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1. MecTo u nesu 1ucuMILVInHbI B cTpykType OOII

Jucuunnmnna

OTHOCHUTCA

K 4YacTH,

dbopMupyemMoil  ydaCTHHKaAMU

00pa3zoBaTeNIbHBIX

ornomennid. Ko aucrummunet 51.B.J1B.02.01 — KoHuenyy coBpeMEHHOTO €CTECTBO3HAHMS

Ne MecTo TMCHUIIMHBI B y4e0HOM CTaHAapTHBII TEKCT /151 aBTOMATHY€ECKOT0
Bapu IJIaHe 00pa3oBaTe/IbHOH 3ano/iHeHUus B KOHCTpyKTOpe PII/{
aHTa MPOrpaMMblI
2 biok 1. Jucuurmmuuel (Momymu) | HducrumnianHa b1.B.JIB.02.01 «KoHuenuuu
Yacrs, ¢dopmupyemasi | COBpEMEHHOTO €CTECTBO3HAHUS» OTHOCUTCS K YacCTH
ydyacTHUKaMH  oOpaszoBarenbHbIX | OOII Hanpasnenust noarotosku 01.03.02 «llpuxnaonas
OTHOIIICHHUH mMamemamuxa U uH@opmamuxa», GHopMUpPyeMOH
YYaCTHUKAMHU 00pa30BaTeIbHBIX OTHOIICHUH.

1. Tlnanupyemble pe3yabTaTbl 00y4eHHs MO IMCHHUILINHE, COOTHECEHHbIE C MJIAHMPYEeMbIMH
pe3yJbTaTaMu OCBOCHUSI 00Pa30BaTeJIbHOM NMPOrpaMMbl (KOMIIETEHUMSIMM U MHAMKATOPaAMU
JOCTHKEHMsI KOMIIeTEeHIU)

HnalmpyeMble pe3yabTaThl oﬁyl{emm o AMCIHMIVINHE (MOZ[yJ'I]O), B
COOTBETCTBUHU ¢ UHIUKATOPOM JOCTHKCHUS KOMIIETCHIIUA

Y9acTBOBATh B
HCCIICIOBAHNHT
MaTeMaTUYCCKHUX
MoOJIeJIe B
€CTEeCTBEHHBIX

HayKaxX U TEXHUKE

3HaeT MeTOAbl CO3JaHMs,
aHajM3a M MCCIIEIOBAHUS
MaTEMAaTHYECKUX
MoOJeled B €CTEeCTBEH-
HBIX HayKaX ¥ TEXHUKE

MOOENUPOBAHUSL 8 NOZHAHUL OKPYICATOUE20
MUpA, IPoYeccos u A6NEeHUL, RPOUCXOOTUUX 8
Hem

3uamo nousmus OuUHaAMUYECKol cucmemol, ee
COCMOsiHUsL U onepamopa, ¢paz06020
npocmpancmea, hazoeou mpaexmopuu,
@azo6020 nopmpema, cocCmosiHusL pagHo8ecusl,
npedenbHo20 yuKa, bugyprkayuu

dopmMupyemMble
PMHpPY Wnukatop HaumeHnoBanue
KOMITETEH U OCTHKEHHSI P . OLIEHOYHOI0
(KOJL, ContepIRarHe KOMITTeHIMH e3yJIbTaThl 00y4YeHHs cpencTBa
10 JUCIHHILINHE
KOMIIETEHITUH ) (xon, conepxaHue
WHIUKATOpa)
T1K-13. Cmocoben | IK-13.1. 3namo 3Hauenue U posib MAMEMAMUYECKO20 Loxnao

Tecm, 3a0auu

MK-13.2. 3nams ocHosHble MamemamuiecKue Mooenu cobecedosanue

3HaeT MaTeMaTUYECKUE | MeXaHuKu, d1eKmpoOUHamuKy, Ouoiouy,

METO/IBI 00paboTKU | 2KOI02UL, XUMUY, U3yUaeMble 8 OUCYUNTUHE.

nHpopManuy, TMONydeH- | Brademsv Hagblkamu unmepnpemayuu

HOH B pE3YNBTATE | Pe3yabmamos uccie008aHus MamemMamuyecKux

SKCHEPUMEHTAIBHBIX MoOeneti

HUCCIIEIOBaHUI

MK-13.3. Ymemwv npumenamo 6azosvie 3nanus Konmponvuasn
ecmecmeeHHbIX HaYK, MAMeMamuKy u paboma

YMeer KOppEKTHO uC-
M0JIH30BATh METObI
CO3JaHUsA, aHajau3a U
HWCCIAEIOBAHUS MaTeMa-
THUECKHUX MoOJeIe,
YMEET MPUMEHATh YHC-
JIEHHBIC u

THYCCKHUEC

aHaJIu-
METOObI
peaIcHusA 0a30BBIX MaTe-

MaTH4YCCKHUX 3aaa4q u

uHgopmamuxu 01 8b100paA U NOCMPOEHUs
A0eK8AMHbIX MameMamuyeckux mooenell O
peuierus 3a0ay U3 npedMemuol 0oiacmu




KIIaCCUYCCKUX 3azad
€CTCCTBO3HAHUS B

MK-13.4. Brademwv xonyenyueti ounamuueckou cucmemol cobecedosanue
KaK YHUBEPCAIbHO20 MeMOoOa MOOEIUPOBAHUS

Bnaneer HABBIKAMH | PeaibHbIX NPOYECCO8 CaMOUl pazHo0OpasHoll (Kax

HCIIONB30BAHMS ~ MaTe- | OeMepMUHUPOBAHHOL, MAK U 6ePOSIMHOCIIHON)

MaTHYECKHX Mmeroznos | 'PUP 0001,

00paboTku nHdop-

Mallid, TMONTy4eHHOH B

pe3ynbrare IKCIIEepH-

MEHTaJIbHEIX uc-

CIIEZIOBaHUIX

3. CTpyKkTYypa M coep:kaHHe THCHUTITHHBI

3.1. TpynoeMKkoCTh TUCUMILIIHMHBI

Ounas ¢opMma o0yueHus
OO0mast Tpy10eMKOCTh 33ET
YacoB 1o yuyedGHoMY ILIaHY 108
B TOM YHCJIe
ay/IMTOPHbIE 3aHATHS (KOHTAKTHasi padoTa): 65
- 3aHATHUSA JIEKIMOHHOI'0 THIA 32
- 3aHSATUSA CEMUHAPCKOI0 THUIIA 32
- Tekyumii kouTpoJs (KCP) 1
caMocTosiTesIbHasE padora 43
IIpoMesxyTouHas aTTecTALMS — 3a4eT

3.2. Conep:xanue JUCHUNIHHBI
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Pasnen 1. Beenenne. MartemaTtnueckas
MOJIENIb U JUHAMHUYECKUE CUCTEMBL. JKCIIOHEHIIMAIbHbBIE 27 8 8 16 11
TPOLIECCHI.
Paznen 2. banancoBble AMHAMUYECKHIE MOJIENH. 26 8 8 16 10
Paznen 3. JInHEHHBIH OCIMILIATOP. DIIEKTPOMEXaHNIECKHE
aHaJIOIMU U ypaBHeHHe Jlarpanxa. 27 8 8 16 11




Pazgen 4. Matematuueckue MOZAEIN COCYIIECTBOBAHUSL. 27 8 8 16 11
Tekymmit kouTpons (KCP) 1 1
[IpomMexyrouHas aTTecTalus —3a4eT

Utoro 108 32 32 65 43

Texymmuii KOHTPOJIb YCIIEBAEMOCTH PEAHU3yeTCsl B OpPME OTPOCOB HA 3aHATHIX CEMUHAPCKOTO THIIA.

[MpomexyTodHas aTTeCTals IPOXOJUT B TPAIUIIMOHHON popme (3auéT).

4. Y4eOHO-MeToau4YeCcKoOe o0ecrieyeHne CAMOCTONATeIbHOI padoThl 00y4YaroIuxcs

CamocrosiTenbHast paboTa CTyA€HTa MpU M3YYEHUHM JAUCLMILIUHBI

«KoHuenmum CcOBPEMEHHOTO

C€CTCCTBO3HAHMA» BKIIIOYACT BBIIIOJTHCHHUEC SajlaHI/Iﬁ oA KOHTPOJIEM IperiogaBaTeiid, pCIICHUC JOMAITHUX

3a)1aHI/II\/'I, IMOATOTOBKA K BBIMTOJIHCHUIO TMCbMECHHBIX KOHTPOJBbHBIX pa60T H IMMOATOTOBKY K 3aqéTy.

Temaruka camocToATEeTLHON PabOTHI

Pa3nen 1. Beenenne. MarteMarudeckass MOJAECIL U JUHAMHUYECKUE CUCTEMEI. DKCIIOHEHIINAIbLHBIE
MIPOIIECChI. — TEOpETHYECKast yacTh — r1aBsl 1, 8 [1], pemenue 3agay. [IpoBepka 3amaHust.

Pazznen 2. banancoBble TMHAMUYECKHE MOJICTH. — TEOpETHYECKast 4acTh — raBbl 2-7 [1], pemienue
3agad. [IpoBepka 3agaHus.

Paznen 3. JIu"elHbIi OCHUILIATOP. DIEKTPOMEXaHUUECKUE aHAJIOTUU U ypaBHeHHe Jlarpanxka. —
TeopeTHuecKas 4acTh — riaBbl 13,14,20-22 [1], petnenue 3amay. [IpoBepka 3amanus

Pasnen 4. MaremaTHuecKie MOJIENN COCYIIIECTBOBAHMS. — TEOPETHUECKas 4acTh — riraBa 9 [1],

pemenue 3anad. [IpoBepka 3amanus

KOHTpOJIBHBIe BOIIPpOCBI MW 3adaHud JId IIPOBCACHHA TCKYIICI'O KOHTPOJII H HpOMeX(YTOqHOﬁ

aTTeCTallMy 110 UTOraM OCBOCHHA NHUCIHUIIIIMHEI IIPUBEACHEI B II. 5.2.

5. ®oH OLIEeHOYHBIX CPEICTB JIsi MPOMEKYTOYHOI ATTeCTAIMH MO AUCHHUILINHE (MOTYJIIO),

BKJIFOYAIOIIWHI
5.1. Onucanme mKajg oleHNBAHUS pe3yJbTaTOB 00y4eHUs M0 JUCHUILIMHE
Yposennb IIxana oueHuBanus ¢)OPMUPOBAHHOCTH KOMIIETEH LM
copmupoBan-
Hey/I0BJIeTBO 10BJI€TBOPH
Hocru J10X0 Y y P X0pouio OYeHb XOpPOII0 OTJIMYHO MPEBOCXOHO
KOMIIeTeHIU I PUTEJIBHO TEJIbHO
(nHaMKaTOpa
HOCT“meHmi He 3aureno 3a4yTeHo
KOMIIeTeHI M i)
OtcyrcTBHE YposeHb MunumMansHO | YpoBeHB YposeHb YpoBeHb YpoBeHb
3HAHWUH 3HAHUM HUDKE | JOMYCTUMBIN 3HaHUU B 3HaHUU B 3HaHUU B 3HAHUH B
3HaHus TEOPETUYECKO | MUHMMAJIb- YpPOBEHb o0BeMme, o0Beme, o0BeMme, o0BeMme,
ro Marepuaia. | HbIX 3HAHHUIL. COOTBETCTBYIOI | COOTBETCTBYIOII | COOTBETCTBYIO | IPEBBIMIAOIIE
TpeOOBaHUIA. JomnyieHo €M IIporpamme €M IIporpamme eM M [porpammy




HeBosmoxknoc | Mmenu Mmecto | MHOIO MOJITOTOBKH. MOJITOTOBKH. nporpamMme MTOJITOTOBKH.
Th OLCHUTH rpyosie HErpyObIX JonymeHo JonymieHo TOJITOTOBKH,
MIOJTHOTY ommoOKy. OmmoOKH. HECKOJIBKO HECKOJIBKO 6e3 ommooK.
3HAHWH HETPYOBIX HECYIIIECTBEHH
BCJICZICTBHE OLIHOOK BIX OIIHOOK
OTKa3a
o0ydJaromnieroc
sl OT OTBETa
ITpogeMmoHCcTpH ITponeMoHCT
TIponemonctp P P P P
pOBaHBI BCE IIpomeMoHCcTpH | MpOBaHBI BCE
OrcyrcTBUe HPOBAHbI IIponemoncTp
IIpu pemenun OCHOBHbIE pOBaHBI BCE OCHOBHbIE
MHHMMaJIb- OCHOBHbIE HPOBaHKI BCE
. CTaHJIAPTHBIX YMEHWUSL. OCHOBHbIE YMEHUS,
HBIX YMCHH. YMEHHSI. OCHOBHBIE
3aa4 He Perensr Bce YMEHHSL. peIICHBI BCe
Hesozmox- Pemrener YMEHUS,
TIPOEMOHCTP OCHOBHbBIE Perensr Bce OCHOBHBIE
HOCTH THITOBBIE peIIcHBI BCe
HPOBAHbI 3a/1a4M C OCHOBHbBIE 3a/1a4U C
OIIEHHUTH 3a/1a4H C OCHOBHBIE
OCHOBHBIE HETpyOBIMH 3a/1a4u. OTHETLHEIMHI
Yw™menus HaJau4uue HEeTpyObIMH 3a1a4u.
. YMEHUSL. OLIHOKAMH. BrimosHens! Bce | Hecymiect-
YMEHUI OIIHOKAMH. BrImoHeHBI
BoinonHeHsl Bee | 3agaHus, B BEHHBIM
BCJICICTBHE BoinonHeHsI BCE 3aJIaHus,
Wmenn mecto 3a/1aHus, B MTOJTHOM HEJ0YETaMH,
OTKa3a BCE 3aJIaHUs, B ITOJIHOM
FPYGLIG IMTOJTHOM 00BeMe, HO BBITIOJTHEHBI
o0yJaromiero- HO HE B obobeme Oe3
OILIMOKH. 00BeMe, HO HEKOTOpEIE C BCE 3aJIaHUA B
csl OT OTBETA TTOJTHOM HEJ0YETOB
HEKOTOpEIE C HEJ0YETaAMH. TOJTHOM
obbeMme.
HEJ0YEeTaAMH. o0beME.
OrcyrcrBue Ipu pemeHnu
BJIaJICHUS CTaHIAPTHBIX Nmeercs IIponemoncr- IIponemoncTpu H
OJIEMOHCT
MaTepUaIOM. 3a71a4 He MHHUMANBHBl | PHPOBAaHBI POBaHBI " pOBaHH p [ponemonctp
Hepo3moxHOC | mpoxemonctp | ¥ Habop 6a3oBbie 6a3oBble P HpOBaH
HABBIKH TPU N
Th OLIEHHUTD HPOBaHbI HABBLIKOB ISt HaBBIKH TIPH HaBBIKH TIPH p TBOPYECKUIA
eIIeHUN
HaJu4ue GasoBBIE pereHust peLieHnH peLeHuH p MOJIXO K
HaBbiku HEeCTaHAApTH
HaBBIKOB HABBIKH. CTaHIApPTHBIX | CTaHAAPTHBIX CTaHIapTHBIX 6 PELICHHIO
BIX 3aJa4 0e3
BCJICICTBHE 3a/1a4 ¢ 3a/1a4 ¢ 3ajay4 Oe3 ommGOK 1 HEeCTaHAApTH
OTKaza Hmenu Mecto | mekoropbiMu HEKOTOPBIMH OIINOOK U e 10UETO BIX 33]1a4.
HEJ0YETOB.
06yqa101.uer0c pr6l>le HEJ0UYETaMU. HEJoYETAMHU HEIOYETOB.
s1 OT OTBETA OLLIHOKH.
Il kaJja oneHKH NPU MPOMEKYTOYHOH ATTECTAIUU
Onenka YpoBeHb NOATOTOBKH
Bce kommeTeHIn (YacTH KOMITETEHIHI), Ha (JOPMUPOBAHUE KOTOPBIX
ITpesocxonHo HaTpaBJIeHa JUCIUIUINHA, CPOPMUPOBAHBI HA YPOBHE HE HIDKE
«IIPEBOCXOITHO»
Bce kommeTeHIuM (YacTH KOMIICTEHIMI), Ha (HOPMHUPOBAHHE KOTOPBIX
OT1iIM4HO HaTpaBJieHa AUCIUIUIAHA, C(POPMHUPOBAHBI HA YPOBHE HE HIHKE «OTIHMIHOY,
Ipu 3TOM XOTA OBl OfHA KOMIIETEHIHs c(GOpMHpOBaHA Ha YpPOBHE
«OTJIMYHOY
Bce kxommereHImm (YacTH KOMIICTCHIIWH), Ha (OPMHPOBAHHE KOTOPBIX
3249TEHO OdeHp XOpOIIO0 HaTpaBJieHa JWCIMIUIMHA, C(OPMHUPOBAHBI HA YPOBHE HE HIKE «OUYEHBb

XOpOIIO», IPH 3TOM XOTS ObI OIHA KOMIETEHIUS c(hOPMHUPOBAaHA HA YPOBHE
«OUYCHBb XOPOIIO»

Xoporio

Bce xommereHnnM (YacTW KOMIIETCHIHMH), Ha (OPMHPOBAHHE KOTOPBIX
HarpaBJieHa JTUCLHIUIMHA, CHOPMUPOBAHEI HA YPOBHE HE HMKE «XOPOIIOY,
IpH 3TOM XOTA OBl OfHA KOMIIETEHIMs c(OpPMHpPOBaHA Ha YpPOBHE
«XOpOLIO»

YIIOBJ'IGTBOPI/ITBJ'IBHO

Bce xommereHmmm (4acTH KOMIIETEHIHMH), Ha (OPMHUPOBAHHME KOTOPHBIX
HampaBlieHa [UCHMIUIMHA, C(OpPMHUpPOBaHBI Ha YPOBHE HE HIXKE
«YIIOBIICTBOPHUTENBHO», TIIPH O3TOM XOTSA OBl OxHa KOMIETCHIUS
copMHpOBaHa Ha YPOBHE «YIOBJIETBOPUTEIHLHO»




HC 3a4TCHO
YPOBHE «ILJIOXO»

Xots OBI OJHa KOMIICTCHIIMA
HeyI[OBJ'ICTBOpI/ITeJILHO «HCYIAOBJICTBOPUTCIILHO», HU OAHA H3 KOMHCTCHHI/If/j HC C(bOpMHpOBaHa Ha

chopmMupoBaHa  Ha  ypOBHE

ITnoxo XoTst OBl O/1Ha KOMITETeHIMS CPOPMUPOBaHA Ha YPOBHE ILIIOXO0»

5.1. TunoBble KOHTPOJIbHBIC 3aJaHUS UJIM UHBIC MaTEpHaJIbl, HeOﬁXOI[PIMI)Ie AJIsi OHCHKH

pe3yJbTATOB 00y4YeHusl

5.2.1 KonTpoabHbIe BONPOCHI IS 3a4eTa

80NPOCHI Koo gopmupyemoti komnemenyuu

Yro Takoe muHaMHYecKas cucrema, (azoBoe MPOCTPAHCTBO, TK-13
(dazoBas nepeMeHHas, (azoBasi TpaeKTopusl, (pa3oBbIil mOpTpeT?

JuddepeHnnanbabie  ypaBHEHHS KakK OJUH M3 CIOCO0OB TK-13
3a7aHus OIeparopa JAMHAMUYECKON CUCTEMBL. ['eoMeTpudeckuil
cMblc auddepeHnanbHOro ypaBHeHus. [lpumepsr.

Hcreuenne KUAKOCTH U3 cocyma. Ilpocreiimas MoeNsb. TK-13
OrpanudeHust IpUMEHUMOCTH.

VTouHEHHAs MOJENb HWCTEYEHHS JKUAKOCTH M3 COCYIa. TK-13
beicTpeIil mpomecc pa3roHa W MENJIEHHBII — BBITEKaHUS.
ComnocraBieHHe ¢ NPOCTEUIIEH MOCIIBIO.

Marematuueckass MOJENb HUCTEYEHHUS] C  TOCTOSHHBIM TK-13
MPUTOKOM. PaBHOBECHBIN PEXKUM U €r0 YCTOMUYUBOCTD

Mopnenb W3MEHEHHS YPOBHS BOJbl B BOJOXpPAaHWIMILE C TK-13
IJIOTMHOW M TuapocTaHuued. KpuTudeckwii ypoBeHb M 30HBI
0€30MMacHOCTH.

Marematuueckass  MOJENIb  3aCOJICHHS ~ OTPaHUYEHHOTO TK-13
BOJI0EMA C 3QJIMBOM.

DHepreTryeckas MOIEIb CEpALA TK-13

DKCIIOHEHIMAIbHBIE — Tpollecchl. Bpems  yaBoeHus u TK-13
YMEHBIIIEHUS BJABOE. SIBJieHHME BHE3aIHOIO KpHU3HCa IIPH
AKCMOHEHIIMALHBIX MPOIIECCaX.

Marematuueckass MoJenb pasroHa paketel. Dopmyna TIK-13
I{uonkoBCcKoOroO.

Mopnenu TMHAMUKU Pa3BUTUSL OMOJIOTHUECKOM MOIMYISIUH. TIK-13

Maremaruyeckas MOJIeIb Bonabreppa - Jlotku [K-13
COCYILIECTBOBAHUS XUIIHUKA U )KEPTBBI U €€ YTOUHEHHUE.

Mogenu cocymecTBOBaHHS KOHKYPHPYIOIIUX BUIOB TK-13

Mopenu cumomo3a. TK-13

Maremaruueckass ~ MOJENb  JIMHEHHOTO  OCLWJLIATOPA. TK-13
®da30BbIe MOPTPETHI U TAPAMETPUUECKHI TOPTPET.

[IpuHuMn HaMMEHbIIETO NEUCTBUS U ypaBHeHUs Jlarpanxa — TK-13
Makcseia




BeiHyXIeHHBIC — KOJE0AaHHS  JIMHEHHOTO  OCIHJUISTOPA. IIK-13

SIBreHus pe3oHaHca U cABHUra (asbl

5.2.2. Bonipocsl 111 cobeceqoBaHusi 115 oueHKH copmupoBanHocTH kommnerenuun ITK-13

1. Uro Takoe AMHAMHYECKas cucTeMa, (a3oBOe MPOCTPAHCTBO, (pa3oBasi mepeMeHHas, (azoBas
TpaekTopus, $pa3oBblid HOPTPET?

2. [Mouemy nuddepeHnnaibHble ypaBHEHHS MOTYT SIBISTBCS CIIOCOOOM 3allaHHsl Omeparopa
JTMHAMHAYECKON CHUCTEMBI?

3. B 4em 3akmrouaercsi reomeTpruecKkuii cMbIci AuddepeHaIbHoro ypaBHeHU ?

4, [Ipocreiimas Moaens UCTEUEHUS KUIKOCTH U3 cocyaa. OrpaHrndeHus] IPUMEHUMOCTH.

5. YTouHEHHAsE MOJENIb UCTEUEHUS KUJKOCTH U3 COCya. BBICTPBII IpoLece pa3roHa U MeJIEHHbIN
— BbITeKaHus. ComocTaBlieHHE C TPOCTEHIIIeH MOACIBIO.

6. MaremaTtuueckas MOJCIb MCTCUYCHUSA C IMOCTOAHHBIM IIPHUTOKOM. PaBHoBecHBIN PEXUM U €ro
YCTOUYUBOCTh

7. Mogenb W3MEHEHUS YPOBHS BOAblI B BOJOXPAHWIMIIE C IUIOTUHOM M TUAPOCTAHILIMEN.
KpuTtnuecknii ypoBeHb U 30HBI 0€30ITaCHOCTH.

8. OO0BsAcHUTE MaTEMaTHYECKYIO MOJIETh 3aCOIEHNS OTPAHMYEHHOTO BOJ0EMA C 3aJIMBOM.

9. OHepreruyeckas MOJeNIb cepra

10. Yrto Takoe HKCIIOHEHMAJILHBIE mporiecchl? Bpems ynBoeHUS W YMEHBINICHHS BIBOe. SIBIeHME
BHE3AITHOTO KPHU3KCa TP IKCIIOHEHITHATBHBIX TIPOIECcCax.
11. MaremaTtudeckast MOAENb pa3roHa pakersl. @opmysa [{nomkoBckoro.

12. Mogenu AMHAMUKH Pa3BUTHS OHOJIOIMUYCCKON MOMYJISIIUU.

13. Maremarudeckas Moaenb Bonbreppa — JIOTKH COCYIIECTBOBAHHUS XHUIIMHHUKA M JKEPTBBHI M €€
yTOYHEHHE.

14. Mogenu coCcymecTBOBaHUS KOHKYPHUPYIONTUX BUIOB

15. Mogenu cumburosa.

16. Maremarudeckas MOMAEIb JHHEHHOrO OCHHLIATOpa. Pa30oBble MOPTPETHl M IMapaMETPHUUECKUI

TTOpPTpET.
17. IlpuHnMn HaMMEHBIIEro AeWcTBUA U ypaBHeHus Jlarpamxa — MakcBemita

18. BrHyXIeHHBIC KoNeOaHMsI TUHEHHOTO OCIMILIATOpA. SIBIIeHMS pe3oHaHca u caBHra (hasbl

5.2.3. TunoBble TeCTOBBIE 3a]aHUS I OlleHKHU chpopMmupoBanHocTH KoMneTeHunu IK-13
3aoanue 1. Ilyctb H — BpICOTAa HMIMHAPUYECKOTO COCY/AA, HAMOJHEHHOTO BOAOH, 5 — IJIOWIAAb
HONEPEYHOr0 CeYeHus, o — IUIOMaAb CeYeHUs IbIPKH B AHE cocyia (@ << 5). Kakum ypaBHeHHEM

OIMHUCBIBACTCS MPOLIECC OCCAAHNA YPOBHS h BOJBI B COCYAC COTJIACHO MOJCIIN TOppI/I‘{eJ'IJ'II/I?

3aoanue 2. Ilyctp H — BpICOTAa HMIMHAPUYECKOTO COCY/AA, HAMOJHEHHOTO BOAOW, 5 — IJIOMAdb
HOINEPEYHOr0 CEYEeHHs, O — ILIOMAAb CeueH s AbIPKHU B aHe cocyaa (o << §). Uemy paBHa ckopocTs V

BBITCKaHHA BOJbI UCPE3 OTBEPCTUC B THC COCY)Ia?

3aoanue 3. Ilycts H, — HauanpHas BbICOTa CTOJ0a BOJBI B COCYylEe LMIMHIAPUYECKOH (GOpMBI, S —

IUIONIA/(b MOMEPEYHOTO CEYEHHs COCyla, O — IUIONIa[ b OTBEPCTHs B JAHE cocyda (o <<S), g —

YCKOPCHUC CBOGOI[HOI‘O naaCHHA. ‘—IeMy PaBHO BpCM4 t BBITCKaHUA BOJbI U3 COC}/IIa?

BBIT

3a0anue 4. Ckonbko (ha30BBIX TpPAaEGKTOPUN COAEPKUT (a3oBasg IMpsiMas X, €CIM OIepaTop

JUHAMHUYECKOM CHCTEMBI 3a1aeTCsl MU epeHIMaTbHBIM ypaBHEeHHEM % = x? + 3x2 — 42



3aoanue 5. Ckoibko (ha30BBIX TPACKTOPUIH COMEPXKUT (a3oBas npsMas X, €CIM OIepaTrop

JTMHAMHYECKO# cUCTeMBI 3a1aeTcst quddepeHranbHbIM ypaBHeHHEM % = x ¥ + 3x2 — 27

3aoanue 6. CKOJIBKO YCTOMYMBBIX COCTOSHHI pPaBHOBECHS COJCPXKHT (a3oBas MpsiMas X, €Clu

OrepaTop AMHAMUYECKOI CHCTeMBI 3aaeTcs AuddepeHnnanbHbIM ypaBaeHuem ¥ = 2 — 3x% — x37

3aoanue 7. Yemy paBHO BpeMs YABOCHHS WM YMEHBIICHUS BJIBOE JUISI IEPEMEHHOMN, U3MEHSIOIICHCS
0 3KCIIOHEHITUAIBHOMY TIPOIIECCY ¢ apaMeTpoM A ?

3adanue 8. Kakoro Tuma cOCTOSIHUE PaBHOBECHS MMEET IMHENHBIN ocmumusaTop B touke (0,0), ecan
§=1F=—-27

5.2.4. TunoBsble 3aJaHusA/3a1a41 /151 OlleHKH chopmupoBanHocTH KommneTenuuu ITK-13
1.  UccnenosaTh B3auMOJAEHCTBHE ABYX MOMYJISIUN U HApUCOBATh (Pa30BbI MOPTPET
X=2x —x*—3xy
J:.' =y — 2}:2 —_ Zx}

2.  HccnemoBaTh B3aMMOACHCTBHUE JBYX MOMYIISIINI M HAPUCOBATH (ha30BBIN TOPTPET
i=x—3x"—xy
J:.' = 2} -y - 21_'}

3. HccnemoBath B3aMMOICHCTBHE JIBYX MOIMYJISIIMN U HAPUCOBATh (h)a30BBIN IOPTPET
%=2x—3x%—xy

J:.' e 2} — }:2 — Zx}

4.  HccnenoBaTh B3aMMOJICUCTBHUE IBYX MOIMYJISIIIMN U HApUCOBaTh (ha30BBIN IOPTPET
{ F=x—3x%—xy

= 2} — 3}:2 — 2_’;{_’}

5.2.5. TunoBble BAPHAHTHI KOHTPOJILHOI PadoThI
Bapuant Nel

1. J/IBa mapamiroTUCTa MPBITAIOT C BHICOTHI 1,5 KM OJIUH 3a JIPYTUM C HHTEPBAJIOM BPEMEHH 3
MUHYTHI. [IepBbIii cpa3y pacKpbIBaeT MapaliroT, a BTOPOH — JIKIIb Ha BEICOTE 0,5 KM OT 3eMJIH.
KoTopblii U3 HUX MIPU3EMITUTCS TIEPBBIM, €CITU MPEJIENIbHAS CKOPOCTh MaJICHHs 0€3 ImapaioTa
paBHa 50 m/cek, a ¢ maparrroToM 5 m/cek?

2. Boponka umeer ¢popMy KoHyca paauyca R =0,5m u BbICOTBI H = 1m , 00pallleHHOT0 BEPIIHHOM
BHM3. 3a KaKO€ BpeMsl BBITEUET BCS BOJA M3 BOPOHKU UEPE3 KPYrioe OTBEPCTUE paaunyca 2 CM,
CIEJIaHHOE B BEpILIMHE KOHYyca?

Bapuant Ne2

1. B Gaxe naxogurcs 100 nutpoB pactBopa, cojepxariero 10 kr conu. B 6ak BiauBaercs 5 muTpoB
YHCTOM BOJBI B MUHYTY M CMECh C TOM e CKOPOCTBIO BBITEKAET BO BTOPO Oak BMECTUMOCTBIO
100 nmuTpoB, 3aMoJHEHHBINH YHCTOH BOI0M. M30BITOK KUAKOCTH U3 HETO BBITEKAET C TOU XKe
CKOPOCTBIO 5 TUTPOB B MUHYTY B TpeTuil 6ak BMeCTUMOCTHIO 100 ITUTPOB, 3aNI0JTHEHHBIN
4yucTOM Bo0i. B Gakax nMeeT MecTo nmosHoe nepeMenirBanue. Koryna Koqu4ecTBo coju B
TpeTbeM Oake OyJeT MaKCHUMaJbHBIM U Y€MY OHO paBHO?



2. B mpsamoyronbHbIi 6ak pazmMepoM 1m x 1,5m x 1m moctynaeT 4 nurpa BOJIbI B CEKyHIy. B n1He

HUMEETCsl OTBEPCTHE IUIOMIAIbI0 3cm® | 3a KaKoe BpeMsi HAIOJTHUTCS OaK?
Bapunant Ne3

1. B cocyn, coaepxariuii 10 IUTPOB BOBI, IOCTYMAET CO CKOPOCTHIO 2 JIUTPA B MUHYTY PacTBOP, B
Ka)x10M JiuTpe Kotoporo conepxurcs 0,3 kr conu. [loctynaromuii pacTBop nepeMenmBaercs ¢
BOJIOHM M CMECh BBITEKAET M3 COCY/IA C TOH e CKOPOCThI0. CKOJIBKO coH OyJeT B cocye uepes 5
MUHYT?

2. B 0ak ceyeHneM 5 mocTynaeT BoJla HHTEHCHBHOCTHIO P. Uepes otBepcTre B 1HE 3(h(HeKTHBHBIM

CEUEHHUEM o < 5 OHa IOCTyIaeT BO BTOpoi 0ak eMkocThio V. Korna HanoaHUTCS BTOpO# 02k,
ecyii BHavyasie 00a 6aka ObUIN MyCTBIMH.

Bapuant Ne4

1. Jlonka 3amemiseT cBO€ JIBMKEHHUE MO IEUCTBUEM COTIPOTHUBIICHUS BOJIBI, KOTOPOE
MPOTIOPIIMOHATBFHO CKOPOCTH JIBMKEeHHS. HadanbHas cKopocTs JIoAKu 1,5 M/cek, CKOpOCTh ee
yepe3 4 cex paBHa |1 M/cex. Korma ckopocTs oaku ymMeHbImuTcs 10 1 cm/cex? Kakoit myTs MOXeT
MPOMUTH JIOJKA JIO TTOJTHOW OCTAaHOBKH?

2. 3a kxakoe BpeMs BBITEUET BCsI BOJa U3 CPepHUIECKOro cocyna paamyca R, eciii y Hero BHU3Y

uMeeTcs AbIpKa YPPEKTHBHBIM CEUCHHUEM &7

5.2.6. TeMbI JOKJIA10B

Tunosbie NpuMepbI TeM JA0KIAT0B

1. lunamuyeckas cucrtema. [IpoctpancTBo cocTosiHuit U onepatop. PazoBeiit moptpeT. Urpa
“Kuzup” Konyos.

2. DKCIIOHEHIIMAIbHBIE MPOIecChl. BpeMs yIBoeHUs U yMEHBIIICHUS BlIBOE. SIBJICHHE
BHE3aMmHOro kpusuca. [Ipumepsl.

3. [Ipumepsl, MpUBOAAIINE K MOHATHUIO JIMHEHHOTO OCIMILISATOpA: KOJIeOaHHs MacChl Ha
MpyXUHE, KoJebaHus 3apsaa KOHJEHCAaTopa B AJIEKTPUUECKOM KOHTYpE U JIp.

TunoBbie NpUMeEPHI TEM T0KJIAT0B

1. 3aranku Kacnuiickoro mopsi.
2. Mopnenu pa3BUTHS OTIEIbHON MOMYISIUY.
3. Mojenu cocyiiecTBOBaHUS MOMYJISIIIHIA.

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnedyeHrue THCIHTIINHbI

@) OCHOBHAsl JIUTEpaTypa:

1. Heiimapk FO.M. Marematudeckre MoOJEIH B €CTECTBO3HAHMHM M TeXHUKe. YueOHuk.— H.
Hogropon, U3narensctBo Huxkeropoackoro rocynusepcurera M. H.M.Jlo6auesckoro, 2004.

—401 c. (161 ax3.)
2. Heiimapk 10.1., Koran H.., CaBenseB B.I1. «/luHamuueckue MOJENU TEOPUN YITPABICHU.
M.: Hayka, 1985.- 400 c. (144 »K3.)

0) NONOJIHUTEJIbHAS JIUTepaTypa:
1. Heiimapk F0.M. Jlunamudeckue cuctemsl U yrpasisemble mporeccel. M.: Hayka, 1976.- 336
c.(37 7x3.)



2. AunponoB A.A., Burt A.A., Xaiikun C.O. Teopus konebanuii. M. 1981.-568 c. (37 2k3)
3. Kyzneno IO.A. Maremarndyeckue MOJENU COBpEMEHHOro ecrtectBo3Hanus. Yactel. H.
Hosropon, W3natensctBo Hmkeroponackoro rocynuBepcutera um. H.M.JlobaueBckoro,

2010.. — 101 c. (40 3x3.)

6) nporpaMmMHoe od0ecnedenne 1 MHTepHeT-pecypcebl

1. OmutpueB A.B. «MognenupoBanue mnpoieccoB M cucrteM. HenuHeliHble anHamMudeckue
cucremb». — HUY BIID. [Dnekrponnstit pecypc] / CoBpemenHas mudpoBast o0OpasoBareibHas
cpena P®. [caiit]. URL: https://online.edu.ru/public/course?cid=123460

2. babaeea M. A. KoHIenmuu COBPEMEHHOTO €CTECTBO3HAHUS [DIEKTPOHHBIA pecypc| //

CoBpemenHast nudposas obOpazoBarenbHas cpena P®. [caiT]. URL:
https://online.edu.ru/public/course?faces-redirect=true&cid=3806

1. MaTepHaJIbHO'TeXHI/I‘IeCKOC o0ecreueHue TUCIUILIMHBI

[Tomemienus npeacTaBisioT co0oil yueOHble ayJUTOpPUU IJIs MPOBEJIEHUS Y4YEOHBIX 3aHATHH,
MPEeyCMOTPEHHBIX TMPOTPaMMOM, OCHAIlEHHble O000pPYJAOBAaHMEM U TEXHMUYECKUMHU CpEICTBaMU
oOyueHusi: yueOHbIE ayTUTOPUU JJIs TPOBEJICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATUN CEMHUHAPCKOTO
TUMA, TPYNNOBBIX W HMHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS U MPOMEKYTOUHOM
aTTECTAIluU, CAMOCTOSITEIILHON PaOOTHI.

[Tomemenns aas camMOCTOATENBLHON pabOThl OOYYAIOIIMXCS, OCHAIICHHBIE KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXXHOCTBIO TOJKIIOUeHUs K cetu "MHTepHer" m oOecredeHWEM JOCTyma B
ANEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpexy HHITY.

Hanuune pekoMeHI0BaHHOM JIUTEPATYPHI.

[Ipe3eHTanionHoe  O0OpYZOBaHUE Ui TPOBEICHHS  OOCYKACHUH H  KOMITBIOTEPHBIX
nemoHcTparuii (1abopatopun 218, u 220 xadbenpsr TYu/C, kopm.2).

[Iporpamma cocraBiieHa B cooTBeTcTBHH ¢ TpeboBanusmu OC HHI'Y 01.03.02 ITpukiagHas MaTeMaTHKa |
nH(OpMATHKA.

ABTOpBI: K.(0.-M.H., go1. kad. TYu/IC I'ybuna E.B.,
npen. kad. TYuJIC Kaauna E.1O.
Penensenr: a.1.H., npodeccop HI'TY um. P.E. Anekceesa Jlomakuna JI.C.

3asenyromuii kadeapoit TYu/IC: n.¢.-m.H. Ocumnos I'.B.

HporpaMMa 0;[06peHa Ha 3aceJaHuH METOINYSCKOM KOMHUCCHHU HHCTUTYTa I/IH(I)OpMaI_II/IOHHBIX
TCXHOHOFHﬁ, MaTEMaTHUKHU 1 MCXaHHUKHU

ot 1 nexaOps 2021 roxa, mpotoxomn Ne 2.
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