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Paznen 1. Komnerennun ofyuyarwmerocsi, (popmupyeMbie B pe3yjbTare OCBOCHHSI 00pa3oBaTeIbHOM
MPOrpaMMbl ¢ yKa3aHHEM 3TanoB X ¢popMUPOBaHUS

Tabnuma 1 - TlepedeHb KOMITETEHITMH, ¢ yKa3aHHEM OOpPa30BaTENIbHBIX PE3YJIETATOB B TPOIECCE OCBOCHUS
TUCIUTUTAHEI (B cooTBeTcTBHH ¢ PITJT)

dopMupyeMble KOMIIETEH MU

IInanupyemblie 00pa3oBaTebHbIC Pe3y/IbTATHI 0 JUCHHILINHE

I/IHZ[l/lKaTOpbl €€ JOCTHUKCHU

3HATh

yMeTh

BJIAJEeTh

OIIK-8 criocoben ocymecTBIsTh I

€AarornucCKyro ACATCIbHOCTL HAa OCHOBE CICIIUAJIbHBIX HAYYHBIX 3HAHUI

OIIK.8.1 3nars ucropuio,
TEOPHUIO0, 3aKOHOMEPHOCTHU H
MPUHIIHUIIBI TOCTPOCHUS
Hay4YHOTO 3HAHUS IS

3.1 3Haer ucroputo,
TEOPHUI0, 3aKOHOMEPHOCTH
W TIPUHIIMITBI TIOCTPOSHHUS
T€OMETPHH.

OCYIIIECTBICHUS
[1eAaroru4ecKoi

TIESITETTFHOCTH.

OI1K.8.2 YmeTh V.1 YMeeT npoeKTHpoBaTh
MIPOEKTHPOBATH U 1 OCYyIIECTBIATH
OCYIIIECTBIATH MIe1arOTHIECKYIO
MIeTarOTHIECKYIO NIESITETFHOCTH C OMOPOH

JIeSITENIbHOCTD C OTIOpPOil Ha
crenraIbHbIC HayJIHBIE

Ha 3HAaHUA TCOMETPHUU.

3HAHUSL.
OIIK.8.3 Branmers B.1 Bunaneer
TEXHOJIOTHSMU TEXHOJIOTHSIMU
OCYIIECTBICHUS OCYIIECTBIICHUS
neIarorunyecKkomn MeJarornyecKoun

JIESITETFHOCTH Ha OCHOBE
Hay4YHbIX 3HAHUH.

JeSITETPHOCTH HA OCHOBE
3HAHUH TT0 TEOMETPHH.

TIK-1 cmocobeH ocBauBaTh U MCIOIL30BaTh OA30BELIE HAYy4YHO-TCOPCTUUCCKUEC 3HAHUS U IIpa

npenoaaBacMomMy NpeaAMETy B IIPO(

pCCCI/IOHaHLHOﬁ JACATCIIBHOC

TH

KTUYCCKUEC YMCHUS 110

[IK.1.1 3naer coneprxanue,
0COOEHHOCTH M COBPEMEHHOE
COCTOSIHUE, TIOHATHS U
KaTeTOpUH, TeHICHIINN
Pa3BUTHS COOTBETCTBYIOILIECH
npouITI0 HAyIHOM
(npeameTHOI) obnacTu;
3aKOHOMEPHOCTH,
OTIPEeIISIONTIE MECTO
COOTBETCTBYIOIICH HAYKH B
o01Ieit kKapTHHE MUPA,
MIPUHITAITE] IPOEKTHPOBAHUS U
peanmzanmu o011ero u (W)
JTOTIOTHUTEIEHOTO
00pa3oBaHwMsI 110 MPEAMETY B
COOTBETCTBHUH ¢ TTpoduemM

3.2 3HaeT copepKaHue
MIPOrpaMM 110 TEOMETPHH,
METOIBI JOKA3aTEIbCTBA
TEOPEM, POJIb K MECTO
TEOMETPHU B CHCTEME
IPYTHX MaTeMaTHYCCKUX
JACITATLUINH.

oOyueHus
IIK.1.2 YmeeT npuMeHATh V.2 Ymeer BbIOpaThH
6azoBble HYXHBII METOx

Hay4YHO-TEOPETUYECKUE
3HAHUSA IO MPEIMETY U
METO/Ibl UCCIIEZIOBAHUS B
MpeaMEeTHON 00acTy;
OCYIIECTBIISIET 0TOOP
CoJlep>KaHusl, METOJIOB U
TEXHOJIOTHI 00y4YCeHUS
npenMety (IpeaMeTHOI
001acTi) B pa3iu4HbIX
(dhopmax opraHu3aIIH
00pa30oBaTenbpHOrO npouecca

JIOKA3aTeNIbCTBA U
COOTBETCTBYIOLIHMH CII0cO0
pelLieHus 3a1a4
TeOMETPHH




IIK.1.3 Bnageer
MIPaKTUUYECKUMH HaBbIKAMU B
MpeIMETHON 00JIacTH,
MeTomaMu 0a30BBIX
HAy4YHO-TEOPETUYECKUX
[IpeJICTaBICHUN AJIsl PeLICHHS
podheCCHOHATBHBIX 3374

B.2 BnaneeT HaBbIKaMH
pelieHus 3aaad,

0a30BEIMU UICIMU U
METOAaMU F'€OMETPUH,
CHCTEMOI OCHOBHBIX
MaTeMaTHYECKUX CTPYKTYP
1 aKCUOMAaTHYSCKUM
METOJIOM.

Komnerenmym cBsi3aHbI ¢ AUCIUILTHHAMH H TPAKTUKAMH Yepe3 MaTPUIy KOMIIETEHIINI COTIIACHO TadmuIe 2.

Tabnwuma 2 - Komnerennuu, GopMUpyeMble B pe3yabTaTe 00ydIeHuUs

Koa u HauMeHoBaHUe KOMIIETEeHIIUH

CocraBasiomas y4e0HOro miaHa (IMCHUIINHBI, MPAKTHKH,
yuacTByolue B (popMUpPOBAHUN KOMIIETEHIVH)

Bec aucuunianHel B
(¢opMupOBaHHH KOMTIETEHIINA
(100 / koTU4YEeCTBO AMCUMIIHH,

MPAKTHUK)
OIIK-8 crioco6eH oCcymecTBISATh eJarorn4ecKyo AesTeNbHOCTh HAa OCHOBE CIIELMAIbHBIX HAYYHBIX 3HAHUH

BeszonacHocTh KU3HENEATEILHOCTH 3,85
Ilengaroruka 3,85
Bospacrthast anatomusi, GU3HOJIOTHS M THTHEHA 3,85
OCHOBBI MEIMIIMHCKUX 3HAHUI U 3[0POBOT0 00pa3za XHU3HU 3,85
AOGcTpakTHasl 1 KOMIIBIOTEpHAas ajredpa 3,85
ApXUTEKTypa KOMIIbIOTEpPA 3,85
WHdopmamoHHbIe CHCTEMBI 3,85
KomnerotepHoe moznenupoBanue 3,85
IIporpammupoBanue 3,85
MaremaTnyeckuii aHaau3 3,85
OCHOBBI UCKYCCTBEHHOTO UHTEIIIEKTa 3,85
Teopernueckue 0CHOBBI HH(POPMATHKH 3,85
Teopust anropuTMoB 3,85
KommnelotepHas rpaduka 3,85
MPOU3BOJCTBEHHAs MPAKTHKA (IPEIANILIOMHAs ) 3,85
NPOU3BOJCTBEHHAs PAKTHKA (TIeAaroruyecKas) 3,85
Anrebpa 3,85
I'eomerpus 3,85
TexHOIOrMM MPOrpaMMUPOBAHUS 3,85
Bba3nr manabIx 3,85
KoMriekcHbIi 9K3aMeH MO TMeAaroriuke U NCHXOIO0THH 3,85
Ok3amen o monyio "Momayns 3 "3nopoBeecoeperarommii” 3,85
yueOHast IpakTrka (IPOEKTHO-UCCIIEA0BATEIbCKas padoTa) 3,85
Mertoabl cTraTucTHYeCKOi 00paboTKK HH(pOPMaLUU 3,85
yueOHast npakTrka (IporeaeBTHYECKas) 3,85
yueOHas IpakTuka(HayYHO-UCCIIeA0BaTeIbCKas padoTa (110 MOoITyYeHUIO

MEPBUYHBIX HABBIKOB HAyYHO-HCCIIEI0BATEIILCKOH paboThI)) 3,85

TIK-1 cmocoOeH ocBauBaTh U UCIOIL30BaTh OA30BELIE HAYy4YHO-TCOPCTUUCCKUEC 3HAHUSA U MTPAKTUICCKUC YMCHUA I10

npernogaBacMomMy MpeaAMETy B HpO(l)eCCPIOHaJ'ILHOfI JACATCIBbHOCTHU

AOGcTpakTHasl M KOMIIBIOTEpHas ajredpa 1,82
ApXUTEKTypa KOMIIbIOTEpPA 1,82
JuckpeTHas MaTeMaTHKa 1,82
WHdopmamoHHbIE CHCTEMBI 1,82
UccnenoBanue onepanuii © METOAbI ONITUMU3ALIUN 1,82
KomnerotepHoe moznenupoBanue 1,82
IIporpammupoBaHnue 1,82
Ceru u IHTE€pHET-TEXHOIOTUU 1,82
MaremaTruyeckas JOrHMKa 1,82
MaremaTuyeckuii aHaau3 1,82
OnepalvoHHbIE CUCTEMBI 1,82
OCHOBBI UCKYCCTBEHHOTO UHTEIIIEKTa 1,82




TeopeTnyeckie 0CHOBHI HHPOPMATHKN

1,82

Teopus anropuTMOB 1,82
PoOoTorexnnka 1,82
CBobOogHOE IporpaMMHOE obecIieueHre 1,82
BupryanpHas peanbHOCTh 1,82
IIporpammupoBanue Ha si3bike 1C 1,82
KommbrotepHas rpaduka 1,82
MIPOM3BOICTBEHHAS NIPAKTHUKA (TIPEAIATIIIOMHA ) 1,82
TexHonorMM cO3AaHUs 00pPa30BaATEIHHOTO MOpTaa 1,82
TIpakTuKyM IO pENICHHUIO 3a/1a4d IIKOJIEHOTO Kypca HH)OPMaTHKH 1,82
AKTyaJIbHBIE TPOOJIEMBI 3aIIUTHI HH(OPMAITUH 1,82
OcHOBBI KpunTOrpadhun 1,82
OO6pazoBatenbHas poOOTOTEXHUKA 1,82
Web-nu3aiin 1,82
Anrebpa 1,82
T'eomerpust 1,82
MeTtoauka 00ydeHHUsI M BOCTIUTAHUS (MaTeMaTHnKa) 1,82
OcCHOBaHHS T€OMETPUN 1,82
Teopust yncen 1,82
YucIoBbIE CHCTEMBI 1,82
DneMeHTapHas MaTeMaTuKa 1,82
BBoaHbIi Kypc MareMaTHKu 1,82
JuddepennnanbHas reOMETPHS | TOTIOJIOTHS 1,82
IIpakTUKyM IO TPUTOHOMETPUHN 1,82
IIpakTuKy™m 110 2IIeMEeHTapHOM anredpe 1,82
IIpakTuKyM IO IIEMEHTapHON TeOMETPUH 1,82
IIpoexTrBHAs TEOMETPHSI 1,82
TexHOIOoTHH MPOTrPaAMMUPOBAHUS 1,82
AKTyaJIbHBIE TPOOJIEMbI 00ydeHUsT HHPOPMATHKE 1,82
MeTtoanka o0ydeHus: U BOCTIMTaHUs (MHPOPMATHKA) 1,82
IIpakTuky™m 1o penreHuto 3aaad Ha 9BM 1,82
dusnka 1,82
HNHopMannoHHbIe TEXHOIOTHH TUCTAHIIMOHHOTO O0YYESHHSI 1,82
Ba3el maHHBIX 1,82
HNudopmannornHo-o6pa3oBaTenbHas cpea MKOIbI 1,82
yueOHas mpakTrka (TIPOEKTHO-UCCIIe0BaTeNIbcKast paboTa) 1,82
MeToapl CTaTUCTHYECKON 00paboTKH MHPOPMAITHH 1,82
Teopust QyHKITHIT KOMIUIEKCHOTO U IEHCTBUTEIBHOTO IMTEPEMEHHOTO 1,82
WuTterpupoBanue IUCTaHIMOHHBIX 00pa30BaTesIbHBIX TEXHOIOTHIA B

y4eOHOM Tporecce 1,82
O6pazoBarenbHbIe Tporpammser 1C 1,82
UwncneHHbIe METOMIBI B POTPAMMHPOBAHUH 1,82
JuddepennnanbHoe ypaBHEHUE 1,82
yueOHas mpakTrka (1o nHPOpMaTHKE U MaTEMATHUKE) 1,82

Tabnwuma 3 - Oransl GopMUPOBaHUS KOMIIETCHIUN B Tiporiecce ocBoeHuss OITOIT

Jrtan pacliupeHus u

Koa xomnerennmn | Jrtan 6a30Boii NOATOTOBKH
yri1y0neHusi HOATOTOBKH

Irtan npodeccuoHaIbHO-
MPAKTHYECKOil MOATOTOBKH




OIIK-8

Be3onacHocts
JKU3HeIeATeIbHOCTH,
Ilenaroruxka, Bozpactas
aHaToMus, (pusnonorus u
rurnesHa, OCHOBBI
MEIMIUHCKUX 3HAHUI U
340pOBOro 00pa3a »KU3HH,
AGcTpakTHad 1
KOMIIBbIOTepHas aaredpa,
ApXHuTeKTypa KOMNbIOTepPa,
HNudopmannonnsie
cucrembl, KomnborepHoe
MO/leJINpOBaHNe,
IIporpammupoBaHue,
MareMaTnuyecKuii aHAJIH3,
OCHOBBI HCKYCCTBEHHOTO
HHTeJ1eKTa, TeopeTHyeckne
O0CHOBBI HHGOPMATHKH,
Teopus aJIropuTMOB,
Komnblorepuas rpaguka,
NPOU3BOJACTBEHHAS
NpaKTHKA
(npeaauMnjaoMHas),
NPON3BOACTBEHHAs
MPaKTHKA
(memaroruyeckast), Aaredpa,
I'eomerpusi, Texnonoruu
nporpamMmmupoBanus, basbl
aaHHbIX, KoMmiekcHbIi
JK3aMeH M0 NMeAaroruxke u
TIICUXO0JIOTHH, JK3aMeH 110
mony.io "Moayab 3
"310poBbecOeperaommii" ",
y4yeOHasi MPaKTHKa
(IIPOEKTHO-UCCIeA0BATEIbCK
asi padora), MeToabl
CTATHCTHYECKOIl 00padoTku
uHopManum, yuedHas
NMPaKTHKA
(mponeneBTHYECKASA),
y4yeOHas
NPaKTUKA(HAYYHO-HCCIIe10B
arejbckasi pabora (mo
MOJIyYeHHUIO MIePBHYHBIX
HABBIKOB
Hay4YHO-HCCIeA0BaTEbCKOMH
padoTbl))

MPOU3BOACTBEHHAS IPAKTUKA
(npenaurioMHas),
MPOU3BOACTBEHHAS MPAKTUKA
(menarormyeckast), yaeOHast
NpaKTHKa

(mpoexTHO-uccIe 0BaTeNbCKAs
pabota), yueOHast IpaKTUKa
(nponeneBTHYecKas), yueOHas
IpaKkTUKa(Hay4YHO-UCCIIE0BaTE
JbcKasi paboTa (1o MoIyYeHUIo
HEPBUYHBIX HABBIKOB
Hay4HO-HCCIEe0BaTeIbCKOM
paboTbl))




IK-1

AlcTpaKkTHas 1
KOMINIbIOTepHas anredpa,
ApXHUTEKTypa KOMIBIOTEpPA,
JcKpeTHas MaTeMaTHKa,
HNudpopmannonnsie
cucremsl, MccienoBanue
onepaunuii 1 MeToabI
ONTHMHU3ALUH,
KoMmnbioTrepHoe
MojieJIMpOBaHue,
IIporpammupoBanue, CeTu u
HHTepHeT-TeXHOJIOTHH,
MareMaTnuyeckas JOTUKA,
MaremMaTH4ecKuii aHAIU3,
OnepanuoHHbIE CUCTEMBI,
OCHOBBI HCKYCCTBEHHOTO
HHTeJ1eKTa, TeopeTHyeckne
OCHOBBI HH()OPMATHKH,
Teopus aJIropuTMOB,
Po6ororexnuka, CBoo6oaHOE
NporpaMMHoe odecreyenne,
BupryanbHas peajbHOCTb,
IIporpammupoBaHue Ha
si3pike 1C, KoMmnbloTepHas
rpajuka,
NPOM3BOACTBEHHAS
NMPaKTHKA
(npeaaunoMHasn),
TexXHOJI0THH CO3TAHUS
o0pa3oBaTe/ILHOIO NOpPTAJIa,
IIpakTHKyM 10 penieHnIo
3aJa4 MIKOJIBHOIO Kypca
nH(pOpPMATHKH, AKTyaJIbHbIE
npoodJieMbl 3alIUTHI
nHpopmanun, OCHOBBI
Kpunrorpapuu,
Oopa3zoBarejbHast
po60oTOTEXHHKA,
Web-gu3aiin, Anreopa,
TI'eomerpusi, Meroauka
00y4eHUs1 U BOCIUTAHUS
(maTremaruka), OcCHOBaHUsI
reomerpuu, Teopust uncen,
YucoBble CHCTEMBI,
DJieMeHTapHas MaTeMATHKa,
BBoaHbIil Kypc MAaTEeMATHKH,
JunddepennuanbHas
reoMeTpHs U TOMOJIOT NS,
IpakTnkym no
TPUTOHOMETPHUH,
IpakTnkym no
3J1eMeHTapHOii ajredpe,
IpakTnkym no
3J1eMEHTAPHOM reoMeTpHH,
IIpoexTHBHAs1 reomMeTpus,
TexHosorumn
NMPOrpaMMHIPOBAaHNS,
AKTyaJbHbIe MP00JIeMbl
o0y4eHusi UH(pOpMaTHKe,
Metoauka o0y4yeHus U
BOCITUTAHHS
(uH(popmaTHKa),
IIpakTHKYM IO pelnieHuo
3aga4 Ha OBM, ®du3uka,
HNndopmanuonublie
TeXHOJIOT MM
AUCTAHIMOHHOTO 00y4eHHs],
ba3bl 1aHHBIX,
HNudopmannonno-oopazoBar
elILHAY chena MIKOIBIL.

MPOU3BOICTBEHHAS MIPAKTHKA
(mpenauIuioMHas), yaeOHas
MpaKTUKa
(IpoeKTHO-UCCIea0BaTeNbCKas
pabota), yueOHast IpaKTUKa
(o uaopMaTHKE U
MaTEMaTHKE)







Paznen 2. Onucanne nokasareneili 1 KpUTepHeB OLCHHBAHUS KOMIIETCHINH HAa PAa3JMYHBIX 3Tamax HX

(l)OpMHpOBaHHﬂ, ONMMCAaHHUE IIKAJ OICHUBAHUSA

Tabmuma 4 - Iloka3arenn OICHWBaHHWSA KOMIIETCHIIMH Ha Pa3MMYHBIX 3Tamax uMX (opMHpOBaHUS B mporecce

OCBOCHHS YI€OHOW MUCIHUILINHBI (B cooTBeTcTBUU ¢ PI1JI)

Ne |Pa3nen

dopMupyeMble KOMIeTeHIMHU

IMoka3aTean choOpMUPOBAHHOCTH (B TEPMHHAX «3HATbY, KYMETbY,
«BJIAJIETHY)

BI/IZII)I OICHOYHBIX CPEACTB

1 | 9nemMeHTHbI BEKTOPHO# anreopsl

IK-1

3HaTh 3HACT COACp)KAHME TPOTPaMM IO TEOMETPHH, METOIBI
JIOKa3aTeNbCTBa TEOPEM, pOIb W MECTO TEOMETPHH B CHCTEME JIPyTUX
MaTeMaTH4eCKUX TUCIUTUINH.

Koncmekr mo Teme

YMers  ymeeT  BBIOpaTh  HYXHBIH  METOA  JOKa3arenbcTBa M| Pedepar
COOTBETCTBYIOIIN CITOCO0 PEmIeHNS 3a1a9 TeOMETPUHU
Brnamers BnameeT HaBBIKAMH pelIeHHWS 3afa4, O0a30BBIMH wuaesimu u| Pedepar

METOaMH TEOMETPHH, CHCTEMOW OCHOBHBIX MATEMAaTHUYECKHUX CTPYKTYp H
AKCHOMATHYECKAM METOIOM.

2 |MeToa KOOpIMHAT Ha IIOCKOCTH

IK-1

3HaTh 3HACT COACpKAHME TPOTPaMM IO TEOMETPHH, METOIBI
JIOKa3aTeNbCTBA TEOPEM, pOIb W MECTO TEOMETPHH B CHCTEME JPyTUX
MaTeMaTHIeCKUX TUCIUTUINH.

Koncmekr mo Teme

YMers  ymeeT  BBIOpaTh  HYXHBIH  METOA  JOKa3arenbcTBa M| Pedepar
COOTBETCTBYIOIIN CITOCOO pPEmIeHHUs 3a1a4 TeOMETPUHN
Brnamers BnameeT HaBBIKAMH pemIeHHWS 3aiad, O0a30BBIMH wuaesimu Hu| Pedepar

METOaMH TEOMETPHH, CHCTEMOW OCHOBHBIX MATEMAaTHUECKHUX CTPYKTYp H
AKCHOMATHYECKAM METOIOM.

3 [IInockocTy U NpsIMBIE B IPOCTPAHCTBE

IK-1

3HaTh 3HACT COACp)KAHME TPOTPaMM IO TEOMETPHH, METOIBI
JIOKa3aTeNbCTBA TEOPEM, pOIb W MECTO TEOMETPHH B CHCTEME JPyTUX
MaTeMaTH4eCKUX TUCIUTUINH.

Koncmekr mo Teme

YMerp  ymeeT  BBIOpaTh  HYXXHBIH  METOA  JOKa3aTelbCcTBA |
COOTBETCTBYIOIIN CITOCOO PEmIeHHUS 33129 TeOMETPUHU

Pedepar

Brnamers BnameeT HaBBIKAMH peIICHHWS 3afad, Oa30BBIMH HICSIMH U
METOIaMH TEOMETPHH, CHCTEMOW OCHOBHBIX MATEMAaTHUECKHUX CTPYKTYp H
AKCHOMATHYECKAM METOIOM.

KontpomnpsHas pabora 1o
pasneny/Teme

4 |IIpsimast TMHUS HA IJIOCKOCTH

IK-1

3HaTh 3HACT COACp)KAHME TPOTPaMM IO TEOMETPHH, METOIBI
JIOKa3aTeNbCTBA TEOPEM, pOIb W MECTO TEOMETPHH B CHCTEME JPyTUX
MaTeMaTH4IeCKUX TUCIUTUINH.

Koncmekr mo Teme

YMeTp  ymeeT  BBIOpaTh  HYXXHBIH  METOA  JOKa3aTelbCcTBA |
COOTBETCTBYIOIINH CITOCOO PEHIeHHUs 33124 TeOMETPUHN

Pedepar

Brnamers BnameeT HaBBIKAMH peIICHHWS 3afad, Oa30BBIMH HICSIMH U
METOIaMH TEOMETPHH, CHCTEMOW OCHOBHBIX MATEMATHUECKHUX CTPYKTYp H
AKCHOMATHYECKAM METOIOM.

KontpomnpsHas pabora 1o
pasneny/Teme

5 MCTOH KOOpAUHAT B IIPOCTPAHCTBE

IK-1

3HaTh 3HACT COACpKAHME TPOTPaMM IO TEOMETPHH, METOIBI
JIOKa3aTeNbCTBA TEOPEM, pOIb WU MECTO TEOMETPHH B CHCTEME JIPyTUX
MaTeMaTH4IeCKUX TUCIUTUINH.

Koncmekr mo Teme

YMers  ymeeT  BBIOpaTh  HYXHBIH  METOA  JOKa3arenbcTBa M| Pedepar
COOTBETCTBYIOIINH CITOCOO PEHIeHHUs 3a1a4 TeOMETPUH
Brnamers BnameeT HaBBIKAMH pemIeHHWS 3afa4, O0a30BBIMH wuaesimu Hu| Pedepar

METOIaMH TEOMETPHH, CHCTEMOW OCHOBHBIX MATEMATHUECKHUX CTPYKTYp H
AKCHOMATHYECKAM METOIOM.

6 [JIuaum BTOpOrO MOpsaKa

IK-1




3HaTh 3HACT COACpIKaHUC nporpamMm 1o reoMeTpuu, METOAbI
JA0Ka3arejibCTBa TEOpPEM, pOJIb U MECTO ICOMETPUU B CUCTEME JpYyIux
MaTeMaTU4YCCKUX JUCHUILINH.

Koncnekr mo Teme

YMers  ymeer  BHIOparh  HYXHBIH ~ METOA
COOTBETCTBYIOLIHI CIIOCO0 pelIeHus 3a1a4 TeOMETPUN

J0Ka3aTrcjibCTBa n

Pedepar

BJ'Ia[[eTL BJIaICCT HaBblIKaMU pPCHICHUA 3alady, 0a30BEIMHU niaciaMmnm M
METOAaMH TICOMETpHU, CHCTEMOI OCHOBHBIX MAaTEMaTHYECKHX CTPYKTYp U
AKCUOMAaTUYCCKHUM MCTOIOM.

KonrposbHas paboTa 1o
pasneny/Teme

7 |IIoBepXHOCTH BTOPOTO MOPSAKA

IK-1

3HaTh 3HaACT COACpIKaHUue nporpamMm 1o reoMeTpuu, METOAbI
JA0Kas3arejibCTBa TEOpPEM, pOJIb U MECTO ICOMETPUU B CUCTEME JpYyIux
MaTeMaTU4YCCKUX JUCHUILINH.

Koncnekr mo Teme

YMers  ymeer  BHIOparh  HYXHBIH ~ METOA
COOTBETCTBYIOLIHH CIIOCO0 pelIeHus 3aJa4 TeOMETPUN

J0Ka3aTrciIbCTBa n

Pedepar

BJ'Ia[[eTL BJIaICCT HaBbIKaMU pPCHICHUA 3ajady, 0a30BEIMHU niaciaMmu M
METOAaMH TCOMETpHU, CHCTEMOI OCHOBHBIX MAaTEMaTHYECKHX CTPYKTYpD U
AKCHUOMAaTUYCCKHUM MCTOIOM.

KonrposbHas paboTa 1o
pasneny/Teme

8 |I[BI/I)KCHI/IH IJIOCKOCTH

OIIK-8
3HAaTh 3HAET HCTOPHIO, TCOPHIO, 3aKOHOMEPHOCTH ¥ MIPHHIUITEI MOCTpocHus | KoHCIekT mo Teme
TCOMETPHH.
YMeTh yMeeT IpPOCKTHpOBaTh MW  OCYWISCTBIATH Iemarorumdeckyro| Pedepar
JIESITEIBHOCTD C OMOPOM HA 3HAHWS TEOMETPHUH.
Brnagets BIajeeT TEXHOJOTHMSIMA  OCYIIECTBIICHHs —Iemarornveckoii| KoHTponeHas pabora mo
JICSITEIBbHOCTH HA OCHOBE 3HAHUIA [0 TEOMETPHUH. paszmeny/Teme
9 |I[TpeoOpazoBaHms MOAOOHS MIIOCKOCTH
OIIK-8
3HaTh 3HAET UCTOPHIO, TCOPHIO, 3aKOHOMEPHOCTH ¥ MIPHHIUITEI MOCTpocHus | KoHCIekT mo Teme
TCOMETPHH.
YMeTh yMeeT IpPOCKTHpOBaTh MW  OCYIISCTBIATH Iemarorumdeckyro| Pedepar
JIESITeIBHOCTD C OMOPOI Ha 3HAHWS TEOMETPHUH.
Brnamers BIajeeT TEXHOJOTHMSIMUA — OCYINECTBICHHS —Iemarorudeckoii| Pedepar
JICSITEIBHOCTH HA OCHOBE 3HAHUIT [0 TEOMETPHUH.
10 [TeomeTprieckue MOCTPOCHHUS Ha TUIOCKOCTH
OIIK-8
3HaTh 3HAET HCTOPHIO, TCOPHIO, 3aKOHOMEPHOCTH ¥ IIPHHIUITEI MOCTpocHus | KoHcmekT mo Teme
TCOMETPHH.
YMeTh yMeeT IpPOCKTHpOBaTh MW  OCYIISCTBIATH Iemarorumdeckyro| Pedepar
JIESITeIBHOCTD C OMOPOI Ha 3HAHWS TEOMETPHUH.
Brnagetes BIajeeT TEXHOJOTHMSIMUA  OCYIIECTBICHHS —Iemarorudeckoii| Pedepar
JICSITEIPHOCTH HA OCHOBE 3HAHUIT [0 TEOMETPHUH.
11 |Ad)q)1/IHHLIe MPeoOpa3oBaHMs TUIOCKOCTH
OIIK-8
3HaTh 3HAET HCTOPHIO, TCOPHIO, 3aKOHOMEPHOCTH ¥ MIPHHIUITEI MOCTpocHus | KoHCIekT mo Teme
TCOMETPHH.
YMeTh yMeeT IpPOCKTHpOBaTh MW  OCYWISCTBIATH Iemarorumdeckyro| Pedepar
JIESITEIBHOCTD C OMOPOM HA 3HAHWS TEOMETPHUH.
Brnamets BIaJeeT TEXHOJOTHMSIMA  OCYINECTBIICHHs —Iemarornveckoii | KoHTponeHas pabora mo
JICSITEIPHOCTH HA OCHOBE 3HAHUIT [0 TEOMETPHUH. paszmeny/Teme
12 [TIpeobpa3zoBaHus MPOCTPAHCTBA
OIIK-8
3HaTh 3HAET UCTOPHIO, TCOPHIO, 3aKOHOMEPHOCTH ¥ MIPHHIUITEI MOCTpocHus | KoHCIekT mo Teme
TCOMETPHH.
YMeTh yMeeT HpPOCKTHPOBaTh MW  OCYIIECTBIATH memarormdeckyro| KoHcmekrt mo teme
JIESITEIBHOCTD C OMOPOM Ha 3HAHWS TEOMETPHUH.
Brnagers BIajeeT TEXHOJOTHMSIMUA — OCYINECTBICHHS —Iemarorudeckoii| KoHcmekrt mo Teme

JACATCIIBHOCTU HAa OCHOBEC 3HAHMH 10 TeOMCTPUH.




Tabnuma 5 - Onrcanne ypoBHEH U KpUTEPUEB OIICHUBAHUS KOMIIETCHIIHA, OTIMCAHNE TIKAJl OLICHUBAHUS
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(peliTUHIOBas OLIEHKA)

OIIK-8 OIIK-8 criocoOeH ocymecTBISATh eJarorniecKyo AesTeNbHOCTh Ha OCHOBE CIICIIMAIBEHBIX HAYYHBIX
3HAHUH
TIK-1 IIK-1 cnocoOeH ocBaMBaTh U HCIIOIB30BaTh 0a30BEIC HAYYHO-TCOPETHYCCKUE 3HAHUS U MIPAKTUICCKUC

YMEHUA 10 NPEIogaBacMOMy IIPCAMETY B HpO(i)CCCI/IOHaJILHOﬁ ACAT...




Paznen 3. TumoBble KOHTPOJbHbIE 3aaHMs U (WJIM) HHBbIEe MaTepuaJibl, HEOOXOAUMbIE [JIsl OLEHKHU
IUIAHUPYEMBIX pe3yJibTaToB 00yUYeHHs M0 JUCHHUTIINHE (MOTYJII0)

1. OueHo4YHbBIE CPEACTBA AJIs TEKYIIEro KOHTPOJIsA
Paznen: DmeMeHTHI BEKTOPHOM anreOpbl
3adanus 0na ouenku 3HaHUIL

1. KoHCIeKT mo Teme:

CnoxeHne BCKTOPOB U €TI0 CBOMCTBA.

Brruuranue BCKTOPOB.

TeopeMa O CYIIECTBOBAHUN U €AMHCTBCHHOCTU PA3HOCTU ABYX BEKTOPOB.

VYMHOXKEHUE BCKTOpa HAa YUCJIO U €TI0 CBOMCTBA.

HpI/I3HaK KOJUIMHCAPHOCTHU JIBYX BECKTOPOB.

BeKTOpHLIﬁ 0a3uc Ha IJIOCKOCTH U B IMMPOCTPAHCTBE. Paznmoxxenue BCKTOpa 1o 6a31z1cy.
I[eﬁCTBHH HaJl BEKTOpaMHu, 3aJaHHbIMU CBOMMH KOOpJAUHATAMU.

CKaJ’IflpHOC IMMPOU3BECACHUEC JIBYX BCKTOPOB. CKaJ’IHpHOC IMPOU3BCACHNC B KOOpﬂI/IHaTHOﬁ (1)0pM€ 1 ero NMpUuMCEHCHUA.
CsoiicTBa CKaJISIPHOT'O ITPOU3BEACHUA.

BeKTopﬂoe IMMPOU3BEACHNEC BEKTOPOB U €I0 CBOMCTBA. HpI/IMeHeHI/IC BCKTOPHOT'O IMTPOU3BEACHMS.
CwMelraHnHoe MMPOU3BCACHNEC BEKTOPOB, €TI0 I‘eOMCTpI/I‘{eCKI/Iﬁ CMBICJI U IPUMCHCHUC.

3aoanusa 0na oyenKu ymenuii

1. Pedepar:

CrnoxxeHrie BEKTOPOB H €ro cBOWcTBa. [10100p KOHKPETHBIX MPUMEPOB, MILTIOCTPUPYIOMINX TPUMEHEHUE CBOMCTB.
Brrauranne BekTopoB. Teopema 0 CyIIecCTBOBAaHUHN M €AMHCTBEHHOCTH Pa3HOCTH JIBYX BEKTOPOB.

YMHOKEHHE BEKTOpa Ha YHUCIIO M €r0 CBOHCTBA. [1000p KOHKPETHBIX MPUMEPOB, WILTIOCTPUPYIONIUX NMPUMEHEHUE
CBOWMCTB.

CraJiipHOE TIPOM3BENEHUE TBYX BEKTOpOB. CBOWMCTBA CKaSpHOTO Mpou3BeneHus. [1om00p KOHKPETHBIX MPHUMEPOB,
WJUTIOCTPUPYIOIINX TIPUMEHEHHE CBOHCTB.

IIpumeHeHne BEKTOPHOTO MPOU3BEICHUS.

CMemaHHOE TPOU3BEICHIE BEKTOPOB, €T0 TEOMETPUICCKUN CMBICIT U TPUMEHEHHE.

3adanus 01a ouenku 61a0eHUil

1. Pedepar:

CrnokeHre BEKTOPOB U ero cBoiicTBa. [1og00p KOHKPETHRIX TPUMEPOB, HILTFOCTPUPYIONIMX IPHUMEHCHHE CBONCTB.
Brrunranue BekTopoB. Teopema 0 CylIeCTBOBAHUU M SIMHCTBEHHOCTH PAa3HOCTH JIBYX BEKTOPOB.

YMHOKEHHE BEKTOpa Ha YHCIIO U ero cBoiicTBa. [Tog0op KOHKPETHBIX MPHUMEPOB, HLTIOCTPUPYIOIINX MPUMCHEHUC
CBOMCTB.

CkanspHoe TpPOU3BEICHUC NBYX BEKTOpOB. CBOICTBA CKaJspHOrO MpousBeacHUs. [10100p KOHKPETHBIX MPHMEPOB,
WLTIOCTPUPYONIUX TIPUMCHEHUE CBOWCTB.

IIpuMeHeHHE BEKTOPHOTO MTPOU3BEICHUS.

CMernranHOe IPOU3BEICHAE BEKTOPOB, €r0 TEOMETPUICCKHIA CMBICI U TPUMCHCHUE.

Paznen: Metoa koopAMHAT Ha TUIOCKOCTH
3aoanus 01 oyenKu 3HAHUL

1. KoHCIIeKT MO TEéMeE:

AddunHas cucreMa KOOpaUHAT Ha MI0CKOCcTH. OCHOBHBIC 3a]1a41 Ha KOOPJAWHATHI.
[IpsimoyTonbpHAs JeKapToBa CHCTEMa KOOPAWHAT Ha INIOCKOCTH. PaccTosHme MeX Ty IBYMsI TOYKaMHU Ha TUIOCKOCTH.
IIpeo6pazoBanne adpGUHHON CUCTEMBI KOOPAMHAT HA TIIOCKOCTH M €r0 YaCTHBIE CITyYaH.
[Ipeobpa3oBanme TPIMOYTONEHONW AEKAPTOBOI CHCTEMBI KOOPAWHAT Ha INIOCKOCTH M €T0 YaCTHBIE CIyJau.
[onspHas cucTtemMa KOOpAWHAT Ha IIOCKOCTH. [lepexon OT MONSpHBIX KOOPAWHAT K MPSIMOYTONBHBIM JACKAPTOBBIM H
obparHo. O00O0IICHHBIE TTOSPHBIC KOOPIUHATHI.
l'eomeTprueckoe HCTONKOBAHNE YPpaBHEHUH 1 HEPABEHCTB MEXy KOOpAWHATaMH Ha TIOCKOCTH.
JIBe oCHOBHBIE 33]1aul aHATUTUYECKON TeOMETPHUH TIOCKOCTH. [Ipumepsl.
Anrebpandeckast JMHUAA U ee TopsanoK. OKpYKHOCTh, €6 KaAHOHHYECKOE U 00I1Iee YpaBHEHNSI.
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3aoanus ons oyenku ymenuii

1. Pedepar:

[IpeobpazoBanue adpUHHOIN CUCTEMbI KOOPIUHAT Ha IIOCKOCTH.

[IpeobpazoBanue MPSIMOYTOJIbHON IEKapTOBOM CHCTEMBI KOOPJMHAT HA TNIOCKOCTH.

ITonspHas cucTeMa KOOpAUHAT HA INIOCKOCTH. YpaBHEHUS JIMHUH B TOJIIPHOM CUCTEME KOOPIUHAT.
JIBe OCHOBHBIE 33/1a4U aHATUTUYECKON TeoMeTpun miockoctu. Ipumepsr.

OKpy>XHOCTb, €¢ KAHOHMYECKOE 1 00I1ee YPaBHEHHUSI.

3aoanusn ons oyenku 61a0eHull

1. Pedepar:

IIpeobpazoBanne adphUHHON CUCTEMBI KOOPAMHAT HA MIIOCKOCTH.

IIpeoOpa3oBanne MPSIMOYTOILHON IEKaPTOBOW CUCTEMBI KOOPAMHAT Ha MJIOCKOCTH.

TlonsipHast cuctema KOOpAUHAT Ha TUIOCKOCTU. YPaBHEHUS JIMHUHN B MOJISIPHON CUCTEME KOOPAUHAT.
JIBe oCHOBHBIE 3a/1aul aHATUTUYECKON TeOMETPHUH TIOCKOCTH. [Ipumepsl.

OKpY>XHOCTb, €¢ KAaHOHUIECKOE U 00IIee ypaBHEHHUS.

Paspen: IlnockocTu U npsiMbIE B IPOCTPAHCTBE
3aoanus 01a ouenku 3HaAHUIL

1. KoHCIeKT mo Teme:

PaznuuHble criocoObl 3a/1aHus TNIOCKOCTH B TIPOCTPAHCTBE M COOTBETCTBYIOIIME UM ypaBHEHHUS B aQUHHOM cucreme
KOOpAMHAT.

[TnockocTh Kak anredpandeckasi IOBEPXHOCTH IIEPBOTO MOPSIIKA.

YpaBHEHHE IUIOCKOCTH, IPOXOAAILEH uepe3 JaHHYI0 TOUKY MEePIEeHAUKYISIPHO JAHHOMY BEKTODY.
AdduHHBIE 1 MeTpUYECKHE 3a]a41 Ha IIOCKOCTb.

I'eomeTpuueckuil cMbIca 3Haka MHOTOUJICHA.

Paznnunble criocoObl 3a1aHust PSIMON B ITPOCTPAHCTBE M COOTBETCTBYIOLINE UM YPAaBHEHHUSL.
AdduHHBIE 321241 HA TPSMYIO B IPOCTPAHCTBE.

Mertpuueckue 3a1au Ha IPSMYIO.

B3auMHoe pacnonokeHne IpsIMOH U MIOCKOCTH.

YcnoBue napanienbHOCTH IPSIMOM U IIIOCKOCTH, YCIIOBHS NEPHIEHIUKYIIPHOCTH MPSIMOM U MIIOCKOCTH.
Yron Mexay NpsiMOi U IIOCKOCTBIO.

3aoanusa 0na oyenKu ymenuii

1. Pedepar:

AddrHHBIE 1 METPUYECKUE 3379 HA TIOCKOCTb.
AddrHHBIC 3371291 HA IPSIMYIO B IIPOCTPAHCTBE.
Mertprueckue 3a1a4i Ha IPSIMYIO.

HopmansHoe ypaBHEHHE IIOCKOCTH.

BzanmHoe pacrnonoxenue npsMon U IIOCKOCTH.

3adanus 0na ouenku é1a0eHUil

1. KonTpoabHasi paGora no pasgeiny/Teme:

3agaua 1. YcraHOBUTH, Kakas TIeoMeTpuueckas ¢urypa ompenensercss cuenytomum ypasHennem B I1JICK
npocrtpaHcTsa. [locTponTs Qurypy B 3alaHHON CHCTEME KOOPJIMHAT.

3agada 2. YCTaHOBHTb, KaKasi JITHHS OIPE/IEIsIeTCs CIeAYIONMMH ypaBHeHHAMH B ipocTpaHcTie (B [1JCK):

3amaga 3. J[lan terpasnp ABCD. Halitu: mnomans ocHoBanuss ABC; 0o0weM TeTpadnpa; ypaBHCHHE IUIOCKOCTH
(ABC); ypaBHEHuUE BBICOTHI, OMyIIEHHONH K3 BepmuHbl D Ha rpans ABC; anuHy TOH e BBICOTBI; YIOI MEXIY
pedpamu AB u AD.

Craenatb yepTex TeTpa’apa B 3aJaHHOU MPIMOYTONbHON JEKapTOBOM CUCTEME KOOPAUHAT.

3anada 4. Hamicarh KaHOHWYECKUE ypaBHEHHUS TIPSIMOM, 3aJaHHOM OOIIMMH YpaBHEHUSIMH:

3agaya 5. HaifTu TOuKy, CUMMETpUYHYIO TOUKe M OTHOCUTENBHO JaHHOW MPSMOH.

3agaya 6. Haiftu Touky,, CHMMETPHUHYIO TOUKE M OTHOCHUTENIBHO AJAHHOU MIIOCKOCTH.
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Pasnen: IIpsiMast IMHUSA Ha IIOCKOCTH
3aoanus 01a ouenku 3HaAHUIL

1. KoHCIeKT mo Teme:

OO11iee ypaBHEHHE NIPSIMOW M €r0 YaCTHBIC BUBI.

[Ipsmast kak anreOpanyeckast JIMHUS IEPBOTO MOPSIIKA.

VYpaBHEHHE NPSIMOH C YIIIOBBIM KO3()(GHIIMEHTOM.

AdduHHbIE 321291 HA TIPSIMYIO.

TeomeTpruecKkuii CMBICI 3HaKa TPEXWICHA.

YpaBHEeHHUE NPSIMOH, TPOXOAAIIEH Yepe3 JaHHYI0 TOUKY MEepIEeHANKYISIPHO JaHHOMY BEKTODY.
Merpudeckue 3a1a4u Ha MPSIMYIO.

3aoanusa 0na oyenKu ymenuii

1. Pedepar:

[psimast kak anreOpandeckast IHHHUS EPBOTO TOPSIIKA.
AdduHHBIEC 321291 HA IPAMYIO.

Paznuunbie ypaBHEHUS MPSIMON.

YpaBHeHHE NPIMON B OTPE3KaxX.

Mertpuueckne 3a/1a94 Ha IPSMYIO.

3adanus 01a ouenku é1a0eHuil

1. KonTpoabHasi paGora no pazgeiny/reme:

3agada 1. [locTpouTs JHMHMIO 1O €€ YpPaBHEHHUIO B IOJSAPHOM CHUCTEME KOOpAMHAT (Ha MWJUIMMETPOBOM Oymare;
JIOIYCKaeTCsl U MOCTPOCHNUE, BBIIOJIHEHHOE ¢ OMOIIbI0 Desmos):

3agaya 2. B TpeyronpHuKe HaiTu:

1) ypaBHEHHE CTOPOHBI;

5) TouKy nepecedeHus MeJ1aH;

2) ypaBHEHHUE BBICOTHI;

6) ypaBHEHUE OMCCEKTPHCHI,

3) JUIMHY BBICOTHI;

7) ypaBHEHUE NPSIMOiL, TpoXoasIIeil yepes

4) ypaBHEeHHE MEIAHBI:

3agaua 3. B IIJICK Ha niockocTy IOCTPOUTH JIMHUM, ONIPEAENAeMble YPaBHCHUAMU:

3anaua 4. [TocTpouts Gurypy, onpenensemyto cucremoit HepaBeHcTB, B [IJICK Ha muockocru:

Paznen: MeTtox koopAKHAT B IPOCTPAHCTBE
3aoanus 01 oyenKu 3HAHUL

1. KoHCIIEeKT MO TEéMeE:

AddunHas cucreMa KoopauHAT B pocTpancTBe. OCHOBHBIE 3a/1a4H HA KOOPAMHATHI.
[IpsiMoyTonpHas AeKapTOBa CHCTEMa KOOPAWHAT B TIPOCTPAHCTBE.

OpueHTanus MpoCTPaHCTBA.

PaccTostHIE MEXTy IBYMS TOYKAMHU B IIPOCTPAHCTBE.

IIpeobpazoBanue apdunHON cuctemsl koopaunat u [1ICK B mpoctpaHcTBe.

I'eomeTprueckoe HCTOIKOBaHNE YPaBHEHHH M HEPABEHCTB MEXKTy KOOPAWHATAMH B IIPOCTPAHCTBE.
JIBe OCHOBHBIE 3a/1a4u1 aHATUTUYECKON reoMeTpun npocTpaHcTBa. [Ipumepsl.

Anrebpanyeckas TOBEpXHOCTh U €€ TTOPSIOK.

3aoanusa ons oyenku ymenuii

1. Pedepar:

AdduHHas crcTeMa KOOpAUHAT B pocTpancTBe. OCHOBHBIC 3a/1a4M HA KOOPIUHATHI.

IIpsimoyronbHas 1ekapToBa cUCTeMa KOOPAUHAT B MPOCTPAHCTBE.

Paccrosiare Mexay nByms Toukamu (BBIBOJ (pOpMyITbn)

IIpeobpaszoBanue addunnoit cucremsr koopauHar u [IJICK B mpocTpaHcTBe.

T'eoMeTprueckoe HCTOIKOBAHUE YPAaBHEHU K HEPABEHCTB MEX]ly KOOPAUHATAMU B IPOCTPAHCTBE.
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JIBe OCHOBHBIE 33/1a41 aHATTMTUYECKON r€OMETPUH TTPOCTPAHCTBA.
Cdepa, ee KAHOHMYECKOE YpaBHEHHE.
3amaga 0 JeNeHUH OTPEe3Ka B 3aJJaHHOM OTHOIICHUHN

3adanus 0na ouenku é1a0eHUil

1. Pedepar:

AddunHas cucrema KoopauHar B mpocTpancTBe. OCHOBHBIE 3a/1a4M Ha KOOPHHATHI.
[IpsiMoyronbHas AekapToBa CCTEMa KOOPAMHAT B IPOCTPAHCTBE.

PaccrosiHne Mexy 1ByMs TOUKaMu (BBIBOZA (DOPMYJIbI)

[IpeobpazoBanune appunHoi cucremsl koopaunar u [IJJCK B npocTpancTse.

T'eomeTpHrueckoe UCTOIKOBAHNE YPAaBHEHUH U HEPABEHCTB MEXTy KOOPAUHATAMU B IPOCTPAHCTBE.
JIBe OCHOBHBIE 33/1aUuU AHATTUTUYECKON T€OMETPUH MIPOCTPAHCTBA.

Ccepa, ee KaHOHMYECKOE YPaBHEHHE.

3ajgaya o JeNeHUH OTpe3Ka B 3aJJaHHOM OTHOIIEHUU

Pazpen: JIuauu BTOpOro mopsiaka
3aoanus 01 oyenKu 3HAHUL

1. KoHCIIeKT MO TEéMeE:

OKpY>KHOCTB. DIUTHIIC: ONpeICICHNE, KAHOHNIECKOE YPaBHEHUE, CBOWCTBA.

T'uniepbona: onpenencHue, KAHOHUIECKOE ypaBHEHUE, CBOHCTBRA.

@DoKaNIbHBIE PAIIYCHl TOUEK JUTUIICA U THIIEPOOIBL. JJUpeKTpUCH AIuTHIIca ¥ THIEPOOITE.
[TapaGomna: onpeneneHne, KAHOHUYECKOE YpaBHEHHE, CBOIICTBA.

ACHUMITTOTHYECKNE HATIPABICHUS, IICHTP, TIaBHBIC HAIIPABJICHNS, OCH, KacaTeIbHasl.
[IpuBenenne ypaBHEHHS IMHAU BTOPOTO MOPSAAKAa K KAHOHUIECKOMY BUY.
Kiaccudukaruys THHAN BTOPOTO MOPSIAKA.

3aoanusa ons oyenku ymenuii

1. Pedepar:

Opr)KHOCTI). Durc: OIPCACIICHUC, KAHOHUYCCKOC YPAaBHCHUC, CBOMCTBA.

FI/IHep6OJ'[aI OIPCACIICHUC, KAHOHUYECKOC YPAaBHCHUC, CBOMCTBA. ACHMIITOTBI FHH€p6OJ'II)I.

rurnepoorna.

[Tapaboia: onpenenenne, KAHOHUYECKOE YpaBHEHHE, CBOWCTBA.
[IpuBenenne ypaBHEHHs JIMHUU BTOPOTO MOPSI/IKA K KAHOHMYECKOMY BHTY.
Knaccudukauus 1uHUIT BTOpOro mnopsiaka.

3aoanusn ons oyenku 61a0eHull

1. KontpoanHas paGora nmo pasgeny/Teme:

1. OnpenenuTh ypaBHEHHE JIMHUH EHTPOB JAHHBIX OKPYKHOCTEH:

PaBHoO CTOPOHHSAA

2. BrymcInTh IUIOMAAb YETHIPEXYTONBbHUKA, JBE BEPIIMHBI KOTOPOTO JIeXAaT B (OKycax SIUIMIICA, a JBE IPyThe

COBMA/IAIOT C KOHIIAMH €T0 MaJIOi OCH.
3.CocrtaBuTh ypaBHEHHE NapaboIIbl, €CJIN JaHbI e¢ (POKYC U JUPEKTpHUCca.
4. Jloka3aTb, 9TO pacCTOSTHUE OT OKyca THIEPOOIBI JI0 €€ ACUMITOTHI PABHO.

Pasnen: IIoBepXHOCTH BTOPOTO MOPSIKA
3aoanus 01a ouenku 3HaAHUIL

1. KoHCIeKT mo Teme:

Omnpejenienne NOBEPXHOCTH BTOPOTO MOPSIIKA U €€ 00lilee ypaBHEHHE.
Cdepa.
[ToBEepXHOCTH BpaIICHUSL.
unmuaapuyuecKie U KOHMYECKHE TIOBEPXHOCTH BTOPOTO MOPSIKA.
DITUIICOU T, THIEPOOIOU IBI, TAPAOOIOUIBL.
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[IpsmMonuHeHBIE 00pa3yIoNIye MOBEPXHOCTEH BTOPOTO MOPSIKA.
3aoanus ons oyenku ymenuii

1. Pedepar:

Onuncounn, n3ydeHue ero GopmMbl METOJIOM CEYCHUH.

OIHONOJIOCTHBIH T'HIepOOIon I, H3yUeHHE ero POPMBI METOJIOM CEUECHUH.
JIByTIONIOCTHBIN TUIIEpOOION T, U3yUeHHE ero (POPMBI METOIOM CEUECHHH.
OnaunTrdeckuil mapadoaoun, n3ydeHue ero GopMbl METOJIOM CEUEHUIA.
l'unep6onuyeckuii napabonon, u3ydeHue ero GopmMbl METOIOM CEYESHHI.
[ToBepxHOCTH BTOPOTO MOPS/IKA C IPSMOIMHEHHBIMU 00pa3yOLINMH.

ITocTpoenue Ten, OrpaHUYEHHBIX MIOCKOCTAMU U HOBEPXHOCTSIMU BTOPOTO MOpPsIIKa

3aoanusn ons oyenku 61a0eHull

1. KontpoanHas paGora nmo pasgeny/Teme:

3amanwme 1. [IpuBecTn ypaBHEHHE JTHHUU BTOPOTO MOPSAAKA K KAHOHUIECKOMY BUAY M IOCTPOUTH JTHHUIO

3anmanue 2. OnpenenuTs BUI MOBEPXHOCTH BTOPOTO TOPSIAKA U TOCTPOUTH €€ N300pakeHne

3amanwme 3. [IpuBecTr K KaHOHMYECKOMY BHULy YpaBHEHHE KBaIPHUKH MpocTpaHcTBa E3 ¢ moMorpio nepexoma K HOBOH
IACK u Haiftu popMyasl COOTBETCTBYIOIIETO IPE0Opa30BaHMUs KOOPIMHAT

3amanne 4. Vcrmons3ys TEOPUIO KBaJAPaTHUHBIX (PopM, MPUBECTH K KAHOHWYECKOMY BHIY YpaBHEHHE JTMHHH BTOPOTO
nopsigka. Halith opToHOpMHpOBaHHBIH 0a3wc, B KOTOPOM YypaBHEHHE JTUHUM HMEET KaHOHWYecKuid Bua. Cremarh
YepTeK.

Paznmen: JIBmkeHMsI TUIOCKOCTH
3aoanus 0na ouenku 3HaAHUIL

1. KoHCIeKT mo Teme:

I'pynma npeobpaszoBanuii MHOXecTBa. [loarpymnmna rpynmsl npeoOdpa3oBaHuii.

OnpeneneHue IBUKEHUS MIOCKOCTH.

OcHOBHasl TeopeMa O ABMKEHUSAX U ee clieAcTBUE. DOPMYINbI JBIKEHHUS.

[Ipumepsl ABMKEHMH TUIOCKOCTH (IIOBOPOT BOKPYT TOYKHM, LEHTPaJbHAs CHMMETpHS, OCeBas CHMMETpUS,
HapaJulelIbHBIA epeHoc).

Knaccudukauns nemwkenunit nepsoro pona (mepsas reopema Hlamns).

Knaccudukaums neuxeHnit BToporo pona.

3aoanusa 0na oyenKu ymenuii

1. Pedepar:

Merton nBMXEHUS TIPH PELICHNH 3a/1a4 Ha TIOCTPOCHHE.
Kitaccudukarus aBrkeHU BTOPOTO poja.

3adanus 01a ouenku 61a0eHUil

1. KonTpoabHasi paGora no pazgeiny/Teme:

Janbl mpsimas, TOYKa, JIeKallas Ha STOW MPsIMOW, W TOYKa, He Jexamas Ha Heil. [locTpoiiTe OKpY>KHOCTD,
MPOXOJSIIIYIO Yepe3 TOUKY U KacCaIoLIyIOCs MPSIMOM B TOUKE.

ITocTpouTs rpaHuily Kpyra, miomajgb KOTOpOro paBHa IUIOIIAAH KOJIbLA MEXKIY ABYMs JaHHBIMU KOHLIEHTPHUUECKUMHU
OKPY>KHOCTSIMHU.

[IOCTPOUTH TPEYTOJILHUK 10 TPEM CTOPOHAM.

ITocTpouts 0Tpe3oK.

Paznen: [IpeobpazoBaHust MOMOOUS IIOCKOCTH

3aoanus o1 oyenKu 3HAHUL
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1. KoHCIeKT mo Teme:

Onpenenenue npeodpa3zoBaHus MOJOOHS IOCKOCTH.

TomoTeTus (Kak 4acTHBIN ciy4ail OA0OUs) U ¢ CBOWCTBA.
IIpeobpa3zoBanue moAOOUs KaK IMPOU3BEIACHAE TOMOTCTHN HA JIBHKCHUE.
DopMyIIbl TOTOOUS II0CKOCTH.

3aoanusa 0na oyenKu ymenuii

1. Pedepar:

MeToa rOMOTETHH TIPH PEIICHUH 33]1ad Ha MIOCTPOCHUE.
JlokazarenbCTBa HEKOTOPHIX CBOMCTB MOJO0MS

3adanus 01a oueHku é1a0eHUil

1. Pedepar:

MeTOZ[ TOMOTCTUU IPU PCIICHUU 3a/1a4 Ha TOCTPOCHUC.
I[OKaSaTeJ'[LCTBa HEKOTOPBIX CBOICTB HO,HO6I/IH

Paznen: T'eomerpuueckue moCcTpOEHUs Ha MIOCKOCTH
3aoanus 01 oyenKu 3HAHUTL

1. KoHCHIeKT M0 TEéMe:

OCHOBHBIE TIOHATHS M aKCHOMBI KOHCTPYKTHBHOM T€OMETPHH.
OneMeHTapHBIE 3a/1a4H Ha IIOCTPOCHUE.

CxeMa perieHus 3a1ad Ha IIOCTPOCHNE.

OCHOBHBIE METOABI PEIICHUS 3a7a4 Ha IIOCTPOCHHE.

Merton nHaxoxxaenust T MT.

Anrebpandeckuii METONI PEeIIeHHs 3a1a4 Ha TIOCTPOCHHE.

Kpurepuii pazpermmmMocTu 3a/1a4 Ha MOCTPOCHUE ITUPKYIIEM U JIMHEUKOH.

3aoanus onsn oyenku ymenuii

1. Pedepar:

Crnioco0 BBISICHEHUS pa3peliMMOCTH (MITH HEPa3peIMMOCTH) 33/1a4H Ha OCTPOCHUE LIUPKYJIEM M JIMHEHKOH.
3anaua yaBoeHus Kyoa.

3ajgada 0 TPUCEKLUH yIJIa.

3ajgada o KBagpaType Kpyra.

ITocTpoeHue npaBUIBHBIX MHOTOYTOJILHUKOB IIUPKYJIEM U JTHHEHKOI.

3aoanusn ons oyenku 61a0eHull

1. Pedepar:

Crioco6 BBISICHEHHSI pa3pelinMOCTH (MIIH HEPA3PEITMMOCTH ) 3a1a91 Ha TIOCTPOCHHE ITUPKYJIEM U JINHEHKOH.
3amada ynBoeHuUs KyoOa.

3amada 0 TPUCEKITUH yIJia.

3amada o KBagparype Kpyra.

TlocTpoenue nmpaBUIBLHBIX MHOTOYTOJILHUKOB IUPKYJIEM U JINHEUKOH.

Paznen: Adduanabie Mpeodpa3oBaHU IIOCKOCTH
3aoanus 0na ouenku 3HaHUIL

1. KoHCIIeKT o Teme:

CaoiicTBa a(puHHOTO ITPEe0Opa30OBaHMUs IIIOCKOCTH.

YactHble BUBI adGUHHBIX IPEOOPa30BAHHA.

I'pynma apuHHBIX MTpeoOpa3oBaHKi MIIOCKOCTH U €€ MO PYIIIBL.
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3aoanus ons oyenku ymenuii

1. Pedepar:

Yacraeie BuIbI aQPHUHHBIX TpeoOpa3oBaHmii. JJoka3arebcTBa HEKOTOPBIX TCOPEM.
3aoanusn ons oyenku 1a0eHull

1. KontpoanHas paGora nmo pasgeny/Teme:

Jan xBagpar. [TocTpouts ero 00pas: a) Mpu 0CEBOW CHMMETPHUH C OCBIO; 0) IPH IMTOBOPOTE BOKPYT TOYKH Ha yTroj; B)
TIpY TIEPEHOCE Ha BEKTOP.

Ha cropone yrma, BepmMHa KOTOPOTO HENOCTYITHA, JaHAa TOYKa. IlOCTPOMTH OTpPE30K, paBHBIN OTpe3Ky (METox
[EHTPATLHOW CUMMETPHN ).

ITocTpoiliTe paBHOCTOPOHHUH TPEYTOJIHHUK C BEPIIMHAMH B JAaHHOW TOYKE W Ha JBYX JAHHBIX MPSIMBIX (METOI
MTOBOPOTA).

Brmcats B maHHBIA TPEYTONBHHUK KBaJpaT, YTOOBI JBE €T0 BEPIIMHBI JIS)KaJdH HAa OCHOBAHWU TPEYTOJbHUKA, a JIBE
JIPYTHE BEPIINHBI — Ha OOKOBBIX CTOPOHAX (METOI TOMOTETHH).

Pazgen: [IpeoOpazoBaHms MPOCTPAHCTBA
3aoanus 01a ouenku 3HaHUIL

1. KoHCIeKT mo Teme:

[IpeobpazoBanue MpocTpaHCcTBa.

JIBmxeHne npocTpaHcTBa.

[MonsiTre o npeoOpa3zoBaHMsX MOK00KS U adPUHHBIX TPEOOPa30BAHKAX IPOCTPAHCTBA.
I'pynnoBoit moxxos kK reOMETpUH.

[Ipeamer aeMeHTapHON FeOMETPHH.

3aoanusa 0na oyenKu ymenuii

1. KoHCIIeKT MO TEéMeE:

[Ipeobpa3oBanme IpoCTpaHCTBA.

JIBr>xeHHe MpoCcTpaHCTBa.

ITonsTHe 0 mpeobpazoBaHux MoaoOws 1 adhGUHHBIX TTPeoOpPa30BAHMUIX MPOCTPAHCTBA.
I'pynmoBoit moaxom K TeOMETPHH.

IIpenmer sneMeHTapHOM TE€OMETPHUH.

3adanus 0na ouenku é1a0eHuil

1. KoHCIIeKT o Teme:

[IpeobpazoBanue MpocTpaHCcTBa.

JIBmxeHue npocTpaHCTBa.

[onsTre o mpeoOpa3zoBaHMAX MONOOHS M adPUHHBIX TPEOOPa30BAHMIX MIPOCTPAHCTBA.
I'pynnoBoit moaxos K FreOMETpUH.

[IpeaMer aeMeHTapHOIN FeOMETPHH.

2. OueHoYHBIE cpecTBA NS IPOMEKYTOYHOH aTTeCTAIUH

1. In¢pdepeHiupoBaHHbIN 3a4eT
Bomnpocs! k 3a4ety:
1. ITonsitus HanpaBnenHoro orpe3ka (HO) u BekTopa (KOJUTMHEAPHOCTh, COHAIPaBICHHOCTD, paBeHcTBo HO,
cBoiicTBa cooTHomeHus paBeHcTBa HO). OTkiaapIBaHIE BEKTOPA OT TOUKH.
2. CrnoxxeHue BEKTOPOB M €r0 CBOMCTBA (yKa3aTh Bce, 0Ka3aTh 1°, 3°).
3. CiioxxeHHEe BEKTOPOB U €r0 CBOWCTBA (yKasaThb BCe, Jl0Kazarh 2°, 4°).

4. Boluntanue BCKTOPOB. I[oxa:-san, TCOPEMY O CyHIECCTBOBAHUU U €IUHCTBCHHOCTU PAa3HOCTU BEKTOPOB. CriocoOb1
IMOCTPOCHUS PA3HOCTHU BEKTOPOB.

5. YMHOXEHHUE BEKTOpa Ha YHCIIO U ero cBoiicTBa (ykas3arh Bce, okaszarh 1°, 2°, 3°).
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6. YMHOXEHHE BEeKTOpa Ha YHCIIO M €T0 CBOMCTBA (yKa3arh Bce, ToKasaTh 1°, 2°, 4°).
7. Jloka3zarh Npu3HaAK KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

8. BekTopHbIii 6a3nc Ha MI0CKOCTH. J[oka3aTrh TeopeMy O pa3loKeHHH BeKTopa 1o 6a3ucy. KoopauHaTs! BekTopa.
OpTOHOPMHUPOBAHHBIN 0a3HC HA TUNIOCKOCTH.

9. KoMrmanapHsie 1 HEKOMIUIaHAPHBIE BEKTOPHI. BekTOpHBIN 0a3uC B MpocTpaHCcTBe. Jloka3ars TeopemMy o
pasnoxeHnu Bekropa 1o 6asucy. Koopaunaats! Bekropa. OpTOHOPMUPOBAHHBIN 0a3UC B MPOCTPAHCTBE.

10. [eiicTBuS HaJ BEKTOpaMH, 3aJaHHBIMHI CBOMMH KOOPIMHATAMH (BCE C TOKA3aTEIIECTBOM).

11. YciioBue KOIITMHEAPHOCTH JIBYX BEKTOPOB B KOOPIMHATHOHM opMe (10ka3are). J[imuHa BekTopa B
OPTOHOPMHUPOBAHHOM 0a3uce (BBIBECTH POPMYITY).

12. Vron mexay Bekropamu. OnpeziesieHie CKaasIpHOTO IPOU3BEICHNUS IBYX BEKTOPOB M CJICICTBUS U3 HETO
(mokazars).

13. CkanspHOe pOU3BEACHNE BEKTOPOB B KOOPAUHATHON (opme (BbiBecTH Gopmyiy). CraencTBusl.
14. AnreOpanueckre CBOMCTBA CKasipHOTO YMHOXeHHS (yKa3aTh Bce, Aokaszars 1°, 2°, 3°), cinencTusl.
15. AnreOpanueckre CBOMCTBA CKasIpHOTO YMHOXEHHS (yKa3aTh Bce, Aokaszarh 1°, 2°, 4°), cinencTusl.

16. Abdunnas cuctema koopauHar Ha TutockocTd. AdduaHbIE KOOpAUHATH TOUKH. [TocTpoeHue TouKH 1o ee
KoopauHaTaMm. YacTHbIe Cllydau pacrookeHus Touku. Hymepanus yeTBepTeit 1 3HaKU KOOPMHAT TOYKH T10
YETBEPTSM.

17. OcHOBHBIE 33241 Ha KOOPAMHATHI HA MJIOCKOCTU: OTBICKaHHE KOOPAMHAT BEKTOPA (C BBIBOJIOM); ICICHHE OTPE3Ka
B 33JIAaHHOM OTHOIIIEHUH (C BHIBOZOM);

18. TIJICK nHa mnockocTH. [IpsMoyroiasHbIe 1eKapTOBBI KOOPAHHATHI TOUKH. CBSI3b CO HIKOJIBHBIM ONPEeIICHUEM
(o6ocHOBATH).

19. PaccrosiHre MeXx Iy AByMs TOYKaMH Ha IJIOCKOCTH (BBIBECTH (HOPMYITY).

20. TIpeobpazoBanne ahGUHHON . K. HA MIIOCKOCTH. YacTHBIE CiTydan 3TOro Ipeodpa3oBaHus (BCE C BHIBOJIOM).

21. Yron Mexay BEKTOpaMu Ha OPHEHTUPOBAaHHOM TuTockocTH. Teopema [lamns mis yros (6e3 moka3aTenbCTBa).

22. JleMMa 0 KOOpIUHATAX BEKTOPA U CIIECICTBUE U3 HEE.

23. Tlpeobpazosanme [IJICK Ha utockoctr. YacTHBIE CITydan 3TOTO MTPeoOpa3oBaHusl.

24. TlonspHas c. K. Ha TIockocTH. [TonsipHbIe KoopaMHATHI TOUKH. OOGOOIICHHBIE MTONIIPHBIC KOOpAUHATHI. [IpruMepsl.
25. CBs13b MEX/y NMPSIMOYTOJIbHBIMHU JIEKAPTOBBIMH U MOJISIPHBIMH KOOpAHHATaMu. [Ipumepsi.

26. YcioBue, onpenedsioniee GUrypy Ha IIIOCKOCTH. YpaBHeHUE QUTYphI (JTMHUK). J[Be OCHOBHEIE 3a/1a41
AQHAJIMTUYECKOM reOMEeTPUH TTOCKOCTH. [IprBecTr mpuMepsl peleHns Kax 01 3a/1a4i. AJTOPUTM COCTaBICHUS
YpaBHEHHS JAHHOU JINHUH.

27. O6o6menue 3amaaun Ne2. Obuue Toukn AByX TuHUH (Guryp). YpaBaenue suaa F(x,y) G(x,y)=0.
ITapametpudeckuii cioco6 3aaHust TUIOCKOW JIMHUH.

28. AnreOpanueckas TUHHS U ee opsaok. OKpyKHOCTh, ee o01ee ypaBHeHne. HeoOXoauMble B JOCTaTOIHbBIE
YCIIOBUSI TOTO, YTO JIMHUSI BTOPOTO MTOPSIIKA SIBJISETCS OKPY>KHOCTBIO.

29. [TapameTprdecKkre M KAHOHUIECKOE YPaBHEHUS PSAMON Ha TIOCKOCTH.

30. YpaBHeHHUE TPSMO#, TPOXOAIICH Yepe3 IBE JaHHbBIC TOUKH.

31. Obmee ypaBHEHHE TIPSIMOH.

32. IIpsimast kak anreOpandeckasi TMUHUA IepBOTO TOpsaka. YacTHBIE CITydal paclioioKEHNUs MPSIMOI Ha TTOCKOCTH.
33. SIBHOE ypaBHEHHE MIPSIMON. YpaBHEHHUE MPSMOU ¢ YIIIOBBIM KOd(D(QHUIIIEHTOM.

34. YpaBHeHHE TyYKa MePECEKAIOMNXCS MPSIMBIX.

35. YpaBHeHUE MPSMOM, TPOXOAIICH Yepe3 OOUTYI0 TOUKY JIBYX JaHHBIX MPSIMBIX.

36. B3anMHOe pacmoiokeHHe ABYyX MPSAMBIX Ha ITIOCKOCTH. YCIIOBHS NEPECCUCHUS, TTAPAIUICTHFHOCTH U COBIAICHHS
JIBYX TIPSIMBIX.

37. T'eoMeTpUIeCKUil CMBICI 3HaKa TpexwieHa Ax + By + C.
38. Yron Mexay ABYMs TIPSMBIMH Ha TUTOCKOCTH (JIBa CrIoco0a ero OTHICKaHHMS).
39. YcnoBus napaliieIbHOCTH U IEPIICHANKYIISIPHOCTH MPSMBIX (B SBHOM H 00IIIEM BHIAX.

40. PaccTossHUE OT TOYKH JI0 TIPSIMOM HA MJIOCKOCTH. YpaBHEHUE MPSAMOM, TIPOXOISIIEH Yepe3 JaHHYIO TOUKY
MEePICHIUKYISIPHO TaHHOMY BEKTODY.

IIpakTuueckue 3a1aHus:
1. BekTopsl COBNazatoT Co CTOPOHAMHM TpeyroibHUKa. HailTh KoopiMHATBHI BEKTOPOB, OIMPEACIIEMBbIX €r0 MEIMaHAMM.
2. [Ipsimast 3amana AByMs ToukaMu. HailTi KoOpIMHATHI TOUKH, JIE)KAIIEeH Ha 3TOUM MPSMOM.
3. HafiTi yros MexXIry BEeKTOPaMH.
4. NaHbl 9eThIpe TOUYKH. JloKa3aTh, 9TO MPSAMBIC IIEPECEKAIOTCS, 1 HAWUTH KOOPIMHATHI TOUKH ITEPECEUCHNUS.

5. B TpeyronbHUKe HAWTH: ypaBHEHHE CTOPOHBL; TOUKY TIEPEeCeUeHUs] MEINaH; YPaBHEHNE BBICOTHI; YPaBHEHUE
OMCCEKTPHCHI.

6. B TIT/ICK Ha m10CcKOCTH IMTOCTPOUTH JIMHUH, ONIPEeIIeMbIe YPaBHEHUSMU.

2. DK3aMeH
Bompock! k sx3ameny:
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1. ApdunHas cucteMa KOOpAMHAT B MPOCTpaHCTBE. AdUHHBIE KOOPIUHATHI TOUKH. [locTpoeHHE TOYKH TI0 ee
KoopauHaTaMm. YacTHbIE ClTyyan pacrojoKeHus Touku. Hymepatinst OKTaHTOB U 3HAKH KOOPAMHAT TOUKH T10
OKTaHTaM.

2. OCHOBHBIE 3a7]a91 Ha KOOPIWHATHI B IIPOCTPAHCTRE: a) HAXOXKJACHHE KOOPIUHAT BEKTOpa (C BEIBOJIOM); 0) IeeHwme
OTpe3Ka B 3aIaHHOM OTHOIICHUH (C BEIBOJIOM).

3. [MIACK B poctpancTBe. [IpsmMoyronbpHbIe TeKapTOBBI KOOPAWHATHI TOUYKH. CBSI3b CO IIKOJBHBIM OIPEIeICHUEM
(o6ocHOBATH).

4. PaccrosiHre MeX Ty TByMsI TOUYKaMH B TIPOCTPAHCTBE (BBIBECTH (HOPMYITY).

5. IIpeobpazoBanue apdunnoi cucrembl koopaunat u I1JICK B mpoctpanctse. IlocTaBuTth 3aady, yka3arh JaHHbBIC U
npuBecTH Gopmynsl (6€3 BHIBOIA).

6. YcroBue, onpezernstoniee GUTrypy B MPOCTPaHCTBE. YpaBHeHHE GUTYphI (TIOBEPXHOCTH). J[Be OCHOBHBIE 3a1a49H
AHATMTHYECKOI TeOMETpHUH IpocTpaHcTBa. [IprBecTH o oqHOMY IpUMepy PEIISHHUS KaXKIoi 3a1aqm.

7. T'eomeTpuueckoe nctonkoBanue ypasaenus F (X, y, z) =0 B mpocTpancTse. [IpuBecTu mpumepsl.

8. YpaBHEHHE JaHHOH MOBEPXHOCTH. AJITOPUTM €T0 COCTaBIIeHHUS. BBIBOI KAHOHHMYECKOTO YpaBHEHUS CHEPHI.

9. BextopHoe npou3sBeeHne BeKTOpoB. OmpeneneHne 1 CIeICTBHS U3 HETO.

10. AnreOpanueckre CBOMCTBA BEKTOPHOTO YMHOKEHHUST BEKTOPOB.

11. Beruncnenne mwionaay TpeyroJbHAKA C IIOMOIIBI0 BEKTOPHOTO PON3BEACHUS.

12. Omnpenenenre CMEIIaHHOTO MPON3BEACHNUS TpeX BEeKTOpoB. Ero reomerpudecknii cMpic. ClencTBHSL.

13. CmemranHOE TIPOU3BECHUE BEKTOPOB B KOOPAMHATHOW (hopMe. YCIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB.

14. BeruuciieHne o0beMa TeTpadapa ¢ IOMOIIBI0 CMEIIAHHOTO MPOU3BeneHUN24.

15. YpaBHEHHUE MIIOCKOCTH, MPOXOAAIICH Yepe3 TaHHYIO TOUKY MapaliebHO JIByM HEKOJUIMHEAPHBIM BEKTOPaM.
YpaBHEHHE TUIOCKOCTH, IPOXOAIICH Yepe3 TPHU JaHHBIE TOUKH.

16. Obmee ypaBHeHHE TUIOCKOCTH. [ITOCKOCTH Kak anreOpamdeckas MOBEPXHOCTh NIEPBOTO MOPSIIKA.
17. YacTHble cityyau pacroiIoXKeHUs MIIOCKOCTH OTHOCUTEIBHO CUCTEMbl KOOPAMHAT.

18. YpaBHeHUE TIOCKOCTH, MPOXOIAIIEH Yepe3 JaHHYIO TOUKY TEePIEHANKYIIIPHO JAHHOMY BEeKTOpy. PaccTosHue oT
TOYKH JI0 TUTOCKOCTH.

19. B3auMHO€e pacnoioKeHue ABYX U TPeX MIIOCKOCTEH.

20. Yron MexXIy ABYMS TUIOCKOCTSMU. | €OMEeTpUIeCcKuil CMBICI 3Haka MHOrowIeHa AX + By + Cz + D.
21. ITapameTpryeckne 1 KAHOHUYECKHE YPaBHEHUS TPSMOU B POCTPAHCTRBE.

22. YpaBHeHUs TPSIMOH, MPOXOAIICH Yepe3 B JaHHbIe Toukd. OOmIre ypaBHEHUS TTPSIMOH.

23. B3anMHO€E pacrmoyoKeHHE ABYX MPSAMBIX B IIPOCTPAHCTBE.

24. Yron Mexay ABYMs TIPSIMBIMH B IIPOCTPAHCTBE.

25. B3anMHO€E pacriooKeHHe MPSIMO U TTIOCKOCTH.

26. Yroa MexIay IpsIMOH M IIIOCKOCTBIO.

27. Dnanc: onpeneNeHne, KAHOHUIECKOe YpaBHEHHE (BBIBO).

28. CpoiicTBa dmmrca (BEpIINHBI, TTOTYOCH, SKCIEHTPUCUTET, (popma). CBA3b ILTUIICA C OKPYKHOCTBIO.
29. T'umepOomna: onpeeneHue, KAHOHNIECKOE YpaBHEHHE (BBIBOJ).

30. CpoiicTBa runepOoIbl (BEPIIHHBI, TOYOCH, SKCIIEHTPUCHUTET, GopMa).

31. AcuMIITOTHI TUTIEPOOIIHI M KX CBOMCTBO (7]0Ka3aTh). PaBHOCTOpOHHSIS TuniepOoa.

32. ®okanbHBIC PAIUYCHl TOUEK AILIHICA. JIMPEKTPHUCH SJUTATICA U KX CBOWCTBO.

33. ®okanbHBIC PAIUYCHl TOUEK THIIEPOOITBI. JJUPEKTPUCHI THIIEPOOITBI M KX CBOWCTBO.

34. TTapabomna: onpeseneHne, KAHOHUIEeCKoe ypaBHeHue (BbiBoa). CBoiicTBa mapaboiisl (BEpIInHa, MOJIyOCH,
JKCHEHTPUCUTET, Popma).

35. TTapabona kak rpaguK KBagpaTHOTO TPEXWICHA.

36. YpaBHEHUs dIUTHATICA, TUTIEPOOITBI U TTapa0oJIbl B TIOMSPHBIX KOOPAWHATAX (BBIBOM). JIMHMK BTOPOTO MOPSIIKA KaK
KOHHYECKHE CEUSHHSI.

37. Obmiee ypaBHEHHE JIMHUN BTOPOTO Topsiaka. [lepecedenre TMHIM BTOPOTO MOPSIIKA C IPSMOM.
38. AcHMIITOTHYECKHE HAMIPABICHUS JIMHUN BTOPOTO TTOPSIIKA.
39. lleHTp JIMHUW BTOPOTO MOPSIAKA.
40. JlmamMeTpsl TMHAHA BTOPOTO TIOPSAKA.
41. ConpsbKeHHbIE JMaMETPbI U COMPSDKCHHbBIC HAMTPABICHHS JINHUU BTOPOTO MOPSIIKA.
42. I'maBHBIC HANIPABJICHUS JIMHUU BTOPOTO TTopsiaka. Oc JTUHUHA BTOPOTO TOPSIKA.
43. KacaTenpHas JINHUW BTOPOTO MOPSIIKA.
44, TTpuBeneHune 00IIEro YpaBHEHHSI TUHUH BTOPOTO TOPSIKA K KAHOHUYECKOMY BHITY (C TIOMOIIBIO TTOBOPOTA OCEH
KOOPIIMHAT).
45. TlpuBenenue o0ILIEro ypaBHEHUs! IMHUKA BTOPOTO MOPS/KA K KAHOHUYECKOMY BUy (C IOMOIIbIO [IepeHoCca Havaa
KOOPIIHAT).
46. [IpuBenenune o0IIEro ypaBHEHHsI TUHIUHM BTOPOTO MOPsIKa K KAHOHHYECKOMY BHUTY (C TIOMOIIBIO TPeo0pa3oBaHus
MACK).
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47. Knaccudukariyst THHAH BTOPOTO MOPSIKA. 3aucaTh WX KAHOHUYECKUE YPABHEHHUS.
48. Onpenenenre TOBEPXHOCTH BTOPOTO MOPSJIKA U €€ 001Iee ypaBHEHHE.
49. Cepa, ee kaHOHHUECKOE U 00IIEe YPABHEHHUS.

50. OmnpeziesieHne NOBEPXHOCTH BpallleHHs. YpaBHEHUE OBEPXHOCTH BPAIICHHS, TOJYYCHHON BpAIlEHUEM JIMHIU
nexxameit B ockoctu Oxz, Bokpyr ocu Oz.

51. CocraBneHne ypaBHEHHUS IIOBEPXHOCTH BPALICHHUS TIPH IPYTUX CIIydasX PacHOIOKEHHS JIMHUN Y | BEIOOpa OCH
BpameHns. [[oBepXHOCTH BpamIeHNsT BTOPOTO TOPSIKA.

52. Onpenenenune MUINHAPUICSCKON MMOBEPXHOCTH. YPaBHEHUE IIMIIMHAPUISCKON TTIOBEPXHOCTH C HANIPABIISAIONICH B
miockocTu Oxy (Oyz, Oxz) u o6pasyrommmu, napamieasHsiMu ocu Oz (Ox, Oy).

53. HunuHaaprgeckre MOBEPXHOCTH BTOPOTO TOPSIIKA M MX U300paKeHHUSI.

54. Onpenenenne KOHMYECKOH moBepxHocTH. CocTaBlIeHIEe KAHOHUIECKOTO YpaBHEHUS KOHUIECKON TIOBEPXHOCTH
BTOpOTO Nopsinka. Ee m3o6pakenwue.

55. JIuauuM BTOPOTO MOPSIKA KaK KOHUYECKUE CEUCHHUSI.

56. Dmuncon: KAaHOHWYECKOe ypaBHEHUE U UCCIIeIOBaHEe ()OPMBI METOZIOM CEUEHHH.

57. OMHOTONOCTHBIN THITEPOOIONT: KAHOHUIECKOE YPaBHEHHE U UCCIIEIOBaHUE (POPMBI METOIOM CEUCHHIA.
58. JIByTOJIOCTHBIN THITIEPOOIONT: KAHOHUYECKOE YPaBHEHHE U UCCIIEAOBaHUE (POPMBI METOIOM CEUCHHMA.
59. DmmunTrYeckuii mapaboon: KAHOHUYECKOE ypaBHEHUE U HCCieIoBaHHe (hOPMbI METOJIOM CEUSHUH.
60. I'mmepOonmueckuii mapaboon: KAHOHMYECKOE ypaBHEHUE U HCCieoBaHHEe (DOPMbI METOJIOM CEUCHUH.

61. IIpsmonuHeliHbIe 00pa3yromre OMHOMOIOCTHOTO THIIEpOOJIonIa U TUIepOomIecKkoro napadononaa. Ipyrue
MOBEPXHOCTH BTOPOTO MOPSIIKA C MPSIMOIMHEHHBIME 00Pa3yOIINMH.

62. OnpeneneHne n-MepHOTo BEKTOPHOTO U ad()UHHOTO IPOCTPAHCTB.

63. Apdunnas cuctema koopauHar. Koopmuaarse! Toukn. [lepexon k HOBOW cUCTeMe KOOPIUHAT.

64. k-MepHbIe MIIoCKoCTH. B3anMHoe pacmionokeHne AByX IUIOCKOCTEH. YpaBHEHHE TUTIEPILTIOCKOCTH.
65. Onpenenenue n-MepHOTO €BKJIMOBA MTPOCTPAHCTBA.

66. JImnHa BekTopa. Yron Mexay BekropaMu. OpToroHanbHOCTh. OpTOHOPMUPOBAHHBIE CHCTEMBI KOOPIUHAT.
PaccrosiHue Mex Iy nBymst Toukamu. HepaBeHCTBO TpeyrojbHHUKA.

67. Onpenenenue KBaApaTHIHOW (HOPMBI OT N TIEPEMEHHBIX U €€ MaTpuIlsl. KaHoHWYecknii (HOpMaabHBIN) BU]T
KBa/IpaTHYHOM (OPMBI 1 ee MaTpulia. TeopemMa 0 BOZMOXKHOCTH TIPUBEACHHS KBAIpaTUIHON (OPMBI K KAHOHHYIECKOMY
BUJLY.

68. 3akoH MHEPIMH KBaIpaTUIHBIX GopM. OnpeneieHre panTa U TOJI0KHUTEIHHO ONPeIeTICHHON KBapaTHIHON
(hopMEI.

69. Onpenenenune kBaapuku B adhHUHHOM (€BKIHIOBOM) IPOCTpPaHCTBE. TeopeMa 0 BO3MOKHOCTH TIPUBEICHISI
KBa/IPATHYHOM (POPMBI K KAHOHHYECKOMY BHIY C TOMOIIBIO OPTOrOHAIIBHOTO PeoOpa3oBaHust HEPEMEHHBIX.

70. Crtoco06 npuBeAicHHAS KBaAPaTUIHON (POPMBI K KAHOHUIECKOMY BUY C TIOMOIIBI0 OPTOTOHAIBHOTO
peoOpa3oBaHus IepEMEHHBIX.

71. Coco0 mpuBeIeHUs YpaBHEHHS KBAJIPUKH K KAHOHMYECKOMY BHIY B €BKJIMIOBBIX IPOCTPAHCTBAX Pa3MEPHOCTEN
2u3.

72. Knaccudukamnus moBepxHOCTEH BTOPOTO MOPSAKA.
IIpakTuueckue 3a1aHus:
1. O6weM TeTpasnpa ABCDpageH 5, Tpu ero BepmmHbI HaxonsaTces B Toukax A(2,1,-1), B(3,0,1), C(2,-1,3). Haiitu a)

KOOPIMHATHI Y€TBEPTON BEPLIMHBI D, €Cii U3BECTHO, YTO OHA JIeKHUT Ha ocu Oy; 0) IUIMHY BBICOTHI, OIYIIEHHOW Ha
rpans ABD

2. Haiiti Touky, cummeTpudHyro Touke B(3,1,-1) OTHOCUTENBEHO MIIOCKOCTH

3. CocTaBHUTh ypaBHEHHUE KacaTeIbHON K OKPYKHOCTH

4. TlpuBecTtH ypaBHEHHE JIMHUH BTOPOTO MOPSIIKA K KAHOHUYECKOMY BUAY U TIOCTPOUTD JINHUIO
5. OmpenenuTh BUJ IOBEPXHOCTH BTOPOT'O MOPSAKA M MOCTPOUTH €€ N300pakeHne

3. KonTpoabHasi

3amaHus KOHTPOIHHON pabOTHI:

IIpakTuueckue 3a1aHus:
1. IlpuBecTn ypaBHEHNE TMHAN BTOPOTO TOPAIKA K KAHOHUIECKOMY BHIY M TIOCTPOUTH JIMHHIO
2. OmnpenenuTh BUJ TIOBEPXHOCTH BTOPOTO MOPSIKA M IIOCTPOUTH €€ N300paKeHHE
3. [IpuBecTH K KAHOHUYECKOMY BUIy ypaBHEeHHeE KBaJpuku npoctpancTBa E3 ¢ momomrsio nepexona k Hooit ITJJCK
1 HaWTH QOPMYIIBI COOTBETCTBYIOMIETO IPE0Opa30BaAHUS KOOPIUHAT
4. Vicnionb3ys TeOopuio KBaAPaTUIHEIX GOPM, IPHUBECTH K KAHOHMYECKOMY BHTy YpaBHEHHE JIMHUH BTOPOTO TOPSIKA.
Haiiti oproHOpMHUpOBaHHBIH 0a3wc, B KOTOPOM YpaBHEHHE JTUHUHM UMEET KaHOHWIeCKUH Bua. Clenarsh 4epTex.
5. Nan kBazpar. [TocTpouts ero o0pa3: a) mpu 0CEBOW CHUMMETPHH C OChIO; 0) TIPU TOBOPOTE BOKPYT TOYKH Ha YTOI,
B) TIpU TIEPEHOCE HA BEKTOP.
6. Ha cTopone yria, BepuIrHa KOTOpOTO HEAOCTYITHA, JaHa Todka. [IocTponTh OTpe30K, paBHEIA OTPE3KY (METOX
[EHTPATLHOW CUMMETPHN ).
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7. ITocTpoiiTe paBHOCTOPOHHUI TPEYTOILHUK C BEPIIMHAMH B TaHHOW TOYKE M Ha JABYX JAHHBIX MPSAMBIX (METOJ
MTOBOPOTA).

8. Brincarh B iaHHBII TPEYroJIbHUK KBAJIPAT, YTOOBI JBE €r0 BEPILMHBI JIE)KAaIN Ha OCHOBAHWH TPEYTOJbHHUKA, a JBE
JIPyTHE BEPIINHBI — Ha OOKOBBIX CTOPOHAX (METOI TOMOTETHH).

4. Jx3aMeH
Bompock! k sx3ameny:
. Oburre akCHOMBI KOHCTPYKTHBHOM reOMeTpHU. AKCHOMBI JINHEHKH U ITUPKYIISL.
. DneMeHTapHbIe 3a]1a4d Ha MMOCTPOeHUE (YMETh peliaTh JIto0blie 4 3a/1a4n 10 BEIOOPY MpernogaBaress.
. Cxema pemreHust 3a1a4u Ha moctpoenue. [Tpumep.
. Metonp! peurenus 3aia4 Ha noctpoenue. Metoxa nepeceuenuii unu MI'M. [lpumep.
. 3amaun Ha Haxoxaenue ' MT. [Tpumep.
. Anrebpanyeckuii MeTOA pemeHus 3aaad Ha moctpoerue. Cyth Merona. [Ipumep.
. [TocTpoenue oTpe3koB 1o mpocTermumM GopmynaM. [locTpoeHne KOpHEH KBaIPaTHOTO YPaBHEHHUS.

. [Tonstre 06 omHOpoaHBIX GPyHKIUAX. Jlemmbl 1 u 2. [TocTpoeHre OTPE3KOB, 3aAaHHBIX OJHOPOIHBIMU (YHKIHSIMH
W3MEPEHHUsI, OTJIMYHOTO OT «1», WIIM HEOXHOPOJHBIMU (PYHKIIUSIMH.

9. Kputepuii pa3penmmMocTy 3a71a4 Ha MOCTPOSHUE UPKYJIeM 1 JinHelkoi. Ero cinencteue. «Crmay pa3imaHbIX
MHCTPYMEHTOB.

10. Knmaccnueckue 3aaqu Ha MOCTPOSHHUE, HE pa3pelnMble IIUPKYJIEM U JTMHEHKOH. 3amada yaBoeHus Kyoa.
11. 3amada o TPUCEKITUH yIJIa.

12. 3agaga o KBagpaType Kpyra.

13. TlocTpoeHne MPaBUILHBIX MHOTOYTOJIBHUKOB IIUPKYJIEM H JTHHEHKOM.

14. Tlousitne otoopaxkeHus. Bumbl otoOpaxenwuii. [Ipumepsr.

15. TIpeobpazoBanre MHOXKeCTBA (TIIOCKOCTH). [TpuMepsL.

16. I'pymma npeobpazoBanmii MHOXKecTBa. [Toarpymma rpymmsl mpeoOpa3oBaHU.

17. DxBUBaJIIEHTHOCTD (PUTYP OTHOCHUTEIBHO TPYIIITBI TPe0Opa3oBaHUi.

18. Onpenenenue MBMXEHHS IMIIOCKOCTH. OCHOBHAS TeopeMa O CYNIECTBOBAHUH U €IMHCTBEHHOCTH JIBYDKEHUS U €€
CIIEJICTBHE.

19. JIBmKeHMsI IEPBOTO U BTOPOTO Poja.
20. ®opmynsl IBIKEHUS, JBIKEHUN TIEPBOTO pojia M BTOPOTO Pofa.

21. [IpumMeps! IBMKEHHUH TUIOCKOCTH (TIOBOPOT BOKPYT TOYKH, IICHTPAIbHAS CHMMETPHS, 0CEBasi CHMMETPHS,
napauIebHBIA TepeHoc). DOpMyYITBI 3TUX TBHKEHHM.

22. Knaccudukanus quKeHH iepBoro posa (rmepsas reopema [lans).

23. PaznoxeHre ABMKEHUH TIEPBOTO POAa B IMIPOU3BENEHUE OCEBBIX CHMMETPHIA.

24. PaznoxeHne ABMKEHUH BTOPOTO pojia B MPOM3BEICHNE OCEBBIX CHMMETPHIA.

25. Knaccudukanus IBUKEHUH BTOPOTO poJia.

26. Obmas knaccuukanus IBMKSHAN TUIOCKOCTH.

27. I'pymina ABM>KEHUH TUIOCKOCTH M €€ TIOATPYIIa ABYKEHUH IepBOTo poja.

28. Tloarpymma moBOpOTOB C 3aaHHBIM IIEHTPOM.

29. Tloarpynma mapauienbHBIX TEPSHOCOB.

30. PaBeHcTBO (uUTyYp 1 €ro cBoricTBa. [ pynmna cuMMeTpuii reomeTpudeckoi purypsl. [Ipumepsr.
31. DeMeHThI CHMMETPHH OTPAaHHYEHHON TeoMeTpuIecKoit purypsbl. [Ipumepsl.

32. I'pymnria cMMMeETpUii IPaBUILHOTO TpeyroiabHuKa. [TocTponTs Tabmuiy Kamu.

33. Onpenenenue moxpoodus miockocTy. [Ipumep mogo0us, OTIUIHOTO OT IBHKECHHS (TOMOTETHS, €€ (OPMYIIBI).
34. CoiicTBa TOMOTETHH.
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35. Teopema 0 MPEACTABICHNUH MPOU3BOJILHOIO IMOA00MS B BUIE IIPOM3BEACHHS TOMOTETHH U IBrkeHHs. CBOMCTBa
rmogoous.

36. ®opmynsl mogooust. Teopema 0 HETIOABIKHOM TOYKE TTOAOOMSI, OTIIMYHOTO OT JIBYDKEHHUSI.
37. I'pynma npeodpa3zoBaHmii MOg00Us U €€ OCHOBHBIE moArpynibl. [logooue duryp.

38. Onpenenenne ahpPurHOTO MPEOOPa30BaHUS TUIOCKOCTH. TeopeMa O CyIEeCTBOBAHUH U €TMHCTBEHHOCTH
adduHHOTO TTPEOOpa3OBaHUsI.

39. ®opmynsr adhduHHOTO TTpeoOpazoBanus mockoctu. CBoiicTBa adhGuHHOTO ITPeoOpa3oBaHusI.

40. I'pynma adGuHHBIX TIpeoOpa30BaHMIA MIIOCKOCTH U €€ OCHOBHBIE MOATPYIITEI. AQQOUHHAS SKBUBUICHTHOCTD
¢uryp. ['pynmoBo# moaxom K reOMETPHH.

41. OmpeneneHne ABWKCHUS IPOCTPAHCTBA. BUABI MBIKEHUH TPOCTPAHCTBA (3HATH ONpEeIeHNe KaXI0To BUIa
JIBIDKEHHS U YMETh CTPOUTH 00pa3 MPOU3BOIIEHON TOUKH).

42. IIpeoOpa3zoBaHus MOAOOHS MPOCTPAHCTBA. [OMOTETHS MPOCTPAHCTBA KaK MpuMep momoous. PopMyITbl TOMOTETHH
U ee cBoiicTBa. TeopeMa o MpeACTaBICHUH MPOM3BOJIILHOTO MOM00HS B BUIE MPOU3BEICHHUS TOMOTETHH U JIBUIKSHUSI.
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43. Apdpunnsie mpeodpazoBanus mpoctpancTa. Cxkarre K miockocT. [pynmna adhduHHBIX ipeobpa3zoBaHmii U ee
OCHOBHBIE MOATPYIIbL. [ PyNIoBoil MOAX0/ K TeOMETPHH.

IIpakTrueckue 3a1aHus:

1. Briucare B JaHHBIHA TPEYTONBHUK KBAIPAT, YTOOBI IBE €T0 BEPIIMHBI JIS)KaJIH Ha OCHOBAaHHH TPEYTOJIBHIKA, a TBE
JpyTHE BEPIINHBI — Ha OOKOBBIX CTOPOHAX

2. Ha ctopone yrima AOB, BepinHa KOTOpOTO HEAOCTYIHA, JaHa Touka M. [locTponuTh 0Tpe3ok, paBHbIH oTpe3ky OM
3. [TocTpoiiTe paBHOCTOPOHHHUH TPEYTONILHUK C BEPIIMHAMH B TAHHOMW TOYKE W Ha JIBYX JAHHBIX MPSIMBIX

5. KypcoBasi padota
TeMbl KypcOBBIX paboT:
. KoopaunaTHbIif MeTOI peIeHUs! TEOMETPUYECKUX 3a/1a4
. BexktopHbBIl METO/T PEeIICHHS] TEOMETPUUECKUX 3a7a4
. KpuBrlie Broporo mopsiaka kak KOHHYECKHE CEUCHUS
. O6m1as Teopust TOBEPXHOCTEH BTOPOTO Mopsika B E3
. JIuneliuaTpie MOBEPXHOCTH BTOPOTO MOPsIIKA
. [TmockocTu pasmMepHOCTH K B n-MepHBIX aQPUHHBIX U €BKIUIOBBIX TPOCTPAHCTBAX
. KBapparnansie ¢hopMbI 1 KBaIpUKH B n-MepHOM ad(HUHHOM MTPOCTPAHCTBE An
. KBagparnansie hopmbl 1 KBagpuKH B €BKINAOBOM MpocTpancTBe En
9. l'eomeTpus macc
10. OceBast ciMMETpPHSI THIOCKOCTH Kak 00pa3yIomnii 3JIEMEHT TPYTIITBI IBHKESHUH
11. MeTom 0CeBO¥ CHMMETPHH PEIIEHUS TEOMETPUICCKIX 3a1a4
12. Metop mapajuieTbHOTO IEPEeHOCa PEIICHIs TeOMETPHYECKUX 33139
13. MeTop MOBOpOTA PEIICHHUs TEOMETPUIESCKUX 3a1a4d
14. Komno3unuu ABMKSHNAN M UX TIPUMEHEHHE K PEIICHUIO 3a/1a4
15. TIpeobGpazoBanus mogo0OUs TUIOCKOCTH U MX IPUMEHEHHE K PEIICHUIO TE€OMETPHUECKHX 3a1ad
16. TeomeTpus 1 ee MPUMEHEHHUE K PEIICHUIO TEOMETPHUECKHX 3a1ad
17. AbdunnbIe MPpeoOpa3oBaHUs TUIOCKOCTH U UX MIPHUMEHEHNE K PEIISHHUIO 3a1a9
18. I'pymma adduHHBIX peoOpa3oBannii U ahPUHHAS SKBUBAJIEHTHOCTD QUTYP
19. HBepcus OTHOCUTEIBHO OKPY>KHOCTH U €€ MIPUMEHEHNE K PEIICHHIO 3a1a4
20. KpyroBsie mpeoOpa3oBaHusl TNIOCKOCTH
21. JIBIKeHUS TPEXMEPHOTO TPOCTPAHCTBA
22. AnreOpandeckuii METO] pEIICHHS 3a71ad Ha MTOCTPOSHUE
23. TeoMeTpuveCKHUE MMOCTPOCHUS OJJHON JIMHEHKOM U OJHUM LIUPKYJIeM
24. TeomeTpusi OKpYKHOCTEH
25. KoHCTpYKTUBHBIC 33]1adi Ha H300pakeHUH chepnl
26. Perrenve MO3UIIMOHHBIX 32/1a4 Ha TIOTHBIX U300paXKEeHHUIX
27. MeToppl pemeHus 3a1a4 Ha TOCTPOSHHUE CEUCHUN

28. TlocTpoenne n300pakeHUH PU3M, TUPAMUJ], IUJIMHIPOB U KOHYCOB, BITMCAHHBIX B C)epy U OMMMCAHHBIX OKOJIO
Hee

29. KOHCTpYKTUBHBIC 33]1a4l HA METPHUUECKH OMPEEIICHHBIX N300paKEHUAX IIIOCKUX HUTYDP

30. KoHCTpYKTHUBHBIC 33]1a41 HA METPHUYECKH OMPEIEIICHHBIX N300pKEHUSIX MTPOCTPAHCTBEHHBIX QUTYP
31. Meron Momxa nzobpakeHus: Guryp

32. Ucropuueckuii 04epk BOSHUKHOBEHUS U PA3BUTHUS MIPOSKTUBHOMN TeOMETpHH

33. Teopema Jle3apra u ee poiib B TEOMETPUH

34. Teopemnr llTeiinepa, [1ackans, bpuaHimona u ux MpUMEHEHNE K PEIICHUIO TEOMETPUIECKUX 3a1a4
35. ApdunHas TeoMeTpHs C IPOSKTUBHONW TOYKHU 3PCHHUS

36. EBkimIoBa TeOMETPHS C IPOESKTUBHOW TOYKH 3PSHHS

37. T'eometpus JIo6aueBCKOTO C IPOSKTUBHOM TOYKH 3PECHHUS

38. TonsipHBIE COOTBETCTBUS Ha MPOESKTHBHOMN TUIOCKOCTH

39. IlpoekTUBHBIC TTPEOOPA3OBAHUS MPIMOI

40. DiinepoBa XapaKTePUCTHKA

41. IToBepxHOocTH B ipocTpancTBe E3 kak Tomonornyeckne 2-MHOTOO0pa3oBaHUs

42. TIpobnema OKpacKu KapT Ha MIOBEPXHOCTH

0N N L W=
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Paznen 4. Metoguueckne MarepHasbl, ONpedesiOMe NPOLeAyPbl OLCHHBAHHMS 3HAYHH, yMEHWIi,
HABBIKOB H (UJH) ONbITA AeSITETbHOCTH, XapAKTEPH3YIOIIHX 3Tanbl GOPMUPOBAHUS KOMIETeHIH I

1. Inst TeKkymero KOHTPOIIS HCIOIB3YIOTCS CIEAYIOIINE OIEHOUYHBIE CPENICTBA:

1. KoHCIIEeKT Mo Teme

KoHcnekT — 310 cucteMaTu3upoBaHHOE, IOTHYHOE U3JI0KEHUE MaTepralia UICTOUHUKA.

Paznuuatorcs yeTsipe THIIa KOHCIIEKTOB.

[I7aH-KOHCIIEKT — 3TO pPa3BepHYTHIH JCTATH3MPOBAHHBIN IUIaH, B KOTOPOM JOCTATOYHO IIONPOOHBIC 3allUCH
MPUBOASTCS 110 TEM MTyHKTaM IJIaHa, KOTOPbIe HY>KJAI0TCS B MOSICHEHHUH.

TekcTyalbHBIH KOHCIIEKT — 3TO BOCIIPOU3BEICHUE HAaN0O0JIee BAXKHBIX ITOJIOKEHUH U ()aKTOB HCTOYHUKA.

CBOOOTHBIN KOHCIIEKT — 3TO YETKO U KPaTko chopMyIHpOBaHHEIC (M3JI0KCHHBIC) OCHOBHBIC MTOJIOKECHUS B PE3YIBTATE
DIyOOKOTO OCMBICIIMBaHUS MaTepualia. B HEM MOTYT MPUCYTCTBOBAThH BBIMMCKH, IIUTATHI, TE3UCHI, YaCTh Marepuaia
MOXET OBITh IPE/ICTABIICHA [TAHOM.

TeMarnveckuii KOHCIICKT — COCTABIIICTCS Ha OCHOBE H3YYCHUS pslda HCTOYHUKOB U JaeT Oolice WM MEHeEe
HCUYEPIBIBAIOIINI OTBET MO KaKOH-TO TeMe (BOIPOCY).

B mpomecce u3ydeHnss Mareprana UCTOYHUKA, COCTABICHUS KOHCIICKTAa HY)KHO O0S3aTENIbHO MPUMCHSTH Pa3InYHbIC
BBIJICIICHUS, TION3arOJIOBKH, CO37aBas OJIOYHYIO CTPYKTYpy KOHCIIEKTa. JTO JelNaeT KOHCIEKT JIETKO
BOCIIPHHUMACMBIM, YIOOHBIM JJIsI paOOTHL.

DTaribl BHITOTHEHHS KOHCIIEKTA:

1. ompenenuTs LEdb COCTABICHUS KOHCIIEKTA;

2. 3amnucaTh Ha3BaHHE TEKCTa WU €ro YacTH;

3. 3ammcarh BBIXOMHBIC TAHHBIC TEKCTA (aBTOP, MECTO W TOJ] HU3JJaHMUsA);

4. BBLACTUTH MPU NEPBUYHOM YTEHUU OCHOBHBIE CMBICIIOBBIE YAaCTH TEKCTA;

5. BBIIENHUTH OCHOBHBIE MOJIOKEHUS TEKCTa;

6. BBIICTUTH NOHSATHS, TCPMHUHBI, KOTOPBIC TPEOYIOT pa3bsCHEHUI,

7. mocneaoBaTeNbHO U KPaTKO U3JI0KUTH CBOMMHU CIIOBaMU CYIIECTBEHHBIE MOJIOKEHUS U3y4aeMOro Marepuaa;

8. BKIJIIOYHTH B 3aMUCh BHIBOIBI 110 OCHOBHBIM IOJOXKCHHSIM, KOHKPETHBIM (pakTaM W mpumMepaM (0e3 HOoApoOHOTO
ONHCaHUA);

9. UCHONB30BaTh TPUCEMBI HATISIHOTO OTPAXKCHUS COACpKaHMs (a03albl «CTYMEHBKAMEY», Pa3IHYHBIC CIIOCOOBI
MOAYSPKUBAHYS, IPU(PT Pa3HOTO HAYCPTAHUS, PYUYKH Pa3HOTO IIBETA);

10. coOmronaTh mpaBwWia MUTHPOBAHUS (IIMUTATa JOKHA OBITH 3aKJFOYCHA B KaBBIUKH, JaHA CCHUIKA HA €€ UCTOYHHK,
yKa3aHa CTpaHUIIA).

2. KonTponbHast paboTa mo pasaeixy/reme

KonTponbHast paboTa BBINOAHAETCS C IEIbI0 MPOBEPKH 3HAHMH M YMEHHH, [OJYYEHHBIX CTYIAECHTOM B XOJe
JICKIIMOHHBIX M TMPAKTHYECKHX 3aHATHH M CAMOCTOSTENHHOrO H3y4YeHUs] MUCUUILIMHBL. HarucaHue KOHTPOJIBHOM
paboTHI MPU3BAHO YCTAHOBUTH CTENIEHb YCBOCHHS CTYIEHTaAMH yU4eOHOTO MaTepraia pa3zieia/TeMbl U GOPMHUPOBAHI
COOTBETCTBYOIMX KOMITCTCHI[H.

[ToAroToBKy K KOHTPOJIbHOM pa0oTe ciledyeT HauuHaTh C MOBTOPEHHS COOTBETCTBYIOIETO pasielia yueOHHKa,
y4eOHBIX TIOCOOHIA 1O TAHHOMY pa3zelly/TeMe U KOHCIIEKTOB JICKITHH.

KoHTposnbHast paboTa BBIIOIHIETCS CTYJCHTOM B CPOK, YCTAHOBIJICHHBIN MpENojaBareieM B MUCbMEHHOM ([I€4aTHOM
WM PYKOTIMCHOM ) BHJIE.

Ipu odopmiieHHH KOHTPOJILHOIM pabOTHI CIEAyeT MPUACPKUBATHCS PEKOMEHIALNIA, TIPEICTABICHHBIX B JOKYMEHTE
«PernmamMeHT 0(hOpMIICHHS MTMCbMEHHBIX paboT».

3. Peepar

22



Pedepar — Teopermueckoe HCCIENOBAHUE ONPENCICHHOW MPOOIEMbl, BKIIOYAlOIlee 0030p COOTBETCTBYIOLINX
JIMTEPaTYPHBIX U JPYTHX UCTOYHUKOB.

Pedepar 00bIYHO BKITIOYAET CIIEAYIONINE YaCTH:

1. 6ubnmrorpaduueckoe onucaHne NEPBUYHOTO JOKYMEHTA,;

2. coOcTBeHHO pedeparnBHas 4acTb (TEKCT pedepara);

3. CIIPaBOYHBIA ammapar, T.6. JONOJHUTENbHBIC CBEACHHS W IpUMEYaHus (CBEICHUS, JOIOJHHUTEIHLHO
XapaKTepHU3YIOIUe MEePBUYHBINA JOKYMEHT: YMCIO WIUIIOCTPAMH W TaONUI, UMEIONIUXCS B JIOKyMEHTE, KOJIMYECTBO
MCTOYHHUKOB B CITUCKE MCIIOIb30BAHHOI JINTEPATYPBbI).

Orarnsl HanMcaHus pedepara

BBIOpaTh TEMY, €CIIM OHA HE ONpe/IelICHa IPEToaBaTelieM;

OIPEEINTh UCTOYHUKH, C KOTOPBIMH NPUAETCS paboTarh;

H3Y4YHTh, CHCTEMATU3UPOBATh U 00paboTarh BEIOpaHHEINM MaTepHal U3 HCTOYHUKOB;

COCTaBHTb IUIaH;

HanwucaTh pedepar:

000CHOBATh aKTYaJIbHOCTh BBIOPaHHOH TEMBI;

—  yKasaTh MCXOJHbIE JaHHbIE pedeprpyeMoro TekcTa (Ha3BaHHUE, i€ ONyOJMKOBaH, B KaKOM TOAy), CBEJCHUS 00
asrope (®. U. O., ciennanbHOCTb, YUeHas CTEIeHb, yYEeHOE 3BaHHUE);

— chopMynupoBaTh NIpoOIEMaTHKY BHIOPAHHOM TEMBI;

— IIPUBECTH OCHOBHBIE TE3HCHI pePEPUPYEMOr0 TEKCTa U X apryMEHTALHIO;

— caenarb oOLMH BBIBOJA 10 Ipobiieme, 3asBIEHHOH B pedepare.

IIpu opopmienun pedepara ciegyer IpUIEPKUBATLCS PEKOMEHIAINH, PEICTABIEHHbBIX B JOKyMeHTe «PermameHT
oopMIIEHHS TUCEMEHHBIX PaboT».

kW=

2. Onmcanue npoueaypbl HpOMe)KyTO‘IHOﬁ arrecranun

OrieHka 3a 3a4eT/3K3aMEeH MOXKET OBITh BBICTABJIEHA IO pe3yjbTaraM TEeKYILEero pedTHHra. TeKylnuid pedTHHT —
9TO pe3yJbTarThl BHIIOJIHEHUS NMPAKTHYECKUX PadOT B Xoi€ O0O0ydYEeHUs, KOHTPOJIBHBIX PaboT, BBHIIIOIHEHUS 3aJaHUi K
JeKuusM (IpH HAJIMYKMK) U JIP. BUIOB 3aJaHuUi.

PesynbTarel TeKyIIero peiTuHra 10BOAATCS 10 CTYACHTOB A0 Hadajla SK3aMEHAllMOHHOW CECCHH.

Lens nuddepeHnmpoBaHHOrO 3a4eTa — MPOBEPKa U OLICHKA YPOBHS MOJIYYEHHBIX CTYACHTOM CIIEIHAIBHBIX
3HAHMHU 10 y4eOHOI TUCIMIUIMHE U COOTBETCTBYIOIIMX UM YMEHHI M HaBBIKOB, & TAK)KE YMEHHMS JIOTHYECKH MBICIIHUTB,
apryMEHTHPOBAaTh N30pPaHHYIO HAyYHYIO ITO3HLHIO, pearupoBarh Ha JIONOJIHUTEIbHBIC BOIPOCH, ODUEHTHPOBATHCS B
MaccuBe HH(pOpPMaIHK.

[ToaroroBka K 3a4€Ty HAUMHAETCS C TIEPBOTO 3aHATHSI MO IUCHUILIMHE, HA KOTOPOM O0YyYaloIInecst NoIyYyaroT
IpeABAPUTENbHBIN IIEpEeUeHb BOIPOCOB K 3a4€Ty U CIIUCOK PEKOMEHAYyEeMOM ITUTepaTyphl, UX CTaBAT B U3BECTHOCTD
OTHOCHTEJIFHO KPUTEPUEB BBICTaBJICHUS 3a4€Ta U crelu(uKe TeKyIiel n uToropoi arrecraiuu. C caMoro Hayana
JKeJIaTeNNbHO [IIAHOMEPHO OCBAMBaTh MaTepual, PyKOBOACTBYSCH IEPEUHEM BOIIPOCOB K 3aUETy U CIIUCKOM
PEKOMEHAYEeMOI TUTEpaTyphl, a TAKIKE MMyTEM CAMOCTOSITEIBHOIO KOHCIIEKTUPOBAHUSI MATEPUAIIOB 3aHATUIL U
PE3YJBTaTOB CAMOCTOSITEIEHOTO U3Y4YEHHS Y4eOHBIX BOIIPOCOB.

Pesynbrar auddepeHIMpoBaHHOTO 3aUeTa BBIPaXKaeTCsl OLEHKON «OTIIMYHOY», «XOPOIIO», «YAOBIETBOPUTEIHLHON.

KonTponsHast paboTa CTyI€HTOB 3209HOTO OTAEIECHHUS — 3TO UTOT IPOBEACHHON CaMOCTOSTENIFHON paboThI 1Mo
M3YYCHHIO PEKOMEHIyeMOH JINTEPaTypPhl, CAMOCTOSTEIBHOE N3JIOKEHUE OCMBICIICHHE, O0BICHEHNE, MHTEPIPETALNS H
YacTHYHOE 0000IIeHNEe N3YUYEHHOTO MaTepralia 1o TeMe KOHTPOIbLHOW paboTHI.

KonTtponsHas paboTa MOXKET BKJIFOYATh 3HAKOMCTBO C OCHOBHOM, JTOTIOJHUTEIHHONW, HOPMATUBHOM JTUTEPATyPOH,
BKJTIOYAs CIIPABOYHBIE M3aHUSA, 3apyOeKHBIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX MOJIOKEHHUH, TEPMHUHOB, CBEICHHA,
TPeOYIOMHMX [UIS 3aTIOMIHAHUS U SBISIONIMXCS OCHOBOIIOJATAIOIINMHE B TeMe U (MJIN) COCTABJICHNE aHHOTAIIHH K
MIPOYUTAHHBIM JINTEPaTypHBIM HCTOYHUKAM, PEIICHHE KOHKPETHBIX BOIIPOCOB U 3a/1ad.

ConepxaHue MOATOTOBICHHOTO CTYACHTOM OTBETA Ha MOCTABICHHBIE BOIPOCH KOHTPOIBHOH PabOTHI JOIKHO
MIOKa3aTh 3HAHUE CTYIECHTOM TEOPUH BOIPOCA U MPAKTHIECKOTO €€ IIPIMEHEHHS.

KonTponpHas paboTa BEITIOTHIETCS CTYIEHTOM B CPOK, YCTaHOBJICHHBIN TPETIO/IaBaTeIeM B MNCEMEHHOM (TI€9aTHOM
WK pyKonmrcHOM) Buze. OTBETHI Ha KOHTPOJIBHBIE BOMIPOCH! TOJDKHBI OBITH ITOJTHBIMH, OOCTOSTENBHO N3TI0KEHHBIMH 1
PaCKpBIBAIOIIMMH COIEPKAHNE BOIIPOCa.

[Ipu opopmireHUN KOHTPOJIBHOHN paboTHI CIEAYET MPUICPKUBATHCS PEKOMEH AN, IPEICTABICHHBIX B TOKYMEHTE
«PernmamMeHT 0(hOpMIICHHS MTMCHMEHHBIX paboT».
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KypcoBast pabora — cTyneHUeCKoe HayqHOE UCCIIE0BaHME 0 OHOM N3 0a30BBIX JUCHUIUIMH y4eOHOro miaHa
100 CIIeNUANLHOCTH, BaXKHBIN 3Tall B IOATOTOBKE K HAIMCAHUIO BBITYCKHON KBaMH(UKannoHHOM paboThl. Temsbl
paboT npeiararoTcs 1 yreepxkaarorcs kapenpoid. CTyIeHT MOXKET MPEATIOKUTh TEMY CAMOCTOSITEIEHO, OJJHAKO OHA
He JI0JDKHA BBIXOJUTH 3a paMKH ydeOHoro 1tana. Ha 1-2 kypcax ganHast pabora HOCUT ckopee pedepaTuBHbIH
XapakTep, Ha CTapINX — HCCIIeoBaTeNIbckui. PaboTa 0OBIMHO COCTOUT U3 TEOPETHUYECKON YacTH (II0CIIeI0BaTeNbHOE
U3JI0XKEHHE TI0JIX0/I0B, MHEHHH, CIIOHBIINXCS B HayKe M0 M30paHHOMY BOIIPOCY) ¥ aHAJIMTHUECKOH (aHaImn3
npoOJeMbl Ha IPUMEPE KOHKPETHOM CUTYyaliHy (Ha IIpuMepe TPYIIbI JItojieid, opranuzanuu). O0beM KypcoBoid paboTsl
cocrasisier 20-60 crpanun. ITo 3aBeprieHuIo paboTh HaJl KypCOBOH, CTYAEHTHI 3aIIUIAIOT €€ ITyOIMYHO 1epes
CBOMMU OJTHOKYPCHHUKAMH U IIPENOJaBaATENAMHU.

Orarsl BHIIOJIHEHUS KypCOBOH paboThI:

1. BBIOOp TEMBI M €€ COIVIACOBaHUE C HAYYHBIM PYKOBOJIHUTEIIEM;

2. cOop MarepHaIoB, HEOOXOIMMBIX JUISl BHIIIOJIHEHUS KypCOBOM paboThI;

3. pa3paboTka m1aHa KypcoBOi pabOThI M €ro YTBEpIKACHHE HAYYHBIM PYKOBOIUTENIEM;

4. cucremaruzanysi 1 00padoTKa 0TOOPaHHOIO MaTepralla 1o KaKAOMY U3 pa3ziesioB paboThl WM pobiieMe ¢
MPUMEHEHUEM COBPEMEHHBIX METO/IOB;

5. ¢dopMynupoBaHKe BHIBOIOB U 00CY)KIEHUE UX C HAYYHBIM PYKOBOAUTEIIEM;

6. HamucaHue pabOTbI COMNIACHO TPEOOBAHUSIM CTaH/APTa U METOJUYECKUM YKa3aHUSIM K €€ BBIIIOJIHEHUIO (BBEJICHUE,
IVIaBbl OCHOBHOM YacTH, 3aKJIIOUCHUE, IPUIIOKEHHSI, CIICOK JINTEPaTyphbl).

[Tpu odopmiieHnn KypcoBOH pabOTHI CiIeayeT NPUAEPKUBATHCSl PEKOMEH AN, PEJICTABICHHBIX B JIOKYMEHTE
«PernameHT oopMIIEHHSI TUCEMEHHBIX paboT».

DOK3aMeH TpeciefyeT Lelb OLIEHUTh paboTy oOyd4arollerocst 3a ONpENCJICHHBIH Kypc: IIOJy4YeHHbIC
TEOPETHYECKHE 3HAHUS, X HPOYHOCTh, Pa3BUTHE JIOTMUYECKOTO M TBOPYECKOTO MBILUICHUS, TPUOOPETEHHE HABBIKOB
CaMOCTOSITENIbHOW pabOThl, YMEHUSI aHAIW3UPOBaTb M CHHTE3UPOBATh IOJYYEHHbIC 3HAHHA M NPHUMEHATh UX JUIS
peleHNs NPaKTUUeCKUX 3a1ad.

DK3aMeH NPOBOIUTCS B YCTHOW WIJIM MHCBMEHHOH (hopMe 1o Ouiieram, yTBEPKICHHBIM 3aBeyIONM Kadeapoi
(v B QopMe KOMITBIOTEPHOTO TECTUPOBaHM). JDK3aMEHAIIMOHHBIN OMJIET BKIJIIOYAeT B ceOs J(Ba BONpOCa U 3aJadH.
@dopMynrpoBKa BONPOCOB COBMAZAaeT C (OPMYJIMPOBKOM IIEpeyHs BOIPOCOB, MJOBEICHHOIO [0 CBEICHHUS
00yuaronyxcs He M03/1Hee YeM 3a OJIMH MECSILL 10 AK3aMEHALMOHHOM CECCUH.

B mponecce moaroToBKM K SK3aMeHYy OpraHM30BaHa IpedK3aMEHAIMOHHAS KOHCYNIbTAIMs JUIsl BCEX y4EOHBIX
TpyI.

ITpn mo6oii ¢opMe mpoBeneHUST SK3aMEHOB 10 OWMJIeTaM 3K3aMEHAToOpy IpPElOCTaBIIsieTCs IpaBoO 3a]aBaTh
CTyJEHTaM JIOMOJIHUTEIbHbIE BOIPOCHI, 3aJaull U MPUMEPHI 110 NMporpaMMe JAaHHOW NUCHUILIUHBL. J[OMOITHUTENbHBIE
BOITPOCHI TAK)XE, KAK ¥ OCHOBHBIE BONPOCHI OMiIeTa, TpeOyIoT pa3BepHYTOrO OTBETA.
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