MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b1.B.04

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

N30panHnble r1aBbI reOMeTPHH AJs NPOPUILHON HIKOJIbI

(HauMeHo8aHUe OUCYUNIUHDBL)

o HanpasieHuto moaroToBku 44.04.01 Ilexarornueckoe oOpa3oBaHue

HaIpaBICHHOCTH (PO HIIbH)
Matemaruueckoe 00pa3oBaHUe

dopma o0ydeHus: 3a09HAs
I'ox nabopa: 2022
O6mras TpymoeMkocTh: 3 3E

Pacnpeue.ﬂeﬂue aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTp 2
®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexuun 4 4
JlaboparopHble
[TpakTryeckue 4 4
ITpomMexyTouHas aTTecTanus 0,35 0,35
KoHnrakTHas paboTa 8,35 8,35
CamocTosTenpHas padora 91 91
KoHTpoan 8,65 8,65
Hroro 108 108
( )

AOKYMEHT rnoarncAH
QNEKTPOHHOWM NOAMNCHIO

CepTtudukat: 017C2CE1004DAF6D8A4ATFI36343E46780
Bnageneu: YTeeBa Po3a AsepbaesHa
DenctButeneH: ¢ 14.11.2022 oo 14.11.2023




Pabouyto mporpaMmy coctaBuiia:
3aBenyromuii kadeapoii, mpodeccop, A.m.H., YTeera P.A.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PaGouas mporpamma nucuuIuinHbl coctaBieHa Ha ocHoBanuu @I'OC BO u yuebHoro miana
HarpaBjeHus nmoarotoBku 44.04.01 Ilexarornueckoe oOpa3oBaHue

Cpok aeiicTBus padoueii nporpaMmMbl JMCUMILIUHBI 10 «31» 08. 2024r.

YTBEPXIEHA

Ha 3acemanuu kadenps! "Briciias MmaTemMaTtuka 1 MaTeMaTHueckoe oopasoBaHue”

(npotoko:n 3acenanus Ne 2 ot «09» centa6ps 2021 r.).



1. Ilemb OCBOCHUS THCIUIIINHEL

[enp — MOATrOTOBKA OOYYAIOUIMXCS K MPENOJaBaHUI0 T€OMETPHUH B 0011e00pa3oBaTeIbHOM

IIKOJIC

ACATCIIBHOCTH B KQYCCTBC YUUTCIISI MAaTCMATUKH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

u (bOpMI/IpOBaHI/Ie X TOTOBHOCTH K nez[aromquKoﬁ n Hay‘lHO'HCCHe,Z[OBaTCHBCKOﬁ

I[I/ICL[I/IHJII/IHLI U IPAaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeT051 JaHHas JUCLHMIIIMHA:

TreoMeTpuia (VDOBCHB 6aKaJ'IaBDI/IaTa NI CHCI_[I/IaJ'II/ITeTa). Teopus u

MCTOAMKA O6V‘ICHI/I5[

MAaTEMaTHUKC B HDOd)I/IJIbHLIX Kjaccax CDG,Z[HGIZ IIKOJIBI 1.

HI/ICHI/IHHI/IHBI " IpaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO KakK

IpeIIeCTBYIOIEe:

HDOGKTI/IDOBaHHe coacCpxKaHuiad DJICKTHUBHBIX KYPCOB

10 MATeéMaTHuKC IS

HDG,I[HDOd)I/IHLHOFO n HDOd)HJIBHOFO O6V‘lCHI/I${. Teopus U meToauka 06V‘IGHI/IH MAaTCMATUKC B B

opodWIBHBIX KJIaccax cpenneil mkoisl 2.3. IlpomsBoacTBeHHast (memarorndyeckasi) OpPaKTHKA.

IIpakTUKYM @O pEHICHUIO 3ajay

HTOI'OBOM aTTECTAllMH 110 TeOMETpHH. JIONMOJHMTEIBHOE

MATEMATHYCCKOC O6D330BaHI/Ie. JMCTaHIIMOHHOE O6V‘ICHI/IC MaTEMaTUuKe.

3. [lnanupyembie pe3yJabTaThl 00y4eHUs

®opmupyeMbie U
KOHTPOJINpYeMble
KOMIIEeTeHI[HH
(KO 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIeTeHIIU I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

ITK-1. Cnocoben
peann30BBIBaTh MPOTPAMMEI
00y4YeHus: MaTeMaTHUKe
(6a30BOrO M Yriay6ieHHOro
YpOBHEI) Ha CTYIEHU
CpeAHEero oOIIero
00pa30BaHMs U IPOTrPAMMBI
JIOTIOJTHUTEIBHOTO
MaTeMaTHIECKOTO
o0Opa3oBaHUs

IIK-1.1. 3maer oOCHOBHBIE | 3HATh: OCOOEHHOCTH IIpoIlecca
MOJIEJIM MTOCTPOEHUS mpoliecca | 00ydeHus reoMeTpHH B
oOyueHuss MareMaTuke s | 001eo0pa3oBaTeIbHOM HIKOJIE
CTYHNEHHM cpelHero  oouiero | YMers: pa3pabaThIBaTh
o0pa3oBaHUs U | METOJINICCKYIO cucTeMy
JIOTIOJTHUTEIBHOTO o01ero | o0y4eHUus reOMETpUHr B
oOpa3oBaHUs o011eo0pa3oBaTeabHON MIKOJIE.
Brnagerts: METoJaMu U
MprUeMaMH MTOBBIIICHUS
KayecTBa 00yueHHsI TeOMETPUU
TSt CTYIEHH  CpEIHEro
o011ero o0Opa3oBaHUs u
JIOTIOJTHUTEIBHOTO o0riero
o0Opa3oBaHuUsl.
[IK-1.2.  VYwmeer: otOupats | 3HATH: COOTBETCTBYIOIIEE
COOTBETCTBYIOLI[EE coJiepKaHue, METOJBI |
coJiepKaHue, METOABl W | IPHEeMBI  JUJISI  pealu3aluu
mpUeMbl ISl pealu3allid | MPorpaMm o0yueHHs
porpamMm 00y4eHUsI | TeOMETPHUH (6azoBoro "

Marematuke  (6azoBoro W
YIIIyOJIGHHOTO ypOBHEH) Ha
CTYNIEHH CpEIHEro oOIIero
oOpazoBaHWsi W  TPOrpaMMm
JIOTIOTHUTEIHHOTO

MaTeMaTHIECKOTO

oOpa3oBaHMs, a TaKkKe s

JUArHOCTHUKH n OLCHKHU

yII1yOJICHHOTO YPOBHEMH).

VYMerTs. ANArHOCTUPOBAThL U
OIICHUBATH pe3ynabTaThl
OCBOCHHUS 00yJarouMucs
OCHOBHbBIX W OOIIOJHUTCIIBbHBIX
00pa3zoBaTeNbHBIX  MPOTPamMM
110 TEOMETPHH.

Bnanets: MeETOIaMU u




pe3yNbTaToB OCBOEHUS | IPHEMaMHU peanuzanuu
00y4aroIMMHUCST OCHOBHBIX H | IPOrpaMM o0y4eHHUs
JIOTIOTHUTEIbHBIX reOMeTpUH (6azoBoro  wu
o0pa3oBaTeNbHBIX IPOrpamMM | yriayOJIGHHOTO ypOBHEW) Ha
10 MaTeMaTHKe CTYIIEHH CpEeJHEero oOmIero
o0pa3oBaHUsi U  TPOrpaMm
JIOTIOTHUTEIHHOTO
MaTeMaTHYeCKOTO
oOpa3oBaHMs, a Takxke Ui
JTUArHOCTHKU u OLICHKH
pe3yNbTaToB OCBOCHUS
00y4JaroIUMHUCS OCHOBHBIX H
JIOTIOTHUTEIBHBIX
o0pa30BaTeNbHbIX MPOrpamMMm
110 TEOMETPHH
I1K-1.3. Bnaneer: 3HaTh: 0COOEHHOCTH
a/IeKBaTHBIMU KOHKPETHOMN peanuzanuu nporpamm
CUTYaIUU JICUCTBUSMH 10 oOydeHus TeOMETPHH
peanu3anum MporpaMmm (6azoBoro u  yriyOJIeHHOTO
oOyueHus: MaTeMaTuke YpOBHEN) Ha CTYIIEHU
(6a3o0Boro 1 yrimy0aeHHOTO CpEeIHEro o01ero
YpOBHEI1) Ha CTYyIEHU oOpa3oBaHMsi M  [pOrpamm
CpeIHEro o0IIero JIOTIOTHUTEIHHOTO

o0Opa30BaHMs U IPOTPaAMM

00pa3oBaHusl MaTEMaTHKE.

JIOTIOJTHUTEIBHOTO YMmers: I'PaMOTHO

BBICTPAaNBAaTh rpotecc
peanu3anu porpamMm
oOyueHus reOMeTpUH
(6azoBoro M  yriayOJieHHOTO
YpOBHEN) Ha CTYIIEHU
CpeaHero o0miero
oOpa3oBaHMsi M  NpOrpamMm
JIOTIOJTHUTEIBHOTO
00pa3oBaHusl MaTEMaTHKE.
Brnaners: a/IeKBaTHBIMU
KOHKPETHOU CUTYyallUu
JeUCTBUSAMH 10 peau3aluu
porpamm 00y4eHus
TeOMEeTPUH (6azoBoroO u
yrayOJIGHHOTO  ypOBHEH) Ha
CTYHNEHH CpeAHero oOIIero
oOpa3oBaHHsi M  NPOrpaMm
JIOTIOJTHUTEIBHOTO ob1ero
o0OpazoBaHusl.

[1K-2. Cnocoben [IK-2.1. 3Haer: OCHOBBI | 3HaTh: 0COOEHHOCTH

MPOEKTHPOBATH TIPOTPAMMBEI MaTeMaTHIECKUX U | COIepKaHus o0yJYeHHSI

00y4yeHHsI MaTeMaTUKe METOAMYECKUX  Teopuil U | reomeTpun  (Ha  CTYyNEHH

(6a30BOTO ¥ YriIryOJICHHOTO MEPCIEKTUBHBIX HaIPaBJICHUHN | CPEIHETO obmero

YPOBHEI) Ha CTYIIEHU pa3BUTHS ~ MaTeMaTUKU U | 0Opa3oBaHUs), a TaKxke

CpeIHero oomiero METOJIMKH €€ TPEeNo/aBaHus | TOMOJHUTEIHLHOTO

00pa3oBaHUs U IPOTrpaMM
JIOTIOJTHUTEIIBHOTO

TUISL (dbopmupoBaHus
CoiepKaHus

o0pa3oBaHUsl M HaNpPaBJICHUS
€ro pa3BHUTHS M 00OTaICHUS.




MaTeMaTHIECKOTO
00pazoBaHus

00pa3oBaTeNbHBIX  MPOrPaMM
(6azoBoro u  yriyOIEHHOTO

YMeTs: MPUMEHSITh 3TH
OCOOCHHOCTH B MpoIecce

YpPOBHEH) Ha CTYICHH | OOYYEHUSI TEOMETPHUHU C TEIBIO
CpeIHEro 00IIEero | MOBBIIICHHUS KauecTBa
o0Opa3oBaHMsi W  IPOrpamMM | YCBOCHHS 3HAHUU.
JOTIOJTHUTEIHHOTO Bnaners: METOAaMU
MaTeMaTHIECKOTO NPOCKTHPOBAaHUSI  OOYYCHUs
o0pa3oBaHUs reomMeTpur  (Ha  CTYIEHHU
CpEeIHero o0rrero
oOpa3oBaHws, a TaKxke
JIOTIOJTHUTEIIHHOTO
o0pa3oBaHUsl M HaNpPaBICHUS
€ro pa3BUTHS M OOOTAIICHUS;
y4e0HO-METOINYECKOTO
obecrnieueHus
00pa3oBaTeNBpHOTO  IpoIecca,
HOPMATUBHBIC TpeOOBaHUS K
HEMY.
[IK-2.2. VYmMmeer: | 3HaTh: MHCTPYMEHTApUU U
MPOEKTUPOBATh  MPOrPaMMBbI | METOIBI  JJISi  OpraHHU3alUu
o0yueHHsI MaTeMaTHKE | pa3IMYHBIX BUJIOB
(6a3zoBoro u  yrIyOJIEHHOTO | AESATEIBLHOCTH YYaIUuXCs MpH
yYpPOBHEH ) Ha CTYIICHH | OCBOCHHUH MPOTPaMM O0yUCHHSI
CpEeIHero o0uiero | reoMeTpun (6azoBoro u
o0pa3oBaHMsl W  IpOrpamMM | yriayOJI€HHOTO YPOBHEN).
JOTIOJTHUTEITHHOTO YMeTs: oTOHMpaTh
MaTeMaTHYeCKOro UHCTPYMEHTAPHUA U  METOJIbI
o0Opa3oBaHUs JUISE OpTraHU3alid Pa3TMIHBIX

BUJIOB JeATeILHOCTH
yyaluxcss TPH  OCBOCHHU
porpamMm o0y4eHus
TEOMETPUU (6azoBoro "
yII1yOJI€HHOTO YPOBHEM).

Bnagers: METO/IAMH u
nprueMamMu orbopa

WHCTPYMEHTApUH W METOJaMHu
JUISL OpPTaHU3aIlMKM Pa3InIHBIX
BHJIOB JeSITeTbHOCTH
yyalxcs TOpU  OCBOSHUU
MporpamMmm 00yueHus
TeOMEeTPUH (6azoBoro u
yrayOJIEHHOTO  ypOBHEH) Ha
CTYHNEHHM CpEIHEro  oOIIero
oOpa3oBaHMsi M  INPOrpaMm
JIOTIOTHUTEIHHOTO
MaTeMaTHIeCKOTO
o0Opa3oBaHuUsl.

T1K-2.3. Biageer:
IIpUEMaMU IIOCTPOECHUS
nporpaMm o0ydeHUs
MaTEMaTHKHU Pa3HOTO
YPOBHS M HAIIPaBJICHHOCTH,

3HaTh: MOHATHE
MHJUBUYAJIbHOW TPAcKTOPUH,
WHIMBHAYAIBPHOTO  Y4€OHOTO
I1IJ1aHa, OCHOBHBIC HpI/IeMBI
TTOCTPOCHUS porpamm




BKJTIOYAst TPOTPaMMBbI
WHIUBUAYATBHOTO
o0ydeHus

0a30BbIX M DJJEKTHBHBIX
KYpCOB II0 T'€OMETPHUH Pa3HOTO
YPOBHSI U HAIIPaBJIEHHOCTH.

YMeTs: KCII0JIb30BaTh
pa3nu4HbIe MIPUEMBbI
MPOCKTUPOBaHUSI  0a30BBIX U
AEKTUBHBIX KypCoB o
r€OMETPHH, BKJIFOYAst

IPOrpaMMbl HHAUBUIYATbHOTO
o0yueHusl.

Brnaners: pueMamMu
IIOCTPOEHHUS porpamm
6a30BbIX u 3JIEKTUBHBIX
KYpCOB II0 T€OMETPUU PA3HOTO
YPOBHS M  HAalpaBJIEHHOCTH,
BKJIIOYast IIPOrpaMMbl
VH/IMBUAYaJIbHOTO O0YYECHHMSL.




4. CTpyKTypa U coiepKaHMe TN CHUIITHHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHue TeM 3aHATHI
(paszen) yueOHoit (yae6Hoii pa6oTs) Cemectp |O0beM, u.| Bbanabsl | UHTEpakTHus, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)
Pasznen I Jlex IInanumerpus 2 2 - - MuauBuayaibHOe
Ilp 1.1. TpeyronbHUK, €ro 3aMedareibHble TOYKU 3aanue Nel
Y JINHUH.
1.2. TpeyronpHuK, YEeThIPEXYTOJIbHUK u 2
OKPY>KHOCTb.
1.3. [Tnomane TPEYroJbHUKA,
YETHIPEXYTOJbHUKA M MHOTOYTOJIbHUKA.
CP [TogroToBka K 3aHATHSAM, pEIICHHE  3ajad, 2 46 — —
BBINTOJIHCHUE WHIAUWBUIAYAJIBHBIX 3a)IaHI/II7L
Paznen 2. Jlex. Crepeomerpus 2 2 - - WuauBuayaibHoe
ITp 2.1. [Ipusma,  mapamnenenunen,  Kyo, 3amanue Ne2,3
TUpaMU/Ia. @urypsl  BpameHus B
KOMOMHAIHX c MHOT'OI'paHHUKaMH.
Ceuenus MPOCTPAHCTBEHHBIX buryp
IUIOCKOCTBIO 2 W HauBHyanbHOE
2.2. BeKTOpHO- KOOPJAMHATHBIA METOA B samanume Ned
npocTpaHcTBe. PaccTosiHUS B IPOCTpaHCTBE
2.3. Yl B IPOCTPAHCTBE.
CP [TogroToBka K  3aHATHAM, peEIICHHWE  3aj1ad, 2 45 — —
BBIIIOJIHECHHUEC WHANBUAYAJIbHBIX 3aZ{aHI/If/’I.
HOZLFOTOBKa K 3K3aMCHY.
Pasnen 1 IT1A IK3aMeH 2 0,35 Bonpocer Ne 1-60
Paszen 2 Kontpoas 2 8,65
Hroro:| 108




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
[lpu peanuzanuu TOPOTPaAMMbl  HCIIOIB3YIOTCS pa3nuyHble  00pa30BaTENbHBIC
TEXHOJIOTHH:

- TpaguunoHHbIe 00pa3oBaTe/ibHbIe TEXHOJOTHM- JICKIMH, MPAKTUUECKUE 3aHATHUSA,
camocTosTelbHas padota, MJ13.

- TexHonorum mnpodieMHOro oO0y4YeHMsl —  TPaKTHYECKOe 3aHsATHEe B (Qopme
MPAKTUKyMa, CEMUHAP C UCIOJIB30BAaHUEM 3BPUCTUUYECKOIO METO/Ia M1 MO3TOBOTO IITYpMa.
CamocrosarenbHass  pabora CTYJCHTOB IpeycMaTpuBaeT BBITIOJIHEHUE

JOMAITHUX 3a/laHui 10 KaXJOoM TeMe, a TakKe BBIIOJIHEHUE YEThIPEeX HHAMBHUAYabHBIX
3a/IaHU, KOTOPbIE BBIJAIOTCS HA TPU-YETHIPE HENEIU U CHAIOTCS B TEUCHHE BCETO CeMecTpa
Ha NMPOBEPKY npenoaaBaTesnto. Kaxxapiii cTyaeHT noiaydaer cBoil Bapuant MJ13.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

B pesynprare n3ydeHus AMCLUIUIMHBL OO0Yy4YarolIUMecsU3yd4aT OCHOBHBIE METOJbl U
IPUEMbl  PELIEHUS TeOMETPUYECKMX 3ajad IKojJabHOro tuma. Oco0oe BHHMaHuUE B Kypce
ClIeyeT YACIUTh DPELICHUIO IUIAHMMETPUYECKHX U CTEPEOMETPUYECKMX 3a/lad IOBBIIICHHON
TpyaHocTd. Cpeny METOJIOB pEIIeHUs ATHX 3a7ad BHUMaHHE OyJIeT yJeleHO BEKTOPHOMY U
BEKTOPHO-KOOPAMHATHOMY METONy, METOAAM IIOCTPOEHUS CEYEHUH MHOTOTPaHHUKOB U
BBIYMCIICHUSI UX YMCIOBBIX XAapaKTEPUCTHUK, TAKUX KaK IUIOIIAJb CEYEHHUS, Yol MEXIY
IUIOCKOCTBIO CEUYEHUS U TUIOCKOCTSAMHU I'PaHEN COOTBETCTBYIOIErO0 MHOTOTPaHHMKA.

[IpoBepsiemble 3ajaHUsl HamnpaBieHbl Ha (OPMUPOBAHHWE 3HAHUH M YMEHHI,
HEOOXOUMBIX JUIsl IPEenoJaBaHMs eOMETPHH B 00111e00pa30BaTENbHbBIX YUPEKICHUIX.

[Ipu BeIMONHEHNHU 3a/1aHUN HEOOXOIUMO 0053aTeNbHO JieJaTh 0OOCHOBaHUS, TPAMOTHO
n300pakaTh YEpPTEKU U PUCYHKH K 3a]1adaMm.

7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLEHOYHBIX CPEICTB

Kon xonTposupyemoi
CemecTp | KOMIeTeHUMH (MU ee
4acTH)

HaunmenoBanue
OLIEHOYHOI'0 CPeACTBA

NunuBunyansHoe 3aganue Nel;
NunuBunyanbHoe 3aganue No2;
2 [1IK-1 NunuBunyanpHOe 3amanue No3;
NunuBunyanbHoe 3aganue No4
Bonpocul k sxzameny No 1-60.

NunuBunyansHoe 3amanue Nel;
NunuBunyanbHoe 3aganue No2;
2 [1K-2 NunuBunyanpHOE 3amanme No3;
NunuBunyanbHoe 3aganue No4
Bonpocul k sxzameny No 1-60.




7.2. TumoBble 3aJaHUsi WJIH WHBbIe MaTepHAJIbl, HEOOXOAMMBbIE IS TEKYIIero
KOHTPOJIA

7.2.1. AuauBuayaabHoe 3axanue Nel Tema: Onopnusie 3a0auu nnanumempuu

BAPUAHT1

1. JIBe CTOpPOHBI OCTPOYTOJIBHOI'O TPEYrOJbHUKA paBHbI 3 U 4, a MEIUaHbl 3TUX CTOPOH
MIEPECEKAIOTCS MO PSAMBIM yriioM. HaliiuTe TpeTho CTOPOHY 3TOr0 TPEYTOJIbHUKA.

2. BricoTa npsAMOYroJIbHOTO TPEYTOJIbHUKA, IPOBEACHHAS U3 BEPILUHBI €10 IPSIMOIo yria,
pa30oMBaeT 3TOT TPEYrOJbHUK Ha J[BA TPEYroJIbHUKA, B KOTOPbIE BIMCAHBI OKPY>KHOCTH PalyCcoB
1 n 2. Haligute paanyc OKpy>KHOCTH, BIIMCAHHOW B JAHHBIN TPEYTOJbHUK.

3. B TpeyronpHuK, CTOPOHBI KOTOPOTO paBHBI 7, 6 U 9, BMcaHa OKpYXXHOCTh. Haiinure
JUIMHBl OTPE3KOB 3THX CTOPOH, Ha KOTOpbIE OHM JAENATCA TOYKAMHM KacaHUsl C BIMCAHHOU
OKPY’KHOCTBIO.

4. Ilmomane paBHOOEHpeHHON Tpameuud paBHa 288, a €€ JuUaroHajid B3aHMHO
nepneHauKyIsipHbl. Haligure BbICOTY 3TOM Tpanenuu.

5. B npsiMOYTOJBHYIO Tpameuuo ¢ OCHOBaHUSIMU 2 M 3 BIHCaHa OKpPYXHOCThb. Haiiaure
IJIOILAIb STOU TpaNeLHUH.

6. JIBe OKkpy>KHOCTH paauycoB 4 m 9 KacaroTcsi BHEHIHMM oOpazoMm B Touke M. K HuM
MIPOBE/ICHBI BHEIIHSAS KacaTeldbHas W BHYTPEHHSs KacaTellbHasl, lepecekaromuecs B Touke H.
Haiinute: a) paccrosiHue MeXay TOYKaMU KacaHMsl OKPYKHOCTEW C BHEIIHEH KacaTelbHOMU
npsiMoii; 0) nnuHy oTtpe3ka MH; B) ompenenute Bu TpeyrojibHHKa C BEpUIMHAMH B TOYKax
B3aUMHOTI'O KACAHMS OKPYKHOCTEU W IPSAMOM.

BAPUAHT 2

1. JIBe CTOpPOHBI OCTPOYTOJILHOTO TPEYrOJIbHUKA paBHBI 6 M 7, a MeIUaHbl TUX CTOPOH
IIEPECEKAIOTCS MO IPSAMBIM yriioM. HaliiuTe TpeTho CTOPOHY 3TOTO TPEYTOJIbHUKA.

2. BpicoTa npsAMOYTroJILHOTO TPEYTOJIbHUKA, IPOBEACHHAS U3 BEPILIUHBI €70 IPSIMOTO YIa,
pa30uBaeT 3TOT TPEYroJIbHUK Ha JIBAa TPEYTOJIbHUKA, B KOTOPbIE BIIMCAHbI OKPYKHOCTHU PaJInyCOB
2 n 4. Haiigure pannyc OKpy>KHOCTH, BIMCAaHHOW B JAHHBIN TPEYrOJbHUK.

3. B TpeyronbHUK, CTOPOHBI KOTOPOTO paBHBI 8, 7 U 9, BIUCaHa OKPYXHOCTh. Haiinure
JUIMHBI OTPE3KOB 3THX CTOPOH, Ha KOTOpBIE OHM JAENATCA TOYKAMHM KacaHUsl C BIIMCAaHHOU
OKPY’KHOCTBIO.

4. Ilnomane paBHOOEIpEHHOM Tpameuuu paBHa 432, a ee JAMaroHajJd B3aUMHO
NepNEeHAUKYJIApHBL. HaliauTe BICOTY 3TOM Tpanenuu.

5. B npsaMOyronbHy Tpanenuro ¢ OCHOBAaHUAMH 2 U 4 BIMCaHAa OKpYKHOCTb. Hainure
MJIOMIAb 3TOW TpaNeIHu.

6. JIBe OKpYXHOCTH paanycoB 4 U 8 KacaroTcs BHEIIHMM oOpa3oM B Touke P. K HuMm
IIPOBE/ICHBI BHEIIHSS KacaTelabHas W BHYTPEHHsSs KacaTelbHas, nepecekaromuecss B Touke K.
Haiinute: a) paccrosHue MeXay TOYKaMM KacaHMsl OKPYKHOCTEH C BHEIIHEH KacaTelbHOMN
npsimMoit; ©) muHy oTtpe3ka PK; B) ompenenute BHUI TpeyrojibHUKa C BEpIIMHAMHU B TOYKAX
B3aMMHOI'0 KaCaHUs OKPY>KHOCTEH U MPSIMOH.

7.2.2. UnauBuayaabHoe 3aaHue No2. Tema: Paccmoanua ¢ npocmpancmee

BAPHUAHT 1

1. Touka H — cepenuna pebpa PB mnpaBunbHOro terpasapa  PABC. Omyctute
nepneHaAuKysip u3 touku H: a) Ha mpsmyto AC; 6) Ha Beicoty PO Tterpasapa, O e(ABC).
HaiinuTe yinHy Kax10ro nepneHaukymnspa, eciiu pedpo TeTpasipa paBHO 22

2. B npaBunbHOM mectuyronbpHoi npuzme ABCDEFA1B1C1D1EiF1, Bce pebpa kotopoit
paBHBbI 1, HaliguTe paccTosiHue OT Touku B 10 miockoctu A1EF.



3. B xyoe ABCDA1B1C1D1 ¢ peGpom 18 TpebyeTcs HallTH pacCTOsSTHHE MEXAY MPSIMBIMU:
a) A1CuB1D1; 6) B1AuC,B.

4. B cucreme koopauHat Oxyz pacnonoxen kyo ABCDA31B:CiD; Tak, uro D(1;0;0),
C1(0;0;1), B(0;1;0), C(0;0;0). ITocrpoiite sToT Ky0. KOOpAMHATHBIM METOIOM HalIHMTE
paccrosiaue: 1. Jlo mpsmoit ACy ot Touku: a) Ag; 6) By; B) C. 2. [lo mnockoctu A1BC1 oT Touku:
a) B1; 6) C; B) D1; 1) D. 3. Mexny npsimbimu: a) A1C1 u ABy;

0) BD1 u B1C; B) BD u B1M, rne M — cepenuna pedpa AB.

5. lIpaBunbHas mectuyroasHas npusma ACDEFA1B1C1D1E1F1, Bce pebpa koTopoii paBHBI
1, pacnonoxena B cucreme koopauHat OXyZ Tak, 4TO IEHTpP €€ OCHOBAHUS COBIA/IACT C HAYaIOM

f \/_1

KoopauHaT, a BepumHbl A1, B, C, Bi umetor koopauHathl: Ai(— 5 1) B( :0),

J_1

C(00), Bi(— BL] ;1). TloctpoiiTe 3Ty NpU3My M KOOPAMHATHBIM METOJOM HaauTe

paccrosinue: a) oT BepinHbl B 1o npsmoit DiF1; 6) ot Bepmmubl A1 1o mmockoctd AC1E1; B)
mexay npsmbimu A1B u EiF.

BAPUAHT 2
1. Touka M — cepenuna pebpa AC mnpaBuasHOro Tterpadapa PABC. Omycrure
NeprneHauKynsap u3 Touku M: a) Ha mpsmyio BP; 6) ma Beicoty CO Tterpasrmpa, Oe (PAB).

Hailinute nuny ka)xaoro neprneHauKysspa, eciu pedpo TeTpasgpa paBHO 42 .

2. B npaBunbHO#l mectuyronbHoi mpusme ABCDEFA1B1C1D1E1F1, Bce pebpa xoTopoii
paBHbI 1, HaliauTe pacctosiHUe OT Touku F 110 miockoctu A1BC.

3. B kybe ABCDA1B1C1D: ¢ pebpom 18 Tpebyercs HaliTH paccTOSHUE MEXKIY HPSIMBIMU:
a) A1C u D1A; 6) BiAu BD.

4. B cucreme koopamHaT OXyz pacnonoxen kydo ABCDA:B:CiD:1 Tak, utro C(1;0;0),
B1(0;0;1), A(0;1;0), B(0;0;0). IToctpoiite 3TOT KyO. BeKTOPHO-KOOPAWHATHBIM METOIOM
Haiiaute paccrossaue: 1. Jlo mpsmoit ACy ot Touku: a) Ag; 6) By; B) C. 2. [lo utockoctr A1BCy
ot Touku: a) By; 6) C; B) D1; 1) D. 3. Mexnay npsmbimu: a) A1C1 u ABy; 6) BD1 u B1C; B) BD u
BiM, rne M — cepenuna pebpa AB.

5. IlpaBunbHas mectuyronsHas npuzmMa ACDEFA1B1C1D1E1F1, Bce pebpa koTopoii paBHBI
1, pacnonoxena B cucreMe koopauHat OXyZ Tak, 9TO IEHTpP €€ OCHOBAHUS COBIAIAET C HAYaIOM

V3.1 V3.1

KoopauHart, a BepuuHel B, C, D, C1 umeroT koopauHatel: B (— O) C(0;1;0), D (-— X ;0

), C1(0;1;1). ITocTpoiiTe 3Ty mpu3My U KOOPJIAWHATHBIM METOJIOM HAWIUTE PAacCTOSHUE: a) OT
BepmnHbl B 10 mpsimoit C1D1; 6) ot BepmmHbl B 1o minockoctu AB1D; B) Mexay mpsiMbIMU
A1B u AF1.

7.2.3. UuauBuayaiabHoe 3aganue Ne3.  Tema: Yenwl 6 npocmpancmee

BAPHUAHT 1

1. ABCDEFA1B1C:D:E1F: - mpaBunpHas miectuyroiibHas mpu3Ma, Bce pedpa KOTOpOH
paBHbl 1. Halinure Benuunny yrina Mmexay npaMeiMu F1B u A1A.

2. lan xy6 ABCDA1B1C1D1 ¢ peGpom, paBubiM 1. Haiinure cuHyc yria Mexay npsiMoi
A1C u (C.CD).

3. Han xy0 ABCDA1B1C1D1 ¢ pebpom, paBubim 1. Haiinure cunyc yrina mexay (BCCi) u
(BCiD).

BAPUAHT 2

1. ABCDEFA1B1C1D:E1F:1 - mpaBunbpHas miectuyroiibHas mpu3Ma, Bce pedpa KOTOpOH
paBHbl 1. Haligute BenuuuHy yria mexay npssmMbiMu Ai1B u B1E.

2. lan ky0 ABCDA1B1C1D1 ¢ pebpom, paBabiM 1. Halimure cuHyc yria MEexXay npsMoin
A1C u (BC1D).



3. lan ky0 ABCDA1B1C1D1 ¢ pebpom, paBubiM 1. Haiimute cunyc yrina mexay (AB1Di)
u (A1BCy).

7.2.4. UupuBuayanabHoe 3a1anue Ned,  Tema: @ueypot épawienusn 6 Komounayusax
€ MHO202PAHHUKAMU

BAPHUAHT 1

1. B ky0 momenieHsl /1Ba KacarIuecs APYyr Apyra paBHbIX mapa. [lepBoiii map kacaercs
BCeX IpaHelt Ky0a, coepKalluX OJHY €ro BEpIINHY, BTOPOH - BceX TpaHel KybOa, coaeprKalmx
IPOTHBOIOJIOXKHYIO €if BEpIIMHY B TOW ke TpaHu KyOa. Halaure pammychl 3TUX IIapoB, €CIU
pebpo kybda paBHO 7.

2. B xy0 momenieHsl ABe Kacarolluecsl APYr Apyra BHEIIHUM 00pa3oM cdepsbl, paauychl
KOTOpBIX oTHOCATCS Kak 3:5. [lepBas cdepa kacaercs Bcex rpaHeit Ky0a, coiepKalux OJHY ero
BEpIIMHY, BTOPas KAacaeTCsi BCEX €ro TPaHeH, COJEpKAIIMX MPOTHBOIIOJIIOKHYIO € BepIIUHY
storo kyba. Halimute paguycel stux chep, eciau pedpo kyda paBHo 16.

3. Haligute HanmMeHbIlee W HAUOOJbIICE PACCTOSHHUS MEXKIY IBYMsI TOYKaMH, OJHA U3
KOTOPBIX JIGKUT Ha cdepe, BIUCAHHON B KyO ¢ pebpom 1, a apyras - Ha cdepe, onucaHHOU
OKOJIO 3TOTO Ky0a.

4. lan xy0 ABCDA1B1C1D1c pebpom 1. Haitnure panuyc cepsl, mpoxosiiei uepes Tpu
€ro BEpIIMHBI OJHON TpaHW, €CIIM IEHTP 3TOH Ccdephl JeKUT Ha chepe, ONHUCAHHOW OKOJIO
JTAHHOTO KyOa.

5. Cepa xacaercs Bcex pedep mpaBHIIBHOTO TeTpadapa ¢ pedpom 13. Haiinure:

a) paauyc cdepsl; 0) paccTosHUA OT LEHTpa cdepbl 10 BEpUIMHBL, TpaHH U pedpa
TETpa’Ipa.

BAPUAHT 2

1. B xy0 momelnieHsl 1Ba Kacaroluecs Apyr Apyra paBHbIX H1apa. [lepBblif map xacaercs
BCEX IpaHel Ky0a, cojepiKallluxX OJHY €ro BepIINHY, BTOPOH - BceX TpaHel KyOa, coaeprKammx
IPOTHBOIOJIOXKHYIO €if BEpIIMHY B TOM ke rpaHu KyOa. Hailiaure paanychl 3TUX IIapoB, €CliU
pebpo kyba paBHO 5.

2. B xy0 momenieHsl ABe Kacarolluecs ApYyr Apyra BHEIIHUM o0pa3oM chepbl, paauychl
KOTOPBIX OTHOCATCA Kak 3:7. [lepBast chepa kacaeTcst Bcex rpaHeit Kkyda, copepKaliux OJHY ero
BEpIINHY, BTOpasi KacaeTcsl BCeX €ro rpaHeil, cojepiKaliux MPOTUBOIMOJIOKHYIO €l  BepUIMHY
sToro kyba. Haiinure paguycel atux cdep, ecnu pedpo kyda pasao 20.

3. Haiinute HauMmeHblllee U HauOOJIbIIEE PACCTOSHUS MEXIY ABYMS TOUYKaMH, OJHA M3
KOTOPBIX JIGKUT Ha cdepe, BOUCAHHON B KyO ¢ peOpom 2, a apyras - Ha cdepe, ONMUCaHHOU
OKOJIO 3TOT0 Kyo0a.

4. Jlan ky0 ABCDA1B1C1D1 ¢ pebpom 2. Haitnure paguyc cdepsl, Ipoxoasiei 4epe3 Tpu
€ro BEpIIMHBI OJHOM TI'paHHU, €CIU LEHTP 3TOH cdepbl JeKUT Ha chepe, OMUCAHHOM OKOJIO
JTAHHOTO KyOa.

5. Cdepa kacaercs Bcex pedep MpaBUIIBHOTO TeTpadipa ¢ pedpom 12. Haitaure:

a) paauyc cdepsl; 0) paccTosHUS OT LIeHTpa cdepbl A0 BEpLIMHBI, TpaHU U pedpa
TeTpa’ipa.

Kpurepun oneHok mHauBHAYyaabHbIX 3axanui Nel,Ne2, Ne3, Ne4
- Onenka «Omauunoy: BBITIOJHEHBI BCE 3a/1aHUS C BEPHBIMH MOJHBIMH apryMEHTalUsIMU
JIOTMYECKOT0, Tpa(UUecKoro ¥ BHIYUCIUTEIHHOTO KOMIOHEHTAMHU.
- Ouenka «Xopowioy»: BBITIONHEHBl BCE 3aJaHMs, HO OOHAPYKUBAIOTCS HEBEPHbIE
apryMEeHTalUsAMH JIOTHYECKOT0, TPaUuecKOro U BEIYUCIUTEILHOTO KOMIIOHEHTAMH.
- Ouenka «¥Yoosnemeopumenvro»: B 50% BBINONIHEHHBIX 3a/laHUNl OOHAPYKUBAIOTCS
HEBEpHBIE JIOTHYECKUE, rpauuecKie U BEIYUCIUTEIbHBIC apTyMEHTAIUH.



- Ouenka «Heyodosremsopumenvuo»:. B 0Oonee 50% BBINONHEHHBIX 3alaHUN

O6H3py>KI/IBaI-OTC5I HEBECPHBIC JTIOTHYCCKHUE, rpa(i)I/ILIeCKI/IC W BBIYUCIIMTCIIBHBIC apI'YMCHTAIUU.

7.3.011eHOYHbIE CPeACTBA JJIsl NMPOMEXKYTOYHOM aTTEeCTAIMH IO UTOraM OCBOEHMSI

AUCHUILINHBI

Cemectp 2

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAlul

Ne Bormpocsl k 3x3ameny

/1

1 Mennanbl, OMCCEKTPUCHI, BHICOTHI, CPEIHUE JIMHUH JI000TO TPEYTOJIbHUKA.

2 Menuanbl, OUCCEKTPHUCHI, BHICOTHI, CPEITHUE JIUHUU IPSIMOYTOJIBHOTO TPEYroJIbHUKA.

3 OKpy>KHOCTb U KpyT. VIX BIMCaHHBIE YIJIbl U YIJIbI C BEPUIMHAMH BHE OKPY>KHOCTH.

4 Teopema Bapunnona.

3) Kom0OuHanmum okpyHOCTH ¥ TPEYrOJbHUKA.

6. KomOuHanmm okpyHOCTH U TpaneluH.

7 Teopema MeHenasi.

8 [Tnoniany TpeyroibHUKa U YETHIPEX YT OJIbHUKA.

9 Meton BcnoMoraTesbHOW OKPY>KHOCTH.

10 | CooTHOMIEHUSI MEXKIY PaadyCcOM BIMCAHHOW OKPY>KHOCTH, IUIOIIAIBI0 U TIEPUMETPOM
TPEYroJIbHUKA (C I0Ka3aTEeIbCTBOM).

11 | [IpsmoyronbHbIi TpPEyrojbHUK, €ro BIMCAHHAs M OMNMCAHHAsg OKPYKHOCTH (C
000CHOBaHUSIMHU ).

12 | Teopemsl 0 TpEX mepneHANKYsipax. VX noka3arenbcTBO M MPUMEHEHHE NIPU PEeIICHUH
3a/1a4.

13 | PaccTosiHusl B IPOCTPAHCTBE.

14 | VYrasl B IpOCTPAHCTRE.

15 | Onpenenenue MHOororpannuka. [Ipusma, napamnenenunes, Kyo, nupaMuaa.

16 | IIpaBwiIbHBIN TeTpadIp: ONpeIeIICHHE, CBOMCTBA, CHMMETPHH.

17 | Ky6: onpenenenue, CBOMCTBA, CAMMETPHH.

18 | Ompenencune purypsr Bpamenus. L{unmanp, koHyc, chepa u map.

19 | MHOrorpaHHUKH, X BIIMCAHHBIE U ONMCaHHBIE (PUTYPHI BpalIeHusI.

20 | IlpaBunbHbIM TeTpasap. Ero BmMcaHHBINA M ONMUCAHHBIN IIAphI; [I1ap, KacarolIUics Beex
ero pébep. CooTHOLIEHUST MEXIYy AJMHAMU pedep TeTpajapa U paJuycoM Ilapa B
KaKJOM CIIy4dae.

21 | Ky6. Ero BnmcanHas u ommcanHHas cdepsl; chepa, kKacaromasics Bcex pedep Kyoa.
CooTHOIIIeHUs] MEXKIY ATUHAMHU pebep Kyba U paJuycoM I1apa B KaKIOM Cllyyae.

22 | 'eoMeTpHuueckre MecCTa TOYEK B MPOCTPAHCTBE (C OOOCHOBAaHWEM): a) MEHTP chepsl,
OIKCaH HOM OKOJIO TeTpa’pa; 0) mpsMas LIEHTPOB Bcex chep, MPOXOMAUIUX Yepe3 TpH
HEKOJJIMHEapHbIe TOUKH; B) JyY LIEGHTPOB BCeX cdep, BIMCAHHBIX B TPEXTPaHHbBIN YToJ.

23 | I'eomeTpuyeckue MecTa TOYEK B MPOCTpAaHCTBE (C OOOCHOBaHHEM): a) OHMCCEKTOp
JIBYTPaHHOIO yria; 0) ueHTp cdepsl, BMIUCAHHOW B TETpadp; B) MpsAMas LIEHTPOB BCEX
1apOB, KACAIOIINUXCSI CTOPOH JAHHOT'O TPEYroJIbHUKA.

24 | OnpeneneHue cBOOOTHOTO BEKTOPa B IPOCTPAHCTRBE.

25 | JluneiiHble omepanuu Haj BekTopamu. KommiaHapHble M HEKOMIUIAHAPHBIE BEKTOPHI.
PaznoxeHnue BekTopa mo 6asucy. YcCloBHs KOJJIMHEAPHOCTH JBYX M KOMIIJIAHAPHOCTH
TpPEX BEKTOPOB, UX KOOPJMHATHOE BBIPAXKEHHUE.

26 | OmpeneneHue CKaISIPHOTO TPOU3BEICHHS IBYX BEKTOpOB, €ro ainredpanveckue H

FeOMETPUUYECKUE CBOMCTBA. YCIIOBHE MEPHEHIUKYIIPHOCTH JBYX BEKTOpoB. MUX

KOOpPJMHATHOE BBIPAXKEHHUE.




27

AdduHHBIE W METPUYECKHE 3aJauyd CTEPEOMETPUHM B BEKTOPHOM O KOOPAMHATHOM
dopme. Dopmysbl PaCCTOSHUS MEXKY IBYMSI TOUKAMU U JACIICHUS OTPE3Ka B JTAHHOM
oTHomieHUd. LleHTpoua TpeyroapbHUKa, UEHTPOUA TETpadapa B BEKTOPHOU W
KOOpJMHATHOU (opme.

28 | YpaBHeHHE IUNIOCKOCTH. YacTHbIE BUJIBL.

29 | YpaBHeHnue cdeprl. Pasnnynbie BUIbl ypaBHEHUH NPSMOH.

30 | ®opMynbl JUId BBIYMCICHUS yIyla B KOOPAMHATHOM BHUIE:  a) MEXIy ABYMs
TUIOCKOCTSIMU; 0) MEX1y IBYMs IPSMBIMH; B) MEXKIY NPSMOU U TIIOCKOCTBIO.

31 | ®opmyna sl BBIYUCIEHUS PACCTOSIHUS OT JAHHOM TOYKHM JI0 IaHHOW IVIOCKOCTH.

32 | HaxoxaeHue pacCTOSIHUSA MEXAY JIBYMsI CKPELIMBAIOIIMMUCS MPSIMBIMH B BEKTOPHOM U
KOOPJIMHATHOM BHJIE.

33 | Meauanbl, GMCCEKTPHCHI, BBICOTBI, CPETHUE JTMHUHU JIF000r0 TPEyrojJbHHUKa.

34 | Menunanbl, OMCCEKTPHCHI, BEICOTHI, CPETHIE JTMHUU IPSIMOYTOJILHOTO TPEYTOJIbHHKA.

35 | Okpy»XHOCTb U Kpyr. VIX BOMCAaHHBIE YIJIbl U YIJIbl C BEPIIMHAMHU BHE OKPY>KHOCTH.

36 | Teopema BapunnoHa.

37 | KomOuHanmm okpy>KHOCTH U TPEYTOJIbHHKA.

38 | KomOuHanmm oKpy>XHOCTH U TPalelHu.

39 | Teopema Menenasi.

40 | IInomaau TpeyrojbHUKA U YEThIPEXYTOJIbHUKA.

41 | Meroa BCnoMOraTeIbHOM OKPY>KHOCTH.

42 | CoOTHOLIEHUS MEXIY PaAuyCcOM BIIMCAHHOW OKPYXXKHOCTH, IUIOLIA/IbIO M MEPUMETPOM
TPEYrojbHHUKA (C T0KA3aTeIbCTBOM).

43 | [IpAMOYrONbHBIM TpPEyrojbHUK, €ro BHMCAHHAs W OMNMCAaHHAas OKPYXHOCTH (C
000CHOBAHUSMH).

44 | TeopeMsl 0 TpEX mepHeHAUKYIApax. VX 10Kka3aTeabCTBO U MPUMEHEHHUE NP pEeIIeHUH
3a]a4.

45 | PaccTosiHMSI B TPOCTPAHCTBE.

46 | Yrisl B IPOCTPAHCTBE.

47 | Onpenenennie MHororpannuka. [Ipusma, mapamienenumnen, Kyo, mupaMua.

48 | ITpaBuibHBIN TeTpasyAp: onpeseseHre, CBOHCTBA, CHMMETPHH.

49 | Ky0: onpeenenue, CBOWCTBA, CHMMETPHH.

50 | Onpenenenue Guryps! Bpamenus. Llununap, KoHyc, chepa u map.

51 | MHororpaHHuKH, UX BIIMCAHHBIE U ONMKCAHHBIE (DUTYPHI BpaIllEHUS.

52 | IlpaBuibHEIA TeTpadap. Ero BmmcaHHBIN M ONMMCAHHBIN MIAPHL; AP, KACAIOIIUICS BCEX
ero péoep. CooTHOLIECHUST MEXIY JJIMHAMU pedep TeTpa’jpa M pajuycoMm IIapa B
KaXJIOM CIIy4ae.

53 | Ky06. Brucannas u omnucanHas cdepsl; cdepa, kacaromasics Bcex pebep KyoOa.
COOTHOIICHHSI MEXTY IJTMHAMH pedep KyOa U paiiyCcoM Iapa B KaKJIOM CiIydae.

54 | 'eomeTpuyeckre MecTa TOYEK B MPOCTPAHCTBE (C OOOCHOBAHUEM): a) LIEHTP CQepsl,
OTHCaH HOM OKOJIO TeTpadpa; 0) mpsMasi IEHTPOB Bcex chep, MPOXOMSIIX Yepe3 TPH
HEKOJUIMHEapHble TOUKH; B) JIyd IIEHTPOB BceX c(ep, BHMCAHHBIX B TPEXTPaHHbIHN yroJl.

55 | 'eomerpuueckue MecTa TOYEK B MPOCTpAaHCTBE (C OOOCHOBaHMEM): a) OUCCEKTOp
JIBYTPaHHOTO yria; 0) UeHTp cdephl, BIUCAHHOW B TETpa’Jp; B) MpsMas LEHTPOB BCEX
IapOB, KACAIOIIUXCS CTOPOH JAHHOTO TPEYTOJILHUKA.

56 | OnpeneneHne cBOOOJHOIO BEKTOPa B IPOCTPAHCTBE.

58 | JluneitHple omepanuu Haj BekTOpamu. KomruiaHapHble M HEKOMIUTAHAPHBIE BEKTOPHI.
Paznoxxenne BekTopa mo 0a3ucy. YCIOBUS KOJJIMHEAPHOCTH JBYX M KOMILIAHAPHOCTH
TPEX BEKTOPOB, UX KOOPJMHATHOE BbIPA)KEHUE.

59 | OnpeneneHue CKaJspHOTO IPOU3BEACHHUS IBYX BEKTOpOB, €ro aiarebpanyueckue u
T€OMETPUUYECKUE CBOMCTBA.

60 | YcnoBue nepneH MKy PHOCTH ABYX BEKTOpPOB. MIX KOOpAMHATHOE BBIPAXKEHHUE.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NMPoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUYHOI
aTTecTanuu
[Tonueri OTBET Ha
TEOPETUYECKUI Bollpoc  +
«OTJINYHOY
MpaBWJIbHOE pEIICHUE BCEX
YeThIpex 3ajad Ouiera
[Tonueri OTBET Ha
TEOPETUYECKUI Bollpoc  +
«XOpOILLIO»
MpPaBUJIBHOE  pEIICHUe 3-x
2 JK3aMeH 3aya4 Ouiera
[Tonubri OTBET Ha
TEOPETUYECKUI BOllpoc  +
«yIOBJIETBOPUTEIHHOY
MpPaBUJIBHOE  pEIICHUE 2-X

3aja4 OuIeTa.

«CHECYHOOBJICTBOPUTCIILHO»

Her otBera Ha  TeopeTHUeCKUI
BOIIPOC + HE pELICHA IIPaBHIILHO
HHU OJIHA 3ajau4a.




8. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE O0ecTieYeHHe TUCIIUITUHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHUK, ydeOHOE

KoanuyecTtBO B

HAY4YHOH
Ne ABTOpBI, nocooue, yueoHo-
3arsaBue (3aroJjioBoK) I'oa m3panua ouoamorexe /
n/n COCTABHUTEJIH MeToInYecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | Aranacsu C.JL. Aranacsa C.JI. Metoas! n3o0paxenuii. Y4ueOHOe Y4eOHoe mocodue 2018 OBC "IPRbooks
nocoOue JUIsi CTYJICHTOB (PU3HUKO-MaTEeMaTHIECKUX
¢dakynbTeToB nenarorundyeckux By3os. -MIII'Y, 2018.-
72c. http://www.iprbookshop.ru/26524.html
2 | Henncosa H.C. Henucosa H.C. ['eometpus TpeyronbHUKa, TETpa’ipa, YyeOHoe nocodue 2016 3bC "IPRbooks
cuMInIekca. Yueonoe mocodue.-MIIT'Y, 2016.-
188c.http:/www.iprbookshop/72488 http://www.iprbooks
hop.ru/72488.html
3 | Kadspos A. XK. | IIpodpunsaoe 5)6yquI/Ie MaTEMaTHKE CTapIIEKJIaCCHUKOB } 2017 SEC "IPRbooks"
[DnexTpoHHbIN pecypc]| : y4eb.-muaakT. Komruieke / A. | YdeOHO-IUIaKTHYeCKUN
XK. XKadspos. - HoBocubupck :Cubup. yHUB. U31-BO, KOMIUIEKC
2017. - 467 c. - ISBN 978-5-379-02031-6
4 Kadapos A. K. OJEeKTUBHbBIE KYpCBHI MO TEOMETPHH Jld npouIbHON
MIKOJIBl  [DNEeKTpOHHBIN  pecypc]| y4ae0.-TUTaKT. Ve 6 HO- AR T KU
kommieke / A. XK. XKadsapos. - HoBocubupck :Cubup. A 2017 3BC "IPRbooks"

YHUB. u311-Bo, 2017. - 509 c.
ISBN 978-5-379-02030-9.

KOMIIJICKC



http://www.iprbookshop.ru/26524.html
http://www.iprbookshop.ru/72488.html
http://www.iprbookshop.ru/72488.html

8.2. lonosiHuTE/ILHAS JIUTEPATYPaA

Tun (y4yeOHHK, yueOHOe

Koaun4yecTtBO B

Ne ABTOpBI, nocodue, yue0Ho- I'on HAY4YHOI
3arsiaBue (3aroJjioBoK)
n/n COCTAaBHUTEIH MeToAuYecKoe mocooue, | HU3TaHUA ouoaunortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 3b6C
Actamosa U. B. I'eoMmetpus u Tonosiorus
1 | Acramosa 11 B. [DnexTpoHHBIH pecypc] : yuaed.-MeTo/1. KOMIUIEKC / y4e0HO-METOTNICCKUI 2011 SEC "IPRbooks"
. B. Acramona, B. A. HukumkuH. - Mocksa : KOMILIEKC
EAOMU, 2011. - 263 c. - ISBN 978-5-374-00489-2.
Kucenés A. Il. ['eomerpus [DnekTpoHHBIN pecypc]:
; [Tnmanumerpus. Crepeomerpust: yuebnuk / A. IL
2| Kucengs A. 1. Kucenés. - Mocksa : DUSMATIIAT, 2013. - 325 c. - yuebnuk 2013 IBC Jlanpy
ISBN 978-5-9221-0367-1.
Marmaunosa 1. B. Jlornyeckre OCHOBBI LIKOJBHOIO Kypca F€OMETPUH 9BC "IPRbooks"
9 2014
3 [DnexTponHbIi pecypc] : yued.-meroa. mocodue. U. 1 | YueOHo-MeToanueckoe
/ W. B. MarganoBa. - Ilepmp : Ilepmckuii roc. nocobue
ryMaHUT.-nel. yH-T, 2014. - 103 c.
IIpumakos JI. A. Teomerpus wu TOmONIOTHA
[DnexkTponHbIit pecypce] : yueb. mocobuwe / . A. 6
4 | ITpumaxkos /. A. [Tpumaxos, P. SI. XamuayminH. - Mocksa : MOIIA, yHeonoe 2011 3BC "IPRbooks"
2011. - 267 c. - (YauBepcurerckas cepus). - ISBN nocobue
978-5-902597-13-1.
@panrynos C. A. COopHuk 3a1a4 1O reoMeTpPHH [DJIEKTPOHHBIN
pecypc] : [yueb6. mocobue] / C. A. ®panrynos [u
ap.]. - Usn. 2-e, mon. - Caukr-IlerepOypr : Jlaus, yaeOHoe
5 2014. - 243 c. : un. - (Y4ueOHHUKH IS BY3OB. rnmocooue 2014 IBC «Jlase»

CrnenmanpHas auteparypa). - ISBN 978-5-8114-
1557-1.




TemepOekoBa A. A. | TemepbekoBa A. A. Meroguka oOy4YeHUS
MaTeMaTuke [ DNeKTpoHHBIN pecypce] : yueld. mocobue SEC
6 / A. A. TemepbOexoBa, U. B. Uyrynoma, I'. A. ydaeOHOe rmocodune 2015 " Tamm"
BaiironakoBa. - Cankt-Ilerepoypr : Jlans, 2015. -
512 c. - ISBN 978-5-8114-1701-8.
Mknsapckuit . O. Hxasipeknii . O. V30panHbie 3a1auu U TEOPEMBI 9BbC
3JIEMEHTAapHOU MAaTeMaTHKHU [ DIEeKTPOHHBIN pecypc] : "ZNANIUM.COM"
reometpust (crepeomerpusi) : yued. mocodue / 1. O.
7 I.HKJ'I)IpEKI/IfI, H.pH. ‘{e?uog, I/I}.,qM. SrnoMm. - 3-e usm. ¥uebnoe mocobue 2015
- Mocksa : ®PUSMATIIUT, 2015. - 256 c. : un. -
ISBN 978-5-9221-1623-7.
apyrue GOHJIbI:
No bubnuoepaguueckoe onucanue Tun (yuebnux, yuebnoe nocooue, Mecmo
n/n yuebHo-Memoouueckoe nocoobue, XpaHenus
NPaKmuKym, ayouo-, 6U0eonocoous
u op.)

1 | Horockyes E.B. EI'D 2017. Maremaruka. ['eomerpus. 3amanus 14, 16. YuebHoe nocodue, Mertoanueckuit
Onopueie 3amaun. [Inanumerpus. Crepeomerpus / Pegaktop: bokoBa . M. .- | rpud MunuctepcrBa oOpa3zoBaHus 1 | KaOUHET Kadeapsl
WznatenberBo: Dk3amen, 2017. 223 ¢. Cepusi: EI'D Bricmii 6a. HAYKH

2 | HorockyesB E.B.Pemienue pa3HoypoBHEBBIX 3a1a4 1o reomerpuu. Iloaroroska Y4eOHo-mMeToa. mocodue Meronnueckuii
kK EI'D.-M.:Unekca, 2014. -271 c. KaOuHeT Kadeapbl

3 IMorockyeB E. B. ['eomeTpus : yueOHuk : yrmy6on. yposens : 10 xi. / E. B. y4eOHHK METOAMYECKUI
[Totockyes, JI. W. 3BaBuu ; mox Hayy. pea. A. P. Pszanosckoro. - ['pud MO. - kabuHeT Kadeaps
Mocksa : [poda, 2013. - 223 c. : un. - (MaremaTtuka: anrebpa u Havana
MaTEeMaTHYECKOTO aHaju3a, reoMeTpus). - bubdmuorp.: c. 219-220. - Ipwu.: c.

199-215. - Tlpeam. ykas.: ¢. 217-218. - ISBN 978-5-358-11046-5 : 396-00.
4 | IlorockyeB E. B.I'eomerpus : 3amaynuk : yrayosn. yposenb : 10 xi. / E. B. 3aJa4HUK METOIMYECKHUIA

[Torockyes, JI. U. 3BaBuy ; moxa Hayd. pea. A. P. Pa3anosckoro. - I'pudp MO. -
Mocksa : Hpoda, 2013. - 256 c. : un. - (Maremaruka: anredpa W Hayaia
MaTeMaTHYeCKOro aHanusa, reometpusi). - Ilpun.: c. 213-230. - ISBN 978-5-

KaOuHeT Kadeapsl



http://www.labirint.ru/authors/63604/
http://www.labirint.ru/pubhouse/151/
http://www.labirint.ru/series/36783/

358-11047-2 : 212-00.

[MotockyeB E. B. Teomerpudyeckwii KOMIOHEHT MNpodeccHOHATBHON METOJUYECKU I
MOJATOTOBKMA YUUTENsl MAaTeMaTUKU B IE€JaroruyeckoM BYy3e : y4eO.-MeTo[I. KaOuHeT Kadeapbl
nocobue / E. B. Ilotockyes. - Tonpartu : TI'Y, 2009. - 399 c. - Ilpun.: c. 369-
393. - ISBN 978-5-8259-0502-0 : 111-00.




8.3. Ilepeuyens npogeccHoHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

1. Elibrary [DnextpoHHBIA pecypc| : HaydHas dJeKTpoHHas Oubamoreka. — Mocksa:
HDB, 2000. — Pexxum mocryma : elibrary.ru. — 3ari. ¢ skpaHa. — S3. pyc., aHrmI.
2.WebofScience [DnekTpoHHBIN pecypc] : MyJIbTHIUCHUILIMHApHAS pedepaTuBHas 6aza
nannbix.  — Philadelphia: ClarivateAnalitics, 2016 - . - Pexum jgocryma
ps.webofknowledge.com. — 3aru. ¢ skpana. — 5I3. pyc., aHri.
3. Scopus [Dnekrponnslii pecype] : pedepatuBHas 6a3a nanubix. — Netherlands: Elsevier,
2004. — Pexxum poctyma : scopus.com. — 3aril. ¢ 3kpaHa. — SI3. pyc., aHrJ.

1. Caitt YMK no reomerpun aBtopoB .M. CmupnoBoii u B.A. CmupHoBa. Pazaen

«QneMeHTapHas MaTeMaThKa JUIS CTYJICHTOB IeJaroru4ecKux BY30B»
http://geometry2006.narod.ru/
2. Hayuno-nonyssipHbIit KypHaJI «KBaHT» Pexum JOCTyIa:

http://kvant.mccme.ru/key.htm
3.JIunus YMK U. @. Ilapeiruna. ['eomerpust (7-9) . Pexum nocryna:
https://drofa-ventana.ru/kompleks/umk-liniya-umk-i-f-sharygina-geometriya-7-9/
4. Juamua YMK E. B. [IlorockyeBa. [I'eomerpus  (10-11)  (yrmy6.)
https://drofa-ventana.ru/kompleks/umk-liniya-umk-e-v-potoskueva-geometriya-10-11-uglub/

8.4. [lepeuenb nporpaMMHOro odecreyeHust

Ne HanmenoBanmue IO PexBu3uTHI 10rOBOpa (1aTa, HOMEp, CPOK
n/n JieficTBHS)

1 | Windows noroop Ne 757 ot 04.07.2018, cpok nmeicTBUS — OECCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpok aeiicTBus —
06ecCpovYHO

2 | Office Standart noroop Ne 690 ot 19.05.2015, cpok neiicTBust — 6eccpoyHO

3 | Mirapolis Human Capital | Jlunensuonnsiii gorosop Ne 234/10/21-K ot 19.10.2021,

Management2 cpok neictBus - 10 01.03.2023
8.5. Onucanne MaTepHAJIbHO-TEXHUYECKOU 0a3mbl, HEe00X0ANMOM IS

OCyIeCTBJICHU A 06pa30BaTeJIbHOFO nmpouecca nmo 1MCHuIJInHe

HaunMeHoBaHMe 000py10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/ | NPaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHU VIS CAMOCTOSTEILHOMN

padoThl 00y4yaoummxcs (HoMep ayAUTOPUN)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

VYueOnas aymutopus ans mpoBeaeHus | CTONBI  yYEHHUYECKHE  JIBYXMECTHEBIC
3aHATUH  JIGKIMOHHOTO  THMA. Y4eOHas | (MOHOOJIOK), CTOJ IperojiaBaTeNIbCKui,
ayquTOpUs  JUISL  TIPOBEINEHHUS  3aHATHH | OCKa ayauTOpHas(MenoBas).
CEeMHUHApPCKOTo TUMa. Y4yeOHas ayAuTOPHs JUIs
KYpCOBOTO TPOEKTUPOBAHHS  (BBITIOTHEHUS
1 | kypcoBeix pabot). YueOHas aynuTopus s
IIPOBE/ICHUS TPYNIOBBIX U UHAUBUAYAIbHBIX
KOHCYJIbTallMi. YueOHas ayauTopus MAjs
IIPOBE/ICHUS 3aHATHM TEKYILEro KOHTPOJS U
npomexyrouHoit arrectaruu (YJIK-411).



http://geometry2006.narod.ru/
http://kvant.mccme.ru/key.htm
https://drofa-ventana.ru/kompleks/umk-liniya-umk-i-f-sharygina-geometriya-7-9/
https://drofa-ventana.ru/kompleks/umk-liniya-umk-e-v-potoskueva-geometriya-10-11-uglub/

n/n

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00paTOpPuii, MACTEPCKUX U
Ap. 00BbEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMENIeHUH JJIfl CAMOCTOATEILHON
paboThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

Aynutopust BeOKOH(EPECHITHIA.
VYyeOHass  ayauropus Ui
3aHATUNA  JIGKIMOHHOTO  TuMa. YueOHas
aymuTOpUsl  JUISL  TIPOBEICHUS  3aHATHMA
CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
KYpPCOBOTO TMPOCKTHPOBAHUS  (BBITIOJTHCHHUS
KYpPCOBBIX paboT). YueOHas ayauTopus i
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYyNbTallMii YueOHas ayautopus JUis
MIPOBEJICHUS 3aHATHN TEKYIIETO KOHTPOJIS H
npoMexyrounoit arrecraimu (VJIK-314a)

IIPOBEICHUS

Crouibl pernoiaBaTeabcKue, CTybs, J0CKa
ayauTopHas (MenoBasi) , CACTEMHBIH OJIOK.

Kommnberorepnenii  kmacc. Ilomemenue mis
CaMOCTOATENIbHON paboThLI. YyeOnas
aymUTOpUsSL  JUISL  TIPOBEICHUS  3aHATHMA
CEMHUHAPCKOT0 THIIA. Y4eOHas ayAUTOPHS IS
KYpPCOBOTO TIPOCKTHPOBAHUS  (BBITIOJTHCHHS
KYpPCOBBIX PaboT). YueOHass ayauTopus i
MIPOBEJICHUS] TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCynbTallMil. YueOHas ayautopus JUis
MPOBEJICHUS 3aHATHH TEKYIIET0 KOHTPOJSI U
npomexyrounoit arrecrarmu ( 7-401).

Crobl
YYEHUYECKHUE,
WNHureprner

YYEHHUYECKUE, CTYJbA
IIK ¢ BBIXOZOM B CETH

YuebHas  ayauTopHs I TPOBEACHUS
3aHATUH  JIGKIMOHHOTO  THMA.  Y4eOHas
ayJIUTOpUsl  JUIA  TPOBEACHUS  3aHATHIM
CEMHUHAPCKOTO THIA. Y4eOHas ayIUuTOPHS TSI
KYpCOBOTO TMPOEKTUPOBaHMs  (BBIMOTHEHUS
KypCOBBIX pPaboT). YueOHas ayquTopus s
MIPOBEJICHUS TPYIIOBBIX W WHAWBUIAYATbHBIX
KOHCYJIbTAIlMi. YueOHas ayJauTopus s
MIPOBEICHUS 3aHATHH TEKYIIEro KOHTPOJIS U
npomexxyrounoit arrectarmn. (YJIK-310).

CTonpl  yYCHHYECKHE JIByXMECTHBIC
(MOHOOTIOK), CTON MpernoJaBaTebCKHMA,
CTYJI, JOCKA ayIuTOpHasi(MeIoBasi).
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