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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

Ienbro 0CBOEHMSI JUCIUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHLIUH:

OIIK-1 CriocobeH mpeacTaBUTh aJ€KBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUI HAyYHYIO
KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJOXEHUH, 3aKOHOB U METO/I0B €CTECTBEHHBIX
HayK U MaTeMaTHUKU;

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYITHOCTH MPO0OJIEM, BO3HUKAIOIIHNX B
XoJle TpOoPECCHOHATBHON  JEATEIBHOCTH, M HPUMEHSTh COOTBETCTBYIOUIMH  (U3UKO-
MaTeMaTHUYeCKUH anmnapar Jjs UX GopMaau3aluy, aHaluu3a U IPUHATHS PELICHHUS.

Pe3ynbraramMu 0cBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

HOIIK 1.1 ITpumeHsieT OCHOBHBIE MOJIOXKEHHUS, 3aKOHbI, METOIbl €CTECTBEHHOHAYYHBIX U
MaTeMaTHYeCKUX JUCLHUIUINH,;

NOIIK 1.2 Vicionb3yeT ecTeCTBEHHO-HAayYHbIE 3HAHUS JUIsl aJIEKBaTHOI'O, KAYECTBEHHOIO
00BsICHEHUS Ha0JII0JaeMOI KapTUHBI MUpa,;

HNOIIK 1.3 JlemMOHCTpUpYeT NPAKTUYECKHE HABBIKM IOJTYYEHUSI KOJIUYECTBEHHBIX
XapaKTepUCTHK HA0JII0JaeMbIX 00BEKTOB IPUPOBI;

HOIIK 2.1 Mmeer mnpencraBieHHe OO0 HCTOPHYECKOM M COBPEMEHHOM COCTOSIHUH
o0acti npodecCuoHAIBHON JesITeNbHOCTH;

NOIIK 2.2 Bpiaensier Hay4dHYIO CYILHOCTb U MPOOJEMHBIE MECTa B PELIAEMBIX 3aJadyax
npodecCuOoHaIbHOMN 1S TETbHOCTH,

HNOIIK 2.3 Brpameer mnpuemMamMu H METOJaMH DPEIICHHS TMPOOJIEMHBIX —3ajad
npodecCHOHATIBLHOM 1eATebHOCTH.

2. 3a1a4u 0CBOEHUS! TUCIUILIMHBI

— M3yunTh KaHOHUYECKHE NIPEJICTABICHNS Pa3IMYHbIX JUHUNA U IIOBEPXHOCTEM.

— HayuuThcst ncciienoBats GOpMBI IMHHIA U TIOBEPXHOCTEH.

— HayunTtbcst pemars 3a1a4u, UCIOJIb3Ys IIOJy4YE€HHbIE TEOPETUUYECKHUE 3HAHUS.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOCHTCA K brioky 1 «/lucuuminza (MoTysin)».

JlucumniuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON IPOrpaMMBl.

4. Cemectp(bl) ocBoeHHs M opMa(bl) IPOMEKYTOUYHOMH ATTECTALMM 10 JMCHUIINHE

IIepBe1it cemecTp, 3K3aMEH

5. Bxoanble Tpe0oBaHMS 1JIs1 OCBOCHUS M CUHMIIMHBI

Jljis ycTIenHOro OCBOCHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpPMHUPOBAHHBIE B
X0/l OCBOEHHS 00pa30BaTeIbHBIX IPOrpaMM IPEIIECTBYIOIIETO YPOBHS 00pa30BaHuUs.

[TocTpexkBU3UTHl TUCHUILIMHBL: JUHEHast anreOpa, BEKTOPHBIM M TEH30pHBIM aHalIu3,
OCHOBBI OIITUKH.

6. SI3bIK peau3anun

Pycckuit

7. O0beM TNCUMILIHHBI

OO61mas TpyA10eMKOCTh TUCIUIUTHHEI cOCTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-JIeKn: 34 4.
-IpaKTU4YeCcKue 3aHsaTus: 32 u.

O6beM caMOoCTOATENbHOM pabOThI CTY/IEHTA OIpeieieH YUeOHbIM MJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE MO0 TeMaM

Tema 1. Bextopsl
Hampasnenue Ha mpsMOHM, Ha IUIOCKOCTH, B INPOCTpaHCTBe. HampaBieHHBIM OTPE3OK,
BekTOp. Onepaunu Haj BeKTopamu. JInHEeHas 3aBUCMMOCTD BEKTOPOB.

Tewma 2. ba3uc. Koopnunaatel BekTopa B JaHHOM 0azuce
Ad¢dunnas cuctema KOOpAMHAT HA IUIOCKOCTH U B mpoctpancTtBe. OCHOBHBIC 3a/1aUH.
[IpssMoyrosibHas AeKapTOBa CHCTEMa KOOPAMHAT Ha TUIOCKOCTH U B MPOCTPAHCTBE.

Tema 3. CkansipHoe, BEKTOPHOE U CMEIIaHHOE NMPOU3BEACHUE BEKTOPOB.

CkanisipHOE IPOM3BEECHUE BEKTOPOB: OINPEAEICHUE, CBOMCTBA, BBIPAXKEHHUE CKAJSIPHOTO
NpOU3BENCHUs B JEKapTOBbIX KoopauHatax. OpueHTanusi BEKTOPHOTO IPOCTPAHCTBA.
BekTopHOE mpou3BeeHUE BEKTOPOB: OINPEAEIECHUE, CBOICTBA, BBIPAKEHHE 4YEPE3 JIEKAPTOBBI
KoopauHathl. CMelIaHHOE MPOU3BEIEHHWE BEKTOPOB: OIpPENEICHHE, FeOMETPUUECKUNH CMBICT,
BBIpaXEHHE YEpe3 KOOPANHATHI, CBOMCTBA.

Tewma 4. [IpeoOpa3oBaHue CUCTEMBI KOOPIUHAT

3amena Oasuca. [IpeoOpazoBanue apPuHHON CHCTEMBI KOOPAWHAT HA IJIOCKOCTH WU B
npoctparctBe. [IpeoOpa3oBaHue MPSIMOYTOJIBHON JEKApTOBOM CHCTEMbI KOOpJIMHAT Ha
IUTOCKOCTH ¥ B TIPOCTPAHCTBE.

Tema 5. [TonsiTue 06 ypaBHEHUSIX JTHHUNA U TOBEPXHOCTEH
[TonsiTue ypaBHEHUS JIMHUU, TOBEPXHOCTH, AHAIUTHYECKOTO YCIOBHUSA, OMPEACIISIOIIETO
¢burypy. [lapamerpuueckue ypaBHEHUS JIUHUM.

Tema 6. [IpsiMmble TUHUU U TIJIOCKOCTH

Jluanm mepBoro mopsiaka. HesaBucuMOCTb mopsiika OT BbIOOpa apUHHON CHCTEMBI
KOOpAuHAT. Pa3nuuHble ypaBHEHHs NPSAMOM JIMHUM HA IUIOCKOCTH. OTKIOHEHHE TOYKU OT
npsimoii. OCHOBHBIE 3aJaud, CBsI3aHHbIE C MPSAMOM JMHMEW Ha IUIOCKOCTH. Paznuunble
yYpaBHEHMsI IJIOCKOCTH B IpocTpaHcTBe. OOmiee ypaBHeHUE IUIOCKOCTH. OCHOBHBIE 3a/1ayH,
CBSI3aHHBIE C IUIOCKOCTBhIO. Pa3nnuHble ypaBHEHHS NpPsSMOM B MPOCTpaHCTBE. BzaumMmHoe
PacIoJIOKEHUE IBYX U TPEX IUIOCKOCTEH, IPSAMOM U IJIOCKOCTH, ABYX MPAMBIX B IIPOCTPAHCTBE.
OcHoBHBbIE 33/]a4H, CBSI3aHHBIE C MIPSIMON U TUIOCKOCTHIO.

Tewma 7. JIunum BTOpOro nopsaka

OnpeneneHre TUHUM BTOPOrO MOPSAKA HA IUIOCKOCTH. JJUIMIIC: ONPEACIICHUE, BBIBOJ
KaHOHMYECKOI'0 YypaBHEHHs, cBoiicTBa. ['mmepbOona: ompeneneHue, BbIBOJ KaHOHHYECKOIO
ypaBHeHHUsI, cBoiicTBa. [lapabona: ompeneneHue, BbIBOJI KAHOHMUECKOTO YPaBHEHUS, CBOWCTBA.
OKCIEHTPUCHUTET DJUIMIICA U TUNEepOoibl. [IupekTopraibHble CBOMCTBA 3JUIMICA M THIEPOOJIBL.
[TpuBenenue ob1ero ypaBHeHUsI KPUBOM BTOPOTO MOPSAIKA K KAHOHUYECKOMY BUJLY.

Tewma 8. [loBepxHOCTH BTOpPOrO NOpsiaKa

[TonsTre moBepxHOCcTH BTOpOro nopsaka. [{unmuaaprueckre nosepxHoctu. Konnueckue
MIOBEPXHOCTH, KOHMYEeCKHe ceueHus. [loBepXHOCTM BpalleHHsA. DJUIMIICOM: OIPEIEIICHUE,
cBoiictBa. OMHONOJIOCTHBI W JBYNOJOCTHBIM runep6onounsl. Konyc BTOporo mnopsaka.
DAMUNTUYECKUH U THIIEPOOIMUYECKUI TapaboIon/Ibl.

9. Tekyummii KOHTPOJIb MO TUCHUTLIAHE

Tekylmuii KOHTPOJb IO JUCLMUIUIMHE IPOBOAUTCS NYTEM KOHTPOJISI IOCEHIAEMOCTH,
MIPOBEICHUS KOHTPOJBHBIX paboT, TECTOB IO JEKIIMOHHOMY MaTepHaly u GuKcupyercst B popme
KOHTPOJIbHOM TOYKH HE MEHEE OJHOTO pa3a B CEMECTP.



IIpuMepsI TeCTOBLIX 3aJaHUI
Bexmopnas ancebpa

1.

YKakuTe JIMHEHHBIE Ollepallii HaJl BEKTOpaMu

® CJOYKEHUE BEKTOPOB

® YMHOXEHHE BEKTOpa Ha BEIIECTBEHHOE YHCIIO

® YMHOXEHHUE BEKTOpa Ha BEKTOP

BriOepute cBoiicTBa onepanuu cI0KeHusl BEKTopoB a u b

e atb=b+a

e (atb)+c=a+(b+c)

e Ul JI00Or0 BEKTOpa @ CYHIECTBYET HyeBoi BekTop 0, yto a+0=a

e Ul JIEI0OOOr0 BEKTOpa @ CYHIECTBYET NPOTUBOMOIOKHBINA BEKTOp &', uTto a+a'=0

e X(atb)=Xa+Xb

VYkaxute CBOMCTBA Ollepallii YMHOXKEHHUS BEKTOPA Ha BEIIECTBEHHOE YUCIIO0

e X+a=X-a

(X+Y)a=XatYa

o X(Ya)=(XY)a

X(at+b)=Xa+Xb

Yro Ha3BIBACTCS CKAJSIPHBIM [TPOM3BEICHIEM BEKTOPOB a U b

®  YKCJI0, PABHOE IPOM3BE/ICHUIO BEKTOPOB & M D Ha KOCHHYC yriia MeX/1y HUMH

® YHCIIO, pAaBHOC IMPOM3BEICHUIO JJIMH BEKTOPOB & M D Ha KOCHHYC yriia Mexmy
HUMU

®  YICJIO0, paBHOE MPOM3BEICHUIO JJIMH BEKTOPOB @ M D HA CHHYC yIiia MEKIY HUMHU

HeoOxomuMbIM ¥ JTOCTaTOYHBIM YCJIIOBUEM OPTOTOHATBHOCTH JIBYX BEKTOPOB

SIBJICTCS

® DPaBEHCTBO HYJIO UX CKAJISIPHOTO MPOU3BEACHUS

® UX KOJUIMHEAPHOCTh

® PaBEHCTBO HYJIIO UX BEKTOPHOTO MPOU3BEACHUS

B kakom ciydae yros Mexay BeKTopamu a u b Tymoi

® CKasIPHOE MPOU3BE/ICHUE BEKTOPOB MOJIOKUTEIBHO

® CKaJsIPHOE MPOU3BEICHUE BEKTOPOB PABHO HYJIIO

® BEKTOPHOE NMPOU3BEICHNE BEKTOPOB PABHO HYJIIO

® CKaJIspPHOE MPOU3BEJICHHE BEKTOPOB OTPHUIIATEIHHO

VYcTaHOBUTE COOTBETCTBHE MEXKIY alreOpandecKMMU CBOMCTBAMU CKaJIIPHOTO

MIPOU3BEICHUS U UX HA3BAHUSIMU

e (atb,c)=(a,c)+(b,c) (BBIBEPUTE kOMMYTaTMBHOCTb, aCCOI[MATHBHOCTH,

JIUCTPUOYTUBHOCTD)

e (Xa, b)=X(a, b) (BBIBEPUTE KOMMYTaTHBHOCTb, ACCOIIMATUBHOCTD,
TUCTPUOYTUBHOCTB)

e (a, b)=(b, a) (BBIBEPUTE KOMMYTAaTHBHOCT, aCCOIMAaTUBHOCTb,
TUCTPUOYTUBHOCTB)

Yro Ha3bIBACTCS BEKTOPHBIM MTPOM3BEIICHUEM BEKTOpa & Ha BeKTop b

® BEKTOPC, OPTOrOHAJBHBIA  BekTOpamM au b, HampaBieHHBI  Tak,  4TO
Tpoiika abC mpaBas, ¥ WMCIOUIMH JUIMHY, PaBHYIO TIPOWU3BEACHUIO JUIMH
BEKTOPOB @ ¥ b Ha CHHYC yriia MKy HUMHU

e uncno C, paBHOE MPOM3BEACHUIO JUIMH BEKTOpOB 8 W b Ha cuHyc yrma mexmy
HUMH

® BEKTOp C, UMEIONIMH JUIMHY, PaBHYIO MPOU3BEJCHUIO UIMH BEKTOPOB a u b Ha
KOCHHYC yTJia MEX1y HUMU

Ecnu BexTOpHI @ M b KOJITMHEAPHBI, TO

® UX BEKTOpHOE Impou3BeeHue ects 0




10.

11.

12.

13.

14.

15.

16.

® BEKTOPHOE Mpou3BeneHne OTaugHO OT 0

® X CKaJSIpHOE MMPOU3BEACHUE PABHO HYJIIO

Yemy paBeH MOJIYJIb BEKTOPHOTO MPOU3BEICHHUS BEKTOPOB a U b

® CKaJIpHOMY ITPOU3BECHUIO BEKTOPOB a 1 b

e IUIOLIAAM HapajuleJorpamMma, HIOCTPOCHHOIO Ha NPUBEAECHHBIX K OOLIEMY Hayaly
BeKkTopax a u b

e 00beMy mapajienenurena, MOCTPOSHHOrO0 Ha MPUBEIEHHBIX K 00leMy Hayaily
BekTopax a, b u [a, b]

[Tyctb 3aJaHa YHOPSIAOUYCHHAS TpoMKa BEKTOPOB @, b, C. CMelaHHbIM

MPOM3BEICHUEM BEKTOPOB &, b 1 C Ha3bIBaeTCs

e BekTOp [a, [b, c]]

e BekTop (4, b)c

e uucio, pasuHoe ([a, b], €)

ITycts Tpoiika BekTopoB @, b u ¢ neBast. CMerrannoe npousseaenue ([a, b], ¢) 6yxer

® PaBHO HYIIIO

® OTpULIATENbHO

® [I0JIOKHUTEIBHO

VYcTaHOBUTE COOTBETCTBHE MEXAY aiIreOpandyecKuMyd CBOMCTBAMU BEKTOPHOTO

MIPOU3BEICHUS U UX HA3BAHUSIMU

e [Xa, b]=X[a,b] (BBIBEPUTE accouuaTuBHOCTb, aHTHKOMMYTAaTHBHOCTb,

TUCTPUOYTUBHOCTD)

e [atb, c]=[a, c]+[b, c] (BBIBEPUTE accoiuaruBHOCTh, aHTHKOMMYTATHBHOCTb,
JIIUCTPUOYTUBHOCTD)

e [a, b]=[b,a] (BBIBEPUTE  accouMaTuBHOCTb,  AHTHKOMMYTATHBHOCTb,
TUCTPUOYTUBHOCTD )

Yemy paBHO CKaJSIpHOE MPOU3BEICHUE BEKTOPOB a={X1, Y1, 1} u b={Xy, Y2, 2}

. CymMMme HOMapHbBIX POM3BEICHU COOTBETCTBYIOIINX KOOD/IMHAT

BEKTOPOB X1X21+Y1Yo+7172

e IUIOIIAJM HapajjieiorpaMMa, MOCTPOSHHOIO Ha MPUBEACHHBIX K O0IIeMy Hadaly
BekTopax au b

® DPa3HOCTH MOTIaPHBIX MIPOU3BEICHU I COOTBETCTBYIOIIHX KOOpJMHAT
BEKTOPOB X1X2-Y1Y2-21Z)

YeMy paBHO BEKTOPHOE MPOU3BEICHHE BEeKTOPOB a={X1, Y1, Z1} 1 b={Xz, Y2, Z2}

o X1X1tY1YotZiZo

o (YaZo-y2z1)+(XoZ1-X1Z2)+(X1Y2-X2Y1)

o {ViZo-Yo71, XoZ1-XaZ5, X1Yo-XoY1}

[Tycts 3amanbl Tpu BekTopa a={X1, Y1, Z1}, b={X2, Y2, 2o} u c={X3, y3, Z3}. Uemy paBHO

UX CMEIIaHHOE TIPOU3BE/ICHHUE

o X3(Y122-Y221)*+Y5(Z1X2-2X1) +Z5(X1Y2-XoY1)

o {Xa(y1Z2+Y2z1), Ya(zaXo+Z2X1), Za(X1y2+X2y1)}

o {Xa(y1Z2-Y221), Ya(Z1X2-22X1), Z3(Xay2-X2y1)}

Hp}lMa}l Ha niockocmu. Hpﬂma}z U nilocKocnb 6 npocmpaHcniee

1.

2.

Oo6mee ypaBHenue npssmMoit Ax+By+C=0 Ha3pIBaeTCss HEMOTHBIM, €CITH

e x0Ts Obl 01iuH U3 kKodbdunuentos A, B, C paBeH HyII0

e kodpduuuents! A u B paBHbI HyITIO

e Bce kodp¢ummentsl A, B, C paBHBI HyIIO

Omnpepenute KOOPAUHATHI HAITPABIISAIOIIET0 BeKTOopa mpsmoit (x-1)/2 = (y-2)/1
o {-1,-2}

o {2,1}




{1, 2}

Omnpenenure yriaoBoi koadduiment K u orpe3ok b, orcekaemprit Ha ocu Oy mpsiMoit

y=X-2

k=1, b=2
k=-2, b=1

k=1, b=-2

Kakyro minockocts onpezenser ypasHenue 2y+z=07?

napaienbuyo miockoctu Oyz
nepreHAuKYIpHYIo ocu OX
IPOXOAITYIO yepe3 ock OX
mockocTh Oyz

[[Be IUIOCKOCTHU ICPIICHAUKYJIAPHBI, CCIIN

HUX HOPMAJIbHBIC BEKTOPHI OPTOIrOHAJIbHBI
OHHU ICPCCCKAOTCA B OZ[HOﬁ TOYKEC
HUX HOPMAJIbHBIC BEKTOPBI KOJIJIMHCAPHBI

YcTaHoBUTE COOTBETCTBHE MEXAY (OpMYIOH M BHAOM ypaBHEHHUS MpPsMOM Ha
IIJIOCKOCTH

Ax+By+C=0 (BBIGEPUTE c¢ yrnoBeiM KO3(pUIHEHTOM, NapaMeTpUIecKue,
HOPMHUPOBAHHOE, «B OTPE3KaxX», 0011ee, KAHOHUYECKOE)

x=X1+lt, y=y;+mt (BBIBEPUTE ¢ yrioBbsiM KO3 PHUIHEHTOM, apaMeTPHUECKHIE,
HOPMHUPOBAHHOE, «B OTPE3Kaxy, 00Iee, KAHOHHYECKOE)

x/a+y/lb= 1(BBIBEPUTE c¢ yrioBeiM K03()dHUIIMEHTOM, HapaMeTpHUYEcKHe,
HOPMHPOBAHHOE, «B OTPE3KaxX», 00IIee, KAHOHUIECKOE)

X-coSa+y-sina-p=0 (BBIBEPUTE C YTJIOBBIM K023 punreHToM,
napamMeTpU4ecKue, HOPMUPOBAHHOE, «B OTPE3Kax», 00IIee, KAHOHMYECKOE)
(X-x)/I = (y-y1)/m (BBIBEPUTE c¢ yrioBbiM K03(hGHIMEHTOM, IapaMeTPUIECKUE,
HOPMHPOBAHHOE, «B OTPE3Kax», 00Iee, KAHOHUYECKOE)

y=kx+b (BBIBEPUTE ¢ yrinoBbiM KoOd(QduiMeHTOM, HapamMeTpudecKue,
HOPMHUPOBAHHOE, «B OTPE3Kaxy, 00Iee, KAHOHHUYECKOE)

HBC IpsAMBIC HA INIOCKOCTHU ITapalJICIIbHbI, €CIIN

1+k.ko,=0

X YIJI0BbIE KOO (DUIIMEHTHI paBHBI

HUX HOpMaJbHbIE BEKTOPHI KOJUIMHEAPHBI

X HAIIPAaBJISIOIINE BEKTOPEI KOJINHEAPHBI
MX HaAIPABJISIONINE BEKTOPHI OPTOTOHAIBHBI
WX HOPMaJIbHBIE BEKTOPHI OPTOTOHAIBHBI

HBC IpsAMBIC B ITPOCTPAHCTBE IapaJlICIIbHbI, €CIIN

X KAHOHUYCCKUC YPAaBHCHUA OJUMHAKOBBI
HX HapaBJIAOIME BEKTOPbI OPTOrOHAJIbHBI
HUX HANIPaBJIAOIIME BEKTOPHI KOJJIIMHCAPHBI

YcTaHOBUTE COOTBETCTBUE

npsimMasi  MapajulelibHa IUIOCKOCTH, eciu u  Toiapko ecau  (BBIBEPUTE
HalpaBSIOIIMM ~ BEKTOP NOPSIMOM M HOPMAJIBHBIM  BEKTOP  INTIOCKOCTH
KOJUIMHEApHbI, OHAa IapajjleibHa IUIOCKOCTM M BCE €€ TOYKU CyThb TOYKH
IIJIOCKOCTH, HAMPABIIAIOIMINI BEKTOP MPSIMOM OPTOTOHAJIIEH HOPMAJIbHOMY BEKTOPY
MIJIOCKOCTH)

npsiMasi TIepIeHUKYIspHa IUIOCKOCTH, eciau U Toibko eciu (BBIBEPUTE
HalpapJsAOMMUA  BEKTOP OPSIMOW M HOPMAJIBHBIA  BEKTOpP  IIOCKOCTH
KOJUIMHEApHbI, OHAa MapajljlelibHa IUIOCKOCTM M BCE€ €€ TOYKU CYThb TOYKH
IIJIOCKOCTH, HAMPABIIAIOIINI BEKTOP IPSIMOM OPTOTOHAJIEH HOPMAJIbHOMY BEKTOPY
MIJIOCKOCTH)




e mpsMas TNPUHAMICKUT IUIOCKOCTH, ecam U Tonbko ecnu  (BBIBEPUTE
HaMpaBJISIOMIMIA  BEKTOpP TMPSIMOM W HOPMaJIbHBIA  BEKTOpP  IUIOCKOCTH
KOJUIMHEApHbl, OHA @apajuleJbHA IUIOCKOCTM M BCE €€ TOYKHM CYTh TOYKH
IJIOCKOCTH, HAPABJISIOIINI BEKTOP MPSIMOM OPTOrOHAJIEH HOPMAJIbHOMY BEKTOPY
TIJIOCKOCTH)

10. CoBOKYMHOCTH BCEX IMIIOCKOCTEH, MPOXOAALIUX Yepes mpsamyro L, Ha3piBaeTcs

® IIYYKOM IUIOCKOCTEH
® CBA3KOHU INIOCKOCTEN

Kpuswie smopozco nopsoxa

1.

YcTaHOBUTE COOTBETCTBUE

® TEOMETPHYECKOE MECTO TOUYEK IUIOCKOCTH, JJIsi KOTOPBIX aOCOIIOTHAs BEIUYMHA
pasHocTH paccTosiHui 10 (okycoB ecth BenmmunHa mocrosiHHas (BBIBEPUTE
runepOoa, SJUTUIIC, Tapadoa)

® TE€OMETPUYECKOE MECTO TOYEK IIJIOCKOCTH, JUIsl KOTOPBIX CyMMa PacCTOSHUU 10
¢dokycoB ectpb BenumumHa TmoctosiHHas (BBIBEPUTE rumep6ona, »iamic,
napaboia)

® TEOMETPHYECKOE MECTO TOYEK IIIOCKOCTH, JAJIsi KOTOPBIX paccTosiHue A0 (okyca
paBHO paccrossHUl0 A0 aupekTpuckl mnoctosHHas (BBIBEPUTE rumep6ona,

JLIMIIC, Tapaboia)
BriGepuTe BepHbIe yTBEpsKACHHS. IMPEKTPUCHI DILTAIICA

®  DPACIOJIOKEHBI BHE DJUIMIICA
®  DPACIOJIOKEHBI HA PACCTOSIHUY @/€ OT IIEHTPA DJUIMIICA

®  PACIOJIOKEHBI apAJLJICIHBHO OOJIBIIION OCH DJUTHIICA

BriOepute BepHBIC yTBEpKACHUS. JJUpEeKTpUCHI THTIEpOOIIBI

e IIEPIECHAMKYISIPHBI JIEHCTBUTEIHHON OCH THIIEPOOIIBI

e  pAaCIIOIOKEHEI HA PACCTOSHUM /€ OT LIEHTPa TMIEPOOIIBI

® UMEIOT O0IIKE TOUKH C TUIIEPOOIIOi

BriGepuTe BepHBIC YTBEPKICHUS

DJIIMICHI ¢ OAMHAKOBLIMU DKCIIEHTPUCUTETAMU 1O I00HBI

TUIEepOO0IIBI C OAUHAKOBBIMU SKCIIEHTPUCHUTETAMH 10 100HEI

JIFOOBIE JIBE 11apa0oJibl 110 100HEI

AKCIEHTPHUCUTET dJUTHIICA OObIIe |

DKCIEHTPUCHUTET TUIIEPOOIEI 00JbIIIe 1

3aBUCHT JTU BUJI KPUBOH BTOPOTO MOPSIKA OT BRIOPAHHOM CHCTEMBI KOOPIUHAT
®  TOJBKO JUISl TUTIEPOOITBI

HET

a

TOJIBKO JIsI Tapa0oIibl

TOJIBLKO JIJIs DJIIUIICA

CamocrodrenbHas paboTa 3aKJII04aeTcsl B MOJrOTOBKE K PELICHHUIO 3a/1a4, B TOM YHUCIIE, C
UCIIOJIb30BAHUEM CHUCTEMbI  aJalnTHBHOTO o0OyueHus Plario, a Ttakxke paccMOTPEHHIO
TEOPETHYECKHX BOIPOCOB, BO3MOKHO, C HCIIOJIb30BAaHHEM PECYPCOB, YKa3aHHbIX B II. 12 (B).

Bonpocs! 1151 caMoCcTOATEILHOM padoThI

1.
2.
3.

JIuHeliHbIe onepanvy HaJ BEKTOPAaMU U UX CBOMCTBA.

JInneliHas 3aBUCHMOCTb BEKTOPOB.

CkansgpHoe npousBeieHHe BEKTOpoB. ['eoMeTpuueckue U aaredpanyeckue CBONCTBa
CKAJIIPHOTO IIPOU3BEACHUS.



16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

33.
34.

10.

BektopHoe npousBeneHne BEKTOpOB. ' eomeTpuueckue U anredOpandeckue CBOcTBa
BEKTOPHOT'O IIPOU3BEICHUSI.

CMemiaHHOE TNPOU3BEJCHUE BEKTOPOB. ['€OMETpUYECKHH CMBICH CMEIIAaHHOTO
MPOU3BEICHUS.

ba3uc, koopaumHatel BekTOpa. /[lekapToBa mpsMOYrojibHasi CHCTEMa KOOpJUHAT,
JIEKapTOBBI KOOPJIMHATHI BEKTOPA, AEKAPTOBBl KOOPJAMHATHI TOYKU HA MJIOCKOCTH U B
npocTtpaHcTBe. Hanpapistone KOCUHYChI BEKTOpA.

BripaxkeHue ckaspHOro NMpOU3BEACHUS B IEKaPTOBBIX KOOPIUHATAX.

BolpaskeHne BEKTOPHOTO MPOU3BEIEHHS B IEKAPTOBBIX KOOPAUHATAX.

BripaxkeHue cMeaHHOro Mpou3BEACHUS B IEKaPTOBBIX KOOPIUHATAX.

. Ob1ee ypaBHEHHE NPsAMOIL Ha M10ckocTH. HopManbHBIM BEKTOP NMPSAMOIA.

. Henoniubie ypaBHEHUS NIPAMOIA. Y paBHEHHUE MPSIMOM «B OTPE3KaX».

. Kanonnueckoe ypaBHeHue npsamoil. Hanpasiissroniuii BEKTOp IpsIMOM.

. YpaBHEHHE IPSAMOM € YIIIOBBIM KO3 HULUEHTOM.

. HopmupoBanHoe ypaBHeHHE MPsAMONA. OTKIOHEHUE TOUYKHU OT IPSIMOM.

. YTOJI MEXAy NPSAMBIMH. YCIOBUS NAPAJUIENBHOCTH M NEPIEHIUKYJIIPHOCTU JBYX

HPSIMBIX.

OO1ee ypaBHEHHE IIOCKOCTH.

HenosnHble ypaBHEHUs IIIOCKOCTH. Y paBHEHHUE IJIOCKOCTU «B OTPE3KAX).
HopmupoBanHoe ypaBHeHHE TUIIOCKOCTH. OTKIOHEHHE TOUYKH OT IJIOCKOCTH.

VYroa Mexy IIOCKOCTSIMH. Y CIIOBUS NapaJlIeIbHOCTH U NEPIIEHUKYISIPHOCTH IBYX
IJIOCKOCTEM.

[Ipsimas B mpocTpancTBe. KaHOHMYECKHE ypaBHEHUS IIPSMOM B IPOCTPAHCTBE.

Yron Mexay nOpAMOH M IUIOCKOCTBIO.  YCIOBHS  MapajuleIbHOCTH U
MEPIEHIUKYISIPHOCTH MPSIMON MIIOCKOCTH.

Onnunc. KaHoHn4eckoe ypaBHEHHUE 3JUIUIICA.

I'umep6ona. Kanonndeckoe ypaBHEHUE THITEPOOITHI.

ITapa6ona. KaHoHnueckoe ypaBHeHHE 1apadoIIbl.

HccnenoBanue opMBbI IIIHIICA TIO €T0 KAHOHMYECKOMY YPaBHEHHUIO.

HccnenoBanue GopMbl runepO0Ibl 0 €€ KAHOHMUECKOMY YPaBHEHHUIO.
WccnenoBanue Gpopmbl napaboibl 10 €€ KAHOHUYECKOMY YPaBHEHHUIO.

IIpuBeneHne ypaBHEHUS BTOPOTO MOPsIIKa K KAHOHUYECKOMY BUY.

[leHTpanpHbIe MOBEPXHOCTH BTOPOTO MOPSAKA.

Ommuncona. KaHoHMYECKOE ypaBHEHUE JUIMIICOUA.

OpnnononocTHeId ~ TUNEpOoons. KaHOHWYECKOE ypaBHEHHE OJHOIIOJIOCTHOTO
runepOoona.

JIBynoniocTHed  rumnepOosona.  KaHoHwmdeckoe  ypaBHEHHE  JIBYMOJIOCTHOTO
runepOoona.

DIIUNTHYECKUN TTapaboIonI.

I'unepOonuueckuit mapadonou.

HOpﬂIlOK MPOBECACHUSA U KPUTEPHUHU OLCHUBAHUSA HpOMe)KyTO‘IHOﬁ aTTeCTallumn

Dk3aMeH B TEPBOM CEMECTpe MPOBOAWTCS B MUChMEHHOW ¢(opme 1o Oumieram.
DK3aMEHAIMOHHBIA OWJIET COCTOMT M3 JBYX TEOPETHYECKHUX BOIMPOCOB. [IpoM0mKUTENBHOCTD
sKk3aMeHa 1,5 Jaca.

[lepBriit Bompoc B KaxxaoM Omiiere chopMyIUpOBaH ISl TPOBEPKU CHOPMUPOBAHHOCTH
CIEeIYIOIUX KoMIeTeHIni/ uaaukaropoB komnerennuii: OITK-1, MOIIK 1.1, MOTIK 1.2, MOTIK

1.3.

Bropoii Bompoc B kaxaom Owmiiere chopMynupoBaH A MPOBEPKH CHOPMUPOBAHHOCTH
CIIETIYIOINX KOMIETeHINH/ mHIuKaTopoB komnerennuii: OITK-2, MOIIK 2.1, MOIIK 2.2, MOTIK

2.3.



IIpumepHBbIii IepeYeHb TEOPETHYECKUX BOIIPOCOB

1. Omnepanus CI0)KeHUs IByX BEKTOPOB U €€ CBOWCTBA.

2. Ornepanusi yMHOKEHHS BEKTOpa Ha BEIIECTBEHHOE YHCIIO U €€ CBOMCTBA.

3. JIuHeitHas 3aBUCUMOCTb BEKTOPOB.

4, Jlunelinas 3aBUCHMOCTD JABYX BEKTOPOB (TeopeMa, CIEeICTBUS).

5. JluneiiHast 3aBUCMMOCTD TPEX BEKTOPOB (TeOpeMa, CIICIACTBHS).

6. JIuneiiHas 3aBUCUMOCTB YEThIPEX BEKTOPOB (T€OpEMa, CIEACTBUE).

7. [TonsiTue 6a3uca, ahppuHHBIC KOOPAMHATHI.

8. [Ipoekius BEKTOpa Ha OCh U €€ CBOMCTBA (Teopema).

9. JlexapTOBBI KOOPAMHATHI BEKTOpa (TeopemMa).

10. Hanpasisromuye kocuHycbl BeKTOpa. JIMHEHbIE CBOWCTBA IIPOEKIIMY BEKTOPA HA
OCh (YTBEpXKICHHE).

11. CkansipHoe Npou3BEeACHHE BEKTOPOB. ['eoMeTpuyeckue CBOMCTBA CKAISIPHOIO
pou3BeIeHUs (JBE TEOPEMBI).

12.  CkansgpHOoe TpOU3BEIECHUE BEKTOPOB. AJreOpanyecKkue CBONCTBA CKaISPHOTO
npou3BeIeHUs (YEThIPE CBOMCTRA).

13.  BslpaxkeHHe CKaJISPHOTO MPOU3BEACHUS B JIEKAPTOBBIX KOOpJAMHATAX (Teopema,
CJIC/ICTBHS).

14. IIpaBbie U JIeBbIE TPOMKU BEKTOPOB.

15.  BekTopHoe mpou3BEAEHHE BEKTOPOB. AreOpandeckue CBOMCTBA BEKTOPHOTO
npousBeieHus (0e3 TUCTPUOYTUBHOCTH).

16.  BekrtopHoe  mpousBeneHHE  BEKTOPOB.  JIMCTPUOYTMBHOCTH  BEKTOPHOTO
MIPOU3BEICHHUS.

17.  BekrTopHoe mpou3BeIcHHE BEKTOPOB. ['eomeTpuyeckue CBOICTBA BEKTOPHOTO
MIPOU3BENICHUS (TPU TEOPEMBI).

18.  BrIpaxkeHHe BEKTOPHOI'O MPOU3BEACHHUS B JIEKAPTOBBIX KOOpAMHATaX (Teopema,
CJIC/ICTBHE).

19. CwmemanHoe TpOU3BEIEHUE BEKTOPOB. [ €OMETPUYECKHI CMBICT CMEIIaHHOTO
pou3BeIeHUs (TeopemMa, CICACTBU).

20.  BslpaxkeHHe CMEIIAHHOTO IPOU3BEICHUS B AEKAPTOBBIX KOOPAMHATAX (TEOpeMa).

21.  OOmee ypaBHEHHE MPSMOU Ha TUIOCKOCTH (JIBE TEOPEMBI).

22. HemnosHble ypaBHEHUS IPSAMON. Y paBHEHHE MPSIMOM «B OTPE3KaX».

23. Kanonnueckoe ypaBHeHUE NpsMON Ha MIIOCKOCTH. [lapameTpuyeckue ypaBHEHUS
IpPSAMOit

24.  YpaBHeHHE IPSIMOIi ¢ yrIIoBBIM K03 unmeHTom (Teopema).

25.  HopmupoBaHHOE ypaBHEHHE MIPSIMOH.

26.  OTkJIOHEHUWE TOYKH OT IMPSIMOH (Teopema).

27.  VYron MexAy TMpsSMBIMH Ha TUIOCKOCTH. YCJOBHS TMapasieIbHOCTH U
MEPICHIUKYIIIPHOCTH JBYX TPSIMBIX.

28.  VYpaBHeHHE My4Ka NpSMbIX Ha TUIOCKOCTH (T€opema).

29.  OOmee ypaBHEHHE IIJIOCKOCTH (JIBE TEOPEMBI).

30.  HemnomnnHble ypaBHEHUS TNIOCKOCTH. Y PaBHEHHE TUIOCKOCTH «B OTPE3KAX».

31.  VYrom MeXAy TUIOCKOCTSIMH. YCIIOBHS MApalIeIbHOCTH M MEPIEeHANKYISIPHOCTH
JIBYX IIJIOCKOCTEH.

32.  HopmwupoBaHHOE ypaBHEHHE IIOCKOCTH.

33. OTKIIOHEHHE TOYKHU OT TUIOCKOCTH (Teopema).

34.  Tly4ku ¥ CBSI3KH IUIOCKOCTEH (JIBE TEOPEMBI).

35. Kanonumueckue ypaBHEHHS TpsMOil B mpocTpaHcTBe. [lapameTrpuyeckue
YpaBHEHUS MPSIMOM. Y paBHEHUS NPSAMOM, MPOXOJALIEH Yepe3 1B TOUKH.

36.  VYrom wMexay TNpSIMBIMH B TIPOCTPAHCTBE. YCIOBUS TapauIeTbHOCTH U

NEPHEHAUKYIISIPHOCTH ABYX MPSAMBIX B IPOCTPAHCTBE.
37.  YcinoBus MPUHAIICKHOCTH ABYX MPSIMBIX OJTHON TJIOCKOCTH.



38.  VYrom Mexamy TpsIMOW H  IUIOCKOCTBIO. Y CJIOBHS

NEePHEHAUKYISIPHOCTH IPSIMOM MIIOCKOCTH.

napalICJIbHOCTH n

39. Yrom Mexay NOpsAMOM M IUIOCKOCTBIO. YCIOBUE IPHUHAIICKHOCTH IIPSAMOMN
MJIOCKOCTH.

40. CBsi3Ka IPSIMBIX B MPOCTPAHCTBE.

41.  KaHoHHMuYeckoe ypaBHEHUE 3JUIMIICA.

42.  UccnenoBanue (hopMbl AIUTUIICA TIO €r0 KAHOHMYECKOMY YPaBHEHHUIO.

43. Kanonunueckoe ypaBHeHHE THIIEPOOITHI.

44.  HccnenoBanue (hopMbl rUIEpOOIIHI 110 €€ KAHOHUYECKOMY YPaBHEHHUIO.

45. Kanonnueckoe ypaBHeHHE TTapabOJIbI.

46.  UccnenoBanue GpopMbl mapaboIsl MO €€ KAHOHUYECKOMY YPaBHEHHIO.

47. DKCIHEHTPUCUTET dJUITHUIICA.

48. DKCHEHTPUCUTET TUIIEPOOJIBI.

49.  Jlupextpucsl syuunca. CBOHCTBA AUPEKTPHUC IIUIUIICA.

50. Jupektpucet runepOoibl. CBORCTBA TUPEKTPUC TUIIEPOOITBI.

51.  Kanonuueckoe ypaBHeHue auuncouga. MccnenoBanue Gpopmbl 3UIHIICOUIA 10
€ro KAHOHMYECKOMY YPaBHEHHUIO.

52.  KanoHMueckoe YypaBHEHHE OJHOIOJIOCTHOrO rumepbonouna. HMceciaenoBanue
(opMBI OJTHOMIOJIOCTHOTO TUTIEPOOIIONIA IO €r0 KAHOHUYECKOMY YPaBHEHHUIO.

53.  KanoHuueckoe ypaBHEHHME JBYIOJOCTHOro rumnepbonouna. KMccnenoBanue

(OpMBI IBYTOJIOCTHOTO TUIIEPOOIION 1A TIO €r0 KAHOHMYECKOMY YPaBHEHHIO.
54.  KanoHmyeckoe ypaBHEHHE KOHyca BToporo mnopsaka. VcciemoBanue (Gopmel
KOHYCa BTOPOI'O IMOpsJaKa I10 €0 KAHOHUYCCKOMY YPaBHCHMUIO.
55.  KaHoHMYeckOe ypaBHEHHE OSJUIUNTHYECKOTO
ypaBHEHHUE TUIEPOOITHMUECKOT0 mapadoiona.

napa60n01/ma. Kanonnueckoe

Pe3ynbTaThl MPOMEXKYTOUHOM aTTECTALMU ONPEACISIIOTCS  OLEHKaMHU
«XOPOILIO», «YIOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO.

«OTIIMIHOY,

Kpurepun oneHuBanusi

= = Kpurepuu ouenuBanus pe3yibTaToB 00y4eHUs1

= &=

= g 2 HeynoenerBopure | YmoBierBopute

= == Xopouio OTin4HO

s = 3 JIBHO JIBHO

= <
OIIK-1: HNOIIK 1.1: Cnabo YacTtnaHO B nesioM | Ycmemnno
Criocoben [pumensier c(hOopMHUpPOBAHHBIE | OCBOCHHEIC YCIICIITHO TIPUMEHSEMBIC
MPeJCTaBUTh OCHOBHBIE HaBBIKA ¥ YMCHHSL | HaBBIKA U | npuMeHsieMble | HaBBIKU U
aJIeKBaTHYIO MOJIOXKEHHS, MPUMEHUMOCTH YMEHUS HaBBIKU U | YMEHHS BBISBI
COBPEMEHHOMY 3aKOHBI, METOABI | 0A30BBIX 3HAHMI NPUMEHUMOCTH | YMEHUS BBISIBI | €HUS 3ajad,
YPOBHIO 3HAHHIA €CTEeCTBEHHOHAY MOJTYYEHHBIX €HMSl THUIIOBBIX | CBOIALIMXCS K
HAYIHYIO YHBIX U 3HAHUI 3aj1ad, peleHuo
KapTUHY MUpa Ha | MaTeMaTHYeCKUX CBOIAIIMXCA K | M3BECTHBIX
OCHOBE 3HAHUS JUACIUILINH pENIeHHIO TEOMETPUIECKH
OCHOBHBIX H3BECTHBIX X 3a7a4
ITOJI0KCHUH, TeOMETPUUECKH
3aKOHOB U X 3a7a4
METOJIOB
€CTECTBEHHBIX HOIIK 1.2: Cnabo YactuaHo B nenom VYcnemso
HaYK U Hcmonb3yer chopMHpOBaHHBIE | OCBOCHHBIC YCIEITHO TIpUMEHsSIEMbIe
MaTEeMaTHKH. €CTECTBEHHO- HABBIKA U YMCHHS | HABBIKA U | npuMeHsieMble | HaBBIKHU U

Hay4YHbIC 3HAHHUS | MPUMEHUMOCTH yMEHUS HaBBLIKUA U YMEHUS BBISABI
ISt MOJTyYEHHBIX MPUMEHUMOCTH | YMEHUSI pelieH | eHus u




a/IeKBaTHOTO, 3HaHUH IS | TIOyYeHHBIX usl 3aj1ad, pemIeHus 3anad,
Ka4eCTBEHHOTO pemIeHus 3a1a4 HaBBIKOB  JUI | CBOAAIIMXCA K | CBOISIIMXCA K
00BSACHEHUS penieHust 3a1a4 | PELICHHUI0 PELICHUIO
Ha0moaaeMoi M3BECTHBIX M3BECTHBIX
KapTHUHBI MUpa TEOMETPUYECKH | TEOMETPHUIECKH
X 3a7a4 X 3a7a4
HOIIK 1.3: Cnabo YacTuuHO B nesnoM | YcmeuHo
HemoHcTpupyet | copmupoBaHHBIE | OCBOCHHBIE YCIIEIITHO NpUMEHsIEMbIe
MPaKTHYECKUE HaBBIKM M YMEHUs | HaBBIKH U NpUMEHsIEMble | HaBBIKH U
HaBBIKH MPUMEHUMOCTH YMEHHSA HaBbIKH u | ymenus ommca
MOTy4eHUS 6a30BBIX 3HAHUH MPEACTABICHUS | YMEHHS peIleH | HUA 0ObEKTOB
KOJIMYECTBEHHBIX CJIOKHOM 3amaun | us 3aja4, | peaJlbHOTO
XapaKTEePUCTUK B BHJIE CBOJSIIIMXCA K | MHpa
HaOII0JaeMBbIX COBOKYITHOCTH PELICHUIO a/IeKBaTHBIMHU
00BEKTOB MPOCTHIX 33/1a4 | U3BECTHBIX TEOMETPUIECKH
TIPUPOJIBI T€OMETPUYECKH | MU MOJIEIISIMU ,
X 33124 BBISIBJICHUS U
pelieHus 3a1ad,
CBOZSILIUXCS K
PpelIeHuIo
N3BECTHBIX
TEOMETPUYECKH
X 3a7a4
OIIK-2: HOIIK 2.1: ®parMeHTapHbIE ®parMmeHTapHsle | B nenom VYenemno
Criocobex Nmeer 3HaHUs, c1a00 3HaHU, YCIIEIIHO HpUMEHsEMBbIC
BBISIBJIATH NpEe/ICTaBICHUE c(OpMHUPOBaHHBIE | YACTHYHO NpUMEHsIEMbIe | HaBBIKH U
€CTEeCTBEHHOHay4 | 00 HaBBIKK U YMEHUsI | OCBOCHHBIE HaBBIKH U yMeHHS TIOUCKa
HYIO CYITHOCTb HCTOPHYECKOM U | momcka HaBBIKH U YMEHUS IOUCKA | MCTOYHHKOB
npobiem, COBPEMEHHOM HCTOYHHKOB yMeHUsI paboThl | HCTOYHHKOB JMTEPaTypHl B
BO3HUKAIOIIUX B | COCTOSIHUM JUTEPaTypHl, C UCTOYHUKAMHU | JINTEpaTyphl, Ppa3NnuYHbIX
xoze obmactn HEOOXOINMBIX IS | JINTEpaTypsbl, HEOOXOMNMBIX | MCTOYHHKAX,
npodeccroHanbH | mpodeccuoHansH | paboTHI HEOO0XOTUMOH IUTS pabOTHI, MIPOBEACHUS
oi Oif IeATETBHOCTH JUISL peTLIeHUS aHamM3a aHaIM3a
JIeITeIIHOCTH, U 3a7a4n JUTEPaTypHl JUTEpPaTypHl U
MPUMEHSTH TIPUMEHCHHUS
COOTBETCTBYIOIIN TIOJTY9EeHHOH
it ¢uznko- uHdopmanuu
MaTreMaTHYeCKui JUISL pELLICHUS
anmapar JJist uX MOCTaBIEHHON
dhopmanuzanumy, 3a1a9u
aHanMu3a u
IPUHATHS HOIIK 2.2: ®parMeHTapHbIE Obmwme, wHo He | ChopmupoBan | ChopmupoBaHH
penieHus Brinenser 3HaHWUs, c1abo CTPYKTYpHpOBa | HbIE, HO bI€ CHCTEMHbIE
Hay4HYIO copMUpOBaHHbIE | HHbIE  3HAHUS, | copepxamine 3HAHM,
CYIIHOCTH U HaBBIKH U YMEHUS | YaCTHIHO OTZEJbHBIE yCIIEIITHO
npo0JIeMHBIE MPUMEHUMOCTH OCBOCHHBIE poOesTsI TIPUMEHsIEMBbIC
MecTa B 0a30BbIX 3HAHUIT HaBbIKH U | 3HaHHMSA, B HaBBIKH U
pelaeMbIx yMeHHS LeJIoM YMEHHS BBISIBII
3a7a4ax NPUMEHUMOCTH | YCIEUIHO eHHUS U
po¢eCcCHOHATBH MOJTY4EHHBIX NpUMEHsieMbIe | pelIeHHs 3a/1a4,
O IeSITeTbHOCTH 3HaHUH HaBBIKH U CBOJISILIUXCS K
YMEHHS pEIleH | PEeLICHUIO
us 3aja4, H3BECTHBIX
CBOJSIIIUXCS K | TEOMETPUYECKH
PEILEHHIO X 3a71a4
N3BECTHBIX
reOMEeTPUYECKH

X 3a1a4




HOIIK 2.3: ®parmeHTapHble O6mmme, HO He ChopmupoBan | ChopmupoBaHH
Bnaneer 3HaHUs, c1a00 CTPYKTYpHpOBa | HbIE, HO bI€ CHCTEMHbIE
npueMamu u chopMUpPOBaHHbIC | HHBIC 3HAHUS, coJieprKariie 3HAHMS,
METOIaMU HABBIKH U YMEHUS | YaCTHIHO OT/IeTIbHBIE YCIEIHO
peteHus MPUMEHUMOCTH OCBOCHHBIE poOesTbI MIPUMEHSIEMbIC
pOOIEMHBIX 0a30BbIX 3HAHUIT HaBBIKH U 3HaHWUS, B HaBBIKH U
3amay YMEHUS LEJIOM YMCHUS BBISBI
po¢eCCHOHATBH MPUMEHUMOCTH | YCHENIHO CHUS U
0¥ IeSITETbHOCTH MOJTYYCHHBIX MpUMEHSICMBIC | PElICHHUS 3a/1a4,
3HaHUI HaBBIKH U CBOJIAIINXCS K
YMEHHUSL pEIICH | PEeHICHUIO
us 3a/1a4, U3BECTHBIX
CBOJISILIIMXCSI K | TEOMETPUYECKH
PELICHUIO X 33734
M3BECTHBIX
reOMETPUYECKU
X 337134

Texkymuil KOHTPOJb IO JUCLUUILIMHE TAKKE BIMAECT HA PE3yNbTaTbl IIPOMEKYTOUHOU
aTTEeCTAllUU: YCIICIIHOE BBIOJHEHHE KOHTPOJBHBIX PadOT U PEryIsIpHOE MPOXO0XKJIEHHE TECTOB
(ue menee 70 %) ABiseTCS OKa3aTeJIEM JJI1 aBTOMaTUYECKOT0 JI0IyCKa K cJladye SK3aMeHa.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH KypCc MO JUCIHHUILUIMHE B SJICKTPOHHOM YHHBEPCHUTETE
«Moodley — https://moodle.tsu.ru/course/view.php?id=3561

6) OI_IeHOIIHBIe MaTepHraJibl TCKYLICIO KOHTPOJIA U HpOMG)KYTO‘lHOfI arrecraluu 110
JAUCHUIITIMHE Pa3sMCIICHBI B 3JICKTPOHHOM y‘{€6HOM KypCC IO JUCHUILINHE

B) .HeKI_II/IOHHBIe MaTepHuajbl, TEMbI ITPAKTHYCCKHUX 3aHSTUI CO CIIMCKOM 3aJa4, a TaKXC
CChUIKA Ha CHCTEMY aJanTHBHOTO oOyueHus Plario pasmerieHsl B 3JIEKTPOHHOM yu4eOHOM Kypce
O JUCHUILINHE

12. Ilepeuens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— IToctHukoB M. M. Anamutuueckas reomerpus / [Toctaukos M. M. — 3-e uzg,ucmp. —
Cankr-IlerepOypr : Jlans. — 416 c¢. URL:ttps://e.lanbook.com/book/167776. URL:
https://e.lanbook.com/img/cover/book/167776.jpg

— CabutoB U. X. JluneliHas anreOpa U aHanuTH4ecKas reomeTpus : YuyeOHoe mocobue
st By3oB / CabutoB M. X., MuxaneB A. A. — Mocksa : FOpaiit, 2020. — 258 c. — ( Boicuiee
obpazosanue) . URL: https://urait.ru/bcode/454410. URL.: https://urait.ru/book/cover/275430DE-
B895-4683-B077-1966BE1EFDAS

— IlotanoB A. II. JluneiiHas anreOpa M aHaJUTHUYECKash TeoMeTpus : YUeOHUK H
npakTukym ais By3oB / IloramoB A. II. — Mocksa : FOpaiit, 2020. — 309 c. — ( Bricuiee
obpazosanue ) . URL: https://urait.ru/bcode/451035. URL.:
https://urait.ru/book/cover/4C47AA00-2E15-4E08-B771-C5DB08B28636

—IInotnukoBa E. I'. Jluneiinas anreOpa u aHamuTH4yecKass reoMeTpusi : YUeOHUK U
npakTUKyMm Juist By3oB / [InotHukoBa E. I'., IBanos A. II., Jlorunosa B. B., Mopo3osa A. B. ;
nox pen. [lnotaukooit E. I'. — Mocksa : FOpaiit, 2020. — 340 c. — ( Beiciiee oOpa3oBanue ) .
URL.: https://urait.ru/bcode/450619. URL: https://urait.ru/book/cover/79ED3001-ADE1-4E82-
A9DE-0478876DDFA6

— Wneun B. A. Ananutuueckas reomeTpus : [y4eOHUK JUIsl CTYIE€HTOB (PU3NYECKUX
cnienuanbHocTel u cnenuanbHocTy "llpuknagnas marematuka'] / B. A. Uneun, 3. I'. TTo3Hak. —
Uzn. 8-e, crep. — Mocksa : ®usmarnut, 2019. — 223 c.: un. — ( Kypc Bbicimield MaTeMaTHKU U
maremaTHueckoi ¢usuku / nox pen. A. H. Tuxonosa, B. A. Uneuna, A. I'. CBeltHUKOBA ;BBIII.

3:)




0) JOMOIHUTENBHAS TUTEpaTypa:

— Knerenuk JI. B. COopHUK 337124 MO aHATUTUYECKON TEOMETPHUH : yueOHOEe TTocoOure Jist
By30B / JI. B. Knerenuk ; Ilox pemakmumeit H. B. Epumona. — 17-¢ u3n., crep. — CaHKT-
[TerepOypr : Jlans, 2022. — 224 c. — ISBN 978-5-8114-1051-4. — TekcT : a5ekTpoHHbIH // JIaHb :
aJIeKTpOHHO-OnOmoreunas cucrema. URL: https://e.lanbook.com/book/187823

— y6epoumiep O. H. 3amaun u ynpaxHEHUS 10 aHATUTHYCCKON T€OMETpPHUH : yueOHOe
nocob6ue / O. H. llybepommnep. — 34-e usn.,crep. — Cankr-IlerepOypr : Jlans, 2009. — 336 ¢. —
ISBN 978-5-8114-0475-9. — Texkcr: »snekTpoHHBIN // JlaHb : 3JIEKTpOHHO-OMOIMOTEUHAS
cucrema. URL: https://e.lanbook.com/book/430

— ITaxomoga, E. I'. Jlunelinas anreOpa u ananutuyeckas reomerpus. COOpHUK 3aaHUH .
yueOHoe mocooue st By3oB/ E.I'. ITaxomoBa, C. B. PoxkoBa.— MockBa : M3naTenbCcTBO
Opaiit, 2022.—-110c.— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-08428-3. — Tekct
AIIEKTPOHHBIN // Ob6pazoBarenbHas iatdopma FOpaiir [caift].
URL.: https://urait.ru/bcode/490366

B) pecypcsl ceTr IHTepHET:
— ObpasoBatenbHas mwardopma Stepik — https://stepik.org
— ObpasoBatenbHas mwiarGopma OTKpeIToe 00paszoBanue — https://openedu.ru

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMOCH3UOHHOC U CBO60I[HO pacupocCcTpaHdaCMOC IIPOrpaMMHOC o0ecrieueHue:
— Microsoft Office Standart 2013 Russian: maket mporpamm

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJIEKTPOHHBIN Karajor Hayunou OoubIoTeKu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/

14. MaTepuaibHO-TeXHHYeCKOe obecrievyeHme

AyauTtopun [Uisl IPOBECHUS 3aHATUH JIEKIIMOHHOTO THIIA.

Aynuropun Uil TIPOBENEHUS 3aHATHUM CEMHUHApCKOro THIIA, WHIUBUAYAIbHBIX H
TPYIIIOBBIX KOHCYJIbTAIlM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHON aTTECTALNH.

ITomerieHust U1l caMOCTOSITENNbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

15. Undopmanus o paspadorunkax

[Ipoxonenko CeTnana AHAaTOJIBEBHA, K.T.H., AOLUEHT, TT'Y, noueHt
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