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IMNOACHUTEJIBHASA 3AIIMCKA

['eometpus siBnsieTcs OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHUs, TaK Kak oOO0ECMEeUUBAET BO3MOXXHOCTh W3YUYEHHUS JAUCIUILINH
€CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH M MPEIMETOB T'YMaHUTApPHOTO IIUKJIA.
[TockonbKy TOTHYECKOE MBIIITICHUE, (DOPMUPYEMOE MPU U3yICHUH 00YJarOIITUMUCS
MOHATUHHBIX OCHOB TE€OMETPHUM, MPH JOKA3aTEeNbCTBE TEOPEM M MOCTPOCHUU
IETOYKH JIOTUUECKUX YTBEPKICHHUHN MPU PEIICHUN TEOMETPUYECKUX 3a/1au, YMEHHUE
BBIJIBUTATb W OMNPOBEPraTh THUIIOTE3bl HEMOCPEJCTBEHHO HCMOJIB3YIOTCS MpHU
pelIeHNH 3a7]a4 €CTECTBEHHO-HAYYHOTI'O 1IMKJIA, B YACTHOCTH (PU3NUYECKUX 3a]1a4.

Iens ocBoeHus mporpaMmbl yueOHOTo Kypca «I'eoMeTpus» Ha yriryOJI€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIIOCOOHOCTEHN 00yUYalOIMXCs TPU U3yUESHUN
reOMETPUHU 4Yepe3 00ecCleueHre BO3MOXHOCTH MPUOOPETEHUs] U HCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEIU(PUYHBIX TEOMETPUH,
¥ HEOOXOIUMBIX JIJISI YCIENTHOTO MPOo(heCCHOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCIIOJIb30BaHUEM MATEMATUKH.

[IpuopureTHbIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCIIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

pacuIupeHue MpeCTaBICHUs 0 TEOMETPUU KaK YacTH MUPOBON KYJIBTYPhI U
dbopMHupoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPY>KAFOIITIM MUPOM;

dbopMHpoOBaHUE TPEJCTaBICHUS O IMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MaTeMaTUYECKUX MOJICNAX, IO3BOJIAIONIUX OINKUCHIBAaTh W HU3Yy4aTb
pa3HbIC SBJICHUS OKPY>KAIOIEro MUpa, 3HaHUE MOHITUHHOTO anmnapara mo pasaeny
«CrepeoMeTpus» y4eOHOr0 Kypca reOMETPHH;

dbopMupoBaHWEe  yYMEHHS  BJIAaJ€Th  OCHOBHBIMH  TOHSATHUSMH O
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMysl U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIBaTb TEOPEMbl U HAXOAUTh
HECTaH/IapTHBIE CIIOCOOBI pElICHUs 3a]1aY;

dbopMHupOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJACISAX U B PEaTbHOM
MUpPE MHOTOIPaHHUKM M TeJla BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUECKHUE
MOJIEIIN;

dbopMupoBaHUE MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O0 MOCTPOEHUS
MaTeMaTU4eCKUX TEeOopuild, (pOpMHUPOBAHUE MMOHUMAHUS POJIU AKCMOMATHUKHU MpHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHWE yMEHUS BIAJAETh METOJAMHU JOKA3aTeNbCTB U aJTOPUTMOB
pelieHust, YMeHHs UX IPUMEHSTh, TPOBOJIUTH JI0KA3aTEIIbHBIC PACCYKACHUS B X0J1€
pelIeHusl CTepEeOMETPUUYECKUX 3a7ad W 3ajlad C MPAKTUYECKUM COJICPKAHUEM,
dbopMHupoBaHWE TPEACTaBICHUS O HEOOXOAMMOCTH JIOKAa3aTEIbCTB  IPHU
000CHOBAaHWUY MAaTEMAaTUYECKHUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBE/ICHUN
JNEAYKTUBHBIX PacCy>KJIEHUM;



pa3BUTHE M COBEPUICHCTBOBAHUWE MHTEJUIEKTYyalbHbIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, M03HABATENIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KPUTUIYHOCTH MBIILICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

¢dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUU:
YMEHUSI pPaCclo3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPHU U3YyUYEHUU APYTHX
y4eOHBbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJIEJIMPOBAHUSl PEaJbHBIX CHUTYallMi, WCCIENIOBAaHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNUN MOTYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEPKATEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpusi» B
10-11 «xnaccax sBusaworcs: «lIpsiMble W MJIOCKOCTU B  MOPOCTPAHCTBE,
«MHororpanHukm», «Tena  BpameHus», «BeKkToppl W  KOOpPAUHATBHI B
MPOCTPAHCTBEY, «JIBUMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OIEPUPOBATH
MOHATUSIMIY», PEIEBAHTHBIMU T€OMETPUM Ha YTIyOJIEHHOM ypOBHE OOy4YeHUsS B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMUYECKMX YMEHHMI  pacmpenensiercs He  TOJBKO IO
COJIepKaTENbHBIM JIMHUSAM, HO H 10 rojgam obyueHus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHsl DenepanbHON paboueit
IPOrpaMMbl, paclpeleEHHBIM IO TojaaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MIPUHIMITUATIBHBIM BOIIPOCAM 00yYarouecs
oOpamjaJiichb ~ HEOJTHOKPATHO. ITO  TO3BOJSIET OpPraHUW30BAaTh  OBJIAJICHUE
F€OMETPUYECKUMU MOHSATUSIMU U HABBIKAMHU TOCJIEIOBATEIIBHO U MOCTYIATENIBHO, C
coOJI0/IeHreM MPUHIIUITA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YyUYalOIMUXCs, PACIIUpsst U yriayOmsis
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3yYEHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE NO3BOJISIET:

co3gath ycinoBus i guddepeHmmanuv  OOy4eHHs, TOCTPOCHHS
WHIMBUIYaIbHBIX ~ 00pa30BaTeIbHBIX MPOTpaMM, OOECHeUUuTh YIIIyOJIEHHOE
U3y4YeHHUE T€OMETPHUH KaK COCTaBJIsitolIel yueOHoro npeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K TMPOAOJKEHUIO HW3YUYECHHS MaTeMaTUKH C
yaéToM BBIOOpa Oymymielr mpodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOoro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 yvaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HeJIeJI0).



COJEPXAHUE OBYUYEHUA
10 KJIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbBIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKcMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUHU U CIIEICTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B NPOCTPAHCTBE: MEPECEKAIOIIMECH,
napajuleJibHble M CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemuMBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B IMIPOCTPAHCTBE: NapaJUICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPIMBIX, TAPAIIIEIBHOCTD IIPAMON
U 1iockocTH. [lapanienbHoe M LEHTpaJbHOE NPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OCHOBHBbIE CBONCTBa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajuiesbHON MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSMBIMU B IIPOCTPAaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapauleiIbHbIE
IJIOCKOCTH, CBOMCTBA NapajiyIeIbHbIX IJIOCKOCTEM. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpa’lap, NapauleIenumnen,
MIOCTPOCHHUE CEYCHUM.

[leprieHIMKYISAPHOCTH NPSIMOM M IVIOCKOCTH: NEPIIEHIUKYIISIPHBIC NPSMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJIIEIBHBIE W IEPIEHAMKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IIPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE MIPOEKTUPOBAHUE.
[leprieHaMKyNISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT IPSMOH J10 MJIOCKOCTH, MPOEKIIHs (PUTYpBI HA TITOCKOCTh. [leprneHaAnKyIspHOCTh
IJIOCKOCTEM: NMPU3HAK MEPHEHAUKYISIPHOCTH JBYX IUIOCKOCTEW. Teopema o TpEX
IIEPIIECHIUKYJIAPAX.

VIl B OPOCTPAHCTBE: YroJl MEXAY NPSMOM WU IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIEC YTJIBI.
CBolicTBa INIOCKHUX YIJI0B MHOTOTPaHHOTrO yria. CBOMCTBA IUVIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIUIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIA.

MHororpaHHuKHU

Bunpsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenurnien, IpsAMOYTOJIbHBIN MTApAJLICICIUIIE U €ro cBoicTBa. KpaTuaiimme
IyTH Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiurepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbHasi nupaMua, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEd MPaBUIBHON MUPaMUIBL.
[IpaBuiibHBIE MHOTOIPAaHHUKM: IPaBUJIbHAS NPU3Ma M INpPaBUIbHAA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMUa U MPaBUIIBHBIN TETpadip, Kyo. [Ipencrapnenue
O IIPaBWJIbHBIX MHOI'OTPAHHUKAX: OKTadAp, NOACKA3P U UKOCABIP.

Briunciienre 37I€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, yTJIbL.
[Inomanes OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBIL,
TUIOMIAh OCHOBaHMH, TeOpeMa 0 OOKOBOI MMOBEPXHOCTH MPsAMOU pu3Msl. [Iomaas
OOKOBOM TOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW TNHPAMUJIBI, TEOpEMa O
IJIOIIAM YCEUYEHHON NTUPAMUBI.

CummMmeTpuss B NOPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM  NPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUs B MPAaBWJIBHOM MHOTOIPDAHHHUKE: CUMMETPUS
napajuieJenumnesa, CUMMETPUS NPABWIBHBIX IPU3M, CHUMMETPHUs IPaBUIBHOU
MIAPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I€HCTBUS ¢ BEKTOPaAMHU: CIO0KEHUE
Y BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXCHHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[lonaTne kOMIUIaHApHBIE BEKTOpBI. lIpu3HAK KOMIITAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwno mnapamnenenunena. Teopema O pasigoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. [IpsiMoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTtel Bektopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa WU
KOOpAMHATAMHA TOYEK. YTOJI MeEXIy Bekrtopamu. CKanspHOE MpPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

TeJia BpalueHus

[loHATHS: UUIMHAPUYECKAs IMOBEPXHOCTh, KOHWYECKAass IOBEPXHOCTb,
chepuueckas IMOBEPXHOCTb, OOpasyrolue NoBepxHOCTel. Tema BpalieHUs:
WIMHJP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus: Ha
wiockocTu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl U mapa.

O6bEéM. OcHOBHbIE CBOMCTBa 00BEMOB Ten. Teopema 00 o00bEME
PSIMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM mpsaMoil u
HAKJIOHHOW TPU3MBI, MIJIUHJPA, TUPpaMHUIbl U1 KoHyca. O0BEM Mmapa M MIapoBOTO
CEerMEHTA.

KomOuHanuu Ten BpaieHus W MHoOrorpaHHukoB. [lpusma, BnucaHHas B
UWIMHAP, ONHCAaHHAas OKojo wuiuHapa. Ilepeceuenue cdepsl W 1mapa ¢
wiockocThio. Kacanmne miapa u chepsl miockocThio. [loHSTHE MHOTOrpaHHUKA,
OMHCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOM B MHOTOIPAaHHUK WJIM TEJO
BpAILICHUS.



[Tmomanes MOBEpXHOCTH IUIIMHJpA, KOHyca, IUIomanas chepbl U e€ dacTeit.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogodusi, romorteTusi. Pemienue 3amau Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceyeHnii MHOTOTPAHHUKOB Y TEJ BPAILllCHUS: CEUEHUS [UIUHAPA
(mapaJiyieTbHO MW MEPIEHAUKYISIPHO OCH), CCEYeHHUs KOoHyca (TmapajuiesibHbIe
OCHOBAHHUIO M MPOXOISAIINE YePe3 BEPIIMHY), CEUCHUS I1apa, METOIbI TIOCTPOCHUS
CEUCHMI: METOJI CIEA0B, METOJl BHYTPEHHErO MPOECKTUPOBAHUSA, METO]I NIEPEHOCA
CEKYyLIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B pocTpancTBe. Onepanuu HaJl BEKTopaMu. BEeKTOpHOE YMHOXKEHHUE
BEKTOpOB. (CBOWCTBAa BEKTOPHOro yMHOXeHUA. [IpsiMmoyrosibHas cuctema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUN T€OMETPUIECKUX 3a1a4.

JIBMKeHUs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakeHus. [[B>KeHUST W paBEHCTBO (Quryp.
OOmue cBoMcTBa JBWXXEHUW. Bunbl JABUXKEHUN: MapajulebHBIM IMEpEeHoc,
LHCHTPpAJIbHAS CUMMETpPHS, 3€pPKAJbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSAMOM.
[TpeobpazoBanus mogobus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaaHcKkoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUMCKOr0 00IEeCTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBaX (PYHKUMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUH, MpOLEAYp
rpaXJaHCKOTO  oOmiectBa  (BBIOOpPBI, OMpPOCBI W JApPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHY 1 Ha3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW MJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIOJIb30BAaHUE ATUX [JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMMUKU;

3) AYXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEM POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUN HAYKHU U JESTEIbHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, peuIeHUH, paccy AeHU, BOCIPUUMYUBOCTD
K MaT€MaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHME:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 310pOBOro 1 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUIEHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTENBHON J€ATEIbHOCTBIO;

6) TpynoBoe BoCIIUTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOIIO0OUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  AESTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peaau30BbIBATb COOCTBEHHBbIC >KU3HEHHbBIC IIJIaHbI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANIPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIHSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00ATBPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMaTHMYEeCKHUX 3HAHWN IS pelieHdus 3agady B 00JacTu
OKpYXawuel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKOM
HayKH Kak cpepbl 4eIOBEUECKOM ACSTEILHOCTH, ATANIOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHS LIMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MaTeMaTHKU W MaTEMaTHYECKOM
KYJIbTYpOW KaK CpeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISATH MPOECKTHYIO
Y HUCCJICIOBATEIIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble 1ornueckue aAeiicTBUA:

BBISIBIISITh M XapAaKTEPU30BaTh CYILIECTBEHHBIEC IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy TMOHATUAMH, (POPMYIUPOBATH
OTpe/IeJICHUs] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBAHMS JIJIs1 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIMMOTO aHAJTN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSX U YTBEP)KICHUSIX, MpeasiaraTb KPUTEPUU st
BBISBJICHHS 3aKOHOMEPHOCTENW U MPOTUBOPEYUN;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3amayd  (CpaBHUBAaTh HECKOJBKO
BApUAHTOB PEIICHUs], BRLIOUpATh HanboJIee MOAXOIAUIUN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3soBble uccienoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSIMHU, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
NPOBENEHHOTO  HAOMIONECHMS, WCCICNOBAaHUS, OIICHWBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUIA;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BBIJABUTATh
MPEATNOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JACUIIMTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PEUICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U UHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
peACTaBIICHHUS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1elCTBUSA

O0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CY>KIEHHUSI B COOTBETCTBUU C YCIOBUSMHU U
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXkaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaThb NOSICHEHUS 10 XOJy pEelIeHus 3a/Jayd,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X0/ 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYIIECTBY 0OCYX/1aeMOMl TEMBI,
npoOsieMbl, pelmiaeMol 3aJaud, BbBICKA3bIBaTh MWJIEH, HAICJIEHHbIE Ha IOMCK
pElIeHMs, COIMOCTAaBJISATh CBOM CYXKIEHHUS C CYXIECHUAMH JIPYTUX YYaCTHUKOB
auanora, oOHapy>XUBaTh Pa3IMYUEe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(opMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATH PE3YJIbTAThl PEIICHMS 3a/1a4y, SKCIIEPUMEHTa, UCCIIECN0BaHus,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajaad
PE3EHTALMU U OCOOEHHOCTEN ayIMTOPHUH.

PerynsiTuBHbIE YHHBepcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHbHON  pedJeKCHUd KaK  OCO3HAHUS
COBEpILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISl TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YJIhbTaTOB JCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MTYPMBD» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OIICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpUsM, CGHOPMYITUPOBAHHBIM  YYACTHHUKAMU
B3aMMO/JICHCTBHS.

HNPEJMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuics HayYuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TOHSATUSIMH CTEPEOMETPUHU TPHU
peLIeHNH 3aa4 U MPOBEACHUN MaTEMaTHUYECKUX PACCyKICHH;

e IIPUMEHATh AKCMOMBI CTEPEOMETPHUM M CIIEICTBUS M3 HUX MPHU PELICHUH
reOMETPUYECKHX 3a/adY;

e KiIaccu(pUIUPOBATh B3aMMHOE PACIOJOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEU B IIPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATh MOHATHSAMH, CBS3aHHBIMU C YyIJIaMH B
IIPOCTPAHCTBE: MEXAY MPSAMBIMH B TIPOCTPAHCTBE, MEXKAY MNPSIMON U
IJIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMUA C MHOTOTPAHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuza, NpsSMOYroJIbHBIN Mapaiesaenunes, Kyo0);

e KiIaccUUIMPOBATH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHWUS A
KJ1acCHu(UKAIUH;

e CBOOOJHO OMNEpUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C  CEUYCHHUEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBINIOJHSATH napajuiesibHOE, LEHTPAIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJIHATH U300paKeHUST QUTYD
Ha MJIOCKOCTH;

e CTPOUTH CEUYEHHSI MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMU, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAJIM  TOBEPXHOCTEH  MHOTOTpaHHUKOB  (TIpu3Ma,
nUpamMua), TEOMETPUICCKUX TeIl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
0Cb U TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUU (DUTYPBI;

e CBOOOJHO OMNEPUPOBATH MOHATUSIMU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJa4d Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKHMX OTHOUICHUH W
HaXO0XXJICHUE TEOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
IpU PEIICHUH MaTeMaTUYeCKUX 3aj7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh TMPOCTEHIINE TMPOTrpaMMHBIE CpPEJICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJEKaTh, MPEOOpPa30OBbIBATH U UHTEPIPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTeKax U pUCYHKaX;

e TPUMEHSTh TMOJYYEHHbIE 3HAHWS Ha TMPAKTHUKE: CpaBHUBATh W
aHAJIM3UPOBATh peaJbHbIE CUTYallMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mporiecce IMOMCKa pelieHus MaTeMaThudeckd  cPopMyTupoBaHHOU
npoOIeMBbI, MOAEITUPOBATh pEajbHBIC CUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliarh MPakTUYECKHUE 3a]ayH,
CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUUYECKUX BEIUYMH;

e UMETh MpeACTaBlieHUs 00 OCHOBHBIX 3Tamax Pa3BUTHUS T'ECOMETPUHU Kak
COCTaBHOW YacTu (hyHAaAMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca oOyvaromuics HayqIuTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C TEIAMH BPAIECHUS: ITUIHHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U 1map) u
O0OBSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIlICHWUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallCHHS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATh MOHITHUSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUss ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHCAaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXIY TUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBATh HH(POPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD ONEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
penraTh T€OMETPUUYECKHE 3319l Ha BBIYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO OMNEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMH C JIBHDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HW300paXE€HUST MHOTOTPAaHHUKOB W TEN BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHHUS MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUEHUsS MHJIMHIPA
(mapayieTbHO U MEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSILIIME YEPE3 BEPILIUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TIOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METO]
BHYTPEHHETO MPOSKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS;

OPUMEHATh TreoMeTpuueckue (akThbl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a/ay, MPEANOJararoluMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCJIOBHS
IPUMEHEHUS 33/IaHbI B IBHOW M HESIBHOU (opMme;

pemaTth 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHHN H
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHUKAIIUOHHBIC
CHUCTEMBI MIPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITh OJYyYCHHbIC 3HAHUS HA TPAKTUKE: CPAaBHUBATh, AHATM3UPOBATH
U OLEHUBATh pEaJbHbIE CUTyallUHd, MPUMEHSATH H3YyYEHHBIC IOHSTHA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOWCKA PEIICHUS MaTeMaTHYECKH
chopMyIMpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAbHBIE CUTyallUM Ha
SI3bIKE TEOMETPHH, UCCIE0BATh TOCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
TEOMETPUYECKUX TOHATHA W TEOpeM, armaparta aireOphl, peraTh
NpPaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUUYECKHUX
BEJINYVH,;

UMETh TpeACTaBiIeHUs 00 OCHOBHBIX A3Tamax Pa3BUTHUS TCOMETPUHU Kak
COCTaBHOW YacTu (hyHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jie/ioB 1 (uu¢posBbie)
n/m | TeM NPOrpaMMbl Bcero Kontpoarupie | - Mpakrueckue o0pa3oBaTe/ibHbIC
padoTsbl padoThI pecypenI
1 BBenenue B ctepeomMeTpuio 23 1
) B3aumHoe pacnonoxenue 6 )
MPSIMBIX B IPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U g
IJIOCKOCTEN B IPOCTPAHCTBE
[lepnieHquKyAIPHOCTH
4 MPSAMBIX U IJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTIuBl M pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BekTopsl B mpocTpaHCTBE 12
g [ToBTOpeHwMeE, 0606meH1:1e u 5 )
CUCTEMAaTHU3alMsl 3HAaHUN
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITIPOT'PAMME




11 KITACC

KounyecTBO yacoB DJIeKTPOHHbIE
HaunmeHnoBanme
Ne (uu¢possbie)
pas3lic/ioB U TEM Kontpoabnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMMblI padoThI padoThI
pecypcsl
| AHanmuTuyeckast 15 |
reOMETpUs
[ToBTOpEHME,
) o0o01ieHue u 15 |
cucTeMaTu3anus
3HAHUU
OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
[Tnomann
5 MOBEPXHOCTH U 9 1
00BEMBI KPYTJIIBIX TET
6 JBroxenus 5 1
[ToBTOpEHME,
. 000011eHNE U 17 )
cucTeMaru3anus
3HAaHUU
OBILEE KOJIMYECTBO
- 102 8 0

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTHyeckune
padoThbI

JlaTa
H3Y4YeHH S

DJIeKTPOHHBIE N (poBbIE
o0pa3oBaTe/IbHbIEC PECYPChI

OcHOBHBIE IIpaBUIIA
n300pakeHMs Ha PUCYHKE
IIJIOCKOCTH, IapaJlJICIIbHBIX
HPSIMBIX (OTPE3KOB),
CepeIMHbI OTpE3Ka

https://m.edsoo.rt/FOMGVRWHE

[lonsaTus crepeomeTpun:
TOYKa, TpsiMasi, MI0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBuiIa U300pakeHus Ha
PHUCYHKE TIOCKOCTH,
mapalJICIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

[TonsTus: nepecekaromumecs
IIJIOCKOCTH, IEPECEKaronecs
npsMas U MI0CKOCTb;
MOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonsTus: nepecekaromumecs
IIJIOCKOCTH, IEPECeKaroecs
npsMasi u MI0CKOCTb;
MOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/7ZKZVSHHVO

MHoOrorpaHHukKH,
n300paskeHNe MPOCTEUIITIX

https://m.edsoo.rt/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (Uryp,
HECYIIECTBYIOIIUX OOBEKTOB

MHOrorpaHHukKH,
n300pakeHNe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIIUX OOBEKTOB

https://m.edsoo.ru/88UACES52Y

AKCHOMBI CTEPEOMETPUHU U
MIEpBBIE CIIEJICTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

Axcuomel CTCPCOMCTPHUU U
TCPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R71L.Q2

AKCHOMBI CTEpPEOMETPUH U
HePBBIC CIICICTBUS U3 HUX.
CnocoObl 3a1aHHS PSMBIX U
TUIOCKOCTEH B IIPOCTPAHCTBE.
O06o03HaueHus MPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.rt/AQXIJIXEDYR

10

N3o6paxenune ceueHmnit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIE MTPOXOASAT Uepe3 Uux
pébpa. M3obpakeHnue
NEPECCUCHUA MTOJTYUCHHBIX
I1ockocTeil. PackpammBanre
MOCTPOEHHBIX CEYEHUI
Pa3HBIMH 1IBETaMU

https://m.edsoo.rw/EVUE9AZ7]

11

N3o0paxenue ceueHmit
MTAPAMHJIBI, KyOa U TTPU3MBI,
KOTOPBIE MPOXOIST Yepe3 uxX
pé6pa. N3o0paxenue
nepeceyeHus MOTyYeHHBIX

https://m.edsoo.ru/XTIVCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

mIockocTeil. PackpammBanue
MOCTPOEHHBIX CEYEHU
Pa3HBIMH 1IBETaMU

N3obpaxenue ceueHmit
MTUPAMHJIBI, KyOa U IPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pébpa. N3obpaxenune

12 https://m.edso00.ru/08LAY6GMF
nepeceyeHus MoJTy4eHHBIX
I0cKkocTel. Packpammusanue
MOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU
N3o0paxenue ceueHuit
MUPaMHIBL, KyOa U IPU3MBIL,
KOTOPbIE MPOXOASAT Uepe3 Uux
é0pa. N300paxkenue
13 Peop p https://m.edsoo.rt/EKWHL AW 84
repecedeHus MOTyICHHBIX
mIockocTei. PackpammBanne
MOCTPOEHHBIX CEYEHU
pa3HbIMHU LIBETAMHU
Meton cnenoB s
14 . https://m.edsoo.ru/1JOON3100
MOCTPOCHUS CEUEHUN
Merton cnenoB miis
MOCTPOCHHUS CEUCHUH.
15 Tvp . https://m.edsoo.ru/DDABJTC2N
CaolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEN
Meton cnenoB s
MOCTPOCHHUS CEUCHUH.
16 P https://m.edso0.ru/SN3SSUSEQ

CaolicTBa nepeceyeHuit
NPSIMBIX U IJIOCKOCTEN



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

[Toctpoenue ceueHuii B
nupamMu/ie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3naHue
BBIHOCHBIX YepTeKel U 3aMUCh
1aroB OCTPOCHUS

https://m.edsoo.ru/HFW637QDR

18

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1no Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YEepPTEXKell U 3amuch
11aroB MOoCTpOCHUA

https://m.edsoo.r/L62FFLCBW

19

[Toctpoenue ceueHuii B
nupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEKEH U 3aIUCh
11aroB MOCTPOEHUS

https://m.edsoo.ru/JIAQINZCX

20

[TocTpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
[IaroB MOCTPOCHHS

https://m.edsoo.ri/XJEZARSTO

21

[ToBTOpEHNE MITAHUMETPUH:
Teopema o
MPOIIOPLUOHAIBHBIX OTPE3KAX.
[TomoOue TpeyrobHUKOB

https://m.edsoo.rt/L.3FYZIL9LR

22

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYECHUAX HAa BBIHOCHBIX
yeprexax. Mcropus pazsutus
IIJIJAHUMETPUHU U

https://m.edsoo.rt/TPO9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

CTEpEOMETPUH

23

KonTponshas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

https://m.edsoo.rt/EBLEQ9SZ1

24

B3anmMHoe pacnonoxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniecs npsiMple.
[Ipu3Haky ckpemuBarOmuXcs
npsaMbIx. [lapamiensHbie
IIpsIMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSAMOI
MapajyIeIbHON JaHHOU
NPAMOM, MPOXOASIIEH Yepe3
TOYKY ITPOCTPAHCTBA U HE
JIeXxale Ha TaHHOUW MpsIMOH.
JlemMma o nepeceueHun
napaieIbHbIX MPSAMbIX
IUIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapannenbHOCTh TpeX
npsiMbIX. Teopema o TpEx
HnapaJlJICJIbHBIX IIPAMBIX.
Teopema 0 CKpeIUBAKOIIMXCS
MPSAMBIX

https://m.edsoo.rt/TRPMZB3MZ

27

[TapamensHoe
npoektupoBanue. OCHOBHbIE
CBOMCTBA MapajuIeIbHOTO
MIPOEKTUPOBAHMSL.
N3o0pakenue pa3HbIx GUryp

https://m.eds00.ru/03GRSOWZV



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV

B [MApaJUIEIbHON IPOECKIUHU

28

LenTpanbHas npoekius. Yo
C COHAIPABJICHHBIMU
CTOpPOHAMU. YTOJI MEXIY
MPSIMBIMU

https://m.edsoo.ru/Z5FPA6SHI

29

3ama4yu Ha JOKa3aTelIbLCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacnonomeHHeM pr[MI)IX B
MIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[ToHsATHA: MapaIeIbHOCTD
HPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipu3Hak
MapajuIeIbHOCTH NPSIMOU U
miockoctu. CBOMCTBA
NapaJIeIbHOCTH MIPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYUCIICHUE U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE C
MapajieIbHOCTBIO MPSMBIX U
ILUIOCKOCTEMN B MPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
IIPOXOALIETO YEPE3 NIaHHYIO
IPSIMYIO Ha YEPTEXKE U
MapajuIeJIbHOTO APYron
npsAMOM. Pac4€r oTHOIIEHUIT

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas mpoexuus,
MIPUMEHEHUE JI TOCTPOCHUS
ceueHHi kyda u

https://m.eds00.1u/930T7FLSK



https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

napaienenunena. CBoicTBa
rapajuiesienuIe/1a ¥ Ipu3Mbl

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JBYX IUTIOCKOCTEN

https://m.edsoo.ru/QFUJAHV 88

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TaHHOMN
IIJIOCKOCTH U CIIECTBUS U3
Heé

https://m.edsoo.ru/2WG4W4XNO

36

CaoiicTBa napamieabHbIX
IIJIOCKOCTEM: 0
napasuiebHOCTU IPSMBIX
nepeceveHus npu
NepecevyeHuu IByX
napasuieNbHBIX MIIOCKOCTEN
TpeThen

https://m.eds00.ru/3KIKV3ROG

37

CaolicTBa napauiesibHbIX
IJIOCKOCTEH: 00 oTpe3kax
napaiebHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
MapajyieIbHBIMU
IUIOCKOCTSIMU; O NIEPECEUCHU U
MIPSIMOM C IBYMsI
MapayIEIbHBIMU IUIOCKOCTSIMHU

https://m.edsoo.rt/QLA4PYRAT

38

IToBTOpEeHuE: TEOpEMa
[Mudaropa Ha mIockocTu

https://m.edsoo0.ri/9VIZIWC6J

39

HOBTOpeHI/IeI TPUTOHOMCTPUA

https://m.edsoo.ru/Z6FNNNTSD



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D

MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA

CaoiicTBa Ky0a 1

40 MPSAMOYTOJIbBHOTO https://m.edsoo.rt/HYNIQ785Q
napajuienenumneaa
Bolunicnienue 1iaMH OTpE3KOB B

41 Ky0O€e U PsIMOYTOJIbHOM https://m.edsoo.ru/FZBZVPOEC
napajuiejenuIene
[IeprieH UKy IAPHOCTD NPSAMOKN

42 u mockoctw. Tpuswak . https://m.eds0o0.ru/ISFSHOGG3
MEPIEHIUKYISIPHOCTH IPSIMON
U TUIOCKOCTH
[IepnieH UKy IAPHOCTD NPSMOK

43 | momockoetu. Hpussa https://m_edsoo.ru/K38BG3IZH
MEPIEHIUKYISIPHOCTH MIPSIMON
U TUIOCKOCTH
Teopema o cyniecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOI,

44 HIPOXOUITIEH Hepes TRy https://m.edsoo.ru/ WF3MTS4ES
MIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH
[Inockoctu u

45 NIEPIICHAUKYJIISIPHBIE UM https://m.edsoo.ru/OKTGKHNSI
MpsiMbl€ B MHOTOTpaHHHUKaX
[TmockocTtu n

46 MEPIICHAUKYJISPHBIE UM https://m.edsoo0.ru/SIVOAWIW3

IpsAMBIC B MHOTOTpaHHHUKaxX



https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3

[lepnieHAUKyISp ¥ HAKIIOHHAS.

47 [TocTpoenne nepneHauKyIIsipa https://m.edsoo.ru/KIP9L.4ZCX
13 TOYKH Ha MPIMYIO
[leprieHauKySIp ¥ HAKIOHHAS.

48 [TocTpoenne nepneHauKyJIsipa https://m.edsoo.ru/2ITUD45PR
13 TOYKH Ha MPSIMYIO
Teopema o Tpéx

49 neprneHuKyspax (mpsamas u https://m.edsoo.ru/CNE1PAIUS
oOpartHas)
Teopema o Tpéx

50 NepHeHIuKysIpax (mpsmas u https://m.edsoo.ru/IPCG564WN
oOpartHas)

51 Yo Mexy https://m.edsoo.ri/K4EHQ3E9E
CKPELIUBAIOIIMMUCS TPSIMBIMU
[Touck neprneHANKYISIPHBIX

52 HPAMBIX € TOMOTIBEO https://m.edsoo.ru/EBY VPSMSI
MepHIEHIUKY IS PHBIX
IIJIOCKOCTEN

53 Oproronabiioe https://m.edsoo.ru/GP0ZX8VHE
MIPOEKTUPOBAHHE
[TocTpoenue ceuenuii kyoa,

54 TIPHSMEL, TPaBHIbHON https://m.edsoo.ru/F5ZMOA1AE
MUPAMHJIBI C TOMOIIBIO
OpPTOTOHAILHOM MPOEKIINH
[TocTpoenue ceuenuii kyoa,

55 TIPHSMEL, TPaBHIbHON https://m.edsoo.ru/T50FUDOOJ

MMUPAMUIBI C TIOMOIIBIO
OPTOTOHAJILHOMN MPOEKITNH



https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO IIOCKOCTH.

56 ¥ https://m.edsoo.ru/N77K7ZM8K
[Tnockoctu cummeTpuii B
MHOTOTpaHHUKAX
[Ipn3nax

57 | MCPHCHANIYIAPROCTH HPAMOH hitps://m.eds0o.r/LIE703U3V
Y TUIOCKOCTH KaK CJIEJICTBUE
CUMMETPUHU
[IpaBusIbHBIE MHOTOTPaHHHKH.

58 Pacuét paccTosiHuii OT TOUKH https://m.edsoo.ru/Z9E166HHZ
JI0 TIOCKOCTH
[IpaBusIbHBIE MHOTOTPAaHHUKH.

59 Pacuér paccTosiHuii OT TOUKH https://m.edsoo.rt/TISUOWZTH
JI0 TIOCKOCTH
Crnioco0sl OycTUTh

60 HICPHCHAMIY LB https://m.edsoo.rt/DHFUCBWO6
CUMMETpPHSI, CABUT TOYKHU T10
MapajyIeIbHON MPAMOM
CaBur no HenapaienbHON

61 NPAMOM, U3MEHEHNE https://m.edso0.ru/9OANVFE9E
paccTostHui
KonrtponsHas pabora

62 "Baamwiioe paCHOHO)KveHHe https://m.edsoo.ru/JW5UZNNSJ
MPSIMBIX U TJIOCKOCTEN B
npocrpaHcTae”
[loBTOpEHME: Yroa MeXIY

63 MPSAMBIMH Ha IJIOCKOCTH, https://m.edsoo.ru/SKORHWDFQ

TPUTOHOMETPHS B



https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ

IIPONU3BOJILHOM TPECYT'OJIBHUKE,
TeopeMa KOCHHYCOB

[ToBTOpEHME: YTOa MEKITY

64 CKPEITUBAIOIIMMHUCS TTPSIMBIMHU https://m.edsoo.ru/WBREU9US7
B [IPOCTPAHCTBE
I'eomeTpuueckue MeToapl

65 BBIUMCJIEHHS yTJIa MEKIY https://m.edsoo.ru/3U40237CK
MPSIMBIMH B MHOTOTPaHHUKAX
JIByrpanssiii yroa. CBoiCTBO

66 JIMHEWHBIX YIJIOB IBYTPAHHOTO https://m.edsoo.ru/SH4CYFABO
yria
[lepnienauKkynsipHBIC

67 mockoctH. CBoficrsa https://m.edsoo.rt/FIHM6INVD
B3aMMHO NEPIEHAUKYJISPHBIX
IIJIOCKOCTEN
IIpuznak
NEepHIEHIUKYISIPHOCTH
IUIOCKOCTEM; TeOpeEMa O

68 MPSIMOM TIEPECEUCHHUSI IBYX https://m.edsoo.ru/FYSTMQA43F
IIJIOCKOCTEN
MEePIEHINKYIISIPHBIX TPEThEU
IIJIOCKOCTH
IIpssMOyTOIBHBIM
napajuiesienumnes; Kyo;

69 W3MEPEHHUS, CBOMCTBA https://m.edso0.ru/K99DBNDAW
MPSIMOYTOJTFHOTO
napajuienenumneaa

70 Teopema o nruaroHanmu https://m.edsoo.ru/E3T10AD6I



https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I

MPSIMOYTOJIHOTO
napajuiejenumnena u
CIIEICTBUE U3 HEE

CrepeomeTrpuueckue u
MPUKJIIAIHBIC 331a4H,

71 CBSI3aHHBIE CO B3aUMHBIM https://m.edsoo.ru/4ATBYU36HZ
PaCIIONIOKEHUEM MPSAMBIX U
IUIOCKOCTH
[ToBTOpEHwUe:
CKpELIUBAOIINECS MPAMBIE,
72 napajyieabHbIe TIJIOCKOCTH B https://m.edsoo.ru/TL947D6WK
CTaHIAPTHBIX
MHOT'OTpaHHUKAX
[Tapa mapamienbHbIX
IJIOCKOCTEN Ha
73 CHPOTTHBAIOIXCH HPAMBLS, https://m.edsoo.rt/YFWZTQREN
paccTosiHuE MEKY
CKPELIUBAIOIINUMUCS TPSIMBIMHU
B MPOCTBIX CUTyaALUSIX
Paccrosnue ot Touku 10
74 IUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/W5GN48EIM
IIPSIMOM 10 IIJIOCKOCTH
Brruncnenue paccrosiHuit
MEXKIy CKPEIIUBAIOIUMUCS
75 MPSIMBIMU C ITIOMOILBIO https://m.edsoo0.ri/SWIVIIHMD
NepHeHIUKYISIPHOU
IUIOCKOCTH
76 Tpexrpatiit yrox, https://m.edsoo.ru/3XGHNLQ4J

HEpPaBCHCTBA JIA



https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J

TpexrpaHHsbIX yriaoB. Teopema
[Tudaropa, Teopemsr
KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yTia

DnemMeHTbl chepuyecKoit

77 T€OMETPHUHU: T€OJIE3NIECKHIE https://m.edsoo.ru/HMVTV74CP
JINHUU Ha 3eMie
KonTtponsHas pabora "Y

78 HIPOTIbH ";[ pabot IRt H https://m.edsoo.ru/IRTWZ59YU
paccTostHus
Cucrematu3alus 3HaHHUI

79 "MHOrorpaHHuK U €ro https://m.edsoo.ru/VC3UOAK3B
DJIEMEHTHI"
I1 .B .

80 VPaMiAa. BHBT HpamMui https://m.edso0.ru/J3R0247EQ
[IpaBunbHas nupamua
I1 I

81 PH3MA. LIpAMad 1 HAKIOHHAA https://m.edsoo.ru/INDHOOSEQ
npusMmbl. [IpaBuiabHas mpuzma
[IpsiMoit napannenenunen,

82 NPAMOYTOJIbHBIN https://m.edso0.ru/L.8803LZGS
rapajuiesenumes, Kyo
B € MHOrorpa .

83 PHTYIIIRT jVI HOTOTPATIHIKH https://m.edsoo.ru/B4TOMDU 1D
Teopema Ditnepa
BrInykiible MHOTOTPaHHUKH.
Teopema Ditnepa.

84 [IpaBunbHbIE 1 https://m.edsoo0.ru/QOMX9GA LS
TOJTYTIPAaBUITbHBIE
MHOTOTPaHHUKH
Kourpoabnaas padbora

85 HTPOTILHAT paboT https://m.eds00.ru/3AN52B3TEM

"MHororpaHHuku"



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

[TonsiTue BexTopa Ha

86 https://m.edsoo.ru/LRBSE3B09
TIJIOCKOCTH M B TIPOCTPAHCTBE

87 CyMMa BEKTOpOB https://m.edsoo.ru/MNTSX2XT 8

88 Pa3HocTh BEKTOPOB https://m.edsoo.ru/SHBMZ1POH

89 [TpaBuno nmapaenenunena https://m.eds00.ru/XS6ANTLA2
YMHOKEHHE BEKTOpa Ha

90 p https://m.edsoo.ru/MJUHI128L R
4HUCIIO
Pasznoxxenune BekTopa 1o

91 0a3ucy TpEéx BEKTOPOB, HE https://m.eds00.ru/U760IDCTG
JIeXKallMX B OOJHOW IJIOCKOCTU

92 CxansgpHoe Npou3BeICHHE https://m.edsoo.ru/JZ46 VNC71
Briuucinenue yriia Mex

93 y Y https://m.edsoo.ru/ITUSI96UQP
BEKTOpPaMH B TIPOCTPAHCTBE
IIpocreiimue 3agaqu ¢

94 P A https://m.edsoo.r/FIXV79TSB
BEKTOPaMH
[IpocTeitmme 3anauu ¢

95 https://m.edsoo.ru/ JCWURNGO1
BEKTOpaMH
IIpocreiimue 3agayu ¢

96 p a https://m.edsoo.ru/BEHWOELKS
BEKTOPaMH
IIpocrenimue 3agaqu ¢

97 p A https://m.edsoo.ru/P3WE8WZZSY
BEKTOPaAMH
O06006111EHE U

98 B . https://m.edsoo.rt/ECRMXSNM3
cucTeEMAaTU3aIUsa 3HaHUHI
O0001IeHue 1

99 . https://m.edsoo.rt/XXBTFPSWL
cucTeMaTru3anus 3HaHui
HTorosas KoHTpOIbHAS

100 p https://m.edso00.ru/SFGPDWNKO

paborta



https://m.edsoo.ru/LRBSE3B09
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https://m.edsoo.ru/XS6AN7LA2
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https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO

101

Htorosast KOHTpoOJIbHAS
paborta

https://m.edso0.ru/X3ZG8A6SO

102

O0600611EHE U
cUCTeMaTu3anus 3HaHUU

https://m.edsoo.ru/931AWXEK 1

OBIIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

102



https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KITACC

KoangecTBo 4yacoB

Ne Hara DJIeKTpOHHbIe N poBbIE
Tema ypoka KonrpoJsbusie | IIpakTnyeckue
n/n Bcero u3ydyeHHsi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI
"KoopauHaTel BeKTOpa Ha

1 1 https://m.edsoo.rt/WERSDSI4U
IIJIOCKOCTH U B
npoctpancTae”
[ToBTOpEHME TEMBI

2 "CkansipHOoe IpOU3BeICHUE 1 https://m.edsoo0.ru/M6JO60NI7
BEKTOpOB"
[ToBTOpEHME TEMBI

3 "Beraucienue yria MexmIy 1 https://m.edso00.ru/55KY41LVG
BEKTOpaMH B MPOCTpaHCTBE"
[ToBTOpEHME TEMBI
"VpaBHEeHHE TIPIMOI,

4 P = p 1 https://m.edsoo.ru/U20HPUS6W
MPOXOASAIIEH Uepes3 1Be
TOYKH"
YpaBHEHHE IUIOCKOCTH,

5 HOpMaJb, YPAaBHECHHUE 1 https://m.edsoo.ru/VYIHSTERW
IIJIOCKOCTH B OTPE3Kax
YpaBHEHHKE IUIOCKOCTH,

6 HOpMaJlb, ypaBHEHUE 1 https://m.edso00.ru/541910WGX
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseeHue 1 https://m.edsoo.ru/NTYOG2APM
JIuHeiiHbIe HEPaBEHCTBA,

8 1 https://m.edsoo.ru/54EQ7JQSE

JIMHENHOE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E

[IPOrpaMMHUPOBaHHE

JIuHeiiHble HEPAaBEHCTBA,

METO/J CIICI0B

9 JIMHEHHOE https://m.edsoo.rt/VPKWBB4AA
MIPOTrpaMMHUPOBAHUE
AHaTUTHYECKHE METObI

10 pactieTa yriia Mexiy https://m.edsoo.rw/KHJ20M3PV
MPSIMBIMU B
MHOTOTpaHHUKAX
AHamuTHYECKHE METObI

11 pactieTa yiiia Mexy https://m.edsoo.r/DDXUUAIAS
IJTOCKOCTSIMU B
MHOTOTPaHHUKAX
®opMyna pacCTOSHUS OT

12 TOYKH J0 INIOCKOCTHU B https://m.eds00.ru/SG451UUG1
KOOpJAMHATAX

13 Haxoxnenme paceroshuit ot https://m.edsoo.ru/8V2N4X1L3
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxnenue pacctostHuit oT

14 TOYKHU JI0 INIOCKOCTHU B https://m.edsoo.ru/UZ15UU37F
MpaBUJILHON MTUpaMUIC
KonTponbhas pabora

15 " AHaJUTHYECKAs https://m.edsoo.ru/SNGI1GHFM
reometpus”
CeueHust MHOTOIPaHHUKOB:

16 CTaHJIapTHbIE https://m.eds00.ru/219603NHQ
MHOTOTPaHHUKH

17 (CeteHNs MHOTOTPaHHHKOB: https://m.eds00.ru/52XGO2J5B



https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B

18

Ceuenus MHOTI'OI'paHHUKOB:

CTaHJapTHHIE TIIIOCKOCTH,
repecedeHust IPSIMbIX U
IJIOCKOCTEN

https://m.edsoo0.ru/CUP7TCPXQ

19

[TapamenbHbIE PSIMBIE U
IUIOCKOCTH: TMapaJlieIbHble
CeueHMs

https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHbIe TPsIMBIE U
TUIOCKOCTH: PACUET
OTHOLUEHUH

https://m.edsoo.ru/O71ROIJFI

21

[TapasienbHbIE IPSIMBIE U
IUIOCKOCTH: YIJIbI MEKIY
CKpCIIMBAOIIUMHUCA
HPSIMBIMU

https://m.edsoo.ru/26EPTM74A

22

[IepnieHauKynsspHBIC
MpsIMbIE U TJIOCKOCTHU:
CTaH/IapTHbIE MapBI
MIEePIEHIUKYISPHBIX
IJIOCKOCTEH U MPSIMBIX,
CUMMETpUU
MHOTOI'PaHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

[lepnieHauKynsipHBIE
IPsIMBIE U TUIOCKOCTH:
TEOpeMa O Tpex
MepIEHIUKYIIpax

https://m.edsoo.ru/HQIN20ZJP

24

[lepnieHauKynsIpHBIE
HPSIMBIE U TUIOCKOCTH:
BBIUNCJICHYS UIVH B
MHOI'OTPaHHUKAX

https://m.edsoo.ru/OWFAQIA9J



https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpenue: momanun
MHOT'OYT'OJIbHUKOB,
(bopMyIbl 171 TIIoLIa e,
co00paxeHus MoA00us

https://m.eds00.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB,
(bopMyIbl 171 IIouIaei,
CO00paxeHust MoA00Hs

https://m.edso0.1u/1ZYRNNIKV

27

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB,
(hopMyITBI 17151 TUTOMIAEH,
COOOpaKeHUS TI0T00MS

https://m.edsoo.ru/HWHVFENLOO

28

IInomanu ceuennit
MHOTOTPaHHUKOB: TUIOIIAINA
MMOBEPXHOCTEH, pa3pe3aHms
Ha 4aCTH, COOOpaKeHUs

o 100Ms

https://m.edsoo. s/ X2HRMI9HD4

29

IInomanu ceuennit
MHOT'OTPaHHUKOB: TUIOIIA/IA
MMOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUS
moaoous

https://m.edsoo.ru/8H4ELYING6

30

KontponbHas padora
"IloBTOpEeHUE:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

https://m.edso0o0.ru/SSUWIWWV]

31

O05éM Tena. O0beEM
MPSIMOYTOJIBHOTO
napasienenumneaa

https://m.edsoo0.ri/6UXGOORC9



https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9

3amaun 06 yaBOCHUH Ky0a, O

32 KBaJpatype Kyoa; o https://m.edsoo.ru/VK2J2TXEF
TPUCEKIINH yTiia
CrepeomeTpuyuecKue 3a1auu,
CBSI3aHHBIE C 00BEMOM

33 https://m.edsoo.ru/ODR6H6TQS
MPSIMOYTOJIFHOTO
napajuiesenumnesaa
[IpukiagHeie 3agauu,
CBSI3aHHBIE C BEIYHUCIEHUEM

34 .. https://m.edso0o0.ru/OSHTIOT1G
00BEMa MPSMOYTOIHHOTO
napajuiesenumnesa

35 O06BEM TIPSIMOI TPU3MBI https://m.edso0o.ru/8ATLIYHYJ
CrepeomeTrpuueckue 3a/1auu,

36 CBSI3aHHBIE C BEIYUCIECHUEM https://m.edsoo.ru/ID8HV54A9
00BEMOB MPSAMON TIPU3MBI
[Ipuknagueie 3a1a49H,

37 CBsI3aHHBIE C 00BEMOM https://m.edsoo.ru/QIY C4F81U
IPSIMOY IIPU3MBI
Brrunciaenue 006EMOB TeN ¢
MIOMOIIIBIO OIIPEAEIEHHOTO

38 B P H https://m.edsoo0.ru/ON585060H
uHTerpaia. Oosém
HAKJIOHHOH IIPU3MBI
Brrunciaenne o06EMOB TeN ¢
MOMOIIIBIO OIIPEAEIEHHOTO

39 B P H https://m.edso00.ru/2CJLCMK 8N
uHTerpaia. O6sém
TTUPAMH/TBI
dopmyna 06bEMa

40 https://m.edsoo.ru/AL3PODCIE

nrupamMubl. OTtHomeHne



https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E

00bEeMOB MUpaMu/i ¢ 0OITUM
YTIIOM

dopmyna oobEMa
nupamuibl. OTHOILLIEHUE

41 https://m.eds00.ru/3GOOAJRNY
00BEMOB MUpaMHU/T ¢ OOIITUM
YTJIOM
CrepeomeTpuueckue 3a1auu,

42 CBs3aHHbBIE ¢ 00BEMaMH https://m.edsoo.ru/7TRERHWO7
HaKJIOHHOH IPU3MBbI
CrepeomeTrpuueckue 3aj1auu,

43 CBsI3aHHBIE C 00BEMaAMU https://m.edsoo.ru/SF480DTS6
A PAMH/TBI
[IpuknanHeie 3a1a4u M0
teme "O0bEMBI TENT",

44 .. https://m.eds00.ru/9SF6OYYVX
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOH IIPU3MBbI
[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",

45 ) https://m.edsoo.ru/Z4MZ27RMY
CBSI3aHHBIE C 00BEMOM
MU PAMH/TBI
[Ipumenenune o0bEMOB.

46 Beruucnenue paccrossHus 10 https://m.edso00.ru/I39CXO3CP
IUIOCKOCTH
KonTtpoabHas padborta

47 " Tp P " https://m.edsoo.ru/XNWZSSJ7P

O0bEéM MHOTOTpAaHHUKA

Hunmuaapudeckast

48 MMOBEPXHOCTh, 00pa3yIoIIHe https://m.edsoo.ru/7DHKEHEG6

IUJTUHIPHIECKON



https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6

MMOBEPXHOCTH

Hunmuuap. [psamon
KpyTOBOW LIMJIMHID.

49 https://m.edsoo.ru/MAVW4KY55
[Imomane moBepxHOCTH
IUATUHIPA
KoHnnueckas noBepXHOCTD,

50 o0Opa3yronme KOHUIeCKOn https://m.edsoo.ru/PVRE7THQ6Y
noBepxHocTH. Konyc
Ceuenue koHyca

51 IUIOCKOCTBIO, MAPAIJIETbHON https://m.edsoo.r/EOVSHALSL
IJIOCKOCTH OCHOBAHUS
Y ceu€HHBII KOHYC.

52 N306pakeHne KOHYCOB U https://m.edsoo.ru/9VKWVDCTE
YCE4YEHHBIX KOHYCOB
ITmomane OOKOBOI

53 MOBEPXHOCTU U MOJTHOM https://m.edsoo.ru/AWKBIE4NE
MOBEPXHOCTH KOHYyCa
ITmomane OOKOBOI

54 MOBEPXHOCTH U MOJHOM https://m.edsoo.ru/9NFAUE3KJ
MMOBEPXHOCTH KOHYCa
CrepeomeTpuuecKkue 3a1admn

55 Ha AOKasaTebeTio 1 https://m.edsoo.ru/QZVHSEXL9
BBIUMCJICHHE, TOCTPOCHUEM
CEUEHUH IIMINHIpPA, KOHYyCa
CrepeomeTpuueckue 3a1auu

56 Ha AOKasaTeibeTo 1 https://m.edsoo.ru/AKF6PW62W

BBIYUCIICHUE, TIOCTPOCHUEM
ceueHH i HUINHApPA, KOHYCa



https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

[Tpuxnagueie 3a1auu,

57 https://m.edsoo0.ru/3429Z1LHT5
CBSI3aHHBIE C IHJIMHPOM
IIpuknagaeie 3agaun,

58 P g A https://m.eds00.ru/ZY6ENPVKD
CBSI3aHHBIE C IIHJIMHIPOM

59 Cdepa u map https://m.edsoo.rt/WI1TVKAJOR
[Tepeceuenue cdepsl u mapa
¢ m1ockocThio. Kacanue

60 https://m.edsoo.ru/JESNB5ZS0
mapa u cepbl MI0CKOCTHIO.
Bun u n3obpaxenue mapa
[Tepeceuenue cdepsl u mapa
¢ mw1ockocThio. Kacanue

61 https://m.edsoo0.ru/M6WK9K950
mapa u cepbl TUIOCKOCTHIO.
Bun u n3o0paxkenue mapa
VYpaBuenue chepsl.

62 [Tnomane cheprr u e€ https://m.edsoo.ru/U8G24BO8H
yacTei

63 CummeTtpus cdepsl U mapa https://m.edsoo.ru/6E6GX0YJS
CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYHCJICHHE, CBS3aHHBIC CO

64 o https://m.edsoo.ru/MSYBPKH7R
chepoii u mapom,
MOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO
CrepeomeTpuueckue 3a1aumn
Ha JI0Ka3aTeJIbCTBO U

65 BBIYMCIICHUE, CBSI3aHHBIE CO https://m.edsoo. s u/MXRDTK72T

chepoit u mapom,
MOCTPOSHUEM UX CCUCHHI



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T

IJIOCKOCTBIO

[Ipukiagueie 3agauu,

66 CBsI3aHHBIE CO cepoit u https://m.edsoo.ru/XW5LI7A9]
Iapom
[ToBTOpEHME: OKPYKHOCTH
Ha TUIOCKOCTH, BEIYUCIICHHSI

67 https://m.edsoo.ru/EJ2QDAVE]
B OKPYKHOCTH, CTaHJJapPTHEIC
noaoous
Paznuynbie KOMOMHALINY TEN

68 BpallleHUs U https://m.edsoo.r/LE7933L.XX
MHOTOTPaHHUKOB
3agaun o teme "Tena u

69 " https://m.edsoo.rt/PHHLCG54E
MMOBEPXHOCTHU BpAIllCHUS
3agaun o TeMe "Tena u

70 " https://m.edsoo.ru/22WPBLTP9
MMOBEPXHOCTHU BpallleHUs
Kontponbnas padota "Tena

71 P P " https://m.edsoo0.ru/33W222M63
Y TIOBEPXHOCTH BPAIICHUS
O6wém nununaapa. Teopema

72 00 00BEMeE psiMOTO https://m.edso0.ru/1ZN2S6ZMO
IAHIIPA
Brruncnenue 00bEMOB Te ¢

73 MIOMOIIIBIO ONPEIEIEHHOTO https://m.edsoo.rt/ACTOMFMVF
uHTerpaia. O6sEm KoHyca
[Imomaau OOKOBOH 1

74 IIOJTHOW ITOBEPXHOCTH https://m.edsoo.ru/ZYTK7P8B1
KOHyca
CrepeomeTpuieCcKHe 3a1a4u,

75 https://m.eds00.ru/709VIYPSC

CBA3aHHBIC C BBIYHMCIICHUEM



https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC

00BEMOB IMIIMH/IPA, KOHYCa

76

[Ipuxnagsele 3a1a4u M0
Teme "OOBEMBI U TTOIIA TN
noBepxHocTel Ten"

https://m.edsoo.rt/QXEA9GPVB

77

O0BEM 1mapa 1 mapoBoro
cekropa. Teopema 00
o0Béme mapa. [Tnomane
cdepsl. CTepeomMeTpudIecKue
3aJ1auM, CBSI3aHHBIE C
BBIYHCIICHUEM 00bEMOB
rapa, mapoBOro CErMeHTa U
IIAPOBOTO CEKTOpa

https://m.edsoo.ru/VV60ONBVZX

78

[TpuknagHelie 3a1a4u 1Mo
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM IIapa
Y TUIOMIABI0 cephl.
CooTHOILLIEHUS MEKTY
TUIOMIAISIMH TTOBEPXHOCTEN U
00BEMaMH TOLOOHBIX TEN

https://m.edsoo.:w/EZHIGRUEJ

79

ITonoOusIe TENa B
npoctpancTBe. Mi3MeHeHue
00bEMa Ipu MOA00HH.
CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C BBIYHCICHUEM
00BEMOB TEJI U IIOMIAAEH
MTOBEPXHOCTEH

https://m.edsoo.ru/H24188MK Q

80

KonTponbHas padora
"ILnomanu MoBEpXHOCTU U
00BEMBI KPYTIBIX TET"

https://m.edsoo.ru/73UODGNYR



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus 1

81 https://m.edsoo.rt/RXJ4Y WONA
paBeHcTBO Quryp. Obuiue
CBOMCTBA JIBMXKCHUM
Buner nemkeHnii:
NapayieabHbIN IEPEHOC,
82 LIEHTpAJIbHAsl CHMMETPUS, https://m.edsoo0.ru/ZSUA7INTX
3epKaibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOMH
IIpeoGpa3oBanus Mog00HUs.
83 beodp uﬂ https://m.edsoo.ru/A1PU2WOAX
[Ipsimas u cepa Ditnepa
TI'eomerpuueckue 3amaun Ha
84 P A https://m.edsoo.rt/KFDHOMGKZ
MIPUMEHEHUE JBKEHUS
KonTponbhas padbora
&5 \ HHIPOIIBHA PaboT " https://m.edsoo.ru/4F52B11KK
Bexkrops! B npocTpancTBe
O6o0maroiee MOBTOPEHHE
11 moHATHH U METOIOB
Kypca reomerpun 10-11
86 KJIACCOB, CHCTEMAaTHU3aLIMs https://m.edsoo.ru/IHVB2NZH9
3Hanuit: "[lapanienbHOCTD
MPSIMBIX U INIOCKOCTEN B
npocrtpaHcTse"
Ob6o0mu1aromee MOBTOpEHNE
11 HOHATHH U METOIOB
Kypca reomeTpuu 10-11
87 P P https://m.edsoo.ru/AQEFPERIJ0

KJIACCOB, CHCTEMaTH3aLUs
3HaHuii: "BekTopsl B
npoctpaHcTse"



https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0

88

O6o0mmaroiiee MOBTOPEHHE
11 moHsSTHH K METOIOB
Kypca reometpun 1011
KJIaCCOB, CUCTEMAaTH3aIUs
3HaHUM: "BekTopsl B
npocTpaHcTae”

https://m.edsoo.ru/3NIJOLNG63

&9

O6o0maroiee MOBTOPEHHE
11 ToHSATHI 1 METOJIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTU3alIHs
3nanuii: "O0bemM
MHOTOrpaHHuKa"

https://m.eds00.ru/B85S7TVDTC

90

Ob6o0mu1aroriee MOBTOpeHNE
11 nousATHA U METOAOB
Kypca reometpun 1011
KJIACCOB, CUCTEMATH3AIUS
3HaHuit: "O0beM
MHOTOrpaHHuKa"

https://m.edsoo.ru/AJX4CDPSI

91

Ob6o0maromee MOBTOpeHNE
11 nousATHA 1 METOAOB
Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTU3aLUs
sgagui: "Thnomanu
HIOBEPXHOCTU U 00BEMBI
KpyTJbIX TEN"

https://m.edsoo.ru/H2ZABPRXO

92

O6o0mmaroriee MOBTOPEHHE
11 moHsSTHI K METOIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUs

https://m.edso0.ru/JGIDJS0NK



https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

sgagui: "Thnomanu
MTOBEPXHOCTU U 00BEMBI
KpyrJibIx Ten"

Hrtorosast KOHTpoOJIbHASA

93 https:/m.eds00.1u/GXZMP89GD
paborta
Htorosas xoHTpOIbHAA
94 P https://m.edsoo.ru/3J174MY 6M
pabora
IToBTOpEHnE, 0600IIIEHNE U
95 P H N https://m.edsoo.ru/UI26CB4XL
cUCcTeEMAaTU3aIis 3HAaHUH
Hctopust pazsutus
CTEPEOMETPUHU KaK HAYKU U
e€ poJIb B Pa3BUTHH
96 https://m.edsoo.ru/IERALO6B5
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH
Hcropus pa3Butus
CTEpEOMETPUH KaK HAyKU U
€€ poJIb B PAa3BUTUU
97 p p https://m.edsoo.ru/8ZKNMYF03
COBPEMEHHBIX MHKCHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUHU
Hcropus passurus
CTEpEOMETPUH KaK HAyKH U
€€ poJIb B Pa3BUTHH
98 p p https:/m.eds00.1u/4 1 X3XKQOG
COBPEMEHHBIX WHXKCHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUH
99 Ucrtopus pazButus https://m.edsoo.ru/4APGHOJYAH



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX HH)XKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOT UM

100

Hctopust pazsutus
CTEPEOMETPUH KAK HAYKU U
€€ pojb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pa3Butus
CTEPEOMETPUU KaK HAYKU U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus passurus
CTEpPEOMETPUU KaK HAYKU U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTMH

https://m.eds0o.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

102
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KJTIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBEPSIEMOT0 .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero oopasoBanusi
pe3yJabTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHATHSIMU: TOUKA, MPAMAasi, INIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU ¥ CIICICTBUS U3 HUX MPU PEIICHUH
' reOMEeTPHUYECKUX 3a7a4
73 OnepupoBaTh TOHATHSAMHU: MMAPALICIBHOCTh W TEPICHIUKYJIIPHOCTD
' IPSIMBIX U TUIOCKOCTEH
74 KnaccudunupoBars B3aMMHOE pPacIoIOKEHNUE TPSIMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSIMHU: JBYTPAHHBIA yroji, TPaHU IBYTPAHHOTO yrJa,
7.5 pebpo ABYTpaHHOTO yIiia, TMHEWHBIN yroJl IBYTPaHHOTO yTia, TpajaycHas
Mepa JBYTPaHHOTO yTiia
76 OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIbIHA
' MHOTOTPaHHHK, 2JIEMEHTBI MHOTOTPAHHUKA, IPABHJILHBIA MHOTOTPAHHUK
77 Pacno3HaBaTh OCHOBHBIC BHIbl MHOTOTPaHHUKOB (IMpaMuia, MpHU3Ma,
PSIMOYTOJIBHBIN TTapajuieenumnes, Kyo)
KnaccupunupoBare  MHOTOTpAaHHUKH, BBIOMpas  OCHOBaHUS IS
7.8 KJIaCCU(UKAINH (BBITYKIIbIC U HEBBITYKJIbIC MHOTOTPAHHHUKH, TIPABHIILHBIC
MHOTOTPaHHHUKH, TIPSIMbIC U HAKIIOHHBIC TTPU3MBI, TTapaJlICIICITUTIC IbI)
79 OmnepupoBatb TOHSITHSIMH: CeKyImas TIOCKOCT, CCUCHHE
' MHOTOTPaHHHKOB
710 OOBSCHATH MPUHITUIIBI TOCTPOSHUS CEYCHUI MHOTOTPaHHUKOB, UCIIONB3Ys
' METO/]T CJIC/IOB
CTpouTh CceYeHHss MHOTOTPAaHHHUKOB METOJIOM CJIE/IOB, BBITIOJIHSTH
7.11 (BBIHOCHBIC) TIOCKUE YEPTEKU M3 PHCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pemath 3a1aun Ha HaXOXKJIEHUE TEOMETPUICCKUX BEIUYHH IO 00pa3Iam
WIA aJrOpuTMaM, MPHUMEHSS W3BECTHBIC aHAIUTHYECKUE METOABI TPH
7.12 pEIICHUH CTAaHJAPTHBIX MaTEeMAaTUYEeCKHX 3a/a4 Ha  BBIYHCIICHUE
pPacCTOSIHUH MEXIy ABYMS TOYKAMH, OT TOYKH O MPSMOH, OT TOYKH]IO
TUTOCKOCTH, M@Ky CKPEIINBAIOIIUMUCS PSIMBIMU
713 Pemrate 3a7aun Ha HaXOXXICHHE TE€OMETPHUECKUX BEIMYHH IO 0Opa3nam

WK aJITOpUTMaM, IMNPUMCHAA HM3BCCTHBLIC AHAJIUTUYCCKUEC MCETOAbI IIPpU




pelIeHUN CTaHJAAPTHBIX MaTeMaTUYECKHX 3aJlad Ha BBIYUCIICHHE YTJIOB
MEXy CKpEIIMBAIOIIMMHUCA MPSIMBIMH, MEXIY NPSIMONH U IUIOCKOCTHIO,
MEX]y TUIOCKOCTSMHU, ABYTPAHHBIX yTJIOB

Boruncnate 00bEMBI M IUIOMIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpu3ma, nupamMua) ¢ IpUMEHEHHEM (OpPMYJI, BBIYUCISATH COOTHOIIECHUS

714 MEXIy TUIOLIA/ISIMU MTOBEPXHOCTEH, o0BEMamMu 10T00HBIX
MHOTOTPaHHHUKOB
715 OmnepupoBaTh MOHATUSMH: CUMMETPHUSI B TPOCTPAHCTBE, LEHTP, OChb H
’ TUTIOCKOCTh CHMMETPHH, IIEHTP, OCh M TNIOCKOCTh CUMMETPHHU (UTYPHI
W3Bnekath, mpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH WHPOPMALUIO O
7.16 NPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[IpumensaTh reomeTpudeckue (akThl Al PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a1a4, MPEANOJIAralolMX HECKOJbKO IIaroB PELICHMS, €CIU YCIOBHS
NpUMEHEHHUs 3aJ]aHbl B IBHOH popme
718 [IpumensaTh mpocTeiilne NporpaMMHBIE CpPEICTBA U IEKTPOHHO-
’ KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKIX 33124
719 [TpuBOIUTH MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
’ YKU3HU, paclio3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsATh TOTYYCHHBIC 3HAHUS HA PAKTUKE: aHAIN3UPOBAThH PeajbHbIC
CUTYyaIlMH ¥ IPUMEHSTh U3yUEHHBIE MOHATHUS B IIPOIECCE MIOMCKA PEIICHHS
MaTeMaTH4eckKu  cQOpPMYJIUPOBAHHOM  MpPOOJIEMBI,  MOAEIUPOBATH
7.20 peaJibHbIE CHUTYAIlMUM Ha $3bIKE T'€OMETPHHU, HCCIIEIOBATH MOCTPOCHHbBIC
MO/IEJIH C UCIIOJIb30BAHNEM I€OMETPUUECKHX MOHSATUI U TeopeM, arnapara
anreOphl, pemaTh MNPAKTUYECKUE 3a/ayd, CBS3aHHBIE C HAXOXKICHHUEM
T€OMETPHUECKUX BEIIUINH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus
pe3yJbTarTa
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: HUIUHAPUYECKas] TOBEPXHOCTh, 00pa3yrolne
6.1 WIMHIPUYECKON TMOBEPXHOCTH, UWIMHJIpP, KOHUYECKas MOBEPXHOCTD,
' oOpasyroliue  KOHMYECKOW  MOBEPXHOCTH, KOHYyC, cdepudeckas
HIOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (MUIWHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPALICHHS
6.4 KnaccudunupoBats B3auMHOE pacnoioskeHre chepbl U MI0CKOCTH




6.5

OnepupoBarh NOHATUSMHU: IIAPOBOM CEIMEHT, OCHOBAHHME CETMEHTA,
BBICOTA CErMEHTa, LIApPOBOM CIJIOM, OCHOBAaHHME ILIAPOBOIO CIIOSI, BBICOTA
IIAPOBOTO CJI04, IIAPOBOU CEKTOP

6.6

Beruucnsate 00bEMBI M TUIOIIAAM TIOBEPXHOCTEH TeI  BpalleHUS,
TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (OPMYIT

6.7

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy H
OTIMCaHHBIN 0KOJIO cdepsl, cepa, BIHCaHHAS B MHOTOIPAaHHHUK WJIH TEJIO
BpalIeHUs

6.8

BBIYHCIATE COOTHOIICHUS MEXKTY TUIOIIA MU MMOBEPXHOCTEH 1 00BEMaMHU
MOAOOHBIX TEN

6.9

N300paxath u3ydaemble (PUTYypbl OT PYKH M C MPUMEHEHHEM IMPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BoinonHATe (BBIHOCHBIE) IIJIOCKHE YEpPTEXKH W3 PHCYHKOB MPOCTHIX
00BEéMHBIX (UTYyp: BHA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHUS Tei
BpAIICHHUS

6.11

W3BnekaTh, WHTEPHPETHPOBATH W NPeoOpa3oBHIBaTH WHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (uUrypax, MpeACcTaBICHHYI0 Ha
YepTeKax U pUCyHKax

6.12

[IpumensTh reomerpudeckre (PaxTbl AJsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOoJararoluiuX HECKOJIBKO IAaroB PEIICHMs, €CIA YCIOBHS
IPUMEHEHUS 33JlaHbl B IBHOU opMme

6.13

OnepupoBaTh OHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATS JICHCTBHS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXCHHUSI BEKTOpa Ha YHCIIO, OOBSICHATH, KAKAUMH CBOWCTBAMH OHH
o0JIazaroT

6.15

[IpumensTH NpaBuIIO NapasuieNenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHSIMM: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOPA,
Yroja MEXAYy BEKTOpAMH, CKaJsIpHOE IPOU3BEACHHE BEKTOpPOB,
KOJUIMHEAPHBIE N KOMILJIAHAPHBIE BEKTOPHI

6.17

Haxomuts cyMMy BEKTOPOB M IIPOU3BEINCHUE BEKTOpPA HAa 4YMCIIO, YOl
MEXYy BEKTOpaMH, CKAJIPHOE MPOU3BEICHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,[[aBaTL IJIOCKOCTh YPABHCHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats npocteiiiine reoMmeTpuyeckre 3a1a4i Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJa

6.20

Pemate 3aJa4ud Ha J0Kas3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUN U
HaXO0XKACHUE TCOMETPHUYCCKUX BCIWYHUH I10 06pa3uaM WKW aJIrOpUTMaM,
IMIPUMCHSA HU3BECTHBIC METObI npu pEeIICHUA CTaHJApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATs mpocTEHIIKME NPOrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-




KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPEOMCTPUICCKUX 3a/1a4

6.22

IIpuBOUTE IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HM, PACIIO3HABATh MPOSBICHNUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

[IpumeHATH MTOyYEeHHBIE 3HAHUS HA MPAKTUKE: AaHAIU3UPOBATH PEaJIbHbIC
CUTYallMU U IPUMEHSATH U3YyUYECHHBIE IIOHATHUS B IIPOLIECCE NTOMCKA PELICHUS
MaTeMaTHYeCKd  CPOpPMYITUPOBAHHOW  TPOOIEMBI,  MOACIUPOBATH
pEaJIbHBIE CHUTYAIlMM Ha SI3BIKE T€OMETPUHU, UCCIIEI0BATH MOCTPOCHHbBIE
MOJIEH C UCTIOJIB30BAHUEM F€OMETPUYECKUX IMOHITUI U TEOPEM, arnapara
anreOphl, pemaTh MPaKTHUYECKHE 3a7add, CBSI3aHHBIE C HAXO0XXICHHEM
reOMETPUUYECKUX BEINYNH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
7

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcCHOBHbBIC TTOHSTHS CTCPCOMECTPHUHU. Toqxa, npsiMast, IINIOCKOCTb, ITPOCTPAHCTBO.
[TousTHE 00 aKCHOMAaTHYECKOM MMOCTPOCHUHN CTCPCOMETPUN: AKCHUOMBI CTCPCOMETPUUN
n CJIICACTBHUA U3 HUX

7.2

B3aumHOe  pacnosio)keHMe  INpsAMBIX B IIPOCTPAHCTBE:  IEpECEKaroluecs,
napajuleJIbHble M CKpelluBaromuecs mpsmele. [lapainenbHOCTh NOpAMBIX U
IUDIOCKOCTEHl B INPOCTPAHCTBE: MapajUIeNIbHbIE MpsIMbIE B  IPOCTPAHCTBE,
[apaJUIEIbHOCTh TPEX MPSAMBIX, MAPAIUICIBHOCT INPAMONM M IUIOCKOCTH. YTIIBIC
COHAIIPaBJICHHBIMM CTOPOHAMM, YIrOJd MEXAy TMpsMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IIIOCKOCTEN: MapajuIeNIbHbIE INIOCKOCTH, CBOMCTBA NapaJIICIbHBIX
mockocteit. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYPHI HAa TUIOCKOCTH: TETpa’Jp,
KyO, Hapajijienenumne;], HoCTpOeHUE CeUeHUM

7.3

[lepneHIUKyISIpHOCTh TOPSAMOM W IIOCKOCTU: TEPHEHAUKYJSIPHBIE MpPSIMbIE B
IIPOCTPAHCTBE, NPSAMBIE NTAPAJUICIbHBIE U EPIEHANKYISIPHBIE K IUIOCKOCTH, TPU3HAK
MEPIEHAUKYIISIPHOCTH MIPSIMOM U IIJIOCKOCTH, TEOPEMA O IIPSIMOM NEPIEHAUKYIIIPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEKY IIPSIMOU U IINIOCKOCTBIO, IBYTPAHHBIN
YIOJ1, IMHEHHBIN yroj ABYTPAHHOTO yria. [lepreHauKyIsp 1 HakJIOHHbIE: PaCCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TNIOCKOCTH, IPOEKIMs GUTYpPhI HA
IUI0CKOCTB. [lepneHIuKyaIsspHOCTh INIOCKOCTEN: TPU3HAK NEPIEHANKYJIIPHOCTH IBYX
mockocTeil. Teopema o TpEX NMeprneHuKyIspax

7.4

[lonsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHMKA, BBIMYKIbIE H
HEBBIMYKJIbIe MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TpaHU U OCHOBaHUS MPHU3MBI, MpsiMas U HaKIOHHAs MPU3MBI, OOKOBas H
MOJIHAs IOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, npsMOyTrOJdbHbIN Mapauienenumne,
u ero coiictBa. [lupamuna: n-yrojapHas NUpamMuaa, TpaHd ¥ OCHOBAHUE MUPAMHUIBI,
OOKOBas U IMOJHAS MMOBEPXHOCTh MUPAMHUIBI, TIPABUIIbHAS W yCCUEHHAs MHpaMUA.
DOneMeHTbl Tpu3Mbl U nHUpaMuabl. [lpaBUIbHBIE MHOTOTPAHHHUKHU: TOHSATHE
MPaBUJILHOTO MHOTOTPAaHHWKA, TpaBWIbHAS MpU3Ma W TPaBWIbHAS TMHUPaAMUIA,
MpaBWJIbHAS TPEyToJIbHAs MUPaMUJa U MPaBUIBHBIN TeTpasap, kyO. [IpencraBnenue
O TMpPaBWIBHBIX MHOTOTPaHHHUKAX: OKTa’Ap, AOAEKa’aAp U ukocayapyrue CedeHus
MPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpusl B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBLHO TOUKH, MIPSIMOM, TNIOCKOCTH.
OnNeMEeHTBl CUMMETPUM B IHUPaMHJAX, NapauleICHUNeNax, I[PaBUIbHbBIX
MHOI'OIPaHHUKAX

7.6

Borunicnenue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, nuaroHanu, yriael. [lnomansb
OOKOBOIl IOBEPXHOCTH M IIOJHOM TOBEPXHOCTH MPSMOM NPU3MBI, ILJIOLIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoi npu3Mbl. [lnomans 60koBoit
MMOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MNHPAaMHUIbI, TEOpeMa O IUIOLIAIU
yceu€HHoil nmupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHHS MEXKIY IIOIAIMU TOBEPXHOCTEH,
00BEMaMH TOJO0HBIX TEI

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapudeckasi MIOBEPXHOCTh, 00pa3yolie MUINHAPUIECKON TOBEPXHOCTH, OCh
[WIMHIPUYECKON ToBepXHOCTH. LlunuHap: ocHOBaHMsSI M OOKOBasi MOBEPXHOCTb,
o0pa3yromias ¥ 0Ch, IIIOIAAb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konunyeckass moBepXHOCTb, 00pa3ylolue KOHUYECKOW TOBEPXHOCTH, OCh H
BepIlIMHA KOHUYECKOW moBepxHOCTH. KoHyc: OcHOBaHHME U BepIIMHA, 00pasyromas
U OCh, TUIOIIA]Ib OOKOBOM ¥ TOTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue
H BbICOTA, OCHOBaHUA U 60KOBa51 IMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IIolaas nopepxHoctu chepsl. Bzanmuoe
pacnonoxeHue chepbl U MIOCKOCTH, KacaTelbHasl IIOCKOCTh K cdepe, Miomaib

cepsl

6.4

N306paxkenue Ten BpaleHUs Ha MI0CKOCTU. Pa3BépTka HUIMHApPaA U KOHYCa

6.5

KomOunanuu ten BpamieHHss ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHHK, OINMCAHHBIH
OKOJIO cepsl, cdepa, BIUCAaHHAS B MHOTOI'PaHHUK, WIIH TEJIO BPAIICHHS

6.6

[Tonstue 06 o6véMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 0ObEMe
MPSIMOYTOJIBHOTO TapajieNienunea u cieacTBus u3 He€. O0bEM HMIMHIpA, KOHYCA.
O06bEéM mapa u miomaas cheps

6.7

[Tomobubie Tema B mpocTpancTBe. COOTHOLIGHUS MEXIY  IUIOMIAJIIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN

6.8

Ceuenus mwinHApa (mapajuleIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY ), CEUSHUS 11apa

6.9

BCKTOp Ha INIOCKOCTU U B HNPOCTPAaHCTBE. CrnokeHre U BBIYMTAHUE BCKTOPOB.
YMHOXEHHE BEKTOpa Ha 4KCIio. PaznmojkeHne BEeKTopa mo TpEM HEKOMILIaHAPHBIM
BektopaM. IlpaBuno mapamienenunena. Pemenue 3amad, CBSI3aHHBIX €
MIPUMEHEHUEM MPABUJI ACHCTBUI C BEKTOpaMu

6.10

[IpsimoyronpHasi cucrema KOOpAWHAT B TpocTpaHcTBe. KoopauHatsl BeKTOpA.
[Ipocreiimme 3amauum B KoopJAuMHATaX. YTron Mexay BekTopamu. CkansipHoe
MPOU3BE/ICHUE BEKTOPOB. BBIYHMCIICHHE YIIIOB MEXIY MPSMBIMH U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/T ITPU PELLIEHUN F€OMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJbTATaM OCBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
TpedoOBaHMS o0pa3oBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, aJrOPUTMaMU pEILIEHUS 3a]ady;
yMeHue (opMyIHpOBaTh U ONEPUPOBATh IMOHATHAMHU: ONpEAEICHHUE,
akcuoma, TeOopeMa, CIIEJICTBHE, CBOMCTBO, IMpPHU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHJIbHBIE (POPMYJIHPOBKH; IPUMEHSTh UX; YMEHUE (POpMyIupOBaTh
o0paTHO€ M IPOTUBOINOJIOXKHOE YTBEP)KICHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEpPBI, HCHOIb30BaTh METOJA MaTeMaTUYeCKOM HWHIYKIHH;
IPOBOAMUTH  JIOKA3aTEJIbHbIE PpACCYKIACHMsSI TpU pEUIeHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYI0 IPAaBUIBHOCTb  PACCYXAEHUH; yMeHue
ONEpUPOBATh MOHATHSIMH: MHOXECTBO, MOJAMHOXECTBO, ONEpaly Haj
MHOXECTBaMH; yMEHHE HCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIIH
anmnapar AJis ONMCAHUS PeaJIbHBIX IPOLIECCOB U ABJICHUH U NPU PELICHUU
3aJa4, B TOM WYHCJIE€ M3 JPYTUX Y4YeOHBIX MpEIMETOB; YMEHHE
OTIepPHUPOBATH TOHATHIMHU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3ajJiaBaTb M ONUCHIBATh TIpadbl pa3IUYHBIMU

croco0aMu; UCI0JIb30BATh I'padbl PU PELICHUH 3a/1a4

YMeHue ornepupoBaTh MOHATUSMU: HATYPAIbHOE YHKCIIO, LIEJI0€ YHCIIO,
CTEMeHb C LIeJIbIM MOoKa3aTelleM, KOPeHb HATypalbHON CTENEHH, CTENEeHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C JICHUCTBUTEIBHBIM
nokasartenem, JorapuMm uHciIa, CHHYC, KOCHHYC U TaHTEHC
IIPOM3BOJIBHOIO YHUCJA, OCTATOK IO MOJIYJIIO, palOHaJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHCIIO,  MHOXECTBa  HATypaibHBIX,  LEJbIX,
2 palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET; YMEHUE HCIOJIb30BaTh
NpU3HAKU JEIMMOCTH, HaUMEHBIINI OONIMI NeTuTeNh U HauMEeHbIIee
of1iee kpaTHOe, anroput™M EBKIHaa npu perieHny 3aaad; 3HaKOMCTBO C
pPa3IUYHBIMM  TO3UIIMOHHBIMU ~ CHUCTEMaMH  CUUCJICHHS, YMEHHUE
BBITIOJTHATH BBIUYMCIICHHE 3HAYEHUH W MPEoOpa3OBaHUs BBIPAKEHUH CO
CTeNeHsIMH U JorapupmMamu, npeoOpa3zoBaHHs IPOOHO-PALMOHAIBHBIX

BBIPQXCHUM; YMEHUE OIEpUPOBATh IMOHITHSIMM: IMOCIEI0BATEIBHOCTD,




apudmeTnyeckas nporpeccusi, reoMeTpuieckas nporpeccus, 0eCKOHEUHO
yObIBaromasi ~ reoMeTpuueckass  IMporpeccus; yMEHHE  3aJlaBaTh
MOCJIEZIOBATEILHOCTH, B TOM YHUCIIE C TOMOUIBIO PEKYPPEHTHBIX (POopMyT;
YMEHHE ONEpPUPOBATH NOHATHUSMHU: KOMIUIEKCHOE YHCIO, CONPSDKEHHBIE
KOMIUIEKCHBIE YnCia, MOIYJb U apTyMEHT KOMIUIEKCHOTO yucia, popma
3aMMCH KOMIUIEKCHBIX YHCeN (FeOMeTpHUecKasi, TPUrOHOMETpHUECcKass 1
anreOpandveckas); yMeTh MPOU3BOAUTH apUPMETHUCCKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIaMH; IHPUBOJUTH IPUMEPHI  HUCIIOJIb30BAHMS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH NMOHATHUAMU: MaTpuma 2xX2 m 3%3,

OIPCACIINTECIIb MATPHUILIBI, T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHue OoInepupoBaTh MOHATHUSAMU: palUOHAIbHBIC, UPPALMOHAIIBHEIE,
NoKa3aTeNlbHble, CTENEHHbIE, Jorapu(pMUUecKue, TPUTOHOMETPUUECKHE
YPaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHUE OIIEpUPOBATh
HNOHATUSAMHU: TOXJECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPABHEHUHW M HEPABEHCTB, PaBHOCUJIBHOCTH
YPAaBHEHUI, HEPaBEHCTB M CHUCTEM; YyMEHHE peulaTb YypaBHEHMS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOILBIO Pa3IMYHBIX NPUEMOB; PEIIATH
YPABHEHUs, HEPABEHCTBA M CHCTEMBI C IApaMETPOM; NPHUMEHSITh
YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIA PEIICHUS MAaTEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pazIu4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh MOHATHUAMHU: (YHKUUSA, YETHOCTh (YHKLUH,
NEePUOTUYHOCTh (YHKIHMH, OIpaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKIUHU, HAUOOJIbIIee U HaUMEHbINEe 3HAUCHHSI
(YHKIMK Ha IPOMEXYTKE, HeTIpepbIBHAsK (DYHKIIMSI, aCUMIITOTHI rpaduka
(GyHKIMHU, TIepBas U BTOpasi MPOU3BOIHAS (PYHKINU, TEOMETPUICCKAN U
(u3nueckuid CMBICI TPOU3BOJHON, MEPBOOOpa3Hast, OMPEIEIEHHBIH
UHTETpaT, YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (yHKIHH; yMEHHUE
BBIUNCJIATh INPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YACTHOIO W
KOMITO3UIINH (DYHKIMIA, HAXOIUTHh YpaBHEHHE KacaTeNbHOU K TpaduKy
(YHKIMY; YMEHHE HaXOAWUTh NMPOU3BOIHBIE 3IEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJIsI HMCCIENOBaHUS (YHKIHH,
HAXOJIUTh HaumOONbLIME W HAMMEHbIINWE 3HAuYeHUs (YHKUUIl; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIOJIH30BAHMEM arIapara MaTeMaTHIEeCKOTO
aHaJIM3a; IPUMEHATh NIPOU3BOAHYIO [UI1 HAXOXKIEHUS HAaWITY4lIero
pelmeHuss B NPUKIAJHBIX, B TOM YHCJIE COLHAIBHO-DKOHOMMYECKUX MU

(bu3nueckux 3aavax; HaXOAUTh MJIOAAN U 00BbEMBI GUTYP C TTOMOIIIBIO




HWHTCIrpaga; MpuBOJAUTE NPUMEPLI MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

noMoIsio auddepeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
¢byHKIMA, KOMNo3ulua (GyHKUWN, JTUHEHHas (QYHKIMS, KBaJpaTH4Has
GbyHKIMA, panoHagbHas byHKLHS, CTETICHHAs GbyHKIMA,
TpUrOHOMETpUUYeckue (GYHKIUH, OOpaTHble TPUTOHOMETPUYECKHE
¢yHKIMM, TOKa3aTenbHas W Jorapugmuyeckas (QYHKLUUH; YMEHHUE
CTPOUTHh Tpa@UKU H3YyYEHHBIX (QYHKIMH, BBIMOIHITH MPEoOpa3OBaHUA
rpaduKoB QYHKLUH, UCIIOIB30BaTh IpaUKU JJIS U3yUSHHS MTPOLIECCOB U
3aBUCHUMOCTEN, IPU pEUICHUH 3aJad U3 JIpYruX y4eOHbIX MPEAMETOB U
3aJa4 U3 peajbHOH KU3HM; BhIpaXKaTh (OpMyIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HUCII0JIb30BaTh CBOMCTBA U rpa@UKy QYHKIMH AJIs pelIeHUs
YpaBHEHM, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; H300paxkaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHM, HEPAaBEHCTB

N UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/laud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
HPOLEHTHI, I0JIU U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAaJIOTH, 33J1a4i U3 00JacTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(MHaHCaAMM); COCTaBJISATh BBIPAXKEHMS, YPAaBHEHUS, HEPAaBEHCTBA U MX
CUCTEMBI 10 YCJIOBHMIO 3aJa4yH, MCCIEJOBATh IOJYyYEHHOE DPEIICHUE U
OLICHMBATh IMPaBAONOJOOHOCTh PE3YJbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CHUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATHIMU: CpeiHee apumeTrndeckoe, MeauaHa,
HauOoJbIlIee U HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHsl, CTAaHapTHOE
OTKJIOHCHHE YMCJIOBOTO Habopa; yMEHHE M3BIEKATh, UHTEPIIPETUPOBATH
uHbOpMaIIUIO, IPEACTABICHHYIO B TAOIUIaX, HA qUarpammax, rpapukax,
OTPaXKaIOIIYI0 CBOWCTBA peabHBIX MPOIIECCOB U SIBJICHUI; TIPEICTABIIATh
uHGOpMAIIMI0O C TIOMOMIIbIO TabNWIl ¥ JAWAarpaMM; HUCCIIEIOBATh
CTAaTHCTUYCCKUE JaHHBIC, B TOM YHCIIE C NMPUMEHEHHEM TpaduIecKuX
METOJIOB U DJIEKTPOHHBIX CPECTB; Tpa)UIeCKU UCCIEIOBATH COBMECTHBIE

HaOJII0/IEHUS C TOMOUIBIO JMarpaMM pacCeMBaHus U IMHEHHON perpeccuu

YMeHune onepupoBarh IOHATHAMM: CIy4alHbBIM ONBIT WU CIy4YalHOE




cOOBITHE, BEpOSITHOCTh CIy4YailHOrO COOBITUSI; YMEHHE BBIUUCIISATH
BEPOSITHOCTh C MCIIOJIb30BAaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(hopMyIIbI CIIOKEHHS U YMHOXXEHHS BEpOSITHOCTEH, (hopMyity MHOJTHOM
BEPOSATHOCTH, opMyiy bepHyu, komOuHaTOpHbIE (PaKThI U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH PEAJBHBIX COOBITUH; YMEHHE ONEepUpOBAThH
NOHATUAMM: CllydailHas BEJIWYHMHA, paCHpPEIEIICHUE BEPOSITHOCTEM,
MaTeMAaTHYECKOE OXHUAAHWE, NUCIEPCUs W CTAaHJAPTHOE OTKIOHEHHUE
CIlyuallHOM BEJIMYMHBI, (YHKIMHM pPACHpEleNieHUs] U  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTEeIbHOIO M HOPMAaJIbHOIO PACHPEICICHUM;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX PpacCIpeneacHud Ui
pelieHus 3aJad; 3HAaKOMCTBO C IOHSATHUSMHU: 3aKOH OOJBIIMX YHCEl,
METOAbl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHUE NPUBOIUTH HPUMEPHI
IpPOSIBJICHUS] 3aKOHA OONBIIMX YHMCE B IMPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWM, YHUCIIO MepecTaHoBOK; OMHOM HpbloToHa; ymeHue
OPUMEHATh KOMOUHATOPHBIE (DAaKThl M PacCy>KICHUS AJIS peIIeHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pealbHbIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPECTUPOBATDH HOJ'Iy‘-ICHHBIﬁ pe3yjibTat

YMeHue onepupoBaTh MNOHATHAMM: TOYKA, MpsAMas, IJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yIJa, IUIOCKUI yrodi,
JIBYTPaHHBIA yroyl, TPEXIpaHHBI yTOJ, CKpEIIMBAIOLIMECS IpSMBIE,
NapajuIeIbHOCTh U NMEPHEHAUKYIISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXy NPSAMBIMH, YToJl MEXKIAY HpPSIMOH M IJIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE MEXKIY
HPSMBIMU, PACCTOSHUE MEXY IJIOCKOCTSIMU; YMEHHUE HCII0JIb30BaTh MPH
peleHnn 3a7ad u3y4deHHbIe (aKThl ¥ TEOPEMbI TUIAHUMETPUH; YMEHHE
OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpa; CTPOUTH
MaTeMaTUYECKUE MOJENIN C TMOMOIIbI0 T€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, p€IIAaTb CBA3aHHbIC C HUMH ITPAKTHYCCKUC 3a1a4Y1
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YMeHHe onepupoBaTh MOHIATUSAMU: IUIOHIAL QUTYPBI, 00bEM (GHTYPHI,
MHOI'OIpaHHUK, HpaBI/IJ'II)HI)If/i MHOI'OrpaHHUK, CEYCHHWEC MHOI'OIpaHHHKA,
Ky0, Mapajienenunesa, npu3Ma, nupamuaa, (Gurypa ¥ TMOBEPXHOCTh
BpallleHus, MWINHIP, KOHYC, map, chepa, miomaas chepsl, MIomaib
MOBEPXHOCTH IMHUPAMH/bI, NPU3MbI, KOHyCa, HMUIHHIpa, 00bEM Kyoa,
MMPAMOYTOJIBHOI'O MapauiCiieiuncia, mnupaMuabl, IIPU3MbI, HOUWJIWHIApPA,

KOHYCa, 11apa, paSBépTKa MMOBEPXHOCTHU, CCUCHUA KOHYCa W HUIHUHIpA,




[apajuleJIbHBIE OCH WM OCHOBAHMIO, CEYCHHE Ilapa, IUIOCKOCTD,
Kacatomasicss chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHUE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAaHHUKH, GUTYPbI U TTOBEPXHOCTH
BpAlICHUS, UX CEYEHUs], B TOM YHCJIIE C IIOMOILIBIO DJIEKTPOHHBIX CPEJCTB;
yYMEHHE MPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (PUTYD, CAMOCTOSITENHLHO
(hopMyIHpOBaTh ONpEeNeHHs U3ydyaeMbIX (GUTyp, BBIIBUTaTh THIIOTE3bI
O CBOWCTBax M NpU3HAKAX reOMETpUYEcKUX (puryp, o00CHOBBIBATH WU
ONpoBepraTh MX; yMEHHE MPOBOAMUTH Kiaccuukauuioo ¢Guryp 1o
Pa3IUYHBIM TMPU3HAKAM, BBIMOJHATH HEOOXOIUMBIE IOIMOJIHUTEIbHbBIE

MOCTPOEHUS
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YMeHue onepupoBaTh IMOHATUSAMHU: JBM)KEHHE B IPOCTPAHCTBE,
napajieNbHBIA MMEPEHOC, CHMMETPHUS Ha TUIOCKOCTH W B TPOCTPAHCTBE,
HOBOPOT, MpeoOpazoBaHHe MOAOOMs, MOAO0OHBIE (UIYpHl; YMEHHUE
pacro3HaBaTh paBHBIC W MOJOOHBIE (UTYpHL, B TOM YHCJIE B TPHUPOJIE,
UCKYCCTBE, apXMUTEKType; HCIOJIb30BaTh I'€OMETPHUUECKUE OTHOLICHHS
IpU pEIIeHUH 337ad; HAaXOAWTh TEOMETPUYECKHE BEIUYMHBI (IUIMHA,
yroj, miom@aab, o0bEM) HpU pPELICHUM 3aJad U3 JPYIHX Y4eOHBIX
NPEMETOB U M3 PEabHON JKU3HU; YMECHUE BBIYHCIISITH TEOMETPHUECKHUE
BEJIMYMHBI (JUIMHA, Yroj, IUIoW@aab, oOBEM, IJIOLIAJb MOBEPXHOCTH),
UCTIONB3Ysl M3yYeHHbIE (OPMYIBI M METOABI, B TOM YHCIIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMUJbI, IPU3MBI, KOHYCa, LWINH/PA, TIOMAaL chepsl;
00BEM KyOa, MPSMOYTOJBHOTO TapauIeNieNuIe a, MTHPaMUIbl, MPU3MBI,
WJIMHIpA, KOHyca, IIapa; YMEHHE HaXOJUTh OTHOLIEHHE OO0BEMOB

NOJ00HBIX uryp
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YMeHue ornepupoBaTh MOHATHSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOpP, KOOPIAMHATHI TOYKH, KOOPJHWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpAa Ha YHWCIO, PA3JIOKEHHE BEKTOopa Mo 0aswmcy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YTON MEXKIY
BEKTOpAaMHU; YMEHUE UCIIOIH30BATh BEKTOPHBIA U KOOPAMHATHBIA METO
JUISL pEelIeHHs TeOMETPUYECKHX 3aJad M 3afad JpYyrux ydeOHBIX

IIPEIMETOB
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YMmenue BI>I6I/IpaTI) HOI[XOI[?[HII/Iﬁ MCTOA OJid PpCHICHUA 3aaayiu,
INIOHUMAaHHUEC 3HAaUYUMOCTH MATCMATUKHU B H3YUYCHUU IIPUPOJHBIX U
O6HI€CTBGHHI)IX nmpoueccoB " ﬂBHGHHﬁ; YMCHHUEC  pacCllO3HAaBaTh

IIPOSBJICHUEC 3aKOHOB MAaTCMAaTUKH B HCKYCCTBE, YMCHHC IIPUBOIAWUTH




MpUMEpPbl  MATEMAaTUYECKUX OTKPBITUM POCCHMCKOM W  MHPOBOH

MaTeMaTH4eCKOM HAaYyKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Hucna 1 BBIYUCIEHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH LEIbIX YUCENT
12 Panmonaneubie umcna. OOBIKHOBEHHBIE U JECATHYHBIC APOOH, TPOIICHTHI,
' OeCKOHEUYHBIC TIEPUOANYUECKHE IPOOH
13 Apudmernuecknii KOpeHb HATypaIbHOU cTeneHu. JedcTBHs ¢ apuMeTHIeCKUMu
' KOpHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenenb ¢ wnenbiM MokazateneMm. CTeneHb € paldOHAIBHBIM IOKa3aTelIeM.
' CBoiicTBa cTeneHn
L5 CuHyC, KOCHMHYC M TaHT€HC YHCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuaHble U HaTypaJbHbIC JTOTapu(MbI
JlelicTBuTenbHbIe 4Yncia. Apu(METHYECKHE ONepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnaMu. [lpuOmmk€HHble BBIYMCICHHS, MpaBWiIa OKPYIJICHHUS, NPUKUAKA H
OILICHKA pPe3yJibTaTa BIYNCICHUN
1.8 [IpeobpazoBanHue BhIpaKeHU
1.9 KommiekcHble uncia
2 VYpaBHeHUs 1 HEPAaBEHCTBA
2.1 enbie 1 1poOHO-paIMOHATILHBIE YPABHEHHS
2.2 HppaunonaibHble ypaBHEHUS
2.3 TpuroHomeTpuieckre ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapUDMUUECKUE YPAaBHEHUS
2.5 Lenble u 1poOHO-palioHaTbHbIE HEPABEHCTBA
2.6 HppaunonaiibHbie HEPaBEHCTBA
2.7 [TokazarenbHble U TorapupMUIecKie HepaBEHCTBA
2.8 TpuronomeTpruieckre HEPaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHU M HEPABEHCTB
2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeeanTenb MaTPHILbI
3 OyHKMU U Tpaduku




OyHkuus, crnocoOsl 3aaanusd Gynkuuu. ['paduk GyHkumuu. BzaumHo obpaTHbIe

31 ¢ynkuuu. Yétneie n HeuétHble GyHKmH. [lepuoanueckue GpyHKIun
Ob6nacte ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynu QyHKImm.
19 [IpomexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumMyMbl 1 MHUHUMYMbI (QyHKUuMU. HambGonbliee W HauMeHbIee 3HAYCHUE
(GYHKIMU HAa IPOMEKYTKE
13 CrenenHass QyHKLUHUS C HaTypaJbHBIM M LENbIM Moka3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuueckas GpyHKINUU, X CBOMCTBA U rpaduku
16 Touku paspbiBa. AcumnroTsl rpaduxoB ¢yHkuuid. CBoiicTBa (QyHKUUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. Dopmyiia c0KHbIX IPOLIEHTOB
4 Hauana MmaTemMaTuueckoro aHanusa
4.1 [IpousBonnas Gynkuuu. [Ipon3BoaHble 31eMEHTapHBIX (QYHKIMN
[IpumeHeHne NpPOU3BOAHON K HCCIENOBAaHUIO (YHKIMA Ha MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. Haxox1eHre Hanbonb1Iero 1 HaMMEeHbIIEro 3HaueHus! GyHKLIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UuTerpan
5 MHoOXecCTBa U JIOTHKA
5.1 MHoOXecTBO, onepaiuy HajJ MHOKecTBamMu. J{narpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEpXHOCTH BpalEHUS
7.5 Koopaunats! u BEKTOpEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






