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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma mo npeamery «l'eomerpusi» ana 10-11 xmaccoB (yriayOneHHbIN
YpOBEHb) COCTaBJ€Ha B COOTBETCTBUM CO CIEAYIOIIMMH HOPMATUBHO-TIPABOBBIMU
JTOKyMEHTaMHu:
—O®enepanbHbiM 3aKkOHOM 0T 29 pekabpst 2012 r. Ne 273-®3 «O6 oOpa3oBaHuM B

Poccuiickoit @eneparum» (¢ u3Mm.,B T.4. Ne371-D3 ot 24.09.2022);

—ITocranoBnenuem IIpaBurensctBa Poccuiickoit @enepannu ot 30 anpesnst 2024 r. Ne 556
«O0 yTBEpKICHUU MIEPEUHSI MEPOIIPUATHI O OlICHKE KauecTBa oOpa3oBanus u [IpaBun
MPOBEICHUS] MEPOIIPUATHH 1O OIIEHKE KauecTBa 00pa30BaHUs»;

—@DenepalibHbIM TOCYJJAPCTBEHHBIM 00pa30BaTEeNIbHBIM CTaHAAPTOM CPETHEro OOIIETro
oOpa3oBaHUs, YTBEPKICHHOTO TIprkazoM MunoOpHayku Poccum ot 17 mas 2012 1. Ne
413 (neictByromas penakmnus, gaiee — PI'OC COO);

— npukazoM Munnpocsemenus Poccun ot 25 aBrycra 2026 r. Ne 591 «OO0 yTBepx)aeHuun
dbenepaibHOTO TEpeYHsl AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, TOMYIIEHHBIX K
WCIIOJB30BAaHUIO MPHU peau3allid HUMEIONUMX TOCYJAapCTBEHHYIO AKKPEIUTAIUIO
o0pa3oBaTeIbHBIX MNPOrpaMM HAYaJbHOTO OOIIETr0, OCHOBHOTO OOIIETro, CpeaHEro
o0111ero 0oOpa3oBaHuUs»;

— npukazoM MunnpocsenieHusi Poccun ot 22 utons 2026 r. Ne 436 «O0 yTBep)IaeHUU
dbenepabHOTO TIepeUHsl YYCOHUKOB, JOMYIICHHBIX K UCIOJIb30BAHUIO MIPU peau3aliu
UMEIOIINX TOCYJAPCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOTPAMM HAYaJIbHOTO
o0111er0, OCHOBHOTO OOIIEro, CpPeIHEro OOIIero o0pa30BaHUS OpTraHU3AIUIMH,
OCYUIECTBIISIOIIMMU 00pa30BaTENbHYIO JESITEIBHOCTh, U YCTAHOBJICHHH NPEIEIbHOTO
CpOKa HCIIOJb30BaHUS HCKIIOYCHHBIX YYCOHHKOB U pa3pabOTaHHBIX B KOMIUIEKTE C
HUMH y4€OHBIX TOCOOUI»;

— @epaepasibHOM 00pa3oBaTENbHOM MpPOrpaMMOM CpeaHero oOmero ooOpa3oBaHuUs,
YTBEpXKIAECHHOM TNpukazoM Munnpocsemenns Poccun ot 18 mas 2023 r. Ne 372, ¢
W3MEHEHUSIMHU, BHECEHHBIMU NpuKazamMu MuHUCTEpCTBA NpOCBelIeHus: Poccuiickon
deneparuu ot 1 ¢eBpans 2024 1. Ne 62, ot 19 mapra 2024 . Ne 171, ot 9 okTsa0ps
2024 1. Ne 704 u ot 08 okTts16pst 2025 1. Ne 729 (manee — ®OIT COO);

— nucbMoM  Munnpocsemennst Poccum ot 20 aBrycra 2026 1. Ne 03-1566 «O
HaIpaBJICHUU UHOOPMALIUN,;

— CranmapToM MPaBOCIABHOTO KOMIIOHEHTAa Ha4yaJbHOTO OOIIEero, OCHOBHOTO OOIIEro,
cpeadero (ToJiHOTO) oOmiero oOpa3oBaHUs Ui Y4eOHBIX 3aBeleHM Poccuiickoi
denepanyu, yreepxkaeHHoro pemenreM CpsuienHoro Cunona Pycckoit [IpaBociaBHol
Hepksu 27 utong 2011 r. xxypHan Ne 76 (B penakiuu ot 28.04. 2015, yTBepKaeHHON
npukazoMm [Ipencenarens CHHOAAIBHOIO OTAENa PEIMIMO3HOIO OOpa3oBaHUd U
katexusanuu Pycckoii [IpaBociaBroit Lepkeu Ne75 ot 19.05.2015);

— OcHoBHO#1 oOpa3zoBatenpHOM mporpammori COO YOV «llpaBocinaBHas TUMHa3us T.
KoBpoBay;

— Paboueii nporpammoii Bociutanus YOV «lIpaBocnaBnas rumuasus r. KoBposay;

— Yyebnpim ianom YOV «llpaBocnaBuas rumHasus r. KoBpoBay;



—Ilonoxxennem YOV «lIpaBocnaBnas rumuazus r.Kosposa» «O ¢opmax, nepruoandHOCTH
U TOPSIKE TEKYUIEro KOHTPOJIA YCIIEBAEMOCTH M IPOMEKYTOYHOM aTTecTaluuu
obOyuarommxcsi» [Ipukas Ne§1 ot 26.08.2026r.

['eometpusi sBiseTcss OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUsl, TaK KaK OOECIECYMBAET BO3MOKHOCTh M3YUEHHs TUCUUILUIMH €CTECTBEHHO-
HAay4YHOW HAIPaBJICHHOCTH W MPEAMETOB I'yMaHUTAPHOrO Hukia. [[oCKoNbKy JOrHYecKoe
MBIIIIJIEHUE, (opMUpyeMoe TMpU H3YYEHUU OOYYaIOIUMHCS TOHSATUHHBIX OCHOB
r€OMETPUM, IPU JI0KA3aTEIbCTBE TEOPEM M IIOCTPOCHUM LIETOYKH JIOTMYECKUX
YTBEPKJICHUM MpPU PEHIEHUH T€OMETPUUYECKUX 33]1ay, YMEHHE BBIIBUIATh U ONPOBEPrarh
THUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA NPU PELICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Lenp ocBoeHus mporpamMmsel yueOHOro Kypca «I'eomeTpush» Ha yriyOJEHHOM YpPOBHE —
pa3BUTHE WHAMBHUIYAIbHBIX CIHOCOOHOCTEH OO0y4aroummxcs MpH H3yYEeHUH TEOMETPUU
yepe3 oOecreyeHre BO3MOXKHOCTH TMPUOOPETEHUS W MCHOJB30BaHHS 0oyiee TIIyOOKHX
reOMETPUUYECKUX 3HAHUM U JEHCTBUH, CieHU(DPUUHBIX T€OMETPUU, U HEOOXOAUMBIX IS
YCIIEITHOTO  MPO(ECCUOHANBHOIO  O0pa3oBaHMsI, CBSI3aHHOIO C  HUCIOJb30BAaHUEM
MAaTE€MAaTHKHU.

[IpuoputeTHbIMM  3aayaMd  Kypca TIE€OMETpUM Ha  yriyOJI€HHOM  ypOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 yPOBHS, SIBISIOTCS:

- paclIMpeHHE INPEICTABICHHUS O TEOMETPUM KaK 4YacTM MHPOBOM KyJIbTYpbl U

(hopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

- (opmupoBaHHME MNPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O Ba)KHEHIIMX

MaTE€MaTUYECKUX MOJENSIX, IO3BOJSIIOIIMX OINUChIBaTh M HM3ydaTh pas3HbIe SBICHUS

OKPY’KAIOLIEr0 MHpA, 3HAHUE IOHATUMHOTO ammapara mno paszueny «CrepeomMeTpusi»

y4eOHOT0 Kypca reOMETPHH;

- (popMupoBaHUE YMEHUS BIaJE€Th OCHOBHBIMU MOHITUSIMHU O MPOCTPAHCTBEHHBIX (PUTypax

U UX OCHOBHBIMH CBOMCTBaMHM, 3HaHHE TeOpeM, (OPMYJI U YMEHHE UX IPUMEHSTb, YMEHHUS

JI0Ka3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIOCOOBI PELICHUS 3aa4;

- (hopmupoBaHME yMEHHUS pPacllO3HABaTh Ha UYEPTEKax, MOJAENSAX U B pEaJbHOM MHUPE

MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYUPOBATh TEOMETPUUECKHAE MOJEIIH;

- (¢opMupOBaHHWE TOHUMaHHS  BO3MOXXHOCTH  aKCHOMAaTHYECKOTO  IMOCTPOCHHMS

MaTeMaTUYECKUX TeOpuid, (POPMUPOBAHHWE TOHUMAHUS POJIM AKCUOMATUKH IpH

MIPOBEICHUHU PACCYKICHUN;

- (hopmupoBaHHEe yMEHHUsS BIAJETh METOJAAMH JI0KA3aTENIbCTB M aJTOPUTMOB pEILCHUS,

YMEHUSI MX NPUMEHSTb, NPOBOJIUTH JOKA3aTEJIbHbIE PACCYXKIECHUA B XOJ€ PpELICHUs

CTEPEOMETPUYECKUX 3aJlad W 337a4 C MPAKTUYECKUM COAEp’KaHUEM, (POPMHUPOBAHUE

MPEACTABICHUS] O HEOOXOAMMOCTU JOKA3aTeNbCTB MPU OOOCHOBAHWM MAaTEMaTUYECKHX

YTBEP>KJICHUM U POJIM aKCMOMATUKHU B IPOBEICHUN J€AYKTUBHBIX PACCYKICHUM;

- pa3BUTHE M COBEPIICHCTBOBAHME HHTEJUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEHN

oOyuaromuxcsi, T03HaBaTeIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUN, KPUTUYHOCTH

MBIIUICHUS, UHTEPECA K U3YUEHUIO TEOMETPHUN;

- (opmupoBanue (yHKIUMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHHS

pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX TMOHATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH B

pEaIbHbIX JKU3HEHHBIX CHUTyalUsX M TPU HU3yUYEHUU JAPYTUX YYEOHBIX MPEIMETOB,

MPOSIBJIIEHUS] 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJCIUPOBAHUS PEANBHBIX CHUTYAIUU,

MCCJIEI0BAHMS IOCTPOCHHBIX MOJIEIEN, HHTEPIIPETALMY TIOJyYEHHBIX PE3YJIbTaTOB.



OCHOBHBIMH COJEpPKATEIbHBIMU JIMHUAMH ydyeOHoro kypca «I'eomerpuss» B 10-11
Kkiaccax siBisttores: «lIpsiMbie ¥ TIOCKOCTH B TIPOCTPAHCTBE», « MHOTOTpaHHUKNY, «Tena
BpalieHus», «BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo I'OC COO TpeboBaHuEe «yMeTh ONEPUPOBATH MOHITUSIMU,
peleBaHTHBIMM TE€OMETPUM Ha YriIyOn€éHHoM ypoBHe oOyuenus B 10-11 kiaccax,
OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JIMHUAM Y4eOHOro Kypca, a (GopMHpOBaHUE
JIOTUYECKUX YMEHUN pachpenesnsieTcs He TOJBKO MO COAEpKATEIbHBIM JIMHUSM, HO U TIO
rogaM oOyuenusi. ConepxkaHue o00pa3oBaHUs, COOTBETCTBYIOIEE IPEIMETHBIM
pesynbTatam ocBoeHusi DenepanbHO padoueil mporpaMmbl, paclpeeaEHHbIM 10 TojlaM
oOy4eHHs, CTPYKTypHUPOBAHO TakuM oOpa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITUTITHATBHBIM BOIIPOCaM 00ydaromuecs o0paniairuch HEOTHOKPATHO. ITO MO3BOJISET
OpraHU30BaTh OBJAJCHUE TEOMETPUICCKUMHU TMTOHATHUSIMHU U HaBBIKAMH TIOCIIEI0OBATEIIBHO U
MOCTYIMATEIbHO, C COOJIOEHWEM NPHUHIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIFOYATh B OOIIYIO CHCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yJaronuXcsi, pacnpsis
1 yroayOssis e€, o0Opa3ys IpOYHbIe MHOYKECTBCHHBIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3faTh yciaoBus Mg auddepeHnmranuu 00ydeHus, MOCTPOSHUS WHIWBUIYaTbHBIX
o0pa3oBaTeNbHBIX MpOTpaMM, O0OECHeUnuTh YIIyOJIEHHOE HW3YyYEeHUE TEOMETPUU Kak
COCTaBJISIIONIEH yueOHOTro npeamera «MaremaTukay;

MOJITOTOBUTH OOYYAIOIINXCS K MPOJIODKEHHUIO U3YUYEHUSI MATEMATHKHU ¢ YIYETOM BhIOOpa
Oynymeit  mpodeccun, obOecreunmBas  MPEEMCTBEHHOCTh  MEXIy  OOmMMM U
npodheCCUOHAIBHBIM 00pa30BaHUEM.

IIpu oTOOpe copepkanus yueOHOro npeaMera yuuthiBaeTcss CTaHaapT MpaBOCIaBHOTO
KOMIIOHEHTa HayajJbHOIo OOIIEro, OCHOBHOTO OOIIEro, CpeaHero (MOJIHOTo) OoOIIero
oOpaszoBaHus JJis1 yueOHbIX 3aBeneHuil Poccuiickoit denepanuu
e Cozepkanue o0Opa3oBaHus JOJDKHO 00ECIIeUnBaTh:

- UHTETPAINIO JJMYHOCTH B HAIIMOHAIBHYIO U MUPOBYIO KYJIbTYPY;

- (hopmupoBaHe 1yXOBHO-HPABCTBEHHOM JIMYHOCTH;

o Conepxanue 00pa3oBaHusl JOJKHO COJACHCTBOBATS:

- B3aMMOTIOHUMAHUIO ¥ COTPYAHUYECTBY MEKTY JIFOJbMU, HAPOJaMU HE3aBUCUMO OT
pPacoBO, HAIMOHAIBHOM, STHUYECKOM, PEINTHO3HOW U COLIMATIbHOW MPUHAJIEKHOCTH,
- YYUTBIBATh pa3HOOOpa3re MUPOBO33PEHUECKUX MOIXOIOB,

- COCOOCTBOBATH pPeaN3alliK MpaBa 00y4aOIINXCsl Ha CBOOOIHBIN BHIOOp MHEHUH U
yOEKICHUH.

B cootBercTBUM co CTaHIapTOM MPaBOCIABHOIO KOMIIOHEHTAa B pamMKaX MPOTPaMMBbI
CTaBsTCS 1eau chOPMUPOBATH:

1) yKOpEeHEHHOCTh B MPABOCIABHON TPAJMIIMHU, Bepe M JIIOOBU K Bory W OJMKHHM Kak
BBICIINX IIEHHOCTSIX Y€JI0BEUYECKOM KU3HM;

2) YCTPEMJIGHHOCTh JIMYHOCTH K BBICIIEMY HJcally YEJIOBEYECKOIO COBEPIICHCTBA,
BbIpaxkeHHOTO B JIlnuHoctu borouenoBeka — l'ocnmoma Mucyca Xpucra («Teocucy,
«000KEHHE» YeIIOBEKA);

3) HaMYKMe HPABCTBEHHOI'O CaMOCO3HAHHS (MOHATHS O J0Ope W 3je, HpaBie U JIKH),
YCBOGHHME TaKUX KadecTB, KaK J0OPOCOBECTHOCTh, CHPABEIMBOCTb, BEPHOCTH, O,
YeCTh, 0J1ar0XKeaaTeIbHOCTD;

4) oco3nanwme ceds yagom Pycckoii [IpaBocnaBroit Llepkeu;



5) HaNMYMe MCTOPUICCKOW MaMSTH KaK YyBCTBA CONMPUYACTHOCTH C POJHBIM HApOIOM H
OTteuecTBOM, OCO3HaHHE Oa30BBIX IEHHOCTEH O0OIIECTBA: CBSIICHHOTO Japa XHU3HH,
YEJI0BEYECKOW JIMYHOCTH, CEMBbH, POJIUHBIL;
6) O;aroroBeiiHOE OTHOIIEHUE K CBATHIHAM Pycckoit [IpaBociaBHoit LlepkBu;
7) HaJTMYMEe HaBBIKOB JIOOPOJCTEIBHON JKU3HU (XPUCTHAHCKOTO OJIAarO4ecTHs), Pa3BUTHC
TaKMX KauyecTB, KakK MOCIyIIaHUE, TepIeHue, TPyI0Io0ne, MUJIocepaue, eIoOMyIpue U
Ip.; XPaHEHHUE YECTH U IPAXKTAHCKOTO JOCTOUHCTBA;
8) OTBETCTBEHHOCTD U MPHUIICKAHUE B yueOe;
9) M000BH K OJIMIKHUM Yepe3 COLUATBHOE CITY)KCHUE U KEPTBEHHOCTH;
10) HamuuMe W TpaKTUYECKas peaju3alis HaBBIKOB COBMECTHOTO TBOpPYECTBA U
COpabOTHUYECTBA,;
11) pa3BuTHE HABBIKOB HENPHUATHS 371, pa3jidMueHUs Tpexa (HEImoCTyIIaHus,
OOMIYUBOCTH, 3aBUCTH, JICHU U JIP.) U IPOTUBOCTOSIHUS UCKYIICHUSIM «BEKA CETOY;
12) Hamu4#Me 3CTETUYCCKUX YYyBCTB, YMEHUS BHJICTH KpacoTy Bokbero Mmpa, Kpacoty u
BHYTPEHHMM CMBICII IPABOCIABHOTO borocmyxeHus;
13) Hanuure 6epeKHOTO OTHOIICHHUS K 37I0POBBIO Kak napy boxuemy;
HaJu4re 0epekHOr0 OTHOIICHUS K TIPUPOJIE U BCEMY KUBOMY.

Ha uszyuenue yuebHoro kypca «['eomerpusi» Ha yrayOnéHHOM ypoBHe oTBOAMTCS 204
gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102 gaca (3 4gaca B
HEJISTTIO).

COAEPXAHUE OBYUYEHUA

10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHSA CTEPEOMETPUU. TOYkKa, npsMas, IUIOCKOCTh, IPOCTPAHCTBO.
[lonsiTHE 00 AaKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHne NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TTapalIeIIbHbIC
u ckpewmuBaromuecs npsaMele. [IpusHaku ckpemmBarommxcs npsaMsix. [lapamiensHocTs
IPSAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE: IMapaUIesIbHBIE IPSIMBIE B IIPOCTPAHCTBE,
[1apaJuIeNIbBHOCTh TPEX MPAMBIX, MApAJUIEIBbHOCTh IPSAMOM U mIockoctu. [lapamnensHoe u
LHEHTpaJbHOE  NpPOEKTUpOBaHME, H300pakeHue  ¢uryp. OCHOBHBIE  CBOICTBa
napajuieIbHOTO MpoeKkTupoBanus. 3o0paxkenne Guryp B mapauieIbHON MPOSKITUHU. Y TIIbI
C COHANpaBJICHHBIMA CTOPOHAMH, YroJ MEXAY IpsSMBIMU B  IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEM: MApaJIENbHBIE IUIOCKOCTH, CBOMCTBA IapajulesIbHBIX
mwiockoctei. [lpocTeiline NpocTpaHCTBEHHbIE (QUIYpbl HA IJIOCKOCTH: TETpasp,
rapasuliesIenune]], HOCTPOCHUE CEUCHU.

[leprieHIMKYNSPHOCT MOPSIMOM M IUIOCKOCTH: TEPNEHIMKYJSIPHBIE IIPSMBIE B
MIPOCTPAHCTBE, MpPSAMBIE NapajUIeIbHbIE W NEPHNEHAUKYJSPHBIE K IUIOCKOCTH, NPHU3HAK
NEPIEHAUKYJISIPHOCTA IPSAMOM M IUIOCKOCTH, TEOpEMa O MPSIMOU IEPIEHAUKYJISIPHON
MIOCKOCTA.  OpTOrOHAIBHOE  MNPOEKTUpOBaHWE. [leprneHauKylnssp ©  HAaKJIOHHBIE:
pacCTOssHWE OT TOYKU 1O INIOCKOCTH, PACCTOSHHUE OT IPAMOU 0 IUIOCKOCTH, HMPOEKLUs
burypsl Ha IIJIOCKOCTb. IleprieHIMKYIISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
IIEPIICHIUKYJIIPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NepreHIUKYJIIApax.

Yriel B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOM MU IUIOCKOCTBIO, ABYTPAaHHBIA YIOJI,
JIMHEHHBI YroJl ABYTpaHHOro yria. TpéxrpaHHbli M MHOrorpaHsele yribl. CBoilcTBa



IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKMX M JIBYTPaHHBIX YTIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: N-yronpHas mpusma,
npsiMasi W HakKJIOHHAs TMpU3Mbl, OOKOBas MW TIOJHAs T[OBEPXHOCTb IPHU3MBIL
[Tapannenenunen, TpsIMOYTOJIbHBIN NapajUIeNENUNe] U ero cBoicTBa. Kpatuaiimue nmyTu
Ha TIOBEPXHOCTHM MHororpaHHuka. Teopema Oinepa. IIpocTpaHCTBEHHass Teopema
[Mudaropa. IMupamuma: N-yroyibHas Nupamuja, MpaBUIbHAsS M yCEUEHHAs MHUPAMU/IBI.
CgoiictBa pébep © OOKOBBIX TpaHel TmpaBwibHOM TUpamMuiabl. [IpaBuibHBIC
MHOTOTPAaHHMKH: NPABUJIbHASA MPU3MA U NPABUJIbHASA MIUPAMUIA, IPABUIIbHASL TPEYTOJIbHAS
nupaMuja W TOpaBWIbHBIM  TeTpasnap, KkyO. IlpencraBmenne o0  OpaBUIBHBIX
MHOTOTPAaHHMKAX: OKTA3JIP, JOAEKAd AP U UKOCAIP.

Boruncnenue 31eMEHTOB MHOTOTPAHHUKOB: pé&Opa, auaroHanu, yrisl. [lnomanb
OOKOBOI MOBEPXHOCTU U TOJHON MOBEPXHOCTH MPSIMOW MPU3MBI, IUIOIIAIh OCHOBAHHIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTU MNpsiMOM mpu3Mbl. [lnoimans O0KOBOM MOBEPXHOCTH U
[TIOBEPXHOCTH ITPAaBUIILHOW MUPAMHUJIBL, TEOPEMA O IUIOIIAIN YCEUEHHON TUPAMU/IBL.

CummMeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUM IPABUIIbHBIX MHOTOTPAHHHUKOB.
CumMeTpus B MPaBUIBHOM MHOTOTPaHHUKE: CUMMETPHUS NapajuieNieuneaa, CHMMETPUs
[IPAaBUJIBHBIX IIPU3M, CHMMETPHS ITPABUIILHOW IIUPAMU/IBL.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJIECHHBIE U IPOTUBOIOJIOKHO HAIIPABJIECHHBIE BEKTOPHI.
PaBeHCTBO BEKTOpOB. J€MCTBUSI ¢ BEKTOPAMU: CIIOKEHHE M BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4ucio. CBOWMCTBA CIIOKEHUS BEKTOPOB.
CBoucCTBa YMHOKEHHsI BEKTOpa Ha 4ucio. [lonstne kommuanapHele BeKTOphl. [Ipu3Hax
KOMIUTAHAPHOCTU TPEX BeKTOpoB. [IpaBuno mapamnenenunena. Teopema o pasiiokKEHUN
BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. [IpsmoyrosbHas cucrema KOOPAWHAT B
npoctpadcTBe. Koopaunatel Bektopa. CBs3b MEXAy KOOpPAMHATAMM BEKTOpAa U
KOOpPJIMHATaMH TOYEK. YTOJI MEKIy BEKTOpaMH. CKaIsIpHOE NMPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa Bpamienus

[loHsATHA: LWIMHIpPUYECKAsT MOBEPXHOCTb, KOHUYECKAsh IMOBEPXHOCTb, cdepuueckas
MOBEPXHOCTh, 00pa3yrolue noBepxuocteil. Tena BpaeHus: TUIMHAP, KOHYC, YCEUEHHBIN
KOHyC, cdepa, map. BzaummHoe pacnonoxeHue cdepbl M IUIIOCKOCTH, KacaTellbHas
IJIOCKOCTh K cepe. M300paskeHne Ten BpallleHus Ha TUIOCKOCTU. Pa3BEpTka LMIMHIpA U
koHyca. CumMmeTpusi cepsl U mapa.

O0bEéM. OcHoBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MPAMOYTOIBHOTO
napajienenuneaa u cieactsus u3z He€. O0bEM NpsiMOil U HAKJIOHHOW TPU3MBI, LIUJIUH]IPA,
nupaMuiel ¥ KoHyca. OOBEM 11apa U apoBOTro CETMEHTA.

KoMOunanmuu Tten BpallleHHWss U MHOTOrpaHHUKOB. [lpu3ma, BhucaHHas B LMJIMHID,
onucaHHasi okosio nuinHapa. [lepecedenue cepsl u mapa c mwiockocteio. Kacanue mapa
u chepsl mIocKocThi0. [loHATHE MHOTOTrpaHHWKA, OMUCAHHOTO OKOJIO cdephl, chepsl,
BIIMCAaHHOW B MHOTOTPAaHHUK WJIM TEJIO BpalllEHUSI.



[Inomanp moBepXHOCTH LMJIMHIPA, KOHYyCa, Momaab cepsl u e€ yacreid. [lonodue B
npoctpancTBe. OTHomieHne OOBEMOB, TUIOMIANEH MOBEPXHOCTEH TOMOOHBIX (uryp.
[IpeoOpazoBanue noaodus, romoTeTus. Pelienre 3a1a4 Ha MIOCKOCTH C UCIIOJIb30BAHUEM
CTEPEOMETPUUECKUX METOJIOB.

[locTtpoeHre ceyeHU MHOTOTPAHHUKOB M TeNl BpalleHUs: CEYSHHUS IWIMHIpa
(mapasnienbHO U MEPHEHAUKYIISIPHO OCH), CEYEHHs] KOHYyca (MapasuielibHble OCHOBAHUIO U
NPOXOJAIIME Yepe3 BEPILIMHY), CEUCHHS MIapa, METOJbl MOCTPOEHUS CEUECHU: METO]
CJIEIOB, METOJl BHYTPEHHETO MTPOESKTUPOBAHMUSI, METOJ] IIEPEHOCA CEKYIIECH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekroper B mpoctpancTBe. Ormepanuud Haj BEKTOpaMu. BeKTOpHOE YMHOXEHUE
BekTOpOB. CBOWCTBa BEKTOPHOTO YMHOXKEHHS. [IpsMoyronpHas cucreMa KOOpIWHAT B
npoctpanctBe. Koopamaatel BekTopa. Paznokenue BekTopa mo 6asucy. KoopawmHaTHO-
BEKTOPHBIN METOJT TIPH PEIICHUU T€OMETPUYECKUX 3a1ad.

JIBH2KeHMsI B IPOCTPAHCTBE

JBxenus mpoctpancTBa. OtoOpakenus. [[BmwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBAa JBW)KCHMH. BWAbl JIBUKECHUWI: MapaulelIbHbIA NEPEHOC, ILEHTPAIbHAS
CUMMETpHS, 3€pKallbHas CHUMMETpPHs, MOBOPOT BOKpYyr mpsmoil. I[IpeoOpazoBanus
noao6wust. [psimast u cdhepa Ditnepa.

INTIAHUPYEMBIE PE3YJbTATbI OCBOEHMs YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIN YPOBEHbL) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHKE:
c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UMIMM  OOydYarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUHCKOro OOIlecTBa, MPEACTABICHUE O MaTEeMaTUYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHHUH, MPOLEIYP TPax)qaHCKOTO
oOmecTBa (BBIOOpPHI, OMPOCHI U APYroe), YMEHHE B3aMMOJIEHCTBOBATh C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMHU 1 Ha3HAUCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:
c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON UICHTUYHOCTH, YBAKECHHS K MPOILIOMY U
HaCTOAIIEMY POCCUWCKONM MaTeMaTHUKH, LIEHHOCTHOE OTHOIICHHE K JIOCTHKEHHSIM
POCCHUMCKUX MaTeMaTUKOB U POCCUMCKOW MAaTEMaTUYECKOM LIKOJIbI, UCIIOJIb30BAHUE ITUX
JOCTUKEHUN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(pepax SIKOHOMHUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
OCO3HaHWE  JIyXOBHBIX LIEHHOCTEH  pPOCCHUHCKOro  Haponaa, Cc(HOPMHPOBAHHOCTh
HPABCTBEHHOTI'O CO3HAHUsS, OTUYECKOTO TOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUN HAyKh W JICATEIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO
BKJIaJia B TIOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:
ACTETUYECKOE  OTHOIIEHWE K  MHPY, BKJIOYasg  JICTETUKY  MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIIeHUH, pPACCYX IACHUH, BOCHPHUHUMYHUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:
c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTEeMaTHUYECKUE 3HAHKS B UHTEPECAX 370POBOTO
u Oe3omacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO (37I0POBOE



nMUTaHue, COATaHCHPOBAHHBIN PEXHM 3aHATHA W OTIbIXa, peryispHas (undeckas
aKTUBHOCTH),  (PU3WYECKOE  COBEPIICHCTBOBAHWE TMPU  3aHATUSAX  CIIOPTHBHO-
037I0pPOBUTEIBHON JI€ATETbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:
TOTOBHOCTh K TPYy/Ay, OCO3HaHHUE IIEHHOCTU TPYAOIIO0US, HHTEPEC K pa3IudHbIM chepam
npodeccuoHanbHON ACSTENbHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOM M €€ MPHIOKEHUSMU,
yMEHHE COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiedl mnpodeccud U peaqu30BbIBATH
COOCTBEHHbIC KM3HEHHbBIE IUIaHbl, TOTOBHOCTb W CIOCOOHOCTh K MaTEMaTUYECKOMY
o0pa3oBaHMI0 M CaMOOOpa30BaHUIO HA TPOTSIKEHWU BCEH KU3HMU, TOTOBHOCTH K
AKTUBHOMY y4YaCTHIO B PELICHUH MPAKTUYECKUX 33]]a4 MATEMAaTUUYE€CKON HAIIPABICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:
c(OPMHUPOBAHHOCTh JKOJOTHYECKON KYyJIbTYphbl, TOHUMAHUE BIUSHUS CONUAILHO-
SKOHOMMYECKHUX IMPOIECCOB Ha COCTOSTHUE MPUPOJHON M COLMAIBHOU Cpe/ibl, OCOZHAHUE
[JI00QJPHOTO  XapakTepa JKOJIOTHUYECKHX TMpoOJieM, OpUEHTalus Ha MPUMEHEHHUE
MaTeMaTUYECKUX 3HAHUW JUIs pEIICHUS 3aJad B O0O0JIACTH OKpPYXalolIell Cpelpbl,
IJIJAHUPOBAHHUE TMOCTYIKOB M OIEHKM UX BO3MOYKHBIX MOCJEACTBUN ISl OKPYKAIOLIEH
cpenbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:
c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHKH, MOHUMAaHUE MATeMaTHYECKON HAyKH Kak
cephl YeI0BEUECKOU JEATEIbHOCTH, TANoOB €€ pa3BUTUS M 3HAYMMOCTH JJISl pa3BUTHUS
[UBWIN3ALNM, OBJIAJICHUE S3bIKOM MAaTEMAaTHUKU W MAaTeMaTUYeCKOM KyJIbTYpoOM Kak
CPEACTBOM  T[O3HAaHWUS  MHUpPA, TOTOBHOCTh  OCYHIECTBIATH  HPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTe/ibHBbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB,
MOHSATUHN, OTHOLIEHWH MEXIy TOHSATUSMHU, (DOPMYyIUpPOBATH OMpPENENICHUs TMOHATHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIMKU, OCHOBAHUS JJIA 0000IECHUS U
CpaBHEHUSI, KPUTEPHUH MPOBOJIUMOIO aHAIN3A;

BOCIIPUHUMATh, (DOPMYyITUpOBaTh U TPEOOPA30OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC U
OTpULIATETIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUHs B (pakTax,
JTAHHBIX, HAOJIOJACHUSAX W YTBEPXKACHUAX, Npenjaratb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

JIeNaTh BBIBOJBI C WCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIIEHO J0Ka3aTebCTBA MaTEMAaTHUYCCKUX YTBEPIKICHHUU (TIPSMbIC
1 OT MPOTUBHOTO), BEICTPAWBATh apTyYMEHTAIIUIO, TPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPBHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BHIBOJIBL;

BBIOWpATh CHOCOO perieHus: y4eOHOW 3amayu (CpaBHHUBATh HECKOJBKO BapHaHTOB
perieHus, BeIOUpaTh HauOoyiee MOAXOISAIINN C y4ETOM CaMOCTOSTENIBHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble ucciaeaoBarebCcKue 1eHCTBUA:



UCIIONIb30BAaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKUM  WMHCTPYMEHT  MO3HAHMUS,
dbopMynpoBaTh BOIPOCH], (PUKCUPYIOLIUE NPOTHUBOpEUHE, MPOoOIeMy, YCTaHABIMBATh
HCKOMOE U JIaHHO€, (POPMHUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOKO MO3UILIMIO, MHEHUE;

IPOBOJUTh CaMOCTOSTEIbHO CIUIAHUPOBAHHBIA HSKCIIEPUMEHT, HCCIEI0BAHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTU4ecKoro oOOBbEeKTa, SBJIECHMS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO  (hopMynHpoBaTh O0OOLIEHUS W BBIBOJABI 1O  pe3yibTaTaM
NPOBEAEHHOIO HAONIOACHUS, HCCIEI0BAaHUSA, OLICHUBATh JIOCTOBEPHOCTH IOTYYEHHBIX
pE3yJIbTaTOB, BEIBOJOB U 000OLICHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh MPEAIOIOKECHUS
0 €ro Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ nuHpopmanueii:

BBISBJIATH ACUIUTHI MH(DOPMAIMK, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BONPOC U
IUIS PEIICHUs 3aauH;

BbIOMpaTh HMHGOPMALMIO U3 KMCTOYHUKOB pPA3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UpPOBaTh W HHTEPNPETUPOBATh HH(OPMALMIO PANIUYHBIX BHUIOB U (opm
IpeJICTaBICHHUS;

CTPYKTYpUpPOBaTh HMH(POpPMALUIO, MPEACTABIATh €€ B  pa3IMuHBIX  (opMmax,
WTIOCTPUPOBATh IpapuuecKy;

OLICHMBATh HAAEKHOCTh HH(MOPMALKMU IO CaMOCTOSTENBHO CPOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIE YHUBeEpPcaIbHble YueOHbIe el CTBUSA

Oo0wenue:

BOCIIPUHUMATH U (DOPMYITHPOBATH CYXKACHHUS B COOTBETCTBUH C YCIOBHSIMH M IEISAMU
OOIIeHMsI, $ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3pEHUS B YCTHBIX H
MUCHPMEHHBIX TEKCTaX, JaBaTh MOSICHEHWS MO XOJy peUIeHHs 3a7add, KOMMEHTHPOBATh
ITOJTYYEHHBIA PE3yJIbTaT;

B XOJIe OOCYK/JIEHHUS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMOUM T€MBbI, MPOOIEMBI,
perraemMoii 3a/1auu, BBICKA3bIBATh WJCH, HAllEJIEHHBIE HAa MOWCK PEIICHHUS, COMOCTaBISAThH
CBOM CYXJICHHS C CYXKJICHUSAMH JPYTUX YYACTHUKOB JHUAJIOTa, OOHAPYKMBATH Pa3lIudue U
CXOACTBO TO3MIMHA, B KOppeKTHOM ¢(opme (HopMyIupoBaTh pa3HOTIACHs, CBOM
BO3PaKEHUS;

MPECTABIATh PE3YJbTAThl PEIICHUS 33/1a4H, SKCIEPUMEHTA, UCCIEIOBAHUS, TTPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIEHHS C Y4€TOM 3a/ad Mpe3eHTAlH |
0COOEHHOCTEN ayJUuTOpPHUHU.

PeryasiTuBHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

Camoopranusanus:

COCTaBJIATH IUJIaH, aJTOPUTM pelIeHUs 3a7adyd, BBIOUPATh CIOCOO PEIICHUS C Y4ETOM
MMEIOIIUXCS PEeCYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBAaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

BJQJICTh HAaBBIKAMHU T[IO3HABATEIBHOW pedIEeKCUH KaK OCO3HAHMUS COBEPIIAEMBIX
JEUCTBUA W MBICIUTEIBHBIX TIPOIIECCOB, WX Pe3yJbTaTOB, BIAJACTh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJS MpOLEcCa M pe3yjbTara pPELIICHUs MaTeMaTUYeCKOn
3a7a4u;



NPeNBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MpPU PEUICHUH 33aJa4d, BHOCHUTH
KOPPEKTHUBBI B JESATENIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAaWJECHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIM W YCIOBUSAM, OOBSICHITH HPUUYUHBI
JOCTUKEHMSI UM HEIOCTH)KEHUSI PE3YJIbTAaTOB JIEATEIbHOCTH, HAXOUTh OLIMOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

IOHMMATh U UCNOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U HHAUBUAYAIbHON PaOOTHI MIPH
pelIeHnn Yy4YeOHBbIX 3a/ay, NMPUHUMATh 1LIE€Jb COBMECTHOM JEATENbHOCTH, IJIAHUPOBATh
OpraHU3allMI0 COBMECTHOM paloThl, pacnpenensTh BUIAbl padOT, JOroOBapUBATHCA,
o0Cy>KIaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHUX JIOCH;

y4acTBOBAaTh B IPYMMOBBIX Gopmax paboTsl (00CYykaeHHsS, 0OMEH MHEHUI, «MO3TOBbBIE
HITYPMBI» U UHBIE), BBIIIOJHATH CBOIO YacTh paOOTHI U KOOPJAUHUPOBATH CBOU JICUCTBUSA C
APYTUMH 4YJI€HaMHU KOMaH[bl, OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT IO
KpUTEpUsaM, chOpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kinaccaoOyyaromuics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATHUSMH CTEPEOMETPUU TPU PEIIECHUU
3aJla4y ¥ MPOBEJCHUN MAaTEMAaTUYECKUX PACCYKICHHUI;

® [PHUMEHSATh AaKCHOMBI CTEPEOMETPUU U CIEACTBUA M3 HUX INPU PELICHUU
F€OMETPUYECKHX 33]1aY;

e KiIaccu(pUUUpPOBaTh B3aUMHOE  PACMOJOXKEHHE TMPSAMBIX B  IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHATUSAMH, CBSI3AHHBIMU C yIJaMHd B IPOCTPAHCTBE:
MEXAY MPSMBIMU B IPOCTPAHCTBE, MEXKIY IPSIMOM U MIIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOT'paHHUKAMU;

e CBOOOJHO pacroO3HaBaTh OCHOBHBIE BBl MHOTOIPAaHHUKOB (IIpU3Ma, NMUpamuia,
IPSIMOYTOJIBHBIN Mapaenenumnes, Kyo);

e kiaccu(UIMPOBATH MHOTOTPAHHUKH, BEIOWpAsi OCHOBAHUS JJIsl KJlacCU(PUKaINK;

e CBOOOJHO OINEPUPOBATH MOHSTHUSIMH, CBA3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
MJI0CKOCTBIO;

e  BBINOJHATH NapajuiesIbHOE, HEHTPAIBHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE (PUTYp
HAa MJIOCKOCTb, BBIMOJIHATH U300paXkeHUs! GUTYp Ha IIIOCKOCTH;

® CTPOUTHb CEUEHUS MHOTOIPAHHUKOB pA3IUYHBIMU  METOJAaMH, BBINOJHATH
(BBIHOCHBIE) IJIOCKME YEPTEX U M3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y;

® BBIUKCIATH IUIOMIAIM TOBEPXHOCTEM MHOTOTPAaHHUKOB (MpU3Ma, MHPaAMUJIA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMNEPUPOBATH MOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPHI;

e CBOOOJHO OMNEPUPOBATH  TOHATHUSMHU, COOTBETCTBYIOUIMMH  BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

®  BBINOJHATH JEHCTBUS HAJl BEKTOPAMU;



pemaTrh 3aJa4d Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHYECKMX OTHOLIEHWW M HAXOXICHUE
F€OMETPUYECKUX BEJIMYHMH, NPUMEHSAS W3BECTHBIE METOAbl NPU  PEIICHUU
MaTeMaTUYECKHUX 3a7a4 MOBBILIEHHOTO U BBICOKOT'O YPOBHS CII0KHOCTH;

MIPUMEHSITh pOoCTEMIINE IPOrpaMMHBbIE CpeAcTBa " AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKaTh,  MpeoOpa3oBbIBATh W HHTEPIPETHPOBATH  HMH(pOpMammio 0
IPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (PUTypax, MPEACTABICHHYIO Ha 4epTexax H
pPUCYHKaX;

MPUMEHSTh TOJIYyYEHHBIE 3HAHUS HA NPAKTUKE: CPaBHMBATh W aHAJIU3UPOBATh
pealibHbIE CUTYallMi, IPUMEHATh U3YyUYEHHbIC MIOHITHUS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTuyecku CGHOPMYIUPOBAHHOW MpPOOJIEMbl, MOJECIUPOBATH  peajbHbIC
CUTyalldd Ha A3bIKE TEOMETPHUM, MCCIEAOBaTh TMOCTPOECHHBIE MOJEIU C
UCITOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHA U TEOpEM, ammnapara aareOppl, pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYNH;
UMETh NPEICTaBICHUd 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUU KaK COCTaBHOM
4acTu (QyHIAMEHTA pa3BUTHUS TEXHOJIOTUH.

K xoniry 11 kinaccaoOyyaromuics HayquTCs:

cBOOO/IHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C LUJIMHIPUUECKON, KOHUYECKON
U cpepUUYECKOM MOBEPXHOCTIIMH, OOBACHATH CLIOCOOBI MOTYUYECHMUS;

OIIEpUPOBATh NOHATUAMH, CBA3aHHBIMU C T€JIAMH BPAILLEHUS: IWJIMHIPOM, KOHYCOM,
cthepoit u mapom;

pacno3HaBaTh Teja BpalleHHs (LWIMHApP, KOHYC, cepa W Map) U OOBICHATH
CHI0COOBI MOTYYEHUSI TEJ BPaLCHMUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TE€J BpallleHUs, 0OBEMBI U
IJIOIIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BPAILIEHUS, TEOMETPUUECKUX TEI C
npuMeHeHueM HopMmy;

CBOOOJHO ONEPUPOBATH MOHATUSMU, CBA3AHHBIMH C KOMOMHALMAMU TEJ BPAILICHUS
¥ MHOTOTPaHHMKOB: MHOTOTPAHHUK, BIHMCAHHBIA B cdepy MW OMHCAHHBIH OKOJIO
cdepsl, cepa, BOUCAHHAS B MHOTOIPAaHHUK WJIN TEJIO BpallleHUs;

BBIUMCIISATh COOTHOLICHUS MEXAy IUIOMIaIIMU TOBEPXHOCTEH U 0o0BEMaMu
IMOI0O0OHBIX TEN;

U300pakaTh M3ydaemble (DUTYpbI, BBIMOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXH W3
PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHSI
TE€J BpalllEHHUS,;

U3BJIEKAaTh,  MHTEPHPETUPOBATH M  MNpeoOpa3oBbIBaTH  HH(pOpMaLMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKHX (PUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OINEpaIuy HaJl BEKTOPaAMHU;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOP/IUHAT;

pemarb reoMEeTpPUYECKHE 337aud Ha BBIYMCIICHHE YIJIOB MEXIY MpPSAMBIMH U
MJIOCKOCTSIMHM, BBIYHUCIIEHUE PACCTOSIHUM OT TOYKH /O IJIOCKOCTH, B LEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/Ia MPU PEIICHHH;

CBOOOJHO ONEPUPOBATH MOHSATUSMM, CBSI3AHHBIMU C JIBIDKEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM,



BBITMIOJHATh M300pakKeHHUsT MHOTOTPAaHHUKOB W TEJI BpAIICHUS MPU NapaiieIbHOM
NepeHoce, LEHTPAIbHOW CHUMMETPUH, 3€pKaJIbHOW CHUMMETPUU, MPU TOBOPOTE
BOKpPYT MPSIMOH, MpeoOpa3oBaHus 0100Us;

CTPOUTh CEUEHHUS MHOTOTPAaHHHUKOB W TeN BpAIlEHUA: CEYCHHUS UUIUHApPA
(mapayuienbHO MW MEPNEHAUKYISIPHO OCH), CEUYCHHUS KOHyca (mapajuieibHbIe
OCHOBAHUIO U MPOXO/SIIKE YepPe3 BEPILNHY), CEUCHHUS I1apa;

UCIIOJIb30BaTh METOJbl OCTPOCHHUSI CEYCHUN: METOJ| CIIEJIOB, METOJl BHYTPEHHETO
IPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEeH MI0CKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;

OPUMEHATh TeOMEeTpHuueckue (akThl JUIsl PElIeHUs CTePEOMETPUYECKUX 3ajiad,
MPEINOJIaraloIIuX HECKOJIBKO IIaroB PEIICHUs, €CITU YCIOBUS MPUMEHEHUS 3a/1aHbl
B SIBHOU U HEsIBHOU (popme;

peliaTh 3aa4d Ha J10Ka3aTeIbCTBO MATEMaTHYECKUX OTHOLICHUM M HaXOXKICHHUE
r€OMETPUYECKUX BEIUYUH;

IPUMEHATh IPOrPaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

NPUMEHSTh TOJYYEHHbIE 3HAHMUS Ha TMpaKTUKE: CPaBHUBATH, AHAIM3UPOBATH U
OLICHWBATh peajbHbIC CHUTyalldd, MPUMEHSTh W3YYCHHBIC TMOHSATHS, TEOPEMBI,
CBOICTBa B IMpOIECCE IOMCKA PEIICHUS MaTeMaTUYeCKH C(HOpPMYIUPOBAHHOM
po0JIeMbl, MOJIETNPOBATh PEAIbHBIC CUTYaAIlMU Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh
MIOCTPOCHHBIE MOJIENId C HWCIOJB30BAHHEM T'€OMETPUUYECKUX TOHATUH U TEOpEM,
anmaparta anreOpbl, pelarh MPAKTUYECKUE 3aJauM, CBSI3aHHbIE C HAXOXKICHUEM
reOMETPUYECKUX BEJTMUMH;

UMETh IMPEACTaBIEHUSI 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU KaK COCTABHOM
yacTu (PyHIaMEHTa pa3BUTHUS TEXHOJOTUH.

JesiTeJIbHOCTH yyuTeJs ¢ ydyeTom Pado4eil nporpaMMbl BOCIMTAHUA

Bocnumanue ZPGDfC()aHCWl@eHHOCmM, nampuomusma, yeadstCeHusl K npaedm, c60600am u
0053AHHOCMAM Yell0BEKA.:

1.

ok~ wnn

T000Bb K LIKOJIE, K CBOEH Malloi poauHe (cBoeMy ropoay), Hapoxay, Poccuu;
3HAaHWE TPATUINI CBOEH CEMBbH M LIKOJIbI, 0EPEKHOE OTHOIICHHE K HUM;
nepBOHauYalbHbIE IPECTABICHHS O IPaBax 4YeI0BEKa; CAMOCO3HAHNUE;
3HaHWE MPABUJI IOBEJICHUS B KJlacce, UIKOJIE, 10Ma;

OTpHUILIATENIbHOE OTHOLIEHHE K HAPYIIECHUSAM MOpsAKa B Kiacce, MKoJe, K
HEBBITOJIHEHUIO YEJIOBEKOM CBOMX O0S3aHHOCTEM

Bocnumanue HpAaBCMEBEHHbLIX H)Y6CneE U IMUYECKO2c0 COZHAHUA.

6.

© o N

11.
12.

MPEJCTABICHUS O MOpPaJIbHBIX HOpPMaxX M IpaBHJIaX HPABCTBEHHOTO ITOBEIACHUS;
yOEXKIEHHOCTh B IPHOPUTETE OOIIECYEIIOBEYECKUX IIEHHOCTEH;

3HAHWE MPABHJI BEKIMBOTO TTOBEACHUS, KYJIbTYPHI PCUH;

YBOXHUTEIBHOE OTHOIIIEHNE K COOCCETHHUKY, €r0 B3IIISIIaM;

aJICKBaTHBIE CIIOCOOBI BRIPAKCHUS DYMOIIMIA W YyBCTB;

. Pa3JIMUYCHUC XOpomux u IIJIOXHX INOCTYIIKOB, YMCHHC AHaJIM3UPOBATDH

HPABCTBEHHYIO CTOPOHY CBOMX MOCTYIIKOB U ITOCTYIKOB JIPYTHX JIFOJIEH;
CTpeMJIeHHE U30eraTh COBEPIICHUS MIIOXUX MOCTYIKOB,;

MOYTUTENBHOE OTHOLIEHHWE K POAMUTENSIM M JPYTHMM YJI€HaM CBOEM CEMbH, K
CEMEWHBIM LICHHOCTSAM U TPAIULIUSIM;



13.

14.

15.

16.

17.

18.

YBOXUTEIHHOE OTHOIIEHWE K CTapIiuM, JOOpPOXKENIAaTeIbHOEe OTHOIICHUE K
MJIAIINM;

ATUYECKHME  YYBCTBA:  JOOPOXKENATEIbHOCTh,  AMOIMOHAIbHO-HPABCTBEHHAS
OT3BIBYMBOCTb, IOHUMAHWE YYBCTB JAPYTHX JIOJEH U COMEpPEKUBAHUE WM, TOTOB-
HOCTh MPUNUTH HA TTOMOIIIb;

IpeICTaBlICHUE O IPYKOe U APY3bsX;

BHUMATEIbHOE OTHOIICHHUE K APY3bsSIM, UX UHTEPECaM U YBIICUCHUSIM;

YCTAHOBJICHUE JPYKECKUX B3aMMOOTHOILICHUNA B KOJUIEKTUBE, OCHOBAHHBIX Ha
B3aMMOTIOMOIIIN ¥ B3aUMHOU MOJIEPKKE;

CTPEMJICHHE UMETh COOCTBEHHOE MHEHHE, PUHUMATh CBOM COOCTBEHHBIC PEIICHUS

Bocnumanue mpyooniobusi, meopuecko2o omHoweHus K y4eHuro, mpyoy, HCUSHU:

19.
20.

21.
22.
23.
24,

25.
26.

27.

28.

29.
30.

YBaOKCHHE K TPY/Ly U TBOPUYCCTBY CTAPIIUX U CBEPCTHHUKOB,
HABBIKM KOJUICKTUBHOH y4eOHOW JCATCILHOCTH, B TOM YHCIE HpH pa3paboTke U
peallM3allid TBOPYECKHX IPOCKTOB; TOTOBHOCTh K KOJUICKTHBHOMY TBOPYECTRBY;
B3aMMOITOMOIIb IIPU paboTe B IIape U TPYIIIIE;

IOHMMAaHHUE POJIM 3HAHUN B KU3HH UCJIOBCKA;

IIOJIOKMTEIIBHOE OTHOIICHUE K yUeOHOMY IPOIIECCY; YMEHHE BECTH ce0s Ha ypOKax;
II03HABATEIILHBIC TOTPEOHOCTH; IOTPEOHOCTh PACIIUPATH KPYro30p; MPOSBIIATH
JIF0003HATEILHOCTD;

YMCHHUE MPOSIBIATH TUCHUTLIMHUPOBAHHOCTD, ITOCJICA0BATCIIBHOCTD, HACTONYHBOCTh
U CaMOCTOSTEILHOCTh B BBIIIOJHEHUN YUCOHBIX U yUeOHO-TPYIOBBIX 3aJaHUM;
CIIOCOOHOCTH OIIECHUBATH CBOM YMCHHMSI B Pa3JIMYHBIX BHJAX PEUCBOM JCITCILHOCTH;
OepeXHOE OTHOIIEHHE K pe3yiIbTaTaM CBOETO TpyAa, TpyJAa APYTUX JIOACH, K
IIKOJILHOMY UMYIIECTBY, YUeOHUKAM, JINYHBIM BellaMm;

YMCHHE Pa3iInvaTh MOJIE3HOE U OECITOIC3HOS BPEMSIIPEIIPOBOKICHHE U CTPEMIICHHUES
paIroHaIbHO UCIIOJIL30BaTh BPEMSI;

YMCHHE HECTH HWHIWBHIyaJbHYI0 OTBETCTBEHHOCTH 3a BBINIOJHEHHUC 3a/JaHHS, 3a
COBMECTHYIO paboTy;

CTpPEMIICHHE TTOJICPKUBATh MTOPSJIOK B CBOCH KOMHATE, Ha CBOEM pabOUYeM MECTe;
OTpULIATECILHOEC OTHOIICHHWE K JICHH W HEOpeXKHOCTH B Tpyae U yuéde,
HEOCPEIKIMBOMY OTHOIIICHHIO K Pe3yJIbTaTaM TPpyia

CDopmupoeaHue UEHHOCMHO20 OMHOUlEeHUA K 300p06bi0 u 300[?060]1/[)/ 06pa3y HCU3HU.

31.

32.

33.

34.

3HAaHUE U BBINOJIHEHNE CAHUTAPHO-TUTUEHNYECKUX MTPaBUIl, COOIIOACHHE
310pOBbecOEpEraroIiero pexxuma JHs;

MHTEPEC K MPOryJIKaM Ha MPUPOJIE, TOABIKHBIM UT'PaM, Y4aCTHIO B CIOPTUBHBIX
COpPEBHOBAHUSIX;

CTpEeMJICHHE HE COBEpIIATh MOCTYIKH, YTPOXKAIOIIHE COOCTBEHHOMY 3/I0POBBIO U
0e30I1aCcHOCTH;

NOTPEeOHOCTH B 3JJ0POBOM 00pa3e *U3HU U MOJIE3HOM BPEMSIIPENPOBOXKICHUH

Bocnumanue yennocmno2o omuoweHus K npupooe, okpyicarowell cpeoe (3Konrocuyeckoe
s8OCNUMAHUE):

35.
36.
37.
38.
39.
40.

MHTEpEC K IPUPOJIE U TPUPOHBIM SABJICHUSIM;

OepexHoe, YBAKUTEILHOE OTHOIIICHHUE K TIPUPOJIC U BceM (popmaM KU3HU;
[MOHMMAaHHWE aKTUBHOU POJIA YEJIOBEKA B IIPUPOJE;

CIIOCOOHOCTH OCO3HABATh IKOJIOTHUECKHUE TIPOOIEMBI;

FOTOBHOCTB K JINUHOMY YYaCTHIO B 9KOJIOTHYECKUX ITPOEKTAX;
MOTPEOHOCTH M CTPEMJICHUE 3a00TUTHCS O JJOMAIITHUX MTUTOMIIAX;



41. 4yBCTBO OTBETCTBECHHOCTH 3a JKHU3Hb U 3J0POBbLE
Bocnumanue yennocmno2o omuoweHus K npeKpachomy, hopmuposanue npeocmasieHull
00 3cmemu4ecKux uoeanax u YeHHOCmsax (Acmemuyeckoe 0CNUManue:
42. yMEHUE BUJIETh KPACOTY B OKPYKAIOIIEM MHUpPE, B TPY/E, TBOPUECTBE, IOBEICHUU U
NOCTYMKAaX JHOJCH;
43. UHTEpeC K YTEHUIO, MPOU3BEIACHUSAM MCKYCCTBA, CIIEKTaKJIsIM, KOHIIEpTaM,
BBICTAaBKaM,;
44. MHTEpEC K 3aHATHUAM XYJI0)KECTBEHHBIM TBOPUYECTBOM;
45. cTpeMJICHUE BBIPA3UTh CE0s B Pa3IMUHbBIX BUIaX TBOPUECKOU EATEIbHOCTH;
46. CTpEMJICHUE K ONPSITHOMY BHELIHEMY BUAY
Bocnumanue na mpaouyusx npagociagusi, HpagCmeeHHbIM NPUHYUNAM, UCTHOPUYECKUM U
KynemypHoim mpaouyusim Pycckot [Ipasocnasnoii Llepxasu.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
K
Ne HauMeHoBaHMe pa3/iesioB U TeM OHICETRO HACoB JJeKTpPOHHBbIE (IU(PPOBHIE)
n/n MPOrpamMMBbl Bceero Koutpoabueie  Ipaxruyeckue oOpa3oBaresibHbIE PeCypPChI
padoThI padoThI
1 BBenenrne B ctepeoMeTpuio 23 1 https://m.edsoo.ru/N9W8B1MG6E
2 B3anmHoe pacrionoReHHe npsambix 6 1 https://m.edsoo.ru/M1C9A4DAD
B IIPOCTPAHCTBE
3 HapasenbHoCT: MPAMBIX i 8 https://m.eds00.ru/U8Z814V3R
IIJIOCKOCTEH B MPOCTPAHCTBE
4 HepHeHHHEyMpHOCTI’ HPAMBIX 1 25 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTIIBI B PaCCTOSTHUS 16 1 https://m.edsoo.ru/G614X9S1B
6 MHoOrorpaHHUKH 7 1 https://m.edsoo.ru/K415VAD7F
7 BekTophl B mpocTpaHCcTBe 12 https://m.edsoo.ru/H2P5B1T90
8 Hosroperme, 0606meHIfe 1 5 2 https://m.edsoo.ru/J7Z9U1K8F
CUCTEeMAaTHU3alMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB 110 102 6 0
IMPOT'’PAMME
11 KUIIACC
KosnuyecTtBo yacoB
HaumeHoBaHue pa3iesioB u dyekTpoHHbIE (1M pPOBHIE)
Ne ni/mn Kourpoabubie I[IpakTunueckue
TeM MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE Pecypchl
padoTHhI padoThI
1 AHaJIMTHYECKAs TEOMETPHSI 15 1 https://m.edsoo.ru/J9C7F5W6J
2 [osTopenue, 0bobmenHe i 15 1 https://m.eds00.ru/R7X1L1N2P
CUCTEMATHU3alIMs 3HAHUI
3 O0BEM MHOTOrpaHHHKA 17 1 https://m.edso0.ru/Y9Z0G7Y8Y
4 Tena BpameHus 24 1 https://m.edsoo.ru/G9A1L2B2Z
5 Hnowan moepxHoCTH 1 9 1 https://m.edso00.ru/J2X2C6B1R

O0OBEMBI KPYIJIBIX Tl



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F
https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R

6

JBmxeHus 5

https://m.edsoo.ru/B5G9R2C5E

7

[ToBTOpEeHME, 00600IICHNE 1
CHUCTEMAaTH3aLUs 3HAHUI

17

https://m.edso0.ru/C3B508K3V

OBHIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

102

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Koaun4yecTBO 4acoB

Tema ypoka

OcHOBHBIE MpaBUIIa U300paXKEHHS HA
PHUCYHKE MJIOCKOCTH, MapaJlIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbBI OTPE3Ka

[TonsiTus cTepeoMeTpun: TOUKa, psimas,
MJIOCKOCTh, MPOCTPaHCcTBO. OCHOBHEIE
MpaBuja U300paXKE€HUsl Ha PUCYHKE
MJIOCKOCTH, MApaJJIeIbHBIX TPSIMBIX
(oTpe3KoB), cepeIMHbI OTpe3Ka

KoHTpoubHbIe

Bcero
padoThI

IMpakTuy
padoThI

DJIeKTPOHHbIE N (POBBIE
o0pa3oBaTe/IbHbIEe pecypChl

https://m.edsoo0.ru/C8R5V2L5W

https://m.edso0.ru/D1J1V7K8M

[ToHsaTHS: IepeceKaronecs MI0CKOCTH,
MepeceKarolmecs nmpsMast ¥ mioCKOCTh;
MOJIYITPOCTPAHCTBO

https://m.edsoo.ru/E7TA4A8V7D

[TonsTHS: IepeceKaronrecs MI0CKOCTH,
MepeceKaromecs npsiMas v mioCKOCTh;
MOJTYTPOCTPAHCTBO

MHororpanHuku, n300paxeHue
MPOCTEUIITUX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

https://m.edsoo.ru/M4P3F1K30

https://m.edsoo.ru/M4J5A3Y 1F

MHoTOrpaHHUKH, H300paKeHUE
MPOCTEUINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIHNX 00bEKTOB

https://m.edso0.ru/ROZ8Y9Y 1A



https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V
https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F
https://m.edsoo.ru/R0Z8Y9Y1A

AKCHOMBI CTEPEOMETPUU U TIEPBHIC
CJIEICTBUS U3 HUX

https://m.edsoo.ru/D8Y2W8X4F

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEACTBHUSI U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIC
caencTBus n3 HUX. CiocoObI 3aaHus
MPSAMBIX U TIOCKOCTEH B MMPOCTPAHCTBE.
O0603HaueHNs MPSMBIX U TNIOCKOCTEN

https://m.eds00.ru/T8T1D4X3X

https://m.edsoo.ru/L6U8B5P1W

10

N3o00pakeHne ceueHuid mupamMusbl, Kyoa u

MIPU3MBI, KOTOPBIE MMPOXOAAT uepe3 ux peéopa.

N3ob6pakeHne nepecedeHus MoaydeHHBIX
IockocTel. PackpaimBanue MocTpOCHHBIX
CEUYCHU pa3HbIMH I[BETaAMHU

https://m.edsoo.ru/N9H8ROU4A

11

12

13

N300paxeHne ceueHuid mupaMubl, Kyoa u

MIPU3MBbI, KOTOPBIE MPOXOAAT Uuepe3 ux peéopa.

N3ob6pakeHne nepecedeHus MoaydeHHBIX
IockocTel. PackpaimBanue MoCcTpOCHHBIX
CEUYCHUI Pa3HBIMH IIBETAMHU

N300paxkeHne ceueHnid mupamMubl, Kyoa u

MPU3MBbI, KOTOPBIE MPOXOAAT Uuepe3 ux peéopa.

N3o0paxkeHne nepecedeHus MoayueHHbIX
II0CKOCTer. PackpalmBanue nmocTpoeHHbIX
CEUCHUH Pa3HbIMU LIBETAMU

N300paxkeHne ceueHnid mupamMubl, Kyoa u

MPU3MBbI, KOTOPBIE MPOXOAAT Uuepe3 ux peéopa.

N300pakeHue nepeceyeHus NOJTy4eHHBIX
m1ockocTer. PackpaimBanue mocTpoOeHHBIX
CEYCHUH pPa3HbIMU LIBETAMU

https://m.edso00.ru/C8Y6COR9F

https://m.edso0.ru/\V8S2D3A6E

https://m.edsoo.ru/\V3A7D0OP9S

14

15

Merton cnefoB 11l HOCTPOEHUS CEUEHHI
Meron cnefoB 11l HOCTPOEHUS] CEUEHHM.
CBoOICTBA NEPECEUCHUI NPSIMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/lU6F3M4W3T

https://m.edsoo.ru/B1D7X2R5I



https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F
https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I

16

Merton ciienoB 111 MOCTPOCHUSI CEYEHU M.
CBolicTBa nepeceyeHruil NpsIMbIX U
IJIOCKOCTEH

https://m.edso00.ru/K6S2Y2T4X

17

18

[TocTpoenue ceuenuii B nupamuje, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alIUCh [IAroB
OCTPOCHHUS

[TocTpoenue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aIUCh 111aroB
MTOCTPOEHUS

https://m.edsoo.ru/C4W6Z8A9L

https://m.eds00.ru/M1G3J6Q0T

19

[TocTpoenue ceueHuit B nupamuje, Kyoe mo
TpéM TOoukaMm Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3AMKCH IArOB
IIOCTPOEHUSA

https://m.edsoo.ru/R3U3MONS5I

20

21

22

[TocTpoenue ceueHuit B mupamuje, Kyoe mo
TpéM ToukaMm Ha p&bpax. Coznanue
BBIHOCHBIX UEPTEKEHN U 3aIIMCh I1aroB
[IOCTPOEHUSA

[ToBTOpenue manumerpuu: Teopema o
MPONMOPIUOHANIbHBIX 0Tpe3kax. [Togobue
TPEYTrOJIbHUKOB

[ToBTOpenue mianumerpuu: Teopema
Menenas. PacueThl B ceUEHMSIX Ha
BBIHOCHBIX uepTexkax. Mcropus pazButus
TJIAHUMETPUH U CTEPEOMETPUH

https://m.edsoo.ru/C3U8SN6S7U

https://m.edsoo.ru/S5U5B1J8X

https://m.edso00.ru/X208V7MOM

23

24

KontponbHas padota "AxcruoMbl
crepeomeTpun. Ceuenus"

B3auMHoOe pacnosiokeHue NnpsiMbIx B

npoctpancTBe. CKpeluBaronyecs npsmsle.

[Ipr3HaKku CKpEIMBAOIIUXCS MTPSMBIX.
ITapannenbHble OpsIMbIE B IIPOCTPAHCTBE

https://m.edsoo.ru/U6AQT2Z21 X

https://m.edsoo.ru/I6W5Z5L.3V



https://m.edsoo.ru/K6S2Y2T4X
https://m.edsoo.ru/C4W6Z8A9L
https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M
https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V

25

Teopema o CylIeCTBOBAaHUU U
€UHCTBEHHOCTH NIPSIMOM NapajuieIbHOM
TTAHHOU MPSIMOU, ITPOXOISAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIECH HA JAHHOU
npsMou. Jlemma o nepeceueHnn
[TapaJUIENIbHBIX MPSMBIX IIIOCKOCTBIO

https://m.edso0.ru/R1T2G0Z4E

26

27

28

[TapamnensHOCTH Tpex NpsMbIX. Teopema o
TpEX MapajuieabHbIX IpsMbIX. Teopema o
CKPEUIMBAIOIINXCS TPSIMBIX

[TapamnensHoe npoekTrpoBaHue. OCHOBHBIE
CBOMCTBA NapaJIJIEIbHOTO MPOEKTUPOBAHUS.
N300paxxkeHne pa3HbIX GUryp B
napajuleJIbHOM MPOEKIUU

enTpanbHas npoekuus. Yo ¢
COHAINPABIIEHHBIMU CTOPOHAMU. YTOJI MEXKIY
IPSIMBIMA

https://m.edsoo.ru/B5B7N7L1X

https://m.edso00.ru/J9X4Z29V3V

https://m.edsoo.ru/T3L2A9KA4T

29

30

31

3ajaun Ha 10KA3aTeNIbCTBO U UCCIIE0BaHUE,
CBSI3aHHBIE C PACIIOTIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

[ToHATHSA: TapaUIENIBHOCTD NPSIMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3nak
[1apaJuIeIbHOCTH IPSIMOM U IJIOCKOCTH.
CBoiicTBa MapaIeIbHOCTH MPSMOU U
IIJIOCKOCTH

['eomeTprueckue 3a1a4u Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBS3aHHBIC C
NapajuIeIbHOCTBIO MIPSIMBIX U IJIOCKOCTEH B
POCTPAHCTBE

https://m.edsoo.ru/O0U1V2R4I

https://m.edsoo.ru/\VV5F0I6L9F

https://m.edsoo.ru/D8P3J2F0B

32

[TocTpoenue ceuenus, MPOXOASIIETO YEPE3
JTAHHYIO TIPAMYIO HA YEPTEKE U
MapajuvieabHOTO IPYyrou npsimMon. Pacuér
OTHOILICHU

https://m.edso00.ru/S0V4S5G1W



https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I
https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W

33

[TapannensHas mpoeKIusl, IPUMEHEHHUE NS
MOCTPOEHUS CeYeHUI Ky0a u
napayenenunena. CoicTra
napajuie’enuneaa U Npu3Mbl

https://m.edso0.ru/F504V6P3D

34

35

HapaHHCHBHBIC IIITOCKOCTH. HpI/I3HaKI/I
IMapaJluICIIBHOCTHU IBYX IIOCKOCTEH

Teopema o mapajuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IMTPOXOISIIIEN
yepes TOUKY, HE MPUHAJIEKAIYIO TaHHOU
IJIOCKOCTH U CJICACTBUSA U3 HEE

https://m.edsoo.ru/VOE3I4F1N

https://m.edsoo.ru/YOH2G119Y

36

CBoiicTBa napasuiesIbHbIX INIOCKOCTEMR: O
[1apaJuIeIbHOCTH IPSMBIX IIEPECEUCHUS IIPU
[IEPECEUCHNH JIBYX I1apajuIesIbHBIX
IJIOCKOCTEN TPEThEN

https://m.edsoo.ru/S8H4P6L.8B

37

38

39

CBoiicTBa nmapaieNbHbIX MIOCKOCTEH: 00
OTpEe3Kax MapajijIebHbIX MPAMBIX,
3aKIIFOUEHHBIX MEXKy HapajlieIbHbIMU
IJIOCKOCTSAMMU; O MIEPECECUCHUU TIPSIMOM C
JIBYMs MMapaJJIEIbHBIMU MJIOCKOCTAMHU

[ToBTopenue: Teopema Iludaropa Ha
MIJIOCKOCTH

[ToBTOpEHNKE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edso0.ru/JOE9T2Z4N

https://m.edso0.ru/N3R3Q1A8C

https://m.edsoo.ru/P1D6B5W9A

40

41

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasuiesienunena

Boluucnenue 1auH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM MapaJIJIEIEUIIEIE

https://m.edso00.ru/J9Z21G2K3Y

https://m.edso0.ru/L1C714Q7S

42

43

[lepnieHIUKYISAPHOCTD NPSIMOX U TIIOCKOCTH.

[Ipu3Hak nepneHauKyJISIPHOCTH MPSIMOM U
ILTIOCKOCTH

[lepneHAUKYISPHOCTD NPSIMOU U IUIOCKOCTH.

https://m.edsoo.ru/U1H707Z3M

https://m.edsoo.ru/L2C3BIM1F



https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y
https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IJIOCKOCTH

TeopemMa 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPAMOU, TPOXOISIIIEN

44 1 https://m.edso00.ru/R9Q6P2P7D
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHINKYIIIPHOH K TUIOCKOCTH

45 ~ 11OCKOCTH i MEPNEHNKYIIPHBIC 1M 1 https://m.edso0.ru/K5Z9K8W1F
psIMbIE B MHOTOIPAaHHUKAX

46 Hnockoctn 1 meprieH MKy TAPHBIC MM 1 https://m.edso00.ru/J7S7TG7RIR
psIMbIE B MHOTOIPAaHHUKAX

47 [Mepnenaukyisp u HakimoHHas. [Toctpoenue 1 hitps://m.edso0.ru/UOF8O1TSY
HEPIEHIUKYIISIPa U3 TOYKH Ha IIPSIMYIO

48 Heprenmukynsp n naknonyas. loctpoerne 1 https://m.edsoo.ru/HYH5P6A5Z
HEPICHINKYIISIPa U3 TOYKH Ha MPSIMYTO

49 ~ TeobeMa O TPEX MEPUCHANKYIpaX (MpiMas 1 https://m.eds00.ru/L 6J8G6YOL
u oOpaTHas)

50 Teopema o Tpex nepnenamiynapax (npamas 1 https://m.edso0o.ru/O1D710S6G
u oOpaTHas)

51 YT0J1 MeXIy CKPEITUBAIOIIUMHUCS ITPSIMBIMU 1 https://m.edsoo.ru/N3E9I19G2L

5p  |OMCK MEPNCHUMKYIAPHEIX MPAMBIX C 1 https://m.eds00.ru/G2D4N3NIF
HOMOIIBIO MEPIICHIUKYIISIPHBIX TIOCKOCTEMN

53 OpToroHaJIbHOE MPOCKTUPOBAHUE 1 https://m.edsoo.ru/H8F5D4U60
[TocTpoeHue ceuenuit Kyda, MpU3MBl,

54 MPABHIILHOM MUPAMUJIBI C IIOMOIIBIO 1 https://m.edsoo.ru/M6SOWAE2T
OPTOTrOHAJIIBHOM IIPOEKIUU
[Toctpoenue ceueHuii Kyoa, IpU3MBbl,

55 NPAaBUIBHOMN MUPAMHUIBI C ITOMOIIBIO 1 https://m.edsoo.ru/G6E2G4F9X
OPTOTOHAJIBHOM MPOCKIUU
CuMMeETpHs B IPOCTPAHCTBE OTHOCHTEIILHO

56 miockocTH. [ImockocTH cCUMMETpUi B 1 https://m.edsoo.ru/I401E8T3A

MHOI'OIrpaHHHKax



https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F
https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A

S7

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IUIOCKOCTHU KaK CJIeICTBHE CUMMETPUU

https://m.edsoo.ru/G4B0S5L2H

58

59

IIpaBuibHBIE MHOTOIpaHHUKH. Pacyér
PACCTOSIHUM OT TOYKH 10 TUIOCKOCTH

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
PACCTOSIHUAN OT TOYKH JO MIIOCKOCTH

https://m.edsoo.ru/Y8U9NO0QO3I

https://m.edso00.ru/U9L8Z506G

60

61

Crioco0bl OMYCTUTh MEPIEHAUKYJIISPBIL:
CUMMETPHS, CABUT TOYKH 10 MapajuICIbHOU
IPAMOU

CnBur no HenmapaIENbHON NPSIMOH,
M3MEHEHHE PACCTOSHUMN

https://m.edsoo0.ru/Q603J0U3H

https://m.edsoo.ru/M1L7E7D6A

62

63

64

Kontposnbnas pabora "B3aumuoe
PACIIOJI0KEHUE NPSIMBIX U INIOCKOCTEN B
MpoCTpaHcTBe"

IToBTOpEHHME: Yyroy Mexay MpsSMbIMHA Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYIOJIbHUKE, TEOpEMa
KOCHHYCOB

IToBTOpEHHUE: Yyrom MexXIy
CKPEIIHBAOIINMUCS MPSIMBIMH B
IIPOCTPAHCTBE

https://m.edsoo.ru/T8K8J1Y2H

https://m.edsoo.ru/X7B1B0A5A

https://m.edsoo.ru/I0VONIN5SR

65

66

['eoMeTprueckre METOIbl BBIYUCICHUS yIJia
MEXAY MPSIMBIMA B MHOT'OI'PaHHUKAX
JIByrpanssiil yroa. CBOMCTBO JIMHEUHBIX
YIJIOB ABYTPAHHOTO yTJiia

https://m.edsoo.ru/HOI1Y8C6L

https://m.edsoo.ru/X7A6Z8N30

67

[TepnennukynsipHbie miockoctu. CBOKCTBA
B3aMMHO EPIEHANKYJIIPHBIX INIOCKOCTEN

https://m.edsoo.ru/J4FQUG6LIE

68

[Ipu3Hak nepneHauKyJISIPHOCTH IIOCKOCTEN;
Teopema O IPSIMOU MEPECECUCHUS JBYX
ITIOCKOCTEN MEPHEHAUKYISIPHBIX TPEThEU
IIOCKOCTH

https://m.edsoo.ru/D0OO5T8POH



https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H

69

[IpssMoyTONIbHBIN Mapasienenumnesn; Kyo;
U3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOIO
napajuielienunena

https://m.edso00.ru/J2B802D10

70

71

Teopema 0 1uaroHa NPMOYTOJIBHOTO
napajijiesienune1a u ciaeJCTBUE U3 Heé
CrepeomeTpHUeCKUE U MPUKIIAIHBIE 3a0a4H,
CBSA3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM
MPSIMBIX U IJIOCKOCTH

https://m.edsoo.ru/P5H4F10Q1Z7

https://m.edso0.ru/Q3R0P4X4C

72

73

74

HOBTOpGHI/IG: CKPCIINBAOIIUCCA IIPAMBIC,
MapaJuICJIbHBIC IINIOCKOCTH B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

[Tapa napayenbHbIX IOCKOCTEN Ha
CKPEILUBAIOIIUXCS MPSIMBIX, PACCTOSTHUE
MEK]ly CKpPEIIUBAIOIIUMUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

PaccTostHue OT TOUKM 10 TIJIOCKOCTH,
pPAcCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH

https://m.edso00.ru/B61303U7D

https://m.edso0.ru/X3X5J3X5T

https://m.edsoo.ru/B7P9A6WS8Z

75

76

77

Brruncnenue pacCTosSsHUN MEXIY
CKPEILLHUBAOIIUMUCS IPSAMBIMU C IIOMOILBIO
IIEPIICHIUKYJIIPHON INIOCKOCTH
TpéXrpaHHbIN yroj, HEPAaBEHCTBA IS
TpexrpaHHbix yrioB. Teopema ITudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB ISl
TPEXTPAHHOIO yIJia

DneMeHTHI ChepUYECKOil reOMETPUH:
reo/Ie3NYECKUE JTMHUMU Ha 3eMJIe

https://m.edso00.ru/Q7G3E304D

https://m.edsoo.ru/GON2H5L 1K

https://m.edso00.ru/G6S619N7S

/8
79

KontponbHas pabota "Yriasl u paccTossHUS"

Cucrematuzanus 3HaHUd "MHOTOrpaHHUK U
€ro DJIEMEHTEI"

https://m.edsoo.ru/E3R7Z8K3P

https://m.edsoo.ru/Y7Y0C4M1P

80

[Tupamupa. Buasl nupamua. [IpaBunbHas
MUpamMuIa

https://m.edsoo.ru/U0QOK3X9V



https://m.edsoo.ru/J2B8Q2D1O
https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V

[Tpusma. [IpsiMast ¥ HaKJIOHHAS! TPU3MBI.

81 1 https://m.eds00.ru/T6Q3V7NIT
[paBuiibHast MpU3Ma

g2 |pAMOI MApALIENCIHIIEN, NPAMOYTOMBHEIR https://m.eds0o.ru/Y 8K3N7U5A
napajuienenumnesn, Kyo

83 ijmymme MHOTOTpaHHHKH. Teopema 1 https://m.edso00.ru/C6H509W00
Ditnepa
Beimykiibie MHOTOTpanHuKH. Teopema

84 Oiinepa. [IpaBunbHBIC U TOTYTIPaBUIHHBIE 1 https://m.edso00.ru/S5T4Y9L2C
MHOTOTPaHHHKH

85 KonTponbHas padota "MHOrorpaHHuKH" 1 https://m.edsoo.ru/C7F1R4JOL

86 Honsrue BekTopa Ha MI0CKOCTH 1 B 1 https://m.edsoo.ru/L5L3A2WA4G
POCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edso00.ru/Y60O7R8X50

88 Pa3HOCTH BEKTOPOB 1 https://m.edsoo.ru/B6X5W5W9II

89 [TpaBwito mapasienenumeaa 1 https://m.edsoo.ru/Y7R20406E

90 YMHOKEHHUE BEKTOpa Ha YUCIIO 1 https://m.edso00.ru/C9T808D8X

g  DasJIoKeHue BeKTOpa o basucy Tpex 1 https://m.eds00.ru/19T903V5N
BEKTOPOB, HE JIC)KAIUX B OJHON TIOCKOCTH

92 CkaysipHOE TIPOU3BEIACHUE 1 https://m.edsoo.ru/COU6A7EQS

g3 DBIUMCICHHE yIia MLy BEKTOPAMH B 1 https://m.eds00.ru/G3U3FIGEM
POCTPAHCTBE

94 [Tpocreiimme 3ama4un ¢ BEKTOpaMH 1 https://m.edso00.ru/T9S5E20Q4M

95 [Tpocreiiime 3agaun ¢ BEKTOpaMHU 1 https://m.edso0.ru/S2Z1V7G5C

96 [Ipocreiimure 3a1a4u ¢ BEKTOPaMHU 1 https://m.edsoo.ru/V8C1B1NS5I

97 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1 https://m.edsoo0.ru/D3R5Q6A1D

98 O0001IeHNEe U cCHCTEMAaTH3aITns 3HAHUH 1 https://m.edso0.ru/N3L3C71L9Z

99 O00011IeHHE M cUCTEMATU3AUA 3HAHUI 1 https://m.edso0.ru/W0Z4C7Y 3K

100 = HMroroBas KOHTpOJIbHAS paboTa 1 https://m.edsoo.ru/R5C5M2X4V

101  HroroBas KOHTpOJIbHas paboTa 1 https://m.edsoo.ru/D8F2MOV7L

102 = OO6oOmIeHNe U CUCTeMaTH3AIHS 3HAHUH 1 https://m.edsoo.ru/K9N7X0B8K



https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

OBHIEE KOJIMYECTBO YACOB I10

IMPOI'PAMME 102 6 0
11 KJIACC
KosmuecTBO 4acoB
Ne JJIeKTPOHHBIE HU(PPOBbIE
Tema ypoka Konrtpoubnbie I[IpakTuu
n/n Bceero o0pa3oBaTesIbHbIE PecypChl
padoThI padoThI
1 Hosropenne Temer KOOpﬂHHaTI’,{ BeKtopa 1 https://m.edsoo.ru/M412M8V3N
Ha IINIOCKOCTHU U B ITPOCTPAHCTBC
o [llosropenue Tembi "Ciansproe 1 hitps://m.eds00.ru/DOAODALSX
IMPOU3BCACHHUC BCKTOPOB
3 HosTopene Temst "BhraHcierme yra 1 https://m.edsoo.ru/Y90O8F5W0B
MCIKOY BCKTOpaMH B IIPOCTPAHCTBC
4 HosTop CHHE TEMPI ypaBHeHH,,e MPAMOH, 1 https://m.edsoo.ru/W5P7F1X0Q
MIPOXOJIAIIEH Yepe3 ABE TOYKHU
5~ YPABHCHIC ILIOCKOCTH, HOPMAITE, 1 https://m.eds00.ru/NOZOMSBLP
YPaBHEHUE IIIOCKOCTU B OTPE3KaX
6 ¥ PABHCHHE ILIOCKOCTH, HOpMa, 1 https://m.edsoo.ru/J6Q3H7U4W
YPaBHEHHE IIJIOCKOCTH B OTPE3KaxX
7 BektopHoe nmpousBencHue 1 https://m.edsoo.ru/E3T5Q9X10
8 JIUHCHHbIC HEPABEHCTBA, JIHHEHHO 1 https://m.eds00.ru/M5B4PSR1M
[IPOTpaMMHUPOBAHNE
9 JIMHCHHEIC HEPABEHCTBA, JIHHCHHOE 1 https://m.edsoo.ru/J2R6V8J5T
[IpOrpaMMHUPOBAHUE
10 ~ /AHAIMTHYCCKHE METOIbI PACtEra yria 1 https:/m.edso0.ru/ULE2F6LAN
MCIKAY IPAMBIMHA B MHOT'OI'PAHHHUKAX
1] /AHAIMTHYCCKHE METOJbI PACYCTa yriia 1 https:/m.edso0.ru/I1P912K6Y
MCKAY INIOCKOCTSMH B MHOT'OI'PAHHHUKAX



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y

dopMyIa pacCTOSIHUS OT TOUKH 10

12 https://m.edsoo.ru/LAN3C7H3S
TUIOCKOCTH B KOOPAWHATAX

13 HaxomIeHHE PACCTORHHH OT TOUKH 10 https://m.eds00.ru/KA4F7Y9HSE
IJIOCKOCTH B KyOe

14 Haxoxnere p ACCTOAHIH OT TOTRH A0 https://m.edsoo.ru/P1M378S9B
IUTOCKOCTH B IIPABHJIBHOMN MUPaMUJIE

15 KOHTPOHI’H,,a A paboTa " AHannTHCCKas https://m.edsoo.ru/O6YIN8J6F
reoMeTpus

16 CedeHust MHOTOIPAaHHUKOB: CTaHIapTHHIE https://m.eds0o.ru/Y507HED2]
MHOTOIPaHHUKH

17 CeueHUss MHOTOTPAaHHUKOB: METOJI CIICIOB https://m.edsoo.ru/VOD1G9X1Z
CedeHust MHOTOI'PAaHHUKOB: CTaHIapTHEIE

18 IJIOCKOCTH, TTEPECCUCHUS TPSIMBIX U https://m.edsoo.ru/R2L.71310C
TTIOCKOCTEN

19 HapasuesbHpie IpAMEIC H III0CKOCTH: https://m.edsoo0.ru/USA8B2N7D
napaieJbHbIe CCUCHHS

pp  !lapaineabHbIC IPAMBIC H ILIOCKOCTH: https://m.eds00.ru/G2F7Q7M3I
pacyér OTHOIIECHHIA

21 [MapaieabHbIE TPSIMBIE ¥ IUIOCKOCTH: YTJIbI httos://m.edsoo.ru/H5N8O7DAF
MEKIY CKPEIIUBAIOIIUMUCS IPSAMBIMH
[TeprieHAUKYIISIPHBIC TPSIMbIE U IJIOCKOCTH:

22 CTATAGDTHBIC [TAPH HEPTEHANKYITIPHBIX https://m.edsoo.ru/M6EOESA1J
IUTOCKOCTEN M MIPSMBIX, CHMMETPHH
MHOTOIPaHHUKOB

23 [NepneHaUKYISIPHBIE IPSIMbIE U IIJIOCKOCTH: httos://m.edso0.ru/ZOB5TAKAY
TEOpPEMA O TPEX MEPIEHANKYIIAPAX

24 [leprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: https://m.edso0.ru/S616Z22N2V
BBIYKMCJICHHUS JUTMH B MHOTOIPAaHHHKAX
[ToBTOpEHMUE: MIOMIAAX MHOTOYTOJILHUKOB,

25 (opMyIIBI TS TIIOMIA i, COOOparkeHUs https://m.edsoo.ru/M8Y7R6C9IP

moxoous



https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P

26

[ToBTOpEHME: MIOMIAAN MHOTOYTOJIbHUKOB,
dbopmyIIbl 118 TUIOIIA e, COOOpaKeHUs
mo100ust

https://m.edsoo.ru/P303B9P5Y

27

28

[ToBTOpEHHME: IIONIA I MHOTOYTOJIbHUKOB,
dbopMyIIbI TS TIIOMIA/IeH, COOOpaKeHUS
mo100us

[Imomaau ceyeHnii MHOTOTPaHHHUKOB:
IJIOIIAM TIOBEPXHOCTEM, pa3pe3aHus Ha
9acTH, COOOpaXKeHUS TI0100MS

https://m.edso00.ru/J3S0D8G8L

https://m.eds00.ru/T9A2X9T70

29

30

31

[Tnomaay ceyeHnit MHOTOTPAaHHUKOB:
TJIOIIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
JacTH, COOOpaKeHUsI MO I00us

KontposnbHas padora "lloBTopenue:
MHOTOTPaHHHUKH, CEYEHUSI MHOTOTPAHHUKOB"

O0bEM Tena. O6beM NPIMOYTOIBLHOTO
napajuiesienumnena

https://m.edsoo.ru/N3G5E203L

https://m.edsoo.ru/H9J2P1A4J]

https://m.edsoo.ru/J517C2D2E

32

33

3amaun 00 ynBoeHUU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIINH yTJia
CrepeoMeTpHuyecKre 3aJa4u, CBI3aHHBIC C
00BEMOM IPSIMOYTOJILHOTO
napajuiesienumnena

https://m.edso0.ru/O0J1R6V3X

https://m.edsoo.ru/T1F1D116C

34

35

HpI/IKHaI[Hble 3aJa4H, CBA3aHHBIC C
BBIUMCJICHHEM 00BhEMa MpAMOYT'OJIBHOI'O
[mapaJuICIICIINIICaa

O0BEM NpAMON TPU3MBI

https://m.edsoo.ru/P6USYIM1E

https://m.edsoo.ru/L3X90Q5V8M

36

CrepeoMeTprUuecKue 3a/1a4u, CBSI3aHHBIE C
BBIYMCIICHHEM 00BHEMOB MPSIMON TTPU3MBI

https://m.edsoo.ru/M6VOH8Y 7R

37

38

[TpuknannHbie 3aga4u, CBI3aHHBIE C 00BEMOM
MPSAMOM MTPU3MBI

Brruncnenue 005EMOB TEJ C ITOMOILBIO
onpenenéHHoro naTerpaia. O0bém

https://m.edsoo.ru/M2E50416VV

https://m.edsoo.ru/V6D1P3R5V



https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
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https://m.edsoo.ru/V6D1P3R5V

HAKJOHHOM IMPU3MBbI

Brrunciieare 00bEMOB TEJ C ITIOMOIIBIO

39 omnpeaenéHHoro naterpana. O0béM https://m.edsoo.ru/L8TSDOMS8R
T PAMHIBI

40 Dopwmyza 00nEMa mupam k. OTHOWEHUE https://m.edsoo.ru/S4P1G4P6H
00BEMOB ITUpPaMUJ C OOIIMM YIIIOM

41 Dopwmyza 00BEMa mupam k. OTHOWEHUE https://m.edsoo.ru/I5U3A1X0B
00bEMOB TTUPaAMU/T C OOIIMM YTIIOM

4o  CTCPCOMETPUUCCKHE 331AMH, CBA3AHHBIC C https://m.eds00.ru/S2M5U3GOK
00bEMaMH HaKJIOHHOM MPU3MBI

43 CTe]i)eOMeTpI/ILIeCKI/IC 3a/1a4H, CBA3aHHBIE C https://m.eds00.ru/L6U2Q6S8K
o0BEMaMU UpaMUIBI
[Ipuknagueie 3aaaun o Teme "OO0BEMBI

44 ten", CBA3aHHbBIE ¢ 00bEMOM HAKJIOHHOM https://m.edso00.ru/G2P3V6P4C
MIPU3MBI

45 HpP,I,KHaHHHe SAIATHI O TEME OOmEmI https://m.edsoo.ru/O3HIB7 X4V
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

16 [Ipumenenne 00bEMOB. Boruucnenue https://m.edso0.ru/FOALTEF3Z
PacCTOSHUSA 0 TUIOCKOCTH

47 ~ Kourpombiias pabora "O0bEM https://m.eds00.ru/F3G2ULF6N
MHOTOTPaHHHKA
[unuHIpudeckas MOBEPXHOCTD,

48 oOpa3yromye MUIHHAPUISCKON https://m.edsoo.ru/B2R8N4E5X
MTOBEPXHOCTHU

49 Humrp. Tlpsoit kpyrooit wmmrzp. https://m.edsoo.ru/I7V3W0V1B
[Lnomaae NOBEPXHOCTH LUIIUHAPA

50 KOHquCKafI NOBEPXHOCTH, 00pasyiomue https://m.edsoo.ru/Z705V5F0T
KOHUYECKo moBepxHocTh. KoHyc

5] CCUCHHE KOHYCA IIOCKOCTEIO, https:/m.eds00.ru/A1P1ESZ1V
napayieIbHOM IJIOCKOCTH OCHOBAHUS

52 Y ceuéHHbIM KoHYC. 300paskeHne KOHYCOB https://m.edsoo.ru/D411B1K1X



https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X
https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X

U YCEYEHHBIX KOHYCOB

[Tnomaas 6OKOBOI MOBEPXHOCTH U MOJTHOMN

53 https://m.edsoo.ru/A2N3J7D2Z
ITOBEPXHOCTH KOHYyCa

54 [lnowa, GOKOBOH MOBEPXHOCTH H MOHOK https://m.edsoo0.ru/AQVOI5L1K
IOBEPXHOCTH KOHYCa
CrepeoMeTpruuecKue 3a1auu Ha

55 JI0KA3aTeNbCTBO U BEIYUCIICHHUE, https://m.edsoo.ru/O9U9S1J0E
IOCTPOCHUEM CCUEHHUI IIUIMH/PA, KOHYyCa
CrepeoMeTpuuecKue 3a1auu Ha

56 JI0KA3aTeNbCTBO U BEIYHCIICHHE, https://m.edsoo.ru/J5SU0H2A2M
MIOCTPOCHUEM CEUCHUN LIMIIMHAPA, KOHyCa

57 HpI/IKJIaIIHLIC 3AATH, CBAAHHPIC © https://m.edso0.ru/Z900X4X9Z
LUATHHIPOM

5g  IPHKIATHLIC 3ajath, CBAAMHEIE ¢ https://m.eds00.ry/U4W2D1N4Y
[UTAHAPOM

59 Cdepa u map https://m.edsoo.ru/D2M8Q1Q9M
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mrapa u cepsl miockocTsio. By u https://m.edsoo.ru/Q0V2D9T2C
M300pakeHHe 1apa
[epeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cepsl miockocTero. Bun u https://m.edsoo.ru/T1S7U4C8E
M300pakeHue 1mapa

62 P ABHEHHC Ceprt. Thnomans chepet u e¢ https://m.edsoo.ru/O4A7V3I3L
yacTei

63 CummMmetpust cepsl U I1apa https://m.edsoo.ru/M1U5L5B8Z
CtepeoMeTpUUeCcKHE 3a1a4M Ha

64 JI0KA3aTEeNLCTBO M BEIYMCIIEHUE, CBI3aHHbIE https://m.edsoo.ru/A7L8S8UGE
co cdepoil u mapoM, TOCTPOCHUEM HX EE— '
CEUYCHUM TIIIOCKOCTHIO

g5  CTCPCOMCTPUNCCKHE 3a/1a4H Ha https://m.eds00.ru/F8W7Q8M8S

JOKa3aTCJIbCTBO U BBIYMCIICHHUC, CBA3dHHBIC



https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S

co cepoit 1 1mapoM, MOCTPOCHUEM UX
CEYEHHH MIIOCKOCTHIO

[Tpuknagabie 3ama4uu, CBA3aHHBIC CO chepon

66 https://m.edso0.ru/POT2G5X0D
U IapoM
[ToBTOpEHUE: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIYHCJICHUS B OKPY>KHOCTH, CTaH/IapTHBIC https://m.edsoo.ru/FOCIG7ALV
noaoous

68 Pasmidnbie koMbunanuu Te1 Bpatenus u https://m.edso0.ru/M9X1Y9C1M
MHOTOI'PaHHHKOB

g9  OauM N0 Teme TTena U oBepXHOCTH https://m.eds00.ru/NABOFAR3E
BpaICHHSI

70 3anauu 1o TEME Tena u nosepxHocTH https://m.edsoo.ru/A6W6V5B7D
BpAIICHUS

71 KOHTpOJ'IBIfaH pabota "Tena u MOBEPXHOCTHU hitps://m.edsoo.ru/Y9O1P8DEA
BpaICHHSI

72 OOBEM mumrApa. Teopema 06 0bneEme https://m.edso00.ru/S4D1E8J7S
PSIMOTO IHJIHH/IPA

73 DpraHciciie 0GbEMOB Tex ¢ OMOMIBIO https://m.eds00.ru/G2P3E3TIN
ornpenenéHHoro naTerpaia. O0bEM KoHyca

74 [Tnomaau 60KOBO#M M MOIHOMN MOBEPXHOCTH https://m.edsoo.ru/HOZ3J5B0L
KOHYCa

75 CTepeOMeTqueCKPfe ST, CRAAHMABIC € https://m.edsoo.ru/ROB3L5Q3H
BBIYUCIICHHEM 00BEMOB IIMIIMH/IPa, KOHYCa

76 Hpurcnazspie sanaum 1o Ter O6bEMEL 1 https://m.edsoo.ru/GOM9N4VIR

IUIOIIAIA TTOBEPXHOCTEH Tem

O0BEM mapa u mapoBoro cexropa. Teopema
00 00BEMe mapa. [Inomans chepsl.

77 CrepeoMeTpHUYECKUE 3a]1a91, CBSI3aHHBIC C https://m.edsoo.ru/USE8V1S8K
BBIUMCIIEHHEM 00BEMOB I11apa, apoBOr0O
CErMEHTA U IIapOBOI'0 CEKTOpa

78 [Tpuknanueie 3amaqn Mo Teme "OObEMBI https://m.edsoo.ru/F2B9V6K3V



https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V
https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K
https://m.edsoo.ru/F2B9V6K3V

Ten", CBA3aHHbIE ¢ 00BEMOM I1apa u
wiomaabo cdepbl. COOTHOIICHUS MEXTY
IUIOLIAASIMU TTOBEPXHOCTEN U 00bEMaMu
MOJ0OHBIX TN

79

80

[Tono6HBIC TENIa B MPOCTPAHCTBE.
N3menenune o0bEéMa npu mo100uu.
CrepeoMeTpUUueCcKUe 3a/1a41, CBI3aHHBIC C
BBIYHCIICHMEM O00OBEMOB TEJI U ILIOIIAIEH
ITIOBEPXHOCTEN

KontposnbHas padota "[Lnomaau
MMOBEPXHOCTU U 00BbEMBI KPYTJIBIX TEN"

https://m.edsoo.ru/Y7S7CONOM

https://m.edsoo.ru/E7Y1D1J8F

81

JIBmxeHus mpocTpancTBa. OTOOpaKEHUS.
JIBoxeHus U paBeHCTBO Guryp. O6mme
CBOICTBA JABMKCHUU

https://m.edso00.ru/P8X9Y9KIN

82

83

Bubl 1BMKEHUN: TapaIeIbHbIN IIEPEHOC,
LIEHTpAJIbHAS] CAMMETPHS, 3€pKaJIbHAsI
CUMMETPHS, TOBOPOT BOKPYT MPSAMOM

[IpeobpazoBanus nonodus. [Ipsamas u chepa
Ditnepa

https://m.edsoo.ru/F5A906K6N

https://m.edsoo.ru/X0U1R7EO0M

84

85

86

['eomeTprueckue 3a1aun Ha NPUMEHECHUE
JIBIDKEHUS

KonTtponrnas pabota "BekTtops! B
IIPOCTpaHCTBE"

Oo6o6maroiee nopropenue 11 moustuit u
MeToJI0B Kypca reometpuu 10—11 knaccos,
cucreMaru3anus 3Hanui: "[lapamienbHOCTh
MPAMBIX U TJIOCKOCTEM B MPOCTPAHCTBE"

https://m.edsoo.ru/Y0Z4M4Q3N

https://m.edsoo.ru/L9T1Y8E7S

https://m.edso00.ru/O711L7S8D

87

Oo6o6maromee mosropenue 11 mousTuii u
MeToJI0B Kypca reomerpuun 10—11 knaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
npocTpaHcTBe"

https://m.edso0.ru/Z0T217VVIN



https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/Y0Z4M4Q3N
https://m.edsoo.ru/L9T1Y8E7S
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https://m.edsoo.ru/Z0T2I7V9N

88

O6o6maromiee moBropenue 11 mousTuit u
MeTo10B Kypca reometpun 10—11 knaccos,
cUcTeMaTu3alus 3HaHui: "BeKTopsI B
npocTpaHcTae"

https://m.edso0.ru/X1L4M9IT7S

89

90

91

O6o6mraromiee mopropenue 11 moHsTuit u
MeTo10B Kypca reometpun 10—11 knaccos,
cucremarusanysa 3Hagui: "O0bem
MHOTOIpaHHHUKA"

Obo6maromree nopropenue 11 nouaruit u
MeTOoZ0B Kypca reomerpun 10—11 kimaccos,
cucreMarusaius 3Haguii: "O0beM
MHOTOTPaHHHKA"

Oo6o0maroiee noropenue 11 nmoustuit u
MeTOoZ0B Kypca reomerpun 10—11 kimaccos,
cuctemMatusanusa 3Hagui: "I Lmontaau
MTOBEPXHOCTU U OOBEMBI KPYIJIbIX TET"

https://m.edsoo.ru/L8B7K5P7L

https://m.edsoo.ru/A8T9G9D2P

https://m.edsoo.ru/D2R2A7N5Y

92

Oo6o6maroiee nosropenue 11 nmousTuit u
MeTOo/10B Kypca reomeTpun 10—11 kimaccos,
cucreMarusanus 3Hanui: "Thnomann
MMOBEPXHOCTU U O0BEMBI KPYIJIBIX TEN"

https://m.edsoo.ru/GOH6WSL 11

93
94

HTtoroast KOHTpOJIbHAS paboTa
WroroBast koHTposIbHAS paboTa

https://m.edsoo.ru/A2T8K40O0H

https://m.edsoo.ru/P6R5P8U7U

95

96

IToBTOpEeHue, 06001IeHNE U CUCTEMATU3AIUS

3HAHUM

Uctopus pa3BuTHs CTEPEOMETPUH KaK HAYKU

U €€ POJIb B Pa3BUTUU COBPEMEHHBIX

HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUM

https://m.edso0.ru/C7F7Y3Z6K

https://m.edsoo.ru/ROCOE8D10

97

98

Uctopus pa3BuTHs CTEPEOMETPUH KAaK HAYKU

U €€ POJIb B pa3BUTHUH COBPEMEHHBIX

VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHUM
Hcropus pa3BuTHs CTEPEOMETPUH KAaK HAYKU

https://m.edsoo.ru/M8M4H1Y 2T

https://m.eds00.ru/R9S5Y2Y7D
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U €€ poJib B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUI

99

100

Hcropus pa3BuTrs CTEPEOMETPUN KaK HAYKU
U €€ poJib B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

Hctopus pa3BUTHS CTEPEOMETPUU KaK HAYKH
U €€ POoJib B pa3BUTUUA COBPEMEHHBIX
VH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/U8L3A9HSI

https://m.edsoo.ru/A7M5S2P5M

101

102

Hctopus pa3BuTHs CTEPEOMETPUH KaK HAYKU
U €€ pOJib B pa3BUTUH COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Hctopus pa3BuTHS CTEPEOMETPUU KaK HAYKH
U €€ POoJIb B Pa3BUTHUU COBPEMEHHBIX
WH>XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBHIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

102

https://m.edsoo.ru/I9P7L3W5R

https://m.edsoo0.ru/G3Y5W3Z0B
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
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\ I'eomerpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, mpsmMas, IUIOCKOCTh, MPOCTPAHCTBO.
[lonsiTne 00  aKCMOMATUYECKOM  TIOCTPOCHUU  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUH U CIEIACTBUS U3 HUX

B3auMHOe pacnosiokeHHWe MpsMBIX B INPOCTPAHCTBE:  IEPECEKAIOIIHECH,
napajulesibHble W CKpelluBaromuecss mnpsMbie. llapamienbHOCTh MNPSIMBIX U
IJIOCKOCTE B MIPOCTPAHCTBE: MapaliedbHbIE TMpsIMbIE B  MPOCTPAHCTBE,
7. | mapamienbHOCTh TPEX NPSAMBIX, MapalIeNbHOCTh NPSAMON MU TUIOCKOCTH. YTJIBIC
2 | COHAmNpaBJICHHBIMA CTOPOHAMH, YTrOJd MEXKIy TPSMBIMH B IPOCTPAHCTBE.
[TapaienbHOCTh MIIOCKOCTEN: MapAIUICIIbHBIE TIIIOCKOCTH, CBOMCTBA MAPAIUICIIBHBIX
iockoctel. [lpocreiinine mpocTpaHCTBEHHbIE (UTYPHI HA TUIOCKOCTH: TETPadp,
KyO, mapasuiesienurie]], TOCTPOCHHE CeUEeHUN

[leprieHIUKYISIPHOCTE NPAMOM W IUIOCKOCTH: NEPHNEHIUKYJSPHBIE NPSIMBIE B
IIPOCTPAHCTBE, IMpPsAMbBIE NApPAUICIbHbIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
MIPU3HAK TMEPIECHAUKYJSPHOCTH TMPAMOW M IUIOCKOCTH, TeOopemMa O MpsAMOU
MIEPIICHIUKYJIIPHONW IIJIOCKOCTU. YTJIBI B NMPOCTPAHCTBE: YIOJI MEXKIY INPSIMOU H
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroj, JIMHEMHBIA yTroJl  JABYIPAaHHOIO  Yrja.
IleprieHIMKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKM IO IIJIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 TIIOCKOCTH, POEKLUs (PUTYPBI HA IIIOCKOCTh. [lepneHaAnKyaspHOCTh
IJIOCKOCTEN: NPU3HAK IEPIEHAUKYIAPHOCTH IBYX ILIOCKOCTEeH. Teopema o TpEX
NEPIEHIUKYIIIpax

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHWKA, BBINYKJBIE H
HEBBIITYKJIBIE MHOTOIDAHHUKH, pa3BEPTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
MpU3Ma, TPAaHU U OCHOBAHUS MPHU3MBbI, NpsAMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN
napajuiesienunes; U ero cpoucrsa. [Iupamupa: N-yronapHas nupamMuia, IpaHd U
OCHOBaHUE MUpPaMU/ibl, OOKOBas M MOJIHAS MIOBEPXHOCTh MUPAMUIbI, PABUIIbHAS U
yCeU€HHAas nupamMuaa. OJEMEHTbl MNpu3Mbl M nupamuiabl. IIpaBuibHbIE
MHOTI'OTPAaHHUKU: TNOHATHE IPAaBUIBHOIO MHOIOTPAHHMKA, MPABUIIbHASA IIPU3Ma U
IIpaBWJIbHAS NHUPAMUIA, [PAaBUIbHAs TPEyrojbHAas MNHUPaMUAA W IPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue o mNpaBUWIIBHBIX MHOTOTPaHHHMKAX: OKTadIp,
NOEKadIp U ukocadapyrue CedeHus Mpu3Mbl U TUPAMUIBI

~

CumMeTpus B MNPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  JJEMEHTbl CHUMMETPUM B  MNHUpPAMHIAX, [apajieienuIenax,
IIPaBUJIbHBIX MHOTOIPaHHHUKAX

Bbluucnenue 371€MEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans
OOKOBOI TOBEPXHOCTU M TMOJHOW TOBEPXHOCTH MPSAMOW MPU3MBI, IJIOLIAIb
OCHOBaHMIi, TeopemMa 0 OOKOBOM MOBEPXHOCTH NMPsMOM npu3Msbl. [Lnomaas 60koBoM
ITIOBEPXHOCTU W TOBEPXHOCTH MPABWIBHOM NUpamMuibl, TEOpeMa O IUIOMIAIN
yceu€HHoi nupamMubl. [Tonstue 06 00bémMe. O0BEM TUpaMUIbI, TPU3MBI

7. | TlomoOuble Tema B mpoctpaHcTBe. COOTHOLIGHHS MEXKIY  IUIONIAASMU
7 MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEJ

11 KUIACC
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[Hunuaapuyeckas TOBEPXHOCTh, 00pa3yroline MUIMHAPUIECKON TOBEPXHOCTH, OCh
HUWIMHAPUYECKON MmoBepxHOCTU. Llumuuap: ocHoBaHHMs W OOKOBask MOBEPXHOCTD,
oOpa3ymolas 1 ocb, IUIOLIa1b OOKOBOM U MOJHON NOBEPXHOCTH

KoHnueckass moBepXHOCTh, O0Opa3yloIne KOHWYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW MoBepXHOCTH. KOHYyC: OCHOBaHME M BEpIINHA, 0Opasyromas
U OCh, IUIOMAAhL OOKOBOM ¥ TOJHOH TOBEPXHOCTH. YCEUYEHHBIN KOHYC:
oOpa3yrolye 1 BEICOTa, OCHOBaHUS M OOKOBasi IOBEPXHOCTh

Cdepa u map: 11eHTp, paauyc, ITMaMeTp, oMb MoBepXHOCTU cdepbl. B3anmHoe
pacnoyioxkeHue cdepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MmIonaib

chepbl

N3o0OpaxkeHue Ten BpallleHus Ha MJI0CKOCTU. Pa3BEépTka UIMHIpa U KOHYyCa

KoMOuHanmu Ten BpalieHHs U MHOTOTPAHHUKOB. MHOTOTpaHHHUK, ONKCAaHHBIN
oKo0J10 cpepsl, chepa, BIUcCaHHAS] B MHOTOTPAHHUK, UJIU TEJIO BPAILICHUS

0P NS o2 P~ WD

[Tonsatue 06 o0wbéme. OcHOBHBIC CBOiicTBa 00BEMOB Tei. Teopema 006 00BEME
NpSIMOYTOJIBHOTO Tlapajuieienumnena M cieAcTBust w3 He€. OO0bEM MUIUHJpA,
koHyca. O0BEM 1Iapa U miomaas chepsl

[TomoOupie Tema B mpocTpaHcTBe. COOTHONICHHWS] MEXAY  IDIOIMIAISIMA
OBEPXHOCTEHN, 00bEMaMu TIOJIOOHBIX Tl

Ceuenns mwmHApa (TMapauieIbHO W TMEPIEHANKYISIPHO OCH), CEUCHHS KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXO/ISIEe Yepe3 BEPIIMHY ), CEUCHHUS 1Iapa

©o

Bektop Ha miockoctd W B mpocTpaHcTBE. (CIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yuciio. PasiioxkeHue BEKTopa 1o TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuiio mnapamenenunena. Pemenue  3amay,  CBS3aHHBIX  C
IIPUMEHEHHUEM TIPaBUJI ACUCTBUNA C BEKTOPAMU

10

[IpssmoyronbHasi cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopawHatel BekTOpa.
[Ipocrelimme 3amaud B KOOpAMHATax. Yroda Mexay BekTopamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB. BhIUKCIIEHUE YIIIOB MEXIY NPSIMBIMU U IUIOCKOCTSMH.
KoopinHaTHO-BEKTOPHBIM METO ITPU PELICHUU T€OMETPUUYECKHUX 3a]1a4

IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OEPA3OBATEJBHOM
INPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

IIpoBepsiemble TPeOOBAHMSA K IPEAMETHBIM Pe3yJIbTATAM OCBOCHMS

Kon OCHOBHOI 00pa30BaTeJIbHON MPOrPaMMBbI CpeIHEro 001Iero 00pa3oBaHusA
Brnanenne mMerogaMu J0Ka3aTeNbCTB, AITOPUTMAMM DPEIICHUS 3a7ad; yMEHUE
bopMyIMpOBaTh M ONEPUPOBATH MOHITHIMU: OMPENEICHUE, aKCHOMa, TEOpeMa,
CJICICTBUE, CBOICTBO, MIPU3HAK, JIOKa3aTeJIbCTBO, PaBHOCHUJIbHBIC

1 GOpMYIMpPOBKH; TPUMEHATh UX; yMeHHEe (opMyIupoBaTh 0OpaTHOE U

IIPOTHUBOMOJIO)KHOE YTBEPKACHUE, MPUBOAUTH MPUMEPHI W KOHTPIPUMEPHI,
MCIMOJIB30BaTh METOJ MAaTEMATUYECKOM HHAYKLIHWH; MPOBOAUTH JI0KA3aTEIIbHBIC
pacCyXJ€Hus TMpHU PEIICHUU 3a/1a4, OLECHUBATH JIOTUYECKYIO MPABUIBHOCTh
pacCyXJI€HU; YMEHUE ONEepPUpPOBATh MOHATUSMHU: MHOKECTBO, MOJAMHOXKECTBO,




OlepalMyd  HajJ  MHOXXECTBAaMM;  yMEHHE  MHCIOJb30BaThb  TEOPETUKO-
MHOYKECTBEHHBIN anmapat sl ONMCAaHUs pealbHbIX MPOIIECCOB U SBICHUN U TIPU
peleHny 3aJady, B TOM 4YHCIE€ U3 JAPYrUX Yy4eOHBIX NpPEAMETOB; YMEHHE
ONEepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIM Tpad, nepeBo, LUKI, Tpad Ha
IUIOCKOCTH;, YMEHHME 3aJaBaTh U OIHUCHIBaTh Tpadbl pa3iMuHBIMH CIOCOOAMU;
UCIIOJIb30BaTh Tpadbl MPH PEIICHUN 3324

YMeHue oneprpoBaTh MOHATUSMU: HATYPAIbHOE YUCIIO, LIEJI0€ YUCIIO, CTETIEHD C
IeJIBIM TI0Ka3aTeseM, KOpeHb HaTypalbHOW CTENEeHH, CTENEHb ¢ PAllMOHAIbHBIM
HoKa3aTejeM, CTENeHb C JICHCTBUTENBbHBIM IIOKa3aTeleM, JOrapudm ducia,
CHHYC, KOCHHYC M TAaHI€HC TIPOU3BOJILHOTO YHCIA, OCTATOK I0 MOAYIIO,
palMoHaNbHOE YHUCIIO0, HPPALMOHATIBHOE YHCIO, MHOXKECTBA HATYpaJbHBIX,
[ENbIX, pPAlMOHANBHBIX, JACHCTBUTEIBHBIX UHCEN, YMEHHE HCIIOJIb30BaTh
NpU3HAKU JEIUMOCTH, HAUMEHBIINI OOIIMI JETUTeNlb U HauMEHbIIee oOIIee
KpaTHOe, anroput™ EBKinMaa mpu penieHuu 3aaay; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UIIMOHHBIMA CHCTEMaMU CYHUCIICHHUS;, YMEHHUE BBHINIOJIHATH BBIUKCICHHE
3HaYeHUH M TpeoOpa3oBaHUsl BBHIPAKEHUN CO CTENEHAMU M Jorapudpmami,
npeoOpa3oBaHus JpOOHO-pAllMOHANBHBIX BBIPAKEHUN; YMEHHE OIEpPUPOBATH
HOHSITUSIMHU: [OCJIE1I0BATENBHOCTD, apumernyeckas nporpeccus,
reoMeTpuyeckas mporpeccusi, OECKOHEYHO YObIBaroIlasi TIeOMETpUYECKast
IPOrpeccusi; yMEHHE 3a/1aBaTh MOCJIEJOBATEIbHOCTH, B TOM YHUCIE C ITOMOIIBIO
PEKYppEeHTHBIX (OpMYJ; YMEHHE OINEPUPOBATH MOHATHAMH: KOMIUIEKCHOE
YHCII0, CONPSKEHHBIE KOMILJIEKCHBIE YHCIIa, MOYJIb M apIyMEHT KOMILJIEKCHOTO
yucina,  (Gopma  3amMcH  KOMIUIEKCHBIX — 4Hucel  (reoMeTpuyeckas,
TPUTOHOMETpUYECKAs u anredpanveckas); YMETh POU3BOIUTH
apumeTnyeckue ACUCTBUS C KOMIJIEKCHBIMH YHUCJIAMU; MPUBOJIUTH MPHUMEPHI
MCTIOJIb30BaHUsI KOMIUIEKCHBIX YHCET; OTIEPUPOBATH MOHITHIMH: MaTpulia 2xX2 u
3%3, onpenenuTeNb MaTPUILIbI, TEOMETPHUUECKHIA CMBICIT OTIPEACTUTENS

YMeHue  onepupoBaTh  MOHATHUSAMM:  PalMOHAJIBHBIC, UPPALMOHAJIbHBIC,
NOKa3aTelbHbIE,  CTENEHHbIE,  JIOTapU(PMUUYECKHE,  TPUTOHOMETPUUECKHE
YPaBHEHUSI U HEPABEHCTBA, UX CUCTEMBbI; YMEHHE ONEPUPOBATH ITOHATUAMU:
TOKJECTBO, TOKJIECTBEHHOE IMpeoOpa3oBaHUE, YypaBHEHUE, HEPABEHCTBO,
CUCTEMA YPAaBHEHUN W HEPABEHCTB, PAaBHOCUJIBHOCTh YPaBHEHUI, HEPABEHCTB U
CUCTEM; YMEHHME pellaTh YpPAaBHEHHWs, HEPABEHCTBA W CHUCTEMBI C IOMOIIBIO
pa3NMYHBIX NPUEMOB; pelIaTh YPABHEHMS, HEPABEHCTBA M CHUCTEMBI C
IapaMeTpoM; IPUMEHSATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PELICHUS
MaTeMaTUYeCKUX 3a7a4 M 3aJay W3 Pa3jIUM4HbIX 00JacTel HAyKh M peanbHOU
KU3HU

YMeHue  omepupoBaTh  MOHATUAMH:  (QyHKIUS, 4YETHOCTH  (DyHKIHH,
MEePUOINIHOCTD (PYHKITUHU, OTPAHUYCHHOCTH (DYHKIIMH, MOHOTOHHOCTD (DYHKITHH,
SKCTpeMyM (YHKIIMU, HAWOOJIbIIEE W HAUMEHbIlIee 3HA4YeHUs (QYHKIMU Ha
MIPOMEXKYTKE, HENpepbIBHAS (QYHKIIUS, aCUMIITOTHI Ipadrka QyHKIHH, TIepBas U
BTOpasi MPOU3BOAHAS (YHKIMH, TEOMETPUYECKUM U (PUBHMYECKUM CMBICI
MIPOU3BOJIHOM, TEPBOOOpa3Hasi, ONpEACHEHHBIH HHTErpaj; YMEHHE HaXOJUTh
aCUMIITOTHI Tpaduka (PYHKIMH; YMEHUE BBIYUCISATH MPOU3BOJHBIE CYMMBI,
MPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIMKU (YHKIUNA, HAXOJAWTh YpaBHEHUE
KacareqbHOM K  rpaduKky  (QYHKIIMU;yMEHUE HAXOJIUTh MPOU3BOHBIC




DJIEMEHTapHbIX  (QYHKIMH; yMEHHE UCIOJIb30BaTh  IMPOU3BOAHYIO IS
uccienoBanusi (QYyHKIMA, HAXOIWUTh HAWOOJBIIME W HaWMEHBIINE 3HAYCHUS
GYHKIUH; CTpOUTh TpadUKH MHOTOWIEHOB C HCIOJb30BaHHWEM armapara
MaTEMaTUYeCKOTO aHaju3a; TMPUMEHATh TMPOU3BOJHYIO IS HAXOXICHUS
HAWJTY4IIIeTO PEIICHUS B MPUKIAIHBIX, B TOM YUCJIE COMMATBHO-I)KOHOMHUYECKUX
u (OU3MYECKUX 3a7avax; HAXOJWTh IUIOMAAA U OO0BEMBI (PUTYp C TTOMOIIBIO
WHTErpajia; TMPUBOAUTH MPUMEPHl MATEMAaTHYECKOTO MOJCIUPOBAHUS C
OMOIIBI0 MU depeHITNATBHBIX YpaBHCHUN

YMeHue omnepupoBaTh MOHATHAMU: rpaduk (QyHKIMH, oOpaTHas (QyHKIIUS,
KOMIO3UIMS  (PYHKIWHA, JUHEHHas (yHKOWA, KBaapatuyHas QyHKITHS,
paroHanbHas QyHKINS, CTeTIeHHAs (QYHKIUS, TPUTOHOMETpHIecKre (QYyHKINH,
oOpaTHbIe TPUTOHOMETpHUUYECKUE (PYHKIINH, TIOKa3aTeslbHas U Jorapudmuueckas
GYHKIIUM; yYMEHHE CTPOUTh TpaQUKd MU3YUYEHHBIX (YHKIUN, BBINOJHATD
npeobpazoBanus rpadukoB (PyHKIMHA, UCHOIB30BaTh TpaduKd A WU3YUCHHS
IPOIECCOB M 3aBUCHUMOCTEH, MpU PEUICHUH 3adad U3 JPYTHX Y4eOHBIX
IPEeIMETOB U 33Ja4 M3 PEaIbHOM KU3HU; BBIpaKaTh (HOpMyrIaMu 3aBUCHMOCTH
MEXIy BEIMYMHAMH; HCIOJIB30BaTh CBOWCTBA W Tpaduku (QyHKUUNA i
pelleHrsl ypaBHEHMM, HEPaBEHCTB M 3aJad C MapaMeTpaMy; H300pakaTh Ha
KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHI, HEPABEHCTB M MX
CUCTEM

YMeHune pemarbh TEKCTOBbIE 33J]a4l Pa3HbIX THIOB (B TOM YKCJE HA MPOLEHTHI,
J0JI M YacTH, Ha JIBI)KEHHE, pabOTy, CTOUMOCTh TOBAPOB U YCIYT, HaJOIH,
3aJlayd U3 00JIaCTW YIpaBJICHUS JIMYHBIMHU W CEMEUHBIMU (DPMHAHCAMH);
COCTABJISATh BBIPAXKEHUs, YPABHEHUsI, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHIO
3aJlay, UCCIEA0BATh MOJYYEHHOE PELICHUWE M OLICHUBATh IMPAaBIONOI00HOCTD
pe3yJbTaTOB;, yYMEHUE MOJEIMPOBATh peajbHbIE CHUTyallUM Ha  A3bIKE
MAaTEMATUKH; COCTABIATh BBIPAXKEHUSI, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI
II0 YCJIOBHUIO 33J1a4d, UCCIENOBATh IOCTPOCHHBIE MOJEIN C HUCIOJIb30BaHUEM
anmapara anreOpbl, UHTEPIPETUPOBATH MOJIYYCHHBIA PE3YJIbTAT

YMeHHne omnepupoBaTh TOHATHSAMH: CpeaHee apu(pMETHYSCKOe, MeauaHa,
HauOoJIbIlIeE W HaWMEHbIEee 3HAYCHHS, pa3Max, IWCIEePCHUs, CTaHIAPTHOE
OTKJIOHGHHWE YHCJIOBOIO Ha0Opa; YMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
uH(pOpMaIUIO, TPEACTABICHHYI0 B TaOJuIaX, Ha Jauarpammax, rpadukax,
OTpPaXaIoIyl0 CBOMCTBA pPEAIbHBIX TMPOIECCOB M SBJICHUM; MPEICTABIATH
uH(OPMAITUIO C TTOMOIIBIO TAOIHIl U TUAarpaMM; UCCIE0BaTh CTATUCTUYECKUE
JTAaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaUuecKuX METOJOB M AJIEKTPOHHBIX
CpeICTB; TpapUYECKH HCCIECNOBATh COBMECTHBIC HAOIIOJCHUS C TOMOIIBIO
JIMarpaMM pacCEeUBAHUS U JINHEMHOW PETPECCUU

YMeHue omnepupoBaTh MOHATHSIMU: CIy4YalHBIA OMBIT M CIydyailHOE COOBITHE,
BEPOSITHOCTh  CIIy4ailHOrO COOBITUSI; YMEHHE BBIUUCIATH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpaUUYECKUX METOAOB; NMPUMEHATH (OPMYIIbI CIOXKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, (opMylly TMOJHON BEpOSITHOCTH, (opmyiy
bepuymnu, komOuHatopHble (akThl W (QOPMYIIBI; OIEHHWBATh BEPOSITHOCTU
peasibHbIX COOBITHI; YMEHUE ONEpUpPOBaTh MOHATHUAMU: ClydaiiHas BeIMYMHA,
pacrpeneneHue BEpOSTHOCTEH, MAaTEMAaTHYECKOE OXUIAHUE, IUCHEPCUA W
CTaHJIAPTHOE OTKJIOHEHHUE CIy4YalHOW BENWYHMHBI, (YHKIUU pacHpelesIeHUus U




IJIOTHOCTU PABHOMEPHOTIO, IT0OKA3aTEIBHOIO U HOPMAJIbHOIO PaCIpENCICHUN;
YMEHHE HCIIOJIb30BaTh CBOMCTBA H3YYEHHBIX PACIPENEICHUNM Ui PELICHUs
3a]1a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH OOJBIINX YHCEN, METO/bl BEIOOPOYHBIX
UCCJIEIOBAHNI; YMEHUE MNPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
yucel B MNPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHUE OIEpUPOBATh
MOHATHSIMU: COYETAHNE, IEPECTAHOBKA, YNACIO COYETAHUM, YUCIIO IIEPECTAHOBOK;
ounom HploTOHA; yMeHHE MPUMEHSATH KOMOMHATOPHBIE (DaKThl U PACCYXKIACHUS
JUISL PEIICHHs] 33]1a4; OLEHUBATH BEPOSTHOCTU PEAJbHBIX COOBITHIA; COCTABIISTH
BEPOSTHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOJYYEHHBIN PE3YJIbTAT
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YMeHHe onepupoBarh MOHATUSAMU: TOYKA, IpsMasi, IUNIOCKOCTh, IIPOCTPAHCTBO,
OTpE30K, JIyd, BEJIUYMHA YIUIA, IIJIOCKUH yroJl, JBYTPAHHBIN YIroJl, TPEXIPaHHBIN
yroj, CKpPEIIMBAIOIIMECS MpsMbIE, MapaLIEIbHOCTh W NEPIEHAUKYJISIPHOCTb
OpSMBIX U IJIOCKOCTEHM, Yrojl MeEXAYy MPSMBIMH, YroJl MEXIy NpSIMOA U
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKHU 1O IJIOCKOCTH,
paccTOSTHUE MEXKIY NPSIMBIMH, PACCTOSHHE MEXAY IUIOCKOCTAMU; YMEHHE
UCIIOJIb30BaTh MPHU PEHICHHH 3aJad  M3y4YeHHble (DaKTl U TEOPEMBI
IUIAHUMETPHUH; YMEHHUE OIIEHUBATH pPa3MEPbl OOBEKTOB OKPYKAKOUIETO MHpA;
CTPOUTh MAaTEMATHYECKHE MOJEIN C IOMOIIBK) I'€OMETPUYECKHUX IOHATUH M
BEJIMYMH, pelIaTh CBA3aHHBIC C HUMHU ITPAKTUYECKHE 3a/1a4n

YMeHne omnepupoBaTh MOHATHSAMHU: IUIONAAb (QUIYypbl, O0BEM (QUTYPHI,
MHOTOTPAHHHK, MPAaBHJIbHBIA MHOTOIPDAaHHUK, CEUYEHHWE MHOTOIPAHHHKA, KYO,
napajuielienunesn, npusMma, nupamuaa, (urypa M IMOBEPXHOCTh BpAILLCHUSA,
IWUIMHApP, KOHYC, Imap, cdepa, Imiomanb cepsl, UIOMAAb I[TOBEPXHOCTH
nupamMubl, OPU3MbI, KOHyCa, IWIMHIApPA, O0BEM Kyba, MPSAMOYTOJIBHOIO
napajuieienuneaa, TUpaMuabl, TPU3Mbl, UAJIUHAPA, KOHYCa, IIapa, pa3BEpTKa
NIOBEPXHOCTH, CEYEHMsI KOHyCca MW UWIMHApPA, NapaJUIeJbHbIE OCH WU
OCHOBaHHUIO, CEYEHHE IIapa, IUIOCKOCTh, Kacawomascs chepbl, LUIMHIpA,

KOHYCa;YMEHUE CTPOUTH CECUCHUE MHOT'OI'PaHHHKA, n300paxkaTh
MHOTOTPaHHUKH, GUTYPBI U IOBEPXHOCTH BPAIICHUS, UX CEUEHUS, B TOM YHCIIC C
IIOMOIIBKD  DJIEKTPOHHBIX  CPEICTB;  yYMEHHME  NPUMEHSTH  CBOMCTBA

reOMEeTpUYECKUX (UTryp, CaMOCTOSTENbHO (OPMYIMpPOBaTH ONPEICICHUS
u3ydaeMblX (Uryp, BBIABUraTh THUIOTE3bl O CBOMCTBAX M MPHU3HAKAX
reoMeTpuyeckux (uryp, oOOCHOBBIBATH WJIM OINPOBEPrath HUX; YyMEHHE
MPOBOJUTH KJAacCU(PUKALMIO (QUTYp MO Pa3Iu4YHbIM IPU3HAKAM, BBINOJIHATH
HEO0OXOMMBbIE JOTIOIHUTEIbHbIE TOCTPOSHUS
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YMeHue onepupoBaTh MOHATUSMU: JIBUKEHUE B MPOCTPAHCTBE, MapaljiesIbHbIHI
NEPEeHOC, CHMMETpPUSI Ha IUIOCKOCTH W B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue Moa00us, MOJ00HbBIE (PUTYPBI; YMEHUE PACTIO3HABATH PABHBIC U
nofoOHble (Urypel, B TOM UHKCIE€ B NPUPOJE, MCKYCCTBE, ApPXHUTEKTYPE;
UCTIONIb30BaTh TEOMETPUYECKHE OTHOIICHHSI MPH PEIICHWH 3a7ad; HaXOAWThb
r€OMETPUYECKUE BETUYMHBI (IJIMHA, YTOJl, IUIONIa/lb, OOBEM) MpU PpEIICHUU
3a7a4 U3 IPYTuX y4eOHBIX MPEMETOB U U3 PEATbHOM JKU3HU;YMEHUE BBIUYUCIISTD
r€OMETPUYECKUE BEIWYUHBI (JUIMHA, Yroj, IUIomaab, O00BEM, IUIONIAAb
MOBEPXHOCTH), HWCIONB3ys H3ydeHHbIE (OPMYIbl U METOABI, B TOM YHCIE:
IUIOIIAh TOBEPXHOCTH THPAMHIBI, TMPHU3MBI, KOHYyCa, IWIMHIPA, IUIOMIAIh
cdepbl; 00bEM KyOa, MPsIMOYTOJILHOTO MapasuieNenueaa, TUpaMuibl, TPU3MBI,




III/IJ'II/IHI[pa, KOHyca, mapa; YMCHI/IC HaXOoAUTh OTHONICHHUEC O6’I>éMOB HO,Z[O6HI>IX
¢uryp
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YMeHue OIcpupoBaThb IOHATUAMHA: MPAMOYIOJIbHAsA CHUCTCMA KOOPAHWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOPAMHATBI BCKTOpd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHCJIO, PA3JIOKCHUC BCKTOpPA IIO 6aBI/ICY, CKaJLIPHOC
IMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YI'OJ MCKAY BCKTOpPaMH; YMCHHC
HCIIOJIB30BAaTh BCKTOpHLIfI 151 KOOpIIHHaTHBIﬁ MCTOJ JJIs1 peUICHUA
IrCOMCTPHUUCCKHUX 3a1a4 U 3aa4 JPYyIrux y‘le6HI>IX ImpcaMCTOB

YMeHue BbIOMpaTh MOAXOMSIIMI METOJ JUIsl pEelleHUs 3aJayd; MOHHMaHUue
3HAYMMOCTH MAaTeMaTHKU B U3yYCHHUH MIPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB
M SBJICHUWA; YMEHHE pPACIO3HABATh IMPOSABICHUE 3aKOHOB MATEMAaTHKHA B
HUCKYCCTBE, YMEHHE MNPUBOJUTH IPUMEPHI MATEMATHUYECKHX OTKPBITUU
POCCUKCKON U MUPOBOW MAaTEMATUUYECKOW HAYKHU

HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA EI'D 11O

MATEMATHKE
Kon IIpoBepsieMbIil 3JIEMEHT COAEPKAHMUSA
1 Uucna v BBIYUCIEHUS

1.1 HatypanbHuble u 1enblie uncina. [IpusHaku Je1MMOoCTy HEbIX YHCell

12 Panmonanpabie umcna. OOBIKHOBEHHBIE W JCCATHYHBIC JPOOU, TMPOICHTHI,
OecKOHEUYHBIE TIEPUOANYECKUE APOOU

13 ApudmMernueckuii  KOpeHb  HaTypajdbHOM  cremeHd.  JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTENEHU

14 Crenenp ¢ mensiM mokazaTteneM. CTemeHb C pPalMOHAIBHBIM TOKAa3aTEJEM.
CBoiicTBa cTeneHU

15 CuHyc, KOCHHYC W TaHT€HC YHMCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIOBOTO apTyMeHTa

1.6 Jlorapudwm yucna. JleciTuuHbie U HATypaJbHbIE JIOTapru(PMbI
JevictBuTenpHble unciia. ApudmeTndyeckue ornepainud ¢ JeHCTBUTEIbLHBIMU

1.7 yucinamu. [IpuOnvk€HHBIC BBIYHCIICHUS, TpaBUjia OKPYTJICHUS, TPUKHIKA W
OIICHKA PEe3yJIbTaTa BBIYUCICHUN

1.8 [IpeoOpazoBanue BoIpaKeHUI

1.9 KommiekcHbie yucia

2 YpaBHEHUS U HEPABEHCTBA

2.1 [enbie 1 qpoOHO-palIMOHATbHBIE YPABHEHUS

2.2 HppanmoHaibHble ypaBHEHUS

2.3 TpuroHoMeTpuuecKue ypaBHEHHS

2.4 [TokazaTenbHbIC U JTOTapUPMUIECKHIE YPABHEHUS

2.5 [enbie 1 qpoOHO-palMOHATIbHbIE HEPABEHCTBA

2.6 HNppanroHaibHble HEPAaBEHCTBA

2.7 [Toka3zaTenbHble U JTOrapuPMUIECKUE HEPABEHCTBA

2.8 TpuroHoMeTpuuecKue HEpaBeHCTBA




2.9

CucteMbl U COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB

2.10  VYpaBHeHus1, HEPAaBEHCTBA U CHUCTEMBI C ITapaMeTpaMu
2.11  Marpuua cucTeMbl JUHEHHBIX ypaBHEeHUN. Onpe1eTuTeb MaTPHUIIbI
3 Oynkunu u rpapuku
31 OyHk1Ms, crocoos! 3aganus GyHkiuu. ['paduk ¢pyHkunn. BzaumHo oOpaTHbIe
byukiuu. YétHpie u HeuéTHbIe PpyHKIMU. [leproanueckue GyHKIUN
OOnacTh ompeneiaeHuss U MHOXKECTBO 3HaueHWd ¢(yHkumu. Hymn Qyskumu.
39 [TpoMexyTkn 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKITHH.
Makcumymbl 1 MUHUMYMBbI pyHKIIMU. HanOosblliee 1 HaMeHbIIIee 3HaYEHUE
GyHKIMY Ha TPOMEKYTKE
33 Crenennas (pyHKUMS C HaTypaJbHBIM U LIeJbIM TNoka3ateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTENICHH
3.4 Tpuronomerpuueckue QyHKIIUU, UX CBOMCTBA U TpapuKu
3.5 [Toka3zaTenbHas u Jorapupmuueckas GyHKINU, UX CBOWCTBA U rpaduKu
36 Touku pa3peiBa. AcumntoThl rpadukoB QyHkiuid. CBoiicTBa (QYHKIIHM,
HEIPEPHIBHBIX HAa OTPE3KE
3.7 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aIaHUS ITOCIEIOBATSIHLHOCTEH
38 Apudmernueckass W reomeTpuueckas mnporpeccud. Popmynia  CIOKHBIX
IPOLICHTOB
4 Hauana maTemMaTnyeckoro aHajamn3a
4.1 [TpousBoanas dbynkuuu. [IponsBoaHbie F1eMEeHTapHBIX HYHKIIUN
[IpumMeHeHne MpOU3BOJHOM K HMCCIIEIOBAaHUIO (YHKUHUA HAa MOHOTOHHOCTH U
4.2 sKCcTpeMyMbl. HaxoxxieHre HanboIbIIero 1 HAMMEHbIIETO 3HaYeHUs (QYHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. Unrerpain
5 MHo»xecTBa U JIOTUKa
5.1 MHokecTBO, onepaluu Haa MHOKecTBaMu. [luarpammel Ditnepa — BeHna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnwucarenpHasi CTATUCTUKA
6.2 BeposiTHOCTB
6.3  KomOunaropuka
7 ['eomeTpust
7.1 @urypsel Ha IIOCKOCTH
7.2 [IpsiMbI€ ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKHN
7.4 Tena u MOBEPXHOCTHU BpAIICHUS
7.5 KoopauHnaTel 1 BEKTOpBI
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