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@®oHJ  OLEHOYHBIX  CpeACTB  pa3zpabotan Ha  ocHoBe  DenepanbHOro
roCy/IapCTBEHHOI'O0 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro MnpodeccrnoHalIbHOTO
oOpazoBanus no cnenuanbHocTh 23.02.08 CTpouTenbCTBO KEIE3HBIX JOPOT, My Th
u nyteBoe xo3sicTBo (ba3zoBas moaroroBka cpeaHero MNpodhecCHOHAIbLHOrO
o0pa3zoBaHusl), MPOTpaMMbl Y4EOHOUN AUCIUIUIUHEI [Ipukiaounas mamemamuxa



Conep:xanue

1. [TaciopT oH1a OIIEHOYHBIX CPEACTB.
2. Pe3ynbTaThl OCBOCHHS YUEOHOU JTUCHUILIMHBI, OAJIEKAIINE MPOBEPKE.
3. Ouenka ocBOEHUs yueOHON AUCIUILINHBL:

3.1. ®@opMbl U METO/IbI OLICHUBAHUA.

3.2. Koauduxatop OLIEHOUYHBIX CPEJICTB.

4, 3aﬂaHI/I$I JJIA OOUCHKHN OCBOCHUA JUCHHUITIIMHBI.



l'[acnopT KOMILIICKTA KOHTPOJIbHO-OLICHOYHbBIX CPEACTB

B pesynbrate ocBOeHUs y4eOHON JHUCHUILTAHBI

Ilpuknaonas mamemamuka

oOyyaromuiicss aomkeH oOnanate npeaycmorpeHHbiMu PI'OC mo crnenuanbHOCTH

23.02.08 Cmpoumenbcmeo xcene3Hvlx 00poe, Nyms u nymesoe xossucmeo (bazoswii

ypoeenb nod2omogku onsa cneyuanvrocmu CIIO) cneaytomuMu 3HAaHUSIMUA, YMEHUSIMH,

KOTOpbIe POpMUPYIOT 001IME U TPOHECCUOHATIBHBIE KOMIIETEHIINH:

Kox OK

3HATH

OK 01. Beibupats criocoObl
pelIeHus 3a1a4
npodecCHOHATEHOM
JeSITeTbHOCTH
MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

YMmethb
- ONpEeneNsiTh JTambl PEIICHUS
3a]a4H, COCTAaBJIATh ILIaH
JefcTBYS, peaTn30BbIBATh

COCTaBJICHHBIN TUIAH, OMPENeisTh
HEO0OXOAMMBIE PECYPCHI;

- BBISABJIATH U 9PHEKTHBHO UCKATH
nH(popmaIuo, He0OOXOIUMYIO TS

- CTPYKTypa TUTaHA I PEUICHUS
3a7a4, AJITOPUTMbI BBITTOJHCHHUS
paboTr B TpodeCCUOHATLHOW U
CMEXHBIX 00/1aCTIX;
- OCHOBHEIE HMCTOYHHUKHU
uHGOpMAIMK W Pecypechl  JUIs
perieHus 3a1a4d u/uiam npoosieM B

HCKYCCTBCHHBIX

COOPYKEHHI

perieHus 3a/1a4n u/unyu | npogeCcCuoOHAITBHOM n/unm
po0OsIeMbl COLIMAJIbHOM KOHTEKCTE
OK 02. Hcnonp3oBaTh - OLEHUBATh  MPAKTUYECKYIO | - IIPUEMBl CTPYKTYPHUPOBAHUS
COBPEMEHHBIE CPE/ICTBA 3HaYUMOCTh PE3yJIbTaTOB MOKCKA; | HHGOPMAIUY;
IIOMCKA, aHaJIn3a U - OIpenenATh 3aJauu JUIsl IIOUCKa | - ¢dopmar oopmrenus
HMHTEPIIPETAINH uHbOopMaIuy, TUTAHUPOBAThH | PE3yJIHTaTOB MoucKa
uHpOpMaLNH, 1 nmporecc  TOWCKa,  BBIOMpATh | MHPOPMALIUU
nH(pOpMaIMOHHBIE HEOOXOINMBIE ACTOYHUKU
TEXHOJIOTUH TSI uHpOpMAITUH
BBITIOJIHEHUS 3a/1a4
po¢eCCuOHAITBHON
JeSITENIbHOCTH
[IK 4.1. [TnanupoBaTh YMeTh  BBINOJHATH  JIMHEHHBIE | 3HATh OMNPENCICHUE MaTpHUIbl U
paboTy CTPYKTYPHOTO omepanuyd  HaJX  MaTpullaMu, | CBOICTBa oreparuii HaJ
MoIpa3IeNieHus IpH BBIUUCTIATH OMPENENIUTENN 2-TO U | MAaTPULIAMU; 4TO Takoe
TEXHUYECKOMN 3-r0  TOpSAAKOB,  NPUMEHSTH | ONPEAETUTENb KBaJIpaTHOMN
JKCIUTyaTaIuH, TeopeMy 0 pa3IoKEHUM | MaTPULILL M €ro  CBOMCTBA,
00CITyKUBAaHUU U PEMOHTE OTIpEACNIUTENsI, HAXOAUTh IO | OHITHE MUHOpa u
KEJE3HOJOPOKHOTO Iy TH, aJIrOpUTMy OOpaTHYIO MaTpPUILY. anreOpanyeckoro  JOMOJHEHHUS;

NOHSATHE OOpaTHOW MaTpUIBl |
QITOPUTM OOpAIIEHUSI MATPHIL.

dopmoii aTTecTanuy 1Mo yueOHOW TUCIUTITNHE SBIISETCS 3a4€T C OIICHKOM.




2. Pe3yabTaTrhl 0CBOEHHS YUeOHOI JUCHHUILUIMHBI, MOAJIeKalIUe IPOBEPKe
2.1. B pesynpraTe arTecTaliMM MO YYEOHOW JTUCHUIUIMHE OCYIIECTBIISIETCS
KOMIUIEKCHAsl MpPOBEpPKa CHEAYIOIIMX YMEHUW W 3HAHUW, a TaKXke JIWHAMUKA

dbopmupoBaHUs 00MKX U MPO(HECCHOHATHFHBIX KOMITCTCHITHIA:

IMoka3aTesu OeHKH DopMbI KOHTPOJIS U
Pe3yabTaThl 00y4eHust
pe3yJabTaToB OlleHUBAHUS

3Haer: - 00yJarOIIHIACs DKCnepTHOE HAOII0ACHUE
OCHOBHBIE MaTEMAaTUYECKHE BOCTIPOM3BOJANT U OOBSICHSIET | BHITIOTHEHHUSI MPAKTUICCKUX
METO/Ibl PEIICHUS TPUKIIATHBIX OCHOBHBIE MTOHATHS U pabor
3aj1a4 B 00J1aCTH METO/bl MaTEMaTU4YEeCKO- OneHKa BBHIMTOTHCHUS
npodeccuoHaIbHOU JIOTUYECKOI0 CHHTE3a U aHa- | MPaKTUYEeCKUX paboT
NeSITebHOCTH; JM3a JJOTHYECKUX YCTPOKCTB, | [IpoBepouHbie paboTh
OCHOBHBI€ MTOHSTHS U METOJIbI TUCKPETHON MaTeMaTUuKH, pelieHus 3aaau
JMHEWHON anreOpsl; TEOPUHU BEPOSITHOCTH U VY cTHBIE ONTPOCHI
OCHOBHBI€ MMOHSTHS U METOJIbI MaTeMaTH4eCKOn Onenka pemeHus
MaTeMaTHYECKOTO aHAJIN3A; CTaTUCTHKHU: KaueCTBEHHBIX, PACUCTHBIX,
OCHOBBI Ju((PepeHIIHATEHOTO npo¢eCCHOHAITBHO-
WCYUHUCIICHUS; - oOyuaronmiics OpPHEHTUPOBAHHBIX 33734
OCHOBHBI€ MTOHSATHS U METOJIbI CaMOCTOSITENIbHO BbIOMpaeT | BuimomHeHune TUIIOBBIX
TEOPHH KOMILUICKCHBIX YHCET,; HE00XOIMMBbIE MaTeMaTH- 3aJjaHuil
OCHOBBI MHTETPaJIbHOIO YECKUE METObI AJIsi
WCUUCIICHUS; peleHus
OCHOBHBI€ MTOHSTHS U METO/IbI npodecCuoHaTbHBIX 3aa4;
TEOPHH BEPOSTHOCTEH U - IPaBWJIBHO PEIIAeT MPUK-
MaTeMaTHUYeCKO CTaTUCTUKU; JIa/IHbIE 33/1a4U METOAOM
OCHOBHBIC MTOHATHSI TUCKPETHOW | KOMIUIEKCHBIX YUCEI
MaTeMaTHKHU;
OCHOBHBIE YHCIICHHBIE METO/IBI:
yucieHHoe audQepeHnpoBanue,
WHTETPUPOBAHUE, YHCIICHHOE
pelieHre 0ObIKHOBEHHBIX
mudQepeHInanbHbIX YpaBHEHUH
YmMmeer:
pelaTh NpUKIaIHbIC 3a/1a4H B
obiactu mpodecCHuoHaATBLHOMI
JIeSITeNIbHOCTH




3. OueHka 0cBOE€HUSA YUeOHOH AU CIUIIIUHBI:

3.1. @opMbI U METOIBI KOHTPOJIS.

[IpenMeToM OIIEHKH CIy’KaT yYMEHHSI M 3HaHus, npeaycmorpeHHeie ®I'OC no
muctutuinae [Ipuxknaonas mamemamuxa, HanpaBieHHbIe HA (GOPMHUPOBAHKUE OOUTUX U
npo(ecCHOHaNBHBIX KOMIIETCHIIUMA, a TaKXe JUYHOCTHBIX PE3yJbTaTOB B pPaMKax
MPOrPAMMBI BOCIIUTAHMUSL.



KonTposb 1 oneHka ocBoeHus1 yueOHOH TUCHHILJIMHBI 10 TeMaM (pa3aesiam)

@opMBbI U METO/IbI KOHTPOJIA

Texkyuuii KOHTPOJIb

Py0eskHbIii KOHTPOJIb

HpOMe)KyTO'{Haﬂ aTTeCTalus

Jaement Y11 Dopmbl IIpoBepsiembie Dopmbl IIpoBepsiembie ®opma ITpoBepsiemble
KOHTPOJISA OK,IIK, VY, 3, JIP KOHTPOJISA OK,IIK, VY, 3, JIP KOHTPOJIA OK,IIK, VY, 3, JIP

CpP OK 01, OK 02,
BBeaenue JIP 2. JIP 30
Pasnen 1. Jluueiinas an- YO, CP, 113 OK 01, OK 02, 30 OK 01, OK 02,
rebpa JIP 2, JIP 4, JIP 23, JIP 2, JIP 4, JIP 23,

JIP 30 JIP 30
Pa3nen 2. OCHOBBI JUCK- 30 OK 02, I1K4.1, JIP 2
peTHOI MaTeMaTUKHU JIP 4, JIP23, JIP 30
Tema 2.1. Teopus MHO- YO, CP, P33, T, OK 02, TIK 4.1,
KECTE 113 JIP 2, JIP 4, JIP 23,
JIP 30
Pa3nen 3. Maremaruuec- 30 OK 01, JIP 2, JIP 4,
KUM aHaIu3 JIP 23, JIP30
Tema 3.1. Juddepen- | YO, CP, M/, P33 OK 01, OK 02,
IMAbHOE M HMHTErpajib- JIP 2, JIP 23, JIP30
HOE MCYHCIICHUE
Tema 3.2. OOBIKHOBEH- YO, CP, II3 OK 01, JIP 2, JIP 4,
Hble MU depeHnnanpHbe JIP 23, JIP 30
YpaBHEHUS
Tema 3.3. luddepenu- YO, CP OK 01, JIP 23,
albHBIE YpaBHEHUS B JIP 30
YACTHBIX IMPOU3BOJIHBIX
Tema 3.4. Psir YO, CP, 113, T OK 02, JIP 4, KP Ne 1 OK 02, JIP 2, JIP 4,
JIP23, JIP30 JIP 23, JIP30

Pa3znen 4. OcHOBBI T€O- 30 OK 01, OK 02,

pUH  BEpPOSITHOCTEH W

JIP 4, JIP 23, JIP 30




MaTEMATHUYECKOM CTaTHUC-
THKHU

Tema 4.1. Teopus Bepo- v0,CM, 113 OK 01, OK 02,
SITHOCTEH JIP 4, JIP 23,
JIP 30
Pa3nen 5. OCHOBHBIC 30 OK 01, OK 02,
YUCJICHHBIE METOIBI JIP 2, JIP 4, JIP 23,
JIP 30
Tema 5.1. Yucnennoe YO, CM, I13 OK 01, JIP 2, JIP 4,
nuddepeHIpoBanme JIP 23, JIP 30
Tema 5.2. YucmenHoe YO, CM, 113 OK 02, JIP 2, JIP 4,
perieHre OOBIKHOBEHHBIX JIP 23, JIP 30
g hepeHIaTbHBIX
yYpaBHEHUNU
Tema 5.3. Ywuciernnoe YO OK 02, JIP 2, JIP 4,

UHTEIPUPOBAaHUE

JIP 23, JIP 30




Koaugukarop ouieHOYHBIX CPeACTB

OyHKIMOHAIBHBIN ITPU3HAK
OLIEHOYHOT'0 CPE/ICTBA (TUI
KOHTPOJIBHOTO 3a/1aHus)

Kon ouenounoro cpencraa

Y cTHBIN onpoc YO
BX0/1HOM KOHTPOJIb BK
IIpakTrueckoe 3anstue Ne n I13 Ne n
KonTponbsHas pab6ora Ne n KP Ne n
TectupoBaHue T
MareMaTu4ecKui JUKTaHT M1
3amanus 1 caMocToATenbHo padoTsl | CP

- pedepar;

- TOKJIaJ;

- cooO11eHue;

- OCCE.
PasHoypoBHeBble 3amaun U 3ananus | P33
(pacuétHble, rpaduyueckue)
Paboyas TeTpaan PT
[IpoekT I1
JlenoBas urpa AN
Keiic-3agaua K3
3a4ér 3
3a4€T C OLIEHKOMN 30
JlnbdepenniupoBaHHbIif 3a4€T 3
DK3aMeH c)




JIncr coryracopanus
Hononuenus n usmeHenust k komriekty @OC Ha yueOHbIN To1

JlonosmHenuss u m3MeHeHus Kk komiuiekty @OC Ha y4eOHbII roj 1o
JTVCLHUATUINHE

B xommiekt @OC BHECEHBI CAEIYIOMINE U3MEHEHUS

Hononuenusi u usMeHenus: B komiuiekte @OC oOcyxnenbl Ha 3aceganuu 1K

« » 20 r. (mpoToKoa Ne ).
[Ipencenatens [IK / /




3anamm AJI OICHKHU OCBOCHUSA NJUCHUIIJINHbBI

TeMbI COOOLIICHU T
1. ITpukinagHOE M TEOPETUUECKOE HAIIPaBJICHUE B Pa3BUTUN MaTEMATHKH.
2. Touku 3peHHUs HA MPUKITATHYIO MATEMATHUKY .

3. I'padbl. PemieHne npakTUyecKux 3ajad ¢ UCIOJIb30BaHUEM TpadoB.

Kpurepuu ouenku:

— OLIGHKa «OTJIMYHO» BBICTABJSIETCSI CTYIEHTY, €CIH COJAEpKaHHE pabOThI
IOJJHOCTBIO  COOTBETCTBYET TeMeE; (PaKTHUECKHE OLIMOKHM OTCYTCTBYIOT;
COJIEp)KaHUE H3JI0KEHHOTO IOCJIEA0BATENbHO; padoTa OTIMYAETCS OOraTCTBOM
CIIOBapsi, TOYHOCTHIO CIIOBOYIOTPEOJIEHHUS; JTOCTUTHYTO CMBICIOBOE E€IHMHCTBO
TEKCTa, WJUIIOCTPALMA, JOMOJIHUTENbHOIO Marepuana. B pabore pomymien 1
HEJ0YET B coiepkaHuu; 1-2 peueBblx HeloveTa;l rpamMmmaTuyeckas omuoKa;

— OLIEHKA «XOpOIIO», €CIHU COJepKaHue pabOThl B OCHOBHOM COOTBETCTBYET TEME
(MMEIOTCST HE3HAUYUTENIbHbIE OTKJIOHEHHS OT TEMbl); HMEIOTCS €IUHUYHBIC
(dakTUyecKue  HETOYHOCTH;  HUMEIOTCS  HE3HAuWTEeNbHbIE  HapyIIECHUS
IIOCJIEIOBAaTEIBHOCTY B H3JIOKEHUM  MBICIEH;  UMEIOTCS  OTHCJIbHBIC
HEMPUHIMIUAIbHbIE OIIMOKHA B oopMieHrr padoTel. B pabore momyckaercsa He
OoJiee 2-X HEIOUETOB B COJEpKaHUM, HE Oosiee 3-4 peueBbIX HET0UYETOB, HE OoJiee
2-X TpaMMaTUYECKHUX OIIHOOK;

— OLICHKa «YJOBJICTBOPUTEIBHO», €CId B pPabOTe [OMYIIEHbl CYIIECTBEHHbIE
OTKJIOHEHHsI OT TeMbl;, paboTa JOCTOBEpPHA B TIJIABHOM, HO B HEH HMEIOTCS
OTJIeJIbHBIE HApYIICHUS MOCJIEI0BATEILHOCTH U3JI0KEHUS; 0popMIIeHUE PadbOThI
HE aKKypaTHO€, €CTb IMPETeH3UH K COOJIOJIEHUI0O HOPM M  IpaBHI
Ooubmuorpaduyeckoro u WUTIOCTpaTuBHOTO oopmieHus. B padote gomyckaercs
He Oosee 4-X HEOOYETOB B COJEPKAHMM, 5 pEYEeBBIX HEAOYETOB, 4
rpaMMaTHYECKUX OMINOKHU;

— OILICHKA «HEYIOBJIETBOPUTEIBHOY, €CIIH pad0Ta HE COOTBETCTBYET TEME; TOMYILEHO

MHOTO (paKTUYECKHX OIIMOOK; HapylleHa IOCJIEeI0BATEIbHOCTh H3JI0XKEHUS BO



BCEX YaCTSIX pabOThI; OTCYTCTBYET CBS3b MEXKIY HUMH; pab0Ta HE COOTBETCTBYET
IUIaHy; KpaitHe Oe/ieH CJI0Baphb; HAPYIICHO CTUIIEBOE €AMHCTBO TEKCTA; OTMEUEHBI
Cepbe3HbI€ MPETEH3MH K KadecTBy odopmieHus pabotel. JlomymeHo ao 7

PEUYEBBIX U JI0 7 TPAMMATHYECKUX OITHOKH.



KoMiiekT 3ajanui 1J11 MATEMAaTHYECKOI0 JUKTAHTa
Pa3zoen 3. Mamemamuueckuil anaius
Tema 1.3. luppepenyuanvnoe u unmezpaivroe ucuucienue

Matematuueckuid TukTanT Ne 1 o teme: «IIponsBoaHas GyHKIIN»

— IlpousBoiHas YaCTHOTO;
— IlpousBoaHas nuHeHON QyHKIMU y=kx+b;
— IIpousBogHas y=x".

5

— IlpousBoanas y=C.

_ .6 3. x
— IIpousBoguas Y =X +3Xx +e

Kpurepuu oueHku:

OIICHKAa «OTJIMYHO» BBICTABISETCS CTYJICHTY 3a TMSATh MPaBUILHO

HaNMCaHHBIX (HOpMyT;

— OIIEHKa «XOpOINO» BBICTABIACTCA CTYAEHTY 3a YeThIpe MPABHIBHO
HaIMCaHHBIX (POpMyII;

— OIIEHKa «yJOBJICTBOPUTEIHHOY» BBICTABIISACTCS CTYJEHTY 3a TPH MPABHIBHO
HAIMCAaHHBIX (POPMYIIHI;

— OIICHKa «HEYJOBJIETBOPUTEIILHO» BBICTABIACTCA CTYICHTY 3a MEHEE Tpex

HaMUCaHHBIX PopMyI.

Maremarudeckuit quktanT Ne 2 1o Teme: «HeomnpeneneHHbiii HHTErpan
f xX"dx;
f cos xdx;
. X
f e dx

dx
Cos’x -
4, ;

e




6. fﬁlﬁdx;

7 fcos7xdx;
2
2 _ldx.
g v x+1

Kpurepuu ouenku:
— OIIEHKAa «OTJIMYHO» BBICTABIISIETCS CTYACHTY 3a 8 MPABHIBHO HAMMCAHHBIX

(opmyu;

— OICHKa ((XOpOHIO» BBICTABIIACTCA CTy,HeHTy 3a 6—7 HpaBI/IJ'IBHO HaIITUCAHHBIX
(opmyu;

— OLIEHKAa «yJOBJIETBOPUTEIBHO» BBICTABISETCA CTYAEHTY 3a 4-5 IMpaBWIBHO
HAIMCAaHHBIX (HOPMYIIBI;

— OHNCHKa <«HCYOOBJICTBOPUTCIIBHO» BBICTABIICTCA CTYICHTY 3a MCHCC 4-X

HaIMCaHHBIX (POpMYIL.



KoMIjieKT TeCcTOBBIX 3aJaHUH

Pazoen 1. J/luneiinan anzeopa
Tecm no meme «Komnnexcnvie uuciay
1. CxosbKko pOopM 3amucH UMEET KOMIUIEKCHOE YucIo (K. 1.)?
a) 1
0)2
B) 3
r)4
2. Uto npencraBisieT coO0M 4yucio 17?
a) YMCJI0, KBaAPATHBIN KOPEHb U3 KOTOPOTO paBeH -1
0) ymucIo, KBaJpaT KOTOPOTO paBeH -1
B) YMCJIO, KBAJpaTHbII KOPEHb U3 KOTOPOro paBeH |
I') 9YUCJI0, KBaIpaT KOTOPOIo paBeH |
3. ®opmyny MyaBpa MOKHO IIPUMEHSITH, €CJIH K. Y. 3aIIACAHO:
a) B TIOKa3aTeabHOI (hopme
0) HarnsgHoOM hopme
B) TPUTOHOMETPUUECKOI hopme
r) anredpandeckoi popme
4. ®opmyny Dinepa MOKHO MPUMEHSATh, €CIIU K. Y. 3alMCaHO:
a) B TIOKa3aTeIbHOM hopme
0) HarysiHOM hopme
B) TPUTOHOMETPUUECKOI hopme
r) anrebpandeckoit hopme
5. Kak Ha KOOpAMHATHOM MJIOCKOCTH U300paxaeTcs K. 4.?
a) B BUJIC OTpe3Ka
0) TOYKOI UK PAINYC-BEKTOPOM
B) TUIOCKOW F€OMETpUYECKO QUrypoit
) B BUJIE Kpyra
6. BeibepuTe U3 npeasioKeHHbIX YHCEN YUCTO MHUMOE:

a)z=5-31



0)z="751
B)z =232
r)z=0
7. Beraucaure cymmy uncen z, =7 +2iu z, =3 + 7t
a) 10 + 91
0) 4- 51
B) 10 — 51
r)4 + 51
8. Kak BeIrnsiguT TpuroHoMerpudeckas popma uncna z =3 + 4i?
a) 3TO paguyc-BEKTOP
0) z=5(0,6 + 0,81)
B) z = 3-4i
') 3TO TOYKa Ha KOOPJUHATHOM TIJIOCKOCTH
9. B xakoe MHOKECTBO BXOJIAT uncia 5; 3 - 61; 2, 7; 21?
a) eWCTBUTEIILHBIE YHCIia
0) paloHaIbHbBIE YUCIIa
B) KOMIUIEKCHBIE YUCTIa
I') UppallMOHAJILHBIC YUCIa
10. KTo BBEN Ha3BaHME «MHUMBIE YHCIIA»?
a) Jlexapt
0) Apran
B) Dilnep
r) Kapnan

Pazoen 2. Ocnogvt OucKkpemuoii Mamemamurku
Tecm no meme «Mnoowcecmeay

1. Onpenenuth, Kakoe M3 MHOXKECTB SIBJISAECTCS TOJIMHOXECTBOM (BKIIOUEHO 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 u3 MHOXecTB onpenensieTAUB , ecnmu A={1, 2, 3,4, 5}, B={3,4,5,6, 7}?
a. {1,4,5}
0. {1,2,3,4,5}
B. {1,2,3,4,5,6,7}
r. {1,2,3,4,6,7}
3. Kakoe u3 mHoxecTB onpenensietTANB, ecniu A = {1, 3,5, 7, 9}, B={1, 2, 3, 4}?

a. {1,3,5,7
6. 11,2,3,4,5,7,9)
B. {I,3}
r. {1,2,3,4}
4. Ha xakoMm pHCyHKe H300pakeHo 00beTMHEHuE MHOXKeCTB A 1 B?
a) 6) B)

W) B A
5. Jamer wMuoxectBa: A={10}, B={10,15}, C={5,10,15}, D={5,10,15.20}.
[TocTaBbTe BMECTO ... 3HAK BKJIIOUEHHUS (D WU C) TaK, YTOOBI MOJYyYHIIOCH BEPHOE
YTBEPKJICHUE

a. A.. D

0. A..

B. C..

r. C...B
6. daubl Tpu MmHOkecTBa A={1,2,3,...,37}, B={2,4,6,8,...}, C={4,8,12,16,...}. Kakoe
YTBEPKIAEHNE BEPHO?

a. AcB

6. BcC

B. CcA

r. CcB
7. daubl Tpu MmHOkecTBa A={2,3,8}, B={2,3,8,11}, C={5,11}. Halinure

a. AUB=

0. AUC=

B. CUB=
8. lansl Tpu MHOXKecTBa A={a,b,c,d}, B={c,d,e.f}, C={c,e,g,k}. Haitnure (AUB)UC

Pa3zoen 3. Mamemamuueckun ananus

Lim 1-2x*+3x

1. 3Hauenue npegena x> 4— 3x+x’ PaBHO:
> oo
> 0



-lkli—\

>
> -
i (282341

2. 3nauenue npegena x>-2  4=X°  papno:
1
> 4
1
> 4
> O
> oo
3. HpOI/IBBOI[HaH q)YHKHI/II/Iy x*-e" UMEET BUI;

> Y= =2 x-e"+x*-e"

> Yy =2x-e"
> y=2x-e"—x"e"

» y=2x+e’
4. Hp0’1/13130z[Ha>1 byHKIIMHA y= sin8x MMEET BUJL:
» y =8cos8x
> y'=851n8x
> Ay':—8cos8x
> Yy =cos8x
5. Bropas npou3sBoaHast Y (x) byuknuny =x"—3x+1 UMEEeT BUJL:
> Y( )=3
>y (x)=2
>y (x)=0
> ¥ (x)=1

2
6. Yri10BO# KO3 buIMEnT KacaTenbHoii K rpaduky Gynkuun Y =X +2X—4 5

x,=—1 )
TOuke ~ 0 paBeEH:

> 3
> 0
> 2
> -4

7. MHOXeCTBO BCeX MepBOOOPa3HbIX PYHKIUU Y= 2X MMEET BUJ
> 2

> X°



> 2 X +c
> X°+cC

2
f 4x%dx
8. OmnpeneneHHbId nHTErpan ! paBeH
> 17
> 16
> 15
> 36

9. Ilnomane kpuBOJIMHENHOMN Tpaneuuu D onpenensercs nHTerpagom

4
f(4—x2)dx
¥ > 0
2
A f(4—x2)dx
> -2
Z }3 :
[/ (4—x?)dx
l-iﬁ \z ’x > _22
f(4—x2)dx
dx
10.B pCSYJ'IBTE(lee noacraHoBku £ =3 x+2 WHTErpall \/3X +2 IIPUBOJUTCS K BULY
t
> fﬁ
Lpdt
> 374t
dt
3£
> fﬁ
fd_x
> Ut

2 g
11. Juddepennmansroe ypasaenue COS Y dx—x"dy=0 g pe3ynbTaTe pasaeacHus
IIEPEMEHHBIX CBOAUTCA K YPABHEHUIO

dx __dy

> X cos® y
cos );dx —dy
> X
dx __dy

> X° cos’y

» CO0S ydx =X’ dy



' y X
_ y—==e
12.B pesyabrare noacranosku Y —U (x)v(x )ypaBHeHHe X IPUMET BH
u v+u( v~ )=e"
> X

UV
u+v ——=e

Tema 3.2. OovikHOGeHHbIE OUughhepenyuanvHbvle ypasHeHUA
Tecm no meme «/[ugpgpepenyuanvhvie ypasHeHus»

1) Ykaxkure cpeau npeacTaBiI€HHbIX ypaBHEHHUN U] PepeHaibHbIe YPaBHEHMS:

a)2y—x=1
0)y'=3x

B) 3dy = 2xdx
r) 3y" = 5x

2) Bun nuddepenimansaoro ypaBuenus y'=x + 1:
a) JIMHEeHoe 1-ro nmopsiaka;
0) OHOPOTHOE;
B) 2-ro Nopsiika ¢ NOCTOSSHHBIMU KO3 (ULIMEHTAMH;
T) C pa3aesIONUMUCS TEPEMEHHBIMH.
3) Pemts 3aauy Koru — 310 HaiiTu
a) oburee penieHue qudPpepeHuanTbHOr0 YpaBHEHUS;
0) HayaJIbHBIE YCIIOBHUS;
B) IPOM3BOJIbHYIO NMOCTOSIHHYIO C;
T') YacTHOE perieHue audGhepeHIuanbHOr0 ypaBHEHUS.
4) Pemmienuem nuddepennnansuoro ypasaenus y”' — 9 y = 0 ssnserca QyHKIus. ..
a)y=e"
0)y=x
B) Yy =9x



T) Y = COSx
5) Paznenenue nepemMeHHbIX B AuddepeHinansHoM ypaBHeHuu e'lnydx+xydy=0

IMPUBCACT €TI0 K BUAY...

a) e; dx=—22 ln;/dy

6)e— dx=—Yv
X Iny

B)e— dx= ydy
X Iny

r) exl)r(l})}/dx:_dy
Kpurtepuu onenku:

- OLIEHKa «OTJIMYHO» BbICTaBisAeTCcs cTylneHty npu 100-90% mnpaBriIbHBIX
OTBETOB;

— OIIEHKAa «XOpOILO» BBICTABISIETCS CTyAeHTY Ipu 89-80% mnpaBUIBHBIX
OTBETOB;

— OLEHKA «YJOBJIETBOPUTEIIBHO» BBICTABISACTCA CTyaeHTy npu 79-70%
MPaBWIbHBIX OTBETOB;

- OLIEHKA «HEYJIOBJIETBOPUTEILHO» NpHU 69% 1 MeHEe MPABUIIbHBIX OTBETOB.



KoMIuteKkT pacuéTHbIX 3a1aHUI

Pazoen 2. Ocnoevt Ouckpemmuoi mamemamuxu
Tema 2.1. Teopus muorcecme
Bapuanr 1

1. HalimuteAnB,A U B,Al,Bé, ecnu A={3;4;5}, B={3;5;6}.
[TponmmocTpupyiite Ha 1uarpaMmmax Jitinepa-BenHa.

2. Halinute nekaptoBo mpousBeneHue MHOxkecTB AxB, ecnmu A={0;1;4;5},
B={2;5;6}. 3anuiure MHOXECTBO, JIJIi KOTOPOTO BBIMOJIHSIETCSI YCIOBUE a-
b<0.

3. 3anumurte MHOECTBO MIEPEYUCIICHUEM u C ITOMOIIBIO
XapaKTEPUCTUUECKOTO CBOMCTBA

a. MHO’KE€CTBO HAaTYpaJIbHBIX YHUCEN, MEHbIINX 11;
0. MHOKECTBO IEJIBIX YHCEII, OONBIINX -7 U MEHBIIUX 7;

B. MHO>XECTBO HaTypaJIbHBIX YUCEN, KpaTHbIX 11, MeHbmnx 75.

Bapuant 2

1. HatfimuteAn B,A U B,Aé,Bé, ecnu A={0;1;7;8}, B={-7;0;6;9}.
[IponmmrocTpupyiite Ha tuarpaMmax Jinepa-BeHHa.

2. Hatimure nexapToBo mpowm3BencHue MHOXecTB AxB, ecnm A={-2;0;1;2},
B={1;3;6}. 3anumuTe MHO>ECTBO, /JJii KOTOPOTO BBHIMIOJHAETCS YCJIOBHE
a+b>0.

3. 3anumure MHOYKECTBO MePEYUCICHUEM u C IIOMOIIBIO
XapaKTepUCTUUECKOTO CBOMCTBA

a. MHOXXECTBO HaTypaJIbHBIX YUCEJ, MEHBIIUX 6;
0. MHOJKECTBO II€JIBIX YHhceN, 00abmuX -11 u Menpmux 11;

B. MHOJKECTBO HATYPAJIbHBIX YUCEN, KPATHBIX 7, MEHBIIUX 75.

Pazoen 3. Mamemamuueckuu ananus

Tema 3.1. /lughpepenyuanvnoe u unmezpanvnoe ucuucienue



Bapuanr 1

Boruucnuth npon3BoiHbIE PYHKITU:

1) y= %x3—2x2+4\/x+7

2) y=(x+5) (x*1)
3) y=6Vx+4{x—2

X
4) Y= 2x°—3x

5) y= (- 5+

Bapuanrt 2

Brruncnuth npou3BOAHBIE PYHKIIMIM:
1) y=36x’+ 40x*+6x+5
2) f(x) = (x*-3x)(6x-Vx+7x°)

3)y

_ X —4x
¢x—7x

4) y=4/x+93x~x
5) y = (2x*+x*+3)°

Kpurepuu ouenku:

OLICHKA «OTJIMYHO» BBICTABIIAECTCS OOydarolieMycs, eciii paboTa BHIIIOJIHEHA

MOJIHOCTBIO; B JIOTUYECKUX PACCYXKIEHUSX U OOOCHOBAHWU pPEHICHUS HET
npo0eoB U OMHMOOK; B PEHICHUU HET MaTeMaTHYeCKUX OMIMOOK (BO3MOXKHA
OJlHa HETOYHOCTb, OIIMCKA, HE SBISIOIAACS CIEACTBUEM HE3HAHMS WM
HENOHUMaHUs y4eOHOro MaTepuana);

OLIEHKa «XOPOIIO» BHICTABISIETCA OOydarolemMycsl, ecid paboTa BBIIIOJHEHA
MOJTHOCTBIO, HO OOOCHOBAHHS IIArOB PEIIEHUS HEJOCTATOYHBI; JOMYCTHMA
OJIHa-JIBE€ HErpyOble OIIMOKY WU IBa-TPHU HEJOUETA;

OLICHKA «YJIOBJIETBOPUTEIBHO» BBICTABIIAECTCS OOy4YarOLIeMycCs, €Cld
JonmyuieHbl 0Oojiee OAHOM OmMOKM wuiaum Oojnee JBYX-TpEX HEJ0YETOB B
BBIKJIQJIKaX, YepTeKaxX WIM rpapukax, HO ydalluics BIaJeeT 00sS3aTeIbHbBIMU
YMEHUSMU 0 Y4eOHOU TUCHUIIINHE;

OLICHKA «HEYJOBJIETBOPUTEIILHO» BBICTABISIETCA OOyYarolIeMyCsl, €CiH

AOIMYHICHBI CYIICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBIINUC, YTO yanHﬁCH HC BJIaACCT



00s13aTEIPHBIMA YMEHUSMHU 110 YUECOHOW JUCIUIUIMHE B MOJTHOU Mepe; padoTa
MoKa3aJia MoJTHOE OTCYTCTBUE y YUallerocs 00sS3aTelbHbIX 3HAHUW U YMEHUN
VIV 3HAYUTENIbHAS 9aCTh PaOOTHI BHITOTHEHA HE CAMOCTOSITEIIHHO.



3aaHus I YCTHOTO ONpoca

YCTHO OTBETUTH Ha BOIIPOCHI.

Pazoen 1. J/luneiinan anceopa

1.

2
3.
4
5

9.

[aiite onpeaeneHne MHUMOM €UHHULIBI.

Kak BEIYMCINUTE CTEIIEHHM MHUMOM €WHHUIIBI?

Beruucnure i, i, i

Kakoe unciio Ha3pIBaeTCsl KOMILUICKCHBIM?

Kakue KOMIUIEKCHBIE YMCIa Ha3bIBAIOTCS YKUCTO MHUMBbIMU? [lpuBenure
MPUMEPHI KOMIUIEKCHBIX YHCEJI, YACTO MHUMBIX YHCEIL.

Kakue koMIIeKCHBIE YHcila Ha3bIBAIOTCS PaBHBIMU?

Kakue KoMIJIeKCHBIE YHCila Ha3bIBAIOTCS CONPSKEHHBIMU?

Kak BbINOJMHSETCA CIOXKEHHE, BBIUATAHWUE, YMHOXEHHE U JCJICHHUE

KOMILUICKCHBIX YHCeII B aireopandeckon popme?

[TpousBeaute aeiictBus: a) (2+3i)+(2i-7); 6) (6+5i)-(2-3i)?

10.Kak reomeTpruyecku n300paxxaroTcsi KOMILJIEKCHbIE yKciia?

11.YT1o Ha3kIBaeTCA MOAYJICM U ApT'YMCHTOM KOMILICKCHOT'O yucia?

12.Kak 3amuchiBaeTCsi KOMILJIEKCHOE YHCIO B TPUTOHOMETpuueckoit ¢gopme? B

nokaszareiabHoi hopme?

13.CKoJIbKO 3HaY€HHUI UMEET KOPEHb N-0il CTENEHU U3 KOMIUIEKCHOTO yucia’?

14.Kak HanTH Bce 3HA4YEHUS KOpPHA N-OM CTENEHW W3 KOMIUIEKCHOTO YHCIIA,

3alMMCAaHHOTO B TPUTOHOMETpUIECKOi popme? B mokazarensHOM Gopme?

15.Kak peminth KBapaTHOE ypaBHEHHE, €CIIM €T0 JUCKPUMHUHAHT OTPULIATENICH?

16.Kakne KOpHM U CKOJbKO KOpHEH HMEET KBaJpaTHOE YpPaBHECHHUE C

OTPHUIATCIIbHBIM I[I/ICKpI/IMI/IHaHTOM?

Pa3zoen 3. Mamemamuueckuii anaius

Tema 3.1. /lughpepenyuanvnoe u unmezpanvHoe ucuucienue

1. Yro Ha3bIBacTCA NMPUPALIEHUEM HE3aBUCHMOW NEPEMEHHONW M NPUPAIECHUEM

byHkn?



2. Yro xapaKTepu3yeT CKOPOCTb M3MEHEHUsI (PYHKIIMH OTHOCUTEIHbHO U3MEHEHUS
apryMenra? JlaiiTe onpeneneHue mponu3BOAHOM.

3. Kakas ¢yHkuus HazpiBaeTcd Au(@depeHuupyeMoil B TOYKE W Ha OTpe3ke?
Cdhopmynupyiite 3aBUCUMOCTb MEXIY HENPEPBIBHOCTHIO U
i depeHInpyeMocTbio QyHKINH.

4. I3 kakux onepauudid CKJIaAbIBaeTCsl 00IlIee NpaBWIO  HAXOXKACHUS
IIPOM3BOIHOM JaHHOW (DYHKIUN?

5. MOXXHO JM BBIYMCIUTH MPOU3BOAHYIO JIIOOOW (QYHKIUHU, TOJB3YSCh
OnpeieICHHEM ITPOU3BOTHOM ?

6. HazoBute ocHOBHBIE hOpMyJIbI U TIpaBuiIa 1udhepeHIIpoBaHus.

7. Uro HaszpiBaeTcs auddepeHunanom (QyHKIHHM, 4YEMy OH paBEeH, Kak
0003HaYaeTCsl ¥ KAKOB €r0 T€OMETPUUYECKUI CMBICH?

8. UeM MOXHO OompaBJaTh, YTO IPU MAJBIX 3HAUEHUSAX Ax IpupalieHue QyHKIUN
npubamxeHHo paBHO €€ auddepeHuuany? UYTo BbIpaXkaeT TeOMETPUUYECKH
bopmyna Ay=dy?

9. Jlaiite ompenenenue Bo3pacrtaroniei u yowiBaromieil ¢pyukiuid. KakoBsl 3Haku
IpUpaIIeHUs apryMeHTa u (yHKIUU B HHTEpPBAIaxX BO3pacTaHus U yObIBaHUS?

10.B uém 3akimroyaeTcs NpU3HaK BO3pacTaHUs U yObIBaHUS (PYyHKIMU?

11.B yém 3akmoyarorcs  HEOOXOIMMBIA W JIOCTATOYHBIA  MPU3HAKU
CYILIECTBOBaHHUSI SKCTpEMyMa?

12.1lepeuncnure NOpsSAOK omepaluid s OTHICKAHUS MakCMMymMa U MUHUMyMa
(yHKUIMH ¢ TOMOILBIO IEPBOM TPOU3BOJIHOM.

13.B uém pasznnune MeXIy HaxOXIACHHEM MaKCUMyMa U MUHUMyMa (QyHKIUU U
HAXO0XKJEHUEM HAauOOJbIIETO U HAMMEHBIIETO 3HAYEHUN ?

14.Kak umercsa HauOosblllee M HauMEHbIIEEe 3HAUY€HUs (PYHKIMHU HAa JIaHHOM
oTpe3ke?

15.YTo Ha3piBaeTCs IMPOU3BOJHOM BTOPOTO IOPSAKA U KAKOB €€ MEXaHWYECKUU
CMBbICIT?

16.Kak OTBICKMBAIOT 3KCTPEMYMbI (PYHKIIUH C TOMOLIBIO BTOPOM MPOU3BOIHOM?

17.1loueMy B TOUKE MakCHMyMma BTOpas MPOU3BOJHAS OTPUIIATEIbHA, & B TOUKE



MUHHMYMa — IMOJI0KUTENbHA?

18.Kak ompenenstorcss T€OMETPUUECKM M MO 3HAKy BTOPOM MPOU3BOJHOMN
BBIITYKJIOCTh U BOTHYTOCTb KPUBOW?

19.YTto Ha3pIBaCTCS TOUYKOM meperunoda?

20.KakoBbl HEOOXOAMMBIM M JOCTATOYHBIA TMPU3HAKKA CYUIECTBOBAHUS TOYKHU
neperuda?

21.ChopmynupyiiTe MpaBUiIO HAXOXKICHUS TOUKU TIeperuoa.

22.Kakoi cxemMoil pEeKOMEHIYEeTCSl MOJIb30BaThCA IPU NOCTPOEHUHM TIpaduka
bynkmn? ONUITUTE KaXKIbIA MyHKT CXEMBI.

23.Kak HallTU MIHOBEHHYIO CKOpPOCTb MPSIMOJIMHEWHOTO HEPaBHOMEPHOTO
JIBYDKEHUS?

24 Kak BBIYHCIUTH YTIOBOM KOIPGUIIMEHT KacaTeIbHOW K KPUBOW B JIaHHOU
TOYKE?

25.B 4ém 3aKIII04aeTcss MEXaHUYECKUN CMBICIT IIPOU3BOIHOM?

26.Kakas (yHKIMS Ha3pIBae€TCs MIEPBOOOPA3HOM JJIs 3a1aHHON QyHKITHN?

27.Eciu F(x) — nepBooOpazHasi mjis f(x), TO KaKuM PaBEHCTBOM OHM CBSI3aHbI
MEXTy coO0m?

28.TlepBoobOpa3Has onpenensieTcss HeoIHO3HauHO. Kak 3T0 Hy»KHO MOHUMATH?

29.1loyemMy mnpu HMHTETPUPOBAHMM (PYHKUMH MOSBISETCA IMPOU3BOJIbHAS
MOCTOSTHHASI ?

30.ITouemy ogHa pyHKIMSA UMEET LUETYI0 COBOKYITHOCTh EPBOOOPA3HBIX?

31.Kak 3anucaTh BCIO COBOKYITHOCTb I€PBOOOPa3HbIX (HYHKIUN?

32.YT10 Ha3bIBaETCA HEOMPEAEIECHHBIM UHTETPATIOM?

33.Yem oTauyaeTcst HEONPEAEICHHbIM HHTErpajil OT NEPBOOOPa3HbIX PYHKIIUU?

34.IloueMy UHTErpasl Ha3bIBACTCS HEOIPEICICHHBIM ?

35.Kak Ha3bIBAOTCS BCE DIIEMEHTHI paBeHcTBa | f|x|dx=F(x|+C.

36.Yem omimuaroTcss Apyr OT JApyra TOJAbIHTErpajbHas (QYHKUIUS WU
MOJIBIHTErPAJIbHOE BhIpAXKEHUE?

37.Yto o3HayaeT noctosiHHasg C B ONPEAEICHUN HEONIPEAECICHHOTO HHTErpana?

38.YUeMy paBHa npousBoaHas u AudPepeHiuan HeonpeaeIeHHOro HHTerpaia?



39.B 4em 3akiaro4yaeTcsi MPABUIO WHTEIPUPOBAHUS BBIPAKEHUS, COAEPIKALIETO
IIOCTOSIHHBIII MHOXKUTEIIb?

40.B yém 3akiroyaeTcs MNPAaBWIO HWHTEIPUPOBAHUS aIreOpanyecKkod CyMMBbI
byHKIMIA?

41.Yemy paBeH unrerpai ot nuddepenimana HeKoTopor GyHKIUnU?

42.Ha3oBuTe OCHOBHBIE (DOPMYJIBI HHTETPUPOBAHMSL.

43.1Touemy n#-1 st MHTErpaia f x"dx? B xakoi popMyJie pacCMaTpHBaETCs STOT
ciy4ait?

44.Kak npoBEPUTH PE3yIbTAT HUHTETPUPOBAHUSA?

45.Kakue u3 CHeAyloIIUX paBeHCTB 3alMCaHbl BEPHO, a KaKue HeT: a)

2

3 9. 5.2 . dX_ . _ X
fX dx=3x"+C;0) T—IHX"‘C,B) f(1+x]dx—x+?+c.

46. B 4éM COCTOUT T€OMETPUUECKUN CMBICIT HEOIIPEAEIEHHOTO NHTErpana?

47.Yto Takoe WHTErpajbHble KpuBble? Kak OHUM pacmosiokKeHbl JpyrT
OTHOCUTENBHO Apyra? MOryT a1 OHM IIepeceKaTbes?

48.Kak pacronoXeHbl KacaTelbHblE K HWHTEIPAJIBHBIM KpPUBBIM B TOYKAX,
HMEIOITUX OJIHY U Ty ke abcruccy?

49.Kak u3 cemencTBa MHTETPAIBHBIX KPUBBIX BBIAEIUTD OJHY U3 HUX?

50.Kak onpenenuTs MOCTOSHHYIO UHTETPUPOBAHMS 110 HAYAJIBHBIM TAHHBIM?

51.Vkaxure 1e1ecoo0pa3HOCTh TOJCTAHOBKHM JJISI HAXOXKJCHHS CIETYIOUNX

dx;0) f @dx ;B) f x*V1-3x"*dx/

arctgx

e
1+x°

MHTETPaJoB: a) f

52. Ykaxure, Kakue U3 CICAYIONUX MHTETPajoB 1eeco000pa3HO MHTETPUPOBAThH

dx
xInx ’B)

[ [ aresinx

mo uwactam: a) [ xarcgxdx;6) [ Fdx ;T) " dx; y)
—X

f cosxIn|sinx| dx.

53.Yto Takoe onpeAeaeHHbIA UHTErpai?

b
54.Yto B 3amucu ff |x)dx o3HaualoT: a) uncna a u b; 6) x; B) f{x)dx. Moxer 1n

a
OBITh a=b; a>b?

55.ChopmynupyliTe OCHOBHBIC CBOMCTBA ONPEACICHHOTO HHTErpaa.



56.B dem 3akir0yaeTcsa reoOMeTpUYECKU CMBICH ONPEEIEHHOI0 UHTerpana’?

57.MoeTt nu oAb KpUBOJIMHEHHON Tpamnenuu ObITh paBHA OTPUIIATEIHHOM
BEJINYMHE, HYJIIO U ITOYeEMY?

58.IlpuBenute mpuMepbl (PU3NUECKUX W TEXHHUYECKUX 3a/1ad, KOTOPHIE MOXKHO

PEIINUTh C MIOMOMIBIO OIIPEACIICHHOTO MHTCTpaJia.

Tema 3.2. Ooviknosennvle ougghepenyuanvuvle ypasHeHus
1. Kakoe ypaBHeHue Ha3biBaeTcs AuddepenmanbabiM? [IpuBennure npumepsl.

2. Kakue u3 crenyromux ypaBHEHHH Ha3bIBalOTCA AU((OepeHaabHbIMU:
d
8) yy " +2=0; 6) 2" +3y=0; B) 3'+y=3; 1) 'y =y 1) 4 =3vie) vVi=2v7

3. Kaxkas gynkius HazpiBaeTcs penieHueM audGhepeHImanbHOr0 ypaBHeHU?

4. Kaxkoe pemenue auddepeHmaibsHOoro ypaBHEHHS Ha3bIBA€TCS OOITUM U KaKoe
— YaCTHBIM?

5. KakoB reomerpuyeckuii  CMbICI ~ OOIIEr0o M  YacTHOIO  pEUIEHUH
i pepeHInanbHOT0 ypaBHEHUS ?

6. Moxert nmu auddepeHnnaibHoe ypaBHEHHE MMETh KOHEYHOE YHCIIO0 PEeIIeHU?

7. Yro Takoe nopsaaok 1uddepeHaibHOT0 YpaBHEHHS U KaK €ro ONpeieanTh?

8. Ompenenutsb NOPsAOK cleayromux AuddepeHnaibHbIX ypaBHEHUI:

, 1
a) y""+2y'=0; 0) y —ygx=—"—B) y"'+y""=p’; 1) xyy "+x7-2°=0.

cosx’

9. CKONbKO  TOCTOSIHHBIX  HMHTETPUPOBAHUS  HMMeEeT  ofliee  penieHue
g epeHInaIbHOro ypaBHEHU MepBoro nopsaaka? Tperbero mopsaka?

10.Moxet nu dynkuus y=C;x+C>, tne C; u C, — NPOU3BOJIBHBIC MOCTOSIHHBIC,
ObITH O0LIMM pelieHreM U PepeHInaTBHOTO ypaBHEHUS IEPBOro MOpsaKa?

11.Yem otrauuaercs auddepeHuanbHOe ypaBHEHUE OT anreOpanvyeckoro
ypaBHEHUS?

12.KakoB oOmuii Buja auddepeHIraIbHbIX ypaBHEHUM IEPBOTO TMOPSAKA C
pa3le’IeHHBIMU U C Pa3AECISIIOLUMUCS IEPEMEHHBIMU?

13.Kak pemiaercs ypaBHEHUE C pa3/IeICHHBIMU MEPEMEHHBIMU?



14.Yem oTiauyaeTcs ypaBHEHUE C Pa3ACSIONIMMUCS MIEPEMEHHBIMU OT YpaBHEHUS
C pa3zelicHHbIMU niepeMeHHbIMU? Kak pa3aensatoT nepeMeHHbie?

15.MOHO 11 CUUTATh, YTO YPABHEHUE C PA3/ICIICHHBIMU IEPEMEHHBIMHU SIBJIACTCS
YaCTHBIM CJIy4aeM YPaBHEHUS C Pa3AeaIOIMMUCS IEPEMEHHBIMU?

16.B kakoil mocnenoBaTenbHOCTH pemarT auddepeHimaibHoe ypaBHEHUE
MEPBOTO MOPSJIKA C pA3ACISIONIUMUCS TEPEMEHHBIMU?

17.B uém 3akmovaercs 3anada Komun? KakoB ero reomeTpudeckuii CMbIci?

18.KakoB o0O0mmi Buj JUHEHHBIX JIU(depeHINATbHBIX YpPaBHEHUN IEPBOTO
nopsnka? Kak mist Hux popmynupyercs 3agava Komm?

19.Kakue u3 CIIEYIOLINX YpPaBHEHUU SIBIIAIOTCS JIMHENHBIMU

mupdepeHInanbHBIMU  YPABHEHUSIMA — NEPBOrO  MHopsAnKa: a) )y '=x;
6) (t-1)-SS"=0; B) ¥ = =x.

20.KakuMu BeJMUMHAMU SIBJISIOTCA W OT 4Y€ro 3aBUCAT KOA(D(PUIMEHTH p U ¢ B
JUHEUHOM U depeHInaIbHOM YPAaBHEHUU MIEPBOrO MopsiKa?

21.C noMomipl0 Kako IMOJICTAHOBKU pelIaeTcs JuHeHoe auddepeHiuanibHoe
YpaBHEHHE MEPBOTO MOPSAKA U K KAKOMY YPABHEHHUIO CBOJUTCS €r0 pelieHue?

22.KakoB TMOpSJAOK penieHus 3anad Ha cocraBiieHue auddepeHnmanbHbIX

ypaBHEHUI?



KommuiekT 3agannii 1yt py0eKHOro KOHTPOJIA

Pa3zpgen 3. MaremaTuuecKuil aHAJIN3
Koumponvnas paboma Ne 1
no meme: «Mamemamuyeckuil ananuz
Bapuanrt 1
. Haliure npoussoansle GpyHKmii: Y= X +3x°-2x+1 ;Y=\ 2x—sinx.
. Hantucate ypaBHEHHME KPUBOM, poxodiei yepe3 Touky M(1;2), eciu yrioBoii
K03 PUIIMEHT KacaTeNbHOU K JIFOO0H TOUKE KPUBOM paBEeH adCIUCCE TOUKH
KACaHMUS.
. Cnenatpb 4YepreX M BBIYUCIUTH IUIOMAIb (UTYpHI, OrPAaHUYEHHON JTAHHBIMU
JIMHUAME: y=8x-x"-7 U 0cbi0 Ox.

. Haiitu obmiee pemenne ypaBHeHus: xy'=y+1.

. Pemnre ypasuenne:Y —5y +4y=0 ecin y=3, y'=1 npu x=0.

<N |
2 om

. [IpoBepUTH, BHIMOTHSAETCS T HEOOXOJUMOE YCIOBUE CXOUMOCTH IS psifa; n=1

. Ucnonb3yst mpusHak [lamamOepa, uccineayiite, CXOAUTCS WIM PACXOAUTCSA PAI;
- 1

n=1 2]’1.
Bapuant 2
. =T 43— x—1. v=sin®
. Haiiure npoussoansie Gynkuuii: Y=/X +oX —4x—1. y=sin X

. HartnucaTtp ypaBHEHUE KpUBOU, MPOXOIAILIEH YEPE3 TOUKY M(l;\/z), €CJIM YIJIOBOU
KO3 (PUIIMEHT KacaTeIbHOM K JIF0OOW TOUYKE KPUBOM PaBEH OTHOIIECHUIO a0CIIUCCHI
TOYKH KaCaHUS K OpPJIMHATE TOUKH KaCaHHUsI.

. Cnenatb 4epTeX W BBIYUCIUTH IUIOMIAAL (UTYpPbI, OTPAaHUUYEHHOW JaHHBIMHU
muHEAAMHE: y=x"-1, y=0 n x=0.

. Haiitu oO1iee perienre ypaBHEeHuUs: y'-yctgx=2xsinx.

. Pemmte ypasrenue: ¥ +8Y +25y=0 eciu y=2, y'=1 npu x=0.

. HpOBepI/ITL, BBIINTOJIHACTCA JIN HGO6XOI[I/IMOG YCIOBHUC CXOOAMMOCTHU JUIA psAAa:



3o
. Ucnionw3ys mpusnak JlamamOepa, ucciemayiTe, CXOTUTCS WIM PACXOJIUTCA P

> 5
205

n+1

Bapuanr 3

=Vx+=——+
. Haliure npousBoanble ()yHKIMIA: y=x X x° 4; y=v1+5cosx
. Hanucarp ypaBHeHue KpuBoH, npoxozsuieit yepe3 Touky M(1;3), ecnu yrioBoi
KO3 (PUIIMEHT KacaTeNbHOU K JII0O0M TOYKE KPUBOW paBEH yTPOEHHOM OpAuHATe
TOUYKH KaCaHHU.
. Cnenatp d4epTeXk W BBIYUCIUTH IUIOMAAL (QUTYpPHI, OTPAaHUYEHHOW JaHHBIMHU
JUHUAAMHE: y=x-3x-4 1 0CBIO Ox.

2y

. Haiitu oOwiee pemenne ypaaenus: y'+ X =x’.
. Pemmte ypasrenue: ¥ —4y +4y=0 ecin y=1, y'=0 mpu x=0.

. HpOBCpI/ITB, BBIINIOJIHACTCA JIU HGO6XOI[I/IMOC YCIOBHUC CXOOAMMOCTHU I psAaa:

o0

n

n=1 n2+]. .

. Ucnionw3yst mpusnak JlamamOepa, ucciaemayiTe, CXOIUTCS WIH PACXOJIUTCA P

y L
Vn

Bapuant 4
y= Vxl+ % — %+ 2
. Haiinure mpou3BoaHbIC ()YHKITHIA: X" X ;Y =Incosx

. Hanmucate ypaBHEHHE KPUBOW, Mpoxoisiiel dyepe3 Touky M(2;2), eciu yrioBoi
Kod((PHUIMEHT KacaTeabHOU K JIF0OOW TOYKE KPUBOW paBEH YJIBOSHHOU abcimcce
TOYKU KacCaHUsl.

. Caenath 4YepTeX U BBIYUCIUTH IUIOMIAAb (UTYpPHI, OTPAHUYEHHOW JaHHBIMU

JHHUAMU: y=x"-6X-8 1 0cbi0 Ox.

y y

. Haiitu obmiee pemenne ypaaeHus: SN X SINX =)e*,



. Pemmre ypasuenne: ¥ —6y+9y=0, eciu y=4, y'=0 npu x=0.

. IlpoBepuTh, BBIMOJHIETCA JIU HEOOXOAMMOE YCJIOBUE CXOAUMOCTH ISl psja:
Z“’: 2

n=1 31’1—4 .

. Ucnionw3yst mpusnak JlamamOepa, ucciaemayiTe, CXOOUTCS WIM PACXOJIUTCA P

0 2
n

Bapwuanr 5

. Haiigure nmponsBomubie GyHKINN: Y :4X5_3SinX+5Cth; y= Sin4X.

. Hanmucate ypaBHeHHE KpuBOH, mpoxoisiiei yepe3 Touky M(1;1), ecnu yrioBoit
ko3 puIMeHT KacaTenpbHOM K JIFOOOH TOYKE KPHUBOW paBEH OTHOIICHUIO
OpJWHATHI TOYKH KacaHUs K aOCIMCCe TOUKE KaCaHMsI.

. Cnenate 4YepTeX W BBIYUCIHUTH IUIOMAIb (UTYpPHI, OTPAHUYEHHOW TaHHBIMHU

JHHUAMU: y="5x-x"+6 1 ocbi0 OX.

y Yy
x+1P _(x+1)* 2

. Haittu ob1iee pemieHne ypaBHEHUS:
. Pernre ypaBuenne: Y —3Y +2y=0 ecmu y=5, y'=-1 npu x=0.
. [IpoBepuTh, BBIMOJHAETCA M HEOOXOAMMOE YCIOBHE CXOIMMOCTH JUIS psija:

- 2n—1
z 3n+1.

n=1

. Ucnonb3yst mpusHak [lamamOepa, uccineayiTe, CXOAUTCS WIM PACXOIUTCS PSI:
00
$ in
n
n=1 2 .
BapuanT 6

. Haitzre nponssosbie byskuuit: Y =3 Vx+4 cosx—2(gx+1. y =In(1+cosx],

. Hanmucate ypaBHEHHME KpUBOW, mpoxoisiied yepe3 Touky M(2;4), ecinu yrioBoi
KOd((PUIIMEHT KacaTelIbHOM K JII0OOM TOYKE KPHBOM paBEH KBaJpaTy TOYKH
abCIHCChl TOUKH KAaCaHUS.

. Cnenate 4YepTeX ¥ BBIYUCIHUTH IUIOMAIb (UTYpPHI, OTPAaHUYEHHOW TaHHBIMU

JMHHAMHE: y=x 1 y=x+2.



4. Haiitu o0uiee penrenne ypaBHeHus: y'x+2y=x’ (x#0).
5. Pewnre ypasuenne: Y —2Y +2y=0_ ecmu y=1, y'=2 npu x=0.

6. [IpoBepuTh, BBIMOJIHSIETCA M HEOOXOAMMOE YCIOBHE CXOIMMOCTH JUIS psija:
2
i n

n=1 n3_2 .

7. Ucnionw3ys mpusHak JlamamOepa, ucciaemayiTe, CXOOUTCS WIM PACXOJIUTCA P

- 1

.

Kpumepuu oyenxu:

— OLICHKAa «OTJINYHO» BBICTABISETCS CTYACHTY, €Cld padoTa BbINOJHEHA
MOJIHOCTBIO; B JIOTMUECKUX PACCYXKIEHUSX U OOOCHOBAaHUU pEUICHUS HET
po6e JIOB U OIIMOO0K; B PEIICHUN HET MaTEMAaTUUECKUX OIMMOOK (BO3MOXKHA
OJlHa HETOYHOCTb, OINHKCKA, HE SIBISIOLIASCS CIEACTBHEM HE3HAHUS WU
HEMOHUMAaHUs yueOHOro MaTepuana);

— OLEHKa «XOpOILIO» BBICTABISIETCS CTYAEHTY, €clii paboTa BBIINOJIHEHA
MOJIHOCTBIO, HO 0OOCHOBAHUS IIArOB PELIEHUS HEJIOCTAaTOYHBI; JTOIMyCTHMAa
OJIHa-/IB€ HErpyOble OUIMOKH WU IBA-TPHU HEJ0UETA;

— OLIEHKa «YyJOBJIETBOPUTEIIbHO» BBICTABISAECTCA CTYACHTY, €CIIUA JOMYIIEHBI
Oonee OgHON oOmMOKM WM OoJjiee ABYX-TPEX HEJOUETOB B BBIKIAAKAX,
yepTekax Win rpapukax, HO yqaluics BiajeeT 00s13aTelbHbIMH YMEHUAMHU
1o y4eOHON AUCITUIUIMHE;

— OLIEHKa «HEYJIOBJIETBOPUTEIHLHO» BBICTABJISETCS CTYJACHTY, €CJIU JOMYIIEHBI
CYILIECTBEHHbIE OIIMOKHM, TMOKa3aBIIME, YTO Yy4YalllUics HE BIAJCET
00s3aTeIbHBIMU YMEHUSIMU 10 Y4eOHOH AMCLUMIUIMHE B MOJHOW Mepe;
paboTa rnokaszana MoJIHOe OTCYTCTBUE Y yYallerocsi 00s3aTeIbHBIX 3HAHUN U

YMCHI/Iﬁ WKW 3HAYUTCIIbHAA 4aCTb pa6OTBI BBITTOJIHCEHA HE CaMOCTOATCIIBHO.



INPAKTUYECKHUE 3AHATUA

IIpakTnueckoe 3ansaTue Ne 1

Tema: «KoMIuiekcHBIE YHMClIa W JEUCTBUA HAJ HUMH. PenieHne 3agay Ui
HAXOXJICHUS TTOJHOTO COMPOTHUBJIEHUS JIEKTPUUECKOW LIENU MTEPEMEHHOIO TOKA C
IOMOIILI0 KOMIUIEKCHBIX YHCEID)

Henab: HayyuTCcs BBINOMHATH JEUCTBHS HaJ KOMIUIEKCHBIMH YHUCJIaMU B
anreOpanyeckol W TPUTOHOMETPUYECKON (opMax, OCYHIECTBISITH IMEPEXO] OT
anreopandeckoid GOpMbl 3alUCU KOMIUIEKCHOTO YHCJIa K TPUTOHOMETPUYECKOM,
pemaTh 3a/1a4M C MOMOIIBI0 KOMIUIEKCHBIX YHCEIL.

Oo6opynoBanmue: MHCTPYKIIMOHHAS Kapra, Tabnuma 3HAYCHU U
TPUTOHOMETPHUECKUX (PYHKITUI YTIIOB.

Iopsi10K BBINOJIHEHUS 3aJaHUIL:
1. BeImosHHUTE 3agaHu.
2. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
3. CnenaTb BBIBOJI.

3ananus
1. Jlanbl yucna z, u z, Berauciure:
a) Z1+Zz;
0) z1-22;
B) Zi'Z2;
) Zi/2Z,.
Bapuanr Z, Zy _
1 3+\/§' l_ﬁ
! 2 2
2. 3anumuTe KOMIUICKCHBIE YHCIIa B TPUTOHOMETpHYEeCKoW (opMe u
HaWauTe:
Bapuant a) 0) B) r)
1 217, zi/z, z R%/Z_1

3. Onpenenuth KOMIUIEKCHOE COMPOTHUBIICHUE JBYXIOJIOCHUKA (CM. PHC.),
eciii u3BecTHEI R;; Ry L; C, .



Bapuant R;, Om R, Om L,® C o w, Iy

1 1 2 2-10° 4-10° 0,4-10°

KoHTpoJibHbIE BONIPOCHI:

1. Kakue yncna Ha3bIBAIOTCS KOMIUJIEKCHBIMU?

2. Kak reoMeTpu4ecKyd UHTEPIPETUPYIOTCS KOMIUIEKCHBIE Ynciia?

3. Kak mepeiitu ot anreOpamdeckoil GopMbl 3aMMCH KOMILJIEKCHOTO YHUCIIA K
TPUTOHOMETpHUIECKOU popme?

4. 3anumute dhopmyiny Ditnepa.

5. Kak 3anuchIiBatoTCsi KOMILJIEKCHBIE YHCIIa B OKA3aTeIbHOU opme?

IIpakTuyeckoe 3ansiTue Ne 2
Tema: «lloctpoenue rpada Mo ycioBHUIO CUTYaIIMOHHBIX 3aJa4: B YIPaBICHUU
UHQPACTPYKTypaMu Ha TPAHCHOPTE, B CTPYKTYpPE B3aUMOJEWUCTBUS Pa3TMUHBIX
BUJIOB TPAHCIOPTa; B (POPMUPOBAHUU TEXHOJIOTUYECKOTO IUKIIA IKCILTyaTaluH
MAaIIH U 000pYyI0BaHMS HA JKEJIE3HOJOPOKHOM TPAHCIOPTE)

Heab: HayuyuTCs pemiaTh 3a7a4u Mo Teopuu rpados.

OobopynoBanme: MHCTPYKIIMOHHASA KapTa

ITopsinoK BBINOJHEHUS 32IAHUM:
1. BuIOMHHUTE 3a/1aHUS.
2. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
3. CnenaTb BBIBOJI.




3aganus
1. 3amate rpad, NpeacTaBICHHBI MAaTpUIel MHUMIECHTHOCTH, ajlreOpanyecku,
rpaguuecku M MaTpHULE CMEXHOCTH, NpeoOpa3oBaTh TIpad B IIIOCKHIA,

BBIYUCIIUTDb CTCIICHU CI'O BCPIIIMH.

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. 3anan G (X, [X).
X={Xx1,%2,X3,X4,Xs]
rx:
Ix;={x4}
Ix>={x,x4/
Ix;={x4xs}
I: X4:{ XX 5}
I X 5:{)6 1,X 3}
Onpenenure MUKIOMATHYECKOE YMCIIO JAHHOTO Tpada.

3. MoxHO 11 npoBecTH B peruoHe 10 MapuipyToB 3JE€KTPOINOE3A0B U YCTAHOBUTD
Ha HUX CTaHIIMM TaK, YTO Kakue Obl 8 MapuIpyTOB HH OBUIM B3ATHI, HaWIETCS
CTaHIUs, HE JIeXKallas HU Ha OJHOM W3 HHX, a JIFoOble 9 MapIipyTOB MPOXOST
Yyepes3 BCe CTaHIUU?

4. Ha pucyHke - cxema gopor, cBs3biBatoniux ropoaa A, b, B, I', I, E, XK u K. Ilo
Ka)XJI0 JOpOre MOXHO JIBUTAThCSl TOJBKO B OJIHOM HAIPAaBICHUH, YKa3aHHOM
ctpenkoi. CKOJNBKO CYIIECTBYET Pa3IMYHbIX MyTer U3 ropoja A B ropoa K?

=
<

5. Paccrosinue mexnay ropogamu A, B, C, D, E u F B coTHAX KuiomeTpax JaHO B
tabnuie. Tpedyercs: MOCTPOUTh CETh KEJIE3HBIX JOPOT TaKUM O00pa3oM, YTOOBI



MIPOTSHKEHHOCTH KEJIE3HOIOPOKHOTO TIOJIOTHA ObLTa MUHIUMAJIBHOU U, TTACCAXKHUP
MOT U3 Ka)X/I0T0 TOpo/ia MpoexaTh B J000H JPYyroi Topo.

A|B|C|D|E |F
A|O0O|7]|1|6|8]15
1
B |7]0]9]12]6 |7
Cl11]9]0]3]7]3
D|[6[12]3 0|24
E | 8]|6[7]2]0]1
F |[I5]7[3]4]1]0

KoHTpoJibHBIE BONIPOCHI:

1. [aliTe onpenenenre OpUeHTUPOBAHHOTO Tpada.
Kakue Bepinnbl rpada Ha3pIBalOTCS CMEKHBIMU ?
Urto Ha3bIBaeTCs pa3MepHOCTHIO rpada?

Kakas Bepmmna rpada Ha3bIBaeTCs LIEHTPAIbHOMU?
Yro Takoe UKIOMaTHYEeCKOe Yucio rpada?

Al

IIpakTuyeckoe 3ansaTue Ne 3
Tema: «lIpousBonHas GyHKUMM W €€ TPWIOKEHHE JUIsl  BBIYMCIICHUS
r€OMETPUYECKUX, MEXAaHUYECKUX ¢ (U3MYECKUX BEJIMYMH TMPU PEIICHUU
Ipo(heCCHOHATIBHBIX 3a7a9».

HGJ’IB: HAay4YUTbBCA BBIYUCIIATH IIPOHU3BOIHBIC (I)YHKHPII)'I U pelIaTbh 3ada4u Ha
IMPUMCHCHHUC HpOHSBOI[HOﬁ.

OO6opynoBaHme: WHCTPYKIIMOHHAS KapTa, TaOlHIla TPOU3BOJAHBIX AJIEMEHTAPHBIX
GyHKIUA.

ITopsinox BBINOJHEHUS 3aIaAHUM:
1. BpImosHUTE 3a1aHus.
2. OTBEeTUTH HA KOHTPOJbHBIE BOIIPOCHL.
3. Cpenatb BBIBOJ.
3apanuna
1. Bbraucnure mpou3BOAHBIE MPU 33JaHHBIX 3HAYCHUSX apTyMEHTA:
a) f(x)=sin’x-Ine", f(0);
0) f{x)=3InJcos2x, ' (n/8);
B) f{x)=arccosVx, f'(1/2)/



2. Haiitu yriuoBoi K03 GUIUENT KacaTeNbHOM, IIPOBEAEHHOM K KPUBOH y=23x"-
2x+1 B Touke (1/2;5).

3. U3 xpyrnoro OpeBHa nuamerpoM d TpeOyercss BeIpe3aTb OanKy
MPSIMOYTOJILHOTO ceueHusl. KakoBbl TOMKHBI OBITh IIMPUHA @ U BBICOTA b
ATOTO CEUEHMsI, YTOOBI Oajika OKa3bIBaja HaAWOOJbIIEE CONMPOTHUBJICHUE Ha
cxarue?

4. Cuna TOoKa B aMmrepax U3MEHSETCS B 3aBUCMMOCTU OT BPEMEHHM IO 3aKOHY
i=0,2¢, roe t — BpeMs B CeKyHIax. Hauaure CKOpOCTbh M3MEHEHUS] CHUJIbI
TOKA B KOHLIE ITSITOW CEKYHBI.

5. OTKpBITHIA Xe00 B CEUEHHH MMeeT (opMy pPaBHOOEAPEHHOHN Tpameluw,
OCHOBaHHME U OOKOBBIE CTOPOHBI KOTOpPOW paBHBI a. YeMy paBeH yroiu
HAKJIOHA o CTEHKH Kell00a K €ro BBICOTE, MPOBEICHHON M3 BEPIIMHbBI yTia,
IpY HAaOOJIBIIEH MPOMYCKHOM CIIOCOOHOCTH Kenoba?

KoHTpoJibHBIE BONIPOCHI:
1. Yto Ha3bIBaeTCsl MPOU3BOIHON PYHKIIUU?
2. KakoB reoMeTpu4eCcKuil CMbICI IIPOU3BOAHON?
3. B dem 3akimo4aeTcss MEXaHUYECKUN CMBICIT MPOU3BOTHOM?

IIpakTuueckoe 3ansaTue Ne 4
Tema: «BbryucieHue reoMeTpUYECKUX, MEXaHUUECKUX U (PU3UYECKUX BEJTUYMH C

IMIOMOIIIbIO UHTCTPAJIbHOT'O UCUHUCIICHUA IIPHU PCIICHNUN HpOCpeCCI/IOHEU'II)HI)IX 3agaqa».

HCJII)Z HAaY4YUTHCA peuiaTb 3aJa4Hn Ha BBIYHMCJIICHHC ICOMCTPHUUCCKUX,
MCXaHHNYCCKUX U (1)I/IBI/I“IGCKI/IX BCJIMYHUH C IIOMOIIBIO HHTCI'PAJIBHOI'O HCYHUCJICHHU .

OO6opynoBaHMe: HHCTPYKIIMOHHAS KapTa, TabJIMIla HHTErPAJIOB.

ITopsi10K BBINOJIHEHUS 3aJaHUIL:
1. BpmosHuTh 3a7aHu.
2. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.
3. Cnenatb BBEIBOJI.
3aganus

1. Beraucnurs Iiomanb (GUIyphl, OrPaHUYEHHYIO JMHHAMH: y=x’-8x+18,
y=-2x+18.

2. JIBa 3KEJIE3HOJOPOKHBIX COCTaBa HAYAJIM JBUTATHCS OJHOBPEMEHHO U3



OJIHOM TOYKH B OJJHOM HAmIpaBJICHUU MO NpsMoi. [lepBoe Teno aBuxercs co
CKOPOCTBIO V=(61+2t) M/C, BTOPOE CO CKOPOCTBIO Vv=(4t+5) M/c. Ha kakom
PacCTOSIHAM IPYT OT APYyra OHU OKaxyTcs uepe3 S c?

3. Hns pactsokenust npyxuHbl Ha (0,04 M HE0OXOIMMO COBEPIIUTH PabOTy
20 /[rc. Ha xakyro JUIMHY MOKHO PacTsHYTb IPYXKUHY, COBEPLIUB padOTy
80 Hoxc?

4. Bpruucnute paboTy, KOTOPYIO HEOOXOAMMO IMPOU3BECTH, YTOOBI BBIKAUATH
BOJIy U3 KOTJIa, UMerolero Gopmy noiymapa ¢ paguycom R=1 m.

5. Bplunmcnute cuily AaBI€HUS BOJbl HA BEPTUKAJIbHYIO CTE€HY, HUMEIONIYIO
dbopMmy paBHOOOKOW  Tpameuuu. BepxHee ocHOBaHUE  Tpareiuw,
COBIAJAIONIEE C YPOBHEM BOJbI, PABHO 4,5 M, a HUI)KHEE OCHOBAaHUE PABHO

3 m; BBICOTA CTCHEI 2 M.

KoHTpoJsbHBIE BONIPOCHI:
1. Yro Takoe KpUBOJIMHEIHAS Tpaneuus?
ITo xakoit hopmyJie BRIUUCIISIECTCS TUIOMIAIb KPUBOJIMHEHHON Tpanenuu?
UTO Ha3bIBAa€TCS ONPEIEICHHBIM UHTETPaIoM?
KakoB reomerpruyeckuii CMbICH ONPEAEIEHHOI0 HHTErpana’?

et

B dyem 3akmiouaercss ¢GopMyna 3aMeHBl TEPEMEHHOW HHTETPUPOBAHUS B
OMpe/IeICHHOM UHTeTpasne?

IIpakTueckoe 3anaTue Ne S
Tema: «Bpluncnenue paboOTbl, COOTBETCTBYIOLIEH CMEIICHHIO  IOPIIHS,
coJiepKalllerocsi BHYTPU ILWJIMHJIpa HAacoca, MpU NOMOLM JuddepeHnaibHOro
YPAaBHEHUS.

Heab: Hayunthes pemarh quddepeHnnanbuble ypaBHEHUS! IEPBOTO U BTOPOTO
NnopsA/ika C PAa3fACICHHBIMA W Pa3JENSAIOMIUMUCS TEPEMEHHBIMU;  3aJayH,

npuBOAsIINE K MU PepeHITNaAIbHBIM yPaBHEHUSIM.

OO6opynoBaHmMe: WHCTPYKIIMOHHAs KapTa, TaOmuIa WHTETpajoB, TaOiwia
MIPOU3BOTHBIX.

Iopsi10K BBINOJIHEHUS 3aJaHUIL:



1. BuimmotHUTE 3a1aHUSL.
4. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
5. CnenaTtb BBIBOJI.

3ananus
1. Haiitu ob1uee pemenue nudpepeHranbHbIX ypaBHEHUMI:
a) x(1+y*)dx=ydy;
0) (1+y°)dx-\ xdy=0.
2. Haittu 4acTHOE perieHue g pepeHnanbHOTo ypaBHEHUS,
YAOBJIIETBOPSIONIEE YKA3aHHBIM HAYaJIbHBIM YCIOBHSIM:
a) (x*+1)dy=xydx; y=2npux=v3;
0) Zd—xzctgxsiny dy;y=nnpux=n/3,
cos” xcosy
3. B uumimagpuueckoM cocyne o0néMa vp=0,2 ' 3akmoden armocepHbIi
BO3yX IIPU HOpManbHOM paasienun P,=101325 H/m’. Bo3gyX CKUMaeTcs
nopiHeM 10 o0véMa 0,05 a’. Kakas paGora mpoM3BOAMTCS IIPU OTOM, €CJIH

TeMIIepaTypa BO3/1yXa MOAAEPHKUBAETCS MOCTOSTHHOMU?

KonTposabHbIe BONIPOCHI:
1. Kakue ypaBHeHUs Ha3bIBatOTCS AU((HepeHInaTbHBIMU?
2. Yro Ha3biBaeTcs pemeHneM quddepeHnnanbHOro ypaBHEHMS ?
3. Uro Ha3bIBaeTcs nopsakoM AuddepeHnaibsHOro ypaBHeH s ?
4. KakoB  anroput™M  pemeHuss AUPPEepeHUUanbHbIX  YpaBHEHUH  C
pa3aeaoIUMUCs IEPEMEHHBIMU?

IIpakTHueckoe 3ansaTue Ne 6
Tema: «Pemenne mpodeccroHaNBHBIX 33/1ad HA BBIYUCIICHHE N30TEPMHYECKOTO
pacIMpeHus rasa 1o cpeacrTsaM audPpepeHInaTbHbIX YPaBHEHUN.

Iesb: HAy4YNUTHCS pelIaTh ONHOPOAHBIE YPABHEHUS IEPBOrO MOPSAKA; JIMHEHMHBIE
OJIHOPOJHBIE YpPaBHEHHUS BTOPOr0 MOPSAJIKA C MOCTOSHHBIMH KO3(p(ULHEHTaMH;
3aJlauu, NpuBosALIMe K qudHepeHnaIbHbIM YPaBHEHUSM.

OO6opynoBanme: Tabiivila UHTETPAJIOB, Ta0JIUIA TPOU3BOAHBIX, HHCTPYKIIMOHHAS
KapTa.

ITopsinoK BBINOJIHEHUS 3aIAHUM:
1. BpImosHuTh 331aHUS.



2. OTBEeTUTH HA KOHTPOJbHBIE BOIIPOCHL.
3. CuenaTtp BBIBOJIL.
3ananus

1. Pemmuts nuddepennnansubie ypaBHEHHS IEPBOTO MOPSIIKA:

dy 2y 3
a) dx x+1 | E

0) cosxdy+ ysinxdx=dx;

dy _3y_
B) dx x

e"x’, ecim y=0 mpu x=0.

2. Haiitu pemieHus NUHEWHBIX OJHOPOIHBIX NU(D(EepeHINATIBHBIX YpaBHEHUI
BTOPOTO MOPSIAKA C MTOCTOSSHHBIMU KO3 DUITUEHTAMH:

a) y'+8y +16 y=0;
6) y''—6y +25y=0;
B) y'/+3y +2y=0,eciuy=—1,,y =3npux=0.

3. B nuwimHApe ¢ NOABMXKHBIM IMOPIIHEM 3aKJIKOUYEH a3oT. ['a3 pacmumpsercs
CHauasla ajguabaThuecku oT oobeMa V;=1-10"w’ no obwema V,=3-10"°»’,
OTOM H300apudecKd OT obbema V> gm0 obbema V;=5-10"m’, morom
u30TepMuueckd ot Vi mo V,=7-10"»’. HauanbHas TemmepaTypa rasa

T7)=290 K; wnavanbhoe nasienue P;=6,5-10° [la. OnpenenuTs MOJHYIO

paboTy, COBEpPIICHHYIO Ta30M.

KoHTpoJsbHBIE BONIPOCHI:

1. C noMouipio0 Kakoil MOJCTAaHOBKM pelIaeTcs JuHelHoe AuddepeHuanbHoe
ypaBHEHHE TEPBOTO TMOPSJKA U K KAaKOMY YpPaBHEHHIO CBOJUTCS €ro
peuienue?

2. Kak ompenensercs W Kak 3amuChIBaeTCs B OOIIEM BHJE JIMHEWHOE
onHopogHoe  auddepeHnnaabHOe  ypaBHEHHUE BTOPOTO  TMOpSAKAa C
MOCTOSIHHBIMU KO3 purieHTamu?

3. Uto Takoe XapaKTEepUCTUUYECKOE YpaBHEHHUE?

4. Kakoii Bujg wumeeT oOmiee penieHue JUHEHHOro auddepeHnnanTbsHOTo
yYpaBHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIMH KO3 puineHTamu?

5. KakoB airoputm peuieHus 3ajad Ha cocTaBieHue AuQdepeHuuanbHbIX
ypaBHEHUI?

IIpakTnyeckoe 3ansitue Ne 7



Tema: «Pemenue 3aJa4 Ha COCTAaBJICHHUC IIPOMU3BOJCTBCHHOI'O IIIaHA IIPpHU
IIAHUPOBAHHUU TCXHOJIOTHYCCKOI'O HUKJIA SKCIUTyaTalluu MallliH U OGOPYI[OBaHI/IH
Ha TPAHCIIOPTCH.

Henb: Hayuuthcs pemath Jaud@epeHIranbHble  ypaBHEHUS B YacTHBIX
MPOU3BOAHBIX; 3aJaud, NPUBOJAIIME K AU(PPepeHIMalIbHBIM YpPAaBHEHHUSIM B
YaCTHBIX IPOU3BOIHBIX.

OO6opynoBanme: Ta0auIa MHTETPAIOB, UHCTPYKIIMOHHAS KapTa.

ITopsinoK BBINOJHEHUS 32IAHUM:
1. BbImosHUTE 3agaHus.
2. OTBEeTUTH HA KOHTPOJbHBIE BOIPOCHL.
3. CnenaTtp BBIBOJIL.

3ananus
1. HaiiTu ob1iee pelieHre ypaBHEHU:
dz dz
_ _:0.
a) ydx Xdy >
dz dz
2y —y===0;
6) [x+2y|— iy =0

du du du__
B) X&”d_y”E‘O'

2. Tloe3n NBMXKETCS MO MPSIMOJMHEHHOMY Y4YacTKy CO CKOPOCThIO 72 km/4. 3a
KAaKO€ BpPEMsSI U Ha KaKOM PACCTOSHHM OH OyJeT OCTAaHOBJIEH TOPMO30M, €CIIH
CONPOTHUBIICHUE JBUKEHHUIO MOCIIE HaYaia TopMokeHust paBHa 0,2 ero Beca.

3. Huck, HayaBIIMIICS BpallaThCsl C YIIOBOM CKOPOCTBIO 5 00/MUH, uepe3 2 MUH
BpallaeTcsi co CKOpOCThi0 3 00/MuH. Uepe3 kakoe BpeMs MOCie Hayalia
BpalleHUsi CKOpoCcThb OyaeT paBHa 1 00/MUH, eciM cWia TpPeHHUs
MIPONOPLUHUOHAIIEHA CKOPOCTH BpAILICHUS ?

KoHTpoJibHBIE BONIPOCHI:

1. Yro HaspBaeTcs  AuddepeHnraIbHbIM — yYpaBHEHHEM B YacTHBIX
MIPOU3BOJIHBIX ?

2. Kak ompeaenuts mopsaok and@epeHnanbHOr0 ypaBHEHUST B YaCTHBIX
ITPOU3BOIHBIX ?

3. Uro Ha3bIBalOT pelieHueM IUupPepeHIHaTbHOIO YpPAaBHEHUS B YaCTHBIX
ITPOU3BOJIHBIX ?

IIpakTnueckoe 3anaTue Ne 8



Tema: «OreHka pe3yIbTaTOB TECTOBOIO AKCIEpUMEHTa 3PHEKTHBHOCTH PabOTHI
MEXaHU3MOB U OOOpYIOBaHUS >KEIE3HOJOPOKHOTO TPAHCIOPTa MO CPEICTBaM
OTIPEICNICHHS] CXOJAMMOCTH YUCIIOBOTO psijia 1Mo mpu3Haky Jlamambepay.

Henab: HayuyuThCAd HCCIAEAOBATH HA CXOAMMOCTb YHUCIIOBBIE DPsiIbl MO IMPU3HAKY
HanamOepa, NPUMEHATH CTENEHHBbIE PAAbl K NPHUOIMKEHHBIM BBIYMCICHUSIM
3HaYCHUU (PYHKIIMM.

OO6opynoBaHMe: HHCTPYKIIMOHHAS KapTa, KaJbKYJSATOP, TA0JIMIla OCHOBHBIX PSIOB
MaxiiopeHna.

ITopsinox BBINOJIHEHUS 32IAHUM:
1. BbImosHUTE 3agaHus.
2. OTBEeTUTH HA KOHTPOJbHBIE BOIIPOCHI.
3. Cnenatb BBIBOJ.
3aganus

1. UccnenoBaTh psii Ha CXOIMMOCTB 10 Npu3HaKy JlamamoOepa:

n—ln!’
6) Z 1+n
n=1 ].+n

-1 ,
n.,
3"

2. Haiitu 061acTh CXOIUMOCTH psijia: Z

3. BurauciauTh ¢ TOYHOCTHIO 70 0, 001
a) In0,9;
6) V1,012;
B) sin18’;

.
sin x
d

KoHTpoJibHBIE BONIPOCHI:

1. Yto Ha3pIBaETCS YUCIOBBIM PSJIOM?
Yrto Ha3pIBae€TCAd YaCTUYHBIMA CYMMaMHU YUCJIOBOIO psija?
Kaxoil ps1 Ha3pIBaeTCA CXOAAIIMMCS, 8 KAKOM pacxoasimumces?
CdopmynupyiiTe npu3HaK CXOJUMOCTH YUCIOBOro psana no Jamamoepy.
UTo Ha3bIBAETCS CTETIEHHBIM PAIOM?

AN

Yro HasbiBaeTcs pspoM Maknopena?



IIpakTnueckoe 3ansaTue Ne 9
Tema: «Pemenne KOMOWMHATOPHBIX 3a/ad TPHU OPTraHU3AIUU TEXHUYECKOU
AKCIUTyaTally MAlluH U 000pYAOBaHUS HA KEJIE3HOAOPOKHOM TPAHCIOPTEY.

Ieab: HayuuTCcs peniaTh KOMOMHATOPHbBIC 3a4a4H.
Oob0opynoBaHme: UHCTPYKIIMOHHAS KapTa, KAJbKYJISTOPHI.

ITopsinoK BBLINOJHEHUS 32JAHUM:
1. BpimoaHuUTh 3a7aHUS.
2. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.
3. BriBog.

3ananus

1. CKOJBKMMH CIOCOOAMH MOKHO COCTABHUTHL COCTaB M3 12 BaroHoOB TakK, YTOOBI
JIBa OMPEAEIEHHBIX BArOHA HE OKA3AJIUCH PAAOM?

2. CtyneHTbl BTOpOro Kypca u3ydaroT 12 gucuumianH. CKOJBKMMH croco0amu
MOHO COCTaBUTh paclucaHue 3aHIATUI HAa OJWH JIeHb TakK, 4TOObI 3 mapbl
OBLIN pa3IUYHbIMU?

3. B rpymnme 25 crynentoB. CKOJBKUMHU CIIOCOOAMU MOXHO BBIOpATh CTapoOCTy
TPYIIIBI U €r0 3aMECTUTEIISA?

4. Jlna nepenayd  aBapUMHBIX  CHUTHAJOB  JIOTOBOPWIHCH  HMCHOJIb30BATh
CIICLIMAJIbHBIC LIBETHBIE CUTHAJIBHBIC PAKETHI, 3aIlyCKAEMBbIE I10CIJIEI0BATEIBHO.
OnHa mocneaoBaTENbHOCTh PAKET — OJMH CUTHAN; B KAKOM MOPSAKE HIYT
[BE€Ta — CYLIECTBEHHO. Kakoe KOIM4YeCcTBO pa3jJWYHBIX CUTHAJIOB MOYKHO
MepeIaTh MPH MOMOIIH 3aITyCKa POBHO ITATH TAKUX CUTHAJIBHBIX PAKET, €CIIA B
3amace HMEIOTCS PakeThl TPEX pa3IMYHBIX IBETOB (pakeT KaxJoro BHAA
HEOTPAaHUYECHHOE KOJWYECTBO, ILIBET PAKET B IOCIEAOBATEIBLHOCTH MOMKET
MOBTOPATHCS)?

5. Anekcell cOCTaBisIET TaOJMILy KOJOBBIX CIIOB [JIsi Tepefadyu COOOIECHHUI,
KKJOMY COOOIIEHUIO COOTBETCTBYET CBOE KOJIOBOE CIJIOBO. B kauecTe
KOJIOBBIX CJIOB AJIEKCEW HCMOJb3yeT S5-OyKBEHHBIE CJIOBA, B KOTOPHIX €CTh
Tobko OykBel M, U, P, npuuém OykBa M nosiBisiercst poBHo 1 pa3. Kaxnas u3
JIPYTUX JOMYCTUMBIX OYKB MOJKET BCTpPEYaThCsi B KOJOBOM CJOBE Jt000e
KOJIMYECTBO pa3 WM HE BCTpedyaThbcs coBceM. CKOJBKO pa3IMYHBIX KOJOBBIX
CJIOB MOKET MCIO0JIb30BaTh AJleKCen?

KonTpoJibHbIE BONIPOCHI:
1. Yrto Takoe komOMHaTOpUKA?



Haiite onpenenenue paxropuana.

[lepeuncnure TUTIBI KOMOMHATOPHBIX COCTMHEHUM.

Urto Ha3bIBaeTcs nepectaHoBKaMu? Kak OHU BBIUKCIISIOTCA.
Uro Ha3biBaeTcs pa3mereHussMu? Kak OHM BBIYUCIAIOTCS.
Yto Ha3bpIBaeTcs coueTaHUIMU? Kak OHU BBIYUCIISIIOTCS.

NNk

B 4em otnmuume pa3MemeHuii OT COYETaH?

IIpakTnyeckoe 3ausitue Ne 10
Tema: «Pemenue 3a1ay Ha HAXOXKJEHUE BEPOSTHOCTH COOBITUS MPU U3YUYEHUU U
TUTAHUPOBAHUU TEXHOJOTUYECKOTO IIUKJIIA DKCIUTyaTallud MallluH U 000py10BaHUS
K.4. TpaHcnoprta. OnpeaesneHUe CpPeIHEKBAIPaTUYHON CKOpPOCTH JUIsl pacyeTa
BEJINYMHBI BO3BBIIICHUSI HAPY>KHOTO PEIIbCay.

Iesb: HayyuTCs pemarh 3a4a4u [0 TEOPUU BEPOATHOCTEM.
Oo0opynoBaHmne: HHCTPYKIIMOHHAS KAapTa, KAJbKYJISTOPSI

IopsiioK BBINOJIHEHUS 3aJaHUIL:
1. BpimonHUTH 33/1aHUS.
2. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
3. CnenaTh BBIBOI.

3ananus
1. Bpuragupy 3apaOoTHas 1ara nepeyucisiercs Ha Je0eToByr0 KapTy. UeTsipe

nocliiegHue UQpbl HOMEpa KapThl ciaydyainbeie. KakoBa BEpOsSTHOCTH TOTO, YTO
ATU TOCHEIHUE YeThipe HUGPHI UAYT MOAPSA B TMOPSAKE BO3pacTaHus,
Harpumep 1234 unm 34567
2. B jgucraHuuMd OyTH UMeEETCs JBa  YJIbTPa3BYKOBBIX JedeKTockora.

BeposaTtHoCTh TOT0, 4TO MEPBBIA U3 HUX HE MOTPeOyeT peMoHTa, paBHa 0,8, s
BTOPOrO0 Takas BeposiTHOCTh cocTaBiser 0,92. Haiftu BeposTHOCTDH
CJICTYIOIINX COOBITHI:

a) oauH u3 AePEKTOCKONOB HE MOTPEOYET PEMOHTA;

0) xoTst ObI 0JIMH U3 Ne(HEKTOCKOIOB HE MOTPEOyET pEMOHTA.
3. B samuke umerotrcs 27 aHKepHbIX maid u 15 muockux maitd. M3 suuka

BBIHIMAIOT OAHY 3a ApyToi 2 maiioel. HaliTi BeposiTHOCTH TOTO, YTO:



a) 00e maiObl aHKEPHBIE;
0) oxna maiiba aHkKepHas, a Apyras - IIoCKasl.

4. B xaxpoul u3 Tpex maprtuii, copepxkamux no 60 ckperienun KBP-65111,
HMMEIOTCS COOTBETCTBEHHO OJIHO, JBa M YEThIpE OPAaKOBAHHBIX CKPEIJICHUS.
N3 kaxnol mapTuM Hayraja HM3BJIEKAIOT 0 OJHOMY CKperuieHuro. Haitu
BEPOSTHOCTH TOTO, YTO BCE TPU CKPEIICHUS OKAXYTCsl OpaKOBaHHBIMHU.

5. BepoATHOCTh TOro, YTO pacxXxoJ DJIEKTPOIHEPIMM Ha y4YacTKE B TEUCHHUE
OJIHUX CYTOK HE IMPEBBICUT YCTAHOBJIEHHOW HOpMbI, paBHa 0,8. Haiitu
BEPOSTHOCTh TOTO, 4yTO B Ommkaimme 30 CyTOK pacxoj| JIEKTPOIHEPTUU B

TEUEHHE 25 CyTOK HE MPEBBICUT HOPMBI.

KoHTposbHBIE BONIPOCHI:
1. Urto Ha3bIBaeTCS BEPOSATHOCTHIO COOBITHSA?

2. CdopmynupyiiTe TEOPEMY CIOXKEHUS: a) 1JI1 HECOBMECTHBIX COOBITUIA; O)
JUIS IBYX IPOU3BOJIBHBIX COOBITHIA.

3anumure Gpopmyily HOJHON BEPOATHOCTH.

Kaxkast BenmurHa Ha3bIBAETCS CIy4atHOM?

3anumure Gopmyny bepHysm.

AN

Yrto Ha3bIBaeTCA 3aKOHOM paclpeAesieHUs CITy4ailHON BETUYHHbI?

IIpakTuyeckoe 3ausitue Ne 11
Tema: «Pemenue 3amay Ha COCTaBIEHME MPOU3BOACTBEHHOIO IUIAHA IIPU
IJIAHUPOBAHUM TEXHOJIOTUYECKOTO IUKJIA HKCIUTyaTallui MalluH U 000pYI0BaHUS
Ha TPAHCIIOPTE.

Henab: HayuyuTCcs MPUMEHSATH METOJbl YHUCICHHOTO AU(PGEpeHIUPOBAHUS TIPU
pELICHUH 3a4ad.

OO6opynoBaHMe: HHCTPYKIIMOHHAS KapTa, KabKYJISTOPbI

ITopsinox BBINOJHEHUS 32IAHUM:
1. BbImosHUTE 3agaHus.
2. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL.
3. Cpenatb BBIBOJ.



3ananus

1. Tlo Tabnuie 3Ha4YeHMA PYHKITUN
x| 234
y | 0| 5] 8
CocraBieHa TabauIIa KOHEYHBIX Pa3HOCTEH
x |y |Ay| A%y
2105 -2

4 | 8
Haiitu npubnnxeHHoe 3HaYeHUe NPOU3BOIHON QyHKIMHU B TOUKe X=1,5.

2. Merogom  yucineHHoro gud@epeHUUpOBaHUS ~ HAWUTH  AHAIUTUYECKOE

BBIpKEHHE (DYHKIMU, 3aJJaHHON TaOIMYHO

X 2 5 8

y 1 2 5

3. Ha ckonpko (mpuONHM3UTENBHO) W3MEHHUTCS CTOpPOHA KBajapaTa, €ClUd €ro
IIONIA b YBEIUYUTH ¢ 25 M* 10 25,15 m*?

4. BBIMMCINTH MPUOIMKEHHO ¥ 28.

KoHTpoJibHBbIE BONIPOCHI:
1. 3anummure dbopmyIbI MPUOIMKEHHOTO nuddepeHnupoBanus,
OCHOBaHHbIE HA HHTEPHOJISIIMOHHON Qopmyne Jlarpanxa.
2. Onuiure, Kak ocymiecTBisieTcs rpaduueckoe quddpepeHmpoBaHme.

IIpakTuyeckoe 3ansiTue Ne 12
Tema: «OrmnpenesneHue KOJUYECTBA HJIEKTPOIHEPTHH, 3aTPAUYCHHOM Ha TATY
M0€3710B, B 3aBUCMMOCTH OT ITUIaHa M TPO(UIs MyTH MOCPEACTBOM METOJa
Diinepa u penieHus: 0ObIKHOBEHHBIX TU(DPEepeHIIMATbHBIX YPaBHEHUI.

Heab: nayuutbes pemats nuddepeHnnanbHble ypaBHEHUS, TPUMEHSST METOJ
Ditnepa.

OO0opynoBanme: HHCTPYKLIMOHHAS KapTa, KaJbKYJISATOP

ITopsi10K BBINMOJIHEHUS 32 JaHUI:
1. BeimoaHUTH 3a1aHUS.
2. OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI.
3. CuenaTth BBIBOI.



3aganus

1. Ilycte mnocnenoBarenbHble 3HAYEHUS (DYHKIMM, SBISIOIEHCS pELHICHUEM
3agaun Komw mis nuddepeHnuanbHoro ypaBueHus y'=f(x,y) ¢ Ha4aabHbBIMU
YCIOBUAMH Y| Xo|=Yo, X=Xy, Haxomutest o Metoxy Ditnepa Yin=Yi+hf (xi, ).

Haittu 3HaueHue Y, KOTOPOE OIPEACISIETCS YpPaBHEHHEM y’zi—y pu
Yo=1,x,=4 ¢ marom h=0,2.

2. MarepuanpHasi TOYkKa € Maccol m=1 r morpyxaercs B XKHIKOCTb 0e3
HayaJIbHOM CcKopocTH. Cuia CONPOTHBIEHMS >KUIKOCTH IPONOPLUUOHAIbHA
CKOPOCTH TOTPYXXEHUSA V C KOIPPHUIMEHTOM MPOMOPIUOHATBEHOCTH k=4,
Haiitn 3aBHCUMOCTB CKOPOCTH OT BPEMEHHM. BBIUMCINTL 3HaYEHHE CKOPOCTH
yepe3 2 MUHYTHI [I0CJIE Hadajla MOTPYKEHHUs.

3. Haiitu ypaBHEHME ABMKEHHUS TENA U BBIYUCIUTH 3HAYEHUE €r0 CKOPOCTH Yepe3
8 C mocine Havala JABWKEHHS, €CIM €ro CKOPOCTh MPONOPLMOHAIBHA
MPOMACHHOMY IYTH U TEJIO TpoxoAauT 25 m3a S c,a 75 m3a 10 c.

KoHTpoJibHBbIE BONPOCHI:
1. B 4em 3akiroyaeTcs yCOBEpLIEHCTBOBAaHHBIN MeTo ] Junepa-Kommun?
2. Kakue meroasl pemeHus auddepeHnaibHbIX YpaBHEHUH, KpoME METoAa
Diinepa u MoauduUKaIuil MeTo1a Ditsiepa, CyIeCTBYIOT?

Kpurtepuu ouenkn:
— OILICHKA «3a4TEHO)» BBICTABISAETCS CTYJEHTY, €CiH BblonHEeHO 70% u Oonee
padoThI;
— OILIGHKa «HE 3a4TEHO)» BBICTABIIAETCS CTYJEHTY, €CJIM BBIIIOJIHEHO MEHEe
70% paboThI.



IlepeyeHb BONPOCOB K 3a4eTy
no aucuuiuinie «IlpukiagHas maTeMaTuKa)
Pazoen 1. /luneiinan anzeopa
1. Ompenenenne  KOMIUIEKCHOTO  yucina. ['paduueckoe  m3oOpaxeHue
KOMILJIEKCHBIX YHCE.
2. IlpaBuia BBINOJHEHUS apUPMETUUYECKUX JEHUCTBUH C KOMILIEKCHBIMU
YuCJIaMH B alireOpanyeckoi hopme (CIoKeHne, yMHOKEHHE, JICTICHHE).
3. Tpuronomerpuueckas ¢opmMa KOMIUIEKCHOTO YKCTIA.
4. JleiicTBus HaJ KOMILIEKCHBIMU YUCJIaMU, 3aIaHHBIMU B
TPUTOHOMETPHUUECKOI popme.
5. TlokazarenbHas (hopMa KOMIUIEKCHOTO uncia. Gopmyna Ditnepa.
Pazoen 2. Ocnoevl OucCKpemHoii mamemamuxku
6. MHuoxectBa. Ilycroe MHOXECTBO, TOJIMHOXKECTBA HEKOTOPOTO MHOXECTBA.
Onepanuu HaJ MHOXKECTBAMM.
7. OTHOLIEHUS, UX BUIBI U CBOMCTBA. [narpamma Oiinepa-BenHa.
8. OcHOBHbIE TMOHATUS Teopuu rpadoB: rpad, BepiidHa, pedpo, CTENEHb
BEPILIUHBI.
9. Buasl rpados: nonasle U HenoaHbie. OpueHTUpoBaHHbIN Tpad. CBsi3aHHbIE
rpadsl.
Pa3zoen 3. Mamemamuueckuii ananus
10.ITonatue npousBogHoi. ['eomerpuyeckuid u  (U3HMYECKUH  CMBICI
MPOU3BOAHON (DYHKIIMH.
11.I1paBuna u hopmynsl quddepeHITUpOBaHMS JIEMEHTAPHBIX (PYHKITUM.
12.HeonpeneeHHbI HHTETPAJl U €TO CBOMCTBA.
13.OcHoBHbBIE (HOpMYIIBI UHTETpUpOBaHUS. MHTErpupoBaHHe MOJACTAHOBKOW U
10 YaCTSIM.

14.OnpeneneHnplii MHTETpPaNI U €ro OCHOBHBIE cBOMCTBA. @opmyna HeroToHa-
JleiiOHuna.

15. 'eoMmeTpryeckue NpUIIOKEHHS ONPEIEICHHOTO HHTETPAJIa.

16. ITonsaTne 0 g depeHuaIbHOM YPAaBHEHHUH. [Topsnox
g depeHnaIbHOro YpaBHEeHHUS.



17. AudpdepeHunanbHble YpaBHEHUS MEPBOTO MOPSAIKAa C Pa3lelIieHHBIMH U C
pa3IeNAIOIMMUCS EPEMEHHBIMHU.

18.JIunelinble nudQepeHIranbHble YpaBHEHHUS ME€pBOro mnopsaka. Meton
bepnynnu.

19.JIunelinbie ogHopoaHble AuddepeHnanbHble YpaBHEHUS BTOPOrO MOPsAKa
C OCTOSIHHBIMU KO3 (DUIIMEHTAMH.

20. uddepennnanbubie ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX.

21.Yucnossle psasl. HeoOXoaumblii ¥ J1OCTATOYHBbIE MPU3HAKU CXOAMMOCTU
psna.

22.Pa3znoxkeHne MOJBIHTErpabHOW (QYyHKIMKU B psa. CreneHHble psiabl
MaknopeHna.

Pa3zoen 4. Ocnoevt meopuu eeposmuocmeii U MamMemMamuieckoll CmamucmuKku

23.Ilonsarue xomMOMHATOpHOUN 3amayu. OCHOBHBIE MOHATHS KOMOWHATOPHKHU:
(akTopua, nepecTaHOBKU, Pa3MELIEHUS U COUETAHU.

24.OCHOBHbBIC TOHATUS TEOPUU BEPOSITHOCTEH: COOBITHE, PABHOBO3MOXKHBIC
COOBITHS, COBMECTHBIE U HECOBMECTHBIE COOBITHS, JTOCTOBEPHOE COOBITHE,
HEBO3MOXKHOE COOBITHE, TOJIHAasg CHCTeMa COOBITUH, MPOTUBOMOJIOMKHBIE
COOBITHSI.

25.0npeneneHne BEPOSTHOCTH. Y CJIOBHASI BEPOATHOCT.

26.Teopembl CclnoXeHUST W yMHOXeHUsS BeposTHocteil. dopMyna mnosHOU
BEPOSITHOCTH.

27.®opmyna bepuymnu. CirydailHble BEJIMUMHBI, 3aKOHBI UX PACIPEACICHUS U
YHUCJIOBBIE XapaKTEPUCTUKHU. MaTeMaTHueCcKoe OKUIaHUE U TUCTIEPCHSL.

Pa3zoen 5. Ocnoenvie uucnennovie Memoowt

28.IloHATHE O YMCIEHHOM HHTErpupoBaHud. DOpmysbl  YUCIEHHOIO
MHTErPUPOBAHUS: PAMOYTOJIbHUKOB, Tparneuuil. ®opmyna Cumncona.

29 Ilonarue o uyucieHHOM Jud@epeHunpoBaHud. POpMysbl YUCIEHHOIO
mudpepeHnpoBaHs, OCHOBAaHHBIE HA WHTEPIOJAIMOHHBIX (HopMysax
Herorona.

30.IlonsiTHE O YKCIEHHOM peleHu AuddepeHunanbHbIX YpaBHEHU. MeToj



Diinepa 1715 petieHrs 00bIKHOBEHHBIX AU(depeHITnaTIbHbIX YPaBHEHH.

Ilepeyensb JuTEpaTypHI

AJIF IMIOATOTOBKH K 3aqéTy

OCHOBHBIC HCTOYHUKH:

1. Makapos, C. W., Beicliasg maTemMaTuka: MaTEMAaTUYECKUN aHAIU3 U JIMHEWHAS

anredpa : yuebHoe nocobue / C. 1. MakapoB. — Mocksa : KnoPyc, 2024. —
320 c. — ISBN 978-5-406-13446-7. — URL: https://book.ru/book/954837 —

TeKCT : 37IEKTPOHHBIN.

I[OHOJ'IHI/ITCJILHLIC HCTOYHHKH

l.

biunosa, C.II. Maremartuka. IlpakTukym it CTYA€HTOB TEXHHYECKHX

cnermanpHoctel / C. I1. bamnoBa. — 2-e m3a., crep. — Cankr-IleTepOypr:
Jlamp, 2023. — 196 c¢. — ISBN 978-5-507-45891-2. — TexkcT :
ANEKTPOHHBIN //  JlaHp : 531eKTpoHHO-OMOnuoreyHas cucrema. — URL:
https://e.lanbook.com/book/291170. — Pexum pgoctyma: s aBTOPH3.
M10JI30BAaTEIIEH.

Hemunosuy, b. I1. luddepenuunansapie ypaBHeHUs: : yueOHOE mocodue s
By30B / b. Il. Jlemunosuu, B. II. MonenoB. — 6-¢ uza., crep. — CaHKT-

[TerepOypr : Jlanb, 2022. — 280 c. — ISBN 978-5-8114-9441-5. — TekcrT :

ANEKTPOHHEIN // JlaHb : »snmekTpoHHO-OMOnmoreyHass cuctema. — URL:
https://e.lanbook.com/book/195426. — Pexum pgocTyma: uisi aBTOPH3.
MOJIb30BATEIICH.

JI3106a, T. C., Marematuka. [Ipaktuxym : yaednoe mocodue / T. C. JI3t06a. —
Mocksa : Pycaiinc, 2023. — 202 c. — ISBN 978-5-466-03198-0. — URL.:
https://book.ru/book/949694. — TeKCT : 2IEKTPOHHBIM.

3enkoB, A. B. Uucnennsie metonsl : ydueOHoe mocobue / A. B. 3eHKOB ;
Hay4HbI pemgakTop B. B. Ilnemes. — ExatepunOypr : Yp®V, 2020. — 124 c.
— ISBN 978-5-7996-1781-3. — Tekcrt : anexkTpoHHbii // JlaHb : 3IEKTPOHHO-



oumbmmoreunas cucrema. — URL: https://e.lanbook.com/book/98347. —
PexuM ocrymna: 1t aBTOpU3. 1OJIb30BaTEIICH.

Cenpix, U. FO. Jluckpernas matemaruka : yueOHoe nocooue / U. 0. Cenpix,
FO. b. I'peGennukoB. — Mocksa : KnoPyc, 2021. — 329 c¢. — ISBN 978-5-
406-05751-3. — URL: https://book.ru/book/938234. — TekcT : 31€KTPOHHBIN.



Kpurepuu ouenku:

OneHnka «5» BBICTaBISETCS, €CIIH 00YUaIOIUNC:

— TMIOJIHO PACKpPBUI COfepXaHHe MaTrepuana B oObeMe, MpPeayCMOTPEHHOM
IIPOrpamMMON TUCLIHILINHBI,

— MW3JI0KWJ MaTepuai TIPAMOTHBIM SI3bIKOM B OIPEACIICHHON JIOTHYECKOM
MOCIIEIOBATENBHOCTH, TOYHO HMCIOJB3YS MATEeMAaTHUYECKYH) TEPMHHOJIOTHIO
Y CUMBOJIHKY;

— TMPaBWIbHO BBIMOJIHUI PUCYHKH, YEPTEXKHU, TpaQHUKH, COMYTCTBYIOIIUE
OTBETY;

— TMOKa3ajJl yMEHHE WUIIOCTPUPOBATh TEOPETHUUECKUE TOJO0KEHUS KOHK-
PETHBIMM TIPUMEpPaMU, NPUMEHITh UX B HOBOM CUTYyallUH MPHU BBHINOJHEHUU
MPaKTUYECKOTO 3a/1aHHUS;

— MPOAECMOHCTPUPOBAI YCBOCHUE PAHEE MW3YYEHHBIX COIYTCTBYIOIIMX
BOIIPOCOB, C(HOPMUPOBAHHOCTh M YCTOWYUBOCTH HCIIOJIB3YEMBIX IMPU OT-
paboTKe YMEHUM 1 HABBIKOB;

— OTBEYaJl CaMOCTOSITENIbHO 0€3 HaBOJAILIMX BOMPOCOB. BO3MOXKHBI O/1HA-/IBE
HETOYHOCTH IIPU OCBELIEHUU BTOPOCTEIIEHHBIX BOIPOCOB MJIM B BBIKJIAIKAX,
KOTOpBIE CTYJIEHT JIETKO UCIIPABMJI 110 3aMEYaHUIO IK3aMeHaTopa.

Omnenka «4» BbICTaBIIsIETCSl O0YUaIOUIEMYCs, €CJIM OH yIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUAM Ha OLICHKY «5», HO IPU ATOM UMEET OJMH U3 HEJIOCTATKOB:

— B UBJIOKEHUW JOMYLIEHbl HEOOJbIIMEe MpoOesbl, HE HCKAa3UBLIME Ma-
TEMaTUYECKOE COJIepKaHUE OTBETA;

— JIONYILIEHbl OJWH-JBA HEIOYETa IMPHU OCBEIIEHWH OCHOBHOIO COJACpPMKAHMS
OTBETA, UCIIPABJICHHBIE 110 3AMEYaHHIO;

— JomylieHbl omunOka uiau OoJjiee JIBYX HEJOYETOB IPU OCBEUIEHMH BTO-
POCTETICHHBIX BOIMPOCOB WJIM B BBIKJIAJKAX, JETKO HCIPABJICHHbIE 10
3aMEUYaHuIo.

OueHka «3» CTaBUTCS B CIAEAYIOLIUX CIydasX:

— HCIIOJHO HIIK HCIIOCJICAOBATCIIbBHO PACKPBITO COACPKAHHNC MATCpHAJd, HO



MOKa3aHo 0011ee MOHUMaHNEe BOIIPOCa;

— WMEIIUCh 3aTPYAHCHUS WIW JOIMYIICHBl OMMOKA B OMPEICICHUHN MOHSATHH,
UCIIOJIb30BAHUM MAaTEMaTUYECKOW TEPMHMHOJIOTHM, YepTe)KaxX, BBIKIAJKaX,
WCTPABJICHHBIE MIOCJIE HECKOIBKUX HABOSIIINX BOIIPOCOB;

— CTYIEHT HE CIPaBWICSA C NMPUMEHCHUEM TEOPUH B HOBOW CHUTYAallMU MpH
BBITIOJIHCHUM TPAKTHYECKOTO 3aJaHus, HO BBIMOJHWI 3aJaHus 00s-
3aTEJILHOrO YPOBHS CJIIOKHOCTH O JaHHOW TEME;

— TIpU 3HAHUM TEOPETUYECKOr0 MaTepuaia BbISBICHA HEIOCTAaTOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

OneHka «2» CTaBUTCS B CIEAYIOLINUX CIydasX:

— HE PacKphITO OCHOBHOE COZepKaHKEe yueOHOTO MaTepHaa;

— OoOHapy>XeHO HE3HaHWE WM HEMOHMMAaHUE CTYACHTOM OOJbIIeH WIn
HauOoJee BaXKHOM yacT yueOHOTO MaTepHaa;

— JIOMYIIEHbl OIMMOKU B ONPEACICHUU TMOHATHI, NpPU HCIOJIH30BaHUU
MaTeMaTUYeCKOW TEPMUHOJIOTHH, B PUCYHKAX, YepTekKax Win rpadukax, B
BBIKJIAQJIKaX, KOTOpPBIE HE WCHPABJICHBI IIOCIE HECKOJIBKUX HAaBOISAIINX

BOIIPOCOB.
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