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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbio 0OcBOEHUS AUCHUIUINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 CrmocobeH mUpUMEHSTh €CTECTBEHHOHAay4YHbIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MAaTEMaTHYECKOI0 aHaIN3a U MOJCIIMPOBAHUS B MH)KEHEPHOHU AESITeIbHOCTH, CBA3aHHOMN
¢ (DOTOHHBIMH TEXHOJIOTUSMH 00pabOTKH UHGOPMAIUH, TPOSKTUPOBAHUEM, KOHCTPYHUPOBAHUEM
U TEXHOJOTHUAMU TPOU3BOJACTBA 3JIEMEHTOB, MPUOOPOB U  CUCTEM (OTOHMKM U
ONTOMH()OPMATHKHY;

YK-1 CnocobeH oCymIecTBIATh MOWUCK, KPUTUYCCKUN aHAIW3 U CUHTE3 HHGOpMAIIUH,
MPUMEHSATh CUCTEMHBIN TTOAXO0/ JIJIsl PEIICHUsI TOCTABICHHBIX 3a/1a4.

Pe3ynbraramMu 0CBOEHUS NUCHUIUIMHBI SIBISIFOTCS CIEAYIOIINE UHANKATOPBI JOCTHKEHUS
KOMIIETEHLIHM:

HNOIIK-1.1 Ilpumenser 3HaHUS MaTEeMaTUKA B HMH)XECHEPHOM TMPAKTHKE MpHU
MOJICJIUPOBAHUU;

NYK-1.1 OcymecTBiser mouck nHGpopMauu, HeOOXOAMMOM JIJIsl PEIICHUS 3a1a4H.

2. 33}13‘[“ OCBOCHUA TUCHHUIIIMHBI

— M3yunTh KaHOHUYECKHE NIPEJICTABICHNS Pa3IMYHbIX JUHUNA U IIOBEPXHOCTEM.
— HayuuThcst ncciienoBats GOpMBI IMHHIA U TIOBEPXHOCTEH.
— HayuuTtbcst pemars 3a1a4u, UCIOJIb3YS II0Jy4YEHHBIE TEOPETUUECKUE 3HAHHUS.

3. MecTo IUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuunnuna otHocutes K broky 1 «/luciuruinna (MOgysm)».
JlucuuniauHa OTHOCHTCS K 4YacTH 0Opa30oBaTelbHON MporpamMmebl, (OpMHpPYyeMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, SIBJISIETCS 00sI3aTEIbHOM 1711 H3y4EHUSL.

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

IlepBbIid cemecTp, 3K3aMEH

5. BxoaHblie TpeﬁoBal—[l/Iﬂ AJIsi OCBOCHHUA JTUCHUIIJIHHBI

JUisl yCHenHoro OCBOCHUs AUCHUILIUHBI TPEOYIOTCS KOMIIETEHIINH, C(POPMUPOBAaHHbBIE B
X0JIE OCBOEHHS 00pa30BaTENbHBIX IIPOrPaMM IPEALIECTBYIOIIETO YPOBHA 00pa30BaHusl.

ITocTpeKBU3UTHI AUCLUIUIMHBL: JIMHEHHas anreOpa, BEeKTOPHbBIM M TEH30PHBIM aHau3,
OCHOBBI ONTHKHU.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUUILINHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIAET 3 3.€., 108 uacoB, U3 KOTOPHIX:
-nekuu: 34 u.

-pakTUYEeCKue 3aHATUs: 32 u.

O0BbeM caMOCTOSTENLHON padOThI CTY/ICHTA ONpeaAeNieH YI4eOHBIM IIIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. BexTopsl
HanpaBnenvne Ha mpsiMOM, Ha TUIOCKOCTH, B MpPOCTpaHCTBE. HampaBieHHBIH OTPE3OK,
BekTOp. Onepaunu Haj BekTopamu. JInHeiHast 3aBUCMMOCTb BEKTOPOB.

Tema 2. basuc. KoopaunaTsl BeKTOpa B JaHHOM Oa3uce



Ad¢dunnas cuctema KOOpAMHAT Ha IUIOCKOCTH U B mpocTpaHcTBe. OCHOBHBIE 3a/lauH.
[IpssMoyrosbHas AeKapToBa cUCTEMa KOOPAUHAT Ha MNIOCKOCTU U B MPOCTPAHCTBE.

Tema 3. CkansipHoe, BEKTOPHOE U CMEIIaHHOE NMPOU3BEACHUE BEKTOPOB.

CkansipHOE IPOM3BEECHUE BEKTOPOB: OINpPEAEIEHUE, CBOMCTBA, BBIPAXKEHHUE CKAISIPHOTO
NpOU3BENCHUsT B JEKapTOBbIX KoopAuHatax. OpueHTanusi BEKTOPHOTO IPOCTPAHCTBA.
BekTopHOE mpou3BeneHUE BEKTOPOB: OINPEACIEHUE, CBOICTBA, BBIPAKEHHE 4YEPE3 JIEKAPTOBBI
KoopauHathl. CMeNIaHHOE NPOU3BEICHUE BEKTOPOB: OMpPENEICHHE, FeOMETPUUYECKUN CMBICT,
BBIpaXEHHE YEPEe3 KOOPANHATHI, CBOMCTBA.

Tewma 4. [IpeoOpa3oBaHue CUCTEMBI KOOPIUHAT

3amena Oasuca. [IpeoOpasoBanue apGUHHON CHCTEMbI KOOPAWHAT HA IUIOCKOCTH M B
npoctpanctBe. IIpeoOpa3oBaHue MNPSIMOYTOJIBHON JEKApTOBOM CHUCTEMbI KOOpJIMHAT Ha
IUTOCKOCTH ¥ B TIPOCTPAHCTBE.

Tema 5. [lonsTre 006 ypaBHEHUSX JTUHUN U TTOBEPXHOCTEH
[lonsiTue ypaBHEHUS JIMHUU, TOBEPXHOCTH, aHATTUTUYECKOTO YCIOBHS, OMPEACIISIONIETO
¢burypy. [lapamerpuueckue ypaBHEHUS JIUHUM.

Tema 6. [IpsiMmble TUHUU U TIJIOCKOCTH

Jluanm mepBoro mopsiaka. HesaBucuMOCTb mopsiaika OT BbIOOpa adUHHON CHCTEMBI
KoOpAuHAT. Pa3nuuHble ypaBHEHHs NPSAMOM JIMHUM HA IUIOCKOCTH. OTKIOHEHHE TOYKU OT
npsimoii. OCHOBHBIE 3aJaud, CBSI3aHHBIE C MPSAMOM JIMHMEW Ha IUIOCKOCTH. PaznuuHble
yYpaBHEHMsI IJIOCKOCTH B IpocTpaHcTBe. OOmiee ypaBHeHue IIockocTd. OCHOBHBIE 3a/1ayd,
CBSI3aHHBIE C IUIOCKOCTBHIO. Pa3inMuHble ypaBHEHHs NpPsSMOM B MPOCTpaHCTBE. BzaummHoe
pacroIokeHUe ABYX U TPEX IJIOCKOCTEH, NPSIMON U IVIOCKOCTH, ABYX HMPSMBIX B IIPOCTPAHCTBE.
OcHoBHBbIE 33/1a4H, CBSI3aHHBIE C IPSMON U IJIIOCKOCTBIO.

Tewma 7. JIunum BTOPOro nopsaka

OnpeneneHre JTUHUM BTOPOrO MOPSAKA HA IUIOCKOCTH. JJUIMIIC: ONPEACIICHUE, BBIBOJ
KaHOHMYECKOI'0 ypaBHEHHs, cBoiicTBa. ['umepOona: ompeaeneHue, BbIBOJ KaHOHHYECKOTO
ypaBHeHHUs, cBoiicTBa. [lapabona: ompeneneHue, BHIBOJ KAHOHMYECKOTO YPaBHEHUS, CBOMCTBA.
OKCIEHTPUCHUTET DJUIMIICA U TUNEepOoibl. [IupekTopraibHble CBOMCTBA 3JUIMICA M THIEPOOJIBL.
[TpuBenenue ob1ero ypaBHeHUs! KpUBOI BTOPOTO MOPAIKA K KAHOHUYECKOMY BHTY.

Tewma 8. [loBepxHOCTH BTOpPOrO NOpsiaKa

[TonsTre moBepxHOCTH BTOpOro nopsaka. [llunmuaapuueckue nosepxnoctu. Konnueckue
MIOBEPXHOCTH, KOHHMYEeCKue ceueHus. [loBepXHOCTM BpalleHHsA. OJUIMIICOMA: OINPEICIICHHE,
cBoiictBa. OJHONOJIOCTHBI W JBYNOJOCTHBIM runep6osounsl. KoHyc BTOporo mnopsika.
DAMUNTHYECKUH 1 THIIEpOOIMYECKUil MapaboIou/Ibl.

9. Tekymmii KOHTPOJb MO AUCHUIIIHHE

Tekylmuii KOHTPOJb IO JUCLMIUIMHE IPOBOAUTCS IYTEM KOHTPOJISI ITOCELIAEMOCTH,
MIPOBEICHUS KOHTPOJBHBIX pabOT, TECTOB IO JEKIIMOHHOMY MaTepuainy u pukcupyercs B popme
KOHTPOJIbHOM TOYKH HE MEHEE OJHOTO pa3a B CEMECTP.

IIpuMepsI TECTOBLIX 3aJaHUH

Bexmopuas ancebpa

1. Vkaxute nuHEHBIE ONlepally HaJl BEKTOpaMU
® CIO0XKEHUE BEKTOPOB
e YMHOXEHHE BEKTOpa Ha BEHIIECTBEHHOE YHCIIO
® YMHOXEHHE BEKTOpa Ha BEKTOP




2. BsiOepure cBoiCTBa OMEpaLuy CI0KEHHS BEKTOPOB & u b
a+b=b+a
(atb)+c=a+(b+c)
IS J1I000r0 BEKTOpa @ CYIIECTBYET HyaeBoM BekTop 0, uto a+0=a
IS 1I000r0 BEKTOpa @ CYIIECTBYET MPOTHUBOIOJIOXKHEINA BEeKTOp &', uro a+a'=0
X(at+b)=Xa+Xb
3. VYkaxwuTe CBOWCTBA ONepali YMHOKEHHS BEKTOpa Ha BEIIIECTBEHHOE YHCIIO
o X+a=X-a
(X+Y)a=Xa+Ya
e X(Ya)=(XY)a
X(at+b)=Xa+Xb
4. UYrto Ha3bIBACTCS CKAISPHBIM MPOU3BEICHHEM BEKTOPOB a 1 b
e  YNCJI0, PABHOE IIPOMU3BEIECHUIO BEKTOPOB A M b Ha KOCHHYC yIIa MEXK/1Y HUMHU
e YKCJIO, paBHOE IPOM3BEACHHUIO JUIMH BEKTOPOB A M b Ha KocHHYC yria MeEKIy
HUMU
®  YICJIO0, paBHOE MPOM3BEICHUIO JJIMH BEKTOPOB @ M D HA CHHYC yIiia MEKIY HUMHU
5. HeoOXoauMbIM ¥ JOCTaTOYHBIM YCIIOBHEM OPTOIOHAIBHOCTH JIBYX BEKTOPOB
SIBJISIETCS
e DPAaBEHCTBO HYJIIO MX CKAIIPHOIO IPOU3BEACHUS
®  UX KOJUIMHEAPHOCTh
® DPaBEHCTBO HYJIIO MX BEKTOPHOT'O MPOU3BEICHHUSI
6. B kakoM ciydae yros Mexay Bekropamu a u b Tymoi
e CKaJSIpHOE MPOM3BEICHUE BEKTOPOB MOJIOKUTEIBHO
® CKASIPHOE MIPOU3BEICHNE BEKTOPOB PABHO HYITIO
e BEKTOPHOE MPOM3BEICHUE BEKTOPOB PABHO HYJIIO
e CKaJsIPHOE IIPOM3BENEHNE BEKTOPOB OTPHUIATEILHO
7. YCTaHOBUTE COOTBETCTBHE MEXIY ajlreOpandecKuMH CBOWCTBAMH CKaJISIPHOTO
MPOU3BE/ICHUS U X Ha3BaHUAMU
e (atb,c)=(a, c)+(b,c) (BBIBEPUTE KOMMYTaTHBHOCTb, AaCCOI[MATHBHOCTb,

AUCTPUOYTUBHOCTB)

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

e (a, b)=(b, a) (BBIBEPUTE KOMMYTATUBHOCTb, aCCOIIMaTUBHOCTD,
TUCTPUOYTUBHOCTB)

8. Yto Ha3bIBaETCs BEKTOPHBIM IIPOMU3BEIEHHEM BEKTOPA a Ha BeKTop b
e BEKTOpP C, OPTOrOHAJLHBIA _ BEKTOpaM a U D,  HampaBieHHBIA  Tak,  YTO
Tpoiika abC mpaBasg, M MMEKOIMNA JUIMHY, DPABHYIO IPOU3BEACHHUIO JUIMH
BEKTOPOB a ¥ b Ha cuHyc yria Mexay HUMH
e upucno C, paBHOE MPOU3BEACHUIO JUTMH BEKTOpOB & v b Ha cuHyc yrima mexmy
HUMU
e BEKTOp C, WUMEIONIMH JUIMHY, PaBHYIO IPOU3BEJCHUIO UIMH BEKTOPOB a u b Ha
KOCHHYC yTJIa MEKIY HUMH
9. Ecau BexTOphI @ 1 b KoMHEEApHEI, TO
e 1X BEKTOPHOE IpousBeaeHue ecthb 0
e BEKTOPHOE MPOU3BeAeHHE OTINYHO 0T 0
e ¥X CKaJSIPHOE NMPOU3BEICHUE PABHO HYIIIO
10. Yemy paBeH MO/TyJIb BEKTOPHOTO MTPOM3BEICHHSI BEKTOPOB @ 1 b
e CKaJIspHOMY IPOMU3BEIEHUIO BEKTOPOB a U b
e IIOLIAAM IIApAJUIEIOrpaMmMa, IOCTPOCHHOIO Ha IPHUBEAECHHLIX K OOIIEMY HAyaly
BekTOopax au b




11.

12.

13.

14.

15.

16.

e 00bEeMy MmapajieNnenuriea, MOCTPOSHHOIO0 Ha MPHUBEICHHBIX K 00IIeMy Hadaly
BekTopax a, b u [a, b]

ITycth 3aJaHa YHOPSIAOUYCHHAS TpoMKa BEKTOPOB 4, b, C. CMerranHbIM

MPOM3BEICHUEM BEKTOPOB @, b 1 C Ha3bIBaeTCs

e BekTOp [a, [b, c]]

e BekTop (4, b)c

e uuco, paBHoe ([a, b], €)

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

® PaBHO HYIIIO

® OTpULIATENBHO

® [OJIOKHUTEIBHO

VYCTaHOBHTE COOTBETCTBUE MEXAY alreOpanyecKuMH CBONCTBAMHU BEKTOPHOTO

MIPOU3BEICHUS U UX HA3BAHUSIMU

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

TUCTPUOYTUBHOCTB )

e [atb, c]=[a, c]+[b, c] (BBIBEPUTE acconuatuBHOCTh, aHTHKOMMYTATHBHOCTD,
JAMCTPUOYTUBHOCTD)

e [a, b]=[b,a] (BBIBEPUTE acconuatuBHOCTb,  AHTHKOMMYTAaTHBHOCTD,
JTUCTPUOYTUBHOCTb)

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

. CymMme HOIAPHBIX IPOM3BEICHUM COOTBETCTBYIOIINX KOOPMHAT

BEKTOPOB X1XotY1Yot+717>

e [UIONIAM TapauiesiorpaMma, IOCTPOCHHOTO Ha MPHUBEICHHBIX K 00IIeMy Haday
BeKkTOopax a u b

® Pa3HOCTH MOMAPHBIX  MPOM3BEACHUMN COOTBETCTBYIOIIHX KOOPIMHAT
BCKTOPOB X1X2-Y1Y2-Z1Z2

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

o XiX1tYy1Yot+Z1Zp

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

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

[Tyctpb 3amanbl Tpu BekTopa a={X1, Y1, Z1}, b={X2, Y2, Zo} u c={X3, Y3, Z3}. Uemy paBHO

UX CMEIIaHHOE TPOU3BEICHHUE

o Xa(Y1Zo-YoZ1)+Ys(21Xo-ZoX1) +Z3(X1Y2-XoY1)

o {Xa(Yy1Zot+y2z1), Y3(Z1Xa+ZoX1), Za(X1Y2+Xoy1)}

o {Xa(Yy1Z2-Y2z1), Ya(z1Xo-22X1), Za3(X1y2-X2Y1)}

HpﬂMa}l HA njaocKocmu. Hp;maﬂ U njilocKocnb 6 npocmpaHcniee

1.

Oo6mee ypaBuenue npsmoit Ax+By+C=0 Ha3pIBaeTCs HEMOTHBIM, €CIIN

e x0Ts Obl 01uH U3 Kodbdunuentos A, B, C paBeH HyII0

e kodpduuuents! A u B paBHbI HyITIO

e Bce koap¢umentsl A, B, C paBHBI HyIIO

Omnpenenute KOOPAMHATHI HATIPABIIAIOIIETO BeKTOpa mpsiMoii (x-1)/2 = (y-2)/1

e {-1,-2}

o {2,1}

e {1,2}

Omnpenenurte yrioBoi koddduiment K u orpe3ok b, orcexaemprit Ha ocu Oy mpsiMoit
y=Xx-2

o k=1,b=2

e k=-2 b=1

o k=1,b=-2

Kakyto miockocTs onpezenser ypasHenue 2y+z=0?



napaienbHyo miockoctu Oyz
nepreHIUKYISIpHYI0 ocu OX
IPOXOJIAIIYIO uepe3 ock OX
mockocTh Oyz

5. JIBe mIOCKOCTH MEePHEHAUKYISIPHBI, €CIIH

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

6. YcraHoBuUTE COOTBETCTBHE MEXIy (GOPMYJIO W BUIOM YpaBHEHHS HOpSIMON Ha
MIJIOCKOCTH

Ax+By+C=0 (BBIBEPUTE c¢ yrioBeiM KO3(p(GUIMEHTOM, MMapaMeTpUUecKue,
HOPMHUPOBAHHOE, «B OTPE3Kax», 00Iiee, KAHOHHUYECKOE)

X=x1+t, y=y;+mt (BBIBEPUTE c yrioBbsiM KO3 PHUIIMECHTOM, TapaMETPUUECKHE,
HOPMHUPOBAHHOE, «B OTPE3Kaxy, 00Iee, KAHOHHYECKOE)

x/a+ylb= 1(BbIBEPUTE c¢ yrioBeiM k03()(HUIKMECHTOM, IapaMeTPHYECKUE,
HOPMHUPOBAHHOE, «B OTPE3Kax», 00IIee, KAHOHHUYECKOE)

X-coSa+y-sina-p=0 (BBIBEPUTE C YTJIOBBIM K0P punreHToM,
napamMeTpU4eckue, HOPMUPOBAHHOE, «B OTPE3Kax», 00IIee, KAHOHHYECKOE)
(X-x)/I = (y-y1)/m (BBIBEPUTE c¢ yrioBbiM K03(hGHINEHTOM, IapaMEeTPUIECKHUE,
HOPMHPOBAHHOE, «B OTPE3Kaxy, 00Iee, KAHOHUYECKOE)

y=kx+b (BBIBEPUTE ¢ yrioBbiM KOdQduiMeHTOM, HapamMeTpudecKue,
HOPMHUPOBAHHOE, «B OTPE3Kax», 001Iee, KAHOHHMYECKOE)

7. JIBe mpsiMbI€ Ha MJIOCKOCTH MapaJiIeNIbHbI, €CIIH

1+k;1ko=0

HX YI'JIOBBIC KO3d)d)I/IUI/IeHTBI PAaBHBbI

X HOPMAJIbHBIC BECKTOPHbI KOJJIMHCAPHBI

HX HAIIPABJIAIINEC BEKTOPbI KOJIJIMHCAPHBI
HX HAlIPaBJIAOIHUEC BEKTOPbI OPTOI'OHAJIbHBI
X HOPpMAJIbHBIC BEKTOPBI OPTOI'OHAJIbHBI

8. IBe mpsiMble B TPOCTPAHCTBE MAPaLICIbHBI, €CITH

HUX KAHOHUYCCKUC YPABHCHU OJAUHAKOBbBI
HX HAIPaBJIAIOIHUEC BEKTOPBI OPTOI'OHAJIbHBI
HUX HANIPaBJIAONIUME BEKTOPHI KOJJIIMHCAPHBI

YcTaHOBUTE COOTBETCTBUE

npsimMasi  MapajilelibHa IUIOCKOCTH, eciu u  Toiapko ecau  (BBIBEPUTE
HallpaBSIOIIMM ~ BEKTOP NOPSIMOM M HOPMAJIBHBIA  BEKTOP  IUIOCKOCTH
KOJUIMHEApHbI, OHAa MapajijleibHa IUIOCKOCTM M BCE €€ TOYKU CyThb TOYKH
IIJIOCKOCTH, HAIPABIIAIOIINI BEKTOP MPSIMOW OPTOrOHAJIEH HOPMAJIBHOMY BEKTOPY
MIJIOCKOCTH)

npsiMasi TIepreHIUKYIspHa IUIOCKOCTH, eciau W Toibko ecau (BBIBEPUTE
HalpaBJSAOMMN  BEKTOP  OPSIMOM M HOPMAJBHBIA  BEKTOP  IUIOCKOCTH
KOJUIMHEApHbI, OHAa IapajijielbHa IUIOCKOCTM M BCE€ €€ TOYKU CYThb TOYKH
IIJIOCKOCTH, HAMPABIIAIOIIMI BEKTOP MPSIMOU OPTOrOHAJIEH HOPMAJIBHOMY BEKTOPY
MIJIOCKOCTH)

npsiMasi  MPUHAUIEKUT TIUIOCKocTH, eciu U Toiabko eciu (BBIBEPUTE
HAallpaBIAIOIIMM  BEKTOP IPSIMOM M HOPMAIBHBIM  BEKTOP  IUIOCKOCTHU
KOJUIMHEApHbI, OHAa NapajjleibHa IJIOCKOCTM M BCE €€ TOYKU CYThb TOYKHU
IJIOCKOCTH, HAPABJISIOIINI BEKTOP MPSIMOM OPTOrOHAJIIEH HOPMAJIIBHOMY BEKTOPY
MIJIOCKOCTH)

10. CoBOKyMHOCTH BCEX IMIOCKOCTEH, MPOXOAAIIUX Yepes npsamyto L, Ha3biBaeTcs

OYYKOM INIOCKOCTEN




® CBS3KOU IJIOCKOCTEN

Kpusvie smopozco nopsioxa

1.

VY cTaHOBHUTE COOTBETCTBUE

® TEOMETPHYECKOE MECTO TOYEK IUIOCKOCTH, AJISi KOTOPBIX aOCONIOTHAs BEIMYHMHA
pazHoCTH paccTossHud 10 (oKycoB ecTh BenmmumHa nocrosiHHas (BBIBEPUTE
runepboa, JUTIIC, mapadosia)

® TEOMETPHYECKOE MECTO TOYEK IJIOCKOCTH, JUIsI KOTOPBIX CyMMa PacCTOSHUH 10
¢doxycoB ects BenmuunHa moctosiHHas (BBIBEPUTE runepGona, »amumnc,
napaboJa)

® TEOMETPHUYECKOE MECTO TOUYEK IIOCKOCTH, JJISI KOTOPBIX paccTosHue a0 (okyca
paBHO pacctosHui0 10 aupektpuckl mnocrosHHas (BBIBEPUTE rumnepboua,

SILIMIIC, Tapaboia)
Br16epute BepHble yTBepKAeHUS. JupeKkTpucel auiumca

®  DPACIOJIOKEHBI BHE DIUIMIICA

e pAaCIONOKEHBI HA PACCTOSHHUM a/€ OT LIEHTPA DILIMIICA

®  PaCIOJIOKEHBI apalIeIbHO OOJIBIION OCH JJUIHIICA

Bri6epute BepHBIC yTBEpKICHUS. JJUPEKTPUCH TUTIEPOOITBI

® IIEPIECHAMKYISIPHBI JIEHCTBUTEIHHON OCH THIEPOOIILI

® DPACIOJIOKEHBI HA pACCTOSIHUU @/€ OT IIEHTPA TUIIEPOOIIBI

® UMEIOT OOIIHE TOYKH C TUIIEPOOIIOi

Bri0epuTe BepHbIC YTBEPIKICHHUS

® DJUIMICHI C OJIMHAKOBBIMM SKCIIEHTPUCUTETAMH OT00HEI

e runepO0JIbl ¢ OAMHAKOBLIMU HKCIICHTPUCUTETAMU ITOA00HBI

e J1100KIe JiBE 11apaloJibl 110 J00HEI

® OKCIICHTPUCHTET ILIUICA OoJibIie 1

® DKCIIEHTPUCUTET runepOoisl Oomble 1

3aBHCHT JIM BHJI KpUBOM BTOPOI'O MOPSIKA OT BEIOPAHHOM CHCTEMbI KOOPHMHAT
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CamocrodrenbHas padoTa 3aKJII0YaeTCsl B MOJrOTOBKE K PELICHUIO 3a/1a4, B TOM YHUCIIE, C
UCIIOJIb30BAHUEM CHCTEMbl aJanTHBHOro oOyueHus Plario, a Takxke paccMOTpEHHIO
TEOPETHUYECKUX BOIPOCOB, BO3MOXKHO, C HCIIOJIb30BAHHEM PECYPCOB, YKa3aHHbIX B I1. 12 (B).

Bonpocs! 1151 camocToATe/IbHOM padoThI

1.
2.
3.

JInHeHbIe onepauy HaJl BEKTOPaMU U UX CBOMCTBA.

JInHeitHas 3aBUCUMOCTb BEKTOPOB.

CkanspHoe Mpou3BeACHHE BEKTOPOB. [ eomeTpuyueckre U anredOpanueckue CBONCTBA
CKQJISIPHOTO MPOU3BEJCHHUS.

BexTopHoe mpowusBeneHne BEKTOPOB. ['eomMeTpuueckue u anredpandeckue CBOMCTBA
BEKTOPHOTO MPOU3BEICHHUS.

CMeniaHHoe TpOU3BEEHUE BEKTOPOB. ['eoMeTpuyeckuii CMBICH CMEIIAaHHOTO
MPOU3BECHHUS.

basuc, xoopauHarel BekTOpa. JlekaproBa NpsAMOYroJibHasi CHCTEMa KOOpJHHAT,
JIEKapTOBBI KOOPIMHATHI BEKTOPA, AEKAPTOBBI KOOPJAUHATHI TOYKHA HA TJIOCKOCTH U B
npocTpaHcTBe. Hanpasisronye KOCUHYChI BEKTOPA.

BripaxkeHue ckansipHOTO MPOU3BECHUS B JEKAPTOBBIX KOOPIUHATAX.
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BoIpaskeHne BEKTOPHOTO IIPOU3BEICHUS B 1€KapTOBBIX KOOPAUHATAX.

BrIpaxxeHne CMEIIaHHOTO NPOU3BEACHUS B JEKAPTOBBIX KOOPAUHATAX.

OO1ee ypaBHeHuUE NpAMOM Ha 1iockocTu. HopmanbHbIi BEKTOp NpsSMOii.

Henosnubie ypaBHEHUS NIPSMO. Y paBHEHUE MPSIMOI «B OTPE3KaX».

Kanonnueckoe ypaBHeHue npsaMoi. Hanpasisironuii BEKTOp IPsIMOM.

VYpaBHEHUE IPSIMOM C YIIIOBBIM KO3 (PUIIMEHTOM.

Hopmuposannoe ypaBuenue npsiMmoil. OTKJIOHEHHE TOYKU OT IMPSIMOiA.

Yron mexny OpsSMbIMH. YCIOBUS NApAJIENbHOCTH W NEPHEHAMKYJISAPHOCTH JIBYX
MPSIMBIX.

OO1ee ypaBHEHHUE TIOCKOCTH.

HenosHble ypaBHEHUS IIJI0OCKOCTH. Y paBHEHUE IJIOCKOCTHU «B OTPE3KaX».
HopmupoBanHoe ypaBHEHUE TIOCKOCTH. OTKIIOHEHUE TOYKH OT IIJIOCKOCTH.

VYroa Mexy IVIOCKOCTSIMH. Y CJIOBUS NapaJIeIbHOCTH U NEPIEHAUKYIIIPHOCTH JBYX
IIJIOCKOCTEH.

IIpsimas B mpocTpancTBe. KaHOHMYECKHE ypaBHEHUS IIPSMOM B IIPOCTPAHCTBE.

Yron wmexay OpsIMOM M IUIOCKOCTBIO.  YCIOBUS — NApPAJUIEIbHOCTH U
MEPIEHIUKYJISIPHOCTH MPSIMON MIIOCKOCTH.

Onnunc. KaHoHnyeckoe ypaBHEHHE JUIUIICA.

I'umep6ona. Kanonndeckoe ypaBHEHUE THIIEPOOITHI.

[Tapabona. Kanonnueckoe ypaBHeHHE Mapadobl.

HccnenoBanue (OpMBI AILIIHIICA TI0 €T0 KAHOHUYECKOMY YPaBHEHHIO.

HccnenoBanue Gpopmbl THIEpOOIIbI O €€ KAHOHHYECKOMY YPaBHEHHUIO.
HccnenoBanue GopMel mapaboIIbl 10 €€ KAHOHUYECKOMY YPaBHEHHIO.

[IpuBeneHue ypaBHEeHUs1 BTOPOro MOPSAAKAa K KAHOHUYECKOMY BU]TY.

LleHTpanpHbIe TOBEPXHOCTH BTOPOTO MOPSAKA.

Onnuncouna. KaHoHHuYeckoe ypaBHEHHUE 3ITUIICOUA.

OpnnomonoctHelid  runepbononn. KaHoHwueckoe ypaBHEHHE OIHOIOJIOCTHOTO
runepoosonaa.

JBymonocTHed  THmepOonons.  KaHoHWYeckoe — ypaBHEHHE  JIBYIIOJIOCTHOTO
runepboona.

DIIUNTHYECKUN TTapaboIonI.

I'unepOonuueckuit mapadonou.

10.

HOpﬂlIOK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMe)KyTO‘IHOﬁ arrecranumn

DKk3aMeH B TEPBOM CEMECTpe IMPOBOAUTCS B MUChMEHHOW (opme mo Ouneram.
DK3aMEHAIMOHHBIA OWJIET COCTOMT M3 JBYX TEOPETHUYECKHUX BOIMPOCOB. [Ipom0omKUTENBHOCTD
sKk3aMeHa 1,5 Jaca.

[lepBriii Bompoc B KaxaoM Ouiiere copMyJIUpOBaH Uil MPOBEPKH CPOPMHUPOBAHHOCTU
CIeNYIIUX KoMneTeHnui/uaaukaropoB komnerennuit: OIMK-1, MOTIK 1.1.

Bropoii Bonpoc B kaxaom Oumiiere chopMyIupoBaH AJis MPOBEPKH CHOPMUPOBAHHOCTH
CIEeYIOIUX KOMIeTeHInH/ nHaukaTopoB komnerenuuii: YK-1, UYK 1.1.

IIpumepHBI IepeYeHb TEOPETHYECKUX BOIIPOCOB

©CooNo~WNE

Omnepanys cia0XeHHs IByX BEKTOPOB U €€ CBOWCTBA.

Onepanys yMHOXEHHS BEKTOPA Ha BEIIECTBEHHOE YUCIIO U €€ CBOICTBA.
JInHeliHas 3aBUCHMOCTH BEKTOPOB.

Jlunelinas 3aBUCHMOCTD ABYX BEKTOPOB (Te€OopeMa, CIEeICTBUS).
Jlunelinas 3aBUCUMOCTB TPEX BEKTOPOB (Te€opeMa, CICJICTBHS).
JInneiiHas 3aBUCUMOCTD YETHIPEX BEKTOPOB (TEOpEMa, CIEACTBHE).
[TonsTue 6a3uca, apuHHBIE KOOPAUHATHI.

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

JlexapTOBBI KOOPAMHATHI BEKTOpa (TeopemMa).



10. Hanpasisromuye KocuHycbl BeKTOpa. JIMHEWHbIE CBOMCTBA IIPOCKLIMKA BEKTOpA HA
OCh (YTBEpXKICHHE).

11. CkansipHoe Npou3BeACHUE BEKTOpPOB. ['eomerpuueckue CBOMCTBA CKaJISPHOTO
Mpou3BeIeHUs (JBE TEOPEMBI).

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

13.  BeIpa)keHHe CKaJSPHOTO NMPOU3BEICHHS B JEKApTOBBIX KOOpAMHATaX (Teopema,
CJIC/ICTBHS).

14. IIpaBbie U JIEBbIE TPOMKU BEKTOPOB.

15.  BekTopHoe mNpou3BeIEHHE BEKTOPOB. Airedpandyeckue CBOMCTBA BEKTOPHOTO
npousBeeHus (6e3 TUCTpUOYTUBHOCTH).

16.  BekropHoe mpousBeneHHE  BEKTOpPOB.  JMCTpUOYTHMBHOCTH  BEKTOPHOTO
IPOM3BEICHUSI.

17.  BekrTopHoe mnpou3BeIcHHE BEKTOPOB. ['eomeTpuyeckue CBOICTBa BEKTOPHOIO
MpoU3Be/ICHUS (TPU TEOPEMBI).

18.  BrIpaxkeHHe BEKTOPHOI'O IMPOU3BEACHHUS B JIEKAPTOBBIX KOOpAMHATaX (Teopema,
CJIC/ICTBHE).

19. CwmemanHoe TpOU3BEIEHHE BEKTOPOB. [ '€OMETPUYECKHI CMBICI CMEIIaHHOTO
Mpou3BeIeHUs (TeopemMa, CICACTBU).

20.  BeIlpaxkeHHe CMEIIAaHHOTO MTPOU3BEICHHUS B JCKAPTOBBIX KOOPAHHATAX (Teopema).

21. OO1mee ypaBHEHHUE TIPSMOM Ha TUIOCKOCTH (BE TEOPEMBI).

22.  HemnonHble ypaBHEHUS NPSMOIl. YpaBHEHHE MPSMON «B OTPE3KAX).

23. KanoHnueckoe ypaBHEHHE NPAMOM Ha IUIOCKOCTH. [lapamerpuueckue ypaBHEHUs
pSIMOU

24.  VYpaBHEHHUE IPSIMOH C YTIOBBIM KO3 (UIIMEHTOM (Teopema).

25.  HopmupoBaHHOE ypaBHEHHE MPSIMOU.

26.  OTKJIOHEHUWE TOYKH OT IPSIMOH (Teopema).

27.  VYron Mexay TMpsSMBIMM Ha IUIOCKOCTH. YCJOBHUS TMapaieIbHOCTH U
MEPIICHIUKYIIIPHOCTH JABYX TPSIMBIX.

28.  YpaBHEHHeE ITy4Ka IMPSAMBIX Ha IJIOCKOCTH (Teopema).

29.  OOmee ypaBHEHHE IIJIOCKOCTH (JIBE TEOPEMBI).

30.  Hemnomnnble ypaBHEHUS TUIOCKOCTH. Y PaBHEHHE IIIOCKOCTH «B OTPE3KaX).

31.  VYrom MeXAy TUIOCKOCTSIMH. Y CIIOBHS MapalIeIbHOCTH M MEPIEeHANKYISIPHOCTH
JIBYX IIJIOCKOCTEH.

32.  HopmwupoBaHHOE ypaBHEHHE IIOCKOCTH.

33.  OTkJIOHEHHWE TOYKH OT IIOCKOCTH (Teopema).

34.  Tlydxu W CBSI3KH IUIOCKOCTEH (JIBE TEOPEMBI).

35. KanoHumueckue ypaBHEHHMs TpsMOHl B mpocTpaHcTBe. [lapameTpuyeckue
YpaBHEHUS MPSIMOM. Y paBHEHUS NPSIMOM, MPOXOIALIEH Yepe3 1BE TOUKH.

36.  VYrom wMexay TNpSAMBIMH B TIPOCTPAHCTBE. YCIOBUS NapajuIeTbHOCTH U
MIEPIICHIUKYIIIPHOCTHU JABYX MPSMBIX B IPOCTPAHCTBE.

37.  YcnoBus MpUHAIICKHOCTH ABYX MPSIMBIX OJHOH IIIOCKOCTH.

38. Yron wMexay nOpAMOA W IUIOCKOCTBIO. YCJIOBUS  NapauIeIbHOCTH U
MEPIEeHIUKYISIPHOCTH MPSIMON TUIOCKOCTH.

39.  VYrom Mexmy TpsAMOW H TUIOCKOCTBIO. YCJIOBHE MPHHAMICKHOCTH MPSIMOM
TUIOCKOCTH.

40.  Css3Ka IPSMBIX B IIPOCTPAHCTBE.

41.  KaHoHHMYeCKOe ypaBHEHUE DJUIHIICA.

42.  UccrnenoBanue (popMbI AILTUIICA TIO €70 KAHOHHYECKOMY YPaBHEHHIO.

43.  KaHoHHMueckoe ypaBHEHHE TUTIEPOOITBI.

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

45.  KaHonuueckoe ypaBHEHHE MapaboIbl.



46. Hccnenoanue Gpopmbl mapaboIIbl O €€ KAHOHUIECKOMY YPaBHEHHIO.

47. ODKCHEHTPUCUTET SJUIUIICA.

48. DKCHEHTPUCUTET TUIIEPOOJIBI.

49.  Jlupextpucsl syuunca. CBOHCTBA AUPEKTPHUC SIUIUIICA.

50. Jupektpucer runepOoibl. CBOWCTBA AUPEKTPUC TUTIEPOOITHI.

51.  Kanonuueckoe ypaBHeHue 3uuncouna. MccnenoBanue Gpopmbl 3IUIHIICOUIA 10
€ro KaHOHMYECKOMY YPaBHEHUIO.

52.  KanoHMueckoe YypaBHEHHE OJHOIOJIOCTHOrO rumepboiouna. KMccnenoBanue
(opMBI OJTHOMIOJIOCTHOT'O TUTIEPOOIIONIA IO €r0 KAHOHUYECKOMY YPaBHEHHUIO.

53.  KanoHuueckoe ypaBHEHHE JBYIOJOCTHOro rumnepOononaa. KccnenoBanue

(GOpMBI IBYMIOJIOCTHOTO TUTIEPOOIONAA IO €T0 KAHOHUYECKOMY YPaBHEHHIO.

54,

KOHYyCa BTOPOTO TMOPSAKA IO €ro KAHOHHYECKOMY YPaBHEHHUIO.
55. Kanonnueckoe
ypaBHEHUE THIIEPOOTHMIECKOTO apadoIonua.

Pe3ynbTaTe!

ypaBHEHUE

SJIITUIITHYCCKOI'O

«XOpoHIo», KyHOBJICTBOPUTCIBHO», KHECYAOBJICTBOPHUTCIIBHO).

Kpurepun oneHuBanusi

napaboouna.

HpOMe)KyTO‘-IHOI\/JI arreCTallu  OonpeACIAI0OTCA OLCHKaMU

Kanonnueckoe ypaBHeHHE KOHyca BTOporo mnopsnaka. MccnemoBaHue ¢Gopmbl

Kanonunueckoe

«OTIIMIHO,

Kpurepuu oueHuBanus pe3yibTaToB 00y4eHUs1
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OIIK-1: Crocoben | MOTIK 1.1: Cnabo YacTuuHO B nenom VYcnenso
MPUMEHSTH [Tpumenser c(opMUpPOBAHHbIE OCBOCHHBIC YCIICTITHO TIPUMEHSEMBI
€CTECTBEHHOHAYYH | 3HAHUSA HaBBIKH U YMEHUS HaBBIKM W YMEHHs | IPUMEHSEMBl | € HAaBBIKU U
bIE U MaTeMaTUKH B | MPUMEHUMOCTH MIPUMEHUMOCTH € HaBBIKU U yYMEHHS K
oOIIenHXEeHEepHbIE | MH)KeHEpHOU TIOJTYYCHHBIX 3HAaHUH | MOIYYSHHBIX YMEHUS I | pemeHuto
3HaHMUS, METOJIBI MPaKTHKE IPH | K PEIICHHUIO 3HAHUH K | pemeHus 3a7a4 B
MaTeMaTHYeCKOTO | MOJENMpoBaH | THIIOBBIX 3a/ad peLeHnio THITOBBIX WH>XCHEPHOU
aHaM3a u uu THIOBBIX  3aja4 | 3ajad NpaKTHKE
MOJENUPOBAHUS B pa3Iu4HON pa3Iu4HOR
WH)KEHEPHOU CJIOYKHOCTH CII0O)KHOCTH
JIeSTeIbHOCTH,
CBSA3aHHOM C
(hOTOHHBIMHU
TEXHOJIOTHSIMU
00paboTku
HHpOpMALNH,
MPOEKTHPOBAHHEM,
KOHCTPYHPOBaHHE
M M TEXHOJIOTHUSMH
MPOU3BOJICTBA
AIIEMEHTOB,
prOOpPOB U
cucteM (GOTOHUKU
u
onTouH(popMaTUKH
YK-1: Cnocoben HNYK 1.1: Cnabo YactraHo B nenom YcnemHo
OCYIIECTBIISITH Ocymectise | chOpMUPOBAHHbIE OCBOEHHBIC YCIIEIITHO TIPUMEHSEMBI




TIOHCK, T MOUCK | HAaBBIKHM M yMEHHSA HaBBIKU U YMCHUSI | IPUMEHSIEMBl | € HaBBIKU U
KPUTHYECKHUN nH(opManuy, | MOMCKA UCTOYHHKOB | pabOTHI C € HaBBIKU U yYMEHHS TIOUC
aHaJIM3 U CUHTE3 HEoOXonnuMo# | nuTepartypsl, HCTOYHUKAMHU YMEHUS IOuC | Ka
uHpopManuy, JUIL  peIIeHHs | HEOOXOAMMBIX IS JIUTEPATypHI, Ka HCTOYHHKOB
MPUMEHSTH 3aJa4un paboTsI HEOOXOANMOH Ul | UICTOYHHUKOB JUTEPaTypHI B
CHCTEMHBII peLIeHUs 3a1a4n JIUTEPATyphl, | pa3nuYHBIX
HOJXOM IJIs HEOOXOAUMBI | MCTOYHHKAX,
peuieHus X JJIs HPOBEICHUS
MIOCTaBJIEHHBIX paborTsl, aHajM3a
3a1a4 aHamM3a JUTEpPaTyphl
JUTEPaTyphl "
NPUMEHEHHUS
MOJIy4E€HHOMI
vHpOpMAN
JUISL pETLICHUS
MIOCTABIICHHO
¥ 3amaun

Texkymuil KOHTPOJb IO JUCLUMILIMHE TAKKE BIMAECT HAa PE3yNbTaThl IIPOMEKYTOUYHOMU
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) DNEKTPOHHBIN y4eOHBI Kypc MO JUCHHUILUIMHE B JJIEKTPOHHOM YHUBEPCHTETE
«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‘-I€6HOM KypcC€ IO AUCIHUILINHE

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

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— IToctHukoB M. M. Anamutuueckas reomerpus / [TocthukoB 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. JluneiiHas anreOpa U aHanuTHYecKas reoMeTpus : YdyeOHoe mocobue
st By3oB / CabutoB U. 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 W aHamUTHUYecKash reoMeTpus : YYeOHHK 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. T'. Jluneiinas anreOpa u aHaauTH4yecKass 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
crienuanbHocTel u cnenuanbHocTy "llpuknagnas maremaruka'] / B. A. Unbun, 3. I'. [To3Hsk. —
Uzn. 8-e, crep. — Mocksa : @usmarmut, 2019. — 223 c.: win. — ( Kypc BeIcmeit MatemMaTuku 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 aHATTUTUYECKON TEOMETPHUH : yueOHOEe TTocoOure Jist
By30B / JI. B. Knerenuk ; Ilox pemakmumeit H. B. Epumona. — 17-¢ u3a., 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

— yb6epommnep O. H. 3amaun u ynpaxHeHUS 10 aHATUTHYECKON T€OMETpHUH : 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 : M3gaTenbCcTBO
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 CHCTEMBI:

— 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.

Aynurtopun JUis TIPOBENEHUS 3aHATHM CEMUHApCKOro THIIA, WHAMBHIYAIBHBIX U
TPYIIIOBBIX KOHCYJIbTAllUN, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALUN.

ITomerieHust U1l caMOCTOSITENNbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(OPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

[Ipoxonenko CeTinana AHaTOJIBEBHA, 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/

