[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WO: ®epnoposa MapuHa BnagummposHa
[omkHocTb: OupekTop Gpunmana Hpunoxenue
Nara noanucanms: 03.08.2026 09:11:17 OIIOII-ITICC3 no cnenuaiabHOCTH
YHUKanbHbI MPOrpaMMHbIN KIKOY:

23.02.08 CTpouTenbCTBO KENE3HBIX JOPOT,
e766def0e2eb455f02135d659e45051ac23041da

MyTh U IyTE€BOE XO31CTBO

DOoH/ OLIECHOYHBIX CPEICTB
10 y4e0OHO# JUCHUIINHE
OI1.04 TIPUKJIAJTHASL MATEMATHKA

Mo CHenrajJbHOCTH
23.02.08 Cmpoumenscmeo ycene3nvlx 00po2, Nymov U Nymeeoe X03aucmeo
ba3zosaa noozomoexa

cpeonezo npogheccuoHanIbHo20 00pa30eanu
(200 nauana noozomoexu: 2024)



Conep:xkanue

1. ITactopT (hoHIA OIIEHOYHBIX CPENICTB.
2. Pe3ynbraThl 0cBOCHHS Y4eOHON AUCITUILUIMHBI, TIOJIJICKAIIIAE ITPOBEPKE.
3. O11eHKa OCBOCHUS YUEOHOU TUCIUTLTNHBI:

3.1. ®opmbl U METOJTBI OLICHUBAHMUSI.

3.2. Koauduxarop OLIEHOYHBIX CPEJICTB.

4. 3agaHud UId OLIEHKA OCBOEHUS UCHUILINHEL.



IMacnopT KOMILIEKTA KOHTPOJHLHO-0LEHOYHBIX CPEICTB

B pesynbrate ocBoeHus yuyeOHOW AUCUMIUIMHBI [lpuknadnas mamemamuxa
oOyyarouiicss nomwkeH obnagath mnpeaycmorpeHHbiMu PI'OC mo cnenunanbHOCTH
23.02.08 Cmpoumenvcmeso scenesnvix dopoe, nyme u nymegoe xossiicmeo (bazoswiil
YposeHb nodeomosku 0ns cneyuanvrocmu CII0) cneayronmuMi 3HaHUSIMU, YMEHUSMU,

KoTopbie GOpMUPYIOT 001IKE U TIPOodhecCUOHATbHBIE KOMIIETEHITUH:

Kox OK

YMmeTh

3HaTh

OK 01. Boi6upats
CIIOCOOBI peIICHHSI

- OIIPCACIIATH OTallbIl

PCIICHUA 3aaa49U, COCTABIIATH

I1aHa  AJId

- CTPYKTypa
peleHns 3a1a4, aJrOpPUTMBI

3a1a4 TUTaH JIEHCTBUSA, | BHITIOJIHCHHUS pabor B
npodeccuoHanbHON pean30BbIBAThH npodheCCUOHAIBHOU 151
TEeATeTLHOCTH COCTaBJICHHBIT IJ1aH, | CMEXKHBIX 00JIacTsIX;
PUMEHUTEIBHO K OTpENEeNATh  HEOOXOIWMEIC | -  OCHOBHBIC  MCTOYHHUKH
Pa3IMYHBIM KOHTEKCTaM | peCypChI; uH(MOpMAIUU U PECYPCHI NS
- BBIIBIATH W DA(G(EKTUBHO | pellieHuss  3aJad  W/WiH
HCKaTh uHdopmaIuio, | mpodIem B
HEOOXOAUMYIO JUIsl pelieHus | npoecCHoOHaIbHOM  W/UITU

3a/1ayu W/WiIK MpoOIIeMbl

COIIMAJIBHOM KOHTCKCTC

OK 02. Ucnonp30BaTh | - OLEHMBATHh NPAKTHYECKYIO | - IIPUEMBI
COBPEMEHHBIE CPEACTBA | 3HAUUMOCTD PE3yNbTATOB | CTPYKTYPUPOBAHUSA

IIOMCKA, aHAJIN3a U IIOMCKA; uHpopMaIuy;
UHTEpIpPETALlNN - OmIpenensTh 3agaud Uit |-  popMaT  OpOpMIICHHS
uHdopMaIum, u MoucKa uHdopmaIuu, | pe3yabTaToB MOMCKA
UH(pOpMaIMOHHbIE IJJAHUPOBATH npotiecc | uHpopmanuu

TEXHOJIOTUH TS MIOKCKa, BBIOMpATH

BBITNIOJIHEHHUS 3a7a4 HEOOXOJMMBbIE  MCTOYHHUKHU

npodeccuoHaNbHON uH(popmaIun

NEeATEIbHOCTH

[IK 4.1. IInanupoBath Ymerb BBINIOJIHSATD | 3HATH ONIPEIEIICHUE
paboTy CTPYKTYpPHOTO JUHENHBIE Olepaluyd HaJ | MaTPULBI U CBOICTBa
no/ipa3/ieJIeHus Ipu MaTpHIlaMH, BBIUMCIIATH | ONIEpallii HaJ MaTpULaMU;
TEXHUYECKOU ONMpeNeNuTeNd 2-r0 M 3-T0 | UTO Takoe ONpeaeiuTeNlb
IKCILTyaTalluH, MOPSIJIKOB, MPUMEHSTD | KBQAPATHOH MAaTpPUIBI U €ro
00CITyKMBaHUU U TEOpEMY O  DPa3JOKEHUHU | CBOMCTBA; MOHITHE MHUHOpA
pPEMOHTE ONPENENNTENSA, HAXOAUTh IO | U anreOpanvecKkoro
KEJIE3HOLOPOKHOTO QITOPUTMY OOpaTHYIO | AOTIOJIHEHUS; NOHSTHE
IyTH, ICKYCCTBEHHBIX | MAaTpHULLY. oOpaTHOM  MaTpHULIbI U




COOPY>KEHUI NITOPUTM oOparieHus
MaTpuil.

dopmoii aTTecTaluy 1Mo yueOHON JUCIUIUIMHE SIBJSETCS 3a4eT C OIEHKOM.




2. Pe3yabTaThl 0CBOCHUSI YUeOHOH TUCHHUIJIMHBI, NOAJIeKALNe POBEepPKe

2.1. B pesynbrare arTecTalud MO Y4YEOHOM IUCIUIUIMHE OCYIIECTBISETCS

KOMIUICKCHAA IIPOBCPKa CIICAYIOIIUX YMGHI/Iﬁ )41 3HaHPII>'I, a TaxKKkC JHMHaMHKa

dbopMupoBanus 00X U POGECCHOHATBHBIX KOMITETEHITUH:

Pe3yabTaThl 00yyeHus

IMoxa3aTenun oleHKH
pe3yJbTaToB

(I)OprI KOHTPOJIA U
OllCHUBaHUA

3Haer:

OCHOBHBIE MATEMATHUECKHUE
METO/IbI PEIICHHUS
MPUKIIAIHBIX 33724 B
obJyactu nMpodhecCUOHATBHOM
JEATEIIbHOCTH;

OCHOBHBIE TIOHATHUSA U
METO/Ibl TUHEHHOMN anreOph;
OCHOBHBIE TIOHSTHUSA U
METOJIbl MAaTEMATUYECKOTO
aHau3a;

OCHOBBI

i pepeHInanTbHOrO
WCUYUCIICHUS,

OCHOBHBIE TTOHSITUS U
METO/IbI TEOPUU
KOMILIEKCHBIX YHCEIT;
OCHOBBI HHTETPAJIBHOTO
VCUYUCIICHUS,

OCHOBHBIE TIOHSTHUSA U
METO/bl TEOPUHU
BEPOSITHOCTEU U
MaTEMaTHYECKOU
CTaTUCTUKHU;

OCHOBHBIE TIOHSTHUS
JIUCKPETHOW MaTEMaTHUKHU;
OCHOBHBIE YHCJICHHBIC
METO/IbI: YHCJICHHOE
nuddepeHupoBanme,
WHTETPUPOBAHUE, YUCIIEHHOE
pelieHne 0OBIKHOBEHHBIX
nuddepeHIanTbHbIX
YpPaBHEHUHN

Ywmeer:

pemaTh IPUKIaIHbIE 3aa49u
B 00J1aCTH
npodecCUOHATLHON

- o0yvaromuncs
BOCITPOU3BOJMT U 00BsC-
HSET OCHOBHBIC MMOHSATHS
Y METOJIbI
MaTeMaTHYECKO-
JIOTUYECKOTO CUHTE3a U
aHajau3a JIOTUYECKHUX
YCTPOMCTB, JUCKPETHOM
MaTeMaTUKH, TEOPUU
BEPOSITHOCTHU U
MaTEMaTHYECKOU
CTaTUCTUKMU:

- o0y4aromuncs
CaMOCTOSITEIIEHO
BBIOMpaET HEOOXOIUMbIEC
MaTeMaTU4YECKHe
METO/IbI JJIsSI peIIeHUs
poheCCHOHAIBHBIX
3azay;

- MPABWJILHO pPEIIaeT
MPUKJIAAHBIC 3a/1a41
METOJI0M KOMILIEKCHBIX
qHCel

DKcnepTHOE HAOIIOICHHE
BBITIOJTHEHHUSI
MPaKTUYECKUX padOT
OneHka BBITOTHEHUS
MPaKTUYECKUX padOT
[IpoBepounbie pabOTHI
penieHus 3aaad

YcTHBIE OIIPOCHI

OueHka penieHus
KauyeCTBEHHBIX,
pacyYeTHBIX,
po(ecCUOHAIBHO-
OpPUEHTHPOBAHHBIX 337a4
BrImtonHeHME THITOBBIX
3a1aHUI




ACATCIBHOCTH




3. Onenka ocBoeHMsl y4eOHOM TUCIUIINHBI:

3.1. ®opMbI U METOABI KOHTPOJIS.

[IpeaMeTOM OLIEHKM CIIy>)KaT yMeHuss M 3HaHus, npenycmorpeHHsle PI'OC mo
nucuMIuiuee /Ipuxknaounas mamemamuka, HalpaBleHHbIE HA (OPMUPOBAHUE OOLIUX U
npo(eCCUOHANIBHBIX KOMIIETEHIMI, a TaKK€ JIMYHOCTHBIX pE3yJIbTaTOB B paMKax
IIPOrpamMMBbl BOCIIUTAHHUS.



KoHTpoJIb 1 O1leHKa 0CBOEHMS Y4e0HOM JUCUMILJIMHBI 110 TeMaM (pa3aesiam)

@opMbI 1 METOAbI KOHTPOJISI

Texkylmui KOHTPOJIb

PyOeskHbIii KOHTPOJIb

HpOMe)KyTO‘lHaﬂ arrecranmuda

daemenT Y /1 IIpoBepsiembie IIpoBepsiembie IIpoBepsiembie
ety OKTICY.3, | 9P| ORI Y., | PP ORI, Y.,
JIP JIP JIP
BBetenue CPp OK 01, OK 02,
JIP 2, JIP 30
Paznen 1. Jluneiinas YO, CP, 113 OK 01, OK 02, 30 OK 01, OK 02,
an-re6pa JIP 2, JIP 4, JIP JIP 2, JIP 4, JIP
23, JIP 30 23, JIP 30
Pazgea 2. OcHOBBI 30 OK 02, I1K4.1, JIH
JIVCK-PETHOM 2, JIP 4, JIP23, JIH
MaTEeMaTHKH 30
Tema 2.1. Teopus VO, CP,P33, T, | OK02,IIK 4.1,
MHO-KECTE I13 JIP 2, JIP 4, JIP
23, JIP 30

Paznen 3. 30 OK 01, JIP 2, JIP
Marematnaec-Kui 4, JIP 23, JIP30
aHaJIn3
Tema 3.1.| YO,CP,MJ], | OKO0I1, OK 02,
Juddepen-nmanbHOe P33 JIP 2, JIP 23,
u HHTETpaib-HOE JIP30
HCYHUCIICHUE
Tema 3.2.| VYO,CP,II3 |OKO1,JIP 2, JIP
OOBIKHOBEH-HBIE 4, JIP 23, JIP 30




nuddepeHranbHbIe

ypaBHEHUSA
Tema 3.3. YO, CP OK 01, JIP 23,
Auddepennm- JIP 30
aJbHbIE ypaBHEHUS B
YaCTHBIX
MIPOU3BOJIHBIX
Tema 3.4. Psinl YO, CP,II3, T OK 02, JIP 4, KP Ne 1 OK 02, JIP 2, JIP
JIP23, JIP30 4, JIP 23, JIP30

Pa3zgea 4. OcHOBEI 30 OK 01, OK 02,
Teo pHH JIP 4, JIP 23, JIP
BEPOSATHOCTEMN 151 30
MaTeMaTU4YECKON
CTaTUC-TUKHU

YO, CM, I13 OK 01, OK 02
Tema 4.1. Teopus ’ ’ ’ ’
Beepo-ﬂTHOCTeI?I P P 4, JIP 23,

JIP 30
Pasznen 5. OCHOBHBIC 30 OK 01, OK 02,
YHCIICHHBIE METOIbI JIP 2, JIP 4, JIP
23, JIP 30
Tema 51.| VO,CM,II3 |OKO1,JIP 2, JIP
YuciaeHHOE 4, JIP 23, JIP 30
nuddepeHupoBaHme
Tema 5.2.] YO,CM,II3 |OKO02,JIP 2, JIP
4, JIP 23, JIP 30

YHucnenHoe penieHue
O0OBIKHOBEHHBIX
muddepeHInaIbHbIX




YPaBHECHUI

Tema
YuciaeHnuoe
WHTETPUPOBAHUE

5.3.

YO

OK 02, JIP 2, JIP
4, JIP 23, JIP 30




Koanguxkarop oueHOYHBIX CPeCTB

QOYHKIIMOHAIBHBINA MIPU3HAK
OLICHOYHOTO CpeJICTBa (TUIT
KOHTPOJILHOTO 33J1aHus)

Kon ontenounoro cpeacrtaa

Y CTHBIN OnIpocC YO
BX01HOM KOHTPOJIB BK
ITpaktrueckoe 3ansatue No n I13 Ne n
KontponbHas pabota Ne n KP No n
TectupoBanue T
MaremaTH4ecKUil JUKTAHT M/
3ananus 115 caMocToATeNnbHOM padoTsl | CP

- pedepar;

- IOKJIAJI;

- cooO1IeHue;

- OCCE.
PasHoypoBHeBble 3amaun u 3aganus | P33
(pacuétHble, rpaduyecKue)
Pabouas terpans PT
IIpoekr I1
JlenoBas urpa AN
Kertic-3amaua K3
3a4éT 3
3a4€T C OLICHKOU 30
HuddepenumpoBaHHblii 3a4€T 13

DK3aMeH




JIucer corsiacoBanus
JonosHeHust 1 u3MeHeHus K komruiekty @OC Ha yueOHbBIN o

JlononHenuss 1 u3mMeHeHus: k kommiekty @OC Ha y4eOHBI TOA TIO
JTVCLHUATUINHE

B xommnekT @OC BHECEHBI CAEAYIONIUE U3MEHEHHUS:

JononHenuss u u3meHeHus: B kommuiekte POC obOcyxaenbl Ha 3acemanun LK

« » 20 r. (mpoToKoJ Ne ).
[Ipencenarens LK / /




3aIlaHI/IH AJIF OII€EHKHU OCBOCHHUA NTUCHUIIJINHBI

Tembl coo0OIeHUN

1. IlpuknagHOE U TEOPETUYECKOE HAIIPABJICHHUE B Pa3BUTUM MAaTEMATUKH.

2. Touxu 3peHus Ha TPUKIAJAHYIO MATEMAaTHKY.

3. I'padsmi. Pemenne mpakTHyeckux 3ajad ¢ UCIOJIb30BaHUEM IpadoB.

Kpurepuu oneHku:

OLICHKA «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIH COJepKaHue paboThI
MOJIHOCTBIO  COOTBETCTBYET TeM€; (PaKTUYeCKHe OIIMOKHM OTCYTCTBYIOT;
COJIep’KaHue M3JI0KEHHOTO I0CIEI0BaTeNIbHO; paboTa OTiIMYaeTcs OOraTCTBOM
CJIOBapsi, TOYHOCTHIO CIIOBOYINOTPEOICHUS; JAOCTUTHYTO CMBICIOBOE EIMHCTBO
TEKCTa, WJUIIOCTPAILMA, JOMOJHUTENIBHOrO Marepuaia. B pabore momymieH 1
HEJI0UeT B cojiepkaHuu; 1-2 peueBbIX HeloveTa; | rpaMmmaTiHdecKas ommoKa;
OILIEHKa «XOpOIIIOY, €CIIA COoAepKaHne paboThl B OCHOBHOM COOTBETCTBYET TEME
(MMeroTCS  HE3HAYUTENNbHBIE OTKJIOHEHUS OT TEMbl); HMEIOTCS EIUHUYHbIC
(dakTUYeCKue  HETOYHOCTH;  HUMEIOTCS  HE3HAUWUTEIbHBIE  HAPYIICHUS
MOCJICIOBATEIPHOCTY B W3JIOKEHUM  MBICIEH;  UMEIOTCS  OTJCJIbHbBIC
HEMPUHIIMITHAIbHBIC OIMOKHU B oopMieHHH padboThl. B pabote momyckaercs He
OoJiee 2-X HEIOYETOB B COJIepKaHuU, He OoJiee 3-4 peueBbIX HEIOUETOB, HE OoJiee
2-X TPaMMaTUYECKUX OIINOOK;

OILICHKAa «YIOBIIETBOPUTEIBHO», €CIHM B pPabOTe MAOMYIIEHbl CYyIIECTBEHHBIC
OTKJIOHEHHsI OT TeMbI; paboTa IOCTOBEpHa B TJIABHOM, HO B HEW HUMEIOTCS
OTJIETIbHBIC HAPYIICHUS MOCJIEA0BATEILHOCTH U3JIOKEHUS; 0hopMIIeHHE pabOThI
HE aKKypaTHOe, €CTh TMPETeH3UH K COONIOJIEHUI0O HOPM H  MPaBHI
oubmmorpaduueckoro U WLTIOCTpaTuBHOTO oopmiieHus. B pabore momyckaercs
He Oornee 4-X HEAOYETOB B COACpXKAaHUHM, S5 pEUYEBBIX HEA0YeToB, 4
IPaMMaTHYECKUX OITHOKH,;

OLICHKA «HEYJOBJIETBOPUTEIBHO», €clu paboTa HE COOTBETCTBYET TEME;

JOMYyIIEHO MHOTrO (PaKTHUYECKUX OIMIMOOK; HapylleHa MO0CIe0BaTEIbHOCTD



M3JI0’KEHUS BO BCEX YACTSIX pabOThI; OTCYTCTBYET CBSI3b MEXKIY HUMHU; paboTa HE
COOTBETCTBYET ILIaHy; KpaiiHe OeleH CJIOBaph; HAPYIIEHO CTUJIEBOE €IUHCTBO
TEKCTa; OTMEUEHBl CEPbE3HbIE NPETEH3MH K KauecTBY O(OpMIIEHUS padOTHI.

Jlony1iiieHo 10 7 pe4YeBbIX U 10 7 TpaMMaTHYECKUX OITUOKH.



KommiiekT 3aganuii 1 MaTeMaTHYIEeCKOro JUKTAHTA
Pazoen 3. Mamemamuueckuit anaius
Tema 1.3. /lugppepenyuansvnoe u unmezpanvHoe ucuucieHue

Marematudeckuit fukTanT Ne 1 o Teme: «IIpousBoaHast GyHKITMN

— Ilpou3BoHas YaCTHOTO;
— IlpousBomHas muHeHON QyHKIMH Y=KX+D;
— IIpousBognas y=x".

— IIpousBognas y=C.

— Ilpoussognas y = X° +3x° +¢*

Kpurepuu onenkmu:

OLICHKA «OTJIMYHO» BBICTABISETCA CTYIEHTY 3a IIATh IPABUIIBHO

HAIMCaHHBIX (POpMYIT;

— OLIGHKa «XOpOUIO» BBICTABJISETCA CTYIEHTY 3a 4YEThIpE MPaBUIIBHO
HAIMCaHHBIX (POpMYIT;

— OIIEHKA «YyJIOBJIETBOPHUTEIBHO)» BBICTABIISIETCS CTYJIEHTY 3a TPU MPABUIBHO
HaMKUCaHHBIX (POPMYIIHI;

— OILIEHKA «HEYJOBJIETBOPUTEIIBHO» BBICTABISICTCA CTYNEHTY 3a MEHEE Tpex

HaMUCaHHBIX PopMyI.

Marematudeckuii tukTanT Ne 2 o teme: «HeonpeaeneHHbI HHTErpa»

1. jx”dx;

2. [ cos xdx;

3 [e dx
e dx

4. | —;
Y Ccos‘ X

5 | dX;

6. Ide;



1. jcos?xdx;

x% -1
, dx.
8 I X+1

Kpurtepum ouenku:
— OLIEHKA «OTJIMYHO)» BBICTABISETCSA CTYJIEHTY 3a & NMpPaBUJIBHO HAIMCAaHHBIX

dopmyur;

— OICHKaA «XOpOoII0» BBICTABJLACTCA CTYACHTY 3a 6-7 IMPaBHUJIbBHO HAIIMCAHHBIX
dbopmyu;

— OINCHKa «YAOBJICTBOPUTCIIBHO» BBLICTABJIACTCA CTYACHTY 3a 4-5 IIpaBUJIBHO
HAIMCaHHBIX (POPMYIIBI;

— OICEHKa «HCYI[OBJ'I@TBOPI/ITCHBHO» BBICTABJISACTCS CTyI[@HTy 3a MCHCC 4-X

HAIMCaHHBIX (POPMYIL



KoMILIeKT TeCTOBBIX 3aJJaHUH

Pazoen 1. /luneininasn anzeopa
Tecm no meme «Komnnexcnvie uuciay
1. Ckonpko GopM 3aMucCh UIMEET KOMIUIEKCHOE YHCIO (K. 4.)?
a) l
0)2
B) 3
r)4
2. Yto npencrapiseT codon ynucio 1?
a) 4MCJIO, KBaJAPATHBIA KOPEHb U3 KOTOPOTO paBeH -1
0) uucIio, KBaapaT KOTOPOTO paBeH -1
B) YHCJIO, KBaJIPATHBIA KOPEHb U3 KOTOPOTO paBeH 1
T') YUCJI0, KBaApaT KOTOPOro paseH |
3. ®opmyiy MyaBpa MOKHO IPUMEHSTh, €CITU K. Y. 3aITUCAHO:
a) B IOKa3aTeabHOU (hopme
0) HarsIIHOM (hopme
B) TPUTOHOMETPUUECKOU hopme
r) anreOpanveckoil popme
4. ®opmyny Diinepa MOKHO MPUMEHSTh, €CIIU K. Y. 3alKiCaHoO:
a) B MoKa3aTeabHOU (hopme
0) HarsiiHOM (hopme
B) TPUTOHOMETPUYECKOH (hopme
r) aniredpandeckoi popme
5. Kak Ha KOoOpIMHATHOM MIIOCKOCTH M300paXkaeTcs K. 4.?
a) B BUJIE OTpeE3Ka
0) TOUKOI WM painyC-BEKTOPOM
B) TJIOCKOM TeOMeTpUUYecKon (hUrypom
') B BUJIE Kpyra
6. BriGepute U3 npeaioKeHHBIX YUCET YUCTO MHUMOE:

a)z=5-3i



0) z=75i
B)z =232
r)z=0
7. Berauciute cymmy uncen zp =7 +2iuz, =3 + 7i:
a) 10 + 9i
0) 4- 5i
B) 10 — 5i
r)4 + 51
8. Kak BBITTIAAUT TpUroHoMeTprueckast popma uucna z =3 + 41?
a) 9TO paguyc-BEKTOP
0) z=5(0,6 + 0,81)
B) z = 3-4i
T') 9TO TOYKa Ha KOOPJIMHATHOM TIOCKOCTH
9. B kakoe MHOXECTBO BXOIAT uncia 5; 3 - 6i; 2, 7; 21?
a) NEeWCTBUTEILHBIC YHCIIa
0) pallMOHAJIbHBIC YKCTIa
B) KOMILJIEKCHBIE YHCIIA
I') UppaIMOHAIILHBIE YHCTIa
10. KTo BBEN Ha3BaHUE «MHHUMBIE YHCIIa»?
a) Jlexapt
0) Apran
B) Dilnep
r) Kapnan

Pazoen 2. Ocnoebl OUCKpemHoi Mamemamurku
Tecm no meme «Mnoowcecmear

1. Onpenenuth, Kakoe M3 MHOMKECTB SBJISIETCA MOJMHOKECTBOM (BKJIIOUEHO B)
A={10, 20, 30, 40, 50, 60}

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

0. {10}

B. {10, 35}



r. {10, 20, 30, 40, 50, 70}
2. Kakoe u3 MuoxkectB onpenenssetAUB , eciu A={1, 2, 3,4, 5}, B={3, 4,5, 6, 7}?

ectB onpenensieTANB, ecmm 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 xakoM pUCyHKE U300paK€HO 00beIMHEHNE MHOXKECTB A u B?

a) 6) B)

% A@ g{%g

5. Hamer wmHOXxectBa: A={10}, B={10,15}, C={5,10,15}, D={5,10,15.20}.
[TocTaBbTE BMECTO ... 3HAK BKJIIOYCHUS (D WIM C) TaK, YTOOBI MOJYYHIIOCH BEPHOE

YTBEPKJICHUE
a. A...D
0. A...B
B. C...A
r. C...B
6. laubl Tpu MmHOXXecTBa A={1,2,3,...,37}, B={2,4,6,8,...}, C={4,8,12,16,...}. Kakoe
YTBEPKIAEHUE BEPHO?
a. AcB
6. BcC
B. CcA
r. CcB
7. Haubl Tpu MmHOXKecTBa A={2,3,8}, B={2,3,8,11}, C={5,11}. Halinure
a. AUB=
0. AUC=

B. CUB=
8. Jlanbl Tpu MHOXecTBa A={a,b,c,d}, B={c,d,e,f}, C={c,e,g,k}. Haiinure (AUB)UC

Pa3zoen 3. Mamemamuueckuit ananiu3s

2
1. 3nauenne npeaena 7 jmi—2* +3X pagno:

o 4—3x+x2
> o
> 0



s L
4

> =2

2. 3HaueHwHe npejena Limw

paBHO:
x—>-2 4 — x

» 1
4
1

4
> 0
» o0
3. IlpousBogHas GyHKIMH y = x’ -e" uMeer BUI:
> y'=2x-e" +x-¢
> y'=2x-¢e
> Yy =2x-e" —x-€
> Y =2x+e'
4. TIpowsBojaHas GyHKIUH Yy =Sin8Xx mMMeeT BU:
> y'=8cos8x
> y'=8sin8x
> y'=-8cos8x
>y =cos8x
5. Bropas npousBognas y"(x) GyHKIHU y =x’ —3x +1 UMeeT BHUI:
> V'(x)=3
> V'(x)=2
> V'(x)=0
> y'(x)=1
6. Yri10Boii k09 dUIMEHT KacaTenbHOH K rpaduxy GpyHkimn ¥y =X +2x—4 B
Touke X, =—1 paBen:
> -3
> 0
> 2
> -4
7. MHOXeCTBO BCeX NMepBOOOPa3HbIX GYHKIMH V = 2X HMeeT BUJ
> 2
> x°
> 2x° +c
> X’ +c



2
o 3
8. OmnpeneneHHbI UHTETPAT I4X dx paBeH
1

> 17
> 16
> 15
> 36
9. Ilmomans KpUBOJIMHEHHOM Tpaneruu D onpeaenseTcss HHTerpajiom

j(4—x2)dx

Ya > 0
I(4—x2)dx
% N
4—x*)d
7
[-2 \2 j(4 —x7)dx
> 0

dx

10.B pe3ynpTaTe MOACTAaHOBKH £ =3x + 2 I/IHTeraJIj Tixs2
X+
dt
- [
Lrde
37t
dt
> 3 j N
dx
a5

11. {udpeperunansuoe ypasHeHue cosydx—x'dy=0 B pe3yabTaTe pasieleHus

IMPUBOAUTCA K BUOAY

>

MIEPEMEHHBIX CBOAUTCS K YPAaBHEHUIO
dx dy

x cos’y

cosydx
> 2

=dy
X

& &
X cos’y

> cos ydx = x’dy

12.B pesynbrare nmoactadoBku Y = u(x) - v(x) ypaBuenue y' — Yoo IPUMET BUJL
X

v
> uv+u(v'——)=e"
X



uv
> u'+v -——=¢"
X

v
> uv—u(v'+-)=e"
X

! uy X
> uv+—=e
X
Tema 3.2. OoviknosenHbvle Oudghepenyuanvhvle ypasHeHus

Tecm no meme «/[ugpgepenyuanvHuvle ypasrHeHus»

1) YkaxwuTte cpeau MpeCTaBICHHBIX YpaBHEHUH Tu(depeHInaTbHbIe YPaBHCHHUS:

a)2y—x=1
0)y' = 3x

B) 3dy = 2xdx
r) 3y" = 5x°

2) Bun nuddepennmansaoro ypapHenus y' = x + 1.
a) IMHelHoe 1-ro mopsaka;
0) OJTHOPOJIHOE;
B) 2-T0 MOPsiIKa C TOCTOSSHHBIMU KOA(h(DUIIMEHTaMH;
T) C pa3ACISIIOIIUMUCS TIEPEMEHHBIMH.
3) Pemmts 3amauy Ko — 310 HailTH
a) oO1ee penieHre qudepeHuanTbHOr0 ypaBHEHUS;
0) HayaJbHBIC YCIIOBHUS;
B) IPOM3BOJIbHYIO MOCTOSIHHYIO C;
') 4acTHOE penieHre quddepeHnanrbHOro ypaBHEHUSI.

4) Pemiennem nuddepennuanbaoro ypasaenus y"' — 9 y = 0 apisercs GyHKIUA. . .

a)y=e”
o)y=x°
B) Y = 9X
r) Y = COSX

5) Pa3nencuue nepemeHHbIX B auddepennuanbaom ypasaenun eXInydx+xydy=0

MPUBEJIET €70 K BUIY...



e Inyd
a) “dx=-—22
X

e d
6) —dx = — 2=
X Iny
e d
B) —dx = yay
X Iny
e*lnydx
r)———=—
), dy

Kpurtepum ouenku:

OLICHKA «OTJIMYHO» BbICTaBIsAeTCS CTylneHTy npu 100-90% mnpaBuiabHBIX

OTBETOB;

— OIIEHKAa «XOpOIIO» BBICTABISIETCA CTyIeHTy Ipu 89-80% mpaBUIIBHBIX
OTBETOB;

— OIICHKa «YJOBJICTBOPUTEILHO» BBICTABIsACTCAS CTyAeHTY mpu 79-70%

MPAaBUWIbHBIX OTBETOB;

— OILIEHKA «HEYJIOBJIETBOPUTEIBLHO» NpHU 69% 1 MEHEe MPAaBUIIBHBIX OTBETOB.



KommuiekT pacuéTHBIX 3a1aHUI

Pazoen 2. Ocno6vl OucKpemuoil mamemamuKku
Tema 2.1. Teopusa muodrcecme
Bapuanr 1

1. Hatimute 4 N B,A U B, A\B, B\A, ecmu A={3;4;5}, B={3;5;6}.
[TponstocTpupyiiTe Ha AuarpamMmmax Jisepa-Benna.

2. Haiimure nexaproBo mpowusBencHue MHoecTB AxB, ecnmu A={0;1:;4;5},
B={2;5;6}. 3anuiiure MHOKECTBO, /I KOTOPOTO BBIMOJIHIETCSl YCIOBHE a-
b<0.

3. 3ammmmre MHO>KECTBO MepEeUNCICHUEM u v MTOMOIIIBIO
XapaKTepUCTUUECKOTO CBOMCTBA

a. MHO’KECTBO HAaTYpaJIbHBIX YHUCEN, MEHbIINX 11;
0. MHOXXECTBO IIEJIbIX YHCe, OOIBIINX -7 U MEHBIIHUX 7;

B. MHOXECTBO HAaTypaJbHBIX YUCEN, KpaTHBIX |1, MeHpmnx 75.

Bapuant 2

1. Haitnured N B,A U B, A\B, B\A, ectu A={0,1,7;8}, B={-7;0,6;9}.
[IponmntocTpupyiite Ha AMarpammax Juepa-Benna.

2. Haiigure nexaptoBo mpom3BeneHue MHoxecTB AxB, ecmu A={-2;0;1;2},
B={1;3;6}. 3anumuTe MHOXECTBO, JJII KOTOPOTO BBIOJHICTCS YCIOBHUE
a+b>0.

3. 3anummTe MHOECTBO nepeyucIeHueM u c MTOMOIIIBIO
XapaKTepUCTUUECKOTO CBOMCTBA

a. MHOXXECTBO HaTypaJIbHBIX YUCEJ, MEHBIIHUX 6;
0. MHOXKECTBO IICIBIX yKrcell, 00apmux -11 1 Mmeupmux 11;

B. MHOYKECTBO HATYPAJIbHBIX YHCEN, KPATHBIX 7, MEHBIIUX 73.

Pazoen 3. Mamemamuueckuit ananus

Tema 3.1. /lupghepenyuanvroe u unmezpanvHoe ucyucieHue



Bapuanr 1

Beraucnuth mpou3BoHbIE QYHKITUN:

1) y=:x> —2x2 + 4 +7

2) y=(x+5) (x>-1)
3) y=6Vx+4Vx— V2

4) y=

X
2x2—3x

5) y=(x3—%x2 + /x)*

Bapuant 2

BBIMUCIIATH TIPOU3BOAHBIE (DYHKIIMIA:
1) y = 36x3+ 40x*+6x+5
2) f(x) = (x*-3x)(6x-Vx + 7x3)

x3—4x2

3) Y=

4) y =4vx +9Vx? — Ix
5) y = (2x*x*+3)°

Kpurepuu ouenkmu:

OIICHKa «OTJIMYHO)» BBICTABISIETCS OOydJaromemMycs, eciu paboTa BBITIOJHEHA
MOJIHOCTBIO; B JIOTMUECKHUX PACCYXJIEHUSX M OOOCHOBAHUM PELICHUS HET
mpo0esIoB U OMMOOK; B PEIICHUH HET MaTeMaTHYECKUX OIIMOOK (BO3MOKHA
OJlHA HETOYHOCTb, ONMCKAa, HE SBISIIOMIAACS CIEACTBUEM HE3HAHUS WIU
HEMOHMMaHUsl y4eOHOro MaTepuara);

OIIEHKAa «XOPOIIOY» BBICTABIIAETCS O0ydaromeMycs, eciai padoTa BBHIMOJHEHA
MOJTHOCTBIO, HO OOOCHOBaHUS IIArOB PEIICHHS HEIOCTATOYHBI; JOIyCTHMA
OJIHa-7IB€ HErpyOble OIMOKHU WIIA IBA-TPU HEIOUETA;

OLICHKA  «YAOBJIECTBOPUTEIHHO»  BBICTABISETCS  OOydYaromiemycsi, eciu
JOMYIIEHbl 0oJiee OMHOM OmMOKKM win Oojiee ABYX-TpPEX HEIOYETOB B
BBIKJIQJIKAX, YepTekax Wi rpadukax, HO yJalluics BiIaieeT 00s3aTeIbHBIMU
YMEHMSIMH 110 Y4eOHOH THUCIUTUINHE;

OLICHKA «HEYJOBJCTBOPUTEIILHO» BBICTABISETCS OOydaromeMycs, ecliu
JIOTIYIIIEHBI CYIIECTBEHHBIE OIIMOKH, TOKA3aBIINe, YTO YYaIUICS HE BIaJeeT
00s13aTeTbHBIMA YMEHHUSMH 10 YI€OHOW JUCIMIUIMHE B MOJTHON Mepe; padoTta



MOKa3aJia MOJHOE OTCYTCTBHE y YYaIllerocs 00sS3aTeNbHbIX 3HAHUW U YMEHUN
WM 3HAYUTENIbHAS 4aCTh PabOThI BHIMOJIHEHA HE CAMOCTOSITENBHO.



3agaHus IS YCTHOTO ONpPOca

YCTHO OTBETUTH HA BOITPOCHI.

Pazoen 1. /luneininas anzeopa

1.

2
3
4.
3)

9.

JlaiTe onpeneneHne MHUMOM €IMHULLBI.

Kak BBIYMCIUTE CTEIIEHH MHUMOMN €HHUIIBI?
Beraucnurte i%°, i4?, it%.

Kakoe unciio Ha3pIBaeTCsl KOMIUICKCHBIM?

Kakne KoMIUIEKCHBIE 4YHMCIa Ha3bIBAIOTCA 4YUCTO MHUMbIMU? [lpuBenute
MIPUMEPHI KOMIUIEKCHBIX YHUCEJ, YACTO MHUMBIX YHCE.

Kakue KoMIIJIEKCHBIE YnCiia HA3bIBAIOTCS PABHBIMU?

Kakue koMIIEeKCHBIE Yncila Ha3bIBAIOTCS COMPSKEHHBIMA?

Kak BwInoyHsAETCS CIOXKCHHC, BbIYUTAHHUC, YMHOXCHHC HU  JCJICHHUC

KOMILUIEKCHBIX YHCell B aliredpandeckon popme?

[Mpousseaure nerictus: a) (2+3i)+(2i-7); 6) (6+51)-(2-31)?

10.Kak reoMeTpruiecKku N300pakat0TCsi KOMIUIEKCHBIE Yyncia?

11.Yrto Ha3pIBaeTCA MOAYJIEM U apryMEHTOM KOMIUIEKCHOTO 4Kciia’?

12.Kak 3amuchIBacTCsi KOMIUIEKCHOE YHCJIO B TpUTOHOMeTpuueckoit dopme? B

nokaszarenbHou popme?

13.CkopK0 3HaUCHUH UMEET KOPEHb N-0i CTETIeHN U3 KOMITJIEKCHOTO yucia?

14 Kak HailTH Bce 3HAYECHHUs] KOpHA N-OW CTENEHU M3 KOMIUIEKCHOTO YHCIIA,

3alMCaHHOTO B TpUroHoMeTpuyeckoit popme? B mokazarensHoi popme?

15.Kak pemuTh KBapaTHOE YPaBHEHUE, €CIIU €T0 JUCKPUMUHAHT OTPUIATEICH?

16.Kakpie KOpHM M CKOJBKO KOPHEH HMeeT KBaJIpaTHOE YypaBHECHHE C

OTPULIATCIIbHBIM I[I/ICKpI/IMI/IHaHTOM?

Pa3zoen 3. Mamemamuueckuii anaius

Tema 3.1. luchpepenyuanvnoe u unmezpaivhoe ucuucienue

1. Yto Ha3biBaeTCA NpHUpalICeHHUEM HE3aBUCUMOM MEPEMEHHON U MpHUpalleHUuEM

byHkunn?



2. Yrto xapakTepu3yeT CKOPOCTh U3MEHEHHUSI (PYHKIIMH OTHOCUTEILHO W3MEHEHHUS
aprymenra? JlaiiTe onpeneneHrue nponu3BOIHOM.

3. Kakas ¢yukmus HaszpiBaeTcs auddepeHnupyeMoil B TOUKE U Ha OTpe3ke?
Cdhopmynupyiite 3aBUCUMOCTh MEXIY HEMPEPHIBHOCTHIO u
nuddepeHpyeMOCThI0 (GYHKITHH.

4. I3 Kkakux omepauudid CKIaJbIBacTCs O0IIee MPaBUIO  HAXOXKJICHUS
MIPOU3BOAHON JAHHOW (PYHKITUN?

5. MOXHO 1M BBIYMCIHUTH MPOU3BOJHYIO JH000M (GYHKUMH, TMOJIB3YSICh
ONpeaeIeHUEM MPOU3BOIHOMN?

6. HazoBute ocHOBHBIE (hopMyIIbl U TpaBuiIa quddepeHIIMPOBAHHUS.

7. Uro mHazeiBaeTcs guddepenunanom GyHKIMM, YEeMy OH paBeH, Kak
0003Ha4YaeTCsl U KaKOB €r0 TEOMETPUUECKUN CMBICIT?

8. Uem MOXHO OIpaBaaTh, YTO MPU MAJIBIX 3HAYEHUAX Ax mpupamieHne GyHKIANI
npubIMKeHHo paBHO €€ auddepeHuunany? UYTo BbIpaXaeT TreOMETPHUUYECKH
dopmyna Ay=dy?

9. Haiite ompeneneHue Bo3pacTaroiiei u yosiBatomied ¢pynkuuii. KakoBbl 3HaKH
MpUpaIeHUs apryMeHTa U (yHKIMYA B HHTEpBaJIax BO3pacTaHUs U yObIBaHUS?

10.B uém 3axnrodaercs mpu3HaK BO3pacTaHusl U yObIBaHUS (PyHKIINN?

11.B  uyém 3aKkimodaroTCsa  HEOOXOAWMBIM W JIOCTaTOYHBIM  MpPU3HAKH
CYIIECTBOBAHUS IKCTpEMyMa?

12.Tlepeuncnure MOPSIAOK OIEpanuil JUisi OTHICKAHWS MaKCUMyMa U MHUHUMYyMa
(GYHKIMH ¢ TOMOLIBIO IEPBOM TPOU3BOJHOM.

13.B uéMm pasnuumne Mexay HaXOKICHHEM MaKCUMymMa M MUHUMyMa (QYHKIIHH H
HAXOXKJIEHUEM HAUOOJBIIIET0 U HAUMEHBINErO 3HAYCHU?

14 Kak wumercs HauOoJsiblliee MU HaWMEHbIEe 3HaueHUs (PYHKIUM HA JAHHOM
OoTpe3ke?

15.Yt0 Ha3bpIBaeTCs MPOW3BOAHOI BTOPOTO MOPSJIKA U KAKOB €€ MEXaHWYECKHUI
cMbICIT?

16.Kak OTBICKHBAIOT 3KCTPEMYMBI (PYHKIIHI C TOMOIIBIO0 BTOPOM MPOU3BOIHOM?

17.1ToueMy B TOYKE MakCMMyMa BTOpasi MIpOW3BOAHAsI OTPHUIIATENIbHA, & B TOYKE



MUHHAMYMa — TIOJIOKUTEThHA?

18.Kak ompenenstorcs TEeOMETPUYECKHM M TIO 3HAKy BTOPOW MPOM3BOTHOU
BBIITYKJIOCTh U BOTHYTOCTh KpUBOM?

19.Yto Ha3bIBaeTCS TOUKOM mepernoda?

20.KakoBbl HEOOXOAMMBIM M JOCTATOYHBIA MPU3HAKU CYIIECTBOBAHUS TOYKHU
neperuoda?

21.CpopmynupyiiTe mpaBUIo HAXOXKACHUS TOUKH Meperuoa.

22.Kakolt cxemoil pEeKOMEHJIyeTCsl MOJIb30BaThCS MPU TOCTPOCHUHU Tpaduka
¢yskur? ONUIINTE KaKIbI MyHKT CXEMBI.

23.Kak HaWTH MTHOBEHHYIO CKOPOCTh MPSMOJMHEHHOTO HEPaBHOMEPHOTO
IIBUKECHUA?

24 Kak BBIYHCIHUTH YTI0BOW KOA((UIIMEHT KacaTeNbHON K KPUBOM B JaHHOMN
TOYKE?

25.B 4ém 3akimoyaeTcs MeXaHUUECKU CMBICI POU3BOAHOM ?

26.Kakas ¢pyHKIHs Ha3pIBaeTCs IEPBOOOPA3HOM Il 3aAaHHON QYHKITHH?

27.Ecmun F(X) — nepBooOpasnas s f(X), TO KakuM paBEeHCTBOM OHHU CBS3aHBI
MEXTy coOO0M?

28.1TepBooOpasnas onpezaensercss HeoHo3HayHO. Kak 3To Hy>kKHO TOHUMATh?

29.louemy mnpu MHTETPUPOBAHUU (PYHKIUN TOSBISETCS MPOU3BOJIHHAS
MOCTOSIHHASA?

30.ITouemy ogHa GYHKIIMA UMEET LIETYI0 COBOKYITHOCTH IMEPBOOOPA3HBIX ?

31.Kaxk 3anucaTh BCIO COBOKYITHOCTh MIEPBOOOPA3HBIX (YYHKITHA?

32.YT10 Ha3bIBACTCS HEOMPEACIECHHBIM HHTETPAIOM?

33.UeM oTiamvaeTcss HeOoNpeaeICHHbBIN HHTErpall OT IePBOOOPA3HBIX (PYHKIIHH?

34.TToueMy MHTETpA Ha3bIBACTCS HEOTPEACICHHBIM?

35.Kak Ha3sIBaroTcst Bee aneMenThl pasenctsa [ f(x)dx = F(x) + C.

36.Uem ommuarTCcs Apyr OT JApyra ToAbIHTerpaibHas (QyHKIUS U
MOJIBIHTETPATLHOE BBIpAKEHUE?

37.Yto o3nauaet noctosinHas C B ONpeieiIeHUH HEONpeAeICHHOTO HHTerpaia?

38.Uemy paBHa mpou3BoAHas U nuddepeHipan HeonpeaeaeHHoro HHTerpaia?



39.B uem 3akirovaercs MpaBUIIO MHTETPUPOBAHMS BBIPAKEHUS, COACPIKAILIETO
MIOCTOSTHHBIA MHOKHUTEITb?

40.B uém 3akimoyaercs NPaBWIO MHTETPUPOBAHUS alNreOpanvyeckol CyMMBbl
byHKIMi?

41.Yemy paBeH uHTErpai oT auddepeHimana HeKOTOpor GyHKIMH?

42.HazoBuTe 0CHOBHBIE (hOPMYJIBI HHTETPUPOBAHUS.

43.Tlouemy n#-1 mnst marerpana [ x"dx? B kakoit ¢opmyse paccMaTpuBaeTcs
ATOT cliyqaii?

44 Kak npoBepUTh pe3yJbTaT HUHTEIPUPOBAHUS?

45.Kakue 13 CleayromuX PaBEeHCTB 3alMcaHbl BEPHO, a Kakue HeT: a) [ x3dx =
3x2 + C; 6)‘1—x= lnx+C;B)f(1+x)dx=x+x72+C.

46. B 9éM COCTOUT reOMETPUUISCKUI CMBICT HEOTIPEACIICHHOTO HHTerpasia?

47.Yto Takoe wuHTerpajbHbie KpuBble? Kak OHM pacmoyioKeHbl JIpyT
OTHOCHUTENBHO Jipyra? MOryT i OHU IepeceKaTbes?

48.Kak pacronoXeHbl KacaTelbHble K HMHTETPATbHBIM KPHBBIM B TOYKAaX,
UMEIOLINX OJIHY U Ty ke abcuuccy?

49.Kak u3 cemeiicTBa MHTErpajJbHBIX KPUBBIX BBIJCIUTE OJIHY U3 HUX?

50.Kaxk onpenenuTts NOCTOSHHYIO UHTETPUPOBAHUS 110 HAYAJIbHBIM JaHHBIM?

51.Vkaxurte 11e51ecoo0pa3HOCTh TMOJCTAHOBKU [JISl HAXOXKICHUS CIEAYIOIIUX

arCt X
MHTErPAJIOB: a)f g —dx; 0) [ —— 1+lnx dx; B) [x3¥1 — 3x* dx/

52. Ykaxure, Kakue U3 CICIYIOUUX UHTETPAIOB I1eJ1eCO00pa3HO MHTErPUPOBAThH

nmo wactam: a) [ xarcgxdx;0) f ; B) fx “dx dx;r) [ %dx; 1)

[ cosxIn(sinx)dx.

53.Yrto Takoe onpeaeaeHHblid HHTErpa?

54.Yr10 B 3anucu f; f(x)dx o3nauaror: a) uncna a u b; 6) x; B) f(X)dx. Moxer nmu
owITE a=b; a>b?

55.ChopmynupyiiTe OCHOBHBIC CBOMCTBA OMIPEICICHHOTO HHTETpaa.

56.B yem 3akirodaeTcs TeOMETPUUECKUNA CMBICIT OTIPEICIICHHOTO HHTErpaia?



57.MoxeT 71 mio@aab KPUBOJMHEHHONW Tpanenuu ObITh paBHA OTPULIATEIHHON

BEJIMYMHE, HYJIIO U ToueMy?

58.[1puBenure npumepbl (GU3HMYECKUX U TEXHUYECKUX 3a7ad, KOTOPbIE MOKHO

pPEeUInTh C IOMOIIBIO OIIPCACIICHHOI'O MHTCTPaJia.

Tema 3.2. ObvikHo8enHnble Oughhepenyuanvrvle ypasHeHus

1.
2.

Kakoe ypaBHenue Ha3piBaeTcs quddepenunansabiM? [IpuBennre npumMepsl.
Kakue u3 cnegyomux ypaBHeHU Ha3bIBAIOTCA MU PepeHIInaIbHBIMU:

a) yy +2=0; 6) 2y7+3y=0; B) 3+y=3; ) y+y '=y; 1) - = 3v; €) V=2v+V2.
Kakas ¢pyHkuus Ha3biBaeTcs pemieHueM TudHepeHIHaIbHOr0 ypaBHEHUS?
Kaxkoe pemienue auddepeHinaisHOr0 YpaBHEHUST HA3bIBA€TCS OOIINM U KaKoe
— YaCTHBIM?

KakoB reomerpuueckuii  cMbpIcli  OOHIET0 M YacTHOIO  PEIIECHUH
U pepeHInanbHOTO ypaBHEHUS ?

Mozxet I[H(i)(bepeHHI/IaJIBHOG YPaBHCHHUC HMCTb KOHCYHOC 4YHCIIO pemeHHﬁ?

. Yro Takoe nopsaaok auddepeHnaasHOr0 YpaBHEHHS U KaK €ro ONpenenuThb?

OnpenenuTs NOPSAOK ciieayomux quddepeHnanbHbIX YPaBHCHUM:

1 1)

;B)Y Y

a)y +2y’=0;6)y' — ytgx = =y’; 1) Xyy "+x*-2y*=0.

coSsx

CKOJIbKO ~ TIOCTOSHHBIX ~ WHTETPUPOBAHUS  MMEET  oOliee  pelieHHe

nuddepeHnnanbsHOro ypaBHeHHs nepBoro nopsiaka? Tperbero nopsiaka?

10.Moxet mu yukius y=Cix+Cy, e C1 u C; — NPOU3BOJIBHBIE MOCTOSHHBIE,

OBITH OOIIMM perieHreM TU(PepeHIINaIbHOTO YPaBHEHUS IEPBOT0 MOpsAKA?

11.Yem ornuyaerca aud@epeHIranbHOe YpaBHEHHE OT aidre0pandeckoro

ypaBHEHUS?

12.KakoB oOumuii Bua auddepeHuanbHblX ypaBHEHUNW IEPBOr0 MOpsAJKa C

pasaCICHHBIMU U C PA3ACIAIOIUMUACA HepeMeHHBIMI/I?

13.Kak pemraercs ypaBHEHUE C pa3ieICHHBIMU IEPEMEHHBIMU?

14.Yem oTamyaercsi ypaBHEHHE C PA3IACIISIIOIIMMUCS IEPEMEHHBIMU OT YPAaBHEHHUS

C pa3aeieHHbIMU NiepeMeHHbIMU? Kak pa3nenstor nepeMeHHbie?



15.MO’KHO 7T CUUTATh, UYTO YPABHEHHUE C PA3ACICHHBIMU MEPEMEHHBIMU SIBIISCTCS
YACTHBIM CITydaeM YPaBHEHUS C PA3CISIIONTUMUCS TEPEMEHHBIMU?

16.B kakoil mocienoBaTeNbHOCTH pemaT AuddepeHualbHoe ypaBHEHHE
MIEPBOTO TOPSIKA C PA3ACISIONTUMUCS TEPEMEHHBIMU?

17.B uém 3axmrouaercs 3agada Komu? KakoB ero reoMeTpuiecKkuii CMbICIT?

18.KakoB oOmmii Buja JUHEHHBIX JTUdPEepeHINATbHBIX YpPaBHECHUN TEPBOTO
nopsiaka? Kak mist Hux ¢popmynupyetcs 3agada Komm?

19.Kakue u3 CJIeIYIOLIUX ypaBHEHUM SBJISIFOTCS JMHEHHBIMU

muddepeHIMaTbHbIMA ~ YPaBHEHHSIMH ~ TIEPBOTO  MOpAAKa: a) )y '=X;

6) (t-1)-SS°=0; B) y' —% = «x.

X

20.Kakumu BemMYWHAMU SBIISIOTCS W OT 4YEro 3aBUCAT KOA(PGUIIMEHTH P U ( B
auHeHOM muddepeHINaTPHOM YpaBHEHUH TIEPBOTO MOPsAKa?

21.C moMoIipl0 KaKoM ITOJICTAHOBKM peIlaeTcs JuHelHoe auddepeHinanibioe
ypaBHEHHUE TIEPBOTO MOPSIKA U K KAKOMY YPaBHEHHUIO CBOJIUTCS €T0 perieHue?

22.KakoB TMOpsIOK pemnieHus 3agad Ha cocTraBiieHue auddepeHmaIbHbIX

ypaBHEHUI?



KommuiekT 3aganmii A1s1 py0e:KHOr0 KOHTPOJIS

Pa3nen 3. MaTremaTH4ecKHil aHAJIN3
Konmponvnas paboma Ne [
no meme: « Mamemamuueckuti aHaiu3»
Bapuanr 1

Haiigure npoussoanbie GyHKIMIA: Y = X* +3x° —2X+1; y=~/2Xx—sin X .
Hammcates ypaBHEeHHE KpUBOH, TpoxoAsieit yepe3 Touky M(1;2), eciu yrioBoit
KO3 GUIIUEHT KacaTeIbHOM K JI000 TOUKE KPUBOHM paBeH abcuucce TOUKU
KACaHMUS.
CnenaTh 4epTeX M BBIUUCIUTH IUIOMIAJb (UTYPHI, OTPAHMYEHHON JaHHBIMU
JMHUAMH: Y=8x-x*-7 1 0cbi0 OX.
Haiitu obiiee pemienue ypaBHeHust: Xy'=y+1.
Pemnte ypaBHeHnue: y" -5y’ +4y =0, ecnu y=3, y'=1 npu x=0.
. IIpoBepuTh, BBINOJHAETCS JU HEOOXOJUMOE YCIOBHE CXOAMMOCTU Uil psaa:
=1
. Ucnone3ys mpusznak [lanmamOepa, ucciemayiTe, CXOIUTCS WA PACXOJIUTCS PSI:

1

Bapuant 2
Haiinure npoussoanbie GyHkmuii: y=7x°+3x> —4x-1; y=sin’x.
Harucats ypaBHeHHe KPUBOiL, mpoxomsineit uepes Touky M(1;+/2 ), ecnu yriaoBoit
KO3 PUIIMEHT KacaTeabHOU K JIF000H TOUKE KPUBOW PaBEH OTHOIIECHUIO a0CIIUCCHI
TOUYKH KacaHUs K OpPJIMHATE TOYKU KacaHUSI.
CrenaTh 4epTeX M BBIUYUCIUTH IUIOMAAb (PUTYPHI, OTPAHUYECHHON JaHHBIMH
maruamu: y=x>-1, y=0 u x=0.
. Haiitu o01ee penrenue ypaBHeHus: Y'-yCtgx=2Xsinx.
. Pemnrte ypaBHeHue: y”"+8y’'+25y =0, ecnu y=2, y'=1 npu x=0.

HpOBepI/ITB, BBITIOJIHACTCA JIN HCO6XOI[I/IMOC YCIIOBHUC CXOOAUMOCTU IJIsI psaa:



= n+1
Z2n+1'

n=1

Hcnonb3ys npusHak [lamambOepa, uccienyite, CXOIUTCS WIA PACXOAUTCS PS:

Bapuanr 3
Haiiaute mpousBoaHbie QyHKIUH: Y = Ux+ % - x_32 +4; y=+/1+5c0sX.

Hanucare ypaBHEeHHE KpUBOH, mpoxondmei uyepe3 Touky M(1;3), ecnu yrimoBoit
KO3 UIMEHT KacaTeIbHOU K JII00OW TOUKE KpUBOM paBEH YTPOECHHOM OpJMHATE
TOYKH KaCaHHsI.

Cnenatp yepTeX W BBIUUCIUTH IUIOMIAAL (UIYpBl, OTPAHUYEHHOM JaHHBIMU
JUHUAME: y=x>-3x-4 1 ocbio OX.

(v 1 2
Haiitu oO1iee pemienue ypaBHeHus: y'+ Ty =X,

Pemure ypaBHeHue: y'—4y'+4y =0, ecinu y=1, y'=0 npu x=0.
[IpoBepuTh, BBHITIOJIHAETCS JU HEOOXOJUMOE YCIOBHE CXOAMMOCTU I psja:

> N
>

e N° +

Hcnonb3ys npusnak [lamamOepa, uccienyiTe, CXOMUTCS WA PACXOMUTCS DPSI:
i 1
Vn

Bapuant 4
. . J3 . 5 3 .
. Haligute npon3BonHsle QyHKIMN: Y=VX" +———+2; y=Incosx.
X° X

HanucaTte ypaBHeHUE KpUBOM, MPOXOsiei yepe3 Touky M(2;2), ecnn yrioBoi
KO2(phULIMEHT KacaTeJIbHOM K 000N TOYKE KPUBOM paBEeH YJIBOCHHOU abciucce
TOYKH KaCaHHUsI.

CnenaTh 4epTeX W BBIUUCIUTH IUIOMAAb (PUTYPHI, OTPAaHUYEHHON JaHHBIMH

JIMHUAMH: y=x>-6x-8 u ocbro OX.

Haiitu ob1iee pemieHrue ypaBHEHUS: L-L =2e%.
sin X sin x



. Pemnre ypaBHenue: y"—6y'+9y =0, eciiu y=4, y'=0 npu x=0.
. IIpoBepuTh, BBIMOJHAETCS JM HEOOXOIMMOE YCIOBHUE CXOAUMOCTH ISl psja:

= 2
ZSn—4'

n=1

. Ucnonb3ys nmpusnak [lanamOepa, ucciaemayiTe, CXOIUTCS WM PACXOJIUTCS PSI:

in

~'1+n

2

Bapuant 5

. Haiizure npoussoausie GyHKnmii: y=4x" —3sin x+5ctgx; y=sin*x.

. Hanucarp ypaBHeHHe KpuBOH, mpoxopsuen yepe3 Touky M(1;1), ecin yrioBoi
KO3(p(GUIUEHT KacaTeJbHOW K JOOOH TOYKE KPUBOM paBeH OTHOLIEHUIO
OpAVHATHI TOUYKU KaCaHMs K a0CIICCE TOUKE KacaHUsl.

Cnenatp yepTeX W BBIUUCIUTH IUIOMIAAb (DUTYpBI, OIpPAaHUYEHHON JAHHBIMU

JIMHUAMH: y=5x-x>+6 1 ocbio Ox.

y y _

. Haiitu o01iee pelnieHue ypaBHEHUS: - =1.
P P (x+1)° (x+1)*

. Pemure ypaBHeHue: y"—3y'+2y=0, eciu y=5, y'=-1 npu x=0.
. [IpoBepuTh, BBHITIOJHSETCS JM HEOOXOIMMOE YCIOBHUE CXOAUMOCTH ISl psja:

z.2n-1
23n+1'

n=1

. Ucnonw3ys mpusHak JlamamGepa, uccienyiTe, CXOIUTCA WIM PACXOAUTCS P

n=1

Bapuant 6

. Haiimure npousBoaHbie GyHKIMMA: Y = 3JX +4cosx—2tgx+1; y=In (1+cosx).

. Hanucate ypaBHeHUE KpUBOUW, ONpoxonsmieil yepe3 Touky M(2;4), ecnu yrioBoi
Kod(puIMeHT KacaTeapbHOM K JIFOOOW TOYKE KPUBOM paBeH KBajpaTy TOYKH
a0cICChl TOUYKU KacaHUs.

CnenaTh 4epTeX W BBIUUCIUTH IUIOMAAb (PUTYPHI, OTPAaHUYEHHON JaHHBIMH
JMHUAMA: y=x> 1 y=x+2.

. Haiitu oOwmee pemenne ypasaenus: y'x+2y=x3 (x£0).



5. Pemnre ypaBHeHue: y"—2y'+2y=0, eciu y=1, y'=2 npu x=0.
6. IIpoBepuTh, BBINOIHSETCS U HEOOXOIMMOE YCIOBHE CXOAUMOCTH Ui psija:

= N
>

n:ln -

7. Wcnons3ys npusnHak Jlamambepa, uccieayinte, CXOAUTCS WIM PACXOIUTCS PSAI:

51

n-1 N

Kpumepuu oyenxu:

— OIICHKAa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €cld padoTa BBINOJHEHA
MOJTHOCTBIO; B JIOTMYECKUX PACCYXACHUAX U OOOCHOBAHWHU PEIICHUS HET
npo6e JIOB ¥ OLIMOO0K; B PEIIEHUH HET MaTEMaTHYECKUX OLIMOOK (BO3MOXKHA
OJlHa HETOYHOCTh, OIMHCKA, HE SBIIAIOMIASCS CIIEJICTBUEM HE3HAHUS WU
HEMMOHMMAaHUs y4eOHOTO MaTepHuana);

— OILICHKA «XOpPOIIO» BBICTABIIAETCS CTYAEHTY, €Cld padoTa BBIOJHEHA
MOJTHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEJOCTATOYHBI, AOMYyCTHMA
OJIHa-JIB€ HErpyObIe OLIMOKY WK IBa-TPU HEJI0UYETA;

— OILICHKA «YyJIOBJIETBOPHUTENIbHO» BBICTABISETCS CTYACHTY, €CIM JIOMYIICHbI
Oonee ogHOM OmMOKM WM Ooyiee JOBYX-TPEX HEIOYETOB B BBIKIIAJKAX,
yepTexax WiH rpapukax, HO yJaluics BiaaeeT 00s3aTeIbHBIMA YMEHHUSIMH
1o Y4eOHOU JUCITUTUINHE;

— OIICHKA «HEYJOBJICTBOPUTEIHLHOY» BBICTABISIETCS CTYJACHTY, €CIHU TOMYIICHBI
CYIIECTBCHHBIC OINMOKM, TIOKAa3aBIIME, YTO YYallMHACAd HE BIaJeeT
00s3aTeIbHBIMU YMEHUSIMU 10 Y4eOHOH AMCLUMIUIMHE B TOJHOM Mepe;
paboTa nokaszasna noJIHo€ OTCYTCTBHE Yy ydallerocsi 00s13aTeabHbIX 3HAaHUN U

YMGHI/Iﬁ WKW 3HAYUTCIIbHAA 4aCTb pa60TBI BBIITOJIHCEHA HC CaMOCTOATCIIBHO.



HPAKTUYECKUE 3AHATUA

IIpakTHyeckoe 3ansitue Ne 1

Tema: «KoMIUIEKCHBIE 4YWClIa W JOEWCTBUS Haj HUMH. Pemienue 3amgad s
HaXO0>JICHUSI TIOJIHOTO COMPOTHUBIICHUS JIEKTPUUYECKON 1IEMH MEPEMEHHOTO TOKa C
IIOMOIIBI0 KOMIUIEKCHBIX YHCEID)

Heab: HayyuTcsd BBINOJIHATH JEUCTBUS HAJ KOMIUIGKCHBIMU 4YHCJIaMU B
anredpanyeckol W TPUTOHOMETPUYECKOM (opMax, OCYIIECTBISATh MEPEXOd OT
anredpanueckoil (GOpMbl 3aIUCH KOMIUIEKCHOTO YHUCJIa K TPUTOHOMETPUUYECKOH,
pemaTh 3aJja4M ¢ MOMOIIIbI0 KOMITJIEKCHBIX YHCET.

OobOopynoBanmue: WHCTPYKIMOHHASA KaprTa, Tabauia 3HAYEHUI
TPUTOHOMETPUUECKUX (DYHKIUN YTIIOB.

ITopsiaoK BBINOJIHEHUS 3aIAHUM:
1. BeINoOJIHUTE 3aaHUA.
2. OTBeTUTHh Ha KOHTPOJIbHBIC BOIPOCHI.
3. Cnenartp BBIBOJI.

3ananus
1. Jlanel uncna Z; u Zp, Beraucnure:
a) 21+2;
0) 21-22;
B) Z1'Zp,
F) 21/22.
Bapuant Z; Zy
1 3+43i L,
2 2
2. 3anmumuTe KOMIUIEKCHBIE YHCJIa B TPUTOHOMETPHUYECKOW (opme W
HalauTe:
Bapuant a) 0) B) r)
1 2172 21/7, 2 3z,

3. OmpenenuTh KOMIJIEKCHOE COMPOTUBIICHUE NBYXIOJIOCHUKA (CM. pHUC.),
eciu u3BecTHoI Ry Ro; L; C, w.



R1

o)

Bapuant R1y, Om Ro, Om L, ® C o w, [y

1 1 2 2-10°3 4-10° 0,4-10

KoHTpoJsbHbIE BONIPOCHI:

1. Kakwue unciia Ha3pIBalOTCSI KOMIUIEKCHBIMU?

2. Kak reomeTpruyecku HHTEPIPETUPYIOTCS KOMIUIEKCHBIC YnCia?

3. Kak mepeiitu ot anreOpamdeckoil (OpMbl 3alMCH KOMIUIEKCHOTO 4YHCIa K
TpUTOHOMETpUUECKOU hopme?

4. 3anummute hopmyity Ditnepa.

5. Kak 3anuchiBatoTCsi KOMIUIEKCHBIE YKCa B TOKa3aTeabHON hopme?

IIpakTHyeckoe 3ansitue Ne 2
Tema: «Iloctpoenne rpada mo yclOBUIO CHUTYaIlMOHHBIX 3a/lay: B YIIPABJICHHUH
uHMPACTPYKTYypaMu Ha TPAHCIOPTE, B CTPYKTYPE B3aUMOJCHCTBUS PA3IAYHBIX
BUJIOB TPAHCIOPTA; B (OPMHUPOBAHUM TEXHOJOTUUYECKOTO IMKIJIA IKCILTyaTalluu
MAIIMH U 000pyI0BaHUs Ha JKEJIE3HOIOPOKHOM TPAHCIIOPTE

Leanb: HayuyuTCs pemiaTh 3a1a4u 1Mo Teopuu rpados.

OobopynoBanme: MHCTPYKIIMOHHASA KapTa

IHopsiIOK BBINOJIHEHUS 3aJaHUM:

1. BbIIOJHUTE 3aaHUS.
2. OTBeTUTH HA KOHTPOJIbHBIE BOTIPOCHI.




3. Cnenartp BBIBOLI.
3aganus

1. 3amate rpad, TpeaCTaBICHHBIM MaTPUIICH WHIMICHTHOCTH, alreOpandeckH,
rpaguuecku M MaTpUIle CMEXHOCTH, NpeoOpa3oBaTh TIpad B IUIOCKH,

BBIYHCIIUTDb CTCIICHU €TI0 BCPIIHH.

a|b|c|d|e]|f
1 ]-11|-1 01]0
211|0(-1(1]0]0
31000 |-2]07]0
410|010 121]O0
51]0]0]0|0]-1]-1
6/ 0|1 ]0|0]0]1

2. 3aman G (X,1X).
X:{Xl,Xz,X3,X4,X5}
I'X:
I X1:{X4}
Ixo={X1,X4}
Ix3={X4,Xs5}
I X4:{X1,X5}
I: X5:{X1,X3}
OnpenenuTe MUKIOMAaTHYECKOE YUCIIO JAaHHOTO rpada.

3. MoxHO 1 poBecTH B peruoHe 10 MapmpyToB AIEKTPOIOE3I0B U YCTAHOBUTH
Ha HUX CTAHIIMU TaK, YTO Kakue Obl 8 MapIipyToOB HU OBLIM B3AThI, HAaWJAETCS
CTaHIIMSI, HE JIe)Kalllass HU Ha OJTHOM W3 HHX, a JI0Oble 9 MapuipyToB MPOXOASLT
yepes BCE CTaHLMMU?

4. Ha pucyHke - cxema Jopor, cBs3biBatonux ropoga A, b, B, I', /I, E, XK u K. Ilo
KaXJ0M I0pOre MOXKHO JIBUTAThCS TOJBKO B OJIHOM HANPaBJICHUH, YKA3aHHOM
ctpenkoil. CKOJIBKO CYIIECTBYET pa3IN4HbIX MyTel u3 ropoaa A B ropoxa K?

"
J'/r ”’/‘\’/.

5. Paccrosaue mexay ropomamu A, B, C, D, E u F B coTHIX kxunmomeTpax aaHo B



tabnuie. Tpedyercs MOCTPOUTH CETh KEIE3HBIX JOPOT TaKUM 00pa3oM, YTOOBI
MPOTSKEHHOCTD KEJIE3HOI0OPOKHOTO MOJIOTHA ObLTa MUHUMAJIBHON U, TACCAXKUP
MOT U3 KaXJ0ro ropojia Mpoexarthb B JII000H APYroi ropo/.

A B |C |D |E|F
A|l0]7]11/6|8]15
B|7]0]9]12|/6]|7
Cl|11]9/0]3]|7]3
D|6[12/3|]0]2 4
E|8|6|7]2]|0]1
F|115] 71314 ]1]0

KoHTpoJsbHbIE BONIPOCHI:

1. JlaiiTe onpeneneHne OpUEHTUPOBAHHOTO Tpada.
Kakue Bepunnbl rpaga Ha3pIBatOTCS CMEKHBIMU?
UYro Ha3bIBaeTcs pa3MepHOCThIO Ipada?

Kakas BepmmHa rpad)a Ha3bIBaeTCs LIEHTPAIbHOMN?
Yro Takoe HUKIOMAaTHYECKOE YUCIIo rpada?

ok N

IIpakTnuyeckoe 3ansaTue Ne 3
Tema: «lIpousBomHass GyHKIMM W €€ TPWIOKCHHUE Ui  BBIYMCIICHUS
TCOMETPUUCCKUX, MEXaHUYCCKUX ¢ (U3MYCCKHX BEIWYMH TPH PEIICHUU
poheCCHOHANIBHBIX 3a]1a4.

Lenab: HayduThCS BBIYUCIATH MPOU3BOAHBICE (YHKIIMA M peliaTh 3aJadydl Ha
IIPUMEHEHHUE TTPOU3BOIHOM.

OGopynoBaHmMe: UHCTPYKIIMOHHASA KapTa, TaOJMIA MPOU3BOJAHBIX JIEMEHTAPHBIX
byHKIU.

IHopsinok BbINOJTHEHHUS 3aJAHUM:
1. BbIIOJHUATE 3aaHAS.
2. OTBETHTh Ha KOHTPOJIbHBIC BOIIPOCHI.
3. Cnenartp BBIBOLI.
3aganus
1. BeiunciauTe MPOU3BOIHBIC MTPH 3aJaHHBIX 3HAYCHHSIX apryMEHTa:
a) f(x)=sin®>xIne* (0);
0) f(x)=3InVcos2x, [ (n/8);



B) f(x)=arccosvx, £'(1/2)/

2. Haiitn yrinoBoii ko3 (GUIUEHT KacaTenbHOM, MPOBEAEHHOM K KPUBOH Y=3X?-
2x+1 B Touke (1/2;5).

3. U3 kpyriaoro OpeBHa mguamerpoM d TpeOyercs BwIpe3aTh OajKy
NPSIMOYTOJIBHOTO cedeHHus. KakoBbI JODKHBI OBITh IIMPUHA & U BbICOTa D
ATOrO CeYeHMs], YTOObl Oanka OKa3piBajla HAaMOOJbIIEE COMPOTHUBICHUE HA
coxkarue?

4. Cuna ToKa B ammepax M3MEHSETCS B 3aBUCHMOCTH OT BPEMEHU IO 3aKOHY
i=0,2t?, tme t — BpeMs B cexyHmax. Haliure CKOpOCTh M3MEHEHHMS CHJIBI
TOKA B KOHIIC MMATON CEKYH/IBI.

5. OTKpbITHIN %eno0 B cedyeHuu umeer (HopMy paBHOOEIPEHHOW TpareluH,
OCHOBaHHE U OOKOBBIE CTOPOHBI KOTOpPOW paBHBI @ Yemy paBeH yrou
HAKJIOHA 0. CTEHKH KeJno0a K €ro BBICOTE, MPOBEACHHON M3 BEPIIUHBI yIia,
py HaOOJIbIIEH MPOMYCKHOM CIIOCOOHOCTH Kenoda?

KoHTpoJsbHbIE BONIPOCHI:
1. Yro Ha3bIBaeTCs MPOU3BOAHON DYHKIITHN?
2. KakoB reoMeTpuyeckuii CMbICIT MPOU3BOTHOM?
3. B dem 3akirouaercs MeXaHUYECKUNA CMBICIT TPOU3BOIHOM?

IIpakTnueckoe 3ansaTue Ne 4
Tema: «Boruncienre reoMeTprUueCKiX, MEXaHUYECKUX U (PU3MUECKUX BEIUYUH C

IIOMOIIBIO MHTCTPAJIbBHOTO UCUUCIICHUA ITPHU PCIICHUHA HpO(i)eCCI/IOHaJ'IBHI:IX 3agad».

HeJII) . Hay4YUTBHCA peuiaTb 3aJa4un Ha BBIYNCIICHHUC IrCOMCTPHUUICCKUX,
MCXaHHNYCCKUX U (1)I/ISI/I‘ICCKI/IX BCJIMYHUH C MOMOIIbIO MHTCTPAJIbHOTO NCHYUCIICHUS.

OO6opynoBaHMe: HHCTPYKIIMOHHAS KapTa, Ta0JIUIIa HUHTETPAJIOB.

ITopsiaoK BBINOJHEHUS 3aIAHUM:
1. BbIIOJHUTE 3aaHUS.
2. OTBETUTH Ha KOHTPOJbHBIE BOIPOCHI.
3. CnhenaTtp BBIBOJI.
3apanus

1. Berumcmurh mwomans (GUIYphl, OTPAHMYEHHYIO IMHHAMHU: y=x>-8x+18,

y=-2x+18.



2. JIBa KeNe3HOAOPOXKHBIX COCTaBa HAYald JBUTATbCS OJIHOBPEMEHHO U3
OJTHOW TOYKH B OJTHOM HaIlpaBJIeHHH 1O npsiMou. [lepBoe Teno nBuxercs co
ckopocThio V=(6t2+2t) m/c, BTopoe co ckopocTsio V=(4t+5) m/c. Ha kakom
PACCTOSIHUM JPYT OT JIpyra OHU OKaXKyTcs yepe3 S5 ¢?

3. Hns pactspkenuss npyxunbl Ha 0,04 m HEOOXOAMMO COBEPIIUTH pabOTy
20 /. Ha kakyro JUIMHY MOKHO PacTSHYTh MPY>KHWHY, COBEPIIUB paboTy
80 []oc?

4. Bpruucnute paboTy, KOTOPYIO HEOOXOAMMO MPOU3BECTU, YTOOBI BbIKAYAThH
BOJy M3 KOTJIa, UMeIoIero gopMy mojymapa ¢ paguycom R=1 u.

5. Brluucnaure cuny AaBiaeHUS BOJABI HA BEPTUKAIBHYIO CTEHY, HMEIOIIYIO
dbopMy  paBHOOOKOM  Tpameuuu. BepxHee OCHOBaHHE  Tpameluw,
COBIAJAIOUIEE C YPOBHEM BOJbI, PABHO 4,5 M, a HI)KHEE OCHOBAaHUE PaBHO

3 Mm; BBICOTA CTEHBI 2 M.

KoHTposbHBIE BONIPOCHI:
1. Yrto Takoe KpUBOJUHEWHAS Tpamneus?
[To xako¥i hopmysie BEIYUCIAETCS IUIONIA (b KPUBOJIUHEHHOM Tpamnenuu?
Yrto Ha3BIBAETCS OMPEACICHHBIM HHTETPATIOM?
KakoB reoMeTpudecKuii CMBICI ONPEICICHHOTO HHTErpajia?

ok W

B dem 3akmiouaercst (opMmyna 3aMeHbl TEPEMEHHOW WHTETPHPOBAHUS B
OTpeeIEHHOM WHTETpae?

IIpakTHyeckoe 3ansitue Ne 5
Tema: «Bpruncienue paOOThl, COOTBETCTBYIOLIEH CMENICHUIO  MOPUIHS,
coJiepKalllerocsi BHYTPU IWJIMHJpA HAacoca, Npu nomouu AuddepeHuuaibsHOro
YPaBHEHUS».

Heab: Hayunthcs pemarh aud@epeHnnanbHble YpaBHEHUS TEPBOTO U BTOPOTO
Mopsiika C  Pa3felCHHBIMA U PA3ACIAIONIMMUCS TIEPEeMEHHBIMM, 3a/1auH,
npuBoasIre K 1uddepeHInanbHbIM YPaBHEHUSM.

OOopynoBanmMe: WHCTPYKLUMOHHAs KapTra, Ta0JlMla WHTErpagoB, Tabauna
MIPOU3BOJIHBIX.



IHopsAIOK BBINOJIHEHUS 3aJaHUM:

1. BeInoaHUTh 3a0aHuS.

4. OTBETUTHh HA KOHTPOJIbHBIE BOTIPOCHI.
5. Cnenatb BBIBO/I.

3aganus
1. Haiitu obuiee permenne quddepeHInanTbHbIX ypaBHEHU!
a) x(1+y°) dx = ydy;
6) (1+y?)dx-v/xdy=0.
2. Haiitu YacTHOE penieHue g depeHnnaITbHOro ypaBHEHUS,
yIIOBJIETBOPSIOIIEE YKa3aHHBIM HauyaJbHBIM yCIOBHSIM:

a) (x*+1)dy = xydx; y =2 npux = V3;
6) dx

cos?x cosy
3. B mmnmumapudeckoMm cocyne o0béma Vo=0,2 m

= ctgx sinydy; y=mn npux =mn/3.

3 3akmoueH aTMoc(epHBIA

BO3MyX IIPM HOpPMalbHOM naBieHuH Po=101325 H/m?. Bo3ayX CKUMAaeTcs
nopiraeM 10 o0bvéma 0,05 m. Kakas paboTa IPOU3BOAMTCS HPH 3TOM, €CIIHU
TEeMIIepaTypa BO3/lyXa MOANEPKUBACTCS TOCTOSTHHOW?

KoHnTpoabHbIe BONIPOCHI:
1. Kakue ypaBHEeHMs Ha3bIBalOTCs TU(PepeHnaIbHbIMU?
2. Yro Ha3zpIBaeTCs penieHueM nuddepeHuanbHoro ypaBHEeHU ?
3. Uro Ha3bIBaeTCs MOPAIKOM nudPepeHITnaIbHOTO YpaBHEHUS ?
4. KakoB amroputMm  pemieHus  auddepeHuanbHbIX  YpaBHEHUH ¢
pa3IeAOIUMHUCS IEPEMEHHBIMU ?

IIpakTnueckoe 3ansTue Ne 6
Tema: «Pemenue npodeccrnoHanbHBIX 3a/1a4 Ha BBIYUCIEHUE HU30TEPMHUYECKOTO
pacHMpeHus rasa rno cpeacTsam audpepeHIuaIbHbIX YPaBHEHUI.

Ieab: Hay4ynuTHCS pelIaTh OJHOPOAHBIE YPABHEHUS IIEPBOrO IMOPSJIKA; JIMHECUHBIC
OJIHOPOJIHBIE YpPaBHEHHUS BTOPOTO TOPSAJKA C MOCTOSHHBIMU KO3(hdUIIMEHTaMU,

3a/1auu, MPUBOATNE K AU HEepeHITnaTbHBIM YPaBHEHUSIM.

OO6opynoBanme: Tabivla MHTETpaioB, TaOIUIA MPOU3BOIHBIX, UHCTPYKIIMOHHAS
KapTa.

ITopsinoxk BBINOJHEHUS 3aIAHUM:



1. BrinoiaHwuTh 3agaHu.
2. OTBeTUTHh Ha KOHTPOJIbHBIC BOMPOCHI.
3. Cnenartp BBIBOJI.

3agpanus

1. Peuuts auddepeHnuanbHbie ypaBHEHUS IEPBOTO MOPSIKA:

d_y_z_y: 3'
dx  x+1 (x+1) !

0) cosxdy + ysinxdx = dx;

dy 3y
dx X

= e*x3, econ y=0 npm x=0.
2. Hailtu peuieHusi JMHEHHBIX OAHOPOIHBIX IU(P(EPEHIMATBHBIX YpaBHEHUI
BTOPOTO MOPSAKA C HOCTOSSHHBIMU KO3 (DHUIIEHTaMMU:
a) y// + 8y’ + 16y = 0;

6) y// — 6y’ + 25y = 0;

B) y// +3y/ +2y =0, ecmy = —1, y/ =3 npux = 0.

3. B mwmmHApe ¢ MOABMIKHBIM TOPIITHEM 3aKiIioueH a3oT. ['a3 pacmmpsercs
CHavyaja ajumabatmueckn oTr oobema Vi=1-10"3x® 1o oObeMma
V,=310"3 %%, motom wm300apuuecku oT obObema Vp g0 o0ObeMa
V3=5-10"3 % motom uzorepmudecku ot V3 10 V4=7-10"3 »>. HavanpHas
Temmeparypa rasa 11=290 K, wauambHOe naBinenue P1=6,5-10° Ila.

OnpenenuTs NOJIHYIO padoTy, COBEPUIEHHYIO T'a30M.

KoHTpoJsbHBIE BONIPOCHI:

1. C nmoMompio Kako#l MOACTaHOBKU peliaeTcs TuHeitHoe AuddepeHnnaibHoe
ypaBHEHHE TEPBOTO TMOpSIKA M K KaKOMYy YPaBHEHHIO CBOJUTCS €ro
peuieHue?

2. Kak ompenemseTcs W Kak 3amuCchiBaeTcs B 0OmIeM BHAC JHUHEHHOE
oJlHOpoaHOEe  AuddepeHlrnaIbHoe ypaBHEHHE BTOPOrO  MOpsAJKa C
MOCTOSTHHBIMU KO3 purmenTamu?

3. Uro Takoe XapaKTepuCTUYECKOE ypaBHEHUE?

4. Kakolt Bujg wumMmeeT oOlee pelnieHue JuHEeHHoro aud@epeHrantbHOro
ypaBHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIME Kod(uimenTamu?

5. KakoB anroput™m pelieHust 3aad Ha cocTaBiieHue auddepeHnaIbHbIX
ypaBHEHUI?



IpakTnueckoe 3ansitue Ne 7
Tema: «PemieHne 3amad Ha COCTAaBJIICHHWE IIPOU3BOJICTBEHHOTO TUIaHA TMIPH
TUTAHUPOBAHUH TEXHOJIOTMUYECKOTO IHMKJIA IKCIUTyaTallid MalliH U 000pyI0BaHMS
Ha TPAHCIIOPTEY.

Heab: Hayuntbcs pemaTth AudQepeHinanbHble ypaBHEHHS B YaCTHBIX
NPOM3BOAHBIX; 3a/lauyd, NpUBOAAIMNE K updepeHINaTbHbBIM ypaBHEHUSM B
YaCTHBIX IPOU3BOAHBIX.

OO0opynoBanme: Ta0IMIa HHTETPAIOB, MHCTPYKIIMOHHAS KapTa.

IHopsiiOK BBINOJIHEHUS 3aJaHUM:
1. BrIIOJHUTE 3a7aHUS.
2. OTBETHTH Ha KOHTPOJIBHBIC BOIIPOCHI.
3. Cnenartp BBIBOJI.

3ananusn
1. Haiitu oO1ee penieHrue ypaBHEHHUI:
dz dz
) VX, =0
dz dz .
0) (x+2y) -y, =0

du du du
B):KE;'+:VE;'+ZZE;1= 0.

2. Tloe3n nBwxercs MO MPSAMOJIMHEHHOMY YYacTKy CO CKOpOCThIO 72 km/4. 3a
KaKoe BpeMsl U Ha KaKOM PacCTOSHUU OH OyJIeT OCTaHOBJIEH TOPMO30M, €CIIU
CONPOTHUBJIEHUE JIBMXKEHMIO TIOCIIE Hayasla TopMoxeHus pasHa 0,2 ero Beca.

3. Jluck, HayaBIIMIACA BPaIIaThCs C YTIIOBOM CKOPOCTHIO 5 00/MHH, Yepe3 2 MUH
BpamaeTcsi co CKOpocThlo 3 00/MuH. Uepe3 kakoe BpeMsl ToOCle Hauaja
BpallleHUsI CKOpOCTh Oyner paBHa 1 o0O0/MUH, eclid cuila TPEHUs
MPONOPLIMOHANIbEHA CKOPOCTH BpaleHUs ?

KoHTpoJibHBIE BONIPOCHI:
1. YUro HaszbiBaeTca aud@epeHIuanbHBIM — ypaBHEHHEM B YaCTHBIX
MPOU3BOJIHBIX?
2. Kak ompenenuts nopsaok AuddepeHIuanbHOr0 ypaBHEHHs] B YaCTHBIX
IIPOU3BOIHBIX?
3. Uro Ha3bIBalOT pelieHueM IupPepeHInaTbHOIO YpaBHEHUSI B YaCTHBIX



Tema: «OreHka pe3ysbTaTOB TECTOBOIO AKCIEpUMEHTa 3PHEKTUBHOCTH PabOTHI
MEXaHU3MOB U OOOpPYJOBaHUS >KEJIE3HOJOPOKHOTO TPAHCIOpPTa MO CPEACTBaM

IIPOU3BOIHBIX?
IpakTnueckoe 3ansiTue Ne 8

OIIpENENIEHUs] CXOIMMOCTH YHMCIOBOTO psiAa 1o npu3HaKy Jlamamoepay.

He.]'lb: HAaYyUYUTBCA HCCICAOBATH HA CXOJUMOCTL YHMCIIOBBIC PsAbl IO IIPHU3HAKY
I[anaM6epa, INPUMCHATh CTCIICHHBIC PAIbI K HpI/I6HI/I)KeHHBIM BBIYHMCJIICHUAM

3HaYeHUHN (QYHKITUH.

OO0opynoBanMe: HHCTPYKIIMOHHAS KapTa, KAJIbKYJSATOP, TA0IHUIIA OCHOBHBIX PSOB

MaknopeHna.

IHopsiiOK BBINOJIHEHUS 3aJaHUM:

1.
2.
3.

BrimmorHUTE 3a1aHUS.
OTBETUTHh HA KOHTPOJIBHBIE BOIPOCHI.
CrenaTh BBIBO/I.

3aganus

HCCJ’IGI[OB&TB pAa Ha CXOAMMOCTD I10 IIPU3HAKY I[aHaM6epa:
o 3"
a) Zn=1 E’
1+n
0) Do —.
) Zn—l 1+n2

G2

HaiiTi 0651aCTh CXOIUMOCTH PSIZIA: Yy q v

Brruucaute ¢ Tounoctbio Ao 0,001:
a) In0,9;
6) ¥1,012;
B) sin18%;

F) fol sinxdx.

X

KonTpoJsbHBIE BONIPOCHI:

1.

o0k whN

Uto Ha3bIBAETCS YUCIOBBIM PAIOM?

UYTo Ha3bIBAE€TCS YACTUYHBIMU CYMMaMHM YHUCJIOBOTO psaaa?

Kakoii psig Ha3bIBaeTCs CXOASAMIMMCS, a KAKOW pacXoasiuMcsi?
ChopmynupyiiTe mpru3HaK CXOJUMOCTH YUCIOBOTO psa mo Jamamoepy.
YTo Ha3bIBAECTCS CTEIICHHBIM PSIIOM?

Urto Ha3biBaeTcs psiaoM MakiiopeHa?



IIpakTuyeckoe 3ansaTue Ne 9
Tema: «Pemenue KOMOMHATOPHBIX 3aJady TPU OPTraHMU3AIUU TEXHUYECKOM
HKCIUTyaTallMy MaIllMH U 000PYI0BaHUS HA KEJIE3HOAOPOKHOM TPAHCIIOPTE.

eanb: HayuyuTCs peniath KOMOMHATOPHBIC 33/1a4H.
O0opynoBaHMe: HHCTPYKIIMOHHASA KapTa, KAJIbKYJISITOPHI.

ITopsiaoK BBINOJHEHUS 3aJAHUM:
1. BBINONHUTE 3a1aHUA.
2. OTBETHTH Ha KOHTPOJIBHBIC BOITPOCHI.
3. BriBos.

3ananusn

1. CkoapKuMHU cocoOaMHM MOXHO COCTaBUTh COCTaB M3 12 BaroHoB TakK, YTOOBI
JIBa ONPEJICIECHHBIX BarOHA HE OKA3AJIMCh PAIOM?

2. CryzneHTbl BTOpOro Kypca usydaroT 12 aucuuruind. CKOJIBKMMH criocoOaMu
MO>KHO COCTaBHTh paclUCaHUE 3aHSATUH HA OJIMH JI€Hb TaK, 4TOOBI 3 mapbl
OBUTN pa3IUYHBIMU?

3. B rpynne 25 crynentoB. CKOJIBKHMH CIIOCOOAMH MOYKHO BBIOpPAaTh CTapOCTy
TPYIIIBI U €T0 3aMECTUTEIS?

4. Jlnga nmnepegauyd  aBapUMHBIX  CHUTHAJIOB  JOTOBOPWJIMCH  HCIIOJIb30BATh
CHELUaJIbHbIE IBETHBIE CUTHAIBHBIE PAKETHI, 3aIlyCKaeMbI€ MOCIIEA0BATEIBHO.
OpHa mocneaoBaTeNIbHOCTh PAKET — OAWMH CUTHAN; B KAKOM IMOPSIAKE HUIYT
[[BETa — CYIIECTBEHHO. Kakoe KOJIMYECTBO pa3IMYHBIX CUTHAJIOB MOYKHO
nepeaaTh Ipyv MOMOIIM 3aITyCKa POBHO IMATH TaKUX CUTHAIBHBIX PAKET, €CIIU B
3amace MMEIOTCA pakeTbl TPEX pa3IMYHBIX LBETOB (paKeT KaXJAoro BUAA
HEOTPAaHWYEHHOE KOJIMYECTBO, LBET PAKET B MOCIEAOBATEIILHOCTH MOXKET
MOBTOPATHCS)?

5. Anekceit coctaBiseT TaOJIWIy KOJOBBIX CJIOB ISl Tepedaadyd COOOIISHUM,
KaXXJI0OMYy COOOLIECHHIO COOTBETCTBYET CBOE KOJOBOE CIJIOBO. B KkauecTBe
KOJOBBIX CJOB AJIEKCEH HCMOIb3yeT 5-OyKBEHHBIE CJIOBa, B KOTOPBIX €CTh
Tosbko OykBel M, U, P, mpuuém OykBa M nosiBisiercst poBHo 1 pa3. Kaxnas u3
JIPYTUX JOMYCTUMBIX OYKB MOKET BCTpPEYaThCsl B KOJOBOM CJOBE Jt000e
KOJIMYECTBO pa3 WM HE BCTpedarbcsi coBceM. CKOJBKO pa3IMYHBIX KOJOBBIX
CJIOB MOKET UCMOJIb30BaTh AJleKceit?

KoHTpoJibHBIE BONIPOCHI:



Yro Takoe koMOMHATOpUKA?

Hatite onpeaeneHue hakropuana.

[lepeuncnure TUTIBI KOMOMHATOPHBIX COCTUHEHUM.

Uro Ha3piBaeTcs nepectaHoBKaMu? Kak OHU BBIUKCIIAIOTCA.
Yo HazbiBaeTcs pazMeneHusiMu? Kak OHU BBIUMCIISIOTCSL.
UYrto Ha3bIBaeTcs coueTanusiMu? Kak OHM BBIUHUCIISIFOTCS.

N kW

B yeM oTiinume pazMenieHui OT COUETaHHt?

IIpakTuueckoe 3ansaTue Ne 10
Tema: «Peiienue 3a1au Ha HaXOXKJIEHUE BEPOSTHOCTH COOBITHS NPHU HU3YYCHHUH U
MJIAHUPOBAHUM TEXHOJIOTUUYECKOTO IIMKJIA SKCIUTyaTalliyd MalluH U 000pyA0BaHUs
XK. TpaHcnoprta. OmnpeneneHue CpeIHEKBaAPAaTUYHOM CKOPOCTH Il pacydera
BEJINYMHBI BO3BBIIICHUSI HAPYKHOTO PEIIHCAY.

Heab: HayyuTCA pemaTh 3aa4u 0 TEOPUU BEPOATHOCTEM.
OO0opynoBaHMe: HHCTPYKIIMOHHAS KapTa, KaJbKYJISTOPbI

IlopsiiOK BBINOJIHEHUS 3aJaHUM:
1. BrIIOJHUTE 3aJaHUS.
2. OTBETHTH Ha KOHTPOJIBHBIC BOIIPOCHI.
3. Cnaenartp BBIBOLI.

3ananusn
1. bpuraaupy 3apaboTHasi Tuiata mepeduciisieTcs Ha Ae0eToByro kapty. UeTsipe

nocyenHue mudpsl HoMepa KapThl cinydaiinbie. KakoBa BEpOsSTHOCTH TOTO, YTO
OTH TIOCJICIHUE 4YeThIpe MHU(PPHl HAYT TOAPSAI B TOPSIKES BO3PACTAHMS,
Hanpumep 1234 unm 34567
2. B nucraHmuM TmyTH WMEETCS JBa  YABTPAa3BYKOBBIX  AeEKTOCKOIIA.

BeposTHOCTB TOTO, 94TO TIEPBBINA U3 HUX HE MOTPeOyeT peMoHTa, paBHa 0,8, mis
BTOpPOrOo Takass BeposiTHOCTH cocrtaBimsier 0,92, Hailitu BepoATHOCTH
CIICAYIOIINX COOBITHH:

a) oauH u3 AePEKTOCKOIMOB HE OTPEOYyeT PEMOHTA,

0) xotst ObI OJIMH U3 Me(HEKTOCKOTIOB HE MOTPEOyEeT peMOHTA.

3. B smuke umeroTcss 27 aHkepHbIX a6 u 15 mmockux miaitd. M3 smuka



BBIHUMAIOT OHY 3a APYyroil 2 maitdel. HaliTi BeposSTHOCTH TOTO, UTO:
a) o0e maiObl aHKEPHBIE;
0) onHa maiba aHKepHas, a Apyras - II0CKasl.

4. B xaxnoil u3 Tpex maptuil, cogepxamux no 60 ckpemnenuit JKbP-65111,
UMEIOTCSI COOTBETCTBEHHO OJ[HO, JIBa M YEThIpe OpaKOBaHHBIX CKPETICHUS.
N3 kaxmoi mapThuu Hayraja HM3BJICKAKOT IO OJHOMY CKpermieHuro. Hantu
BEPOSITHOCTh TOTO, YTO BCE TPU CKPEIUICHHS OKAXYTCs OpaKOBaHHBIMHU.

5. BeposATHOCTH TOro, 4TO pacxoi 3JIEKTPOIHEPTMHM Ha YYacTKE B TEUCHHUE
OJIHMX CYTOK HE€ MPEBBICUT YCTAaHOBJIEHHON HOpMbI, paBHa 0,8. Haiitu
BEPOSITHOCTh TOTr0, YTO B Ommkaiimme 30 cyToK pacxo] 3JEKTPOIHEPTHH B

TE€UEHHE 25 CYTOK HE MPEBBICUT HOPMBI.

KoHTpo/ibHBIE BONIPOCHI:
1. Yrto Ha3bIBaeTCS BEPOSITHOCTHIO COOBITHS?

2. CopmynupyiiTe TeOpeMy CIOKEHHUS: a) JIsl HECOBMECTHBIX COOBITUH; 0)
JUISL IBYX MIPOU3BOJIBHBIX COOBITHIA.

3anummre GopmMyy HOJTHON BEPOSATHOCTH.

Kakas BennumHa Ha3pIBaeTCA CIIy4aiiHOM?

anummre Gopmyny bepHysim.

o o bk~ w

Uto Ha3bIBAETCS 3aKOHOM PACIPEAECTICHUS CITyYailHON BEJTMYUHBI?

IIpakTuyeckoe 3ansaTue Ne 11
Tema: «Pemenne 3amady Ha COCTABJIEHUE MPOU3BOACTBEHHOIO IUIAHA IIPU
IUIAHUPOBAHUM TEXHOJOTUYECKOIO IUKJIA IKCITyaTallik MAIMH U 000pyA0BaHHUS
Ha TPAHCIIOPTE.

Heab: HayduTCs TPUMEHATH METOJBI YHUCJICHHOro AuddepeHIUPOBaHUS TIPU
pELICHUY 3a1a4.

OobopynoBaHmne: UHCTPYKIIMOHHAS KApTa, KAJbKYJISITOPHI
IHopsinok BbINOJIHEHHS 3aJAHUIM:

1. BrimoaHwuTh 3agaHus.
2. OTBeTUTHh Ha KOHTPOJbHBIC BOIPOCHI.



3. Cnenartp BBIBOLI.

3aganus
1. Ilo TaGauie 3HaYeHUN HYHKITUN
x| 2] 3|4
y | 0]5]8

CocraBneHa Tabau1la KOHEYHBIX Pa3HOCTEH

x |y |Ay| A%y
205 2
3|53
4|8

Haiiti npubnmxeHHoe 3HaueHne Mporu3BogHON (pyHKIMHU B Touke X=1,5.
2. Metogom  umcneHHOro — Au(QepeHIMpoOBaHUs HAWUTH  AHATUTHYECKOE

BbIpaKEeHHE (PYHKITUH, 3aJaHHON TaOJIUIHO

X 2 5 8

y | 125

3. Ha ckonbko (IpuOIU3MTENBHO) HM3MEHHTCS CTOPOHA KBaapaTa, €CIH €ro
IJIOIAb YBEINUUTh ¢ 25 M2 10 25,15 m??

4. BBIUNCINTH NPHOIMKEHHO v/28.

KounTposibHbIE BONIPOCHI:
1. 3anummre bopmybl MPUOJIMKEHHOTO g depeHurpoBaHus,
OCHOBAHHbBIE HA UHTEPNOISAUMOHHON Popmyiie Jlarpanxa.
2. Onumure, KaK ocymecTBisercs rpadudeckoe auddepeHmpopaHue.

IIpakTnueckoe 3ansaTue Ne 12
Tema: «OmnpeneneHue KOJIUYECTBA BJIEKTPOIHEPIHM, 3aTPAYCHHOW Ha TATY
MOE3/I0B, B 3aBUCHMOCTH OT IUIaHa M TpoQuiIs MyTH MOCPEACTBOM METOJa
Diiniepa u penieHus: 0OBIKHOBEHHBIX TU(DPEepeHIIMaIbHBIX YPaBHEHUI.

Hean: nayunutbes pemath aud@epeHnnanbuble ypaBHEHUS, TPUMEHSST METOJ
Diinepa.

Oo0opyaoBaHMe: MHCTPYKIMOHHAS KapTa, KAIBKYJISITOP
IMopsaaok BbINOJHEHNUS] 3aJaHMIL:

1. BeImoaHUTE 3agaHUs.
2. OTBETUTH Ha KOHTPOJILHBIE BOIIPOCHI.



3. Cnemarth BBIBOL.

3aganus

1. Ilycte mocnenoBaTeNbHBIC 3HAYCHHSI (QYHKIMH, SIBIISIONMICHCS pelIeHUEM
3amaun Komm s nuddepennmansHoro ypaBHenus Yy = f(x,y) ¢
HAavYaJIbHBIMH YCIOBUAMH Y (X() = Vo, X = X, HaxoauTcs mo Mertoay Ditiepa
Yi+1 = Yk + hf (x,yx). Hailtu 3HaueHue y;, KOTOpPOE OMpEIEISIETCS

X

YPaBHEHHEM ' =~ —y IIPA Yo = 1, xo =4 cmarom h = 0,2.

2. MarepuanpHasi Todka C Maccoi m =1 r morpyxaeTrcs B JKHUIKOCTh 0e3
HayaJgpHOM cKopocThu. Cuia CONPOTHUBJIEHUSA >KHAKOCTH MPONOPLHOHAIBHA
CKOPOCTH TOTPYXEHHSI VU ¢ KO3PPHUIMEHTOM MPOMOPUUOHATBHOCTH K=4,
Haiit 3aBUCMMOCTB CKOPOCTH OT BPEMEHU. BBIYMCINTH 3HAYEHUE CKOPOCTH
yepe3 2 MUHYTHI [TOCJIe Havaja MorpyKEHUs.

3. Haiitu ypaBHEeHUEe TBUKEHUS TeJla U BHIYUCIUTD 3HAYCHHE €r0 CKOPOCTH Yepe3
8 ¢ mocie Hadajna [JBWKEHHS, €CIIH €ro CKOpPOCTh HPONOPLIUOHAIBHA
MPONIEHHOMY ITyTH U TEJIO IPOXOoIuT 25 M3a 5 c,a 75 m3a 10 c.

KoHTpoJsbHBIE BONIPOCHI:
1. B yem 3akito4aeTcs yCOBEPIICHCTBOBaHHBIM MeToA Dinepa-Kommu?
2. Kakue metonpl peuieHus AU pepeHnnanbHbIX YpaBHEHUH, KpoMe METo1a
Diinepa u MoauduUKaIuil MeToa ditsiepa, CyIIeCTBYIOT?

Kpurepuu oueHku:
— OILICHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €Ciu BbinoiaHeHo /0% u Oomnee
padoThI;

— OIICHKAa «HE 3a4YTCHO» BBICTABJISCTCS CTYACHTY, €CJIM BBINOJHCHO MEHEe
70% paboThI.



IlepeyeHb BONPOCOB K 3a4eTy
no nucuuiuinne «llpukiiagnass MaTeMaTHKa)»
Pazoen 1. /luneiinaa anzeopa
1. Ompenenenne  KOMIUIEKCHOTO — umciia. ['paduyeckoe  m3o0paxkeHUe
KOMILJIEKCHBIX YHCETI.
2. IlpaBuna BBIMOTHEHUS apuUPMETHUECKUX ACHCTBUH C KOMILUIEKCHBIMU
YUCIaMH B areOpandeckon hopme (CIoKeHHNE, YMHOKCHHE, JICTICHHE).
3. Tpuronomerpuueckas ¢opmMa KOMIUIEKCHOTO YKCIA.
4. ]JlevicTBus HaJ KOMITJIEKCHBIMU YHCIIAMH, 3aJTaHHBIMU B
TPUTOHOMETPHUUYECKOU (hopMme.
5. IlokazarenpHas hopma komruiekcHoro uncia. dopmyna Ditnepa.
Pazoen 2. Ocnoebl OUCKpemHoOil Mamemamuku
6. MuoxectBa. [lyctoe MHOXXECTBO, MTOJIMHOKECTBA HEKOTOPOI'O MHOXKECTBA.
Omnepatyu HaJi MHOKECTBAMU.
7. OTHomIeHUs1, UX BUJBI U CBOMCTBA. [{uarpamma Diinepa-Benna.
8. OcHoBHble moHATHUS Teopuu Tpados: rpad, BepmmHa, pedpPo, CTENEHB
BEPIITMHBI.
9. Buasl rpados: nonable U HenoaHbie. OpueHTUpOBaHHBIN Tpad. CBsi3aHHbBIE
rpadsl.
Pa3zoen 3. Mamemamuueckuii ananus
10.TTonsiTue  mpowsBomHoM. ['eomerpuueckuit W (U3HMUECKUH  CMBICI
MPOU3BOAHON (DYHKIIHH.
11.ITpaBuna u popmyiibl AuddepeHIupPOBaHUS JIEMEHTAPHBIX (DYHKIIHMA.
12.HeonpeneneHHbI UHTETPAN U €r0 CBOKCTBA.
13.OcHoBHBIE (hopMynbl HHTETpUpOBaHMs. MHTerprupoBaHUe MOJCTAHOBKON U
IO YaCTSM.

14.OnpeneneHHblid HHTErpall U €ro OcHOBHBIE cBoiicTBa. Dopmyna HeroToHa-
JleitbuMIIA.

15. 'eomeTpuuecKre MPUIOKEHUS ONTPEACICHHOTO UHTErpaia.

16. Tlonsitue 0 nudepeHnmaTbHOM YpaBHEHUH. [Topsimox
i pepeHInanbHOTO YPaBHEHHUS.



17.luddepenmanbubie ypaBHEHUS NEPBOTO MOPSAKA C Pa3AeNeHHBIMUA M C
pa3aeNoIMUMUCS IEPEMEHHBIMH.

18.JIuneiinpie nuddepeHranbHbple YpaBHEHHS TIEPBOTO Topsaka. Mertox
bepnymnm.

19.JIuneitHbie ogHOpOIHBIE nU(dEepeHIIMaNIbHbIE YPaBHEHUSI BTOPOTO MOpsIKa
C IOCTOSTHHBIMHU KOd(pdHUIIMeHTaMU.

20. Iuddepeninanbable ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX.

21.Yucnoseie psabl. HeoOXoaumblii W JOCTaTOYHBIE MPU3HAKU CXOAMMOCTHU
psna.

22.Pa3nokeHrue MOABIHTETpabHON GyHKIMU B psia. CTEmeHHbIE PSJIbI
MaknopeHna.

Pa3zoen 4. Ocnosvt meopuu éepoamuocmeii U MamemMamuieckou CmamucmuKku

23.IlonsTe koMOMHATOpHOW 3anauu. OCHOBHbBIE MOHATHS KOMOWHATOPHUKH:
(dakTopua, nepecTaHOBKU, Pa3MEIICHUS U COYETaHMUSL.

24.OcHOBHBIC TIOHATHS TEOPUU BEPOSTHOCTEH: COOBITHE, PAaBHOBO3MOXKHBIC
COOBITHSI, COBMECTHbIE U HECOBMECTHBIE COOBITHS, JOCTOBEPHOE COOBITHE,
HEBO3MOKHOE COOBITHE, TOJHAas CHCTEMa COOBITHH, MPOTHUBOIOJIOKHBIE
COOBITHSI.

25.0mnpeneneHne BEpOITHOCTH. Y CIIOBHASI BEPOSTHOCTb.

26.TeopemMbl CIOXKEHHSI W YMHOXXEHHUs BepostHocTerd. dopmymna moiHOMA
BEPOSATHOCTH.

27.®opmyna bepnymmm. CrnyuaiiHble BEIWYHHBI, 3aKOHBI UX PACIIPEACTICHUS U
YHCIIOBBIC XapaKTePUCTHKU. MaTeMaTH4ecKoe OKUIAHUE U TUCTICPCHSL.

Pazoen 5. Ocnognvie uucnennvie Memoowt

28.IlonsiTHE O  YHWCIEHHOM HMHTETrpupoBaHUH. DOpMyNbl  YHCIEHHOTO
UHTETPUPOBAHUS: PAMOYTOJILHUKOB, Tpanenuil. @opmyna CumiicoHa.

29.Ilonsitue o uncnennom auddepenupoBanuu. Dopmynbl YHUCIEHHOTO
muddepeHupoBaHusl, OCHOBaHHbIE HA WHTEPHOJALUOHHBIX (opMyrax
Herorona.

30.IlonsiTHE O yKMcCIEeHHOM penleHuu Tud@epeHnanbHbIX ypaBHeHU. MeTton



Diinepa Ass pereHus: OObIKHOBEHHBIX JU(depeHIInaTbHbIX YPaBHEHHIM.

Ilepeyennb auTeparypbl
JJIS IOATOTOBKH K 324€Ty

OcHOBHBIE HCTOYHUKH:

1. Makaposg, C. U., Beiciias MaremaTuka: MaTeMaTHYECKUM aHAIN3 U JIMHEHHAS
anredpa : yuebHoe nocobue / C. . MakapoB. — Mocksa : KnoPyc, 2024. —
320 c. — ISBN 978-5-406-13446-7. — URL.: https://book.ru/book/954837 —
TeKCT : 2JIEKTPOHHBIN.

JlonoJTHUTEIbHbIE HCTOYHUKH

1. baunoma, C.II. Maremaruka. [lpakTukyMm nJsi CTYACHTOB TEXHHUUYECKHUX

cnermanbHocte / C. 1. baunoBa. — 2-e usn., crep. — Cankrt-IletepOypr:
Jlamp, 2023. — 196 c¢. — [ISBN 978-5-507-45891-2. — Texkcrt:
ANEKTPOHHBIN //  JlaHb : 23JeKTpoHHO-OuONMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/291170. — Pexum jgocrtyma: i aBTOpPUS.
ITOJIb30BATEIICH.

2. Hemuposuu, b. I1. [Iludgdepennuanpasie ypaBHeHUs : yueOHOE mocoOue s
By30B / b. Il. Jlemumosuu, B. II. MonenoB. — 6-¢ m3a., crep. — CaHKT-

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

ANEKTPOHHBIN //  JlaHb : 25eKTpoHHO-OuOIMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/195426. — Pexum jgocrtyma: misi  aBTOpPUS.
II0JIb30BATEIIEH.

3. H3mwba, T. C., Martematuka. [Ipaktukym : yaeoHoe mocobue / T. C. JI3r06a. —
Mockga : Pycaitac, 2023. — 202 c. — ISBN 978-5-466-03198-0. — URL:
https://book.ru/book/949694. — TekcT : 37EKTPOHHBIA.

4. 3enxoB, A. B. Uucnennole MeTonbl : ydeOHoe mocobue / A. B. 3eHKOB ;
HayuHbld pepaktop B. B. [Tnemes. — Exatepunoypr : Yp®VY, 2020. — 124 c.
— ISBN 978-5-7996-1781-3. — TekcT : 31eKTpoHHbIHN // JIaHb : 3JIEKTPOHHO-



oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/98347. —
Pexum noctyna: asist aBTOpU3. MOJIB30BATENEH.

Cenpix, W. 0. Jluckpernas marematuka : yueOHoe nmocooue / U. 0. Cenpix,
1O. b. I'pebennukoB. — Mocksa : KnoPyc, 2021. — 329 ¢. — ISBN 978-5-
406-05751-3. — URL.: https://book.ru/book/938234. — TekcT : JIEeKTPOHHBIN.



Kpurepuu ouenku:

OreHKa «5» BBICTABISIETCS, €CITU 00yJarOIIHUIC:

— TOJHO PACKPBLI COJAEpXKAaHWE Marepuaga B o0beMe, MPEayCMOTPEHHOM
IIPOrPaMMOU TUCLMIUIMHBL,

— UBJIOKWI MaTepuall TPaMOTHBIM SI3IKOM B OIPEJICIICHHON JIOTUYECKOU
MOCJIEIOBATEILHOCTH, TOYUHO MCIIOJIB3YsI MAaTEMATHYECKYI0 TEPMHUHOJIOTHIO
Y CUMBOJIHKY;

— TIPaBUJIBHO BBINOJHUJI PHUCYHKH, YEPTEXKH, T'paduKH, COMYTCTBYIOIIHE
OTBETY;

— TIOKa3aJl YMEHHE WUIIOCTPUPOBATh TEOPETHUUECKUE IOJOKEHHUS KOHK-
PETHBIMU MPUMEPAMH, IPUMEHATh UX B HOBOW CUTYaIlMU MIPU BBITIOJHEHUU
MIPAKTUYECKOTO 3aJIaHUS;

— TPOJIEMOHCTPUPOBAJl YCBOGHHE paHEEe M3YYEHHBIX COMYTCTBYIOIIUX
BOIIPOCOB, CPOPMHUPOBAHHOCTh U YCTOMUHUBOCTH HCMOJB3YyEMBIX TPHU OT-
paboTKe YMEHHI 1 HABBIKOB,;

— OTBEYaJ CaMOCTOSITEJILHO 0€3 HABOJAIIUX BOMPOCOB. BO3MOXHBI OJIHA-/IBE
HETOYHOCTH IPHU OCBEIICHUU BTOPOCTEIICHHBIX BOMPOCOB WJIU B BBIKJIAJIKAX,
KOTOpBIE CTYJICHT JIETKO MCIPABUJI IO 3aMEUaHHI0 K3aMEeHaTOpa.

OrneHka «4» BBICTaBIISIETCS 00YYaIOIIEMYCsl, €CJIM OH YAOBJIETBOPSIET B OCHOBHOM
TpeOOBAHUSIM Ha OIIEHKY «5», HO TIPU 3TOM UMEET OJMH U3 HEJIOCTATKOB:

— B M3JI0KCHUHW JIOMYIIEHbI HeOOJbIMe NpoOeabl, HE HCKa3HUBIIHE Ma-
TeMaTU4YECKOEe COACPKaHUE OTBETA;

— JIOMYyUIEHBbl OJIMH-]IBAa HEJOYETa MPU OCBEUIEHWH OCHOBHOIO COJEPKAHUS
OTBETa, UCIIPABJICHHBIC 110 3aMEUYAHUIO;

— JIOMyIIeHbl oIMOKa Wiau 0oJiee JBYX HEIOYETOB NPH OCBEIIEHWU BTO-
POCTEIEHHBIX BOMPOCOB WM B BBIKJIAJIKAX, JIETKO HWCIPABICHHBIE 10
3aMCUaHUIO.

Ouenka «3» CTaBUTCS B CICAYIONIUX CIydasx:

— HCIOJHO WX HCIIOCIICAOBATCIBHO PACKPLITO COACPKAHMUC MaTcpuaja, HO



MO0Ka3aHo 00111ee TOHUMaHUE BOIIPOCaA;

— HMEJHCh 3aTPyJHEHUS WU JOMYIICHbl OIUIMOKH B OMPEACIICHUU MOHSATHUH,
UCIIOJIb30BaHUN MATEMAaTUYECKON TEPMHUHOJIOITMU, YEPTEkKaxX, BBIKIAIKAX,
VICIIPABJICHHBIE 110CIIE HECKOJIBKUX HABOJAIIUX BOIIPOCOB;

— CTYIEHT HE CIPABWICSA C NPUMEHEHHEM TEOPUH B HOBOW CHUTyallUH IIpU
BBIMIOJJHEHUM TPAKTUYECKOTO 3a/JaHus, HO BBIIOJHWI 3aJaHud 00s-
3aTEILHOTO YPOBHSA CIOKHOCTH 10 JAHHOU TEME;

— TIpU 3HAHWUM TEOPETUYECKOTrO Marepuajga BBIABIEHA HENOCTATOYHAA
c()OpMUPOBAHHOCTh OCHOBHBIX YMEHHI U HAaBBIKOB.

OneHka «2» CTaBUTCA B CICAYIOIINX CIydasx:

— HE PacKpbITO OCHOBHOE COZAEpKaHUE yUeOHOT0 MaTepHaa;

— OOHapyXeHO HE3HAaHHE WJIM HEMOHMMAaHHWE CTYAEHTOM OOoJblIel wWiIn
HauboJiee BaKHOW YyacTH yueOHOro MaTepuara;

— JIONYIIEHbl OIIMOKH B ONPEACICHUM TNOHATHH, NpU HCIOIb30BaHUU
MaTEeMaTU4YeCKOM TEPMUHOJIOTUH, B PUCYHKaX, YepTexax Win rpadukax, B
BBIKJIAJIKAX, KOTOPBIE HE HCIPABIICHbI II0CJIE HECKOJBKUX HABOIAIINX

BOIIPOCOB.



