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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBsIeTCS OJHUM U3 0A30BBIX KYPCOB Ha yPOBHE CpeIHEro ooIe-
ro o0pazoBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTb U3yUEHUs AUCLUILINH €CTe-
CTBEHHO-HAYYHO HANPAaBICHHOCTH M NPEIMETOB T'yMaHHTapHOro mnukiua. I[lo-
CKOJIbKY JIOTMUECKOE MBIIUIEHUE, (popMHUpyeMOe MpU U3yUYEHUU O0YyYarOUIMMUCS
MNOHATUHUHBIX OCHOB T'€OMETPHUH, MPU J0KA3aTEIbCTBE TEOPEM M MOCTPOCHHUH ILie-
MOYKHU JIOTUYECKUX YTBEPKICHUW MPU PEUICHUU F€OMETPUUYECKUX 3a/1ad, YMEHUE
BBIJIBUTaTh U OIIPOBEPraTh TMIIOTE3bI HEMTOCPEICTBEHHO MCIIOJIB3YIOTCS IIPU pellie-
HUM 33/1a4 €CTECTBEHHO-HAYYHOI'O IIUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTUE MHAMBUIAYAIBHBIX CIIOCOOHOCTEH OOydYaroUIMXCs MpU U3y4de-
HUU TE€OMETPUH, KaK COCTaBIIONIEH MpeAMETHOW obiactu «MaTemaTuka U WH-
(dopMaTuka» depe3 odecrieueHue BO3MOKHOCTH NMPUOOPETEHUS U HCIIOIb30BAHMS
0osee riIyOOKMX reOMETPUUECKUX 3HAHUM U AEUCTBUM, cClIeU(UYHBIX T€OMETPUH,
Y HEOOXOAUMBIX JJIs1 YCIEMIHOTO NMPOo()EeCCHOHATBLHOTO 00pa30BaHHUsl, CBI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE MPEACTABICHHS O MPOCTPAHCTBEHHBIX (DUTypax Kak O BaxK-
HEHIIMX MaTEMaTUYECKUX MOJENSAX, NO3BOJISIIOIIMX OMUCHIBaTh U U3y4aTh Pa3HbIE
SBJICHHSI OKPY>KArOLIEro MUpa, 3HaHWE MOHATUHHOTO anmnapara 1no paszaeny «Cre-
pEoOMeTpHUs» y4eOHOT0O Kypca r€OMETPHH;

(dbopMHpOBaHWE YMEHUS BIAJETh OCHOBHBIMHU MOHSTHSIMHU O MPOCTPAHCTBEH-
HBIX (PUTypax U UX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (OpMYJT U yMEHUE
UX MIPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMBI U HAXOAUTh HECTAHIAPTHBIE CIIOCO-
OBI pereHus 3a1a4;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MHpE MHOTOIPAHHUKHU U TeJIa BPallleHHsI, KOHCTPYUPOBATh F€OMETPUYECKHE MOJIe-
J;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (GOpMHUpPOBAHUE TMOHWMAHUSA POJUM AKCUOMATHKH MpU
MIPOBEJACHUYN PACCYKICHUN,

dbopMHUpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pELICHMs], YMEHUS UX TPUMEHSATh, IPOBOANTH JOKA3aTEJIbHbBIE PACCYKIECHUS B XO-
JI€ PELIEHUs] CTEPEOMETPUYECKHX 3a7ad M 33Ja4 C MPAKTUYECKUM COAEPKaHUEM,
dbopMHpoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH JOKA3aTeNIbCTB MPU 00OCHOBA-



HUU MaTEeMaTHUYECKUX YTBEPKACHUU U POJU aKCUOMATHKU B MPOBEACHUU JEAYK-
THUBHBIX PACCYXKICHUM;

pPa3BUTHE U COBEPLICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOO-
HOCTE 00yYaromuxcsi, MO3HaBAaTEIbHOW AKTUBHOCTH, MCCIEIOBATEIbCKUX YMeE-
HUMN, KpUTUYHOCTU MBIILICHUS, UHTEpeca K U3YUEHHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHI, 0OBEKTOB U 3aKO-
HOMEPHOCTEN B peajbHBIX )KM3HEHHBIX CUTYAIUSIX U MPU U3YYCHUU JIPYTUX y4eo-
HBIX MIPEAMETOB, MPOSIBJICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN, MOICTTUPOBAHUS
peanbHBIX CUTYaIlUi, UCCIIEIOBAHUS MOCTPOCHHBIX MOJIEIEH, HHTEepIIpETaIlluu 0-
JYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZAEPKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax sBiswoTcs: «lIpsMble U TUIOCKOCTH B MPOCTpaHCTBEY, «MHOro-
rpaHHukny, «Tena BpamieHus», «BekTopsl M KOOpAWHATHI B IMPOCTPAHCTBEY,
«/IBMKEeHHS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH MO-
HATUSAMWY, PEIEBAHTHBIMUA F€OMETPUU HA YTIyONEHHOM ypoBHE 00yueHus B 10—11
KJ1accaxX, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIMHUAM y4eOHOro Kypca, a ¢op-
MUPOBAHUE JIOTUYECKUX YMEHUN PACIIPENEISIETCS HE TOJIBKO M0 COIAEPKATEIbHBIM
JIMHUSIM, HO U 10 TojiaM o0ydeHnus. Coaepkanue oOpa3oBaHusi, COOTBETCTBYIOIIIEE
NpEeIMETHBIM pe3ysbTataM ocBoeHus DenepanibHOM padodeil mporpaMmel, pac-
npeenEHHbIM 10 ToAaM 00y4YeHMsI, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NMPUHIMIIMAIBLHBIM BOIIPOCaM oOyuaroluecs: o0palaiich HEO-
HOKpaTHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUECKUMH ITOHSATHS-
MU Y HaBBIKAMH TOCIEJOBATENbHO U MOCTYNATEIbHO, C COOIIOJEHUEM MPUHIMIIA
IIPEEMCTBEHHOCTH, & HOBbIE 3HAHMSI BKJIFOUATh B OOIIYI0 CUCTEMY F'€OMETPUUYECKHUX
MPEACTABICHUN OO0YYaIOIUXCs, pacmupsis U yrayomnss e€, oOpasys NpOYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexos K U3y4EHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISAET:

co3/1aTh ycinoBuUsl s quddepeHnmanu 00ydeHus, TOCTPOCHUST UHIUBUY-
aJbHBIX 00pa30BaTENIbHBIX MpPOrpamMM, O0ECIEeUUTh YIIIYOJIEHHOE H3YyYEHHE T€O-
METPUHU KaK COCTaBJISIONIEeH yueOHOoTro rpenMera «MareMmaTukay;

HOJIFOTOBUTH O0YYaIOUIMXCS K MPOJOJDKEHUIO U3YUEHUsI MAaTEMaTHKHU C y4é-
TOM BBIOOpa Oyayiel nmpodeccun, o0ecrneunBasi MPeeMCTBEHHOCTh MEXAY O0ITUM
U ipo(eccoHaIbHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHoro xypca «I'eomerpus» Ha yriayO0iaEHHOM YpOBHE OTBO-
nutcst 204 gaca: B 10 knacce — 102 ygaca (3 gyaca B Henento), B 11 kmacce — 102 ya-
ca (3 yaca B HeZIelIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS cTepeoMeTpur. Touka, psiMasi, INIOCKOCTh, IPOCTPAHCT-
BO. [loHsATHE 00 aKCHMOMATUYECKOM MOCTPOCHUM CTEPEOMETPUU: aKCUOMBI CTEPEO-
METPHUHU U CIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIUEC, I1a-
pajuIeNIbHBIE U CKpelrBaromuecs npsamMolie. [I[pu3Haku CKpemuBarOmuxcs npsiMbIX.
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE: MapalIeNIbHbIE MIPSMbIC
B MPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX MPSAMBIX, ApaJUICIbHOCTh MPSMOW U TIOC-
koctu. [lapamienbHoe W IIEHTpadbHOE MPOEKTUPOBAHUE, N300pakeHue Quryp.
OcCHOBHBIE CBOMCTBa MapajUIENIbHOIO MpOeKTUpoBaHUs. M300paxxkenue ¢uryp B
MapajuIeIbHOW MPOEKUHUH. YTIIBI C COHANPABICHHBIMA CTOPOHAMHM, YIOJl MEXIY
IPSAMBIMU B IIpocTpaHcTBe. [lapannenbHOCTh INIOCKOCTEN: MapajljIebHbIe INIOCKO-
CTH, CBOMCTBa NapaJuleJbHBIX IUIocKocTel. [Ipocreiimme npocTpaHcTBeHHbIE (U-
TypbI Ha IJIOCKOCTH: TETPAdP, MAPAJIIEIENUIIE]T, TOCTPOCHUE CEUEHUN.

[leprieHIUKYIJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIICHIUKYJIPHBIE MPSMBIC B
IIPOCTPAHCTBE, MPAMBIE NApAJUICIbHbIC U NEPIEHAUKYIIPHBIE K IJIOCKOCTH, IPU-
3HAaK MEPIECHAUKYISIPHOCTH IIPSAMOM U IUIOCKOCTH, TEOpEMa O MPSIMOMN IEPIEHIU-
KYJSIpHOU IIIOCKOCTH. OpTOroHanpHOE NpoeKkThpoBaHue. Ilepnenaukynsdap v Ha-
KJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUIOC-
KOCTH, TPOEKIHUs (PUTyphl HA MJIOCKOCTb. [leprneHIuKyasspHOCTh MIIOCKOCTEN: MPH-
3HAK NEPIECHANKYJSIPHOCTH IBYX IJIOCKOCTEN. TeopemMa 0 TpEX MepIeHIUKYIIAPaX.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBOICTBA IIOCKUX YTJIOB MHOTOTPAaHHOrO yria. CBOWCTBA IUIOCKMX W JIBYTpPaH-
HBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB I TPEXTPAHHO-
ro yria.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: Nn-yrospHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapayutenienunenr, NpsIMOYTOJIBHBIN TMapaJulesIenuIle] U ero cBorcrBa. Kparyaii-
1IMe MyTH Ha MMOBEPXHOCTU MHOrorpanHuka. Teopema Ditnepa. [IpocTpancTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronbpHasi nupaMujia, MpaBuIbHAs U yCEUEHHAs
nupamuabl. CBoiicTBa péObep M OOKOBBIX rpaHell mMpaBuibHOM mupamuzasl. [lpa-
BWJIbHbIE MHOTOTPAaHHMKH: IpPAaBWJIbHAS NPU3Ma WU IpaBWIbHAs NUpamMuia, mnpa-
BUJIbHAS TPEYTOJIbHAS MTUpaMu/ia U MpaBWIbHBIN TeTpasap, kyO. [lpencrasienue o
IIPAaBWJIBHBIX MHOTOTPAHHUKAX: OKTAdIP, NOAEKAd AP U UKOCAIP.



Brruncnenne 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yriel. [lmo-
1a/1b OOKOBON MOBEPXHOCTU U TMOJHOM MOBEPXHOCTH MPSAMON MPU3MBI, IIIOIMATh
OCHOBaHUi, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsAMOil mpu3mbl. [lnomane Goxo-
BOM MOBEPXHOCTH M MOBEPXHOCTH IPABUJIBHOM NMHUpPAMUJIBI, TEOPEMA O IUIOLIAIU
YCEUEHHOU TTUPAMU/IBI.

CumMmeTprs B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHM MPaBUIbHBIX MHOTO-
IrpaHHUKOB. CUMMETpHs B NPABUIBHOM MHOTOIPaHHUKE: CHMMETpUS Hapajuielie-
NUIeaa, CAMMETPHS IPABUIIBHBIX IPU3M, CHMMETPHUS IPABUIIBHON TUPAMUJIBI.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEK-
TOpa, BEKTOPBI KOJUIMHEAPHBIE, COHANPABIEHHBIE U NPOTUBOIIOIOKHO HaIIPaBJICH-
HbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. JIEHMCTBHS ¢ BEKTOPAMHU: CIOKEHHUE W BBIUH-
TaHWE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKCHHE BEKTOpa Ha YUCIIO.
CBolicTBa Ci0keHUs BEKTOpOB. CBOICTBA YMHOKEHHsI BEKTOpa Ha 4yucio. [1oHs-
THE KOMIUIAaHApHbIE BEKTOPHI. [Ipu3HaKk KOMIIIIaHApHOCTH TPEX BEKTOPOB. IIpaBu-
J0 mapasuienenumnena. Teopema O pasiIoKEHUM BEKTOpa IO TPEM HEKOMILIAHAp-
HbIM BekTopaM. [IpsismoyronsHas cucrema koopauHat B mpocrtpanctse. Koopauna-
TbI BEKTOpa. CBA3b MEXy KOOPAMHATaAMU BEKTOpPA U KOOPIAWHATAMH TOYEK. YTOII
Mexay BekTopaMu. CKkansipHOE IPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[ToHsTHS: MIMHIPUYECKAsI TOBEPXHOCTh, KOHUYECKask TTOBEPXHOCTh, Chepu-
yecKasi IOBEPXHOCTh, 00pa3yrolire moBepxHocTel. Tena BpalleHus: MUIMHAP, KO-
HYyC, yCEeUE€HHBIA KOHYC, cepa, map. B3aumuoe pacnosnoxenue chepsl U IOCKO-
CTH, KacaTeJbHasl IIIOCKOCTh K chepe. M300parkeHue Teln BpallleHus: Ha MIOCKOCTH.
Pa3BépTka nunuHapa u konyca. Cummerpus chepsl U 1mapa.

O06BEM. OcHOBHBIE CBOWCTBA 00BEMOB Tell. TeopeMa 00 00BEME mpsiMo-
yTOJBHOrO Napajuienenuneaa u cieactsus u3z He€. O0bEM NpsMO U HAKJIOHHOU
PU3MBI, IWIMHAPA, TUPpaMUIbl 1 KoHyca. OOBEM 11apa U mapoBOTro CETMEHTA.

KomMOuHatuu Ten BpaiieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BnricanHasi B 1[H-
JUHJP, ONMCaHHas OKOJIo nuiauHapa. [lepeceuenue cdepsl U mapa ¢ MmI0CKOCTHIO.
Kacanue mapa u cdepsl 1miockocTelo. lloHsSTHE MHOrOrpaHHHMKa, OMUCAHHOTO
0K0J10 cdepsl, chepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIU TEJIO BPAILICHHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAbL chepsbl U e€ yJacTel.
[Tonobue B mpoctpancTBe. OTHOMICHHE 00BEMOB, TUIOMIACH MOBEPXHOCTEH ITO-
no6ubIx Quryp. [IpeobpazoBanne mogodus, roMoTeTus. Perenne 3a1a4 Ha TI0C-
KOCTH C UCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue cedeHmii MHOTOTPaHHUKOB U T€J BPAILIEHUS: CEUCHUS IIIITMHAPA
(mapajuienbHO W MEPHEHIUKYJISIPHO OCH), CEYEHUs KOHyca (MapaJieIbHbIE OCHO-



BAaHUIO U MPOXOJAIIME YEPE3 BEPUIMHY), CEUEHUS I1apa, METO/Abl TIOCTPOEHUS Ce-
YEHNW: METOJ CJIEIOB, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJI IIEPEHOCA Ce-
KYLLIEH IITIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops!l B npoctpancTee. Onepanuu Haj BEKTOpamMu. BeKTopHOE yMHOXKe-
HUEe BeKTOpoB. CBOMCTBAa BEKTOPHOr0 yMHOEHHUs. lIpsiMmoyronpHas cucrema Ko-
opauHaT B pocTpancTBe. Koopaunartel Bektopa. Pasnoxkenue Bexkropa mo 6as3ucy.
KooparHaTHO-BEKTOPHBIM METO PU PELICHUH T'€OMETPUUYECKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JiBuxenust npoctpancTBa. OtoOpaxenus. J[BM)KEHHS M PaBEHCTBO (QUIYD.
OOmue cBoiicTBa JABM)XEHWI. BuIbl NBHKEHHMIA: MapajuleNbHbIA MEPEHOC, LIECH-
TpaJibHasi CHMMETpUs, 3epKajibHasi CUMMETPHS, TOBOPOT BOKPYT mpsamoi. [Ipeo6-
pazoBanus nogoodus. [lpsamas u cdepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«EOMETPHUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE CPE]I-
HEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUHCKOTO OOIIECTBa, MPEACTaBICHUE O MaTeMaTH4e-
CKUX OCHOBax (YHKIIMOHMPOBAHMS DPA3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
IpaKJaHCKOTrO O0IIecTBa (BBIOOPHI, OMPOCKHI U JIPYroe), YMEHHE B3aUMOJICUCTBO-
BaThb C COLIMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKUIUIAMHU U Ha3Haue-
HUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSILEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCITOJIb30BAHUE 3THUX JOCTHXKEHHI B APYrMX HayKaxX, TEXHOJOTHSX, cepax 3Ko-
HOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapozaa, chopMUpOBAaHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U JAESITEIbHOCThIO YYEHOI0, OCO3HAHUE JTUYHO-
ro BKJIa/Ia B IOCTPOECHUE YCTOMYMBOIO Oy1yIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MUpPY, BKIIIOYAs ICTETUKY MAaT€MaTHYECKHUX 3a-
KOHOMEPHOCTEW, 0OBEKTOB, 3a/]1a4, pELICHUH, PacCy IAECHUN, BOCOPUMMYHUBOCTh K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTHUYECKUE 3HAHUS B UHTEpe-
cax 3JI0OpPOBOro M 0e30macHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K CBO-
€My 3/I0pPOBBIO (3710pOBOE MUTAaHKE, COAIAHCUPOBAHHBIN PEKUM 3aHSITHUN U OTIIbI-
Xa, peryisipHasi (pusuyeckas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE MPU
3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHOMN AESATENBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TPYZy, OCO3HAHHE LIEHHOCTU TPYIOJII00Us, HHTEPEC K pa3any-
HbIM c(epam npodeccuoHanbHON NeATEIbHOCTH, CBA3aHHBIM C MAaTEMaTUKON U €€
NPUWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIA BBIOOp Oyayuieill mpodeccuu u
peasin30BbIBaTh COOCTBEHHBIE JKW3HEHHBIE IJIaHbl, TOTOBHOCTh U CIHOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHHUIO U CaMOOOpPa30BaHUIO HA MPOTSKEHUU BCEH KU3-



HU, TOTOBHOCTh K AKTUBHOMY yYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a7a4 MaTeMa-
TAYECKOU HAIIPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTh JKOJIOTMYECKON KYJIbTYpPhl, TOHUMAHUE BIUSHUS COIIH-
aJIbHO-3KOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COLMAIBHOM cpe-
JIbI, OCO3HAHME TI100aJbHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUEHTAIMs Ha
MPUMEHEHUE MAaTeMaTUYECKUX 3HAHWUM JJIs1 PElIeHUs 3a7a4d B 00JacTU OKpYKaro-
el Cpeibl, TIIAaHUPOBAHMWE TOCTYINKOB U OIIEHKHM MX BO3MOXXHBIX IOCIEICTBUI
JUJISL OKPY>KAIOILEH Cpebl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MpPaKTHKH, MOHMMAaHUE MaTeMaThye-
CKOM HayKH Kak c(epbl YeJIOBEUECKON ACATEILHOCTH, ATAIIOB €€ pa3BUTHS U 3HA-
YUMOCTH JIJI pa3BUTHSI IMBUJIM3ALIMM, OBJIQJICHUE SI3bIKOM MaTeMaTUKU U MaTeMa-
TUYECKON KyJIbTYypOU KaK CPEICTBOM IO3HAHUS MHUPA, TOTOBHOCTH OCYIIIECTBISTh
MPOEKTHYIO M UCCIEAOBATEIBCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, MOHATHUI, OTHOIICHUN MEXIY MOHATUSAMH, (OPMYIUPOBATH OMpEaeIie-
HUS TIOHSITUN, YCTaHABIUBAThH CYIICCTBEHHBIM MPHU3HAK KiIacCcU(UKaIMKU, OCHOBA-
HUS JUTs1 000OIIEHUS U CPaBHEHUS, KPUTEPHUH MPOBOJIUMOTO aHAN3A;

BOCIIPUHUMATh, (POPMYIHUPOBATH M MPEOOPa30BbIBATH CYXKICHUS: YTBEPIU-
TeJIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHIYK-
TUBHBIX YMO3AKIIOUYECHHUM, YMO3AKIOUECHUHN 110 AaHAJIOTUU;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BHIBOJIBI;

BBIOMPATH CTIOCO0 pelieHrs y4eOHOU 3aaun (CpaBHUBATh HECKOJIBKO BapH-
aHTOB peElIeHUs, BBIOMpaTh Hanbojee MOAXOIAIUNA C YYETOM CaMOCTOSITEIBLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHMUS,
(dbopMynupoBaTh BOMNPOCH], PUKCUPYIOLINE TPOTUBOPEUHNE, TPOOIEMY, YCTaHABIU-
BaTh MCKOMOE M JIaHHOE, (JOPMUPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MO3H-
LIUI0, MHEHMUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOEHUS, UCCIIEI0OBAaHU, OLICHUBATh JOCTOBEPHOCTh MOJIy4YEH-
HBIX PE3yJIbTAaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTATH MPE-
MIOJIO’KEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHMBATh HAAEKHOCTh MH(OPMAIIMK TIO CAMOCTOATEIHHO CHOPMYINPOBAH-
HBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BbIpa)kaThb CBOIO TOYKY 3pPEHHS B YCT-
HBbIX U MMCbMEHHBIX TEKCTaX, /1aBaTh MOSACHEHMs MO XOJy PELIEHHUs 3aJauu, KOM-
MEHTUPOBATh MOJYUYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npo0JieMbl, perraeMoil 3aauu, BbICKa3bIBaTh MJIEH, HAllEJICHHbIE Ha TOUCK pellle-
HUS, CONIOCTABIIATh CBOM CYXACHHS C CYKICHUSMH IPYTMX YYaCTHUKOB JMAJora,
oOHapy>KuBaTh pa3iu4Kle U CXOJCTBO MO3UIMH, B KOPpEeKTHOU dopme (hopmyiu-
pOBAaTh Pa3HOTJIACHS], CBOM BO3PAXKEHUS;

IPEACTABIATh PE3YJIbTAThl PELICHUS 3a/layd, SKCIIEPUMEHTA, UCCIEN0BaHUs,
IPOEKTa, CAaMOCTOSITENIbHO BHIOMPATh (POpPMAT BHICTYIUICHHS C yU4E€TOM 3aday Ipe-
3€HTallUd 1 OCOOEHHOCTEN ay TUTOPHUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJICTh HAaBBIKAMU IMO3HABATEIBHOU PE(IIEKCUU KaK OCO3HAHUSI COBepIlae-
MBIX JICCTBUM U MBICIUTEIIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CIIOCO0AMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIECCa U pe3yJibTaTa PEIICHUsS MaTeMaTHYECKON
3a/1a4y;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJICHHBIX OIHMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAH/IHOM U UHIUBUIYTHHOU
paboTHI MpHU pelIeHUH y4eOHBIX 3a/ad, MPUHUMATH 11€]b COBMECTHOU JIEATEIIHHO-
CTH, TUTAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, paclpeaesisiTh BUbI paldoT,
JIOTOBApUBATHCA, 00CYXKIaTh MPOLIECC U pe3yIbTaT paboThl, 0000IIaTh MHEHHUS He-
CKOJIBKMX JIFOJICH;

y4acCTBOBaTh B TIPYMNIOBBIX (hopmax paboTel (0O0CyXaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W HHBIE), BBHITIOJHITH CBOIO YacTh PaOOThI U KOOPJIUHUPO-
BaTh CBOU JICWCTBUA C APYTMMHU YJIEHAMH KOMAaHJbl, OICHUBATh KAYECTBO CBOETO
BKJIaJla B OOMIMNA MPOAYKT TO KPUTEPHSM, CHOPMYIUPOBAHHBIM yYaCTHHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUH TPU pe-
IIEHUH 33/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PaCCyKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C yTJIaMU B TIPOCTPaAH-
CTBE: MEXY MPSIMBIMHU B TPOCTPAHCTBE, MEKTy IPSIMOH U TIJIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (TpU3Ma, MHU-
pamuia, MpsSMOYTOIBHBIN Mapaiesenunes, Kyo0);



e KJAcCU(UIIMPOBATH MHOTOIPAaHHUKH, BHIOMpAsi OCHOBaHMS i Kiaccu(u-
Kalluu;

e CBOOOAHO OMEPUPOBATh MOHITHSIMH, CBSI3aHHBIMH C CEYECHHEM MHOTO-
I'PaHHUKOB IIOCKOCTHIO;

e BBINOJHATH MAapaIENbHOE, LIEHTPAIIbHOE U OPTOTOHAIIBHOE MPOEKTHPOBA-
HUE QUTYp Ha TUIOCKOCTb, BHIIOTHATH H300pakeHus (PUTYp Ha MIIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IWYHBIMA METOJAMH, BBITOIHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYP:
BUJ| CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOMIAM MTOBEPXHOCTEW MHOTOIPAHHUKOB (IpU3Ma, NMUpaMu-
71a), TEOMETPUUYECKUX TeJ C IPUMEHEHHEM (Hopmy;

e CBOOOIHO OMEPUPOBATH MOHATHSIMH: CHMMETPHUS B MPOCTPAHCTBE, LICHTD,
OCh U IJIOCKOCTh CUMMETPHUH, IEHTP, OCh U IUNIOCKOCTh CUMMETPUU (UTy-
PBL;

e CBOOOIHO OMEPHPOBATH MOHITHIMH, COOTBETCTBYIOIIUMHU BEKTOpaM M KO-
OpAMHATaM B IPOCTPAHCTBE;

e BBHINIOJHSATH ICUCTBUSA HAJ BEKTOPAMU;

e pelaTh 33/1a4d Ha J0Ka3aTeIbCTBO MaTEMaTUYECKUX OTHOILIEHUH U HaXo-
KJICHUE T€OMETPUYECKUX BEJIMYMH, MPUMEHSSI U3BECTHBIE METOAbI IpHU
pEIICHNd MaTeMaTHYeCKHX 3a7ad TOBBIIIEHHOTO M BBICOKOTO YPOBHS
CII0)KHOCTH,

e IMPUMEHATH MPOCTEHIlINE NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATb, IPEOOPA30BHIBATH U MHTEPIPETUPOBATH UHPOPMALUIO O MPO-
CTPAaHCTBEHHBIX T'€OMETPHUECKHUX (PUTypax, MpPEJCTaBICHHYIO Ha uepTe-
XKaxX U PUCYHKax;

e TMPUMEHSTH MOJIyYCHHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATh U aHAIU3HPO-
BaTh peajibHbl€ CUTYyallMH, NMPUMEHATh M3yUEHHbIE TOHATUS B Ipoliecce
MIOMCKA PEIICHHs] MaTeMaTUYecKu c(HOPMYyIMPOBAHHON MPOOIEMBI, MOJIE-
JUPOBATh peajbHbIE CUTyaIlMM Ha S3bIKE T€OMETPHH, HCCIIEAOBATh IO-
CTPOCHHBIE MOJICIH C HMCIIOJIb30BAHUEM T€OMETPUUECKUX MOHATUN U TEO-
pem, ammapara aiaredpsbl, pelars NpakTUYECKUe 3aaun, CBSA3aHHbIE C Ha-
XOXKICHUEM F€OMETPUUECKUX BEIMYUH;

e UWMETh MPEACTaBICHUS 00 OCHOBHBIX dTalax pa3BUTHSI TEOMETPUH KaK CO-
CTaBHOM 4acTu pyHIaMEHTa Pa3BUTUS TEXHOJIOTHM.

K kony 11 kiacca oGyyaronuiicss HayquTcs:

e CBOOOJHO OMNEPUPOBATH IMOHATUSMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKON U C(hHepUvIecKOil TOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI TOITY-
YCHMUS,



OIEpUPOBATh MOHATHUAMM, CBSI3aHHBIMH C TEJIAMH BPALIECHUS: LIUIHHIPOM,
KOHyCOM, c(hepoii u mapowm;

pacro3HaBaTh Teja BpalleHus (MUIUHAP, KOHYC, cepa U map) u oobsic-
HATB CHIOCOOBI MOTYYEHMsI TEJ BPaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpallCHMS,
O0BEMBI U TUIOMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHHUSA,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOMHAIUSAMU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OTNKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpAaICHUS;

BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIAIIMU IOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

U300pakaTh u3ydaemble (DUTYphl, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE 4Yep-
TEXU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y,
CTPOUTH CEUEHHUS TEJl BPALLICHUS;

U3BJIEKATh, HHTEPIIPETUPOBATh U MpeoOpa3zoBeIBaTh UHPOPMALIUIO O MPO-
CTPAHCTBEHHBIX I'€OMETPUUECKUX (PUrypax, IMpeICTaBICHHYIO Ha 4yepTe-
Kax U pUCYHKaX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIIEpaIM HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
peniaTb reOMETPUYECKUE 3a1a4M HA BBIUMCICHUE YIVIOB MEXIY MPSAMBIMU
U TUIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSHUNA OT TOYKU JI0 MJIOCKOCTH, B 11€-
JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOIa IPU PELICHUH;
CBOOO/IHO ONEpUPOBATH MOHATHSIMH, CBSI3aHHBIMHU C JIBUJKEHHUEM B IPO-
CTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBINIOJIHATh M300paK€HNsT MHOTOTPAHHUKOB M TE€J BpAallleHHs IIPU Hapai-
JIETBHOM TEPEHOCE, LEHTPAIbHON CHUMMETPHUU, 3€PKAIBHOW CUMMETPHH,
IIPY MOBOPOTE BOKPYT MPSMOM, IPeoOpa3zoBaHus MoA00uS;

CTPOUTBH CEYEHUs MHOTOTPAHHUKOB M TEJ BPAILICHMS: CEYEHUS LHUIMHAPA
(mapajuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUEHHS KOHYca (TapaielibHbIe
OCHOBAHMIO M MPOXOJSIIUE YepPEe3 BEPIINHY), CEUEHUS Iapa;
UCITIOJIb30BAaTh METO/IbI TOCTPOEHUSI CEUEHHI: METOJ CIE0B, METO/I BHYT-
PEHHErO MTPOEKTUPOBAHMSI, METO] IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHMUS;



OPUMEHATh T€OMETPUYECKHE (aKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANoararlnX HECKOJIbKO I1aroB PEIIeHUs, €CJIA YCIOBUS NIPH-
MEHEHUS 3a/I1aHbI B SBHOU U HESIBHOU (popme;

penaTh 3aa4y Ha JI0Ka3aTeIbCTBO MaTEMAaTHYECKUX OTHOLICHUM U HaXo-
XKICHUE T€OMETPUYECKUX BEJINYMH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/aY;

IIPUMEHATD IOJYYCHHBIE 3HAHUS Ha INPAKTHKE: CPaBHUBATH, aHAINU3HUPO-
BaTh U OLICHUBATh PEAJIbHBIC CUTYAllMH, IPUMEHATh U3yYEHHBIE TIOHATHS,
TEOpPEMBI, CBOMCTBA B IPOLIECCE MOUCKA PEUICHUs] MaTeMaTHYeCKu cop-
MYJIMPOBAHHOM MPOOJIEMBI, MOJIETUPOBATh PEaJbHbIE CUTYalluH Ha SI3bIKE
r€OMETPUH, UCCIEAOBATh ITOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€O-
METPUYECKUX TOHATUN U TeopeM, ammapaTa ajreOpsbl, peliarh MpaKkTuie-
CKME 3a]1a4¥, CBA3aHHbIC C HAXO0KICHUEM T'€OMETPUUECKUX BEJIIMYNH;
UMETh NPEJICTaBIEHNs 00 OCHOBHBIX ATanax pa3BUTHsS F€OMETPUH KaK CO-
CTaBHOU 4acTu (pyHIaMEHTa Pa3BUTUS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHoe pacronoxeHue npsMbIX B IpO- 5 1
CTpaHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HeI)“neHz[HKynﬂpHOCTb MPSIMBIX U TIOCKO- 25
CTeH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) HOBTopeHI/ie, 00o001IeHNE U CCTeMaTH3a- 15 1
WS 3HAHUT
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Inomaay noBepxHOCTU U OOBEMBI KPYT- 9 1
JIBIX TN
6 JIBrOKCHUS 5 1
7 HOBTopeHI/ie, 00001IeHNE U CCTeMaTH3a- 17 9
WS 3HAHUT
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero Kontposbubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoTbI padoThbI pecypenr

OcHoBHbIE NpaBUJIa U300paXKEeHUs Ha

1 PHEYHICE IUTOCKOCTH, HapalICIbHbIX 1 https://m.eds00.ru/588c85b2
HPSIMBIX (OTPE3KOB), CEPETUHBI OT-
pe3ka
[ToHsATHS cTEepeoMeTpUr: TOUKa, Mpsi-
Masi, IIOCKOCTh, MpocTpaHcTBO. Oc-

2 HOBHbIC [IPABILIA H30OPIEHIA Ha 1 https://m.edsoo.ru/ddcdafc2
PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OT-
pe3ka
ITonsaTHA: MEpeceKaroIuecs MIOCKO-

3 CTH, TIEPECEKAFOIIUECS MTPsIMAst U 1 https://m.edsoo.ru/eba83d84
IJIOCKOCTh; TOJIYIPOCTPAHCTBO
ITonsaTHA: EpeceKaroIuecs MIOCKO-

4 CTH, IepeceKaroIuecs npsamas u 1 https://m.eds00.ru/76122161
IJIOCKOCTB; TIOJIYIPOCTPAHCTBO
MHororpanHukH, H300pa’keHre mpo-

5 CTEUIIMX MPOCTPAHCTBEHHBIX UTYP, 1 https://m.edsoo.ru/db7fa53e
HECYIIECTBYIOIUX O0HEKTOB

6 MuOrOrpaFHHHIH, H30GPAKCHHE 1po- 1 https://m.edsoo.ru/4284be8b

CTEMIINX MPOCTPAHCTBEHHBIX (PUTYD,



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
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HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/c2bed9c5

https://m.edsoo.ru/f24c9d86

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
caeacTBus u3 HUX. CrocoOb! 3aJaHus
MPSMBIX | IJIOCKOCTEH B IPOCTpaH-
ctBe. O003HAYCHUS TIPSAMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

11

12

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IPU3MBbI, KOTOPBIE TIPOXOIAT
yepe3 ux péopa. M3obpaxenue
MePeCceUCHUs MOTyUYCHHBIX
iockocteil. PackpamBanue
MOCTPOSHHBIX CEUECHUH Pa3HBIMU
[[BETAMU

N300pakeHne ceueHni MMpaMuIbL,
Ky0a 1 IpU3MBbI, KOTOPBIE TIPOXOIST
yepes ux péopa. M3obpaxenue
nepecedeHus MOTyYeHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHu Pa3sHbBIMU
IBETaAaMHU

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHUA MOJTYUCHHBIX
II0cKoCTel. PackpammBanue

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/14ca712c

https://m.edsoo.ru/b2618cce



https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce

MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

13

N300pakeHne ceueHuil mupaMupl,
Ky0a 1 IPU3MBbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. M3obpaxenue
nepeceyeHus OTyYSCHHBIX
IJIocKocTeil. PackpammBanue
MOCTPOCHHBIX CCUCHHUH PA3HBIMU
[[BETAMHU

https://m.edsoo.ru/9cf3b9bf

14

Merton cnenoB 1uisi HOCTPOCHUS ceve-
HUU

https://m.edsoo.ru/1b2f91f7

15

16

17

18

Mertopa cnenoB A1 HOCTPOEHUS ceve-
Huil. CBoiCTBa nepeceueHnit NpsMbIX
U IIJIOCKOCTEN

Merton ciie0B [UIsl IOCTPOEHUS ceue-
Huii. CBOICTBA NepeceueHn it NpsMbIX
U IIJIOCKOCTEN

ITocTpoenue ceuenuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3naHue BBIHOCHBIX YepTexel U 3a-
MUCH LIArOB MOCTPOEHUS

[ToctpoeHue ceueHuit B nupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3naHue BBIHOCHBIX YepTexXel  3a-
MUChH LIAr0B MOCTPOEHUS

https://m.edsoo.ru/1844a2e4

https://m.edsoo.ru/a9d15d32

https://m.edsoo.ru/4c4216e9

https://m.edsoo.ru/57e2e351

19

[TocTpoeHne ceuenuii B mupamMue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3naHue BBIHOCHBIX UepTexel 1 3a-
MUCH LIArOB MMOCTPOEHUS

https://m.edsoo.ru/4fcbfc2f



https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351
https://m.edsoo.ru/4fcbfc2f

20

ITocTpoeHue ceuenuil B nupamMu/e,
KyOe 1o TpéM Toukam Ha péopax.
Co3naHue BEIHOCHBIX YEpPTEXKEN U 3a-
MUCH I1aroB MOCTPOECHUS

https://m.edsoo.ru/c5abbc54

21

[ToBTOpenue nnanumerpun: Teopema
0 MPONOPLUOHATBHBIX OTPE3KaAX.
[Tonobue TpeyroabHUKOB

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpPEOMETPUHU

https://m.edsoo.ru/c5a497c4

23

24

25

KonTponbhas padota "Akcuomsl cre-
peometpun. Ceyerus"

B3anMHoe pacnosyioxkeHue NpsMbIX B
npoctpancTse. CKpenBaronmecs
npsmble. [Ipu3Haky ckpemuBarommx-
cs npAMbIX. [lapamiensHbie npsiMble B
MIPOCTPAHCTBE

TeopeMa 0 CyIlEeCTBOBAaHUM U €IUH-
CTBEHHOCTH IIPSIMOM MapajuleIbHON
JAHHOM NPSIMON, MMPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIekKALIEH
Ha JaHHOU npsAMon. Jlemma o
MIEPECCUEHNH NaPAIIIENBbHBIX IPSIMBIX
IJIOCKOCTBIO

https://m.edsoo.ru/abae516e

https://m.edsoo.ru/chfb4984

https://m.edsoo.ru/ac45fd6f

26

[TapamrensHOCTB Tpex NpsMbIX. Teo-
pema o TPEX MapaJUIEIIbHBIX MPAMBIX.
Teopema 0 CKpeIrBarOMMNXCs

https://m.edsoo.ru/5allad49



https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f
https://m.edsoo.ru/5a11ad49

MIPSIMBIX

27

[TapannensHoe npoektupoBanue. Oc-
HOBHbBIE CBOMCTBA MapaJUIEIbHOTO
npoektupoBanus. M3o00paxkenue
pasHbIX (GUTYp B MapaIeTbHON
MPOCKLIUU

https://m.edsoo.ru/f275db49

28

29

30

31

32

LlenTpasibHas npoeKIusi. YToil ¢ co-
HaIlpaBJICHHBIMU CTOPOHAMU. YTOJI
MEXy MPSIMBIMU

33,[[3.‘{1/1 Ha J0Ka3aTCJIbCTBO U UCCJIIC-
AO0BAaHHUC, CBA3AHHLBIC C PACIIOJIO0KCHU-
CM IIPAMBIX B ITIPOCTPAHCTBE

Ilonstus: MapajyicIbHOCTb HpHMOﬁ u
IJIOCKOCTHU B ITPOCTPAHCTBCE. HpI/I3HaK
mapajyicJIbHOCTHU HpHMOﬁ H IINIIOCKO-
ctu. CBolicTBa napajisieJIbHOCTH
HpHMOﬁ " IMIOCKOCTHU

I'eomeTpuueckue 3aaun Ha BbIUKUC-
JIEHUE U JJOKa3aTeJIbCTBO, CBSI3aHHBIE
C MAapaJUIENbHOCTBIO MIPSIMBIX U MJIOC-
KOCTEH B MPOCTPAHCTBE

[TocTpoenue ceduenust, MPOXOIAIIETO
yepes JaHHYH0 IPSAMYIO Ha YEPTEXKE U
[apaJuIeIbHOTO APYTOM IIPSMOM.
Pacuér orHOMIEHMI

https://m.edsoo.ru/7cadfa2f

https://m.edsoo.ru/53ab7cfd

https://m.edsoo.ru/1737fd63

https://m.edsoo.ru/e8e1391a

https://m.edsoo.ru/49ffaffl

33

[TapamnensHas MpoeKkUys, IPUMEHE-
HUE JJIs1 IOCTPOEHUS CeUeHUH Kyba u
napauienenunena. CpoicTsa
napajuleJIenunea u IpU3Mbl

https://m.edsoo.ru/ac13686d



https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
https://m.edsoo.ru/53ab7cfd
https://m.edsoo.ru/1737fd63
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https://m.edsoo.ru/ac13686d

34

[MTapannensuele wiockocty. [pusna-
KU [apajyIeNIbHOCTH JIBYX IIOCKOCTEH

https://m.edsoo.ru/b936e992

35

Teopema 0 napaJuIeIbHOCTH U €AUH-
CTBEHHOCTH TJIOCKOCTH, TPOXO/ISIIIIEH
4yepe3 TOUKY, He MPUHAAJIEKAITYIO
JIaHHOM IJIOCKOCTHU M CICICTBHUS U3
Heé

https://m.edsoo.ru/6be9fbea

36

CBoiicTBa napajieIbHbIX IIJIOCKO-
CTEH: O MApaJUICIIbHOCTHU IIPSIMBIX I1€-
pecedeHus Ipyu NePEeCEYEHNH JBYX
IapaJuIeIbHBIX IJIOCKOCTEN TPEThen

https://m.edsoo.ru/6¢c42af37

37

CaoiicTBa napajuieIbHbIX MJIOCKO-
CTei: 00 oTpe3Kax napajieabHbIX
MPSIMBIX, 3aKITIOUYEHHBIX MEXKY Ta-
paIeNbHBIMU TIJIOCKOCTSIMH; O Tepe-
CEYECHMH NPSIMOU € JBYMS ITapa-
JIEIbHBIMH TIJIOCKOCTSIMU

https://m.edsoo.ru/e157c6f7

38

39

40

[ToBTOpenue: reopema [Tudaropa Ha
IUIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napaiesnenunena

https://m.edsoo.ru/9ccc55d3

https://m.edsoo.ru/e6¢98c7c

https://m.edsoo.ru/99d56dab

41

42

Brruncnenue UIMH OTPE3KOB B KyOe 1
MIPSIMOYTOJIBHOM IapajuieIenuIe e

IlepnieH IUKyYIAPHOCTD NPSIMOU U
m1ockocTy. [IpusHak nepnesauKy-
JIIPHOCTH MPSIMOU U IIJIOCKOCTH

https://m.edsoo.ru/5b1bb69d

https://m.edsoo0.ru/5682d452
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43

IlepnieH IUKyYIAPHOCTD NPSMOM U
miockocTy. [Ipu3Hak nepnesuky-
JISIPHOCTH MPSAMOH U IIJIOCKOCTH

https://m.edsoo.ru/59fccc75

44

Teopema 0 CylIeCTBOBAaHUU U €UH-
CTBEHHOCTH IIPSIMOM, IPOXOALIEH
4yepe3 TOUKY IIPOCTPAHCTBA U IIep-
NEHAUKYJISPHOMN K IUIOCKOCTH

https://m.edso0.ru/c93542b5

45

46

[InockoCTH U EpIIEHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYJIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHKAX

https://m.edsoo.ru/62fc55e3

https://m.edsoo.ru/76464a93

47

[lepnennukynsap u HaknoHHas. [1o-
CTPOEHHUE MEPIEHIUKYIIAPA U3 TOUYKH

Ha IpsAMYyrO

https://m.eds00.ru/818779¢e7

48

[lepnennukynsap u HaknoHHas. [1o-
CTPOEHHUE NMEPIEHIUKYIISIPA U3 TOUKH

Ha MPSAMYIO

https://m.eds00.ru/b9366929

49

50

Teopema o TpEx neprneHAUKyIApax
(npsiMast u oOpatHas)
Teopema o TpEx neprneHAUKyIApax
(npsimast 1 oOpaTHast)

https://m.edsoo.ru/13ca2779

https://m.edsoo.ru/7e55435e

o1

Yron Mexay CKpenBaromuMHUCs
MPSIMBIMA

https://m.edsoo.ru/4d5fb41d

52

53

[Tonck neprneHIuKyISIPHBIX MPSMBIX €
IIOMOIIIBKO HepHeH)II/IKy.]'ISIpHBIX I1JI0C-
KocTel

OpTOFOHaJ'IBHOC IMPOCKTUPOBAHUC

https://m.edsoo.ru/9eceb7da

https://m.edsoo.ru/c82fe87¢c

54

[Toctpoenue ceuenunii kyoa, MpU3MBlI,

https://m.edsoo.ru/fc377¢c51
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[IPaBWJIbHOM NHPaMUBbI C IOMOILBIO
OpPTOTOHAJIBHOMN MPOEKIINH

55

56

57

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
[IPaBUJILHOM IIMPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH
CummeTpus B IPOCTPAHCTBE OTHOCH-
TEJBHO MIocKocTu. [ImockocTu
CUMMETPUN B MHOT'OTPaHHUKAX
[Ipu3HaK nepnesauKyIsspHOCTH Mpsi-
MOM U IJIOCKOCTH KaK CJIEJCTBHE
CUMMETpPUHU

https://m.edsoo.ru/56c8faa4

https://m.edsoo.ru/bal7c527

https://m.edsoo.ru/3b72c654

58

[IpaBunbHBIE MHOTOTpaHHUKH. Pac-
4€T pacCTOSHUM OT TOUYKHU J0 IUIOCKO-
CTH

https://m.edsoo.ru/2ae86c5b

59

[IpaBunbHBIE MHOTOTpaHHUKH. Pac-
YET PaCCTOSHUI OT TOYKH JI0 TTIOCKO-
CTH

https://m.edsoo.ru/b33d2119

60

61

CriocoObl ONYCTUTD MEPIEHAUKYIIS-
Ppbl: CHMMETpPUA, CABUT TOYKHU I10 I1a-
pauIETBHON TIPSIMOU

CaBur no HemapaienbHON IpSIMOH,
U3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/ch1b137c

https://m.edsoo.ru/2625aldb

62

KonTponbnas padora "B3aumnoe
PacroIoKEHUE NMPSAMBIX U IIOCKO-
CTeH B mpocTpaHcTae”

https://m.edsoo.ru/b5bc8eec

63

[ToBTOpEHME: Yroa MEeXAy IPSIMBIMU
Ha TUIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TE€O-

https://m.edsoo.ru/6f93bcdf
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pemMa KOCHHYCOB

64

65

66

[ToBTOpEHME: Yroyl MEXAy CKpeILn-
BAIOIIMMHUCS MIPSIMBIMH B TIPOCTpaH-
CTBE

['eomeTprueckne METO bl BbIUUCIIE-
HUS yIJIa MEXIY NPSMBIMUA B MHOTO-
rPAaHHUKAX

JByrpanubiii yroa. CBOMCTBO JUHEH-
HBIX yIJIOB ABYTPAHHOTO yIJia

https://m.edsoo.ru/15e4fecc

https://m.edsoo.ru/7dec35ee

https://m.edso0.ru/3922fc23

67

[TeprieHAMKYASAPHBIE TIIIOCKOCTH.
CaolicTBa B3aMHO NMEPIEHAUKYJISAP-
HBIX [JIOCKOCTEN

https://m.edsoo.ru/6blaa76d

68

69

70

[Ipu3HaK nepnesauKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU I1e-
pecedeHus AByX IUIOCKOCTEH MepIeH-
JUKYJISIPHBIX TPEThEU IIIOCKOCTH

[IpsAMOYyTONBHBIN MTapauIeICIUIE;
KyO; u3MepeHus, CBOIcTBa MpsMo-
YTOJIBHOTO IapaJuIeIeIUIena
TeopeMa 0 nuaroHany npsIMOYroJib-

HOT'O napajuienenuneaa u cieicTBue
U3 Heé

https://m.edsoo.ru/16c95c3a

https://m.edsoo.ru/52c88814

https://m.edsoo.ru/d47cac87

71

CrepeomeTpruecKkue U MpUKIIa HbIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
PAacCIIOI0KEHUEM IPSAMBIX U TIIOCKO-
CTH

https://m.edsoo.ru/6e119e38

72

[ToBTOpEHME: CKpEIIMBAOIIUECS
HpSIMI)Ie, napannem,HHe IIJIOCKOCTH B

https://m.edsoo.ru/1144c324
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CTaHAAPTHBIX MHOTOI'paHHUKAaX

73

74

75

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEUIUBAIOIINXCS MPSMBIX, PACCTOS-
HUE MEXKY CKPEIIMBAIOIUMUCS
MPSIMBIMU B IIPOCTBIX CUTYAIUsAX

Paccrosnaune ot Toukn J0 IINIOCKOCTH,
pacCTosAHUEC OT HpHMOﬁ J0 IINIOCKOCTH

Brrunciienue pacCTOSSHUN MEXTy
CKPEIIMBAIOIIUMUCS TPSIMBIMU C T10-
MOIIBIO MIEPIEHAUKYIISIPHON TIIOCKO-
CTH

https://m.edsoo.ru/cfca9ebf

https://m.edsoo.ru/b9a387c8

https://m.edsoo.ru/fc762dd4

76

TpéxrpaHHblil yroi, HEpaBeHCTBaA IS
TpexrpaHHbIx yrioB. Teopema [Tuda-
ropa, TEOpeMbl KOCUHYCOB 1 CHHYCOB
JUISl TPEXTPAHHOIO yria

https://m.edsoo.ru/6e34b31e

77

DneMeHThI CPepPUIEeCKON TeOMETPHH:
reo/Ie3MYecKue JMHUN Ha 3emIie

https://m.edsoo.ru/82ba2777

78

79

KontponbHas pabora "Yrisl u pac-
cTosHUA"

CucreMatusanud 3Hanuii "MHoro-
TPAHHUK U €r0 JIEMEHTHI"

https://m.edsoo.ru/69a7d942

https://m.edsoo.ru/dd1173e8

80

IInpamnpa. Buael nupamuna. Ipa-
BWJIBbHAsI IMPAMHJIA

https://m.edsoo.ru/51ff5abc

81

82

IIpusma. IIpsAmast u HaKIOHHAS IPU3-
Mel. [IpaBuiibHas npusma

[IpssMo#t napainenenunen, npsmo-
yrOJIbHBIN Mapauienenumnes, Kyo

https://m.edsoo.ru/68bb5bec

https://m.edso0.ru/8515ba52

83

Beinykieie MHOrorpanHuku. Teopema

https://m.edso0.ru/86151552
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Ditnepa

Brinykibsie MHOTOrpanHuKd. Teopema

84 Diinepa. [IpaBunbHBIC U TIOTyTIpa- 1 https://m.eds00.ru/624c65e7
BUJIbHBIE MHOTOTPAHHUKHU

85 Konrponsnas pabora 1 https://m.edsoo.ru/9ac392c8
"MHuororpaHHuku"

86 Homsrine pekTopa fa MIOCKOCTH 1 B 1 https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/29ad6e37

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc

89 [TpaBwiio mapamienenumena 1 https://m.edsoo.ru/a8b5abla

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/2a5d2dcl
Paznoxenne BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JICXKAIINUX B OJTHOM 1 https://m.eds00.ru/92765464
TUIOCKOCTH

92 CkansipHoe pou3BeIeHUE 1 https://m.edsoo.ru/fd6b44a5

93 Beriaicrerie yria MexLy BekTopam 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1 https://m.edsoo.ru/6b87c2da

96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f

97 IIpocreimue 3a1auu ¢ BEKTOpaMH 1 https://m.edso0.ru/24e7b226

98 g{i(;ingeHHe 1 cHeTeMaTHatu 1 https://m.eds00.ru/22247c8c

99 0606HVRHHC 1 cHcTeMatiEaniT 1 https://m.edsoo.ru/eb16c6la
3HaHUH

100 HToroasi KOHTpOJIbHASA paboTa 1 https://m.edsoo.ru/eca25dd6
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https://m.edsoo.ru/92765464
https://m.edsoo.ru/fd6b44a5
https://m.edsoo.ru/e634d38a
https://m.edsoo.ru/3d5b22ec
https://m.edsoo.ru/6b87c2da
https://m.edsoo.ru/b9b6d54f
https://m.edsoo.ru/24e7b226
https://m.edsoo.ru/22247c8c
https://m.edsoo.ru/eb16c61a
https://m.edsoo.ru/eca25dd6

101 HroroBast kKoHTpoOJIbHAsI paboTa 1 https://m.edsoo.ru/13be7183
102 O6O6erHHe 1 CHCTEMATHSAHA 1 https://m.edso0.ru/c8863892
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 102

I'PAMME



https://m.edsoo.ru/13be7183
https://m.edsoo.ru/c8863892

11 KJIACC

KosunyecTBo 4acos DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl

[ToBTOopenue Temol "KooparHaTel

1 BEKTOpa Ha IJIOCKOCTH U B MPO- 1 https://m.edsoo.ru/c7ce9c2f
cTpaHcTBe"
[ToBTOopenue Tembl "CkansipHoe Ipo-

2 P " P P 1 https://m.eds00.ru/49d29f46
M3BEJEHUE BEKTOPOB
[ToBTOpeHue TeMbl "Boruncinenue yr-

3 Jla MEK1y BEKTOpaMU B IIPOCTPAHCT- 1 https://m.edsoo.ru/ech2a824
Be"
[ToBTOpeHue TeMbl "YpaBHeHME

4 MPSIMOM, IPOXOSIIEN Yepes3 ABe 1 https://m.edsoo.ru/7a5e9713
TOYKH"
VYpaBHEHHE MIIOCKOCTH, HOPMaJb,

5 P P 1 https://m.edsoo.ru/24171bae
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

6 P P 1 https://m.edsoo.ru/dec14c37
ypaBHEHUE TIOCKOCTH B OTpe3Kax

7 BekropHoe nmpousBeneHue 1 https://m.edsoo.ru/de683aaa
JInHeliHBIE HEPABEHCTBA, JUHEHHOE

8 P 1 https://m.edsoo.ru/f72c7fa9
MporpaMMHUpPOBaHUE
JImHeitHpIe HepaBEHCTBA, TNHEHHOE

9 P 1 https://m.edsoo.ru/d21cf6ee
MpOTrpaMMHUPOBAHUE
AHaIUTUYECKHE METO/IbI pacyéTa yr-

10 ARLD Y 1 https://m.edsoo.ru/d1fa9d71

J1a MEXAY IPSIMBIMU B MHOTOI'PaH-



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71

HHKax

AHanuTHYecKrue METOIbl pacuéra yr-

11 Jla MEK1y TIJIOCKOCTSIMU B MHOT'O- https://m.edsoo.ru/fe24d456
rpaHHUKAX
dopmyna pacCTOSIHUSA OT TOUYKH 10

12 pMyTa p a https://m.edso0.ru/5b56823d
IJIOCKOCTH B KOOPJIMHATAX
HaxoxxneHnue paccTosIHUI OT TOUKHA

13 A P https://m.edsoo.ru/9ef42fa7
JI0 TUTOCKOCTH B KyOe
Haxoxnenue paccTossHUM OT TOUKH

14 110 ITUIOCKOCTH B ITPaBUJIBHOM NMHpa- https://m.edsoo.ru/25bclef2
MUJIE
KonTtponsHasa pabora

15 " P P " https://m.edsoo.ru/1f7ea33f

AHaMTHYECKass TE€OMETPHS

CeuyeHust MHOTOT'PAaHHUKOB:

16 P https://m.edsoo.ru/416bc79c
CTaHJapTHBIC MHOTOTPAHHUKHU
Ceue ororpa OB: METO

17 HEHHA MHOTOTPAHHHKOB: METON https://m.edsoo.ru/1273ffh9
CIIEIOB
CeueHrss MHOTOTPaHHUKOB: CTaH-

18 JApTHBIE MIJIOCKOCTH, IIEPEeCEeYCHUs https://m.edsoo.ru/a2cd38a4
MPSIMBIX U IJIOCKOCTEN
ITapanaensHBIE IPSIMBIE U ILIOCKO-

19 P P https://m.eds00.ru/e4b889fd
CTH: NapaJljielbHbIe CEYEHUs
INapamiensHbIe IPSIMBIE U IIJIOCKO-

20 P . p . https://m.edsoo.ru/b12282ed
CTH: PacuéT OTHOIICHUM
[TapannensHble NpsIMBbIE U TIJIOCKO-

21 CTH: YIJIBI MEXAY CKPELUBAIOIIUMU- https://m.edsoo.ru/bd78ac3a
CSl IPSIMBIMH

22 IlepneHIuKynsApHBIE IPSIMBIE U https://m.eds0o.ru/f767e671



https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/f767e671

IJIOCKOCTH: CTaHAapTHBIEC Maphl Mep-
MEHAUKYISPHBIX IJIOCKOCTEHN U Mpsi-
MBbIX, CAMMETPUU MHOTOTPAHHUKOB

23

[lepnenquKysipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX IMEPIICH-
JUKYISIpax

https://m.edso0.ru/9392d44f

24

25

26

[leprnieniuKyNnspHBIE MIPSIMbIE U
MIJIOCKOCTH: BBIYUCIICHUS JIJIUH B
MHOT'OTPaHHUKAX

[ToBTOpEHME: MIIOIIAIN MHOTO-
YrOJILHUKOB, (hOPMYJIBI JIJIS TLIOMIA-
nel, COOOpaKeHUs Mo00us
[ToBTOpEHME: MIIOIIATN MHOTO-
YrOJILHUKOB, (hOPMYJIBI JIJIS TLIOMIA-
nel, COOOpaKeHUs Mo00us

https://m.edsoo.ru/6e7bf7cl

https://m.edsoo.ru/9baad726

https://m.edsoo.ru/d633eedb

27

[ToBTOpEHUE: MIIOIAAN MHOTO-
YTOJILHUKOB, (DOPMYJIBI IS TLIOMIA-
nei, cooOpaxkeHust moo0us

https://m.edsoo.ru/fc911a8e

28

[lmomaau ceyeHnii MHOTOrpaHHHU-
KOB: IJTONIaJAX TOBEPXHOCTEH, pa3pe-
3aHUS HA YaCTU, COOOPaKEHUS 1010~
oust

https://m.edsoo.ru/d81cea87

29

30

[lmomaau ceyeHnii MHOTOrpaHHHU-
KOB: IJTONIaAX TOBEPXHOCTEH, pa3pe-
3aHUS HAa 9aCTU, COOOPaKEHUS 010~
oust

Konrponsnas pabdora "[loBropenue:
MHOT'OTpaHHUKH, CEYEHUS] MHOI'O-

https://m.edso0.ru/83b98d39

https://m.edsoo.ru/d2658ebd



https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd

rPaHHUKOB"

31

32

O06BEM Tena. O0beM IPSIMOYTOJIBHO-
ro mapajuieNenuneaa

3amaun 00 yaBoeHUH Ky0Oa, 0 KBajI-
paType Ky0a; 0 TPHCEKIIMH yTjia

https://m.edso0.ru/826e23fb

https://m.edsoo.ru/522e867¢e

33

CrepeomeTpuueckue 3a1auu, CBs-
3aHHBIE ¢ 00BEMOM MPSIMOYTOJIBHOTO
napauiesienumnea

https://m.edsoo.ru/2667e6de

34

35

[TpuknanHbie 3a1a49M, CBSI3aHHBIC C
BBIYHCIICHHEM 00bEMA IIPSIMOYTOJTb-
HOTO Tapaiesienunea

OO6BEM IIPSIMOI TTPU3MBI

https://m.edso0.ru/41398a71

https://m.edsoo.ru/ala4466b

36

CrepeomeTpuueckue 3a1a4u, CBs-
3aHHBIC C BEIYHCICHHEM 00bEMOB
MPSAMOU MPU3MBbI

https://m.edsoo.ru/lee258f4

37

38

39

[TpuknagHble 33129, CBSI3aHHBIE C
00BEMOM MPSIMON MPU3MBI

Brrunciienne 00bEMOB T C IOMO-
LIBIO ONPEACIIEHHOTO UHTErpaa.
OO6bEM HaKJIOHHOH MPU3MBI
Brruncnenme 00bEMOB Tel ¢ TOMO-
LIBIO ONPENEIIEHHOTO UHTErpaa.
O06BEM TUpaMuIbI

https://m.edsoo.ru/5b64ebdb

https://m.edsoo.ru/ca7dbf2d

https://m.edsoo.ru/c4e2e5c6

40

®opmyna 06béma nupamuabl. OT-
HOIIICHHE 00BEMOB TTUPaMUJ C 00-
UM YTIIOM

https://m.edso0.ru/91672d2f

41

®opmyna 06béma nupamuabl. OT-
HOIIICHHE 00BEMOB TTUPaMHJ C 00-

https://m.edsoo.ru/5bcdeb66



https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/5b64ebdb
https://m.edsoo.ru/ca7dbf2d
https://m.edsoo.ru/c4e2e5c6
https://m.edsoo.ru/91672d2f
https://m.edsoo.ru/5bcdeb66

LIUM YTIJIOM

42

43

CrepeoMeTpHYECKHE 3aauH, CBSI-
3aHHbIE ¢ 00bEMAMU HAKJIIOHHOM
IIPU3MBI

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4u, CBA-
3aHHbIE C 00BEMaMU IIMpaMHu bl

https://m.edsoo.ru/cfbc984c

https://m.edso0.ru/95db2799

44

[Tpuknaaneie 3agaun o reme "O0b-
éMbI Ten", CBA3aHHEIE ¢ 00BEMOM Ha-
KJIOHHOHM TIPU3MBI

https://m.edsoo.ru/55d4f1b7

45

[Tpuknagneie 3agaun o reme "O0b-
éMbl Tel1", CBSI3aHHbIE C 00BEMOM
MTUPAMUIBI

https://m.edso0o.ru/9d64515e

46

47

[Ipumenenune 00bEMOB. BerunciaeHue
paccTosIHUSA 10 INIOCKOCTH

KonTponbnas padota "O0bém
MHOTOrpaHHHUKa"

https://m.edsoo.ru/4e19ech6

https://m.edsoo.ru/db67181c

48

Hunuuapudeckas MOBEPXHOCTh, 00-
pasyrolye DHIHHIPUIECKOH 10~
BEPXHOCTH

https://m.edsoo.ru/278d4dfd

49

50

51

Hunuuap. [Ipsamoi kpyroBou nu-
muuap. [lmonaas NOBEpXHOCTH LU-
JHIpa

Konnueckas moBepxHOCTh, 00pa-
3YIOIIME KOHUYECKOU IIOBEPXHOCTH.
Konyc

Ceuenue KoHyca IJIOCKOCTBIO, a-
paJIENbHOM TUIOCKOCTH OCHOBAHUS

https://m.edsoo.ru/f83ee683

https://m.edsoo.ru/bcdfefab

https://m.edsoo.ru/2e5al1f29

52

VYceuénnblil konyc. M3o006pakenue

https://m.edsoo.ru/475fea2c



https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/95db2799
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/bcdfefa6
https://m.edsoo.ru/2e5a1f29
https://m.edsoo.ru/475fea2c

KOHYCOB U YCEYEHHBIX KOHYCOB

53

54

[Tnomans 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTH KOHYCa

[Tnomaae 60KOBOM MOBEPXHOCTH H
MTOJTHOW MTOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9ac1444e

https://m.edso0.ru/1325f3dd

55

CrepeomeTpuyecKue 3aa4u Ha J0-
Ka3aTeJIbCTBO U BBIYMCIIEHUE, 110~
CTPOEHHUEM CEYEHUHN LIMIMHJPA, KO-
Hyca

https://m.edso0.ru/76844cf?2

56

CrepeomeTpuueckue 3aa4u Ha J10-
Ka3aTenbCTBO M BRIYMCIICHHUE, TT0-
CTPOCHUEM CEUCHUI LUIIMH]IPA, KO-
Hyca

https://m.edsoo.ru/c3a8bde9

57

58

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM
HpI/IKJIa,I[HLIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/d2del3ca

https://m.edsoo.ru/3897dad5

59

60

61

62

Cdepa u map

Ilepeceuenue chepsl u 11apa ¢ miIoc-
kocThio. Kacanue mapa u chepsl
IJI0CKOCThI0. By u n3obpaxkenue
mapa

Ilepeceuenue chepsl u 11apa ¢ miIoc-
KocTbhto. Kacanue mapa u coepsl
IJI0CKOCThI0. By u n3obpaxkenue
mapa

VYpasuenue chepsl. [Lnomans chepol
U €€ yacreu

https://m.edsoo.ru/fb7912bh1

https://m.edsoo.ru/c1475e77

https://m.edsoo.ru/af4a7147

https://m.edso0.ru/2474b359



https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9
https://m.edsoo.ru/d2de13ca
https://m.edsoo.ru/3897dad5
https://m.edsoo.ru/fb7912b1
https://m.edsoo.ru/c1475e77
https://m.edsoo.ru/af4a7147
https://m.edsoo.ru/2474b359

63

Cummerpus chepsl u mapa

https://m.edsoo.ru/c23ec878

64

65

66

Crepeomerprdeckue 3aJaqu Ha J10-
Ka3aTCJIbCTBO U BBIYUCIICHUC, CBA-
3aHHBIE CO Cepoii U mapom, Mmo-
CTPOCHHUEM HUX CEYEHUH IIOCKOCTBIO

CrepeomeTrpuueckue 3aa4n Ha J10-
Ka3aTeNbCTBO U BBIYUCICHHE, CBSI-
3aHHBIE CO Cepoil U mapom, IMmo-
CTPOECHHUEM HUX CEYEHUH IIOCKOCTHIO

[TpuknaaHbie 3a1a9u, CBSI3aHHBIC CO
cdepoii u mapom

https://m.edsoo.ru/df97bd97

https://m.edsoo.ru/d324ea75

https://m.edsoo.ru/95a815fb

67

[ToBTOpEHME: OKPYKHOCTH HA TIOC-
KOCTH, BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

https://m.edsoo.ru/67dda7ee

68

69

70

PaznmuHbie KOMOWHAIIMY TEJT Bpallle-
HHSI 1 MHOTOTPAHHHKOB

3anauu no teme "Tena u noBepxHo-
CTH BpalleHUs"
3anauu o teme "Tena u moBepxHo-
CTH BpalleHUs"

https://m.edsoo.ru/447414f7

https://m.edsoo.ru/7f99de3a

https://m.edsoo.ru/a97b28ca

71

72

73

KonTponbnas padora "Tena u no-
BEPXHOCTH BpaleHUs"

O06wém nnnunapa. Teopema 00 00b-
éMe psIMOTo LIUIMH/PA
Brruncnenme 06b€MOB Tell ¢ TOMO-
IbIO ONPEACIEHHOTO UHTETpaIa.
O0BEéM KoHyCa

https://m.edsoo.ru/e8a547f6

https://m.edso0.ru/961d78a8

https://m.edsoo.ru/8cf5adc?

74

ITmomaay OOKOBOI U ITOJIHOH I10-

https://m.edso0.ru/172d4f55



https://m.edsoo.ru/c23ec878
https://m.edsoo.ru/df97bd97
https://m.edsoo.ru/d324ea75
https://m.edsoo.ru/95a815fb
https://m.edsoo.ru/67dda7ee
https://m.edsoo.ru/447414f7
https://m.edsoo.ru/7f99de3a
https://m.edsoo.ru/a97b28ca
https://m.edsoo.ru/e8a547f6
https://m.edsoo.ru/961d78a8
https://m.edsoo.ru/8cf5adc7
https://m.edsoo.ru/172d4f55

BEPXHOCTH KOHYCa

75

76

CrepeomeTpuueckue 3a1a4u, CBs-
3aHHBIE C BBIYUCIEHNEM 00HLEMOB
HUIUHpPA, KOHYCa

[Tpuknagueie 3agaun 1o Teme "O0b-
€MBbI U TJIOIIaAN TOBEpXHOCTEN Ten"

https://m.edsoo.ru/29beaf77

https://m.edso0.ru/88d75145

77

78

79

80

OO0BEM 1Iapa ¥ mapoBOTO CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
cthepnl. CTepeoMeTpHUIECKUE 3a/1a4H,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BHEMOB
1apa, MmapoBOro CErMeHTa U Iapo-
BOI'0 CEKTOpa

[Tpuknagueie 3agaun 1o Teme "O0b-
éMbI TeN", CBA3aHHBIE C 00BEMOM
mapa M IIomaabio chephl.
COOTHOIIEHUS MEXKTY TUIOIIAASIMU
MOBEPXHOCTEN U 00bEMaMU
IMOJTOOHBIX TEII

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o0bwEma mpu noao0uu.
CrepeoMeTpuuecKue 3aaauu, CBs-
3aHHBIC C BEIYHCICHHEM 00bEMOB
TeJ U TUTOMIA/IeH TIOBEPXHOCTEH

KonTponbnas pabota "[Inomanu mo-
BEPXHOCTH U 00BEMBI KPYTJIbIX Ten"

https://m.edsoo.ru/e5667d27

https://m.edsoo.ru/5efcff8e

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

https://m.eds00.ru/91c864f2

81

JIBuxenust npoctpancTsa. OTobpa-
xKeHusl. [|BuxKeHus 1 paBeHCTBO (u-
ryp. OG1ire cBONCTBA IBMKEHUH

https://m.edsoo.ru/e8d891e8



https://m.edsoo.ru/29beaf77
https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27
https://m.edsoo.ru/5efcff8e
https://m.edsoo.ru/26c1eada
https://m.edsoo.ru/91c864f2
https://m.edsoo.ru/e8d891e8

82

Buel 1BukeHMI: napaieIbHbIN
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPAMOM

https://m.edsoo.ru/75255d4b

83

[IpeobpaszoBanus nmomoowus. [Ipsmas
u cdepa Ditnepa

https://m.edso0.ru/d168c275

84

85

FCOMeTpI/I‘ICCKI/IC 3a1a4d Ha IpuMe-
HCHHUEC IBUXKCHUA

KontponbHas padota "BekTopsl B
npocTtpaHcTae"

https://m.edsoo.ru/1daa4342

https://m.edsoo.ru/daeb232d

86

O6o6maromee nmosropenue 11 mons-
THUH U METOAOB Kypca reomerpun 10—
11 kiaccoB, cucreMarusanus 3Ha-
Huil: "TlapasienbHOCTh NPSIMBIX U
IJTIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/ff53f867

87

O6o06matomiee nosropenue 11 nous-
THUH U METOAOB Kypca reomerpun 10—
11 xnmaccoB, cucremarn3anus 3Ha-
Huil: "BekTopsl B mpocTpancTse”

https://m.edsoo.ru/89b29e3d

88

O6o061maromiee nosropenue 11 nous-
THUH U METOAOB Kypca reomerpun 10—
11 kmmaccoB, cucreMaTH3amys 3Ha-
Huil: "BekTopsl B mpocTpancTae”

https://m.edso0.ru/71e78941

89

O6o6mmatomiee nopropenue 11 nous-
THI U METO0B Kypca reomerpun 10—
11 knaccoB, cucTeMaTH3aIHs 3Ha-
Huii: "OO0beM MHOTOTpaHHHKA"

https://m.edsoo.ru/25f8ecf8

90

O6o6maromee nosropenue 11 nous-

https://m.edso0.ru/68371e98



https://m.edsoo.ru/75255d4b
https://m.edsoo.ru/d168c275
https://m.edsoo.ru/1daa4342
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THUH U METOAOB Kypca reomerpun 10—
11 xnaccoB, cucTeMaTH3aIMs 3Ha-
Huii: "OO0beM MHOTOTpaHHHKA"

91

Ob6o6maromee nosropenue 11 nous-
THUH U METOAOB Kypca reomerpun 10—
11 xy1accoB, cucTeMaTHU3aIMs 3Ha-
Huil: "[Inomanay moBepxXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edso00.ru/81595c6h

92

O6o6maromee nmosropenue 11 mons-
THUH U METOAOB Kypca reomerpun 10—
11 xj1accoB, cuCcTeMaTH3alMs 3Ha-
Huil: "[lnomany moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

https://m.edsoo.ru/6d737c4c

93
94

HToroBast KOHTpOJIbHAS paboTa

HroroBas koHTpoNbHAs paboTa

https://m.edsoo.ru/5752266a

https://m.edsoo.ru/52cc9dal

95

[ToBTOpEHME, 006001IEHNE U CHUCTE-
MaTH3anusa 3HaHUN

https://m.edsoo.ru/ba2b4522

96

97

98

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKHu U €€ poJib B PA3BUTHH CO-
BPEMEHHBIX UHKCHEPHBIX Y KOMIIb-
FOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ posib B Pa3BUTHH CO-
BPEMEHHBIX UHKEHEPHBIX U KOMIIb-
FOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayK{ U €€ poJib B Pa3BUTHH CO-
BPEMEHHBIX MHKCHEPHBIX U KOMITb-

https://m.edsoo.ru/7fd69e7c

https://m.edso0.ru/2867b89c¢c

https://m.eds00.ru/43115873
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https://m.edsoo.ru/5752266a
https://m.edsoo.ru/52cc9da1
https://m.edsoo.ru/ba2b4522
https://m.edsoo.ru/7fd69e7c
https://m.edsoo.ru/2867b89c
https://m.edsoo.ru/43115873

FOTEPHBIX TEXHOJIOTHI

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ posib B PA3BUTHH CO-
BPEMEHHBIX UHXKCHEPHBIX U KOMIIb-
IOTEPHBIX TEXHOJIOIUI

HcTopust pa3BUTHS CTEPEOMETPUU
KAaK HAYKH U €€ pOJIb B Pa3BUTHH CO-
BPEMEHHBIX UHXKCHEPHBIX U KOMIIb-
FOTEPHBIX TEXHOJIOIMI

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKu U €€ pojib B Pa3BUTHUH CO-
BPEMEHHBIX UH)XEHEPHBIX U KOMIIb-
FOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKd U €€ poiib B Pa3BUTHH CO-
BPEMEHHBIX HH)KEHEPHBIX U KOMITb-
FOTEPHBIX TEXHOJIOTHIl

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

102

https://m.edsoo.ru/4cc117b3

https://m.edso0.ru/28dd339e

https://m.edsoo.ru/7df6b243

https://m.edsoo.ru/6ede9762
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IPOBEPSIEMBIE TPEFOBAHUS K PE3YJBTATAM OCBOEHUS OC-
HOBHOM OBPA3OBATEJBHOM ITPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI 00pa3o-
HPOBEPIEMOTO arennnoii NMPOrpaMMBbl CpeHero o001ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NPsAMasi, IIOCKOCTh
79 [IpumeHATh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS W3 HUX NPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATUAMU: MAPaICIBHOCTh U NEPHEHAUKYISAPHOCTh Mps-
' MBIX U IUIOCKOCTEH
74 KnaccudunumpoBaTh B3aUMHOE DPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJsl, TpaHU JABYI'PAaHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBINA Yrosl JBYTPaHHOIO yIia, IpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBIITYKIIbII MHO-
' TOIPaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPAaBUJIbHBIA MHOIOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BU/Ibl MHOI'OI'PAaHHUKOB (IIMpaMUAa, NpU3Ma, Ips-
' MOYTOJIbHBIN Mapaienenumne], Kyo)
KnaccugunupoBars MHOrOrpaHHUKHY, BBIOMpas OCHOBaHMSI AJis Kiaccuu-
7.8 Kaluu (BBITYKJIBIE W HEBBINMYKIbIE MHOTOTPAHHUKH, NPAaBUIBHBIE MHOTO-
TPaHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApajlIeIICITUIIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOSHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIOJb3Ys
' METO/I CJIE/IOB
Ctpouth cedeHHs MHOTOTPAaHHUKOB METO/IOM CJIEJIOB, BBIIOJIHATH (BBIHOC-
7.11 HbIE) IJIOCKHE YEepPTE)KU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI
CBEpXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKJAEHUE T'€OMETPHUECKUX BEIUYMH MO 0Opasiam
WIM aJrOpUTMaM, MPUMEHSS M3BECTHHIE aHAJTUTHYECKHE METOJIbI MpHU pe-
7.12 IIEHUH CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYHUCIICHHE PACCTOSIHHM
MEXy IBYMSI TOUKaMH, OT TOUYKH JI0 MPSAMOM, OT TOUYKHUJO MIOCKOCTH, Me-
KTy CKPEIINBAIOIIMHUCS TIPSIMBIMA
Pemate 3amaun Ha HaXOXKIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
713 WIM aJrOpUTMaM, MPUMEHSS W3BECTHBIE AHAJUTHUYECKHE METOJIbI MpHU pe-

MEHHWHU CTaHAAPTHBIX MaTEMATUYCCKUX 3aaa4 Ha BbIYUCICHUE YITIOB MCXKIY
CKpCIIUMBAKOIUMUCA TIPAMBIMH, MCKIY HpHMOﬁ U IIUIOCKOCTBIO, MCXKIY




IMJIOCKOCTAMU, ABYT'PAHHBIX YTJIOB

Borancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00bEMaMu TOJJOOHBIX MHOTOIPaHHHKOB
715 OnepupoBaTh NOHATUSMU: CHMMETpPHSI B IPOCTPAHCTBE, LIEHTP, OCh U IJIOC-
' KOCTh CHMMETPHUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (PUTYPBI
W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMAIHIO O TPO-
7.16 CTPaHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTekKax
U PUCYHKaX
[IpumensTh reomeTpudeckre GaxkThl JUIsl PEIICHUS CTEPEOMETPUIECKUX 3a-
7.17 Jlay, TIPEANOoIaratolMXx HECKOJIBKO IIAaroB PEUIECHUs], €CIIM YCIOBHS MTPUMeE-
HEHUS 33JaHbI B IBHOU popme
718 [IpumensTh mpocTeilline mporpaMMHBIE CpPEACTBA U BJICKTPOHHO-
' KOMMYHHKAITIOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKHX 3a]1ad
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMYYCHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATH PEabHBIC
CUTYaIlu ¥ MPUMEHSITh U3yUCHHBIC TIOHATHS B TIPOIECCE MOMCKA PEIICHHUSI
MaTeMaTHYECKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEaTbHbIC
7.20 CUTYalluu Ha S3bIKE T'€OMETPHUU, UCCIEO0BATh MOCTPOCHHBIE MOJETHU C UC-
MOJIb30BAHUEM TE€OMETPUYECKUX TMOHSATHI M TeopeM, ammapaTra anreopsl,
peliaTh MpPaKTUYECKUE 3a/layd, CBA3AHHBIC C HAXOXKJICHHEM TIeOMeTpHhue-
CKUX BEJIMYUH
11 KIIACC
Kon
nposepsie . N
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30oBaTeIbHOI
Moro NPOrpaMMbl CpeiHero o0mero 06pa3oBaHus
pe3yJibTa
Ta
6 I'eomerpust
OnepupoBarh MOHATUSAMU: IMIIMHIPUYECKAsT TOBEPXHOCTh, 00pa3yrolue UINHAPH-
6.1 YEeCKON IMOBEPXHOCTH, IMJIMHIpP, KOHWYECKas MOBEPXHOCTh, OOpa3yrolue KOHHYe-
CKOM TTOBEPXHOCTH, KOHYC, Chepruieckast TOBEpXHOCTh
6.2 Pacrnio3naBath Tena BpamieHus (IMIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIOCOOBI MTOTYYESHHUS TEJT BPAIICHHUS
6.4 KnaccudunupoBats B3auMHOE pacroioKeHue cepbl U MI0CKOCTH
6.5 OmnepupoBaTh MOHATHIMHU: IAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEH-

Ta, MIAPOBOW CJIOM, OCHOBAHHME IIAPOBOTO CIIOS, BBICOTA IIAPOBOrO CJOS, MIAPOBOM




CEKTOp

Boruncnsate 00bEMBI U IITOIIAN TOBEPXHOCTEN TeJ BpAIICHUs, T€OMETPUUYECKUX Tel

6.6
C IpUMEHEeHueM (HopMy
6.7 OmnepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, BIIMCAHHBINA B c(hepy M ONHCAHHBINA OKOJIO
' cdepsl, chepa, BIucaHHas B MHOTOTPAaHHUK WM TEJIO BPAICHUS
6.8 BbI4KCIIsITh COOTHOIICHHS MEKAY IIOIIAASIMU MTOBEPXHOCTEH U 00BbEMaMH MOI0OHBIX
' TEN
6.9 N300paxats u3ydaemble (GUTYpHl OT PYKH M C IPUMEHEHHEM IPOCTBIX YEePTENKHBIX
' HUHCTPYMEHTOB
6.10 BBImonHsTE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (HUTYp:
' BUJI CBEpPXY, COOKY, CHU3Y; CTPOMTH CEUCHUS TEJ BPAIICHHS
6.11 HW3BiekaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh HHPOPMAIIUIO O IPOCTPAHCTBEH-
' HBIX TEOMETPUYECKUX (PHUTypax, IPEJICTABICHHYIO HA YePTEkKax U PUCYHKAX
[TpumeHsATh TeoMeTpUYecKre (GAaKTHI U PEIICHUS CTEPEOMETPUUECKHX 3a/ad, Ipe-
6.12 MOJIAraloIIMX HECKOJBKO IIAroB PELICHUS, €CIIU YCIOBUS MPUMCHEHHUS 3a/1aHbl B SIB-
HOIi (hopme
6.13 OmnepupoBaTh NOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIMOTHSITE JEWCTBHS CII0KEHHS BEKTOPOB, BEIYMTAHHUS BEKTOPOB U YMHOKEHHS BEK-
' TOpa Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaat0T
6.15 [TpuMeHsATh MpaBUIIO Mapaieenuesia Mpy CI0KEHUU BEKTOPOB
OrmnepupoBaTh MOHATHIMH: JIEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
6.16 BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YrOJl MEKAY BEKTOpPaMH, CKa-
JSIPHOE MTPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIEC 1 KOMILJIAHAPHBIE BEKTOPHI
Haxoauth cyMMy BEKTOPOB M MPOM3BEICHHE BEKTOpPA HA YUCIIO, YTOJ MEXKIY BEKTO-
6.17 paMu, CKaJsIpHOE MPOM3BEICHUE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUTMHEAPHBIM
BEKTOpaM
6.18 3agaBaTh MIOCKOCTh YPaBHEHUEM B JIEKapPTOBOM CHCTEME KOOPIHMHAT
6.19 Pemate mpocteiilne reoMeTpUYECKHE 3ajadd  Ha IMPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOTO METO/1a
Pemath 3amaun Ha J0KA3aTeNbCTBO MAaTEMATHYECKUX OTHOIICHHH W HaXOXJICHHE
6.20 TeOMETPUYECKUX BEJIMYHH 10 00pa3iaM MM aJlfOPUTMaM, IPUMEHsISl U3BECTHBIC Me-
TOJIBI TIPH PEUICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4
6.21 [MpumensTh npocTenme pOrpaMMHEIE cpencTBa 1 AIIEKTPOHHO-
' KOMMYHHUKAI[HOHHBIC CHCTEMbI TIPU PEIICHUN CTEPEOMETPHUYECCKUX 33124
6.22 [TpuBOIUTE MPHMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NMPHUPOJE M KHU3HHU, pac-
' MI03HABaTh NPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE
[TpuMeHATh MONydeHHbIC 3HAHUS HA MPAKTHKE: aHATM3UPOBATh peabHbIC CUTYaIlUU
U MPUMEHSATh HM3YYCHHBIC TOHITHS B MPOIECCE MOMCKA pEIICHHS MaTeMaTHYeCKd
6.23 cOpMyYITHPOBaHHOW MPOOJIEMBI, MOJICTUPOBATh pEATbHBIC CUTYAIlMH Ha SI3BIKE T'€O-

MCTpUHU, HUCCIICAOBATL MOCTPOCHHBIC MOACIU C HCIOJB30BAHUCM TI'COMCTPHUYCCKUX
MOHATUN U TCOPCM, arirapara aJ]FC6pLI, peuaTth MPAKTUYCCKUC 3a/]a4r, CBA3AHHBIC C




HaxXO0XJACHUCM I'COMCTPHUYCCKUX BCIINYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, psimasi, INIOCKOCTb, IPOCTPaHCTBO. [IoHs-
THE 00 aKCHMOMAaTHYEeCKOM IOCTPOCHHU CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOE pacrionokeHue npsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECH, [TapaJlICIbHbIE
U cKpeuBarouiiecs npsimble. [lapanienbHOCTh IPSIMBIX U INIOCKOCTEN B IPOCTPAHCT-
BE€: IMApaJUICIIbHBIE IPSIMBIE B MPOCTPAHCTBE, MMAPAJUIEIBHOCTh TPEX MPSAMBIX, Mapal-
JIENBHOCTh MPSIMOM M IUIOCKOCTHU. YTJIBIC COHAIPABICHHBIMA CTOPOHAMM, YTOJ MEXKIY
IpsIMBIMU B IIpocTpaHcTBe. [lapaiiebHOCTh MIOCKOCTEN: NMapalielIbHbIE INIOCKOCTH,
CBOMCTBa HapajjieNbHbIX IUIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETPAdAp, KyO, napaiesienune]l, IoCTPOEHUE CeYeHU

7.3

7.4

IlepneHqMKyISIpHOCT NPSIMOM M IUIOCKOCTH: NEPIEHAMKYJISAPHBIE IPSMBIE B IPO-
CTPAHCTBEC, MPAMBIC ITapaIJICIIBHBIC U IICPIICHAUKYJIAPHBIC K INIOCKOCTH, ITPU3HAK IICP-
HNEHIUKYJISPHOCTH NPSAMOM U IJIOCKOCTH, TEOpeMa O NPAMOM HepreHAUKYISIPHON
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXY NPSAMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
yTroJl, TMHEHHBIN yroy AByrpaHHoro yria. IlepneHaukynsp U HakJIOHHBIE: PAaCCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPHU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mIockocten. Teopema 0 TpEX MepHIEeHUKYISIpax

[ToHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIIYKJIbIE U HEBbI-
NyKJIble MHOTOTPAHHUKHU, pa3BEPTKAa MHoOrorpaHHuka. Ilpumsma: n-yrombHas npusma,
IpaHU U OCHOBAHMs MPU3MBI, MpsMasi U HAKJIOHHAs MpPU3MbI, OOKOBasl W IMOJIHAS MO-
BEPXHOCTH Mpu3Mbl. [lapamienenunen, npsMoyrojabHbI Hapaieienurne] U ero CBo-
ctBa. [lupamuna: n-yronpHas nupamuja, TpaHU U OCHOBAaHME MHUpPaMUIbI, OOKOBas U
MI0JIHAsl MOBEPXHOCTh MUPAMUJIBI, MpaBWIbHAS M yCEUEHHas MUpaMHia. DJIEMEHTHI
npu3Mbl U nupamuabl. [IpaBuiibHbIE MHOTOTPAaHHUKU: TMOHSATHE MPAaBUIBHOTO MHOTO-
IpaHHMKa, MpaBUJIbHAs MpHU3Ma M IMpaBUIbHAs NMHUpaMHJa, NMpaBUIbHAs TPEYyroybHas
nupamMuia ¥ MpaBUIbHBIN TeTpasap, KyO. IlpeacraBieHne o mpaBUIIbHBIX MHOTOTpaH-
HUKAaX: OKTadJp, AOJAEKadAp U ukocadapyrue CedeHus Npu3Mbl U IHPaMHIbI

7.5

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIIBHO TOYKH, MPSAMOM, IIIOCKOCTH.
OJIEMEHTBl  CUMMETPUM B  NHPaMHJAAX, HapaUIeNeNUNenax,  IMpPaBUIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Inomaas 6oko-
BOM TOBEPXHOCTH W IIOJHOW IMOBEPXHOCTU NPSIMOM IMPU3MBI, IIJIOMIAJb OCHOBAHMIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3MbI. [11011a1s 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NMUPAMHIBI, TEOpPEMa O IUIOMIAJN YCEYEHHOM MHUPAMUJIBI.



[onsarue 06 06véme. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TonoGubIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH TTOBEPXHOCTEH,
00BEMaMHU 1TOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTU. LlunnHap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 00-
pa3yroias ¥ 0Cb, IJIOL[a1b OOKOBOW U MOJIHON OBEPXHOCTH

6.2

Konundeckas moBepxHOCTh, 00pa3yroue KOHHISCKOW TTOBEPXHOCTH, OCh ¥ BEPIIMHA
KOHMYECKOM MoBepxHOCTH. KOHyC: OoCHOBaHME M BeplIMHA, OOpa3yromias U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymollue u
BBICOTA, OCHOBaHMs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: meHTp, paguyc, Iuamerp, Iouaas IOBEpXHOCTH cdeprl. B3anmHoe
pacrionio’keHre cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cdepsl

6.4

6.5

N300pakeHue Tes BpalleHus Ha IIIOCKOCTH. Pa3BépTka nunmHapa 1 KoHyca

KoM6uHanmu e BpaiieHus: 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS B MHOTOI'PAaHHUK, WIIH TEIIO BPAICHUS

6.6

[Tonsitue 06 o0bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Teil. Teopema 00 00bEME mpsi-
MOYTOJIBHOTO TMapaienenunena u ciuenctsus u3 He€. OObEM IIMHIPA, KOHYcCA.
O6béM mapa ¥ miomaas chepol

6.7

6.8

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHus muMHApa (MapaiieIbHO M NMEPIEeHAUKYIISIPHO OCH), CeUYeHUs KOHyca (ma-
pajuIeTIbHOE OCHOBAHUIO M MTPOXO/SIIEe Yepe3 BEPLINHY), CeUeHHs 11apa

6.9

BexTop Ha miockocTH U B npocTtpaHcTBe. ClI0KEHUEe U BBIYMTAHUE BEKTOPOB. Y M-
HOXKEHHE BEKTOpa Ha 4uciio. PasziokeHne BeKTopa 1o TPEM HEKOMIUIAHAPHBIM BEK-
topam. IlpaBuno napautenenumnena. PemreHune 3anad, CBA3aHHBIX C IPUMEHEHHEM
[IpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpssMoyronbHas cucremMa KoopAuHaT B npoctpaHcTBe. KoopanHartsl BekTopa. [Ipo-
CTEHINNE 33aa4d B KOOPAMHATAX. YTOJ MEXAYy BekTOopamu. CKalsipHOE IPOU3BENE-
HHE€ BEKTOPOB. Beruncienue yrios Mexay NpsMbIMU U IIIOCKoCcTsAMU. KoopanHaTHO-
BEKTOPHBIN METOJ IIPU PELIEHUH I€OMETPUUYECKUX 3a1ad



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE-
3VJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPO-
T'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSI K NPEAMETHBIM Pe3y/IbTATAM OCBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMBbI cpeiHero oouero oopazoBa-
HUA

Bnagenue mMeronaMu J0Ka3aTeNbCTB, AITOPUTMAMH PEUICHMS 3a/1a4; yMe-
HUEe OPMYIUPOBATH U ONEPUPOBATH MOHATHIMU: ONpPE/EICHUE, aKCUOMA,
TEeopeMa, CJIEICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
bopMyIUPOBKH; TPUMEHATh UX; yMeHHEe (POpMyIHUpoBaTh OOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKIECHUE, IPUBOAUTH IPUMEPHI U KOHTPIPUMEDPBI,
HCIIOJIb30BaTh METOJ MaTE€MaTUYECKOW MHAYKLHMH; IPOBOJUTH JOKa3a-
TEJbHBIE PACCYXICHUS IIPU PELICHUH 3a]a4, OLIEHUBATh JIOTUYECKYIO IIpa-
BUJIBHOCTb PAacCyKJIEHUW; YMEHHUE ONEPUPOBATh MOHATUSMU: MHOKECTBO,
MOJIMHO>KECTBO, OTIE€paIlK HaJl MHOXXECTBAMM; YMEHHUE UCII0JIb30BAaTh TE€O-
PETUKO-MHO>KECTBEHHBIH ammapaT Jjs OMUCAHMS PEealbHbIX MPOLECCOB U
SBJICHUH U IIPU PEILIEHUU 3a]a4, B TOM YUCJE U3 APYTUX Y4eOHBIX MpeaMe-
TOB; YMEHHE ONEpUPOBATh MOHATUAMHU: Tpad, CBI3HBIM Tpad, IepeBo,
LUKJI, Tpad Ha MJIOCKOCTH; YMEHUE 3a/1aBaTh U ONUCHIBATh Ipadbl pa3inny-

HBIMHA CHOCO6aMI/I; HCIIOJBb30BAaTh I‘pa(l)BI IIpu pCHICHUUN 3aJ1a4

YMeHue onepupoBaTh NOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEeJBIM MTOKAa3aTesIeM, KOPEHb HATYpaJbHOM CTENEHU, CTETIEHD C
palOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM IOKA3aTEIIEM,
JOrapu(pm 4ucia, CHHYC, KOCHHYC U TaHT'€HC IIPOU3BOJIBHOTO YHUCIIA, OCTa-
TOK 10 MOJYJIIO, PAllMOHAJIBLHOE YNCIIO, UPPALMOHAIBHOE YNCIIO0, MHOXE-
CTBa HaTypaJIbHbIX, LEJIbIX, PALIMOHAIBHBIX, JEUCTBUTEIBHBIX YUCEIl; YME-
HUE UCIOJb30BaTh MPU3HAKU JEIMMOCTH, HAaUMEHBIINHM OOIIMN enuTemb
U HauMeHblllee ofliee KpaTHoe, aaropuT™ EBkimuaa npu pemieHun 3ajad;
3HAKOMCTBO C Pa3JIUYHBIMHU MO3UIIMOHHBIMU CUCTEMaMH CUUCIICHHUS; yMe-
HUE BBIOJHATH BBIYMCICHUE 3HAYCHUN U MPeoOpa3oBaHUs BBIPAKEHUN CO
CTEMEeHsIMH U JiorapudMamu, IpeodpazoBaHusl JpOOHO-pallMOHATBHBIX BbI-
paKeHHIi; yMEHUE ONepUpPOBaTh MOHATUSAMH: MOCIEI0BATEIbHOCTh, apu -
METHYEeCKasl Mporpeccus, reoMeTpuueckas rnporpeccus, 6ECKOHEYHO YObI-

Baromias recoMCeTpuiCCKas MmporpecCusd; yMCHUC 3aJaBaTh MOCICAOBATCIIb-



HOCTH, B TOM YHCJIE€ C TIOMOILBIO PEKYPPEHTHBIX (HOPMYII; YMEHHE ONepHU-
pOBaTh TMOHATUSIMHU: KOMIUIEKCHOE YHUCIO, COMPSKEHHBIE KOMIUICKCHBIE
YyHclia, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4ucia, gopma 3alucu KOM-
TUICKCHBIX 4ucell (TeoMeTpudecKasi, TPUrOHOMETpHUYECKas U anreopamde-
CKasi); YMETh MPOU3BOAUTH apu(MeTHdecKue ACUCTBUS C KOMIUIEKCHBIMU
YUCJIAMH; TPUBOJUTH MPUMEPHl HCIOIb30BAHMS KOMIUIEKCHBIX YHCEI;
ONEPUPOBATh MOHATUSAMU: MaTpuia 2x2 u 3X3, onpeaeanuTeab MaTPHUIbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBarh MOHATUAMU: palMOHAJIbHBIC, UPPALlMOHAJIbHBIE, 110-
Ka3aTesbHble, CTENEHHBbIE, JIOrapu(pMHUUECKHE, TPUTOHOMETPHUUECKUE
YpaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIEPUPOBATH IOHITHSA-
MH: TOX/IECTBO, TOKAECTBEHHOE TPpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCT-
BO, CHCTEMA YpPAaBHEHUN M HEPABEHCTB, PABHOCWJIBHOCTh YpPAaBHEHHUH, He-
PaBEHCTB U CUCTEM; YMEHUE PELIaTh YPaBHEHMs, HEPABEHCTBA U CUCTEMBbI
C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHMs, HEPABEHCTBA U
CUCTEMBI C ITapaMeTpOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTE-
MBI JUIsl pELIEHHUS] MaTEMAaTUYECKUX 3a7a4 U 33Ja4 U3 pa3JIMyHbIX oOsacTeit

HAayKHU U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh NOHATUAMM: (QYHKIUS, YETHOCTh (DYHKIMM, IIEpUO-
JUYHOCTH (DYHKIMH, OTPAHUYCHHOCTH (DYHKIIMH, MOHOTOHHOCTh ()YHKIIHH,
HKCTpeMYyM (PYHKIIUMH, HauOOJIbIlIee U HaUMEHbIIee 3HAYeHUsI (PYHKIIUN Ha
IPOMEXKYTKE, HempepbiBHas (YHKIUSA, aCUMNTOTHI rpaduka (QyHKIUH,
nepBasi U BTOpas MpoU3BOHAs (YHKIIUU, TEOMETPHUUECKUI U (PU3HUECKUIt
CMBICI IIPOU3BOJIHOM, MepBooOpa3Hasi, ONpeeEHHbIN UHTErpall; yMEHUE
HaXOJUTh aCUMIITOTHI Tpaduka (yHKINHU; YMEHUE BBIUUCIATH MPOU3BO/I-
HbIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMIO3UIUU (YHKIUI, HAXOIUTh
ypaBHEHHME KacaTeJbHOM K rpaduky (yHKIHMH; YMEHHE HAaXOAMUTh MPOU3-
BOJIHBIE 3JIEMEHTApHBIX (PYHKLIMH; YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO
JUIs MiccreloBaHus (PYHKUUH, HAXOAUTh HAauOOJIbIINE U HAUMEHbIIINE 3Ha-
yeHus] QYHKIUH; CTPOUTh Ipa)Ky MHOTOWIEHOB C HCIIOJIb30BAHUEM all-
napara MaTeéMaTU4eCcKOro aHajln3a; NIPUMEHATh POU3BOAHYIO ISl HAXO0X-
JIEHUS] HAWIY4YIIEero pelleHuss B MPUKIAIHBIX, B TOM YHCJE COLMAIBHO-
HYKOHOMHMUYECKUX U (U3UUECKUX 3a]lauax; HaXOJUTh IUIOMIAAN U OOBEMBI
buryp ¢ momoIpl0 MHTErpaja; MPUBOAUTH MPUMEPbl MATEMaTHYECKOTO

MOJIEIMPOBAHMS ¢ TOMOIIBIO AU depeHIInanbHBIX YpaBHEHH

YMeHue onepupoBath NOHATUSIMU: Tpaduk QyHKIMHU, oOpaTHAs QyHKLKSA,




KOMITO3HIMS (DYHKIIMH, JTUHEWHAss QYHKIMS, KBaapaTudHas (yHKIIUS, pa-
[UOHaNbHAs (QYHKIHUSA, CTeNIeHHas (PYHKIHs, TPUTOHOMETpHUYECKHEe (PYyHK-
UK, 0OpaTHBIE TPUTOHOMETpUYECKHe (DYHKIIMH, TOKa3aTelbHas W JIOTa-
pudmuyeckas QyHKIMHM; yMEHHE CTPOUTH TPaPUKH M3YUEHHBIX (DYHKIIHIHA,
BBITIOJIHSITH MpeoOpa3oBaHus rpadukoB GyHKIIHMMA, UCIIOIB30BATh Tpaduku
JUISL U3YYEHUS! TIPOLIECCOB U 3aBUCHUMOCTEH, IPU PEILICHUH 33134 U3 IPYTHUX
y4eOHBIX MPEAMETOB ¥ 33/1a4 U3 PEaIbHOW JKU3HU; BBIpaXaTh GOpMyJIaMu
3aBHCUMOCTH MEXIy BEIHYMHAMH, HCIOJb30BAaTh CBOWMCTBA M Trpaduku
(GYHKIWH IS pelieHrs] ypaBHEHH, HEPABEHCTB U 3a/1a4 C apaMeTpaMu;
n300paxkaTb Ha KOOPJAMHATHOM IIJIOCKOCTM MHOXKECTBA PEIICHUN ypaBHeE-

HHﬁ, HEPAaBCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 337aud Pa3HBIX THIOB (B TOM YHKCJE HA MPO-
LEHTHI, JI0JU U YacCTH, Ha JBUKEHUE, pad0Ty, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 33]a4i U3 00JacTH yNpaBJICHHs JTUYHBIMU U CeMEHHBIMU (UHAH-
CaMH); COCTABJISITh BBIPA)KEHUS, YPaBHEHUS, HEPABEHCTBA U MX CHUCTEMBbI
[0 YCJIOBHUIO 33J1a4yd, MCCIENOBATh IIOJYYEHHOE DPELICHUE U OLICHUBATh
IpaBIONOI00HOCTh PE3yNIbTATOB; YMEHUE MOJAETHPOBATH pPEalbHBIC CH-
TyalllH Ha SI3bIKE MAaTEMATUKU; COCTABJIATh BBIPAXKEHUs, YPABHEHUsI, HEpa-
BEHCTBA M MX CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, UCCIIEIOBATh MOCTPOCHHBIE
MOJIEIM C MCIIOJIb30BAaHUEM arlfapara aareOpbl, HHTepIPEeTUPOBATh MOTY-

YEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apupMEeTHUecKOoe, MeAUaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ W3BJIEKaTh, UHTEPHPETUPOBATH
UH(OpMalKIO, IPEJCTaBICHHYIO B Ta0lMIaX, HAa AMarpammax, rpadukax,
OTpaKaoIlyl0 CBOWCTBA pealbHbIX IPOLECCOB U SIBJIEHUH; MPEACTABIATh
UH(OPMALIMIO C TOMOIIBIO TaOJIUI] M AUarpaMMm; UCCIe0BaTh CTAaTUCTHYE-
CKHE€ JaHHbIE, B TOM 4YHCII€ C NpPUMEHEHUEM TpapuyecKUX METOJI0OB U
AJIEKTPOHHBIX CPEACTB; rpaduyuecku UccienoBaTh COBMECTHbIE Halro/e-

HUS C TOMOILBIO AMarpaMM pacCeUMBaHUs U JTUHEHHON perpeccuun

YMeHue onepupoBaTh MOHATUSMH: CIYYalHBIA OMBIT U ClIy4ailHOE COObI-
THE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUUCISATH BEPOSITHOCTh
C UCIOJIb30BaHUEM I'paUyecKuX METOAOB; MPUMEHATH (OPMYIbI CIIOXKE-
HUS U YMHOKEHHUSI BEpPOATHOCTEH, (HOpMyIy MOITHONW BEpPOATHOCTH, (oOp-
myiy bepHysu, komOuHaTOpHBIE (akThl U (POPMYIIBI; OLIEHUBATH BEPOSAT-

HOCTU pEaJIbHbIX COOBITHI; YMEHUE ONEepUpPOBaTh MOHATUSIMHU: CIydaiiHas
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BEIMYMHA, DPACHPENEICHUE BEPOSATHOCTEH, MAaTEeMATUYECKOE OXHMJIaHUE,
JHCTIepCHs M CTaHJApTHOE OTKJIOHEHHME CIy4YalHOM BEIMYHMHBI, (QYHKIHUN
pacnpezesieHus U INIOTHOCTH PABHOMEPHOI'O, ITOKA3aTe€IbHOIO U HOPpMaJlb-
HOTO pacIpelesIeHU; YMEHHME HUCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pac-
IpefeNeHUi A1 pelieHus 3a/1a4; 3HaKOMCTBO C MOHATUSMU: 3aKOH 00JIb-
IIUX YHCEN, METOJbl BBIOOPOYHBIX MCCIIEJJOBAHWH; YMEHHE MPUBOAUTH
IPUMEPBI IIPOSBJICHUS 3aKOHA OOJBIIMX YMCEN B MPHUPOJIHBIX U 0OOLIeCT-
BEHHBIX SIBJICHUSX; YMEHHE OIIEpUPOBATh INOHATUSAMM: COYETAaHHUE, Iepe-
CTAaHOBKA, YHUCIIO COYETaHWH, YMUCIO IepecTaHoBOK; OMHOM HbroTOHAa;
YMEHUE IPUMEHITh KOMOMHATOPHBIE (DAaKThI M PACCYKICHHS IS PELICHUS
3ajlay; OLICHWBATh BEPOSATHOCTH PEAIbHBIX COOBITUH; COCTaBIIATH BEPOAT-

HOCTHYIO MOJIEJIb U HHTEPIPETUPOBATH ITOIYYCHHBIA PE3yIbTaT

YMeHue onepupoBaTh NOHATUSAMU: TOUYKA, IpsMas, IUIOCKOCTb, IPOCTpaH-
CTBO, OTPE30K, Jy4, BEJIMUYMHA yIJa, IUIOCKUHW Yroj, ABYIPAaHHBIM yrod,
TPEXIPAaHHBIM YroJl, CKPEIMBAIOIIMECS MPSMbIE, NAapaJUIeIbHOCTh U IEp-
NEHAUKYISPHOCTh NPSAMBIX M INIOCKOCTEH, Yrojl MEXAY IPSAMBIMH, Yroj
MEXly IPSIMON U TUIOCKOCTBIO, YIOJl MEXKAY IJIOCKOCTSMHU, PACCTOSIHUE OT
TOYKHM JO IUIOCKOCTH, PACCTOSIHUE MEXIY NPSMBIMHU, PACCTOSHUE MEKIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BAaTh IPU PELICHUHM 3a/ad H3Y4YEHHbIE
(bakThl U TEOpeMbl INIAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKpPY’KaloIllero MUpa; CTPOUTh MaTEMATUYECKUE MOJENIN C MTOMOIIBIO T'€0-
METPUYECKUX MOHATHH U BEJINYMH, PEIIATh CBSI3aHHBIE C HUMM ITpaKTHYe-

CKHE 3aa4n

YMeHue onepupoBarh MOHATHSAMH: IUIOUIanb (QUIYpbl, 00bEM GUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBIA MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenunesa, npusMa, nupamuaa, Gurypa v moBEpXHOCTb Bpa-
HIEHUs, IUINHP, KOHYC, Map, cdepa, miomans chepsl, MIoaas noBepx-
HOCTH NMUPaMUbl, IPU3MBI, KOHYCA, IUIUHAPA, 00BEM Ky0a, MPAMOYTOb-
HOT'O MapajuleNeNnunena, NupaMuabl, IpU3Mbl, IWIKHAPA, KOHyca, I1apa,
pa3BEpPTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U LUJIMH]Ipa, TapajljielIbHbIe OCH
WIA OCHOBAHUIO, CEYEHHUE I1apa, MIOCKOCTb, Kacaromascs chepsl, IUIHH-
Jpa, KOHyCa; YMEHUE CTPOUTh CEYeHHE MHOTOIpaHHUKa, N300paxaTb MHO-
TOIPaHHUKH, (PUTYPBI U TOBEPXHOCTH BPAILCHUS, UX CEYEHUS, B TOM YHCIIEe
C MTOMOMUIBIO 3JEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSATh CBOMCTBA F€OMET-
pUUYECKUX (UTYp, CaAMOCTOATENBHO (OPMYIMPOBATH OINpPECICHUS HU3Y-

qa€MbIX (1)I/Il"yp, BbIABHUI'aTh TUIIOTE3BI O CBOMCTBAxX W IMpU3HaAKax reoMeT-




pudeckux (Guryp, 000CHOBBIBATH WIIN OIIPOBEPTaTh UX; YMEHHE MIPOBOIANTH
KJaccu(uKanuio GUryp mo pasiu4HbIM IPU3HAKaM, BBINOIHATH HEOOXO-

JAUMBIC JOIMOJIHUTEIIbHBIC ITOCTPOCHU A
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YMeHHue onepupoBaTh MOHATHSAMH: IBUKEHHE B IPOCTPAHCTBE, Mapali-
JICNTBHBIN TIEPEHOC, CAMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue MOA00MS, MOAOOHBIE (DHUTYpPHI; YMEHHE paclo3HaBaTh
paBHBIC U TIOJ00HBIC (PUTYpHI, B TOM YUCIIEC B MPUPOJE, UCKYCCTBE, apXu-
TEKTYpe; UCIIOJIb30BaTh NTEOMETPUUECKIE OTHOILICHUS TP PEUICHUH 33/1a4;
HAXOJUTh T€OMETPUYECKHE BEIUYHMHBI (JTMHA, YroJI, IUIOMIA/b, 00BEM)
[IPU PEILIeHUU 33/1a4 U3 IPYrUX y4eOHBIX MPEIMETOB U U3 PEaTbHOU KH3-
HU; YMCHHE BBIYHCISATH T€OMETPHUYECKHE BEIWYUHBI (IJIMHA, Yroj, IUIO-
a1k, 00bEM, MIOIIAL TOBEPXHOCTH ), UCTIONB3Ys U3y4EHHBIE (DOPMYIIBI U
METO/IbI, B TOM YHCJIC: IIOMIA b TTOBEPXHOCTH MHUPAMHUIBI, TPU3MBI, KOHYCA,
WIMHApPA, omans chepbl; 00bEM Kyba, MPSIMOYTOJILHOTO Mapasuiesenu-
Tie/1a, TMPaMHUJIbL, TPU3MBI, IHIIMHAPA, KOHYCA, IIapa; YMEHHE HAaXOAUTh OT-

HOIIIEHHE 00BEMOB MOAOOHBIX (HUTYD
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YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAHMHAT,
BEKTOp, KOOPAUHATHI TOYKU, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB, TIPO-
U3BeJIeHNE BEKTOpa Ha YMCIIO, PA3IOKEeHHE BEKTOpa Mo 06a3ucy, CKaIsipHOe
MPOU3BE/ICHNE, BEKTOPHOE MPOU3BEICHUE, YTOJl MEXIY BEKTOpaMH; yMe-
HUE MCMOJIb30BaTh BEKTOPHBIN U KOOPJAUHATHBIM METOJ JJI PELICHUS T'eo-

MCTPUUCCKHX 3a1a4 U 3aaa4 APpYyrux y‘-I€6HBIX npeaMETOB

YMmenune BBI6I/IpaTB HOI[XOI[SIHII/II?I MCTO IJId pCIICHUA 3aJja4r; IOHNMMAaHHC
3HAYUMOCTHU MATCMATUKH B U3YUCHUH NPUPOJHBIX U 06H_IeCTBCHHBIX po-
OECCOB U ﬂBHeHHﬁ; YMCHHUEC pacClio3HaBaTh MPOABIICHHUEC 3aKOHOB MaTcMa-
TUKH B UCKYCCTBC, YMCHHEC ITPHUBOJUTH NPUMECPLI MATEMATUUCCKHUX OTKPBI-

TUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Yucna v BBIYKCICHUS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonaneubpie uncia. OOBIKHOBEHHBIC W JECATHYHBIC IPOOH, MPOIEHTHI, OECKO-
' HEYHBIE IEPUOTUYECKUE IPOOH

13 Apudmernuecknii KOpeHb HATYypalbHOHM cTerneHu. JeWcTBUS ¢ apupMeTHUIECKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC U TAaHT€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaH-
' T'€HC YHCIJIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JleicTBuTenpHble yrciaa. ApUpMETHUSCKHE ONEPaIliy C JICHCTBUTEIbHBIMU YUCIIa-
17 mu. [TpuOmk€HHBIE BBIYHMCICHUS, IMpaBWIIa OKPYIJICHMS, NPHUKHIKA M OICHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanne BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia cuCTeMbl TMHEWHBIX YpaBHEHUH. OnpeaeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH



OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6uacTh ompeneneHusi 1 MHOXeCTBO 3HadeHuid (GyHkiuu. Hymu dyakmuu. [Ipome-
32 KYTKU 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl U
' MHHUMYMBI QyHKIMH. Hanbospiiee 1 HanMeHblllee 3HaUeHUE (PYHKIIMU Ha IIPOMe-
KYTKe
33 Crenennas GyHKUMs ¢ HaTypajdbHBIM M LIENbIM IMOKa3areneM. EE cBoiicTBa u rpa-
' ¢ux. CoiicTBa 1 rpaduK KOpHS N-Oi CTEIICHH
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku pazpbeiBa. AcuMnToThl rpadpukoB GpyHkiuil. CBoiCTBa (QyHKIMIA, HETIPEPHIB-
' HBIX Ha OTpE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpumeHneHre NPOU3BOMHON K HMCCIEAOBaHMIO (YHKIMI Ha MOHOTOHHOCTH M JKC-
4.2 TpeMyMbl. HaxosxieHne HamOOJNIBIIEro M HaMMEHBIIETOo 3HAa4YeHUs (DYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI
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rue, AkimoHepHoe odmectBo «M3aarenbctBo «IIpocBerienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://7.math.ru/courses

https://uchi.ru/teachers/lk

https://sdamgia.ru/
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