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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
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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
23 cemecTprr | [IPHMeHsET HCIIONB30BaTh (OCHOBHBIC 3aKOHBI npobenamu, Kak FCIIONB30BATh
> p MaTeMardueckie | OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYTHBIX MCIIOJIB30BATh OCHOBHBIE 3aKOHBI
MeTOEL 4 | CCTECTBCHHOHAYd  VMCIMILIMH B } OCHOBHBIE 3a8KOHBI  [€CTECTBCHHOHAYYHBI
HBIX JUCIHUIUIAH B [TPO(EeCCHOHATBHOM eCTEeCTBEHHOHAYYHBIX [X JUCIUILIAH B
OCYLIECTBIISIET .
mpoeCCHOHATIEH  [TeATENBHOCTH, ITACIUTUTAH B mpodeccHoHaTbHON
MaTCMATHICCKYIO | (i resiTenbHOCTH, [IPHMEHATH METOBI MpodecCHOHANBHON  |[TeTEeNBHOCTH,
06paboTKy MPUMEHSATH MaTEMaTHIECKOTO e TENBHOCTH, [PUMEHSITh METOMBI
MaHHBIX, METO/IbI AHaAIN3a U MPUMEHATH METOABI  MaTEMAaTUYECKOIO
MOIY4YEHHBIX B | MaTeMaTHyYecKoro |[MaTeMaTHYecKOro MaTeMaTHIeCKOr0  [AHAJIN3a U
X0JIc Pa3pabOTKH | aHaIu3a u (KOMIBIOTEPHOTO) AHaIM3a 1 MaTeMaTU4eCcKOro
IPOTYKIIH W3 | MareMaTHYecKoro |[MOJEIHUPOBAHHUS, MATEMATHIECKOTO0  [(KOMITBIOTEPHOT0)
CBIPBs (KOMITBIOTEPHOT0) [TEOPETHUECKOTO U (KOMITBIOTEPHOTO)  [MOJIETMPOBAHHS,
KHBOTHOLO MOJIENTUPOBAHKS,  PKCIIEPUMEHTATLHOTO IMOJIEITHPOBAHHS, TEOPETHIECKOTO 1
TEOPETHYECKOTO M [UCCIIeIOBAHUS 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 aHATTA3A | 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 MaTeMaTHIeCKOTr0 |[MOICTHPOBAHHS, MAaTEMaTHIeCKOro  [(KOMITBIOTEPHOT0)
HPOHCXOMICHUST (KOMITBIOTEPHOT0) [TEOPETHUECKOTO U (KOMITBIOTEPHOT0)  [MOJIETMPOBAHMS,
MOJENUPOBAHUS,  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
2,3 cemectp [pumensieT HCIIONB30BAaTh (OCHOBHBIE 3aKOHBI MmpobeTaMu, Kak FCIIOB30BATh
’ METOIBI OCHOBHBIE 3aKOHBI [€CTECTBEHHOHAYIHBIX MCIIOIB30BaTh OCHOBHBIE 3aKOHBI
MaTeMaTHaecKkoro | CCTECTBCHHOHAYY  [TMCLMILIMH B OCHOBHBIE 3a8KOHBI  [€CTECTBEHHOHAYTHBI
HBIX JUCHHUIUINH B [IPO(ECCHOHAIBHOM eCTECTBEHHOHAYYHBIX [X JUCIHUILUINH B
MOJIETTUPOBAHUS .
npoeCCHOHATIBH  [TEATENBHOCTH, ITUCIUTLTAH B mpodeccuoHambHON
1 ONTUMHSAUNH | oy 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, ITCOPETUYCCKOIO U
Ha Gase | TEOPCTHUECKOTO H [MCCIIE/IOBAHHA HO HE TEOPETUYECKOTO U PKCIIEPUMEHTAIBHOT
IKCIIEPUMEHTAIIBH [BHAET JIETasIeH, DKCIIEPUMEHTAIIBHOTO [0 UCCIIEI0BAHM
CTaH/IaPTHBIX oro ITOTTYCKAET HETOUHOCTH B [UCCIIEI0OBAHUS, HE
HaKETOB UCCNe0BAHNUS (bopMyIIHpPOBKaXx, ImomycKaer
NPUKJIAAHBIX HapyIIaeT JIOTHYECKYI0  [CYLECTBEHHBIX
MporpaMm [OCIIEI0BATENBHOCTE B [HETOYHOCTEH

IM3JIOKCHUN

IPOTrPaMMHOTO
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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  [IPMMEHSATH 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 bopmympoBxax,
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,
XapaKTePU3yIOIIHX 3Tanbl JOPMHUPOBAHNSA KOMIIETCHIUH B Npo1ecce 0CBOCHHS
o0pa3oBaTe/IbHON NPOTrPaMMBbI
3.1. BxoaHo# KOHTPOJIb

Ha NEPBOM 3aHATUU 110 y‘-IC6HOI>i JUCIMITIINHE «HpI/IKJ'Ia}lHaSI MareéMaThukKka B TCXHOJIOTHMH
IMPOAYKTOB IMUTAHUS ) KUBOTHOTI'O IPOUCXOKIACHUS » IPEAYCMOTPCH BXOI[HOﬁ KOHTPOJIb.

BOl'lpOCLI BXOAHOI'0 KOHTPOJIsA

. Onpenenenue npeaena QyHKIUH.

. CBoiicTBa npenienoB GyHKIUH.

. PackpeiTHe HeonpeaeneHHOCTeN B IIpeIenax.

. [lepBbIii 3amMedaTenbHbIN Ipeaes.

. Bropoii 3aMeuaTenbHbli Ipee.

. Onpenenenne Nponu3BOIHOM.

. IIpaBuna quddepeHunpoBanus.

. Tabnuiia mpou3BOTHBIX.

. Haxoxxenne npou3BoJHOM OT CIIOKHON (YHKIIUU.
10. MccnenoBanue GyHKIIUU HA SKCTPEMYM.

11. UccnenoBanue GpyHKIMHN HA BBITYKIOCTh, BOTHYTOCTh, TOUKH IIeperuoa.
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Pe3ynbTarhl TEKYLIEro KOHTPOJIS UCHOIB3YIOTCS IPU MPOBEACHUH MPOMEKYTOUHON aTTECTALIUU.

3.2 KoHTpoJIbHBIE (CAMOCTOATEIbHbIE) PA0OTHI

Temaruka 3agaHuil K KOHTPOJBHBIM UM CaMOCTOSITENIbHBIM pa0oTaM YCTaHOBJEHa B
coorBercTBUM ¢ Ilacmoprom ¢oHma omeHouHbIX cpeactB (tabnwma 1). JlanHbli Bug pabor
MPOBOAMTCS HA MPAKTUYECKUX 3aHSATHUSX. 3aJaHHsl COCTABJICHBI MO TPUALIATH BAapUAHTHOH cucTeMe
(IpuBeseH OJIMH U3 BapUAHTOB).

KonTpoabHas padora Ne 1
HNuTerpajabHble HCUHMCIEHUS.
Heonpenesienublii nHTErpaj. OnpeaeieHHbIA HHTErPaJ U €ro NpuJIoKeHust
1. HaliTu HeonpeiesIeHHbIe UHTETPAJIbI:

1)J~ )()3(2+ )J‘ 5x+8

X2+ 2X +
5) jes'" *sin2xdx ; 6) Iarctgfdx 7).[ dx 8)J'

d 7 3) _[(2x+1)sm3xdx 4) _[X+20 dx;

1+3\/x+1'

2. BLI‘H/ICJ'II/ITL OHpCI[eJ'IeHHLIC HUHTCI'paJibl:

1) Ixe tIn?x 1+\/_

3. BBIMUCIUTS MIOmMAb (UTYPHI, OTPAHUYEHHON KPUBBIME y = 2x% —X — 2; y = -x? + x — 1.

4. Beryucnauth miomans GpUrypsl, orpaHU4eHHONW KPWUBBIMHU, 33JaHHBIMH B MOJISIPHBIX KOOpAMHATAX.
T
r=8(l-cosgp), p=0, go:E.

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

r\JIél

-
"3

6. Haiitu oObem Tena, oOpa3oBaHHOIO BpalleHHEM BOKpYr ocu OX (Uryphl, pacHojOXEeHHOH B
TIepBOM KBaJpaHTE M OrPaHMUEHHOH mapabonoit y = X2, mpaMoii y = -X + 2 u ocbio OX.

7. Berancaure o6beM KoHyca BbicoToi H 1 paguycom ocHoBanus R.

dx
8. BplunciauTh HeCOOCTBEHHBIM MHTErpasl WM YCTAHOBUTH €r0 PacXxoJuMocTh 1) Jﬂ 2)
X" +4aX+

+00

j xe ™ dx

0
Kontpoabnas padora Ne 2
JAuddepenunaibHbie ypaBHeHUSA

1. Pemmiuth nuddepennmanbHoe ypaBHEHUE:



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

5) 2xy'—y=3x%,x#0; 6) y'+y=cosx; 7) y+2xy=2xe*; 8) (@1+x?)y+l+y?=0;
9) 2ydx+(y* —6x)dy =0; 10) y'tgx—y=2.

2. HaliguTe 4acTHOE pelieHue JTMHEHHOTO OJHOPOIHOTO MU (EepeHIMaTLHOTO YPaBHEHUS BTOPOTO
MOpsiIKa ¢ TOCTOSHHBIMU KO3 hUimeHTamus:

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)=-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[%jzo, y'(%)=l

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

3. Pemmuth muddepeHnpanbHoe ypaBHEHHUE:

1) y'=x*-2x; 2) y"+sin2x=+x; 3) y'+

!

y
X+1

=9(x+1); 4) y"-2y'ctgx=sin®x; 5)

(y=2)y"=2(y’)?;6) y"+50sinycos®’y=0

3.2 Bonpockl YCTHOTO Onpoca

1. Tlonsatue o umucioBoM psje. CXOIUMOCTb M PACXOAMMOCTh yHucioBoro psjaa. Cymma psna.

HeoOxonumeie ycinoBust cxogumocTu. CBOMCTBa CXOIAUIMXCS YUCIOBBIX PSAIOB.

JlocTaTouHble TNPU3HAKK CXOJUMOCTH: TEOpeMbl CpaBHeHHs, mpu3Hak J[lamamoOepa,

pagukanbHbIM npu3Hak Komm, nHTErpansHbeii npusHak Komm.

[Tpusnak JleiiGHuna cxonumoctu psga. OneHka octaTka psja.

AOCOIIOTHAS M YCIOBHAs CXOJUMOCTb.

Crenennsle psibl Teopembl AGens. UHTepBai U paguyc CXOIUMOCTH.

HenpepeiBHOCTE CcyMMBbI cTeneHHOro pdana. duddepeHunpyeMocTb U HHTETPUPYEMOCTh

CYMMBI psiJia U CTENIEHHBIX PSJIOB.

7. TeopemMa 0 €IMHCTBEHHOCTH pa3JOKUMOCTH (YHKIMHM B cTeneHHON pana. CxoamMocTb
CTEIIEHHOTO psija.

8. TlpumMepsl pa3ioXKeHUs B CTETIEHHON s/l HEKOTOPBIX (YHKIINNA, OWHOMHUAITEHBINA PSII.

9. MopenupoBanue nopeaeHus GyHKIHMHA, TpUMEHss 3HaHUS O (YHKIMOHAIBHBIX PsiiaX.

10. O6mwme cBeneHuss o auddepeHnnanbHbIX ypaBHeHHSX. OCHOBHBIC ONpEICIICHUS. 3aavH,
NPUBOASIINE K TU(PPepeHIINaTbHBIM YPABHEHHUSIM.

11. lloctanoBka 3anaun Komm A ypaBHeHHs IepBoro mopsiaka. Teopema O CyIIeCTBOBAaHUHU U
€IMHCTBEHHOCTH 3a1auu Komn.

12. OcHOBHBICE BUABI ypPaBHEHHWH TIEPBOTO MOPSIKA: YPAaBHEHUE C PA3ACIBTFOLIUMUCS
MEPEMEHHBIMH; OJITHOPOJHbIE MU (PepeHInaTbHbIe YPABHEHUS IEPBOTO MOPSAKA.
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13.

14.

15.
16.

17.

1.

Jluneiinbie auddepeHnmanbHble YpaBHEHHS TIEPBOTO TOpsiaka. YpaBHeHue bepHysmim, ero
CBEICHUE K JIUHEITHOMY YpPaBHEHMUIO.

Judbdepennmanbaple ypaBHEHUs BbICIIHX TopsaakoB. 3amada Komm. IloHsTHE O KpaeBBIX
3amayax. Teopema o CyIIeCTBOBAaHMHU M €IMHCTBEHHOCTU pelieHus 3aaauu Komm. YpaBHeHus
BTOPOTO MOpsJIKA.

Meto/1 OHMKEHUS TOPSAIKA.

Jluneiinble onHOpoaHble Au(depeHInaIbHble ypaBHEHHUS BToporo mopsaka. CoiicTBa
peumieHu ypaBHeHus. (DyHnamMeHTaldbHbIE CUCTEMBbI pelleHUs. JIMHEHHblE HEOMHOPOIHbIE
ypaBHEHHUS BTOPOro nopsiaka. Teopema o cTpyKType 0011ero pemeHus.

[Toctpoenue moneneil, UCMoNb3ysl HHTErpaJibHOE U U HepeHIIaTEHOE UCUUCICHUSI.

3.3 Bonpocsl py0e:kHBIX KOHTPOJIeH

Bomnpocskl pyoe:kHoro kourpoJisi Nel
Omnpenenenne QyHKIIMN HECKOJIBKUX NIEPEMEHHBIX, 001aCTh €€ 3aJaHusl.

[Tonsitue nmpenen GyHKIMHU HECKOIBKUX MTEPEMEHHBIX, TOBTOPHBIE MPEEIIbI.

2.

HenpeposiBHOCTh. YacTHble mpou3BogHBIE (QYHKUIUH. ['€OMETpHYECKHMH CMBICT YaCTHBIX

IIPpOU3BOAHLBIX.

3.

o oA

[Monueiit muddepenunan u nomHoe npupamenue QyHkuuu. [lomHbni muddepeHnran u ero
CBSI3b C YACTHBIMM IPOU3BOAHBIMM, NPUMEHEHHUE B HPUOJMKEHHBIX BBIYHUCICHUSX.
JlocTaTouHbIe YCIOBHS CYIIECTBOBAHUS MOJHOTO AuddepeHnnana. YacTHble TPOU3BOIHBIC U
noJiHble U dhepeHranbl BEICHIMX TOPSIKOB.

®opmyna Telnopa aist GyHKIUN ABYX EPEMEHHBIX.

[Tpou3BoHas 1o HampasiaeHUIO. ['pasueHt.

OKcTpeMyM (YHKIMH HECKOJIBKHX HE3aBUCHMBIX MEepeMeHHBIX. [loHsATHE 00 AKCTpeMallbHBIX
3Ha4eHUsAX (YHKIMM JIByX IepeMeHHbIX. Heo0XxoauMble M JOCTaTOYHBIE —YCJIOBUS
CYLIECTBOBAHMSI SKCTpeMyMa (DYHKLMHU ABYX HE3aBUCUMBIX IIEPEMEHHBIX.

YcnoBHblil 3kcTpemMyM. [loHsTHE 00 YCIOBHOM 3KCTpeMyMe (YHKIMU ABYX INE€PEMEHHBIX.
MeTton HeompeaeneHHBIX MHOXHTener Jlarpamka. HamOomnblliee m HaWMEHbIIEE 3HAYCHUS

GyHKIHI.
Bomnpocsl py0eskHOro KoHTpOIs Ne2

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

MHTErpajioB. Teopema O CyIIECTBOBaHMM JBOMHOTO HMHTErpayia. BprduciieHHe ABOMHOIO MHTErpaja
IIyTEM CBEIECHUS K IIOBTOPHOMY.

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

JIBOMHBIX MHTErpajax. 3aJadya O BBIUMCICHMHM Macchl Tena. [IpuMeHeHMe NBOWHOTO HMHTErpaiga K
BBIYMCIIEHHIO TUIOMIAAEH, 00OBEMOB.

N

ok

Bonpocs! pyoexnoro kourposs Ne3

ITonsitue o uncioBoM psge. CXOOUMOCTh M PACXOAUMOCTH 4HciaoBoro psaga. Cymma psaa.
HeoOxonumeie ycinoBusi cxogumocTu. CBOMCTBa CXOIAUIMXCS YUCIOBBIX PSAIOB.

JlocTaTouHble NpPU3HAKM CXOAMMOCTH: TEOpeMbl CpaBHeHMs, mpusHak JlamamOepa,
panukanbHbIM npu3Hak Komm, nHTErpanbHeiil npusHak Komm.

[Tpusnak Jlei6Huna cxonumoctH psiaa. OneHka octaTka psja.

AOcCoIOTHAS U YCIIOBHAS CXOAMUMOCTb.

Crenennsle psiibl Teopembl AGens. IHTepBan U paguyc CXOAUMOCTH.

HenpeprIBHOCTE CyMMBI cTerieHHOro psfa. uddepeHunpyeMocTb U HHTErPUPYEMOCTh CYMMBI
psda U CTENEHHBIX PSAOB.

Teopema O €IUHCTBEHHOCTH pa3ioXUMOCTH (YHKIUMU B creneHHOM psan. CxoaumocThb
CTENIEHHOTO psija.

[Tpumeps! pa3inoxKeHHs B CTEIIEHHOM psiJl HEKOTOPbIX (QYHKIUH, ONHOMHATIBHBIN PS.
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9. MonenupoBaHue noBeAeHUs] QYHKIMMA, TPUMEHSSI 3HAHUS O (PYHKIIMOHAIBHBIX psax.

Bonpocel pyde:xkHoro kouTpoJisa Ned

1. Ob6mue cBenenus o nuddepeHUMATBHEIX ypaBHEHUsX. OCHOBHBIC ONpeAcieHUs. 3ajadu,
npuBosLIMe K AU PepeHnaIbHbIM YPAaBHEHHSIM.

2. TlocranoBka 3amaun Komm amst ypaBHeHHs mepBoro nopsijaka. Teopema o CyIIeCTBOBaHHUU U
€MHCTBEHHOCTH 3a1a4uu Komm.

3. OcHOBHBIE BHUABI YPAaBHEHUH TIEPBOrO MOPSIKA: YpPaBHEHUE C pa3JeisIIOIIUMHUCS
MIEPEeMEHHBIMH; OAHOPOJHbIC AU(depeHLInanbHbIe ypaBHEHHUS IEPBOTO MOPSAKA.

4. Jluneitnble auddepeHuraIbHble ypaBHEHUs IEPBOTO Mopsaka. YpaBHeHue bepHymim, ero
CBE/ICHUE K JJUHEITHOMY YpaBHEHMUIO.

5. Huddepenunanbible ypaBHeHHs] BbIcIIUX MopsaakoB. 3anada Komm. Ilonatue o kpaeBbIx
3amayax. Teopema o CylIeCTBOBAaHUU M €IMHCTBEHHOCTH peuieHus 3anauu Kowmm. YpaBHeHUsS
BTOPOT0 MOpsJIKA.

6. MeTo MOHMKECHHSI TOPSIIKA.

7. JluneiiHple onHOpoAHbIe AuddepeHnrnaIbHble ypaBHEHUS BToporo mopsaka. CBoiicTBa
pemenuit ypaBHenus. OyHpameHTanbHble CUCTEMBI pelieHus. Teopema o CTpyKType OOIIero
pelieHus oaHopoAHoro auddepeHnnaibHoro ypaBHeHus. CBOWCTBA UX PELICHUH.

8. JluHeiiHbIE HEOAHOPOIHBIC ypPaBHEHHWs BTOPOTO Topsaka. Teopema O CTPYKType OOIIero
peuieHusl.

Bomnpocsl py0eskHoro konTposs Ne 5

1. 3aauu MaTeMaTU4eCKOM CTaTUCTUKH.
2. Craructuueckoe pacipeiesieHne BhIOOPKH.
3. [TonuroH u rucrorpamma. DMnupudeckas GyHKIHs pacipeIesICHuUs.
4. Craructuueckas OlleHKa TapaMeTPOB pacipeieNiCHuUs.
5. I'enepanbHas v BEIOOpOYHAS] CPETHSISL.
6. I'enepanbHas U BBIOOpOYHAS AUCTIEPCHSI.
7.
Bonpocs! pyoexHoro koutpoJs Ne 6
8. DJeMEeHTHI TEOPUHU KOPPEIISIIHH.
9. @OyHKIMOHANbHAS, CTATUCTUYECKAsk U KOPPEISALMOHHAs 3aBUCUMOCTH.
10.  Kosddumument koppensium.
11.  Jlunum perpeccum.
12. VHTepBanmbHOE OlleHHBaHUE. J|OBEpUTENBHBIA WHTEPBAI ISl OLIEHKA MaTEMaTHYECKOTO
OKU/IaHUS.
13.  HopmanpHOE  pacmpeneneHHe TpH  HM3BECTHOM W HEU3BECTHOM  CpEIHEM
KBaJJpaTHYECKOM OTKJIOHEHUHU.
14. CratucTuueckue TUroTe3bl.
15.  Craructuueckue KpUTEpUU MPOBEPKU TUIIOTES.

16.  Kpurepuii [Tupcona.
3.4. Bompochl 1151 CaMOCTOSITEJILHOT0 U3y4eHHs

1 .O6bIkHOBEHHBIE MU epeHIInanbHble ypaBHEHUs: BTOPOTO OPSIIKA.
2. MeToa NOHMKEHUS MOPAJIKA.
3. Teopema 0 CTpyKType OOIIEro pemeHus OJHOPOAHOrO Au(QepeHInanbHOro ypaBHEHUs
BTOPOTO MOPSIIKA.
4. CX0IMMOCTh U PACXOAUMOCTb YHCIOBOTO PSAA.
5. AGCOJTFOTHAs ¥ YCIIOBHAS CXOJIUMOCTb.
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6. OyHKIIMOHAJIBHBIE PSJIBI.

7. DTanbl MaTeMaTUYECKOr0 MOJIETUPOBAHMUSL.

8. Bunpl MaTeMaTHYECKUX MOJEIICH.

9. [IpunoxxeHust MaTEMaTHYECKOTO aHAJIN3a B TOCTPOSHUU MAaTEMAaTUYECKUX MOJCIICH.

3.5 IIpoMe:kyTOUYHAsI ATTECTAIUS

[TpoMexxyToUHast aTTECTALHS CIYKUT OIEHKOH pabOThl 00YJaroIIerocs B TCYCHUE BCEro CpoKa
oOydeHUsT W TMpPU3BaHA BBIIBUTH YPOBEHb, NPOYHOCTh M CHUCTEMATHYHOCTH TOJNYYEHHBIX WM
TEOPETUYECKNX H TIPAKTHUYECKUX 3HAHWUH, MPHOOPETEHUS HABBIKOB CaMOCTOSTEIBHON paboTHI,
Pa3BHUTHS TBOPYECKOTO MBIIUICHUS, YMEHUE CUHTE3UPOBAThH MOJyYCHHBIC 3HAHUS W NPUMEHSATh UX B
pEIIeHNY TPAKTHYECKUX 3a1a4.

KonTponbHble TpeOOBaHHS W 3aJaHUSl COOTBETCTBYIOT TPeOyeMOMY YPOBHIO YCBOCHHS
JUCIUILTAHBI 1 OTPAXKAIOT €€ OCHOBHOE COJICPIKAHHUE.

Jlyis mosTydeHus 9K3aMeHa O0YyJaroIIuics 0053aH BBIIOJHUTL BCE CAMOCTOSITEIBHBIC PaOOTHI,
HamucaTh KOHTPOJIbHBIC pa0OThI, MPOUTH COOECEOBAHKE MO BHITIOJHEHHBIM THIIOBBIM pacueTaM, T.¢
oOydJaronumcs:

3HAaeT: KaK WCIOJb30BaTh OCHOBHBIC 33aKOHBI €CTECTBEHHOHAYYHBIX JIUCIUIUIMH B
po(ecCHOHAILHOM ~ JICATCIIBHOCTH,  HPUMEHATh  METOJBl ~ MAaTeMaTHYeCKOro  aHajim3a H
MaTEMaTHYECKOTO (KOMIBIOTEPHOTO) MOICIMPOBAHUS, TEOPETUYECKOTO W IKCIECPHUMEHTAIHHOTO
WCCIIC/IOBAHMSI; KaK BBIIBUTh €CTCCTBEHHOHAYYHYIO CYIIHOCTh NpPOOJEeM, BO3HUKAIONIMX B XOJE
po(heCCHOHATLHOW  JEATCIIFHOCTH, TPHBJICYh WX JUIS PEHICHHS COOTBETCTBYIOMIMHA (hHU3MKO-
MaTeMaTHYCCKH aIlapar;

yMeeT:  WCIOJb30BaTh  OCHOBHBIE  3aKOHBI  €CTCCTBCHHOHAyYHBIX  JTUCIUIUIMH B
po(ecCHOHAIBHOM ~ JIEATCIIBHOCTH, HPUMEHATh  METOJIbl ~ MaTeMaTHYeCKOro  aHajiuM3a u
MaTEMaTHYECKOTO (KOMITBIOTEPHOTO) MOICIMPOBAHUS, TEOPETHYECKOTO U IKCIEPUMEHTAILHOTO
WCCIIC/IOBAHMSI; BBIABUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh TPOOJEM, BO3HUKAIOUIMX B XOJIE
po(heCCHOHATLHOW  JEATCIIBHOCTH, TPHUBJICYh WX JUIS PEHICHHS COOTBETCTBYIOIIHUN (DU3HKO-
MaTeMaTHYECKH aIlapar;

BJIaJieeT: HABBIKAMHU UCIIOJH30BAaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCIUIUINH B
mpo(ecCHOHAIBHOM ~ JIEATCIIBHOCTH, HPHUMEHATh  METOJIbl ~ MaTeMaTHYeCKOro  aHaiuM3a u
MaTEeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJCIUPOBAHUS, TEOPETUYECKOTO W AIKCIEPHUMEHTAIHHOTO
UCCJIETOBAHMs;, HABBIKAMHU BBISABISITH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpPOOJieM, BO3HUKAIOUIMX B
X0JIe TPOPECCHOHATBHON JEATeILHOCTH, TMPHUBJICYh WX JUISI PEIICHUS COOTBETCTBYIOIINN (DHU3HKO-
MaTeMaTHYeCKUii anmapar.

BOl'lpOCBI, BBIHOCHUMBIC HA 3a4€T

1. KommiekcHble uncna. OnpeaeneHue.

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

3. KowmmrekcHblie uncia. X reomerpudeckasi HHTEPIpETaIusl.

4. KowmmnekcHble uncna. Tpuronomerpudeckas ¢popma.

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

6. MaremaTnueckuii ananus. OnpeeneHne HeopeaeIeHHOTO HHTErpalla i €ro CBOHCTBA.

7. WHarerpanpHble ucuuciaeHus. Tabnuiia MHTETpaioB.

8. HHrerpanpHble WCUYUCICHHS. MeTOA 3aMeHbl TICPEMEHHOW B  HEONPEICIICHHOM
UHTETpaje.

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

10. UnTerpanbHble ncuncienus. OnpeneneHue onpeaeIeHHOTO HHTEeTpajla U €ro CBOICTBA.

11. MuTerpanbHble HCUUCIEHU. MeTo/1 3aMEHbI TepeMEHHOM B OIPe/IeICHHOM MHTErpalle.

12. UnterpanbHble  ucuucieHus. VHTerpupoBaHWE 10 YacTsAM JUIsL  ONPEACTICHHOTO
UHTErpaa.
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13. UnTerpansubie ucuyucieHus. HaxokaeHune muiomazeii Mmpu MOMOIIM OMpPEIeICHHBIX
UHTETPAJIOB.

14. UnTerpanpubie ucuucieHus. HaxoxaeHue oOBEMOB MPU TOMOIIU OMPEASTCHHBIX
UHTETPAJIOB.

15. ludpdepennmanpabie ypaBHEHUS IIEPBOTO MOPSIIKA.

16. uddepeHunanbHbie ypaBHEHUS C pa3ISISIFOIIMMHUCS TEPEMEHHBIMHU.

17. Onpnoponnbie nuddepeHIuanbHbIe YpaBHEHUS TEPBOTO MOPSIIKA.

18. Jluneitnbie muddepeHnraabHbpe YpaBHEHUS IEPBOTO MOPSAKA.

19. . Iuddepennumanpabie ypaBHEHUSI BTOPOTO MOPSIKA.

20. Iuddepennmanbapie ypaBHEHHS BTOPOTO MopsiaKa. MeTo MOHMKESHUS TIOPSIIIKA.

21. XapakTepucTHUeCKUe YypaBHEHUS i TUGQPEpeHINaNTHBIX YpPaBHEHUH BTOPOTO
MOp/IKa., MX pelICHHUE.

22. OgHopoanble quddepeHnranbable YpaBHEHHS BTOPOTO MOPSIKA.

23. JIuneitabie qudpepeHnranbaple ypaBHEHHS BTOPOTO MOPSIIKA.

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 cy4YaifHble BETHYNHBL.

31. HenpepbIBHBIE ClTydaitHbIC BETHYNHBI.

32. HopMaubHBIii 3aKOH pacrpeieieHus CIyYaifHbIX BEJINYHH.

33. MaTtemartuyeckasi CTaTUCTHKA. BapualimoHHBIC PSIJIbL.

34. Kpurepuii CTproieHTa.

CI/ITyaIII/IOHHbIe 3agavdm

1. CKopoCTh MIPSIMOJIMHEHMHOTO JIBIXKEHUSI TeJla BhIpakaeTcs popmynon

v = 2t + 3t? (wm/c). HaiiT myTh, IO IeHHBII TEIOM 32 5 CEKyHJ OT Hadyana JIBHKEHHS.
2. CKopoCTh MPSMOJIMHEWMHOTO IBI)KEHUSI TeJla BhIpakaeTcs popmynon

v = 2t + 3t? (wm/c). HaiiTi myTh, IpOiieHHbI TeJ0M 3a 1 MUHYTY OT Hauana JBIDKEHHUS.
3. CKopocTh MPSIMOTMHEHHOTO ABMKEHHUS TeNa BhIpaXkaeTcst PopMyoit

v = 2t + 3t? (m/c). Haiftu myTh, MpOUIEHHBIN TEIOM 3a 25 CeKyHJ OT Hauajia JBUKEHHUS.
4. CKopOoCTh IPSIMOJIMHEWHOTO IBUXKEHUSI TeJla BhIpakaeTcs popmMynon

v = 2t + 3t? (wm/c). HaiiTu myTh, IpOiieHHbII TeoM 3a 45 ceKyHJI OT Hadyana JIBHKEHHS.

S. CKOpOCTb MPSIMOJIMHENHOT O IBUKEHUS Tella BeIpaxkaeTcs GopMysioi

Vv = 2t + 3t? (m/c). Haiftu myTh, IpoiiIeHHBIi TEJIOM 3a 5 MUHYT OT Hayasa ABUKEHHUS.
6. Haiinute koo puimeHT HaKJIOHA KacaTeIbHOM, IPOBEIEHHOHN K TpaduKy QyHKINU

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

7. Haiigure koa¢ddunneHT HakI0Ha KacaTelIbHOM, IPOBEIEHHON K rpa@uky (GpyHKINN
Yy =sin X + COS X B €ro Touke ¢ abCIHCcCo Xo = 11/2.

8. Haiinurte ko3¢ GumeHT HakiIoHa KacaTeabHOM, IPOBEAECHHON K rpaduKy QyHKIMU
y=Inx+ x3/3 B ero Touke ¢ abcuuccoi Xo = 2.

9. Haiigure yrinoBoit koo duimeHT KacaTteabHOW, IPOBEACHHON K rpaduKy GyHKIIMH
y = 3x3- 2x +1 B ero TouKe ¢ abcrmccoit Xo = 1.

10.  Haiigute yrioBoi ko3 pHUIMEHT KacaTeabHOH, IPOBEACHHOM K rpaduky GyHKIHH

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

11. BeposATHOCTb M3rOTOBJIEHUSI CTaHJAPTHOM JETalu HAa JaHHOM cTaHke paBHa 0,9. Haiitu
BEpPOSITHOCTB, UTO U3 B3ATHIX Hayrax 300 neraneit 250 okaxyTcs CTaHIapTHBIMM.
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12. beuio mocaxeno 400 nepeBbeB. HailTu BEpPOSITHOCTH TOrO, YTO YHMCIO MPUKUBIIMXCS
nepeBbeB cocTaBUT oT 360 1o 375, eciiu BEPOSITHOCTh MPHKUBAHUSA OTIEIBHOIO JEPEBA COCTABIISIET
0,9.

13. Ha Hekotopom yuacTke noBpexaeHsl rpajgom 20% pacrenuii. KakoBa BeposSiTHOCTh, UTO U3
100 pacTenuit okaxyTcs MOBPEXAEHHBIMU OT 15 10 25 pacTeHnii?

14. Iltunedabpuka nocrasiser B Marasud 90% s nepBoit kareropuu. Haiitu BeposiTHOCT
toro, 4to B maptuu 10000 siuir yucio sl nepBoi kareropuu Oynet He menee 8§900.

15. Bcxoxects cemsiH naHHoW naptuu paBHa 90%. Haiitu BepostHOCTh TOro, uto M3 100
HOCESIHHBIX B3OUIET 95 ceMsH.

16. Cemena mmenuns! copepxar 0,2% copusikoB. Halitu BepositHOCTh TOro, uro u3 1000
ceMsH OyzeT 3 CeMEeHU COPHSKOB.

17. OxorHuk, umeromuii 4 maTpoHa, CTpenseT B Leidb 10 MEPBOro MOMAJaHUsl WM TOKa He
M3pacXoAyeT MaTpoHbl. BeposiTHOCTH momagaHusi B uenb npu Kaxaom Beictpene 0,25. CoctaBUTh
3aKOH paclhpeeNieHus ClydailHOM BeTMYHHbBI X — YHCIIa U3PAcX0/I0BaHHBIX MATPOHOB.

18. Monera Opomiena tpu paza. CirydaiiHast Bemu4MHa X — YMCIIO NosABIeHus repoa. Hamucartp
3aKOH paclnpezesieHus: U MOCTPOUTh MHOTOYTOJIbHUK PacHpeesIeHUs CIIy4aifHON BETMYUHBI X.

19. CocraButh 3aKOH pacIpeleicHHs TONMagaHus B IEIb HPHU YEThIPEX BBICTpENaX, €CIU
BEPOATHOCTH MOMAJAaHUs IPH OAHOM BeicTpene 0,25.

20. JIBa cTpenka AeNaOT MO OJHOMY BBICTPENIY B MUIIEHb. BeposATHOCTh MomajaHusi B HEE
nepBbIM cTpenkoM paBHa 0,5, BropsiM — 0,4. CocTaBUTh 3aKOH YKCiIa NONAalaHU B MUILIEHbD.

21. BeposiTHOCTB TOTO, YTO B OMOIMOTEKE HEOOX0MMMAas CTYACHTY KHUTa cBOOOIHA, paBHa 0,3.
CocTaBUTh 3aKOH pachpeaencHus 4ucia OHOIMOTEK, KOTOpble MOCETHUT CTYACHT, €CIH B TOPOJIe
YeThIpe OMOIMOTEKH.

22. Ha 60 copToucHbITaTeNbHBIX yYacTKax OMpeeNieHa CIeAyollas ypOoKalHOCTb SpPOBOU
IIICHHMIIBL, 11/Ta. [[poBeCTH 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. Cpennemecsunas 3apriaTta 100 paOOTHUKOB X03sIiCTBa 32 UCTEKIIUN IO/, THIC. PYO.
[IpoBecTu cTaTUCTHYECKYIO 00pAOOTKY JIaHHBIX. :

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;20;22;26;25;42;29;18;24;39;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; 33,34, 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;
34,26, 29; 2,6; 3,3; 3,7;3,5;3,0; 1,7, 1,8

4. Meroanyeckue MaTepuaJibl, ONpe/e/silolue Mpoue1ypbl OLeHUBAHUS 3HAHMI, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH,
XapaKTepu3yIMX 3Tanbl (popMUpOBaAHUA KOMIIETEHIHI

4.1 Ilpouenypsl OllecHNBAHUS 3HAHUI, YMEHHNH, HABBIKOB
U (MJIM) OTBITA 1eATEIBLHOCTH

KouTtponbp pe3ynpTaToB oOyueHUs OOy4aroluxcs, O3TalmoB U YPOBHS (HOPMHUPOBAHHS
KOMIIeTeHIIMN 1o auctuiuiiae «[lpukiagnas maremaTrka B TEXHOJOTHH TMPOAYKTOB IHTAHUS
KUBOTHOTO MPOUCXOXKJECHUS» OCYUIECTBISETCS 4Yepe3 MPOBEIECHHWE BXOMHOIO, TEKYILEro, BBIXOIHOTO
KOHTPOJIEH ¥ KOHTPOJISI CAMOCTOSATEIBHOM paboThI

@OopMBI TEKYIIETO U HTOTOBOTO KOHTPOJS W (OHIBI KOHTPOJBHBIX 3aJaHUN ISl TEKYIIETO
KOHTpOJISI pa3pabarbiBatOTCsi Kadeapond MCXOAs U3 CHenu(PUKA JAUCIHUIUIMHBI, U YTBEPKAAIOTCA Ha
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3acelaHny KadeIphl.

4.2 Kpurepuu OuleHKH 3HAHUI, YMeHHN I, HABBIKOB U (MJIM) ONbITA 1eATEJIbHOCTH,
XapakTepu3youmXx 3Tanbl JopMUPOBAHUS KOMIIETEHIUH B IIpoLiecce 0CBOEHUs
0o0pa3oBaTe/IbHOW NPOrPaMMbI

Omnucanue IIKajabl OICHUBAHUS IOCTHOKECHHS KOMIIETCHIMH 10 JUCIMILIMHE IMPHBEICHO B
Tadauie 5.

Tabnuna 5
YpoBeHb OTMeTKa 10 MATHOATEHOM CHCTEME Orncanue
OCBOCHHS (9K3aMeH)
KOMITETCHIIUU
BBICOKHIA «OTJMYHO» oOyuaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIC 3aKOHBl €CTECTBEHHOHAYYHBIX
JIUCIUATUINH B npodecCuOHATbHON
JIEATEIIbHOCTH, MIPUMEHSTh METO/IbI
MaTEMATHYECKOTO aHain3a 51
MaTeMaTU4ECKOro (KOMIIBIOTEPHOTO)
MO/JICIIMPOBAHUS, TEOPETUUECKOTO u

SKCIICPUMCHTAJILHOI'O HMCCJICIOBAHUS; KaK
BbIIBUTH CCTCCTBCHHOHAYYHYIO CYHIIHOCTb

npobiiem, BO3HUKAIOIIUX B xoJe
npodecCuoHaIbHOM JIeATEIbHOCTH,
PUBJICYD ux TUTSt pelieHus
COOTBETCTBYIOIINI ¢buzuko-
MaTeMaTUYECKUH armnapar

6a30BbiIii «XOPOLIIO» 3HaeT, HO C MpobenaMM, Kak MCIOJIb30BaTh
OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
JUCHUTIINH B npodeccuoHaIbHON
NeSITeNIbHOCTH, MPUMEHSTH METO/IbI
MaTeMaTU4YeCcKOoro aHanu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIETIMPOBaHUS, TEOPETUYECKOTO "

OKCIICPUMCHTAJIBHOT'O  MCCJICAOBAHUA, HE
JAOIMYCKACT CYHICCTBCHHBIX HETOYHOCTEM ,

Kak BBISIBUTh €CTECTBEHHOHAYYHYIO
CYILIHOCTh TPOOJIeM, BO3HUKAIOIIUX B XOJE
npodecCuoHaNTbHON NesTeTbHOCTH,
PUBJICYD ux JUTS pelieHus
COOTBETCTBYIOLIUI ¢buzuko-
MaTeMaTHYeCKHI amnmapar

MOPOrOBBIi «yIOBIETBOPUTEILHOY oOydJaronuiicss 3HaeT, KaKk HCIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JVCLUTIIINH B npodeccuoHaIbHOM
NeSTeIbHOCTH, MPUMEHSATH METO/IbI
MaTeMaTU4eCKOro aHanm3a u
MaTeMaTH4eCKOTo (KOMITBIOTEPHOTO)
MOJICITUPOBAHUS, TEOPETHIECKOTO "
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YposeHs OTMeTKa 10 NATHOATEHON CUCTEME Onucanue
OCBOEHUS (9x3amMeH)
KOMIIETEHIINN

HKCHEPUMEHTATIBHOTO HCCIIEAOBAHUS, Kak
BBIIBUTH €CTECTBCHHOHAYYHYIO CYIIHOCTb
npobiem, BO3HUKAIOIINX B xoJe
npodeccronanbHON JeATEIILHOCTH,
MIPUBJICYb 1754 ISt peteHHs
COOTBETCTBYIOIINI busuKo-
MaTeMaTHYeCKUi ammapaT HO HE 3HaeT
JeTaneil,  JONmyCKaeT  HETOYHOCTH B
(GbopMyIUpPOBKaxX, HAPYIIAeT JIOTMYECKYIO
HIOCJICI0BATEIBHOCTD B U3JI0KEHUH
IPOrpaMMHOT0 MaTepuaa

- «HEYJIOBJICTBOPUTEIIHHOY oOydJaronuiics He 3HaeT, KaK HMCIIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCUUTIINH B npodeccuoHanbHOM
JeSTeTbHOCTH, MIPUMEHSTh METO/IbI
MaTeMaTu4eCcKoro aHanu3a u
MaTeMaTU4YECKOro (KOMIIBIOTEPHOTO)
MOJIEJIUPOBAHUS, TEOPETUUECKOTO u
SKCIEPUMEHTAILHOTO HUCCJIEIOBAHMS, KakK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb
npobiiem, BO3HUKAIOIIUX B xoJe
npodecCuoHaIbHOM JIeATEIbHOCTH,
PUBJICYD ux TUTSt perieHus
COOTBETCTBYIOIINI buzuko-
MaTeMaTUYECKUH armapar

4.2.1. Kpurepum OLleHKHM YCTHOTO OTBeTA NIPH MPOMEKYTOYHOI aTTecTaluu

[Tpu oTBeTe Ha BONPOC 00YUAIONIUICS JEMOHCTPUPYET:

3HAHHUA. KaK MCIOJIb30BaThb OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JMCLUUIUIMH B
npopeCCUOHATLHON  JESATEIbHOCTH, NPUMEHATh  METOJAbl  MAaTeMaTHMYeCKOro  aHaiu3a |
MaTEeMaTHYeCKOro (KOMMbIOTEPHOI0) MOJEINPOBAHUS, TEOPETHUYECKOTO U HKCHEPUMEHTaIbHOIO
UCCIIEIOBAaHMsI; KaK BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpoOjeM, BO3HUKAIOIIMX B XOJe
npoeccHoHabHOM  NeATENbHOCTH, NpPHUBJIEYb HX JUIS PEHIeHHs COOTBETCTBYIOIIMN (hU3HKO-
MaTeMaTUYECKHUH ammapar;

YMEHHs: HCIOJIb30BaThb OCHOBHBIE  3aKOHbl ~ €CTECTBEHHOHAy4YHBIX JHUCLUUIUIMH B
npodeCCUOHATLHON  JEeSATEIbHOCTH, NPUMEHATh  METOJAbl  MAaTeMaTHMYeCKOro  aHaiM3a |
MaTeMaTHYeCcKoro (KOMMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO U HKCIEPUMEHTaIbHOIO
UCCIIEIOBAaHMsI; BBIIBUTh E€CTECTBEHHOHAYYHYIO CYIIHOCTh MpoOjieM, BO3HHMKAIOIIUX B XOJ€
npoeccuoHabHOM  JeATENbHOCTH, NpPHUBJIEYb HX JUISl PEHIEHHS COOTBETCTBYIOIIMN (hU3HKO-
MaTeMaTUYECKHUH ammapar;

BJIa/ICHHU Sl . HAaBbIKAMU UCIIOJIb30BaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npoEeCCUOHATLHON ~ JESATEIbHOCTH, MPUMEHATh  METOJIbl ~ MAaTeMaTHYeCKOro  aHajiu3a |
MaTEeMaTHYeCKOro (KOMIMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO U HKCIEPUMEHTaIbHOIO
WCCIIEIOBAHMsI;, HABBIKAMH BBISBISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJEM, BO3HUKAIOUIMX B
X0Jle MPOPEeCCUOHANBHON AEATEeIbHOCTH, NMPUBJIEUb WX ISl PEHIEHHs] COOTBETCTBYIOIIMN (DU3HKO-
MaTeMaTHUYECKUH anmnapar.
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4.2.2. Kpurepuu oleHKH BbINOJHEHHS] KOHTPOJIBHBIX (CAMOCTOSITEJILHBIX) Ppa6oT

[Tpu BBIIOTHEHUU KOHTPOIBHBIX (CAMOCTOSATEIBHBIX) PAOOT 00YJArOIIHIACS TEMOHCTPUPYET:

3HAHUA. KaK MHCIOJNb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JMCLUUIUIMH B
npoEeCCUOHATBHON  JESATEIBbHOCTH, TNPUMEHATH  METOAbl ~ MAaTEMaTHYECKOr0  aHaliu3a |
MaTEMaTHYeCKOro (KOMIMBIOTEPHOTO) MOIEIMPOBAHUS, TEOPETUUYECKOTO U AKCIEPUMEHTaIbHOIO
WCCIICIOBAHMsI; KaK BBIIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh NpoOJeM, BO3HHKAIOUIMX B XOJE
npodeccuoHaNbHOM  IEATENbHOCTH, NpPHUBJIEYb HX ISl PEHICHUS COOTBETCTBYIOIIUN (HU3HKO-
MaTeMaTHUYECKUH amnmnapar,

YMEHHsI: HCIIOJIb30BaTh  OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAYYHBIX JHUCLUUIUIMH B
npodeccuoHaNbHOM ~ JIEATENIbHOCTH, NPUMEHATh  METOJbl ~ MaTeMaTH4YeCKOro  aHaiu3a H|
MaTEeMaTHYeCKOro (KOMIBIOTEPHOT0) MOJICIUPOBAHUS, TEOPETUYECKOTO M OKCIEPUMEHTAIHLHOTO
UCCJIEIOBAHMs, BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOJeM, BO3HHUKAIOIIUX B XOJe
npoeCCUOHATBHON  JIEATEbHOCTH, TPUBJIEYb HUX JJIs PpEIICHUS COOTBETCTBYIOIMH (hr3HKO-
MaTeMaTHYeCKUi arapar;

BJIaJIeHHUs1 . HAaBBIKAMU MCIIOJIh30BAHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLIUIUIMH B
npodeccuoHaNbHOM  JIEATENbHOCTH, NPUMEHATh  METOJbl ~ MaTeMaTHYeCKOro  aHaluM3a U
MaTeMaTHYECKOro (KOMIIBIOTEPHOTO) MOJICIIMPOBAHUS, TEOPETUYECKOTO M SKCIEPUMEHTAIHHOTO
WCCIICIOBAHMs; HABBIKAMU BBISBIISTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BO3HHUKAIOIIUX B
X07ie MPOPECCUOHATHLHON NeSTENPHOCTH, NMPUBJIEYh MX JUISI PEIICHHS COOTBETCTBYIONIMH (hHU3HMKO-
MaTeMaTHYeCKUii anmapar.

Kpurepun ouieHKH BHINOJHEHUSA KOHTPOJIbHBIX (CAMOCTOSATEIbHBIX) PadoT

YpoBenn OTMeTKa 1Mo MATHOATEHOM Ornucanue
OCBOEHUS CUCTEME
KOMITCTCHIIUH (9K3aMeH)

BBICOKMIA OTJIMYHO oOyJaromuiicss JeMOHCTPUPYET 3HAHHE Kak
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUILTUH B
npoecCHOHAIBHOM ~ JEeSTENIbHOCTH,  IPUMEHATH
METO/bI MaTeMaTH4eCKOro aHanm3a U
MaTeMaTU4YECKOro (KOMIIBIOTEPHOTO)
MO/JICJIUPOBAHMUS, TEOPETUYECKOT O U
AKCIIEPUMEHTAJIBLHOTO HCCIEA0BAHUS; KAaK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYILIHOCTb npobiem,
BO3HUKAIOIIMX B Xo0Je  NpodecCHOHaIbHOU
NeSATeIbHOCTH, NpPUBJIEYh MX IS pPELIeHus

COOTBETCTBYIOLIUI (bU3UKO-MaTEMATUYECKUM
anmnapar,

0a30BbIH XOpOoLI0 oOyJaromuiicss TEMOHCTPUPYET 3HAHUE MaTepuaa,
HE JOMYCKAaeT CYIIECTBEHHbIX HETOYHOCTH B
HCIIOJIb30BaAHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JIUCITATIINH B
npoecCHOHANFHOM JESTENBHOCTH, B MPUMEHEHUU
METOI0B MaTeMaTHIeCKOTO aHaInu3a u
MaTeMaTHU4eCKOro (KOMITBIOTEPHOTO)
MOJIETTUPOBAHHS, TEOPETUYECKOTO "
AKCIEPUMEHTAIIBHOTO HCCIIEIOBAHUS; B BBISIBICHUU
€CTECTBEHHOHAYYHOUI CYIIIHOCTH po0em,

BO3HHKAOIIKUX B X0J€ HpO(I)CCCHOHaHLHOﬁ
JACATCIIBHOCTH, B NPHUBJICYCHHUUN WX A PCIICHUSA
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COOTBETCTBYIOUIUI (bU3UKO-MaTEMATHYECKUM
amnmapar,

MOPOroBbIi YI0BJIE€TBOPHUTEILHO

oOydaromuicss JIeMOHCTpUPYET 3HAHUS  TOJIbKO
OCHOBHOI'O Marepuaja, HO HE 3HAaeT JeTaleH,
JOIYCKaeT  HETOYHOCTH B (OPMYJIUPOBKAX,
HapyllaeT JIOTUYECKYIO0 IOCJIEI0BaTeIbHOCTh B

W3JI0KEHUHT MIPOTPaMMHOTO Marepuana B
HCTIOJIb30BAaHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JTUCITUATLTAH B
po(eCCHOHANLHOM JEATEIILHOCTH, B MPUMCHCHHUU
METOJIOB MaTeMaTH4eCKOro aHajam3a u
MaTeMaTHYECKOTO (KOMIIBIOTEPHOTO)
MOJCIIUPOBAHUS, TEOPETHIECKOTO u
AKCIIEPUMEHTAJILHOTO HCCIEAOBAHUS; B BBISIBICHUU
€CTECTBEHHOHAYYHON CYIIIHOCTH npo0Jem,

BO3HHUKAIOIIUX B  XO0A€  HpodeCCHOHATBHON
JEATCIBHOCTH, B NPUBICYCHUH HX JUI1 PELICHHS

COOTBETCTBYIOIIHNI $u3nKO-MaTeMaTHIECKUIA
annapar,

HEY/10BJIETBOPUTEILHO oOyuyaroluiicss 1eMOHCTPUPYET HE3HAHUE KaK
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUTIIINH B
npoeCCUOHATLHON  JESTEIbHOCTH,  NPUMEHATh
METO/bI MaTeMaTH4eCKOro aHaJM3a u
MaTEMaTHYECKOT O (KOMIIBIOTEPHOTO)
MOJEIMPOBaHUS, TEOPETHYECKOTO u
HKCIEPUMEHTAJIbHOTO HCCIEAOBAHUSA; KAK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYILIHOCTB npo0iem,

BO3HHUKAIOIIUX B  XoAe  HpodecCHOHATbHON
JeSTEIbHOCTH,  INPUBJIEYb WX U1 pelIeHUd
COOTBETCTBYIOIUI (bu3uKO-MaTeMaTUYECKUNA
anmnapar,

Pazpabomuux: ooyenm, Kupunnosa T.B.

flecc e

(moamuce)
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