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1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHHMS MUCIMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH JIJIs
I[aﬂbHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 10 OCHOBHBIM pasjieiam
AUCHUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHYCCKUX MCTOIOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPbIC MOTYT MOTPEOOBATHCS JIOMOJIHUTEIBHO B MPAKTUYECKONH M HCCIIEA0BATEILCKOM pabore,
bopMUpOBaHHE  MaTEMaTHYECKOro,  JIOTHYECKOrO0 W QJITOPUTMHYECKOTO  MBIIUICHHS,
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL W TPAaKTUKW, HAa OCBOSHHHM KOTOPBIX Oasupyercs JaHHAs JAUCHUILIMHA:
«MaremaTuka (IIKOJBHBINA Kypc)», «Anredpa (IIKOIbHBINA Kype)», «I'eomeTpust (ILKOIBHBIA Kype)»,
«Anrebpa u Havaa aHaIM3a (IKOJIBHBIA KYpC)».

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJISI KOTOPBIX OCBOCHUE AHHON IUCIMILIMHBI HEOOXOAMMO Kak
npenuiecTByromee: «Bpicmas Marematuka 2», «Bpicmas wmarematuka  3»,  «®Dusnkaw,

((TGOPGTI/I‘ICCKI/IC OCHOBBI JJICKTPOTCXHUKW.

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dDopmupyeMbie U
NuaukaTopsbl 10CTHXKEHUS
KOHTPOJIHpYeMbIe KOMITeTeHIHii IInanupyemsie pe3yjbTaThl
KOMIIeTeHIIUH (KOJ H HAHMCHOBAHIE) o0y4eHus
(Ko ¥ HAMMEHOBAHUE)
OIIK-3. CnocoGeH OI1K-3.1 Tpumenser 3HaTh:
MIPUMEHSITh MaTeMaTHYeCKHil armnapar 1. OcHOBHBIE IOHATHSI MAaTEMATHKH,
COOTBETCTBYIOILNN AHAJINTHYECKON reoMeTpuy, | METO/BI PEIICHUS 3a/[ad, & TAKKE HX
¢buzuko- JIMHEHHOM anreGpsl, Teopuy | HPHIOKCHHS B npodeccnoHaIbHBIX
MaTeMaTHYECKUN IIPE/IeIIOB JUCLMIUIMHAX, METOBI cOOopa aHanu3a
anmapar, METO/bI 1 00pabOTKH MHPOPMAIUH.
aHaJIn3a u 2. MeToibl peleHnss MaTeEMaTHYECKUX
MOJIETTUPOBAHUS, 3aJa4 1O YMCIIOBOT'O WJIU IPYTOro
TEOPETHUYECKOTO U Tpebyemoro pesynbTaTa (rpaduka,
9KCIIEPUMEHTAILHOTO (dbopMyIIbI U T.11.)
UCCIIEI0OBaHM IPU 3. OcHOBHBIE IOHATHUS U METOJIbI
peleHnu JMHEWHOU U BEKTOPHOM anreOpsl,
npodeccrnoHalIbHbIX aHAJIMTUYECKOW T€OMETPUU, TEOPUU
3a1a4 IIPENIETIOB.
YMersn:
1. Pemate THIIOBBIE MaTEMATUYECKHE
3aa4n
2. CaMOCTOATEIBHO MaTEMaTUYECKH
KOPPEKTHO CTaBUTh
€CTeCTBEHHOHAYYHbIE 3a]1auH,
IIPOBOAMTH CTPOIME MATEMAaTHYECKHE
paccyxaeHus.
3. OnepupoBath aOCTPaKTHBIMU
00BEKTAMU U KOPPEKTHO UCIOIb30BATh
MaTEMaTHYECKHUE TOHSITHS U




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHUSE
KOMIIETEeHIH i
(Kox ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

CUMBOJIUKY JIJISl BEIPAKCHUS
KOJMYECTBEHHBIX U KAUECTBEHHBIX
OTHOLIIEHUHN 00OBEKTOB.

4. IlepeBOauTh MHKEHEPHBIE 3a]1a4U C

OITHCATEIBLHOIO A3bIKA Ha SI3BIK
MaTeMaTUKH, TPUMEHSATH METO/IbI
MaTEeMaTUYCCKOr0 aHalIM3a JIJIs
pEIICHUS MHKEHEPHBIX 337124

5. Pemats cuCTEMBI IMHEHHBIX
YpaBHEHUM, COCTABIATh YPaBHEHHS
MPSIMBIX U KPUBBIX JIMHUMA HA
IJIOCKOCTH M B IIPOCTPAHCTRE,
MMOBEPXHOCTEH BTOPOTO MOPSIKA.

Bnaners:

1. MeromaMu MaTeMaTHYECKOTO
OIMCaHMS TUIOBBIX 3a7a4 U
HMHTEPIPETAIMH MOTYy4EHHOTO
pe3ynbTaTa.

2. CnocobaMu HarjIsIHOTO
rpauIecKoro npecTaBICHUS
pPEe3yIbTAaTOB UCCIICIOBAHMUS.

3. HaBblkamu nprMeHeHUs
COBPEMEHHOTO MAaTEMaTHYECKOTO
MHCTPYMEHTApUS JIJISl PEILICHUS
MaTeMaTHYECKHX 3aJad

4. MaTteMaTH4ecKol JOTHUKOM,
HeoOXxoIuMoM Juist popMHUpOBaHUS
CYXKJIGHUH 110 COOTBETCTBYIOIINM
po)eCCHOHANIBLHBIM TTpo0JIeMam




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoii . Cemectp |O0beMm, u.| bamabl | UHTEpakTHB, 4.
(pa3neun) paboTE! (yueOHOM padoThI) (HauMeHOBaHHE
OLICHOYHOI0 CPeACTBA)
Moayis 1. Jlek 1 Marpuiisl. [lelicTBUS HaJl HUMU. 1 2 - -
Jluneiinas Ob6patnas matpuna. OnpeaenuTeny U ux
anreOpa CBoOliCTBa. BrIunciienne onpeaenuTenei
Monyns 1. Ip 1 HccenenoBanue cuCTeM JIMHEMHBIX 1 2 - -
JIuneitnas ypaBHeHui. Teopema Kponekepa-Kanemiu
anreOpa Pemenue cucrem TMHEUHBIX YPAaBHEHHI
meroaamu Kpamepa, ['aycca u cpencrtsamu
MaTPUYHOTO UCUUCITICHUS
Monyns 1. Cp Marpuiisl. Onpenenurend. CucTeMbl 1 20 - -
JInnelinas JMHENHBIN alreOpanvyeckux ypaBHEHUN
asreOpa
Mopyns 1. Cp KonTponbnas pabota 1 mo teme 1 20 - - KonTponbnas padora 1
JInHeitnas "Jluneiinas anrebpa" no teme "Jluneinas
asireOpa asreOpa”
Monyns 2. Ip 2 Bexrops! u aelictBus Hag HUMU. basuc. 1 2 - -
BekropHas [Tepexon ot ogHOrO Ga3uca K Ipyromy.
anredpa CkansipHoe, BEKTOPHOE, CMEIIIaHHOE
MIPOU3BEJIEHNE BEKTOPOB B JIEKAPTOBOM U
MIPOU3BOJILHOM Oa3zuce
Mopyns 2 Cp OcCHOBHBIE TIOHATHS BEKTOPHOW aJIreOpBI. 1 20 - -
BektopHas bazuc. Ilepexon ot omHoro 6asuca K
anreOpa npyromy. CkaisipHO€, BEKTOPHOE,
CMEIIaHHOE MPOU3BEACHNS BEKTOPOB
Mopyns 2 Cp KonTponpnas pabora 2 1o Teme 1 20 - - KonTponbuas pabota 2
BekropHas "BexTopHas anredpa" o Teme "BekropHas

asireOpa

asireOpa”




®opMbI TEKYLIETO

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoi . Cemectp |O0beMm, u.| baaabl | UHTEpakTHUB, 4.
(pa3neun) paboTE! (y4ueOHOM padoThI) (HauMeHOBaHHeE
OLICHOYHOI0 CPeACTBA)
Monyib 3 Jlex 2 ITonsTre 06 ypaBHEHUH JIMHUU Ha 1 2 - -
AHaIMTAYECKAS IJIOCKOCTH. Y paBHEHHMS IPSIMON Ha
TEOMETPHUSI miockocTH. [ImockocTh B poCcTpaHCTBE.
[IpsiMass Ha MJIIOCKOCTH U B MPOCTPAHCTBE.
IIn0CcKOCTH B IPOCTPaHCTBE
Mopyns 3 IIp 3 Kpussie BTOporo nopsiaka. DIuIic. 1 2 - -
AHaMTAYECKAast ['uniep6oma. [Napabona. Kpussie BToporo
rEOMETpUs MOpsI/IKA B MOJISIPHOM CUCTEME KOOPAMHAT.
[ToBepxHOCTH BTOPOTO MOPSIIKA.
HunuHapuyeckrue NOBEpPXHOCTH.
KoHnunueckue noBepxHOCTH U IOBEPXHOCTH
BpalleHus
Monyis 3 Cp IIpsimas Ha mockocTH. [lnockocts n 1 22 - -
AHaTMTAYECKAst npsiMasi B mpoctpaHcTse. Kpubie BTOporo
TEOMETPHUS nopsiaka. IlosepxHocTi BTOpOro nopsaka
Mopyns 3 Cp KonTponbnas pabota 3 o teme 1 20 - - KonTponbnas pabota 3
AHaIuTHYECKas "AHnanutuyeckas reomeTpus” o TeMe "AHanuTHyecKas
TEOMETpUS reoMeTpus”
Monynsb 4 Ilp 4 @ynknus. [lonsTue, OCHOBHBIE 1 2 - -
Brenenue B XapaKTEPUCTHKH, CIOCOOBI 3aaHuUs.
MaTeMaTUYeCKUI OcCHOBHBIE dJIEMEHTApHbIE QYHKIIAH.
QHAJTU3 OOpatHas u cnoxkHas ¢pyHkiuu. [Ipegen

¢byukun. beckoneuyHo Maibie U
6eckoHeuHO Ooblue QyHKIMH, CBSA3b
Mexay HuMH. [lepBbIii U BTOpO
3aMeuaTeNIbHbIE NIPEAEIIBI.




Bux } ®opMbI TEKYLIETO
Monayan . HanmenoBanue TeM 3aHATHI KOHTPOJIfA
yueOHoi . Cemectp |O0beMm, u.| baaabl | UHTEpakTHUB, 4.
(pa3neun) paboTE! (y4ueOHOM padoThI) (HauMeHOBaHHeE
OLICHOYHOI0 CPeACTBA)
Monyib 4 Cp DOneMeHTapHbIe (YHKIIUU U UX CBOICTBA. 1 22 - -
BBenenue B IIpenen nocnenoBarensHocTu. [Ipenen
MaTEMaTHYECKUI ¢yukun. HenpepbIlBHOCTD QyHKIIUU.
AHaAIN3 OKBUBaJICHTHbIEC OECKOHEYHO MallbIe.
Monyisb 4 Cp KonTponbhas padota 4 o reme 1 20 - - KonTponbhas pabora 4
BBenenue B "BBeneHue B MaTeMaTHudyeCcKuii aHaiaus" o Teme "BBenenue B
MaTeMaTUYECKUI MaTeMaTUYeCKuil aHam3"
AHAIIN3
ITA [Ipomexyrounas aTrectanus (3a4€T) 1 0,25 - -
Kontpons |3auér 1 3,75 - - Bompocsr k 3auéty NeNe 1-
43
Hroro:; 180 -



5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnunnune "Beiciias maremaTtuka 1" ucnonb3yrores:

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Ty IbHOTO 00yUeHus (Coepkanre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHS, COMPOBOKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUH U KOHTPOJISA);

TEXHOJIOTHSl pa3BUBaIOLIero oOydeHus (IpOBENCHHE JIEKIMM, MPAaKTHYECKUX 3aHATUH,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHrpoBaHHoro oO0ydeHus (MpeaiararoTcs 3alaHus pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IMIPUMEHEHHE Y4YEOHBIX SJIEKTPOHHBIX
U3JIaHull, pecypcoB ceTu MHTepHeT).

6. MeToauuyecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEHHS! CTYIEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOM
IpenoaaBaTelb u3jiaraeT OCHOBHbIE, HanOoJIee CI0KHBIC MOHSATHUS TEMBI, & TAK)KE CBA3aHHbBIE C HEMl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIs MPAKTUYECKOrO 3aHITHUS U
YKa3aHUA JUIS BHITIOJTHEHUS] CAMOCTOATEIbHOM PaboThlI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHUE
yueOHOro Martepuana, oOpamias BHUMaHHE Ha (POPMYIHPOBKH, PACKPBIBAIOIIME COJEp:KaHUE
u3ydyaeMoil nucuuiuivasl "Beiciiast marematuka 1". XXenarenbHo ocTaBiATh B pabOYMX KOHCIEKTaX
MoJis, Ha KOTOPBIX JenaTh IMOMETKH, MOJYEPKUBAIONIME OCOOYI0 Ba)XKHOCTh TE€X WM HWHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CaMocrosiTenbHass paboTa CTYIEHTOB SIBIISICTCS BaKHBIM BHJIOM Y4e€OHOW AESITeTbHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYJUTOPHOE BpeMsl IO 3aJaHUuI0 U TpuU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HeMoCPEICTBEHHOTO YUacTHs.

B mpornecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOH
JeSITEIbHOCTH.

B xoze moAroToBKHM K MPAaKTUYECKHM 3aHATHAM CIEAYeT U3yYUTh KOHCIEKTHI JIEKIUH, U
PEKOMEH/I0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH 1ALl TIPEo1aBaTers.

Ha npakTudeckux 3aHATHSX CTYACHTHI pEIlaloT 3aJau o] PyKOBOJCTBOM IpPEIo/iaBaTels.
[TpakTHueckue 3aHATUS TMOCBALIEHBl H3YUEHHUIO HaulOoyiee Ba)KHBIX U CJIOXKHBIX TeM Y4eOHOM
JTUCITUTIMHBI U CITYKaT JUISl 3aKpeTieHUs] H3y4eHHOT0 MaTepHarna.

BaxxHbIM KpHUTEpHEM yCBOSHHS TEOPHUH SIBIISIETCSI YMEHHE pellaTh 3a/1a4d Ha TPONICHHBII
marepuan. Ilpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pelIeHHs, HCXOId U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pelieHus, TO
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHAJIBbHBINA. Pemenue 3aqay 1 npuMepoB cienyer
u3Narath MoApoOHO, BBIYUCIIEHUS pacrojaraTth B CTPOTOM MOPSAKE, OTAENsAs BCIOMOraTeibHbIe
BBIYUCIICHUS OT OCHOBHBIX. [ToJTydeHHBII OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CylllecTBa JaHHOW 3amaud. PemieHue 3agay ompenenéHHOro THUIMA HYXHO MPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

Bo Bpemsi wu3yueHus MOAyNns CTYIEHTHl CaMOCTOATEIBHO BO BHEAYJUTOPHOE BpEMs
BBITOJIHSIOT KOHTPOJIBHYIO paboTy U CHAlOT €€ MpenoaBareiio Ha IPOBEPKY A0 3a4€THOM Helenu.
3amaHusi KOHTPOJBHOW pabOThl JOJDKHBI OBITh BBIMOJIHEHBl AKKYpaTHO, IOCIIEI0BATEIbHO,
000CHOBaHME PEIICHUS U OTBET 0053aTENIbHBI B KaXKIOM 33JaHHH.

Ha 3au€re BbIsCHsSETCS, MpEXIE BCEro, OTYETIMBOE YCBOCHHE BCEX TEOPETUYECKUX U
NPaKTUYECKUX BOIPOCOB IMPOrpaMMbl M YMEHHME NPUMEHSTH IOJNyYEHHbIE 3HAHUSA K PEIICHHIO
npakTHueckux 3anad. OmpezneneHusi, TEOPEMbl, MpaBUia JIOJKHBI (OPMYIHUPOBATHCS TOYHO U C
MOHMMaHMEM CYIIECTBA JeNla; PEUICHHUE 3aJau B MPOCTEHUIINX CIIydasX JIOJDKHO BBITOMHATHCA O€3
omMOOK U YBEPEHHO; BCSKasi MUChbMEHHAs U rpadudeckas padbora JoJKHA OBITh c/ieaHa akKypaTHO



u 4érko. ToNbKO TpuM BBINOJHEHUWM OSTHX YCIOBUH 3HAaHUS MOTYT OBIThb IPU3HAHbI
YJIOBJIETBOPSIOIIMMHU TPEOOBAHUSIM, IPEIBIBISEMBIM IPOTPAMMON.

IIpy moaroroBke K 3a4€Ty CTYIAEHT NOJDKEH IOBTOPHO M3Y4YUTh KOHCIEKTBI JIEKLUUN WU
PEKOMEHIOBAaHHYIO OCHOBHYIO U JIOIIOJHUTEIBHYIO JINTEPATYPy, IPOCMOTPETh PELICHUS OCHOBHBIX
3aJa4, PEIIEHHBIX CAMOCTOSATENBHO U HA IPAKTUYECKUX 3aHATUAX, @ TAKKE COCTABUTDH ITMCbMEHHBIE
OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemect Ko KOHTpoIMpyeMoii KOMIIeTeHIUI HauMeHoBaHHe
P (uy1n ee ¥acTH) OLIEHOYHOTO CPEICTBA

1 OIIK-3.1 KOHTI'?OHBHajI pabora 1 H(')‘ TeMe
Jluneiinas anrebpa

1 OIIK-3.1 KOHT'I"OHBHM pabora 2 H(z‘ TeMe
BekTopHast anrebpa

1 OIIK-3.1 K"OHTPOJIBHaSI pabora 3 1o Telxge

AHaJIMTHYECKAs TCOMETPHS
1 OIIK-3.1 . KonTponbnas pabora 4 H(i TEME )
BBenenue B MaTeMaTUYECKUM aHATUS
1 OIIK-3.1 Bormpocs! k 3auéty NeNe 1-43

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIs

7.2.1. KoutpoJbHasa patora 1 no teme "JInHeiiHas ajareopa'
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUl

3agaua 1
JlokazaTh COBMECTHOCTh CUCTEMBI U PEMIUTH €€ Tpems crocobamu: o ¢popmynam Kpamepa,
MeronoM ["aycca u cpeacTBaMyu MaTpuyHOTO UCUUCIICHUS.

Howep Cucrema JIMHEHHBIX ypaBHEHUI Howmep Cucrema HHHevﬁHHX
Bap. Bap. ypaBHEHUH
dx, + 2x, - x,+x, = -12, X =X, —4x; +9x, =22,
1 x, + Tx, — 5x,+2x, = -9, 11 %xl +2x, —4x, =3,
-2x, + 5x, — 6x,+3x, = -8 2x, —3x, +x; +5x, =-3.
4x, - 3x, 2x, - x, = 2, X +x, —6x; —4x, =6,
2 x, — 2x, 3x, - 4x, = -2, 12 2x,4+3x, +9x, +5x, =6,
2+ x, = 4y o+ Tx, =6 3x, +4x, +3x,—2x, =12.
X - 2x, + x; +2 x, = 1, —x,—9x, —4x, =8,
3 x, - 2x, 4+ x; - 2x, = -3 13 2x, +7x, +3x,+x, =6,
X = 2x + x; + 6x, = 5 Lx] +5x, +2x, +2x, =4,
x, - 2x, + x;, - x, = 1 {xl +x, +3x;,-2x, =1,
4 x, + 2x, - x; + x, = 3 14 2x, +2x, +4x;, —x, =2,
x — 6x, + 3x; - 3x, = -l 4x, +4x, +10x; —5x, =4.
X, x, — x + 2x, = 3 X —2x,+x,=-3,
5 x + x, - x - 2x, = -], 15 3x,—x,=2x;, =1,
X, X, = x + 6x, = T 2x,+x, - 2x,—x, =4.




Howmep . . Howmep Cucrema JIMHEHHBIX
Bap. Cucrema NMHEHHBIX ypaBHEHUI Bap. I——"
2x, + x, - x, = 2, X, +7x,—2x,+3x, =3,
6 2x, - x, + x, = 2 16 3x,+5x, +x;—2x, =5,
2x, + x, + x = 4 —2x,+5x, = 5x, +x, =—4.
8x, — 6x, + 4x, + 2x, = 16, —2x, +x, = 3x, +x, =4,
7 &, — 6x, + 4x, - 2x, = § 17 4x, +7x, —2xy —2x, =6,
12x, - 9x, + 6x, + x, = 20. 2x, +8x, —5x, —x, =-10.
2x, + x, + x, =5 X, —2x, +4x,+3x, =9,
8 2x, + x, - x, = 3, 18 2x, +3x, +x, +2x, =4,
4x, - 2x, + x, + 3x, = 4x, —x, +5x;+x, =6.
2x, - x, + x, + x, = 3 X, +x, +2x,+2x, =—1,
9 2x, - x, + 2x, - x, = 2, 19 2x, —x, +2x, —x, =4,
6x, — 3x, + 4x, - 3x, = -—L 4x, +x, +6x, +5x, =—6.
L= 2x, + ox, + 0x, = 1, 2x, +x,+3x; +x, =11,
10 o= 2, + x, — x, = -1, 20 2x,+3x, +x;—x, =1,
., — 2x, + x, + 5x, = 5. 3x,+2x, +x;+2x, =5.
3agava 2
HccnenoBaTth 1 HaliTH 00ILEE PELIEHUE CUCTEMBI IMHEWHBIX OJHOPOAHBIX YPAaBHEHHH.
Howep Cucrema IMHEHHBIX ypaBHEHUIN Howmep Cucrema TMHENHHBIX YpaBHEHHM
Bap. Bap.
3x, +3x, + 5x, —2x, =0, X, —x, —4x; +9x, =0,
1 2x, +2x, +8x, —3x, =0, 11 x, +2x, —4x, =0,
2x, +2x, +4x, —x, =0. 2x, —3x, + x; + 5x, =0.
Tx, —=3x, +7x, +17x, =0, x,—3x,—4x,+x, =0,
2 8x, —6x, —x, —5x,=0, 12 5x,—8x, —2x;+x, =0,
4x, —2x, +3x, +7x, =0. —2x,—x, —10x; —5x, = 0.
x, +4x, =3x, + 6x, =0, 7x,+5x, =3x;+x, =0,
3 2x, +5x, + x, —2x, =0, 13 3x,+2x, =3x;,+2x, =0,
x, +7x, —10x, + 20x, =0. x, +x, +3x; -3x, =0.
2x, —x, +3x, - 7x, =0, 2x, +2x, +8x;, —3x, =0,
4 6x, —3x, +x, —4x,=0, 14 3x, +3x, +5x;, —2x, =0,
4x, —2x, +14x, —31x, =0. 2x, +2x, +4x; —x, =0.
2x, +5x, + x; +3x, =0, X, +x,—3x;+2x, =0,
5 4x, +6x, +3x, +5x, =0, 15 2x,—3x,+x;,—x, =0,

4x, +14x, +x; +7x, =0.

4x, —x, —5x; +3x, =0.




Howmep . . Howmep N .
Bap. Cucrema NMHEHHBIX ypaBHEHUN Bap. Cucrema NTMHEHHBIX ypaBHEHUI
3x, +2x, +2x; +2x, =0, X, +3x, —x;+2x, =0,

6 2x, +3x, +2x, +5x, =0, 16 2x, +5x, —8x; —5x, =0,
9x, +x, +4x, —5x, =0. X, +4x, +5x;, +x, =0.
9x, —3x, +5x, + 6x, =0, 3x,—2x, —=5x; +4x, =0,

7 6x, —2x, +3x, +x, =0, 17 6x, —4x, +4x,+3x, =0,
9x, +x, +4x, —5x, =0. 9x, —6x, +3x; +2x, =0.
2x, +x, +7x; +3x, =0, 5x,—5x, +10x; —x, =0,

8 4x, +2x, +3x; +2x, =0, 18 5x,+x,+7x;+x, =0,
4x, +2x, +x; +2x, =0. x, +7x, +4x;+3x, =0.
3x, +2x, +5x;, +4x, =0, Tx, +5x, +3x; +6x, =0,

9 2x, +3x, + 6x; +8x, =0, 19 2x, —x, —x;+4x, =0,

x, —6x, —9x;, —20x, =0. x, +8x, +6x, —6x, =0.
3x, —2x, +x; —4x, =0, 4x, —x, +x;,+x, =0,

10 2x, —3x, = 2x;, +x, =0, 20 3x,+2x, —2x;+x, =0,
4x, —x, +4x, —9x, =0. 9x, +6x, +x;, +3x, =0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KonrponsHast pabora 1 mo Tteme "JluHeiiHas anreOpa" BBINOJHAETCS CTYIACHTAMHU
CaMOCTOSITENIbHO BO BHEAYAUTOPHOE BpeMS U JOJKHA OBITh cllaHa MPEIo1aBaTeso Ha IPOBEPKY 10
3auéTHOI Henenu. Ha BbINoIHEHHE KOHTPOIbHOM paboTsl oTBoANTCs 20 yacoB. Homepa BapuaHTOB
KOHTPOJIbHBIX 33]1a4 ONPEAEIISAIOTCS C MOMOIIBI0 Ta0IHIBI 1, MpuyeM HoOMep BapraHTa KOHTPOJIbHOU
3a1aun 1 HaXoauTCs 1Mo NepBoi OykBe (paMUIMM CTYAECHTA; a HOMEp BapuaHTa KOHTPOJIbHOH 3a/1a41
2 HaXOJUTCS MO MEepBOM OYKBE UMEHHU CTY/CHTA.

Taonuua 1
bykBa A b B Jil| E.E K3 )51 K JI
Ne Bap. 1 2 3 5 6 7 8 9 10

bykga M H,}O 0O,
Ne Bap. 11 12 13

P4 cu | T,11 Y (OXC) X,
15 16 17 18 19 20

Ny [=] BN Ly

[Ipu BBINOJHEHUH KOHTPOJBHBIX PaOOT HEOOXOIMMO CTPOTO MPHIEPKUBATHCS YKA3aHHBIX
HUKe mpaBui. Pa®oThl, BbIMOJIHEHHbIE 0€3 COOMIOACHMSI 3TUX MPaBUJ, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul IEpepabOTKH.
1. Kaxxast KoHTposbHast paboTa JoKHa ObITh BHIMOJIHEHA B OTJEIBHON TETPaau B KJIETKY CHHUMH
WIA 4YepHbIMH depHHIamMH. HeoOXoaumo OCTaBIATh Moy MUPUHOM 4 - 5 cM ais 3amMedaHuid
peleH3eHTa.
2. B 3aronoBke pa®oThl Ha OOJOXKKE TETpaau JOJDKHBI OBITH SICHO HANMCAHbl (paMUIIHs, UMS U
OTYECTBO CTYJEHTa, Ha3BaHUE IUCIMIUIMHBI, HOMEP KOHTPOJIBHOM paboThl; 3[€Ch kK€ CIeAyeT
yKa3aTh Ha3BaHME y4yeOHOTo 3aBe/IEHUS, J1aTy OTCBUIKM padOThl B MHCTUTYT U aJipec CcTyaeHTa. B
KOHIIE pa0OThI CIEAYET MOCTaBUTh 1Ty €€ BBIMOJIHEHUS U MOAINUCH CTYJEHTA.
3. B paboTy A0JKHBI OBITH BKIIIOUEHBI BCE 33/1a4H, YKa3aHHBIE B 33/1aHUU, CTPOTO I10 MOJI0)KEHHOMY
BapuaHTy. Pemenns 3agad Ha/lo pacrosyiarath B OpsIKe BO3PACTAHUS UX HOMEPOB.
4. Ilepen pemieHneM Kaxa0M 3ajaui HaJ0 IOJHOCTBIO BhINIUCATh €€ ycinoBue. Ecnu ycioBue 3agaun
uMeeT OOyl (GOPMYIHPOBKY, TO, TEPEMHCHIBas €ro, CieayeT oOIIue aHHbIE 3aMEHUTH



KOHKPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mNpucTynaTe K  BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE PEIIMB JOCTaTOYHOIO KOJIMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIBIT TOKA3bIBAET, YTO Yallle BCEr0 HEYyMEHUE PELIUTh Ty WU
MHYIO 33/1a4y KOHTPOJIBHOIO 3a/IaHUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHWI 3TO TPEOOBaHUE.
5. B mpopenieH3upoBaHHOi paboTe CTYAEHT AOKEH UCIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
Y Y4ECTb €r0 PEKOMEHIALMU U COBETHI. PelieH31n M03BOJISIOT CTYAEHTY CY/IUTh O CTEIIEHN YCBOCHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIHUECs Y Hero mpoOenbl, Ha JKelaTeIbHOe
HampaBjeHUe pPadOThI; IMOMOTalT C(HOPMYIUPOBATH BOIPOCHL [UIS TIOCTAHOBKM UX TEpen
npenogaBarenieM. 3auTEHHbIE KOHTPOJIbHBIE Pa0OThI MPEIbABISIOTCSA CTYACHTOM IIPH CAaye 3aueTa
WIM SK3aMEHa.

Kpurepum oneHku:
- OLICHKA «3aYTEHOY BBICTABJISAETCS CTYJIEHTY, €CJIM IPABUIIBHO BBIITOJIHEHO He MeHee 70 % 3ananuii;
- OLICHKA «HE 3a4TEHO» BBICTABJISETCS CTY/AEHTY, €CJIM IPaBUIIbHO BBINIOJIIHEHO MeHee 70 % 3amaHuil.

7.2.2. KouTpoJabnHas padora 2 no reme ""BexkropHas aareopa'

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsl 3a1aHU

3agaua
ITo xoopaunaram BepiuH nupamusl ABC/] cpenctBamu BEKTOpHOM anreOpbl HANTH:

1) nnunst pedep AB u AC;

2) yron mexny pedbpamu AB u AC;

3) momans rpanu ABC;

4) nmpoekuuto Bektopa AB u AC;

5) o0beM mUpamMHuIbL.

HOMep KOOp,I[I/IHaTBI TOYKHU KOOpILI/IHaTBI TOYKHN KOOp,Z[I/IHaTBI TOYKHN KOOpI[I/IHaTLI TOYKHU
Bap. A B C i
1 (1;2;3) (-1;3;6) (-2;4;,2) (0;5;4)
2 (-1;2;0) (-2;2;4) (-3;3;0) (-1;4;2)
3 (2;2;3) (-1;2;0) (0;3;3) (2;4;-5)
4 (05-1;2) (-15-1;6) (-2;0;2) (0;1;4)
5 (3;0;,2) (2;0;6) (1;1,2) (3;2;4)
6 (0;2;-1) (-1;2;3) (-2;3;-1) (0;4;1)
7 (2;3;2) (1;3;6) (0;4;2) (2;5;4)
8 (1;0;2) (-2;0;6) (-3;152) (-1;2;4)
9 (2;0;3) (1;0,7) (0;153) (2;2;4)
10 (-2;153) (-1;153) (2;0;2) (2;0;4)
11 (2;4;-6) (1;3;5) (05-3;8) (3;2;3)
12 (-2;3;5) (1;-3;4) (7;8;-1) (-1;2;-1)
13 (1:3;5) (0;2;0) (5;7;9) (0;4;8)




Howmep | Koopaunate! Toukn | Koopaunartel Toukn | Koopaunate!l Toukn | KoopauHatsl Touku
Bap. A B C |
14 (3:-5:2) (4:5;1) (-3;0;-4) (-4;5;-6)
15 (4:5:2) (3:0:1) (-1;4:2) (5:7:8)
16 (5:1;0) (7:0:1) (2;1:4) (5:5:3)
17 (4:2;-1) (3;0;3) (8;0;4) (5:-15-2)
18 (4:-35-2) (2;2;3) (-15-2;3) (2;-25-3)
19 CHHY (1;4;1) (1;1,7) (3:-4;-1)
20 (2;2;0) (-2;3;-2) (2:-3;3) (1;5;5)

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KoutponbHast pabora 2 mo Tteme "BektopHas anreOpa" BBINOJTHSETCS CTYACHTaMU
CaMOCTOSITENIbHO BO BHEAYAUTOPHOE BpEMS U AOJKHA OBITh ClaHa MPEI01aBaTeI0 Ha IPOBEPKY 10
3au€THOW Henenu. Ha BbImomHeHUEe KOHTPOJIbHOIM padothl otBoauTcs 20 yacoB. Homep BapuanTa
KOHTPOJILHOH 33/1a4H OTPENEISIETCS 110 TIepBOii OyKBe (haMIIINU CTYJIEHTA C TIOMOIIbIO TaOIHUIBI | .

Tabmuua 1
BykBa A b B r )i EE | X3 )41 K J
Ne Bap. | 2 3 4 5 6 7 8 9 10
BykBsa M | HIO | 0,4 11 PY | CI | TII vy DD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBINOTHEHUH KOHTPOJIBHBIX pabOT HEOOXOIHMMO CTPOrO MPUAECPKHUBATHCS YKa3aHHBIX
HIDKe npaBuwi. PaboThl, BBIMONHEHHbIE 0€3 COOMIONEHUS 3TUX MpPaBMUJ, HE 3aUUTHIBAIOTCA U
BO3BpAIIAIOTCSl CTYACHTY JUIsl IepepadOTKH.
1. Kaxxmast koHTposbHas paboTa qoMKHA ObITh BHIMIOJIHEHA B OTJEIBHON TETPaau B KIETKY CHHUMHU
WM 4YepHBIMH uYepHUiIamMu. HeoOXoIuMoO OCTaBSATH MOJs MHUpUHOW 4 - 5 cM I 3aMeYaHuid
pELEeH3EHTa.
2. B 3arosnoBke paboThl Ha OOJIOXKKE TETpaau JOJKHBI ObITH SICHO HamucaHbl (paMuiaus, UMs U
OTYECTBO CTYIEHTA, Ha3BaHWE TUCLMIUIMHBI, HOMEP KOHTPOJIbHOW paboThI; 3/1€Ch ke CledyeT
yKa3aTh Ha3BaHUE y4eOHOI'O 3aBelleHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U aJpec cTyaeHTta. B
KOHIIE pabOThI ClIeyeT MOCTaBUTh ATy €€ BBIIOIHEHUS U MOANUCH CTYCHTA.
3. B paGoTy A0KHBI ObITh BKIIOYEHBI BCE 33/1a4H, YKa3aHHbIE B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pemienus 3agad Hafo pacrosaraTh B OPSIIKE BO3pAacTaHUS UX HOMEPOB.
4. Ilepen pemieHreM Kax 01 3a4a4y HAJ0 MOJHOCTBIO BBIIMCATh €€ ycnoBue. Ecin ycnoBue 3agaun
uMeeT oOIIyl0 (QOPMYIHPOBKY, TO, NEpENHUChIBas €ro, cieayer oOllue JaHHbIE 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTh K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusl, HE pEIMB JIOCTATOYHOTO KOJIMYECTBA 33Jad IO Marepuany,
COOTBETCTBYIOLIEMY 3TOMY 3a/1aHHI0. OTBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIINTH Ty WIH
MHYIO 3371a4y KOHTPOJIBHOT'O 33/1aHUS BBI3BIBACTCS TEM, UTO CTYJICHT HE BBITIOJIHUI 3TO TpeOOBaHUE.
5. B nmpopenen3npoBaHHOM paboTe CTYACHT JH0HKEH HCTIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OINOKH
Y Y4ECTb €70 PEKOMEHIALNU U COBETHI. PelleH31n MO3BOJISIOT CTYAEHTY CYIUTh O CTETIEHN YCBOCHMS
COOTBETCTBYIOILIETO pa3jieya Kypca; yKa3blBaloT Ha UMEIOIIKEcs Y Hero mpooenbl, Ha KelaTeIbHOe
HafpaBjIeHue pPabOThl; MOMOTalT CHOPMYJIUPOBATH BOMPOCHL JUIsI TOCTAHOBKUM HUX TIepen
npenogaBareneM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThI MPEIbABISIOTCSA CTYACHTOM IIPH cAaye 3aueTra
WIM DK3aMEHa.

Kputepun onenkmn:



- OLICHKA «3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CJIM MPABUIILHO BBITTOIHEHO HE MeHee 70 % 3amanuii;
- OIICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CIIM IPaBUIILHO BBINTOIHEHO MeHee 70 % 3aianuid.

7.2.3. KouTpoJabnHas padora 3 mo reme " AHaaurndeckas reomerpus’'’
(HaumeHo8aHue OYEHOUHO20 CPeOCcmea)

TunoBble npuMepbI 3aJaHNIH
3anayga 1
Haubl koopauHatel BepmnH —TpeyroibHuka ABC. CocraBuTh ypaBHEHUS CTOpPOH
TPEYroJIbHUKA, MEJIUaHbI, BHICOTHl U OMCCEKTPHUCHI yIila A, a Takke MPSMBIX, MPOXOJAIIUX Yepes3
BEPILMHBI TPEYroJbHUKA U MapauIeNbHBIX €ro cropoHaM. HailTu IiuHY BBICOTBHI, MEAHAHBI U
OMCCEKTPUCHI.

Howmep KoopauHaTsi KoopuHathi KoopauHathi
Bap. TouKH A Toukn B Touku C
1 (1,2) (3:4) (-1;2)
2 (4:2) (-3;6) (2:3)
3 (-3;1) (-2;:4) (1;3)
4 (2:3) (-5;3) (-1;0)
S (0:4) (-5;-1) (2:2)
6 (-1,2) (35-2) (1;4)
7 (3;4) (2;1) (-2;-3)
8 (-4;1) (0;5) (4:2)
9 (5:0) (2:2) (-2;3)
10 (-3;2) (-1;5) (3:2)
11 (1;3) (-2;:4) (-3;1)
12 (-2:3) (-5;-2) (1,2)
13 (-5;-1) (2:2) (0;4)
14 (0;5) (1,2) (3:-2)
15 (1;4) (3:-2) (-5:4)
16 (3;2) -1;5) (-3;-3)
17 (-2;-1) (3:4) (-1,2)
18 (42) (6:-3) (2:3)




Howmep Koopaunatst Koopaunats! Koopaunats!
Bap. TOYKH A TOukn B touku C
19 (0;2) (1:5) (-2;-2)
20 (2:3) (4:5) (1,2)
3amaua 2

CocTaBuTh ypaBHEHUE IUIOCKOCTH P, MpoXoasiiel yepes TOUKY A MeprneHANKYISIPHO BEKTOPY

N
BC . Hanucarp ee oOuiee ypaBHEHHE, a TaKK€ HOPMaJIbHOE ypaBHEHHUE IJIOCKOCTH B OTpE3Kax.
CocraBuTh ypaBHEHHUE IUIOCKOCTU P, mpoxopsmed uepe3 Ttouku 4, B, C. Haiitu yrom mexny

wiockocTsamu P u P, . Haiitu paccrosHue ot To9ku /[ 110 1a0ckocTu P.

HOMep KOOp,I[I/IHaTBI TOYKH KOOpI[I/IHaTbI TOYKHN KOOpI[I/IHaTLI TOYKHN KOOp,Z[I/IHaTBI TOYKHN
Bap. A B C I
1 (2:5;3) (1:3;5) (0;-3;7) (3:2;3)
2 (-2;3;5) (1;-3;4) (7;8;-1) (-1,2;-1)
3 (1;1;2) (2:3;-1) (2:-2:4) (-1:2;2)
4 (1;3;5) (0;,2;0) (5;7:9) (0;4;8)
5 (3:-5:2) (4:5;1) (-3;0;-4) (-4;5;-6)
6 (4;5;2) (3;0;1) (-1;4;2) (5;7:8)
7 (5;150) (7;0;1) (2;1;4) (555;3)
8 (4;2;-1) (3;0;4) (0;0;4) (55-1;-3)
9 (4;-3;-2) (2;2;3) (-15-2;3) (2;-2;-3)
10 (3;1;1) (1;:4;1) (1;1,7) (3:4;-1)
11 (1;2;3) (-1;3;6) (-2;4;,2) (0;5:4)
12 (05-1;2) (-15-1;6) (-2;0;,2) (0;1;4)
13 (2;3;2) (1;3;6) (0;4;2) (2;5:4)
14 (1;0;2) (-2;0;6) (-3;152) (-1;2;4)
15 (2;0;3) (1;057) (0;1;3) (2;2:4)
16 (0;2;-1) (-1:2;3) (-2;3;-1) (0;4;1)
17 (2;2;3) (-1;2;0) (0;3;3) (2;4;-5)
18 (-2;-2;3) (1;2;5) (0;1;0) (2:6;4)
19 (-2;1;3) (-1;1;3) (2;0,2) (2;0;4)
20 (-1;2;0) (-2;2;4) (-3;3;0) (-1;4;2)

3agaua 3




[Ipsimas [ 3amaHa B mpocTpaHCTBE OOIIMMH ypaBHeHUsMH. Hamucath ee KaHOHMYECKUE U
napamerpuueckue ypaBHeHHsA. COCTaBUTh ypaBHEHME IpsMOH /,, mpoxozsuieil dyepe3 Touky M

napajieIbHO NPSAMOM / M BBIYUCIUTH pPacCTOsHUE Mexny HuMH. Haiitm mpoekuumio Toukn M Ha
npsAMyto / 1 TOUKY IiepeceueHust NpsiMon / 1 miockocty P.

Homep O6wwme ypaBHeHHe KoopauHars! OGLe ypaBHEHHE
Bap. pAMO¥i [ ToukH M IJIOCKOCTH P
1 {;x_z;_zz::’o_ (1;2:3) 2x—3y+dz—6=0
2 {iiiiti—f::(’)_ (2;15-1) x—T7y+4z-1=0
3 {azcx—_fsiy+_zz+z3+:6o:_ > (0;2;-1) x—2y+3z-4=0
4 {Ziii;ii_;:o?’ (2;0;-1) x+y+z+4=0
5 {)zc;—sz;_zj:::g (2;0;-3) Tx+y—4z-5=0
6 {;i:;y__zzz_fzz:’o_ (0;-151) 2x—Ty+3z+5=0
7 {ii;i;z_fzzzoo (0;3;1) x+6y-3z+8=0
8 {Z N i N Z_éz:o(_)’ (-1;0:3) X—2y+52-6=0
’ {ix;;ygjiszg (-1:1;0) X+2y—z+5=0
10 {;;f);i;_f:fo (2;151) 5x—y—z+1=0
1 {Sx_jiiij:;:(()) (-1,25-3) 4x+y+3z+1=0
12 {Zcx:ys—y 3_22+21+:102_ > (2;0;3) 2x-5y-2z-6=0
13 {2;—3;;;32:22?)’_ (3;2:-1) 3x—y—-2z+1=0
14 {;C;_yy_f:ijg_’ (0;-2; 1) 4x—6y+z+1=0
15 {ii;i:iiiii‘éi (-1;2:-1) 6x—3y+z-2=0
16 el (0;15:3) x+5y+2243=0
17 {?ﬁiiﬁliiiig (I:-1;1) 2x+7y-z-3=0
18 {ii:iﬁ;jii:g’ (-3:3;1) 3x4+5y—2243=0
19 {zgf;yzjsi?(: 0. (-1;1;3) 2x—4y+z-2=0
20 {i:,zf Sy (0;15-1) 6x+7y—6z+1=0

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTponbHas pabota 3 mo teme "AHanuTHueckas TeoMeTpus’ BBIIOJIHSAETCS CTYACHTaMU
CaMOCTOSITENIFHO BO BHEAYAUTOPHOE BPeMs U JIOJKHA OBITh ClaHa MPETIo1aBaTello Ha IPOBEPKY 10
3auéTHOl Henenu. Ha BbIMOIHEHHE KOHTPOIBHOM paboThl oTBoaUTCs 20 yacoB. Homepa BapuaHTOB
KOHTPOJIBHBIX 33J1au OMPEEIISIOTCS C MOMOIIBIO TaOIHIIbI 1, MpruyeM HOMEp KOHTPOJIBbHOM 3a1aun 1




HaxOJUTCA TO TepBOW OykBe (aMWUIMU CTYICHTAa, HOMEp BapHaHTa KOHTPOJBHOW 3amadu 2
HAXOJUTCS 10 NepBOil OyKBE MIMEHHU CTYACHTA; HOMEp BapuaHTa KOHTPOJIBHOW 3aaun 3 HAXOJUTCS
0 MepBOil OyKBE OTUYECTBA CTYICHTA.

Tabmauua 1
byksa A b B r I E.E xK,3 14 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P.U CII | T,II W% DD X0
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJHEHUH KOHTPOJIBHBIX pabOT HEOOXOIMMO CTPOrO MPUACPKHUBATHCS YKa3aHHBIX
HIDKEe TpaBwil. PaboThl, BBIMOMHEHHBIE 0€3 COONIOACHUS JTUX MPaBWI, HE 3aYUTHIBAIOTCA U
BO3BPAIIAIOTCS CTYACHTY ISl IepepadOTKH.
1. Kaxxnast KoHTposbHas paboTa T0JKHA OBITH BHIMOJIHEHA B OTJCIBHON TETPAAN B KIETKY CHHUMH
WIM YepHbIMH 4epHuiamMu. HeoOXoaumMo oCTaBiATh MO IMPUHOW 4 - 5 cM Ui 3aMedaHuit
peLEeH3EeHTa.
2. B 3aronoBke paboThl Ha OOJOXKKE TETPaaul JOJKHBI OBITH SICHO HamucaHbl (paMumus, UMs U
OTYECTBO CTYJEHTA, Ha3BaHUE IUCLMILIMHBI, HOMEP KOHTPOJIbHOM paboThl; 3[€Ch kK€ CIEAYEeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelleHUsl, JaTy OTCHUIKM PaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE pa0OThI CIEAYET OCTaBUTh J1aTy €€ BBIIOJIHEHUS U MTOANNCH CTYJCHTA.
3. B paboTy A0KHBI OBITH BKJIIOYEHBI BCE 33/1a4H, YKa3aHHbBIC B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pemienus 3ajad Hajo pacrosaraTh B OPSIIKE BO3pACTaHUS X HOMEPOB.
4. Ilepen penreHneM Kaxa0W 3aa4i HAJ0 MOJHOCTHIO BhINKCATh e€ ycnoBue. Ecnu ycnoBue 3anaun
uMeeT oOmyro (QOpMYIHPOBKY, TO, NEPENHCHIBas €ro, Cleayer oOIIue JaHHBIE 3aMEHUTH
KOHKPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer MNpUCTyNaTh K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOIO KOJIMYEeCTBa 3ajady 10 Marepuany,
COOTBETCTBYIOILIEMY 3TOMY 3aJaHHI0. OIBIT IOKA3bIBAET, YTO Yalle BCET0 HEYMEHNUE PELIUTh Ty WU
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/I1aHUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHII 3TO TPpEeOOBaHUE.
5. B npopeneH3upoBaHHON paboTe CTYIEHT JODKEH UCTIPaBUTh OTMEUEHHBIE PELIEH3EHTOM OIINOKU
Y Y4ECTb €r0 PEKOMEH/IallU U COBETHI. PerieH31u mo3BoJIsIOT CTYACHTY CYIUTh O CTETIEHN YCBOCHHUS
COOTBETCTBYIOIIETO pa3/iena Kypca; yKa3blBalOT Ha UMEIOIIMECs Y HEro npooerbl, Ha XKeJaTeabHoe
HampasjieHue palboThl; MOMOTalT CQOPMYIUPOBATH BOMPOCHI Ui TIOCTAHOBKUM HX MeEpen
npernojiaBaTeseM. 3auTeHHble KOHTPOJIbHbIE PAa0OThI MPEABSABISAIOTCS CTYACHTOM IPH clade 3adera
WM SK3aMeHa.

Kpurtepun onenkmn:
- OIIEHKA «3aYTEHOY BBICTABJISIETCS CTYJICHTY, €CIIM MTPaBUIILHO BBINTOTHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CJIHM TPaBUIIBHO BBINIOJIIHEHO MeHee 70 % 3amaHuil.

7.2.4. KouTpoJbHas padora 4 no reme '"BeeieHue B MaTeMaTu4eckuii anajaus"
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsbl 3a1aHU

3anauva 1
[Toctpouts rpaduxu GyHKIHA
Howmep
Bap. OyHKIMU

| y:_3x2+10x_3’ y:[n(—x)+], y:cosg—], y:)c2 +‘x‘.




Howmep

Bap. OyHKIMU
2 y=-2x"+5x-1, y=In(x-2), y=cos2x+2, y:x-‘x—]‘.
3 y=—Ax"+17x—4, y=In(x+2), y=sin2x+1, y:xz—‘x‘.
4 y=-5x"+26x-5, y=Im3x+2, y=sin2x-2, y=x-‘x‘.
5 y=2x"+3x-2, y=In(2-2x), y=—cos2x, y:x-‘x+l‘.
6 y=3x"+8x-3, y=In2x+3, y=-sin2x, y=x+2‘x‘+].
2 X ‘X‘
7 y=4x +15x—4, y=Inx+3, yzcos§+1, y=-—.
X
8 y=5x+24x-5, y=In(-3x)+1, y=sin§—2, y:e"“.
9 y=-2x"+3x+2, y=In(x—4), y=sin§+1, v =Inx]
10 y=-3x"+8x+3, y=In(—-x)+2, y:cosg—Z, y=sin‘x‘.
11 y=6x"-5x+1, y=—Inx+2, y:_S"”%’ y=é".
12 y=-2x"+7x-3, y=—Inx+1, y:—cosg, y:ln‘x—]‘.
13 y==2x"+1Ix-5, y=—In(x—1), y=sin(2x—§), y:‘xz—x‘.
2 . T 1
14 y=3x"-7x+2, y=2Inx+2, y=—sin(x+—), y= .
3 ‘x+2‘
15 y=-3x"+13x—4, y=—Inx-2, y:—cos(x—%), y:x‘x‘+4.
16 y=-3x"+13x—4, y=—Inx-2, y:_x+2, y:x‘x‘+4.
2x—2
2 —x . T 1
17 y=3x"-7x+2, y=—e " +2, y=—sin(x+—), y= :
3 ‘x+2‘
18 y==2x"+1Ix-5, y=3x_4, y=—e", y==In(x-1).
x+2
19 y=-2x"+7x-3, y:cosf, y:3x+3, yzln‘x—]‘.
2 x+1
20 y=6x"—5x+1, y:—sing, y=—e" +1, y:e‘x”‘

3amaua 2
3anucarh ypaBHEHUS KPUBBIX B NOJISIPHBIX KOOPAMHATaX U MOCTPOUTH UX




Fonee? F(x,y)=0
_ 2 2_\/_ 2 2 _ 2 2

1 y==5x, x’+y =~3, x +y =-20x, x +y =15y.
) _ 4 2 2 2 2_]6 2 2 _

x=—4y, x*+y =200, x +y —?x, X +y =-14y.
3 x=2y, x’+y° =169, x>’ +y’ =—12x, x’ +y’ =038y.
4 x—y=8, x"+y’ =121, X’ +y’ =—14x, x’ +y’ =0,6y.
5 x+y=1, x> +y’ =125, x2+y2:§, x’+y’=12y.
6 x=35 x"+y° =100, x’ +y° =-9x, x’ +y’ =10y.
7 x=m x'+y =16, x’+y° =3y, x’+y° =3y,
8 xz%, x’+y’ =81, x’+y’=12x, x’ +y’ =-10y.
9 x=%, xX’+y =64, x’+y° =-8x, x’+y° =0,4y.
10 y=-3, x’+y' =49, x’+y’ =-5x, x’+y’ =6y.
11 x=-3, x"+y' =36, x’+y’ =5x, x’+y’ =-6y.

1

12 y=7 xP+y' =25 x+y =—4x, X’ +y° =5y.
13 x=—1, x’+y° =9, x’+y° =3x, X’ +y’ =—4y.
14 y=05 x"+y’ =12, X’ +y’ =x, X’ +y’ =—y.
15 x=05 x"+y° =3, X’ +y’ =—x, x’ +y’ =12y.
16 x=1, x*+y° =3, x"+y’ =4x, x’ +y’ =5y.
17 y=3, x’+y' =4, x’+y’ =4x, x’+y’ =5y.
18 x=3 x+y' =5 x"+y"=6x, x’+y’ =7y.
19 y=5 x"+y’ =6, x’+y’ =7x, x’+y° =8y.
20 x=5 x"+y' =7, x+y"=8x, x’+y’ =9y.

3agaua 3
Brraucnuts npenens




Howmep

Bap. [Ipenenst
: - - ? n’(x+10
D Zim5x ]1x+2; lim(] x)8(1+x )’_ 3y Jim S (x )’_
| x—2 \/7+x_3 X—0 5x _ x—>-10 lx2_36_8
4x—1
4) lim(er]] ;5) limx(In(x—10)—Inx).
x—®© x+3 X—>0
. A4x’ = 9x+2 . NI—=Xx +5x . tg(x+35)
0 lim——=—"=:2) lim 3y lim—=2——L;
5 x—2 \/E_Z X—0 31_x3 x—=5 /6+x_]
9x-1
4) lz'n1(5)C 3) 5) limxIn X
=\ 5x — oo 84 x
2 3 ]_ _ 3 _
| lim3x +11x 4’ ] x—8x mtg(x 5);
3 =t 8+ x - X x+2 25 2 —~x—1
8x—1
4) [i (3x+ 5) 5) limxin=—
e\ 3x + 1 o x4
3x° +8x-3 VI-x"-x° sin(x—4)
1) li ;2) lim s 3) lim ;
4 =3 3 -6 —x o X+ =i Nx—-3-1
4) lzm(4x ]) 5) limxIn
xX—>00 x_2 X—>0 X —
) limsxz+5x_2'2)li VI-x"+x° ; limx3+x2
x——2 Z_Jm ’ X—0 (x )2 x—0 Sl'nZ X
5 257 +1
. [Sx+6) +7
4) lim s 5) limxiIn :
e\ Sx—1 oo x—=8
H Zim3x2 +2x—1 2 ll_m2x2 +x' =3 3) h,marcsin(x+2)'
o 54 x—2" T ee i ys T o0 x4 2x
6 -
3x+ 2\
4) lim( il ) 1; 5) limx(In(x—6)—Inx).
x—>0 3x_3 X—0
. h,mZxZ +5x-3 2 lim\/xz +1+4x +1 3 Zimsin(3x2 +x)
; o3 J124x =3 o X "0 [—cos2x
200+ 1Y
4y lim| 222\ - sy limax(in(x +3) - Inx ).
e\ 2x° + 4 X%
2 _] xﬁ—{/@ . _

VRN e i

X—>— 4.x2 _1
2




Howmep

Bap. [Ipenenst
3x-1
4y li (2“3) - 5) limx(In(x+6 )— Inx).
x—>0 2x_] X—®
el .
3x° —10x+3 : tgx + sinx
1) lim ;2 lim(0,5) = ;3)Ilim ;
9 s 2 Em(05) S ra —a
2x+3
4 lim( 3 j -5y limx(In(x—5 ) Inx).
x—>0 X+5 X—0
xlx
3x°=7x+2 =l sin(1-x)
) lim——————; 2) im2*"" ; 3) lim————=;
) x—2 .5 / ‘F X ) X—>00 ) x—1 \/;; _ ]
10 2 Sx°—6
x +3 ,
4) sz( 4j ;5) limx(In(x+5)—Inx).
X—>0 x —_ X—>00
D lim3x —4x+1 - 2) lim Ux" +1+x 3) Ui vsinx
! ol 8+ x—3 T o | e v i-1
—x?-2
2
4) lim x2 ] ;5) limx(In(x+5)—Inx).
X—>0 2x +3 xX—>0
2x" +9x -5 3x sinlvx — x
1) lim 2) lim ;3) lim ;
=510+ x — \/_ =3 x + 2 +Alx =1 x>0 tgi
12 2
x?+2
-1
4) sz( 3 2] s 5) limx(In(x—4)—1Inx).
X—>00 x —_ X—>0
1) lime —l6xt ; 2) lim 2x ;3) limtgx,_\/; ;
s x5 \/XT X—>00 SX/X +4.|_\/x +4 x>0 sindx
2 1-x°
4) lim(xz * 4) ;S limx(In(x+4)—Inx).
xoo| g + ] X—>0
i 2R3 ka4 6 +/x* +6 3 lim tg(2x’ +x)
” x—>-3 /]2+x x>0 / 4] x—0 / 2 + ] —Sln.x
4) lim( x ]) ;5 limx(In(x—2)—1Inx).
X—>0 x_ X—>0
" lim2x2 +3x-2 2 lim\/xz +4+x 3 h,msin(xz —-x)
s =2 22— x T or AUx4x T o0 x-1g’x ’

4) lim( 2x ] ; 5y limx(In(x +2)—Inx).
2x+6 X%




H;;\;pr [Ipenenst
22X+ x—1 . NAX+1+x . @{x-+x)
N lim—=———=:2) lim ;3 lime =2
g NN = =0 x.sin3x
2x+5
@lm{ j ;5)Mnﬂhx—h%x—6».
e\ 3x + 2
C 2xP=1Ix+5 NX'+1—4x° sin’ x
1) lim ;2) lim ;3) lim -
- = 5 -dx = x4 8 SN
5 llm( Ox+1 j - 5) limx(Inx—In(x+6)).
X—>0 6x — 2 X—»00
1)1”712.762—9x+4 2 lim VX +1+x -3y lim %‘7
18 x—>4 / _ \/__ X—0 _ x—0 [JC + 1 ]
4) lim(éx il j j ; 5y limx(Inx —In(x +6)).
. 2x7=7x+3 AU +9—x sin7x
D Ilim————; 2) lim———; 3) [im———F——
. SN e I L N R P
3x-8
4 lzm( Sx+1 ) -5y limx(Inx—In(x+5)).
x—>0 5X — 2 X—0
1)llmZx—5x+2 hmvx2+2_x'$l _ 1gbx
20 x—>2 \/5 \/— x—>00 31x3 +4 ’ x>0 6 /x+3
4) lim( X+ 2 j ;) limx(Inx —In(x —4)).
x>0l §y ] X—»00
3anayva 4
HccnenoBaTh Ha HENMPEPHIBHOCTH (DYHKIUHU U IOCTPOUTH UX TpapuKku
Howmep
Bap. OyHKIIUU
t 3pas x’, —0< x<=2;
—3x+ _4
1 Uyzz——j;—;3y=k—l;ﬂy= —x+2, 0<x<0;
x—2 x—4
3x, 0<x<oo.
Ot 0 2x+5, —0<x<0;
x —10x+
2 yy=" """~ = ;3) y=42x+3, 0<x<2;
VET Y 08

7, 2<x<o0.




Howmep

Bap. OyHKIUU
-x"+1, —oo<x<0;
X’ —7x+12 |2x + 5] ) oo
3 ) y= y ; =3 5,‘3)y:<x+1, 0<x<2;
— X
4, 2<x<o,
r 2 .
\ ) CATr+6 | ‘x—\/f‘ ., ;x ,4 —20<x<SO—2,
’ = ,' y:< X+ ’ - <X_ ;
1 x—+/2
5, 0<x<oo,
o dea3 . —x’+2, —oo<x<-I
5 l)y:?; Z)y:T6,' 3) y= 3X+2, —1<XSO;
— X
2, 0<x<oo.
—x’, —0<x<0;
x'—=8x+12 x + 3] i F=
6 l)yzx—Z;2)y=?; 3 y= 2x+1, 0<X§1,
- X
3, 1< x<oo.
—-3x+1, —<x<0;
X =7x+10 [x + 5] ; o
7 1) y= — = 5 3) y=<9x"+1, O0<x<1;
2x, < x<oo.
: drs3 ‘ ‘ 2x+2, —o<x<—l;
X —4x+ -
8 1) y= — )y = ;3) y=a4x" -1, —-1<x<1;
3, I<x<oo.
' grag 7] 4x+1, —00<x<0;
X —06x -
9 1) y= B ) y="——"1/3) y= (x+1)?, 0<x<l;
4, I<x<o0.
: s | | x’+1, —0<x<0;
x —5x— -
10 1) y= 5 ;2 Y= 8;3)y: X, 0<x<I;
x+1, 1< x<o0.
 brs8 | | —-x’+2, —0<x<0;
X X -
11 1) y= J ; 3) y=<x+2, O0<x<2;
5, 2<x <o,
- X7, —o0<x<0;
x'+8x+12 lx = 10) 3
12 1) y= P N :ﬁ; 3))/: X, OS)CS:S,
2x +1, 3<x <0,




Howmep
Bap. OyHKIUU
P _8x+12 2x -1 o, el
13 1)y=x —OXT ;2 y=L;3)y: x—1, 1<x<4;
xX—6 2x—1
x+1, 4<x <00,
, 3x+5, —<x<0;
14 l)yzw;z)y ‘ 3)y— 0<x<5;
* S<x<oo,
, 2x+]. _OO<)CS0,
—1 1
15 l)yzx Ox + 6;2)y:‘x O<x<1;
x—2
1< x<oo.
4x +5, —o<x<0;
x°+5x+6 ‘x—
16 ) y=——"—;2)y= "3) y=45 O<x<2;
xX+2 X — \/_
x+1 2<x <00,
4x —1, —o<x<0;
X’ +5x+6 ‘4x+1‘
17 Hhy=——""—,;2)y= ;3) y=<x"—1, 0<x<l;
xX+2 dx+1’
0, I<x<oo,
5 5 1 2x+3 —oo<x<0;
18 1)y=ﬂ; 2) y ‘x ‘ ;3 y=1(x=3), 0<x<l
x+1
49 1SX<OO
, sl 2x +2, —o<x<-1;
— +
19 1)y=)C 8x3+15 ‘x ‘ x’ -1, —1<x<1;
4, I<x<oo.
* 4 8x 415 2x+3 —osx <
+
20 yy=X FOXFEL o BT 2x, 0<x<3;
x+5 2x+3’
S5x+1, 3<x<o0.

KpaTlcoe OMUCAHUEC U PETIAMEHT BBINMOJHCHUSA

Kontponbraas padota 4 mo teme "BBeneHwe B MaTeMaTHYeCKUM aHAIN3" BBIMOTHSICTCS
CTYZICHTaMH CaMOCTOSITENIbHO BO BHEAYIUTOPHOE BpeMs M JIOJDKHA OBITh CllaHa MpenojaBaTesio Ha
MIPOBEPKY /10 3auéTHOM Henenu. Ha BeinonHeHne KOHTpoJbHOM paboThl oTBoAMTCs 20 yacoB. Homepa
BAapUaHTOB KOHTPOJIBHBIX 3aJau OINpEAessIoTCS ¢ MoMoulbio Tabnuubel 1, mpuyeM Homepa
KOHTPOJIbHBIX 3a7ad 1 u 4 HaxonATcs 1o mnepBod OykBe (paMHMIMU CTyIEHTa; HOMEpP BapHaHTa
KOHTPOJILHOM 3a7jaud 2 HaxOJHUTCA IO TepBOM OykBe HMMEHHU CTYAEHTa; HOMEp BapHaHTa

KOHTPOJILHOM 3a/1auu 3 HaXOJMTCS MO MEepBOi OYKBE OTYECTBA CTY/ICHTA.

Tabmumna 1




Byksa A b B r i EE | X;3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I PY | CII | T, A ®d,D | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUU KOHTPOJIBHBIX PadOT HEOOXOAMMO CTPOTO MPHUACPKUBATHCS yYKAa3aHHBIX
HUOKEe mpaBui. PaboThl, BBHIMOTHEHHBIE 0€3 COONIOACHHS STUX MPABUI, HE 3aUUTHIBAIOTCS U
BO3BPAIIAIOTCS CTYJEHTY JJIs TepepadOTKH.
1. Kaxxnast KoHTpobHas paboTa JoJKHA OBITh BHITIOJHEHA B OTJEIBHON TETPAIU B KIIETKY CHHUMH
WM YepHBIMH 4YepHUIamMu. HeoOXoIuMo OCTaBisTh MOJsA MHMpUHOW 4 - 5 cM I 3aMedYaHuid
pEleH3eHTa.
2. B 3aronoBke paboOTBl Ha OOJIOXKKE TETpaad TOJDKHBI OBITH SICHO HAmHMCaHbl (GaMUIUS, UM H
OTUECTBO CTYJCHTA, Ha3BaHUE NUCIHILIMHBI, HOMEP KOHTPOJBHON pabOThI; 37eCh Ke CIEHYyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelIeHUs, JaTy OTCHUIKM pPaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE pa0OTHI CJIETyeT MOCTABUTh J1aTy €€ BHIMOIHEHUS U MOAMKUCH CTYEHTA.
3. B paboTy A0mKHBI OBITH BKIIIOYEHBI BCE 33/1a4H, YKa3aHHbBIE B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pemenus 3aqa4 Halo0 pacnosiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen penieHneM Kaxa0W 3aa4i HAJ0 MOJHOCTHIO BBINIUCATh €€ ycrnoBue. Ecnu ycioBue 3anaun
uMeeT oOmyr (OpMYITHPOBKY, TO, IEPENHUCHIBAas €ro, CIEeAyeT OOIIHMe JaHHBIC 3aMEHUTHh
KOHKPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer MNpUCTyNaTh K  BBIIOTHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE pEIMB JOCTaTOYHOrO0 KOJMYECTBA 3ajady IO Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIbIT TOKA3bIBAET, YTO Yallle BCET0 HEYyMEHUE PEUIUTh Ty WU
MHYIO 33/1a4y KOHTPOJIBHOTO 33JJaHUs BBI3BIBAECTCS TEM, YTO CTYACHT HE BBIMOJIHWII 3TO TpeOOBaHUE.
5. B mpopenieH3upoBanHoii paboTe CTYIEHT A0KEH UCIPABUTh OTMEUEHHBIEC PELIEH3EHTOM OLIUOKU
Y YYECTh €r0 PEKOMEH/IAlIMK U COBETHI. PerieH31n mo3BOJISIOT CTYIEHTY CYJIUTh O CTENICHU YCBOCHUS
COOTBETCTBYIOIIIETO pa3jieya Kypca; yKa3bIBaloT Ha UMEIOIIHUECs Y Hero MpoOenbl, Ha KelaTeIbHOe
HarpaBJeHue paboThl; TOMOrarT CcHOPMYIUPOBATH BOMPOCHI JJIS TOCTAHOBKU UX TEpe
npenoaaBareneM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThI MPEIbABISIOTCSA CTYACHTOM IIPH CAaye 3aueTa
WJIH DK3aMeHa.

Kpurepunu onenkmn:
- OLICHKA «3a4YTEHO» BBICTABIIAETCS CTYIEHTY, €CIIU PAaBUIIBHO BBINOIHEHO He MeHee 70 % 3ananuii;
- OLICHKA «HE 3a4TE€HO» BBICTABIISETCS CTYACHTY, €CIIH MPaBUIIbHO BBINMOIHEHO MeHee 70 % 3ai1aHuil.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 1

Bonpocsl k 3auéry

Yucnosas marpuua. [leiicTBus Hag MaTpuLaMu (CI0KEHUE, YMHOKEHHE Ha YUCIO, YMHOXKECHHE
CTPOKH Ha CTOJiOeI, yMHOKEHHE MAaTpHIbl HAa MaTpPUIly, TPAHCIOHHUPOBAHHE) M YCIOBUS HX
BBIITOJIHCHYS.

Onpexnenurens Matpull 2-oro U 3-ero nopsakoB. OmnpenenuTesib MaTPHIbl N-0TO MOPSAKA.
CBOICTBaA ONPENICTUTEIICH.

ManI/II_Ia o6paTHa51 K 3aJJaHHOM. Y CIOBUS CYIICCTBOBAHUS, crmoco0 OTBHICKaHUA

MuHop maTpulibl. basucHbIi MUHOP MaTpHIlbl, CIOCO0O €ro OTHICKAHUSI.

Panr MaTpulbl U croco0 ero OIIPCACIICHUS.

AN || ]|Ww \S)

Cuctema JIMHEHWHBIX ypaBHEHHMH € n HeW3BECTHbIMU. MarpuuHas (opma 3alUCH CHCTEMBI.
[Ipumep. YciioBHE COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPABHEHUN

UTo Ha3bIBaIOT PEUICHHEM CHCTEMbI JMHEHHBIX ypaBHEHUH n Heu3BeCTHhIMH. Kakue cucteMbl
Ha3bIBAIOT COBMECTHBIMU U HECOBMECTHBIMU. Kak HaliTH pelieHrne CUCTEMbI C ITOMOIIBIO0 MaTPHUIIBI
0OpaTHOM K MaTpPHUIIE CUCTEMBI.

YcnoBue CynieCTBOBaHUs €JMHCTBEHHOIO PEIICHUS] CHCTEMBI JIMHEUHBIX YpaBHEHH. DOpMyIibl
Kpamepa i otsickanus pemenus. IIpumep.

OnnoponHast cucteMa JuHEHHbIX ypaBHeHuid. Ilpumep. Kakoe pemenue HazbiBaeTcs
TprBUaIbHBIM. [Ipy KakoM yCI0BMM OJHOPOJHAS CHCTEMA UMEET HETPUBUAJIbHBIE PEIICHHUS

10

AJNTOpPUTM OTBHICKAHUSI PEIICHUs MPOU3BOJIBLHOM CHUCTEMBI JIMHEWHBIX ypaBHeHUU. ba3ucHbie u
CBOOOJTHBIE HEM3BECTHBIE.

11

BeKTOpH. KOHHI/IHeapHOCTB, KOMIUJIAaHAPHOCTL BEKTOPOB.

12

JIuHeliHple omepanyy HaJ BEKTOPAMHU: CIIOKEHHUE BEKTOPOB, YMHOKEHHE BEKTOpAa Ha YHCIIO.
Ulunelinast KoMOMHAINS BEKTOPOB.

13

JIuHelHas 3aBUCUMOCTD BEKTOPOB. CBsA3b MEXKAY KOJUIMHEAPHOCTBIO M IMHEMHON 3aBUCHMOCTBIO
IIBYX BEKTOPOB, MEX 1Y KOMIUIAHAPHOCTBIO ¥ JIMHEMHOW 3aBUCUMOCTBIO TPEX BEKTOPOB. JINHEWHAs
3aBUCUMOCTB YETBIPEX BEKTOPOB.

14

basuc, pasnoxenne BekTOopa 10 0a3uCy, KOOpOMHATHI BEKTOpa B 3aJaHHOM Oasmce.
OpToHOpMUpOBaHHbIN Oa3uc. JIMHelHbIe onepaluy Hajl BEKTOPaMHU B KOOPAMHATHON dopMme.

15

JlexapToBa cucTeMa KOOPJIUHAT Ha INIOCKOCTH U B TIpocTpaHcTBe. KoopanHATH TOUKU U BEKTOPa
B IEKAPTOBON CHCTEME KOOpMHAT.

16

[Ipoekuus BekTOpa Ha OCh U €€ cBoicTBa. CBsI3b KOOPAMHAT BEKTOpPA U €r0 MPOEKIUH Ha OCU
IIEKapTOBOM MPSMOYTOJILHOW CUCTEMBI KOOPIMHAT.

17

CKaJ'IprHOC IMPOU3BCACHUC BCKTOPOB U €TI0 CBOICTBA. BBIpa)KCHI/IC CKaJIApHOTO IMPOU3BCACHUA
UCPE3 KOOpAWHATBI BEKTOPOB. BmpameHI/Ie JJIMHBI BEKTOpAa U yIja MEXIAY BCKTOpaMU 4YEpE3
[KOOPJANHATBLI BEKTOPOB.

18

BekTopHoe nmpownsBeneHne BEKTOPOB M €ro CBOWCTBA. BhIpa)keHHMe BEKTOPHOTO NPOU3BEIACHUS
yepe3 KOOpAMHATHI BEKTOPOB. Mcroab30BaHne BEKTOPHOIO POU3BEICHMSL.

19

CMmenianHOe MPOU3BEAEHUE BEKTOPOB U €0 T€OMETPUUYECKUI CMBICI. BhIpakeHHe CMEIIaHHOTO
[POM3BEICHNS 4Yepe3 KOOpAMHAThl BEKTOpPOB. (BOWMCTBA CMEIIAHHOIO IIPOU3BECHUS.
M crio1p30BaHKNE CMEIIAHHOTO TPOU3BEICHHUS.

20

BripaxkeHue ycioBHii KOJUIMHEAPHOCTH, OPTOTOHAIbHOCTH, KOMIUIAHAPHOCTH BEKTOPOB

21

[Tousatue 06 YpaBHCHHHU JIMHUHA HA IMJIOCKOCTH, YPABHCHUU ITOBECPXHOCTHU U JIMHUU B ITPOCTPAHCTBE.

YpaBHEHHE OKPY)KHOCTH. Y paBHEHHUE CHEPHI.




Ne "
wn Bonpocsl k 3a4éTy
22 |BbIBOA 00IIETO ypaBHEHHUS TUIOCKOCTH.
Paznuunble (hopMBI 3a1IMCH YpaBHEHUS IUIOCKOCTH: 0011ee; MPOXOAIEH Yepe3 3a1aHHYI0 TOUKY
23 [mepHeHIUKYJSPHO 33JaHHOMY BEKTOpY; B OTpe3kax; HopMmupoBaHHoe. Kakyio nndopmamuio o
[JI0CKOCTH HECYT K03(h(pHULIMEHTHI 3TUX ypaBHEHUMN
24 |PaccTosiHME OT TOYKH A0 MJIOCKOCTH.
25 |Yrosn Mexay IIIOCKOCTSIMU. Y CJIOBUE NapaJICIbHOCTU U MEPIEHANKYJISIPHOCTH TIIOCKOCTEH.
26 VYpaBHeHUs NPSIMOM B IPOCTPAHCTBE: KAHOHUYECKHE; ITapaMeTpUUECKUe; IPOXOoAslIel yepes 1Be
3aganHble Toukd. Kakyro napopmanmio o npsiMmoit HecyT K03(pPpHUIHUEHTH 3TUX ypaBHEHUH.
27 VYron mMexay HpsMbIMH B IIPOCTPAHCTBE. YCJIOBHME MapajlIeIbHOCTU U MEPHEHAUKYISPHOCTH
PSIMBIX.
8 VYroa Mexay npsMoil U INIOCKOCTHIO. Y CJI0BHE NapauIEIbHOCTU U EPIEHIUKYISIPHOCTH IPSIMON
1 TJIOCKOCTH.
VYpaBHeHHE TPSIMOI Ha IJIOCKOCTH: OOIIee; ¢ YrJIOBBIM KOA()(UIIMEHTOM: MPOXOASAIIeH depe3
29 BasaHHYIO TOUKY; IPOXOAALIEH uepes 1Be 3afaHHble ToukH. Kakyro nHpopmanuio o npsMoi HecyT,
K02 (QUITMEHTHI ATUX ypaBHEHUH.
30 Yron Mexny NpsMbIMH Ha IJIOCKOCTH. YCJIOBHE MapajlIeIbHOCTH WU MNEPHEHAUKYISIPHOCTH
PSIMBIX.
31 JIuHUM BTOPOTO TMOpsAaKa Ha TUIOCKOCTH. OOmee ypaBHEHHE, OCHOBHBIC THIBI JIMHHA W HX
KaHOHMYECKHE YPaBHEHHUSI.
32 |Dmmmnc, runepboina, mapadona. KanHoHnueckne ypaBHEHHsI, XapaKTEPUCTUKH, CBOWCTBA
33 |lloBepxHOCTH BTOpOro nopsijika. OCHOBHbIE THUIIbI IOBEPXHOCTEN M MX KAHOHUYECKHUE YPABHEHMSI.
34 |HccnenoBanue GpopMbl IOBEPXHOCTH BTOPOro NOPsiIKA METOJOM CEUCHHH.
35 Uro takoe ¢pynkmus. [Ipumep. CrocoOsl 3ananus GyHkimu. OOmacTs onpeneneHus GyHKIIUN.
Crnoxsas ¢pyakuus. [pumep.
36 |OcHoBHbIE 1eMeHTapHbIe PYHKIMHU U UX rpaduku. DinemenTapHas ¢pyHkuus. [Ipumep
37 |Ipenen pyHkuuu. beckoHeuHo Malible 1 6ECKOHEYHO OoJibIINe (PYHKINHU, CBSI3b MEXAY HUMH
38 |CpoiicTBa 6€CKOHEYHO MaNbIX (PYHKIIHH.
39 |CaoiicTBa npenenoB GyHKIUH. 3ameyaTeabHbIe TPeJIeIbl.
40 |HenpepriBHOCTh GyHKIMH B Touke. CBOMCTBA (DYHKIINMH, HEMPEPHIBHBIX B TOUKE.
41 Teopema o HeNmpepbIBHOCTH 3JEMEHTapHOW (YHKIIMU U €€ UCIOJIb30BAaHUE MPHU BBIYUCICHUU
[IpeiesoB.
42 |CsoiicTBa (hyHKIMI, HEIPEPHIBHBIX Ha 3aMKHYTOM HHTEpBAJeE.
43 |Touku pa3pbiBa (YHKIIMU U UX KJIACCH(pUKAIIHSL.
7.3.2. Kputepun U HOpMbI OLEHKH
®opma
CemecTtp TpoBEACHMH . Kpurtepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
arTrecTanuu
CTyIeHT oyl 3a4€T 10 BCEM
KOHTPOJIbHBIM paboTaM ceMecTpa,
«3aUTEHO» NPaBUIBHO peIIn 3aauy Ouiera
1 3audT Y OTBETUJI XOTsI ObI Ha OJIUH
TEOpPETUYECKH BONpPOC OuiieTa
CTyZeHT He MOoTy4HJI 3a4ET XOTs
«HE 3a4TEHO» ObI 110 OAHOM N3 KOHTPOJIbHBIX
paboT cemecTpa WK He PelInI




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

3aaqy OUJIeTa UM HE OTBETHII HU
Ha OJIUH U3 TEOPETHUYCCKUX
BOIIPOCOB OmieTa




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHuK, ydeOHOE

KoJsimuecTBO B

Ne nocoodoue, yaeoHo- HAYYHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox m3nanua
n/n MeTOAHYEeCKOoe Iocodue, oudamorexe /
NPAKTHKYM, JP.) HanmenoBanue 365C
1 [unaues B.C. Bricmiasg Mmaremaruka VueOHuk 2019 9BC
«ZNANIUM.COM»
2 PxxeBcknii C.B. Briciias maTemaTuka YueOHHK 2018 9bC
«ZNANIUM.COM»
3 Hannnos IO.M. , MaremaTtuka VYuebHoe mocodue 2019 2ObC
Kyp6enko JL.H. , «ZNANIUM.COM»
Huxonosa I A. ,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKyp6enko
JI.H. , Huxonosoii I'.A.
4 | Hertapesa O.M., MareMartrka B IpuMepax U 3ajiadax VYuebHoe nocobue 2019 9bC
Kyp6enko JI.H., «ZNANIUM.COM»

Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

8.2. lonotHuTEIBHAS IUTEPATYPA




Tun (yueOHuK, yueoHOe

KoaunuecTBo B

Ne nocooue, yueOHo- Hay-nou
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanus onobauorexe /
n/n MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HanmeHnoBanme
P > AP 3BC
1 Kysnenos JILA. COOpHUK 3a/IaHUi 10 BHICIIICH MaTeMaTHKE. YuebHoe nmocobue 2015 OBbC «Jlanb»
Tunoselie pacyeTsl
2 ®ununosa E.E. |, MareMaTuka VYuebOHOE mocodue 2015 9bC
Cepreena /1.B., «ZNANIUM.COM)»
Cnoboxackas 1.H.
3 | Benoycosa B. U., Bricmias matemartuka. Yacts 1 VYyebHoe nocobue 2016 3BC «IPRbooks»

EpmakoBa I'. M.,
Muxanesa M. M. [u ap.].




8.3. Ilepeyenb mnpodeccHOHANBHBIX 0a3 JTAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
cUCTEM

— OCHOBBI BBICIIICH U TUCKPETHOU MatemaTuku // [1lyboeuu A.A., Knoukos FO.B. CipaBOYHUK
/ Bonrorpan, 2015. Peswcum 0ocmyna: http://elibrary.ru

— Jlekumwu 1o BeIciier Matematuke // I anos B.A., [leemepesa P.B. YuebHoe nocodue. B 2-x
vactsax / bapuayn, 2014. Tom Yacts 1 Jlunelinas anreOpa, aHaIMTHYECKasi TEOMETPUST, KOMIICKCHBIE
YHCclia, pa3joKeHUE palMoOHaJIbHBIX JIpo0eil, BBeJeHHE B MaTeMaTHUeCKUi aHanu3 (2-e u3gaHue,
nepepaboTaHHOE U JONOTHEHHOE). Pesicum docmyna: http://elibrary.ru

— Jlexumwu 1o BeIciierd Marematuke // I anos B.A., [leemepesa P.B. YuebHoe nmocooue. B 2-x
vactsax / bapuayn, 2014. Tom Yacte 2 IuddeperHunanbHoe 1 HHTETPATBHOE UCYUCICHUS, PYHKIIUU
HECKOJIbKUX MEePEMEHHBIX, (DYHKIIUN KOMIUIEKCHOTO IepeMeHHOro, AuddepeHnnaibHble ypaBHEHUS
U Teopusi BEpOATHOCTEH (2-¢ m3maHme, mepepaboTaHHOE W JAOMOJIHEHHOE). Pejcum docmyna:
http://elibrary.ru

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne HaumenoBanmue I1O PexBu3uThI 10r0BOpa (1aTa, HOMEP,
n/n CPOK JAeHCTBHA)
1 Windows Horosop Ne 690 ot 19.05.2015, cpok neiicTBus
— OeCCpOYHO
2 Office Standart Horosop Ne 690 ot 19.05.2015, cpok neiicTBus
— 6eccpouno; JloroBop Ne 727 ot 20.07.2016,
CPOK J€ICTBHS — OECCPOUHO

8.5. Onucanne MarepHaJbHO-TeXHHMYECKON 0a3bl, HEOOXOAMMOM I OCylLIeCTBJICHUSI
00pa3oBaTeIbHOIO NMPoOLECcCca MO0 JUCIUIIHHE

HaunmenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHH

N/ | NPaKTHYeCKHX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

VYyeOHast ayTUuTOpHs UI IPOBEICHUS Crosbl y4eHHUYECKHE JIBYXMECTHBIE U

3aHATUHN JICKIIMOHHOTO THIMA. YueOHas TPEXMECTHBIE (MOHOOGJIOKH) ,CTOJ

ayIMTOpUs AJI IPOBEACHUS 3aHATUI IIPENoAaBaTeIbCKUM, CTYJ

CEMHUHApPCKOro TUNa. Y4yeOHas ayIuTOpus AJisl | IpenoiaBaTelbCKuil, J0CKa ayJuTopHas
| | ¥YPCOBOIO NpOEKTHPOBAHMS (BBITIOJIHEHUS (menoBas)

KYPCOBBIX pa0boT). YueOHast ayTuTOpHs JJIs

MPOBEIECHUS TPYIIOBBIX U WHAUBHYaTbHbBIX

KOHCYJIbTAIMi. YueOHast ayTuTOPHs JJIs

IIPOBEJEHUS 3aHATUN TEKYIIETr0 KOHTPOJIS U

npoMexyTouHoi arrectaruu. (I'-440).

VYyeOHast ayTuTOpHst JUI IPOBEICHUS Croubl YUEHUYECKUE JIBYXMECTHBIE

3aHATUHN JIEKIIMOHHOTO TUIA. YueOHas (MOHOOJIOKH) , CTOJ MpPenoaaBaTeIbCKUA,

ayIUTOpus AJI IPOBEACHUS 3aHATUI CTYH IIpENnoaaBaTeIbCKUM, J0cKa
5 | ceMHHApCKOro THIIa. VYyeOHast aymuTopus Ais | ayAUTOpHAst (MeIoBasi)

KYPCOBOT'O MPOEKTUPOBAHUS (BBITTOJIHEHUS
KYPCOBBIX pa0boT). YueOHast ayIUuTOpHs JJIs
MIPOBEICHUS TPYMIOBBIX U MHAUBUIYaTbHbIX
KOHCYJIbTAIMi. YueOHas ayTuTOpus JJIs



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHbIX 3aHATHIA,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

MIPOBEJICHUS 3aHSATUN TEKYIIETO KOHTPOJS U
npoMmexxyrounor arrectanuu (I'-409).

[ToMemienue s caMOCTOSITENBHON pabOTHI
crynentos. (I'-401)

CToJB1 YyYEHHUECKHE, CTYIbS
yueHuueckue, [1K ¢ Bbrxonom B ceThb
HNHutepHer




