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1. IEJHA OCBOEHUA JUCHUILIJIMHBI

]_ICJ'H) OCBOCHUA HHCHHHHHHBI <<YPaBH€>HI’I}I MaTeMATH4YECKOM (I)I/ISI/IKI/I)) — O3HaKOMIJICHHUE ¢

(byHI[aMeHTaJ'IbHBIMI/I MCTOAaAMH EI/ICCJIeZIOBIaHI/]fI COOTHOIIEHUM MCWLY OCCKOHEYHO MAIBIMH BEJIMUMHAMMU,
|

KOTOPBIC BO3HHKAIOT 1IPH MOJCIIMPOBAHNH ‘[I)HEII/I‘ICCKPIX ITponecCCoB.
\

2.

MEdTO JUCHUITVINHBI B CTPYKTYPE OIIOII BO

Jucnmiumaa «YpaBHEHHS MaTeMaTuyeckod GU3NKU» OTHOCHUTCS K 0043aTeNbHOM dYacTh 110

manpapiaenuio 28.03.01 «HaHOTEXHOJIOTHM U MUKPOCHCTEMHAsl TexHUKa» (OaxanaBpuat). s OCBOCHHS

o ) |
JaHHON JOUCHUIUIMHBI HEOOXOHMMBI TEOPETHUECCKHE 3HAHMS W NPAKTHYECKUE HABEIKM 110 JHCIMILIHHAM
«Maremartukay» u «Duznkay. ‘
|

3z

HJIAHI/IPYEiMI)IE PE3VJIBTATBI OBYUYEHUSI 110 JUCHHUILIMHE

Koa gopmupyemMbix

YpoBeHbL OCBOCHHUS

[Tnanupyemble pe3ynbTaTsl 00yHEHHs IO AUCLMIUIAHE

KOMIIETEeHOMH KOMMETEHLUH XapaKTepusyrole sTans! GOpMUPOBAHMS KOMIIETEH M
(ToKazaTesIM OCBOEHHS KOMIIETEHLMH)
] 2 3
OIlK-1 YACTUYHOE O0yyJaromyiics JOmKeH:
3HATh OCHOBHBIE TOHSATUA W METONbl TEOPHH YPaBHCHWIA
MaTeMaTHHeCKoH QUINKH;
yMeTh HCMONB30BaTh (PyHAaMEeHTAJIbHEIE 3HAHWA B 00nacTu
YpaBHEHUIN MaTeMaTHYECKON bu3KH B Oyayuen
npodeccuOHANIBHOH €ATE1bHOCTH;
BJIA/IETh HABBIKAMM aHa13a Mojiesel GU3MUECKHX SBIIECHUI
I1K-1 YaCTUYHOE OG6yuaromuiics JO/DKEN:

3HATH OCHOBHLIC MNOHATUIA H MCTOJAbI TCOPHUH MaTeMaTHYeC KON

thusnkH;
yMeTb WCMOJL30BaTh (hYyHIaMEHTA/IbHBIE 3HAHMA B OOmacTu
YpaBHEHMH  MareMaTHyeckoh  (u3MKu B Oymyuedt

npotdeccHoHaNbHOM AEITEbHOCTH;
B1AJEeTh HABLIKAMM anHajiM3a Moaenel huzuueckux sBIEHW

\
\
4, OBBEM U CTPYKTYPA JUCIUITJINHBI

TpynoeMKoCTs AUCIMILTMHLI COCTABIAET 5 3a4eTHRIX eaunHmI, 180 gacos.
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1 JInHelHble OJHOPOIHBIE U KBA3HIHHE HbIE 4 112 ]2 4 |12/50%
YPaBHEHHsL B YACTHbIX IIPOU3BOMHBIX NIEPBOTO
rnopsaka | {
2 Kanonuueckuit Bua 1 xiaccudpxaims 4 212 2 4 2/50%
JIMHCIHBIX ypaBHEHUH 2-ro mopsijaka oT n
i NEPEMEHHBIX B TOUKE. !




XapakTepucTuKK JIMHEHHOro ypaBHeHUs 2- TO
NOPAAKa OT ABYX MEPEMEHHBIX }B obnacty;
knaccudmrauus ypasrenuit, Teopema o

KaHoHH4eckoi opme |

2/50%

YpasHeHue KoneGaHuii CTPYHb. Dopmyna

|
Hanamb6epa. EAHHCTBEHHOCTD pemeﬂuﬂ 3azlaq

Kouwm u I'ypca ‘

2/50%

3apaua ltypma-JInyBums, C*eMa METOAA
Dypbe B IPUMEHEHNH K TUNIEPOOIMYECKUM
YPaBHEHWUAM !

2/50%

o

IlepBas kpaeas 3ana4a Ans yp?BHeHMﬂ
xonebauuit crpyHsl. O6wMit cnyyait

I
HEO/HOPOJHOCTH |

2/50%

PeiiTnar-
KOHTPONE 1

TIToHsiTHe KOPPEKTHOCTH KpaEB(;)I‘/'l 3a7a4H.
[Tpumepel. [Tpumep Anamapa. Bonnosoe
ypasteHue, 3anaua Komu npu n>1. @opmynel

Kupxroga u Ilyaccona ‘

2/50%

3apaua llltypma-JIuyBunis B npocTpaHCTBe.
Pelienue 3agauy o koneGanusx.
npsiMOyTroJibHOH MeMOpaHbl MeToRoM Pyphe

2/50%

Linnunapudeckue GyHKUMK U X CBOICTBA.
PewreHue 3ana4uu o koneGanuax Kpyrioi
mMemOpaHbl meTogoM Dypbe

2/50%

OcHOBHbIE KpaeBbl€ 3aJa4u AJist
ANIUNTHYECKHX ypaBHeHHF[. VpaBHeHne
Jlannaca u ero o6uiee PELICHUE B IOJIAPHBIX
KOOpAMHaTax Ha MJIOCKOCTH

10

2/50%

ITpuHuMn MakcuMyMa A7 SNTUITHHECKHX
ypasHeHUH. EXWHCTBEHHOCTh pELICHUS
KpaeBbiX 3ajad

2/50%

[1peacraBumocTb pelieHns 3apaun Jupuxie
Ans ypasHeHus Jlannaca B kpyre B BMIE psaa
1 B Buae nurerpana [Myaccona.

12

2/50%

PyH1aMEHTaNbHDIC PELICHHs ONepaTopa
Tlannaca. ®opmyns [puna u UX CJIEICTBHA.

13

2/50%

PedTunr-
KOHTpOJIb 2

[apmoHuueckre QYHKUAH U UX cnoncma
TeopeMbl 0 cpeHEM.

14

2/50%

®yHkuus [puHa onepaTopa JIanJ]aC'l neg |
CBOMCTBA.

15

2/50%

Pewenve 3anaun Jupuxne 1is ypaBHeHus
o |
Jlannaca npu n3BecTHoH GyHKUMK I'puna.

®opmyna Iyaccona (cnyuaii wapa).

16

2/50%

OnHoMepHOE ypaBHEHHE TEIIOTPOBOJHOCTH.
TocTaHoBKa KpaesbIX 3a1ay, Peenue
CMeLIaHHOM 331341 MeTo10M Dypee.
[prHIMD MakcuMyMa. ENHHCTBEHHOCTD
pelienHs cMemanHol 3a1aun |

17

2/50%

®opmyna I[TyaccoHa pelueHus 3‘.;a)1aqu Komu
AN ypasHEH s TEMJIONPOBOAHOCTH Ha

I'lpﬂMOH EauHcTBeHHOCTD peI_IJF'Hl/lH 3agadu

Kouu

18

2/50%

Pelitnar-
KOHTpOb 3

Beero 3a 4 cemecTp: |

36

36

72

36/50%

Ox3amen (36)

Hroro no aucumnanne

36

36

72

36/50%

Ok3ameH (36)

Conep:xanue JeKUMOHHBIX 3AHATHI 10 AUCHUILIHHE
Pazoen 1. Jlunetinvie u K6azunuHeliHbe YPABHEHUS 6 YACMHBIX NPOUSEOOHBIX NEPEO20 NOPAVKA.
Tema 1. Jluneitaple OHOPOMNBIE YPABHEHNUS B YACTHBIX POM3BOIHBIX IEPBOTO TIOPSLIKA.

Xapakrepuctuku. Teopema 06 <J6hJeM pEIeHHH.
CIAMHCTBEHHOCTH perenus 3ajaun Koy, [IpnMc-pLI

Tema 2. KBazununeinple YPaBHCHUA B HACTHBIX IIPOU3BOJHBIX IIEPBOI'O opsanaka.

JloxanbHas Teopema

CYIICCTBOBAHUA H



1

Xapakrepuctuku. Iloctpoerne ofuero pemenus. CyMECTBOBAHHE M eQHHCTBEHHOCTD peuIeHus
3a1a4d Koy J1d KBasWIMHEHHOrO ypaBHEHMS B YACTHBIX IIPOM3BOJIHBIX nepsoro Iopsaxka. Merton
noctpoenus pemenns 3anaun Ko, [Tpumeps.

Pasoen 2. Knaccugpuxayus runesinix YbasHeruu 2-20 nopsaoka.

Tema I. Knaccuduxanus JMHEHHBIX YpasHeHHI 2-T0 OPAIKA OT N TIEPEMEHHBIX.

Kanounyeckas dopma. Knaccudurauys TuHEHHBIX ypaBHeHHil 2-ro MOpsjka OT n IIEPEMEHHBIX B
touke. Kanonnmueckuii Bua. [Ipumepsr.

Tema 2. Knaccu(uxarys TMHEHHBIX ypABHEHHH 2-T0 IIOPSAKA Ha IIOCKOCTH.

XapakTepucTuKu  JTUHEHHOro yp&]EtHjeHHH 2-r0 mopsiKka OT JBYX TIEpEMEHHBIX B 00nacTu;,
kaccuuranus ypasnenuii. Teopema o kaHoHHYeCKo# popme. TIprumep ypaBHEHNS ¢CMEIIAHHOTO THIIA.

Pazoen 3. I'unepboruneckue ypasHenus.

Temq 1. YpaBHEeHME KONEOAHNH CTPYHEL.

YpaBHEHNE MaJBIX MONEPEUHBIX KONEOAHUH CTPYHBI, €r0 BBIBOA W3 (HUIMUECKHX COOOPasKeHHUH.
Gopmyia Jlanambepa. [TocTaHoBKa 1 0OJIHO3HATHAS pa3pemMocTs 3aa4 Ko u I'ypea.

Tema 2. Meron @ypse U1 ypasueHus KoneOaHuii cTpyHbl.

[Tocranoska 3anaun Illtypma-JInyBuiuis, OCHOBHEIE cBOMCTBA eé pemeHnil. Cxema Merona ®ypbe B
[IPUMEHECHHH K runepbomieckuM ypasHeHusM. [lepBas kpaeBas 3anaua Ui ypaBHeHUs KoJieOaHil CTPYHEL,
OBuwmit cinyuait HEOAHOPO(HOCTH,

Tema 3. KoppekTHbIE 331241,

lTonsitie KOpPPEKTHOCTH KpaeBoi 3:&&%11[11. ITpumeprr. KoppekTHOCTE MEpBO KpaeBoit 3amauu Juis
ypaBHeHus Kosiebanui crpynsl. Ilpumep Anamapa.

Tema 4. BomHoBoe ypaBHEHHUE B [IPOCTPAHCTBE.

ITocTaHOBKA M KOPPEKTHOCTH 3aa4H Kbum: JUIS BOJIHOBOTO ypaBHeHus 11pu n>>1. @opmynel Kupxroda
u Ilyaccona. 3anaua Illtypma-JIuysunns B npocrpanctse. Permenune 3amaun o xoneGaHusaX npsMOyroIbHOM
MeMmOpanbl MeTogoM Dypee. Ilnnnnnpnqecmjue (pyHKIME U X cBolicTBa. PelnleHne 3ajiaun o KonebaHUsX
Kpyriod MmeMOpansl meToioM Dypee.

Pazoen 4. Snnunmuyeckue ypasrenus.

Tema 1. OcCHOBHBIE KpaeBLIC 3aJIaUH.

3apaun  Jlupuxne wu  Heiimana, [lpuHanmnm  MakcuMyMa Ui SJUIAITHYECKHX — yPABHEHHH.
EUMHCTBEHHOCTD PEILCHHS OCHOBHBIX KPAeBbiX 3a/1a4 JUIs JUIHIITHIECKAX YpaBHEHMIL.

Tema 2. Ypasueune Jlamnaca.

YpaBuenue Jlammaca w  ero 06uueie pellleHHe B IMOJAPHBIX KOOpAMHATAX HA TLIOCKOCTH.
[IpencTaBUMOCTh penieHus 3aga4uu ]_Inpnxnje s ypaBHenust Jlanmaca B Kpyre B BHJAE psJia 1 B BHJC
unrerpana [lyaccona. @ynjnamentaisHele pelneRus oneparopa Jlamaca. ®opmysr ['praa ¥ UX cieICTBUSL.
["apmonuueckue GpyHKIMM 1 uX cBoiicTBa. TeopeMsl o cpenem. Oynkmus [puna onepartopa Jlamaca u eé
cBoicrra. Pemenue 3amaun Jlupuxie s yp‘aBHeHnﬁ Jlannaca npu u3BectrHoi ¢yukuwu ['puna. Gopmyia
[Iyaccona (cnyuait mapa). ;

Pasden 5. Ypasuenue mennonpoeoonocmu.

Tema 1. OnHOMEpHOE ypaBHEHHE TenJlohpOBozLHocm.

BbIBO/U OJHOMEPHOTO YPaBHEHWs TEIUIONPOBOAHOCTH. llpuHuun MakcuMyma. IlocTaHoBka wu
OJIHO3HAYHAS Pa3PeIIIMOCTh CMEITAHHOMN 3a1ayy U 3a1aun Ko,

Tema 2. Meton ®ypee. |

Pemerne cmemwanHol 3afiauM JUI ypaBHEHHS TeIUIONPOBOAHOCTH MeTonoM @Dypee. Dopmyna
Ilyaccona pemenus 3amaun Komm 11 ypaBHEHHS TEIUIONPOBOIHOCTH HA MPSIMOMN; BHIBOJ C [OMOIIBIO
npeobpasoBanus Dypee.

Conepixanne npax[r:uqecxnx 3aHATHH 0 AUCIUILINHE
IlpakTHueckue 3aHATHS COCTOSAT B PELICHUN 3aJay Mo KaXIAOH M3 TeM, YKa3aHHBIX B COAEPIKAHUK
JICKUMOHHBIX 3aHATHH, IPHYEM B TOM XKe HOPIIKE IPOXOXKICHHS TEM.



|
5. OBPA30OBATEJIBHBIE TEXHOJIOT' A
B npenojasanny  AMCHMIUIMHEL |« YDABHEHHS  MaTeMAaTHYECKOH  (DHIUKMY UCTOIB3YIOTCS
pasHoobpasuble 00pa3oBaTENbHbIE TEXHONOIHM KAaK TPATMIMOHHbIE, TAK M C IPAMEHEHMEM AKTUBHBIX o
HHTCPAKTUBHBIX METOJIOB 0OYUEHHUS. |
AKTHUBHEIC ¥ HHTCDAKTHBHbIE METONIEI O0YYCHHS:
WHTEPaKTUBHAS JIEKIMS (110 BCEM TeMaM);
- rpynmnoas III/ICI:(y(:CI/ISI (mo BceM Temam).
|

6. OLIEHOYHBIE CPEJCTBA JJI51 TEKYLIET'O KOHTPOJISI YCIIEBAEMOCTH,
TPOMEXYTOYHOM ATTECTALIMH IO UTOTAM OCBOEHUA JIMCLUILIMHBI 1
YYEBHO-METOJINYECKOE OBECHEYEHUE CAMOCTOSITEJIBHONR PABOTEI

i CTYJIEHTOB

I
Texymuii KOHTPOJIb yCIIEBAEMOCTH

Péﬁn‘mmr-xoquonb 1
1. MerogoM XapaKkTepHCTHK IIOCTPOUTE ()6111[6:6‘ pelIeHre JIMHEHHOIo OJIHOPOAHOTO MO0 KBAZWJIMHEHHOIO
YPaBHCHHS B YaCTHBIX IIPOM3BOJHEIX IEPBOr0 MOPSAIKA.
2. MeroJioM XapaKTepHCTHK IIOCTPOUTH |[MHTETPAIbHYIO IIOBEPXHOCTH JIMHEMHOTO OAHOPOAHOro (o
KBA3WJIMHCHHOIO YpaBHCHHS B YACTHBIX IPOM3BOJAHBIX IIEPBOrO MOPSAKAE, MPOXOMIINYIO YEPE3 JAHHOE
HayaJIbHOE MHOTOOOpa3He, |
3. MeTonoM XapaKkTepUCTHK HPUBECTH K KAHOHMYECKOMY BHJly JTHHEHHOE YPaBHEHUE B UACTHBIX TIPOM3BO/THBIX
BTOPOI0 MOPSA/IKA HA IIOCKOCTH.
4. Jlns naHHOro NMHEHHOTO YypaBHEHWH |B YAaCTHBIX MPOU3BOJHBIX BTOPOrO MOPAAKA Ha IIOCKOCTH
(runepOoaMYecKoro WK mapabonIuyecKkoro Tf(ma) IIOCTPOUTH perieHue 3aaaqn Ko,

PéﬁTﬂHr-KOHTponb 2
1. Pernnts sanady [lltypma-Jluysumis (3aady Ha cOGCTBEHHBIC 3HAUCHUS M COOCTBEHHDIE (YHKIIN).
2. Meronom pasiencHus MEPEMEHHBIX MOCTPOMTH PEIICHHE CMEIIAHHON 3314y JUlsl OJHOMEPHOTO YPABHEHUS
Koj1eOaHul CTPYHBI IPU OTCYTCTBHH «HEOAHOPOJHOCTEN» B ypaBHEHHM M TPAHHYHBIX YCIOBHAX JHGO pu
HaJIMYHUY TAKOBBIX. |

3. MeTonom paszfieNieHus HePEeMEeHHBIX pewHTh 3a1a4y 0 KoIeOaHusIX KPyriIoh MeMGpansl.

PeiiTunr-conrpoan 3
1. MerojioM pasjiesienust epeMeHHBIX MOCTPOUTH PElIeHHe CMEIIaHHOM 3anaun 71 OJHOMEPHOTO YPaBHEHKS
TCHIONPOBOAHOCTH NPH OTCYTCTBUH «HEOAHOPOAHOCTEH» B YPABHEHHH M IPAHUYHBIX YCIOBUSX JHOO MpM
HAJIMUNHU TAKOBBIX.,
2. Meroziom pasjienenus IEPEMEHHBIX MOCTPOUTH pemienue 3anauu Jupuxe juist ypasrenus Jlamaca 6o
ypaHeHus: [lyaccona B xpyre (kosbLe, CEKTOpPE, IPIMOYTOILHUKE H T.I1.).

[TpomexyToUHAS ATTECTALHNSA [10 HTOrAM OCBOECHUS ANCUMILINHBI (IK3aMeH)

KonTpo/ibHEIe BONPOCHI K 3K3aMeHy
I Jluneiinsie onnoponmble ypaBHEHHS B HACTHBIX IIPOM3BOAHLIX NEPBOTO THOPSAKA (XAPaKTEPHCTHKI,
[OCTPOEHHE 001ero peleHus, TeopeMa CyIecTBOBAHMS H eIMHCTBEHHOCTH permnenns 3axayn Korm).
2. KpasuimHeiHble ypaBHEHMs B YaCTHBIX MPOM3BOJHBIX TEPBOIO IOPSIKA (XapakTepuCTHKH, MOCTPOEHUE
001Lero peruenns, TeopeMa CyIecTBOBAHMS M ¢AMHCTBEHHOCTH PEIICHHUS 3a1auu Komwu).
3. KanoHuueckuit BUA JIMHEHHOTO ypaBHEHHA 2-TO HOPSAKA OT N IepeMeHHbIX B Touke, Knaccudukanus
YpaBHEHHH.
4. XapakTepucTHKH JIMHEHHOrO ypaBHEHHs 2-T0 MOpPSAKA OT JABYX NEepeMeHHbIX B o0nactu; xi1accudurarnst
ypasuenui. [Ipumep ypaBHEeHUS CMENIAHHOTO THITA.
5. Teopema 0 kaHOHHYECKOH (hOPME JIMHEHHOrO YpaBHEHUS 2-T0 HOpSAKa OT JABYX IIEPEMEHHBIX B 00J1aCTH.
6. Bemon popmynsr [lanambepa pemenns 3axauu Komwm s YPaBHEHHUs: CBOOOAHBIX KoneGaHui CTPYHBL
(HCOIrPaHHUECHHOM U MMOTYOrpPAHUHEHHOI).
7. 3anava llltypma-JlnyBuiis; ceoicTBa €€ pemeHuii.




8. OOmas cxeMa pelleHus NEPBOM KPacBoi 3aau JUIA OHOPOJHBIX THIIEPOOIHYECKAX YPABHEHHUIA

METOJIOM pa3JICICHUSA IICPEMEHHBIX. ‘

(V) ) s !
9. Peienne cMeIIaHHON 3aauy JUTA YPaBHEHHS CBOOOMHEIX KOIeGaHMi CTPYHBI METOIOM paz/ieleHNsl

IIEPCMEHHbIX (CITyYau 3aKPEINIEHHBIX KOHIIOB M CBOGO/IHBIX KOHIOB).

10. TlonsTHe KOPPEKTHOCTH NOCTAHOEKE KpaeBodl 3amauu. IIpumeps! KOPpeKTHO H HEKOPPEKTHO

IIOCTABJICHHBIX 33134 (B T.4. IIpUMep AJamapa).

11. BeBox Gopmynsl JanamGepa pemjex{m 3amauyn KoM JUls HEOJHOPOMHOTO YpPaBHEHMs KojeOaHui

CTPYHBI. Y CTOMYUBOCTD PEIEHUS. w
12. EmucreennocTs pemenus 3anaun Kotu 11 HeoAHOPOHOTO ypaBHEHHS KONeGaHit CTPYHEL

13. Peenue 3anaun Kommw mis BOJIHOBOrO ypaBHeHHs Ip n=2 u 3 (dopmyisl [lyaccona u Kupxroda).

14. 3amaga lItypma-Jlnysusus B npocnpaHCTBe CBOWCTBA €€ perneHuit.

15. Perrenue 3axaun o Ko1e6aHAIX IPAMOYTOTBHOR MEMOPAHEI METO/IOM Pa3/eeHUs IePEMEHHBIX.
16. lumiaapudeckue GyHKIUY U HX CBOHCTBA.

17. Peuenue 3axaun o koneGaHMIX KPYIIoi MeMOPaHE! METOZIOM pa3JeNieH s IepeMEHHbIX.

18. TlpeoGpasosanne oneparopa Jlarmaca K MOJNSPHBIM KOOPAMHATAM Ha miockocTr. Ofiee pemerT

ypasHenus Jlannaca Ha IDIOCKOCTH. |
19. Tpunnun MakcuMyMa JUIS SIIMITHHCCKIX YPABHEHHI.

20. loka3aTeIbCTBO €AMHCTBEHHOCTH PEIICHUS MEPBOM M TpeThel KpaeBbIX 3ajad s Z).JIJII/IHTPI‘-IGCKI%X

YPABHEHHMH C IIOMOILBIO IIPHHIIMITA MAKCHMYyMA.
21. Pemenue sanaun Helimana Juis ypaspenus Jlamnaca B Kpyre; ycnoBue paspelinMOCTH 3aiady.

22. llpencrasnenue pemenus 3axaun Jupuxie s ypasuenus Jlanjiaca B kpyre B Buje psaa M B BHJE

unterpana [lyaccona. 1
23. @opmynsl ['puHa U UX CIEACTBHS. 1

24. OynjlaMerTanbHble petenus oneparopa Jlamnaca.

25. TeopeMspl 0 cpeIHEM U JIpyTrHe CBOHCTEA rapMOHMYECKAX ()yHKIIMIA,

26. ®ynxnus I'puna ans omeparopa Jlariaca u eé coiictsa. [TocTpoenue pemenns 3agaun Jlupuxiie Jul

ypasuenus Jlannaca no ussectHo# (pyHkimun I'prna.
27. Beisog opmynsl [Tyaccona pennesus samaun Jupuxie juis ypapaenus Jlanyaca B mape.

28. Pemenne cMemaHHOH 3amaunm 11 OJHOMEPHOIO YPABHEHMS TEIIONPOBOJHOCTH METOJIO]

pa3leNeHus NePEMEHHBIX. ;

29. Ilpunnmn mMakcumyMa s OJIHOM'f:ijO]F() YPaBHEHUSs TEIUIONPOBOHOCTH.

30. ®opmyna Ilyaccona pemenus 3agadn Kooy 1m1st ypaBHenus TeMIONPOBOIHOCTH HA TPSIMOi.
31. EMHCTBEHHOCTD pelnenus 3a1auy Kol 1/ ypaBHEHNs TenI0npoBOAHOCTH Ha TIPAMOIL.

CamocTosiTessHast paboTa CTyA€HTOR

CaMOCTOSITeJII)Haﬂ pa60Ta CTy,nemra COCTOUT B BBLINOJIHEHHWH 3aJj@aHUll THIIOBOTO pacucra,

O(bOpMﬂHeMOFO OTACIbHBIM OTUETOM U 38.1H]/IH_Icl€‘MOFO CTYJACHTOM. OCHOBHBIE 3agaydn.

1.

BRI E DN

0

10.

11.

12.

Permuts 3anauy lltypma-Jlnysuiis. ;

IIpuBectu ypaBnenue mnep6oaneCK0roi TUIIa K KAHOHWYECKOMY BUY B IOCTPOUTH OOIIEE PELICHHE,
[TpuBectn ypapaenue napabolTuyYecKoro THIA K KAHOHHYECKOMY BHLY M TIOCTPOHMTH 0BIIee PELICHHE.
Pemmrs 3amauy Jlupuxie Juist ypapHenus Jlamnaca B kpyre.

Pewnts 3anauy Jupuxie-Heiimana s yp asHeHus Ilyaccona B xosbIie.

Pemuts 3amauy Komw ais BonHoBoro ypaBHE'HHH Ha IJIOCKOCTH € [IOMOLIUBIO (hopMyribl [lyaccona.
Pemnts 3anauy Komw a8 BoaHOBOrO ypaBHeHm B IIPOCTPAHCTEE ¢ NOMOLIBIO hopmyisl Kupxroda.
PewmTs cMemaHnyio 3amady as OI[H[OMIV]p]HOFO YpaBHEHHUsT KoJleDaHUi CTPYHBI ¢ ZaKpeTUIEHHBIMU
KOHLIaMHU, 3

Peumnts  cMmemannyo 3anawy s d)zIHOMepHoro YPaBHEHHS TEIJIONPOBOJHOCTH B  Cliy4ae
TEIIIOU30JIMPOBAHHOTO CTEPIKHS C HyneBoH TEMIICPATYPOH Ha ero KoHIlax.

Pemuth 3amauy o xoneGaHmsx prrnon MeMOpaHbBl METONIOM pa3JCleHHs NEPEMEHHBIX B CIIydac
I'PAaHUYHLIX YCIOBUH CIEIIHAIBHOTO Bmlal

Pemnts 3anauy o xoneGanusx npsmoyr OJU:H O} MeMOpaHbI METOJIOM Pa3/ie/IeHNs IEPEMEHHEIX B CIIy4ae
FPAHUYHBIX yCIOBUH CHELMATBHOIO BUA.

Pelnte 3amady o6 OCTHIBAHWM KPYTJION ILUTACTHHBI METOJOM paslieNieHus NEPEMEHHBIX B Cilydae
TPAHUYHBIX YCIIOBUH CIIELHAJILHOIO BU/A!

K2




13. Peruuts 3amauy Kommwm g OIIHOMepHOI() YPaBHCHHS TEILIOIIPOBOJAHOCTH HA MPAMOH ¢ IIOMOIILIO

Gopmyer [Tyaccona.

MeTonnueckue ykasaHust U KOHKpE rHLIe 3aflaHiss MOXKHO Oparh M3 KHUIM [3] mepedrs OCHOBHON

JIATEPATyphl (eM, 1. 7.1).

Do OLEHOMHBIX CPEACTE JUIs NMPOBEHSHMS aTTeCTAllMH yPOBHS CHOPMHPOBAHHOCTH KOMIIETEHIHMN
00y4aroIMXCs 110 TUCIUILTHHE 0HOPMIISETCS OTAETBHBIM BaiiioM.
|

7. YYEBHO-METOIUYECKOE U I/IH(b OPMAIIMOHHOE OBECIIEYEHME U CHUITJIMHBI

7.1. KuurooGecrne4eHHoCTh

Haumenosauue nureparypsi: aBrop, lon KHHUI'OOBECIIEYEHHOCTDL
Ha3BAHHWE, BUA M3JAHMS, U3JIATENLCTBO M31aHus =
KonunuecTtBo 3k3eMILIsipos Hannuue v anextpoHHO
u3fanuit B 6ubnnoreke Bal'V B Oubnuorexke Bal'V
cooteTcTBUU ¢ PI'OC BO ol
1 2 3 4
OcHoBHas JuTepaTypa
1. YpaBHeHus B 4aCTHBIX MPOM3BOAHBIX 2013 http://www.studentlibrary.ru/book
[OnexTpoHHbiit pecype] / Tpenorun B.A., /ISBN9785922114486.html
Henocekuna U.C. - M, : ©USMATIJINT.
2. COOpHHK 32834 N0 ypaBHEHUSIM 2004 http://www.studentlibrary.ru/book
MAaTEMATHHECKON (PUINKK [DNEeKTPOHHbIH /ISBN3922103091.html
pecypc] / B.C. Bnagumupos, A.A.,
Bawapun u op.. - 4-¢ u3n., crepeorHn. -
M. : ODUSMATIIUT
3. Boicinas MateMaThka. VpaBHEHHs 2017 http://www studentlibrary ru/book
Matemaruueckoit pusnku. COOpHUK 3anay /ISBN9785383012123 htynl
¢ pelueHUAMU [DNeKTPOHHLIH pecype]:
yuebroe nocobue / B.I'. Kpynuu, AJL.
[laBnog, JL.I. Tlonos. - 2-¢ u3A., ucnp. u
aonosH. - M.: M3parenscknit niom MOU
Jononnute/bHas AuTepatypa

| UncneHHbIE METOAL! B ypaBHEHUAX 2016 http://www studentlibrary.ru/book

MaTEMaTHHECKO i PUIMKN [ DNEKTPOHHDI
pecype]: yueb. nocobue / [lepcosa M.T.,
Conoseituuk KO.I',, Barun J1.B.,
Homunkos IT.A., Kowkuna IO .H. -
Hosocubupck : M3n-s0 HI'TY

/ISBN9785778229716.html

7.2. llepuoanyeckue H3aHus i
1. Ycnexu maTematnueckux Hayk, xypaan PAH (xopmyc 3, ayn. 414)

7.3. UnTepHeT-pecypebl
http: //Wmdow edu.ru/
http://www.exponenta.ru/
http://allmath.com/
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8. MATEPUAJIBHO- TEXHI/I‘{E(‘I#OE OBECIIEYEHUE TUCITUILIUHDI

Jins mpoBeneHus 3aHATHH 10 zmcuc[/mmme UMEIOTCSl CIIENMAJIbHBIE TIOMEILISHUS JIIs [IPOBENCHUS
3aHATUH JICKLIMOHHOTO M ITPAKTUYECKOI O THTIA! (405 3,528-3).

IlepedeHb HCTOJB3YEMOro JINIIEH3HOHHOTO [IPOrpPaMMHOTO O0€CIICUEH NS

1. Maple
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(nonmnuck)
%
Penensenr (npencrasurens pabotonaresns): /Cw. S

3am. aupekTopa 1o passutuio OO0 «banancy Koxun A.B.

/(nounuca)
[Iporpamma pacemoTpena u os100pena Ha 3acenanun kadgenps: GAull
Ipotoxon Ne  fp. ot Lb.0F 4/9 rona Pl )
3aseytonuii kadeapoit Bypkos B/, Lﬁﬂ“}

Pabouyio nnporpammy cocrasun Komapos M.A., mouerT kad. ®Aull

(nonnuce)
Pabouyas nporpamma paccMoTpeHa W ogo0peHa Ha 3aceIaHHM yqe6no-meTom:;tem<ou KOMHCCHH |
nanpasienns 28.03.01 «HanOTeXHOIOrMH ¥ MEKPOCHCTEMHAS TEXHUKa)»
[Tporokon Ne 4 oT (p.(1] z(}{f? roga //
lpescearens komuccuu: 3aBeayroumi kadenpoit @ulIM Apakenan C.M.

/% (noamnuch)

/



JUCT IEPEYTBEPKJIEHU A
PABOYEN IPOTPAMMBI JTUCIIATLTHHBI

Pabouas nporpamma o1o0peHa Ha y4eO0HBIl rog

IIporokon 3acenanus xapenpsr No oT roga

3aeayroumi kadeapoi

Pa6ouas nPorpaMMa oJ00peHa Ha __y4eOHBIi roj

[Iporoxon 3acenanus kadeapbr Ne oT roja

3aBeIIyIOIlW‘I/II‘f'I xadenpoii

Pabouas nmporpamma oo6pena Ha __yueOHBIi roa

[TpoTokon 3acenanus kahenapsr No 0T roga

3apenytouui kadeapoii




JIMCT PET'CTPAIIMA NU3SMEHEHUI
B pabouell porpamMme AUCUMILIAHEL
«YpaBHEHHS MATEMATHYECKOH QUMK
obpa3oBaTensHON NPorpaMME! HanpasaeHUs noAroToky 28.03.01 «HaHoTexHONOrUM ¥ MUKPOCHCTEMHASA
TeXHUKaY, TPOGHHIL — «HAHOTEXHONIOrMH ¥ MHKPOCHCTEMHAS TEXHUKa)» (GakanaBpuar)

Homep BHeceHbl U3MEHEHUS B YacTH/pas/iesibl Henonnurens OcHoBanue
M3MEHEHHS paboueii nporpaMMal OHUO (HOMep M AaTa MpoTOKO/IA
3acefaHus kadenphl)
1 il
2
3aB. Ka(beut)oﬁ /

‘ (Moamnuce) (DHO)



