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1. Onucande mokasartejiedi H KPHUTEPHEB OIEHHBAHHS HA Pa3IHYHBbIX
ITANAX UX (POPMHUPOBAHUS, ONIHCAHHE IIKAJI OIleHUBAHUS

Kommerenmus Y poBHH C(POPMUPOBAHHOCTH KOMITETEHIIH (W )
(un), wHAUKATOP | MUHMMATLHEII
ORGHE He MuHMaTBHEL C . R .
(B1) yp if yPOBEHS peaHuH BICOKHH
JOCTHTHYT (ymoBIETBOPH YPOBEHD YPOBECHB
(HEyIOBIETBOPH TeEHO) (x0pomo) (OTJIUYHO)
TEJILHO) 4 Gamma 5 Gannos
3 Ganna
2 bamna
Komnemenyusa: OIIK-1
PesyiabTarsl He SHAKOM ¢ | Yacmuunvie 3Haem 3Haem
00 yUeHHUs [To | OCHOBAMH  TEOPHH | IHAHUA OCHOBEI TEOPHH OCHOBBI TEOPHH
JHCIAIIIHHE IpeIe1oB, OCHOB TEOPHH | IPEJIENOB, NpeJIENoB,
(MOTYITIO): JU(epeHTHATEHOT | TIPEENoB, JHpepeHITHATBHO i pepeHmaTL Hor
Hnouxamop: 0 HCHHCHeHHs, | JuddepeHIHaIs | IO HCYHCIIEHHS, 0 TCTHCIICHH,
HHTETPATBLHOI 0 HOT'0 HHTETPATLHOIO
N /I-1onk1 3HAKOM C | yeq HCJIEHHS, MCY HCJIE HUS, HCY MCIIEHHSI, HHICTpaIbHOTO
OCHOBaMH TEOPHH PAJIOB, | HHTETPAILHOTO TEOPHH PAJIOB, HCTHCIICHI, TeOpHH
MaTeMaTHKH, JTU(p(epeHTHATEHEL | HCYHCIEHHS, JudpdepeHuansy | PANOB,
pu3nkH, X YpaBHEHHH TEOPHUH  PANIOB, | BIX YpaBHECHHI TUQ pepeHIMATEHEBIX
BBIUH CITUTEJIBH O MG pepeHIHAE ypaBHEHHIT ¢
TEXHUKH 0 HBIX Y paBHCHHH BO3MOKHOCTBIO
[IporpaMMHpOBaHHS. OLIEHHTh HX
I[TOJIHOTY H CBSI3b CO
CMENHBIMH
00JIACTAAMH 3HAHHS
Omeymemeyrom Hacmuunvie Vieem Yaeem
VMCHUA VMCHUA [MPHUMEHATE OCHOBBI | ITPHUMEHATE OCHOBEI
[PUMEHATL OCHOBBI | IIPHMEHATH MaTeMaTHYeCKOro | MaTeMaTHYeCKOoro
MaTeMaTHIECKOI0 OCHOBBI aHaJIu3a I | aHaIH3a 7151
aHaJiu3a U1 | MaTeMaTHYeCKOI | pelLleHHs 3aja4 | peleHHs 3aj1a4
peLeHHs 3aja4 | 0 aHalMsza JUIA | UCCHENOBaHMA M | HCCIE0BaHHA H
HCCJIEOBAHHS H | pellleHHs 3aja4 | MOJeTHpOBaHHsA MO/IEJIHPOBaHHS
MOJEJTHPOBAHHS HCCJIENOBAHHA H | NMpOo(eCCHOHAILHO | Mpo(ecCHOHATBHOH
Mpo(eCCHOHATTLHOH | MOJIEJIMpOBAHHA | H JIeATeJbHOCTH HesATEIBHOCTH,
JeaTeIbHOCTH Mpo(ecCHOHAILH TPeOYIOILIHX
OH JeATeIbHOCTH HHHOBALIHOHHBIX H
HEeCTaHIap THBIX
ITOJIXO0/10B H
METOJI0B pelIeHHSs
He eradeem | Yacmuumo Bradeem Bradeem naewvikamiu
HABbIKAMU graoeem HAGBIKAMU [MPUMEHATE OCHOBBI
IMPUMEHATL OCHOBBI | HAGbIKAMU [MPUMEHITE OCHOBEI | ITPUMEHATE OCHOBEI
MaTeMaTHIeCKOI0 IPHM €HA T MaTeMaTHIeCKOro | MaTeMaTHYeCKOro
aHaJIH3a JUIs1 | OCHOBBI aHaJIu3a 1715 | aHaIH3a 7151
peLIeHHs 3aja4 | MaTeMaTHYeCKOI | pelleHHs 3a7a9 | peleHHs 3aj1a4
HCCIIE OBAHHS M | 0O aHalH3a I | HCCJIEIOBAHHS M | HCCIENOBAHHSA H
MOJIEJTHPOBAHHS pelleHnss  3ajad | MOJIeTHPOBAHHS MO/IEJTHPOBAHHS
MpodeCcCHOHAIBHON | HCCIEJOBaHHA H | MPO(PeCCHOHAILHO | MpoheCcCHOHATBHOH
JeATeIbHOCTH MOJIEIHPOBAHUA | H JIeATEJbHOCTH HesITETBHOCTH,
MmpoheCcCHOHAIIEH TpeOYIOLTHX
: OH JeATeIbHOCTH HHHOBALIHOHHBIX H
ANEHT oA ecTartapx
Ceprudpkar; 2C0000043E9ABBB952208E7BAS00060000043E [IOAX0J0B H
Bnageneu: llleGayxoea TaTeAHa AnexkdaHopoBHa MCTOTOB PCIICHHA
NU-20nk1 Pemaer Omcymcmeayrom Yacmuunbie Xopoutue 3HaHuA Omauunbie 3HAQHUA
IHAHUA IHAHUA OCHOBHBbIX oCHOBHBIX
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nmpo(ecCHOHANBLHEIE | OCHOBHbIX OCHOBHbIX NOHATUIA, NOHATWIA,
3a71auH ¢ | MOHATWIA, MOHATWA, 3aKOHoOB W 3aKOHoB U
[IPUMEHEHHEM 3aKOHoB M1 | 3aKOHoOB M| MeTononor 1m MeTO 400 UK
eCTECTBEHHOHAYUHEI MeTonoN0r Nn MeToO0o10T UK npunMeHeHWA NPUMEHeHU S
X g | NTPUMeHeHuns npuMeHeHMs | annapaTa annapaTa
0611 HHKCHEPHBIX annapaTta annapaTta MaTeMaTun4yeck A TeMATHYECKD
, " MaTeMaTU4ecko | MaTeMaTudec | Oro aHasausa B
3HAHHIA, METOJIOB
ro aHanmM3a B | KOro aHasnM3a | NpogeccnoHan | ro aHaansa B
MaTeMaTHdecKOro 2
, npocgeccuoHan | B bHOW npoceccnoHasnb
aHansa 11 bHon npodeccuoHa | AeATENbHOCTU | Hoi
MOZACTTHPOBARIAL. 0eATEeNbHOCTU | NbHOW nesTensHOCTY
ﬂEHTE”bHDCT BO B3aMMOCBA3N
CO CMEXHbIMU
ONCUNNANHaMK
Omcymemeayrom Hacmuunvie Vieem Yaeem
VMCHLA VMEHUA NOJIL30BaTbLCH NOJIb30BaTLCH
NPUMEHATL NPUMEHATL OCHOBaMWu OCHOBaMWu
OCHOBbI OCHOBbI MaTeMaTU4eck | MaTemMaTuU4ecKo
MaTeMaTu4ecko | MaTeMaTmyec | oro aHasan3a ro aHanumsa Oons
ro aHanmsa B KOro aHanusa | 4nA peweHns pelleHnna 3anau
npoceccnoHan | B 3apau npocheccrnoHasb
bHOW npoceccnoHa | NnpoceccnoHan | HoW
OeATeNbHOCTU NbHOW bHOW neATeslbHOCTH
OeATeNIbHOCT | OeATeNbHOCTU | Tpebyrommx
1 HHHOBAIITHOHHEIX H
HECTaH JapTHBIX
[TOJIX010B H
MCTO/OB PpCIICHHA
He enaodeem Yacmuuro Braoeem Brnadeem nasvikamu
HABbIKAMU enadeem HABbIKAMU peleHna 3adau
pelleHnsa 3aday | Haswvikamu pelweHns MaTeMaTUKKN K
MaTeMaTUKN K peLleHuns 3anau paboTbl €
paboThkl C 3adau MaTeMaTuKN U | MHpopMaumnen;
WHhopMaunen; | MaTemMaTuKu pPpaboThbl C aHATH3a
COCTaBeHuns n pabotbl C MHcpopMaumnen; | uadopmariu Ha
MaTeMaTundeckn | MHopMmaume | cocTaBeHUs OCHOBE CHCTEMHOTO
X mogenen | u; MaTeMaTUdeckK | mouxoja;
3anaud coCcTaBneHnA | Mx mogenewn COCTaB/1eHWA
nccnenoBaHu MaTeMaTmyec | 3agad MaTeMaTUYeCcKu
B KX Mogesnen | nccnepoBaHua | X mogenew
npoceccuoHan | 3agad B 3adaud
bHOW nccnepoBaHW | npodgeccuoHan | UccnenoBaHMA B
OeATeNbHOCTH; | A B bHOW npoceccnoHaib
aHaJM3a npoceccnMoHa | oeaTeslbHOCTW; | HOW
HH( OpMaLHH Ha | IbHOW aHaJIH3a neAaATe/IbHOCTH,
OCHOBE CHCTEMHoOro | AeATeNIbHOCT | uH(pOpMAaLHH Ha TpeOYIOLLHX
IMNoJaxo1a 1, aHAIMz2Aa OCHOBC HHHOBAIIHOHHBIX H
MH(pOpMALMH HA | CHCTEMHOIO HeCTaH Jap THBIX
OCHOBE MoJaxXoaa [TOJIXO0I0B H
CHCTCMHOI'O MCTOIOB PCIICHHA
[MOIX01a
OuenuBanme  ypoBHA  CPOPMHUPOBAHHOCTH  KOMHOETEHIMH IO  JIUCHUILUIMHE

OCYLIECTBIIAETCA HA OCHOBE «IloyOKEeHNA O MPOBENECHUM TEKYMIETO0 KOHTPOJIA YCIIEBAEMOCTH U
TPOMEIKY TOSHAQH T AdHeRTaM  00y9aronmxcss 1Mo 00pa3OBATENBHBEIM MPOrPAMMAM  BBICHIETO

00pazoBAAFFPOHHON 8R1am  OakanmaBpuara, TpOrpaMMam CHEHMUAIATETA, HOPOTpaMMaMm
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OLIEHOYHBIE CPEJCTBA JJI51 TIPOBEPKH YPOBHS COOPMUPOBAHHOCTHU KOMIIETEHIIUA

Homep .
IlpaBHILHBIH OTBET Conep:xanue Borpoca KomnereHuus
3alaHUS
BommpoCel OTKPEITOTO THIIA (BOIIPOCH] K AK3aAMEHY ), 2 CeMeCTp
Oynkuma F(x) naseiBaerca mepBooOpaszHol (yHKIUEN [IepBoobOpa3nas (b}’HKHHH- IMousTue
¢yuxkmmm f(x) HA oTpeske [a,b], ecmm B mo00# TOUke HEOTIPEIEICHHOTO HHTErpaa
3TOTO OTPEe3Ka BEPHO paBeHCTBO: F'(x) = f(x). OTTK-1
1 Heompenenennsim  unTerpasiom  ¢Qyakmn  f(x) JT-1
) HA3BEIBAETCSA COBOKYMHOCTH MNEPBOOOPA3HBIX (DYHKIIWM, i ﬂ_zumﬂ
KOTOPBIE OMPEIEIEHB COOTHOMIEHU EM: Ot
F(x)+ C.
| | _ _ _ (CBolCTBa HEOIPENEICHHOTO MHTErpaa
Jflx)ax|=(F(xpC)=f(x]. P P
d| [ f(x)dx|=f(x)dx
| ' OIIK-1
2. JdF(X)_F(X)-i-C’ NJI-1 ok
J(uw—w)dx:J udx+fvdx—dex; NJ1-20ma
' rae u, v, W —
HEKOTOPEIE (DYHKIIMH OT X.
J C:f (x)dx=C- [ f(x)dx;
HHTEI"pﬂJI OVTeM TOXKICCTBCHHBIX npeaﬁpaaﬂaamﬂ?t MeTﬂﬂ HCIIOCPEACTBECHHOTI'O UHTCTPUPOBAHU S
NOOBIHTErPANTBHON  (PYHKIMM (MM BBIPAKEHUA) U OTTK-1
3 MPUMEHEHHS CBOMCTB MHTETPAIA TPUBOIUTCI K OTHOMY L1
) WIH HECKOJIBKAM HMHTETPAIaM SJIE€MEHTAPHBIX (DYHKIIWM. OH
1—[ Hﬂ'ZDHKI
PUMEHUM  TOJBKO  AJ  HEKOTOPBEIX  BEChMA
OTPAHMYECHHBIX KIACCOB () VHKIII
4. ‘[ f(x) 3aMeHa IIEPEMECHHOH B  HEONPEICICHHOM OIIK-1
Econempe0 n%ﬁ%ﬂg“{ HHTET A » HO HHTETPalIe W1-1om
Ceptudmkar: EE}GE%QEE&%BE% Eﬁ%&ﬁ@ﬁ@ﬂ?ﬂ{m, TO € ITOMOIIBIO Hﬂ'ZDHKI

Bnageneu; Mqﬁﬂmﬁ ﬁﬁ[ﬁ(ﬁ‘i—)ﬂﬁrﬁEﬁjﬂ( 0 (t) dt [TOJIYIACTCA.
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J flx)ax=[f(gle))g(e)de

Cnocod0  ocmoBan Ha  (Qopmyre  NPOU3BOOHOMN
MPOU3BEaCHUA: (UV) =Uu'V +Vv'U, TOE UM V — HEKOTOPEIE
q)}’HI{T_I;HH ot x. B mudpdepentmamsuoit popme: d(uv) =
udv vdu.  IIpounrerpupoBaB,  moJy4aem:

j d I udv+j vdu
d B COOTBCTCTBHH cO

CB CIH CTBAMH HCO Hp COCIICHHOT O HHT EFpHJIH:
uv= udv+f vdu JudV:w—Jvdu
o HITH

MeTto1 UHTErpUpOBAHUS 10 YACTIM

OIIK-1
NJI-1 ok
NJ1-2 o

Ecmu (pynknuusa F(x) — kakag- 0o neprooOpa3Has ot
HEMPEPHIBHOU q)yHI{uHH f(x), To

Jf Jdx=F(b)—F(a)

Huorma mpumenstot odosnauenune F(b) — F(a) = F(x)

b

{

@opmyma HeroTrona — Jlenbuuna mnpencraBmser coOou
O0mmMi MmOAXON K  HAXOXKICHUI  ONPEAEIICHHBIX
UHTETPAJIOB.

Teopema Herotona-Jlenionuiia

OIIK-1
NJ1-1 onx
NJ1-2 onki

Ceptudmkar:

20

Jlng ~ BBIUMCIEHHMS  OMNPENENIEHHBIX  WHTErPalIoB
NPUMEHAIOTCA ~ METOOBl  IMOJCTAHOBKM  (3aMEHEI
MEPEMEHHON ), METOJ MHTETPUPOBAHUA MO YACTAM, TE KE
IPUEMEL HAaXO0KICHUA EepPBOOOPA3HEBIX s
TPUTOHOMETPUIECKUX, M PPAIMOHATBHBIX 15§
TPAHCUEHAEHTHBIX (PyHKUMH. OCOOEHHOCTBIO SBIIAETCA
TOJIBKO TO, YTO OPH HOPUMEHEHUM 3TUX MPUEMOB HAIO

PacIpoCTpa ATy mpeoOpazoBaHue HE TOIBKO Ha
MEHT TOANVCAH
HO MW Ha MTPCIciabl

rﬂnﬂﬂmmqmmﬂmm (yHKIHIO,

TRITEIETTe;

J%ﬁﬁg%‘iﬁ%%ﬁﬂ 200060000043E

HPHE‘:MLI BBIYMHUCJICHWU A

HHTCT'PAJIOB

OITPCACIICHHBIX

OIIK-1
WJ1-1omx
NJ1-2omx

Hfetayxoea Td 16RHa AJTERCIAIPUBHY
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| .Beraucnenue miomanen miockux guryp.

FEGMETPHLIECKHE ITPHUIIOKCHUA OIIPCIACIICHHOTIO

2. Beruucnenue aaMHel KPUBOU OTK-1
] : a AYTH Kp : UHTErpaia NJI-1onx
3. Boraucinenne 00beMOB TEJT BPANICHHUA. T2
4. BeraucaeHue mioniaayu TOBEPXHOCTH TEIA BPAICHUA. Oft
Qopmyna  Tpamenuid  OCHOBaHa — Ha  3aMmeHe | OCHOBHBIC GhopMyIE YHUCJICHHOT'O
KPUBOJIMHENHON ()YHKIIMA HA WHTEPBANIE OTPE3KOM MHTETPHPOBAHUS OIIK-1
9. npsamou. @opmysma CuMncoHa OCHOBAaHA HA 3aMEHE WJI-1 onx
KPUBOIWHEWNHOM YACTH AJIEMEHTAPHOM TPAMEIUN YACTHIO NJ1-2omx
mapaOoJIkL.
[Tycts B HekoTopoit obmactu 3amana Qyukuus z = f(x, | [TorsiTie yacTHOM MPOU3BOIHON (PYHKIIMH JABYX
y). BozemeMm npouzBoneHyo TOuky M(X, y) u 3amanum epeMeHHBIX
npupamieHne Ax kK nmepemeHHon X. lorma BemrunHa Az
= f(x + Ax, y) — {(x, y) Ha3eBaerci 4YacTHBLIM
npupamneHueM (PyHKIHH M0 X.
Mok HO 3amicars
Az _flx+Ax,y)—f(x,y)
Ax Ax
Az OIIK-1
10 lim UJI-1
' Torma 4x»0 HA3BIBAETCS YACTHOI ;“KI
npou3BoAHOH (yukipm z = f(x, y) mo x. O603HAUEHME: WJ1-2oma
oz, . 0f(xy)
= Ly ; f (X y)
0X 0 X
AHAIOTUYHO ONPENEIIETC qgacTHAaA
MPON3BOTHAS (PYHKITMH TT0 V.
0z _y [l y+4y)=f(x,y)
@}’ Ay =0 ij
11. ['panuentom  Qymknuum B TOuke  HaseiBaercs | ['pagueHT (DYHKIUH JIBYX IIEPEMEHHBIX OTIK-1
HAMPABIECHHBIN  OTPE30K, OTIONKEHHBIM OT TOYKH, NJI-1 omx
KO PBML o AabiBaET HAmpaBaeHHe HauOBICTpeiimero NJT-2 ok

Ceptudmkar:

20

D(BOB PACTAIER0SEFANI0M00PYHKIIMY B JAHHON TOYKE.

Bnageneu:

Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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['panuent (pyHKIMM BRIYUCIAETCA TIO (POPMYIIE:

grad f = 'zj;z_+g__;

[TpousBomnas mo
BEKTOPOM:

HAIPaBJICHUIO,  OINPEOEIIeMOMY

[ =cozq-T+sina:J

[IpousBogHass (PYHKIHMH JBYX IIEPEMEHHBIX IIO
HaIlpaBJICHUIO BEKTOpa

OIPENEAeTCa KaK: OIIK-1
12. N]1-1omx
o Qfliﬁﬂi:t"" fsmaf L grad £-1. NJ1-2 omx
E, Ay il
HpDIﬂBD,I[HHH OO0 HAMPABICHUIO SBJISACTCA JIMHEUHOU
KOMOMHAIIMEN YaCTHBIX ITPOHU3BO THBIX.
Ecmm Qynxums £(x,y) B TOUKe (Xo, Yo) UMECT SKCTpeMyM, | HeoOXomuMEIe YCIIOBUS 3KCTpeMyMa (DYHKIMH
TO B 3TOM TOYke 100 00e €€ 9gacTHeIE MPON3BOITHEIE IBYX MEPEMEHHBIX. KpHTHL{ECKHe TOUKH
IEPBOTO O PATIKA PAaBHEI HY JTIO
fl (an.Vu) 0, f [an.VDJ OHK-]
13. X , Mo xoTd OBl OmHA WJT-1 ok
U3 HUX HE CYMIECTBYET. JTY TOUKY (Xo, Yo) HA3BIBAIOT MIT-2 omr
KPUTUIECKON TOUKOH.
14. H}’C’[’h B OKPECTHOCTH KpHTHLIECKﬂﬁ TOYKH (I{u, }’D) HGCTHT{}[{HLIE: YCJIOBUSI DKCTpEMyMa (byHKHHH OIIK-1
¢pyskimsa (X, y) HMEET HENPEpPHIBHBIE YACTHEIE JIBYX TTepEeMEHHBIX. NI-1omx
OPOU3BOAHEIE [0 BTOPOr0 MNOPAAKA BKIIOYUTEIEHO. NJ1-2 omi

Ceptudmkar:

20

Paccmorpum BLIpﬂH{EI—H{E‘

D(x,y)=f (%, y)f L(xy)= fo(x,y)]

1) Ecm D(x0, vo) > 0, T0o B TOuKE (X0, Vo)

q)}’HKT_I;HH flx, y) wumeer oKCTpeMyM, €CIHU
f | Xg,Y0)<0 - MAKCHMYM, €CITH fxz(xm}"u):’ﬂ i
MY HOROWERT nonnvican

3"5'”':"3*@?”@@}3%‘3 Xo, Vo) < 0, TO B TOUKE (X0, Vo)

D000043E9ABEBOS2205E7BAS00060000043E

1A A Xe ) HE MMEET SIKCTPEMy M.
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B cmyuae, ecrm D = 0, BEIBOO 0 HAIMYUM SKCTPEMYyMA
CaeIaTh HEJIb3A.

15.

HuddepennmansHEIM yPABHEHUEM HA3BIBACTCA
ypaBHEHHE, CBA3BIBAIONICE HE3ABUCHMBIE MEPEMEHHEIE,
ux (pyHkuuu U opomsBoAHBIE (MM mUpdepeHIATb )
sron pynkuuu. Ecnn gud@epennmnansnoe ypaBHEHHE
MMEET OOHY HE3aBUCUMYIO MEPEMEHHYIO, TO OHO
HA3BIBAETCA  OOBIKHOBEHHBIM AU (pepeHIansHEIM
YpPaBHEHHEM, €CIH K€ HE3aBUCHMBIX IMEPEMEHHBIX [BE
unu Oonee, TO Takoe mU(pPepeHINATLHOE YpPaBHEHUE
HA3BIBACTCA  IU(P(QEPEHIIUAILEHEIM ~ YPABHEHUEM B
UACTHBIX  MNPOM3BOAHBEIX.  HauBeICIMM  OOPAOOK
MPOM3BOHEIX, BXOMANIMX B YPABHEHWE, HA3BIBAETCA
nopPsaaKoM audepeHIanbHOTO YPABHEHHUS.

[Toustne muddepeHIMaIBEHOTO  ypPaBHEHUS.
OOBIKHOBCHHEIC maddepeHIIaIbHEIC
ypaBHeHUs. [(uddepeHuaaiprHoe ypaBHEHUE B
JaCTHBIX IIPON3BOJIHEIX. [Topsimox
muddepeHIanLHOr0 YpaBHECHUS.

OIIK-1
-1 omx
NJ1-2omx

16.

HuddepenunansHEIM - yPABHEHHEM MEPBOTO MOPSAIKA
HA3BIBAETCA COOTHOLIEHWE, CBA3BIBAIONIEE (DYHKIIMIO, €€
MEPBYIO MPOU3BOTHYIO M HE3aBHCUMYI0 MHEPEMEHHYIO,
T.€. COOTHOILLIEHNE BUIA:

F(x,y,y )=

Iudpepenrmpansaoe ypaBHEHUE y=f(x,y)
HA3BIBACTCA  YPABHEHHEM  C  Pa3aCAIONIAMUCS
IEPEMEHHBIMH, €CITH €T0 MOIKHO 3aIiCcaTh B BUJIE

y=a(x)B(y)

JludpdepeHnmansHoe  ypaBHEHHE  IIEPBOTO
nopsiika. YpaBHCHHE C  pa3AcisOIIUMUCS
MEPECMEHHBIMU.

OIIK-1
NJ1-1 onx
NJ1-2onki

17.

Ceptucpmkar. 2C

Huddepennmansnoe yPABHEHUE HA3BIBACTCA

JUHEeHHBLIM OTHOCHUTEIBLHO HEM3BECTHOU (PYHKIMH U €€

MPON3BOIHOM, €CIIM OHO MOKET OBITh 3aIMMCaHO B BUE:
y+P(x)y=Q(x),

Opu 5TOM, €CIM IpaBas 4dacte (J(x) paBHA HYIIO, TO

TAKOE YPABHEHUE HA3BIBACTCA JTMHENHBIM OTHOPOIHBIM

T NOAMUCAH
Iﬁﬂ%%ﬁ&pﬁﬁnr%nmw YPABHEHUEM, €CJTH TIPaBas dacTh

115" ‘PeP“PaKoe ypaBHEHHE HA3BIBACTCS

Jlunewnele guddepeHnaNIbHBIE  YPABHEHHS
[IEPBOro MOPsIKa

OIIK-1
-1 omx
NJ1-2 onk

HNencteutened: ¢ 19.08.2022 no 19.08.2023
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JTMHEHHBIM HEO JHOPOTHEIM m(pepentans HeIM
ypaBHEHUEM.

Jlng  uvHTErpupoBaHusA  JIMHEWHBIX  HEOJHOPOIHBIX
ypaBHeHuil (Q(x)#()) npumeHsA0TCS B OCHOBHOM [Ba
meroaa: meron bepuynmi u meron Jlarpanxa.

JlunerneiM  mu( pepeHmanEHEIM YPABHEHUEM H — TO
ITOPSIKA HA3BIBAETCH TI000€ YPABHEHHUE MEPBOU CTEIICHA
OTHOCUTENEHO (PYHKIMH Y W €€ HOPOU3BOJHBIX

JluneitHoe muddepeHIaIbHOe YPaBHCHHUE N —
ro IMmopsIKa

L (n) OIIK-1
18. Y.V sV Buna: NJ1-1omx
(n) (n—1) (n—2) | —f(v)- -2
Poy APy Dy et p, y D, Y =] (X); onk
rae po, p1, --Pn — QYHKUMH OT X WJIM ITOCTOAHHBIE
BEJIMUMHEL, IpH4IeEM p, & (.
CyMMH, qJICHOB OeCKOHEeYHOH qHUCIIOBOH HDHH’I‘Hﬂ JHCIIOROTO pﬁﬂa_ CXDHHMDCTB
u, ,u,,...,u_,...
MO CJIEMOBATEIEHOCTH IERERAE S naspipaercsa | TMCJIOBOI'O psia.
UMCIIOBBIM PAIOM.
o
RIS IS ST
n=1
2
[IPH 3TOM 4YHCIIA Yty paspiparoT wienamm psana, a
Uy, — 00TIIM YJICHOM psma. CyMMEI
n OIIK-1
19. S, U U AU, = DU, W11 o
k=1 : n =1, 2 NJ1-2omx
HA3BEIBAIOTCA YACTHBIMHU (JACTUYHBIMUA) CYMMaMmH PsAaa.
o
U U+ AU+ =) U
Psan n=1 Ha3BIBAETCA
CXOAAINUMCS, €CIH CXOMUTCS MOCIEI0BATEILHOCTE €T0
JaCTHRIX CyMM. ECmm mociemoBarenbHOCTE YACTHBIX
CYMM psAda pPAacXOOUTCA, T.€. HE MMEET MpEaena, WiIH
LI mpeacn, T paa maamacres
Ceprucpmrar:  2CPOPEEXD ASERTHMCGH 7BA500060000043E

Bnageneu:

Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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3HAKOUEPENYIOMIUUCS PAS MOKHO EﬂrﬂiiCﬂTL B BHUJIE: 3HﬂKDqEPEHy}ﬂHIHEEH PSIBI. HPHEHELI{
Uy —Uy+Uy— Uyt (1) +.. JletiGuuna.
e u>0, n=123,...
[Tpuznak JleiOnwma. OIIK-1
20. Ecnu V 3HAKOYepeoyoue2ocs pAaoa UT-loma
n+1 )
Uy —UytUs—Uy+.. A —1)" u +. .. SBcontombLe N2 oma
GeAUHUHBL U; VObIGAIOM UpZUy2Uz ..., obul
u =0
YileH CIMPeMUMcs K HYao N , MO psd CXOOUMCAL.
Bonopocs! 3akpeiToro tuma, lcemectp
BrruncnuTe 3HaueHue Ipou3BoHON (DYHKIUH B
. I
Fix) :2-1'\"‘-_' - T
yKHBHHHDﬁ TOYKC. A .
14 OIIK-1
21. B A)6 N1-1onxi
B) 2 N1-2onx
B) 6,0625
I) 0
)1
MﬂTﬂpHﬂﬂBHﬂH TOYKa IBHKCTCA ITO 3aKOHY
2
s=6t"—3t+2 | Onpenenure yckopeHue
lhiﬂTlﬂzpﬂﬂHBHﬂH TOYKH. OTIK-1
22. A ) NJT-1 ok
b) 6 NJ-2 onx
B) 3
NOKYMEHT MOAMUCAH )2
AMNEKTPOHHOM MOAMNMCHIO ) -3

—_ |

Bnageneu: Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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Hailitu 3HaueHusT X , MpU KOTOPBIX (PYHKIIUA
f(x)=dx+>
X , .
MMEET IKCTPEMYMBEI: OTIK-1
23. A A) -1,5; 1,5 WJT-1onx
b) -2; 2 NJ1-2onx
B)I1;0
I3
) -5
X0+l
lim —
Haiinure mpemen: x2-1 X +1
A) OIIK-1
24. i B) 1 AJ1-Toma
B) , NJT-2 onx
I 4
) 0
. 2—=Vx—3
lim —
Haitnure npegen: **7 X —49
1
—SE OIIK-1
25. A A) NJI-1omx
i NJ1-2om
B) 49
B)O0
AOKYMEHT NOANMWCAH r) N
BNEKTPOHHOM MOAMKCHIO J1) 1

Cepwpnkar.  2CU000043ESABEBYS2Z205E 1 BASUUUBU000043E
Bnageneu: Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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26. b

(X+1)2

lim ~—
Beruncuts npegen: X2 X+l
A)O
b) 1
B) =
[')2
A) 4

OIIK-1

NJT-1oma
NJ1-2om

217. A)

BrruncmuThs 3HaYCHHE IIPOU3BOIHON (PYHKIIMHU B

" (x)=i(x - 5y
yKa3aHHOH TOYKE flay=(x" - Sx +7)e ;

110)

A)?2
B) -2
B) 0
N1

)5S

OIIK-1

NJI-1 onx
NJ1-2omx

AOKYMEHT MNMOArnncAH
SNEKTPOHHOW NOAMNMCLIO
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2. OnHcaHue MKAJILI OIIeHHBAHUA

B pamkax peUTHHTOBOM CHCTEMEI YCIIEBAEMOCTH CTYIEHTOB MO0 JUCIIUIUIMHE OIEHUBAETCS B
XOJ€ TEKYIIETO KOHTPOIA U MPOMEKYTOUHOM arTecTaunu. PEUTUHTOBAS CHUCTEMA OLIEHKU 3HAHUU
CTYIEHTOB OCHOBAHA HA UCITOIB30BAHUM COBOKYITHOCTU KOHTPOJIBHEIX MEPOTIPUATHI MO TPOBEPKE
OPOMAEHHOTO MATepuana (KOHTPOJBHBIX TOYEK), ONTUMAJILHO pACIONOKEHHEIX HA BCEM
BPEMEHHOM WHTEPBAIEC M3YUYEHUSA ITUCHUILIAHBEL. [IpUHIMIBEI PENTUHrOBONM CHCTEMBI OLIEHKH
3HAHUM CTYJEHTOB OCHOBBIBAIOTCHA HA IOJIOKEHMAX, OMUCAHHEBIX B [lomoxenun 00 opranuzammn

00pa30BATENBEHOTO IPOLECCA HA OCHOBE PEUTHHTOBOM CHCTEMEBI OLIEHKM 3HAHWM CTYIEHTOB B
OI'AOY BO «CKDOVY».

g crynenToB, oOyuarommxcsa Ha 3a04HOM  (popme 0OydeHUsA, PEUTHUHIOBAS CUCTEMA
OLIEHKH HE IMPEAYCMOTPEHA.

3. Kpurepuu olleHHBAHUS KOMIIeTeH I[Nl

Onenka «OTAWYHO» BBICTABIACTCA CTYAEHTY, €CIH TEOPETUYECKOE COAEpPIKAHMUE
AUCHMIIIMHEL 0CBOEHO IMOJHOCTRIO, 0€3 mpoOEenoB; MCUEPIBIBAIONIE, MOCIEA0BATEIRHO, YETKO U
JOTUUECKH CTPOMHO M3JArdeT Marepuan; CBOOOJHO CHpABIETCA C 3aJadyaMu, BOONPOCAMH H
APYTUMH BUIAMU MPUMEHEHUS 3HAHWM, MCIIOJB3YET B OTBETE MOTMOJHUTEIBHBIH MaTepual BCE
MPEIYCMOTPEHHBIE HOPOTPAMMON 3aJAHUS BBIMTOTHEHBI, KAUECTBO WX BBIMMOJHEHUS OIEHEHO
quCIIOM Oa/uToB, OIM3KUM K MAKCUMAILHOMY; AHATU3UPYET MOTYYCHHBIE PE3YIILTATEL, IIPOABIAET
CaMOCTOATENBEHOCTE ITPU BEITOJTHEHNH 33 TaHUH.

Onenka «XOpOMIO» BBICTABIAAETCA CTYAEHTY, €CIH TEOPETHUECKOEe COIEpIKaHue
OUCHUIIIMHBEL OCBOEHO IOJHOCTBIO, HEOOXODUMBIE IMPAKTUYECKME KOMIIETEHIIUM B OCHOBHOM
c(h)opMHUpPOBAHEI, BCE MPEAYCMOTPEHHBIE MPOrpaMMON 00ydeHHnsa yueOHBIE€ 3a0aHUA BBIITOJHEHE,
Ka4eCTBO WX BBIITOJHEHHUA TOCTATOYHO BBICOKOE. CTYIEHT TBEPAO 3HAET MaTEpUa, TPaMOTHO U 110
CYIIECTBY U3JIATAET €0, HE JOIMMyCKAasa CYMIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOOPOC.

O1eHKa «yI0BIETBOPUTEIBEHOY BEICTABIAETCA CTYAEHTY, €CIM TEOPETUUECKOE CONEPIKAHNE

OUCHMIIIMHEL  OCBOEHO UYACTHYHO, HO NpOOEIsl HE HOCAT CYNIECTBEHHOTO Xapakrepa,
OOJIEIIMHCTBO MPENYCMOTPEHHEBIX ITPOTPAMMOM 3aJAHUN BEIMOJIHEHO, HO B HUX UMEIOTCA OMNOKH,
MpU OTBETE HA TMOCTABJIECHHBIM BOMPOC CTYOEHT [JOIMYCKA€T HETOYHOCTH, HEZOCTATOYHO
NpaBUILHEIE (DOPMYIMPOBKH, HAOMIOOAIOTCA HAPYMIEHWA JIOTMYECKOM ITOCIEIOBATENRHOCTH B
W3JI0KEHUH TPOTPAMMHOTO MaTepHana.

O1eHKa «HEYOOBIETBOPUTEILHOY» BEICTABIIETCA CTYIEHTY, €CIIU OH HE 3HAET 3HAUUTEIILHOM
JaCTH MPOTPAMMHOTO MATEPHAIIA, JOMYCKAET CYNIECTBEHHBIE OMHNOKN, HEYBEPEHHO, € OOJIBIITMMHU
3aTPyIHEHUSAMH BBIITOJIHAET MTPAKTUIECKUE PAOOTHI, HEOOXOTMMBIE MPAKTUUECKUE KOMITETEHIIMU
HE C(popMHPOBAHEI, OOJIEIIMHCTBO MPEAYCMOTPEHHBIX TPOrpaMMON 00ydeHUs yUeOHBIX 3a0aHNN
HE BEITOJTHEHO, KAUECTBO UX BEIMTOTHEHUS OL[EHEHO YMCIOM OaIOB, OM3KHM K MUHUMAIBEHOMY .
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