o AMCHUIIJIMHE:
0 HANIPaBJICHUIO:

degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
IIpuknaagHast MaTeMaTHKa: HCKYCCTBO M PEMECIIO BEIYHCIICHUI
Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

HpO(l)PIJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

KYpC:
KBaJIupuKAIMSL:

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS
3

OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTTecTanuu: 6 (BeCeHHUN) - DK3aMeH

AynUTOpPHBIX YacoB: 75 BCEro, B TOM YHCIIE:
nexuuu: 45 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas padora: 120 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 225, Bcero 3au. ef.: 5

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocraBui: 3.H. Topnees, n-p ¢pus.-mart. Hayk, mpodeccop

[Iporpamma obcyxeHa Ha 3aceqaHnnu Kadenpbl MaTeMaTHIeCKUX OCHOB ynpasienus 15.05.2023



AHHOTANMA

[Iporpamma coctoutr u3 20 pa3menoB, OMHAKO, CKOPOCTh TPOXOKIEHUS Marepuana Oy/eT 3aBHUCETh OT
CKOpPOCTH YCBOEHHS €r0 CTyAeHTaMu. B ciydae, eciiu BpeMeHH HEe XBaTHUT, HECKOJIIBKUMH pa3/ie’aMH IPUIeTCs
nmokepTBoBaTh. llpeamonaraercs 3aMeTHOE KOJMYECTBO JOMAaITHUX paboT, BKIIOYAINAX B Ce0A
HEOOXOIMMOCTh YHCIICHHOTO PEIIeHUs, MOCTPOCHUS TpadUKOB U aHaJK3a MOJyYeHHBIX YUCICHHO PENICHUH.
CTyaeHTHl TOJIDKHBI OBITh MPOMH(GOPMHUPOBAHEI, YTO MPOXOXKACHHUE JAHHOTO Kypca Oyaer Tpymoemko. Llemnsb
Kypca 3aKiro4yaeTcs B TOM, YTOOBl TIOATOTOBUTH CIyHIAaTeNIed K CaMOCTOATENBbHON padoTe B Pa3lUYHBIX
Hay4YHBIX JIA0OPATOPHUSX: yYMETh CTPOUTh MaTeMaTHYEeCKHUE MOJEIH, WCIIONB30BaTh U AHATUTUYECKUE, H
KOMITBIOTEPHBIC METOJIbI, a TaKKe MX KOMOWHAIMU JJIsl aHaIM3a CBOWCTB PEIICHUI TakuxX Mojelied, yMeTh
rpaduuecKu MpeACTaBIATh U aHATU3UPOBATH MMOYICHHBIE PE3YJIbTaTHI.

1. leau u 3apauu

eap AUCUMNIMHBI

[logroroButk ciymareneil K caMOCTOSTEILHON paboTe B Pa3jIMYHBIX HAYYHBIX Ja0OpaTopusix: yMETb
CTPOUTHb MareMaTUyecKUe MOJENIU, UCIOJIb30BATh U AHAJUTUUECKHUE, U KOMIIbIOTEPHBIC METOIbI, a
TakkKe HMX KOMOMHALUMHU JJs aHajlu3a CBOWCTB PELICHWHA TaKUX MOAEJeH, yMeTh TIpaduuecKu
[IPEJCTABIATh U AHAJIU3UPOBATH [10JyUCHHBIE PE3YIIbTaThI.

3agauu AU CHUIIHHBI

- MproOpEeTeHNE CIyIIATEeIsIMUA TEOPETHYECKIX 3HAHNHI M MPAKTHYECKUX YMEHHUIH 1 HaBBIKOB B 00JIaCTH
AHAJIMTUYECKOTO ¥ YUCICHHOTO peiieHus TuddepeHIHalbHbIX YPaBHEHU;

- IpHOOpETEHNE CITYIATEISIMA HABBIKOB BJIQJACHUS BEIYUCIUTEEHBIMUA METOJAMH;
- IproOpeTeHne yMeHUH aHann3a JudQepeHInaabHbIX ypaBHEHHIH;

- TmpuoOpeTeHnEe HABBIKOB IOCTPOCHHMS MareMaThdecKux mopeieil B ¢opme nuddepeHnnanbHbIX
YpPaBHECHHUI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-6.1 Ormpenenser npUOPUTETH  MPOdhecCHOHATBHON
NEeSITEeIbHOCTA W CHOCOOBI €€  COBEpIICHCTBOBAaHUS Ha
VK-6 CriocobeH ynpaBiisiTb CBOUM BpEMEHEM, |OCHOBE CAMOOLCHKH

BBICTPANBATh U PEATTM30BBIBATH TPAEKTOPHUIO VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
CaMOpa3BUTHsI HA OCHOBE NIPUHLIMIIOB NEATEIIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
00pa3oBaHMs B TeUEHUE BCEH KU3HU MOJBEpPrarh KPUTHUYECKOMY aHAIM3Yy IPOACIaHHYIO padory;

HaxXoOuTb U TBOPUCCKH HCIIOJIb30BATh UMEIOIIUICS OIBIT B
COOTBCTCTBUH C 3a/la4aMU CaMOPA3BUTHA

OIIK-1.1 CriocobeH aHanmM3upoOBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN I TeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbTrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HaTh:
- (pyHIaMeHTaIbHBIE TOHATHS TEOPUH JU(PepeHINaTbHBIX YPaBHEHU;
- IOHATHUS, AaKCUOMBI, METOIbl JI0Ka3aTeJIbCTB W JIOKAa3aTelIbCTBA OCHOBHBIX TEOPEM B paszzenax,
BXOIAIIMX B 0A30BYIO 4aCTh LIUKJIA;
- OCHOBHBIE CBOHCTBA COOTBETCTBYIOIINX MaTeMaTHIECKUX OOBEKTOB;
- aHAJIUTUYECKHUE U YHUCIICHHBIC IOAXOAbI U METO/IBI [T PELICHUS TUIOBBIX MPUKJIAIHBIX 3a/1a4.

YMETb:



- IIOHSTH IOCTABJICHHYIO 33a4y U IOCTPOUTh MaTeMaTuyecKue MOJIEIIN;

- CNOJIB30BaTh CBOM 3HAHMSA AJIs perieHus AuddepeHnnanbHbIX ypaBHEHU;

- OLIEHUBaTh KOPPEKTHOCTb IOCTAHOBOK 3a/1a4;

- CTPOTO JOKa3bIBaTh MM ONPOBEPIaTh YTBEPKACHHUS,

- CaMOCTOSITEJIbHO HaXOAUTh aJITOPUTMbI PEIIEHUS 3334, B TOM YUCIIE U HECTaHJAPTHBIX, U IIPOBOAUTH
UX aHaJIN3;

- CaMOCTOSITEIbHO BUETh CJIEACTBUS IIOIY4YEHHBIX PE3y/IbTaToB.

BIIAJICTh!
- HaBbIKAMH OCBOCHHUS OOJBIIIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3a/1a4;
- HaBBIKAMH CaMOCTOSITEIEHON paOOThI U OCBOCHUS HOBBIX JWCIHMIUINH;
- KyJIbTYpOW IOCTaHOBKH, aHAJM3a U PELICHHsS MaTeMaTHYeCKUX W MPUKIAIHBIX 337ad, TPeOyIOIIX
ISl CBOETO PeIIeHHs UCTIONb30BaHus A (hepeHIHanbHBIX YpaBHCHUH;
- NpPEIMETHBIM S3bIKOM W HaBBIKAMH TPAaMOTHOTO OINWCAHHs PEIICHMS 3a1a4 W IPEACTaBICHHS
MOJTY9EHHBIX PE3yJIbTaTOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| KoneuHo-pa3HOCTHBIE ~ ypaBHEHUS U 9 6 24
UTEPALIMOHHBIC TIPOLIECCHI.
Henuneitneie  OAY I Mopenei
2 Ay & 8 9 6 24
€CTECTBO3HAHUS.
Kpaesble 3amaun u 3amaun Hltypma —
3 9 6 24
JnyBumns gns QLY.
3amaun ¢ MaJbIM  [apaMETPOM.
4 9 6 24
Cunrynspuasie Bo3mytierus O/Y.
KBasununeiinple ¥ HeTWHEHHBIE YpUIl.
XapakTepUCTHKH. I'pannenTHas
5 9 6 24
katactpoda. VYcioBus [roromno —
Penkuna.
Hroro yacos 45 30 120
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 ygac., 5 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 6 (Becennuit)

1. KOHG‘IHO—pa3HOCTHLI€ YPaBHCHUA U UTCPAITUOHHBIC IIPOLCCCHI.




baHkoBckmMii  TPOLEHT, pa3MHOXEHHWE TPH  OTCYTCTBUM  JIMMUTHPYIOIIMX  (aKTOpOB,
nocienoBarenbHocTh PrOOHaU4N, KOMOMHATOPHBIE NMpUIOKEHHUA. ['aMMa-QyHKIMS ¥ ypaBHEHHS C
nepeMeHHbIMH ko3¢ dunueHntamu.  PasmepHocTs  mpocTpaHcTBa  pemieHuil.  IlocTosiHHBIE
KO (QULIUEHTBI: MPOCTbIE M KpaTHbIE KOPHH XapaKTEPUCTHYECKOTro ypaBHEHUs. CHCTEMBI
Pa3HOCTHBIX ypaBHeHMU. Monens Jlecnn. MapkoBckue e M NEPEepacipeeIeHHe BEPOSITHOCTEH.
3amaua o yacax. Meronel I'epona, Heiotona, Heiotona — Padcona. MHOXeCTBO cTalMOHApHBIX
TOUEK, EpUOANYECKUE perieHns. bacceiinbl nputsxenus. GpakTanisl.

2. Hemmuneitasie OJ1Y aiis Mmonenedt ectecTBO3ZHAHMS.

Monenu Jlotku — Bonbreppsl, ¢hon bepranandu, @epxronbera (MATKAN U KECTKUH TUIAHBI BHUIOBA),
Jlankactepa, XMM. KWHETHKH, OOphOBI BUIOB 3a oOmuii pecypc. [IMCKpeTHBIH aHAIOr MOJAEIH
®depxronbera. budypkarmn. Kpaepas 3aja4a juist pa3HOCTHOTO yYpaBHEHUs. Mrpa ¢ HyneBol CyMMON.

3. Kpaessbie 3agaun u 3agaun Lltypma — Jlnysmmns ans O/Y.

[Tpumepsl 3anau. [IpuBenenne k camoconpsbkeHHOMY BUIy. CBoiicTBa ciekrpa. Teopema @umepa —
Kypanta. Teopems! Lltypma. Teopust BO3MyIIEHHI TMHEWHBIX ONepaTopoB U ee mpuiokeHus. OAY
¢ 0COOEHHOCTSIMH.

VYpaBuenusi tumna Oiinepa. Perymspubie ocoObie Touku. Omnpezpensiomiee ypaBHeHHe. Teopus
®pobennyca. [IpumMeps! cienuanbHBIX GYHKIINH.

4. 3agaun ¢ ManbeiM napameTpoM. CUHTYIsipHBIE Bo3mytieHus O/1Y.

Mertonsl cranuoHapHoil ¢assl u mepeBana. IIpeoOpazoBanne @Dypoe. OO600mIEHHBIE (YHKLIWH.
JluneiiHble ypaBHEHMS B YaCTHBIX IIPOM3BOAHBIX: IEPEHOCA, BOJHOBOE, KOJNCOAHHMH CTEpXKHS.
@opmyna [Hanambepa. 3agaua Komm nnst ypun. Teopema Komm — Kosanesckoil. KoppekxTHOoCTh
3anaun Komm. YpaBuenus ne tuna Komm — Koanesckoit. [Ipumep Anmamapa. Teopema TuxoHoBa.
CwMmemranHasi kpaeBasi 3agada u ycnoBusi Llanupo — Jlonatunckoro. [Ipumenenune npeoOpa3oBaHus
®ypre I NoTyYeHNs: HHTETPaIbHBIX Gopmyi amst 3agaun Komu.

5. KBasuiuHeliHble M HENMHEHHBIE ypull. XapakrepucTuku. [paguentHas karactpoda. YcioBus
I'toronno — PenkuHa.

ABromonensHbie pemieHus. YpaBHeHuss Kn® u OKIIIL. Ilepssie wmnTerpansl. HuTerpanbHbIe
ypaBHeHus: Openronsma. HekoppekrHocTh U perynspusauus. CiydaiiHble MPOLECCHl M MOJS U UX
unTepnosinus. [Ipumenenune B reodusuke. PasHoctHbie cxembl Tuma Pynre — Kyrrer s OJ1Y.
PasHocTHBIE cxeMBbl Ui KpaeBoil 3amaud. KommakTHele cxempl. KommakTHas ammpoKCHMAanHs
ypaBHeHu#l Ilyaccona u I'enpmronbia. KommakTHas cxema Al ypaBHEHMs TENJIONPOBOJHOCTH.
KomnakTHble cxeMbl Uil ypaBHEHHH KoieOaHWW cTpyHBl M cTepxHs. KommnakTHas cxema miis
ypaBHeHus Jitnepa — Xonda. Criaxuparenu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

- y mpenoaaBaTesieil u cirymareieil KOMIBIOTEPHI ¢ BO3MOXKHOCTBIO ITPOBEACHUS BUACOKOH(pEPEHIHIA
(BeOnHaApOB): rpaduyecKue TIaHIIEThl, MUKPO(OHBI, TAPHUTYPHI U T.A. — AJIsl JUCTAaHIIMOHHOTO
[IPOBEJICHUS 3aHATUH;

- yueOHast ayJUTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM U MYJIBTHMEAUHHBIM 000py/10BaHHEM (IIPOECKTOP,
3BYKOBasi CHCTEMa) — ISl IPOBEICHU 3aHATUH B O4HOM (hopmare.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. ACUMIITOTHYECKHE METOJIBI JJIsl JIMHEHHBIX OOBIKHOBEHHBIX UG (GEPEHIIUATBHBIX YPABHEHUH
[Tekct]/M. B. ®enoprok, -M., Hayxka, 1983

2. Acumnitoruka: uHTerpansl u psiisl [ Texct]/M. B. @enoprok, -M., Hayka, 1987



3. O6bikHOBeHHBIC AU depennnanbable ypaBHeHus [Tekcer] : yuel. mocobue aist By3oB / M. B.
®enoprok .— 3-e u3g. — M. : IUBPOKOM, 2009 .— 448 c.

4. Meron nepeBaina [Texct]/M. B. ®enoprok, -M., Hayka, 1977

5. O6wikHOBeHHBIE U] PepeHnnanbabie ypaBaeHus [ Tekcr] : [y4e0. mocobue mis By3oB] / B U.
ApHonba .— 4-e uzn., uctp. — M. : MITHMO, 2012 .— 344 c.

JlomonHuTenpHAs IUTEpaTypa
1. Yucnennsie Metonsl [Tekcr] : yue6. mocobue st By3oB / H. C. baxsanos, H. I1. XXunkos, I. M.
KobenbkoB .— 2-¢ uzn. — M. ; CII6. : @usmariut, 2001, 2002 .— 632 c.
2. Iunamudeckue cuctemsl U mogenu ouonoruu [ Texct]/A. C. bparycs, A. C. HoBoxwuios, A. I1.
ITnaTonos, -M., ®usmariut, 2010

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www. mou.mipt.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

http://cvxr.com/cvx/

* ems.mipt.ru;

* IIporpammsl uis rpadMYeCcKOro IUIAHIIETA;
 Cucrembl OpraHu3alyy BeOUHAPOB.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, nzydatouuii kype "lIpukianHas MaremMaTuka: KICKYCCTBO U PEMECIIO BBIYMCICHHM'", TOTDKEH C
OZIHOW CTOPOHBI, OBIAJETh OOIIMM MOHATHHHBIM alIapaToM, a C APYTrol CTOPOHBI, TOJKEH HAYUUTHCS
MPUMEHATh TEOPETHUECKHUE 3HAHUS HA TPAKTUKE.

B pesynbrare nzyueHus AUCUUIUIMHBL CTYACHT JOJDKEH 3HAaThb OCHOBHBIE IOHSTHS, aKCHOMBI, METOJbI
JI0Ka3aTeJIbCTB, OAXOAbI M METOIBI Pa3pabOTKK MaT. MOJIEJICH, & TAKXKe CIIOCOOBI YUCIIEHHOTO TMOMCKa
pELIEHU.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro Mmarepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— IIPOrPaMMHUPOBAHUE;

— YHCJICHHOE PEIIeHHE NONTyYeHHbIX TU(PepeHINaTbHBIX YPaBHEHHIA;

— MOJITOTOBKY K UTOTOBOM aTTeCTaIIH.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

[TokazareneM BIIQJCHUS MaTEepPUAIIOM CIY)KHT YMEHHE pemarb 3aaadd. ns GpopMUpOBaHHS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3amad. [Ipu pemeHny 3a1a4 KaKa0¢e eicTBUE HEOOXOMMO apryMEHTUPOBATh, CChUIAsICh HA M3BECTHBIC
TEOPETUUECKUE CBEICHHUS.

BaxHO 10OWTHCS MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JICKTOPY WJIH MPENOAaBaTeNI0, BEAyIIEeMy PAKTHUSCKUE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

Pa3zpaGoTunk: O.H. T'opnees, 1-p ¢pus.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIINIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VYK-6.1 Ormpenenser npUOPUTETH  MPOdheCcCHOHATBHON
NEeSITEeIbHOCTA W CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha
OCHOBE CaMOOIICHKH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
NEATEIIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Yy IPOACIaHHYI0 padory;
HAXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH mpuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHABHOMN JIEeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLEeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare usyuenust aucuuiuivHel «[lpuxiagHas maremMaTuka: MCKyCCTBO U PEMECIIO BBIYUCIEHUI

00yJarouiCs JTOIDKEH:

3HAThb:

- (pyHIamMeHTanbHbIE OHATHS TEOPUH TUPPEPEHITNATBHBIX YPaBHEHU;
- TIOHSTHS, AKCHOMBI, METOJBI JIOKa3aTeNIbCTB M JOKAa3aTelIbCTBA OCHOBHBIX TEOPEM B pasjelnax,

BXOJISIIMX B 0A30BYIO YaCTh ITHKJIIA;

- OCHOBHBIC CBOICTBA COOTBCTCTBYHOIIUX MATCMATHYCCKUX 06’LGKTOB;
- AHAJIMTUYCCKHUE U YUCICHHBIC TOAXO0AbI 1 MCTOAbI IJIsI PCIICHUA TUTTIOBBIX ITPUKJIAAHBIX 3a1a4.

yMeTh:

- MIOHATH NOCTABJICHHYIO 33]1ady W MOCTPOUTH MaTEMAaTHUYECKHE MOJIEINH;

- UCTIONIB30BaTh CBOU 3HAHUSA JUIA perieHus quddepeHnanbHbIX ypaBHEHNH;

- OLIEHUBATh KOPPEKTHOCTh TOCTAHOBOK 33]1a4;

- CTPOro J10Ka3blBaTh UM OIPOBEPIaTh YTBEPHKACHUS;

- CaMOCTOSITENIBHO HAXOAUTh AJITOPUTMBI PEILIEHNUS 3a/1a4, B TOM YMCIIE U HECTAHAPTHBIX, U IPOBOIUTH

WX aHaJIu3;

- CaMOCTOATCIIBHO BUJICTH CIICACTBUS MOJYUCHHBIX PC3YJIbTATOB.

BJIAA€Th:

- HaBbIKAMH OCBOEHHS O0JIBIIOro 00beMa HHGOPMALIUU U PEILICHUS 3a/1a4;

- HaBBIKAMH CaMOCTOSITEIbHON pabOThI M OCBOCHUS HOBBIX JANCIMIUINH;

- KyJABTYpOW TOCTAHOBKH, aHalW3a M PEUICHHA MaTeMaTH4YeCKHX M MPUKIAAHBIX 3a/ad, TPeOyromux
JUISL CBOETO PeIIeHHs UCTIONb30BaHMs U depeHIManbHbIX ypaBHEHNH;

- TpPEIMETHBIM SI3bIKOM M HaBBIKAMH T'PAMOTHOTO ONHMCAHUS PELICHHs 3aJad W MPEICTaBICHUS

IIOJIyYEHHBIX PE3yJIbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. BaHKOBCKMII TPOLEHT, pa3MHOXEHHWE TMPH OTCYTCTBHM JIMMUTHPYIOLIUX (aKTOpoOB,
nocienoBarenbHocTs PuboHauIH, KOMOMHATOPHBIE TPUIIOKEHHUS.

CucTteMbl pa3HOCTHBIX YPaBHEHUH.

SN

baccelinbl npUTsHKEHMS.

Pa3zMepHOCTB TPOCTpaHCTBA PELLICHUI.

MapkoBCKHE LIENU U NEPEPACIPENEIEHUE BEPOSITHOCTEN.
Mertonst ['epona, Herotona, Hetotona — Padcona.




7. Kpaesas 3aaa4a 111 pa3HOCTHOI'O YPAaBHEHHUS.

8. Henunetiasie OJ1Y mst Mmozened ecTeCTBO3HAHMSL.

9. JluckpetHsblil ananor moaenu OepXroabscTa.

10. Kpaessie 3anaun u 3agauu Ltypma — JInyBuss qst OLY.

11. [IpuBeaeHne K caMOCONPSKEHHOMY BULY.

12. Teopema @umepa — Kypanra.

13. Teopusa BO3MYIIEHUN JTUHEWHBIX ONIEPATOPOB U €€ MPHIIOKEHUSI.
14. YpaBHenus tuna Diinepa.

15. Onpenensroniee ypaBHEHUE.

16. IIpumepsl cienuaabHBIX (QYHKIIHH.

17. MeTonb! cranoHapHoi (a3l 1 iepeBana.

18. O6o01IeHHbIe QYHKIINH.

19. ®opmyna Jlanambepa.

20. Teopema Komu — KoBaneBcko#.

21. Ypasuenus ne tuna Ko — KoBanesckoil.

22. Teopema TuxoHoBa.

23. IIpumenenne npeodpazoBanust Pypbe AT MOTYUEHHUSI HHTErpaIbHBIX (hopMy: s 3axaun Komm.
24. XapaKTepruCTUKH.

25. YcnoBus ['toronno — PenkuHa.

26. Ypasaenus Kad u OKIIIIL.

27. UnTerpanbHble ypaBHeHNs Opearoibma.

28. CiyuaiiHple POLEeCChl U MO U UX HHTEPIOJSAIHU.

29. PaznoctHble cxemsl THNa Pynre — Kyttst ana OLY.

30. KoMmakTHbIe CXEMBI.

31. KomnakTHas cxeMa JJisi ypaBHEHHUS TEIUIONPOBOAHOCTH.

32. KommakrHas cxema Jijisl ypaBHeHus Ditnepa — Xonda. Criaxxupareinu.

4. [lepeyens THNOBLIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

KoHneuHo-pa3HOCTHBIE ypaBHEHHS U UTEPALIMOHHBIE MTPOLIECCHI.

lNamma-QyHKIMS 1 ypaBHEHHS C IEPEMEHHBIMH KO3 (QUIIMEHTaMU.

[HocTostaHabIe KO3()(PULIMEHTHI: MPOCTHIE U KPaTHbIE KOPHU XapaKTEPUCTUIECKOTO YPaBHEHHUS.
Mopnens Jlecan.

3agaya o gacax.

MHOX€eCTBO CTallMOHAPHBIX TOUEK, EPUOANUECKHUE PEIICHMS.

®pakrasl.

Urpa ¢ HyneBoii cyMMOi.

0% N LR

. Mogenu Jlotku — Bonbreppsl, hon bepranangu, @epxronbcra (MITKuil 1 )KECTKUHA TUIaHBI BBUIOBA),
HaHKaCTepa XUM. KHHETHKH, 00phObI BHJIOB 3a 00IIHiA pecypc.

10. budypxkanuu.

11. IIpumeps! 3aay.

12. CoiicTBa CHIeKTpa.

13. Teopems! LITypma.

14. OJ1Y ¢ 0cOOECHHOCTIMU.

15. Perynsipabie ocoOble TOUKH.

16. Teopus ®pobenuyca.

17. 3agauu ¢ manbiM mapamerpoMm. CuHrynsapHsie Boamyienus OY.
18. TIpeoOpazoBanue dypeoe.

19. JIuneiinble ypaBHEHHS B YaCTHBIX IIPOM3BOHBIX: IEPEHOCA, BOITHOBOE, KOJIEOAHUN CTEPHKHS.
20. 3amaua Komm asns ypur.

21. KoppexrHocTb 3anaun Komru.

22. Ilpumep Anamapa.

23. CmemanHas KpaeBas 3a7a4a u ycnosud Lllanupo — Jlomaruuckoro.



24. KBa3unuHeWHbIe U HEJTMHEHHbIE YPaBHEHHUS B YACTHBIX ITPOU3BOIHBIX.
25. I'panuenTHas karactpoda.

26. ABTOMOJIEIIbHBIE PEIICHUSI.

27. IlepBbie UHTETPAIBIL.

28. HekoppeKTHOCTb U peryispu3aliusl.

29. llpumenenune B reousuke.

30. PazHOCTHBIE CXEMBI JIs1 KPAaeBOM 3a/1a4H.

31. KomnakrtHas annpokcumanus ypasaenuit [lyaccona u ['enpmromsia.
32. KoMIiakTHbIE CXEMBI JIJIsl ypaBHEHUH KoJeOaHUil CTPYHBI U CTEPIKHSI.

Kpurepun onennBanus

— omenka «ommmuHO  (10)»  BBICTaBIsETCS  CTYACHTY, IIOKa3aBIIEMy  BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUM;

— omeHka  «omm4yHO  (9)»  BBICTAaBNSiETCS  CTYHOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOrpaMMbl JUCLHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpaBWIbHOE OOOCHOBAHUE MPUHSATHIX
peLIEHN;

— OueHKa  «omm4HO  (8)»  BBICTABIAETCA  CTYIACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPAaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;

— OLIeHKa «xopomio (7)» BBICTABISIETCS CTYIACHTY, €CIM OH TBEPIO 3HAET MaTepual, IPaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOTyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPhle HETOYHOCTH;

— OICHKa «XOpoI1Io (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATCpUall, rpaMOTHO U 1O CyIICCTBY
n3jaracTt €ro, yMeCT IMPUMCHATL IMOJYUCHHBIC 3HAHHUS Ha MNPAKTHUKE, HO AOITYCKACcT B OTBETC WJIM B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

— OIIGHKA «XOpOIIO (5)» BBICTAaBISCTCS CTYAEHTY, €CJIM OH 3HAET MaTepuai, U MO CYLIECTBY H3JIaraeT
€ro, yMEeT NMPUMEHATh NOITYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOIYCKAET B OTBETE WJIH B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

— OIIEHKa «YJIOBJIETBOPUTENBHO (4)» BBICTABISACTCA CTYAEHTY, IOKa3aBIleMy (parMeHTapHbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajia, HO IIPU 3TOM
OH BIAaJEET OCHOBHBIMH pa3ieiamMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIEero
00yueHHs 1 MOXET NPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

— OLEHKAa «YIOBIETBOPUTEILHO (3)» BBICTABIACTCS CTYACHTY, IMOKa3zaBlleMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JIOTHYECKON MOCIIEN0BATEIBHOCTH B U3JIOKEHUH MPOTPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4yeHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIE 3HaHWA O 00paslly B CTaHAAPTHOM
CUTYyalluy;

— OIICHKA «HEYIOBJICTBOPUTEIBHO (2)» BBICTABISIETCS CTYIEHTY, KOTOPBI HE 3HAeT OOJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUINHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

— OLICHKa «HEyHOBJIETBOpUTENbHO (1)» BBICTABISIETCA CTYNEHTY, KOTOPBIH HE 3HAeT (OpPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

BPC o xypcy «llpuxnagnas maremMaTiuka: UCKyCCTBO U PEMECIIO BBIYUCICHHID

B Teuenue cemecTpa mpeanosaraercsi NOCTOSHHOE BBIIOJHEHHWE CTYyAEHTAMHU [IOMAIlHUX 3aJaHUM,
MPOBEICHHUE JIBYX KOHTPOJBHBIX PaOOT U MOJIydYeHUE CTYIEHTOM JIBYX OLICHOK:

» OueHnka 3a KOHTpoJIbHBIE PaboThl, O1, Kak cpenHee apupMeTHIECKOE BCEX OLIEHOK 3a KOHTPOJIbHEIE,
* OueHka 3a BBHINOJHEHHE AOMAlIHMX 3agaHuii, O2, cTaBUTCA NpenoAaBaTesieM MO pe3yibraTam
paboTHI B ceMecTpe 10 MpaBuIaM, ONPEeIsIeMbIM IPENo1aBaTeNIeM.

B xoHIe ceMecTpa MPOBOANUTCS UTOTOBBIM OMPOC MO 3HAHUIO CTYAEHTAMU OCHOBHBIX TEOPETUUYECKUX
IIOJIOKEHUN Kypca W BJIAJICHUIO YMEHUSIMHM UHCIEHHO peuiarh 3agadd. OLieHKa 10 pe3ysbraram
uroroporo ormnpoca — 0O3.



Bce onenxu O1, 02, O3 cTaBsaTces 0 IeCATHOAIUILHOM IIIKAIE.
duHanbHAas OIICHKA CTyJeHTa 3a ceMecTp, OD, onpenensercs mo popmyie:
0OP=02x01+0,3x02 +0,5x03.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mpoBeaeHusi sx3ameHa 0OydaromMecs MOTYT I0Jb30BaThCS MPOTPaMMOM JUCLUILIUHBI, a
TAKXE CIPABOYHOM JIMTEPATYPOM, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JIEKLIAMN.

DK3aMeH NPOBOIUTCS IIyTeM OpPTaHU3aLUH CHENHAIBHOTO OMPOCca, IPOBOAMMOTO B YCTHOH opMme.



