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HUA OUU | 3aHATHS | 3aHATHUS | KYTOY- arrecra-
HBIN KOH- 19701
TPOJib
ouHas 2 144 24 20 20 9 71 JK3aMeH
3a09HaNA 2 144 4 4 4 6 126 IK3aMeH
OYHAas 3 108 18 18 18 54 3a4er
3a04Has 3 108 4 4 4 3 93 3a4er
OYHas 4 144 16 16 16 9 87 IK3aMeH
3209HANA 4 144 2 2 2 6 132 JK3aMeH
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1. IIEJIb OCBOEHMSI TUCHUATIIMHBI (MOIYJIS)

HeasiMu 0CBOEHUS TUCUUTUINHBI «I €OMETPUS SIBISIOTCS:

- (opMupOBaHWE 3HAHUU MO TEOMETPUM HEOOXOMUMBIX IS PEIICHUS 3ajad,
BO3HUKAIOIIMX B MPAKTHYECKON JIESITETbHOCTH;

— Pa3BUTHE JIOTUYECKOTO MBIIUIEHUS U MATEMAaTUYECKOU KYJIbTYPBHI,

— (opMupoBaHHE HEOOXOAMMOTO YPOBHS MOATOTOBKH JJIs1 TOHUMAHUS IPYTUX
MAaTEMATUYECKUX ¥ MPUKIAAHBIX TUCIUATLIAH.

Koaxomme- NuaukaTopsl 10CTHKEHHSI KOMIIETeH-
Coaepxanue KOMIeTeHUMHU .
TeHIUH nmii
YK-1 Criocoben ocymectBiaTh mouck, | YK-1.1. JleMorcTpupyeT 3HaHNE 0COOCH-
KPUTUYECKHUI aHAJIU3 U CUHTE3 HOCTEH CUCTEMHOr'0 U KPUTUYECKOTO
uH(pOopMaLuu, IPUMEHSATh CH- MBILLUIEHUS], apTyMEHTUPOBAHHO (HOpMHU-
CTEMHBIN MOJXOA /Ul PEIIEHUsT | pyeT COOCTBEHHOE CY>KJICHHE U OLICHKY
IIOCTaBJIEHHBIX 3aja4 UHPOpPMAaLIUK, TPHHAMAET 000CHOBAaHHOE
pelIeHue.
VYK-1.2. IIpumensier noruyeckue GopMsl
U NIPOLIEAYPbI, CIIOCOOEH K pedieKCuu 1o
HOBOJly COOCTBEHHOM U Yy>KOU MBICIIU-
TEJIbHOM JeSITeIbHOCTH.
VYK-1.3. AHanu3upyet uCTOYHUKHA UHPOP-
Mal1H C LEIbI0 BBISIBICHUS UX IPOTUBO-
pe4Yril ¥ IOUCKA JOCTOBEPHBIX CYKJICHHM.
[K-1 CrniocoGeH ocBanBath U UC- ITK-1.1. 3HaeT cTpyKTypy, COCTaB U AU-
IIOJIb30BATh TCOPETUICCKUC JNAKTHYECKUE €AUHUIIBI TPEIMETHOMN
SHAHM U [IPAKTHECKHUE yMe- 061aCTH TeOMETPHH).
HUS Y HaBBIKH B IIPEMETHOM
0071aCTH TPU PELICHHH MPO- [TK-1.2. YMeer ocy1iecTBiIsATh 0TOOP
(heccHoHaNBHBIX 3a/1a4. y4eGHOro cofiepKaHus JUIs er0 peast-
3allUY B Pa3IMYHBIX popMax 0O0ydeHHUs
B COOTBETCTBUU C TPEOOBaHUSIMU
dI'OoC OO.
[IK-1.3. JIleMoHCTpHpYyET YMEHHE pa3pa-
0aThIBaTh pa3NU4HbIe (POPMBI yUEOHBIX
3aHSTUNA, IPUMEHSATh METO/Ibl, IPUEMBI U
TEXHOJIOTUHM 00yUeHUsI, B TOM YHCIIE UH-
(hopMallOHHBIE.
I1K-3 Crniocoben ¢popmMHupoBaTh paz- ¢ [1K-3.1. 3HaeT XapaKkTepUCTHKY JINY-
BHBAIOIYI0 00pa30BaTEIbHYIO HOCTHBIX, IPEAMETHBIX U METalpPEaIMET-
Cpeny it NOCTUKCHUA TN~ HBIX Pe3yJIbTATOB B KOHTEKCTE 00YUEeHHs
HOCTHBIX, TPEIMETHBIX U Me- MaTeMaTHKe;
TanpeaAMETHBIX PC3YJIbTATOB 0COOEHHOCTU MHTETPaLK YIeOHbBIX
o0y4deHusi CpeICTBAaMH Mpero- MPEIMETOB TSI OpTaHN3aINH Pa3HBIX
JaBaeMbIX y4EOHBIX IIpeaMe- CIoco0O0B Y4eOHOM JIESITETHOCTH.
TOB




o JIK-3.2. YMmeeT Oka3bIBaTh EQArOruye-
CKYIO MOJICPKKY OOyUarOIIMMCS B 3aBUCH-
MOCTH OT UX 00pa30BaTeIbHbIX pe3yibTa-
TOB;
OpraHM30BbIBaTh YYEOHBIN MPOIIECC C UC-
TIOJTb30BaHIEM BO3MOXKHOCTEH 00pa3oBa-
TEJILHOM CpeJibl ISl PA3BUTHSI MHTEPECA K
reOMETPUH B PAMKaxX YPOYHOU U BHE-
YPOUYHOH JESTENBHOCTH.

o [IK-3.3.Bnaneer HaBbIKaMH OpraHm3a-
IIMY ¥ TIPOBEJICHUS 3aHATHH C HCIOJTh30Ba-
HHEM BO3MOXKHOCTEH 00pa3oBaTeIbHON
CpeIIbI IS TIOCTHOKEHUS 00pa30BaTeIIbHbIX
Pe3yJIbTaToB U 00eCIieYeHHs KauecTBa
y4eOHO-BOCIIMTATEIIBHOTO TIPOIIECCa CPe/I-
CTBaMH MaTeMaTHKH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OCHOBHOM INPO®ECCH-
OHAJIBHOM OBPA3OBATEJIBHOM IPOT'PAMMBI

JucrumnHa «I'eomeTpusi» 51.0.08.02 BxoauT B 00s3aTENBHYIO YaCTh MPE-
METHO-COJIEPKATEILHOTO MOAYJIS: (TpodriIsr MaTEMaTHKAa) HAIIPaBJICHUS TIO/ITO-
ToBKH 44.03.05. Ileoacoeuueckoe obpazosanue, npopunu «dDusnka» n «Marema-
TuKay (kBanmudukanus — «0akaiaBp») U u3ydaercs B 2-4 cemecTpax.
Huctunmnaa «['eometpusy 6azupyercst Ha 3HAaHUSX, TOJTYUYEHHBIX B paMKax
IIKOJIBHOTO Kypca MaTEMAaTHUKH WM COOTBETCTBYIOIIMX JUCITUTUTHH CPETHETO MPO-
dbeccroHanbHOTO 00Pa30BAHUS.

3HaHMs, TOTYyYCHHBIC TP U3YYEHUN JaHHOW TUCITUTIINHBI CITy’KaT OCHOBOM JIJIst
OCBOEHHMSI TUCHUIUTNH: «Teopus PyHKIMI 1eCTBUTENIBHOIO IEPEMEHHOTO»,
«Teopus pyHKIMI KOMILJIEKCHOTO NTepeMeHHOTo», «Jluddepenimanbupie ypaBHe-
HUs, «Teopust BEpOSITHOCTEN U MaTeMaTUYECKOU CTAaTUCTUKWY, «Juddepeniu-
albHas reoMeTpus», «Kypcsl o BEIOOpY» | T.1.

3. IIJIAHUPYEMBIE PE3YJIbTATHI OBYUEHHUS MO JUCIATLIIIVHE
(MOJIYJIIO)

JlucruninHa HampasiieHa Ha (GOPMUPOBAHUE CIEAYIOIIMX KOMITETEHIIUN BBITYCK-
HuKa: YK-1, [IK-1, IIK-3.

B PE3YIbTATC NU3YUCHUA AUCHUILIINHBI O6yanOHlH€CH JOJIDKHBI.




Kox xomMmereH-

3Haer YmMmeer Baaneer
U

YK-1 METO/Ibl KPUTUYCCKOI'O IIPUMEHSTH CUCTEMHBIN HaBBIKAMU pe(IIeKCHH 10
aHAITM3a U CUHTE3a UH- TIOJIXO/T JIJISI PEIIICHHST TIOBOJTy COOCTBEHHOM H 4y-
dbopmarmmn TIOCTaBJICHHBIX 32124 KO MBICTIUTENILHOM J1es1-

TEIBHOCTH

MK-1 ® pOIIb U MecTo MaTeMa- | OCYLIECTBIATE 0TO0p y4uel- | e neiicTBHEM IIPOEKTUPOBA-
THKU B 00111ei KapTuae | HOTO CONCPKAHMA JUIA €10 | gyg paznuyuHbIX GopM yueo-
HAYYHOI'O 3HAHMS; peal3allii B PasiHbIX | pyry sapqruid,
CTPYKTYpY, CocTas i munak- | POPMaX OOYUEHHS B COOT- | yapyncom mpHMeHeH s pasiiy-
THUECKHE eIUHMIEI cozep- | BETCTBUM C COBPEMCHHBIMU |y \je10110B, PHEMOB U TeX-
KaHUs IKONBHOTO Kypca | TPCOOBAHIMI K 00PA3s0BA- | yonoryii 5 obyueHuH MaTeMa-
MaTEeMaTUKH. HUIO. THKE.

MK-3 ® XapaKTEePUCTHKY JINY- | ® OKa3bIBaTh IICIAarOTU- | ® HABBIKAMH OpraHHU3aIuH

HOCTHBIX, TPEAMETHBIX
1 METarpeIMETHBIX pe-
3yJBTATOB B KOHTEKCTE
O0yUCHUs MaTeMAaTHKE;
[ ]
OCOOCHHOCTY MHTE-
rpaiuy y4eOHbIX
MIPEIMETOB JIJISI Opra-
HU3AIUH Pa3HbIX CIIO-
cO0OB y4eOHOI1 fes-
TEJILHOCTH.

YECKYIO MOJICPIKKY
00y4arommmcs B 3aBH-
CHMOCTH OT UX 00pa3o-
BaTEJIbHBIX PE3YJIbTATOB;
[
OpraHU30BbIBATh
yueOHBII Tporiece ¢
UCIIOJIb30BAHUEM BO3-
MOXHOCTeN 00pazoBa-
TENBHOMN CpelIbl IS
pa3BUTHUS HHTEpECa K
TeMETPUH B paMKax
YPOUYHOH U BHEYpPOU-
HOW JAESTEIbHOCTH.

Y IIPOBE/ICHUS 3aHSTUH C
UCIIOJIB30BaHUEM BO3MOXK-
HOCTel 00pa3oBaTebHON
CpeIbl 7151 IOCTHXKEHUs! 00-
pa3oBaTeNbHBIX PE3yIIbTa-
TOB U 00ecre4yeHus Kaue-
CTBa yueOHO-BOCIIUTATEIIb-
HOTO Ipoliecca CpeICTBAMU
MaTeMaTHKH.

4.0bBbEM JJUCHUIIJIMHBI (MOYJISI)
OO6mmas TpyA0eMKOCTh TUCHUIUTHHBI cocTaBiusgeT 11 3auetHpix equnul (396uacon). ducmu-

IUIMHA U3ydaercs B 2-4cemecTpax

OYHASA ®OPMA OBYYEHUA

TpynoémkocTn
Bu yue6Hoii paGoThI aac B 1.4. mo cemecTpam
’ 1 2 3 4 5
OO0mast Tpy10€MKOCTh TUCIUILIMHBI IO
y4eOHOMY TUTaHY 396 144 108 144
1. KontakTHas padora:
nexuu (0011Iee KoJ-BO 9acoB, BKITFOYAs
18 16

IPAKTUYECKYIO TOATOTOBKY) 58 24
NPaKTUYECKHUE 3aHATHSI, CEMUHAPHI U TI.
(o0ree K0JI-BO 4acoB, BKITIOUAs MTPAKTH- 54 20 18 16
YECKYIO MOJATOTOBKY)
nabopaTopHbIe 3aHATHS (0011Iee KOJI-BO
4acoB / BKJIIOYAsl MPAKTHUYECKYIO MO0~ 54 20 18 16
TOBKY)
KypCOBOE MPOESKTUPOBAHHE




TpyroéMkocTh
Buz y4e6Hoii paGoThI aac B T1.4. mo cemecTpam
’ 1 2 3 4
IpyHIOBbIC, UHIUBUYaJIbHbIE KOHCYJIb-
TaIlM¥ U UHbIE BUJbI Y4eOHOU AEATeIbHO-
CTH, NIPEAyCMaTPUBAIOIIKE TPYNIIIOBYIO
WM UHIUBUAYaTbHYIO paboTy o0y4aro-
HIMXCS C MPEno/iaBaTesieM
2. O0bemM caMOCTOATEILHOMH PadoThI 212
71 54 87
odyuarwmuxcs (CPC)
B TOM YHCJIE€ YaCOB, BBIJICJICHHBIX HA MOJI- 18 9 9
TOTOBKY K 9K3aMEHY (3a4eTy)
Bun npomMexxyTouHOro KOHTPOJIS: 9K3 3auer OK3.
3AOYHASA ®OPMA OBYYEHMNS
TpynoémkocTb
Buj yueOHoii padoThI B 1.4. o cemecTpam
yac.
2 3 4
O01mas Tpy10€MKOCTDb TUCHUIUIMHBI IO yueOHOMY maHy | 396 144 108 | 144
1. KourakTHas pa6ora:
nexiuu (o011ee KoJI-BO YaCcOB, BKIIIOYAS MTPAKTUIECKYIO 4 4 2
MOATOTOBKY) 10
MPAKTUYECKHUE 3aHSITUS, CEMUHAPHI U TIp. (00I1iee Koa-BO 4 4 9
4acoB, BKJIOYasi IPAKTHYECKYIO OJITOTOBKY) 10
naboparopHble 3aHATHS (001Iee KOJ-BO YaCOB / BKITIOYAS 4 4 5
NPAaKTUYECKYIO TIOJTOTOBKY) 10
KypCOBOE NMPOEKTHPOBAHHUE
TPYNIOBBIE, HHINBUYaTbHBIE KOHCYJIBTAIIUN U UHBIE
BUBI YI€OHOH JEATEIBHOCTH, TPETyCMaTPUBAIOIIIE TPYTI-
HOBYIO WJIM MHIUBUYAJIbHYIO Pab0Ty 00y4aroLIuXcs ¢
Iperno/iaBaTeaeM
2. O0bemM caMOCTOATEILHOMH PadOTHI 00y4AKOIHMXCS
(CPO) 351 126 93 |132
B TOM YHCJIE YaCOB, BbIJICJICHHBIX Ha IOJrOTOBKY K 9K3a-
MEHY (3a4eTy) 15 6 3 6
Bun npoMexyToyHOr0 KOHTPOJIS: OKk3. | 3a- K3

qeT




5. COJEP’KAHUE JUCHUILIMHBI (MOLY.JIS)

2CEMECTP

ouyHasi popma o0yueHust

Ne | HaumeHoBaHue Tembl (pa3jiena) Oomas Tpy- | TpynoéMkocTh Mo BHIaM y4eOHBIX 3aHATHH
n/n AMCHUIJIMHBI (MOIYJIs1) J0EMKOCTD B (B akaj.yacax)
aKaj.yacax Jlex/ Jlab / IIp/ Cp
Np.NOAT. | NP.MOAT. | TP.NOAT.
1 | DnemeHTHl BEKTOpPHOH anreOpsl B 6/2 4 4/2 10
IPOCTPAHCTBE
2 | Metog KOOpAMHAaT Ha IUIOCKO- 6/2 4 412 10
ctu.llpsimMas Ha MJIO0CKOCTH
3. | Kpussie BTOporo mopsaka. [Ipeo6- 6/2 6 6/2 20
paoBaHME MIOCKOCTH.
4 | TInockoCcTH W TpsSMbIE B IPOCTPaH- 6/2 6 6/2 20
ctBe. IIpeoOpasoBanue mnpocTpaH-
CTBa.
M3yueHne MoBepXHOCTEH BTOPOro
nopsiika
Kypcosoe npoexkmuposanue X -
Koncynomayus k sxzameny X -
Iloozomoska k sx3ameny (3auemy) X 9
HToro: 144 24/8 20 20/8 71
3aouyHasi gopma o0yueHHust
Ne | HaummeHoBaHMe TeMbl (pa3jaeia) Oomas Tpy- | TpynoéMkocTh Mo BUAAM y4eOHBIX 3aHATHH
n/n AUCHMILIMHBI (MOZYJIs1) A0EMKOCTH B (B akaja.yacax)
aKaj.yacax Jlex/ JIa6 / Ip/ Cp
Np.NOAT. | NP.MOAT. | TP.MOAT.
1 | DneMeHTHl BEKTOpHOM anreOpsl B 2 2 2 30
IPOCTPAHCTBE
2 | Merox xoopaunar . Ilpsma Ha 31
MJIOCKOCTH
3. | KpuBble BTOpOro nopska. 31
4 | TInockocTH W TpsSMBIE B TIPOCTPaH- 212 2 212 31
cte. [IpeoOpa3zoBaHue B mpocTpaH-
cTBe.M3yueHne nmoBepxHOCTEN BTO-
pOro nopsijika
Kypcosoe npoexmuposanue X -
Koncynomayus x sxsameny X -
Ilooecomoska k sx3ameny (3auemy) X 6
Hroro: 144 4/2 4 4/2 132




3 cemecTp ouHasi popma 00yUeHHs

Ne | HaummeHoBaHme TeMbl (pa3aesia) Oob0wmast Tpy- | TpyanoémMkocTb 0 BUAAM Y4eOHBIX 3aAHATHIA
n/n AUCHMILIMHBI (MOIYJIs1) A0EMKOCTb B (B akaja.yacax)
akaj.uacax Jlek/ Jlao / IIp/ CpP
Np.MOAT. | NP.MOAT. | TP.MOAT.
OO01mure BOmpoChl aKCHOMATHKHU 4/2 4 4/2 10
«Hauana» EBkinna 2 2 2 10
Cucrema akcuom ['minb0epra. 2 2 2 10
HeeBKIMI0BEI T€OMETPUHI 4/2 4 4/2 10
Monenu reomerpuu EBkinnaa u Jlo- 412 4 412 20
0a4YeBCKOTO
Kypcosoe npoexkmuposanue X -
Koncynomayus x sxzameny X -
lloozomoska k ax3ameny (3auemy) X X
Htoro: 108 18/6 18/6 18/6 54

3aouyHasi gopma o0yueHus1

Ne | HaumeHnoBaHue Tembl (pa3jiena) Oomas Tpy- | TpynoéMkocTh Mo BHIaM y4eOHBIX 3aHATHH
n/n AUCHMILIMHBI (MOAYJIs1) A0EMKOCTh B (B akaja.yacax)
akaja.yacax Jlex/ JIao / p/ Cp
NP.NOAT. | NP.NOAY. | NP.MOAT.
OO61re BOonpochl aKCHOMAaTHKHU 2 2
«Haugana» EBkimmga
Cuctema akcuom ['mib0epra
HeeBkuaoBbI reoMeTpun
Mopenu reomerpun EBximna u Jlo- 4/2 4/2
0aueBCcKOro
Kypcosoe npoexmuposanue X -
Koncynomayus k sxzameny X -
Iloozomoska k sx3ameny (3auemy) X 3
HUroro: 108 4/2 4/2 4/2 93




4 cemecTp oyHas popMa 00yyeHHS

Ne | HaummenoBaHme TeMbl (pa3esia) Oo6mas Tpy- | TpyaoémkocTh Mo BUIAaAM yUeOHBIX 3aHATHH
n/n AUCHMILIMHBI (MOYJIs1) A0EéMKOCTH B (B akaja.4acax)
akaj.yacax Jex/ Jla6 / IIp/ CpP
NpP.MOAT. | NP.MOAT. | NP.MOAT.
Perynspuass kpuBas. KpuBusna u 6/2 6 6/2 20
Kpy4EHHE KPUBOI
[TepBas kBampatuuHas (Gopma U ee 6/2 6 6/2 20
MIPHJIOKCHUSL.
Bropas  kBagparmuHas  (opma. 412 4 412 31
BHyTpeHHSsIsI reoMeTpHsi TTIOBEPXHO-
CTH.
Kypcosoe npoexkmuposanue X -
Koncynomayus k sxzameny X -
Iloozomoseka k sx3ameny (3auemy) 9
Htoro: 144 16/6 16 16/6 87

3aouyHast gopma o0ydeHu st

Ne | HaumeHoBaHMe TeMbl (pa3jaeia) Oo6mas Tpy- | TpyaoémkocTb o BHIaM y4eOHbIX 3aHATHH
n/n AUCHMILIMHBI (MOAYJIs1) A0EéMKOCTH B (B akaa.uacax)
akaja.gyacax Jlex/ JIao / Ip/ Cp
NP.NOAY. | NP.NOAT. | TP.MOAT.
Perynapuas kpuBas. KpuBuzHa u
Kpy4Y€HHUE KPUBOU
[lepBast kBampatuyHas hopma u ee
IIPUJIOKEHUS.
Bropas  kBagparmuHas  ¢opma. 2/2 2 212
BHyTpeHHsIs1 reoMeTpHusl TOBEPXHO-
CTH .
Kypcosoe npoexmuposanue X -
Koncynomayus x axsameny X -
Ilooecomoska k sx3ameny (3auemy) X 6
HToro: 144 2/2 2 2/2 132




5.1. Coaep:xanue pa3ieoB IMCUUILITHHBI (MOTYJIs1)

BGKTOpHaﬂ anre6pa " aHaJIUTHYECKas recoOMETpU

I'eomeTpuueckue npeodpazoBaHus

OcHoBanust reoMeTpun u reomerpust JlobaueBckoro

OcCHOBHBIE TOHSTHS TOMOJIOTUU
Teopust KpUBBIX

Teopust moBepxHOCTEH

6. YYHEBHO-METOAUYECKOE OBECIHEYHEHUE CAMOCTOSATEJIb-

HOM PABOTHI OBYUAIOIIUXCHA

Ne Bua camocrosiTe1bHOM padoThI 00y4AKIIHMXCS
. HanmeHnoBaHue pa3jesia 1M CHUILIHHBI
1 | Bekropnas anrebpa ®poHTanbHbIM onpoc. TuNnoBan KOHTPO/IbHasA paboTa
2. | AHamuTHYecKas reOMETPHs Ha INIOCKOCTH ®poHTanbHbLIN onpoc. TunoBaa KOHTPObHaA paboTa
3 | AnanuTnyeckas reoMeTpus B IPOCTPAHCTBE ®poHTaNbHbIM onpoc. Tunosaa KOHTPO/IbHasA paboTa
4 | OcHOBaHMs F€OMETPUU ®poHTaNbHbIM onpoc. TunoBas KOHTPOJIbHasA paboTa
5 | Dnements reomerpun JlobaueBckoro
6 | OcHOBHbIE MOHATHSA TOIIOJOTHH ®poHTaNbHBIN onpoc. TuNoBaa KOHTPOAbHaA paboTa
7 | Teopus KpUBBIX ®poHTaNbHbIM onpoc. TunoBas KOHTPOJIbHas paboTa
8 | llepBas kBagpaTnyHas popMa M €€ IPHI0KEHHUS ®poHTanbHbIM onpoc. Tunoaa KOHTPO/IbHasA paboTa
9 | Bropas kBagpatudHas Gopma ®poHTanbHbIM onpoc. TunoBas KOHTPOJIbHas paboTa

7. ®OHJI OLIEHOYHBIX CPEJCTB

7.1. OneHo4YHbIe MaTePHAJIbI JJIsl IPOBEACHHUS TEKYILIEro KOHTPOJISl yCIIeBaeMOCTH
Ykazvieaemcs nepeuenv komnemenyuii 8 npoyecce 0c80eHUs. 00PA308aMeENbHOU NPOSPAMMEBIL.

Ne HanmenoBanue TemMbl Iepe-
n/m | (pa3gesa) AMCUMILIHHBI CpeacrTBa TeKylero KOHTPOJIsA ycreBaemMo- YeHb
(MmomxyJis) CTH KoOMIIe-
TEH-
110704
1 | BekropHnas anreOpa ®poHTanbHbINM onpoc. TUNnoBas KOHTPOAbHAsA pa- YkK-1,
6oTa MK-1,
MK-3
2 | Ananurudeckas reOMETpHs Ha ®poHTanbHbINM onpoc. TUNoBas KOHTPOAbHAs pa- Yk-1,
IJIOCKOCTH 60Ta nK-1,
MK-3
3 | AHanuTHYECKas TEOMETPHS B ®poHTanbHbIM onpoc. TMNoBaA KOHTPOAbHAA pa- Yk-1,
IIPOCTPAHCTBE 60Ta n K_l'
MK-3
4 | OcHOBaHHUSA TEOMETPUH ®poHTanbHbIN onpoc. TuNnoBaa KOHTPO/IbHAA pa- Yk-1,
boTa MK-1,
MK-3




5 | DnemeHThl HEEBKIMIOBOM reo- ®poHTanbHbIN onpoc. TuNnoBaa KOHTPO/IbHAA pa- Yk-1,

METPUH. 6oTa MK-1,
MK-3

5 | OcHOBHEBIE TIOHSATHS TOTIOJIOTHH ®poHTaNbHbIN onpoc. TMNoBaa KOHTPO/IbHAA pa- YK-1,

6oTa MnK-1,

MK-3

6 | Teops kpuBbIX ®poHTanbHbIM onpoc. TUNnoBas KOHTPOAbHAsA pa- Yk-1,

6oTa MK-1,

MK-3

7 | Teopus moBepxHOCTEH ®poHTanbHbIM onpoc. TUNnoBas KOHTPOAbHAs pa- YK-1,

6oTa MK-1,

MK-3

8 | BHyTpeHHSsI reOMETpHsI TOBEPX- ®poHTanbHbIM onpoc. TUNnoBas KOHTPOAbHAsA pa- YK-1,
HOCTHU 60Ta MNK-

1,MK-3

Pe3ynbtatbl GOPMMPOBAHUA KOMMETEHUMI NO AUCLUUNANHE OUEHUBAtOTCA No 6annbHo-
penTUHroBOM cUcTeme.

Bcero no gucuunavHe ctygeHT moxeT Habpatb 100 6annos (Mnm 6onee ¢ yyuetom 6OHYC-
HbIX 6ann0oB), N3 KoTopbix 20 6annoB cocTaBAAOT banbl 3a NocewaeMmocTb, 50 — 3a aKTUBHOCTb
1 30 CTyAEHT No/y4YaeT Ha 3a4eTe UM Ha SK3aMeHe.

Bcezo no oucyuniune npedycmompero 06a mooyns. /na pacuema 6aninos, noiyyeHHbIX Cmy-
O0eHMOM 3 MOOYIlb U UMO208020 PEUmuHea ¢ y4emom mpyooemKoCmuy OUCYUNIUHbL, 6KTIOYEHHOU
8 YueOHblll N1aH, noKkazamenu (o NOCeujeHuro, aKmMusHOCMu, pyoedcH020 KOHMPOJis) NepemMHo-
aHcaromes Ha coomeemcemaeyrouue Kodgguyuenmel. /lanuvie koappuyuenmol onpedensomes om-
0€IbHO OJI51 KAHCO020 MOOYIsL CeOYIOUUM 00PAZOM:

Kospduyuenm nocewenust - Kiroceu, =10/ Nygp,
Kosduyuenm axmuenocmu - Kamue. =251 Nayemue,
I oe:

Nsan, — KOTUYMECNBO 3aHAMUL (NAp) NO UCYUNIUHE 8 OAHHOM MOOYTe;

Nasmus, — MAKCUMATLHOE KOIUHECMBO OAILIOS, KOMOPOE MOJICem HAbpamb CIyOeHm Ha 3aHAMUX (npaKmuye-
CKUX, CEMUHAPCKUX, 1aDOPAmopHbix) 8 0AHHOM MOOYae + Oannbl, NOTYYeHHble HA PYOeICHOM KOHmMpOIe.

Bannvl, nonyuennvie cmyoenmamu, 3anocames 6 scypnan BPC cpasy nocie okonuanusa 3aHsAmus, 80 6pems
KOMOopo2o smu 6anbl ObLIU NOLYHEHDL.

Oyenxa Ha NPOMeNCYMOUHOM KOHmMpOe (3auem, dK3ameH) GblCMAsIAemcs no pe3yabmamam 0aiios, nomy-
YEHHBIM CIYOEHMOM 8 CyMMme 000ux Mooyell no ciedyuel maobauye

Habpannvie cmydenmom b6annvl |  Oyenxa Ha NPOMEN’CYMOUYHOM KOH- Oyenka Ha nPoOMeNCYMOYHOM
mpoie, eciu OUCYUNIUHA 3a8epuid- | KOHMpOJe, eciu OUCYUNIUHA 3a-
emcsi IK3amMeHOM (3auemom ¢ oyeH- sepuilaemcs 3a4emom

Kotl)
om 0 0o 51 HeY0081emEopUMenbHO He 3aumeHo
om 51 0o 69 Y0081€MBOPUMETILHO 3aumeno
om 70 0o 84 Xopouio
om 85 0o 100 OMIAUYHO




[na npoueaypa OLEHMBAHMA UCNO/b3YHOTCA TECTbI, KOHTPO/IbHbIE PabOThI.

Hanbonee cnocobHbIM CTyAeHTaM NpenogasaTte/ib PEKOMEHAYET CneunasibHY0 HayyHyo
pa3paboTKy OTAE/IbHbIX TEM M Npobaem Kypca B paMkax paboTbl KadedpanbHOro KpyxkKa CcTy-
OEHYECKOro Hay4Horo obuiectsa ¢ nocneayowmMMn BbICTYNIEHUAMM HA €XKErofHbIX Hay4YHbIX
KoHdepeHUUsaxX yHuBepcuTeTa.

TecmuposaHue: Ha NPaKTUYECKMX 3aHATUAX Peasin3yeTca TeCTUPOBaHUe CTYAEHTOB C Le-
JIbl0 KOHTPO/1A PEe3yNbTaTOB MX CaMOCTOATE/IbHON PaboTbl MO YCBOEHMIO OCHOBHbIX MOHATUIA U
TEM Kypca.

OueHKa pa6ombl € mecmoebimMu 3a0aHUAMU:

0- 20 % npaBMAbHbLIX OTBETOB OLLEHMBAETCA KaK «HeyaosneTsoputeibHo»; 30-50% - «yao-
BneTBopuTenbHo»; 60-80% - «xopowo»; 80-100% — «OTANUYHO».

Cucmema oyeHKU omeema cmyOeHma Ha 3a4yeme:

OugeHKa "He3auTeHO" BbICTaBNAETCA NPU HE3HAHUN OCHOBHbIX BONPOCOB MaTepuana nam
NpPW HanuuK rpybbix OWMOOK B OTBETAX HA HUX, HEYMEHWUWN HA OCHOBE TEOPETUYECKMX 3HAHWUN
pelaTb NpaKkTMYecKkne 3agaun.

OueHka "3ayTeH0" BbiCcTaBAAETCA npun 4oCTato4HO NOJ/IHOM 3HaHUKN MmaTepuana y‘-le6HO[;1
nporpammsbl, OTCYTCTBUUN CYLLECTBEHHDbIX HeTo4YHOCTEMN npun ero N3NoXeHnn n B OTBeTax Ha BO-
NPOCbl, YMEHUU peLLaTb NPAKTUYECKUE 3ada4N.

7.2. OneHo4HbIe MAaTEPHAJIbI JIs1 IPOBEACHHUS NIPOMEKYTOYHON aTTeCTAllUH
Ipumepnvie éapuanmsl KOHMPOLHBIX PAGOM

KOHTpOJ’IbHLIe paﬁOTLI AJISI IPOMEKYTOIHOIO H UTOrOBOI'o KOHTPOJIA

3a0anus 0na Munosvix KOHMPOILHLIX PaboOm
2 cemecTp

AHanUTHUYeCKan reomeTpuA U BEKTOpHas anrebpa

1. HanpaBneHHble OTPe3KM U BeKTopbl. COXKeHNe BEKTOPOB M ero CBOMCTBa. PasHOCTb [1BYX BEKTOPOB.

2.  YMHOeHMe BEeKTOpa Ha YMC/I0 U ero CBOMCTBa.

3. CuCTeMbl IMHENHO 3aBUCMMbIX U IMHEIMHO HE3aBMCUMbIX BEKTOPOB M X CBOMCTBA. [PpU3HAKM KoAan-
HEeapHOCTN M KOMM/IaHaPHOCTU BEKTOPOB.

4. BeKTopHOe NpPOCTPaHCTBO. ba3nc BEKTOPHOro MpoCTpaHCcTBa. KoopAuHaTbl BeKTopa B AaHHOM 6a-
3uce.

5. CkanapHoe npousBegeHue BeKTopoB. CBOMCTBA CKANSPHOro NpousseaeHus. BoluncieHvne ckansap-

HOro npounsseaeHmAa Nno KOopanMHaTam BEKTOPOB B OPTOHOPMHNPOBAHHOM 6asuce



10.
11.

12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.

23.
24.
25.

26.

27.
28.
29.
30.
31.

OpureHTaums NAOCKOCTM U NPOCTPAHCTBA. BEKTOpHOE Npon3BeAeHME BEKTOPOB M €r0 CBOMCTBA.
CMellaHHOe Npou3BeeHME BEKTOPOB M Er0 CBOMCTBA.

KoopauHaTbl TOYEK Ha NNOCKOCTU M B NPOCTPaHCTBE. PelleHne npocTeiumx 3a4a4 B KOOPAMHATAX.
®opmynbl npeobpazoBaHus apGUHHOM M NPAMOYIONbHON CUCTEM KOOPAMHAT Ha naockocTu. dop-
MyAbl NpeobpasoBaHma apPUHHON CUCTEMbI KOOPANHAT B MPOCTPAHCTBE.

YpaBHEHUS IMHUIA U NOBEPXHOCTEMN.

MprmeHeHMe BEKTOPHO-KOOPAMHATHOrO METOAA K PELUEHMIO 3a4a4 3/1IEMEHTAPHOM reoMeTpUM.
YpaBHeHWe NPAMOWM Ha NJIOCKOCTU, 3a4aHHOM pasHbIMK crnocobamu. Ycaosme napanienbHOCTU BEK-
TOpa 1 Npamoi. PacnonoxeHne npaAMo OTHOCUTENIbHO CUCTEMbI KOOPANHAT
B3anmHoOe pacnonoxeHune AByx NPSMbIX Ha NJOCKOCTH.

AHannTMYecKoe 3agaHne NoaynaockocTu. MeTpuyeckme 3agaum TeopUn NPAMON Ha NAOCKOCTH.
YpaBHeHUA NN0CKOCTU, 3a4aHHON Pa3NIMYHbIMM cnocobamu. B3anmHoe pacnosioxKeHue naoCcKoCTU u

CUCTEMbI KOOPAMHAT. B3anmHoe pacnonoxeHue AByX NNOCKOCTEN.

YpaBHeHUA Npamoi B NpocTpaHcTee. BlanmHoe pacnonoxeHue AByx npAmbIX. B3aumHoe pacnono-
YKEHWe NPAMOM U NNOCKOCTH.
AHanuTUYecKoe 3agaHue NONYNPOCTPaHCTBa. MeTpuyeckre 3a434mM TeEOPUM NPAMBIX U NJOCKOCTEN.

MpuaoxeHWe TEOPUN NPSAMbIX U NAOCKOCTEN K PELUEHWNIO 33434 3N1EMEHTAPHON reoOMeTpUN.
3nannc, cBOMCTBa 3naunca.

Mnepbona, cBOCTBA rMNepb0obI.

[OnpeKTopmnanbHoe CBOMCTBO 3AMMca U rMnepbobl

Mapabona, ceolictBa napabobl.

Obuee ypaBHeHME KpUBOM BTOPOro nopsaaKa. lNepeceyeHne KpuBoi BTOPOro nopAaKa U nNpamon.
ACMMNTOTMYECKNE HanpaBaeHuA.

LLleHTpbl KpMBbIX BTOPOro nopaaka.

KacatenbHble K KpuBbIM BTOpPOro nopaaka. OnTuyeckme CBOMCTBA aAunca, rmnepbobl, napabonbl.
OnameTpbl KpUBbIX BTOPOro nopsaaKa. Teopema O CONPAMKEHHbIX AMamMeTpax KpMBOKM BTOPOro no-
pAAKa. [naBHble AMaMeTpPbl U raBHble HAanpaB/ieHUA KPMBOWM BTOPOro NopaaKa.
XapaKTepucTuyeckoe ypaBHEHME KPMBOW BTOPOro nopsaka MNpuseneHne obwero ypaBHeHUs Kpu-
BOM BTOPOro NopsAAKa K KaHOHMYecKkoMy Buay. Knaccupukauma KpmebIX BTOPOro NopsAaKa.
MoBepxHOCTM BTOPOro nopsagKa. Metoa ceyeHui.

UnnnHgpuyeckne n KOHMYECKMe NoBEPXHOCTM B NMPOCTPAHCTBE.

MoBepPXHOCTM BpaLLEHNA B MPOCTPAHCTBE.

Annnncomapl v runepbosonabl, U UX CBOMCTBA.

Mapabonounapbl U X CBOMCTBA.

OCHOBaHMWA reOMeTpUKn 1 3n1eMeHTbl reomeTpum JlobaueBcKoro



1. MoHATMEe 06 aKCMOMATUYECKOM meToae. TDE6OBaHMFI, npegvbAasnaemblie K CUCTEME aKCUOM. Henpo-
TNBOPEYNBOCTb CUCTEMbI aKCMOM Ha Npumepe akCMomaTuku Beins.

MoAHOTA N HE3aBUCMMOCTb CUCTEMbI AKCMOM Ha npmmepe akCMoOMaTuKun Benns.

Cnctema akcnmom I'vmb6epTa n cneacTtesna N3 akCMom.

I'IOCTpoeHme eBKJ'IVI,CI,OBOl\/‘I reoMeTpmmn Ha OCHOBE aKCMOM Beins

HenpoTnBopeumBOCTb akCMOMaTUKK nnbbepTa.

2.
3
4
5
6. [MaTtbii noctynat EBkAnAa M akcMoma napannenbHoctu MNnendepa.
7. Cymma yrnoB TpeyrosbHMKOB W NATbIM nocTynat EBkanaa.

8. [lepsasa n BTOpana Teopemsbl SlexkaHapa.

9. MpeanorKeHus, sKBMBANIEHTHbIE aKCMOME NapasNesibHOCTU (CyLecTBOBaHWE TPEYroJibH1Ka, Cymma
Yr10B KOTOPOTO PaBHA ABYM NPAMbIM; CYLLLECTBOBAHME YETbIPEXYTO/IbHUKA, CYMMA YI/10B KOTOPOrO paBHa
YyeTbIPeM NPSAMbIM; CYLLECTBOBAHUE NOAOOHbIX, HO HEPABHbIX TPEYro/IbHUKOB; KONJIMHEAPHOCTb TPEeX To-
YyeK, paBHOYAANEHHbIX OT MPAMOWN; BO3MOXHOCTb ONMCATb OKPYXKHOCTb BOKPYT Nt060ro TpeyronbHMKa; ne-
peceyeHue N0HOro NnepneHanKyAspa K CTOPOHE OCTPOro Yraa Co BTOPOWN CTOPOHOIA).

10. AKkcvmoma napannenbHoctn Jlobauesckoro. Cymma yriioB TPEYrosibHMKA M YeTblPexyroibHUKa Ha
naockoctu JlobaueBckoro. MpU3HaKM paBeHCTBa TPEYrO/IbHUKOB Ha NAOCKOCTU JTobayeBcKoro.

11. MapannenbHble npAmble No JlTobayeBckomy. Mpu3HaK napannenbHocTu. CyliecTBoBaHMe Napannenb-
HbIX NPAMbIX No JTobaueBcKkoMy. Yros napannenbHocTu u ero ceomnctea. PyHkuus Jlobauesckoro.

12. Cso¥icTBa YeTbIpexyrosbHUKOB Ha NAOCKOCTM JlobaueBcKoro.

13. CsoiicTBa NnapannenbHbIX NPAMbIX Ha NA0ckocTh JTobayeBcKoro. Pacxoaalmecs npamble Ha NAOCKO-
¢t JTobaueBCKOro: npM3HaK 1 CBOMCTBa.

14. OKpYKHOCTb, 3KBMAMCTAHTA M OPULMKA HA NJIOCKOCTM JI06aYeBCKOro U MX CBOMCTBA.

15. WHTepnpetaums naockoctn Jlobayesckoro (mogens Kennu-KneliHa Ha eBKANA0OBOM NAOCKOCTU, MO-
Aenb MyaHKape Ha NoAynja0CKoCTU U A4p.). HenpoTnBopeunsocTb NaaHumeTpumn Jlobayesckoro. Hesasu-
CUMOCTb aKCMOMbI NapannenbHoctu MNaendepa oT ocTaNbHbIX akcnom MnbbepTa.

16. MoHATMA A/IMHbI OTPE3Ka, NJIoWAAN MHOFOYro/ibHMKa U 06bema MHOrOrpaHHMKa.

17. 0630p dKCMOMATUK NNAHUMETPUN U CTEPEOMETPUMN, NPEACTABNIEHHDbIX B LUKOJ/IbHbIX y'~IE6HI/IKaX.

AndodepeHuymanbHana reomeTpusa

AKCMOMATMKA TONOJIOMMYECKOro NPOCTPaHCTBA.

BHyTpeHHUe, BHELWHMEe, rpaHUYHbIE TOYKU B TONOJOrMYECKOM NPOCTPAHCTBE.
.ba3uc Tonmonornueckoro MMPpOCTPAHCTBA.

CBSI3HOCTh M KOMIIAKTHOCTH TOIIOJIOTHYSCKOTO MMPpOCTPAHCTBA.

HenpepsiBHoe oToOpaxenue. I'omeomopdusm.

2 A o

[TonsiTue kpuBoil .PerynspHas kpusas.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

1. OaH napannenenunen ABCDA BCD /0 - Touka nepecevyeHus ero anaroHanen, M, N, P n Q - cepeamnHbol

. —_,— D — —
BOKOBbIX CTOPOH AA’, BB, CC’wn DD’. HaitTn koopauHatbl Bektopos AB',A'C’,AP,BQ v OC’ B 6a3uce:

KacaTtenpHast K KpUBOH.

Jnuna kpuBoi. EcTecTBeHHAass napaMeTpu3anusl.
Conpukacaroascs II0CKOCTb KPUBOM.
KpuBuzna kpuBoii.

Kpyuenue kpuoii

®opmyinsl PpeHe.

DJIEMEHTHI €CTECTBEHHOT'O TPEXTPAKHHUKA.
[TonsiTue noBepxHoctu .PeryispHas noBepxHOCTb
KacarenpHas II0CKOCTh K IOBEPXHOCTH.

[TepBas kBagpaTHuHas popMa IOBEPXHOCTH.
JlnuHa KpuBOM HA IOBEPXHOCTH.

VYroa Mexay KpUBbIMU HA IOBEPXHOCTH.
[Tnomane 061acTy Ha TOBEPXHOCTH.

Bropas xBagpatnuHast hopmMa IOBEpXHOCTH.
HopmanbHas KpuBU3HA HOBEPXHOCTH.
WNHaukabprca KpUBU3HBIL.

ACUMIOTOTUYECKHUE HAIPABIICHHUS.

['maBHBIE HampaBJIeHUs] HA TOBEPXHOCTH.
Bolunicnienue riaaBHbIX KpUBU3H Ha TOBEPXHOCTH.
®dopmyia Dunepa.

Cpennsis v rayccoBa KpUBU3HBI IOBEPXHOCTH.

Teopema I'acca.

Turosble KOHMPOsbHbIE pabomebi
AHanuTUueckaa reomeTpua U BeKTopHasa anrebpa

KoHTponbHasa paboTta 1

—

- - -3
61=0A,32=OB,33 = 0D.

2. o npuneeaeHOMY HUXKe PaCCyXAEHUIO MO OOKAa3aTe/IbCTBY JIEMMbI E = C—Ij = A4C> = ﬁj AaTb

3aKto4YeHne 0 NOAHOTE M NPAaBUIbHOCTM 3TOrO paccyXaeHua. Mpu H€‘06XO,CI,MMOCTM nonpasnTb nan Oo-

NONTHUTbL paccyXaeHune:



«Takkak AB=CD , TO U3 onpeaeneHnsa paBeHCcTBa BeKTOpoB nosydaem, 4yto AB || CD m AB=CD

, otkyaa cneayet, yto ABDC napannenorpamm. B napannenorpamme npoTMBOMNONOKHbBIE CTOPOHbI

paBHbl U NapannenbHbl, noatomy AC || BD n AC=BD,a sHaunt AC = BD».

— — —
3.Haiitu BbicoTy DH TeTpasapa ABCD, ecnu: AB {3;1;1}, AC{0;-1;2}, AD{-4;3;1}.

4. cnonb3ya BEKTOPbI HA NIOCKOCTU, HANAMUTE KOCUHYC yrna mexay meamaHon AM n buccektpucon BE

npAMoyronbHoro TpeyronabHuka ABC c npambim yrnom C, ecnm AC=4,BC=3.
5. Coopmynmpyiite c NOMOLLIO BEKTOPHbIX COOTHOLLEHWUIN YTBEPKAEHME O CBOMCTBAX KBaApaTa.

KoHTponbHasA pabora 2

l.laHb KOOpPOMHATH YeTblpex BepPWWUHNapannene-
nunnena ABCDABCD.OnpenenunmTb KOOPAWUHAT LI
OCTanbHb X BepLWW®WH:

A(2;3;-1), B(4;0;2), C(1;1;-6), A'(1 -3;-4).

2.[JaHbl ypaBHEHMS ABYX CTOPOH pomba: x+2y-1=0, x+2y+3=0 n ero gnaroHanu: x+y=0. HainTn ypaBHeHUs

OBYX 4PYTUX CTOPOH.

3. JaHbl ypaBHeHWA naockocTen o 4x+2y+2z-3=0 u B: 4x+2y+2z-6=0. HaiiTn ypaBHEHWE MUX NJIOCKOCTU

CUMMeETPUN.

2X+Yy—-2z2=0,
4.HaliTn ypaBHEHWe OPTOroHaIbHOM NPOEKU MM NpAMOM | Ha NAOCKOCTb TT: l:
4x-y—-2z-14=0,

m:3x+2y-z-1=0.

5. OaH napannenenunen ABCDA'BCD, M — cepeanHa pebpa AA’. Ucnonb3ys meTod KOOpAUHAT, HanTH

yron mexay nnockoctamu MDC’u ABC, ecnu AB=2, AD=3, AA’=6.
KoHTponbHas pabora 3
1. OnpenennTb BUAAMHWM BTOpOro nopaaka 3x2 — 2xy + 3y? + 4x + 4y — 4 = 0.

2. HanuwwuTe ypaBHeHue obLuero AnameTpa AgyX AMHUIA BTOPOro NopaaKa: y;: X2 — 2xy — y? — 2x —

2y =0 u y:x?—2xy+y?—2x—-2y=0.



3.CocTaBbTe KaHOHMYECKoe YpaBHEHNE FMI'Iep60}'IbI, €C/In €€ IKCLUEHTPUCUTET pPaBeH \/g, a O4Ha 13 Bep-

WMH MmeeT KoopauHaTsl (-2,0).

FeomeTpuueckue npeobpasoBaHus
1. laHO aHanUTMYECKOE BbiparkeHne npeobpasosaHms naockoctm x' = 2x — 3y,
y' = 3x + 2y — 2. YKa3aTb ero BUA v HallTW 3/IEMEHTbI, €ro onpeaenstoLme.

2. Halit aHanutnyeckue BblpaxKeHUsa nepcnekTMBHo-adpdMHHOIro npeobpasoBaHuA, 41A KOTOPOro npa-

mas | ABnAeTCA OCbio, NPU YCI0BMM, YTO TOYKa P npeobpasyetca B Touky Q: l:x — 2y + 1 =0, P(-11),

QL-1).

3. MocTpounTb 06pa3 1 NPoobpas OKPYKHOCTU MPU FOMOTETUM, 3a4aHHOMN NMaPON COOTBETCTBEHHbIX MPAMbIX

N UHBAPUAHTHOWM NPAMOMN.

4. Yepes LEHTP NPaBU/IbHOIrO TPEYro/ibHUKa NPOBEAEHbI ABE NPAMbIE, YTOJ1 MeXKAy KOTOPbIMM paBeH 60°.
[oKaxunte, MCNonb3yA CBOMCTBA NOBOPOTA, YTO TPEYFO/IbHUK BbICEKAET Ha 3TUX MNPAMBbIX ABa PABHbIX OT-

pesKa.
OCHOBaHWA reoMeTpUmn U 31eMeHTbl reomeTpum JlobauescKoro

1. [okasaTb, YTO NMepBanA aKCMOMA aKCMOMATUKK Belina adpduHHOro NpPoCcTpaHCTBa He 3aBUCUT OT BTO-
POt aKCcMoMbl

2. Ecnnnpamasn a He NpoxoauT Yyepes BeplUnHbl TpeyrosibHMKa ABC, TO OHa He MOXKeT nepeceKkaTb Bcex
Tpex CTOPOH TPeyroJibHuKa.

3. [dokasaTb cnegytouwee yTBepKAEHUE: ABYNPAMOYronibHUK ABCD ¢ ocHoBaHnem AB aBnaetca 4eTbl-

péxyronbHMKom CaKkKepu Torga v ToAbKO Toraa, Koraa yrabl C u DKOHIPY3HTHbI.

AnddepeHumanbHaa reomeTpusa

BapuaHTt 1

X =Cost

1. [ns BuHTOBOM /MHMM < Y =SiNt 8 Touke A(1,0,0) cocTasutb

z=t
YpaBHEHWE KacaTes/ibHOM.
X+2 y z. . x-1 vy z _x-1vy z
Omget:1l)——=="=—2)——="=—, 3)——=="=— 4)x=y=z7;5)x-1=y=2z
-1 1 1 0 1 1 1 1 1



X =acht
2. Hait gnvHy nuHmMm |y = asht mexay Toukammnt=0,t=1.
z=at
OTset: 1)S=a+/2sh1;2)S=a+/2ch1;3)S=a+/2;4)S=2sh1;5)S=2ch 1.

3. HaiTu KpMBU3HY CMHYCOMABI Y = Sin X B BEPLUMHAX

OTset:1) +/2 : 2)0,5; 3)1; 4)+/3; 5)3.

4. CocCTaBWUTb ypaBHEHME HOPMaAM K MOBEPXHOCTU X =U+V,y=U—V,Z = UV B To4Yke M(u=2, v=1).

X+3 y-1 z+2, 5 x-3 y-1 z-2, 3)x_ y z-2.
-1 2 - '3

Oreer:d 3 -1 -2'73 -1 -2’

Z
~2 2 -3 0

5. Haiitv nepsyto KBagpaTuuHyto Gopmy nosepxHocTn X = R cos v, y = R sin v, z = u. OteeT: 1)ds? =
du? + R?dv?; 2)ds? = R?du? + dv?; 3)ds? = (1 + R?)du? + dv?;
4)ds? = R?du? + R?dv?; 5)ds? = du? + dv2.

6. Haintv npoussoaHyto cneayroweit GyHkumm: r (t) xr, (t).
OTset: 1)r; (t)xr, (t); 2) r(t), r3 (r); 3) ri(t) +r5(r); 4) ri(thxr, () +r (t)xr, (¥);

5)ri(t)- ry(r).
7. Ha eBKAIMA0BOM NIOCKOCTU C TONOJIOFMEN KOHUEHTPUYECKUX KpYroB Hangute int M, ecam M —
KPYr, 3a/laHHbI HepaBeHCTBOM X2 + y? < 1.
Oteet:1) int M = {(x,y) | x*+y%<1}; 2) int M = {(x,y) | x*+y?=1};

3)int M = {(x,y) | x*+y®>1}; 4) int M = {(x,y) €R?};

5) int M = {(x,y) | x?+y = O}.

Homep3apaHua |1 |2 |3 |4 |5|6]|7

Homep oTBeTa

BapuaHT 2



1.

4,

X =cost
Ans BuHTOBOW IMHMK < Y =SiNt B Touke A(1,0,0) cocTasuTb
z=t

ypaBHeHMe conpuKacatoLLenca naocKocTu.

OtBeT:1)y—x=0;2)z+y=0; 3)y—2z=0; 4)x+y=0;5)x+y—z=0.

X =R(t—sint)
HaiTtu anvHy ogHow apku umknougsl 1y = R(L—cost) .

Otset: 1)S=8R: 2) S=2+/3R;3) S = (1++/3)R; 4) S = /3R ; 5)S = 2R.

5 _ [x=acost
HaliTn KpUBM3HY KPUBOIA . B Touke t = 90°.
y =Dbsint

b a
Otser:1) k= —; 2)k = b—2 ; 3)k = a'b; 4)k = a’b; 5)k = ab?.
a

CoCTaBUTb ypaBHEHME KacaTeNbHOM K NOBEPXHOCTU X = 2U -V, Y = U? + V7,
z=u?-Vv? B TOuke M(3,5,7).

OTBeT:1)18x+3y—4z—41=0; 2)x+y—-2+11=0; 3)18x—3y—-4z+41=0;

4)x+y—-z=0; 5)x-y+z+11=0.
HalTu nepsyto KBaapaTUYHy0 GOPMY NOBEPXHOCTM X = U COS V, ¥ = U sin v, z = au. OTeeT: 1)ds® =
(u? + a2)du? + dv?; 2)ds? = u?du? + a? dv?; 3)ds? = du? + (u? + a?)dv?;

4)ds? = a’du? + dv?; 5)ds? = du? + u? dv2.

HaiiTn nponssoaHyto cneaytowein dyHkumm: (r (t) xr, (t)).
OTset: 1)r; () + 5 (t); 2) ri(t)xry(r); 3) (ry(t), ry); 4) (ri(t), ry (8) +r (t), 1, (1);

5)ry (1), rp (£)) + (ry (2), 15 (1)),
Ha eBKNMA0BOM NAOCKOCTM C TOMONOMMEN KOHLEHTPUYECKUX KPYroB HaauTe ext M, ecan M —
KPYr, 3a/laHHbIi HepaBeHCTBOM X2 +y2 < 1.
OtBeT:1) ext M = {(x,y) | x2+y%.<1}; 2) ext M = {(x,y) | x*+y*=1};
3) ext M = {(x,y) | x*+y*>1}; 4) ext M = g;

5) ext M = {(x,y) €R?}.



Homep3apganua | 1 |2 |3 (45|67

Homep oTBeTa

BapuaHT 3

1. B KaKMX TOYKax KacaTesbHasa K iMHUM x = 3t-t5, e =3t%, z=3t + 3
napannenbHa K NIOCKOCTU 3x +y +z+ 2 =0:
1)M1(1,2,3), M2(-2,3,4); 2)M1(-2,12,14), Mx(-2,2,2); 3)M4(0,3,1), My(-4,3,-4);
4)Mq(- 2,12,14), M;(-4,3,-4); 5)M1(0,1,2), Mx(-1,2,-3).

2. CocTaBWTb YpaBHEHWE [1aBHOW HOPMaau BUHTOBOW JIMHUN X = a COS t,
y=asint, z=bt B Npon3BOAbHOM TOUKe. KaKkol yron ¢ obpasyeT 3Ta rnaBHas

HOPMaJib C OCbO BUHTOBOW JIMHUM:
1)p =0; 2) i 3) id 4) il 5) il
@=0;2)p=—;3)p="—;4¢p=—;5¢p=—.
4 2 3 6

3. HallTi TOUKM Ha IMHUKN X = cos>t, y = sin®t, z = cos 2t, B KOTOPbIX KPUBM3HA

T T
MMeeT MUHMMaNbHOe 3HavyeHue (noKanbHoe): )t = E +kn; 2)t = — +kn;

V4 12
3)t= 5 +kn; 4)t = Z +kn; 5)t=kn(k=0,%+1,+2,...).

4. CoCTaBWTb ypaBHEHWE KacaTe/bHOW NIOCKOCTU K MOBEPXHOCTU X = U + V,
y=u-v,Z=uv BTOoYKe V(u=2,v=1):
)3x—y-2z+4=0; 2)3x-y+2z-4=0; 3)3x+y-2z-4=0;
4)3x—y-2z-4=0;, 5)3x+e+2z-4=0.

5. JlaHa nosepxHOCTb X = U? + V2, y = u? — V2, z = uv. BbIYUC/IUTb AAUHY ANHUK



vV =au mexagy TO4KamMum ee nepecevyeHnAa C IMHnAMM u =1,u—2.

1)s=3+/2a%+a’+2; 2)s=+/2+a°+2a° ; 3)s=.a*+a’+2:
4)s:gw/2a4+a2+2; 5)s:gw/a4+2a2+2. 2

6. HaliTu rnasHble Hanpas/eHUA U TNaBHble KPUBU3HbI NPAMOTO

du a a
X=ucosv,y=usinv,z=av: 1) dVZi—,k =, k =
JuZ+a? " ouP+a?’ ? u’+a’
u? u?
2) dy =+./u’+a’du, k,=a, k,=u’ +a*; 3) dv=tadu, k,=—, k,=——;
a a

2) dv=+udv, k,=—J/u+a?;k,/u>+a>.

Homep 3agaHua |1 (2 |3 [4 |5 |6

Homep oTBeTa

BapuaHT 4

1. B Kakux TouKax HopmMasb K amHunn I = {a cost ,b sint} nepneHankynapHa K ocm Oy:

1)t= km; 2)t i 3)t il 4)t
= km; = —; = —; = —T.
3 2

N | W

2. Mop, KakUM yrnom nepeceKkarTca AnHUK y2 =2x n x> = 2 y B Hayane  KoopauHat: 1)60°; 2)90°;
3)45°; 4)30°.

3. Yemy paBHa KpUBM3HA CUHYCOMAbI Y = Sin X B BepLUMHAX:

1) \/E; 2)0,5; 3)4 \/§; 4)1.



4. BblMMCNUTBL NEePBYIO KBaZPaTUUYHYO GOPMY NOBEPXHOCTU X = d COS U COS V,

y=asinucosv, z=asinv:1)r*(cos?u

du? + dv?);

2)rsin*ud u?+cos?udv?); 3)ridu®+dv?);
4)sin*v d u?+cos’vdv?).
5. Hai1Tn BTOpYIO KBaApaTUyHYyo GOpMy MOBEPXHOCTU

I =Rcosv C +Rsinv Yy +u K

l)sin2v d u? + d v?);
2)R(sin? v d u?+ cos?v d v?);

3)Rd u% 4)R(d u?+dv?).

6. Yemy paBHbI rnaBHble KpMBM3HbI Napabononaa z = axy B Touke (0,0,0):

1 1
1)2aun 0; 2)a’un —; 3)a?wn —;4)an (-a).
a a

Homep 3apanmnsa |1 (2 |3 (4 |5 |6

Homep oTBeTa

1. Cemectp —2; popma aTTecTAUHN — IK3AMEH.
1. Ilepeuens Bonmpocos

IlepeyeHb BONPOCOB ISl IPOMEKYTOYHOM ATTECTALMHU:
Onepanuu HaJ BEKTOPaMU.
JIunelnHas 3aBUCUMOCTh ¥ HE3aBUCUMOCTh CUCTEMBI BCKTOPOB.

YpaBHEHUE TPSAMOMN Ha IIOCKOCTH.



KpuBble BTOporo mnopsiaka.

CriocoObl 3aJaHuA IIJIOCKOCTH.

YpaBHEeHHE IPSMOM B IPOCTPAHCTBE.

[ToBepxHOCTH BpallleHHUS.

[ToBepxHOCTH BTOPOTO MOpSIKA.

Knaccudukaius noBepXxHOCTE BTOPOTO MOPSIKA.

3. IlepevyeHb KOMIETEHI U U UHAUKATOPOB UX JOCTUKEHMSI, ONIMCAHUE KPUTEpPHEB
OLIEHUBAHMSI KOMIIETEHIIH MPEICTABJSIOTCH B Ta0JIuIe

Kon u nanme-
HOBaHHE KOM-

IlIkana oneHNBaHUSA

MEeTeHIIUU 1
s OIT BO,
UHIUKATOPBI
JIOCTHIKCHUS
KOMIIETCHITHHA «OTIUYHOY «XOPOIIIOY «YIOBJETBOPUTEIHHOY»  KHEYIOBICTBOPUTEIHHO)
(MAK)
«3a4TCHOY «HE 3aYTECHOY
Komnerenmus IIpaBunsHO mpume- | IIpumenser mnormue- | CrocobeH pemiats 3a- He cnocoben x
(mudp ¥ uHAW- | HIET  Jormdyeckue | cKue GOPMbI M IPOIle- | Ja4yd O 3aJaHHOMY all- | peIeKCUU 10 MOBOIY
KaTophI) ¢opMBI W TIpoIle- | AYPHl B JOCTATOYHOM | TOpPUTMY. VCHBITEIBaeT | COOCTBEHHOW W UYKOU
IypHI, CIOCOOCH K | 00BEME, JOMyCKaeT | 3aTpyIHEHUS B HCIOJNb- | MBICIHTEIBHON IesATeIb-
YK-1: VK-1.1, | pednekcun 1o 10- | HETOUHOCTH TIPU pe- | 30BAHMM  JIOTHYECKHX | HOCTH (IPaBHIBHO BbI-
YK-1.2,  YK- | pomy cobGcrBennoii | ¢iexcun mo moBomy | GopMm U mpoueayp, 4a- | HOJHEHH MeHee 60% 3a-
13. U YyXOW MBICIH- | COOCTBEHHON W Uy- | CTHYHO CIIOCOOCH K pe- | JaHWH  WHBapHAHTHOW
TENBHON  JeATeNb- | )KOM MBICTUTEIbHON | (IEKCHH 10 TIOBOXY | CAMOCTOSTENBHOW — pa-
TIK-1: TIK-1.1, | yo0ry (paBMWIIBHO | JesTeNbHOCTH (Mpa- | COOCTBEHHOW M 4UyXOH | OOTHI)
IK-1.2,  [K- | gpnonnenst  3ama- | BUIbHO  BBINOJNHEHBI | MBICAMTENLHON  jies-
13. Hus 6omnee 90% uH- | 6onee 80% 3amaHuil | TeNbHOCTH (MPABUIBHO Obnamaer 3Ha-
BapuaHTHOH M 00- | MHBApPUAHTHOW ¥ He | BBIMOJHEHHI Oojee 60% | HUEM CTPYKTYpBI, CO-
[IK-3: [IK-3.1. nee 75% Bapuatus- | Mmenee 50% 3amaHuil | 3amaHuii  MHBapuaHT- | CTaBa U IUIAKTUYECKUX
Kpurrepuii 1 HOH qaCTeI‘/'E caMo- BapHaTHBHOfI caMo- | HOM M UMEIOTCSl BEpHO | CAMHHIL Ipernoasae-
GHATBY CTOATEIILHOU pa- | crosTenbHOM pabOTHI) | BEHIMOJHEHHBIC 3afaHus | MOTO TPEIMETa B HEMO-
00TBHI) BapUaTUBHOW caMOCTO- | CTATOYHOM o0Beme
Kpurepnit  2- OOGamaer 3HaHUEM ATENLHOI PaboThI) (npaBHnm:o BBI]'IOJ'[];ICHBI
«YMET» O6HaﬂaeT IIOJIHBIM CTPYKTYpBI, COCTaBa menee 60 A)v?)a}laHI/H/I HH-
3HAHHEM  TEOPCTH- | y yjapriaecknx Ob6nanaer SHaHMEM | BapUAHTHOH = CaMOCTOA-
Kputepuii ~ 3- | U6CKOTO martephana | oo npero/aBae- CTPYKTYpBI, COCTaBa W | TeIbHOW pabOTHI)
«BIAIETHY W BIAJICET CIIOCO- JMUNAKTHUECKUX  €IU-

6aMu  MHTETrpauu
yueOHBIX  MpeaMe-
TOB JUI OpraHu3a-
UM Pa3BHUBAIOIIEH
Y4eOHON  JIesATelb-
HOCTH (LIPaBHJIBHO
BBINOJIHEHBI  3aj1a-
Hus 6omnee 90% wuH-
BapuaHTHOH u ©00-
nee 75% BapuatuB-
HOI yacTen

MOTO IIpeMeTa B J10-
CTaTOYHOM 00BEMe
(IpaBUIIBHO BBITION-
HeHsbl 6osiee 80% 3a-
JlaHU} MHBApUAHTHOU
u He MeHee 50% 3a-
JIaHUH BapuaTUBHOM
CaMOCTOSITENLHOM pa-
00TEbI)

HUIl TIPETOJaBAEMOTO
NpeMeTa B HEMOJHOM

obbeMe  (TpaBMIIBHO
BBINOJIHEHEI Oostee 60%
3aJaHUil  WHBAPHAHT-

HOM U MMEIOTCSI BEpHO
BEITIOJTHCHHBIC 33JJaHHS
BApUATUBHOM CaMOCTO-
ATEIHHON pabOTHI)

O06najaer 3HaHHEM IO
oTOopy y4eOHOro

Obnamaer 3Ha-
HUEM 10 oTOOpy yd4eO-
HOTO COJCpKaHHS JUIS
€ro pealu3alii B pas-
JUYHBIX Qopmax oOyde-
HUSL B HEIOCTATOYHOM
o0beMe (MPaBUIIBHO BBI-
noJiHeHbI MeHee 60% 3a-

JaHW  WHBApUAHTHOM
CaMOCTOSITEIbHOM ~ pa-
0OTBHI)




CaMOCTOSITENILHOM
paboThl)

OOmazaer IOIHBIM
3HaHHEM TEOPETH-
YecKoro MaTepHuaia
U JEMOHCTPHPYET
yMeHHe pa3pabaTsi-
BaTh  pa3INYHEIC
¢dbopMBl  y4EOHBIX
3aHATHI C IpUMEHe-
HHEM pa3zHOOOpas3-
HBIX METO/OB, IpHU-
€MOB U TEXHOJIOTHi
o0y4eHust (pa-
BHJIGHO BBHITIOJTHECHBI
3aganus oonee 90%
WHBAapUaHTHOH U
6onee 75% Bapwma-
TUBHOM 4YacTed ca-
MOCTOSITEBHOH pa-

Oo0Oagaer 3HaHUEM
MaTepuana B J0CTa-
TOYHOM 00BEME U
YMEET OCYILECTBIISATH
0TOOp y4ebHOTO CO-
JICpIKaHUs JUIs €TO
peaiM3anuy B pas-
JMYHBIX GopMmax 00y-
4yeHust (TIpaBUIIBHO
BBITIOJTHEHBI O0JIee
80% 3amaHmii nHBA-
PUAHTHOU U HE MEHEe
50% 3amaHuii Bapua-
TUBHOW CaMOCTOSI-
TEJIEHOU PabOTHI)

COZICpIKAHUSI JJIA  €ro
peanu3anii B pasiiny-
HBIX (popmax oOydeHHs
B HENOJHOM o0beMe
(MpaBUJIBHO  BBIMOJ-
HeHbl Oonee 60% 3ana-
HUUA WHBApUAHTHOW U
HUMEIOTCS BEPHO BBI-
NOJHCHHbIE  3amaHus
BApUATUBHOM CaMOCTO-
SITETBHOM PaboThI)

OOnaznaeT 3HaHHEM Ma-
Tepuajga B HEHOJHOM
o0beMe, JOMyCKaeT He-
TOYHOCTU TPH paspa-
00TKe YYEeOHBIX 3aHA-
THA C TpPUMCHEHHEM
Ppa3HOOOpa3HEIX METO-
JI0B, IPHEMOB M TEXHO-
noruii oOydeHun (mpa-

Obnanmaer 3Ha-
HHEM MaTepualia B Hef10-
CTaTOYHOM oOOBbeMe, He
JIEMOHCTPUPYET YMEHHUE
pa3pabaTbIBaTh yueOHbIC
3aHSTHUS C IPUMEHEHUEM
pa3sHOOOpa3HBIX  METO-
JIOB, TIPHEMOB M TEXHO-
moruii oOydeHus (mpa-
BWJIBHO BBITIOJTHEHBI Me-
Hee 60% 3amaHWii WHBA-
pUaHTHOH €aMoCTOSI-
TENBHOU PabOoTHI)

0OTBI) BUJIBHO  BBITIOJHEHBI
bonee 60% 3amaHuit
WHBAapUAaHTHOU U HUMe-
I0TCSI BEPHO BBITIOJIHEH-
Hble 3aJaHus Bapua-
TUBHOH CaMOCTOSITEIb-

HOW pabOTHI)

. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIEYE-
HUE TUCHUATIIMHBI (MOLY.JIS)

8.1. IlepeyeHb OCHOBHOI y4eOHOI1 JIUTEPATYPHI

1. ArtanacaH C.J1., basbines B.T.. leomeTpua 1.2 4. Usg—s.o lNMpocselieHme, 1986.

2. Acrawosa W.B. leomeTpua 1 Tononorua: yuebHoe nocobue// InekTpoHHO-6MbANOTEUHAA cucTema
IPRBOOKS2011

3. BepHep A.J1., KaHTop B.E.,®paHrynos C.A.. FeomeTtpusa 1-2 4., CaHKT-MeTepbypr,1997.

4. AranacaH J1.C., byty3os B.®., Kagomues C.b. TeomeTpua. YyebHUK gns obweobpasoBaTtesibHbIX yupe-
*)aeHnin. M.: MNpoceeweHune, 2009.

5. Xykos [.A. AHanUTUYECKan reoMeTpua 1 nHelHas anrebpa. Moaynbl. AHanUTUYECKas reomeTpus.
M3a-Bo: KOxKHOro depepanbHoOro yHusepcuteta, 2017.

6. Kupees W.B., KHayb /1.B., leBuyK [.B., HyxxnH A.H. TeH30pHbIN aHanu3 n anddepeHumanbHan reo-
meTpusa. U3a-Bo: Cnbupckmii beaepanbHbit yHMBepcuteT, 2017.

7. Noropenos A.B., AuddepeHumanbHas reomeTpus, M.: U3a-so Hayka, 2005.

8. AnekcaHgpos A.[., UpeTaes H.1O. leomeTpua. M.: Hayka, 2007, (3nekTp.nuT.)

9. AnekcaHgpos M.C., /leKunn no aHaAUTUYECKOW reoMeTpun 1 nnHeliHol anrebpe, CaHkT-MNeTepbypr,
n3a. «JlaHb», 2009.

10. O.N. CypwuHa, O.B. AKyHMHa dnemeHTapHasa reomeTpus. NMaaHnumeTpus. YuebHoe nocobue, N3a-so

Mnry, Nensa, 2013.

11. WapsbirnH .U lekunm no anemeHTapHom reomeTtpumn, M3g-so MITY, 2014.

8.2. [ononHuTtenbHaAa nutepartypa.

1. ArtaHacaH J1.C. u gp., FTeometpma 10-11, MNpoceeweHune, M., 2006.




2. BepHep AJl. u ap., Freometpua 7-9, Freometpua 10-11. M.: NpoceeweHune, 2003.
3. Edwumos H.B., KpaTkuit Kypc aHanutuyeckom reometpum, M.: HayKa, 1978.
4. Edumos H.B., Po3eHaopH 3.P. JlInHelHas anrebpa u MHoromepHas reometpus, M.: Hayka, 1970.

8.3. Ilepeuens HTEpHET-PECYPCOB, HEOOXOAUMBIX IJIsl OCBOCHMSI JUCIU-
minHbI 8.3. Ilepeyens UHTEpHET-pecypcoB, HEOOXOAMMBIX VIS OCBOCHUS IUC-
IMILUIMHBI (MOYJI51)

1.9BC Jlans

2. tp://www.math.ru — maTemaTMyecKuii caiT

3. ht_tp://window.edu.ru/window — nHbopmaumoHHas cuctema «EgnMHoe okHO gocTyna K

obpaszoBaTe/ibHbIM pecypcam» ¢ 06LWNPHOM BUBAMOTEKOM MO OCHOBHbIM pa3aesiam
MaTeEMaTUKK

4. ht_tp://www.exponenta.ru/ - o6pa3oBaTe/ibHbIi1 MaTeMaTUUYECKNI CalT

1) Bukuneama http://ru.wikipedia.org/wiki

2) O6pasoBaTenbHbIi MaTEMATUYECKUIA CANT «IKCMOHEHTa»

http://www.exponenta.ru/educat/class/courses/student/ode/

8.4. IlepeuyeHb HH(POPMAIMOHHBIX TEXHOJIOTHI U IPOrPaMMHOI0 o0ecnedeHust
Jlist ocy1ecTBiIeHUs] 00pa30BaTeIbHOIO Ipoliecca M0 AUCHUININHE HEOOXOAMMO HCIIOJIb30BaHKE
CJIEAYIOUIETO JMIIEH3MOHHOTO U CBOOOJHO PaclpOCTPaHIEMOro MporpaMMHOT0 oOecreueHus, B
TOM YHCJIE OT€YECTBEHHOTO TPOU3BOJICTBA!
1. SneKkTpoHHas BubanoTeKa Kypca, KOHCMEKTbI IeKUMIA, 3a4aHNA ANA NPAKTUYECKUX 3aHATUI U
camocToATeNbHOW paboTbl, BApMaHTbI TECTOBbIX 3a4aHUIN ANA NPOBEPKM TEKYLLMX U OCTAaTOYHbIX
3HaHWW CTYAEHTOB, BapMaHTbl 334aHWNI 414 TEKYLLEro U MPOMEKYTOYHOTO KOHTPONA 3HAHWA
obyuyatoumxcs
2, KomnetorepHoe u MmyiabTUMenuiiHoe obopyaosanue AITIY.
3.Meronnyeckre peKOMEHIALMH 110 U3YUYEHUIO TUCIUIINHBI.
Onepaunonnsie cucrembl Windows 7, 10.
MS Office 2007/2010.
Apxusaropsl: WinRar, WinZip
AnTHBHpYCHBIE cpezcTBa: Kaspersky
[Tporpammel 1t paboThl ¢ u300paxenneM: AcrobatReader
[Tporpammer 1uist pabotel ¢ Internet u sanextponHoi mouroit: Opera, Microsoft Internet Explorer,
Google chrome, Mazilla FireFox

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Jnst ocymiecTBiieHus 00pa3oBaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE HE00X0AuMa CIeayomas Ma-
TepUaIbHO-TeXHUYECKas 0aza:
1./na npoBeAeHUA NEKLUMOHHBIX M NPAKTUYECKMX 3aHATUI MMEOTCA ayaUTOPUKN, OCHALLLEHHbIe


http://www.math.ru/
http://window.edu.ru/window
http://window.edu.ru/window
http://www.exponenta.ru/
http://www.exponenta.ru/
http://www.exponenta.ru/educat/class/courses/student/ode/

BCEN HeobxoaMMon mebenbto U MHBEeHTapeM. [NA OTAENbHbIX 3aHATUIA ayAUTOPUU OCHALLEHbI
NPOEKTOPOM, HOYTOYKOM M MHTEPAKTUBHbIM 3KPAaHOM A5 AEMOHCTPaALMN CNanaoB U T.M.

3. METOJMYECKHUE YKA3ZAHMS JJ151 OBYYAIOILMXCSI 1O
OCBOEHMIO JUCLUIIAHBI

Pexomenoayuu no noozomoeke K ayoumopHvim 3aHAMUAM

Jlekyuonnvie 3anamus

YMeHue cocpeiOTOYEHHO CITyIIAaTh JIEKI[UU, aKTUBHO BOCIIPUHUMATD U3J1araeMble CBEACHUS
— 3TO BaXKHEHIIIEE YCIOBUE OCBOCHHMS TAHHOM NUCUUIUIMHBL. Kaxkas u3 IeKuuid COpoBOKAAETCS
KOMIBIOTEPHOM Ipe3eHTanneil. Kpome Toro, B KOHIE KaX 01 JEKIUU C UENbIO CO3/IaHUS YCIOBUIM
JUISL OCMBICIIEHUS COAEpKaHUS JEKIMOHHOIO MaTeprala 00y4aroluMes IpeiaracTcsi OTBETUTD
Ha BOIPOC Jisi pa3MblnuieHus. KpaTkue 3amnucu JIeKIui, uX KOHCIEKTUPOBAHKUE TTIOMOTAeT yCBO-
uTh Matepuai. [1odToMy B X0/ JEKIIMOHHBIX 3aHITHH HEOOXOJIMMO BECTH KOHCIICKTUPOBAaHUE
yueOHOro Martepuana, oOpaliasi BHUMaHHE Ha caMO€ Ba)KHOE U CYIECTBEHHoe B HeMm. Mmeer
CMBICTT OCTaBUTh B pab0OYMX KOHCIEKTaX IMOJis, HA KOTOPBIX JIelaTh OMETKH, 3aMEUaHMUsl, TOTOJ-
HeHus. Llenecoo6pasHo pazpaboTtath cOOCTBEeHHYIO "Mapkorpaduio" (3Ha4KH, CUMBOJIbI), COKpa-
LICHUS CJIOB.

Ilpakmuueckue 3anamus

B xo/1e moAroToBKM K MPAaKTUYECKUM 3aHSITHSIM HEOOXOIMMO M3yYUTh OCHOBHYIO JIUTEpaA-
TYpPY, O3HAKOMUTHLCS C JOMOTHUTEIBHON JINTEPATypOl, HOBBIMU MYyOIMKALUSIMHU B TIEPHOIUYC-
CKHX M3JIaHUAX: KypHAIAaX, METOJIUYECKUX MOCOOMSIX U T.A. IIpr 3TOM BaXHO yYHUTHIBATh PEKO-
MEHIalUU TpernoaaBaress U TpeboBaHus y4eOHOi mporpaMMbl. BaxHo Takke onupaThCs Ha KOH-
CIIEKTHI JIEKINI. B X0/1€ 3aHATHS BaKHO BHUMATENbHO CIYIIATh BBICTYIIJIEHUSI CBOMX OJJHOKYpC-
HUKOB. [Ipu HeoOXoauMOCTH 3aaBaTh UM YTOUHSIONINE BOMPOCH], aKTUBHO Y4acTBOBaTh B 00-
CY>KJICHHH U3y4aeMbIX BOITPOCOB. B X0/1e CBOET0 BHICTYIUICHHUSI 11€IeCO00Pa3HO UCIIONIb30BATh KaK
TEXHUYECKUE CPENICTBA 00YUEHUS, TaK U TPATUIIMOHHBIE, TO €CTh JOCKY U MeJ (TTpH HEOOXO0IMMO-
CTH).

Opzanu3zayun eneayoumopHoll 0eameabHOCHu 00y4aouuxcs

BreayautopHas AesiTenbHOCTh 00y4aroUIerocs Mo JaHHOW JTUCHUILUIMHE MpEeAroaraeT ca-
MOCTOSITENIbHBIN MOUCK WH(OpMAaLIUK, HEOOXOIUMOM, BO-TIEPBBIX, JJI BBIOJHEHUS 33JaHUN ca-
MOCTOSITEIbHON paboThl (MHBAPUAHTHOM M BapHAaTHBHOM YacTeil) U, BO-BTOPBIX, OJTOTOBKY K
TEKYIEeH U MPOMEXYTOUYHOUM arTecTalvy. Y CHElIHasi OpraHu3alus BpEMEHHU 110 YCBOSHUIO JaH-
HOW TMCIIUTUIMHBI BO MHOTOM 3aBHCHUT OT HAJIMYHs Y 00yYaIOIIerocs yMEHHs] CAMOOPTaHU30BaTh
ceOst ¥ CBOE BpeMs IS BBITIOITHEHUS MPEI0KEHHBIX JOMAITHUX 33aJaHuH.

Iloozomoexa k 3auemy (IK3ameny)

B mporecce moAroToBku K 3ayeTy 0OydaroleMycsi peKOMEHIyeTcs TaK OpraHu30BaTh

CBOIO yueOy, yTOoObI Bce BUIBI padOT U 3aJjaHUil, TPpelyCMOTPEHHbIE paboyeil mporpaMMoi, OblTn
BBITNIOJIHEHBI B CpoK. OCHOBHOE B IIOJITOTOBKE K 3aU€Ty - 3TO IOBTOPEHHE BCETO MaTepuasa y4ueo-
HOW JAUCUUIIINHBL. B JTHU MOATOTOBKH K 3a4eTy HEOOXOIMMO U30erath Ype3MEepHON Mmeperpy3Ku
YMCTBEHHOU paboToOM, uepeays TpyA u oTAbIX. [Ipr MoAroToBKe K ciadye 3a4era CTapaiiTech BECh
00BeM paboThI pacipeIessiTh PABHOMEPHO I10 THSAM, OTBEICHHBIM JJIs1 IOJTOTOBKH K 3a4eTy, KOH-
TPOJIUPOBATH KaXIBIN J€Hb BBHIIOTHEHHUS pa0oThl. Jlyurne, eciu MOXHO MEPEBBITOTHUTE TUIAH.
Torna Bcerna Oynet peseps BpemeHU. [Ipy MoAroToBKE K 3a4€Ty 11e71ecO00pa3HO MOBTOPSITH MPOM-
JNEHHBIA MaTepuand B CTPOrOM COOTBETCTBUHU C y4eOHOW MPOrpaMMoii, MPUMEPHBIM MEepEeUHEM



y4eOHBIX BOIPOCOB, 3aJaHHI, KOTOPbIE BBIHOCATCS HA 3a4€T U COAEpIKAIIMXCS B JaHHOW Ipo-
rpamme.

11. CIIEIMAJIBHBIE YCJIOBUA )11 UHBAJINJ10B U JIMI] C O'PAHUYEH-
HBIMUA BO3MOKHOCTAMMU 31O0POBbs

[on crienanbHBIMU YCIOBHAMU JUTS IOJYYSHUS 00pa30BaHUs 00YYarOIIUXCs C OTpaHUYEH-
HBIMU BO3MO’KHOCTSIMH 3/J0POBbsl [IOHUMAIOTCS YCIIOBHSI 00yUYeHUs, BOCIIMTAHUS U Pa3BUTHS Ta-
KHX CTYJICHTOB, BKIIIOYAIOIUE B CE0s HCIIOJIb30BaHKUE MPU HEOOXOAMMOCTH aJJalTHPOBAHHBIX 00-
pa30BaTENIbHBIX MPOrPaMM M METOJ0B 00yUEHHs U BOCIUTAHUS, ClIEUAIIbHBIX YU€OHUKOB, y4eo-
HBIX MOCOOMH M TUAAKTUYECKUX MAaTEpUalOB, CIEIUAIBHBIX TEXHUYECKHX CPEJICTB OOYyUCHHUs
KOJIJIEKTUBHOT'O M MHAMBUYAIbHOTO 110JIb30BaHMs, IPEAOCTABICHHE YCIYT aCCUCTEHTA (ITOMOILI-
HUKA), OKa3bIBAIOLIET0 HEOOXOAMMYIO MOMOILb, IIPOBEJEHUE TI'PYNIOBBIX U MHIMBUIYAJIBHBIX
KOPPEKLMOHHBIX 3aHATHIH, oOecrieueHre JOCTyIa B 3/1aHUs By3a U ApYrHe yCIoBUs, 0€3 KOTOPBIX
HEBO3MOXXHO WJIM 3aTPYJTHEHO OCBOEHHE 00pa30BaTEIbHBIX MPOTPaMM OOYYAIOIINXCS C OTPaHH-
YEHHBIMU BO3MOXKHOCTSIMU 37J0POBBSI.

OOyueHue B paMKax y4eOHOU AUCIUIUIMHBI O0YYAIOIIMXCS C OTPAHMYEHHBIMUA BO3MOXKHO-
CTSIMM 3/10pOBBSI OCYILIECTBIISETCS C YUETOM OCOOEHHOCTEN NCUXO(PU3MUECKOTO Pa3BUTHS, HHIU-
BUAYQJIbHBIX BO3MOXKHOCTEH M COCTOSIHHS 3I0POBbS TAKUX O0YUYAIOIIHXCSI.

OOyuenue 1Mo y4eOHON TUCHMIUIMHE OOYYaroIUXCs C OrPAHUYEHHBIMU BO3MOXKHOCTSMHU
3/10pOBbsI MOXKET ObITh OPIraHU30BaHO KaK COBMECTHO € IPYTUMH 00yUarOLUMUCS, TaK U B OTJIENIb-
HBIX rpyIax.

B nensx moctynmHocTr 00y4eHHs O AUCHUIUIMHE 00€CIIeUnBACTCA:

1) 1715t UL ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBS 10 3pEHHUIO:

- HaJIM4Me aJlbTEpHATUBHOW BepcUM O(ULIMANIBHOIO caiiTa MHCTUTYTA B ceTu «MHTepHET»
JUIs CIIa00BUISIINX;

- BECb HEOOXOJMMBIN Ui M3Y4YeHMs] MaTepHall, COrJIaCHO yueOHOMY IIaHy (B TOM 4YHCIIE,
Juis 00y4aromuXxcsl M0 WHAMBHUIYaJIbHBIM Y4YE€OHBIM IJIaHAM) MPEAOCTABISETCS B AJIEKTPOHOM
BU/JIE HA JIUCKE.

- UHIMBUYaJbHOE paBHOMEpHOE ocBeleHne He MeHee 300 mrokc;

- IPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIEr0 00y4aromeMycsi HEOOXO0AUMYIO TOMOIIb;

- obecnieueHre BO3MOKHOCTH BBIITyCKa aJbTEPHATUBHBIX (JOPMATOB MEYATHBIX MaT€pPHAaJIOB
(xpynHBbIH mpudT MK aynnodaiisl);

- o0ecrieyeHue 10cTyna o0yyaroIerocs, IBJsIOIIErocs CIenbM U UCIOJIb3YIOIEro codaky-
MPOBOJAHMKA, K 3JaHUI0O UHCTUTYTA.

2) Ans UL ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/IOPOBbS IO CIIYXY:

- HAJIMYUEe MUKPO(QOHOB U 3BYKOYCHJIMBAIOLIEH almaparypbl KOJUIEKTUBHOIO MOJIb30BaHUS
(ayAMOKOJIOHKH);

3) U1t TUL ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0OPOBBS, UMEIOUINX HAPYLIECHHUS OTIOPHO-
JIBUTATENIHOTO allnapaTa, MaTepuaIbHO-TEXHUYECKHUE YCIOBUS TOJDKHBI 00€CIIeunBaTh BO3MOXK-
HOCTb O€CHpPEeNITCTBEHHOTO AOCTYIa 00y4aronuxcsi B ydeOHble TOMEUIeHHs], CTOJIOBbIE, TyaleT-
HbIE U IpyTHe IOMELICHNs OpraHu3alii, a TaKkKe IpeObIBaHMs B YKa3aHHBIX TOMEIIECHUAX (HaIU-
YyHe MMaHyCcoB, IOPYYHEH, paclIMPEeHHBIX IBEPHBIX MPOEMOB U APYTUX MPUCTIOCOOIECHUN).

Ilepen Hayanom 0O0y4eHHUsE MOTYT MTPOBOJAUTHCS KOHCYJIbTAaTUBHBIE 3aHATHUS, TTO3BOJISIOIINE
CTYJI€HTaM C OTpaHMYE€HHBIMH BO3MOKHOCTSIMU a/IalITUPOBATHCA K yUeOHOMY MpoIieccy.

B npouecce BeneHus yueOHONM TUCHMITIMHBI MPOQECcCOPCKO-TIPENoaaBaTeIbCKOMY CO-
CTaBy PEKOMEH/YETCsl HCIOIb30BaHUE COLIMAIbHO-aKTUBHBIX U pe(IeKCUBHBIX METOI0B 00yuUe-
HUS1, TEXHOJIOTHI COIMOKYJIbTYPHON peaOMIMTAINHU C LENIbI0 OKa3aHUs TIOMOLIM 00yYaroIuMCs
C OTpaHNMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS B YCTAHOBJICHUH MOJHOLIEHHBIX MEXINYHOCTHBIX
OTHOILIEHHH C APYTUMHU 00yUarOIIUXCs, CO3IaHUN KOM(POPTHOTO IICUXO0JIOTMYECKOT0 KJIMMaTa B
y4eOHOM rpymre.



Oco0eHHOCTH MPOBEIEHUS TEKYIIEeH U MPOMEXKYTOUHON aTTeCTallUU 110 AUCHUIIIMHE IS
00y4arouMxcsi C OrpaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBbsSI YCTAHABJIMBAIOTCSA C YYETOM MH]IU-
BUYaJbHBIX MCUXO(U3NUECKUX OcOOeHHOCTEeH (YCTHO, MUCbMEHHO Ha Oymare, MUCbMEHHO Ha
KoMIbIoTepe, B hopme TectupoBanus u apyroe). [Ipu HE0OXOAMMOCTH TIPEOCTABISAETCS TOTION-
HUTEJIBHOE BpeMs Ui [TOATOTOBKH OTBETA HA 3a4eTe WU K3aMEHe.

ABTOp(bI) padoueii mporpaMMbl JUCUMILIMHBI (MOTYJISA):
HHoyenm xagedpul svicueti mamemamuxu, K.¢p.-m.H., npogeccop Iadxcumypados M.A.



AHHOTAIIASA PABOYEHN MTPOTPAMMOBI JIUCITUTIIMHBI (MOLY.JIS):

B1.0.08.02«I"comeTpusi»

1.HeJ’IHMI/I OCBOCHMSA OTHUCIUITIINHBI <<FGOMCTpI/I$I)> SIBIIAKOTCA

- (opMHUpOBaHME 3HAHMHA MO TEOMETPUU HEOOXOAWMBIX AJISl pelieHHs 3a7ad, BOSHHUKAIOUINX B
NPaKTUYECKON ACATENFHOCTH;
— Pa3BUTHUE JOIMYECKOTO MBIIUICHUS U MAaTEMAaTH4YECKON KyJIbTYPbI;
(hopmupoBaHNEe HEOOXOJUMOTO YPOBHS IOATOTOBKH AJISI IOHUMAaHUS APYTUX MaTeMAaTH4YECKUX U
NPUKIIaTHBIX JUCIUILIHH.
2. MecTo TUCHHUILIHHBI B CTPYKType 00pa3oBaTe/ibHON MPOrpaMMbl
Juctumuna «eomerpus» B1.0.08.02 BxoauT B 0053aTENBHYIO YaCTh MPEAMETHO-COICPIKATEIHHOTO
Moayss: (mpoduibp MaTeMaTnka) HarmpasieHus noarotoBku 44.03.05. Ileoazoeuueckoe obpazosanue,
npopumn  «Puszuka» u «MartemaTrka» (KBanupukanus — «OakanaBp»)u uzydaercsi B 2-4 cemecTpax
y4eOHOT0 TuTaHa (OCHOBHOI MpodeccnoHambHOW 00pa30BaTENbHOM MPOTPaMMEbI) IOJTOTOBKH OaKaIaBpOB
no HanpasneHuto 44.03.05 Ilegarormueckoe o6pazoBaHue.
3. TpebGoBaHus K pe3yJbTaTaM OCBOEHHS TUCHUILTHHBI(MOTYI5):

OuvcumnnvHa HaueneHa Ha GoOpMMpPOBaHMeE CAeayIOLNX KOMMNETEHLNIN BbINMYCKHMKA:
YHuBepcanbHble — YK-1, npodeccnoHanbHble — MK-1, MK-3.

4. Oo0mas TPy10eMKOCTh TUCHUILTUHBI (MOIYJIs) cocTaB/sieT 113a4ueTHBIX eMHMIL
(396uacos).

5. Cemectp:2-4

6. OcHOBHBbIE pa3je/ibl JUCUMILIAHBI (MOAYJIS):
BekropHas anreGpa u aHaTUTHYECKas TEOMETpPUSL.
I'eomerpryeckue npeodpa3oBaHUs

OcHoBaHHUS T€OMETPUH.

OJeMeHTHI HeeBKIM0BOH r€OMETPHU.

OCHOBHBIE TOHATHSI TOIIOJIOTHH.

Teopus KpUBBIX.

Teopus noBepxXHOCTEH.

7. DopMbI TEKYIET0 KOHTPOJISI yCIEBAEMOCTH H MPOMEKYTOUHOM aTTECTAMM:
JK3aMeH, 3a4€eT, IK3aMeH.

8. Amtop: IN'amzkumypagos Manpua AdaysuiaeBuY, mnpogeccop



