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®oHJ  OIEHOYHBIX  CpeACTB  pa3pabotan Ha  ocHoBe  DenepanbHOro
roCyapCTBEHHOT0 00pa30BaTENbHOTO CTaHJapTa CpelHero NpodeccHoHaTIbHOTO
oOpazoBanus 1o crienuanbHOCTH 23.02.08 CTpouTenbCTBO KENE3HBIX A0POT, MYTh
u nyteBoe xo3saicTtBo (ba3oBas MOAroToBKa cpeaHEro MpodeccHoHaIbHOTO
oOpa3oBaHMsl ), IPOrpaMMBbl YUeOHOU TUCIUIUINHEL [Ipuknadnas mamemamuxa
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HacnopT KOMILICKTA KOHTPOJIbHO-0ICHOYHBIX CPEACTB

B pesynprate ocCBOeHUsS yYEOHON JUCIMIUIMHBI

Ilpuknaonas mamemamuxa

oOyyaromuiicss JobkeH obnanath mnpeaycMoTpeHHbIMu PI'OC 1o crnenuaabHOCTH

23.02.08 Cmpoumenvcmego dicenesHvix 00po2, nyme u nymegoe xosaiicmeo (bazoewiii

YposeHb nod2comosku ons cneyuanviHocmu CII0) cneayronmuMi 3HaHUSIMU, YMEHUSIMU,

KOTopble (OpMHUPYIOT 0011IKe U TPoecCHOHATbHBIE KOMIIETEHIUU:

Kon OK

3HaTh

OK 01. Beibupath criocoOsr
pelieHus 3a1aq
npodecCHOHAIEHON
JeSITeIIbHOCTH
NPUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

YMmern
- ONpENeNATh JTalbl PELICHUS
3aJa4H, COCTAaBJISATh IJ1aH
JIEHCTBYS, peanu30BbIBATh

COCTABJICHHBIN TUIAH, OMPEIENATh
HEOOXOIUMBIC PECYPCHI;

- BBIABJIATH U 3PHEKTUBHO UCKATH
uH(pOopMaIIK0, HEOOXOAUMYIO NS

- CTPYKTypa IUIAHA IS PEIIEHUS
3aaa4, aJropuTMbl BBIIIOJHCHUSA
pabor B TpodeCCHOHATLHOU U
CMEXHBIX 00J1aCTsX;
- OCHOBHbBIE HUCTOYHHKH
uHpOpMAIlMH HM  PECYpChl IS

pelieHus 3a1a4d u/uiau mpoOjeM B

HCKYCCTBCHHBIX

COOPYXKEHUM

pelieHus 3a/1a4uu U/ | IpoQecCHOHaTBHOM W/
poOIeMbI COITMAIbHOM KOHTEKCTE
OK 02. cnonb3oBaTh - OLEHUBaTh  MPAKTUYECKYIO | - TPHUEMbl CTPYKTYpPUPOBAHUS
COBpPEMEHHBIE CPECTBA 3HAYMMOCTb PE3YJIbTATOB MOKUCKA; | HH(OPMAIIHH;
NIOMCKa, aHAJIU3a U - OTpeNeNATh 3a/1auu ISl TIOMCKa | - dopmat oopmneHus
UHTEPIIpETaNN uH(pOpMaIHH, IUIAHUPOBATh | PE3YJILTATOB MIOMCKa
uHpopManuu, u nmpolecc  TOUCKa,  BbIOMpaTh | nHGOpMaLUU
UH(POPMAaLIMOHHbIE HE00X0IMMblIe UCTOYHUKHU
TEXHOJIOTUH TSI uHpOpMaIuu
BBITTOJTHEHUS 32,144
npodecCHOHAIbHON
JeSITeTbHOCTH
I1K 4.1. [TnanupoBathb YMeTh  BBINOJHATH  JIMHEWHBIE | 3HATh OMNpeJeNeHHe MaTpHullbl U
paboTy CTPYKTYypHOI'O orepalMd  HajJ ~ MaTpULaMH, | CBOWCTBA ornepanui HaJl
HOJpa3ieNeHus Ipu BBIUUCIIATh ONPEAETUTENN 2-T0 U | MaTpULIAMH; qTO TaKoe
TEXHUYECKOI 3-r0  TNOpSAKOB,  NPHUMEHATH | ONpPEEIUTEINb KBaJpaTHOU
IKCIIITyaTaIiH, TEOpeMy 0 pa3OKEHUU | MATPUIIBI W €ro  CBOWCTBA;
OOCITy’)KUBaHUH U PEMOHTE | ONIPENENIUTENSI, HAXOAWTh  TIO | TIOHSATHE MHUHOPA "
KEJIe3HOJJOPOKHOTO ITYTH, AITOPUTMY OOPAaTHYIO MaTpPHILY. anreOpandeckoro  JONOJHEHHUS,

MOHATHE OOpaTHOM MAaTpHUIBl U
aJITOPUTM OOpaIlIeHUs] MATPHIL.

dopmoii aTTecTaluy N0 yueOHON AUCIMILIIMHE SIBISIETCA 3a4€T C OLEHKOM.




2. Pe3yabTaThl 0CBOCHHMS Y4eOHOH JUCHUIIMHBI, MOJIeKAIHe TPOBEepKe
2.1. B pesynprare arTecTanud MO Y4YEOHOM IUCIUIUIMHE OCYIIECTBISETCS
KOMIUIEKCHasl IpOBEpPKa CIEAYIOIMX YMEHUH W 3HaHWM, a Takxke JIWHAMHUKa

dbopMupoBaHus 00X U POGHECCHOHATBHBIX KOMITETEHITUH:

IToxa3aTeu oleHKH DopMbl KOHTPOJIA U
Pe3ysabTarsl 00yyeHus
pe3yJ1bTaToB OLICHUBAHUS

3Haer: - 00yyaromuiics DKcnepTHOE Ha0JII0IeHUE
OCHOBHbIE MaTEMATUYECKHE BOCIIPOU3BOAMT U OOBSACHSET | BBIIOJIHEHUS PAKTUUYECKUX
METO/IbI pEIICHUS TPUKIATHBIX OCHOBHBIE MOHATHS U pabot
3ajia4y B 00J1aCTH METO/Ibl MaTeMaTUYECKO- O1eHKa BBINOIHEHUS
npodeccuoHaIbLHON JIOTHYECKOTO CMHTE3a U aHa- | MPAKTHYECKUX padoT
NeSITeIbHOCTH; JM3a JIOTUYECKUX YCTPOICTB, | [IpoBepouHbie paboThI
OCHOBHBIE ITOHSTHS U METOIBI JTVICKPETHOW MaTeMaTHKH, pereHus 3a1a4q
JUHEHHOU areOpsbl; TEOPHH BEPOSTHOCTH U YCTHBIE ONIPOCHI
OCHOBHBIE ITOHSTHS U METOIBI MaTeMaTHIECKOM OreHka pemeHus
MaTeMaTHYeCKOro aHaJIN3a; CTaTUCTHKU: Ka4eCTBEHHBIX, PACUETHBIX,
ocHOBHI U hepeHnnanbHOro npo¢eCcCHOHAITbHO-
UCUUCIICHUS; - oOyuaromumiics OPHEHTUPOBAHHBIX 3a7a4
OCHOBHBIE TTOHSTHS U METOIBI CaMOCTOSITENILHO BBIOMpaeT | BrlmogHeHne THITOBBIX
TEOPHH KOMIUIEKCHBIX YHCENT,; HE00X0/1MMble MaTeMaTH- 3aJjaHuif
OCHOBBI HHTETPAIILHOTO YECKHE METO/bI JUIS
UCUUCIICHUS; peLeHus
OCHOBHBIE ITOHSTHS U METOIBI npodeCCHOHATBHBIX 3a]1a4;
TEOPHH BEPOSATHOCTEH U - IPaBUJILHO PEIIAET MPUK-
MaTeMaTHYECKOW CTATUCTHKH; JaTHBIE 33191 METOZIOM
OCHOBHBIE MOHATHS AUCKPETHOH | KOMIUIEKCHBIX YHCell
MaTEeMaTHKH;
OCHOBHBIE YHCIICHHBIE METOJIBI:
qrciIeHHoe TuddepeHpoBanue,
UHTETPUPOBaHHE, YHCIEHHOE
petieHne 0OBIKHOBEHHBIX
TuddepeHIMaIbHbIX ypaBHEHUH
Ywmeer:
pelaTh NpUKIJIAJAHbIE 3aJa4u B
obnactu mpodeccuoHATbHON
JIeSITeIbHOCTH




3. OneHka ocBoeHHs y4eOHOI M CUMIINHBI:

3.1. ®opMbI U METOABI KOHTPOJIS.

[IpeaMeTOM OLIEHKM CIIy>)KaT yMeHuss M 3HaHus, npenycmorpeHHsle PI'OC mo
nuctMIuiuee /Ipuxknaounas mamemamuka, HanupaBleHHblEe HA (OPMUPOBAHUE OOLIUX U
npo(eCCUOHANIBHBIX KOMIIETEHIMI, a TaKKe JIMYHOCTHBIX pe3yJbTaTOB B pPaMKax
IIPOrpamMMBbl BOCIIUTAHHS.



KoHTpOoJIb U OlIeHKA 0CBOEHHUSA Y4eOHOH TMCIUILIMHBI 0 TeMaM (pa3aesiam)

@opMBbI H METO/IbI KOHTPOJISA

Texkyuuii KOHTPOJIb

Py0e:xHblIii KOHTPOJIb

IIpomeskyTouHast aTTecTaMS

daement Y1 DopMbl IIpoBepsiemble DopMbl IIpoBepsiemble ®opma IIpoBepsiemble
KOHTPOJIS OK,IIK, YV, 3, JIP KOHTPOJISI OK,IIK, YV, 3, JIP KOHTPOJIA OK,IIK, YV, 3, JIP
Beejenue Cp OK 01, OK 02,
JIP 2, JIP 30
Pasnex 1. JIuneiinas an- YO, CP, I13 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 MaTeMaTHKH JIP 4, JIP23, JIP 30
Tema 2.1. Teopns MHo- YO, CP, P33, T, OK 02, IIK 4.1,
KECTE 113 JIP 2, JIP 4, JIP 23,
JIP 30
Pa3nen 3. Maremaruuec- 30 OK 01, JIP 2, JIP 4,
KM aHaau3 JIP 23, JIP30
Tema 3.1. Huddepen- | YO, CP, M/I, P33 OK 01, OK 02,
LAAJbHOE W WHTErpajb- JIP 2, JIP 23, JIP30
HOE WCUYHCIICHUE
Tema 3.2. OOBIKHOBCH- YO, CP, I13 OK 01, JIP 2, JIP 4,
Hble TuddepeHIaibHbie JIP 23, JIP 30
ypaBHEHUS
Tema 3.3. Tuddepenun- YO, CP OK 01, JIP 23,
anbHBIE YpPAaBHEHHS B JIP 30
YaCTHBIX MMPOU3BOHBIX
Tema 3.4. Psist VO, CP, 113, T OK 02, JIP 4, KP Neo 1 OK 02, JIP 2, JIP 4,
JIP23, JIP30 JIP 23, JIP30

Paszngen 4. OcHOBBI Teo- 30 OK 01, OK 02,

pUHM  BEPOSATHOCTEH U

JIP 4, JIP 23, JIP 30




MaTeMaTH4YeCKOM CTaTHC-
TUKHU

Tema 4.1. Teopust Bepo- YO, CM, 113 OK 01, OK 02,
SITHOCTEH P 4, JIP 23,
JIP 30
Pazgen 5. OcHoBHEIE 30 OK 01, OK 02,
YHCJIEHHBIE METO/IBI JIP 2, JIP 4, JIP 23,
JIP 30
Tema 5.1. Ywuciaennoe YO, CM, II3 OK 01, JIP 2, JIP 4,
nuddepeHnrpoBanmue JIP 23, JIP 30
Tema 5.2. UYwucieHHoe YO, CM, 113 OK 02, JIP 2, JIP 4,
pelieHre 00BIKHOBEHHBIX JIP 23, JIP 30
g depeHnaIbHbIX
YpaBHEHUU
Tema 5.3. Ywuciaennoe YO OK 02, JIP 2, JIP 4,

WHTETPUPOBAHKE

JIP 23, JIP 30




Koandukarop oueHOYHBIX CPeACTB

OYHKIIMOHAIBHBINA MPU3HAK
OLICHOYHOTO CpeICTBa (TUIT
KOHTPOJILHOTO 33J1aHus)

Ko onenounoro cpeacrtsa

Y CTHBIN 0npoc YO
BXx01HOM KOHTpOJIBb BK
IIpaktnueckoe 3anstue No n I13 Ne n
Kontponbnas pabora Ne n KP Non
TectupoBanue T
MaremaTudyecKkuil TUKTaAHT M/
3anmanus 715 caMocToATeNnbHOM padoTsl | CP

- pedepar;

- IOKJIag;

- cooOmieHue;

- OCCE.
PaszHoypoBHeBble 3amaum u 3aganus | P33
(pacuéTtHsble, rpaduyecKue)
Pabouas terpans PT
IIpoekr IT
JlenoBas urpa any|
Keric-3amaua K3
3auéT 3
3a4€T C OLEHKON 30
HuddepenumpoBaHHblii 3a4€T 13

DK3aMeH




JIucer coryiacoBanus
JonosHeHust u u3mMeHeHus kK komruiekty @OC Ha yueOHBIN o

JononHenuss 1 u3mMeHeHuss k kommiekty @OC Ha y4eOHBIA TOJ 1O
JTVCLIUATUINHE

B xommnekT @OC BHECEHBI CAEAYIONIUE U3MEHEHHUS:

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

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




3az[aH1m AJIF OIICHKHU OCBOCHHUA NUCHUIIJINHBI

Tembl coo0IIEHU I

1. IIpukiagHOE M TEOPETHUUECKOE HAIIPABICHUE B PA3BUTUU MAaTEMATUKH.

2. Touku 3peHus Ha TPUKIAJAHYIO MATEMAaTHUKY.

3. I'padpml. Pemenne mpakTHyecKux 3ajad ¢ UCIOJIb30BaHUEM TrpadoB.

Kpurepuu oneHku:

OLICHKA «OTJIMYHO» BBICTABISIETCS CTYNEHTY, €CIIM COJepKaHue paboThI
MOJIHOCTBIO ~ COOTBETCTBYET TeM€; (PaKTUYECKHEe OIIMOKHM OTCYTCTBYIOT;
COJIep’KaHue M3JI0KEHHOTO I0CIEI0BaTeNIbHO; paboTa OTiIMYaeTcss OOraTCTBOM
CJIOBapsi, TOYHOCTHIO CIIOBOYNOTPEOICHUS; JAOCTUTHYTO CMBICIOBOE EIUHCTBO
TEKCTa, WJUIIOCTPAILMA, JOMOJHUTENIbHOrO Marepuaia. B pabore momymien 1
HEeJI0UeT B cojiepkaHuu; 1-2 peueBbIX HeloveTa; | rpaMmaTiHdecKkas ommoka;
OILIEHKa «XOpOIIIOY», €CIIA COoAepKaHne paboThl B OCHOBHOM COOTBETCTBYET TEME
(MMeroTCS HE3HAYUTENbHBIE OTKJIOHEHUS OT TEMbl); HMEIOTCS EIUHUYHbIC
(akTHYeCKue  HETOYHOCTH;  HWMEIOTCS  HE3HAUWTEIbHBIE  HAPYIICHUS
MOCJICIOBATEIbHOCTY B W3JIOKEHUM  MBICTIEH;  UMEIOTCS  OTJCJIbHbBIC
HEMPUHIIMIHAIbHBIC OMMOKHU B oopMmiieHHH padboThl. B paboTe momyckaercs He
OoJiee 2-X HEIOYETOB B COJIepKaHuU, He OoJiee 3-4 peueBbIX HEIOUETOB, HE OoJiee
2-X TpaMMaTUYECKHUX OIHOOK;

OILICHKAa «YIOBIIETBOPUTEIBHO», €CIH B paldOTe MOMYIIEHBI CYIIECTBEHHBIC
OTKJIOHEHHsI OT TeMbI; paboTa IOCTOBEpHa B TJIABHOM, HO B HEW HUMEIOTCS
OTZIETIbHBIC HAPYIICHUS MOCJIEA0BATEILHOCTH M3JIOKEHUS; 0hopMIIeHHE pabOThI
HE aKKypaTHO€, €CTh TMPETCH3UH K COONIOJEHUI0O HOPM H  TPaBHI
oubmmorpaduueckoro U WLTIOCTpaTuBHOTO oopmiieHus. B pabore momyckaercs
He Oornee 4-X HEIOYETOB B COACpXKaHUHM, S5 peyeBBIX HEA0YeToB, 4
IrPaMMaTHYECKUX OITHOKH;

OLICHKA «HEYJOBJIETBOPUTENIBHO», €cliu paboTa HE COOTBETCTBYET TEME;

JOMYIIEHO MHOTO (haKTHUYECKUX OIMMOOK; HapylleHa MO0CIe0BaTEIbHOCTD



U3JI0’KEHHUS BO BCEX YACTSIX pabOThI; OTCYTCTBYET CBSI3b MEXAY HUMU; paboTa He
COOTBETCTBYET ILIaHy; KpaiHe O€IeH CIIOBapb;, HapyLICHO CTUJIEBOE €IUHCTBO
TEKCTa; OTMEUEHBl CEPbE3HbIE NPETEH3MH K KauecTBY O(OpMIIEHUS pabOTHI.

Jlomy1iiieHo 10 7 pe4eBbIX U 10 7 TpaMMaTUYECKUX OITUOKH.



KomnjiekT 3aganuid 1J1 MATEMATHYECKOr0 TUKTAHTA
Pazoen 3. Mamemamuueckuit anaius
Tema 1.3. /lugpgpepenyuanvnoe u unmezpaivnoe ucuucienue

Marematudeckuii AuKTaHT Ne 1 o Teme: «IIpousBoaHast GyHKITUN

— IIpon3BogHas 4acTHOrO;
— IIpounsBogHas muHEHHOW QYHKIMU y=kX+Db;
— IIponsBogHas y=x".

— IIpoussoanas y=C.

— IlpousBogHas y =x°+3x’ +e"

Kpurepuu onenkmu:

OLICHKA «OTJIMYHO» BBICTABISAETCA CTYIEHTY 3a IISTh IPABUIIBHO

HAIMCaHHBIX (POpMYIT;

— OLIGHKa «XOpOUIO» BBICTABISETCA CTYIEHTY 3a 4YEThIpEe MPABUIBHO
HAIMCaHHBIX (POpMYIT;

— OIIEHKA «YyJIOBJIETBOPUTEIBHO)» BBICTABIISIETCS CTYJICHTY 3a TPU MPABUIBHO
HaMMCaHHBIX POPMYJIbI;

— OILIEHKA «HEYJOBJIETBOPUTEIIBHO» BBICTABISICTCS CTYIEHTY 3a MEHEE Tpex

HaMuCaHHBIX GopMyI.

Marematudeckuit tukTanT Ne 2 o teme: «HeonpeaeneHHbIN HHTErpa»

1. Ix"dx;

2. ‘cos xdx;

3 e dx
¢ dx

4. |/
Y cos’ x

5. dX;

6. I‘{/;dx;



7. Icos 7 xdx;

Ixz_ld
x+1 *

Kpurtepumu ouenku:
— OILICHKA «OTJIMYHO» BBICTABISETCSA CTYJEHTY 3a 8 NpPaBUIBHO HAIMCAaHHBIX

(opmyu;

— OICHKa «XOpOHIO» BBICTABJIACTCSI CTy,Z[eHTy 3a 6-7 HpaBI/IJ'ILHO HaITMCAHHBIX
(opmyu;

— OICHKa «y,IIOBJ'IGTBOpI/ITeJIBHO» BBICTABIIACTCA CTy,IIGHTy 3a 4—5 HpaBI/IJIBHO
HAIMCAaHHBIX (POPMYIIBI;

— OICEHKa «HCYI[OBJ'I@TBOPI/ITCHBHO» BBICTABJIACTCS CTyI[@HTy 34 MCHEC 4—X

HAIMCaHHBIX (POPMYIL



KoMILIeKT TeCTOBBIX 3aJaHu

Pazoen 1. /luneninas anzeopa
Tecm no meme «Komnnexcnvie uuciay
1. Ckonpko (opM 3aMUCH UIMEET KOMIUIEKCHOE YHCIO (K. 4.)?
a) l
0)2
B) 3
r)4
2. YUro nmpeacrapiseT co6oi yucio 1?7
a) 4MCJIO, KBaAPATHBIA KOPEHb U3 KOTOPOTO paBeH -1
0) yucIo, KBaapaT KOTOPOTO paBeH -1
B) YHCJIO, KBaJIPATHBIA KOPEHb U3 KOTOPOTO paBeH 1
T') YUCJI0, KBaAPaT KOTOPOro paseH |
3. ®opmyiy MyaBpa MOKHO IPUMEHSTh, €CIIU K. 4. 3aITUCAHO:
a) B IOKa3aTeabHOU (hopme
0) HarsiiHOM (hopme
B) TPUTOHOMETPUUECKOU hopme
r) anreOpanveckoil popme
4. ®opmyny Diinepa MOKHO MPUMEHSTh, €CIIU K. Y. 3alKHCaHoO:
a) B MoKa3aTeabHOU hopme
0) HarysiIHOM (hopme
B) TPUTOHOMETPUYECKOH (hopme
r) aniredpandeckoi popme
5. Kak Ha KOOpIMHATHOW MIIOCKOCTH N300paXkaeTcs K. 4.?
a) B BUJIC OTpe3Ka
0) TOUKOI UM painyC-BEKTOPOM
B) TJIOCKOM TeOMeTpUUIecKon (pUrypom
') B BUJIE Kpyra
6. Beibepute 13 npeanoKeHHbIX YUCET YUCTO MHUMOE:

a)z=5-31



0)z="751
B)z =32
rz=0
7. Beraucnure cymmy uncen z; =7 +2iu z; =3 + 7i:
a) 10 + 91
0) 4- 5i
B) 10 — 51
r)4 + 51
8. Kak BeIrsiquT TpUuroHoMerpuyeckas Gopma uucia z = 3 + 41?
a) 9TO paguyc-BEKTOP
0) z=5(0,6 + 0,81)
B) z = 3-4i
') 3TO TOYKA Ha KOOPJAMHATHOM MJIIOCKOCTH
9. B kakoe MHO>KECTBO BXOJAT uHcia 5; 3 - 61; 2, 7; 21?
a) IeHCTBUTEIIBHBIC YHCIA
0) pallMOHAJIbHBIC YKCTIa
B) KOMILJIEKCHbBIE YHCIIA
') UppaloHaJIbHbIC YMCIa
10. KTo BBEN HAa3BaHME «MHUMBIC YHCIIa»?
a) Jlexapt
0) Apran
B) Dilnep
r) Kapnan

Pazoen 2. OcHoebl OUCKpemHoil Mamemamurku
Tecm no meme « Mnoocecmeay

1. OnpenenuTh, Kakoe M3 MHOXKECTB SIBJISETCS MOJAMHOXKECTBOM (BKJIOUYEHO 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 MHOXecTB onpenensietTAUB , 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 MuoxectB onpenensieTANB, ecnmu A = {1, 3,5,7, 9}, B={1, 2, 3,4}?

a. {1,3,5,7}
0. {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) o) B)

Wy B D
5. Hauer wmuoxectBa: A={10}, B={10,15}, C={5,10,15}, D={5,10,15.20}.
[TocTaBbTe BMECTO ... 3HAK BKJIIOUCHHS (D WU C) TaK, YTOOBI MOJYYHIOCH BEPHOE
YTBEPKJICHUE

a. A...D

0. A...B

B. C...A

r. C...B
6. lanbl Tpu MmHOXecTBa A={1,2,3,...,37}, B={2,4,6,8,...}, C={4,8,12,16,...}. Kakoe
YTBEPKIAEHNUE 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}. Halinute

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. Mamemamuueckuit anaius

2
1. 3HaveHue npenena 7im— 2 *3* papno:

T4 3x 4 x2
> ©
> 0



s L
4

> =2

2. 3HaueHwHe npejena Limw

ABHO.
x—>-2 4 J— x p

> 1
4
1

4
> 0

» o0
3. TlpousBogHas pyHKIMU y =X’ -€" UMEET BULL:
> y'=2x-e" +x ¢
> y'=2x-¢e
> y'=2x-e" —x’-€
> Yy =2x+e"
4. TIpousBomnas QyHKIMH Y =SIN8X MMeeT BULI:
> y'=8cos8x
» y'=8sin8x
> y'=-8cos8x
> y'=cos8x
5. Bropast npousBoaHas y"(x) GyHKIMK y =x’ —3x +1 UMeeT BHUI:
> Y'(x)=3
> y'(x)=2
> y'(x)=0
> y'(x)=1
6. Yr10Boii K09hdUIMEHT KacaTenbHOM K rpaduxy GpyHkimn y =X +2x—4 B

Touke X, =—1 paBen:

> 3
> 0
> 2
> 4

7. MHOXeCTBO BCexX NMepBooOpasHbIX GYHKIMH V = 2X MMeeT BUJL
> 2

> X’
> 2x° +c
> X' +c



2
3
8. OmnpeneneHHbI HHTErPAIT I4X dx paBeH
1

> 17
> 16
> 15
> 36
9. Ilnmomanab KpUBOJUHEHHON Tpanenuu D onpeaensieTcss MHTErpajioM

j.(4—x2)dx
Y o > 02
[(4—x*)dx

o >
15% , ) _j2(4—x2)dx

[-20 \2 ) .2[(4—x2)dx

dx

10.B pe3ynpTaTe MOACTAaHOBKHU ¢ = 3x + 2 WUHTErpall
pesy P I«/3x+2
dt
> | ==
Iz
Lpdt
37\t

dt
> 3|—=
1%
dx
> | ==
1%
11. lupdpepenuunansuoe ypaBHeHe cOS ydx —x’dy =0 B pesynbTare paszeicHus
MICPEMEHHBIX CBOJUTCS K YPABHCHHIO

IIPUBOAUTCA K BUOAY

>

> D
x cos’y
> cosydx:
x2
> B b
x> cos’y

> cos ydx = x’dy
12.B pesynbrare noacranoBku ) = u(x) - v(x) ypaBaenue y' — Ve HPUMET BH
X

> u'v+u(v'—z) =e
x



uy
> u'+v——=¢"
x

.
> uv—u(V'+-)=e"
X

uy
> u'v+—=e"

X
Tema 3.2. OoviknogenHbvle Oudghepenyuanvhvle ypasHeHus

Tecm no meme «/JugpgepenyuanvHuvle ypasrHeHus»

1) Ykaxure cpeau NpecTaBICHHBIX ypaBHEHUH AuddepeHInanbHble YypaBHEHUS:

a)2y—x=1
0)y'=3x

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

2) Bun nuddepennmanbaoro ypapHeHus y' = x + 1:
a) IMHEelHoe 1-ro nmopsaka;
0) OJTHOPOJIHOE;
B) 2-T0 MOPsiAKa C TOCTOSSHHBIMU KOA(h(DUIIMEHTaMH;
T) C pa3ACISIIOIIUMUCS TIEPEMEHHBIMM.
3) Pemnts 3aauy Komm — 310 HailTu
a) oO1ee penieHue qudpepeHuanTbHOr0 ypaBHEHUS;
0) HayaJIbHBIC YCIIOBHUS;
B) IPOM3BOJIbHYIO MOCTOSTHHYIO C;
') 4acTHOE penieHre quddepeHnanrbHOro ypaBHEHUSI.

4) Pemiennem nuddepennuanbioro ypasaeHus "' — 9 y = 0 apiusiercst GyHKIUA. . .

a)y=e"
0)y=x
B) y=9x
)y = COSX

5) Paznenenue nepemeHHbIX B qudPpepeHmanibHOM ypaBHEHUH e lnydx+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% mnpaBuiIbHBIX

OTBETOB;

— OIIEHKAa «XOpOIIO» BBICTABISIETCS CTyAeHTY npu 89-80% mpaBUIIBbHBIX
OTBETOB;

— OLIEHKAa «YyIOBJETBOPUTEIBHO» BBICTABISIETCA CTyldeHTy mpu 79-70%

MPaBUWIbHBIX OTBETOB;

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



KommuiekT pacuyéTHbIX 3a1aHU I

Pa3zoen 2. Ocno6bl OuCKpemuoil mamemamuKku
Tema 2.1. Teopusa muoxcecme
Bapuanr 1

1. Haitnure A N B, A U B, A\B, B\A4, ecntu A={3;4;5}, B={3;5;6}.
[TponstocTpupyiiTe Ha AuarpamMmmax Jisepa-Benna.

2. Halimute nexaptoBo mpomsBeneHue MHOecTB AxB, ecnu A={0;1;4;5},
B={2;5;6}. 3anuiiure MHOKECTBO, /I KOTOPOTO BBIMOJIHIETCSl YCIOBHE a-
b<0.

3. 3anummure MHO>KECTBO MepEeUNCICHUEM u v MTOMOIIIBIO
XapaKTepUCTUUECKOTO CBOMCTRA

a. MHO’KE€CTBO HAaTYpPaJIbHBIX YHUCEN, MEHbIIMNX 11;
0. MHOXXECTBO IIEJIbIX YHCe, OOJBIINX -7 U MEHBIIIHUX 7;

B. MHOXECTBO HAaTypaJbHBIX YUCEN, KpaTHBIX 11, MeHpmnX 75.

Bapuant 2

1. Haitnured N B,A U B, A\B, B\A4, ecu A={0,1;7;8}, B={-7;0;6;9}.
[IponmntocTpupyiite Ha AMarpamMmmax Junepa-BenHa.

2. Hailinute nexapToBo mpousBeneHue MHOxecTB AxB, eciu A={-2;0;1;2},
B={1;3;6}. 3anumuTe MHOXECTBO, JJII KOTOPOTO BBIIOJHICTCS YCJIOBHUE
a+b>0.

3. 3anumure MHOKECTBO MEPEYUCIICHUEM 5 C TIOMOIIBIO
XapaKTEepUCTUYECKOTO CBOMCTBA

a. MHOXXECTBO HaTypaJIbHBIX YUCEJ, MEHBIIUX 6;
0. MHOKECTBO ILIEIBIX yrcell, 00apmux -11 1 Mmeupmux 11;

B. MHOYKECTBO HATYpPAJIbHBIX YHCEN, KPATHBIX 7, MEHBIIUX /3.

Pa3zoen 3. Mamemamuueckuit anaius

Tema 3.1. /lupghepenyuanvroe u unmezpanvHoe ucyucieHue



Bapuanr 1

Briuncnuth npou3BOAHBIE PYHKIIHIA:

1 y=§x3—2x2+4\/§+7

2) y=(x+5) (x>1)
3) y=63x+4Yx— V2

4) y=

X
2x2—3x

5) y=(x3-%x2 + V/x)*

Bapuant 2

BBIUMCIIUTB IPOU3BOIHbIE (PYHKIIHMIA:
1) y=36x>+ 40x>+6x+5
2) f(x) = (x>-3x)(6x-VX + 7x3)

x3—4x2

3)y= N

4) y=4Vx +9¥xZ — Vx
5) y=(2x*+x*+3)°

Kpurepuu ouenkmu:

OIIEHKa «OTJIMYHOY» BBICTABISIETCS OOydJaromemMycs, eciu paboTa BBITIOJHEHA
MOJIHOCTBIO; B JIOTMUECKUX PACCYXJIEHUSX M OOOCHOBAHUM PELICHUS HET
npo0esoB U OMMOOK; B PEIICHUH HET MAaTeMaTHYECKUX OMIMOOK (BO3MOKHA
OJlHA HETOYHOCTb, ONMCKAa, HE SBISIIOIIAACS CIEACTBUEM HE3HAHUS WIN
HENOHMMaHUs y4eOHOro MaTepuana);

OILIEHKa «XOPOIIOY» BBICTABIIAETCS OOydaromeMycsi, eciai padoTa BBHITOJHEHA
MOJTHOCTBIO, HO OOOCHOBAHUS IIaroB PEIICHHUS HEIOCTATOYHBI; JOIMyCTHUMA
OJIHa-7[B€ HErpyOble OMMOKM WIIA JIBA-TPU HEI0YETA;

OIICHKA  «YAOBJIECTBOPUTEIHHO»  BBICTABISETCS  OOydYaromiemycsi, eciu
JOMYIIEHbl 0oJiee OMHOM OmMOKKM wiu Oojiee ABYX-TpPEX HEIOYETOB B
BBIKJIQJIKAX, YepTekax Wi rpadukax, HO yJalluics BiIaieeT o0s3aTeIbHBIMU
YMEHMSIMH 110 Y4eOHOM THUCIUTUINHE;

OLICHKA «HEYJOBJCTBOPUTEILHO» BBICTABISETCS OOydaromeMycs, ecliu
JIOTIYIIIEHBI CYIIECTBEHHBIE OIIMOKH, TIOKAa3aBIINe, YTO YYaIlUICS HE BiaJeeT
00s13aTeTbHBIMA YMEHHUSIMH 110 YI€OHOW JUCIHMIUIMHE B MOJTHON Mepe; padoTa



NOKa3ajia MOJHOE OTCYTCTBUE y yYalllerocs 00s13aTeIbHbIX 3HAHUW U YMEHUUI
WIH 3HAYUTENIbHAs YacTh paOOThI BBIMOJHEHA HE CAMOCTOSITENIBHO.



3aganus 11 YCTHOTO OIpoca

YCTHO OTBETUTH Ha BOITPOCHI.

Pazoen 1. /luneninan anzeopa

9.

A

JlaiTe onpeneneHne MHUMOM €IMHULLBI.

Kak BBIYHMCIUTE CTEIIEHH MHUMOM €IHHHUIIBI?

Beraucnure i, i, i'#.

Kakoe unciio Ha3pIBaeTCsl KOMIUICKCHBIM?

Kakne KoOMIUIEKCHBIE 4YHMCIa Ha3bIBAIOTCA 4YUCTO MHUMbIMU? [lpuBenute
MIPUMEPBI KOMIUIEKCHBIX YHUCET, YACTO MHUMBIX YHCEIL.

Kakue KOMIIJIEKCHBIE YnCila HA3bIBAIOTCS PABHBIMU?

Kakue koMIJIEKCHBIE Yncila Ha3bIBAIOTCS COMPSKEHHBIMU?

Kak BbIMOJHSETCS CIOXKEHHWE, BbIUUTAHWE, YMHOXEHHE U JCJICHUE

KOMILUIEKCHBIX YHCell B aliredpandeckon popme?

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

10.Kak reomeTpudecku n300pa)karoTcss KOMIUICKCHBIC unciia?

11.Y1o Ha3bIBaETCA MOIYJIEM U apPTYMEHTOM KOMIUJIEKCHOTO Yucia?

12.Kak 3anmchIBacTCs KOMIUIEKCHOE YHCIIO B TpUroHOMeTpudeckon dopme? B

nokaszarenbHon popme?

13.CkonbKO 3HAYEHUI UMEET KOPEHb N-OM CTEIEHU U3 KOMIUIEKCHOTO yncia’?

14.Kak HalTU BCe 3HAYEHHUsS KOPHS N-OM CTEMEHH W3 KOMILUIEKCHOTO 4YHCIa,

3aMMCaHHOTO B TpUroHOMeTpuyeckoit popme? B mokazarensHoit popme?

15.Kak pemuThs KBaApaTHOE YPaBHEHUE, €CIIU €TI0 JUCKPUMUHAHT OTPULATEIIEH ?

16.Kakue KOpHM M CKOJIbKO KOpPHEM HMMEET KBaJpaTHOE ypaBHEHUE C

OTPULIATCIIbHBIM ,Z[I/ICKpI/IMI/IHaHTOM?

Pa3zoen 3. Mamemamuueckuii anaius

Tema 3.1. Tluchpepenyuanvnoe u unmezpaivhoe ucuucienue

1. Uto Ha3pIBaeTCsl MpUpAIICHHEM HE3aBUCHMOW IMEPEeMEHHOW M IpUpalleHUEM

byHKuMnu?



2. UYrto xapaKTepu3yeT CKOPOCTh U3BMEHEHUS (PYHKIIMH OTHOCUTEIbHO W3MEHEHHUS
aprymenra? JlaiiTe onpeneneHrue Npou3BOIHOM.

3. Kakas ¢ynkums HasbiBaetcs auddepeHuupyeMoid B TOYKE W Ha OTpe3Ke?
Cdhopmynupyiite 3aBUCUMOCTh MEXIY HEIPEPBIBHOCTHIO U
nuddepeHIpyeMOCThI0 (GYHKITHH.

4. I3 xakux omepanuid CKIagpIBacTCs oO0IIee MpaBUIO  HAXOXICHUS
MIPOU3BOAHON JAHHOW (PYHKITUN?

5. MoXHO 1M BBIYUCIHTH MPOU3BOJHYIO JIO00M (GYHKUUH, TMOJIb3YSICh
ONIPENEIICHUEM TTPOU3BOIHOM?

6. HaszoBute ocHOBHBIE ()OpMYJIBI U ITpaBuia TUPHEepeHIIIPOBAHMS.

7. Uro wHaspBaeTcs auddepenumanom (GyHKIUMH, YEMy OH paBeH, Kak
0003Ha4YaeTCsl ¥ KaKOB €r0 TEOMETPUUECKUN CMBICIT?

8. UeM MOXHO ompaBAaTh, 4TO MPU MAJIBIX 3HAUEHUSIX Ax MpupamieHue GyHKIuu
npubIMKeHHO paBHO €€ auddepenuunany? UTo BbIpaXkaeT IreOMETPHUYECKH
bopmyna Ayzdy?

9. Maiite ompeneneHue Bo3pacTaroiie u yobiaromed ¢pyHkiuil. KakoBel 3Haku
IpUpalleHus apryMeHTa u (yHKIUU B MHTEpBajaxX BO3pacTaHus U yObIBaHUS?

10.B uém 3akitouaercs MpU3HAK BO3pacTaHus U yObIBaHUS (PYHKIIMU?

11.B  uém 3akmoyaroTcss HEOOXOAMMBIM M JOCTAaTOYHBIA  IPU3HAKU
CYIIECTBOBAHUS IKCTpEMyMa?

12.Ilepeuncaute NOPAIOK ONEPALMI I OTHICKAHUS MAKCMMyMa U MHHHMYyMa
(GYHKIIMH ¢ TOMOLIBIO IEPBOM TPOU3BOIHOM.

13.B uém paznuuue MexIy HaXOXJACHHEM MaKCUMyMa U MUHUMYMa (YHKUUU U
HAX0XkJI€HWEM HanOoJbIIEro U HAMMEHbIIEr0 3HaYCHH?

14.Kak wumiercss HaumOoJblllee W HauMEHbIllee 3HA4YeHUs (YHKIMU HAa JaHHOM
oTpe3ke?

15.Yto Ha3bIBaeTCs MPOM3BOJHONW BTOPOIO MOPSJIKA M KAKOB €€ MEXaHUYECKHIA
CMBICH?

16.Kak OThICKHUBAIOT SKCTPEMYMBI (DYHKIIHN C TOMOIIIBIO BTOPOW MTPOU3BOTHON?

17.1Touemy B TOUKE MakCMMyma BTOpasl MPOU3BOJHAS OTPUUATEIbHA, & B TOUYKE



MUHHMYMa — MOJIO)KUTEJIbHA?

18.Kak ompenenstorcss Te€OMETPUYECKHM M 1O 3HAKYy BTOPOM IIPOU3BOJHOM
BBIITYKJIOCTh U BOTHYTOCTb KPUBO1?

19.YTo0 Ha3bIBaeTCS TOUKOM nepernoda?

20.KakoBbl HEOOXOAMMBIM M JOCTATOYHBIA MPU3HAKU CYIIECTBOBAHUS TOYKHU
neperuoda?

21.ChopmynupyiTe MpaBUiIO HAXOXKACHUA TOUKH Meperuoa.

22.Kakolt cxemoil pEeKOMEHJyeTCsl MOJIb30BaThCS IMPU TOCTPOCHUHU Tpaduka
¢yskuun? ONUIINTE KaKIbIM ITYHKT CXEMBI.

23.Kak HaWTM MIHOBEHHYIO CKOPOCTh MPSMOJIMHEMHOTO HEPABHOMEPHOIO
IIBUKCHUA?

24 Kak BBIYUCIUTH YIIO0BOM KOA(P(ULIMEHT KacaTelbHOW K KpPUBOW B JAHHOU
TOYKE?

25.B 4éMm 3aKIIr04aeTCs MEXaHUYECKUN CMBICI IPOU3BOJHON?

26.Kakast pyHKIusi Ha3bIBaeTCs MepBOOOPA3HOM ISl 3aAaHHOW PYHKIUU?

27.Ecnu F(x) — mepBooOpa3Hasi st f{x), TO KaKUM PaBEHCTBOM OHU CBS3aHbI
MEXTy coOO0M?

28.IlepBooOpa3zHas onpeaensercs HeoJHO3HaYHO. Kak 3T0 HYy)KHO MMOHUMATh?

29.1loueMy mnpu UHTETPUPOBAHUM  (PYHKIMH TMOSBISETCS  MPOU3BOJIbHAS
MOCTOSIHHAS?

30.ITouemy ogHa GYHKIIMS UMEET LIETYI0 COBOKYITHOCTH IMEPBOOOPA3HBIX ?

31.Kak 3anucaTh BCIO COBOKYITHOCTh MEPBOOOPaA3HBIX (DYHKIUNA?

32.YT10 Ha3bIBAETCSA HEONPEAECIECHHBIM UHTEPAIIOM?

33.Yem oTnuvaeTcsi HEONPEACICHHBIN HHTETPal OT IEPBOOOPA3HBIX (PYHKITHHN?

34.TloueMy UHTErpa HA3bIBACTCS HEONPEICIICHHBIM?

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

36.Yem ommuarTCcsI Apyr OT Jpyra ToAbIHTerpaibHas (QyHKIUS U
MOJBIHTErPATIbHOE BhIpaXKeHue?

37.41o o3Hayaet noctosinHas C B ONPEACTICHUN HEONTPEICTICHHOTO NHTErpaia?

38.Uemy paBHa mpousBoAHas U nuddepeHuan HeonpeaeaeHHoro HHTerpaia?



39.B ueMm 3akiroyaeTcs MpPaBUIIO WHTETPUPOBAHUS BBIPAXKEHHUS, COJEPIKAIIECTO
MOCTOSTHHBIN MHOXUTEh?

40.B uéMm 3akioydaeTrcs NPaBWIO HMHTETPUPOBAHMS alNreOpandyeckol CyMMbl
byHKIMi?

41.Yemy paBeH uHTerpas ot auddepeHimana HeKOTopoi PyHKIUN?

42.Ha3oBute OCHOBHBIE (DOPMYIIBI HHTETPUPOBAHUSI.

43.Tlouemy n#-1 mns warerpana [ x"dx? B kakoil ¢Gopmyse paccMaTpuBaeTcs
ATOT cliy4aii?

44 Kaxk npoBepuUTh pe3yJabTaT UHTETPUPOBAHHUS?

45.Kakue U3 Cleaylonux PAaBEHCTB 3alMCaHbl BEPHO, a Kakue HeT: a) [ x>dx =
3x2 + C; 6)61—x= lnx+C;B)f(1+x)dx=x+x;+C.

46. B 4éM COCTOUT r€OMETPUYECKUM CMBICII HEOMIPEAEICHHOTO HHTETpaia?

47.4t0 Takoe wuHTerpaibHbie KpuBble? Kak OHHM pacHoONOXKEHBl APYr
OTHOCHUTENBHO JIpyra? MOryT i OHU IepeceKaTbes?

48.Kak pacnosiokeHbl KacaTelbHbIE K WHTETPajbHbIM KPUBBIM B TOYKAaX,
MMEIOITUX OJIHY U Ty ke abcruccy?

49.Kak n3 ceMelcTBa MHTETPAIbHBIX KPUBBIX BBIICIUTH OJHY U3 HUX?

50.Kak onpenenuts NOCTOSHHYIO MHTETPUPOBAHUS 110 HAYaJIbHBIM JaHHBIM?

51.Ykaxure 1e51ecoo0pa3HOCTh TMOJACTAHOBKU [JISi HAXOXKICHUS CIEAYIOIINUX

arCt X
MHTEPAJIOB: a)f g —dx; 0) [ —— 1+mx dx; B) [ %331 — 3x*dx/

52. Ykaxure, Kakue U3 CICIYIOUUX MHTETPAIOB I1eJ1eCO00pa3HO MHTErPUPOBAThH

nmo wactam: a) [ xarcgxdx;6) f ; B) fx dx dx;r) [ %dx; 1)

[ cosxIn(sinx)dx.

53.Yto Takoe onpeacIeHHbIN HHTErpa?
b
54.Yto B 3amucu fa f(x)dx o3nauaror: a) uncna a u b; 6) x; B) f{x)dx. Moxet nu
ObITE a=b; a>b?
55.ChopmynupyiiTe OCHOBHBIE CBOMCTBA OMPEICIEHHOTO HHTETpaa.

56.B 4em 3akitoyaeTcs reOMETPUYECKUNA CMBICH OIMPEIEIEHHOTO HHTEerpana?



57.MoxeT a1 mIomaabs KpUBOJIMHENHON Tpamnenuu ObITh paBHA OTPULIATEIILHON

BEJIMYMHE, HYJIIO U ToueMy?

58.IlpuBenure mpumepbl (HU3MUECKUX U TEXHUYECKUX 3a7ad, KOTOPbIE MOKHO

pPEeUINTh C MIOMOIIBIO OIIPCACIICHHOI'O MHTCTPaJia.

Tema 3.2. ObvikHo8eHnHblE OUghhepenyuanvHvle ypasHeHUA

1.
2.

Kakoe ypaBHenue Ha3piBaetcs quddepenunansabiM? [IpuBennure npumMepsl.

Kakue u3 cnegyromux ypaBHEeHUN Ha3bIBalOTC MU PepeHIInaIbHBIMU:

a) yy +2=0; 6) 2y +3y=0; B) 3+y=3:1) y+y "=y 1) 2= = 3v; €) v=2v+1".

. Kakas ¢pynkius HazpiBaetcs penieHueM auddepeHuanbHoro ypaBHeH s ?

Kaxkoe pemienue nuddepeHinaisHoro YpaBHEHUST HA3bIBACTCS OOIIMM U KaKoe

— YaCTHBIM?

. KakoB I’GOMeTpI/ILIGCKI/If/'I CMBICJI 06HIGFO )51 qaCTHOI'O pGIHeHHfI

U pepeHInanbHOTO ypaBHEHUS ?

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

. Urto Takoe nopsiok qudPepeHnnanbHOro ypaBHEHHUS U KaK €ro ONpeAeIuTh?

OnpenenuTs NOPsAOK cieayomux auddepeHnanbHbIX YpaBHSHUM:

1
Ccosx

a)y'+2y’=0;6) y' — ytgx = ——; )y +y =y’ 1) xyy +x7-2y°=0.

. CKONbKO  TIOCTOSIHHBIX ~ MHTETPUPOBAHUS  HMMEET  O0Illee  perieHue

muddepeHunanbsHOro ypaBHeHHs nepBoro nopsiaka? Tperbero nopsiaka?

10.Moxet mu dyakuus y=C;x+C», tae C; u C; — IPOU3BOJIbHBIE MOCTOSHHBIE,

OBITh OOIIMM perieHreM TU(PepeHIIMaTbHOTO YPaBHEHUS IEPBOT0 NOpsAaKA?

11.Yem otnuyaercs auddepeHuuanbHOe ypaBHEHUE OT  alnreOpanyeckoro

ypaBHEHU:?

12.KakoB o6mmii Bua auddepeHimaibHbIX ypaBHEHUN TIEPBOTO TMOpPSIKA C

pasaCICHHBIMU U C PA3AC/IAIOIUMUACA HepeMeHHBIMI/I?

13.Kak pemiaercsi ypaBHEHHE C pa3AeI€HHbBIMU IEPEMEHHBIMU?

14.Yem otiinyaeTcst ypaBHEHHE C Pa3IEIAIOMIMMUCA IEPEMEHHBIMUA OT YPABHEHUS

C pa3aeneHHbIMU nepeMeHHbIMU? Kak pa3nenstor nepeMeHHbie?



15.MO3HO 11 CUUTATh, UTO YPABHEHHE C PA3/ICICHHBIMU EPEMEHHBIMHU SIBIISIETCS
YACTHBIM CITy4aeM YPaBHEHUS C pa3AeISIIOIIMMHUCS IEPEMEHHBIMHU?

16.B kakoi mociieIoBaTeIbHOCTH pemarT auddepeHuaibHoe  ypaBHEHUE
MEPBOIO MOPSJKA C pa3ACISIOMIUMUCS TEPEMEHHBIMU?

17.B uém 3akimoyaercs 3aaada Komm? KakoB ero reoMeTpu4ecKkuii CMbICIT?

18.KakoB oOmmui BUJ JUHEWHBIX Au(dEepeHIIUaTIbHbIX YpaBHEHUM IIEPBOTO
nopsiaka? Kak mist Hux ¢popmynupyetcs 3agada Komm?

19.Kakne u3 CIICAYIOIINX ypaBHEHHI SIBIISIFOTCS JIMHENHBIMU
mupdepeHInanbHBIMU  YPAaBHEHUSIMH ~ TIEPBOrO  MOpsiaKa: a) )y '=x;
0) (1-1)-SS'=0;B) y' =% = x.

20.KakuMu BeIMYMHAMU SIBJISIFOTCSI U OT Y€ro 3aBUCAT KOAI(PUIIMEHTHI p U g B
JUHEUHOM TuddepeHInaIbHOM YPAaBHEHUU TIEPBOTO MOPsIKa?

21.C moMoIipl0 KakoW IMOJICTAHOBKU pellaeTcs JuHerHoe auddepeHiuanibioe
ypaBHEHHE MIEPBOTO MOPSAKA U K KAKOMY YPABHEHUIO CBOJUTCS €ro penieHue?

22.KakoB TMOpSIOK pelieHus 3agad  Ha cocTaBlieHHe auddepeHInaIbHbIX

ypaBHEHUI?



KoMmuiekT 3apannii 1J1s1 py0esKHOro KOHTPOJIA

Pa3znen 3. MaTremaTH4ecKHil aHAJIN3
Konmponvnas paboma Ne 1
no meme: « Mamemamuueckuti aHaiu3»
Bapuanr 1

. Haiigure npoussoausie Gynkunumit: y=x"+3x —2x+1; y=+/2x-sin x.
. Hamucatp ypaBHeHUE KpUBOM, Mpoxosiei yepe3 Touky M(1;2), eciiu yriioBoi
KO3 UITUEHT KacaTeIbHOM K JII000i TOUKe KPUBOM paBeH abcuucce TOUKU
KACaHMUSI.
Cnenatp yepTeX W BBIUUCIUTH IUIOMIAAb (DUTYpBl, OIpPAaHUYEHHOH JAHHBIMU
JIMHUAME: y=8x-x*-7 1 0CcbI0 OX.
. HaiiTu obmiee peuienue ypaBHeHus: Xy'=y+1.
. Pemmre ypaBHenue: y"—5y'+4y=0, ecnu y=3, y'=1 npu x=0.
. IIpoBepuTh, BBIMOJHAETCS JM HEOOXOJIMMOE YCJIOBUE CXOAMMOCTH Uil psaa:

1

n=1 27’1

. Ucnonp3ys npusnak [lamamOepa, ucciaemayiTe, CXOIUTCS WA PACXOJIUTCS PSI:

Bapuant 2

. Haiingure npoussoaubie Gynkumit: y=7x"+3x" —4x—1; y=sin’x.

. Hanucatb ypaBHeHHe KpHUBOIA, mpoxosieii depes Touxy M(1;+/2), ecin yrioBoit
KO3 PUIIMEHT KacaTeabHOM K JIF000H TOUKE KPUBOW PaBEH OTHOIIECHUIO a0CIIHUCCHI
TOYKH KaCaHUs K OpIMHATE TOYKU KaCaHUSI.

Cnenatp 4epTeX W BBIYHUCIUTH IUIOMIAAL (DUTYpBI, OTPAHUYCHHON HTAHHBIMU
mHuSAMA: y=x>-1, y=0 n x=0.

. Haiitu oO1iee penienrie ypaBHEHUS: y'-yctgx=2xsinXx.

. Pemnre ypaBHenue: y"+8y'+25y=0, ecnu y=2, y'=1 npu x=0.

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



= n+l1
Z2n+1'

n=1

. Ucnonw3ys mpusnak JlamamOepa, uccienyiTe, CXOAUTCS WIM PACXOAUTCS P

Bapuanr 3
. . 1 3
. Haiigute npousBoausie QyHKUINN: y = Yx+—- —+4; y=+1+5cosx.
X X

. Hanucatp ypaBHEeHUE KpUBOM, mpoxoxsiel uyepe3 Touky M(1;3), ecau yrioBoi
KOd(DPUIIMEHT KacaTeIbHOM K JIF0OON TOUKEe KPUBOUW paBeH YTPOSCHHOM OpAuHaTe
TOYKHU KaCaHHUS.

CnenaTh 4epTeX M BBIUUCIUTH IUIOMAAb (QUTYPHI, OTPAaHUYEHHON JaHHBIMU

NUHUAME: y=x>-3x-4 1 ocbio OX.

o , o2
. Haiity 061mee peleHne ypapHeHHS: y'+ =2 =x.

X
. Pemure ypaBHenue: y"—4y' +4y=0, eciia y=1, y'=0 mpu x=0.

. HpOBepI/ITB, BBITIOJIHACTCA JIN HGO6XOI[I/IMOG YCIOBHC CXOOAUMMOCTH HJIA psaa:

i n

~n®+1

. Ucnonw3ys mpusnak JlamamOepa, ucciaemyiTe, CXOMUTCS WIM PACXOIUTCS PSI:

>

n=1

|-

Bapuant 4
o . of35,5 3
. Haligure npousBogusle pyHKIMA: y=Vx +———=+2; y=Incosx.
X X

. Hanucatp ypaBHEHUE KPUBOM, mpoxoAsuied uepe3 Touky M(2;2), ecau yriioBou
KO2(phULIMEHT KacaTeJIbHOW K JTI000M TOYKE KPUBOM paBEeH YJIBOCHHOU abciucce
TOYKH KaCaHHUsI.

CnenaTh 4epTeX M BBIUUCIUTH IUIOMAAb (PUTYPHI, OTPAaHUYEHHON JaHHBIMH

JIMHUAMU: y=x’-6x-8 ¥ 0CbI0 OX.

]

Y Y D¢,

sin x sin x

. Haiitu o6miee perienne ypaBHEHUS:



. Pemute ypaBHeHue: y"—6y'+9y=0, ecnu y=4, y'=0 npu x=0.
. IIpoBepuTh, BBIMOJHSAETCS JU HEOOXOAMMOE YCIOBHUE CXOAUMOCTH JIS pAJa:

= 2
an—4'

n=l1

. Wcnonb3ys npusnak Jlamambepa, ucciaeayite, CXOAUTCS WIM PACXOIUTCS PSAJI:

= 1+n

Bapuant 5

. Haiingure npoussoaubie GpyHKuumii: y=4x’ —3sin x+5ctgx; y=sin"x.

. Hanucatp ypaBHEeHUE KpUBOM, mpoxopsiied uepe3 Touky M(1;1), ecau yrioBoi
KO3(p(GUIUEHT KacaTeJpbHOW K JOOOW TOYKE KPUBOM paBeH OTHOLIEHUIO
OpAVHATHI TOUYKU KaCaHMs K a0CIMCCE TOUKE KacaHUsl.

Cnenatp 4epTeX W BBIUUCIUTH IUIOMIAAL (DUTYpBl, OTPAHUYEHHOM JaHHBIMU

JIMHUAMU: y=5X-X>+6 U ocbio Ox.

. Haiitu o61iee perienue ypaBHEHUS: A —"

(1) (x+1)

. Pemmnre ypaBHenue: y"—3y'+2y=0, ecin y=5, y'=-1 npu x=0.
. I[IpoBepuTh, BBITIONHIETCS JIM HEOOXOIUMOE YCIOBUE CXOAUMOCTH ISl psfa:

- 2n—1
Z“3n+1 '

n=l1

. Ucnonw3ys mpusnak JlamamOepa, ucciaemyiTe, CXOMUTCS WIM PACXOIUTCS PSI:

n=1

BapuanT 6

. Haiigure nmpou3sBoHbie QyHKIUN: y = 3Jx +4cosx—2tgx+1; y :ln(l+cosx).

. Hanucatb ypaBHEHHE KpUBOM, mpoxoAsuied uepe3 Touky M(2;4), ecau yriioBou
ko3 PUIMEeHT KacaTeabHOM K JIFOOOW TOYKE KPUBOM paBeH KBaJpaTy TOYKH
a0cICChl TOYKU KacaHUs.

CnenaTh 4epTeX M BBIUUCIUTH IUIOMAAb (PUTYPHI, OTPAHUYEHHON JaHHBIMH
JUMHUAME: y=x’ 1 y=x+2.

. Haiitu o61ee penrenue ypaBaeHus: y'x+2y=x> (x£0).



5. Pemwre ypaBHeHue: y"—2y'+2y=0, ecnu y=1, y'=2 npu x=0.

6. IIpoBepuTh, BBINONHIETCS JII HEOOXOAMMOE YCIOBHE CXOJIMMOCTH I psija:
0 2

n
>

n=1

7. Ucnonw3zysa npusHak JlamamOepa, uccieayTe, CXOAUTCA WM PACXOAUTCS PSI:

Kpumepuu oyenxu:

— OIICHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €Cld paboTa BBIMIOJHEHA
MOJTHOCTBIO; B JIOTMYECKUX PACCYXKJACHUAX U OOOCHOBAHWHU PEIICHUS HET
npo6e JI0OB ¥ OIMOO0K; B PEIIEHUH HET MaTEMaTUYECKUX OLIMOOK (BO3MOXKHA
OJlHA HETOYHOCTh, OINKCKA, HE SBIAIOMIASCS CIIEJICTBUEM HE3HAHUS WIU
HEMMOHMMAaHUs y4eOHOTO MaTepHuana);

— OILICHKA «XOpPOIIO» BBICTABIIAETCA CTYAEHTY, €CIM padoTa BBIIOJIHEHA
MOJTHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEJOCTATOYHBI, AOMYyCTHMA
OJIHa-JIB€ HErpyObIie OLIMOKY WM IBa-TPU HEJI0UYETA;

— OILICHKA «YyJIOBJETBOPHUTENIbHO» BBICTABISETCS CTYACHTY, €CJIHM JIOMYIICHbI
Oonee ogHON OmMOKM WM Oosiee IBYX-TPEX HEIOYETOB B BBIKIIAJKAX,
yepTrexax WiH rpapukax, HO yJaluics BiaaeeT 00s3aTeIbHIMA YMEHHUSIMH
1o y4eOHON JUCITUTUINHE;

— OIICHKA «HEYJOBJICTBOPUTEIHLHO» BBICTABISIETCS CTYJACHTY, €CIH TOMYIICHBI
CYIIECTBCHHBIC OINMOKH, TIOKAa3aBIIME, YTO YYallMHACAd HE BIaJeeT
00s3aTeIbHBIMA YMEHUSIMU 10 Y4eOHOH AMCLUHMIUIMHE B TOJHOW Mepe;
paboTa moka3zasa MoJHOe OTCYTCTBHUE y YJalllerocs 00s3aTeNbHBIX 3HAHUHN U

YMGHI/Iﬁ WJIKW 3HAYUTCIIbHAA 4aCTb pa60TBI BBIITOJIHEHA HC CaMOCTOATCIIBHO.



INPAKTUYECKHUE 3AHATUA

IIpakTnyeckoe 3ansitue Ne 1

Tema: «KoMIUIEKCHBIE 4YWClIa W JOEWCTBUS Haj HUMH. PemieHue 3amgad I
HaXO0JICHUS TTOJIHOTO COMPOTHUBIICHUS SJIEKTPUUYECKON 1IEMH MEPEMEHHOTO TOKa C
IIOMOIILI0 KOMIUIEKCHBIX YHCEID)

Heab: HayyuTcsd BBINOJIHATH JEWUCTBUS HAJ KOMIUIGKCHBIMU 4YHUCJIaMU B
anredpanyeckol W TPUTOHOMETPUYECKOM (opMax, OCYIIECTBISTh MEPEeXoid OT
anredpanueckoil GopMbl 3aMUCH KOMIUIEKCHOTO YHUCJIa K TPUTOHOMETPUUYECKOH,
pelaTh 3a4a4u C MOMOILbIO KOMIUIEKCHBIX YHCEIL.

OobopynoBanmue: WHCTPYKIMOHHASA KaprTa, Tabauia 3HAYEHUI
TPUTOHOMETPUUECKUX (DYHKIUHN YTIIOB.

ITopsiaoK BBINOJIHEHUS 3aIaAHUM:
1. BbIIOJHUTH 3aaHUs.
2. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.
3. CnenaTh BBIBOI.

3apanus

1. Janbl yucna z; u z; Beraucnure:
a) z1+2;
0) z1-7;
B) Z1'Z);
F) Z]/Zz.
Bapuanr 7y Vs

1 3++/31i 1—£i
2 2

2. 3anummMTe KOMIUICKCHBIE YHCJIa B TPHUTOHOMETpHUYECKOW Qopme

HalJIuTe:
Bapuant a) 0) B) T)

1 7170 z1/z3 Z13 3/Z1

3. OnpenenuTh KOMIUIEKCHOE COMPOTHUBIICHUE JIBYXIOJIOCHUKA (CM. PHC.),
ecJIM u3BecTHHI R;; Ry L; C, w.




R1

Bapuant Ri, Om R>, Om L® C @ w, Ty

1 1 2 2-10° 4-10°° 0,410

KoHTpoJsbHbIE BONPOCHI:

1. Kakue yncia Ha3pIBatOTCS KOMITJIEKCHBIMU?

2. Kak reoMeTpr4ecKy HHTEPIPETUPYIOTCS KOMILJIEKCHBIE Ynciia?

3. Kak nepeiitu ot anreOpamdeckoil (popMbl 3alMCH KOMIUIEKCHOTO 4YHCIa K
TpUTOHOMETpUUECKOU hopme?

4. 3amummute hopmyny Ditepa.

5. Kak 3anuceiBaroTcs KOMIUIEKCHBIE YUCIIa B MOKa3aTeabHON Gopme?

IIpakTueckoe 3ansiTue Ne 2
Tema: «lloctpoenue rpada mo ycioBUIO CUTYaIIMOHHBIX 3aJlay: B YINPaBJICHUU
uHMPACTPYKTypaMu Ha TPAHCIOPTE, B CTPYKTYPE B3aUMOJCHCTBUS Pa3IUYHBIX
BUJIOB TPAHCIOPTA; B (OPMHUPOBAHUM TEXHOJOTUUYECKOTO IMKIJIA IKCILTyaTalluu
MaIlIuH 1 000py0BaHMS Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTE»

Leanb: HAyuyuTCA pemiaTh 3aa49u 1Mo Teopuu rpados.

O6opynoBaHme: MHCTPYKIIMOHHAS KapTa

IHopsinok BbINOJIHEHHS 3aJAHUM:
1. BBIIIOTHUTE 3aIaHUSL.
2. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.
3. CnaenaTp BBIBO/I.




3ananus
1. 3agate Tpad, mpeACTaBICHHBIM MATPUIEH WHIUIACHTHOCTH, ajareOpanveckw,
rpaguuecku M MaTpUIlE CMEXHOCTH, NpeoOpa3oBaTh TIpad B IUIOCKHIA,

BBIYHCIIUTDb CTCIICHU €TI0 BCPIIHH.

a b c d 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. 3aman G (X, I'X).
X={x1,X2,X3,X4,X5/
I'X:
Ix ]:{ X4 }
I’ XZZ{ X1,X4 }
I'x3={x4x5)}
I'x4={x1,x5}
Ixs={x1,x3}
OnpenenuTe MUKIOMAaTHUECKOE YUCIIO JaHHOTO rpada.

3. MoHO 11 npoBecTH B peruoHe 10 MapmipyToB 3IEKTPONOE3I0B U YCTAHOBUTH
Ha HUX CTAHIIMM TaK, 4TO Kakue Obl 8 MapuIpyTOB HU OBUINA B3SITHI, HAMIETCS
CTaHIIUs, HE JIeXKaIasi HM Ha OJHOM W3 HHX, a JItoOble 9 MapHIpyTOB MPOXOJSAT
yepes BCE CTaHLMMU?

4. Ha pucyHke - cxema gopor, cBs3biBaromux ropojaa A, b, B, I', /I, E, XK u K. Ilo
KaXJIOM JOpOTe MOXHO JIBUTAThCSl TOJBKO B OJIHOM HAIpPaBJICHUH, YKa3aHHOM
ctpenkoil. CKOJIBKO CYHIECTBYET PA3IMYHBIX MyTeH U3 ropoaa A B ropoa K?

"
J/r :'""\'/.

5. Paccrosnue mexnay ropogamu A, B, C, D, E u F B coTHsX KujioMeTpax aHo B
tabauie. TpeObyeTcss MOCTPOUTH CETh KEJIE3HBIX JOPOT TaKUM 00pa3oM, YTOOBI



MPOTSHKEHHOCTD YKEJIE3HOI0POKHOTO TI0JIOTHA ObliIa MUHIMATBHOU U, TIACCAXKHUP
MOT U3 KaXJJ0ro ropojia mpoexarthb B 000N APYyroi ropo/.

A|B | |C|D|E |F
A0 |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 |[15|/713]14]1]0

KoHTpoJsbHbIE BONPOCHI:

1. JlaitTe onpenesieHre OPUEHTUPOBAHHOTO Tpada.

2. Kakwue BepinHbl rpada Ha3bIBAIOTCS CMEKHBIMU?
Urto Ha3bIBaeTCs pa3MEPHOCTHIO rpada’?
Kakas BepimHa rpada Ha3bIBaeTCs LIEHTPATLHOMN?
Yro Takoe HUKIOMAaTHYECKOE YUCIIo rpada?

Sk w

IIpakTHyeckoe 3ansiTue Ne 3
Tema: «lIpousBogHass GYHKIIMM W €€ MNPWIOKCHWE JUIS  BBIYHACICHHS
IrCOMETPUYCCKUX, MEXaHMUYCCKMX U (U3MYCCKUX BCIMYUH TPU  PEIICHUH
PO ECCHOHATTLHBIX 3a]1a9».

Leab: Hay4YuThCS BBIYUCIATH MPOU3BOAHBIE (GYHKIMNA W pelIaTh 3ajJadyd Ha
IIPUMEHEHHUE TPOU3BOJHOM.

O6opyaoBaHMe: HHCTPYKIIMOHHAS KapTa, TAOJHIA IMPOM3BOIHBIX 3JIEMEHTAPHBIX
GyHKLIMA.
IHopsiIOK BBINMOJIHEHUS 3aJaHUM:

1. BbIITOTHUTE 3aaHUSL.

2. OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI.
3. CnenaTh BBIBOI.

3aganus
1. Beraucnure mpou3BOAHbBIE TIPH 33JaHHBIX 3HAYCHUSX apTyMEHTA:

a) fix)=sin’x-Ine*, 1°(0);
0) fix)=3InVcos2x, ’(n/8);
B) f(x)=arccos\x, f'(1/2)/



2. Haiitu yrioBoit ko3pOULUEHT KacaTeabHOM, TPOBEAEHHOM K KPUBOH y=23x7-
2x+1 B Touke (1/2;5).

3. U3 kpyriaoro OpeBHa juameTrpoM d TpeOyeTrcst BbIpe3aThb Oajiky
IPSIMOYTOJIBHOTO ceueHusi. KakoBbl JOKHBI OBITH IIMPUHA @ U BBICOTA b
ATOrO CeYeHMsI, YTOObl Oanka OKa3piBajla HAaMOOJbIIEe COMPOTHUBICHUE HA
coxkarue?

4. Cuna Toka B aMIiepax M3MEHSETCS B 3aBUCUMOCTH OT BPEMEHH I10 3aKOHY
i=0,2F°, rue t — BpeMs B CeKyHAax. Halimure CKOPOCTb M3MEHEHHUS CHJIbI
TOKa B KOHIIE MATON CEKYH/IBI.

5. OTKpBITBI %eyn00 B ceyeHUM umeeT (HopMy paBHOOEAPEHHON Tparenuwu,
OCHOBAaHHE U OOKOBBIE CTOPOHBI KOTOpPOM paBHbI a. Yemy paBeH yroiu
HAKJIOHA 0. CTEHKH JKeJno0a K €ro BBICOTE, MPOBEACHHON M3 BEPIIUHBI yTIa,
py HauOOJIbIIEH MPOMYCKHOM CIIOCOOHOCTH Kenoda?

KoHTpoJsibHbIE BONIPOCHI:
1. Yto Ha3bIBaeTCs MPOU3BOIHON HyHKIIUN?
2. KakoB reoMeTpu4eCcKHii CMBICI IIPOU3BOAHON?
3. B yeM 3akiodaeTcss MEXaHUYECKUH CMBICIT IPOU3BOTHOM ?

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

IIOMOIIBIO UHTCTPAJIbBHOTO UCUUCIICHUA ITPHU PCINCHUHA 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.

OO0opynoBaHMe: MHCTPYKIIMOHHAS KapTa, TabJIMIla MHTETPaJIoB.

ITopsiaox BBINOJIHEHUS 3aIAHUM:
1. BbIITOTHUTE 3aaHUSL.
2. OTBETUTHh HA KOHTPOJIbHBIE BOIPOCHI.
3. Cnenatb BBIBOJI.
3ananus

1. Beluncnuth iomans (GUIypbl, OTPAHUYEHHYIO IMHMAMH: y=x>-8x+18,
y=-2x+18.

2. JlBa >xele3HOJOPOKHBIX COCTaBa Hayajau JBUTAThCA OJHOBPEMEHHO U3



OJTHOM TOYKM B OJTHOM HaIlpaBJIeHUH 110 npsMou. [lepBoe Teno nBuxercs co
CKOPOCTBIO V=(61°+2t) M/C, BTOPOE CO CKOPOCTBIO v=(41+5) m/c. Ha kakom
PACCTOSIHUM JPYT OT JIpyra OHU OKaXKyTcs yepe3 S5 ¢?

3. Hna pactsbkeHus npyxuHsl Ha 0,04 m HEOOXOAMMO COBEPIINTH pPaboOTy
20 /Pc. Ha kakyro JJIMHY MOKHO PacTSHYTh MPY>KHWHY, COBEPIIUB paboTy
80 Hoc?

4. Bperancnure paboTy, KOTOPYIO HEOOXOIUMO MPOU3BECTH, YTOOBI BHIKAYATh
BOJY M3 KOTJIa, UMEIoIero popMy mnojyiapa ¢ paguycoM R=1 mu.

5. Bpluncnure cuily JaBi€HHS BOAbl HAa BEPTUKAIbHYIO CTEHY, MMEIOIILYIO
dbopmy  paBHOOOKOM  Tpameruu. BepxHee OCHOBaHHME  Tpamneluu,
COBIAJAIOLIEE C YPOBHEM BOJBI, PAaBHO 4,5 M, a HIJKHEE OCHOBAaHUE PaBHO

3 M; BBICOTA CTCHBI 2 M.

KoHTpoJsbHBIE BONIPOCHI:
1. Yro Takoe KpUBOJIMHENHAS Tpanenus?
[To xakoii (hopmyJsie BEIYMCIIAETCS IUIONIA (b KPUBOJIUHEHHOM Tpanenun?
YT0 Ha3pIBAaETCS ONPEAEICHHBIM HHTETPAIOM ?
KakoB reoMeTpuueCcKuii CMBICIT ONTPEICTICHHOTO UHTEerpaia’?

ANl

B dyem 3akmiouaercs ¢opmMmyna 3amMeHbl TIEPEMEHHOM WHTETPUPOBAHUS B
ONpe/IeICHHOM HHTErpae?

IIpakTnuyeckoe 3ansarue Ne 5
Tema: «Bpruncienue paOoOThl, COOTBETCTBYIOLIEH CMENICHUIO  MOPUIHS,
CoJieprKallerocsi BHyTpU IMJIMHApPA Hacoca, Mpu nomouu auddepeHanabHoro
YPaBHEHUS».

Heab: Hayunthcs pemarh aud@epeHnnanbHble YpaBHEHUS TEPBOTO U BTOPOTO
MOpsi/Ika C Pa3fACICHHBIMU W Pa3ACISAIOIIMMUCA TMEPEMEHHBIMU; 3a/1a4H,

NpUBOASIINE K TU(PPepeHIINaTbHBIM YPABHEHUSIM.

OOopynoBaHMe: WHCTPYKIIMOHHAs KapTa, Ta0IMIla WHTErpajoB, TabIuIa
MIPOU3BOTHBIX.

ITopsinoxk BBINIOJIHEHUS 3aIAHUM:



1. BeimonHUTE 3a1aHAS.
4. OTBETUTH HA KOHTPOJILHBIE BOIPOCHI.
5. Cnenatb BBEIBOJI.

3apanus
1. Haiitu o6miee pemenue nuddepeHITMaTbHBIX YPABHCHHINA:
a) x(1+)?) dx = ydy;
6) (I1+y?)dx-\xdy=0.
2. Haiitu YaCTHOE peIIcCHHUE g GepeHInaTbHOTO ypaBHCHUS,
YIOBJIETBOPSIONIEE YKA3aHHBIM HAYaIbHBIM YCIIOBHSIM:
a) (x>+1)dy = xydx; y=2npux =+3;
6) dx

cos?x cosy
3. B unmmmpapuueckoM cocyze o0béMa vp=0,2 M’ 3akmouen arMochepHblii

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

BO3/yX IPM HOpPMalbHOM nHaBienun Po=101325 H/m?. Bo3ayx cKuMaercs
nopiHeM 10 00séMa 0,05 am’. Kakas pabora MpOM3BOIUTCS IIPU DTOM, €CIH
TEeMIEpaTypa BO3ayxa MOAEPKUBAETCS MOCTOSHHOMU?

KoHTposbHbIE BONIPOCHI:
1. Kakue ypaBHeHUs Ha3bIBatoTCs AU hepeHInanbHbIMU?
2. Yo Ha3biBaeTcs pemieHueM quddepeHnnaibHOro ypaBHEHUS ?
3. Uro Ha3bIBaeTcs NOPSAKOM AU(depeHInanbHOro ypaBHEHUA?
4. KakoB  aigroput™m  pemeHus  AuddepeHUranbHbIX — YpaBHEHUH  C
pa3IensOIUMUCS TEPEMEHHBIMU?

IIpakTuyeckoe 3ansitue Ne 6
Tema: «Pemenue npodeccrnoHanbHBIX 3a/1a4 Ha BBIYUCICHUE HU30TEPMHUUYECKOTO
pacHIMpeHus rasa 1no cpeacrsam audepeHIuanbHbIX YPaBHEHUI.

Ieab: Hay4ynuTHCS peUIaTh OJHOPOAHBIE YPABHEHUS NEPBOrO MOPSIKA; JIMHEUHBIC
OJTHOPOJHBIC YpPaBHEHHUS BTOPOTO TOPSAJKA C MOCTOSHHBIMU KOX(h(UIIMEHTaMU,
3a/1auu, MPUBOJANTNE K AU HEepeHITnaTbHBIM YPaBHEHUSIM.

OO6opynoBanme: Tabivlia UHTETpayioB, TaOIUIA MPOU3BOIHBIX, HHCTPYKIIMOHHAS
KapTa.

ITopsinoxk BBINOJIHEHUS 3aIAHUM:
1. BBIIIOIHUTE 3aaHUS.



2. OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI.
3. CnenaTh BBIBOI.
3apanus

1. Pemmts nuddepenmmanbubie ypaBHEHHS IEPBOTO MOPSIKA:

av _ 2y _ 3.
dx  x+1 (x+1) ’

0) cosxdy + ysinxdx = dx;

dy 3
22X = eXx3, ecn y=0 npu x=0.
dx X

2. Haiitu peieHust JIMHEHHBIX OJHOPOIHBIX MU(D(epeHIInalbHBIX ypaBHEHUI
BTOPOTO MOPsIIKA C MOCTOSHHBIMU KO3 (HULIEHTaMU:
a) y// +8y/ +16y = 0;
6) y// — 6y’ + 25y = 0;

B) y//+3y/ +2y =0, ectuy = —1, y/ = 3mpux = 0.

3. B mwiuHApe ¢ MOABMKHBIM TIOPIIHEM 3aKiIO4eH a3oT. ['a3 pacmupsiercs
CHavyaja ajumabatmueckn ot oobema V;=1-10"3x° nmo oOGbema
V,=3-10"3 4%, norom wu3obapuuecku or oObeMa V> 10 00beMa
V3=5-1073 »°, motom m3zorepmuuecku ot V; mo V,=7-1073 »°. Hauanenas
temneparypa raza 1;=290 K, wnavanpHoe nasienue P;=6,5-10° Ila.

OnpenenuTs NOJIHYIO PadoTy, COBEPUIEHHYIO T'a30M.

KoHTpoJibHBIE BONIPOCHI:

1. C moMomipi0 Kakoi MOJICTAaHOBKHU peliaeTcs JuHelHoe nuddepeHunanbHoe
YpaBHEHUE TMEPBOTO TMOPSIKA M K KAaKOMy YpPaBHEHHUIO CBOJUTCA €ro
peuieHue?

2. Kak ompenensieTcs M Kak 3aluChiBaeTcsl B 0OIIEM BHUAEC JUHEWHOE
onHOpoaHOe AuddepeHnraIbHoe ypaBHEHHE BTOPOTO  MOpsAIKa C
MOCTOSTHHBIMU KO3 (hpurmenTamu?

3. UTo Takoe XapaKTEepUCTUYECKOE YpaBHEHUE?

4. Kakoil Bua uMeerT oOllee pelieHue JIUHEHHOro AauddepeHnarTbHOro
ypaBHEHUSI BTOPOTO MOPSIIKA C MOCTOSHHBIMU KO3 dUlinenTamMu?

5. KakoB anroput™ pemieHus 3ajJad Ha cocTaBiieHue aud@epeHinanbHbIX
ypaBHEHUI?



IIpakTH4yeckoe 3ansaTue Ne 7
Tema: «Pemenue 3agay Ha COCTABJIEHHWE IPOU3BOJCTBEHHOIO IUIaHA IIPH
IUTAHUPOBAHUM TEXHOJIOTMUYECKOTO IMKJIA AKCIUTyaTallii MalluH U 000py10BaHUS
Ha TPAHCIIOPTEM.

Heab: Hayuntbcs pemarth AudQepeHinanbHble ypaBHEHHS B YaCTHBIX
NPOM3BOAHBIX; 3a/lauyd, NpUBOAAIMKE K updepeHINaTbHBIM ypaBHEHUSM B
YaCTHBIX IPOU3BOIHBIX.

OO0opynoBanme: Ta0IMIa HHTETPATIOB, UHCTPYKIIMOHHAS KapTa.

IHopsAIOK BBINOJIHEHUS 3aJaHUM:
1. BpIITOTHUTH 3aaHUSL.
2. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
3. CnaenaTh BBIBO/I.

3ananusn
1. Haiitu o0miee pelieHrue ypaBHEHUMN:
a) & _ =
y dx dy
dz dz

0) (x+2y) -y =0

du du du
B Xa-l'yE-FZE— 0.

2. Tloe3n nBWXKETCS MO MPSIMOJIMHEHHOMY Y4YacTKy CO CKOPOCThbIO 72 km/4. 3a
KaKoe BpeMsl U Ha KaKOM PAacCCTOSIHUM OH Oy/JEeT OCTaHOBJIEH TOPMO30M, €CIH
CONPOTUBJICHUE ABMKEHUIO MTOCIIE HaYaIa TOpMokeHus paBHa 0,2 ero Beca.

3. Jluck, HayaBIIMKCS BpaIlaThCs C YIIIOBOM CKOPOCTHIO 5 00/MUH, yepe3 2 MUH
BpalaeTcsi co CKOpocThio 3 00/MuH. Uepe3 kakoe BpeMmsi IOCle Hauaja
BpalleHUsi CKOpocTb Oyaer paBHa 1 00/MUH, eciad cuia TpPEeHHUS
MPOTNOPIIMOHAJIBHA CKOPOCTH BpalieHus?

KoHTpoJibHBIE BONIPOCHI:
1. YUro HaspiBaercs guddepeHIHaTbHBIM  YpaBHEHHEM B YacCTHBIX
MPOU3BOJIHBIX?
2. Kak omnpenenuTs nopsaok aAud@epeHnanbHOro ypaBHEHHS B YacTHBIX
MPOU3BOIHBIX?
3. Uro Ha3bIBalOT pelleHueM Iu(PepeHInaTbHOIO YpaBHEHUSI B YaCTHBIX
IIPOU3BOIHBIX?



Tema: «OreHka pe3ysbTaTOB TECTOBOIO AKCIEpUMEHTa 3PHEKTUBHOCTH PabOTHI
MEXaHU3MOB U OOOpPYIOBaHUS >KEJIE3HOJOPOKHOTO TPAHCIOpPTAa MO CPEACTBAM
OTIpEJICNICHHs] CXOJAMMOCTH YUCIIOBOTO psifia Mo npu3Haky Jlamambepay.

He.]'lb: HAaYUYUTBCA HCCICAOBATH HA CXOJAUMMOCTL YHMCIIOBBIC Psbl IO IIPHU3HAKY
I[aﬂaM6epa, INPUMCHATH CTCIICHHBIC PAIblI K HpI/IGJII/DKeHHBIM BBIYMCJICHUAM

IIpakTHyeckoe 3anaTue Ne 8

3HAYCHUHN QYHKIIHIA.

OO0opynoBaHme: HHCTPYKIIMOHHAS KapTa, KAJIbKYJISATOP, TA0IMIIA OCHOBHBIX PSIOB

MaxiiopeHna.

IHopsiIOK BBINOJIHEHUS 3aJaHUM:

1.
2.
3.

BrimmorHUTE 3aaHUS.
OTBETUTH HA KOHTPOJIbHBIE BOMIPOCHI.
CrenaTh BBIBOI.

3aganus

HccnenoBath psiji Ha CXOAUMOCTS T10 TIpu3HaKy JlanamoOepa:
37’1
o .
a) anl Ea
1+n
0) Ype1 ——.
) Zn—l 1+n2

(x—-1)" n?
3n )

HaiiTi 0051aCTh CXOUMOCTH PSIlia: Yy q
Breraucnuts ¢ Tounoctsio g0 0,001:

a) In0,9;

6) 1/1,012;

B) sin18°;

1sinx
r) fo " dx.

KoHTpoJibHBIE BONIPOCHI:

1.

UTo Ha3bIBACTCS YUCIOBBIM PSIAOM?

2. Yto Ha3bIBaCTCs YaCTUYHBIMH CyMMaMH YHCJIOBOTO p;ma?

AN

Kakoii psig Ha3bIBaeTCs CXOASAMIMMCS, & KAKOW pacXoasiiuMesi?
ChopmynupyiiTe mpuU3HAK CXOAUMOCTH YHCIIOBOTO psija o JamamoGepy.

Uto Ha3bIBAETCS CTENEHHBIM PSAIOM?
Urto HazbiBaeTcs psiaoM MaxkiiopeHa?



IIpakTuyeckoe 3ansaTHe Ne 9
Tema: «Pemenne KOMOWHATOPHBIX 3aJad IpPHU OPTraHU3AIUU TEXHUYECKON
IKCIUTyaTaIllii MalIHH U 000PYA0BaHUS Ha KEJIE3HOJOPOKHOM TPAHCTIOPTE.

Leanb: HaydyuTCs pemaTh KOMOMHATOPHBIC 3a/1a4H.
O0opyaoBaHmne: HHCTPYKIIMOHHAS KAPTa, KAJbKYJISITOPHI.

ITopsiaoK BBINOJHEHUS 3aIaAHUM:
1. BBIMOIHUTE 3aJaHUS.
2. OTBETUTHh HA KOHTPOJIbHBIE BOIPOCHI.
3. BriBOs.

3ananus

1. CkoapKuMHU cioco0aMy MOKHO COCTaBHTH COCTaB M3 12 BaroHoB TakK, YTOOBI
JIBa OMPECICHHBIX BaroHa HE OKA3aJIUCh PSAIOM?

2. CrynenTthl BTOpOro Kypca u3ydaroT 12 mucturuimH. CKOJIBKHMH CIIOCOO0aMu
MOXKHO COCTaBUThH paclHCaHWE 3aHATUH Ha OJWH JICHb TaK, YTOOBI 3 mapbl
OBLTN pa3IUYHBIMU?

3. B rpynne 25 cryaenToB. CKOJIBKMMHU CIIOCOOaMHU MOHO BBIOPATh CTAPOCTY
TPYIIIBI X €70 3aMECTUTEIS?

4. Ina mepemayd  aBapUMHBIX  CHUTHAJIOB  JOTOBOPWIKMCH  HMCIIOJB30BATh
CIIeIIMaJIbHbIC 1IBETHBIC CUTHAJIBHBIC PAKETHI, 3aIyCKaeMbl€ MOCIIEA0BATEIHHO.
OnHa mocieaoBaTeIbHOCTh PAaKET — OJWH CUTHAJ; B KaKOM MOPSIAKE HAYT
[BETa — CYIIECTBEHHO. Kakoe KOJIMYEeCTBO PAa3JIMYHBIX CHTHAJIIOB MOXHO
repenaTh Mpy MOMOIIM 3aIlyCKa POBHO ISITH TaKMX CUTHAIBHBIX PAKET, €CJIU B
3amace HMEIOTCS PakeThl TPEX Pa3IUUHBIX IBETOB (pakeT Ka)XJoro BHUAA
HEOTPAHUYEHHOE KOJIMYECTBO, IIBET PAaKET B IMOCIEAOBATEILHOCTH MOXKET
MOBTOPATHCS)?

5. Anekceil cocTaBisieT TaONMIly KOJOBBIX CIOB IS TEpefayd COOOIICHMUI,
KOKJIOMY COOOIIEHUI0 COOTBETCTBYET CBOE KOJOBOE CJIOBO. B KauecTBe
KOJIOBBIX CJIOB AJIEKCEW HCMONB3yeT S5-OyKBEHHBIC CJIOBa, B KOTOPBIX €CTh
ToJIbKO OYKBBI M, U, P, mpuuém OykBa M mosiBisietcst poBHo 1 pa3. Kaxnas u3
JIPYTUX JOMYCTHUMBIX OYKB MOXET BCTpEYaThbCS B KOJOBOM CJIOBE JHO00E
KOJIMYECTBO pa3 WIM HE BCTpedyaTbesl coBceM. CKOJBKO Pa3iUYHBIX KOJOBBIX
CJIOB MOKET MCIIOJb30BaTh AJIEKCEN?

KoHTpoJibHBIE BONIPOCHI:
1. Yto Takoe komOuHaTopuKa?



JlaiiTe onpenenenue dhakTopurana.

[lepeuncnure TUTIBI KOMOMHATOPHBIX COCTUHEHUM.

Uro HazbiBaeTcs nepectaHoBKaMu? Kak OHM BBIUKCIIAIOTCA.
Uro Ha3bIBaeTCs pazMeleHUsIMUA? Kak OHM BBIYHUCIISIFOTCS.
Yrto HazbiBaeTcs coueTanusiMu? Kak OHM BBIUHUCIISIFOTCS.

Nk WD

B yeM oTiinume pazMenieHui OT COUETaHH?

IIpakTuyeckoe 3ansaTue Ne 10
Tema: «Pemienue 3a1au Ha HaxXOXJIEHUE BEPOSTHOCTH COOBITHS NPHU HU3YYCHHUH U
IUIAHUPOBAHUM TEXHOJOTUYECKOTO IMKJIA KCIUTyaTallii MallluH U 000pYyI0BaHUs
X.J. TpaHcnoprta. OmnpeneneHue CpeIHEKBaApaTUYHON CKOPOCTH ISl pacydera
BEJINYMHBI BO3BBIIICHUSI HAPYKHOTO PEIHCAY.

Heab: HayyuTCs pemIaTh 3a4a4u 10 TEOPUU BEPOSITHOCTEN.
OOopynoBaHMe: HHCTPYKLMOHHAS KapTa, KaIbKYyJISTOPHI

IHopsiIOK BBINOJIHEHUS 3aJaHUM:
1. BbIITOTHUTH 3aIaHUS.
2. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.
3. CnaenaTh BBIBOI.

3aganus
1. Bpuragupy 3apaboTHas Iiara mnepeurcisercs Ha JeOeToByro Kapry. UeTwipe

nocieanue nudpsl HOMEpa KapThl ciaydaiinbie. KakoBa BepOsSITHOCTh TOTO, YTO
ATU TMOCHEIHUE YeThipe HUGPHI UIAYT TOAPSA B TOPSAKE BO3pacTaHus,
Hanpumep 1234 unm 34567
2. B jgucraHmuu myTHd UMeEeTCsS JBa  YJIBTPa3BYKOBBIX  Ae(EKTOCKOIA.

BeposiTHOCTH TOTO, YTO MEPBHIN U3 HUX HE MOTPeOyeT peMoHTa, paBHa 0,8, s
BTOPOTO Takasi BeposTHOCTh coctaBisger 0,92. Hailtu BeposTHOCTH
CIICAYIOIINX COOBITHH:

a) oauwH u3 AePEKTOCKOIMOB HE OTPEOyeT PEMOHTA,

0) x0T ObI OJIMH U3 AeHEKTOCKOIOB HE MOTPEOYyeT peMOHTA.
3. B samuke umerorcs 27 aHKepHbIX maid u 15 mnockux maib. U3 smuka

BBIHUMAIOT OHY 3a ApYyroil 2 maitoel. HaliTi BeposTHOCTH TOTO, UTO:



a) 00e maiidbl aHKEPHBIE;
0) onHa mraiiba aHKEpHas, a Apyras - MI0oCKasl.

4. B kaxpaoil u3 Tpex maptuii, comepxamux no 60 ckpernenuii KBP-65111,
UMEIOTCS COOTBETCTBEHHO OHO, J[BA M YEThIpEe OpaKOBAHHBIX CKPETICHUSI.
N3 kaxaoi mapThuu Hayraja HM3BJICKAKOT IO OJHOMY CKpemieHuto. Hantu
BEPOSITHOCTh TOTO, YTO BCE TPU CKPEIUICHHS OKAXXYTCs OpaKOBaHHBIMHU.

5. BepoATHOCTH TOro, 4TO pacxoi 3JIEKTPOIHEPIrMUM HA YYACTKE B TEUYEHUE
OIHMX CYTOK HE MPEBBICUT YCTAHOBJIEHHON HOpMbI, paBHa 0,8. Haiitu
BEPOSITHOCTh TOTr0, YTO B Ommkaiimme 30 cyTOK pacxo] 3JEKTPOSHEPTHH B

TE€YEHHE 25 CYTOK HE MIPEBBICUT HOPMBI.

KoHTposbHbIE BONPOCHI:
1. Yto Ha3bIBaETCS BEPOSITHOCTHIO COOBITHS?

2. ChopmynupyiTe TEOpEMY CIOXKEHUS: a) JJI1 HECOBMECTHBIX COOBITHIA; 0)
JUISL IBYX MPOU3BOJIBHBIX COOBITHH.

3anummre Gopmyy MOTHON BEPOSATHOCTH.

Kakast BennumHa Ha3bIBaeTCA CIIy4aiiHOM?

3anummre Gopmyny bepHysiu.

A

UTo Ha3bIBAECTCS 3aKOHOM PACTPEICIICHUS CIIy4YallHOM BEJIMYMHBI?

IIpakTuueckoe 3ansaTue Ne 11
Tema: «Pemenue 3amay Ha COCTaBJIEHHME MPOM3BOJACTBEHHOIO IUIaHA IIpU
TJTAHUPOBAHUM TEXHOJOTUYECKOTO IIUKJIIA IKCIUTyaTallii MAIlIMH U 000pYyI0BaHHUS
Ha TPAHCIIOPTE.

Heab: HaydyuTCs NPUMEHATH METOJbl YHUCIEHHOro AU(GEepeHIMPOBAHUS TPU
pelIeHny 3a1a4.

O6opynoBaHMe: MHCTPYKIIMOHHAS KapTa, KAIBKYJISTOPHI

ITopsinoxk BBINOJHEHUS 3aIaAHUM:
1. BBIIIOHUTE 3aaHUS.
2. OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI.
3. CnaenaTp BBIBOI.



3aganus
1. Ilo Tabnuie 3HadYeHUN HyHKIIUU

x | 2[3]4
y | 0] 58
CocraBneHa TabauIa KOHEYHBIX Pa3HOCTEN
x |y |Ay | A%
210 5] 2
31513
4 | 8

Haiiti npubnmxeHHoe 3HaueHne Mporu3BOIHON (pyHKIMHU B Touke X=1,5.
2. Merogom  yuciaeHHoro Jaud@epeHIHpoBaHUA  HAWTU  AHAJIMTHYECKOE

BbIpaKEeHHUE (PYHKITUH, 3aJaHHON TaOJINYHO

X 2 5 8

y 1 2 5

3. Ha ckonbko (IpuOIU3MTENBHO) HM3MEHHTCS CTOPOHA KBaapaTa, €CIH €ro
IUIOINA/b YBEIUYUTE ¢ 25 M? 110 25,15 m??

4. BBIYHCINTH IPUOIHKEHHO v/28.

KoHTpobHbIE BONIPOCHI:
1. 3anummre bopmybl MPUOJINKEHHOTO muddepeHurpoBaHus,
OCHOBAHHbBIE HA UHTEPNOIAUMOHHOU Popmyiie Jlarpanxa.
2. Onuiute, Kak ocyuiecTBisieTcs rpadguueckoe quddpepeHmpoBaHue.

IIpakTnueckoe 3ansaTue Ne 12
Tema: «OnpeneneHue KoaudecTBa 3JIEKTPOIHEPIMM, 3aTPAYeHHOW Ha TATY
MOE3/I0B, B 3aBUCHMOCTH OT IUIaHa M NpOQuiIs MyTH MOCPEACTBOM METOHa
Diiniepa 1 perieHus: 0OBIKHOBEHHBIX TU(PPEpEeHIINAIbHBIX YPABHEHUI .

Hean: Hayunutbest pemath auddepeHnnanbuble ypaBHEHUS, TPUMEHSST METOJ
Diinepa.

O6opynoBaHMe: MHCTPYKIIMOHHAS KapTa, KAIBKYJISITOP

IHopsiiOK BBINOJIHEHUS 32 JaHUM:
1. BeImosHuTh 3agaHus.
2. OTBETUTH HA KOHTPOJBHBIE BOIPOCHI.
3. Caenatb BBIBOJI.



3aganus

1. Ilyctp mocnemoBaTenbHbIC 3HAYCHUs (YHKIWHU, SBISIONICHCS peIICHHEM
3amaun  Komm s nuddepennmanbHoro ypaBHenus Yy = f(x,y) ¢
HAvYaJIbHBIMH YCIOBUAMH Y (X() = Vo, X = X, Haxoautcs mo Metoay Ditiepa
Yi+1 = Yk + hf (x,yx). Hailtu 3HaueHue 7y;, KOTOpPOE OMpENEIsICTCS

X

YPAaBHEHUEM ' = = —y NPA Yo = 1, xo =4 cmarom h = 0,2.

2. MarepuanbpHasi Touka ¢ Maccoli m =1 r morpyxaeTrcss B >KUIKOCTh 0e3
HayaJgpbHOM cKopocThu. Cuia CONPOTHUBIIEHUS JKHAKOCTH MPONOPLMOHAIBHA
CKOPOCTU TMOTPYXEHUSI vV ¢ KOIP(PUUIKUEHTOM MPONOPIHUOHATBLHOCTH k=4.
Haiit 3aBUCMMOCTB CKOPOCTM OT BPEMEHU. BBIYMCINTH 3HAYEHUE CKOPOCTH
yepe3 2 MUHYTHI I10CJI€ Hayalla OTrPYKEHUS.

3. Haiitn ypaBHEHHE JIBUKEHHUS TEJIA U BBIYMCIATH 3HAYEHUE €T0 CKOPOCTH Yepe3
8 ¢ mociie Hadajma JBHKEHHs, €CIH €ro CKOpPOCTh IPONOPLUUOHAIBHA
MPOIICHHOMY IYTH U TEJIO TpoxoauT 25 m3a S c,a 75 m3a 10 c.

KoHTpoJsbHBIE BONIPOCHI:
1. B 4em 3akmrodaercst yCOBEPIICHCTBOBAHHBIA MeTO Diniepa-Komm?
2. Kakue metonsl pemieHust nudPepeHnanbHbIX YPaBHEHH, KpOME METO1a
Diinepa u MoauduUKaluil MeToia ditsiepa, CyIIeCTBYIOT?

Kpurepuu oueHku:
— OLIEHKAa «3aUTEHO» BBICTABJISETCS CTYIEHTY, eciu BblnosHeHo 70% u Ooiee
paboThI;

— OIIEHKa «HE 3a4YT€HO» BBICTABJISIETCS CTYACHTY, €CIM BBHITIOJHEHO MEHee
70% paboThI.



IlepeyeHb BOIIPOCOB K 3a4eTy
no aucuuiuinie «IpukiagHas mateMaTuka)
Pazoen 1. /luneiinaa anzeopa
1. Ompenenenue  KOMIUIGKCHOTO — 4ucia. ['paduueckoe  u300pakeHUe
KOMILJIEKCHBIX YHCETI.
2. IlpaBuna BBIMOTHEHUS apUPMETHUECKUX JACHCTBUH C KOMILUIEKCHBIMU
YUCIaMH B aireOpandeckon hopme (CI0KeHHNE, YMHOKCHHE, JISTICHHE).
3. Tpuronomerpuueckas ¢hopmMa KOMIUIEKCHOTO YKCIA.
4. JleWcTBus HaJI KOMILICKCHBIMU YHUCIIaMHU, 3aJITaHHBIMU B
TPUTOHOMETPHUUYECKOHU (hopMme.
5. Ioka3arensHas ¢popma KomILIeKCHOTO uncia. @opmyia Diinepa.
Pazoen 2. Ocnoevl OuCKpemHoii mamemamuxku
6. MHoxecTBa. [IycTtoe MHOXECTBO, ITOJAMHOKECTBA HEKOTOPOIO MHOKECTBA.
Onepanyu Hal MHOXKECTBAMH.
7. OTHOMIEHMS, X BUIBI U CBOMCTBA. [(narpamMmma Ouinepa-Benna.
8. OcHoBHbIE MOHATHS Teopuu rpadoB: rpad, BeplinHa, peOpoO, CTENEHb
BEPUINHBI.
9. Bugsl rpados: nmonaHbie U HenosiHble. OpueHTupoBaHHbIN Tpad. CBs3aHHBIC
rpadsl.
Pa3zoen 3. Mamemamuueckuii ananus
10.IlonsstTue  mpoumsBogHo¥l. ['eomeTpuuecknii u  PU3NYECKUN  CMBICT
MPOU3BOJAHON (DYHKIIMH.
11.1IpaBuna u popmyinsl tudpepeHIPOBaHNS dTIEMEHTAPHBIX QYHKIIUM.
12.HeonpeaeneHHbIN HHTErPAJ U €r0 CBOMCTBA.
13.0OcHoBHbI€ (HOpMYIIBI MHTErpUpOBaHUs. MHTErpupoBaHue MnoACcTaHOBKON U
10 YaCTSAM.

14.0npeneneHHblil KUHTETPal U €ro OCHOBHBIE cBolcTBa. Popmyna HeroToHa-
JleitbnwmIIA.

15. 'eoMeTpruecKkue MpUIOKEHHS ONPEICTIEHHOTO0 HHTErpara.

16. ITonsitue 0 nudepeHnmaTbHOM YpaBHEHUH. [Topsioox
U pepeHInanbHOTO YpaBHEHHUS.



17. Juddepeninuanpabie YpaBHEHHS MEPBOTO TOPSAKA C Pa3ACICHHBIMUA U C
pa3IeNsOIUMUCS TEPEMEHHBIMU.

18.Jlunelinbie nuddepeHanbHble ypaBHEHHsS IEpBOro Tmopsiaka. Meroa
bepnymm.

19.JIunelinbie onHOpOaHBIE TUd(epeHIInanbHbIe YPaBHEHUSI BTOPOTO MOPsIKa
C IOCTOSTHHBIMHU KOd(pdHUIIMEHTaAMU.

20. IuddepennnaibHble ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX.

21.Yucnoseie psabl. HeoOXoaumblii U JOCTATOYHBIE MPU3HAKU CXOAMMOCTHU
psaa.

22.Pa3noxkeHne MOJbIHTErpanbHOM (QyHKUMU B psa. CreneHHble psabl
MaknopeHna.

Pa3zoen 4. Ocnosvt meopuu éepoamuocmeil U Mamemamuieckoi CmamucmuKku

23.[lonsiTe KoMOMHAaTOpHOM 3anaun. OCHOBHBIE TMOHATHS KOMOMHATOPUKHU:
(dakTopuai, nepecTaHOBKU, Pa3MEIIECHUS U COYETaHMUS.

24.OCHOBHBIE€ TOHATUS TEOPUHM BEPOSTHOCTEH: COOBITHE, PaBHOBO3MOXKHbBIE
COOBITHSI, COBMECTHBIE U HECOBMECTHBIE COOBITHS, JOCTOBEPHOE COOBITHE,
HEBO3MOKHOE COOBITHE, TOJHAas CHCTeMa COOBITHH, MPOTUBOIOJIOKHBIE
COOBITHSI.

25.0npeneneHre BEpOSITHOCTH. Y CJIOBHAS BEPOSITHOCTbD.

26.Teopembl CIOXEHUS W YMHOXEHHUS BeposiTHocTe. PopMyna MOITHOU
BEPOSITHOCTH.

27.®opmyna bepuymmm. CiyyailHble BEJIMYMHBI, 3aKOHBI UX PACIPEACICHUS U
YHUCJIOBBIE XapaKTEPUCTUKU. MaTeMaTuuecKoe 0)KMIaHuEe U JUCTIEPCHSL.

Pazoen 5. Ocnognvie uucnennvie Memoowt

28.IloHdaTe O YHUCIEHHOM HUHTErpupoBaHud. DOpMyJbl  YHCIEHHOIO
WHTErPUPOBAHUS: TPSIMOYTOJIBHUKOB, Tpareunii. @opmyna CuMIicoHa.

29.IlonsiTe 0 uuciaeHHOM AuQdepeHurnpoBaHud. DOpMyJbl YHCIEHHOTO
mubdepeHupoBaHusl, OCHOBaHHbIE HA WHTEPHOJALUOHHBIX (opMyrax
Hprorona.

30.IloHsiTHE O UKMCIEHHOM pelieHun Tud@epeHInanbHbIX ypaBHeHU. MeTton



Diinepa A penieHrs 0ObIKHOBEHHBIX AU(depeHIINaTbHBIX YPaBHEHUH.

Iepeyenn auTeparypbl

AJIA MIOATOTOBKH K 3aqéTy

OcHOBHBIE HCTOYHUKH:

1. Makapos, C. U., Beiciiass MaTemMaTUKa: MaTeMaTUYECKUM aHAIM3 W JIMHEHAS

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

TeKCT : 2JIEKTPOHHBIN.

I[OIIOJ'IHI/ITCJILHLIC HCTOYHUKH

1.

bmunoBa, C.II. Marematuka. IIpakTMKkyM [ CTYyI€HTOB TEXHUYECKUX

cnermanbHocte / C. 1. baunoBa. — 2-e usn., crep. — Cankr-IletepOypr:
Jlamp, 2023. — 196 c. — ISBN 978-5-507-45891-2. — TekcT:
ANEKTPOHHBIN // JlaHb : »nekTpoHHO-OMOnHMoreyHass cucrtema. — URL:
https://e.lanbook.com/book/291170. — Pexum poctyma: naias aBTOPUS3.
ITOJIb30BATEIICH.

Hemunosuy, b. I1. luddepennmansubie ypaBHEeHUs : yueOHOE MOCOOHE st
By30B / b. Il. Jlemungosuu, B. II. MoaeHoB. — 6-e¢ usn., crep. — CaHKT-

[TerepOypr : Jlans, 2022. — 280 c. — ISBN 978-5-8114-9441-5. — Texcr :

ANEKTPOHHBIN // JlaHb : »snekTpoHHO-OMOnMoreynass cucrtema. — URL:
https://e.lanbook.com/book/195426. — Pexum noctyma: naias aBTOPUS3.
II0JIb30BATEIIEH.

I3106a, T. C., Maremartuka. [Ipaktuxkym : yue6Hnoe nocooue / T. C. [[3r00a. —
Mocksa : Pycaitnc, 2023. — 202 c¢. — ISBN 978-5-466-03198-0. — URL.:
https://book.ru/book/949694. — TekcT : 31€KTPOHHBIM.

3enkoB, A. B. Uucnennsle mMeroanl : yueOHoe mocobue / A. B. 3eHkoB ;
HayuHbid pepaktop B. B. [Tnemes. — Exatepunoypr : Yp®@VY, 2020. — 124 c.
— ISBN 978-5-7996-1781-3. — TekcT : 31eKTpoHHbIH // JIaHb : 2JIEKTPOHHO-



oubmmoteunass cuctema. — URL: https://e.Jlanbook.com/book/98347. —
PexxuMm noctyna: [uist aBTOpHU3. MOJIb30BATENEH.

Cenpix, W. 10. Jluckpernas marematuka : yueoHoe nmocooue / U. FO. Cenpix,
IO. b. I'pebenmukoB. — Mocksa : KnoPyc, 2021. — 329 c. — ISBN 978-5-
406-05751-3. — URL: https://book.ru/book/938234. — TekcT : 37IeKTPOHHBIN.



Kpurepuu ouenku:

Or1eHka «5» BBICTABISIETCS, €CIIU 00yJarOIIHICs:

— TMOJHO PACKPBLI COJAEpXKaHWE Marepuaia B o0beMe, MPEayCMOTPECHHOM
IIPOTrPaMMOU TUCLMIUIMHBL,

— WBJIOKWI MaTepuall TPaMOTHBIM SI3IKOM B OIPEJICIICHHON JIOTUYECKOU
MOCJIEIOBATEILHOCTH, TOYHO MCIIOJIB3Ysl MAaTEMATHYECKYI0 TEPMHUHOJIOTHIO
Y CUMBOJIHKY;

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

— TIOKa3aJl YMEHHME WUIIOCTPUPOBATh TEOPETHUUECKUE TOJOKEHHUS KOHK-
PETHBIMU MIPUMEpPAMHU, IPUMEHSATh UX B HOBOW CUTYallUM MPU BBHINOJIHEHUU
MIPAKTUYECKOTO 3aJIaHUS;

— TPOJIEMOHCTPUPOBAJ YCBOGHHME paHEEe M3YYEHHBIX COMYTCTBYIOIIUX
BOIIPOCOB, CPOPMHUPOBAHHOCTh U YCTOMUHUBOCTH HCMOJB3YEMBIX TIPU OT-
paboTKe YMEHHI 1 HABBIKOB,;

— OTBEYaJ CaMOCTOSITEILHO 0€3 HABOJAIIUX BOMPOCOB. BO3MOXXHBI OJIHA-IBE
HETOYHOCTH IMPHU OCBEIICHUN BTOPOCTEIICHHBIX BOMPOCOB WUJIM B BBIKJIAJIKAX,
KOTOpBIE CTYJICHT JIETKO MCIIPABUJI IO 3aMEUaHHIO K3aMEeHaTOpa.

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

— B M3JI0KCHUHW JIOMYIIEHbI HeOOJbIue NpoOeabl, HE HCKa3HBIIHE Ma-
TeMaTU4YECKOEe COACPKAaHUE OTBETA;

— JIOMYyIIEHBI OJIMH-JIBAa HEJOYeTa IMPHU OCBEIIEHWH OCHOBHOI'O COJEPKaHUS
OTBETa, UCIIPABJICHHBIC 110 3aMEUYaHUIO;

— JIOMylIeHbl ommMOKa Wiau 0oJiee JIBYX HEIOYETOB NPH OCBEIIEHWU BTO-
POCTEIEHHBIX BOMPOCOB WM B BBIKJIAJIKaX, JIETKO HWCIPABICHHBIE 10
3aMCUaHUIO.

Ouenka «3» CTaBUTCS B CIACAYIONIUX CIydasix:

— HCIOJHO HWJIX HCIOCIICAOBATCIBHO PACKPLBITO COACPKAHMUC MaTcpuaja, HO



MOKa3aHo 00IIee MOHMMaHHe BOIIPOCa;

— HMEJHCh 3aTPyJHEHUS WU JOMYIICHbl OUIMOKH B OMPEACIICHUU TOHSATUH,
UCIIOJb30BaHUN MATEMAaTUYECKON TEPMHUHOJIOIUU, YEpPTEkKaxX, BBIKIAJKAX,
VICIIPABJICHHBIE 110CII€ HECKOJIBKUX HABOJAIIUX BOIIPOCOB;

— CTYIEHT HE CHPABWICSA C NPUMEHEHHEM TEOPUH B HOBOW CHUTYyalHUH IIpU
BBIMIOJJHEHUM TPAKTUYECKOTO 3a/JaHus, HO BBIIOJHWI 3aJaHus 00s-
3aTEJILHOTO YPOBHA CIOKHOCTH 10 JAHHOU TEME;

— TIpU 3HAHUM TEOPETUYECKOTO MaTepuaja BbBIABICHA HEAOCTATOYHAA
c(OpPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HAaBBIKOB.

OneHka «2» CTaBUTCS B CICAYIOLINX CIydasx:

— HE PacKpbITO OCHOBHOE COZAEpKaHNE yUeOHOT0 MaTepHaa;

— OOHapyXeHO HE3HAaHHE WJIM HEMOHMMAaHHE CTYAEHTOM OOJbIIel wWiIn
Haubosiee BaKHOM yacTH yueOHOro MaTepuarna;

— JIONYIIEHbl OIIMOKH B ONPEIEICHUH TNOHATHI, NpU HCIOIb30BaHUU
MaTEeMaTUYeCKOM TEPMUHOJIOTUH, B PUCYHKaX, YepTexax Win rpadukax, B
BBIKJIAJIKAX, KOTOPBIE HE HCIPABIECHBI II0CJIE HECKOJBKUX HABOIAIINX

BOIIPOCOB.



