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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

TlosicHuTenbpHas 3amyucKa

®onn onenounbix cpencts (nanee — ®@OC) a1 MPOMEKYTOYHOM aTTECTallMy MO qUCHUILTUHEe «Maremaruka» pa3paboTaH B
cooTBeTcTBHU ¢ TpeboBanmsimMu DenepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTAaHAApTa BBICHIET0 OOpa3oBaHHA —
OakanaBpuaT HO HampaBieHHI0 HoAroToBku 44.03.05 Ilemarorudeckoe oOpasoBaHue (¢ AByMS NpOGHIAMU IOATOTOBKH),
YTBEP)KJICHHOTO TpUKa3oM MUHHCTEpCTBa 00pazoBaHus M Hayku Poccuiickoii @enepanmu ot 22 ¢epans 2018 r. Ne 125
(3apeructpupoBan MunucTepcTBoM roctunuu Poccuiickoit ®enepanuu 15 mapra 2018 r., peructpauuonsslii Ne 50358), c
W3MEHECHHUSMH, BHECCHHBIMH NMPHKa3aMd MHUHUCTEPCTBA HAyKH U BbICIIEro obpasoBanus Poccuiickoit denepanun ot 26 HOAOps
2020 1. Ne 1456 (3apeructpupoBan MunuctepcTBoM toctunuu Poccuiickoit @exnepanun 27 mas 2021 r., perucTpanoHHbIid Ne
63650) u ot 8 depamst 2021 r. Ne 83 (3apeructpupoBan MunucTepcTBoM tocTHnU Poccuiickoit @enepanuu 12 mapra 2021 r.,
peructpanuoHHbiii  Ne  62739), ocHOBHOM mnpodeccuoHanbHOH oOpa3oBarenbHOM mporpammoil  «MupopmaTtukay u
«JlomomauTensHOEe 0OpasoBanue (B obmactu uHpopmatuku u MKT)» ¢ yderom TpebGoBaHMii MpodecCHOHATBHOTO CTaHAApTa
«01.001 Tenmaror (memarormyeckas NEATEIBHOCTh B cepe MOUIKOIBHOTO, HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeHEro
obmiero o0Opa3oBaHus) (BOCIHTATENb, YYHTENb)», YTBEPKICHHOTO NMPHKa30M MUHHCTEPCTBA Tpyla W COLHUAIBHON 3alllMThI
Poccuiickoit ®enepanun ot 18 oxts16ps 2013 r. Ne 544n. (3apeructpuposad MunucrepcTsoM roctunuu Poccuiickoit @enepanuu 6
nekadpst 2013 r., peructpaunonnsiii Ne 30550), ¢ u3MEHEHHUSIMH, BHECCHHBIMHU TpHKa3aMu MHHHCTEPCTBA TPyJa U COLUAILHON
3amuThl Poccuiickoit @enepanuu ot 25 nexadps 2014 r. Ne 11151 (3apeructpupoBaH MUHUCTEPCTBOM rocTuLUM Poccuiickoii
®Genepanyu 19 geppains 2015 r., perucrpannonssiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructprupoBaH MUHHCTEPCTBOM
octuunu Poccuiickoit @enepanyu 23 aprycra 2016 1., perucrpaumonssii Ne 43326), 01.003 «Ilemaror mOMOJHUTEIBHOTO
00pa30BaHus ICTEH 1 B3POCIIBIX» YTBEPKICHHBIH MPUKa30M MUHHCTEPCTBA TPY/Ia U COMANbHOM 3amuThl Poccuniickoit ®eneparn
ot 22 centsiopst 2012 r. Ne 6521 ot 22.09.2021 r. (3apeructpupoBano B Munrocte Poccun 17.12.2021 N 66403).

Henp @OC 15 POMEKYTOYHO# aTTeCTAIIMK — YCTAHOBJICHHE YPOBHS CHOPMHUPOBAHHOCTH YacTu KomrereHmn YK-1.

3agaun @OC i NpOMEXyTOUHOH aTTecTallul - KOHTPOJb KAauecTBa M YPOBHS JIOCTHXKEHHS Pe3yJIbTaTOB OOY4YEHUs IO
(bopMupyeMBIM B COOTBETCTBUH C Y4eOHBIM INIAHOM 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 THUIIBI MATEMAaTHYECKUX 3aJad; 3Tallbl PELIeHHs TUIIOBBIX
3a1a4 10 JIMHEHHO! anredpe, aHATUTHYECKOW TeOMETPUN U MATEMAaTHIECKOMY aHaJH3Yy.

YMeeT: aHanu3UpOBaTh 33/1a4y, BbLAENAA €€ 0a30Bble COCTABIAIONINE; OCYLIECTBIAT JEKOMIIO3ULIUIO 3a1a41

3HaeT: OCHOBHBIE MTOHATHS JIMHEHHOW aIreOphl, aHATUTHIECKOH TeOMETPHH 1 MaTeMaTHIECKOT0 aHAIH3a.

YMeeT: 0CyIIeCTBIATh IOCTAHOBKY 3aJ1a4l; aHAJIU3UPOBATh YCIOBUE U ONPENEIIITh METO/ PEICHUs IOCTABICHHOM 3a1auu

3HaeT: croco0bl U IPHEMBI PELICHUS] TUIIOBBIX 3a1a4 110 JIMHEHHOH anredpe, aHaTUTHYECKOH TeOMETPHH K MaTeMaTHIECKOMY
aHaJIH3y.

YMeeT: paloHaIbHO pellaTh 3aa4y 10 JMHEHHOH anredpe, aHAMTUTUIECKON FreOMETPUH U MaTeMaTHUECKOMY aHaIHU3y

VYMeeT: KOMMEHTHPOBATh IPOLECC PEIeHNs 3aJa4H 10 JIMHEHHOH anreOpe, aHaATUTHYECKO TEOMETPHU B MAaTEMaTHIECKOMY
aHaIU3y

VYMeeT: OleHUBATh 9PPEKTUBHOCTD Pa3IMYHBIX METOJIOB IIPH PEIICHUH MaTeMaTHYECKUX 3a/1a9

TpeboBaHKe K IPOIIEAypEe OLECHKH:

IMomenienue: 0coObIX TpeOOBAHUH HET.

ObopynoBaHHe: 0COOBIX TPeOOBAHHH HET.

HHeTpyMeHTBI: 0COOBIX TpeOOBaHUIA HET.

PacxogHble MaTepHansl: Oymara, pydka.

JlocTyn K JOIOJIHUTENILHBIM CIIPABOYHBIM MaTepHanaM: He IPeayCMOTPEH.
Hopwme! Bpemenu: 60 MuH.

Kommrekr OILICHOYHBIX CPEACTB AJIA MPOBCACHUA HpOMe)KyTO‘IHOﬁ aTTeCTalun
o pasaeiny «Anre6pa " aHAJIMTUYCCKas TrC€OMETPUS

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

IIpoBepsemMblii HHAUKATOP TOCTHKEHHS KOMIIETCHIIUU:
VK-1.1. Aranusupyer 3ajauy, BbIIEIIss ITalbl €€ PeIIeHUs, IeHCTBUS 110 PEIeHUIO 3aJauu

IIpoBepsiemble pe3yabTaThl 00ydEeHHS:

3HaeT: MaTeMaTHYEeCKyl0 TEPMUHOJIOTHIO M CUMBOJIMKY; OCHOBHbIE THIIBI MaTEMaTHYECKHUX 3aJlay; 3Talbl PEIICHNUs TUIIOBBIX
3a7a4 10 JMHEHOH anredpe, aHATUTHYECKOW TeOMETPUHN U MaTEMaTHUECKOMY aHaJIH3Y.

Ymeer: aHaIM3UPOBaTh 3a]1auy, BeIENsA e€ 0a30Bble COCTABIISIONINE; OCYIIECTBIIATH JEKOMIO3HIIUIO 3a/1a41

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

3 2 0
1. Marpuusr A = ) 2

. Torna det(B A)T paBeH. ..

1) 0; 2) -2; 3) -1; 4) 2.
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

2. HpI/I KakuX 3HaueHUsAX (X JlaHHas CUCTeMa He UMEET pemeHI/Ie?

x+2y+3z=1,

2y+z=1],

4y +a-7=0.
Na+#2; B) a=2;

C) a=5; D) a#1;

a b c

3. Pasnoxenue 1o mepsoii crpoxe onpexemurens At A=|2 3 1| umeer Bux

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

3) 3a-3b+3c;

-1 01
4) -3a+3b+3c.

4. BeraucnuTh CKasIpHOE IPOU3BEICHUE BEKTOPOB a= 3T + 2} -4k ) b= T - ZT +3K .

A) -5; B) -13;

C) -11; D) -16; E) -8.

5. CMernIaHHOE NMPOU3BEICHUE BEKTOPOB a (2; 0; -1); 6 (1; 3;-2); C (-2; 1; 4) paBHo...

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

4) 21.

6. VI3 3a1aHHBIX JIMHUIT BEIOEPETE AIITUIICHL:

2 2
l)a+i/_6:1; 2) (x=5)2+y?=9; 3 x*+4y=16; 4 9x*+8y’ =64
A)lu2; B)3u4; C)lud,; D)2wu4.

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

X=-2:
2 _ 2 _ 2 _ _ 2
1)y =-8X; 2)y° =4x; 3)y° =8x; 4)y =8x";
8. YcTaHOBHUTE COOTBETCTBUE MEXAY (HOPMYIaMH U COAEPIKaHUEM
1 X=X _ Y-V, A. VpaBHeHHe NpAMOHA, 3a1aHHOE TBYMs Toukamu M 1 (Xl; yl) u M 2 (X2 ; y2)
X=X Yo=Y
2. y—Yy,= k(X — X2) B. VYpaBHeHue mpsAMOH ¢ 3aJaHHBIM YIJIOBBIM KO3(QUIMEHTOM M HpOXOAsIIei
uepes Touky M 2 (X2 ; yz)
A1 A +BB B. VYrom mexmy AByMs HPSMBIMH HaXOAUTCS 1O Gopmyire
2 122
3. arccos
Az 87 A+ B
4. X N y_ 1 I'.  YpaBHeHue npsMol B 0Tpe3Kkax
a b
X, + )qu y, + /’Lyz JA. KoopaunaTsl ToukH, Aensiieid 0OTpe30K B JaHHOM OTHOIIEHHH, BBIYMCISAIOTCS
5 X=—""] == o gopmyie
1+4 1+4
2 2 :
6. \/(Xz =X) + (Y, = V) E. ®opmy:na paccrostus mesky asyms toukamu M, (X5 Y,) n M, (X;5Y2)
. k = k ) K. VYcnosue napamnenshoctu npambix Y =K, X+0b, u y =K, X+Db,
Kk — i 3. VYcnosue nepneHAMKYISPHOCTH MPAMBIX Y = k1X + bl uy= k2X + b2
| =
8 kz

9. Touku K u L ciyxar cepenqunamu cropon BC u CD mapamnenorpamma ABCD. Eciu AK=a, AL=b, To Haiitu BexTop BL.

a) §+£5;
2

5)3a—2D;

B)Ea+—5; r)—£a+§6
3 3 3 3

10. Haiitu ueHTp CUMMETPHH KPHBOil BTOPOTO TIOPSIKA x> + 4y2 +54x + 8y +49 =0

a) (61'4);

6) (-3,-1);

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

11. Vpasuenue Beicotet AD AABC, A(2,-3), B(1,0), C(-2,-4) wumeer Bux:
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

)Y 3x 3 6) Y 3x+1 )y 1x+4 )Y 3x+2
a =——X——; =— ; B =—— ; r =— .
4 2 4 3 4
12. O6wEM nmapanienenumnena, MOCTPOSHHOTO Ha BEKTOpax 5 = (3,4,8), 6 = (0,8,3), E = (0,0,—6) paBeH:
a) 24; 0) 144; B) 72; r) 104.
13. Paccrosnue ot Touku M(2,0,-0.5) no mnockoctu 4X —4y +2z +17 =0 pasno:

a) 10; 0) 6; B) 12; r) 4.
IIpaBHIbHBIC OTBETHI
Ne Bonpoca 1. 2. 3. 4, 5. 6 7 8.
OTBET 2 B 1 B 4 C 1 1A,25,3B,
4T,50,6E,7X,83
Ne Bonpoca 9. 10. 11. 12. 13.
OTBET r 0 B 0 a

OLEeHOYHBIN JIUCT K TUTIOBOMY 33/IaHUIO (MOJENBHBIA OTBET):

Vka3zaHus 110 OLIEHUBAHUIO Bamnisr

Bomnpoc 1 2

Bormpoc 2

Bompoc 3

Bomnpoc 4

Bormpoc 5

Bomnpoc 6

Bormpoc 7

Bomnpoc 8

Bomnpoc 9

Bomnpoc 10

Bomnpoc 11

Bomnpoc 12

NN PBIDNDIDNINDNIDN NN

Bomnpoc 13

w
o

MaxcumanabHO€e YHCIIo 0aioB 3a
3aaHue

[IpoBepsieMblif UHAUKATOP JOCTUKEHNUS KOMIETEHIIUU:

VK-1.2. HaxoauT, KpUTHYECKH aHATM3UPYET U BEIOMPaeT HHPOPMAIHIO, HEOOXOIIMMYIO JUIS PEIICHHS IIOCTABICHHO 3a1a4un

VK-1.4. I'paMOTHO, JIOTHYHO, apPT'yMEHTHPOBAHO (POPMUPYET COOCTBEHHBIE CY>KACHHS M OLCHKHU; OTINYAeT (haKThl OT MHEHHH,
UHTEpIpETALUil, OLEHOK B PACCYKACHUAX APYTUX YUACTHUKOB JESATEILHOCTU

[IpoBepsiemble pe3yabTaTsl 00y4eHUs:
3HaeT: OCHOBHbIE ITOHATHUS JTMHEWHOU alnreOphl, aHATUTHYECKOI) TEOMETPUU U MAaTEeMaTHYECKOTO aHAIIN3a.
YMeeT: oCyIIeCTBIATh NOCTAHOBKY 3aJaud; aHAJIN3UPOBATh YCIOBHE U ONPEAEIATh METOX PEIICHUS MOCTABJICHHOW 3aJauu;
KOMMEHTHPOBATH MPOLECC PELICHUS 3a/1auH 110 JIMHEHHOHW anredpe, aHATUTUYECKO TeOMETPUU 1 MAaTEeMaTHYECKOMY aHaJIH3Y

Tun (dhopma) 3amanus: keic-3aganue 1.
ITpumep TUIIOBBIX 3a1aHU (OLIEHOUHBIE MaTEPUATIbI):

Copeprkanue keiic-3aganus 1.
[Ipeanpustre MPOU3BOIUT U3AENUS ABYX BUIOB — S1 U Sz, 1 HCTIONB3YET I 3TOTO ChIphe ABYX TUIOB — C1 U Co.
Hopwmbl 3aTpat ceipbs Ha €AMHUILY MPOIYKLUHN KaXI0T0 BUIa 1 00beM pacxosa 3al eHb 3a7aHbl TabauLeit:

Hopmbr  pacxomoB  chlpps  Ha Bune! ceipbs

€IMHUILY POAYKLUH, 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/iaHa MaTpuiei-ctpokoit C=(5 10)
ITycTb exxenHEeBHBIN 00BbEM BBITyCKa U3IEIHH S1M S COCTABISIET X1 X2 €/I. COOTBETCTBEHHO.
3agaga 1. CocTaBUTh MATEMAaTHYECKYIO MOJEIb AJSI HAXOXKICHUSI €KETHEBHOTO BBITYCKA KQKIOTO BUJA N3ACIUIL.
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

3anmaua 2. [Tonb3ysichk COCTaBICHHOW MAaTEeMaTHYECKON MOJICIBIO OTPEICIIUTh €KETHEBHBII 00bEM BBINTyCKa H3ACIHN S1 U Sy.
3amaua 3. OnpeaenuTb CTOUMOCTb ChIPbs 3aTPaYeHHOTO Ha POU3BOJICTBO M3Aeuit St u S;

O1eHOUHBIH JINCT K Kelic-3aanuto 1:
15 6annos Keiic-3amaua pemreHa npaBUIIbHO, JaHO Pa3BEPHYTOE MOSICHEHHE U 00OCHOBAaHUE CAEIAHHOTO 3aKIIOYEHUS.
OOyyaromuiicss 1eMOHCTPUPYET METOJONIOTHYECKUE U TEOPETUIECKHE 3HAHHS, CBOOOJHO BIIAAEeT HAYYHOH
tepMuHosiorueil. Ilpu pasbope npemokeHHON CUTyallMd TMPOSBISIET TBOPYECKHE CIIOCOOHOCTH, 3HAHHE
JOTIOTHUTENILHOM JUTEepaTyphl. JeMOHCTpUPYET XOpOIIHe aHATUTHYECKHE CIHOCOOHOCTH, CIOCOOEH IpH
000CHOBAaHUH CBOETO MHEHUS CBOOOIHO NPOBOJMTH aHAJIOTUH MEX]y TEMaMH Kypca.
10 6amioB Ketic-3aaua peliena npaBuiIbHO, JAHO MOSICHEHNE U 000CHOBAHKE CIIEIAHHOTO 3akiroueHus. OOyJaronuiics
JEMOHCTPHPYET METOHOJIOTHIECKIE U TEOPETHUECKUE 3HAHHSI, CBOOOIHO BiIafeeT HaydHOH TEPMHUHOJIOTHEH.
JleMOHCTpUpYeT XOpOIINe aHAIUTHYECKHE CIIOCOOHOCTH, OJIHAKO JIONMYCKAeT HEKOTOpPBhIE HETOYHOCTH IPH
ONepHUPOBAHNU HAYYHON TEPMHUHOJIOTHEN
5 GayuioB Keiic-3amaua pemena npaBWIIbHO, MOSCHEHHE W OOOCHOBaHHE CIEJIAHHOTO 3aKIIOYEHHs OBbLIO JTaHO TPH
aKTHBHOM NOMOIIM THpenojaBaTels. lIMeeT OrpaHHYEHHBIE TEOPETHUYECKHE 3HAHHSA, JOIyCKaeT
CYLIECTBEHHbIC OIIMOKM TP YCTAHOBJICHHM JIOTHYECKMX B3aUMOCBS3€H, JOMycKaeT OWIMOKU mpu
UCIIOIb30BaHNH HAYYHOIH TEPMHHOJIOTHH.
0 6aymtoB Keiic-3amaua pemieHa HenpaBWIBHO, 0OCYXJIEHHE U ITOMOILb MPENOoJaBaTelis He MPUBEIN K NPaBHILHOMY
3akroueHu0. OOHApYKUBACT HECTTOCOOHOCTH K TIOCTPOCHUIO CAMOCTOSITEIIBHBIX 3aKItoueHUi. FIMeeT crabbie
TEOPETUYECKUE 3HAHUS, HE HCIOJIb3YET HAYYHYIO TEPMUHOJIOTHIO.

[TpoBepseMblii HHIUKATOP JOCTIDKEHUS] KOMITETESHIIUH:
YK-1.3. PaccmarpuBaeT pa3iu4HbIe BApUAHThI PELICHHUS 33/1a4H, OLICHUBAET UX MIPEUMYIIECTBA U PUCKU
VK-1.5.0npenenser u olleHUBAET MPAKTHYECKUE TTOCIIEICTBUS BO3MOKHBIX BAPUAHTOB PEIICHUS 3a/1a91

[IpoBepsieMble pe3yabTaThl 00YIEHHS:

3HaeT: cnocoObl ¥ MPUEMbI PELIeHHsI TUIIOBBIX 33/1a4 [0 JIMHEHHOH anrebpe, aHaIUTUIECKON T'eOMETPUU U MaTeMaTUIECKOMY
aHaIu3y.

YMeeT: palMoOHANBHO pellaTh 3aJaud 10 JMHEHHON anredpe, aHAJIUTUYECKOH I€OMETpPUU M MAaTeMaTUYeCKOMY aHAIU3y;
oneHnBaTh 3)(HEKTUBHOCTD Pa3IMYHBIX METOIOB MPU PEUICHUH MaTeMaTHIECKUX 3a1ad

Tun (popma) 3amanus: Keiic-3aqanue 2.
ITpumep TUIIOBBIX 3aaHUM (OLIEHOYHBIE MaTEpUAIbI) :

Conepkanne Keiic-3amanus 2. Jlana Touka P(2;3;5).

3amaga 1. U3 panHOW TOYKM Ha KOOPAWHATHBIE OCH OIYIICHBI MepHeHIUKYNISIphl. COCTaBUTH ypaBHEHHE IIIOCKOCTH,
MPOXOAIICH Yepe3 UX OCHOBAHHE U M300pa3uTh JaHHYIO INIOCKOCTD.

3amaua 2. BHe miockocTH, mony4eHHOH B 3amade 1, mana touka M (1;1;1). Haiitu Touky N, cummMerpuuHyto Touke M
OTHOCHTENHHO JaHHOH IIJIOCKOCTH.

3amaya 3. 3anmucarh kKaHOHIMYECKOe ypaBHeHHE psiMoii MN 1 BeIMIcaTh KOOPAMHATHI €€ HAPABISIFOIIETO BEKTOPA.

3agaua 4. Bue mpsiMoii, monmydeHHoH B 3amade 3, mana touka O (1;1;1). Haiitu Touky O1, cummeTpuuHyto Touke O
OTHOCHUTEJIBHO JaHHOU MPSMOH.

O1IeHOYHBIHN JINCT K KEHC-3aIaHuIO 2:

15 6ansos Keiic-3amaua perieHa MpaBUiIbHO, JaHO Pa3BEPHYTOE MOSICHEHHE U 0OOCHOBAHUE CICIAHHOTO 3aKIFOUEHHS.
OOyuaromuics IeMOHCTPUPYET METOOIOTHYECKUE W TEOPETHUYCCKHUE 3HAHMUS, CBOOOHO BIIAJICET HAYYHOU
tepMuHosiorueil. [lpu pasdope npemyioKeHHOH CUTyallMd TMPOSBISIET TBOPYECKHE CIIOCOOHOCTH, 3HAHHE
JIOTIOJTHUTENILHOU JIUTEpaTyphl. J[EeMOHCTPUpPYET XOPOIIHE AHATMTHYECKHE CIIOCOOHOCTH, CHOCOOCH mNpHU
000CHOBAaHUH CBOETO MHEHUS CBOOOIHO MPOBOIMTH aHAJIOTHH MEX]y TEMaMH Kypca.

10 6amnoB Keiic-3amaua pernena npaBuiibHO, TaHO MOsICHEHNE 1 000CHOBaHUE CIIEIaHHOTO 3aKiodeHus. OOydaronuiics
JEMOHCTPHUPYET METOJIOJIOTHYECKUE M TEOPETUUYECKUE 3HAHMUS, CBOOO/IHO BJaJIeeT HAYYHOH TEPMUHOIOTHUEIH.
JleMOHCTpUpPYET XOpOIINE aHAIUTHYECKHE CIIOCOOHOCTH, OJTHAKO JIOMYCKAET HEKOTOPhIE HETOYHOCTH IPH
ONepUPOBAHNN HAYYHON TEPMHUHOJIOTHEN

5 6aymioB Keiic-3amada peimieHa MmpaBUIIBHO, MOSICHEHHE W OOOCHOBaHHE CJIENIAHHOTO 3aKJIOYCHHUS OBUIO JaHO TpH
aKTUBHOW TmoMomu mpernojaBatelsi. lmeer orpaHudYeHHBIE TEOpPETHUYECKHE 3HAHUS, JIOIMYCKaeT
CyHICCTBeHHBIe OLHI/I6KI/I HpH yCTaHOBHCHI/II/I JIOTUYECCKUX B3aHMOCBH3Cﬁ, )IOl'IyCKaeT OLLII/I6KI/I HpH
WCTIIOJIb30BaHUY HAYIHON TEPMUHOJIOTHH.

0 6amoB Ketfic-3amaua pemeHa HempaBUWILHO, OOCY)KIEHUE W MOMOIIb NpernojaBaTels He MPUBEIH K NMPAaBUILHOMY
3aKIroueHu0. OOHapyKUBAEeT HECIIOCOOHOCTD K IOCTPOEHUIO CAMOCTOSATENbHBIX 3aKI04eHHH. FIMeeT ciiabble
TCOPETUIYCCKUEC 3HAHUA, HC UCTIOJIB3YCT HAYYHYIO TCPMUHOJIOTHIO.
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

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

© VYPpOBEHb OCBOCHUSI KOMITETEHITUH
2 (B 6amnax)
=x
23 s :
o = E [5) g o
<§ 2 g 3 28 m o @ =
=8¢ o S¢S 5 =o | Bo | =o
T g 2 = E 53 R 2 A 5 =S
= & 5 B g 50 © s> TN £ 9
5% 8 23 g g 53 5% | 8%
8, S
2 g e ge St | a8
32 =
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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
T10 paszeny «JIEMEeHThl MaTeMaTHYECKOTO aHAIN3a»

[IpoBepsieMble KOMIETEHIINH:
VK-1. Crioco0eH OCyIIEecTBISATh MOUCK, KPUTHUECKHAI aHAN3 M CHHTEe3 MH(OpMAINY, IPUMEHATh CUCTEMHBIN ITOIXOJ JIJIS
pelIeHHs IOCTAaBJICHHBIX 3a/1a4

[IpoBepsieMblii HHAUKATOP OCTHKEHHUS KOMIIETCHIIUH:
VK-1.1. Aranuzupyet 3a1ady, BBIIEISISI STAbl €€ peNIeHs, IeUCTBUS TI0 PEIICHHUIO 3a1a91

ITposepsiemble pe3yabTaThl 00yUeHHUs:
3HaeT: MaTeMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY; OCHOBHbIE THIIBI MaTEMaTHUECKHX 3a[ay; JTallbl PEIICHUS TUIOBBIX
3a/1a4 110 IMHEHHOM anrebpe, aHANUTUUECKON TEOMETPUM U MaTEMAaTHIECKOMY aHaIH3y.
YMeeT: aHATM3HPOBATh 3a/aqy, BBIACIAA e€ 6a30BbIC COCTABILIOIINE; OCYIIECTBIIATE JEKOMIIO3HIINIO 3aJaTH

Tun (dbopma) 3aaHus: TeCT.
IIpumep TUNOBBIX 3aHaHUN (OLIEHOUHBIE MaTEPUATIbI):
1. O6acThio onpeeaeHUs PYHKIHH

y= X—3
x> -1

SBJIACTCSA MMPOMEKYTOK

a) (<0,-1) U(14);  6)(-1,1); B) [3,+0); 1)(13).

2. Ipenen GpyHKIMK paBeH
. 4x-3-3
im——g—
a)Ys; 0)1/7; B)1/9; T1)1/3.

3. [pexen pyHKINHE paBeH
. (2x+1)®
lim (Zx ¥ 2)
5 -2

e’ se's me’ e

4. BpruyciuTh Npou3BojHy0 (yHKumu Y =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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DOHJ1 OLIEHOYHBIX CPEJCTB U1l IPOBEACHHS IPOMEXYTOUHON aTTeCTallMU
1)3 —cos X; 2) 6 —CO0s X; 3) 3+cos X; 4) cos X.

6. Haiitu YCKOPCHHUE NBMKCHHS B MOMCHT BPEMCHHU t=2 CCK., €CJIKM 3aBUCUMOCTDb ITYTH OT BPEMCHHU BbIPAXKACTCSA (1)0pMyJ'IOI71

S=t"+3t°>-2t-5
1) 84 2) 35 3) 40 4) 45

7. YCTaHOBHUTE COOTBETCTBHE MCXKAY IMOHATHUEM U €TI0 COACPIKAHUEM

1. TIpousBomHoii pynkuuu y = f(X) Ha3piBaeTcs A.  Tpeaen OTHOIICHHS MPUpPALICHUs QYHKIHH K
MPUPAILIEHUIO apTYMEHTA TIPH CTPEMIICHHH MPUPAIICHHS
apryMeHTa K HyJIIi0.

2. IlpomsBoxHas mpousBeneHUs IBYX QyHKIMM U VpaBHa | B. Yy =U'vV+uv';

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

4. TIpowu3BOIHOM BTOPOrO MOPsIKa HA3BIBACTCSI I'. mpou3BOjHAs OT MPOU3BOJHOMN MEPBOTO MOPSIKA

5.  CnoxxHOH QyHKIMEH Ha3bIBaCTCS: Jd.  yHKIM, apryMeHTOM KOTOPOW SBJISETCS Apyras
¢GhyHKIUs

6. JlocratouHoe ycloBHE 3KCTpeMyMa (DYHKIIMH B TOUKE E. ®OyHKIHI IMEET B TOUYKE MAKCUMYM (MHHHMYM), €CITH

repBasi IPOU3BO/IHAS MIPH MIEPEX0/Ie Yepe3 3Ty TOUYKY MEHSET
3HAK C TUTI0Ca Ha MUHYC (C MHHYCa Ha TLTIOC)

8. YcTaHOBUTE CO OTBETCTBHE MEXAY IOHATHUEM U €T0 OIPECACIICHUEM

TTonsrue Onpenenenue

1.  YacTHOif TpOM3BOIHON (YHKINH HECKOJIBKHX A. MpOM3BOHAS OT (QYHKIIMH IIPH YCIOBUH, YTO BCE

IIEPEMEHHBIX Ha3bIBACTCS: apryMeHThbl KPOME OIHOTO OCTaIOTCS IOCTOSHHBIMU

2. HeomnpeneneHnupM nuTerpanom Gpyakmuu y = f(x) b. COBOKYITHOCTh BCEX MEPBOOOPa3HbIX (PYHKIIUHU Y

Ha3bIBACTCA =1f(x)

3. TlonueiM nuddepennmanom GyHKIMN HECKOIBKUX | B. rJIaBHAas JIMHEIHAS 4acTh NpUpanieHus GyHKun

MIepEeMEHHBIX Ha3bIBACTCS IIPY U3MEHEHHH OJIHOTO U3 apTyMEeHTOB

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

. 262 +x -1
9. Kakoe 13 BBIpKEHHH SIBISETCS HHTETPATIOM —de ?
X

2-2x 4t yC
2Inx—x"'+2x 2 +C
2Inx —2x '43x 2 +C
%72+t +C

5. 21n|x|—l+$+c
X

M w NP

xdx

10. Beruucnure | — ...
I\/2x2+1
1)%(2x2+1)+c 2) 2V2x* +1+¢c  3) %\/2x2+1+c 2 N2x* +1+c

1 .
11. Haiigure unrerpan: j(— —sin 3x)dx
X

1)—i—3c033x+c 2)—i+1c033x+c 3) In|x|—3cos3x+¢ 4)In|x|+1c033x+c
x? x> 3 3

12. Brruuciure JX -e'dx =

Crpannna 7 u3 10



DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

1) X-e*—e*+¢C; 2) X-e*+e" +c¢; 3)e* +C; 3) X-e" +e’.

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

14. Beraucnuts mioman GUrypsl, orpanndenHol mmHusMi: Y = X2, X=1,Xx=3,y=0. g 2 e

i . —y2 y2 _
15. Beraucauts 006EM Telta, 00pa30BaHHOTO BPAIICHHEM BOKPYT OCH OX (HUIypbl, orpanndeHHoi muamsiva Y = X°, 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',51 | 1A-2B-3B -4T'
,0E
Ne Bonpoca 9. 10. 11. 12. 13. 14. 15.

OTBET 5 3 4 1 32 V, =037

w (N

OIICHOYHBIH JIUCT K THIIOBOMY 33JJAHUIO
‘Vka3zaHus 110 OLIEHUBAHUIO Bamnisr

Bomnpoc 1 2

Bormpoc 2

Bompoc 3

Bormpoc 4

Bompoc 5

Bomnpoc 6

Bormpoc 7

Bomnpoc 8

Bomnpoc 9

Bomnpoc 10

Bomnpoc 11

Bomnpoc 12

Bomnpoc 13

Bomnpoc 14

NINIRNININININNIN NN NN

Bomnpoc 15

w
o

MaxkcumanabHO€e YHCIIo 0aIioB 3a
3alaHue

IIpoBepsieMblil HHAMKATOP AOCTHKEHUS] KOMIICTEHLIUH:
VK-1.2. HaxoauT, KpUTHYECKH aHATM3UPYET U BEIOMPaeT HHPOPMAIHIO, HEOOXOIMMYIO JUIS PEIICHNS IIOCTABICHHO 3a1a4un
VK-1.4. I'paMOTHO, IOTUYHO, aPTyMEHTHPOBAHHO (POPMUPYET COOCTBEHHBIE CYKCHUS U OLIEHKH; OTINYaeT (PaKThl OT MHEHUH,
UHTEpIpETalUil, OLEHOK B PACCYKACHUAX APYTUX YUACTHUKOB JESITEIbHOCTU

ITpoBepsieMble pe3yabTaTbl 00Y4EHHU:
3HaeT: OCHOBHBIE MOHATHS JIMHEHHOW anreOpbl, aHATNTUIECKOI0 TEOMETPUU U MaTEMaTHIECKOTO aHAJIN3a.
VYMeeT: oCyIeCTBIATh MMOCTaHOBKY 3aJadd; aHaIM3MPOBaTh YCJIOBUE M OINPENEIATh METOJ PEIICHHSA NMOCTaBICHHOHN 3a1a4H;
KOMMEHTHPOBATb MPOLECC PELICHHs 3a/1auH 110 JIMHEHHOH anredpe, aHaTUTHUECKOI TeOMETPUN M MaTeMaTHIEeCKOMY aHAIIU3Y

Tun (dpopma) 3amaHus: Kelc-3aganne
[Ipumep TUMOBLIX 3aHaHUN (OLIEHOYHBIE MaTEPUATIbI):
Copeprkanue keiic-3aganus 1.
CpencrBamu quddepeHInaIbHOro HCUUCICHUS UCCae0BaTh (GYHKINIO U IOCTPOUTH ee rpadlk B AEKApTOBOH cHCTEME
KOOpPJHHAT.

Bapuanm-1: y X3 1 ;
X2
(x+1)?"
3anaua 1. Haiitu oGnacte onpenenenus GyHKIUH. Y CTAHOBUTh YETHOCTD (HEYeTHOCTh). CenaTh BHIBOIBI.

3amaya 2. HaifTu TOYKH niepecedeHusi C OCSIMU KOOPAWHAT U MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA. C/1enaTh BEIBOJIBL.
3agava 3. HaiiTu mpoMeskyTKH MOHOTOHHOCTH (DyHKIIMHU M 3KCTpeMyMbl. CenaTh BHIBOIBI.

Bapuanm-1: y =
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

3amaua 4. HaliTu nmpoMeXyTKH BBIMYKJIOCTH (BOTHYTOCTH) rpaduka (YHKIUH M ONPEACIUTh HAJMYME TOYEK meperuda.
Craenatb BBIBOJIBL.
3agaga 5. BeiicHUTh, mMeeT aM rpaduk (YHKIUH TOPU3OHTANBHBIC, BEPTHKAIbHBIE WM HAKIOHHBIC ACHMITOTHL
OmnpenenuTs HATMYNE TOUEK pa3phiBa HYHKIIH.
3amaua 6. Mcrnonb3ys naHHBIE NPEIBIAYIIAX HCCIEIOBAHUN MOCTPOUTH Tpapuk (QYHKIMH B JIEKApTOBOH cUCTeMe
koopauHat. Ecnn Heo0X0quMo HaliInTe AOTIOIHUTEIbHBIE TOUKH.
O1IeHOUHBIH JIUCT K TUIIOBOMY 3aJ[aHUIO!

15 6annos Keiic-3amaua pemreHa npaBUIIbHO, JaHO Pa3BEPHYTOE MOSICHEHHE U 00OCHOBAaHUE CAEIAHHOI'O 3aKIIOYEHUS.
OOyyaromuiicss 1eMOHCTPUPYET METOJONIOTHYECKUE U TEOPETUIECKHE 3HAHHS, CBOOOJHO BIIAJCeT HAYYHOH
tepMuHosiorueil. Ilpu pasbope npemiokeHHON CUTyallMu TPOSBISIET TBOPYECKHE CIIOCOOHOCTH, 3HAHHE
JOTIOHUTENILHOM JUTEepaTyphl. JeMOHCTpHUPYET XOpOIIHe aHATUTHYECKHE CIHOCOOHOCTH, CIOCOOEH IMpH
000CHOBAaHUH CBOETO MHEHUS CBOOOIHO NPOBOJMTH aHAJIOTUH MEX]y TEMaMH Kypca.

10 6amoB Ketic-3aaua peliena npaBuiIbHO, JAHO MOSICHEHNE U 000CHOBAHKE CIIEIAHHOTO 3akiroueHus. OOyyaronuiics
JEMOHCTPHUPYET METOJI0JIOTHYECKUE 1 TEOPETUYECKUE 3HAHUS, CBOOOIHO BIIa/IeeT HAyYHOH TEPMHHOJIOTHEH.
JleMOHCTpUpYeT XOpolIne aHATUTHIECKHE CIIOCOOHOCTH, OJHAKO IOIyCKaeT HEKOTOPble HETOYHOCTH INPH
ONEepUPOBAHNH HAYYHOU TEPMHUHOJIOTHEH

5 6anoB Keiic-3amaua pemieHa npaBWIBHO, NMOSCHEHHE W OOOCHOBAaHHME CHIEIAHHOTO 3AKIIOUEHUs OBUIO TaHO INpH
aKTHBHOM NOMOIIM THpenojaBaTels. lIMeeT OrpaHHYEHHBIE TEOPETHUYECKHE 3HAHHSA, JOIyCKaeT
CYLIECTBEHHbIC OIIMOKH IIPH YCTAHOBJICHHHM JIOTHYECKMX B3aUMOCBS3€H, JOMycKaeT OWIMOKU Mpu
UCIIOJIb30BAaHUU HAYYHOU TEPMHHOJIOTHH.

0 6anoB Keiic-3amaua pemieHa HempaBWIIbHO, 0OCYXK/IEHHE W MMOMOILb IMPEroaBarTeNs He MPUBEIU K NPaBUILHOMY
3akroueHu0. OOHApYKUBACT HECTTOCOOHOCTH K TIOCTPOCHUIO CAMOCTOSITEIIBHBIX 3aKtoueHUi. FIMeeT crabbie
TEOPETUYECKUE 3HAHUS, HE HCIOJIb3YET HAYYHYIO TEPMUHOJIOTHIO.

[IpoBepsieMblil HHAUKATOP JOCTHKEHHUST KOMIIETCHIIUH:
VK-1.3. PaccmatpuBaeT pa3innyHble BApHAHTHI PEIISHUS 3a1a49H, OIEHUBACT UX MPEUMYIIECTBA U PUCKH
VYK-1.5. OnpenensieT U OLEHUBAET MTPAKTUUECKUE MTOCIICICTBH BO3MOKHBIX BADHAHTOB PELICHUS 3a/1a41

ITpoBepsiemble pe3yabTaThl 00yUeHHUS:

3HaeT: crocoOBl M MPUEMBI PELIeHHsT THIIOBBIX 331a4 110 JIMHEeHHO anredpe, aHaINTHIeCKOH TeOMETPUH H MaTeMaTHIECKOMY
aHaIM3y.

YMeeT: panMoHANBHO PelIaTh 3aJadd 1Mo JIMHEHHOH anredpe, aHAIUTHYECKOH T€OMETpHH M MATeMaTHYeCKOMY aHAIU3y;
oLeHHBaTh 3()(HEKTUBHOCTD Pa3IMUHbIX METONOB MPU PELIEHUH MaTeMaTHIECKUX 3a1a4

Tun (opma) 3ananus: Keiic-3aganue 2

IIpumep TUNOBBIX 3aHaHUN (OLIEHOYHBIE MaTEPUATIbI):
Copneprxanne KeWc-3amanus 2.

Jaubl GyHKIUM:
o (x) = xarcsin(x/2) B (x)=2x* —x—1

a,(X) =1-cos4x B, (X) =3x* —x-2

1) Cpasuure o;(X) u a,(X) B Touke X =0.
2) Cpasuaure B, (X) u £,(X) npu x — 0.

Injer, (x)]
3) BbluuCIUTE MPEAE BLIPAKEHUS (1+ (o (X)) ’ npu X —0.

OLeHOYHBIN JTMCT K TUIIOBOMY 3a/IaHUIO:

15 6amioB Keiic-3amaua pemena nmpaBuIbHO, TaHO Pa3BEPHYTOE MOSCHEHUE W 0OOCHOBAaHWE CHIEITAHHOTO 3aKIIOYCHMUS.
OOyuaromuics: IeMOHCTPUPYET METOAOJIOTHYECKUE U TEOPETUYECKUE 3HAHUS, CBOOOTHO BJIAJCET HAYYHOMU
tepmuHonorueid. [Ipu pasbope TpeIOKEHHOW CHUTyallnd TPOSBISIET TBOPYECKHE CIIOCOOHOCTH, 3HAHUE
JIOTIOJTHUTEJILHOW JIUTepaTyphl. JIeMOHCTPUPYET XOpOIIME aHAJMTUYECKUE CIIOCOOHOCTH, CHOCOOCH mNpu
000CHOBaHWHU CBOETO MHEHHS CBOOOTHO MTPOBOANTH AaHAIOTUU MEXTy TEMaMH Kypca.

10 6amioB Keiic-3amaua perena nmpaBuiIbHO, TaHO MOsICHEHNE 1 000CHOBaHUE CIIEIaHHOTO 3aKitoueHus. O0yJaronmiics
JEMOHCTPHUPYET METOJIOJIOTHYECKUE M TEOPETUUECKUE 3HAHMUS, CBOOOIHO BJaJIeeT HAYYHOH TEPMUHOIOTHEH.
JleMOHCTpHUpYyeT XOpOoIllMe aHATUTHYECKUE CIIOCOOHOCTH, OAHAKO JOMYCKAaeT HEKOTOpPhIE HETOYHOCTH IMPH
ONEepPUPOBaHUM HAYYHOH TEPMHUHOJIOTHEH

5 6amioB Keiic-3amaua pemena mpaBWIBHO, TIOSCHEHHE W 00OCHOBaHWE CHCIAHHOTO 3aKIIOYEHHUs OBLIO JaHO TpPH
aKTUBHOM momomu mpernojaBatessi. lmeer orpaHuueHHBIE TEOpPETHUECKHWE 3HAHUS, [IOMYCKaeT
CYLIECTBEHHbIE OIIMOKM TP YCTAHOBJICHMM JIOTMYECKMX B3aUMOCBS3€H, [OMycKaeT OWIMOKU mpu
WCIOJIb30BaHUH HAYYHON TEPMHUHOIOTHH.
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

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

° VpOBEHb OCBOEHHS KOMIETEHIUH
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VK-1.1 Tect 30 30 18-22 23-27 28-30
VK-1.2 Ketic-3amanne 1
VK-14 15 15 8-10 11-13 14-15
VK-1.3 Ketic-3amanne 2
VK-15 15 15 8-10 11-13 14-15
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