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1. leab ¥ nIaHUPYeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

JIroboit Ou3Hec-mpollecC CEerogHs CBsA3aH ¢ oOMeHOM HH(pOpMaIHen, Mo3ToOMYy
opranuzamusi ObicTpor W 3(PdeKTUBHON 00pabOTKM W 3alIUIICHHOW TMepeaadd JAaHHBIX,
BU3YaJIU3allMM U WHTEPIPETALUU PE3YIbTaTOB 00paboTKH HH(GOPMAIMK [T IPUHATHUS PEIICHUS
ABIIIETCS. OJTHUM M3 TJIAaBHBIX MOKa3zaTesiell KOHKypeHTocrnocooHocTtu. Kpome Toro, Bce 6osbiie
oTpacieil SKOHOMHUKH CTAHOBATCS HAyKOEMKHMMH U Pa3BUBAIOT CIIOKHBIE TEXHOJIOTHUH, B T.4.
U (pOBbHIE TEXHOJIOTUH.

Bce 5T0 ompemenser akTyadbHOCTh NPUMEHEHHS MaTeMaTHYECKOro ammapara s
dbopManuzanuu 3agaud MPEAMETHON 0O0JacTH, TOCTPOCHUS MaTeMaTHMYecKO Monaenu |
pa3paboOTKK Ha €€ OCHOBE MPOrPAMMHOTO OOECIEUCHHMsI JJIsi PEIICHUs 3a/a4il ONTHMAaTbHBIM
o0Opa3om. B yacTHOCTH amnmapar aHaTUTUYECKONH F€OMETPHUH UCIOIb3YeTCsl A TAKMX CKBO3HBIX
TEXHOJIOTUH 1U(POBOI SKOHOMHUKH, KaK:

— Bosnpme naHHble (aHANM3 JaHHBIX C MOMOINBIO Spatial analysis (Hampumep, s
naasbix ['MC); pazpaboTka MpHI0KEHUA/MHCTPYMEHTOB ISl BU3YaIH3alH JaHHBIX ),

— He#ipoTeXHOJIOTMH ¥ HMCKYCCTBEHHBIH HWHTEIUIEKT (KOMIIBIOTEPHOE 3peHHE IS
BUJICOAHATTUTHUKH);

— HoBble mpoM3BOACTBEHHBIE TEXHOJOTMH (MOIEIMPOBAHUE W BH3YyalU3allls 00bEKTOB
JUIS  aJIMTUBHBIX  TEXHOJIOTWH;  MPOSKTHPOBAHWE  MAHMIIYJISTOPOB M Ipolecca
MaHUIYJIUPOBAHUS);

— KoMmioHeHTBl pOOOTOTEXHHUKH H CEHCOpPHUKAa (TEXHOJOIMH CEHCOPHO-MOTOPHOM
KOOpJMHAIIMYU M TPOCTPAHCTBEHHOTO MO3UIIMOHUPOBAHUSA; CEHCOPHI U HU(POBBIE KOMIIOHEHTHI
POOOTOTEXHHUYECKMX KOMITJIEKCOB ISl Y€JI0BEKOMAITMHHOTO B3aUMOICHCTBUS);

— TeXHOJOTMU BUPTYaJbHOH ¥ JIOMOJHEHHOW peaJibHOCTeH (BU3yanu3ais |
rpadu4ecKuii BBIBOJ OOBEKTOB U MPOLIECCOB).

Cretuuanuct no 3amnmre HHPOpMaIUU B paMKax CrelHranu3aluu «AHaIu3 0€30MacHOCTH
KOMITBIOTEPHBIX CHCTEM» JOJDKEH BJAJeTh IIMPOKUM MAaTEeMAaTHYECKHUM HHCTPYMEHTapueMm, B
T.4. anmapaToM aHAJIUTHUYECKOW MeOMeTpuH, 3HaTh OOJACTh NPUMEHEHHUS TMOJIyYEeHHBIX 3HAHUN
JUTSL peteHus 3a1a4 u(poBoil SKOHOMHUKH.

[lenbro ocBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-3 — CnocobeH Ha OCHOBAaHMM COBOKYIHOCTM MAaTe€MaTHMYeCKHMX METOJIOB
pa3zpabarbiBaTh, OOOCHOBBIBaTb M  pEAJIM30BBIBATH  HPOLEAYPbl  pElIeHUus  3ajad
npodecCHOHATBLHOMN 1A TENTbHOCTH.

PesynpraramMu OCBOCHUS NMCHUIUIMHBI ABISIOTCS CIEAYIOIIME WHIUKATOPBI JOCTHKEHUS
KOMIIETECHLINN:

NOIIK-3.1. JIleMOHCTpUpPYET HAaBBIKA BBINIOJHEHUS CTAaHAAPTHBIX JEHCTBUH, pPEIICHUS
TUIOBBIX 33734, (OpMyTUpPyeMbIX B paMKax 0a30BbIX MaTEMATHYECKUX JTUCIMITIHH.

NOIIK-3.2. OcymiecTBiisieT TpPUMEHEHUE OCHOBHBIX TMOHSTHH, (AKTOB, KOHIICIIIUH,
OPUHIUIIOB MaTeMaTHUKM W HMHGOPMATHKH I pelleHus 3a1ad  [podecCHOHATbHON
JIEATETbHOCTH.

NOIIK-3.3. BeiBnsieT Hay4yHYI CYIIHOCTh HpoOjeM, BO3HHMKAOIIMX B  XOJe
npoeccuoHaNbHOM NeSTeNbHOCTH, U MPUMEHSIET COOTBETCTBYIOIINNA MaTeMaTHUECKUN anmnapar
Ui UX (hopMalIn3alluy, aHATM3a U BHIPAOOTKHU peIIeHus.

Jleranu3upoBaHHble 00pa30BaTeNbHbIE PE3YIbTAThI, JOCTUTAaEMbIE O0YUYaAIOIIUMCS B XO/1€
OCBOEHUS AVCLMILIINHBI, IPUBEIEHBI B I1.2.

2. 332]3‘11/1 0CBOCHUA JUCHUIIIIMHBbI

2.1. OcBouTh 0a30BBI MaTEMaTHUYECKHU anmapaT aHATUTHIECKON reOMeTpuu:

a) OCHOBHBIE TIOHSITUS BEKTOPHOH anreOpbl M BO3MOKHOCTH BEKTOPHOM anredpbl Kak
MHCTPYMEHTA PELICHUs] TUMOBBIX 3a/1a4, (OPMYIHPYEMBIX B paMKaX 0a30BbIX MaTeMaTHUYECKHX
JUCIUIUINH (B T.4. aHAJIUTUYECKON r€OMETPHUH), U 3a7a4 MPpo(hecCuOHATLHON NesTeIbHOCTH;
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0) TuIbI anredpanuecKuX JMHUN U MOBEPXHOCTEH MIEPBOTO U BTOPOTO MOPSIKOB,;

B) ypaBHeHus (M uX KiaccuuKkarms), 3aaroline arreopandeckue JMHUU | TOBEPXHOCTH
HEPBOTO U BTOPOTO MOPSIKOB;

I) METOJIbI ~ MCCIEAOBAHUS YpPaBHEHHH, 3aJal0IIux anredpanvyeckue JIMHUW U
MOBEPXHOCTH IEPBOTO M BTOPOTO TOPSIKOB, a TAaKKE€ METOJBI IMEpexoja OT OJHOTO BHUAA
YpaBHEHUS K JAPYroMmy Ui 3a/JIaHHBIX ajire0panyecKux JIMHUN U TOBEPXHOCTEH MEepBOrO U
BTOPOTO TIOPSIIKOB.

2.2. ITo3HaKOMUTBCS ¢ 00JacThIO MPUMEHUMOCTH armapara aHaJTUTHYeCKOW reoOMEeTpUuu
JUIA  peuieHds NpOoQPecCHOHANbHBIX 3afad (B T.4. OTHOCHUTEIBHO CKBO3HBIX TEXHOJOTHIMA
1M (ppoBOIt IKOHOMHKH ).

2.3. Hayuntbcss mpUMEHSTh TMOHSATHHHBIA ammapar, (akTel, KOHUEMIUH, MPUHIHUIIBI,
METO/Ibl AHATMUTUYECKOW reomMeTpuu (cM. 1. 2.1) u nuppoBble MHCTPYMEHTHI Ui PEUICHUS
NPaKTUYECKUX THUMOBBIX 3a1a4, (opMymupyembIx B paMKax 0a30BBIX MaTeMaTHYECKHX
JUCIUIUINH (B T.4. aHAJTUTUYECKOI reOMETPHUH), U 3a71a4 MPo(hecCHOHATBHOM NesSTEIbHOCTH.

2.4. HayunTbcsi BBISIBIISAITh HAYYHYIO CYIIHOCTH IPOOJIEM, BO3HHMKAIOIIUX B XOJE
npodecCHOHANBHOM AeSITeNbHOCTH, U MPUMEHITh COOTBETCTBYIOIIUN MaTeMaTHUECKHM anmapar
U IU(PPOBbIE UHCTPYMEHTHI ISl UX (OpMaIM3aL1K, aHAIN3a U BbIPAOOTKHU PELIEHHUS.

3namo — 2.1, 2.2; ymems — 2.3, e1adems — 2.4.

JUnist TOCTMYKEHUSI TTOCTABJICHHOM IENTM W pEIIeHUs 3asBICHHBIX 33/1a4 HCIOIb3YIOTCS
TpaJMLMOHHOE OOydeHue U coBpeMeHHble oOpazoBarenbHbie TexHonoruu: UKT (B 1.u. LMS
Moodle, mudpossie nHCTpYMEHTHI U3 1. 13), rpynmnoBas paborta, UTPOBbIE METOIbI OOYUCHHS,
TEXHOJIOTHSl Pa3BUTHs KPUTUYECKOTO MBIIUICHUS, pa3BUBaioliee OOydeHHE, pa3HOYPOBHEBOE
oOydeHwue.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMmbl

JlucuuiuiiHa OTHOCUTCST K 00s3aTelIbHOM YacTH  00pa30BaTEeNbHOW IMPOTPaMMBbI.
JucuumimHa BXoauT B Moayisb «MaTtemaTuka». 3HaHUs, MOJyYEHHbIE TP U3YUYEHUU JAHHOIO
Kypca, UCHOJb3YIOTCA B HAyYHO-UCCIIEN0BATEIbCKON JESITEIbHOCTH CTYIEHTOB, a Takke OyayT
NOJIE3HBIMU JJIsl T€X, KTO OCBAaWBAET KOMIIBIOTEPHYIO I'paHKy, KOMIBIOTEPHYIO T'€OMETpPHIO,
3D-mMonenupoBaHue U HHBIE 33]]a9M CKBO3HBIX TEXHOJOTHH U3 1. 1.

4. CemecTp ocBOeHHUS U (POPMAT NPOMEKYTOUHOM aTTeCTALMHU MO JUCHHUIIIMHE

Bropoii cemectp, sK3aMeH.

5. Bxoanble Tpe0oBaHUs 1JIsl OCBOCHHS THCIUTIIMHBI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOyloTCs pe3ynbTarhl OO0y4YeHHs IO
CJIEAYIOIIMM AUCHUIUIMHAM: «MaremaThuueckuil ananus», «O0mas anredpa», « HpopmaTukay.

6. SI3bIK peaau3anuu

Pycckuii.

7. O0beM TNCUMILIHHBI

OO61ast Tpy10€MKOCTh TUCHUIUTHHBI COCTaBIsIeT 4 3.€., 144 4yacoB, U3 KOTOPBIX:
— nexnuu: 32 4.

— IPaKTUYECKHE 3aHATUSA: 32 u.

O6beM caMOoCTOATENbHON padOThI CTY/IEHTA OINpeAeieH YIeOHbIM IJIaHOM.

8. Coep:xkaHue IMCUUILUIMHBI, CTPYKTYPUPOBAHHOE N0 TeMaM

Ha xaxmyro TeMy oTBOAUTCS 4 4aca ayAUTOPHOM pabOThI: JEKIIMOHHOE 3aHsATHE (2 yaca)
U TpakThyeckoe 3aHATHE (2 yaca). TumoBble 3amadM MO KaXIOMY H3 paslielioB Kypca,

3



paccMaTpuBaeMble Ha INPAKTUUYECKUX 3aHATHsX, npuBeneHsl B 1. 10. Herunosble 3ananus
IIPUBENICHBI B OIIMCAaHUM TEMBI COOTBETCTBYIOLIETO pa3jiena Kypca.

CamocrosarenbHas paboTa oOydaromuxcs SBISETCS Haubosee NMPOJYyKTUBHOW (OpMOit
0o0pa3oBaTeIbHON U MO3HABATEIbHOMN AEATEIbHOCTH; HallpaBJieHa Ha yrilyOJeHHUe U 3aKpeIieHne
3HaHUHM, pa3BUTHE MPAKTUYECKUX YMEHHMH W BKIIOYaeT B cedsa paboTy C JIEKIMOHHBIM
MaTEpUaIOM, BBIOJIHEHHE AOMAUIHMX 3aJaHUil, NOATOTOBKY K TEKYyIIEHd U NPOMEKYTOYHOU
aTTECTALUU.

Pa3nea 1. BekTopHnas anredpa

Tema 1. BekTopsl 1 JIMHEHHbBIEC ONIEpallii HaJl BEKTOPAMH.

Jlaercsi ompenenieHne BEKTOpa, €ro 00O3HAueHHE, B3aMMHOE DACIOJIOKEHHE BEKTOPOB
(paBeHCTBO, OpHMEHTAlMs JpPyr OTHOCUTENIBHO JpYyra, KOJUIMHEAPHOCTb, KOMIUIAHAPHOCTD,
OpPTOTrOHAIBHOCTB). BBOIsTCS onepanyy HajJ BEKTOpaMU: CIIOKEHHE BEKTOPOB (B T.4. MPaBUIIO
TPEYrojbHUKAa W TPAaBWJIO MapayiejorpaMma) M yYMHOXEHHE BEKTOpa Ha YHUCIIO; IPUBOISTCS
CBOWCTBA JIMHEHHBIX OIepalyii HaJl Bekropamu. Ha nekumn paccMarpuBaeTcsi BOIPOC IPUMEHEHHS
BEKTOPHOM anreOpbl I pelIeHHs 3aJad CKBO3HBIX TEXHOJOIWH IU(POBON SKOHOMHKH
(onpedenenue  cko3HoOlU  mexHonO2UU  YUPPOBOU  IKOHOMUKU,  KIACCUDUKAYUS — CKBOZHBIX
MEXHONO2UU,  GIUAHUE CKBO3HLIX TMEXHOA02UU HA MeXHOI02UYeCcKUe USMEHEHUs, Npumepbl
UCNONb308AHUS ANNAPAMA BEKMOPHOT aneedpbl O/ peueHs 3a0ay CKBO3HbIX MEXHON0UL).

CamocrosarenbHas paboTa — U3y4uTh Jekiuu 1-4 1. 12B); MOArOTOBUTH MaTepuall K
JVICKYCCHH Ha TPAaKTUYECKOM 3aHATHU Ha TeMy «HpopmannoHHas 6e301aCHOCTh U CKBO3HBIC
TEXHOJIOTUH LIU(POBOI SKOHOMUKI.

Ha npaktuyeckom 3aHATUM — AuCKyccusi Ha Temy «HpopmannonHas 6e30mMacHOCTh U
CKBO3HBIE TEXHOJIOI'MU LIUPPOBOH SIKOHOMUKUY.

Tewma 2. ba3zuc 1 KoopaAHHATBI BEKTOPA.

B pamkax TeMmbl pacKpbIBAaIOTCS: JIMHEWHAsI 3aBUCUMOCTh BEKTOPOB; IIPU3HAKHU JINHEWHON
3aBHCHUMOCTH BEKTOPOB; OHATHE BEKTOPHOTO IMPOCTPAHCTBA; Pa3MEPHOCTh U 0a3MC BEKTOPHOTO
IIPOCTPAHCTBA; KOOPJIMHATHI BEKTOPA; YCIOBUE KOJUIMHEAPHOCTH ABYX BEKTOPOB; appUHHBIEC U
JIEKapTOBBI KOOPAUHATHI TOYKH; OPUECHTALMA TPOMKHU BEKTOPOB HA IUIOCKOCTH U B IIPOCTPAHCTBE.

Tema 3. Cucrema KOOpAMHAT U OPTOTOHAJIbHAS TPOEKIIMSI BEKTOPA.

JlatoTcst ompeJieneHusl OpTOrOHAIBHON MPOEKIUM TOYKHM U OPTOTOHAIBHOM IMPOEKIMU
BEKTOpa Ha MpsAMYIO (IUIOCKOCTB); OMpeAeTeHne OPTOrOHAJIBHOM MPOEKIUH BEKTOpa Ha OCh U
CBOICTBa OPTOTOHAJIBHOM MPOEKLUU BEKTOpa Ha OCh (MPOEKIUS CYMMBbI BEKTOPOB, MPOEKIUs
BEKTOpa, YMHOXKEHHOTo Ha uucio). GopMmynupyeTcs U JOKa3bIBaeTCs TeopeMa O KOOpAHHATax
BEKTOpa OTHOCHTEIBHO JI€KapToBa Oa3uca yepe3 OpTOroHalbHble mpoekuuu. Ha nexunun
paccMaTpUBaETCs BOIIPOC MPUMEHEHUS IPOEKTUBHOM F€OMETPUHM I PELIEHUS 3a/1ad CKBO3HOU
TexHoJorun «HeHpoTexHOJIOrMM ¥ HMCKYCCTBEHHBIM MHTEUIEKT» (Ha TpuMepe 3aaad
KOMIIBIOTEPHOTO 3pEHUS ISl BUACOAHAIUTUKH).

CamocrosiTenbHast paboTa — U3Y4YHTh JEKUuIo 5 1. 12B), ucTouHuk 6 1. 120).

Ha mnpaktuueckoM 3aHsATMM — pemeHue 3agaun: «CIpOEKTHpOBaTh Ha KaMmepy,
YCTAaHOBJICHHYIO Ha BBICOTE | M OT MOBEPXHOCTH 3€MJIM M OPUEHTHPOBAHHYIO Tak, 4To ocb OY

NEepIEeHNKYIApHa noBepxHocTH, a OX mapawienbHa ropusonty ¢ yrmom 6, =0, =60 wu

pazmepom matpuisl 600 x600 mnwuKc., TOUKy, NEXKAllyl0 Ha TMOBEPXHOCTH 3E€MJIH BJEBO OT
KaMepsl Ha 1 M ¥ BIIEpeI KaMephl Ha PaCCTOSTHUHU 6 M.

Tema 4. CkanspHOe, BEKTOPHOE, CMEIIAHHOE M JBOMHOE BEKTOPHOIO IPOM3BENCHUS
BEKTOPOB.

OnpenensitoTcsi 3asBlIEHHbIE MPOU3BEACHHSI BEKTOPOB (B BEKTOPHOM M B KOOPJIUHATHOMN
dopmax), NOPUBOAATCS CBOICTBa NpPOM3BENEHUH (ACCOIMATUBHOCTH, TUCTPHUOYTHBHOCTb,
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KOMMYTaTUBHOCTb U T.1.). Dopmynupyercst ycaoBUe NEPHEHANKYISIPHOCTH U KOJUTMHEAPHOCTH
JIBYX BEKTOPOB, KOMILJIAHAPHOCTH TPEX BEKTOPOB; AACTCS OMNMpEACIICHUE UIMHBI BEKTOpa, yria
MeXay BekTopaMu. [IpuBoauTCS reoMeTpuyeckass UHTEpPIIpETalds BEKTOPHOTO M CMEIIAHHOTO
MIPOU3BEICHUI.

Tema 5. [IpeoOpazoBanue 6a3uca U CUCTEMbI KOOPJIMHAT HA INIOCKOCTH U B IIPOCTPAHCTBE.

B nanHOl Teme paccmarpuBaroTcsa: IpeoOpa3oBaHue Oa3uca Ha IUIOCKOCTH U B
pocTpaHcTBE (BBIBOAATCA (hOpMyIIbl Iepexojia OT OAHOTO Oa3uca K Apyromy); npeodpazoBaHue
CHCTEMBI KOOPJIMHAT Ha IUIOCKOCTH M B NPOCTPAHCTBE (BBIBOAATCS (POPMYIIBI MapajuieIbHOTO
nepeHoca U (opMyJbl IOBOPOTa KOOPAMHATHBIX oceil). Ha nexknuu paccmartpuBaercs BOIpoc
NpUMEHEeHHUs TpeoOpa3oBaHUsl CUCTEMBl KOOPJAMHAT M ONPEACICHHUS HOBBIX KOOPIMHAT TOYKH
JUIS pelIeHus 3a/a4 CKBO3HOW TexHoNoruu «KOMIOHEHThl POOOTOTEXHUKU U CEHCOpPHUKa» (Ha
pUMepe 3aja4 CEHCOPHO-MOTOPHOM KOOPAMHALMH U IPOCTPAHCTBEHHOIO [TO3ULIMOHUPOBAHMS B
YacTU paclo3HaBaHUsI OOBEKTOB).

CamocrosarenbHass pabota — HW3y4uTh Jeknuoo 6 1. 12B), wcrounuk 7 m. 120)
(paccMOTpETh METO/I TEOMETPUYECKOT0 XCUIMPOBAHUS JJIsl PACIIO3HABAHMUS O0BEKTOB).

Ha npaktudeckom 3ansaThu — pemeHue 3aaaun: «Mmeercs Gomnbimoit Habop mojaeneit u
HEKOTOPBI 0OBEKT ¢ HAOOPOM BBIIEIECHHBIX XapaKTEpPHBIX NMpHU3HaKoB. CuUTaeTcsi, YTO ITOT
00BEKT MOXKET OBITh HaliieH cpean Mojenel myreM adpguHHOTO Mpeodpa3zoBaHus OTHON U3 HUX.
[TosToMy pemieHue 3ajauyd TOMCKAa — HAWTH napameTrpsl ap@UHHOTO INpeodpa3oBaHMs,
COBMEIIAIONIETO MOJENb ¢ OOBEKTOM Ha n3o00paxeHuu. Ilycte 3amana mozens M B BHIE
YIOPSIOYCHHOTO MHOKECTBA MPU3HAKOBBIX TOYEK, KOOPAMHATHI KOTOPBIX M3BeCTHbI. Haiitu B
3TOM MHOKECTBE TPH HEKOJUIMHeapHble ToukH A, A, A,, KoTOphle OyayT ONpENEATh

apouHHBIT 0a3uc Momenu M, a cleIOBaTENbHO, M CHCTEMY KOOpAWHAT. M3BECTHBI Takxke
adhpuHHBIC KOOpAWHATHI O3THX TOYEK IMpeoOpa3oBaHHOro oObekTa. Haiitm addunHOE
npeoOpa3oBaHue, a 3aTeM HalTH a(PUHHBIE KOOPAMHATHI 3aJaHHONU TOUKH Ag».

Pasnen 2. JInuneiinble 00pa3bl HA MJIOCKOCTH U B POCTPAHCTBE

Tema 1. BBegenue. Anrebpanyeckue JMHUM U MOBEPXHOCTU IPOU3BOJIBHOIO IMOPSJIKA.
[HunuHapuyeckrue 1 KOHMYECKUE TOBEPXHOCTH.

JlaeTcst ompenesieHne anreOpanvyeckoil W TPAHCICHJACHTHOW JIMHUM Ha TUIOCKOCTH H
MOBEPXHOCTH B TPOCTPAHCTBE, 33/JaeTCs OMpejelieHne MopsAKa anreOpandyeckux JHHUU U
MOBEPXHOCTU. DOPMYJIHMPYIOTCS W JOKA3bIBAIOTCS TEOPEMBbl 00 HWHBAPHUAHTHOCTHU TMOPSAKA
anreOpanvyeckux JTUHUHM U MOBEpXHOCTU. J[aeTcs ompeaeneHue MUIMHAPUIECKON (KOHUYECKOM)
MOBEPXHOCTH, €€ HaIpaBJsitoniel u oOpasyromieil. @opMyIupyeTcss U JI0Ka3bIBAETCs TEOpeMa O
HWIMHIPUYECKON (KOHUYECKOM) MoBepXHOCTH. Ha mpakTHdeckoM 3aHSATHU paccMaTpUBaeTCs
BONPOC MPUMEHEHHS] CKBO3HOW TEXHOJIOTMM «TEeXHOJOrnM BUPTYaJIbHOM W JIONOJHEHHOU
peanbHOCTEe» (Ha MpUMEpe BU3YyalIH3aluu U Tpadudeckoro BHIBOJA OOBEKTOB U MPOIECCOB):
oOyyJaronuecss 3HAKOMATCS C HU(PPOBHIMH HHCTPYMEHTAMU HHTEPAKTUBHONW TE€OMETPUM U3
n. 13a), ans BcexX MpaKkTUYECKUX 3a/1ad pa3esioB 2-4 B 0053aTeILHOM MOPSIKE ASNAI0T YEPTEX U
aHaJM3 TEOMETPUUECKOTO 0OBEKTA C TIOMOIIBIO IAHHBIX HHCTPYMEHTOB.

Tewma 2. O0mmue 1 HOpMaTbHBIE YPAaBHEHUS IUIOCKOCTH, MIPSMOW HA TUTOCKOCTH M TIPSIMOM
B IIPOCTPAHCTBE. PaccTosHME OT TOUKHM 10 TUIOCKOCTH U OT TOYKH JI0 IPSIMOM Ha IUIOCKOCTH.

JlatroTcst oOmye u HOpMaJIbHBbIE YPaBHEHUS TIJIOCKOCTH, TIPSIMOM Ha TUIOCKOCTH H TIPSIMOi
B IMPOCTPAHCTBE B BEKTOPHOW U KOOpAWHATHOW (opmax. BBOAATCS MOHATHS HOPMATBHOTO
BEKTOpa MPSIMOU M TIOCKOCTH. JlaeTcs anropuTM MpUBEACHUS OOIIMX YpaBHEHUHN TUIOCKOCTH U
NpsIMOM Ha TJIOCKOCTH K HOpMalbHOMY BUAY. Omnpeaensercss pacCTOSIHUE W OTKIOHEHHE OT
TOYKH JIO IUIOCKOCTM M OT TOYKM JO TMpPAMOM Ha IUIOCKOCTH. 3aJaroTcCsl MPU3HAKH
napauIeTbHOCTU U MEePIIEHANKYISIPHOCTH TUIOCKOCTEH (TIPSMBIX Ha TUIOCKOCTH).



Henonnvie ypagnenusi niockocmu u npamou Ha NIAOCKOCMU. YpaeHenue NI0CKOCmuU U
NPAMOU HA NIOCKOCMU 8 OMPE3KAX (CamMocmosmenbHoe uzyueHue).

Tema 3. [lapamerpudeckue ypaBHEHUs TUIOCKOCTH, MPSMOHM Ha IUIOCKOCTH W TPSIMOW B
npocrpancTse. KaHOHMYECKOe ypaBHEHHE NIPSAMOIA.

BBopsTcs moHATHS HANpaBISIOLIEr0 BeKTOpa (JUIsl NpsSMOi), HANpaBISIIOIIUX BEKTOPOB
(U1 TUIOCKOCTH). 3alaroTcs MapaMeTpUdecKue ypaBHEHHs IJIOCKOCTH, MPSIMON Ha IUIOCKOCTH U
OpssMOM B TPOCTPAHCTBE B BEKTOPHOM M KoopauHaTtHOM (opmax. BrBoautcst ypaBHEHUE
IUIOCKOCTH, IPOXOASILEHN Yepe3 TpU 3aJaHHBIE TOUYKH, 4 TAK)KE KAHOHUYECKOE YPaBHEHUE IIPSIMOM.

Ypasnenue npsamoii, npoxoosweii uepe3z 08e mouku. Ypasnenue npsamou c yen08vim
Ko3ghpuyuenmom (camocmosmenvroe uzyueHue).

Tema 4. B3auMHoe pacnosioKeHue NpsMbIX, INIOCKOCTEH.

B pamkax maHHOM TeMBI PacCMaTPUBAIOTCS CIEAYIOIIME MHUKPOTEMBI: «YTOI MEXKIY
OPSIMBIMU B IIPOCTPAHCTBE», «YCIIOBUS NApajUIEIbHOCTH U NEPIEHIUKYJISIPHOCTU IPSIMBIX»,
«YToam Mexnay HpsIMOW M IUIOCKOCTBIO», «YCIIOBUS NMAPAJICIBHOCTH U NEPIEHIUKYIIPHOCTH
IPSAMOM M IUIOCKOCTH», «YCJIOBHS MPHUHAIEKHOCTH IPSAMOM K IIOCKOCTH», «Y CIIOBUSA
IOPUHAAISKHOCTH JABYX MNPSAMBIX K OJHOW IUIOCKOCTH», «lIpuBenenue oOIiero ypaBHEHUs
IIPSMOM K KAHOHUYECKOMY BUAY», «IIydok u cBsA3Ka NpsAMbIX», «IIydok 1 cBsI3Ka INIOCKOCTEN».

Pa3nea 3. Jlunnu BTOPOro nopsiaka

Tema 1. Ouunc.

Omnpenenenue sumnca. KaHoHHYeckoe ypaBHEHHUE JJUIMIICA M UCCIENOBaHUE (DOPMBI
JIMIICa TI0 €ro KaHOHWYECKOMY YypaBHeHHI0. Teopema (BTOpoe OHpeeNeHHe »HIUIMIICA).
OcHoBHble NMOHATHS: (POKYCHI, (pOKaIbHBIE pauychl, Oosblllas U Majlas MOJIYOCH, BEpPLIMHBI,
LEHTP 3JUIUIICA, LIEHTP CHMMETPHH U OCH CUMMETPHUH, SKCLEHTPUCUTET, JUPEKTPUCHI AILIHIICA.

Tema 2. 'unep6oma. [Tapabona.

Omnpenenenue runepoosnsl. Kanonuueckoe ypaBHeHHE THUNEpOOIBI W UCCIICIOBAHHE
¢dopmbl THUNEpPOONIBI MO €€ KaHOHWYECKOMY YypaBHEHHIO. Teopema (BTOpoe oOIpeneneHue
runep6osbl). OCHOBHBIE NMOHSATUSA: (OKYCHI, (DOKATBHBIE PAaaUyChl, JEHCTBUTENbHAS U MHUMAas
MOJIyOCH, BEPUIMHBI, LIEHTP TUIIEPOOIIbl, LIEHTP CUMMETPHHM U OCH CUMMETPHH, IpaBas U JieBas
BETBH TUNEPOOIIBI, SKCIEHTPUCUTET, AUPEKTPUCHI TUTIEPOOIIBI, ACHMITOTHI TUTIEPOOJTHI.

Onpenenenue napaboinsl. KaHoHHueckoe ypaBHeHHE napaboibl U UccaeloBaHue (pOpMbI
napaboJIbl 110 €€ KAHOHUYECKOMY YPaBHEHHIO.

OcHoBHbIEe TOHATHS: (QOKyC, (OKATBHBIA pajguyc, MapaMeTp napabosbl, BEpIINHA, OCbh
CUMMETPUH, SKCLIECHTPUCUTET, JUPEKTPHUCA MapadoIbl.

Vpasnenus nunuii 6mopoeo nopsaoka 6 NOJAPHLIX KOOPOUHAMAX (CaAMOCMOAmMeNnbHoe
usyuenue).

Tema 3 KacaTenbHbIC K 3JUTHIICY, THTIEpOOJIE, mapadoie.
BreiBomsTcs ypaBHEHUS KacaTeNbHBIX K JJUIMICY, rumnepOoie, mapabone, 3aJaHHBIX
CBOMMU KaHOHMYCCKNMU YPAaBHCHHUAMMU.

Tema 4. IlpuBeneHue JMHUM BTOPOro MOpSAIKAa K KaHOHMYECKOMY BuAy. VHBapuaHThI
JMHUM BTOpOro nopsiaka. Onpeenenne Thna JMHUM BTOPOro MOpsAKa 10 €€ MHBapUaHTaM.

PaccmaTpuBaercsa croco0 mpuBeneHUs OOIIEro ypaBHEHHs JIMHUU BTOPOTO MOpsijaKa K
KaHOHWYECKOMY BHJY, OCHOBaHHBII Ha TIepexoJe K HOBOM cHCTeMe KOOpAuHaT (ais
HAXO0XJICHUS 3JIEMEHTOB MAaTPHIIbl IOBOPOTA COCTABJSETCS M PELIAeTCs] XapaKTepUCTHUECKOe
ypaBHeHue). JlaeTcsi ompejnereHWe MHBAPUAHTOB JIMHUM BTOPOTO TOPSJKA, aITOPUTM
OMMpECACIICHUA TUIIA JIMHUKW BTOPOI'O IOpsAaKa M0 €€ MHBapraHTaM U MPUBCACHUA JJUHUHU BTOPOITO
NOpsIKa K KAHOHNYECKOMY BUY C IIOMOIIBIO HHBAPUAHTOB.



Pa3neu 4. IloBepxHOCTH BTOPOro NOpsiAKa

Tewma 1. Dnnuncounapl, TUIIEPOOIOUIBI, TAPAOOTOHIBI.

[ToBepxHOCTH BTOpPOTO TOpsAKa (AIUTUIICOUT, chepa, OTHOMOIOCTHBIA TUEepPOOIOn,
JIBYTIOJIOCTHBIM THIEPOOJION, AJUIMNTHUYECKHA Tapaboon, runepOoIudecKuii mapadoion)
OTIPEICTISAIOTCS M 33JJAal0TCS CBOMMHU KAaHOHWYECKUMH YpPaBHEHUSIMHU, a 3aT€M HCCIEHAYIOTCS C
MIOMOIIBI0 CEYCHUW JTAHHBIX MMOBEPXHOCTEH KOOPIMHATHBIMHU IIOCKOCTSMHU WJIHM TUIOCKOCTSIMH,
napajyieIbHBIMU  TJIOCKOCTSM CUMMETpuu. [{ununopel eémopozo nopsaoka. Komyc emopozco
nopsioka (camocmosmenvpHoe u3yueHue).

B pamkax caMocTOsTeNbHON pabOTHI pacCMaTPUBACTCS BOMPOC MPUMEHEHHSI CKBO3HOU
TeXHOJIOTUN «TEeXHOJIOrMM BUPTYaJbHOH | JONOJHEHHOH pealbHOCTEH» (HAa Tmpumepe
BU3YyalIH3allui U TpaUuecKoro BbIBOJA OOBEKTOB M TPOIIECCOB) M pEIIacTCs KEHC B MHUHH-
rpymmnax: «O3Hakomuthes ¢ Bugamu AR um VR (mampumep, mo marepuany 7 u3 m. 12B)),
MOJTOTOBUTh KOHCIIEKT JIEKIIMM MO THUIIAM TIOBEPXHOCTEH BTOPOTO MOPSIKA, COMPOBOIUTH
KOHCIIEKT COOCTBEHHBIMH (DOTO-IIPUMEPAMU Ha 3a/laHHYI0 TeMy (HampuMep, «IOBEPXHOCTH
BTOPOTO TOPSJIKA B apPXUTEKTYPE»); BKIFOUUTH (DOTO-IPUMEPHI B KOHCIEKT C MCIOJIb30BAHUEM
JIOTIOJTHEHHOH PealbHOCTH.

Tema 2. IloBepxHocTu BpamieHus. I[IpsMonuHeElHbIE 00pa3yroIIKe OJIHOMOJIOCTHOTO
runepooIon1a ¥ THIepOoIMIecKoro mapadoioua.

Jlaetcs  ompeneneHWE MOBEPXHOCTH  BpalleHUs.  AHAIU3UPYeTCs, Kakue U3
PACCMOTPCHHLIX paHEC HOBerHOCTCﬁ BTOPOI'O mopdaka sABJIAKOTCA IMOBCPXHOCTAMH BpPAILICHHA.
JlaeTcsi ompezencHUE JIMHEHYATONW IMOBEPXHOCTH. BBIBOAATCS ypaBHEHUS MPSIMOJIMHEHHBIX
00pa3yroImmx  OJHOMNOJOCTHOTO  THIEpOoiIouAa ©  TUNEpPOOIMYEcCKOTo  Tapadolionja,
SIBIISTFOIIUXCSI TMHEWYATHIMU TIOBEPXHOCTSIMH.

Tema 3. KacarenbHble K TOBEpXHOCTSM BTOpOro nopsiika. KacareiabHas II0CKOCTb.

Ha ocnoBe oOuiero ypaBHEHMsI NMOBEPXHOCTH BTOPOro MHOpSAAKAa U NapaMeTpUUECKOIo
YpaBHEHMs MpPsMON paccMaTpUBAIOTCS BO3MOXHBIE BAPHUAHTBI M YCIOBHUS HX B3aMMHOTO
pacnonoxkeHusi. OTHETbHO BBIBOAUTCA YpPAaBHEHUE KacaTelbHOM JIMHUM W HOpMald K
MIOBEPXHOCTU BTOPOTO MOPsIIKA; YPABHEHHUE KACaTEIbHON IUIOCKOCTH.

9. Tekyumuii KOHTPOJIb MO AUCHUIIUHE

TeKYH_IHﬁ KOHTpPOJIb II0 AUCHUIINIMHE IIPOBOAUTCA ITYTEM KOHTPOJIA IOCCIIAEMOCTH,
MMPOBEACHM S KOHTPOJBbHBIX pa60T, TECTOB I10 JICKHMOHHOMY MaTCpHraly, BBIIIOJIHCHUA JOMAITHUX
3aI[aHHI>i, 151 (bHKCpreTCH B (1)opMe KOHTpOJ’IBHOﬁ TOYKHU HC MCHEC OJHOI'O pa3a B CEMECTP.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOifI aTTeCTallumn

DK3aMeH BO BTOPOM CEMECTpe MPOBOJIUTCS B MHMCbMEHHOW (opme. DK3aMeHallMOHHOE
3aJJaHM€ COCTOUT U3 JBYX YacTeW: OJIHOTO TEOPETUYECKOIo BOMpOoca M OAHOM 3ahauu. B pamkax
HepeyHs TEOPETUYECKUX BOIIPOCOB U HAbOpa KaXkJI0ro U3 THUIIOB 3a/1a4 3aJJaHUsl COIOCTaBUMBI O
CIIO)KHOCTH U 3aTpaTaM BpeMEHM Ha BbINoJHeHHe. [103ToMy JaHHbIe 3a/1aHUsl HE CBEACHBI B OJIMH
9K3aMEHAIIMOHHBIA OMJIET, a BRIOMPAIOTCS CTYAEHTOM B CIIy4ailHOM MOPSAKE M0 KaKIO0H MO3UINH
HK3aMEHAIlMOHHOTO 3a/IaHusl.

IlepBas 4YacTb 9SK3aMEHAIMOHHOTO 3aJaHUSl COJEPKUT TEOPETHYECKHM BOIPOC,
nposepsironuit MOITK-3.1, MOIIK-3.3. OTBeT Ha BONpOC 1aeTcs B pa3BEPHYTOH dopme.

Bropas wacte nposepser MOIIK-3.2 u odopmieHa B BuIe NPAKTUYECKOH 3a/ayH.
OTBeThl Ha BOIPOCHI BTOPOM YaCcTH MPEANOoJaraloT pelieHne 3a/1auk U KpaTKylo HHTEPIPETaIHio
MIOJIyYEHHBIX PE3YyJIbTATOB.

Ilepeuens TeopeTHUeCKNX BONPOCOB:

1. BexTopsl M JMHEHHBbIE omepanuu Haja HUMH. CBoiicTBa omepanuil HajJ BEKTOpamMH
(BexTOpHas M KOOpAWHATHAsI (JOPMBI).



2. YcnoBus JTUHEWHOM 3aBUCHMMOCTH BEKTOPOB (OIpENENICHUS] U TEOpeMbl). YCJIOBUE
KOJUIMHEApHOCTH JIByX BEKTOpPOB, YCJIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB, YCIOBUE
OpPTOTrOHAJILHOCTH JIBYX BEKTOPOB.

3. IloHsAiTHE  BEKTOPHOTO  MPOCTPAHCTBA; Pa3MEPHOCTb U  0a3UC  BEKTOPHOIO
IOPOCTPAHCTBA; KOOPAMHATHI BeKTOpa. AdGUHHBIE M JAEKAPTOBBI KOOPAWHATHI TOYKH;
OpHUEHTalMs TPOUKH BEKTOPOB HA IJIOCKOCTH U B IIPOCTPAHCTBE.

4. OpToroHanbHasi IIPOEKLHsS TOYKM U OPTOrOHAIbHAs MPOEKLUS BEKTOpa Ha IPSIMYIO
(MJI0CKOCTH); OPTOrOHAJIbHAs NMPOEKLUsl BEKTOpa Ha OCh U CBOMCTBA OPTOTOHAIbHOM NMPOEKLUU
BEKTOpPAa Ha OCh (IIPOEKLMSI CyMMbI BEKTOPOB, NPOEKIUS BEKTOPA, YMHOKEHHOIO Ha 4YHCJIO).
Teopema 0 KoopAMHATaX BEKTOpPAa OTHOCUTEJIBHO JEKapToBa Oa3uca 4yepe3 OpTOrOHAJIbHBIE
IPOEKIINH.

5. CkansipHOoe NPOM3BEACHUE BEKTOPOB B BEKTOPHOW M B KOOPAMHATHOM (opmax
['eomerpuueckre u anreOpanyeckre CBOMCTBA CKAISPHOIO MPOM3BEACHHUS BEKTOPOB. JlimmHa
BEKTOPA, YTOJl MEXY BEKTOPaMHU.

6. BekTropHoe mpou3BeneHHE BEKTOPOB B BEKTOPHOM M B KOOpAMHATHOW (opmax
['eomerpuueckne u anreOpandyeckue CBOMCTBA BEKTOPHOIO IPOU3BEACHUS BEKTOPOB.
IlocTpoeHne OpuEHTUPOBAHHON TPOUKH BEKTOPOB.

7. CMemlaHHOE TPOU3BEACHUE BEKTOPOB B BEKTOPHOW M B KOOPIUHATHOM (opmax
['eomeTprueckue u anredpanyeckue CBOWCTBAa CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB. JIBoiiHOE
BEKTOPHOE IIPOU3BE/IEHUE BEKTOPOB.

8. [IpeoOpazoBanue Ga3uca HA IJIOCKOCTH U B TPOCTPAHCTBE (BBIBOZ GOpMYI Tepexoa
OT OJIHOTO 6a3uca K Ipyromy).

9. IlpeoOpa3zoBaHme CHCTEMBI KOOPJMHAT HA IJIOCKOCTH (BBIBOJ (POPMYIT MapajuieIbHOTO
nepeHoca 1 opMyJibl HOBOPOTa KOOPAUHATHBIX OCEN).

10. [IpeoOpa3oBanue cHCTEMBl KOOPAWHAT B  TPOCTPAHCTBE (BBIBOX  (OpMYI
napajiesIbHOro nepeHoca 1 opMysisl HOBOPOTa KOOPAUHATHBIX OCEH ).

11. AnreOpanueckass ¥  TpaHCUEHAEHTHas JIMHUS Ha  IUIOCKOCTH,  TOPSIIOK
anreOpanyeckoit TuHUM. Teopema 00 MHBapUAHTHOCTH MOPSAJIKA aNreOpandecKoi TMHUN.

12. AnreOpanyeckas W TPaHCUEHACHTHAs IIOBEPXHOCTh B MPOCTPAHCTBE, MOPSIOK
anreOpanyeckoil MoOBepXHOCTU. TeopemMa 00 WHBApUAHTHOCTH TMOpsAAKa anreOpandeckoi
MOBEPXHOCTH.

13. [lwmuapuyeckass U KOHWYECKas MOBEPXHOCTH, MX HAMpPAaBIAIOIINE U 00pa3yrolue.
TeopeMa 0 HUIMHAPUYECKON U KOHUYECKON TOBEPXHOCTAX. THIIBI HUIMHAPOB BTOPOTO MOPSAIKA,
UX KaHOHWYecKue ypaBHeHMs. KaHOHMYEeCKOe ypaBHEHUE KOHYCa BTOPOTO MOPsIKa.

14. OGmiee ypaBHeHue NpAMON Ha IMIockocTu. HemosiHble ypaBHEHHsS MpsIMOW Ha
IUIOCKOCTH. YpaBHEHME IMpPsIMOM Ha IUIOCKOCTH B OTpe3kax. (B BeKkTOpHOW M KOOpAMHATHOU
¢dopmax). [IpusHaku napamieabHOCTH U MEPHIEHAUKYIISIPHOCTH MPSIMBIX Ha MJIOCKOCTH.

15. O6uiee ypaBHEeHHE IUIOCKOCTH. HemonHble ypaBHEHHUS IUIOCKOCTU. YpaBHEHHUE
IUIOCKOCTH B oTpe3Kax. (B BekTopHO# 1 koopauHaTHOU popmax). [IpusHaku napajiienbHOCTH U
NEPIEHIUKYIPHOCTH IUIOCKOCTEM.

16. HopmanbsHbIe ypaBHEHHS IUIOCKOCTH W TIPSIMOM Ha IUIOCKOCTH B BEKTOPHOH U
KoopanHaTHOH (opmax. [IpuBeneHune oOMKX ypaBHEHUH MIOCKOCTH M MPSIMON Ha TIOCKOCTH K
HOpMaJlbHOMY BUAyY. PaccTosiHue n OTKJIOHEHUE OT TOYKHU JI0 IUIOCKOCTH M OT TOYKHU JI0 IPSIMOM
HAa TUIOCKOCTH.

17. ITapameTpuyeckue ypaBHEHHUS IUIOCKOCTM W MpPsIMOW Ha IUIOCKOCTH. Y paBHEHHE
IUIOCKOCTH, IIPOXOASAILIEH Yepe3 TpH 3aJaHHbIE TOUKU. YPABHEHHUE IMPSIMOM, NMPOXOJSAIIEH uepes3
JIBE TOUKH. Y paBHEHHE PSIMOM ¢ YIIIOBBIM K03(hpULieHTOM.

18. Obu1ee, KaHOHUYECKOE U MapaMEeTPUUECKUe YpaBHEHHS NMPSIMOM B MPOCTPAHCTBE B
BEKTOpPHOW M KoopAuHaTHOW ¢opmax. [lpuBengenune oOmero ypaBHEHUS TNPSAMON K
KaHOHUYECKOMY BH]LY.



19. Yron Mexay TOpsSMBIMA B TIPOCTPAHCTBE. YCIOBUS MAPAUICIBHOCTH U
NEPIEHANKYIISIPHOCTH MPSAMBIX. YTOJI MEXAY MPSMON U TUIOCKOCTHIO. Y CIIOBHS TTapaJIeTbHOCTH
U TIEPICHIUKYISIPHOCTH MPSMON U MIIOCKOCTH.

20 YcinoBusi IPUHAIUICKHOCTH MPSIMOM K IJIOCKOCTU. Y CIIOBHS TPUHAIJICKHOCTH JIBYX
IPSAMBIX K OJHOM IUIOCKOCTU. ITydok u cBsi3ka npsAmbIX. IIydok 1 cBsi3Ka INIOCKOCTEH.

21. Dnnunc (onpenenenne). KaHoHM4eckoe ypaBHEHHE IIIUIICA U UCCIieJOBaHUE (DOPMBI
JIUIMIICA TI0 €ro KAaHOHMYECKOMY YpaBHEHHIO. Teopema (BTOpoe ONpeAeieHHE 3IUIUIICA).
OcHoBHBIC TIOHSTHUS: (POKYCHI, OKATbHBIC PATUYCHI, OOJbINAS W Mayas IOJIYyOCH, BEPIIUHBI,
LEHTP 3JUIUIICA, IIEHTP CHMMETPHH U OCH CHMMETPUH, SKCIEHTPUCHUTET, TUPEKTPUCHI ILTHUIICA.

22. I'unepOoia (onpeaenenue). KanoHnveckoe ypaBHEHHE THIEPOOIBI M UCCIIECIOBAHUE
dopMbl THUTIEPOONBI TIO €€ KAaHOHWYECKOMY YypaBHEHHI0. Teopema (BTOpoe ompeaeiieHue
runep0oiibl). OCHOBHBIC TOHATHS: (HOKYCHI, OKATBHBIC PATUYChI, ICHCTBUTEIbHAS M MHHMAs
MIOJIyOCH, BEPUIMHBI, LIEHTP TUIIEPOOIIBI, IIEHTP CUMMETPHH U OCH CUMMETPHH, IpaBasi M JieBas
BETBH TUIEPOOIIBI, SKCICHTPUCUTET, AUPEKTPUCHI THIIEPOOIIbI, ACUMITOTHI THIIEPOOJIBI.

23. lapabona (onpenenecnue). KaHoHWueckoe ypaBHEHHE Tapa0Oibl M HCCICIOBAHUE
(dbopMbI 1apaboJIbl 0 e KAHOHHYECKOMY ypaBHeHHIO. OCHOBHBIC MOHATHS: (POKyC, POKATHHBIN
pamuyc, mapaMmeTp mnapadoibl, BEPIIMHA, OCh CHMMETPHUH, OJKCICHTPUCUTET, IUPEKTpHCA
napaboJIbl.

24. KacaTenpHbI€ K 3JUIMIICY, TUTIEPOOJIe, 3aJaHHBIX KAHOHUYECKAM YPAaBHEHUEM.

25. KacarenpHas k mapa0olie, 3aJaHHONH KaHOHUYECKUM YPaBHECHHCM.

26. [IpuBenenne oOmIEro ypaBHEHHS JIMHUH BTOPOTO MOPsAKAa K KAHOHHYECKOMY BUY,
OCHOBAaHHOE Ha IEPEeXO0Jic K HOBOW CHUCTEME KOOPJMHAT W PEUICHUU XapaKTEPUCTHUYECKOTO
YpaBHEHHS.

27. luBapuaHTBI JIMHUU BTOPOTO TOPSIZIKA, ONPEICIICHUE TUTIA JIMHUK BTOPOTO MOPSIKA
10 €€ MHBAapHaHTaM U IPUBEACHUE JIMHUM BTOPOTO MOPSAKA K KAHOHHYECKOMY BH]LY C TIOMOIIBIO
WHBapUAHTOB.

28. Dmumnicony, chepa M MX KaHOHWYECKHE ypaBHEHHs. VccremoBaHHe 3ILIHIICOMIA,
chepbl C TOMOILIbI CEYEHUH KOOPAWHATHBIMM IUIOCKOCTSMM W/MIM  IUIOCKOCTSIMH,
napajIeIbHBIMU TUIOCKOCTSIM CHMMETPHH.

29. OQHONOJOCTHBIN TUMepOoNIoNT U ero KaHOHHWYecKoe ypaBHeHHe. MccrnemoBaHue
OJTHOTIOJIOCTHOTO THUTEPOOIONAa C TIOMOIIBI0 CEYEHUH KOOPIAMHATHBIMHU TUIOCKOCTSIMHU /WA
TUIOCKOCTSIMU, TMAPAIIENbHBIMU TIOCKOCTSIM CHUMMETPHH.

30. JIBymonoCTHBIA TUIIEPOOTION] W €ro KaHOHWYEeCKoe ypaBHeHHWe. lVccriemoBaHue
OJTHOTIOJIOCTHOTO THUIEPOOIONAa C MOMOLIbI0 CEYEHUH KOOPAMHATHBIMH IUIOCKOCTSIMH W/WIIN
TUTOCKOCTSIMU, TTapaJlIeIbHBIMH TUIOCKOCTSIM CHMMETPHH.

31. DnnunTuyeckui mapabosionl M ero KaHOHMYecKoe ypaBHeHHe. lcciemoBanue
AIUTMIITUYECKOTO TMapadosionia ¢ TOMOIIBI0 CEYeHUH KOOPAWHATHBIMH IUIOCKOCTSIMH W/HITN
TUIOCKOCTSIMU, MAPAIJIENbHBIMU TIOCKOCTSIM CHUMMETPHH.

32. l'umepOonuyecknii mapaboJoOua W €ero KaHOHWYECKOoe ypaBHeHHe. lcciemoBaHue
rUnepooInYeckoro mapadosoua ¢ MOMOIIBIO CEYEHUH KOOPJMHATHBIMU IUIOCKOCTSIMHM W/WIIH
TUTOCKOCTSIMH, TTapaJlIeIbHBIMH TUIOCKOCTSIM CHMMETPHH.

33. [loBepxHOCTH BpalleHus, InHeiuaTeie moBepxHocTH. [IpsmonuHeiinbie oOpa3syromue
OJTHOTIOJIOCTHOTO TUTIIEPOO0ION 12 U THIEPOOIMUECKOTO mapadosiona.

34. B3auMHOe pacroyio)keHUEe MOBEPXHOCTH BTOPOTO MOpsAKa M MPsAMON (BO3MOXKHBIE
BapHaHTHl U YCJIOBUS). YpaBHEHHE KacaTeJbHOW JIMHHHM W HOPMAIM K TOBEPXHOCTH BTOPOTO
MOPsIIKA; YpaBHEHUE KacaTelIbHOM IMITOCKOCTH (3aITUCh M BBIBOJ] YPABHECHHUS).

IIpumepsI 3a7a4n M0 KAXKIOMY U3 pa3aesioB Kypca:

1. BexTopHas anredpa

Haiitn mpoekiuio Bektopa & = 4m + 3N — P Ha och a0OCIHCC U KOMIIOHEHTY 3TOTO Ke
BEKTOpa 1Mo OCH opauHar, eciau M =3i + 5] + 8k, n =2i—4j— 7k u p = 5i + j — 4k.

2. JIuHeliHbIe 00pa3bl Ha INIOCKOCTH U B TIPOCTPAHCTBE



Ha ocu z HaliTu TOUKy, paBHOYIAJNEHHYIO OT JBYX IJockocTed X + 4y — 32 -2 =0wu
5x+z+8 =0.

3. JIunum BTOpOTrO MopsiaKa

Jlansr 1Ba dokyca kpuoii Fy(11), F,(—2,-2) u omma u3 ee ampexrpuc: X+y—1=0.
Haiinute ypaBHEHUE 3TOW KPUBOM.

4. IToBepXHOCTH BTOPOTO MOPSIIKA

2 2 2
z
K opnomonoctHoMy rumnepbomgounmy 36 + y? I = IPOBEIUTE KacaTeJIbHYIO
X y+9 z
IJIOCKOCTh Yepe3 MPSIMYIO 3 = 3 = 1

PesynmpTathl  9K3aMeHa  ONPEACISIFOTCS ~ OLGHKAMH  «OTJIMYHO»,  «XOPOIIOY,
«yIOBJIETBOPUTEIBHOY, HEYAOBIECTBOPUTEILHOY.

OTBeT Ha KXYy 4acTh SK3aMEHAI[MOHHOTO 3a/IaHusl OlleHUBaeTcs 1o cucteme ot 0 no 3
0a/uTOB. DK3aMEH CUMTAETCSl COCTOSIBITUMCSI, €CITH B XOJ€ dK3aMeHa CTyneHT Habpan ot 3 mo 6
0ayioB. DK3aMEHAIlMOHHAs OIIEHKA OMpeAeiseTcs CyMMOW OaiiioB, HAOpaHHBIX CTYAEHTOM B
TEUCHHUE CEMECTPA U B XOJI€ SK3aMeHa.

Kpumepuu OYEHKU omeenma Ha meopemuuecxml 80NpPOC.

3 Oamwia: TONHO PAcKPHITO COACP)KAaHWE MaTepHaia BONPOCA; MaTephal H3JI0KEH
IPaMOTHO, B OINPEICICHHON JIOTMYECKOW TIOCIIEOBATEIIbHOCTH, CIICIUAIBHBIC TEPMHHBI
UCMOJb3YIOTCS NPABUIBLHO; OIPENENIEHUsI U (POPMYIIbl MPUBEIEHBI BEPHO; AOMYIIEHbI OJIHA—/IBE
HETOYHOCTH TIPH OCBEIIICHUH BOIPOCOB, KOTOPBIC UCIIPABIISFOTCS 110 3aMEYaHUIO MPETIOIaBaTEIs.

2 Garia: BOIPOC M3JIOKEH CUCTEMATU3UPOBAHO U TIOCIIEIOBATENBHO; (POPMYJIBI TPUBEICHBI
BEPHO; MPOJIEMOHCTPUPOBAHO YMEHHUE aHAIM3UPOBATH MATEPUAIl, OJJHAKO HE BCE BBIBOJBI HOCST
apryMEHTHPOBAHHBIM M JOKa3aTelbHbI XapakTep;, B M3JI0KEHUU JONYUIEHbI HEOOJbIINE
npoOelbl, HE HWCKA3WBIIUE COACPKAHHE OTBETa, MM JONYIICHbl OJWH—BA HeEIo4YeTa MpU
OCBEIIECHHUH CO/ICP)KAaHMS OTBETA, UCIIPABICHHBIE IO 3aMEYaHHUIO TIPETIOIaBaTEeIsl.

1 Oamn: HEMmONMHO WM HEMOCIEAOBaTEIbHO PACKPHITO COJEp)KaHWE MaTepuana, HO
MOKa3aHoO o0Ilee TOHUMAaHHWE BOMPOCAa W TPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC ISt
JMANbHEHIIIEro yCBOGHUS MaTepuana; JOMYIICHbl OIMOKM B ONPENENIeHUU TOHSITUH M JIETKO
yCTpaHUMbIE HEJIOUYETHI B 3aKUCU (POpMyYJI, UCHIOIB30BAHUU TEPMUHOJIOTHH, UCIIPABJIEHHBIE 11OCIIE
HECKOJIBKUX HABOJISIIUX BOIIPOCOB.

0 6anIoB: TOJHOCTBIO OTCYTCTBYET OTBET; HE PAaCKpPBITO OCHOBHOE COJIEpYKaHWE BOIPOCA;
OOHApY)KEHO HE3HaHWE WM HEMOHMMaHWEe OOoNbled WiaM Haubojee Ba)KHOW YacTH BOIPOCA;
JOIMYIICHBI OIIMOKN B OIpCACIICHUN HOHﬂTHﬁ, Ipu KUCIOJIB30BaAHUU TEPMUHOJIOTMHU U 3allMCHU
dbopmyI1, KOTOpbIE HE HCIIPaBIIEHbI TIOCIE HECKOIBKUX HABOSIIUX BOIIPOCOB.

Kpumepuu OUEHKU peuleHUA 3a0a4u:

3 OGajta: BEpHO yKa3aH M HMCIOJb30BAH METOJ PELIEHMs 3aJaud; MOJYy4eH MOJHBIM U
NpaBWIBHBII OTBET; NPHU 3allUCH OTBETa JOMYIIEHA HETOYHOCTb, KOTOpas HCIpPAaBISETCS IO
3aMEYaHHIO TIPETIo1aBaTeIsl.

2 Oaia: BEpHO yKa3aH M WCIOJIb30BaH METOJ pEIIeHMs 3aJaud; OOJbIas 4acTh 3a/1a4u
pelieHa; He PacCMOTPEHBI BCE BO3MOYKHBIC PEIICHHS; OTBET 3allMCaH MPABUIBHO, HO HE SBISCTCS
NOJHBIM; TPU 3allMCH OTBETa JOMYIIeHAa HETOYHOCTh, KOTOpAas MCHpAaBIAETCS MO 3aMEYaHUIO
IpeTIoIaBaTe .

1 Gayut: momyIieHsl OMIMOKM MPH MCHOIb30BAaHUM BHIOPAHHOTO METO/A PELICHUs 3a/1auu;
OTBET HE MOJIYYEH WY NOJy4YEH HEBEPHBIN.

0 OamoB: OTBET OTCYTCTBYET IOJHOCTBIO; JOMYILEHb OIIUOKU TPH HCIOJIb30BaHUU
BI)I6paHHOFO MCTOJIa pCHICHHU 3aia4i,; OTBET HE MMOJIYYCH HUJIU IOJTYUCH HeBepHBIﬁ.
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OuenuBaemasi pabora oOydaromierocss IO Kypcy paszelieHa Ha 4YeTblpe OJoka:
1) KOMIUIEKCHasT KOHTPOJIbHAsS TOYKa B CEPEIMHE CeMecTpa; 2) KOHTpOJbHas paboTa B KOHIIE
ceMecTpa; 3) BBIIOJIHEHUE IOMAIIIHUX Pa0OT B TEUCHUE CEMECTPa; 4) SK3aMEHAIIMOHHOE 33/IaHHe.

bamner mo brnoky 1 ¢opmupyrorcs cymMmupoBaHHeM OasioB 3a KaxAyl0 M3 Tpex
AKTUBHOCTEN B paMKax KOMIUIEKCHOM KOHTPOJBbHOM TOYKM: 1) OTBET Ha TEOPETHYECKUIH BOIPOC
(kpuTepuM OLICHMBAaHHMS OTBETa HAa TEOPETUYECKUIl BOMPOC MPHUBEIACHBI BBIIIE); 2) pellIeHHe
NPaKTHYECKOH 3a1aun (KpUTEPUU OLICHUBAHMS PELICHUS 331a4d MPUBEACHBI BBIIIE); 3) rPyIIoBas
pabora (rpynmnoBas padota oreHuBaercs o cucreme ot 0 10 3 , KpUTEepUn OLICHUBAHUS IPYIIIOBOM
PabOThI TOBOASTCS IO OOYYAIOIIMXCS B MOMEHT BBIIa4H 3a/IaHHS).

banner mo biioky 2 dopmupyroTcs cyMmMupoBaHHEM OaJlJIOB 3a KaXIyro U3 8 3amad, 3 u3
KOTOPBIX — HEOOsI3aTeNbHbIE (KPUTEPUH OLICHUBAHUSI PEILICHHS 3aa41 [IPUBEACHBI BBIILIE).

bamnbl no brioky 3 BICTaBISAIOTCS B COOTBETCTBUU KOJIMYECTBOM (B %) pelIeHHBIX Ha 3
Oasta TOMaIHUX 33124 (KpUTepUU OLICHUBAHUS PEIICHHS 3aauu npuBeaeHb! Boime): 80-100% = 3
bamta; 60-79% = 2 O6amna; 40-59% = 1 6amr; menee 40% = 0 GamwtoB. [Ipu 3TOM KOJIMUYECTBO
TIOTIBITOK PEUINTD JOMAIITHIONO 33/1a4y Ha 3 OaJuia He OrpaHUYCHO.

bannet o 61oky 4 popMupyrOTCS CyMMUPOBaHHEM OAJJIOB 32 Ka)X/10€ IK3aMEHAIMOHHOE
3a7laHue (KpUTEpuM OLIEHMBAaHUSI OTBETa HA TEOPETUYECKUH BOIPOC M KPUTEPUM OLCHWBAHMS
pELIeHHS 3a]]a4u IPUBECHBI BBIIIE).

B Ttabmune 1 mpuBeneHa miKajga OIEHMBaHHS KaXaoro Omoka, a B Tabiuie 2 — IIKana
dbopmMHpOBaHUs OLIEHKH 32 KYypC.

Tabnuna 1 — OuennBaHue Kaxa0ro U3 YeThIpex OJ0KOB paboThl 00YJarOIIETocs 1Mo Kypey

OtierKa 3a 610K KonmgectBo 6aiioB
brok 1 bnok 2 broxk 3 brnok 4
COTJIIMYHOY 7-9 15-24 3 56
«XOpOLIO» 6 12 2 4
«YOBJIETBOPUTEIILHO» 4-5 69 1 3
«HEYJIOBIIETBOPUTEIIHLHO 0-3 0-3 0 0-2

Tabnuma 2 — YcnoBus popMupoBaHus OIIEHKU 3a KypC

Onenka 3a Kypc VYcnosue popMupoBaHMs OLIEHKHU 32 Kype

biox 1 = «oTamuHO»
biiok 2 = «xopouio» uim «OTIMYHO»
biiok 3 = «xopo1110» UM «OTIMYHOY
biok 4 = «oTnu4aHO»

biok 1 = «oTnuaHO»
Biok 2 = «OoTIHYHO»
biiok 3 = «y10BIETBOPUTEIHLHOY»
Bbiiok 4 = «oTanuHO»

«OTJIMYHOY
bnok 1 = «xopomo»

biok 2 = «oTiauauo»
biok 3 = «oTnuyHo»
biok 4 = «oTtuuHo»

bnok 1 = «ornuuno»
Bbiok 2 = «oTnuaHO»
biok 3 = «oTnu4aHO»
biok 4 = «xopoiio»
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bsok 1 = «xoporio»
biok 2 = «Xopo1o» Uian «OTINIHO»
b1nok 3 = «Xopo1o» Uil «OTIMYHO»
bnok 4 = «xopor1o»

bnok 1 = «0TIIMYHO» WIIH «XOPOLIO»
biok 2 = «yn0BI€TBOPUTEIBHO»

b1ok 3 = «OTIIMYHO» WIIH «XOPOLIO»
b0k 4 = «OTIMYHO» WM «XOPOIIO»

«XOPOLIOY
biok 1 = «otimuauo»

biok 2 = «yn0BIE€TBOPUTEIIHHOY
bnok 3 = «yn0BIE€TBOPUTENBHO»
biiok 4 = «otnuyHO»

biok 1 = «oTIu4HO»

Bi10K 2 = «OTIMYHOY WIIH «XOPOIIIOY
biiok 3 = «HEy10BIETBOPUTEIILHOY»
Bnok 4 = «oTnu4HO»

Bce ClIydyan, 3a MCKIIIOYCHUEM CJIy4dacB, OIMPCAC/IAIOIMNX OLCHKY 3a

«YHAOBJICTBOPUTCIIBHO»
KYPC KaK «OTJIIMIHO», «XOPOIIO», KHCYHOBJICTBOPUTCIBHO»

Kak Munumywm, 3a biiok 1 u brok 4 = «Heya0BI€TBOPUTEIHHON.
«ueynopiersoputensuo» (IIo biaokam 2 u 3 = «OTIMYHO» WM «XOpOLIO», WIH
«YZOBJICTBOPUTEIHLHO», WU «HEYIOBIETBOPUTEIHLHOY

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJEeKTPOHHBIM y4eOHbI Kypc MO JAUCUUIUIMHE B 3JEKTPOHHOM YHHUBEPCHUTETE
«Moodle» — https://moodle.tsu.ru/course/view.php?id=28648

6) OueHouHble MaTepHalibl TEKYLIEro KOHTPOJIS M MPOMEKYTOUYHOM aTTecTaluu I0
mucruminbe (Ilpunoxenue 1).

12. Ilepeuyens y4yeOHOIi TuTepaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

— JIummmn K.M. Kypce nuneliHoi anreOpsl U aHAIMTUYECKOH T€OMETPUH : y4eOHUK Jis
By30B / K.W. JluBmmm. — 2-e¢ usn., crep. — Cankt-IlerepOypr : Jlams, 2021. — 508 c. —
URL.: https://e.lanbook.com/book/163398.

— y6epommnep O.H. 3amaun u ynpaxxHeHUs: MO aHATUTHYECKOW T€OMETPUHU : yueOHOe
nocobue / O.H. LlyGep6unnep. — 34-e usa.,crep. — Cankr-IlerepOypr : Jlans, 2022. — 336 c. —
URL.: https://e.lanbook.com/book/210389.

— Kunerenuk JI.B. COopHUK 3a7jau 10 aHAIMTUYECKON TeOMETpHH : yueOHOoe rmocodue s
By30B / JI.B. Knerenuk; [Tox penakmueit H.B. Edumosa. — 17-e uzn., crep. — Cankr-IleTepOypr :
Jlanp, 2022. — 224 ¢. — URL: https://e.lanbook.com/book/187823.

— ludpoBass >KOHOMHKA W CKBO3HBIE TEXHOJOTHH: TEOPHS W MPaKTUKa / MO pel. a-pa
9KOH. HayK, npo¢. A. B. babkuna. — CIIG. : [IOJIMTEX-TTPECC, 2019. — 623 c.

—MunzoB A.C., Hesckuit A.1O., baponos O.IO. Madopmanronnas 6e30macHOCTh B
mudposoii skoHomuke / UTHOY: UubopmannoHHbIE TEXHOJIOIMH B Hayke, 0Opa3oBaHUU U
yrpasieHun. 2018. — Ne 3(7). — C. 52-59.

0) IOTOJTHUTEIbHAS JIUTEPATYpa:

— IIpockypsikoB M.B. COopHHK 3amay mo JUHEWHHOH anrebpe : ydyeOHOe mocoOue ams
By30B / W.B. IlpockypsikoB. — 16-¢ u3x., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 476 c. —
URL.: https://e.lanbook.com/book/183752.
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https://moodle.tsu.ru/course/view.php?id=00000

— IIpuBanos .M. Ananutuyeckas reomerpus : yueOHoe mocodbue / M.W. IlpuBanos. —
38-e wm3n. —  Cankr-Ilerepoypr : Jlams, 2022. - 304 c¢. - URL:
https://e.lanbook.com/book/210353.

— [ToctHukoB M.M. AHaiutrueckas reomeTpus : yueoHoe nocooue / M.M. [TocTHUKOB.
— 3-¢ wma.,ucnp. — Caskr-Ilerepoypr : Jlams, 2022. — 416 c. — URL:
https://e.lanbook.com/book/210347.

—MuneeBa H.B. Amnamutnueckas ['eomerpus. Ilpaktukym / H.B. MuneeBa. —
Komcomonbckuii-nHa-AMype rocyiapcTBeHHbI yHUBepcuTeT, 2017.

— KoBaienko A.A. Amnanmutmueckas [eomerpus. 3amaunuk / A.A. KoBaieHko. —
AJTaiickuil TOCYAapCTBEHHBIN Megarornyeckuii yaupepcuret, 2015.

— BaxutoB  A. BBengenune B KOMITBIOTEPHOE  3pEHHE. — URL
https://oops.math.spbu.ru/SE/Members/avakhitov/vvedenie-2015-2016.

— Censnkun B.B. Pemenne 3amad KOMIBIOTEPHOTO 3peHUs : ydueOHoe mocobue / B.B.
Censnakun; HOxHbpIi  (denepanpHblii  yHUBepcuTeT. — Taranpor : M3marensctBo HOkHOTO
denepanbHOrO YHUBEpCcuTeTa, 2016. — 92 C.

B) pecypcbl cetu HTEepHeT:

— CKBO3HBIC TEXHOJIOTWH LU(PPOBOI SKOHOMHUKH [DieKTpoHHbIN pecypc] / Tadviser. —
ONEeKTPOHHBIH KypHa — 2022. — URL:
https://www.tadviser.ru/index.php/Cratbst: CKkBO3HbBIE TE€XHOJOTHH IU(PPOBOH IKOHOMHKH.

—OcydoB P. CkBo3nble TexHonoruu B coppemeHHoM Mupe. — AHO BO «YHusepcuter
Wunonoiuc». — URL: https://youtu.be/BrUjV5k5uxM

— Musnbke B. MamnHHoe o0yyeHue U MCKYCCTBEHHBIN MHTEIUIEKT JUIsl aHaJIn3a OOJIbIINX
JIAHHBIX. - AHO BO «YHUBEPCUTET HNunonomucy. - URL:
https://www.youtube.com/watch?v=iqD7zIwAv_M

— IIpotacoB C. Ilpuknannoit M. Mammnanoe obydenue u ero undpactpykrypa. — AHO
BO «Yuusepcurer Munomnomuc». — URL: https://youtu.be/cbUETRYDbs1A

— IIporacos C. ITpuxnagnoit M. KomnsrotepHoe 3penne. — AHO BO «YHuBepcuter
Nunonommcy». — URL: https://youtu.be/Z59Kgxt3dhM

—IIporacoB C. Ilpuknannoit WM. OG6pabotka ectecTBeHHOro ss3sika. — AHO BO
«Yuusepcuter Munonomucy. — URL: https://youtu.be/3ky29e8zV/x0

—Kynrypos M. Taiin mno BupryamsHeiM wmupam: AR u VR, — URL:
https://proglib.io/p/gayd-po-virtualnym-miram-ar-i-vr-2020-04-02

—Plario  : ownnaiiH-cucTema  aganTUBHOrO  OOydeHuss wmartematmke. — URL:

https://login.plario.ru.

— UnrepHer-npoekt «Matemaruueckue 3To61». — URL: http://etudes.ru.

— Unteprer-nipoekT «3amaun». — URL: http://problems.ru.

— AHanuTudeckas reoMeTpus [ DJIeKTPOHHBIN pecypc]: yueOHO-METOIMYEeCKUNA KOMIUIEKC
/ E.E. Kopskuna. — Tom. roc. yH-T, WH-T nucranumonHoro oOpazoBanus. — URL:
https://search.ebscohost.com/login.aspx?direct=true&AuthType=ip,sso&db=cat09180a&AN=tsu
.0ai.libtsu.280251&lang=ru&site=eds-live.

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTUH (B T.4. HM(PPOBBIX HHCTPYMEHTOB)

a) JIMIIEH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkio4aeT MmpHIOKEHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO J0CTyIHBIE o0nayabie TexHonoruu (Google Docs, Slnaexc auck u T.11.).

— MathCad, Matlab, Python, C#, C++.

— «Mindomo» — URL.: https://www.mindomo.com.

— [lpunoxenne wHTepakTBHOW reometpun  «Geogebra  Classic». —  URL:
http://www.geogebra.org.
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https://youtu.be/BrUjV5k5uxM
https://www.youtube.com/watch?v=iqD7zlwAv_M
https://youtu.be/cbUETRYbs1A
https://youtu.be/Z59Kqxt3dhM
https://youtu.be/3ky29e8zVx0

— [Ipunoxenne unTepakTuBHOM Teomerpun «Octave Online» — URL: https://octave-
online.net.

— [lpunoxenne wuHTepakTuBHOW reomerpun «C.a.R». — URL: http://car.rene-
grothmann.de.

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubmmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAast 6ubnuoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlansb — http://e.lanbook.com/

— OBC Koncynpsranr cryaenra — http://www.studentlibrary.ru/

— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/

— 9BC ZNANIUM.com - https://znanium.com/

— 9BC IPRbooks — http://mwww.iprbookshop.ru/

— Obmepoccuiickas  Cets Koncynbrantllntoc ChopaBouynass mpaBoBas —CHCTEMa.
http://www.consultant.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AyauTtopun Uil IPOBEICHUS 3aHATUHN JIEKIMOHHOIO TUIIA.

Aynuropun i NPOBENEHUS NPAKTHUYECKUX 3aHATHM, WHIUBUAYAJIbHBIX U I'PYNIOBBIX
KOHCYJIBTALIMM, TEKYILEr0 KOHTPOJIS U IIPOMEXKYTOYHOU aTTECTALUH.

[Tomemienust 1yl caMOCTOSITENIbHONW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHOW TEXHUKON U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmanus o paspadorunkax

HNanumok Enena FOpneBHa, kaHa. ¢u3.-MaT. HayK, Kadeapa MPUKIAAHON MaTeMaTUKU
HU TT'Y, nomenr.
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