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®oHA  OUEHOYHBIX  CpeACTB  pa3pabotaH Ha  ocHOBe  DenepanbHOTO
roCyapCTBEHHOTO0 00pa30BaTENbHOTO CTaHJapTa CpelHero NpodeccHoHaIbHOTO
oOpazoBanus 1o crienuanbHOCTH 08.02.10 CTpouTenbCTBO KENE3HBIX A0POT, MYTh
u nyteBoe xo3sicTtBo (ba3oBas MOArOTOBKa cpeaHEro MpodecCHOHAIBHOTO
o0Opa3oBaHMsl ), IPOrpaMMBbl YUeOHOU TUCIUIUINHEL [Ipuxknaonas mamemamuxa



Conepxkanue

1. ITactopT (hoHIa OIIEHOYHBIX CPENICTB.
2. Pe3ynbrarhl ocBOCHUS Y4€OHON AUCITUTUIMHBI, TIOJIJICKAIINAE TTPOBEPKE.
3. O11eHKa OCBOCHUS YU€OHOM TUCIIUIUIMHBI:

3.1. ®opmbl U METOJTBI OLICHUBAHMUS.

3.2. KoauduxaTop OlIEHOUYHBIX CPEJICTB.

4. 3amaHus U1 OLICHKU OCBOCHUS TUCIUAIIINHEI.



IHacnopr ¢oHAa KOHTPOJILHO-OLEHOYHBIX CPEACTB

B pesynprate ocBoeHus y4uyeOHOW AUCUMIUIMHBI [lpukiadnas mamemamuxa
oOyyvaronuiicss nomkeH obnagath mnpeaycMorpeHHbiMM PI'OC mo crenuanbHOCTH
08.02.10 Cmpoumenvcmeo swceneznvix 0opoe, nyme u nymegoe xoszsicmeo (bazosuvlil
YposeHb nodeomosku 0nsa cneyuarvrocmu CII0) cneayronmuMi 3HaHUSIMU, YMEHUSMU,
KOTOpbIe GOPMUPYIOT PO ecCHOHANbHbIE KOMIIETEHIIMH, U OOIIMMU KOMIIETEHIUSIMHU,
a TakXKe JMYHOCTHBIMH pe3yJibTaTaMH, OCBaMBAa€MbIMHM B paMKax MPOTPaMMBbI
BOCIIUTAHUSL:

V1. [IpumensaTe mMaremMaruueckue MeTonabl TuddepeHInanTbHOT0 U UHTETPATBbHOTO
MCYUCIICHUS 17151 penieHus npodecCuoHalbHBIX 3a/a4;

V2. IlpumMeHATh OCHOBHBIE MOJIOKEHUS TEOPHHM BEPOATHOCTEM M MaTEMATHYECKOMN
CTaTUCTHUKHU B MPO(HECCUOHATBHOMN AEATEIbHOCTH;

¥Y3. Hcnonb3oBaTh MPUEMBI U METOABl MAaTEMAaTUYECKOTO CHHTE3a W aHalnu3a B
Pa3IMYHBIX TPO(PECCHOHATBEHBIX CUTYAITUSIX

31. OCHOBHBIE TOHATHUS U METOABI MATEMATUUECKU-JIOTUYECKOTO CUHTE3a U aHAJIN3a
JIOTUYECKUX YCTPOUCTB;

32. Crioco0bl pelieHust MPUKIATHBIX 3a/1a4 METO/I0M KOMITJIEKCHBIX YHCET;

OK Ol. BriOupaTth crnocoObl pemieHus 3agad NpopecCUOHAIBHOW AESTENbHOCTU
MPUMEHHUTENBHO K Pa3JIUYHBIM KOHTEKCTaM;

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAJIN3a U WHTEPIPETALNU
uHpopmanmu, W  UHPOPMAIMOHHBIE TEXHOJOTUM IS  BBIMOJHEHUS  3ajad
npodecCHOHaNbHOM NESITEIbHOCTH;

OK 03. IInanupoBaThb ¥ pealnM30BbIBATH COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEILCKYIO NEATeIHOCTh B MPOQECCHOHATLHON
chepe, UCTIOIBL30BATh 3HAHUS 110 (PUHAHCOBOM T'PAMOTHOCTH B Pa3JIMUHBIX JKM3HEHHBIX
CUTYaIUsX;

OK 04. DddexTnBHO B3aUMOICHCTBOBATh U Pa0OTaTh B KOJJICKTHBE U KOMaH/IC;

[1K 1.1. BeImoaHATE pa3inuyHbIe BUIbI T€0/IE3UUECKUX ChEMOK;

[1K 1.2. O6pabaTpiBaTh MaTepUAIIbI T€0I€3UUECKUX CHEMOK;



[IK 3.1. Ob6ecneunBaTh BBHINOJIHEHHE TPEOOBAHUII K OCHOBHBIM D3JEMEHTaM U
KOHCTPYKIMM 3EMJISTHOTO IIOJIOTHA, IEPEE30B, IMYTEBBIX M CUTHAJIBHBIX 3HAKOB,
BEPXHETO CTPOEHUS Iy TH,

[1IK 4.1. [InaaupoBaTh pabOTy CTPYKTYpHOTO MOMAPA3CICHUS MPU TEXHUUYECKOU
HKCIUTyaTaluK, 00CITYKUBAaHUU U PEMOHTE ITyTH, UCKYCCTBEHHBIX COOPYKEHUMH;

JIP 2. TlposiBistomMii aKTUBHYIO TPXKAAHCKYIO TO3UIMIO, JEMOHCTPUPYIOLINMA
PUBEP)KEHHOCTh MPUHIMIIAM YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH
aKTUBHBIM M YYaCTBYIOIIMM B CTYJIEHYECKOM U TEPPUTOPUAIIBHOM CaMOYIPABIICHUH, B
TOM YHCJIE€ Ha YCJIOBHSIX T0OpPOBOJIBYECTBA, MPOAYKTUBHO B3aMMOJICHCTBYIOIIUNA U
YYaCTBYIOIIMH B I€SITEILHOCTU OOLIECTBEHHBIX OpraHU3aluii;

JIP 4. IlposBasioomuii W JIEMOHCTPUPYIOIIUNM YBAXKEHUE K JIIOISIM TpYyHa,
OCO3HAIOLIMK LEHHOCTh COOCTBEHHOro Tpyaa. Crpemsmuiics K (OpMHUPOBAHUIO B
CETeBOM Cpele JMYHOCTHO U MNPOPECCHOHATBHOIO KOHCTPYKTHMBHOTO «LHU(PPOBOTO
caena.

JIP  23. TIlonyyeHue o0Oy4arolIMMHUCS  BO3MOXXHOCTH  CAMOPACKPBITHS U
caMopeaIM3aLys JINYHOCTH.

JIP 30. OcyiecTBIAIONIMI NOUCK M UCTOIb30BaHNE HHPOPMALIUU, HEOOXOAUMOM IS
9 (HEKTUBHOTO BBITIOJIHEHHS PA3JIMYHBIX 337a4, MPOGeCCHOHATBHOTO M JIMYHOCTHOTO

pa3BUTHSL.

dopMoii MPOMEKYTOUHOM aTTECTAIIMN 110 YUeOHON MUCIMIUIMHE SBIISICTCS DK3aMEH.



2. Pe3yibTaThl 0CBOEHUS YUeOHOI TMCHUITUHBI, O/JIeKalIUe POBEpPKe
2.1. B pesynbprare arTecTanud MO Y4YeOHOM IUCIUIUIMHE OCYIIECTBISETCS
KOMIUIEKCHasl IpOBEpKa CIEAYIOIUX YMEHMM U 3HaHWH, a TakXke JIWHAMUKa
o0nux, KOMIIETEHIUA W  JIMYHOCTHBIX

dbopmMupoBaHUS npo¢eCCUOHATBHBIX

PE3YIILTATOB B paMKax IIpOrpaMMbl BOCIIUTAHHA:

Pe3ysabTarnl 00y4eHUs1: yMeHUs,

IToxa3zaTen oneHKH

®opMa KOHTPOJIS U

3HAHMSA U 001IHe KOMIIEeTEHIINH pe3yJabTara OLlCHUBAHUS
V1. IlpumeHsaTs MaTeMaTHYECKUE Bblunciaenne  mpousBOIHOMN VYcrHblii onpoc,
MeTO bl MU (HEePeHIINATLHOTO U bynkuuu. ['eomeTpuyeckuii | NPAKTHYECKOE 3aHATHE,
WHTETPAILHOTO UCUUCIICHHUS [ u buznueckuit CMBICT TECTUPOBAHUE,
penteHus npodeccuoHAIBHBIX 3a/1ad. MPOU3BOIHOMN byHKIHH. MaTeMaTUYECKUI
[Ipunoxxenne nPOU3BOIHOU JUKTaHT,
byHKIIUN K pELIEHUIO | CaMOCTOsATENbHas paboTa

pa3IMYHBIX 3a7a4;
WNurterpupoBanue (GyHKIUI.
OnpeneneHHblid  MHTErpal.
®opmynna Herorona-
JletiOHuLA. [Tpunoxenne
ONPEACIICHHOTO MHTErpaia K
pELICHUIO Pa3JIMYHbBIX
MPUKJIAIHBIX 3a7a4.

V2. IIpuMeHATh OCHOBHBIE
MOJIOKEHUSI TEOPUH BEPOSTHOCTEH 1
MaTeMaTU4YeCKOW CTaTUCTUKH B

PO EeCCHOHAIBHON JESTEIHHOCTH.

IIpumeHeHue
KOMOMHATOPUKY MpU
peleHnn
npo¢eCCHOHANIBHBIX 3a]1a4;
[Ipumenenue TEOpUHU
BEPOATHOCTEN NIPU PELICHUU
npoeccHOHaAbHBIX 3a]au.

YeTHBI onpoc,
IIPAKTUYECKOE 3aHATHE,
caMmocTosiTeNbHas paboTa

V3. Hcnons3oBaTh HpHEMBI U
METO/Ibl MATEMaTU4YECKOTO CUHTE3a U
aHaM3a B pa3INYHBIX
po(hecCHOHANIBHBIX CUTYaIUsX.

[IpumeHeHne OOBIKHOBEHHBIX
nuddepeHIaTbHbIX
YPaBHEHUW TpH PpELICHUU
npogeccCHOHANBHBIX 3a/1a4;
[Ipumenenne
nuddepeHITnaTbHBIX
ypaBHEHMH B  YaCTHBIX
MPOU3BO/IHBIX TPH PEIICHUN
npoeCcCHOHATBHBIX 33au.

YeTHBI onpoc,
MIPaKTUYECKOE 3aHATHE,
TECTUPOBAHUE,
MaTEeMaTU4eCKUI
JMKTAaHT,
camocTosITeNbHas paboTa

31. OCHOBHBIE TOHATHUS W METOIBI
MaTeMaTUUYECKHU-JTOTHYSCKOT0
CHMHTE3a W aHalM3a JOTHYCCKUX
YCTPOMCTB

Meronuky pacuera c
MIPUMEHEHUEM KOMIUIEKCHBIX
YHCElT;

OCHOBHbBIE TOHSTHUS TEOPUU
MHOKECTB U T€OpUU TpadoB;
[Ipumenenne TEOpUHU
MHOXECTB U Teopuu rpadon
IpU PELICHUH MPUKIIAJIHBIX
3azady;
Knaccudpukanus
paspbIBa;

TOYCK

VYerHbI onpoc,
[IPAKTUYECKOE 3aHATHE,
TECTUPOBAHUE,
MaTEeMaTUYECKUI
JTVKTAHT,
caMmocTosiTeNbHas paboTa




— bBeckoneuno MaJiple u

OECKOHEYHO OOJIBIINE BEIH-
YUWHBL,

—  @opmyIHpoBKa paBuII

muddepeHpoBaHus u
MEPEUNCIICHHE TPOU3BOTHBIX
OCHOBHBIX  3JIEMEHTapHBIX

GbyHKIH;

— Ilepeuncrnenne  TaOIUYHBIX

HUHTETpaIoB;

— @opMyIUpOBKa I'€OMETPHUHU-

4ecKoro W (PU3UYECKOro
CMBICTIa IPOU3BOIHOI;

— Bumer  nuddepeHnmanibHBIX

YpaBHEHUH;

- HpI/IJ'IO)KeHI/Ie OIIpCACIICHHO-

ro MHTErpajia K BHIYUCICHUIO
wiom@aae MiIocKux Guryp,
o0BEMOB  Te€d  BpalleHUs,
MIyTH, IPOUAEHHOTO TOYKOM;

— Omnucanne  MPOIECCOB B

€CTeCTBO3HAHUU M TEXHUKE C
nomoItpio  auddepeHnmrab-
HBIX YPaBHEHUN;

— OCHOBHBIC TIOHATHS KOMOH-

HATOPUKHU, TEOPUH BEPOST-
HOCTE ¥ MaTEMaTHYECKOH
CTaTUCTUKH;

— IIpumeHeHue Teopun BEpOAT-

HOCTEH K PELICHUIO
npoeCCHOHATIBHBIX 33au.

32. CnocoObl penieHus NpUKIaaHbIX
3aJa4 = METOJIOM  KOMIIJIEKCHBIX
YHCelL.

— JleiicTBuUsL HAJ ~ KOMII-
JEKCHBIMA YHCIIAMH 3a7aH-
HbIMH B TPUTOHOMETpHYEC-
KoH ¢opme;

— IlpencraBienne ¢ 1o-
MOILBIO KOMILJIEKCHBIX YHCET
B TEOPETUYECKON 3JIEKTPO-
TEXHUKE, HaNpsKEHUs, TO-
KOB, CONPOTHUBIICHUS, 3aIACh
3akoHOB Oma, Kupxroga.

— CaMoaHanu3 M KOpPpEK-
IUsl pe3yJabTaToOB COOCTBEH-
HOU JIeSITEIBHOCTH.

VYerHbI onpoc,
[IPAaKTUYECKOE 3aHATHE,
TECTUPOBAHUE,
caMmocTosiTeNbHas paboTa

OK 01. BeiOupath  crocoObl
perreHnst 3a1a4 MpopecCHOHANTBHOM
JIeATeNIb-HOCTH  MPUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM.

YMeHue MposBIATE CaMOCTOS-
TEIBHOCTh TIPU  BBIMOJHCHUN
MOCTABIIEHHBIX 3aJau M Ienei
MpaKTUYECKUX paboT, O0ObeK-
TUBHO OIICHUBATh 3(PPEKTUB-
HOCTb U KayecTBO CIOCOOOB U
METOJIOB VX BBITIOJTHEHHSI

YeTHBI onpoc,
MPaKTUYECKOE 3aHsTHE,
TECTUPOBAHUE,
caMoCTosATeNbHas paboTa




OK 02. Vcons30BaTh COBPEMEHHBIE
cpeacTBa  IOMCKA, aHalIM3a U
UHTEpIpeTaluu  uHboOpMaALUH, U
WH(OPMAIIMOHHBIE TEXHOJOTHH ISt
BBITMIOJTHEHHS 3a]]a4 MPOQPeCcCCHOHANb-
HOU JI€ATEIIbHOCTH

Bri6op 1 mpuMeHeHne MeTOJI0B
u croco0oB pereHus
po(heCcCHOHANBHBIX 3a/1a4

VYcrHblii onpoc,
caMmocTosiTeNbHast padora,
NPaKTHYECKOE 3aHSATHE

OK 03. [InanupoBaTh U peaTn30BbI-
BaTh COOCTBEHHOE MPOQPECCHOHATb-
HOC W JIMYHOCTHOE  pa3BUTHE,
OPEIIPUHAMATEIILCKYIO  JIeATENb-
HOCTh B TIpodeccHoHaIbHOU cdepe,
UCIIOJIb30BaTh 3HAHUSA 1o
(uHAHCOBOM IPaMOTHOCTH B
Pa3ITUYHBIX KU3HEHHBIX CHTYAITUSIX

CrocoOHOCTE OCYILECTBIISATh
IECUCTBUS Ha OCHOBE
WHCTPYKIIMA B  CTaHIAApPTHBIX
CI/ITyaHI/IHX nu HpI/IHI/IMaTB
peuieHuss B HECTaHJIAPTHBIX
CI/ITyaHI/IHX

VYcrHblii onpoc,
caMmocTosiTeNbHast padora,
MPaKTHYECKOE 3aHSATHE

OK 04. DddexTuBHO B3auMomaencT-
BOBaTh M padoOTaTh B KOJUICKTUBE U

DddexkTrnBHOE B3aMMOICHCTBHE
u pabora B KOJUICKTUBE U

Pa6ora B rpymnmnax,
YCTHBIA OIIPOC

KOMaHJE. KOMaHze
I[IK 1.1. Beimonuars pasnuuHble | Brinonnenue MIPAKTUYCCKUX YcerHbI onpoc,
BUJIbI T€OJE3NYECKUX CHEMOK. pador. caMmocTosiTeNbHast padoTa,

B cootBerctBUH C
BBITIOJTHEHUS paOOTHI:
paboTa BBITIOJIHEHA;
paboTa BBINOJIHEHA, HO C

YPOBHEM

MMPAKTUYCCKOC 3aHATHC

omuOKaMu;

pa0oTa He BHINOIHEHA.
IIK 1.2. O6pabatbiBaTh MaTepuaibl | Beimonnenue MIPAKTUYECKHUX VYerHbI onpoc,
re0JE3NYECKUX CHEMOK. pa0or. caMmocTosiTeNbHast padora,

B cootBerctBUE C
BBITIOJTHEHUS paOOTHI:
paboTa BBITIOIHEHA;
paboTa BBIMOIHEHA, HO C

YPOBHEM

MPAKTUYCCKOC 3aHATHC

omuOKaMu;

paboTa He BBIIOJIHEHA.
1K 3.1. ObecnieunBaTh BbIlOJIHEHNE | BhinonHenue MIPAKTHYECKHUX VYerHbI onpoc,
TpeOOBaHUI K OCHOBHBIM 3JIEMEHTaM | palorT. caMmocTosiTeNbHast padora,

Y KOHCTPYKIMH 3€MJITHOTO ITOJIOTHA,
[IEepEeE310B, IIYTEBBIX U CUTHAJIBHBIX
3HAKOB, BEPXHETO CTPOEHUS ITyTH.

B coorBerctBHM C
BBITOJIHEHUS pabOThI:
paboTa BBIMOJIHEHA;
paboTa BBINOJNIHEHA, HO C

YPOBHEM

MPAKTUYCCKOC 3aHATHC

OImMOKaMHu;

paboTa He BBIIOJIHEHA.
I[IK 4.1. [IlnanupoBats paboty | Brimonnenue MIPAKTUYECKUX VYerHbI onpoc,
CTPYKTYPHOTO TMOJpa3fiejieHus mpu | pador. caMmocTosiTeNbHast padora,
TEXHUYECKON JKCIUTyaTaluy, | B COOTBETCTBMM C ypOBHEM | MpPaKTHYECKOE 3aHATHE

OOCIIy’)KUBaHUM U PEMOHTE IIyTH,
HCKYCCTBEHHBIX COOPYKEHHUM.

BBINOJIHEHUS pabOThI:
paboTa BBIMOJIHEHA;
paboTa BBINOJNIHEHA, HO C
OIMOKaMH;
paboTa He BHIIOJIHEHA.

JIP 2. TlposBiSIOIUIA AKTUBHYIO
TPKJIAHCKYIO TO3UIUIO, JI€MOHCT-
PUPYIOMIMI MPUBEPKEHHOCTh MPUH-

— T'oTOBHOCTE K OOILIEHUIO U
B3aMOJEUCTBHUIO C JIIOAbMU
caMoro pa3HoOro craryca,

Habmroneune u
9KCIIEPTHAS OI[CHKA
BBITIOJIHEHUS




[UIIaM YEeCTHOCTH, TMOPSIOYHOCTH,
OTKPBITOCTH, SKOHOMHYECKH
AKTUBHBIM M  y4acTBYIOIIUA B
CTYJICHYECKOM U TEPPUTOPHUATIHLHOM
CaMOYIpaBJICHUH, B TOM YHCIIE Ha
YCIIOBUSAX JTOOPOBOIBYECTBA, IPO-
JYKTUBHO B3aUMOJCHCTBYIOIIUNA U
YY4aCTBYIOIIMH B JIEATEIILHOCTHU
0OIIIECTBEHHBIX OpraHU3AIIHH

STHUYECKOMH, PETUTHO3HOU
MPUHAICKHOCTH U B MHOTO-
00pa3HBIX 0OCTOATENHCTBAX;
c(OPMHPOBAHHOCTH TPaXKAAHC-
KOH IO3UIINY;

MPOSIBIICHUE MHUPOBO33pEHYEC-
KHX YCTaHOBOK Ha T'OTOBHOCTB
MOJIOJBIX JIIO/IEH K paboTe Ha
osraro OredecTBa;
JIEMOHCTpAIHsI HABBIKOB COITH-
aJILHOI0 MMUKA

IMPAKTUYCCKUX U
CaMOCTOATCIIbHBIX pa60T

JIP 4. IlposiBasitomivuii U JEMOHCT-
PUPYIOIIMI  yBaXEHHE K JIHOISIM
TpyAa, OCO3HAKOIIMKA  IEHHOCTH
coOctBeHHOro Tpyaa. Ctpemsuuiics
K (hOpMUPOBAHHIO B CETEBOW cpene
JUYHOCTHO U MPOQecCHOHATBHOTO
KOHCTPYKTHUBHOTO «uudpoBoro
ciena»

[TonoxurenpHass TUHAMUKA B
OpraHu3al  COOCTBEHHOM
y4eOHOUW JEATSIBHOCTH  TI0
pe3ynbraTtam CaMOOIECHKH,
caMoaHaJIn3a U KOPPEKIUHU €
PE3yIbTaTOB;

JEMOHCTpAlMsl HHTEpeca K
Oynayuieit nmpodeccuu;
MIPOSIBIICHUE MHPOBO33pEH-
YEeCKUX YCTaHOBOK Ha
TOTOBHOCTB K padoTe;
COOJIIOICHUE ITUYECKUX HOPM
oOllleHUsT TpU B3aUMOJECHCT-

BUU c oOyJaronumucs,
MIpeToaBaTeIIIMU;
KOHCTPYKTHUBHOE B3aMMO-
IEWCTBUE B yaeOHOM
KOJIEKTHUBE;

JIEMOHCTPAIIHS HaBLIKOB
MEXIUYHOCTHOI'O  JIEJIOBOTO
00IIIEHHS;

WCIOJIb30BaHNEe HH(OPMAIIHH-
OHHO-KOMMYHHKAITUOHHBIX
TEXHOJIOTHIA;

TOTOBHOCTh K OOIICHHUIO H
B3aUMOJICHCTBUIO B CETEBOM

cpene;
IIPOSIBJICHUE YMEHUHI 51
HAaBBIKOB II0JIb30BaHUs

KOMITBIOTEPHOM TEXHUKOU

Hab6mronenue u
9KCIEPTHAsK OIIEHKA
BBITIOJTHCHU A
PaKTHYECKHUX U
CaMOCTOSTEIILHBIX pabOT

JIP 23. Tlony4yenue oOydaroUMUCs
BO3MOXXHOCTH  CaMOPAacKpBITHS U
camopeanu3anus TMYHOCTH.

OrneHka COOCTBEHHOTO TPOJ-
BIDKEHUS, JIMYHOCTHOTO pa3-
BUTHS,

y4acTHE B UCCIIEIOBATENbCKON
U IPOEKTHOM paboTe;

y4acTue B KOHKYpCax,
OJIUMITHAIAX, BUKTOPHUHAX II0
JTUCHUILINHE

Habmroneune u
SKCIIEPTHAS OI[CHKA
BBITIOJTHCHU A
MPAKTUYECKUX U
CaMOCTOSITENILHBIX PaboT

JIP 30. OcyiecTBasONMi MTOUCK U
UCIOJIb30BaHuE WH(pOpMaIUU, HE00-
XOIUMON IS s dexTuBHOrO

[IposiBieHne KyabTyphI TIO-
TpebaeHus nHpOpMAaIIHH;

YMEHHsI OpPHEHTHPOBATHCS B

Habmroneune u
9KCIIEPTHAS OI[CHKA
BBITIOJTHEHUS




BBIMIOJIHEHUSI  PA3IMYHBIX  3ajad,
po(hecCHOHATLHOTO U JIMYHOCTHOTO
pa3BHUTHSL.

WH(POPMAITMOHHOM MPOCT-
paHCTBE;

— HaBBIKOB O0TOOpa M KpUTH-
YecKoro axanmsa wuHpopma-
ITUH

IMPAKTUYCCKUX U
CaMOCTOATCIIbHBIX pa60T




3. OueHka ocBOeHHs Y4eOHOH AUCUMIIMHBI:

3.1. ®opMbI U METOABI KOHTPOJIS.

[IpeamMeTOM OLIEHKM CIIy>)KaT yMeHuss M 3HaHus, npenycmorpeHHsle PI'OC mo
nucuMIuiuee /Ipuxknaounas mamemamuka, HalpaBieHHbIE HA (OPMUPOBAHUE OOLIUX U
npo(eCCUOHATIBHBIX KOMIIETEHIMI, a TaKK€ JIMYHOCTHBIX pPE3yJIbTaTOB B paMKax
IIPOrpaMMBbl BOCIIUTAHHUS.



KoHTpoJIb 1 O1leHKa 0CBOEHMS Y4eOHOM TUCUMILJIMHBI 110 TeMaM (pa3aesiam)

@opMbI U MeTO/IbI KOHTPOJIsI

Texkyuuii KOHTPOJIb

Py0e:xHblIii KOHTPOJIb

IIpomeskyTouHas arTecTaums

daement Y1 DopMbI IIpoBepsiemble DopMbl IIpoBepsiemble ®opma IIpoBepsiemble
KOHTPOJIA OK,IIK, Y, 3, JIP KOHTPOJIS OK,IIK, Y, 3, JIP KOHTPOJIA OK,IIK, Y, 3, JIP
Beejemue Cp OK 01-04, JIP 2,
JIP 30
YO, CP, 113 Y 1,31,0K02, C) Y 1,31,0K02,
OK 03, OK 04, OK 03, OK 04,
Pasznen 1. Jluneiinas an- OK 08, IIK 2.2, OK 08, IIK 2.2,
rebpa IIK 2.3, [IK 3.1, K 2.3, I[IK 3.1,
I1K 3.2, JIP 2, JIP I1K 3.2, JIP 2, JIP
23, JIP 30 23, JIP 30
C) V1,V2,V 4,31,
Pa3ngen 2. OCHOBBI JUCK- 32, OK 04, [1K4.1,
PETHOW MaTEMaTUKU JIP 2, JIP 4, JIP23,
JIP 30
YO, CP, 113 V1,¥2,V 4,31,
Tema 2.1. Teopus mHoO- 32, OK 04, [1K4.1,
JKECTB JIP 2, JIP 4, JIP23,
JIP 30
C) VY1, 31,32,0K 01,

Pasznea 3. Maremaruuec-
KHUU aHaInu3

OK 03, OK 04,
MK 4.1, JIP 2,
JIP4, JIP 23, JIP30

Tema 3.1. Jluddepen-

YO,CP, M, T | VI,31,32, 0K 04,

[HaJbHOE M HWHTErpalb- JIP 2, JIP 23,

HO€E MCUYHCIIEHUE JIP30

Tema 3.2. OOBIKHOBEH- YO, CP, 113 V1,V¥2, 31, 32,

Hble TuddepeHInaTbHbIe OK 01, JIP 2, JIP4,
JIP 23, JIP 30

YpaBHEHUs




Tema 3.3. luddepeniu- YO, CP V1,31, 32, OK 01,
albHBIC YpPaBHEHHUS B IIK 4.1, JIP 23,
YaCTHBIX ITPOU3BOIHBIX JIP30
VO, CP, 113, T V1,31, 32, OK 02, KP Ne 1 V1,31, 32, OK 01,
Tema 3.4. Pssi OK 03, 1K 4.1, OK 03, OK 04,
JIP 4, JIP23, JIP30 K 4.1, JIP 2,
JIP4, JIP 23, JIP30
Pa3znea 4. OcHOBEBI Te€O- V1,31, 33, OK 01,
pUM  BEpOSITHOCTEH U OK 02, OK 03,
MaTEeMaTHU4YeCKOM CTaTHC- IIK 3.1, 11K 4.1,
THKU JIP4, JIP23, JIP30
VO, CM, II3 V1,31, 33, OK 01,
Tema 4.1. Teopus Bepo- OK 02, OK 03,
SITHOCTEH IIK 3.1, 11K 4.1,
JIP4, JIP23, JIP30
V2,32, 0K 01,
Pasnen 5. OcHOBHBIE OK 02, OK 03,
YUCJICHHBIC METO/IbI OK 04, ITK 3.1,
I[IK 4.1, JIP2, JIP4,
JIP23, JIP30
VO, CM, II3 V2,32,0K 01,
Tema 5.1. Ywuciaennoe OK 03, TIK 4.1,
muddepeHpoBaHue JIP2, JIP4, JIP23,
JIP30
Tema 5.2. UYwucieHHoe VO, CM, II3 V2,32, OK 02,
peleHne 0ObIKHOBEHHBIX OK 04, K 3.1,
JIP2, JIP4, JIP23,
,Z[I/I(I)(I)epeHvLII/IaJIBHBIX TP 30
ypaBHEHUH
YO Vv2,32,0K 02,

Tema 5.3. YucienHoe
HHTETpUPOBAHUE

OK 04, JIP2, JIP4,
JIP 23, JIP 30




Koanguxkarop oueHOYHBIX CPeCTB

OYHKIIMOHAIBHBIA IPU3HAK
OLICHOYHOTO CpeJICTBa (TUIT
KOHTPOJILHOTO 33J1aHus)

Ko onenounoro cpeacrtsa

Y CTHBIN OnIpocC YO
BX01HOM KOHTPOJIB BK
ITpaktrueckoe 3ansatue No n I13 Ne n
Kontponbnas pabora Ne n KP No n
TectupoBanue T
MarteMaTH4eCKUM JUKTAHT \Y 0|
3anmanus 15 caMocToATeNnbHOM padoTel | CP

- pedepar;

- IOKJIAJI;

- cooO1IeHue;

- OCCE.
PasHoypoBHeBble 3amaun u 3aganus | P33
(pacuétHble, rpaduyecKue)
Pabouas terpans PT
IIpoekr I1
JlenoBas urpa AN
Keric-3amaua K3
3a4éT 3
JuddepenumpoBaHHblii 3a4€T 3
DK3aMeH 6]




JIucer corsiacoBanus
JonosHeHust u u3mMeHeHus K komruiekty @OC Ha yueOHbIN o

JononHenuss 1 u3mMeHeHus: k kommiekty @OC Ha y4eOHBIA TOJI O
JTVCLHUATUINHE

B xommnekT @OC BHECEHBI CAEAYIONIUE U3MEHEHHUS:

Jononnenuss u u3meHeHus: B kommiekte POC obOcyxaenbl Ha 3acenanun LK

« » 20 r. (mpotokon No ).
[Tpencenarens LIK / /




3aIlaHI/IH AJIF OII€EHKHU OCBOCHHUA NTUCHUIIJINHBI

Tembl coo0OIeHUN

1. IlpuknagHOE U TEOPETUYECKOE HAIIPABJICHHUE B Pa3BUTUM MAaTEMATUKH.

2. Touxu 3peHus Ha TPUKIAJAHYIO MATEMAaTHKY.

3. I'padpml. Pemenne npakTHyecKux 3ajad ¢ UCTOIb30BaHUEM IpadoB.

Kpurepuu onenkm:

OLICHKA «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIH COJepKaHue paboThI
MOJIHOCTBIO  COOTBETCTBYET TeM€; (PaKTUYeCKHe OIIMOKHM OTCYTCTBYIOT;
COJIep’)KaHue M3JI0KEHHOTO I0CIIEI0BaTeNIbHO; paboTa OTJIMYaeTcss OOraTCcTBOM
CJIOBapsi, TOYHOCTHIO CIIOBOYNOTPEOICHUS; AOCTUTHYTO CMBICIOBOE €IWHCTBO
TEKCTa, WJUIIOCTPAILMA, JOMOJHUTENIBHOrO Marepuaia. B pabore momymieH 1
HEJI0UeT B cojiepkaHuu; 1-2 peueBbIX HeloveTa; | rpaMmmaTiHdecKas ommoKa;
OIICHKa «XOpOIIOY, €CIIA COoAepKaHne paboThl B OCHOBHOM COOTBETCTBYET TEME
(MMeroTCS HE3HAYUTENNbHBIE OTKJIOHEHUS OT TEMbl); HMEIOTCS €IUHUYHBIC
(dakTHYeCKue  HETOYHOCTH;  HWMEIOTCS  HE3HAUMTEIbHBIE  HAPYIICHUS
MOCJICIOBATEIPHOCTY B W3JIOKEHUM  MBICIEH;  UMEIOTCS  OTJCJIbHbBIC
HEMPUHITMITHAIbHBIC OMMOKKU B oopMieHU padoThl. B pabote momyckaercs He
Oonee 2-X HETOYETOB B COJIEpPKaHMHM, He OoJiee 3-4 peueBbIX HEIOYETOB, HE OoJiee
2-X TPaMMaTUYECKUX OIINOOK;

OIICHKA «YIOBIIETBOPUTEIHHO», €CIHM B pPabOTe MAOMYIIEHHI CYyIIECTBEHHBIC
OTKJIOHEHHsI OT TeMbI; paboTa IOCTOBEpHa B TJIABHOM, HO B HEW HUMEIOTCS
OTJICTIbHBIC HAPYIIICHUS MOCIIEI0BATEILHOCTH U3JIOKEHHS; 0hOopMIIeHHE PadOThI
HE aKKypaTHO€, €CTh TMPETeH3WH K COONIOJEHUI0O HOPM H  TPaBHI
oubmmorpaduueckoro U WLTIOCTpaTuBHOTO oopmiieHus. B pabore momyckaercs
He Oornee 4-X HEAOYETOB B COACpXKAaHUHM, S5 pEUYEBBIX HEA0YeToB, 4
rpaMMaTHYECKUX OLINOKHU;

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

AO0IMyII€HO MHOTO (I)aKTI/I‘IGCKI/IX OHII/I6OK; HapymieHa I10CJI€A0BaTCIbHOCTD



M3JI0’KEHUS BO BCEX YACTSIX pabOThI; OTCYTCTBYET CBSI3b MEXKIY HUMHU; paboTa HE
COOTBETCTBYET ILIaHy; KpaiiHe OeIeH CII0OBapb; HApYyLICHO CTHJIEBOE €IMHCTBO
TEKCTa; OTMEUEHBl CEPbE3HbIE MPETEH3MH K KauecTBY O(OpMIICHUS padOTHI.

Jlony1iiieHo 10 7 pe4YeBbIX U 10 7 TpaMMaTHYECKUX OITUOKH.



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

Marematudeckuit fukTanT Ne 1 o Teme: «IIpousBoaHast GyHKITMN

— IIpoun3BogHas YaCTHOTO

— Tpoussoauast muHeiiHo# dyrkimn Y = KX+D
— Tpoussogras Y = X"

— Ilpoussoagnas Y =C

— IIpoussoguas y = x°+3x°

Kpurepuu onenkmu:

OIICHKA «OTJIMYHO» BBICTABIISIETCS CTYJICHTY 3a MSATh MPaBHIHHO

HAIMCaHHBIX (POpMYIT;

— OIIEHKa «XOpOIIO» BBICTABISIETCS CTYACHTY 3a YEThIpE MPABUIBHO
HaMUCaHHBIX opMyT;

— OIIEHKA «YyJIOBJIETBOPUTEIHHO)» BBICTABIISIETCS CTYJIEHTY 3a TPU MPABUIBHO
HaMMUCAaHHBIX (POPMYIIHI;

— OIIEHKAa «HEYJOBJIETBOPUTEIHHO» BBICTABIISIETCA CTYAEHTY 3a MEHEE Tpex

HaMUCaHHBIX PopMyI.

Marematudeckuit tukTanT Ne 2 o teme: «HeonpeaeneHHbIN HHTErpa»

1. _[x“dx;

2. 'cosxdx;

3 [e'dx
¢ dx

4. | ——==;
Y Cos” X

5. | dX;

6. .‘{/;dx;




1. jcos?xdx;

x% -1
dx.
8. -[ X+1

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

(opmyu;

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

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

— OICEHKa ((HCYI[OBHCTBOPI/ITCHBHO» BBICTABJIACTCS CTyI[@HTy 34 MCHCEC 4-X

HAIMCaHHBIX (POPMYIL



KoMILIeKT TeCTOBBIX 3aJJaHUH
Pazoen 3. Mamemamuueckuit anaius
Tema 3.1. /lucpgpepenyuanvnoe u unmezpanvnoe ucuucienue

Tema 3.4. Paowt

2
1. 3naueHue npenena Limw PaBHO:

o 4—3x+x2

YV VYV

> =2

2. 3HaueHwHe npejena Limw

paBHO:
x—-2 4 — x

» 1
4
1

4
> 0
» o
3. IIpousBogHas GyHKUUH Y =X  -€" HMeeT BUJ;
> y'=2x-e" +x-¢€
> y=2x-e
> y'=2x-e" —-x"-¢'
> Yy =2x+e"
4. TlpowsBomHas PyHKIIUU Y =Sin8X UMeeT BUI:
> y'=8cos8x
» y'=8sin 8x
> y'=-8cos8x
>y =cos8x
5. Bropas npousBognas y"(x) GyHKIHH y = x> —3x +1 UMeeT BU:
> y'(x)=3
> y'(x)=2
> V'(x)=0
> y'(x)=1

. Yr710B0# K03(hHUIMEHT KacaTenbHOM k rpaduky GyHkumn ¥y =x" +2x—4 B

»

Touke X, =—1 pasen:
> -3



> 0
> 2
> -4
7. MHOXeCTBO BCEX epBOOOPa3HbIX PYHKIUK V = 2X HMeeT BUJL
> 2
> x°
> 2x’ +c
> x'+c

2
3
8. OrmpeaeneHHbI HHTETPAT I4x dx paBeH
1

> 17
> 16
» 15
»> 36
9. Ilnomans KpUBOIMHEIHOM Tpanenuu D onpenenseTcss HHTerpajioM
4
[(4—x*)dx
Y > 0
2
J.(4 —x3)dx

> 2
;z\ , ) i(4—x2)dx

[-2 i \2 '2[(4—x2)dx

>

10.B pe3ynbTaTe MoaCTaHOBKU ¢ =3x + 2 WHTETpall j
dt
> [SL
17
Lpdt
37 Ve
dt
> 3|—=
1%
dx
> [4X
1%
11. Jlupdepennuansuoe ypapHeHue cosydx —x°dy=0 B pe3yabTaTe pasaencHus
IIEPEMEHHBIX CBOJIUTCS K YPABHEHHIO

MPUBOJIUTCS K BUILY

dx
V3x+2

>

dx _ dy
x cos’y
> cos;:dx:dy

X



dx dy
x> cos’y
> cos ydx = x’dy

12.B pesyibrare moACTaHOBKU Y = u(X) - v(x) ypaBHeHHE y' — —=e€" IPUMET BHU]

= =<

v
> uv+u(y' —--—)=e"
x

uy
> u'+v-—=e
x

X

%
> uv—u(v'+-)=e"
x

uv
> uv+—=e¢e
X

X

Pazoen 1. luneininasa anzeopa

Tecm no meme «Komnnekcuvie uucaa»

1. CxonbKo (popM 3amucu UMEET KOMIUIEKCHOE Ynco (K. 4.)?
a)l
0)2
B) 3
r)4
2. YUrto mpenacrapiseT co00i yucio 1?7
a) YMCJI0, KBAAPATHBIN KOPEHb U3 KOTOPOTO paBeH -1
0) umucio, KBaapaT KOTOPOTO paBeH -1
B) YMCJIO, KBaJIpaTHBII KOPEHb U3 KOTOPOTo paBeH 1
I') YUCJO, KBaApaT KOTOPOro paseH |
3. ®opmyny MyaBpa MOKHO IPUMEHSTh, €CIIU K. Y. 3aMUCAHO:
a) B IOKa3aTeabHOU hopme
0) HarsiiHOM (hopme
B) TPUTOHOMETPUYECKOH (hopme
r) anredpandeckoin popme

4. ®opmyny Ditnepa MOKHO IPUMEHSATD, ECIIH K. Y. 3aIIHCAHO:



a) B IOKa3aTeabHOU Gopme
0) HarysITHOM (hopme
B) TPUTOHOMETPUUYECKOU hopme
r) anrebpandeckoit hopme
5. Kak Ha KOOpJIMHATHOH MIIOCKOCTH U300paxaercs K. 4.7
a) B BHJIE OTpe3Ka
0) TOYKOU WK PanyC-BEKTOPOM
B) IJIOCKOM T€OMETPUIECKON (DUTYPOit
) B BUJIE Kpyra

6. BoiOepuTe U3 NpeyioKEHHbBIX YUCET YACTO MHUMOE:

a)z=5-3i

0)z=75i

B)Z =32

r)z=0

7. Beraucnute cymmy uncen 23 =7 +2iuz, =3 + 7i:

a) 10 + 9i

0) 4- 5i

B) 10 — 5i

r)4 + 51

8. Kak BeIrIsiquT TpUuroHoMmerpuyeckas Gopma uucia z =3 + 41?
a) 3TO paguyc-BEKTOP
0) z=5(0,6 + 0,81)
B) Z = 3-4i
T') 9TO TOYKA HAa KOOPJIMHATHOM TIOCKOCTH
9. B kakoe MHOXECTBO BXOIAT uncia 5; 3 - 6i; 2, 7; 2i?
a) IeWCTBUTEIILHBIC YHCIIa
0) pallMOHAJIBHBIC YHCTIa
B) KOMIUJIEKCHBIE YHCTia
T') UppAIIMOHAIILHBIE YHCIIa

10. KTo BBEJ HAa3BaHUE «KMHUMBIE YHCIIay?



a) Jlexapt
0) Apran
B) Diinep
r) Kapnan

Pa3gen 3. MaremMmaTH4ecKUd aHAIN3

Tema 3.2. O0bIkHOBeHHBbIE MU PepeHIHATIBbHBIC YPABHEHUS

1) [Ipumeps! qud depeHurnanbHbIX ypaBHEHUI:

a)2y—x=1
o)y =3x

B) 3dy = 2xdx
r) 3y" = 5x2

2) Bun nuddepennmansaoro ypapHenus y' = x + 1.
a) IMHelHoe 1-ro nmopsaka;
0) OJTHOPOJIHOE;
B) 2-T0 MOpsAKa C TOCTOSHHBIMU KO3 PUIIMEHTaMU;
I') C pa3AeSIOUUMUCS EPEMEHHBIMU.
3) Pemnts 3aauy Ko — 310 HailTH
a) oO1ee penieHre quddepeHuanTbHOr0 ypaBHEHUS;
0) HayaIbHBIC YCIIOBUS;
B) IPOM3BOJIbHYIO MOCTOSIHHYIO C;
I') YacTHOE peltieHue aAuQdepeHuanbHOro ypaBHEHHUS.

4) Pemennem nuddepennuansHoro ypaHenus y''— 9 y = 0 sBiasieTcst yHKIUS. . .

a)y=e”
o)y =x°
B) Y = 9X
r) Y = COSX

5) Pa3nenenne nepemennbix B nuddepennuansaom ypasaeHun e lnydx+xydy=0

IMPUBCACT €I0 K BUAY...



e Inyd
a) “dx=-—22
X

e d
6)—dx = — 2=
X Iny
e d
B —dx = 22
X Iny
e*lnydx
T — —
), dy

Kpurtepum ouenku:

OLICHKA «OTJIMYHO» BbICTaBiAeTCS CTyneHTy mnpu 100-90% mnpaBuibHbBIX

OTBETOB;

— OIIEHKAa «XOpOIIO» BBICTABISIETCS CTyAeHTY mpu 89-80% mnpaBUIIBHBIX
OTBETOB;

— OIICHKA «YJOBJICTBOPUTEIHLHO» BBICTABIIACTCS CTyaeHTy mnpu 79-70%

MPAaBUWJIbHBIX OTBETOB;

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



KoMmmuiekT 3aganuii 1151 KOHTPOJIbHOM padoThI

Pa3zoen 3. Mamemamuueckuii anaius
Tema 3.4. Paowt
Koumponvnas paboma Ne 1
no meme: «Mamemamuyeckuil anaiu3y
Bapuanr 1

3P+ 2x-1 |,
Haiinure npenensl GyHKIUN: im —————— lim (5x% —4x+2).
e mpeten pymiwmi: m 5 fm )

HaiinuTte npon3Boaabie QYHKIMA: Y= X" +3X* —2x+1; y=+/2x-sin X.
Hanucate ypaBHeHUE KpUBO#, mpoxosauieit uepe3 Touky M(1;2), ecnu yriioBoi
K03 PUIIMEHT KacaTeIbHOM K JIF0OOM TOUKE KPUBOUM paBeH a0CIUCCE TOUKH
KacaHwusl.
Cnenatp 4epTeX W BBIUYUCIUTH IUIOMAAL (DUTYPBI, OTPAHMYECHHOW JTaHHBIMH
JIMHUAMH: y=8x-x>-7 1 ocbio OX.
Haiitu oOuiee pernienue ypaBuenus: Xy'=y+1.
Pemnre ypaBHeHue: y" -5y’ +4y =0, ecnu y=3, y'=1 npu x=0.
. IlpoBepuTh, BBIMONHIETCS M HEOOXOJUMOE YCIOBHE CXOJUMOCTU AJIs pAja:
> 1
. Ucnonb3ys nmpusnak JlamamOepa, uccienyiTe, CXOMUTCS WIM PACXOAUTCS PSI:
S 1

Bapuant 2

. A +3x%+9 .
Haitngure npenenst GyHkumii; im ———— = lim(x% +x—3).
A pel ynictuii: im 8x” +2x-1 x—>l( )

Haiigure npousBoanbie QyHKIMiA: Y =7X>+3x° —4x—1; y=sin’x.

Harucats ypaBHeHHe KPUBOii, poxosmeil uepes Touxy M(1;+/2 ), eciu yriosoi
KO3 GUIUEHT KacaTenbHOM K JIF0001 TOUKEe KPUBOW paBEH OTHOLIEHUIO a0CIIUCCHI
TOYKH KaCaHUS K OPJIMHATE TOYKU KaCaHUSI.

Cnenath 4epTeX M BBIUUCIUTH IUIOMIAJb (UTYPhl, OFPAHMYEHHON JaHHBIMU



maruaMu: y=x>-1, y=0 u x=0.

. Haiitu o01mee penienue ypaBHeHus: Y'-yCtgx=2Xsinx.

. Pemute ypaBHeHue: y"+8y’'+25y=0, ecnu y=2, y'=1 npu x=0.

. [IpoBepuTh, BBITIOJHSIETCS JIM HEOOXOJIMMOE YCIOBUE CXOAUMOCTH ISl psja:

= n+1
22n+1'

n=1

. Ucnonb3ys npusHak [lanmamOepa, ucciaeayiTe, CXOAUTCS WIM PACXOJIUTCS PAI:

Bapuanr 3

. BX246X+2 .
. Haitmure npenens! Gpyakmuit: im ————— = lim(3x? +2x-1).
8 pea Py x>0 10X° +2x—1 HZ( )

. N 1
. HalimuTe npousBoaHble QyHKUIUN: Y = Ux+ 3 —X—32 +4; y=+/1+5c0sX .

. HamucaTte ypaBHEeHHE KpHUBOM, mpoxoxsiien yepe3 Touky M(1;3), eciu yrioBoi
KO3 (PUIIMEHT KacaTeNbHOU K JIFOOOM TOUKE KPUBOW paBEH YTPOECHHON OpAMHATe
TOYKM KacaHUs.

. Caenath 4epTeX M BBIYUCIUTH IUIOMAAL (PUTYpPHI, OTPAaHMYCHHOW JaHHBIMU

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

v 1 2
. Haiitu obmiee pemienne ypaBHeHuUs: Y T N
X

. Pemre ypaBHeHue: y"—4y'+4y=0, ecau y=1, y'=0 npu x=0.
. I[IpoBepuTh, BBITIONHSETCS JIM HEOOXOIUMOE YCIOBHUE CXOAUMOCTH ISl psja:

=
2 241

na N

. Ucnonp3ys npusnak [lamamOepa, uicciemayiTe, CXOMUTCS WA PACXOIUTCS PSI:
i 1
S Vn

Bapuant 4

. B6x*-5x*-1. .
. Haiigure npenenst Gpynkuii: lim ———————; lim(4x> +3x* +4).
8 pea Y X +5x—3 Hl( )



o o 5 3
. Hanipgure npon3BoaHbie (byHKuI/IH: y= ‘{/F + 7 - F +2; y=Incosx.

Hanucare ypaBHeHHE KPUBOH, Mpoxondiel uyepe3 Touky M(2;2), ecnu yriaoBoi
KO3 UIMEHT KacaTeJIbHOU K JII00OM TOUKe KpUBOM PaBEH YABOECHHOH alcuucce
TOYKH KacaHMsl.

Cnenatp 4epTeX W BBIUUCIUTH IUIOMAAL (DUTYPBI, OTPAHUUYECHHOW JaHHBIMH

JIMHUAMH: y=x>-6x-8 u ocbr0 OX.

L - L =2e,

Haiitu oO1iee pernieHne ypaBHEHUS: — _
sin X sin x

Pemmnre ypaBaenue: y"—-6y'+9y =0, ecau y=4, y'=0 npu x=0.
[IpoBepuTh, BBINOJHAETCS U HEOOXOJUMOE YCIOBHE CXOAMMOCTH I Psja:

=2
253n—4'

n=1

I/ICHOHB?)y}I IIPpU3HAK I[anaM6epa, HCCHGIIYP'ITG, CXOOUTCSA HWJIN PACXOIUTCA PAL:

=1l+n

Bapuant 5

i 4%x% -6 .
. Haiinure npenenst pyHkmii: lim : lim (3x? +2x+3).
A pel Dynicu x>0 9x% +2X—3 HO( )

HaiinuTe nponsBoaHble QYHKIMIA: Y =4x° —3sin Xx+5ctgx; y=sin"Xx.

Hanucate ypaBHeHuE KpuBOH, npoxosieit yepe3 Touky M(1;1), ecnu yrnoBoi
KO3 PUIIMEeHT KacaTenbHOM K JIOOOW TOYKE KPUBOM paBeH OTHOIICHHIO
OpAMHATHI TOUKH KacaHMs K abclucce TOUKe KacaHusl.

Cnenatp yepTeX W BBIUUCIUTH IUIOMIAAL (DUTYPBI, OTPAHUUYEHHOM JaHHBIMH

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

y y _

Haiitn o0O1iee pemenne ypaBHEHUS: - =1
P P (x+1F  (x+1)

Pemute ypaBHenue: y”—3y'+2y=0, ecnu y=5, y'=-1 npu x=0.
[TpoBepuTh, BBIMNOIHAETCS JM HEOOXOIMMOE YCIOBHUE CXOJIMMOCTH JI psja:

= 2n-1
Z3n+1'

n=1

Hcnone3ys mpusHak Jlanmambepa, uccienyite, CXOAUTCS WU PACXOAMUTCSA PAI:



n=1

Bapuant 6

5 2
1. Haiimure npenensr GyHKmmii: lim 38X +2x7 =3X 3X; lim (2x* +2x—1).
6 3
xoe BX® —3x° 41 xo2

2. Haiinure npousBoaHbIe PYHKIIUN: Y = 3vX +4C0SX — 2tgx+1; y=In (1+ COS x).

3. Hamucarp ypaBHEeHHE KpUBOM, IpoxoAsiied uepe3 Touky M(2;4), eciau yriioBon
KO3 GUIIMEHT KacaTelbHOM K JI000W TOYKE KPUBOM paBeH KBaJapaTy TOYKHU
a0cIucchl TOUYKU KacaHUs.

4. Chenatb 4YepTeX W BBIYUCIUTH IUIOMAAL (DUTYpHI, OTPAHUYCHHOW JTaHHBIMU
JMHUAMA: y=x> 1 y=x+2.

5. Haiitu obuiee pemenue ypaBHeHus: Y'X+2y=x3 (X#0).

6. Pemure ypaBHeHue: y" -2y’ +2y=0, ecnu y=1, y'=2 npu x=0.

7. IIpoBepHUTH, BBIIOJIHAETCS JIM HEOOXOAUMOE YCIOBHE CXOIUMOCTH MJs psja:
o0 nZ
z 3 2 '

n:ln -

8. Ucnonw3ys mpusznak JlamamOepa, ucciaemyiTe, CXOMUTCS WM PACXOIAUTCS P
yi
Sn’

Kpumepuu oyenku:

— OIICHKAa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €Cclii paboTa BBIMOJHEHA
MOJIHOCTBIO; B JIOTHYECKUX PACCYKIEHUSX M OOOCHOBAHWH PEIICHUS HET
mpo0e JIOB M OMKOOK; B PEIICHUH HET MATeMaTHYECKUX OIMTUOOK (BO3MOYKHA
OJIHa HETOYHOCTh, ONHUCKA, HE SBJISIOMASACS CJICACTBUEM HE3HAHUS WIIH
HEMMOHUMAaHUs y4eOHOTO MaTepHuaa);

— OIICHKA «XOpOIIIO» BBICTABISAETCS CTYACHTY, €clii paboTa BBIMIOJHEHA
MOJTHOCTHI0, HO 0OOCHOBAHUS IIArOB PEUICHUS HEAOCTATOYHBI; JOMyCTHMA
OJIHa-7[BE HErpyObIe OMMOKH WIIA IBA-TPH HEIOUETA;

— OIIGHKAa «YyJIOBJIETBOPHUTEIIEHO» BBICTABISICTCS CTYACHTY, €CIIA JIOMYIIEHBI
Oonee ogHOM OmMOKKM WM Oosiee IBYX-TPEX HEIOYETOB B BBIKIIAJKAX,

yepTexax win rpadukax, HO yUYaIuiics BIaJeeT 00sS3aTeIbHBIMU YMEHUSIMU



1o y4eOHOM TUCIUIIINHE;

OLIEHKA «HEYJIOBJICTBOPUTEILHOY» BBICTABISIETCS CTYACHTY, €CIH JOIYIIECHBI
CYIIECTBCHHBIC OIMIMOKHM, TIOKa3aBIIMe, 4YTO Y4YallMWCs HE BIAJCeT
00sI3aTeIbHBPIMA YMEHHSMHU TI0 Y4eOHOH IUCIMIUIMHE B TOJHOH Mepe;
paboTa mokazana MoJHOE OTCYTCTBHUE Y yJalerocs o0s3aTeIbHbIX 3HAHUN 1

YMGHI/Iﬁ WX 3HAYUTCIIbHAA 4aCTb pa6OTI)I BBIITOJIHCHA HC CaMOCTOATCIIBHO.



IIpakTnyeckue 3aHATUSA

IIpakTHyeckoe 3ansitue Ne 1

Tema: KoMIiuiekcHble 4mciia W JOEHWCTBHUS Hal HUMHU. Pemenue 3amay mid
HaXO0>JICHUS MOJHOTO COMPOTUBIICHUS SJIEKTPUUECKOMN LIETH TEPEMEHHOT0 TOKA
C IOMOIIIBI0 KOMIIIEKCHBIX YUCEI

Heab: Hayuurcs BBINOMHATH JEUCTBUS HAJ KOMIUIEKCHBIMHA YHCIAMU B
anreOpanyecko W TpUTrOHOMETpUYeCcKoW ¢opmax, pemarh 3a7a4d  Ha
HAXO0XXJEHUE KOMIUIEKCHOTO COIPOTUBJICHUS JJIECKTPUUYECKOM IENMU TOKa C
MMOMOIIBIO KOMITIEKCHBIX YHCEI.

O0opyaoBaHMe: MHCTPYKIIMOHHAS KapTa

IlopsiiOK BBINOJIHEHUS 3aJaHUM:

1. BpIMOJHUTH  CJIOKEHHWE, BBIUMTAHUE, YMHOXCHHE U  JIeJICHUE
KOMIUIEKCHBIX YHCEN B aJireOpandeckoit popme.

2. TlpousBectT yMHOXEHHE, JCJICHUE, BO3BEJICHHE B CTCNCHb W
W3BJIICYEHUE KOpHSA N-OM CTEIEHM HW3 KOMIUIEKCHOIO 4YHCla B
TPUTOHOMETPHUUYECKOU (hopme.

3. Paccuntarh KOMIUIEKCHOE COIPOTHBIICHHE JJCKTPUUYCCKON IEMU C
MMOMOIIbI0 KOMIICKCHBIX YHCEJI.

4, OTBEeTHTH HAa KOHTPOJIHHBIC BOTIPOCHI.

5. BrBog.
3ananus
1. Jlaawl uncna Z; u Zp Beraucnure:
a) 21%2y;
0) 21-22;
B) Z1'7Z
r) 2i/z,.
Bapuant Z1 Z;
. 1 V3.
1 3+/3i P
2. 3anmummTe KOMIUIEKCHBIE 4YHCIIa B TPUTOHOMETpHYECKOW dopMe u
HalauTe:
Bapuant a) 0) B) r)
2122 21/z> 22 3\/?1

3. OmpenenauTb KOMIUIEKCHOE COMPOTHBIICHUE IBYXIIOIIOCHHUKA (CM. pUC.),



eciu u3BecTHbI Ry Ro; L; C, w.

R1

Bapuant R1, Om Ro, Om L, ® C o

w, Ty

1 1 2 2-10°° 4-10°°

0,4-103

KoHTpoJibHBIE BONIPOCHI:
1. Kakue uncia Ha3bpIBAIOTCA KOMILJIEKCHBIMH?
2. Kak reomeTpryecku HHTEPIPETHPYIOTCS KOMIUTICKCHBIC Yrca?

3. Kak mepeiitu ot anreOpamdeckoil (opMbl 3aMMCH KOMIUIEKCHOTO 4YHCIa K

TpUTOHOMETpUUECKOn hopme?
4. 3anummute dhopmyty Ditnepa.

5. Kak 3anuchiBatoTCsi KOMIUIEKCHBIE YHCIa B TOKa3aTeabHON hopme?

IIpakTHyeckoe 3anusitue Ne 2

Tema: IlocTpoenue rpada mo ycioBUIO CUTYal[MOHHBIX 3aJad: B YIPaBICHUU
uHPpaACTPYKTypaMH Ha TPAHCIOPTE, B CTPYKTYpE B3aUMOJCHCTBUS PAa3IUYHBIX

BUJIOB TPAHCIIOPTA
Heas: Hayunrcs pemars 3aaa4u, UCMOJIb3Ys TEOPUIO IpadoB

OobopynoBanme: MHCTPYKIIMOHHAS KapTa

ITopsinoxk BBINOJIHEHUS 3aIAHUM:

1. Tloctpouts rpad, ONUCKHIBAIOIIMNA OPraHU3ALUOHHYIO
HKCILTYaTalMOHHOTO JOKOMOTUBHOTO JIETIO.

2. Iloctpouts Trpad, ONUCHIBAIOIIMIA OpPraHU3aLMOHHYIO
PEMOHTHOI'O IOKOMOTHUBHOTO JETO.

CIPYKTYpPY

CIPYKTYpPY




3. CocTaBUTh IKOHOMHYECKOE JIepPeBO 1Mo anroputMmy Kpackana.
4. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI.
5. BriBosI.

3ananusn

1. U3yuuts OpraHU3alMOHHYIO CTPYKTYpY AKCIUTYaTallMOHHOTO
JIOKOMOTHBHOTO JIENO U COCTaBUTh OPUEHTUPOBAHHBIN Tpad.

2. VM3yuuTh OpPraHM3allMOHHYIO CTPYKTYPY PEMOHTHOIO JOKOMOTHBHOIO JIEIO
Y COCTaBUTh OPUEHTUPOBAHHBIN Tpad.

3. Paccrosame mexay ropogamu A, B, C, D, E u F B coTHSAX KuimoMeTpax gaHo
B Tabmuue. TpeOyeTcss MOCTPOUTh CETh KEJE3HBIX JIOPOr TaKUM 00pazoM,
YTOOBI MPOTSKEHHOCTD YKEJIE3HOJOPOKHOTO TMOJIOTHA OblTa MUHHUMAJIBHOM
U, MIACCaXUP MOT U3 KaKIOT0 ropojia Npoexarth B JIF0O0H APYyroil ropo.

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

KoHTpoJsbHBIE BONIPOCHI:

JaliTe onpeeneHue opueHTUPOBaHHOTO rpada.
Kakue Bepmnnbl rpada Ha3bIBalOTCSI CMEKHBIMU ?
Yrto Ha3bIBaeTCs pa3MepHOCTHIO Tpada?

Kakas BepiHa rpada Ha3bpIBaeTCsl IICHTPATLHOM?
Yro Takoe HMKIOMAaTUYECKOE YucIo rpada?

ok wWwhE

IpakTHyeckoe 3ansiTue Ne 3
Tema: [IlpousBogHas GyHKIMM W €€ TNPWIOKEHHE JUIS  BBIYHCICHUS
IEeOMETPHUUECKUX, MEXaHUYEeCKUX W (U3WYECKUX BEIWYHH TPH PEIICHUU
npodeccCuOHaNbHBIX 3a/1a4.

Henab: HAyyuThCA BBIYUCIATH MPOU3BOJHBIE (QYHKIUH. YMEThb BBIUUCIATH
reOMETpUYECKUEe, MEXaHHYeckue | (U3MYECKHe BEJIUYUHBI C MOMOUIBIO

IIPOU3BOTHOM.



O6opynoBanmue:

Tabnua

HHCTPYKIHUOHHAS KapTa.

ITopsiaoK BBINOJHEHUS 3aJAHUM:
1. Berauciuth npou3BOAHYIO (DYHKITUH.

IMPOU3BOAHBIX

QJICMCHTAPHBIX

byHKINA,

2. Haiitu yrnoBoit ko3¢ (HULIHEHT KacaTeIbHOM.
3. HaiiTu ckopocTh IBMKEHHS MAaTEPUAIBHON TOUKHU.
4. Pemuth PU3NYECKYIO 33/1a4y C TOMOIIBIO TIPOU3BOAHOM.
5. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
6. BreiBos.
3apanus
1 2 3 4
Haiitu  npoussBognyro | CocraButrh ypasHeHue | [1yts, nponneHss | Haittu CKOpOCTH
byHKIHNU: KacaTeJbHOM K KPUBOW | MaTepHallbHOM TOYKOM, | UBMEHEHUS  (PYHKLIMH
y=(2 + 3x)° y=x?- 3 ipu x=2. 3ajaetcs  caemyromeii | y=0,3x%+0,2x-5 B
(GyHKIMEN  BpeMEHH: | IPOU3BOJILHOM TOUKE.
s=3t>-2t+4. Haiitn
CKOpOCTb  JBHMIKEHHUS

TOYKHM B KOHIE S-U
CEKYHJIbL.

KoHTposbHbIE BONIPOCHI:
1. Yrto Ha3bIBaeTCs MPOU3BOAHOMN HYHKITUN?

2. KakoB reomeTpuyeckuii CMbICI MPOU3BOTHOM?

3. Kak reomeTrpudecku onpeaennTh 3HaYeHHE MPOU3BOIHON B TOUKE?

4. B uyeM 3aKJII04aeTCs MEXaHUUECKUN CMBICIT TPOU3BOTHOM ?

IIpakTuyeckoe 3ansitue Ne 4
Tema: Brruucienne reoMeTpuuecknx, MEXaHMUYECKUX U (PU3UYECKUX BEIIUYUH C

IIOMOIIbIO UHTCTPAJIbBHOTO UCUUCIICHUA ITPHU PCIICHUHA HpO(beCCI/IOHaIIBHBIX 3aaad.

I_[e.m): HAaYYUTLCA BBIYUCIIATH HpOCTeI\/'IH_II/IC OIMpCACIICHHBIC MHTCTPAJIbI U pCIIATh

3aJ1a4y Ha BbIYHMCICHUC TCOMETPUYCCKHUX, MEXaAaHUYICCKHUX U (bHSI/I‘IeCKI/IX BCIINYHUH

C IIOMOIIBIO HHTECTPAJIBHOT'O HCUUCIICHUS.

OO6opynoBaHme: TabaUIIa HHTETPATIOB, UHCTPYKITUU K padoTe.

ITopsinoxk BBINOJHEHUS 3aIAHUM:
1. Beraucnuth onpeneaeHHbIN HHTerpal.
2. BpraucnauTs miomaab GUrypsl.
3. Beruuciauth paboTy, 3aTpayeHHYIO Ha PACTSKEHUE WIH CKaTHE MPY>KUHBI.

4. HaiiTu myTh, OPOWAEHHBIN TEJIOM NPU MPAMOJIMHEHHOM JIBHUKEHHUU.




5. OTBETUTH HA KOHTPOJIBHBIE BOITPOCHI.

6. BriBo.

3aganus

1

2

3

4

Brpruuciurs orpene-
JIEHHBII UHTETpai

2
f x2dx
J V13 + x2

Beraucnuts  1UI0OMAAb,
OrPAaHUYEHHYIO JIMHUS-
M. y=x>-1, y=0, x=0,
x=1

Cuna B 60H pactsru-
BAET MIPYKHUHY Ha 2 CM.
[IepBonavasibHas JyIMHA
NpY>XUHBI paBHA 14 cM.
Kakyro paboTy HyXHO
COBEPILHUTb, YTOOBI
pactaHyTh ee 10 20 cm?

Teno aBukKeETCS MPSAMO-
JUHEHHO CO CKOPOCTHIO
v=(t+6t)m/c.  Haiitu
MyTh, MPOUJEHHBIA Te-
JIOM 32 2-10 CeKYHJY.

KOHTpOJIbHLIe BOIIPOCHI:
1. Yro Ha3wIBaeTCH OIIPCACIICHHBIM I/IHTGFpaJIOM?

2. KakoB reomeTpruyeckuii CMbICI ONPEACIICHHOTO HHTErpasia?

3. B dewm 3akmouaercs opmyiia 3aMeHbI IEPEMEHHOM UHTETPUPOBAHUS B

OIpe/IeIEHHOM UHTErpase?
4. Yrto Takoe KpUBOJIMHEHHAS Tparenus?
5. Ilo xakoii popmyJsie BBIYUCISIETCS MIIONIA/Ib KPUBOJMHENHOMN Tpaneuun?

Tema:

Brrunicinenune

IIpakTuyeckoe 3ansitue Ne 5

paboTHI,

COOTBETCTBYIOIIEH

CMCIICHHIO

MTOPIIHS,

CoJlepKaIllerocsi BHYTPU IWJIMHIpA HAacoca, Mpu momoiu AuddepeHInaib»HOro

YPaBHEHUSL.

Heab: HayuuThcs pemiaTh Aud@PepeHIralbHbIe YpaBHEHUS NEPBOrO U BTOPOTO

nopsaaKka C paszacJICHHbIMKA W pasACIIIIOMIMMUCA TICPCMCHHBIMU,

npuBoAsIue K 1uddepeHInanbHbIM YPaBHEHUSIM.

3a/1a4u,

OO6opynoBanme: TabauIla MHTETPAJIOB, MHCTPYKIIMOHHAS KapTa.

IMopsaaok BbINOJHEHNUS] 3aJaHMIL:
1. Haiitu obuiee pemenue auddepeHnaibHOoro ypaBHeHUs .

2. Haiitu yactHoe perienue nud@epeHImalbHOro ypaBHEHUS.

3. Pemnth 3aauy ¢ nomoibio AuddepeHuuanbHbIX YpaBHEHHM.

4. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.

5. BeiBos1.




3aganus

Haiitu yactHoe pemieHue

. T hepeHIaTLHOTO
Haiitu obmiee permenue bdep
Bapu- ypaBHECHHS, Pemmts 3a1a4y ¢ mOMOIIbIO
nuddepeHIaIbHOTO .
aHT YZIOBJIETBOPSIOLIEE muddepeHranbHbIX ypaBHEHUH.
ypaBHEHHS
YKa3aHHBIM HaYaIbHBIM
YCIIOBUSAM
1 x(1+y?) dx = ydy (x>+1) dy = xy) dx; | B uunmHape ¢ HOABMKHEIM MOPIIHEM

y=2npux=\/§

3aKJIIOYeH a30T. ['a3 pacmmpsercs
CHayaja aauadaThdecKu OT oO0beMa
Vi=1-10"3m° 110

V2=3-10"3m3, notoM n306apuuecKn ot

o0beMa

oobema V2 10 00bemMa Vi=5-1073M5,
o
HavanpHass Temmepa-

MMOTOM HW30TEPMHUYECKH OT V3
V4=7-1073m5,
typa raza Ti1=290 K;
nasienue P1=6,5-10° Ila. Onpenenutb
MOJIHYIO padoTy, COBEPIICHHYIO Ta30M.

Ha4daJIbHOC

KoHTpoJibHBIE BONIPOCHI:
1.

2
3.
4

4aCTHBIM?

MEPEMEHHBIMU?

Kakue ypaBHeHHs Ha3bIBatoTCs TuddepeHiraibHbIMu?

. Urto Ha3bIBaeTcd penieHrueM U hepeHuanbHOro ypaBHEeH A ?

Yrto Ha3bIBaeTCA MOPSAKOM TUPHEPEHIIMATBHOTO YpaBHEHUA?

Kakue pemenuss nuddepeHuuanb-HOro ypaBHEHUSI Ha3bIBAIOTCS OOIIMM U

Kak pemarorcs muddepeHmanbaple ypaBHEHUS C  Pa3AeNSIOIIMMUCS

IIpakTu4yeckoe 3ansitue Ne 6

Tema: Pemenne mnpodeccMOHaIbHBIX 3a/ad Ha BBIYUCICHUE H30TEPMHUYECKOTO

pacuIMpenus ra3a 1no cpeacrsam auddepeHuanbHbIX YpaBHEHHUM.

Ieab: HAy4YnUTHCS peUIaTh OJHOPOAHBIE YPABHEHUS IIEPBOrO MOPANIKA; JIMHECUHBIC

OJTHOPOJHBIC YpPaBHEHHUS BTOPOTO TOPSAJIKA C MOCTOSHHBIMH KO3 UIIMEHTaMU,

3aJa4u, TpUBOAAIIME K quddepeHIINaTbHbIM YPaBHEHUSM.

OO0opynoBanme: Ta0auIa MHTETPAJIOB, UHCTPYKIIMOHHAS KapTa.




IHopsAIOK BBINOJIHEHUS 3aJaHUM:

1. PemmTh 0OTHOPOJHOE YpaBHEHHUE TIEPBOTO MOPSIKA.
2. HaliTu yacTHOe pelieHHe JIUHEHHOTO0 OJHOPOJHOTO YpaBHEHHUS BTOPOTO
MOpsAKa € IMOCTOSSHHBIMUA KO3 (DUITIEHTAMH.

3. Pemmts 3amauy ¢ moMoribio nud@epeHnanbHbIX YpaBHEHUN.

4. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.

5. BeiBog.

3aganus
Haitmv yactroe pertieHue
Pemth ogHOpOIHOE JIMTHEHHOTO OJTHOPOHOIO Pemuts 3a1ady ¢ moMonipro
Bapuant ypaBHEHUE NIEPBOTO YpaBHEHVS1 BTOPOTO MOPSIKa nuddepeHIaTbHBIX
IopsJKa. C IIOCTOSIHHBIMU YPaBHEHUI.
KoapuIeHTaMA
1 Vot 2y _ 2 y// +3y/ + 2y =0, YCKOpeHI/IVe HpaMonHHeﬁH?
X ccmty = — 1‘y/ JIBWDKYILIEWCS  MaTepuajJbHOU
TOYKHM B 3aBUCHUMOCTH oT
=3npux =0

BpPEMEHH BbIpaXkaeTcsi Gopmy-
noi a(t) = 6t — 2. Haiitu
3aKOH JABUXKCHUA, €CJIN B
HavaJIbHEII MOMEHT BpPEMCHU
t=0 ckopocth V=1 M/c, a yTh
s=0.

KoHTpoJsbHBIE BONIPOCHI:

1.

C moMoIuIpl0 Kakou MoJICTAHOBKU pelaeTcs JuHeiHoe auddepeHimanbioe
YpPaBHEHUE INIEPBOrO NOpsAJKa M K KakOMy YPaBHEHHMIO CBOAMUTCS €ro
peuieHue?

Kak omnpenensercs W Kak 3aluchiBacTCs B OOIEM BHJIE JIMHEHHOE
onHOpoaHOe  AuddepeHurnanbHOe ypaBHEHHME BTOPOTO MOpSAKAa C
NOCTOSIHHBIMU KO3 puiieHTamu?

Yro Takoe XapaKTepuCTUYECKOe ypaBHEHHUE?

Kakoii Bua wumeer oOiiee pelleHue JUHEHHOTO aud@epeHInanIbHOro
ypaBHEHUS BTOPOTO MOPSIIKA C MOCTOSSHHBIMU K03 duiinenramMmu?

KakoB mopsmok pemienusi 3aga4 Ha cocTaBieHue auddepeHnaIbHbIX
ypaBHEHUI?

IpakTnuyeckoe 3ansitue Ne 7

Tema: PeuicHue 3ala4d Ha COCTaBJICHUC IIPOMU3BOACTBCHHOI'O IIJIaHA IIpH

IIaHUPOBAHNUU TCXHOJOTIHMYCCKOI'O TUKJIA SKCIUTyaTalluu MAlllkH U 06Op}II[OBaHI/IH

Ha TPAHCIIOPTE.




Heab: Hayuntbcs pemarh AudQepeHuuanbHble ypaBHEHHS B YaCTHBIX
MPOU3BOAHBIX; 3aJaud, MNpUBOJAIME K JUPepeHIIMaIbHbIM YpPAaBHEHHUSIM B
YaCTHBIX MPOU3BOAHBIX

OO0opynoBanme: Ta0IMIA MHTETPAJIOB, HHCTPYKLIMOHHAS KapTa.

IHopsiiOK BBINOJIHEHUS 3aJaHUM:
1. Pemuts auddepeHmanbHbie YpaBHEHUS B YACTHBIX TPOU3BOTHBIX.
2. OTBeTUTHh Ha KOHTPOJIbHBIC BOIPOCHI.
3. BriBos.

KoHnTpoabHbIe BONIPOCHI:

1. Yro Ha3biBaeTcs qudhepeHnnanbHbIM YPaBHEHUEM B YaCTHBIX
IIPOU3BOIHBIX?

2. Kak ompenenuts nopsanok AuQGepeHnaibHOr0 ypaBHEHUSI B YaCTHBIX
MIPOM3BOIHBIX ?

3. Uro Ha3bIBAIOT perieHneM AuQGepeHnaIbHOr0 YpaBHEHNS B YACTHBIX
MIPOM3BOIHBIX ?

4. Yto Ha3bIBaOT OOLIUM UHTErpajoM AU pepeHInalIbHOTO YpaBHEHUS B
YaCTHBIX IPOU3BOIHBIX?

3aganus

Haiitu oO1iee perienye ypaBHCHHI:
du du

) (x—4y) -y =0

du du
O)x+y)—+y—=0
x+y) Lty
du du du
B (x—2)—+(Wy—2)—+2z—=0
-G+ - DT+ 225
du du 4x?%—y? du
rN-y—+4x—+z———=0
) y dx dy xy dz
IIpakTuyeckoe 3ansitue Ne 8
Tema: OueHka pe3yslbTaTOB TECTOBOTO AKCIEpUMEHTa 3(P(HEKTUBHOCTH PabOTHI
MEXaHU3MOB U OOOpPYIOBaHUS >KEJIE3HOJOPOKHOTO TPAHCIOpPTa MO CPEACTBAM
ONpeENeHUs] CXOAMMOCTH YUCIIOBOIO psifa no npusHaky lanambepa.

Henb: HayuuThcs  3amuchiBaTh  (OpMyly  OOIIEro  4ieHa  YKCIOBOM
MOCIIEI0BATEIBHOCTH MPUMEHSTHh YCIOBHE CXOAMMOCTH YHCIOBOTO psAla IO
npusHaky [lamamOepa; packianpiBaTh B paa Maknopena GyHKIUU.



OO0opynoBaHMe: HHCTPYKLIIMOHHAS KapTa.

ITopsiaoK BBINOJHEHUS 32IAHUM:

1.

o s wn

Hawitu N-i1 wieH psiaa 1o ero JaHHBIM IIEPBBIM YJICHAM.
HccnenoBath CXOAMMOCTD psifia, HCTIONB3YS Mpu3HaK J[amamobepa.
Paznoxuts GyHkIuio B psia MakiopeHa.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

BriBos.

KoHTpoJsibHBIE BONIPOCHI:

1.

o Ok W

YTo Ha3bIBACTCS YHUCIOBBIM PSIIOM?

UYto Ha3bIBA€TCS YACTUYHBIMU CYMMaMH YHCJIOBOTO pAaa?

Kakoi1 psig Ha3pIBaeTCs CXOASAMIMMCS, & KAKOW pacXOoasiiuMesi?
CdopmynupoBaTh TpU3HAK CXOAMMOCTH YUCIOBOIO psiaa no HamamOepy?
UYTo Ha3bIBAETCS CTETIEHHBIM PSAIOM?

Uto Ha3zwpIBaeTCs psasioM MakiopeHa?

IIpakTnuyeckoe 3ansaTue Ne 9

Tema: Pemenne KOMOMHATOPHBIX 3aJady TpPU OPraHU3alUU TEXHUYECKOU

HKCIUTyaTallM¥ MAIIUH U 000PYJOBaHUsI Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE.

Hean: HayuuTcs pemarh KOMOMHATOPHBIC 33/1a4U

O6opynoBaHMe: MHCTPYKLIIMOHHAS KApTa, KAIBKYJISTOPbI

IHopsiiOK BBINOJIHEHUS 3aJlaHUM:

1. Pemmth KOMOMHATOPHBIE 3a/1a4H.
2. OTBeTUTH HAa KOHTPOJIbHBIC BOTIPOCHI.
3. BriBosx.

KoHTpoJibHBIE BONIPOCHI:

e

o o

UTto Takoe KOMOMHATOPUKH?

Haiite onpeneneHue pakropuania.

[lepeuncnure TUIIBI KOMOMHALIMM.

UYro Ha3bIBaeTCs nepecTaHoBKamMu? Kak OHU BBIYMCIISIFOTCSI.
Yro Ha3bIBaeTcs pa3MelleHusIMU? Kak OHU BBIYHMCIIFOTCS.
Yro Ha3biBaeTca coueTaHusIMU? Kak OHM BBIYUCIISIFOTCS.
YeM OTIMYAOTCS pa3MELIEHUsI OT COYETaHUI?



3ananus
Bapuanr 1

1. CkoapKUMHU CIIOCOOAMH MOXHO PacCTaBHUTh & Jajell Ha IMIaXMaTHOW JTOCKE
TakK, 4TOObI OHM HE OWIH JIpyT Apyra?

2. CTymeHTHI BTOpOro Kypca u3ydaroT 12 mpucrurumH. CKOJBKUME CIIOCOO0aMHu
MOJKHO COCTaBHTbH PacIHCAHWE 3aHATHA HAa OJMH JICHb TaK, 4TOOBI 3 Maphl
ObLTN pa3IUYHbIMU?

3. B rpymme 26 ctyaeHToB. CKOIBKHUME CIOCO0aMU MOKHO BBIOPATh CTAPOCTY
TPYIIIBI ¥ €T0 3aMECTUTEISI?

4. B KOCTIOMEpPHOW TaHIICBATBHOTO KPYXKKa HMEIOTCS JKENThIE M 3CJICHBIC
KO(THI, a TAK)KE CUHUE U YEpHBIC 100KH. CKOJIBKO MOXKHO W3 HUX COCTABHTH
Pa3IUYHBIX KOCTIOMOB.

IpakTnueckoe 3ansaTue Ne 10
Tema: Pemenue 3a1au Ha HaXO0X/IEHUE BEPOSTHOCTU COOBITHS MPU U3YUYEHUU U
IUIAHUPOBAHUM  TEXHOJOTWYECKOrO0  IHUKJIA  JKCIUIyaTallud  MalluH WU
o0opynoBaHus *.1. TpaHcnopta. OnpeaeneHue CpeIHEKBaIpaTUYHON CKOPOCTH
JUTSL pacyeTa BEJIMYHUHbBI BO3BBILIECHUSI HAPYKHOTO PEJIbCa.

Heab: Hayuurca pemare 3amaun  Ha  ONPEACIICHHE BEPOSITHOCTH  C
HCITOJIb30BAHUEM TEOPEMBI CIIOXKEHHUSI BEPOSITHOCTEH, HAXOKIEHUE CYMMBbI JBYX
HECOBMECTHBIX COOBITUIN

O6opynoBaHMe: MHCTPYKLIIMOHHAS KApTa, KAIBKYJISTOPbI

IHopsinok BbINOJIHEHHUS 3aJAHUM:
1. PemuTh 3a51a4y, UCIIOJIB3YsI TEOPEMY CIIOKEHUSI BEPOSITHOCTEH.
2. Pemnts 3a1auy Ha HAXOXKJIEHUE CYMMBI IByX HECOBMECTHBIX COOBITHH.
3. OTBeTUTHh Ha KOHTPOJIbHBIE BOTIPOCHI.
4. BbIBOJI.

KoHTpoJibHBIE BONIPOCHI:
1. Yrto Ha3bIBaeTCs BEPOSTHOCTHIO COOBITHS?
2. Kakue coOpITHs Ha3pIBatOTCS HecoBMecTHRIMU? [IpuBenTE IPUMEPHI.
3. Chopmynupyiite TeopeMy CI0XKEHUS: a) T HECOBMECTHBIX COOBITHI; 0)
JUISL IBYX TIPOU3BOJIBHBIX COOBITHIA.
4. Yto Ha3bIBAE€TCS YCIOBHOU BEPOSATHOCTHIO?

5. Jlokaxxute, 9TO eciau coObITust A M B He3aBUCHMEI, TO COOBITHS A U B



TAaKOKC HEC3aBHUCHUMBI.

3apanus

Bapuanr 1
B ypHe conepxutcs 7 6enbIx U S yepHbIX mapoB. Haiith BepoATHOCTH TOTO,
YTO JIBa B3ATHIX HAyTaJl HIapa OKaKyTcCsl OEJIbIMU WIIH YEPHBIMHU.
N3 30 yyammxcs CHOPTUBHOW MIKOJBI 12 YelOBEK 3aHUMAKOTCA
OacketrOosiom, 15 — BoieiibonoM, 5 — BomaelOoioM M OackeTOOJIOM, a
OCTaJIbHBIE JIPYTMMHU BHJIAaMH crnopta. KakoBa BepOSITHOCTH TOTO, YTO
Hay/layy BBIOpAHHBI CHOPTCMEH 3aHUMAETCS TOJIBKO BOJICHOOTIOM WU
TOJILKO OackeTO0s10M?

Bapuant 2
Nmeerca 60 norepeitHpix OuisetoB. M3BecTHO, yTOo 3 Oumjera mnonagaeT
BeurphIm mo 200 py6., 9 — 150 py6., mva 12 — 100 py6., 18 — 50 py6., a
ocTajibHble — HU4Yero. HailTu BEpOATHOCTH TOr0, UTO HA KYIUICHHBIA OWJIET
Oyznet nosrydeH Beiurphiil He Meree 100 pyo.
B rpynne 30 CTyneHTOB, U3 KOTOPBIX OTIMYHUKOB &8, XOpPOIIMUCTOB 13, u3
KOTOpBIX yCII€Bal0 TOJIBKO Ha 4 — 8 yenoBek, ciaboycneBarommx — 9.
KakoBa BEpOSITHOCTh TOTO, YTO Ha yJady BHIOPAHHBINA CTYJIEHT 3aHMMAETCs
TOJIBKO Ha 4 MM TOJNBKO Ha S.

IIpakTuueckoe 3ansaTue Ne 11

Tema: Pemenne 3amad Ha COCTaBJICHHE IIPOU3BOACTBEHHOIO IUJIaHA IIPU

IJIAaHUPOBAHUHU TCXHOJIOTHYCCKOI'O OUKJIa 9KCILTyaTalluu MalllMH "

00OpyZ0BaHUS HA TPAHCIIOPTE.

Heab: Hayuntcs HaxonuTh aHAMTUYECKOE BbIpakeHUE (DYHKIMH, 3aJaHHOW B

TaOIU4YHOUM (hopMe, MPOBOJUTH UCCIICA0OBAaHUU (DYHKITUN

O6opynoBaHMe: MHCTPYKLIIMOHHAS KapTa, KAIBKYJISTOPHI

ITopsinoxk BBINOJIHEHUS 3aIAHUM:

1.

Metonom uwmcienHoro auddepeHnUpoBaHUS HANUTH  AHAIUTUYECKOE
BbIpakeHre (PYHKIIUU, 3aJaHHON TaOJIMYHO.
Haiity mpou3BOHYIO BTOPOTO MOpPsSAKA B 3aJlaHHOM TOYKE IS (PYyHKIIHMH,
3aJlaHHOM TabJIUYHO.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
BriBog.

3ananus



Bapuant

Memooom uucnennozo
oughgepernyuposarnus Haimu
amanumuyeckoe 8blpasdceHue QyHKyuu,
3A0AHHOU MAOIUYHO

Haiimu npou36o0nyto 6mopozo nopsaoka 6
3aA0aHHOU mouke 0151 pyHKYuU, 3a0aHHOU
mabaudHo

@ynxuus Y = f (X) 3aj1aHa TaOJIMYHO:

Xi 0,525 0,526 0,527 0,528 Xi 2 S 8 |11 14

yi | 050121 | 0,50208 | 0,50294 | 0,50381 yi 1 2 516 8
MeronoMm 4mcieHHOro auddepeHnupoBaHus HaHTH BTOPYIO
IIPOM3BOJHYIO B TOUKE X=2.

KoHTpoJibHBbIE BONPOCHI:
1. 3anummure dbopmybl pUOITUKEHHOTO muddepeHpoBaHus,
OCHOBAaHHbBIC HA UHTEPNOJSAIIMOHHON Popmyiie Jlarpanxa.
2. Onumure, Kak ocyiiecTBiseTcs rpadgudeckoe auddepeHmpopaHme.

IIpakTuyeckoe 3ansaTue Ne 12
Tema: OmnpenenieHre KOJWYECTBA SJICKTPOSHEPIHH, 3aTPAYCHHOM Ha TATY
MOE3/I0B, B 3aBUCHMOCTH OT IUIaHa M TPO(MiIs MyTH MOCPEACTBOM METOJ]Ia
Diinepa u pernieHus: OObIKHOBEHHBIX MU PepeHIInanbHbIX YpaBHEHUH.

Heab: Hayuutbes pemats nuddepeHnianibiblie YpaBHEHUS, TPUMEHSISI METOJ
Dinepa U yCOBEPIIEHCTBOBAHHBIN METO Diliepa

Oo0opyaoBaHMe: MHCTPYKIMOHHAS KApTa, KAIBKYJISITOP

ITopsinoxk BBINOJHEHUS 3aaAHUM:

1. Metonom Ditnepa pemmth nudpepeHraibHoe ypaBHEHUE MPU 33 IaHHBIX
HaYyaJIbHBIX YCJIOBUSAX Ha YKa3aHHOM MHTEpBAJIE.

2. IlpumeHsis yCOBEpPILIEHCTBOBAHHBIA METOJ Dijiepa Ha 3aJJaHHOM OTPE3Ke
HalTU TaOnuIy pemeHus AUQdepeHInaIbHOr0 ypaBHEHUS MPU TaHHBIX
HaYyaJIbHBIX YCJIOBUSIX.

3. OTBeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

4. BeiBog.

KoHTpoJsbHbIE BONIPOCHI:
1. B dem 3akiitouaeTcs yCOBEpPILIEHCTBOBaHHBIN MeToA Ditnepa-Komn?
2. Kakue Meroap! pemienus quddepeHinanbHbIX YpaBHEHUH, KpoMEe MeToAa
Ditnepa u Mmoaudukamnuii Mmeroaa Dunepa, CylecTByOT?

3aganus




Memooom iinepa pewtumso
ouggepenyuanvroe ypasuenue npu

Ipumensasn ycosepuiencmeogantulii
Memoo Jiepa Ha 3a0aHHOM Ompe3Ke

Boruucnenust Bectu ¢ 4eThIpbMs 3HaKaMHu
OCJIE 3aIIATOM.

Bapuanm Haiimu maoauyy peuieHus
3A0aHHBIX HAYATLHBIX YCI08UAX HA
oughghepenyuanvrnozo ypaenenus npu
YKA3aHHOM UHmepeae
OAHHBIX HAYATbHBIX YCI108UAX
[Monaras h=0,1, wmerogom Diinepa | [lonaras h=0,1, ycoBepiieHCTBOBaHHBIM
pemuTh auddepeHImanbHOe YpaBHEHUE | METOJO0M Jiiepa pemuTh auddepeHim-
1 y'=p+3x Tpu HAYAIBHOM YCJIOBUH | QJIbHOE ypaBHEHHUE )'=y+3Xx MpH Havajb-
y(0)=1 Ha WHTEpBaje [0;0,5]. | Hom ychoBuu y(0)=1 Ha WuHTEpBaJEC

[0;0,5]. BeruncieHus BeCTH C YETHIPHMSI
3HAKaMH I10CJIE 3aIATOM.

Kpurepuu oueHku:
— OIIEHKA «3a4TEHO» BBICTABIISICTCSI CTYJICHTY, €Ciiu BhinoJiHeHO /0% u Oosee

paboThI;
— OIICHKAa «HE 3a4TCHO» BBICTABJISICTCS CTYACHTY, €CIH BBHITIOJHEHO MEHEee
70% paboThI.




Ilepeyensb BONPOCOB K IK3aMeHY
no nucuniuinie «llpukiagnas MaTeMaTHKA)»
Pazoen 1 /luneiinaa anzeopa
1. Ompenenenne  KOMIUIEKCHOTO — umciia. ['paduyeckoe  m3o0paxkeHUe
KOMILJIEKCHBIX YHCETI.
2. IlpaBuna BBIMOTHEHUS apuUPMETHUECKUX ACHCTBUH C KOMILUIEKCHBIMU
YuCIaMH B asireOpandeckor hopme (CI0KeHHE, YMHOKECHHE, JICTICHHE).
3. Tpuronomerpuueckas ¢opmMa KOMIUIEKCHOTO YKCIA.
4. JlevicTBus Ha KOMITJIEKCHBIMU YHCIIAMH, 3aJTaHHBIMU B
TPUTOHOMETPHUUYECKOU (hopMme.
5. IlokazarenpHas hopma komruiekcHoro uncia. dopmyna Ditnepa.
Pazoen 2. Ocnoebl OUCKpemHoOil Mamemamuku
6. MuoxectBa. [lyctoe MHOXECTBO, MTOJAMHOXKECTBA HEKOTOPOIO MHOXECTBA.
Omnepatyu HaJi MHOKECTBAMHU.
7. OTtHomIeHus1, UX BUJBI U CBOMCTBA. [{uarpamma Diinepa-Benna.
8. OcHoBHble moHATHUS Teopuu Tpados: rpad, BepmmHa, pedpPo, CTENEHB
BEPIITMHBI.
9. Buasl rpados: nonable U HenoaHbie. OpueHTUpOBaHHBIN Tpad. CBsi3aHHbBIE
rpadsl.
Pa3zoen 3. Mamemamuueckuii ananus
10.TTonsitue  mpowsBomHoM. ['eomerpuueckuii W (U3HMUECKUN  CMBICI
MPOU3BOAHON (DYHKIIHH.
11.ITpaBuna u popmyibl AuddhepeHIupPOBaHUS IEMEHTAPHBIX (QYHKIIHIMA.
12.HeonpeneneHHbI HHTETPAN U €r0 CBOWCTBA.
13.OcHoBHBIE (popMyIibI UHTETpUpPOBaHUs. HTErpupoBaHuEe MOJCTAaHOBKOW U
IO YaCTSM.

14.OnpeneneHHblid HHTETPAl U €ro OCHOBHBIE cBoiicTBa. Dopmyna HeroToHA-
JleitOHMIIA.

15. 'eoMeTpruecKue NPUII0KEHHSI ONIPEACIIEHHOTO HHTErpaa.

16. Tlonsitue 0 muddepeHInaTbHOM ypaBHEHUH. [Topsinok
nuddepeHnanIbHOr0 ypaBHEHUS.



17.luddepennmanbupie ypaBHEHUs MEPBOrO MOPSAKA C Pa3AeICHHBIMU M C
pa3aeNAIOIMUMUCS IEPEMEHHBIMH.

18.JIuneiinpie nuddepeHranbHbple YpaBHEHHS TIEPBOTO Topsaka. Mertox
bepnymnm.

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

20. Iuddepeninanbable ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX.

21.Yucnosble psnpl. HeoOXonuMblil U 1OCTaTOYHBIE NMPU3HAKH CXOJIUMOCTU
psaa.

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

Pa3zoen 4. Ocnosvt meopuu éepoamuocmeii U MamemMamuieckou CmamucmuKku

23.IlonsTe komMOMHaTOpHOUW 3amauu. OCHOBHbBIE MOHSTHS KOMOWHATOPHUKH:
(dakTopua, nepecTaHOBKU, Pa3MEIIECHUS U COYCTAHMUS.

24.OcHOBHBIC TIOHATHS TEOPUU BEPOSTHOCTEH: COOBITHE, PaBHOBO3MOXKHBIC
COOBITHSI, COBMECTHbIE U HECOBMECTHBIE COOBITHS, JOCTOBEPHOE COOBITHE,
HEBO3MOXKHOE COOBITHE, TOJHAs CHUCTeMa COOBITHH, MPOTHUBOMOJIOKHBIC
COOBITHSI.

25.0mnpeneneHne BEpOSTHOCTH. Y CIIOBHASI BEPOSITHOCTb.

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

27.®opmyna bepuynnu. CiydaiiHble BEJIMUMHBI, 3aKOHBI UX paclpeneseHus u
YHCIIOBBIC XapaKTEPUCTUKH. MaTeMaTHUeCKOe OKUTAHNUE U TUCTICPCHSL.

Pazoen 5. Ocnoenvie uucnennvie Memoowt

28.IlonsiTHE O  YHWCIIEHHOM HWHTErpupoBaHWH. DOPMyNbl  YHCIEHHOTO
UHTETPUPOBAHUS: PAMOYTOJILHUKOB, Tpanenuil. @opmyna CumiicoHa.

29.Ilonsitue o uncnennom auddepenupoBanuu. Dopmynbl YHUCIEHHOTO
muddepeHMpoBaHus, OCHOBAaHHbIE HA WHTEPHOJALMOHHBIX (HopMynax
HproroHna.

30.ITonsiTue o yuciaeHHOM peleHnH auddepeHranbHbpIX YypaBHEeHUNH. MeTon



Diinepa Ass pereHus: OObIKHOBEHHBIX JU(depeHIInaTbHbIX YPaBHEHHIM.

Ilepeyennb auTeparypbl
JJIS1 IOATOTOBKHU K IK3aMeHY

1. bammakoB, M. U., Maremaruka : y4ebnuk / M. U. bammakoB. — Mockga :
KuoPyc, 2022. — 394 c¢. — ISBN 978-5-406-09589-8. — URL:
https://book.ru/book/943210. — TekcT : 3EKTPOHHBIH.

2. T'onuapenko, B. M., DnemeHTHl BBICIICH MaTeMaTWKW. : y4eOHUK / B. M.
['onuapenko, JI. B. Jlumaruna, A. A. PsutoB. — Mocksa : KnoPyc, 2022. — 363
c. — ISBN 978-5-406-09798-4. — URL.: https://book.ru/book/943679. —
TeKCT : 2JIEKTPOHHBIN.

3. Hemunosuy, b. II. Iuddepennmansupie ypaBHeHus : yueOHoe mocoOue st
By30B / b. II. lemunouu, B. II. MonenoB. — 6-¢ u3m., crep. — CaHKT-
[TerepOypr : Jlanp, 2022. — 280 c. — ISBN 978-5-8114-9441-5. — TekcrT :
ANEKTPOHHBIN //  Jlanb : 2yekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/195426. — Pexum gocryma: mis  aBTOPH3.

OJIL30BaTEJIEH.



3aganus
st dk3amena no aucuuiuinie EH.01 Ipukiaagnas maremaTtuka
IJISl CIeUAJIBLHOCTH:

08.02.10 CTpouTe/ibCTBO KeJ1e3HbIX 10POT, MYyTh U MMyTeBOE X0351iiCTBO

IIpenonasarens:

20 T.



- pusmaga Hpusl'YIIC

Pacemorpeno I[K: JK3aMeHalMOHHbIN 6MyieT N2 1 | Vreepxkaaw
« » 20_F o AUCHUILJINHE: 3aM. JAUPEKTOpa 1o yP
«IIpuknagHass MaTeMaTHKa»
IIpencenarens Ipynnsi: « » 20 T
1. OmnpeneneHnue KOMIUIEKCHOTO yncia. ['paduyeckoe n300pakeHne KOMIUICKCHBIX YUCET.

2. Ha cknage umeercst 50 mperasnei, U3TOTOBICHHBIX TpeMs Opuragamu. M3 HuX 25 U3roToBICHO
nepBoit Opuraznoi, 15 — Bropoit u 10 — TpeTbeii. HaliTu BeposSTHOCTH TOTO, YTO Ha COOPKY
MOCTYIIJIA JCTalTh, H3TOTOBIICHHAS BTOPOU HITH TPETHhEH OpHUraou.

3. BHIYECTUTH MPON3BOAHYIO QYHKIMH y = /X + VX.

IIpenonasarens
- pusmaga Hpusl'YIIC
Paccvmotpeno IK: JK3aMeHallMOHHBIN 6MJ1eT N2 2 | Yreepxkaaw
«_» 20 1. [0 THCIUILUTHHE: 3am. qupekropa no YP
«l'[pmc.naunaﬂ MaTeMaTHKa»
[pencenarens Ipynnbr: « » 20 T.

1. TlpaBuna BbImOSHEHUS apu(PMETUUECKUX JEHCTBUI ¢ KOMIIJIEKCHBIMU YHCIIaMU B ajire0pandecKkoi

¢dbopMme (crokeHne, BBlYUTaHUE, YMHOXKEHHE, IEJIEHUE).
. 6 (5
2. Berucmuts: P3, A3, C3,.
3. BbIMHCIHUTH OMpe/IeNeH bl nHTerpan | [e—an
' pel Pl ) e

IIpenonasarens




Kpurepuu ouenku:

OreHKa «5» BBICTABISIETCS, €CITU 00YyJaIOIIHICS:

— TOJHO PACKPBLI COJAEpXKAaHWE Marepuaga B o0beMe, MPEayCMOTPEHHOM
MPOrPaMMON TUCUUTUINHBI;

— UBJIOKWI MaTepuall TPaMOTHBIM S3bIKOM B OIPEICICHHON JIOTMYECKOU
MOCJIEIOBATEILHOCTH, TOUHO MCIIOJIB3Ysl MAaTEMATHYECKYI0 TEPMHUHOJIOTHIO
Y CUMBOJIHKY;

— TIPaBUJILHO BBINOJHUJI PHUCYHKH, YEPTEXKH, TI'paduKH, COMYTCTBYIOIIWE
OTBETY;

— TIOKa3al YMEHUE WILTIOCTPUPOBATh TEOPETUYECKUE TMOJIOKEHUS KOHK-
PETHBIMU TPUMEPAMH, IPUMEHATh UX B HOBOW CUTYyaIlUU MIPU BHITIOJHEHUU
MIPAKTUYECKOTO 3aJIaHUS;

— TPOAEMOHCTPUPOBATl YCBOEHHE PAHEE M3YYECHHBIX COIYTCTBYIOIINX
BOIIPOCOB, CPOPMHUPOBAHHOCTh U YCTOMUUBOCTH HCMOJB3YyEMBIX TPHU OT-
paboTKe YMEHHI 1 HABBIKOB,;

— OTBEYaJl CaMOCTOSITEIbHO 0€3 HaBOJAIIMX BOIMPOCOB 3K3aMeHATOpA.
Bo3MOXkHBI O/HAa-B€ HETOYHOCTH TIPU OCBEIICHUH BTOPOCTEIEHHBIX
BOINPOCOB WJIKM B BBIKJIAJKaX, KOTOPbIE CTYJICHT JIErKO MCIpaBWI 1O 3a-
MEUYAHUIO IK3aMEHATOPA.

OrneHka «4» BBICTaBIISIETCS 00YYaIOIIEMYCsl, €CJIM OH YAOBJIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLIEHKY «5», HO MPU ATOM UMEET OJNH U3 HEAOCTATKOB:

— B W3JI0)KEHUU JIOMYyIIEHbl HEOOJbIIMe NpoOebl, HE HCKA3WUBIIME Ma-
TEMATUYECKOE COJICPKAHUE OTBETA;

— JIONMYUIEHBbl OJIMH-/IBA HEJOYETa MPU OCBEUIEHUH OCHOBHOI'O COJEPKAHUS
OTBETA, UCIIPABJICHHBIC 110 3aMEUAHUIO YK3aMEHATOPA;

— JIOMylIeHbl oIMOKa Wiau 0oJiee JBYX HEIOYETOB NPH OCBEIIEHWU BTO-
POCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJKaX, JIETKO HWCIPABICHHbIE IO
3aMEUYaHMIO dK3aMeHaTopa.

OHCHKa «3» CcTaBUTCS B CICaAyromux ciy4daiax:



HEIOJIHO WJIM HEIOCJENI0BATEIBbHO PACKPBITO COAEPKAHHE MaTepHalia, HO
IIOKAa3aHO 001lee TOHNMAaHUE BOIIPOCa;

UMENNCh 3aTPYJHEHMs] WM JOIYIIEHbl OMIMOKU B ONpPENEICHUM MOHITHUH,
UCIIOJIb30BaHUU MAaTEMaTHUUYECKOM TEPMMHOJIOTMH, YEpTEXaX, BBIKJIAJKaX,
VCIIPABJICHHBIE IIOCJIE HECKOJIBKHUX HABOSALIMX BOIPOCOB dK3aMEHATOPA,
CTYACHT HE CIPaBWICS C NMPUMEHEHHUEM TEOPUU B HOBOM CUTyalluu NpHU
BBIMIOJIHEHUM TPAKTUYECKOTO 3a/JaHus, HO BBIIOJHWI 3aJaHud 00s-
3aTeJIbHOTO YPOBHS CJIOKHOCTH IO JAHHOM TEME;

OpU 3HAaHUM TEOPETHMYECKOrO MaTepuaja BbISIBICHA HEAOCTATOYHAs

C(bOpMHpOBaHHOCTB OCHOBHBIX YMGHI/Iﬁ N HaBBIKOB.

OneHka «2» CTaBUTCSA B CIEIYIOMNX CIydasX:

HE PACKPBITO OCHOBHOE COJIepKaHUe YUYEOHOro MaTepuaa;

OOHapy)KCHO HE3HAaHWE WJIM HEMOHMMAaHHUE CTYACHTOM OojbllIed WiIn
Haubosiee BaKHOW YacTH yueOHOro MaTepuarna;

JOMYUIEHbl OWIMOKW B ONPEACICHUH TOHATUW, MPU HUCHOJIb30BAaHUU
MaTEeMaTUYeCKOM TEPMUHOJIOTUH, B PUCYHKaX, YepTexax wiu rpadukax, B
BBIKJIQJIKaX, KOTOpPBIE HE MCHPABJIECHBI II0CIE HECKOJBKMX HAaBOISAIINX

BOITPOCOB 3K3aMEHaTopa.



