MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

denepajibHOE TOCYIAPCTBEHHOE ABTOHOMHOE
oOpa3oBaTe/ibHOE YUpe:KIeHHe BbICIIEro 00pa3oBaHus
«HaunoHaabHbI HccaenoBaTeNbCKU Hukeropoackuii rocyapcTBeHHbI YHUBEPCUTET
uM. H.U. Jlo6aueBckoro»

I/IHCTI/ITYT PIH(bOpMaI_[I/IOHHBIX TeXHOHOFHﬁ, MAaTEMATUKHU U MCXaHUKHN

YTBEPXIEHO
peuienneM npesuanyma Ydenoro copera HHI'Y

IPOTOKOJI OT
«16» suBaps 2024 1. Ne 1

Pabouass nporpaMma QM CHUILIHHBI

KoHuenmum coBpeMeHHOr0 eCTeCTBO3HAHMS

VYpoBeHb BhICIIET0 00pa30BaHUs
bakanaspuar

Hanpasnenne moaroToBku
01.03.02 Ipukaagnas MmaTeMaTuka 1 nHpopMaTuKa

HanpaBneHHocTs 00pazoBaTeIbHON MPOTrpaMMBI
IIpuknagnas maTremaTtuka u mHpopmaTuka (o0mmii npoduin)

dopma o0yueHHs
Ounasn

Hwxnuit HoBropon

2023 rox Hayajga HOATOTOBKH



1. Mecto u neau gucuMiuinabl B ctpykrype OOII
JlucuuIuiiHa OTHOCUTCS K  4acTd, (OPMHPYEMOH Yy4aCTHHUKAMH
ornomennid. Kon nucrumnunst 51.B.J1B.02.01 — KoHueniun coBpeMEHHOTO €CTECTBO3HAHUS

00pazoBaTebHbIX

Ne MecTO0 IMCHUIIMHBI B y4e0HOM CraHgapTHBIN TEKCT AJ aBTOMATHY€ECKOT0
Bapu IJIaHe 00pa3oBaTebHOM 3amoJIHeHus1 B KOHcTpyKTOope PILI
aHTa NPOrpaMMBblI
2 biok 1. Jucuumnuuel (Moaynu) | ducuunianHa b1.B./1B.02.01 «KoHuenuuu
Yacrs, dopmupyemasi | COBpEMEHHOI'0 €CTECTBO3HAHUS» OTHOCUTCA K YacTH
yuyacTHUKamMu  oOpaszoBarenbHbix | OOII nanpasnenust moarotoBku 01.03.02 «Ilpukiaonas
OTHOILICHUN mamemamuxka U uHgopmamukay, (HOPMUPYEMOM
Y4aCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHH.

1. Tlnanupyemble pe3yJibTAThI 00yUeHHs N0 JUCIUIIUHE, COOTHECEHHbIE ¢ MJIAHUPYEMbIMH
pe3yJbTaTaMH OCBOEHHs 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIETEHIMAMHA U MHAUKATOPaAMU
JOCTHKEHHSI KOMIIETeHINH)

Ilnanupyemble pe3yJbTaTbl 00yUeHHs M0 JUCHUILINHE (MOAYJIIO), B
COOTBETCTBHU € NHIUKATOPOM J0CTHKEHUSI KOMIETEHIUN

y4acTBOBATh B
HCCIIEN0BAHUHU
MaTeMaTHYECKUX
MojeseHn B
€CTECTBEHHBIX

HayKaX U TEXHUKE

3HaeT METOABI CO3JAHMS,
aHaJIN3a ¥ MCCJIEI0OBaHUs
MaATEMATHUYCCKUX
MOJIEJIEH B  €CTECTBEH-
HBIX HayKax U TCXHHUKC

MOOENUPOBAHUsL 8 ROZHAHUL OKPYICAIOUE20
MUpQ, RPOYeccos u AGNEHUT, NPOUCXOOAUUX 8
Hem

3nams nonsmus OUHAMUYECKOLl Cucmemvl, ee
COCMOSIHUSL U Onepamopa, Gazoeo2o
npocmpancmea, pazoeoi mpaekmopuu,
@azo6020 nopmpema, cocmosiHusi paeHoGecusl,
npedenbHo20 Yukia, ougyprayuu

®opMmupyembie
PMHUpY Wnankatop HaumeHoBaHue
KOMIEeTeHI[U! OCTHIKEHHS P 5 OLICHOYHOI0
(KOJL, COTIepKaHHe ONOR— €3yJIbTaThl 00y4YeHHsI cpencraa
Mo AUCHMILINHE
KOMITETEHITHH) (xon, conmeprxanue
WHINKATOPa)
I1K-13. Cnocoben | IK-13.1. 3namu 3Hauenue u poabL MamemMamuyecKo2o Joknao

Tecm, 3a0auu

IIK-13.2. 3namo ocnosnvie Mmamemamuyeckue mooeau cobeceoosanue

3HaeT MAaTeMaTUYECKUE | MEeXaHUKU, IeKmpoOUHAMUKU, ODUOIO2Ul,

METO/IBI 00pabOTKU | 3K0I02UU, XUMUU, U3YUdeMble 8 OUCYUNTIUHE.

nHpOpPMALUU, TONYYCH- | Bradems nasvikamu unmepnpemayuu

HOU B pe3yIbTate | pe3yibmamos uccie008aHUsL MAMEeMAmMU4ecKux

9KCIEPUMEHTAIBHBIX Mooenet

HUCCIIEIOBAHUN

MIK-13.3. Ymemo npumenamo 6azosvie 3nanus Koumponvnas
ecCmecmeeHHbIX HAYK, MAmeMamuxy u paboma

YMeeT KOpPpEeKTHO HcC-
II0JIb30BaTh METOAbI
CO3JaHUs, aHamM3a o
HCCIIEIOBAaHMsI  MaTeMa-

THYCCKUX MO,HGJ'ICﬁ,
yMeeT HNPUMCHATL YUC-
JICHHBIC u aHaJun-
THYCCKHUC METOAbI

pemeHns 6a30BBIX MaTe-
MaTHYECKUX 3aJad U

uH@opmamuxu 015 8blO0PA U NOCMPOEHUSL
A0eKBAMHbBIX MAMEMAMUYecKux mooenel Ois
peuterus 3a0ay u3 npeomMemuo 001acmu




KJIIaCCUYCCKHUX 3aga4

€CTCCTBO3HAHUS B

IK-13.4.

Bnaneer HaBBIKAMHU
WCTIOIBb30BaHUSA  Mare-
MaTHYECKUX METOJIOB npupoobl;
00paboTKH nHdop-

Malli¥, TONY4YeHHOU B
pe3ynbTare JKCIIepH-
MEHTAaJIbHBIX HC-
CIICAOBAHUAX

Braoemwv xonyenyueil Ounamuueckoi cucmemvl
KAK YHUBEPCATbHO20 Memo0d MOOeIUPOBAHUS
PeAIbHbIX NPOYECCO8 Camoll pazHoo0pasHoll (Kaxk
0emepMUHUPOBAHHOIL, MAK U 8EPOSIMHOCIHON)

cobeceoosanue

3. CTpyKTYypa U cojiep:KaHue TUCIUINTIHHbI

3.1. TpyaoeMKOCTh JUCHUIIMHBI

Ounas popma 00yueHus

OO0mast Tpy10eMKOCTh 23ET
YacoB 1o yueoHOMY IJIaHYy 72

B TOM 4YHCJIe

ayANTOPHbIE 3aHATHS (KOHTAKTHAs padoTa): 65

- 3AHATHSA JEKIMOHHOI0 THIIA 32

- 3aHATHUS CEMHUHAPCKOI0 THIIA 32

- Tekymuii koHTpoJb (KCP) 1
caMocCTosITeIbHasi padora 7

HpOMe)KyTO‘lHaﬂ aTrecranusa — 3a4eT

3.2. Conep:xanue TUCHUNIHHBI

B tom uncie

KonrakrTnas padora (paGora Bo 8
B3aUMO/IeCTBUM C NMpPenoaaBaTesemM), l§ ~
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Paszgen 1. BBenenne. MaTtemaTtnueckas
MOJEIb ¥ JTUHAMHUYECKUE CUCTEMBI. DKCIIOHCHIMAIbHEIE 18 8 8 16 2
TIPOIIECCHI.
Pazgen 2. banancoBele TMHAMHYECKHE MOJICIIH. 17 8 8 16 1
Pasnen 3. JIunelHbIH ocHUIIATOP. DNEKTPOMEXaHHUECKUE
aHAJIOTHH U ypaBHeHue Jlarpamka. 18 8 8 16 2




Pazgen 4. MatemaTtndeckue MOJIENIN COCYIIECTBOBAHUSI. 18 8 8 16 2
Texymuit kouTposs (KCP) 1 1
IIpomexyTouHas aTTecTalus —3a4eT

Uroro 72 32 32 65 7

Texyiuii KOHTPOJIb YCIIEBAEMOCTH peanu3yercs B (hopMe OIpPOCOB Ha 3aHATUSAX CEMUHAPCKOTO THUIIA.

[TpoMexxyTouHas aTTECTALUS IPOXOIUT B TPAAUIIMOHHON hopme (3auéT).

4. Y4eOHO-MeTOoAUYeCKOe o0ecrieueHrne CaMOCTOSITeIbHON padoThl 00y4aromuxcs

CamocrosTenpHas paboTa CTyOeHTa TMpPH M3YYCHHUU JUCLUUIUIMHBI
€CTECTBO3HAHM» BKJIIOYAET BBIIOJIHEHHUE 3aJaHUM 1107 KOHTPOJIEM IIPENOAaBaTels, PEIICHUE JTOMalIHUX

«KoHuenmum COBPEMEHHOIO

3al[aHI/If/'I, MOATOTOBKA K BBIMTOJIHCHUTIO NMCbMCHHBIX KOHTPOJIbHBIX pa60T " MOATOTOBKY K 3aqéTy.

TemaTnka caMOCTOSTEIIFHOM paﬁoTH

Paznen 1. Beenenne. Maremarndeckas MoJelb M JTUHAMUYECKHE CUCTEMBI. DKCIIOHEHI[MAIbHbIE
MPOILIECCHI. — TeOpeTHYeCKasi 4acTh — raBbl 1, 8 [1], pernenue 3agay. [IpoBepka 3aganusi.

Pazznen 2. banaHcoBble TUHAMUYECKHE MOJICIIH. — TEOPETUYECKas 4acTh — IJ1aBbl 2-7 [1], pemieHue
3ajau. [IpoBepka 3aaHusl.

Paznen 3. JIunelWHbINH OCIIMILIATOP. DIIEKTPOMEXaHUYECKHE aHAJIOTUU U ypaBHEeHHE Jlarpamxka. —
TeopeTHyecKast 4yacTh — riaBsl 13,14,20-22 [1], peienue 3amau. [Iposepka 3amaHust

Paznen 4. MaremaTiuecKrie MOJIETH COCYIIIECTBOBAHHS. — TEOpETUIeCcKas yacTh — riasa 9 [1],
pemienue 3ana4. [IpoBepka 3amanus

KoHTposbHBIE BOIPOCH W 3aJaHus JUIsl NPOBEICHUS TEKYIIEro KOHTPOJISI M IPOMEXYTOYHOU

aTTeCTalluU 110 UTOr'aM OCBOCHHUA NUCHUIIIIMHBI IIPUBCACHBI B II. 5.2.

5. DoHJ OLIEHOYHBIX CpeacTB 1Jist HpOMe)KyTO‘-lHOi/i arrecranmm 1Mo 1MCHuIJInHe (MO)IyJIlO),

BKIIIOYAIOIINHK:
5.1. Onucanue WK ONEHHBAHUS PE3YILTATOB 00YUEHHS 10 AUCIHUILIAHE
Yposenb lkana onennBanus copMHPOBAHHOCTH KOMIIETEHIHI
copmupoBan-
HOCTH HEYJAO0BJIETBO | YIOBJIETBOPH
IJI0XO0 Xopoiio 04eHb X0POLIO OTJINYHO NPEBOCX0IHO
KOMIIeTeHIIH i PUTEJIbHO TeJbHO
(MHAMKaTOpPa
OCTHKCHHUS
n He 3aureno 3adreHo
KOMIIeTeHLHIi)
OTtcyrcTBHE YposeHb MpusumansHo | YpoBeHb YposeHb Yposenb Yposenb
3HaHUH 3HAHUU HWKE | JOMYCTHUMBIH 3HAHUH B 3HaHUU B 3HAHUH B 3HAHUH B
3HaHug TEOPETUYIECKO | MUHUMAJIb- YpOBEHBb o0Beme, o0beme, o0Beme, oObeme,
ro Matepuana. | HBIX 3HAaHHUH. COOTBETCTBYIOIl | COOTBETCTBYIOII | COOTBETCTBYIO | IIPEBBILIAIOLIE
TpeOOoBaHUIA. Jonymeno €M IIporpaMme €M IIporpamMme emM M IIpOrpamMMy




Hesosmoxknoc | Mmenu mecto | MHOTO [MOATOTOBKH. [TOJIFOTOBKH. nporpamMme [MOATOTOBKHU.
Th OLCHHUTH rpyobie HerpyObIX JTomnymieHo JonymeHo MOJITOTOBKH,
MOJHOTY OIIMOKH. OIIMOKH. HECKOJIBKO HECKOJIBKO 0e3 omuooK.
3HAHUMA HErpyObIxX HECYIIIECTBCHH
BCIICCTBHUE OIITHO0K BIX OIITHOOK
OTKa3a
o0ydJaromneroc
sL OT OTBETA
IIponeMoHCTpH ITpoaeMoHCT
IIponemoncTp P P P P
pOBaHbI Bce IIponeMoHCTpH | HpOBaHBI Bce
OtcyrcrBHe HUPOBaHBI [IponemoHcTp
[pu perrennn OCHOBHBIE pOBaHBI BCe OCHOBHEIE
MHUHHAMAITh- OCHOBHEIE HUpPOBaHbI BCE
. CTaHAPTHBIX YMEHHUsL. OCHOBHBIE yMeHHUS,
HBIX YMEHHI. YMEHHSI. OCHOBHBIE
3aj1a4 He Perrensl Bce YMEHUSL. PpeIeHbI Bce
Heso3moxk- PemeHsl YMEHU,
HPOIEMOHCTP OCHOBHBIE Pemensl Bce OCHOBHBIE
HOCTB THIIOBBIE pelieHbl Bce
HUPOBaHbBI 3aa4u C OCHOBHBIC 3aa4u C
OLIEHHUTH 3aJa4M ¢ OCHOBHBIE
OCHOBHBIE HETrpyObIMU 3aJaun. OTIETBHEIMU
Ymenus HaJIM4ue HEerpyObIMU 3aJa4n.
. yMEHHS. OIINOKAMH. BBIMOHEHB! BCE | HECYIECT-
yMeHui OIIMOKAMH. BrInoaHeHb!
BrInonHensl Bee | 3a1aHus, B BEHHEIM
BCJIEICTBUE BerImosiHeHbI BCE 3aJ[aHus,
Hmenn mecto 3a/laHus, B TIOJIHOM HEI0YETaMH,
OTKa3a BCE 3aJaHus, B ITOJIHOM
rpy6me TIOJIHOM o0bemMe, HO BBITIOJITHEHBI
o0yJaromiero- HO HE B obObeme Oe3
OITHOKH. o0Gbeme, HO HEKOTOPBIC C BCC 3aJ1aHus B
csl OT OTBETA MIOJIHOM HENI0YETOB
HEKOTOpBIE C HEZNOYETAMHU. [IOJIHOM
o0BeMe.
HeZ0YEeTaMu. oObeMme.
OrcyrctBre ITpu peueHnn
BJIAJICHUS CTaHIaPTHBIX Nmeercs [IponemoncT- IIponemoncTpu I
0IEMOHCT
MaTepHAaIOM. 3a71a9 He MHHUMAIBHBI | PUPOBAHBI POBaHbI P p IIponemoHcTp
N HPOBAHbI
HeposmoxHoc | mponemonctp | H Habop 0a30BbIC 0a3oBbIC p HpOBaH
HaBBIKU TIPH .
Th OLEHHUTH HPOBAHEI HaBBIKOB IS HaBBIKH TIPH HaBBIKH TIPH P TBOPYECKHUI
CIIEHUU
HaJIN4YKe Ga30BbBIE petieHus pelieHnn peuieHun p MOAX0J K
HaBbiku HECTaHIapTH
- HaBBIKOB HaBBIKH. CTaHJAPTHBIX | CTaHIAPTHBIX CTaHIapTHBIX 5 PELIEHHIO
BIX 3a7a4 0e3
BCJIEICTBUE 3a/1a4 ¢ 3a1a4 ¢ 3a1a4 6e3 6 HEeCTaHIAPTH
OIMIHOOK H
OTKa3a Wmenn mecto | HekoTOpbIMU HEKOTOPBIMU OmKMOOK U BIX 3a/1a4.
HE0YETOB.
oOy4aromeroc | Tpyobie HEZ0YETAMH. HEZI0YeTaMU HEZ0YETOB.
1 OT OTBETA OILINOKH.
Ikaja oueHKH NpH MPOMEKYTOYHOM aTTeCTAMHU
Onenka YpoBeHb NOATOTOBKH
Bce komnereHIMy (YacTH KOMITETCHIINH ), Ha (HOPMUPOBAHHE KOTOPBIX
IIpeBocxomno HampaBJieHa JUCIHUIUINHA, COPMUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOHO»
Bce xommereHnmm (4acTh KOMIIETeHLHMI), Ha (HOpPMHUpOBaHHE KOTOPBIX
OTnnaHO HampaBJieHa TUCIUIUIMHA, CPOPMUPOBAHBI HA YPOBHE HE HIDKE «OTIUIHOY,
Ipy 3TOM XOTS OBl OJHA KOMIIETEHIMS CPOPMUpOBaHA Ha YPOBHE
«OTJIUYHOY
Bce kommereHnum (4acTH KOMIICTCHIWH), HAa (OPMHPOBAHHE KOTOPBIX
3a4TEHO OueHb xopo1Io HampaBJicHa JUCHUIUIMHA, C(POPMHUPOBAHBI HA YPOBHE HE HMXKE «OUYCHBb

XOpo1ao», Mpru 3TOM XOTA OBl OJJHa KOMIICTCHI WA C(I)OpMI/IpOBaHa Ha YpOBHC
«OYCHb XOpOoUIIo»

Xoporo

Bce kommereHnmu (YacTH KOMIIETCHIWH), Ha (DOpMHUpOBaHHE KOTOPBIX
HaITpaBJIcHa JUCIMIUINHA, C(OPMUPOBAHBI HA YPOBHE HE HIKE «XOPOIIOY,
Ipy 3TOM XOTS OBl OJHA KOMIIETEHIMS CPOpPMUpOBaHA Ha YPOBHE
«XOPOIIO)

Y 10BIETBOPUTEIILHO

Bce kommereHmmm (9acTé KOMIIETEHIHH), Ha (OPMHPOBAHHE KOTOPBIX
HampaBiieHa JUCHHIUIMHA, CGOPMHUPOBAHBI HA YpPOBHE HE HIDKE
«YIOBJIETBOPUTENBHO», TPH DBTOM XOTSI OBl OIJHa KOMIICTCHIIHS
c(hOopMHpPOBAaHA HA YPOBHE «yIOBIECTBOPUTEIHHO




HE 3aYTEHO
YPOBHE «IIIIOXO0»

Xors OBl OmHA  KOMIICTCHIUS
HeynosnerBopurensHo «HEYIIOBIICTBOPHUTEIBHO», HM OIHA W3 KOMIETECHINA He cHOopMUpOBaHA Ha

chopMupoBaHa  Ha  ypPOBHE

[Toxo Xots OBl OZTHA KOMIIETEHIUS C(HOPMUPOBAHA HA YPOBHE «IIJIOX0)

5.1. TunoBble KOHTPOJIbHbIE 32JAHHUS WM HHbIE MATEPHAJIbI, HEOOXOJUMBbIE /Il OLEHKH

pe3yJbTaTOB 00y4eHus

5.2.1 KoHTpoabHbIe BOPOCHI JJISI 3a4eTa

60NpOCH Koo ¢opmupyemoii komnemenyuu

Uro Takoe AuHaMHueckas cucreMa, (azoBoe MPOCTPAHCTBO, TK-13
(azoBas nepemeHHas, ¢pazoBasi TpaeKTopusi, ha3oBbIil mOPTpeT?

Huddepenunanbible ypaBHEHUSI KaK OIMH U3 CIOCOOOB TK-13
3a/IaHMsl omepaTopa JIUHAMMYECKOW cucteMsbl. ['eomeTpuueckuil
cmbica nuddepennuanbaoro ypasHeHus. [Ipumepsr.

Hcreuenne KHIKOCTH W3 cocyna. l[lpocreifmas MoOeb. TK-13
OrpanudeHus IPUMEHUMOCTH.

YTouHéHHAas MOJENb HCTEUEHUs JKHUJIKOCTH U3 Cocyza. TK-13
beicTpplii mpoliecc pa3roHa W MEIJICHHBII — BBITEKaHUS.
CornocTtaBieHue ¢ NpoCcTeHIIe MOJIETBIO.

Maremarnueckass MOJAENIb HMCTEUYEHHMS] C  IOCTOSHHBIM TK-13
IIPUTOKOM. PaBHOBECHBIN PEKHUM U €0 YCTOMYUBOCTb

Mopenb HU3MEHEHHUsI YPOBHS BOAbl B BOJOXPAHWIMLIE C TK-13
IJIOTUHOW M ruapocraHuuend. Kpurtnueckuii ypoBEHb U 30HBI
0€30MacCHOCTH.

Maremariueckass ~ MOJEIb  3aCOJNEHHS  OTPAHUYEHHOTO TK-13
BOJI0EMA C 3aJIMBOM.

DHepreTHvecKas MOJIENb CepLa IIK-13

OKCIIOHEHIIMAJIBHBIE  IpollecCchl. BpeMs  yaBoeHHd U [K-13
YMEHBIIEHUSI BIBOE. SIBICHME BHE3alHOIO KpHU3HCa IIPH
9KCIIOHEHIIMAIIBHBIX MPOLIECCaX.

Marematnueckass MOJENb pasroHa pakeTrsl. Dopmyna TK-13
[MnonkoBckoro.

Mopenu TMHAMHUKHU pa3BUTHs OMOJIOTMUYECKON TOMYJISIHH. [K-13

Maremartnueckass ~ momens  BomeTeppa —  JloTkm TK-13
COCYILIECTBOBAHUS XMIIIHUKA U )KEPTBBI U €€ YTOUHEHHE.

Monenu cocyniecTBOBaHHsI KOHKYPUPYIOIIMX BUJIOB [K-13

Moaenu cuMmOno3a. I1K-13

Maremaruueckass ~ MOAENb  JIMHEHHOTO  OCIMJUIATOPA. TK-13
@da30BbIE TOPTPETHI U TAPAMETPUUECKUIN TOPTPET.

[IpuHuMn HauMeHbLIEro NeUCTBUS U ypaBHeHuUs Jlarpanxka — [K-13
Makcaemia




BeiHyKIeHHBIC — KOJNICOaHHMs — JIMHEHHOTO  OCIMJUIATOPA. IK-13

SIBeHus pe3oHaHca u caBura (assl

5.2.2. Bonipocsl a5 cobecenoBanus s oneHku copmupoBanHoctu komnerennun ITK-13

1. Uto Takoe muHaMU4ecKas cucrteMa, (pa3oBoe IMPOCTPAHCTBO, (azoBas mepeMeHHas, (a3oBas
TpaekTopwusi, (ha3oBbIi mopTpeT?

2. [louemy nmuddepennmansaple ypaBHEHHS MOTYT SBISTBCS CIOCOOOM 3ajaHHsA Omeparopa
JTUHAMHYECKON CUCTEMBI?

3. B uewm 3axirodaercst reoMeTpraecKril CMBICT AU PepeHITHaTEHOTO YPaBHEHUS ?

4. [Ipocreiimmas Moenb UCTEUEHUS JKUAKOCTH U3 cocyna. OrpaHnYeHHs TPUMEHIMOCTH.

5. YTouHEHHAS MOJIETh UCTCUCHHS KUAKOCTH U3 COCY/Ia. BBICTPBIN Mpoliece pa3roHa U MEIJICHHBIN
— BeITeKaHus. COITOCTaBJICHHE C TIPOCTEUIIICH MOIEITBIO.

6. Marematudeckas MOJIENb MUCTCUCHHSI C MOCTOSHHBIM TPUTOKOM. PaBHOBECHBI PEXHUM H €ro
YCTOMYHBOCTH

7. Mopnenp W3MEHEHHS YpPOBHS BOJBI B BOJOXPAaHWIHINE C IUIOTHHOM W THAPOCTAHIIHEH.
KpuTnueckuii ypoBeHb U 30HBI 0€30I1aCHOCTH.

8. OOBsACHUTE MaTEMaTHYECKYIO MOIEIb 3aCOJICHHUS OTPaHMYEHHOTO BOJIOEMA C 3aTHBOM.

9. DHepreTuveckasl MoJIeib cepAma

10. Yro Takoe 3KCIOHEHIMAJBHBIE Tporecchl? BpeMs yaBoeHHs W yMEHbIIEHHS BIBoe. SIBieHue
BHE3AIIHOTO KPU3HUCa MIPU 3KCIIOHEHIINATIbHBIX MPOLIECCaX.
11. Maremarudeckast MOJICIb pa3roHa pakersl. @opmysa [{nonkosckoro.

12.  Mopaenu JMHAMUKH Pa3BUTHUS OHOJIOTUYECKOMN TOMYJISIHH.

13. Maremarnueckass monens Bosbreppa — JIoTKM cocyllecTBOBaHMS XHWIIHUKA U JKEPTBBI M €€
YTOYHEHUE.

14. Mopenu cocymecTBOBaHUS KOHKYPHUPYIOIIUX BUIOB

15. Mogenu cumOmo3sa.

16. MaremaTtnueckass MOJENb JHHEHHOTO ociuiuiaTopa. Pa3oBbie MOPTPETHI M MapaMeTPUUECKHUI
MIOPTPET.

17. IlpuHnMn HaMMEHbIIETo NeiicTBrs U ypaBHeHus Jlarpamka — Makcseia

18. BpIHyX/ICHHBIC KOJICOAHUS JIUHEHHOTO OCIMILIATOpA. SIBJICHUS pe30HaHca U ¢/iBUTa (ha3bl

5.2.3. TunoBble TeCTOBbIE 3aJaHUA /1JIs1 OlleHKHU chopmupoBaHHocTH KomneTeHnuu ITK-13
3aoanue 1. Tlycte H — BbICOTa HHJIMHIPUYECKOTO COCYZA, HAMOJHEHHOTO BOJOW, S — ruiomiaab
HONEPEYHOr0 CEYEHHMs], o — IUIOMAAb CEUYEHHUs JBIPKH B gHE cocyaa (o << S). KakuM ypaBHEHUEM

OTHCBIBACTCS MPOIECC OCEIAHMS YPOBHS 1 BOJIBI B COCY/IE cOriacHO Mojenu Toppudaenin?

3aoanue 2. Tlycte H — BBICOTa NHJIMHIPUYECKOTO COCYZA, HAMOJHEHHOTO BOJOH, S — TuIoniaab
HONEPEYHOr0 CEUEH s, & — IUIOIIAb CEYeHHs JBIPKU B JHe cocyna (o << 5). Uemy paBHa ckopocTs V

BBITEKAHUS BOJBI YePe3 OTBEPCTHE B THE cocya’?

3aoanue 3. Ilycte H, — HauampHas BeICOTa CT0J0a BOJBI B COCYAE LMJIMHAPUUECKOH (GopMbl, S —
IUIONIA/Ib MOMEPEYHOr0 CEUeHHs COCyla, O — IUIONIaJb OTBEpCTHs B JHe cocyna (o<<S), g —

yCKOpeHHe CBOOOaHOrO najgeHus. Yemy paBHO Bpems t — BBITEKaHUS BOABI U3 cocyna?

IT

3a0anue 4. Ckonbko (a30BBIX TPAGKTOPUH COAEPKUT (a3oBasg MpsMas X, €CIU OIeparop

JAMHAMHUYECKOM CHCTEeMbI 3a1aeTcs tuddepeHnnanbHbIM ypaBHeHHEM i = x3 4+ 3x2 — 47



3aoanue 5. Cxonbko (ha30BBIX TPAEKTOPUH CcoOAEpKHUT (a3oBas TMpsMas X, €CIH OIepaTop

JAMHAMHUYECKOM CHCTEeMbI 3aaeTcs uddepeHnnanbHbIM ypaBHeHneM ¥ = x3 + 3x2 — 27

3aoanue 6. CKOJBKO YCTOWYMBBIX COCTOSHHM PaBHOBECHsI COJCPKHT (azoBas MmpsMas X, €Clu

orepaTop AMHAMUYIECKOM CHCTeMBbI 3aaeTcs AuddepeHimanbHbiM ypaBHeHHEM ¥ = 2 — 3x2 — x37

3aoanue 7. Yemy paBHO BpeMs yIBOCHHS WM YMEHBIICHHS BABOE ISl IEPEMEHHOMN, H3MEHSIOIICHCS
0 AKCIIOHEHIIMAILHOMY TIPOLIECCy € mapaMeTpoM A ?

3adanue 8. Kakoro tuma cOCTOSHHME PAaBHOBECUS MMEET JIMHENHBIN ocuuuisTtop B Touke (0,0), ecnn
§=18=-2?

5.2.4. TunoBble 3a1aHNsI/3a1a4u IS OlleHKU chopMupoBaHHocTH KomneTeHnuu IK-13
1.  UccrnemoBaTh B3auMOJICHCTBUE JABYX MOMYJISAIMNA U HAPUCOBATH (Da30BBIN OPTPET
% =2x —x?—3xy
:!:.' = }.' —_ 2}32 —_ Ex}'

2.  HccnemoBaTh B3aMMOJACHCTBHE JBYX TOIYJISIHA U HAPUCOBATH (Pa30BBINA MTOPTPET
T=x—3x—xy

V= 2} — }32 — Ex}

3. HccnenoBaTh B3aUMOICHCTBUE ABYX HOHy.TIHHHﬁ U HApHUCOBATb (1)330BBII>’I opTpeT
=2x —3x —xy
J:.' = 2} —_ }.‘2 —_ Ex}

4.  WccnemoBarh B3aUMOJICHCTBHE BYX MOMYJISIIUAN U HAPUCOBATH (PA30BBIN MOPTPET
{ it=x—3x%—xy

= 2} — 3}:2 — 2_’;{_’}

5.2.5. TunoBbie BApHAHTHI KOHTPOJIbHOI PadoThI
Bapuant Nel

1. JIBa mapamroTicTa MpBIratoT ¢ BHICOTHI 1,5 KM OMH 3a IPYTrUM C HHTEPBAJIOM BPEMEHH 3
MUHYTHI. [IepBBIii cpa3y pacKpbIBaeT NapalltoT, a BTOPOM — JIUIIb Ha BbIcOTE 0,5 KM OT 3€MIIH.
KoTopplii 13 HUX MPU3EMIIUTCS IEPBBIM, €CIIN MIpeieibHasi CKOPOCTh MajieHusl 0e3 mapaiiora
paBHa 50 m/cek, a ¢ mapamroTom 5 m/cex?

2. Boponka umeet gpopmy KoHyca paguyca R =0.5m u BBICOTBI H = 1m , 00paIieHHOTr0 BEepITHHOM
BHM3. 32 KaKO€ BPEMS BBITEUET BCSI BOJIA U3 BOPOHKH Yepe3 KPYTioe OTBEPCTHE paanyca 2 CM,
CENIaHHOE B BEPILNHE KOHYyca?

Bapuant Ne2

1. B Gake maxomutcsa 100 qutpoB pacTBopa, coaepxariero 10 kr conu. B 0ak BiauBaercst 5 1uTpoB
YHCTOM BOJIbI B MUHYTY U CMECH C TOM € CKOPOCTHIO BBITEKAET BO BTOPON OaK BMECTUMOCTHIO
100 nuTpoB, 3aMOHEHHBIN YUCTON BO10M. M30BITOK KUKOCTH U3 HETO BBITEKAET C TOU ke
CKOPOCTBIO 5 TUTPOB B MUHYTY B TPETHI 6aK BMeCTUMOCTHIO 100 TUTPOB, 3aIIOJTHEHHBIN
quCcTOM BO/I0M. B 6akax mMmeeT MecTo mojHoe nepeMenirBanue. Korna Komu4ecTBo Cou B
TpeThbeM Oake OyJeT MaKCUMaJIbHbIM U YeMY OHO PaBHO?



2. B mpsmMoyrosibHBINA 0ak pazMepoM 1m x 1,5m % 1m mocTynaeT 4 JIMTpa BOJbI B CEKYHIY. B nHe

HMMEETCsl OTBEPCTHUE IIOMIAbI0 3cm” . 3a Kakoe BpeMs HAaIOJIHUTCS Oak?
Bapuant Ne3

1. B cocyn, conepxatuii 10 1UTPOB BOABI, MOCTYIAET CO CKOPOCTHIO 2 JIUTPa B MUHYTY PacTBOp, B
Ka)KJIOM JUTpe KoToporo conepxkutcs 0,3 xr conu. [loctynatonuii pacTBop nepeMeninBaeTcs ¢
BOJIOH U CMECh BBITEKAET U3 COCY/A C TOH e CKOPOCThI0. CKOJIBKO conu OyJeT B cocye uepes 5
MHHYT?

2. B 0ak ceueHueM 5 rmocTymnaer BoJa HHTEHCUBHOCTHIO P. Yepes oTBepcTre B 1HE 3 (HEeKTUBHBIM

CeUeHHEM o << § OHa IOCTYyIaeT BO BTOpoii 6ak eMKocThio V. Korjga HanmomHUTCS BTOPOH 0akK,
ecii BHavyasie 00a 6aka ObUTH ITyCTBIMH.

Bapuant Ned

1. Jloaka 3amensisieT CBOE€ ABMKEHUE MO IEHCTBUEM COITPOTUBJICHHS BOJIbI, KOTOPOE
NPOTOPIIMOHAIILHO CKOPOCTH JIBMKEHUS. HavanmbHast ckopocTh J104Ku 1,5 M/Cek, CKOpOCTh ee
yepes 4 cek paBHa 1 M/cek. Korma ckopocts toaku ymeHbmuTcs 10 1 cm/cex? Kakoi myTh MOKET
NPOITH JIOIKA /IO TIOJTHONH OCTAHOBKHU?

2. 3a Kxakoe BpeMs BBITEUET BCS BOJA U3 c(hepruuecKoro cocya paanyca R, €Clid y Hero BHU3Y

uMeeTcs IbIpKa Y3PPEKTHBHBIM CEYCHUEM o7

5.2.6. Tembl 10KJI210B

TunoBble NPUMePHI TEM J0KJIAT0B

1. Iunamuyeckas cucrema. [IpoctpanctBo coctosiHuit u oneparop. ®azossiii moprpet. Urpa
“XKuzup” Konyos.

2. DKCIIOHEHIAIIFHBIE TPOLIECCHl. Bpems yaBoeHUs 1 yMEHBIIIeHUs BABOE. SIBIIeHNE
BHE3amHOro Kpusuca. [Ipumepsl.

3. Ilpumepsl, TpUBOAAIINE K MOHATHIO JIMHEHHOTO OCIMIUIATOPA: KOJIeOaHUs MacCchl Ha
MpyXuHe, KojaeOaHus 3apsaa KOHJIEHCATOpa B AIEKTPUUECKOM KOHTYpE U JIp.

TunoBbie NpUMePHI TEM T0KIA/I0B
1. 3aragku Kacnuiickoro mopsi.
2. Mopenu pa3BUTHsI OT/I€IbHOM MOMYJISALUH.
3. Mogenu cocymiecTBOBaHHUS OIYJIISIIHA.

6. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecTieYeHre TN CIUTIIHHbI

@) OCHOBHAasl JINTEpaTypa:

1. Heiimapk HO.M. MaremaTtuuyeckue MOAEIM B €CTECTBO3HAHMM W TeXHUKe. YueOHuk.— H.
Hosropoa, N3narensctBo Hukeropoackoro rocynusepcuteta uMm. H.M.Jlo6auesckoro, 2004.

—401 c. (161 2K3.)
2. Heiimapk 10.1., Koran H.4., CaBenneB B.I1. «/{luHaMuyeckue MoIea TEOPUH YIIPABICHUS.
M.: Hayka, 1985.- 400 c. (144 3k3.)

0) 10MOJIHUTEJIbHAS JIUTEepaTypa:
1. Hetimapk F0.U. JluHamMudeckue cUCTEMBI M yIIpaBiisieMbie Tiporiecchl. M.: Hayka, 1976.- 336
c.(37 ak3.)



2. AunaponoB A.A., Butt A.A., Xaitkuna C.D. Teopus konebanuii. M. 1981.-568 c. (37 3k3)
3. Kysneno HO.A. Maremarndyeckue MOJeNU COBpeMEHHOro ecrectBo3HaHus. Yacthl. H.
Hosropon, WsnatensctBo Hmxeroponckoro rocynuepcutera um. H.M.JloGaueBckoro,

2010.. — 101 c. (40 5k3.)

¢) nporpaMmmMHoe odecrieuenue u UHTepHeT-pecypcsbl

1. dmutpue A.B. «MogenupoBaHue ImpolueccoB U cucteM. HenuHelHble nnHaMu4eckue
cucreMbl». — HWY BID. [Dnexkrponnsiii pecypc] // CoBpemennas mudposas oOpa3oBaTenbHas
cpena P®. [caiit]. URL: https://online.edu.ru/public/course?cid=123460

2. babaesa M. A. KoHuenmuu COBPEeMEHHOTO €CTECTBO3HAHUS [DJEKTpOHHBIA pecypc| //

CoBpemMeHHast g poBas oOpazoBaresnbHas cpena P®. [caiit]. URL:
https://online.edu.ru/public/course?faces-redirect=true&cid=3806

7. MaTepuajibHO-TEXHHYECKOE o0ecriedeHne T CHUTITHHbI

[Tomenienus: MpeACTaBISAIOT cO00i y4ueOHBIE ayAMTOPUHM ISl TPOBENCHHS YYEOHBIX 3aHSATHH,
IIPEyCMOTPEHHBIX MPOrpaMMOM, OCHAILEHHblE OOOPYAOBAHMEM U TEXHUYECKHMHU CpeICTBaMU
oOyueHusi: yueOHbIC ayTUTOPUU AJI IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIIA, 3aHATUN CEMHUHAPCKOTO
TUMA, TPYNNOBBIX M WHIWBHUAYAIbHBIX KOHCYJIbTAaLUW, TEKYILIETO KOHTPOJISI U HPOMEKYTOYHOM
aTTecTalliu, CaMOCTOATEIbHOU PabOTHI.

[Tomemienuss Juisi CaMOCTOSITENFHOM pabOThl O0YyYalOUIMXCS, OCHAIIEHHBIE KOMIIBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO TOAKIIOYeHHs K ceTu "MHrepHer" u obecredeHueM JocTyna B
ANEKTPOHHYIO HH(OpMaLIMOHHO-00pa3oBaTenbHyo cpeaxy HHI'Y.

Hannuue peKOMeHHOBaHHOﬁ JINTCPATYPBhI.

[IpezentanionHoe  00OpyIOBaHHWE IS TMPOBEACHUS OOCYKIEHUM H  KOMITBIOTEPHBIX
neMoHcTpauuii (Jadopatopun 218, u 220 xadenpst TYuZIC, kopm.2).

[Iporpamma cocrasiiena B cootBeTcTBuM ¢ TpeboBanusmu OC HHI'Y 01.03.02 [IpuknagHas MmaTremMaTuka u
nH(pOpMATHKA.

ABTOpBI: K.¢.-M.H., Ao1. kad. TYu/IC I'youna E.B.,
npern. kad. TYu/IC Kaauna E.1O.

Penensenrt: 1.1.1H., npodeccop HI'TY um. P.E. Anekceesa Jlomakuna JI.C.

3asenyromuit kadenpoit TYuJIC: a.¢.-m.H. Ocumos I'.B.

[TporpamMma o100peHa Ha 3acelaHUU METOINICCKONH KOMUCCHH WHCTHTYTa HHPOPMAITMOHHBIX
TEXHOJIOTHH, MaTeMaTHKU 1 MexaHuku oT 13.12 2023 roxa, mpotokoin Ne 3.



