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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, 8
XapaKTEepU3YIOIIMX 3Tallbl (HOPMUPOBAHMS KOMIIETECHIUI B MIPOLIECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

4 MeTtoauueckue MaTepuaibl, ONpeAesione MpoLeayphbl OlEHUBAHNUS 3HAHU,
yYMEHUM, HABBIKOB U (WJIM) OMbITA JACSITEIIbHOCTH, XapaKTEPU3YIOIINX 3TANbl UX 20




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 KOMIIETEHIUI1 B polecce H3yYeHH s TUCHUTIITUHBI
«MaremaTuka (0230Bblii YyPOBEHb)»

Tabmuma 1
Kommerenus Nunaukaropel Ortanel Bunnr O1LeHOYHbBIE
Kon | HaumenoBanue JIOCTHKECHUS dbopMupoBaHus | 3aHATHN s CpeAcTBa s
KOMIETEHIIMH KOMITETCHIINM B | ()OPMHUPOBaH OLICHKH YPOBHSA
nporecce us c(OpPMHPOBAHHOCTH
ocBoenust OIIOII | kommnereHIm KOMIIETEHITUA
(rox) "
1 2 3 4 5 6
OIIK | Cmocoben OIIK-1.6 Pemenue 1 TIEKITUH, YCTHBIH ompoc,
-1 pemarh 3a1a4u YpaBHEHUH, MPaKTUYECKUE | TUIIOBOM pacyer
po(heCCUOHAIBH | ONMHCHIBAIOIIUX 3aHATUSA
Ol IeATENLHOCTH | OCHOBHBIC
Ha OCHOBE (mznueckue
UCIIONIb30BaHUSL | TPOIECCHI c
TCOPCTUUCCKUX U | IPUMCHCHUEM
MPAKTUICCKUX METOJIOB
OCHOB JINHENHOMN
C€CTCCTBCHHbBIX U aJ'IFC6pI)I u
TEXHUYCCKUX MaTeMAaTHYECKOTO
HayK, a TAKXKe aHanm3a
MaTeMaTHYECKOT
0 alrmapara OHK-].S 1
WHKXCHCPHBIX
3a7a4 C MOMOIILIO
MaTeMAaTHYECKOTO
anmapara
BEKTOPHOH
anredpsl,
AHAITUTUYECKOMN
T€OMETPUHU U
MaTeMaTHYECKOTO
aHanm3a
VK - | Cnocoben YK-2.1 1 JICKITUH, YCTHBIH onpoc,
2 omnpenensath kpyr | [Ipeacrasnenue MPAKTUYECKUE | TUIIOBOM pacyer
3a7a4 B paMKax | MOCTaBJICHHON 3aHATHS
MOCTaBJICHHOM 3aayd B BHJE
neian n BI)I6I/IpaTI) KOHKPETHBIX
ONITUMAJIbHBIC 3aaHnui




CIIOCOOBI UX YVK-2.5 1

pcCHicHu:, COCTaBJICHUE
I/IC)fOIIH u3 MOCJIEIOBATEIbH
JEUCTBYIOLIUX OCTH
IIPaBOBBIX HOPM, (aropur™a)
HAMEIOIINXCS

m penienus 3agadu
pecypcoB u
OrpaHUYEHUI

Kommnerenmust OIIK-1 taxke hopmupyercst B X01€ OCBOCHHUS TUCIUIUIMH: JIEKTPOCHAOKEHHE C
OCHOBaMH JJIeKTpoTexHukH, Mudbopmaruka, NmxkenepHas ¢usuka, duszuka, Xumus, Ludposbie
texHosioruu B cucrtemax TI'C u B, Mexanuka. Teopernueckas Mexanuka, Mexanuka. Texnuueckas
MexaHuka, MmxenepHas reosnorusi, Mexanuka. Mexanuka rpyHToB, HaudeprarenpHas reomerpus.
Wmxenepnas rpaduka, I[lpuknagnas marematuka B cucremax TI'C m B, TemnomaccooOmeH,
MartepuranoBeileHUE W TEXHOJIOTHS KOHCTPYKLIMOHHBIX MaTepuanoB, MexaHuka »XHUAKOCTU M rasa,
Heranu mamuH, ConpoTuBieHUe MaTepuanoB, M3bickaTenbHasi pakTuka, [loaroToBka k mporeaype
3aIlUTHI U 3aIUTa BBITYCKHOM KBanU(UKALMOHHON paboThl.

Komnerenust YK-2 taxoke popmMupyercst B X0/1€ 0OCBOCHUS JUCHUTUIMH: OCHOBBI OpraHU3aluu
U yOpaBieHHMs Ipou3BojacTBoM, MenemxmenT, IIpaBoBeaenue (oOummit kypc), IloaroroBka K
MPOLEAYPE 3aIIUTHI U 3aIIMTa BHITYCKHOW KBATH(PHUKAIIIOHHONW PaOOTHI.

2. Onucanue moka3areJieid 1 KpUTEpHeB OLICHUBAHUS KOMIIETEHIUI
HA Pa3/IMYHbIX ITanax ux (pOpMUPOBaAHUS, ONMCAHUE IIKAJI OLlEHUBAHUS

HepequL OLCHOYHBLIX CPEACTB

Tabnuua 2
Ne HaumenoBanue Kparkas xapakrepucTtuka IIpencraBieHyne OLIECHOYHOTIO
/0 | OIIEHOYHOTO CPEJCTBA OLICHOYHOT'O CPEJICTBA cpeanctea B OM
1 Tumnoson pacuer CPEICTBO MTPOBEPKU YMEHUN | KOMIUIEKT 33JIaHUU 110
IIPUMEHSITH [1OJIyYE€HHBIE BapHaHTaM
3HAHUA JUIsl pelleHus 3a/1a4
OIIPEAEIEHHOTO TUIIA 110
paszeny Win HECKOJIbKUM
pazzenam
YceTHBIl onpoc CPEICTBO KOHTPOJIS, BOIPOCHI IO TEMaM
OpPraHU30BaHHOE KaK OMpOC JVCLIUTUIAHBIL:
B YCTHOH opme - TepeyeHb BOIPOCOB K
Me1arornyeckoro paboTHUKA cEMHUHapy
00yyaroluxcsi Ha TEMBIL, - TepeyeHb BOMPOCOB JIf
CBSI3aHHBIE C U3y4aeMOun YCTHOT'O OIIpoca
JUCHUTUTMHON 1
paccunTaHHOW Ha BBISICHEHHE
o0bema 3HaHUI
oOyuaroierocs mno
oTpesieIeHHOMY pa3Jieny,
Teme, npobieme u T.11.




IIporpaMmMa ouleHUBAHUA KOHTPOJUPYEMOH TUCHUILIMHBI «MaTemMaTHKa
(ba30Bblil ypOBEHb)»

Tabnuua 3
KoHnTponupyemsie Kon xoHTponupyemon
Ne pOHpY I 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 KPUTCPHUEB OLICHUBAHUSA KOMIIETEHIIHIi 110 AUCHUIIIMHE aTeMAaTHKa»
Ha Ppa3s/IMYHBIX 3Tamnax ux q)OpMI/IPOBaHI/IH,
OIIMCaHHuE IIKAJ OLICHUBaAHUA

Tabnuua 4
Kon WNHnukaTopsl [lokazarenun u KpUTEepUU OLICHUBAHMSI PE3YJIbTaTOB 00 yUEHUs
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 ron Perenue 3HAYMTEIHHOM YaCTH  |[IEMOHCTPUPYET IIEMOHCTPHUpPYET IIEMOHCTPHUpPYET
ypaBHeHwui, POrpaMMHOTO BHAHHS TOJBKO BHAHKME MATEpHala, [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 laHAMM3a, OCHOBHBIX HETOYHOCTH B [MOCIIEN0BATENBHO,
PUMCHCHHUEM MOHATHUAX ¥ METO/IaX, HE  [(POPMYIHPOBKax, METKO U JIOTUYHO
METO0B BHAET PaKTUKY HapyIaer M371araeT MaTepua,
JINHENHON MPUMEHEHNs MaTepHaa, [IOTHYECKYIO [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
MHKEHEPHBIX 3HAUUTENBHON YacTH ITEMOHCTPUPYET ITEMOHCTPUPYET ITEMOHCTPUPYET
3a/a4 ¢ POTPAMMHOTO BHAHUS TOJBKO BHAHWE MAaTepUaa, BHAHUE OCHOB
[IOMOLIBIO MaTepHaa, II0X0 OCHOBHOTO HE OMyCKaeT IMaTepuaa, IPaKTHKK
OPHUCHTUPYCTCA B MaTe€pualia, HO HE CYLICCTBECHHBIX MPUMCHCHUSL
MaTeMaTHIECKOTO N .
IOCHOBax BHACT ACTAJICH, HECTOYHOCTCHU MaTepuala,
aHHapaTa o MaTECMAaTHYCCKOT'O IHOITyCKaeT MCUCPIIBIBAIONIE 1
BEKTOpHOU lAHAITM32, OCHOBHBIX HETOYHOCTH B [MOCTIeI0BATENBHO,
anreOpsl, MOHATHAX U METOJaxX, HE |[(hOopMyNIUpOBKax, METKO U JIOTHYHO
AHAJIUTUYCCKOM  BHAET MPaKTUKY HapyIaeT M3araeT MaTepuan,
reOMe’I’pI/II/I u MPUMCEHEHUA MaTe€puala, IOTUYECKYIO Xxopomio
MareMaTuyeckoro [HOIyCcKaeT [IOCJICJ0OBATCIIBHOCTH OPUEHTUPYETCS B
aHaIuz3a CYLIECTBEHHBIC OH_II/I6KI/I IB U3JIOKCHUU MaTepualic, He
MpOTrpaMMHOI'0O BaTPYAHACTCA C
MaTepualia OTBETOM IIpU
BUIJOU3MCHCHU U
BagaHMit
VK-2, VK-2.1 oOyyaronuiics He o0ydJaroruics oOydJaroruics oOyyaronuics
1 ron IIpescraBnenye 3HAET KaK MPEJesiTh | AEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
HOCTaBHeHHOﬁ prr 3a7a4 B paMKaX 3HAHUA TOJIBKO 3HaHUE MaTcpuaia, 3HaHHUE, KaK
3a7aud B BuUe | TOCTaBICHHOM menn | OCHOBHOTO KaK IIpeAeiiTh MIPEIesTh KPyT
KOHKPETHBIX U BHIOUPATH Marepuaja Kak KpyT 3a1a4 B 3a7a4 B paMKax
3aIaHui ONTHMAJIbHBIE NPEACTATE KPYT' | paMKax MTOCTABIIEHHOM
CIIOCODBI UX 3a7a4 B paMKax TOCTaBJICHHOMN eI U
PEILEHHs, UCXOS U3 TIOCTaBICHHOM UEIU U BBHIOUPATH
IEACTBYIOIMX HCTH 1 BBIOUpATh ONTUMAJIbHBIE
IPaBOBBIX HOPM, BBIOMPATE ONTHMAaJIbHBIE CIoCcoOBI UX
HMEIOIINXCS ONTHMAJIbHBIC Coco0bI X pelieHus,
pecypcos u CrocoOsI MX pelieHus, UCXOMIS U3
OTrpaHMYICHUN pemeHus, HCXOJUL U3 NEACTBYIOIIMX
HCXOAA u3 JEUCTBYIOIIHX MIPABOBBIX HOPM,
JNEUCTBYIOIIUX MNPaBOBBIX HOPM, | UMEOIINAXCS
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
BaaHMi
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 (aNropuT™Ma)
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
[IOCTABJIEHHOM
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
OPUCHTHUPYETCA B
MaTepualic, HE
BaTPYAHACTCA C
OTBETOM IIPH
IBUOJOU3MCHCHU N
BaJaHuH

3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEO0OXO0UMbIe /IJIs OLeHKH 3HAHWI,
YMeHHii, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH,
XapakTepu3yommX 3Tanbl JOpMUPOBAHUSA KOMIIETEHIIUH B IIpoLiecce 0CBOEHUS
0o0pa3oBaTe/IbHOM NMPOTrPaMMBbI

3.1 TunoBoii pacuer

L[eJ'IB BBITIOJIHCHHA THUIIOBOI'O pacyceTra: yFJIY6PITI), CUCTCMATHU3UPOBATL W 3aKPCIUTH
TEOPETUYECCKHE 3HAHUS O0YYAIOIIUXCS; MPOBEPUTh CTEICHb YCBOCHHS OJHOM WMJIM HECKOJBKHUX TEM
WM BOIIPOCOB.

TemaTuka THIIOBOTO pacueTa YCTaHABIMBACTCS B COOTBETCTBUU C TEMATHUKOHW MPOWUICHHOTO
JICKIIMOHHOTO Kypca.

Tunosoii pacuer Nel
1. B3agauax 1.1- 1.20 pemuTs 3aJaHHYIO CUCTEMY JIMHEWHBIX YPAaBHEHUM:
e momb3ysick popmynamu Kpamepa;
e MeroaoM [aycca;
® MaTpPUYHBIM METOJIOM;

5, + 8, - X; = -7 x, +2x, +x, = 4
1L.10x, + 2X, + 3, = 1 12 ¢3x, —-5x, +3x; =
2x, — 3, + 2x, = 11 2x, +7Tx, —x; =
3x, +2x, +x; = 5 x, +2x, +4x;, = 31
13:2x; +3x, +x; = 1 14 <5x;, +x, +2x, = 29
2x, +x, +3x; = 11 3x, -x, +x; = 10
4x, —-3x, +2x; = 9 2x, —x, —x;, = 4
15 {2x, +5x, —-3x, = 4 1.6 <3x; +4x, -2x, = 11
S5x, +6x, —-2x; = 18 3x;, —2x, +4x, = 11
X +x, +2x; = -1 3x, —x, =
1.7 <2x, -x, +2x, = -4 18 <=2x;, +x, +x; =
4x, +x, +4x; = -2 2x, —x, +4x; = 15



3x, —-x, +x; = 4 X, +x, +x; = 2

1.9 <2x, —-5x, —-3x, = -17 110 <2x, -x, —6x; = -1
X, +x, —Xx; = 0 3x;, —2x, = 8
2x;, +x, —x3; =1 2x,  —x, —3x; =
111 ¢ x;, +x, +x; = 6 112 {3x, +4x, —-5x, = 8
3x, —-x, +x; = 4 2x, +7x, = 17
X, +5x, +2x;, = -7 x, —2x, +3x;, = 6
113 {2, -x, -x; = 0 114 {2x, +3x, —-4x, = 16
x, —2x, -—x3 = 2 3x, —-2x, -5, = 12
3x, +4x, +2x;, = 8 2x, -—x, +3x; =7
1.15 x, +5, +x; = 0 1.16 x, +3x, —-2x; =
2x, —-x, —-3x; = -1 2x, —x; = 2
2x, +x, +4x;, = 20 X, —X, = 4
117 {2x, —-x, —-3x;, = 3 118 <2x;, +3x, +x;, = 1
3x, +4x, —-5x;, = -8 2x, +x, +3x;, = 11
x, +5x, -x; = 7 1x, +3x, -—-x; = 2
119 {2x, -x, -—-x; = 4 120 ¢ 2x;, +5x, —-5x; = 0
3x;, —2x, +4x;, = 11 X, +x, +x; = 2

Tunosoii pacuer Ne2
2. B3agauax 2.1- 2.20 nansl koopauHatel Touek A, B, C . TpeOyercs:

1) zamucats Bektopbl 4B u AC B cucteme opT i, j W HANTH JUTHHBI 3TUX BEKTOPOB,;
2) HaiiTi OpT Bektopa 4B ;
3) u3o0pa3uth Bektopbl AB u AC B KoOpAMHATHOI rutockocT XOY ;

4) maiitu Bextopa d, =3AB —2AC u d, = 2AB +3AC aHATHTHUECKH M TEOMETPHUECKH.

2.1 A(-8;-3), B(4; -12), C(8; 10) 211 A(4;0), B(7; 4), C(8; 2)

22 A(-5;7), B(7; -2), C(11; 20) 212 A(-2;7), B(10; -2), C(8; 12)
2.3 A(3;-1), B(7; 1), C(4; -2) 213 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)
25  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) 218 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)

8




2.10 A(0;2), B(12; -7), C(16;15)

220 A(-1; 1), B(2; 5), C(3; 3)

1) 3amucarh BEKTOPHI E;E; AD B cucteme opT

Tunosoii pacuer Ne3
3. B3agauax 3.1- 3.20 manb1 koopauHathl BepmuH nupamuisl ABCD. TpeGyercs:

_—

_

2) Haiitu yron mexay Bekropamu AB, AC ;

3) Haiitu npoekiuio BeKTopa AD na BEKTOD AB ;
4) Haiitu riomaaps rpanu ABC;
5) Haiitu 06bém mupamuasr ABCD.

3.1A(2;-3; 1), B(6; 1; -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 A2;-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 AQ2;-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;

yrox B B paananax;
ypaBHeHUE Menuanbl AE;

e 6 o o o o o H

Tunosoii pacuer Ne4

ypaBHEHUE U AnuHY BbicoThl C/I;
YPaBHEHUE OKPY>KHOCTH, JUIsl KoTopo# BeicoTa CJI ecTh nuamerp;
YpaBHEHUE NPSIMOH, IPOXOAsIEH yepe3 TouKy E napaniensHo cTopoHe

B 3amauax 4.1- 4.20 nans! koopAMHATHI BepvH TpeyroiabHuka ABC. Haiitu:

ypaBHeHus ctopoH AB u BC u ux yrioBbie K03 QUIMEHTHI;

9

I, ], K 1 HaliTH MOAYJIM 3THX BEKTOPOB;




AB, u Touky ee nepeceuenus ¢ Boicotoit CJI;
® CHUCTEMY JMHENHBIX HEPABEHCTB, ONPEAEISIIOIINX TpeyroibHUK ABC.

4.1 A(1;-1) B(4:3) C(5;1)
4.2 A(0;-1) B(3:3) C(4;1)
4.3 A(1;-2) B(4:2) C(5:0)
4.4 AQ2;-2) B(5;2) C(6:0)
45 A(0;0) B(3:4) C(4:2)
4.6 A(0;1) B(3;5) C(4:3)
4.7 AG3:-2) B(6:2) C(7:0)
4.8 A(3;-3) B(6;1) C(7;-1)
4.9 A(-1;1) B(2;5) C(3:3)
4.10 A(4;0) B(7:4) C(8:;2)
4.11 A22) 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 A(4;1) B(7;5) C(8;3)
4.15 AG:2) 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 AQ2:3) B(5;7) C(6:5)

Tunosoii pacyer NeS
2. B3amagax 5.1-5.20 onpenenuts BUI KPUBON JINHHUH:

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
5.9 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 pacuyer Ne6
1. B3aganusx 6.1 — 6.20 HaliTH yKa3aHHbBIC TIPEICIIBI:

2_ —
6.1 !m% a) X, =1, b) x,=2, c) X, =x.
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6.2

6.3

6.4

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

. 3x?-2x-10
lim —
x=% IX—X- =10 ;
lim 5
x=%  5—4X—X

_ AX*+7x+3
lim ———
% 2X° +Xx-1 -

_2x* -9x+9
lim ———
X% X°—O0X+6 :

. Bx—x*-4

% X© —2X—8:
lim x? —2x—8
% 2X* +5X+2
. 3x?-2x-1
lim =————
X% X —4X+3 :

6—x—X?
Imz—
X=Xy 3X +8X—3;

: x* -1
lim ———
X% 5X" —4X -1

. x> +2x-8
lim — 3
=%  8—X

. 2x7+x-1
lim ———
X% X° —3X—4 -

X2 —=3x+2

% 4 — X —3X°"
. X>+5x+4

X=X 2X —3x+5;
. 4x® —5x+1
lim —————
X% 3X—X"—2 -

. 3% +x-4
lim =%~
XX 4X—XT

X? +5x+6
im_——
% 3X° —x—14 -

. 2x"+x-1
lim ———
X% X° —3X—4 -

2x? +15x + 25

a) X, =

a) X, =

11

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

b) X, =5, €) X, =cc.

b) x, =-1, ¢) X, =cc.

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

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

b) x, =-2, €) X, =cc.

b) x, =1, ¢) x, =c<.

b) x, =-3, €) X, =cc.

b) X, =1, ¢€) X, =c<.

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

b) x, =—1, c) X, =cc.

b) X, =1, ¢€) x, =cc.

b) x, =-1, ¢) X, =cc.

b) x, =1, ¢€) x, =c<.

b) x, =1, €) X, =cc.

b) x, =-2, ¢) X, =cc.

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



. X2—6x-7
lim>——> —

619 3x*+x-2:

X2 —3x+2

620 1A —x—3x’ ;

71 fim At
xo1 VX =1
JIx -1
x> -1’
Jx+12 —-J4—x
x> +2x-8
J2-x-/x+6
X —x-6
J1-x-3
2+3/x

lim

7.2 x-1

73 lim

X—>—4

74 lim

X—>—2

75 |im

X—>-8

76 lim

x—0
7.7 "m—%/ﬂ—z .

oz N2+ X —~2x
78 fim

xoa A+ X =2
x—6+2

X—>—2

V1I-2x+ x> —(1+X)
. :

a) X, =—2, b) x,=-1, €) x, =cc.

a) X,

=1, b) x, =2, c) X, =cc.

Tumnosoii pacuer Ne7
B 3aganusix 7.1 — 7.20 HaliTu yka3aHHbIC TPEIEIIbI.

710 |lim
x—0

3x

V1-2x+3x* —(1+X)
: :

4x -2

Jx—4
x?+x-12

Jx+12 -3

2x2 —x—-21"

V3+2x —x+4
x> —4x+1

Jx+13-2/x+1

lim 2

7.15 x-3 X" -9
. Alex—+1-x
oL e
) 3fox -3
J9+2x -5
7.18 ![Q ?&/;—2 .
JBx+5-5
7.19I>|<m \/;—2 .
lim X =6

720 xo6 2X° —5x—42

711 lim

x—16

Iim
712 X—3
lim

7.13 x-8

7.14 x»

Tunosoii pacuer Ne§

8. Bzanmanusax 8.1 — 8.20 HaifTu yka3aHHbIE IPEEIbl, HCIIOJIb3YS MEPBBIN 3aMedaTeIbHbIN

npee:

arctg 2x
4x

a. lim

x—0

arcsin 2x
4x

8.2 lim

x—0

8.3 lim 3o
x—0 thX

8.4 lim 294X
x—=0 SIN° 6X

12

. Xtg3x
lim——.
8.11*°sin” 2x

Iimsin5xtg3x
8120 Xt

. 3xcos5x
lim——.
8.13*% sin3x

lim sin 2x2tg 4x .

8.14 *° X



sin8x . 4xcos7x

8.5 lim . lim—

x-0 tg5x 8.15 *»0 sin2x

. 3xtg 2x . sin3xtg 2x
PO sintax 816D &

im sin6x lim 5xc0s8x
8.7 tg2x 817 *~0 sin10x

. 2xtg4x . sin2xtg 3x
8.7 I|rr(1) , g . lim——"—.

x-0 sin“ 6X 8.18 x>0 X

. sin7x . 4Xxc0os5x
8.9 lim : lim————.

x>0 tg3x 8.19 *~° sin8x

im sin 3x lim sin 6xtg 2x
8.10 x—>0 thX ' 8.20 0 G '

Tunosoii pacuer Ne9
9. B3aganusax 9.1 - 9.20 npoauddepeHnrpoBaTh ykazaHuble GyHKIINH, TOJIb3YsACh
npaBuiIaMu U Gopmynamu auddepeHnnpoBaHs.

9.1 a) y= In(arctg 2X), 6) y= COS(SX)- X
B) y=(3x—-4-3x+2)*, 9 y_4x+7tgx
H) y= (arCtg SX)In(arctgx) . A1+ 9X2

9.2 a) y= cos(ln 5X), 6) y = 2% -tg2x

B) y=(3x*—2-3/x2 —1)2, arcsin 3x
sin x F) y: 1_8X2 '
o) y=xt .
9.3 a) y=cosvx*+3,
. 6) y=29"In2x,
2 3
B) Y =(4x _ﬁ+4) ) 9 y:ar(isinYX’
X" +e*
H) y:(sin\/;)ln(cosx).
94  a) y=arcsin(In4x), 6) y = 2% -1g3x,
B) y= (¢ ~/x+1)°, Ny
o r)y=—; :
n) y=(sindx) . 27 +1gx

95  a) y=sin(In5x), 5 v 6% sin dx

2
B) Y=(6X2—F+5)21 oS 3X

) y=—F—70u—,
V3X° +4

m) y=(nx)*.

13



9.6

9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

a) y = In(sin6x),

B) y=(x3—4-4\/F+2)3,

1) y = (arcsin x)° .

a) y =sin(In2x),

B) y=(x*Y-2-¥Yx+4)*,

I[) y — (3X)arcsin9x )

a) y = In(cos5x),

B) y=(x"+2-3x+1)?,
) y=(ctg3x)°" .

a) y =arcsin(In 2x),

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

ny=x".

a) y = In(cos 7x),

B) y=(2x'—-3-x-1)*,

1) y=(g0)°" .
a) y = arctg(In8x),

B) y=(3x°+2-4/x-8)°,

H) y — (Sin X)In(cosx) )
a) y = In(arcsin 3x),
B) Y= (x3—%+4)2,
I[) y — XeCDSX .

a) y = arctg(In5x),

B) y = (5x*—3-Ux2 —2)°,

tgx

n) y=(x+4)".
a) y = In(cos 4x),

B) ¥ =(4x*—3-3x+2)°,

Inx3

m) y=(ctgx)™" .

6) y=3% -arcsin(xz),

6) y =e"9.cos6x,
x> +e*
4-9x°

r)y=

6) y=e""*.arctg3x,

J3-5x°

e* —ctgx |

r)y=

6) y=e* -tg7x,

Xt +tgx

) y=—F——,
VAxE+7

6) y =2""".arcsin 2x,

N2-X%?

COS2X

r)y=

6) y — earcsinx . Ctg 3X,

D y= ctgx — Ccos X
J5x? 41

6) y =5""%.sin4x,
2-3x°

r) y=
Sin 2X

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

2" —ctgx

r)y= ,
Va+2x3

6) y =49 -arctg3x,

arctg 2x
r) YZ%,

X' +e

14



9.15 a) y=arctg(In7x),

B) y=(2x3—xil+1)2,

sinx

n) y=(arctg2x)™"”".
9.16  a) y=In(sin7x),
B) y = (e*—cos3x+1)°,
n) y = (x*+5)"%.
9.17  a) y=arctg(In5x),

B) y — (zsinx _il‘i'S)B)

n y=(sinx)?.

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 —1Ox5)4 :

m) y = (sinVx)*.

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

_ tgx—sinx

) y=—"—m—m,
Vx2+1

6) y =5% -arcsin5x,

x> —sin x
r)y=——,
tgx
6) y=e"™"*.cos4x,
D y= In4x—x°
x}-3x

6) y =49 .cos6X,

9 y_sin4x—x3
x> -3x"

6) y=e""*.arctg3x,

_ COS4X—2x"
X13 —3X2

r)y

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 PyHKIIMHU MeToAaMU TG (HepeHIIMaTbEHOTO

HUCUYHCIICHUSA, HAYCPTUTD UX rpa(bmq/l.

10.1 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.

1011 Y =X —6X°+9x+1.
10.12 Y =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.
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10.7 Y =2x* —15x* + 24x +4.

10.8 ¥ =2x° +9x* —24x -56.

109 Y=X

—9x? +24x—18.

10.10 ¥ =X +3x* —24x-21.

10.17 Y =2X —9x* — 24x +61.
10.18 Y =2X +15x* +24x 2.
10.19 Y =X —3x* —24x+26.

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

3.2 Bonpocwl /151 YCTHOT0 Onpoca

CoNoOA~WNE

[EEN
o

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

Onpenenenne Matpuiibl. Kimaccudukamus MaTpwil.

JleficTBHs ¢ MaTpULIAMH.

OHpe,I[eJ'II/ITCJ'II/I, HUX BBIYUCIICHHUC.

OO6parnas maTpuia.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, METOIbI UX PEIICHHUS.
KommuiekcHsie uncna. Onpenenenue. ConpsikeHHbIE KOMILIEKCHBIE YUCIIA.
KommuiekcHbie uncna . JleiicTBre ¢ HUMH B alnreOpanueckoit popme.
Kommiekcubie uncia. Ux reomerpuyeckas UHTEpIIpETaIIHsI.
Kommuiekcusie uncna. Tpuronomerpuueckas hopma.

dbopwme.

MaremaTnaeckuii aHaJIn3.
MaremaTuuecKkuil aHanus.
MaremaTnaeckuii aHaJIn3.
MaremaTtuuecKkuil aHaIus3.
MaremaTnaeckuii aHaJIH3.
MaremaTtuuecKkuil aHanus.
MaremaTnaeckuii aHaJIn3.
MaremaTuuecKkuil aHaIus.
MaremaTnaeckuii aHaJIH3.
MaremaTuuecKkuil aHamus.
MaremaTnaeckuii aHaJIn3.
MaremaTuuecKkuil aHamus.
MareMaTH4eCcKUM aHaIu3.
MaremaTuuecKkuil aHanus.
MaremaTnaeckuii aHaJIH3.

. KomnnekcHeie uncna. J[eMCTBHS ¢ KOMIUIEKCHBIMU YUCIAMU B TPUTOHOMETPHYECKOM

Beenenue. Uucnosas nociae10BaTebHOCTb.

[Ipenen uncnoBoii mocae10BaTeNbHOCTH.

Oynxmus. [penen pyHKmn.

CaoiicTBa nipeesioB (GyHKIUH.

PackpsiTHE HEONpENEIEHHOCTEN.

beckoneuyno 6osbIire u 6€CKOHEYHO Mable (PYHKIIHH.
[IpousBonnas. Onpenenenue. ['eoMeTpruueckuii CMbICI.
[TpaBuna qudupenumrpoBanus. Tabauma mpoU3BOIHBIX.
[TpouzBoHas CIOXKHOM HYHKIIUU.

Huddepenunann.

OcHoBHbIe TeOpeMbl 0 TUGHepeHIUPYEMbIX (PYHKINSIX.
IIpaBuio Jlonurans.

UccnenoBanue pyHKIINU HA SKCTPEMYM.

HccnenoBanue (yHKIIMM Ha TOUKU neperuoa.

Cxema uccnenoBanust GyHKIUN U IOCTPOEHUS TPaPHUKOB.

3.3 Bonpocs! 1151 caMOCTOSATEIbHOI0 H3YYeHHUsI

1.Matpu1ibl ¥ 1EHCTBUS C HUMH.
2. MeTobI pelieHUs] CUCTEM JIMHEHHBIX alireOpandecKuX ypaBHEHUH.

3. JleficTBUS ¢ KOMIJIEKCHBIMU YUCJIAMH B TPUTOHOMETPUIECKOU (opme.
4 Tlpenensl ¥ UX CBOMCTBA.
5. PackpeiTHe HEoNpeeIeHHOCTE! B ITpeiesax.
6. IIponsBoanas GyHKIUH.
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3.4 IIpomMe:kyTouHAasi aTTeCcTAIUS

B cootBeTcTBUU ¢ yueOHBIM mIaHoM 10 HampasieHuio moarotoBku 08.03.01 CtpoutenscTBO
MIPOMEXKYTOUHAsI ATTECTALIMS B IEPBOM CEMECTPE MPOXOAUT B BUJE IK3aMEHA.

[TpomexxyTouHas aTTecTalus CIYKUT OLEHKON paboThl 00YYaroIIerocsi B TeYEHNE BCEro Cpoka
OGy‘-IGHI/ISI U TIIpu3BaHa BbBIABUTL YPOBCHb, IMPOYHOCTP MW CUCTCMATHYHOCTH IIOJIYYCHHBIX WM
TEOPETUYECKUX M TPAKTUYECKUX 3HAHUH, NPUOOPETEHUS HABBIKOB CaMOCTOSITEIbHONW paboThI,
Pa3BUTHUA TBOPYCCKOI'O MBIINUICHWA, YMCHHUEC CUHTC3UPOBATH NNOJTYUCHHBIC 3HAHUA U IIPUMCHATH UX B
pElIeHNU MTPAKTUYECKHX 3a7au.

DK3aMEHAIlMOHHBII OWJIET TOMHMMO TEOPETHYECKHX BOIIPOCOB BKIIOYAET KAPTOUKY C
MPAKTUYCCKUMU 3aJaHUAMHA 110 OCHOBHBIM TEMaM OUCHHUILIINHBI.

KoutponbHuble TpeOoBaHMS U 3aJaHUS COOTBETCTBYIOT TpeOyeMOMY YPOBHIO YCBOCHHS
JUCLUILIMHBL U OTPAXKAIOT €€ OCHOBHOE COJIEP KAHHUE.

BOHpOCbI, BbBIHOCMMbIC HA 3K3aM€EH

[Tonatue MHOXKecTBa. MHOXECTBO €HCTBUTEIIBHBIX U KOMIUIEKCHBIX YUCE]I.

Yucnossle nocnenoBarenbHocTy. [Ipenen mocnenoBaTenbHOCTH.

[Tonstue pynkuuu. Crioco6s 3aganus. Knaccudukanus GyHkuni.

Omnpenenenus npeaena GyHKIUN B Touke. CBOMCTBA MPEIENIOB.

IlepBblii 1 BTOpOI 3aMeyaTeNnbHbIE MPEAEbl.

beckoneuHo wmaneie W OeckOHEYHO Oosblive (YHKIMH W HX CpaBHEHHE. OKBHUBAJICHTHBIC

GyHKIUH.

7. TlonsTne HENIPEPHIBHOCTH (PYHKIIMHU B TOUKE.

8. OpnoctopoHHMe npezensl GyHKIMU. Touku pa3peiBa QYHKIMU U UX KIACCUPUKALHSL.

9. OCHOBHBIE TEOPEMBI O HETIPEPBHIBHBIX (PYHKIIUSX.

10. Onpenenenue Npou3BOIHON QYHKIIHUU U €€ T€OMETPUUYECKHI CMBICIL.

11. ITpaBuna qudQepeHTpPOBaHUs CYMMBI, pa3HOCTH, IPOU3BEICHHUS U YaCTHOTO (PYHKITHI.

12. ITpou3sBosHas 0OpaTHOM QyHKIUH,

13. Tabnuiia NpOU3BOTHBIX AIEMEHTAPHBIX (DYHKITHIA.

14. TTpaBuno auddepeHurpoBaHms CI0KHON QYHKIIUH,

15. TuddepenumpoBanne pyHKINMA, 3aJaHHBIX TApaMETPUUECKU U HESIBHO.

16. ITpon3BoiHBIE BBICHIMX MOPAIKOB (PYHKIIUH OJHOM MepeMeHHOH.

17. Juddepennman GpyHKIUN OJHON NEPEMEHHOM U €r0 T€OMETPUUYECKUIN CMBICI.

18. CpoiictBa muddepeHuano GyHKIUM OAHON mepeMeHHOM. ITpuGnuKeHHbIe BBIYMCIEHUS C
nomoIbio AuddepeHImanos.

19. Teopema Posist 1 ee reOMETpUUYECKHUI CMBICI.

20. Teopema Jlarpanka U €€ TCOMETPHUSCKUN CMBICTI.

21. Teopema Komu.

22. ®opmymnel Teitnopa 1 MakiopeHa.

23. [IpaBuno Jlonurans.

24. JlocTaTouHble IPU3HAKK Bo3pacTanus (YObIBaHUS) () yHKIIHH.

25. HeoOxoauMble M JIOCTaTOYHBbIE MPHU3HAKH CYIIECTBOBAHUS JKCTpeMyMma (QYHKIUU OJIHOU
IIEPEMEHHOM.

26. Hauboupliee 1 HauMeHblee 3Ha4YeHNUs (QYHKIIMU Ha OTPE3Ke.

27. BBITYKIIOCTh M BOTHYTOCTh Tpaduka QyHKIuH. Touky mepernoa.

ogakrwdE

CuryanuoHHbIe 321244
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1. JlaTuuk CKOHCTPYMPOBAaH TakMM OOpa3oM, YTO €ro aHTeHHA JIOBHT paJHOCUTHAI,
KOTOPBIN 3aTeM Mpeodpa3yeTcs B SJIEKTPUUSCKUN CUTHAI, U3MEHSIOIINICS CO BpeMeHeM 1o 3akony U
= Upsin(wt + a), rae t — Bpemst B cexyunax. Ammmryna Ug = 2B, wacrora w = 120 o/c, paza a = 15°,
JlaTuuk HacTpOEH Tak, YTO €ClIM HalpsbkeHue B HEM He Huxke 1B, To 3aropaercs mammnouka. Kakyro
94acTh BPEMEHH Ha MPOTHKEHUU NIEPBOM CEKYH/IbI IIOCIE Havaia paboThl JaMIIouKa OyIeT ropeTs?

2. JlaTuuk CKOHCTPYHUPOBAaH TakUM 00pa3oM, 4YTO €ro aHTeHHa JIOBUT paJWOCHTHAal,
KOTOpBIH 3aTeM IpeoOpa3yeTcs B 3JEKTPUUECKUIM CUTHAN, U3MEHSIOUINICS CO BpeMeHeM 110 3akoHy U
= Ugcos(Wt + b), rie t — Bpemst B cexynaax. Ammmryna Up = 2B, uactora w = 240°%c, dasa b = -120°,
JlaTuuk HacTpOEH Tak, YTO €CJIM HalpsbkeHue B HEM He Huxke 1B, To 3aropaercs mammnouka. Kakyro
94acTh BPEMEHH Ha MPOTHKEHUU NIEPBOM CEKYH/IbI IIOCIE Havaia paboThl JaMIIouKa OyIeT ropeTs?

3. Tpu cena A, B u C pacnoyioKeHbl TaKUM 00pa3oM, 4To nyTh oT 4 g0 C uyepe3 B
paBeH /2,5 km,or B no A uepe3 C—155km nor C no B uepe3 4 — 9 ku. Haligure paccrosinue
MEXY CETaMMU.

4. [lepumeTprl TpEX TpaHeW MPSIMOYTOJBHOTO MapaUleNenuIea, UMEIOMUX OOIIYyIo
BEpIINHY, pPaBHBI COOTBETCTBEHHO [72 cm, 178 cm wmu 202 cm. Haiinure o0BEM W T1UIOmMAIH
MIOBEPXHOCTHU ATOr0 Napajuieenunea.

5. Haiinute cTOpOHBI TPEYroJbHHUKA, €CIM NEPUMETP TpeyrosibHUKa paBeH 90 cm, Ooiblias

CTOPOHA MCHBIIC CYMMBI JIBYX NPYTIHX CTOPOH Ha 10 CM, a YTPOCHHAs MCHbIIIasA CTOPOHA Ha 2
cm OOIIbIIIE CYMMEBI IBYX CTOPOH.

6. Muma, Komnst u [letst BMecTe nmerot macecy 89 xe. Mumia ¢ Koneit BMecte umerotr maccy 63 ke, a
Kons c Ilereit 58 ke. Kakyro Maccy umeeT KaxKaplii MaJIbUnK?

[Tepumerp TpeyroiabHuka /6 Om. bosblias cTOpoHa MpEBBILIAET MEHBLIYIO HA 25 cm, a yJBOCHHAs

CpeAHsIsl CTOPOHA MEHBIIIE CYMMBI JIBYX JIPYTHX CTOPOH Ha [ cm. HaliTu CTOpOHBI TPEYrobHUKA.

MHHHUCTEPCTBO CEJIbCKOI'O XO35MCTBA POCCUICKOMN ®EJIEPALIMU
®denepalibHOE TOCYAAPCTBEHHOE OI0/HKETHOE 00pa3oBaTeIbHOE
YUPEKICHUE BBICIIIETO 00pa30BaHUS
«CapaToBCKuUI TOCyJapCTBEHHBIN arpapHbli yauBepcuteT uMm. H.1.BaBunosa»
Kadenpa «MaTtemaTnka, MexaHuKa 1 HH)XCHEpHas rpapukar

DK3AMEHAIIMOHHBIN BUJIET Ne 5
no pucruruiae «Matematuka (ba3oBblil ypoBeHB)»

1. OHpCI{eJ’ICHI/IC KOMIIIICKCHOI'O 4YHCJia.
2. CsoiicTBa HCEOIIPECACIICHHOIO UHTETpajia.
3. HaiiuTe TpoMeXyTKH MOHOTOHHOCTH QyHKIMH Y = X° —3X* —9X.

Mara
3aB.kadenpoit I'.H. Kamsiosa

4. Meroanyeckue MaTepuaJibl, ONpe/e/isiloliue Mpoue1ypbl OLeHUBAHUS 3HAHMI, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH,
XapaKkTepu3yIMX 3Tanbl (opMUpPOBaAHUA KOMIIETEHIUM

4.1 Ilpoueaypsbl OlleHMBAHMS 3HAHUI, YMEHH i, HABBIKOB
U (MJ1H) ONBITA AeATeIbHOCTH
KonTponbs pe3ynbpratoB 00ydeHUsT OOyYaroNIMXCsi, OSTaloB W YPOBHS (OPMHUPOBAHUS
KOMIIETEHIIUM 10 JAucuuIUIMHE «MareMaTHKa» OCYIIECTBISETCS 4Yepe3 IPOBEIEHUE BXOJHOIO,
TEKYLIET0, pyOEeXKHbIX, BBIXOTHOIO KOHTPOJIEH U KOHTPOJISE CAMOCTOSTENILHOM padoThI
@OpMBI TEKYILETro, MPOMEXYTOYHOTO U UTOTOBOI'O KOHTPOJIS, OPSIOK HAYMCICHHs OalllIoB U
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(GOHBI KOHTPOJBHBIX 3aJaHUM IJIs TEKYyLIEro KOHTpoJsl pa3pabarbiBatoTcsi Kadeapoi ucxons u3
crnieur(UKY AUCIUILTUHBI, U YTBEPXKAAIOTCS Ha 3aceJaHuu Kadeaphl.

4.2 Kputepum o1leHKH 3HAHUH, YMEHHUIi, HABLIKOB U (MJIH) ONBITA AeATeIbHOCTH,
XapaKkTepu3yIMX 3Tanbl JOpMUPOBAHUSA KOMIIETEHIUH B IIpoLiecce 0CBOCHUS
o0pa3oBaTe/ibHOI POrpaMMBbl

Onucanue MIKaIbl OICHUBAHMS JOCTH)KCHUS KOMIIETCHIIMH M0 JWCIHILINHE TPHUBEICHO B
Tabymue 5.

Tabnuua 5
YpoBeHb OTMeTKa 10 MATHOATEHOM CHCTEME Orncanue
OCBOCHHS (9K3aMeR)
KOMITETCHIIUU
BBICOKHIA «OTIMYHO» oOydJaronuiics 3HaeT, KaK HCIIOJIb30BaTh
OCHOBHBIC 3aKOHBl €CTECTBEHHOHAY4YHBIX
JIUCIUATUINH B npodecCuOHATbHON
JIEATEIIbHOCTH, MIPUMEHSTh METO/IbI
MaTEMAaTUYECKOTO aHaIn3a 51
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO)
MO/JICIMPOBAHUS, TEOPETUUECKOTO u

SKCIICPUMCHTAJILHOI'O HMCCJICIOBAHUS,; KaK
BbIIBUTH CCTCCTBCHHOHAYYHYH) CYIIHOCTb

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

0a30Bbilii «XOpOIIO» 3HaeT, HO C MpoOenaMu, Kak UCIHOJIb30BaTh
OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
JUCLUTIINH B npodeccnoHaIbHON
NeSITeNIbHOCTH, MPUMEHSTH METO/IbI
MaTEeMaTUYeCKOro aHanu3a u
MaTeMaTU4ECKOTO (KOMIIBIOTEPHOTO)
MOJIETIMPOBaHUS, TEOPETUYECKOTO "

OKCIICPUMCHTAJIIBHOT'O  HMCCJICOOBaHUA, HE
AOIMYCKACT CYHICCTBCHHBIX HCTOHHOCTGP’I;

Kak BBISIBUTh €CTECTBEHHOHAYYHYIO
CYILIHOCTh TPOOJiIeM, BOSHUKAIOIIUX B XOJE
npodecCuoHaNTbHON NesTeTbHOCTH,
PUBJICYD ux JUTS pelieHus
COOTBETCTBYIOIINI ¢duzuko-
MaTeMaTHYeCKHI anmnapar

MOPOrOBBIi «yIOBIIETBOPUTEILHOY oOydJaronuiicss 3HaeT, KaKk HCIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUTIIINH B npodeccuoHaIbHOM
NeSITeIbHOCTH, MPUMEHSATH METO/IbI
MaTeMaTU4eCKOro aHanmn3a u
MaTeMaTH4eCKOTo (KOMITBIOTEPHOTO)
MOJICITUPOBAHUS, TEOPETHIECKOTO "

JKCIIEPUMEHTAIIBHOTO HCCIIEIOBAHUS, 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
COOTBETCTBYIOIINI dusHKo-
MaTeMaTHYeCKUi ammapaT HO HE 3HaeT
JeTaneif,  JONMyCKaeT  HETOYHOCTH B
(GbopMyIUpOBKaxX, HApyIIAeT JOTUYECKYIO
HIOCJIC/IOBATEIILHOCTD B U3JI0KEHUH
MIPOrpaMMHOTO MaTepuaa

- «HEYJIOBJICTBOPUTEIIHHOY oOydJaronuiics He 3HaeT, KaK MCIIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCLUTIINH B npodeccuoHanbHOM
JeSATEeIbHOCTH, MPUMEHSTh METO/IbI
MaTeMaTU4YeCcKOoro aHanu3a u
MaTeMaTU4ECKOro (KOMIIBIOTEPHOTO)
MOJIEJIUPOBAHUS, TEOPETUYECKOTO u
SKCIEPUMEHTAILHOTO HUCCJICIOBAHMS, KakK
BBISIBUTh €CTECTBEHHOHAYUHYIO CYIIHOCTh
npobiiem, BO3HUKAIOIIUX B xoJe
npodecCuoHaIbHOM JIeATEIbHOCTH,
PUBJICYD ux TUTSt perieHus
COOTBETCTBYIOIINI buzuko-
MaTeMaTUYECKUH armapar

4.2.1. Kputepuu olleHKH YCTHOTO OTBETA MPH MPOMEKYTOUYHOI aTTecTalluu

[Tpu oTBeTe Ha BOMPOC O0YYAIONIUICS TEMOHCTPUPYET:

3HAHUSA: CIIOCOOEH pelarh 3a4a4u NPOPEeCCHOHANBHOM JIEITENLHOCTH HA OCHOBE HCIOJIB30BAHUS
TCOPECTUUYCCKUX U MPAKTHYECKHUX OCHOB CCTCCTBCHHBIX M TCXHHYCCKHMX HAYK, a TaKKEC MAaTCMaTHYCCKOI'O
anmapara (OITK - 1); Cnocoben onpenenstb Kpyr 3ajad B pamKax IOCTABJIEHHOH IENM W BBIOMPATH
ONTUMAIIBHBIE CIIOCOOBI UX PELICHHUs, UCXOJ M3 NEHCTBYIOIIMX MPABOBLIX HOPM, MMEKOIIUXCS PECYPCOB U
orpannuennii (YK - 2);

YMEHHsI: Croco0eH peniars 3a1a4u Npo(ecCHOHANBHOM NEeATENILHOCTH HA OCHOBE MCIIOJb30BAHUS
TECOPECTUUCCKUX U TPAKTHUYECKHUX OCHOB C€CTCCTBCHHBLIX MW TCXHHUYCCKHX HAYK, a TaKXKC MAaTCMaTHUYCCKOI'O
anmapata (OIIK - 1); CrnocoGen ompemensTh Kpyr 3aaad B paMKax MOCTABJIEHHOW €M W BHIOUpATh
OINITUMAaIbHEIE CIIOCOOBI HX peumicHuA, UCXods M3 I[eﬁCTByIOIHI/IX IIpaBOBbLIX HOPM, MMCIOMIUXCA PECYpPCOB U
orpannuennii (YK - 2);

BJIaJleHHe HABBIKAMU: CIOCOOEH pemarh 3a1a4u NpopeCCHOHAIBHON JESTENLHOCTH HA OCHOBE
HCIOJIB30BaHUA TCOPETHYCCKHUX W MNPAKTUYCCKHUX OCHOB CCTCCTBCHHBIX MW TEXHUYCCKHUX HAYK, a TaKkKe
matemarndeckoro anmapara (OITK - 1); Crnocoben onpenensrs Kpyr 3aja4 B paMKax IOCTaBJIEHHON LENH U
BBI6I/IpaTB OIITUMAJIBHBIC CHOCO6BI HUX pPCHICHUA, UCXOOd M3 ﬂeﬁCTBy}OHIHX IIpaBOBBIX HOPM, HMMCIOUIUXCH
pecypcos u orpanunuenuii (YK - 2);

Kpurepuii oueHnku

YpoBeHb OTMeTKa 1Mo MATHOATEHOM cCHCTEME Orncanue
OCBOCHUS (9K3ameR)
KOMITETEHIIUU
BBICOKHH «OTJIIMYHO» oOydJaronuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCLUTIIINH B npodeccuoHanbHOM
JEeITENIbHOCTH, NIPUMEHSTH METOBI
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YposeHs
OCBOCHUS
KOMITETCHIIUU

OTMeTKa 110 IATHOAIUILHON CUCTEME
(9x3amMeH)

Onucanue

MaTeMaTu4ecKoro aHaIn3a u
MaTeMaTH4ECKOTO (KOMIIBIOTEPHOTO)
MO/JICJIMPOBAHMUS, TEOPETHYECKOTO u
IKCHEPUMEHTAIBHOTO HCCIICIOBaHHS; Kak
BBISIBUTh C€CTCCTBEHHOHAYYHYIO CYIIHOCTb
npooeMm, BO3HUKAIOIINX B X0J1e
npodeccrnoHaIbHOM NESTEIIbHOCTH,
IPUBJICYb ux TUIst pereHuHs
COOTBETCTBYIOILUN ¢dusuko-
MaTeMaTHYECKUH armapar

0a30BbIii

«XOPOTIIO»

3HaeT, HO C MpoOeIaMu, KaKk HMCIOJIb30BaTh
OCHOBHBIC 3aKOHbl €CTECTBEHHOHAYYHBIX
JUCLUILINH B npodeccuoHaIbHON
NesITeNbHOCTH, PUMEHSTh METO/Ibl
MaTeMaTH4ECKOTO aHaJn3a U
MaTeMaTHYeCKOro (KOMIIBIOTEPHOTO)
MOJIEITUPOBAHMS, TEOPETUYECKOTO u
JKCHEPUMEHTAIBHOTO MCCIEOBAHUS, HE
JIOMTyCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
KaK BBISIBUTH €CTECTBEHHOHAYYHYIO
CYIIHOCTh TpOOJIeM, BOSHHKAIOIIUX B XOJ€
npogeccuoHaIbHON NesITeNbHOCTH,
NpUBJICYb 1754 ISt pereHus
COOTBETCTBYIOLIHH ¢duzuko-
MaTeMaTUYECKUH armapar

MOPOroBbIN

«YZOBJIETBOPUTEIILHO

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

JUCLUTUINH B npodeccuoHaNbHOM
NeSTeTLHOCTH, MPUMEHSTH METO/IbI
MaTeMaTU4YeCKOro aHanu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIETUPOBAHUS, TEOPETUYECKOTO u

OKCIICPUMCHTAJIBHOT'O HMCCJICIOBAHUSA, KakK
BbBIIBUTH CCTCCTBCHHOHAYYHYIO CYIIHOCTb

po0Oem, BO3HHUKAOIINX B X0J1e
npodeccuoHanbHOM NEeSITENIbHOCTH,
IIpUBJICYb nux JJISA pemicHuA
COOTBETCTBYIOIIUN buzuko-

MaTeMaTHYeCKUi amnmapaT HO HE 3HaeT
JeTaned,  JOMyCKaeT  HETOYHOCTH B
(dbopMynUpoBKax, HapylaeT JOTHYECKYIO
MIOCJIEJ0BATEIBHOCTD B U3JI0KEHUHU
MIPOrpaMMHOI0 MaTepuaia

CHEYOOBJICTBOPUTCIIBHO»

06yanOH_[I/II>'ICH HC 3HACT, KaK HUCIIOJb30BaTh
OCHOBHBIC 3aKOHBbI C€CTCCTBCHHOHAYYHBIX

JUCHUTUINH B npohecCuoHaNBHOM
NeSTeTLHOCTH, MIPUMEHSTh METO/IBI
MaTeMaTU4eCcKoro aHanu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
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YposeHs OTMeTKa 10 NATHOATEHON CUCTEME Onucanue
OCBOEHUS (9x3amMeH)
KOMIIETEHIINN
MOJEIIUPOBAHUS, TEOPETUYECKOI0 u

JKCIIEPUMEHTAIILHOIO HCCIECAO0BAHUSA; KakK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYILIHOCTD

npooieMm, BO3HUKAIOIINX B X0J1e
npodeccrnoHaIbHOM NESTEIIbHOCTH,
IPUBJICYb ux TUIst pereHuHs
COOTBETCTBYIOILUN ¢dusuko-

MaTeMaTH4YeCKUI alrrapar

4.2.3. Kpurepuu ouieHKH BbITIOJIHEHHSI THIIOBBIX PACYETOB
[Tpu BBIIOTHEHUU KOHTPOJIBHBIX (CAMOCTOSATEIBHBIX ) PAOOT 00YUAIOIIHIACS IEMOHCTPUPYET:

KpnTepml OICHKH BBINIOJTHCHUS THIIOBOI'0O pacuera

YpoBeHn
OCBOCHMSI
KOMIIETCHIINN

OTMeTKa [0 IATHOAIUILHOU cucTEME
(9K3aMeH)

Omnucanue

BBICOKHH

«OTIIUYHO

oOyuaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
TUCIUILTAH B npodeccuoHanbHOM
NESITENIbHOCTH, PUMEHSTh METOIBI
MaTeMaTUYECKOTo aHanm3a u
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO)
MOJICTTHPOBaHUS, TEOPETUUYECKOTO u
JKCIIEPUMEHTAJILHOTO UCCIICOBAHUS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb
npooem, BO3HUKAIOIINUX B xoJe
npogeccuoHaIbHON NesITebHOCTH,
MIPHUBJICYb 1754 Ut pemeHuHs
COOTBETCTBYIOIINN ¢duzuko-
MaTeMaTUYECKUH anmnapar

0a30BbIii

«XOPOILIO»

3HaeT, HO C MpoberaMM, Kak MCIOJIb30BATh
OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
JUCHUTIINH B npodeccuoHaIbHON
NeSITeNIbHOCTH, IPUMEHSATH METO/IbI
MaTEeMaTUYeCKOro aHanu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIEITMPOBaHUS, TEOPETUYECKOTO "
9KCIIEPUMEHTAJIBHOTO  MCCIEIOBaHUs, He
JIOTIYCKAeT CYIIECTBEHHBIX HETOYHOCTEM;
Kak BBISIBUTh €CTECTBEHHOHAYYHYIO
CYIIHOCTh IpOOJeM, BO3HHUKAIOIIUX B XO€
npodecCuoHaATBHON JeSATeTLHOCTH,
MIPUBJICYD 1704 JUTSt peuieHus
COOTBETCTBYIOIINI ¢buzuko-
MaTeMaTHYeCKHI anmapar

MOPOroBbIii

«YyAOBJICTBOPUTCIIBHO»

oOyJaroIuiicss 3HAeT, KaK HCIOJIb30BATh
OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
JVCLUTIIINH B npodeccuoHaIbHOMN
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YposeHs OTMeTKa 10 NATHOATEHON CUCTEME Onucanue
OCBOEHUS (9x3amMeH)
KOMIIETEHIINN
JEeSITETIbHOCTH, NIPUMEHSTH METOJIBI
MaTeMaTH4YeCKOTO aHanusa 51
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJENUPOBaHU, TEOPETUYECKOTO 5

OKCIICPUMCHTAJIBHOI'O HMCCJIICOBAHUSA, KakK
BbIIBUTh C€CTCCTBCHHOHAYYHYIO CYIIHOCTH

npobiem, BO3HUKAIOMINX B Xofe
npohecCHOHATBHON JeSATEIbHOCTH,
IIpUBJICYb nux JJIsA peuicHuAd
COOTBETCTBYIOIIUIT busuko-

MaTeMaTHYeCKU amnmapaT HO HE 3HaeT
nerajei,  JOMycKaeT  HETOYHOCTH B
(dbopMyIUpOBKaxX, HapyIIAeT JOTUYECKYIO
II0CJIEI0BATEIbHOCTD B U3J10KEHUHU
IPOrpaMMHOr0 MaTrepuala

«CHCYOOBJICTBOPUTCIILHO»

06yanOHlHﬁCH HC 3HACT, KaK HMCIIOJIb30BaTh
OCHOBHBIC 3aKOHBbI C€CTCCTBCHHOHAYYHBIX

TUCIUILTAH B npodeccuoHanbHOM
NeSTeTbHOCTH, MPUMEHSTh METO/IbI
MaTeMaTU4eCKOTo aHanm3a u
MaTeMaTU4ECKOro (KOMIIBIOTEPHOTO)
MOJICTTHPOBaHUS, TEOPETUUYECKOTO u

SKCIICPUMCHTAJILHOI'O HMCCJICIOBAHUS,; KaK
BbIIBUTH CCTCCTBCHHOHAYYHYIO CYIIHOCTb

npobiiem, BO3HUKAIOIIUX B xoje
npodeccronanbHON JeATEIIHOCTH,
IIpUBJICYb nux JJIsA pemicHuA
COOTBETCTBYIOLIHH ¢duzuko-

MaTeMaTUYECKU anmnapar

Pazpabomuux: ooyenm, Yymakoea C.B.
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