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®DOoH/JI OIIEHOYHBIX CPEJICTB MO AUCHUIUINHE « BEKTOpHBIM M TEH30PHBIN aHAK3» BKJIKOYAET BCE
BUJIBI OIICHOYHBIX CPEJICTB, MO3BOJISIONIMX MPOKOHTPOJIMPOBATH OCBOCHHUE OOYYAIOIIMMUCS
npodeccuoHaNnbHBIX, O00OHEenpodecCHOHaNbHBIX U MPO(EeCcCHOHANBHBIX  KOMIIETECHIIUH,
perycMOTpeHHBIX DenepallbHBIM 00pa30BaTEIbHBIM CTAHJAPTOM BBICHIET0 00pa3oBaHUS IO
HarnpaBiaeHuto moaroroBku 03.03.02 dusuka (kBanmmdukanus «bakamaBp») u paboueit
IIPOrpaMMOM TUCUMILIMHBI « BEKTOPHBIN U TEH30PHBIN aHAIINA3Y.
Ha3nauenue poHIa OLIEHOYHBIX CPEACTB

@®onp oneHounbix cpeactB (POC) cocraBisieTcss B COOTBETCTBUU C TPeOOBaHUSIMU
®OI'OC BO pna mpoBencHUs MPOMEKYTOUHOW AaTTECTAIMU OOYYarolIuXcCsl 1O JUCHUIIINHE
«BekTOopHbII M TEH30pHBIM aHAJIU3» HA COOTBETCTBHE MX YYEOHBIX JOCTMKEHHH MOITAHBIM
TpeOOBaHUSIM COOTBETCTBYIOIICH OCHOBHOM IMpodeccnoHalbHOM 00pa3oBaTeIbHOM MPOrpaMMbl
(OIIOII). ®OC sBnsieTcst COCTaBHOW YaCcThIO pabovel mporpaMMbl JUCIIUIUIHHEI.

@DOH/[| OLIEHOYHBIX CPEJICTB ISl MPOBEACHUS POMEKYTOYHON aTTeCTallui 00yJaroIuXCs
10 AUCUHUIIINHE «BEeKTOpHBIM U TEH30pHBIN aHAIN3)» BKIIOYAET B ceOsl: IepeueHb KOMIIETEHIUI
C yKa3aHueM 3TanoB ux ¢popmupoanus B npouecce ocoenus OIIOIL; onucanue nokazareneit u
KPUTEPHUEB OIICHUBAHWS KOMIICTCHIIMH HA Pa3IMYHBIX 3Tanax ux (OPMUPOBAHUS, OMHCAHUE
[IKaJ OI[CHUBAHUS; THUIIOBbIE KOHTPOJBHBIC 3a/IaHUSl WM WHBIE MaTepHallbl, HEOOXOIUMBIE IS
OIICHKM 3HAHWW, YMEHHUW, HABBIKOB W (WJIM) OMbITA JEATEIbHOCTH, XapaKTEPU3YIOUIUX 3Tallbl
dbopmupoBanus kommereHIuii B mporecce ocBoenus OIIOIL; Meromuueckue maTepuansbl,
OTpENETAIONNE MPOUEAYpPhl OICHUBAHUS 3HAHWM, YMEHHM, HABBHIKOB H (WIM) OIbITa
JESTENIbHOCTH, XapaKTePU3YIOIINX ATarbl (JOPMUPOBAHUS KOMIIETCHIIHIA.

@oH/ OIEHOYHBIX CPEICTB C(HOPMUPOBAH HAa OCHOBE KIIIOUEBBIX IPUHIIUIIOB
OLICHUBAHMSL:
- BAJIUJTHOCTHU: OOBEKTHI OIIEHKH JIOJKHBI COOTBETCTBOBATH MOCTABIICHHBIM IEJISIM O0YUCHHUS;
- HaJeKHOCTH: HUCIOJB30BaHUE €IMHOOOPA3HBIX CTAHIAPTOB U KPUTEPHEB MJS OLICHUBAHUS
JOCTIKCHHIA,
- 00bEKTUBHOCTH: Pa3HbIE CTYACHTHI IOJKHBI UIMETh PaBHBIE BO3MOXKHOCTH JOOUTHCS yCIexa.

OcHoBHbIMU nlapameTpamu U cBoiicTBamu POC aBnsOTCA:
- TpeaMeTHas HaNpaBIEHHOCTb (COOTBETCTBHUE MPEAMETY H3YUYEHHsS KOHKPETHOW YydeOHO
JUCIIUTIIIUHBI);
- colepkaHue (COCTaB M B3aMMOCBS3b CTPYKTYPHBIX €IUHUI], OOpa3ymoIIMX COJepKaHUE
TEOPETUYECKON U MPAKTUYECKON COCTABIIAIOIINX Y4eOHOM THUCIUIUINHEI);
- 00beM (KOTMYECTBEHHBIN COCTaB OLIEHOUHBIX CpeacTB, Bxoasamux B OC);
- Ka4ecTBO o1leHouHbIX cpeacTB u GOC B 11e510M, obecrieunBaroiee noxyuyeHne 0ObeKTUBHBIX U
JIOCTOBEPHBIX PE3YyJIbTAaTOB IIPU MPOBEAECHNUN KOHTPOJIS C PA3IMUYHBIMU LIETSIMU.

NEPEYEHb KOMIETEHIUA, ®OPMUPYEMBIX JUCIHUIIJINHON

Kon HaumenoBanue WNunukarop nocTikeHus) B pesynbrate  ocBoeHUS|

KOMIIETEHI] | KOMIIETECHIIHH KOMIICTEHIIHH JTMCIIATUTMHBL 00yYaroIInics]

U (3akpennienHulii 3a OUCYUNIUHOU) | TOJIKEH

YK-1. Cnocoben VK-1.1. Anammsupyer 3amady, 3HATh TEOPETHUECKUE]
OCYILIECTBIISATh BBIJIEIISAS ee 0a30Bble| OCHOBBI, OCHOBHBIE ITOHSTHS,
TIOWCK, KPUTHYECKUH| COCTaBIISIOIINE; 3aKOHBI ¥ MOJIENTH OCHOBHBIX|
aHaim3 u  cuHre3| YK-1.2. Omnpenensier, pa3nenoB GUNKHU;
uHpopManuuy, UHTEPIPETUPYET U PaHXUPyeT| YMeTb NOHMMAaTh, U3Jararb
IPUMEHSITh uHpopManuio, Tpedyemyro Ui H KpUTHYECKH
CHUCTEMHBIN MOAXO0J | PELICHMs MOCTAaBIECHHON 3a7auyl; | aHAJIU3UPOBaTh (PU3HUYECKYIO




JIIA peuicHu-d
IIOCTABJICHHBIX 3aJ1a4

VK-1.3. OcyuiecTBisieT MOUCK|

uHpoOpMallUd AN peIICHUS
IIOCTaBJICHHOMN 3a1a4u 10|
pa3IMYHBIM THUIIAM 3aIIPOCOB;

YK-1.4. [pu 00paboTke
uHpopManuu oOTIMYaeT (aKThl
OT MHEHUH, HWHTEPIPETaLNi,
OIICHOK, dhopmupyerT
CcOOCTBEHHBIE MHEHHUS u

CY>KJICHHS, apTyMEHTUPYET CBOU
BBIBOJIBI M TOUKY 3PCHHS;

VYK-1.5. PaccmarpuBaer 7|
npeiaraeT BO3MO>KHBIE]
BapHaHTHI pelieHus

IIOCTaBJICHHOM 3aJa4d, OICHUBAs
MX JOCTOMHCTBA M HEJOCTATKH.

uH(pOpMaLIHIO.
ITonp30BaTnCA
TEOPETUUECKUMHU OCHOBAMH,

3aKOHAMH U MOJEISIMH
¢buzuku;

Baagers (Qu3nyecKuMHu U
MaTeMaTUYEeCKUMHU
MeTomamMu  00paboOTKH U
aHanmm3a uHQpOpMANMKA B

00J1acTH OCHOBHBIX Pa3JeiioB
bu3uky.

OIlIK-1

Crioco0GeH npUMEHSTH
0a30BbIC 3HAHHS B
obacTu bu3uKO-
MaTeMaTHYECKUX ||
€CTECTBEHHBIX HAyK B
chepe cBOEH|
npodeccnoHaTEHOM
JeSITeIIbHOCTH.

OIIK-1.1. Oo6namaer 06a30BBIMU
3HAaHUAMH B 00JacTH (PU3HKO-
MaTeMaTUYECKUX HayK,
HEOOXOJUMBIMH I PEIICHHS
poeccuoHaNBHBIX 3a/1au.

OIIK-1.2. ApryMeHTHpPOBaHHO
MpPUMEHSICT (U3HYECKUE 3aKOHBI
M MaTreMaTHYECKHE METOMBI IS
pelIeHus 3a7ad TeOPETUUYCCKOTO
Y TIPUKIIAJTHOTO XapaKTepa.

OIIK-1.3. OG6nagaer HaBBIKAMH

TEOPETUIECKOTO u
AKCIIEPUMEHTAIHLHOTO
HCCIICIOBAHUS 00BEKTOB
npoQeCCHOHAILHON
JIeITEIIbHOCTH, pelieHus
NpoeCCHOHAIBHBIX  337a4 B
obnmact (PU3UKU U CMEXHBIX C
HeH €CTECTBEHHOHAYYHBIX|
JIACITUILINH.

3HaeT PU3NIECKHE OCHOBBI
MEXaHUKH, MOJICKYJISPHON

busukw, IPUPOAY
KoJie0aHU ¥ BOJIH, OCHOBBI
TEePMOAMHAMHUKH,

JNIEKTPUYECTBA u
MarHeTu3Ma, OIITHKH,
OCHOBBI aTOMHOM u
SIIEPHON buzuku,
IOHMMAaeT  WHMPOTYy U
OTPaHUYECHHOCTD

IpPUMEHEHUS busuku

WCCTIEOBAHUIO TPOIECCOB
U SBJICHUH B MpUpOJE U
o01IecTBe.

YwMmeet HCIT0JIb30BaTh
TEOPETUUECKHUE 3HAHUS TIPH
OOBSICHEHUH  PE3yJbTaTOB

SKCIEPUMEHTOB,
MPUMEHITh  3HAHUS B
obmactu  QusukH I
OCBOEHUS

obmenpodeccuoHaIbHBIX

JUCHHUITIINH n peicHuA
npoeCCHOHATIBHBIX 3aJ1a4,
OLICHUBAET JIOCTOBEPHOCTh

MOJTyYEHHOTO pereHus
3aauu.

Brnaneer HaBBIKAMU
(bU3UYECKUX HCCIIEIOBAHUM,
croco0eH nepe1aBaTh
pe3ynbTar MIPOBEICHHBIX|

HCCIIeJOBAaHUN B BHUIC
KOHKPETHBIX PEKOMEHAAINN
B TEpPMHHax IpeIMETHOMH
o0acTH 3HAHUS.




OneHouHble cpeACTBAa I TeKYLIero KOHTPOJS YCHeBaeMOCTH M IPOMEKYTOUYHOM
aTTrecTanuu

KpnTepnn OINCHKH l'[pOMC)KyTO‘lHOﬁ aTreCrallum B (l)opMe 3avyeTa

Onenka | XapakTepucTHKa TpeOOBaHUH K pe3ysbTaTaM aTTecTaluu B popMe 3a4yera

«3a4yTeHOY Teopernueckoe copepaHrue Kypca 0CBOCHO MOJIHOCTBIO 0€3 MpoOeIoB UiTh B
1[EJIOM, WJIA OOJIbIIIeH YacThi0, HEOOXOIUMBIC TPAKTUYECKHE HABBIKU PAOOTEHI C
OCBOCHHBIM MaTepuajioM c(HOpMUPOBaHBI UJIM B OCHOBHOM C(HOPMHUPOBAHBI,
BCE WJIH OOJBIITMHCTBO MPEyCMOTPEHHBIX padoueill mporpaMMon y4eOHbIX
3a/IaHHMH BBITTOJHEHBI, OT/ICJIbHBIC U3 BHITOJTHEHHBIX 33JJaHUN COACpIKAT
OIITHOKH.

«He 3auteno» | Teoperuueckoe copepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAUMbIE HABBIKH
paboTel HE CHOPMUPOBAHBI HITH CHOPMUPOBAHEI OTACTHHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOM mporpaMmoii 3a1aHuil He
BBITIOJTHEHO JTMOO0 BBIITOJIHEHO C TPYOBIMH OIMIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUSI OLIEHEHO YHCIOM 0aJlioB, OJM3KUM K MUHUMYMY.

KpuTtepun oieHKH IPOMEKYTOYHOM aTTeCTAllMM B (popMe IK3aMeHa

Onenka XapakTepucTuka TpeOOBaHUH K pe3yibTaTaM aTTecTaluu B popme
9K3aMeHa
«OTIU4HO» Teopernueckoe copepkaHue Kypca OCBOGHO IOJHOCTBIO 0e3

npoOesoB, CHUCTEMHO W TJIyO0OKO, HEOOXOIMMBIC NMPAKTHYECKHE HABBIKH
paboThI C OCBOCHHBIM MaTepHAIOM C(HOPMHPOBAHBI, BCE MIPEIyCMOTPCHHBIE
paboueii yueOHOI TIporpaMMoii yueOHbIE 3aJaHHsI BBIITOJHEHBI OE3YITPEUYHO,
KaueCTBO HWX BBIIOJHEHUS OLIEHEHO YHCIOM OajUloB, OJHM3KHUM K
MaKCHUMYyMY.

«Xopomo» Teopernueckoe copep:kaHue Kypca OCBOEHO B IIeJIoM 0e3 MpoOeros,
HE00XO0/IMMBbIEe TPAaKTUYECKHUE HABBIKU PabOThl C OCBOCHHBIM MaTepUalIOM B
OCHOBHOM  C(GOpPMHUPOBAHbI, NPEIyCMOTPEHHblE  pabouell  ydyeOHOM
porpamMMoil yueOHble 3aJJaHHsI BBIMOJIHEHBI C OT/EIbHBIMA HETOUYHOCTSIMH,
Ka4yeCTBO BBINIOJHEHUSI OOJIBIIMHCTBA 3a/laHU OLICHEHO 4YHCIOM 0aJuioB,
OJU3KUM K MaKCUMYyMY.

«Y 1OBIETBOPUT Teopernueckoe cojep’kaHHe Kypca OCBOCHO OOJBINEH YacThio, HO
€JIbHO» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HeoOXOAMMbIe
MPAKTUYECKHE HABBIKM PAa0OTHI C OCBOCHHBIM MAaTEpHaIiOM B OCHOBHOM
copMHpOBaHbI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil yueOHOM
porpamMMoil Y4eOHBIX 3alaHUH BBHITIOJTHEHBI, OTJENbHBIC U3 BBIMTOJHEHHBIX
3aJJaHU coJiepKaT OUTHMOKH.

«HeynosneTrBop Teopernueckoe cojepkanre Kypca OCBOCHO YaCTUYHO, HEOOXOMMBIE
UTEIBHO» HaBBIKM pabOThI HE CHOPMHUPOBAHBI UM CHOPMUPOBAHBI OTAEIbHBIE U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX padoueil yueOHo#l nmporpaMmoi yueOHbIX
3aJJaHUI HE BBIIIOJIHEHO JIMOO BBIMOJHEHO € IPyObIMH OIIMOKaMH, Ka4eCTBO
UX BBIMIOJIHEHUS OLICHEHO YUCJIOM 0aJUI0B, OJU3KUM K MUHUMYMY.

6.2. Meroanueckue yKa3aHusi 110 OPraHu3aluy CAMOCTOSATEIbHOM PadoThI CTYACHTOB
CamocrosrenbHas paboTa SBISETCS OJHUM W3 BHJOB YYeOHOH J1eATENbHOCTH
o0Oydaromuxcsi,  CIMOCOOCTBYET  Pa3BUTHIO  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH U
OpPraHM30BaHHOCTH, TBOPYECKOTO  MOAXOAa K  pelmeHuo  mpolieM  yd4eOHOro u
po)eCCHOHAIBHOTO YPOBHSI.
AynuTopHas caMOCTOsATeNbHAs paboTa Mo y4eOHOH IUCHMIUIMHE OCYIIECTBISETCS Ha
Y4€OHBIX 3aHATHSX MO HEOCPEACTBEHHBIM PYKOBOJCTBOM MPENOJaBaTesIsl U MO €ro 3a/laHulo.



Bueayauropnas camoctosiTenbHasi paboTa BBIIOIHIETCS M0 33/1aHUI0 MpernoaBaTesis 6e3
€ro HEMOCPEICTBEHHOI'0 Y4acTusl.

Bunel 3aganuii 1151 BHEAy JUTOPHON CaMOCTOSITEIbHON pabOThl, UX XapaKTep, YYUTHIBATh
cnenn(uky u3ydaeMoi yueOHOI TUCIMITIMHBI, HHAWBUIYAIbHBIE 0COOEHHOCTH 00Y4atoIeToCs.

KonTponb camocTosiTenbHON pabOThl U OLIEHKA €€ pe3ysbTaTOB OpPraHU3yeTcs Kak
€IMHCTBO ABYX (hopm:

1.caMOKOHTPOJIb U CAMOOIIEHKA 00y4aroerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IPEIO01aBaATEs.

Opranuszanusi 1 pyKOBOJACTBO ayJIMTOPHOH CaAMOCTOSAATEIbHOI padoThI

AynuTopHas caMOCTOATENbHas padoTa MO JUCUUIUIMHE BBIIOMHSACTCS HA Y4YeOHBIX
3aHATHUAX 110 HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOAABATEIS U 110 €r0 3a/1aHHIO.

OCHOBHBIMH BHJIaMH ayAUTOPHON PabOTHI CAMOCTOSITEIHON PAOOTHI SBISIFOTCSA:

- BBINOJIHEHUE JTAOOPATOPHBIX U MPAKTUYECKUX PabOT OCYIIECTBISIETCA HA JIaOOPATOPHBIX U
NPaKTUYECKUX 3aHATUSAX B COOTBETCTBUU ¢ rpadukom ydeOHOro mporecca. s obecrieueHus
CaMOCTOSITENIbHOM paboThl MpenojaBaTesiIMi pa3pabaThIBAIOTCS METOJUYECKHE YKa3aHHs I10
BBINOJIHEHUIO JTAOOPAaTOPHOH /MPAaKTUIECKOH paboTHI.

PaGora ¢ nureparypoit, ApyruMU HCTOYHUKaMH WH(GOpPMAaIUU, B T.4. DJIEKTPOHHBIMH,
MOXXET PEaIM30BBIBATHCS HA CEMHUHAPCKUX W TMPAKTHUYECKUX 3aHATHIX. J[aHHbIE HMCTOYHHKU
uH(pOpMaIlMK MOTYT OBITh MIPEJICTaBICHb Ha OyMaKHOM W/HIIM 3JIEKTPOHHOM HOCHUTENSIX, B TOM
yucie, B cety IHTepHeT.

[IpenogaBarens (opMmynupyeTr Leab padoThl C JaHHBIM M HCTOYHMKOM HH(OpPMAIIHH,
oTpeIeIIIeT BpeMsi Ha TpopaboOTKy TOKyMEHTa U (JOPMY OTYETHOCTH.

CamMO0 ¥ B3aMMOIIPOBEPKa BBINOJIHEHHBIX 3aJaHUIl Yallle BCEro HUCIOJIb3YeTCA Ha
CEeMHMHAPCKOM, MPAKTHYECKOM W JPYrux BHIax 3aHaATuil. [Ipobnemnas /curyalnmioHHas 3agada
JOJIKHA UMETh YETKYI0 (DOPMYIHPOBKY, K HEHl JOKHBI OBITh MOCTaBJICHBI BOIIPOCHI, OTBETHI Ha
KOTOpblE HEOOXOAMMO HalTh U o0ocHOBaTh. KpuTepunm OLEHKM NpPaBUIBHOCTU pPELICHUS
POOJIEMHOI/CUTYaIIMOHHOM 331a4U TOJKHBI OBITh U3BECTHBI BCEM 00YYarOIIMMCS.

Opranusanms 1 pyKoBOJCTBO BHeayAMTOPHO# padoThl

BueayautopHast caMmocTosiTenbHasi padoTa BHITOIHSIETCS 10 33JaHUI0 MPernoaaBarens, Ho
0e3 ero HermoCpPeJACTBEHHOTO YUacCTHsI.

[Ipu mpenbsBiICHUM BUAOB 3aJaHUil HAa BHEAYAMTOPHYIO CAaMOCTOSITENBHYIO paboTy
pPEKOMEHAyeTCsl MCIOJIb30BaTh U PepeHIMPOBaHHBIM MOAX0A K YPOBHIO IOJIOTOBJIEHHOCTH
oOyuaromierocsi.  Ilepen  BBIIONIHEHWEM  BHEAyAMTOPHOH  CaMOCTOSITENBHON  pabOoThI
IpenojaBaTesib MPOBOJUT KOHCYJIBTALMIO C ONpEAeNIEHueM LEIN 3aJlaHus, €ro CcoJepKaHus,
CPOKOB BBITMIOJTHEHHS, OPUEHTUPOBOYHOTO oOOBEMa pabOThl, OCHOBHBIX TpeOOBaHUU K
pe3ynbTaraM paboThl, KPUTEPHEB OLIEHKH, (OpM KOHTPOJIS U MEepeyuHs JIuTeparypbl. B npouecce
KOHCYNBTAIlMM  TPEMoAaBaTeNb MPEAYNpPeKIaeT O BO3MOXKHBIX THIMYHBIX — OIIMOKaX,
BCTPEYAIONTUXCS TIPH BBHITTOTHEHUH 3aJaHUS.

Jns  Meronuueckoro oOecrmeueHHss M PYKOBOJCTBA CaMOCTOSITENIbHOM paboTod B
0o0pa3oBaTeIbHOM  YUYPEXKICHHHM pa3padarbiBaloTcsd y4yeOHble 1MOcoOWs, METOIUYECKUe
PEKOMEHJIAllMA TI0 CaMOCTOSITEIbHOW MOATOTOBKE K PA3JIMYHBIM BHUJAM 3aHATUU C y4ETOM
CHEIHUAIbHOCTH y4e€OHOM JTUCIUIUIMHBI, OCOOCHHOCTEH KOHTHHIEHTAa CTYJIEHTOB, 0ObeMa U
COJIepKaHUsl CAMOCTOSTENILHOM paboThl, HOpM KOHTPOJIS | T.1I.

CamocTtosTenbHass paboTa MOXKET OCYHIECTBIIATHCS WHIUBUAYaJIbHO WM TpyIIaMu
CTYJIEHTOB B 3aBHCHMOCTH OT I€JIH, 00heMa, KOHKPETHON TEeMaTUKU CaMOCTOSITENILHON paboTHl,
YPOBHS CII0KHOCTH, YPOBHS [TOATOTOBJICHHOCTH 00YYarOIINXCS.

Bunamu 3aganuii 115 BHEAYJUTOPHON CaMOCTOSITENIbHOM paOOThI MOTYT OBITh:

- JUIsl OBJIQJICHUS 3HAHMSIMM: UYTEHHUS TEKCTa; COCTAaBJIEHMs IJIaHA TEKCTa; rpaduueckoe
M300paXeHNe CTPYKTYPHI TEKCTa; KOHCIIEKTUPOBAHHME TEKCTA; BBIMHCKH M3 TEKCTa; paboTa co
CIIOBapsIMH U CIIpaBOYHUKaM; y4deOHO-HcCcliefoBaTenbCcKasi paboTa; MCHOJB30BaHUE ayauo U
BHJICO3AIINCEN, KOMIIBIOTEPHOU TEXHUKU U IHTEpHET-PECYPCOB U JIp.;



- ISl 3aKpeIUIeHNs U CUCTeMaTHU3alliyi 3HaHUil: paboTa ¢ KOHCIEKTOM JIEKIIUU; [TOBTOPHAs
paboTta HaJ y4eOHBIM MaTEpUaIOM; COCTABJICHUE IIaHa, TE3HCOB OTBETA; COCTABIICHUE TaOJIHIL,
peOycoB, KpPOCCBOPJAOB, Tjoccapusl Uisl CHUCTEMaTH3aluu Yy4eOHOTro Marepuala; H3ydeHue
ClIOBapel, CIpaBOYHMKOB, OTBEThl HAa KOHTPOJbHBIC BOIPOCHI, aHAJIUTHYECKas O0OpaboTKa
TEKCTa; MOJAMOTOBKA COOOIIEHUH K BBHICTYIUICHUIO HA CEMUHape, KOHPEPEHLIUU; TOATOTOBKA

pedeparoB, T0KIAI0B; cocTaBleHue Ouorpaduii, 3aaHuii B TECTOBOK GopMe | JIp.

- 11 GOpMUPOBAaHUSA yYMEHHI: pelleHHe 3alad M yopaKHeHuil mo oOpasily; pelieHue
BapUaTHUBHBIX 3a/7a4 M YOPAXHEHUH; COCTaBICHHE CXEM; pEIIeHHE CHUTYallMOHHBIX
MIPOM3BOJICTBEHHBIX 3a/1a; MOATOTOBKA K JEJOBBIM U POJEBBIM HUIpaM; IPOEKTUPOBAHUE U
MOJICIIMPOBAHKE PAa3HBIX BUIOB U KOMIIOHEHTOB PO(ECCHOHATBHOMN AEATEIbHOCTH, IOATOTOBKA
Mpe3eHTAlNi, TBOPUYECKUX MPOEKTOB; MOATOTOBKA KYPCOBBIX U BBITYCKHBIX padOT; OMBITHO-
IKCIIEpUMEHTaNIbHAsL Pa0d0Ta; MPOSKTUPOBAHUE U MOAEITHPOBAHNE PA3HBIX BUIOB M KOMIIOHEHTOB
poecCuOHANBHOM NeSTeIbHOCTH U JP.

Jns  obecriedeHus: BHEAyIUTOPHOH CaMOCTOATENBHON pabOThl MO AUCHUILIMHE
npenojaBarenieM pazpabarbiBaeTcs NEepeueHb 3alaHui 111 CaMOCTOSITEIBHON pabOThI, KOTOPBIH
HeoOxomuM s 3(pPEeKTHBHOTO ympaBlieHUs MJAaHHBIM BHJIOM Y4YeOHOW JIEATENIbHOCTH
00y4aromuxcs.

[IpenomaBaTenb OCYHIECTBISET YIPABICHUE CaMOCTOATEIBHON pabOTOM, PEryaupyer ee
00BeM Ha OJIHO yueOHOE 3aHSTHE U OCYIIECTBIISIET KOHTPOIb BBITIOJHEHHS BCEMHU CTYIEHTAMHU
rpymmsl. [{ns yno6crBa npenogaBareiab MOKET BECTH BEIOMOCTh YU€Ta BHIIOJIHEHUSI MUHIMYyMa
3ajaHui, HEOOXOIMMBI JUTSI TOTYCKa K UTOTOBOM aTTECTAIMH 0 TUCIUIUIUHE.

B npomecce  camocrosiTenbHOM  paOOTBI  CTyAE€HT  NPUOOpPETaeT  HAaBBIKU
CaMOOpraHu3allid,  CaMOKOHTPOJIA,  CaMOYMpaBJICHHs W  CTAaHOBUTCS  aKTHBHBIM
CaMOCTOSITEIIbHBIM CYObEKTOM YUeOHOH e TeIIbHOCTH.

CTyeHT caMOCTOSITENIbHO OMNpEENieT PeKUM CBOEH BHEAYJTUTOPHOU pabOThl U Mepy
TpyAa, 3aTpaylMBacMOro0 Ha OBJAJCHHE 3HAHUSAMH W YMEHUSAMH TI0 KaXIOW IUCIHIUIMHE,
BBITIOJHSET BHEAYJUTOPHYIO pPaldOTy MO0 WHAMBHAyAIbHOMY IUIaHY, B 3aBUCUMOCTH OT
cOOCTBEHHOM MOATOTOBKH, OI0/)KETa BPEMEHU U APYTUX YCIOBUH.

E’xeIHEBHO CTYJEHT JOJKEH YJIENSTh BBIIOJHEHUIO BHEAYJUTOPHOM CaMOCTOSTEIbHON
paboTHI B CpeTHEM HE MEHEE 3 YacoB.

[Ipu BBIMOJHEHWH BHEAYTUTOPHOM CaMOCTOSTENBHOW pabOTHI CTYIEHT MMEET IpPaBo
oOpamatbcsi K TMPEMoJaBaTeNli0 3a KOHCYJbTAllMeH C LEeNbI0 YTOYHEHUS 3aJaHus, (OpPMBI
KOHTPOJISI BBITTOJTHEHHOTO 3a/IaHusl.

6.3. MaTepuajbl 1Jsl NPOBedeHUs] TEKYLIEero M MPOMe:KYTOYHOI0 KOHTPOJS 3HAHUIA
CTY/ICHTOB
Bonpocs! 1J1s1 OlIeHKH Ka4ecTBa 0CBOEHHS THCIUILIMHbI
Omnpenenenre MHOXKECTBA, MMOJAMHOXKeCTBa. MHOXECTBO, OIpaHUYEHHOE CBEpPXY (CHHU3Y), MPOCTO
OTpaHUYEHHOE.
Omnpenenenne TOUHOM BepxHeH (HUKHEH) TpaHU MHOXKECTBA.
Omnpenenenue NpocToil, CI0KHOM, 00paTHON (YHKIIHU.
Omnpenenenne 4eTHON, HEYETHON U MEPUOANYECKON (PYHKIINU.
Omnpenenenue Bo3pacraromield, yObIBaoIIe, CTPOro MOHOTOHHOM (DYHKIIMM B TOYKE, Ha OTpE3Ke

[,b]

CrniocoOsl 3a1anust GyHKIUH.

Onpenenenue NociIe0BaTEIbHOCTH.

Omnpenenenue nociaea0BaTeIbHOCTH, OTPAaHUYEHHON CBEPXY (CHU3Y), TPOCTO OIPaHUYEHHOM.
Omnpenenenne 6eckoHeuHO OobIoN (0. 6.) TOCTET0BATENBHOCTH (OECKOHEUHBIH Mpeae).
lO Onpenenenne 6ecCKOHEUHO Mol (0. M.) TIOCIIEIOBATEIFHOCTH (HYJICBOM MPeIe)

11. ToxazaThs TeOpeMy O CyMMe JABYX 0.M. IIOCJI€JOBATEIbHOCTEH.

12. JlokazaTh TeOpeMy O Pa3HOCTH ABYX 0.M. TIOCIIECOBATEIIHHOCTEH.

13. loxazaTths TeopeMy 00 OrpaHHUEHHOCTH JBYX 0.M. OCIEI0BATEIbHOCTEH.
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14
15

16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.

217.

28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

49.

50.
ol

JlokazaTh TeOpeMy O MPOU3BEJACHUH 0.M. Ha OrPAHUYCHHYIO ITOCICIOBATEILHOCTb.
Jlokazath Teopemy o nepexoje 0.M. B 0.0 OcIe10BaTeIbHOCTh M HA00OPOT.
OmnpeneneHre CXOISIICHCS TOCIeI0BATSILHOCTH (KOHSUHBIHN Mpese).

Jloka3aTh OCHOBHYIO TEOPEMY O CXOJISIIECHCS MTOCIIEIOBATEILHOCTH.

JlokazaTh TEOpEMy O CIMHCTBEHHOCTH Ipeiesia CXOIAIIEHCS MOCIeA0BATEIbHOCTH.
Jloka3aTb TeopeMy 00 OrpaHHYCHHOCTH CXOJISIICHCS MOCIEA0BATEIIbHOCTH.

I[OKEB&TB TEOpEMY 00 apI/I(l)MeTI/ILIeCKI/IX ﬂeﬁCTBHHX CO CXOOAIINMHUCS ITOCIIEA0OBATCIIBHOCTAMU.

JocTatouHble yCI0BUS OTCYTCTBHS MpeJieia MoCIe0BaTeIIbHOCTH.
OrnpezesieHne pacxosIiencs Mmocie10BaTeIbHOCTH.

,Z[OKaSaTb OTCYTCTBHC mnpeacia IIOCICI0BATCIBHOCTHU

(—1)”,{2”'(1)”}, sin %n ,4cos %n

Ornpezenienne BO3pacTaroIieii, yobIBaromei, CTporo MOHOTOHHOM TTOCJIEIOBATEILHOCTH.
Omnpenenenue HeBO3pacTaolle, HeyObIBaOIIEH, MOHOTOHHOM MOCJIEIOBATEILHOCTH.
Jlokazatb TeOpeMy O CXOJMMOCTH MOHOTOHHOM OIPaHUYEHHOM MOCJIEA0BATEIbHOCTH.

1

TeopeMa 0 CXOAMMOCTH IMOCJIICA0OBATCIBbHOCTHU 1+—

n

Jlokazatk TeOpeMy O Mpejierne IPOMEKYTOUHOM MOCIeI0BATEIIBHOCTH.
Omnpenenenre KOHEYHOTO M OECKOHEYHOTO MPEJIENIOB (PYHKIIUU B TOUKE.
JlocTaTtouHbIe YCIOBUS OTCYTCTBUS Mpeiena QyHKIIHH.

Haiitu npenen pynxiun f (X) =sinx, f (X) = cosX, mpu X —> 0,
Omnpenenenue 6.M. u 6.6. yHKIIMU B TOUKE.

Ornpenenenne 0.M. GyHKIHMN OJHOTO TOPSIKA.

OnpeneneHye SKBUBAIEHTHBIX 0.M. QYHKLHUH.

Onpenenenne 0.M. GyHKIMH 00JI€€ BHICOKOTO MOPSIIKA MATOCTH.
CgoiicTBa 3HaUKa o (

Omnpenenenue 6.0. GyHKIUI OJHOTO MOPSAIKA POCTA.

Omnpenenenue 6.0. pyHKIUMM OoJiee BBICOKOTO MOPSAKA pOCTa.

Jloka3atk nepByro TeOpeMy O CYLIECTBOBAaHMHM Mpezena pyHKIUN B TOUKE.
Teopema 06 apupmMeTnueckux AeUCTBUIX ¢ npeaeaMu QyHKIUH.
OnpezneneHre 0JHOCTOPOHHUX (TPaBOTO U JIEBOTO) MPeieoB (YHKIIUU B TOUKE.
Bropas Teopema o cymiectBoBaHUU Tpefena (GyHKIUU B TOUKE.

Jlokazate TeopeMy 00 apuMeTHUECKUX AEHCTBUSAX C HEMPEPHIBHBIMU (DYHKIIUSIMHU.
Jloka3aTh nepBbIi 3aMedaTeIbHbIN TPEe.

Jloka3aTs BTOpOM 3aMedaTeIbHbIN Ipeaes.

Tabnuiia S5KBUBAJICHTHBIX (PYHKITUH.

[TepBoe u BTOpOE OnpeesieH st HenpepbIBHOW (DYHKIIUU B TOUKE.

VccrnenoBaTh Ha HENpepHIBHOCTH (YHKIMIO Y =SiNnX,y =cosnx,y=x>,y=x*,y=e™ npu

xeR.

Uccnenosats Ha HenpepbiBHOCTE GyHkmuo Y = IN X mpu x>0

Onpeznenenre oJHOCTOPOHHEH (J1€BOI U IpaBOif) HENPEPHIBHOCTU (DYHKIIMU B TOUKE.
Teopema 0 HEMPEPHIBHOCTH (PYHKIIMU B TOUKE.

Knaccudukanus Touek pa3pbiBa QyHKIUH.

HccnenoBath Ha HEMPEPHIBHOCTh QYHKIUH:

1 1 1x 1 1 1
y=sin—,y=cos—,y=e"",y=———,y=arctg—,y =arcctg— s rouxe x=0.
X X 1+2 X X

Jlokazate TeOpeMy O HEIPEPBHIBHOCTHU CIOKHON (DYHKIIMU B TOUKE.
Omnpenenenne nmpousBoaHoM GyHkuu. Ee reoMmerprueckuii 1 GU3HMUECKUN CMBICI.



e VYpaBHeHHE KacaTeIbHOU U HOpMaNU K TpapuKy (QyHKIIHH.

52. Onpenenenne auddepeHunpyemMont GyHKINH.

53. Jlokazatb Teopemy o auddepeHnupyeMocT PyHKITUH.

54. Jlokasats TeOpeMy O HEmpepbIBHOCTH nu(pdhepeHupyeMoil pyHKIuH.
55. Onpenenenne nuddepernuana GyHKIuu.

56. Jlokaszats TeOpeMy O MPOU3BOAHON CyMMBI M Pa3HOCTH JABYX (PYHKIIUIL.
57. Jlokazatb TeOpeMy O MPOU3BOTHOMN MPOU3BEICHHS IBYX (PYHKIIUH.

58. Jlokasare T€OpeMy O MPOM3BOAHOMN YACTHOTO ABYX (DYHKITHI.

59. Ucxons U3 onpeaeneHus, HANTH MPOU3BOIHYIO (DYHKITMH

y=x%y=x>y=x"y=sin ax,y:sin(axz),y:cosax,y:cos(axz),y:eax,y:e—axziy 2"y _Innx

65.Tabnuira MpOM3BOIHBIX AIEMEHTAPHBIX QYHKIIAN.

66.J/lokazatb TeopeMy O MPOU3BOAHOMN CIIOKHON (PYHKITHH.

67.Jlokazatb TeopeMy O MPOU3BOAHON OOpPATHOM (PYHKIIUH.

68.Mcxonst U3 TeopemMbl O MPOU3BOAHON OOpaTHON (YHKUWH, HAWTH NMPOWU3BOAHYIO (YHKIHUU
y = arctgx, y = arcctgx, y = arcsin x, y = arccosx.

69.0npenenenue napaMeTpUUECcKy 3aJaHHONU (QYHKIUU.

70.11epBas nmpon3BoiHAs HApaMETPUUECKU 3aJaHHON (PYHKLINH.
71.0nH0CTOpOHHUE (JIeBas U IpaBasi) MPOU3BOHBIEC (DYHKIIUU B TOUKE.
72.TeopeMa 0 CyIlIeCTBOBAHUH MPOU3BOIHON (DYHKIIMH B TOUKE.

73.Haiitu npousBoHYyIO QYHKIMH Y = |X|, y= V%2, y= VYx* B TouKE X=0.

74.Jloka3aTh HHBAPUAHTHOCTb (hOPMBI IEPBOro auddepeHraa.

75.CBolicTBa nepBbIX JU(PepeHITHAIOB.

76.Tabmuna nepsbix AuddepeHnnanos.

77.0mpeenenne Bo3pacTaroIiei, yobIBaroIe, CTporo MOHOTOHHON (DYHKIIH B TOUKE.

78./loka3aTh TeOpeMy O AOCTATOUHBIX YCIOBHSIX MOHOTOHHOCTH TU(depeHIpyeMoil GyHKINN
B TOYKE.

79.0mpeneneHne ToueK JOKaIbHOTO MaKCUMyMa, MUHUMYMa, 3KCTpeMyMa (QyHKIIHH.

80.[Joxazare Teopemy @Pepma (0 HEOOXOAUMBIX YCIOBHSX JKCTpeMyMma auddepeHnupyemoit
GyHKIUN).

81.0mpenenenure cTaiimoHapHOU TOUKU AU dHepeHIupyeMon PyHKITUH.

82.Jlokxazats Teopemy Ponnst (0 Hylie MpOU3BOAHON).

83.Jlokazatek Teopemy Jlarpanxa (popMyiia KOHEUHBIX MPUPAIICHUT ).

84.Jlokazate Teopemy Komm (06061meHHast popMyiia KOHEUHBIX IPUPALICHUN).

85.I1paBuo Jlonurans.

86.@opmyna Telnopa.

87.HanucaTh nepBble Tpu HEHyJEBBHIX wieHa psajga Teinopa QyHkimu y = x*,y = x> B TOuKe
X, =1.

88.dopmyna MaknopeHa.

89.Hamucate  mepBble  TpU  HEHYyJNEBbIX  ujeHa  psaa  MakiopeHa  QyHKUuMH
y=(x-1)"y=(x-1f,y=(x-1)"

90./loka3zaTb TeOpeMy O HEOOXOIUMBIX YCIOBUAX SKCTpeMyMa (DYHKIUH.

91.0Onpenenenne KPpUTUUECKON TOUKU (PYHKITHH.

92.Jloka3aTb TEOpeMy O IOCTaTOYHBIX YCIOBHAX 3KCTpeMyMa (DyHKIUH.

93.0mnpenenenue BeIMYKII0M (BOrHyTON) AuddepeHupyemMoit pyHKIUU.

94.Teopema O JOCTaTOYHBIX YCIOBHSX BBINYKIOCTH (BOTHYTOCTH) Ju(depeHnupyemMoit
GyHKIHH.

95.0mpenenenue Touku nepernda quddepeHpyeMon GyHKIHH.

96.HeobxoaumbIe yCIOBHS TOUKH reperuda nuddepeHnupyeMoit GyHKIINH.

97.JlocTaTouHble yCIOBUS TOYKHU Nepernda auddepeHunpyemMont GyHKINN.



98.0mpenenenne HaKJIOHHOH (TIPaBoiA, JIEBOI ) U BEPTUKAIBHONW aCUMIITOT Tpaduka (HyHKIIHH.
99.Teopema 0 HaKJIOHHOW acUMIITOTE rpaduka QyHKIHH.

JlomoTHUTETHHBIE BOTIPOCHI

1. Besxkas mu quddepennupyemas GyHKIHS SIBIASETCS HEMPEPHIBHOM ?

2. Beskas v HenpepbiBHAS QyHKIUS sBIsieTCs: AU PepeHInpyeMoit?

3. Beskas . nuddepennmpyemas B Touke (QYHKIMS UMEET KacaTelbHYIO K TpaduKky B ATOH
TOUKe?

4. Besikast 11 cTaliiOHapHasi TOUKA SIBJISIETCS KPUTHUYECKON ?

5. Beskas nu kpuTHueckas Touka SBJISETCS CTAllMOHAPHOM ?

6. CymecTByeT Jiu KacaTenbHas K rpaduky auddepeHuupyemMoit GyHKIIMN B TOUKe Tiepernda’?

7. B mo00ii 11 KpUTHIECKOW TOYKE CYIIECTBYET KacareiabHas K TpaduKky?

8. B mro0oii 1 cTalimoHapHOW TOYKE CYIIECTBYET KacareabHas K TpaduKky?

KonTpoJsbHbie padoTsl
BekTOpHBIH ¥ TEH30PHBI aHAIN3
Bapuanr 1.
3aganue 1.
Brranciute 06bem nmupamuasl ABCD, BepmmHbl KOTOPOH HIMEIOT KOOPAHMHATHI
A(1,-1,0), B(2,3,1), C(-1,1,1), D(4,3,-5)
3ananue 2.

[IpocyMMHpOBaTh BBIPAKEHHUE C ~-CUMBOJIOM: Aikl%im 5mj5kn
3aganue 3.

3anucath 3aK0H IPeoOpPa30BaHMs U yKa3aTh panr Benmuunb: Aik Bk
3aganue 4.
Boruncnutse, ucnonb3yst Kakoi-mu60 U3 criocob0B — MpeicTaBIeHUE B IEKapTo- BOM cucTteme
KOOPJIMHAT, B TEH30PHO HITH BeKTOpHOH hopme: rot [T, [d, 7]]
3anaHue 5.
3amucath MaTpUIly TOBOPOTA Ha yrou 77/ 4 BOKpyT ocu X.
3ananue 6.
[Tponuddepenunponars:
9]
%, Z Cix;
L
3ananue 7.
Onpenenutb, 00pa3zyeT 1 BEKTOPHOE MPOCTPAHCTBO
a) MHOKECTBO YIOPSA0UEHHBIX Map AEHCTBUTENBHBIX YUCEN (X, V);
0) MHOKECTBO KOMILJIEKCHBIX YHCEN?
Ecnu oTBET MoI0KUTENbHBIN, TO OMPEAETUTh Pa3MEPHOCTh MIPOCTPAHCTBA, AaTh BO3MOXKHOE
oTpezieNieHUe CKAISIPHOTO MPOU3BECHHSI €T0 AJIEMEHTOB, MPEIJIOKUTh (OPTOHOPMUPOBAHHBIN )
6azuc.
Bapmuanr 2.
3ananue 1.
Beraucinte 06bem nupamuasl ABCD, BepiinHBI KOTOPOit IMEIOT KOOPAWHATEI

A(2,0,3), B(1,1,1), C(4,6,6), D(-1,2,3)
3amanue 2.

T[IpocyMMHpPOBATh BBIpaXKeHHeE ¢ -CMBOIOM: Ajk/ Blm§li§kn§mp
3amanue 3.
3amucarhb 3aKOH IPeoOpa3oBaHus U yKa3aTb PAHT BEIMUUHBL: Aj B

3amanue 4.



Brrauciuts, HCIOIB3ys Kakoi-1r00 13 crioco00B — MpeICTaBIeHNE B IEKAPTO- BOM CHCTEME
KOODPJIMHAT, B TEH30PHOM MM BEKTOpHOMU (opme: rot[d, 7]

3ananue 5.

3anucaTh MaTPHILy MOBOPOTA HA yroia 77/ 2 BOKpYT ocu X.

3ananue 6.
[Tponuddepeniupopars:
0
axk Z .

l
3aganue 7.

Onpenenutb, 00pa3yeT 1 BEKTOPHOE MPOCTPAHCTBO

a) MHOKE€CTBO KOMILUIEKCHBIX MaTpHI[ 2 X 2;

0) MHO)KECTBO HEIPEPHIBHBIX HA MPOMEXYTKe X € [0, 1] pyHKIIMIA;

Ecnu oTBeT 1osioKUTETbHBIN, TO ONPEACTUTH Pa3MEPHOCTDh IIPOCTPAHCTBA, AaTh BOZMOXKHOE
OIpe/IeNIEHUE CKAJISIPHOTO MPOU3BECHUSI €T0 AIEMEHTOB, MPEIJIOKUTh (OPTOHOPMHUPOBAHHbIH )
Oasuc.

Bapuanr 3.

3aganue 1.

Brranciute 06bem nmupamuasl ABCD, BepmmHbl KOTOPOH HIMEIOT KOOPAHMHATHI

A(-3,1,1), B(0,-4,-1), C(5,1,3), D(4,6,-2)

3ananue 2.
[IpocyMMHpOBaTh BBIPAKEHHUE C -CUMBOJIOM: 5/I5ki5lj5kj
3aganue 3.
3anucath 3aKOH peoOpa3oBaHMsl U yKa3aTh PAHT BEIUYUHBIL: Sik Bnl
3ananue 4.
Bbruuciuth, ncnosp3ys Kakol-1u60 U3 crnocob60B — NpeCTaBICHUE B IeKapTo- BOI cucteme

o . [a@r]
KOOpJIMHAT, B TEH30PHOM UM BEKTOPHOU (popme: rot —5
3anaHue 5.
[TpoBepuTH CBOMCTBO OPTOTOHAILHOCTH MATPHUIIBI TOBOPOTA HA YTOd 77/ 3 BOKPYT OCH Z.
3ananue 6.
[Tponuddepenunponars:

0
3z 2, CilXiXik
F Tk

3ananue 7.

Jokasath, 4TO ONpEAEIUTENh MATPHUIILI IOBOPOTA PAaBEH EAUHUIIE.

Bapmuanr 4.

3ananue 1.

Beraucinte 06bem nupamuasl ABCD, BepinHBI KOTOPOit IMEIOT KOOPAWHATEI
A(2,1,-4), B(-3,-5,6), C(0,-3,-1), D(-5,2,-8)

3amanue 2.

IIpocyMMHPOBaTh BEIPAKEHUE C ~CUMBOJIOM: Cikm%%iOml

3ananue 3.

3anucath 3aK0H IPeoOpPa3OBaHMs U yKa3aTh panr BemmuuHer: Akl BiCm

3aganue 4.

BoruncnuTs, UCnonb3ys Kakol-11u00 U3 crocoboB — MpecTaBIeHUEe B IeKapTo- BOM cucTteme
KOOP/MHAT, B TCH30PHOM! MIJIM BEKTOPHOM (opme: 7ot [7: [B, ?]]

3amanue 5.
[TocTpouTh MaTpU4HOE MPEACTABICHUE TPYIIIIHI IEPECTAaHOBOK Tpex uucen (1,2,3).
3aganue 6.



[TponuddepeniupoBars:
d :
6_xl- Z A; sin xy,
Lk

3amaunue 7.
[TokazaTh, 4TO € AMHCTBEHHBIM «U30TPOIHBIMY» BEKTOPOM (KOMIIOHEHTHI KOTOPOT'O OJMHAKOBBI
BO BCEX CHCTEMaxX KOOPAMHAT) SIBIISICTCS HYJIEBOW BEKTOP.

Bapuamnr S.

3ananue 1.

Brraucnuts 00bem nmupamuibl ABCD, BepiinHbI KOTOPOH UMEIOT KOOPIUHATHI
A(1,1,4), B(2,1,2), C(1,-1,2), D(6,-3,8)

3amaunue 2.

[IpocyMMHpOBaTH BBIPAXKEHUE C ~-CUMBOJIOM: Tijk Aim9%i%m?, jp

3ananue 3.

3anmcath 3aK0H IPeoGpPa30BaHus U yKa3aTh paHr BemmauHsbr: | iimBmCi

3ananue 4.

Beruucinutsh, ncnosp3ys Kakon-1u60 U3 crnocob0B — NpeCTaBICHUE B IeKapTo- BOI cucteme
KOOpJWHAT, B TEH30PHOH Wi BEeKTOpHOU opme: grad r

3ananue S.

[TocTpouts Tabauiy yMHOXKeHUs Ipyniibl Cy.

3aganue 6.
a z A ! 2
— ;sin x
axi - t k
i,k

[TponuddepeniupoBars:
3ananue 7. [lapannenenure mocTpoeH Ha TPEX HEKOMIUIAHAPHBIX BEKTOopax ar,br,cr.
Haiiti noaau ero [uaroHaIbLHBIX CEUEHUH U O0BEM.

Bapuanr 6.

3ananue 1.

Beranciuts 06beM nupamusl ABCD, BepmHbI KOTOPOH HMEIOT KOOPHHATHI
A(0,-1,2), B(3,2,1), C(-1,2,1), D(3,3,-5)

3agadue 2.

IIpocymMmMHpOBaTh BEIPAKEHUE C ~CUMBOJIOM: Tijkm5iI5 jI5kj
3ananue 3.
3anucaTh 3aK0H IPeoOpa3oBaHMs U yKa3aTh paHr Bemmaunbl: | jjk Aik Bjl
3amanue 4.
Boruncnute, UCMoNb3yst KaKOW-ITMO0 M3 CIIOCOO0B — MPEACTABICHHUE B IEKAPTO- BOU cHCTEME
KOOPJMHAT, B TEH30PHOM MM BeKTOpHOM dopme: div ¢ (r)7
3ananue 5.
3amucath MaTpUIly TOBOPOTA Ha yrou 77/ 3 BOKpYyT och X.
3ananue 6.
[Tponuddepenunponars:
g Z Cix

axl l [Add
3amanue 7.
Onpenenutb, 00pa3yeT 1 BEKTOPHOE MTPOCTPAHCTBO
a) MHOKECTBO yTOPSIOYCHHBIX Tap IEHCTBUTEIBHBIX Yncen (X, Y);
0) MHO)KECTBO KOMILJICKCHBIX YHCEIT?



Ecii 0TBET MOJIOKHUTEIBHBIN, TO OMPEACIUTH Pa3MEPHOCTD MTPOCTPAHCTBA, AaTh BO3MOXKHOE
OTpeieNIeHUE CKAISIPHOTO MPOU3BEICHHSI €T0 AJIEMEHTOB, MPEJIOKUTH (OPTOHOPMHUPOBAHHBIN )
Oasuc.

Bapuanr 7.

3ananue 1.

Berauciuts 00bem nupamuibl ABCD, BepiirHbI KOTOPOH UMEIOT KOOPIUHATHI
A(1,0,2), B(1,-1,1), C(2,6,6), D(-1,5,3)

3amanue 2.

[TIpocyMMHpOBaTH BBIPAKEHUE C ~CUMBOJIOM: Cijk5 jm5mlé7i
3amanue 3.

3amucaTh 3aKOH IPeoOPa3oBaHKs U yKa3aTh paHr Beamuunbl: | mn Dkl

3aganue 4.

BBIUHCINTE, HCIIOIB3YS KaKOH-T100 U3 CI10co00B — MPEICTaBICHHE B IEKApTO- BOM CHCTEME
KOOPJMHAT, B TEH30PHOU MIJIM BEKTOpHOU (opme: rotp (r)7

3amanue 5. Haiiti pynkuuio @ (1), yaoBieTBopsomnyto ypasueauto div ¢(r)r =0 .

3agaHue 6.
[Mpomuddepenunpoats:
0 2
axk 2 Z XiXi

L
3ananue 7. Haiitu 3Hauenus ko3duiprientoB Jlams ams cheprueckoil cucTeMbl KOOpIUHAT

Bapuanr 8.

3ananue 1.

Beruucinuth 06bem nupamuasl ABCD, BepiinHbl KOTOPOi UMEIOT KOOPAWHATEI

A(-3,2,1), B(0,-3,-1), C(2,1,3), D(5,6,-2)

3ananue 2.

T[IpOoCyMMHPOBATE BEIPAXKEHHE C -CUMBOJIOM: Aik BmiCintditokIOmp9ip

3agadue 3.

3anucath 3aK0H IpeoOpa3oBaHus U yka3ath panr Bemmunaer: CImnpPimp

3aganue 4.

Bbruucnuth, ncnosp3ys Kakoh-1u60 U3 crnocob0oB — NpeCTaBICHNE B IeKapTo- BOI cucteme
(V3 v 1 - - -

KOOP/IMHAT, B TEH30PHOI UM BEKTOpHOMH (hopme: rot- (a X7),a = const

3amganue 5.
[TpoBepuTH CBOKWCTBO OPTOrOHATHHOCTH MATPUIILI TOBOPOTA HA YToll 77/ 4 BOKPYT OcU Z.

3aganue 6.
d
az CirexiXix
LTk

[TponuddepenumpoBats:
3ananue 7. [loka3aTh, YTO OCIEA0BATENBHO IPOieIaHHbIE TPE0Opa30BaHus IBYMEPHOTO
MIOBOPOTA C YIJIAMH (91 U (9 SKBUBAJICHTHBI OJTHOMY ITOBOPOTY C YIIIOM (@1 + ¢3).

Bapuanr 9.

3amanue 1.

Boruncnute 06bem nupamuisl ABCD, BepiinHbl KOTOPO KIMEIOT KOOPMHATHI
A(2,1,-2), B(-2,-5,6), C(0,-6,-1), D(-5,3,-8)

3ananue 2.

[TpocyMMHpOBaTh BBIPAKEHHUE C -CHMBOJIOM: 5ijSjkOkIOIm Omi
3amanue 3.



3anucaTh 3aKOH TPeoOpa30BaHus U YKa3aTh PAHT BEJTUYHHBI: Cijkd jmSkm
3ananue 4.
BbraucinTh, HCNOB3yst KAKOH-THO0 U3 CIIOCOOOB — NPECTABICHUE B IEKAPTO- BOI CUCTEME

KOOPJIMHAT, B TEH30PHOM HJIM BEKTOpHOH opme: div [7,’ [b, ?]]

3amanue 5.
[TocTpouTh MaTpUUHOE MPEICTABICHUE IPYIIIBI IEPECTAHOBOK TpeX uucen (2,3,4).

3amanue 6.
62
32 Z A; sin x;
LTk

[Tpomuddepenunponats:
3ananue 7. HailTu moToK pagnyc-BeKTOpa Yepe3 3aMKHYTYI0 TOBEPXHOCTh LIWJIMH/IpPA panyca
a ¥ BBICOTOH h.

BapuanT 10.

3ananue 1.

Boeraucnuts 00beM nupamuibl ABCD, BepiinHbI KOTOPOH HMEIOT KOOPIUHATHI
A(1,2,6), B(3,1,3), C(1,-3,2), D(6,-3,8)

3aganue 2.

[IpocyMMHpPOBATh BBIPAXKEHHE ¢ -CHMBOIIOM: Aik Bmidimki

3aganue 3.

3amucarh 3aKOH IPe0Opa3OBaHKs M YKA3aTh PAHT BEIMUMHEI: ! jjk Aik Bj|
3ananue 4.
Berauciaute, UCTONB3YsI KAKOKH-THO0 U3 CIIOCOOOB — IPEICTABIICHUE B IEKAPTO- BOM CUCTEME

. . 1
KOOpJMHAT, B TCH30PHOM MU BEKTOpHOU (opme: grad -

3anaHue 5.

ITocTponTh MaTpu4yHOE NMpEACTABICHUE TPYNIBI Cy.
3ananue 6.

[Tponuddepenunponars:

4 2
(')_xi z A; cos xy,
Lk
3ananue 7.

Haiiti moToK paguyc-BeKTopa uyepe3 3aMKHYTYIO TOBEPXHOCTh KOHYCA C PaInyCOM OCHOBaHUS
a ¥ BBICOTOH h.

Bonpocsl
"BeKTOPHBI U TEH30PHBbIA aHAIU3"

1. Onpenenenue ckansipa u Bekropa. [Ipumeps.

2. CnoxxeHue, BBIYUTaHUE BEKTOPOB, 3aJaHHBIX reoMeTpruuecku. [Ipumepsl.

3. YMHOXeHHue BEeKTOpa Ha cKajsip. KommHeapHOCTh M KOMIUIAaHAPHOCTH BEKTOPOB. PaBeHCTBO
BEeKTOPOB. Tpu poja BEKTOPOB (CIIMHATBHBIN, AKCHAIIbHBIH, TONAPHBINA). EAMHIYHBIE BEKTOPBHI.
IIpumepsl.

4 TIpoTUBOIONIOXKHBIN BEKTOp. JUCTprOyTUBHBINA M KOMMYTaTUBHBIE 3aKOHBI YMHOKEHUS
BEKTOPOB Ha CKaJIsIp.

5 BeKTOpa Mo TpeM HEeKOMILUIaHAPHBIM BeKTOpaM. [IpumMepsi.

6. [Ipoeknus BekTopa Ha ock. Koopaunatel Bektopa. [IpaBast u neBast cucTeMbl KOOPIUHAT.

. AHanuTHYECKOE BBIPAKCHUC PABCHCTBA, CJIOKCHUSA U BBIYUTAHHA BCKTOPOB.

8. PaBHOIEHiCTBYIOIIAsT HECKOJIBKUX CHJT ( B CTATUKE): TEOMETPUUYECKH U B TIPOCKITHSX.



9. Haiitu koOpAMHATHI TOUKH TIEPECEUEHUS MEIMaH TPeyroibHUKa ¢ BepmuHamu A,B,C.

10. CkanspHoe mpou3BeeHNE 2-X BEKTOPOB 3aJaHHBIX TeOMeTpHuecKu. KOMMYyTaTHBHOCTD,
JUCTPUOYTUBHOCTD U ACCOLIUATUBHOCTb.

11. CxansipHoe npousBeeHUE 2-X BEKTOPOB 3aJaHHBIX KOOPAUHATaMU . Y CIIOBUS
WHBAapUAHTHOCTH, EPIEHIUKYIAPHOCTH. [IprumMepsl.

12. IlpeoOpa3oBanue KOOPAMHAT OT OJHOM CUCTEMBI K Ipyroil. Tabnuma nepexona.

13. BekropHOe pou3BeIeHUE IBYX BEKTOPOB, 33JaHHBIX T€OMETPUYECKU. 3allUCh, CBOWCTBA.
ITpumep.

14. BexropHOe pou3BeIeHNE BEKTOPOB 3a/laHHbIX KoopAuHaTamu . CoiicTBa. [lpumep.
15. CmemanHoe npou3BeeHNe 3-X BEKTOPOB 3aaHHbIX reoMeTpuuecku. Ilpumep.

16. CmemanHoe pou3BeieHne B koopanHarax. [Ipumep.

17. JIBoiiHOe BEeKTOpHOE MPOU3BEICHNE: onpeaeienue, popmyna Jlarpamka.

18. ToxnectBo JIu-Axoou.

19. BekTop-(QyHKIHs: TeOMETPUYECKH; B KoopauHaTax. ['onorpad, yeprex. [Ipumep.
20. IIpenen 1 HEMPEPHIBHOCTH BEKTOP -(DYHKIMH CKAIAPHOTO aprymenTa. [Ipumep.
21. IlpousBosHas 1o HarpasieHuto. [ panueHr.

22. aTerpan BeKTOp -(PyHKINU CKAJIIPHOTO apryMEHTa.

23. CxanspHoe noJje. JInauu ypoBHS.

24. BekTopHoe 1oJie: onpeieeHne, TCOMETPUIECKH U B KOOPAMHATAX.

25. YTo Takoe TeH30p, W I/Ie UCIOb3yeTcs. TeH30p HyJIeBOro paHra.

26 Yto Takoe TeH3op. TeH3op mepBoro paHra.

27. UYro Takoe TeH30p. TeH30p BTOPOro paHra.

28. [Ipsimoe 1 oOpaTHOE TpeoOpa3oBaHue IBYX 0a3UCOB ¢ OOIINM HAYAIOM.

29. KoHTpaBapuaHTHBIE U KOBapHaHTHBIE BEKTOPHI. COKpalieHHbIe 0003HaYeHNsT DIHIITEHHA.

7.1. Y4eOnas qureparypa:

a) OCHOBHas JINTEpaTypa:

1. AxuBuc M.A., TenzopHoe ucuucienue [ nekTpoHHbIN pecypc]: Yueb. mocob. / Akusuc M.
A., T'onpa6epr B. B. - 3-e uzn., nepepad - M. : DUSMATIIUT, 2011. - 304 c. - ISBN 5-9221-
0424-1 - Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN5922104241.html

2. Kpacno M.JI. BektopHbIiii aHamu3: 3aa4u U IPUMEPHI C TIOJPOOHBIMU PEIICHUSMU: KHUTA
ObLa jomyiieHa M-BoM BBICIIETO U CpeaHero cneruaibHoro oopazoBanust CCCP B kauecTBe
yueb. moco0. 1 By30B . - u3Jl. 2-¢ ; ucnp. - M.: Enutopuan YPCC, 2002. - 144 c. - (Bes
BBICIIIAast MaTeMaTHKa B 3a7a4dax ). - ISBN 5-354-00014-9 : 107-50. (14 »k3)

0) IOMOJTHUTEIIbHAS JTUTEpaTypa:

1. Kupees 1.B., Tenzopuslii ananu3 u quddepeHnmanbHas reoMeTprst [ DIeKTpOHHBINA pecypc]:
yue0. mocodue / U.B. Kupees, JI.B. Knay0, /1.B. Jleuyk, .H. Hyxxun - Kpacuosipck : COVY,
2017.- 102 c. - ISBN 978-5-7638-3622-6 - Pexxum noctymna:
http://www.studentlibrary.ru/book/ISBN9785763836226.html

7.2. UuTepHET-pecypChl

HasBanue pecypca CcpuiKa/mocTy
DOnekTpoHHas OUONMMOTeKa OHJIAKH «Enunoe | http://window.edu.ru
OKHO K
O06pa3oBaTeIbHBIM pecypcamy»
«O06pa3zoBatenbHbIi pecypc Poccumy http://school-collection.edu.ru
denepanbHbIi 00pa30BaTENbHbIN TOPTA: http://www.edu.ru—
YUpEXKIEHUS], IporpamMmbl, cTanaaptsl, BY3el,



http://www.studentlibrary.ru/book/ISBN5922104241.html
http://www.studentlibrary.ru/book/ISBN9785763836226.html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

tectel EI'D, THUA
OenepanbHBIAIEHTP HH()OPMAITMOHHO- http://fcior.edu.ru-
obpasoBarenbHbIX pecypcoB (PIIMOP)
ObC "KOHCYJIbTAHT CTYJJEHTA". http://polpred.com/news
DJeKTpoHHas: OMOJIMOTEKa TEXHIUUECKOTO By3a
NznatenbeTBo «JlaHby. DIEKTpOHHO-OMOIMOTEYHAS http://www.studentlibrary.ru-
cucreMa
N3natenbeTBo «JlaHby. DIEKTPOHHO-OMOIMOTEYHAS http://e.lanbook.com-
cucreMa
E>xenenenbHuKk Hayku u oOpasoBanus HOra Poccun http://old.rsue.ru/Academy/Archives/
«AxkaneMus» 1
ndex.htm
Hayunas anekrponnas Oudanoreka«e-Libraryy http://elibrary.ru/defaultx.asp-
OnekrporHO-0ubMoTeuHas cucrema IPR books http://www.iprbookshop.ru-
DNEKTPOHHO-CIIPABOYHAsI CUCTEMA JJOKYMEHTOB B http://www.informio.ru
chepe obpazoBanus «MTHGOpMHOY
Wudopmannonno-npasosas cucrema «Koncynprant- | CereBast BepCHs, JOCTYITHA CO BCEX
TUTIOC) KOMITHIOTEPOB B KOPIIOPATUBHOM
cetu
HNurl'y
WudopmannoHHo-1paBoBas cucrema «I apant» CereBas Bepcus, IOCTYITHA CO BCEX
KOMITHIOTEPOB B KOPIIOPATHBHOM
cetu
HNurl'y

7.3. IlporpammHoe obecnieyeHune

Jl1st mpoBeieHust JIEKIIMOHHBIX U JIA0OPAaTOPHBIX 3aHATHI pEKOMEHIYETCS HCIIOIb30BAaTh
nporpammHoe obecrniedenue: onepamnronnas cucrema OC Windows 7 u Beiiie, naket Microsoft
Office 2010 u BbIIIe, 0OCITYKHBAIOIINE TPOTPAMMEI M CPEIbI pa3pabOTKU MPOrPaMM O BEIOOPY
IIPENOo1aBaTelIeH.


http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

