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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuaroruxest 10 KJIacCOB  pa3pabotaHa Ha ocHoBe DexepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIONIIIMH OCHOBY JIJII CaMOPa3BUTHsSI M HEMPEPHIBHOTO 00pa3oBaHMUS,
[EJIOCTHOCTh OOLIEKYNbTYPHOTO, JIMYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YYaroIIuXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yabTAaTOB OOy4YEHHUS TEOMETPHH B HAIpPABICHWU JHUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpOBaHUS (YHKIMOHATIHLHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCUUIUIMH. Pa3Butue y oOydaromuxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUICHUH pPEaTbHOTO WM WACATHHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKON HAyKOW SIBJICHUA MW TPOLECCOB PEATBHONO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HaHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yuUalmxcs, a Takke KauyeCTB MBIIIJICHHUs, HEOOXOAMMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEeMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA MPH PEIICHUH 3a]1ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JAcCTIX AESITeNbHOCTH 4enoBeka. OpHEeHTalus 4YellOBeKa BO BPEMEHH M
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COIMaJbHOTO ObiTHs, ¢dopMma
OTPaXKEHHUSI OKPYXKAIOIIEr0 MHpA, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMHU



oOpazamMu OOBEIUHSET pa3Hble BUIbl YYECOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
SBIIICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3amada (opmMupoBaHHS y OOYYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl yueOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCTEIIHOTO MPOJOJIKEHHUsI 00pa30BaHuUs
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeIHA3HAYCHA MJIs
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOT'O 0011ero odpazoBaHus. Takum oOpa3zoM, oOydaromiygecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riyO0OKo, €clii B JajibHEHIIEeM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HaHUSAX B MIPOPECCHOHATBHOMN AEATEIbHOCTH.

JlocTmKeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10 Kiiaccax sBISIOTCS:

e (opMHpOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIIM MHPOM;

e (opMupoBaHHE MPENCTABICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSAX, TO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3Hble SBICHUS OKPYKAIOLIETO MUPA;

e (opMHpoBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENISIX MU B
peaIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU TOHSATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpOoBaHHE  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
paccy X JIeHUs B XOJ€ PEUICHHUs CTEPEOMETPUUYECKUX 3alad W 3a7ad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuTHE WHTEIJIEKTYaJIbHbBIX 151 TBOPYECKUX CIOCOOHOCTEH
oOyJarolmuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBanue GbyHKIHOHATBHOU IrPaMOTHOCTH, PEIEBAHTHOM
F€OMETPUU: YMEHHE pPAClO3HABaTh IMPOSBICHUS TIE€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIMpoBaTh HMX Ha A3BIKE
r€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJCIIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN aIIapar JUisl PELIEHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO ITPEIMETA.

[Tpenmourenue oTAaETCA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
ydaluxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coaepxkaTesibHble JTUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEpKAaTEIbHBIM JIMHUSAM, HO W IO TOJIam
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMH OCYILECTBIISUIOCH MOCIIEIOBATENBHO U MOCTYIIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MNPEACTaBICHUN OOYy4YalolUXCs, pacuIupsis U
yriayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wn3yueHume reomerpum orBoguTcs 2 4yaca B Hememo B 10 kmacce
COAEPKXAHUE YYEBHOI'O KYPCA

10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsATHE 00 aKCMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPUU:
aAKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
NapajulelibHble W CKpelmmBarommecs npsamele. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: IAPAIUICIbHBIE IIPsAMBIE B  IPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIEIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[TapauienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa’Ip, KyO, napajiesienunea; NoCTPOCHHE CEUSHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIAPHONW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HAa  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEW: MPHU3HAK  IEPHNEHIMKYJAPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHororpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBHIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuleJienunes; U ero csoucrsa. I[lupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U TOJIHASL TOBEPXHOCTh MUPAMU JIbl; TPaBUIIbHAS U
ycedéHHas nupamMuaa. OJIEMEHTbl Npu3Mbl W nupamuibl. IIpaBunbHble
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpU3MaA U
IIpaBWJIbHAs IHMPAaMHJA; NPABUIIbHAs TPEYroJibHas IHPAaMHUAA W NPAaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHune O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETpUM B MNHUpaMHaaX, NapajuieNenunenax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.

BrluncieHne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Inomaasr OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSAMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPAMUJIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[Tono6nple Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPAMMBI  Y4EOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yrTC:

I'paknanckoe BocnMTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHHM,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U TIP.), YMEHHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYyHKIHUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAKCHUS K
MIPOLIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JlyX0OBHO-HPaBCTBEHHOI'0 BOCTIMTAHUSA:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBS3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; 0OCO3HAHHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMUBOIO OyayIIero.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pelIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aClleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.



du3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYCCKUE 3HAHUS B
MHTEpecax 30pOBOro M 6e30MmacHOro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOILICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEeSATEIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMpPaBICHHOCTH.

JKOJOrHYeCKOe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKON KYyJIbTYphl, MOHMMAHUEM BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMAIBHOMN
Cpellbl, OCO3HaHWEM TJ00aJTbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUCHTaIlMel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUW ISl peIleHUs 3aj1ad B
0o0JIacTU OKpYXKarolle cpenbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX ITOCIIEICTBUU JUJIL OKPY’KAIOLIEN CPEabI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKW Kak c]epbl 4YeToBEUeCKOW JesATebHOCTH, JTaroB €&
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IIUBWIM3ALMH, OBJAJCHUEM SA3bIKOM
MaTeMaTUKM U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYK) M HMCCIEAOBATEIBCKYIO NESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIle Pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vuusepcanvbnvie  nozmasamenvhvle — Oelicmeus, — 0OeCneyU8arOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoenue



Memo008  NO3HAHUSL — OKpyJcarowe2o  Mupa,  NpUMEHeHUue  JI02UYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).
Bba3oBble JJornueckue JelicTBUA:

BBISIBIISAITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAYy MOHATUSAMU; (POPMYIUPOBATH
ONpENeNeHUs] TMOHATUW; YCTaHABIMBATh CYIIECTBEHHBIH  MpPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA A1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTI0 aHAJTN3A;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh M  NPEOOPA3OBBIBATH  CYXKJCHUS:
YTBEpIAUTEIIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
OPOTUBOpEYMs. B (pakTaxX, [aHHBIX, HAOJIOJECHUSX U YTBEPKACHUSIX;
npeqiaraTb  KpUTEpUU s BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JieNnaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;
IPOBOAUTH CaMOCTOSITEJIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOIO), BHICTPAUBATh APIyMEHTAIIHIO,
NPUBOJUTH MPHUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pelIeHMs, BbIOMpaTh HauOosiee MNOAXOASIUNA C YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCTIONIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONIHE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHECHUE;

IPOBONTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
O0BbEeKTa, SIBJICHHSA, TPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
NPOBEAEHHOTO HAOIONCHHUS, UCCICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TAKKE BBIIBUTATH
MPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmanmeii:



2)

BBISIBJISITH AePUINUTHI HHPOPMAIUH, NAHHBIX, HEOOXOAUMBIX IIJIsi OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a0a4u;
BbIOMpaTh ~ MHGOpPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHAJTN3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUOB U (OPM IMpEICTaBICHHUS;
CTPYKTYpPUPOBaTh UHPOPMAIUIO, IPEACTABIATH €€ B Pa3IMYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLICHUBATh Ha/I&KHOCTD UHpOpMaIUH o CaMOCTOSITEIIHO
cOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanonuvie KOMMyHuKamuenwvle Oelicmeus,  0Oecneuusarom

chopmMupo8anHOCmMb COYUAILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U HEJIIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS 10
XOJIy pelIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJIECHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
poOJIeMBI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYyTUX
YYaCTHHKOB JHaora, OOHapyXWUBaTh pa3Indue W CXOJICTBO TO3WIINN; B
KOPpEKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pPE3yJbTaThl  pEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  MpPEUMyIIeCTBA  KOMAaHJIHOH U
WHAMBHUIYaJIbHON pabOThI PU pellIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThl, pacnpeaensaTh BUAbI padoT, JOrOBapUBaTLCA, 00CY X AATh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WiIE€HAMH KOMaH]IbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIMI MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuugarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:



e COCTaBIISITH IUJIaH, AJITOPUTM PEILICHUS 3a/1a4d, BEIOMPATH CIIOCOO PEIICHHMS
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHbOpMaIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENHLHON pedieKcuH Kak OCO3HaHUSs
COBEpUIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e TNPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PELICHUU
3aa4d, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIICHHBIX TPY/THOCTEH;

e OLEHUBATh COOTBETCTBHE PE3YJIbTaTa ILEIH U YCIOBHSIM, OOBICHITH
MPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3YyJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

OnepupoBarh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpyMEHATE aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUU
r€OMETPUYECKUX 3a1a4.

OrnepupoBaTh NOHATUSAMMU: NMAPAIUIENBHOCTh U NEPIEHAUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJIa,
pedpo IBYTPAHHOTO yria; JUHEHHBIM Yroyl JBYIpPaHHOIO yIJa; rpajycHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh NOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbIH
MHOTI'OTPAaHHHUK, JJIEMEHTHI MHOTOIPaHHUKA, IPABUIILHBI MHOTOTPAaHHHUK.

Pacrno3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NHpaMuIa; MpU3MAa,
NPSIMOYTOJIbHBIN NapaJijiesienunei, Kyo).

KnaccupummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHMKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIesICUIEe bl ).

OnepupoBaTh NOHATUSAMHU: CEKYIAs IIJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, HCIIOJIb3YSI METO/] CJIEJIOB.



CrpouTh c€Y€HUS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, IPHUMEHSS HW3BECTHBIC AHAIUTUYECKHE METOJAbl IIPU PELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS ITPSMBIMU.

Pemarp 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, TPHUMEHSSI W3BECTHBIC AHAIUTUYECKHE METOAbl IPU PELICHUU
CTaHJAPTHBIX  MaTeMaTMYECKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAA NOBEPXHOCTEH MHOTIOIPAHHUKOB (MpU3MA,
nupamMyaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOUIEHHS MEXKIY
IJIOLIAASIMU TOBEPXHOCTEHN, 00BEMaMU TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATHUSMHU: CHMMETpPUS B IPOCTPAHCTBE; ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBATH U HMHTEPHPETUPOBATH HH(MOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIaratouX HECKOJIBKO IAaroB PEIICHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoAMTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TIPUMEHSTh HM3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKn CPOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH PEaAbHbIE
CUTyallUM Ha A3BIKE TEOMETPUH, HCCIEAOBaTh IIOCTPOECHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEIUUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounvecTBO yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/7f4131ce
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/7f4131ce
3 [lepneHqUKyYISPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/7f4131ce
N bubnuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/7f4131ce
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUS U YTJIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

ITOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl

OcHOBHBIE IOHATHS CTEPEOMETPHUU:

TOYKa, MpsiMasi, IIIOCKOCTh,

1 npoctpancTBo. [IpaBuia usodpakeHus 1 bubnuoreka [IOK
Ha PUCYHKaX: N300pakeHUs https://m.edsoo.ru/7f4131ce
TUIOCKOCTEH, MapaylIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka
[TonaTus: nepecekaromuecs

2 TUTOCKOCTH, ITePECEKAIOIIHECs MpsMast 1 bubmmorexa [JOK

> T°P P https://m.edsoo.ru/7f4131ce
U TUTOCKOCTD
[TonsTHs: IepeceKaronecs
3 TUIOCKOCTH, TepeceKaroIecs npsamas 1 bubmmorexa [JOK
> T1eP P https://m.edsoo.ru/7f4131ce
U TUTOCKOCTH
3HAKOMCTBO C MHOTOTpaHHUKAMH,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubnnoreka [JOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/7f4131ce
yepTeKax
HavanbsHbie cBeieHus 0 Kyoe u

5 MMUpaMUIE, UX Pa3BEPTKU U MOAEIIHN 1 bubmmorexa [TOK

P > X Passep ' https://m.edsoo.ru/7f4131ce
CeueHust MHOTOTPAaHHUKOB
6 HauanpHbie cBeneHus o kyoe u 1 bu6mmorexa [IOK

MMAPAMUE, UX PA3BEPTKU U MOJECIIH.

https://m.edsoo.ru/7f4131ce
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CeueHust MHOIOIPaHHUKOB

IToHsTHE 00 AKCHOMATHYECKOM

7 [IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI bubmorexa [IOK
p PEOMCTPHIL: https://m.edsoo.ru/7f4131ce
CTEPEOMETPHH U CIIEICTBUS U3 HUX
ITousTHE 00 AKCHOMATHYECKOM
8 IIOCTPOEHUH CTEPEOMETPHUHN: AKCHOMBI bubmorexa [IOK
P PEOMCTPHIL. https://m.edsoo.ru/7f4131ce
CTEPEOMETPHUH U CIICACTBHS M3 HUX
[TousTHE 00 AKCHOMATHYECKOM
9 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa [TOK
P P Tpar: https://m.edsoo.ru/7f4131ce
CTEPEOMETPHUH U CICACTBHS U3 HUX
TTousTre 00 aKCHOMATHUYECKOM
10 [IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI bubmmorexa LOK
P p TP https://m.edsoo.ru/7f4131ce
CTEPEOMETPHUH U CICACTBHS U3 HUX
B3anMHOE pacnosiokeHue NpsiMbIX B
11 IIPOCTPAHCTBE: MepeceKaromuecs, bubnuoreka [IOK
MapasuieibHbIE U CKPEIIUBAOIINECS https://m.edsoo.ru/7f4131ce
[psIMBIE
[MTapannensHOCTh MPSAMBIX U
IUIOCKOCTEHN B IIPOCTPAHCTBE:
12 mapauiejIbHbIE 11;) ﬂhT/;II))Ie B bubnnorexa [IOK
P p . https://m.edsoo.ru/7f4131ce
POCTPAHCTBE; MapaIIeILHOCTh TPEX
MPSIMBIX
[MapasienbHOCTh PSIMBIX U
13 [UIOCKOCTEN B IIPOCTPAHCTBE: bubnmorexa [IOK
poctp o https://m.edsoo.ru/7f4131ce
[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH
14 VYTIIBI ¢ coOHapaBIEHHBIMU CTOPOHAMU bubnmorexa LIOK
p p https://m.edsoo.ru/7f4131ce
15 Yroa Mexay npsiMbIMU B bubnuorexa [IOK



https://m.edsoo.ru/7f4131ce
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IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
VYron Mexay npsMbIMHU B bubnunoreka HOK
16
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
17 [TapaieTbHOCTh TUIOCKOCTEH: bubnmoreka [JOK
napasuiesibHbIE TIIIOCKOCTH https://m.edsoo.ru/7f4131ce
18 CaolicTBa napasuieabHbIX MIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/7f4131ce
IIpocreiire npoCTpaHCTBEHHbBIE
19 (buUryphl Ha INIOCKOCTH: TETPAdIP, KyO bubmorexa LHOK
P + TOTPESAP, 190, https://m.edsoo.ru/7f4131ce
napasuieNenune/
bu6mmoreka [IOK
20 IT 7
OCTPOCHHE CCHeHit https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
21 I1 i
OCTPOBHHC Ceremtd https://m.edsoo.ru/7f4131ce
KonTtponsHast pabora o Teme
99 "ITpsiMble ¥ TUIOCKOCTH B bubnnorexka [JOK
npocTtpancTse. [lapaiuensHOCTH https://m.edsoo.ru/7f4131ce
IPSIMBIX U IIJIOCKOCTEN"
[lepnieHAMKYASAPHOCTH MPSIMON U
23 HJ‘I(I))CKOCI"IFI/I'}II'IG pneH WK I.])'HI HBIC bubmorexa HOK
- HICPHCTAMIYIPD https://m.edsoo.ru/7f4131ce
MpsIMbIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubnuoreka [IOK
MEPIECHIUKYIISIPHBIE K IIJIOCKOCTU https://m.edsoo.ru/7f4131ce
o5 [Ipsimble napasuienpHble U bubmuorexa [IOK
MEPIECHINKYIISIPHBIE K NTIOCKOCTH https://m.edsoo.ru/7f4131ce
26 [Ipu3Hak nepneHuKyIspHOCTH bubnnorexka [JOK
IIPSIMOM U INIOCKOCTH https://m.edsoo.ru/7f4131ce
27 [Tpu3Hak neprneHIuKyIspHOCTH bubnnorexka [JOK
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/7f4131ce

28 Teopema o npsimMoit bubnunoreka HOK
MEPIECHINKYIISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7f4131ce
29 Teopema o npsimoit bubnmoreka [JOK
MEPIECHINKYJISIPHOM MIIOCKOCTH https://m.edsoo.ru/7f4131ce
30 Teopema o npsamoit bubmumoreka [IOK
NEPHEHAUKYIIAPHOHN IIIOCKOCTH https://m.edsoo.ru/7f4131ce
[leprieHIUKYNSAp U HAKIOHHBIE:
bu6 K
31 paccTosiHUEe OT TOYKH JI0 IJIOCKOCTH, hgpg;;fg;?ﬁ /78413 1ce
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '
[leprieHIUKYNSAp U HAKIOHHBIE:
bu6 K
32 paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, htI;Ip;-I/I;I;T:cIi(;?rOu /78413 1ce
PAcCTOSHKUE OT MPSAMOM 10 IIOCKOCTH T '
[leprienAuKyYISAp ¥ HAKJIOHHBIE:
bu6 OK
33 paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, htlfsz'I/I//I;T:(;(si):)lru 78413 1ce
paccTosIHUE OT MPSMOU 0 TUIOCKOCTH T '
[eprienaAuKyYIISAp ¥ HAKJIOHHBIE:
b K
34 paccTosiHUAE OT TOYKH JI0 IJIOCKOCTH, h::fj;ﬁ::;;?ﬁ [7f4131ce
paccTosiHUAE OT MPSMOM JI0 TIOCKOCTH T '
35 VYTI1bl B IPOCTPAHCTBE: YTOJ MEXIY bubnmnoreka [JOK
IIPSIMOM M TNIOCKOCTBIO https://m.edsoo.ru/7f4131ce
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi bubnnoreka [JOK
JBYTPAHHOI'O yIJla https://m.edsoo.ru/7f4131ce
37 JIByrpaHHBIN yroJI, TMHEHHBIN yroj bubnnoreka [JOK
JBYTPaHHOIO yrjia https://m.edsoo.ru/7f4131ce
[leprieHAUKYIAPHOCTH MIOCKOCTEH:
b K
38 NPU3HAK MEPIICHAUKYISIPHOCTH BYX nomorexa LO

IJIOCKOCTEN

https://m.edsoo.ru/7f4131ce
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[IepnieHAUKYIAPHOCTD INIOCKOCTEN:

39 MPU3HAK NEPIECHIUKYISIPHOCTU ABYX bubmmorexa LIOK
= https://m.edsoo.ru/7f4131ce
IJIOCKOCTEH
IlepnenquKyIIpHOCTD MIIOCKOCTEM:
40 HpII/I)3HaK nel}),neinnxyns{pHOCTn JIBYX bubmmorexa [JOK
& https://m.edsoo.ru/7f4131ce
MJIOCKOCTEH
41 Teopema 0 TpEX nepHeHAUKYIAPaAx bubmmorexa LIOK
https://m.edsoo.ru/7f4131ce
42 Teopema o0 TpEx mepHEHANKYIISIPax bubmorexa LHOK
https://m.edsoo.ru/7f4131ce
43 Teopema o Tpéx meprneHANKYIIpax bubmorexa LHOK
https://m.edsoo.ru/7f4131ce
KonTtponpsHas pabora mo Temam
44 "IlepneHIUKYISIPHOCTD MPAMBIX U bubnuorexa [JOK
miockocteil" u "Yriael Mexy https://m.edsoo.ru/7f4131ce
MPSIMBIMU U TUIOCKOCTSIMU"
[TonaTue MHOTOTrpaHHUKA, OCHOBHBIE
45 AJIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIE bubnuotexa [JOK
Y HEBBINYKJIbIE MHOTOTPAHHUKH; https://m.edsoo.ru/7f4131ce
pa3BEpTKa MHOTOIpaHHHKA
[Ipusma: n-yronpHasi mpu3Ma; rpaHu 1
46 OCHOBAHMS MTPU3MBI; IPSMAs U bubnuoteka [JOK
HAKJIOHHAs MPU3MBbI; OOKOBas U https://m.edsoo.ru/7f4131ce
MOJIHASI TOBEPXHOCTH MPU3MBbI
47 [Tapannenenunes, MpIMOYTOIbHBIN bubnmoreka [JOK
napa’sulesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/7f4131ce
[Mupamuna: N-yronpHast nupamMuaa, Bu6miorexa [IOK
48 I'PaHU U OCHOBaHUE NMUPAMU/IbI;

OOKOBas U MOJIHAs IMOBCPXHOCTH

https://m.edsoo.ru/7f4131ce
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MnUupaMuJbl; IpaBUJIibHAA U yceqéHHa;I
nmupamMmuaa

[IpaBuIbHBIE MHOTOIPAaHHUKMU:
IIOHATHE IIPABUIILHOTO
MHOI'OI'PAHHUKA; IPABUJIbHAS IIpU3Ma

bubmuoreka [JOK

49
Y IIpaBUJIbHAS IUpaMUA; PaBUIbHAS https://m.edsoo.ru/7f4131ce
TpeyroJjibHasi MupamMua u
IPaBUIBbHBIN TETpa’ip; KyoO
[IpencrasieHue o NpaBUIBHBIX

50 MHOTOTPaHHHUKaX: OKTa’d1p, 10AEKadT bubmmorexa LOK

P ' P P https://m.edsoo.ru/7f4131ce
U MKOCa3Ip.
CummeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI bubnuoreka [IOK
CUMMETPHUH B IHpaMUIAX, https://m.edsoo.ru/7f4131ce
napajulieJenumne1ax, NpaBUIbHbIX
MHOTOTpaHHHUKaX
Brruucnenue 351eMeHTOB

52 MHOTOTPaHHHUKOB: péOpa, JrMaroHaiIu bubmiorexa LOK

P + Peopa, ’ https://m.edsoo.ru/7f4131ce
YTJIbI
[Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOU
53 [IPU3MBI, [UIOIA/ b OCHOBAHUMI bubmmorexa [IOK
P ’ y ’ https://m.edsoo.ru/7f4131ce
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IPSAMOM TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MTPABUIILHOM MMHUPAMHU/IBI, bubnmnorexa [JOK

Teopema o TUIOMAau OOKOBOM
MMOBEPXHOCTH YCEUEHHOU MUPAMUIBI

https://m.edsoo.ru/7f4131ce
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55 KonTtponbHas pabora o Teme bubmumoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/7f4131ce
, bubnmoreka [JOK
II
%6 onsTHe 06 0oneme https://m.edsoo.ru/7f4131ce
N bubnmoreka [JOK
> OObEM nHpavHAb: https://m.edsoo.ru/7f4131ce
" bubnmoreka [JOK
o8 OObEM nHpavHAL: https://m.edsoo.ru/7f4131ce
N bubmuorexa [JOK
>9 OObEm mupani bt https://m.edsoo.ru/7f4131ce
N bubmuorexa [JOK
00 OObEm mupani bt https://m.edsoo.ru/7f4131ce
N bubmuoreka [JOK
61 OOBEM U3 https://m.edsoo.ru/7f4131ce
N bubmuorexa [JOK
2
y OObEM IpH3MEI https://m.edsoo.ru/7f4131ce
. bubnuotexa [JOK
63 OOBEM pH3MEI https://m.edsoo.ru/7f4131ce
64 KonTponbHas padbora no teme bubnnorexka [JOK
"OO0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/7f4131ce
[ToBTOpenue, o6o0IIeHNE
65 cucremaTusanus 3Hanuil. [loctpoenue bubmorexa HOK
. 1 ' P https://m.edsoo.ru/7f4131ce
CCYCHU B MHOTOTPaHHHKE
[ToBTOpeHnue, 06001IeHNE
cucTeMaTH3alus 3HaHui. Beraucnenue
66 paccTOSTHUM: MEXy IBYMs TOUKaMH, bubnuorexa [IOK

OT TOYKH JI0 MPSIMOM, OT TOYKH J0
TJIOCKOCTH, MEXIY
CKPEIIMBAOIIUMHUCS TPSIMBIMHU

https://m.edsoo.ru/7f4131ce
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67

68

Htorosast koHTpoJIbHAs paboTa

[ToBTOpeHME, 0600IIEHNE
cHucTeMaTH3allns 3HaHui. Beruucinenue
YIJIOB: MKy CKPEIIMBAOIIMMHUCS
HIPSIMBIMHU, MEXKTY IPAMOM U
TUIOCKOCTBIO, JIBYTPAaHHBIX yIJIOB,
YIJI0B MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. JI.C.Artanacsn. I'eomerpusa. 10-11 kmacc /ydeOHHMK s 00me00pa3oBaTEIbHBIX
yupexaenuii/-M.: [IpocBerienne






