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HaCHOPT KOMILIIEKTA KOHTPOJbHO-0OLICHOYHBIX CPEACTB

B pesynprate oCBOeHHS y4EeOHOW JAWCIUTUIMHBI

Ilpuknaonas mamemamuxa

oOy4aroruiicss nomkeH obmagaTh mpexycMorpeHHbIMH PI'OC 1o crnenuambHOCTH

23.02.08 Cmpoumenbcmeo dicenesnvix 00poe, nyme u nymegoe xossicmeo (bazoewiii

Ypo8eHb nod2omosku ons cneyuarvHocmu CIIO) cnenyrouyMy 3HaHUSIMUA, YMEHUSIMU,

KOTOpbIe (OPMUPYIOT 001IHE U TPOPECCHOHATIBHBIE KOMIIETEHITUU:

Kox OK

3HaTh

OK 01. Beibupats cioco0s
pelIeHus 3a1a4
po(hecCHOHATTLHOM
JeSTEIbHOCTH
HPUMEHHUTEIBHO K
pa3IM4YHBIM KOHTEKCTaM

Ymern
- OIpEeNeNsATh JTallbl PEIICHUS
3a/1a4u, COCTaBJIATh I1aH
JIEHCTBHS, peanu3oBbIBaTh

COCTABJICHHBIN IIJIaH, ONPENEISTh
HEO0OXOAMMBIE PECYPCHI;

- BBISIBJIATH 1 () (PEKTUBHO HCKATh
uHbOpMaIMIO, HEOOXOIUMYIO IS

- CTPYKTypa IUIaHa IS PEUICHUs
3a/1a4, AJITOPUTMBI BBITOJHECHUS
pabor B mpodecCHOHATLHOU W
CMEXKHBIX 00J1aCTsIX;
- OCHOBHBIE HUCTOYHUKH
UHPOPMALIMK H  PECYpCHl IS

pelIeHMs 3a1a4 W/ IpodieM B

HNCKYCCTBCHHBIX

COOPYKEHHI

perIcHus 331291 u/unu | mpodecCuoHaTLHOM u/unu
po0IeMbl COLMAJIbHOM KOHTEKCTE
OK 02. Hcnonb3oBaTh - OLIEHHMBAaTh  MPAKTUYECKYIO | - MPHUEMbl CTPYKTYpPUPOBAHUS
COBpPEMEHHBIE CPECTBA 3HaYMMOCTb PE3YJIbTATOB MOKMCKA; | HH(OPMAIIHH;
NIOWCKA, aHAJIHM3a U - ONpEeNeNATh 3a7add AJIsl TIOUCKA | - ¢dopmar oopmienus
UHTEpIpETaun uHpOpMaLny, IUTAHUPOBATD | PE3YJIHTATOB MOMCKa
uHpOpMaLIUH, U nporecc — MOWCKa,  BBIOMpaTh | HHpOpMaLIUU
UH(POPMALIMOHHBIE HE00X0IuMbIe UCTOYHUKHU
TEXHOJIOTUH JUIsI uHpOpMaLUn
BBINOJIHEHUS 3a/1a4
npodeccuoHaIbHON
JeSITeIbHOCTH
[IK 4.1. IInanupoBats YMeTp  BBINOJHATH JIMHEHHBIE | 3HaTh ONPEJCJIEHUE MaTpullbl U
paboTy CTPYKTYpPHOTO olepanuu HaJ MaTpHUllaMu, | CBOMCTBa onepauui HaJ
HOJpa3ieeHus Ipu BBIYUCIIATh ONPEAEIUTENHN 2-T0 U | MaTpULIAMU; 4TO Takoe
TEXHUYECKOH 3-r0  HOpSAKOB,  NPHUMEHATH | ONpPENCIUTEND KBaJpaTHON
JKCIUTyaTaluH, TEopeMy 0 pa3NoKEHUU | MATPULILI M €ro  CBOWCTBA;
00CIIy’)KUBaHUM U PEMOHTE | ONPEJENIUTeNs, HAXOAUTh IO | IIOHATHE MHUHOpa u
KENE3HOIOPOKHOTO Ty TH, ITOPUTMY OOpaTHYIO MaTpPHILY. anreOpanyeckoro  JOMOJHEHHUS;

MOHSATUE OOpaTHOM MAaTPUIl U
ITOPUTM OOpAIlEeHHs] MaTPHUIIL.

dopmoii aTTecTaluy 1Mo yueOHON JTUCIHUIUIMHE SBIISIETCS 3a4eT C OIEHKOM.




2. Pe3yabTaThbl 0CBOCHUS Y4eOHOH TUCHMILTHHBI, MOAJIeKAIINE MPOBEPKe
2.1. B pesynpTaTe arTecTall 1O YYCOHOW IUCHUILIMHE OCYIIECTBISETCS
KOMIUIEKCHAsI MpPOBEPKa CIHEAYIOIIMX YMEHMI M 3HaHMI, a TaKke JAUHAMHKA

dbopMupoBaHus 001UX U TPO(HECCHOHATEHBIX KOMIIETCHIIUN:

IMoka3aTe/n oLleHKH DopMBbI KOHTPOJIS U
Pe3yabTaThl 00yueHust
pe3yJabTaToB OllCHVBAHMS

3HaerT: - oOyuaronmiics DkcrnepTHOE HaOII0AeHNE
OCHOBHBIC MaTEMAaTHYCCKHE BOCIIPOU3BOJIUT U OOBSCHSET | BHIIOJHCHUS IPAKTUICCKUX
METO/JTbI PEIICHUS TTPHKJIATHBIX OCHOBHBIE TTOHSTHS U pabot
3aja4 B 00JIACTH METO/Ibl MATEMaTHYECKO- OneHka BBIMOTHEHUS
npodeccuoHaTbLHON JIOTHYECKOTO CHHTE3a U MPAaKTUIECKUX paboT
NeSITeIIbHOCTH; aHaJN3a JIOTHYECKUX [TpoBepouHbie pabOTHI
OCHOBHBIC ITOHSTHUS U METO/IBI YCTPOWCTB, TUCKPETHON pereHus 3a1a49
JMHEHHOU alreOphbl; MaTeMaTHKHU, TEOPUH Y cTHBIE ONIPOCHI
OCHOBHBIE TTOHSTHS U METOJIBI BEPOSITHOCTH U OreHka pemeHus
MaTEMaTHYECKOT0 aHAJIN3a; MaTeMaTHUYECKOM Ka4eCTBEHHBIX, PACYCTHBIX,
OCHOBHI U pepeHITnaIBEHOTO CTAaTUCTHUKH: npodeccnoHaITbHO-
UCUHMCIICHUS; OpPHECHTUPOBAHHBIX 337124
OCHOBHBIE ITOHSTHS U METOJIBI - oOyuaronmiics BrInosTHEHNE THITOBBIX
TEOPHH KOMIUICKCHBIX YUCEI; CaMOCTOSITEIILHO BEIOUPACT | 3aJlaHUi
OCHOBBI HHTETPAITBHOTO HEOO0XOIUMBIE
UCUHMCIICHUS; MaTEeMaTUYECKUE METOIbI
OCHOBHBIE ITOHSITHS U METOJIBI TUTSL PEIICHUS
TEOPHH BEPOSTHOCTEH U npoeCCUOHATIBHBIX 33]1a4;
MaTeMaTHYeCKON CTaTHCTUKH; - IPaBUIILHO pelIaeT
OCHOBHBIC MOHATHS JUCKPETHON | MPHUKIIAJIHBIC 3a]1a91
MaTeMaTHKH; METOAOM KOMITJICKCHBIX
OCHOBHBIC YUCIICHHBIC METOIbI: qHCce
yrciaeHHoe TuddepeHpoBaHue,
UHTETPUPOBAHUE, YHCICHHOC
petieHne 0OBIKHOBEHHBIX
nudepeHIATBHBIX YPaBHCHUH
Ywmeer:
pelaTh NPUKIAIHBIE 331241 B
obyactu mpodecCHOHATbHON
JeSITeIIbHOCTH




3. Ouenka ocBoeHust y4eOHOM JUCHMILUIUHBI:

3.1. ®opmBbI 1 METOIBI KOHTPOJISL.

IIpenmMeToM ONEHKHM Cly)KaT yMeHUs W 3HaHusA, npeaycMmorpeHHsle PI'OC 1o
aucuumube [Ipuknaounas mamemamuka, HanpapiIeHHbIE HA (OPMUPOBAHUE OOIIUX U
npo(hecCHOHANIBHBIX KOMIIETEHLMM, a TaKXe JIMYHOCTHBIX pEe3yJlbTaTOB B paMKax
IIPOTPaMMbl BOCIIUTAHUS.



KoHTpoJib 1 o1leHKa 0CBOeHMsI Y4eOHOH JUCUMILJIMHBI 110 TeMaM (pa3aesiam)

(I)OpMI)I U ME€TOAbI KOHTPOJIsA

Texkynuii KOHTPOJIb

Py06exHbIii KOHTPOJIb

IIpomexkyTOUHAA aTTECTANIASA

daement V1 ®opmbI IIpoBepsiembie DopMbI IIpoBepsiembie ®opma IIpoBepsiembie
KOHTPOJISA OK,IIK, Y, 3, JIP KOHTPOJIS OK,IIK, Y, 3, JIP KOHTPOJISA OK,IIK, Y, 3, JIP
CP OK 01, OK 02,
BBenenue JIP 2. JIP 30
Pasnen 1. JIuueiinas an- YO, CP, 113 OK 01, OK 02, 30 OK 01, OK 02,
rebpa JIP 2, JIP 4, JIP 23, JIP 2, JIP 4, JIP 23,
JIP 30 JIP 30
Pa3nen 2. OCHOBBI JIUCK- 30 OK 02, IIK4.1, JIP 2
PETHOI MaTeMaTUKK JIP 4, JIP23, JIP 30
Tema 2.1. Teopus MHO- YO, CP, P33, T, OK 02, 1K 4.1,
KECTE 113 JIP 2, JIP 4, JIP 23,
JIP 30
Pa3pen 3. MaremaTtuuec- 30 OK 01, JIP 2, JIP 4,
KHii aHaM3 JIP 23, JIP30
Tema 3.1. Huddepen- | YO, CP, M/I, P33 OK 01, OK 02,
LMAILHOE M HHTErPajib- JIP 2, JIP 23, JIP30
HO€ UCYHCIIEHUE
Tema 3.2. OOBIKHOBEH- YO, CP, 113 OK 01, JIP 2, JIP 4,
Hble uddepeHnanbHbIe JIP 23, JIP 30
ypaBHEHHUS
Tema 3.3. Tuddepenim- YO, CP OK 01, JIP 23,
aIbHbIC ypaBHEHUS B JIP 30
YACTHBIX MPOU3BOIHBIX
Tema 3.4. Psiit YO, CP, 113, T OK 02, JIP 4, KP Ne 1 OK 02, JIP 2, JIP 4,
JIP23, JIP30 JIP 23, JIP30

Pa3zgen 4. OcHOBBI T€O- 30 OK 01, OK 02,

pUH  BEpPOSITHOCTEH W

JIP 4, JIP 23, JIP 30




MaTeEMATHYECKOI CTaTUC-
TUKHU

Tema 4.1. Teopus Bepo- YO, CM, 113 OK 01, OK 02,
SITHOCTEH P 4, JIP 23,
JIP 30
Pazgen 5. OcHoOBHEBIC 30 OK 01, OK 02,
YUCJICHHBIC METOIbI JIP 2, JIP 4, JIP 23,
JIP 30
Tema 5.1. Yucimennoe YO, CM, II3 OK 01, JIP 2, JIP 4,
nuddepeHrpoBanme JIP 23, JIP 30
Tema 5.2. Ywucnennoe YO, CM, II3 OK 02, JIP 2, JIP 4,
pelieHre 0OBIKHOBEHHBIX JIP 23, JIP 30
muddepeHIaTbHBIX
yYpaBHEHUU
Tema 5.3. Yucimennoe YO OK 02, JIP 2, JIP 4,

MHTEIPUPOBAHUE

JIP 23, JIP 30




Koanduxkarop oieHOYHBIX CPeCTB

OyHKIMOHAIBHBIN ITPU3HAK
OIIEHOYHOT'O CpeACTBa (THUII
KOHTPOJILHOTO 3aJIaHus)

Kop onenounoro cpencraa

Y cTHBIN ompoc YO
BxomHOU KOHTPOJIb BK
[IpakTrueckoe 3ansatue Noe n I13 Ne n
KonTtponbsHas pabota Ne n KP Ne n
TectupoBaHue T
MaTteMaTH4eCKUM JUKTAHT MJ]
3anmanus 715 camocToaTensHol padoTel | CP

- pedepar;

- IOKJIAJI;

- cooOl1IeHHE;

- OCCE.
PasHoypoBHeBble 3amauum W 3ananus | P33
(pacuétnble, rpaduueckue)
Pabouas Terpanp PT
IIpoekr I1
JlenoBas urpa JAN
Ketic-3amaua K3
3auér 3
3a4€T C OLEHKOU 30
JndbdepeHnnpoBaHHbIi 3a4ET J13
DK3amMeH )




JIucer coryiacoBanus
JlononHeHus U u3MeHeHus K KoMruiekty ®OC Ha yuyeOHBIN 101

JlononHenuss U n3MeHeHuss K kKoMmiuiekty ®OC nHa y4eOHBIA TOA TIO
TVCLHUIUIAHE

B xommiekt @OC BHECEHBI CIIEIYIONINE U3MEHEHUS:

Homonnenuss u u3MeHeHus: B komiuiekte POC ob6cyxaensl Ha 3acemanun LK

« » 20 r. (mpoTokoa Ne ).
[Ipeacenarens [IK / /




3az[almﬂ AJIF OH€HKHN O0CBOCHHUA NHCIHUIIJINHbBbI

TeMbl coOOIeHNI

1. IIpukimagHOE M TEOPETUUECKOE HAIIPABICHUE B PA3BUTUN MAaTEMAaTUKH.

2. Touku 3peHust Ha NPUKIIATHYIO MATEMATHUKY.

3. I'padsml. Pemienne mpakTuyeckux 3aj1ay ¢ UCTOIb30BaHUEM rpadoB.

Kpurepuu onenkmu:

OLICHKA «OTJIMYHO» BBICTABISETCS CTYNEHTY, €CIIM COJepKaHue paboThI
MOJIHOCTBIO  COOTBETCTBYET TeMe; (DaKTUYECKHE OIIMOKH OTCYTCTBYIOT;
coJiepKaHUE M3JI0KEHHOTO TMOCIe0BaTeNIbHO; paboTa OTIMYaeTcss 00rarcTBOM
CIIOBapsi, TOYHOCTBIO CIIOBOYNOTPEOICHUS; JHOCTUTHYTO CMBICJIOBOE EIUHCTBO
TEKCTa, WJUIIOCTPAILMM, TOMOJHUTEIBHOTO Matepuana. B paborte nmomymien 1
HEJI0UeT B cojiepKaHuu; 1-2 peueBbIx HepoueTa; | rpammaTudeckas ommoka;
OILIEHKA «XOpOIIIOY», €CIIi CoAepKaHne paboThl B OCHOBHOM COOTBETCTBYET TEME
(UMeroTCS HEe3HAYUTENbHBIE OTKJIOHEHUS OT TEMbl); HMEIOTCS EIUHUYHBIC
(daKkTHYeCKue  HETOYHOCTH;  HMMEIOTCS ~ HE3HAYUTENIbHBIE  HapYIICHUS
MOCNIEZOBATEILHOCTA B HW3JIOKEHHWW  MBICIEH;  WMEIOTCS  OTACNIbHBIC
HEMPUHIUMIIHATIbHBIE OMHUOKK B 0dopmileHnH paboThl. B paboTe momyckaercst He
Oonee 2-X HEIOYETOB B COJIEP)KaHMH, HE Ooiiee 3-4 peueBhIX HEAOUYETOB, HE OoJiee
2-X TpaMMaTUYECKHUX OIIHOOK;

OIICHKA «YJOBJICTBOPUTEIBHO», €ClId B paboTe JOIMYIIEHbl CYIIECTBECHHbIC
OTKJIOHEHHsI OT TeMbI, paboTa IOCTOBEpHA B TJIABHOM, HO B HEW HMEIOTCA
OTJIeTIbHBIE HAPYIICHUS MOCIEA0BATEILHOCTH U3IIOKEHUS; 0hopMIIeHHE padOThI
HE AaKKypaTHOE, €CTh TMPETeH3WH K COONIONCHHUI0O HOPM H  MPaBUII
o6ubmmorpaduueckoro U WLTIOCTpaTUBHOTO odopmiieHus. B pabore nomyckaercs
He Oosiee 4-X HENOYETOB B COACPXKAHUU, S5 pEUEBBIX HeaoyeToB, 4
IrpaMMaTHYECKUX OIINOKH;

OIICHKA «HEY/JOBICTBOPUTEIIBHO», €CIM paboTa HE COOTBETCTBYET TEME;

JOMYIIEHO MHOTO (DaKTHUECKUX OMIMOOK; HapylleHa IOCIeI0BaTeNIbHOCTD



U3JI0’KEHUS BO BCEX YACTSAX pabOThI; OTCYTCTBYET CBSI3b MEKIY HUMH; paboTa He
COOTBETCTBYET ILIaHy; KpaiiHe O€JeH CJIOBapb, HapylIEHO CTUJIEBOE E€IUHCTBO
TEKCTa; OTMEUYEHbl CEPbE3HbIE MPETEH3UM K KadyecTBY O(opmiieHUs pPaOOTHI.

Jlomy1iiieHo 10 7 pe4YeBbIX U 10 7 TpPaMMaTUYECKUX OIITUOKH.



KoMmuiekT 3a1anuii 1jisi MaTeMaTH4ecKOro JUKTAHTAa
Pazoen 3. Mamemamuyeckuii anaiu3
Tema 1.3. /lupghepenyuanvroe u unmezpanvHoe ucuucieHue

Marematuueckuit ukTanT Ne 1 o reme: «IIpousBoiHas GyHKITMNY

— IIpon3sBogHas 4acTHOTrO;
— IpowusBoanas nuHelHOM QyHKUIMN y=kx+D;
— IIpousBogHas y=x".

b

— IIpousBognas y=C.

— IIpousBoanas y =x°+3x’ +e"

Kpurepuu ouenku:

— OLIEHKAa «OTJIMYHO» BBICTABJISETCA CTYJEHTY 3a MAThb [PABUIBHO
HaIMMCaHHBIX (opMyIT;

— OLIEHKa «XOpOUIO» BBICTABISETCA CTYACHTY 3a YEThIpE MPABUIBHO
HaAIMMCaHHBIX (PopMyIT;

— OIIEHKAa «YyJIOBJIETBOPHUTEIILHO)» BBICTABIIETCS CTYJICHTY 3a TPU MPABUIBHO
HaAITMCaHHBIX (POPMYIIHI;

— OILICHKA «HEYJOBJIETBOPUTEIBHO» BBICTABIIIETCS CTYACHTY 3a MEHEe Tpex

HaIMCaHHBIX (OpMYIL.

Maremarudeckuii TukTanT Ne 2 o teme: «HeomnpeaeneHHbI HHTErpam»

1. x"dx;
2. cosxdx;
3 e dx
dx
4. 3
cos” x
5. dx;

6. V;dx;



x+1

Kpurtepuu ouenkmu:
— OLIEHKA «OTJIMYHO» BBICTABISETCA CTYJIECHTY 3a 8 MPaBUJIbHO HAMHMCAHHBIX

(opmy;

— OICHKaA «XOpOoIIO0» BBICTABJIACTCA CTYACHTY 3a 6-7 IIPpaBUJIbHO HAIIMCAHHBIX
(opmy;

— OICHKaAa «YAOBJICTBOPUTCIIBHO» BBICTABIICTCA CTYACHTY 3a 4-5 IIpaBUJIBHO
HAIMMCAHHBIX (POPMYIIBI;

— OICHKa «HeyI[OBJIeTBOpI/ITeJIBHO)) BBICTABIIAACTCA CTYI[GHTY 3a MCHEC 4—X

HaAIMMCaHHBIX (POpPMYIL.



KoMmjieKT TecTOBBIX 3aJaHAH

Pazoen 1. luneiinasa anzeopa
Tecm no meme «Komnnexcnole uuciay
1. CkonpKo opM 3amUCH UMEET KOMIUIEKCHOE YKo (K. 4.)?
a) l
0)2
B) 3
r)4
2. YUto npeacraBisieT co00it yucio 1?7
a) 4KCIIO0, KBaJAPATHBIM KOPEHB U3 KOTOPOTO PaBeH -1
0) ymcIo, KBaJipaT KOTOPOTO paBeH -1
B) YHUCJIO, KBAJIpATHBIN KOPEHb U3 KOTOPOTro paBeH |
T') YUCJ0, KBaAPaT KOTOPOro paseH |
3. ®opmyiy MyaBpa MOKHO IPUMEHSTh, €CJIU K. Y. 3alUCaAHO:
a) B IOKa3aTeabHOU hopMme
0) HarysiiHOM hopme
B) TPUTOHOMETPUYECKOH (hopme
r) anire0panyeckoit popme
4. ®opmyny Ditnepa MOKHO MIPUMEHSTh, €CIIH K. Y. 3alMHCAHO:
a) B IOKa3aTeabHOM hopMme
0) HarsIIHOHN (hopme
B) TPUTOHOMETPUUYECKON (hopme
r) anrebpandeckoit hopme
5. Kak Ha KOOpIMHATHOM IJIOCKOCTH M300paXkaercs K. 4.?
a) B BUJIC OTpe3Ka
0) TOYKOM UITU PaIUYC-BEKTOPOM
B) IJIOCKOM reoMeTpuuecKon (purypom
') B BUJIE Kpyra
6. BriOepute U3 mpensioxKeHHbIX YUCET YUCTO MHUMOE:

a)z=5-31



0)z="751
B) z=32
rz=0
7. Beruucaure cymmy uncen zi =7 +21uz; =3 + 7
a) 10 +9i
0) 4- 51
B) 10 — 51
r)4 + 51
8. Kak BRIMISAUT TpUuronoMerpuieckas popma uncna z = 3 + 41?
a) 3TO paJuyC-BEKTOP
0) z=5(0,6 + 0,81)
B) z = 3-41
T') 3TO TOYKA Ha KOOPJIMHATHOM MIOCKOCTH
9. B xakoe MHO>KECTBO BXOJIT uucia 5; 3 - 61; 2, 7; 21?
a) IeNCTBUTENbHBIC YUCTIA
0) pallMOHAJIbHBIC YHCTIa
B) KOMIUICKCHBIC UHCIIa
I') UppallMOHAJIbHBIE YHCIIa
10. KTo BBEN Ha3BaHUE «MHHUMBIE YHCIIa»?
a) Jlexapt
0) Apran
B) Diinep
r) Kapnau

Pazoen 2. Ocnoevl OucKpemHoii mamemamuxku
Tecm no meme «Muooicecmsay

1. Onpenenuth, KaKOE U3 MHOXKECTB SIBJISIETCS MOAMHOXKECTBOM (BKJIIOUeHO B) A={10,
20, 30, 40, 50, 60}

—. {10, 20, 30, 40, 50, 60, 70}

—.{10}

=.{10, 35}



F4.{10, 20, 30, 40, 50, 70}
2. Kakoe u3 MHOecTB onpenensietTAUB , ecniu A={1, 2, 3,4, 5}, B={3,4,5,6,7}?
—.{1,4,5}
—.{1,2,3,4,5}
=.{1,2,3,4,5,6,7}
9.{1,2,3,4,6,7}
3. Kakoe u3 MHOXecTB onpenensietTANB, ecmu A = {1, 3,5, 7,9}, B={1, 2, 3, 4}?
—.{1,3,5,7}
—.{1,2,3,4,5,7,9}
=.{1,3}
P9.{1, 2, 3, 4}
4. Ha xakoM pUCyHKE U300pakeHO 00beAMHEHNE MHOKECTB A 1 B?
a) 6) B)
Wy B D
5. Jlamer wmHOXkectBa: A={10}, B={10,15}, C={5,10,15}, D={5,10,15.20}.
ITocTtaBpTe BMECTO ... 3HAK BKIIOYCHUS (D WIM C) TakK, YTOOBI MOIYYHUIIOCh BEPHOE
YTBEPXKICHUE
—.A...D
—_A..B
=.C... A
4.C...B
6. Jlansl Tpu MmHOKecTBa A={1,2,3,...,37}, B={2,4,6.8,...}, C={4,8,12,16,...}. Kakoe
YTBEPKIACHUE BEPHO?
—.AcB
—.BcC
=.CcA
9.CcB
7. danbl Tpu MHOKecTBa A={2,3,8}, B={2,3,8,11}, C={5,11}. Haiinure
—.AUB=
—_.AuC=
=.CuB=
8. Jlarsl Tpu MHOXKecTBa A={a,b,c,d}, B={c.,d,e.f}, C={c,e,g,k}. Haitnure (AUB)UC

Pa3zoen 3. Mamemamuueckuit anaiu3
2
1. 3nauenwue mpenena | im 1= 2X" +3x paBHO:
T 4-3x+x

>
> 0



s> 1
4
> -2
(2+ x)(3+ x)
— =2 P

2. 3HayeHue npeaena Liljzv 2 aBHO:
> 1
4
> _1
4
> 0
>

3. TlpomsBoxHas GyHKIMH Y= X € MMeeT BUL;
> y=2x €+X €
> y=2x €
> y=2x €-x* €
> y=2x+¢€
4. Tlpoussoxnas pyukuuu y=SIiN8X umeer BUA:
> y =8cosBx
> y =8sin8x
> y =-8cosBx
>y =cos8x
5. Bropas npousBoanas y (X) dbyHkiuu y= x> — 3X+ 1 ©MeeT BUI:
> Y (x)=3
> y(x)=2
> y(x)=0
>y (x)=1
6. YrioBo# korhpuireHT kacaTenbHoM K rpaduky QyHKIUu Y = X +2x—4

Touke X, =—1 pasen:

> 3
> 0
> 2
> A4

7. MHOXeCTBO BCeX TIepBO0OPasHEIX GYHKIMK Y = 2X uMeeT BH
> 2
> X
> 2X +cC
> X' +cC

2

8. OmnpeneneHHbIA HHTETPA 4xdx paBeH
1



> 17

> 16
> 15
> 36
9. Ilnomane KpUBOJIMHENHOMN Tpanenuu D onpenensercsa HHTErpagIom
4
(4- x*)dx
L » 0
2
(4- x*)dx
4 > =
ﬁ 0
(4 - x*)dx
[ 2 0 \1 >, > ;2
(4- x*)dx
> 0

10.B pe3ynbTaTe MoacTaHOBKU [ = 3X + 2 UHTErpal dx IIPUBOJIUTCS K BULLY
. \3X+ 2

dt

i
dt

1
3 Jt
3

>

dt
Jt
dx
Jt
11. JuddepenmmansHoe ypaBHenne cosydx— x°dy=0 B pe3ymbTare pasnencHus
HIEPEMEHHBIX CBOJUTCS K YPaBHCHHIO
» Ox__dy
X cosy
cosydx
> X2 = dy

> 9X_ 9

X Ccogy
» cosydx= x*dy

>

>

12.B pesynbrare moacTaHoBku Y = U(X) V(X) ypaBHenue Y —i = € IpuMeT BUJ

v
> uv+u(v ——)=¢€"
X

X

uv
> Uu+v-——=e
X



v
> uv—ulv+-)=¢€"
X

X

> uUv+ W_e
X
Tema 3.2. OovikHO06eHHbIE OUudhhepenyuanvrvle ypasHeHus
Tecm no meme «/[ugpgpepenyuanvuvie ypasrenusy
1) Ykaxxute cpeau npeCcTaBiICHHBIX YpaBHEHUN U] pepeHInaibHble ypaBHEHUS:
a)2y—x=1
0)y'=3x
B) 3dy = 2xdx
r) 3y" = 5x?
2) Bun nuddepennmansaoro ypapaeHus y' = x + 1:
a) muHenHoe 1-ro nopsjaka;
0) OMHOPOJTHOE;
B) 2-ro MopsijKa ¢ TOCTOSHHBIMU KO3 PUIineHTamu;
T) C pa3JesIIOIUMUCS TEPEMEHHBIMHU.
3) Pemuts 3amauy Ko — 310 HailTu
a) oOmiee pereHue qudGepeHIIaTIbHOT0 YPaBHEHUS,
0) HaYaTbHBIC YCIOBUS;
B) IPOU3BOJIbHYIO MOCTOSIHHYIO C;
I') YacTHOE perieHue audhepeHuanbLHOr0 ypaBHEHUS.

4) Pewiennem nuddepennpanbaoro ypasHenus y”' — 9 y = 0 sBnserca pyHKIus. . .

y=et
6)y=x
B) y =9x
)y = COSX

5) Paznenenue nepemMeHHbIX B qudpepeHnnansHOM ypaBHEHUH e lnydx+xydy=0
MIPUBECT €T0 K BUY...

e
) = =——



Kpurepuu ouenku:

OLICHKa «OTJIMYHO» BbICTaBisieTca cTyneHty npu 100-90% npaBuiabHBIX

OTBETOB;

— OILIEHKa «XOpOLIO» BBICTaBIseTCA CTyAeHTy mpu 89-80% mnpaBHIIbHBIX
OTBETOB;

— OILIEHKa «YJOBJICTBOPUTEIBHO» BBICTABIsIETCA CTyAeHTY mpu 79-70%

IPaBUJIbHBIX OTBETOB;

— OICHKa «KHCYAOBJICTBOPUTCIILHO» IIPHU 69% u meHee IIPpaBUJIBHBIX OTBCTOB.



KoMmmiekT pac4éTHBIX 3a1aHui

Pazoen 2. OcHoebl OucCKpemHoii mamemamurku
Tema 2.1. Teopus muorcecme
Bapuanr 1

1. Haiimure A n B,A B,A\B,B\ A4, eciiu A={3:4;5}, B={3,5,6}.
[IponmmtocTpupyiite Ha 1uarpaMmax Jinepa-Benna.

2. Halimure nekaptoBo mpousBeacHue MHOxkecTB AxB, ecim A={0;1;4;5},
B={2;5;6}. 3anuiure MHOXECTBO, JIJii KOTOPOTO BBIMIOJIHIETCS YCIOBUE a-
b<0.

3. 3anummure MHO>KECTBO MIEPEYUCIICHUEM 5| C ITOMOIIBIO
XapaKTepUCTUUECKOTO CBOMCTBA

— _.MHO€ECTBO HATypaJbHbIX YNCEI, MEHbIINX 11;

— _MHOXXECTBO IICIBIX YKCEN, OOJBIINX -7 U MEHBIIHX 7;

.MHO>KECTBO HaTypaJbHBIX YKCell, KpaTHBIX 11, MeHbIIUX 75.

Bapuant 2

1. Haitmuted n B,A B,A\B,B\ 4, eciu A={0;1;7;8}, B={-7,0;6;9}.
[IponmntocTpupyiite Ha 1uarpaMmax Jinepa-Benna.

2. Halinute nexaptoBo mpousBeneHue MHoxecTB AxB, eciu A={-2;0;1;2},
B={1;3;6}. 3anummre MHOXECTBO, JUIsi KOTOPOTO BBIMOJIHSIETCS YCIOBUE
a+b>0.

3. 3anummure MHOECTBO MIEPEYUCIICHUEM 51 c ITOMOIIBIO
XapaKTEepUCTUUECKOTO CBOMCTBA

—_.MHO’KECTBO HATYpaJbHbIX YHCEI, MEHbIIUX O;
— _MHOJKECTBO IIEJIBIX YKcel, 0onpmuX -11 1 Meapmmx 11;

—.MHOKCCTBO HATYPAJIbHbLIX YHCCJI, KPATHBIX 7, MEHBIINX 735.

Pa3zoen 3. Mamemamuueckuit ananus

Tema 3.1. luppepenyuanvroe u unmezpanvHoe ucuucieHue



Bapuanrt 1

Beraucnuth npon3BogHbIC (HYyHKITHIA:

) y=323-2 2+4\/;+7

2) y = (x+5) (x>-1)

3)y=63\/;+44\/;—\/§

4) y= 2 2-3x

5 y=@o-L 2+ oy

Bapuant 2
BoruncnuTte npon3BoAHbIE PYHKITHIA:

1) y =36x*+ 40x>+6x+5

2) f(x) = (x2-3x)(6x- \ﬁ(+ 7x%)

x3—4 2
3)y=
\/:(—7)(

4) y=4\/:(+9i/_2—5\/;(

5) y = (2x3+x?+3)°

Kpurepuu onenkmu:

— OILIEHKa «OTJIMYHO» BBICTABJISETCS OOydYaroIIeMycs, €CliM padoTa BBHIMOJHEHA
MOJTHOCTBIO; B JIOTHYECKHX PACCYXKJICHUSIX U OOOCHOBAHUM PEIICHUS HET
MpoOeJIOB M OMMOOK; B PEIICHUA HET MaTEeMaTHYECKHUX OIMMOOK (BO3MOKHA
OJlHA HETOYHOCThb, OIMCKA, HE SBIIOMASACS CIEACTBUEM HE3HAHHS WIIU
HEMOHUMAaHUs y4eOHOTO MaTepuaa);

— OIIEHKA «XOpOII0» BBICTABIISIETCS OOydYaromieMycs, eciii paboTa BBITIOJIHEHA
MOJTHOCTBIO, HO OOOCHOBAHHUSI IIArOB PEIICHUS HEAOCTATOYHBI; JOMYyCTUMA
OJTHa-7IBE HETPyOBIC OMHMOKY WIIH BA-TPH HEIOUECTA,



OIICHKAa  «YJOBJICTBOPUTEIBHO»  BBICTABIISIETCS ~ OOyYarolmeMmycsi, €cliu
JIOMyIIEHBl 0oJiee OJHOM OmuOKKM Wik OoJjiee JABYX-TpPEX HEIOYETOB B
BBIKJIQJIKAX, YepTekax WM rpadukax, HO ydalluiics BiajieeT 00s3aTeIbHbIMU
YMEHUSIMU 110 Y4EOHOU TUCIUTLINHE;

OIICHKA «HEYJOBIICTBOPUTEIBPHO» BBICTABIIACTCS OOydJaromeMycs, eciu
JOMYIIEHBI CYIIECTBEHHBIE OMIMOKU, MOKA3aBIINE, YTO yUYalllUUCs HE BJIAJICET
00s13aTEIPHBIMA YMEHUSAMH 110 YU4EOHOW TUCIUIIIMHE B TIOJHON Mepe; padoTta
MoKa3aja MOoJHOE OTCYTCTBUE Y y4allerocs 00s3aTeNIbHBIX 3HAHUM U YMEHUM
WJIM 3HAYUTENIbHAS 4aCcTh Pa0O0THI BHIMOJHEHA HE CAMOCTOSTEIBHO.



3amaHus I yCTHOTO ONpoca

YCTHO OTBETUTH HA BOIIPOCHI.

Pazoen 1. luneiinasa anzeopa

9.

A

JlaiiTe onpeneneHne MHUMOM €IMHUILBI.
Kak BBIUMCINTEL CTEIIEHN MHUMON € TUHUIIBI?

35 742
s

Beruuciure i3, i#2, il#4.

I
Kakoe uncino Ha3pIBaeTCsI KOMIUICKCHBIM?

Kakue komIIEKCHBIE 4YHMClIa HA3bIBAIOTCS 4YUCTO MHUMBIMH? [IpuBeaute
MPUMEPHI KOMIUIEKCHBIX YHCEN, YACTO MHUMBIX YHUCEI.

Kakue KoOMIIJIEKCHBIE YKCIIa Ha3bIBAOTCS PABHBIMUA?

Kakue KoMIIIeKCHBIE YnCIla Ha3bIBAKOTCS COMPS>KEHHBIMU ?

Kak BbIMOJNHSETCS  CIIOKEHWE, BBIYMTAHWE, YMHOXKEHUE U JICJICHUE
KOMITJIEKCHBIX YHCceN B anredpandeckoit popme?

[IpousBenure aeicTBus: a) (2+3i)+(2i-7); 6) (6+5i)-(2-3i)?

10.Kak reomeTpudecku n300pakaroTcs KOMIUICKCHBIC uncia’?

11.YT1o Ha3pIBaETCA MOLYJIEM M ApTYMEHTOM KOMIUIEKCHOTO 4Hciia?

12.Kak 3amnuchiBacTCs KOMIUIEKCHOE YMCIIO B TpUroHOMeTpuueckoi dopme? B

moKazaTesbHOU hopme?

13.CKobKO 3HaY€HUN UMEET KOPEHb N-0M CTENEHHU U3 KOMIUIEKCHOIO Yncia?

14 Kak HaiiTm BCce 3HAUYCHUS KOpPHA Nn-oMl CTENEHH W3 KOMILJIEKCHOI'O quciia,

3aMMCaHHOTO B TPUTOHOMETpUIeCcKoi popme? B mokazarensHOM Gopme?

15.Kak PCHINTL KBAAPATHOC YPABHCHUC, CCJIKM CTO JTUCKPUMHUHAHT OTpI/II_IaTGJ'IeH?

16.Kakue KOpPpHH H CKOJIBKO KOpHGI\/'I HMCCT KBaJIpaTHOC YPAaBHCHHUC C

OTPULATCIIbHBIM I[I/ICKpI/IMI/IHaHTOM?

Pa3zoen 3. Mamemamuueckuit anaiu3

Tema 3.1. Tluphepenyuanvroe u unmezpanvnoe ucuucieHue

1. YUro Ha3wIBaeTCs IIpUpaCHUCM HE3aBUCHUMOU HCpCMCHHOP'I U IIPpHUPAMICHHUCM

byHKIIUN?



2. Uro xapaKkTepusyeT CKOPOCTh U3MEHEHUsI (PYHKIIUU OTHOCUTEIBHO U3MEHEHMUS
aprymeHnTa? JlaiiTe onpeesieHue Mporu3BOJHOM.

3. Kakas ¢ynkuus HaszbiBaetrcs auddepeHnupyeMoil B TOUKE U Ha OTpe3ke?
Chopmymupyiite 3aBUCUMOCTD MEXITY HENPEPHIBHOCTHIO "
muddepeHInpyeMoCTbIO (PYHKITUU.

4. U3 kakux omnepauuili CKJIaAbIBaeTCs 0OIIee MpaBWIO  HAXOXKICHMS
MIPOM3BOHON JaHHOW QYHKITUHU?

5. MoXHO 7M BBIYMCIHUTH MPOU3BOJHYIO JIOOOM (PYHKIMH, TOJB3YACH
ONPEAECICHUEM TPOU3BOTHON?

6. HazoBure ocHOBHBIE (hopMyIibl U paBuia nuddepeHIupoBaHus.

7. Uro wHazpiBaeTcs nupdepeHnmanioMm ¢GyHKIUM, YEMy OH paBeH, Kak
0003HAYaEeTCs ¥ KAaKOB €r0 TEOMETPUUECKUN CMBICIT?

8. UeMm MOKHO OmpaBaaTh, UTO MPU MaJbIX 3HAYCHUSIX Ax mpupameHue QyHKIUU
npubmmkeHHo paBHO e muddepennuany? UTo BbIpakaeT Te€OMETPUUYECKU
dbopmyna Ay=dy?

9. Haiite ompeneneHue Bo3pacTarouieil u yosiBaromend GpyHkuuid. KakoBbl 3Haku
IpUpaIIeHNs apryMeHTa U (yHKIMU B MHTEpBajlaxX BO3pacTaHus U yObIBaHUs?

10.B uém 3akirouaercs MpU3HAK BO3pacTaHus U yObIBaHUS (DYHKIIMH?

11.B  uyéM 3akimoyaroTcsi HEOOXOAMMBIM M JOCTATOYHBIA  MPU3HAKU
CyLIECTBOBAaHMS IKCTpeMyMa?

12.1lepeuncnure MOPSAOK ONEpanuid Ui OTBICKAHWS MAaKCUMyMa U MUHHAMYMa
(GYHKIIUH C TOMOIBIO IEPBOW TPOU3BOTHOM.

13.B uém paznuuue MexXIy HaXOKJIECHHEM MaKCMMyMa U MUHUMyMa (YHKIUH H
HaXO0Xk/IEHUEM HauOOJbILIEro U HAUMEHbILIEr0 3HaYCHUI?

14.Kak umercs HauOonblllee W HaUMEHbLIEE 3HAYCHUs (YHKUMU Ha JIaHHOM
oTpe3ke?

15.910 Ha3bIBaeTCA NMPOU3BOJHOM BTOPOTO NOPSAJKA M KAaKOB €€ MEXaHWYECKUU
CMBICH?

16.Kak OTBICKMBAIOT 3KCTPEMYMBbI (PYHKIIMI C TOMOLIBIO BTOPOU MPOU3BOTHOM?

17.1louemy B TOYKE MAKCHMyMa BTOpas IPOU3BOJHAs OTPULATEIbHA, 4 B TOYKE



MUHHAMYMa — I1OJIOKUATEIbHA?

18.Kak ompenenstorcsi T€OMETPUYECKHM M 10 3HAKy BTOPOM MPOU3BOJHOU
BBIITYKJIOCTh U BOTHYTOCTb KpUBOM?

19.Y9T10 Ha3bIBaeTCS TOUKOM nepernoda?

20.KakoBpl HEOOXOAMMBI M JOCTATOYHBIA MPU3HAKU CYIIECTBOBAHUS TOYKH
neperuda?

21.ChopmynupyiTe MpaBUIO HAXOXKACHHUS TOUKH Meperuoa.

22 Kakoil cxemMoll pPEKOMEHJyeTCs I0JIb30BaThCsl NMPU IOCTPOEHUHU TIpaduka
byskun? OnUIUTe KaXKIbIA MyHKT CXEMBI.

23.Kak HaWTM MIHOBEHHYIO CKOPOCTHb MPSMOJMHENHOTO HEPABHOMEPHOIO
IIBUOKECHUS?

24 Kak BBIUMCIHUTH YIJIOBOM KOI(DPHUIMEHT KacaTedbHOW K KPHBOW B JIaHHOM
TOYKe?

25.B 4ém 3akio4aeTcss MEXaHUYECKUI CMBICIT TPOU3BOIHOM?

26.Kakas QyHKIusl Ha3bIBaeTCs MEPBOOOPA3HOM IS 3aAaHHOW (PYHKIIUU?

27.Ecmu F(x) — nepBooOpa3Hasi sl f(x), TO KaKUM PaBEHCTBOM OHH CBS3aHBI
MEXTy co00M?

28.IlepBooOpa3zHas onpenensiercss HeogHo3HAYHO. Kak 3T0 HyKHO MOHUMATh?

29.1louemy 1Tpu HUHTETpUPOBAHUMM (GYHKIUI TMOSBISAETCS  MPOU3BOJIbHAS
ITOCTOSTHHAS?

30.ITloueMy oHa PYHKIMSI UMEET LEJIYI0 COBOKYITHOCTbH [1EPBOOOPA3HbBIX?

31.Kak 3anucaTh BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (DYHKITHIA?

32.YT10 Ha3bIBAETCS HEOIIPEAEIECHHBIM UHTETPATIOM?

33.YeMm oTnmyaeTcsa HEONpeAeIEeHHbIM HHTETpal OT IEPBOOOPA3HBIX (PyHKIINN?

34.1Touemy HHTETPAI HA3BIBAETCS HEONIPEIEIEHHBIM?

35.Kak Ha3pIBalOTCS Bee deMeHThl paBenctea () = () +

36.Uem omimMuarTCs Apyr OT Jpyra MOAbIHTErpajibHas (QyHKUHMS U
MIOABIHTErPAJILHOE BhIpayKeHNE?

37.Yto o3HauaeT noctosiHHasg C B ONPEEICHUH HEONIPEAECIICHHOIO NHTErpasia’?

38.Uemy paBHa npou3BoHas U auddepeHIman HeorpeaeIeHHOro nHTerpana’?



39.B yem 3akiro4yaeTcs MpPaBUJIO MHTETPUPOBAHUS BBIPAKECHUS, COACPIKAIIEro
MMOCTOSIHHBIA MHOKHUTEIb?

40.B uyém 3akiroyaeTcs NPaBUIO HMHTETPUPOBAHMS alreOpandecKod CyMMBbI
byHKIHI?

41.Yemy paBeH uHTerpai ot auddepenimana HeKOTOPor GyHKIIHH?

42.Ha3oBute OCHOBHBIEC (DOPMYJIIBI HHTETPUPOBAHMUSI.

43.Tlouemy n#-1 nns waterpana X 7 B kakoil ¢opmyne paccMarpuBaercs
ATOT city4ai?

44.Kax mpoBepUTh PE3YIbTAT NHTETPUPOBAHHUS?

45.Kakue U3 CIleIyIOIHX PABCHCTB 3alMCAaHbl BEPHO, a KAKME HET: a) X° =
324 ; 6)—= + :p) (1+ ) = +?2+

46. B 4€M COCTOUT reOMETPUYECKUI CMBICIT HEOPEEIEHHOTO HHTETpana?

47.Yto0 Takoe wuHTErpaJbHble KpuBble? Kak OHHM pPacnoJIOKEHBl Jpyr
OTHOCUTENBHO Jipyra? MoryT Jin OHM nepeceKaThCs?

48.Kak pacnosoxeHbl KacaTelbHbIE K HHTErpaJbHbIM KpPHUBBIM B TOYKaX,
MMEIOIINX OJIHY M Ty ke abcuuccy?

49.Kak u3 cemencTBa MHTErPAIbHBIX KPUBBIX BBIICIUTh OJIHY U3 HUX?

50.Kak onpenenuTh NOCTOSHHYIO UHTETPUPOBAHUS 110 HAYAIbHBIM JaHHBIM?

51.Vkaxure I_IGJICCOO6pa3HOCTB IIOACTAHOBKHU JII HAXOXKICHHUA CIICOAYIOIIUX

3
HMHTETPAJIOB: a) e 0) o , B) 35\/1 -34

52. YKEDKI/ITC, KaKHuec M3 CIICAYIOINUX HHTCTPAIOB uenecoo6pasHo HHTCTPUPOBATD

3

M0 4YacTsaM: a) ;, 0) —; B) — T) 5 ;1)
C )
53.4Yt10 Takoe onpeaeaeHHbIN HHTETpan?
54.Yto B 3anucu ( ) oznauaroT: a) yncna a u b; 0) x; B) f(x)dx. MoxeT 1

OBITE a=b; a>b?
55.ChopmynupyiiTe OCHOBHBIE CBOMCTBA OIPECICHHOTO HHTErpasa.

56.B yeMm 3akmro4aeTcsa reOMETPUUYECKUI CMBICH ONPEACICHHOIO UHTErpana’?



57.MoXeT J¥ IJI0Iaab KPUBOJIMHEHHON Tpanenuu ObITh paBHA OTPHUIATEIbHON

BEJINYMHE, HYJIIO U II0YeMYy?

SS.HPHBGIII/ITC IIPUMCPLBI (1)I/I3I/ILI€CKI/IX N TCXHHUYCCKHUX 3aldad, KOTOPBLIC MOKHO

pEenTh C ITIOMOIIBIO OIIPCACIICHHOI'O MHTCI'paJia.

Tema 3.2. Oovikno6enHble Oudhhepenyuanvrvle ypasHeHus

1.
2.

Kakoe ypaBHenune Ha3piBaeTcs quddepernuansaeiM? [IpuBeante mpuMepsi.

Kaxkue u3 cneayromux ypaBHeHUI Ha3bIBalOTCs MU PepeHIIMATbHBIMU:

a) yy +2=0; 6) 2y°+3y=0; B) 3+y=3; 1) y’+y"'=p; 1) — = 3 | e) V'=2vh’.

. Kakas ¢pynkmus HaspiBaercs pemeHueM audpepeHmanbHOro ypaBHeHUs ?

. Kakoe pemenne quddepeHnanbHOro ypaBHeHUs Ha3bIBA€TCA OOLIMM M KaKoe

— 4aCTHBIM?

. KakoB  reomerpmueckuwii cMbICII  OOIIEr0O W  YacTHOTO  PEHICHHUU

muddepeHnaaTbHOTO YpaBHEHHUS ?

. Moxert mu auddepeHnnanbHoe ypaBHEHHE MUMETh KOHEYHOE YHCIIO0 PEIICHU?

. Yto Takoe IMOPAOOK ﬂH(b(prCHHHELHBHOI‘O YPaBHCHUSA U KaK CI'O OHpCI[GJII/ITB?

OnpenenuTs MOPsIOK craeayomux AuddepeHnraibHbIX ypaBHEHUH:

a)y " +2y’=0;6) - = B)y Sy ) gy 27 =0,

CKOJBKO  TOCTOSIHHBIX ~ WHTETPUPOBAHUS ~ MMeeT  oOflee  pelieHue

muddepeHnransHOro ypaBHeHHs iepBoro nopsiaka? Tperbero nopsiaka?

10.Moxet mu ¢ynkuus y=C;x+C>, rne C; 1 C; — NPOU3BOJBHBIE MMOCTOSIHHBIE,

OBITH 00IIMM perieHneM A PepeHInanbHOr0 ypaBHEHUS IEPBOTO opsiaKa’?

11.Yem otnuyaercs auddepeHuanbHOe ypaBHEHHE OT —alreOpanyeckoro

ypaBHEHUS?

12.KakoB oOmuii Buj auddepeHnaibHbIX YpPaBHEHHUM IEPBOrO MOpsJKa C

Pa3aCICHHBIMHA U C PA3CIIAIOIINMHACA HCpCMCHHBIMI/I?

13.Kak pemraercs ypaBHEHHE C pa3/IeICHHBIMUA IEPEMEHHBIMU?

14.Yem oTnuuaercs YPaBHCHUC C Pa3aACILAIOIUMUCA IICPCMCHHBIMHA OT YPABHCHUA

C pa3JeJeHHBIMU ITepeMeHHBIMU? Kak pa3iensaroT nepeMeHHbIe?



15.Mo0HO I CUUTaTh, YTO YPABHEHUE C PA3JAECICHHBIMU IEPEMEHHBIMU SIBISETCS
YaCTHBIM CJIy4aeM YpaBHEHUS C Pa3ACISIIOIIUMHUCS IEPEMEHHBIMU?

16.B kakod mocneaoBaTeNbHOCTH pemaT auddepeHImalbHOe ypaBHEHHE
MIEPBOIO MOPSAJIKA C pa3ACIAIOMIMMUCS TEPEMEHHBIMU?

17.B uém 3akmouaercs 3anada Komm? KakoB ero reoMmeTpuyeckuii CMbICH?

18.KakoB oOmmii Buj JHUHEHHBIX Au(GdepeHIInaIbHBIX YpaBHEHUN IEPBOIrO

nopsinka? Kak mist Hux ¢popmynupyercs 3agada Komm?

19.Kakue u3 CJIETYIOIINX ypaBHEHUM SBIISIOTCA JMHEUHBIMU
g depeHIATFHBIME YPaBHEHUSIMH IIEPBOTO TIOPSKA: a) Y ' =Xx; 0)
(t-1)-SS'=0;B) —-=

20.Kakumu BelMYMHAMM SABIJISIOTCS U OT YEro 3aBUCAT KOI(PQOUIMUEHTH p U g B
JTUHEHHOM TH(depeHIMaIbHOM YPaBHEHUU IEPBOrO MOpsaKa?

21.C momouIpl0 Kakod MOJICTAHOBKHM peliaercs JHHeWHoe auddepeHranibHoe
YPaBHEHHE MEPBOTO MOPSAAKA U K KAKOMY YPaBHEHHUIO CBOJIUTCS €ro pelIeHUe?

22.KakoB TMOpSAOK pelIeHUs 3aJad Ha COCTaBlIeHHE JUDPepeHIHaTbHBIX

YpaBHEHHI1?



KoMmuiekT 3agannii 1yt py0eKHOTro KOHTPOJIA

Pasznen 3. MaremaTu4eckuii aHa I3
Konmponvnasa paboma Ne 1
no meme: « Mamemamuueckut anaus»
Bapuanr 1

. Haiigure npousBoausie GyHkuumii: y=x*+3x> —2x+1; y=+/2x—sinx.
. Hanucartp ypaBHeHue kpuBoi, mpoxodiei yepe3 Touky M(1;2), ecnu yrioBoit
K03 UIIMEHT KacaTeIbHOM K TI000M TOUKe KPUBOM paBeH aOCIMCCE TOUKH
KacaHus.
Cnenath 4epTeX M BBIUMCIUTH IUIOMIAJb (UTYPHI, OTPAHUYECHHOW JaHHBIMU
JTUHUSIMEA: y=8x-Xx°-7 1 ocbio OX.
. HaiiTu ob1ee pemenue ypaBHeHus: xy'=y+1.
. Pemmre ypaBHenue: y -5y +4y =0, ecnu y=3, y=1 npu x=0.

. HpOBepI/ITB, BBITTOJIHACTCA JIN H€O6XOI[I/IM06 YCIIOBUC CXOJUMOCTH IJIA psaa:

. Ucnonp3ys mpusHak JlamamOepa, MCCIemyHTe, CXOMUTCS WM PACXOTUTCS PSI:

1
n=1 2" .

Bapuant 2

. Haiigure npoussoansie QyHKumit: y=7x’ +3x* —4x—1; y=sin’ x.

. Hammcars ypaBHeHHe KpHBOii, mpoxosiueii uepes Touxy M(1;~/2 ), ecnu yrioBoii
KO3 UIIMEHT KacaTeNbHOM K JIF000H TOYKE KPUBOM paBeH OTHOIICHHUIO a0CIIUCCHI
TOYKHM KACaHMsI K OpJJMHATE TOYKH KacaHUs.

Cnenatp 4epTeX W BBIYMCIUTH IUIOMIAb (DUTYpBI, OTpaHUYCHHON JaHHBIMU
aaausMu: y=x>-1, y=0 n x=0.

. HaiiTu ob1iee pemieHre ypaBHeHUsI: y'-yctgx=2xsInx.

. Pemmre ypaBHeHue: y +8y +25y =0, ecnin y=2, y'=1 nipu x=0.

. HpOBGpI/ITb, BBIITIOJIHACTCA JIN HGO6XOI[I/IMOC YCIOBHUC CXOAUMOCTH TJIA psaaa:



n+l
o 2n+l

. I/ICHOHBBY}I IIPpU3HAK ,Z[anaM6epa, PICCJ'IGIIYﬁTC, CXOOUTCA WK PACXOIUTCA PAL:

i

5 -
n=1 1

Bapuanr 3
. . 1 3
. Haiinure npousBoanble GyHKIMMA: y = Vx+— ——+4; y=+1+5cosx.
X X

. Hamucatb ypaBHeHUe KpuBOM, mpoxopsmied uyepe3 Touky M(1;3), ecau yrioBoit
KOd(DPUITMEHT KacaTeIbHOUM K JIF0OOW TOYKE KPUBOM paBeH YTPOCHHOW OpJIMHATE
TOYKH KaCaHMUsI.

Cnenath 4epTeX M BBIUHUCIUTH IUIOMIAJb (UTYPHI, OTPAHUYECHHOW JaHHBIMU

JTMHUSIME: y=x-3x-4 1 ocbo Ox.

o 2
. Haiitu o61iee perienue ypaBHEHUS: y’+—y =x2.
X

. Pemmre ypaBHeHue: y —4y +4y=0, ecnu y=1, y'=0 npu x=0.
. I[IpoBepuTh, BBITIONHIETCS JIM HEOOXOAUMOE YCIOBHUE CXOJUMOCTH ISl pAja:

n

o nt+1

. I/ICHOHBSY}I IIPpU3HAK ,Z[anaM6epa, PICCJ'IGIIYﬁTC, CXOOUTCA HWIN PaACXOAUTCA

Bapuant 4
o o g3 S5 3
. Haiigure npousBOIHbIE (byHKuHH: y=x + ———+2; y=Incosx.
X X

. Hamucarp ypaBHeHHE KpUBOH, MPOXOAsAIIeH dyepe3 Touky M(2;2), eciu yrioBon
Kod(PUITMEHT KacaTeabHOM K 000 TOYKe KPUBOW PaBEH YABOCHHOW adcIiucce
TOYKH KaCaHUsl.

Cnenath 4epTeX M BBIUMCIUTH IUIOMIAJb (UTYPHI, OTPAHUYCHHOW JaHHBIMU

JTUHUSMEA: y=x’-6x-8 1 0cbI0 OX.

Y Y —oex,

. Haiitu ob1iee penienne ypaBHEHUS: — :
Sinx Smmx



. Pemmre ypaBHeHue: y —6y +9y =0, ecnu y=4, y'=0 nipu x=0.
. IIpoBepuTh, BBIMOJHSIECTCS JM HEOOXOAUMOE YCIOBHUE CXOAUMOCTH ISl psja:

2
o 3n—4-

. Ucnonw3yss mpusnak Jlamambepa, WHCCIeIylTe, CXOIUTCS WM PACXOIUTCS

2
n

ST .
P w1+ 7

Bapuant 5

. Haitgure nmpousBoiHbIe (YHKITUII: y=4x" —3sinx+5ctgx; y=sin’x.

. Hamucatb ypaBHeHUe KpuBOM, mpoxopsmied yepe3 Touky M(1;1), ecau yrioBoit
Koo PUIIMEHT KacaTeabHOM K JIFOOOW TOYKE KPUBOM paBeH OTHOIICHUIO
OpJIMHATHI TOYKU KacaHusl K aOCIicce TOUKE KacaHUsl.

CnenaTh 49epTeX W BBIYHCIUTH IUIOMIAAb (UTYPHI, OTPAHWYCHHOW JaHHBIMHU

JHHUSAMU: y=5x-x’+6 1 ocbto Ox.

. Haiitn o0Omiee perenue ypaBHCHHUS: LA A

(1) (1)

. Pemmre ypaBHenue: y -3y +2y =0, ecia y=3, y=-1 npu x=0.
. IIpoBepuTh, BBINOJHSETCS JIM HEOOXOAWMOE YCIOBUE CXOAUMOCTH Ui psija:

2n-1
el 3n+1

. I/ICHOHB?)y}I IIPU3HAK ,Z[aﬂaM6epa, PICCJ'IGIIYﬁTC, CXOOUTCA WK PACXOIUTCA PAL:

Jn

n=1 217

Bapuant 6

. Haiinure npousBoubie GyHKIMIA: y=3/x +4cosx—21gx+1; y=In(1+cosx).

. Hamucatb ypaBHeHUE KpUBOM, mpoxoAsmiel uyepe3 Touky M(2;4), eciau yriioBoi
KOd(DPUIIMEHT KacaTeIbHOM K JII0OOW TOYKE KPUBOM paBeH KBaJpaTy TOYKHU
abcuMCcChl TOYKU KacaHUs.

Cnenath 4epTeX M BBIUHUCIUTH IUIOMIAJb (UTYPHI, OTPAHHMYECHHOW JaHHBIMU
JHHUSAMU: y=x’ U y=x+2.

. Haiitu ob6miee pemenne ypaBaenus: y'x+2y=x> (x#0).



5. Pemre ypaBHeHue: y —2y +2y =0, eciu y=1, y'=2 nipu x=0.

6. IlpoBepuTh, BBHIMIOIHSAETCS JIM HEOOXOAUMOE YCJIOBUE CXOAUMOCTH  JUIsS

2

7. Wcnonw3ys mpusHak JlamambOepa, ucciaeayiTe, CXOIUTCS WU PACXOIUTCA DS

n=1

Kpumepuu oyenxu:

— OLIEHKa «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, €Clid paboTa BBINOIHEHA
MOJIHOCTBIO; B JIOTUYECKUX PACCYKIECHUAX M OOOCHOBAHUM PEIICHUS HET
npo6e JIOB ¥ OLIMOO0K; B pELIEHUH HET MaTEMaTHYECKUX OLIMOOK (BO3MOXKHA
OJIHA HETOYHOCTb, OIMCKA, HE SBIAIOIIAACS CICACTBUEM HE3HAHUS WIIU
HEMOHUMaHUs y4eOHOT0 MaTepuana);

— OIICHKA «XOpOIIO» BBICTABISAETCS CTYACHTY, €cClii paboTa BBHINIOJHEHA
IOJIHOCTHIO, HO OOOCHOBAHUS 1IarOB PELICHUS] HEJOCTATOYHBI;, JOMYyCTHUMA
0J/IHa-/IB€ HErpyOble OMMUOKYU WU ABA-TPU HEJAOUETA;

— OLEHKa «yJIOBJIETBOPUTEIILHO» BBICTABIIAECTCS CTYACHTY, €CJIH JOMYLIEHBI
Oonee onHOM ommOKkM wnM Oojee OBYX-TPEX HEIOYETOB B BBIKIAIKAX,
yepTekax Win rpadukax, HO yJaluiics BiajeeT 00s3aTeIbHBIMU YMEHUSIMU
10 y4eOHOW JUCIUIINHE;

— OLEHKa «HEYJOBJIETBOPUTEIBLHO» BBICTABISAETCS CTYJAEHTY, €CIU JOIMYLIEHBI
CYLIECTBEHHBIC OINMOKM, TIOKA3aBIIKME, YTO YydYallWics HE BIajeeT
00s3aTeIbHBIMU YMEHUSIMU [0 Y4Y€OHOM JUCHUIUIMHE B TIOJHOM MEpE;
paboTa nokaszajua MoJIHOE OTCYTCTBHE y YYalIErocs 00s3aTeNbHbIX 3HAHUN U

YMGHI/Iﬁ WJIKW 3HAYUTCIIbHAA 4aCTb pa6OTBI BBIITOJIHCEHA HE CaMOCTOATCIIBHO.



IHPAKTUYECKHUE 3AHATUA

IIpakTuueckoe 3ansaTue Ne 1

Tema: «KoMIiekCHBIE YHCIIA U I[GﬁCTBHfI Haa HHUMH. Pemenue 3agad  AaJIsd
HaxXO0XXACHUS ITOJITHOTO COIIPOTHUBICHMA SHGKTqueCKOfI Oe1r nNepeMEcHHOTO TOKaA C
ITIOMOIIBIO KOMIIJICKCHBIX YUCCII»

Lenab: HayyuTCs BBINOJIHATH JICUCTBUS HAJl KOMIUIEKCHBIMH YHCIaMU B
anredpanveckol W TPUTOHOMETpUUYECKOU (opmax, OCYHIECTBISTH MEPEeXoi OT
anredpanyeckoil (GopMbl 3aIUCH KOMIUIEKCHOTO YHUCIa K TPUTOHOMETPUUYECKOH,
pemath 3aa4M ¢ MOMOILBbI0 KOMIUIEKCHBIX YHCEIL.

OobopynoBanmue: MHCTPYKIIMOHHASA KapTa, Tabnuma 3HAYEHUIN
TPUTOHOMETPUUECKUX (QYHKIIUHN YTIIOB.

ITopsiAoK BBINOJHEHUS 32JAHUM:
1. BpInoOaHUTH 3a7aHUS.
2. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
3. CnenmaTh BBIBOI.

3ananus
1. [aHel uncna z; u z;. Beraucaure:
—) 1122
:) 7173,
=) 71°22;
F9) 71/7>.
Bapuant YA Z
1 34431 l—ﬁi
2 2
2. 3anumuTe KOMIUICKCHBIE YHCIIa B TPHUTOHOMETPUYECKOW Qopme M
HaMuTE:
Bapuant a) 0) B) r)
1 Z1°72 71/72 213 iz,

3. Onpenenuth KOMIUIEKCHOE COMPOTHUBIICHUE JIBYXITOIIOCHHKA (CM. pHC.),
ecJii u3BeCTHBI R;; R>; L; C, w.



R1

BapuanTt R;, Om R>, Om L,® C @ w, [y

1 1 2 2103 4-10° 0,4-10°

KoHTposbHbIE BONIPOCHI:

1. Kakwue uncna Ha3pIBatOTCS KOMIUIEKCHBIMUA?

2. Kak reoMeTprueCcKyd UHTEPIPETUPYIOTCS KOMILIEKCHBIE YKciia?

3. Kak mepeiitu ot anreOpandeckoil (popMbl 3alMCH KOMIUIEKCHOTO 4YHCia K
TPUTOHOMETpHUUYECKOU hopme?

4. 3anumute hopmyiy Ditnepa.

5. Kak 3anucpiBaroTcsi KOMILIEKCHBIE YHCIIa B MOKa3aTeNbHOU popme?

IIpakTuyeckoe 3ansitue Ne 2
Tema: «lloctpoenue rpada 1mo ycioBUIO CUTYAIIMOHHBIX 3a/lay: B YNPABJICHUU
nHQpACTPYKTypaMy Ha TPAHCIOPTE, B CTPYKTYpE B3aWMOICHCTBHUS Pa3IUIHBIX
BUJIOB TpaHCHOPTa; B (OPMHUPOBAHUU TEXHOJOTHMUECKOTO IMKJIAa JKCIUTyaTalluu
MaIIuH 1 000pyA0BaHUS Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTE

Heab: HayyuTCs peliaTh 3a1a4u M0 TEOpUH rpagos.

O6opynoBaHMe: MHCTPYKIIMOHHAS KapTa

IHopsiioK BBINOJIHEHUS 32 JaHUI:

1. BbIIONMHUTE 3a1aHUS.
2. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
3. CnenaTh BBEIBOI.




3ananus
1. 3agate Tpad, TPEACTABICHHBIA MATPHUICH WHIUIACHTHOCTH, anreOpanveckw,
rpaguyecku W MaTpuIlell CMEXHOCTH, MpeoOpazoBaTh rpad B IIOCKHUH,

BBIYHCJIIUTD CTCIICHU €TI0 BCPIIMH.

—_
—
ol|lo|o|e
ol|lo|lo|o|=

Q[N [~ W N -

2. 3apan G (X, 1'X).
X={x1,X2,X3,X4,X5}
I'X:
Ixi={x4}
Ix2={x1,x4/
Ix3={x4x5/
Ixs={x1,x5/
Ixs={x1,x3}
OnpenenuTe MUKIOMAaTHUYECKOE YUCIIO JaHHOTO rpada.

3. MoHO 11 npoBecTH B peruoHe 10 MapuipyToB 3JIEKTPONOE30B U YCTAHOBUTH
Ha HUX CTAHIIMM TaK, 4TO Kakue Obl 8 MapuIipyToB HU ObUIA B3SITHI, HAMAETCS
CTaHIMs, HE JIe)Kalasi Hu Ha OJTHOM M3 HUX, a JII0ObIe 9 MapuIpyTOB MPOXOAST
yepes BCE CTaHLIMM?

4. Ha pucyHke - cxema jopor, cBsizbiBatomux ropojga A, b, B, I', /I, E, XK u K. Ilo
KKJIOW JOpOTre MOXHO JIBUTAThCSl TOJBKO B OJHOM HAIpaBJICHUHU, YKa3aHHOM
crpenkoil. CKONBKO CYIIECTBYET pAa3IWYHbIX ITyTel u3 ropoaa A B ropoxa K?

E

™

b
e
r

A
5. Paccrosiane mexnay ropogamu A, B, C, D, E u F B COTHIX KWJIOMETpax JaHO B
tabnume. TpedyeTcs MOCTPOUTH CETh JKEJIE3HBIX TOPOT TaKUM 00pa3oM, 4TOObI



MPOTSHKEHHOCTD YKEJIE3HOI0POKHOTO TOJIOTHA ObLTa MUHUMAJIBHOM M, TACCaXHUP
MOT M3 Ka)XJI0T0 ropojia MpoexaTh B J000H APYyroi ropo.

A|B | |C|D |E |F
A0 |7 116|815
B |7]|]0]9]12]6]|7
C|11]9]0]3 |73
D6 [12]3 /0|24
E | 8|6 |72 ]0]1
F [I5]7]3]14]1]0

KonTposbHbIE BONPOCHI:

1. [JaiiTe onpeneneHrue OpUEHTUPOBAHHOTO rpada.
Kaxue Bepimnbl rpada Ha3bIBAIOTCS CMEKHBIMU ?
Yrto Ha3bIBaeTCS pa3MepHOCTHIO rpada’?

Kaxas Bepimna rpada Ha3bIBaeTCsl IICHTPATLHOM?
Yro Takoe HUKIOMaTHYECKOE Ynucio rpada’?

nwhkwhb

IIpakTnyeckoe 3ansaTue Ne 3
Tema: «llpousBonHas GyHKIMM W €€ TIPWIOKEHUE [JIs1  BBIYUCICHUS
T€OMETPUUECKUX, MEXaHWYECKMX U (U3MUECKUX BEJIMYMH TIPH PEHICHUU
po(ecCHOHATBLHBIX 3a/1aW.

Heab: HayduThCs BBHIYUCISATH MPOU3BOAHBIC (PYHKIMA M peliaTh 3aJayd Ha
MPUMEHEHUE TIPOU3BOTHOM.

OO0opynoBaHMe: WHCTPYKITMOHHAS KapTa, TaOJIUIlAa MPOU3BOIHBIX JIEMEHTAPHBIX
(yHKUIHM.
IlopsiioK BBINOJIHEHUS 3aJaHUM:

1. BpImomHuTh 3a1aHUS.

2. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.
3. Cnenatb BBIBO/I.

3ananus
1. BerauciauTe mpou3BOIHBIC MPU 3aTaHHBIX 3HAYCHUSIX apTYMEHTA:

—) f(x)=sin’xIne*, 17(0);
) fx)=3nv 2, f(7/8),
=) f(x)=arccos\ , f(1/2)/



2. Haiitu yriioBoit K03 HUIMEHT KacaTeIbHOM, IIPOBEIEHHOM K KPUBOM y=3x°-
2x+1 B Touke (1/2;5).

3. U3 «xpyrimoro OpeBHa nauamerpoM d TpeOyercss BbIpe3aTh Oaliky
IPSIMOYTOJILHOTO cedeHusi. KakoBbl JTOKHBI OBITH IIMPUHA @ U BBICOTA b
3TOTO CEYEeHMs, YTOOBI Oaska OKa3biBajla HAHOOJbIEE COMPOTHUBICHHE HA
cxarue?

4. Cuna Toka B aMIiepax M3MEHSETCS B 3aBUCUMOCTH OT BPEMEHH IO 3aKOHY
i=0,2¢°, rne t — BpeMs B ceKyHaax. Haiiaure CKOPOCTh M3MEHEHHUS CHJIBI
TOKA B KOHLIE MATOW CEKYHBI.

5. OTKpbITHIM XenoO B cedyeHUM umeer (HopMy paBHOOEIPEHHOW Tpareluu,
OCHOBaHME U OOKOBBIE CTOPOHBI KOTOPOM paBHbI a. UeMy paBeH yroi
HAKJIOHAa . CTEHKH ’kello0a K ero BhICOTE, IPOBEICHHON M3 BEPIIMHBI yTJIa,
Ipy HauOOJIBIIEH MPOITYCKHOM CITOCOOHOCTH skenoba’?

KoHTpoJsibHbIE BONIPOCHI:
1. Urto Ha3bIBaeTCS MPOU3BOHON PYHKITUN?
2. KakoB reoMeTpu4eCcKHil CMBICI POU3BOAHON?
3. B 4eMm 3akirouaeTcs MEXaHUYECKUH CMBICIT IPOU3BOTHOM ?

IIpakTudeckoe 3ansiTue Ne 4
Tema: «BbrunciieHre reoMeTpUYECKUX, MEXaHUYECKUX U (PU3NUYECKUX BEIUYUH C

IIOMOIIBIO UHTCTPAJIbHOT'O UCUUCIICHUSA ITPHU PCIICHNHA HpO(bGCCI/IOHaJIBHBIX 3agaq».

HCJILZ HAY4YHUTbHCsA peuiaTrb 3aJa4dun Ha BBIYHCJICHUC reOMCTPHUICCKUX,
MCXaHHNYCCKUX U CI)I/ISI/I‘-IGCKI/IX BCJIMYMH C TIOMOIIbIKO MHTCTPAJIbHOI'O NCHHUCIICHHA.

OO0opynoBaHMe: UHCTPYKIIMOHHAS KapTa, TabJIMIIa MHTErPAJIOB.

ITopsiAoK BBINOJHEHUS 32JAHUM:
1. BuIOMHUTS 3a/1aHUS.
2. OTBETUTH HA KOHTPOJILHBIE BOMPOCHL.
3. CnuenaTh BBIBOI.
3ananus

1. Beryucinurs Iuiomans (GUIyphl, OrPaHHYEHHYIO JIMHHAMH: y=x’-8x+18,
y=-2x+18.

2. JIBa KEJIE3HOJOPOXKHBIX COCTaBA HAYAIM JBUTaThCS OJHOBPEMEHHO U3



OJIHOM TOYKHM B OJJTHOM HaIpaBjIeHUH 10 npsimoid. [lepBoe Teno aABMkeTcs co
CKOPOCTBIO v=(61+2¢) M/C, BTOPOE CO CKOPOCTBIO v=(4t+5) mM/c. Ha kakom
paccTOsSHUY APYT OT Apyra OHU OKaxyTcs yepes 5 ¢?

3. Hnsa pactsokeHus npyxuHbl Ha (0,04 m HEOOXOAMMO COBEPIINTH PadOTy
20 J]c. Ha xakyro JIJIMHY MOKHO PacCTSHYTh MPYKUHY, COBEPIIMB padOTy
80 [orc?

4. Bpraucnure paboTy, KOTOPYIO HEOOXOIUMO MPOM3BECTH, YTOOBI BHIKAYATH
BOJly U3 KOTJIa, UMEoIIero (popmy nosymapa ¢ paanycoM R=1 m.

5. Berumcnute cuiy OaBiIeHUS BOJBl Ha BEPTHKAIBHYIO CTEHY, WMEIOIIYIO
dbopmy paBHOOOKOM  Tpameruu. BepxHee OCHOBaHME  TpaleluH,
COBIMAJIAIOIIEE C YPOBHEM BOJIbL, PaBHO 4,5 M, a HUKHEE OCHOBAHHUE PaBHO

3 m; BBICOTA CTEHBI 2 M.

KonTpoJibHbIE BOIIPOCHI:

1. Yrto Takoe KpUBOJIMHEHAS Tpaneuus?
I[To xakoii (hopmyJsie BEIYKMCIIAETCS IUIONIAIb KPUBOJIUHENHOM Tpaneuun?
Uto Ha3bIBAETCS ONMPEAECICHHBIM UHTETPATIOM?
KakoB reoMeTpruuecKuii CMBICIT ONIPEJICTICHHOTO UHTErpaia?
B uem 3akmrouaercs ¢opmysia 3aMeHbI MEPEMEHHON HHTETPUPOBAHHUS B
OIpEJICTICHHOM UHTEerpase?

bk wn

IIpakTHuyeckoe 3anaTue Ne 5
Tema: «Bpunciaenne paOoThl, COOTBETCTBYIOIIEH CMEIIEHUIO  IOPIIHS,
CoJIepKallerocsi BHYTpU LWJIMHIpAa Hacoca, MpU MoMoIU AudQepeHnanbHoro
YPaBHEHUS».

Heab: HayuuThcs pemiath AU PepeHIHaTbHbIE YPaBHEHUS MEPBOTO U BTOPOTO
MOpsiAKA € PA3lEICHHBIMM M PA3ACISIOIIMMHUCSA IIEPEMEHHBIMH;  3a/1a4H,

NPUBOASIINE K TUPPEpEeHIINATBHBIM YPABHEHUSIM.

OOopynoBanmMe: WHCTPYKIIMOHHAs KapTra, TaOIMIla WHTErpajoB, TabIuIa
MIPOU3BO/IHBIX.

IopsiioK BBINOJIHEHUS 3aJaHUI:



1. BeITOTHUTE 3a/1aHUSL.
4. OTBETUTHh HA KOHTPOJIBHBIE BOIPOCHI.
5. CnenaTtb BBIBOJI.

3aganus
1. Haiitu obmiee pemenue nuddpepeHnanbHbIX YpaBHEHUMN:
—x(I+y) =y
Z)(1+)dx-] dy=0.
2. Hawntnm YaCTHOE peleHue i pepeHInanbHOTro YpaBHEHHUS,
YAOBIIETBOPSIOLIEE YKA3aHHBIM HaYalbHbIM YCIOBHSIM:

—)(xH1)  =xy ; y=2npux=+3;
Y= . = npm = /3.
3. B mmmmHapudeckoM cocyae o0béma vo=0,2 m’ 3akiaroueH aTMochepHBIH
BO3IyX IIpUd HOPMallbHOM naBieHuu Po=101325 H/wm’. Bo3ayx cxXuMaeTcs

nopmeeM 10 o0béma 0,05 »m°. Kakas paboTa mpou3BOAUTCS IIPH 3TOM, €CIH
TEMIIEpaTypa BO3ayXa MOJACPKUBACTCS IIOCTOSTHHOMN ?

KoHTposbHbIE BONIPOCHI:
1. Kakue ypaBHeHHs Ha3bIBAIOTCS UG HepeHIHaTbHBIME?
2. Yo Ha3biBaeTcs pemieHneM AudhepeHunanbHOr0 ypaBHEHUS ?
3. Uro Ha3bIBaeTCs MOPSAAKOM MU PepeHIINATEHOTO YpaBHEHUS ?
4. KakoB anropur™m  pemeHuss  AupdepeHuranbHbIX  YpaBHEHHUH  C
pa3IEIAOMMHUCS IIEPEMEHHBIMU ?

IIpakTHyeckoe 3ansaTue Ne 6
Tema: «Pemenue mpodeccCHOHANBHBIX 33/1a4 Ha BBIYUCIICHHE HW30TEPMHUYECKOTO
pacuIMpeHus raza 1no cpeacTsam Iu@pepeHIMaIbHbIX YPAaBHEHUID.

Leab: HayuynuThCs peliaTh OAHOPOIHBIE YPABHEHUS MEPBOTO MOPSIKA; TUHEHHbBIC
OJIHOPOJIHBIE YpPaBHEHUS BTOPOTO MOPSJIKAa C MOCTOSHHBIMU Kod(hduimeHtamu;
3a/1auu, IpUBOIAIIKE K TUDPEpEeHIIMATIEHBIM YPaBHEHUSIM.

O0opyaoBanme: Ta0nIMIIa MHTETPATIOB, TaOIHIIA MPOU3BOJAHBIX, HHCTPYKIIMOHHAS
KaprTa.

ITopsiAoK BBINOJHEHUS 32JAHUM:
1. BBIIOJHUTE 3a7aHUS.



2. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.
3. CnenaTh BBIBOI.
3ananus

1. Pemmts nuddepenmnmansubie ypaBHEHHUS IEPBOTO MOPSIIKA:
2

=) ———==( +13
=) + =
=) —-3= 3, ecim y=0 npu x=0.

2. Haiitu pemieHus: TUHEHHBIX OJAHOPOJHBIX Tu(d(epeHIINaTbHBIX ypaBHEHUN

BTOPOTI'oO 1opsaaKa € IOCTOAHHBIMU KOB(b(bI/II_[I/ICHTaMI/II

=) “+87+16 =0;
=) ~Z —6-"+25 =0;
e
=) “Z+37+2 =0, eCJII/Iy:—l,y = 3mpux =0.

3.B OWIMHAPS C IIOABHKHBIM ITOPINHCM 3aKJIIIOYCH a30T. I'a3 pacmupaACTCA

cHauasa aguabaruuecku ot oowvema V;=1-1072 43 no o6wema V>=3-1073 43,

3

moToM H306apuuecku OT obbema V> 1o obwema V3=5- 1073 a3, motom

m3oTepMuueckn or Vi mo Vy=7-1073 a’. HavampHas Temmeparypa rasa
T7/=290 K, nayanpHoe naBicHue P;=6,5-10° I[la. OupenennTts IOIHYIO

paboTy, COBEpUICHHYIO ra30M.

KoHTposbHbIE BONIPOCHI:

1. C nmoMomipio0 KaKoil MOJCTaHOBKH peliaeTcs JInHelHoe auddepeHimaibHoe
YpaBHEHHE TIEPBOrO0 MOpSANKA W K KAaKOMY YPaBHEHUIO CBOIUTCSA €ro
peuieHue?

2. Kak ompenensiercs W Kak 3alychiBaeTCs B OO0IIEM BHUJE JIMHEHHOE
ofgHopoaHoe nuddepeHMaIbHOE YpaBHEHUE BTOPOrO TOpsiAKAa C
MOCTOSTHHBIMU KO3 (ppurimenTamu?

3. Uto Takoe XapakTepUCTUYECKOE YpaBHEHUE?

4. Kakoii Bua uMeeT oOllee pelieHue JIUHEHHOTo auddepeHIInaiIbLHOro
ypaBHEHUS BTOPOTO MOPSI/IKA C MOCTOSHHBIMU KOA(hDUIIEeHTaMU?

5. KakoB anroput™m pemieHus 3anad Ha COCTaBieHHE AUQepeHInaTIbHBIX
ypaBHEHUI?



IIpakTnueckoe 3ansaTue Ne 7
Tema: «Pemenne 3amady Ha COCTaBIICHHE TPOM3BOJCTBEHHOrO IUIaHA IMPHU
IUTAHUPOBAHUM TEXHOJOTUYECKOTr0 IUKIIA HKCIUTyaTallii MAllluH U 000pY0BaHUs
Ha TPAHCIIOPTEM.

Heab: Hayuntbcs pemarh aud@epeHnanbHbple  ypaBHEHHUS B YaCTHBIX
NPOU3BOJHBIX; 3a/layd, NpuUBOAAIIME K audQepeHInaTbHBIM ypaBHEHUAM B
YACTHBIX MPOU3BOJHBIX.

OO0opynoBanme: Ta0aUIla HHTETPAIOB, UHCTPYKIIMOHHAS KapTa.

ITopsinoK BBINOJHEHUS 32JAHUM:
1. BuImomHUTH 3a/1aHUS.
2. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
3. CnenaThb BBIBOJI.

3ananus
1. Haiitu ob1iee pelieHre ypaBHEHUM:

-) ——= —=0
=) (+2)—— —=0;
=) —+ —+ —=0.

2. Tloe3n ABWXETCS MO MPSIMOJMHEHHOMY Y4YacTKy CO CKOpPOCTBhIO 72 KM/4. 3a
KAaKOe BpeMsS U Ha KaKOM PAacCTOSIHUM OH OyAE€T OCTaHOBJIEH TOPMO30M, €CIU
COITPOTHUBIICHUE JIBUKEHHUIO MOCIIE Havyaia TopMokeHus paBHa 0,2 ero Beca.

3. Juck, HauaBIIWICS BpalaThCsl C YIIIOBOM CKOPOCTHIO 5 00/MUH, Yepe3 2 MUH
BpamaeTcsi co ckopoctbio 3 o0/MuH. Uepe3 kakoe Bpemsi IOCiE€ Haudaja
BpalleHusi CKOpOCTh Oyner paBHa 1 00/MUH, eciau cujaa TpeHUs
MIPONOPLIMOHAJIBHA CKOPOCTH BpalleHus?

KoHTposabHbIe BONIPOCHI:
1. Uro HaspBaerca aAud@depeHuraIbHblM  ypaBHEHUEM B YaCTHBIX
MPOU3BOJIHBIX?
2. Kak ompeaenuts mnopsgok AuddepeHlnasbHOT0 ypaBHEHUS! B YaCTHBIX
MPOU3BOJIHBIX?
3. Uro Ha3bIBalOT pemieHueM IudQPepeHIMaTbHOIO YpaBHEHUSI B YaCTHBIX
IIPOU3BOIHBIX?



Tema: «OI.[GHKa PE3YJILTATOB TCCTOBOI'O 3KCIICPUMCHTA B(i)(bGKTI/IBHOCTI/I pa6OTBI
MCXaHHU3MOB H O60py,ZIOBaHI/ISI KCJIC3HOJOPOKHOI'O TPAaHCIIOpTa II0 CpCACTBaAM
OIIPCACIICHUA CXOAMMOCTH YHCJIOBOI'O psda IIO IIPU3HAKY ,Z[anaM6epa».

ue.ﬂb: HAaY4IUTBCA HCCICAOBATH HAa CXOAHMMOCTb YHMCIIOBBIC PsAAbl IO IIPU3HAKY
I[aﬂaM6epa, MNPpUMCHATH CTCIICHHBIC PAAbI K HpI/I6J'II/I)KeHHBIM BBIYHCJIICHUAM

IIpakTnueckoe 3ansaTue Ne 8

3HaYeHUH (PyHKIINH.

OO0opynoBaHMe: HHCTPYKIIMOHHAS KapTa, KAJIbKYJISTOP, TA0IHUIa OCHOBHBIX PSIOB

MakiopeHa.

IopsiioK BBINOJIHEHUS 3aJaHUM:

1.
2.
3.

BrimoaHuTh 3amaHusl.
OTBETUTH HA KOHTPOJILHBIE BOMTPOCHI.
CrenaTh BBEIBOIL.

3aganuna

HccnenoBath psast Ha CXOAUMOCTS 110 TTpu3HaKy Jlaimambepa:
3

— o —_—
) =1 1 ’
- o 1+
_) =1 1+ 2°
o . oo (1) o
Haiiti 00s1acTh CXOMUMOCTH psijia:  _, 3 :

. Beraucnuts ¢ Tounoctbsio 10 0,001:

—)  1n0.9;
=) Y1,012;
=) 189
) Olﬂ

KoHTposbHbIE BONIPOCHI:

l.

SRV

YTo Ha3BIBAETCS YMCIIOBBIM pHIIOM?
YTto Ha3kIBAE€TCS YaCTUUYHBIMU CYMMaMH YHCJIOBOI'O p;ma?

Kakoii psig Ha3bIBa€TCS CXOASAIMMCS, & KAKOW pacXoasiiuMcesi?
ChopmynupyiiTe mpuU3HAK CXOAMMOCTH YUCIOBOTO psifa no JamamoOepy.

UYTo0 HaA3BIBAETCS CTETIEHHBIM PAIOM?
Uto HazwIBaeTcs psaoM MakiiopeHa?



IIpakTnueckoe 3ansaTue Ne 9
Tema: «PemieHue KOMOWMHATOPHBIX 3a/ad TPU OPraHU3alMUd TEXHUYECKOM
HKCILUTyaTallMy MalllMH U 000PYI0BaHUS HA KEJIE3HOAOPOKHOM TPAHCIOPTEY.

Ieab: HAyuyuTCS pemaTh KOMOMHATOPHBIC 33/1a4H.
O0opynoBaHme: MHCTPYKIIMOHHASA KapTa, KAJbKYJISITOPHI.

ITopsiAoK BBINOJHEHUS 32JAHUM:
1. BpInOaHUTH 3aJaHUS.
2. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
3. BriBog.

3ananus

. CKonmpKUMH CIIOCOOAMU MOKHO COCTaBUTH COCTaB M3 12 BaroHOB Tak, YTOOBI
JIBa ONPEJICICHHBIX BArOHA HE OKA3AJINCH PSIOM?
CryneHTtsl BTOporo kypca usydaror 12 aucuuruivd. CKOJBKMMH crioco0aMu
MO>KHO COCTaBUTb pAacClMCaHUE 3aHATUN Ha OJUH JACHb TaK, 4TOObI 3 mapsl
OBLITN pa3IMYHBIMU?
B rpynne 25 ctynentoB. CKOJBKMMH CIOCOOAMH MOXXHO BBIOpPAaTh CTapOCTY
IPYIIIBI X €r0 3aMECTUTEIS?
JUis  mepemaud  aBapUMHBIX ~ CUTHAQJIOB  JIOTOBOPWJIMCH — MCIIOJIB30BaTh
CIelMaIbHbIE IBETHBIC CUTHAIBHBIE PAKETHI, 3aIlyCKAaeMbIE IOCIEA0BATEIBHO.
OpHa mocnenoBaTeNIbHOCTh PakeT — OJUH CUTHANL, B KaKOM IOPSAJKE HIYT
[[BETa — CYIIECTBEHHO. Kakoe KOIMYeCTBO pA3NMYHBIX CUTHAIOB MOKHO
IepeaaTh IpyU MOMOIIH 3aIlyCKa POBHO IIATH TAKUX CUTHAJIBHBIX PAKET, €CIIA B
3amace MMEITCA PaKeTbl TPEX Pa3NMYHBIX LBETOB (pakeT KaxKIoro BUIA
HEOIPAHUYEHHOE KOJIMYECTBO, LBET PAKET B IOCICAOBATEIBHOCTH MOXKET
MTOBTOPSTHCS)?
Anekceil cocTaBisieT TaOJIMIy KOJIOBBIX CIIOB JJi IEpenadyd COOOUICHMI,
KaXJJOMy COOOIIEHUI0 COOTBETCTBYET CBOE KOJOBOE CiOBO. B kauectBe
KOJIOBBIX CJIOB AJIEKCEH HCHOib3yeT 5-OyKBEHHBIE CJIOBa, B KOTOPBIX €CThb
ToJIbKO OYKBEI M, U, P, mpuuém OykBa M nosiBisieTcst poBHo 1 pa3. Kaxnas u3
APYTUX JOMYCTUMBIX OYKB MOXKET BCTpEUaThCs B KOJOBOM CJIOBE JHO0OE
KOJIMYECTBO pa3 WM HE BCTpedaThecsi coBCeM. CKOJBKO PAa3IMYHBIX KOJOBBIX
CJIOB MOXET MCIOJb30BaTh AJIeKCEei?

KoHTposibHbIE BONIPOCHI:
1. Yro Takoe koMOMHATOpUKA?



Jaiite onpenenenue pakropuarna.

[TepeuncauTe TUTIBI KOMOMHATOPHBIX COCTMHEHUM.

Uto HazwIBaeTcs nepectaHoBKamu? Kak OHU BBIUYUCIISIIOTCSL.
Uto Ha3zpIBaeTCs pazmelieHusiMu? Kak OHM BBIYUCIISAIOTCS.
Yto Ha3wpIBaeTcs coyeTaHUIMHU? Kak OHU BBIYUCIISIOTCS.

A i

B yem oTnmumne pa3MemeHuii OT COYETaHuM?

IIpakTnueckoe 3ansaTue Ne 10
Tema: «Pemenue 3a1au Ha HaXOXKJICHUE BEPOSTHOCTH COOBITHS MIPU U3YYCHUU U
IUTAHUPOBAHUM TEXHOJOTUYECKOTr0 IUKJIA HKCIUTyaTalliil MAIllMH U 000pYI0BaHUs
XK.JI. TpaHcroprta. OrmnpeneneHne CpeIHEKBAAPaTUYHON CKOPOCTU [IJIsi pacyuera
BEJTMYMHBI BO3BBIIICHUS HAPYKHOTO PEITbCAy.

Heab: HayyuTCs peliaTh 3a1a41 N0 TEOPUHU BEPOATHOCTEH.
OO0opyaoBaHMe: HHCTPYKLMOHHAS KapTa, KaIbKyJISTOPHI

ITopsiAoK BBINOJHEHUS 32JAHUM:
1. BuImoaHUTSH 3aJaHus.
2. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
3. Cpenatb BBIBOJ.

3aganus
1. Bpuragupy 3apaboTHas Iiata mnepedyucisercs Ha J1eOeToByro KapTy. UeTwipe

nocienHue Mupsl HoMepa KapThl ciiydaitHsie. KakoBa BeposITHOCTb TOTO, YTO
9TH TIOCJIEIHUE 4YeThIpe MNUPPH HAYT TOAPSAA B TIOPSAIKE BO3pacTaHUS,
Hanpumep 1234 unu 34567
2. B jgucraHnmuuM myTH UMeEETCs JBa  YJIBTPa3BYKOBBIX JedeKTockora.

BepositHOCTB TOTO, 4TO MEPBBIN U3 HUX HE TOTpeOyeT peMoHTa, paBHa 0,8, 11
BTOPOTO Takasi BeposATHOCTh coctaBisier 0,92. HailTu BeposITHOCTH
CIEAYIOIINX COOBITUH:

—)oJIMH u3 1e(hEeKTOCKOTIOB HE MOTPEOYET PEMOHTA;

—)XO0Ts1 ObI OAWH U3 Je(EKTOCKOTIOB HE TOTPEOyEeT pEMOHTA.
3. B smmke umerorcs 27 aHKepHBIX mard u 15 miockux maid. M3 smmuka

BBIHUMAIOT OJHY 3a APYyroi 2 maiioel. HaiiTi BeposSTHOCTH TOTO, UTO:



—)o0e maiobl aHKEpHBIE;
—)oaHa maiiba aHKepHas, a Ipyras - INIOCKasl.

4. B kaxnaou u3 Tpex maptui, coxepxamux no 60 ckpermennii JKbP-65111,
UMEIOTCSI COOTBETCTBEHHO OHO, JBa M YEThIpe OpPaKOBAHHBIX CKPEIIJICHHUS.
M3 kaxnou mapTuv HayrajJ M3BJIEKAIOT IO OJHOMY CKperuieHuro. Haitu
BEPOATHOCTH TOTO, YTO BCE TPH CKPEIUICHUS OKaXyTCsl OpaKOBaHHBIMH.

5. BeposaTHOCTE TOro, YTO Pacxo] DJIEKTPOOHEPIMU HA Y4YacTKE B TEUYCHUE
OJIHUX CYTOK HE IPEBBICUT YCTAHOBJIEHHOW HOpMbI, paBHa 0,8. Haiitu
BEPOATHOCTh TOTO, 4TO B Ommkaiiimme 30 CcyTOK pacxoj 3JIEKTPOIHEPTUU B

TE€UEHHUE 25 CYTOK HE IPEBBICUT HOPMBI.

KoHTposbHbIE BONIPOCHI:
1. Yto Ha3bIBaeTCs BEPOSITHOCTHIO COOBITHS?

2. ChopMynupyiTe TeOpeMy CIOKECHHS: a) i1 HECOBMECTHBIX COOBITHIA; 0)
IUI IBYX TIPOU3BOJIBHBIX COOBITHI.

3anumute GopMyITy MOJHON BEPOSTHOCTH.

Kakas BennumHa Ha3bIBa€TCS CIIy4alHOM?

3anumure Gopmyny bepHysim.

A

UTo Ha3bIBA€TCS 3aKOHOM PACIPEACTCHUS CTy4alHOW BEJTUYNHBI?

IIpakTuueckoe 3ansaTue Ne 11
Tema: «Pemenue 3amay Ha COCTaBIEHHE MPOU3BOACTBEHHOIO IUIAHA MIpU
IUIAHUPOBAHUH TEXHOJOTHYECKOr0 LUKIIA IKCIUTyaTallii MalluH U 000pyJ0BaHUs
Ha TPAHCIIOPTEM.

Heab: HayuyuTCcs MPUMEHSATH METOJBI YHUCIEHHOro AuddepeHpoBaHusl Mpu
pelIeHnH 3a1a4.

OobopynoBaHme: MHCTPYKIMOHHASA KapTa, KaJIbKYJISTOPbI

ITopsiAOK BBINOJHEHUS 32JAHUM:
1. BuImmonHuTh 3a1aHus.
2. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.
3. CruenaTh BBIBOI.



3ananus
1. Tlo Tabnuiie 3HaYCHHUMN QYHKIIUU
x| 234
y | 0]5]8
CocraBneHa TabMIIa KOHEYHBIX PAa3HOCTEH
x |y |Ay| Ny
2105 -2

4 | 8
Haiitu npubnuxkeHHOE 3HaYeHUE TPOU3BOIHON (DYHKIIMH B TOUKE X=1,5.

2. Metogom  uuciaeHHOro  auddepeHIMpoBaHUs  HAWTH  AHATUTHYECKOE

BbIpaKEeHHE (PYHKIUH, 3a]JaHHON TaOJINYHO

X 2 5 8

y 1 2 5

3. Ha ckonbko (IpHONIM3HMTENLHO) W3MEHHMTCS CTOPOHA KBaapaTra, €CIH €ro
IUIOLIAAb YBEIUYUTE ¢ 25 M? 10 25,15 M??

4. Bpr4ucauTh NPUOINKEHHO V28.

KoHTposbHbIE BONPOCHI:
1. 3anummre bopmyIbl MPUOJIMIKEHHOTO muddepeHupoBaHus,
OCHOBaHHBIE HAa MHTEPIOIALMOHHON dopmyre Jlarpamxka.
2. Onwummure, KaK ocymiecTBisieTcs Tpadudeckoe qudpepeHnupoBaHue.

IIpakTnueckoe 3ansaTue Ne 12
Tema: «OmnpeneneHve Koau4ecTBa AJIEKTPOIHEPIHM, 3aTPAYCHHOW Ha TATY
[O€3/10B, B 3aBUCUMOCTH OT IUIaHA W NpOoduias MyTH MOCPEICTBOM METOIa
Dilinepa u petieHus! OOBIKHOBEHHBIX AU(PGEpEeHIINATBHBIX YPABHEHHID.

Heab: HayunTbes pemath qudepeHnnanbHble YPaBHCHHS, TIPUMEHSS METO.
Ditnepa.

OO0opynoBaHMe: UHCTPYKIIMOHHAS KapTa, KaJbKYJISTOP

ITopsiAoK BBINOJHEHUS 32JAHUM:
1. BpImoJgHUTE 3aJaHMS.
2. OTBETUTH HA KOHTPOJbHBIE BOIIPOCHI.
3. CphenaTh BBIBOJI.



3aganus

1. TIycte mocienoBaTedbHbIE 3HAYCHHUS (YHKIHH, SBJSIONICHCS peIlIeHHeM
sagaun  Komu s auddepenimanpioro ypaBuenus = (1, ) ¢
HavalbHBIMH yeitoBusMA (o) = o, = (, HaxomuTcs 1mo Meroay Diiepa

+1= + ( , ) . Haiitu 3HaueHue ; , KOTOpPOE OIPEICIACTCS

ypaBHeHHUEM '=-— 1pu =1, =4 cmarom =02

2. MarepuanpHasi Toyka ¢ mMaccod =1 T morpyxaercsi B XHUAKOCTb O€3
HA4aJIbHOM CKOpPOCTU. Cuhila CONPOTUBICHUS >KUAKOCTH MPONMOPLUHOHAIBHA
CKOPOCTH TIOTPYKEHUS Cc KO3(pPUIIMEHTOM MPOMOPIHOHANBHOCTH A=4.
Halitn 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU. BBIUMCINTH 3HAYEHUE CKOPOCTHU
4yepe3 2 MUHYTHI [T0CJE Hadaja [MOrpyKEHUs.

3. HaiiTn ypaBHEHHE NBUKECHHS TEJa U BBIYMCIUTD 3HAYEHNUE €TO CKOPOCTH YEPE3
8 C 1mocime Havyala JBWKEHMS, €CIHA €ro CKOpPOCTh NPONOPLHOHAJIbHA
MIPOMAECHHOMY IIYTH U TEJIO TPOXOauT 25 Mm3a S c,a 75 m3a 10 c.

KoHTposbHbIE BONIPOCHI:
1. B dem 3akiroyaercs yCOBEpUIEHCTBOBaHHBIN MeTo Ditiiepa-Komm?
2. Kakue Metonsl perieHust 1udPpepeHinanbHbIX YPaBHEHUM, KPOME METO/1a
Ditnepa u MoauduKkanuil Mmeroaa Junepa, CylecTByOT?

Kputepuu oneHkn:
— OIIEHKAa «3a4TEHO» BBICTABJIACTCS CTYNIEHTY, eclii BbIoiHeHO 70% u Goree
paboThI;
— OIICHKAa «HE 3a4TCHO» BBICTABJSICTCS CTYACHTY, €CIIM BBHITIOJHEHO MEHEe
70% paboTHI.



IlepeyeHb BONIPOCOB K 3a4eTy
no nucunivinie «IlpukiagHass MaTeMaTHKA»
Pazoen 1. /luneiinas anzeopa
1. Ompenenenne  KOMIUIGKCHOTO  yucna. ['paduueckoe  m3o0paxkeHHe
KOMIIJIEKCHBIX YHCEIL.
2. [lpaBuna BbINONHEHUA AapU(METUUYECKUX JAECUCTBUH C KOMIUIEKCHBIMU
guciaMu B anredbpandecko hopme (CliokeHne, yMHOKEHHE, ICTICHUE).
3. Tpuronomerpuueckas GopMa KOMIUIEKCHOI'O YHCIIA.
4. JlewcTtBus HaJl KOMILICKCHBIMUA 4K CIIaMHU, 3aJIJaHHBIMH B
TPUTOHOMETPHUUYECKOU (popme.
5. TlokazarenwsHas Gpopma komIIekcHOro yrcia. dopmyna Dimepa.
Pazoen 2. Ocnoevl OucKkpemHoii mamemamurku
6. MHoxecTBa. [lycToe MHOXECTBO, ITOJAMHOKECTBA HEKOTOPOI'O MHOKECTBA.
Oneparuu Ha i MHOXECTBAMH.
7. OTHOILIEHUS, UX BUIBI U CBOMCTBA. /[[narpamma Ounepa-Benna.
8. OcHOBHbIE MOHATHS Teopuu rpados: rpad, BepliMHA, pedpPO, CTENEHb
BEPIINHBIL.
9. Bunsl rpadoB: nonHbie U HenonHble. OpuUeHTHPOBaHHBIN rpad. CBsi3aHHBIC
rpadsol.
Pazoen 3. Mamemamuueckuii ananu3
10.ITousatue mpousBogHO. ['eomerpuyeckuit ©  (QU3MYECKUNA  CMBICT
IPOU3BOJHON (DYHKIIUU.
11.ITpaBuna u popmynsl quddepeHIpoBaHUS dIEMEHTAPHBIX QYHKITUH.
12.HeonpeneneHHbIl HHTETPAJl U €r0 CBOMCTBA.
13.0cHoBHBIE (QOpMyIBI UHTETpUpPOBaHUs. VHTErpupoBaHre MOJACTAHOBKON H
10 YaCTsIM.

14.OnpeneneHHplii MHTETPaNI U €r0 OCHOBHBIE CBOMCcTBA. @opmyna HeroTtoHa-

JleitOHuUIIA.
15. T'eoMeTpryeckue IPUIIOKEHHS OMPEICTICHHOT0 HHTErpaJa.
16. IToustue 0 nuddepeHaTbHOM ypaBHEHHH. [Topsimox

i pepeHInanTbHOrO YpaBHEHMUSL.



17.Andpdepennnanbible ypaBHEHUSI MEPBOTO IMOPSIKA C Pa3JEICHHBIMU U C
Pa3AEISIIOIMMHUCS IEPEMEHHBIMH.

18.JIuneiinble nuddepeHIManbHble YpaBHEHUS IEpPBOro mnopsjka. Meroa
bepuymm.

19.JIuneiinble OqHOPOAHBIE AU(depeHIInaIbHble YPABHEHUSI BTOPOrO MOpsiiKa
C TIOCTOSIHHBIMU KO3 PuIieHTamu.

20. IuddepennnanbHble ypaBHEHUS B YACTHBIX TPOU3BOTHBIX.

21.Yucnossle psnabl. HeoOXoauMblii M [OCTaTOYHbIE HPU3HAKU CXOAUMOCTH
psna.

22.Pa3noxkeHne MOABIHTETpabHON (GyHKIMU B psig. CTemeHHbIE PsIIbI
MakiopeHa.

Pa3zoen 4. Ocnoevt meopuu eposasmHocmeit U MamemMamuiecKol CmamucmuKku

23.[lonsTne xomMOMHaTOpHOM 3amaun. OCHOBHBIE MOHATHS KOMOMHATOPUKH:
(dakTopuai, nepecTaHOBKU, Pa3MEILIEHUS U COYETAHMUSL.

24.OCHOBHBIE TOHATUS TEOPUHU BEPOSTHOCTEH: COOBITHE, PABHOBO3MOXHBIE
COOBITHSI, COBMECTHBIE M HECOBMECTHBIE COOBITHS, JOCTOBEPHOE COOBITHE,
HEBO3MOXKHOE COOBITHE, TOJHAsi CHUCTEMa COOBITUH, MPOTHUBOIOJIOKHBIC
COOBITHSI.

25.0mnpeneneHue BEPOATHOCTH. Y CIIOBHASI BEPOSTHOCTD.

26.TeopeMbl CIOKEHUS W YMHOXKEHHsS BEPOSTHOCTEN. DOpMmysna ITOJHOU
BEPOSATHOCTH.

27.@opmyna bepnyin. CiydaiiHble BEJIMYMHBI, 3aKOHBI UX PaCIpPEACIICHUS U
YUCJIOBBIE XaPAKTEPUCTUKU. MaTeMaTHUECKOE OKUIAHUE U JUCTIEPCUSL.

Paszoen 5. Ocnosnbvie yucnennvie memoosl

28.1lonsiTE O YMCIEHHOM HWHTErpupoBaHuu. @DOpMyIbl  YUCIEHHOIO
WHTEIPUPOBAHUS: IIPAMOYTOJIBHUKOB, Tpaneunii. Popmyna CuMIicoHa.

29 Ilonarue o uyucineHHoM aud@epeHurpoBanud. DopMysbl YUCIEHHOTO
auddepeHIUpOBaHMsI, OCHOBAaHHBIE HA WHTEPIIOIAIMOHHBIX (OopMyIax
Hprorona.

30.IlonsATHE O YMCIEHHOM peuieHuu IudpepeHIralbHbIX ypaBHEHUH. Meroa



Diinepa s penieHus 0ObIKHOBEHHBIX AU (hepeHInanbHbIX YpaBHEHUH.
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Kpurepuu ouenku:

OHGHKa «S5» BBICTaBJIICTCA, CCIIN o6yqa}om1/1ﬁc;I:

IIOJIHO PAacKpbUl COJAEp)KaHHE Marepuasia B 00beMe, MPeayCMOTPEHHOM
IIPOrPaMMON TUCIIUIUIVHBI,

U3JIOKUJI MaTepuanl TPaMOTHBIM SA3BIKOM B OIPEIEICHHOW JIOTHYECKON
IIOCJIEA0BATEIIBHOCTH, TOYHO HCIOJB3Yysl MAaTeMaTHYECKYI0 TEPMHUHOJIOTHIO
Y CUMBOJIHKY;

IPAaBWIBHO BBIMIOJHUI PUCYHKH, 4YEPTEXH, IpadUKH, COMYTCTBYIOIINE
OTBETY;

IOKa3aJl  yYMEHWE  WUIIOCTPUPOBATH  TEOPETUYECKUE  ITOJIOKEHMS
KOHKPETHBIMU TPUMEpPaMH, IPUMEHATh HUX B HOBOM CHUTyalluu IIpHU
BBIIIOJTHEHUHU [TPAKTUYECKOIO 3aJaHNs;

IIPOJEMOHCTPUPOBAJI  YCBOEHUE PpAHEE M3YYEHHBIX COIYTCTBYFOLIUX
BOMPOCOB, C(POPMHUPOBAHHOCTh M YCTOMYMBOCTH HCHOJB3YEMBIX TMPH
0TpabOTKE YMEHUI U HaBBIKOB;

OTBEYAJI CAMOCTOSITENIbHO 0€3 HAaBOSIIMX BOMPOCOB. BO3MOXHBI OJ1HA-1BE
HETOYHOCTH IIPU OCBEIIEHUU BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIAJIKAX,

KOTOPLIC CTYACHT JICTKO HMCIIPABUI I10 3aMCYAHHUIO 9K3aMCHATOpPA.

Omenka «4» BbICTaBIIsAETCS 00YUYaIOUIEMYCs, €CJIM OH yJIOBIETBOPSIET B OCHOBHOM

TpC6OBaHHHM Ha OLICHKY «5», HO IIpU 9TOM UMCCT OAUH U3 HCIOCTATKOB:

B H3JIO0KCHHH  JOIIYIICHBI HEOOJIbIIINE HpO6€JIBI, HC HCKAa3HUBIIHNC
MAaTCMAaTUICCKOC COACPIKAHUC OTBCTA,
AOMMYIICHBI OAWMH-ABA HEA0OYCTA IIPH OCBCIICHHMU OCHOBHOI'O COACPIKAHUA
OTBCTA, UCIIPABJICHHLBIC I10 3aMCYAHHIO,
AOITYIICHBI ommnbOka wiaum OoJjiee ABYX HCAOYCTOB IIpU OCBCUICHUU
BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIaAKaX, JICTKO HCIPABJICHHBLIC IIO

3aMCYaHUIO.

OneHka «3» CTaBUTCSA B CICIYIOIINX CIydasiX:

HCTIOJIHO HWJIM HCIOCJIICAOBATCIIBHO PACKPBLITO COACPKAHHUC MATCpHad, HO



NOKa3aHO 00111ee MOHUMaHUE BOIIPOCaA;

UMEJNCh 3aTPYJHEHUS WM TOMYLIEHbl OIIMOKK B OINpPEICICHUH MOHATHUH,
WCIIOJIb30BaHUN MAaTEMATHYECKOM TEPMHMHOJIOTMH, YEPTEkKaX, BBIKIAJKAX,
VCIIPABJICHHBIE TTOCIIE HECKOJIBKAX HABOSAIINX BOIIPOCOB;

CTyJEHT HE CHPABWICA C NPUMECHEHUEM TEOPUM B HOBOM CHUTyalluu IPHU
BBIIIOJIHEHUNA  IPAKTHUYECKOTO  3aJaHMsi, HO  BBIIOJHWI  3aJaHHUs
00513aTE€ILHOTO YPOBHS CIOXKHOCTH 1O JaHHON TEME;

IIPU 3HAHUM TEOPETHYECKOTO MATEpHAJIa BBIABICHA HENOCTATOYHAS

C(bOpMHpOBaHHOCTB OCHOBHBIX YMCHI/II\/'I N HaBBIKOB.

OHGHKa «2» CTaBUTCS B CJIICAYIOIINX CIIydasaxX:

HE PAaCKPBITO OCHOBHOE COJIepKaHne Yy4eOHOTro MaTepurana;

oOHapyX€HO HE3HAHHWE WM HEMOHUMAaHHE CTYACHTOM OOJbIIeH WIH
HanboJiee BaKHOW YacTH yueOHOro MaTepuarna;

JONYIIEHbl OHIMOKM B OIpENeJeHUH TMOHATHI, MpU HCIOIb30BAaHUU
MaTeMaTHYECKON TEPMHUHOJIOTHH, B PUCYHKax, YepTekax WM rpadukax, B
BBIKJIaJIKaX, KOTOPBIE HE UCIIPABIECHbI II0CJIE€ HECKOJIBKUX HaBOIALIUX

BOTIPOCOB.
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