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1. Ilean ocBoOEHMST M CIUATLIUHBI

Ll,eJ'IFIMI/I ocBOEeHUA ancunniinHbl ABIAKOTCA:

1. dyHOameHTanbHasi noArotToBka B 061acTy ypaBHEHMIN B YaCTHbIX NPOM3BOAHbIX,
HaxoAsLLMX NPUMEHeEHME B MeXaHuKe, U3nKe, TEXHUKE, BUOMNOrMmn, 3KONormm.
2. OBnageHue aHanUTUYECKUMN MeTo4aMn peLLeHNs KpaeBblxX 3aaay
maTtemMaTuyeckon ousnku. 3agadennt n3ydeHust AMCLUMNIVHBI SBASIETCS: OBNageHue
OCHOBHbIMM MOHATUAMW, MOESIMU U METoAaMu TEOPUN YPaBHEHWUIA B YACTHbIX

npon3BoaHbIX.

Ilepedyens mpogeccnoHAIBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIMII M TPYAOBBIX
(pyHK1IUIi, COOTBETCTBYIOIIUX NPO(ecCHOHATBHOM AeATeJIbHOCTH BHIMYCKHUKOB

HaumeHnoBanue nokymeHTa Kon HanmvenoBanne 6a30BO# TPYIIITEI, TOMHKHOCTH
(mpodeccun) nnu cienUaTbHOCTH
OK3 2320 [IpemogaBareny B cpeHEH IMIKOIE
2340 [IpenonaBarenu B cucTeMe CIieUaaIbHOTO
o0Opa3oBaHusA
Koa n O0001meHHbIe TPYAOBbIe PyHKIMU Tpynosbie pyHkumnu
HaHMeHOBaHHe Kon HaumenoBanue Yposenn HaumeHnoBanue Kon YposeHn
npogeccHoHAIbH KBAJIM(PUKA (moxypoBeH
oro 110401 b)
cTaHjapTa kBaJMpuka
11701

01.001 ITegaror Ilenarorunyeckas Oowenenarornuec | A/01.6
(memaroruyeckas NEATEIHLHOCTD 110 Kast QyHKITHSL. 6
NESTENLHOCTD B MPOEKTUPOBAHUIO U OOyuenue
JIOIIKOIBLHOM, peanuzanuu Bocrmrarensnas A/02.6
Ha4aJIbHOM 00pa3zoBaTeIbHOTO JICSITENIBHOCTh 6
oo1IeM, A | mpomecca
OCHOBHOM OOIIIEM, 00pa3zoBaTeIbHBIX 6
cpemHeM ob1eM OpraHu3aLMsIX PasBuBaromias A/03.6
00pa3oBaHUN) JTOIIKOJIBHOT O, JIeSITeTEHOCTh
(BocuTaTEND, HAYaJIbHOTO O0IIIEero, 6
YUHATEITh) OCHOBHOT0 00I1IeT0,

CpeIHero o0IIero

00pa3oBaHUS

Ilegarornyeckas Ilenarornyeckas

JIESATSIILHOCTD TI0 JESITENBHOCT 110

MPOEKTUPOBAHUIO U peanu3anmu

B | peamusaiuu 6 IIporpamMm B/03.6 6

OCHOBHBIX OCHOBHOTO U

00111e00pa30BaTENBHBIX cpenHero

nporpamMm o01ero

o0pazoBaHUs




Mecto mucuuninunbl B cTtpykrype OIIOII 6akanaBpuara

JucuumunHa oTHOCUTCA K 050Ky 1: «{uctunmunsi(Moaynn)». K o6s3atensHol yactu. YuTaercs B 6
cemectpe. Haxonures non nnnekcom b1.B.05.

2. Pe3y.]'II)TaTbI OCBOCHHUSA NUCIHHUITINHBI (MO)]yJ'lﬂ) YpaBHeHNS ¢ YACTHBIMHU NPOU3BOJIHLIMH

[Ipouecc u3yueHUs: MUCUUIUIMHBI HallpaBieH Ha (OPMHUPOBAHUE 3JEMEHTOB CIIETYIOIINUX
komneTeHMi B coorsercTBuu ¢ ®I'OC BO 1o faHHOMY HanpaBiIeHUIO:

Kon HanmenoBanue WNHpaukaTop AOCTHKEHUS KOMIIETEHIUU
KOMIIETEH KOMIIETCHIIUU (3aKpeTUICHHBIN 32 TUCITUILTHHON)
TN
VK-1 Crioco6eH oCyIIecCTBIISTh VK-1.1. Ananusupyer 3aauy, BbIACIssA € Oa30BbIe
MOUCK, KPUTHYECKUI COCTaBJISIOILNE;
aHaIu3 nHPOpPMAIIHHY, VYK-1.2. Onpenenser, MHTEPIPETUPYET U PAaHKUPYET
MIPUMEHATh CUCTEMHbIN nHbopMaIHIo, TpeOyeMyIO JUIsl pelIeHHs] TOCTaBICHHOMN
MOJIXOJ IJISl pEeLICHUS 3aJa4u;
[IOCTaBJICHHBIX 3a/a4 VYK-1.3. OcymiecTBisieT MOUCK HHGOPMAIIUN JUTS PEIICHUS

IIOCTaBJICHHOM 3a7ja4y 10 PA3JIMYHBIM TUIIAM 3aIIPOCOB;
VYK-1.4. IIpu 0o6pabotke nHbopmaruu oTandaeT GaKkThl
OT MHEHUH, UHTEPIPETAIHiA, OLIEHOK, ()OPMHPYET
cOOCTBEHHBIE MHEHUS U CYKJIEHUS, apTYMEHTUPYET CBOU
BBIBOJIbI U TOUKY 3PEHUS;

VK-1.5. PaccmaTpuBaet u npejjiaraet BO3MOKHbIE
BapUAaHTHI PELLIECHUS NIOCTABIECHHON 33/1a4M, OLICHUBAs UX
JIOCTOMHCTBA U HEJIOCTATKHU.

I1K-1 Crniocob6eH ornpeaenuThb [IK-1.1: 3HaeT 0COOEHHOCTH COBPEMEHHOTO dTana
obue GpopmsI 1 3aKo0- pa3BuTHsa 00pa30BaHUS B MUPE, 3TAIlbl Pa3BUTHS
HOMEPHOCTH OTAEIbHON MATEMATHKH
MpeIMETHON 00IacTu

pel [IK-1.2: Ymeer CHCTEMHO aHAIM3UPOBATH

“H(pOpMaIIHIO, COMTOCTABIIATH, 1€TaTh BEIBOIBI

[1K-1.3: Brnageer cOBpeMEHHBIMU METOJIAMH,

METOJI0JIOTHEN HAayYHO-UCCIIEI0BATEIbCKOM

JIESITEIIbHOCTH B 00J1aCTH MaTeMaTHKHU, JEMOHCTPUPYET
TIOHMMAaHHE

o01el CTPYKTYphI TaHHOU ,i[I/ICI_II/IHJ'II/IHI)I.




4. CTpyKTypa H coaepxkaHMe IMCUMILVIMHBI (MOAYJs]) YPAaBHEHUS] C YACTHBIMHU

NPOU3BOAHBIMH
4.1. CTpyKTypa AUCHUIIMHBI (MOXYJIs1)

OO6m1ast TpyA0EMKOCTh TUCIUILIMHBI COCTABIISIET 5 3aUeTHBIX eauHull, 180 Jacos.

Bun yyeOHoi padoThI Bcero IopsaaxoBbIil HOMeEP

ceMecTpa

OO6m1ast Tpy10€MKOCTh AUCIUILIMHEI BCETO (B 3.€.), 43e. 6
B TOM 4YHCIJIC:

Kypcogoii mpoekt (pabota) HE MPeyCMOTPEHO

AynHUTOpHBIE 3aHATHUS BCETO
(B akaz. gacax), B TOM
qHcie:

Jlexun 34 34

[IpakTrueckue 3aHATUS, CEMUHAPBI 34 34

JlaboparopHbie paboTHI

CamocrosTenbHas paboTa Bcero (B akal. 9acax), B 49 49
TOM YHCIIE:

KCP

DK3aMeH 27 27

OO01ast TpPyA0EMKOCTh JTUCIIUTUINHBI 144 144

Ne/

Bunsl yaeGHOH pabOTHI, BKIIOYast
CaMOCTOSTENBHYIO paboTy CTYACHTOB
U TPYJOEMKOCTEH (B Jacax)
HaumenoBanue
paszienioB U TeM

DopMbI TEKYIIETO KOHTPOJIS
yCIIeBaeMOCTH (II0 HEelleIsIM
cemectpa). Dopmel
MIPOMEXKYT. aTTECT

JVMCUMILIAHBI (MOJyJIst) Aynuropuas pa6ora CamocTosTenbHast

pabota

ceMecTp
JlaGopar. 3aHsTusI
Jp.BujbI KOHTaK. pao.
Bcero

Kypcos. pa6(.mpoekr)
[oAroToBKa K 9K3.

Hpyrue Buast

[IpoBepka KOHTp.pad
Iposepka pedepara
IIpoBepka scce u
Kypcosas pabora

CobecenoBanne
IIpoBepka TecToB

KomnokBuym

BCETO
wo | JIEKIIUH
v | IIpakr. 3ansTus

—

Pa3gen 1. BeiBoa ypaBHeHUid 0
KOJIe0aHUi CTPYHBI,
TeNmJIONPOBOJHOCTH, Jlamiiaca;
MOCTAHOBKA KPaeBbIX 3a/1a4, UX

(usnyeckas MHTEpNpeTANM.

1.1

BriBo ypaBHEHMIT KosteOaHMI 2 12
CTPYHBI, TETJIONPOBOAHOCTH,
Jlanmaca. IToctaHoBKa
KpaeBBIX

3a/1a4, ux (usnueckas
HMHTEPIPETALHSL

Paznen 2. Teopema Komu- 4 4 20
KoBasieBckoii; monsitue
XapaKTepHCTHYECKOI 0
HANpaBJIeHNs,
XapaKTepUCTUKHU; PUBeeHe
K KAaHOHHYeCKOMY BHIY U
KJIaccuGuKanus JMHEHHbIX
YPABHeHMil ¢ YACTHBIMH
TPON3BOJAHBIMH BTOPOIO
MopsIIKA.

2.1

IIpuBenenue 2 2
KaHOHHYECKOMY BHIY U




KIaccu(uKaIus
JIMHEWHBIX YPaBHEHUH ¢
YaCTHBIMH TIPOM3BOJTHBIMU

BTOpOro nopsiaka. Teopema
Komn-KopasneBckoid.

22

INonsATHE XapaKTEPUCTHYECKOTO
HAaIpaBJICHUs, XapaKTEPUCTHKHL.

Paznen 3. BosiHoBoe
YPaBHeHHe; JHepreTHYecKue
HEPABEHCTBA; eANHCTBEHHOCTh
pemienust 3aaaumn Kommu u
CMELIAHHOM 3a1a4M; BbIBOJ
¢opmya Kupxroda u
Ilyaccona, uccjieqoBanue 3TUX
dbopmyn; meton Dypne qus
YPaBHEHHH KoJIeOaHUIH
CTPYHBIL, 001asI CXeMa MeTo/a
Dyphe.

YpaBHenus Jlaniiaca u
ITIyaccona; ¢popmyJibl I'puna;
¢dyHaamMenTaIbHOE pelLIeHue
oneparopa Jlanuaca;
NMOTEHI[HAJIbI; CBOMCTBA
TapMOHHYECKUX (YHKIUI;
€/IMHCTBEHHOCTD peleHunii
OCHOBHBIX KpPaeBbIX 32124 /I
ypaBHeHus Jlannaca; gpyHkuus
I'puna 3apaun Jupuxie;
pewmeHue 3axaum Jupuxie nis
ypaBHeHus Jlamiaca B mape;
€/INHCTBEHHOCTH pelleHust
BHelIHel 3agaun JlupuxJe;
0000111eHHBIEe pereHus!
KpaeBbIX 3a/1a4.

24

24

60

3.1

BoniHoBOE ypaBHEHUeE.
DHepreTryeckre HepaBeHCTBA.

32

EnuHCTBEHHOCTH pemeHus
3anaun Komu u cmemanHoit
3a/1a4H.

BeiBon popmyn Kupxroda u
[Iyaccona, uccnenoBanue
otHX hopMyIT

33

Meron ®@ypre anst ypaBHEHUS
KoJIe0aHHUH CTPYHBI, 00MIast
cxema Metona Pypse.
YpaBHeHus

Jlannaca u Ilyaccona. @opMyisl
I'puna.

34

DyHITaMEHTAJILHOE PELICHUE
oneparopa Jlamnaca.
TToreHumanel.

CBoiicTBa rapMOHHYECKUX
(YHKITHH.

35

EnuHCTBEHHOCTE peleHuit
OCHOBHBIX KPaeBBIX 33134 JJIs
ypaBHeHus Jlannaca. @yHkuus
I'puna 3apaun Jupuxine.
Pemenue 3anaun lupuxie aas
ypaBHeHus Jlamaca B mape.

3.6

EnnHCcTBEHHOCTH peneHust
BHEIIHEN 3a1aun JJupuxie.
OO0001IeHHbIE peIIeHUS
KpaeBbIX 331a4.

Paznen 4. YpaBHeHue
TENJIONPOBOHOCTH; MPHHIMII
MaKCMMYMa B OTPAHMYEHHOI
00J12CTH M €IUHCTBEHHOCTH
pemenus 3agauu Komu;

10




NMOCTPOCHHS PellieHne 3a1a4H
Kouu ans1 ypaBHeHust
TENJIONPOBOJIHOCTH.

4.1

YpaBHenue 2 2
TerutonpoBoHocTH. I IpuHIMI
MaKCHUMyMa B OTpaHHUYCHHOU

00J1aCTH 1 €MHCTBEHHOCTh
pemrenus 3anaun Komnm.
IToctpoenus penienue 3agauu
Ko nns ypaBHeHUS
TETIONPOBOIHOCTH .

Paznen 5. IousTie 2 (2 8
KOPPEKTHOM KpaeBoii 3a1a4m;
NpUMepbl KOPPEKTHBIX U
HEKOPPEKTHBIX

KpaeBbIX 3a1a4.

5.1

ITonsiTue xoppexTHOI KpaeBoil 2 |2
3agaun. [IpruMepsl KOPPEKTHBIX
Y HEKOPPEKTHBIX KPaeBhIX
3a1ad.

OO01mas TpyI0eMKOCTh, B 4acax 6 (144 | 34| 34| - | - | 49] - [TpoMexKyTOUYHAS ATTeCTALHSI

dopma

3auer

3adeT ¢ OIEHKOU

DK3amMeH

4.2. Coaepskanue JMCHUILIMHBI (MOTYJIs1)
Pa3nea 1. BeiBoj ypaBHeHH KonebaHu CTPYHBI, TEIIONPOBOIHOCTH, Jlamaca; mOCTaHOBKA KPaeBbIX
3aja4, X Qusndeckas HHTepPIpeTaIus.

Temal.l. BeiBog ypaBHEHMI KOJIeOaHUM CTPYHBI, TEIIONPOBOIHOCTH, Jlamaca. [loctanoBka KpaeBbIx
3aa4, X (pu3uveckas HHTepPIpeTaIus.

Pa3nea 2. Teopema Komn-KoBaneBckoil; MOHATHE XapaKTEPUCTUUECKOTO HAIIPABIICHNUS,
XapaKTepUCTHUKH; IPUBEJICHNE K KAHOHUYECKOMY BUIY M KilacCU(UKaLUs JIMHEHHBIX ypaBHEHUH C
YaCTHBIMU MPOU3BOJAHBIMU BTOPOTO MOPAIKA.

Tema 2.1. [IpuBeaeHne k KAHOHUYECKOMY BUAY U Ki1accu(UKalMsl TUHEHHBIX YPaBHEHUH C YaCTHBIMU
IIPOU3BOAHBIMM BTOpOTO nopska. Teopema Komm-KoBaneBckoi.

Tema 2.2. [ToHsiTHE XapaKTePUCTUYECKOTO HAMPaBICHUS, XapaKTEPUCTHKH.

Pa3nea 3. BoHOBO€E ypaBHEHUE; JHEPIETUUECKUE HEPABEHCTBA; EAMHCTBEHHOCTD PELICHUS 3a1a4l
Komm u cmemanHo# 3agaun; BeiBoa popmyn Kupxroga u [lyaccona, uccnenoBanue 3tux Gopmy;
metoa Pyphwe Ui ypaBHEHUs KoJleOaHU# CTpyHBI, 001mas cxema Metoga dypre. YpaBHEHUS
Jlannaca u Ilyaccona; popmyinsl I'puna; ¢pyHnamentanbHoe penieHue oneparopa Jlamnaca;
MOTEHIIMAJIbl; CBOWCTBA TAPMOHUYECKUX (PYHKLUH; €TMHCTBEHHOCTh PEIIEHU OCHOBHBIX KPAEBBIX
3amad it ypaBHenus Jlamnaca; ¢dynakius ['puna 3anaun J{upuxie; penienue 3anaun Jupuxiie as
ypaBHeHwus Jlamnaca B mape; e IMHCTBEHHOCTh PeIleHHs BHEIIHeH 3a1a4un [{upuxie; 0000meHHbIe
peLIeHus KpaeBbIxX 3a1a4.

Tema 3.1. BonHoBoe ypaBHeHHE. DHEPreTHUECKUE HEPABEHCTRA.

Tewma 3.2. EnunctBeHHOCTD penienus 3agaun Ko u cMenianHoi 3agaun. BeiBon popmyn
Kupxroda u [lyaccona, uccnenoBanue 3Tux Gpopmyi




Tema 3.3. Meton ®ypbe i ypaBHeHUs KojeOaHUM CTpyHbI, 00111as cxema Meroa Oypee.
VYpasuenuns Jlamnaca u [lyaccona. @opmyusl I'puHa.

Tema 3.4. dyHnameHTanbHOE pelieHne omnepaTtopa Jlammaca. [Torenimanel. CBOMCTBa rapMOHUYECKHX
(bYHKIHA.



Tema 3.5. EAMHCTBEHHOCTb pellIEHUI OCHOBHBIX KpPaeBbIX 3aja4 sl ypaBHeHus Jlamnaca. @yHKuus
I'puna 3amaun Jupuxne. Pemenne 3anaun {upuxie g ypaBHenus Jlamnaca B mape.

Tema 3.6. EnMHCTBEHHOCTH pelieHus BHeNHeH 3aaaun Jupuxie. O000IeHHbBIE pereHusT KPaeBbIX
3ajay.

Pa3nen 4. YpaBHEHHE TEIUIONPOBOAHOCTH; IPUHIIAIT MAKCUMyMa B OTPaHUYECHHOW 00JIaCTH U
€MHCTBEHHOCTh pemeHuss 3anadn  Komwu; nocTpoeHus pemenne 3aaaun  Komm st
YpPaBHEHUS TEILIONPOBOIHOCTH.

Tema 4.1. YpaBHeHue TemionpoBoaHoCTH. I IpuHITMTT MakcMMyMa B OTpaHHYECHHON 00J1aCTH U
€IMHCTBEHHOCTH perienus 3anaun Kommm. [Toctpoenus permenne 3anaun Komu s ypaBHEeHUS
TEIUIONPOBOAHOCTH .

Paspea S. [loHATHE KOPPEKTHOM KpaeBOM 3a1auu; IPUMEPBI KOPPEKTHBIX U HEKOPPEKTHBIX KPAaeBbIX
3ajad.

Tema 5.1. [TonsiTue KoppekTHOI KpaeBoi 3aaun. [IpruMeprl KOPPEKTHBIX U HEKOPPEKTHBIX KPaeBbIX
3ajad.

Tembl 1a00paTopHbIX padoT (JIabopaTopHbIii MPAKTHKYM)
He npexycmorpens yueOnbsiM mianom OOIT

IIpumepHast TeMaTHKa KypCcOBBIX padoT

He npenycmotpens! yueOHbIM 1uiaHoM OOIT



5.  Oo0pa3oBaTeJbHBIC TEXHOJTOTHH

AKTHBHBIC U HHTCPAKTUBHBIC (I)OpMBIZ JICKOWH, ITPAKTHUYCCKUC 3aHATUA, KOHTPOJIbHBIC pa6OTH,
KOJUIOKBUYMBEI, 3a4€Thl U OK3aMCHBI. B TteueHue CEMECTPOB CTYACHTHI PCIIAIOT 3aJa4u, YKa3aHHBIC
MMpErnoaaBaTciIcM.

6. YueOHO-MeTOAMYecKOe oOecreyeHHe CaMOCTOSITeIbHON padoThl cTyAeHTOB. OLeHOYHbIe
cpeacTBa JJIsl TEKYILIero KOHTPOJISI yCIIeBAeMOCTH, NMPOMEXKYTOYHOH aTTeCcTallMH 10 UTOram
OCBOEHMS THCHMIJIHHBI.

6.1. [L1an camocTosITEILHON PadOTHI CTY/IEHTOB

Ne n/mm HaumenoBanmue pasnena (tembl) | Bug camocrositesibHO# Tpynoemkocts (B
padoThbI aKaJeMH4YeCKuX
gacax)

Paznen 1 | BeiBoa ypaBHeHmMii Ko1eoaHuii
CTPYHBI, TEIIONPOBOJIHOCTH,
Jlamjiaca; mocraHoBKa
KPaeBbIX 327124, UX
(pusnyeckas HHTEpHpeTALHUSA.

1.1 BriBon ypaBHEHMIT KOJTeOaHMIA AyautopHas pabora 10
CTPYHBI, TETIONPOBOIHOCTH,
Jlantaca. IToctanoBka
KpaeBbIX 3a/1a4, UX
buzmveckas

WHTEepIpeTaIysl.

Paznen2 | Teopema Komu-KoBasieBckoii;
NOHSATHE XapAKTePUCTUYECKOT0
HAINIPaBJICHUs,
XapPaKTePUCTUKHU; PUBEIeHUE
K KAHOHMYeCKOMY BUAY U
KJIaccH(pUKALMS JIUHEHHBIX
YPaBHEHHIl ¢ YACTHBIMH
NMPOU3BOAHBIMU BTOPOI0
MOPAIKA.

2.1 [TpuBenenue k TeopeTnuecknii Tect 10
KaHOHMYECKOMY BHLY U
KJaccupUKalUs THHEHHBIX
ypaBHEHUH C YaCTHBIMU
MIPOU3BOTHBIMU BTOPOTO
nopsinka. Teopema
Komm-KoBanesckoii.

2.2 IToHsiTHE XapaKTEpUCTUUECKOTO AynuTopHas padora 10
HaIlpaBJICHUs, XapaKTEPUCTUKH.

Pazgen 3 | BosiHOBOe ypaBHeHMe;
JHEpPreTH4ecKue HEPaBeHCTBA;
€INHCTBEHHOCTDH PelleHus
3aga4yu Komu u cMemanHoM
3aJa44; BbIBOA (hOopMYyJI

Kupxroga u Ilyaccona,
HCCJIeJOBAHME ITUX




dbopmya; meron Pypnbe 1
YPaBHeHHs KOJIeOaHuii
CTPYHBI, 0011asl cXema
MeToaa Dypbe.

YpaBHenus Jlamiiaca u
Ilyaccona; ¢popmyiibl I'puna;
¢dyHaaMeHTAJIbLHOE pellleHue
oneparopa Jlanjaca;
NMOTEHIHAJIBI; CBOMCTBA
rapMOHUYeCKHX QyHKIM;
€IMHCTBEHHOCTH PelIeHuil
OCHOBHBIX KpaeBbIX 32/1a4 1JIfl
ypaBHeHnus Jlanjaca;
(pynxuusa I'puna 3axaun
JAupuxJie; peuieHune 3aaa4u
JAupuxJie 1Jis1 ypaBHeHUs
Jlanuiaca B mape;
€INHCTBEHHOCTDH PelleHus
BHeLIHel 3agaun Jlupuxiie;
00001IeHHbIE pelIeHus]
KpaeBbIX 33/1a4.

31

BonnoBoe ypaBHeHue.
DHepreTUyeckre HEpaBeHCTRA.

AynuTopHasi padora

10

3.2

EnuHCTBEeHHOCTD pelieHus
3agaun Komm u cMenmanHoi
3agaun. BeiBon popmyn
Kupxroga u [lyaccona,
UCCIIeIOBAaHUE ATHX (POPMYIT

AynuTopHas padora

10

33

Meron @ypse i1 ypaBHEHUS
KoJieO0aHu CTPYHBI, 00IIIast
cxema merona Oypebe.
VYpaBuenus Jlamiaca u
[Iyaccona. ®opmyiib

['puHa.

AynuTopHas padora

10

34

DyHIaMEHTAIbHOE pelIeHUE
oneparopa Jlamnaca.
[Torenuumansl. CoiicTBa
TapMOHHYECKHUX (PYHKITHH.

AynuTopHas padora

10

3.5

EnuHCTBEHHOCTD pelIeHUI
OCHOBHBIX KpaeBbIX 3a7au AJs
ypaBHeHus Jlamtaca. OyHKuus
I'puna 3apaun upuxine. Pemenue
3amaun Jupuxie s ypaBHEHUS
Jlannaca B miape.

AynuTopHas padora

10

3.6

EnuHCTBEHHOCTH perieHust
BHENIHEW 3agauu Jupuxiie.
O060011eHHbIE peLIeHUS
KpaeBbIX

KonTtpoJubnas padora

10

3a7a4.

Pa3znen 4

YpaBHenue




TEeNJI0NPOBOIHOCTH; MPUHIIHAI
MaKCMMYyMa B OTPaHUYeHHOI
00J1aCTH U ¢ITHHCTBEHHOCTD
pemienus 3agaun Kommu;
NMOCTPOEHUs pellieHue 3a1a4u
Koumm 111 ypaBHeHust
TEeNJIONPOBOHOCTH.

4.1 VYpaBHeHue AyautopHasi paéora 10

teruionpoBogHoCcTU. I IpuHun
MaKCUMyMa B OTPaHU4YCHHOU
00JacTH U €IMHCTBEHHOCTH
peenus 3anaun Komm.
[TocTpoenus peuieHue 3a1auu
Komm niig ypaBHeHUs
TEIUIONPOBOJHOCTH .

Pasnen S | [lonsiTHe KOPPEKTHOM KpaeBoOu
3aJa4M; NPUMeEpPbl KOPPEKTHBIX
1 HEKOPPEKTHBIX KPaeBbIX
3aaad.

51 [TonsiTHE KOPPEKTHOM KpaeBOH AynuTopHasi padora 8

3anauu. [Ipumepsl KOPPEKTHBIX U
HEKOPPEKTHBIX KPaeBbIX 3aad.

OueHouHbIe cpeacTrBa AJisd TEKyHIE€ro KOHTPOJIA YyCIIEBACMOCTH H HpOMG)KyTO‘IHOfI

arrecTauuu
Kpurepun onieHKH NpoMe;KyTOYHOH aTTecTanum B oopme 3auera
Onenka | XapakTepucTHUKa TpeOOBaHMI K pe3yiIbTaTaM aTTecTaluu B (hopMme 3auera
«3adreHo» Teoperuueckoe conepkaHue Kypca OCBOCHO ITOJHOCTBIO 0€3 PoOeIoB Win B

1IEJIOM, WJTK OOJIBITIIEH YacThi0, HEOOXOIUMbIE TPAKTUYECKUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepHajioM C(HOPMHUPOBAHBI WK B OCHOBHOM C(HOPMHPOBAHBI,
BCE WJIM OOJIBIITUHCTBO MPETyCMOTPEHHBIX pabodei MporpaMMoi yueOHBIX
3aJIaHUH BBIITOJIHECHBI, OT/ICJIbHBIC U3 BBITIOJTHCHHBIX 3a/IaHUN COJIEPIKAT
OIIIHOKH.

«He 3auteno»

Teoperuueckoe copepkaHue Kypca OCBOCHO YaCTHYHO, HEOOXOIMMbIE HaBBIKU
paboThl HE CPOPMUPOBAHBI UK CPOPMHUPOBAHBI OT/IETbHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueit yueOHOI mporpamMmoii 3a1aHuil He
BBITIOJTHEHO JIMOO BBITIOIHEHO ¢ TPYyObIMH OIIHOKaMH, Ka4eCTBO UX
BBITIOJTHEHHSI OIIEHEHO YHCIIOM OaJlioB, OJTM3KUM K MUHUMYMY.




Kpurepun onieHkn npomMe;KyTo4HOM aTTecTanum B gopme IK3aMeHa

Onenka XapakTepucTuka TpeOOBaHHI K pe3yJibTaTaM aTTecTaluu B opme
9K3aMeHa
«OTIm4HO» Teopernueckoe coaepkaHue Kypca OCBOECHO IIOJHOCThIO 0e3

mpoOesIoB, CUCTEMHO M TIJIyOOKO, HEOOXOIWMBIE MPAKTUYECKUE HABBIKU
paboThI C OCBOCHHBIM MaTepHaIOM c(hOPMHPOBAHBI, BCE MPEITyCMOTPCHHBIE
paboueii yueOHOM TporpaMMoi ydeOHbIe 3a/IaHHsI BBITIOJTHEHBI 0€3yNpeyHo,
KayecTBO WX BBINOJHEHHUS OICHEHO YHUCIOM OayIoB, ONU3KUM K
MaKCUMYMYy.

«Xopor1o» Teopernueckoe cojepkaHue Kypca OCBOEHO B LIeJIOM 0e3 IpoOeos,
HE00XO/IMMbIE TPAKTUYECKHUE HABBIKM PAaObOTHl C OCBOEHHBIM MaTEpUaIOM B
OCHOBHOM  C(OPMHMPOBAHBI, MpPEIyCMOTpPEHHble  pabouelt  yueOHOM
porpamMMoil yueOHble 3aJaHHsl BBINOJIHEHBI C OTJEIbHBIMU HETOUYHOCTSIMH,
Ka4yecTBO BBINOJHEHUsI OOJBUIMHCTBA 33/JaHU OIICHEHO YHCIOM O0asioB,
OJMU3KUM K MaKCUMYyMY.

«Y TOBJIETBOPUT Teopernueckoe conepkaHue Kypca OCBOEHO OOJbIlel YacThio, HO
€JIBHO» mpoOesbl  HE  HOCAT  CYNIECTBEHHOIO  XapakTepa, HeoOXOoauMble
MPAaKTUYECKHE HABBIKM PAa0OTHI C OCBOCHHBIM MAaTEPHAIOM B OCHOBHOM
c(OpMHPOBaHbI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX pabodeil ydeOHOM
MPOrpaMMoil y4eOHBIX 3a/laHUi BBIIIOJHEHBI, OTJEIbHBIE U3 BHIIOJHEHHBIX
3aJIaHAK COJIEPKAT OIIUOKH.

«HeynosnerBop Teopetnueckoe coaepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIMMbIE
UTEILHO» HaBBbIKU PabOTHI HE CHOPMUPOBAHBI WM CHOPMUPOBAHBI OT/IEIbHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabouell yueOHON mporpaMMoil yueOHbIX
3aJlaHui HE BBITIOJHEHO JTMOO BBIMIOIHEHO C TPyObIMH OIIMOKaMU, Ka4eCTBO
UX BBITIOJIHEHUS OLIEHEHO YUCIIOM 0aslioB, OJU3KUM K MUHUMYMY.

6.2. MeTtoanyeckue yKa3aHHs 110 OPraHU3ali CAaMOCTOATEJIbLHOH PadoThI CTYICHTOB

CamocrosiTenbHast paboTa SBJISIETCS OJHUM U3 BUIOB yueOHOW J1E€ATENbHOCTH O0yYaroIuxcs,
CHOCOOCTBYET Pa3BUTHIO CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH M OPraHU30BAHHOCTH, TBOPYECKOIO
MOAX0/a K PEIICHUIO po0sieM y4eOHOro 1 Mpo¢heCCHOHATBHOTO YPOBHSI.

AynuTopHas caMocTosITebHas paboTa 1o yuyeOHOM TUCIMIIMHE OCYIIECTBISIETCS HAa yUYeOHBIX
3aHATHUAX M0J] HETIOCPEICTBEHHBIM PYKOBOCTBOM IPENoAaBaTesis U M0 ero 3aJaHHuIo.

BueaynutopHas camocTosiTenbHasi paboTa BBINOJIHACTCS 0 3aJaHHIO MperoaaBatelis 6e3 ero
HENOCPEJACTBEHHOTO YUaCTHsI.

Bunpl 3amanuii Uis BHEAyIUTOPHOM CaMOCTOSTENbHOW palOOThl, MX XapakTep, YUUTHIBATbH
criennuKy u3ydaemMoi yaeOHON JUCITUTUTMHBI, HHIUBUTy AJIbHBIE 0COOCHHOCTH 00YYarOIIeToCs.

KoHTposas camMocTosTeTbHON pabOThl U OLIEHKA €€ Pe3yJIbTaTOB OPraHU3yeTCs KaK eIMHCTBO

IBYX (opM:



1.CaMOKOHTPOJIb U CaMOOLIEHKa 00yYaroIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MPENOaBaTeIsl.

Opranuszanus 1 pyKoBOJACTBO ayJUTOPHON CaAMOCTOSATE/ILHON PadoThl

AynuTopHas camocTosTeNbHas padoTa Mo JUCIMILIMHE BBIIOIHAETCS Ha YUEOHBIX 3aHATHUAX
101 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJIaBaTENsI U MO €ro 3a/IaHUIO.

OCHOBHBIMHU BHJIaMH ayAUTOPHON pabOThl CAMOCTOSTENILHON paObOThI SBJISIOTCSL:

- BBINIOJIHEHUE J1a0OpaTOPHBIX U IMPAKTUUYECKHX pPabOT OCYIIECTBISETCS Ha JIaDOpaTOPHBIX M
NPAaKTUYECKUX 3aHATHSAX B COOTBETCTBMM C TpadukoM ydeOHOro mpormecca. s oOecnieueHus
CaMOCTOSITENIbHOM paboThl NpernoAaBaTeNsiMu  pa3padaThIBalOTCS METOJUYECKHE YKa3aHUs 110
BBINOJIHEHUIO JTAOOPaTOPHOH /MPaKTUUECKOM padoThI.

PaGora ¢ nuteparypoil, ApyruMu UCTOUHUKAMU HUHQOPMAIUH, B T.4. SJIEKTPOHHBIMU, MOXKET
peann30BbIBATbCS HAa CEMHHAPCKUX M MPAKTUYECKUX 3aHATUAX. J[aHHbIE MCTOYHHMKM HH(POpPMALUU
MOTYT OBITh NpEACTABIEHbl HAa OYMa)KHOM W/WIM 3JIEGKTPOHHOM HOCHUTENSIX, B TOM YHCJE, B CETU
WNHurepHer.

[IpenogaBatens GopMyaupyeT 1iesib pabOoThl C JAHHBIM U HCTOYHUKOM HMH(pOpMaLUH, ONpEeeiseT
BpeMs Ha MpopaboTKy JOKyMEHTa U (hOpMy OTUETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBIMOJIHEHHBIX 33aJJaHUI Yallle BCEro UCIOIb3YyETCs] Ha CEMHUHAPCKOM,
MPaKTUYECKOM U JAPYTUX BUAax 3aHATHH. [IpobiiemHas /cuTyannoHHas 3agada JOKHA UMETh YETKYIO
(bOopMyIIUPOBKY, K HEW JTOJDKHBI OBITH ITOCTABIIEHBI BOMPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HANUTH
u o0ocHOBaTh. KpuTepuu OLIEHKHM TPaBUIBHOCTH PELICHUS MPOOJIEMHON/CUTYallMOHHON 3ajauu
JTIOJDKHBI OBITH U3BECTHBI BCEM O0YYarOIIIMCSI.

Opranu3anusi 1 pyKoBOJACTBO BHeAYyIMTOPHOIi padoThI

BueayauropHas camocTosTeNnbHasE padoTa BBINOIHIETCS 10 3aJaHUI0 IIperojaaBaress, Ho 0e3
€ro HEeTOCPEICTBEHHOTO y4aCTHsl.

[Ipn TnpenpsBICHUH BHUJIOB 33JlaHW Ha BHEAYIAUTOPHYIO CAMOCTOSATEIBHYIO padoTy
PEKOMEHIyeTCsI HUCIONIb30BaTh AU(PPEpEeHINPOBAHHBIN MOAXOA K YPOBHIO TMOJATOTOBIEHHOCTU
oOyuaromierocs. Ilepen BbINOIHEHMEM BHEAYJIUTOPHOW CaMOCTOSITENILHOM pabOThI IMpenojaBaTellb
MIPOBOJMUT KOHCYJBTALIMIO C OIpeAeTICHHEM IIeNId 3a/laHusl, e€ro COJAep)KaHHs, CPOKOB BBIMOJTHEHUS,
OpPUEHTHPOBOYHOTO OOBbeMa pabOoThl, OCHOBHBIX TpPeOOBaHMU K pe3yibTaTaM padOThl, KpUTEPUEB
OIICHKH, (OpM KOHTpOIsI M TIEpeyHs JuTepaTypbl. B mpolecce KOHCYJIbTallMM TMperojaaBaTeib
IPEIyNpPeXkTaeT O BOSMOKHBIX TUITMYHBIX OMIMOKAX, BCTPEYAIOIINUXCS MPU BHIMOJIHEHUN 33 JaHUSI.

Jns  metogmueckoro obOecreueHUs] W PYKOBOJCTBA CaMOCTOSITENIBHOM — paboToi B
00pa30BaTEILHOM YUPEKICHUH pa3padaThIBAIOTCS y4eOHBIC MOCOOUS, METOIMYECKHE PEKOMEHIAINN
M0 CaMOCTOSITENTLHOM MOJTOTOBKE K Pa3lWYHBIM BHJIAM 3aHITHH C YYETOM CIEUUATbHOCTH yueOHOU
JUCHUILTUHBI, OCOOCHHOCTEH KOHTHMHIEHTa CTYJIEHTOB, O0BbeMa M COJEPKAHHUS CaMOCTOSATEIbHOMN
paboThI, GOpM KOHTPOJIS H T.II.

CamocrosTenbHas padoTa MOKET OCYIIECTBISATHCS WHAMBUIYAIbHO MU TPYNIIAMU CTYACHTOB
B 3aBUCHUMOCTH OT IIefid, o0beMa, KOHKPETHOM TEMAaTUKH CaMOCTOSITENbHOM paboThl, YpPOBHA
CJI0)KHOCTH, YPOBHS IIOJIFOTOBJIEHHOCTH 00YYarOIIHUXCsl.

Bunamu 3aganuii 11st BHEAyAUTOPHON CaMOCTOSITENTFHOM pabOThl MOTYT OBITH:

- JUId OBJAJEHUS 3HAHUSAMHU: YTEHUS TEKCTa; COCTaBJIEHUS IUIaHA TEKCTa; rpaduueckoe
n300pakeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAHHME TEKCTa; BBIMUCKUM W3 TEKCTa; paboTa co
CIIOBapsIMM M CIPpaBOYHMKAM; Yy4eOHO-HMccenoBaTeNnbckas paboTa; MHCIIOJIb30BAHUE ayauo |
BUJE03aMKCEN, KOMIIBIOTEPHON TEXHUKU U IHTEpHET pecypcoB U 1p.;

- JUTs 3aKpEIUIeHNs U CUCTEMaTU3allii 3HaHUN: paboTa ¢ KOHCIEKTOM JIEKIIMH; IIOBTOpHas paboTa
HaJ y4eOHBIM MaTepuaioM; COCTaBJICHHE IJIaHa, TE3UCOB OTBETA; COCTaBJIEeHHWE Tadmul], pedycos,
KpOCCBOP/IOB, TJjoccapusi [Uisl CUCTeMaTH3alMu ydyeOHOro MaTrepuaia; H3y4deHHe CcJoBapew,
CIPaBOYHHMKOB; OTBETHl Ha KOHTPOJIbHBIE BOIPOCHI; aHATUTHUYECKass 0OpaboTKa TEKCTa; MOArOTOBKA
COO0OIIEeHUH K BBICTYIUIEHUIO HA CEMHHApe, KOH(PEepeHIH; MOATr0TOBKA

pedepartoB, 10KIIa70B; cocTaBieHue Ouorpaduii, 3ajaHuil B TeCTOBOM Gopme u Ip.

- ans  (GOpMHUpPOBaHUS YMEHHUM: pelleHHe 3ajad M yOpaXHeHH 1o oOpasily; pelieHue
BapUaTUBHBIX 3a/1a4 U YIIPa)KHEHU; COCTABJIEHUE CXEM; pEIlIEeHNE CUTYAalMOHHBIX MPOU3BOICTBEHHBIX
3a]1a; IOJrOTOBKA K JEJIOBBIM U POJIEBBIM UTPaM; MIPOEKTUPOBAHNE U MOJIEIIMPOBAHNE Pa3HBIX BUAOB U



KOMIIOHEHTOB HpO(bGCCI/IOHaJ'II)HOI\/’I JACATCIIBHOCTH, ITOATIOTOBKA HpCSCHTaHI/If/'I, TBOPYECCKUX IIPOCKTOB,
MOJITOTOBKA KYPCOBBIX M BBIMTYCKHBIX PabOT; OMBITHO-OKCIIEPUMEHTAIbHAS pab0oTa; MPOSKTUPOBAHHE U
MOACIIMPOBAHUC Pa3HbIX BUJ0B 1 KOMIIOHCHTOB HpO(bGCCI/IOHaJ'II)HOI\/’I ACATCIIBHOCTU U AP.

Jns  obecrneueHuss BHEAyAUTOPHOM  CaMOCTOSITENBHOM  pabOThI MO  JUCIMILTAHE
mpernoaBaTesieM pa3padaTbiBaeTCs TEPEUCHb 3aJaHui I CaMOCTOSITEIBHOW pPabOThI, KOTOPBIi
HeoO0xouM 11715 9P PEKTUBHOTO YIIPABICHUS JAHHBIM BUAOM yU€OHON AESITETbHOCTH 00yYatOmnuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIIPABICHUE CAMOCTOSTEIIbHON pabOTOM, PEryaupyer ee 00bemM
Ha OJTHO y4eOHOe 3aHSATHE M OCYLIECTBIISECT KOHTPOJIb BHITIOJHEHHS] BCEMH CTYyJEHTaMH rpymnmsl. Jlis
y2106CTBa nmpenoaaBarCyib MOXET BCCTH BCAOMOCTb YUCTa BBIIIOJIHCHUA MHUHHUMYMa SaﬂaHHﬁ,
HEOOXOIUMBI I IOMYyCKa K UTOTOBOW aTTeCTAllUU MO JUCIUILTHHE.

B mpomecce camocTosiTebHOM pabOTHI CTYIAEHT MPUOOpETaeT HABBIKM CaMOOpPTaHU3AINH,
CaMOKOHTPOJIS, CAMOYTPABICHHUSI M CTAHOBUTCS AKTUBHBIM CaMOCTOSITENIbHBIM CYOBEKTOM Y4eOHOM
JESITETbHOCTH.

CTyneHT caMOCTOSITENILHO OMPEENsieT PEKUM CBOCH BHEAYAHTOPHON pabOThI U Mepy TpyAa,
3aTpa4yuBacMOro Ha OBJIAaJACHUC 3HAHHUAMHU H YMCHUAMH I10 K&)K}IOI\/II JUCHUIIIIMHE, BBIIIOJHACT
BHEAyJIUTOPHYIO padOTy MO MHAWBHUIYAIbHOMY IUIAHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
Oro/1KeTa BpEMEHU U IPYTUX YCIOBUH.

E)KCI[HGBHO CTYACHT MOOJUDKCH YACIIATH BBIIIOJIHCHUIO BHanI[HTOPHOﬁ CaMOCTOSITEIbHOM
paboThI B CpeTHEM HE MEHEe 3 4acoB.

[Ipy BBHIMONHEHUH BHEAYAUTOPHOH CaMOCTOSITENILHON pPAa0OTHl CTYJIEHT HUMEET TPaBo
oOpalarbcsi K MperojaBaTesio 3a KOHCYIbTallUeld C LEIbl0 YTOUHEHUS 3adaHusl, (OpMbl KOHTPOJISL
BBITIOJIHEHHOTO 3a/1aHMUSI.

6.3. MarepuaJjibl 1J1s1 IPOBeJAEHUsS] TEKYUIEro W MPOMEKYTOYHOIr0 KOHTPOJIS 3HAHMM

CTY/IEHTOB
BapuaHTbl KOHTPONbHbLIX PaboT.

3apaHwve 1.
Onpegenutb TMN ypaBHEHWUS U NPUBECTM €ro K KAHOHWYECKOMY
BUAY A) Uy . 2uy — 33Uy 22Uy . Tuy, —3u @ 0
0) uw — 2uy . Uy, — 31y . 21y — Su @ 0 B) 21y .
6uy . 8uyy . ux . Su, —2u @ 0 3agaHue 2.
Haitu obwee pelueHne rmnepbonmyeckoro ypaBHeHs

a) y . 4y —5u,, @0
6) U . 2bu, . (B> — a* u,, ® 0

3apaHue 3.
Halitn obwee pelueHne napabdbonmyeckoro

YPaBHEHUS @) Uy — 2udyy . Uy — Uy . Uy @ 0

6) U . 2buy, . b*u,, . au, — abu, ® 0



3apgaHue 4.
Hariti obwee pelueHne annmnTuiecKoro ypaBHEHS

a) Uy . 4uy . Su,, @ 0

6) U . 2bu, . (B> . a* u,, ® 0

3apaHue 5.

PewuTb kpaesyto 3agady Oupuxne ans ypasHeHus Jlannaca B kpyre
u o0, OIrix1

u |r ® sin’gp.

3apaHue 6.

PewnTb kpaeByto 3agady Aupuxrne ana ypasHeHus Jlannaca B umnuHgpe

o0 O/ X1,0mzm1

ul,, ®1-r*, 0K rm1
u . o0, 0KKlrm1

u . e0,0mzml
3apaHue 7.

Pewuntb KpaeByto 3agavy D,lelene ana ypaBHeHUA Jlannaca B Lape

iy ®0 O, m 1

u ® 3cos’ .

”

3apgaHue 8.

PewnTb Kpaeyto 3agady Oupuxne ansa ypasHeHus enbmronbLa B Kpyre
ey du @0, 0l m 1

u |r ® sin’ ¢

3apgaHue 9.

PewnTb Kpaeyto 3agady Oupuxne ansa ypasHeHus enbmrosbLa B Lwape

u.2u @ 0,0xI» m 1

u | ® 3cos’J
.



3apganme 10.

CtpyHa anvHon [ @ 100 , 3akpenneHHasi Ha koHUax x ® O x @ [/, B Ha4YanbHbIA MOMEHT
oTTsHyTa B Touke x @ 50 cM Ha paccTosiHie /# @ 2 cm, a 3aTeM onylieHa 6e3 Tonyka.
OnpenennTb OpMy CTPYHbI ANS NI0GOro MOMEHTa BPEMEHMN £ .

3apgaHue 11.
B HavyanbHbIi MOMEHT CTPyHa, 3aKpenneHHas Ha koHuax x @ O u x @ [/, umena cbopmy CMHycouabl

. X .
u ® Asin~ |, npuYem CKOPOCTU TOYEK ee Bblnn paBHbl HyNto. HalnTt opmy CTpyHbI B MOMEHT

BPEMEHW [ .
[

3apgaHne 12.
&u

B HavanbHbIn MOMeHT ¢ @ () Toukam npsiMonuHeriHon cTpyHbl 0 B x B / cooblieHa CKop_oCTb °
1. Hantu
*t

opMy CTPYHbl B MOMEHT BPEMEHU ¢, €Cnin KoHLbl ee x ® O 1 x @ [ 3akpenneHbl.
Bonpochl K 3a4eTy:

1 Knaccudukaums ypaBHeHun. O6Lume NoHATUS.

JInHenHble ogHOpOaHbIE YpaBHEHUS 1-ro Nnopsiaka.

Tunbl ypaBHEHWI 2-r0 NOpsAKa.

[MpeobpasoBaHue ypaBHeEHUI 2-ro nopsigka. IHBapMaHTHOCTb TUMna ypaBHEHUSI.

MpuBeneHne ypaBHEHNS K KAHOHUYECKOMY BUaY.

MoHsTHe obLyero pelueHus.

OCHOBHbIE YpaBHEHNSI MaTeMaTUHECKON PU3MKN.

YpaBHeHue konebaHui CTpyHbI.

YpaBHeHue konebaHuii memopaHbl.

10. YpaBHeHWe HepaspbIBHOCTY NpU ABWXKEHUN XUOKOCTU. YpaBHeHue Jlannaca.

11. YpaBHeHue nepegayn Tenna.

12. NMocTaHoBKa 3agav MaTemaTnyeckon pusmkn. HavanesHble U KpaeBble YCIoBUS.

13. 3aBMCUMOCTb pelleHns OT npeernbHbIX ycrosun. KoppekTHas noctaHoBka 3agadun Kowwuw.
Mpumep Agamapa.

14. ®opmyna Janambepa. HeorpaHudeHHas cTpyHa.

15. CtpyHa ¢ ABYyMS 3aKpensieHHbIMU KOHLaMK 1 ero pewweHne metogom danambepa.

16. NepBas kpaeBas 3agaya Ans rmNepbonNNYecKnx ypaBHEHUN .

17. ConpskeHHble ouddepeHumanbHble onepaTopsl.

18. Metoa PumaHa.

19. dyHKUMa PumaHa ans conpsbKeHHOro ypaBHEHUS.

20. YpaBHeHne pacnpocTpaHeHus Tenna. PyHgameHTanbHoe peLleHune.

21. YpaBHeHue pacnpocTtpaHeHus Tenna. PewweHne 3agayn Koww.

22. YpaBHeHu4 Jlannaca n NyaccoHa. dyHaameHTansHoe pelleHue. dopmyna puHa.

23. PeweHuve 3agayv dupuxne onsa wapa, noctaBneHHon Ansg ypasHeHus NyaccoHa.

24. YpaBHeHue Jlannaca B UMNUHOPUYECKNX KOoopauHaTax. PelieHne 3agaun Oupuxne ans

KoSibLa C NOCTOSAHHbIMM 3HAYEHUAMM MCKOMOW (PYHKLUMN Ha BHYTPEHHEN MU BHELLHEN

OKPY>KHOCTSIX. 3
25. PelueHve ypaBHeHUs1 konebaHuin CTPyHbl METOA0M pasfesieHns nepemem—iblx (metog dypoe).
u

CoNoaR~WN=

26. MeTon ®dypbe. PasgeneHune nepemeHHbIX. PelueHne ypaBHeHUs: gy @
a &t



KOHmpOJlb 0C60€HUA Komnemelmuﬁ

No Bun xoHTpOIA Kontponupyemseie pasneinst Komnerennum,
>t KOMITIOHEHTBI KOTOPBIX
KOHTPOJIHUPYIOTCS
1 AynuTtopHas Pasznen 1- Pazgen 5 VK-1, IIK-1
KOHTp.paboTa(rpoB

€pKa U OIICHKA)

2 TeopeTtnueckuii Paznen 2 YK-1, TIK-1

TECT

3 CamocTosTeNnpHOe Pasnmen 1- Pazgen 5 VK-1, [IK-1
pelieHue
MPaKTUYECKUX
3aIaHUI

(ayauropHast)

5 3a4éT Cc OLIEHKOI Paznen 1 - Pa3snen 5 VK-1, TIK-1
B

6 cemecTpe

7. Y4eOHO-MeTOAUYECKOE H  MATePHAIbHO-TEXHHYECKOe  olecrevyeHHe IUCHHUILUIMHBI
(MonyJist) YpaBHeHHs C YACTHBIMHU NPOU3BOAHBIMU
[lepeyeHb OCHOBHOW W JONOJHUTENBHOM y4eOHOM JHTEpaTypbl, HEOOXOJUMOH sl OCBOCHHUS

JUCLUIUINHBI (MOZlyJis1) YpaBHEHUS C YaCTHBIMU IIPOU3BOJHBIMHU.

K ocHoBHOI (00si3aTenbHON) JUTEpaType OTHOCATCS Y4eOHHMKH, ydeOHble mnocolus, y4deOHo-
METOAMYECKasl JHUTEepaTypa W MOHOrpaduu, HU3ydeHHE KOTOPBIX SBISETCS OO0S3aTEIBHBIM IS
OBIIAJICHUS 3HAHWSIMH B TTOJTHOM 00BEMe MO JUCHUIUIMHE B COOTBETCTBHH C JaHHOW mporpammoit. K
OCHOBHOI, Mpexk/e BCEero, OTHOCUTCS JHUTepaTypa, uMmeromas rpud MunHucrtepcTBa oOpa3oBaHUs U
Hayku Poccuiickoit ®Deaepammu Wi Y4eOHO-METOIUYECKOTO OOBCAMHEHHS, PEKOMEHIYOIINX
U3JIJaHUE K MCIOJIb30BaHUIO B Y4eOHOM mpoliecce. B criricke 0OCHOBHOM JTUTEpaTyphbl YKa3bIBaeTCsa He
0ojiee MATH WCTOYHMKOB, MMCKOIIMXCS B JIOCTATOYHOM KoJiMuecTBe B ¢oHme Oubmmortexu. Ecmum
JIOCTYyIIHA DJIEKTPOHHAs BepcHs Y4eOHUKOB, YYEOHBIX MOCOOMII M T.A., CleyeT yKa3aTh JJIsi HUX
PEXUM JOCTYTA.

K [omomHUTENhHOM OTHOCUTCS JUTepaTypa, peKoMeHayemas OakanaBpaM, Marucrpam s
CaMOCTOSITEJIBHOTO M3YYEHHUS MpPU BBIIOJIHEHUH KypCOBOTro IpoekTa (paboTbl), yueOHOH HaydHO-
UCCIIEIOBAaTENIbCKOW  paboThl, Npu HamucaHuu pedeparoB, A MNOATOTOBKM K CEMHHApaM,
NPAaKTUYECKUM 3aHATUSAM, JIAOOpPaTOpHBIM paboTaM U APYTrUM Y4YeOHBIM 3aHATHSAM, a TaKXKe s
yIIyOJIeHUs! ¥ pacIIMPEeHUs: 3HAaHUH 10 JaHHOM JUCHUIUINHE.



Bce uctouHuky B OCHOBHOM U JIOMOJIHUTENILHOM JIUTEPATYpeE AAI0TCS C MOJHBIMU OMOIHOrpaduuecKumMu
OIMCAaHUSAMHU B COOTBETCTBHH C POCCUHCKUM MJIH 3alaHbIM CTaHAapTaMu 0(hOpMIICHUSI.

Jiist MmarucTpaTypbl 00s3aTeIbHO HAJTMYUE JTUTEPATYPhl HA aHTJIMHCKOM SI3bIKE.

7.1. Y4eOnas quteparypa:

OcHoBHas nuTeparypa:

1. Muxaiinos B.I1. «/{luddepenunanbupie ypaBHEHHs B YaCTHBIX
npou3BoaHbIX». M., Hayka, 2008.

2. [TerpoBckuit N.I'. «Jlekunu 06 ypaBHEHHUSAX C

YaCTHBIMM NPOU3BOAHBIMUY. M., 3narenscTBO MOCK. yH-Ta,

2008

3. Cob6ones C.JI. «YpaBHeHus maremarudeckoit pmsukm». M,, Hayka, 2009.
4. TuxonoB A.H., Camapckuii A.A. «YpaBHEHHs] MaTEMaTUYECKON

¢usukn». M., Hayka, 2007.

5. CmupHoB M.M. «3agauu 1o ypaBHEHUSIM MaTEMaTUYECKON

¢usukn». M., Hayka, 2007.
6. b.M. bynak, A.A. Camapckuii, A.H. TuxonoB. «COopHUK
3aJa4 1o MareMarudeckoi ¢pusuke».M., Hayka, 2008.

JlononHuTenbHas IUTEpaTypa:
Bnagumupos B.C. «YpaBHenus maremarudeckoi pusuku». M., Hayka, 2008.
bunanze A.B. «YpaBHenus maremarudeckoii puzuku». M., Hayka, 2007.
Hecuc E.N. «Metonbsl mareMaTudeckoi pusuku». M. , Hayka, 2008.
Bnanumupos B.C. «COopHuK 33134 110
ypaBHEHUsIM MaTeMaThueckoi ¢puzukmu». M., Hayka, 2008

B

7.2. UHTEpHET-pecypchl

[TockonbKy B HACTOsAIIEE BpeMs MPHU paboTe ¢ MHPOPMAIUCH MUPOKO UCIIOIB3YIOTCS PECYPCHI
TEJICKOMMYHUKAaMOHHON cetn «MHTepHeT» (mamee — cetb «MHTepHET»), TO CIIeAyeT yKasarhb
MEPCUYCHDb C&f/iTOB, HCIIOJIB3YIOIUXCA JId TMOJTYYCHHA OOIIOJHUTCIBHBIX 3HaHUU II0 H3y‘—IaeM0171
muciuminHe. Takoke cienyeT ykasaTh aapec caifTa, coAepiKallero yueoHyro UHpOopMaluio mno Kypey
(Tpu ero HaJIMYWH), IPUHIIUAIIBI pa3MeNIeHUsT B HeM WH(pOopMauu U crmocoObl paboThI ¢ CAHTOM.

Ne Haszpanue DJIeKTPOHHBIH aapec Coaepxanue
1. Exponenta.ru www.exponenta.ru | Ha caiiTe pa3MeleHbl 2JIeKTPOHHBIE YYEOHUKH,

CTIPABOYHUKH, CTATHU, MPUMEPAMU TPUMEHEHUS
MaTeMaTHYECKHX MAaKETOB B 00pa30BaTeIbHOM
rporecce, 1eMO-BEPCHUHU 110 IMYJIAPHBIX
MAaTEMAaTHUYCCKUX MMAKETOB, SJICKTPOHHBIC KHUTH U
CBOOOTHO PacCIpPOCTPaHIEMBIE IIPOTPAMMBI.

2. Math.ru www.math.ru MatemaTtndecKkuil calT Il IIKOJBHHUKOB,
CTY/I€HTOB, YUUTENIel U BCeX, KTO HHTEPECYETC s
MaTEMaTHKOU.
3. Maremaruka www.mathematics.ru | Y4eOHBIH MaTepHan Mo pa3IuiHbBIM pa3iesiam
MaTEMaTHKH.
4. MaTtemaTHKa 1J1s www.xplusy. isnet.ru | ComepKuT 00JIbIIIOE KOJHUECTBO BUACOACKIIMN IS
CTYEHTOB M Ipouee. LIKOJIBHUKOB, AOUTYPHEHTOB U CTYIECHTOB IO

MAaTCMAaTHUKE 1 (I)I/ISPIKe .



http://exponenta.ru/
http://isnet.ru/
http://www.mathematics.ru/
http://www.math.ru/
http://math.ru/
http://www.exponenta.ru/

5. Poccuiickoe www.edu.ru DenepaabHBIA 00pa30BaTEILHBIA TOPTAI:
YUpeXAEHHs, POTrpaMMBbl, cTaHAapThl, BY3b1, TeCTHI

oOpa3zoBaHme.
EID.

7.3. IIporpammHoe odecniedeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MatepuajibHO-TEXHUYECKOe oDecrevyeHue
B opranmzanum ydeOHOTO mporecca HEOOXOIWMBIMHU SIBISIOTCS CpPEACTBA, OOECTIEUMBAIOIINE

ayJMOBU3yalIbHOE BOCIPHATHE Y4eOHOro marepuaia ( CIeUATU3UPOBAHHOE JIEMOHCTPAIMOHHOE
o0opyi0BaHue):

1. Jlocka u Men (vii 6oJiee COBpEMEHHBIC aHAJIOTHH )

2. KOMIBIOTEPHBIC U MYJIBTUMEIUNHBIC TEXHOJIOTHH

3.MUKPOOH W COOTBETCTBYIONIUE YCTAHOBKM (iss pabOThl B OONBIIMX AyAUTOPHUSIX C

MHOT'OYHCJICHHBIMU I'pYyIIIIaMu CTYI[CHTOB)


http://www.edu.ru/

PaGouast mporpamMma JUCIHUIUTHEEL Y PaBHEHUSI B YaCTHbIX MPOU3BOAHbIX COCTABJICHA B
cootBeTcTBUM ¢ TpeboBanussMu ®I'OC BO no nanpasienuto noarorosku 01.03.01 MartemaTuka
(YpoBeHb BbICIIET0 00pa3oBaHus OakanaBpuaT ), yTBepkJIeHHOro [Ipukasom MuHnucTepcTBa
obpazoBanus u Hayku PO ot 10 ssaBaps 2018 . N 8 "O06 yTBepKaeHUH (efepaabHOT0 TOCYIapCTBEHHOTO
00pa3zoBaTeNbHOrO CTaHAAPTA BRICHIET0 00pa3oBaHusl - OakanaBpHaT 1o HanpasieHuro noarotosku 01.03.01
MareMatuka" ¢ y4eTOM npumepHot npocpammul yyeonou oucyuniunol n3 [1OOIT .

[Iporpammy cocraBui:
Ct. npenogaBaTenb kadeapsr «Maremarndeckuii ananus» O3goesa E.B.

[Tporpamma onoOpeHa Ha 3aceganuu Kagdeapsl «MareMaTudecKuii

aHanm3» IIporokon Ne 8 ot «27» anpens 2026w

[Iporpamma onoOpena YueOHO-METOIMUECKUM COBETOM (PU3UKO-MATEMaTHYECKOTO

(dakynpTera mpoTokoa Ne 6 ot «28» ampens 2026 T.



ITpunoxenne Nel

1. IlepeyeHp KOMIETEHIUH, ¢ YKa3aHHEM 3TanoB UX (pOPMHUPOBAHHUS B Mpolecce

0CBOEHHSI 00pa30BaTe/IbHOI MPOrPaMMBI.

[Ipu

OCBOCHHMHM  JHUCHUIIIIMHBI

(MOIynsl) KOMIIETEHIMHM, 3aKpelyieHHble 3a HeW,

peanusyroTrcs mo TemaMm (pa3denaM) IUCHUIUIMHBI (MOIyJisi), B ONPEIENIEHHOW CTENeHH
(TIOTHOCTBIO MJIM B OTOBOPEHHOM YacTH) U Ha OMPEICTICHHOM JTarie

Tabmunal.
Kon Hanmenosanue Nuaukatop JOCTHKEHNS] KOMIIETEHIUN
KOMIIETEH KOMITETCHITH (3aKperyIeHHBIH 33 JUCIUTUTUHOMN)
UH

YK-1 Crioco6eH oCyIIeCTBISITh VK-1.1. Ananusupyert 3a1auy, BbIACIsIA € 0a30BbIC
MIOUCK, KpUTUYECKUI COCTaBJISIOILNE;
aHanu3 HHpopMaIuH, VYK-1.2. Onpegenser, MHTEPIPETUPYET U PAaHKUPYET
MIPUMEHATH CUCTEMHBIN uHpopMmarmio, TpedyeMyo IS pelieHHs NOCTaBICHHON
MOJIXOJT AJISl pEeIIEHUS 3a]a4uu;

IIOCTABJIEHHBIX 33134 VYK-1.3. OcyuiecTBisieT Mouck HH(GopMauu 1jist peleHus
MOCTaBJICHHOW 3aJ]auM M0 Pa3INYHbIM THUIIaM 3alIPOCOB;
VYK-1.4. Ilpu o6paboTke nHGOpMAILIUK OTIUYALT (PAKTHI
OT MHEHUH, UHTepHpeTauii, OIIeHOK, GopMHUpYyeT
COOCTBEHHBIE MHEHHUS U CY)KJICHUS, apIYMEHTUPYET CBOH
BBIBOJIbI U TOUKY 3PEHHUS;
VK-1.5. PaccmatpuBaeT u npeagaraetT BO3MOKHBIE
BapHUaHThl PELICHNS [TOCTABICHHOM 3a/1aui, OLEHUBAsI UX
JIOCTOMHCTBA U HEAOCTATKH.

[K-1 Crioco0eH ornpenenuTh [TK-1.1: 3HaeT 0COOEHHOCTH COBPEMEHHOT'O dTara
obrue GpopmsI 1 3aKO0- pa3BUTHs 00pa30BaHUs B MUPE, ITAIbI Pa3BUTHS
HOMEPHOCTH OT/IEJIbHON MATEMATHKL
MpeMETHOH 06acTu IIK-1.2: YmMmeer CUCTEMHO aHAJIM3UPOBATH

MH(POPMALIUIO, CONOCTABIIATH, J1€J1aTh BBIBO/IbI

[1K-1.3: Bnaneetr coBpeMEHHBIMU METO/IaMH,

METOZ0JIOTHEN HAYyYHO-HUCCIIE0BATENBCKON

JeSATeIbHOCTH B 00JIACTH MAaTEMAaTUKHU, IEMOHCTPUPYET
IIOHUMaHHe

oO1iel CTpYKTypbl TaHHOH JICIHTUTHHEL

2. Onucanue nokasarejei u KPUTEPUEB ONCHUBAHUS KOMIIeTEHIIMH Ha PA3JINIHBIX




Tanax ux (popMUpPOBaAHUS, ONTUCAHHE IIKAJ OLIEHUBAHUS

TaoOnuma 2.
ConocraBJ/ieHHe HIKAJ OLleHNBAHUSA
4-6amnbHas | OTIMYHO Xopouio VY nosnerBoputensHO | HeynosnerBoputenbsHO
mKasna (oBbIIICHHBIH | (0a30BBII (TOpOoroOBBIif (ypoBeHb HE
(ypoBeHBb YPOBEHbD) YPOBEHB) YPOBEHB) copMUpOBaH)
OCBOCHHS)
100- 91-100 81-90 61-80 0-60
6annbHas
LuKana
BuHapHas 3a4TeHo He 3aureno
LKana
Tabmuma 3.

OHeHI/IBaHI/Ie 0TBE€TA HAa BOIIPOCHI IO TeMaM JIJIfl YCTHOI'O OIpoca

4-6amnpHas mKayia (YpoBeHb
OCBOCHHSI)

Tloka3zarenu

Kpurepun

OTan4HO (HOBBIIEHHBIN
YPOBEHbD)

Xoporo (06a30BbIi YPOBEHb)

Y 10BJIETBOPUTEIILHO
(MOporoBblii ypOBEHB)

- [TosnHOTA M3M0KEHUS
TEOPETHYECKOT0 MaTepuaa;
- [IpaBunbHOCTE W/HIH
apryMEeHTHPOBAHHOCTh
W3JI0KEHHUS
(mocnenoBaTeNnbHOCTh
necTBuil);

- CaMOCTOSITENIBHOCTh
OTBETA;

- KynbsTypa peun.

CTyaeHTOM J1aH MOJIHBIN, B
JIOTUYECKOU
TIOCIIEZIOBATEIIHFHOCTH
pa3BepHYTHII OTBET Ha
MOCTaBJICHHBIN BOIPOC, TIE
OH MIPOAEMOHCTPHPOBAI
3HaHU MpeIMeTa B MOJTHOM
o0beMe yueOHOM
MIPOTPaMMBI, TOCTATOYHO
TIyOOKO OCMBICITUBAET
JTUCIUILTUHY, TPUBOIUT
COOCTBEHHBIEC IPUMEPHI 110
npobiemartuke
MOCTaBJICHHOTO BOIIPOCA

CrynenTom an
pa3BEpHYTHII OTBET Ha
MOCTAaBJIEHHBIN BOIIPOC,
MIPUBOAUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOO/IHOE BJIaJIeHUE
MOHOJIOTUYECKOU PEYbIO,
JIOTUYHOCTH U
MOCJIEZIOBATEIBLHOCTh
otBeta. OnHako
JIOTTYCKAeTCsl HETOYHOCTH B

OTBCTC.

CTyaeHTOM J1aH OTBET,
CBUJCTEIILCTBYIOLIUN B
OCHOBHOM O 3HaHWH




MPOIECCOB U3y4aeMOM
JUCIHUITIINHBI,
OTJIMYAIOIIHICS
HEI0CTaTOYHOH TITyOMHOM 1
MOJTHOTOM PACKPBITHS
TEMBbI, 3HAHUECM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEAOCTATOYHBIM YMCHHUEM
AaBaTh apryMCHTHPOBAHHBLIC

OTBETHI U IPUBONTH
MIPUMEPBI, HETOCTATOYHO
CBOOOIHBIM BIIaJ€HUEM
MOHOJIOTHYECKOHN PEUbIO,
JIOTHYHOCTBIO U
IOCJIEIOBATEIHLHOCTRIO
OTBETA.

HeynosnerBopurensHo CtyneHToM J1aH OTBET,
(YpoBeHb HE CPOPMHPOBAH) KOTOPBINA COACPKUT PsiT
CEpbE3HBIX HETOUHOCTEH,
0OHapyKUBAIOIINN
HE3HaHHE MPOIECCOB
M3y4aeMOH IpeIMETHON
00JacTu, OTINYAIOLIUICS
Heri1yOOKHUM PacKpbITHEM
TEMbl, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEYMEHHEM J]aBaTh
apryMEHTHPOBAaHHbBIE
OTBETHI, CT1A0bIM BIIaJICHUEM
MOHOJIOTHYECKOHN PEYBIO,
OTCYTCTBHEM JIOTUYHOCTH U
10CJIE10BATEIbHOCTH.
CryneHt He ciocoOeH
OTBETUTH Ha BOIIPOCHI J1aXkKe
MIPH TOTIOTHUTEIBHBIX
HABOJSIIUX BOIPOCAx
TIPEero1aBaTes.

Tabmmia 4.

OnennBanue NOAroOTOBKH pedepaTon

4-6ayuteHas mikana (ypoenb | Iloxaszarenn Kpurtepun
OCBOEHMSI)




OTmyHO (TTOBBIIIEHHBIHA - [TonmtHOTA M3M0KEHUS BbINOSIHEHBI BCE

YPOBEHB) TEOPETHYECKOr0 MaTepraa; | TPeOOBaHMA K HanMcaHmo
- [IpaBUIIBHOCTH W/WITH v 3awwmTe pedpepaTa:
apryMEHTHPOBAHHOCTB obo3HaveHa neo6nema 7
S — obocHoBaHa eé

KTyanbHOCTb naH
(mocnmenoBaTeIbHOCTh aKTyanbHocTb, cAena

. . KpaTKuiA aHanu3 pasnuyHbIX
NEHCTBUI),

TOYEK 3peHunst Ha
- CaMOCTOSATENTBHOCTD paccMaTpUBaeMylo

OTBCTA, npobnemy n NOrMYHoO

- Kynbrypa peun. N3noxeHa cobcTBEHHas
nosuums,

chopmynupoBaHbl

BbIBOAbI, TEMA pacKpbITa
NOSNHOCTbIO, BblAepXKaH
06bEM, cobnoaeHbl
TpeboBaHusa K

BHeLHeMY 0hOpPMIIEHNIO,
[aHbl NpPaBUIbHble OTBETLI Ha
[OMONHUTENbHbIE BOMPOCH!

Xoporto (0a30BbIl YPOBEHB) OCHOBHble TpeboBaHMs K
pedepaTy u ero sawmre
BbIMOSTHEHbI, HO NPU 3TOM
JonyLeHbl Heao4éThl. B
4YaCcTHOCTU, MMEeKTCH
HETOYHOCTU B U3MOXXEHWM
mMaTepwuana; oTCyTCTBYeT
nornyeckas
nocneaoBaTenbHOCTbL B
CY)XOEHUSIX; HE BblaepKaH
00bém pedhbepaTa; umetoTcs
ynyLieHnsi B 0pOpMIIEHUN; Ha
OOMNOSTHUTESbHbBIE BOMPOCHI
npwv 3awmTe AaHbl HEMNONHbIE

OTBEThHI

Y 10BJIE€TBOPUTETHHO NMEITCH CyLLECTBEHHbIE
(IIOPOTOBBIif YPOBEHB) OoTCTynneHusa ot TpeboBaHMn
K pechepmpoBaHuio. B
4YaCTHOCTU: Tema OCBeLleHa
n1Wb

YaCTUYHO; AOMYLLEHbI
dhakTnyeckme owmnodku B
coaepxaHuu pedbeparta nnm
npu oTBETE Ha
AOMNONHUTENbHbIE BONPOCHI;
BO BPEMS 3aLLUTbI
oTCyTCTBYET

BbIBO/,

Hey1oB1€ TBOPUTETBHO Tema pedpepata He

(ypoBeHb He chOpMUPOBaH) packpbiTa, 0GHapyX1BaeTCs
CYLLECTBEHHOE

HenoHnmaHue npobnemsbl

TaOmuua 5.

OIIeHI/IBaHI/Ie OTBETA HA 3a4Y€TE



Ornenka

XapakTepucTuka TpeOOBaHHM K pe3ynbTataM aTTecTaluu B hopMe 3a4era

«3a4yTeHo»

TeopeTrueckoe cofep)aHue Kypca OCBOCHO MOJTHOCTHIO 0€3 MPOOEsIoB WK B
IIEJIOM, WJTM OOJIbINeH 4acThi0, HEOOXOIUMBIC TPAKTHUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHaioM C(HOPMHUPOBAHBI WJIK B OCHOBHOM C(HOPMHUPOBAHBI,
BCE WJIH OOJBIIMHCTBO MPEyCMOTPEHHBIX paboueii mporpaMmMoii yaeOHbIX
3aJlaHU# BBIITOJIHCHBI, OT/ICIbHBIC U3 BEITIOJTHCHHBIX 3a/IaHUN COJIEPIKAT
OILLINOKH.

«He 3auteHo»

TeopeTtndeckoe cofiep>kaHle Kypca OCBOEHO YaCTUYHO, HEOOXOAMMBbIE HABBIKH
paboThl He CHOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/EIbHBIE U3 HUX,
OOJIBLIMHCTBO MPEyCMOTPEHHBIX paboyeil yueOHO mporpamMmoit 3a1aHuil He
BBINOJIHEHO JIMOO BBINOJIHEHO C TPyObIMH OIIMOKaMHU, Ka4eCTBO UX
BBINOJIHEHUSI OLIEHEHO YHCIIOM 0ajIoB, OJIM3KUM K MUHUMYMY.




Matepuanbl AJ1s IPOBe/IeHUsI TEKYNIEro U MPOMeKYTOYHOI0 KOHTPOJISI 3HAHUM CTY/IeHTOB
BapuaHTbl KOHTPONbHbIX pPaboT.

3apaHue 1.
Onpenenutb TMN ypaBHEHNSI U NPUBECTU €ro K KAHOHNYECKOMY

Buay @) u. . 2uy, — 3u, . 2u, . Tu, —3u @ 0
0) uo — 2y . u, —3u, . 2u, —5u ® 0
B) 2uy . 6uy . Suy, .Uy . Su, —2u ® 0

3apaHue 2.
Haiitu obwee pelueHne rmnepbonmyeckoro

ypaBHeHus a) u,, . 4u,, — Su, ® 0
6) ty . 2buy, . (b* —a*u,, ® 0

3apgaHue 3.
Hawntn obLiee pelweHne napabonmyeckoro

YPaBHEHUS @) uy — 2uy . Uy — U, .U, ® 0
6) e . 2bu o, . b*u ,, . au, — abu, ® 0

3agaHve 4.
Haiitu obwee pelueHne annmnTuy4eckoro

ypaBHeHus a) u,, . 4u,, . Su, ® 0

6) . . 2bu,, . (b* . a* Yu,, ® 0

3apgaHue 5.

PelwunTb kpaeByto 3agady [upuxne ans ypaesHeHus Jlannaca B kpyre
K e 0, OXIrIXt1

u ® sin’ = .

re

3apgaHue 6.
PewunTb Kpaesyto 3agavy Oupuxne ons ypasHeHus Jlannaca B uunuHape

Eueoe0 ORI/ KII,Omzm1

ulz.o e 1-r,0KIrmil



u |Z (0, 0lrml
[ ]
1
e0,0mzmIl
u |
3agaHue 7.
PewunTb Kpaesyto 3agady [Oupuxne ans ypasHeHus Jlannaca B wape

Eu e 0, 0~ m1

2
u ® 3cos’ gy .

r

3agaHue 8.
PewwuTb kpaeByto 3agadvy dupuxne ong ypasHeHus ['enbmronbLa B Kpyre

. 4u @0, O m 1

® sin’ =
re

u

3agaHue 9.
PewunTb Kpaesyto 3agady Oupuxne ans ypasHeHus [enbMrosbLa B LWape

. 2u @ 0,0 r m 1

2
u ® 3cos’ gy

r

3apaHue 10.

CtpyHa gnuHon [ @ 100 , 3akpenneHHas Ha koHUax x ® O x ® [/, B Ha4anbHbIA MOMEHT
OTTSiHyTa B To4ke x @ 50 cM Ha paccTosiHue /1 @ 2 cMm, a 3aTeM onyLueHa 6e3 Tonuka.
Onpeagenutb bopMy CTPYHbI AN NloO0ro MOMEHTa BPEMEHU £ .

3apaHve 11.

B HauyanbHbI MOMEHT CTpyHa, 3akpenneHHas Ha koHuax x ® O u x @ [/, nmena dopmy crHycomabl
u ® Asin — , MpuU4Yem CKOpPOCTU TOYeK ee Obinu paBHbl Hymn0. Hantu opMy CTpyHbl B MOMEHT

BpPeMeH
[

3apaHue 12.

- . ou
B HavyanbHbI MOMEHT ¢ ® (O ToYkam NPSIMONMHENHON CTPyHbl 0 M x M / coobLleHa CKop_OCTb [ )

1.
P 4

Hantn popMy CTpyHbI B MOMEHT BPpEMEHMU ¢, €Crnn KOHUbl ee x @ 0 1 x @ [ 3aKpenneHsbl.

Bonpochl K 3a4eTy:



CoNoahId=

[ QU G G Y
WN =0

14.
15.
16.
17.
18.
19.
20.
21,
22,
23.

24

25

1 Knaccndmkaumns ypasHeHun. ObLume noHATUS.
JInHenHble ogHOpPOAHbIE ypaBHEHUA 1-ro nopsaka.
Tunbl ypaBHEHWI 2-ro Nopsiaka.
MpeobpasoBaHue ypaBHEHWI 2-ro nopsigka. IHBapMaHTHOCTb TMna ypaBHEHMS.
MpuBeneHne ypaBHEHUS K KAHOHNYECKOMY BUAY.
MoHaTne obLuero pewleHus.
OCHOBHbIE ypaBHEHUA MaTEMATUYECKON ODUSNKN.
YpaBHeHME KonebaHnin CTPYHbI.
YpaBHeHue konebaHnin memopaHsbi.
. YpaBHeHWe HepaspbIBHOCTU NPU OBUXKEHUM XNOKOCTU. YpasHeHue Jlannaca.
. YpaBHeHue nepefayn tenna.
. MNMocraHoBKa 3agay maTemaTudeckon hunsnkn. HavanbHble 1 KpaeBble yCroBUs.
. 3aBNCUMOCTb peLleHns oT npedenbHblX ycnosuin. KoppekTHas noctaHoBKa 3agayuv
Koww. MMpumep Agamapa.
dopmyna Janambepa. HeorpaHuyeHHasi CTpyHa.
CTpyHa ¢ AByMS 3aKpenfneHHbIMU KOHLaMK 1 ero pewleHne metogom [danambepa.
MepBas kpaeasi 3agada ans rmnepbonIMYecKnx ypaBHEHWUI .
ConpsikeHHble anddepeHumnansHblie onepaTopsbl.
Meton Pumana.
DyHKLMA PumaHa gnsi COnpsiKeHHOro ypaBHEHWS.
YpaBHeHue pacnpocTpaHeHuns Tenna. PyHaameHTanbHoe peLleHune.
YpaBHeHuMe pacnpocTpaHeHus Tenna. PelwweHne 3agaym Kown.
YpaBHeHus Jlannaca u MNyaccoHa. PyHaoameHTanbHoe pelleHne. dopmyna MpuHa.
Pewenune 3agaun Oupuxne ansa wapa, noctaBneHHon angd ypaBHeHus NyaccoHa.
. YpaBHeHue Jlannaca B unnMHapuyeckmx koopamHatax. PeweHnune 3agayun Oupuxne
AN KonbLa ¢ NOCTOSAHHbIMU 3HAYEHNAMUN UCKOMOW (DYHKLIMN Ha BHYTPEHHEN U

BHELLUHEWN OKPY>KHOCTSX. 3
. PelueHne ypaBHeHUsi koneGaHuii CTPYHbI METOOM pasfeneHns nepemMeHHbIxX (Metoa Pypbe).

1 ¢®u



26. MeTton Pypbe. PazgeneHvie nepemMeHHbIX. PelueHne ypaBHEHUS: g&u--@-



Caenennsi 00 yTBep:KICHHH INPOrpaMMbl HAa O4YepeIHOH Y4eOHBI roJ M PerucTpanuu
U3MEHEeHU

VYueOHblit Penrenne BHecennbsle n3MeHEHUA Iloamuce 3aB.

TOJI Kadeapsl kadenpoii
(Ne mporokona, nara)
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