®OH/I OIIEHOYHBIX CPEACTB I1O JUCIIUIIJIMHE
IIPUEM 2020 r.
O®OPMA OBYYEHMJSI 3a0uynasn

MaremarTuka 1.1

Hanpapnenue nogrorosky/ | 21.05.02 Ipuxiagnas reosiorus
CIIEI[HAIBEHOCTh

O6pazosarensHas nporpamMma | Iloucku U pazBeKa MOA3eMHBIX BOJ H HH:KEHEPHO-T€0JIOTHYECKHE H3bICKAHUS
(mampaBiieHHOCTH (TpoduUIIE))

Cneunamdsauw{ Ioucku u pa3sBeaKa noJA3€MHbBIX BOJX M HHXKCHEPHO-I€0JIOrHYCCKHE N3bICKAHUSA

Vposens 06pazoBaHus | BeICIIEE 0Opa30BaHUE — CHCIIUAIUATET

Kype | 1 | cemectp |12
TpymoeMKoCTh B KpeiuTax 8
(3aueTHBIX €TUHUIIAX) 4/4

3aBemyromuii Kagenpoii - A0 Tpudonos
pykoBoaurens OMU
Ha npaBax xadeapsl
PyxoBoautens OOII JLA. CrpoxoBa
[Ipenonasarens K.II. Apednen

2020 r.



1. Poab gucummiannbl «MaTtemaTuka 1.1» B popMupoBaHnu KoMmeTe HIMA BHINMYCKHIKA:

J1e MeHT Cemectp Kon C ocTaBJsiiOIIHE Pe3YJIbLTATOB 0 CBOEHHS (JIECKPUIITOPbI KOM e Te HIIMii)
00 pazoBaTeJILHOM
— Koa HaumenoBaHue pe3yJibTaTa
KOMIICTCHIMH KOMIICTCHIMA O0CBOCHUS KOH Hawume HoBanune
(mucumIvINHA,
oon
npakruka, [HA)
Crniocobex YK(Y)- Brnaneer onbiToM NpHUMeHEHHsT 3aKOHOB €CTECTBEHHBIX HAyK M MaTEMAaTHYECKUX METOIOB
OCYILECTBIIATH 1.B1 1 MoJieNel JIsl p elIeHust 3aja4 TE0p ETHUECKOTO U MP MKJIAJHOTO XapaKTepa
KpUTHYECKHI aHaIH3 YK(V)- v
N MeeT pellaTh 3a/[a4y TeOp eTHIECKOro M NP MKJIAJHOTO Xap aKTepa
YK(Y)-1 TP OOJIEMHBIX CHTY alHi 1.V1 p e P P A P P
Ha OCHOBE CHCTEMHOTO
YK(Y)- 3HaeT 3aKOHBI €CTECTBEHHBIX HAayK M MaTEMAaTHYECKHE METOJBI TEOP ETHYECKOTO
TMO/IX0/1a, BBIPabaThIBaTh
o o 1.31 Xapakrepa
CTpaTeruio AeHCTBHI
Criocoben perarpb Brageer maremariueckuM armaparoM anreOp bl M audQep eHIHATbHOTO HCUHCIICHHS
CTaHJAp THBIE 3aIadu OIIK(Y)- | dyHKIMM O1HOM M HECKONBKHX TIep EMEHHBIX JUIS TP OBEICHHS TEOP ETHUECKOTO
1p o(heccHOHATTB HOI 1.B1 HCCIICIOBAHMS M MOJEIHP OBaHKS (PM3MUECKHX M XUMHUYECKUX TP OIECCOB U SBIICHHUH, a
M aremartuka 12 JesITENLHOCTH Ha TaKxke, [ pelIeHns np ohecCHOHAIbHBIX 3a1ad
11 ' OCHOBE OIIK(Y)- | YmeeT npuMeHATh M3y YEHHbIE METObI aNreOpbl U aHAIU3a ANl P eLIeHUsT CTaHAap THHIX
HMH()OPMAMOHHOH 1 1.V1 3a1a4
6ubnuorp adguaeckoit
OIIK(Y)-1 KYJbTypBIC P1, P6
TP UMCHEHHUEM
MH(}Op MAIMOHHO~ OTIK(Y) 3HaeT OCHOBHbIE MOHATUS U TEOP €MbI IMHEHHON M BEKTOP HOI1 anreOp bl, aHAMUTHYECKOH
KOMMY HUKAIJMOHHBIX 131 TEOMETpP UM, TEOp MM JINHEIHBIX TP OCTp aHCTB, AU dep eHIHATHHOTO HCUUCIICHHS
TEXHOJIOTHH W C y4YETOM ’ (Y HKIY OHOM M HECKOJIBKUX Iep eMEHHBIX
OCHOBHBIX TpeOoBaHHi
UH(}Op MALMOHHO
06€301acCHOCTH

2. Ioka3zaTeyu u METOAbI OLICHUBAHUSA

I171aHUpY eMble pe 3y/IbTaT bl 00y YeHHs 110 JHCIMILTHHE

Kopx unagukxatopa

Haume HoBaHue pa3aenaa THCHUITHHBL MeToabl OLIEeHUBAHUSI

Kox Hanme HoBaHue J10CTHKEHUS (o1e HOYHbIE MepPONpPHSTHS)
KOHTPOJ HpyeM O
KOMIIe TeHIMH (W11
ee YacTH)
PA1 | Brazeer OIK(Y)-1 1. JInunelinas anredpa KonTponbHas padora
OCHOMBHLI\II\/II/I HNOHATUAMHU u MCTO,Z[aMfI 2 BeKTOpHafI aﬂre6pa I/II[B
JIMTHEUHOU anreopsl, aHAIUTUYECKOU 3. AHATHTHIECKAS reoMeTpHsI
reoMeTpUH u 1 hepeHnnan-HOTo JK3aMeH

UCYHCICHHS (yHKIUU OJHOW M HECKOIBKHX
HEPEMEHHBIX

4.BBeseHue B aHAIN3

5. quddepennnanproe ucuuciaeHrue GyHKIHUN OTHOU
IepeMEHHOU

6. Audpepennmanbaoe ucancienne GyHKuuu
HECKOJIbKUX MEePEMEHHBIX




P2 | Ymeer OINK(Y)-1 1. Jluneiinas anreopa KonTponsHas paboTa
BBIYKMCISAT  ONPEJAEIHMTCIN,  BBIIOJHATH 2. BexropHas anre6pa 15013
ICUCTBHSL C MaTpULAMH, HCCIEIOBATh U 3. AHQIHTHYECKAs TCOMETPHSL
peluath CUCTEMBI JMHEHHBIX AIreOpandecKux 4 BBeJicHNe B aHAIN3 DK3aMeH
YpaBHEHUH; NPOU3BOIUTH JACHCTBUS HaJ .

BEKTOPaMM; F€OMETPUUECKU 1 AHAIUTHYECKH S.HHiiipeIEHHaﬂbHoe HCHUCIeHNE PyHKUMH OHOH
OPENCTABIATE  HPAMYKD W IUIOCKOCTb; HICPCMCHHON

YCTAHABIMBAT  B3AUMHOE PACHOJNIOKEHHS 6. Muddeperunansaoe ucuncieHne GyHKIuu
NPSIMBIX M IUIOCKOCTEH; MPHBOIUTH OOIIHE HCCKOJIBKMX IICPCMCHHBIX

ypaBHEHHSI KPUBBIX M IOBEPXHOCTEH K

KaHOHUYECKOMY BHIY H CIPDOUTH  HX;

HAaXOJUTh Tpeeisl (QYHKUMA M YHUCIOBBIX

nocuenoBaTeNbHOCTeH; ¢ depeHIpoBaTh

W UCCNeNoBaTh  (QYHKIMH  OJHOTO U

HECKOJILKUX [EPEMEHHBIX

P13 | 3maer OINK(Y)-1 1. JIuneiinas anre6pa KounTponsHas pabora
anre6py MaTpuL, OCHOBHBIE 2. BekropHas anredpa W13
XapaKTCPUCTUKHU MAaTpHIl, UX ONPCACICHUA U 3.AH8.J'II/ITI/ILICCKEUI reOMeTpI/IH
CBOWCTBA;  METOJBl  PCLICHHS  CHCTEM 4 BBejleHUE B aHANH3 DK3aMeH
JMHEHHBIX — aIreGpandecKux aBHEHUIA; .

P ypar 5. AuddepennnanbHoe ucurcIeHrne PyHKIIUU OTHOM
METO/bl BEKTOPHOM anrebpbl; CBOHCTBA U N
MepPEMEHHO
yPaBHEHUS  OCHOBHBIX  T€OMETPUYECKHX

00pa3oB ;OCHOBHBIC TIOJIOKCHHS TEOPHH
MMpeAcyIoB; MpaBujia U METOAbI HAXOXJICHU A
MIPOU3BOHBIX (YHKIIUHA OTHON N HECKOJBKUX
HEPEMEHHBIX, CXeMY IIOJIHOTO HCCJICI0BAHU
byHKIHH

6. Iuddepennnanpaoe ucuuciaeHne GyHKInN
HECKOJIBKUX TTEePEeMEHHBIX

3. IlIkaja oneHNBAHUA

HOprZ[OK opraHu3alnv OLCHHUBAHUA PE3YJIbTAaTOB 06yquI/1$[ B YHUBCPCUTCTC PCITIAMCHTHUPYCETCA OTACIBbHBIM JIOKAJIBHBIM HOPMATUBHBIM AKTOM —
«Cucrema oleHUBaHUA pe3ylibTaToB 00ydeHust B ToMckoM monuTexHudeckoMm yHuBepcutere (Cucrema orieHuBaHusA)» (B IEHCTBYIOIEH PENaKuH).
Hcnonw3yercs OaibHO-pEUTUHTOBAS CUCTEMA OI[EHUBAHUS PE3YyJIbTATOB 00yueHus. MtoroBas orieHka (TpaIullMOHHAs U JIUTEPHAs) 10 BUAaM y4eOHOI
nesitenbHOCTH (M3ydenue auctumumH, YUPC, HUPC, kypcoBoe mpoekrnpoBanue, MPaKTUKX ) OTIPEACTSETCS CYMMO# OaJIJIOB IO pe3yJbTaTaM TEeKYIIETo
KOHTPOJIS ¥ TPOMEXKYTOUHOU aTTecTalny (HTOroBas pedTHHroBas olieHka — MakcumyMm 100 GarioB).



Pacnipenenennie OCHOBHBIX M JIOTIOJHUTEIBHBIX OAUIOB 3a OLIEHOYHBIE MEPOINPHUATHS TEKYIIETO KOHTPOJIS M MPOMEXKYTOUHOW aTTecTaluu
YCTaHABIUBAETCS KaJIeHJAPHBIM PEUTUHT-ILJIAHOM JUCIUTIINHBI.
PexomMentyemast mkana st OTACIBHBIX OIIEHOYHBIX MEPOIPUATHM BXOTHOTO M TEKYILIETO KOHTPOJIS

% BBITIOJI HE HUSI 3anaHmJC 00TBETCTBHE TpaﬂHHI/IOHl{Oﬁ OLICHKE|

O npe 1es1eHUE O IIEHKH

90% + 100% «OmmuHO» OmmyHOe TOHMMAaHUE IPEIMETa, BCECTOPOHHUE 3HAHUsl, OTIMYHbIE YMEHUSI U BIaJCHUE OIBITOM IIPAKTUYECKOH JESITENIbHOCTH
70% +89% «XO0pOoIIo» JloCTaTOuHO MOJIHOE MOHUMAaHUE MPEeIMeTa, XOPOIINe 3HAHUS, YMEHHS U ONBIT MPAKTUYECKOU AeSTeIbHOCTH
55% +69% «YIOBILY [IpuemneMoe MOHUMaHUE NpeIMETa, YIOBICTBOPUTEIbHbIE 3HAHUS, YMEHUS U ONBIT IPAKTHYECKON JesSTeIbHOCTI
0% + 54% «Heynosi» Pe3ynpTatl 00yueHHUsI HE COOTBETCTBYIOT MUHHMMAJBHO JOCTATOYHBIM TpeOOBaHUSIM
[Mlkana qy1st OLEHOYHBIX MEPOIIPUATHIA 3aUeTa
Crenens
pemmron | P epasmmonoitonene O mpenesexe onemar
00yue Hust
55% +100% 55 + 100 «3agTeHO» Pe3ynpTatl 00yUYeHHUs COOTBETCTBYIOT MHUHIMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM
0% + 54% 0+54 «He 3auteHO» Pe3ynpTatel 00ydYeHHs HE COOTBETCTBYIOT MUHMMAJBHO JIOCTATOYHBIM TPEeOOBAHUAM
IIkana JJI1 OOECHOYHBIX MCpOHpI/IHTI/Iﬁ 9K3aMCHa
% BBITIOJTHE HUSI JK3aMeH, CooTBeTcTBHE
3aJaHMi JK3aMe Ha 0aJs TPaAHIMOHHO OlleHKe Onpeesenme onenin
90%+100% 18 +20 «OmmuHO» OmmM4YHOE MOHUMMAaHUE IPEAMETa, BCECTOPOHHME 3HAHMS, OTIMYHbIE YMEHUS U BIAJCHUE ONBITOM IPAKTUYECKOH JIESITEIbHOCTH,
HeoOX0MMBIE pe3yJIbTaThl 00ydeHHs c)OPMUPOBAHBI, MX KAUeCTBO OIICHEHO KOJMYECTBOM 0aJUIOB, OJIM3KHM K MAaKCHMaJILHOMY
70% - 89% 14 =17 «Xopouio» JlocTaTo4HO MOJHOE MOHUMaHHUE NpeMeTa, XOPOIIUE 3HAHUS, YMEHUS U OTBIT IPAKTUYECKON AEATEIbHOCTH, HEOOXOMMBbIE
pe3ynbpTaTel 00y4eHns cOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIIEHCHO MHHUMAIBHBIM KOJIMYECTBOM 0aiioB
55% - 69% 11 =13 «Y moBILY [TpuemieMoe MOHNMaHKE IPEIMETa, YIOBICTBOPUTEIILHEIC 3HAHHS, YMEHHS U OIIBIT IPAKTHYECKOH NIeATeIbHOCTH, HEOOX0oaMMEBIe
pe3ysbTaTel 00y9eHns chOPMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIIEHCHO MUHUMaJIbHBIM KOJIMIECTBOM 0ajuioB
0% - 54% 0+10 «Heynosi» Pe3ynpTatel 00ydYeHHUsI HE COOTBETCTBYIOT MUHMMAJBHO JOCTATOYHBIM TPEeOOBAHUSAM

4. TlepeyeHb TUNIOBBIX 3aIaHUH

O 11e HOYHbIE M epPONPHSITHSI

HpﬂM € PbI THIIOBLIX KOHTPOJIbHbLIX 3A/1 aHMii

1 | KonTtpomnbHas padota

KonrponbHas pabora «J/Iuneiinas ajaredpa»
BAPUAHT Nel

1. lan onpenenurensb

a) 3anummTe pas3nokeHUe JAHHOTO ONPECIUTENs 0 YeTBEPTOMY CTOJIONY;




O 11e HOYHbIE M ePONPUATHUS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

0) BEIUUCIIHTE ONPEACINTENb, MOIyYHB IPEABAPUTEIFHO HYJH B KaKOH — MO0 CTpOKE MM CTOJOIE.

X+2y—-z=-1
2. PemnTs cucTeMy ypaBHECHHUIT METOIOM OOPATHOM MATPHILIBL: 3y -z=1
X+4y+z=>5.

3HaueHrue X BBIYHCIUTH TAKKE MCTOOOM KpaMepa.

3. UccrnenoBaTh CHCTEMY Ha COBMECTHOCTh U PEIINTh MeToI0M ['aycca

X + X, —X, =3
X+ Xy + X3 =4

2%, + X, +3X5 +2X, =0,
2%, + X, +2X5 + X, =0,
2%, + X, +5X5 +4x, =0,
2%, + X, +4X; +3X%, =0.

4. Jlana cucteMa OJJHOPOJHBIX JIMHEHHBIX YpaBHCHHA

a) lokaxute, 4TO CHCTEMa UMEET HETPUBHAJILHbBIC PEILICHUS;
6) Haiigute ol1uee pemeHne CUCTEMBI;
6) HailimTe (yHAAMEHTAIbHYIO CUCTEMY PELICHHH.

. Ilpu Kakux 3HauEHUAX Napamerpa A cucrema mmueiiHbIx ypaBHEHUH

2 1 14
C paclIMpEHHOH MaTpuLel 1 A 13| cosmecrna?
1 20 1:4

Konrpoasnass pa6ora mo teme «BekropHasi aiareopa»
BAPUAHT Nel

. Jlansr wernipe Bextopa: a ={4,5,2}; b ={3,0,1};C ={—1,4,2};J ={5,7,8}.




O 11e HOYHbIE M ePONPUATHUS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

1.Jloxazats, uto Bektopsl a,D,C 06pasyroT 6asuc 1 HaliTH pa3ioKeHHe BEKTOpa d B s10OM Gasuce.

2. HaiiTi KOCHHYC yIVIa MEXIy BEKTOpaMH @ M b.

3. Haiitn mymHy BekTopa (j =a+ 26 +3C.

Il. Tauer wersipe Touxu: A(1;3;0), B(4:1;2), C(3;0;1), D(—4;3;5) .

4. Haittn 06ém mupamugsr ABCD u mmny BBICOTHI , OMyIIeHHOM U3 BepIIMHBI D ua rpans ABC .

5. Haiiti mpoeknuio BeKTopa AB m1aocs sextopa CD.

6. HaiiTi KoOpMHATHI BEKTOPA [(Ed + KB),EB] )
T . . _ -
IIl. Mapannesnorpamm moctpoen Ha Bextopax a = P+4q, b= E(p —0), rme |p| =4, |q| =2, (p"q) = g

OmnpenennTs: a) KOCHHYC TyIOTO YIVIa MEXIy MMaroHasIMK; ©) JUIMHY BBICOTBI, OMYIIEHHOW Ha CTOPOH

KontponnHasi padora mo TeMe « AHATUTHYECKAs TeOMeTpHs»
BAPHUAHT Nel

1. Omnpegmenuts IpH KAKUX 3HAUYEHUSX @ HpAMasd

(a+2)x + (@?-9)y +3a?- 8a+5=0 napamensna ocu OX.
2. CocTaBUTb ypaBHEHUS NPSAMBIX, IapAUICIbHBIX MPAMON

3x -4y -10 = 0 1 oTCTOSIIMX OT Hee Ha paccTosiHue d=3
3. [lausl Bepiuunsl peyronsauka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh ypaBHEHHUE BBICOTBI U3 BEPIUIMHBI A U ypaBHEHHE MeAMaHbl U3 BepuHbl C.

4. TlpuBecTH K KAHOHMYECKOMY BHJIy, Ha3BaTh M IIOCTPOMTH
kpuBble:  a) 16x%+25y?+ 32x-100y- 284 =0;
6) 2 -4y-20x+24=0.

5. W3 oOmux ypaBHeHH npssmMoii: 2X +y-3z—-9=0,
-2x+  3z+4=0
MOJyYUTh KAHOHUYECKHE U MAPaMeTPUUECKOE YPABHEHHS MPSAMOIA.

6. Haiitu npoekuuro Touku A(1,2,0) Ha MIOCKOCTH
8x +6y+8z-25=0

7. TloctpouTh TENO, OTPAHUUYEHHOE MTOBEPXHOCTIMHU
2 —
X% =1,
X+y=2,




O 11e HOYHbIE M ePONPUATHUS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

L. Boruucaums npedeibl

Koutponbnasi pagora mno teme «BBeJeHne B aHAJIU3»

1+1+1+ 1
> Bl
. n“—4n .2 4 2" .
1. IlmooT, 2. Ilmoo — :
3. lim \/1+x2_ 4. | 6x2+2x
Tyl 2x " X 3x2 +1 ’
2 2
x4 -3- . X
5. lim x—31; 6. im —:
Xx—2 X—2 x—01—Cos X
x2+1 )
. [(X+2) x . In(x“+2)-=In2
7. lim | —= : 8. lim :
X—)oo(x—l] x—0 x2
2X X -
. et —e . SIn(2—-X
9. lim ——; 10. Ilm(—).
x—0 X X—=2 \J2X — 2

Il. Onpepesure mopsiaok 6. m. o(X) mpa X — 0 ornocureasno x:
1. a(x) =In(1+3/x*-tgx), 2. a(x)=~v2x+1-1.

Ill. Haiitu Toukm pa3ppiBa (yHKuMHM, yka3zarb ux xapakrep. [loctpouts rpagpuk ¢GpyHKOHH B OKPECTHOCTH TOYEK
pa3pbiBa:




O 11e HOYHbIE M ePONPUATHUS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

0, eciu X <0, 1
1-x 1
1 f(x)=<x% ecu0<x<1l 2. y= 2 o 3. y= vk
- X" —
X+2, ecnu X 2 1. 121X

KonrposisHast pagora
no teMe «/Iuddepennuanboe ucumciaenne QyHKIUH OTHOTO TEepPeMEHHOT 0»
BAPHUAHT Nel

[. HaiiTu npousBoJiHbIE CJeAyOINUX GYHKIUM:

X
Ctg(\/:)
Ly = (e0SX 4 3x)2. 2 3% 4+3Y =x-2y; 3 y=(g2x) 2,

; d’y
Il. Haiitin BTOpYIO IPOU3BOIHYIO 5
dx
X2 x =cos(t/2), .
Ly=——,2 3.y =sin(x—y)

x2_1 y =t —sint.

Il. . TToms3yscek mpasuiom Jlomutans HaHTH TpeaeIs:

7IX
NG 1 COS—
- - - 2
L lim|——m—— 2. lim (sinzx)
x—1 Xx=1 Inx X-—>1—0

1

IV Iposectu moiHoe uccneposanne ¢yuxumn Y = X€ X i noctpouts €8 rpaduk

Konrpobnas pabora
no teme «/nddepenuuans Hoe ucuuciaenue O HID
BAPHUAHT Nel

|. Haiiti m moctpouTh 0061acTh onpeaeneHus: §yHKIUH:




O 11e HOYHbIE M ePONPUATHUS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

z=~/xIn(l-x-y),

IT.

HaTy yKaszaHHEE IPOM3BOIOHEE

741 5_U 8_U ou 82u _

u=(xy)“" . ?

ox' oy o' awxar

2 (X ou ou ou
Tposeputs, yaosnetsopseT mu pynkmus U = X Fl —,— YPaBHEHUIO Xa— +Y—+7Z—= 2U.
Z X X

2 2
CocTaBuTh ypaBHEHHE HOpPMaiM K mHoBepxHoctH X — 2X + 6y -2°=4 napauieNbHo  IIpAMOil

X y-2 z-1

1 3 4

Haiiti HauGoJbllee 1 HaMMeHbIIee 3HadeHne Gynkmmn: Z = 8X + Y — XY B samxnyToit o6macty,

orpanmaennoit mmmavn X = 0, y= 0,x+ y= 10.




O 11¢ HOYHbIe MEePONPUSI THS

I1pume pbl THIOBBIX KOHTPOJILHBIX 32 1aHUH

T3,

IIpumep BapHUaHTa WH/UBHIYAJIBHBIX

Nuweianan anrebpa

1. Burancouth onpemensTeni

[12 3 -1 2| [-7 -3 2 4]
[ 11 0 -1 =201
| | | =
”’]I—atz 1 -2 bJI—a 213
(=20 1 -1} =3 -2 21}
2. Haitrw marpuuy X w3 ypassenns. Cpenars nposepry
1 2 2 1 11 —15
2 1 -2|-X=| 2 -8 3
2 -2 1 V1T 0
3. PemmTh cocTeMel MHHETHLIN YPaBHeHHT:
a) metonou Kpauepa, b} saTpudHEM MeTOmOM
dr+4dy—2:2=126 r+hy— z= 15
a) T— y+3dz=-12 b) fdz+By+z=17
Jr—3dy+iz=-2 dr—Gy+z=10
4. Pemmtek cucreMul MeTonoM ['aycca
Ta —dzz +dxy = -hH
. T —3zy +dzy = —4
D\ 3z, +2r bz, = 12
dr; +3xs —haz = i
ry +adrs +hry —dxy = 1
T +3Tg +21‘:| —2$.| +z = -1
b) § o1 —2rs 4z3 —wy -1 = 3
ry —drs 4z 4y I = 3
ry +2re Hry —ry I = —
Ty +Ee —r3; +xy =0
) I] —ry 4T3 —Iq =10
! dr, 4w —x3 43y =0
dr, —ms Hzz —zq =10

5. HaitTe coficTeennRle 3HaYeHNA 1 cofCTREHHRIE BEKTOPEL MATPHIL

4 -3 -3
) WEBE=|1 2 1
11 2

5

=
i

a) A:(_; -

3aJlaHU .




BewTopHan anrebpa

1. Mana pasHobenpentas Tpaneuus ABCD, v kotopoin  |AB| =

[AD| = 2, a = LBAD = 60°, i — eqUHU4HB BeKTOD B HANPABIEHHN
ocHosadud AB, 11 — eguHUUHENL BekTop B HanpasieHuy cropodsl AD. Pas-
noxuTe BekTopel cropon AL BC, CD, D U BEKTOPEL [uaroHanei
rpanetuu AC w BID no sexropam mou 1.

2. Qupenenuts koopausarer Todex C w0 D, nemamux Ha npasoil, npo-
xopaueit uepes roukn A u B, ecnmn A(2;-3:1), B(=2;2;-4) u
|AC|: |AD|:|AB| =0,5:2:1

3. B rpeyronsruge ¢ gepuingany  A(—1;2:4), B(20;=3), C4;-1;2).
Haiiru:  a) pexrop menmans ANM,
b} sexrop seicor BID,
¢) moboil no Moaymo BekTop GuccekTpuck yria O

4. Ianel Tpu BepLUHHEL na,pa_uueuurpanma. ABCD:
A(3:0;=3), B(—8:2;0), C'0:3;-4). Onpenenurs:

a) KOOPAMHATEL YeTBepPTOd Beplinnu [,

:| 3

b mnusy seicoTsl, onyilensoil w3 sepnss [} va cropony AB,
€] KOCHHYC ocTporo yria Mesay auaronansuy AC u BID.
5. [lapasenorpaMy NOCTpoeH Ha BekTopax @ = p— 24, b= 35—,
rae | pl=1, |q|=2, (F"¢)=n/3. Onpegemnrs:
4] KOCHHYC TYIOUD YIUIa Mesny SHaroHalaMu;
b) QJMHY BRICOTEL, ONVIUEHHDI Ha CTOPOHY d.

6. Haiitu eqMHUUHEL BeKTOD €, KOTOPLUL ONHOBPEMEHHD NepleH AHKVILpe
sekropad 4 = {1;2;3} n b= {0;1; -2}, ecum (€ 1) = m/2.

7. B nupamuge 43('.[1‘ C BEPLINHAMM B TOUKAX

AL 4;5), B(-5;=-3;2), C[=2;,-6;-3), D(-2;2;-1)
HallTH obber 1 JIHHY BRICOTHL, OlyIUeHHoi Ha rpads ABC.
8. Jlokasars, uro sextopu p = {1;4;1}, ¢ { 3-2;0}, 7 = {1;-1;2}
ofipasyior Basuc u HallTi pasiomeHte BeKTopa { 5;—8;—3} B oTom Ba-

JHCe.
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IIpuMe pbl THNOBBIX KOHTPOJILHBIX 32 1aHUH

AxanuTuyeckan FECMETPHA Ha NNOCKOCTH

1. CocraButs ypasHeHus OpAMELX, Dpoxodsiiux depes Touky M({—7;5):
a) napaniensto npisoi 3r 4+ 2y — 1 =0,

_ Lr—1 y+i
b) nepnenaukynapho npauoi TR
_ . ) L e=3t44
¢) mog yraoy 45" K npauoi y=—t-2

2. Manet sepuinne Tpeyronssuka A(—1;3), B(2;5), C(0;6).
Cocragnrs: a) ypasresue cropods AC,
b} ypaenenne mepuans BM,
c) ypastenue seicorsl CH u safitu ee puuny,
Jr=3t-1

2t l y= 4 Haitru:

3. lauet pge npaete L:y=2z-1, |

a) TOUKY NepeceueHius IpaMeLx,
b} kocuHye yria Memy IpaMbiMi,
€] COCTABUTE YpaBHeHue BUCCeKTPUCH TYIOLO YIMIA MeIY UPSMBIMH.

4. H'JKHEL’TH YpaBHEHUN JIMHII K KaHOHHYECKOMY BHAY H NOCTPOM T

1) ;1'2+y2—1'—y—1=l'l 2) 41'9+8u:+y2—=1y+l=ﬂ

3 y=9+0/2T +dz+9 ) r=8+48y—y°

5) 2527 — My + 257 =10 6) 2 —Rey+y'+1=0
5. Cocrasuts YpaBHeHNe W OCTPOMTE NHHHIO, KaXkAal TOUKa KOTOPOR oni-
Hakoso ypanesa ot touxin M(—=2;1) u ot npsimoit z — 4 = 0.

6. HOC'I‘])OH'I'L. JIMHIN, 33 JaHHbIE YPpaBHEHHAMME B IOJEPHBIY ROODIAHHATAXI

1 1
p=l4— 2 p=—— 3 p=

P siny 1-2eosy

7. HUC'I‘])OJ.TI'L- JIMHIN, 33 aHHbIE HapaMeTpHYecKHME Y PpaBHeHHAMIL

Jeost . {1'=\/I

0

8. IlocTponts GUEYPY, orpaHHueHHYIO THHUAMK

2) —t

—4sint y=¢

y=2,
1
) y—r=2




AnanuTnueckan reoMeTpHA B NPOCTPAHCTEE

1. Cocrasuts ypasHeHRe [LIOCKOCTH, npoxonied yepes Touy My(3; —2;4)
napajuielkho AByM Bekropam d; = {6;1;-1}, dy = {3;2;-2} Haitru pac-
CTOAHME 0T Halualla KOODIAMHAT [0 YToll niockocTi i obken UupaMuisL, o1-
cexaenoll IOCKOCTEI0 0T KOOPIMHATHOMO VT4,

2. W3 obumx ypasHesuil npauoi

de+dy+3z+1=0
le—dy-2z244=10

NOIYHHTE &8 KaHOHHYEeCKHe H llapaMelTpldeckie YpaBHeHNH. Ollpt‘.l'.[e.llﬂ'l'b
paccTofHue 0T HaYalla RODPAHHAT 10 IIPHI-’lUﬁ.

3. Hafiru Touky nepeceueHus u yron Mexcay npasoi

=243
y=1-2  uwnmockocrsro 2z — Gy 4+ 1z = (0.
=143

CocrasuTth VpabBHeHNEe Npoeklinn JIET LT IEPHMUJFI Ha 3Ty IIOCKOCT .

4. [laHrt BeplUHE TPeYroibHO TIpaMiibl

A4 4:5), B(-5;-32), C(-%-6;=3), D[-%:21).
Cocrasurs ypasredue rpadi ABC u ypasnense sricors DH, onyuennoit
Ha o1y rpadb. Hafitu obbes nupaMuss.

3. HU("I[JUH'I‘L HDBEPRHOCTH

2z ) 4t =(z-2)

1) 2?42
b
z)

3)z=—|,'5+? 4) ¥ —dy+z=0
5) e+t 42242 =0 6) 2=3+y2-2

va

| L]

6. Iocr PORTL TeN0, OUPpaHHYEHHOE [IOBEPRXHOCTAMHI

z=1%, 4yt =427
2 - I BT
1) .£+%.l 6, 9) rty =2z
y=12r =0, y=0,

2= (z=0, y=0)




Mpunowmenns npoussosHoll

1. Hecnenosate Ha skcTpeMyM dyHELHHN

1) y= _In 9) y=a2 — (a2 = 1)
Y=z +1p 4= \
3 y= ezr -

2. CocTasuTs YPABHEHMS BCEX ACHMITOT CHAEIYHMIINY KPHBEIX

I

3 .
. = . =6z +3
1) y= V-4 2) y=——r—

r—13

3 y=r-2Inz

3. [lposectn nonsce nccnefoBanme i MOCTPONTE CPadikn QYHELNI

dx . Y B E——

l] y:m ;.’J'I yz\?[ﬁ—z][\:'—dzﬁ'l]
. 301
Vv=z-F

4. CocTaBuTh YPABHEHNS KACATENBHON I HOPMANH K TPadiKy QYHKLNE B
TOYREE © aﬁfull((ﬂ]:l I = Iy, HIH COGTBET‘CTB}"}D].U.Efﬂ FHAYEHHED mapasMeTpa
t=1,

1,
1) _r,r:E[.r'—‘z‘:z:—P.} ) =14

r = 2cost
?.) . !”, = —ﬂ'f‘l?l
y=smt

5. B xpyr panuyca K soucan pasnobenperuwii Tpeyronsunk. [pn xaxou
COOTHOIIEHHN CTOPOH TPEYTOIBHUE 6Y7eT NMeTh HanGOILIIYE I0MATE.

6. Haiirn panboneies u HanMeHEIee 3HAYEHNS QYHEINT

s 16
y=1"+ 2 16 s unrTepsane  [1; 4]
z

7. Henonwaya npasuno Jlonutans, saiity npegens

. fcosfz—1 . zet?
1) lim ———— 21 lim
R e I}Fg _ ?T,.'r{'l T + er




fbyHKLlHH MHOTHX NEPEMEHHBIX

1. Haiiru u u3obpasits obnacti onpegenerus dyHKui:
1) z2=2 -2+ da? — o* 2) z=aresin(l — y) +xr —o?

.. / ] =
2. Hairy uacrise nponssofsele z, 1 z, PyHELUI

; 4-
1) :=arc5iu£-arccus\;— 2 :=y3-\/7—ﬂs:y
r Yy VT
sin £y’ g —_—
3 z= +tg Infz®—1fy) 4) z=2r-3y-* 7Y
z—Iny
3. Haitrn yacTiue nponssoiHLe ': H “3:.- clloHOI dyHELID
N uo o 3
Z=clg = e u=oosyy -, t_]n[e;—y?}l

. U
4. Haitru npoussonsyo 2, ecim

4
z=1n cus{;:'3 -y}, rpe ¢= 5"”_2._ y= 7
iz dz
5. Haiitu nponssoise =— 1 =— eci
fr dr

Inz
. Ir — g
2= y+%, re y=1_t—}v’£

y

6. Haiirn nponssonyio ' HedsHoil diyeiumn y(z), sa0anH0l BEpaKeHieM

o2 T i
1) e —ye® " 4 drlny =9
7) 2N _yeoszy—z =10
7. Haiitu yacTHEle Npo3Bo/HELe 2, U 2| HeABHOM QyHKIMK 2(2,Y), 3anaHHOL
r
£ 5 T2
BHIpAMEHIEM (ctg z)" = 2 — arctg p—
z=hy

8. Haiiu nepseiit dz u sropoit &z nuddepennuant dysxmun 2 = 350

9. CocTannTh ypaBHeHUS KaCaTellbHOI INIOCKOCTH U HOPMAIN K TIOBEPXHOCTH
£ 12z — dey’ + 7 + 21 — 44 = 0 5 Touke My(=1;2;1)

10. Hccnenosats Ha skerpemys dyukimmo 2 = 2° +y° — Jo — 1/zy -2y
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HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

DK3aMeH

[IpuMepsbl 3alaHUM HAa 3K3aMeH

TIIY JK3amMeH Kypc 1
Bapuanr 1

CdopmynupoBaTh U J0Ka3aTh Teopemy Jlarpanixka.

YpaBHEHUA MPSIMOIl B TPOCTPAHCTBE

1

Haiimre npezener:  a) |im B lim xeX.
x—o0 X1 _ 3X X—>+0

2 X+1 " 3x—2

Haiimute Bce wacTHBIE MPOM3BOAHBIE IEPBOTO NOPsAKA GYHKIUH U = \/2x2 —3y.
1
Onpesiemte TOYKA NEPErHda ¥ MHTEPBANB BRIMYKIOCTA U BOTHYTOCTH QyHKIuH Y = X 5eX.
X1 —X2 —2X3 + X4 — X5 =2, .
6. JlaHa cucrema TMHEMHBIX ypaBHEHUN — X1 +2X2 X3+ X4 — X = —2, TAHAMTC obuee pemenne
X1 + X2 —X4 +2x5=-1.

CUCTCMBI

CocTaBbTe ypaBHEHHE IUIOCKOCTH, KOTOpas MPOXOAMT 4epes Touku My (7, 2, —3) u M, (5, 6, —4)
napayensHo ocu OX.

[IpuBenuTe ypaBHEHHE KPUBOW K KAHOHMYECKOMY BUJIY M TTOCTPOTE KPUBYIO
16x% —9y2 —64x+18y =89,
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HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

DK3aMeHaIMOHHbIN OnjieT 1

e3sm 2x -1

1. Haiitu npenen lim x>0—— .
2X" +5X

o — 3 I
2. 3anmcaTh ypaBHEHHS BCEX aCUMIITOT KpuBoir Y = X~ IN X.

3. Uccnenopark Ha oxkcTpeMyM (yHKIMIO Y = |n+/ X2 +1+ arctg X .

4. Haifti 1 n300pa3uth 00sacTh onpeaenaeHus GyHKIuu Z=InX+,X-Yy

5. Vccnenosars Ha sketpemyM dyrkunio  Z(X;y) = X2 — y2 —3x+ 6y

K3aMeHANOHHLINA OnyteT Ne X

1. CxaysipHOE NPOM3BEIEHUE BEKTOPOB, €I'0 CBOMCTBA U NIPUMEHEHUE.
2. B3anmHOe pacnionokeHre IPsIMON M INIOCKOCTH B IPOCTPAHCTBE.
-3 2 5
3. Bhrauc/uTh onpefienurens | 5 7 qq) -
-1 -6 4
4 Haitru kocuHyc yria mpu BepumHe 4 ¥ IWIoOaAb TPEyrojbHUKAa C BEpPIIMHAMHU B TOYKaX

A(3;—4;.1), B(-2;8,0), C(-15;-2).
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5.3amicaTh ypaBHEHME TIpAMOM, mpoxonsmed uepe3 Touky M (—9;4) mnepneHmuKynspHO NpPAMOiL

X=1 y+2
5 -7
X=2t+7
6.Haiiry koopMHATHI TOYKH IIEPECEYCHUS TPSM O yot+d u mwiockoct 3X +9y —3z2+1=0.
z=5t-2
7.ITocTpours
a) KpUBYIO x=-2—./2—-3y; 6) nosepxtocth 2X° +4y* -3z +1=0.

DK3aMeHaIMOHHEIE BOIIPOCHI

UYro Takoe onpenenurens? Ipy kakux npeoOpa3oBaHUAX BEIMUUHA ONPEECIIUTENS HE MEHIETCS
B kakux ciyuasx onpeaenurelis paBeH Hymo? YTo ciaenyeT U3 paBeHCTBA ONpe1eIUTelIs Hylro?
Jlaiire ompeneneHre MHUHOpa U anreOpamdecKoro MJOTONHEHWS SJIeMEHTa ONpeeUTelIs.
CoopmymupyiiTe MpaBWIO BBIYUCICHHS OTpPEIEIHTEIIS.

Kak ocymecTBIsSI0TCS TMHEWHBIC OTeparii HaJl MaTPHIIAMH?

Kak nepemHoxarotcs 1Be MaTpuilpl? CBONCTBA MPOU3BEICHU MaTpPHII.

KaxoBa cxema HaxoxkneHnst 00paTHOM MaTpHIIBI?

[aiire omnpeneneHuss pelieHrsi CUCTEMBI JIMHEMHBIX anre0pandeckux ypaBHeHud. Pacumdpyiire
TIOHATUSL «COBMECTHASD», «HECOBMECTHASI», «ONPEIETIEHHAS», «HEOpe1eIEHHASD) CUCTEMBI.
Hammmre dopmynst Kpamepa. B kakom ciydae oHM MPUMEHUMbI?

Uro Ha3piBaeTCs panrom matpuipl? Kak on nHaxogurcs?

Cdopmymupyiire Teopemy Kponekepa — Kanesnmm.

IIpn kakux YyCIOBMSIX CHCTEMa JIMHEHMHBIX ajreOpanuecKux ypaBHEHHM HMEeT MHOKECTBO
pewennid? Korga oHa umeeT e IMHCTBEHHOE pelleHue?

Ommmre metoxn ["aycca peneHns CHCTeM MHEWHBIX YpaBHEHHUM.

Kakue Hem3BecTHbIE Ha3bIBAIOTCS CBOOOIHBIMM, & KakHe 0a3UCHBIMU?

Kakne ocoGeHHOCTH peleHus OJHOPOJHBIX CHCTEM JIMHEHHBIX ajreOpandecKux ypaBHEHH Bl
3HaeTe?

Kax ctpourcs pyHnameHTanbpHas cucTemMa pelieHun?

Kak BrINoNHAIOTCA THHEHHBIE omnepalmi HaJ BeKTopamu? KakoBbI CBOMCTBA 3THX ONeparmii?
Kakwe BekTOpa Ha3bIBAIOTCS JIMHEWHO 3aBUCHMBIMHY, 8 KaKUe IMHEHHO HEe3aBUCHUMBIMU?
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Uro Takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha INIOCKOCTH W B TIPOCTPAHCTBE?

Kaxoii 6a3uc Ha3bIBAIOT ICKAPTOBBIM ?

Yro Takoe KOOpUHATEI BEeKTOpa?

UTto Ha3bIBaeTCs CKaAPHBIM MpoM3BeeHrneM BekTopoB? KakoBbl ero cpoiicta? s perienus
KaKHX 337124 U KaK OHO MOXKET OBITH UCTIONH30BaHO?

UTto Ha3bpIBaeTCs BEKTOPHBIM Ipom3Be/ieHneM BeKTOpoB? KakoBbl ero cpoiictBa? s perienus
KaKuX 3a]1a4 ¥ KaK OHO MOJKET OBITh UCTIONH30BaHO?

UTo Ha3BIBA€TCS CMEIIAHHBIM TIPOM3BEIcHNeM BeKTOpoB? KakoBhl ero cBoicTBa? [ pemenus
KaKHX 337124 1 KaK OHO MOXET OBITh HCTIOJIb30BAHO?

3ammre B BEKTOPHON M KOOPAMHATHOM (hopMax yCJIOBUs KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB.

[psimast miHKES HA TDIOCKOCTH, €€ of1iee ypaBHEHHE

Jaiite moHsATHE HOpPMAlbHOTO W HAMPABJIAIONIETO BEKTOPOB MPSMOM HA IUIOCKOCTH, YIJIOBOTO
kodpuimeHTa.

3armmmre pas3JdHble BUABI PSIMON U YKa)KUTE T€OMETPUY €CKHUI CMBICI IAPaMETPOB YpaBHEHUSL.
3anuimmre ycJoBUs MApajuieIbHOCTH M NEPIEHANKYIAPHOCTH TPSMBIX HAa ITUIOCKOCTH B CIydae
Pa3iIMYHBIX BUIAOB yPaBHEHUN TPSMBIX.

Kak naiitu TOUKy nepecedeHus MpsIMbIX Ha TWIOCKOCTH?

Kax BbruncisieTcst paccTOsIHUE OT TOYKH 10 MPSIMON Ha TWIOCKOCTH?

[aiire onpeenenne dumIica U 3alUIIMTE €r0 KAHOHUIECKOE YpaBHEHHE.

Haiire onpeaesieHye runepOoIbl U 3aNUIINTe €€ KAHOHMYECKOE ypaBHEHHE

[Haitre onpeaenenve napaboibl U 3aNUIIUTE €€ KAHOHMIECKOE YpaBHEHHE

Wznoxure cxemy npuBeaeHUss OOIIETO ypaBHEHUS KPUBOW BTOPOTO TMOPSIAKA K KAHOHUIECKOMY
BUTTY.

JaiiTe NoHATHE NMOJIPHOM CHCTEMBI KOOPAMHAT.

Ommmre mapaMeTprUdeCKHii Cioco0 TIOCTPOSHHS JIMHAN HA TUIOCKOCTH

ITnockocTs, €€ ob1ee ypaBHEHHE

Kaxk onpenensiercs: B3anMHOE pacrooyKeHe TWIOCKOCTEN? 3anuIliTe YCJIOBYS Mapaslie IbHOCTH U
MEPIICHAUKYJISIPHOCTH TUIOCKOCTE.

Kax BpruncisieTcst paccTOsTHAE OT TOYKH 10 TNIOCKOCTH?

3anuimmre pa3IdHbIC BUIBI yPaBHEHUH TIPSIMO B MPOCTPAHCTBE M MOSICHATE CMBICI TIAPaMETPOB,
BXOJISIIIUX B YpaBHEHUS.

Wznoxwure cxemy npruBeIeHs 00X YpaBHEHHMI NPSMOW K KAHOHHY €CKOMY BHILY.

Kax onpenesurs B3auMHOE pacriofiokeHHe MPSIMBIX B IIPOCTPaHCTBE?

Kak BbuHcIsieTCst pacCTOSHHE OT TOUKH 0 IPSIMON B IPOCTpaHCTBE?
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Kaxk onpeemrs B3auMHOE PacTIONIOKESHHAS TIPSIMOM ¥ THIOCKOCTH?

Kak vmercs Touka nepecedenus npsiMoil ¥ IIIOCKOCTH?

HazoBure noBepXHOCTH BTOPOTO MOPSI/IKA M HATIMIIIUTE WX KAHOHWYECKHE YpaBHCHVIS.
CdopmymupyiiTe TIOHSITHE TIpejeia YUCIOBOU TOCIICI0BATEIILHOCTH
Chopmymupyiire monsTHE Tpeenia GQYHKIMA OJTHOM TepeMeHHOM

Yrto Takoe 0JHOCTOPOHHHE Tpeielbl (DYHKIMH B TOYKE?

Coopmympyiire TOHATHS 0€CKOHEUHO MaJioi 1 0eCKOHeUHO OombIion mpu X —> ad b

IIepBbIil 1 BTOPOI 3aMevaTeNbHbIE IPEIEITBI

Kak cpaBHuBaroTcs 6€CKOHEUHO MaJible BTN MHbI? UTO Takoe OTHOCHUTEJIbHBIMN NMOPSII0K MAJIOCTH?
Kakue 6eckoHeuHO Malible Ha3bIBAIOTCS SKBUBaICHTHRIMU? [prBeauTe mprMephl SKBUBAJICHTHBIX
0ECKOHEYHO MaJIbIX.

Kakumu cBoiicTBaMu 001a1a10T (QYHKIMHM, HETIPEPHIBHBIC HA 3aMKHYTOM MPOMEIKYTKE?

Yrto noHMMaroT ToJ TOUKOM pa3pbiBa GyHkimm? Kakue pa3pbiBbI pa3indaroT?

Kak cBsi3aHbI IOHATHS HETIPEPHIBHOCTH M TUMDPEPEHIMPYEMOCTH (YyHKIMA B TOUKE?

3ammmmre npaBwia auddepeHIMpoBaHus 00paTHON U CIOKHON (DYyHKITUA.

3ammimre npaBwia AupQepeHIMpoBaHu HESBHO 3aJaHHOW (YHKIMM M (DYHKIMM, 3aJaHHOU
MapaMeTpHIEeCKH.

UYro Takoe nuddepenman ¢pyrkmm? KakoB ero reoMeTpudecKuid CMBICI?

Kakxnmu cpoiicTBaMu 00J1agaroT guddhepeHmpyemMbie (QyHKIIN?

Kaxk naxomsitcst nudpdepeHimansl | MPOM3BOIHBIE BBICIINX MOPSIKOB?

®opmyna Teitnopa

Uro Takoe Touka 3kcTpeMyma (pyHkimn? Kakve Touku skcTpeMyma ObIBatoT?

Heobxommmoe ycnoBre cymiecTBOBaHUS SKCTpeMyMa it quddepeHimpyemMon QyHKIMN
JlocTaTouHbIE YCIIOBUS CYIIECTBOBAHHS SKCTPEMyMa

CxeMa mcclieIoBaHus Ha SKCTPEMYM (DYHKIMM OJTHOTO TIePEMEHHOTO

CxeMa HaxOKIeHUS HAauMOONBIIETO M HAUMEHBILETO 3HA4YCHUS (YHKIMHM HAa 3aMKHYTOM
TPOMEKYTKE.

[atire onpeeneHne BBIYKIOCTH U BOTHYTOCTH KPUBOM Ha TIPOMEKYTKE.

Kakue ToukHM Ha3bIBalOTCS TOYKAMHU Iieperuoa?

Yro Ha3bIBaeTCsl acMMITOTOM rpaduka GpyHkimn? Kakue acuMITOTH pa3nuyaror?

B uem cocrour mpaBwio Jlonwrans? [{ns pacKpeITHs KakUX HEONPEneNEHHOCTEH OHO
npuMeHsieTcs ?

Haiire onpeaenieHye npejiena GyHKIMM HECKOJIBbKHX NepeMEHHBIX.

CoopmymupyiiTe onpeesieHre YaCTHBIX MPOM3BOIHBIX /ISl ()YHKIIMM HECKOJIBKHX NepeMEHHBIX.
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e UroHa3wsiBaeTcs quddepeHimaioM QyHKIMH HECKOIBKUX TIePeMEHHBIX

e B dem cocroaT pgocratouHeie ycloBus —AuddepeHIMpyeMocTH  (QYHKIMM — HECKOIBKHX
riepeMeHHbIX?

e Kaxk HaxoasTCs 4acTHBIC MPOU3BOAHBIC BBICIIMX MOPsSaKoB? ChopMyImpyiiTe yCIIOBUS paBEHCTBA
CMEIIaHHBIX MPOU3BOTHBIX.

e Kak miyrcs kacatenbHas INIOCKOCTh U HOpMaJib K TIOBEPXHOCTH?

o Cdopmynupyiite omnpeielicHHe dKCTpeMyMma il (PyHKIMM HECKOIBKUX TMepeMEHHBIX. KaKoBbI
HEOOXOUMBIE YCIIOBHS €TO CYIIECTBOBAHUSA?

e CdopmymupyiiTe JOCTaTOYHBIE YCIIOBHS CYIICCTBOBAHWS OSKCTpeMyMa s (YHKIMH ABYX
TIepeM eHHBIX

e [lpuBeaure cxeMy HAXOXIICHHSI HAMOOJNBIIIETO W HAMMEHBIIETO 3HAUCHMS (DYHKIIMM B 3aMKHYTOM
obnacTu.

5. MeToauyeckue yKa3aHusi 10 Npoleype Ole HUBAHUS

O 1€ HO YHBIE M ePONPUSITHS

IIpoie 1ypa npoBe/1eHHsI 0IEHO YHOT'0 M €PONPUSIT Hsl 1 He 00X 0IMMbIe M eTOIMYeCcKHe YKa3aHHsI

1.

KoutponbsHas pabora

B cemecTpe CTyIeHTHI BBIIONHIIOT 6 KOHTPOJIBHBIX padoT, COAEepKaHUEe KOTOPBIX OXBAaTHIBAET BCE IVCIMIUIMHBIL.
Kaxxnomy cTyneHTy BeijaeTcs CBOi BapuaHT. KoHTponbHbIe paOOoThI MPOBOSTCS B Yachl MPAKTUIECKUX 3aHATHHA. 32
KaXTyI0 KOHTPOJIbHYIO pabO0Ty MaKCHMAaJIbHBIN OaIut ONpeIessieTCs B COOTBETCTBHE C PEHTHHT -IUTAHOM JTHCLIMIUTHHBI.

KpuTepun oneHku 3aaHus:

o bausl 32 KOHTPOIBEHYIO PaboTY MOMYYArOTCsl YMHOKEHHEM MaKCHMAaJILHOTO 0aiiia, peIyCMOTPEHHOTO 32
HEE B COOTBETCTBUE C PEUTHHI- TUIAHOM, Ha JOJIO BEPHO BBITIOJIHEHHBIX 3a/1aHHIL

V13

B cemectpe crynents! BeinonssatoT 8 MJ13 no Bcem pazzgenamM nporpaMMbl JUCLMIUIMHBL. Y Ka)KIOro CTYAEHTa B
rpymmne cBoi BapuaHt U/I3, HoMep BapuaHTa COOTBETCTBYET MOPSIJKOBOMY HOMEPY CTYAEHTA B CIIMCOYHOM COCTaBE
TpYIIIBL.

[IpemopaBaTens obecrieurBaeT CBOEBPEMEHHOE MONyUeHHE CTyAeHTaMu BapuantoB /13, a Taxoke

MpeIoCTaBIAeT IEKTPOHHYIO cchUIKy Ha coopruk M/I3. Bee /I3 pa3mernieHs B 37IeKTPOHHOM Kypce 10
JACLIMIUIUHE.

W13 BHIMONHESIIOTCS B OTACIIBHON TETpaau, Ipy OPOPMIICHHN Ka)KIOro 3a1aHus 00s3aTeNIbHO yKa3bIBACTCS €T
HOMeED, NPUBOAUTCS KPATKO YCJIOBHE Ka)10ro 3a1anus. Perienre kax1oro 3a1anus JOKHO OBITh NOAPOOHBIM, C
BKJTFOU€HHEM TIPOM E3KYTOUHBIX Pacuy&TOB, PACCYKACHUH, MOSICHEHNH, C YKa3aHUEM HCIIONB30BAaHHBIX METO/OB U
dbopmyn. /I3 mpoBepsieT npenogaBaTesb, BEAYIIUNA MpakTHIeckue 3auaTrsd. CTYIEHTBI TOJKHBI BRIOMHATE W13




O 11e HOYHbIE M ePONPUSATHUS

11 poueaypanposeieHusi 0 HEHOYHOI'0 MEePONpUATHUA M HE O OX 0IMMBbIE M eTOIHYECKIE YKa3aHus

JIO KOHTPOJILHOW PaboTHI 1o TeMe. 3a kaxknoe MJ13 BRICTaBISIOTCS OalIbl, MAKC UM ATLHBIH 0T YKa3bIBACTCS B
pEUTUHT-TUTAHE.

KpuTtepuu ouieHKH 0JHOTO 3a1aHNA:
3a/1aHrie CYUTACTCS 3aUTCHHBIM, €CJIM BBITIOJTHEHO OOJIee MOJIOBHHBI 33 1aHUN
Ecmu 3aanue He 3a4TeHO, paboTa BO3BpAINACTCS CTYICHTY Ha I0padOoTKYy.

CTyaeHThI MOTYT MCTIPaBJISITh HEBEPHO PELIEHHbIE 3aJlaHKs M CJaBaTh HAa MOBTOPHYIO NpoBepKy. IIpenonaBarens
MOXET Y4€CTh UCTIPABJICHUA U J00aBUTH OaJUIBI K MPEIBITYIIIM

DK3aMeH

«lonoxceHue o npoeedeHUU MeKyuje20 OUeHUBAHUS U npomexcymoyHoli ammecmayuu e TIY» npuka3 Ne88/00 om
27.12.2013 2., «PyKosodauwue mamepuansl 1o mekKywemy KOHMpPOJIO U ycreeaemocmu, npomexcymodyHoli u umozoeoii
ammecmayuu cmydeHmoe TOMCKO20 noaAumexHu4ecko2o yHueepcumema (npukas Ne77/0d om 29.11.20112.)»)

Ha sk3ameHe CTyJeHTy BBIIAI0TCS OWIeTHI, BKITIOYAIOIIHE TEOPSTHICCKUE BONPOCHI U TIPAKTUYECKUC 33 [aHIS.

[TpemnonaBaTes, MPOBEPUB pabOTY, B XO/1€ YCTHOI O€ceIbl CO CTYIEHTOM MOXKET 3a/1aBaTh BOIPOCHI [0 CAMOMY
OmneTy, a TaKXKe JIONOJTHUTEJIbHbIE BOMPOCHI TI0 TEOPHH M MpakTHKe. B urore cryneHr HabupaeT UTOroBbIi 0asut3a

sK3aMeH, MakcuMaiabHo 40 6amtoB. OtieHKa 3a JUCIMITIMHY (HOPMHUPYETCS KaK UTOroBasi 3a paboTy B ceMecTpe U
3K3aM€E€H B COOTBETCTBUE C HpPIHiITOﬁ IIIKAJION OLICHMBAHUA.

CTyaeHTHI, He CITaBIIMe SK3aMEeH B CECCHOHHBIN TEPHOJT, MOTYT TIePECIaTh €T0 B TICPHO/IEI JINKBHIATAN
3aJ10JPKEHHOCTEN B COOTBETCTBYE C AEHCTBYIOIIEH MPOLIE TYPOIl.

Pe3y.HI)TaTBI HpOMe)Ker‘IHOﬁ arrecraiyun O(bOpMJ'IfIIOTCSI BCAOMOCTBIO U BHOCATCA B 3a4YCTHYIO KHUKKY
o0OydJaroIerocs.




