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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI.

HenssMu  OCBOEHUS  AUCHUIUIMHBI  «AHAJIUTHYECKass  TEOMETpHUS»  SBISIOTCS:
dbopMUPOBaHHE TEOMETPUUYECKON KyIbTYphl CTYyJEHTA, HadallbHas MOATOTOBKA B 00JAcTH
anreOpanvecKoro aHajau3a MPOCTEUITUX T€OMETPUUCCKUX OOBEKTOB, OBJIAJICHHE KIACCUYCCKUM
MaTEeMaTUYECKUM anmnapaToM JUisl 1ajJbHEUIIEro UCIOIb30BAHMS B IPUIIOKCHUSX.

1.2 3agauu AU CHUIIMHBI.

I[Ipy oOCBOCHWHM IUCHUIUIMHBI «AHAIHTHYECKas TEOMETPHs»  BbIpadaThIBaeTCs
oOleMareMarnyeckasl KyJlbTypa: YMEHHE JIOTHYECKHM MBICIUTh, MPOBOAUTH J0KA3aTelbCTBA
OCHOBHBIX YTBEP)KIEHUMU, yCTaHABJIMBATh JIOTHYECKUE CBS3M MEXKIY MOHITHSMH, MPUMEHSTH
MOJIYYCHHBIC 3HAHUS JUIsl pELIEHUsS TeOMETPUUECKMX 3aJad W 3a/lady, CBS3aHHBIX C
MIPUIOKEHUSMH TEOMETPHUECKUX M alreOpandeckux MeToqoB. [lomydaembie 3HaHUA JiexKaT B
OCHOBE MAaTE€MaTHYECKOTrO O0pa30BaHUsS M HEOOXOIWUMBI JUISl TMOHMMAHHMS W OCBOCHHS BCEX
KYpPCOB MaTe€MaTUKH, KOMIIBIOTEPHBIX HAYK U UX MPUIIOKECHUI

1.3 MecTO AUCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrPaAMMBI.

JuctunnuHa «AHaTUTHYECKash T€OMETPHsS» OTHOCHUTCS K oOs3aTenbHOM yactu broka 1
" MucuumauHel (Moynu)" yaedHoro miuaHa. JlJis ee yCHenHoro u3y4eHust I0CTaTOuHO 3HaHUN U
YMEHMH, TPUOOPETEHHBIX B CPEIHEN LIKOIIE.

OcBoeHME aHATUTUYECKON IeOMETPUU SBJISIETCSI OCHOBAHUEM JUIsSl YCIEIIHOIO OCBOEHHUS
KaK JalbHEeHIIMX 0a30BBIX KYpCOB — JMHEHHOW anreOpsl U reoMeTpud, (yHKIIMOHAIHLHOTO
aHanuza, audQepeHUaNbHON TI'eOMeTpPUM, MEXaHUKH, TaK M CIEHHAIbHBIX KYpPCOB
(ayreOpanueckoi reOMETpHH, KOMIIBIOTEPHOW TeoMeTpHH). Tarke NPHOOPETCHHBIC 3HAHUS
MOTYT [IOMOYb B HAyYHO-HCCIIEI0BATENLCKON paboTe.

1.4 IlepevyeHb NMJIaHMPYyeMbIX Pe3yJbTATOB 00y4YeHHs IO JAMCUHMILIMHE (MOIYJI0),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTEJILHOM IPOrPaMMBbI

N3ydenne panHOW y4eOHOW JHMCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroImuXxcsl CAeTYIOIUX KOMIETEHIIHN:

KO}] 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTHUKCHUA Pe3yHLTaTBI O6y‘IEHI/I$[ 0o AUCLUIIINHC
KOMIICTCHIIMH

OIIK-1 Crocobern HaxoauTth, (opMynupoBaTh U peliarh akTyaJbHble W 3HAYUMble POOIIEMbI
(yHIaMEeHTAIbHOM MaTeMaTHKN ¥ MEXaHUKH

HOIIK-1.1. 3Haer akTyaldbHblE W 3HAYNMbIC | 3HAET OCHOBHBIC  IOHATHS, YTBEPXKICHUSA,  3agadd
mpo6sieMbl PyHIaMEHTATLHON MaTeMaTUKN (hyHmaMeHTaIbHONH MaTeMaTUKH

YMeeT NMpUMEHITh MaTeMaTHYE€CKHE 3aKOHBI U MPUHIIUITBI
JUTs pelIeHns 3a1a4.

Brnanmeer MetomamMu ¥ IpUeMaMy PEIICHHUS MAaTEMAaTHIECKUX
3a/ad.

HOIIK-1.2. OcymiecTBiusier BbBIOOp METOAOB | 3HAET  METOAbI  peUIeHHWs 3ajady  (QyHIaMEHTaJbHOU
pelieHus 3a1a4 GyHIaAMEHTAIbHOM MaTEMaTHKH | MaTeMaTHKU

VYmeer NPUMEHATH MCTOJAbI MW TCXHOJIOTHUU peaieHus
MaT€MaTU4YCCKUX 3a1a4.

BHa}IeeT METOOAaMU U HpI/IeMaMI/I pemel-mﬂ MaAaTEMATHUYCCKUX
3a7a4.

ITK-1 CnocoGen ¢popMynHpoBaTh U peIIaTh aKTyaJbHbIC U 3HAYMMBIC 33a49l (QYHAAMEHTAIHLHON U MPHUKIATHON
MaTEeMaTHKHI

HIIK-1.1. 3HaeT OCHOBHBIE TOHATHSA, HWJEH W | 3HAET OCHOBHBIE  TOHSTHUS,  YTBEPXKIEHHUS,  3aJayu
MeToAbl  (yHIAMEHTAJbHBIX MATEMaTHYECKUX | (hyHAaMEHTAILHOW MATEMATHUKH
JICHIWTUTAH JUTSI peIeHusT 0a30BbIX 3a/1a4

VYmeer NPUMCHATb MATEMATHYCCKUEC 3aKOHbI U TMPUHIUIIBI
JJIA peIICHUA 3a/1a4.

BnaﬂeeT METOAAMH1 U MMPUEMAMM PECHICHUA MaTEMATHYCCKUX
3aj1ad4.

HUIIK-1.2 VYmeer mepenaBarh  pe3yiabTaThl | 3HAET  OCHOBHBIE  MOHATHS,  YTBEPXKICHUS,  3a7adu




KOZ( 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTUKCHUA
KOMIICTCHIIMHN

P€3yJ'II)TaTbI 06yquI/I${ 0o AUCHUILINHC

(yHaaMeHTaIBHOI MaTeMaTuKU

YMeer mnepenaBarb pe3yiabTaTbl B BUAEC KOHKPETHBIX
IIPEIMETHBIX PEKOMEHNAUUNd B TEPMHMHAX IPEIMETHOM
obnactu

Biageer npeaMETHOM TEPMHUHOJIOIMEH H
(hOpMYITHPOBKH Pe3yIbTATOB MCCIIEIOBAHMSL.

IMPOBEACHHBIX TCOPETUICCKUX ¢ NPHUKIATHBIX
HCCIICIOBAaHUNA B BUAE€ KOHKPETHBIX IPEAMETHBIX
peKOMeH}IaHI/Iﬁ B TCpMHHAX Hpe,[[MeTHOﬁ obnactu

npueMamMu

PesynpraTthl 00yueHHs] TO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYLIECTBICHHS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATEJIBHOM paboThl O0OydyaromMXcsi B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WHaukaToppl  TOCTHIKEHUS  KOMIETCHIMH  CUMTAOTCS
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0yUCHHS.

c(OpMUPOBaHHBIMU  TIPH

2. CTpyKTYpa M cofiep:KaHHe JMCIHHIIIMHbI

2.1 Pacnpenesnenue TPy10EMKOCTH JMCHHUIIJIMHBI 10 BUIaM padoT

O6m1ast Tpy10EMKOCTh AUCIUIUIMHBI COCTABIIAECT § 3aueTHBIX eAUHUIII (288 yacoB), ux
pacnpeziesieHue Mo Buaam paboT NpeCTaBICHO B TaOIHIIe

Buner padot Bcero ®dopma o0ydeHHs
4acoB OYHast
1 2
ceMecTp ceMecTp
(dacer) (Jacer)

KoHTakTHasi paboTa, B TOM YHcJe: 140,6 72,3 68,3
AyauTopHbIe 3aHATHA (BCEro):
3aHATHSA JIEKIIMOHHOTO THIIA 66 34 32
nabopaTOpHBIE 3aHATH 66 34 32
HWNnas koHTaKTHas padora:
KonTpons camocTosTenbHOM paboThI 8 4 4
(KCP)
ITpomexyrounas arrecrauus (MKP) 0,6 0,3 0,3
CamocrosiTeJIbHAsI paboTa, B TOM 67 97 40
qucie:
KypcoBas pabota - - -
[TpopaboTka yueOHOTO (TEOPETUIECKOTO) 39 15 o4
Mmarepuasa
Brmosnenue ):[OMaI_HHI/I)i 3aaHuN 5 40 20 20
(oAroTOBKA COOOIICHNH, MPE3eHTALHIT)
[ToaroToBka K TeKylieMy KOHTPOJIIO 18 8 10
KoHntpoasb: 80,4 447 35,7
[ToaroroBka k 3K3amMeHy 44,7 35,7
Oouas yac. 288 144 144
TPYA0EMKOCTh B TOM YHCJIe

KOHTAKTHAas 140,6 72,3 68,3

padora

3a4. el 8 4 4

2.2 CopeprxaHue IUCHHUILINHBI
Pacnipenenenue Bu0oB yueOHOM pabOTHI U UX TPYAOEMKOCTH T10 pa3zesiaM TUCIUTITAHEI.
Paznensl qucuumnuHel, u3ydaemeie B 1 cemectpe (ouHas popma oOydeHus )

KoimuecTBo yacoB

No HanmenoBanwue pa3zienoB (Tem) Beero AynutopHas B}(I)e?;im
pabora P
pabora




J 113 JIP CPC

1. IIpocreiimue 3anaun Al', KOOpAMHATHBIE CUCTEMBI 18 6 6 6
2. BekTopbl, BEKTOpPHOE IPOCTPAHCTBO 27 8 10 9
3. [IpsmMast TMHYS Ha TNIOCKOCTH U B mpocTpaHcTie. [11ockocTs. 38 12 18 8
4. Konnueckue ceduenus. Kanonudeckue ypaBHEHUS. 12 8 - 4

HUTOI'O no pazodenam oucyuniumul 34 34 27

KonTtpons camocrosrensroit padbotsr (KCP) 4

IIpomexxyrounas arrectranus (MKP) 0,3

[oAroToBKa K TEKyIIEMy KOHTPOJIIO 8

OO611ast TPyZOEMKOCTh 110 TUCIIAILIHHE 144

Pazgenbl quctuminHbl, n3ydaemsbie B 2 ceMectpe (ouHas hopma oOydeHHs)
KomuectBo yacos
Breaynut
Ne HaumenoBanue pasnenos (Tem) AyRuTOpHas OpHas
Bcero pabora
pabota
J 113 JIP CPC

5. Konnueckue ceuenns. Kimaccudukanus KpuBbIX BTOPOTO Hopsinka| 26 6 8 12
6. Krnaccudukarus moBepXHOCTEH BTOPOTO MOPSIKa 24 6 8 10
7. HWccnenoBanne KPUBBIX U IOBEPXHOCTEH BTOPOTO MOPSIIKA 44 14 16 14
8. OproroHanbHbEIe U ahPrHHBIE IpeoOpa3oBaHUs 10 6 - 4

HUTOI'O no pasoenam oucyuniurvl 32 32 40

KonTtpons camocrostensHoi pabotsl (KCP) 4

IIpomexxyrounas arrecranus (MKP) 0,3

[oAroToBKa K TEKyIIEMY KOHTPOJIIO 10

OO0mast TPYAOEMKOCTb 10 TUCIIATUIHHE 144

[Tpumeuanue: JI — nexuun, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nmabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHas paboTa CTy/IeHTa

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

e HaunmenoBanue pazgena Conepxanyie pasziena (TeMs) ®dopma TeKyIero
(Tembl) KOHTPOJIS

1. |IIpocreiimue 3amaun AL, |[IpocTeiiniie 3agaun AHaANTUTHYECKOH T€OMETPHH Ha K

KOOpAWHATHBIE CUCTEMBI |MIOCKOCTH. CHCTEMBI KOOPIMHAT: AEKapTOBA MPSIMOYTOJIbHAS, /P
KOCOYTOJIbHas1, MOJIsIpHasi, chepuiecKast, IMINHAPHIEeCKas.
ITonarue 06 ypaBHEHUH KPHUBOIl; ypaBHEHHS KPUBOH B
napaMeTpHuecKor gopme.

2. |BekTopsl, BEKTOpHOE [Tonsarue Bextopa. Ciio’keHHE BEKTOPOB. Y MHO)KEHHE BEKTOPa K

MIPOCTPAHCTBO Ha yucno. CBOMCTBa 3TUX onepauuid. BekropHoe /P
pocTpaHcTBo. JInHeitHoe npocTpaHcTBO. OCHOBHBIE MOHATHUS
u onpeneneHus. JInHeitHas 3aBUCUMOCTb BeKTOpOB. basuc.
CkansipHOe, BEKTOPHOE U CMELIAHHOE POU3BECHUE
BEKTOPOB, X CBOMCTBA, KOOpAMHATHasI (hopma.

3. |llpsmas nuHMs Ha OO1ee ypaBHEHHE NIPSIMOM, YpaBHEHHE B OTPE3KaxX Ha OCsX, K
IJIOCKOCTH U B NapamMeTpU4eCcKoe ypaBHEHUE NPSAMOM, YpaBHEHHE MIPSIMOM C TIP
MIPOCTPAHCTBE. YIJIOBBIM KO3(p(PHUIIMEHTOM, HOPMAIIbHOE YpaBHEHHUE MPSIMOIA.

ITnockocTh Paccrostnue ot Touku A0 npsiMoi. B3anmuoe pacnoioxeHue
MIPSIMBIX HA IUIOCKOCTH. [TydoK MpsIMBIX Ha IJIIOCKOCTH.
OCHOBHBIE 33/1a4H Ha MPSIMYIO B INIOCKOCTH
Knaccugukanus mosepxHoctei. [lapamerpuueckoe
IIpe/ICTaBIeHNE JIMHUH U IToBepXHOCTH. OOI1ee ypaBHEHHE
IUIOCKOCTH, YpaBHEHHE B OTPE3KaX Ha OCSIX, HOPMAJIbHOE
ypaBHEHHE INIOCKOCTH. PaccTosiHME OT TOUKH A0 MIIOCKOCTH.




B3aumnoe pacnonoxenue miaockocreit. [Ipsimas B
npoctpaHcTBe. Pa3nuuHbie BUAbI ypaBHEHUS PSIMONL.
B3aumHoe pacnosioxeHue IByX MpsIMbIX, MPSMOM U
mockocTu. OCHOBHBIE 3a/1a4H Ha MPSIMYIO U TJIOCKOCTh B
MIPOCTPAHCTBE.

4. |KoHunueckue ceyeHusl. Ounnurc, runepbona, napadona. XapakTepusanus STHX JTHHUH K
Kanonngeckue BTOpOro nopsiaka. GoxanbHble CBOMCTBA KOHUYECKUX /P
YpaBHEHUS ceueHuid. KacaTenpHas K KOHUYECKOMY CeueHUI0. J[naMeTpsl

KOHMYECKUX CEUCHHI.

5.  |Konmueckune cedeHusl. [Ipeobpa3oBanne ypaBHECHHA KPHUBOH BTOPOTO ITOPSIKA. K
Krnaccndukarus kpuBsix |Kimaccudukanus KpEBBIX BTOPOTO MOPSIKA P
BTOPOTO MNOPsIIKA

6. |Kmaccuduxkanms Knaccugukarus KpuBeIX BTOporo nopsiaka.CrennanrsHas K
MTOBEPXHOCTEH BTOpOTo  |cucTeMa koopauHat. Kitaccudukanms mnoBepxXHOCTEH BTOpOTo P
nopsiaKa nopsiaka. IToBepXHOCTH BTOPOro MOPsAKA: DIITTHIICOUIBI,

rUIepO0IIonbl, TapadoIouIbl, WMIHHAPSL. [IpsiMonHeiiHbIe
oOpasyrorme

7. |HccnenoBanue KpUBBIX U (OpTOroHaNIbHBIE HHBAPHAHTHI KPUBBIX U MOBEPXHOCTEH K
IIOBEPXHOCTEH BTOPOTO  [BTOPOro nopsaka. MccinenoBanue KpuBbIX, IOBEPXHOCTEM /P
nopsakKa BTOPOI'O MOpAAKa C HOMOUIBIO OPTOTOHAJIbHBIX MHBAPUAHTOB U

MIOJTyHHBapUaHTOB. [lepecedeHre MOBEpXHOCTEH BTOPOTrO
nopsiaka ¢ npsimoi. KacarenbHast I0CKOCTb K HOBEPXHOCTH
(xacarenpHas K KpuBoii). LleHTp MOBEpXHOCTH, KPUBOM.
JmameTpanbHble TUIOCKOCTH (JUaMETPhI KPHBOIT), MIIOCKOCTH
CHMMETPHH TTOBEPXHOCTEI BTOPOTo Mopsifika (0CH CHMMETPUH
KpHUBOH).

8. |OptoronansHble U OpToroHansHbIe TPe0OPa30BaHKS Ha INIOCKOCTH U B K
adduHHBIC MPOCTPaHCTBE, UX CBOMCTBA. Kitacchl opToroHanbHO- P
peobpa3oBaHus SKBUBAJICHTHBIX (PUI'Yp Ha IJIOCKOCTH U B IIPOCTPAHCTBE.

Knaccudukanms aBMKEHHI IIIOCKOCTH U IPOCTPAHCTBA.
Addunnble npeodpazoBaHus, cBoiicTBa. OCHOBHON
nHBapHuaHT agpuHHOTO NpeodpazoBanus. AdduHHasL
KjaccuduKanys JMHUN 2-T0 NOpsiaKa.

JlabopaTopHbie padoThl)

2.3.2 3aHATHSA CEMHHAPCKOI0 THIA (MIPaKTHYeCKHe / CeMHHAPCKHE 3aHATHS/

HaumenoBanue paszzgena

dopMa TEKyIIETO

Ne (Tembl) Coneprxanne pasnena (TeMBbI) KOHTPONA
[pocreiimue 3anaun Al, ([Ipocreiimue 3agaun AHaIUTHYECKON r€OMETPUN Ha KIP
KOOpAHMHATHBIE CUCTEMBI |MIIOCKOCTH. CHUCTEMBI KOOPAUHAT: AEKAPTOBA MPSMOYTOJIbHAS, /P

KOCOYTOJIbHas, TTOJIsIpHast, chpeprdeckast, HUIMHAPHIECKas.
[onsatne 06 ypaBHCHUH KPUBOH; YpaBHEHUS KPUBOW B
napaMeTpHuecKor popme.
2. |BekTopbl, BEKTOpHOE [Tonsarue Bexropa. Ciio’keHHE BEKTOPOB. Y MHOJKEHHE BEKTOPA KIP
IIPOCTPAHCTBO Ha ymcio. CBoiicTBa 3THX onepamnuil. BekropHoe /P
npocTpaHcTBO. JIuHeitHoe mpocTpancTBO. OCHOBHBIE MTOHSITHS
u onpezaeneHus. JIuneiHas 3aBUCUMOCTb BEKTOPOB. basuc.
CkamsipHO€, BEeKTOPHOE 1 CMEIIaHHOE POU3BEICHUE
BEKTOPOB, X CBOWCTBA, KOOPAWHATHAs dopma.
3. |lpsimast uHMs Ha Obuiee ypaBHEHHE IPSIMOH, YpaBHEHHE B OTpE3Kax Ha OCHX, KIP
IUIOCKOCTH U B napaMeTpUuecKoe ypaBHEHHE IPSIMON, ypaBHEHHUE MPAMOH ¢ /P

MIPOCTPAHCTBE.
IInockocth

YIJIOBBIM K03((UINEHTOM, HOPMAIGHOE YpaBHEHHUE MIPSMOH.
PaccTosiHue oT TOUKH 10 npssiMoil. B3aumHoe pacnonoxxeHue
MPSIMBIX Ha INIOCKOCTU. ITy4oK MpsIMBIX Ha MIOCKOCTH.
OcCHOBHBIE 33/1a41 Ha NPSIMYIO B INIOCKOCTH

Knaccudukarus nosepxaocreit. [Tapamerpudeckoe
MIpeCTaBICHNE JINHIH U ToBepxHOCTH. O0I1ee ypaBHEHHE
IUIOCKOCTH, yPaBHEHHE B OTPE3KaxX Ha OCSIX, HOPMaJIbHOE
ypaBHEHHE IJIOCKOCTH. PaccTosiHME OT TOUKHM /10 IUIOCKOCTH.
B3aumnoe pacnonoxenue niaockocrel. Ipsmas B




MPOCTPaHCTBE. Pa3inyHble BUIBI YPABHEHUS MIPSMOIA.
B3auMHOE pacrosIoKeHHEe ABYX HPSIMBIX, MPAMOiL U
wiockocTd. OCHOBHBIC 33]a49K Ha MIPSAMYIO U IUIOCKOCTD B
HPOCTPAHCTBE.

Konnueckue cedenus. Ounnurc, runepbona, napadona. XapakTepusanus STHX JTHHUH KIP
Kanonngeckue BTOpOro nopsaka. GoxanbHble CBOMCTBA KOHUYECKUX /P
ypaBHEHHUS ceueHuil. KacarenbHas k KOHHYeCKOMY ceueHHIO. J[nameTpsl

KOHMYECKUX CEUCHH.
Konnueckue ceuenus. [Ipeobpa3oBanue ypaBHCHHA KPHUBO BTOPOTO ITOPSIKA. KIP
Knaccndukarnus kpuBsix |Kimaccuduxanus KpuBBIX BTOPOTO TOPSIIKa 7/P
BTOPOTO MNOPsIIKA
Krnaccudukarms Knaccugukarus KpuBeIX BTOporo rnopsiaka.CrennaisHas KIP
MTOBEPXHOCTEH BTOpOTo  |crcTeMa KoopauHat. Kimaccudukanus noBepXHOCTEH BTOPOTO P
nopsiaKa nopsiaka. IToBepXHOCTH BTOPOro MOPsAKA: DIIITHIICOUIBI,

TUIepOO0IIONABI, TapadoION Ibl, TUIHHAPSL. [IpsiMonHeiHbIE

oOpasyrorme
HccnenoBanue kpuBbIx U |{OpTOroHaIbHbIE HHBAPUAHTHI KPUBBIX U MTOBEPXHOCTEH KIP
IIOBEPXHOCTEN BTOPOTO  [BTOPOro nopsaka. MccinenoBanue KpuBbIX, IOBEPXHOCTEM /P
nopsiaka BTOPOTO MOPSI/IKA C IIOMOIIBIO OPTOTOHANBHBIX MHBAPUAHTOB U

MIOJTyHHBapUaHTOB. [lepecedeHne NOBEpPXHOCTEH BTOPOrO

nopsiaka ¢ npsiMoit. KacarenbHas miIockocTh K HOBEPXHOCTU

(xacarenpHas K KpuBoif). LleHTp MOBEpXHOCTH, KPUBOM.

JmameTpanbHble TUIOCKOCTH (JUaMETPhI KPHBOIT), IIIOCKOCTH

CHMMETPHH TTOBEPXHOCTEI BTOPOTo Mopsifika (OCH CHMMETPUH

KpHUBOH).
OproroHansHeIe U OpToroHansHbIe TPe0OPa30BaHKS Ha INIOCKOCTH U B KIP
adduHHBIC MIPOCTPaHCTBE, UX CBOMCTBA. Kitacchl opTOroHanbHO- P
peoOpa3oBaHus SKBUBAJICHTHBIX (PUTYp Ha IJIOCKOCTH U B IPOCTPAHCTBE.

Knaccudukanms aBMKEHHI IIIOCKOCTH U IPOCTPAHCTBA.
Addunnble npeodpazoBanus, cBoiicTBa. OCHOBHOU
nHBapHuaHT agGpuHHOTO Npeodpazoanus. AdduHHasL
KjaccuduKanys JMHUN 2-T0 NOpsaKa.

3amura nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoii

IIpu  wm3yyenuu

JUCHUITIIMHBI MOT'YT MMPUMCHSTCA

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MP0OeKTOB)

Kypcosbie paboTbl

HE MPESyCMOTPEHBI.

pabotsl (KP), pacuetHo-rpaduyeckoro 3amanusi (PI'3), manmcanme pedepara (P), scce (3),
kookBuyM (K), rectuposanue (T), konTponsHast padota (K/P), Tunosoii pacuér (T/P) u T.x1.

NIEKTPOHHOE
JUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOJI0ruH B cooTBeTcTBUU ¢ T'OC BO.

oOyueHue,

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHUus JJI CAMOCTOSTEIbHOH pPadoThl

00YyYAIOIIMXCS 10 TUCHUILTHHE (MOLYJTIO)

Bun IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecTeyeHus!
Ne CAMOCTOSITEJIbHOM | TMCHUIIMHBI 110 BHINOJHEHUIO CAMOCTOSITEIbHOH PadoThl
padoThI
1 2 3

IloaroroBka x
1. TEKYIIEMY
KOHTPOJIIO

JICKOMOHHOI'O MW CECMHUHAPCKOr'o  THIIA.

2023 r.
2. Meroaunueckue

YKa3aHHusd 110

1. Meroauueckue yKa3zaHUS UIST TOJTOTOBKH K 3aHSATHIM
YTBepKICHBI
3acemannu CoBera GaxKyIbTeTa MAaTEMaTHKH M KOMITBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». Ilporokon Ne 8 or 27 ampens

Ha

BBITIOJTHCHHIO




CaMOCTOSITEIbHOW pabOoThl 00yJaronmuxcs. YTBEPKICHBI Ha
3acenanuu CoBera (aKynbTeTa MaTEMaTHKU U KOMIIBIOTEPHBIX
Hayk ®I'bOY BO «Ky6I'Y». Ilporokon Ne 8 ot 27 ampens
2023 r.

3. Metonuyeckue yKa3aHus 1o UCIOJIb30BaHUIO
MHTEPAKTHUBHBIX ~ METOJOB OOydeHHs. YTBEpXKAEHBI Ha
3aceganuu Copera (pakynpTeTa MATEMaTUKU U KOMITBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». Ilporokon Ne 8 or 27 ampens
2023 1.

4. Meronnyeckne yKa3aHHs IO MOATOTOBKE 3cce, pedeparos,
KypcoBbIX paboT. VYTBepxkaeHsl Ha 3acenanuun CoBera
(baxkynpTeTa MaTeMaTUK M KomnbioTepHbix Hayk PI'BOY BO
«KyoI'Y». IIpotokosn Ne 8 ot 27 anpens 2023 r.

1.Metoauueckue yka3aHMsl 110 BBINOJIHEHHIO J1TAOOPATOPHBIX
pabotr. VYTBepxkaeHsl Ha 3acemanuu CoBera (¢akynbTeTa

Beinonnenue
MaTeMaTuku U KomnbloTepHbIX Hayk ®I'BOY BO «KyOoI'Y».
1a00paTOPHBIX
ITpotokon Ne 8 ot 27 anpens 2023 r.
2. paboT u pacueTHo-
P 2.Meroauyeckne yKa3aHUS 10 BBIIOJHEHHIO PacyeTHO-
p N rpapuuecKkux 3aJaHui. YTBepxkaeHbl Ha 3acepanun Cosera
3aJlaHui
¢dakynbpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk @PT'BOY BO
«KyOI'Y». IIporokon Ne 8 ot 27 anpens 2023 r.
[ToaroroBka u MeToauveckne yKazaHHs 110 IOATOTOBKE W O(opMIIeHHIO
4 odopmiieHue oTyeTa MO TpPaKTHKE. YTBepkAeHbl Ha 3acenaHuu CoBera
' OTYETOB 110 ¢dakynpTeTa MaTeMaTHUKU U KOMIIbIOTepHBIX Hayk ®I'BOY BO
MIPaKTHUKE «KyOI'Y». IIporokon Ne 8 ot 27 anpens 2023 r.
Meroauueckie yKa3aHMs 110  BBINOJIHEHHUIO W 3alIUTE
Brinosinenue u N .
., |BBITyCKHON  KBanuuUKalMOHHOW  paboThl  (OakanaBpHar,
3alUTa BBITYCKHON
5. . [MarucTparypa, cHenuaiuTeT). YTBEPXKIECHBI Ha 3aceIaHuu
KBaJIN(DUKAIIIOHHOM
paboTh! CoBera (pakynpTeTa MaTeMAaTUKU M KOMIIBIOTEPHBIX HayK

®I'bOY BO «Ky6I'V». IIporokon Ne 8 ot 27 anpenst 2023 r.

VY4eOHO-MeTOIUYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSAMU 310poBbs (OB3) npenocraistoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS M BOCHIPUSATHS HH()OPMAITIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHo (opme Ha s3bike bpaits.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBINA TIepeyeHb MOXeET OBbITh KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.




3. OOpa3oBaTe/bHbIe TEXHOJIOTMH, NPHMEHsieMble NPH OCBOCHUM IMCIHIIIHHBI
(Momy.Jis)

B xopme wum3yyeHus JUCLMIUIMHBI IIPEAYCMOTPEHO HCIOJIB30BAHUE  CIIECIYIOLIUX
00pa30BaTeNbHBIX TEXHOJOIUH: JIEKIMH, J1a0OpaTOpHble 3aHATUSA, NpoOJIeMHOEe OOyueHue,
MOJTrOTOBKA MHCHMEHHBIX AHAINTHYECKUX PaldOT (TUIOBOW pacuéT), camocTosiTenbHas pabora
CTYJEHTOB.

KoMneTeHTHOCTHBIN IOAXOA B paMKax IpEenoJaBaHus IUCLUILIIMHBI pPEaau3yercs B
UCIOJIb30BAHUM MHTEPAKTUBHBIX TEXHOJIOTMH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3TOBOI'0 IITypMa, pa300pa KOHKPETHBIX CUTYAIIHiA,) B COUCTAHUHU C BHEAYTUTOPHOI paboToii.

NHbopMallMOHHbIE  TEXHOJOTMM, MPUMEHSAEMble IPH  HU3YYEHUM JAUCLHUILIMHBL:
UCTOJb30BaHUE  HMHOOPMAIIMOHHBIX ~ PECypcoB,  JOCTYNMHBIX B HH(OPMAIMOHHO-
TEJIEeKOMMYHUKAlMOHHOU ceTh MIHTepHeT.

AnantuBHbIe 00pa30BaTEIbHBIC TEXHOIOTHH, TPUMEHSIEMbIC IPH U3yYSHUN U CIIUILUTHHEI
— Uil JIMIl C OrPaHMYEHHBIMH BO3MOJYKHOCTSMH 3I0POBbSl IPEIyCMOTPEHA OpTraHU3aLMs
KOHCYJIBTALIMM C UCIOJIb30BAHUEM JIEKTPOHHOM ITOYTHI.

4. OueHouyHble CpeAcTBAa VIS TeKYUIer0 KOHTPOJIS  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTALMHU

OneHouHble cpelcTBa MNpeJHa3HAueHbl JUIl KOHTPOJISL M OLIEHKUM 00pa30BaTEeNIbHBIX
JOCTHXKEHUN 00ydarolumxcs, OCBOMBIIMX IPOrpaMMy y4eOHOW IUCLUIUIMHBI «AHarumuuecka
2eoMempus».

OneHouHbIE CPECTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUalbl [l IPOBEACHUS TeKyIero
KOHTPOJISI B (hopMe TeCTOBBIX 3aJaHUM, JOKJIaja-NPE3eHTAlUU M0 MPOOJIEMHBIM BOIIPOCAM,
Pa3HOYPOBHEBBIX 3aJaHHIA W TPOMEKYTOYHOU aTTecTallid B OopMe  BOMIPOCOB U 3aTaHUKA K
JK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEICTB JJIsl TeKYLIeil U MPOMEKYTOYHOM aTTecTaAluu

No Kon 1 HanmeHnoBanue PesybTaThl 05y deHMS HanMeHoBaHME OIEHOYHOTO CpeJICTBA
/I MHARKATOpA (B cooTBeTcTBHM C 1. 1.4) Texymuid KOHTPOJIb Tpouexyrouras
(B cooTBeTcTBUH C 11. 1.4) aTTeCTalus
NOIIK-1.1. 3Haet | 3HaeT ocHOBHbIE TOHATHUA, | KoHTponbHas paboTa. Bomnpoc Ha
aKTyaJbHbIE U 3HAYMMBIC | YTBEPXKACHUS, 3amaun | IIpoBepka TMIIOBOTO pacyeTa | dK3aMeHe
poOIEMBI (hyHIaMeHTaIbHOU 1-30 (1 cemectp),
(hyHIaMEeHTaNbHOU MaTEeMaTHKH. 1-19 92 cemectp)
MaTEeMaTHKH Ymeer HPUMEHSTh
MaTeMaTH4ecKHe 3aKOHBI 1
! MPUHOMIBL  JUI  PeIIeHUs
3ajad.
Bnageer wmeromamm m
TIpueMaMu perneHns
MaTeMaTHYeCKUX 3ajad.
NOIIK-1.2. 3naer Metoxsl pemenus | KonrpossHas pabora. Bomnpoc Ha
OcymecTBiseT BEIOOp | 3amau  (yHaamentansHOH | [IpoBepka THIIOBOTO pacueTra. | SK3aMeHe
METOZOB pEIIeHUS 33a/Ja4d | MaTeMaTHKH . 1-30 (1 cemectp),
(hyHIaMEeHTaNbHON YMeeT NpUMEHATh METOAbI 1-19 92 cemectp)
2 | MaTeMaTuKu U TEXHOJOTHUH  PEIICHUS
MaTeMaTHYeCKUX 3ajad.
Bmageer wmeromamm wm
TIpueMamMu peneHuns
MaTeMaTHYeCKHX 3a1a4
HIIK-1.1. 3Haer | 3HaeT ocHOBHBIE TOHATHSA, | KOoHTponbHas paboTa. Bomnpoc Ha
3 | ocnosHbIe MOHATHS, WU | YTBEPKACHUS, 3amaun | IIpoBepka THIIOBOTO pacdera | SK3aMeHe




" MeToIb! | (yHIaMEHTaIbHOU 1-30 (1 cemectp),

(yHITaMEHTATBHBIX MaTeMaTHKH. 1-19 92 cemecTp)
MaTEeMaTHYECKUX Ymeer MIPUMCHSTh
JUCHUTUIAH JUTS PEIICHUS | MaTeMaTHYCCKHE 3aKOHBI U
0a30BBIX 3a/1a4 MPUHIUIEL IS PEICHUS
3amad.
Bnageer Meromamu @ u
pUeMaMu pelIeHus
MaTeMaTHYeCKUX 3azad.
HIIK-1.2 Ymeer | 3HaeT ocHOBHBIE MOHATHA, | KoHTpOnbHas paboTa. Bompoc Ha
NEPENaBaTh  PE3YJBTATHI | YTBEPHKIACHHUS, 3amaun | [IpoBepka THIIOBOTO pacyeTra. | SK3aMeHe
MPOBEACHHBIX ($byHIaMeHTaIEHOU 1-30 (1 cemectp),
TEOPETHICCKUX H | MareMaTHKH. 1-19 92 cemectp)
NPHKTafHBIX Vmeer HepefaBaTh
MCCTENOBAHUH B BUIC | \ouunrary, B BHE
KOHKPETHBIX MPEAMETHBIX
peKoMeH A 5 | KOHKPETHBIX unpez[Mf:THHx
4 . | peKOMEHJaluu B
TEpMHHAX  MPEIMETHOHU .
06TIaCTH TEPMUHAX MIPEAMETHON
obmacTH.
Bnageer MpeIMETHOM
TEPMUHOJIOTUEN 51
npueMaM# (OPMYITHPOBKH
pe3yIbTaToB
HCCIIEIOBAHMSI.

TunoBble KOHTPOJIbHBbIE 32IaHUS] UJIH HHbIE MATEPHAJIbl, He00X0AMMBIE /1JIsl OLEHKH
3HAHM, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapAKTEPU3YOIIHUX ITANbI
(opMupoBaHus KOMIETEeHINI B poLiecce 0CBOeHHs 00pa30BaTeILHOI NPOrpaMMbl

Ilpumepnpolii nepeuens 60npocos u 3a0anuii

KonTposabnas padora Ne 1.

1.lanbr Tpu BepiuHbl mapamienorpamma A(3,-5), B (5,-3), C(-1,3). OnpenenuTs 4eTBEPTYIO
BepuIMHY /I, mpoTUBOIIONOKHYIO B.

2.Bekropsl a,b,c nmonapHo 00pa3yroT APYT € IPYroM YIJIbl, KaXJIbli U3 KOTOPBIX paBeH 60°.
3Has, 4TO ‘&_1‘ =4, ‘5‘ = 2,‘6‘ =6, onmpenenuTh MOAYJb BEKTOpa _p —a+b+c.

3. lansr BexkTopel a = (3,—1,—2),b = (1,2,—1) . HaiiTi koopaHHATHI BEKTOPHOTO TPOU3BEICHUS
(2a+b)xb.
4. YCTaHOBHUTb, KOMITJIAHAPHBI JTU BEKTOPHI

a=(L-13)b=(-221),c=(3-25).
5.J1an Tpeyronbpauk A(1,2), B(3,7), C(5,-13). BeruuciuTh UTHHY NEpIECHAUKYIISIpa, OMYIIEHHOTO
U3 BEpLIMHBI A Ha MeJHaHy, IpoBeaeHHYI0 n3 BepnHbl C. COCTaBUTh ypaBHEHUS CTOPOH
TPEYroJIbHUKA, HAUTH KOOPJAWHATH TOUYKH ITEPECEUCHUS BBICOT TPEYTOJIbHHUKA, HANTH
BHYTPEHHUH YToJl A TpeyroibHHUKA.
6.Ha ocu opauHAT IPSIMOYTOJIEHOM CUCTEMBI KOOPAWHAT HAUTH TOYKY, OJJMHAKOBO YIAJICHHYIO
OT Hayaja KOOpJAWHAT U OT npsmMoii 3x-4y+12=0.

KonTposbnas padora Ne 2.

1.Yepes Touky (3,4) IpoBecTH KacaTelbHbIe K KpUBOH 2X° —4Xy +y? —2Xx+6y—-3=0.




2 2
2.Yepe3 Touky (1,-3) mpoBecTu XOpay AJUIHATICA T +-=— =1, conpspKEHHYIO THAMETPY

2X+5y=0.
3.HaiiTi och CHMMETPHH 1 BepIIHHY mapaboisl 9x> —12xy + 4y —8x =0.

4. OTHECTH K TIABHBIM OCSAM KPUBYIO 5X° +12Xy — 22X —12y —19 = 0 .(Yka3aTh TJIaBHbIC

HaIpaBJICHUs).
5.Ilonp3ysch HHBapUaHTaMU, IPUBECTU K IPOCTEHIIEMY BUY YpaBHEHUE KPUBOM

5x* +8xy +5y* —18x 18y +9=0.

3ayeTHO-IK3aMEHALMOHHbIE MaTepHaJibl A8 NPOMEXYTOYHOIl  aTTecTanuu
(3x3amen)
IIpuMepHbIe BONpochl K 3k3aMeny no AHAJIMTUYECKON TEOMETPUM
1 cemectp

1. Ilpocreiimue 3amaun AHAIUTUYECKOM T'€OMETpUM Ha IUIOCKOCTU ([E€JIEHHE OTpe3Ka B

JTAHHOM OTHOIIEHUH, PACCTOSHUE MEXAY IBYMsI TOUKAMH).

IlonsiTHE BEKTOpA, ONEpalluy HAJl BEKTOPAMHU U UX CBOMCTBA.

OnpeneneHye BEKTOPHOTO (JIMHEHHOT0) IPOCTPAHCTBA, IPUMEPBI.

[TonsiTne MMHEIHOM 3aBUCUMOCTH (HE3aBUCUMOCTH ) BEKTOPOB, cBorcTBa JI3, JIH3.

I'eomerpuueckuii cmbicn JI3 (KOIMHEAPHOCTH).

['eomerpuueckuii cmbicia JI3 (KOMIUTaHAPHOCTS).

[Tonstne OGasuca, KoopAWHATHI BekTopa. lloHsATHE apudMeTHUecKoro N-MEpHOTO

IPOCTPAHCTBA.

KocoyronpHas u moisipHasi CMCTeMa KOOPJIMHAT Ha IJIOCKOCTH, TIPUMEPBHI.

CBsi3b MEXy MOJIIPHBIMU M JI€KapTOBBIMM KOOpPAMHAaTaMHM Ha IUIOCKOCTH, HPUMEPHI

(ypaBHEHMSI IPAMOU U OKPYKHOCTH).

10. Cepuueckas v HUIMHAPHYECKAs CUCTEMA KOOPAUHAT B IPOCTPAHCTBE.

11. CxansipHoe npousBeieHUE BEKTOPOB, IPOCTEHIINE CBOMCTBA.

12. CkanspHoe Mpou3BeCHNE BEKTOPOB (JIMCTPUOYTUBHOCTD), KOOpJIMHATHAs (opma.

13. BekTopHoe npousBeieHne, cBoiictBa. KoopauaarHas opma.

14. CmemanHoe npousBeaeHue, cBoiicta. KoopannarHas gopma.

15. Paznuunble ¢GopMbl ypaBHEHUS MNOpPAMON Ha IUIOCKOCTH (OOIIMN BHUJA ypaBHEHHS,
ypaBHEHHE MPSIMOIi, TPOXOASIIEH Yepe3 ABe TOUKH).

16. Paznuunbie  QopMbl  ypaBHEHHs TpSAMOM Ha TUIOCKOCTH ((opma, pasperieHHas
OTHOCHTEJIBHO Y; Yepe3 TOUKY € 33JaHHBIM YTJIOBBIM KO3(PPHUIIHEHTOM).

17. Yron mexay ABYMS TPSMBIMH, YCIOBUS TApAIIICTBHOCTH M TEPICHAUKYISIPHOCTH.
VYpaBHeHHE B OTpe3Kax Ha OCsX.

18. YpaBuenwue npsMoii B HopMasibHOU opme. [Tydok mpsmbIx.

19. Obuiee ypaBHEHHE TUIOCKOCTH; B OTPE3KaxX Ha OCAX.

20. YpaBHEeHUE IIOCKOCTH B HOpMaTbHOU (hopMme.

21. OCOOEHHOCTH  pACHOJOXKEHUsI IUIOCKOCTM B  CHUCTEME KOOpJAMHAT, B3aMMHOE
pacIoI0KeHUe MITOCKOCTEMH.

22. PaznuuHble BHUIBI  ypaBHEHHMs MpsAMOW B MpocTpaHCTBe (oOuiee ypaBHEHHE,
KaHOHHYEecKas hopma).

23. PaznuuHble BUABI ypaBHEHHs NMPSIMOM B MPOCTpAaHCTBE (apameTrpuueckas Gopma, uepes
JIBE€ TOYKH).

24. OcoOEHHOCTH PACIONIOKEHUS MPSIMOM B cUCTeMe KOOpJUHAT. B3aumHoe pacroniokeHue
NPSIMOH Y TUTOCKOCTH, ABYX MPSIMBIX.

25. UccnenoBanue popMbl KOHUUYECKUX CEUEHUH (AIIIHIIC).

26. MccnenoBanue GopMbl KOHMYECKUX CeUCHHM (THITepOoIIa).

27. UccnenoBanue hopMbl KOHMUECKUX ceueHHi (mapaboiia).

28. KacaTtenmpHast K KpUBOM BTOPOTO MOPSI/IKA.

Noabkown

© ®



29. JImameTp KpUBOM BTOPOTO MOPSIIKA.
30. ®okanbHBIE CBOMCTBA KOHUYECKUX CEUECHUH.

2 cemecTp
. Knaccudukanus noBepxHocTel 2-ro mopska.
OJUIAIICOUT.
['unep6oaoupl.
[TapaGomounapl.

Konyc, nmummHIpsl.

[IpssMonrHEITHBIE 00pa3yIOIINE MOBEPXHOCTEH 2-T'0 MOPSAKA.
OpTtoroHanbHble THBAPUAHThl YPaBHEHUSI KPUBOH 2-TO MOPSAKA.
OpTtoroHanbHble THBAPUAHTHI YPaBHEHUS MOBEPXHOCTU 2-TO MOPSIIKA.
JunameTtpanbHas JI0CKOCTh (IIPOU3BOJIbHASA CUCTEMA KOOPIMHAT), IEHTP NOBEPXHOCTH.
0. InameTp ¥ LICHTP KPUBOM 2-TO TOPSIIKa.

11. Ocu cummeTpun KpuBO# 2-ro nopsigaka (eHTpajibHast KpUBas).

12. I'naBHBIC OCH KpUBOM 2-TO TIOpsIIKA.

13. Ocb cummeTpun KpuBOii 2-T0 TIOpsiiKa (HeeHTpaIbHas KpUBas).

14. [InocKOCTH CUMMETPUU IOBEPXHOCTH 2-TO TOPSAKA.

15. KacarenbHast kK KpUBO 2-r0 nopsijika.

16. KacarenpHas mII0CKOCTh MOBEPXHOCTU 2-TO MOPSIIKA.

17. OpToronanbHble IPe0OpPa30BaHUS IIIOCKOCTH.

18. Abdunnble mpeoOpa3zoBanus (onpeaeeHue, CBONCTBA).

19. IIpoekTHBHBIC TPEOOPA3OBAHUSI.

Boo~NooO~wWNE

IIpumepHbIe IK3aMeHANIMOHHBIE OUJIETHI

bumer 1.

1. Ilpocreiimue 331241 AHAIUTHYECKON reOMETPUH Ha MIIOCKOCTH (JI€JIeHHEe OTpe3Ka B JaHHOM
OTHOIIEHUH, PACCTOSIHUE MEXAY ABYMS TOUKAMH).

2. Pa3nnuHble BUABI ypaBHEHUS NIPSIMOM B IPOCTPAHCTBE.

3.3agaua.

3.1 Haiitu neHTp npaBMIIbHOTO HMIECTUYTOJILHUKA, 3HAsS JIB€ CMEKHBbIE ero BepiinuHbl A(2,0) u

B(5,3+/3).
3.2 Hanucath ypaBHEHHE TUIOCKOCTH, NapajuieabHoi ocu OX U MpoXosIiei uepe3 18e TOUKU
(4101-2) u (55157)

buner 2.

1. OproroHanbHble MHBaPUAHThI KPUBBIX BTOPOTO MOPSAKA.

2. YpaBHeHue npsiMoil B HopMainbHOU opme. ITydok npsmebIx.

3.3agaua.
3.1./lanb! Tpu BepiMHbI napamienorpamma A(4,2), B(5,7) u C(-3,4). Haiitu uetBepTyto
BepiunHy /I, npotuBonexantyto Bepuvsae B.
3.2.BBIUUCINTE Yro MeXTy TUIOCKOCTSIMU 6X+2Yy-47+17=0 u 9x+3y-62-4=0.

Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHHs

OneHka Kpurepun onieHMBaHus 110 YK3aMEHY
Bricokuii ypoBeHb OIIEHKY «OTJIMYHOY» 3aCIYXXHBAET CTYJICHT, OCBOWBIINNA 3HAHWSA, YMECHHUS, KOMICTEHIHH
«5» W TeopeTHUecKWi Marepual 0e3 TpoOeloB; BHIMOJHWBIIWKA BCe  3aJaHus,
(oTyMaHO) NPEeIyCMOTPEHHBIE y4eOHBIM IUIAHOM Ha BBICOKOM KadyeCTBEHHOM  YpPOBHE;
MIPAKTUYECKHE HABBIKM TNPO(ECCHOHATHHOTO TPHMEHEHHs] OCBOCHHBIX 3HAHHU




c(OpMHUPOBaHBI.

Cpe,HHI/Iﬁ YPOBCHb OLICHKY «XOpOoWIO» 3acClly’)KMBAaCT CTYACHT, IPAKTUYCCKU MOJHOCTHIO OCBOMBIIHI
«4» 3HaHUsA, YMCHUSA, KOMICTCHUHUU U TeOpeTH‘IeCKI/Iﬁ MaTtepual, yqe6HLIe 3aJaHusl HC
(XOpOHIO) OLCHCHBI MAaKCHMaJIbHBIM YHUCJIOM 6am1013, B OCHOBHOM C(l)OpMI/IpOBaJ'I MPaKTUYCCKUC

HaBBbIKH.
HOpOFOBLIﬁ YPOBCHb OLCHKY «YHOBJICTBOPHUTCIIBHO» 3aCly’KMBACT CTYACHT, YaCTUYHO C HpOGeHaMI/I
((3)>(YJIOBJ'I€TBOPI/IT€J'I OCBOUBIIHMI 3HaHUA, YMCHHUS, KOMIICTCHUHUU U TeOpeTI/IquKI/If/II Matepuajl, MHOTHC

BHO) y4eOHbIC 3aJJaHus JINOO HE BBIMOJIHII, TMO0 OHU OICHEHBI YHCIIOM OAJIOB OJHM3KUM K
MHUHHUMAaJIbHOMY, HEKOTOPBIE MPAKTUYECKHE HABBIKH HE CPOPMHUPOBAHBI.

MuHUMATbHBIN OLICHKY «HEY/IOBIICTBOPUTEIIBHO» 3aCIy)XKHUBAeT CTYICHT, HE OCBOUBIIMI 3HAHWUS,

YPOBEHb YMEHHUsI, KOMIIETCHIIMH U TEOPETUYECKHI MaTepual, ydeOHbIe 3aJaHusl He BBIMOIHHMI,

«2»(HEYZOBIETBOPUT | MPAKTHYECKHUE HABBIKU HE CHOPMHUPOBAHEI.

€JIBHO)

Kputepuu onieHuBaHus 110 3a4eTy:

«3aUTEHO»: CTYJEHT BJIaJICET TEOPETUUYECKUMU 3HAHUSAMU 110 pazzenaM 1-4, 3HaeT Gpopmbl
U METOJlbl PELICHHs] TUIOBBIX 3aJaHUN, BO3MOXKHO, JONYCKAaeT HE3HAuuTeNbHble OLIMOKH;
CTYJEHT YMEET NMPaBUIbHO O0OBACHATH MaTepuai pasenoB 1-4, HUIIOCTpUpys ero NpuMepamu.

«HE 3a4TEHO»: MaTepuaj HE YCBOEH WM YCBOEH YacTHUYHO, CTYJIEHT 3aTpyIHSETCS
NPUBECTH MPUMEPHI MO pasnenam 1-4, UMeeT [OOBOJBHO OrPaHUYCHHBIH O00BEM 3HAHUU
IPOrpaMMHOr0 MaTepHaia.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHIYyaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— IpH HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0pPOBBSI ITPEJOCTABIISIETCS JOMOTHUTEIILHOE BPEMs ISl [TOJITOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yJIbTATOB O0yUSHHSI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS HUCIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS pE3YJIbTATOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO HTAIIOB.

[Iporienypa orneHMBaHUsI pe3yIbTaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHo (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOHasi auTeparypa
5.1.1 OcHoBHas1 IMTEpaTYypAa:



1. Unweun, B.A. AHanuTudeckas reoMeTpus [DJIEeKTpOHHBIN pecypc] : ydueOnuk / B.A.
Wnbun, D.I'. Tlo3Hsak. — DaekTpoH. n1aH. — Mocksa : @usmatiaut, 2009. — 224 ¢. — Pexum
nocryna: https://e.lanbook.com/book/2179. — 3aru. ¢ skpana.

2. Ilybepoumtep, O.H. 3agaun u ynopaKHEHUS TIO0 aHAIUTUYECKOW TE€OMETPUU
[DnexkTpoHHbIi pecypc] : yued. mocooue — DnektpoH. aaH. — Cankr-IlerepOypr : Jlans, 2009.
— 336 c. — Pexum nocryna: https://e.lanbook.com/book/430 . — 3aru. ¢ 3kpaHa.

3. Aumnekcanapos, II.C. Kypc aHamuTHueckod TreOMETpUM U JUHEHHOH anreOpsl
[DnexTpoHHBIH pecypc] : yued. — Dnekrpon. gan. — Cankt-IlerepOypr : Jlanb, 2009. — 512 c.
— Pexxum noctymna: https://e.lanbook.com/book/493 . — 3ar. ¢ skpaHa.

4. AHanmuTHuYecKas TeoMeTpHs: oO0IIas TEeopHs KPHUBBIX M IOBEPXHOCTECH BTOPOTO
nopsiaka. TunoBoit pacuét:mpaktukyMm/B.A. JIrooun, .B. BacunbeBa; MuHHCTEpCTBO HAyKU U
BhICIIero oopaszoBanusi Poccuiickoit ®enepannu, Kybanckuii rocyiapcTBeHHbI YHHBEPCUTET. —
Kpacnonap:Kyb6anckuii roc.yH-1, 2021. — 45 c.

Jlj1 ocBOGHMS AUCUMILTAHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbSI MMCIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u «FOpatim»y.

5.1.2 lonoHuTeILHAS JIUTEPATYPA:

1.Anekcanapos, [1.C. Jlekuuu no aHaIMTUYECKON reoMeTpuu [DIEKTPOHHBIN pecypce] :
yuebnuk / [1.C. AnekcannpoB. — DnektpoH. gan. — Cankrt-IlerepOypr : Jlanb, 2008. — 912 c.
— Pexum noctyna: https://e.lanbook.com/book/561. — 3ari. ¢ skpaHa.

2. IloctukoB, M.M. Amnanutuyeckass reomerpusi [DIEKTpOHHBIN pecypc| : yueo.
nocodue — DnektpoH. naH. — Caunkrt-IlerepOypr : Jlanb, 2009. — 416 c. — Pexum gocryna:
https://e.lanbook.com/book/318. — 3ari. ¢ 3kpaHa.

5.2. llepuoauyeckasi JuTEpaTYpa

5.3. HHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

J1IeKTPOHHO-0ubMoTeuHbIe cuctemsl (IBC):

1. BBC «FOPAWT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. 5bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnuorexa (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HayYHBbIX )KypHaJIOB Ha Poccuiickoit
atdopme HaydHbIX KypHatoB HOUKOH http://archive.neicon.ru
7. HaumonanmpHass »neKTpoHHass OuOnwoTeka (AOCTym K DJIEKTPOHHOW OMONIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmuorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmmorexa um. b.H. Enpumna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

agkrwnE
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13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https:/link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. VuuBepcuretckas unpopmarmontas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanuonHbie CIPABOYHBIE CUCTEMBbI:
1. KoncynbranT [Imtoc - cipaBouHas mpaBoBasi cUcTeMa (JJOCTYII IO JIOKATBHOM CETH ¢
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchbl ¢B0GOIHOTO 10CTYMA:

1. AmMepuKaHCKas naTeHTHas 0asa JaHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJCKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMUHHCTEpPCTBO HayKH U BbICIIero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Mudopmanmonnas cucrema "EquHoe oKHO q0CTyIa K 00pa3oBaTeIbHbIM pecypcam”
http://window.edu.ru/;

7. Enunas koyexius nudpoBeIx 00pa3oBaTeabHbIX pecypcoB http://school-
collection.edu.ru/ .

8. dexepanbHBIN EHTP HHDOPMAIIHOHHO-00Pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

9. TIlIpoekt ['ocymapcTBEHHOr0 HHCTHTYTa pycckoro si3bika uMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIH moptain "Pycckuit si3p1k™ hitp://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u sHimkioneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yueba" http://www.ucheba.com/;

14. 3akonHompoekT "O6 oOpasoBanuu B Poccuiickoit denepannn". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIIMOHHBbIE PeCypPChI

KyoI'Vy:

1. Cpena MoayinbpHOTO AUHAMUYecKoro ooyuenus http://moodle.kubsu.ru

2. ba3a yueOHBIX IJIaHOB, yU€OHO-METOIMUECKUX KOMIUIEKCOB, MyOIMKaUi U
koHpepentmii http://mschool.kubsu.ru/

3. bubanorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHBIE OOpa3oBaTelIbHbIE pecypchl Kadeapbl WH(POPMALMOHHBIX CHUCTEM M
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro sxypHama "IIIKOJIBHBIE
T'OAbI" http://icdau.kubsu.ru/

6. MeToauueckne yka3zaHusi s OOyYAIOIIMXCS IO OCBOEHHMI0 THCHMILIMHBI
(Mmomyuis)

Pazgen Tema Copep:xanue Bonpocos TeMbl | Bug padotsl
Pasnmen 1-3 Bektoper, mpsmas  u | Hounck HEoOX0AUMOH
1 IOCKOCTH nHpopmanuu (cm. CITHCOK
JUTEPaTYPHI). PaGora Han
THUIIOBBIM PacuETOM.
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2 Paznen 4-7 KpuBbie u moBepxHocTu | Ilonck HEOOXO0MMOi
BTOPOTO HOPSIIKA nHdopmanuu (cm. CIIHCOK
JIUTEPATYPHI). PaGora Hapg
TUIIOBBIM Pacu€ToM
3 Pasnen 8 OpToroHanbpHbIC u | Houck Heo0X0MMOi
adpuHHBIC HHpOpPMALUU (cm. CITUCOK
JIUTEPATYPHI). PaGora Han
npeoOpazoBaHus .
THIIOBBIM PAaCYETOM.

B ocBoeHMH TUCHMIUIMHBI MHBAJIMJAMU U JIMLIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyaldbHas ydeOHas paboTa (KOHCYNIbTAIlMH) —
JIONOJTHUTEIIbHOE Pa3bsICHEHNE y4EeOHOTO MaTepHaa.

I/IH[[I/IBI/IZ[yaJILHLIC KOHCYJIbTalUKM 110 HNOpPCIAMETY SABJIIOTCA BaKHBIM Q)aKTOpOM,
CIIOCOOCTBYIOIIMM WHAWBUAYAIH3aLUN O0yYEeHUS U YCTAaHOBJICHHIO BOCIHTATEILHOTO KOHTaKTa
MCXKAY NOperoaaBaTciicM U 06yqa}01111/1Mc;1 HHBAJIMLJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBBSL.

7. MarepuaibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYJII0)

HaunmeHnoBaHue crienuaibHBIX OCHaIlEHHOCTh CHENUATIbHBIX [epeueHp JUIIEH3UOHHOTO
OMEILEHU I HOMEILEHU I IPOTPaMMHOT0 00eceueHUs
NAGE: 3 E ayIUTOpUU it | Mebenb: yueOHas mebeb JlexumonHast ayIuToOpus,
NPOBEICHUS 3aHATHH JIeKHHOHHOTO | TexHuueckue cpecTBa OOyueHus: | OCHAIlCHHAs Npe3eHTallMOHHON
THIIA 9KpaH, IPOEKTOP, KOMIBIOTEP TEXHUKOH  (IPOEKTOp,  9SKpaH,
KOMIBIOTEP/HOYTOYK) u

COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecrieuernem (I10) 308 H, 505H,

507H;.
YueOHble ayJIUTOPHU st | MeGens: yaeOHast MmeOenn CrnennansHoe MIOMEIICHUE,
MPOBEICHUS 3ansaTHil | TexHudeckue cpeacTBa OOyUeHHUs: | OCHAILEHHOE JOCKOHM, MapKepamu 1
CEMUHAPCKOIr'0 THUIA, TPYNIOBBIX U menom 312H,314H, 307H, 310H
WHANBUAYAIBHBIX  KOHCYJIBTALUH,
TEKyIEero KOHTPOJIS u
MIPOMEKYTOYHOM aTTeCTalluK
NAGE: 1 E ayIUTOpUU s | MeGenb: yueOHas mebennb Kabuner mns caMoCTOSATENbHON
KypCOBOTO npoekTupoBaHus | TexHudeckue cpeacTBa 00ydeHus: | paboOTHI, OCHAIIIEHHBII
(BBITIOJTHEHHUS KYPCOBBIX paboT) 9KpaH, IPOEKTOP, KOMIIBIOTEP KOMIIBIOTEPHOU TEXHUKOHI c

BO3MOKHOCTBIO ~TMOJKIIFOYEHHUS K
cetu «MHTepHeT», mnporpamMmon
9KPAaHHOTO YBEIMYCHUS n
o0ecrieueHHBIN JOCTYTIOM B
JJIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeIbHYIO cpeny
yausepcureta. (309H, 320H)

Jns  caMmocToATenbHOW  paboThl  OOyyaromuxcs MPeAyCMOTPEHBbl  MOMEIIECHHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATH3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «VHTepHET» M oOecrnedeHneM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

HaumeHoBaHue noMemeHun aisa OCHAIIIEHHOCTD ITOMEIEHUI TS [TepeueHb AUIIEH3MOHHOTO
CaMOCTOSATEIFHON PabOTHI CaMOCTOSTEIIBHON pabOTHI MPOTPAMMHOTO 00ECTICUCHHS
oOygaromuxcs o0yJaronmxcs

[Momemenne s camocroaTenbHOM | Mebenb: yueOHas mebenb
paboTs! 00y4aromuxcs (YuTanbHbI | KoMIulekT — crenuanu3upoBaHHON
3a HayuHo#t 6ubnmoTexu) MeOeli: KOMIBIOTEPHBIE CTOJIBI




O06opynoBanue: KOMITBIOTE€pHAs
TEXHHUKa C TOAKIIOYEHHEM K
nHpopManmoHHo-
KOMMYHUKaIIMOHHOH
«lHTEpHET» W JOCTYmOM B
JNIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHON  OpraHH3aLUH,
BeO-KaMepbl, KOMMYHHKallMOHHOE
obopynoBanue, obecrednBaromee
JOCTyml K  CeTH  HMHTEpHeT
(mpoBogHOE COEqUHEHNE "
OecrpoBOfHOE  COEIUHEHUE IO
texaonorun Wi-Fi)

CCTH

INomernieHne Il caMOCTOSATENBHOM
paboTel oOyuatomuxcs (aya.3 14H)

MebGenb: yueOHast MeOeb
KoMrulekT  cnenuamM3upoBaHHON
MeOeIi: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHUKa C TOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHKAIMOHHON
«/HTEpHET» ¥ IOCTyIOM B
EKTPOHHYI  HH(POPMAIIOHHO-
00pa3oBaTeIbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAaIlMOHHOE
obopynoBanue, oOecreunBaromice
J0CTyl K CCTH HUHTCPHET
(poBoaHOE COETMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  TI0
texuomorud Wi-Fi)

CCTH




