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1 ]_le.l'llfl H 3aJa4Y1 0CBOCHUA JUCHHUITIMHBbI

ean (1esm) OCBOCHUS AUCIUTIUHBL:

[enpto guctumIMHbl «Anredpa W TEOMETpPHUsS» B CHCTEME MOATOTOBKM OakajaBpa — OCBOCHHE
HE00X0IMMOTr0 MaTeMaTHu4eckoro amnmnapara. C moMOIIBI0 ATOTO anmapaTa pa3padaThIBAaIOTCS U UCCIETYOTCS
TEOPETHYECKHUE U IKCIIEPUMEHTATIBHBIC MOJIETN 00BEKTOB MPOPECCUOHATBHON JEATETLHOCTH.

3amaun:

— HW3y4YeHHUe MOHATUHHOTO anmapara JUCIHUILIAHEI,

— OCBOEHHE OCHOBHBIX TEOPETUUYECKUX TOJIOKEHUI U METOJ0B AUCIUIUINHBI,

MIPUBUTHEC HABBIKOB MPUMEHEHHS TCOPETUUCCKUX 3HAHUM JIJISl PEIICHUSI MPAKTHYECKUX 3aa4

2 MecTo TMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOorpaMMsl

JuciumimHa oTHOCHTCS K 0a30B0it yacTu 010ka [] «lucuumimaet (Mo Ty n)»
[IpepexBU3UTHI AUCUUIUIUHBL: Omcymcmeayom

[MocTpexBuzutel nucuuriunbl: b1./].b.14 Teopus eeposmuocmeti u Mmamemamuieckas Cmamucmuxd,
b1.J1.5.22 Jluckpemnas mamemamuka, bl.J[.B.1 Mamemamuueckas nocuka u meopusi ancopummos,
F1.JI.B.16 Obpabomka 5KCnepumMeHmanbHulX OAHHLIX HA  DJEKMPOHHO-BbIYUCIUMENbHBIX MAWUHAX,
b1.J.B.2.3.1 Cucmemor uckyccmeennozo unmennekma, D/T.1 Cospemennvie cucmemvl KOMNbIOMEPHOU
Mamemamuxu

3 TpeOoBaHus K pe3yabTaTam 00y4eHHs 10 JUCHHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HANIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOLIUX PE3YIHTATOB O0yUEHUS

Kox u HaumenoBanue
(hopMUPYEMBIX KOMIIETCHIIHIA

Kox u HaumenoBanue
AHIAKATOPA TOCTHKECHUSA
KOMIIETEHIINHU

[Tnanupyemble pe3yiabTaThl 00yUeHUS MO
JTUCLHUILIMHE, XapaKTePU3YIOIIUE 3TATbI
(dbopMHpOBaHUsI KOMIIETEHIUI

OIIK-1 CnocobeH npuMeHsITh
GCTGCTBGHHOHay‘-IHBIe n
00IIenH)KEHEePHBIC 3HAHUA,
METOAbI MATECMATHUYCCKOT' O
aHaJIM3a ¥ MOJICITUPOBAHUS,
TEOPETUIECKOTO U

OIIK-1-B-1 3HaeT oCHOBEI
MaTEeMaTHKH, PU3UKH,
BBIYMCIUTEIHLHON TEXHUKU U
MIPOrpaMMHUpPOBAHUS
OIIK-1-B-2 YwMmeer pemiats
CTaHJapTHbHIE

3HaTh:

- OCHOBBI MaTeMATHKH, PU3UKH,
BBIUMCIIUTEILHON TEXHUKHU U
HpOrpaMMHUPOBaHUS

YMeTh:

- pemarh CTaHAapTHEIE

AKCTIEPUMEHTAIBHOTO npo¢eCCHOHAIBHBIC 3a/1a4H C npo¢eCCHOHANIBHBIC 3a/1aUH C
HCCIIEIOBAaHUA B MIPUMEHEHUEM MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
npodeccuoHaIbHON €CTECTBEHHOHAYYHBIX U 0O0IIenHKEHEPHBIX 3HAHUH
NEITEILHOCTH 0OIIenHKEHEPHBIX 3HAHHM, Baanersn:
METOJIOB MaTEMaTHYECKOTO - METOJJaMHA MaTEMaTHYECKOro aHajn3a 1
aHaJIM3a U MOJACIIUPOBAHUS MOJICTUPOBAHUS
OIIK-2 Cnoco6en monumars | OIIK-2-B-1 3naer 3HATD:

HOPUHIUIB pabOTHI
COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOT U
Y IPOTPaMMHBIX CPEJ/ICTB, B
TOM YHCJI€ OT€YECTBEHHOTO
IPOU3BO/ICTBA, M UCTIOJIB30BAThH
UX MIPU PELICHNUH 33134
npodeCcCHOHATBHON
JeSITeIbHOCTH

COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU
U IIpOrpaMMHBIE CPEACTBA, B
TOM YHCJIE OTE€YECTBEHHOTO
IIPOU3BOACTBA IIPU PELICHUN
3a1a4 mpodeccuoHaTbHON
ACATCIIbHOCTHU

OIIK-2-B-2 Ymeer BbIOUpATH
COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIIOTUU
U [IPOrpaMMHBIE CPEACTBA, B

- MpeaMeT U3yYeHUs CIEAYIOIUX CoAepkKa-
TeNbHBIX JIMHWUH: TONS W KOMIUIEKCHBIE
YyHuCclla; KOOPAWHATHOE W BEKTOPHOE IIpo-
CTPAHCTBO; CUCTEMBbI JIMNHEHHBIX ypaBHEHUIA;
ONpENICTUTENN; TEOMETPHUsl Ha ILIOCKOCTH;
TEOMETPHUS B POCTPAHCTBE;

- IOHATHUS U (HaKThI COACPIKATEIHHBIX JTUHUMA
Kypca aiareOpbl M aHAJIUTUYECKOW T'eOMET-
pum;

- poJib anreOphl B MO3HAHUU OKPYIKAIOIIETO
MUDA;




Kox u HaumMenoBanue
(hopMUPYEMBIX KOMIIETSHIIHIA

Kox u HaumenoBanue
WHIUKATOPa JOCTHIKEHUS
KOMIIETEHIIN U

[Tnanupyembie pe3yabTaThl 00yUEHUS 110
JMCIUILTIHE, XapaKTePHU3YIOIINE ITallbI
(dhopMUpOBaHHSI KOMITETEHITUI

TOM YHUCJIE OTE€UECTBEHHOTO
IIPOU3BOACTBA IIPU PELICHUN
3a1a4 mpodeccuoHaTbHON
ACATCIIbHOCTHU

OIIK-2-B-3 Biageetr HaBBIKaMU
MNPUMCHCHUS COBPECMCHHBIX
MH(OPMALIMOHHBIX TEXHOJIOT U
U IPOTPaMMHBIX CPEICTB, B TOM
YHCIIe 0T€YECTBEHHOTO
IIPOU3BOACTBA, IIPU PELICHUU
3a1a4 mpodeccuoHaTbHON
ACATCIIbHOCTHU

- anreOpandecKue METO/bI;

- CTPYKTYpHBI TIOAXOJ: aire0pandecKue
CTPYKTYPBI, TOACTPYKTYPHI;

- METOJIbI MTO3HAHUS OTHOCHTENBHO TOITyYe-
HUSI MaTEeMAaTUYCCKUX 3HAHUN (MHIYKIHS,
aHaJIOTHsI, CUCTEMATU3AIUs, HACATH3AIIHS,
a0cTparupoBaHue, MOACITUPOBAHUE);

- METOJIOJIOTHIO W HWCTOPHUIO DPa3BUTHSI aj-
reOpbl M TEOMETPHU

Ymern:

- IPUMEHSATh METOJIbI ¥ TIPHEMbI TIOHUMAaHHUSI
MaTeMaTHYeCKOr0 TEKCTa, €ro aHajiu3a,
CTPYKTYpHU3aIlHH, pPEOPTraHu3alid, TpPaHC-
dhopmanuy;

- IPUMEHSITh TEOPETHUYECKIE 3HAHUS B pellie-
HUM TPUKJIaTHBIX 3371a4;

- YMETh MPUMEHSATh METOIOJIOTUIECKUE 3HA-
HUSI JUTSL U3YYCHUSI COJICPKATEeIbHBIX JIMHUH
Kypca aiureOpbl M aHaIUTHYCCKOW TeoMeT-
puH.

Baanern:

- METOJIaMU PEIICHUs 3aa4 Kypca JINHEH-
HOU anreOpsl;

- METOJJaMU MaTeMaTHYECKOTO MOJICITHPOBa-
HUS (PU3MYECKUX 3a/1a4 C UCTIOIb30BaHUEM
JIMHEWHBIX CUCTEM YpaBHEHUHN U TEOPUU
BEKTOPHBIX TIPOCTPAHCTB, a TAKXKE UX pellle-
HUH;

- HaBBIKaMU PabOTHI ¢ OCHOBHEIMU ayredpa-
UYECKUMH 00BEKTaMHU: KOOPAHHATHBIMH
BEKTOpaMHU, MATPUIAMH,

- OCHOBHBIMH MaTEMATHUSCKIMHU KOMITHIO-
TEPHBIMU HHCTPYMEHTAMU: BH3YJIN3AIHS
JIAHHBIX, 3aBUCHMOCTEH, OTHOIICHHH, TIPO-
[IECCOB, FEOMETPHUYECKUX OOBEKTOB;

- HaBbIKaMU IPUMEHEHUS CPEJICTB
UH(OPMAIIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHI B pEUICHUH 3a7a4, TaM, I1e
3T0 3¢ dekTuBHO. B vacTHOCTH -
MAaTEMATUIECKUMU KOMIIBIOTEPHBIMU
nporpammamu (Mathcad, Math LAB u
JIp.), HAaBBIKAMU UCIIOJIb30BAHUS
nporpammel MS Excel ms
MATEMATHYECKHUX PACUETOB.

4 CTpyKTypa U coiepKaHMe TN CHUTITHHBI

4.1 CTpyKkTypa IMCUMILTHHBI

OO01mast TpyA0eMKOCTh JUCIUTIIMHBI COCTABIAET 3 3a4eTHbIe enuHuUIlbl (108 akaieMUYecKuX 4acoB).




TpynoemMkocTs,
Bun paGotsr aKaJeMHYeCKHX 4acoB
1 cemecTp | Bcero
O01as Tpya10€éMKOCTh 108 108
KonraktHas padora: 58,25 58,25
Jleximm (JI) 28 28
[Tpaktuueckue 3anstus (I113) 30 30
[IpomexxyTouHas aTTecTanus (3a4eT, IK3aMeH) 0,25 0,25
CamocrosiTesibHas padoTa: 49,75 49,75
- 8bINOIHEHUE UHOUBUOYATLHO20 MEopHecKo2o 3a0anus (UT3); 9 9
-8bINOIHEHUE 0OMAUHEL KOHMPOIbHOU pabomsl 6 6
- camocmosmenvHoe uzyueHue paz0enos OUCYUNIUHbL, 8 8
- camonodz2omoeka (npopabomxa u nogmopenue 1eKYuoOHHO20 Mamepuanid u 8 8
Mamepuana y4eOHUKo8 u yueOHwvix nocooutl);
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM; 15 15
- 10020MOBKA K PYOEI’CHOMY KOHMPOTIO U M.1N. ) 3,75 3,75
Buja utoroBoro KoHTpoJIsi (3a4eT, IK3aMeH, Ju¢depeHINPOBAHHBI 3a4eT) 3a4er

Paznensl nucnumivbel, n3ydaemsie B 1 cemectpe

KonnuecTBo yacos
Ne HaumenoBanwue pa3nenon ayauTopHad BHEay/.
pazgena BCETO abora
11113 | P pabota
1 Matpuibl, OnpenenuTenn 18 |4 6 8
2 CucTeMbl TUHEHHBIX YPaBHEHUH 16 | 4| 6 6
3 BekTopHble IPOCTPaHCTBA 24 16| 6 12
4 ["'eoMeTpus MIIOCKOCTH 24 16| 6 12
5 I'eomeTrpus npocTpancTBa 26 | 8] 6 12
Utoro: 108 [28| 30 50
Bcero: 108 [28] 30 50

4.2 Conepsxkanue pa3aesioB JUCIHIIMHBI

Pasznen 1 MaTpuusbl, onpeneaurenan

Onpenenurenu BTOporo mnopsiaka. CBOWCTBa ompeAenuTeNnell BTOporo mnopsaka. Onpenenurenu
Tperbero nopsaka. CBolcTBa omnpenenuTeneil Tperbero nopsiaka. CriocoObl BBIUMCIECHUS ONPENEIUTES.
Onpenenurenu n-ro nopsaka. CBoMCTBa ompenenuTeNss N-ro mnopsaaka. PackpeiThe omnpenenurtens n-ro
nopsaaka. CiioxkeHue onpeaennreneil. Y MHOKeHHe onpenenureneii. Marpuisl. Panr matpunbl. CTyneH4arsie
Matpunbl. Jlomyctumble mnpeoOpazoBaHusi Marpull. llpuBeneHue MaTpullbl K CTYNEHYAaTOMY BHIY.
Boruncnenue panra Matpuisl. CoxkeHre MaTpull. Y MHOKEHUE MaTPUILbl HA YUCII0. Y MHOKEHUE MaTpULL.

Pa3nen 2 Pemenune cucreM ypaBHeHUH

CucreMbl JByX YypaBHEHMH C JBYMsI HEHU3BECTHbIMH. CHCTEMBI TpeX YpaBHEHUH C Tpems
HEeU3BECTHBIMU. CHCTEMBbI JTMHEWHBIX YpaBHEHUW. BHUAbl CUCTEM JIMHEHHBIX ypaBHEHUH (HEOIHOPOIHbIE,
OJIHOPOJIHBIE. COBMECTHBIE, HECOBMECTHBIE, OIPEAEICHHbIE, HeonpeaeaeHHble). CucTeMbl HEOTHOPOIAHBIX
JTUHEWHBIX ypaBHeHHH. Haxoxxnenne pemenus mo popmynam Kpamepa. CucteMbl ypaBHEHHN U MaTPHIIBL.
Meton 'aycca, HaX0XI€HMSI pEIEHNs] CUCTEMBI HEOIHOPOAHBIX ypaBHeHUH. Teopema Kponekepa-Kanemnnu.
Cucrembl OTHOPOJIHBIX YPABHEHUM. Y CIIOBHS CYIIECTBOBAHUS HEHYJIEBBIX PEHIEHUN CUCTEMBI OJHOPOJHBIX
ypaBHeHHH. TeopeMa 06 OTBICKaHHH OOLIETO PEIICHHUS CUCTEMBI OTHOPOIHBIX YPaBHEHHH.

Pa3znen 3 BekTopHble MpoCcTpPaHCTBA

[lonatue BEKTOpPHOTO MpocTpaHcTBA. JIMHelHas KoOMOMHaIMsS BEKTOpOB. JIMHEHHO 3aBHCHMBIE U
JIMHETHO HE3aBHCUMBIE BEKTOpHI. ba3uc BekTopHOro mpoctpancTBa. Koopaunatel BekTopa. Teopema o
€IMHCTBEHHOCTH pa3JIOKEHUsT BeKTopa Mo Oa3ucy. Teopema O KOOpAMHATaX BEKTOPOB B JIMHEWHOM
KOMOWHAIIMM BEKTOPOB. AKCHOMBI CKAJIIPHOTO TPOM3BENEHHUS BEKTOpPOB. Moaynb BekTopa. CkalsipHOE
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IIPOU3BEICHNE BEKTOpa Ha HyJIEBOM BEKTOp. OpTOroHanbHBIE BEKTOPBL. BblUMCICHHE CKaISIPHOTO
MIPOU3BECHUSI BEKTOPOB Yepe3 X KOOPIUHATHI B OPTOHOPMHUPOBAHHOM Oasuce. Boruncienue yria Mexmay
BEKTOpaMH. BekTopHOe mpousBeneHHE BEKTOPOB. ['eomeTpmyeckas MHTEpHpeTanus MOIYJs BEKTOPHOTO
IIPOU3BEACHNS BEKTOPOB. BplunciieHHe KOOpPAMHAT BEKTOPHOTO IPOU3BEACHMSI 4Yepe3 KOOpAMHAThI
coMHOXuTeNen. CBOMCTBa BEKTOPHOIO Mpou3BeneHus. CMelaHHOe TPOU3BEICHUE BEKTOPOB. Brruncienue
CMEIIAHHOTO NPOMU3BEJEHUS 4Yepe3 KOOpAMHAThl COMHOXHTenel. CBoiCTBa CMEIIAHHOTO INPOU3BEACHMUS
BEKTOpOB. ['eomeTpuueckas HHTEpIpETalMsl CMEIIAHHOIO MPOU3BEIEHHs Yepe3 00beM MapauleenuIeaa.
Brruucnenue oobema tetpasapa. HaxoxxaeHue paccTosHUS OT TOUKU A0 MPSMOH.

Pa3nen 4 I'eomeTpusi NJI0CKOCTH

Meroza KOOpAMHAT Ha IIOCKOCTH. JleJIeHre OTpe3Ka B JaHHOM OTHOLICHUH. PaccTosiHue MexXy 1ByMs
TOYKaMH. ['eoMeTpuuecKoe HCTOJKOBAHWE YPAaBHEHHMH M HepaBeHCTB. lIpsAmas JMHHA Ha IUIOCKOCTH.
Paznuunble cnocoObl 3aaHusl NPSMOM Ha IJIOCKOCTH: TOYKOW M HOPMAIBHBIM BEKTOPOM, TOYKOW U
HaMpaBJSIIOIUM BEKTOPOM, JIByMsI TOUKAMHU, TOUKOHW U YIJIOBBIM KO3 pUIHEHTOM. Pa3nuyHble ypaBHEHUs
npsmoii. Ob1ee ypaBHeHHE MPSIMOil ax + by + c. ['eomerpuueckuii cMbIca KOA(POHUIMEHTOB MPU TEKYITUX
KOOpJMHATaX B OOIIEM ypaBHEHUHW MpsAMOH. ['eoMeTpUYecKHMi CMBICT 3HAKa TpexdwieHa ax + by + c.
Boluncnenue paccTossHHA OT TOYKHM 10 MpsMOil. B3aumMHOe pacmonokeHue IBYX MpPsIMbIX Ha IMJIOCKOCTH.
Bbruncienne BenMUMHBI yriia MeXAy ABYMs NpsAMbIMU. JIMHMM BTOpOro mopsjaka. DIMIc, rumnepooua,
napaboia, UX KAHOHMYECKHE YpPaBHEHHUS M CBOMCTBAa. DKCLUEHTPUCHTET, IUPEKTOpUAIbHBIE CBOICTBA,
(doKkanpHbIE CBOMCTBA KPUBBIX BTOPOro nopsaaka. Obuiee ypaBHeHHE JIMHUKM BTOporo nopsaka. [lonstue 06
YIpOLIEHUH OOIIEero ypaBHEHUS JIMHUH BTOporo nopsiaka (JIBIT) u npuBeaeHune ero kK KAHOHUYECKOMY BUTY.
[Toctpoenue JIBII no eé obmemy ypaBaennto. Knaccuduxarnus JIBII.

Pa3znen S I'eomeTpust npocTpancTBa

[InockocTy 1 psAMbIE B 3-MEPHOM €BKJIMI0BOM IIPOCTpaHCTBE. [IpsiMas ¥ MII0CKOCTh B IPOCTPAHCTBE.
Paznuunbple criocoObl 3aaHusl MIOCKOCTH M MPSMOW B MpOocTpaHCTBE. Pasnmuunbie ux ypaBHeHwms. OOriee
YpaBHEHHE IIOCKOCTH ax + by + cz + d = 0. 'eomeTpuyeckuii cMbICI 3HaKa MHOTOWIeHa ax + by + cz + d.
Borunicnenue pacctosiHusl OT TOYKH J0 TUIOCKOCTH M MpsIMOW B mpocTpaHcTBe. VccrnenoBanue B3aMHOTO
pacrojoKeHusl JBYX IUIOCKOCTEH, NBYX MPSAMBIX, NMPAMOM U IJIOCKOCTH IO MX ypaBHEHUsM. Buruncinenue
BEJIMYMHBI YTJIa MEX]Ty IBYMS TUIOCKOCTSIMH, MEXAY ABYMS MPSIMBIMU, IPSIMOM U IJIOCKOCTHIO. Boruncnenue
paccTosHUS MEKIY ABYMsI CKpEIMBaOIUMUcs npsMbiMu. [loBepxHOoCcTH BTOpOro nopsaka. Kanonnueckue
ypaBHEHHUSI SJUTMIICOUAA, TUTIEPOOIONI0B, TapadOIOUI0B B IEKaPTOBOM MPSIMOYTOJIBHON CHCTEME KOOPAUHAT.
[TonaTHe 0 MeTOAE IJIOCKUX CEUYEHHUH NpU MCCIeOBaHUU (HOPMBI MOBEPXHOCTH MO €€ KAaHOHHYECKOMY
ypaBHeHHIO. [IOBEpXHOCTH BpalleHUS M METOJbl COCTaBlIeHWs WX YypaBHeHuH. llununapudeckue u
KOHUYECKHUE MIOBEPXHOCTH BTOPOIO MOPAIKA.

4.3 [IpakTHyecKkue 3aHATHS (CEeMHUHAPBI)

Ne
Ne Kon-Bo
3aHATU Tema

i pazznena 4acoB
1 1 Ornpenenurenu U uX CBOMCTBA. 2

2 1 JleficTBHs Hal OIPENEIIUTENSIMU. 2

3 1 Marpuipl. CBoricTBa Matpuil. Onepaluy HaJl MAaTPUIIAMU. 2

4 2 CucreMbl TMHENHBIX YPABHEHUM U METO/IbI UX PELICHHUSL. 2

5 2 Teopema Kponekepa-Kanesnu. 2

6 2 HccnenoBanue cucTeM JIMHEWHBIX YPaBHEHUH. 2

7 3 IToHsiTHE BEKTOpA. 2

8 3 Onepaiuy ¢ BEKTOpaMHu. 2

9 3 BekTopHoe, cKkasipHOE, CMELIaHHOE IIPOU3BEICHUSI BEKTOPOB. 2
10 4 ['eomeTpusi IIOCKOCTH. 2
11 4 JIuHuuM BTOPOro NOpsaKa. 2
12 4 Knaccudukamms JIBIT. 2
13 5 [1710CKOCTH M IIPSIMBIE B IPOCTPAHCTBE. 2
14 5 IToBepXHOCTH BTOPOTO MOPSIKA. 2




Ne
Ne Kon-Bo
3aHATH Tema
i paznena 4acoB
15 5 IToBepXHOCTH BpallleHUsI U METOIbl COCTABJICHUSI UX YPABHECHHM. 2
Uroro: 30

4.4 CamocTosiTe/IbHOE H3yYeHHE Pa3Ae10B JTUCHUIIIHHBI

Ne HanmeHnoBanue pa3zienoB U TeM I Koma-Bo
pazznena CaMOCTOSITEJIbBHOTO U3yUYEHHUSI 4acoB
1 Martpuiisl, onpeaeauTenu (IpUMEHEHHE B S)KOHOMHYECKUX 3a7a4ax) 2
CucreMpl TMHENHBIX YPABHEHUH (IPUMEHEHUE B MATEMAaTUYECKUX MOJAEIIAX) 2
4 ['eomeTpusa mmockocTd (IPUBENCHUE YPABHEHUU KPUBBIX BTOPOTO TMOpsAKa K 2
KaHOHMYECKOMY BUAY)
5 ['eomeTpus npocTpaHcTBa (IOBEPXHOCTH BTOPOTO MOPSIJIKA) 2
Hroro 8

5 YyeOHO-MeTOAMYECKOE 00€ecTIeUeHHe TUCIUTIINHBI

1. Jluneitnas anrebpa u aHanutHueckas reomerpus. [IpakTukym [DneKTpoHHBINH pecypc]: yueOHoe
nocobue / A.C. boprakosckuii, A.B. [Tantenees. - M.: HUL] UHOPA-M, 2015. - 352 c.: 60x90 1/16. - ISBN
978-5-16-010206-1 - Pexwum nocryna: http://znanium.com/catalog.php?bookinfo=476097

2. Marazunnukos, JI.W. JIuneiHas anreOpa v aHaIUTHYECKas Te€OMETpHs [DIEKTPOHHBINA pecypc]:
yuebHoe nocodbue / JIL.W. Marasunaukos, A.JI. MarasunHukoBa; MUHHUCTEpCTBO OOpa3oBaHHMsS M HAyKU
Poccuiickoit  ®enepaunn, Tomckuii ['ocymapctBeHHbI YHuBepcuter CucteM YIpaBleHUS U
Panuosnextponuku (TYCVYP). - Tomck: Db Konrent, 2012. - 180 c. - ISBN 978-5-4332-0074-6. — Pexum
noctymna: https://biblioclub.ru/index.php?page=book&id=208684

3. 5.2 JlonoiHuTE/ILHAS IUTEPATYPA

1. Anrebpa u rteomerpusi. COOpHUK 3amad W pENICHUH ¢ TNpPUMEHEHHEM cucteMbl Maple
[DnexTponHsIif pecypc]: yueO. mocodbue / M.H. Kupcanos, O.C. Ky3nenosa. — M. : THOPA-M, 2016. —
272 c. — Pexum gocryna: http://znanium.com/catalog.php?bookinfo=648409

2. KynuxoBa, E.B. Beicmas maremaTuka Ijisi TOPHBIX BY30B [DIEKTpOHHBIN pecypc]: ydeOHOe
nocobue / E.B. Kymukosa. - M.: I'opnas kaura, 2012. - Y. 1. AHanutrdeckass TEOMETPUS U DJIEMEHTHI
JIMHEWHOU anreOpsbl. - 504  c. - ISBN  5-7418-0421-7. -  Pexum  pocryna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=228997/

3. Mengenes, A.B. AHanuTndeckas reoMeTpus U JIMHEHHas anreopa [DneKTpoHHBIN pecypc]: yueOHo-
Meroandeckoe mocooue/ coct. A.B. Mensenes. - KemepoBo: KemMepoBckuii ToCcy1apCTBEHHBI YHUBEPCHUTET,
2012. - 111 c. — Pexxum gocrtyna: http://biblioclub.ru/index.php?page=book view red&book 1d=232773/

4. Huxonona, H.B. Kpatkuii kypc anreOpbl u reoOMeTpUn: MPUMEPHI, 3aJ1a4H, TECThI [ DIEKTPOHHBIN
pecypc]: yuebnoe nocobue / H.B. Hukonosa, H.H. I'a3u3oBa, I'.A. HukonoBa; MunuctepcTBo o0pa3zoBaHus
u Hayku Poccun, @enepaibHOe rocyAapCTBEHHOE OIOJKETHOE 00pa3oBaTENbHOE YUPEKIEHUE BBICIIETO
npodeccnonanbHOro 00pazoBaHusi «KazaHCKWT HallMOHANBHBIA HCCIIEIOBATENBLCKUIA TEXHOJIOTUYECKUI
yHuBepcuteT». - Kazann: U3marensctBo KHUTY, 2014. - 100 c.: ui. - bubnuorp. B kH. - ISBN 978-5-7882-
1711-6. — Pesxum noctyma: http://biblioclub.ru/index.php?page=book view red&book 1d=428767/

5. OrueBa, O. H. Maremaruka: Paznen 1. Anrebpa u reometpusi [DNeKTpOHHBIA pecypc]: yueOHoe
nocobue/ Ornea 2.H.; MunucrepctBo KynbTypsl Poccuiickoit @eneparn, @I'bOY BIIO «Kemeposckuit
TrOCYJapCTBEHHBIM YHUBEPCUTET KYJIbTYphl M HMCKYCCTB», Kadenapa TeXHOJIOTHH aBTOMATHU3UPOBAHHOMN




obpabotku wuHpopmammu. - Kemepoo: KemI'YKU, 2011. - 227 c.: T1abn., cxem. — Pexum
nocryna:http://biblioclub.ru/index.php?page=book_view_red&book_id=227759/

6. Cmupao, FO.M. COopHuK 3amady 10 aHATUTHYECKONM TEOMETPUHM U JIMHEWHOW anredpe
[DnexTpoHnnsIii pecypc] / mox pen. KO.M. CmupHoBa - 2-¢ u3j., nepepad. u gom. - M.: Jloroc, 2005. - 368 c. -
ISBN 5-94010-375-8. — Pexum JloCcTyna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=84738/

7. Tennos, C.E. Jluneitnas anreOpa U aHATUTHYECKAs TE€OMETPHS: YU4eOHO-IPAKTHYECKOE MOocoOue
[DnexTponnsiit pecypc] / C.E. Tennos, A.H. Pomannukos. - M.: EBpa3zuiickuii OTKpbIThIM HHCTUTYT, 2011. -
271 c. - ISBN 978-5-374-00546-2. - Pexum JloCTyna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=91063/

5.3 llepuoauyeckue U3IaHUA

1. Bricuiee o6pa3oBanue B Poccun
2. Bricmiee oopazoBanue ceronus (Poccus). [lewarnas Bepcus
3. Maremaruka Bce 11 yuutens (Poccus).

5.4 UnTepHeT-pecypchl

5.4.1. CoBpemenHble npodeccHOHATbHBIE 0a3bl TaHHBIX U HH(POPMAINIMOHHBbIE CIIPABOYHbIE
CHCTEMBI:

1. bubmmoreka ['ymep - https:/ www.gumer.info/ JlocTym cBOOOAHBIN.

2. Hayunas 6ubnumoreka - http://niv.ru/ Jloctyn cBoOOIHBII

3. eLIBRARY.RU - www.elibrary.ru Jloctyn cBob6oansIii. Heo6xonnma nHaMBH Iy adbHAast perucTpa-
LM B JOKAJIBHOW CETH By3a.

4. UndopmannonHasa cucreMa «EnmHoe okHO gocTynma k o00pa3oBaTebHBIM pecypcam» —
http://window.edu.ru/ Jloctyn cBOOOIHBIIA

5. Infolio - YHuBepcuTeTCKas1 31eKTpPOHHAas OudauoTeka — http://www.infoliolib.info/

5.4.2. TemaTuueckue npogeccuoHaJIbHbIe 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI:

1. Yuutensim nHGOpMATHKK U MaTEMaTHKH - http://comp-science.narod.ru/

2. Exponenta.Ru. O0Opa3oBarenbHblii MaTeMaTHueckuil caiit. OOyueHune pabore B MaTeMaTHye-
ckux nakerax MathLab, MathCad, Mathematica, Maple u np. - https://exponenta.ru/

3. Onexrponnas 6ubnuoreka BITIY. DnexrponHas OubaroTeKa A CTYACHTOB M IPEToiaBaTe-
nel MmaTeMatudeckoro (axynpTeTa. - http://mif.vspu.ru/e-library

4. Enunoe okHO nocTyna K nH(pOpMAIIMOHHBIM pecypcaM. MareMaTiuka U MaTeMaTH4ecKoe o0pa-
30BaHue - http://window.edu.ru/catalog/?p rubr=2.2.74

5. MaremaTrnueckoe oopa3oBanue - http://www.mathedu.ru/

6. MathTEST.ru. Marepuaisl 10 MaTeMaTUKE B IIOMOIIb IIKOJIBHUKY U CTYJICHTY (TECTHI 110 Ma-
TemaTtuke online) - http://mathtest.ru/

7. Math.ru. Matematuueckuii caift — https://math.ru/lib/

8. Uztest.ru. BuptyanbsHbiii kabuHeT yuutens — http://uztest.ru/

9. ®denepanbHbIl HHCTUTYT MEarOTHYECKUX U3MEPEeHHH - http://fipi.ru/

10.  EqWorld. VYueOHast ¢bu3nKo-MaTeMaTu4ecKas 6ubnmnoTexa -

http://eqworld.ipmnet.ru/ru/library.htm
11.  XKypnansnsiii nopran @TU um. Moddde - https://journals.ioffe.ru/
12. Cu3ud — http://www.kosmofizika.ru/




5.4.3. DjeKTpoHHbIE OUOJIMOTEYHbIE CHCTEMBI

1 3BC «YHuBepcurerckas 6mdamoTeka oHJaiin» — http://www.biblioclub.ru/ Ilocne peructpanuu
JIOCTYTI BO3MOJKEH U3 JII000H Touku ceTu MHTEepHeT.

2 DBC «Jlanp» — http://e.lanbook.com/ [Tocie perucTpaiyiu JOCTYIT BO3MOXEH U3 JH000I TOUKH CeTH
HNuTtepHer.

3 OBC «PykonT» - http://rucont.ru/ [Tocie perucrpanuu 10CTy BO3MOKEH U3 J11000i ToukH cetn H-
TEpHET.

4 3BbC Znanium.com - http://znanium.com/ ITocne perucrpanuu J0CTYI BO3MOKEH U3 JIHOO0H TOUKH
cetu UHTEpHET.

5 OBC m3nparensctBa «FOpaiiT» - https://biblio-online.ru/ Ilocie peructpauuu JocTyn BO3MOXEH U3
mo0oit Touku cetn HTEpHET.

6 ObC «KoHcynpranT crynenra» - http://www.studentlibrary.ru/ ITocne perucrpanuu A0CTyI BO3MO-
KeH U3 o0o0i Touku cetn IHTEpHET.

5.4.4. lonosanurtebHble UHTEpHET-pecypchl

1 http://publ.lib.ru/ARCHIVES/M/"Matematika v _shkole"/ "Matematika v _shkole".html —
AJIEKTPOHHBIA aApXUB KypHaJla «MaTtemMaTuka B IIKOJIE».

2 http://www.mathedu.ru — WHTepHET-OMOMMOTEKA MO METOJIUKE TIPEMOJaBaHUSI MATEeMATHKU
«MaremaTnueckoe oOpa3zoBaHue: MPOILIOE U HACTOSIIIEE».

3 http://www.mathtest.ru — maTepuabl 10O MaTEMaTUKE B TOMOLIb IIKOJIbHUKY U CTYACHTY (TECTHI 10
MaTeMaTuke online).

4 http://www.uztest.ru — Mmarepuansl EI'D mo marematuke: moaroToBka K TECTUPOBAHHUIO.

5 http://mat.lseptember.ru — katamor ra3erbl «MaremaTuka» wu3mareabckoro goma «llepBoe
CCHTSOPS».

6 http://www.fasi.gov.ru — opurnmanpHbIA calT henepasbHOro0 areHTCTBA 10 HayKe U MHHOBAIIHSIM.

7 http://www.ed.gov.ru — opuanbHbIi CaiT erepaaIbHOro areHTCTBa M0 00Pa30BaAHUIO.

8 http://www fipi.ru — opunHambHbIN caliT GeaepaTbHOr0 HHCTUTYTA TIEAArOriIeCKuX N3MEpPEHUH.

9. https://www.coursera.org/ - «Coursera»;

10. https://openedu.ru/ - «OTKpBITOE OOpa30BaHUE»;

11. https://universarium.org/ - «YHUBEpCapUyM»;

12. https://www.edx.org/ - «<EdX»;

13. https://www .lektorium.tv/ - «JIekToprym»;

5.5 IlporpammHoe obecnedyeHHe, NMpoecCHOHAJNBbHBbIC 0a3bl JAHHBIX M HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI

Tun nporpammHoro obecrnede-

— HaumenoBanue CxeMa JTUIEH3UPOBAHMS, PEXKUM JOCTyIa
OnepannonHas cucreMa Microsoft Windows UOHHHCK?‘ Open Value Subscription — Educa-
tion Solutions (OVS-ES) no norosopy:
OducHbIif maker Microsoft Office Ne 3B/20 ot 01.06.2020 1.

becnnarnoe 110,

WNuTtepuet-6paysep Google Chrome http://www.google.com/intl/ru/policies/terms/

Srexc. Epavae becnnarnoe 110,

Jeke.bpaysep https://yandex.ru/legal/browser_agreement/

CucreMa KOMIIbIOTEPHOU aJl- . CooOomnoe I10, http://maxima.source-

Maxima
reOpsl forge.net/ru/
Iaxer npuKIagHEIX MaTeMaTH- . Csooomguoe I10O, http://www.scilab.org/scilab/li-
YECKUX MPOTPaMM Il HHXKeE- Scilab

cense

HEPHBIX U HAYYHBIX pacyéToB




6 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JTUCIHILINHBI

VYyeOHble ay TMTOPUH AJISl IPOBEJCHUS 3aHATHH JIEKIIMOHHOTO TUIIA, TPAKTUYECKOT0 TUIIA, JJIS TPOBe-
JI€HUS TPYNIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIBTALUM, TEKYILEr0 KOHTPOJIA U IPOMEXYTOUYHOMN aTTeCTallUu.

AyIuTOpHH OCHAIIEHBI KOMIUIEKTaMHU yUYEHHUECKOW MeOeln, TEXHUYECKUMHU CPEeCTBaMU 00y4eHus,
CITY KaIIUMU JJIs IPEJICTaBICHUs yaeOHOH HH(GOpMAIK OOJIBIIION ayAUTOPHUH.

[TomereHust 111 CaMOCTOSATENBHOW PabOThl OOYYaOUIMXCSl OCHAIEHBl KOMIIBIOTEPHON TEXHHKOH,
MOAKITIOUEHHOH K ceTn «MHTepHeT», 1 o0ecredyeHueM JTOCTYIIa B JJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30oBa-
TeNbHYI0 cpeny OpcKoro ryMaHUTAapHO-TEXHOJIOTHYECKOTo HHCTUTYTa (punnana) OI'Y (aya. Ne 4-307).

HauMeHnoBaHne noMeleHus

MarepuaabHOe-TeXHHUECKOe 00eCTIeUCHHE

VY4eOHbIe ayAUTOPUH:

- JUIS IPOBE/ICHUS 3aHATUH JIEKIIMOHHOTO
THUIIA, CEMUHAPCKOT'0 THIIA,

- Ul TPYTIIIOBBIX U MHJUBUAYAIBHBIX
KOHCYJIbTallUi;

- JUIA TEKYILETO KOHTPOJIS U IPOMEXKYTOUHOMN
aTTeCTalluu

YyeOHast Mmebenb, K1accHas JO0CKa, MyJIbTUMEIUIHOE
obopyaoBaHue (IIPOEKTOP, IKpaH, HOYTOYK C BBIXOJIOM B
ceTb «HTEpHET»)

Kommbrorepasie kimacebt Ne 4-113, 4-116, 4-
117

VYuebHas mebenb, KOMIBIOTEPHI (29) ¢ BBIXOAOM B CETh
«/IHTEepHET», MPOCKTOP, IKPaH, JINIEH3UOHHOE
IporpaMMHOE 00ecriedeHne

[Tomerenue aist caMOCTOSTEIHLHON pabOTHI
oOyuaromuxcs, A1 KypcoBOro
IIPOCKTUPOBAHUS (BBIIIOJIHEHUS KyPCOBBIX
pabor)

VYyeOHast Mmebenb, KOMITBIOTEPHI (3) C BBIXOJIOM B CETh
«HTepHEeT» M 0OecneueHueM JJOCTYIIa B 3JICKTPOHHYIO
nH(pOpManOHHO-00pa3oBaTenbHy0 cpeay Opckoro
TYMaHHTapPHO-TEXHOJIOTUIECKOTO HHCTUTYTA ((uinaa)
OI'Y, nporpamMmmHOe 0OecIieUeHIE

3aHATUU

Jlst

MIPOBECHUS

JCKIIMOHHOI'O

TUIIA  UCMOJB3YIOTCS  CJEyome  Habopbl

JIEMOHCTPAIIMOHHOTO 000PYI0BaHUSI M YIECOHO-HATJISTHBIE TTIOCOOHS:

- IPE3EHTAlUU K KypCy JIEKIUH.
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