MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
(benepaibHOE TOCYIApPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BBICILIET0 00pa30BaHuUs
«TONbSITTUHCKUM rOCY1apCTBEHHBIA YHUBEPCUTET)

b1.B.02

(uHOeKkc oucyuniuHbl)

PABOYAS ITPOI'PAMMA TUCIUAIIINHBI

M36panHble 171aBbI FeOMeTPHH 1JIs1 IPO(PHIBHON IKOJIbI

(HaumeHoB8aHue OUCYUNTUHDL)

1o HanpasyeHuio noarotoBku 44.04.01 Ilemarornyeckoe oOpa3oBaHue
HaIpaBJIeHHOCTH (Mpoduis) MaTemaTHyecKkoe 00pa3oBaHUe
®dopma 00ydeHHs: OUHAS
I'ox Habopa: 2020
O6mas TpynoemMkocTsb: 4 3E

Pacnpe}leﬂeﬂne YacoB JUCHUILIMHBI IO CeMeECTpamM

Cemectp 2

dopMa KOHTPOJIA | DK3aMEH Hroro
Bun 3ansiTuit
Jlexun 16 16
JlaGopaTopHble
[TpakTnaeckue 32 32
ITpoMexyTouHas aTTeCTalusl 0,35 0,35
KonraktHas pabora 48,35 48,35
CamocrosTenpHas paboTta 60 60
Kontponb 35,65 35,65
Hroro 144 144




Pabouyto mporpaMmy cOCTaBUIIH:
3aB.kadeapoii, nmpodeccop, A.m.H. Yreea P.A.

(OondrcHocms, yueHoe 36anue, cmenens, @amunua H.0.)

npodeccop, npodeccop, A.1.H., K.(.-M.H, JJopodees C.H.

(OondrcHocms, yueHoe 36anue, cmenenv, Pamunua H.0.)

PenensupoBanue pabouei mporpaMMbl TUCHUTUIAHBIL:

OtcyrcTBYyeT

Penensent

(OondrcHocms, yueHoe 38anue, cmeners, Qamunus H.0.)

Pabouas mporpamma QuCHMIUIMHBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebGHOro ruiaHa
HanpasiyieHus: noarotoBku 44.04.01 «Ilenarornueckoe oopazoBaHue»

Cpoxk peiicTBusi padoueil mporpaMMsbl IMCHMIIMHBI 10 «31» aBrycra 2022 r.

YTBEPX/IEHA

Ha 3aceganuu Ka(be)lpbl «BpIcIIas MaTeMaTHKa U1 MaTeMaTHYECKOE O6p830BaHI/IC»

(mportokoin 3aceqanus Ne 2 ot 12.09.2019 r.).



1. esab ocBOeHUS JUCHUIIIMHBI

Llens ocBOEHUS AUCHUIUIMHBI — MOATOTOBKA CTYJEHTOB K MPENOJaBaHUI0 TE€OMETPUU B OOIIe-
oOpa3zoBarenbHON IMKOJE W  (GOpMHUpPOBAHWE MX TOTOBHOCTH K IEJArOrHYECKONM M Hay4HO-
HCCIIEIOBATENIbCKON JEATEIbHOCTH B KQUECTBE YUUTENS MAaTEMaTUKH.

2. Mecrto aucunminnsl B ctpykrype OIIOIT BO

JIMCIMIUIIMHBL U IPAKTUKH, HA OCBOCHHUH KOTOPBIX Oa3upyeTcst JaHHAs JTUCIUIUIMHA: TeOMEeT-
pus (YpOBEHb OaKaJgaBpHaTa MIIM CIIEIUAIHUTETA).

JIMCIMIUIIMHBI U TIPAKTUKH, JJI1 KOTOPBIX OCBOCHHUE JAHHOHN JUCIUIUITMHBI HEOOXOAMMO Kak
npeamecTpyromee: [IpoekTupoBaHUe cojiepKaHus ICKTUBHBIX KYPCOB IO MaTEMAaTHKE JUIS MPeN-
npoduiasHOro U npoduisHoro ooyuenud. Teopust 1 MeToAMKA OOYUYEHUs] MAaTreMaTHKE B PO IIb-
Ho¥ 1ikoJie 2,3.IIponsBoacTBeHHas (IIegaroruyeckas) IpakTHKa, a Takyke npH BeinogHeHnu BKP.

3. Ilnanupyembie pe3yJabTaThl 00y4eHHs

dopmMupyeMbie U KOH-
TPOJIMpyeMble KOMIIeTeH-
107071
(k01 1 HAUMEHOBaHMe)

HNHaukaTopsl JOCTHKEHUS
KOMIIeTeHIIU I
(ko1 M1 HAaUMEeHOBaHHE)

[lnanupyemble pe3yJibTaThI
o0yueHust

[TK-1. CnocobeH peanu3o-
BBIBaTh MPOTPaMMBbI 00yUe-
HUs MaTeMaTuke (6a30BOro
U yriayO0JIeHHOTO YPOBHEM)
Ha CTYIEHU CPEIHET0 00-
ero oOpa3oBaHMS U MPO-
IpaMM JIOTIOJIHUTEIILHOTO
MaTeMaTU4YeCKOro 0opaso-
BaHUS

HIIKO-1.1. 3HaeT ocHOB-
HBIC MOJICTTH TIOCTPOCHUS
nporecca 00y4eHus Mate-
MaTHKE JJIsl CTYIICHH
cpemHero oo6iero oopas3o-
BaHUS U JOIOIHUTEILHOTO
oOmero oopa3oBaHus

3HaTh: OCOOCGHHOCTH IMpoIlecca
0o0y4eHHUs TeOMEeTpUru U MaTeMa-
THKE B 00meo0pa3oBaTeIbHON
HIKOJIE.

YMeTh: HCIIOIB30BaTh 3TH OCO-
OCHHOCTU C IICNIbIO ITOBBIIICHUS
sbdekTuBHOCTH OOyUeHHUS Teo-
METPHH.

Bragers: Meromamu M npuemMamu
MIOBBIIIEHUS] KadyecTBa OOy4YeHMS
TEOMETPHH Il CTYNEHH CpeaHe-
ro oOmiero oOpa3oBaHusd U JO-
MOJIHUTENILHOTO 00111ero o0paso-
BaHUSI.

HIIKO-1.2. Ymeer o1Ou-
paTb COOTBETCTBYIOLIEE CO-
JiepKaHne, METOJIbI U TIpHe-
MBI JJIs1 peajin3aluy mpo-
rpaMM oOydeHus MmaTema-
THKe (6a30BOTO U yriryo-
JICHHOT'O YPOBHEH1) Ha CTY-
IIEHH cpeHero ol1iero oo-
pa3oBaHus U MPOrpaMM JI0-
MIOJTHUTEITHHOTO MaTeMaTH-
4eCKOro o0pa3oBaHus, a
TaKXe JUIsl TUarHOCTHKH U
OLIEHKU PE3YJIbTaTOB OC-
BOCHHS 00yYaroIUMHUCS
OCHOBHBIX U JIONIOJHUTEIIb-
HBIX 00pa30BaTEIbHBIX TPO-
rpaMM 10 MaTeMaTHKe

3HaTh: COOTBETCTBYIOIIEE COJIEP-
JKaHUE, METOJIbl U TPHUEMBl s
peaiMzalii MporpaMM OOydeHHUs
reomeTpun (6a3oBoro u yrmyo-
JIEHHOTO YPOBHE).

YMeTs: AUArHoCTUPOBAThL U OLC-
HUBAaTb PpE3YyJIbTaTbl OCBOCHUMA
06y‘{aIOH_II/IMI/IC}I OCHOBHBIX W O0-
HOJIHUTCIBHBIX O6paSOBaTeJ'H)HI)IX
ImporpamMm I10 rcOMCTpHHU.

Brnaners: meTogamu u mpueMamu
peanu3anuu mporpaMMm oOydeHUs
reomeTpun (6a3oBoro u yrayo-
JICHHOTO YpOBHEH) Ha CTYIEHU
cpemHero odmero oOpa3oBaHHs U
MPOrpaMM JIOTIOJTHUTEIHHOTO Ma-
TeMaTU4ecKoro oOpa3oBaHMs, a
TaK)Ke NIl TUarHOCTUKU M OIIeH-




KM pe3yJbTaTOB OCBOEHUS 00y-
YalOUUMHUCS OCHOBHBIX U JIOMOJI-
HUTEJIbHBIX 00pa3oBaTeIbHbIX
Mporpamm o reoMeTpuun

UIIKO-1.3. Bnageer anek-
BAaTHBIMU KOHKPETHOM CH-
Tyaluu IeHCTBUSIMH 110
peanu3aiy mporpaMmm
0o0ydeHus: matemaTtuke (Oa-
30BOTO U YIITyOJIEHHOTO
YpOBHEN) Ha CTYIICHH Cpe]l-
Hero o0111ero oopa3zoBaHus
Y TIPOTPaMM JIOTIOTHUTEITb-
HOTO 0011Iero 00pa3oBaHUs

3HaTh: 0COOEGHHOCTU pean3aluu
porpaMM OOy4Y€HHUsI TE€OMETpUU
(6a30BOro M yriyoJIeHHOTO YPOB-
Hel) Ha CTYNEHHU CpeaHero ooiie-
ro o0pa3oBaHUs U MPOTPaMM JO-
MOJTHUTEIBHOTO 00pa30BaHUS Ma-
TEeMaTHKe.

YMeTb: HCIOJIB30BATh 3TH OCO-
OCHHOCTH TIpU peaNH3alUU TIPO-
rpamm o0y4yeHus reomerpuu (Oa-
30BOT'0 M YIJIyOJIEHHOTO YPOBHEH)
Ha CTYIIEHH CpeIHero oouiero oo-
pa3oBaHUs M MPOTPAMM JIOTIOJIHU-
TEJIBHOTO 00pa3oBaHUs MareMa-
THUKE.

Brnagers: aiekBaTHBIMH KOHKPET-
HOM CHUTyalUH JEUCTBUSIMU II0
peaMzanuy nporpaMM oOydeHus
reomeTpun (6a3oBoro u yrayo-
JIEHHOTO YPOBHEH) Ha CTYIEHH
cpemHero oodmiero oOpa3oBaHUs U
POrpaMM JIOTIOITHUTEILHOTO 00-
niero oOpasoBaHus.

[TK-3. Cniocoben npoekTu-
pOBaTh CofIep)KaHUE U
yu4eOHO-METOINYECKUE Ma-
Tepuabl, 00ecreynBao-
e pean3anuio Ipo-
IpaMM pa3HOIr'0 YPOBHS U
HaIpaBJIEHHOCTH 110 MaTe-
MaTHKe

NIIK-3.1. 3naer ocoOeHHO-
CTH COAEpXKaHHs 00yUeHHs
MaTeMaTHKe (Ha CTyNEeHU
cpenHero odIiero oopaso-
BaHMsI), a TAKXKE JOTOJTHU-
TeTbHOT0 00pa30BaHUs U
HAIPABIICHUS €T0 Pa3BUTHS
u o0orarieHus; yaeoHo-
METOMYECKOro odecrneye-
HUs1 00pa30BaTENLHOTO
mporecca, HOpMaTUBHBIE
TpeOOBaHUS K HEMY

3HaTh: 0COOEHHOCTHU COJIEpKaHUs
o0y4yeHHs] TeOMeTpUu (Ha CTyre-
HU cpeaHero oOmiero obpaszoBa-
HUS), a TakXe JIOMOJHUTEIBHOTO
00pa30oBaHUs M HaIpaBJIEHUS €0
pa3sBUTH U 00OTallEHUs.

YMeTh: MPUMEHSTh 3TU OCOOEH-
HOCTH B IIpolecce 00y4eHHsl reo-
METPHUH C IIETbI0 MOBBIIICHUS Ka-
YeCTBA YCBOCHUS 3HAHUM.

Brnaners: mMeTomamMu MpOEKTHpO-
BaHUs OOy4YeHHUs reoMeTpuu (Ha
CTYIIEHU CpeAHero oodiero oodpa-
30BaHMs, a TaKXKe JOMOJHUTEIb-
HOTrO O00pa30BaHMS U HaIpaBlie-
HUS €r0 Pa3BUTHUS U OOOTalCHHUS;
y4aeOHO-MeToIuuecKoro  obecrie-
YeHus: 00pa30BaTENBHOrO IMpO-
1ecca, HopMaTuBHbIE TpeOOBaHUs
K HEMY.

NIIK 3.2 Ymeet orOupath
WHCTPYMEHTApUN U METO/bI
JUTSL OpraHU3alluu pas3iny-
HBIX BUJIOB JI€ATEIbHOCTH
YYaIUXCs PU OCBOCHHUH
mporpaMMm oOydeHus: MaTe-

3HaTh: UHCTPYMEHTApUH U METO-
Jpl JUI OpraHU3alUy pa3IudHbIX
BUJIOB JICSTEIBHOCTH yYalluXcCs
IIPU OCBOEHHUH TpOrpamMm o0yde-
HUsl reomeTpun (0a30BOTO M yr-
JTyOJIEHHOTO YPOBHEH).




Matuke (6a30BOro U yriyo-
JIEHHOT'O YPOBHEH) Ha CTY-
MIEHU CPEHETO 00IIero 00-
pa3oBaHUs U MPOTPAMM JI0-
MOJTHUTEIHHOTO MaTeMaTH-
4ecKoro oopazoBaHus

YMeTb: OoTOMpaTh HMHCTPYMEHTA-
pHif U METONBI Ui OpTaHU3aINH
pa3IMYHBIX BHUJIOB JESATECIHHOCTH
yUYalluXxcsi TpU OCBOCHUHM TMIPO-
rpamMMm o0yuyeHus reomerpuu (6a-
30BOT0 M YIUNIyOJEHHOTO YpOB-
HEl).

Biagers: MeronamMu U npuemMamu
0oTOOpa MHCTPYMEHTapUl U METO-
Jbl JI71s1 OpTaHM3ALUU Pa3IMYHBIX
BUJIOB JICSATEILHOCTH yYaIIUXCs
IIPU OCBOEHHUH TMPOrpaMM 00yde-
HUA reoMmeTpun (6a30BOTO U yr-
JTyOJIEHHOTO YpOBHEH) Ha CTyIe-
HU cpefHero oomero oodpa3oBa-
HUS ¥ IPOTPAaMM JONOJTHUTEIHHO-
ro MaTeMaTU4ecKoro ooOpa3oBa-
HUSL.




4. CTpyKTypa U coaep:KaHue TUCHHUILINHBI

Monyab
(pasznen)

Bun
yueOHoM
padoThI

HauMenoBanue TeM 3aHATHH
(yuedoHoO¥ padoThI)

Cemectp

Oo0nem, u.

Banabl

HNHTepakTHB, 4.

DopMBbI TEKYLLET0
KOHTPOJISA (HAUMEHO-
BaHHE OLCHOYHOIO0
cpeacTna)

Pa3nen L.

Jlex
Ip

IliianumeTpus

1.1. TpeyronbHUK, €T0 3aMeyaTelIbHbIE TOUKH
U JINHUH.

1.2. TpeyronpHUK, YETHIPEXYTOJbHUK U OK-
PYXHOCTb.

1.3. Ilmomanp TpeyrojabHUKA, YETHIPEXYTOIb-
HUKA 1 MHOTOYT'OJIbHUKA.

8+
16

NunuBuayanbHOE
samanue Nel

CP

[loaroroBka K 3aHATHAM, PEeIIEHUE 32,124, BBITION-
HEHUE WHAWBHUIYaHHBIX 3a/IaHUH.

30

Pasznen 2.

Jlek.
Ip

Crepeomerpusi

2.1. Ilpusma, mapasutenenuries, Ky0, mipamu-
na. Durypsl BpalieHus B KOMOUHAIMAX C
MHOTOTPaHHUKAMH.

CedeHust NPOCTPAHCTBEHHBIX (PUTYP MIIOCKO-
CTBIO

2.2. BeKTOpHO- KOOpJMHATHBIA METO/ B IIPO-
cTpaHcTBe. PaccTosiHUS B IPOCTpaHCTBE

2.3. Vbl B IPOCTPAHCTBE.

8+
16

NunuBuayanbHoe
3amanne Ne2.3

NuauBuyanbHOe
saganue Ned

CP

[ToaroToBka K 3aHATHUSIM, pELIEHUE 3aa4, BBIIOJI-
HEHUE WHAMBUIYyaIbHBIX 3a7aHui. [ToaroroBka K
9K3aMEHY.

30

Paznen 1
Paznen 2

ITA

JK3aMeH

0,35

Bompocer Ne 1-60

KonTpoas

35,65

Hroro:

144




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Tpu peanuszanuu MporpaMMbl UCTIONB3YIOTCS pa3iMyHbIe 00pa3oBaTeIbHBIE TEXHOJIO-
THH:

- Tpagunuonubie 00pa3oBaTeibHbIEe TEXHOJOTHHN - JICKIMH, IPAKTUUCCKUE 3aHATHUS,
camocTosTeNbHas padora, U/13.

- TexHoJIOrMH NMPOGJIEMHOr0 00y4eHUsl — TMPAKTHUECKOE 3aHATHE B (POpME MPAKTUKY-
Ma, CEMHUHAp C UCIOJIb30BAHUEM IBPUCTUYECKOTO METOAa U MO3TOBOT'0 IITypMa.

CamocTosiTenbHast pabota CTYJCHTOB IpeycMaTpuBaeT BBITIOJIHEHUE
JOMAITHUX 3a/IaHui M0 KaXJIO0W TeMe, a TaK)KE BBIIIOJIHEHUE YEThIPeX MHAWBHIYaJIbHBIX 3a7a-
HUH, KOTOPHIE BBIAAIOTCS HA TPU-UETBIPE HENEINU M CHAIOTCA B TEYEHHE BCErO CEMECTpPa Ha
MPOBEPKY MpemnojaaTento. Kax el cTyeHT nojyyaet cBoi Bapuant M/13.

6. Meronnyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHBI

B pesynbTare u3yueHus AUCHUIUIMHBI OOy4aromipecs H3y4aT  OCHOBHBIE METOIbI U
IIPUEMBbI

peleHHs TeOMETPUYECKHX 3a/1au IKOJIbHOro Thia. Ocoboe BHUMaHKE B Kypce CleayeT
YAEIUTh PELICHUIO INIAHUMETPUYECKUX U CTEPEOMETPUUYECKUX 3a/1ay MOBBIIIEHHON TPYJHOCTH.
Cpenu MeTOJIOB pelleHHUs 3TUX 3ajjad BHUMaHUE OyJeT YIEIeHO BEKTOPHOMY M BEKTOPHO-
KOOpPJIMHATHOMY METOJly, METO/aM IOCTPOECHMSI CEYEHH MHOTIOIPDAaHHUKOB M BBIYUCIICHHS HMX
YUCJIOBBIX XAPAaKTEPUCTUK, TAKUX KAK IJIOIIAJb CEYEHUs, YTOJ MEXKAY IJIOCKOCThIO CEUEHUS U
IJIOCKOCTSIMU I'PaHeil COOTBETCTBYIOIIETO MHOIOIPaHHHUKA.

[TpoBepsiemble 3aaHUs HampaBieHbl HA (POPMHUpPOBAHUE 3HAHUN U YMEHHH, HEOOXOHu-
MBIX JJI TPENO/JAaBaHUs FEOMETPUU B 00111€00pa30BaTENbHbIX YUPEKICHHIX.

[Tpu BBITIONIHEHUY 3ajaHU HEOOX0IUMO 00s3aTeNbHO JAeNaTh 000CHOBAHUS, TPAMOTHO
n300paxaTh 4YepTEX M U PUCYHKHU K 3a/1a4aMm.

7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Kona konTpoaupyemoii
CeMecTp | KOMIeTeHUHMH (MU ee
YACTH)

[IK-1 NunuBunyanbHoe 3aanue Nel;
NunuBunyansHoe 3amanue No2;
2 NunuBunyanbHoe 3aganue No3;
NunuBunyansHoe 3amanue Ned
Bonpocwi k axzameny Ne 1-60.
[1K-3 NunuBunyanbHoe 3aganue Nel;
NunuBunyansHoe 3amanue Ne2;
2 NuauBuayansHoe 3aganue Ne3;
NunuBunyansHoe 3ananue Ned
Bonpocwi k axzameny Ne 1-60.

HaumenoBanue
OLICHOYHOI'0 CPeACTBA

7.2. TunoBble 3aJaHUS WU MHbIE MATEPHUAJIbI, HEOOX0AMMBbIe /ISl TEKYLIEero KOH-
TPOJIsA



7.2.1. AuauBuayanbHoe 3axanue Nel Tema: Onopnuvie 3a0auu nnanumempuu
BAPUAHT 1

1. JIBe CTOpPOHBI OCTPOYTOJIBHOIO TPEYroJbHUKA paBHBI 3 U 4, a MeIUaHbl 3TUX CTOPOH Iepece-
KarOTCs MO/ MpAMbIM yrioMm. Haiiiure TpeThio CTOPOHY 3TOr0 TPEYroJIbHUKA.

2. BeicoTa npsAMOYTOJIBHOTO TPEYTrOJbHUKA, IPOBEACHHAS U3 BEPIIMHBI €r0 IPsIMOro yIia, pas-
OMBaeT 3TOT TPEYTrOJIbHUK Ha JIBa TPEYTrOJIbHUKA, B KOTOPBIE BIIMCAHBI OKPYXKHOCTH PaanycoB |
u 2. Haliiute paanyc OKpyKHOCTH, BIMCAHHOW B IAHHBIN TPEYroJIbHUK.

3. B TpeyronpHHK, CTOPOHBI KOTOPOTO paBHBI 7, 6 M 9, BIMCaHa OKPYXKHOCTh. Haiinure AIuHBI
OTPE3KOB 3TUX CTOPOH, Ha KOTOPHIE OHM JIETATCA TOUKAMU KACAHMS C BHUCAHHON OKPYKHOCTBIO.
4. IMnomanb paBHOOEAPEHHOM Tpareuu paBHa 288, a ee MuaroHaId B3aMMHO MEPIEHANKYIISP-
Hbl. Haliiute BBICOTY 3TOM TpamneuuH.

5. B npsiMOyroJibHyI0 Tpamnenuio ¢ OCHOBaHUSMHU 2 M 3 BOHMcaHa OKpYXHOCThb. HalauTe mio-
11a/1b 3TOM Tpamneruu.

6. JIBe OKpy>KHOCTH paanycoB 4 u 9 KacaroTcsi BHEITHUM 00pa3omM B Touke M. K HuM npoBeneHbl
BHEIIHsS KacaTelbHas U BHYTPEHHsIs KacaTenbHas, mepecekaromuecs B Touke H. Haiinure: a)
paccTosiHuEe MEX/1y TOUKaMU KacaHUs OKPY>KHOCTEW ¢ BHELIHEH KacaTeJIbHON NpsIMOM; 0) JUTHMHY
otpezka MH; B) onpenenute BUI TPEYTOJbHUKA C BEPIIUHAMHI B TOUYKAaX B3aMMHOI'O KAaCaHUS OK-
PYKHOCTEH U IIPSIMOIA.

BAPUAHT 2

1. JIBe cTOpOHBI OCTPOYTOJBHOIO TPEYroJbHUKA PAaBHbI 6 U 7, a MEIUaHbl 3TUX CTOPOH Iepece-
Kal0TCs 110 NPSAMBIM yrioM. Haiiiure TpeTbio CTOPOHY 3TOr0 TPEYTOJIbHUKA.

2. BricoTa npsIMOYroJIbHOTO TPEYrOJIbHUKA, POBEACHHAs U3 BEPILUHBI €ro MPSMOIo yria, pas-
OMBaeT 3TOT TPEYTOJILHUK Ha JIBa TPEYTOJIbHUKA, B KOTOPbIE BIUCAHBI OKPYKHOCTU PajiiycoB 2
u 4. Haiinure paguyc oKpyKHOCTH, BHMCAHHOMN B IaHHBII TPEYrOJIbHUK.

3. B TpeyronbHUK, CTOPOHBI KOTOPOTO paBHbI 8, 7 U 9, BOUCaHa OKpYyXHOCTh. Haiinute nimHbl
OTPE3KOB 3TUX CTOPOH, HAa KOTOPHIE OHM JIETATCSA TOUKAMU KACAHMS C BIMCAHHON OKPYKHOCTBIO.
4. ITnomanp paBHOOEAPEHHOM Tpanenuu paBHa 432, a ee TUaroHajad B3aUMHO MEpPHEeHIUKYISAP-
Hbl. Haliiure BBICOTY 3TOH Tparenuy.

5. B npsAMOyYrosipHyr Tpamnenuio ¢ OCHOBaHWMSMM 2 U 4 BIMCAaHa OKpYKHOCTh. Halimute muio-
11a/1b 3TOM Tpamnenuu.

6. JIBe OKpy>KHOCTH paauycoB 4 u 8 KacaroTcsl BHEIIHUM 00pa3zoM B Touke P. K HuM nmpoBeneHsl
BHEIIHsS KacaTelbHas U BHYTPEHHSs KacaTellbHas, nepecekatouiecs B Touke K. Haiinure: a)
paccTosiHuEe MeXIy TOUKaMH KacaHUsl OKPY)KHOCTEH C BHELIHEH KacaTelIbHOM MpsIMOH; 0) AUHY
otpeska PK; B) onpenenurte Bua TpeyrojipHUKa C BEPIIMHAMYU B TOYKAaX B3aMMHOI'O KAacaHHs OK-
PYKHOCTEH U IIPSIMOIA.

7.2.2. UnpuBuayanabHoe 3aganue Ne 2.  Tema: Paccmoanus 6 npocmpancmee

BAPHUAHT 1
1. Touka H — cepenuna pe6pa PB npaBunsHoro terpasapa PABC. Onycturte nepreHIuKysp
u3 Touku H: a) Ha mpsmyto AC; 6) Ha BeicoTy PO Terpasapa, O € (ABC). Haiinute niuHy Kax-

JIOTO TIEpIEHIUKYIISPa, €CIIU pedpo TeTpasapa paBHO 22 .

2. B mpasunpHOU mectuyronsHoU nipuzmMe ABCDEFA;1B1C1D1E; F1, Bce pebpa xoTopoit paBHBI
1, HaiimuTe paccTossHue OoT Touku B 1o mimockoctu AEF.

3. B xyoe ABCDA;B1C1D; ¢ pebpom 18 TpeOyercss HallTH paccTOSTHHE MEXAY NPSIMBIMH: a)
A1C u BlDl; 6) BlA u ClB



4. B cucteme koopaunat Oxyz pacnonoxen kyo ABCDA;B;,C1D; Tak, uro D(1;0;0), C; (0;0;1),
B(0;1;0), C(0;0;0). IToctpotite 3TOT Ky0. KoopaunaTtHeiM MeTOI0M HaiiguTe paccrosaue: 1. Jlo
npsimord ACy ot Touku: a) Ag; 6) By; B) C. 2. 1o mmockoctu A1BC; ot Touku: a) By; 6) C; B) Dy;
r) D. 3. Mexny npsmbeimu: a) A1C1 u ABy;

0) BD; u B;C; B) BD u B;M, rane M — cepenuna pedpa AB.

5. IlpaBunbHas mectuyroiabHas npusma ACDEFA;B1C1D;E;F;, Bce pebpa xoTopoii paBusl 1,
pacmosnoxeHa B cucreMe koopauHat OXYZ Tak, 4TO IEHTP €€ OCHOBAHHS COBIAJACT C HAYAIOM

J3_ 1 \/_1

KoopauHaT, a BepummHbl Aj, B, C, B; UMEOT KOOpAMHATHI: A1(7,——,1), - 0)

V31

C(0;0), 81(7 ; E;l). [TocTpoiiTe 3Ty mpU3My U KOOPIMHATHBIM METO/IOM HAaJUTE paccTos-

Hue: a) oT BepwnHbl B 1o npsamoit D1F1; 0) o Bepmmubl A 1o miockoctu AC1E1; B) Mexny
npsimeiMu A1B u EqF.

BAPUAHT 2
1. Touka M — cepenuna pedpa AC npaBmwibHOTO TeTpadapa PABC. Onycturte nmepneHIuKysp
u3 Touku M: a) Ha npsimyto BP; 6) na Beicoty CO Terpadmpa, O € (PAB). Haitnure minny kax-

JIOTO MEPIEHAUKYISIpa, eclid pedpo TeTpasapa paBHO 42

2. B mpaBunpHOU mectuyronsHol npuzmMe ABCDEFA;1B1C1D1E; F1, Bce pebpa koTopoii paBHBI
1, HalimuTe paccTossHKME OT ToukH F 10 mmockoctr A1BC.

3. B kyoe ABCDA;B;C1D; ¢ pebpom 18 Tpedyercs HaiiTh paccTosiHue MeXIy npsmbivu: a) AjC
u D1A; 6) BiAu BD.

4. B cucreme xoopaunat Oxyz pacmnonoxken kyo ABCDA;B;1C1D; tak, uto C(1;0;0), B1(0;0;1),
A(0;1;0), B(0;0;0). IToctpoiite 3TOT Ky0. BEeKTOpHO-KOOPANHATHBIM METOJIOM HAaWIUTE PACCTOSI-
aue: 1. Jlo npsmoii AC; ot Touku: a) Ag; 6) By; B) C. 2. lo mnockoctu A1BC; ot Touku: a) B1; 6)
C; B) D1; 1) D. 3. Mexnay npsmbimu: a) A;Cy u AB1; 6) BD; u B1C; B) BD u BijM, roie M — cepe-
nuHa pedbpa AB.

5. IlpaBunpHas mectuyronsHas npuzmMa ACDEFAB;C1D1E;F1, Bce pebpa xotopoii pasusl 1,
pacrionoxkeHa B cucteme koopauHat OXYZ Tak, YTO IEHTP €€ OCHOBAaHUS COBIAJACT C HAYAIOM

koopauHar, a Bepmmebl B, C, D, C; umeror koopauHatel: B (£ L 0) C(0;1;0), D (-
f 1
2

a) oT BepmmHbI B 10 mpsmoit C1D1; 6) ot Bepmmubl B 10 mnockoctu AB1D; B) Mexny npsimbi-
mu A1B u AF;.

—;0), C1 (0;1;1). ITocTpoiiTe 3Ty MpHU3MY U KOOPAMHATHBIM METO/I0OM HalJIUTE paccTOsIHUE:

7.2.3. UuauBuayaianHoe 3ananue Ne 3.  Tema: Yenst ¢ npocmpancmee

BAPHUAHT 1

1. ABCDEFA;B;C1D1E; F; - mpaBunbHas mectuyrosibHasi mpu3Ma, Bce pedpa KOTOpoi paBHHI 1.
Haiinure Benuunny yria mexxay npsMeiMu F1B n AjA.

2. Jlan ky0 ABCDAB;C1D; ¢ pebpom, paBabiM 1. Haligure curyc yria mexay npsmoit A;C u
(C,.CD).

3. lam xy0 ABCDA1B;C1D; ¢ pebpom, paBueiM 1. Haitnure cunryc yrma mexnay (BCCip) u
(BC1D).

BAPUAHT 2

1. ABCDEFA;B;C;D1E; F; - npaBunpHas mectuyronbHas mpusMa, Bce pedpa KOTOpoil paBHHI 1.
Halinure BennuuHy yria mexnay npssMeiMu A1B n B1E.

2. an kyo6 ABCDA1B1C1D; ¢ pebpom, pasubim 1. Haiinute cunyc yrna mexnay npsimoit A1C u
(BC1D).



3. Jan ky6 ABCDA;B;C1D; ¢ pebpom, paBubeiM 1. Haitnute cunyc yrina mexay (AB1D1)
141 (AlBC;L).

7.2.4. UupuBuayanbHoe 3a1anue Ne 4.  Tema: Queypsl épauienusn 6 KomouHayusax
€ MHO202PAHHUKAMU

BAPHUAHT 1

1. B xy0 nmomerensl JBa Kacaromuecs Ipyr Apyra paBHbIX mapa. [lepBeiii map kacaercsi Bcex
rpaneit ky0a, coep Kallux OJHY €ro BEpIIMHY, BTOPOH - BCeX rpaHel KyoOa, coieprKaliux mnpo-
TUBOIIOJIOKHYIO €/ BEpIIMHY B TOM ke TpaHu KyOa. Haiiaure paguycsl 3THX 1IapoB, eciiu pedpo
KyOa paBHO 7.

2. B xy0 noMerieHsI JiBe Kacaruuecs Apyr Apyra BHEUTHUM 00pa3oM cepsbl, paanychl KOTOPHIX
otHocsTcs Kak 3:5. Ilepast cdepa kacaercs Bcex rpaHel Ky0a, coiepKalux OIHY €ro BEepIIH-
HY, BTOpast KacaeTcsl BCEX €ro rpaHei, CoAep Kalliux NPOTHBONOIOKHYIO €l BepIIMHY 3TOTO KY-
6a. Haitnure paguycel 3 TuX cdep, ecinu pedpo kyda paBHo 16.

3. Haiinure HanMeHbIIee 1 HanOOJbIIIEe PACCTOSHHS MEXAY ABYMS TOUYKaMH, OJHA U3 KOTOPBIX
JeXUT Ha cepe, BIHcaHHOU B KyO ¢ peOpoMm 1, a npyras - Ha cepe, OMUCAHHONW OKOJIO ATOTO
KyOa.

4. Nan ky6 ABCDA;1B1C1D; ¢ pe6pom 1. Haiinute paauyc chepsl, mpoxosiiel uepe3 Tpu ero
BEPIIMHBI OJHOM I'paHM, €CIIM IEHTP ATOH cepsl JSKUT Ha cdepe, OMIUCAHHONW OKOJIO TaHHOTO
KyoOa.

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

a) paanyc cdepsl; 0) pacCTOSIHHS OT LIEHTpa cephl 10 BEPIIMHBI, TPaHU U pedpa TeTpaspa.

BAPUAHT 2

1. B xy0 moMereHsl JBa Kacaromumecs Ipyr Apyra paBHbIX mapa. [lepBeiii map kacaercsi BCex
rpaHeil Kky0a, cojepxalux oJHy €ro BepIIMHY, BTOPOH - BCeX rpaHeil kyOa, coneprkaliux mpo-
TUBOIIOJIOKHYIO €/ BEPIIMHY B TOM ke TpaHu KyOa. Haiinure paguycel STHX m1apoB, eciu pedpo
KyOa paBHO 5.

2. B ky0 noMenieHsl ABe Kacaroluecs Jpyr Apyra BHEIIHUM o0pa3oM chepsl, paanychl KOTOPBIX
otHocAaTcs kak 3:7. IlepBas cdepa kacaercs Bcex rpaHeil Ky0a, cofepKalux OJHY €ro BepIlH-
HY, BTOpasi KacaeTcsl BCEX €ro rpaHei, CoAep KalliuxX MPOTHBOMOJIOKHYIO €l BepIINHY 3TOTO KY-
6a. Haiimute paguycsl 3Tux cdep, ecnu pedpo kyda paso 20.

3. Haiinure HanMeHbIIee ¥ HanOOJIbIIEe PACCTOSHUS MEXKIY JBYMS TOYKAMH, OJIHA U3 KOTOPHIX
JEeKUT Ha cepe, BOUCAHHON B KyO ¢ peOpoM 2, a apyras - Ha cdepe, OMUCAHHOW OKOJIO 3TOro
KyOa.

4. Tan xy6 ABCDA1B1C1D; ¢ pebpom 2. Haiinute paguyc cepbl, Ipoxoasiiei uepe3 Tpu ero
BEPIIMHBI OJHOM I'paHM, €CIIM IEHTpP ATOH cepsl JKUT Ha cdepe, OIMMCAHHONW OKOJIO TaHHOTO
KyOa.

5. Cdepa kacaetcs Bcex pedep mpaBUILHOTO TeTpadapa ¢ pedpom 12. Halinure:

a) paguyc cdepsl; 6) pacCcTOSHUSA OT LEHTpPa cepsl 10 BEPUIMHBI, IPaHU U pedpa TeTpaspa.

Kpurepun oneHok mHauBuayaabHbIX 3aganui Nel,Ne2, Ne3, Ne4

- Onenka «Omauunoy: BBIIIOJHEHBI BCE 3a/1aHUs C BEPHBIMH MOJIHBIMHU apryMEHTalUusIMU
JIOTUYECKOT0, Tpa)uyeCcKOro U BHIYUCIUTEILHOTO KOMIIOHEHTaMH.

- Onenka «Xopowioy: BBITIOTHEHBI BCE 3aJaHMsl, HO OOHAPYKUBAIOTCSI HEBEPHBIE apry-
MEHTAIUSIMH JIOTHYECKOTO0, IPpa)UueCcKOro U BHIYUCIUTEILHOTO KOMIIOHEHTaMHU.

- Ouenka «Yooseremeopumenvroy: B 50% BBITOTHEHHBIX 3aJaHUN 0OHAPYKUBAIOTCS HE-
BEpHbIE JIOTUYECKUE, TpaUUeCKe U BEIYUCIUTENbHBIE apTyMEHTAIIUH.

- Ouenka «Heyodosremeopumenvroy: B 6onee 50% BBINOIHEHHBIX 33aHUN OOHApPYKHU-
BalOTCS HEBEPHbIE JIOTUYECKUE, TPapUUEeCKIe U BHIYUCIUTENbHbIE apTyMEHTAIUH.



7.3.011eHOYHbIE CPeACTBA ISl IPOMEKYTOYHOM ATTECTAMHU 10 UTOraM OCBOEHHUS

AUCIHUILTHHBI

Cemectp 2

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAluM

Ne Bompocsl k 3x3ameny

/1

1 Menuanbl, OUCCEKTPUCHI, BBICOTHI, CPEIHUE JIMHUH JI000TO TPEYTOJIbHUKA.

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

3 OKpy>KHOCTb U KpyT. VIX BIIMCAaHHBIE YIJIbl U YIJIBI C BEPIIMHAMU BHE OKPYKHOCTH.

4 Teopema BapunboHa.

3) KomMOnHanmum oKkpyHOCTU U TPEYroJIbHUKA.

6. KoMOuHanmm oKpyHOCTH U TPaneIuH.

7 Teopema MeHenasi.

8 [Tnoniany TpeyroibHUKA U YETHIPEXYTOJIbHUKA.

9 Metos BcnoMoraTelbHOW OKPY>KHOCTH.

10 | CooTHOMmIEHUSI MEXKIy PAaaUyCOM BIUCAHHOW OKPYKHOCTH, TUIOINIAABIO U TIEPHUMETPOM
TPEYroJIbHUKA (C I0Ka3aTeIbCTBOM).

11 | [IpssMoyronbHbBIN TPEYrOJIbHUK, €0 BIMCAHHAS U ONMCAHHAs OKPYKHOCTU (C 00OCHOBA-
HUSIMH).

12 | Teopemsl 0 Tpéx mepneHANKYIsipax. X 10Ka3arenbcTBO M NPUMEHEHHE TPU PEHICHUU
3ajay.

13 | PaccTostHusI B IPOCTPAHCTBE.

14 | VYrusl B npocTpaHCTBeE.

15 | Onpenenenue MHororpannuka. [Ipusma, napamienenunen, Kyo, nupamuja.

16 | IIpaBwiIbHBIN TeTpadIp: ONpeICICHHE, CBOMCTBA, CHMMETPHH.

17 | Ky6: onpenenenue, CBOMCTBA, CAMMETPHH.

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

19 | MHOrOrpaHHUKH, X BIIMCAHHBIE U ONMCAaHHBIE (PUTYPHI BpAIICHNUSI.

20 | IlpaBunbHbIM TeTpasap. Ero BnMcaHHBIN M ONMCAaHHBIN LIAphl; AP, KaCAIOIIUICS BCeX
ero péoep. CooTHOILIEHUS MEXAY JUIMHAMU pedep TeTpadipa U paJAnycoM IIapa B Kax-
JIOM ciy4Yae.

21 | Ky6. Ero Bmucannas m onucanHas cdepsr; chepa, kacaromascst Bcex pedep kyba. Co-
OTHOIIEHMsI MKy JJIMHAMU pedep Ky0a M painycoM I1apa B KaKJJOM Cllyyae.

22 | I'eoMeTprueckre MeCTa TOYEK B MPOCTPAHCTBE (C OOOCHOBAHWEM): a) WEHTP chepsl,
OIKCaH HOM OKOJIO TeTpadpa; 0) mpsMas LIEHTPOB Bcex chep, MPOXOAIIUX Yepe3 TPH
HEKOJJIMHEapHbIe TOUKH; B) JIy4 IIEHTPOB BCeX c(ep, BIUCAHHBIX B TPEXTPaHHBIN yroJl.

23 | I'eomeTpuyeckre MecTa TOYEK B MPOCTPAHCTBE (C 0OOCHOBaHMEM): a) OUCCEKTOp JBY-
IpaHHOTO yria; 0) ueHTp cheppl, BIUCAHHON B TETpadp; B) MpsMas LIEHTPOB BCeX Ila-
POB, KacalOIUXCsl CTOPOH JAHHOT'O TPEYTOJIbHUKA.

24 | OmnpeneneHue cBOOOTHOTO BEKTOPa B IIPOCTPAHCTRE.

25 | JluneiiHble omepanuu Haj BekTopamu. KommiiaHapHble M HEKOMIUIAHAPHBIE BEKTOPHI.
Pasnoxxenne BekTopa 1o 0asucy. YClIOBUSI KOJUIMHEAPHOCTU JIBYX M KOMILJIAHAPHOCTH
TpPEX BEKTOPOB, UX KOOPJMHATHOE BBIPAXKEHHUE.

26 | OnpeneneHne CKIIPHOTO MPOM3BEIECHUS JBYX BEKTOPOB, €ro ajredpandeckue u reo-
METPUYECKHE CBOWCTBA. Y CIIOBHE IEPIEHIUKYISIPHOCTH JIBYX BEKTOpoB. X koopau-
HaTHOE BBIPAXKECHHE.

27 | ApdpuHHBIE M1 METpHYECKHE 33a]]aul CTEPEOMETPHH B BEKTOPHOH O KOOpAMHATHOH (op-

MC. (DOpMyJ'IBI PACCTOAHUA MCKAY ABYMS TOUKAMU M JOCJIICHHA OTPE3Ka B JAaHHOM OT-




HoweHuu. L[eHTpona TpeyroibHUKA, EHTPOU TETPadipa B BEKTOPHON M KOOPIHHAT-
HOU Qopme.

28 | YpaBHeHHE IUNIOCKOCTH. YacTHbIE BUJIBL.

29 | YpaBHeHnue cdeprl. Pasnndnbie BUIbl ypaBHEHUH TPSMON.

30 | ®opMyabl A BBIYMCICHMS yIla B KOOPAMHATHOM BHJE: a) MEXIYy ABYMs IUIOCKOCTS-
MU; 0) MEX1y IBYMS IPSIMBIMH; B) MEXKAY MPSMON U TIIOCKOCTBIO.

31 | ®opmyna Il BBIYUCIEHUS PACCTOSHUS OT JAHHOM TOYKH JI0 IaHHOU IVIOCKOCTH.

32 | HaxoxaeHue pacCTOSIHUS MEXKAY IBYMsI CKPEUIMBAIOIIUMUCS MPSIMBIMA B BEKTOPHOM H
KOOPJIMHAaTHOM BHJIE.

33 | Meauanbl, OMCCEKTPUCHI, BEICOTHI, CPEIHUE JTMHUU JIFOOOT0 TPEYroJbHHKA.

34 | Menuanbl, OMCCEKTPHUCHI, BEICOTHI, CPETHIE JTMHUU IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

35 | Okpy»XHOCTb U KpyrT. VIX BOMCaHHBIE YIJIbl U YIJIbl C BEPIIMHAMHU BHE OKPY>KHOCTH.

36 | Teopema BapunnoHa.

37 | KoMOnHanum OKpy>KHOCTH U TPEYTOJbHUKA.

38 | KomOuHanmum oKpyXHOCTH U Tpalelyu.

39 | Teopema Menenasi.

40 | ITnomaau TpeyrojbHUKA U YEThIPEXYTOJIbHUKA.

41 | Meroa BcnoMOraTeIbHOM OKPY>KHOCTH.

42 | CoOTHOLIEHUSI MEXAY PaJnycoM BIIMCAHHOM OKPY)KHOCTH, IUIOLIA/BbI0O U MEPUMETPOM
TPEYrojbHHUKA (C JOKa3aTeNIbCTBOM).

43 | IIpAMOYTOIbHBIM TPEYroiabHUK, €r0 BIMCAHHAS M ONMCaHHAs OKPY>KHOCTHU (C 000CHOBA-
HUSIMU).

44 | TeopeMsbl 0 TpEX neprneHAUKYIApax. VX 10Ka3aTeabCTBO U NMPUMEHEHUE NP PEIICHUH
3aja4.

45 | . PaccTosiHUS B IPOCTPAHCTBE.

46 | Yrubl B IPOCTPAHCTBE.

47 | Onpenenennie MHOrorpannuka. [Ipusma, mapamienenumnen, Kyo, mupaMusa.

48 | ITpaBuiIbHBIN TeTpasAp: onpeseseHre, CBOHCTBA, CUMMETPHH.

49 | Ky0: onpeenenue, CBOWCTBA, CHMMETPHH.

50 | Onpenenenue ¢uryps! Bpamenus. Llununap, KoHyc, cdepa u map.

51 | MHororpaHHuKH, UX BIIMCAaHHBIE U ONMCAHHBIE (PUTYPHI BpalllEHUSI.

52 | IlpaBunbHBIA TeTpadap. Ero BmmcaHHBIN W ONMMCAHHBIN IIApHI; AP, KACAIOIIUICS BCEX
ero péoep. CoOTHOIIEHUS MEXIY JUIMHAMU pedep TeTpaszipa U paJuycoM Iapa B Kax-
JIOM Clly4ae.

53 | Ky0. Brncannas u onucanHas cepsl; chepa, kacaromascs Bcex pedep kyda. CooTHO-
HICHUS] MEXAY JUTMHAMU pedep Ky0a 1 pailyCcoM IIapa B KaXJI0M ciydae.

54 | 'eomeTpuyeckue MecTa TOYEK B MPOCTPAHCTBE (C OOOCHOBAaHUEM): a) LEHTP CQepsl,
OIKCaH HOM OKOJIO TeTpad/pa; 0) mpsmasi IEHTPOB Bcex cdep, MPOXOISAIUX Yepe3 TPH
HEKOJUIMHEapHble TOUKH; B) JIyd IIEHTPOB BceX cdep, BIMCAHHBIX B TPEXTPAHHBINA yroJl.

55 | 'eomeTpuueckue MecTa TOYEK B IPOCTPAHCTBE (C 0OOCHOBaHUEM): a) OMCCEKTOp JIBY-
IpaHHOrO yria; 0) HeHTp cdepbl, BHUCAHHONW B TE€TPaj/ap; B) MpsiMasi HIEHTPOB BCeX IIa-
POB, KacarIUXCcs CTOPOH JAaHHOTO TPEYTOJIbHUKA.

56 | OnpeneneHne cBOOOJHOIO BEKTOPa B IPOCTPAHCTRE.

58 | JluneitHple omepanyuu Haj BekTOpamu. KomruiaHapHble ¥ HEKOMIUTAHAPHBIE BEKTOPHI.
Paznoxxenne BekTopa mo 0aszucy. YCIOBUS KOJUIMHEAPHOCTH ABYX M KOMILIAHAPHOCTHU
TPEX BEKTOPOB, HX KOOPJMHATHOE BhIPAKEHHE.

59 | Onpenenenue CKaIIPHOTO MPOM3BEIEHUS JIBYX BEKTOPOB, €ro ajiredpandeckue u reo-
METPUYECKHE CBOMCTBA.

60 | YcnoBre nepneHInKyIIPHOCTH ABYX BEKTOPOB. VX KOOpAMHATHOE BRIPAKEHHE.

7.3.2. Kputepuu U HOPMbI OLEHKH




dopma npose-

JAeHus
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluH
2 [TonHbI OTBET HA  TeopeTUye-
9K3aMEH CKHIl BOIIPOC + IpaBHIBHOE pe-

«OTJIUYHO»
LICHUE BCEX YETBIPEX 3aJay
ounera
ITonHblli OTBET HA TEOpETHYE-
«XOpOLLIO» CKHMH BOINPOC + NPaBUIIBHOE pe-

medue 3-x 3ajad owiera

«YIOBJIETBOPUTEIILHO»

[TonHbIit OTBET HA TEOpETUYE-
CKMI BOIIPOC + IIPaBUIIBHOE pe-
mieHue 2-x 3ajad Owmiiera.

«HEYHOOBJICTBOPUTCIIBHO»

Her orBeTta Ha TeopeTHueckuit
BOIIPOC + HE pellleHa MPaBUIIBLHO
HU OJIHA 3a7a4a.




8. YueOHo-MeTOoauYecKoe 1 MH(OPMAITUOHHOE O0ecreyeHHue TUCIIUTIIHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHUK, ydeOHOE

KoaunuecTBo B
HAy4HOIi 0n0-

Ne | ABTOpBI, cOCTa- nocodoue, yueoHo-
3arsiaBue (3aroJjioBoK) I'og u3nanusa | aumoreke / Ha-
n/n BHUTEJIH MeToIMYecKoe nmocooue,
HMeHOBaHHUe
NPaKTHKYM, JP.) 3EC
1 | Aranacsu C.JL. Aranacsa C.JI. MeToasl n300paxeHuii. Y4eOHOe moco- Y4eOHoe mocodue 2018 OBC "IPRbooks
Oue s CTyIeHTOB (PU3UKO-MAaTEMATUICCKUX (haKyIbTe-
TOB nenaroruueckux Bys3os. -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
cUMILIEKca. YueoHoe mocodue.- MIIT'Y, 2016.-188c.
http:/www.iprbookshop/72488 http://www.iprbookshop.r
u/72488.html
3 | Kadspos A. XK. | IIpodpunsroe (U)6yquI/Ie MaTEMAaTHKE CTAapIIEKIACCHUKOB } 2017 SEC "IPRbooks"
[DnexTpoHHBbIH pecypc] : yael.-aAuaaKT. KoMIieke / A. YuebHOo-TuIaKTHUEeCKUIT
XK. XKagspos. - HoBocuOupck : Cubup. yHUB. U31-BO, KOMIUIEKC
2017. - 467 c. - ISBN 978-5-379-02031-6
4 Kadapos A. K. DNEeKTUBHBIE KYPChI [0 reOMETpHH /1% npodunsHOIMA
IIKOJIBI [ DNIEKTPOHHBIN pecypc] : yuel.-IuIaKT. KOM- V46O AR THeCK I
ieke / A. XK. XKagspos. - HoBocubupck : Cubup. yHUB. A 2017 3BC "IPRbooks"

u3a-Bo, 2017. - 509 c.
ISBN 978-5-379-02030-9.

KOMILJIICKC



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

8.2. lonosiHuTEILHAS JIMTEPATYpPa

Tun (yuyeOHNK, yueOHOe

KoauuecTBO B Hay4-

Ne ABTOpBI, nocodue, yue0Ho- T'on .
n/n COCTABHMTEIH 3araasue (3ar01080k) MeToAuYecKkoe rocodue, | HU3TAHMS HO¥ Gub.amorexe /
HaumenoBanune 9bC
NPAaKTHUKYM, Ap.)
Acrtamosa U. B. I'eoMetpus u Tonosiorus [Dek-
TPOHHBIN pecypc] : yuebd.-meto. komiuieke / Y. B. €0HO-METOANICCKHIT " "
1 Actamosa I1. B. zAf)CTaH_IOB;.), Byi HIZEHIHKI/IH. - Mocksa : EAOU, & KOMILIEKC 2011 9BC "IPRbooks
2011. - 263 c. - ISBN 978-5-374-00489-2.
Kucenés A. Il. ['eomerpus [DnekTpoHHBIN pecypc]:
, [Tnaaumerpus. Crepeomerpus: yueOnuk / A. I1. Ku-
2 | Kucenés A. I1. conin. - N})OCKBa : IZDI/IBM%TJH}/II[EF, 2013. - 325 o. - yIeOHUK 2013 OBC «Jlanb»
ISBN 978-5-9221-0367-1.
Marmaunosa 1. B. Jlornyeckue OCHOBBI LIKOJIBHOI'O Kypca Fr€OMETPUU 9BC "IPRbooks"
. 2014
3 [DnexTponHbIi pecypc] : yaed.-meroa. mocodue. Y. 1 | YueOHo-MeToauueckoe
/ Y. B. Marnanosa. - [Tepms : Ilepmckuii roc. ryma- nocobue
HUT.-nie]. yH-T, 2014. - 103 c.
IIpumaxor /I. A. I'eomerpus n Tomnonorus [Dnek-
TPOHHBIM pecypc] : yued. mocodue / JI. A. [Ipuma- 6
4 | ITpumaxkos /. A. koB, P. 1. Xamunymnun. - Mocksa : MOIIA, 2011. - yHeonoe 2011 3BC "IPRbooks"
267 c. - (YauBepcutetrckas cepus). - ISBN 978-5- mocobue
902597-13-1.
@panrynos C. A. COopHuK 32124 IO reOMeTPUH [ DJIEKTPOHHBIN pe-
cypce] : [yue6. mocobue] / C. A. @panrynos [u ap.]. - 5
5 Uzn. 2-e, nom. - Cankr-IlerepOypr : Jlans, 2014. - YHICOHOE 2014 OBC «Jlanb»
243 c. : un. - (YueOHuKM nns By30B. CrienuanibHas nocobue
muteparypa). - ISBN 978-5-8114-1557-1.
TemepOexoBa A. A. | TemepOexkoBa A. A. Meroanka o0y4deHuss MaTeMa-
TUKe [ DNEeKTPOHHBIN pecypc] : yueb. mocodue / A. A. SEC
6 TemepOekona, 1. B. Uyrynosa, I'. A. Baiironakosa. - yaeOHoe mocooue 2015 " TamL"

Cankr-IlerepOypr : Jlans, 2015. - 512 c. - ISBN 978-
5-8114-1701-8.




xnspckuit 1. O. M xasipekuii . O. M306panHbie 3a1a4i 1 TEOPEMBI
AJIEMEHTAapHON MaTeMaTUKH [ DJIEKTPOHHBIN pecypc] :
reometpus (crepeomerpus) : yued. mocooue / [1. O.
[Mknsapckuii, H. H. Yennos, M. M. friowm. - 3-e u3z.
- Mocksa : ®DU3MATIIUT, 2015. - 256 c. : wn. -
ISBN 978-5-9221-1623-7.

YyebHoe rmocodue 2015

9bC
"ZNANIUM.COM"

apyrue GOoHbI:

No bubnuoepaguueckoe onucanue Tun (yuebnux, yuebnoe nocooue, Mecmo
n/n yuebHOo-Memoouyeckoe nocooue, XpaneHust
NPaKmuKym, ayouo-, 6U0eonocoous
uop.)
1 | Horockyes E.B. EI'D 2017. Marematuka. ['eomerpus. 3ananus 14, 16. Onop- VYuebHoe mocobue, MeTtoandeckui

Hble 3a1a4n. [Imanumerpus. Crepeomerpus / Pegakrop: bokosa U. M. .- U3na-
TenbeTBO: Dk3aMeH, 2017. 223 c. Cepusi: EI'D Bricimwmii 6am.

rpud MunucrepcrBa 00pa3oBaHus U
HaYKH

KaOuHeT Kadeapbl

2 | Horockyes E.B. Pemenne pa3HOYpOBHEBBIX 3a7ay 1o reoMetpur. [loaroroBka VYuebHo-MeTo. mocodue Mertoanueckuii
Kk EI'D.-M.:MNnekca, 2014. -271 c. KaOMHeT Kadeapsl
3 IMotockyes E. B. 'eomeTpus : yuebHuk : yray6sa. yposens : 10 k. / E. B. Ilo- y4eOHHK METOIMYECKHUI
Tockyes, JI. M. 3BaBuy ; mox Hayu. pea. A. P. Pszanosckoro. - I'pud MO. - Mo- KaOMHeT Kadeapsl
ckBa : Jlpoda, 2013. - 223 c. : un. - (MaremaTuka: airedpa v Hayala MaTeMaTu-
YeCKOro aHajusa, reomerpus). - bubnuorp.: c. 219-220. - IIpui.: c. 199-215. -
IMpenm. ykas.: c. 217-218. - ISBN 978-5-358-11046-5 : 396-00.
4 | Iorockyes E. B. I'eomerpus : 3agaunuk : yriay6s. yposess : 10 k. / E. B. 3aJaYHUK METOAUYECKUI

[Torockyes, JI. U. 3BaBuu ; moxa Hayd. pea. A. P. Pszanosckoro. - ['pudp MO. -
Mocksa : JIpoda, 2013. - 256 c. : un. - (MaremaTuka: anredpa u Hauaiza Marte-
MaTHYeCKOT0 aHajm3a, reometpusi). - [Ipmi.: ¢. 213-230. - ISBN 978-5-358-
11047-2 : 212-00.

KaOuHeT Kadeapbl

IMotockye E. B. ['eomeTpuueckuii KOMIOHEHT NMPO(eCcCHOHAIBHOMN MMOATOTOB-
KM YYUTEIs] MAaTEeMAaTUKH B TIEaroTHYeCKOM BYy3e : ydel.-meTos. mocobue / E.
B. Ilotockyes. - Tonpsittu : TI'Y, 2009. - 399 c. - [Ipun.: c. 369-393. - ISBN
978-5-8259-0502-0 : 111-00.

METOIUYECKUU
KaOMHeT Kadeapsl



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

8.3. Ilepeuenn npodeccHoHATBHBIX 023 JAHHBIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

1. Elibrary [ DnekTpoHHBIH pecypc]| : Hay4Hast 3JIeKTpoHHass OubimoTeka. — MockBa:
HDB, 2000. — Pexxum mocryma : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHrI.

2. WebofScience [ DnekTpoHHBIN pecypc| : MyJIbTUIMCHUILIMHAPHAS pedepaTuBHas Oa3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — . — Pexxum nocryma :
ps.webofknowledge.com. — 3aru. ¢ skpana. — 5I3. pyc., aHri.

3. Scopus [Dnekrponnblii pecype] : pedeparuBHas 6a3a nanubix. — Netherlands: Elsevier,
2004. — Pexxum goctyma : scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHrJ.

1. Caitt YMK nio reomerpun aBtopoB .M. CmupnoBoii u B.A. CmupnoBa. Paznen
((3JICMCHTapHaSI MareMaTtukKa JJIsL CTYILCHTOB IIeaJarortycCKux By30B »
http://geometry2006.narod.ru/

2. Hayuno-nonynsipsslii xxypHan «KBant» Pexum nocryna:
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. Jluaus YMK E. B. Ilorockyesa. ['eomerpust (10-11) (yrmy0.)
https://drofa-ventana.ru/kompleks/umk-liniya-umk-e-v-potoskueva-geometriya-10-11-uglub/

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanmenosanue IO PexkBU3HUTEI uorOB?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JIENCTBUS - OECCPOUHO
2 | Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBus - GECCPOUHO

8.5. Onucanue MaTepralbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 115l
OCylIeCTBJICHHS 00Pa30BaTeILHOIO MPOLEecca M0 JMCHUILINHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, JJadopaTopuii, MACTEPCKUX H
Ne | ngp. 00beKTOB /sl IPOBEACHHUA IPAKTHY e-
n/m | CKUX M J1a0OpaTOPHBIX 3aHATH, IOMellle-
HMI 1JI51 CAMOCTOATEJIbHON padoThI 00Y-
YAKIHUXCH (HOMep ayAMTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

YyeOHast ayTuTOpus Il IPOBEICHIS 3aHS- CTonBl yYEeHHUECKHUE IByXMECTHBIE (MO-
THUH JIEKIIMOHHOTO TUTIA. YUeOHas ayguTopus | HOOJIOK), CTOJ IPETo1aBaTeIbCKH, T0CKa
JUIS IPOBEICHUS 3aHATUI CEeMHUHAPCKOTO TH- | ayAUTOpHAasi(MeIoBasi).

na. YyeOHast ayuTOPHs JIs1 KypCOBOTO IIPO-
eKTHUPOBaHUS (BBITOJHEHUS KYPCOBBIX pa-

1 | 601). YueOHas aynutopus AJis MPOBEIEHUS
TPYIIOBBIX U UHIUBUAYAIBHBIX KOHCYJIbTA-
uui. YuebHas aynuTopus Ui IPOBEICHUs
3aHATUI TEKYLIETro KOHTPOJIS U MIPOMEXY-
touHoit arrectanun (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
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00BEKTOB /1Jisl IPOBe/IeHUsI MPaKTH4e-
CKHX U JJA00OPaTOPHBIX 3aHATHIA, IOMellle-
HUMH VISl CAMOCTOSITEJIbHOI PadoThI 00y-
YAKIIUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

Aynutopus BeOKOH(EPEHITHIA.

Y4eOHast ayTuTOpUs AJIs1 IPOBEIACHIS 3aHSI-
TUH JIEKIIUOHHOTO THIA. Y4eOHas ayIUTOpHUs
JUTSL IPOBEJICHUS 3aHATUI CEMHHAPCKOTO TH-
na. YueOHast ayTuTOpHs Uik KypCOBOTO IPO-
€KTUPOBaHUS (BBIMOTHEHUS KYPCOBBIX pa-
00T). YueOHas ayauTOpus ISl IPOBEICHUS
TPYNIOBBIX U WHAUBUAYAIBHBIX KOHCYIbTA-
Uil YdyeOHas ayTuTOpHst JUIs IPOBEICHUS
3aHSATHHA TEKYIIETO KOHTPOJIS U IPOMEXKY-
touHoM arrectauuu (VJIK-314a)

Crouibl mpeno1aBaTeNbCKUe, CTYIbs, J0CKa
aynuTopHas (MenoBasi) , CACTEMHBIH OJIOK.

Kommnsrorepnsii knacc. [lomemenue miis ca-
MOCTOSITEIbHOM paboThl. YueOHast ayTuTOpHs
JUTSL IPOBEJICHUS 3aHATUH CEMHHAPCKOTO TH-
na. YueOHas ayTuTOpHs JJisi KypCOBOT'O IPO-
EKTUPOBAHUS (BBIMIOJTHCHUS KYPCOBBIX pa-
60T). YueOHas ay1uTopus AJis MPOBEACHUS
IPYNIOBBIX U WHAUBUIYAIBHBIX KOHCYJIbTA-
1uil. YaeOHas ayJuTOpus JJIsl IIPOBEICHHUS
3aHSATHHA TEKYIIETO KOHTPOJIS U IPOMEKY-
touHoi arrectanuu ( 1-401).

Ctonbl yUYEeHUUECKHE, CTYIIbSI yUeHUYE-
ckue, [IK ¢ BbixosoMm B ceTb UHTEpHET

VueOHast ayIuTOpus IS IIPOBEICHUS 3aHs-
THH JIEKIIMOHHOTO TUTIA. Y4eOHast ayIuTOPHsI
JUIS TIPOBEJICHUSI 3aHATHI CEMHHAPCKOTO TH-
na. YueOHast ayuTOPHs 11 KypCOBOTO IMPO-
EKTHPOBaHHMS (BBITIOJIHEHUS KYPCOBBIX pa-
60T). YueOHas ayTuTopus T IPOBEICHUS
IPYIIIOBBIX W WHIWBHIYAIbHBIX KOHCYJIbTa-
1A, YueOHast ayAuTOpHs /IS TPOBEICHHUS
3aHATHH TEKYIIEro KOHTPOJIS U IIPOMEKY-
tounoit arrectanuu. (YJIK-310).

CroJibl y4EeHUYECKHUE IByXMECTHbIE (MO-
HOOJIOK), CTOJI MPENoAaBaTeNIbCKUM, CTYI,
JIOCKa ayAuTOpHasi(MeIoBas).




