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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTalnuu

[osicHuTenbHas 3anMCKa

®onn oneHounbix cpencts (nanee — ®@OC) s MPOMEKYTOYHOM aTTECTallMK MO qUCHUILTUHEe «Maremaruka» pa3paboTaH B
cooTBeTcTBUU ¢ TpeboBaHusAMH DenepanbHOr0 rocyIapCTBEHHOIO 00pa30BaTENIbHOTO CTaHJApTa BBICHIEIO OOpa3oBaHUS —
OakanaBpuar 1Mo HampabieHH0 moaroToBku 44.03.05 Ilemarormveckoe oOpasoBaHue (C ABYMS TPO(UISIMUA MOJITOTOBKH),
YIBEPXKJIEHHOrO IpukazoM Munucrepcrsa obpazoBanus u Hayku Poccuiickoit ®enepauun ot 22 deppans 2018 r. Ne 125
(3apeructpupoBan MuHuCTepcTBOM tocTHIMU Poccuiickoit ®@enepanuun 15 mapra 2018 r., peructpammonssiii Ne 50358), ¢
W3MEHEHHUSIMH, BHECEHHBIMH NPHKa3aMu MUHHUCTEPCTBA HayKH U BhIciiero obpasosanust Poccuiickoii denepaunn ot 26 HOAOps
2020 1. Ne 1456 (3apeructpupoBan MUHHCTEPCTBOM tOCTHIIMH Poccuiickoit @enepanuu 27 mas 2021 ., perucTpanioHHbIH Ne
63650) u ot 8 depamst 2021 r. Ne 83 (3aperucrpupoBan Munucrepctsom toctuuuu Poccuiickoit @enepanun 12 mapra 2021 r.,
peructpanmonnsiii - Ne  62739), ocHOBHOW mpodeccHoHa bHOW oOpa3zoBarenbHOW mporpammoii  «MHbopmaTtuka» U
«lononuurensHoe obpazosanue (B obsnactu uHpopMatuku u MKT)» ¢ yderom TpeGoBaHui mpodeccuoHaIbHOrO CTaHaapra
«01.001 Menparor (memaroruyeckas ACATEIHLHOCTh B cdepe JTOUIKOIBHOTO, HAYAIBHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero
obuiero oOpa3oBaHusA) (BOCIHUTATENb, YYHUTENb)», YTBEP)KICHHOTO INpPHKa3oM MUHHCTEPCTBa Tpyla M COLMAIBHON 3alllHUThI
Poccuiickoit ®denepanuu ot 18 oktsadps 2013 r. N 544n. (3apeructpupoBan MunucrepctBoM roctuiiuu Poccuiickoit dexepanuu 6
nexabpst 2013 r., perucrpanuonusiii Ne 30550), ¢ u3MeHeHUsAMY, BHECEHHBIMU IpHKa3aMi MHHHUCTEPCTBA TPyJa U COLUANILHOM
3anmthl Poccuiickoit ®enepanun ot 25 nekadbps 2014 r. Ne 11151 (3apeructpupoBan MUHHCTEPCTBOM HOCTHINHU Poccuiickoit
Genepanyu 19 gespans 2015 r., perucrpaunonssiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructprupoBad MUHHCTEPCTBOM
roctunnu Poccuiickoit ®@enepanuu 23 aprycra 2016 1., perucrpanuonusii Ne 43326), 01.003 «Ilemaror ROMOJHUTEIBHOTO
00pa3oBaHus I€TEH 1 B3POCIIBIX» YTBEPKICHHBIH pUKa30M MUHHICTEPCTBA TPY/Ia U cOlManbHOM 3amuThl Poccuiickoit @enepanyu
ot 22 centsiopst 2012 r. Ne 6521 ot 22.09.2021 r. (3apeructpuposaro B Munrocte Poccun 17.12.2021 N 66403).

Hens ®OC a1 TpoMeKYTOUHOI aTTeCTalMK — YCTAHOBJIEHUE YPOBHS c(hOPMUPOBAHHOCTH YacTH kommeTeHmu YK-1.

3agaun @OC i NpoMeXyTOUHOH aTTecTalul - KOHTPOJb KaueCTBAa M YPOBHS JIOCTHXKEHHs Pe3yJIbTaTOB OOY4YEHUs IO
(bopMHupyeMBIM B COOTBETCTBUH € Y4eOHBIM INITAHOM KOMIIETEHIIMSM:

VK-1. CnocobeH ocyIecTBIATh IOUCK, KPUTHUECKUIl aHAIM3 U CUHTE3 MHPOpMALUK, IPUMEHATh CUCTEMHBII MOAXOM IS
peuIeHus IOCTABICHHBIX 3a/1a4.

3HaeT: MaTeMaTHYEeCKYI0 TEPMHUHOJIOTUIO I CUMBOJIUKY; OCHOBHBIC THIIBI MAaTEMAaTHYECKUX 3aJ]ad; 3Tallbl PELICHHs TUIIOBBIX
3a1a4 10 JIMHEHHOH anredpe, aHATUTHYECKOW TeOMETPUN U MATEMAaTHIECKOMY aHaJH3Yy.

YMeeT: aHanu3UpOoBaTh 33/1a4y, BN €€ 0a30Bble COCTABIAIONINE; OCYLIECTBIAT IEKOMIIO3ULIUIO 3aa41

3HaeT: OCHOBHBIE MTOHATHS IMHEHHOW alureOphl, aHATUTHIECKOH TEOMETPHH 1 MaTeMaTHIECKOT0 aHAIH3a.

YMeeT: 0CyIIeCTBIATh IOCTAHOBKY 3aJa4l; aHAJIU3UPOBATh YCIOBUE U ONPEIEIISITh METO/ PEICHUs IOCTABICHHOM 3a1auu

3HaeT: croco0bl U IPUEMBI PELICHUS] TUIIOBBIX 3a1a4 110 JIMHEHHOH anredpe, aHaTUTHYECKOH TeOMETPHH  MaTeMaTHIECKOMY
aHaIM3y.

VMeeT: pallmoHaIbHO pemaTh 3a/1a4u [0 JTNHEHHOH anreOpe, aHAINTHIeCKOH TeOMETPUH U MaTEMAaTHIECKOMY aHAIIN3y

YMeeT: KOMMEHTUPOBATh MPOLIECC PEIICHHUS 3a1auyl 110 JTUHEHHOH anredpe, aHaTUTUUECKOM FeOMETPHH U MaTeMaTUIeCKOMY
aHaIH3y

YmMmeer: OLICHUBATH 3(1)(1)CKTI/IBHOCTI> Pas3iIMIHbIX METOAOB ITPU PEIICHUU MAaTEMAaTUYCCKUX 3a1a4

TpebGoBaHMe K IIPOLEAYPE OLECHKHU:

Iomemenue: 0coObIX TpeOOBaHUIA HET.

O6opynoBaHue: 0COObIX TpeOOBaHUN HET.

HHcTpyMeHTBI: 0COOBIX TpeOOBaHHH HET.

Pacxonnsle MaTepuaisl: Oymara, pydkxa.

JocTyn K JOIOJHHUTEBHBIM CIIPABOYHBIM MaTepHaiaM: He PeTyCMOTPEH.
Hopwms! Bpemenn: 60 MuH.

Kommiekr OLCHOYHBIX CPEACTB IJId NPOBECACHUA HpOMe)KyTO‘{HOﬁ aTTeCTalun
o pasaeiny «Anre6pa " aHAJIMTUYCCKasd TrC€OMETPUS

TIpoBepsiemast KOMITETEHITHS:
VK-1. CriocoOeH OCyIIeCTBIATh MOUCK, KPUTHUECKUI aHANIW3 M CHHTE3 MH(OPMAILUH, TPUMEHAITh CUCTEMHBIA MOIXOJ AJIS
pellieHHs TOCTABJICHHBIX 3a/1a4

IIpoBepsieMblif MHANKATOP JOCTHKEHHUSI KOMITETEHIINHN:
VK-1.1. Aranusupyer 3a7auy, BT STAllbl €€ pelIeHHs, IeHCTBUS 110 PEICHHUIO 3aa9l

IIpoBepsiemble pe3yabTaThl 00yUYEeHUS:

3HaeT: MaTeMaTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY; OCHOBHBIC THITBI MAaTEMaTHYECKHUX 3aJlay; Tarbl PEIICHNUs TUIOBBIX
3a7ay4 110 JMHEHHOH anredpe, aHATMTHYECKOH TeOMETPUN 1 MaTeMaTHYECKOMY aHaJIH3Y.

YMeeT: aHanu3UpOoBaTh 33/1a4y, BbIACIAA €€ 0a30Bble COCTABIIAIONINE; OCYILECTBIATh AEKOMIO3UIIMIO 3a1auH

Tun (dhopma) 3a1aHus: TECT.
ConeprxaHue 3aaHus:

3 2 0
1. Marpuubt A= ,

. Torna det(B A)T paBeH. ..
1) 0; 2) -2, 3)-1; 4) 2.
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2. Ilpu kakux 3Ha4eHUAX (f OaHHAs CUCTEMa HE MMeEeT perieHue?

x+2y+3z=1,

2y +z7=1

4y+a-72=0.
Da#2; B) a=2;

C) a=5; D) a#l;

a b c

3. Pasnoxenne 1o nepsoii crpoke onpenemurens et A=|2 3 1| umeer Bun

1) 3a+3b+3c; 2) 3a+3b-3c;

3) 3a-3b+3c;

-1 0 1
4) -3a+3b+3c.

4. BBIYHCIHTH CKAIAPHOE POM3BEICHHE BEKTOPOB @ = 3? + ZT -4k, b= i — 2] +3Kk.

A) -5; B) -13;

C) -11; D) -16;

5. CMenIaHHOE NPOU3BEICHUE BEKTOPOB a(2; 0; -1); 5 (1;3;-2); C(-2; 1; 4) paBHo. ..

1)12; 2)-21;  3)-12;

4) 21.

6. 13 3aaHHbIX JIMHUH BBIOEpETE SIUIUIICHL:

2 2

1)—+y—=1;

81 16

A)lu2; B)3u4;

2) (x=5)*+y*=9;

3) x2+4y=16; 4) 9x* +8y’ =64.

C)lud,; D)2u4.

7. Hammucats YpaBHCHUsL napa6om>1 C BCpIHI/IHOﬁ B Ha4aJI€ KOOpAWHAT, AJIA KOTOpOﬁ I[HpeKTpPICOﬁ CITY’KUT TIpsAMast

X=-2:
2 _ 2 2 _oy?
DYy =-8x; 2y =4x; 3y =8x; 4)y =8x";
8. YcraHOBHUTE COOTBETCTBHE MEXIY HOPMYIaMH U COJECPIKAHUEM
1 X=X _ Y=V A. YpasHeHne npsmoii, 3aannoe aByms roukamu M (Xl; yl) uM, (X2 ; y2)
X, =% Yo=Y
2. y—Yy,= k(X _ Xz) B. VYpaBHeHHe npsMoil ¢ 3aJaHHBIM YIIOBBIM KO3()(MHULIHMEHTOM M MPOXOISIIeH
yepes Touky M, (X,;Y,)
A1 A2 + B1 82 B. VYron Mexnay IByMs MPSIMBIMH HaXOAUTCS 110 hopmyie
3. arccos
JA? +BZ -\ [A? + B?
1 2 2
4, X N Yy _ 1 I'.  YpaBHeHue npsMoi B 0Tpe3Kax
a b
5 x X, + in ) y, + /1Y2 . q)KOOp,HI/IHaTLI TOYKH, JIeJIAIIed OTPEe30K B JaHHOM OTHOIIEHHH, BBIYHCIISIOTCA
. =] = o opmyine
1+4 1+4
2 2 :
6. \/(Xz - Xl) + (yz - yl) E. ®opmyna paccTosHHS MEXIY ABYMsI TOUKaAMH M 1(Xl; yl) u M 2 (XZ’ y2)
7 kl =k ) K. VYcnoBue napanienbHOCTH NpSIMBIX Y = k1X + b1 ny= k2X + b2
k = 1 3. VYcnoBue nepneHAUKYISPHOCTY MPAMBIX Y = le + bl ny= k2X + b2
L =—
8 k2

9. Touku K u L ciyxar cepemunamu cropor BC u CD mapamnenorpamma ABCD. Eciiu AK=a, AL=Db, To Haiitu BexTop BL.

a) 5+£5;
2

6) 35—25;

w2a+Zh;  n-2a+2b
3 3 3 3

10. HaiiTu meHTp CUMMETPUH KPUBOW BTOPOTO MOPSIIKA 9X2 + 4y2 +54x+ 8y +49=0

a) (6,-4);

6) (-3,-1);

B) (6,6); r) (-6,-4).

11. Ypasuenwue Boicotsl AD AABC, A(2,-3), B(1,0), C(-2,-4) wumeer Bux:
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)y 3x 3 6) Y 3x+1 )Y 1x+4 )Y 3x+2
a) y=—-X——; =— ; B) Yy =—— ; ry=-— :
4 2 4 3 4
12. O6béM napaienernue/ia, IOCTPOSHHOTO Ha BEKTOPax 5 = (3,4,8), B = (0,8,3), 6 = (0,0,—6) paBeH:
a) 24, 0) 144; B) 72; r) 104.
13. Pacctosuue ot Touku M(2,0,-0.5) o mnockoctu 4X —4y +22 +17 =0 pasno:

a) 10; 0) 6; B) 12; r) 4.
[IpaBuIIbHBIE OTBETHI
Ne Bompoca 1 2 4 5. 6 8.
OTBET 2 B 1 B 4 C 1 1A,2B5,3B,
41°,50,6E,7X,83
Ne Bompoca 9. 10. 11. 12. 13.
OTBET r 0 B 0 a

OLEHOYHBIH JIUCT K TUIIOBOMY 33[aHUI0 (MOJICJIbHBIN OTBET):

‘VkazaHusl 110 OLICHUBAHUIO bamst

Bomnpoc 1 2

Bompoc 2

Bompoc 3

Bormpoc 4

Bompoc 5

Bormpoc 6

Bormpoc 7

Bormpoc 8

Bormpoc 9

Bormpoc 10

Bompoc 11

Bormpoc 12

NN BN PRI NN NN

Bormpoc 13

w
o

MakcuMaabHOE YHCiI0 0alIoB 3a
3aJlaHuC

IpoBepsteMblit HHAUKATOP JOCTIKEHHS KOMIETCHIINH:

VK-1.2. Haxonut, KpUTUYECKH aHAIU3UPYET U BEIOUpaeT HH(OopMaLio, HeOOXOAUMYIO JUls PeICHNUs IOCTABICHHOM 3a1a4u

VK-1.4. I'paMOTHO, JIOTHYHO, apTyMEHTHPOBAHO (POPMHUPYET COOCTBEHHBIE CYXKICHUS M OIIEHKH; OTIM4YaeT (haKkThl OT MHEHHIA,
UHTEpIpETaIMii, OLICHOK B PACCYXACHUAX APYTUX YIACTHUKOB JIESITEILHOCTH

ITpoBepsiemble pe3yabTaThl 00y4eHHUS:
3HaeT: OCHOBHBIC IIOHATHS THHEHHON anTeOphl, aHATUTHUECKOIO TCOMETPHI U MaTEMaTHIECKOTO aHAIH3A.
VMeeT: oCyLIEeCTBIATh NOCTAHOBKY 3aJa4M; aHAJM3MPOBATh YCJIOBUE M ONPENEIATh METOJ PEIICHHUs IOCTaBJICHHON 3a/1auu;
KOMMEHTHPOBATh IPOLECC PELIEHHs 3a/1a4U 110 JIMHEHHOI anredpe, aHaIUTUUECKOI FeOMETPUU U MaTEMAaTUYECKOMY aHAIIU3Y

Tun (popma) 3amanus: keiic-3aganue 1.
ITpumep THIIOBBIX 3a1aHUM (OLIEHOYHBIE MaTEPUATIbI):

Copeprkanue keiic-3aganus 1.

[pennpusTie TPOM3BOJUT H3AENIHS ABYX BHIOB — Sy M Sy, M HCIIONB3YyeT AN 3TOTO ChIphe ABYX THIOB — C1 1 Co.
HopMel 3aTpat chIpbs Ha €OUHUILY IPOTYKIIMH KaXKA0T0 BUA U 00beM pacxosa 3al IeHb 3aJaHbl TaOIHLEH:

Hopmbr  pacxomoB  chlpps  Ha Bune! ceipbs

€/IMHUILY TPOIYKIUH, YCII. €1 G, C,
Wznenue Sy 5 2
Wznenue Sy, 3 6

Pacxonbl cbipbs Ha 1 JIeHb, YCII.E/IH. 950 1100

CTOMMOCTB €IMHHMIIBI ChIPbS KAXKJIOTO THIIA 3a/1aHa MaTpuiei-ctpokoit C=(5 10)
ITycTb exxenHEeBHBIN 00BbEM BBITyCKa U3IEIHH S1M S COCTABISIET X1 X2 €/I. COOTBETCTBEHHO.
3anaua 1. CocTaBUTh MATEMATHYECKYIO MOJIEIIb JUISl HAXOXKACHUS €XKETHEBHOTO BBIITYCKA KaXKIO0T0 BUA U3IEIHIL.
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3anmaua 2. [Tonb3ysichk COCTaBICHHOW MAaTEeMaTHYECKON MOJICIBIO OTPEICIIUTh €KETHEBHBII 00bEM BBINTyCKa H3ACIHN S1 U Sy.
3aga4a 3. OnpenenuTh CTOUMOCTD ChIPhsI 3aTPAYSHHOTO Ha MPOU3BOJCTBO U3zenuil S1 u Sy

O1eHOYHBIH JINCT K Kelic-3a1anuio 1:

15 6annos Keilic-3aaua pelieHa npaBUIIbHO, IaHO Pa3BEPHYTOE MOSCHEHHE M 00OCHOBAaHHME CACIAHHOTO 3aKIFOYCHUS.
OO0yuaromuiicsi 1eMOHCTPUPYET METOAOJIOTHYECKHE U TeOpEeTHYECKHEe 3HaHUs, CBOOOIHO BiIaJieeT Hay4YHOU
TepmuHONOoTHeH. [Ipn pazbope MpeAnoKeHHOHW CUTYallUH NPOSBISET TBOPYECKHE CIOCOOHOCTH, 3HAHHE
JIOTIOJTHUTEJILHOW JIUTepaTypbl. JIeMOHCTpUpPYET XOpOILINE aHAJUTUYECKHE CIIOCOOHOCTH, CIOCOOEH IpH
000CHOBAaHMH CBOETO MHEHHUS CBOOOZHO MPOBOJNUTE aHAJIOTUH MEXKAY TEMaMH Kypca.

10 6annoB Kelic-3a1aua peniena npaBuiIbHO, JaHO MOSCHEHNWE U 00OCHOBaHHE CJIENIAHHOTO 3akiroueHus. OOyyaromuiics
JEMOHCTPHPYET METOHOJIOTHIECKIE U TEOPETHUECKUE 3HAHHSI, CBOOOIHO BiIafeeT HaydHOH TEPMHUHOJIOTHEH.
JleMOHCTpUpYeT XOpOIINE aHAIUTHYECKHE CIIOCOOHOCTH, OJTHAKO JIONMYCKAeT HEKOTOpPHhIE HETOYHOCTH IPH
ONepHUPOBAHNU HAYYHON TEPMHUHOJIOTHEN

5 6anoB Keiic-3amaua pemieHa npaBWIbHO, NMOSCHEHHE W OOOCHOBAaHHME CIEIAHHOTO 3aKIIOYEeHHs OBUIO JaHO IMpU
aKTHUBHOI IOMOIIM TMperojaBarensi. JIMeeT oOrpaHMYeHHbIE TEOPETHYECKHE 3HAHMSA, JIONyCKaeT

CYIIECTBEHHBIE OIIMOKH TPH YCTAaHOBJICHHH JIOTHUYECKHX B3aWMOCBS3€H, IOIMyCKaeT OMIMOKH IIpH
UCIIOJIb30BaHUU HAYYHOU TEPMHHOJIOTHH.

0 G6aymtoB Keiic-3amaua pemena HenpaBWIBHO, 0OCYX/IEHHE U ITOMOILb MPENOoJaBaTeis He MPUBEIN K IPaBHILHOMY
3akroueHu0. OOHApYKHUBACT HECTTOCOOHOCTH K TIOCTPOCHUIO CAMOCTOSITEIIBHBIX 3aKItoueHUi. FIMeeT crabbie
TEOPETUYECKUE 3HAHUS, HE HCIOJIb3YET HAYYHYIO TEPMUHOJIOTHIO.

[IpoBepsieMblii THAUKATOP TOCTHKEHHUS KOMIIETCHIIUH:
VK-1.3. PaccmatpuBaeT pa3inuyHble BApHAHTHI PEIISHUS 3a1a49H, OIEHUBACT UX MPEUMYIIECTBAa U PUCKH
YK-1.5.0npenenseT u oOLleHUBAET MPAKTUYECKUE TTOCIEACTBHS BOZMOXHBIX BAPUAHTOB PELLICHHUS 3a/1a4H

ITpoBepsiemble pe3yabTaThl 00y4eHHUS:

3HaeT: crocoOBl ¥ MPHEMbI PELIEHHsT THIIOBBIX 33134 110 JIMHEHHOH anre0pe, aHaINTHIeCKOH TeOMETPUH H MaTeMaTHIECKOMY
aHaIM3y.

YMeeT: panMoHANBHO PelIaTh 3aJadd M0 JIMHEHHOH anredpe, aHAIUTHYECKOH T€OMETpHH M MATeMaTHYeCKOMY aHAIU3y;
oLleHUBaTh 3(P(HEKTUBHOCTD Pa3IMUHbIX METONOB IIPU PELIEHUN MaTeMaTUIECKUX 3a1ad

Tun (dhopma) 3ananus: kelic-3aganue 2.
[Ipumep THIIOBBIX 3a7aHM (OIIEHOYHBIE MAaTEPHAIBI)

Copaepxanue keiic-3amanus 2. Jlana touka P(2;3;5).

3amaua 1. M3 naHHOW TOYKM Ha KOOPAMHATHBIE OCH OIYILEHBI INeprneHAUuKyasapbl. CocTaBUTh ypaBHEHHME IUIOCKOCTH,
IpoXoAdIeil yepe3 X OCHOBAaHHE U U300pa3UTh JAHHYIO INIOCKOCTb.

3amaya 2. BHe mIOCKOCTH, TONydeHHOM B 3amade 1, mama touka M (1;1;1). Haiitn touky N, cuMmerpuanyto Touke M
OTHOCHUTEJILHO JJAHHOM INIOCKOCTH.

3anaua 3. 3anucaTh KaHOHHYECKOe ypaBHeHHe psaMoii MN 1 BbInicaTh KOOPAMHATHI €€ HAIIPABIISAIOIET0 BEKTOpa.

3agaua 4. Bue mpsiMoii, monmydeHHo#d B 3amade 3, mana touka O (1;1;1). Haiitu Touky Oi, cummeTpuuHyto Touke O
OTHOCHUTENIBHO TaHHOU IPSMOM.

OLEHOYHBIH JIUCT K KeHC-3aJaHuI0 2.

15 6amos Ketfic-3aaua penieHa npaBHIBHO, TaHO Pa3BEepHYTOE MOSICHEHHE W 0OOCHOBAHUE CHENaHHOTO 3aKITFOUSHHUS.
OOyyaromuiics 1eMOHCTPUPYET METOJONOTHYECKUE U TEOPETUIECKHE 3HaHHs, CBOOOJHO BIIAACeT HAy4HOH
tepmuHOJOoTHEd. [Ipy pazbope MpeayoKeHHOW CUTYyalUH TPOSBISET TBOPYECKHE CIOCOOHOCTH, 3HAHHE
JIONIOJIHUTENILHOM NUTepaTypbl. JIeMOHCTPUPYET XOpOIINE aHATUTHYECKUE CIIOCOOHOCTH, CIOCOOEH Hpu
000CHOBAaHUH CBOET0 MHEHUs CBOOOIHO NPOBOAMTH aHAJIOTHH MEX]y TEMaMH Kypca.

10 6ansoB Ketic-3aaua penieHa npaBuiIbHO, JAHO MOSICHEHNUE U 000CHOBaHHE CIIEIAHHOTO 3akatoueHus. O0ydaromuncs
JEMOHCTPUPYET METOJI0JIOTHYECKUE 1 TEOPETUYECKUE 3HAHUS, CBOOOIHO BiaJIeeT HAyYHOH TePMUHOIOTUEH.
JleMOHCTpUpPYET XOpOIIME aHAIUTHYECKHE CIIOCOOHOCTH, OJTHAKO JIOMYCKAET HEKOTOPhIE HETOYHOCTH IPH
ONEepPUPOBAHNM HAYYHOH TEPMHMHOJIOTHEH

5 GaymioB Keiic-3amaua pemiena nmpaBUIIbHO, MOSICHEHHE M OOOCHOBaHHE CIENAHHOTO 3aKJIIOYEHHs ObUIO JaHO IpH

aKTUBHOM  IMOMOILHA npernoaaBaTeI. HNwmeer OIr'pPaHUYCHHBIC TCOPCTUYCCKUEC 3HAHUsA, OOIYyCKacT
CYIIECTBCHHBIC OIIMOKH opu YCTaHOBJICHHU JIOTUYCCKHUX BSaHMOCBﬂSeﬁ, JO0ITyCKaeT OIIMOKH npu
HCIIOJIb30BAHU U Haquoﬁ TCPMUHOJIOTUH.

0 6amoB Ketfic-3amaua pemeHa HempaBUWILHO, OOCY)KIEHHE U MOMOINb NpernojaBaTels He MPUBEIH K MPAaBUILHOMY
3aKIroueHur0. OOHapYKUBAEeT HECIIOCOOHOCTD K IOCTPOEHUIO CAMOCTOSATENbHBIX 3aK/I04eHHH. FIMeeT ciiabble
TCOPETUIYCCKUEC 3HAHUSA, HC UCTIOJIB3YCT HAYIYHYIO TCPMUHOJIOTHIO.
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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTalnuu

Meroaudeckie MaTepUalibl, ONPEASNISIONINE MPOLEAYPY U KPUTEPUH OLEHHBAHMS C(HOPMHUPOBAHHOCTH KOMIIETCHIMH HPHU
[IPOBE/ICHUH POMEXYTOYHOH aTTecTaluu

© VYPpOBEHb OCBOCHUSI KOMITETEHITUH
2 (B 6amnax)
=x
g% < 2 g
o = 5]
S 5 ZE . - -
s £ o 538 5 2 = _ | =o
=g : SES L ig 8 | E8
g2 : g8 R =8 | £8
= E o O < Z S A% S
CIER £ & = 8 © S 2 O
g s 2L g m o
g3 =
T &
VK-1.1 Tect 30 30 18-22 23-27 28-30
VK-1.2 Keiic-3amanne 1
VK14 15 15 8-10 11-13 14-15
YK-1.3 Ketic-3amanne 2
VK15 15 15 8-10 11-13 14-15

KommiekT o1ieHOUHBIX CPeACTB AT IPOBEACHHS IIPOMEKYTOUHOM aTTeCTallN
10 pazneny «JIEMEeHThl MaTeMaTHYECKOT0 aHAIN3a»

[IpoBepsieMble KOMIETEHIINH:
VK-1. Crioco0eH OCyIIEeCTBISATh MOUCK, KPUTHUECKHAIN aHANN3 M CHHTEe3 MH(OpPMAINY, IPUMEHATh CUCTEMHBIN ITOIXOJ JIIS
pelIeHHs IOCTAaBJICHHBIX 3a/1a4

[IpoBepsieMblil THAUKATOP OCTHKEHHUS KOMITETCHIIUH:
VK-1.1. Aranuzupyet 3a1aqy, BBIIEISISI STAbl €€ pelIeHs, IeUCTBUS TI0 PEIICHHUIO 3a1a91

[IpoBepsieMble pe3yabTaThl 00YIEHHS:
3HaeT: MaTeMaTH4eCKyl TEPMUHOJIOTHIO U CHMBOJIMKY; OCHOBHBIE THUIIBI MAaTEMaTHYECKHUX 3aJ1a4; JTAIlbl PELICHUS THIIOBBIX
3a1a4 10 JIMHEHO! anreOpe, aHATMTHYECKOW TeOMETPUN U MATEMAaTHIECKOMY aHaJH3Yy.
YMeeT: aHanu3UpOBaTh 3a/1auy, BbLACISS €€ 6a30Bble COCTABMIAIOIINE; OCYIIECTBIATh ICKOMIIO3ULIUIO 3a1a41

Tun (dhopma) 3amaHus: TeCT.
IIpumep TUMOBBIX 3aTaHMI (OLIEHOYHBIE MaTEPHAIIBI):
1. O6nacThio onpeseneHus: QyHKIMH

y= X—3
x> -1

SABJISICTCA l'lpOMC)KyTOK
a) (o0,-1) U (1), 6) (1,1 B) [3,+00): 1) (13).

2. Ipenen GpyHKIMK paBeH
Vax-3-3
lim =g
a)¥%; ©0)1/7, B)1/9; 1)1/3.

3. Ipenen GpyHKIMHK paBeH
. (2x+1)"
U[D(2x+2)
5 -2

e’ et me’; pe

4. BpruycinuTh Npous3BoaHyl0 (yHkumun Yy =X- arcsin X, y'(O) =7

1)-1; 2)2; 3) 1 4) 0;
5. TIpousBoaHas Tperbero nopsiaka GyHkuun Y = x® +sin X paBHa...
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(DOHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ arTecranunu
1)3 —cos x; 2) 6 —COS X; 3) 3+cos x; 4) cos X.

6. Haiitu yckopeHHe IBHKCHUSI B MOMEHT BPEMEHH t=2 CEK., €CJIM 3aBUCMOCTD IIyTH OT BPEMEHH BhIpaKaeTcs GopMyIIoi

S=t*+3t*-2t-5
1) 84 2) 35 3) 40 4) 45

7. YCTaHOBHUTE COOTBETCTBHE MCEXKAY IMOHATHUEM U €TI0 COACPIKAHUEM

1. TIpousBomHoii pynkuuu y = f(X) Ha3pIBaeTcs A.  Tpeen OTHOIICHHS MPUPALICHUS QYHKIHH K
NPHUPAIICHAIO apTyMEHTa [IPU CTPEMIICHHH [IPUPALICHUS
apryMeHTa K HYJIO.

2. TIpowu3zBonHas Mpou3BeACHUS ABYX (DYHKIIMHU U M V paBHA b. y =uv+uv,

3. Jduddepenuunan GyHKIUH — 3TO B. rnaBHas JMHEHHAs YacTh MPUPAIIEHUS QYHKIUH TPH
3aJaHHOM U3MEHEHUH apryMEHTa;

4. TIpow3BOIHOM BTOPOrO MOPsIKa HA3BIBACTCSI I'. mpou3BOjHAs OT MPOU3BOJHOMN MEPBOTO MOPSIKA

5.  CnoxxHOH QyHKIMEH Ha3bIBaCTCS: Jd.  yHKIM, apryMEHTOM KOTOPOM SBJISETCS qpyras
¢GhyHKIUs

6. JlocraTo4HOE yCIIOBHE SKCTpeMyMa (pYHKIMH B TOUKE E. ®yHKIHS UIMEeT B TOUKE MAKCUMYM (MHHHMYM), €CIH

repBasi IPOU3BO/IHAS MIPH NIEPEX0/Ie Uepe3 ATy TOUYKY MEHSAET
3HAK ¢ III0ca Ha MUHYC (¢ MUHYCa Ha ILIIOC)

8. YcTaHOBUTE CO OTBETCTBHE MEXAY IMOHATHUEM U €T0 OIPECACIICHUEM

TTonsrue Onpenenenue

1.  YacrHOl nMpon3BOAHOH (HYHKIINH HECKOTBKUX A. HpOU3BOIHAS OT (PYHKINH IIPH YCIOBHH, UTO BCE

HIEPEMEHHBIX Ha3bIBACTCS: apryMeHThbl KPOME OJIHOTO OCTaIOTCS IOCTOSHHBIMU

2.  HeomnpeneneHHbIM HHTETpasioM GyHKIUH y = f(X) b. COBOKYIIHOCTb BCEX MEPBOOOPA3HbIX (GPyHKIUU Yy

Ha3bIBAETCS =f(x)

3. Tlonubm nuddepennuanom GyHKIUU HeCKOIbKUX | B. IJIaBHAas JIMHEHHas 4acTh NpUpallieHus GpyHKIuK

TepeMeHHBIX Ha3bIBAeTCS TIpY U3MEHEHNH OJHOTO U3 apTyMEHTOB

4.  TlepBooOGpa3zHoil ¢pyHKIME y = f(X) Ha3bIBaETCS I. (yHKIMS, TPOU3BOIHAS KOTOPOH paBHA
3aganHoi QyHkuuu (pyHkuuu y = f(x))

2
. 2x“+x -1
9. Kakoe 13 BBIpKEHHH SIBISETCS HHTETPATIOM —3dx ?
X

2-2% 3 +3x*+C
2Inx—x"'+2x 2 +C
2Inx —2x ' 43x 2 +C
- 43+ C

5. 21n|x|—l+$+C
X

> w b e

Xdx

10. Beruncnure J.—
V2x% +1
1) %(sz +1)+c 2 2¥2x*+1+c 3 %\/ZXZ +1+c 4) V2x*+1+c
1 .
11. Haiinure unTerpan: j(——sm 3x)dx
X
1 1 1 1
1) ———3C0s3X+C 2) —7+§cos3x+c 3) In|x|—3cos3x+¢ 4)In|x|+§cossx+c
X

12. Bpruuciure J X-e*dx =
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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTalnuu

1) X-e*—e* +c¢; 2) X-e*+e* +cC; 3)e” +cC; 3) X-e* +e.

13. BBIYHCIUTE ITyTh, IPOIICHHBIA TOYKOM 3a 4 CEKYH/IBI OT Hayaja ABMKCHHS, €CIIM CKOPOCTh TOUKH V=2t+4 (M/c). 32

14. BerauciauTs niomanab GUrypel, OorpaHUuEHHON IMHUAMH: Y = X2, x=1,x=3, y =0. 33 en2
3

i . —y2 y?2 _
15. Beraucauts 006EM Telta, 00pa30BaHHOTO BpALICHHEM BOKPYT OCH OX (GUIypbl, orpanndeHHoM muamsm Y = X7, Y™ = X,

ITpaBHIbHBIC OTBETHI:
Ne Bonpoca 1. 2. 3. 4, 5. 6. 7. 8.

OTBET a B r 4 2 1 1A,25,3B,4I",5]] | 1A-2B-3B -4I'
,6E
Ne Bonpoca 9. 10. 11. 12. 13. 14. 15.

OTBET 5 3 4 1 32 V, =037

w N

OIIEHOYHBIH JIUCT K THIIOBOMY 33JJAHUIO
Vka3zaHus 110 OLIEHUBAHUIO Bamnisr

Bomnpoc 1 2

Bompoc 2

Bomnpoc 3

Bomnpoc 4

Bormpoc 5

Bomnpoc 6

Bormpoc 7

Bomnpoc 8

Bomnpoc 9

Bomnpoc 10

Bomnpoc 11

Bomnpoc 12

Bomnpoc 13

Bormpoc 14

NINININIDNINNIN NN NN

Bompoc 15

w
o

MakcuMaabHOE YHCiI0 0alIoB 3a
3aJlaHUC

IIpoBepsieMblif HHAMKATOP TOCTHKEHUSI KOMITETCHIINHU:
VK-1.2. HaxoauT, KpUTHYECKH aHATM3UPYET U BEIOMPaeT HHPOPMAIIHIO, HEOOXOIMMYIO JUIS PEIICHNS IIOCTABICHHO 3a1aun
VYK-1.4. I'paMOTHO, IOTUYHO, apTyMEHTHPOBAHHO (POPMUPYET COOCTBEHHBIE CYKCHUS U OLIEHKH; OTINYaeT (PaKThl OT MHEHUH,
UHTEpIpETALNil, OLEHOK B PACCYKACHUAX APYTUX YUACTHUKOB JIESITEIbHOCTU

ITpoBepsieMble pe3yabTaThl 00Y4EHHU:
3HaeT: OCHOBHBIE MIOHATHS JIMHEHHOW anreOpbl, aHATUTUIECKOI0 TEOMETPUU U MaTEMaTHIECKOTO aHAJIN3a.
VYMeeT: oCyIecTBIATh MOCTaHOBKY 3aJadd; aHaJIM3MPOBaTh YCIOBUE M OINPENEIATh METOJ PEIICHUSA NMOCTaBICHHOHN 3a1a4H;
KOMMEHTHPOBATh MPOLECC PELICHHs 3a/1auH 110 JIMHEHHOH anredpe, aHaTUTHUECKOI TeOMETPUN M MaTeMaTHIEeCKOMY aHAIIU3Y

Tun (dpopma) 3amaHus: Kelc-3aganne
IIpumep TUNOBBIX 3a1aHUM (OLIEHOUHBIE MATEPUATIBI):
Copeprkanue keiic-3aganus 1.
CpencrBamu quddepeHInaIbHOro HCUUCICHU UCCae0BaTh (GYHKIUIO U IOCTPOUTH ee rpadlk B AEKApTOBOW cHCTEME
KOOpPJHHAT.

Bapuanm-1:y = ——;
x* -1
X
(x+1)?°

3anaua 1. Haiitu oGnacte onpenenenus GyHKIUH. Y CTAHOBUTH YETHOCTD (HEYeTHOCTH). CenaTh BHIBOIBI.
3anaua 2. HaiiTi TOUKy repecedeHus ¢ OCsIMU KOOPJIUHAT U MPOMEXYTKH 3HAKONOCTOSHCTBA. CenaTh BhIBOJIBL.
3agava 3. HaiiTu mpoMeskyTKH MOHOTOHHOCTH (DyHKIIMHU M 3KCTpeMyMbl. CenaTh BHIBOIBI.

Bapuaum-1:y =
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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTalnuu

3amaua 4. HaliTu nmpoMeXyTKH BBIMYKJIOCTH (BOTHYTOCTH) rpaduka (YHKIUH M ONPEACIUTh HAJMYME TOYEK meperuda.
Craenatb BBIBOJIBL.
3agaga 5. BeisicHuTh, nMeeT aM rpaduk (YHKIUH TOPU3OHTANBHBIC, BEPTHKAIbHBIE WM HAKIOHHBIC ACHMITOTHL
OmnpenennuTs HATMYNE TOUEK pa3pbiBa HYHKIIH.
3agaya 6. Vcmonb3ysl IaHHbIE OPENBIAYIIMX HCCICAOBAHUII MOCTPOMTh Trpaduk (GYHKIHUA B JIEKApTOBON CHCTEME
koopauHat. Ecnu Heo0X0[MMO HalINTE TOTOTHUTEIbHBIC TOYKH.
O1IeHOUHBIH JIUCT K TUIIOBOMY 3aJIaHUIO!

15 6annos Keiic-3amaua pemreHa npaBUIIbHO, JaHO Pa3BEPHYTOE MOSICHEHHE M 00OCHOBAaHHUE CAEIAHHOI'O 3aKIIOYEHUS.
OOyyaromuiicss IeMOHCTPUPYET METOJONIOTHYECKUE U TEOPETHIECKHE 3HAHHS, CBOOOJHO BIIAACeT HAYYHOH
tepMuHosiorueil. Ilpu pasbope npemiokeHHON CUTyallMu TPOSBISIET TBOPYECKHE CIIOCOOHOCTH, 3HAHHE
JOTIOHUTENILHOM JUTEepaTyphl. JeMOHCTPUPYET XOpOIIHe aHAIUTHYECKHE CIHOCOOHOCTH, CIOCOOEH IMpH
000CHOBAaHUH CBOETO MHEHUs CBOOOIHO NPOBOJMTH aHAJIOTHH MEX]y TEMaMH Kypca.

10 6amioB Ketic-3aaua peliena npaBuiIbHO, JAHO MOSCHEHNE U 000CHOBAHKE CIIEIAHHOTO 3akiroueHus. OOyvaronuiics
JEMOHCTPHUPYET METO/I0JIOTHYECKUE 1 TEOPETUYECKUE 3HAHUS, CBOOOIHO BIIa/IeeT HAyYHOH TEPMHHOJIOTHEH.
JleMOHCTpUpYeT XOpolIne aHATUTHIECKHE CIIOCOOHOCTH, OJHAKO IOIYCKaeT HEKOTOPble HETOYHOCTH INPH
ONepUPOBAHUH HAYYHOU TEPMHUHOJIOTHEH

5 GayuioB Keiic-3amaua pemeHa nmpaBUWIIbHO, MOSICHEHHE W OOOCHOBaHHE CIENIAHHOTO 3aKIIOYEHHs OBLJIO JTaHO NpHU
aKTHBHOM NOMOIIM THpenojaBaTels. lIMeeT OrpaHHYEHHBIE TEOPETHUYECKHE 3HAHHSA, JOIyCKaeT
CYLIECTBEHHbIC OIIMOKM TP YCTAHOBJICHHHM JIOTHYECKMX B3aUMOCBS3€H, JOMycKaeT OWIMOKU Mpu

HCIIOJI30BaHUHU Hay‘IHOﬁ TCPMHUHOJIOTUH.

0 6amoB Keific-3amaua pemena HempaBUWIBHO, 0OCY)KJCHHE W TOMOIIb NpeToaBaTels He NPUBETH K NPAaBUILHOMY
3aKIroueHur0. OOHapyKUBaeT HECIOCOOHOCTD K TOCTPOEHUIO CAMOCTOSTENbHBIX 3aKI04eHui. FIMeeT ciiabble
TEOPETUYECKUE 3HAHUS, HE UCIOJIb3YeT HAYYHYIO TEPMUHOJIOTHIO.

[IpoBepsiemMblil HHAUKATOP JOCTHKEHHUS KOMIIETCHLIUH:
YK-1.3. PaccmarpuBaeT pa3iu4HbIe BapUAHThI PEIICHHUS 33/1a4H, OLICHUBAET UX MIPEUMYIIECTBA U PUCKU
VK-1.5. OnpenensieT 1 oleHUBAET MPAKTUUECKHE MTOCIEACTBHS BO3MOXKHBIX BApHAHTOB PELICHUS 33/1a91

[IpoBepsieMble pe3yabTaThl 00YIEHHS:

3HaeT: cnocoObl ¥ MIPUEMB] PELIeHHsI TUIIOBBIX 33/1a4 10 JIMHEHHOH anrebpe, aHaNUTUIECKON TeOMETPUU U MaTeMaTHIECKOMY
aHaIu3y.

YMeeT: palMoOHANIBHO pellaTh 3aJaud 10 JMHEHHON anredpe, aHAJIUTUYECKOH I€OMETpPUU M MAaTeMaTUYeCKOMY aHAIU3y;
oneHnBaTh 3)(HEKTUBHOCTD Pa3IMYHBIX METOIOB MPU PEIIEHHH MaTeMaTHIECKUX 3a1a4

Tun (popma) 3ananus: Keiic-3aganue 2
IIpumep TUMOBBIX 3aTaHMI (OLIEHOYHBIE MaTEPUAIBI):
Copneprxkanue KeWc-3agaHus 2.

Janbl QpyHKIMU:
a,(0) = xarcsin(y/2) (%) =2¢ ~x-1

a,(x) =1-cos4x B (X) =3x* —x—2

1) Cpasuure ;(X) u a,(X) BTouke X=0.
2) Cpasuure f,(X) u f,(X) mpu X —> 0.

Infer, (x)I
3) BeruucanTe Mpesest BEIpaKeHUs (1+ Oll(X)) “ mpu X —0.

O1LIEHOYHBIH JIUCT K TUIIOBOMY 3aJ[aHUIO!

15 6ansos Keiic-3amaua perieHa mpaBUIIbHO, JaHO PAa3BEPHYTOE MOSICHEHHE M 00OCHOBAHHUE CICIAHHOTO 3aKJIFOUCHHUS.
OO0yuaromuiicst JeMOHCTPUPYET METOAOJIOTHYECKHE U TEOPETUYECKHE 3HAHUS, CBOOOTHO BiIaZieeT Hay4YHOU
tepMuHosiorueil. [Ipu pasdope mpelioKeHHOH CUTyallMd TMPOSBISIET TBOPYECKHUE CIIOCOOHOCTH, 3HAHHE
JIOTIOJTHUTEJILHOW JIUTepaTyphl. J[eMOHCTpUpPYET XOpOIIME aHAJUTHYECKHE CIIOCOOHOCTH, CHOCOOEH mnpu
000CHOBaHUH CBOETO MHEHUS CBOOOIHO MPOBOJIMTH AHAJIOTHH MEXK]y TEMaMH Kypca.

10 6aioB Keiic-3amaua perena npaBuiIbHO, TaHO MOsICHEHNE 1 000CHOBaHUE CIIEIaHHOTO 3aKitoueHus. O0yJarommiics
JEMOHCTPHUPYET METOJIOJIOTHYECKUE M TEOPETUYECKUE 3HAHUS, CBOOOIHO BJaJIeeT HAYYHOH TEPMUHOIOTHUEH.
JleMOHCTpHpYeT XOpOIINe aHAIUTHYECKHE CIIOCOOHOCTH, OJIHAKO JOIYCKaeT HEKOTOPble HETOYHOCTH NPHU
ONEepPUPOBaHUM HAYYHOH TEPMHUHOJIOTHEH

5 GamnoB Keiic-3amada peiieHa MpaBUIIBHO, MOSICHEHHE W OOOCHOBaHHME CJIENAHHOTO 3aKJIOYCHHUS OBUIO JaHO IpH

aKTHUBHOI IOMOIIM IMperojaBarens. VIMeeT oOrpaHUYeHHbIE TEOPETHYECKHE 3HAHMSA, JIOIYyCKaeT
CYIIECTBECHHBIC OIIMOKH IIPH YCTAaHOBJICHUHM JIOTMYECKHX B3aWMOCBS3E€H, [OIYCKaeT OMMOKU IIpH
UCIIOJIb30BAaHUU HAYYHOU TEPMHHOJIOTHH.
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(DOHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTalnuu

0 6amoB Ketfic-3amaua pemena HenmpaBWILHO, OOCY)KICHHE W MOMOIIb NperojaBaTess He NPUBEIH K MPaBUILHOMY
3axioyeHuto. OOGHapy)HBaeT HECTIOCOOHOCTH K TOCTPOSHUIO CaMOCTOSTEIbHBIX 3aKioueHuid. imeer crnabpie
TEOPETUYECKUE 3HAHUS, HE UCIOJIb3YeT HAYYHYI0 TEPMUHOJIOTHIO.

Meroauueckie MaTepHalIbl, ONPEASISIONINE POLEAYPY U KPUTEPHH OLEHHBAHHS C(HOPMHUPOBAHHOCTH KOMIIETCHIMH HPH
MIPOBEICHUH IPOMEKYTOUHOM aTTeCTalluu

© VYPpOBEHb OCBOCHUSI KOMITETEHITUH
2 (B 6amnax)
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g% < 2 g
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s £ o 538 5 2 = | =o
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g2 : g8 R =8 | £8
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VK-1.1 Tecr 30 30 18-22 23-27 28-30
YK-1.2 Ketic-3amanne 1
VK14 15 15 8-10 11-13 14-15
VK-1.3 Ketic-3amanne 2
VK15 15 15 8-10 11-13 14-15
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