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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Henu u3yvyeHust AUCHUTIMHBI:

dopMUpOBaHHE JIMYHOCTHO-CMBICIIOBOTO OTHOIIEHHUS CTYACHTOB OakaiaBpuaTa K
reOMETPHH KaK K y4eOHOH TUCIUIUIMHE U HaYKe,

OCO3HaHHWE COIMAIIEHON 3HaYMMOCTH CBOEH Oymyiel mpodeccuu, popMUpOBaHUE
MOTHBAIIUH K OCYIIECTBJICHUIO MEJJarOTHYECKOM 1eATEIHHOCTH,

MOATOTOBKA K HCIIOJB30BAHUIO CHCTEMATH3UPOBAHHBIX TECOPETUYECKUX M TPAKTH-
YECKUX 3HAHUN TP pelieHUuH Ipo(ecCHoHaIbHBIX 3a/1a4.

3agaum 0CBOEHUSI JUCHUIIHHBI:

BOOPYKCHUE KOHKPETHBIMU 3HAHUSMH, YMCHUSIMH, KOMIICTEHIIUSIMH, BBIPAKECHHBI-
MU B TOTOBHOCTH TIPETOJIaBaTh TEOMETPUIO B 00IIe00pa30BaTeILHOM MIKOJIE U KBaTH(H-
IIMPOBAHHO BECTH SJIEKTUBHBIC KYPCHI 110 TEOMETPUH B IPO(HIIBHOH TITKOJIE,

dbopMHpoBaHUE KYJIbTYPhI MBIIIUICHUS, CIIOCOOHOCTH K 000O0IIEHNI0, aHATTN3Y, BOC-
MPUATUIO HH(POPMAIIMHU, TOCTAHOBKE IIEJIM U BHIOOPY ITyTEH €€ JOCTUKEHUS.

Mecto nucuuninnbl B cTpykrype OIIOIL: peanusyercs B pamkax 00s13aTeIbHOM
yacTtu 65oka b1. Jlucuumiuuel (Moynn).

HJIaHI/IpyeMl)Ie PeE3YJIbTAThI OﬁyquI/IH nmo JMcCuMIlJinHe, COOTHECCHHbIC C HH-
AUKaTOpaMn JOCTHKCHUA KOMHeTeHHHﬁ:

Koax xommeren-
1107071

NuaukaTopsl KoMiie-
TeHIHMH

I[lnanupyemble pe3y/ibTaThl
00y4YeHHsl 0 TUCIHILJINHE

OIIK-2 Crnocoben
y4acTBOBATh B
pa3paboTke oc-
HOBHBIX M JONOJ-
HUTETBHBIX 00pa-
30BaTeNbHBIX MPO-
rpammM, paspaba-
TBIBAaTh OTJIEJIbHbIC
UX KOMIIOHEHTHI (B
TOM 4YHCIIE C HC-
MI0JIb30BaHNEM

UH(POPMAaIMOHHO-
KOMMYHHKAIHOH-
HBIX T€XHOJIOTHil)

3Harh: (QenepanbHbIC TOCY-
JapCTBEHHBIC 00pa30BaTeiIb-
HbI€ CTaHJAPTHl; HCTOPHIO,
3aKOHOMEPHOCTH W TPUHIIH-
bl TTOCTPOCHHS U (YHKIIHO-
HUPOBaHMsI  0Opa3oBaTeib-
HBIX CHCTEM; OCHOBBI JIH/IaK-
THUKH; COBPEMEHHBIC 00pa3o-
BaTC/IbHBIE TEXHOJIOTHH, B
TOM YHCIIe WHPOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHO-
JIOTUH.

3HaeT: DJJIEMEHThl  BEKTOPHOM
anreOpsl B MPOCTPAHCTBE; Me-
TOJ KOOPJWHAT Ha IUIOCKOCTH;
npeoOpazoBaHus TUIOCKOCTH U UX
MIPWIOKCHUS K PCEIICHHUIO 3aJ1ad;
JUHUHA BTOPOTO TIOPSIKA; METOI
KOOpJIMHAT B MPOCTPAHCTBE; BEK-
TOpPHOE U CMEIIAHHOE TMPOU3BE-
JICHUE BEKTOPOB; IUIOCKOCTH U
npsiIMble; TOBEPXHOCTH BTOPOTO
nopska; ahpPruHHOE U eBKIUI0BO
N-MepHOE MPOCTPAHCTBO; KBaApa-
TUYHBIE (OPMBI W  KBaJPHKH;
MPOEKTUBHOE MPOCTPAHCTBO; Me-
TOJIBI W300pakKCHUW; OCHOBHBIE
(hakThl MPOEKTUBHOW TE€OMETPHH;
o0mye BOMPOCH AaKCHOMATHKH,
000CHOBaHHE E€EBKIUIOBOH TIeo-
MeTpuM 1o Beimio; miuHa, mio-
maab, 00beM; HECBKIUIOBLI I'eO-
METPHH; DJIEMEHTHI TOIOJIOTHH;
JUHAM U TIOBEPXHOCTH B TIPO-
CTPaHCTBE; BHYTPCHHIOIO T€O-
METPHIO TTOBEPXHOCTH.




YMeTb: pa3pabarpiBaTh OT-
ACJIIBHBIC KOMIIOHCHTBI OC-
HOBHBIX M JIONOJHHUTEIBHBIX
00pa3oBaTeNbHBIX MPOTPAMM;
UCTIONIB30BAaTh  MH(OPMAIIH-
OHHO-KOMMYHHKAIITMOHHBIC
TEXHOJOTMU B pa3paboTke
00pa3oBaTeNbHBIX MPOTPAMM;
IUIAHUPOBATh y4eOHBIE 3aHsI-
THAL.

VYMeer: ckiIanbplBaTh, BBIYUTATH
BEKTOPBI, YMHOXAaTh BEKTOp Ha
YMCII0; HAaXOIUTh KOOPAMHATHI
BEKTOpa Ha IJIOCKOCTH; HaXOIUTh
KOOpJAMHATBl BEKTOpa B IpO-
CTPaHCTBE; HAaXOJUTh CKAaJIIPHOE
IPOM3BEICHUE BEKTOPOB; pEIIaTh
IIpOCTENIINE 3a]]a4l B KOOPJHUHA-
Tax; yMeTb NEPeXOAUTb OT Mps-
MOYTOJIBHOM JI€KapTOBOM CHUCTE-
MBI K MOJIAPHOM M HA0OOpPOT; pe-
maTh 3a7a4d Ha pa3jMyHbIE CIIO-
coOBI 3a/1aHus NMPSMON U IUIOCKO-
CTH; yMETh BBIIOJHATH TE€OMET-
puueckue npeoOpa3oBaHus;
yYMEThb MPUBOAUTH 0Ollee ypas-
HEHHE KpUBOM 2-ro MoOpsaka K
KaHOHMYECKOMY BU]TY.

Bnaners: npuemamm paszpa-
00TKM TporpaMM Yy4eOHBIX
JTUCIUIUIANH B paMKaX OCHOB-
HOM 00meodpa3oBaTebHON
MIPOrPaAMMBEI; HaBBIKaMHU
NPUMEHEHHST ~ COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIO-
THid B pealibHOW U BUPTYallb-
HOUM 00pa3oBaTeNIbHOMN Cpele;
nH(pOPMaITMOHHO-
KOMMYHHKAITMOHHBIMH ~ TEX-
HOJIOTUSIMU: Ha YPOBHE MOJIb-
30BaTelIs; Ha OOIIene arori-
YeCKOM YpOBHE; Ha IpeaMeT-
HO-TIEJJTaTOTHYECKOM YPOBHE.

Biageer: mpuemamm peuieHHs
3aJa4 C UCHOJb30BAHUEM CKa-
JSIPHOTO, CMEIIAHHOTO U BEKTOp-
HOIO TIPOM3BEAECHUIl BEKTOPOB;
BBIIIOJTHCHUA TreOMECTPHUICCKUX
IOCTPOCHUH Ha IUIOCKOCTH; IIO-
CTpOCHUA CCUYCHHMA MHOI'OI'paH-
HUKOB, KOHYCOB M LWJIMHJIPOB;
YMEHMEM YBEPEHHO pelaTh 3a-
Jlaud, CBSI3aHHbIE CO IIKOJIbHBIM
KYpPCOM T'€OMETPUH.

OIIK-5 Crnocoben
OCYIIECTBIISATh
KOHTPOJIb M OLEH-
Ky (opMHUpOBaHUS
pe3yabpTaToB 0Opa-
30BaHusl OOy4aro-
IIUXCSl, BBIABIATH
U KOPPEKTHPOBATh
TPYAHOCTH B 00Y-
YeHUU

3HaTh: MPUHIUIBI OpraHU3a-
MKW KOHTPOJIA U OUCHHUBAHUA
00pa3oBaTeNbHBIX pE3yJbTa-
TOB OOy4YarIIMXCA, TEXHO-
JIOTUU ¥ METOJbI KOHTPOIS U
OIICHKU  00pa30oBaTEIbHBIX
pE3yNbTAaTOB;  CIEHUATbHbBIE
TEXHOJIOTHUHU U METOJbI, II03-
BOJISIFOIINE BBISIBISTH M KOP-
PEKTHUPOBATE TPYAHOCTU B
o0yueHuHu.

3HaeT: DJJIEMEHThl  BEKTOPHOM
anreOpel B IPOCTPAHCTBE; Me-
TOJ KOOPJWHAT Ha IUJIOCKOCTH;
npeoOpa3oBaHus TUIOCKOCTU U UX
MIPWIOKCHUS K PEIICHHUIO 3aJ1ad;
JUHUHA BTOPOTO TIOPSIKA; METOI
KOOpJMHAT B MPOCTPAHCTBE; BEK-
TOPHOC W CMEIIAHHOE IPOM3BE-
JICHUE BEKTOPOB; IUIOCKOCTH U
MpsIMbIE; TOBEPXHOCTH BTOPOTO
nopsiaka; ahppuHHOE U EBKIHIOBO
N-MepHOE MPOCTPAHCTBO; KBaApa-
TUYHBIE (OPMBI W  KBaJPHKH;
MIPOEKTUBHOE MPOCTPAHCTBO; Me-
TOIBI M300paKeHUW; OCHOBHBIE
(haKThl TPOCKTUBHOW T'€OMETPHH;
o0mye BOMPOCH AKCHOMATHKH,
000CHOBaHHE €EBKIUIOBOH TI€o-
MeTpuM 1o Beimro; muHa, 1mio-
manb, 00beM; HEEBKIHMJOBEI I'€O-




MCTpUH; JSJICMCHTBI TOIIOJIOTHH,
JJUHUX W TOBCPXHOCTHU B IIPO-
CTpaHCTBC, BHYTPCHHIOKO TI€O-
MCTPHIO ITOBEPXHOCTH.

VMeTh: TPUMEHATh WHCTPY- | YMEET: CKIaiblBaTh, BHIYMTATH

MEHTapuii, MeTOAbl auarHo- | BEKTOPBL, YMHOXaTb BCKTOD Ha
CTHKH U OIICHKM ToKazarenei | HMCI0, HAaXOIUTh KOOPAHMHATEI
yYPOBHS W IMHAMMKM passu- | BEKTOPA Ha IUIOCKOCTH; HAXOLHUTH

KOOpJIMHATBl BEKTOpa B IpO-
THUS 0OY4YalONIMXCS; IPOBO-

CTPAHCTBE; HAXOJUTh CKaSPHOE
AUTDH  TICMATOTHHECCKYI0  Na- | ppop3peieHne BEKTOPOB; PENIaTh

THOCTUKY M KOPPCKIHIO MPOCTEHIINE 33]1a4l B KOOPAMHA-
TPYHOCTEH B 00y4CHHH. TaX; YMETb MEPEXOAUTH OT Ips-
MOYTOJIBHOW JI€KapTOBOM CHUCTe-
MBI K TOJISIPHOM ¥ HAa00O0pOT; pe-
1iaTh 3a/1a4d Ha pa3JIMYHbIE CIO-
cOOBI 3a/laHus MPSMOI U TUIOCKO-
CTH; peliaTh 3aJa4d C UCIOJIb30-
BaHUEM CKAJSIPHOTO, CMEIIaHHO-
ro U BEKTOPHOIO IMPOU3BEACHUI
BEKTOPOB;  ONpPENENsATh  Kaue-
CTBEHHBIE XapaKTEPUCTUKU TOIO-
JIOTUYECKUX TPOCTPAHCTB; pe-
marh 3aJadyd  Ha HAaxOXJEHUE
JUIMHBI JAyTH, TUlomaau ¢uryp,
JUTMHBI yTU JIMHUH, JIeXkKaIIen Ha

MTOBEPXHOCTH.
Bnagers: MeTomamMum  KOH- Bnageer: mnpuemamu perieHus
TPONS M OLEHKH 00pa3oBa- 3aJad C UCHOJIB30BaHHEM CKa-

JSIPHOTO, CMELIAaHHOTO M BEKTOp-
HOTO IPOU3BEICHUNA BEKTOPOB;
BBINIOJIHEHUST ~ I€OMETPUYECKHUX
IIOCTPOEHUN Ha IUIOCKOCTH; IIO-
CTPOCHHsI CEUYEHUs MHOIOI'PaH-

TENBHBIX Pe3yabTaTOB (JINY-
HOCTHBIX, IPEIMETHBIX, Me-
TaIrpeIMETHBIX) oOyuato-
IIMXCS; CHEelMaJIbHBIMH Me-

ABJATH W KOPPEKTHPOBATH YMEHHUEM YBEPEHHO pelarh 3a-
TPYJHOCTH B OOyUEHUHU. JlayH, CBS3aHHBIC CO IIKOJILHBIM

KYPCOM T'€OMETPHUHU.

. COAEP’KAHUE U OFBEM JIUCHHUIIJINHBI

€ YKa3aHMEM KOJHMYEeCTBA YACOB, BbIICJECHHbIX HA KOHTAKTHYIO padoTy 00y4aroumuxcs
¢ npenoaasareJeM (10 BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSATEJILHYIO padoTy

Ounas popMma 00yueHust

HaumeHoBaHue pa3iesioB M TeM Bcero AyIMTOpHbBIE Cam.

n/n 3aHATHS pao.

JIK | II3 | JIb

Pazzen 1. DieMeHTHI BeKTOPHO¥ ajiredpbl B Ipo- 37 12 12 13
CTPaHCTBe.




1 Tema 1: BekTophl ¥ TMHEHHBIE ONIEPALN HAJl HUMH. 6,5 2 2 2,5
2 | Tema 2: Jluneiinas 3aBUCHUMOCTb BEKTOPOB. 6,5 2 2 2,5
3 | Tema 3: BekropHoe npoctpancTBo. [IpuMepbl BEKTOP- 6,5 2 2 2,5
HBIX [OJNMPOCTPAHCTB.
4 | Tema 4: Basuc BEKTOPHOro NpocTpaHcTBa. KoopauHaTel 6,5 2 2 2,5
BEKTOpA B 33laHHOM 0a3HCe.
S | Tema 5: CkanspHO€E IPOM3BEICHUE BEKTOPOB. 11 4 4 3
2 | Paszmen 2. MeToJ KOOPAMHAT HA IIOCKOCTH. 71 24 24 23
6 | Tema 6: Addunnas cucteMa KOOPJAMHAT HA IIOCKOCTH. 6,5 2 2 2,5
[Ipocreiimue 3aga4u B KOOpIUHATAX.
7 | Tema 7: [IpamMoyrosbHas IeKapTOBa CUCTEMA KOOPIMHAT. 6,5 2 2 2,5
8 | Tema 8: [IpeoOpa3oBaHKe CHCTEMBI KOOPMHAT. 6,5 2 2 2,5
9 | Tema 9: Vroa MexkIay BEKTOpaMU Ha OPHEHTHPOBAHHOM 6,5 2 2 2,5
TJIOCKOCTH.
10 | Tema 10: ITonspHBIE KOOPAMHATEL B3auMOCBS3b MEXKILY 6,5 2 2 2,5
TIOJIAPHBIMM U J1€KAPTOBBIMU KOOP/IMHATAMH.
11 | Tema 11: Paznuunble criocoObl 3a1aHuUs IPSMOIA. 10,5 4 4 2,5
12 | Tema 12: O6mee ypaBHeHue npamoii. I'eomeTpudeckuii 10,5 2,5
CMBICIT K03()(PHUIIMEHTOB TPU TEKYIIUX KOOPIMHATAX B
00IIIEM ypaBHEHHH IPSAMOA.
13 | Tema 13: B3auMHOE PacmosiokKeHUE ABYX MPAMBIX Ha 9 3 3 3
IJIOCKOCTH.
14 | Tema 14: PaccTosiHUE OT TOYKH JIO IPSIMON. YTOJI MEXKTY 8,5 3 3 2,5
IPSMBIMH.
®opMa OTYETHOCTH
B T.4. IPAKTUYECKAs HOATOTOBKA
3auer
Hmozo 3a 1 cemecmp 108 36 36 36
3 | Pasnen 3. IIpeoGpa3oBanusi IJIOCKOCTH. 25 9 9 7
15 | Tema 15: OtobGpaxenus u MpeoOpa3oBaHUsT MHOMKECTB. 6 2 2 2
I'pynna npeo6pa3oBanuii MHOecTBa. [loarpynna rpyn-
TIbI IPE0OPA30OBAHUIA.
16 Tema 16: I'pynna auskennii miockocty. [loarpyrmsn 6 2 2 2
IPYIIIBI IBMKEHHH TUIOCKOCTH. AHAIMTUIECKOE BHIPA-
JKEHHE JIBUKEHUS.
17 | Tema 17: IlpeoGpazosanue nomodus. I'omoreTns. Auna- 6 2 2 2
JIUTHYECKOE BBIpasKeHHe 000U U roMoTeTuu. I pymma
110710015 IIOCKOCTH M €€ TOTPYIIIBL.
18 | Tema 18: ApdunnbIe Mpeobpa3oBanus. AHATUTHYECKOE 7 3 3 1
BBIPaKEHHE.
4 | Paznen 4. JIMuHUYM BTOPOIO NOPSIKA. 25 9 9 7
19 | Tema 19: Danurnc, ero KAHOHMYECKOE ypPaBHEHHE H CBOA- 6 2 2 2

CTBa.




20 | Tema 20: I'unep6ona, ee KAHOHMYECKOE YPABHEHHUE U 6 2 2 2
CBONCTBA.

21 | Tema 21: ITapa6ona, ee KAHOHMYECKOE YPABHEHUE 6 2 2 2
CBOMCTBA.

22 | Tema 22: O6uiee ypaBHEHUE TMHUM BTOPOrO HOPSIKA U 7 3 3 2
IpUBEJIEHHE ET0 K KAHOHUYECKOMY BH]TY.

S | Pasmen 5. MeToJ KOOPAMHAT B NpocTpaHcTBe. Bek- 25 9 9 7
TOPHOE H CMEeHIAHHOE IPOU3BeIeHHs] BEKTOPOB.

23 | Tema 23: Ap¢punHas cucTeMa KOOPAUHAT B IPOCTPaH- 3 1 1 1
CTBE.

24 | Tema 24: Jlenenue oTpes3Ka B JAHHOM OTHOLICHHUH. 3 1 1 1

25 | Tema 25: [IpsmMoyrosbHas 1eKapTOBa CUCTEMA KOOP/IH- 3 1 1 1
Hat. PaccTosHue MexXIy IBYMsSl TOUKAMH.

26 | Tema 26: VcnoBue KOMILUIAHAPHOCTH 3-€X BEKTOPOB. 3 1 1 1

27 | Tema 27: BektopHoe nponssesieHue. Beruncienue mio- 5 2 2 1
I[aU TPEYTONILHUKA.

28 | Tema 28: CMmelaHHOe MPOU3BEIeHHE BEKTOPOB. Bhrunc- 5 2 2 1
JieHrne 00beMa TeTpasipa.

29 | Tema 29: Akcuomsl Beiins n-mMepHoro aguHHOrO Beme- 3 1 1 1
CTBEHHOT'O NPOCTPAHCTBA. N-MepPHOE EBKIIMI0BO IIPO-
CTPAHCTBO.

6 | Pasgen 6. IlinockocTH U npsiMbie B IPOCTPAHCTBE. 23,7 9 9 5,7

30 | Tema 30: Paznuunsbie criocoObI 3a1aHus IIockoctu. O6- 5 2 2 1
11ee ypaBHEHHUE ILIOCKOCTH.

31 | Tema 31: eomeTpHuUeCKHil CMBICI 3HAKA MHOTOYJIEHA S 2 2 1
AX + By + Cz + D B3anmHoe pacnonoxenue 2-yx u 3-
IIJIOCKOCTEMN.

32 | Tema 32: PaccTosHHE OT TOUKH JI0 IIIOCKOCTH. YTOJ S 2 2 1
MESKTy ABYMSI IIOCKOCTSIMH.

33 | Tema 33: Paznuunble criocoObl 3aaHuUs IPSMOIL. 3 1 1 1

34 | Tema 34: B3anuMHO€ pacrookKeHUe JBYX MPAMBIX B IIPO- 3 1 1 1
cTpaHcTBe. B3anuMHOe pacnono;xeHue mpsAMoii U IIOCKO-
CTH.

35 | Tema 35: Yros MexIy NpsSMOi U TIOCKOCTEIO. 2,7 1 1 0,7
dopMa OTYETHOCTH 9
B T.4. IPaKTUYECKas IOArOTOBKA
DK3aMeH 0,3
Hmozo 3a 2 cemecmp 108 36 36 26,7
Pa3nen 7. IloBepXHOCTH BTOPOTr0 MOPS/AKA. 22 2 2 18

36 | Tema 36: Llnmunapuueckue noBepxHocTH. KoHndeckue 7 1 1 S
TOBEPXHOCTH.

37 | Tema 37: [ToBepXHOCTH BpalIeHHS. 5 5

38 | Tema 38: Dmmncoussl. [unep6o1ouIbL. 7 1 1 5

39 | Tema 39: ITapaGonousmsl. 3 3




8 | Paszmen 8. MeToabl H300pasKeHHiA. 50 16 16 18
40 | Tema 40: TlapannensHOE TPOEKTHPOBAHKE KaK MEPCIIeK- 7 2 2 3
TUBHO-apPuHHOE 0TOOpakeHue. M300pakeHne MI0CKUX
(uryp B napaaienbHoil IPOEKIHH.
41 | Tema 41: Teopema IMonbke-111Bapia. M306paxenne MHO- 7 2 2 3
TOrPaHHHKOB.
42 | Tema 42: V300pakeHue HUIMHAPA, KOHYCA, LI1apa. 7 2 2 3
43 | Tema 43: Akconomerpus. U306paxeHue TOYEK, TIPAMBIX 7 2 2 3
U IIJIOCKOCTEM.
44 | Tema 44: Tlo3uLMOHHEIE 3a1a4K akCOHOMETpHU. [1oHbIe 11 4 4 3
n3o0pakeHus. KoadHuimeHT HemoaHOTHI.
45 | Tema 45: MeTpudeckue 3a1a4u. MeTpHYECKH onpee- 11 4 4 3
JleHHOoe n3obpaxenue. [lonsatue o Merone Monxa.
dopma OTYETHOCTH
B T.4. npakTUYecKas MoAroTOBKa
3auer
Hmozo 3a 3 cemecmp 72 18 | 18 36
9 | Paszaen 9. DiieMeHTBHI TOMOJIOTHH. 45 12 12 21
46 | Tema 46: Tonmonorudgeckue npoctpancTa. OKPECTHOCT 7 2 2 3
TOUKH, 6a3a Tononoruyu. Tomnonoruyeckue noAnpoCTpaH-
CTBa.
47 | Tema 47: TomeoMOp(hH3MBI TONOJIOIHYECKHX TPO- 7 2 2 3
CTPAHCTB.
48 | Tema 48: IokpeiTHE U pa3doueHne MHOXKECTB. OTaeNH- 7 2 2 3
MOCTb, KOMIIAKTHOCTb, CBSI3HOCTb.
49 | Tema 49: MeTpudeckue mpocTpaHcTBa. MeTpu3yeMble S 1 1 3
TOTOJIOTHYECKUE MPOCTpaHcTBa. Muoroobpasus. ITons-
THE 0 KIIETOYHOM Pa3jIoKeHUH. DillepoBa XapaKTepH-
CTHKa MHOT000pasusl.
S0 | Tema 50: OpueHTHPYEMBIE M HEOPHEHTUPYEMBIE JIBY- S 1 1 3
MEpHBIE MHOTOOOPa3Hs.
51 | Tema 51: IonsaTre 06 ycIOBHAX roMeoMeppu3Ma KOM- 7 2 2 3
NIAKTHBIX JBYMEPHBIX MHOTOOOpa3Hii.
52 | Tema 52: Teopema Diinepa /st MHOTOTPAHHUKOB. 4 1 1 2
53 | Tema 53: Tonosoruyeckue cBoiicTBa JucTa Mebuyca u 1
IIPOEKTUBHOM IIJIOCKOCTH.
10 | Pasnen 10. JIunuu B eBKJIMI0BOM IPOCTPAHCTBE. 45 12 12 21
54 | Tema 54: Ionsitue muany. [ agKue THHAN. 7 2 2 3
95 | Tema 55: KacarenbHas K JIMHUH. 7 2 2 3
56 | Tema 56: [lnuna nyru. EcTecTBeHHas napaMeTpU3anus. 7 2 2 3
S7 | Tema 57: KpuBu3Ha U KpydeHHe JTUHAU. DOpMYIIBI 8 2 2 4
Opene.
58 | Tema 58: BoluncieHne KpUBU3HBI M KPYYEHHS B TIPOM3- 8 2 2 4

BOJIBHOM MapaMeTpu3aliu.




59 | Tema 59: Bunrosas nuHUs. 8 2 2 4

11 | Paspen 11. lloBepXHOCTH B eBKJIHI0BOM NPOCTPAH- 45 12 | 12 21
CTBe.

60 | Tema 60: IToHsATHE NOBEPXHOCTH B EBKJIMIOBOM IIPO- 7 2 2 3
ctpancTse. [ 1ajKue MoBEpXHOCTH.

61 | Tema 61: 3amMena nmapameTpU3aLUH. 7 2 2 3

62 | Tema 62: Kpusble Ha riakoii moBepxHocTu. Kpusonu- 7 2 2 3
HEWHbIC KOOPINHATHI.

63 | Tema 63: SIBHOE ypaBHeHHE OBepXHOCTH. KacarenbHas 8 2 2 4
IJIOCKOCTh M HOPMAJIb.

64 | Tema 64: SIBHOE ypaBHeHHE oBepXxHOCTH. KacartenpHas 8 2 2 4
IJIOCKOCTh M HOPMAJIb.

65 | Tema 65: I'naBHble KpUBU3HBL. IlonHAs M cpeHsS KpU- 1,7 2 2 3,7
BU3HBI TOBEPXHOCTH.
dopma 0TYETHOCTH 9
B T.u. mpakTU4eckKas NOArOTOBKa
DKk3amMeH 0,3
Hmozo 3a 4 cemecmp 144 36 36 62,7
Hroro: 432 72 72 161,4

OuHo-3a04Hasi popma odyuenus (ne peanuzyemcst)
3aounasi popma odyuenus (re peanuszyemcs)

I11. OHEHOYHBIE MATEPHUAJIBI JIJIS IPOBEJEHUS TEKYIIENA U

MPOMEXKYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIJIVHE

Tekymias arrectaius IpoBOAUTCS B (hOpMe KOHTPOJIBHOM paboThI, TecTa, pedepara.

Kontpoabsnas padora Nel
(1 cemectp, ouHasi popMa o0yueHMsT)
Bapuanr 1

1. YpaBHeHue NpsAMOM, OTCEKAOIIEH Ha OCH OpAWHAT OTPe30K b=-3 u 0Opa3syrolei ¢ MoJ0KUTETBHBIM
HampaBlieHHEeM ocu abcuuce yron ”, UMeeT BUII. ...
6

2. Paznenens! mu Touku A(2,-1) u B(3,1) npsimoii 3x—y+1=07?
X=2+3,
y=3+2t
4. CocTaBUTh YpaBHEHHUE MPSIMOH, Mpoxosieil uepe3 Touky A(-3,4) u napaienbHOl IpsIMoit
X—2y+5=0.

5. Haiitu yrnoBoit ko3 duiment npsmoii, npoxosmiet uepes Touku A(-3,1) u B(1,2).

3. Banmcarb ypaBHeHHE TpsMOii d: { B 0011IEM BHJIE.

X=2+3t X=T+1,
6. OnpenenuTs B3aUMHOE PACIOJIOKEHUE MPSIMBIX ( - U (- HAa TUIOCKOCTH.
Yly=3+2t y=2+0t
7. CocTaBUTh YpaBHEHHE MPSAMON, Tpoxosaiien yepe3 Touky A(-3,4) 1 nepneHAuKyIsIpHON NpsIMoit

Xx—2y+5=0.



8. HaiiTu xoopanHaThl TOUKH A, Jexaliel Ha IpsaMoil 2X —3y +4 =0, eCJIi U3BECTHO, YTO PACCTOSTHUE OT

A 110 IpsSIMOM 3y = 4x PAaBHO 2.

9. Haiitu TOUKy, JIeXKAIIYI0 B TOH YK€ MOJIYIUIOCKOCTH OTHOCUTEIIBHO MIPSIMOH, 4TO M TOuka A(...).
Bapuanr 2

1. ano obiiee ypaBHeHuUe psiMoit: 12x —5y —65=0. YpaBHeHHUE 3TOM NpIMON B OTpE3Kax UMEET BU/I....

2. IlpoxonsT i psiMble
d, :3x-y+4=0,
d,:2x—y+1=0, Y€Pe3 omHy TOUKY?
d, :x—-y=0
3. Bamnucarp ypaBHeHHE TIpsiMOl : 3x -4y +4 =0 B nmapamerpuyeckoii hopme.
4. CocTaBUTh ypaBHEHHE NPSAMOM, poxoasauiei uepes Touky A(-3,4) u napamieabHONU MpsiMoi
x-1 y+2
2 3
5. Haiitu yrinoBo# ko3 duIMeHT npsamMoii, npoxosiiei uepes Touku A(2,1) u B(2,-5).
X=1+2t, X=2-t,
ud,: Ha IJIOCKOCTH.
y=1-t ? {y =2+t
7. CocTaBUTh YpaBHEHHE MPSMOMN, Ipoxosiiel yepe3 Touky A(-3,4) 1 nepneHauKyIsIpHON NpsMoit

X=3+t,
y=4-Tt

8. Ha mpsimoit 5x — y —4 = 0 HaiiTu TOUKy, paBHOYHaeHHY0 oT Toyek A(1,0) u B(-2,1).

6. OHpeI[eJ'II/ITB B3aMMHOC PACIIOJIOKCHHUC IMPAMbBIX d1 : {

9. HaiiTu TOuKy, JIe)KaIIyto B TOH k€ MOTYIMIOCKOCTH OTHOCUTEIHHO MPSMOA, 4TO ¥ TOUKA A.
KonTposbnas pabora Ne2
(1 cemecTp, ouHas popma o0yqdeHMs1)
1. Jlan tpeyronmpauk ABC u npousBossHas Touka O mpocrpanctsa. [lycte M — Touka mepece-

YEeHUS KaKUX-TH0O0 JBYX MEIMaH TPEYTOJbHUKA: OA = £, OB=f .OC = r,- Jlokasarb, 4T0 oM = E(Fl +F,+F).
2 3

2. Ha mnockoctu maHbl Ba BEKTOpa G(2,1), v(1,0). Haiitu k03 dunmentsr pasnoxxkeHus: BeKTopa
a@(9,1) mo Bextopam ii(2,1), ¥(1,0).

3. anbl 1Be cMexHbIe BepnHbI kBanapara A(-2,1) u B(3,3). Haiitu 1Be apyrue BepIIMHBL

4. JIe BepuimHbl TpeyroabHuka ABC umeror koopaunatsl A(3,6), B(-3,5). Onpenenuts xoop-
nuHaThl BepiuHbl C rpH ycioBuu, uto cepeannbl ctopoH AC u BC nexar Ha pa3HbIX OCSIX KOOpJUHAT.

5. OnpenenuTh KOOPAMHATHI TOYKH, CHMMETPUYHON Hayaly KOOPAMHAT OTHOCUTEIBHO MPSIMOii
x—4y+17=0.

6. Hammcate ypaBHeHHE TPSIMOW, KOTOPOW MPUHAANEKHUT OUCCEKTpHCA TYMOTO YIJa MEXIY
npsaMbIMUA 3X —4y +12=0, 12x+5y-7=0.

2 2 _
7. TIpuBecTH K KAHOHHYECKOMY BHJLY YPaBHEHHE KpHBoii 2-ro mopsaka X Y — 2x+6y+9=0

My(2,-3,6)

2 2 2
X +y +12 _49BT0qu .

8. CocraBHTh YpaBHCHHE INIOCKOCTH, KacaTelIbHOM K cq)epe

9. Ilapa6ona c mapamerpom P~ 3 pacnosioxkeHa Ha rmiockoctd OYZ Tak, 4To JUPEKTpUCa COB-
nagaer ¢ ocbto OZ. HamacaTh ypaBHEHHE NMOBEPXHOCTH, OOpa30BaHHOI BpallleHHeM Mapadoibl BOKPYT
ocu OZ.

10. ITpuBectn K KaHOHHUYECKOMY BULY ypaBHEHUE IMOBEPXHOCTH
4x* +9y? +362° —8x—-18y —722+13=0

KouTtpoJsbHas padora Ne3
(3 cemecTp, ouHast popma 00yUeHHS)
Bapuant Ne 1



1. PoxcTBeHHOE COOTBETCTBHE f 3aJaHO OCBIO POJCTBA S M MApOil pPOACTBEHHBIX (COOTBETCTBEH-
HBIX) Touek M —5M. ITocTpouts TOUKY, POJCTBEHHYIO JAHHOM TOYKE N, €CIIM TOUKU M, M’ Jiexkar

B OJTHOM MOJYIUIOCKOCTH, ONIPEACIISIEMON OChI0 S, a Touka N - B APYIOM.
A > A
2. Tlocrpouts ock S poacta f , ecitu n3BeCTHEI TPU MAPBI POACTBEHHBIX TOUEK: fB — B

c - C

3. DOnauic Y 3ajaH IIaBHbIMU JuaMeTpamu AB U CD. IlocTpouTs HUpKysneM U TMHEHKON KaKyro-
00 TOUKY 3IUIMIICa ) .

4. Onmunc Y 3anad ceoumu ocamMu AB u CD. Uepes nanHyro ToUKy M IPOBECTH KacaTelbHbIE K
DIIJIUIICY Y LUPKYJIEM U JINHEHKOM.

5. Ilpsvas (@,8; ) JIeXKHUT B INIOCKOCTH O, 3a1aHHON TpeMs Toukamu ( A,% )(B,B;),(C.C,), me
JeKANMMH Ha OIHOM IpsiMOi. 110 3a1aHHO#M NPSIMOA & TTOCTPOUTH 8, .

6. IloctpouTs cnembl mpsiMoid, mpoxoasmiei yepes Touku (M,M,),(N,N; ), na akconomerpuye-
ckux miockoctax OXy, Oxz u Oyz.

7. Tlnockocts O 3amana Toukamu (M M, ),(N,N;),(K,K;). IIpsmas c'— (C,C3 ) nepecekaet

! o)
wiockocTh O . IToctpouts TOUKy (X, X, ) iepeceueHus NpsiMOi U IIIOCKOCTH.

8. ITocTpoutk ceuenue ns-
TUYTOJILHOM MHUpaMUIbl
IJIOCKOCTBIO, 33JJaHHON
TpeMsl TOUKaMHU, JIeKAIHU-
MU TI0 OJIHOI B OOKOBBIX
TpaHsIX MUPAMHU/IBIL.

BapuanTt Ne 2
1. PojcTBeHHOE COOTBETCTBHE | 3a1aHO OCBIO POACTBA S M MApOl POICTBEHHBIX (COOTBETCTBEH-

f .
ueix) Touek M ———> M. Tloctpouts Touky N’ poxcrennyto nannoit Touke N, ecnmu npsamas MN
napajiejbHa OcH S .

2. PojCTBEHHOE COOTBETCTBHE | 3a1aHO OCBIO POJCTBA S M MAPOH POACTBEHHBIX (COOTBETCTBEH-

ubix) Touek M ——» M. IToctpouts 06pa3 sannoro tpeyronsuuxa [ ABC .

3. Tlo 6ombmeit ocu AB n touke M smmmnca ¥ TOCTPOUTH €r0 MAIIyIO0 OCh CD.

4. Dnmunc Y 3aJaH CBOUMH OCSIMHU AB u CD. Onpenenuts Touku ero nepeceueHus ¢ JaHHOM
npsmoii |, He BeIYepunBast ammmmc Y.

5. Touxa ( X, X, ) nexur B mnockoctn O, 3anannoii Tpemst Toukamu ( A,A3 )(B.B;),(C,C,),
HE JIe)KallMMU Ha OJHOM npsiMoi. 1o 3a1anHOM TOUKE X3 IIOCTPOUTH TOUKY X.

6. TInockocTs o 3amaHa cieoMm [ Ha koopamraTHO#H miockoctn OXY u toukoit (P,0O ) mepece-
yeHns miockocty o ¢ ockto OZ . Touka, IpuHAANeKaIas STOH MIOCKOCTH O, 33aHa aKCOHOMETPHYE-
ckoii mpoekuueii M . ITocTpouTs ee BTOPUUHYIO MPOEKIIHIO |\/|3 .
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7. TlnockocTh O 3a7aHA CBOMMH CJIEJAMU Ha KOOPJMHATHEIX MIOCKOCTSX (TPEyroJbHUKOM CIIEN0B

DOPQR). Ipsmas €' —(C,C; ) nepecekaer miockoets ¢ . Hoctponts Touky ( X, X, ) nepecedennus

3TOM MPAMOIA ¥ MIIOCKOCTH O .

8. JlaHO aKCOHOMETPUYECKOE
N300paKeHHE MATUYTOJIbHOMN
MPU3MBL, OCHOBaHUE KOTOPOH Jie-
JKUT B TI0cKOCTH O'x'y’, a pebpa
napasiensHbl ocu O'z' . [loctpo-
UTh N300pakeHNEe CCUCHUS TIPU3- ) !
MBI [IJIOCKOCTBIO, 3aJJaHHOH Clie- S LA —
JIaMM Ha aKCOHOMETPUYECKUX S T
IJIOCKOCTSIX. . ~

Bapuant Ne 3

1. B mapamienpHO# MPOEKINU TOCTPOUTH N300paKeHHE PABMIIBHOTO S5-YTOJIBHUKA.

2. Iloctpoutsb n300paxkeHue MPaBUIbHON MIECTUYTOIBHOM MPU3MBI.

3. Hano u3zoOpaxenue kBajapata. [loctpouts H300pakeHNE OMMUCAHHON OKOJIO HET'O OKPYKHOCTH.

' r_
4. Tlnockoets O samama toukamu (M>M3) (N N3)L(K.KS) [ppgvag € = (€:63) pepecexaer mioc-
! v
kocTh O . [1ocTpOHTh TOYKY NIEpEeCeUeHHs MPSMOM M TIOCKOCTH.

5. Tpeyronbauk ABC sBnsiercss uzo0paxkenueMm tpeyroinbHuka 4 B'C” uzBectHoit Gpopmbl. Iloctpouts
n300pakeHNe ero OPTOIECHTPA.

6. [locTpouth ceueHue MATUYTOJIBHON MUPAMUIBI IUIOCKOCTBIO, 33JIaHHON TpeMs TOYKaMH, JIEKAITUMU
10 OJTHOW B OOKOBBIX I'PAHSX MUPAMUIBIL.

Bapuant Ne 4

1. IlocTpouTs n300pakeHrne MPABHUIBLHOTO MATHYTOJIbHUKA, BHIUCAHHOTO B OKPYKHOCTb.

2. Dmmrc 3a/1aH mapoi conpspkeHHbIX auameTpoB AB u CD. TlocTpouTs eme oHy napy CONnpsKeHHBIX
JIMaMEeTPOB 3JUINIICA, HE BBIYEPUUBAs €TO0.

3. JlaHbI TOYKH (4, 4,),(B, 5,),(C,Cy) psiMble (a,a3),(b,b;) ITocTpouth M300pa’keHNe TUHUM Tepe-

’ ’
ceuerms miockocreit A'B'C'y (@'s0")
!

4. B mnockoctu O nano uzobpaxenne ABCD xpanpara, nzobpamenue MK orpeska u OX nyua, nexa-
X B TUIOCKOCTH KBazpata. [Toctponts Ha myde OX m3obpaxenne otpeska O'P' | B opurnnane pas-
HOFO M'K’-

5. Iloctpouth M300pakeHHE CEUEHUs IIECTUYTOJbHON NMPU3MBbI IIJIOCKOCTHIO, MPOXO/ASIIEH Yepe3 cTopo-

HY OCHOBaHHMS U TOUYKY Ha OOKOBOM pedpe.

Bapuant Ne 5

1.

4.

JlaHO pOJICTBEHHOE MpeoOpazoBaHHE IMIOCKOCTU. [IoCTpouTh mpsiMble, MPOXOASIIME Yepe3 JaHHYIO
TOYKY W IPUHAJIE)KAIINE TIABHBIM HAIIPABICHUSM POJICTBA.

B mapanenbHOM MpOoeKIuu T1aHo W300pakeHHe OPTOHOPMHPOBAHHOTO pernepa R'=(0E[,E;, E5)
[TnockocTh 3aaHa ee ciiejaMi Ha KOOPAMHATHBIX TIOCKOCTSX. [TocTpouTh n300paskeHue meprieH u-
KyJIsipa, HOCTPOSHHOTO U3 TOUKU O’ Ha 3Ty IUIOCKOCTb.

[ocTpouTs n3o0paxkeHue ceueHus yeTbipexyroibHoi mupamuasl S'A'B'C'D' nnockocteio M'K'P'

eciu
! 14 ! ! ! 14 ! ! ! ! !
M eS'A", K" eS'C'D", P € S'B'C" | \reroniom crienia cexytiieit mockocTH.
B miockocTu uepTeka AaHo u300paxkenue npamoit ¢ . Iloctpouts nzobpaxenne ABCD xpanpara
A’B!C'D’ A’B' o ! o
, CTOpOHa KOTOPOTro MapajulelbHa MpsAMOl €', a JJIMHA 3TOH CTOpPOHBI paBHa 2 (B
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5.

TJIOCKOCTH YepTeka JaHO N300pakeHne eAIMHUYHON OKPYKHOCTH).
[TocTpouTh ceyeHne NUIUHAPA MIIOCKOCTHIO, 3aITAaHHOM TOYKOM HA €ro BEpXHEM OCHOBAaHUHU M MIPSMOM,
MIPUHAJUICKAIIEH TIIOCKOCTH HUYKHETO0 OCHOBAHUS.

Bapuant Ne 6

1.
2.

Jano n3obpaxenue kBajapara. [loctpouts n300pakeHrne BINCAHHOW B HETO OKPYKHOCTH.
JIaHO aKCOHOMETPHUUYECKOE N300pakeHUe NATUYTOJIbHOM MPU3MBbl, OCHOBAaHUE KOTOPOM JIEXKUT B IIOC-

xoctn 9XY ,, a pebpa mapamnenshbl ocu O'z' . TlocTpouTs H300paskeHHe cedeHus IPU3MbI IIOCKO-
CThI0, 33/IAHHOU CJIeJaMHU Ha KOOPJMHATHBIX MIOCKOCTSIX.

[TocTpouth ceueHue MUIMHIPA IUIOCKOCTHIO, 3aJaHHON TpeMs TOYKaMU Ha €ro o0pa3yroumx (MeTo-
JIOM BHYTPEHHUX ITPOCKTUPOBAHMUIA).

Jlano n3o0paxxeHue eIMHUYHON OKPYXHOCTH U yria ABC. ITocTpouTs n300pakeHne ero OMCCEeKTpH-
CBI.

Jlano n3obpaxenne SABCD uetpipexyromsroit mupamuasl S'A'B'C'D" y toukn K'uHa ee 6oxoBom
pebpe. CeueHne mupaMuIbl MIOCKOCTBIO, Hpoxofsme uepes Touky XK', umeer ¢popmy napanneno-
rpamMa. [loctpouTs ero nzodpaxenue.

Bapwnant Ne 7

1.
2.

[TocTpouTh M300paskeHUE MPABUIBLHOTO TPEYTOJIBHUKA, BIMCAHHOTO B OKPY)KHOCTb.

[TnockocTh 3aaHa B aKCOHOMETPHH TpPeMs TOYKAMH, MpsMas - aKCOHOMETPUYECKOW W BTOPHYHOM
npoeKusaMu. [1ocTpouTh TOUKY NepecedeHus MPsIMON U IMIIOCKOCTH.

Hano n3obpaxenue kyba. [IocTpouTh ero cedeHne TIOCKOCThIO, MPOXOsIiei depe3 Touku M 'u K/,
JISKAIINE 110 OJHON B OOKOBBIX I'paHsAX Ky0a, M uepe3 TOUKy P’, Jexallyr Ha MpPOIOJHKEHUU OJHOTO
13 OOKOBBIX pedep (METOA0M cliefia CEeKYIIEH MITOCKOCTH).

[TocTpouTh ceyeHne KOHyca IIOCKOCTBIO, 3aIaHHON CJIEZIOM Ha TUIOCKOCTH OCHOBAaHHUS M TOYKOW Ha
OOKOBOM pebpe.

’ ’ ! ! ’ ’
A'B'C AlBl 1 paBHO CTOpPOHE OCHOBAHUA. ITo-

! ’ ! !
CTPOUTH I/1306pa)KeHI/IC NEpNCHAUKYIIsIpaA, ONMMYIICHHOI'O U3 BEPHINHBI Al Ha IIJIOCKOCTb 4 Bl C] .

BbokoBoe pebpo mpaBMIIBHON TPEYrOIbHOM MPU3MBI

Bapuant Ne 8

1.

[TocTpouts n300pakeHNe MPaBUIBHOIO TPEYTOJIbHUKA, OMTUCAHHOTO OKOJIO OKPY’KHOCTH.

2. DIUMIC 3a7aH Mapoil CONpsHKEHHBIX AuamMeTpoB. HalTH TOYKHM mepecedeHus dIUIHIca ¢ JaHHOU Tpsi-

MOH ¢, HE BbIYEPUMBAs DJUINIIC.
L
3. Jana npsmast €~ G [TocTpouTs ee cnenbl Ha aKCOHOMETPHUYECKUX TUIOCKOCTSIX.
4. B mapamnensHOW — TPOEKUMH  JTAHO  HM300paKeHHWE  MNPSIMOYTOJbHOTO  MapajuieNenunena
’ ’ ’ ’ ’ ’ ’ 4
A'B'C'DAIBICIDY | yavepenns koToporo otHocsTes, kak 1:2:3 | i mockoctn, mepecekaromeii pebpa
! ! ’
napaJulesenuresa, BeIXoasaimue u3 sepurHel C, B TOUKax M'.K',P" [Toctpouts n300paxeHue nep-
1

MeRMKY/Spa, OMYIIEHHOro 03 ToukH 41 Ha nnockocts M'K'P'.

5. B yceuenHoM mapamienenunene Tpu OOKOBBIX peOpa UMEIOT JJTHHEI a,b,c. OnpenenuTs yeTBepTOE
pedpo U caenaTh 4epTeK.

Bapuant Ne9

1. IocTpouts M300pa’keHNe BIMCAHHOTO B OKPYKHOCTH MTPABUIIBHOTO IIECTUYTOJIEHUKA.

2. Opmna mockocTh 3aaHa npsameive (@, 3,),(0,b;), apyras - (c,c;),(d, d,) . Toctpouts npsimyro ux me-
pecedeHHSI.

3. IInmockocTh 3ajaHa cieJaMyd Ha aKCOHOMETPUYECKUX IUIOCKOCTSX, TMpsiMas - aKCOHOMETPUYECKOW M
BTOPUYHOU MpOeKIMAMH. HaliTh TOUKy HX nepecedeHus..

4. N300pa3ute KyO U ero ceuyeHue IIOCKOCThIO, MPOXOAIIeH Yepe3 CepeUHbI IBYX CMEXKHBIX CTOPOH
BEPXHETO OCHOBAHUS M Yepe3 IEHTP HIKHETO OCHOBAHMUSL.

5. IlocTpouTh cedeHue MECTUYTrodbHON MPU3MBI IJIOCKOCTBIO, TPOXOAAIIEH Yepe3 TpH TOUKU Ha OOKO-

BBIX I'PaHsAX.
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KonTtpouabnas pa6ora Ned
(4 cemectp, ounasi gopma 00y4eHus1)
1. Jlunus Yy 3a/aHa napaMmeTpruueCKUMHU YpaBHEHUSAMU:

X = e' cost; y= e'sint; z=e'; —o<t<+mw. Omnpenenuts Kiacc INAJKOCTH JIUHUM ) W HAlKCaATh
ypaBHEHHUSI KacaTelbHOI K inHuu ¥ B Touke ¢ = 0.

2. Hamnwucate ypaBHEHUS KacaTeIbHOM MJIOCKOCTH U HOPMAJIU K T€IUKOUAY, 3alaHHOMY ypaBHeE-
HUIMH X =UCOSV; Yy =usinv; z=bv; b>0, (u,v) e R?, B 1oure M (uy,Vvy).

3. Haiitu MEPBYIO KBaJAPATUYHYIO dbopmy reJIMKoua
X=ucosv; y=usinv; z=bv; b>0, (u,v) e R?.

4. Jlana mepBas KBajapaTh4Has (opMa INOBEPXHOCTH: (ds)2 =(du)2 +(U2 +v2de)2. Boruncnuts
JUTMHY AYTH JIeXKAaIeH Ha TOBEPXHOCTH TUHUKM U = 2t, v =3, oT Touku M (0) 10 Touku M (1)

5. BbIUHCINTH KPUBH3HY U KpydeHHe KPHBOWM X =2t, y =Int, z=t°.B Touke M (2,0,1) 370l KpH-
BOM.

6. Iloxa3aTp, 4TO MHTEpBAI (_%‘%) romMmeoMop(eH YUCIOBOU MPSIMOH, MOTyWHTEPBaI [0’@ ro-

MeoMopdeH Jydy, a HHTepBall [0 1) - OTKPBITOMY JIy4y.
‘2

7. Haiitu »itnepoBy XapakTepuCTUKY cdepsl S.

ITpoMexyTouHas aTTecTanys 0Oy4arOIIMUXCs OCYIIECTBISAETCS B (JOpME 3a4eTa, K-
3aMeHa C HMCIOJIb30BAHUEM CJEAYIOLIMX OLEHOYHBIX MaTEpPHAJIOB. NEPEUYECHb BOMPOCOB K
3a4eTy, IK3aMEHY.

Bonpocwt k 3auemy
( I cemecmp, ounas gpopma oodyuenus;)
BekTophl: OCHOBHBIE TOHATHS.
JInnelHpIe onepanuy HaJl BEKTOPaMH.
JInnelHas 3aBUCUMOCTD BEKTOPOB.
CBoiicTBa JINHEHHO 3aBUCUMBIX U HE3aBHCUMBIX CUCTEM BEKTOPOB.
BexTtopHoe npoctpancTBo. [IpuMepbl BEKTOPHBIX NOAIPOCTPAHCTB.
ba3uc BeKTOpHOro nmpocTpaHcTBa. Teopema o0 pa3inokEeHUH BEKTOpa B MPOCTPAHCTBE MO TPEM HEKOM-
IJIaHAPHBIM BEKTOPaM.
KoopannaTsl BeKTOpa B 3aJJaHHOM 0a3uce, UX CBOWCTBA.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, €r0 CBONCTBA.
JlnuHa BEKTOpa, YroJl MeX,y BEKTOpaMH B OPTOHOPMUPOBAHHOM Oa3zuce.
AddunHasg cuctema KOOpIAMHAT Ha MIOCKOCTU. KoOpiMHATBI TOUKH.
Jlenenue oTpe3ka B JaHHOM OTHOIIEHHH.
[IpsimoyronbHast 1ekapToBa cuctemMa KoopanHat. PaccrosiHue Mexay AByMsI TOUKaMH.
10 IIpeoOpaszoBanue apPuHHON CUCTEMBI KOOPAUHAT.
11. Yron mex 1y BEKTOpaMH Ha OPUEHTHPOBAHHOM IJIOCKOCTH.
12. TlonstpHble KOOpAMHATHI. B3auMOCBsI3b MEX Y MOISAPHBIMU U J€KapTOBBIMH KOOPAMHATAMHU.
13. PaznuaHbIe cIOCOOBI 3a1aHUST TIPSIMOM.
14. Obmiee ypaBHeHue npsmMoii. ['eomerpuueckuii cMbICi KO3 GUIIMEHTOB MPU TEKYIIMX KOOPAMHATAaX B
o011eM ypaBHEHUH TIPSIMOM.
15. BzauMHoe pacroyiokeHHe ABYX MPSIMBIX Ha MIIOCKOCTH.
16. PaccrostHEe OT TOYKH JI0 TIPSIMOIA.
17. Yron mexay AByMS NPSMBIMHU.
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18.
19.

20.

21

Bonpocui k 3x3ameny

( 2 cemecmp, ounasa gpopma 0oyuenus)
[TpeobOpazoBanue muoxxkecTB. [Ipumepsl. ['pynna npeoOpa3oBanuii U ee MOATPYIIIIH.
JIBrKeHUs IIIOCKOCTH, CBOMCTBA IBMXKEHU.
AHanuTHyecKoe BbIpAKEHHME JBMKEHUsA. POpMysbl MapajielbHOIO IEPEHOca, MOBOPOTA, OCEBOU
CUMMETPUH.
Knaccudukanus nBrxeHnit IepBOro U BTOPOTro poJa.
[IpeobpazoBanue mom00uMsI. AHATUTHYECKOE BBIPAKEHUE M MPOCTEHIINE CBOMCTBA romoTeTun. Dop-
MYyJIbl TIPeoOpa30BaHus MOA00US.
['pynmna nonobus u ee NOArPYIIIHL.
Adunnble TpeodpazoBaHus. AHATUTHYECKOE BhIpaKeHHE ad(PUHHBIX TPeoOpa3oBaHuil.
[lepcniekTrBHO-a prHHBIE TPEOOPa30BaHUS IITIOCKOCTH.
I'pynna adppunHBIX MpeobpazoBaHmii U €€ TOATPYIIIIHL.

. DIIMIC, ero KAaHOHMYECKOE YpPaBHEHHUE U CBOMCTBA.
11.
12.
13.
14.
15.
16.
17.

I'unepOona, ee KAHOHUYECKOE ypaBHEHHE U CBOICTBA.

[Tapabona, ee KaHOHUYECKOE YpaBHEHUE U CBOMCTBA.

OO11ee ypaBHEHHUE JIMHUU BTOPOTO MOPSJIKA U IPUBEJIEHUE €T0 K KAHOHUYECKOMY BUTY.

Addunnas cuctema KOOpIAUHAT B IPOCTPAHCTBE. Y CJIOBHE KOMIUIAHAPHOCTH 3-€X BEKTOPOB.
CwMmemanHoe ipon3BeieHNe BeKTOpoB. O0beM TeTpasapa.

Bekropnoe npoussenenue BekTopoB. Inomans TpeyroiapHuka.

Axcuomsel Beiins n-mMepHOro ad()MHHOTO BEIIECTBEHHOTO MPOCTPAHCTBA. N-MEpHOE €BKJIHIOBO IPO-
CTPaHCTBO.

Pa3nuunbie criocoObl 3a1aHUs IIIOCKOCTH.

Ob1iee ypaBHeHUe MmIockocTu. ['eomeTpruyeckuii cMbich KOG (UIIMEHTOB B 0011IeM YpaBHEHUH ILIIOC-
KOCTH.

B3aunMHoOe pacnonoxxeHue IByX U TPeX IIOCKOCTEH.

. PaccrosiHre 0T TOUKM 10 MIOCKOCTU. YTOI MEXY IIIOCKOCTSAMHU.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

Paznuunble ciocoObl 3a1aHus NPSAMON B IPOCTPAHCTBE.
B3aumHoe pacronoxeHue JByX IpsIMbIX B IIPOCTPAHCTBE.
B3aumHoe pacronoxeHue NpsMon U INIOCKOCTH.
Yros Mexay AByMs NPSAMBIMU. YTOJI MEXY IPSIMOU U INTIOCKOCTBIO.
IToBepxHocTH BpameHus. LlmimHaAprYeCKne TOBEPXHOCTH.
Konnueckue nosepxHoctu. Konnueckue ceueHus.
Omurncouna. JIUTAIICOU]T BPaILlEHUS.
OHOMOMOCTHBINA TUIIEPOOIIOUT.
JIBYyNoJIOCTHBIN TUNIEPOOTIOU.
DIIUNTHYECKUN TTapaboIonI.
I'unepOonuueckuit mapadonou.
Bonpocuwl k 3auemy

( 3 cemecmp, ounan ¢hopma odyuenusn)
[HeHTpansHOE NPOEKTUPOBAHUE.
[TapannensHoe MPOEKTUPOBAHUE KaK MepCreKTUBHO-aPpuHHOE 0TOOpakeHHE.
N3obpaxkenue iockux Guryp B mapauieIbHON TPOSKITHH.
Teopema Ilonbke-1lIBapua.
N3006pakeHne MHOTOIpaHHUKOB.
N306paskeHne HMIMHAIpPA.
N306paxeHnune konyca.
N300pakenue mapa.
AxcoHnometpus. M3o0pakeHne ToueK, IpSIMbIX U IUIOCKOCTEH.
10 [To3unmonnsle 3a1aun akconomeTpuu. [lonnbie n3obpakenus. KoagpuunueHT HenoaIHOTHI.
11. Metpuueckue 3agaun. MeTpudecKu onpenesieHHOe H300pakeHune.
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12. Tlonsitue o meToae MoHxa.
13. OcHoBHBIC 3a7]a41 B IICHTPaILHOM Npoekiuu. [lepcriekTuna.
Bonpocuwl k sx3ameny

(4 cemecmp, ounasa gpopma 0dyuenus)
Tomnonornueckue npoctpancTBa. OKPEeCTHOCTh TOUKH, 0a3a TOMOJOTHH, BHYTPCHHHE, BHEIIHHE, TPa-
HUYHBIE TOYKH.
3aMKHYTbhIe MHOKECTBA. TOMOJIOrMYECKUE MOAMPOCTPAHCTBA.
HenpeppiBHOCTE 0TOOpa)keHUN TOMOJOTHYECKHX MPOCTPAHCTB. ['OMEOMOP(PU3MBI TOMOIOTHUECKUX
MIPOCTPAHCTB.
[Ipenmer Tononoruu. [IpuBenenue, BiokeHue, NOrpyKEHUE TOTOJIOTHUECKUX MPOCTPAHCTB.
[ToxpeiTHE U pazOueHne MHOXKeCTB. OTAETUMOCTh, KOMIIAKTHOCTb, CBS3HOCTD.
OpueHTHpyeMble U HEOPUEHTUPYEMbIE IByMEpPHbIE MHOTO00pa3usl.
[TonsTHe 00 ycnoBusSX romeoMopdr3Ma KOMITAKTHBIX IBYMEPHBIX MHOTOOOpa3HiA.
Teopema Ditnepa 1711 MHOTOIPaHHUKOB.
Tomnonoruueckue cBoiicTBa nucta Meduyca 1 MPOSKTUBHOM MJIOCKOCTH.

. BektopHble GyHKIIUN OJJHOTO U ABYX CKAJISPHBIX apTyMEHTOB U UX Au(epeHInpoBaHue.
. [lonsitue nunuu. ['nagkue TuHUM.

. Kacarenbnas k nuHum.

. dnuna nyru. EcrecTBeHHas nmapaMeTpu3amusi.

. KpuBuszna u kpyuenue nuaun. @opmynsl OpeHe.

. BeiunciieHne KpuBU3HBI U KPYUYEHUS B IPOU3BOJIBLHOM MTapaMETPHU3aLIH.

. BunroBas nunus.

. [IoHsITHE TOBEPXHOCTH B €BKJIMJA0OBOM IIPOCTPAHCTBE. [ aKne mOBEPXHOCTH.
. KpuBsie Ha riankoii noBepxHoctu. KpuBoauHelHbIe KOOPAUHATHL.

. 3ameHa napaMmerpu3anuu. SJkobuas. SIBHOE ypaBHEHUE IOBEPXHOCTH.

. KacarenbHas miockocTs 1 HOpMaib.

. [lepBast kBagpaTudHasi popma MOBEPXHOCTH U €€ MPUITOKCHHSL.

. Bropas kBagpaTtuunas ¢hopma moBEpXHOCTH.

. Uunukarpuca [Jronena.

. 'maBHbIe kpuBU3HBL. 110o1HAsA U cpeHsIst KpUBU3HBI IOBEPXHOCTH.

IV. IEPEYEHB JUTEPATYPbI, HEOBXOJIUMOMH 1151 OCBOEHUSA
JANCIUIIJIMHBI

4.1. OcHoBHAsI JIUTEPATYypa

1. AranacsH, C. JI. 'eomerpus 1 : yuebnoe nocobue / C. JI. AtanacsH, B. I'. [TokpoBckuii ;
mox pexn. C. JI. AranacsH. — 3-¢ u3., 311. — Mocksa : JlabopaTopus 3Hanmii, 2021. — 334 c.
: W, CXeM., rpad. — Pexxum ocTymna: mo nojmucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=445908 (nara oOpareHHs:
25.11.2021). — Bubauorp. B kH. — ISBN 978-5-93208-507-3. — TekcT : 21I€KTPOHHBIH.

2. Jlenucos, B.1. AnreOpa u reomerpusi: npaktukyM : [16+] / B.W. [lenucos, B.M. Uyb6uu,
O.C. Yepnukona ; HoBocuOupckuii rocyiapcTBEHHBIN TexHU4Yeckuil yHuBepcuteT. — Ho-
BocuOupck : HoBocuOMpCKuii rocyiapcTBeHHbIN TexHuueckuid ynusepcuret, 2018. — 307
c. : wmr — (Yuebnukun HITY). — Pexumm gocrtyma: 10 TMOANHCKE. —
URL https://biblioclub.ru/index.php?page=book&id=576183 (n1ara oOpaleHus:
23.06.2020). — Bubauorp. B ku. — ISBN 978-5-7782-3791-9. — TeKcT : 371€KTPOHHBIH.

4.2. JlonotHUTEIbHAS JUTEpATypa

15


https://biblioclub.ru/index.php?page=book&id=445908
https://biblioclub.ru/index.php?page=book&id=576183

Kanmommnes, C.b. Ananutnueckass reoMeTpusi U JIMHEWHas anredpa :

yuebHoe mocobue /

C.b. Kagomries. — 2-e u3a., ucnp. u aom. — Mocksa : @usmaraut, 2011. — 168 ¢. — Pexxum

AoCTyIa:

10

IIOAIINCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=69319 (mara

oOpareHus:

23.06.2020). — ISBN 978-5-9221-1290-1. — TeKcT : 3IE€KTPOHHBIH.

Kyzosnes, B.I1. Kypc reomerpuu: snemeHTsl Tonosoruu, nud depeniuanbHas reoMeTpus,
ocHoBanus reomerpuu / B.I1. Ky3osnes, H.I'. [logaeBa. — Mocksa: ®usmariur, 2012. —

207 C. CXEM.,

niI.

URL: https://b.ibliocIub.ru/index.php?paqe:book&id:275554 (mata

— Pexum JOCTYTIA:

1o MMOJITHCKE. -

oOparieHus:

23.06.2020). — Bubauorp. B ku. — ISBN 978-5-9221-1360-1. — TeKCT : 37I€KTPOHHBIA.

bakynuna, 1. P. Haueprarenbnas reometpus : yueoHoe nocoodue : [16+] / U. P. bakynuna,
O. A. MouceeBa ; I[loBOMKCKHI TOCYIapCTBEHHBI TEXHOJIOTMYECKUH YHUBEPCUTET. —
Momkap-Oma : TToBOMmKCKHi rOCYIapCTBEHHBIH TeXHOIOrHYecKui yausepcutet, 2020, —

78 c. Wl., CXEM.,

Pexum

rpagp. —

: JlocTyna:
URL.: https://biblioclub.ru/index.php?page=book&id=615666 (mxara

M0 IIOAIIMCKE. —

oOpareHus:

25.11.2021). — bubnuorp. B k1. — ISBN 978-5-8158-2200-9. — TeKcT : 3JeKTPOHHBIN.

AranacsH, C. JI. T'eomerpus 2: yueOHoe mocobue mnsa By3oB / C.JI. AtanacsH,
B. T. ITokpoBckuii, A. YmakoB ; mox pena. C. JI. AranacsH. — 2-¢ W31., DJICKTPOH. —
Mockga : JIaboparopust 3nanuid, 2020. — 547 c. : ui. — (YueOHMK 151 BBICIIEH IIKOJIBI). —

Pexxum JloCTyma:

URL.: https://biblioclub.ru/index.php?page=book&id=445910 (nara

1o

TIOJTITUCKE. -
oOpareHus:

25.11.2021). — Bubauorp.: ¢. 539 - 540. — ISBN 978-5-00101-678-6. — TekcT : 31eKTPOH-

HBIN.

V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBbIX

JJIA OCBOEHUSA INCHUIIJIMHBI

Ne
nn

Ccbliika Ha
UH(POPMALMOHHBINA pecypc

HaumenoBanue pa3padoTku
B JJICKTPOHHOM (popMme

HocTynHocTh

1. http://www.biblioclub.ru DnexkTpoHHO-OMOIMoTeyHas | Perucrparus yepes Jro-
cucreMa (9BC) 00l YHUBEPCUTETCKUN
YHuBepcuteTckas 6ubnuo- | kommnbioTep. B nans-
TEKa OHJIAlH HEWIlIeM UHUBUYalb-
HBII HEOTPAaHUYEHHBIN
JIOCTYII U3 JIFOOOH TOY-
KM, B KOTOPOH UMEETCS
JocTtyn K cetu MuTep-
HET
2. http://www. exponenta.ru OO6pa3oBarenbHblil MaTema- | CBOOOMHBIN TOCTYTI
TUYECKUU CAUT
3. http://www. matclub.ru Ob6pa3zoBarenpHblii MaTeMa- | CBOOOIHBIN JOCTYII
TUYECKUN CAUT
4. http://www.fismat.ru Oo6pa3zoBarenbHblid MaTeMa- | CBOOOHBIN JOCTYII
TUYECKUN CaUT
5. http://www.mathnet.ru Oo6pa3zoBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYIT

THYECKUU CaAUT
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https://biblioclub.ru/index.php?page=book&id=275554
https://biblioclub.ru/index.php?page=book&id=615666
https://biblioclub.ru/index.php?page=book&id=445910

6. http://www.school.edu.ru Poccuiickuii 0011eo0pazoBa- | CBOOOMHBIN JOCTYII
TEJIbHBIW MOpPTAJI
7. http://lib.elsu.ru/ OBbC U3narenbcTBa PaGotaTh ¢ pecypcom
WWW.E.LANBOOK.COM | «JIAHb» — pecypc, npeo- | MOXKHO U3 CETH By3a 0e3
cTaBIsIrOIIU online j1o- NpeIBAPUTEITHHON peru-
CTYIl K HAy4YHBIM XypHAJIaM | CTPAllU{ WK U3 JII000H
Y TIOJTHOTEKCTOBBIM KOJUICK- | TOYKH MHPA, TJE €CTh
IIUSIM KHHT Pa3InYHbIX W3- nocty k cetu "UHTEp-
JaTeIIbCTB. HEeT", IPeIBapUTEITHHO
3aperuCTPUPOBAB
CBOH JIMYHBIA KaOMHET,
HAXOJsCh BHYTPHU CETH
BYy3a.
8. http://allmath.ru MareMaTH4eCKHii opTall, Heorpanu4eHHbI# 10-
COJIepIKAIUHN pa3JIeIbl: CTyI
BBICIIIasi MATEMAaTHKa, MPH-
KJIaJHas MaTeMaTHKa,
IIKOJIbHAsI MaTeMaTHKa,
OJIUMITMATHAs] MAaTeMaTHKa.
9. http://www.iprbookshop.ru | IToaHoTekcTOBast 6a3a anmek- | JlocTym K MOJIHOMY TEK-
TPOHHBIX U3IAHUM, COAEP- CTY M3JaHUM HA CaWTe
Karas yeOHUKH U y4eOHbIE | BO3MOXKEH IOCIIE aBTO-
noco6usi, MoHorpaduu, pHU3aluu, AJs 3TOro
MIPOU3BOJICTBEHHO- HEO0OXOIUMO TTOTYIUTh
NPaKTUYCCKUE, CIPABOYHBIC | JIOTUH M MApOJib B UH-
W3JIaHUs, TIEPHOTUICCKUE dbopManmoHHO-
W3JlaHus, a TaKXKe JIeJIOBYl0 | Oubnuorpapuyeckom
JUTEpaATypy IS MPAKTUKY- | OTHese OMOIHOTEKH.
FOIIUX cHeluraiInucTos. Pe- [Tocne nonydenus na-
CypC TPEIOCTABIISACT JOCTYI | POJISI HEOOXOAMMO
K KHUTaM Oosiee uem 250 u3- | MpOWTH JIMUHYIO PETH-
naTenbeTB ((henepanbHbIX, CTpAllMIO U B JATbHEH-
PETHOHAIBHBIX, By30BCKUX). | IIIeM pabOTaTh MO/ CBO-
UMU yYETHBIMH JJAHHBI-
MHU.
10 http://portal.tpu.ru/SHARED | anexTpoHHbIN yaeOHUK Heorpanuiennsliii no-
IKIKONVAL/Sites/Russian_ CTyI
sites/index1.htm
11 http://eqworld.ipmnet.ru/ru/l | MexayHnapoansiii HayuHo- | HeorpaHu4eHHBbIN J10-
ibrary/mathematics/angeome | oOpazoBaTeiIbHbIH CaiT CTyI
try.htm EqWorld
V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHbBIX
N UTHOOPMAIINMOHHBIE CITPABOYHBIE CUCTEMbI
1. ZzbMATH Maremarudeckas 6a3a gaH-

HBbIX, OXBaTbIBaromas OKOJI0

JlocTyn cBOOOIHBIM
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4 000 000 TOKyMEHTOB, U3
6omnee 3 000 xypHAJIOB U
170 000 kHUT IO MaTemaTu-
K€, CTaTUCTHKE, HH(pOpMa-
TUKE, (PU3UKE, ECTECTBEH-
HBIM HayKaMm

zbmath.org

2. http://ilib.mccme.ru Db ¢ kHUramu no marema- CBOOOTHBIH TOCTYTI.
THUKE.

VII. JUHEH3UOHHOE U CBOBOJIHO PACITPOCTPAHSEMOE
INPOI'PAMMHOE OBECIIEYEHUE
[Tpu peanuzanmu y4eOHON AUCUUIINHBI MPUMEHSETCS CIeAYIOIIee JIUIEH3HOHHOE U CBO-
00THO pacIpoCTpaHsIeMOe TPOrPAMMHOE 0OCCTICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIiIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUAI,
HEOBXO/MUMBIE IS OCYIIECTBJIEHUA OBPA3OBATEJIBHOI'O
HPOLECCA IO JINCHUIIVIMHE

VY4eOHble 3aHATHS POBOJAATCS B ayAUTOPHUAX, YKOMIJIEKTOBAHHBIX CIIELMAIA3UPO-
BAHHOW MeOEIbI0, B TOM YUCJE CTAlMOHAPHBIMU HJIM MIEPEHOCHBIMH TEXHUYECKUMU CpPEI-
CTBaMHU 00y4eHus (IPOEKTOP, 3KPAH, KOMITBIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa IPOBOJAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOM
TEXHUKON C BOBMOXHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» U obecrnieueHneM A0cTyna
B AJIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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