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1 e u 3a7a491 0CBOEHUS JUCIHUTIIUHBI

eanb (€M) OCBOCHMS TUCITATUIMHBI:

cocTouT B (hopMHpoBaHUH MPO(HECCHOHATLHON KOMIIETEHTHOCTH OYIYIIEro YYUTENs MaTeMaTHKUA U
¢usuku (OakaiaBpa meaaroruyeckoro o0pa3oBaHus) K peaau3aiii OCHOBHBIX 00pa30BaTEIbHBIX MMPOTpaMM
OCHOBHOTO U CpEJIHEro o01ero oopasoBanus B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC, B yacTu Kacaromiei-
csl 00y4eHUS TEOMETPUH.

3agaun:

1. ®opmupoBaHHE CUCTEMbI 3HAHWH, YMEHUN U METOJOB, IPUMEHSAEMBIX JIs MCCIENA0BaHUS T€O-
METPUYECKUX CBOMCTB (UTYyp, MOCPEIACTBOM BKIFOUYCHHS OOYUYAIOIIMXCS B UCCIEAOBAaHUE, OPUECHTHPYIOIIIEE
Ha CaMOCTOSITEJIbHOE MOJIYYeHUE 3HAHUM.

2. OsHakomiieHHE OOYYarOIIUXCs ¢ OCHOBHBIMHU 3JIEMEHTAMH HAKOILJICHHOW IyXOBHOW W MaTepH-
IBHOM KYJIBTYpPbl OTHOCUTEIEHO T€OMETPUUYECKOTO 3HAHMUSL.

3. YcraHOBJIEHHE CBS3U (€IMHCTBA) OOIIETEOPETUUECKOTO M MPO(GECCHOHATBHOTO KOM-
MMOHEHTOB OTHOCUTEIHLHO T€OMETPUUECKOTO 3HAHUS.

2 MecTo JUCHHILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumumHa OTHOCUTCS K 0a30Boit yactu 61oka [l «/{ucturmainHb! (MOTyITH )»

[IpepexBU3UTHI IUCHUIUIUHBL: Omcymcmayom

[TocTpexBuszuthl nucuutiuuel: b1./].5.26 Onemenmapnas mamemamuka, b1./].5.27 Ilpakmukym no
pewenuro mamemamuveckux 3aoay, bl1.J[.B.3 Memoowvl pewenus mamemamuueckux 3aoay, b1.J].B.4

Memoouka 0byuenus mamemamuxe

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HA q)OpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YJIbTATOB O6y‘IeHI/I${

KOIL 1 HAMMCHOBAHHC
HHAUKATOpA NOCTHIKCHUS
KOMIICTCHIIUU

[Tnanupyemble pe3yabTaThl 00y4eHUs 110
JUCLUIUINHE, XapaKTEPU3YIOLIUE dTaIbI
(GbopMUpOBaHUS KOMITETEHIIHH

Ko v HaumeHnoBauue
dbopMUpYyEMBIX KOMIETSHIIHA

3aga4

YHCJI€ METOIbI CUCTEMHOTO
aHaJIN3a, ISl pEIICHUS
IIOCTaBJIEHHBIX 3a7a4
VYK-1-B-2 Ocymectsiser
KPUTHUYECKHUH aHaIu3 U
CHHTE3 HHpopMaluH,
MTOJIy4YEHHOU U3 PA3HBIX
HCTOYHUKOB

VYK-1-B-4 IIpumensier
METO/bI COOpa, XpaHEHHUS,
00paboTku, mepeaau,
aHaIu3a ¥ CUHTE3a
uHpOpMaLINK C

VYK-1 Crnocoben ocymectsisaTs | YK-1-B-1 [Ipumensier 3HaTh:

MOUCK, KPUTUYECKUM aHaTu3 U | HpUI0coPCKre OCHOBBI ¢dunocockre OCHOBBI TO3HAHUS U
CUHTE3 UH(pOpMaIH, MO3HAHUS U JIOTUYECKOTO JIOTUYECKOTO  MBIIUIEHUS,  METOJbI
MPUMEHSTH CUCTEMHBINH OJXO/1 | MBIIIIICHHUS, METOJIBI HAyYHOTO TIO3HAHUSA, B TOM YHUCIE
ISl PELICHUs TIOCTABICHHBIX ~ |HAyYHOTrO MO3HAHUSA, B TOM  |METOABI CHUCTEMHOIO  aHalu3a, JUis

perieHust 3a/1a4 1Mo BEKTOPHOM anredpe,
METOZ0OM KOOPJIMHAT Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, METOIOM
reOMEeTPUUECKUX IIPeoOpa3oBaHui.
YMerb:

OCYILLIECTBIATh KPUTHUYECKUM aHalu3 U
CUHTEe3 HH(]OpMalMU, TOITYYSHHOH U3
pasHBIX  HMCTOYHUKOB  OTHOCUTEIIBHO
MOIXOM0B K  HM3YYCHHIO  BEKTOPOB,
reOMETPHUYECKUX npeoOpa3oBaHuii
IUIOCKOCTH M TPOCTPAHCTBA, JIMHHUN
BTOPOTO  TOpsAKA HA  IUIOCKOCTH,
MOBEPXHOCTEH BTOPOrO TMOpsAAKa B




Kox n sHaumenoBauue
(bOopMHUPYEMBIX KOMITETCHITHI

Kox n HaumeHoBanue
WHIIMKATOpa JOCTHKECHUS
KOMIICTCHIINN

[Tnanupyembie pe3ynbTaThl 00yUESHHUS 110
JUCITUILTHHE, XapaKTePU3YIOIIUE ITAITbI
(bopMUPOBaHUS KOMITETEHITHIA

HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTUI
JUTS pEIICHUS TOCTABICHHBIX
3aj1a4

YK-1-B-5 ®opmynupyet u
apryMEeHTHUPYET BbIBOJIBI U
CYXKICHHSI, B TOM YHCIIE C
MPUMEHEHUEM
¢bumocopckoro MOHATUHHOTO
amrmapara

MIPOCTPAHCTBE B LIKOJIE U BY3e€.

Baaners:
0000IIIEHHBIMY [TOIXO0JaMU

(bopMyITHpPOBaHUS M apTryMEHTAIIUN
BBIBOJIOB M CYXKJICHUH, B TOM YHCIIE C
npuMeHeHueM Gprrocopckoro
MOHATUIHOTO armapara OTHOCUTEILHO
pEIICHUS COJIePIKATEITBHBIX
TEOMETPHUECKUX 33]]a4 METOJIOM
BEKTOPOB, HA COCTABJICHHE YPaBHCHUI
MPSIMBIX | TJIOCKOCTEH, pelIeHus 3a1aq
Ha MPUMEHEHUE METOJIOB KOOPAUHAT U
reOMETPHUECKUX MTPeoOpa30BaHuii.

4 CTpyKTYpa U colepKaHHue TUCHHUIINHBI

4.1 CtpyKTypa JUCIUILINHBI

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI cocTaBiseT 12 3aueTHbIX eaunull (432 akaIeMUYECKUX yaca).

Bun pabotsl

TpynoemMkocTs,
aKaJeMHYECKHUX 4acOB

1 cemectp

2 ceMecTp 3 cemecTp

4 cemectp | 5 cemectp BCETr0

Oomas 108

TPYAOEMKOCTh

108 108

108 432

Konrakrnas
pabora:

33,25

33,25 39,5

33,25 139,25

Jlexrum (JI) 12

12 12

12 48

IIpaxTrueckue 20

3ansTus (113)

20 26

20 86

Koncynpranuu 1

NunuBunyanbHas
pabota u
MHHOBAIMOHHEIC
(bopMBbI yueOHBIX
3aHATUH

IIpomexxyrounas 0,25
aTTecTanus

(3auer, SK3aMeH)

0,25 0,5

0,25 1,25

CamocrosiTesibHa
s1 pabora:

- BBIIIOJIHEHUE
KypCcOBOi1 pabOThI
(KP);

- BBIIIOJTHEHUE
WH/IMBUTyAJIbHBIX
3ananuit (13);

- HaIllUCaHue pe-
tepara (P);

- CaMOCTOATENb-
HO€ U3Yy4YEeHHE

74,75

20

74,75 68,5

20

20 10

10

74,75 292,75

20

20 70

10 20




TpynoeMKoCTb,
Bun paboTst aKaJeMHYECKHUX 4acoB
1 cemectp 2 ceMecTp 3 cemectp | 4 cemecTp | 5 cemecTp BCETO
pa3aeios; 10 10 10 10 40
CaMOIIOATOTOBKA
(npopaboTka u
MOBTOPEHHE JIEK-
LIMOHHOI'O MaTe-
puaia u matepua-
7a y4eOHUKOB U
y4eOHBIX TI0CO-
ouii; 10 10 10 10 40
- IOATOTOBKA K
MPAKTUYECKIM
3aHATHAM; 30 20 20 20 90
- IOATOTOBKA K
pyOeKHOMY KOH-
TPOJIIO ) 4,75 4,75 8,5 4,75 22,75
Bua nTorosoro IK3aMeH IK3aMeH aud. 3a4. IK3aMeH
KOHTPOJIA (3a4erT,
IK3aMeH,
auddepenuupon
aHHBIN 324eT)
Paznensl aucuuIinHbel, n3ydaembie B 1 cemectpe
KonnuectBo yacos
Nepase- | venoBanme pas/enos AYAITOPHAL - eay.
na BCETO abota
T3 | P pabota
1. [TonsiTrie BEKTOpHOTO MpocTpaHcTBa. Moenb Bek- 44 4 110 30
TOPHOTO POCTPAHCTBA KaK KJacc, OJMHAKOBO
HaIpPaBJICHHBIX OTPE3KOB U MMEIOIINX PaBHBIC
JUTHHBI
2. MeTo KOOpAMHAT Ha MIIOCKOCTH 24 4 4 16
3. [Ipsimast muHus Ha wiockoctu. Knaccuduxanus 40 4 6 30
JIMHUI IepBOTO NOPsiIKa Ha MIIOCKOCTH
Uroro: 108 12 | 20 76
Paznienbl IUCHMIUIMHBL, U3y4aeMble B 2 ceMecTpe
KonnuecTBo yacos
Ne pasze- HanumMeHOBaHME pa3/iesion AYAUTOPHAA 1 o peay.
na BCETO paborta
T 13 | 7P pabota
4. Jlvaum BTOpOTro mopsiaka Ha miockocTu. Kiaccu- 42 4 8 30
(buKaiys JUHUNA BTOPOTO MOPSIJIKA Ha MIIOCKOCTH
5. I'eomeTprueckue npeodbpazoBaHuUs MIOCKOCTH 42 4 8 - 30
6. I'eomeTpryeckue NOCTPOCHMs Ha INIOCKOCTU 24 4 4 - 16
Utoro: 108 12 | 20 76

P%HCHLI AUCHUIUINHBI, U3y4aCMBbIC B 3 CCMECTPC

Ne ‘ Haumenosanue pasaenos KonngecTBo yacos




paznena ayJIUTOpHAast —
BCETO abota
113 | JIp paboTta
7. Meroa KOOpAUHAT B IPOCTPAHCTBE 18 2 6 - 10
8. [TnockocTu u npsimbie B 3-MepHBIX adUHHBIX U 30 2 8 - 20
€BKJIMJIOBBIX NMPOCTPAHCTBAX
0. [ToBepxHOCTH BTOPOTO MOPSIKA B 3-MEPHBIX ad- 32 4 8 - 20
(OUMHHBIX ¥ €BKJIMJIOBBIX IPOCTPAHCTBAX
10. I'eomerpuueckue npeodpa3oBaHusl TPOCTPAHCTBA 28 4 4 - 20
Uroro: 108 12 | 26 70
Pa3nensl AMCUUITINHBL, U3y4aeMbIe B 5 ceMecTpe
KomnnuecTBo yacos
Ne pasze- HaumenoBanue paszienon ayanTopHa BHEAY/I.
na BCETO paboTta
113 | JIp pabota
11. N306paxeHuns reoMmeTpudeckux (GUryp Ha rmiocko- 30 4 6 - 20
CTH YepTexa
12. AdduHHOE M EBKINI0OBO N-MEPHBIC MPOCTPAHCTBA 26 2 4 - 20
13. DJIEMEHThI NPOEKTUBHON Tr€OMETPUH 12 2 4 - 6
14. OcHOBaHUsI TEOMETPUH 40 4 6 - 30
Uroro: 108 12 | 20 76
Bcero: 432 48 | 86 298

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

Paznen 1. IlonaTre BEeKTOpHOTO MpocTpaHcTBa. Moieslb BEKTOPHOIO MPOCTPAaHCTBA KaK KJ1acc, OJu-
HAKOBO HAIIPaBJICHHBIX OTPE3KOB U UMEIOLINX PaBHBIC AJIUHBI.

Omnpenenenne BEKTOpHOTo mpocTpancTBa. [loctpoenne Mosienu BekTopHOTo rpoctpancTsa. [lonstue
KOJUIMHEApPHOCTH M KOMIUIAHAPHOCTU BEKTOPOB. JIMHENHAs 3aBUCHMOCTb U HE3aBUCUMOCTb BEKTOPOB. bazuc
BEKTOPHOI'0 ITpocTpancTBa. KoopAMHATHI BEKTOpa OTHOCUTEIBHO JaHHOTO Oa3uca. CkajcpHoOe Mpou3Beie-
HUE JIBYX BEKTOPOB, CBOMCTBA €T0 U NMIPAKTUYECKOE UCIIOJIb30BaHNUE.

Paznen2. Meton koopiMHAT Ha TIIIOCKOCTH.

Jlenenune oTpe3ka B JaHHOM OTHOIIEHHHU. PaccTosiHnEe MEXly IByMs TOUKaMu. [ eomeTpuieckoe uc-
TOJIKOBaHHE ypaBHEHUH 1 HepaBeHCTB. [loHsATHE anreOpanueckoi JIMHUN Ha MIIOCKOCTH.

Paznen 3. Ilpsimast muHust Ha minockocTy. Kimaccudukarys TMHUNA TepBOro MopsiaKa Ha INIOCKOCTH.

Paznuunblie criocoOb! 3aaHKsI IPSMOM Ha INIOCKOCTH: TOYKOW M HOPMAJIBHBIM BEKTOPOM, TOUKON U
HaMpaBJISIIOIUM BEKTOPOM, IBYMSI TOUKAMH, TOUYKOHW U YrJoBbIM KO3 duimenToM. Paznnunble ypaBHEHUS
npsimoid. Ob1ee ypaBHeHHe npsiMoit ax + by + ¢. Knaccudukanus TMHUN IEpBOro NopsiKa Ha MIIOCKOCTH.
I'eomeTpuueckuii cMbICa KO (UIIMEHTOB MPH TEKYIIHMX KOOPIMWHATAX B 00IIEeM ypaBHEHUH NpsAMOi. ['eo-
METpUUYECKUN CMBICH 3HaKa TpexuieHa ax + by + c. Boeruncnenue paccTossHUs OT TOUKH J10 IpsiMoil. B3aum-
HO€ pacroJIOKEHUE IBYX MPSAMBIX Ha INIOCKOCTU. BpIUNCIIEHNE BEIMUNHBI YTila MEXKIY JBYMS NPSIMbBIMHU.

Paznen 4. Jlunuu BTOpOro nopsijika Ha ockocT. Knaccudukanus TMHUNA BTOPOTO MOpsAKa Ha
IIJIOCKOCTH

Onnurc, runepbona, napadosa, UX KAHOHUYECKHE YPAaBHEHUS U CBOMCTBA. DKCIIEHTPUCHUTET, IUPEK-
TOpHAJIbHBIE CBOWCTBA, (hOKaIbHBIE CBOMcTBA. O0IIee ypaBHEHHE JTMHUU BTOPOro nopsika. [lonstue o6
YIPOIIEHUH 00LIero ypaBHeHUs TMHUH BToporo nopsaka (JIBII) u npuBenenne ero Kk KaHOHUYECKOMY BUITY.
IToctpoenue JIBII o e obmemy ypaBHenuto. Knaccudukarus JIBIT.

Paznen 5. 'eomeTpuueckue mpeoOdpa3zoBaHUs MITOCKOCTH

[TonsTue npeobpazoBanus miockoctd. Komnosunus npeodpazoBanuii. I'pynna npeodpazoBaHuii.
[Moarpynmer rpymnmel npeoOdpa3oBanuid. JBrmxenue miockoctu. OOIMe CBOMCTBA ABMKEHUH TIocKocTH. Oc-
HOBHas TEOPEMa O JIBUKEHUAX. BUJIbI IBUKEHUI MIJIOCKOCTHU: IEPEHOC, TIOBOPOT, LIEHTPAJIbHAS CUMMETPHS,
OCeBasi CHMMETPHSsI, CKOJIb3sMmas cummeTpust. Kimaccudukamnus apmkeHuil mockoctu (teopema lans). [o-



MOTETHS U TT0I00ME Ha TUIOCKOCTH, CBOMCTBA. A PuHHBIC Mpeodpa3oBaHus TIOCKOCTH, TPUMEPHI €€ TTO/I-
rpymni. Meroa npeo6pa3oBaHuii B pelICHUH TUNIAHUMETPUUYECKUX 3a7ad.

Paznen 6. 'eomerpuueckue NocTpoeHUs Ha MIIOCKOCTH

Pasznmuynble METOABI pEIIEHHS 3a1a9 Ha IOCTPOEHHUE: T€OMETPUIECKUX MECT TOYEK, T€OMETPUIECKHUX
npeoOpa3oBaHuid, areOpanaecKuil.

Paznen 7. MeTon KOOpJIMHAT B TPOCTPAHCTBE.

®opmysa BEIYUCIEHNUS KOOPAUHAT TOUKH, JEJIAIIEH TaHHBIM OTPE30K B 3aJaHHOM OTHOLIEHUH, 10
KOOpJAMHAaTaM KOHLIOB O0Tpe3ka. @opMyra BBIYMCIECHUS PACTOSIHUSA MEKIY ABYyMs Toukamu. ['eomerpuueckoe
HCTOJIKOBAaHUE YPaBHEHUM U HEPABEHCTB MEXAY KOOpAUHATaMU; IpuMephl. [IoHsITHE MTOBEPXHOCTH U JINHUU
B IIPOCTPAHCTBE.

Paznen 8. Ilinockoct 1 ipsiMble B 3-MepHBIX apGUHHBIX M €BKIUIOBBIX MPOCTPAHCTBAX.

[TpsiMas 1 MI0CKOCTh B IpocTpaHcTBe. Pasnuunble criocoObl 3aJaHNs IUIOCKOCTH U IIPSIMOIL B ITpO-
crpaHcTBe. Pasznnyneie ux ypaBHeHHs. [110CKOCTh Kak TOBEPXHOCTH MEepBOro nopsiaka. Obuiee ypaBHeHHE
IJIOCKOCTH ax + by + ¢z + d = 0. 'eomeTprdeckuii CMBICI 3HaKa MHOTOWIECHA ax + by + ¢z + d. Beraucienune
paccTosiHUs OT TOYKH JI0 IIJIOCKOCTH U NMPSAMOI B mpocTpaHcTBe. VccnenoBanue B3aMMHOTO paciolOKEHUs
JBYX IUIOCKOCTEH, ABYX IPAMBIX, IPSIMOW U INIOCKOCTH 110 UX ypaBHEHUSAM. BplunciieHne BEIMYNHEI yIia
MEXy IBYMS IUIOCKOCTSIMU, MEXKIY ABYMsI IPSMBIMU, IIPSIMON U TNIOCKOCTHIO. BhIunciieHne paccTostHus
MEXy IBYMS CKPEILHBAOIIMMHUCS IPSIMBIMH.

Paznen 9. IloBepxHOCTH BTOPOTO MOPSIKA B 3-MepHBIX apPUHHBIX U €BKIHIOBBIX TPOCTPAHCTBAX

KanoHnveckue ypaBHEHHUs 3JUIMIICOUIA, TUIIEPOOIONI0B, TapaboIoNI0B B JEKapTOBOM MPsAMO-
YroJIbHOU crcTeMe KoopAuHAT. [[oHsITHE 0 METO/Ie TUIOCKUX CEUSHHH MPH UCCIeT0BaHUN (POPMBI TIOBEPXHO-
CTH 110 €€ KAHOHUYECKOMY ypaBHEHUIO. I[0BEpXHOCTH BpalieHNsl U METOIbI COCTABJICHUS UX YPABHEHUM.
[HunuHapuyeckue 1 KOHMYECKHE TOBEPXHOCTH BTOPOTO Mopsiika. Teopema o MOBEPXHOCTH, 3aJJaHHOM ypaB-
HEHHEM, B KOTOPOM OTCYTCTBYET OJ[HA U3 KOOpAMUHAT. TeopeMa 0 HOBEPXHOCTH, 3a/laHHOHN ypaBHeHHeM F (X,
y, z) = 0 B 1eKkapToBOil cucteMe KoopAuHar, rie F (X, y, Z) — OJHOpOIHBIN anredpanyecKkuii MHOTOUJIEH 2-T0
MOpsJKA.

Paznen 10. I'eomerpuueckue nmpeodpa3oBaHus POCTPAHCTBA

JIBrkeHMsI mpocTpaHCTBa. BUIbI IBMKEHUI POCTPAaHCTBA: CHMMETPHSI OTHOCHTEIBHO IIIIOCKOCTH;
BUHTOBOE JIBUKEHHE, CKOJIb3SIIasi CHMMETpPHsI IPOCTPAHCTBA, MOBOPOTHAsE cuMMeTpus. Kitaccuukanus
JBMKEHUH MpocTpaHCcTBa. 'oMoTeTHs U oio0ue npocTpancTBa. AdduHHbIE TpeodpazoBaHMs IPOCTPaH-
CTBa.

Paznen 11. M300pakeHust reoMeTpUUeCKUX (PUTyp Ha IUNIOCKOCTH YepTexa

[TapannenpHas npoekuus GUrypsl Ha mIockocTb. M3o0paxenue purypsl. M3o0paxenue miockux
¢buryp. N3o6paxenne npoctpancTBeHHbIX (uryp. [lonnoe nzobpaxenue. OTbICKaHNE WHIMIECHIIMNA Ha MOJI-
HOM u300pakenuu. [loctpoeHnue ceueHuit. MeTpuuecku ornpeseieHHbIe U300pasKEeHHUSI.

Paznen 12. A¢¢puHHOE 1 €BKINI0BO N-MEPHbIE IPOCTPAHCTBA.

[TonsiTue ahppUHHOrO TOYEUHOTO N-MEPHOT0 pocTpaHcTBa B cxeme Belins. [lonsatue npsimoi, ot-
peska, my4ya. Hexoropsie hakTbl ah(puHHOIO TOYEUHOT'O N-MEPHOTO MPOCTpaHCTBA B cxeMme Beiins. Toueu-
HO€ €BKJIMJIOBO N-MEPHOE MIPOCTPAHCTBO U HEKOTOPbIE OCHOBHbIE (akThl. Kitaccudukanus kBaapuk B ad-
(UHHOM M €BKIIUI0BOM TOUYEUHBIX 3-MEPHBIX IPOCTPAHCTBAX.

Pasznen 13. DiieMeHTBI IPOEKTUBHOM r€OMETPUHU

[TonsiTE MPOEKTUBHOM TIOCKOCTH. KOJIIMHEApHOCTh TOUEK HAa TPOEKTUBHOM TIOCKOCTH. [TpuHInn
JIBOMCTBEHHOCTH Ha MIPOEKTHBHOM 1uiockocTH. [Ipsimast u oOpaTtHas Teopemsl Jlezapra. Konduryparmuu [es3-
apra. KoHCTpyKTUBHBIE 33/1a4H, pelIaeMble ¢ TOMOIIbI0 KoH(urypauuu Jlezapra. [IpoektuBHas cuctema
KOOPJMHAT HA MPOEKTUBHOM MPSIMO M TPOEKTUBHOM MIIOCKOCTH. OTHOPOAHBIE U HEOAHOPOIHBIE TTPOCK-
TUBHBIE KoopauHaThl. [IpeoOpa3oBanus MpOEKTUBHBIX KOOpAUHAT. [IpoekTHBHBIE TpeoOpa3oBaHus Ha MPO-
€KTUBHOM MpsAMOIl U MPOEKTUBHOM MIOCKOCTHU. ['pyIina NpoeKTUBHBIX MpeoOpa3oBaHuil. THUITBI MPOEKTUB-
HBIX NpeoOpa3zoBaHuii Ha MpsiMoil. CII0’KHOE OTHOLICHUE YeTHIPEX TOUEK Ha MPsIMOM KaK MHBApUAHT MPOEK-
TUBHBIX ITpeoOpa3oBanuil mpsiMoi. [IpoexkTuBHOE 0TOOpaXkeHUE NpsAMOil Ha npsimyto. [lepcriekTrBHOE 0TOO-
paskeHHe MpsIMOil Ha IPSAMYIO KaK YaCTHBIN CiTydail IPOEKTUBHOTO O0TOOpakeHus. ['apMoHnYeckas yeTBepka
TOYEK Ha MPsIMON. 3ajaul Ha IOCTPOEHHUE, peIIaeMble C TOMOIIbI0 TAPMOHHYECKHUX YETBEPOK TOUEK.

Paznen 14. OcHoBaHMs reoMeTpuu.

Hcropuueckuit 0630p obocHoBanui reomerpuu. «Hauana» EBkinuaa. Cucrema akcrom Beitns u
I'uns6epra. HermpoTHBOPEUHUBOCTD 3THX aKCHOMATUK. DKBUBAJIEHTHOCTh CHCTEMBI akCHOM [ mib0epra u
Beitns. HenmpotuBopeunBocTh akcuomatuku JlobaueBckoro. [[muHa otpeska. CyliecTBOBaHNE U €AMHCTBEH-



HOCTB JJIUHBI oTpe3ka. [nomaas MmHOrOyronpHuKa. CyIiecTBOBaHNE U € IMHCTBEHHOCTH TUIOMIAIH MHOTO-
yTroJbHUKA. PABHOBETMKOCTH U PABHOCOCTABICHHOCTD (PUTYD.

4.3 IlpakTuyeckue 3aHATHS (CEMUHAPHI)

Ne Kon-Bo
Tema
pasaeina 4acoB
1 JlelicTBus HaJ BEKTOPAMHU, pa3jiokKeHUEe BEKTOPOB 10 0a3Kcy, KOOPAUHATHI BEKTO- 4
pOB.
1 Pemnienue 3aa4 METO10M BEKTOPOB 6
2 Pewienne 3a1a4 METOIOM KOOPAMHAT HA IJIOCKOCTH 4
3 Pemenune 3a1a4 Ha COCTaBJI€HNE YPaBHEHUN MPSMBIX HA INIOCKOCTH 2
3 Hcnonp30BaHne ypaBHEHUH NPSMBIX B PELLIEHUH 33/1a4 Ha JOKA3aTEIbCTBO U BbI- 4
YHCJICHUE
4 D, ranepooia, mapadona, UX KAHOHUYECKHE YPaBHEHHUS U CBOKMCTBA. DKC- 4
HEHTPUCHUTET, TUPEKTOPHATIHLHBIE CBOICTBA, (JOKATIHLHBIE CBOMCTBA.
4 [TocTpoeHue NMHUI BTOPOro MOPsIKa 110 UX OOIUM YpaBHEHUSIM. 4
5 Meron IBM>)KEHHMM B PEIICHUN F€OMETPUYECKHX 3a]1a4 4
5 Merton romoreTnu ,o00Ms U aPUHHBIX MPeoOpa30BaHU B PELLIEHUU T€OMET- 4
pUUYECKHX 3a]a4
6 Merton reomeTpruecKkux npeoOpa3oBaHuil B pelIeHUH 33a1a4 Ha IOCTPOEHUE 2
6 MeTto reoMeTpUYECKUX MECT TOUYEK U areOpandyeckuii METO1 B PELLIEHUH 3a1a4 2
Ha MIOCTPOEHUE
7 Meroza KOOpAuHAT B IPOCTPAHCTBE 6
8 Pemenue 3aga4 Ha cCOCTaBIE€HUE YPABHEHUMN IUIOCKOCTEMN 2
8 Penienue 3a1a4 Ha COCTaBJIEHUE YPAaBHEHUH IIIOCKOCTEN 2
8 OO01muii noIXo/] peleHys 3a/1a4 Ha COCTaBJIEHUE YPaBHEHUM NMPSAMBIX B IPOCTpPaH- 2
CTBE
8 MeTo/1bl penieHus 3a/1a4 Ha COCTAaBJICHHE YPAaBHEHUH MPSIMBIX M MJIOCKOCTEN 2
9 [TocTpoenne n300pa>keHU Ha MIOCKOCTH YepTeXkKa IUTUIICOUI0B, TUIIEPOOIION- 8
JI0B, 11apa0o0JIONI0B U IIMJIMHIPOB METOJIOM CEYEHHH 10 MX KaHOHUYECKUM ypaB-
HEHUSIM
10 ['eomeTpuueckue npeodpazoBaHus npoctpaHcTBa. Knaccudukanus nBuxeHui u 4
101001 3-MEepHOTO €BKJINA0BA MPOCTPAHCTBA.
11 [TocTpoeHne n300pakeHUi IOCKUX (UTYp HA IUIOCKOCTH YepTexa 2
11 OO6muii mo1Xo/ B MOCTPOEHUH U300pakeHN TPOCTPAHCTBEHHBIX (UTYp Ha ILIOC- 2
KOCTH YepTexa
11 MeTo1bl TOCTPOEHUS CEUEHU MHOTOTPAaHHUKOB 2
12 Hexotopsie ¢pakThl ad(pUHHOTO TOUEYHOT'O N-MEPHOTO IPOCTPAHCTBA B CXEME 4
Beiina. ToueuHoe €BKIMI0BO N-MEPHOE MPOCTPAHCTBO U HEKOTOPBIE OCHOBHBIE
(aKThlI.
13 [Tpsimast u oO6paTHas Teopemsl Jlezapra. Kongurypauus [lezapra. KoncrpykTus- 2
HbIE 33/1a4H, pelaeMble ¢ TOMOIIbI0 KOHpuUryparuu Jlezapra.
13 I'apMoHnyeckas yeTBepka TOYEK Ha MPSAMOM. 3aauM Ha IOCTPOCHHE, peIacMble ¢ 4
MIOMOUIbIO0 TAPMOHMUYECKHUX YETBEPOK TOYEK.
14 HenpoTuBopeunBocTh U SKBUBAJICHTHOCTH CHCTEMBI akcioM [ nunsbepra u Beitns. 2
14 HenportusopeunBocts akcuomaTiku JIobaueBCKOro 2
14 Jnuna orpeska. CylliecTBOBaHUE M €IMHCTBEHHOCTh ITMHBI oTpe3ka. [lnomans 42
MHOTroyrojbHuka. CyiecTBoBaHHE U €AMHCTBEHHOCTb IIOIIA MHOTOYT OJIbHH-
Ka. PABHOBENIMKOCTH U PABHOCOCTABJICHHOCTDH (DUTYD
Hroro: 86

4.4 KypcoBas pa6ora (3 cemecTp)

1. [TpoekTupoBanue 000OIIEHHOTO MOX0/Ia PEIICHUS COACPIKATETHHBIX TECOMETPUUYECKUX 3a/1a4 Me-
TOJOM BEKTOPOB KaK CPEACTBO IEMOHCTPAIIMU UHTEPECA K U3YUCHHUIO TEOMETPUU.



2. KonctpyupoBanue 00001IEHHOTO MTOAX0a PEIISHNUS 3a/1a4 Ha COCTABJICHUE YPAaBHEHUN MTPSMBIX
Ha TUIOCKOCTH KakK CPEICTBO MPEI0CTABICHUS BOZMOKHOCTH 00yYaroUMest sl TpuoOpeTeHNs HOBBIX 3Ha-
HHUI YU HABBIKOB 11O T€OMETPHH.

3. [IpoexTupoBanue pabodeit mporpaMMbl yaeOHOTO MOIYJIS IO O0YUCHUIO apalIeIbHOTO TMepeHoca
IUIOCKOCTH, OPUEHTHPOBAHHOW Ha pa3BUTHE MHTEpeca y 00yJaromuxcs K yueoe.

4. IIpoekTHpoBaHUE JT0KA3ATEIBHBIX PACCYKACHUM 110 MOUCKY PEIICHHs] TEOMETPUUECKUX 3a]a4 Me-
TOJIOM MTOBOPOTA KAaK CPEJICTBO AEMOHCTPALIMU HHTEpECa Y 00yUYaIOMIUXCs K U3YYEHUIO TE€OMETPHUU.

5. KoncrpynpoBanue 06001I€HHOTO IOX0/Ia PEIICHUs TEOMETPUUYECKUX 3a/1a4 METOAOM LIEHTPaJIb-
HOM CHMMETPHH KaK CPEJICTBO MPEIOCTABICHUS BOZMOKHOCTH O0YJAIOIIMMCS JUTsl IPUOOPETEHUS HOBBIX
3HAHUN U HaBBIKOB I10 T€OMETPUHU.

6. [IpoextupoBanue pabodeld mporpaMMbl Y4eOHOTO MOYJISl IO OOYYICHUIO OCEBOM CHMMETPHUH
IJIOCKOCTH, OPUEHTHPOBAHHOM HA pa3BUTHE UHTEpeca Y 00yUarouXcs K U3yYEeHUIO T€OMETPUHN

7. IlpoexTupoBaHKe JOKA3aTEIbHBIX PACCYKIEHUH 10 TOUCKY PEIICHUS TEOMETPUICCKUX 3a/1a4 Me-
TOIOM KOOPAMHAT Ha IMJIOCKOCTH, OPUECHTHUPOBAHHBIX HA Pa3BUTHE UHTEpEca Y 00yUJaroUINXcs K U3yYCHHUIO
TCOMETPHH.

8. JlonomHuTtenpHas oOuiepa3BUBarolias nporpaMmma « BeKTopbl 1 UX IPAKTHYECKOE IPUMEHEHHE
KaK OCHOBA HMCITOJIb30BaHMSI BO3MOXKHOCTH JJIsI TPUOOPETEHUS HOBBIX 3HAHUM IS ydammxcs 9 kiacca.

9. lononuuTenbHas ob1epa3BuBaoiias nporpamma «CUMMETPHUS OTHOCUTEIBHO MJIOCKOCTH U €€
MIPAKTUIECKOE IPUMEHEHUE B TCOPHH JIBHKEHHH IMPOCTPAHCTBA» KaK OCHOBA MCIOJIb30BAHUS BO3MOKHOCTH
JUIS IPUOOPETEHUsT HOBBIX 3HAHMM [Tt ydaniuxes 10 kimacca.

10. lononauTenbpHas oliiepa3BuBaroiias mporpamma «I'eomeTpruieckiue Mecta TOUeK Ha IITOCKO-
CTH» KaK CPEJICTBO ICMOHCTPAIIUY UHTEpeca K U3yUYEHHUIO0 TEOMETPHH Y YJalluxcs 8 kiacca.

11. KoHCcTpynpOoBaHHE apryMEHTAIMH BBIBOJIOB M CY)KIICHUH TI0 TIOMCKY PEIICHUS T€OMETPUICCKUX
3aJ1a4 Ha HaXO0XJICHUE T€OMETPUYECKUX MECT TOYEK Ha IMIIOCKOCTU KaK OCHOBBI AEMOHCTpAIlUU UHTEpeca K
M3YYEHHUIO TE€OMETPUH Y O0YJarOIIUXCS.

12. KoHCcTpyrpoBaHUe apryMEeHTAlUU BHIBOJIOB M CY)KJIEHUH TI0 TIOMCKY PEIICHUSI TEOMETPUUECKUX
3aJ1a4 Ha HaXO0XJICHUE TEOMETPUICCKUX MECT TOUYCK B IIPOCTPAHCTBE OCHOBBI IEMOHCTPAIIMH UHTEPECa K
M3YYEHHUIO TE€OMETPUH Y O0yUaIOIIUXCSL.

5. YueOHO-MeTOANYeCKOe o0ecTiedeHre AN CIMIIIMHbBI
5.1 OcHoBHas nuTEpaTypa

1.ArtanacsH, JI. C. [Teker] : B 2 u.: yue6HOoe ocobue / JI. C. AtanacsiH, B. T. ba3buies . - 2-e uzj.,
crep. — Y. 1. - M. : KnoPyc, 2011. — 400 c. - ISBN 978-5-406-00576-7.

2. AranacsH, JI. C. [Tekcr] : B 2 4.: yuebnoe nocodbue / JI. C. Atanacss, B. T. ba3bunies . - 2-e uzn.,
crep. — Y. 2. - M. : KnoPyc, 2011. -424 c. - ISBN 978-5-406-00576-7.

3. V1kuH, A. A. I'eomerpusi: Tononorus. ['maakue nuauu 1 noBepxHoctd. OCHOBaHUS T€OMETPUU
[DnexTpoHHbIi pecypc] : yuebnoe mocodue / A. A. Ytkun, T. W. YTkuHa. - DNeKTpOH. TeKCTOBbIE AaH. (1
¢aiin: 1,50 MO). - Opck , 2016. -Adobe Acrobat Reader. Pexxum nocryma: http://library.og-
ti.ru/global/metod/metod2016 _11_08.pdf

4. Y1xuH, A. A. 'eometpusi: Tononorus. I'nmankue nuHuM 1 moBepXHOCTH. OCHOBAaHUS T€OMETPUHN
[Tekcr] : yueOHOoe mocobue / A. A. Y1kun, T. U. YTkuna. - Opck : U3natenbctBo Opckoro ryMaHUTapHO-
TEXHOJIOTH4YeCKOoro nHcTuTyTa (punuana) OI'Y, 2016. - 126 c. - ISBN 978-5-8424-0817-7.

5. V1kuH, A. A. IlpoextuBHas reometpus [ Tekct] : yauebHOe mocodue / A. A. Y1kuH. - Opck : U3n-
Bo OI'TH, 2013. - 115 c. - ISBN 5-8424-0300-5.

6. YTKuH, A. A. IlpoexTuBHas reomeTpus [ DIEKTPOHHBIN pecypc] : yuebHoe mocodue / A. A. YTKuH.
- DneKkTpoH. TekcToBble AaH. (1 ¢aiin: 1,46 M6). - Opck , 2013. -Adobe Acrobat Reader. — Pexxum nocryna:
http://library.og-ti.ru/global/metod/metod2014 11 05.pdf

7. Y1kuHa, T. U. 'eomeTpusi: metomonorus u npaktuka [Tekct] : yueOHO-MeToqu4eckoe mocooue /
T. W. Y1runa. - Opck : U3a-Bo OI'TU, 2006. - 147 c.. - Umeetcs snextporHas Bepcust - ISBN 5-8424-0288-
2.

8. YTkuna, T. W. 'eomeTpusi: METOOIOTHS U TTPAKTUKA [ DIEKTPOHHBIN pecypc| : yueOHo-
MeTtonudeckoe mocooue / T. V. YTkuHa. - DnekTpoH. TekcToBble AaH. (1 ¢aitn:769245 B). - Opck : OI'TU,
2006. - Adobe Acrobat Reader. Pexxum moctyma:
http://library.ogti.orsk.ru/global/metod/metod2011 04 04.pdf


http://library.og-ti.ru/global/metod/metod2016_11_08.pdf
http://library.og-ti.ru/global/metod/metod2016_11_08.pdf
http://library.og-ti.ru/global/metod/metod2014_11_05.pdf
http://library.ogti.orsk.ru/global/metod/metod2011_04_04.pdf

9. Vtkun, A.A. I'eometpusi. DKcripecc-Kype sl MOATOTOBKH K TOCYJJAPCTBEHHOMY 3K3aMEHY
[Tekct]: yaebnoe mocobue / A. A. Ytkun, T. U. Y1runa. - Opck : U3zn-Bo OI'TH, 2009. - 144 c. 10. YTkuHa,
10. T. H. I'eomerpus: BekropHoe npocTpaHcTBO. ['eoMeTpus MI0CKOCTH U TpocTpaHcTBa. ['eomeTpuueckue
npeoOpaszoBanus U moctpoenus [Tekct] : yaeOHo-meTonuueckoe mocodue / T. U. YTkuna, A. A. YTKuUH -
Opck : M3a-Bo Opckoro ryMaHUTapHO-TEXHOJIOTHYECKOro nHeTuTyTa (Prmana) OI'Y, 2017. - 143 c.. -
Nmeercs anektponnas Bepcus - ISBN 978-8424-0856-6.

5.2 lonmosiHuTEILHAS JIUTEPATYPaA

1. [Tonapun f. I1. Abdunnas u npoekTrBHas reoMeTpus [ DnekTponHbii pecypc] / [lonapun f. I1. —
MITHMO, 2009. — Pexxum nocryma: https://biblioclub.ru/index.php?page=book view red&book id=63272
2. Coopnuk 3ama4 o reomerpuu [Tekcr] / mpen. B. T. baspuieBa.— M. : [Ipocsemnienue, 1980.— 238 c.

5.3 llepuoanueckue u3aHusl

Maremaruka B mkosie (apxuB 2017-20211r.)
Maremaruka. Bee mist yaurens! (apxus 2014-2019rr.)

5.4 UnTepHeT-pecypcsbl

5.4.1. CoBpemennble npodeccnoHalbHble 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE CH-
CTeMBbI:

1. Hayunas 6ubnuoreka - http://niv.ru/ Joctyn cBoOOHBIIM

2. eLIBRARY.RU - www.elibrary.ru Jloctyn cBo6oaubIii. HeoOxonuma uHAMBUIyaIbHAS PETUCTPA-
1IUs1 B JIOKAJIbHOW CETH BY3a.

3. Infolio - YHuBepcuTeTckas anmexkrpoHHas oubdmunoreka — http://www.infoliolib.info/

5.4.2. TemaTnueckue npogeccuoHaJIbHbIEe 6a3bl JAHHBIX U MHGOPMAILMOHHBIE CIIPABOYHbIE CH-
CTEeMBI:

Yyurensm uHGOpPMAaTUKU U MaTeMaTUKH - http://comp-science.narod.ru/

Exponenta.Ru. O6pazoBarenbHblil MaTeMaTuyeckuil cailt. O0yueHue paboTe B MaTeMaTHYECKUX Ia-
kerax MathLab, MathCad, Mathematica, Maple u ap. - https://exponenta.ru/

OnektponHas 6ubanorexka BI'TIY. Dnexrponnas 6ubauoreka Juist CTy/I€HTOB U IpernoiaBaTesneii Ma-
TemMaTuyeckoro ¢axyiabTera. - http://mif.vspu.ru/e-library

Marematnueckoe oOpazoBanue - http://www.mathedu.ru/

MathTEST.ru. MaTepuaisl o MaTeMaTHKE B IOMOLIb IIKOJbHUKY U CTYIEHTY (TECTHI 10 MaTeMaTH-
ke online) - http://mathtest.ru/

Math.ru. Matemaruueckuii caiit — https://math.ru/lib/

Uztest.ru. BupryanbpHsiii kaOunet yuurens — http://uztest.ru/

®denepanbHbIi HHCTUTYT MEIarornyeckux u3mepenui - http://fipi.ru/

EqWorld. YueOnas ¢usnuko-maremaTnueckast oubnuoreka - http://eqworld.ipmnet.ru/ru/library.htm

Kypnaneusiii nopran ®THU um. Uodde - https://journals.ioffe.ru/

Cu3ud — http://www . kosmofizika.ru/

5.4.3. DjekTpoHHbIE OUOJIMOTEYHbIE CHCTEMBI

OBC «YuuBepcuterckas 6unbmuoTexa oHmaite» — http://www.biblioclub.ru/ [Tocne peructpamnuu o-
CTYI BO3MOKEH U3 000 Touku ceTH MIHTepHeT.

5.4.4. lonoannteabHbie NHTEpHET-pecypchl

1. http://publ.lib.ru/ARCHIVES/M/"Matematika v_shkole"/ "Matematika v_shkole".html — 31ex-
TPOHHBIN apXUB KypHaia «MaTeMaThka B IIKOJIE».
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https://biblioclub.ru/index.php?page=book_view_red&book_id=63272
http://niv.ru/
http://www.elibrary.ru/
http://www.infoliolib.info/
http://comp-science.narod.ru/
https://exponenta.ru/
http://mif.vspu.ru/e-library
http://www.mathedu.ru/
http://mathtest.ru/
https://math.ru/lib/
http://uztest.ru/
http://fipi.ru/
http://eqworld.ipmnet.ru/ru/library.htm
https://journals.ioffe.ru/
http://www.kosmofizika.ru/
http://www.biblioclub.ru/
http://publ.lib.ru/ARCHIVES/M/''Matematika_v_shkole''/_''Matematika_v_shkole''.html

2. http://www.mathedu.ru/ — uHTepHET-OMOIMOTEKA 10 METOMKE TIPETIOIaBaHMs MaTeMaTHKu «Ma-

TeMaTHYeCKoe 00pa3oBaHMeE: MPOIIIOE U HACTOSAIIEE).
3. http://mathtest.ru/ - Mmarepuainsl MO0 MaTeMaTUKe B TOMOILb IIKOJIBHUKY U CTYACHTY (TECTHI IO Ma-

Temartuke online).

4. http://uztest.ru/ — matepuansl EI'D mo maremMaruke: moAroToBKa K TECTUPOBAHHUIO.
5. http://mat.1september.ru/ — karanor razersl «MaremaTnka» u3aaTenbckoro qoma «IlepBoe cen-

TAOPS».

6. http://www.rusnanonet.ru/nns/17780/ — odpunnansHbIii callT GpeepaTbHOrO areHTCTBA M0 HAYKE U

WMHHOBAaIIUAM.

7. http://obrnadzor.gov.ru/ru/ — odunManbHBIN callT GeaepanbHON CIIY)OBI 110 HAaA30py B chepe 00-

pa3soBaHUA 1 HAYKU.

http://www.fipi.ru/ — odunuanbHbII calT GeaepaaTbHOr0 HHCTUTYTA MEIaroTHYECKUX U3MEPECHHM.

9. http://www.intuit.ru/ — HEKOMMEpUYECKOE YaCTHOE 00pa30BaTEILHOE YUPEKIACHUE JOMOIHUTEIBHO-
ro npodeccuonanbHOro oopasobanus «MHTepHEeT-YHUBepcuTeT MHPpOpManmoHHbix TexHOMIOTHI.

10. http://kb.mista.ru/ — apxuB crareii 00 HH(POPMALMOHHBIX TEXHOJIOTHIX HAa IPUHIUIIAX

Wikipedia.org.

http://compress.ru/ — Web-cepsep xxypHana «Kommstorep [Ipeccy.
http://infojournal.ru/ — caiiT xxypnana «Mupopmaruka u oOpazoBaHHE».

5.5 IlporpammHoe oOecniedeHue, npodeccioHaIbHbIe 0a3bl JAHHBIX U HH(OPMAINIUOHHBIE
CIPaBOYHbIE CHCTEMbI COBPeMEHHbIX MH(OPMAIIMOHHBIX TEXHOJIOTHIi

Tun nporpammuoro obecrneyeHus

HanmenoBanue

Cxema JIMCH3UPOBAHUS, PCIXKUM JOCTYIIA

OHepaHI/IOHHaH CHUCTCMa

PEJI OC «Cran-
JapTHAsD JUIS
Paboyux cran-

Oo6pazoBarenpHas aureH3us ot 11.07.2022 1.
Ha 3 roga s 240 pabounx MECT B paMKax
cornamieHus o corpyanuuectse ¢ OO0 «Pen

i * Codr» Ne 305/06-22V ot 28.06.2022 1.
. ) Cso0Oognoe I10,
Odpncnrrid naxer LibreOffice https://libreoffice.org/download/license/
) Cso0Ooganoe I10,
Chromium .
https://www.chromium.org/Home/
Hurepuer-Opaysep becnnatnoe [10
SAnnexc.bpaysep ’

https://yandex.ru/legal/browser agreement/

6 MaTepI/laﬂbHO-TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIIMHBI

HaunmenoBanune noMeneHus

MarepuanbHOe-TEXHHUUECKOE 00eCIIeYeHHe

Y4eOHble ayAUTOPUH:

- JI7Is1 TPOBEICHUS 3aHATUM JIEKIITMOHHOTO
THIa, CeMUHApCcKoro tuma (2-206, 2-211,
2-307, 1-144);

YueOHast Mmebenb, 10CKa, MyJIbTHMEINHHOE 000PYIOBaHHE
(IpoekTop, IKpaH, HOYTOYK C BBIXOJIOM B ceTh «MHTep-
HET»)

- JUTSI TPYIITIOBBIX ¥l HHIUBUIYATBHBIX
KoHcynbTaui (2-207, 2-208);

VYyeOHas mebenb, 10CKa, IepPCOHAbHBIE KOMITBIOTEPHI C
BBIXO0JIOM B JIOKQJIbHYIO CETh U CeTh «/HTEepHET»

- JUTSI TEKYIIIETO KOHTPOJIS ¥ IIPOMEKYTOU-
HOM arrectarmn (2-219)

YyebOuast mebOenb

Kommbrorepnsrii kinace (2-207)

VYyeOHast Mebenb, KOMIBIOTEPHI (§) € BBIXOI0M B JIOKAJIb-
HYIO CeTbh U ceThb «MHTepHeT», epeIBUKHAs JOCKA, JH-
[ICH3MOHHOE IPOrpaMMHOE 00ecnedeHne

Kommerotepnsiit knacce (2-208)

VYueOHast MeOenb, epeBUKHAS TI0CKa, KOMITBIOTEPHI (8) ¢
BBIXOJIOM B JIOKAJTLHYIO CETh U CeTh «HTepHET», JTHIICH-
3MOHHOE MTPOTPAMMHOE 00ecTeueHIE

Kommbrorepnsrii kinace (2-213)

YueOHast MmeOenb, nepeiBIKHAs JocKa, KOMIbIoTepsl (12)
C BBIXOJIOM B JIOKQJIbHYIO CEeTh U ceTh «MHTepHET», MpoeK-
TOP, PKPaH, JUICH3HOHHOE POrpaMMHOE 00ecreueHNe
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http://www.mathedu.ru/
http://mathtest.ru/
http://uztest.ru/
http://mat.1september.ru/
http://www.rusnanonet.ru/nns/17780/
http://obrnadzor.gov.ru/ru/
http://www.fipi.ru/
http://www.intuit.ru/
http://kb.mista.ru/
http://compress.ru/
http://infojournal.ru/
https://libreoffice.org/download/license/
https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/

Jls mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA UCTIOIBb3YIOTCS CleAyIolue Habophl 1IeMOHCTPAI[MOH-
HOTO 000PYI0BaHUS U YI€OHO-HATJISITHBIC TTIOCOOHS:
- IPE3CHTALUU K KYPCY JIEKIHM.
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