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hopmMupoBaHHS

Ne Conepxanue Crp.

1 [lepeuenb KOMIETEHIINI C YKa3aHUEM 3TaNoB X (OPMUPOBAHUS B ITPOIIECCE 3
ocoeHust OI1OI1

2 Onucanue rnokaszaresiei U KpuTeprueB OLICHUBAHMS KOMIIETEHIMI Ha Pa3IMYHbIX 5
sTanax ux (HopMUpPOBaHUS, ONMMCAHKE [ITKAJ OICHUBAHUS

3 TunoBble KOHTPOJIbHBIE 33/JlaHUS WM HHBIE MaTepuaybl, HEOOXOAUMbBIC s
OLICHKU 3HAaHUW, YMEHMM, HaBBIKOB H (WIM) OIbITa JIESITEIBHOCTH, 12
XapaKTEepU3YIOIIMX 3Tallbl (HOPMUPOBAHMS KOMIIETECHIUI B MIPOLIECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

4 MeTtoauueckue MaTepuaibl, ONpeAesone MpoLeaypbl OLEHUBAHNUS 3HAHUIA,
yYMEHUM, HABBIKOB U (WJIM) OMbITA JACSITEIIbHOCTH, XapaKTEPU3YIOIINX 3TANbl UX 23




1. [lepeyeHb KOMNETEHIIMI C YKA3aHHEM 3TANOB UX (JOPMHUPOBAHUA B MpPolecce OCBOCHUS
o1ron

B pesynbrare nzydenus AUCHHUILTUHBI «Martemarrkay oOydatomuecs, B coorBercTBun ¢ PI'OC
BO 1o wnampaBinenuto mnoaroroBku 08.03.01 CTpouTenbCTBO, YTBEPKIACHHOTO MPUKA30M
MunuctepctBa oOpazoBanust u Hayku P® ot 31.05.2017.r. Ne 481, dopMuUPYIOT CIEIYIOIIHE

KOMIICTCHI N, YKa3aHHBIC B Ta6J'II/II_[e 1.

®opMupoBaHUe KOMIIETEHIUI B Ipolecce U3yYeHHUs THCIUIIUHbI
«MaremaTuka (0230Bblii YyPOBEHb)»

Tabnuma 1
KomMnerenius Nunaukaropel OTalbl Buapt OneHoYHbBIE
Kon | HaumenoBanue JIOCTHKECHUS dbopMupoBaHus | 3aHATHN s CpeAcTBa s
KOMITETEHIINI KOMIETeHIIMU B | (hOpMUPOBaH OLICHKHU YPOBHs
npoiiecce usi c(hOpPMHUPOBAHHOCTH
ocBoenus OIIOII | komnereHun KOMIIETEHIIUU
(cemecTtp) u
1 2 3 4 5 6
OIIK | Cmocoben OIIK-1.6 Pemenne 1 TIEKITUH, YCTHBIH ompoc,
-1 pelaTh 3a5a4u YpaBHEHUH, IIPaKTUYECKUE | TUIIOBOM pacuer
po(heCCUOHAIBH | ONMHCHIBAIOIIUX 3aHATUSA
Ol IeSITeNIbHOCTH | OCHOBHBIE
Ha OCHOBE (mznueckue
UCIIONIb30BaHUSL | TPOIECCHI c
TCOPCTUUCCKUX U | IPUMCHCHUEM
MPaKTHYECKUX METOJIOB
OCHOB JINHEHHOMN
C€CTCCTBCHHbBIX U aHFC6pI)I u
TEeXHUIECKUX MaTeMaTHYECKOTO
HayK, a TaKkxkKe aHanm3a
maremaruueckor | OITK-1.8 1
0 armapara Pemenne
WHKEHEPHBIX
337124 C TOMOIIbIO
MaTEMATHYCCKOI'O
armapara
BEKTOPHOH
anreOpel,
AHAITUTHYECKOU
TeOMETPHH "
MaTEMATHYCCKOI'O
aHanm3a
VK - | Crnocoben YK-2.1 1 JIEKIUH, YCTHBIH ompoc,
2 onpeaensaTs kpyr | IIpeacrasnenue MPAKTUYECKUE | TUIOBOM pacyer
3aj1a4 B paMKax | IMOCTaBJICHHON 3aHATUS
MIOCTABJICHHOM 3a1a4d B BHIC
neian n BI)IGI/IpaTI) KOHKPETHBIX
ONTHUMAaJIbHbBIC 3aJaHNui




CIIOCOOBI UX VK-2.5 1
pcCHicHu:, COCTaBJICHUE
HC?fOIIH u3 MOCJICIOBATCIbH
JEHCTBYIOLIUX OCTH
MPaBOBBIX HOPM, (anropuT™a)
HMEIOITHIXCS
1 pelenus 3agayu
pecypcoB u
OTrPaHUYCHUH

Komnerenmus OIIK-1 Takxe popMupyercst B X0/1€ OCBOCHHUS TUCIHUIUINH: JEKTPOCHAOKEHUE C
OCHOBAMHU JJIEKTpOTeXHUKH, MHpopmarnka, Mmxenepnas ¢usuka, Pusuka, Xumus, Ludppossie
texHosoruu B cucremax TI'C u B, Mexanuka. Teoperuueckas mMexanuka, Mexanuka. TexHudeckas
MexaHuka, MHxeHepHas reosorusi, MexaHuka. Mexanuka rpyHtoB, HaueprartenbHas reomerpus.
Nnxenepnas rpaduka, Ilpuxmanmnas marematuka B cucremax 1I'C m B, TemromaccooOMmeH,
MarepuanoBeieHHe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepuasioB, MexaHuKa >XUJIKOCTH U Tas3a,
Heranu mamuH, ConpoTuBiieHHEe Marepuanos, M3pickaTenbHas npakTuka, [lonroroBka k mpouemype
3aIUTHI U 3aIIUTa BBITYCKHON KBAIU(PUKAIIMOHHON PaOOTHI.

Komnerennus YK-2 taxke popmupyercs B xo/1e 0cBOeHUs JUCHUILTUH: OCHOBBI OpraHU3aINH
U yhpaBieHMs Hpou3BoAcTBoM, MenemxmenT, IlpaBoBenenue (oOumii kypc), IlomroroBka k
MpOIEeype 3alIUThI U 3aIIUTa BBITYCKHON KBaTH()PUKaMOHHON pabOTHI.

2. Onucanue nokasareJjiei u KPUTEPHUEB OLICHUBAaHUSA KOMHeTeH]_[I/Iﬁ
Ha pa3/iYHbIX 3TallaX uX (l)OpMHpOBaHHSI, OIIHMCaHMC IITKAJ ONCHUBAHUSA

Hepequb OLCHOYHbLIX CPEACTB

Tabauma 2
Ne HanmenoBanue Kparkas xapakrepuctuka IIpencraBnenue OLIEHOYHOTO
/0 | OLIEHOYHOIO CPEJCTBA OLICHOYHOI'O CPEICTBA cpeactea B OM
1 Tunoso# pacyer CPEICTBO ITPOBEPKU YMEHUM | KOMIUIEKT 3alaHui 110

MNPUMCHATH ITOJTYUCHHBIC
3HAHUS JUTSI PEIICHHs 314
OIPEICTICHHOTO THIIA 10
paszeny WId HECKOJIbKIM
pazzaenam

BapHaHTaM

VYceTHBIT onpoc

CPEICTBO KOHTPOIIS,
OpPTaHU30BAHHOE KaK OMPOC

B yCTHOH (opme
Mearornyeckoro paboTHUKa
00yJaroIuxcsi Ha TEMBI,
CBSA3aHHBIE C U3y4aeMOM
JTUCIUATUTMHOW U
pacCcUMTaHHOW Ha BHISICHCHHE
o0bema 3HaHUI
oOydarorerocs mo
OTIpeIcIEHHOMY pa3ieny,
TeMe, TpoOJIeMe | T.II.

BOIIPOCHI IO TEMaM

JUCITATIIINHEI:

- NEPEYEHb BOIIPOCOB K
CEMHHapy

- NEPEYEeHb BOIIPOCOB IS
YCTHOTI'O OIpoca




IIporpaMmMa oleHUBAHUA KOHTPOJIUPYEMOH TUCHUILIMHBI «MaTemMaTHKa
(ba30Bblil ypOBEHb)»

Tabnuua 3
KoHnTponupyemsie Kon xoHTponupyemon
Ne pOHpY L KOHTPOIHPY HaumenoBanue
paszaensl KOMIIETEHIIUH (WU ee
/T OLICHOYHOT'O CPE/ICTBA
(TeMbl JUCHUILINHBI) 4acTH)
1 2 3 4
1. | KoMiuiekcHble yncia OIlK-1, OIIK-2 Y CTHBIN ONPOC, TAIOBOM pacyet
2. | lIpenen m mpousBoaHas OIIK-1, OIIK-2
¢$byHKIUU OJIHOH Y CTHBIHA OIIpoc, TUIIOBOU pacdyeT
epeMeHHON
3. |Ipunoxenus OIIK-1. OIIK-2 . .
. YCTHBIH OIIPOC, TUIIOBOM pacyeT
MIPOU3BOAHOMN
4. | Heonpenenennslit OIIK-1. OIIK-2
HHTErpal.
OnpeneneHHbIid Y CTHBIHA 0IIpoc, TUIIOBOU pacdyeT
HHTETpa u ero
MPUIOKEHUS
nbdepeHIaIbHbIE OIIK-1, OIIK-2 . .
5. | Andbdepenu ’ Y CTHEI Ompoc, THIIOBO# pacyeT
ypaBHEHU

Onucanue nmokasarteJei u KPpUTCPUEB ONCHUBAHUSA KOMIIETEHIIHIi 110 AUCHUIIIMHE aTeMAaTHKa»
Ha Ppa3s/IMYHBIX 3Tamnax ux q)OpMI/IPOBaHI/IH,
OIIMCaHHuE IIKAJ OLICHUBaAHUA

Tabnuua 4
Kon WNHnukaTopsl [lokazarenu U KpUTEpUU OLICHUBAHUSI PE3YJIBTaTOB O0yUYEHUS
KOMIICTCHIIN JOCTHUIKXCHUA HHNKEC HOpOFOBbIﬁ HpO,Z[BHHy’TLIﬁ BBICOKHM
H, OTaIlbl KOMHeTeHHI/Iﬁ IIOpOIroBOTO YPOBCHBb YPOBCHB YPOBCHBb
OCBOCHHUS YpOBHS (ynoBneTBopu (xoporo) (oTnHr4HO)
KOMIICTCHIIN (HCYI[OBJICTBOPI/I TCJII)HO)
u TEJILHO)
1 2 3 4 S) 6
OIIK-1, OIIK-1.6 oOyuaronuiics He 3HaeT {o0ydaronuiics oOyuaronmics oOyyaronuics
1 cemectp Perenue 3HAYMTEIHHOM YaCTH  |[IEMOHCTPUPYET IIEMOHCTPHUpPYET IIEMOHCTPHUpPYET
ypaBHeHwui, POrpaMMHOTO BHAHHS TOJBKO BHAHKME MAaTepHala, [BHAHUE OCHOB
R — Marepuaa, II0Xo OCHOBHOT'O He J0IyCcKaeT MaTepuaa, pakTHKH
OCHOBHBLE OpHEHTHpYeTCS B Marepuana, Ho He  (CYIIECTBEHHBIX IPUMEHEHHS
OCHOBax BHaET JeTalei, HETOYHOCTEH MaTepuaa,
$usnueckne MaTeMaTH4YECKOro foryckaer MCUYEPIIBIBAOLIE U
MpoNeCChl C laHaNM3a, OCHOBHBIX HETOYHOCTH B [MOCIIEN0BATENBHO,
PUMCHCHHUEM MOHATHUAX ¥ METO/IaX, HE  [(POPMYIHPOBKax, METKO U JIOTUYHO
METO0B BHAET PaKTUKY HapyIaer M371araeT MaTepua,
JINHENHON MPUMEHEHNs MaTepHaa, [TIOTHYECKYIO [XOpOIIO
anreopsI W |romyckaer [OCIIe/10BATEIBHOCTh OpHEHTUPYETCS B
MaTeMaTHdeckoro CYICCTBEHHbIC OIIMOKN (B H3TOKCHHH MaTepuae, He
e — [POrpaMMHOTO BaTpyaHSEeTCs C
MaTepuaia OTBETOM MpH
BIOM3MEHEHUN
BagaHuN




OIIK-1.8 00ydJaroIHiics He 3HaeT POYYaroMMiCs Gyqaromuics o0yyaromuics
Pemenue 3HAUUTENBHON YacTH ITEMOHCTPUPYET ITEMOHCTPUPYET ITEMOHCTPUPYET
WMHKEHEPHBIX POTPAMMHOTO BHAHMS TOJIBKO BHAHWE MAaTepUaa, BHAHUE OCHOB
sazag ¢ | Marepuana, moxo OCHOBHOTO HE OMyCKaeT IMaTepuaa, IPaKTHKK
OPHUCHTUPYCTCA B MaTe€pualia, HO HE CYLICCTBECHHBIX MPUMCHCHUSL
TIOMOIIBIO IOCHOBax BHACT z[eTanefI, [HETOYHOCTEMN MaTepuala,
MaTcMaTHICCKOro MaATECMAaTHYCCKOT'O IHOITyCKaeT MCUCPIIBIBAIONIE 1
arapara lAHAITM32, OCHOBHBIX HETOYHOCTH B MOCTIe0BATENBHO,
BCKTOPHOM MOHATHAX U METOJaxX, HE |[(hOopMyNIUpOBKax, METKO U JIOTHYHO
anreOpel, BHAET MPAKTUKY HapyIaeT M3araeT MaTepuan,
aHaHHTquCKOﬁ MPUMCEHEHUA MaTe€puala, IOTUYECKYIO Xxopomio
reoMeTpun W |IOImyCKaeT [MOCIIeI0BATEILHOCTh OpUEHTHUpYETCS B
MaTeMaTUueCcKoro CYLIECTBEHHBIC OH_II/I6KI/I IB U3JIOKCHUU MaTepualic, He
aHaJIU3a MpOTrpaMMHOI'0O BaTPYAHACTCA C
MaTepualia OTBETOM IIpU
BUIJOU3MCHCHU U
BagaHMit
VK-2, VK-2.1 o0yJaromuics He o0yuarouuics obyuaronuics 00y4aroIHHCs
1 cemectp IIpencraBnenue 3HAaeT KaK NpeAcadaTpy | ACMOHCTPUPYCT AEMOHCTPUPYCT ACMOHCTPUPYCT
HOCTaBHeHHOﬁ prr 3a7a4 B paMKaX 3HaHUs TOJIBKO 3HaHUE MaTcpuaia, 3HaHHUE, KaK
3ajjau B Buje | HOCTAaBICHHOW memu | OCHOBHOTO KaK MpEACIIATD HpeneATs Kpyr
KOHKPETHBIX U BHIOUPATH Marepuaja Kak KpyT 3a1a4 B 3a7a4 B paMKax
3aJaHui ONITHMAaJIbHEIE HIPENCIATE KPYT | pamMKax MIOCTABJIEHHO
CIIOCODBI UX 3aJa4 B paMKax MIOCTaBJICHHOMN eI U
PEILEHHs, UCXOS U3 TIOCTaBICHHOM UEIU U BBHIOUPATH
IEACTBYIOIMX HCTH 1 BBIOUpATh ONTUMAJIbHBIE
[PaBOBBIX HOPM, BBI6I/IpaTI> OINTUMAaJIbHbBIE Ccoco0bI UX
AMCIOLIHXCS ONTHMAJILHBIC CHOCOOBI HX pelieHus,
pecypcos u CrocoOsI MX pelieHus, UCXOMIS U3
OrpaHuYeHuit pemeHus, MCXOJIA U3 JEHCTBYIOIIMX
HCXOnd U3 JEHCTBYIOIINX MIPABOBBIX HOPM,
JNEUCTBYIOIIUX MNPaBOBBIX HOPM, | UMEOIINXCS
IIPAaBOBLIX HOPM, UMEIONIUXCS pecypcoB u
HMCIOMIHUXCA pecypcoB OrpaHHYeHHI
pecypcoB u OTPAaHUYEHUM, HO |, IPaKTHKY
OTrpaHUYEHUI IOIMyCKaeT PUMEHEHHS
HE3HAYUTEJIbHbIE [MaTCpHala,
HETOYHOCTH MCUCPIILIBAIOIIC U
MOCIEI0BATENBHO,
HUCTKO U JIOTHUYHO
M3J1aract MaTepual,
XOpOIIO
OpHUEHTHpYETCS B
MaTepuae, He
BaTPYIHAETCS C
OTBETOM IIpH
IBUJOU3MCHCHU U
BaTaHui
VK-2.5 oOyJaromuiicst He o0ydJarormics oOydJarormics oOyJaronuics
COCTAaBJICHHE 3HaeT KaK NpeAesTh | JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
IOCJIEAOBATEILHO prr 3a7a4 B paMKaX 3HAHUA TOJIBKO 3HaHUEC MaTepuala, 3HaHUE, KaK
OCHOBHOTO

cTH (aNropurMa)
pelIeHus 3a]1a49u

IMOCTaBJICHHON LIETH
U BBIOMPATH
OIITHUMaJbHBIE
CIIOCOOBI UX
peIIeHH s, UCXOIS U3
JIEHCTBYIOIINX
MIPAaBOBBIX HOPM,
HAMEFOIIUXCSI
pPECYpCOB H
OrpaHUYEHUN

Marepuaia Kak
MpeIesTh KpyT
3ajJ]a4y B paMKax
TIOCTABJIEHHOM
LeJd |
BEIOMpATH
ONITHUMAJIbHbIE
CIIOCcO0BI X
perenus,
UCXOJS U3
JEUCTBYIOIIUX
TIPaBOBBIX HOPM,
HUMEIOINXCs
pecypcoB u
OrpaHUYEHUN

KaK IpeseNsiTh
KpYT 3a7a4 B
pamKax
[IOCTaBJIEHHOU
HEeNn |
BBIOMpATh
ONITUMAIIEHBIE
CIIOCOOBI UX
pemeHus,
HCXOAs U3
JEHCTBYIOIIUX
MIPaBOBBIX HOPM,
UMEFOIIUXCS
pecypcoB u
OTpaHUYEHUH, HO

JIOITyCKaeT

NpeeNsTh Kpyr
3aj1a4 B paMKax
[IOCTABJICHHOM
eI U
BBIOMpATh
ONTHMAaJIbHBIE
CHOCOOBI NX
peuieHus,
UCXOJIS U3
JIeHCTBYIOIUX
MPaBOBBIX HOPM,
MMEIOIINXCS
pecypcoB u
OrpaHUYCHUN

, IPAKTHKY

MPUMEHCHUA




HE3HAYUTECJIbHbIC MaTepHaa,
HETOYHOCTHU MCUEPIIBIBAIOIIE U
MOCJICAOBATCIIbHO,
UETKO U JIOTUYHO
M3Jiarac€T MaTe€pual,
Xopomo
OPUCHTUPYETCA B
MaTepualic, HE
BaTpyaHSAETCS C
OTBETOM IIPH
IBUOJOU3MCHCHU N
BaJaHuH

3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEO0OXO0UMbIe /IJIs OLeHKH 3HAHWI,
YMeHHii, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH,
XapakTepu3yoImXx 3Tanbl (opMupoBaHUs KOMIIETEHIIUIH B Ipolecce 0CBOCHUS
00pa3oBaTe/IbHON NPOrPaMMbI

3.1. BX0aHO# KOHTPOJIb

Ha mnepBom 3aHatuum mo y4eOHoi gucuuiuimHe «Matemaruka (ba3oBbelii  ypoBeHb)»
MPEIyCMOTPEH BXOJAHON KOHTPOIb, KOTOPBII MPOXOAUT B (hOpME TECTHPOBAHUS.

Bxo1HOI KOHTPOJIb MPECIECNYET CAEAYIOLINE LIEIIH:

- HaCTPOUTH 00y4aeMOro Ha JaHHYIO IPEIMETHYIO 00JIacTh;

- IPOBEPKA UCXOJHOTO YPOBHS 3HAHU;

- OIPEJEIUTh TOTOB HIIM HE TOTOB JaHHBIN 00y4aemblil K paboTe 1o Kypcy;

- JIMarHOCTUPOBATh IO PE3yJNbTaTaM BbHIIOJHEHUS BXOJHOTO KOHTPOJISA MPOOENbl B 3HAHMSIX
00y4aeMbIX.

CopepxaHue TECTOB CrPYNIMPOBAHO BOKPYT OCHOBHBIX pa3ZelioB IIKOJIBHOIO Kypca
Matematuku: "Uucrna u BelumcneHus", "BolpaxkeHus u ux mpeoOpazoBanus", "YpaBHeHHS U
HepaBeHcTBa", "Oynknus", "T'eomerpuueckue purypsl. U3Mepenne reoMeTpuuecKuX BeUInH".

Bonpocs! BxoaHoro kouTpoJisi Nel

1. MHOXeCTBO 4HceN: HaTypajbHble, LIeJIble PAallMOHAIbHbIE, UPPALlMOHAIbHBIC, BELIECTBEHHBIE
KOMILIEKCHBIE.

2. JlexkapToBa CUCTEMa KOOPIMHAT.

3. Teopema IIudaropa. PaccTosiHue Mexay AByMsl TOUKaMHU Ha TUIOCKOCTH.

4. @®opMynbl BBIYMCICHHMS IUIOMAAEH MPOCTHIX (UIYp: MPSIMOYTOJbHHUK, TpPEYroJbHUK,
napajuiesiorpamMm, Tpareuus, Kpyr.

5. @opmynbl BeMUCIEHUS OO0BEMOB TeJl: Mapajulelenunes, Mpu3Ma, WWIMHAP [UpaMuia,
KOHYC, HI1ap.

6. IlonsiTie ¢yHKuIMHU, 006JACTh ONpeeNeHus, 00JacTb 3HaAUCHUH.

7. @yHKIHS HA INIOCKOCTH KaK T€OMETPUYECKOE MECTO TOYEK.

8. CniocoOnl 3a71aHus GyHKIMU: TaOMUYHBIN, rpaduuecKuil, aHaATUTHYECKUH.

9. CaoiicTBa (QYHKIIMU: OJHO3HAYHOCTH — MHOTO3HAYHOCTh, YETHOCTh — HEYETHOCTbD,
CUMMETPUYHOCTD, IEPUOIUIHOCTD.

10. IIpsimast Ha TIIOCKOCTH, TpauK U CBOKCTBA.

11. KBanparnas napabona, rpaduk U CBOHCTBA.

12. Boruncnenue kopHel KBaJpaTHOTO YpaBHEHHMsI: O0IIEro BUA U PUBEIECHHOTO.

13. Kybuueckast mapaboia, rpaduk 1 CBOICTBA.

14. Crenennast pyHkuus, rpaduk U CBOMCTBA.

15. [oka3zaTenbHast GpyHKIMS, rpaduK U CBOICTBA.

16. Jlorapupmuueckast pyHkuus, rpaduk 1 CBONCTBA.

17. Tpuronomerpuyeckue GyHKIHU SiN ¥ COS, TpadUKK 1 CBOWCTBA.

18. Tpuronomerpuueckue ¢pyukiuu tg u ktg, rpaduku u cBoiictsa.
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19. oCHOBHBIE TPUTOHOMETPUUECKHUE TOXKAECCTBA.
20. Tpuronomerpuyeckue HopMysbl IPUBEACHUS HA €AMHUYHOM KpPyTe.

Pe3ynbrarsl
aTTeCTalUu.

3.2 TunoBoii pacuer

[enb

WM BOIIPOCOB.

TemaTnka THIIOBOTO pacdue€Tra yCTaHaBJIMBACTCA B COOTBETCTBHUH C TEMaTHKOM HpOfII[CHHOFO

JICKIIMOHHOTO Kypca.

BBITIOJIHCHHA THUIIOBOI'O pacycTa:

Tunosoii pacuer Nel

1. B3agauax 1.1- 1.20 pemuTs 3aJaHHYIO CUCTEMY JIMHEWHBIX YPaBHEHUM:

1.1

13

1.7

1.9

1.11

oX,
Xl
2X%,

3x,;

2x,

2x,

Xy

3x,;

+ X,
+X,

_xz

+ 8%,
+ 2X,

+ 2x,
+ 3x,

+ X,

- 3x,
+5x,
+ 6x,

+X,

+ X,

—5x,

+ X5

3X,

+ X,

+ X,

noJe3ysichk hopmynamu Kpamepa;
merozioM ["aycca;
MaTpUYHbIM METOA0M;

= 11

11

1.2 {3x;

1.4

1.6

1.10 <2x,

1.12 {3x,

+2x,
- 5x,

+1x,

+2x,
+X,

_xz

+4x,

- 2x,

+X,

+ X,

_xz

- 2x,

_xz

+4x,

+ X,
+ 3x,

+4x,
+2x,

+ X5

- 2x,

+4x,

+ X5

+4x,

+ X3

—6x,

TEKYIIEro KOHTPOJISI MCHOJIB3YKOTCS IIPM  INPOBEICHUU IPOMEKYTOYHOU

yIOIyOUTh, CHCTEMATH3MpPOBATh U 3aKPEHUThH
TEOPETUYECKHE 3HAaHUS O0YYarolUXCs; NIPOBEPUTh CTENEHb YCBOEHMsI OJHOM MM HECKOJBKHUX TEM

31
29
10

11
11

17



x, +5x,
113 2x;, -x,
X, —2x,
3x, +4x,
1.15 X, +5x,
2x, —X,
2x, +Xx,
1.17 {2x, -—x,
3x;, +4x,
x, +5x,
119 {2x, -—x,
3x, —2x,

1)
2)
3)

+ 2x,

+2x,
+ X,

—3x,

+4x,
—3x,

—5x,

+ 4x,

-7 X, —2x,
0 1.14 <2x, +3x,

2 3x, —2x,

8 2x, —Xx,

0 1.16 x, +3x,

-1 2x,
20 X, —X,
3 1.18 <2x, +3x,
-8 2x, +x,
7 11x, +3x,
4 1.20 ¢ 2x;, +5x,
11 X, +Xx,

TunoBoi pacuer Ne2
2. B3anauax 2.1- 2.20 nansl koopauHatel Touek A, B, C . TpeOyercs:

+ 3x,
—4x,

— 59X,

+ 3x,

—2x,

+ X,

+ 3x,

—5x,

+ X,

16
12

3anucath BeKTopbel AB u AC B cucteme opT |, | ¥ HalTU AJIMHBI 3TUX BEKTOPOB;

HalTH OpT BekTOpa AB ;

n300pa3uth BeKTOopsl AB u AC B KoOpauHaTHOM miockocTu XOY ;

4) maiitu Bextopa d, =3AB —2AC u d, = 2AB +3AC aHATHTHUECKH U TEOMETPHUECKH.
2.1 A(-8;-3), B(4;-12), C(8; 10) 2.11 A(4;0),B(7;4), C(8;2)
22 A(-5;7),B(7;-2), C(11; 20) 2.12 A(-2; 7), B(10; -2), C(8; 12)
2.3 A(3;-1), B(7; 1), C(4; -2) 2.13 A(-6; 8), B(6; -1), C(4; 13)
2.4 A(-12;-1), B(0; -10), C(4; 12) 2.14 A(0;2),B(3;6),C(4;4)
2.5 A(-10; 3), B(2; 0), C(6; 22) 2.15 A(-10; 5), B(2; -4), C(0; 10)
2.6 A(0; 0), B(3;4), C(4; 2) 2.16 A(-4; 12), B(8; 3), C(6; 17)
2.7 A(-9;6),B(3; -3), C(7; 19) 2.17 A(-3;10), B(9; 1), C(7; 15)
2.8 A(3;-3),B(6; 1), C(7; -1) 2.18 A(4;-3),B(7; 1), C(8; -1)
2.9 A(1;0), B(13;-9), C(17; 13) 2.19 A(2;-2), B(5;2), C(6; 0)
2.10 A(0;2), B(12; -7), C(16;15) 2.20 A(-1; 1), B(2;5), C(3; 3)

3. B3amauax 3.1- 3.20 mansr koopauHaTh! BepmuH nupamusl ABCD. Tpebyercs:

1) 3amucats Bektopsr AB; AC; AD B cucteme opT I, |, K ¥ HaliTH MOIYJIH 3THX BEKTOPOB

Tunosoii pacuer Ne3

—_— e —

—_- > =

2) Haiitu yron Mexay BEKTOpaMH ﬁ?;, Rf ;

—_

3) Haiitu npoexkiuro Bektopa AD Ha BEeKTOp AB ;
4) Haiitu rromans rpanu ABC;
5) Haiitn 066ém nupamuast ABCD.

9
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3.1 A(2;-3;1),B(6; 15 -1),
C(4; 8;-9), D(2; -1; 2).

3.11 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.2 AQ2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.12 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.3 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.13 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.4 A(2;-3; 1), B(6; 1; -1),
C(4;8;-9), D(2; -1; 2).

3.14 A(2; -3; 1), B(6; 1; -1),
C(4; 8; -9), D(2; -1; 2).

3.5 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.15 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.6 A(2;-3; 1), B(6; 1; -1),
C(4;8;-9), D(2; -1; 2).

3.16 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.7 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.17 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.8 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.18 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.9 A(2;-3; 1), B(6; 1; -1),
C(4;8;-9), D(2; -1; 2).

3.19 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.10 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.20 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

JUIMHY CTOpOHBI AB;

yrou B B pagnanax;

e 6 o o o o o H

ypaBHeHHe MenuaHbl AE;
ypaBHEeHME U JUIMHY BbIcOThI C/1;
YPaBHEHUE OKPY>KHOCTH, JUIsl KoTopo# BeicoTa CJI ecTh nuamerp;
YPaBHEHUE NPSAMOH, IPOXOAsIIEH Yepe3 TouKy E napaiensHo cTopoHe

Tunosoii pacuer Ne4

B 3anmavax 4.1- 4.20 nanel koopauHaThl BepiunH TpeyronbHuka ABC. Haittu:

ypaBHeHus ctopoH AB u BC u ux yrioBbie K03 QUIMEHTHI;

AB, u Touky ee nepeceuenus c Boicoroit C/I;
® CHUCTEMY JMHEHHBIX HEPABEHCTB, ONpeAesrommx TpeyroibHuk ABC.

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

A(1;-1)
A(0;-1)
A(1;-2)
A(2;-2)
A(0;0)
A(0;1)
AQ3;-2)
A(3;-3)

B(4;3) C(5:1)
B(3;3) C(4;1)
B(4;2) C(5;0)
B(5:2) C(6;0)
B(3;4) C(4;2)
B(3;5) C(4;3)
B(6;2) C(7,0)
B(6;1) C(7;-1)
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4.9 A(-1;1) B(2;5) C(3:3)

4.10 A(4;0) B(7:4) C(8:;2)
4.11 A(22) B(5:6) C(6:4)
4.12 A(4:-2) B(7:2) C(8:0)
4.13 A(02) B(3;6) C(4:4)
4.14 A4;1) B(7;5) C(8;3)
4.15 AG32) B(6:6) C(7:4)
4.16 A(-2;1) B(1;5) C(2:3)
4.17 A(4;-3) B(7;1) C(8;-1)
4.18 A(-2;2) B(1;6) C(2:4)
4.19 A(5;0) B(8:4) C(9;2)
4.20 A(2:3) B(5;7) C(6:5)

TunoBoi pacuer NeS
2. B3amavax 5.1-5.20 onpenenuTs BU KPUBOK JIMHHH:

5.1 3x* —6x—4y*+8y—13=0 5.11 3x* —6x+4y* -8y -5=0

5.2 4x* —8x—-3y* +6y—11=0 5.12 4x* —8x+3y* —-6y—-5=0

5.3 9x* +18x—4y* +8y—31=0 5.13 9x* +18x+4y* -8y —-23=0
5.4 4x% +8x—9y? +18y—41=0 5.14 4x* +8x+9y? —18y—23=0
5.5 9x* +25y® +100y —189 =0 5.15 9x* —25y* —100y —289=0
5.6 25x* —100x +9y* +36y—89=0 5.16 25x* —100x —9y? —161=0
5.7 4x* +24x+Yy® -6y +41=0 5.17 4x* +24x—y* +6y—36 =0
5.8 x> +6x—4y® +24y-31=0 5.18 X* +6x+4y* —24y+41=0
59 x> -10x—-y* -8y +5=0 5.19 x> —10x+y? +8y+37=0
5.10 x> —10x—y* -8y =0 520 x*—-10x+Yy*+8y+32=0

Tunosoii pacuer Ne6
1. B3aganusx 6.1 — 6.20 HaliTH yKa3aHHbBIC TIPEIEIBI:

. 3x?-5x-2

6.1 !mm’ 3.) X0=1, b) XO=2, C) Xy =0C.
2_ J—

62  limox —2x~10 a) X, =1, b) x, =2, ©) X, =o.

X—Xo 7X—X2 -10 :

_ 2x* +15x+25
6.3 !mm a) Xo =1, b) Xo =5, C) Xy =oC.

2
6.4 XILQ%_ a) X, =1, b) x, =1, €) X, =c.

11



6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

. 2x% -9x+9
lim ————
X% X —B0X+6 :

. Bx—x*-4

lim 2% =2

% X° —2X—8:
lim x? —2x—8
% 2X* +5X+2
i 3x?—2x-1
im=————=
% XT—4X+3 :
. B—x—x*

x—X 3X +8x—3;
Iim&
x>% 5x? —4x—1-

. x> +2x-8
lim —3
=%  8—X

2x% +x-1
M a2
X% X° —3X—4 -

lim X? —3x+2
X% 4—X—3X2;
lim X? +5% + 4
% 2x* —3X+5
lim 4x% —5x+1
X=X 3X—X2—2 :

3 +x-4
lim =%~
% 4X—XT

X* +5X+6
L a——y
% 3X° —x—14 -
2x% +x-1
M a2
% X° —3X—4 -
X —6Xx—7
L "
% 3X° +X—2:
X* —3x+2
im—————
% 14— x - 3x* -

a) X, =2,

a) X, =1,

a) X, =1,

a) X, =2,

a) X, =1,

a) X, =2,

a) X, =1,

a) X, =2,

a) X, =-1,
a) X, =—-2,
a) X, =-1,
a) X, =-1,
a) X, =2,

a) X, =1,

a) X, =-2,

a) X, =1,

b) X, =3, C) X, =cc.

b) X, =4, C) X, =cc.

b) x, =-2, €) X, =cc.

b) x, =1, ¢) x, =c<.

b) X, =-3, C) X, =o.

b) x, =1, €) X, =cc.

b) X, =2, C) X, =cc.

b) x, =—1, €) X, =0c.

b) X, =1, ¢€) X, =c<.

b) x, =—1, €) X, =cc.

b) X, =1, ) X, =cc.

b) X, =1, ¢€) x, =cc.

b) x, =-2, €) X, =cc.

b) x, =2, C) X, =cc.

b) x, =—1, c) X, =cc.

b) x, =2, ¢) X, =cc.

Tunosoii pacuer Ne7

B 3aganusix 7.1 — 7.20 HaliT yKa3aHHbIE IPEIEIbI.
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i Jx -1
72 X7 -1
. AIx+12—4—x
73 lem x?+2x-8
4 lim e
2 X°—X—-6
J1-x-3

75 &
lem 2+3/x
VI-2x+ X = (L+X)
. :

76 im

x—0
17 lim
w2 N2+ x —~2x
78 fim X4
19 lim Y502

x>2 X +8

. V1I=2x4+3x% —(1+x)
710 |lim Ux .

x—0

. 4x-2
711 lim o

x—16

i x> +x-12
o, MRS s

f Jx+12-3
7.13 ![D 2x*—x-21"

i V3+2x —x+4
7.14 !Lrll 3x2—4x+1

x+13 -2x+1
Im 2 -
7.15 %3 X" -9

1+ x —1-x
21600 Ux
: 3/9x -3

J9+2x -5
7.18 M2
J5x+5 -5
71900 Vx-2
3/36x -6

lim

7.20 x—6 2x2 —5x—42°

Tunosoii pacuer Ne8

8. Bzaganmsax 8.1 — 8.20 HaifTu yka3aHHBIE IPEIEIIbI, HCIIOJIB3YS MIEPBBIN 3aMedaTebHBIN

npee:

. arctg2x
a. lim .
x—0 4X

8.2 lim &resin2x.

x—0 4xX

8.3 lim>MoX.
x=0 192X

8.4 lim 294X
x>0 sin“ 6X

8.5 lim SM8X
x—0 thX

8.6 lim S 92X
x=0 §IN“ 3X

i sin 6x
870 192X

. Xtg3x
lim——.
8.11 *>0sin” 2x

lim sm5x2tg3x.

8.12 *>% X

. 3xc0s5x
lim——.

8.13*°% sin3x
sin 2xtg 4x

2

lim

8.14 x>0 X

. 4xcos7x

||m_—.
8.15 x>0 sin2x

sin 3xtg 2x
—_—.

lim
8.16 0 X

5Xxc0s8x
|m_—.
8.17 *~° sin10x

13



. 2xtg4x . sin 2xtg 3x
8.7 I|rr(1) , g . |Im—29.
x=0 SiN“ 6X 8.18 x>0 X
. sin7x . 4xcos5x
8.9 lim : lim——.
x>0 tg3x 8.19 *>° sin8x

i sin 3x lim sin 6xtg 2x
8.10 " tg5x 8200 X

TunoBoi pacuyer Ne9
9. Bzamanmsax 9.1 - 9.20 npoauddepeHunpoBath yKazanHble GyHKINH, TOJIB3YSICH
npaBuiiaMu U popmynamu qudepeHnpoBaHus.

9.1 a) y= In(arctg 2X), 6) y = COS(3X)‘ esin>< ,
B) y=(3x—4-3x+2)", [y AxHTiox
1) y = (arctg3x)"erced V1+9x?

9.2 a) y= COS(ln 5X), 6) y= 3% -1g 2X

B) y=(3x%—2-3x* ~1)?,

D y_arcsin3x
sin x N —_ 2 '
0 y=x"". 1-8x
9.3 a) y=cosvx*+3,
. 6) y=29.In2x,
B) ¥ =(4x* ——=+4)°, :
JX N :ar(ism7xx’
X" +e

I[) y= (Sin \/;)In(cosx).
94  a) y=arcsin(In4x), 6) y = 2% -g3x,
B) y=(x*—%/x+1)°,

1) y=(sinax)" . 2" +1gx

95 @) y=sin(in5x), 6) y =€ sin4
y =e™ sindx,

CO0S3X

Jaxt+4

B) y:(6x2—%+5)2,
r)y=
0 y=(>Inx)~.
9.6 =In(sin6x),
@) y=n( ) 6) y:3tgx-arcsin(x2),
B) y=0¢-44x +2)°, ) arctg7x
r) y="—""-—,
1) y = (arcsin x)° . 2-9x

9.7 a) y =sin(In 2x), 6) y=e"".cos6x,

14



9.8

9.9

9.10

9.11

9.12

9.13

9.14

9.15

9.16

B) y=(x* -2-¥x+4)*,

I[) y — (3X)arcsin9x )

a) y = In(cos5x),

B) y=(x"+2-3x+1)?,
n) y=(ctg3x)°" .

a) y = arcsin(In 2x),

B) y:(3x5+%+7)3,

ny=x".

a) y = In(cos 7x),

B) y=(2x* —3-3/x -1,
0y =997

a) y =arctg(In8x),

B) y=(3x°+2-4/x —8)°,
m) Y = (sinx)".

a) y = In(arcsin 3x),
B) Y= (x3—%+4)2,
X

o) y=x° .

a) y = arctg(In5x),

B) y=(5x2—3-Ux2 —2)°,

n) y=(x+4)%.
a) y = In(cos 4x),
B) y=(4x"—3-3/x+2)°,

Inx3

m) Y =(ctgx)"" .
a) y = arctg(In7x),
B) y=(2x° —%+1)2 :

sinx

n) y=(arctg2x)™"".
a) y =In(sin7x),

r)y

X3 +e*
4-9x°

r)y=

6) y=e""*.arctg3x,

V3-5x%°

e* —ctgx '

r) y=

6) y=e* -tg7x,

Dy = x* +tgx
Va2 +7"
6) y=2""".arcsin 2x,
2-x°
r)y=
COS 2X

6) y — earcsinx . Ctg 3X,

N y= ctgx — cos X
V5x2 +1
arctgx i

0) y=5""-sin4x,

D y= 2-3x°
sin 2x

6) y=e*" -arcsin 2x,

D y= 2" —ctgx
Jaroxd'

0) y =4 -arctg3x,
arctg2x

1) y="020
X' +e

6) y =e""* .arccos 3x,

_ tgx—sinx

Ixt1

6) y =5 -arcsin5x,



B) y = (e*—cos3x+1)°,
n) y=(x*+5)™".
917  a) y=arctg(In5x),

B) y — (Zsinx _il_'_S)B,

n) y=(sinx)2.

9.18  a) y =In(arcsin 2x),

sinx 4
Vx-1

CosX

n) Y = (X2 +1D)%,
919  a) y=sin(In7x),

B) y=(e ~10)",

B) Y= (10COSX —In x—10x)4 :

)y =(sinx)"™.

9.20  a) y=In(cos6x),
B) Y= (e'”X +arctg5x —10x5)4 :

m) y = (sinVx)*.

x3 —sin x
) y=———,
tgx

6) y=e"™"*.cos4x,

D y= In4x—x°
x® —3x

0) y =4 .cos6X,

9 y_3in4x—x3
x2—3x"

6) y=e""*.arctg3x,

cos4x — 2x*°
N Y=—fm 5

X13 _ 3X2

6) y = 2% .arcsin 2x,

_ sin3x—2c0s X
x10 _ 3x12

r)y

Tunosoii pacuer NelQ
10. B 3aganusax c¢ 10.1-10.20 uccnenoBats 3aanHbie PyHKIMHU MeToAaMU JUd(HepeHIIMaTbEHOTO

HUCUYHCIICHUSA, HAYCPTUTH UX rpa(bmq/l.

101 Y =2 -9x* +12x-5.
102 Y=X —3x*-9x+10.
103 Y =X +6x*+9x+2.
10.4 Y =2 +3x*-12x-8.
105 Y =2x" —15x" +36x—-32.
10.6 Y =2x +3x* —36x—21.
10.7 Y =2x* —15x* + 24x+4.
10.8 Y =2x° +9x* —24x —56.
10,9 Y =X —9x* +24x-18.

10.10 Y =X +3x* —24x-21.

1011 Y =X —6x* +9x+1.
10.12 ¥ =X +3x*—9x-10.
10.13Y = 2X* =3x* ~12x+5
10.14Y =2 +9x* +12x+ 7.,
10.15 Y = 2X° —3x* ~36x+20.
10.16 Y = 2X° +15x* +36x +32.
10.17 ¥=2X° —9x* —24x+6L.
10.18 Y =2X° +15x* +24x 2.
1019 ¥ =X —3x"—24x+26.

10.20 Y =X +9x* +24x +17.

16



3.2 Bonpochbl py0eKkHBIX KOHTPOJIei

Bomnpocel pyoe:kHoro kourpoJisi Ne 1

1. JInneitnasa anredpa. PemeHue cucTeM JIMHEHHBIX alreOpanyecKux ypaBHEHUI
Metonamu: Kpamepa 1 MaTpHUUHBIM CIIOCOOOM.

2. JInneitnasa anreOpa. PemieHue cucTeM JIMHEHHBIX alreOpanyecKux ypaBHEHUN
metozioM JKopaano-I"aycca.

3. Bekrtopnas anredpa. Jluneiino 3aBucumasi cuctema BeKTOpoB. ba3uc Ha miockoctu u
B IIPOCTPAHCTBE.

4, BekTopuas anareopa. Koopaunatel Bektopa. JlyimHa BekTopa. JluHeiiHble ornepanuu
HaJl BEKTOpaMH.

5. BekTopHas anredpa. CkajsipHOE MPOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA.

6. Bektopnas aaredpa. BekTopHOoe U CMemIaHHOE IMpoOM3BElIEeHHE BeKTOpoB. Ux
CBOMCTBA.

Bonpocw 0711 CAMOCTOAMENbHO20 U3y4ernus

1.Matpuiisl u 1EHCTBUS C HUMHU.

2. MeTtobl peleHns: CUCTEM JIMHEHHBIX alreOpandecKix ypaBHEHHH.

3. JlelicTBHs C KOMIUIEKCHBIMU YHCIIAMH B TPUTOHOMETPUUECKON opMme.
4 Ilpenensl u ux cBoiicTaa.

Bonpocel py0esxkHoro koHTpoJs Ne 2

1. AHa/IUTHYECKAA IeOMETPUs Ha IUIOCKOCTH. JleKapTOBBIE NPSIMOYIOJIBHBIE CHCTEMBI
koopauHat. OTpe3oK, ero JmHa. JleaeHue oTpe3ka B 3aJaHHOM COOTHOLIECHUH

2. AHaJIMTHYECKasi TeOMeTPUS HA IJIOCKOCTH. YpaBHEHUE anreOpanyeckod JTUHUM Ha
mockocTy. [lepeceuenne TMHNN Ha TIOCKOCTH.

3. AHaJIUTHYECKAA reOMEeTPHUs HA IVIOCKOCTH. Pa3inuHble BUIbI ypaBHEHUH NIPSAMOM Ha
IUIOCKOCTH. 3aauy, CBSI3aHHBIE C IPSIMON Ha IIOCKOCTH.

4. AHaJIUTHYECKAs TreoMeTpus Ha miaockocTu. OOmiee ypaBHEHHE KPHUBBIX
2 mopsAnka Ha IIOCKOCTH. OIUIMIC, €ro KaHOHMYECKOE ypaBHEHUE, IIapaMETPHI.

S. AHaJIMTHYeCKasi reOMeTPHUA Ha MJI0cKocTH. ['unepbona, mapadona, X KaHOHUYECKOE
ypaBHEHUE, IIapaAMETPHI.

6. AHaJMTHYeCKasi reoMeTpHus Ha miockocTu. Cmenienue ocelt koopauHar. [lonspHast
CUCTEMa KOOPJIMHAT.

7. Ilpenen w®  npousBoAHast  (PYHKIMM  OJHOH  IepeMEHHOM. [Ipenen
nocinenoBarenbHOCTU. [penen Gpynkiuu. CoiicTBa mpenena GyHKIUH.

8. Ipenen wu  mnpousBogHas (PyHKuMM  OOHOM  mepeMeHHOM. PackpeiTue

HeonpeaeneHHocTel. 11epBelii 1 BTOPOW 3aMevaTelIbHbIN ITPEAECIIbL.

BOI’ZpOCbl 07151 CAMOCOSAMENIbHO20 U3y4ernus

1. HaxoxaeHue KOOpJIUHAT TOYKH CEpEeIUHBI OTpe3Ka.

2. HaxoxaeHune KoOpAWHAT TOYKU TIepECEUCHHS JTMHAN Ha TUIOCKOCTH.

3. 3anauu, CBsI3aHHbBIE C IPSIMOI Ha TIIOCKOCTH.

4. OO61ee ypaBHEHE KPUBBIX BTOPOTO MOPSJIKA Ha MIIOCKOCTH.

Bonpocsl pyoesxkHoro konrpoJs Ne 3

1. IIpenen u npousBoaHas (PYHKIUH OJHOH NEPEMEHHOM.

[TpousBogHas byHKINH, ee MEXaHUYECKUHI 51 reOMETPUUYECKUI CMBICIIBI.
Huddepenuupyemocts  pynxnuif. IlpowsBogHble oT  aneMeHTapHbIX  ¢GyHkuuid. [IpaBuia
g depeHIupoBaHHUSL.

2. IIpenea u mpousBoaHas (PYHKIUM OJHOM mepeMeHHOM. [Ipou3BoaHBIE BBICIIMX

MOPSAAKOB. MexaHW4eCKUi CMBICIT 2-0i MPOU3BOIHOM.
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3. JAudpdpepennma. Iubdepenunan GyHKIUA U €70 TEOMETPUUECKHI CMBICIT.

4. IIpumenenne nuddepennnana B NpuOJIMKEHHBIX BblYHCJIeHUusiX. DopMmyna s
MPUOIMKEHHBIX BBIUMCIICHUH ¢ UCTIOJIb30BaHUEM AuddepeHnmana.

S. OcHoBHbIe TeopeMbl 0 auppepenuupyembix pynkuusax. Teopembr depma, Poins,
Jlarpanxa, Komu.IIpasuino Jlonurans.@opmyssl Teitnopa u Makinopena.

6. Ilpom3Boanasi oT cia0xkHO#H (GyHKuMH. [IpoM3BOAHBIC BBICHIMX IMOPSAIKOB. MeXaHHMUYECKHM
CMBICJ 2-0 MPOU3BOHON
Bonpocul ona camocmosamenvnozo uzyuenus

1.IIpeaenbl U ©X CBOMCTBA.

2. PackppiTHe HEONpEeIeIEeHHOCTE! B Ipeeiax.

3. [IpousBogHast pyHKUIUU.

3.4 Bonpock! ISl YCTHOTO Onpoca

Onpenenenne Matpuubl. Knaccudukanus mMatpui.

JlelicTBUA ¢ MaTpHUIIAMU.

Ornpenenurenu, UX BIYUCICHHE.

OO6patHas matpuna.

CucTembl TUHEHHBIX anreOpandecKux ypaBHEHHM, METObI UX PEIICHUS.

Kommiekchsie uncna. Onpenenenue. ConpsipkeHHbIE KOMILIEKCHBIE YUCIA.
KomrmuiekcHbie uncna . JleiicTBre ¢ HUMU B alireOpandeckoit popme.

Kommiekcnsbie uncna. Ix reomerpuyeckas UHTEpIIpETaLUsI.

Kommutekchbie uncna. Tpuronomerpuueckas hopma.

KommiekcHbie yucna. JleldcTBHUS C KOMIUIEKCHBIMH YHUCJIAMH B TPUTOHOMETPUUYECKOU

dbopwme.

BOoo~NoO~WNE

0.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

MaremaTtuuecKkuil aHanus.
MaremaTnaeckuii aHaJIn3.
MaremaTuuecKkuil aHanus.
MaremaTnaeckuii aHaJIH3.
MaremaTuuecKkuil aHanus.
MaremaTnaeckuii aHaJIn3.
MaremaTuuecKkuil aHaIus.
MaremaTnaeckuii aHaJIH3.
MaremaTuuecKkuil aHanus.
MaremaTnaeckuii aHaJIH3.
MaremaTuuecKkuil aHanus.
MaremaTnaeckuii aHaJIn3.
MaremaTuuecKkuil aHaIus.
MaremaTnaeckuii aHaJIn3.
MaremaTuuecKkuil aHanus.

Bsenenue. Uucnosas nociaen0BaTebHOCTD.

[Ipenen yncnoBOM MOCIEAOBATEIBHOCTH.

Oyukuus. [Ipenen pyHkimm.

CaoiicTBa nipeiesioB (yHKIUY.

PackpeiTe HeonpeneneHHOCTEN.

beckoneuHo 6obIIME U OECKOHEYHO MaJlble PYHKIUH.
[IponsBonnas. Onpenenenue. I'eoMeTpruUecKuil CMBICI.
[TpaBuna quddupennupoanus. Tabauia MpoU3BOIHBIX.
IIpousBoaHas CI0XKHON (PYHKIUH.

Huddepennmann.

OcHOBHBIE TEOpEMBI 0 TUDPEepPEeHINPYEMBIX GYHKIUSAX.
[IpaBuio Jlonurans.

HccnenoBanue GyHKIMU Ha SKCTPEMYM.

UccnenoBanue pyHKINK HAa TOYKU Teperuoa.

Cxema uccnenoBanus (yHKIHMNA U TOCTPOEHUS TPaUKOB.

3.4 IIpoMe:kyTOYHASI aTTECTALMSA

B cootBercTBHM C¢ yueOHbIM IutaHoM mo HampasiaeHuio noarotoBku 08.03.01 CrpoutenscTBO
MPOMEXXYTOYHAs aTTEeCTAllsi B IIEPBOM CEMECTpe IPOXOTUT B BHIE OK3aMeHa. lIpoMexyrodHas
aTTeCTalusl CIYXXUT OICHKOWH paboThl 0oOydaromierocsi B TEYEHHWE BCErO CPOKa OOy4eHHUS W IpH3BaHA
BBIIBUTh YPOBEHb, MPOYHOCTb U CHUCTEMATUYHOCTb MOIYYEHHBIX MM TEOPETHYECKUX U TMPAKTUYCCKUX
3HAHUN, NMPUOOPETEHHS HABBIKOB CAMOCTOSTEIBHOM pPAaOOTHI, Pa3BUTHS TBOPYECKOTO MBIIIJICHUS,
YMEHHE CUHTE3UPOBATH MTOJIyYE€HHBIE 3HAHUS U IPUMEHATH UX B PEIICHUN IPAKTUYECKUX 3a4a4.

DK3aMEHAIlMOHHBII OWJIET TOMHMMO TEOPETHYECKHX BOIIPOCOB BKIIIOYAET KAPTOUKY C
MIPAKTUYECKUMHU 3a/1aHUSIMU 110 OCHOBHBIM T€MaM JUCLUIUINHBI.

KonTponbHuble TpeOOBaHMS U 3aJaHUS COOTBETCTBYIOT TpeOyeMOMY YPOBHIO YCBOEHHS
JUCLUIUIMHBI U OTPAXKAIOT €€ OCHOBHOE COZIEP KAHHUE.
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BOHpOCbI, BBIHOCMMbIC HA IK3aMCH

[TonsiTe MHOXeCTBAa. MHOKECTBO JIEHCTBUTEIBHBIX U KOMIUIEKCHBIX YHCEIL.

YucnoBele mocien0oBaTeNnbHOCTU. [Ipeaen mocneaoBaTeabHOCTH.

[Tonstue pynkmuu. CriocoOsl 3ananus. Kinaccudukanms GyHKIui.

Omnpenenenus npeaena GyHKIuN B Touke. CBOWCTBA MPEIENIOB.

[TepBrIiii 1 BTOPOI 3aMedaTesIbHbIE MPEACIIbI.

beckoneuHo wmanble W OecKOHEYHO Oosblive (YHKIMH W HMX CpaBHEHHE. OKBHUBAJICHTHBIC

byHKIHM.

7. TlonsaTue HempepbIBHOCTH (DYHKIIMU B TOUKE.

8. OmnoctoponHue npenens! GpyHkiuyd. Touku pa3pbiBa QYHKIMH U UX KIACCUPUKALIHSL.

9. OcHOBHbIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIUAX.

10. Onpenenenne Npou3BOIHON (QYHKIIUU U €€ TE€OMETPUYECKHIA CMBICIL.

11. IlpaBuna nuddepeHTpOBaHus CYMMBI, Pa3HOCTH, POU3BEACHHS M YaCTHOTO ()YHKIIHA.

12. ITpou3sBoaHast 0OpaTHOM PYHKITUH,

13. Tabnuia mpou3BOIHBIX MIEMEHTAPHBIX (PYHKITUH.

14. TTpaBuno guddepeHnrpoBaHms CI0KHON QYHKIIUH,

15. TuddepenuupoBanue QyHKINIA, 33 JaHHBIX TApaMETPUIECKU U HESIBHO.

16. [Tpon3BoAHBIEC BBICIINX MTOPSIKOB (PYHKITUN OJHOH MEPEMEHHOM.

17. Juddepenuuan GpyHKIIMN OAHON NEPEMEHHON U €r0 TEOMETPUUYECKUIN CMBICI.

18. CpoiictBa muddepennuano (GpyHKIUH OAHON mepemeHHOW. [TpuOimKeHHbIE BBIYUCICHUS C
nmoMoIipio auddepeHIaios.

19. Teopema Posist 1 ee TeOMETPHUYECKHUI CMBICI.

20. Teopema Jlarpanxa u €€ TeOMETPUICCKUI CMBICII.

21. Teopema Komru.

22. ®opmynel Teitnopa u MakiopeHa.

23. IIpaBuno Jlonurans.

24. JlocrarouHble pU3HaKKU Bo3pacTanus (yObIBaHUS) PYHKIUH.

25. HeoOxoauMble ¥ JIOCTaTOYHBIE MPHU3HAKH CYIIECTBOBAHUS OKCTpeMyMma (QYHKIUU OJIHOU
MepEMEHHOM.

26. Haubosbiiee 1 HAaWMEHBIIIEE 3HAYCHUS (PYHKIIMH HA OTPE3KE.

27. BbIIyKJIOCTh M BOTHYTOCTb Ipaduka GyHKIuU. Touku neperuoa.

oakrwdE

CuryanuoHHbIC 321241

1. JlaT4MK CKOHCTPYMPOBAaH TakUM 00pa3oM, 4TO €ro aHTEHHA JIOBUT paJuOCUTHAI,
KOTOpPBIH 3aTeM ImpeodpaszyeTcs B 3JEKTPUUECKUNA CUTHAII, U3MEHSIOIIUICS CO BpeMeHeM 1o 3akoHy U
= Ugsin(wt + a), rae t — Bpemst B cekynaax. Ammuiutyna Up = 2B, wacrora w = 120 o/c, daza a = 15°,
JlaTuuk HacTpOEH Tak, YTO €ClIM HalpsbDkeHHe B HEM He Huxke 1B, To 3aropaercs nammnouka. Kakyro
4acTh BPEMEHH Ha MPOTSHKEHUH NEPBOM CEKyH/IbI ITOCie Havaina paboThl JaMIiodka OyaeT ropers?

2. JlaTuuk CKOHCTPYMPOBAaH TakUM 00pa3oM, 4YTO €ro aHTEHHa JIOBUT paJHOCUTHAI,
KOTOPBIN 3aTeM MpeoOpaszyeTcs B JEKTPUUYECKUI CUTHAJ, U3MEHSIOLIUICS co BpeMeHeM 1o 3akoHy U
= Ugcos(Wt + b), rie t — Bpemst B cexynaax. Ammmryna Ug = 2B, acrora w = 240°%c, daza b = -120°,
JlaTuuk HacTpPOEH Tak, 4TO €CIIM HalpsbDKeHHe B HEM He Hke 1B, To 3aropaercs nammnouka. Kakyro
4acTh BpEMEHU Ha MPOTHKEHUH MEPBOI CEKYH/IbI ITOCIIe Hadaia paboThl JaMIoyka OyJeT ropeTs?

3. Tpu cena 4, B u C pacnonoxxeHsl TakuMm o0pas3oM, uTo myTb oT A a0 C uepe3 B
paBeH 12,5 km, ot B nmo A uepes C—155km nor C no B uyepe3 A — 9 xm. Haliqute paccrosiHue
MEXIY CENaMU.

4. [lepumerprl TpEX rpaHel NPSMOYrOJIbHOTO Mapajiesenurea, UMEIOMHUX OO0
BEpILINHY, paBHBl COOTBETCTBEHHO [72 cm, 178 cm mu 202 cm. Haiigure o0béM W miomanb
MOBEPXHOCTHU ATOT0 Napasuieenunesa.
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5. Haitngute CTOpOHBI TPEYroJbHUKA, €CIH MEPUMETP TPEYroJibHUKa paBeH 90 cm, Oobimas
CTOPOHA MEHBUIE CYMMBI JIBYX JPYTUX CTOpOH Ha /(0 cm, a yTpOe€HHas MEHblIas CTOpOHA Ha 2 cM
0OJIBIIIE CYMMBI IBYX CTOPOH.

6. Muma, Kons u Ilers Bmecte umeror maccy 89 ke. Muma ¢ Koseil BMecte umeror
Maccy 63 ke, a Kons c Ilereit 58 ke. Kakyro Maccy umeeT Kaxablii MalbyuK?

7. Ilepumerp TpeyroapHuka /6 Om. bonblias cTopoHa NMpEBBIIAET MEHBLIYIO Ha 25 cM, a
yIBOEGHHAs] CpENIHSAsS CTOPOHA MEHbIIE CYMMBlI JBYX APYTHX CTOpoH Ha [ cm. HailTu cTOpOHBI
TPEYTOJIbHUKA.

MUHUCTEPCTBO CEJILCKOT'O XO341CTBA POCCUNCKOU ®ENEPAITAN
denepalibHOE TOCYAAPCTBEHHOE 0I0/HKETHOE 00pa3oBaTeIbHOE
YUPEKIECHUE BBICIIETO 00pa30BaHUS
«CapaToBCKHUii rOCy1apCTBEHHBIN arpapHbiii yausepcuteT uM. H.M.BaBunoBa»
Kadenpa «Martemaruka, MexaHUKa U HHKEHEpHAsI rpaduka

3K3AMEHAI_II/IOHHBII71 BUJIET Ne 5
no pucruruinae «MatemaTuka (ba3oBblil ypoBeHB)»

1. Onpenenenue KommIekcHOro UKCHa.
2. CaoiicTBa HEONPEICICHHOr0 HHTErPaIa.
3. HaiifmTe TpOMeXyTKH MOHOTOHHOCTH QyHKIMH Y = X° —3X° —9X.

ara
3aB.xadenpoit I'.H. Kamsrmosa

4. MeToanveckne MaTepHuaJibl, ONpee/siolue Npoue1ypbl OHeHUBAHUS 3HAHUI, YMEHHUH,
HABBIKOB M (MJIM) ONBITA 1eATEIbHOCTH,
XapaKTepPU3yIOIIHUX 3Tanbl JOPMUPOBAHUS KOMIIETEeHIHIi

4.1 llpouenypsl olleHNBAHUS 3HAHUI, yMEeHH, HABBIKOB
U (MJ1H) ONBITA AeATeIbHOCTH

KoHtpons pe3ynbraToB O00ydeHHs OOydarolIMXCsl, 3TalloB M YPOBHA (POPMHUPOBAHUS
KOMIIETEHIIMM 10 aucuuIuinHe «MaremMaTHKa» OCYIIECTBISETCS 4Yepe3 IPOBEIEHUE BXOJHOIO,
TEKYLIETo, pyOeXKHbIX, BBIXOHOTO KOHTPOJIEH U KOHTPOJISE CAMOCTOSATENILHOM padoThI

@DOopMBI TEKYILETro, MPOMEXYTOYHOIO U UTOTOBOI'O KOHTPOJISL, HOPSIOK HAYMCICHHs OalllloB U
(OH/IBI KOHTPOJBHBIX 3aJaHUM JJIs TEKYLIEro KOHTpOoJsl pa3pabarbiBatoTcs Kadeapod ucXoas u3
crietn(UKN AUCHUIIMHBI, U YTBEPXKAAIOTCS Ha 3aceJaHUU Kadeaphl.

4.2 Kputepuu OLeHKH 3HAHHH, YMEHHUI, HABBIKOB M (MJIH) ONBITA NeATEJIbHOCTH,
XapaKTepu3ywIIuX 3Tanbl (JOPMUPOBAHUA KOMIIETEHIIUI B MPoLiecce 0CBOEHMS

o0pa3oBaTe/IbHOM NPOrPaMMBbl

Onucanye MKabl OLICHUBAHUS JOCTHKEHUS KOMIETCHIMHI 110 JUCITUILINHE IMPUBCACHO B
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Tabymue 5.

Tabauua 5

YposeHs
OCBOCHUS
KOMITETCHIIUU

OTMeTKa 110 IATHOAIUILHON CUCTEME
(9K3amMeH)

Onucanue

BBICOKHH

«OTJIIMYHO»

oOydaromuiicss 3HaeT, KaK WCIOJIb30BaTh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCLUILINH B npodeccuoHaIbHON
NeSITeIbHOCTH, PUMEHS T METO/IBI
MaTeMaTHIECKOTO aHaIn3a u
MaTeMaTH4eCKOTro (KOMITBIOTEPHOTO)
MO/JICJIMPOBAHMUS, TEOPETUYECKOTO u
IKCHEPUMEHTAIBHOTO HCCIICIOBaHHS; Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTB
npooeMm, BO3HUKAIOIINX B X0J1e
npodeccrnoHaIbHOM NESTEIIbHOCTH,
IPUBJICYb ux TUIst pereHusI
COOTBETCTBYIOIIUI ¢duzuko-
MaTeMaTHYECKUH armapar

0a30BbIi

«XOPOILIOY

3HaeT, HO C MpoOeIaMH, KaK HMCIOJIb30BATh
OCHOBHBIC 3aKOHbl €CTECTBEHHOHAYYHBIX
JUCLUILINH B npodeccuoHaIbHON
NesITeNbHOCTH, IPUMEHSTh METO/Ibl
MaTeMaTH4ECKOTO aHaJn3a U
MaTeMaTH4eCcKOro (KOMITBIOTEPHOTO)
MOJIEITUPOBAHHS, TEOPETUYECKOTO u
9KCHEPUMEHTAIBHOIO MCCIEJOBaHUS, HE
JIOMTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
Kak BBISIBUTH €CTECTBEHHOHAYYHYIO
CYIIHOCTh TpOOJIeM, BOSHHKAIOMIUX B XOJ€
npogeccuoHaIbHON NesITebHOCTH,
MIPHUBJICYb 1754 TUIst permeHuHs
COOTBETCTBYIOLIHIH ¢duzuko-
MaTeMaTUYECKU anmnapar

MOPOroBbIi

«KYAOBJICTBOPUTCIILHO»

oOyuaroluiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAY4YHBIX
JUCLUTIIINH B npodeccuoHaIbHOM
JESATENIBHOCTH, OPUMEHSTh METO/IbI
MaTeMaTH4eCKOIro aHaym3a u
MaTEMAaTHYECKOTO (KOMITBIOTEPHOTO)
MOJIETUPOBAHUS, TEOPETUYECKOTO u
JKCIIEPUMEHTAILHOTO HCCIIEJOBaHMS, Kak
BBISIBUTH €CTECTBEHHOHAYUHYIO CYIIHOCTh
npobiem, BO3HUKAIOIINX B xoJe
npodecCuoHaATBHON NesATeTLHOCTH,
MpUBJIEYb ux ISt pereHus
COOTBETCTBYIOIINI ¢buzuko-
MaTeMaTHYeCKUi ammapaT HO He 3Haer
JeTanew, JIOITYCKaeT HETOYHOCTH B
(opMyIMpOBKaxX, HapyIIaeT JIOTHYECKYIO
MIOCJIEZIOBATEILHOCTD B W3JI0KEHUU
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YposeHs OTMeTKa 10 NATHOATEHON CUCTEME Onucanue

OCBOEHUS (9x3amMeH)
KOMIICTCHIIUN

MIPOrpaMMHOI'0 MaTepuasia

- «HEYJIOBJICTBOPUTEIIHHOY oOydJaronuiics He 3HaeT, KaK HMCIIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JTUCIUIUINH B npodecCuoHATbHON
JeSATEeIbHOCTH, MPUMEHSTh METO/IbI
MaTeMaTU4eCKOro aHanu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIETTUPOBAHUSI, TEOPETUYECKOTO u

SKCIICPUMCHTAJILHOI'O HMCCJICIOBAHUS,; KaK
BbIIBUTh C€CTCCTBCHHOHAYYHYIO CYIIHOCTH

npobiem, BO3HUKAIOIINX B xoJe
npodeccronanbHON JeATEIILHOCTH,
MIPUBJICYb 1754 ISt peteHHs
COOTBETCTBYIOIINI usmKo-

MaTeMaTUYECKUH armapar

4.2.1. Kputepuu olleHKH YCTHOI0 OTBETA MPH MPOMEKYTOUYHOI aTTecTAlMU

[Tpu oTBeTe Ha BOMPOC O0YYAIOIIUICS TEMOHCTPUPYET:

3HAHUSA: CIOCOOEH pelarh 3a1a4u NPOPEeCCHOHANBHOM JEITENFHOCTH HA OCHOBE MCIIOJIB30BAHUS
TCOPCTUUYCCKUX U MPAKTHYCCKHUX OCHOB C€CTCCTBCHHBIX M TCXHHUYCCKHUX HAYK, a TaKKC MATEMaTUYCCKOI'O
anmapata (OIIK - 1); CnocoGeH ompemensTh Kpyr 3aaad B paMKax MOCTABJICHHOW II€NM W BHIOMpATh
ONTHMAJIbHBIE CHOCOOBI MX PEINEHHs, UCXOIS U3 JEHCTBYIONMX IPABOBBIX HOPM, MMEIOIIMXCS PECYPCOB M
orpannuennii (YK - 2);

YMEHHsI: Croco0eH pemiars 3a1a4u Npo(ecCHOHATbHOM EATEIbHOCTH HA OCHOBE HCIOJIB30BAHMS
TCOPCTUUCCKUX U TPAKTHYCCKHUX OCHOB C€CTCCTBCHHBIX MW TCXHHUYCCKHX HAYK, a TaKXKC MAaTCMaTUYCCKOI'O
anmapata (OIIK - 1); CrnocoGen ompenensaTh Kpyr 3aau B paMKax IOCTaBJICHHOW €M W BHIOMpATh
OIITUMAJIbHBIC CHOCO6LI X pCUICHUA, UCXOOAA U3 HeﬁCTByIOHII/IX IMPaBOBBIX HOPM, HMCIOIIUXCA PECYpPCOB U
orpannuennii (YK - 2);

BJIaJleHHe HABBIKAMU: CIOCOOEH pemarh 3aJa4u NpopeCCHOHAIBHON JESTENbHOCTH HA OCHOBE
HCIOJIBb30BaHUA TCOPETHYCCKHUX W MNPAKTUYCCKHUX OCHOB C€CTCCTBCHHBLIX W TEXHHUYCCKHMX HAYK, a TaKiKe
matemarndeckoro anmapara (OITK - 1); Crnocoben onpenensrs Kpyr 3aja4 B paMKax IOCTaBJIEHHON LENH U
BBI6I/IpaTB OIITUMAJIbHBIC CHOCO6BI HUX pPCHICHUA, UCXOOd M3 )IeﬁcTBymHIHX IIpaBOBBIX HOPM, HMMCIOUIUXCH
pecypcos u orpannuennii (YK - 2);

Kpurepuii ouenkn

YpoBeHb OTMeTKa 1Mo MATHOAITEHOM cHCTeMe Ornucanue
OCBOEHUS (9K3aMeH)
KOMIIETCHIINN

BBICOKHIA «OTIMYHO» oOyJaromuiicss 3HaeT, KaK WCIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUTIIINH B npodeccuoHaIbHOM
NeSITeNbHOCTH, MPUMEHSTH METOJIbI
MaTeMaTHIeCKOTO aHaJIn3a u
MaTeMaTH4eCKOTo (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUICCKOTO "
IKCIIEPUMEHTAILHOTO HUCCIIEJIOBAHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH
pooem, BO3HUKAIOIIUX B X0J1e
npodecCuoHaATbHON JesTeTLHOCTH,
MIPHUBJICYD ux YIS pelnieHus
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YposeHs
OCBOCHUS
KOMITETCHIINU

OTMeTKa 110 IATHOAIUILHON CUCTEME
(9x3amMeH)

Onucanue

COOTBETCTBYIOIINN ¢duzuko-
MaTEeMaTHYECKUH anmapar

0a30BbIii

«XOpOIIIO»

3HaeT, HO C MpoOeIaMu, KaKk HMCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCLUILINH B npodeccuoHaIbHON
JeSITeNIbHOCTH, MPUMEHSATH METO/IbI
MaTEeMaTHIECKOTO aHaIn3a u
MaTeMaTH4eCKOTro (KOMITBIOTEPHOTO)
MO/JICJIMPOBAHMUS, TEOPETUYECKOTO "
9KCIIEPUMEHTAJILHOTO  HCCJEIOBaHUs, HE
JIOMTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
KaK BBISIBUTH €CTECTBEHHOHAYYHYIO
CYIIHOCTh IpoOJeM, BOSHHUKAIOIIUX B XOJ€
npodecCuoHaIbHOM JESITENIbHOCTH,
IPHUBJICYD 170 TUTST pelreHus
COOTBETCTBYIOIIUN buzuko-
MaTeMaTUYECKUH armnapar

MOPOroOBbIN

«YZOBJIETBOPUTEIILHO

O6y‘l&IOH.[PIfICH 3HAaCT, KaK HCIIOJb30BAaThb
OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX

JTUCIUILTAH B npodeccuoHanbHOM
NeSTeTbHOCTH, MPUMEHSTh METO/IbI
MaTeMaTUYECKOTO aHanm3a u
MaTeMaTU4ECKOro (KOMIIBIOTEPHOTO)
MOJICTTHPOBaHUS, TEOPETUYECKOTO u

OKCIICPUMCHTAJIIBHOI'O HMCCJIICAOBAHUSA, KakK
BbIIBUTH CCTCCTBCHHOHAYYHYHKO CYHIHOCTb

rpo0Oem, BO3HHUKAOIINX B X0J1e
npodeccuoHambHOM NEeSITeNIbHOCTH,
IIPpUBJICYb nux JJISA pemicHuAd
COOTBETCTBYIOIINN buzuko-

MaTeMaTHYeCKUi amnmapaT HO HE 3HaeT
JeTaned,  JOMyCKaeT  HETOYHOCTH B
(hopMyIIMpOBKaxX, HapyIIaeT JIOTUYECKYIO
II0CIIE0BATENBHOCTD B U3JI0)KEHUU
MIPOrpaMMHOI'0 MaTepuaia

«CHCYOBJICTBOPUTCIIHLHO»

06y11a101111/11710;1 HC 3HACT, KaK HUCIIOJb30BaTh
OCHOBHBIC 3aKOHBbI C€CTCCTBCHHOHAYYHBIX

JUCLUTIINH B npodeccuoHaNbHOM
NeSTeTbHOCTH, MPUMEHSTH METO/IbI
MaTeMaTU4eCcKoro aHaiamn3a u
MaTeMaTUYECKOTO (KOMITBIOTEPHOTO)
MOJEIIMPOBAHUS, TEOPETUUECKOTO u

SKCIICpUMEHTAJILHOI'O HCCJICIOBAHUs, KakK
BbIIBUTHL CCTCCTBCHHOHAYYHYIO CYHIHOCTH

poOem, BO3HHUKAIOIINX B xoJe
npodeccroHanbHOM EeITEILHOCTH,
HpI/IBJ'I €4b nux JJISA peI_HeHI/ISI
COOTBETCTBYIOIIUN buzuko-

MaTeMaTUYECKU anmnapar
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4.2.3. KpuTrepuu olleHKH BBINOJHEHUS TUIIOBBIX PACYETOB
[Tpu BBIMOTHEHUH KOHTPOJIBHBIX (CAMOCTOSTEIBHBIX) pa0OT 00yUaIOIIHUIACS TIEMOHCTPUPYET:

Kputepuu onieHKH BbINOJIHEHHs] THIIOBOTO pacyera

YpoBeHb
OCBOCHHUSI
KOMIIETCHIIUU

OTMeTKa [0 MATHOAILUILHON CHCTEME
(9K3ameH)

Omnucanue

BBICOKHI

«OTJIUYHO)

oOyuaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
JUCLUTIINH B npodeccuoHanbHOM
NESTENIbHOCTH, MPUMEHSTh METO/IbI
MaTeMaTU4YeCKOro aHanu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIEJIMPOBAHUS, TEOPETHYECKOT O u
9KCIIEPUMEHTAILHOTO HUCCIIEJOBAHMS, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
npobiiem, BO3HUKAIOIIUX B xoje
npodecCuoHaIbHOM JIeATEIbHOCTH,
PUBJICYD ux TUTSt pelieHus
COOTBETCTBYIOIINI buzuko-
MaTeMaTUYECKUH armapar

0a30BbIH

«XOPpO1IO»

3HaeT, HO C MpoOenaMu, Kak UCIHOJIb30BaTh
OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
TUCIUILTAH B npodeccuoHanbHOM
NESITENIbHOCTH, IPUMEHSATH METO/IbI
MaTeMaTUYECKOTO aHanm3a u
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO)
MOJICTTHPOBaHUS, TEOPETUUYECKOTO u
9KCIIEPUMEHTAJIBHOTO  MCCIEIOBaHUs, He
JIOTIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH,
KaK BBISIBUTh €CTECTBEHHOHAYYHYIO
CYIIHOCTb IpoOJeM, BO3HHKAIOIIUX B XO€
npodecCuoHaNTbHON NesTeTbHOCTH,
PUBJICYD ux JUTSt peuieHus
COOTBETCTBYIOIINI ¢duzuko-
MaTeMaTUYECKUH anmapar

MOPOroBbIii

«YyAOBJICTBOPUTCIIBHO»

oOyuaroluiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

JUCLUTIIINH B npodeccuoHaIbHOM
NeSITeNbHOCTH, MPUMEHSATH METO/IbI
MaTeMaTHIeCKOTO aHaJM3a "
MaTeMaTH4eCKOTo (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECCKOTO "

JKCIIEPUMEHTAIILHOTO HCCIIEIOBAHUs, KakK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb

npobiem, BO3HUKAIOIINX B XoJie
npodecCuoHaATBHON JeSATeTLHOCTH,
MpUBJIEYb ux ISt pereHus
COOTBETCTBYIOIINI ¢buzuko-

MaTeMaTUYeCKUil anmapar HO HE 3HaeT
JeTaneu, JIOMTYCKAeT HETOYHOCTH B
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YposeHs
OCBOCHUS
KOMITETCHIINU

OTMeTKa 110 IATHOAIUILHON CUCTEME
(9x3amMeH)

Onucanue

(opMyIHpOBKaxX, HApPYIIAET JIOTHYECKYIO
II0CJIE10BATENBHOCTD B U3JI0KEHUU
IIPOrpaMMHOI'0 MaTepuaia

«HCYAOBJICTBOPUTCIILHO»

O6y‘laIOHlHI>'IC$I HE 3HACT, KaK HUCIIOJIb30BaTh
OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX

JTUCIUILTAH B npodeccuoHanbHOM
JeSATEeIbHOCTH, MPUMEHSTh METO/IbI
MaTeMaTUYECKOTo aHaim3a U
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIeTUPOBaHUS, TEOPETUUYECKOTO u

SKCIICPUMCHTAJILHOI'O HMCCJICIOBAHUS,; KaK
BbIIBUTh C€CTCCTBCHHOHAYYHYIO CYIIHOCTH

npobiem, BO3HUKAIOIINX B Xofe
npohecCHOHATBHON JeSATEIbHOCTH,
ITPUBJICYDb nux JJIsA pemicHuAd
COOTBETCTBYIOIIHIT busuko-

MaTeMaTUYECKUH armapar

Pazpabomuux: ooyenm, Yymakoea C.B.
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