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1 e u 3a1a491 OCBOEHUS AUCIHUILIHHBI

Ilesb 0CBOEGHUS TUCHMILIMHBL: (YOPMUPOBaHKE NPO(PECCHOHATBHO-TEOMETPUIECKON KOMIIETEHTHOCTH
Oynymero yuutens unpopmatuku u WKT (GakanmaBpa memarorudyeckoro oOpa3oBaHUs) K peau3aliiu
OCHOBHBIX 00Pa30BaTENIbHBIX MPOrPaMM OCHOBHOIO M CpeAHEro oO0Iiero o0pa3oBaHMs B COOTBETCTBUU C
tpeboBanusiMu PI'OC, B uacTH Kacaroleiicsi HMCIONb30BaHUS T'€OMETPHYECKMX 3HAHMA B OOy4YeHHH

nH(popMaTHKe.
3amaun:

1. OsnakomiieHHe OyAymux yaurtesied HHPOPMATHKH ¢ OCHOBAMH HAKOIJICHHOM JyXOBHOM W Mare-
PHAIBHOM KYJIBTYPBI OTHOCUTEIIBHO TEOMETPUYECKOTIO 3HAHUS.
2. ®opMuUpPOBaHHE CUCTEMbI 3HAHUW, YMEHUI U METOJIOB, IPUMEHSAEMBIX ISl HCCIIE0BAaHUS T€OMET-
PHUYECKUX CBOMCTB (hUTYp, MOCPEICTBOM BKIIIOYEHHS OOYUarOIIMXCSI B MCCIIEOBAaHUE, OPUEHTHpPYIOIEEe Ha
CaMOCTOSITENIbHOE MOTY4eHHE TeOMETPUUECKUX 3HAHUH.
3. VcraHoBieHHe CBSA3M (€AMHCTBA) OOIIETEOPETHUYECKOTO U MPO(ECCHOHAILHOTO KOMIIOHEHTOB OTHOCHTEIEHO
F€OMETPHYCCKOr0 3HAHUS U 3HAHHH 110 HHPOPMATHKE.

2 MecTO JTUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMmbl

JuctumimHa oTHOCHTCS K 0a30B0oi yacTu 6;10ka [l «AuCIUImmuHbL (MOTYITH )

[IpepexkBu3NTHl UCHUILUIMHBL: Omcymcmeayom

[MoctpexBusutsl qucturuusl: b1./1.5.23 @Qusuxa, b1./].B.10 Komnvromeproe moodenupogarue

3 TpeOoBaHuA K pe3yabTaTaM 00y4eHHs MO TUCHHUILINHE

[Tpouecc u3yueHus: AMCUUIIIIMHBI HANIpaBiieH Ha GOpPMHUPOBAHUE CIAEAYIOUIUX PE3YIBTATOB 00YUCHHS

Kon u HauMEHOBaHHE
bopMUPYEMBIX KOMIETCHITHIA

HaNMMCHOBAHUC
JOCTHIXKCHHUA

Kon u
WHJIMKaTopa
KOMIIETEHIINHU

[Inanupyemble pe3ynbTaThl OOYYEHHs 110
JUCLUUIUIMHE,  XapaKTepU3YIOIIMEe  3Tarbl
dbopMUpOBaHUS KOMIETEHIIHH

YK-1 Cnoco0eH ocymecTBIsATh
IIOUCK, KPUTHYCCKUN aHAIU3 U
CUHTE3 UHpOpMaIuy,
INPUMEHATH CUCTEMHBIH MTOJIX0.T
JUIS  PEIeHHs TOCTABJICHHBIX
3a1aq

VYK-1-B-1 IIpumenser
dbunocodckue OCHOBBI
MO3HAHUS U JIOTUYECKOTO
MBIIICHHUS, METO/IbI
HAy4YHOTO TO3HaHUS, B TOM
qHclie METOAbl CHUCTEMHOTO
aHanM3a, IS pELIeHHS
MOCTaBJICHHBIX 3a7a4

3HaTh:

bunocopckne  OCHOBBI  TO3HAHUSA W
JIOTUYCCKOI'0 MBINUICHUA, MCTOAbl HAYUYHOTO
MO3HAHUS, B TOM YHCII€ METOAbl CHCTEMHOTO
aHaJM3a, IJIs PElIeHUs 3a/1a4 M0 BEKTOPHOMN
anredpe, METOJA0OM KOOpAUHAT HA IMJIOCKOCTH
U B IPOCTPAHCTBE, METOAOM I'€OMETPUUYECKUX

npeoOpa3oBaHUA.

Ymern:

MPUMEHATHh (PUITOCOPCKHE OCHOBBI MTO3HAHMS
n JIOTUYCCKOI'O MBIIJICHUA, METOAbI

HAy4YyHOT'O ITO3HAHUSA, B TOM YHCJIE METOJMbI
CUCTEMHOI'O  aHanu3a, M  OBJIAJCHUS
TEOpHEH W MPAKTUKOW BEKTOPHOMW ayireOpsl,
METOJa KOOpAMHAT Ha IUIOCKOCTM M B
IIPOCTPAHCTBE, METOAA T'€OMETPHYECKUX
npeoOpa3oBaHuil IIIOCKOCTH U MMPOCTPAHCTBA.
Baanern:

OTIBITOM TpPUMEHEHHS (PHUIOCOPCKUX OCHOB
IIO3HAHUS W JIOTUYECKOIO  MBIIUICHUS,
METOJI0OB Hay4YHOTO IO3HAHUS, B TOM 4YHCIIE
METOJOB  CHUCTEMHOIO  aHauu3a,  JUId
OBJIAJICHUS TEOPUEU U MPAKTUKOW BEKTOPHOMN
ayireOpbl, METOJIa KOOPAMHAT Ha IJIOCKOCTH U




Kon w  wnammenoBanue |[lmanupyemplie pe3ynbTaTbl OOY4YEHUS 10
Kon u HanMCHOBaHHE
(DOPMUPYEMBIX KOMIETCHIHI WHIUKATOpa  JOCTIIKEHUS | IUCIUTUIHHE, xapaKTepm):Iomne JTaIlbl
KOMITETEHIUH dbopMHUpPOBaHHS KOMTIETEHITUN
B MPOCTPAHCTBE, METOJA TE€OMETPUUYECKUX
npeoOpa30BaHM INTIOCKOCTH M IPOCTPAHCTBA
VYK-1-B-2  Ocymectiser | 3HaTh:
KPUTUYECKWH  aHaJIM3 W |pa3Hble TOAXOAbl K BBEJICHUIO TIOHITHS
CUHTE3 nH(OpMaIINH, | BEKTOpPa, K PEHICHUIO 3a7a4d ¢ MPUMEHEHHEM
MOJTYYEHHOW W3  Pa3HBbIX |[BEKTOPOB, KOOPJIWHAT, TE€OMETPHUYECKUX
HCTOYHHUKOB npeoOpa3oBaHUl Ha OCHOBE OCYIIECTBICHHS
KPUTHYECKOTO aHaiu3a i CHHTE3a
uH(pOpMaIlMK, TIOJYYCHHOH U3  Pa3HBIX
HCTOYHUKOB
YMeTh:

VYK-1-B-5 ®opmynupyer u
apryMEHTHPYET BBIBOALI U
CYXJCHHS, B TOM YHCIE C
MNPUMCHCHUCM
dbumocodckoro
MOHSATUIHOTO anmapara

OTIpeeNATh pa3Hble MOAXOAbl K BBEIACHHIO
MOHITHS BEKTOpa, K PEIICHUIO0 3aJad ¢
MPUMEHEHHEM BEKTOPOB, KOOpJMHAT,
TEOMETPHUECKUX MPEeoOpa3oBaHUil HA OCHOBE
OCYIIECTBIICHUS! KPUTHUYECKOTO aHalu3a |
CHHTE3a MH()OpPMaluHM, TOJYYCHHOH U3
Pa3HbIX UCTOYHUKOB

Baagers:

OTIBITOM OIHCAaHHS (MIPEABSIBICHUS) Pa3HBIX
nmoaxoa0B K BBCACHHIO MOHATHA BCKTOpPA, K
pElIeHUIO 3a7ad ¢ IPUMEHEHHUEM BEKTOPOB,

KOOpJIMHAT, reOMETPUUECKUX
npeoOpa3oBaHUil Ha OCHOBE OCYILECTBICHHS
KPUTUYECKOTO aHaamn3a u CUHTE3a
uH(pOpMallMy, TOJYYEHHOH U3  pa3HbIX
HMCTOYHHUKOB.

3HaTh:

dmnocodpckyro apryMEeHTaLuI0
HUCTOPUYECKOTO 0030pa 000CHOBaHUM
T€OMETPUU «Haugana» EBxmmna,
(GOpMYITUPOBKY CHCTEMBI akchuoMm Beiins,

['mebepTa, JlobaueBcKkoTO.

YMeTh:
apFYMCHTI/II)OBaTI: BBIBOJbI nu CY)KI[CHI/I}I
OTHOCUTCIIBHO 06OCHOBaHI/I$I

HCTIPOTUBOPCUYUBOCTU U ISKBUBAJICHTHOCTHU

AKCUOMATHUK Beitns u ['unebeprTa,
apryMEHTHUPOBATh BBIBOABI W CYXICHHUS IO
000CHOBAHHIO HCIIPOTUBOPCUNBOCTU
akcruoMaTHKH JIo0aueBCKOro, B ToM 4mcie ¢
mpUMeHEeHHEeM  (HI0CO(PCKOr0  MOHATHHHOTO
amnrmapara.

Baanersn:

OIIBITOM MIPOCKTUPOBAHMS Hay4HO-
MOMMYyJIAPHBIX HGKHHﬁ, OTHOCUTCIBbHO

MOMYJSIPU3allMd T€OMETPUUECKOT0 3HaHUS Ha
OCHOBE apryMEHTAllU{ BHIBOJIOB U CYKJICHHH,
B TOM YHCJI€ C MpUMEHEHUEM (PuI0co(hCKoro
MOHATUMHOTO anmapara




Kong u  naumenoBanue|llnanupyembie pe3ynbTaThl OOy4EHHS IO
Kon u HAaNMEHOBAHUE
(DOPMUPYEMBIX KOMIETCHIHI WHINKATOpa  JOCTMIKEHHS | IMCUMILIMHE, — XapaKTEpH3YIOUme  OTambl
KOMIIETEHIINH dbopMUpOBaHUS KOMIETEHIIHH
YK-6 Cnocoben ympasmsars | YK-6-B-3  JlemoHCcTpupyeT|3HATh:
CBOMM BPEMEHEM, BBHICTPAauUBaTh [MHTEpeC K  ydebe  u|000OIIeHHbIE MOAXOAbI U3YyUEHHS: BEKTOPOB,
U pEalln30BbIBaTh TPACKTOPUIO | UCHOJIb3YET KOOpJMHAT Ha IIOCKOCTU U B IIPOCTPAHCTBE,
caMOpa3BUTHS  HA  OCHOBE|NPEOCTaBIIsIEMbIE JUHUM BTOPOTO TMOpSAAKAa HA TUIOCKOCTH,
NOPUHIUIIOB  00pa30BaHUs  B|BO3MOXKHOCTH ISt | KITacCU(UKAIMK JTMHUKA BTOPOTO MOpsIIKAa Ha
TE€YEeHUE BCeH )KU3HU npuoOpeTeHus HOBBIX | INTOCKOCTH, FeOMETPUUYECKUX
3HaHUH U HaBBIKOB npeoOpa3oBaHUil Ha IUIOCKOCTH U B
MIPOCTPAHCTBE (IBYOKCHUH, moa00uH,
appuHHBIX TpeoOpa3oBaHUil) KaK OCHOBBI
JNEMOHCTpalluM  HHTepeca K ydebe U
MCIIOJIb30BaHUs IIPEIOCTABIIAEMOI

BO3MOXKHOCTH JJISI TPUOOPETEHHUS] HOBBIX
3HAaHWI U HABBIKOB.

YMeTh:
UCIOJIL30BATh 000011IEHHBIE HOIXOJIBI
WU3YYCHHS:  BEKTOPOB,  KOOpJAMHAT  Ha

TUTIOCKOCTH U B IPOCTPAHCTBE, JTMHHUI BTOPOTO
MopsiIka Ha TUIOCKOCTH, KiIacCH(pUKAIIU
JUHUA BTOPOTO TOPSIKA HA TUIOCKOCTH,
TEOMETPUUECKHUX npeoOpa3oBaHMi Ha
IUIOCKOCTH M B TPOCTPAHCTBE (ABMXKCHUI,
noao6uit, ahPuHHBIX MpeoOpa3oBaHMil) Kak
OCHOBBI JIEMOHCTpAIlMH MHTEpeca K yuede u
HCIIOIL30BaHUS MPEA0CTaBIIEMON
BO3MOXXHOCTH JUISI TPUOOPETEHHUS HOBBIX
3HAHUM U HaBBIKOB.

Baanersn:

0000IIIeHHBIMU OIXOMaMU W3y4YEHUS:
BEKTOPOB, KOOpDAWHAT HAa TIUIOCKOCTH U B
MIPOCTPAHCTBE, JUHUN BTOPOTrO TMOPsAKa Ha
TUTOCKOCTH, KJIacCH(PUKAIUU JTUHUA BTOPOTO
MopsiIKa Ha ITUIOCKOCTH, TE€OMETPHUYECKUX
npeoOpa3oBaHWii Ha TUIOCKOCTH W B
MIPOCTPAHCTBE (IBYOKCHUH, rnoxoouii,
adhpuHHBIX MpeoOpa3oBaHMii) KaK OCHOBBI
JEeMOHCTpalluM ~ WHTepeca K yuebe H
HCIIOIL30BaHUS MPEA0CTaBIIEMON
BO3MOXXHOCTH JUISI TPUOOPETEHHUS HOBBIX
3HAHUM U HaBBIKOB.

4 CTpyKTYpa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AMCUMILINHBI

OO6mmas TpyA0€MKOCTh AUCIUIUIMHBI COCTABISAET S 3aueTHBIX eauHuI] (180 akameMuuecKkux 4acos).

TpynoeMKoCTb,
Bun pabotst aKaJIEeMUYECKNX YaCOB
1 cemectp 2 ceMecTp BCETO
O0mas Tpya10éMKOCTh 72 108 180
KonTakTHasi padora: 26,25 27,25 53,5
Jlexuu (JI) 10 10 20




TpynoeMKocCTb,
Bun pabotsr aKaJIEeMUYECKUX YaCOB
1 cemectp 2 ceMecTp BCETO

[Tpaktuueckue 3ansatus (I13) 16 16 32
Koncynbranun 1 1
[TpomexyTouHas arTecTarus (3a4eT, SK3aMeH ) 0,25 0,25 0,5
CamocrosiTesibHast padora: 45,75 80,75 126,5
- 8bINONIHEHUe UHOUBUOYATbHBIX 3a0anutl (U3); 12 16 28

- - Hanucanue pegepama (P); 14 14

- camocmosimenbHoe u3yyeHue pazoenos; 10 12 22

- camono02omoska (npopabomka u nosmopenue J1eKYuoHH020 10 12 22
Mamepuana u Mmamepuana y4eOHuKo8 u y4eOHulx nocooutl;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM, 10 18 28

- 10020MOBKA K pYOEI’CHOMY KOHMPOJIO U N.1N.) 3,75 8,75 12,5
Bun UTOIr0BOI0 KOHTPOJIA (3auer, JK3aMeH,| aud. 3ad4. 3K3aMeH
augdepeHUpPoOBaHHBIN 3a4eT)

Paznensl nucnumivbel, n3ydyaemsie B 1 cemectpe

KonnuecTBo yacos
Ne ayIUTOpHAas
pasena HanmenoBanue pa3nenos BCEro pabora BHEAY/I.
T 113 | P pabora
1. |Bekropnas anre6pa. 8 2 2 4
Meroz KoOpAuHAT Ha IUNIOCKOCTH 6 1 1 4
3 [psimass nuaKMs Ha mockoctu. Knaccupukanus muHUR 28 4 6 18
NIEPBOTO MOPSIKA HA TUIOCKOCTH
JInanmn BTOpPOTO MOpsIIKa Ha TUIOCKOCTH.
4. . 30 3 7 20
Krnaccudukanus 1uHMIA BTOPOTO MOPSIIKA HA TUIOCKOCTH
Utoro: 72 10 | 16 46
Pazensr qUCIUIUIMHBL, U3y9aeMbIe BO 2 ceMeCcTpe
KonuuecTBo yacos
Ne HaumeHnoBanue pasnenon ayauropHas BHEay/I.
pasznena BCETO abora
T 3 1P pabora
5. |T'eomerpuueckue npeodpazoBaHUs IIOCKOCTH 14 ) 12
6. Meron KoOpAuHAT B TPOCTpaHCTBE. BekTopHOE M 2 ) 4 16
CMEIlIaHHOE MPOU3BECHHE BEKTOPOB.
7. |Ilmockocth ® TpsMble B 3-MepHBIX apOUHHBIX U 24 4 6 14
€BKJIMJIOBBIX MTPOCTPAHCTBAX
8.  |IloBepxHOCTH BTOpPOTO MOpsiaKa B 3-MepHBIX ad(hUHHBIX 24 4 ) 13
Y €BKJIMJIOBBIX IPOCTPAHCTBAX
9. |T'eomerpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA 18 2 16
10. |OcHOBaHHS TE€OMETPUHU 6 6
Utoro: 108 10 | 16 82
Bcero: 180 20 | 32 128

4.2 Coagepxxanue pa3iejioB AU CHUNINHbBI

Pa3nes 1. IlonsiTHE BEeKTOPHOI0 NpocTpaHcTBa. Moaesib BEKTOPHOI0 MPOCTPAHCTBA KAaK KJacc,
OJMHAKOBO HANIPABJICHHBIX OTPE3KOB U HMEIOIIUX PaBHbIE JJIHHBI.



Ornpenenenne BEKTOPHOro npoctpaHcTBa. [locTpoeHne Moaenu BeKTOpHOTo npoctpancTsa. [lonaTue
KOJUIMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB. JIMHelHas 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOpPOB. ba3uc
BEKTOPHOTO MpocTpaHcTBa. KoopIuHaThl BEKTOpa OTHOCUTENBHO JaHHOTO 6a3uca. CKallsipHOE IPOU3BEACHUE
JBYX BEKTOPOB, CBOMCTBA €T0 U MPAKTUYECKOE UCIOJIb30BaHUE.

Pa3znen2. MeToa KOOPpAUHAT HA MJIOCKOCTH.

Jlenenue orpe3ka B JaHHOM OTHOIIIEHUH. PaccTosiHue Mexny AByMs TOUYKaMu. [ 'eomeTpruieckoe UCTOJIKO-
BaHNE YPABHEHUN U HEPABEHCTB. [ToHsaTHE anreOpanyeckoi TMHUN Ha INIOCKOCTH.

Paznen 3. Ilpsamas auHus Ha mwiockoctd. Kinaccupukauwsi JUHMA NepBOro mopsiika Ha
IIOCKOCTH.

PaznmanbIe criocoObl 3a1anus PSMON Ha TFIOCKOCTH: TOYKON W HOpMAJTbHBIM BEKTOPOM, TOUKOM 1 HalpaB-
JISTIOIIM BEKTOPOM, ABYMS TOUKAMH, TOUKOH U YTIIIOBBIM K03 uimeHToM. Pasmiunsle ypaBHeHus npsamoii. O0iee
ypaBHEHHE TpsiMol ax + by + ¢. Kimaccudukanys mmHri IepBoro rnopsijka Ha miocKocTH. [ eoMeTpryeckuii CMBICI
KO3 (PUIMEHTOB MpH TEKYLIMX KOOPAUHATAX B OOIIEM YpaBHEHUH MPSAMOM. ['eoMeTpruueckuii CMbICH 3HaKa TpeX-
yjieHa ax + by + c. Beruncnenue paccrosiHusl OT TOUKHM 70 npsiMoid. B3anmHoe pacriosiokeHne JByX HpsIMBIX Ha
IUIOCKOCTH. BbIuKciieHre BETMYHUHBI YIJ1a MEXIY IBYMS IPSMBIMH.

Pasznea 4. Jluaum BTOpPOro mopsiaka Ha miockoctu. Kinaccupukanus JUHMH BTOPOro mopsijaka
HA IJIOCKOCTH

Onnunc, tunepbona, mapabona, WX KAaHOHMYECKHE YPAaBHEHHS M CBOWCTBA. OKCIICHTPHCHTET,
IMpPEKTOpHANbHBIE CBOIMCTBA, (oKaIbHBIE cBOiicTBa. OO0IIee ypaBHEHUE JTUHUK BTOpOro nopsaaka. [lonsrue
00 ympoleHnu o0Iero ypaBHeHUs! JUHUU BToporo mnopsiaka (JIBII) u npuBeneHue ero k KaHOHUYECKOMY
Buny. [Tocrpoenue JIBII no e€ obuiemy ypaBuenuto. Kinaccuduxarms JIBII.

Pa3znea S. 'eomeTrpuyeckue npeodpa3oBaHus MJIOCKOCTH

[Monarue mpeobpazoBanus miockoctd. Kommosuius mpeoOpasoBanuii. I'pynmna mpeoOGpa3oBaHUii.
[Toarpynmer rpynmel npeodpazoBaHuii. J[BrkeHne miaockocTd. OOmme CBOMCTBA JBMKEHUHN TUIOCKOCTH.
OcHoBHasl TeOpeMa O IBUKEHUSAX. Buabl IBUKEHNN MIIOCKOCTHU: IEPEHOC, TIOBOPOT, LIEHTPaJIbHAsl CHMMETPHSI,
oceBas CHUMMETpPHs, CKob3simas cummeTpusa. Knaccudukanusa neumxeHuil miuockoctu (teopema Illamns).
I'omoreTst u momobue Ha IUIOCKOCTH, cBOMCTBAa. Ad¢duHHBIE mpeoOpa3oBaHUs IUIOCKOCTH, NMPUMEPHI €&
noarpynn. Meron reoMeTpuyecKux npeoOpa3zoBaHuil B pelIeHUH IaHUMETPUYECKHX 3a/1au.

Pa3nes 6. Meroa KoopauHAT B IIPOCTPAHCTBE.

@opMyna BBIYUCIECHUS KOOPAUHAT TOYKH, NEIALIEH NAaHHBIA OTPE30K B 3aJaHHOM OTHOLIECHHH, IO
KOOpJAMHAaTaM KOHIIOB oTpe3ka. dopMyiia BEIYMCIEHUS PACTOSIHUS MEXY IByMs ToukaMmHu. ['eomeTpuueckoe
HCTOJIKOBAaHUE YPABHEHUI U HEPABEHCTB MEXAY KOOpAUHATaMU; MpuMepsl. [[oHATHE NOBEPXHOCTH U JTMHUHU
B IIpOCTpaHCTBE. BEKTOpHOE IpOM3BEIeHNE BEKTOPOB U CMEIIAaHHOE IIPOU3BEIEHNE BEKTOPOB, UX CBOICTBA.

Paznea 7. [liockocTu v ipsiMblie B 3-MepHbIX aQpGUHHBIX U eBKJIMI0BBIX POCTPAHCTBAX.

[IpsMast 1 MIOCKOCTH B TPOCTpaHCTBE. PazmiuHble crocoObl 3aaHus IUIOCKOCTH U IIPSIMO B IPOCTPaH-
crBe. Paznuunbie ux ypaBHeHUs. [1710CKOCTh Kak MOBEPXHOCTH MepBoro nopsaka. Oo1iee ypaBHEHUE TIOCKOCTH
ax + by + cz + d = 0. ['eomerpuyeckuii cMbIc 3HaKa MHOTOWIeHa ax + by + ¢z + d. Beruncnenue paccrosnus
OT TOYKH JI0 IUIOCKOCTH M MPSIMOM B IpocTpaHcTBe. MccnenoBanne B3aMMHOIO PaciooKEHUs IBYX IJIOCKO-
CTeH, IBYX MPSMBIX, IPSIMON U TJIOCKOCTH MO UX YpaBHEHUSIM. BbluncieHue BEIMUMHBI YIila MEXAY ABYMsI
IJIOCKOCTSIMU, MEXKIY ABYMs ITPSIMBIMHU, IPSMOM U IIJIOCKOCTBIO. BhIUNCIEHNE PaCCTOSHUS MEXY JBYMSI CKpe-
LIMBAIOLIUMUCS NPSIMBIMHU.

Pa3nen 8. IloBepxHocTH BTOPOro nopsiika B 3-MepHbIX appuHHBIX M eBKIMIOBBIX MPOCTPAHCTBAX

Kanonnueckue ypaBHEHHsI SJUTUIICOU1a, TUIIEPOOIOUI0B, MapaboIOUI0B B JEKapTOBOM MPSMOYToJb-
HOM cucteMe koopAuHar. [IoHsTHE 0 METOE TIIOCKUX CEeUEHUH IpU Ucciae0BaHUU (GOPMbI IOBEPXHOCTH T10
€€ KAaHOHMYECKOMY ypaBHEHUIO. [I0BEpXHOCTH BpallleHus: U METObl COCTABJICHUS UX ypaBHeHUU. [lununapu-
YECKHE U KOHWYECKHE MMOBEPXHOCTH BTOPOro mopsaka. Teopema o MOBEPXHOCTH, 3alaHHON YpPAaBHEHHUEM, B
KOTOPOM OTCYTCTBYET OZIHA U3 KOOpAWHAT. Teopema o MOBEpXHOCTH, 3a1aHHON ypaBHeHueM F (X, y, z) =0 B
JIEKapTOBOM cucTeMe KoopauHar, rie F (X, y, z) — oqHOpoAHbIH anreOpandecKuii MHOTOYJIEH 2-T0 MOPSAKA.

Pa3nen 9. I'eomeTpuueckne npeoGpa3oBaHusi IPOCTPAHCTBA

JIBrKeHHsI MpoCTpaHCTBA. BUbl NBMKEHNH NMPOCTPAHCTBA: CUMMETPHUSI OTHOCUTEIBHO IIJIOCKOCTH;
BUHTOBOE JBI)KEHHE, CKOJIB3SIAsi CHMMETPHSI IPOCTPAHCTBA, TOBOPOTHAs cumMmeTpusi. Kimaccudukarus 1pu-
KEHUH TIpocTpancTBa. ['oMoTeTHs 1 mogo0ne mpoCcTpaHCTBA.

Pa3nen 10. OcHoBaHus reoMeTpUu
Ucropuuaeckuii 0630p o6ocHoBanmii reomerpun «Havama» EBknmma, cucremsl akcuom Betins, ['mibbepra,
JloGavueBCcKOro, UX HEMPOTHUBOPEUYHUBOCTH € IIPUMEHEHUEM (HHIIOCOPCKOTO TIOHSITHHHOTO arapaTa.



4.3 IIpakTuyecKkue 3aHATHS (CEMHHAPHI)

Ne 3ansTus Ne Tema Kos-so
pasznena 4acoB
1 1 Pemenue 3a1a4 MeTO10M BEKTOPOB 2
2 2 Pemenue 3aga4 MeTO10M KOOPIMHAT HA MJIOCKOCTH 1
3-5 3 Pemenue 3ana4 Ha cocTaBlieHNE ypaBHEHUH NPSAMBIX HA IUIOCKOCTH 6
5-7 4 Onnunc, runepbona, nmapabona, WX KaHOHUYECKHUE YpPAaBHEHHS H 3
CBOMCTBA. DKCUEHTPUCUTET, TUPEKTOPHUATIbLHBIE CBOMCTBA
8 4 ITocTpoeHne TMHUN BTOPOTO MOPSAIKA MO UX OOIINUM YPAaBHEHUSIM 4
9 5 Merox IBUKEHHI B PEIIEHUN T€OMETPUYECKUX 3a]1a4 2
10-11 6 Merton KoOpAuMHAT B MNPOCTPAaHCTBE. BeKTOopHOE M CMelIaHHOE 4
IIPOU3BEICHNE BEKTOPOB
12 7 Pemenue 3agau Ha cocTaBieHUe YpaBHEHUN MIIOCKOCTEN 2
13-14 7 Pemrenue 3ama4d Ha COCTAaBIICHUE YPAaBHEHUM NPSAMBIX U INIOCKOCTEN 4
15 8 [ToBepXHOCTH BTOPOTO MOPSJIKA, TOCTPOCHHE M300paKEHUH MO HX 2
KaHOHMYECKUM YPaBHEHUSIM.
16 9 ['eomerpuueckue npeodpa3oBaHus TPOCTPAHCTBA. 2
Hroro: 32

4.4 CamocTosiTeIbHOE H3YYCHHE PA3/1eJI0B AN CHHUIIIMHBI

Ne HaunmenoBanue pa3aeinoB u TeM I Koxn-Bo
pazznena CaMOCTOSITEJIBHOTO U3y4EHUS 4acoB
5 I'eomeTprueckue npeodpazoBaHus MIOCKOCTH 8
9 I"'eomeTpuyeckue nmpeoOpa3oBaHus TPOCTPAHCTBA. 8
10  |OcHOBaHus T€OMETPUN 6

Htoro 22

4.4.1. TemaTtuka pedeparton (2 cemecTp)

10.

CuMMeTpHsl OTHOCUTEIBHO IIJIOCKOCTH, €€ 3HAYMMOCTh B TEOPUM JIBUKEHUI NMPOCTPAHCTBA U €€
OTPaKEHUE B PEATbHOM MHDE.

CuMMeTpHUsl OTHOCUTENBHO NPSMON B IPOCTPAHCTBE, €€ CBSA3b C CUMMETPUEN OTHOCHUTEIBHO
IIJIOCKOCTH, €€ OTPAKEHUE B PEATIbHOM MHUpE.

LlenTpanpHas cUMMETpUsl IPOCTPAHCTBA, €€ CBSA3b C CUMMETPUEH OTHOCHUTEIBHO IUIOCKOCTH,
MIPaKTUYECKOE UCIIOIb30BAHUE €€.

[loBOopoT mpocTpaHCTBa, €ro CBSI3b C CUMMETPHEW OTHOCUTENBHO IUIOCKOCTH, MPAKTUYECKOE
HCIIOJIb30BAHNE B PEIICHUU T€OMETPUYECKUX 33/1a4 U B pEaJIbHOM MUPE.

BuHTOBOE IBMXKEHME, CBSI3b €r0 C CHUMMETPUEH OTHOCHUTEIBHO IUIOCKOCTH, IMPAKTUYECKOE
HCIIOJIb30BAaHNE B PEIIEHUU T€OMETPUYECKUX 33]1a4 U B pEaJIbHOM MUPE.

Ckomnp3siasi CUMMETpPHUS, €€ CBA3b C CUMMETPUEH OTHOCUTENIBHO IUIOCKOCTH, NMPaKTUYECKOE
HCIIOJIb30BAHNE B PELICHUU T€OMETPUYECKUX 33/1a4 U B pEaJIbHOM MUPE.

[loBopoTHast cuMMeTpusi, €€ CBSI3b C CUMMETPUEH OTHOCUTENIBHO IUIOCKOCTH, NMPAKTUYECKOE
HCIIOJIb30BAaHNE B PELICHUU T€OMETPUYECKUX 33/1a4 U B pEaJIbHOM MUPE.

Knaccudukanus aBrkeH TpeXMEPHOTO €BKJIMI0BA IPOCTPAHCTBA.

['oMoTeTHsI NPOCTPaHCTBA U €€ CBA3b C TOMOTETUEN IIIOCKOCTH, TPAKTUYECKOE HCIOJIb30BaHUE B
pELIEHNH T€OMETPUUYECKUX 3a1a4 U B pEaIbHOM MUDE.

[Tonobue mpocTpaHCTBa, CBSI3b €r0 C TOMOTETHEH M ABM)KEHHEM MPOCTPAHCTBA, MPAKTUUYECKOE
UCIIOJIb30BAaHUE B PELIEHUH I€OMETPUUECKHX 3a7jad U B pealbHOM MUDE.



5 YyeOHO-MeTOaMYECKOE 00ecTIeueHHe TN CIUIIINHBI
5.1 OcHoBHas auTEpaTypa

1.AranacsH, JI. C. [Teker] : B 2 4.: yuebHOe mocodue / JI. C. Aranacsn, B. T. ba3buies . - 2-e usn.,
crep. — Y. 1. - M. : KnoPyc, 2011. — 400 c. - ISBN 978-5-406-00576-7.

2. Aranacsh, JI. C. [Tekcrt] : B 2 4.: yue6HOe mocobue / JI. C. Atanacsn, B. T. baspuies . - 2-e u3n.,
crep. — Y. 2. - M. : KnoPyc, 2011. -424 c. - ISBN 978-5-406-00576-7.

3. Y1kuH, A. A. I'eometpus: Tononorus. ['magkue nuaunu u noBepxHocTH. OCHOBAaHUS FE€OMETPUU
[DnexTponHbIi pecypc] : yaeoHoe mocooue / A. A. Y1kun, T. . YTkuHa. - D1ekTpoH. TeKcToBbIe naH. (1
¢daiin: 1,50 M6). - Opck , 2016. -Adobe Acrobat Reader. Pexxum pocrtyma: http://library.og-
ti.ru/global/metod/metod2016_11_08.pdf

4. Y1kun, A. A. T'eomerpus: Tononorus. I'magkue nuHuu U nosepxHocTu. OCHOBaHMS T€OMETPUN
[Tekct] : yuebHoe mocodme / A. A. Ytkun, T. . Ytkuna. - Opck : M3gatensctBo OpcKOro ryMmaHUTapHO-
TEXHOJIOTHYECKOTo HHCTHTYyTa (punuana) OI'Y, 2016. - 126 c. - ISBN 978-5-8424-0817-7.

5. YT1kun, A. A. IlpoexktuBHas reomerpus [ Teker] : yaebnoe mocodue / A. A. Y1kuHn. - Opck : U3n-Bo
OI'TH, 2013. - 115 c. - ISBN 5-8424-0300-5.

6. YTkun, A. A. [IpoexTuBHas TeoMeTpust [ DIEeKTPOHHBIN pecypc] : yaueOHoe mocodue / A. A. YTKuUH.
- DnekTpoH. TekcToBbie AaH. (1 ¢aitr: 1,46 M0O). - Opck , 2013. -Adobe Acrobat Reader. — Pexxum gocryma:
http://library.og-ti.ru/global/metod/metod2014 11 _05.pdf

7. Y1kuHa, T. U. 'eomerpusi: Mmetogomnorus u npakTuka [ Tekcr] : yuebHO-MeToauueckoe nocodue / T.
N. Y1kuna. - Opck : U3a-Bo OI'TH, 2006. - 147 c.. - Umeetcs snexktponHas Bepeus - ISBN 5-8424-0288-2.

8. VYrkuna, T. M. TI'eomeTpusi: METOOOJOTHsSI M TpaKkTUKa [DIEKTpOHHBIH pecypc] : ydeOHO-
Meroandeckoe rocodue / T. . YTkuna. - DnekTpoH. TekcToBbie naH. (1 ¢ain:769245 Bb). - Opck : OI'TU,
2006. - Adobe Acrobat Reader. Pexum J0CTyma:
http://library.ogti.orsk.ru/global/metod/metod2011_04 04.pdf

9. V1kun, A.A. I'eomeTpust. Jkcnpecc-Kypce Uisi TOATOTOBKH K TOCYJapCTBEHHOMY 3K3aMeny [ Tekcr]:
yaebnoe mocodue / A. A. Ytkun, T. U. Y1kuna. - Opck : U3a-so OI'TH, 2009. - 144 c..

10. Ytkuna, T. U. I'eomerpusi: BektopHOe npocTpaHcTBO. ['eomMeTpusl MIOCKOCTH U IPOCTPAHCTBA.
I'eomerpuueckue npeodpazoBanus U moctpoeHus [Tekcr] : yuebHO-MeToanueckoe mocodue / T. Y. YTkuHa,
A. A. YTkuH - Opck : U31-Bo OpcKoro ryMaHuTapHO-TEXHOJIOTHUECKOro HHCTUTYTa (pmmana) OI'Y, 2017.
- 143 c.. - Umeetca snektponHas Bepcust - [SBN 978-8424-0856-6.

5.2 lonosHuTEIbHAA JIUTEPATYpPa

1. ITonapun S. [1. Apdunnas u npoexTrBHas TeoMeTpus [DnekrpoHHsbid pecype]| / [lonapun . I1. —
MIIHMO, 2009. — Pexxum nocryma: https://biblioclub.ru/index.php?page=book view red&book id=63272
2. Coopnuk 3amau o reomerpuu [Teker] / mpen. B. T. bassineBa.— M. : [Ipocsemnienue, 1980.— 238 c.

5.3 llepuoguveckne U3TaHUsA

Ne i/m | HaumenoBanue Kom-Bo xoMII.
1. MaremaTtuka B IIKOJIE 1
2. Matemaruka. Bee qst yuurens! 1

5.4 UnTepHeT-pecypchbl

5.4.1 CoBpeMeHHbIe npodeccHOHAIbHBbIC 0a3bl AaHHBIX W MHGOPMALMOHHBbIE CIPABOYHbIE
CHCTEMBbI:

1. bubnuoreka I'ymep - https://www.gumer.info/ JlocTyn cBOOOAHBIH.
2. Hayunas 6mbnmoTteka - http://niv.ru/ Jloctyn cBOOOTHBIM




3. eLIBRARY.RU - www.elibrary.ru loctyn cBo6oansiii. HeoOxommma nHIUBUAYaIbHAS PETUCTPa-
LM B JJOKAJILHOW CETH By3a.

4. Wndopmammonnas cucrtema «EamHOe OKHO JocTyma K 0Opa3oBaTeNbHBIM pecypcam» —
http://window.edu.ru/ loctyn cBOOOHBII

5. Infolio - YHuBepcuTerckas snekrponHas oudmuorexa — http://www.infoliolib.info/

5.4.2 TemaTtnyeckue mnpogeccuoHaIbHbIe 0a3bl JAHHBIX M MH(OPMAINMOHHBbIE CIIPABOYHbIE
CHCTEMBI:

l. Yuutensim nHGOpMATHKK U MaTeMaTUKH - http://comp-science.narod.ru/

2. Exponenta.Ru. O0pa3oBarenbHplii MaTeMaTHueckuil caiit. OOyueHue pabore B MaremaTHye-
ckux makerax MathLab, MathCad, Mathematica, Maple u np. - https://exponenta.ru/

3. OnexrponHas 6ubnuoreka BITIY. DnextponHas OMbIMOTEKA A CTYACHTOB M IPEToiaBaTe-
nel MmaTeMatuyeckoro axkynprerta. - http://mif.vspu.ru/e-library

4. Enunoe okHO moctymna K nH(GOpMAIIMOHHBIM pecypcaM. MareMaTHka u MareMaTudeckoe oopa-
3oBaHMe - http://window.edu.ru/catalog/?p_rubr=2.2.74

5. MaremaTrueckoe oOpa3oBanue - http://www.mathedu.ru/

6. MathTEST.ru. Marepuansl 1o MaTeMaTUKE B IIOMOIIb IIIKOJIBHUKY M CTYJICHTY (TECTHI 110 Ma-
tematuke online) - http://mathtest.ru/

7. Math.ru. Matemaruueckuii cait — https://math.ru/lib/

8. Uztest.ru. BupryansHbiii kabunet yuutens — http://uztest.ru/

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

10.  EqWorld. YueOHast ¢bu3nKo-MaTeMaTu4ecKas O6ubnmnoTexa -

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

5.4.3. DaeKkTpoHHbIe OUOJIMOTEYHbIE CHCTEMBI

OBC «YuuBepcuteTcKkas OubOMMoTeka onyaiiH» — http:// www.biblioclub.ru/ Tlocne perucrpanum
JOCTYII BO3MOXEH U3 JIF000# Touku cetu MHTEpHET.

OBC «Jlanp» — http://e.lanbook.com/ [Tocne perucTpamuu 10CTY BO3MOXKEH W3 JIIOOOH TOYKH CETH
HNutepner.

OBC «PyxkoHTY» - http://rucont.ru/ ITocne perucTpamnuu J0CTyn BO3MOXKEH U3 JIFOOOM Touku cetu MH-
TEpHET.

OBC Znanium.com - http://znanium.com/ Ilocne perucrpanuu AOCTY BO3MOXEH W3 JIOOOW TOUYKH
cetu UnTepHer.

OBC «KoHcynbpTaHT cTyaeHTay - http://www.studentlibrary.ru/ ITocie peructpamnuu J0CTy BO3MOXKEH
u3 M000i Touku cetu MHTEpHET.

5.4.4. lonoanuTenbHble UHTEpHET-pecypchbl

1. http://publ.lib.ru/ARCHIVES/M/"Matematika_v_shkole"/ "Matematika v_shkole".html — 3mnek-
TPOHHBIN apXUB KypHaia «MaTeMaThka B IIKOJIE.

2. http://www.mathedu.ru/ — uHTepHET-OMOIMOTEKA 110 METOIMKE MTPETIOIaBaHUs MaTeMaTHKu «Mare-
MaTH4ecKoe 00pa3oBaHMe: MPOILIOE M HACTOSIIIEE.

3. http://mathtest.ru/ - MmaTepuanbl M0 MaTeMaTHKE B MMOMOILb IIKOJBLHUKY U CTYJEHTY (TE€CTHI 110 Ma-
Tematuke online).

4. http://uztest.ru/ — marepuansl EI'D o MaTemaruke: MOArOoTOBKA K TECTUPOBAHUIO.

5. http://mat.Iseptember.ru/ — kaTanor razersl «MaremaTtuka» u3gaTenabckoro aoma «llepBoe ceH-
TAOPS».

6. http://www.rusnanonet.ru/nns/17780/ — opunmanbHbIi caiT GenepaabHOro areHTCTBa Mo HayKe U
MHHOBALIUSIM.




7. http://obrnadzor.gov.ru/ru/ — opunmanbHbIN calT deaeparbHON CITy)ObI TT0 HaI30py B cepe oOpa-
30BaHUS U HAYKH.
8. http://www.fipi.ru/ — opunmansHbIil caiT GpeaepaqbHOr0 HHCTUTYTA MEeJarorndeckux u3mepe-

HHI.
9. http://www.intuit.ru/ — HeKOMMEPUYECKOE YaCTHOE 00Pa30BaTEIHHOE YUPEHKICHHE JOTTOTHUTEIIHBHOTO
npodeccuoHabHOT0 00pazoBanus «uTepHeT-YHUBepcuTeT MHbOpMamoHnHbix TexHOTOTHIY.

10. http://kb.mista.ru/ — apxuB cTareii 00 WH(POPMAIMOHHBIX TEXHOJOTHAX Ha TMPUHIMIAX
Wikipedia.org.

11.  http://compress.ru/ — Web-cepep xxypHana «Kommbrotep [Ipece».

12.  http://infojournal.ru/ — caiiT )xypHana «apopmaruka u o6pazoBaHue».

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(pOPMAUMOHHBbIE
CMPaBOYHbIE CHCTEMBI

Tum nporpaMMHOT0 o0ecTieYeHus! HawnmeHoBanue CxeMa JIMIIEH3UPOBAHUSI, PEXKHM JOCTYIIa
OnepatmoHHas cucTema Microsoft ~ Win- | TJogmucka Enrollment for Education Solutions
dows (EES) mo rocymapCTBEHHOMY KOHTPAaKTY:
OducHbIit maker Microsoft Office | N 5/V/18 0T 13.06.2018 r.
Gooole Chrome becnnathoe 110,
Untepner-Opaysep & http://www.google.com/intl/ru/policies/terms/
Srnexe. Epavae BecmatHoe I10,
Jeke.bpaysep https://vandex.ru/legal/browser agreement/

6 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne TUCHUIINHbI

HanMeHoBaHMe IOMeELICHUS MarepuaibHOe-TEXHHYECKOe o0ecneyeHmne

Y4eOHble ayIUTOPHH: VYuebnas wmebenb, J0CKa, MYJIbTHMEIUIHOE 000pyHOBaHUE
- Uil TpPOBEACHUS 3aHATHH | (IPOEKTOP, IKpaH, HOYTOYK C BBIXOAOM B ceTh «VIHTEpHET»)
JIEKITHOHHOTO TUIIA,
cemuHapckoro Ttumna (2-206, 2-

211, 2-307);

- TSt TPYIIOBBIX u | YueOHas MmeOelb, J0CKa, epCOHAbHBIE KOMITBIOTEPHI C BBIXOZOM B
WHIUBUIYaIbHBIX JIOKAJIBHYIO CeTh U ceTh «HTepHEeT»

KoHcynbTanuit (2-204, 2-207, 2-

208);

- Ui TEKyIero KOHTpoysi u | YueOHas MeOernb
MIPOMEXKYTOUHOM arTecTauuu (2-
219)

Kommerorepnsiit kiace (2-207) | YueOnHast Mme0Oenb, KOMIBIOTEPHI (8) ¢ BEIXOAOM B JIOKAIBHYIO CETh U
cetb  «UMHTepHeT», mepenBUKHAs ~ JOCKA,  JUICH3MOHHOE
porpaMMHoOe o0ecrieueHue

Kommbrorepnsrii knace (2-208) | YueOnas mebenb, epeaABMKHAS JOCKa, KOMITBIOTEPHI (8) C BBIXOA0M
B JIOKAIBHYIO ceTb u ceTh «VHTepHeT», IUIECH3UOHHOE
MporpaMMHOE 00ecIieyeHne

ITomemenue s | YuebHas MeOenb, KOMIbIOTEepHI (3) ¢ BBIXOJIOM B ceTh «MHTepHEeT»
CaMOCTOSATEIIbHON paboTel | U olecrieyeHWEM JOCTyHa B DJIEKTPOHHYIO HHGOPMAIIMOHHO-
o0yyaromuxcs, JUIsi KypcoBOro | oopasoBareibHyto cpery OpcKoro ryMaHHUTapHO-TEXHOJIOTHYECKOTO
MPOCKTUPOBaHUsS (BbINOMHEHUs | HHCTUTYTA (dpunuana) OI'Y, mporpamMmmHoe obecriedeHne

KypcoBbIX pabor) (2-311)

Jis  mpoBeneHUs — 3aHATHHA  JIGKIIMOHHOTO  THUMA  HCIOJB3YIOTCS  CIAYyIIue  HaOOopHI
JEMOHCTPAIIMOHHOTO 000PYI0BaHUSI M YIE€OHO-HATJISTHBIE TTIOCOOHS:
- IPE3EHTAlUU K KypCy JIEKIUH.
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