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

onolIi

B pesynbrare uzyuenus nucumiuidibl «lIpukiagHas maTeMarvka B TEXHOJIOTHMH MPOIYKTOB
MMATAHUS )KUBOTHOT'O MPOUCXOXKACHHM» oO0ydatommuecs, B coorBercTBrr ¢ ®I'OC BO no HanpapieHuto
noarotoBku 19.03.03 IIpoaykTsl MUTaHUS KUBOTHOTO MPOMCXOKJEHUS, YTBEPXKIEHHOTO IPUKA30M
MunucrepctBa oOpazoBanuss u Hayku PD ot 12.03.2015.r. Ne 201, dopmupyroT cruenyromue

KOMIIETEHIIUH, IIPEJICTaBICHHbIE B Ta0nuLe 1.

®opMupoBaHUe KOMIIETEHIUI1 B polecce H3yYeHH s TUCHUTIITUHBI
«IIpukjiaHasi MaTeMATHKA B TEXHOJIOTHH NPOAYKTOB MUTAHUS KUBOTHOI0 MPOMCXOKIEHUS

Tabnuna 1
Kommerenims Nunukatopel Ortanel Bunnr O1LeHOYHbBIE
Kon | HaumenoBanue JIOCTHKECHUS dbopMupoBaHus | 3aHATUN IS CpeAcTBa s
KOMITETeHIINI KOMITETEHIINHN B | (popmupoBaH OLICHKU YPOBHS
nporecce us c(OPMHPOBAHHOCTH
ocsoenusa OIIOII | koMmeTeHIIN KOMIIETEHIINHU
(cemectp) u
1 2 3 4 5 6
OIIK | Cmocoben OIIK-2.1 2,3 JIEKIUH, YCTHEIH ompoc,
-2 OPHUMEHSTD [TpumensieT IPaKTUYECKUE | KOHTPOJIbHAs paboTa
OCHOBHBIC MAaTEMATHUYCCKUC 3aHATUA
3aKOHBI U METO/IBI u
METO/IBI OCYILECTBIISIET
UCCIIeIOBaHUI MaTeMaTHYECKYIO
€CTECTBEHHBIX 00paboTKy
HayK st JaHHBIX,
peuicHuA 3aga4 MMOJIY4YCHHBIX B
npodeccuoHaNbH | X0Je pa3paboTKu
OH JIeATENBHOCTH | MPOIYKIHU u3
CBhIPpbSA JKUBOTHOI'O
POUCXOKICHUS
OIlK-2.2 2,3
Ucnons3yror
(dyHIaMeHTaIbHEI
e pasesnsl
€CTECTBEHHBIX
HayK JUIsl aHau3a
MPOLIECCOB, IPOUCX
OJSAIINX npH
nepepaboTke
ChIpbSA JKUBOTHOI'O
MPOUCXOKICHUS
[IK-3 | Cnocoben IK-3.1 2,3 JICKITUH, YCTHBI# ompoc,
pa3pabaThIBaTh [TpumensieT IPaKTUYECKUE | KOHTPOJIbHAs paboTa
cHUCTEMY METO/IbI 3aHSATHS
MEPOTPUATHII IO | MATEMATHYECKOTO
ITIOBBIIICHUIO MOACIIUPOBAHUA H
3(¢(HEeKTUBHOCTH | ONTUMU3AIUN
TEXHOJIOTUYECKH | TEXHOJOTHYECKUX
X MPOIIECCOB MPOIIECCOB
MPOU3BOJICTBA MPOU3BOJICTBA
BBICOKOKQUECTBE | MPOIYKTOB
HHBIX HUTAHUS
0e30macHBIX JKHBOTHOTO




MPOAYKTOB
MUTAHUS Ha
XKHUBOTHOTO CTaHIAPTHBIX
MPOUCXOXKICHHUS | MIAKETOB
MIPUKIIAHBIX
[IporpaMm

MTPOUCXOXKICHUS
Oase

IK-3.2
ITpumensier
METOAUKHU pacyeTa
TEXHUKO-
SKOHOMUYECKOMI

3¢ (heKTUBHOCTH
MIPOU3BOJICTBA
MPOAYKTOB
MTATaHU
YKUBOTHOTO
MIPOUCXOXKICHUS
pu BEIOOpE
OIITUMAJIBHBIX
TEXHUYCCKHUX u
OpTraHU3aIHOHHBIX
pelIeHut

2,3

Kommerenmust OIIK-2 taxxe GopMmupyeTcst B Xolle OCBOCHHUs AMCHUIUIMH: CTaTHCTHYECKHE
METO/bl 00paObOTKHU JaHHBIX B TEXHOJIOTUHU MPOTYKTOB ITUTAHUS )KUBOTHOT'O ITPOUCXOXKIEHUS; MOoyIb
"Xumus"; Opranuueckas xumusi; Heopranuueckas u aHanuTuueckass xumus; Pusnyeckas U
KOJUIOMJIHAs XUMUS; buoxnmus; OneKkTpoTexHHKAa; AHATOMHS U TUCTOJIOTHUS CEIbCKOXO03IHCTBEHHBIX
KUBOTHBIX; IIpomeccsl M ammaparsl MNHINEBBIX ITPOM3BOACTB; [ 'MIPOMEXaHUUYECKHE IIPOLIECCHI
MUULIEBBIX IPOU3BOJCTB; BBINOIHEHHE, MOATOTOBKA K IPOLEAypEe 3aIUUThl U 3aIIUTa BBITYCKHOU
KBAJTM(PUKAIIMOHHOHN paboTEHI.

Komnerennus IIK-3 takke popmupyercs B xoJie ocBoeHus tuctuiing: MHpopmaruka;
busHec-naHupoBaHue B MACHOM OTpaciy; Y IPaBJIeHUE IPOEKTAMU B MSICHOM OTpaciy,

[{udpoBbie TEXHOIOTMH B TEXHOJIOTHU MPOTYKTOB MUTAHUS )KUBOTHOTO ITPOUCXO0XKICHHUS;
[IpoextupoBanue npennpustuii MsicHoil otpacnu; CAIIP B mpoekTHpoBaHUU NPEeIIpUATHNH MSICHOU
oTpaciu;

Hay4nble 0CHOBBI TPOM3BOJACTBA MACHBIX NPOAYKTOB,;

TexHonornueckas npaxktuka, IIpenaumiomnas npakTuka;

BrinonHenue, moAroToBKa K npole ype 3aliiThl U 3alIUTa BEITYCKHON KBaTU(UKAMOHHON pabOoTHI.

2. Onucanue nmokasareJieid 1 KpUTEpHeB OLICHUBAHMS KOMIIETEHIIUI
HA Pa3/IMYHbIX ITanax ux (pOpMUPOBaAHUS, ONMMCAHUE IIKAJ OLlEHUBAHUS

HepequL OLCHOYHbLIX CPEACTB

Tabmuua 2
No HaumenoBanue Kpartkas xapaktepuctuka [IpeacraBneHue OLIEHOYHOTO
/1 | OLIEHOYHOTO CPEJICTBA OIIEHOYHOT'O CPEJICTBA cpeactea B OM
1 KonTponbHast pabota | cpencTBO MPOBEPKH YMEHUN | KOMIUIEKT 3aJaHUI IO
MIPUMEHSTH MTOJTy4EHHBIE BapuaHTaM
3HAHUS JJI peUIeHus 3a/1a4
OTIPEIEJICHHOTO THUTIA TI0
pazzeny Ui HECKOJIbKUM
paznenam
2 YcrHbIN onpoc CPEeICTBO KOHTPOJIS, BOIIPOCHI IO TEMaM

4




OpPTraHU30BaHHOE KaK OMpoC
B yCTHOU (opme
MeIarOrHYecKoro paboTHUKA
00yJaromuXxcsi Ha TEMBI,
CBSI3aHHBIC C U3y4aeMOU
JUCHUIIIIMHOA U
paccyMTaHHOW Ha BBISICHEHUE
o0OBbema 3HaAHUI
oOydarorierocs 1o
OTIpeICICHHOMY pa3ieny,
TeMe, TpoOJIeMe | T.II.

IUCLIUILINHGL:

- TEPCUYCHDL BOIIPOCOB K

CEeMHHApy

- IIepedYeHb BOIPOCOB IS

YCTHOI'O OIIpOCa

HporpaMMa OLlCHUBAaHUA KOHTpOJII/IpyeMOﬁ ANCIHUIIINHBI «HpI/IKJIa)IHaSI
MAaTEMAaTHKA B TCXHOJOI'HA ITIPOAYKTOB ITUTAHUA )KUBOTHOI'0 IIPOUCXO0KIACHUI)

Ta6uuma 3
KonTponupyemsie Kon xoHTponupyemoin
No POJHpY /L KOHTPOIHPY HaumenoBanue
paszmennl KOMIIETEHIIUH (WU ee
/1 OLICHOYHOT'O CPEICTBA
(TeMbI AMCIUTLITUHEI) JacTH)
1 2 3 4
1. | Jluneitnas anrebpa. .
OIIK-2, I1K-3 YCTHBIH OIpoc, KOHTPOJIbHAS paboTa
Kommuiekcuble yucna.
2. | MaremaTuueckuii OIIK-2, TTK-3 .
YCTHBIN 0npoc, KOHTPOJIbHAS paboTa
aHaIN3
3. |[punoxenns OIIK-2, TIK-3 .
. YCTHBII 0onpoc, KOHTPOJIBHAsS paboTa
MPON3BOTHON
4. | HeonpeneneHHbIi OIIK-2, I1IK-3
HHTETrpal.
OnpeneneHHsli Y CTHBIH 0OIpoc, KOHTPOJIbHAS paboTa
WHTETpal 17§ ero
MPUIOKEHUS
. nddepeHInaIbHEIC OIIK-2, TIK-3 .
5. | Aubdepenn Y CTHBII ONpoc, KOHTPOJIBHAsS paboTa
ypaBHEHUS
6. | Teopus BeposiTHOCTEH OIIK-2, TIK-3 Y CTHBIN ONPOC, KOHTPOJIbHAS paboTa
7. | Cny4aiiHble BEIMYUHBI OIIK-2, I1IK-3 Y CTHBII 0Npoc, KOHTPOJIBHAsS paboTa
8. | Maremaruueckas OIIK-2, TTIK-3
CTaTUCTHKA VY CTHBII 0ONpoc, KOHTPOJIBHAsS paboTa

Onucanue nokasareeii u KPUTEPHUEB OLICHUBAHUS KOMIIETEHIIMH 10 JUCHUILJINHE

«Hpmcnazmaﬂ MaTeéMaTHKa B TEXHOJOI'MH MPOAYKTOB NMUTAHUSA }KUBOTHOIO MPOUCXOKACHUSI»HA

Pa3IM4YHBIX 3TAnax X GOPMHUPOBAHMS,
ONMCAHUE IIKAJ OLeHUBAHUA

Tabnuna 4
Kon WNHnukaTtopsl Ilokazareny ¥ KpUTEpUN OLICHUBAHMSI PE3YJIBTATOB O0YUECHHUS
KOMIETEHII | JIOCTHKEHUs HUKE MOPOTOBBI MPOABUHYTHIN BBICOKUI
U, DTaIbl KOMIIETEHIIUH | TOpPOroBOTO YPOBEHb YPOBEHb YpOBEHB
OCBOEHUS YPOBHS (ynoBneTBopuTeNn (xoporo) (oTIIMYHO)
KOMITETEHITH (HeymoBIIETB bHO)




u OPHUTEITHHO)
1 2 3 4 5) 6
OIIK-2 OIIK-2.1 HE 3HAET, Kak BHAET, KaK MCIOJIb30BaTh |3HAET, HO C 3HAeT, KaK
1.2 KVOCE [pumensiet HCIIONB30BaTh (OCHOBHBIC 3aKOHBI npobenamu, Kak FCIIONB30BATh
-~ Kyp MaTeMardueckie | OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYTHBIX MCIIOJIB30BATh OCHOBHBIE 3aKOHBI
MeTOEL 4 | CCTECTBCHHOHAYd  VMCIMILIMH B } OCHOBHBIE 3a8KOHBI  [€CTECTBCHHOHAYYHBI
HBIX JUCIHUIUIAH B [TPO(EeCCHOHATBHOM eCTECTBEHHOHAYYHBIX [X JUCIUILINH B
OCYLIECTBIISIET .
mpoeCCHOHATIEH  [TeATENBHOCTH, ITACIUTUTAH B mpodeccHoHaTbHON
MaTCMATHICCKYIO | (i resiTenbHOCTH, [IPHMEHATH METOBI MpodecCHOHANBHON  |[TesITeNBHOCTH,
06paboTKy MPUMEHSATH MaTEMaTHIECKOTO e TENBHOCTH, [PUMEHSITh METOMBI
MaHHBIX, METO/IbI AHaAIN3a U MPUMEHATH METOABI  MaTEMAaTUYECKOIO
MOIY4YEHHBIX B | MaTeMaTHyYecKoro |[MaTeMaTHYecKOro MaTeMaTHIeCKOr0  [AHAJIN3a U
X0JIc Pa3pabOTKH | aHanusa u (KOMITBIOTEPHOTO) AHaIM3a U MaTeMaTU4eCcKOro
IPOTYKIIH W3 | MareMaTHYecKoro |[MOJEIHUPOBAHHUS, MATEMATHIECKOTO0  [(KOMITBIOTEPHOT0)
CBIPBs (KOMITBIOTEPHOT0) [TEOPETHUECKOTO U (KOMITBIOTEPHOTO)  [MOJIETMPOBAHHS,
KHBOTHOLO MOJIENTUPOBAHKS,  PKCIIEPUMEHTATLHOTO IMOJIEITHPOBAHHS, TEOPETHIECKOTO 1
TEOPETUYECKOTO M [UCCIIeIOBAaHUS HO HE TEOPETHIECKOTO U PKCIIEPUMEHTAIIBHOT
MIPOUCXOKACHUS .
IKCIICPUMEHTAIBH [HACT AeTasel, PKCIIEPUMEHTAIIBHOTO [0 HCCIICTOBAHMS
oro ITOITyCKaeT HeTOUYHOCTH B [UCCIICAOBAHNSI, HE
HCCIIeIOBaHHUS (bopMyIHpOBKaX, Imoryckaer
HAapyIIAeT JOTHYECKYI0  [CYIIECTBEHHBIX
MOCIEIOBATEILHOCTS B [HETOYHOCTEMN
M3II0KEHAH
[IPOTPAMMHOTO
MaTepHaa
OIlK-2.2 HE 3HaeT, Kak BHAET, KaK MCIOJIb30BaTh |3HAET, HO C 3HAET, Kak
Hcnons3yor HCIIONB30BAaTh (OCHOBHBIE 3aKOHBI mpobeTaMu, Kak FCIIOB30BATh
byHamMenTanprp | OCHOBHBIC 3AKOHEL CCTECTBEHHOHAYHBIX MCIIOIB30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYY  |THCIHILIMH B OCHOBHBIE 38KOHBI  [ECTECTBEHHOHAYYHBI
N PASACIBL |y x anenmmmn B mpodecCHoHATbHON eCTECTBEHHOHAYYHBIX [X JUCIUILINH B
CCTCCTBEHHBIX npoeCCHOHATIEH  [TEATENBHOCTH, ITACIUTITAH B mpodeccuoHaTbHON
HAYK JUIA aHATA3a | o} nesTebHOCTH, |[IPUMEHSTH METOBI PO eCcCHOHATEHON  |[TesITENBHOCTH,
MPOMCCCOB,IPOUC | mpUMEHATH MaTeMaTHIECKOTO IMesITeNbHOCTH, [IPUMEHATh METOMBI
XOJISAITNX IPU | METOMBI aHaIM3a 1 [IPUMEHATH METOIBl [MaTEMaTHIECKOTO
nepepaboTke MaTeMaTHIeCKOr0 [MaTeMaTHIeCKOTO MATEMAaTHYECKOTO  [@HAIHM3a 1
CBHIPBS aHaIM3a u (KOMIBIOTEPHOTO) AHAIHM3a 1 MaTeMaTHIeCKOT0o
SKUBOTHOTL'O MaTeMaTHIeCKOTO MOASTUPOBAHMS, MAaTEMaTHIeCKOro  [(KOMITBIOTEPHOT0)
HPOHCXOMICHUST (KOMITBIOTEPHOT0) [TEOPETHUECKOTO U (KOMITBIOTEPHOT0)  [MOJIETMPOBAHMS,
MOJENUPOBAHKSA,  PKCIIEPUMEHTATLHOTO IMOJIETTHPOBAHHS, TEOPETHIECKOTO 1
TEOPETUYECKOTO M [UCCIIEIOBAHUS HO HE TEOPETHIECKOTO U PKCIIEPUMEHTAIIBHOT
IKCIIEPUMEHTAIIBH [BHAET JIETasIel, DKCIIEPUMEHTAIIBHOTO [0 UCCIIET0BAHMSA
oro ITOITyCKaeT HeTOUYHOCTH B [CCIIEAOBAHNSI, HE
HCCIIeIOBAHMUS (bopMyIHpOBKaX, Imoryckaer
HAapyIIaeT JOTHIECKYI0  [CYIIECTBEHHBIX
MOCIeIOBATELHOCT B [HETOYHOCTEH
M3I105KEHUH
IPOTPAMMHOTO
MaTepuana
HK-3' I1K-3.1 HE 3HaeT, Kak BHAeT, Kak HCIOJIb30BaTh [3HAET, HO C BHAET, Kak
1,2 kype [pumensieT HCIIONB30BAaTh (OCHOBHBIE 3aKOHBI MmpobeTaMu, Kak FCIIOB30BATh
’ METOIBI OCHOBHBIE 3aKOHBI [€CTECTBEHHOHAYIHBIX MCIIOIB30BaTh OCHOBHBIE 3aKOHBI
MaTeMaTHuecKoro | CCTECTBCHHOHAYY  [TMCLMILIMH B OCHOBHBIE 3a8KOHBI  [€CTECTBEHHOHAYTHBI
HBIX JUCHHUIUINH B [IPO(ECCHOHAIBHOM eCTECTBEHHOHAYYHBIX [X JUCIHUILUINH B
MOJIETTUPOBAHUS o
npo(eCCHOHATIEH  [TEATENBHOCTH, ITUCIUTLTAH B mpodeccuoHambHON
1 ONTUMHSAUNH | i jiegrenpHOCTH, [PUMEHSTE METOIBI MPO(ECCHOHATILHON  [TESTENBHOCTH,
TEXHOIOTHICCKUX | pymensTs MaTEMATHIECKOTO IesITENBHOCTH, [PUMEHSTH METOJIBI
Hporneccos METO/IBI aHaM3a U MPUMEHSTH METO/Bl  [MaTEMATHIECKOTO
MPOM3BOJICTBA MATEMATHYECKOTO [MATEMATHIECKOTO MaTeMaTHIeCKOr0  [AHAJIN3a U
NPOIYKTOB aHaM3a u (KOMITBIOTEPHOT0) aHAII3a 1 MaTeMaTHIeCKOTO
MUTAHHS MaTeMaTHIeCKOTO MOIETUPOBAHHUS, MaTeMaTHIeCKOr0  [(KOMITBIOTEPHOTO)
SKHBOTHOLO (KOMITBIOTEPHOT0) [TEOPETHIECKOTO U (KOMITBIOTEPHOTO)  [MOJIEITMPOBAHM,
HpOI/ICXO)KﬂeHI/Iﬂ MOZCIUPOBaHUA, PKCOECPUMEHTAIIBHOTO MOJCINPOBaHUA, ITCOPETUYCCKOI'O U
Ha Gase | TEOPCTHUECKOTO H [MCCIIE/IOBAHHA HO HE TEOPETUYECKOTO U PKCIIEPUMEHTAIBHOT
IKCIIEPUMEHTAIIBH [BHAET JIETasIeH, DKCIIEPUMEHTAIIBHOTO [0 UCCIIEI0BAHK
CTaH/IaPTHBIX oro ITOTTYCKAET HETOUHOCTH B [UCCIIEI0OBAHUS, HE
HaKETOB UCCNe0BAHNUS (bopMyIIHpPOBKaXx, ImomycKaer
NPUKJIAAHBIX HapyIIaeT JIOTHYECKYI0  [CYLECTBEHHBIX
MporpaMm MOCIeIOBATEILHOCT B [HETOYHOCTEH

IM3JIOKCHUN

IPOrPaMMHOTO
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MaTepHraa
T1IK-3.2 HE 3HaeT, Kak BHAET, Kak 3HAET, HO C 3HAeT, KaKk
Ipumenser HCIIOJIb30BATh MCII0JIb30BATh mpobenaMu, Kak MCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI  [ICIIOJIB30BATh lOCHOBHBIE 3aKOHBI
MCTOANKH €CTECTBEHHOHAYYHBIX  |ECTECTBEHHOHAYYH [OCHOBHBIE 3aKOHBI  [CTECTBEHHOHAYYHBIX
pacdcra TUCLUILIINH B bIX TUCLUIUIHH B €CTECTBEHHOHAYYHbI [TUCIUILIMH B
TEXHHUKO- npoQeCcCHOHATBHON Mpo(heCCHOHANBHON X TUCLUIUINH B mpogeccHoHansHON
SKOHOMHYECKOH | ACATEIBHOCTH, I1esITENBHOCTH, Mpo(peCCHOHABHOMN [TEATETLHOCTH,
sdbexTuBHOCTH HPHUMEHATH METOIBI MPMMEHATH METO/BI |IEATENLHOCTH, MPUMEHSATE METOIBI
MaTeMaTH4eCKOTro IMATEMATHYECKOTO  [IPUMEHSATH METOBI MATEMATHYECKOTO
NIpOM3BOACTBA aHaNu3a u AHaNu3a U IMaTeMaTH4eCKOTO  [@HAJIN3a U
IIPOAYKTOB MaTEMaTH4YECKOTO MaTEMaTHYECKOTO AHaIM3a u MaTEMaTHYECKOT O
IUTaHUus (KOMIIBIOTEPHOTO) (KOMIOBIOTEPHOT0)  [MaTEMAaTHYECKOTO  ((KOMIIBIOTEPHOTO)
SKHBOTHOTLO MOJIENTMPOBAHHS, IMOIETTMPOBAHHUS, (KOMITBIOTEPHOTO)  MOJEIUPOBAHUS,
TEOPETHYECKOTO U [TEOPETHYECKOTO U [MOJEIUPOBAHMS, [TEOpETHIECKOTO 1
HPOUCXOIKACHHA SKCIIEPUMEHTAILHOTO  PKCIIEPUMEHTAIBHO [TEOPETHYECKOTO U PKCIIEPUMEHTAILHOTO
npu BBIOOpE HCCIIEI0BAHUS [0 MCCNENOBAHUS  PKCIEPHUMEHTAILHOT MCCIIEN0BAHMS
ONITUMAJIbHBIX HO HE 3HAeT 0 HCCIIEI0BaHuUs, HE
TEXHUYECKHX M pletaie, promycKaeT
OpraHM3AIHOHH Imomyckaer CYIICCTBCHHbIX
= HETOUHOCTH B HETOYHOCTEH
BIX PELICHUM bopmymposxax,
HapyIiaer
ITOrHYeCcKyIo
[OCIIC0BATEILHOC
Tb B M3JI0KEHUH
MPOTPaMMHOTO
IMaTepuana

3. TunoBbie KOHTPOJIbHBIE 3aJaHUS WJIN HHbIE MATEPHAJIbI, HEO0X0AUMBbIe VIS OLIEHKH 3HAHWH,
YMEHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH,
XapaKkTepu3yIMX 3Tanbl opMUpPOBaHUA KOMIIETEHIHH B IIpoLecce 0CBOCHHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

3.1 KoHTpoJIbHBIE (CAMOCTOSITE/IbHBIE) PA0OTHI

TemaTuka 3aaHuil K KOHTPOJBHBIM M CaMOCTOSATENIbHBIM paboTaM YCTaHOBJIEHA B
cootBeTcTBUM ¢ [lacmoproM ¢oHma oreHouHbIX cpeacTB (Tabmuna 1). JlanHeid Bun pabot
IIPOBOAMTCS HA MPAKTUYECKUX 3aHATHUAX. 3aJaHMsl COCTABIICHBI IO TPUALIATH BApUAHTHOM cucTEME
(mpuBeEH OJMH U3 BapUAHTOB).

KonTtpoabnas padora Ne 1
HHTerpajbHble HCYUCICHUS.
Heonpenesienublii nHTErpaj. OnpeaeieHHbIA HHTErPaJ U €ro NpUJI0KeHHust

1. Haiitn HeonpeaeneHHble HHTErPaJIbL:

x? 5X +8
b J.Zx3

x+20
)-[x +2X+5

dx; 3) j(2x+1)sm3xdx 4)'[ dx;




5) jes'" *sin2xdx ; 6) J.arctg\/_dx 7)_[ dx 8) J.l ;j%
+¥x +

2. BH‘{I/ICJ’II/ITB onpez[eneHHHe HUHTErpabl:

1) Ixe “In?x 1+\/_

3. BeIUMCIIUTB TIIONIAb GUIYPHI, OrPAHHUYEHHOMN KPHBBIMH y = 2X° — X — 2; y = X2 + X — 1.
4. BplUnMCAUTH IUIOMIA/b (PUTYpPbI, OTPAHUYEHHONW KPUBBIMH, 33JaHHBIMH B MOJSPHBIX KOOPAMHATAX.

r=8(l-cos¢p), p=0, gpz%.

5. Haiitu nmuny gyru kpuBo Yy =1+ Sin X

w|y
IA
=
IA

Ny

6. Haiftu oObem Tena, oOpa3oBaHHOrO BpamieHHEeM BOKpYr ocu OX (QHUryphl, paclojiOKEHHOH B
TIepBOM KBaJ[paHTE M OrPaHMUEHHOH Mapabonoil y = x2, mpaMoii y = -X + 2 i ocbio OX.

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

. Todx .
8. BbrunciauTh HeCOOCTBEHHBIM WHTErpall WM YCTAHOBUTH €r0 PacXoJuMOCTh 1) J.m 2)
X" +4X+
1

+00

J'xe’xz dx

0
Kountpoabnas pagora Ne 2
JuddepeHunanbHbie YPAaBHEHUA

1. Pemmnth muddepennmansHoe ypaBHEHHUE:

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

Inx
5) 2xy'—y=3x*,x#0; 6) Yy +y=cosx; 7) y’+2xy:2xe’xz; 8) (1+x°)y+1+y*=0;
9) 2ydx +(y> —6x)dy =0; 10) y“tgx—y=2.

2. Haiinute yacTHOe pelleHUe JTUHEWHOTo OJAHOPOJIHOrO JU(QepeHINaTIbHOI0 YpaBHEHUS BTOPOTO
MOPSAJIKA C TTOCTOSITHHBIMU KO3(PPUIIUECHTAMHU:

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

2) y'=7y'+12y =0, y(0)=2, y'(0)=-2
3) y'+9y'=0, y(0)=1, y'(0)=-

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(%jzo, y’(%):

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



3. Pemuts muddepennmranbHoe ypaBHEHHE:

1) vy

=x2-2x; 2) y"+sin2x=+x; 3) y”+Ll:9(x+1); 4) y"-2y'ctgx=sin®x; 5)
X+

(y-1y"=2(y')?;6) y"+50sinycos’y=0

no

I N

©

10.

11.

12.

13.

14.

15.
16.

17.

3.2 Bonipochl yCTHOTO onpoca

ITonsite o umciaoBoM psae. CXOOUMOCTh M PacXOJUMOCTh 4UCIOBOro pspa. Cymma pspja.
Heo6xoaumeie ycinoBusi cxonumMocTd. CBOHCTBA CXOISIINXCS YUCIOBBIX PSIOB.

JlocTaTouHble TNPU3HAKM CXOJUMOCTH: TEOpeMbl CpaBHeHuUs, mpu3Hak [lamamoOepa,
pagukanbHbIM npusHak Kowmm, nHTerpanbHbii npuszHak Komm.

[Ipusnak Jleibuuma cxoaumoctu psaga. OneHka ocTaTka psja.

AOCOII0THAS U YCIOBHAs CXOJUMOCTb.

Crenennsle psizbl Teopembl AGens. MHTepBan U paguyc CXOIUMOCTH.

HenpepbBHOCTS CyMMBI cTenieHHOTO psina. uddepeHuupyeMocTs W HHTETPUPYEMOCTh
CYMMBI psiJia U CTEIIEHHBIX PSIIOB.

Teopema O eAMHCTBEHHOCTH pAa3lOXUMOCTH (YHKIMKU B CTENEHHOH psg. CXommMocTh
CTEIIEHHOTO pAJa.

[Ipumepsl pa3inokeHus B CTETNIEHHOM psiJl HEKOTOPbIX QYHKIUN, OMHOMHAIBHBIN psi.
MopenupoBaHue noBeeHUs QyHKIMMA, TPUMEHSISI 3HaHUS O (YHKLMOHAIBHBIX PsiiaxX.

O6mue ceneHus o mudpdepeHIUATBHBIX ypaBHEHUsX. OCHOBHBIC OIpEHCICHHS. 3aaayw,
HPUBOASIINE K TU(PPepeHIINaTbHBIM YPABHEHUSIM.

ITocTanoBka 3amaun Komm juis ypaBHeHus nepBoro nopsaka. Teopema O CyIIeCTBOBAHMM U
€IMHCTBEHHOCTH 3a1auu Komn.

OcHOBHbIE BUJBl YPAaBHEHHH MEPBOrO MOPSAIKA: yYpaBHEHHE C pa3JeAioIUMUC
NEPEMEHHBIMM; OJIHOPOAHbIE MU PepeHIaTbHbIE YPAaBHEHUS IEPBOIO MOPSIKA.

Jluneiinble nudQepeHnanbHble ypaBHEHUS NEPBOro Mopsiika. YpaBHeHHEe bepHymmu, ero
CBEJICHHE K JIMHEITHOMY YPaBHEHHUIO.

JuddepeHunanbable ypaBHEHMsI BblcliuxX nopsakoB. 3anada Komm. IloHsTne o KpaeBbIX
3amaqax. TeopeMa o CylIecTBOBaHUHM M €IUHCTBEHHOCTH peunieHMs 3anadu Kowmm. YpaBHeHUS
BTOPOT'O TOPSAKA.

MeTto NOHMXKEHUS MOPsIIKa.

Jluneitnpie oaHOpOAHBIE nUDQEepeHInaNIbHbIe YpaBHEHHUs BTOporo mopsiaka. CBoiicTBa
pemieHnii ypaBHeHHs. (DyHIaMeHTalbHBIE CUCTEMBI pelleHMs. JIMHEeHHble HEOAHOPOIHBIE
ypaBHEHHUsI BTOpOro nopsiaka. Teopema o CTpyKType 00IIEero peieHusl.

[TocTpoenue moaenel, NCNOIb3ys UHTETPpaIbHOE U AU PepeHIHaTbHOE HCUUCTCHUS.

3.3 Bonpocsl 1151 caMOCTOSATEIbHOI0 H3YYeHHUsI
1 .O6bikHOBeHHbIE U DepeHIraTbHbIe YpaBHEHNS BTOPOT0O OPSAKA.

2. Meroa NOHMKEHUS TOPSIKA.
3. Teopema o CTpyKType OOIIETO penieHuss OJHOPOIHOTO IuddepeHITNaTBPHOTO YpaBHEHUS

BTOPOTI'O IOpAAKa.

4. CX0auMOCTh M pACXOJUMOCTh YHUCIIOBOTO psijia.
5. AGconroTHas U YCIIOBHASI CXOAMUMOCTb.

6. OyHKIHOHAJIBHBIE PS/BI.

7. DTambsl MaTEMaTHYECKOTO MOJISTTHPOBAHHUS.
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8. Bunpl MaTeMaTHYECKUX MOJEJIEH.
9. IlpunosxeHus MaTEMaTUYECKOT0 aHAJIN3a B IOCTPOCHUN MAaTEMaTUUECKUX MOJEIIEH.

3.4 TIpoMe:kyTOUYHASI ATTECTAIUS

[TpoMexxyToUuHast aTTECTALHS CIYKUT OIEHKOH pabOThl 00YJaroIIerocs B TCYCHUE BCEro CpoKa
oOydeHUss W TMpPU3BaHA BBHIIBUTH YPOBEHb, MNPOYHOCTh M CHUCTEMATHYHOCTH TOJNYYEHHBIX WM
TEOPETUYECCKUX M TPAKTHYSCKUX 3HAHWH, NPHOOPETECHUS HABBIKOB CaMOCTOSTCIIBHONH paloTHI,
Pa3BHUTUS TBOPUYECKOTO MBIIUICHUS, YMEHUE CUHTE3UPOBATH MOJNyUYEHHBIC 3HAHUS U MPUMEHSTh UX B
pEIIeHNY TPAKTHYECKUX 3a/1a4.

KonTponbHble TpeOOBaHHMS W 3aJaHUSl COOTBETCTBYIOT TPeOyeMOMY YPOBHIO YCBOCHHS
JTUCIUILTAHBI 1 OTPAXKAIOT €€ OCHOBHOE COJICP KaHHUE.

Jlyis mosydeHus 9K3aMeHa OOYyJaroIIuics 005S3aH BBIIOJHUTL BCE CAMOCTOSTEIIBHBIC PaOOTHI,
HamucaTh KOHTPOJIbHBIE Pa0OThI, MPOUTH COOECEIOBAHKE 1O BHITIOJHEHHBIM THUIIOBBIM pacueTaMm, T.¢
oOydJaronuics:

3HaeT. Kak WHCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIUIUIMH B
po(eCcCHOHAIBHOM ~ JEATCIIBHOCTH, NPUMEHATh  METOJbl ~ MaTeMaTHYeCKOro  aHajlu3a |
MaTEMaTHYECKOTO (KOMITBIOTEPHOTO) MOJCIMPOBAHUS, TEOPETHYECKOTO W IKCIEPUMEHTAIBHOTO
WCCIIC/IOBAHMSI; KaK BBIIBUTh €CTCCTBEHHOHAYYHYIO CYIIHOCTh NpOOJeM, BO3HUKAIONIMX B XOJE
po(heCCHOHATLHOW  JEATCIIBHOCTH, TPHUBJICYh WX JUIS PEHICHHS COOTBETCTBYIOIIHUN (DHU3HKO-
MaTeMaTHYCCKH aIlapar;

yMeeT:  WCIOJb30BaTh  OCHOBHBIC  3aKOHBI  €CTCCTBCHHOHAyYHBIX  JUCIUIUINH B
po(ecCHOHAILHOM ~ JIEATCIIBHOCTH, HPUMEHATh  METOJIbl ~ MaTeMaTHYeCKOro  aHajiuM3a u
MaTEMaTHYECKOTO (KOMIIBIOTEPHOTO) MOICIMPOBAHUS, TEOPETUYECKOTO W AIKCIEPHUMEHTAIHHOTO
UCCIIC/IOBAHMSI; BBISABUTh €CTCCTBEHHOHAYYHYIO CYIIHOCTh MpPOOJieM, BO3HHUKAKIIUX B XOJE
po(heCCHOHATLHOW  JEATCIIBHOCTH, TPHBJICYh WX JUIS PEHICHHS COOTBETCTBYIOIIHUN (DHU3HKO-
MaTeMaTHYCCKHM aIlapar;

BJIaJieeT: HABBIKAMU UCIOJH30BaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JIHCIUIUIMH B
po(ecCHOHAIBHOM ~ JIEATCIIBHOCTH,  NPUMEHATh  METOJbl ~ MaTeMaTHYeCKOro  aHaiM3a H
MaTEMaTHYECKOTO (KOMIIBIOTEPHOTO) MOICIMPOBAHUS, TEOPETUYECKOTO W AIKCIECPHUMEHTAIHHOTO
WCCIIC/IOBAHMSI; HABBIKAMH BBIBISATh €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BO3HUKAIONIMX B
X0JIe TPOPECCHOHATBHON JEATeILHOCTH, TMPUBJICYb WX JUIS PEIICHHS COOTBETCTBYIOIIHNA (DHU3UKO-
MaTeMaTHYeCKUii anmapar.

BOl'lpOCBI, BBIHOCHUMBIC HA 3a4€T

1. KommiekcHble uncna. OnpeaeneHue.

2. KowmmnekcHble yncna. JlelicTBue ¢ HUMH B ainredpandeckoit popme.

3. KowmmrekcHble uncna. X reomerpudeckast HHTEPIIPETAITHs.

4. KowmmnekcHble yncna. Tpuronomerpuyeckas ¢popma.

5. Kommnekcuple uncna. J[eMCTBUS CKOMIUIEKCHBIMM YHCIAaMH B TPUTOHOMETPUUYECKOU
dopme.

6. MaremaTnueckuii ananus. OnpezeneHne HeopeaeIEHHOTO HHTErpalla i €ro CBOHCTBA.

7. WnrerpanbpHble ucunuciaeHus. Tabnuia HHTETpaioB.

8. HHrerpanpHble WCUYUCICHHS. MeETOA 3aMeHbl TICPEMEHHOW B HEOMNPEICIICHHOM
UHTETpaJe.

9. HHrerpanbHbIe HWCYHCICHUSA. VHTErpUpOBaHWUE TIO 4YacTsIM JIJIT HEONPEACIICHHOTO
MHTETpaa.

10. UnTerpanbuble ucuncieHus. OnpeiercHe onpeeIeHHOTO HHTerpajia H ero CBOMCTBA.

11. UnTerpanbHble UCUUCIeHHs. MeTo1 3aMeHBI IEPEMEHHON B ONpeIeIEeHHOM HHTETpaIe.

12. NHTerpanbHple  WCUMCICHHS. VHTErpHpoBaHHME TIO 4YacTsIM JUIS  ONPEICICHHOTO
MHTETpaa.

13. UHTerpanbHple MCYHCIeHUss. HaxoaeHHe IUIOmaae NpH IOMOIIN OIpPE/ISIICHHBIX
MHTETPAJIOB.
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14. nTerpanpHbie ucuucieHus. HaxoxaeHue oO0OBEMOB MPU TOMOIIU OMPEIETCHHBIX
UHTETPAJIOB.

15. Jludpdepenimanbabie ypaBHEHUS IIEPBOTO MOPSIIKA.

16. uddepeHnnanbHbie ypaBHEHUS C pa3ISISIFOIIMMHUCS TEPEMEHHBIMHU.

17. OnpnHoponnbie nuddepeHIuanbHbIe YpaBHEHUS ITEPBOTO MOPSIIKA.

18. Jluneitnbie muddepeHpanbHbpe ypaBHEHHUS IEPBOT0 MOPSIIKA.

19. . Iuddepennmanpabie ypaBHEHUS BTOPOTO MOPSIIKA.

20. Auddepenunanbapie ypaBHEHHSI BTOPOTO Mopsiaka. MeToa MOHMKEeHUs TOPSIIKa.

21. XapakTepuCTUYECKUE YpaBHEHUS sl TUGQGEpeHIMaNTHBIX ypaBHEHUH BTOPOTO
MOp/IKa., MX pelICHHUE.

22. Ognopoanbie AuddepeHnnanbHble ypaBHEHUS BTOPOTO MOPSAKA.

23. JIuneitabie qudpepeHnmranbHple ypaBHEHHS BTOPOTO MOPSIKA.

24. Teopus BeposiTHOCTeH. COOBITHS M ICHCTBUS C HUMHU.

25. OCHOBHBIE TEOPEMbI TECOPUH BEPOSTHOCTEHA.

26. Teopema 0 OJTHON BEPOSITHOCTH.

27. Teopema baiieca.

28. ®opmyna beprymm.

29. Teopema Jlamtaca.

30. JIuckpeTHbIe CyJYaiiHbIe BETHYUHBI.

31. HenpepbIBHBIE ClTydailHbIC BETHYNHBIL.

32. HopMaubHBIii 3aKOH pacrpeieieHus CITyYaifHbIX BEJINYHH.

33. MaTtemartuyeckasi CTaTUCTHKA. BapualmoHHBIC PSIJIbL.

34. Kpurepuii CTproieHTa.

CI/ITyaIII/IOHHbIe 3agavdm

1. CkopocTh NpSIMOJIMHENHOTO ABM>KEHUS TeNa BbIpaxaeTcs (popmyson

v = 2t + 3t? (m/c). HaiiTi myTh, IpOiiIeHHBII TEIOM 3a 5 CEKyHJ OT Hayana JBIKEHHUS.
2. CkopocTh NpSIMOJIMHENHOTO ABM>KEHUS TeNa BbIpaxaeTcs (popmyson

v = 2t + 3t? (wm/c). HaiiTi myTh, IpoiiIeHHbIH TeJ0M 3a 1 MUHYTY OT Hauana JBIKEHHUS.
3. CKOpOCTb IPSIMOJIMHEIHOTO IBUKEHHUS Tella BeIpaxkaeTcs: GopMysoi

Vv =2t + 3t? (w/c). HaiiTi myTh, IpoiiieHHbIi TeJoM 3a 25 CeKyHJI OT Hauana IBHKEHHUS.
4. CkopocTh MpSIMOJIMHENHOTO ABM>KEHUS TeNa BbIpaxaeTcs (popmyron

Vv = 2t + 3t? (wm/c). HaiiTi myTh, IpOiiieHHbIH TeoM 3a 45 ceKyHJI OT Hadana JIBHKEHHS.

S. CKOpOCTb MPSIMOJIMHEIHOTO IBUKEHHUS Tella BeIpaxkaeTcs: GopMysoi

Vv = 2t + 3t? (m/c). Haiftu myTh, IpoiiIeHHBII TEJIOM 32 5 MUHYT OT Hayasa ABUKEHHS.
6. Haiinute koo puimeHT HaKIOHA KacaTeIbHOM, IPOBEIEHHON K TpaduKy PyHKINU

y = €*—X— 1 B ero Touke ¢ abcrpccoit Xo = 0.

7. Haiigure koa¢ddunneHT HakIOHa KacaTelbHOM, IPOBEAEHHON K rpaduky QyHKIUN
Yy =sin X + COS X B €ro Touke ¢ abCIHCcCcon Xo = 11/2.

8. Haiinure ko3¢ dumeHT HakiIoHa KacaTeabHOM, TPOBEAECHHON K rpaduKy QyHKIMU
y=Inx+ x3/3 B ero Touke ¢ abcuuccoit Xo = 2.

9. Haiigure yriooBoit koaGuImMeHT KacaTeiabHOU, MPOBEACHHOMN K TpaduKy PyHKIMH
y = 3x3- 2x +1 B ero TouKe ¢ abcrmccoit Xo = 1.

10.  Haiigute yrioBoii ko3 pHUIMEHT KacaTeabHOH, MIPOBEACHHOM K rpaduky GpyHKIHH

y = 7x3- 21x +18 B ero Touke ¢ abeuuccoit Xo = 1.

11. BeposATHOCTb M3rOTOBJIEHUS CTAaHJAPTHOM JE€Tanu Ha JaHHOM cTaHke paBHa 0,9. Haiitu
BEpPOSITHOCTB, UTO U3 B3ATHIX Hayraq 300 neranei 250 okaxyTcs CTaHIapTHBIMM.

12. beuto nocaxeno 400 nepeBbeB. HaliTu BEpPOATHOCTH TOrO, YTO YHUCIO MPHUKUBLIMXCS
nepeBbeB cocTaBUT OT 360 mo 375, ecnu BEpOSATHOCTh MPUKUBAHUS OTIEIBHOTO JIEPEBA COCTABIISAECT
0,9.
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13. Ha HekoTopoM yuacTke noBpexaeHsl rpagoM 20% pactennii. KakoBa BEpOsSTHOCTB, 4TO U3
100 pacTenuii okaxyrcsi MOBpEeXAEHHBIMU OT 15 10 25 pacteHuit?

14. Iltunedadbpuka nocrapnser B Marazul 90% sun nepBoil kareropuu. HaliTu BeposiTHOCTD
toro, uto B naptuu 10000 siui yucio suil nepBoi kareropuu Oynet He menee 8900.

15. Bcexoxectp ceMsH naHHOM maptuu paBHa 90%. Haiitu BepostHOCTH TOro, uro u3 100
MOCESHHBIX B30OUAET 95 cemsiH.

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

17. OxorHuk, umeromuii 4 maTpoHa, CTpensieT B Ledb 10 MEPBOro MOMAJaHUsl WM TOKa He
U3pacxojyeT MaTpoHbl. BeposTHOCTh momagaHus B 1enb npu kaxaom Beictpene 0,25. CocraBUTh
3aKOH pacIpeIeSICHHs CIIy4YallHOW BETUYMHBI X — YUCIIa U3PAaCXO0JOBAHHBIX NTATPOHOB.

18. Moneta Oporiena Tpu pasza. CirydaitHas BenrurnHa X — 9HCIIO MOsiBJIeHUs repOa. Hamucats
3aKOH PACIIPEIENICHNUS U IIOCTPOUTh MHOTOYI'OJIBHUK PACIPEIEICHUS CIIy4YallHON BEIMYHUHBI X.

19. CocrtaButh 3aKOH paclpeneieHHs] MOMagaHus B LeJdb HPHU UYEThIPEX BBICTpENaxX, €CIU
BEPOATHOCTb MONIAJAAHNS IIPU oAHOM BbicTpene 0,25.

20. /IBa cTpenka JenaiT MO OAHOMY BBICTpENy B MHUILIEHb. BeposSTHOCTh momajaHus B Hee
nepBbIM cTpenkoM pasHa 0,5, BTopsiM — 0,4. CocTaBUTh 3aKOH YHMCJIa ONAJaHUI B MUILICHb.

21. BeposiTHOCTB TOTO, YTO B OMOIMOTEKEe He0OX0quMas CTYACHTY KHUTa cBOOOIHA, paBHa 0,3.
CocTaBUTh 3aKOH pacHpeesieHus] 4ucia OMOTMOTEK, KOTOPbIE MOCETUT CTYACHT, €CIId B TOPOJE
YeThIpe OMOINOTEKH.

22. Ha 60 copTOMCHBITATENBHBIX YYacTKaxX OMNpEIeNICHA CICAYIOIIas ypOKalWHOCTh SPOBOU
MIIeHUIIBI, 11/Ta. [I[poBecTu cTaTuCTHYECKYI0 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. Cpennemecsiunas 3apruiata 100 paOOTHHUKOB XO3SHCTBA 32 UCTEKIIAN TOJI, THIC. PYO.
[IpoBecTu cTaTucTUYecKyr0 00pabOTKy JaHHBIX.

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; 29; 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; 33,17, 3,3; 3,4, 3,9; 3,1; 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;
3,4;2,6;29; 2,6; 3,3; 3,7; 3,5; 3,0; 1,7; 1,8

4. Meroan4eckue MaTepHaJibl, ONpeaesiioue Npoue1ypbl OLeHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH,
XapaKTepu3yIMX 3Tanbl (popMUpoOBaAHUA KOMIIETEHIHI

4.1 Ilpouenypsl OLCHNBAHUS 3HAHUI, YMEHUH, HABBIKOB
U (MJIH) ONBITA AeATeIbHOCTH

KonTtpons pesynpTaToB oOyueHuss OO0y4arommxcs, 5TalloB U YpPOBHS (HOpMHUPOBAHUS
KoMIleTeHIIMM no aucuuiinHe «[IpuknanHas MaremMaTMka B TEXHOJIOTMM IPOJYKTOB IHTaHUS
KUBOTHOTO MPOMCXOXKJIEHUS» OCYIIECTBIIAETCS Yepe3 MPOBEICHHE BXOJIHOTO, TEKYLIETO, BHIXOHOIO
KOHTPOJIEH U KOHTPOJISE CAMOCTOSTEIbHON paboThI

@OopMBI TEKYILIEr0 U UTOTOBOIO KOHTPOJS U (OHJBI KOHTPOJIbHBIX 3aJaHUN JJIsi TEKYIIETOo
KOHTpOJISl pa3pabareiBatoTcs Kadeapoil ucxons u3 crerupUKH JUCHUILIMHBI, U YTBEPXKIAIOTCS Ha
3aceaHuu KadeIpsl.
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4.2 Kputepuu OleHKH 3HAHUI, YMEHNH, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH,
XapakTepu3ymmXx 3Tanbl GopMUpoBaHUs KOMIIETEHIIUIH B IpoLecce 0CBOEHUS
00pa3oBaTe/IbHOM NMPOrPaMMbl

Omnucanue IIKajabl OICHUBAHUSA IOCTHIKCHHS KOMIIETCHIMH 10 JUCIMILIMHE IMPHBEICHO B
Tadauie 5.

Tabmuna 5
YpoBeHb OTMeTKa 10 MATHOATEHOM CHCTEME Ornicanue
OCBOCHHS (9K3aMeR)
KOMITETCHIIUU
BBICOKHIA «OTIMYHO» oOydJaronuiicss 3HaeT, KaK HCIIOJIb30BaTh
OCHOBHBIC 3aKOHBl €CTECTBEHHOHAYy4YHBIX
JIUCIUATUINH B npodecCuOHATbHON
JIEATEIIbHOCTH, MIPUMEHSTh METO/IbI
MaTEMATUYECKOTO aHanm3a 51
MaTeMaTU4ECKOro (KOMIIBIOTEPHOTO)
MO/JICIMPOBAHUS, TEOPETUUECKOTO u

SKCIICPUMCHTAJILHOIO HMCCJICJOBAHUS,; KaK
BbIIBUTH CCTCCTBCHHOHAYYHYIO CYHIHOCTb

npobiiem, BO3HUKAIOIIUX B xoJe
npodecCuoHaIbHOM JIeATEIbHOCTH,
IPUBJICYD ux TUTSt pelieHus
COOTBETCTBYIOIINI buzuko-
MaTeMaTUYECKUH armapar

0a30Bblii «XOpOIIO» 3HaeT, HO C MpoOenaMu, Kak UCIHOJIb30BaTh
OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
JUCLUTIINH B npodeccnoHaIbHON
NeSITeNIbHOCTH, MPUMEHSTh METO/IbI
MaTEeMaTU4YeCcKOoro aHanu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIETIMPOBaHUS, TEOPETUYECKOTO "

OKCIICPUMCHTAJIBHOT'O  MCCJICAOBAHUA, HE
AOIYCKACT CYHICCTBCHHBIX HETOYHOCTEM ;

Kak BBISIBUTh €CTECTBEHHOHAYUYHYIO
CYILIHOCTh TPOOJIeM, BOSHUKAIOIIUX B XOJE
npodecCuoHaNTbHON NesTeTbHOCTH,
PUBJICYD ux JUTS pelieHus
COOTBETCTBYIOLIUI ¢buzuko-
MaTeMaTUYeCKU anmnapar

MOPOrOBBIii «yIOBIETBOPUTEILHOY oOyyJaronuiics 3HaeT, KaKk HCIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUTIIINH B npodeccuoHaIbHOM
NeSITeIbHOCTH, MPUMEHSATH METO/IbI
MaTeMaTU4eCKOro aHanm3a u
MaTeMaTH4eCKOTo (KOMITBIOTEPHOTO)
MOJICITUPOBAHUS, TEOPETHIECKOTO "

JKCIIEPUMEHTAIIBHOTO HCCIIEIOBAHUsA, KakK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH
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YposeHs OTMeTKa 10 NATHOATEHON CUCTEME Onucanue
OCBOEHUS (9x3amMeH)
KOMIIETEHIINN

npobiem, BO3HUKAIOINX B xoJe
npodeccronanbHON JeATEIIHOCTH,
MIPUBJICYb 1754 ISt peteHHs
COOTBETCTBYIOMINI busmKo-
MaTeMaTHYeCKUi ammapaT HO HE 3HaeT
JeTaneif,  JONMyCKaeT  HETOYHOCTH B
(GbopMyIUpOBKaxX, HApyIIAeT JOTMYECKYIO
HIOCJICI0BATEIBHOCTD B U3JI0’KEHUN
MIPOrpaMMHOT0 MaTepuaa

- «HEYJIOBJICTBOPUTEIIHHOY oOydJaronuiics He 3HaeT, KaK HMCIIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCLUTIINH B npodeccuoHanbHOM
JesATEeIbHOCTH, MPUMEHSTh METO/IbI
MaTeMaTU4eCcKoro aHanu3a u
MaTeMaTU4ECKOro (KOMIIBIOTEPHOTO)
MOJIEJIUPOBAHUS, TEOPETUYECKOTO u
SKCIEPUMEHTAILHOTO HUCCJICIOBAHMS, KakK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb
npobiiem, BO3HUKAIOIIUX B xoJe
npodecCuoHaIbHOM JIeATEIbHOCTH,
PUBJICYD ux TUTSt perieHus
COOTBETCTBYIOIINI buzuko-
MaTeMaTUYECKUH armnapar

4.2.1. Kpurepum olleHKH YCTHOI'O OTBeTa NPU MPOMEKYTOYHOM aTTecTaluu

[Tpu oTBeTe Ha BONPOC 00YYAIOIIUICS JEMOHCTPUPYET:

3HAHHUA. KaK MCIIOJIb30BaTb OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYUYHBIX JAMCLUIUIMH B
npopeCCUOHATLHON  JEeATEIbHOCTH, TNPUMEHATh  METOJAbl ~ MAaTeMaTMYeCKOro  aHaiu3a |
MaTEeMaTHYeCKOro (KOMIMBIOTEPHOTO) MOJEIUPOBAHUS, TEOPETHUYECKOIO0 U 3KCHEPUMEHTAIBLHOTO
UCCIIEIOBaHMsI; KaK BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpoOjeM, BO3ZHUKAIOMIMX B XOJe
npodeccuoHaNbHOM  JeATENbHOCTH, NpPHUBJIEYb HX ISl PEHIEHHS COOTBETCTBYIOIIMN (hU3HKO-
MaTeMaTUYECKHUH ammapar;

YMEHHsI: HCIOJIb30BaTh OCHOBHBIE 3aKOHbl  €CTECTBEHHOHAYYHBIX JHUCHUUIUIMH B
npoeCCUOHATLHON  JEATEIbHOCTH, NPUMEHATh  METOJAbl  MAaTeMaTMYeCKOro  aHaiu3a |
MaTeMaTHYeCcKoro (KOMMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETHUYECKOIO U AKCIEPUMEHTaIbHOIO
UCCIIE/IOBAaHMsI;, BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh NpoOjeM, BO3HUKAIOUIMX B XOJIe
npoeccuoHaNbHOM  eATENbHOCTH, MpPHUBIEYb HX JJS PEHIeHHs COOTBETCTBYIOIIMH (DU3HKO-
MaTeMaTUYECKHUH armapar;

BJIa/IEHHU Sl . HAaBbIKAMU UCIIOJIb30BaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npoeCCUOHATLHON  JEATEIbHOCTH, NPUMEHATh  METOJAbl  MAaTeMaTMYeCKOro  aHaiu3a |
MaTeMaTHYeCKOro (KOMIMBIOTEPHOTO) MOJEINPOBAHUS, TEOPETUUYECKOIO U HKCIEPUMEHTAIbHOIO
UCCIIEIOBAHMsI;, HABBIKAMH BBISBISTh €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJEM, BO3HUKAIOUIMX B
X0Jle MPOPEeCCUOHANBHON AEATEIbHOCTH, NMPUBJIEUb UX ISl PEIIeHHsS COOTBETCTBYIOIIMN (hU3UKO-
MaTeMaTHUYECKHU anmnapar.

4.2.2. Kpurepuu OleHKH BbINOJHEHUS] KOHTPOJIbHBIX (CAMOCTOATEIbHBIX) padoT
[Ipu BBITIOTHEHUH KOHTPOJIBHBIX (CAMOCTOSITENHHBIX) pa0OT 00yUaIOIIHUIACS TEMOHCTPUPYET:
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3HAHMA. KaK MHCIIONb30BaTh OCHOBHBIC 3aKOHBl E€CTCCTBCHHOHAYUYHBIX JWCLHIUIMH B
npoeCCUOHATBHON  JESATEIBbHOCTH, TMPUMEHATh  METOJIbl  MAaTEMaTHYECKOro  aHajiu3a |
MaTeMaTHYeCKOro (KOMIBIOTEPHOI0) MOJICIUPOBAHUS, TEOPETHUYECKOIO M SKCIEPUMEHTAIBLHOIO
WCCIIC/IOBAHMSI; KaK BBISIBUTH €CTECTBEHHOHAYYHYIO CYITHOCTh NpOoOJIeM, BO3HHKAIOIIUX B XOJE
npoEeCCUOHATIBHON  JIEATEIbHOCTH, INPUBJIEYb WX U1 PpELIEHUS COOTBETCTBYIOIIUN (PU3HKO-
MaTeMaTHYECKUH anmnapar,

YMEHHsI: HCIOJb30BATh  OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHBIX JHCLUIUIMH B
npoeCCUOHATBHON ~ JESTEIBbHOCTH, TNPUMEHATH  METOAbl  MAaTEMaTHYECKOrO0  aHalu3a |
MaTeMaTHYeCKOro (KOMIBbIOTEPHOI0) MOJICJIMPOBAHUS, TEOPETHUYECKOIO0 M SKCIEPUMEHTAIBLHOIO
UCCIICIOBAaHMsI;, BBIABUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh HpoOJeM, BO3HUKAIOLUIMX B XOJe
npoeCCUOHATBHON  NIEATENbHOCTH, TPUBJICYb HUX JJIS PEIICHUS COOTBETCTBYIOIIMH (hr3HKO-
MaTeMaTUYECKHUH aIapar;

BJIA/ICHH S . HABBIKAMU UCIIOJIb30BAaHUs OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHbIX JUCLMIUIMH B
npoeCCUOHATBHON  JEATEIbHOCTH, INPUMEHATh  METOAbl ~ MAaTeMaTHMYeCKOro  aHaiu3a |
MaTEMaTHYeCKOro (KOMMBIOTEPHOIO) MOJEINPOBAHUS, TEOPETUUYECKOIO U AKCIEPUMEHTAIbHOIO
UCCIICIOBAaHMsI;, HABBIKAMH BBIABIATh €CTECTBEHHOHAYYHYIO CYILHOCTh IPOOJEM, BO3HUKAIOUIUX B
X07ie MPOPEeCCHOHATBLHON NeATeNbHOCTH, MPUBJIEYb MX JUISI PEIICHHS COOTBETCTBYIOLIMH (hr3HKO-
MaTeMaTUYECKUH anmnapar.

Kpurepun oueHKH BHINOJHEHUSA KOHTPOJIbHBIX (CAMOCTOSATEIbHBIX) PadoT

YpoBeHn OtMeTKa 1Mo MATHOATEHOM Ornucanue
OCBOEHUS CUCTEME
KOMITCTCHIIUH (9K3aMeH)

BBICOKMIA OTJIMYHO oOyJaromuiicss JeMOHCTPUPYET 3HAHHE Kak
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUILTUH B
npoecCHOHAIBHOM ~ JEeSTENIbHOCTH,  IPUMEHATH
METO/IBI MaTeMaTHU4eCKOTo aHaym3a u
MaTeMaTU4YECKOro (KOMIIBIOTEPHOTO)
MO/JICJINPOBAHMUS, TEOPETUYECKOTO U
AKCIIEPUMEHTAJIBLHOTO HCCIEA0BAHUS; KAaK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYILIIHOCTb npobiem,
BO3HUKAIOIIMX B XoJAe  HpodecCHOHaIbHON
NeSATeIbHOCTH, NpPUBJIEYh HMX IS pPEeLIeHus

COOTBETCTBYIOLIUI (bU3HUKO-MaTEMATUYECKUM
anmnapar,

0a30BbIH XOpOoLI0 oOyJaromuiics JEMOHCTPUPYET 3HAHUE MaTepuana,
HE JONYCKAaeT CYIIECTBEHHbIX HETOYHOCTH B
HCIIOJIb30BaAHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JIUCITATIINH B
npo(ecCHOHANFHOM JEATENBHOCTH, B MPUMEHEHUU
METOI0B MaTeMaTUYeCKOT0 aHajan3a u
MaTeMaTU4eCKOro (KOMITBIOTEPHOTO)
MOJIETTUPOBAHHS, TEOPETUYECKOTO Hu
AKCIEPUMEHTAIIBHOTO HCCIIEIOBAHUS; B BBISIBICHUU
€CTECTBEHHOHAYYHOUI CYIIIHOCTH po0em,

BO3HHUKAIOIIUX B  XoAe  MIpodecCHOHATBHON
NESITEIbHOCTH, B TPUBICYEHUU UX I pPELICHUS
COOTBETCTBYIOIUN ¢U3uKO-MaTeMaTHIECKUNA
anmnapar,
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MOPOroBbIi YI0BJIETBOPHUTEILHO

oOydaromuics JIeMOHCTPUPYET 3HAHUS  TOJIBKO
OCHOBHOTO MarTepuaja, HO HE 3HaeT JeTajeH,
JOIYCKaeT  HETOYHOCTH B (OPMYJIUPOBKaX,
HapyIlaeT JIOTHYECKYI IIOCIIeIOBATEIbHOCTh B

W3JI0KEHUH MIPOTPaMMHOTO Marepuaia B
HCTIOJIb30BAaHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JTUCITUATIITAH B
po(eCCHOHANTLHOM JEATEIILHOCTH, B MPUMEHCHHUU
METOJIOB MaTeMaTH4eCKOTro aHajam3a u
MaTeMaTH4YECKOTO (KOMIIBIOTEPHOTO)
MOJICIIUPOBAHUS, TEOPETHIECKOTO u
AKCIIEPUMEHTAJILHOTO HCCIEAOBaHUS; B BBISIBICHUU
€CTECTBEHHOHAYYHOU CYIIIHOCTH npo0Jem,

BO3HHUKAIOIIUX B  XoAe  mIpodeccroHaTbHON
JEATCIBHOCTH, B TPUBICYCHUH WX JUI1 PELICHHS

COOTBETCTBYIOIIMI ¢$u3nKO-MaTeMaTUYECKUIA
annapar,

HEY/10BJIETBOPUTEILHO oOyuaroluiicss 1eMOHCTPUPYET HE3HAHUE KaK
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUTIINH B
npodeCCUOHATIBHON  JeSITENbHOCTH,  MPUMEHATh
METO/IbI MaTeMaTH4eCKOro aHaJn3a u
MaTEMaTHYECKOT O (KOMIIBIOTEPHOTO)
MOJEIUPOBaHUS, TEOPETHYECKOTO u
DKCIEPUMEHTAJIbHOTO HCCIEAOBAHUSA; KAK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYIIHOCTB npo0iem,

BO3HHUKAIOIIUX B  XoA€  HpodecCHOHATBHOMN
JEeSATEIIbHOCTH,  NPUBJIEYb UX JUId  pELICHUS
COOTBETCTBYIOIUI (GU3uKO-MaTeMaTHYECKUNA
anmnapar,

Pazpabomuux: ooyenm, Kupunnosa T.B.

Llece s

(moamuce)
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