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¢dbopmupoBaHus

Ne Conep:kanue Crp.

1 [TepeueHs KOMIETCHIINIA C YKa3aHUEM 3TANOB KX (POPMUPOBAHHUS B IPOIIECCE 3
ocBoenust OITOIT

2 Onucanue nokazaTesne 1 KpUTepUeB OLIEHUBAHUS KOMITETEHIIUM Ha Pa3IunYHbIX 5
sTanax ux GopMHpOBaHMs, ONUCAHHE [IKAJT OLECHUBAHUS

3 TunoBble KOHTPOJbHBIE 33JaHUs WM WHBIE MaTepHalibl, HEOOXOAUMBIC IS
OLICHKM 3HAaHUW, YMEHUN, HaABBIKOB M (WJIM) OMNbITa JESITEIbHOCTH, 7
XapaKTePU3YIOIIUX 3TaIlbl (POPMHUPOBAHKS KOMIIETECHITUI B MIPOIIECCE OCBOCHUS
00pa3oBaTeNbHON MPOrpaMMBbl

4 Meroanueckue Matepuaibl, ONPEACIISIONINe MPOLeaypbl OLIEHUBAHUS 3HAHUM,
YMEHHH, HaBBIKOB U (WJIM) OMBITA ACSITEIbHOCTH, XapaKTePU3YIOLIUX dTalbl UX 14




1. [lepeyeHb KOMNETEHIIMI C YKA3aHHEM 3TANOB UX (JOPMHUPOBAHUA B MpPolecce OCBOCHUS

B pesyinbraTe u3yyeHHS AMCUUILIMHBI

onolIi

«IIpukilanHas maremaruka B buorexHonorun»

oOyuaronuecst, B coorBercTBuH ¢ @I'OC BO no Hanpasnenuto nmoaroroBku 19.03.01 buorexnomnorus,

YTBEp)KJIECHHOTO MpuKazoM MuHucrepcTa oopazoBanust u Hayku PO ot 10.08.2021

Ne 736, hopMHpYIOT CieayOIMKUe KOMIICTCHITUH, PEICTaBIeHHbIC B Tabaume 1.
@®opMHUpOBaHUE KOMIETEHIHIT B Mpolecce M3yYeHH sl TUCIUITHHbI
«IIpukiaannas maremaTuka B buorexnosiornm»

Tabmma 1
Kommerenus Nupukaropel DraInsl Bunnr O1ieHO4YHbBIE
Kon HaumeHnoBanue JOCTHKCHUS dbopMupoBaHUS | 3aHATHN JUIS cpeJicTBa I
KOMIICTCHITHI KOMITETEHITNH B | (popmupoBaH OLIEHKU YPOBHS
mporecce us c(hopMUPOBAHHOCTH
ocsoeunda OIIOII | xkommereHnu KOMIIETEHIINU
(cemecTtp) u
1 2 3 4 5 6
OIIK | Cnocoben OIIK-1.2- 2,3 JICKLIUH, YCTHBII OmIpoc,
-1 pemarh 3a1a4u IMpumensier MPAKTUYECKUE | KOHTPOJbHAS paboTa
MpodeCCHOHANBH | MATEMATHUCCKUI 3aHATHS
Ol AeATENBPHOCTU | ammapar
Ha OCHOBE HCCIIEIOBAHUS
HCIOJIB30BaHUS GbyHKINH,
TEOPETUYECKUX U | JJUHEUHOU
MPaKTUIECKUX anreOpsl,
OCHOB muddepeHInaTbH
€CTECTBEHHBIX U | Or0 U
TCXHHUYCCKHUX I/IHTeraIH)HOI‘O
HayK, a TAKXKe HACUYHCIICHUS U
MaTeMaTHUYECKOT | JpyTHe
0 armapara MaTeMaTHIECKHE
METOAbI s
peleHus
CTaH,I[apTHI)IX
3a7a4 B
npodheCCUOHANTBEHO
U IeITEIbHOCTH




IIK-1 | Cnocoben IK-1.2- 2,3 JICKLIUH, YCTHBIH Ompoc,

OCYILIECTBIIATh ITpumensier MpaKTHYECKHe | KOHTPOJbHAs paboTa
TEXHOJIOTHYECKH | METO[bI 3aHATH

U mpolecc B MAaTE€MaTHYECKOI0

paMkax MOJICJINPOBaHUA U

MIPUHATOH B ONITUMM3ALUI

OpraHH3alNN TEXHOJOTHYECKUX

TEXHOJIOTHH IIPOLIECCOB

IIPOU3BOJCTBA IIPOU3BOJCTBA

OMOTEeXHOJIOTHYE | OMOTEXHOJIOTHYEC
CKOM IIPOAYKIUHU | KOM MPOAYKLIMH HA
0a3e CTaHTapTHBIX

MIAKETOB
TPUKJIATHBIX
TPOTPaMM.

[IK-7 | [Ipumensier [K-7.2- 2,3 JIEKIUH, YCTHBIH omnpoc,
METOJIBI [Tpumensier MpaKTHYECKUE | KOHTPOJbHAs paboTa
MaTeMaTHYECKOT | METOBI 3aHATHS
0 00paboTKH U

MOJICIIMPOBAHHS | MIPEJCTABICHUS
Y ONTHMHU3AIMH | Pe3yJIbTaTOB
TEXHOJIOTHYECKU | SKCIICPUMEHTA
X MPOIIECCOB
MPOU3BO/ICTBA
OHOTEXHOJIOTHYE
CKOM IIPOAYKLUU
Ha 0aze
CTaHJAPTHBIX
IMaKETOB
MPUKIIATHBIX
MporpamMm

Komnerennuss OIIK-1 Ttakxe ¢opmupyercs B XOA€ OCBOCHHS IMCHMIIMH. MaTemaTuka
(6a30BBI ypOBEHb), MPUKIAJHAS MaTeMaThKa B OHOTEXHOJIOTHH, TEXHOJIOTMYECKas TMPaKTHKa,
Hay4YHO-MCCleloBaTeNbcKas paboTa ,IpeAUIIIOMHas IPAaKTHUKa,[OJrOTOBKA K MPOLEAYpe 3alUThl U
3aIUTa BBITYCKHOM KBATM(PUKAIIMOHHON pabOTHI.

Komnerenmust IIK-1 Taxke ¢opmupyercss B xone odopmiieHUs AucHMIIMH: Lludpossie
TEXHOJIOTUU 10 OWOTEXHOJIOTUH, TNpPUKIAgHAs MaTeMaTHKa B OWOTEXHOJIOTUH, KOMIIBIOTEPHOE
MOJICIMPOBAaHNE OHMOTEXHOJIOTUYECKUX MPOM3BOJCTB, OCHOBBI KOMIIBIOTEPHOTO IMPOEKTUPOBAHMS
OMOTEXHOJIOTMUECKUX TPOM3BOJACTB, IMOATOTOBKAa K MPOLEAYpe 3allUThl M 3allUTa BBITYCKHON
KBAJTM(PUKAITMOHHON paboTBHI.

Komnerennus IIK-7 takxe Gpopmupyercs B xozae opopmiieHHs] AUCHMIIUH. OCHOBBI HAYUHBIX
UCCIIEIOBaHUM, MpUKIagHas MaTeMaThka B OMOTEXHOJIOTMH, O3HAaKOMHUTEJIbHAsl MPaKTHKa, HAy4YHO-
uccleioBaTenbekas paboTa, NpeIuIIOMHas MPaKTHKa, MOJrOTOBKA K MPOIEAype 3allUThl U 3alluTa
BBIIYCKHON KBaTU(UKALMOHHON pabOTHI.




2. Onucanue mokasareJsieid M KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIM
HA Pa3jIMYHBIX dTanax uxX GopMUPOBaHUSA, ONIUCAHUE LKA OLCHUBAHUS

HepequL OLCHOYHbLIX CPEACTB

Tabmuma 2

Ne HanmenoBanue Kparkas xapakrepuctuka IIpencrasnenue OLEHOYHOTO
I/ | OLIGHOYHOTO CPEJCTBA OLICHOYHOTI'O CPEJCTBA cpeacrea B OM
1 KonrtponbHas pabora | CpeACTBO MPOBEPKU YMEHHH | KOMIUIGKT 33aHUH 110
IIPUMEHSATH I10JIyYEHHBIE BapuaHTaM
3HAHU I peLIeHUs 3a1a4
ONIPEACIIEHHOTO THIIA [0
paszeiy Ui HECKOIbKUM
paszaenam
2 VYerHbI onpoc CPEACTBO KOHTPOJIA, BOIIPOCHI 10 TEMaM
OpPraHU30BAHHOE KaK OIPOC JUACLUIUIUHBIL:
B yCTHOU (opme - IEPEYECHb BOIIPOCOB K
MeJaroruyeckoro paboTHUKA CEMHUHapy
00yyaroluxcs Ha TEMBI, - IIEPEYECHb BOIIPOCOB IS
CBSA3aHHBIE C U3y4YaeMOMn YCTHOI'O OIIpoca
NUCHUILIMHON U
pacCUUTaHHOMN HA BBIACHEHUE
o0bema 3HaHUI
oOyuarolerocs mno
OIIPEACIICHHOMY pa3zeiy,
TeMme, npolsIemMe U T.1.
IIporpamMmMma ouneHMBaHUsI KOHTPOJMPYeMoil Jucuunnebl «Ipukinagnas
MaTeMaTuka B buorexnogorum»
Tabuuma 3
No Kontponupyemsie Kox xonTponupyemoii HanMeHoBaHME
paseinsl KOMITCTEHIINH (WM ee
n/m (TEMBI TUCITUTIITHEI) JacTH) OUCHORHOTO cpelicTha
1 2 3 4
1. | Juueiinas anredpa. IK-1 YcTHBIH Ompoc, KOHTPOJIbHAS padoTa
KoMIuiekcHbIe uucia.
2. | Maremarngeckwii OIlK-1 .
YCTHBII 0Mpoc, KOHTPOJIbHAs paboTa
aHanm3
3. |[punoxenuns [K-7 .
pOH3BOHOH YcTHBI onpoc, KOHTpOJIbHAs paboTa
4. | HeonpeneneHHBIHA OIIK-1
WHTErpall.
OnpeneneHHsli Y CTHBII ONpoc, KOHTPOJIbHAS paboTa
HAHTETpal 51 €ero
TTPUITOKCHUA
5. | Auddepennuansueie IK-1 YcTHBIHN OIpoc, KOHTPOJIbHAS padoTa




Kontponupyemsie Ko xonTponupyemoit
Ne POHPY AL KOHTpOIHPY HaumenoBanue
pazaenst KOMITETeHIINH (FUTH ee
/T OLICHOYHOT'O CPE/ICTBA
(TEMBI TUCITUTIIIIHBI) JacTH)
1 2 3 4
ypaBHEHUS
6. | Teopus BeposTHOCTEH OIIK-1 YCTHBIH OIpoc, KOHTPOJIbHAS paboTa
7. | Cny4aitHble BEeTUYUHBI OIIK-1 YCTHEIHM oTpoc, KOHTpOIbHAs paboTa
8. | Maremarunueckas IK-7
CTATHCTHKA YCeTHBIHM oTpoc, KOHTpOIbHAs paboTa

Onucanne nokasareseil 1 KpUTEePUEB OLEHMBAHUS KOMIIETEHIMI 0 AUCHHILINHE aTeMAaTHKA»
Ha pa3jIMYHbIX 3Tanax ux (OpMUpPOBaHMS,
ONHMCaHNe HIKAJ OLeHUBAHUS

Tabnuia 4
Kon WNHpukaTopsl ITokazarenan ¥ KpUTEpPUN OLICHUBAHMSI PE3YJIBTATOB O0YUEHMSI
KOMIIETEHIIN JOCTUIKECHUSA HUKE MIOPOTOBBIN MPOJIBUHYTHII BBICOKUH
U, TAIlbI KOMIIETEHILINI IIOPOTOBOT'0 YPOBEHb YPOBEHb YPOBEHb
OCBOCHHUS YpOBHS (ynoBneTBopu (xoporo) (oTnHu4HO)
KOMIIETEHIIU (HeymoBieTBOpHU TEJILHO)
" TEJIHHO)
1 2 3 4 3) 6
OIIK-1, OIIK-1.2 HE 3HaeT, Kak BHaeT, KaKk 3HAET, HO C 3HAEeT, KaK
2,3 cemectpsl | pumensier UCIIOIb30BATh MCIIOJIb30BATh npoGenamu, KaK MCIIOJb30BATh
MaTeMaTH4YeCKU OCHOBHBIC 3aKOHbI IOCHOBHBIC 3aKOHBI [MCIIOJIB30BAaTh (OCHOBHBIC 3aKOHbI
# anmapar | CCTECTBCHHOHAYUHBI ECTECTBCHHOHAYY (0CHOBHBIC 3AKOHBI ECTECTBCHHORAYY
X IUCUMIUIMH B HBIX IUCLMIUIMH B [ECTECTBEHHOHAYYH HBIX JUCLUILINH B
HCCIIETOBAHMUS .
. IpOoQeCCHOHATIBHOM  MPO(ECCHOHAIBHO [IX TUCHUIUIMH B [MPO(ECCHOHAIBHO
q)yHKPHHj JEATENBHOCTH, i IeSITeNbHOCTH,  MPO(ECcCHOHANBHOMA e TENBHOCTH,
JIMHCHHON HOPHMEHSTh METOIBI  [IPUMEHSTH IIesITebHOCTH, PUMEHSITD
anreopsl, MaTeMaTHIeCKOr0  METOMbI [IPHMEHSTH METOIBIMETOIbI
Illfl(b(bepeHHHaﬂ aHaJIn3a u MAaTEeMaTH4YECKOr0 [MaT€MAaTUYECKOIO0 [MAaTEMAaTHYECKOTO
BHOTO U | MaTeMaTHYECKOro  [AHAJIM3a U AHATM3a U AHAITH3a 1
UHTErPAILHOrO | (KOMIBIOTEPHOTO) — MATEMaTHYECKOTO [MaTeMaTHYECKOrO MAaTeMaTH4eCKOro
UCUHUCIIEHUS W | MOIEIUPOBaHUS, (KOMITBIOTEPHOT0) |((KOMITBIOTEPHOTO) |[(KOMIIBIOTEPHOTO)
prrﬂe TCOPETUYCCKOro U MOOCINPOBAHUA, MOOCJINPOBAHNA, MOCJIMPOBAHUA,
MaTemaTHuecky | PKCTIEPUMEHTAIBHOT  [T€OPETHYECKOTO M [TEOPETHYECKOTO M [TEOPETHYECKOTO 1
0 HMCCJIEIOBAHUS DKCIIEPUMEHTAIBH PKCIIEPUMEHTAIBHO PKCIICPUMEHTAJIBH
€ METONBI IS
OTO MCCIICIOBAHMUSI 'O MCCIIEMOBAHKS, (OTO MCCIIEIOBAHMS
PeLICHUA HO HE 3HaeT HE [I0ITyCKaeT
CTaHIAPTHBIX ImeTanei, CYILLIECTBEHHBIX
3a1aq B momycKaer HETOYHOCTEH
npoheccuoHab HETOYHOCTH B
HO (bopMyHpOBKaXx,
JIeATeTLHOCTH HapyIiaeT
IIOrMYECKyI0
MOCIIEIOBATENIHHO
ICTh B U3JIOKCHUHN
IPOrPaMMHOTO
Martepuaia




I1K-1

I1K-1.2-
Cnocoben
OCYIIECTBIISTh
TEXHOJIOTHYCC
KHUH IIpoIIeCcC B
pamKax
MIPUHSTON B
OpraHu3aIuu
TEXHOJIOTHH
MIPOU3BOJICTBA
OHMOTEXHOJIOTH
YeCcKoit
MPOTYKIIUH

HE 3HaeT, Kak
WCIIOJB30BaTh
OCHOBHBIE 3aKOHBI
€CTEeCTBCHHOHAYYH
BIX JUCIUTUINH B
podeCCUOHATIEHO
W IesITeNIbHOCTH,
MPUMECHSTh
METO/IBI
MaTeMaTU4YeCKOro
aHanau3a u
MaTeMaTHYECKOTO
(KOMITBIOTEPHOTO)
MOJCIIUPOBAHUS,
TEOPETHIECKOTO H
SKCIIEPUMEHTAIIbH
OT0 UCCIIETOBAHUS

3HAET, KaK
WCTIOJIb30BaTh
OCHOBHEIC
3aKOHBI
€CTEeCTBCHHOHA
YUHBIX
JMCIHUIUIAH B
npoeccuoHan
BHOH
JICATSIILHOCTH,
NPUMEHSITh
METO/IBI
MaTeMaTHYeCK
Oro aHanmM3a u
MaTeMaTHYeCK
oro
(KOMIIBIOTEPHO
ro)
MOJICITUPOBAHH
ﬂ)
TEOPETHYECKOT
ou
IKCTICPUMEHTAI
BHOTO
WCCIICTOBaHUS
HO HE 3HACT
JeTalnei,
JIOITyCKaeT
HETOYHOCTH B
(hopMymHupOBKa
X, HapyIaer
JIOTHYECKYIO
MOCJIeI0BATENh
HOCTb B
U3JI0KCHUH
MPOrPaMMHOTO
Marepuaia

3HAET, HO C
pobeamu,
Kak
UCIIONIb30BaTh
OCHOBHBIE
3aKOHBI
€CTeCTBEHHOHA
YUYHBIX
JVMCIHIUINH B
npogeccuonan
BHOMU
JeATeITbHOCTH,
MIPUMEHSTH
METOJIBI
MaTeMaTHIeCcK
OT0 aHalM3a u
MaTeMaTHYeCcK
oro
(KoMmBIOTEpHO
ro)
MOJIETUPOBAHN
q,
TEOPETHIECKOT
ou
DKCIIEpUMEHTA
BHOTO
UCCIIeIOBaHUs,
HE JIOITyCKaeT
CYIIECTBEHHBIX
HETOYHOCTEU

3HAeT, KaK
UCTIONIb30BaTh
OCHOBHBIE
3aKOHBI
€CTECTBCHHOHA
YUYHBIX
JMCIUILIMH B
npodeccuoHan
BHOMU
JIeSTEIILHOCTH,
NPUMEHSTh
METOJIBI
MaTeMaTHYeCK
Oro aHaIn3a U
MaTeMaTHIeCK
oro
(KOMIIBIOTEPHO
ro)
MOJETHPOBaHU
H’
TEOPETHYECKOT
ou
IKCTIEPUMEHTAT
BHOTO
UCCIICIOBaHUS




[1K-7 [1K-7.2- HE 3HAeT, Kak 3HAaET, KaK
[Ipumenser HCIIOJIb30BaTh HCIIOJIb30BaTh
METOIBI OCHOBHBIC 3aKOHBI | OCHOBHBIC
MaTeMaTuueck | CCTCCTBCHHOHAYYH | 3aKOHBI
oro bIX JMCLHUILUIMH B €CTECTBEHHOHA

Mpo(heCCHOHATIBHO | YUHBIX
MOJEIIUPOBaH | .

W IeATeNbHOCTH, JIUCLHUILINH B
win MPUMECHSTh npoeccuoHan
ONTUMH3ALMH | \reronpr LHOM
TEXHOJIOTHUYEC | pareMaTHYECKOro | AEATENLHOCTH,
KHX aHalu3a u IIPUMEHSITh
IPOLECCOB MaTEeMaTHYECKOr0 | METO/BI
MPOU3BOJICTBA | (KOMIIBFOTEPHOIO) | MAaT€MaTUYECK
OMOTEXHOJIOTH | MOJACIUPOBAHUS, Or'o aHaJIu3a U
YecKOi TEOPETHUYECKOIO U | MaTEMaTHUYECK
NpoyKuuy Ha | PKCTIEPHMEHTAILH | Oro
6aze oro uccienoBaHus | (KOMIBIOTEPHO
CTaHJAPTHBIX ro)

MOJICITUPOBAHH
MMaKETOB i,
HPURJIATHBIX TEOPETUICCKOT
porpaMm oH
IKCTICPUMEHTAI
BHOTO
WCCIICIOBaHUS
HO HE 3HACT
JeTalnei,
JIOITYCKaeT
HETOYHOCTH B
(hopMymHupOBKa
X, HapyIaer
JIOTHYECKYIO
IIOCIICA0BATEIb
HOCTB B
W3JI0KEHUH
MPOrPaMMHOTO
MaTepuaa

3HAET, HO C
pobeamu,
Kak
UCIIONIb30BaTh
OCHOBHBIE
3aKOHBI
€CTeCTBEHHOHA
YUYHBIX
JVMCIHIUINH B
npogeccuonan
BHOMU
JeATeITbHOCTH,
MIPUMEHSTH
METOJIBI
MaTeMaTHIeCcK
OT0 aHalM3a u
MaTeMaTHYeCcK
oro
(KoMmBIOTEpHO
ro)
MOJIETUPOBAHN
ﬂ’
TEOPETHIECKOT
ou
DKCIIEpUMEHTA
BHOTO
UCCIIeIOBaHUs,
HE JIOITyCKaeT
CYIIECTBEHHBIX
HETOYHOCTEU

3HAeT, KaK
UCTIONIb30BaTh
OCHOBHBIE
3aKOHBI
€CTEeCTBCHHOHA
YUYHBIX
JMCIUILIMH B
npodeccuoHan
BHOMU
JIeSTEIILHOCTH,
NPUMEHSTh
METOJIBI
MaTeMaTHYeCK
Oro aHaIn3a U
MaTeMaTHIeCK
oro
(KOMIIBIOTEPHO
ro)
MOJETHPOBaHU
Hﬂ
TEOPETHYECKOT
ou
IKCTIEPUMEHTAT
BHOTO
UCCIICIOBaHUS

3. TunoBbie KOHTPOJIbHBIE 3aJaHUS WIN HHbIE MATEPHAJIbI, HEO0OXOAUMBbIE /115l OLEHKH 3HAHUIA,
YMEHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH,
XapaKTepU3yWIIUX 3Tanbl (POPMHUPOBAHUA KOMIIETCHIUH B MPoLecce 0CBOCHUS

o0pa3oBaTe/IbHON NPOTrPaMMBbI
3.1. BxoaHo# KOHTPOJIb

Ha nepBom 3ansituu no yue6Hou aucnumiune «l[Ipukinannas matemaruka B buorexHomorun»

MPEAYCMOTPEH BXOIHON KOHTPO.
Bonpocbl BXOAHOr0 KOHTPOJIsI

1. Onpenenenue npeaena QyHKIUH.

2. CaoiicTBa npenenoB GyHKIUN.

3. PackpeITue HEONIpENEIEHHOCTEN B IIPE/EIIax.
4. IlepBblii 3aMeUaTENbHbBINA MPEIETT.

5. Bropoii 3aMeyaTenbHbIi pee.

6. Onpeenenre mMpoOru3BOTHOM.




7. llpaBuna nuddepeHmpoBaHusl.

8. Tabnu1ia MpOU3BOIHBIX.

9. HaxoxieHne mpou3BOHOM OT CI0KHOM (hYHKIIUH.

10. UccrnenoBanue GpyHKIIUH HA SKCTPEMYM.

11. UccnenoBanue GyHKIIUU HA BBITYKIIOCTh, BOTHYTOCTb, TOUKHU IEeperuoa.

Pe3y.]'II)TaTI>I TEKYIIETO KOHTPOJIA UCIIOJIB3YIOTCA IIPHU IPOBCACHUN HpOMe)I(YTOqHOﬁ arrecranuu.

3.2 KoHTpoJIbHBIE (CAMOCTOATEIbHbIE) PA0OTHI

Temaruka 3aJaHWii K KOHTPOJBHBIM W CAMOCTOSTEIIBHBIM pa0oTaM YCTaHOBIEHA B
coorBercTBUM ¢ Ilacmoprom ¢oHma omeHouYHBIX cpeacTB (tabmawma 1). Jlanuelii Bug pabor
MPOBOANTCS HA MPAKTUYECKUX 3aHATHSIX. 3aJaHMsl COCTABIICHBI MO TPUAIIATH BAPHAHTHON CHCTEME
(IpuBenCH OJIMH U3 BApUAHTOB).

KonTtposbHnas padora Ne 1
HNuTerpajabHble HCUYMCIEHUS.
HeonpenesienHbliit nHTErpaJd. OnpeaeeHHbIH HHTEIPAJ M €ro NPHUJI0KeHU S
1. HaiiTu HeomnpeieJIeHHbIE HHTETPAJIBI:

1)I X1<2+3 )J- 5X+8

X* +2X+5
5) jes'" *sin2xdx ; 6) Iarcth_dx 7).[

dx; 3) J.(2x+1)sm3xdx 4) _[X+20 dx;

dX 8) J.l+\/?

2. BLI‘H/ICJ'II/ITL OHpCI[eJ'IeHHLIe HHTCTpaJibl:

1) Ixe “In?x 1+\/_

3. BBI4HCIUTS IIOmMAb (UTyPHI, OTPAHUYEHHON KPUBBIME y = 2x% —X — 2; y = -x? + x — 1.

4. BpluncauTh IUIomaab QUrypbl, OrpaHUYEHHOW KPUBBIMHU, 33/IaHHBIMH B MOJISIPHBIX KOOpJMHATaXx.
T
r=8(l-cos¢p), p=0, go:E.

5. Haiitu aimuny ayru kpuBoit Yy =1+ Sin X <x<

Nla

-
"3

6. Haiiftu oObem Tena, oOpa3oBaHHOIO BpalleHHEM BOKpPYr ocu OX (Uryphl, pacHojOXEeHHOH B
TIepBOM KBaJ[paHTE M OTPaHMUEHHOH Mapabomnoil y = x2, mpaMoii y = -X + 2 u ocbio OX.

7. Beranciaure 06beM KoHyca BbicoToi H 1 paguycom ocHoBanus R.

dx
8. BpiunciauTh HeCOOCTBEHHBIM WMHTErpall WM YCTAHOBUTH €r0 PacXoJuMocTh 1) _[— 2)

X°+4x+13

~+00

I xe ™ dx

0
Kontpoabnas padora Ne 2
JAuddepenunaibubie ypaBHEeHUS
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1. Peminth nuddepenmansHoe ypaBHEHUE:

1) x-y+y=0; 2) (2x+1y'=4x+2y; 3) (x+xy2)dx+(y+x2y)dy=0; 4) xy':IL;
nx

5) 2xy'-y=3x*,x#0; 6) y+y=cosx; 7) y+2xy=2xe”; 8) @L+x*)y+l+y?=0;
9) 2ydx +(y>—6x)dy =0; 10) y“tgx—y=2.

2. HaliguTe 4acTHOE pelieHue JMHEHHOTO OJHOPOIHOTO Mu(d(EepeHIMaTLHOTO YPaBHEHUS BTOPOTO
MOpsiIKa ¢ TOCTOSHHBIMU K03 hUimeHTamus:

1) y"+9y=0, y(7)=0, y'(7) =1

2) y'—=7y'+12y =0, y(0)=2, y'(0)=-2

3) y"+9y'=0, y(0)=1, y'(0)=-3

4) y"-3y'+2y=0, y(0)=0, y'(0)=1

5) y'=5y'+6y=0, y(0)=5, y'(0)=0

6) y"'—2y'+5y=0, y(0)=-1, y'(0)=0

7) y'=7y'+10y =0, y(0)=2, y'(0)=-1

8) y"+2y +10y =0, y[gjzo, y’(%jzl

9) y"-6y'+9y=0, y(0)=1, y'(0)=0
10) y"+8y'+7y=0, y(0)=2, y'(0)=1

3. Pemuth muddepennmansHoe ypaBHEHHUE:

1) y'=x2-2x; 2) y'+sin2x=vx; 3) y'+ 1=9(x+1) ; 4) y"-2y'ctgx=sin’x; 5)
X+

(y=1)y"=2(y')?;6) y"+50sinycos’y=0

3.2 Bonpockl YCTHOTO Onpoca

1. Tlonsatue o uucioBoM psje. CXOOUMOCTh M PACXOAMMOCTh yucioBoro psjaa. Cymma psaa.

HeoOxonumeie ycioBusi cxogumocTu. CBOMCTBa CXOIALIMXCS YHCIOBBIX PSAIOB.

JlocTaTouHble TNPU3HAKM CXOJUMOCTH: TEOpEeMbl CpaBHeHHs, mpu3Hak [lamamOepa,

pagukanbHbIM npu3Hak Komm, nHTErpansHbeil npusHak Komm.

[Tpusnak JleiGHuna cxoaumoctu psaga. OneHka octaTka psja.

AOCOIIOTHAS M YCIOBHAs CXOJUMOCTb.

Crenennsble psibl Teopembl AGens. MHTepBai U paguyc CXOIUMOCTH.

HenpepriBHOCTE CcyMMBbI cTeneHHOTo panga. duddepeHurpyeMocTs U HHTETPUPYEMOCTh

CYMMBI psifia U CTEIICHHBIX PSAIOB.

7. Teopema 0 €IMHCTBEHHOCTH pPa3JIOKUMOCTH (QYHKIMH B CTENeHHON pan. CxoIuMocTb
CTEIIEHHOTO psija.

8. Tlpumepsl pa3ioXeHUs B CTETIEHHOHN PsiJl HEKOTOPBIX (YHKINN, OWHOMHUAITEHBINA PSII.

9. MopenupoBanue nopeaeHus GyHKIHMHA, TpUMEHss 3HaHUS O (YHKLIMOHAIBHBIX PsiJiaxX.

10. O6mwme cBeneHus o auddepeHuanbHbBIX ypaBHeHHsIX. OCHOBHBIC ONpEICIICHUS. 3aayH,
MPUBOASIINE K TU(PPepeHIINaTbHBIM YPAaBHEHHUSIM.

11. lloctanoBka 3anaun Komm ans ypaBHeHMs IepBOro mopsiaka. Teopema O CyIIeCTBOBAaHUHU U
€IMHCTBEHHOCTH 3a1auu Komn.

N

o0k W
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12.

13.

14.

15.
16.

17.

1.

OcCHOBHBIE BHJBl YPAaBHEHUW MEPBOrO0 MOpsAJKa: YpPaBHEHUE C PA3ACISIIOLUMUCS
MEPEeMEHHBIMH; OAHOPOJHBIC AU(depeHIInaTbHbIC YPAaBHEHHUS TIEPBOTO MOPSAKA.

Jluneiinbie auddepeHnmanbHble YpaBHEHHS TIEPBOTO TOpsiaka. YpaBHeHue beprysmmm, ero
CBEJICHUE K IMHEHHOMY YPaBHEHHUIO.

Juddepenunanbible ypaBHeHHs BbIciux nopsakoB. 3amaua Kommu. [loHsiTHEe 0 KpaeBbIx
3amauvax. Teopema O CyIIECTBOBAaHMHU M €AMHCTBEHHOCTH pelieHus 3aaaun Ko, YpaBHeHus
BTOPOT0 MOpsJKA.

Meto1 OHMKEHUS TOPSAAKA.

Jluneitnole onHOpoaHble AuQdepeHnaIbHble ypaBHeHHUS BToporo mopsaka. CBoiicTBa
peumieHuil ypaBHeHus. DyHnamMeHTandbHblE CUCTEMbl pelleHus. JIuHelHble HEOJHOPOIHBIE
ypaBHEHUsI BTOPOro nopsigka. Teopema o CTpyKType OOIIEero peiieHus.

[Toctpoenue Moneneil, UCMoNb3ysl UHTErpalibHOE U U hepeHIIaTEHOE UCUUCICHUS.

3.3 Bonpochl py0e:kHBIX KOHTPOJIeH

Bonpocskl pyoe:kHoro koutpoJisi Nel
Omnpenenenne QYHKIUN HECKOJIBKUX TIEPEMEHHBIX, 00JIACTh €€ 3aJaHusl.

ITonsiTue npeacia CI)YHKI_II/II/I HCCKOJIbKUX IICPEMCHHBIX, IIOBTOPHLIC ITPCACIIbI.

2.

HenpepeiBHOCTh. YacTHBle mpou3BOAHBIE (QYHKIUH. ['€OMETpHYECKHMH CMBICT YacCTHBIX

IIPpOU3BOAHBIX.

3.

o oA

[Monueiit muddepenunan u momHoe npupamenue QyHkuuu. [lomHbni muddepeHnran u ero
CBSI3b C YACTHBIMM IPOM3BOAHBIMH, TIPUMEHEHUE B MNPHUOIMIKEHHBIX BBIUYMCICHUSIX.
JlocTaTouHbIe YCIOBHS CYIIECTBOBAHUS MOJHOTO AuddepeHnuana. YacTHble TPOU3BOIHBIC U
noJiHble U hepeHrabl BEICIIMX TOPSIKOB.

®opmyna Telnopa aist GyHKIUN ABYX EPEMEHHBIX.

ITpousBoHas o HampasiaeHUo. ['paaneHT.

DKcTpeMyM (YHKIMH HECKOJBKUX HE3aBUCHMBIX IepeMeHHBIX. [[oHsATHEe 00 3KCTpeMabHBIX
3Ha4eHUsAX (YHKIMM JIByX IepeMeHHbIX. Heo0XxoauMbele M JOCTaTOYHBIE —YCJIOBUS
CYLIECTBOBAaHMSI SKCTpeMyMa (DYHKLMHU ABYX HE3aBUCUMBIX IIEPEMEHHBIX.

VYcnoBHbll 3kcTpemyM. [loHsATHE 00 yCIOBHOM 3KCTpeMyMe (DYHKIUHU JIBYX HNEPEMEHHBIX.
Meron HeompeneneHHbIX MHOXuTenel Jlarpamxka. HauOonbiiee w1 HauMeHbIllee 3HAYCHUS

GbyHKIHi.
Bomnpocsl py0e:kHOro KOHTpOIst Ne2

1.0Hpe,[[eJ'IGHI/Ie JIBOMHOT'O HHTCrpajia Kak mpeaciia HHTCIPpaJIbHBIX CYMM. CsoiicTBa JIBOMHBIX

MHTErpajioB. Teopema O CyleCTBOBaHUM JIBOWHOTO HMHTETpaia. BelUMCIEHHE NBOWHOIO MHTErpasia
IIyTEM CBEIECHUS K IIOBTOPHOMY.

2. [lepemena mopsiika MHTETPUPOBAHUS B JABOMHBIX MHTErpajax. 3aMeHa NEpPEMEHHBIX B

JIBOMHBIX MHTErpajax. 3aJadya O BBIUMCICHMHM Macchl Tena. [IpuMeHeHMe NBOWHOTO HWHTErpanga K
BBIYMCIIEHHIO TLIOMIAAEH, 00OHEMOB.

N

o0k

Bonpocsl py0eskHoro konTposs Ne3

ITonsitue o uncioBoM psae. CXoOAUMOCTh M PAcXoAUMOCTh 4MciaoBoro psaga. Cymma psaa.
HeoOxonumeie ycrnoBust cxogumocTu. CBOMCTBa CXOIAUINXCS YUCIOBBIX PSAIOB.

JlocTarouHble TpPU3HAKW CXOJMMOCTH: TEOpEeMBbl CpaBHeHMs, mnpus3Hak JlamamOepa,
panukanbHbIM npu3Hak Komm, nHTErpansHbeii npusHak Komm.

[Tpusnak Jlei6Huna cxonumoctH psiaa. OneHka octaTka psjaa.

AOcCoIOTHAS U YCIIOBHAS CXOAMMOCTb.

Crenennsle psiibl Teopembl AGens. IHTepBan U paguyc CXOAUMOCTH.

HenpeprIBHOCTE CyMMBI cTerieHHOTO psfa. uddepeHurpyeMocTs 1 HHTErPUPYEMOCTh CYMMBI
psna U CTENEHHBIX PSOB.
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7. Teopema O EAMHCTBEHHOCTH PAa3JIOKUMOCTH (YHKIIMA B CTEMEeHHOW psana. CXoauMocTh
CTENEHHOTO psija.

[Tpumeps! pa3noKeHHs B CTENIEHHOM PsJT HEKOTOPHIX (QYHKIIUNA, ONHOMHUAIBHBINA PSJI.

9. MopenupoBaHue noBeACHUs GYHKINN, TPUMEHSIS 3HAHHUS O (PYHKIIMOHAIBHBIX psIax.

o

Bonpocsl py0esxknoro kouTpoJisa Ned

1. OO6mwue cBeneHuss o auddepeHIHanbHbIX ypaBHEHUAX. OCHOBHBIE OIpelesIeHus. 3allauu,
NPUBOASIINE K TU(PepeHIINaTbHBIM YPABHECHHSM.

2. TlocranoBka 3amaun Komm miis ypaBHeHHs nepBoro nopsijaka. Teopema o CyLIECTBOBaHMU U
€IMHCTBEHHOCTH 3a1a4yu Komm.

3. OcHOBHBIE BUABI YPaBHEHUH TIEPBOTO MOPSIKA: YpPaBHEHUE C PA3ICIIOLUMUCA
NEPEMEHHBIMM; OJIHOPOHbIE MU depeHIaTbHbIC YPAaBHEHHS [1EPBOIO MOPSIIKA.

4. Jluneitnple nuddepeHnnaNbHbIe ypaBHEHHUS IEPBOTO MHOpsijaka. YpaBHeHHe bepHymim, ero
CBEICHHE K JIMHEHOMY YPABHECHMUIO.

5. Jluddepennnanpapie ypaBHEHHsI BbICIIUX TOpsakoB. 3amada Komm. [loHsTHe O KpaeBbIX

3amaqax. Teopema 0 CylecTBOBaHUHU M €JUHCTBEHHOCTH penieHMs 3anadu Komm. YpaBHeHUs

BTOPOTO MOpPsJIKA.

MeToa noHMKEeHMs TOpsIIKa.

7. JluneitHple omHOpOAHBIE nU(GdepeHIaTbHbIe ypaBHEHUs BTOpOro mopsaka. CBoiicTBa
pewieHnii ypaBHeHus. DyHIaMeHTalIbHBIE CUCTEMBI perieHus. Teopema o CTpyKType oOIIero
pereHust oAHOpoaHOTO A depeHInanbHOTO ypaBHeHU. CBOHCTBA UX PEIICHHN.

8. JluHeilHble HEOJHOPOIHbIE YpAaBHEHMsI BTOpPOro mnopsaka. Teopema o CTpyKType oOIiero
peueHusl.

o

Bonpocs! pyoexnoro kourpoJs Ne 5

1. 3asayi MaTeMaTU4eCKON CTaTUCTUKH.
2. CraTtucTudeckoe pacrpe/ielieHue BHIOOPKH.
3. [Tonuron u rucrorpamma. OMnupudeckas yHKIMs pacipeesICHuUs.
4. Cratuctudeckas OL€HKa IapaMETPOB PACIIPEAEICHUS.
S. I'enepanbHas v BBIOOpOYHAS CPEIHSISL.
6. I'enepanbHas U BBIOOpOYHAs AUCTIEPCHSI.
7.
Bonpocs! pyoexnoro kourposs Ne 6
8. DNEeMEHTHI TEOPUH KOPPEISALUH.
9. OyHKIMOHANbHAS, CTATUCTUYECKAs! U KOPPENSLNOHHAS 3aBUCUMOCTH.
10.  Kosdduuuent koppensuu.
11. Jluaum perpeccun.
12. HHrepBanbHOE OlleHUBaHUE. J|OBEpUTENbHBI HHTEPBAI AJs OLIEHKH MaTeMaTHYeCKOro
OKUJaHUS.
13.  HopmanbHOe  pacmpeleneHue MpU  HM3BECTHOM U HEHU3BECTHOM  CpEIHEM
KBaJIpaTHUECKOM OTKJIOHEHHUH.
14. CrartucTuyecKkue TurnoTe3bl.
15.  Craructuyeckue KpUTEpUU MPOBEPKU TUIIOTES.

16.  Kpurepuii [Tupcona.
3.4. Bompocsl AJ151 cCaMOCTOSITEJILHOTO H3yYeHHI.

1 .O6bikHOBeHHbIE U depeHIaTbHble YpaBHEHNS BTOPOTO MOPSIKA.
2. MeTo NOHMKEHUS TIOPsAKa.
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3. Teopema o CTpyKType OOIIETO penieHus OJHOPOIHOTO auddepeHITnaTbHOTO YpaBHEHUS
BTOPOTO TIOPSIAKA.

4. CX0auMOCTh M paCXOJUMOCTh YHUCIIOBOTO psija.

5. AOcCoJIIOTHAs! ¥ YCIIOBHASL CXOJIUMOCTb.

6. OyHKIIMOHAJIBHBIC PSJIBI.

7. DTanbl MATEMATHYECKOTO MOJICTTHPOBAHHUS.

8. Bunpl MaTeMaTHUECKUX MOJEIIEH.

9. IlpunoxxeHus MaTEMAaTUYECKOTO aHATN3a B TOCTPOCHUN MAaTEMATHUECKUX MOJICIICH.

3.5 IIpome:kyToUuHAasi aTTecTALMS

[TpomMexxyTouHast aTTECTAIMS CIYKUT OIEHKON pabOThI 00YJaroIIerocsi B TCYSHUE BCETO CPOKa
oOydeHHss W TMPHU3BaHA BBIIBUTH YPOBEHb, IPOYHOCTH M CHUCTEMATHYHOCTH IIOJYYEHHBIX MM
TEOPETUYECKUX W TIPAKTHUYECKUX 3HAHWUH, MPHOOPETEHUS HABBIKOB CaMOCTOSTEIBHON paboTHI,
Pa3BHUTHS TBOPYECKOTO MBIIUICHUS, YMEHUE CUHTE3UPOBAThH MOJyYCHHBIC 3HAHUS W NPUMEHSATh UX B
pEIIeHNY TPAKTHYECKUX 3a/1a4.

DK3aMEHAIlMOHHBI OWJIET TOMHMMO TEOPETHYECKHX BOIPOCOB BKIIOYAET KApPTOUKY C
MIPAKTUICCKUMH 33/IaHUSIMU TI0 OCHOBHBIM TeMaM JTUCITUTUIAHBI.

KontponbHble TpeOOBaHMsS U 3aJaHHS COOTBETCTBYIOT TpPeOyeMOMY YPOBHIO YCBOCHUS
JTUCIUILTAHBI U OTPAXKAIOT €€ OCHOBHOE COJICP KAHHE.

s monmy4yeHus dSK3aMeHa oOydarommicsi 00s3aH BBIMOJIHUTh BCE CAMOCTOSTEIbHBIC PaOOTHI,
HamucaTh KOHTPOJBbHBIC pa0OThI, POUTH COOECEOBAHKE 11O BHITIOJTHCHHBIM THIIOBBIM pacueTaM, T.¢
oOyuaromuics:

3HAaeT: KaK WCIOJb30BaTh OCHOBHBIC 33aKOHBI €CTECTBEHHOHAYYHBIX JIUCIUIUIMH B
po(ecCHOHAIBHOM ~ JIEATCIIBHOCTH, HPUMEHATh  METOJIbl ~ MaTeMaTHYeCKOro  aHajiuM3a u
MaTEMaTHYECKOTO (KOMITBIOTEPHOTO) MOJCIMPOBAHUS, TEOPETUYECKOTO W AIKCIEPHUMEHTAIHHOTO
WCCIIC/IOBAHMSI; KaK BBIIBUTh €CTCCTBEHHOHAYYHYIO CYIIHOCTh NpOOJEeM, BO3HUKAIONIMX B XOJE
po(heCCHOHATLHOW  JEATCIIBHOCTH, TPHUBJICYh WX JUIS PEHICHHS COOTBETCTBYIOIIHUN (DU3HKO-
MaTeMaTHYECKH aIlapar;

yMeeT:  WCIOJb30BaTh  OCHOBHBIE  3aKOHBI ~ €CTCCTBCHHOHAyYHBIX  JUCIUIUINH B
npodeccCHOHANBHOM ~ JEATENbHOCTH, MPUMEHSITh  METOJIbl ~ MaTeMaTH4YeCKOro  aHaiuW3a U
MaTEeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJCIUPOBAHUS, TEOPETUYECKOTO W AIKCIEPHUMEHTAIHHOTO
UCCIIETOBAHMs, BBIIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOJeM, BO3HHKAIOIIUX B XOJe
po(eCCHOHATLHOW  JEATSIIBHOCTH, TPHBJICYh WX JUIS PEHICHHWS COOTBETCTBYIOMIMHA (DHU3HMKO-
MaTeMaTHYeCKU ammapar;

BJIaJieeT: HABBIKAMHU UCIOJH30BaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCIUIUIHH B
npodeccHOHANBHOM ~ JEATENbHOCTH, NPUMEHATh  METOJAbl ~ MaTeMaTHYeCKOro  aHalm3a |
MaTEeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJCIIMPOBAHUS, TEOPETUYECKOTO W DIKCIEPHUMEHTAIHHOTO
WCCIIEIOBaHMS, HABBIKAMHU BBISBIISITH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BO3HHUKAIOIIMX B
X0JIe TPOPECCHOHATBHON JEATeILHOCTH, TMPHUBJICYh WX JUISI PEIICHUS COOTBETCTBYIOIINN (DHU3HKO-
MaTeMaTHYeCKUii anmapar.

Bonpocsl, BBIHOCHMBbIE HA 3K3aMeH
Komnnekcusie uncia. OnpeneneHue.
KommiekcHsbie uncna. JleiicTBre ¢ HUMU B anreOpandeckoit popme.
Kommnekcusie uncia. X reomerpuyeckas UHTEpIpeTaIus.
Kommuiekcusie uncna. Tpuronomerpuueckas hopma.
KomnekcHeie uncna. [[elcTBUS CKOMIIEKCHBIMHA YHUCIAMH B TPUTOHOMETPUYECKOU
dopme.
Marematnueckuit ananu3. OnpeneneHne HeonpeIeIEHHOT0 HHTerpaia U €ro CBOMCTBA.
WuTerpanbHble ncuucienus. Tabmuia uHTerpaios.
8. HHrerpanbHble WCUYUCICHHS. MeETOA 3aMeHbl TICPEMEHHOW B HEONPEICIICHHOM
WHTErpa’e.

arLONOE

~No
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1.

9.

10.
11.
12.

13.

14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

WNHurerpanbHble ncuucieHus. VHTErpupoBaHME MO YacTAM I HEOINPEAECICHHOIrO
MHTETpasa.

Nurterpanbubie ucuncienus. OnpenesieHue onpeiesIeHHOr0 HHTerpaia U €ro CBOMCTBA.
NHurterpanbHbie HcunciieHUs. MeTO1 3aMEHBI IEPEMEHHON B ONIPEICIICHHOM UHTErpaJie.
WNHurerpanbHble ucuyucieHus. VHTerpupoBaHue IO YACTSIM I ONPEACICHHOIrO
UHTErpaja.

WNurerpanbuble ucuncneHusd. HaxoxxaeHue miomaneid nNpu NOMOIIM ONpPEAEIICHHBIX
WUHTETPAJIOB.

Wnterpanbubie ucuucineHus. HaxoxxneHue oOBEMOB HpH MOMOIIM OMNPEAeSIEHHBIX
MHTErPAJIOB.

Juddepennnanbapie ypaBHEHHS IEPBOTO MOPSIKA.

Juddepennnanbabie ypaBHEHUS C pa3IesIONIMMUCS IEPEMEHHBIMU.

Onnoponusie nuddepeHnnanbabie ypaBHEHUS TIEPBOTO MOPSAKA.

Jluneitnbie nuddepenuanbHbIe ypaBHEHUSI IEPBOTO MOPSIIKA.

Juddepennnanbapie ypaBHEHHsI BTOPOTO MOPSAKA.

Juddepennunansapie ypaBHEHUS BTOPOTo Mopsiaka. MeTo1 HOHMKEHUS MOPsIIKa.
XapakTepuCcTUYeCKUe ypaBHEHUS s TUGGEpeHINaNTHBIX ypPaBHEHUH BTOPOTO
MOpJIKA., UX PEILICHHUE.

Onnoponnsie nuddepeHnnanbHbIe ypaBHEHHS BTOPOTO MOPSAKA.

Jluneitnbie nuddepeHuanbHbe ypaBHEHHsI BTOPOTO MOPSIKA.

Teopus BepositHocTelt. COOBITUS U IEUCTBUS C HUMH.

OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEM.

TeopeMa 0 IIOJIHOM BEPOSITHOCTH.

Teopema baiieca.

®opmyna bepnyim.

Teopewma Jlarmaca.

JluckpeTHble ciyyaiiHble BETUYHUHBI.

HenpepbiBHBIE CiyyaliHbIE BEJIMYUHBI.

HopmanbHblii 3aK0H pacrpeeneHus CIly4aiHbIX BEJIUYHH.

Maremarnueckas cTaTUCTHKA. BapuanmoHHbIE pABI.

Kpurepuit CtprosieHTa.

Cl/lTyalII/IOHHLIe 3agavum

CkopocTh NpSIMOJIMHENHOTO ABM>KEHUS TeJa BbIpaxaetcs (popmyson

v = 2t + 3t? (wm/c). HaiiT myTh, IpOHiIeHHBII TEIOM 3a 5 CEKyHJ OT Hadyana JIBHKEHHS.

2.

CKOpOCTb MPSIMOJIMHENHOTO IBUKEHHUS Tella BeIpaxkaeTcs: GopMysoi

v =2t + 3t? (m/c). Haiitu myTh, ipoiiieHHbIi TenoM 3a | MUHYTY OT Havaja JBHKEHH.

3.

CKOpOCTb MPSIMOJIMHENHOTO IBUKEHHUS Tella BeIpaxkaeTcs: GopMysoi

v = 2t + 3t? (m/c). Haiftu myTh, MpOUIEHHBIN TEIOM 3a 25 CeKyHJ OT Hauajia JBUKEHHUS.

4.

CkopocTh MPSIMOJIMHENHOTO ABM>KEHHUS Tea BhIpaykaeTcst popMyioi

Vv = 2t + 3t? (m/c). HaiiT myTh, IpOiiIeHHBIH TeToM 3a 45 CeKyHJI OT Hadana JIBHKEHHS.

5.

CKOpOCTb MPSIMOJIMHEHHOTO IBUKEHHUS Tella BeIpaxkaeTcs: GopMysoi

v = 2t + 3t? (wm/c). Haifti myTh, IpoiiIeHHBII TEJIOM 32 5 MUHYT OT Hayasa JABUKEHHS.

6. Haiinute ko3 puIeHT HAKIOHA KacaTeIbHOM, IPOBEIEHHOHN K TpaduKy PyHKIINU
y = e*—X — 1 B ero Touke ¢ abcrpccoit Xo = 0.

7.

Haiigure koa¢ddunmeHT HaKIOHA KacaTelbHO, IPOBEIEHHON K rpaduky QyHKIUN

Yy =sin X + COS X B €ro Touke ¢ abCIHCCo Xo = 11/2.

8.

Haiinure ko3¢ duimeHT HakJIoHa KacaTeIbHOU, MPOBEACHHON K rpaduky QyHKINH

y=Inx+ x3/3 B ero Touke ¢ abcuuccoit Xo = 2.

9.

Haiigure yriooBoit koapduiueHT KacareiabHOU, MPOBEACHHOMN K TpaduKy QyHKIMH

y = 3x3- 2x +1 B ero TouKe ¢ abcrmccoit Xo = 1.
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10.  HaiiguTe yrioBoi ko3 GUIIMEHT KacaTelbHOW, TPOBEICHHON K rpaduKy HyHKIIHH
y = 7x3- 21x +18 B ero Touke ¢ abeuuccoit Xo = 1.

11. BeposiTHOCTh M3rOTOBJICHUSI CTAHAAPTHOM JeTalu Ha JaHHOM cTaHke paBHa 0,9. Haiitu
BEPOATHOCTH, 4TO U3 B3AThIX Hayraa 300 neranei 250 okaxyTcsi CTaHIapTHBIMH.

12. beuto nocaxeno 400 nepeBbeB. HaliTu BEpOSITHOCTH TOrO, YTO YHMCIO MPHUKUBLIMXCS
nepeBbeB cocTaBUT OT 360 no 375, ecnu BEpOSTHOCTh NPHKUBAHUSL OTAEJIBHOTO JEpeBa COCTABIISIET
0,9.

13. Ha HekoTopoMm yuacTke noBpexaeHsl rpajgoM 20% pacrenuii. KakoBa BEposSTHOCTB, UTO U3
100 pacTenuii okaxyrcs: MOBpEeXAEHHBIMU OT 15 10 25 pacTeHuit?

14. Iltunedadbpuka nocrapnser B Marazul 90% sui nepBoil kareropuu. HaliTu BeposiTHOCTD
Toro, uto B nmaptuu 10000 su1y uncio su nepBoit kateropuu Oyaet He meHee 8900.

15. Bcexoxectp ceMsaH naHHOM maptud paBHa 90%. Haiitu BeposTtHOCTH TOro, uto u3 100
MOCESTHHBIX B30OUAET 95 cemsiH.

16. Cemena mmenuns! comepxar 0,2% copuskoB. Haiitu BepositTHOCTh TOro, yro u3 1000
cemsiH Oyziet 3 ceMeHU COPHSKOB.

17. OxorHuk, umeromuii 4 maTpoHa, CTpenseT B LEedb OO0 MEPBOro MOMAJaHUs WU MOKa He
M3pacXoayeT MarpoHbl. BeposTHOCTH momagaHusi B 1enb npu Kaxaom Beictpene 0,25. CoctaBUTh
3aKOH pachpeieNeHus CiydailHOM BEMUYHHBI X — YHCIIa U3PACX0/I0BAaHHBIX MATPOHOB.

18. Monera Opomiena tpu paza. CirydaiiHast BeTM4MHa X — YMCIIO NosBIeHHs repoa. Hamucartp
3aKOH pachpeeNieHus: U MOCTPOUTh MHOTOYTOJIbHUK PaCIpeeIeHUs CIIydailHONH BeTMUUHBI X.

19. CocraBuTh 3aKOH pacIpeIeCHHs TOMagaHus B IEJIb IPH YETBIPEX BBICTPENaX, €CIIU
BEPOATHOCTH MOMAJAaHUs IPH OAHOM BeicTpene 0,25.

20. JlBa cTpenka AeNaiOT MO OJHOMY BBICTpPEIY B MHUIIEHb. BeposSTHOCTH momajgaHus B Hee
nepBbIM cTpenkoM paBHa 0,5, BTopbiM — 0,4. CocTaBUTh 3aKOH YKCiIa NONAalaHU B MUILIEHbD.

21. BeposiTHOCTB TOTO, UTO B OMOIMOTEKE HEOOX0uMas CTYACHTY KHUTa cBOOOHa, paBHa 0,3.
CocTaBUTh 3aKOH pachpeaeneHusl 4ucia OMOTMOTEK, KOTOpble TMOCETUT CTYIEHT, €CU B TOpoje
YeThIpe OMOITMOTEKH.

22. Ha 60 copToucHbITaTeNbHBIX yYacTKax OMpeeNieHa CleAylollas ypOoKalHOCTb SpPOBOU
MIIEHUIbI, 11/Ta. [IpoBecTr cratucTrueckyro 00paboTKy JaHHBIX.

23,9; 18,4, 23,1; 16,3; 21,8; 17,6; 17,7; 19,4, 19,1; 18,3; 23,1, 21,7; 18,0; 19,2; 19,5; 19,2;
18,2; 20,2; 25,1; 19,6; 24,2; 22,5; 23,2; 16,4; 21,9; 21,7; 19,6; 19,8; 20,5; 20,7; 21,2; 25,0; 21,6; 21,2;
20,1; 20,9; 20,6; 18,1; 19,5; 20,1; 25,0; 21,6; 20,5; 20,4; 20,6; 21,3; 25,1; 21,7; 21,3; 20,2; 22,9; 23,4,
22,1; 17,3; 20,8; 22,6; 19,5; 21,4; 19,6; 22,3.

23. Cpennemecsunas 3apriaTta 100 paOOTHHKOB XO3sIICTBa 32 UCTEKIIUN IO/, THIC. PYO.
[IpoBecTu cTaTUCTHYECKYIO 00pAOOTKY JTAaHHBIX. :

3,2; 3,1, 2,3; 3,4; 3,0; 3,6; 2,8; 3,5; 2,1, 1,9; 2,2; 3,1; 3,4; 2,6; 2,9; 3,6; 2,6; 3,3; 3,5; 3,0; 2,7;
1,8;2,0; 2,2; 2,6; 2,5; 4,2, 2,9; 1,8; 2,4, 3,9; 1,8; 1,9; 3,4, 4,0; 3,7; 2,9; 2,4, 2,5, 2,8; 4,0; 2,0; 3,4; 1,7;
3,3;3,1; 25, 2,9; 2,7; 2,6; 2,6; 3,1; 3,2; 3,8; 2,9; 4,3; 3,9; 2,8; 2,8; 2,1, 2,6; 4,1, 2,9; 2,8; 2,7; 3,0; 3,1,
2,4, 28;33;,1,7;33; 3,4, 3,9; 31, 3,4; 3,3; 3,1, 3,3; 3,2; 2,7, 2,3; 2,9; 3,2; 3,1, 2,3; 3,0; 3,4; 3,6; 2,8;
34,26, 29; 2,6; 3,3;3,7;3,5;3,0; 1,7, 1,8

4. Meroanyeckue MaTepuaJibl, ONpe/e/isiloliue Mpoue1ypbl OeHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeSITEJIHOCTH,
XapaKkTepu3yIMX 3Tanbl (opMUpOBaHHUA KOMIIETEHIUM

4.1 Ilpouenypsl OLleCHUBAHHUS 3HAHUI, YMEHUH, HABBIKOB
U (MJ1H) ONBITA AeATeIbHOCTH
KonTponbs pe3ynpratoB 00y4deHHss OOydYarolIuxcsi, OSTalioB W YpPOBHS (OPMHPOBAHUS
KOMIIETEHIIUM 10 JAUCHUIUIMHE «MaTeMaThKa» OCYILIECTBISETCS 4Yepe3 IPOBEIEHUE BXOIHOIO,
TEKYIIET0, BHIXOTHOIO KOHTPOJIEH 1 KOHTPOJISt CAaMOCTOSTENILHOM paboThI
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@DopMBI TEKYIIEr0 ¥ MUTOTOBOTO KOHTPOJSI M ()OHIBI KOHTPOJIGHBIX 3aJaHUN U TEKYIIETro
KOHTpOJISl pa3pabareiBaioTcss Kadeapoil mcxonas u3 crnenu(pUuKH IUCHUIUIMHBI, U YTBEPXKIAIOTCS Ha
3acelaHuy KadeIphl.

4.2 Kpurepuu OuleHKH 3HAHUI, YMeHHN I, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH,
XapakTepu3yommX 3Tanbl JopMUPOBAHUS KOMIIETEHIIUH B IIpoLiecce 0CBOEHUs
0o0pa3oBaTe/IbHOW NPOrPaMMbI

OnucaHue IIKaJIbl OICHUBAHHS JOCTH)KCHUS KOMIICTCHIIMH IO JMCIMILIMHE TPHUBEIACHO B
Tadymue 5.

Tabnuua 5
YpoBeHb OTMeTKa 10 MATHOATEHOM CHCTEME Ormcanue
OCBOCHUS (9K3aMeH)
KOMITETCHIIUU
BBICOKHI «OTJMYHO» oOyuaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIC 3aKOHBl €CTECTBEHHOHAY4YHBIX
JIUCIUATUINH B npodecCHOHATbHON
JIEATEIIbHOCTH, MIPUMEHSTh METO/IbI
MaTEMATUYECKOTO aHain3a 51
MaTeMaTU4ECKOro (KOMIIBIOTEPHOTO)
MO/JICIMPOBAHUS, TEOPETUUECKOTO u

SKCIICPUMCHTAJILHOI'O HMCCJICIOBAHUS,; KaK
BbIIBUTH CCTCCTBCHHOHAYYHYIO CYIIHOCTb

npo0Jem, BO3HHUKAIOIIHUX B X0J1e
npodeccuoHanbHOM JIeATEeTbHOCTH,
MPUBJICYb ux TUTSt pereHus
COOTBETCTBYIOIINI buzuko-
MaTeMaTUYECKUW anmnapar

6a30BbiIii «XOPOLIIO» 3HaeT, HO C MpoOenaMu, Kak UCHOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCLUTUINH B npodeccuoHaNbHOM
NeSTeTLHOCTH, MPUMEHSTH METO/IbI
MaTeMaTU4YeCcKOoro aHanu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIETUPOBAHUS, TEOPETUYECKOTO u

OKCIICPUMCHTAJIBHOT'O  MCCJICAOBAHUA, HE
AOIMYCKACT CYHICCTBCHHBIX HETOYHOCTEM ,

Kak BEBISIBUTH €CTECTBCHHOHAYYHYIO
CYITHOCTh TPOOJIeM, BOSHUKAIOIIUX B XOJE
npodecCuoHaATBHON JeSATeTLHOCTH,
MIPUBJICYD 170 TUIS pelieHus
COOTBETCTBYIOIINI ¢buzuko-
MaTeMaTHYeCKHI amnmapar

MOPOrOBBIi «yIOBIETBOPUTEILHOY oOydJaronuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUTIIINH B npodeccuoHaIbHOM
NeSITeNIbHOCTH, MPUMEHSATh METO/TBI
MaTEeMaTHIeCKOTO aHamn3a u
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YposeHs OTMeTKa 10 NATHOATEHON CUCTEME Onucanue
OCBOEHUS (9x3amMeH)
KOMIIETEHIINN

MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO)
MOJICJTUPOBAHUS, TEOPETHYECKOTO u
SKCHEPUMEHTAIBHOTO HCCJIEOBaHUS, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH
npobiem, BO3HUKAIOIUX B xoJe
npodeccuoHaTbHON JeATEeTLHOCTH,
MIPUBJICYD 1704 TUTST pelieHus
COOTBETCTBYIOIIHI buzuKo-
MaTeMaTUYeCKUil anmapar HO HE 3HaeT
JeTaneil,  JIONmyCKaeT  HETOYHOCTH B
(hopMyIIMpOBKaX, HApPYIIAET JIOTHYECKYIO
MOCJICIOBATEILHOCTh B U3JI0KCHUH
IPOrpaMMHOTO MaTepHraia

- «HEYJIOBJICTBOPUTEIHHO oOyuaromuiicss He 3HAeT, KaK MCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCUUTIINH B npodeccuoHanbHOM
NeSTeTbHOCTH, MIPUMEHSTh METO/IbI
MaTeMaTU4eCcKoro aHanu3a u
MaTeMaTU4ECKOro (KOMIIBIOTEPHOTO)
MOJIEJIUPOBAHUS, TEOPETUYECKOTO u
SKCIEPUMEHTAILHOTO HUCCJICIOBAHMS, KakK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb
npobiiem, BO3HUKAIOIIUX B xoje
npodecCuoHaIbHOM JIeSATEIbHOCTH,
PUBJICYD ux TUTSt perieHus
COOTBETCTBYIOIINI ¢buzuko-
MaTeMaTUYECKU anmnapar

4.2.1. Kpurepum oLleHKH YCTHOI'O OTBeTa NPU MPOMEKYTOUYHOM aTTecTalNu

[Tpu oTBeTe Ha BONPOC 00YUAIONIUIICS JEMOHCTPUPYET:

3HAHHUA. KaK MCIOJIb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JMCLUUIUIMH B
npopeCCUOHATLHON  JEATEIbHOCTH, TMPUMEHSTh  METOAbl ~ MaTeMaTHYecKoro  aHajau3a u
MaTeMaTHYeCcKoro (KOMMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO0 U AKCIEPUMEHTaJIbHOIO
UCCIIEIOBaHMsl; KaK BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpoOjeM, BO3HUKAIOINIMX B XOJe
npodeccuoHabHOM  eATENbHOCTH, NpPHUBJIEYb HX JUIS PEHIeHHs COOTBETCTBYIOLIMHM (pusmko-
MaTeMaTUYECKHUH ammapar;

YMEHHsI: HCIOJIb30BaThb OCHOBHBIE  3aKOHBbl  €CTECTBEHHOHAy4YHBIX JHUCLUUIUIMH B
npopeCCUOHATLHON  JESATEIbHOCTH, NPUMEHATh  METOJAbl ~ MAaTeMaTHMYeCKOro  aHaiu3a |
MaTeMaTHYeCcKOro (KOMIBIOTEPHOTO) MOIEIUPOBAHUS, TEOPETHUYECKOIO0 U HKCIEPUMEHTAIHLHOTO
UCCIIC/IOBAHMsI;, BBIIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh NpoOJeM, BO3HUKAIOUIMX B XOJI€
npodeccuoHaNbHOM  NeATENbHOCTH, NpPHUBJIEYb WX JUISl PEHIeHUS COOTBETCTBYIOIIMN (hU3HKO-
MaTeMaTUYECKHUH ammapar;

BJIa/IeHH Sl . HAaBBIKAMU MCIIOJIb30BaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX JUCLMILIUH B
npoeCCUOHATBHON  JESATEIbHOCTH, NPUMEHATH  METOJAbl ~ MAaTeMaTHMYeCKOro  aHaiu3a |
MaTEeMaTHYeCKOro (KOMIMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO0 U HKCIEPUMEHTaIbHOIO
MCCIIE/IOBAHMSI;, HABBIKAMH BBIBIISTH €CTECTBEHHOHAYYHYIO CYIIHOCTh HpOOJEM, BO3HUKAIOUIMX B
X0Jle MPOPEeCCUOHANBHON AEATEeIbHOCTH, NMPUBJIEUb UX JUISl PEIIeHHsS COOTBETCTBYIOIIUN (hU3MKO-
MaTeMaTHUYECKUI anmnapar.
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Kpurepum oueHku

YposeHs
OCBOCHUS
KOMITETCHIIUU

OTMeTKa 110 IATHOAIUIBHON
CHUCTEME
(9K3amMen)

Onucanue

BBICOKH I

OTJIMYHO

o0yyaroIuiicss JIEMOHCTPUPYET 3HAHHME Kak
UCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLIUILINH B
npoeCCUOHATBHON ~ JESTEIbHOCTH,  NPUMEHSTH
METO/IbI MaTEMaTHYECKOT O aHaJIn3a u
MaTeMaTH4YECKOTO (KOMIIBIOTEPHOTO)
MOJIEJTMPOBaHUs, TEOPETUYECKOIO U
AKCIIEPUMEHTAJIbHOTO HCCIEAO0BAHUSA; KAaK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYILIHOCTb npobiem,
BO3HHUKAIOIIUX B  XOoA€  HpodeCCHOHATBHOMN
JEATCIIBHOCTH, INPUBJIEYb HUX JUI1  pELICHHUs
COOTBETCTBYIOIINI ($u3nKO-MaTeMaTHIECKUIA
annapar,

0a30BbIii

XO0pOIIo

oOydaromuiicss TEMOHCTPUPYET 3HAHUE MaTepuaia,
HE JIONYCKaeT CYUIECTBEHHbIX HETOYHOCTU B
MCIOJIb30BaHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JVCIUTUIAH B
npoecCHOHANBHOM JEATENbHOCTH, B MPUMEHEHUU
METOJI0B MaTEeMaTHU4eCKOI 0 aHaiusa U
MaTeMaTHYeCKOTO (KOMITBIOTEPHOTO)
MOJIEIUPOBAHUS, TEOPETUUECKOIO U
HKCIIEPUMEHTAJILHOTO HCCIENOBaHMS;, B BBISBICHUU
€CTECTBEHHOHAYYHOU CYLIHOCTHU npobiiem,
BO3HHUKAIOIIUX B  XoAe  HpodecCHOHATBHON
JeSITEIbHOCTH, B TPUBJICYEHUU UX I pPELICHUS
COOTBETCTBYIOIUN ($HU3uKO-MaTeMaTHYECKUNA
anmnapar,

MOPOroOBbHIN

YA0BJE€TBOPUTECJIBHO

06y‘IaIOH_II/II7105I ACMOHCTPUPYCT 3HAHUA  TOJIBKO
OCHOBHOI'0 Marcpuajga, HO HE 3HACT I[GTaﬂeﬁ,
AO0ITyCKaceT HCTOYHOCTHU B (l)OpMy.]'II/IpOBKaX,
HapymacT JOTHUYCCKYIO IOCICAOBATCIBHOCTL B

U3JI0KEHUHU MIPOTrPaMMHOTO Marepuana B
WCIIO0JIb30BaHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCHUTIINH B
MPOPECCHOHAIBHON JIEATEIbHOCTH, B TPUMEHEHUH
METO/I0B MaTeMaTHU4eCKOro aHajam3a u
MaTeMaTU4YECKOro (KOMIIBIOTEPHOTO)
MOJICJIUPOBAHUS, TEOPETHYECKOTO u
AKCIIEPUMEHTAJILHOTO HCCIEAOBAHUS; B BBISIBICHUHU
€CTECTBEHHOHAYUYHOH CYIIHOCTH npobiem,

BO3HUKAIOIIUX B XoJAe  NpodeccCHOHaIbHON
NEeSTebHOCTH, B MPHUBICUEHUH HUX IS PELICHHS

COOTBETCTBYIOLIUN (bU3UKO-MaTEMATHYECKUM
anrapar,

HEY/10BJIETBOPUTEJIbHO 0o0ydJaronuiics JeMOHCTPUPYET HE3HAHUE KaK
HCITOIB30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JICITATIINH B
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npodeCCHOHATPHON  JESITEIbHOCTH,  NPUMEHSTH
METOAbI MaTeMaTH4YCCKOI O aHaJinu3a )41
MaTeMaTU4eCKOTro (KOMIIBIOTEPHOT0)
MOJICTTUPOBAHUS, TEOPETUIECKOTO u
OKCIIEPUMEHTAIBHOTO WCCJICIOBAHUS; KaK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYIIHOCTb npobiem,
BO3ZHHUKAIOIIUX B XO0A€  NPOodEeCCHOHATBHOMN
JACATCIIbHOCTH, IMPUBJICYb ux JJIA peicHusd
COOTBETCTBYIOIIUI (GU3MKO-MaTeMaTHICCKHUIA
amnmapar,

4.2.2. Kpurepuu OlleHKH BbINOJHEHUS] KOHTPOJIbHBIX (CAMOCTOATEIbHBIX) padoT

ITpu BBINOIHEHNH KOHTPOJIbHBIX (CAMOCTOSITENbHBIX) paOOT 00y4YaroLUiics JEMOHCTPUPYET:

3HAHHUA. KaK MCIIOJIb30BaTb OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYUYHBIX JAMCLUIUIMH B
npoeCCUOHATLHON  JEATEIbHOCTH, MPUMEHATh  METOJIbl ~ MAaTeMaTHYecKOro  aHajuu3a u
MaTEeMaTHYeCKOro (KOMIBIOTEPHOIO) MOEIMPOBAHUS, TEOPETUUYECKOIO U AKCIEPUMEHTAIbHOIO
UCCIICIOBaHMsI;, KaK BBIIBUTh €CTECTBEHHOHAYUYHYIO CYIIHOCTh HpoOjeM, BO3ZHUKAIOIIUX B XOJe
npoeCCHOHATBHON  NIEATENbHOCTH, TPUBJICYb WX JJIS PEIICHUS COOTBETCTBYIOIIMK (PH3UKO-
MaTeMaTUYECKUH aIapar;

YMEHHsI: HCIOJIb30BaThb  OCHOBHBIE  3aKOHbl ~ €CTECTBEHHOHAy4YHBIX JHUCLUIUIMH B
npoeCCUOHATLHON  JEATEIbHOCTH, INPUMEHATh  METOJIbl  MAaTeMaTHMYeCKOro  aHaiu3a |
MaTEMaTHYeCKOro (KOMIBIOTEPHOTO) MOJEIUPOBAHUS, TEOPETUUYECKOIO0 U 3KCHEPUMEHTAJIbHOTO
UCCIIC/IOBAHMsI;, BBIABUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh HpoOjeM, BO3HUKAIOUIMX B XOJI€
npoeCCUOHATTBHON  NIEATENbHOCTH, TPUBJICYb WX JJIS pEIIeHUS COOTBETCTBYIOIIMH (hH3HKO-
MaTeMaTUYECKUH aImapar;

BJIa/ICHH Sl . HABBIKAMU MCIIOJIb30BaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX JUCLMILIUH B
npodeCCUOHATLHON  JESATEIbHOCTH, NPUMEHATh  METOJAbl ~ MaTeMaTMYeCKOro  aHaiM3a |
MaTeMaTHYeCcKoro (KOMMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO U AKCIEPUMEHTaIbHOIO
HCCIIEIOBAaHMsI;, HABBIKAMH BBIABIISTh €CTECTBEHHOHAYYHYIO CYIIHOCTh HpPOOJEeM, BO3HUKAIOUIMX B
X0Jle MPOPEeCCUOHANBHON AEATEIbHOCTH, NMPUBJIEYb UX ISl PEIICHHS COOTBETCTBYIOIIUN (DU3HUKO-
MaTeMaTUYECKHUN anmnapar.

KpuTtepun onieHKH BBINOJIHEHH KOHTPOJIBHBIX (CAMOCTOATEIBHBIX) padoT

YpoBeHb OTMeTKa M0 mATHOAITBHON Onucanue
OCBOEHUS cucreme
KOMITICTCHIIUH (9K3aMeH)

BBICOKM OTJIMYHO o0yJaroIuicss JNEMOHCTPUPYET 3HAHHME Kak
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JVCTIATUTAH B
npoeCCUOHATBHON  JeSTEIbHOCTH,  NPUMEHSTh
METO/IbI MaTeMaTH4eCKOro aHanmm3a u
MaTEMaTHYECKOT O (KOMIIBIOTEPHOTO)
MO/JICJINPOBAHMS, TEOPETUYECKOT O u
AKCIEPUMEHTAJIBbHOTO HCCIEA0BAHUSA; KAaK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYIIHOCTb npobiem,
BO3HHUKAIOIIUX B  XoAe  MIpodecCHOHATBHON
NEeSTeNIbHOCTH, TpUBJI€Yb WX JJIA  pelIeHUd
COOTBETCTBYIOIUN (bu3nKO-MaTeMaTHYECKUN
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allnapar,

0a3oBblii XopoIio

o0yJaroluiics JeMOHCTPUPYET 3HAHHE MaTepHala,
HE [IONYCKAeT CYNIECTBEHHBIX HETOYHOCTH B
HCII0JIb30BAHUU OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAYYHBIX TUCITUTLINH B
mpodeccHOHATbHON NeSTeTbHOCTH, B MPUMEHEHHH
METOJI0B MaTEMAaTHIeCKOT O aHaIH3a 3
MAaTeMaTHYECKOT O (KOMITBIOTEPHOTO)
MO/IeJTMPOBAHHUS, TEOPEeTUYECKOTr0 u
SKCIIEPUMEHTATbHOIO HCCIIEOBAHHS; B BBIIBICHHUH
€CTEeCTBEHHOHAYYH O CYIIHOCTH mpooem,
BO3HHKAIONIMX B  XoAe  IpodecCHOHaIbHOH
NEeSTEIbHOCTH, B MPHUBICUYEHHH HX I pENIeHHS
COOTBETCTB YIOUIUI (bH3HKO-MaTeMaTHIeCK Ui
ammapar;

moporos bIH YIAOBJIECTBOPHTECIABHO

OOyJaromuiicsi JNEMOHCTPHUPYET 3HAHHUS TOJBKO
OCHOBHOTO MaTepHala, HO He 3HaeT JeTalell,
JOMyCcKaeT  HETOYHOCTH B (OPMYITHPOBKAX,
HapymiaeT JIOTHYECKYIO IIOCIIeIOBAaTEIbHOCTh B
H3JI0KEHUU MIPOrPaMMHOT O MarepHaia B
HCII0JIb30BAHUH OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAYIHBIX JUCITUTLIHH B
mpodeccHOHATbHON JeSTeTbHOCTH, B IMPUMEHEHHH
METOJIOB MaTEMaTHIECKOT 0 aHaJIH3a u
MAaTEMAaTHYECKOT O (KOMITBIOTEPHOTO)
MO/IeJTPOBAHHS, TEOPETUYECKOTr0 U
SKCIIEPUMEHTAIBHOTO HCCIEAOBAHHS, B BBIIBIECHHU
€CTEeCTBEHHOHAaYIH O CYIIIHOCTH mmpooiem,
BO3HHKAIONIMX B  XoAe  IpodeccHOHaIbHOH
NEeSTEIBHOCTH, B IPHBICYEHUH HX IS pENIeHHS
COOTBETCTB YVIOIIHI (hH3HKO-MaTeMaTHIeCK Uil
ammapar,

HEYIOBJICTBOPHTE/IBHO

oOyJaronuiics JEMOHCTPUPYET HE3HAHUE Kak
HCII0JIB30BATh OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYIHBIX TUCITUTLINH B
npodeccCHOHATBHON  JeATEIbHOCTH,  MPHMEHATh
METOJIBI MAaTeMaTH4eCKOT 0 aHaIH3a 3
MAaTeMaTHYECKOT O (KOMITBIOTEPHOTO)
MO/IeTHPOBAHHS, TEOPETUYECKOTrO 5
SKCIIEPUMEHTAIIBHOTO HCCIEI0BAaHUS; KaK BBIIBUTH
€CTeCTBEHHOHAYIHYIO CYITHOCTh npooieM,
BO3HHKAIONIMX B  XoAe  IpodecCHOHaIbHOH
NEeSTeIbHOCTH, IPHBJIE€Yh HUX IS  pelleHud
COOTBETCTB YIOUIUI (bH3HKO-MaTeMaTHIeCK Ui
armapar;

Paszpaoomuux: ooyenm, Kupunnoea T.B.
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