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1. leab ¥ nIaHUPYeMble Pe3yJIbTAThl 0CBOCHHUS THCHMIIJIMHBI

[lenbio 0ocBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOIIUX KOMITETEHIIUI:

OIIK-6 CmocobeH y4yuTBHIBaTh CYIIECTBYIOIIME M IEPCIEKTUBHBIE TEXHOJIOTHH
IIPOU3BOJICTBA PAJUOIIEKTPOHHOM aIapaTyphl PU BBITOJIHEHUH HAYYHO-UCCIIEI0BATEIbCKUX U
OIBITHO-KOHCTPYKTOPCKHX PaloT.

OIIK-7 CnocobeH TNOHMMATh NPUHIMIBI PAaOOThI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH U UCTIOJNB30BaTh UX JJIsl pEIICHHs 3a/1a4 TPOpECCHOHATBLHOMN e TEbHOCTH.

YK-1 CriocoGeH ocymecTBIsATh KPUTHUCCKUI aHaIu3 MPOOJIEMHBIX CHUTYalluid Ha OCHOBE
CHCTEMHOT'0 TI0JIX0/1a, BBIPA0AThIBATh CTPATETUIO ACUCTBUIA.

YK-9 Cnocoben npuHUMaTh OOOCHOBAaHHBIE SKOHOMHMYECKHE PELICHUS B Pa3IMYHbIX
00JacTsIX KU3HEAEIATEIbHOCTH.

PesynpraramMu OCBOEHUS NMCLUIUIMHBI SBISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK 6.1 Mcnonb3yeT nepcneKTUBHBIE TEXHOJIOTUM MPOU3BOJICTBA PAIUOIIECKTPOHHOM
anmnapaTypsl

HNOIIK 6.2 OueHuBaeT NpeMMylIECTBA M HEJAOCTATKU TEXHOJOTMH MPOU3BOJICTBA
PaauOdJIEKTPOHHOM anmnaparypsl

NOIIK 6.3 OcymecTBisieT KOMIJIEKCHBIH MOAX0/1 K BEIOOPY 000pyH0BaHUS

HNOIIK 7.1 Hcnonws3dyer CcOBpeMEHHbIE  HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIC
TEXHOJIOTHH JIJIsl 00pabOTKH, aHaIK3a U MpeicTaBIeHus B TpedyeMoM popmare nnpopmanuu

HOIIK 7.2 Pemaer uH(MOpMAIMOHHO-KOMMYHHKAIIMOHHBIE 33/1a4M C  TIOMOIIBIO
COBPEMEHHBIX CUCTEM aBTOMAaTU3AIUU

NVYK 1.1 OcymiectBisger nouck HHPOpMAIK, HEOOXOIMMOM JUIsl pelIeHUs 3aJa4uu

NYK 1.3 BbisBieT COOTHOLIEHHME 4YacTH M LEJIOro, MX B3aUMOCBS3b, a TaKXKE
B3alMOIIOTYMHEHHOCTh 3JIEMEHTOB CHCTEMBI B X0/I€ PELIEHUsI IOCTaBICHHOM 3a1aun

NYK 9.1 Ilonumaer 0a30Bble MNPUHIMIBI (PYHKIHMOHUPOBAHUS SKOHOMHUKU U
HKOHOMUYECKOTO Pa3BUTHUSL, LIEIH U (POPMBI YHACTHS FOCY1apCTBa B SKOHOMUKE.

2. 3a1a4u 0CBOEHUS JMCHUIIIMHBI

— VI3y4nTh KaHOHUYECKHE MPEACTABICHUS Pa3JINIHBIX JIMHUM U IIOBEPXHOCTEH.

— HayuuThcst nccrnenoBats GOpMbI IUHUMA U TOBEPXHOCTEH.

— Hayuntscs pemars 3a/1a4u, MCIOJIB3Ys IOJIYyYEHHBIE TEOPETUYECKHAE 3HAHUS.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Huctunnuaa otHocuTes K biioky 1 «/luctiumnuna (Moxymm)».

JlMcUUIUIMHA OTHOCUTCS K 0053aTeNIbHON 4acTH 00pa30BaTeIbHOM TPOrpaMMBl.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMM 110 AUCHHUIINHE

[IepBrlii cemecTp, IK3aMEH

5. BxoaHblie Tpeﬁonamm AJiA OCBOCHHUA JUCHUIIJINHBI

JU1sl yCHemHoro OCBOSHUS AUCHUIUIMHBI TPEOYIOTCSI KOMIETEHIIUH, CHOPMHUPOBAHHBIE B
XO0JIE OCBOEHHS 00pa30BaTENbHbIX IIPOrPaMM IPEALIECTBYIOIIET0 YPOBHS 00pa30BaHusl.

[TocTpeKBU3UTHl AUCLUILIMHBL: JIMHEHHas anreOpa, BEeKTOPHbBIM M TEH30PHBIM aHaIu3,
OCHOBBI ONTHKHU.

6. SI3bIK peanuzanuun

Pyccknit



7. O0beM TUCHUIIIHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nexuu: 34 4.
-IIPaKTUYECKUE 3aHIATHUS: 32 4.

O0BeM caMOoCTOATENbHOM pabOTHI CTYIEHTA ONPEIEICH yI4eOHBIM IUIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. BexTopsl
Hanpasiienue Ha npsMoOi, Ha IUIOCKOCTH, B IPOCTpaHCTBe. HampaBieHHBIM OTpE30K,
BekTOp. Onepaunu Haj BekTopamu. JInHeiiHast 3aBUCMMOCTb BEKTOPOB.

Tewma 2. ba3uc. KoopanHatel BeKTOpa B JaHHOM Oasuce
Ad¢unHas cucremMa KOOpIMHAT Ha IUIOCKOCTH M B mpocTpaHcTBe. OCHOBHBIE 3a/layH.
IIpssMoyrosibHas nekapToBa CUCTEMa KOOPAUHAT Ha INIOCKOCTU U B IIPOCTPAHCTBE.

Tema 3. CxansipHOoe, BEKTOPHOE U CMEIIAHHOE ITPOU3BEAECHUE BEKTOPOB.

CkanspHOe MpOU3BEACHHE BEKTOPOB: ONPE/EICHHE, CBOWCTBA, BBHIPAKECHHE CKAISIPHOTO
MMPpOU3BCACHUA B JCKAPTOBLIX KOOpAHWHATAX. OpI/IeHTaHI/Iﬂ BCKTOPHOI'O IMPOCTPAHCTBA.
BekTopHOE mpou3BeneHHE BEKTOPOB: ONpENCIICHHE, CBOWCTBA, BBIPAKCHUE Yepe3 JIEKapTOBBI
KOOpAUWHATHI. CwMeliaHHoe IMPOU3BCACHUC BCKTOPOB: OHNPCACIICHUC, FCOMCTpI/ILIGCKI/Iﬁ CMBICJI,
BBIPAKCHUE Yepe3 KOOPANHATHI, CBOMCTBA.

Tema 4. IIpeoOpa3zoBaHue CHCTEMbI KOOPIUHAT

3amena Oaswuca. [IpeoOpasoBanue apGUHHON CHCTEMbl KOOPAWHAT HA TUIOCKOCTH W B
npoctpancTBe. [IpeoOpa3oBaHue MPSIMOYTOJIbHON JEKApPTOBOW CHUCTEMBI KOOPIWUHAT Ha
IUIOCKOCTH M B IPOCTPAHCTBE.

Tema 5. ITonsiTHe 00 ypaBHEHHUSAX JTMHUN M TOBEPXHOCTEH
[lonsTe ypaBHEHMS JMHHMM, IOBEPXHOCTH, AHAJTUTHUUECKOTO YCIOBHS, ONPEACIAIOErO
¢urypy. [lapamerpuueckre ypaBHEHUS JIUHUM.

Tewma 6. [IpsiMble IMHUY U TUTIOCKOCTH

Jluauu mepBoro mopsiaka. HezaBucumocTs mopsiika oT BbiOOpa apGUHHONW CHUCTEMBI
KoopAuHAT. Pa3nudyHble ypaBHEHUsS NPSIMOW JIMHUM HA TUIOCKOCTH. OTKIOHEHHWE TOYKH OT
npsimoii. OCHOBHBIE 3a7aud, CBSI3aHHBIE C MPSAMOM JHMHHMEW Ha TUIOCKOCTH. Paznmuunbie
ypaBHEHHUs TUIOCKOCTH B TpocTpaHcTBe. OOmiee ypaBHeHHE IUIOCKOCTH. OCHOBHBIC 3aJaud,
CBS3aHHBIE C TUIOCKOCTHIO. PasnuyHble ypaBHEHHS TpsMOW B MPOCTpAaHCTBE. BiammHoe
pacCTONIOKEHUE IBYX M TPEX IUIOCKOCTEH, MPSMOM U IJIOCKOCTH, JIBYX MPSMBIX B MPOCTPAHCTBE.
OcHoBHBIE 33/1a4H, CBSI3aHHBIE C MPSIMOM U TUIOCKOCTHIO.

Tewma 7. JInauM BTOPOrO MOpsiAKa

OmnpezneneHue JNMHUM BTOPOrO MOPsAAKA HA MJIOCKOCTH. DJUIUIC: ONPENENICHHE, BBIBOJ
KaHOHWYECKOr0 ypaBHEHMs, cBoiicTBa. [wumepOona: ompejaeneHue, BBIBOJ KaHOHUYECKOTO
ypaBHeHuUs], cBoiicTBa. [lapabona: ompeneneHue, BbIBOJ KAHOHMUYECKOTO YPaBHEHUs, CBOMCTBA.
OKCLUEHTPUCHUTET AIIIUICA U TUNepOonbl. JupekTopuanbHble CBOMCTBA JUIMIICA U THIEPOOIIBL.
[TpuBenenue oO1IeT0 ypaBHEHHs] KpUBOW BTOPOTO MOPsI/IKA K KAHOHUYECKOMY BUTY.

Tewma 8. [loBepxHOCTH BTOPOrO MOpsIKA

ITonstre nmosepxHocTH BTOporo nopsaxa. Lunmaapudeckue nosepxHoctu. Konnueckne
MOBEPXHOCTH, KOHMYEeCKHe ceueHus. [loBepXHOCTH BpalleHHs. DJUIMICOMA: ONpEeesICHHE,
cBoiictBa. OJHOMOJNIOCTHBIM M JABYMOJOCTHBIM runepOosouasl. KoHyc BTOporo mopska.
DNUNTAYECKUH U runepOoandyeckuii mapadboaouIbl.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texkymuii KOHTpOJb IO AWCHUIUIMHE NPOBOAUTCS IYTEM KOHTPOJIS IOCEUIaeMOCTH,
MIPOBEJICHUS KOHTPOJIBHBIX PabOT, TECTOB MO JISKIIMOHHOMY MaTepuany u Gpukcupyercs B hopme
KOHTPOJIbHOM TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

IIpumepsbl TeCTOBBIX 3aJaHUI
Bexmopnas anzebpa

1.

YKaKuTe JIMHEHHBIC ONepariy HaJl BEKTOpaMHU

e CII0)KEHHE BEKTOPOB

e YMHOXXEHHE BEKTOPA Ha BEIIECTBEHHOE YKCIIO

® YMHOYKEHHE BEKTOpA Ha BEKTOP

BribeprTe CBOMCTBA OMepaliy CII0KEHUS BEKTOPOB a u b

e atb=b+a

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

e JuIsi J1I00Or0 BEKTOPA A CYIIECTBYET HyneBoi BekTop 0, uro a+0=a

e JuIs TF00OI0 BEKTOPA A CYIIECTBYET IIPOTUBOIIOI0KHBIM BeKTOp @', uTo a+a'=0

e X(atb)=Xa+Xb

YKaKuTe CBOWCTBA OINEpaliii YMHOKEHHUS BEKTOPa Ha BEIECTBEHHOE YUCIIO

e X+a=X-a

(X+Y)a=XatYa

e X(Ya)=(XY)a

X(a+b)=Xa+Xb

Yrto Ha3bIBACTCS CKAJIIPHBIM ITPOU3BEICHIEM BEKTOPOB a 1 b

e  YHNCJI0, PABHOE IIPOU3BEAECHUIO BEKTOPOB A M b Ha KOCHHYC yIia MEXKy HUMHU

e YKCJIO, PAaBHOE MPOM3BEACHUIO JUIMH BEKTOPOB @ M D Ha KOoCHHYC yria MexmIy
HUMU

®  YHCIIO, PAaBHOE MTPOM3BEICHUIO JJIMH BEKTOPOB @ M D Ha CHHYC yriia MeKIy HUMH

HeoOXomuMbIM ¥ JIOCTaTOYHBIM YCIIOBHEM OPTOTOHAJIBHOCTH JBYX BEKTOPOB

SIBJISIETCS

® DAaBEHCTBO HYJII UX CKAIIPHOTO IPOU3BEACHUS

® UX KOJUIMHEAPHOCTh

® DPaBEHCTBO HYJIIO MX BEKTOPHOT'O MPOU3BEICHHUSI

B kakoM ciydae yros Mexay Bekropamu a u b Tymoit

e CKaJSIpHOE MPOM3BEICHUE BEKTOPOB MOJIOKUTEIHHO

® CKaIsIpPHOE MPOM3BEICHUE BEKTOPOB PABHO HYJIIO

® BEKTOPHOE MPOM3BEICHUE BEKTOPOB PABHO HYJIIO

e CKAJISAPHOE IMPOM3BEIEHUE BEKTOPOB OTPHUIIATEILHO

YCTaHOBUTE COOTBETCTBUE MEXYy alreOpauuecKuMH CBOWCTBAMH CKaJSIPHOTO

MIPOU3BEJICHUS U X Ha3BaHUAMU

e (atb,c)=(a, c)+(b,c) (BBIBEPUTE KOMMYTaTHBHOCTb, aCCOI[MATHBHOCTb,

AUCTPUOYTUBHOCTB)

e (Xa, b)=X(a, b) (BBIBEPUTE KOMMYTaTHBHOCTb, aCCOIMATUBHOCTD,
TUCTPUOYTUBHOCTD )

e (a,b)=(b,a) (BBIBEPUTE KOMMYTaTHBHOCT, aCCOIMAaTUBHOCTb,
TUCTPUOYTUBHOCTD )

Yto Ha3bIBaeTCs BEKTOPHBIM IIPOU3BEACHUEM BEKTOpA d Ha BEKTOP b

® BCKTOp C, OPTOrOHAJIbHBIN BCKTOpaM A U b, HampaBJICHHBIN Tak, qTo
TpOHKa abc npaBasg, ¥ WMCHOIIMK JIMHY, PAaBHYIO TPOM3BEJACHHUIO JJIHH
BCKTOpPOB & U b na CHHYC yIJja MCXKAY HUMH




10.

11.

12.

13.

14.

15.

16.

e uucio C, paBHOE MPOU3BEICHUIO JUIMH BEKTOPOB @ M D HA CHHYC yrjia MExXIy
HUMH

® BEKTOp C, UMCIOUIMHU JUIMHY, PaBHYIO IMPOU3BEICHUIO UIMH BEKTOPOB & U b Ha
KOCHHYC yTIjla MEXy HUMH

Ecnu BekTOphI @ ¥ b KOJUTHHEAPHBI, TO

®  1X BEKTOpPHOE Mpou3BeieHHe ecThb 0

® BCKTOPHOE MPOU3Be/IeHNE OTINYHO OT 0

®  UX CKaJSIPHOE NMPOU3BEICHUE PABHO HYIIIO

Yemy paBeH MOJIYJIb BEKTOPHOTO POU3BEICHNUS BEKTOPOB a U b

e CKaISIPHOMY IPOU3BECHUIO BEKTOPOB a u b

e IUIONIAM apauIeiorpaMma, IOCTPOCHHOTO Ha MPUBEICHHBIX K O0IeMy Hadairy
BeKkTopax a u b

e 00beMy mapajuieienuIie/ia, MOCTPOCHHOTO Ha TMPHBEICHHBIX K OOIIeMy Hadaly
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, paBHoe ([, b], €)

[Tycts Tpoiika BekTopoB @, b u ¢ nesast. Cmerrannoe npousseaenue ([a, b], ¢) oyaer

e paBHO HYIIO

®  OTPUIIATENIBHO

®  TIOJIOKUTEIBHO

VYCTaHOBUTE COOTBETCTBUE MEXKIY aIreOpauuecKUMU CBOMCTBAMH BEKTOPHOTO

MPOM3BEICHUS ¥ UX Ha3BAHUSIMU

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

TUCTPUOYTUBHOCTD)

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

e [a, b]=-[b,a] (BBIBEPUTE acconuatuBHOCTb,  AHTHKOMMYTAaTHBHOCTb,
TUCTPUOYTUBHOCTD )

Yemy paBHO CKaISIpHOE MPOU3BEACHHE BEKTOPOB a={X1, Y1, Z1} 1 b={Xy, Y2, Zo}

. CymMme HOMAPHBIX IPOM3BEICHUI COOTBETCTBYIOIINX KOODIMHAT

BEKTOPOB X1 Xp+Y1Yo+717

® IUIOIIAJM MapayjIesiorpaMMa, MOCTPOSHHOTO Ha MPUBEICHHBIX K O0IIeMy Hadaly
BekTopax au b

® DPa3HOCTH MOTIaPHBIX NIPOU3BEICHUI COOTBETCTBYIOIIUX KOOpJIMHAT
BEKTOPOB X1X2-Y1Y2-21Z)

Yemy paBHO BEKTOPHOE MPOU3BEACHUE BEKTOPOB a={X1, Y1, Z1} u b={x2, Y2, 22}

o XiX1tYyi1YotZ1Zp

o (YaZo-Y2z1)+(XoZ1-X1Z2)+(X1Y2-X2Y1)

o {V125-Yo21, XoZ1-X1Z2, X1Yo-XoV1}

[Tycte 3amanbl Tpu BekTopa a={X1, Y1, Z1}, b={X2, Y2, 22} u c={X3, y3, Z3}. Uemy paBHO

HX CMEIIaHHOE TPOU3BEICHHUE

*  X3(Y122-Y221)*+Y3(Z1X2-2X1)+Z5(X1Y2-X2Y1)

o {Xa(y1ZotY271), Ya(Z1Xo+ZoX1), Z3(X1Y2+X2y1)}

o {X3(y12o-Y221), Y3(Z1X2-22X1), Z3(X1Y2-X2Y1)}

Hp}lMa}l Ha niockocmu. Hp}lMClﬂ U njilocKocnb 6 npocmpaHcniee

1.

Oo6mee ypaBuenue npsmoit Ax+By+C=0 Ha3pIBaeTCs HEMOTHBIM, €CITN
e xotrsa O0bl 011H U3 KodddunmenTos A, B, C paBeH HYIIIO




e kodpduuuents! A u B paBHbI HyITIO
e Bce koahdunuentsl A, B, C paBHbI HYITIO
Omnpepaennte KOOPAUHATHI HAIIPABIIAIONIET0 BeKTopa mpsmoi (x-1)/2 = (y-2)/1

o {-1,-2}

e {21}

{12}

Omnpenenute yrioBoi ko3 duiment K u orpe3ok b, orcekaemprit Ha ocu Oy mpsiMoit
y=X-2

e k=1, b=2

e k=-2,b=1

o k=1,b=-2

Kakyto miockocTs onpezenser ypasHenue 2y+z=0?

e mapamensHyto miockoctu Oyz

® mepreHAuKyIsIpHyto ocu OX

®  IPOXOAAULYIO uepe3 och OX

e uiockocts Oyz

JIBe TUIOCKOCTH TEPICHIUKYISPHBI, €CITN

® UX HOpMaJIbHbIE BEKTOPbI OPTOrOHAJIbHbI

® OHM IIEPECEKAIOTCS B OAHOU TOYKE

® UX HOPMAJIbHBIC BEKTOPHI KOJUTMHEAPHBI

YcTaHOBHTE COOTBETCTBHE MEXIY (OpMyNIod W BHJIOM YypaBHEHHS MPSIMOH Ha

IJIOCKOCTH

e Ax+By+C=0 (BBIBEPUTE c yrmoBeiM ko3(dduumeHToM, mapamMeTpuyecKue,
HOPMHUPOBAHHOE, «B OTPE3KaX», 0011ee, KAHOHUYECKOE)

o Xx=x+lt, y=y;+mt (BBIBEPUTE c yrinoBbiM k03 duiipieHToM, napameTpudeckue,
HOPMHPOBAHHOE, «B OTPE3Kax», 0011ee, KAHOHUYECKOE)

e x/a+y/b= 1(BbIBEPUTE c yrioBeiM KO3(hOHUIKMEHTOM, MapaMeTpUYECKUe,
HOPMHUPOBAHHOE, «B OTpE3Kax», 0011ee, KAHOHUYECKOE)

e X-COSoty-Sina-p=0 (BBIBEPUTE c YTJIOBBIM KO3 puImeHToMm,
napamMeTpuieckue, HOpMUPOBAHHOE, «B OTPE3Kax», 00IIee, KAHOHMYECKOE)

o (X-x)/I = (y-y1)/m (BBIBEPUTE c yrioBbiM K03(bGHUIIMEHTOM, TapaMETPUIECKHUE,
HOPMHPOBAHHOE, «B OTPE3Kax», o0IIee, KAHOHUYECKOE)

o y=kx+b (BBIBEPUTE ¢ yrioBbiM k03hGUIMEHTOM, MOapaMeTpryecKue,
HOPMHPOBAHHOE, «B OTPE3Kax», o01Iee, KAHOHUYECKOE)

JIBe mpsiMble Ha MIIOCKOCTH MapajleNIbHbl, €CITU

o 1+kik,=0

e X VIJIOBBIE KOO(D(DUIIMEHTEI PABHEI

® UX HOPMAJIBHBIC BEKTOPHI KOJUITMHEAPHBI

¢ X HANPABJISIONINE BEKTOPHI KOJUIMHEAPHBI

® X HaNpaBJSIOIIME BEKTOPbI OPTOTOHAIBHBI

® X HOpMaJIbHbIE BEKTOPBI OPTOTOHAJIbHBI

JIBe mpsiMble B TPOCTPAHCTBE MapajlIeNIbHbI, €CITU

® X KAHOHWYECKHE YPaBHEHHS OJIMHAKOBBI

® UX HANPaBJSIOIINE BEKTOPHI OPTOTOHATHHBI

¢ X HANPABISIONINE BEKTOPHI KOJUTHHEAPHBI

VYcTaHOBHTE COOTBETCTBUE

e @psMas MapajuleldbHa IUIOCKOCTH, ecnu u  Tonbko ecian  (BBIBEPUTE
HalpaBSIIOIIMM ~ BEKTOP NOPSIMOM M HOPMAJBHBIM  BEKTOP  INIOCKOCTH
KOJJIMHEAapHbI, OHAa MapajieibHa IUIOCKOCTH M BCE €€ TOYKH CYThb TOUYKHU




IIJIOCKOCTH, HAIIPABJISIFOIIMNA BEKTOP MPSMOI OPTOrOHAJIEH HOPMAJIbHOMY BEKTOPY
TIJIOCKOCTH)

e [psMas MEPHEHIUKYJIIpHA IUIOCKOCTH, ecau U Toipko eciu (BBIBEPUTE
HalpapsAOMMUA  BEKTOP  OPSIMOM M HOPMAJBHBIA  BEKTOpP  IJIOCKOCTH
KOJUIMHEapHbl, OHA [apajuleJbHA IUIOCKOCTM WU BCE €€ TOYKH CYThb TOYKHU
IIJIOCKOCTH, HAMPABJIAIOIINI BEKTOP IPSIMOM OPTOrOHAJIEH HOPMAJIbHOMY BEKTOPY
TIJIOCKOCTH)

e nqpsMas TPUHAISKUAT IUIOCKOCTH, eciu ©u  Toibko eciu (BBIBEPUTE
HalpaBSOIIMM ~ BEKTOP NOPSIMOM M HOPMAJbHBIA  BEKTOP  IUIOCKOCTH
KOJUIMHEApHbl, OHA @apajuleJbHA IUIOCKOCTM M BCE €€ TOYKHM CYTh TOYKH
IJIOCKOCTH, HAPABJISIOIINI BEKTOP MPSIMOM OPTOrOHAJIEH HOPMAJIIbHOMY BEKTOPY
TIJIOCKOCTH)

10. CoBOKYMHOCTH BCEX IMIIOCKOCTEH, MPOXOAALIUX Yepes mpsamyro L, Ha3piBaeTcs
® IIYYKOM IUIOCKOCTEH

® CBS3KOH IUIOCKOCTEU

Kpuswie smopozco nopsoxa
1. VYcraHoBuTe COOTBETCTBUE
® TCOMETPHYECKOE MECTO TOUYEK IUIOCKOCTH, JJIsi KOTOPHIX abCONIOTHAs BEIMYMHA
pazHoCcTH paccTossHui 10 (okycoB ecTh BenuuuHa nocrosiHHas (BBIBEPUTE
runepOoa, JUTUIIC, Tapadoa)
® TE€OMETPUYECKOE MECTO TOYEK IJIOCKOCTH, JUJISl KOTOPBIX CyMMa pacCTOSHUM 10
¢dokycoB ectp BenuunHa mnocrosiHHas (BBIBEPUTE rumnepbona, »inurc,
napaboia)
® TEOMETPHYECKOE MECTO TOYEK IJIOCKOCTH, JAJIsi KOTOPBIX paccTosiHue A0 (okyca
paBHO paccrosHU0 A0 aupekTpuchl mnoctosHHas (BBIBEPUTE rumep6ona,

JLIMIIC, Tapaboia)
2. Bribepure BepHbIE YTBEPXKICHUS. JIMPEKTPHUCH SJLIHIICA

®  pacroJ0KEHbl BHE AJIIUIICA
®  pACIIOJIOKEHBI HA PACCTOSHUM &/€ OT LIEHTpa HILINICa
®  PACIHOJIOXKEHBI MapaIeIbHO OOJIBLION OCH 3JUTUIICA
3. Bribepure BepHbIe yTBEpKICHUS. J{UPEKTPUCHI TUIIEPOOITBI
® [EPHEHAUKYISIPHBI IEHCTBUTEILHON OCH TUIIEPOOIIBI
®  DACIIOJIOKCHBI HA PACCTOSHHUU &/€ OT LIEHTPa THIePOOIIBI
® UMEIOT O0IIKE TOUYKHU C TUIIEPOOIIOi
4. BpiOepuTe BepHbIE YTBEPKACHUS
QJIIUIICHI C OJTMHAKOBBIMU HKCIIEHTPUCUTETAMU MOAO0OHbI
rUnepOosIbl ¢ OIMHAKOBBIMU IKCIIEHTPUCUTETAMU TTOJ00HBI
J100BIe J1BE Mapabosbl 0 100HbI
AKCLEHTPUCUTET dJuTHIca 6obie 1
SKCLEHTPUCUTET TUiepOoIIbl Oosnblie |
5. 3aBUCHUT JIM BUJ KPUBOU BTOPOTO MOPSAKA OT BEIOPAaHHON CUCTEMBI KOOPAUHAT
® TOJBKO JUIs TUIIEPOOIIBI
HET
aa
TOJIBKO JIsI Tapa0oIib
TOJIBKO JUIS AJLTUIICA

CamocrodrenbHas padoTa 3aKJII04aeTcsl B MOJrOTOBKE K PELICHHUIO 3a/1a4, B TOM YHUCIIE, C
UCIIOJIb30BAHUEM CHUCTEMbl  aJalnTHBHOTO oOyueHus Plario, a Takke paccMOTPEHHIO
TEOPETHYECKHX BOIPOCOB, BO3MOYKHO, C HCIIOJIb30BaHHEM PECYPCOB, YKa3aHHbIX B II. 12 (B).



Bomnpocsl 11 caMoCTOSITE/IbHOM PadoThI

1.
2.
3.

16.
17.
18.
19.

20.
21.

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

32.

33.
34.

10.

JIuneliHbIe Olepalvy HaJl BEKTOPaMU U UX CBOMCTBA.

JIuHeitHas 3aBUCUMOCTb BEKTOPOB.

CkansipHoe Mpou3BeIeHHE BEKTOPOB. ['eomeTpuueckue u anrebpanyeckue CBOMCTBA
CKaQJISIPHOTO MPOU3BEJCHHUS.

BekropHoe npousBeneHre BeKTOpoB. ['eoMerpuueckue U anredpanyeckue CBOMCTBA
BEKTOPHOTO MPOU3BEICHHUS.

CMmeniaHHoe TPOU3BEJCHUE BEKTOPOB. ['eoMeTpuyeckuii CMBICT CMEIIAHHOTO
MIPOU3BEICHUS.

bazuc, koopauHatsl BekTOopa. [lekapToBa MpsSMOYroJibHasi CUCTEMa KOOpPAMHAT,
JIEKapTOBBI KOOPJIMHATHI BEKTOPA, ACKAPTOBBI KOOPAUHATHI TOYKM HA IJIOCKOCTH U B
npoctpancTBe. Harmpapisionire KOCHHYChI BEKTOpa.

BripaxkeHune CKaJIisipHOro MPOU3BEACHUA B ICKAPTOBBIX KOOPAMHATAX.

BripaxkeHue BEKTOPHOTO IPOU3BEICHUS B IEKAPTOBBIX KOOPAUHATAX.

BripaxkeHne cMelanHoro Npou3BeAeHUS B IEKAPTOBBIX KOOPAMHATAX.

. Ob1ee ypaBHEeHUE NPsAMO Ha MIockocTy. HopmanbHbI BEKTOp NpsSMOii.

. HenonHele ypaBHEHUS NpsAMOM. Y paBHEHUE NPAMOH «B OTpE3KaxX».

. Kanonnueckoe ypaBHeHue npsamoil. Hanpapirsironiuii BEKTOp IpsIMOM.

. YpaBHEHHE NPSIMOH € YIIIOBBIM KO3 (HULIUEHTOM.

. HopmupoBanHoe ypaBHeHHE MPsAMONA. OTKIOHEHUE TOUYKHU OT IPSIMOM.

. YTOII MEXIy NpSAMBIMH. YCIOBUS NAapaJUIEIbHOCTH U NEPIEHIUKYIIPHOCTH ABYX

IPSMBIX.
OO1iee ypaBHEHHE IIOCKOCTH.

HenosHble ypaBHEHUS IIOCKOCTH. Y paBHEHHUE IJIOCKOCTHU «B OTPE3KaX».
HopmupoBanHoe ypaBHeHHE TUIOCKOCTH. OTKIOHEHHE TOUYKH OT IJIOCKOCTH.

VYroa Mexy IIOCKOCTSIMH. Y CIIOBUS NapajlIeIbHOCTH U NEPIIEHAUKYISIPHOCTH JBYX
IIJIOCKOCTEM.

[Ipsimas B mpocTpancTBe. KaHOHMYECKHE ypaBHEHUS IIPSMOM B IIPOCTPAHCTBE.

Yron Mexay nOpAMOW M IUIOCKOCTBIO.  YCIOBHMS  MapajuleIbHOCTH U
MEPIEeHIUKYISPHOCTH MPSIMON MIOCKOCTH.

Omnunc. KaHoHMUeckoe ypaBHEHHE JJUINIICA.

I'unepOona. Kanonndeckoe ypaBHeHHE THTIEPOOITHI.

[Tapa6ona. KaHoHn4eckoe ypaBHeHHE apadoIIbl.

HccnenoBanue Gopmbl IIUIICA 110 €70 KAHOHUYECKOMY YPaBHEHHUIO.

HccnenoBanue GpopMbl rUnepO0IIbl O €€ KAHOHMUECKOMY YPaBHEHHUIO.
NccnenoBanue Gpopmsbl napaboibl 10 €€ KAHOHUYECKOMY YPaBHEHHUIO.

IIpuBeneHne ypaBHEHUS BTOPOTO MOPsIIKa K KAHOHUYECKOMY BUAY.

[leHTpanpHbIe MOBEPXHOCTH BTOPOTO MOPSAKA.

Omnmuncouna. KaHoHMYecKoe ypaBHEHUE JUIAIICOUIA.

OpnononocTHed  TUNEpOoons. KaHOHWYECKOE ypaBHEHHE OJHOIIOJIOCTHOTO
runepoonIona.

JIBynosiocTHeId  rumnepOosona.  KaHoHmdeckoe  ypaBHEHHE  JIBYIOJIOCTHOTO
runepOoona.

Onuntudeckuil mapadboiaous.

I'unepOonuueckuit mapadonou.

IHopsaok npoBeaeHNsI U KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTeCTALIMH

DKk3aMeH B TMEPBOM CEMECTpe IMPOBOAUTCS B MUChMEHHOW (opme mo Ouneram.
DK3aMEHAIMOHHBIA OWJIET COCTOMT M3 JBYX TEOPETHUYECKHUX BOIMPOCOB. [Ipom0OmKUTENTBHOCTD
sKk3aMeHa 1,5 Jaca.



IlepBbIif Bompoc B KaKAoM Ousere chopMyIUpoBaH AJsl MPOBEPKU CPOPMHUPOBAHHOCTH
CIemyIomuX KoMIeTeHmi/maankaropos komnetrenuii: OIIK-1, MOIIK 1.1, MOIIK 1.2, MOTIK
1.3.

Bropoii Bonpoc B kakaoMm Ousete cHopMyIupoBaH I MPOBEPKU CPOPMUPOBAHHOCTH
CIIEIYIOINUX KOMIEeTeHIMi/ nHauKkaTopoB komnerennuid: OITK-2, MOIIK 2.1, MOTIK 2.2, MOTIK
2.3.

IIpumepHbIii IEpeYeHb TEOPETHYECKUX BOIIPOCOB

1. Ornepanusi CJI0KEHHUS IByX BEKTOPOB U €€ CBOMCTBA.

2. Onepanys yMHOXKEHHS BEKTOpa Ha BEILIECTBEHHOE YHCIIO U €€ CBOMCTRA.

3. JIuneitHas 3aBUCUMOCTb BEKTOPOB.

4. JlunHeiiHast 3aBUCUMOCTbD JIBYX BEKTOPOB (T€OpeMa, CIIEIACTBHS).

o. Jlunelinas 3aBUCUMOCTb TPEX BEKTOPOB (Te€opeMa, CIECICTBUS).

6. JluneiiHast 3aBUCMMOCTD YEThIPEX BEKTOPOB (T€OpEMa, CIIEJCTBUE).

7. [Tousitue 6a3uca, ad(pUHHBIE KOOPAMHATHI.

8. [Tpoekius BEKTOpa Ha OCh M €€ CBOMCTBA (Teopema).

9. JlexapTOBBI KOOPAMHATHI BEKTOpa (TeopemMa).

10.  Hampamnsronue KOCHHYCHl BeKTOpa. JInHelHbIe CBONCTBA MPOEKIIMU BEKTOpa Ha
ochb (yTBEpXKACHUE).

11.  CkansgpHoe mnpousBeleHHUE BEKTOPOB. ['eoMeTpuyeckue CBOICTBA CKaISPHOTO
npou3BeIeHUs (IBE TEOPEMBI).

12.  CkansgpHoe mnpou3BeIEHUE BEKTOPOB. AJredpanyecKkue CBOICTBA CKaISPHOTO
npou3BeIeHUs (YETHIPE CBOICTRA).

13.  BrIpaxkeHue CKaJIspHOTO MPOU3BEACHHUS B JIEKAPTOBBIX KOOpAMHATaX (Teopema,
CJIC/ICTBHS).

14.  TlpaBbie u jeBbIC TPOIKU BEKTOPOB.

15. BekropHoe mnpousBeneHHE BEKTOPOB. ANreOpanyecKkue CBOMCTBA BEKTOPHOIO
npousBenieHus (0e3 TUCTPUOYTUBHOCTH).

16.  BekropHoe  mpou3BelCHHWE  BEKTOPOB.  JIMCTpHOYTHBHOCTH  BEKTOPHOTO
MIPOU3BEICHUS.

17. BekropHoe mnpousBeneHHEe BEKTOpPOB. ['eomeTpHueckue CBOMCTBA BEKTOPHOTO
MpOU3BeIeHUs (TPU TEOPEMBI).

18.  BeIpa)keHHe BEKTOPHOTO MPOW3BEICHHS B JIEKApTOBBIX KOOpAMHATAX (Teopema,
CJIE/ICTBHE).

19. CmemanHoe TpPOU3BEIACHWE BEKTOPOB. [ €OMETPHYECKHH CMBICT CMEUIAHHOTO
pou3BeieHus (TeopeMa, CIeICTBUS).

20.  BeIpaxkeHHE CMEIIAHHOTO MTPOU3BEICHUS B JCKAPTOBBIX KOOPIAMHATAX (TeopeMa).

21.  OOmee ypaBHEHHE MPSMOIA Ha TUIOCKOCTH (JBE TEOPEMBI).

22.  HenonHble ypaBHEHHS MPSIMOI. Y paBHEHHE MPSIMOM «B OTpE3Kax».

23.  KanoHmueckoe ypaBHEHHE MPAMOHN Ha TUIOCKOCTH. [lapameTpuueckue ypaBHEHUS
IPSAMOi

24.  VYpaBHeHHUE NPAMOH C yrIoBbIM KO3 (duUlimeHToM (Teopema).

25. HopmupoBanHoe ypaBHEHHE ITPSMON.

26.  OTkJIOHEHUE TOYKHU OT MpSIMOH (Teopema).

27. Yrom wmexnay nNOpsAMBIMA Ha IUIOCKOCTH. YCJIOBUS MapajuIeIbBHOCTH U
NEPIEeHIUKYISIPHOCTU ABYX MPSIMBIX.

28.  VYpaBHeHHE ITy4yKa MPSIMBIX Ha TUIOCKOCTH (TeopeMa).

29.  OOmee ypaBHEHHE MJIOCKOCTH (JIBE TEOPEMBI).

30.  HenonHble ypaBHEHHS IUIOCKOCTH. Y paBHEHHUE ITIOCKOCTH «B OTPE3KAX».

31.  Vrom Mexny IJIOCKOCTSAMH. YCIOBUS MApauIeTbHOCTH W TEPIECHIUKYISIPHOCTH

JIBYX INTIOCKOCTEH.
32. HopmupoBaHHOE ypaBHEHHE IIOCKOCTH.



33. OTKJIOHEHHE TOYKH OT IJIOCKOCTH (Teopema).

34. [Ty4ku u CBSA3KH IUTOCKOCTEH (JIBE TEOPEMBI).

35. Kanonnueckue ypaBHeHHsT mnOpssMOM B mpocTtpaHcTBe. I[lapamerpuueckue
ypaBHEHUS NPAMON. YpaBHEHHS PSIMOM, TPOXOIAILIECH Yepe3 ABE TOUKH.

36.  VYrom wMexay TNpSIMBIMH B TPOCTPAHCTBE. YCIOBUS TapaUICTbHOCTH U
NEPIEeHIUKYIIPHOCTU ABYX MPSAMBIX B IPOCTPAHCTBE.

37.  YcnoBus MPUHAIICKHOCTH ABYX MPSMBIX OJHOH ITOCKOCTH.

38. VYrom Mexay mpsAMOW M  IUIOCKOCTBIO. YCJIOBHS MapajlieIbHOCTH U
NEePHEHANKYJISIPHOCTH PSIMOM MIIOCKOCTH.

39. Yron Mexay npsMOW W IUIOCKOCTBbIO. YCJIOBHE MPUHAMICIKHOCTH MPAMOM
IJIOCKOCTH.

40. CBs13Ka PSAMBIX B POCTPAHCTBE.

41. Kanonuueckoe ypaBHeHHE AIUTHIICA.

42.  HccnenoBanue (hopmbl 3IIIUIICA 10 €70 KAHOHUYECKOMY YPaBHEHHUIO.

43. Kanonuveckoe ypaBHEHUE TUTIEPOOITHI.

44.  Hccnenoanue (popmbl TUIIEPOOIIBI IO €€ KAHOHUYECKOMY YPAaBHEHHUIO.

45. Kanonnueckoe ypaBHeHUE MapadoJIbI.

46. Hccnenoanue Gpopmbl mapaboIIbl 0 €€ KAHOHUYECKOMY YPaBHEHHIO.

47. DKCHEHTPUCUTET DIUTHUIICA.

48. DKCIEHTPUCUTET TUIIEPOOJIBI.

49.  Jlupextpucsl duunca. CBOHCTBA JUPEKTPHUC JUIUTICA.

50.  Tupektpucsl runep06osbl. CBOMNCTBA AUPEKTPHUC TUTIEPOOIIBI.

ol. Kanonudeckoe ypaBHeHHE drumuriconya. VccnemnoBanne GOpMbI AJUTUTICOHUIA TIO
€ro KaHOHHYECKOMY YPaBHEHHUIO.

52.  KanoHmyeckoe ypaBHEHHE OJHOIMOJIOCTHOTO rurepbomonna. MccnenoBanue
(GbOpMBI OAHOIIOJIOCTHOTO TUIIEPOOIOUA IO €r0 KAHOHUYECKOMY YPAaBHEHHUIO.

53.  Kanonmyeckoe ypaBHEHHE [BYIOJOCTHOTO TumepOonouma. HMccienoanue
(GbopMBbI IBYMOJIOCTHOTO TUTIEPOOIION 1A [0 €T0 KAHOHUYECKOMY YPaBHEHHIO.

o4, Kanonundeckoe ypaBHEHHE KOHyca BToporo mnopsiaka. VccrmemoBanue (Gopmer
KOHYyCa BTOPOTO MOPSAKA MO €ro KAHOHHYECKOMY YPaBHEHHUIO.

95. KaHonuueckoe ypaBHeHME AiIuMnTHYEecKoro mapabosnouga. Kanonmueckoe

ypaBHEHHE THIIepOOINYECKOro napadoaoua.

Pe3YJ'ILTaTI>I HpOMe)KYTO‘IHOﬁ aTTeCTallu  ONpPCACIAOTCA OLCHKAMU  «OTJIIMYHO»,
«XOopouIo», KyaoBJICTBOPHUTCIBbHO», «KHECYAOBJICTBOPHUTCILHO).
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OIIK-1: HOIIK 1.1: Cmnabo YactuaHo B mesoM | YcmenrHo
Criocoben [Ipumenser c(OpMHUPOBAHHBIE | OCBOCHHEIE YCIIEITHO MIPUMEHSIEMbIC
MpEACTAaBUTH OCHOBHBIC HaBBIKU 1 YMCHUA HaBBIKHU )51 MIPUMEHACMBIC HABBIKH U
a/IeKBaTHYIO TIOJIOXKEHHUS, NPUMEHUMOCTH yMeHHA HaBBIKH U | yMeHus BBISBI
COBPEMEHHOMY 3aKOHBI, METO/IbI | 0a30BBIX 3HAHHMH NPUMEHUMOCTH | YMEHHS BBISIBN | SHUS 3aj]ad,
YPOBHIO 3HaHUI | €CTECTBEHHOHAY MOJTYYSHHBIX €HHSI THIIOBBIX | CBOJSIIMXCS K
Hay4HYIO YHBIX U 3HAHHUK 3ajaad, peLIeHuo
KapTUHY MUpa Ha | MareMaTHYeCKUX CBOJSIIIUXCST K | M3BECTHBIX
OCHOBC 3HAaHUA JUCHHUITIIINH PEUICHUTIO TCOMETPHUUICCKU




OCHOBHBIX M3BECTHBIX X 3a7a4
MOJIOKEHUH, TEOMETPUUECKHI
3aKOHOB U X 3a7a4
METOJIOB
€CTECTBEHHBIX HOIIK 1.2: Cnabo YacTtuuHo B nenom VYcnemno
HayK " Hcnons3yer c(OpMHUPOBaHHbIE | OCBOCHHBIE YCIIEIITHO HpUMEHsIEMbIe
MaTeMaTHKH. €CTECTBEHHO- HaBBIKK U YMEHUs | HaBBIKH U | mpuMeHseMble | HaBBIKK U
Hay4YHbIC 3HAHHUS | MPUMEHUMOCTH yMeHHUS HaBBIKH U YMEHHS BBISIBI
TSt MOJTYYSHHBIX NPUMEHUMOCTH | YMEHHSI pElIeH | €HHS U
aJIeKBaTHOTO, 3HAHHH JUISL | TIOJTy4EHHBIX us 3aj1a4, pemeHus 3a1ad,
Ka4eCTBEHHOTO pemieHus 3aga4 HaBBIKOB  JUIA | CBOASAIIMXCA K | CBOAAIIMXCS K
00BSACHEHUS penieHust 3a1a4 | PEHICHHUI0 PELICHUIO
Ha0moaaeMoi M3BECTHBIX H3BECTHBIX
KapTHHBI MUpa TEOMETPUYECKH | TEOMETPHUYECKH
X 3a7a4 X 3a7a4
HOIIK 1.3: Cnabo YacTuuHO B nesnoM | YcmeuHo
HemoHcTpupyeT | copmupoBaHHBIE | OCBOCHHBIE YCIIEITHO HpUMEHsIeMbIe
MPaKTHYECKUE HaBBIKM U YMEHUs | HaBBIKH U NpUMEHsIEMbIe | HaBBIKH U
HaBBIKH MPUMEHUMOCTH yMeHHUS HaBBIKH u | ymenus ommca
MIOTy4CHHS 0a30BBIX 3HAHUH MPEACTABICHUS | YMEHHS peIleH | HUS 0ObEKTOB
KOJINYECTBEHHBIX CJIOKHOM 3amaun | us 3aja4, | peaJlbHOTO
XapaKTEePUCTHK B BHJIE CBOJSIIIMXCA K | MHpa
HaOII0JaeMBIX COBOKYITHOCTH PELICHUIO a/IeKBaTHBIMHU
00BEKTOB MPOCTHIX 33/1a4 | U3BECTHBIX TEOMETPUIECKH
TIPUPOJIBI TEOMETPUYECKH | MU MOJEIISIMU ,
X 3a7a4 BBISIBJICHUS U
pelieHus 3a1ad,
CBOISILIIUXCS K
PpelIeHuIo
U3BECTHBIX
TEOMETPUYECKH
X 3a7a4
OIIK-2: HOIIK 2.1: ®parMeHTapHbIE ®parMmenTapHsle | B nenom VYenemno
Cnocoben Nmeer 3HaHWUs, c1abo 3HaHMUA, YCIICTITHO TIPUMEHsIEMBbIC
BBISIBJISTH Npe/ICTaBICHUE c(OpMHUPOBaHHBIE | YACTHYHO NPUMEHSIEMbIe | HaBBIKH U
€CTEeCTBEHHOHay4 | 00 HaBBIKK U YMEHUsI | OCBOCHHBIE HaBBIKH U yMeHHs TIOUCKa
HYIO CYITHOCTb HCTOPHYECKOM U | momcka HaBBIKH U YMEHHUS IOUCKA | MCTOYHHKOB
npobieM, COBPEMEHHOM HCTOYHHKOB yMeHUst paboThl | HCTOYHHKOB JMTEPATypHI B
BO3HUKAIOIIUX B | COCTOSIHUM JUTEPaATYPHI, C UCTOYHUKAMHU | JINTEPaTypBbl, Ppa3InuHbIX
xoze obnactu HEOOXOJUMBIX JIJIsl | JINTEepaTyphbl, HEOOXO/JUMBIX | UCTOYHHKAX,
npodeccroHanbH | mpodeccuoHansH | paboThI HE00X0TUMOH IUTS PabOTHI, MIPOBEACHUS
oi Oif IeATEITBHOCTH JUISL peTLICHNS aHamM3a aHaIM3a
JIeITeIIHOCTH, U 3a7a4n JUTEPaTypHl JIUTEpPaTypHl U
MPUMEHSTH TIPUMEHCHHUS
COOTBETCTBYIOIIN TOJTY4EeHHOH
it ¢usnko- uHdopmanuu
MaTreMaTHYeCKui JUISL pELLICHUS
anmapar JJisl uX MOCTaBJIEHHON
dhopmanuzanumy, 3a1a9u
aHamu3a u
HIPUHSTHS HOIIK 2.2: ®parMeHTapHbIE Obmwme, Ho He | ChopmupoBan | ChopmupoBaHH
penieHus Brinenser 3HaHWUs, c1abo CTPYKTYpHpOBa | HbIE, HO bl€ CHCTEMHbIE
Hay4HYIO copMUpOBaHHbIE | HHbIE  3HAHW, | cozpeparine 3HAHM,
CYIIHOCTb U HaBBIKH U YMEHUS | YaCTHYHO OT/EJbHBIE yCIIEITHO
npoOJieMHbIE NPUMEHUMOCTH OCBOCHHBIE poOesI MIPUMEHSIEMBIC
MecTa B 0a30BBIX 3HAHUH HaBbIKH u | 3HaHMA, B HaBBIKH U
pelaeMbIx yMeHHUS LeJIoM YMEHHS BBISIBII
3agadax NPUMEHUMOCTH | YCIEUIHO SHHUS U
po¢eCcCHOHATBH MOJTY4EHHBIX NpUMEHsieMble | pelLIeHHs 3a/1a4,




Ol IeATeNBHOCTH 3HaHUH HaBBIKU U CBOJAIIMXCS K
YMEHHS DEIleH | PeIIeHHIO
usl 337124, H3BECTHBIX
CBOAIIUXCA K | TEOMETPHYECKH
pEILICHUIO X 337124
U3BECTHBIX
reOMETPUYECKH
X 3a1a4
HOIIK 2.3: ®parMeHTapHbIE O0mue, HO He CoopmupoBan | ChopmupoBaHH
Bnaneer 3HaHWUs, c1abo CTPYKTYpHpOBa | HBIE, HO bIE CUCTEMHBIE
npueMaMy 1 copMHpOBaHHbEIC | HHBIC 3HAHHS, cozepIKalie 3HaHUS,
METOJaMH HABBIKU U YMEHHS | 4aCTHYHO OT/ICIIbHBIC YCHEIIHO
penreHns HNPUMEHUMOCTH OCBOCHHBIC npo0eIsl NPUMEHSEMbIe
pOOIEMHBIX 0a30BBIX 3HAHUH HaBBIKU U 3HaHW, B HaBBIKH H
3amad YMEHHUS eJI0M YMEHUS BBLIBI
npo(hecCHOHAIBH NPUMEHUMOCTH | YCIEIIHO CHUS U
Oif IeSITETBHOCTH MOJTYYSHHBIX NpUMEHsieMble | pelIeHus 3a/a4,
3HAHHUH HaBBIKH U CBOJISILIUXCS K
YMEHHS pelleH | PEeLICHUIO
us 3a71ad, U3BECTHBIX
CBOJISIIUXCS K | TEOMETPUYECKH
PELICHUIO X 337124
U3BECTHBIX
TeOMETPUYECKU
X 337124

Tekylmuii KOHTPOJIb MO JUCUUIUIMHE TAaKKE BJIMSET HA PE3yJIbTaThbl MPOMEXKYTOYHOU
aTTECTAIlMH: YCIEIIHOE BBHIIOJIHEHHE KOHTPOJIBHBIX Pa0dOT U PEryJIsipHOE MPOXOXKACHHE TECTOB
(ue menee 70 %) ABiseTCS OKa3aTeJIEM Ul aBTOMaTHYECKOT0 JI0IycKa K c/lade dK3aMeHa.

11. YueOHO-MeTOOu4YECKOE 00ecnmeyeHmne

a) DJNEKTPOHHBIA Y4YEOHBIA KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle» — https://moodle.tsu.ru/course/view.php?id=3561

0) O1leHOYHBIE MaTepHaIbl TEKYIIEro KOHTPOJIS W MPOMEXKYTOYHOM aTTECTaIluu 10
JTUCITUIIMHE pa3MEeIIeHbI B AJIEKTPOHHOM YU4eOHOM Kypce MO TUCIUTUIMHE

B) JIeKIMOHHBIE MaTepHabl, TEMbl TPAKTUYECKUX 3aHSATUNA CO CIIMCKOM 3aJlay, a TaKkKe
CCBITKA Ha CHCTEMY aJanTHBHOrO oOyueHus Plario pasmerieHsl B 3IEKTPOHHOM y4eOHOM Kypce
M0 TUCIUTUIUHE

12. Ilepeuenn y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

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

— CaburoB U. X. Jlunelinas anredpa v aHaJuTHYeCKas reoMeTpus : YuyeOHoe mocobue
i By3oB / CaburoB U. X., MuxaneB A. A. — Mocksa : Opaiir, 2020. — 258 c. — ( Beicuiee
obpasosanue) . URL: https://urait.ru/bcode/454410. URL.: https://urait.ru/book/cover/275430DE-
B895-4683-B077-1966BELIEFDAS

— IloramoB A. II. JluneitHas anreOpa M aHamuTHYecKass reoMeTpusi : Y4eOHUK HU
npakTukyMm ais By3oB / IlotamoB A. II. — Mocksa : IOpaiit, 2020. — 309 c. — ( Beicmiee
obpasosanue ) . URL.: https://urait.ru/bcode/451035. URL.:
https://urait.ru/book/cover/4C47AA00-2E15-4E08-B771-C5DB08B28636

—IlnotnukoBa E. I'. Jluneiinas anreOpa M aHamuTHdecKass reomMeTrpusi : Y4eOHUK H
npakTukyMm Juid By3oB / IlnotaukoBa E. I'., Banos A. II., JlorunoBa B. B., Mopo3osa A. B. ;
noxa pexn. [lnotaukoBoit E. I'. — Mocksa : FOpaiit, 2020. — 340 c. — ( Beiciiee o6pa3oBanue ) .




URL.: https://urait.ru/bcode/450619. URL: https://urait.ru/book/cover/79ED3001-ADE1-4E82-
A9DE-0478876DDFAG6

— Wnpuna B. A. Ananutudeckas reoMmerpus : [y4eOHHK JUIsl CTYACHTOB (PU3MUECKUX
crienpanbHOCTel U crienuanbHocTH "[lpukinaanas matematuka'] / B. A. Uneun, O. T'. [To3nsk. —
W3n. 8-e, crep. — Mocksa : @usmariur, 2019. — 223 c.: wi. — ( Kypc Bbiciieit MareMaTuku u
MareMarnuyeckor ¢uszuku / mox pen. A. H. Tuxonosa, B. A. Mnbuna, A. I'. CBemIHUKOBA ;BBIII.

3:)

0) JOMOJIHUTENBHAS TUTEpATypa:

— Knerenuk JI. B. COopHUK 337124 MO aHATMTUYECKON T€OMETPHUH : yaeOHOe 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 : ayekTpoHHbIH // JIaHb :
aJIeKTPOHHO-OnOmoreunas cucrema. URL: https://e.lanbook.com/book/187823

— y6epoumiep O. H. 3amaun u ynpaxHEHUS 1O aHATUTUYCCKON T€OMETPHUH : yueOHOe
nocob6ue / O. H. llybepommnep. — 34-¢ 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

— ITaxomoBa, E. I'. Jluneiinas anrebpa u ananutudeckas reomerpus. COOpHUK 3a/laHUM !
yueOHoe mocooue s By3oB/ E.I'. ITaxomoBa, C. B. PoxkoBa.— Mocksa : M3gaTenbcTBO
Opaiit, 2022.—-110c.— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-08428-3. — Tekcr
AIIEKTPOHHBIN // Ob6pa3oBarenbHas iatdopma FOpaiir [caiit].
URL.: https://urait.ru/bcode/490366

B) pecypcsl ceTr IHTepHET:
— Obpa3oBatenbHas mwardopma Stepik — https://stepik.org
— ObpasoBatenbHas mwiardGopma OTKpeiToe 00paszoBanue — https://openedu.ru

13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOT Ui

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

0) UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEKTPOHHBIN Karajor Hayynoi 6ubnuorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHii) Ty —

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

14. MaTepuaibHO-TeXHUYECKOe obecrieyeHne

AyauTtopun Uil IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THIIA.

Aynurtopun JUis TIPOBENEHUS 3aHIATHUM CEMUHApCKOro THWIIA, WHAMBHIYAIBHBIX U
TPYIIIOBBIX KOHCYJIbTAlM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHON aTTECTALNH.

[TomerieHust i1 caMOCTOSITENIbHONW pabOThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOW U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpeny
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

=

15. Undopmauus o paspadorunkax

[Ipoxonenko CBeTnana AHATOJILEBHA, K.T.H., AOUEHT, TT'Y, noueHT


https://urait.ru/bcode/490366
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
https://urait.ru/

