MHNHOBPHAYKH POCCHUH

denepanbHOe rOCyIapCcTBeHHOE 0K0IKeTHOE 00pa3oBaTesibHOE
yupeskaeHue Bpicuiero oopazosanus "'Ilepmckni
roCyIapCTBEHHbINH HAIIMOHAJIBHbIN MCCJIE10BATEIbCKHA
yHuBepcurer"

Kadenpa reoperuueckont pusuku

Astopsl-coctaBurenu: unoepknn Kupuna bopucoBuu
AnalyxeB Ajlekceill AHATOJIbEBUY
Jdemun Buranuii AHATO/IbEBUY

Pabouast mporpamMma AUCIUTIITUHBI
METO/JIbl MATEMATUYECKOW ®U3UKH
Kox YMK 73320

YTBEepKAECHO
ITpotokos Ne6
ot «08» urons 2020 r.

ITepmb, 2020



1. HammeHOBaHMe JUCHUIIINHBI
MeTobl MaTeMaTHYeCKOl (PU3NKH

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 28.03.01 HaHOTEXHOIOTHM M1 MUKPOCUCTEMHASI TEXHUKA

HampaBlIeHHOCTh MaTepuasbl MUKPO- 1 HAHOCUCTEMHON TEXHUKU



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus AUCHUIUIMHBI MeToabl MaTeMaTH4YecKoi (pu3MKH y 00yUaroerocs 10JKHbI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

28.03.01 HaHOTEXHOJIOTHH ¥ MUKPOCUCTEMHAs TEXHHUKA (HAIIPaBICHHOCTD : MaTepuaibl MUKPO- U
HaHOCUCTEMHOMN TEXHHUKH )

OIIK.3 CriocobeH npuMeHsITh 0a30BbIC 3HAHUS B 00JIACTH MaTEeMAaTHKH, (U3UKU U APYTHUX HAYK B
npodeccuoHanbHOM NesSTEIbHOCTH, B TOM YHUCIIE Ui IPOBEICHUS HAYUHbIX UCCIIeI0BaHUM, aHaI13a 00BbEKTOB,
CHUCTEM, IIPOLIECCOB, SBJIEHUIN U METO/I0B, X IKCIIEPUMEHTAIBHOIO U TEOPETHUECKOTO (BKIIOYAsl IOCTPOSHHE
UX Ka4e€CTBEHHBIX U KOJMYECTBEHHBIX MOJIENICH) N3YUEHHUS U JJI UCIIOJIb30BAaHUS IIOJyUYEHHBIX Pe3yIbTaTOB Ha
MpaKTUKE

HNuaukaTopsl

OIIK.3.2 ITonumaet ¢pu3nvecKre METOIbl TEOPETUIECKOTO M AIKCIIEPUMEHTAIBHOTO U3YUCHHUS CHCTEM,
SIBJICHUH U MPOIIECCOB B IPUPOE U MPUMEHSIET UX Ha IIPAKTUKE



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 28.03.01 HanoTexHONIOrMM ¥ MUKPOCUCTEMHAs TEXHUKA
(HampaBJIeHHOCTh: MaTepHaibl MUKPO- U HAHOCUCTEMHOM TEXHHUKH)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 7
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 56
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 88
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE MeponpusTue (1)
ITuceMeHHOE KOHTpOIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM Dx3ameH (7 TpuMecTp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

MeTtoabl maTemaTtudeckoi pusuku. IlepBolii cemecTp
B nanHOM Kypce paccMaTpUBalOTCs 3a/1a4M KiacCU(PUKALMU KBa3UIMHEHHBIX AU epeHInalbHBIX ypaBHEHUN
C HaCTHBIMH MMPOU3BOJAHBIMU BTOPOI'O MOpsAAKA, HCU3BECTHAA (1)YHKIII/ISI KOTOPBIX 3aBUCHUT OT JABYX HJIN OoJee
MEPEMEHHBIX, IPUBEICHUIO UX K KAHOHMYECKOMY BUJY, TOCTPOEHHUIO OOLIUX PEIICHUN U PELICHUIO 3aauu
Komm meronom xapakrepuctuk. [lnpoko ocsieH meroa Oypbe 17 penieHus HayalbHO-KpPaeBbIX 3ajad,
SIBIISTFOIIMXCSI MATEMAaTUISCKUMU MOJEISIMH (DU3UUECKHX SBIICHUH (KOJIeOaHus yIpyTUx Tel U
TEIUIONPOBOAHOCTH).

Paznen 1. Knaccupukanus nuddepeHnuaibHbIX yPaBHEHU ¢ YACTHBIMH MPOU3BOAHBIMHU
OO6mwme mouaTust. Tumbpl ypaBHEHUH BTOPOTO MOPSIIKA, IMHEHHBIX OTHOCUTEIBLHO CTapIINX TPOU3BOIHBIX.
WHBapnaHTHOCTH THIA YpaBHEHUS ITPU HEBBIPOXKICHHBIX MTPE0Opa30BaHUAX. Y paBHEHUE XapaKTEPUCTHUK.
[TpuBeneHrne K KAHOHUYECKOMY BUJ1Yy YPAaBHEHHI BTOPOTO MOPSIKA IPU ABYX apryMEHTaxX rHUIepOoIn4ecKoro,
mapaboIMIECKOT0 U JUTUIITUIECKOTO TUTIOB. HaxoxieHre o01ero pemeHus u penienne 3aaaun Komm
METOJIOM XapaKTePUCTHUK.

Tema 1. Kinaccupukanus nuddepeHuuanbHbIX YpaBHEHU ¢ YACTHBIMHU MPOU3BOIHBIMH.
O6mue nouatus. TUMbl ypaBHEHUH BTOPOTO MOPAIKA, TMHEWHBIX OTHOCUTEIBHO CTAPIINX MPOU3BOTHBIX.
HHBapnaHTHOCTH THIIA YPaBHEHUS IIPU HEBBIPOKICHHBIX MTPEOOpa30BaHUAX. Y paBHEHUE XapaKTEPUCTHUK.
[TpuBeneHne K KAHOHUYECKOMY BUJIy YPAaBHEHHI BTOPOTO MOPSIKA IPU ABYX apryMEHTaX THIepO0InIecKoro,
MapaboIUIECKOTO U IUTUIITHYECKOTo TUIOB. Haxoxknenne ob1iero pemenus u penieHue 3aaaun Komm
METOJIOM XapaKTePUCTHK.

Paznen 2. YpaBHeHusi runep00JM4ecKoro Tumna
[ToctanoBka 3aa4 sl ypaBHEHHH runepooandeckoro tuna. [IoHsTHEe 0 KOPPEKTHOI MOCTAaHOBKE 3a7a4u
MaTeMaTH4eckoi ¢pusukn. [IpumMepbl HEKOPPEKTHO MOCTABIIEHHBIX 3a1a4. Penrenue 3amaun Ko s
OJIHOPOJTHOTO ypaBHEHUs Tunepoonnyeckoro tuma. Pemenne Janambepa. ®opmyna lanambepa. Teopema 06
YCTOMYMBOCTH penieHus 3anaun Komm s 6eckoHeuHoM cTpyHbl. Ousnyeckuii cmbica dhopmydasl Jamambepa.

Tema 1. 3apauun, npuBoAsiINE K YPABHEHUSIM runepooanyeckoro tuna. Kpaeswpie 3a1auu.
BriBo/1 ypaBHEHUs KosieOaHus CTPYHBI. Y paBHEHHE MPOOIBHBIX KoneOaHuit cTepxHs. HauanbHble ycinoBus
JUIs ypaBHEHUS KoJie0aHUs CTPYHBI M TeJIerpaHOro ypaBHEHHU. | paHUUHBIE YCIIOBUS 111 YpPaBHEHUS
KoJ1e0aHUM CTPYHBI U CTEPKHA (THIIBI 3aKPEIVICHUI: )KeCTKOE, CBOOOJHOE MIIM MSTKOE, YIIPYTo€, BHIBOL
YCIIOBUH 3aKpeTIeHUs] B aHAIUTUYECKOM BH/JIE).

Tema 2. MeToa pacnpocTPpAHAIOIIMXCS BOJIH.
Pemenue 3anaun Komu a1 oqHOpoAHOr0 ypaBHeHUs runepoonnyeckoro tumna. Pemenune Jlanamb6epa.
®opmyia [lanambepa. Teopema 06 ycroitunBoctu pemenus 3anaun Komm aist 06CKOHEYHOM CTPYHBI.
duznueckuit cmpica Gopmyiiel Jarambepa.

Tema 3. MeToa pa3iesieHUsl epeMeHHbIX.
3amaua [ltypma — JImyBuins . Kpaessie ycnoBus [ltypma. Co6cTBeHHBIE PYHKITUN U COOCTBEHHBIC 3HAUYCHHSI,
UX OCHOBHbIE cBoMcTBa. Obmias cxema dypbe. 3aaua 0 KosieOaHUU CTPYHBI, 3aKPETJICHHON Ha KOHIIAX.
HccnenoBanue pemenus. YactHele rapMOHUKU. Perynspaeie n 0600miennbie pemenus. Teopema o
€IMHCTBEHHOCTH pEIICHUs KpaeBoil 3a1auu sl ypaBHEeHUs runepOonndeckoro tumna. Teopema 00
ycToHYMBOCTH petieHus. HeogHopoaHble 3aauu Ui ypaBHEHUS TUIIEpOOIMYecKoro Tiumna. Meton
coOcTBeHHBIX QyHKUMI. HeoqHopoaHOoe ypaBHEeHHE THIIEpOOINUECKOro TUIIa ¢ HEOJHOPOAHBIMU HayaIbHBIMU
Y TPAHUYHBIMU YCIIOBUSIMHU.

Pa3nen 3. YpaBHeHnsi napa0do/1u4ecKoro Tuna



DTOT pa3feln MOCBSIIEH PACCMOTPEHUIO HaYaIbHO-KPAEBbIX 3a/1a4 /71l ypaBHEHUH, OMICHIBAIOIIUX MPOILIECCHI
pacrpocTpaHeHHs TeIla B U30TPOIHBIX TeNax, a Takke Au(p(y3uto paCTBOPEHHOTO BEIIECTBA B HETIOIBUIKHBIH
pacTBopuTeIb. BRIBOJATCS COOTBETCTBYIOIIME YpaBHEeHUs. CTaBsiTCs HauboJiee eCTEeCTBEHHbIE KpaeBble
TpeboBaHusl. M3y4yaroTcs CBOMCTBA MONMYUYEHHBIX pemneHuid. [IpuBoasTCs mpuMepsl 3a1a4, peraeMbIx
MHTETpaIbHBIME MpeobpazoBaHusiMu (npeobOpazoBanue Oypbe, CUHYC - TpeoOpa3oBaHUE U KOCUHYC
—TpeoOpa3oBaHHue).

Tema 1. 3apaun, npuBoAsilHe K yPaBHEHUAM napadosmyeckoro tTuna. Kpaesble 3agaum.
VYpaBHeHust napabonnueckoro Tuna. BeiBoa ypaBHEHUs paclipOCTPAHEHNUs TEIUIA B TBEP/IOM U30TPOIIHOM TEJIE.
HauanbHble U TpaHUYHBIE YCIIOBUS U1 YpaBHEHUS TEIUIONPOBOJHOCTH. Y paBHeHHe quddy3un. IloctanoBka
3ajja4 A5 ypaBHEHUs napadoianueckoro tuna. [IpuHun MakcuMyMa-MUHIMYMa JUIs PELIeHNs ypaBHEHUS
TeIUI0NpoBoAHOCTH. IlepBoe cieacTBre U3 MPUHIMIA O EAMHCTBEHHOCTH 1-0M KpaeBoii 3amaun. Bropoe
CJIEJICTBUE O HEMPEPBHIBHON 3aBUCHMOCTH PEIICHUS OT HaYaJIbHbIX YCIOBUH.

Tema 2. MeTon pa3iesienusi nepeMeHHbIX.
Pemrenne nepBoii kpaeBoM 3a1auu 1) ypaBHEHUs TEIUIONPOBOJIHOCTHU CTEpKHA MeToioM DPyphe. Penenue
3a/1a4M JUIsl ypaBHEHMsI paclpeiesIEHUs TEIIa B CTEPKHE C BHYTPEHHUMH NCTOYHUKAMHU TEILIa.

Tema 3 3agauyu Ha OeCKOHEYHOH MPAMOIi.
3anauva Komm Ju1st ypaBHEHHsI TEIIONPOBOIHOCTH OECKOHEUHOT0 CTepkHA. Teopema 0 eTMHCTBEHHOCTH
pemenue. [lonsTre 00 uHTErpabHOM npeodpazoBannu Pypbe. OCHOBHBIE CBOICTBA IPE0OPa30BaHMUS.
[TocTpoenue popmansHOTO pemenus 3aaaun Komm 1151 ypaBHEHHS TETIOTPOBOIHOCTH.

Paznen 4. YpaBHeHHsl 3JVIMNITHYECKOTO THIIA
B sTom pazgene n3ydaroTcsi OCHOBHBIE KPAeBbIE 3aa4M JIJIsl YPaBHEHUH SJUIMITHYECKOr0 TUa. B 0CHOBHOM
paccmarpuBatotcs ypaBHenus Jlamnaca u Ilyaccona. Ctpoutcst Teopust GyHIaMEHTAIBHBIX PEIICHUI
ypaBaenus Jlamnaca u pyukuuu I'puna 3agaun Jupuxie. M3ydarorcs CBOCTBa TApMOHHYECKHUX (YHKITUH,
MPUBOAATCS pelIeHus 3a1aun Jupuxiie 11 mapa MetoaoM QyHKIuM ['pruHa U A1 KpYTOBBIX 00acTei
METO0JIOM KOH(POPMHBIX 0ToOpakeHui u metogoM Pypre. Ocoboe MecTo 3aHUMAET Teopus MOTEeHIINaja, KaK
CHEIHNaTbHBIX WHTETPAIBbHBIX MPEACTABICHUI rapMoHndecku GyHKIM. OCHOBHBIC KpaeBbIe 3aJauu JIs
rapMOHHYECKHUX (DYHKITUH B TNIOCKUX OOJIACTSAX CBOJSTCS K JIMHEHHBIM HHTETPAIbHBIM YPAaBHEHUSM 2-TO poja
Y U3y4aroTCs ¢ MpUMEHEHHEM Teopun Ppearoapma. B 3akmtoueHnn NpUBOASITCS OCHOBHBIE CBOMCTBA PEIICHHI
ypaBHeHus [ 'enbmrosnbia.

Tema 1. 3apaun, npuBoasimue K ypapuenunio Jlansaca.
VYpaBHEHUS JUTMITUYECKOTO TUIA. 33/1a4y, IPUBOJIAIIME K YPaBHEHUAM AJuidnTudeckoro tuna. [locranoBka
OCHOBHBIX KpaeBbIX 3a1a4 [ ypaBHeHUs Jlannaca. @yHaaMeHTanpHOE penieHue ypasHeHus Jlamaca.

Tema 2. CBoiicTBa rapMOHN4YeCKHX QyHKIMI.
Onpenenenve rapmoHrueckux GyHkuil. OcHoBHbIE TpuMephl. CBONCTBA TapMOHUYECKUX QYHKIMM: 1) 0
HOPMAaJIbHOW MPOU3BOTHOM, 2) MHTErPATbHOE MIPEICTABIICHUE TAPMOHHYECKOU (PYHKITNH, 3)
muddepeHInpyeMocTh, 4) TeopeMa 0 CpeHeM, S5) MPUHLUI MaKCUMyMa-MUHUMYMa TapMOHUYECKOH (DyHKIIHH.

Tema 3. Meron pa3ieseHus nepeMeHHbIX.
Pemenue 3anaun Aupuxie mia kpyra merogom @ypre. O6ocHoBaHue hopManbHOro pemeHus. @opmyna
[Tyaccona qs 3amaun Jupuxie 1js Kpyra.

Tema 4. ®yHKIUS HCTOYHHKA.
Teopembl 0 €TMHCTBEHHOCTH PEIICHUN BHYTPEHHEHN U BHEIIHEH 3ana4d {upuxie. Teopembl 0 €TMHCTBEHHOCTH
pelleHni BHYTpEeHHEH 1 BHelHel 3a1au Helimana. @ynkius ['puna 3agaun J{upuxie u ee cBoiCTBa.



Ortpickanue pynkuuu ['puHa 3agauu J{upuxie METoI0M AIIEKTPOCTATUCTUIECKUX H300pakeHuil. Pemenue
3agaun Jupuxie ans nonynpoctpancTsa. Pemenue 3anaun Aupuxie mis mapa. [loctpoenne ¢pynkunu I'puna
MeTO0JIOM KOH(OPMHBIX oToOpakeHuil. Permenne 3amaun J{upuxiie 1uist Kpyra U MOJTYIIOCKOCTH € MTOMOIIIBIO
KOH(OPMHBIX OTOOpaKEHHUH.

Tema 5. 3apauu, npuBoasimue K ypapHennio Dv+cv=0.
VYpasuenue ['ensMromnsia. 3agauu, coasmuecs K ypapHenuro ['ensmromnsia. Kpaesole 3agaun.
@dyHIaMEeHTAIbHBIE PELIEHUS U TeOpHUs NTOTeHIHana 11 ypaBHeHus: Dv+cv=0. lccrnenoBanue ypaBHeHuUs
Dv+cv=0. O0beMHbIe MOTEHIINATBI U MX IPUMEHEHHUE.

Paszgea S. PacnipocTpaHeHue BOJIH B IPOCTPAHCTBE
PacrnipocTpanenne BOJIH B IPOCTPAHCTBE.

Tema 1. 3agaum ¢ HaYAIbHBIMH YCJIOBUSIMHU.
VYpaBHeHue kojiebanuii B mpoctpancte. Merox ycpeanenus. @opmyna [Iyaccona. Merop ciycka. duzndeckas
uHTEepnperauus. MeTos oTpakeHus.

Tema 2. UnTerpajabHas popmy.ia.
BriBog unTerpansHoi opmysl. CreicTBUS U3 HHTETPAIbHON (HOPMYIIBL.

Tema 3. Kojiebanusi orpaHn4eHHbIX 00bEMOB.
O61as cxema MeTojia paszieneHust nepeMeHHbIX. Ctosune BoiaHbl. Konebanus npsMoyroibHO MeMOpaHBbI.
Konebanus kpyrioit MemMOpaHBbI.

Pa3znen 6. PacipocTpaneHue Teia B IPOCTPaHCTBeE
PacnpocTpanenue temiia B IpOCTPAHCTBE.

Tema 1. PacnpocTpaHneHnne Temia B HEOTpAHUYEHHOM IIPOCTPAHCTBE.
O6ocHoBanue hopMabHOTO pereHus 3aaaun Koy 11t ypaBHEHHs TEIIoNnpoBoAHOCTH. ClencTBUA U3
dbopmynsl [Tyaccona (o 6eckoneuHo# udHepeHITPYEMOCTH PEIICHHUSI, O HEMTPEPHIBHON 3aBUCUMOCTH OT
HayaJIbHOTO YCIIOBHS, O CKOPOCTHU pacipocTpaHeHus Teria). yHaamMeHTanbHoe penlenue 3aaaun Komm u ero
¢uznueckuit cmbicn . Heonnopoauble 3a1a4n Ui ypaBHeHUs apabonndeckoro tumna. CuHyc-peodpa3zoBaHue
®ypoe. Kocunyc-npeodbpazoBanue Oypre. Permenune 3anaun Komm ais moimy6eckoOHEUHOTO CTEPIKHS.

Tema 2. PacnpocTpaHeHne Tenjia B OrpAHMYEHHBIX TeJIaXx.
Pemrenne nepBoit kpaeBoM 3a/1auu AJIs ypaBHEHUs TEIUIONPOBOJIHOCTH IIIaCTUHBI MeTo0M Dypre. Pemienne
3a[1a4M Ul yPaBHEHMsSI paclpeesICHUs TeIUIa B IMIIMHIPE.

Pazgen 7. CnenuajnbHbie PyHKUMH
Oynknuu beccens. Chepuueckue pyHkun. OpTOroHaIbHBIC TTOTHHOMBI.

Tema 1. BBenenue.
Beenenue. OO01iee ypaBHEHUE TEOPUH CHIEIMATIBHBIX (pyHKIMA. [loBeieHne pereHnii B OKpeCTHOCTH.
[TocraHoBKa KpaeBbIX 3a/1a4.

Tema 2. Huannapuyeckue pynkuuu. Kosedanus kpyriaoii MeMOpaHbl.
Huddepennnansuoe ypasHenue beccens. ®ynkuun beccens u Heiimana. OcHOBHBIE CBOWMCTBA (PYHKITUH.
Oob1ee pemenne oaHOpoAHOTO ypaBHeHUs beccens. UaTerpupoBanue ¢pynkimii beccens, pekyppeHTHbIe
¢dbopmyiel. HekoTopsie yacTHble cinyyan pynkuuit beccens. Oproronanbhbie cucteMbl QyHkiumii beccens.
Pasnoxxenus pyukuuii B 0000meHHbIH psix Dyphe 1Mo opToroHanbHoU cucteme QyHkwmii beccens. Panuanbabie
Kose0aHus Kpyrioit memOpanbl. DU3nUecKuii CMbICII.



Tema 3. Chepuueckue pynkuun. Iloamnombl Jlexkanapa.
[TonmuaoMms! Jlexxannapa. [Ipucoennnennsie hynkuun Jlexanapa. ["apMoHnyeckne moamHOMBI U chepruueckne
¢bynkuu. Hekotopele nmpumepsl mpuMeHeHUs chepuuecKux (yHKITHMA.

Tema 4. OcHOBBI TEOPHH JIMHEHHBIX IPOCTPAHCTB.
OCHOBBI TEOpUU JIMHEHHBIX BEKTOPHBIX MPOCTpaHCcTB. OnpeneneHue u cBoicTsa. basuc u pasmepHoCTb.
[IpeobpazoBanus koopauHat. JIuneitHsie onepaTopbl. COOCTBEHHBIE 3HAUEHHS M COOCTBEHHBIE BEKTOPHI
JUHEHHBIX orepaTopoB. [IpunoxkeHuns K 3aa4am KIaCCUYECKON (PU3HKH U KBAHTOBOW MEXaHHKHU.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Kyapsimos, C. H. OCHOBHBIE METO/IbI PEIICHUS MPAKTUYECKUX 3a71a4 B Kypce «YpaBHEHU MaTEMAaTUUECKON
busukny : yaebHoe nmocoodue / C. H. Kyapsmos, T. H. Paguenko. — PocToB-Ha-/[ony : M3aatensctBo KOkHOTO
dbenepanbroro yHUBEpcuTeTa, 2011. — 308 ¢. — ISBN 978-5-9275-0879-2. — TekcT : 31eKTpOHHBIH //
OnexkrponHO-O0nbHoTeunas cucremMa IPR BOOKS : [caiir]. http://www.iprbookshop.ru/47050.html

2. I'punsies 0. B. Metoasl MaTemaTtrueckoit ¢pusuku:Yuedbnoe nocodue/I'punses 0. B..-Tomck:Onp KonTeHT,
ToMckuii rocy1apCcTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U paguo31eKTpoHukn,2012, ISBN 978-5-4332-
0055-5.-148. http://www.iprbookshop.ru/13862

JlonmosiHUTEIBHAS

1. Tuxono A. H.,Camapckuii A. A. YpaBHeHUs1 MaTeMaTHYeCKol (pU3MKU:yuebHoe nocodue asst
yauBepcuteTos/A. H. Tuxonos, A. A. Camapckuii.-MockBa:Hayka,1966.-724.

2. AnaGyxeB A. A.Metoasl MaTreMaTHaecKo Pu3nuku.yueoOHo-MeToauueckoe nocooue Y. 1.Crnernuanpabie
¢byskuuu. Humuaapuyeckue pynkuun/A. A. Anadyxes, T. C. benoseposa, B. K. Xennep ; ®enepanbroe
areHTCTBO 1o oOpa3oBaHuto, [lepmckuii rocynapcTBeHHblil yHuBepcurert.-Ilepmp,2007, ISBN 5-7944-0787-5.-
127.-bubauorp.: c. 112

3. AnabyxeB A. A.MeToapl MaTeMaTHuecKo (pu3uKu. Y paBHEHHS ITUNTHICCKOTO TUTIA.yueOHOE Tocoomne
JUTsI CTYJIEHTOB, OOYYarOIINXCS 110 HAITPaBJICHUIO MOATOTOBKM OakanaBpoB "®dwuszuka", "[lpuknagnas
MaTemaTHka 1 pusuka", "HaHorexHonoruu u MukpocucreMHas Texuuka', "Paguodusuka” u o HarpaBieHUIO
noAroToBku MaructpoB "®@msuka" Y. 2. KpuBonuHeitnas cucrema koopauHat/A. A. Anadyxes, T. C.
Bbenosepoga, E. K. Xennep ; M-Bo obpazoBanus u Hayku PO, [Tepwm. roc. Hat. uccnen. yH-T.-Ilepmp,2016, ISBN
978-5-7944-2695-3.-1.-bubnuorp.: c. 92-93 https://elis.psu.ru/node/390989

4. OmenkoB A. }O. Teopus conmuroHoB. MaTemMaTH4YeCKOE ONMMCAHKUE U (PU3NUECKHUE TPUIIOKECHUS: yueOHO-
Meroandeckoe mocooue/A. 0. Omenkos.-Ilepmp,2007, ISBN 5-7944-0941-X.-100.-bubmmorp.: ¢. 99

5. AnaGyxeB A. A.MeToabl MaTeMaTU4eCKON (PU3UKU. Y paBHEHUS DILTUITHUECKOTO THIA.y4e0HOE ocoOue
JUIS CTYJIEHTOB, 00YYarOIIUXCS O HAMpaBIEeHUIO OArOTOBKU OakanaBpoB "®usuka", "Ilpuknannas
MareMaTuka u ¢pusnka", "HaHoTexHoaoruu u MukpocucteMHas Texuuka", "Paarnodusuka" u mo HanpaBlIeHHIO
nmoaroToBku MaructpoB "®duzuka" Y. 1.IIpsmoyronpHas cuctema koopauHat/A. A. Anadyxkes, T. C.
benozepona, E. K. Xennep ; M-Bo o6pazoBanus u Hayku PO, [lepm. roc. Ham. uccnen. yH-1.-Ilepmp,2016, ISBN
978-5-7944-2694-6.-1.-bubmmorp.: ¢. 100-101 https://elis.psu.ru/node/390886

6. [TaBnenko, A. H. YpaBHenus marematuueckoid ¢pusuku : yuebHoe nocobue / A. H. ITaBnenko, O. A.
[MuxtunbkoBa. — OpenOypr : OpenOyprekuii rocynapctBenssli yauusepeuret, 9bC ACB, 2013. — 100 ¢c. —
ISBN 2227-8397. — TekcT : 251eKTpoHHbIH // DnexkTpoHHO-0nOmoTeyHas cuctema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/30134.html (mara obpamenus: 12.02.2020). — Pesxxum goctyna: ajis
aBTOPH3UD. Mojb3oBareneit http://www.iprbookshop.ru/30134.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://library.psu.ru/node/738 Pecypcet Hayunoit 6ubnumorexu [I'HUY
http://elis.psu.ru DnexTpoHHas MyJbTUMenuiiHas oudnuoreka ELiS
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pa3oBarenbHblii mpoliece Mo AucuIinHe MeToabl MaTeMaTH4YeCKOH (pU3MKH Npearnoiaraet
UCIOJIb30BAHUE CIIEIYIOIIETr0 MPOrpaMMHOro o0ecnedeHus: 1 HH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- JOCTYII B pexxuMe on-line B DnekTpoHHyto 6ubnuoreunyto cucremy (3bC)

- IOCTYTI B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHOM Cpely YHUBEPCUTETA.
- lnTepHeT-CepBUCHI U 3JIEKTPOHHBIE PECYPCHI (TOMCKOBBIE CHCTEMBI, 3JIEKTPOHHAS 1104YTa U T.1.)

[TepeyeHr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MIJIM) CBOOOJHO PacCIpOCTPAHSIEMOTO TPOTrPAMMHOTO
o0ecrieyeHus:

- MPUJIO’KEHHE, TTO3BOJIsAIONIee MpocMaTpuBaTh PDF-daitnbt

- oducHsbI nakeT npunoxkeHuii «LibreOfficey.

- Xennep B.K., benoszeposa T.C., Xennep M.B. [1akeT 1eMOHCTpalmOHHBIX TPOrpaMM 1O PEIICHUIO 3a/1a4
MaTeMaTudeckoi ¢pusuku k nzganuo Henner V.,Belozerova T.,Khenner M. Ordinary and partial differential
equations/Victor Henner, Tatyana Belozerova, Mikhail Khenner.-Boca Raton:CRC Press,2013, ISBN
9781466515000.-629.-Includes bibliographical references and index. - Ha 3JI€KTPOHHO-ONTUYECKOM JIUCKE.

JIOTIOJTHUTENBHBIN TIEpEeYeHb UCIIONIb3YEeMbIX HH(GOPMAIIMOHHBIX TEXHOJIOTHI ONpeaeNseTcs MpenoaaBaTessMu
MUCLUITINHEL

HpI/I OCBOCHHHU MaTcpHraa U BbIITIOJTHCHUA 33)13HHI71 10 JUCHUITNIMHE PEKOMEHAYCTCA NCITI0JIb30BAHHUE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuaromuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U IPOBEICHUU 3aHATUI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BAThCS:

cuctema BHueoKoH(epeHIICBs3H Ha ocHOBE TuiaTdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIepKuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTE€PHAJIOB U MPE3EHTALNH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOI paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOM 0a3bl, HEOOXOAMMOI JJIf1 OCYIIeCTBJICHUSA
00pa30BaTeJIbHOI0 MPOLECCa M0 JUCHUILIHHE

J11st IEKITMOHHBIX 3aHATUM TpeOyeTcs ayAUTOpHsl, OCHAIIICHHAS MPE3EHTAIMOHHON TEXHUKON (TIPOEKTOp, dKpaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM 00€CTIeYeHHEM, MEJIOBOH (1) WIIM MapKepHOI
JOCKOM.

Jl1is ipoBeieHUs MPAKTUYECKUX 3aHATHH - ay TUTOPHS, OCHAIIICHHAS TPE3EHTAIIMOHHON TEXHUKOH (TIPOEKTOp,
9KpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPaMMHBIM 00eCIieYeHHEM, MEJIOBOH (1) WU MapKepHOM
JIOCKOH.

Jl5ig TpynnoBbIX (MHAMBUAYAIbHBIX) KOHCYIbTALMN - Ay JUTOPHSI, OCHAILIEHHAS MPE3CHTAllMOHHON TEXHUKON
(TpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00€CTICUCHUEM, MEJIOBOH (1) WU
MapKEPHOM JOCKOM.



J11s mpoBeIeHUs TEKYIIEro KOHTPOJIS - ayAUTOPHsI, OCHAILIEHHAs MEJIOBOM (M) UM MapKEepHOM JTOCKOM.
CamocTosTenbHast paboTa CTyACHTOB: ayIMTOPUS, OCHAIIEHHAs KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
noJKItoueHus K cetu «MHTepHeT», ¢ 00ecreueHHbIM JOCTYIIOM B JIEKTPOHHYIO HH()OPMALIMOHHO-
o0OpasoBarenbHYyI0 cpely YHuBepcuTeTa, nomemenust Hayunoit oudauorexu [II'HUY

[Tomemenus nayunoi 6mbmuorexku [ITHUY mist oGecriedenust caMoCToSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-0ubnuorpaduueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100a7IbHONM KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTAPHOM JUTEpATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHaTIbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIH 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHpli 3a reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbioTephl, yCTaHOBIIEHHBIE B TIOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducneriii maker Libreoffice.

CnpaBouHno-nipaBoBast cuctrema «Koncynprantlnocy»



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
MeToabl MaTeMaTH4eCKO PU3NKHU

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.3

Cnoco0eH npuMeHATH 0a30Bble 3HAHUSA B 00/1aCTH MaTeMAaTHKH, (PM3MKHU U IPYTUX HAYK B
npogecCHOHAIBLHOI 1eITeJIbHOCTH, B TOM YHCJIE ISl POBeIeHUsI HAYYHBIX UCC/IeI0BaHUIA,
aHaM3a 00bEeKTOB, CUCTEM, IIPOLIECCOB, SIBJICHUI U METOA0B, X IKCIEPUMEHTAJIBHOIO U
TEeOPeTHYECKOIr0 (BKJIIOYaS MOCTPOEHHE UX KAYeCTBEHHbIX U KOJIMY€eCTBEHHbIX MO/1eJIeil)
HU3YYEHUS M VISl HCIOJIb30BAaHUSA MOJYYEHHBIX Pe3yJibTaTOB HA MPAKTHKE

[Tonumaer dusznueckue
METO/bl TEOPETUUECKOTO
1 DKCIIEPUMEHTAILHOTO
W3YUYEHUS CUCTEM,
SIBJIEHUW U MPOIIECCOB B
MIPUPOJIE ¥ TIPUMEHSIET MX
Ha IIpaKTUKe

OJIHOMEPHBIX TUIIEPOOTHUECKUX U
napaboIUIECKUX YPAaBHCHHM
BTOPOTO MOPSIKA, METO/
Janambepa, meTona paseiacHus
MepEeMEHHBIX U METO (PYHKITUI
HCTOYHUKA. YMETh COCTaBIIATh
YpaBHEHUS JUIsl OTIMCAHMS
(buU3NYECKUX SBJIICHUH, peIiaTh
OJIHOMEpPHBIE TUTIEPOOTUYECKUE U
napaboJn4YecKue ypaBHEHUs IPU
Pa3TUYHBIX TPAHUIHBIX
YCIIOBUSIX, HATHYUU BHEITHUX
HMCTOYHUKOB. BiiaieTh HaBbIKaMU
MOCTPOCHHUS OOIINX U YaCTHBIX
pelIeHnit 3a/1a4 MaTeMaTHYECKOM
buU3HKH.

Komnerennus IlnannpyemMble pe3yibTaThl Kpurtepun onennBanus pe3yJibTaToB
(MHaUKaATOP) o0y4eHus o0y4eHusn
OIIK.3.2 3HaTh 6a30BbIE METO/IBI PEILICHUS HeynosiaerBopurei

He 3HaeT 06a30BbIe METOABI PELLICHUS
OJTHOMEPHBIX TUIEPOOTHYECKUX
napaboIMYecKNX YpaBHEHUH BTOPOTO MOPsIKa,
meton [lanambepa, Mmetosa paszieseHus
NEPEMEHHBIX U MeTOJl PyHKUUI ucTouHnka. He
YMEET COCTABJIATH YPAaBHEHUS I OIIMCAHUS
(bu3NYeCcKUX SIBJICHHUH, peraTh OJHOMEpPHBIE
runepOoIMIecKue U napadoanuecKue
YPaBHEHHUS IIPH PA3JINYHbBIX IPAHNYHBIX
YCIIOBUSIX, HAJIMUMU BHEIIHUX UCTOYHHUKOB. He
BJIa/ICET HABbIKAMU MOCTPOEHUS OOIIUX U
YaCTHBIX PELICHHUH 3a7a4 MaTeMAaTHYECKOU
bu3uKH.

YnoBaerBopuTeabH
O01ue, HO HE CTPYKTYPUPOBAaHHbBIE 3HAHUS
METOJIOB pPEUIEHHs OHOMEPHBIX
rUnepOOTMIECKUX U MapaboInIecKux
ypaBHEHMI BTOPOTO MOPsAKA, METO/1A
HanamOepa, MeTos1a pa3aesieH s IEpeMEHHBIX U
MeToAa (PyHKIMA UCTOUHUKA. J[eMOHCTpupyeT
YaCTUYHO C(HOPMUPOBAHHOE YMEHHE
IIPOU3BOJUTH PACUEThI, JaBaTh UHTEPIIPETALIUIO
pe3ynbTaToB. FIMeeT npeacTaBieHne O HaBbIKax
MOCTPOSHMSI OOIIMX M YaCTHBIX peIleHUH 3a1a4
MaTeMaTU4ecKoi pu3nkm.

Xopomuo
CcdhopmupoBaHHbIe, HO COJIEpKAILUE OT/IEIbHbIC
po0esbl 3HaHUS METOJIOB PELICHHUs
OJTHOMEPHBIX THIEPOOTHYECKUX U
napaboIMYeCKUX YpaBHEHUH BTOPOro NopsijKa,
Mmetoza JlanmamOepa, MeTosa pa3iesieHus
MIEPEMEHHBIX U MeToja PYHKIMNA HCTOYHUKA. B




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo

LIEJIOM YCIIEUIHbIE, HO COJEPIKAIIE OTAEIbHbIE
po0esbl YMEHHsI TPOU3BOANUTh PacU&Thl,
JaBaTh MHTEPIPETALUIO PE3YJIbTATOB,
KOHTPOJIMPOBATh NPAaBUIBHOCTH BBIYNCIICHUH,
CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE 3HAHMSL.
Bnageer OCHOBHBIM MOHATUIHBIM allapaTom
METOJI0B MaTeMaTH4eCKON (PM3UKHU, HABBIKAMU
MOCTPOCHMSI OOIIMX U YACTHBIX PEIIEHUH 3a1a4
MaTeMaTHYeCKON (PU3UKU, HO C OTJEIbHBIMU
npooesiaMu.

OTtin4yHo
CdopMupoBaHHbIE CUCTEMAaTHUECKUE 3HAHUS
METOJIOB pPEUIeHHs OJHOMEPHBIX
rUNepooINYECKUX U MapaboIMuecKux
ypaBHEHHI BTOPOTO MOPsAKA, METO/1A
Hanambepa, MeToa pa3iesieHUs IEPEMEHHbIX U
MeToAa (PYHKIMHA UCTOUYHUKA.
CdhopmMupoBaHHOE yMEHHUE POU3BOJIUTD
pacuéThl COCTABJIATH YPAaBHEHHUS I OIIMCAHUS
(bu3nUeCcKUX SABICHHM, peraTh OJHOMEPHBIE
runepOoIuYecKue U napadoanyecKue
YPaBHEHHUS IIPH PA3JINYHbBIX TPAHNYHBIX
YCIIOBUSIX, HAJIMYNU BHEIIHUX UCTOYHHUKOB.
YcnemHsoe u cuCTeMaTH4eCKOe IIPUMEHEHUE
HaBBIKOB IIOCTPOEHHUS OOIIMX U YaCTHBIX
pelIeHni 3a1a4 MaTeMaTH4YeCKON (DU3HKHU.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC

Buja meponpusiTus NPOMeKYTOYHON aTTeCTANMH : DK3aMEH
Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa M0 JUCHUIUIMHE B paMKax
MPOMEKYTOUHOM aTTeCTaIlK ONPEENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.
MaxkcuMajibHOe KoJIn4uecTBo 0amioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTiInyHo» - ot 81 1o 100
«xopomo» - ot 61 1o 80

«YI0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Tema 1. Knaccuduxanus
mddepeHnnanbHbIX
YPaBHEHUH C YaCTHBIMHU
IIPOU3BOJHBIMHU.
BxoaHoe TecTupoBaHue

Biranenne npuemamu pereHus
OOBIKHOBEHHBIX TU(HepeHIINATbHBIX
YpaBHEHUN U UX CUCTEM, HaBbIKU
pasnoxxeHust pyHKuil B psiipl Pypbe

OIIK.3.2

ITonumaer (puznueckre METO bl
TEOPETUYECKOTO U
JKCIIEPUMEHTAIILHOTO U3YUYEHUS
CUCTEM, SIBJICHUU U IIPOLIECCOB B
IIPUPOJE U IIPUMEHSET UX Ha
IIPaKTHUKE

Tema 3 3agaun Ha
OCCKOHEYHOU MPSMON.
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTiue

3HaHUe MeToJa OeryIux BOJIH, METOa
pas3fesieHns NEPEMEHHBIX, METO1a
(GyHKIMI UCTOUYHMKA; YMEHUE U BIIaJICHHUE
HaBBbIKaMU IMIOCTPOEHUS MOJIENEN U
peLIeHU OTHOMEPHBIX YPaBHEHUH,
HaXOXXIEeHUs (PYHKIMHA UCTOUHUKA.

OIIK.3.2
[ToHumaer ¢puznyeckre METoabI

Tema 3. Cpepuueckue
¢bynkuuu. [TonuHOMBI

3HaHUE PUEMOB PELIEHUS MHOTOMEPHBIX
ypaBHEHUN MaTEMaTUIECKON (QU3HUKH,

TCOPETHICCKOTo U Jlexannpa. YMEHHE U BJIAJICHUE HaBBIKAMU IIOCTPOCHUS]
IKCIICPUMCHTAIBHOTO H3y1CHHUA IIucbMeHHOEe KOHTPOJIbHOE | PELIEHUI MHOTOMEPHBIX 3a/1a4, paboThI CO
CHCTEM, SBJICHUI  IIPOLIECCOB B | peponpHsiTHE CHeIUaIbHBIMHU (YHKIIUSIMH,

IIPUPOJIE U IIPUMEHSET UX Ha

MIPAKTHKE

OIIK.3.2 Tewma 4. OcHOBBI TeOpUU 3HaHHE OOUIMX METOJIOB PEeUICHUS U

[Tonumaer puznueckre MeTO bl
TEOPETUYECKOTO U
JKCIIEPUMEHTAIIBHOTO U3YUYEHUS
CUCTEM, SIBJICHUU U IIPOLIECCOB B
IIPUPOJE U IIPUMEHSET UX Ha
IIPaKTHUKE

JINHEVHBIX POCTPAHCTB.
HTorosoe KOHTPOJIbHOE
MeponpusiTue

aHalM3a 3a/1a4 MaTeMaTu4eckoi (PU3MKw,
WCCJICIOBAHUS CIICIUATBHBIX (QYHKITHH,
yMeHue GopMyJIUpOBaTh MaTEMATHUECKUE
MOJIEJIH, BIIAJICHHE HAaBBIKAMHU TIOCTPOCHUS
MOJIEJICH B UX UCCIICJIOBAHUS,
OTIEPUPOBAHUS CIICTIHATEHBIMH
GyHKIHSIMU.




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

Tema 1. Knaccupurkanus nud¢epeHunajabHbIX YPABHEHNH ¢ YACTHHIMH NPOU3BOAHBIMU.

[TpoaomKUTeTsHOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHOI PadoThI
MaxkcuMaibHBIN 0aJl1, BRICTABIIIEMBIH 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu: )
[TpoxoxHoii 6amt: 0

IToxa3zarTenn oeHUBaAHUA

Bajaabl

YMeHne HaXoIuTh pelIeHue KpaeBoi 3aauu JUIsl TMHEHHOTO JU(epeHIINaIbHOT0 YPaBHEHHUS C
MTOCTOSTHHBIMH KO3 PUITMSHTaMU

3

Paznoxenue ¢pyHKIMH, 3a1aHHON Ha TPOU3BOJILHOM HHTEpBaie, B psig Dypre

YMeHne HaxoIuTh perienue 3anaun Komm ams cucteMsl TMHEHHBIX AudQepeHnnanbHbIX
ypaBHEHHUH C MOCTOSTHHBIMU KO3 puIimeHTaMmu

YMmeHue HaxouTh perienue 3anaun Kommu ams nuHeiHoro nudgepeHanbHoro ypaBHEHHS C
MMOCTOSTHHBIMH KO3 PUITMEHTaMU

Tema 3 3agaum Ha OeCKOHEYHOI MPSAMON.

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChI ayIMTOPHO padoThI

MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 30
[Tpoxoanoii 6amt: 15

IToxa3zarTen oeHUBAHUA

Bajaabl

3HaHue METOo/1a pa3/eleHUs] IEPEMEHHBIX, YMEHUE HAXOAUTh TPOCTPAHCTBEHHbIE COOCTBEHHBIE
GYHKIIUY 3a/1a4¥ 17151 pa3IMYHBIX TPAHUYHBIX YCIIOBUI, BJIa/IeHHE HAaBbIKAaMH MOCTPOEHUS
YACTHBIX PEIICHUH B BUAE PAA0B Pypbe

3HaHue MeTo/1a GYHKIIMH UCTOUYHHKA, YMEHHE CTPOUTH (PYHKIIMIO HICTOYHHMKA KPaeBOU 3aauH,
BJIQ/ICHUE HaBBIKAMH IIOCTPOSHUS pElIeHUs yepe3 PYHKIINH UCTOUHUKA

3HaHue MeTo/1a OETYIIUX BOJIH, yMEHHE TpaduuecKd U aHAJTUTHYECKU CTPOUTH PELICHUS C
pa3IMYHBIMHA HaYaJIbHBIMHU M TPAHUYHBIMU YCIIOBUSMHU

YMenne GopMynHpoBaTh MaTEMaTUUECKHE MOJIETH (PU3MUECKUX 3a7a4 O BOJTHOBBIX MPOIIECCaXx,
TEIJIOMACCONEPEHOCE U JIp. B TEPMUHAX YPAaBHEHUU B YACTHBIX MTPOU3BOAHBIX

YMmenune IMPOBOAWUTE aBTOMOACIIBHEBIC npeo6pasoBaHI/1$1 3aJa4 1 HaXOOUTh aBTOMOJCJIbHBIC
pelmicHus BOJTHOBBIX U Hapa6om/1qecxnx ypaBHeHI/Iﬁ

Tema 3. Chpepuueckne pynkuun. Ilonmunomsl Jlexanapa.

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIIsIeMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoxanoii 6amn: 15

IToxa3zaTesn oneHUBAHUSA

Banabl

3HaHHUE METOJIOB PEUICHMSI SJUIUIITUYECKUX YPABHEHHM, CBOMCTB FApMOHUYECKUX (QYHKIUH.
3HaHME METOJa pa3/IeJICHMsI IEPEMEHHBIX, BJIaJICHHE HaBbIKAMU IIOCTPOEHUS PEILICHUH 3a7a4 ¢
AITUNTUYECKUMHU YPaBHEHUSAMHU. 3HaHUE ypaBHEHUS [ enbMrosiplia, yMEHUE peliaTh KpaeBble




3aJa4y 1 3aJa41 Ha COOCTBEHHBIE 3HAYEHUS AJI CTAaHUOHAPHBIX (1)I/ISI/II-I€CKI/IX mponeccoB.

YMeHue npuMeHsTh MeTo ] (PyHKIIMY NCTOYHUKA JUI HOCTPOCHUS PELICHUS IIUITUHYECKUX 8
ypaBHEHHIA, BIIaJICHUE HaBBIKAMH ITOCTPOEHUs (PYHKIUI HCTOYHHUKA
YMeHue pemars 3a1a4y 0 paclpOCTPAHEHNN TEIUIA U BOJIH B HEOTPAHUYEHHOM ITPOCTPAHCTBE U 7
OTPaHUYEHHBIX TEJaX.
3HaHME CTIeNUAIbHBIX (PYHKINNA, YMEHHUE IPUMEHSATh CIeIHalIbHbIe PYHKIIMU K TIOCTPOCHUIO 7
pELIEeHNI KpaeBbIX 3a7a4, CTALIMOHAPHBIX U HECTALIMOHAPHBIX MHOIOMEPHBIX YPaBHEHUI.

Tema 4. OcHOBBI TEOPUH JIMHEHHBIX POCTPAHCTB.

IIpoOmKUTENBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTABIIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 40

[Tpoxoxanoii 6amm: 20

IToxa3aTen oneHMBaHUsA Banasi

Branenve meromamu pereHus 3a1a4 MaTeMaTUIeCKon (PU3UKH, YMEHHUE TPUMEHSATh METO/] 10
pa3fesieHns NEPEMEHHBIX Ul PEIIEHUS OJHOPOAHBIX U HEOJHOPOAHBIX YPAaBHEHUM
YMeHue pemarb OJHOMEPHBIE U MHOTOMEPHBIE KPAEBBIE 33a41 B PA3JINYHON r€OMETPUHU 10
Brnagetb HaBbIKaMu OCTPOEHUSI MaTEMATHUECKUX MoJiesiel (PU3MUeCKUX MPOLECCOB B TEPMUHAX 10
YPaBHEHUI B YaCTHBIX IIPOU3BOIHBIX.
3HaTh U YMETb IPUMEHATH ClIEHUaIbHbIE (YHKIMH JUIsl pEIICHU 3a/1a4 MaTeMaTHYeCKON 10

¢bu3uKy, BIaJeTh HaBbIKaMU IIOCTPOCHUS pelieHni B popme 0000IIEHHBIX psaoB Dypbe




