI IEPBOIO U BTOPOTO POAA, UX CXOAUMOCTD M BBIUMCIICHHE.
KommuekcHble uncna. OCHOBHBIE ONEpalluy C KOMIIJIEKCHBIMU YHCJIaMU B aJireOpandecKoin
¢dopme. KommiekcHO-CONpsKEHHBIE YUCIIA.

['eomeTprueckas TpakTOBKa KOMILJIEKCHOTO uncia. Tpuronomerpuyeckas popma
KOMIUIEKCHOTo yrcina. Onepanuu ¢ KOMIJIEKCHBIMH YUCJIaMU B TPUTOHOMETPUYECKOM
dbopme: yMHOKEHHE, JIeTICHHUE.

Huddepenunansubie ypaBHeHus. O0O1Me MOHATHUS.

Huddepenunansupie ypaBHeHus 1-ro nopsnaka. O6mue nonarus 3anada Komm ams
muddepeHIMaTbHBIX ypaBHEHUH 1-T0 mopsaka.

Metons! pemieHust Mg depeHnanbHbIX YpaBHEHUH 1-T0 mopsiika: OJHOPOIHBIE,
JIMHEWHBIE.

OO6b1kHOBEHHBIE U] epeHnnanbable ypaBHeHH 2 nopsiaka. O01e u yacTHbIe
peuIcHus. .

Jlunetinbie oqHopoaubie Y 2-ro nopsiaka. XapakTepucTUYECKOE YpaBHEHHE.
@yHIaMEHTaIbHAs CUCTEMA PELICHUN.

Juddepennmanbaple ypaBHEHHs 2-T0 MOPSAKA: METOJ] BApHUAIIMU TOCTOSHHBIX.
12



22.

23.

24,

25.

26.
27.

28.

Jlunelinble HeOAHOPOAHBIE AU hepeHIInanbHble ypaBHEHN 2 TOPs/IKA C IOCTOSSHHBIMU
kodpduurentamu. [lorck yacTHOTO pelIeHUs ypaBHEHUH C MIPABOM YacThIO
CIIELMAJILHOTO BHUJIA.

Cuctemsl /1. Pemienne cucrem 1Y 1 nmopsigka METO0M MOBBIIICHUS TTOPSJIKA.
Oynkuun Heckonbkux nepeMeHHsx (OHIT). Crnoco6s! 3ananus @HII. O6nacts
onpexnenenus @HII. ITosepxHoctu 2-ro nopsaka.

Yacrueie npupamenus OHIIL. Yactasie npoussoausl @HII, nx reomerpudyeckuii CMbICI.
[TomHoe mpupamenue u nonueiid quddepermman GHIT.

I'panueHT ¥ IpOU3BOAHAS 110 HAIIPABIICHUIO.

ITpousBoaueie @HII Bbicimx nopsakoB. CBONCTBO CMEIIAHHBIX TPOU3BOIHBIX BBICIIUX
MIOPSIIKOB.

Oxcrpemymbl OHIT. Heobxoaumoe u 10CTaTOYHBIE YCIOBHS CYIIECTBOBAHUS IKCTPEMyMa
B TOUKE.

O6pa3eu IKBAMEHAUUOHRHO2O ourema.

HpaKTI/I‘leCKaH 4acTb

Brruucnuts HeonpeneneHHbIN nnterpai (3 0amia):

Ixesxdx WIn I(xz —4)In xdx
BBlUMCIMTL MHTErpAll MK J0Ka3aTh €ro pacXoAuMOCTh (3 Oaia):
1 4
2 X
Jxex dx WIn Iz—dx
0 y X — 4

Pemuts 3anauy Komm (3 6anna):
Vx+1-y' =y y(3)=-1

Haiitu oG1ee pemenue nudepeHuaabHoro ypaBHeHus (4 6ana):

y'=2y'+y=e"*(4x+2)

0z 0z
HaiiTi yacTHBIE MpOM3BOMHBIE 5y M gy (3 Gamma):
5 3
X —
y

Teoperuyeckas 4acTb
Onpenenenue onpeaeNeHHOro MHTerpajga U ero reoMeTpuyeckuil cmbica (2 Oanna).

Juddepennunanbable ypaBHEHUS 2-T0 MOPSJIKA: METOJI BapHalluM MMOCTOSHHBIX (2 Oaia).

KDI/ITGDI/II/I U IIKaJ1a ONCHUBAHUS PE3VIBTATOB OCBOCHUA AUCIIUITIINHEBI (MO)IVJ'ISI) BO

4EeTBEPTOM ceMecTpe (IK3aMEH)

Jlia nucuuIuive (MOAyseil), 3aKkaHYMBAIOIINXCS 9K3aMEHOM, Pe3yNbTaT MPOMEKYTOUHON

aTTeCTalluu CKJIaAbIBaCTCA U3 6aJ'IJ'IOB, Ha6paHHBIX B XOJ€ TCKYIICTO KOHTPOJA W TIpHU

MMPOBCACHUH DK3aMCHaA:

B ®OC BKII0YCH CIIHCOK BOIIPOCOB K 3K3aMCHY U TUIIOBOM BApHUAHT 5K3aMCHAIlUOHHOT'O

TECTA C HpaKTI/I‘{eCKOﬁ 4acTblO.
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Bonpocui k sx3ameny no oucyunaune « Mamemamuxa, 2 cemecmpy

NS

14.

15.

16.

17.
18.
19.

20.
21.
22.
23.
24.
25.
26.

27.

28.
29.
30.
31.

[Tonsitue yncioBoro psga. CXoAMMOCTb YKUCIOBOrO psija. Ilpumepsr.

CaoticTBa cxoasmuxcs paaos. Heodxonumoe ycioBrue CXOAUMOCTH pAJia.

[Tpusnak [lanambepa. [Ipuznak Komu. [Ipumepsr.

WuTerpanbubliit npu3Hak Kol cXoAMMOCTH YHCIOBOTO psAlia. (BBIBOJ CXOIUMOCTH
0000IIEHHOT0 TAPMOHUYECKOTO PSAA).

OTtanoHHble psabl. Teopembl cpaBHeHus. [IpumMepsl.

3Hakouepeyomuecs psabl. AOCONIOTHAS U YCIOBHAsE cX0AUMOCTh. [Ipu3nak JleiiOnumna.
CaolicTBa 3HaKouepeayrmmxcs panoB. OneHka ocratka psaaa. [Ipumepsl.

Crenennsle psaabl. Teopema Abens.

Pagnyc cxoaumocTu, MHTEpBaJl CXOJUMOCTH U 00JIaCTh CXOAMMOCTHU CTETIEHHOTO PAJIa.

. Psag Tennopa. Teopema o cymme psana Teiniopa. Psag Makiopena.

. Pasnoxenue B crenennble psaasl QyHKnui €”,sin X,cos X, (1+x)".

. Paznoxenue B creneHnbie psaapl yukmuii IN(1+ X), arctg x.

. KomiutekcHass mepemenHas: anreOpanueckas, TPHUTOHOMETPUYECKAs M IOKa3aTelbHas

dopma. Oneparuu HaJl KOMIUIEKCHBIMU YHUCIaMH B Pa3IMYHbIX (hOopMax.

Oyukuus komiuiekcHoM nepemeHHod (OKII): ompenenenue, cuMBoIMuYecKas U
anredpanveckas (OpPMbI.

OcnoBubie amementapusle @KII: mokaszarenpHas, orapuMuyeckas, CTEHNCHHAs —
onpeieseHue, CBOMCTRA.

OcHosnble 2nemeHTapHble OKII: Tpuronomerpuueckue, runepooIMuecKue — onpeaeaeHue,
CBOMCTBA.

Crnenuansasie OKII.

Huddepenunpyemocts OKII B Touke, ycnosus Komm-Pumana (Diinepa-/lanambepa).
Huddepenmmpyemocts DKII u ee anamurtuyHocts. HaxoxkneHwe NpOM3BOIHOMN
aHanutuieckoit OKII.

Huddpepenunan OKII. I'eomerpruecknii cMbICT MOyl U apTyMEHTa IIPOU3BOIHOM.
Wurerpuposanue OKII.

OpuruHansl: onpeaeaeHue, MpUMepHI.

Enunununsie pynkiuu XeBucaiina. 3amuch OpUTHHATIOB ¢ TOMOIIBIO (DYHKIUI XeBucaiiaa.
[IpeoOpazoBanue Jlamnaca. M306paxenue opurnHana. OCHOBHBIE CBOWCTBA H300paXKEHUS.
Tabnuua n300paXkeHUit OCHOBHBIX OpUTHHANIOB. BBIBO 01HOTO M300paxkeHusl.

Teopema 3ana3piBaHus, €€ MPUMEHEHUE JIJIs1 HaX0XKJIEHUS N300pakeHNUH 3ara3/IbIBatoIX
IIPOLIECCOB.

Teopems! 0 muddepeHIpoBaHIN OPUTHHANIA U U300paKEeHHsI, TeOpeMa 00 MHTETPUPOBAHUS
OpUTMHAJA.

N306paxeHne nepuoguyeckoro OpuruHaia: Teopema, npumep.

Caeprtka. I300paxkeHne CBEPTKHU.

Boccranosnenune opuruHana no u300pakeHuI0: Croco0bl, IPUMEPHI.

[TpuMeHeHHe onepalmOHHOTO HCYHUCIICHHUS K PEISHHUIO JIMHEHHBIX AU} depeHnnanbHbIX
YPaBHEHUH C OCTOSIHHBIMU KO3 PHUIIEHTAMHU.

O6pa3eu IK3AMEHAUUOHHO20 burema.

IIpakTHYecKkas 4acTh

2 4" (x +3)"
(3 6aya) Haiitu 00J1aCTh CXOJJMUMOCTH CTETIEHHOTO Psijia: Z — S

n=0 (n2+5) .

(3 6anna) Beraucnautes uHTErpant ¢ TouHocTho A0 0,01, Henob3ys pa3inokeHne GYHKIHH B
psi:
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01
J- \f;e_xzdx
0

3. (3 6amna) Jana ¢ysxkuua f(z)=1z —(7)2 -Rez . IIposeputs, aBiserca au (QyHKUHS

AQHAJUTUYHOM.
4. (3 6amwia) Haittu uzoOpaxkenune opurunana f(t) = (2'[ - 3)0‘('[ - 2) :

5. (4 OGamma) Haiitu wuyactHoe pemieHre aUBGEPEHIIUATEHOTO YPaBHEHHS METOIOM
OTIEPALIMOHHOTO UCYHUCIICHUS:

x"-2x'+x=e"+2, x(0)=-1,x'(0) = -2
TeopeTnueckasi 4acTh
1. (2 6amna) Crenennbie psaabl. Teopema AoGens.

2. (2 6anna) [IpeoGpazoBanue Jlamnaca. M306paxenne opuruHana. OCHOBHbBIE CBOMCTBA
HU300paKCHHUS.

OlneHkKa Kakaoro
3ajaHust / IPOUEHT Kputepuu ouennBanus 3aiaHuii IK3aMeHALIMOHHOTO TeCTa
BBLINOJTHEHNS 3aJaHNs

Omauuno [ 91-100 3ajaHue BBINOJIHEHO IIOJHOCTBIO M IPABUIBHO. BO3MOXHBI HEKOTOpHIE
HE3HAYUTEIIbHBIC H3bSHBI [0 0POPMIICHHUIO.

Xopowo 181-90 3ajaHue BBINOJHEHO MOJHOCTHIO, HO HET JOCTATOYHOTO OOOCHOBaHHS WM IPH

BEPHOM DpPCHICHUM AOMYyLICHAa HE3HAYUTCIIbHasA OIHI/I6Ka, HC BJIMAKOIIAsd Ha

NpaBWIBHYIO  MOCIENOBATENILBHOCTh  paccyxieHud.  Bce  TpebGoBanus,

IIPEABIABIIACMBIC K pa60Te, BBITTOJTHCHEI.

Yooenemeopumenvno | Ilpu pemieHnu 3aganust JONyHIEHbl TIpyOble omMOKM U (Win) HenoueTsl. OqHaKO
/61-80 00yYaroIuics: ATEeMOHCTPUPYET BIIAJCHAE OCHOBHBIMH Oa30BBIMH YMEHHUSIMH IO
MIPOBEPSIEMOM TEME.

Heyéoeﬂemeopumeﬂbuo 3aHaHI/IG BBIITOJIHEHO CO 3HAYUTEILHBIM KOJIHYECTBOM OLINOOK HA HU3KOM YpOBHE.
/ menee 60 npouenmoes Mmnorue Tpe60BaHI/I$[, NpeABABIIACMBIC K 3a/IaHUIO, HE BBITIOJIHCHBI.

N

3aHaHI/IG HC BBIITOJIHCHO.

CymMmapHO€e KOIMUYecTBO 0ayuIoB 3a HK3aMEHALMOHHBIA TECT HaXOAUTCS CYMMHUPOBAHUEM
MaKCHMAaJIbHOTO 0ajuia 3a KakJ0e 3a1aHue, YMHO)KEHHOE Ha IIPOLEHT €0 BBIIIOJIHEHHUS.

Ouemca banasl KpnTeplm OIECHKH YCTHOI'0 OTBE€TA HA JK3aM€HE

Ha Bce Bompochl 3K3aMEHAllMOHHOTO Owmiieta BEpHO C(HOPMYJIHPOBAHBI Teope-
THYecKHue (aKThl (ONpEeaeeHNs, TEOPEeMbl, CBOWCTBA), IPUBEICHHI UX (HOPMYIIBHBIE
3aIKCH U BO3MOJXKHBIE TPAKTOBKH (TeoMeTpuieckue, pusnueckue, ap.). BrimoaneHo
Omauuno 4 o0ocHOBaHME (JIOTHYECKOE WJIM T€OMETPHUUYECKH HMIUTIOCTPATUBHOE J0Ka3aTeJIbCTBO)
GosibIIMHCTBA COPMYJIMPOBAHHBIX YTBEpP)KACHUH (TeopeM, cBoiicTB). B ciyuae,
KOI/la HECKOJIbKO YTBEP)KICHUH HMEIOT OJHOTHIIHBIE CIOCOOBI JIOKa3aTebCTBa,
MOJKHO OTPaHHUYUTHCS 000CHOBAHUEM OJJHOTO WMJIM YaCTH M3 STUX YTBEPKACHUIL.

Ha Bce Bompochl »5K3aMEHaMOHHOTO Owiera BepHO  CGHOPMYIHPOBAHEI
TeopeTnyeckue (axTel (ONMpEAENeHHs, TEOpEeMbl, CBOWCTBA), IPUBEIEHBI HX
(hopMyIIBHBIE 3aITUCH U BO3MOXKHBIE TPAKTOBKHU (TeoMeTpuuecKue, GU3MIecKue, JIp.).
3 B wactm  ¢GopMymMpOBOK  BO3MOXKHBI ~ MOTPEIIHOCTH, HE  HMCKa)XaroIl[ue
NPUHIUIHAAIGHO CyTh (akxTa. BremonaeHo o0ocHOBaHME (JOTHYECKOE HIIH
FEOMETPUYECKH  HMJUTIOCTPATUBHOE  JIOKA3aTeNIbCTBO) TOJBKO HEKOTOPBIX M3
c(hopMyTHPOBAHHBIX YTBEPKIECHUH (TEOpeM, CBOIMCTB), a JJII OCTAIBHBIX MIPUBEICHBI
WITIOCTPAIMY IPUMEpaMHi, B TOM YHUCIIe rpadnIeCKUMHU.

Xopouwio

Yooenem- 2 Ha Bce Bompochl SK3aMEHAIMOHHOTO Owmiera BepHO  C(HOPMYIHPOBAHBI
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60pUmMENbHO TeopeTHdeckue (akThl (ONpEAENCHUs, TCOPEMBI, CBOICTBA), TPUBEACHBI KX
(hopMyJbHEIC 3aIMCH U BO3MOXHBIC TPAKTOBKH (T€OMETpHYCCKHE, Pusndeckue, ap.).
B wactu  ¢GopMyaMpOBOK  BO3MOXHBI ~ IHOTPEIIHOCTH, HE  HCKaXaKoI[Ue
MPUHIUIHAATEHO CyTh (hakta. OOOCHOBAHUS TEOPETUYCCKUX (DAKTOB HE MPUBEICHBI,
HO MOKa3aHa CIOCOOHOCTh MPUMEHSTH 3TH (PAKTHI HPU PEIICHUU MPAKTHUCCKUX
3aJJaHuH.

Ha Gonporyro 9acTh BOIPOCOB K3aMEHAIIMOHHOTO OWJIeTa BEPHBIX OTBETOB HET, TO
€CTh UMEETCSI XOTs OBl OJTHO U3 CICAYIOLINX ITOJIOKSHUIL:

- TeopeTHIecKuil pakT He chopMyITUPOBaH U HE 3aIicaH HOPMYIIOH;

Heyooenem- MEHEE | - popmynupoBKa WK GOpMyITbHAs 3aIHCh (PaKTa UMEIOT MPHUHIUITAATLHBIC OIIHOKH,
eopumenvHo 2 HCKaKafoIIHE €T0 CYTh;

- TEOpeTHUYEeCKU (GakT copMyIHpoBaH M MpHUBEACHA ero (HOpMyIbHAs 3alHCh, HO
He TPHUBEJCHBl HUKAKUE NPHMEPHI, €ro WUIIOCTPUPYIOIINE, H, CIEA0BATENIbHO, HET
OCHOBaHHMH cJIeNaTh BHIBOA 00 OCBOSHHOCTH ATOTO (haKTa.

KonnyectBo 6amioB, MOJTyYEHHBIC 32 IK3aMEHAIIMOHHBIA TECT ¢ MPAKTHYECKOH YacThIO
CyMMUpYyeTCsi ¢ OaylaMH, MOJyYCHHBIMH 33 TEOPETUYECKYI 4acTh. [10ydeHHOE KOJIMYECTBO
0auIoB cyMMHpyeTcss ¢ Oalamu, HaOpaHHBIMH B XOJ€ TeKymiero KoHTpois. OleHka 3a
9K3aM€EH BBICTABIISIETCS B COOTBETCTBUH ¢ OKOHYATEILHBIM KOJIMYECTBOM OAJJIOB.

Hrorosasi ouenka no | CymmapHbie 0aJ1bl Kpurepuu ouenuBanus
JUCHUILIHHE (MOIYJII0) 0 JUCIHHUILINHE
(Moayam)
BeimosHeHB! Bce KOHTPOIBbHBIE TOUKH TEKYIIEr0 KOHTPOJIS
Omauuno 91-100 p yi P
Ha BBICOKOM YpOBHE. JK3aMCH C/IaH Ha KOTJIHIHOY.
BrimonHeHB! Bce KOHTPOJIBHBIE TOYKH TEKYILETO KOHTPOJIS,
Xopowio 81-90 N
HO He Ha MaKCHMAaNbHBIHA 6aju1. DK3aMeH CJIaH Ha «XOPOILOoY.
KOHTpOHbHLIe TOYKH BBITIOJTHCHBI, HO HC Ha MaKCHUMaJIbHBIN
Yooenemeopumenvno 70- 80
0a. DK3aMeH CclIaH Ha «YJIOBJIECTBOPHUTEIHLHO)
Heyooenemeopumenvno 69 u MeHee KoHTponbHbIE TOUKH HE BBITIOIHEHbI WIIM HE CIIaH 3K3aMeH

5 3ajaHus AMArHOCTH4YecKoii padoThl AJf OLEHKH pe3ybTaTOB O0y4eHUsl IO
AUCHHUILVINHE (MOAY/JII0) B PpaMKax BHYTPeHHeH He3aBHCHMMOH OLICHKM KavecTBa
o0pa3zoBaHus

®OC comepXuT 3agaHusl JUISl  OLIEHMBAaHUS 3HAHUM, YMEHUH M  HAaBBIKOB,
JEMOHCTPUPYIOIIUX  YPOBEHb C(QOPMUPOBAHHOCTH KOMIETEHIMH M HUHAMKATOPOB HX
JOCTHUKEHUS B MPOIIECCE OCBOCHUS JUCIUILIMHBI (MOYIs).

Kommnekt 3amanuil pa3paboTaH TakuMm o00pa3oM, uYTOOBI OCYLIECTBUTH MPOLELYPY
OLIEHKH KaXJI0W KOMIIETEHLIUH, (POPMUPYEMBIX AUCHUILUIMHON (MOIyJeM), Y 0Oydarouerocs B
NUCbMEHHOU (opMme.

ConeprxaHre KOMIUIEKTA 3aJJaHUN BKIIIOYAET: mMecmosble 80NpOChl, paciemHvle 3a0ayl,
mecmogvle 3a0anus.

KomnuiekT 3aganuii 1MarnocTuyeckoi padoTsl N0 NEepBOi YaCTH JUCHHUILINHBI
(mpomesKyTOYHAs aTTeCTALMSA — 3a4eT)

OIIK-1. CiocoGeH MpUMeHSTh €CTECTBEHHOHAYYHbIE M OOIIIEHHKEHEPHBIE 3HAHMS, METOIbI
MaTEeMaTHYECKOTO aHAIN3a U MOJICIIMPOBAHNS, TEOPETUIECKOTO U SKCIIEPHUMEHTAIBHOTO HCCIIEIOBAHMS
B IIPpOo(heCCHOHANBHOM JIEATENFHOCTH

N-20nk-1 «Pemaer... 3aga4u ¢ TPUMEHEHHEM... METOJOB MATEMAaTHYECKOrO aHalW3a W
MOJICTIMPOBAHHS». OCHOBHblEe CHIPYKMYPbL JUHEUHOU U 6eKMOPHOU aneedpbl, AHATUMUYECKOU
2eomempuil, onpeoeseHust U OCHOBHble C80licmea QyHKyuil 00nou nepemennou (POII), ee npeden u
HenpepuleHOCmb, Oupdhepenyuposanue
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Bapuanum 1
1. TIpoBepuTh, IEPHEHINUKYIAPHEL TH BEKTOPHI d = {3;—2;1} u b= {-2,-2;2}.

2. llpunammexutr im Touka M (ZL' —1;0) NpsSMOM, TMPOXOMSIICH Yepe3 1B TOYKH
npocrpanctea: A(0;-2;1) u B(3;1;,-2)?
3. Kako#t Bua HEONMpeneneHHOCTH PACKPBIBACTCS C TOMOIIBIO BBIHECEHHsI CTapIIUX

CTETeHeH YncnuTens u 3HaMeHarenst? Boibepure HOMEp NpaBUIBHOTO OTBETa U OYKBY,
COOTBETCTBYIOLIYIO MPEEIY TAKOro THUIIA:

1’(%} 2 (); 3)(2]; 9 (0°);

C(x+1)" x> —8x+7 ~ xsinx oxP-8x*+1
alim| - — |

X—00

6) limgz 5, 7 B o ooDlimge o

x—1 IXIDD 8x% —7x—1 Ix'm In(x+1) IXLT 8x? +x-1

4. YKaxuTe HOMEpa 3aBUCHMOCTCH, OIMCBHIBAIONIMX IMPOIECChI, KOTOPHIC SIBIISIOTCS
yOBIBAIONIIUMU B TOUKE X = 2.

_ 3
1) y=e*"*; 2) y=x*-6x2+4x; 3) y:4 x2
3+X

; 4) y=In(5-3x).

OIIK-1. CiocoGen MpUMeHSTh €CTECTBEHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHUSI, METOJIBI
MaTeMaTHYEeCKOTr0 aHAIN3a U MOJICIMPOBAHMUSI, TEOPETUIESCKOTO U IKCIIEPUMEHTAIBLHOT'O UCCIIeJOBaHUSI
B IPO(eCCHOHATBHON IeSITeTbHOCTH

HN-20nk-1 «Pemraer... 3ama9m ¢ TPUMEHEHHEM... METOJOB MATeMaTHYECKOro aHaln3a W
MOJEIUPOBAHUS». OCHOGHbIE CMPYKMYPbl JUHEUHOU U GeKMOPHOU aneedpvl, aHANUMUYECKOU
2eomempuu, onpedenerus U OCHO8Hble c8oticmea yHKkyull 00Hol nepemernnol (POII), ee npeden u
HenpepvieHOCMb, Jupepenyuposarue

Bapuanm 2
1. TIpoBepuTh, KOJUTMHEAPHBI JIX BEKTOPBI d ={3;-2;1} u b= {-2,-2;2}.

2. Hpunagnexur mu Touka M (3;—4;2) npsivoii, npoxogsmeit depes Touxy A(0;-2;1)
TapajuieNbHoO BeKTopy § = {3;-2;1} ?
3. Kakoi#i BuJI HEONPEIETIEHHOCTH PACKPHIBAETCS C TIOMOIIBIO PA3JIOKEHUS Ha MHOXKHUTENH

yhcIuTeNsl W 3HameHarens? BeiOepure HOMEp MpaBMWIIBHOIO OTBETa M OYKBY,
COOTBETCTBYIOILYIO IIPEJEIY TAKOTO TUIIA!

2(5) 200 a[z) ar

C(x+1)" x> —8x+7 ~ xsinx oxP-8xP+1
a)lim| - — |

X—0

o) limes———: —; —.
Xx—1 )lem8x2—7x—1 2 Ix'mln(x+1) F)'X'IIJ 8x? +x-1

4. Vxaxure HOMCEpa SaBHCI/IMOCTCﬁ, OITMCBhIBAIOIMNX IMPpOLECCHhI, SABJIAIOIINECCA

yOBIBAIOLTUMU B TOUKE X =1:

3344, U3 2 . _:|_—X3
1) y=e ; 2) y=X"—-6x"-5x; 3)y= >
2+ X

; 4) y=In(5-2x).

OIIK-1. CriocoGen npuMeHSTh €CTECTBEHHOHAYYHBIE U OONICHHKCHEPHBIC 3HAHUSI, METOJIbI
MAaTeMaTHU4YCCKOT 0 aHajiu3a U MOJACINPOBAHUSA, TCOPETUYCCKOTO U DKCIICPUMECHTAJIBHOT'O UCCIICTOBAHUA
B pOo(heCCHOHANBHOM JIeATEIbHOCTH
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HUA-20nk-1 «Pemaer... 3amaud ¢ OPUMEHEHHEM... METOJOB MATEMATHYECKOro0 aHajim3a M
MOJCIIUPOBAHUS): OCHOBHbIE CHPYKMYPbl JUHEUHOU U BeKMOPHOU ancedpbl, AHAAUMUYECKOU
2eomempuu, onpedeneHus U OCHO8Hble C8olicmea yHKyull 00Hou nepemennou (POII), ee npeden u
HenpepvleHOCHb, Oudghepenyuposatie

Bapuanm 3
1. Tpu kaxom k Bektopsl d ={3;-2;1} u b= {k; 4; —2} OyayT KOJUTHHEAPHBI?

2. Hpunagmexur mu Touka M (1,-1;0) mrockoctn, npoxoxsimeit sepes Touxy A(0;-2;1)
TepIICHIMKYISIPHO BekTOpy N = {3;-2;1}?
3. Kakoil BMJI HEONpPENENEHHOCTH PACKPHIBAETCA MPM MOMOIIM CBOICTB SKBUBAIECHTHBIX

OeckoHeyHO ManbiX (GyHKIUKA? BpiOepuTe HOMEp NpaBUILHOTO OTBETAa U OYKBY,
COOTBETCTBYIOIIYIO MPEEITy TAKOTO TUIA!

O o0 . m . o0 .
1) (6} 2 (1) 9 (gj 2 (0°);
3x-2
] x* -8 o 1 5x% —2x° +1 ([ xX+1 i 5 -1
a — ——: B — ;T .
) IXIDZ] x? —7x+10 ) IXLrD X" +x-3 ) IXLrD x*—4 ) i S|n(x2)
4. VKaxuTe HOMEPa  3aBUCHMOCTEH,  OINMCHIBAIOIIUX  IPOLIECCHI,  SBISIOIIUECS
yOBIBAIONTUMH B TOUKE X =—1:

3
1) y=v3x’+2; 2) y=5x-x2+3; 3) yz%; 4) y=arctg(2x).
+ZX

OIIK-1. Ciocoben MpUMeHSTh €CTECTBEHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHUSI, METOJIBI
MaTeMaTHYECKOT0 aHaJIN3a U MOJICIIUPOBAHHSI, TCOPETHIESCKOTO M IKCIIEPUMEHTAILHOTO UCCIIC0OBAHNUS
B TIpopecCHOHATLHOH NI TeTbHOCTH

HUA-20nk-1 «Pemaer... 3ajaud ¢ NPUMEHEHHEM... METOJOB MATEMaTHYECKOrO0 aHaim3a M
MOJICITUPOBAHUS). OCHOBHbIE CHPYKIMYPbl JUHEUHOU U GeKMOPHOU ancedpbl, AHATUMUHECKOU
2eomempuil, onpeoeseHust U OCHO8Hble C8OUCmea PyHKyuill 00Hou nepemennou (POII), ee npeden u
HenpepuleHOCHb, Oupdepenyuposanue

Bapuanm 4
1. Haiitu ckamspHOe MPOU3BEACHHE BEKTOPOB BEKTOPBI d = {3; —2;1} b= {—2; -1 2} )

2. Hpunagnexur ma Touka M (1,-1;0) mrockoctn, npoxoxsmei gepes Touxy A(0;-2;1)
x—2 y+3_z-1,
2 =

3. Kakoii BUJ HEONpeIeNeHHOCTH PACKPBIBAETCSA TIPU TIOMOIIM BTOPOTO 3aMedaTeIbHOro

npenena? Bribepure HoMep NPaBUILHOTO OTBETA U OYKBY, COOTBETCTBYIOILYIO TIPEey

TAKOI'O THUIIA.
1)(%): ) (1); 3)(2): 2 (0°);

. X' —4x o li arcsin 5x X -2xt 41 - (2x*+3 ’
A lim iz 5 et O Im lg(x¢ +1) B lim3ex—1: 0 Im| 524

NEPIEHAUKYIISIPHO IPSIMOM

x—2

4, VYkaxuTre HOMEpa 3aBHCHUMOCTEH, OMNHWCHIBAIOMIMUX  MPOIECCH],  SBISIOIIMECS
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yOBIBAIONTUMH B TOUKE X =—2:

1) y=¢: 2)y=xX+42—-2x+7; 3) y=35x>+2; 4) y =1lg(2x* +3).

Omeemul k 3a0anusm sapuanma 1. 1. Jla; 2. Jla; 3.3)r); 4.2) 3);
Omeemul k 3a0anusm sapuanma 2. 1. Her; 2. la; 3.1)06); 4.2)3)4);
Omeemul k 3a0anusm sapuanma 3. 1.-6; 2. Ja; 3.1)r); 4.1);

Omeemul k 3a0anusm sapuanma 4. 1.-2; 2. Her; 3.2)r); 4.3)4);

[IIxana oneHrBaHMs 3aJJaHUI OJTHOTO BapUaHTA:

Onenka (0a,1J1b1) Kpurepum ouenku
5 «omauunoy 90-100 % mpaBUIBLHBIX OTBETOB
4 «xopowion 70-89 % npaBUIBHBIX OTBETOB
3 «yoosenemeopumenvro» 50-69 % npaBUIIBHBIX OTBETOB
2 «Hey0061emeopumenbHoy 49% n MeHbl1IEe TPaBUIIBHBIX OTBETOB

KommnuiekT 3a1aHuii IMATHOCTHYECKOH padoThI 110 BTOPOM YACTH JUCHHUILIHHBI
(mpoMeKyTOUYHASI ATTECTAIUA — IK3AMEH)

OIIK-1. Cnocoben npuMeHsTh €CTECTBEHHOHAYYHBIE U OOICHHKEHEPHBIE 3HAHUS, METOIBI MATEMATHIECKOTO
aHaJIM3a U MOJICIMPOBAHNS, TEOPETHYECKOTO M IKCIIEPUMEHTAILHOTO UCCIIEAOBAHNUS B PO(ECCHOHANTBLHON
JICSITeBHOCTH

MU /I-20mnk-1

«Permaer. .. 3a1au ¢ IPUMEHEHHEM. .. METOJIOB MATEMAaTHUECKOTO aHaJIM3a U MOJICITMPOBAHUS) 6 UdCmU
UHME2PAIbHO20 UCUUCTCHUS PYHKYULL OOHOU NepeMeHHOl, QU PepeHyuaibHbIX ypasHeHuil u
oupepenyuanvrozo ucuucienus GYHKYUll HeCKOIbKUX NePeMeHHbIX

Bapuanm 1

-2 o
1. Bbruucnute 3HaueHue miomanau (¢ Tounoctsro 10107) maockoit gpuryper,

OrpPaHHYEHHOM yKA3aHHBIMU IMHUAMH: Y =Xx° +1, y=5.

2. TlpencTaBuTh KOMIUIEKCHOE YHCIO B TpPUTOHOMETpuYeckoi ¢dopme: z=2-2i.
Br16paTe OykBY IpaBHJIBHOTO OTBETA!

T .. T T .. T
7=2J2| cos=+isin= X 6) z=2|cos| —— |+isin| —— | |;
Y ( 4 4) ) ( 4j ( 4J

B) 2=22 COS[—%}HSM(—%} : r) z:Zﬁ(cos%Hsin%j.

3. TomoOpaB moaxonmsmmii TpPHUEM WHTETPUPOBAHMS, BBIUUCINUTh HEONPEACICHHBIN
WHTErpAJl ¥ IPOBEPUTH PE3YINIbTAT: I X+ 2dx .

4. HaiiTh HESBHO 3aJlaHHYI0 (YHKIHIO, OTPAXAIOIIYI IMPOIECC, KOTOPBIM MOXKHO

OIMUCAaTh YPABHCHUCM:
y' =(4x+1) 3/; :

€CJIM 3HaYEHUIO apryMeHTa X =—1cooTBeTcTBYyeT 3HaueHue pyHkuuu y =1.

OHK‘l Criocoben MPUMEHATH €CTECCTBECHHOHAYYHBIC U O6H.I€I/IH)KeHepHI)Ie 3HAHHUs, MCTOJAbI MAaTEMATUYCCKOI'O
aHalin3a 1 MOACIIMPOBAHUA, TCOPETUICCKOI'O U OKCIEPUMEHTAIIBHOI'O UCCIIETOBAHUSA B HpO(i)eCCPIOHaHBHOI;’I
JACATCIIBHOCTHU
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M -20nK-1 «Pemmaet... 3aauu ¢ NPUMEHEHHEM. .. METOJIOB MaTeMAaTHYECKOTO aHAIM3a U MOJIEIUPOBAHUA» 6
Yacmu  UHMeSPanrbHO20  UCYUCTEHUA QYHKYull OOHOU  nepemeHHOl, OugpepeHyuanbHblx YypaeHeHuil u
Jughpepenyuanoro2o ucuucienus QyHKYull HeCKOIbKUX nepemMeHHblxX

Bapuanm 2
1. Beruucaute 3navenue mwiomanu (¢ rounoctsio 10 0,1) miockoit gpurypsr,

OrpPaHHYEHHOM yKA3aHHBIMU IMHEMAME: Y =x°, y =1, x=0.

2. TlpencraBuTh KOMIUIEKCHOE YHUCIO B TpPUTOHOMETpUYecKoi ¢Gopme: zZ=-2+2i.
BriOparb OykBY NMpaBUIIBHOTO OTBETA!

Z7=2N2| cos—+isin— |; 6) z=2| cos| —— |+isin| —— | |;
Y J_( 4 4) ) ( 4j [ 4J

B) 2=22 COS(—%)Hsin(—gj : r) z:Zﬁ(cos%Hsin%j.

3. TlomoOpaB moaxonmsmmii TpPHUEM HWHTETPUPOBAHMS, BBIUUCINUTh HEONPEACICHHBIN
dx

Sx+2
4. Haiitu QyHKIHIO, OTPAXKAIOIIYIO TPOIECC, KOTOPBI MOXKHO ONUCATh YPaBHEHUEM:
y'—4y"+3y=0,

WHTErpaJl ¥ IPOBEPUTH PE3YIIbTAT: _[

€CJIM 3HAYCHUIO aprymMmeHTa X = 0 COOTBCTCTBYCT 3HAUCHUC (1)YHKLII/II/I y= 1 u 3HayeHUE

npou3BoAHON y' =—1.

OIIK-1. Crnoco6en npuMeHATH eCTECTBEHHOHAYYHBIE H OOIEHHKEHEPHbIE 3HAHUS, METOIBI MATEMATHIECKOTO
aHaIKM3a ¥ MOJICITMPOBAHMUS, TEOPETHIECKOTO M IKCIIEPUMEHTAIBHOTO UCCIICAOBAHNUS B MPO(ECCHOHATLHON
JIeSATEIbHOCTH

M -20nK-1 «Pemaer... 3aauu ¢ NPUMEHEHHEM. .. METOOB MaTeMAaTHYECKOTO aHANNM3a U MOJETUPOBAHUA» 6
uacmu  UHMeSpaibHO20 UCHUCKeHUs. QYHKYUll OOHOU NepeMeHHOU, Oup@epeHyuanvHblx ypaeHenutl u
ouphepenyuanvroco ucuucienus GYHKYUll HeCKOAbKUX NePeMeHHbIX

Bapuanm 3
1. Boruncnute 3Hayenwe Iwiomand (¢ TouyHocTthio  700,1) mmockol  Qurypsl,

OTPAaHWYEHHOM YKa3aHHBIMU JIMHUAMU: Y = xz, y=x+ 2, y= 0, y< 0.

2. llpencraBuTh KOMIUIEKCHOE YHCIO B TpUTOHOMETpUdeckoi ¢dopme: zZ=2+2i.
BeiOpate OyKBY NpaBUJILHOTO OTBETA!

Z=2+2| cos—+isin— |; 0) z=2| cos| —— |+isin| —— | |;
Y J_( 4 4j ) ( 4j ( 4)

B) z=22 COS(-%]-}-iSin(—%] ; r) z=2\/§(cos37”+isin37ﬁ}

3. TlomoOpaB TOIXOMAMIMIA TMpPUEM HWHTETPUPOBAHUS, BBIUUCIUTH HEOMPEIEICHHbII
dx

x> —4x+5
4. HailfTu HesBHO 3aJaHHYI0 (YHKIHIO, OTPaKAIOLIYI0 TPOIECC, KOTOPHIH MOXKHO

ONMUCAaTh YPABHCHUCM:
y' =e""5x+4,

€CJIM 3HaYEHUIO apryMeHTa X =1cooTBeTcTByeT 3HaueHue PyHkuuu y = 0.

HHTCIpal U IPOBCPUTH PC3YyJIbTAT: .[

OHK']. Criocoben MPUMEHATH €CCTCCTBCHHOHAYYHBIC U O6IJ_I€I/IH)KeHepHI)Ie 3HAHHUs, MCTOJAbI MAaTEMATUYCCKOI'O
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aHaJIM3a ¥ MOJICITMPOBAHMUS, TEOPETHYECKOTO M HKCIIEPUMEHTAILHOTO UCCIIEI0BaHUS B IPO(PECCHOHAIBHON
JIeSITeIIbHOCTH

MNJI-20mK-1 «Pemraert... 3aaun ¢ IPUMEHECHHEM. .. METOJIOB MaTEMaTHYECKOTO aHANIN3a U MOJIEIHPOBAHHUA» 6
Yacmu  UHMeSPAaIbHO20 UCYUCTEHUA (QYHKYull OO0HOU nepeMeHHOU, OupdepenyuanvHblx ypagHeHutl u
oughpepenyuanvrozo ucuucienus yHKYUull HeCKOJIbKUX NepeMeHHbIX

Bapuanm 4
-1 .
1. Berumcoure 3Hauenwe Iwomanu (¢ Ttounocthio po 1077) mmockoit  Qurypsl,

) X
OTPaHMYEHHON yKa3aHHbIMH JubMsaMu: Y =€, y=1 X=1.

N

PeluTh ypaBHEHHE HA MHOKECTBE KOMILIEKCHBIX uncel: 2° —4z+13=0
3. TlomoOpaB TOIXOMANIMIA TPUEM WHTETPUPOBAHUS, BBIYUCIUTH HEOIMPEACTICHHBIN

dx
\J2x-3
4. Haiitin QyHKIMIO, OTPAKAIOUIYIO TIPOIIECC, KOTOPBIA MOXHO ONKCATh YPAaBHEHHEM:
yn — e—3x

WHTErpaJl U IPOBEPUTDH PE3YIIbTAT: I

5. ecnu 3HaYeHHIo aprymeHTa X = 0 COOTBETCTBYeT 3HaUeHUS (QYHKIUU U €€ POU3BOAHON
!/
y=y"=0.

Omeempol k 3a0anusm eéapuanma 1. 1.14,33; 2.B); 3. %(x+2)% +C; 4. gy% =2x"+x+C.

Omeemvi k 3a0anusim eapuanma 2. 1.0,8; 2.r1); 3. %In |5x+ 2| +C; 4. y=2¢" —€>.

Omeemul k 3a0anusm eapuanma 3. 1. 1,1; 2. a); 3. arctg(x—2)+C ; 4.

15¢ +8(5x+4)7 +C=0.

. 1 5, 1 1
Omesemul k 3a0anusm éapuanma 4. 1.0,7, 2. 2+3i . 3. J2x-3+C; 4. y = 58 3x +§x—§.
[ITkana onleHWBaHUS 3a/laHUI OTHOTO BapHaHTa!
Ounenka (0a.171b1) Kpurepun ouenku
5 «omauunoy 90-100 % npaBUIBHBIX OTBETOB
4 «xopouwo» 70-89 % npaBUIIbHBIX OTBETOB
3 «yo0osnemeopumenvro» 50-69 % npaBUIIbHBIX OTBETOB
2 «Hey00e1emeopumeIbHo» 49% W MeHBIIIE MPABWIHHBIX OTBETOB

KoMiuiekT 3a1aHni TMarHOCTHYECKOI padoThI 0 TPeThel YacTH JUCHUIIIMHBI
(mpoMeXyTOYHAS ATTECTAUUSA — IK3AMEH)

OIIK-1. Cnoco6en npuMeHsTh €CTECTBEHHOHAYYHBIE N OOICHHKEHEPHBIE 3HAHNS, METOIBI MATEMATHIECKOTO
aHaJM3a ¥ MOJICIIMPOBAHMS, TEOPETHYECKOTO M IKCIIEPUMEHTAILHOTO UCCIICAO0BAHUS B PO(ECCHOHANIBLHON
JIESITEIBHOCTH

HU-20nk-1

«Peraer. .. 3a/1au ¢ IPUMEHEHHEM. .. METO/IOB MAaTEMAaTHYECKOTO aHAJM3a U MOJICITUPOBAHUS) 8 HaACTU
UHMESPATILHO20 UCYHUCTIeHUs. PYHKYUL HECKOILKUX NEPEMEHHBIX, Meopul hYHKYULL KOMNIEKCHOU nepemMeHHO,
meopuu psio08 u ONEePAYUOHHOLO UCUUCTICHUSL

Bapuanum 1
1. Teopernueckuii BOOpoc

Kakoe  pmomxHO ~ OBITH  3HaueHUWE  mpefena K=Ilimga,, 410061  DAn

n—oo
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o0
z an CXOOnJICH. Hamumure Hazsanue IIpU3HAaKa.
n=1

2. PacuerHoe 3ananue
Breruucinuth (OTBET BBIPa3UTh OOBIKHOBEHHOM JAPOOBIO):

[[ xdxdy , ecnu D OTpaHHWYEHA: ) = x3,x +y=2x=0
D
3. TecroBoe 3a1anue
3.1 VkaxxuTe HOMepa pacXOASIIUXCS PSIO0B:
2 (=) = 5" =, Cos(na) = 3-2n
1 - 2 X 3 _— 4 .
)21‘3”— )nz:;‘Z”*“ )nzzl‘ n?+1 )24—5n

3.2 Yxaxure Homepa Gpynkuuii KII u3 nanHoro cnucka, /Uit KOTOPbIX BBIITOTHSACTCS
kpurepuii Komu-PruMana Ha Bceld KOMIUIEKCHOM INIOCKOCTH:

1
22 +4

1) f(z)=32*+5i; 2)f(z)=Imz-37-2; 3)f(z)=

OHK‘l Cnocoben MNPpUMCHATL €CCTCCTBCHHOHAYYHbBIC U O6H.[eI/IH)KeHepHLI€ 3HaHUA, METOAbI MATCMATHYCCKOI'O
aHalin3a U MOACINPOBAHUA, TCOPECTUICCKOI'O U SKCICPUMCEHTAJIBHOI'O UCCIICAOBAHUS B HpO(l)eCCHOHaHBHOﬁ
JACATCIBbHOCTHU

I/II['ZOHK—I «Pemaer... 3agaun ¢ MNPUMEHCHUCM... MCTOJJOB MAaTCMAaTUYCCKOI'0 aHalin3a U MOJACIIUPOBAHUA) 6

yacmu UHMeZPANLHO20 UCHUCTEHUS DYHKYULL HECKONbKUX NepeMEHHbIX, meopuu @QYHKYUl KOMNIEKCHOU
nepemeHHol, meopuu psioo8 U ONepayUoOHHO20 UCHUCTEHUS]

Bapuanm 2
1. Teopernueckuii BOOPOC

VYKaxuTe JIOTUYECKYIO CBS3b MEXIy CICAYIOUIMMH yTBepxkaeHusMu P u Q, a Tarke
Ha3BaHUE TEOPETUYECKOro (aKTa, KOTOPHIH 3Ty CBSA3b YCTAaHABIINBACT:

b YU, =S; o. S=lims, 5, =>u,;
Tt ’ k=1

N—o0

sapuanmel omeema. 1) P=Q, 2) Q=P, 3) P< Q, 4)Her cBsi3u.

2. Pacuernoe 3amanue
BbraucnuTh (OTBET BBIPa3uTh OOBIKHOBEHHOH JAPOOBIO):

“(x—y)dxdy , eci D orpanmuena: y = X°,y = X
D

3. TecToBoe 3aaHuc

3.1 Kaxue u3 npeayiaraeMbIX HHTErPajIoB MOXKHO BBIYUCIUTH MPUOIMKEHHO C TOMOIIBIO
pasIoKEeHUs MOABIHTErpabHOM PyHKIIMK B psa1 MakiiopeHa?

3 2 0,3
COS 2X 1 1
) [—=dx; 2) [——dx; 3) [ —dx.
T X o 1+ X 5 1+X
3.2 Ykaxurte HoMepa QYHKIIMI U3 TaHHOTO CIHCKA, KOTOPBIC HE SIBISIFOTCS
AHATUTUYECKUMHU HU B KaKOW 00J1aCTH HA KOMIUIEKCHON TLUIOCKOCTH:

- 1
Df(z)=2z+3z; 2)f(z)=3z+1, 3)f(z)=-.
z
OHK'l Criocoben MMPUMEHATH €CTECCTBECHHOHAYYHBIC U 06H_[€I/IH)KeHepHI)Ie 3HAHUs, MCTOJAbI MAaTEMATUYCCKOI'O
aHaJin3a 1 MOJACJIMPOBAHUA, TCOPECTUICCKOI'O U SKCNCPUMCEHTAJILHOI'O NUCCJICJOBAHUS B HpO(beCCHOHaJILHOﬁ
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JACATCIBbHOCTHU

MNJI-20mK-1 «Pemaer... 3aauu ¢ IPUMEHEHHEM. .. METOJI0B MATEMATHYECKOTO aHAN3a U MOJIEIUPOBAHHUA» 6
yacmu UHMeEZPAILHO20 UCYUCTCHUA DYHKYULL HECKONbKUX NEPEeMEHHbIX, Meopuu @QYHKYul KOMNIEKCHOU
nepemeHHOU, meopuu psioos U ONepayuoHHO20 UCHUCTEHUS]

Bapuanm 3
1. Teoperuueckuii BOOpPoOcC

. a
VKaxkuTe, Kakoe JOJDKHO ObITh 3Hauenue npenena D =lim—"% 4robel psn
nN—o0 a
n

0
Z an CXOOUnJICHA. Hamumure HazBanue IIpU3HaKa.
n=1

2. PacuetHoe 3a/1aHue
Bbraucnute (0TBET BbIpa3uTh OOBIKHOBEHHOM Jpo0bI0):

J.J-(Zy—x)dxdy , eciu D orpannuena: y=4—x",y=0.
D

3. TecroBoe 3axanue

. 1
3.1 Ykaxure HOMEp psaa, KOTOPHIH SBISETCS pa3iokeHueM GpyHkoun f(x) = P o

CTEIEHAM (x —2):

1) Y ) (x-2)", xe(13); 2) Y (1) (x=2)", xe[l3];

3) D D" (x-2)", xe(1;3); 4) D.D"(x-2)" xe (-1 1).

n—0 n—0
3.2 Ykaxure HOMepa QYHKUIUH U3 TAaHHOTO CIMCKA, IS KOTOPBIX BBITOIHSACTCS KPUTEPUI
Komm-Pumana Ha Bcell KOMIUIEKCHOM INIOCKOCTH

1) f(z)=Rez+3Z; 2)f(2)=z+3z°-2; 3)f(z)=——.

1
Z—4i

OHK'l Crocoben MNPpUMCEHATL €CTECCTBCHHOHAYYHbIC U O6H.[CI/IH)K6HeprIC 3HaHUA, METOAbI MATEMATHYCCKOI'O
aHalin3a 1 MOACJIMPOBAHUA, TCOPETUICCKOI'O U SKCIEPUMEHTAJILHOI'O UCCJIETOBAHUSA B HpO(beCCHOHaHBHOﬁ
JACATCIBHOCTH

I/II['ZOHK-]. «Pemaer... 3aJa4r C MPUMEHCHUCM... MCTOJOB MAaTEMATUYCCKOI'0 aHalin3a U MOJACIIMPOBAHUSA) 6

yacmu UHMeZPANbLHO20 UCHUCTEHUS DYHKYULL HECKONbKUX NepeMEHHbIX, meopuu @QYHKYull KOMNJIEKCHOU
nepemeHHOU, meopuu psioo8 U ONePayUOHHO20 UCHUCTICHUS]

Bapuanm 4

1. Teopernueckuii BOOPOC
VYKaxuTe JOTHYECKYI0 CBSI3b MEXIYy CIEAYIOIIMMH yTBepKIeHmsMu P u Q, a Tarke
HA3BaHHUE TEOPETUYECKOro (haKkTa, KOTOPBIN ATy CBSA3h YCTAHABIUBAET:

P: Du, Q: limu, =0
n=1

n—oo

eapuanmot omsema. 1) P=Q, 2) Q=P, 3) P< Q, 4)Her cBa3u.

2. PacueTHoe 3agaHue
Brranciauts:

” ydxdy , eciu D orpanuuena: y = \/;, x=4,y=0.
D

3. TecToBoe 3aJaHuc

3.1 Ykakute HOMep psifia, KOTOPbIT ABIseTCs pasinoxkenneM gyrakmun T (X) =sin3x° B
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OKPECTHOCTH TOUKH X, =0

) Z ( 1) 3X4n+2 ‘e D . 2) Z ( 1) 32n+1 4n+2 ‘e D .
= @2n+1)! ’ = (@2n+1)! ’
1 32n+1 2n+1 © _1 n+132n+1 X4n+2
z( ) : Cxel 4) Z( ) | cxell .
= (2n+D)! —r; (2n+1)!

3.2 Ykaxure Homepa Gpynkuuit KII u3 nanHoro crucka, 1uis KOTOPbBIX BBINOJIHAETCS
kpurepuii Komm-PuMana Ha Bceli KOMINUIEKCHOM INIOCKOCTH:

1) f(z):%; 2)f(z)=z+3z; 3)f(z)=3z+1.

Omeemul Kk 3a0anusm apuarnma 1.
1. K <0, pagukansHbIii Tpu3HaK Koy cXoMuMOCTH 3HAKOMIOJIOKUTEIBHBIX PSIIOB.

2. % 3.1 tonbko 2)u4). 3.2 Toasko 1) .

Omeemvl K 3a0anusAM 8apuanma 2.
1. 3) P < Q, ompeneneHue CXOASMIETOCS YHCIOBOTO psijia.

2. 61_0 3.1 Toneko 1) u 3). 3.2 Tonbko 2).

Omeemvl K 3a0aHUAM 8apuanma 3.
1. D <0, nocraTounslii npusHak Jlanambepa cX0JUMOCTH 3HAKOIOJIOKHUTEIbHBIX PSJIOB.
2. E 3.13). 3.2 Tonbko 2).
15
Omeemul K 3a0anuam eapuanma 4.
1. 2) Q= P, HeoOXOIUMBIi MPU3HAK CXOAUMOCTH 3HAKOIOJIOKUTEIBHBIX PSIOB.
2.4.
3.1 tonbko 2). 3.2 Tonbko 3).
[ITxama oueHMBaHMS 3aJaHUI OJTHOTO BapUaHTA:

Ounenka (0a.171b1) Kpurepun onenkn
5 «comauunoy 90-100 % mpaBUIIBHBIX OTBETOB
4 «xopouion 70-89 % npaBUIIbHBIX OTBETOB
3 «yoosenemeopumenvro» 50-69 % npaBUIbHBIX OTBETOB
2 «Hey0oe1emeopumenbHo 49% n MeHbI1IEe TPaBUIIbHBIX OTBETOB
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