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1. HEJU OCBOEHMUS JUCIIUITJINHBI

[lenssMu OCBOCHUs AMCIMIUIHHEI «['eoMeTpHs» SBIsAETCS O3HAKOMJIEHHE C OCHOBHBIMH
METOJaMH, CpeACTBAMH M CIIOCO0aMH DELICHHS KJIAaCCHMYECKUX 3aJady 10 JIUCLHILIMHE
JUIS DajbHEeHIero NMpUMEHEHHsT MaTeMaTHYeCKOro amnmapara reoMETPHYECKOro HalpaBlIeHHUs
IS pellieHus TPaKTHYECKUX 3a/1a4, CBA3aHHBIX € NIPO(QHIIEM MOATOTOBKH.

3anauu JHCUMIIHHDI:
* OBJIaJicHHE€ TEOPETUYECKHX OCHOB HAyKH, TEPMHHOJOIMH, JTaloOB CTAHOBJICHHS,
MHOroo6pasisi TeOMETPHH, CBsi3ed pPa3NIWYHBIX pa3/esiOB; HM3y4EHHE OCHOBHBIX IIPHEMOB H
METOJOB PELIEHHS FreOMETPUIECKUX 3a/1ay;
* (opMupoBaHHE HABBIKOB pabOTHI ¢ y4eOHOH M HAy4HOW JIMTEPATYpOi; pelIEHUs PACYETHBIX
3aja4; MOCTPOEHMs Mojenel, Haubolee IONHO OTBEYAIOMMX TPeOOBaHMSAM IIOCTABICHHOM

3a/]ja4yy; OBJIaICHHE YMCHHUEM PEUICHHA TBOPYECCKUX U HECTAaHJapTHBIX 3aa4.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

W3yyeHne QUCLMIUIAHBI IPEJNOaraeT HaJIMuhe y CTYICHTOB y4eOHBIX KOMIIETEHIUH 1O
3JIEMEHTAPHOM reOMETPHUH, KOTOPbIE JOKHEI OBITh MOTYy4YEHBI B paMKaX CPeAHEro oOpa3oBanus,
a Takke (yHAaMEHTATBHBIX MAaTEeMaTHYECKHX 3HaHHH, KOTOpPBIE MOTYT OBITH MOJYy4EHHI B
paMKax KypcoB «Anrebpa U TeopHs 9ucen», «MaTeMaTH4eCKHi aHaIU3),

3HaHMs, TOJYyYEHHblE B paMKaX H3y4eHHs [JaHHOW JUCLUILIIMHBI, MOTYT OBITh
IPUMEHEHB! TIPH M3yYeHHH Pa3IM4YHBIX KypCOB anreOphbl, MaTeMAaTHYECKOro aHanusa, (PU3HKy,
METOJMKM M3yYeHUS MaTeMaTHKH, UH(QOPMAIMOHHBIX TEXHOJIOTHMH, a TaK e Ui HalmuCaHus

KYPCOBOIi ¥ BBIITYCKHON KBaTHGHKAIMOHHOH paboT.



3. KOMIIETEHIIMH OBYYAIOIIEI'OCSsl, ®POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUA JUCHUIIIMHBI (MOY JIS)

B pesynbTaTe OCBOCHHUS AUCHMIUIMHBI O0yd4alomMHCA JOJ/DKEH JIEMOHCTPUpPOBATh
creayionme pesynsraTtsl oopasosanus: IIK-1,11,12.
BBINyCKHUK H0JDKEH 00J1a1aTh ClieTyoIuMi npodeccHoHaibHbIMU KomneTeruamu (1K)
B 00JIaCTH Ie1aroru4ecKoi NesTeIbHOCTH:

IK-1 — TrOTOBHOCTBIO peaM30BBLIBATH 00pa3oBaTeNbHbIE IPOrpaMMbl IO MPEAMETY B
COOTBETCTBHH C TpeOOBaHUSIMHU 00Pa30BaTENbHBIX CTAHIAPTOB,;

IMK-11 — roTOBHOCTH MCIOJIB30BaTh CHCTEMATH3WPOBAHHBIE TEOPETHYECKHE H MPAKTHYECKHE
3HAHUS JUIS IIOCTAHOBKH M pEIUCHWs HCCIIENOBaTENbCKAX 3adad B obnactu
o0pa3oBaHus;

MK-12 — cHoocoOHOCTBIO — PYKOBOAMUTH — Y4eOHO-HMCCIIENOBATENBCKOW  IEATEebHOCTBIO

o0yuaroumxcs.

CrymeHTsl, H3ydaloumpe guctuumiuHy «['eomMeTpus», TaKkke JIOJKHBI OBNAaNeTh
npodeccuonannnoii  komnerenumeii (IKer), 3akperiennodi B IIpodeccnonanbnom
craniapre mnegarora (YTBEp)KACH NpHKa3oM MuHuMCTepCTBAa TpyAa M COLMAIBHON 3alUTHI
No544n ot 18 okrabps 2013r.): «CoBMmMecTHO ¢ OOYYalOIIUMUCH CTPOUTH JIOTMYECKUE
paccyxeHus (HarpuMmep, pelieHUe 3a/1a9i) B MaTeMaTH4YeCKUX M HHBIX KOHTEKCTaX, IOHMMAaTh

paccyXaeHue o0y4aromuxcs»
B npouecce popmuposanus komnerenmuit [1K-1, ITK-11, I1K-12 oby4atoumuiics 10JnKeH

JIEMOHCTPUPOBATH ClIEYIOIIHE Pe3yIbTaThl 00pa3oBaHus:

3Hamb: OCHOBHBIE TIOHATHS, CBOWCTBA, TEOPEMBI TEOMETPHYECKOH TeopuH, (HopMyIibl
BBIYMCIICHNS YHCIIOBBIX XapaKTEPHCTHK U criocoOs! ux nomyyenus (ITK1);

yMemb: UCIOJB30BaTh 3HAHMSA, MOJIyYEHHbIe paHHEee KaK NMPH W3YYCHHH I€OMETPHH TaK M NPH
M3y4deHUsl APYIHX MaTeMaTH4YeCKMX HayK, AJisd HM3y4YeHHH CIIe[YIOUMX pasJIe]ioB FeOMETpUH
(ITIK1), ucnosb30BaTh U3yYEHHYIO F€OMETPHYECKYIO TEOPHIO IIPH PEIICHHH HCCIIe/I0BATEIbCKUX
zagad (IIK11) xak MHAMBMYAIBHO, TAK M B MaJIbIX IPYINax, a TaKKe MPUHAMATE PYKOBOJACTBO
uccnenosarenbekuM komektusoMm (IK12, ITKer);

¢/1a0ems METONONIOTHEH OpraHW3aliy, [UIAHWPOBAHUs, IPOBEICHUS H3MEpEeHHH U 00paboTKH

pe3yJIBTaTOB KCIEPHMEHTANBHBIX uccnenosanui (IK1).



4. CTPYKTYPA U COAEPKAHUE JUCIHMIIJIMHBI (MOAYJIA)

OO6I1ast TpYA0EMKOCTh JTUCHHMIUIAHBI COCTABIAET 13 3aueTHBIX eauHuI, 468 yacos.

Buapl yuebHoit paboTsi, ®opmbl
o BKJTIOYAsi CAMOCTOATENbHYIO Ob6bem TEKYLIEero
= paboTy CTyIEeHTOB y4eOHOiM KOHTPOJIsA
e 5] M TPYAOEMKOCTH (B yacax) paboThl, YCIIEBAEMOCTH
Ne Paznen (tema) 8 § ) Q o C (no neoeisim
n/m| JAHCUHMIUIHHBI P = = |5 %|& = = A. | IpUMEHEHHEM cemecmpa),
= = =2 E & g g 5 £ | HHTEPaKTHB- dopma
= 5| B z %% 8'8| O || HBIX METOOB | NPOMEKYTOUYHOM
A E = aERe | (B yacax / %) aTTecTanuu
= |5 [~ (no cemecmpam)
I BektopHas 1 1-3 ) 8 10 4/ 40%
anrebpa
2 MeTtoj 1 4-6 4 10 14 4/29%
KOOPJIMHAT. PK1
[Tpsamas U
IJIOCKOCTB
3 | Kpuseie Broporo |1 |7-12 |6 |18 24 6/33%
mopsaka  Ha PK2
eBKJIUI0BOM
IUIOCKOCTH
4 | IloBepxHocTH 1 |13-18 |6 |18 24 6/33%
BTOPOT'0 HOpsi/IKa PK3
B €BKIH/IOBOM
IIPOCTPAHCTBE
Urtoro 18 | 54 72 20/ 25% 3au€T ¢ oueHKoH
5 | Teopus 2 |14 4 |4 6 4/50%
npeodpa3oBaHus PK]
IJIOCKOCTH 7
IIPOCTPaHCTBA
6 | DneMeHThI 2 |5-6 2 |2 6 2/50%
obmel  Teopuu
MHOTOMEPHBIX
TIPOCTPAHCTB
7 | k-MepHbIe 2 |7-14 |8 |8 11 8/50%
reOMEeTpHYECKHe
00BEKTBI B N~
MEpPHOM b
EBKJTHI0BOM
ITPOCTPAHCTBE
8 | OcHoBatus 2 |13 2 |2 2 2/50%
IreOMETPHH
9 | HeeBkiu10BbBI 2 |16-18 |2 |2 2 2/50% PK3
| reometpum
| Mroro 18 | 18 27 18 / 50% DK3aMeH
10 | IlpoekTtnusHas 3 [1-13 14 | 14 48 14/ 50% PK1
I'COMETpHS PK2
11 | Meroas! 3 |14-18 |4 |4 24 4/50% PK3
n3o0pakeHus
Wtoro 18 | 18 {2 18 / 50% 3auer ¢ oleHKOo#H
12 | Tononorus 4 11-2 2 |4 2 2/33%



13 | duddepenimnais 3-7 6 |10 6 6/38%
Has  TreoMeTpus PK1
KPHBBIX
14 | luddeperumnans 816 |8 |18 6 8/31%
Has  reoMeTpus PK2
TTOBEPXHOCTEN
15 | BuyTpeHHss 17-18 |2 |4 4 2/33% PK3
reoMeTpust
OBEPXHOCTEH
18 | 36 18 18 /33% JK3aMeH
Bcero 72 1126 |0 |0 189 |0 | 74/37%
CopepxaHue QUCHMIITMHBI MOAYJISA
Ne Pazpen

/1 | AUCHHILIHHEI

Conepxanune

BekTopnas anredpa

Hamnpasnennbsie oTpe3kud. BekTopsl. CrojkeHHE BEKTOPOB, YMHOKEHHE BEKTOpA Ha
YHCIIO.

Jluneitnas 3aBUCUMOCTb BEeKTOpOB. bazuc.

Koopaunats! BekTopa B 6a3uce. JleiicTBHS Haj BEKTOpaMH B KOOPAHHATHOH (opme.
BektopHoe npoctpaHcTBO. Pa3MepHOCTH BEKTOPHOI'O TPOCTPAHCTBA.

Yron mexnay BekropaMu. [ToHsTHE OPHEHTUPOBAHHOTO YTIIa.

CkansipHoe npou3BeieHHe BeKTopoB. Moayiib BekTopa. EBKINA0BO MpOCTpaHCTBO.
BekTopHoe nmpou3BeneHne BeKTOPOB. [1nomane TpeyroibHuKa.

CMmemanHoe pou3BeieHue BeKTOpoB. OObeM TeTpaspa.

OpToroHaabHOCTb BEKTOPOB. OpTOroHaau3aus CHCTEMbI BEKTOPOB.

[IpuMeHeHre BEKTOPOB K PELICHHIO 3a/1a4 IKOJIBHOIO Kypca TeOMETPHH.

AddunHHas KOoOpAMHATHAs CHUCTeMa Ha IUIOCKOCTH M B  IPOCTPAHCTBE.
[IpaMoyronpHas JekapToBa cUCTEMa KOOpJAUHAT.

Knaccuduxanus cucrem KoopaAMHaT.

Haxoxnenne B ap@uHHON KOOPJMHATHOM CHCTEME KOODAHMHAT HAMPABICHHOTO
OTpe3Ka, cepeliMHbl OTpe3Ka, [ejleHHe OTpe3ka B JaHHOM OTHOILEHHH, KOOP/HHATHI
LEHTpAa TSKECTH CHCTEMBI JBYX MaTepUallbHBIX TOYEK, I[EHTpa TIKECTH
TpeyrojibHuKa. Haxoxaenue B npsaMOyrojbHOH A€KapTOBOM KOOPAMHATHOW CHCTEME
JUTMHBI OTpe3Ka.

Dopmyisl npeobpazoBaHus KOOPAUHAT.

I Ipunoxkenure METOIa KOOPAMHAT K PEHICHHUIO 3a/1a4 LIKOJBHOIO Kypca reOMETPHH.

Meton KOOpJAHHAT. Hpsmaﬂ H IINTIOCKOCTh

IIpsmas TMHHS Ha TUIOCKOCTH:

Cnocobpl 3ajaHMs 1psAMOH. YpaBHeHMEe NpAMOWH. Buasl ypaBHEHHs NPAMOMN.
B3anMHoOe pacnosioKeHHe JBYX M TpeX MpAMBIX. YToa Mexay npsambiMu. Paccrosnue
OT TOYKH 10 npaMoi. PaccTosiHue Mex1y NpAMBIMH.

IT10cKOCTh B IPOCTPAHCTBE:

CrnocoObl 3ajaHMs NIOCKOCTH. YpaBHEHHE IUIOCKOCTH. B3aMMHOE pacnojiomeHue
JIBYX W TpeX IUIOCKOCTEH. YTOJ MexJy IUIOCKOCTAMH. PaccTtosHue OT TOYKH 10
MJI0CKOCTH. PaccTosHue MeXy IBYMS TIIOCKOCTSMH.

[IpssMas TUHHA B TPOCTPAHCTRE:

Cnocobel  3amanus npsAMoi. YpaBHeHMe npsMoi. Buisl ypaBHeHHs NPAMOIA.
B3aumHoe pacnosioxkeHue AByX M TpeX MPAMBIX. YT0J MeXAy npsMbiMu. Paccrosnue
OT TOYKHM J0 NIpsAMOH. PaccTosinue Mex 1y 1BymMs NpsSMbBIMH.

[IpsmMas ¥ MI0CKOCTH B MPOCTPAHCTRE:

B3anmHOe pacnmonokeHHE MpsAMOH M TUIOCKOCTH. Yrom MeXIy Mnpamoit u
TITIOCKOCTBIO. PaccTosHue MeXay IpsAMO# H IUIOCKOCTBIO.

OCHOBHBIE 33/1a4¥ Ha NPSIMYIO H MIOCKOCTB.

[Ipunoxerne TeOpHH MPAMBIX M IUIOCKOCTEH K PEIICHHIO 3a4a4 HIKOJBHOrO Kypca
I€OMETPHH.




KpuBBIE BTOPOro nopsjika Ha
E€BKJIMIOBOI MJIOCKOCTH

Kpussie Ha miockocTH. CriocoOsl onpeneneHus. Bubl ypaBHeHHH.

Kpusble BTOporo mopsaka. Omiunc. I'mnepGona. Ilapabona. Onpenenenue.
VYpasuenue. [locTpoenue.

O6mee ypaBHeHWe JIMHHM BTOPOro Iopsaka Ha miaockocTH. [Ipusenenue obuiero
ypaBHEHUs K KAHOHMYECKOMY BHJLY.

L{eHTp JTHHMM BTOPOroO MOPs/IKA.

[MpsAMBIe JIMHUHM U KPUBBIE JIMHK BTOPOTO NMOpsiaKa. B3auMHOE pacnonokeHne npamMon
H KPUBO# BTOPOTO MOPSIIKA.

AcumnTorel. KacarensHele. [luaMeTpesl JHHMH BTOporo mopsiaka. [nmaBHble
HarnpasieHusi. OcH.

Knaccudukarus JMHUHE BTOPOro MOpsAAKa Ha IIOCKOCTH.

ITpusiokeHHe TEOPUH KPHUBBIX BTOPOro MOPS/IKA K PEIICHUIO 3a/[a4 WKOILHOTro Kypca
reOMETPHH U AJIreOpBI.

[ToBepXHOCTH
BTOPOTO TOpsIKa B

eBKJINI0BOM
IIPOCTPAHCTBE

INoBepxHocTH B mpocTpancTBe. CriocoOrl onpenenenus. Buibl ypaBHEHHUH.
Dmumncoun. ['mnepGonounel. Ilapabonounasl. LIMIMHIPHYECKHE TOBEPXHOCTH.
Konnueckue noepxHoct. Onpenenenue. Ceyenns. Y paBHeHHe. YacTHEIE ClIyYaH.
[IpsiMosnHEiHbIe 00pa3yrolIie OBEPXHOCTEN BTOPOro MopsaKa.

B3auMHO€e pacrofioKeHne MPsSMBIX (TIIOCKOCTEN) M MOBEPXHOCTEN BTOPOIO MOPAJIKA.
Knaccudukaiius moBepxHOCTEH BTOPOro Nopsika B €BKJIMI0BOM IIPOCTPAHCTBE.
[TpunoxeHne TEOPUH IOBEPXHOCTEH BTOPOro MOPsZIKA K PELICHHIO 3a/1a4 WKOJILHOTO
Kypca reOMETPUH U anreOphl.

Teopus npeoOpazoBaHus IIIOCKOCTH U MPOCTPAHCTBA

Orob6pakenue u nmpeobpazoBaHue MHOXeCTB. ['pynmna npeoOpa3oBaHuii MHOXECTB B
T€OMETPHH.

[TpeoOpazoBanue NJI0CKOCTH:

JIBuKEHHsI TUIOCKOCTH. Buapl aBMkeHHH mockocTd. Dopmyibl IBMKEHHH
rtockocTH. Knaccudukanus ABUXKEHUH MIOCKOCTH.

[Ipeo6GpasoBanne mnmoao0HMs IUIOCKOCTH. Buasl monobuit mimockoctd. Dopmyiibi
npeoGpasoBanust monobus. Knaccuduxauus nogo6ui miockoCTH.

AdounHBIE npeoOpa3oBaHus TUTOCKOCTH. [TepcnekTuBHO-ap puHHOE
npeoGpasoBanne IIockocTd. Popmynsl adpPuUHHBIX Npeobpa3oBaHHi IUIOCKOCTH.
['pynna u noArpynisl ahGUHHBIX MTpeoOpa3soBaHui IIOCKOCTH.

[Tpunoxenue mpeoOpa3oBaHMil MIOCKOCTH K PEIIEHHMIO 3a1ad ILIKOJIBHOTO Kypca
reOMETpPHH.

[Tpeobpa3zoBaHue NpOCTPAHCTBA:

JIBUXKEHHs TIpOCTpaHcTBa. Bupma nBmkeHui npocrtpancTtsa. Knaccugpukanus
JIBHOKEHUM IIPOCTPAHCTBA.

[TpeoGpazoBanue nNoaodMs IPOCTPAHCTBA.

Addunnpie npeobpaszoBanus NpocTpaHcTBa. ['pynna u moarpymnsl apduHHBIX
npeoOpa3oBaHuid MPOCTPAHCTRA.

MuBapuanThl npeoOpa3oBaHus IUIOCKOCTH M NPOCTPaHCTBA. Buiasl MHBapHAHTOB.
AJTOpUTM HaXO0XIECHHS.

neMeHTHI 001el TeOpHH

MHOTOMEPHBIX

[IPOCTPAHCTB

BekTopHoe n-MepHOE IIPOCTPAHCTRO.

EBKJIHIOBO BEKTOPHOE N-MEPHOE IIPOCTPAHCTBO.

OpronopmupoBanHli 6a3uc. Koopannats! BekTopa B 6asuce.

JleticTBUS HAJ BEKTOpaMH B N-MEPHOM €BKJIMIOBOM IIPOCTPAHCTBE.

CxanspHoe, BEKTOPHOE U CMELIAHHOE IIPOU3BE/ICHAS] CHCTEMBI BEKTOPOB B N-MEPHOM
€BKJTHIOBOM IIPOCTPAHCTBE.

AdduHHOE BEKTOPHOE N-MEPHOE MMPOCTPAHCTBO.

EBKIMIOBO N-MEPHOE TPOCTpaHCTBO. JlekapToBa NpsAMOYTrOJbHAas KOOpPAMHATHAs
cHCTeMA, [IBHIKECHHA N-MEPHOTO €BKIHAOBOTO IIPOCTPAHCTBA,

IToxo61st n-MepHOTo €BKIMI0BOIO MPOCTPAHCTRA.




7 o o k-MepHBI€e TUIOCKOCTH B N-MEPHOM IIPOCTPAHCTBE:!
& = E Croco6bl 3amanus K-MepHOH IUIOCKOCTH. YpaBHeHHE K-MepHO# miaockocTd. Bumb
§ S g ypaBHeHHs k-MepHO# mnockocTd. BzauMHoe pacnonoxeHne HEeCKOAbKMX K-MEpHBIX
= & B | IIOCKOCTEH.
g 2 % [ToHsiTHE MHOTOMEPHOTO yIJIa.
S m ; Paccrosinue oT To4YkH k-MepHOH MIIOCKOCTH.
& é 2 PaccTosiHue MeXIy AByMs k- ¥ m-MEpHBIMYU IJIOCKOCTSIMH.
o g S Ksanparuunsie Gopmbl. [10105KHTENBHO-0NIPEIEIEHHBIE KBaIPaTHYHBIE (DOPMBIL.
53 E Kpanpuku B adpduHHOM n-MepHOM mpocTpaHcTBe. IlpuBeneHue KBaJpHKH K
E & HopMasibHOMY BuAy. Knaccudukanus kBaapuk.
KBajipuky B eBKJIHIOBOM IIPOCTpaHCTBE. BUIBI KBaJPUK paHra JBa U TPH.
8 ® AXcHOMAaTHYECKHH 1Toax0 K (OpMUPOBAHHIO T€OMETPHUYECKOro 3HaHus. EBkiniosa
g §_ reometpus. [Ipobnema nsaroro nocrynara Eskinna
)
=2
S 2
9 = ['eomerpus Jlobauesckoro.
2 3 ['eomerpus Pumana.
i
53
g 2
am
10 [IpoexTuBHOEe mpocTpaHcTBO. Omnpenenenue. CpoiicTBa. IIpuMepsl NPOEKTUBHBIX
npoctpancTB: [IpoekTHBHAs npsMas, KOOPAHHATBEI TOYEK HA MPOEKTHBHOH MPAMO.
[TpoexTHBHAS MIOCKOCTh, KOOPJAHMHATHI TOYEK Ha MPOEKTUBHOM IIOCKOCTH.
Mozens MPOEKTHBHOTO HPOCTPAHCTBA, OCOOBIE TOUKM. PacmumpeHHas npsMas Kak
MOJIEJIb IPOEKTHUBHOM npsamoit. OcoOble TOYKH paciIMpeHHOM npaMoi. Paciypennas
IUIOCKOCTh KaK MOJIENb IMPOEKTHBHOM IIOCKOCTH. OcoOble TOUKM pacIIMpeHHON
TUJIOCKOCTH.
- [ToHsATHE MPOEKTHBHOIO penepa u NMPOEKTHBHBIX KoopauHat. IlocTpoeHue TOUKH 10
E_ eé KOoOpAMHATaM Ha MOJENH NMPOEKTHBHOM NpsMo# M miuockocTH. BoccTanoBieHue
2 KOOpJIMHAT TOYEK pacIuMpeHHOro mnpocrpaHcTBa. [IpeoOpasoBaHne NpPOEKTHBHBIX
3 KOOpJHHAT.
5 VpaBHeHHE NPSIMOH HA IPOEKTUBHOM MIJIOCKOCTH.
= [IprHLUN JBOHCTBEHHOCTH IIPOEKTHBHOMN MJIOCKOCTH M IMPOCTPAHCTBA.
= Teopema [lesapra. I[Ipumenenue Tteopemb! Jlezapra mnpu pelIeHHH 3a7a4  Ha
% [IOCTPOCHHUE IIKOJILHOIO Kypca FreOMETPHH.
g [TpoexTuBHBIE OTOOPAXKEHHUS NPAMBIX U IIyYKOB.
= [IpoexTuBHBIE Tpe0OpazoBaHus NPSIMOW U ITy4Ka.
[lepcniekTUBHBIE OTOOPAKEHHS.
CnoxHOoe OTHOIIEHHE TOYEK npsMmeIX. l'apmonuuyeckass uerBepka. IlosHbIR
YeTBIPEXBEPLUMHHUK, TADMOHNYECKHE CBOMCTRA TOJIHOTO YETHIPEXBEPIIMHHHUKA.
KpuBbie BTOPOro Mopsjika Ha MPOEKTHBHOM IIIOCKOCTH, UX KJIACCH(HKALHUA.
OBasnbHble JIHHHH BTOporo mnopsaka. Teopema Illrelinepa, clencTBUs TEOpeMbl
Ilreitnepa. Teopema [Tackans. Teopema bpnanmona.
3amayy Ha [OCTPOEHHE, CBA3AHHBIE C OBAJIbHOM JIMHUEH.
11 [lenTpanbHOE U NapauIeIbHOE IPOCKTHPOBAHHE.
2 N3obpakeHre MIOCKUX QUTYp B MApaAICIBHON IPOCKIHH.
c 5 N3obpakeHre MHOTOTPAaHHMKOB, KOHYCa, LMJIMHApA M luapa B NapaieabHON
g E MPOEKIIMH.
= '8 ITousitue 06 akcoromeTpuu. [lomHble 1 HenoyHble H300paXKeHUs.
g2 [TO3MLMOHHBIE B METPUYECKHE 3a/1a4H.

[Moustue o Merone Momxa.




12 Tononorunyeckoe npoctpaHcTBO. OTAEIUMOCTD, KOMIIAKTHOCTD, CBA3HOCTD.
= HenpepsisHoe otoGpaxenue. 'omeomopdusm.
& Muoroo6pasust.  KnerouHoe  pasnoxkeHue M DiijepoBa  XapaKTepPHUCTHKa
= mHOroobpasus. [lonstne o0  KijaccMUKAlMM  KOMIMAKTHBIX  JBYMEPHBIX
= MHOr006pa3suii.
= Beinykisle MHOrorpaHHukd. IIpaBuibHBIE MHOTOrpaHHMKM. Teopema Diinepa o
NpaBUJIbHBIX MHOTOTPaHHHKaX.
13 5 [Tonstue muauu. ['nagkue nuauu. Kacarensnas. Jinuna nyru. Kpususna u kpydenue
= E nuaud. Penep Opene.
s &
= &
= =
=
L
& B
=)
<
=
=alle
= O
:[ —~
14 5 [Tousitue nosepxuoctu. ['mankue nmosepxnoctu. KacarenbHas miaocKocTh ¥ HOpMaJlb
B MIOBEPXHOCTH.
538 [TepBas kBagpaTHuHas (opMa MOBEPXHOCTH H €€ NpuioKenus. KpuBusna KpuBoi Ha
Q
5 B o | moBepXHOCTH.
é %’ % | Bropas kBagparnnas ¢opMa MOBEPXHOCTH H €& MPHIIOKEHH.
L
L o
=
= =
=
=t
13 = « = JNepusBaumonnsle  Qopmynsl mosepxHocTd. Teopema T'aycca. I'eomesuueckas
= & S KpUBH3HA KPUBOH Ha MOBEPXHOCTH.
é o %5 |leonesuueckue muuuu. ['eomesudecknii TpeyronpHHK. [TOBEpXHOCTH MOCTOSHHOM
B § 2 rayccoBOi KPUBM3HBI.
528

5. OBPA3OBATEJIbHBIE TEXHOJIOI'HH

B coorBercTBUH ¢ THIIOBEIM IIOJIOXKEHHEM O By3e K BHAaM Y4eOHoH padorsbl
ornecensl: nekuuu (JIK), cemunapsr (C), npakrudeckue 3ansatus (I1P), naboparopueie paboTh!
(JIP), koncynsranuu (K), xontponsusie pabotsl (KP), xomnoksuymer (KJI), camocrosrensbHbie
pabotsr (CP), nayuHo-uccnemoBaTensckas pabora (HUP), mnpaxtuxu (IIPK), xypcosoe
npoektuposanue / Kypcosas padora (KII/KP).

BuaaMu TeKylero KOHTPOJIsi MOTYT CJIYKHTb: BhIIIOJIHEHHE KypcoBoro npoekra (KII),
kypcosoii paborer (KP), 3ammra mnabopatopuoit paboter (JIP), pacuernoe 3apanus (P3),
noMamrero 3ananus (J13), Hanucanue pedepara (P), acce (D), moxnan (M), xomnoksuym (K),
py6exHbiii kouTpons (PK), rectuposanue (T) u T.1.

BugamMu  HMTOroBoro KOHTpoJasi Moryt ObiTh: 3ader (3), oax3amen (D),
nubdepenurpoBanHblii 3auet (3¢O).

B TeueHune ceMecTpa 0CyMIECTBIAAIOTCH:
€ JEKIHOHHO-CEMUHApcKas cucrtemMa 00y4eHHs (TpaIHLHOHHBIE JIEKIMOHHBIE H

NNpaKTHYCCKHE 3aH}1THSl);



@ obydeHre B MalbIX Trpymmnax (BBIMOIHEHHE HCCIENOBATENbCKUX, THIOBBIX pPaboT B

rpynmnax u3 AByX WIH TPEX 4YelOBEK);

. MHIUBHAYyaIbHas paboTa CTyAEHTOB (BBINOTHCHHE HMHIMBHIyanbHbIX 3ainanuii (PI'P),
HCCIeIOBaHM, HAMUCAHKUE JIOKJIa0B, pedepaTon);

. NPUMEHEHHE MYJIbTHMEIHA TEXHOJOTHH (IIPOBEJEHHE JIEKIMOHHBIX W CEMHHApPCKHUX
3aHATHH ¢ IPUMEHEHUEM KOMITBIOTEPHBIX IPE3EHTAMN U JEMOHCTPALMOHHBIX POJIMKOB
C NoMomBIo mIpoekTopa, DBM, mnpuMmeHeHHE KOMIIBIOTEPHBIX IPOrpamMM-TECTOB IS

MOHHTOPHHIA 3HAHHH);

o npuMeHeHHe  HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX — TEXHOJOIMH  (KOHCYIbTallMU
MOCPEICTBOM MHTEpHET OOlIeHHsT (DICKTPOHHAs [04YTa, BUJAEO KOHCYJIbTALMH,
MCIIOJIb30BaHME COLMAIBHOM CeTH TpYNIBI Uil paclnpocTpaHeHHs HH(OpPMALHH 110
paccMaTpHBaeMbIM BOIIPOCAM ayIHTOPHBIM));

. npaKTHyecKas paboTa CTyJeHTaMH OCYIIECTBIIAETCS KaK HA MPAKTHYECKUX 3aHATUAX, TakK
M CAMOCTOSITENLHO TPH PELICHUH IOMAIIHUX 3aJaHuM, IPYNIOBBIX M WHIAMBHIYAIbHBIX
IIPAKTHKYMOB KaK ayJUTOPHBIX TaK M BHEAYAUTOPHBIX, YTO IIPOBEPAETCH BHIOOPOUHO;

o IIPOBOAATCS ~ KOHTPOJMbHBIE  paboTBl  (CAMOKOHTPONb),  PEHTHHIOBBIE  CPE3bI,
NPOMEXYTOUHBIE TECTHPOBAaHHS KaK ayJMTOPHBIE, TAK M IMOCPEACTBOM BO3MOXKHOCTEH

CETH HHTCPHET.

6. OLIEHOYHBIE CPEACTBA JJIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAIIMH 1O UTOT'AM OCBOEHUSI
JUCHUATIIIMHBI 1 YYEBHO-METOJJHYECKOE OBECIIEYEHHE
CAMOCTOSITEJILHOI PABOTBI CTYJIEHTOB

Opranuzauus 1 yaeGHo-MeToIHIecKoe obecneyeHue
caMoCTOATENBHOI padoTel cTyaenTos (180 yacos)

Texymasn CPC, HanpaBneHHas Ha yIiIyOJICHUE H 3aKPEIICHHE 3HAHUNH  CTYACHTa,
pa3BHTHE NPAKTHYECKHX yMEHUH BKIIIOYaeT:
e paGoTy C JIEKIIMOHHBIM MAaTEPHAIOM, IOKCK U 0030p JIMTEPATyPhI U 3NEKTPOHHBIX
HCTOYHMKOB MH(OPMAIIUH 110 MHANBUAYAIBHO 3aJlaHHOM npobiemMe Kypca,
BBITIOJTHEHHE JOMALIHUX 3aJaHui, KOHTPOIBHEIX pabor,
U3yYEHHE TeM, BEIHECEHHBIX Ha CAMOCTOATENBHYIO MPOPaboTKy,
[OArOTOBKY K IIPAKTUYECKUM M CEMHUHAPCKUM 3aHsATHAM;
MOATOTOBKA K KOHTPOJBHOH pabore, K 3a4eTy, IK3aMeHy.
Pacuernoe 3amanue (P3) OpHEeHTHPOBAHO Ha Pa3BUTHE HHTEJUIEKTYAIbHBIX YMEHHH,
KOMIUIEKCA YHHMBEPCAIbHBIX (OOIIEKYNBTYpPHBIX) M NPO(ECCHOHAIBHBIX KOMIETEHLMH,
TMOBBIIIEHHE TBOPYECKOTO MMOTEHIHANa CTYACHTOB BKIIHOYAeT CJIEAYIOIIHE BHIBI paboT Mo
OCHOBHBIM TpobnemaMm Kypca:
e [IOWCK, aHAJIU3, CTPYKTYpHpOBaHHUE ¥ Npe3eHTauus HHpopMaluy,
e aHaIM3 Hay4YHBIX IMyOJIMKaAIMi 10 3apaHee ONPENETICHHON MPENoaaBaTesieM TeMe;
e apanu3 (aKTUYECKMX MAaTEpHalIoB [0 3aAaHHOW TeMe, TMPOBEACHUE pacUETOB,
COCTaBJICHHE CXEM M MOjie/iell Ha OCHOBE CTAaTHCTHYECKHX MaTEPHAIOB,



Cojep:xaHne CaMOCTOATE/ILHOMH PaboThI CTYIEHTOB N0 JHCHHILJIMHE

Cemectp 1

10.

Ll
12.

13
14.

15.

16.

TeMbl NOMAaIIHHX 33JaHHHA:
JleficTBUA HaJ BEKTOpaMH B KOOpPAMHATHOH dopMe.
[Ipeobpa3oBanus KOOpAMHAT Ha MJIOCKOCTH.
YpaBHeHHE NpsAMON Ha IUIOCKOCTH. BUab! ypaBHEHHS NPAMO#H Ha MIIOCKOCTH. Pa3nnynble
criocob 3amanus NpsAMO Ha nuiockocTH. B3auMHoe pacnonokeHue IByx NpsMbIX Ha
IUJIOCKOCTH. B3auMHOE pacrosloxKeHHe TpexX MPsSMBIX Ha MJIOCKOCTH.
VYron Mexay NpAMBIMH Ha IUIOCKOCTH. PaccTosHHE OT TOYKH 10 NPAMOH U MEXy AByMs
napajuieJbHbIMH IPAMBIMH Ha IJIOCKOCTH.
Oproronanu3anus 6a3zuca B TpexMepHOM npocTpaHcTBe. Co3/laHne KOOpAHHATHOH
CHCTEMBI H BBIYMCIICHHSA B HEH 3aJaHHBIX BEIMYHH.
YpaBHeHHE TPAMO# B TPEXMEPHOM ITPOCTpAaHCTBE. BUIbI ypaBHEHHs MPAMOH B
TPEeXMEpPHOM MpocTpaHcTBe. Pazmuunble criocod 3aaHus NpAMOH B TPEXMEPHOM
npocTpaHcTBe. B3auMHOE pacnoniokeHue ABYX MPAMBIX B TPEXMEPHOM MPOCTPAHCTBE.
B3auMmHoOe pacrosiokeHHe TpeX NMPAMBIX B TPEXMEPHOM IIPOCTPAHCTBE.
Yroa Mexay NpsSMbIMH B TPEXMEPHOM IIpocTpaHcTBe. PaccTosHue OT TOUKH 0 NMpsMOi
M MEXY JABYMs NapauleIbHBIMK IPAMBIMH B TPEXMEPHOM IIPOCTPAHCTBE.
YpaBHEeHME IJIOCKOCTH B TPEXMEPHOM NpOCTpaHcTBe. BUpl ypaBHEHUS IIIOCKOCTH B
TPEXMEPHOM NpocTpaHcTBe. Pa3inyHble crnocob 3a/laHys MII0CKOCTH B TPEXMEPHOM
npocTpaHcTBe. B3auMHoe pacionokeHue NpsAMoH U INIOCKOCTH, ABYX IIOCKOCTEH B

TPEeXMEPHOM IPOCTPAHCTBE, TPEX IIOCKOCTEH B TPEXMEPHOM MPOCTPAHCTBE.
Yroa Mexay NpAMBIMH U IIJIOCKOCTBIO, TNIOCKOCTSIMH B TPEXMEPHOM IIPOCTPAHCTBE.

Paccrosinue ot TO4YKH 10 IJIOCKOCTH, MEHKITY l'lpHMOﬁ H TNIOCKOCTBIO, MEAKY NBYMs

napajuleJbHbIMH IUIOCKOCTSMH B TPEXMEPHOM IIPOCTPAHCTBE.
Kpugsle Broporo nopsaka. nnunc. ['unep6ona. [TapaGoma.

HexoTtopble 3amMeuaTenbHbIe KPUBbIE (IIMKIIOM1A, STHITHKIONA, THITOHUKIIONA,
KapaMouja, acTpouna, yautka [lackans, crpodonna, uncconna Jluokneca, oBas

KaccuHu, 4eThIpeXTHCTHHK, CIUpaib ApXUMe/a, BUp3uepa u ap.)
[IpuBeneHue o611ero ypaBHEHHUS JIMHUM BTOPOTO MOPSAKA K KAHOHHYECKOMY BUY.
ACHMIITOTBI, IUAMETPBI, X KacaTelIbHbIE JUIsl JTMHUI BTOPOro MOpsaKa.

[TorepxHocTH BTOpOrO Mopsaka. Dmmuncona. I'unepbosiou s, [Tapabomonas.

[ Immuaapuyeckure mopepxHocTH. KoHMYeCkHe TOBEPXHOCTH.

HpHBeﬂeHﬂe obmero YpaBHEHHA NMOBEPXHOCTH BTOPOTO NOpsAgKa K KAHOHHYECKOMY

BH]LY.



17.

ACHMITOTBI ¥ KacaTebHbIE Ul MOBEPXHOCTH BTOPOTO MOPSAKA.
IIpumepHbIe 3aJaHuA /ISl PEHTHHI-KOHTPOJIS

UnauBuayanbHoe pacdeTHoe 3axanue nmo reomerpuu (PK1):

JlaHbl BEKTOpbI 5{1;2;3}, b{-1;3;2}, E{?;—S;S}, d{6:10;17} B HexoTopom Gasmce. [Tokaxure,

4YTO BEKTOpbl d, b u ¢ obpaszytor 6azuc u HalauTe KOOpAMHATHI BekTopa d B Oasuce

B=1db,c}:

—_ . —

1) p=2a-b+3d; g=—4c+2b—a;(a.b);(c.c);[b.d)la,b];(abd)avhb.

2) p=2c-b; q=—-4c+3bs|p|; 2(¢.d)lb.2¢T; (g~ p.2p+q) (p-q 3d [¢,b]); av b.

2.

Ussecthnl koopauHatel aByx BepumH A(3, 1), B(2, 5) xsagpara ABCD. Yxakure
KOOPJIMHATHI OCTABLIMXCH €0 BEPIIHH.

Jlanbl koopaMHaThl BepmuH TpeyroapHuka ABC: A(3, 1), B(2, 5), C(0,-3). CocraBbTe
ypaBHeHHE MeJlMaHbl, OHCCEKTPHCHI BHYTPEHHETO M BHEIIHEro* yrioB, BBICOTHI,
CEpeIMHHOIO TMEpNeHAMKYIsApa, CpelHEH JMHUU OTHOCHUTENIBHO OIHOM U3 BBLIOPAHHBIX
BEPILHH.

Touku P(1,1), Q(-1,2), R(2,-1) Tpu BepummHBl paBHOOOYHONW TpameuuH. BHIYUCIHTH
KOOpAWHATH! YyeTBepToil BepiuuHbl T. HaliauTe momaas Tpaneiyy, yroi Npd OCHOBAHHWH H

MCHKAY JHAroHaJlAMH.

5. JlaHbl KOOpAHHATHI BepIUuH mUpaMuabl A;A2A43A44: A1(4;2;5), A2(0;7,2), A3(0;2;7), A«(1;5:0)
Haiaure: CocTaBbTe ypaBHEHHS:
1) nnuny pebpa 4;A42; 1) npsmoit A4z,
2) yrou Mexnay pebpamu 4,42 u A1A4; 2) mnockoctu AjA2A3;
3) yron Mmexnay pebpoM AjA4 M rpaHbiO 3) ypaBHEHHE BBICOTBHI, NMPOBEIACHHON W3
A1A2A3; BEPILIMHLI A4 K TpaHu AA243;
4) yron mexay rpaHsamu AA2A+ v A1A3A4, 4) KOOpAMHATHI LIEHTPa OMUCAHHOM chephl
S) nomanb rpauu A;A42A43; OKOJIO MHpaMHU/Ibl U €€ paanyc.

6) anodemy rpanu A1A42A44;
7) o0beM mupaMHIBL;
8) paaMyc OKpYXHOCTH, BIHCAaHHOH B

OCHOBaHHE NMUPaMHObI.

Tecrosas pabora no rema: «Kpusbie BToporo nopsiaka» (PK2)

1. OnpenenuTe THI KPUBOH Y M CXEMAaTHYHO H300pa3uTe NAaHHYIO KPHUBYIO:

Ypasuenne | 8x* —2y° =16 | 8x* +2y* =16 | x’ +4y° =1 | x* +2y=—-1 | x? =y’ =4 | x* =6

Hazpanue




Yeprex

2. VYkaxurte KOOpAUHATHI (POKYCOB KPHBOW:

YpaBHeHue

x2

20

y2

4

x2 y2

16

Dokyc

3. CocraBbTe ypaBHEHHE runepboJibl, HMeEIeH 001mue GOKyChl ¢ JUTHIICOM

2

2

;;—S %}— =1 u npoxoxasuuei yepes ToOUky M (4; V2 )
4. VYkaxuTe KPHBYIO, KOTOPOH COOTBETCTBYET JAaHHBIH FKCLIIEHTPHCHTET E:
1 243 123 3
i e N -3 2 Lo o ]
2 3 \432 5
KpuBasn
5. VYKaxuTe KpUBbBIE, C KOTOPLIMU CBs3aHbl CJIEAYIOLINE MPAMBIE:
i SeKyl1as ock acUMIITOTa UpEeKTpUca Kacare
CEKYIILL CHMMeTpHH JUPEKTP JbHAs | MHHMas OChb
6. Borunciutb GoKanbHBIA paguyc TOUKH ¢ abcuuccoi 8 creayrommx KpUBbIX:
x2 2
YpaBuenue y? =8x Sgd o
128 2
DoxaNbHbIH
paamyc

7. CocraBbTe ypaBHEHHE KacaTelbHON KpHBOH ¥ : y° = 8x B Toukax M(2:—4),

N(2:2), K(-2;-2).

8. VYkaxwure KpHBYIO H BOCCTAHOBHTE YHCIIOBBIE XapPaKTCPHCTHKH HIIH HX

B3aMMOCBHA3H €CJIH:

YceiaoBue

KpuBasn

OTteer

(hoxycHoe paccTosiHie paBHO 10

aCHMIITOTA OTKJIOHEHA OT OcH abcrmcc Ha 60°

y=4x

AMpEKTpHca napaboibl onpese/ieHa ypaBHEHHEM

MHHMas OCb HMEET [JIMHY 8

PACCTOSTHUE MEXAY AUPEKTPHUCAMK paBHO 12

B 2 pa3a

(bOKaIIl:HOC PacCTOAHHE TOYKH KpHBOﬁ OTIIHYACTCA

9. Cdopmynupylite pasaM4HbIE ONIPEACICHHS ITHIICA (HE MEHEe Tpex ).

2

10. YxaxuTe TpH pa3anuHble TOUKH, IPHUHALIEKAITHE KPUBOM: T +

2
2=l

4

TecroBas pabora no reme: «IloBepxnocTn Broporo nopsiaka» (PK3)




1. Onpenenure TUI NOBEPXHOCTH P!

VpaBHeHue x*+2y*+428 =16 x}+2y2 -4z =0 ¥ +2z=-—1
Hazpauue
VYpaBuenne | x’ -2y’ +4z°-16=0 x2=2y'—4z=0 4x2+(2y)z+2(—\/§z)2=16
Hazpanue
2 y2 22
2. YKakKuTe TPH pa3MyHble TOYKH, IPUHAJIEKALIHE TOBEPXHOCTH — — s + e 0
x2 y2
3. CocraBbTe ypaBHEHHE NIPAMOIMHEHHBIX 00pa3yIoOKUX MOBEPXHOCTU D: Y =22

4. Vkaxure MOBEPXHOCTL, CEHEHHEM KOTOpOﬁ SABJACTCA JaHHAasA KpHUBasi BTOPOro Mnopsaka:

JIJTHIIC

runepbona

napabosia

napa
napa P

COBIABIITHX

HPSIMbIX
MTPSIMBIX

napa

NepeceKaronmuxcsa rnapajul€jibHbIX
JICUCTBUTENbHBIX | JE€HCTBUTENIBHBIX

NpSMbIX

2 2

% %
5. CocraBbTe ypaBHEHHE KacaTeIbHON IUIOCKOCTH K MOBEPXHOCTH @ — + — =1 B TOYKe

M(V5:4:-2).

6. ChopmynupyiTe pa3IuuHbIe ONMPEIe/ICHuUs LTHIICOUIA (HE MEHee TpeX).

oo = B o e o

IIpuMepHbIH NepevyeHb BOMPOCOB K 3a49ETY ¢ OLEHKOMH

MPOCTPAHCTBA.

o]

HanpagpneHHbie oTpe3ku. BekTopsr.
JlelicTBus HaJ BEKTOpaMH.

JluneliHas 3aBUCUMOCTD BCKTOPOB.

Koopaunars! BekTopa. [Ipoekuys BeKTopa Ha OCb.
CkansgpHoe Npou3BejiecHue BEKTOPOB, €ro CBOHCTBA.
llceBpockanspHoe MPOU3BEIEHHE BEKTOPOB, €r0 CBOMCTBA.
BekTopHoe npou3BeieHUE BEKTOPOB, €0 CBOMCTBA.

Cmerantoe NNPpOH3BE/ICHHE BEKTOPOB H €T'0 CBOHCTBA.

. JleficTBUs HaJl BEKTOpaMH B KOOPJMHATHOH ¢opMe.

Bexropnoe npoctpanctso. basuc. Oproronanusanus 6azuca JByMEpHOTO BEKTOPHOTO

11. Penep. Cucrema koopauHar Ha miockoctd. KoopanHate! Touek rtockoctd. OpueHTanus

[NJTOCKOCTH.

12. ®opmyiibl npeobpa3oBaHus KOOPAMHAT HA IUIOCKOCTH.




13.

14.
15
16.
17.
18.

19.
20.

21

22,
23,
24,
25,

26.

27,
28.
29.

30.
31
32.

33.

34.

35.

36.
37,

YpaBHeHHe NPSIMOH Ha IIIOCKOCTH. BuUpl ypaBHeHus NMpsAMO# Ha TIOCKOCTH. Paszinuunble
croco0 3aaHus MPSMOHN Ha IIOCKOCTH.

B3aumHoe pacrionoxeHue AByX NMPAMBIX Ha IJIOCKOCTH.

B3anMHOe pacrioyioKeHHe TpeX NPAMBIX Ha IIOCKOCTH.

Yroma MeKIY NpSiMbIMHU Ha TMIIOCKOCTH.

PaccTosiHre OT TOYKH JI0 IPSIMOH U MEXIy ABYMs NMapajliebHbIMH IIPAMBIMH Ha TUIOCKOCTH.
Cucrema KOOpAMHAT TPEXMEPHOTO MpocTpaHcTBa. KOOpAMHATEI TOYEK TPEXMEPHOTrO
[POCTPAHCTBA.

OpueHTalMsa TPeXMEPHOIo IPOCTPAHCTBA.

(DOpMy'ﬂbI Hp806pa30BaHH$I KOoOpAUHAT TPEXMEPHOI'0 [MpOCTpaHCTRA.

. YpaBHeHHe TIPSMO B TPEXMEPHOM NpocTpaHcTBe. BUIbl ypaBHEHUs MPSMON B TPEXMEPHOM

npoctpaHcTBe. Paznuunbie crnocod 3agaHus MpaMoi B TPEXMEPHOM MPOCTPaHCTBE.
B3auMHoOe pacrosio)KeHHE JBYX MPSAMBIX B TPEXMEPHOM ITPOCTPAHCTRE.

Bzaumnoe pacrionoxeHue Tpex NpsMbIX B TPEXMEPHOM IPOCTPAHCTBE.

VYo MexIy NpsSMBIMHU B TPEXMEPHOM IIPOCTPAHCTBE.

PaccTosHHE OT TOYKH O IPSIMOM U MEXAY ABYMs NapajlIe/IbHBIMKU IIPAMBIMH B TPEXMEPHOM
MpPOCTPAHCTBE.

YpaBHeHHe IIOCKOCTH B TPEXMEPHOM ITPOCTpaHCTBE. Buibl ypaBHEHHs IIIOCKOCTH B
TPEXMEPHOM IpOCTpaHCcTBe. Paznuunbie crnocob 3a1anus MIOCKOCTH B TPEXMEPHOM
NPOCTPAHCTBE.

B3anmHoe pacnonokeHHe MpAMO# U MIIOCKOCTH B TPEXMEPHOM TPOCTPAHCTRBE.
B3anmHoe pacrnonoxkeHue AByX IJI0CKOCTEH B TPEXMEPHOM MPOCTPAHCTRBE.

BzanmHoe pacronoxeHue Tpex IUI0OCKOCTEN B TPEXMEPHOM MPOCTPAHCTRE.
Yroa Mex1y IpSMBIMU M IUIOCKOCTBIO B TPEXMEPHOM IIPOCTPAHCTRE.
VYron Mexay MIOCKOCTAMHU B TPEXMEPHOM IIPOCTPAHCTBE.

PaccTosHue oT TOYKH 10 IIIOCKOCTH, MEXKIY HpﬁMOﬁ H INTOCKOCTBIO, MEXY IBYMs

napaiiebHBIMU MJIOCKOCTSIMU B TPEXMEPHOM IIPOCTPAHCTBE.
Kpuesie Broporo nopsjaka. Dmmnc. ['unepbona. [Tapabona.

HCKOTOPI:IC 3aMe4daTelIbHbIE KPUBLIC (IJ,HKJ'IOH,H,EI., SMHIHUKIOWAA, TAIMOIUKIIOH 1A,
KapJauouja, aCTpoHr/ia, YIHTKa l'[acxamz, CTpO[bOHﬂ,a, HHCCOHIa I[HOKIIGC&, opan Kaccunu,

YETBIPEXJIMCTHHK, CIUpanb ApXUMena, BUp3uepa U 1p.)

Obuiee ypaBHEeHHE KPUBOM BTOPOro nopsaka Ha miockocty. [Ipusenenue obiero

YPaBHEHUSA JTMHUU BTOPOr'o NOPSAIKa K KAHOHHYECKOMY BHILY.
Knaccudukaliys KpUBEIX BTOPOTO IMOPSIKA.

HCPCCC‘ICH HC JIHHHH BTOPOI'O MOopsAadKa C HpﬂMOﬁ.



38.

KacaTenbHbIE K THHHHA BTOPOIo rnopsjka.

39.  AcuMNTOTBI, IMAMETPBI, U KacaTelbHbIE I JIMHUH BTOPOro MOPSIKa.
40.  IloBepxHocTH BTOpOro nopsjaka. dnauncoua. ['unepbonouast. [Tapabonouas.
[lmnuaapuyeckue nopepxHocTH. KoHndeckue noBepxHOCTH.

41.  Obuee ypaBHEHHE MOBEPXHOCTH BTOPOTO NOpsKa B pocTpaHcTse. [Ipusesenue

00111ero YpaBHEHHUs [MOBEPXHOCTH BTOPOI'o MOPsA/IKa K KAHOHUYECKOMY BUITY.

42. Knaccudukaiusa noBepxHOCTEH BTOPOro MopsaKa.

43.  IlepeceyeHue NOBEPXHOCTH BTOPOTO MOPsAKA C IPSIMOM.

44.  IlepeceueHHne MOBEPXHOCTUH BTOPOTro NOPsA/IKa C IVIOCKOCTBIO.

45.  KacarenbHble K OBEPXHOCTH BTOPOTO MOpsaKa.

46.  AcCHMMIITOTHI ¥ KacaTellbHbIE JUIsl [IOBEPXHOCTH BTOPOIrO MOPsIKA.

CemecTtp 2

TemMbl JOMANIHUX 33JAHHH:

L. IBrKeHue TIocKoCTH. Bruaa ABHKEHHH UIOCKOCTH, UX CBOMCTBA. DOPMYJIbI IBUIKEHUH.

2. JlBr:xeHue npocTpaHcTBa. Buaa ABHaKEHHH IPOCTPAHCTBA, X CBOWCTBA. DOpMYIibI
JIBHOKEHUH.

B JlelicTBUA HaJ BEKTOpPAMH B N -MEPHOM BEKTOPHOM MpocTpaHcTBe. CKalspHOE,
BEKTOPHOE M C MEIIAHHOE ITPOU3BE/ICHUS BEKTOPOB B N-MEPHOM €BKJIMJIOBOM BEKTOPHOM
NPOCTPAHCTBE, CBOWCTBA, BHIYHCIICHHUS.

4. k-MepHBI€ MIIOCKOCTH B N-MEPHOM €BKJIMIOBOM [IPOCTPAHCTBE, OLIEHKA B3aMMHOIO
PacrnoyioKeHHs.

8 JIBrokeHus B N-MEpHOM IPOCTPAHCTBE, BU/bI ABUKECHUH, HOPMYJIBI ABHKEHHH.

1.

2.

ITpeobpa3oBanus B n-MEPHOM NPOCTPAHCTBE, BUIBI TpeobpazoBanuii, GopMyJib

npeodpa3oBaHHiA.
IIpuMepHbIe 3aJaHUA VIR PEHTHHI-KOHTPOJIA:

UnauBuayaasHoe pacyerHoe 3aianue no reomerpun (PK1):
Touxu P(1,1), Q(-1,2), R(2,-1) Tpu BepuinHel paBHoO0ouHOH Tpanenun. CoctaBbre (HOpPMYIib
npeobpa3oBaHUsl MIIOCKOCTH:

f — napannensHbIi nepenoc Ha BekTop PO,

g — TIOBOPOT Ha YToJl ¢ OTHOCHUTEJIBHO Ha4yasla KOOpAWHAT: =45

h — romorerus ¢ ko3dduimentom k u iearpom B Bepumne: P, k=4,

¢ — nepepoasimue TpeyroasHuk POR B: QRP,

Hanb! koopaunarte! BepuinH nupaMuiibl A 1424344 A1(4,2,5), A2(0,7;2), A3(0,2;7), A4(1:5,0);



CocraBbTe Gopmyisl npeodpazoBaHus, nepeBosiiee nupaMuny A1A»A3A4 B:A2A4344A4,

Haiijiute obpas uenrtpa onucanHod cdepsl okono nmupamuiasl A;A243A4 W npoobpa3 Hayana

KOOP/IMHAT.

CamocrosiTenbnas pabora no teme: «MHoromepusie npocrpancrsa» (PK2).

B [IPOCTPaHCTBE V4 OTHOCHTEIIEHO HEKOTOpPOro bazmca HAaHbl BEKTOPBI CBOUMH KOOpJIHHAaTaMH

af-3:4;1:0}, b{-1;2;:-3;0}, ¢{;1;2;34, d {2;-6:0;2}. OnpenenuTe KOOPAMHATHI CIELYIOLIX

A

BEKTOPOB: p=2d—b+3¢—d, G=—a+b+4d, F=5b—3¢+4d .
B npocrpancTBe Vs OTHOCHTENBHO HEKOTOpOro ©0a3uca [aHbl BEKTOPbI CBOMMH
koopauHatamu  G{3;6;-3;-6}, 5{6:9;0;-3}, &{l:4;-5,0}, d{0;7;51}, &{3:22:-16:-8}.
Omnpenenure 6a3uMc NMPOCTPAaHCTBA, HATAHYTOrO Ha JaHHbIE BEKTOPbl W KOOPIMHATHI
Ka)kJJ0ro U3 HUX B JaHHOM Oaswuce.
B npocrpancTBe £4 OTHOCHTENBHO OPTOHOPMHUPOBAHHOTO Gazuca JaHbl BEKTOPLI CBOMMH
KoopauHaTaMu a{l;2;—3;4}, b{6;2;-2;—4} . TTokaxwuTe, YTO 5TH BEKTOPBI OPTOrOHANIBHBI H
JIOTIOJIHUTE MX JI0 OPTOrOHAIBHOrO Haszuca.
Onpenenure BHJ TpeyronbHuka ABC, KOTOpBIH onpeieneH KOOpPAMHATAMH CBOMX
BEPLUIMH OTHOCHMTENBHO [EKApTOBOHM NPAMOYTOJILHOH CHCTEMBI KOODAMHAT B ES: A(-
11;5:8;1;4), B(-1;5;-7:1;-1), C(9;5;-2;1;4). Yxaxute KOOPAUHATHI TOYKH [ TaKOM, 4TO
ABCD — napannenorpamm.
CocraBpTe ypaBHEHHE K-MEPHOH IUIOCKOCTH, MPOXOASIIed Yepe3 AaHHYIO CHCTEMY
TOYEK, KaXKIas HMX KOTOPBIX OIpe/eieHa CBOMMH KOOPAMHATAMH OTHOCHTEIBHO
JIEKapTOBOH MpPSAMOYTOJILHOM CHUCTEMBI KOOpAHHAT B E;: 1) A(3;4,0;0), B(4:3:1:2),
C(5;3;3,7); 2) A(2;5,-1;-2), B(1,6,-2;-4), C(6,1;3;6).
OrmnpenenuTe pasMepHOCTh A-MEPHO# TIOCKOCTH, 3a/IaHHON CBOMM YPAaBHEHHEM B E,, H

YKaXXHUTe ONpeaCsOLIHE €e DJIEMCHTHI

X, =2+u+v

X, =2u—v
1) - +2) %, —3x, +x;+1=0, 3)

X;=V

X% XX =0
x—3x,+1=0
X, =3—u+5v

Tecrosas pabora no pasaeny «OcHopanus reomerpun. HeeBkiinaosa reomerpus» (PK3)

1 8

HepBbIe CBEJICHHA 110 TCOMCTPHH OTHOCATCS K IITHBHJIU3ALIUH;

1) /[pesneco Ecunma, 2) [pesneu I peyuu; 3) Apesnen Huouu.

2,

AKCHOMaTHYECKHH MOIX0 K MOCTPOSHHIO FEOMETPUYECKOM HAYKH SBIIAETCS:

1) HuoykmusHvim, 2) Ananumuveckum, 3) [eoykmuenbim.

3.

Kaxue u3 cneayromux TpeboBaHUi He IPEABIBIAIOTCA K CHCTEME aKCHOM:



1) Henpomueopeuusocmo, 3) Hoanoma, 5) Oonosnaunocme,

2) Munumanbnocmo, 4) He3sasucumocmo; 6) Cooepacamenvrocme.

4. OcHoBHo# Tpya EBxinaa «Havana» cocrouT us:

1) 9knue; 2) 15 knue; 3) 13 knue.

5. YKaXuTe YTBEPKICHHs HE SKBHUBAJICHTHBIE nocTynaty EBkinuna: «H umobul écsikuu pas,
K020d NpAMAs NpU nNepeceyeHuu ¢ O8YyMs Opy2uMu npamulMu obpazyem ¢ HuMu
6HYymMPEHHUEe OOHOCMOPOHHUE Y2libl, CYMMA KOMOPbIX MEHbUle 08YX NPAMBIX, IMU NPSMbIe
nepecexkanuch ¢ mou CMopoHbl, ¢ KOMOPOU 3MA CYMMA MeHbULe 08YX NPSIMbLX. »

1) Cywecmeyiom nooobnvie mpeyeoabHUuKu;

2) Cymma 6HympeHHUX Y206 mpey2onbHUKd PA6HA O8YM NPSMbIM,

3) /lse napannenvhvie npamvie npu nepeceveHuu ux mpemvel 0bpazyiom pasHvie
cOOmMBemMCmeeHHbIe Y2ibl.

6. YkaxkuTe aBTOPOB KAKIOW U3 CIECAYIOMIMUX T€OMETPHIA:

1) Boobpaxcaemas ceomempusi; a) Munkoeckui;

2) Abconiomuan ceomempusi; b) Jlobauesckuii,

3) Danunmuueckasn ceomempus, ¢) Eexnuo;

4) T'unepbonuyeckasn ceomempusi; d) Taycc;

5) Ilpocmpancmeenno-epemennas e) Puman.
2eoMempusi.

7. B xaxnaom ciyuae BeiOepute reomerputo [ E-Eexnuoa; P—Pumana; JI-/lobauesckozo), B
KOTOPOH CIPaBEJIMBO YTBEPHKICHHE:

1) Paccmosnue mexcoy  napamieibHolMu — NPAMbIMU — YMEHbULAEMCA 6  CMOPOHY
napanienbHocmu,

2) Cymma HympenHux yenoe mpey2oibHuKa eCme 6eIUYUHA NOCMOAHHAA;

3) He cywjecmeyem napanieibHbix NPAMbIX;

a. Cymma enympennux y2inoe mpeyeonvruxa 6onvwe 180°;
b. paena 180°;
c. menvwe 180°

4) Ecau coomseemcmeylowue 6HympeHHue yenvl 08X Mpey2olbHUKOE paeHbl, Mo Maxue
Mpey2oabHUKU ROOOOHbL;

5) Ecnu coomeemcmeyiowue 6Hympennue yaibl 06yX MpeyeONbHUKOS PAGHblL, MO MAKUE
mpey2onbHUKU PasHbl;

6) Ecnu 0se npamvie a u b nepecedenvt mpembeli NpsSMOU ¢ U NPU IMOM COOMBEMCMEEHHBLE
Yyaibl paguvl, mo npamule d u b: »

(a) nepecexaiomces;
(b) napannenvrui;
(¢) pacxooawuecs.
7) Cpeou 8binyKIblx MHO20Y201bHUKOB NIOCKOCMU MOJICHO 8bIOENUMb OB8YRPAMOY20NbHUK.



8) Paccmosnue medicoy 08ymsa moykamu ecms GeAUYUHA
(a) nonroxcumenvras,
(b) Heompuyamenvnas;
(c) ompuyamenvrou.
9) Paccmosnue meducoy 08yMa moyKamu paeHo Hynio U npu 6slbope 08yX pasiuyHbix Moyex.
8. VYkaxuTe M3BECTHblIE BaM MOJE/IM (HE MEHEe [BYX) IUIOCKOCTH (OMMCaThb OCHOBHBIE
3JIEMEHTA: TOYKH, MpsiMble, QUTYphI, KPUBBIE):
1) Jlobauesckoro;
2) Pumana.
9. IlIpocTpaHCTBO Kako# KpUBU3HBI OMMUCHIBaeTCs reomeTpueit JlobaueBckoro:
1) MOJIOKHUTEIBHOM; 2) HyneBoii; 3) oTpuLaTeNbHOM.
10. Jloxaxxute nsaTeld noctynar Esknaupa xuaurum «Havanma», ucnons3yst ISKBHBaJE€HTHbIE
YTBEPXK/ICHHS (HE MEHEE JIBYX J0Ka3aTelIbCTB).
11. ITocTpoenue B Moaenu Ilyankape nnockoctu JlobaueBckoro:
1) TpeyrojabHHK, OJ1Ha W3 CTOPOH KOTOPOIr0 — MOJYOKPYHOCTB OOJIBIIOrO pajuyca;
2) 4eThIPEeXyroJIbHUK, COJEPIKALIHUN [[Ba IPAMBIX YIJIa;
3) paBHOOEApPEHHBIH TPEYTONBHHUK;
4) xacarenbHYIO JaHHOH OKPYKHOCTH;
5) omumHTE OKOJIO AAHHOTO TPEYTONbHHKA OKPYIKHOCTD;
6) oOmui NepneHaUKyYIAp ABYX PACXOISIIUXCS MPSIMBIX;
7) TpPOU3BOJIBHYIO YKBUAUCTAHTY,

8) 4eTbipexyronbHUK CakKepu.

IlpuMepHbIii NepeyeHb BONPOCOB K IK3aMeHY:

p—

JIBHIKEHUE TNIOCKOCTH.

Buja nBHKeHWH MIOCKOCTH, MX CBOMCTBA.
DopMyIBl ABHKCHHIA.

Knaccudukarys ABUKEHHHN IUIOCKOCTH.
JIBH>KEeHUE IPOCTPaHCTBA.

Bupna avxeHUi NpocTpaHCTBa, MX CBOUCTBA.
DopMyJibl ABUIKCHUH.

Knaccudukaiys qBH:KeHHH IPOCTpaHCTBa.

0 e 9N v B e e

BexTopHoe n-MepHOe MpoCTpaHCTBO. JleHCTBHS Hajl BEKTOPaMH B N -MEPHOM BEKTOPHOM
npoctpancTBe. OpTOHOPMHUPOBaHHKIH Ha3uc.
10. CxanspHoe npou3BeieHHe BEKTOPOB B N-MEPHOM BEKTOPHOM IPOCTPAHCTBE, €ro

CBOMCTBA.



11.

BGKTOPHOC IMPOU3BCIICHHUEC BCKTOPOB B N-MEPHOM €BKJIHIOBOM BEKTOPHOM MPOCTPAHCTBE,

€ro CBOMCTBA.

12.  CmewmaHHoe NpOM3BEJAEHHE BEKTOPOB B N-MEPHOM €BKJIHIOBOM BEKTOPHOM
NPOCTPAHCTBE, €ro CBOWCTBA.

13.  IlpsaMbie B N-MEPHOM €BKJIMIOBOM IIPOCTPAHCTBE (YpaBHEHHS, YTJibl, PACCTOSAHHS,
B3aUMHBIE PACIIOIOXKEHHH ).

14. k-MepHbI€ IJIOCKOCTH B N-MEPHOM €BKJIMJI0BOM IIPOCTPAHCTBE (YpaBHEHHMS, YTIIbI,
pacCcTOAHHA, B3aHMHBIEC PacIOJIOKEHUS ).

15.  Teopus 1BHKEHUH B N-MEPHOM IIPOCTPAHCTBE, BUAIBI IBHXKEHUH, GOPMYIILI ABMKEHUIA.

16.  Teopus npeobpasoBaHuii B n-MEpHOM MPOCTPAHCTBE, BUJIbI IPpeoOpa3oBaHuii, HopMyIbI
npeobpazoBaHuH.

Cemectp 3

TemMpbl JOMAaIIHUX 3aJaHHH:

1. Mojens NpOEKTHBHOIO MPOCTPAHCTBA (paclIMpeHHas NpsAMasi, pacliMpeHHas
II0CKOCTE). [TocTpoeHHe TOUKH MPOEKTUBHOM NPAMOH 110 €& KoopauHaTaM. (J]Ba
cnocoba nocrpoenus. Yerwipe Buza penepa.) [loctpoeHue TOUKH MPOEKTHBHOM
MJIOCKOCTH 110 €€ KoopauHaraM. ([Ipa cnocoda moctpoenus. Illects BU0B pernepa.)

YpaBHeHHE NPAMOi Ha IPOSKTUBHOM IJIOCKOCTH.

YpaBHeHME MUIOCKOCTU B IIPOEKTUBHOM ITPOCTPAHCTBE.

Teopema [lesapra npoeKTHBHOM TJIOCKOCTH H IPOSKTHBHOT'O MPOCTPAHCTBA.

IlepcniekTHBHBIE U TPOEKTHBHBIE OTOOPAKEHHMS.

S M op W

CnoxHoe OTHOLIEHHE YETBIPEX TOUeK MPOEKTUBHOM npsiMoii. CoitcTBa. Brruncienus.

[TocTpoeHHs yeTBEPTOH TOYKH MO JAIBOWHOMY OTHOILIEHHIO.

™

["apmoHnyeckas yeTBepka TOYEK NMPOEKTUBHON MPAMOii. [10MHBIN YeThIpeXBEPIHHHHK.

i

["apMoHHYecKas YeTBepKa NPSIMBIX TIPOEKTUBHOM ILIOCKOCTH. [ToTHBIH

YETBIPEXCTOPOHHHUK.

9. KpuBble BTOporo nopsjxa Ha pOeKTHBHOM IIOCKOCTH.

10. Teopewmsl u cinenctaus Teopem Illreitnepa, [Tackans, Bpuanmona, [Tanna
AJeKCaHIPHICKOTO.

11, TlpunoxeHne NPOEKTUBHOW F€OMETPHUM K PELICHHUIO LIKOIBHBIX 3a7a4 Ha IOCTPOCHHE
OJTHOH JIMHEHKOH.

12. IleHTpanbHOE ¥ MapajiebHOE POEKTHPOBAHME.

13. M3obpaxenue ninockux Gpuryp B napaniensHoi MpOeKIHH.

14. W300paxenue MHOTOTPaHHMKOB, KOHyca, ILMIMHApPAa M IIapa B NapaielbHO

MPOCKIIUH.



15. Axconometpuu. [lonHble U HEMONHbBIE H300pAKECHH.
16. Mertox Mouxa.

IpumepHbie 3a1aHuA AN PeATHHI-KOTPOJISA:

CamocrosTensHas pabora no npoexkruBHoi reomerpun (PK1)

i

Hazopute Tpex Haubojee BBIJAIOIIMAXCS YYEHBIX, SBHBIIMXCS OCHOBOIIOJIOKHHKAMH
MPOCKTUBHON IN€OMETPHH.

ChopmynupyiTe HECKOIBKO aKCHOM IIPOEKTHBHOM I€OMETPHM IEPBOH IPYNIbl M OAHY
TEOpEeMY, CIEAYIOUIYIO U3 aKCHOM JaHHOM IPYIIIIbL.

HasoBuTe TpH BaXXHBIX ()aKTa B ONpPEICICHHH MPOCKTHBHOTO ITPOCTPAHCTBA.

Ha npoexkTuBHON mnpsaMoM 3aaaH penep ﬁ:{AO,A],A}. [TocTpouth TOYKH M(l;%} H
R

N(-9:6)5; , ecnn:
1) BepiMHBI periepa cOOCTBEHHbIE TOYKH, MPHUEM A € [AOA,],

2) BepmuHa A, — OECKOHEUHO y/aneHHas TOUYKa NPsIMOH,

Ha pacmmperHo# mpsMoi 3ajaH perep R ={A,,4,,A} Haiiaute KoopaMHaThl TOUKH K,

€CIIH:

1) BeplMHBI periepa COOCTBEHHBIE TOUKH, MpUYEM A4 € [AOA,], K — beckoneuHO ynaneHHas
TOYKA NMPOEKTUBHOM MPSIMOH,

2) BepmMHa A, — OeCKOHEYHO yAalleHHas TOYKa MPOEKTUBHOW mpsMoi, K — cepeauna
[44].

Ha npoexTuBHO# npamMoi d 3anan penep u Onpenenure aus touek Ao, A;, E, E', L, M, N, X..

O/IHOMMEHHOCTb MJIH Pa3HOUMEHHOCTh KOOPAMHAT B periepe R={A, A, E)}.

Ap E Al E X

L M N d

7. Ha mpoeKTHBHOH MpsMO# JiaHbl [IB€ pas3/M4YHbIC COOCTBEHHBIE TOUKH A, ¥ A, . [TocTpouTts

e/IMHMYHYIO TOUKY perepa R = {4, 4,, 4}, ecim Xoo(=1,2),, .



TecroBass paGora mno pasgeany  «Ilpunumn aBoiictBenHoctH. Teopema [lesapra»
(PK2)

el Cocmashme dEOHCHAENKOR YMBEHICOSNUE (117 DaNHRX!
L. Adns moboi npadod v Be DpRHAIIEXAIEH il TOYKH DPOSKTHBIIOTC NPOCTPAHCTBA CYWECTRYeT 0JHI M
TOILKO 01118 DIOCKOCTE, OPOX0 AR Yeped TaHHLE TOMKY H OPAMYED.
Adee paznHunaLie TOUKH NPOEXTHBHGH NIOCKOCTH OPRIATAEAKAT 0IN0H MpaMof.
B npoexTHBIIONM MPOCTPANCTEE CYWBCTBYIOT YETLIE HEKOMOTAHAPIILIE TOUKN (IHIBNI0 HEIARNCHALIE )
Yepes poarHe JB€ NEPSCERAIGMINECS MPAMBIE MPOSKTHBIOIG OPOCTPAICTRA NPOXOIMT €INHCTEENNAt
MIOCKOCTL.

P

Ae2 Jaa dauunie huayp cdopaprupylime deoticmaensine:

1. TpexctopoiniHk. 2. Terpaaap.
N2 Nane tpexeepwnmmx AHC o Tpx Toukd £ {J, R b ero nIockocTH. MeWauHe #a 0IN0A NpasMol J.
[Moctpoiite Tpexsepumnnug XYZ tax. utofet ero eepwron X ¥, Z newain cooteetcTaeinio na croponax HC,
€A, AB tpexnepunamuga AHC, a ero ctopoimd ¥Z, ZX w XY npuxoavnx uepea tougn £, {, R.
Ne4. Jano waofpaxeime napatenorpasiva. MocTtpoiiTe npasyio mapanensiiyle oJuo0i M3 cTOpas GHIypL,
MPOXQITWYIC YePed TOUKY NEPECceUelHA INarclialed napatneTorpamsa.

WuauBuayainbHoe 3ajaHHE HA TIOCTPOEHHE 0 F'eOMeTPHH

1. TlpoextuBHOe oTOOpaxenue f . d —> m(O) npamod d Ha nydok n(Q’) 3amaHo
COOTBETCTBYIOIMMH penepamu R={4, B, C} npamoii d u R'={a’, b, ¢’} nyuka npsaMbIx
7(0"). IToctpoiite npoobpas npsamMoi m — GuccexTpucel <(ab).

2. OpanbHas KpuBas 3ajJaHa TpeMs TOYKaMH OOIIEro TONIOXEHHS H JBYMS MpPSAMbIMH,
NpoXoasllas yepes3 JBe [aHHbIE TOYKH, KacarellbHble K JaHHOM kpupo#l. [loctpolite
KacaTeJIbHYIO MPAMYIO K OBaJIbHOH KPUBOH, MPOXOAANLYIO YE€pPe3 TPEThIO TOUKY.

3. TlocTpoiite CpefHIOI JHMHHIO TPEYrO/NIbHHKA, €CIH JaHO H300paXKeHHE TPEYrojbHHKA H
NpAMOH, NapayieIbHOH OJIHOH U3 CTOPOH TPEYTOJIbHUKA.

4. TlocTpoiiTe CpeAHIO JIHHUIO TpalelHH, eciii JaHO W300paX eHHe Tpaneldl U OKPYKHOCTH
H €€ LCHTpa.

TecroBas paboTa mo pasaeny «AKCOHOMeTpHYecKHe npoeknun» (PK3)

1. C10BO «aKCOHOMETPHSI» HA PYCCKUH A3bIK IEPEBOAMTCH ...

a) M3MepeHHne Ha TUIOCKOCTAX

0) oguHaKoBbIE KOYPDHUIIMEHTHI

B) KO (DHULHEHT UCKOKCHHS

') U'3BMEPEHUE MO OCAM

2. Kak pacnosaraiorcs Mexxay co00i oCH B IPSIMOYTOJIbHOM H30METPHYECKOH

MPOEKIMH?

a) mox yriom 135°

6) nox yriaom 20°

B) noz1 yriaom 65°

I') MOJ yriiom 1209

3. TepMuH uzomempust Ha pyCCKUH S3bIK IIEPEBOJAUTCA. . .

a) paBHbIE H3MEPEHUs



0) 1BOHHOE H3MEpeHUE

B) IIPAMOYTOJIbHOE U3MEPEHUE

I') IPaBUILHOIO OTBETA HET

4. Bo (ppoHTa/ILHOM JTUMETPUYECKOHN MTPOEKIIHHU 110 OCH y OTKJIAJIbIBAIOT Pa3MephbI
a) HaTypajbHbIE

0) cokpateHHeie B 1,5 pa3

B) COKpalleHHbIE B 2 pa3a

I') COKpalleHHBbIe B 2,5 pa3

5. Kakue ocu COOTBETCTBYIOT (PPOHTAIBHOM JTUMETPUUYECKOH TPOEKIIHH?

a)
6. Buj1 akcCOHOMETPUH [IPH U=V=W Ha3bIBaIOT...

a) u3oMeTpuen

6) numerpuei

B) HCKa)XXEHHEM

I') IPaBHJIBHOI'O OTBETA HET

7. Jlns psAMOYTOJIbHON aKCOHOMETPHH CyMMa KO3 GHIIMEHTOB HCKaKEHUsI paBHA:
a) v +w=2

6) w+vi+wi=1

B) u+vi+w? =0,5

r) u+vi+w’=1,5

8.M3oMeTpruyecKot NPOEKIIHEN OKPYKHOCTH SABJISIETCH:

a) npsmas

0) »nnunc

B) OKpYKHOCTh

I') TO4YKa

9. Jlns noCTpOEHUs OKPYKHOCTH B H30METPUYCCKOM MPOEKIIHH HEOHXO0MMO
[IOCTPOUTh:

a) pom0

6) kBagpar

B) NPSIMOYTOJIBHHK

I') TPEYTOJIbHUK

10. TnameTp, n300pakaeMoi OKPY)KHOCTH B M30METPHUYECKOM NIPOEKLIMH PABEH:

a) cTopoHe pomba



0) cTopoHe KBajpaTa

B) CTOpOHE IMPpAMOYT'OJIbHHKa

I') CTOPOHE TpeyroJibHUKa

1)
2)
3)

)

e (8 -

10.
11.
12.
13
14.
15.

16.

17,

18.
19.
28

WnauBuayanbHoe 3a]aHHe HA IOCTPOEHHE M0 FeOMEeTPHH
Hocmpoumye nepecevenue npsamou l u konuueckou nogepxnocmu A.
ITocmpoums nepeceuenue npusmul u niockocmu I
Ilocmpoums nepecevenue yurnuHopa u NIOCKOCMu .

Hocmpoums nepeceyerue npusmsl U YyuruHopa.

IIpuMepHBIH NepevYeHb BONPOCOB K 3a4ETY C OLIEHKOM:

[ToHsITHE MPOEKTUBHOI'O MPOCTPAHCTBA U €r0 CBOKCTRA.

CucreMa npoeKTUBHBIX koopauHaT. [IpoekTuBHBIHN penep. KoopauHaTsl Touku
[IPOEKTUBHOI'O ITPOCTPAHCTBA.

Mopenb NpOEKTUBHOTO MPOCTPAHCTBA.

Pacimpennas npsmast Kak MOJ€eNb IPOEKTHBHOH IPSMOH.

PacuimpeHHas miockocTb Kak MOJIEJIb IPOEKTHBHOM IIJIOCKOCTH.
[IpeobpaszoBaHue NPOEKTUBHBIX KOOPIHHAT.

[TocTpoeHue TOUKH NMPOEKTUBHOM MPSIMOM 1o e€ koopauHatam. (/IBa cnocoba
noctpoeHus. Yerripe BUja penepa.)

[TocTpoeHHe TOYKH MPOEKTUBHON IIOCKOCTH Mo €€ koopanHatam. ([IBa cniocoba
noctpoenust. [llects BUIOB penepa.)

YpaBHeHHE NPIMON Ha [IPOCKTUBHOM IJIOCKOCTH.

YpaBHeHHE MIOCKOCTH B IPOEKTUBHOM MTPOCTPAHCTRE.

B3aumHoe pacnoioxeHHe MPOeKTUBHBIX MPSIMbIX U IJIOCKOCTEH,

[TpuHIMn JBONCTBEHHOCTH NPOEKTUBHOTO ABY- U TPEXMEPHOT0 MPOCTPAHCTRA.
Teopema Jlezapra nmpoeKTHBHOH TJIOCKOCTH.

Teopema Jlezapra npoeKTHBHOTO NTPOCTPAHCTRA.

[lepcnexTuBHBIE 0TOOpaKEHUS, CBOMCTBA.

ITpoexkTiBHBIE OTOOpaXKEHHS, CBOWCTRA.

[IpoekTHBHOE NpeoOpa3oBaHue, IPyMILI IPOEKTHBHBIX NpeobpazoBaHuii. UTHBapHaHThI
npeobpa3oBaHUi.

[ IpoexTuBHBIE Tpe0Opa3oBaHUs MPIMOK, CBOMCTBA.

IIpoekTuBHBIC Mpe0Opa30BaHUs INIOCKOCTH, CBOMCTBA.

CnoXHOe OTHOIIEHHE YeThIPEeX TOYEK MTPOeKTHBHOM IpsiMoit. CBoMCTBA.
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24.
25.
26.
27,
28.
29,
30.

31.
32.
33.
34.
35.
36.
3.

. CnoxHoe OTHOIIEHHE YETHIPEX MPSIMBIX IPOEKTUBHOM M10ckocTH. CBOMCTBA.
22.
23,

["apMoHMYecKas yeTBepKa TOYEK MPOEKTHBHOH npsiMoid. [TosHbIH YeThipexBepIIMHHUK.
["apmonHyeckas yeTBepKa MPAMBIX POEKTHBHOM MIOCKOCTH. [ToJHbIi
YETBIPEXCTOPOHHHUK.

KpuBble BTOpOro nopsAakKa Ha MpOEKTUBHOM TUIOCKOCTH.

Knaccuduxanus KpUBbIX BTOPOIO MOPSIKA.

Teopema IlITeitnepa, cneactBus.

Teopema I[lackais, cieacTBUA.

Teopema bpuaniona, cieacTBus.

Teopema [Tanmna AnexcanIpUiCKOro.

[IpunoxeHne NMPOEKTHUBHON IE€OMETPHHM K PENIEHHIO IIKOJBHBIX 3a/1a4 Ha IMOCTPOEHHE
OJ/IHOM JINHEUKOH.

LlenTpanbeHOE U NapajuiebHOE IPOEKTUPOBAHHUE.,

H3o6paxenue miockux Guryp B napaiiebHONW MPOEKIIHH.

M300pakeHne MHOTOrpaHHHUKOB, KOHYCa, IHJIMH/IPA U 11apa B NapaulelIbHOM MPOEKIHH.
[Tonsitue 06 akconomerpuu. [lonHble U HeNoONHBIE H300paXKeHHUS.

[To3unmonnsie 3a1a4u.

Mertpudeckue 3ama4u.

ITousatre o metone Momxa.

Cemecrp 4

oo W

10.
11.

Tembl JOMaIIHUX 3aJaHHIT:
I'nankue nuaun. KacarenpHas 1 HopMallb KPUBOH.
JInuHa IyTH KpHBOH.
KpuBusna u kpyuenue nunuu. Penep @pene.
I'nankne nosepxHocTu. KacarenbHas IIIOCKOCTh M HOPMAJIb TIOBEPXHOCTH.
[leppas xBajgparnunas ¢(opma noBepxHocTH. [IpuMeHeHHe nepBOM KBaapaTHYHOM
(hopMBI IOBEPXHOCTH.
Bropas kBasipatiyHas Gpopma nosepxsHocTH. IIpuMeHeHre BTOpOii KBapaTHUHOM (HOPMBI
MOBEPXHOCTH.
JlepuBaimonssie hopMyJibl IOBEPXHOCTH.
I'eone3nueckue mMHUH. [ eo1e3U4eCKHil TPEYTOJILHUK,
[loBepXHOCTH IOCTOSHHON raycCOBOBH KPHBH3HEL.
Knaccuduxarms KOMIakTHEIX JBYMEPHBIX MHOr0OGpasHii.
Beinykinsie  Muororpannukd. [lpaBunbuble muororpanHuku. Teopema Diinepa o

IIpaBUJIbBHBIX MHOTOTpaHHHKAax.



12. OcHOBaHUA TeOMETPUH. AHAIOIM NATOro mnocrynara. Mcropuyeckue chpaBKu O

CTAHOBJICHWHM reomeTpuueckod Hayk (EBxima, Apxumen, Ilama, Beitns, Tmibbepr,

Ileano, Puman, Jlobauesckuii, p.)

13.  T'eometpus JlobaueBckoro. Mojenu minockoctu Jlobauesckoro.

14.  T'eomerpust Pumana. Mosenu rmockoctu Pumana.

3ajaHus 118 caMoCTOATEILHOMH paboThl cTyAeHTOB N0 TeMe «Tomosorus»

HaBbik 1 ymeHune 3axanue OtBer
1. IlpoBepka BBINOJIHEHHUS | SIBsseTcss M Tomonorved Ha | a) Het; 6) 1a.
aKCHOM TOTIOJIOTHH. MHOXKECTBE X={a,b,c}
COBOKYIIHOCTb €ro
MOJMHOKECTB:
a) {9, X, {b}, {a,b}, {a.c}};
6) {9, X, {a}, {b}, {ab},
{ac}}?
2. IIposepka noamuoxectsa | Kakue u3 maoxects A, B, C, |a) A, D — s3aMkHyTble H
TOMOJIOTUYECKOTO D gBasArOTCA OTKPBITBIMH M | HEOTKpLITBIE, B —  Hu

MMpOCTpaHCTBA Ha OTKPBITOCTS,
3aMKHYTOCTD.

HE3aMKHYTHIMH, 3aMKHYTHIMHU
" HEOTKPBITHIMH, HH
OTKPHITHIMM HH 3aMKHYTBIMH,
M OTKPBITBIMH M 3aMKHYTHIMH
B TOMOJIOMHYECKOM
npoctpascTse (X, 1):

a) A=[1;+w), B=(1;3], C=(-
1,0)u(0:1), D={1,2}, (X,
1)=R';

4=8 B 11),42)

B= S1,
c=p*uB(n1.42)
D = B*\{(0; 0)}

X, t=R%

B) .A={a}, B={b}, C={ab},
D= 0, X={ab}, 1={ 0, X,
{a}}?

6)

OTKpBITOE HHU 3aMKHYTOE, C —
OTKPBITOE U HE3aMKHYTOE; 0)
A, D — oTkpbiThie H
HEe3aMKHYTble, B — 3aMKHyTOE
H HeoTKpbiToe, C — Hu
OTKPBITOE HH 3aMKHYTOE; B)
A — OTKPBITOE ¥ HE3aMKHYTOE,
B — 3aMKHYTO€ H HEOTKpHITOE,
C, D — ® OTKpeiTbIE H
3aMKHYTBIE.

3. CpaBHeHuE TOIIOJIOTHH,
3a/JaHHBIX Ha OJIHOM U TOM e
MHOJKECTRBE.

CpaBHHUTE  TOMOJIOTHH  To
(AaHTHAMCKPETHYIO), *
(muckpetnyto), 11={@,X,{a}},
1={0, X, {b}} Ha MHOK)eCTBE
X={a,b}.

To — caMas cnabad, t* — camas
CHTBHAst, T U T2 —
HECPAaBHUMBIE.

4. [IpoBepka MHOXECTB Ha
OTKPBITOCTh, 3aMKHYTOCTh B
NOANPOCTPAHCTBE
TOIOJIOTHYECKOT0
NPOCTPAHCTBA.

Kakue u3 MHOXecTB A, B, C,
D sBnSioTCS OTKPBITHIMH U
HE3aMKHYTBIMH, 3aMKHYTBIMH
u HEOTKPBITHIMH, HH
OTKPBITHIMH HM 3aMKHYTBIMH,
M OTKPBITBIMH H 3aMKHYTBIMH

B nosyunteppaire [0; 10)
YHCIIOBOH pAMOi R
(Tomonorusg Ha

A — OTKpPBITOE H HE3aMKHYTOE,
B — 3aMKHYTO€ ¥ HEOTKDBITOE,
C — ¥ OTKpbITOE U 3aMKHYTOE,
D - HM oOTKpeITOE HH
3aMKHYTOE.




TOTyHHTEPBATE
MH/Ty[IUPOBaHa
npoctpancTsa R'):
A=[01), B=[1:10), C=[0:10),

TOITOJIOTHEH

D=(1;9]?
5. HaxoxneHue Touek | HalTu 3ambikanue MHOXecTBa | a) [-1; 1];
NPUKOCHOBEHHUSI MHOXKECTBA B | B TononoruyeckoMm | 6) R;
TOMOJIOTHYECKOM [IPOCTPAHCTBE: B) S';
NIPOCTPAHCTRBE. a) (-1; 0)u(0; 1) BR'; r)DP.
6) QBR';
B) S! B R?;
r) B3 B R3.
6. Haxoxenue BHyTpeHHux u | Haiitu BHYTpeHHOCTb  H | a) (-1;0)u (1:2) u {-1,0,1,2};

HHBaApHaHTHOCTB.

a4) CBOMCTBO IIpOCTpaHcTBa X
OBITH cenapabesbHbIM;

6) cBolicTBo mpocTpaHcTBa X
OBITH MOJIHBIM;

B) CBOHCTBO (urypsi B R"

rPaHUYHBIX TOYEK MHOMKECTBA | TPAHHUILY MHOXKECTBA B|6)OuR;
B TOTMOJIOTMYECKOM | TOMOJIOTHYECKOM B) @ u S%
MPOCTPAHCTBE. IIPOCTPaHCTBE: r)B*u S

a)(-1; 0]u[1;2)BR';

6)IIBR!;

B) S’BR?;

r) D? B R%
7. Haxoxxaenue mnpenenbHbix | Haiiti COBOKYITHOCTB 1 )
M M30JIMPOBAHHBIX  TOYEK | MPEHEIbHBIX M COBOKYITHOCTb 2) {0} u {;| neN};
MHOJK€eCTBa B | U30JIMPOBaHHBIX TOYEK | 6) [0; 1] u {2}:
TOMOJIOrHYECKOM MHOX€ECTBa B|p)D*uQ;
MPOCTPAHCTRBE. TOMOJIOTHYECKOM r)S?u@.

IPOCTPAHCTRE:

a) {l‘ neN} BR';

n
6) [0; 1)u {2} BR';
B) B2\{(0; 0)} B R?;
L. r)S?sR3.

8. IlpoBepka orobpaxenus | [Ipu kakux 3HadeHHsx a, b, ¢ | g2 <3p, a,b,ce R.
TOIOJIOTHYECKOTO byHKIMA
[IPOCTPaHCTBA Ha | y=x3+ax?2+bx+c
rOMEOMOPGHOCTS. ABJIAETHCH rOMeoMOpPhH3MOM

R'uaR'?
9. KonctpyupoBanue Haiitu KakoH-HUOY b 1
roMeoMop(HbIX 0TOOpaKeHHH | TOMEOMOPGH3M  TPOMEKYTKA a) y= Zx + 4’
NpOCTPaHCTBa, nposepka | A Ha  npomMexyrok B _—
TOIOJIOTHYECKUX TPOCTPAHCTB | YMC/I0BOM NpsMoil (mokasath, | 0) ¥ =12 —;
Ha TOMEOMOP(HOCTb. 4TO TMpoMexyTka A u B :

roMeoMopdHbI): B el

a) A=[1; 5], B=[2; 3];

0) A=(0; 1), B=(0; +w);

B) A=(0; 1], B=[0; 1).
10. Ilporepka ceoiicTea | Kakue uz CIeAYIOIUX | a), I).
npocTpaHcTBa Ha | CBOMCTB SBJIAIOTCS
TOIMOJOIMYECKYIO TOTMOJIOrH4ECKHMHU:




OBITH BBITYKIIOH;

r) ceoiictBo ¢urypsr B R"
ObITH OrpaHHMUEHHOM;

J1) CBOMCTBO mpocTpaHcTBa R"
MUMEThb pa3MepHOCTH n?

oTaenumMocTy Ta.

6) nuckpeTHOE (B KOTOPOM HE
MEHBIIIE JIBYX TOYEK);

B) IIPOH3BONBEHOE
METPHYECKOE;

r) (X, 1), rne X={a, b}, ={0,
X, {a}}?

11.IlpoBeneHue [IpoBect  Tomonoruyeckyio | 6) KJ1acc 1 =
TOMOJIOTHYECKOH KJ1acCH(pHUKAIIHIO: y=ax+b,
knaccuukauuu a) COBOKYITHOCTh OykB y=ax® +bx+c,
COBOKYITHOCTH (hamuIIMU, UMEHH, OTYECTBA;
TOMOMOTHYECKUX 6) rpadHKOB  OCHOBHBIX | Y =X, y= Yx,
MPOCTPAHCTB. 3JIEMEHTaPHBIX byHKuMHA | 3 =sinx, y=cosx,
IIKOJIBHOIO Kypea | y = arctgx, y = arccigx,
MaTeMaTHKH; . :
B) KpHMBBIX BTOporo mopsaka | ¥~ 4> V= log, x
(xax noz,unpOCTpchra Kiace 2 — y = 1 ;
npocrpancTsa R*). %
Knace 3 — y=igx, y=clgx;
Kiacc 4 — y= Jx;
KJjlace 5 —
y =arcsinx, y =arccos x ;
B) Kiacc 1 — ajummnc;
Kinacc 2 — runepboia, napa
napajjie/IbHbIX MPAMBbIX;
Kjaacc 3 — mapaboiia, npsimas
(nBoiinas);
KJ1acc 4 - napa
NepeceKalouXCcst NPSIMBIX;
KJjacce 5 — tayka.
12, Haxoxnenue 6a3bl | Ykaxute  Heckonbko  6a3 | Bi=trl,
TOIOJIOrHYECKOTO npoctpancrtsa R'. B2={(a;b) | a<b, abeR*}
MIPOCTPAHCTBA. (R*=R U {+w} U {-m0}),
Bs={(a;b) | a<b, a, be R},
Ba={(a;b) | a<b, a, be Q} u
T.I.
21. IlpoBepka VY nosnerBopsier m | Jla.
TOIOJIOTHYECKOTO npoctpaicteo  R! 2-i
MpOCTpaHCTBA Ha | aKCHOME CUETHOCTH?
Y/JOBIETBOPEHHUE 2-i akcuome
CYETHOCTH.
22. Ilposepka ABnsrorcs JM | a) HeT;
TOMNOJIOrHYECKOTO xaycnopdoBeiMi creayomue | 6) na;
MPOCTPaHCTBA Ha | IPOCTPaHCTBA: B) J1a;
YJOBJIETBOPEHHE aKCHOME | a) aHTHAMCKPETHOE; T) HeT.

23. IlpoBepka mpoCTpaHCTRa,

SAsnsercsa fi% | CBA3HBIM

a) na; ©) Her; B) aa; r) ja.




MNOJMHOXKECTBa IPOCTPAaHCTBA
Ha CBA3HOCTL.

MPOCTPAHCTBO:

a) AHTUIUCKPETHOE (B
KOTOPOM HE MEHbIIE OBYX
TOYEK);

B) R'; r) (X, 1), rme X={a, b},
={0, X, {b}}?

SIBnsgercs 1H CBSA3HBIM
mHOxecTBo: a) ZBR'; 6) QB
RY: 8)(l: 2] pRY: B) 8! B R%
1) B*uD((10; 10; 10), 1) B
R3: €) «IIOJBCKUM OTPE30K» B
R??

a) Het; ©) Her; B) ja; r) aa:
1) HeT; €) aa.

24. IlpoBepka MNpOCTpaHCTBa,
MOJAMHOKECTBA NPOCTPAHCTBA
Ha JIAHEHHYIO CBA3HOCTD.

SABnsaercs JIH JIHHEHHO
CBSI3HBIM IPOCTPAHCTBO:

a) aHTUIUCKPETHOE;

6) nuckperHoe (B KOTOPOM He
MEHBIIIE IBYX TOYEK);

B) R"?

a) na; 6) Her; B) ja.

SApnsiercs M JUHEHHO
CBSI3HBIM MHOJKECTBO:

a) ZBR!;

6) QB R';

B) (1;2] BR;

r)S's R%;

1) B3UD3((10;10;10),1) B R3;

€) «IOJILCKUI 0Tpe30K» B R??

a) ver; 0) Her; B) ma; r) Ja;
JI) HET; €) HeT.

25. HaxoxaeHHe KOMIOHEHT
CBSA3HOCTH, KOMIIOHEHT
NUHEHHOH CBS3HOCTH
NMPOCTPAHCTBA, MHOMKECTBA B
MPOCTPAHCTRBE.

Hatitu KOMITOHEHTBI
CBSI3HOCTH:

a) IpPOU3BOIILHOTO CBA3HOIO
npoctpaHcTia (X, 1);
0)AUCKPETHOrO NPOCTPAHCTBA;
B) mpoctpaHcTBa (X, T), rue
X={a, b, c}, ={0, X, {a}, {b}

a) X;
0) Kaxkmoe OIHORIEMEHTHOE
MOJAMHOXECTBO;

B) {a,c} u {b}.

{a, b}, {a, c}}.
HaiiTn KOMIIOHEHTHI | @) KaXXI0€ OJHO3IEMEHTHOE
CBSI3HOCTH: NOAMHOXeCTBO Q;

a) MEOXKecTBa Q B R';

0) rpaduka pyHKIMH y=— B

R?;

B) T \ (AUB), rme A, B —
COOTBETCTBEHHO Mapauienh W
mepwuanan Topa T2 B R3;

r) «I10JIBCKOTO OTpe3Ka»
AUB, roe A={(x; y) | xe(0;

1 .
=1, y=sin—}, B={(0;y) |
n x
ye[-1;1]} B R?

= |-

6) BeTBH JaHHOH runepboIbI;
8) T2\ (AUB); r) AUB.

Haiitu KOMIIOHEHTbI
JTUHEMHON! CBA3HOCTHU:
a) MPOU3BOJILHOIO CBA3HOIO
npocrpaHersa (X, 1),
0) JIACKPETHOr O

a) X;
6) xaxnoe OJHOBNEMEHTHOE
MOAMHOKECTBO;

B) {a,c} u {b}.




IPOCTPAHCTBA;
B) mpoctpaHctBa (X, 1), rae
X={a, b, c}, ={9, X, {a}, {b}
{a, b}, {a,c}}.

Haiitn KOMIIOHEHTBI
JIMHEHMHOM CBS3HOCTH:

a) mHOkecTBa Il B R!;

0)  «IOIBCKOTO  OTpe3Kan
AUBBR! (cm. mpumep 2);

8) B2U D?((10;10;10),1) B R?;
') IPOU3BOJIBHOTO BBITYKJIOTO
MHOXecTBa A B R",

a) KaXI0e OJHOIEMEHTHOE
MOAMHOXKeCTBO I1;

6) AuB;

B) B? u D?((10; 10; 10), 1);

r) A.

26. IlpoBepka MpOCTpaHCTBA, | SIBNseTCS JIK KOMIAKTHBIM | &) J1a;
MOJIMHOKECTBA TMPOCTPAHCTBA | IIPOCTPAHCTRO: 6) Her;
Ha KOMIIaKTHOCTb. a) aHTUJUCKPETHOE; B) Ja;
6) OeckoHeuHOE TUCKPETHOE; | I') HET.
B) MPOMW3BOJILHOE KOHEYHOE;
r) R"?
SBnsercs M KOMIAKTHEHIM | a) 11a;
MHOMXECTBO: 0) Her;
a)[0; 1]u {2} BR'; B) HET;
0) 3aMKHyTas MOJYIJIOCKOCTH | T') Ja.
B R%;
B) BX(-2; 0), 1)U B*(2; 0), 1)
B R%;
r) S R3?
27. HaxoxneHue npsmoro | Halitu npsmoe npoussenenue | a) {(x, y) | x, ye(-1;1)},
Mpou3BeICHUs (ykasate HocuTens W 6asy | {(UNB)x(V N B') | U,
TOMOJIOTHYECKUX TOTOJIOTHH): Ve 1rl} (Tomosoruueckuii
MPOCTPAHCTB. a) B! x B'; KBAJIpaT, OTKPBITHIH);
6) S'x DI; 0) {(x,y,2) | x2 + y2 =1, z¢[-
B) S'x D2  (MHOXHTENH — L1 {UASYx(V A D) |
IS TRRIETIR Uetwr2}, Ve wrl} («Gokosas
COOTBETCTBYIOIIHUX
; MOBEPXHOCTh LIUIIUHAPAY);
CBKJIMJIOBBIX IPOCTPAHCTB).
B) {(X, ¥, u, v) | x2+y2=1,
u2 +v2 <1},
{UnNnSHx(¥VnD2) | U,
Ve 12} (Tomonoruuyeckuii
TOP, 3aIOJIHEHHBIH ).
28. Haxoxnenue (pakrop- | Haiitu aktop-mpoctpasctso | a) — r) (K/S, tn(K/S)), rae
HPOCTPAHCTBA kBagpata K =[0;1]x[0;1] (c | K/S={[p] | peK} — daxrop-
TOTOJIOIMYECKOT0 TOMOJIOTHEH, MHOXecTBO MHOXkecTBa K mno
IIpOCTpaHCTBa. WHAYLHPOBAHHOHN TONOJIOrHeH | OTHOLIEHHUIO

TR2 npoctpaHctBa R?) no
OTHOIIEHHIO

9KBHBAJIEHTHOCTH 8.
n:K = K/S, n(p)=[p] -

SKBHUBAJICHTHOCTH S, | bakTop-oTo6parenue,
3A/IAHHOMY baxtop- | 1 (K/S)= {U c K/S 1
AR R 1 (U) etr2 } — (akTop-
Caenarhb 9CKM3 MOBEPXHOCTH B | | O HOIOTHA,

R3, romeoMophHOI a) nenta MEbuyca;
YKa3aHHOMY (akrop- 0) Top;




npocTpaHcTBY (ecnu TakoBas | B) Oyreuika Kneiina (He
CyLECTBYET). JIOIyCKaeT BIoXeHus B RY);
I) TMPOEKTHBHasl IUJIOCKOCTH
(He pnomyckaeT BIIOKEHHs B
R%).
H = S
1 | 3 h h \ |
"W T ol
— —_ b

IIpuMepHbIe 3aJaHusA IS PEHTHHI-KOHTPOJS:

CamocrosTensHas pabora no teme «/Inddepenuuansuas reomerpus kpusoin» (PK1)

HaBbik U yMeHHE

Jananue

OTtBer

[TpoBepka mpHHAIEKHOCTH
KpHUBOH, 3a1aHHOM
napameTpU4ecKH B
JIEKapTOBBIX KOOpJIMHATaX,
Knaccy rIajKux
(peryisipHbIX) KDUBBIX.

ITpoBepuTh, sABiIsETCS M KpUBas
peryimsipHod (ecnd  «ma», TO
Kakoro kjiacca?):

a) r= (,12,13),t € R;

6) x=t*, y=t’,teR?

a) peryJsipHas knacca ('~
6) HeperyaspHasl.

[lapameTpusanms MIOCKUX
H MPOCTPaHCTBEHHBIX
KPMBBIX, 3aJlaHHBIX SBHO B
J€KapTOBbIX KOOpAHHATAX.

[TapameTpH30BaTh KPHUBYIO:
a) y=sinx, x € [0;1];

) y=2\/;,z=lnx,xe(0;+oo).

a) x=1, y=sint, t €|0;1];
6) r = (t,24/1,In1), t € (0;+ ).

[Tapamerpusauus nockoii | [lapamerpusopars KPUBYIO, | . ¢,'02 cos g,

KPHMBOH, 3aJJaHHOH | 3a/IaHHYIO TOJISAPHBIM ypaBHEHHEM

MOJISPHBIM  YPaBHEHHEM, B | p = @2, B JEKapTOBBIX | YV = (02 sin @,
ACKAPTOBBIX  KOOPAMHATAX, | xoopaMHATaX, COIJIACOBAHHBIX C peR

COTJICOBAHHEIX ¢ | nonsipHBIMH CTaHIapTHBIM

MOJNSPHBIMA  CTAHIAPTHBIM | oGpasom.

obpasom.

CocraBnenne  ypaBHeHHs | CocTaBUTh yPaBHEHHE X-2 Y-4 Z-8
KacaTelbHOH NpsMOW | KacaTe/lbHOH MNpsAMOM KpUBOH B 8) L. B 12 >
KpMBOM B  TO4YKE [pH | Touke M: 6) Y=1; B) X=0,7=1.
pa3IMYHBIX crocobax x=t, |
3a7laHus KpPHBOH B y=1,

JICKapTOBBLIX  KOOpAHHATax | a) y :

(mapameTpu4eckoM, SBHOM, Z=1",

HEABHOM ). te R, M(2;4;8)

0) y=x3+1, M(0;1);
x*+y*+ 22 =1,

B) X’ +y*=x,

M(0;0;1)
Cocragnenue ypasHenus | CoctaBuTh ypaBHeHHe Hopmam |a) X +4Y +12Z-114=0:
HOPMaJIW TUIOCKOW KPHBOM U | (€CIM  KpuBas IJIOcCKas) WM | 6) X =0
HOPMAaJIbHOH MJIOCKOCTH | HOPMAIbHOW  [JIOCKOCTH  (€CIin




A(t=0), B(t =2r)
0) y=chx, A(x=1x,), B(x=x,);
B) p=9, A(9=0), B(¢p=2m).

MPOCTPaHCTBEHHOW KPUBOH | KpuBas npocTpancTBeHHas) | B) ¥ =0.
NpU pa3fiuyHbIX crocobax | KpUBO# B Touke M:
3a/laHus KPHBBIX B X =1,
NEKapTOBBIX  KOOpJMHATax y=£
(mapaMeTpU4ecKoM, SBHOM, | a) , ;
HESABHOM). z=r,
re R, M(2:4;8)
6) y=x>+1, M(0;1);
X +y +2° =1,
B) x> +y* =x,
M (0;0;1)
Bbluncienue [MMHBL OYTH | BRIUMCIUTG JUIMHY IyTH AB a) 2@1:;
KPUBOH TMpPH  PasiMYHbIX | KpUBOI: 6) |shx, — shx,
crnocobax ee 3ajaHus. X =cost, 1 2 Lp»
y =sint, —QaV1+4x* +
a) - : B) 2

+In2zr +V1+477))

Haxoxnenue ypaBHeHu# | [ns BHHTOBOM JIMHUHU 7
pebep u rpaHeii | x =cost, y=sint,z=t,te R, ) X-0 Y-l -
. - a = =
CONPOBOXAANOLIETO HAWTH YpaBHEHHI: -1 0 1
TpexrpaHHuKa a) Kacare/IbHO! MpsIMOH;
NPOCTPAHCTBEHHOW KPHBOM. 6) 6uHOpMANIH; X-0 VY-1 Z~
B) INIaBHOH HOpMaJIH; 6) 1 . 0 x 1
I') HOPMAJILHOM IJIOCKOCTH;
1) conpuKacaroleincs niIocKoCTH; v ¥ Z -
€) CHpAMISIOIEN IUIOCKOCTH B | B) 3 = 1 = 0
T
Touke M (0;1;—). T
2 NX-Z+—=0;
2
nNX+Z-—=0;
e) Y =1.
Bbruucnenne KpuBH3HBI M | BBIUMCIHTL  KpHMBH3HY k& H V2
Kpy4YeHUsl KPUBOM B TOYKE. | Kpy4YeHHE ® KpUBOH k=-2 = 4
r= (e',e-',ﬁr), te R B TOUKE
i M(; 1;0).
Haxoxnenue touek | Jlokasats, 4TO KpuBas
COPSIMJICHHS %} TOYEK | x =1+3¢+ 277,
MUIOLLEHHA KPHBOM.
v P y=2-20+5,
5 ABIAETCA
z=1-1¢%,
teR
IMIOCKOH W HE UMEET TO4YeK
CTPAMIICHHA.

CamocrosTennnas pabora no teme «Inddepennnannuas reomerpus nosepxnoct» (PK2)




HaBbik U yMeHHE

3aganue

Oteer

[TpoBepka npunamnexuocty | [lposeputs,  sBnsercs 1 | a) perynspHas knacca C=;
ITOBEPXHOCTH, 3a[JaHHOM | [IOBEPXHOCTh PeryJIspHOH 6)HeperynsapHas.
napamMeTpUuyYecKu B |(ecinm «ma», TO  Kakoro
JIEKapTOBBIX KOOp/MHATAaX, | Ki1acca?):
KJ1accy rIaIkuX (perysipHbIX) ) r=(u+v,u—v,uv),
MIOBEPXHOCTEH. a »
P ueR,veR
x=u,
i
6 Y =" 9
z=19,
ueR,veR
[TapameTrpuzanus [TapameTpu3zoBaThb X=u,
[IOBEPXHOCTH, 3alaHHOH SBHO | IIOBEPXHOCTH y=v,
TOBBIX KOOPJIMHATAX. z=sinxy+1 .
B.AcKaP PA e . z=sinuv+l1,
xe[0:1], y €[0;1
[0:1], y <[0:1] ue[0;1], v € [0;1]
Haxoxnenue ypaBHeHHit | COCTaBUTH ypaBHEHUE | a)
KacaTe/JbHOM TUIOCKOCTHM M | KacaTeJIbHOW IUJIOCKOCTH H Y =1 X-0 ¥-1 Z-0
HOpMajld  MOBEPXHOCTH B | HODMAJIH  IIOBEPXHOCTH B R ™ T
TOYKe npu pa3nuyHbBIX | TOuke M: X4+ ¥4+ T —-3=0
criocobax  ee  3ajnaHMA B r = (chucosv, chusinv, u), ) 6) o S Z—l;
J€KapTOBBIX KOOpIMHATaX
ueR veR M(0.1:0 —-18=
(mapaMeTpUyecKoM,  SIBHOM, > M(GLO) 6X+3Y +22-18=0,
1 B) X-1 Y-2 Z-3
HESIBHOM ). 1 -
) 6) z=—, M(;1;1); = =
Xy 6 3 2
2 2 2
zZ
L Py
B) 3 12 27
M(1;2;3)
[Tpumenenue nepeoi | Ha KpPYIrOBOM HUIMHIpe | 2 ) \/E 1
KBaApaTUYHOH  GOpMBI K | X =COSV, y =sinv, z=u, u € R 5( =k
HaxOXJICHHIO JIHHBI JOYTH | galTH IUIMHY JYTH KpHBOI?I
KPHBOH Ha 9 3
rapaMeTpU3HPOBAHHON V= 5“2 ) 3aKIIFOYCHHON
MOBEPXHOCTH.
MEXTY TOYKAMH
A(u =0,v=0) H
2
B(u=1lv=-).
3
[Tpumenenue nepoii | Haiitu yroiu Mexay | 45°.
KBaJpaTHYHOH (opMBI K | KOOPAMHATHBIMH JIMHUAMM Ha
HaxXxOKICHHIO  yrila MEXIy | THnepOoJInYecKoM
KOOp)]H'lj[aTHbIMH TMHUAMM HA | napaGonoune r = (x,y,xy) B
napameTpr30BaHHON Touke M(1: 1; 1).
MOBEPXHOCTH.
[Tpumenenune nepBoit | Haittu wiomans | 4
KBaApaTHYHOM  (OpMBI K | KpHMBOJIMHEHHOTO 15"
HaXO0KIEHHUIO IUIOILAH | TPEYTOIbHHKA Ha LHMIMHIAPE
obstacTu Ha | x =cosv,
[1apamMeTpU30BaHHOM y=sinv,z=u,uec R vekR,
[TOBEPXHOCTH. OrpaHUYEHHOTO




KOOpAUHATHBIMH JIHHHAMH,
NpOXOJALUMMH  YE€pEe3 TOYKY

M1, 0; 1), u KpuBo#
2 5
v=—u2.
Bbruucnenue MOJIHOM | Berymcnute nojixyso | 0.
(rayccoBoi) KPUBH3HBI X =ucosv,
MMOBEPXHOCTH B TOYKE. y=u sinv,
KPUBH3HY KOHYCa
zZ=u,
ueR veR
B [IPOM3BOJILHOM TOYKE.
Breraucnenue cpenHe# | Beruuciaute CPeIHIOI 1
KPUBHU3HBI  [OBEPXHOCTH B X =ucosy, 2.2
TOYKE. = usinv,
KPUBHU3HY KOHYCa
z=u,
ueR,veR
B Touke M(1; 0; 1).
Bbruucnenue rMIaBHBIX | BeraucauThb riiaBHele | *1
KPHBH3H  IIOBEPXHOCTH B | KpPUBH3HBI KaTeHOH1a
TOHKC, r = (chucosv, chusinv, u),
ueR,veR
Touke M(0; 1; 0).
HaxoxaeHue ypaBHeHHs | COCTaBUTH YPaBHEHHE | /2 XY = +]
MH/IMKaTPUChI KPUBU3HBI | HHIUKATPUCHI onena
(/ltoneHa) MNOBEPXHOCTH B | IMPSIMOro reJIMKouaa
TOYKeE. X=UCOSV,
y=usinv,
B TOYKE
z=v,
ueR,veR
M(1;0:0).
Onpenenenue Tuna Touku | Onpepenuts  Tum  Touek | Bee TOYKH
MOBEPXHOCTH. NpsAMOro FeIMKOHJIA | TUNepOOTMYEcKOro THIa.

r = (chucosv, chusinv, v),

ueR,veR

e

Tembl 10K1210B ¥ pekoMenayemast aureparypa: (PK3)

PA3JEJT 3nemenmot ougppepenyuansvnoii 2eomempuu
[Tnockue kpusble (KBant, 1988, NoNel 1-12)

['eomerpus ypaBHenuii (Kaur, 1988, Nel0)

['excarpampl [Tackans u xkybudeckue kpussie (Keant, 1987, Ne8)

CermenTe! noctosiHHO#M rutommazau (Keant, 1990, Ne8)

JuddepenumanpHas reometpust BOkpyr Hac (Ksant, 1989, Nell)

Tak i1 npoct eBxinaoB mup? (KBant, 1984, Nel)

Cetu YebObieBa Ha noepxHoctu (KBanT, 1990, No7)




8.

9,

10.
11
12.
13.
14.
IEY
16.
7.
18.

[Ipsimble Ha kpuBbIx noBepxHocTsaX (KBant, 1989, Nel12)

Mopens Ilyankape reomerpun Jlobauesckoro (Kaur, 1984, Ne6)

Mopens Kanu-Kne#tna reomerpun Jlobauesckoro (Ksaut, 1976, Ne3)

O reometpun Jlobauesckoro (Maremaruka B mkone, 1993, NeNo2,3)
Teopus OTHOCHTENBHOCTH M reomeTpus (MatemaTuka B mkone, 1991, Ne3)
O xpuwuszne (Kpant, 1989, Ne5, 1992, Ne4)

Apudmertuka snmuntuueckux Kpusbix (Kant, 1987, Ne7)

Cxonbko kpuBbIX Ha 3emne? (Keaut, 1991, Nel)

Orubarontas (Ksant, 1987, Ne3)

Texkcrunbhas reomerpus (Keant, 1990, Ne7)

["'eomeTpus nucta 6ymaru (Ksant, 1988, Ne9)

PA3JIEJT Jnemenmol mononozuu

19,
20.
21.
22
23.
24,
25.
26.
2.
28.
29.
30.
31.
32.
33,
34.
35

Yro Ttakoe pazmepHocTs? (KBaHT, 1991, Neb)

Hrpa “Xaoc™ u ¢dpakransl (KBant, 1997, Ned)

Teopema bopcyka-Ynama (KanTt, 1983, Ne8)

Kparyaiiinas neara Mébuyca (Kpanr, 1990, Nel)

Teopema Xemu (Qoxyc, 1996, Ned)

O 3anmyTaHHBIX BEpeBKax M TOMONOTUM MonuMepHsIx nernei (Keaut, 2000, Ne6)
Bropo# 3akon Kennepa u Tononorus adenesbix uaterpaion (Keaut, 1987, Nel12)
Yemy paBHa cymma yrnoB MHoroyronbHuKa? (Keant, 2001, Ne3).

Kocel u y3as1 (KBanT, 1989, Ne2) |

®pakransl (KBant, 1989, Ne5)

Tononorus u pensed mectHocTH (KBanTt, 1982, Ne8)

Y35el 3anenieHus ¥ ux nonuHoMsl (KBanTt, 1989, Ned)

Coobpaxenus HenpepbiBHOCTH (KBauT, 1987, Ne9)

Jlenta Mébuyca u ee ceokictaa (KBanr, 1974, Ne3, 1977, Ne3, 1978, Ne3, 1979, Nel )
Crnerenus ckpemusaromuxcs npsMeix (Ksanr, 1988, Ne3)

Pacnpasnenne kouTypoB Ha nuockoctd (KBant, 1983, Ned)

Knaccudukauus niesok (Kpant, 1984, Ne2)

[IpumepHBIH NepevyeHb BONPOCOB K IK3aMeHY:

¥

B e e o o

IlousaTue nunuy. I nagkue 1MHUHA.
KacartenbHas U HOpMaib KPHBOH.
JUivHa 1yru KpuBOi.

KpuBu3na u kpyueHue JTUHUM.
Penep ®pene.

IlonsaTue nosepxuoctu. [ nagxue moBepxHOCTH.



8.
9.
10.
11

KacarenbHasi IJIOCKOCTh U HOPMaJib IOBEPXHOCTH.
IlepBas kBagpaTH4Has GhopMa NOBEPXHOCTH.
[IpumeHeHue nepBoi KBaIpaTUYHOM (GOPMBI TOBEPXHOCTH.

Bropas kBagpariuuHas (opma MoBEpXHOCTH.

. IlpumeneHue BTOpo# KBagpaTHIHOH (POPMEI IOBEPXHOCTH.

12. JlepuBaninoHHbie GOPMYIIbl IOBEPXHOCTH.

13,
14.
15.
16.
17,
18.
19.
20.
21,

22.

23.
24,
23
26.

Teopema ['aycca.

['eone3nueckas KpUBU3HA KPUBOH Ha MIOBEPXHOCTH.

['eonesuyeckue MMHUK. ['e01e3UYECKHIT TPEYTrOJIbHUK.

[ToBEpXHOCTH MOCTOSHHOM raycCOBOBH KPHBU3HBI.

Tononoruyeckoe NpocTpaHcTBO. OTAETUMOCTb, KOMIIAKTHOCTD, CBA3HOCTb.

HenpepbiBHoe oTtobpaxenue. I'omeomopduzm.

Mmuoroobpasus. Kiierounoe pasnoxeHue H dH1epoBa XapaKTEpHCTHKA MHOTO00pa3usi.
[TonsiTue o KnaccupHUKauy KOMIIAKTHBIX IBYMEPHBIX MHOTOOOpa3uid.

Beinykibie MHororpassuki. IIpasunbrbie MHOrorpaHauky. Teopema Diinepa o nmpaBHIIbHBIX
MHOIOrpaHHUKaX.

OcHoBaHMsI reOMETpUH. AKCHOMATHYECKHMH MOAX0J K (OPMHPOBAHHIO MEOMETPHYECKOrO
3HAHHUA.

['eomeTtpus JlobayeBckoro.

Mogenu nnockoctu Jlobauesckoro.

['eomeTpus Pumana.

Moaenu nnockoctu Pumana,



Kontpoas camocTosnTebHOM paGoTsl

OueHka pe3ybTaToB CaMOCTOSATENBHON paboThl OPraHU3yeTCs KaK eIUHCTBO ABYX (POpM:

CaMOKOHTPOJIb H KOHTPOIIb Co

CTOPOHBI

npenonaparened. OueHka pe3yabTaTOB

CaMOCTOSTENNLHON pabOThl OPraHu3yeTcs ClIeayIoIUM 06pazom:

3aJaHui;

BOIIPOCKI /111 CAMOKOHTPOJIA;
BOIIPOCHI TECTUPOBAHHM,

BBIMMOJIHEHHUC JOMAIITHHUX paﬁoT;

pedepar;

JOKJIaJbl.

OueHka KadyecTBa OCBOCHMS

KOHTPOJHUPYIOILIHUX MEPOTIPUATHIA:

JHCIHILIUHBI

KOHTPOJIBHBIE BOIIPOCHI, 3a/1aBa€MbI€ ITPH BLIMTOJTHEHHWH H 3alIIHTaX pacYETHBIX

KOHTPOJIBHBIE BOIIPOCH], 3a/1aBAE€MLIE ITPH MMPOBEJCHHH [IPAKTUYECKHUX 3aHATHIA,

BBITIOJTHEHHUE CaMOCTOATENIBHBIX H KOHTPOJIBHBIX p360T

BOIIPOCHI, BBIHOCHMEBIC Ha DK3aMCH.,

NPOU3BOIHUTCA 10 pe3ynbTaraM CJICOYHLIHX

KonTposupywmue MmeponpuaTus

Pe3yabTaThbl 00y4eHHs N0 AHCHMILIMHE

CamocTosiTenbHbIe paboThI
NPaKTHYECKUX 3aHATHSIX

Ha

3HaHMe OCHOBHBIX (POPMYII U ONpeaeIeHHIH

KoHTposibHbIe paboThl Ha MPAKTHYECKHX
3aHATHAX

YMeHHE CcaMOCTOATEILHO
MMOCTABJIEHHOM 3aJa4u

HaxoJIWUTk  pPECHICHHC

Yyactde  CTyaeHTOB B HayuHol | OBajieHHe ONBITOM aHAIM3a HHPOPMAIIMOHHBIX
JIUCKYCCHM 110  MOATOTOBIEHHBIM U | HCTOYHHKOB;
npeACTaBIeHHbBIM Npe3eHTAllMsAM, | BRICTYIUIEHMH ¢ JOKJIaJaMH M y4acTHs B
pedeparam JUCKYCCHSX;
pa3lieNIeHHs HayYHOI'0 U HEHAYYHOTO 3HaHHs;
BrinosiHenue %} 3alMTa | 3HaHHWE OCHOBHBIX OpMyI U onpeeneHuii. Ymenue
MHUBUIYATbHbBIX 33/ [aHUi CaMOCTOSITEJIBHO HAXOJUTh PEIIEHHe MOCTABJIEHHOM
3a/1a4M N
Tecruposanue 3HaHue OCHOBHBIX (POPMYIT M OnpejieiieHHii. Y MeHHe
CaMOCTOSTEJIbHO HAXOJUTh PEIICHHE MOCTaBJIEHHOM
3aJa4u
KouTposb co CTOpoHBI mpenojaBaTens H CaMOKOHTPOJb  OCYINECTBISIETCS B
COOTBETCTBMH C PEUTHUHI-IUIAHOM JHCHMIUIMHBI, BO BpEMS TNPAKTHYECKHX 3aHSTHIA,

KOJUTOKBHYMOB, 3allIMTEI JOMAITHHX 3a/laHuH.

Ouenka 3HaHuii 6akajiaBpoB MPOBOMMTCA C HCHOJIB30BAHMEM OaIBHO-PEHTHHIOBOM

OUCHKH MO JUCIHILITHHE B COOTBETCTBHH C IIOJOKEHHEM O GHJIHBHO-peﬁTHHFOBOF] CHUCTCMbI

OLIEHKH JOCTHIKEHUH cTyAeHTOB Bil'Y.



Pesynbrar ckianpisaercs u3 6anos, 3apaboTaHHBIX CTYAEHTOM B TeueHue cemectpa (0-

60) ¥ OamIoB, MOMYYEHHBIX HEMOCPEACTBEHHO 3a OTBET HA 3K3aMEHALMOHHBIA OHIET HIIH

3QYETHBIA ONPOCHHUK U JI0NOJHUTEIBHBIE BOMPOCH Tpenoaasareins (0-40).

Tpebopanns, npeabsB/IfeMbie K YCTHOMY OTBETY HA YK3aMeHAIMOHHBIN OHer

Banaer

Kpurepun

36-40

IMOJIHO PAcKphITO COAEpXKaHWe MaTepHuana, YeTKO W MPABHIIBHO JaHBI ONpeeeHHs,
PAacKpeITO COAEPXKAHHE NMOHATHH, BEPHO HUCIONB3YIOTCS HAYYHBIC TEPMHHBI, IPABUIILHO
BBITTOJTHEHBI YSPTEIKH, CXEMBI, JIMArpaMMBbl, rpaMKH, MOCTPOEHHUS, U T.]1.;

OTBET CaMOCTOSTENbHbIA, MO COOCTBEHHOMY IUIaHY, TOAKPEIJIEH IPUMEPAMH,
UCTIONB3YIOTCS paHee MPHOOPETEHHbIC 3HAHUS;

[IPOIEMOHCTPUPOBAHO yMEHHE TIPUMEHATL 3HAHMA B HOBBIX YCIIOBUSIX, B
HECTaH/IapTHOW CUTYalMH (TP pellleHUe HETHIIMYHOM NIPAKTUYECKON 3a1auH ).

26-35

PacKphITO OCHOBHOE COJEp)KaHWE MaTepuaia, NPaBHIBHO MPHBEIEHLI ONpE/Ie/eHHUs,
BBIIIOJIHEHBI YEPTEHM, CXEMBl, JHarpaMmbl, TIpadHKH, IMOCTPOEHUS, M T.JL..
onpezeieHus GOPMYyTHPYIOTCS HE CTPOro, MOT'YT ObITh HETOYHOCTH B OTBETE:

OTBET CaMOCTOSATENIbHBIA, HO COOCTBEHHBIM IUIAH MOXET HE MCHOJIb30BaATHCS.
NOJKPENJICH NMPHUMEPaMH TYCTh U HE CAMOCTOSATE/ILHBIMH, BO3MOXHO HCIOJIb30BaHHE
paHee MPUOOpETEHHbIE 3HAHUS;

NPOJAEMOHCTPHPOBAHO YMEHHME TPUMEHATh 3HAHHS B OCHOBHBIX YCJIOBHSX, B
CTaH/APTHOM CUTYyalHH (TIpY pPelICHHE THIIHYHON NPAaKTHYECKOH 3a]a4H ).

11-25

JaHbl onpeneneHus, cpopMyaMpoBaHbl TeopeMbl 0e3 J0Ka3aTelbCTB, CBOMCTBA 6€3
MOATBEPK/ICHUH, BBIIIOIHEHBI YEPTEIKH, CXEMBI, THArPAMMBI, rpadMKH, MOCTPOEHHUS, U
T.J.; MOTYT OBITb HETOYHOCTH B OTBETE;

OTBET HE CaMOCTOATEJIbHBIH, MPHUMEPaMU HE MOJKPEIIAETCH, He HCIOJb3yeT paHee
NpUOOPETEHHBIC 3HAHWS, OTBET HE YETKWH, HO OCHOBHOH MaTepHal YCBOEH; €CTh
npo0OeJIbI; NIPOJIEMOHCTPHPOBAHO YMEHHE BOCIPOM3BOIMTE PEIEHHe POCThIX 3aaHHil
C MCIIOJIb30BaHUE I'OTOBBIX HOPMYIL.

0-10

OCHOBHOE COJIEPXKAaHHE HE PACKPBITO, HE JIaHbl OTBETHI Ha BCIIOMOTaTeNbHbBIE BOTPOCH,
JonyIIeHb! rpy6ble omnbKky B onpeneneHusx, GopMyTHPOBKax TeopeM Wi HOpMYIL.

TpeboBanus, npeasaBIseMble K 0TBeTY Ha 3a1aHus U HepeHIIHPOBAHHOIO 3aueTa

babi Kpurepun
2 MOJIHOE PEeIIEHUE TUITMYHOM NPAKTHYECKOH 3a1a4H.
4 CaMOCTOSITE/IBHOE TEOPETHYECKOE MCCIIENOBAHHE WIIM TOJIHOE PEIIEHHE HeTHITHYHOMN

NpaKTHYECKOH 3a/1aun.

MaxkcuMaiibHas cymma OanioB, Habupaemas CTyI€HTOM Mo Juctumuiae — 100 6a1oB.

Haunas cymma Ganios moxer ObiTh HabpaHa B cllydae pery/spHOTO MOCEIEHHS 3aHATHIA,

dKTHUBHOI'O y4aCTHA Ha 3aHATHAX, BBINOJIHEHHA KOHTPOJIBHBIX, CaMOCTOSITEIILHEIX, JJOMAalllHHX,

WHIMBH/yaJIbHBIX MPAKTHYECKUX PabOT, MCCIIEIOBAHHUI M OTBETE HA SK3aMEHALIMOHHBIN OueT /

3a71aHia IMPepeHIIHPOBaHHOIO 3a4eTa.

B

3aBUCMMOCTH OT CyMMBbI 0OamnoB, HaOpaHHBIX B TEYEHHE CEMECTpPa, CTY/EHTY

BBICTABJIACTCA CICAYIOIIas OLEHKA:

Onenka Bajasl
«OmauyHoy 91-100
«Xopowio» 74-90
« Yooenemeopumenvnoy 61-73
«Heydosnemsopumenvror 0-60




7. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIEYEHUE
AUCHHUIIJIMHBI (MOYJISA)

A) OcHoBHan JuTEpaTypa:

. Aranacsn CJI. T'eomerpus 1: yueGHoe mnocobue mns BysoB / C.JI. Aramacsn, B.I.
[Moxposcxknit; mon pea. C.JI. Aranacana. - M.: BUHOM. Jla6oparopus 3uauuit, 2014. -
334c. http://www.studentlibrary.ru/book/ISBN9785996323715.html

. AraHacsH C.JI. T'eometpus 2: yueGHoe mnocobue mis BysoB / C.JI. Aramacsu, B.I.
[Tokposckuii, A.B. Ymakos; nog pen. C. JI. Aranacsna. - M.: BUHOM. Jlaboparopus
3HaHuH, 2015. - 547c. http://www.studentlibrary.ru/book/ISBN9785996328765.html

. Huxonora H.B. Kpatkuit kypc anreGpsi i reometpun. [IpuMepsl, 3a1auu, TecThl : yueOHoe
nocobue / H. B. Hukonosa, H. H. I'azu3osa, I'. A. Huxonosa; M-Bo obpa3. u Hayku Poccun,
Kasan. wWau. wuccnen. Ttexmon. yH-r. -Kasams : Wsg-Bo KHUTY, 2014. - 100c.
http://www.studentlibrary.ru/books/ISBN9785788217116.html

. MnnmeuayanbHble 3a1anus 1o Beicined maremaruke. Y.1. Jluneiinas u BEKTOpHas anreOpa.
Ananutuyeckas reoMerpus. JluddepeHuManbHOE — HCUHCIIEHHE GyHKUMH  oJHOI
MepeMEeHHOH B 4 4.: yueb. nocobue / A.I1. Pabymko [u mp.] ; nox obmr. pen. A. IT. Pa6ymwko.
- 7-e U3 - Munck: Bpi. IIK., 2013. - 304c.
http://znanium.com/catalog.php?bookinfo=508859

Kpatkuii kypc ananutuueckoi reomerpun: Yue6uuk/ Edumor H.B., 14-¢ u3g., UCIIpaB. -

M.: ®UIMATIIUT, 2014. - 240c. http://znanium.com/catalog.php?bookinfo=537806

b) [lonoiHATe/IbHAN TATEpaTYpa:

Anekcanapo A.Jl. T'eomerpus: y4ebuuk / A.Jl. Anexcarapos, H.IO. Heuperaes. — 2-e
u3., HCIIPaBIEHHOE. — CII6.: bXB-Ilerepbypr, 2010. — 612c.
http://znanium.com/catalog.php?bookinfo=350711

bexnemuiies JI.B. Kypc aHanuTHYeCKO# reOMETpHH U JIHHEHHOIH anrebper: Yueb. s By3os
/ bexnemumes JI.B. - 12-e wm3m, wucnp. - M. OUMATIIMT, 2009. - 312c.
http://www.studentlibrary.ru/book/ISBN9785922109796.html

. Kanomues C.b. AHanutideckas reoMeTpHs W JTHHEHHAs anrebpa. - 2-e W3., HCHIp. U JIOM. -
M.: OU3BMATIINT, 2011. - 168c.

http://www.studentlibrary.ru/book/ISBN9785922112901.html

- Ilpaconos B.B. I'eomerpus. Ilpaconos B.B., Tuxomupos B.M. ['eomerpus. M.: MIIHMO,
2007. 2-¢ H31I., nepepab. " JOTI. 328c¢.
http://www.studentlibrary.ru/book/ISBN9785940572671.html
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[lonapun SLII. Adpunnas u mpoekTHBHas reomerpus. - M.: MIIHMO, 2009. - 288c.
http://www.studentlibrary.ru/book/ISBN9785940574019.html

Cuspiii C.B. Jlexunu no muddepeHimansHoii reometpun. - Yueb. nocobue mis CTYJICHTOB
BY30B. - M.: OU3MATIINT, 2007. - 376¢.
http://www.studentlibrary.ru/book/ISBN9785922107426.html

Yepuenko B.JI. Beicinas MaTemartrka B puMepax u 3amayax: yyebGHoe mocobue s BY30B.
B 3 1. T. 1. - 2-e u3n, nepepab. u gon. - CII6.: Tlonurexuuka, 2011. - 709c.
http://www.studentlibrary.ru/books/ISBN97857325098611.html

B) Pecypcrl nndopMannoHHo-TeIeKOMMYHHKAIIMOHHOM cern Internet:

. http://www.mathnet.rw/ — Obwepoccuiickuii mamemamuyeckuii nopman;

http://e.lanbook.com/ — anekmponno-6ubruomeunas cucmema uzoamenscmea «JIanvy:

http://lib.mexmatrw/ —  Oznekmpounas  6ubIUOMEKG — MEXAHUKO-MAMEMAMUYECKOZ0

phaxynemema Mockosckozo 2ocyoapcmeennozo ynueepcumemas

http://www.newlibrary.ru/genre/nauka/matematika/ — snexmponnas  6ubnuomexa no
Mamemamuxe;
http://www.edurw/ —  ®edeparvuviii  nopman  poccuiickozo  npogeccuoHaIbHO20
obpazosanus,
http://univertv.ru/video/matematika/ — omkpwimeiii  06pazoeamenvuwiii sudeonopmaui,

cooepoicawgui. 0bpasoeamenvivie GurbMol, 1eKyuU BeOYUUX POCCULICKUX U 3aAPYBENCHIX

BY306, nayunvix xongpepenyuii u nayuno-nonyrapuvix texyuii;

http://eqworld.ipmnet.ru/ru/library.htm = yuebno-obpazoeamenvnas huzuxo-

Mmamemamuyeckas bubnuomexa.

http://www.mathedu.ru/ — unteprer-6ubnuorexa Mamemamuyeckoe obpaszosanue: npouioe
u Hacmosaujee

I') Ilepuoanyeckue H3ganus:

http://www.kvant.info/ - KBAHT Hayuno-nonyaspueii pusuxo-mamemamuyecruii AHCYPHAT

Ol WKONbHUKOS U CIMYOEeHMO8;

http://www.publikacia.net/ — Axkmyarvusie npo6remvr 2YMAHUMADHBIX U eCMEeCMBEHHbIX HAYK

Edcemecaunviil nayuHiil HCypHa.

http://matob.ru/ — 2Kyprnan « Mamemamuueckoe o6pazosanue .

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME
AACHUITIHHBI (MOAY.JIA)

JIeKUMOHHbBIE ayJAUTOPUM, OCHAINEHHbIE AOCKOH U Meaa WM MapKepoB, JKpaHOM [UIs

MMPOCKIHOHHBIX CHCTEM, IIPOCKTOPOM U HO}/TG}"KOM.



PaGoyas mporpamma cocTaBleHa B COOTBETCTBHM ¢ TpebGoBausmu ®IOC BO no

HarpasieHuio noarotosku 44.03.05 «llenaroruueckoe obpaszoBanue. ®uszmka. MatemaTuka. »

(bakanaBpuar).

Pabouyio mnporpammy cocrtaBun goreHTt kadeapsl MaTemaTquCKorp/ﬁﬁanma)

KaHauat Gusnko-maremarnyeckux Hayk Pojronosa Mapuna Bragumuposna '/ /-L/

™ p? ;
PenenseHT (npeacraBurens paboroaarens) i - T-«/ AL TN //

(mecto padorsl, éomxuocn, DUO, noanwck e
ﬁz AL /zf}'_/

[Iporpamma paccMoTpeHa 1 0J06peHa Ha 3aceianuy KadeIphl MATeMaTHYeCKOro aHATH3a

IIpotokon Ne % or /744 a0/ rona : '
B 9[(,&#;\”/?

3asenyromui kapenapoi XKukos B.B.

(®PHO, noanucs)

Pabouas nporpamma paccMOTpeHa H 0Jj00peHa Ha 3acelaHuM YueGHO-METOMYECKOH KOMHCCHH

Hanpasienus 44.03.05 «Ileparoruyeckoe 0GpazoBaHue»

[IpoTokon Ne 4 or-/223 /6 roaa

[Ipencenarens komuccuun Apramonosa M.B.

et

(PHO, noanucs)



JINCT NEPEYTBEPKIEHUS
PABOYEMN ITPOT'PAMMBI U CIUATIIMHBI (MOY.JIST)

Paboyas nporpamma omobpena Ha yueOHBIH roj

[TpoTokon 3acenanus xadeaprr No oT rojaa

3aBenytoumit kadeapoii

PaGouas nporpamMma ogoOpeHa Ha yueOHBIH 1o

[Iporokon 3acenanus kadenpsr Ne oT roaa

3aBeayroummii kapeapoii

Pabouas nporpamma onobpeHa Ha yueOHBbIi roa

ITpoTokon 3acenanus kadenps: Ne oT roja

3asenyrouuii kadeapoi

Pabouas nporpamma o100peHa Ha yueOHBI| 1roj

[Iporokoun 3acenanus kadeapsr Ne oT roga

3asenyroumii kadenpoi

Pabouas nporpamma onobpena Ha y4eOHBbIHi roa

H]JOTOKOJI 3aceianus l(a(l)eﬂpbl Ne oT rojia

3asenyroumit kadeapoi




