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@®oH,  OIeHOUYHBIX  CpeACTB  pa3paboraH Ha  ocHoBe  ®ejepasbHOTO
roCyJapCTBEHHOTO 00pa30BaTe/IbHOT0 CTaHAapTa CpefHero MpodeccroHaTbHOro
obpazoBanus 10 crieriasbHOCTH 23.02.08 CTPOUTENBCTBO YKee3HbIX JOPOT, My Th
U mnyTeBoe xo03sMcTBO (ba3oBasg mnoAroroBka cpefHero npodecCOHaIbHOTO
oOpa3oBaHusl), IPOrpaMMbl yueOHOU AUCIUIUTHHBI [IpuKAaoHas mamemamuka



Copgepxanue

1. ITacniopT ¢oHZ@ OLIEHOYHBIX CPEJCTB.
2. Pe3ynbTaThl 0CBOEHUS YUeOHOM JUCIUTUIMHBI, TTO/JIEXKAII[He TIPOBEPKE.
3. O1jeHKa 0CBOeHUs yueOHOW ANCLIATITUHBI:

3.1. ®opmbl U METO/bI OLIEHUBAHUS.

3.2. KopaudukaTop OL[eHOUYHBIX CPe/CTB.

4. 3amanus AJ1s1 OLleHKU OCBOEHUS JUCLIATIIUHBL.



IlacnopT KOMILIEKTa KOHTPOJ/IbHO-0LIeHOUHBIX CPe/ICTB

B pe3synbTaTe OCBOeHHsi yueOHOW AWCLUATIIMHBI

IlpuknadHas mamemamuka

oOyuaroruiicss go/bkeH ob6mazath npeaycMoTpeHHbiMu PI'OC 10 CreruasbHOCTH

23.02.08 Cmpoumenbcmeo #cene3Hbix 00po2, nymb U nymeegoe xo3siticmeo (ba3oebili

ypo8eHb nod2omoeKu 051 cneyuaibHocmu CIIO) cnefyrolMMU 3HAaHUSIMU, YMEHUSIMU,

KOTOpbIe (hopMHUPYIOT 0611ive 1 TTpodecCOHa/TbHbIe KOMITeTeHLIUH:

Koa OK

3HaTh

OK 01. Beibupats crioco6bl
peleHus 3ajau
ripoeCccroHaTLHOM
JesITeIbHOCTH
TIPUMEHUTEJTHHO K
Pa3/IMYHBIM KOHTEKCTaM

YMmeTh
- OmnpefiesiATh STambl peLIeHUs
3ajlauu, COCTaB/ISITh 1aH
JIeUCTBUS, peav30BbIBaTh

COCTaBJ/IeHHBIN T/IaH, OTpeeNsTh
HeoOX0AMMbIe pecypChl;

- BBISIB/IATH U 3P(QEKTUBHO MCKATh
vHbOpMal[1io, HeOOXOAUMYIO /st

- CTPYKTypa TUlaHa JJisl pelieHust
3a/lau, aJrOPUTMbI BBITOTHEHUS
pabor B mpodeccroHanmbHONU U
CMEeXXHBIX 00/1aCTsX;
- OCHOBHBIE HUCTOUYHHKU
WHGOPMALIMd W Pecypchl  [is
pelleHus 3a/jau u/uy npobseM B

VICKYCCTBEHHBIX
COOpY>KEeHUU

pelieHus 3a/1auu W/Wny | IpogecCUOHaIbHOM V/Am
nipobieMbl COLIMa/IbHOM KOHTEKCTe
OK 02. Ncnonp30BaTh - OLEeHMBATb  IIPAaKTUYECKYIO | - IIpUeMbl CTPYKTYpPUPOBAHUA
COBpEMEeHHbIe Cpe/iCTBa 3HaYMMOCTb Pe3y/IbTaTOB MOUCKa; | MHbOpMaLuy;
MOMCKa, aHa/m3a u - ompeiensTh 3a7aud il MOMCKA | - dbopmar odopmiieHus
WHTepIpeTaLluu vHbopMaLuy, TJIAHUPOBATh | Pe3y/bTaTOB TOMCKa
vHopMaLuy, U MpoLiecCc  TIOMCKa,  BBIOWpATh | MH(pOPMALH
MH(OPMaLMOHHbIE HeoOX0o1MbIe UCTOYHUKU
TeXHOJIOTUU /151 vHopMaLu
BBINIOJIHEHU 3aa4
ripoecCcroHaTLHOM
JleATe/IbHOCTU
[1K 4.1. [11aHrpoBaTh YMeTb  BBLITIOJIHATHL  JIMHelWHbIe | 3HaTh OrpeJesieHue MaTpulibl U
paboTy CTPYKTypHOT'O orepaluu  HaJ ~ MaTpULlAMH, | CBOMCTBA oreparuii Haj
T10/ipaseieHus Mpu BBIUMCJIATH OIpefie/IuTe 2-r0 U | MaTpULaMu; 4yTO TaKoe
TeXHUUECKON 3-r0  TOpSLKOB,  TPUMEHATH | ONpeJenuTeNb KBa/IpaTHOM
3KCILTyaTaluH, Teopemy 0 pasnoKeHUM | MaTpullbl M €ro  CBOWCTBa;
00C/Ty>KUBaHUM U PEMOHTE omnpejenuTeNns, HaXO4UTb  II0 | [TOHATHE MHHODa v
JKeJIe3HOZI0OPO’KHOrO IyTH, aJIrOpUTMY 0OpaTHYIO MaTpULLy. anrebpanyueckoro  JOTIOJTHEHUST;

TOHSATHE OOpaTHOM MaTpULbl U
aJIrOpyuTM 00paIlleHHst MaTpHLI.

dopMoii aTTecTaly 10 yueOHOM JUCLIATITMHE SIBJIIeTCS 3aUeT C OLIeHKOM.




2. Pe3y1bTaThl 0CBOEHHUS YUe0HOM JUCIUIUTHHBI, TO//Ie)Kallie MMPoBepKe
2.1. B pesynbTaTe arTecTaliid 110 Yy4eOHOM AWCLMIUVIMHE OCYILEeCTB/ISETCS
KOMIUIEKCHasi TpOBepKa CJIeyIOIIUX yMEHWM W 3HaHUW, a Takke [JUHAMHKA

cdopmupoBanus 061X 1 TIPOheCCHOHATBHBIX KOMITeTeHI[HH:

IToka3aTe/iu OLleHKH ®opMBbI KOHTPOJIA U
Pe3y/ibTaThl 00yueHHs
pe3y/IbTaToB OLIeHHBAHUS

3HaerT: - oOyuaroIMiics OKcriepTHOe HabroeHue
OCHOBHbIE MaTeMaTHyecKue BOCITPOU3BOAUT U OOBSCHSIET | BBITIOJTHEHUS MTPAKTHUECKIX
METO/bI pellieHusT MPUKIaJHbIX OCHOBHBI€e TIOHSATHUS U pabor
3a71a4 B o0siactu MeTOZbl MaTeMaTHyecKo- O1ieHKa BBITIO/THEHHST
nipodeccroHaTBHON JIOTUUYEeCKOT0 CMHTe3a U aHa- | MpaKTHUecKuX pabor
JlesITe/TbHOCTH; J3a JIOTUUeCKUX YCTPOUCTB, | [IpoBepouHbie paboThI
OCHOBHBIE TIOHSITHSI U MeTO/Ibl JMVCKPeTHON MaTeMaTUKH, pellieHuUs 3a7au
JTMHEWHOM anreOph; TeOpUU BepOSITHOCTH U Y CTHBIe OMpOChI
OCHOBHBIE TIOHSITHSI U MeTO/Ibl MaTeMaTHUeCKOU OtleHKa pelLieHUs
MaTeMaTHueCcKoro aHain3a; CTaTUCTUKU: KayeCTBEeHHbBIX, PACUETHBIX,
0CHOBBI AuddepeHIIMaTEHOTO ripogecCcoHabHO-
VCUMCTIeHNS]; - o0Oyyaromicst OPUEHTHUPOBAHHBIX 3a/au
OCHOBHBI€ TIOHSITHSI U METO/Ibl CaMOCTOSITe/IbHO BbIOMpaeT | BbimosHeHue TUTIOBBIX
TEOPHH KOMILIEKCHBIX UHCeTT; HeoOX0AUMbIe MaTeMaTH- 3aJaHui
OCHOBBI MHTETPaJIbHOT'O yecKue MeTOAbI ISt
WCUUC/IeHNS]; perIeHus
OCHOBHBIE TIOHSITHSI U MeTO/Ibl nipodecCHOHABHBIX 3a/]ay;
TEOpHU BepPOSITHOCTEH 1 - TIPaBUWJILHO pellaeT MpUK-
MaTeMaTHUeCKOW CTaTUCTUKH; JlafiHbIe 3a/1aYll METOJJOM
OCHOBHBIE TTOHATHS JUCKPETHONW | KOMITIEKCHBIX YHCesl
MaTeMaTHKW;
OCHOBHbBIE UHCJIEHHbIE METO/IbI:
yrcaeHHoe quddepeHLIMpOBaHue,
WHTeTpUpPOBaHKe, UNC/IEHHOe
peliieHre 0OBIKHOBEHHBIX
IuddepeHMaTbHBIX ypaBHEHUN
Ymeer:
pelaTh NMPUK/IaAHbIe 3a/jaui B
obmactu rpodeccroHaIbHOU
JIesITeJTbHOCTH




3. O1jeHKa 0CBOEHHs YUeOHOH JUCITHI/THHBI:

3.1. @opmbl ¥ MeTO/ibl KOHTPOJIS.

[IpegMeTOoM OLIEHKM C/Iy>KaT yMeHUsi W 3HaHus, npegycmorpeHHble PI'OC mno
mucturuiiHe [TpukaaoHas mamemamukda, HarpaBieHHble Ha (opMHupoBaHHe OOIUX U
npoecCUOHAILHBIX KOMIIeTEHLIUMA, a Tak)Ke JIMUHOCTHBIX pe3y/IbTaTOB B paMKax
TIPOrpamMMbl BOCITUTAHUS.



KOoHTpoJ/Ib U 0I}eHKA 0CBOeHHsI y4eOHOH JUCHMIUIMHBI [0 TeMaM (pa3jesiam)

(I)OPMBI H ME€TO/bl KOHTPOJIA

Tekymuid KOHTPOJ/Ib

Py0e)xXHbIH KOHTPOJ/Ib

IIpoMexxyTouHas aTTecTalus

Inemenr Y| Dopmbl IIpoBepsiemble Dopmbl IIpoBepsiemble dopma IIpoBepsiemble

KOHTPOJIA OK,IIK, Y, 3, JIP KOHTPOJIA OK,IIK, Y, 3, JIP KOHTPOJIA OK,IIK, Y, 3, JIP

Brejenne CP OK 01, OK 02,
JIP 2, JIP 30
Pasgen 1. Jluneiinas afi- YO, CP, I13 OK 01, OK 02, 30 OK 01, OK 02,
re6pa JIP 2, JIP 4, JIP 23, JIP 2, JIP 4, JIP 23,
JIP 30 JIP 30
Pa3pgen 2. OCHOBBI JUCK- 30 OK 02, IT1K4.1, JIP 2
pPeTHOUW MaTeMaTUKH JIP 4, JIP23, JIP 30
Tema 2.1. Teopusi MHO- YO, CP, P33, T, OK 02, TIK 4.1,
KECTE I13 JIP 2, JIP 4, JIP 23,
JIP 30
Pazpgen 3. MaTematuuec- 30 OK 01, JIP 2, JIP 4,
KUU adaiu3 JIP 23, JIP30
Tema 3.1. [duddepen- | YO, CP, M/, P33 OK 01, OK 02,
IManbHOe U MHTerpasb- JIP 2, JIP 23, JIP30
HOe UCUYUCIIeHHe
Tema 3.2. OOBIKHOBEH- YO, CP, I13 OK 01, JIP 2, JIP 4,
Hele quddepeHLaaLHble JIP 23, JIP 30
ypaBHEHUS
Tema 3.3. Juddepeniu- YO, CP OK 01, JIP 23,
aZbHble ypaBHEHUS B JIP 30
YaCTHBIX TTPOU3BOHBIX
Tema 3.4. P YO, CP, 113, T OK 02, JIP 4, KP Ne 1 OK 02, JIP 2, JIP 4,
JIP23, JIP30 JIP 23, JIP30

Pa3zpgen 4. OCHOBHI Teo- 30 OK 01, OK 02,

pUM  BEpOSITHOCTEM W

JIP 4, JIP 23, JIP 30




MaTeMaTUUeCKOM CTaTHC-
THUKHN

Tema 4.1. Teopust Bepo- YO, CM, 113 OK 01, OK 02,
SITHOCTel JIP 4, JIP 23,
JIP 30
Pazgen 5. OCHOBHBIE 30 OK 01, OK 02,
yKrCeHHble MeTO/bl JIP 2, JIP 4, JIP 23,
JIP 30
Tema 5.1. YwucnenHoe YO, CM, I13 OK 01, JIP 2, JIP 4,
nuddepeHIIMpOBaHNE JIP 23, JIP 30
Tema 5.2. UYucneHHoe YO, CM, 113 OK 02, JIP 2, JIP 4,
peiiieHre 0ObLIKHOBEHHBIX JIP 23, JIP 30
b depeHIMATBHBIX
ypaBHEHUM
Tema 5.3. UwuciaeHHoe YO OK 02, JIP 2, JIP 4,

VIHTerpupoBaHye

JIP 23, JIP 30




Koanduxkarop o1jeHOUHBIX Cpe/iCTB

DYHKIMOHA/IbHBIN MPHU3HAK
OLIEHOYHOI'0 Cpe/icTBa (TUII
KOHTPOJIBHOTO 3a/JaHMUs])

Kop otieHouHoro cpenctsa

YcTHBIM onpoc YO
BxoHOM KOHTPOJIb BK
IIpakTryeckoe 3aHsaTre Ne n I13 Ne n
KonHTpoJsibHas pabora Ne n KP Ne n
TecTrpoBaHue T
MaTtemMaTU4YeCKUM JUKTaHT M
3agaHus /151 caMocTosITeTbHOM paboTel | CP

- pedepar;

- AOKJIaz;

- coob1jeHue;

- OCCE.
PasHoypoBHeBbie 3ajauv U 3ajaHus | P33
(pacuétHble, rpaduueckue)
Pabouas TeTpasib PT
[IpoekT I1
[enoBasi urpa an
Kelic-3aaua K3
3auér 3
3a4éT C OL|eHKOU 30
HuddepeHIMpOBaHHbBIN 3aUET 3

OJK3aMeH




JIMCT cor/iacoBaHUA
HoronHenust U uameHeHus K KomruiekTy @OC Ha yueOHbBIN rof
HoronmHenusi u usMeHeHusi K Komruiekty ®OC Ha yueOHBINA TOJ 0

MVCLIUTUIVHE
B xommiekt @OC BHeceHb! C/1eyIolue u3sMeHeH s :

HorionHenusi U u3MeHeHus: B Komruiekte POC obcyxaeHbl Ha 3aceganuu 11K

« » 20 r. (mpotokomn Ne ).
IIpencenarens LIK / /




3aiaHus JI/IA OIeHKH 0CBOEHHSA AU CIUIIMHBI

TeMbI CO00IeHMI
1. TlpuknasHOe ¥ TeOpeTHUECKOe HarpaB/ieHWe B Pa3BUTHH MaTeMaTHKHU.
2. Touku 3peHus Ha MPUK/IAIHY0 MaTEMATHKY.

3. I'pacdbl. PellieHre npakTHUeCKMX 3ajiad C UCI0J/Ib30BaHUEM IpadoB.

Kputepum onjeHKH:

- OIleHKa «OTJIMYHO» BBICTAB/ISIETCS  CTYJIeHTY, €eC/Au Cofiep>KaHue paboThI
MOJIHOCTBIO ~ COOTBETCTBYeT TeMe; (akTHUUeCKWe OILUIMOKKM  OTCYTCTBYIOT;
cofiep>KaHHe H3J/I0)KeHHOTO T0C/ie/loBaTe/lbHO; paboTa oT/MuaeTcs GoraTcTBoM
C/IoBapsi, TOYHOCTBHIO CJIOBOYIOTpPeO/ieHHUs; JOCTUTHYTO CMBIC/IOBOE eIUHCTBO
TeKCTa, WITIOCTPALUM, [OTIOJIHUTE/NbHOrO Marepuana. B pabote pomyieH 1
HeZloueT B Cofiep>kKaHuu; 1-2 peueBbIX HefloueTa; 1 rpaMmaTiuecKas OmroKa;

- OLIeHKa «XOpOIIIO», eC/u cofiepkaHre paboThl B OCHOBHOM COOTBETCTBYeT TeMe
(MMeloTCs He3HAuWTelbHbIe OTK/JIOHEHHWS OT TeMbl); WUMEIOTCS eJUHHUYHbIe
dakTHuecKWe  HETOUHOCTH;  WMEIOTCS  He3HauuTelbHble  HapylIeHHUs
Moc/iefiloBaTe/lbHOCTA B HW3J/IO)KEHWW  MBbIC/Iel;  UMEITCS  OTAeJibHbIe
HeTIPUHILIMITHaIbHbIe omUOKY B odopmsieHnH paboTel. B paboTe momyckaeTcs He
bonee 2-X HeJIOUETOB B COZIEpyKaHUM, He Oojiee 3-4 peueBbIX HeJJOUETOB, He Hosee
2-X rpaMMaTHYeCKHX OIIHNOOK;

- OIIeHKa «Y/IOBJIETBODUTE/ILHO», €CMM B paboTe OMyleHbl CYII[eCTBeHHbIE
OTK/IOHeHUsI OT TeMbl; paboTa [JOCTOBepHa B TJIaBHOM, HO B Hell MMeEIOTCS
OT/ie/IbHbIe HapYIIIeHHs TTOC/IeJOBaTe/IbHOCTA U3/I0XKeHUs; oopmiieHHe paboTh
He aKKypaTHOe, €CThb TIpeTeH3WH K COOJIIO[IeHHI0 HOPM W TIPaBUII
6ubmorpahrueckoro v WTIOCTpaTUBHOTO odopmieHus. B paboTe moryckaercs
He Oosee 4-X HeJOUeTOB B COJiepXKAaHWH, 5 peueBbIX HeJ0ueToB, 4
rpaMMaTHYeCcKuX OIIHOKY;

- OLIEHKA «HEY/I0BJIETBOPUTEILHO», €C/Ii paboTa He COOTBETCTBYET TeMe; AOMYIIeHO

MHOT'O Cl)aKTI/ILIECKI/IX OI_HI/I60K; HapyllleHa I10C/Ie40BdTe/IbHOCTb HM3JIOJKEHHA BO



BCEX YacTsAX pabOThI; OTCYTCTBYeT CBSI3b MeXAYy HUMH; paboTa He COOTBETCTBYET
T7IaHy; KpaiiHe OeJieH C/ioBapb; HapyllleHO CTU/IeBOe eZIMHCTBO TeKCTa; OTMeueHbl
cepbe3Hble TpeTeH3ud K KauecTBy odopmieHusi paboTel. [domyieHo 10 7

peueBbIX U I0 7 TpPaMMaTHUYeCKUX OIIMOKH.



KommuiekT 3a/jaHui /11 MaTeMaTUYeCKOro JUKTaHTa
Pazoden 3. MamemamuuecKkuil aHaau3
Tema 1.3. Ju¢pgpeperHyuanbHoe u uHmezpaibHoe uc4yuc/eHue

MatemaTtnueckuy AuKTaHT Ne 1 1o Teme: «[IponsBogHas (QyHKIMN»

— TIpoun3Bo/iHast 4aCTHOTO;
— IIpou3BojHast TMHeUHOW QYHKIMM y=kx+b;
— IIpousBoHas y=x".

b

— IlpousBogHas y=C.

— 0 3, x
— Tlpouseogmast Y =X +3X te

KpuTepum onjeHKu:

OlleHKa «OT/JIMYHO» BBLICTaB/SIETCS CTYJEHTy 3a TIATb IIPaBUBHO

HarCcaHHBIX (popMyT;

- OLIEHKA «XOpOIO» BBICTAB/SIeTCS CTYJ€HTY 3a 4YeTbipe IIPaBWIbHO
HaTMCaHHBIX (OPMYJI;

- OLIeHKA «Y/IOBJI€TBOPUTE/IbHO» BBICTAB/SIETCS CTY/I€HTY 3a TPHU TPABUILHO
HaIMCaHHBIX (POPMYJIbI;

- OlIeHKAa «HEeY/IOBJIeTBOPUTE/IbHO» BBLICTABJISIETCS CTY/EHTY 3a MeHee Tpex

HaluWCaHHBIX (PopMy.I.

Marematuueckui AUKTaHT Ne 2 110 TeMe: «Heoripeie/ieHHbIM UHTerpasi»
f X"dx;
f cos Xdx ;
X
f e dx

dx
cos’x
4, ;

. fdx;

No




6. J xd;
7 fcos7xdx;

8.

J

x—1
x+1

dx.

KpuTepum onjeHKu:

OLleHKd «OT/IMYHO» BBLICTABJ/IAETCA CTYAEHTY 34 8 MPpaBHU/IbHO HallTMCAHHBIX

(opmy;
OLIeHKa «XOpOII0» BBICTAB/SIETCS CTYAEHTY 3a 6-7 MpaBU/IbHO HAlMCaHHbBIX
(opmy;
OIleHKd «y,[[OBJIETBOpI/ITEJ'II)HO» BBICTABJISAETCA CTy,HEHTy 3a 4-5 HpaBI/IJ'IbHO

HalMCaHHbIX (POPMYJIbI;

OLIEHKd «HeyAOBJIETBOPHUTE/IbHO» BBICTAB/IAETCA CTYAEHTY 3a MeEHee 4-x

HaTMCaHHbIX (POPMY/I.



KoMII/IEKT TeCTOBBIX 3a/JaHUI

Pa3zden 1. TuHetiHas asnzebpa
Tecm no meme «KomnaekcHble uucaa»
1. CkonbKo opM 3amucy uMeeT KOMITIEKCHOe YUC/IO (K. U.)?
a)l
6)2
B) 3
r)4
2. Uto nipesicTaBsieT coboit uncio i?
a) 4MC/10, KBaZIpaTHbIM KOPEeHb U3 KOTOPOTO paBeH -1
6) umncsio, KBaJpaT KOTOPOTO paBeH -1
B) UMCJIO, KBa/IpaTHBIM KOPeHb U3 KOTOPOTO paBeH 1
T') YMCJI0, KBaJIpaT KOTOPOro paBeH 1
3. ®opmyny MyaBpa MOXKHO IPUMEHSTH, €C/IU K. U. 3alIMCaHo:
a) B TTOKa3aTebHOM hopme
0) HarnsiAHOM opme
B) TPUTOHOMeETpUUeCKol hopme
r) anrebpanyeckou Gpopme
4. ®opmyy Disiepa MOXKHO TIDUMEHSITh, €CJIU K. Y. 3alliCaHo:
a) B TI0OKa3aTe/ibHOI (hopMme
6) HaryiggHOM hopme
B) TPUTOHOMETPUUECKOU hopme
r) anrebpanyeckout popme
5. Kak Ha KOOpAMHATHOM TJIOCKOCTH U300pa)kaeTcs K. U.?
a) B BUJe OTpe3Ka
6) TOUKOM UK PaInyC-BEKTOPOM
B) IJIOCKOW reOMeTpUYeCcKor (pUrypou
') B BUZie Kpyra
6. BoibepuTe 13 npe/|/I0)KeHHBIX YHUCeT UNCTO MHUMOE:

a)z=5-3i



0) z = 75i
B)z = 32
rz=0
7. Berunciure cymmy umcen z, =7 +2iuz, =3 + 7i:
a) 10 + 9i
6) 4- 5i
B) 10 — 5i
r)4 + 5i
8. Kak BBITIIAUT TpUroHOMeTpryeckast (popma uucia z = 3 + 4i?
a) 9TO paJiuyC-BeKTOP
6) z = 5(0,6 + 0,8i)
B) z = 3-4i
') 3TO TOUKa Ha KOOPAWHATHOM MJI0CKOCTH
9. B Kakoe MHO>XXeCTBO BXOJAT uMcia 5; 3 - 6i; 2, 7; 2i?
a) IeCTBUTE/IbHbIE YUC/Ia
6) paijoHa/IbHbIE YKC/Ia
B) KOMIUIEKCHbIE UMUC/Ia
I') UppaLMOHA/IbHbIE UKC/ia
10. KTo BBé/1 Ha3BaHHe «MHUMbIe UUC/Ia»?
a) JlekapT
0) Apran
B) Jusiep
r) Kapaan

Pazden 2. OcHO8bI OUCKPeMHOU MamemMamuKku
Tecm no meme «MHoxcecmea»

1. OmnpegenuTh, Kakoe M3 MHOXXECTB SIB/SIETCS TMOJAMHOXXeCTBOM (BK/HOUEHO B)
A={10, 20, 30, 40, 50, 60}

a. {10, 20, 30, 40, 50, 60, 70}

6. {10}

B. {10, 35}



r. {10, 20, 30, 40, 50, 70}
2. Kakoe 13 mHOXecTB oripefiensieTAUB , ecru A={1, 2, 3, 4, 5}, B={3, 4, 5, 6, 7}?
a. {1, 4,5}
6. {1,2,3,4,5}
B. {1,2,3,4,5,6,7}
r. {1,2,3,4,6,7}
3. Kakoe 13 mHoxecTB onipefiensieTANB, ectu A = {1, 3, 5, 7, 9}, B={1, 2, 3, 4}?

a. {1,3,5,7}
6. {1,2,3,4,5,7,9}
B. {1, 3}
r. {1,2,3,4}
4. Ha KakoM pHCYHKe n300pakeHo 00beJuHeHre MHOXeCTB A u B?
a) @) B)

[ W Ay
5. [Hanel MHOxectBa: A={10}, B={10,15}, C={5,10,15}, D={5,10,15.20}.

[TocTaBbTEe BMECTO ... 3HAK BK/IHOUeHHUs (D WM C) TakK, yTOOBI MOJyUYnIoCh BepHOe
yTBep>K/leHne

W O\
O @
> W g

r. C...B
6. Haubl Tpu MmHOXKecTBa A={1,2,3,...,37}, B={2,4,6,8,...}, C={4,8,12,16,...}. Kakoe
yTBep)KJeHue BepHO?
a. AcB
6. BcC
B. CcA
r. CcB
7. Nanbl Tpu MHOKecTBa A={2,3,8}, B={2,3,8,11}, C={5,11}. Haiigute
a. AUB=
6. AUC=
B. CUB=
8. lanel Tpu MHOXKecTBa A={a,b,c,d}, B={c,d,e,f}, C={c,e,g,k}. Haitnure (AUB)UC

Pazden 3. MamemamuuecKull aHa/1u3
2
. 1-2x"+3x
Lim —
1. 3Hauenue npezena *>» 4=3X+X" papno:
» oo
» 0



NG

>
> —2
Lim(2+x)(3+x)

2
2. 3HaueHue npefena x>-2  4—X PaBHO:
1

> 4
1

> 4
> 0
> oo
.2 X
3. TlpoussogHas pyskuun Y —X "€ ymeer Bup:
> ¥y =2x-e*+x*e"

5> y=2x-e
5> y=2x-e"—x*e"
> y=2x+e"
4. TIpoussopHas GyHKLM y=sin8X yveer pun:
» ¥y =8cos8x
> y':851n8x
> y':—8c058x
> y':cos8x

. _2
5. Bropas mpoussognas Y (x) dyukurY =X —3X+1 pyveer Bup;

— 2
6. Y1080 K03 buIMenT KacaresbHoii K rpaduxy hynkuu Y =X ¥2X—4 5

Touke X0~ * pasen:
> -3
> 0
> 2
> -4

7. MHOXeCTBO BCeX MepBo00pa3HbIX (PyHKIUN Y= 2X vMeeT BU/]
> 2

> X



» 2X°+cC

> X°+C

2
f4x3dx
8. OmnpepeneHHbld UHTErpasn 1 paBeH
> 17
> 16
» 15
> 36

9. TIlnomiazp KpUBOIMHEMHOM Tpareliuyd D onpezensieTcsi MHTerpajioM
4

_f(4—x2)dx

‘q
\4

AN
N
v
"
Y Y
se—n e—mo Le—mn o
N
.

) dx

I
|
>

%) dx

A
|
b

) dx

7

fdx

10.B pe3sybTare nogcranoBku £ =3 X+2 purerpan” V3X+2 mpusogurcs k Bugy

[&
> At
2 3 _
11. OIuddepenruansHoe ypasHenue C0S Y dx—x"dy=0 g pesy/bTare paszeneHus

TiepeMeHHbBIX CBOJUTCS K YPaBHEHUIO
dx _ dy

> X _cos2y
cos;;dx —dy

> X
dx__dy

> X’ coszy

5> cos ydx=x"dy



y—L=e"

12.B pesynbrate nogcraHopku Y — U ( X )'V ( X ) ypaBHEHUE X TIpUMeT BU/J

' '_X: X
uv+u(v x) e

X

Loouv
u+v ——=e

> X
uv—u(v+—)=e’

> X
uv+—=e"

> X

Tema 3.2. O6bikHOBeHHble duepeHyuabHbIE ypagHeHUs
Tecm no meme «/lugcbepeHyuanbHble ypasHeHUs»

1) YkaxxuTe cpeau npe/iCTaB/IeHHbIX ypaBHeHUH AuddepeHIManbHble ypaBHEHUS:

a)2y—x=1
6) y' = 3x

B) 3dy = 2xdx
r) 3y" = 5x°

2) Bun aguddepeHuanbHOro ypaBHeHus y' = x + 1:
a) JInHeuHoe 1-ro Mopsi/Ka;
6) oJHOPO/IHOE;
B) 2-T0 TIOPSiZiKa C MOCTOSIHHBIMU KO3 dUIMeHTaMu;
T) C pa3fesitolMMUCS TTlepeMeHHbIMU.
3) Pemte 3agauy Kowm — 310 HaTu
a) obiiee pererue AuddepeHIMaIbHOTO YPaBHEHNS;
0) Haua/IbHBIE YCJIOBUS;
B) TIPOU3BOJIbHYIO MOCTOsIHHYO C;
I') UaCTHOe pelieHre quddepeHIHaJbHOr0 YpaBHEHUSI.
4) Pewienvem guddepeHuransHoro ypaBHenus y'' — 9 y = 0 siByisieTcs (PyHKLMS. . .

a)y=e”



T) y = COSX
5) Pa3genenue nepeMeHHbIX B JuddepeHIMabHOM ypaBHeHUU e*Inydx+xydy=0

ImpuBeaeT €ro K Buay...

a) & dx=-Y

X y
6) & dx=-2Y
X Iny
B) € dx= ydy
X Iny
e’ Inydx
et 4
r) Xy ly

KpuTepum onjeHKu:
- OLeHKAa «OT/JIMYHO» BbICTaBisieTcsl cTyzeHTy Ipu 100-90% mpaBUIBHBIX
OTBETOB;
- OLeHKA «XOpOLlIO» BbICTaB/seTCA CTyfeHTy Ipyu 89-80% mnpaBUIBHBIX
OTBETOB;
- OLIeHKa «YyJOBJIETBOPUTE/IbLHO» BbICTaB/sAeTCA CTygeHTy npu 79-70%
TIPaBUJ/IbLHBIX OTBETOB;

- OL|eHKAa «HeYyJ0BJIeTBOPUTE/IbHO» IpU 69% 1 MeHee TIpaBUJIbHBIX OTBETOB.



KoMmieKT pacuyéTHbIX 3aJjaHuM

Pa3zden 2. OcHO8bl OUCKpemHOll MamemMamuKu
Tema 2.1. Teopuss MHOdCecme
BapuanT 1

1. Haiigute AnB, AU B, A¢é, Bi, eciu A={3;4;5}, B={3;5;6}.
[TpounmtocTpupyuTe Ha AUarpammMax Jusepa-BeHHa.

2. Havigute nekapToBO mpousBesieHHe MHOXecTB AxB, ecmu A={0;1;4;5},
B={2;5;6}. 3anuimmTe MHOXeCTBO, [I/i KOTOPOTO BBITOIHSIETCS YC/IOBUE a-
b<0.

3. 3anuimTe MHO>KeCTBO repeuncieHremM u C TTOMOII[BIO
XapaKTepHUCTUYeCKOro CBOUCTBA

a. MHOXXeCTBO HaTypa/ibHbIX yuces, MeHbIux 11;
0. MHOKeCTBO LIe/IbIX UMCe/, O0BIINX -7 ¥ MEeHBIIINX 7;

B. MHO’>KeCTBO HaTypaJIbHbIX UuCesl, KpaTHbIX 11, MeHbILINX 75.

BapuaHnt 2

1. HaiinuteAnB, AU B, A¢, Bi, ecmu A={0;1;7;8}, B={-7,0;6;9}.
[TponnmrocTpupyyTe Ha Auarpammax Jusiepa-BeHHa.

2. HaliguTe nekapToBo mMpou3Be/ieHre MHOXecTB AxB, ecnmu A={-2;0;1;2},
B={1;3;6}. 3anuiunTe MHO>XeCTBO, [Ji1 KOTOPOTO BBITIOJHSIETCS YC/IOBHE
a+b>0.

3. 3anuimure MHO>KeCTBO riepevyrciieHieM 51 C TOMOILBIO
XapaKTepUCTUUeCKOT0 CBOMCTBA

a. MHOYXeCTBO HaTypasbHBIX UHCEJ, MEHBIITHX 6;
0. MHOXXEeCTBO I[e/IbIX urces, 60/biux -11 1 MeHbmmx 11;

B. MHO>X€CTBO HATYPdJIbHBIX YN CEJI, KPATHbIX 7, MeHbILUX /5.

Pa3zoden 3. MamemamuyecKuil aHaaus

Tema 3.1. Ju¢pgpepenyuanbHoe u uHmezpabHOe UCUHUC/AEHUE



Bapuant 1

BbIunc/iUTh MPOM3BOAHbIE (PYHKIIWN:

Dy= %x3-2x2+4\/;+7

2) y = (x+5) (1)
3) y = 6Yx+aix- 12

X
4) y= 2x*-3x

5) y = (x* - 5 '+ V)*

BapuaHnr 2

BBIUKCIUTE TIPOU3BOHBIE (DYHKLIUIA:
1) y = 36x°*+ 40x°+6x+5
2) (x) = (-3%)(6x-Vx +7x°)

3 2
X -4x

Y=k
4) y = 4/x+9Vx*-Vx
5) y = (2x*+x%*+3)°

KpuTepum onjeHKuU:

OLIEHKA «OTJINYHO» BBICTABJISIETCS 00YYaroIeMycsi, ecyid paboTa BBITIOJTHEHA

MOJTHOCTBIO; B JIOTUYECKUX PACCYXKAEHUSIX W OOOCHOBAaHWU peIleHHsT HEeT
rpo0esioB ¥ OMMOOK; B pellleHHHd HeT MaTeMaTHUeCKHX OIMMOOK (BO3MO’KHA
OJJHA HETOYHOCTh, OINKMCKa, He SB/SIOMIASACS C/IeZICTBUEM HEe3HAHWS WM
HEeIMoHUMaHHUs yueOHOro MaTepurana);

OLlIeHKA «XOpOIIIO» BBLICTABJIAETCS 00yuarolemMycs, ecjii paboTa BbITIOTHEHa
TIOJTHOCTBI0, HO OOOCHOBAHMS IIIAarOB peIlleHUs HeJOCTAaTOUHBI, AOIMyCTUMa
O/JHa-ZiBe HerpyOble OLIMOKK WK [iBa-TPU HEI0UeTa;

OLleHKA «Y/IOB/JIETBOPUTE/IbHO» BBICTAB/ISETCS O0ydarolemMycsi, eciu
JOTyIIleHbl Oojiee OfHOM OmMOKKA WM 0ojiee OBYX-TpeX HeOUETOB B
BBIK/IaZIKaX, YepTeXax WK rpadykax, HO ydalluics BazieeT 00s3aTe/IbHbIMU
YMEeHHSIMU 110 YueOHOU AUCLUTUIMHE;

OlLIEHKA «HEY/IOBJIETBOPUTE/NILHO»  BBICTAB/ISETCS  OOyuarolemMycs, ecjiu
JOMyIIeHbl CYIleCTBeHHbIE OIMMOKY, TIOKA3aBIlMe, UTO yUalluics He BJafieeT



00s13aTe/IbHBIMA YMEHHUSIMU T10 YUeOHOM JUCIIUIIIMHE B TIOJTHOM Mepe; paboTa
ToKa3asa MoHOe OTCYTCTBHE Y yuallerocsi o0s3aTe/lbHbIX 3HAaHWUN U yMeHU
WY 3HaUMTe/IbHAs YacTb PabOThI BLITIOJTHEHA HE CAaMOCTOSITE/TEHO.



3ajilaHuA AJI YCTHOrO Onpoca

Y CTHO OTBETUTH Ha BOIIPOCHI.

Pa3zden 1. /IuHetinas asnzebpa

1
2
3.
4
5

9.

HaviTe onpefiesieHue MHAUMOU eIMHULIbI.

Kak BbIUMCIUTD CTETIeHU MHUMOM eJUHULIbI?

Berunciure i, i%, i'#.

Kaxkoe unc/io Ha3bIBaeTCsl KOMIIEKCHBIM ?

Kakve KoMIIeKCHbIe YMC/a Has3bIBalOTCS YUCTO MHUMbIMU? [IpuBegure
TIpYMePbl KOMIUIEKCHBIX UKCeJI, YACTO MHUMBIX UHCeJI.

Kakue KoMIieKCHbIe YuMCJ/la Ha3bIBAKOTCS PABHBIMU?

Kakue KOMIIJIeKCHBIE UMCJ/la Ha3bIBAKOTCST COTIPSKEHHBIMU?

Kak BbINOJIHAETCA  C/I0XKEHWe, BbIUWTAaHWE, YMHOXXEHUe U JiejleHue

KOMIUIEKCHBIX UHcesl B anrebpanueckoit hopme?

[TpousBeauTe AecTBus: a) (2+3i)+(2i-7); 6) (6+5i)-(2-3i)?

10.Kak reomeTpruecky n306pa>katoTcst KOMIT/IEKCHBIE UKC/ia?

11.YTo0 Ha3biBaeTCsA MOAYJ/IEM U apr'yMeHTOM KOMIIJIEKCHOTO Urcsia?

12.Kak 3anuchiBaeTCsi KOMIUIEKCHOE UWC/I0 B TPUrOHOMeTpudeckod ¢dopme? B

rokKasare/yibHOM dhopme?

13.CKOMBKO 3HaUeHUM MMeeT KOpeHb N-0 CTeleHu U3 KOMIIJIEKCHOT0 UKc/ia’?

14.Kak HaliTU Bce 3HaueHHUS KODHA N-OM CTereHu M3 KOMIIIEKCHOTO UHCia,

3aMrCcaHHOr0 B TPUTOHOMeTpUYeckKou opme? B nokaszaTtenbHoOU popme?

15.Kak pPemnTb KBAaAPpATHOE YpdBHEHME, €C/ITK €TI0 AUCKPUMWHAHT OTpI/I]_[aTEJ'IEH?

16.Kakvie KOpDHM M CKOJIbLKO KODHEM HMeeT KBaJIpaTHOe YpaBHeEHUe C

OTpULATE/IbHBIM |,Z[I/ICKpI/IMI/IHEIHTOM?

Pazoden 3. MamemamuyuecKuul aHaau3

Tema 3.1. [Ju¢pgpeperHyuanbHoe u uHmezpaibHoe ucyuc/eHue

1. Yro Ha3wIBaeTcs TMpupdimeHrneM He3aBUCUMOM HEpEMEHHOﬁ H TIpUpdlll€eHUEM

byHKUMN?



2. Urto xapakTepu3yeT CKOPOCTh U3MeHeHHs1 (yHKLIUA OTHOCUTETbHO M3MeHeHUsI
apryMeHra? /laiiTe orpe/ie/ieHre MPOXU3BOAHOM.

3. Kakasg ¢yHKUMA HasbBaeTcs Au(@epeHIUpyeMOM B TOUKe M Ha OTpe3Ke?
Cdopmynupyiite 3aBUCHUMOCTD MeXIy HEIPEepPbIBHOCTHIO v
audepeHIMPYyeMOCTbIO QYHKLIWU.

4. 3 kakux orepalyid CKJafbpiBaeTcs 00Ilee TMPaBUAIO  HAXOXKIEHUS
TPOU3BO/IHOM JaHHOW (DYHKI[UN?

5. MO)KHO /M BBIUMCJIMTH TIPOM3BOAHYIO Ji0OOW  (DYHKLIMH, TI0J/Ib3YSICh
ornpejieJieHHeM MPOU3BOJHOM?

6. HazoBute ocHOBHbIe (hopMYJibl U MIpaBU/a AudPepeHIMPOBaHYS.

7. Uto Ha3biBaeTcsa auddepeHMaioM (YHKIMHA, UYeMy OH paBeH, Kak
0003HavaeTCsi ¥ KAKOB €ro reoMeTpruyeCcKuil CMbICIT?

8. UeM MO’KHO OIpaB/aTh, YTO MPU MaJIbIX 3HaUEHUSIX Ax npupailleHue HyHKIUU
npub/IKeHHO paBHO eé auddeperituany? UTo BbIpakaeT reoMeTpUUeCKU
dbopmyna Ay ~dy?

9. [aiiTe ompemeneHre Bo3pacTaroleil U yObiBaroIier dbyHKiMiA. KakoBbl 3HaKH
TIpUpalljeHust apryMeHTa ¥ GyHKIMY B UHTepBajiaX BO3pacTaHUs U yObIBaHUS?

10.B uém 3ak/TrouaeTcs MPYU3HAK BO3pacTaHUs U yObIBaHUS (DyHKI[UH?

11.B  uéM 3aK/IOuUalOTCsi  HeOOXOAMMBIM W JOCTaTOUHBIA  MPU3HAKU
CyLL|eCTBOBaHUS IKCTpeMyMa?

12.I1epeuncnuTe MOPSAOK Orepauyid A/ OTBICKAHUS MakKCMMyMa WU MUHUMYyMa
(YHKLIMHY C TTIOMOLLBIO MIEPBOX NTPOU3BOAHOM.

13.B uém pa3nuuve Mexy HaxOXAeHueM MaKCUMyMa U MUHUMyMa (YHKI[UU U
HaxXoXK/leHneM HarboJIbIIero U HauMeHbIIIero 3HaueHui ?

14.Kak wireTcss HauOosblllee W HauMeHbIllee 3HaueHWs (GYHKI[MH Ha JaHHOM
oTpe3ske?

15.YTto Ha3bIBaeTCsi TPOM3BOAHOM BTOPOIrO TOPSiIKAa M KAaKOB €6 MeXaHWUYeCKHAU
CMBICJT?

16.Kak OTBICKHMBAIOT SKCTPeMYMbI (DYHKLIU C TIOMOILIbIO BTOPOI MPOX3BOAHOM ?

17.IlouemMy B TOUKe MakCMMyMa BTOpas IPOM3BOJHAsA OTpULiATe/IbHA, & B TOYKe



MHUHHUMYMa — [OJIOKUTEIbHA?

18.Kak oripefiensitoTcsi TreoMeTpUYeCcKW M TI0 3HAKy BTOpPOM IIPOM3BOIHOU
BBIMTYKJ/IOCTb Y BOTHYTOCTh KPUBOW?

19.Uto Ha3bIBaeTCst TOUKOM Tieperuba?

20.KakoBbl HEOOXOAWMBIM M [IOCTAaTOUHBLINA TIPU3HAKK CYIIeCTBOBAHUSI TOUKH
nieperuba?

21.CdopmynupyiiTe TIPaBUIO HaXOXKAEHHUSI TOUKH reperuoa.

22.Kakol CxemMoOM peKOMeH/yeTCs T0J/Ib30BaThCsl TPU TOCTPOeHUH rpaduKa
GbyHKUMU? ONUILNATE KaXK/bIM MYHKT CXeMBbI.

23.Kak HalTM MrHOBEHHYI CKOpPOCTb TIPSIMOJTMHEMHOr0 HepaBHOMEPHOTO
JBVKeHUs ?

24 Kak BBIYMC/IUTH YTI0BOM KO3(PPUIMEHT KacaTe/lbHOM K KPUBOW B JaHHOU
TOUKe?

25.B uém 3aK/ar04aeTcs MexXaHUUueCKUM CMbIC/T TIPOM3BOJHOM?

26.Kakas yHKIMs Ha3bIBaeTCs TTIepBOOOPa3HOi /i 3a[aHHON YHKIIN?

27.Ecnu F(x) — niepBoobpa3Hasi Ay f(x), TO KaKUM DaBeHCTBOM OHH CBsi3aHbl
MeXy coOoii?

28.TTepBoobpa3Has orpeziesisieTcst HeoZHO3HAaUHO. Kak 3T0 HY>KHO TTIOHUMaTh?

29.TloueMy m0pu UWHTErpUpPOBaHUK (PYHKLMM TIOSIBJIIETCS  MPOM3BOJIbHAs
TIOCTOSIHHAA?

30.[Touemy oziHa YHKI[MS MeeT 1[e/TyH0 COBOKYITHOCTb TTIePBOOOPa3HbIX?

31.Kak 3ammcath BCIO COBOKYITHOCTb TIepBO00Opa3HbIX (hyHKI[HA?

32.UT0 Ha3bIBaeTCs Heompe/e/ieHHbIM UHTerpajiom?

33.Uem oT/I4aeTCst Heorpee/ieHHbIM HHTerpas OT epBooOpa3HbIX PyHKIUN?

34.IToueMy vHTerpas Ha3bIBaeTCHd HeoIlpe/e/leHHbIM?

35.Kak Ha3bIBatOTCs BCe 3/1eMEHThI paBeHCTBa f flx)dx=F|x|+C.

36.Uem omiMuaroTcd Apyr OT Jpyra TOAbIHTerpajibHass QyHKUUS U
MO/IbIHTerpajibHOe BbIpaKeHue?

37.49t10 03Hayvaet rocrosgHHas C B ornpe/ie/ieHrU Heorlpe/je/IeHHOTO UHTerpasa?

38.Uemy paBHa Npou3BOAHas U qud@epeHiiran Heonpeje/IeHHOT0 UHTerpasia’?



39.B ueMm 3ak/ir0yaeTCd IMpPaBUII0 UHTErPUPOBAaHUS BbIPAaXKEHUs, COZeprKallero
MOCTOSIHHBIA MHOXXUTEJIb?

40.B uéMm 3aKk/IOuaeTCsl TPaBWIO HWHTErPUPOBaHUS anreOpanyeckodl CyMMBI
byHKUMNA?

41.Yemy paBeH uHTerpas ot fudQepeHriana HEKOTOPOX (QYHKLIMUA?

42.Ha30BuTe 0OCHOBHbIE (HOPMYJIbI UHTErPUPOBAHUSI.

43.11louemy n#-1 i UHTErpasa f x"dx? B Kakoi popmysie pacCMaTpUBAETCsI 3TOT
cyvau?

44 . Kak 1poBepUTh pe3ybTaT UHTEerPUPOBAHUS ?

45.Kakve U3 C/ie[ylOlMX PaBeHCTB 3aluCcaHbl BEpHO, a KakKuhe HeT: a)
d : 2
[¥dx=3x"+C; 6) < =Inx+C; ) [(1+xldx=x+Z-+C.

46. B uéM COCTOUT reoOMeTpUUYeCKU CMBIC/T HeOTIpeZie/JIeHHOTO MHTerpasa?

47.410 Takoe uHTerpajbHble KpuBble? Kak OHU pacrosioKeHbl [JpyT
OTHOCUTeJIbHO Apyra? MOryT Jid OHU repecekaTbCs?

48.Kak pacriono)keHbl KacaTejibHble K WHTerpajJibHbIM KpPHBBIM B TOUKaX,
MMeIOLLMX OJIHY U Ty >Ke abcruccy?

49.Kak 13 cemeincTBa MHTErpaJbHbIX KPHUBBIX BbIIEIUTh OJHY U3 HUX?

50.Kax oripejenuTh IIOCTOSTHHYO0 UHTErpUPOBaHU 110 Ha4ya/IbHbIM JaHHbIM?

51.YKaxkuTre 11e/1ec000pa3HOCTh TIOACTAHOBKH [/IsI HAXOXKAEHWS CreyIOLUX

arctgx 3
MHTerPasioB: a) f dx 6) [ 1HInX v B) [ x*V1-3x* dx/

52. YKaKuTe, Kakue U3 CIe/lyIolMX UHTerpaioB liejiecoo0pa3H0 UHTerpyupoBaTh

X dx f arcsinx

10 YacTaMm: a) fxarchdx ; 0) X; 1) dx; 1)

xlnx )

f cosxn|sinx|dx.

53.YT0 Takoe onpeie/leHHbIA UHTerpan?

b
54.Yto B 3armcu | flx|dx o3nadaror: a) umcima a u b; 6) x; B) f(x)dx. Moxer 1

a
ObITL a=b; a>b?

55.CchopmynupyiiTe OCHOBHbIE CBOMCTBA OTIpe/ie/IeHHOT'0 HHTeTpaia.



56.B yem 3aK/rOUaeTCsd reOMeTpUUYeCKUM CMBIC/ OTpele/IeHHOr0 UHTerpasa?

57.MokeT 1M TIO[a/ib KPUBOJIMHEMHOMN Tpariel[iy ObITh paBHa OTpHIlaTeTbHOU
BeJINUMHE, HYJ/TIO U oueMy?

58.[1puBeguTe mpuMepbl (PU3UUECKUX W TeXHUUECKUX 3a/lau, KOTOpble MOJKHO

pemunTh C TIOMOIIBI0 OIfpeAe/IeHHOIO MHTerpasid.

Tema 3.2. O6bikHOBeHHble duepeHyuabHbIe ypagHeHUs
1. Kakoe ypaBHeHUe Ha3biBaeTcs AuddepeHiranbHbIM? [IprBeinTe pUMepshl.

2. Kakue 13 ciiefiyrolux ypaBHeHUM Ha3bIBatoTCs ud@epeHIMaIbHbIMU:
2) yy*+2=0; 6) 2y°+3y=0; B) 3+y=3; 1) y+y”’=y; 1) G =3Vi &) V'=2v+V"

3. Kakasi dyHKIMs Ha3bIBaeTcCs peliieHreM AuddepeHIMaIbHOTO YPaBHEHUS ?

4. Kakoe permienve auddepeHIManbHOTO ypaBHeHUsI Ha3bIBaeTCst OOIIUM U KaKoe
— YaCTHbIM?

5. KakoB reoMeTpuueckdid  CMbICJI ~ OOIlero Y YaCTHOTO  pelleHUid
M depeHLIraTbHOTO ypaBHeHUS ?

6. Moxet /i1 guddepeHIMaTbHOE YypaBHEHE UMeTh KOHeUHOEe UMC/IO PelleHUid?

7. Uto Takoe nopsiioK AuddepeHLIMaTbHOTO YpaBHEeHUs U KaK ero OnpeJe/iiThb?

8. OrnpegenuTtsb MOPSAOK cieyromux auddepeHMaTbHBIX YpaBHEHU:
, 1
a) y”’+2y’=0; 6) ¥ -ylgx=—"—: B) y'+y’’=y’; T) xyy’+x°-2y*=0.

9. CKO/MbKO  TIOCTOSIHHBIX ~ MHTErpUpOBaHUsSI ~ uMeeT  o0ljee  pelleHHe
v depeHIMATLHOTO ypaBHEHUs epBoro nopsizka? Tperbero nopsigka?

10.Moxet mu pysakiusi y=Cix+C,, rae C; u C, — NPOU3BOJIbHbIE TTOCTOSTHHbBIE,
ObITh 001MM pellieHreM AuddepeHLIManbHOTO YpaBHeHUs epBOro Mopsiika?

11.Yem ormmuaercsi guddepeHiuaibHOe YpaBHeHHe OT —anrebpanueckoro
ypaBHeHU?

12.KakoB ob6muii Bup auddepeHLManbHbIX ypaBHeHWM TMepBOro Mopsiika C
paszie/ieHHbIMU U C pa3zesrolMMUCS ITlepeMeHHbIMU?

13.Kak peliaeTcsi ypaBHeHUe C pa3/ie/ieHHbIMU IlepeMeHHbIMU?



14.Yem oT1yiuaeTcsl ypaBHeHUe C pa3ze/siolMMUCS IlepeMeHHbIMU OT ypaBHeHUs
C pa3ze/leHHbIMU epeMeHHbIMU? Kak pa3zesnsitoT nepeMeHHble?

15.MO>XHO /11 CUUTaTh, YTO YpaBHEHME C paszie/leHHbIMU IIepeMeHHbIMU SIBJISIeTCS
YaCTHBIM C/Iy4yaeM ypaBHEHHU C pase/groLUMUCs [lepeMeHHbIMU?

16.B KakoM mMocC/ae[0BaTeNIbHOCTY pelarT AudgepeHMasbHOe YpaBHEHHe
IIepBOIo MOpsiKa C pas3ze/saroLMMUCS ITlepeMeHHbIMU?

17.B uém 3akimrouaetcs 3aga4a Komm? KakoB ero reoMeTpudyeckuii CMbIC/T?

18.KakoB oO6mmii Buj auHENHBIX JuddepeHIUaTbHBIX YPaBHEHUI TepBOro
nopsizika? Kak f/1st HuXx opmynupyetcs 3azaua Koii?

19.Kakwue u3 C/IeIYFOLLUX ypaBHEHUU ABJIAKOTCA JTMHeWHbIMU

A depeHIMaTbHBIMM  YPaBHEHUSIMA ~ TIEPBOrO  TOpsiAKa: a) Yy '=x;

6) (t-1)-SS°=0; B) ¥ -L=x.

X
20.KakvuMu BeJTMUMHAMU SIBJSIFOTCS UM OT 4ero 3aBUCAT KO3((UIMEHThl p U q B
JTMHENHOM JudQepeHLMaTIbHOM ypaBHEHUM MEPBOrO MopsifKa?
21.C momoIIbp0 KakoW TMOJACTaHOBKU pellaeTcsi JuHerHoe Aud@epeHIuaabHoe
ypaBHeHVe NepBOro NnopsijKa U K KaKOMy YpaBHEHUIO CBOJUTCS ero pelieHue?
22.KakoB TOpsJIOK pelleHus 3ajad Ha cocTaBiaeHue AuddepeHLraTbHbIX

ypaBHEHMI?



KomiutekT 3a/jaHuil Jisi py0e)KHOro KOHTPOJIA

Pa3zgen 3. MaTemMaTHyeCcKUd aHa/IU3
KoumponabHas paboma Ne 1
no meme: «MamemamuyecKkull aHau3»
BapuaHnr 1
. Haiigure npoussoHble QyHKLuA: V= x43x=2x+1 : y=V2Xx=sinx,
. Hanmcatb ypaBHeHMe KpHBOM, Mpoxosiieid uepe3 Touky M(1;2), eciiv yryioBoi
K03 bUIMEHT KacaTeTbHOM K JTF000 TOUKe KPUBOM paBeH abCiycce TOUKH
KaCaHUSI.
. Coenatb 4epTe)X W BbIYMC/IUTH IUIOWIAJb (DUrYpbl, OrpaHAYEHHOW [JaHHBIMU
JIMHUAME: Y=8x-X>-7 1 0CbI0 OX.

. HaiiTu ob1iiee pelieHue ypaBHeHUs: Xy'=y+1.

. Petumte ypasHenue:Y —5Y +4y=0 ecim y=3, y'=1 npu x=0.

o 1
25

. [IpoBepuTh, BBITIO/HSETCS 1 He0OX0JUMOe YC/I0OBHEe CXOAUMOCTH ISl psijja: n=1

. Ucnonb3yst mpusHak [anambepa, ucciefyiite, CXOJUTCS WU PACXOAUTCS DAL
3L
n=1 2n .
BapuaHnT 2

_73,70,2 —ein3
. Haiizute npousBoguble dpyHkumii: Y=/ X +3x —4x—1, y=sin"x
. HarnivicaTh ypaBHeHUHe KPHUBOM, MPOXOASIIEN Yyepe3 TOUKY M(l;‘/i), eC/Ii YTJIOBOU
K03 pULIMeHT KacaTeNbHOM K JIF000M TOUKe KPUBOM paBeH OTHOIIIEHHIO abCIUCCh
TOUKU KaCaHUs K Op/IHaTe TOUYKU KaCaHUsl.
. Cenatb yepTe)X ¥ BBIUMUINTH IUIOIIAAL (UIYpbl, OTPAaHUYEHHOW [JaHHBIMU
maHuAMA: y=x>-1, y=0 u x=0.
. HaliTu obiiiee pellieHre ypaBHeHUS: y'-yCtgx=2xsinx.
. Perumte ypasHenue: ¥ +8Y +25y=0 ecnu y=2, y'=1 nipu x=0.

. [IpoBepuTh, BBITIO/NHSAETCS M HeoOXOAWMOe YCIOBUe CXOJUMOCTU [Jis psija:



. Ucnonb3ys mpusHak [anambepa, ucciefyiiTe, CXOJUTCSI WA PAaCXOAUTCS Psf:
i 5
- 5

Bapuanrt 3

y=vx +——— rTp—
. Haiigute mpou3BogHbIe (hyHKITUH: x? y 1+5cosx

. HanucaTb ypaBHeHMe KpUBOM, mpoxofsier depe3 Touky M(1;3), eciu yryioBou
Ko3hUIMeHT KacaTenbHOU K JII000I TOUKe KPUBOW paBeH YTPOEHHOM OpZuHAaTe
TOYKU KaCaHUsl.

. Cienatb 4epTe)X W BbIYMCIUTH IUIOWMIQ/b (DUTYpbI, OrpaHAYEHHOW [JaHHBIMU
JIMHUAMU: Y=Xx"-3X-4 1 0CbI0 OX.

2y

. Haiitu obi1jee pelienre ypaBHeHus: y'+ X =x7,
. Pewmre ypagrenue: ¥ —4Y +4y=0 eciu y=1, y'=0 npu x=0.

. [IpoBepuTh, BBITIO/HSAETCS /M HeOOXOAWMOe YCIOBUe CXOJUMOCTUA [Jis psija:

o0

n
n=1 l’l2+1 .

. Ucrione3ys mpusHak [anambepa, uccriefiyiite, CXOAWTCS WINA PACXOAUTCS PSifi:

y L
n=1 \/—
Bapuanr 4
y= ‘\t/; + % — % +2
. Halimyre npou3BoiHbIe (QYHKLIWN: x> x ; y=Incosx

. HanucaTb ypaBHeHWe KpPUBOM, MPOXOAsIier depe3 Touky M(2;2), ecid yrjioBou
Ko3hUIMeHT KacaTelbHOUW K /TF000M TOUKe KPHUBOKM PaBeH YBOEHHOU abcipcce
TOYKU KaCaHUsl.

. Coenatb 4YepTe)X W BbIYMCIUTH IUIOWIQ/b (DUTYpbI, OrpaHAYEHHOW [JaHHBIMHU

JIMHUAMU: Y=Xx"-6X-8 11 0CbI0 OX.

y Y

. HaiiTu obiiiee peiiieHue ypaBHeHMs: SINX -SINX =De*,



. Pewrmre ypasrerue: ¥ —6Y +9y=0 ecym y=4, y'=0 ipu x=0.

. [IpoBepuTh, BBITIO/NHSAETCS M HEOOXOAWMOE YCIOBHe CXOJUMOCTU [Jis psija:

o 2
ZSn—4.

n=1

. Ucnonb3ys mpusHak [anambepa, ucciefyiiTe, CXOLUTCSI WU PAaCXOAUTCS PAL:
5
n=1 l+n .

BapuaHTt 5

. HailizuTe npousBozHbie GyHKImiA: Y =4x°-3sinx +5ctgx; y :sin4x.

. HanucaTb ypaBHeHUWe KpPUBOH, mpoxofsiiei yepe3 Touky M(1;1), eciu yryioBou
KO3(pULMeHT KacaTelbHOW K /000N TOuke KpUBOW paBeH OTHOLIEHUIO
Op/IMHAThI TOUKU KacaHus K abcIcce TOUKe KacaHusl.

. CHenatp 4YepTe)X W BBIYMC/IWTH IUIOWIAJb (DUTYpPbl, OrPaHAYEHHOW [JaHHBIMU

JIUHUSAMUA: y=5x-X"+6 1 0Cbi0 OX.

y y

3 1
. Haiitu oOl1ijee pelrieHye ypaBHEeHHUS: X1 x+1 =g,

. Pewmre ypagHenue: ¥ —3Y +2y=0, ecym y=5, y'=-1 npu x=0.
. TIpoBepuTh, BBLIMOMHAETCA M HEeOoO0XOAUMOe YC/IOBHE CXOAUMOCTH Ui PAAA:

> 2n—1
Z 3n+1.

n=1

. Ucnionb3yst mpusHak [lamambepa, ucciaenyiTe, CXOOUTCS WIW PaCXOJUTCS Psf;
i Vn
n
n=1 2 .
BapuaHnT 6

. Haligure npoussogabie GyHKmit: Y :3\/;+4C05X_2tgx'*'1 . y=In1+cosx .

. HanucaTte ypaBHeHMe KpPUBOM, MPOXOAsIien depe3 Touky M(2;4), ecivd yrjioBou
Ko3hduImeHnT KacaTenbHOW K J10OOH TOUKe KPMBOM paBeH KBaZpaTy TOUKH
a0CIIMCCBI TOUKHM KaCaHUsl.

. Coenatb 4YepTe)X W BbIYMCIUTH IUIOWIQ/b (DUTYpbl, OrpaHAYEHHOW [JaHHBIMU

JIUHUSAMU: y=Xx" 1 y=x+2.



4. Haiitu o0lijee pelieHre ypaBHeHus: y'x+2y=x> (x#0).

5. Pewmre ypaeHenue: Y —2Y +2y=0_ ecym y=1, y'=2 npu x=0.

6. [IpoBepuTh, BBITIO/HSETCS JIM HeOOXOAWMOe YCIOBUe CXOJUMOCTUA [Jis psija:

00

2

n

n=1 n3_2 .

7. icnonb3ysi npusHak [lamambepa, uccrenyiiTe, CXOAUTCS WM PacXOJUTCS Py

B!

Kpumepuu oyeHku:

OlleHKA «OTJMYHO» BBLICTAB/ISAETCSA CTYJEHTY, ecid paboTa BBIMOTHEHA
TIOJTHOCTBIO; B JIOTUYECKUX PACCYXKIEHUSX U OOOCHOBAaHMM PpeIeHUs] HET
rpoGe I0B U OIIHMOOK; B peIlieHNH HeT MaTeMaTUUeCKHX OITMO0K (BO3MOKHa
OJlHa HETOUHOCTb, OIMCKA, He SIBJSIONASICS CJeACTBUEM He3HaHUS WU
HEerNoOHUMaHUs yueOHOro MaTepuasna);

OlLIEHKA «XOpOIIO» BBICTAB/ISETCSI CTYAEHTy, eciu paboTa BBIMOTHEHA
TI0JTHOCTBIO, HO 0OOCHOBAHUS 11aTOB peIlieHUs] HeZ0CTaTOUHbI; J0IyCTHMa
O/IHa-7iBe HerpyOble OIMOKY WK ABA-TPU HeJ0UeTa;

OLIEHKA «Y/IOBJIETBOPUTEBHO» BBLICTAB/ISAETCSA CTYAEHTY, €C/U JIOMYI[eHbI
Oonee omHOM OmMOKA WM Oojee ABYX-TpeX HeJAOUETOB B BBIK/IAJKaX,
yepTeXkaxX WM rpadurKax, HO yualluiics Biajeet 00s3aTelbHBIMA YMEHUAMU
10 yueOHOM JUCIUTIINHE;

OlLlIeHKA «HEeY/IOB/IeTBOPUTE/IbHO» BBICTAB/ISIETCS CTY/I€HTY, eC/Id TOMYI[eHbI
CyIlleCTBeHHbIe OIIMOKM, TIOKa3aBIllMe, UTO y4YalldhACs He BjafieeT
00s13aTe/IbHBIMA YMEHUSIMH TI0 yueOHOM [JUCIMIIMHE B TIOJIHOM Mepe;
paboTa rmokasasia MoJiHoe OTCYTCTBHE Y ydallerocsi 00si3aTe/IbHbIX 3HAHUM U

YMEHI/II‘/JI W/IN 3HAUYUTE/IbHAA 4dCTh pa60T131 BBITIO/IHEHA HEe CaMOCTOATE/IbHO.



INTPAKTUYECKUE 3AHATUA

IIpakTnueckoe 3ansitue Ne 1

Tema: «KoMIlJIeKCHbIe 4HCIa U ,Z[EI‘/JICTBI/IH HaJ HHUMH. Pemrenue 3a/la4  [IJid
HaXO0XOEeHUS ITOJIHOT'O COITPpOTHUBJ/IEHUA BHEKTPH‘IECKOﬁ Lernuy repeMeHHoro Toka C
IMOMOIIBbIO KOMIIVIEKCHBIX UHCeD»

Ilenb: HayuyuTCsl BBINOMHATH [JEWCTBUS HAJ KOMIUIEKCHBIMM UUCIaMH B
asrebpanyeckoli M TPUTOHOMETPUUECKOW (opmax, OCyIeCTBISTh Iepexof OT
anrebpanveckoii (opMbl 3amMCU KOMIUIEKCHOTO YHMC/Ia K TPUTOHOMETPUUECKOM,
pellaTh 3a/lauy C TTOMOI[bI0 KOMIJIEKCHBIX YUCEJI.

ObOopyaoBaHue: VHCTPYKLIMOHHAs KapTa, TabsuIia 3HaueHUM
TPUTOHOMETPUUECKUX (DYHKILIUM YTJIOB.

ITopsifoK BbINO/IHEeHMs 3a/JaHUH:
1. BBINOJHUTE 3ajaHUS.
2. OTBeTUTb HAa KOHTPOJIbHBIE BOTIPOCHI.
3. Caenartb BBIBOJ,.

3ajaHunA
1. [JaHbl uncia z, v z, Berunciure:
a) Z1+Z2;
6) Z1-71>,
B) Z1'Zo;
r) 7i/Zo.
BapuaHT 7y 7
1 2435 143
2 2
2. 3anuiuTe KOMILIEKCHble UWC/Ia B TPUTOHOMETpUYeckKor dopMe U
HauuTe:
BapuaHT a) 0) B) r)
1 Z1°Z 21/, Zi %/271

3. Onpefie/iMTh KOMILJIEKCHOE COTPOTHB/IEHUE ABYXIMOJIFOCHUKA (CM. pUC.),
ec/m u3BecTtHbl R;; Ry, L; C, w.



BapuanTt R;, Om R,, Om L,®

w,I'y

1 1 2 2-10°

0,4-10°

KoHTpo/bHBIE BONIPOCHI:

1. Kakue yuc/ia Ha3bIBatOTCA KOMITJIEKCHBIMUA?
2. Kak reoMeTprueCcKu UHTEPIIPETUPYIOTCSA KOMIJIEKCHbIe YnC/ia’?

3. Kak mepeiitTu oT anrebpanueckoit GopMbl 3aMucyd KOMIIJIEKCHOTO YMC/Ia K

TPUTOHOMeTpUUecKour opme?
4. 3anuiuTe popMyny Ditsiepa.

5. Kak 3anuchiBatOTCsl KOMITIEKCHBIE UKC/ia B TTIOKa3aTe/ibHOM hopme?

IIpakTHueckoe 3ausaTue Ne 2

Tema: «IlocTpoenue rpada mo yCIOBHIO CHUTYal[MOHHBIX 3a/lau: B yIpaBJIeHUH
MH(PaCcTPyKTypaMy Ha TPAHCIOPTEe, B CTPYKType B3aUMOJEWCTBUSI Pa3IUUHBIX
BU/IOB TPaHCIOPTa; B ()OPMUPOBAaHMH TEXHOJOTMYECKOTO L[MKJA SKCILTyaTaluu

MalllH U 000py/I0BaHus Ha »Keie3HOJOPO’KHOM TPaHCIIOpTe»

HEJII): HAyUHWTCA peiaTh 3dad4¥ I10 TeOPUHU Fpa(l)OB.

O6opyoBaHHe: MHCTPYKLIMOHHAS KapTa

ITopsifoK BbINO/THeHMsI 3a/JaHUM:

1. BBINOJHUTE 3a/laHUS.
2. OTBeTUTb Ha KOHTPOJIbHbIE BOIIPOCHI.
3. Cpenartb BBIBOJ,




3ajaHuna
1. 3agate rpad, npeacTaBAeHHBIM MaTpullell WHIWJEHTHOCTH, ajarebpanyeckw,
rpadbyeckd W MaTpUIled CMeXHOCTH, mpeobpa3oBaTh rpad B TIJIOCKHM,

BBIYMCJ/IMTh CTEII€HH ero BepIirH.

e f
1 |-1]|-1(0 0 0
2 1 0| -1} 1 0 0
3 0 0 0| -1]0 0
4 0 0 1 0 1 0
5 0 0 0 0 | -1} -1
6 0 1 0 0 0 1

2. 3agan G (X,['X).
X={X1,X2,X3,X4,X5}
rx:
I'x;={x4}
I'x2={x1,X4}
I'x3={x4,X5}
I'x4={x1,X5}
I'xs={ X1,X3}
OrnpefenuTe IIUK/IOMaTUUeCKOe YUC/IO JJ@aHHOTO rpada.

3. MOXHO /11 IpoBeCTH B peruoHe 10 mMaplIpyTOB 3/1€KTPOIOe3[0B U YCTaHOBUTH
Ha HUX CTaHLUU TaK, YTO Kakve Obl 8 MapIpyToB HU ObLIM B3SIThl, HAWAETCS
CTaHLYsA, He JieXkalllas HU Ha OTHOM U3 HUX, a Jro0ble 9 MapIIpyTOB MPOXOASAT
yepe3 BCe CTaHL[UU?

4. Ha pucyHke - cxeMa gopor, csasbeiBaroiux ropoga A, b, B, I', 1, E, K u K. Ilo
KaXI0W [0pOre MOXKHO [IBUTaThCSl TOJBKO B OJHOM HarlpaB/IeHUH, yKa3aHHOM
ctpenikou. CKOJIBKO CyIIeCTBYeT pa3/IMuHbIX IyTer U3 roposa A B ropop K?

N
<

5. PaccrosHue mexay ropogamu A, B, C, D, E u F B COTHSIX KujiomeTpax JaHO B
Tabsuiie. TpebyeTcsi MOCTPOUTH CeTh JKesle3HbIX JIOPOT TaKuM 00pa3oMm, UTOObI



TIPOTSPKEHHOCTD >KeJIe3HOI0POKHOTO TI0/I0THA Obl/la MUHHUMATBHOM U, TTaCCaXKUP
MOT M3 Ka)KZI0T0 Topo/ja poexaTh B JF060#i Apyroii ropo/,.

A B |C|D |E |F
A|lO0|7|1]|6]|8]15
1
B|7]0]9]12]/6]|7
C|11]9]0[3]7]3
D |6 []12/3]0]2]4
E|[8]6]|]7]2]0]1
F |15] 71314110

KoHTpoO/IbLHBIE BOIIPOCHKI:

1. [aiiTe omnpefiesieHrie OpYEeHTUPOBAHHOTO rpada.
Kakue BepinHbI rpad)a Ha3bIBatOTCSI CME>KHBIMU'?
UTto Ha3bIBaeTCs pa3MepHOCThIO rpada?

Kakas BepimHa rpada Ha3bIBaeTCsl LeHTpaIbHOM?
UTo Takoe [IUK/IOMaTU4YeCKoe Urc/o rpada?

ok N

IIpakTnyeckoe 3aHsaTue Ne 3
Tema: «llpou3BosHasg GYHKIMM W ee TIDWIOXKEHWE [/l  BbIYMCIEHUS
reOMeTpUYeCcKrMX, MeXaHUUYeCKMX W (U3NUeCKUX BEJIWUYMH [Py pelleHUH
Npo(eCcCUOHABHBIX 3a/lau».

Ilenb: HayyuTbCS BBIYMCJIATH TPOM3BOJAHBIE (DYHKIMM W pellaTh 3aJaud Ha
TIpYMeHEeHUe TIPOU3BOHOM.

OOopyaoBaHHe: WHCTPYKIMOHHAsI KapTa, Tab/uija TTPOM3BOAHBIX 3/IeMeHTapHbIX
GyHKLUN.

ITopsaaoK BbINO/IHEHUs 3a/aHUM:
1. BbINOMHUTH 3a7jaHUSL.
2. OTBeTUTH HAa KOHTPOJIbHbIE BOTIPOCHI.
3. CaenaTh BBIBO/I.
3ajaHuna
1. BbluncvTe IPOU3BO/IHbIE TIPY 33/IaHHBIX 3HAUEHUSIX apryMeHTa:
a) f(x)=sin’x -Ine*, f’(0);
6) f(x)=3InVcos2x, f’(/8);
B) f(x)=arccosVx, f’(1/2)/



2. HaiiTi yrioBoit K03 QUIMeHT KacaTe/IbHOM, IPOBEASHHOM K KpUBOM y=3x"-
2x+1 B Touke (1/2;5).

3. 3 xpyrnoro OpeBHa auametrpoM d TpeOyeTrcs Bbipe3aTh 0anky
NPSIMOYTOILHOTO cedeHusi. KakoBbI JO/DKHBI ObITH IIMPHMHA d U BBICOTA b
3TOTO ceueHus, UTOObI Oasika OKa3biBajia HauOOJblllee COTMPOTHB/IEHHE Ha
okarue?

4. Cuna ToKa B amriepax M3MeHseTCs B 3aBUCHMOCTH OT BPEMEHU MO 3aKOHY
i=0,2t, rme t — BpeMs B CeKyHfax. Halure CKOpPOCTb W3MEHEHHs CHJIbI
TOKa B KOHLIE TIAITOM CEeKYH/bI.

5. OTKpBITHIA >Kemob B ceueHWH UMeeT (oOpMYy paBHOOe[peHHOU TpareLuy,
OCHOBaHMe U OOKOBble CTOPOHBI KOTOPOW paBHbI a. Uemy paBeH yroi
HaK/IOHA ' CTeHKU yKesioba K ero BbICOTe, MPOBe/IEHHOM M3 BepINHbI Y4,
TIpY HauOOoJIbIIIel TIPOITYCKHOM CTTIOCOOHOCTH >Kenoba?

KoHTpo/IbHBIE BOIIPOCHI:
1. Yto Ha3bIBaeTCs MPOU3BOAHOU (PYHKLIUU?
2. KakoB reoMeTpUueCcKri CMbICJ TIPOU3BO/JHOM ?
3. B uem 3aknrouaeTcs MeXaHUYECKUU CMBbIC/ POM3BOJHOM?

IIpakTnueckoe 3ansaTue Ne 4
Tema: «BbluncieHve reoMeTpUYeCKUX, MEXaHUUECKUX U (DU3UUYECKUX BEJIUUUH C

TOMOLLbI0 UHTErpajibHOT0 UCUKC/IeHUS TIPU pellieHnH NpodeCcCroHaIbHBIX 3a/jau».

uenbt Hay4YHUTbCAd  pellaThb 3a/ia4uMn Ha  BbIUMCJ/IEHHE reoMeTpuuyeCkux,
MeXaHHN4YeCKHUX U CI)I/IBI/IPIECKI/IX BE€/IMYHH C ITIOMOIbKO MHTEr'Pa/IbHOI'O MCUHNC/IEHHS.

OOopyaoBaHue: MHCTPYKI[MOHHAs KapTa, Tabyila MHTerpasios.

ITopsaaoK BbINO/IHEHUs 3a/JaHUM:
1. BbINOMHUTHL 3a7jaHUSI.
2. OTBeTUTb Ha KOHTPOJIbHbIE BOTMPOCHI.
3. CpaenaTh BBIBO/I.
3ajaHus

1. BoluvcmuTh miom@aas (GUrypel, OFPAHUYEHHYIO JMHUAMM: Y=x>-8x+18,
y=-2x+18.

2. ,Z[Ba JKeJIESHOAOPOXHBIX COCTaBd HAYa/IM ABUTdATbCA OAOHOBPEMEHHO W3



O/JTHOU TOYKH B OFJHOM HaIlpaBJ/IeHWU TI0 TIPsIMOiA. [lepBoe Teo ABMXXETCs CO
CKOpPOCTBIO V=(61+2t) M/C, BTOpOe CO CKOPOCThIO V=(4t+5) M/c. Ha Kakom
PaCCTOSTHUM JIPYT OT JIpyra OHU OKa)KyTCsi uepe3 5 ¢?

3. ns pactsbkeHusi Tipy>kuHbl Ha 0,04 M HeoO6XOAWMO COBEpIIUTbL paboTy
20 /Ioc. Ha Kakyro JJMHY MOXKHO pacCTsSHYThb TPY>KUHY, COBEpIIIMB paboTy
80 oc?

4. BpruncauTte paboTy, KOTOPYIO HeOOXOAMMO TPOU3BECTH, UTOOBI BhIKAUaThb
BOJly U3 KOTJIa, UMetoIero (hopmy moJiyiiapa ¢ paguycom R=1 m.

5. Bbiuncnute cuily JaBleHUs BOJAbI HAa BEPTUKAIBHYHO CTeHY, WMEOIYIO
dopMy paBHOOOKOW  Tpareliud. BepxHee OCHOBaHWEe  Tparelu,
COBMaJjaroliee C ypoBHEM BO/ibl, PaBHO 4,5 M, a HW)KHee OCHOBaHHe PaBHO

3 M; BbICOTa CTEHBI 2 M.

KoHTpo/IbHBIE BOIIPOCHI:

1. Yto Takoe KpHMBOJIMHEMHAS TparieLus?
[To kakoi hopmysie BBIUMC/ISETCS TI/I0111a/[b KPUBOJIMHEHHOM Tpamneiyn?
UTo Ha3bIBaeTCs orpejesieHHbIM UHTerpajiom?
KakoB reomeTprueckuii CMbIC OTNpe/ie/IeHHOTO UHTerpana?
B uyem 3akntouaeTrcsi popMysia 3aMeHbl TMepeMeHHOW WHTerpyupoBaHUs B
oripejieJiIeHHOM MHTerpase?

ok W

IIpakTHyeckoe 3ausaTue Ne 5
Tema: «BbluncieHre paboThl, COOTBETCTBYIOL[EM CMeLeHHUI0  TOPLLIHS,
coZiepsKalllerocss BHyTpY LWIMH/pa Hacoca, NMpU oMol U depeHMalIbHOro
YPABHEHUA».

Ienb: HayuuThCsl pemiaTh AuddepeHLMaTbHbIe YPAaBHEHUSI MEPBOIO M BTOPOTO
nopsifika C pa3fe/eHHbIMA W pa3fe/siolUMUC T[epeMeHHbIMU;  3a/lauM,

NIpUBO/SILLIYE K AU pepeHIMaTbHbIM yPaBHEHUSIM.

OOopyaoBaHHe: WHCTPYKI[MOHHAs KapTa, Tabjuija uWHTerpanoB, Tabauiia
TIPOM3BO/HBIX.

HOPH,E[OK BBIIIO/THEHUA BHABHHﬁZ



1. BoITiOo/THUTE 3a/jaHus.
4. OTBeTUTb Ha KOHTPOJIbHbIE BOIIPOCHI.
5. CnenaThb BBIBOJ,.

3ajaHuna
1. Hatitu obiree perierve auddepeHIMaTbHBIX YpaBHEHUM:
a) x(1+y?) dx=ydy;
6) (1+y?)dx-Vxdy=0.
2. Hatitu yacTHOe peleHue nvddepeHIaTbHOTO ypaBHEHUS],
yIOBJIETBOPSItOLee YKa3aHHbIM Hauya/lbHbIM yCIOBUSIM:
a) (x*+1) dy=xydx; y=2 npu x=+3;

6) 2dx
COS" X COSy
3. B mmmHgpuueckoM cocyze o0béma vp=0,2 M’ 3aK/IoueH aTMoC(hepHbIH
BO3JyX IpU HOPMAaIbHOM JaBieHvu P,=101325 H/M’. Bo3ayX CKUMaeTcs
nopiuHeM 10 0o0wéMa 0,05 m’. Kakas paboTa MpOM3BOJUTCA MIPU ITOM, €C/IH

TeMIiepaTypa BO3/lyXa MoJAep>KUBaeTC s MOCTOSTHHOM?

=ctgx siny dy; y=m npu x=m/3,

KoHTpo/IbHEIE BOIIPOCHI:
1. Kakue ypaBHeHUs Ha3biBatoTCs AuddepeHaTbHbIMU?
2. Uro Ha3biBaeTcs pelieHueM AuddepeHI[MaTbHOTO YpPaBHEHUS ?
3. Uto Ha3bIBaeTcst NopsAKOM AudPepeHIMaTbHOr0 ypaBHEHUS?
4. KakoB anroput™  pelieHusi  auddepeHIMaIbHbIX  ypPaBHEHUU  C
paszerLMMUCA [TepeMeHHbIMU ?

IIpakTueckoe 3ansaTue Ne 6
Tema: «PeieHve npodeccroHanbHBIX 33/lau Ha BbIYMCIEHWE WU30TEPMUUECKOTrO
pacIMpeHusi rasa 1o cpejictBam AuddepeHIMaIbHbBIX YPaBHEHUI».

Ilenb: HayuWThCS pellaTh OJHOPOJHbIE YpaBHEHHUs MEepPBOro MOPS/AKa; JUHEeHHbIe
O/THOPO/JHbIe YypaBHEHHsI BTOPOTO MOpPsiJKAa C TOCTOSTHHBIMU KO3(HUlIMeHTaMu;
3a/1aum, NpuBojsIIMe K AuddepeHIaTbHbIM YPaBHEHHUSIM.

O6opyjoBaHue: TabMila UHTETPaioB, Tab/UIa MPOU3BOJAHBIX, UHCTPYKIMOHHAS
KapTa.

ITopsifoK BbINO/IHeHMsI 3a/JaHUM:
1. BbITNO/JIHUTE 3a/]aHUS.



2. OTBeTUTb Ha KOHTPOJIbHBIE BOIIPOCHI.
3. CpuenaTh BBIBO/I.
3ajaHuna

1. Pemmtsh guddepeHiyanbHble ypaBHEHUs IEPBOTO MOPSAKa:

dy 2y _ 11
- __—J = 1 .
a) dx x+1 [x )’

0) cosxdy + ysinxdx =dx;

dy 3y_ x_ 3 _ _
B) I x ¢ X,ecmy=0npux=0.

2. HaWTty peleHys MTMHENHBIX OLHOPOAHBIX AW((epeHLMaNbHbIX YPaBHEHUN
BTOPOTO TMOPSiIKa C MOCTOSTHHBIMU KO3 (HULIMeHTaMU:
a) y''+8y +16y=0;
6) y' /-6y +25y=0;

/

B) y/+3y +2y=0, ecau y=-1, =3 npu x=0.
y

3. B umnuHzape C TIOABMKHBIM MOPIIHEM 3aK/H0ueH a3o0T. ['a3 pacumpsieTcs
cHauvajia ajgMabaTyecku or obwema V;=1-10° m> o obwema V,=3-10" M’
noroM wu3obapuueck oT obvema Vo 10 obwvema V3=5:10" M°, moTrom
usoTepmuuecku ot Vi go V,=7-10° m°’. HauanbHas Temmeparypa rasa
T,=290 K; nHauanbHoe pjaBneHue P;=6,5-10° ITa. OnpefenuTs IOJHYIO

paboTy, COBEpILIEHHYIO ra30M.

KoHTpo/IbHEIE BOIIPOCHI:

1. C nomolp0 KakKoi MOZICTaHOBKY pellaeTcs JuHelHoe avd@epeHLanbHoe
ypaBHEHME TIepBOr0 TOpsAJKa M K KAakKOMYy YPaBHEHUIO CBOJMUTCS €ro
peleHve?

2. Kak ormpezensiercsi ¥ Kak 3anvchiBaeTcsi B 00IeM Buje JiMHeMHOe
ofHOpoAHOe audGdepeHMaTbHOE ypaBHEHWE BTOPOrO TMOpsSiAKa C
MOCTOSIHHBIMHU KO3 pULiieHTamu?

3. Uro Takoe xapakTepucThuuyeckoe ypaBHeHue?

4. Kakoii Buj wumeeT oOIjee pelleHrde IUHEHHOro auddepeHIMaTbHOTO
ypaBHEHUSI BTOPOr'O MOPsiIKa C MOCTOSTHHBIMU KO3((HULIMeHTaMU?

5. KakoB anroputm peleHusi 3alau Ha CcoOCTaBjieHUe AuddepeHIanIbHbIX
ypaBHEHUM?



IIpakTnueckoe 3ansaTue Ne 7
Tema: «PemeHve 3azau Ha COCTaB/eHUe IIPOM3BOJCTBEHHOIO IUIaHA IIpU
TJIAHMPOBAHUU TEXHOJIOTUUECKOTO 1MK/IA SKCTUTyaTallid MallliH ¥ 000pYJ0BaHMUS
Ha TPaHCIIOPTe».

Ienb: HayuuThbCcsi pemarb AuddepeHLManbHble YypaBHEHUS] B  YaCTHBIX
MPOW3BOJHBIX; 3aZlaud, NpPUBOJALME K JAu(depeHMaNbHbIM YpaBHEHUSIM B
YaCTHBIX MPOM3BOIHBIX.

OOopyaoBaHue: Tabsuija UHTerpaaoB, MHCTPYKLMOHHAS KapTa.

ITopsaoOK BbINO/THEHUS 3a/laHUM:
1. BBINOJHUTE 3a/jaHUS.
2. OTBeTUTH HAa KOHTPOJIbHbIE BOTIPOCHI.
3. CpaenaTh BbIBO/I.

3ajaHus
1. Haiitu o01iee pellieHre ypaBHeHUI:
dz dz
—_— _:O-
a) ydx Xdy ’
dz dz
+2y)S2-y =g
0) X y]dx dy °
du, du, du_,

B) X dx dy dz

2. Tloe3n pBWKeTCA MO MPSIMOJIMHEMHOMY y4YacTKy CO CKOpPOCTBIO 72 KM/4. 3a
Kakoe BpeMsi M Ha KaKOM PAaCCTOSIHUM OH Oy/JieT OCTaHOBJIEH TOPMO30M, eC/u
COMPOTHBIIEHUE [BVKEHUIO TT0C/Ie Havasia TopMoXkeHus1 paBHa 0,2 ero Beca.

3. JUck, HayaBIIMIACS BpalllaThCsl C YIJIOBOW CKOPOCThIO 5 00/MUH, uepe3 2 MUH
BpalllaeTcsi CO CKOpocThio 3 00/MuH. Yepe3 Kakoe BpeMsi Toc/jie Hayasa
BpallleHUs CKOpOoCTb OyaeT paBHa 1 00/MUH, ecnM Cuia TpeHUs
MIPOIOPLIMOHA/IbHA CKOPOCTH BpallleHus?

KoHTpo/IbHBIE BOIIPOCHI:
1. Uro Ha3biBaeTcsi guddepeHLMaTbHBIM — YpaBHEHMEM B YaCTHBIX
TPOM3BOJHBIX ?
2. Kak ompezsenuTs nopsifiok guddepeHMaJbHOTO YpaBHEHUS] B YaCTHBIX
IIPOU3BOJHBIX?
3. UTto Ha3bBalwOT pelleHueM Aud@depeHLMalbHOr0 YpaBHEHUS] B YaCTHBIX
IPOM3BOJHBIX ?



Tema: «OrjeHKa pe3y/bTaTOB TECTOBOTO YKCrepuMeHTa 3()PeKTUBHOCTHA pabOTHI
MeXaHW3MOB W 000pYJOBaHUS »KeJie3HOZOPOKHOTO TPAHCIIOpTa IO CpeZACTBaM
oTipefieJieHUs] CXOMMOCTH UHMC/IOBOTO Psifia TT0 MpH3HaKy Jlamambepar.

HEJII)Z HAay4YHUTBCAd HCCIeA0BATh Hd CXOAWMMOCTb UYHMC/IOBbBIE PAABI II0 TIPU3HAKY
,Z[aﬂaM6epa, IIPUMEHATL CTEIlIeHHbIE PAAbl K l'IpI/I6JII/I)KEHHLIM BBEIUMC/IEHUAM

IIpakTHueckoe 3aHsitue Ne 8

3HaueHWH (QYHKLIUM.

OOopyaoBaHue: MHCTPYKLMOHHAS KapTa, KaJbKYJ/IsTOp, TabMila OCHOBHBIX PSiZIOB

MakiopeHa.

ITopsifoK BbINO/THEHMs 3a/JaHUM:

1.
2.
3.

BrInosHUTE 3a1aHuA.
OTBeTUTb Ha KOHTPOJ/IbHBIE BOMIPOCHI.
Cnenatb BBIBOJ,.

3ajaHuna

WccnenoBath psifi Ha CXOAUMOCTh 10 TIpU3Haky [Janambepa:

00

3“
a) n=1 n!’
— 1+n
0 .
) nZ:; 1+n’°
. e x-1"
Havitu 06J'IaCTb CXOUMOCTH pdAAa: Z 3" n.
n=1

Borunciute ¢ TouHocTsro g0 0,001:
a) In0,9;
6) V1,012;
B) sin18’;

1,
F) J‘Sl;lxdx.
0

KoHTpo/IbHBIE BOIIPOCHI:

1.

UTo Ha3bIBaeTCsA UUCI0BbIM PSAJOM?

2. UTo Ha3bIBaeTCs YaCTUYHbIMU CYMMaMHU YMC/IOBOTO psAza?

o kW

Kakou psifi Ha3bIBaeTCsi CXOASIIMMCS, @ KAKOW pacXOsIUMCS?
CdopmynupyiiTe ripu3HaK CXOAMMOCTH YHUCI0BOTO psijia 1o JdanambGepy.

UTo Ha3bIBaeTCs CTeleHHbIM PAAOM?
Uro Ha3biBaeTcs psgoM MaksopeHa?



ITpakTHueckoe 3ansaTve Ne 9
Tema: «PellleHe KOMOWHATOPHBIX 3aflau TP OpTraHU3AUA TeXHUUECKOU
9KCIUTyaTal[ui MallliH U 000pyA0BaHUs Ha >Keie3HOJ0POXKHOM TPaHCIIOPTe».

Ienb: HayuuTCs peliaTh KOMOWHATOPHbBIE 3a/]auU.
O0OopyaoBaHue: UHCTPYKI[MOHHAS KapTa, KalbKYISTOPhI.

ITopsAOK BbINO/THEHUS 3a/JaHUM:
1. BBINOJHUTE 3ajaHUS.
2. OTBeTUTb Ha KOHTPOJIbHbIE BOIIPOCHI.
3. BeiBOg.

3ajaHuna

1. CKOMBKUMU CrIoco0aMyU MOYKHO COCTAaBUThH COCTaB M3 12 BaroHOB Tak, UTOOBI
[iBa Orpe/ie/ileHHbIX BaroHa He OKa3aJviCh psiioM?

2. CTygeHTbl BTOPOro Kypca u3yuaroT 12 gucturyinH. CKOMBKUMH CIIoco0amu
MOKHO COCTaBUTb pacluCcaHUe 3aHSITUM Ha OJWH [leHb Tak, uToObl 3 maphl
ObLM pa3/TUYHLIMU?

3. B rpymme 25 cryzeHTtoB. CKOMBKUMH CIOCO0aMH MOXKHO BbIOpaThb CTapoOCTy
TPYIIIBI U €ro 3aMeCTUTe IS ?

4. lnd 1miepefjauM  aBapUMHBIX CWUTHA/I0B  JIOTOBOPWIWCH  KCIOJIb30BaTh
CrieLjiajbHble LIBeTHble CUTHa/IbHbIe paKeThl, 3allyCKaeMble I10C/Ie0BaTe/IbHO.
OpHa noc/iefoBaTe/IbHOCTh pakeT — OAWH CUTHa/l; B KakOM TOpsiiKe WAYT
[[BeTa — CylLleCcTBeHHO. Kakoe KOJMYeCTBO pas3/MYHBbIX CUCHA/IOB MOXKHO
repezaThb IPU ITIOMOILU 3allyCKa POBHO IIITU TaKUX CUI'HA/IbHBIX pPakeT, eC/id B
3arace MMEIOTCS pakeTbl TPEX pas3/IMUHBIX LBETOB (pakeT KaXKAOro BHJA
HeorpaHUYeHHOe KOJIMYeCTBO, LiBeT pakeT B II0C/Ie0BAaTe/IbHOCTH MOJXKeT
MOBTOPATHCS)?

5. Anekceil cocTaByisieT Tab/WLy KOJOBBIX CJIOB [J/s1 Tepefaud COOOILeHuH,
Ka)KZIoMy COOOIIIeHUI0 COOTBETCTBYeT CBOE KOZioBoe CJioBO. B KauecTBe
KOZIOBbIX C/I0B AJieKCell HCIo/ib3yeT 5-OyKBeHHbIe C/I0Ba, B KOTOPBIX €CTh
To/bKO OYyKBBI M, U, P, npruém 6ykBa M mnosiBiisieTcss poBHO 1 pa3. Kaxzmas u3
APYTUX [OMYCTUMBIX OYKB MOXeT BCTpeuaThCsi B KOJOBOM CjioBe jroboe
KOJINUeCTBO pa3 WM He BCTpeuaTbCsi COBCeM. CKOIBKO pa3/IMUHbIX KOJOBBIX
CJIOB MO>KeT UCMOJIb30BaTh AJieKcen?

KoHTpo/IbHEBIE BONIPOCHI:



Yrto Takoe KOMOMHATOpUKA?

[Hatite onpefienenHure dhakTopuania.

[MepeuricuTe TUILI KOMOMHATOPHBIX COEJUHEHHUH.

Yro Ha3bIiBaeTCsl epecTaHOBKaMU? Kak OHU BBIUMCIISIOTCS.
Uro Ha3biBaeTcsl pa3MmeltieHUssMUA? Kak OHU BBIUMCISIOTCS.
Yro HasbiBaeTcsl coueTaHUsIMU? Kak OHU BBIUMC/ISTFOTCSI.

B uem oT/inume pa3menieHuit OT COUeTaHU?

N Uk wWhN=

IIpakTnueckoe 3ansitue Ne 10
Tema: «PellieHre 3a/jay Ha HaxO)KJeHUe BePOSITHOCTH COOBITHSI TIPU U3yUeHUH U
TJIAHMPOBAHUU TEXHOJIOTUUYECKOTO 1MK/IA SKCTUTyaTallid MallliH ¥ 000pyJ0BaHMUS
X.O. TpaHcriopta. OripefiesieHMe CpeJHEKBaJpaTUYHOM CKOPOCTH [JI1 pacueTa
BeJIMUUHBI BO3BBILLIEHUSI HAPYKHOTO peJibCar.

Ienb: HayuuTCs peruaTh 3a7,a4u M0 TEOPUU BEPOSITHOCTEM.
OOopyaoBaHHe: UHCTPYKI[MOHHAsT KapTa, Ka/IbKY/ISITOPBI

ITopsifoK BbINO/THeHMsI 3a/JaHUM:
1. BBITNO/JIHUTE 3a/IaHUS.
2. OTBeTUTH HAa KOHTPOJIbHBIE BOTIPOCHI.
3. Cpesatb BbIBOJ.

3ajaHuna
1. Bpuraaupy 3apaboTHasi 1ylaTa TepeurcrsieTcss Ha AebGeToByro KapTy. UeTbipe

rocsieiHAe LUPPbI HOMepa KapThl C/lyyaliHble. KakoBa BepOSITHOCTh TOTO, UTO
3TU TIOC/IeJHUE YeThipe LUGPBI WAYT TIOAPSA B TIOpsJKe BO3pacTaHUS,
Harpumep 1234 vnu 34567
2. B pucTraHUMM TIyTH HWMeEeTCS [Ba  yJ/IbTPA3BYKOBBIX JedeKToCKora.

BeposITHOCTh TOTO, UTO TepBbIi U3 HUX He TIOTpedyeT peMoHTa, paBHa 0,8, s
BTODOrO TakKas BepoATHOCTb cocraBiaser 0,92. Hautu BeposiTHOCTH
CJTeYIOIIHX COOBITHIA:

a) OAuH U3 Zie)eKTOCKOTOB He MOoTpebyeT PeMOHTa;

6) xots 6w ofuH U3 AedeKTOCKOIIOB He TIoTpedyeT peMoHTa.

3. B simuke uMmetroTcst 27 aHKepHBIX maib u 15 mmockux mmiaiib. M3 simuyka



BBIHMMAIOT OZIHY 3a ApyTroii 2 1m1aiibel. HaliT BeposiTHOCTB TOTO, UTO:
a) o0e 11aiibbI aHKEPHBIE,;
0) ozxHa 11aiiba aHKepHas, a [pyras - IJI0CKasl.

4. B kaxmou u3 Tpex mnapTuu, cogepxxammx no 60 ckperuviennu KBP-65111,
HMMeIOTCSI COOTBETCTBEHHO OIHO, /IBa U ueTbipe OpaKOBaHHBIX CKpeTlIeHUs.
N3 Kakou MmapTUM Hayraj, WU3BJIEKAlT IO OJHOMY CKpervieHuro. Hautu
BEPOSITHOCTh TOTO, UTO BCE TPU CKPeTIJIeHUsI OKaXKyTCsl OpaKOBaHHBIMM.

5. BepodaTHOCTE TOrO, UTO pacxoj, 37€KTPOSHEPTMM Ha y4yaCTKe B TeueHUe
OJJHAX CYTOK He TIPDEBBICUT YCTaHOBJIeHHOW HOpMbI, paBHa 0,8. Haiitu
BEPOSAITHOCTb TOTO, UTO B Osrkaiiiive 30 CyTOK pacxof, 3/1eKTPOIHepruu B

TeueHue 25 CYTOK He IMPEBLICUT HOPMEI.

KoHTpo/1ILHBIE BOIIPOCHI:
1. Urto Ha3bIBaeTCsi BePOSITHOCTBIO COOBITUS?

2. CdopmynupyiiTe TeopemMy CJIOXKEHHS: a) [I/11 HECOBMECTHBIX COObITHIA; 0)
IUTS IBYX TIPOM3BOJIbHBIX COOBITHIA.

3anuirTe (HGOpMyJTy MOTHOW BEPOSITHOCTH.

Kakast BenuurHa Ha3bIBaeTCsl CJTy4aliHOM?

3anummre hopmyny bepHyu.

S

UTo Ha3bIBaeTCsl 3aKOHOM pacripefie/ieHyst C/TyuyaiHOM Be/TMUUHbI?

ITpakTueckoe 3ansaTue Ne 11
Tema: «PemenHve 3ajau Ha cocTaB/eHUe IIPOM3BO/LCTBEHHOIO I[UlaHa IIpU
TJIAHMPOBAHUM TEXHOJIOTUYECKOTO LIMK/Ia SKCIlyaTallid MallliH U 000pyJ0BaHUS
Ha TPaHCIIOPTe».

Ienb: HayuyuTCs TIPUMEHSITb METO/Ibl UMCJIEHHOTO Au(depeHI[MPOBaHUsS TIpU
pellleHUH 3a/au.

OOopyaoBaHHe: UHCTPYKI[MOHHAST KapTa, Ka/lIbKY/ISITOPBI
ITopsifoK BbINO/IHeHMs 3a/JaHUH:

1. BbINOJHUTE 3ajaHUS.
2. OTBeTUTH HAa KOHTPOJIbHBIE BOTIPOCHI.



3. Cpenartb BBIBOJ,

3ajaHuna
1. Tlo Tabauiie 3HaUeHUN HYHKIUH
x| 2|34
y | 0| 5| 8

CocTas/ieHa Tab/Ml[a KOHEUHBIX pa3HOCTel
x |y |Ay| Ay
2105 -2

3153

4 18
Hatitu npubmkeHHoe 3HaueHUe IMPOU3BOJHON PYHKI[MK B TOuKe X=1,5.

2. MetogoMm  uucieHHOro  AuddepeHLMpPOBaHUSI  HAUTHM  AHA/IMUTUYECKOe
BbIpa)keHHe (PYHKI[MH, 3aJaHHOM Tab/IMUHO

X 2 5 8

v | 1] 2|5

3. Ha ckonbko (mpub/IM3UTEIEHO) W3MEHHTCS CTOPOHA KBajpaTa, eC/id ero
TUIOIIA/b YBEJIUUUTh C 25 M” 710 25,15 M°?

4. BBIYMCIUTH MIPUOIHKEHHO V/28.

KoHTpo/bHBIE BONIPOCHI:
1. 3anummuTe dhopMybl NpUO/IYKeHHOT O nrddepeHLIMPOBaHYS,
OCHOBaHHbIe Ha UHTEPHO/ISILUOHHOU (PopMyiie JlarpaHika.
2. OnuiluTe, Kak OCyllecTBsieTcs rpaduueckoe auddepeHLpOBaHME.

IIpakTrueckoe 3aHsitue Ne 12
Tema: «OmnpepesieHre KOJMUYeCTBA 3/€KTPOSHEPIUM, 3aTPAUeHHOU Ha TATY
M0e3/10B, B 3aBUCUMOCTH OT IUJIaHa M MPOQWIs MyTU TOCPEACTBOM MeTo/a
Oiinepa u pernieHyst 0OLIKHOBEHHBIX UM depeHINabHBIX YPaBHEHU».

Ienb: HayuuTbCs peliaTh AuddepeHiMaabHble YpaBHEHUs], TIPUMEeHSIST MeTO/l
Ouepa.

OOopyaoBaHUe: MHCTPYKLMOHHAS KapTa, KaJbKYJ/ISTOP
ITopsAAOK BbINO/JTHEHUS 3a/JaHUM:

1. BbImoHUTE 3aaHUSA.
2. OTBeTUTH Ha KOHTPOJIbHbIE BOMIPOCHI.



3. CphenaTb BBIBO/I.

3ajaHuna

1. TlycTte mnocnegoBaTe/ibHble 3HaueHUs (YHKLUM, SIBASIOLIENCS pelleHrueM
sagaun Ko st guddepeHijansHOro ypaBHeHus: y'=f(x,y) ¢ HadaabHBIMA
YCJIOBUSIMU Y%= Y0, x=x, HaXOAuTCd  II0 Metony Suepa
Yir=Yithf (x,,y.). HaliTu 3HaueHWe y;, KOTOpOe OIpe/e/seTcs ypaBHEHHeM

2. MarepuanbHasi TOYKa C Maccod m=1 T TMOrpy)aeTcsi B >KHAKOCTh 0e3
Haya/ibHOM CKOpoCcTU. Cua COTMpPOTUBJ/IEHUS >KUJKOCTH TMPOMOPLMOHA/IbHA
CKOPOCTH TIOTPY)KeHUsI v C KO3(hdUIIMEeHTOM TMPOINOPLMOHAIBHOCTU k=4,
HaliTi 3aBUCMMOCTb CKOPOCTU OT BpeMeHU. BbIuMCIUTh 3HaueHWe CKOPOCTU
yepe3 2 MUHYTBI [10C/Ie Havasa Morpy>KeHusl.

3. Haiit ypaBHeHue JBV)KeHUS Te/la U BBIUMC/IUTE 3HaUeHHe ero CKOPOCTH Yepe3
8 C mnowle Havasa [IBWKEHHUs, €I €ro CKOpPOCThb MpPOMNOpPLMOHA/IbHA
MIPOM/JIEHHOMY IyTH U TeJIo NpoxoguT 25 M3a 5 ¢, a 75 M 3a 10 c.

KoHTpo/IbHEBIE BOIIPOCHI:
1. B ueM 3ak/trouaeTcsi yCOBepIlleHCTBOBaHHbBIM MeTo ] Diinepa-Komm?
2. Kakue MeTozpl perienus AuddepeHManbHbIX YpaBHEHUM, KDOME MeTo/a
Oiisiepa U MoaudUKalMi MeTo/ia Jiinepa, CyleCTBYIOT?

KpuTepum oneHKu:
- OIL|eHKa «3auTeHO» BBLICTAB/ISIETCS CTY/IEHTY, eC/ BbiroyiHeHo 70% u Oosee
paboTh;
- OLleHKa «He 3auTeHO» BBICTABJ/ISETCS CTY/AEHTY, eC/Id BBIOJIHEHO MeHee
70% paboThI.



IlepeueHb BONPOCOB K 3a4eTy
no aucoumiuHe «[IpuknagHasa maTeMaTuka»
Pa3zden 1. /TuHetinas asnzebpa
1. OmpepneneHre  KOMIUJIEKCHOTO — uWciaa. ['paduueckoe  m3o0pakeHHe
KOMILJIEKCHBIX UHCe/I.
2. TlpaBusa BbINOMHEHUS] apU(MeTUUeCKUX [JeUCTBUM C KOMILJIEKCHBIMU
yKrC/IaMy B asirebpanueckoii hopmMe (C10)keHre, YMHOYKeHUe, ZieIeHHe).
3. TpuroHomeTpuueckas (popMa KOMIUIEKCHOT'O YMCIIA.
4. [elicTBus Hafl KOMILJIEKCHBIMUA yKnC/IaMU, 3a/lJaHHBIMU B
TPUTOHOMETpUUecKou dhopme.
5. IlokasaTenbHas popMa KoMIieKCHOro urcia. dopmysia Susepa.
Pa3zden 2. OcHO8bl OUCKpemHOll MamemMamuKu
6. MHoxecTBa. [lycToe MHOXeCTBO, TTOJIMHOKECTBA HEKOTOPOTO MHO’KECTBa.
Omnepanmu HaZi MHOXKECTBaMHU.
7. OTHOLIEHUs], UX BU/Ibl U CBOMCTBA. [IluarpamMmma Ouiepa-BeHHa.
8. OcHOBHBIEe TIOHATHSI Teopuu TpadoB: rpad, BepiivHa, pebpo, CTerneHb
BepIIUHBI.
9. Bugsbl rpadoB: nosiHble U HemoyiHble. OpreHTUPOBaHHBIN rpad. CBsi3aHHBIE
rpagsl.
Pazden 3. MamemamuuecKuii aHaau3
10.ITonssTve  mpousBofHOM. ['eomeTpUuecKM U (PU3WYECKUW  CMBICI
TIPOU3BOHON (DYHKIIUU.
11.T1paBuna u GopmMysl AuddepeHIIMPOBaHUS 37IeMeHTapHBIX (PYHKIIUM.
12.HeoripefiesieHHBIN UHTETPaJl U €r0 CBOMCTBA.
13.0OcHoBHBIe (hOpPMYJIBI UHTErPUPOBaHUsA. MHTerprpoBaHue MOJCTaHOBKOW U
T10 YaCTsIM.

14.0npesiesieHHBIN MHTETPaa U ero OCHOBHbIe cBoKMcTBa. Popmysa HeroToHa-

JleitbHuIIa.
15. I'eomeTpuyeckre NpuaI0KeHUs orpee/IeHHOr0 UHTerparsia.
16. ITouarue 0 mvddepeHIMaTEHOM YpaBHEHUU. ITopsimok

avddepeHIMaTEHOTO ypaBHEHMUS.



17.duddepenHiiuanbHble YpaBHeHUs TePBOT0 MOpPsiJKa C pa3/ie/ieHHbBIMU U C
paszessoLMMUCS IlepeMeHHbIMU.

18.JIunelinble aud@epeHIMaTbHbIe YpaBHEHUs I[€pBOr0 mMopsifka. MeTon
bepnysu.

19.Jlunelinble omHOpPOAHBIE AU(depeHIMaTbHbIE YPaBHEHUSI BTOPOTO MOPsiKa
C IOCTOSIHHBIMU K03 duUllieHTaMU.

20. JuddepeHiiranbHble ypaBHEHUS] B UaCTHBIX TTPOU3BOJHBIX.

21.YucnoBbie psiabl. HeobxoauMbiii U [JOCTaTOUHbIE MPU3HAKU CXOAUMOCTHU
psja.

22.Pa3fiokeHre TOAbIHTerpaibHOM (MYHKUMU B psfi. CTemneHHble psiibl
MakiopeHa.

Pa3den 4. OcHo8bl meopuu eposstmHoCcmell U Mamemamu4eckoli Cmamucmuku

23.TToHATe KOMOWHATOpPHOW 3a/jauv. OCHOBHBIE TIOHSATHSI KOMOWHATOPUKHU:
dakTopua, rnepecTaHOBKH, pPa3MelleHusl U COUeTaHUsl.

24.OCHOBHbBIE TIOHATHSI TEOPHUH BEpPOSITHOCTeH: COObITHE, PaBHOBO3MO>KHbBIE
COOBITHSI, COBMECTHbIE U HECOBMECTHbIE COOBITHS, JOCTOBEpHOE COOLITHE,
HEBO3MO)KHOe COOBITHe, TIO/Has CUCTeMa COOBITHM, ITPOTHUBOIIO/IOKHBIE
COOBITHSI.

25.0rmpesiesieHrie BEPOSITHOCTU. Y CJIOBHAas BEPOSATHOCTb.

26.TeopeMbl CIOXKeHUSI UM YMHOXeHUsI BeposTHOCcTed. dopmyna mnoysHOU
BEPOSITHOCTH.

27.®opmyna beprynm. CiydaiiHble BeJIMUMHBI, 3aKOHBI UX pacrpeie/ieHus U
YMCJIOBble XapaKTepUCTUKU. MaTemaThueckoe OXKyuJaHue u JUCIepCus.

Pa3zden 5. OcHogHble Yuc/aeHHble Memoobl

28.IloHdATHME O UYUCJIEHHOM WHTerpupoBaHuu. @opmyJbl  UYKC/IEHHOTO
VHTErpUPOBaHUS: MPSIMOYTOJIbHUKOB, Tparenyii. @opmyna CUMIICOHa.

29.JlousiTve 0 uyucneHHOM JuddepeHIMpPOBaHUU. DOPMY/IbI YUCIEHHOTO
nvddepeHIMpOBaHUS, OCHOBaHHble Ha WHTEPIOJISALMOHHBIX (QopMyJsax
HeroToHa.

30.[ToHsiTHe O uMcCAeHHOM pellleHUM AuddepeHIMaTbHbIX YpaBHeHU. MeTo[,



Oitniepa [/1s1 peltieHust 0ObIKHOBEHHBIX AnddepeHIaibHbIX ypaBHEHUH.

IlepeueHs iuTepaTypbl
AJIA IO/ITOTOBKH K 3a4éTy

OcCHOBHBIE HCTOUHUKH:

1. Makapos, C. W., Beiclllag MaTeMaTHKa: MaTeMaTUYeCKUM aHaIu3 U JIMHeUHast
airebpa : yue6Hoe mocobue / C. V1. MakapoB. — Mocksa : KHoPyc, 2024, —
320 c. — ISBN 978-5-406-13446-7. — URL: https://book.ru/book/954837 —
TeKCT : 37IeKTPOHHBIM.

JlonoHUTe/IbHbIEe HCTOUHUKH

1. bmunoBa, C.II. Maremaruka. [IpakTUKyM [/ CTyZE€HTOB TeXHUYEeCKUX

cnetmanbHocTeld / C. I1. BimHoBa. — 2-e u3f., crep. — CaHkt-IleTepOypr:
Jlanb, 2023. — 196 c¢. — ISBN 978-5-507-45891-2. — Tekcr :
9/IEKTPOHHBIM // JlaHb : 37eKTpoHHO-OMbOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/291170. — Pexum jgoctyma: [asi aBTOPU3.
M0/Ib30BaTe/Iei.

2. [Jemugosuu, B. TI. [InddepeHiyanbHble ypaBHeHUs : ydyeOHOe mocobue s
By30B / b. II. lemuzgoBuy, B. II. MozgeHoB. — 6-e uspg., crep. — CaHKT-

[Metepbypr : Jlanb, 2022. — 280 c. — ISBN 978-5-8114-9441-5. — TekcT :

3/IeKTPOHHBIM // JlaHb : 3/IeKTpOHHO-OMOMMoTeuHass cuctemMa. — URL:
https://e.lanbook.com/book/195426. — Pexum pgocTyna: [Jasi aBTOpU3.
MOJ/Ib30BaTeJIe.

3. [O3w0b6a, T. C., MaTtemartuka. I[Ipaktukym : yuebHoe mocobue / T. C. [3t06a. —
Mocksa : Pycaiinc, 2023. — 202 c. — ISBN 978-5-466-03198-0. — URL:
https://book.ru/book/949694. — TeKcCT : 3/1eKTPOHHBIN.

4. 3enkoB, A. B. UwncieHHbie meTombl : yuebGHOe rocobwe / A. B. 3eHKOB ;
HayuHbIi pemakTop B. B. ITnemes. — Exarepunbypr : Yp®Y, 2020. — 124 c.
— ISBN 978-5-7996-1781-3. — TeKCT : 3/IeKTpOHHbIM // JIaHb : 3/IeKTPOHHO-



bubmioreunass cucrema. — URL: https://e.Janbook.com/book/98347. —
PexxuMm fioctyna: Ajig aBTOPU3. MOJIb30BaTeIe.

Ceppix, W. FO. [TuckpetHass MaTeMaTHKa : yue6Hoe rocobue / 1. FO. Ceppix,
FO. B. I'pebenmnmkoB. — Mocksa : KnoPyc, 2021. — 329 c. — ISBN 978-5-
406-05751-3. — URL: https://book.ru/book/938234. — TekcT : 371eKTPOHHBIMN.



KpuTepum onjeHKu:

OueHKa «5» BbICTaB/ISIeTCS, €C/TM 00yUaroIuiics:

TOJTHO PacCKphbLl CO/iep>KaHWe Marepwasa B oObeme, TpeAyCMOTPEHHOM
TIPOrpaMMOU [TUCLIUTI/TUHBI;

W3JI0)KW/T MaTepuas TPaMOTHBIM $I3bIKOM B OIpe/leJIeHHOW JIOThYeCKOM
M0C/Ie[0BaTeIbHOCTHA, TOYHO MCITI0/Ib3Ys] MaTeMaTH4YeCKyH) TePMHHOJIOTHIO
Y CUMBOJIUKY;

TIPaBU/ILHO BBITIO/THWI PUCYHKH, 4YepTeXku, rpaduku, COIMyTCTBYHOIIUe
OTBETY;

MoKaszajl YyMeHWe W/UIKOCTPUPOBATh TeopeTUUecKre T0JI0OKeHUs] KOHK-
PETHBIMU TIPUMePaMH, NMPUMEHSATb UX B HOBOW CHUTYyal[uu MPU BbIIIOJIHEHUU
TPaKTUYeCKOro 3a/laHusl;

TIPOJIEMOHCTPUPOBAZ  YCBOeHWe paHee U3yUeHHbIX COMYTCTBYIOLIUX
BOIPOCOB, C()OPMUPOBAHHOCTb W YCTOMUYMBOCTH HCIO/b3yeMbIX TPU OT-
paboTKe yMeHUH 1 HaBBIKOB;

OTBeYasl CaMOCTOsITe/IbHO 0e3 HaBOZSIIUX BOMPOCOB. BO3MOXKHBI 0JjHa-/Be
HETOUHOCTH TIPU OCBeIL|eHUH BTOPOCTENeHHbIX BOIIPOCOB UM B BbIK/IA/IKaX,

KOTOpbIE CTYZI€HT JIETKO HUCIIPABUJI 10 3dME€UdHHWIO 3K3dMe€HdTOpd.

OtleHKa «4» BbICTaB/IsIeTCsl 00yUaroleMycsi, eC/ii OH y/IOB/IeTBOPSieT B OCHOBHOM

TpeGOBaHUSIM Ha OLIeHKY «5», HO TIpH 9TOM UMeeT OZIH 13 HeJJ0OCTaTKOB:

B H3J/IOKEHHWHN [AOITYyIEHbI HeOoJIbIINe HpO6€JILI, He MHCKa3uBIINe Mad-
TEMdATHUYECKOE COAEePKdHUE OTBETA,

AONylleHbl OAWH-ABd HeA04YeTa IIPM OCBEIeHHMH OCHOBHOI'O CO/ep>XKaHHuA
0TBETAa, UCIIPpdBJ/IEHHLIE I10 3dMeYaHHIO;

AOINYIEHBI olmMbKka wau Oosee ABYX HEAOUYETOB IIpU OCBEIEHUMHU BTO-
POCTEIeHHBIX BOIIPDOCOB W/IM B BbIK/IdJKdX, JIEFCKO HWCIIpAB/IEHHbIe 110

3dMeUaHHIO.

OueHKa «3» CTaBUTCS B CIeAYIOLIUX CIydasix:

HEero/IHO W/IKM HEeIloC/1e40BdTe/IbHO PACKPBITO COAEp>XdHHME MdaTepudJd, HO

TIoKa3aHo 00lijee TOHMMaHKe BOMPOCa;



WMeUCh 3aTPYJHEeHWs WM JOIyIleHbl OMUOKA B OTpe/ie/ieHUH TIOHSITHH,
WCII0/Ib30BaHUM MaTeMaTUueCKOW TEepMUHOJIOTHH, YepTe)Kax, BbIK/IaJKaXx,
VICTIPaB/IeHHbIE TT0C/Ie HECKOJIbKMX HaBOJSALMX BOIPOCOB;

CTY[IeHT He CIIpaBWICS C MNpPHMeHeHWeM TeOpUM B HOBOM CUTyaLMd IIpU
BBITIOJTHEHUU TIPAKTUYeCKOT0 3a/laHvsl, HO BBITIOJIHUI 3aflaHust 00s-
3aTeJIbHOTO YPOBHS C/IO’KHOCTH M0 [JaHHOU TeME;

IIpU  3HAaHUM TEOPeTUUeCKOro Marepuasa BbISIBIeHa HeJ0CTaTOYHas

chOpMUPOBAHHOCTh OCHOBHBIX YMEHUW U HAaBbIKOB.

OreHKa «2» CTaBUTCA B C/IeAYIOIIUX CAyvasix:

He pacKpbITO OCHOBHOe Co/iep)kaHue yueOHOro Marepuarna;

oOHapy)XeHO He3HaHWe WIA HeNOHWMaHWe CTYy/JeHTOM OoJibllied Win
HanOoJiee BayKHOM YacTU yueOGHOTO MaTepuana;

JOIyIeHbl OIMMOKK B OMpeje/eHWd TIOHATHM, TP  KCITO/Ib30BaHUU
MaTeMaTUUeCKOW TePMUHOJIOTWU, B PUCYHKAaX, YepTe)kax WM rpadHKax, B
BBIK/IaZIKaX, KOTOPble He WCIIPaB/IeHbl TOC/Ae HEeCKOJIbKUX HaBO/SIINX

BOTIPOCOB.
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