


MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHHE, POPMHUPYEMOE MPU U3yUYEHUU 00YHaAIOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUU uYepe3 OOecreueHUue BO3MOXKHOCTU NMPUOOPETEHUsI U HCIOJIb30BAHUSA
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOUMBIX JJIs1 YCHEMIHOro MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GopMUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMAaTHYECKUMX MOJEIAX, MO3BOJIIOIIMX ONMCHIBaTh M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO almapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTh TIE€OMETPUUYECKHE
MOJEIIN;

(dopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEeHMs], YMEHUS UX IPUMEHSTh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKIECHUS B X0JI1€
pELICHUs] CTEPEOMETPUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
000CHOBaHMY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B ITPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
COCOOHOCTEM 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanrue (PyHKIIMOHATLHONH TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX TMPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEAOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBistoTcsi:  «lIpsiMble M TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BekTopsl UM  KOOpAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
(bopMHpOBaHHE JIOTMYECKUX YMEHUH  pacmpenenserca He  TOJBbKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IPOrpamMMbl, pacHpeleaEHHbIM 10 ToAaM OOY4YEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHeCs
oOpamianuch HEOJAHOKPAaTHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENIBHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOLUXCs, pACIIUPSAS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa30BaTeNIbHBIX MpOrpaMM, OOECHeUnuTh YIiIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUsI MAaTEMAaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o01uM 1 ipohecCuoHaTFHBIM 00pa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs B 10 kimacce — 102 yaca (3 yaca B HeZIeIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapannenpsHOCTh MPAMBIX U IIOCKOCTEN B IIPOCTPAHCTBE: MapAJLIICIIbHBIE
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJlJIENbHOTO MPOEKTUpOBaHUs. I300pakeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MNapajiesenunen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB [l TPEXTPAHHOTO yIJIA.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEd MPaBUIBLHON MNUPaMUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPAaBUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKAdAP U UKOCAP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNUIe d, CUMMETPHsS NPABWIBHBIX IIPU3M, CHMMETpHUS IPABUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapaienenunena. Teopema O pas3IoKEHUHM BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

IHNTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOTO O0IIEeCTBa, TPEACTaBIEHUE O MATEMaTHYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SBIICHUH, MPOIECAYP
rpaXgaHckoro  oOmiectBa  (BBIOOPBI, ONPOCKI W JIPYroe), yMeHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) naTpHOTHYECKOE BOCIIUTAHUE!

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOLIEHHE K



JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMaTUYECKOU IIKOJIBI,
UCIIOJb30BaHUE DJTHUX JIOCTIDKEHUH B JPYrUX HayKaxX, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAEHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUN HAYKH U JESTENbHOCTBIO YYEHOT0, 0CO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYYyIIIETO;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIIOYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEUICHU, pacCyKAE€HUI, BOCIPUUMYHUBOCTD K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJ0B HCKYCCTBA;

5) puzuveckoe BocUTaHME:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUI U
OTIbIXa, peryispHas (u3n4ecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpynoBO€E BocnuTaHMe:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
paznuuyHbiM  chepaM  TPOPECCHOHATBHON  NESTENIbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW U €€ MNPUWIOKEHUSIMH, YMEHUE COBEpLIaTb OCO3HAHHBIA BBHIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTM4eCKOMy  OOpa3oBaHUI0 U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYpPhbl, TIOHUMAHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIIeM, OpUEHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYeCKMX 3HAHMM JUIsl pemieHus 3agad B 00JacTu
OKpYXarolel cpepl, IIAHUPOBAHUE IIOCTYIIKOB M OLEHKH HMX BO3MOKHBIX
MOCIICICTBUUN [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HAYKH Kak cepbl YEIOBEYECKOM AeSITEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL pa3BUTHUSI IMBWIN3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTUYECKOU



KYJBTYpPOU KaK CPEICTBOM ITO3HAHUS MUPA, TOTOBHOCTb OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIBHOCTh UHANBHIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAITh M XapaKTEpHU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKJICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHHUAX, MpeiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

JienaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOIAIINN C YUETOM CaMOCTOATEIIHHO
BBIJICIICHHBIX KPUTEPHUCB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEIbLCKUM WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeTbHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETNOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;



BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHAU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WIUTIOCTPUPOBATH IpapuuecKH;

OLICHHBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M TMCbMEHHBIX TEKCTax, JaBaTh IOSICHEHUSI 110 XOJy PECIICHUs 3aJlauH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJICHUS 3aJlaBaTh BOIIPOCHI IO CYILECTBY OOCYXJIaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXICHHUS C CYXICHUSMH APYTUX YYACTHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOU dopme
bopMyIUpOBATH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BRIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW MH(pOpMAITUH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIA HHTEJUICKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEIBLHOM  peduiekcMM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 331a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTATOB JIEITCIHbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:



MOHUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaTbHOU
paboThl mpu pemieHnH Y4eOHBIX 3a7ad, TPUHUMATH II€Ib COBMECTHOU
NeATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIBI pabOT, IOTOBApPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMMOBBIX (opMax paboTwl (0OCYXmeHHs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI 1 KOOPIMHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YI€HAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT MO KpUTEPUSM, CHOPMYIHUPOBAHHBIM  Yy4aCTHUKAMU
B3aMMOJICUCTBHUS.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH IIOHSATHSMH CTEPEOMETPUH TIPH
pelIeHUN 3a71a4 U MPOBEACHUN MaTeMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX MPU PEIICHUU
TeOMETPUUYECKUX 33/1a4;

e KJIACCH(UIMPOBATh B3aUMHOE PACIOJIOKCHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPAMOU H
TUTOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUAMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TpU3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunes, Kyo);

e KJIACCH(UIIMPOBATh  MHOTOTPAHHWKH, BBIOWpas  OCHOBAaHWUS  JJIS
KJ1accuduKaluu,

e CBOOOJHO OIEPUPOBATH TOHATHUSAMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

e BBINOJIHATH napajuiesIbHOE, LEHTPAJIIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTh, BHIMOIHATE U300pakeHus puryp Ha
IUIOCKOCTH;

e CTPOWTH CEUYCHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBITIOTHITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH  IUIOMIAAM  TOBEPXHOCTEW  MHOTOIPaHHUKOB  (IIpU3Ma,
MMpaMuJia), TCOMETPUIECKUX TEJI C IPUMEHEeHHEM (hOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh ¥ TIIIOCKOCTh CAMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPBHI;



CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B TPOCTPAHCTBE;

BBITOJIHATH JICUCTBHS HAJl BEKTOPAMMU;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0>JICHUE TEOMETPUUECKHUX BETUYHMH, TPUMEHSSI U3BECTHBIE METO/IBI ITPU
pPELICHUM MaTEeMaTUYECKMX 3aJad MOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEMIINE NPOTrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;
U3BJIEKaTh, MPEoOpa3oBbIBATh W MHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUrypax, MNpPEACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIN3UPOBATh PEAJIbHBIE CUTYALlUU, NPUMEHITh U3YYEHHBIE NOHATUS B
Ipollecce TMOWCKAa pElIeHUs MaTeMaTU4ecKd  CcPOopMyTupOBaHHOU
npoOJieMbl, MOJACIUPOBATh PEAIbHBIE CHUTYyallMd Ha SI3bIKE TE€OMETPUH,
MCCIIE0BATh MTOCTPOCHHBIE MOJENIN C MCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUH U TEOpeM, ammapara ajireOpbl, pelarh MPaKTUYECKUE 3ajauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX ATamax pPa3BUTUSI TEOMETPUM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
https://m.edso0.ru/FOMGVR
1 Beenenue B ctepeoMerputo 23 1 D
WHE
2 BzaumHoe pacrnonoxxeHue npsiMbix B 5 1 https://m.edsoo.ru/FOMGVR
IPOCTPAHCTBE WHE
3 [TapamienbHOCTh IPSMBIX U IIIOCKOCTEN 8 https://m.edsoo.ru/FSMGVR
B IIPOCTPAHCTBE WHE
4 [lepneHquKyISPHOCTD MPSAMBIX U o5 https://m.edso0.ru/FAMGVR
IUIOCKOCTEN B IPOCTPAHCTBE WHE
https://m.edsoo0.ru/FOMGVR
) Vel U paccTosTHUS 16 1 WHE
https://m.edso0.ru/FOMGVR
6 MHororpanHuku 7 1 WHE
https://m.edsoo0.ru/FOMGVR
7 BexkTops! B mpocTpaHcTBE 12
WHE
[ToBTOpEeHUEe, 06001IEHNE 1 https://m.edsoo.ru/FSMGVR
8 . 5 2
CUCTEeMAaTHU3alUsl 3HAHUMN WHE
OBIIEE KOJIMYECTBO YACOB I10
. 102 6 0

[TPOI'PAMME



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/ Tema ypoka
n

KoanuyecTBO 4acos

KoHnTpoJbHbie

Bcero
padoThI

Jara

IIpakTuyeckn
H3y4YeHHus

e padoThl

Jara
dakTu
yeckasi

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

IToBTOpEHMUE.
[lonsTHA 1 TeoOpeMBI
IJIJAHUMETPHH.
Pemenue
IJTAHUMETPUYECKHUX
3a1a4

02.09

https://m.edsoo.ru/FOIMGVRW
HE

Hcropus passutus
IUTAaHUMETPUH U
CTEpEOMETPHH.
ITonsaTus
CTEpEOMETPUU:
TOYKa, Ipsimas,
IIJIOCKOCTB,
MIPOCTPAHCTBO.
OcHoBHbIE TIpaBUiIa
M300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
HapajuIeIbHbIX
MPSIMBIX (OTPE3KOB),
CepeNHbI OTPE3KA
[TonsaTne
[IEPECEKAIOIINXCS
IIpsIMOM U

02.09

03.09

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SW
K



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/T2NNAU5WK

miockoctH. Ilorsarue
MePECEKAFOIINXCSI
IUIOCKOCTEH.
[TonympocTpancTBO

AKCHOMBI
CTEpPEOMETPUU

08.09

https://m.edsoo.ru/7KZVSHHV
0

Cnencrsus u3
aKCHOM

CsoiicTBa
B3aHIMHOT'O
pacIoaoXeHus
TOYEK, NPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
CriocoOFI 3a1aHus
MPSIMBIX U
MJIOCKOCTEH B
MIPOCTPAHCTBE

08.09

10.09

https://m.edsoo.ru/AHGUTWH2
F

https://m.edsoo.ru/88UACE52Y

[IpencraBnenus o
MHOTI'OrpaHHUKax.
Nzobpaxenue
MHOTOTPaHHUKOB Ha
pPUCYHKAX

15.09

https://m.edsoo.ru/IDKRAG03N

Hauganbabie
CBEJIEHUS O KyOe,
MUpaMuUJIe U TIpU3Me,
HX MOJIEIU U
pa3BEPTKHU

15.09

https://m.edsoo.ru/ZIP3R7LQ2



https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2

[TonsiTue ceuenus
MHOTOTpaHHHKA.
Bo3MoxHbIe
CEUeHUs B
UpamMuiax u
Mpu3Max.
N3o6paxxenune
CEUYEHHUI
(packpaivBaHue
CEYCHUH pPa3HbIMHU
IIBETAMH )

17.09

https://m.edso0.ru/AQXJIJXEDY
R

10

11

Terpasap.
[Toctpoenue

CEYECHMI B TETPAdAPE

1o TpEM TOYKaM Ha
pé€bpax. Coznanue

BBIHOCHBIX qepTexceﬁ

1 3aIlUCh 111aroB
IIOCTPOEHHUS

ITocTpoenue B

TeTpajdaApe CEYCHUH,

MPOXOSIINX Yepe3
pedpo

22.09

22.09

https://m.edsoo.ru/EVUEQAZ7J]

https://m.edso00.ru/XT1VCSWB
2

12

[TocTpoenue B
TeTpajdApe CeYCHUM
I10 33JJaHHBIM
YCIIOBUSM

24.09

https://m.eds00.ru/08LAY6GM
F

13

[Toctpoenue
ceueHuil B Kyoe,

29.09

https://m.edsoo.ru/EKWHLAW
84



https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/EKWHLAW84

pSAMOM
napajuiejenunese no
TpEM TOYKaM Ha
pédpax

14

15

16

17

[Toctpoenue B kyOe,
PSIMOM
napajuieyenumnese
CECUCHHH,
MPOXOASAIINX Yepe3
pebpo

[Toctpoenue B kyOe,
PSIMOM
napajuieJenumes e
CEUCHHH I10
3aJJaHHBIM YCIIOBUSM

IIpumeHenue
CBOWCTB
IepeceueHu i
MPSAMBIX U
ILTIOCKOCTEH,
IUTOCKOCTEN ISt
MOCTPOEHUS CEUCHU I
(MeTon ceoB)

ITocTpoenue
CEYEHUI B
TeTpa’ape,
IIPSIMOYTOJIBHOM
napajuiesienunese,
KyOe 1o 3aJaHHOM1

29.09

01.10

06.10

06.10

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2
N

https://m.edsoo.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW6370D
R



https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/HFW637QDR

IIPSIMOM ¥ TOUKE BHE
eé

18

19

20

ITocTpoenue
CEYCHUU B
nupamuze, Kyoe mo
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YEepPTEXKEH
U1 3aIIUCh 111aroB
IIOCTPOCHHUS

[Toctpoenue
CEYEeHMII B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YEPTEKEN
Y 3aIMCh I11aroB
MMOCTPOEHUS

[Toctpoenue
CEYEHHUM B
nupamue, Kyoe mo
TpEM TOYKaM Ha
péobpax. Coznanue
BBIHOCHBIX YEPTEXKEN
Y 3aMKCh 111aroB
IIOCTPOEHHUS

08.10

13.10

13.10

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/JIAQINZCX

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEeHue
IUTAaHUMETPHH:
Teopema o

15.10

https://m.edso0.ru/L3FYZLILR



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

MIPOMOPIIMOHAIBHBIX
orpeskax. [lomooue
TPEYrOJIbHUKOB

22

23

24

IToBTOpEeHUE
IUIAHUMETPHHU:
Teopema MeHenasi.
Pacyetsl B ceueHusx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS
IUTAaHUMETPUH U
CTEpEOMETPUU

KonTposnbhas
pabota Ne 1 o Teme
" AKCUOMBI
CTEPEOMETPHH.
Ceuenus"

B3anmnoe
pacroyioxkeHue
MPSIMBIX B
MPOCTPAHCTBE.
[Tepecekaronuecs,
napajuiebHEbIE,
CKpEIINBAIOIINECS
MpsIMBIE.
Omnpenenenus

20.10

20.10

22.10

https://m.edso0.ru/TP9F3DVV1

https://m.edsoo.ru/EBLEQ09SZ1

https://m.edsoo.ru/TYO90BHK
Y

25

Teopema o
CYLIECTBOBAHUHU U
C€ANHCTBECHHOCTHU

05.11

https://m.edsoo.ru/CYUQMU9K
9



https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/CYUQMU9K9

IpsAMON
napasuiebHON
JTAHHOU MPSIMOi,
MPOXOIAIIeH uepe3
TOYKY NPOCTPAHCTBA
U HE JIeXKalllei Ha
JAHHOM IPSMOM.
Jlemma o
TepeceueHN
napajuieIbHbIX
MPSAMBIX IJTIOCKOCTBIO

26

[TapannenpsHOCTH
TpEX IPSAMBIX.
Teopema o Tpéx
napasiebHbIX
npsMbix. Teopema o
CKPEILNBAIOIINXCS
MPSIMBIX

10.11

https://m.edsoo.ru/TRPMZB3M

Z

27

28

[TapannensHoE
IIPOEKTUPOBAHHUE.
OcHoBHBIE CBOWCTBA
napaieIbHOro
MIPOEKTUPOBAHHUS.
N300pakenue
pasHbIX QUryp B
napasiebHON
MPOEKINU
HentpansHas
MPOEKIUs. YTOI C

10.11

12.11

https://m.edsoo.ru/03GR50WZ
V

https://m.edsoo.ru/Z5FPAGSHI



https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

COHAINPABJICHHBIMU
CTOpPOHaMU. YT0JI
MEXIy IPSIMbIMU

29

30

3amauu Ha
JI0Ka3aTeJIbCTBO U
HCCIIeIOBaHUE,
CBSI3aHHBIE C
pacrojIoKeHUEM
MPSIMBIX B
IIPOCTPAHCTBE

[TousTHs:
napajuieJIbHOCTh
MPSIMOM U MIIOCKOCTH
B IIPOCTPAHCTBE.
IIpuznak
MapaieIbHOCTH
MpsIMOM U
ITOCKOCTH.
CgoiicTBa
MapaIeNbHOCTH
MPSAMOU U TUIOCKOCTH

17.11

17.11

https://m.edsoo0.ru/7W31COFG6

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue
3aJlauM Ha
BBIYUCIICHUC U
JI0Ka3aTelIbCTBO,
CBS3aHHBIE C
MapajieTbHOCThIO
MPSIMBIX U

19.11

https://m.edso00.ru/2DD9X2MQ
3



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/2DD9X2MQ3

IJIOCKOCTEN B
MPOCTPAHCTBE

32

33

ITocTpoenue
CEUCHMUS,
IIPOXO/ISIIETO YEPE3
JAHHYIO IPSIMYIO Ha
YyepTexe u
napajieIbHOTO
JIPYrou MpsSIMOH.
Pacuér orHOIIEHNI
[TapamtenpHas
MIPOEKIIHS,
MIPUMEHEHHE IS
MIOCTPOCHHUSI CEUCHHIA
KyOa u
napajuiesenunesa.
CaoiicTBa
napajuiesienunesaa u
MIPU3MBI

2411

2411

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

https://m.edso00.ru/930T7FLSK

34

[TapamiensHble
IIJIOCKOCTH.
[Ipu3naku
MapajuIeIbHOCTH
JIBYX TIJIOCKOCTEH

26.11

https://m.edsoo.ru/QFUJAHV88

35

Teopema o
MapajuiebHOCTU U
C€ANHCTBCHHOCTHU
IJI0CKOCTH,
MPOXOIAIIEH uepe3

01.12

https://m.edsoo.ru/2WG4W4XN
0



https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/2WG4W4XNO

TOYKY, HE
MPUHAJICIKALILYIO
JTaHHOM IIJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

37

CBoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
MapajuieIbHOCTH
MIPSMBIX
MepECeUCHUS TIPH
MepeceyeHu  ABYX
napajuieIbHbIX
IIJIOCKOCTEMN TPEThen

CpoiicTBa
napasieabHbIX
IJIOCKOCTEM: 00
OTpe3Kax
MapasieabHbIX
MIPSIMBIX,
3aKITIOYEHHBIX
MEXIY
napajuieaIbHbIMU
IUIOCKOCTSIMH; O
IepECEUCHU U
MIPSIMOM C IBYMs
napauieTbHBIMU
IUIOCKOCTSIMHM

01.12

03.12

https://m.edso0.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRA
-



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/QLA4PYRAT

38

IToBTOpEHue:
teopema [Iudaropa
Ha IJIOCKOCTH

08.12

https://m.edso0.ru/9VJZIWC6J

39

IToBTOpEHuUE:
TPUTOHOMETPHUSI
IIPSIMOYT'OJIBHOTO
TPEYrOJbHUKA

08.12

https://m.edsoo.ru/Z6FNNNT5D

40

41

42

43

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaJuienenumnena

KonTposnbhas
pabota Ne 2 o Teme
"B3aumHoe
pacrosoxeHue
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE.
[TapamiensHOCTB
MPSAMBIX U
IJIOCKOCTEN B
npocrpaHcrae”

IlepnengukynsapHocT
b IIPSAIMOH U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCT
U IIPSIMOM U
IJIOCKOCTH
[IepnenguKynspHOCT
b IIPSAIMOM U

10.12

15.12

15.12

17.12

https://m.edsoo.ru/HYNIQ785Q

https://m.edsoo.ru/FZBZVPOEC

https://m.edso0.ru/I8FBHOGG3

https://m.edso0.ru/K38BG31ZH



https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH

mockocty. [Ipusnak
NEPIECHIUKYIAPHOCT
U IPSAMOU 1
IJIOCKOCTH

44

45

46

47

48

Teopema o
CYILLIECTBOBAHUU U
€IMHCTBEHHOCTH
MPSAMOW,
IIPOXOJALIEH yepes
TOYKY IIPOCTPAHCTBA
u
NIEPIEHIUKYISIPHON
K IUIOCKOCTH
[Iimockoctu u
NIEPIECHIUKYIISIPHBIE
UM IpsIMbIE B
MHOT'OTPaHHUKAX

[imockoctu u
MepHEHIUKYISIPHbIE
UM MpsIMBIE B
MHOTOTpaHHUKAX
[lepnenaukynsp u
HAaKJIOHHAas.
[Toctpoenue
NEepHEeHINKYIISIpa U3
TOYKHU Ha MPSMYIO
[lepnenaukynsp u
HaKJIOHHAs.
[Toctpoenue

22.12

22.12

24.12

29.12

29.12

https://m.edsoo.ru/WF3MTS4E5

https://m.edso0.ru/OKTGKHNS8
[

https://m.edso0.ru/S1IVOAWIW
3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/21IlUD45PR



https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

MEPIICHANKYIISPA U3
TOYKH Ha IIPAMYIO

49

50

51

Teopema o Tpéx
MepHEHIUKYISIpax
(mpsiMast u oOpaTHas)
Teopema o Tpéx
MePIEeHIUKYIIApax
(mpsimast 1 oOpaTHasi)
Yron mexny
CKPEIIMBAIOIIUMUCS
MPSIMBIMU

12.01

12.01

14.01

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/KAEHQ3EQE

52

ITonck
MEepHEHIUKYISIPHBIX
MPSAMBIX C TOMOIIBIO
MEePIEHIUKYISIPHBIX
MJIOCKOCTEH

19.01

https://m.edsoo.ru/EBYVPSMSI

53

OproronanbHoe
MIPOEKTHPOBAHUE

19.01

https://m.edso0.ru/GP0ZX8VHE

54

55

[TocTpoenne
ceueHuit kyoa,
MIPU3MBI,
MIPaBUJILHON
MIUPaMHJIBI C
IIOMOUIBIO
OPTOTOHAJILHOU
IIPOEKIINH
[TocTpoenne
ceueHMi Ky0a,
IIPU3MBI,

21.01

26.01

https://m.edsoo.ru/F5ZMOA1A
E

https://m.edsoo.ru/T50FUDOQOJ



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

56

57

58

59

IIPaBUIILHON
MUPAMUJIBI C
IIOMOIIIBIO
OpTOrOHAJIBLHOU
MPOEKIUU
Cummerpus B
MPOCTPAHCTBE
OTHOCHTEIBHO
IUIOCKOCTH.
IInockoctn
CUMMETpUH B
MHOT'OTPaHHUKAX

IIpuznak
MEePIEHIUKYIISIPHOCT
U NPSAMOU 1
IIJIOCKOCTH KaK
CJIEJICTBUE
CUMMETPUU

IIpaBunbHbBIE
MHOT'OTPaHHUKHU.
Pacuér paccrosinuii
OT TOYKH J10
IIJIOCKOCTH

IIpaBunbHBIE
MHOT'OTPaHHUKH.
Pacuér paccrostnuii
OT TOYKH J10
IIJIOCKOCTH

26.01

28.01

02.02

02.02

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edso00.ru/TJISUOWZT
H



https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/TJSUOWZTH

60

61

62

63

64

65

CriocoObl OMyCTHTH
MePIECHIUKYIISAPBI:
CUMMETpHUS, CIIBUT
TOYKH T10
napasuiebHON
IpsAMON

Casur 1o
HenapaJJieIbHON
MPSIMOM, U3MEHEHUE
paccTosHui

KoHntposbnas
pabota Ne 3 o Teme
"[lepnieHauKyAsIpHOC
Tb MPSIMBIX B
npocTtpaHcTae"

IToBTOpEHuUE: yroa
MEXIy NPSMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

IToBTOpEHME: yroa
MEXIY
CKPELIUBAIOIINMUCS
IpsIMBIMHA B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC
METOAbI BEIYUCICHUA

04.02

09.02

09.02

11.02

16.02

16.02

https://m.edsoo.ru/DHFUCBW
06

https://m.edso0.ru/9OANVFEQE

https://m.edsoo.ru/JW5UZNN8J

https://m.edso0.ru/SKORHWDF
Q

https://m.edsoo.ru/\WBREU9US
7

https://m.edso00.ru/3U40237CK



https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK

yriaa Mexuy
IPSIMBIMU B
MHOTI'OI'paHHHMKaxX

66

JIByrpaHHBIN yroOJIL.
CBOICTBO JIMHEHHBIX

YIJIOB IBYTPAHHOTO
yria

18.02

https://m.edsoo.ru/8H4CYFABO

67

[lepnenqukynspHsie
IUIOCKOCTH.
CBoliCcTBa B3aMHO
MePIEHIUKYISIPHBIX
IUIOCKOCTEH

25.02

https://m.edsoo.ru/FIHM69NV
D

68

69

70

[Ipu3nax
NEPIEeHIUKYJIIPHOCT
M TNIOCKOCTEI;
Teopema O NpsIMOM
IIEpECEYECHUS IBYX
IIJIOCKOCTEN
NIEPIEHIUKYIISPHBIX
TPETbEU MIIOCKOCTH
[IpssMOyTONBHBIN
napajuleJIenunesn;
KyO; u3MepeHus,
CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuiefienuneaa
Teopema o
JyaroHaau
IIPSIMOYTOJIBHOTO

02.03

02.03

04.03

https://m.edsoo.ru/FY5TMQ43F

https://m.edso0.ru/K99DBNDA
W

https://m.edsoo.ru/EST10AD6I



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

rapajienenurena u
CJIeCTBHE U3 Hee

71

CrepeomMeTrpuueckue
" NPUKIIaAHBbIC
3aJauu, CBSI3aHHbIC
CO B3aMHBIM
pacnoiaokeHneM
HPSMBIX U
TUIOCKOCTH

09.03

https://m.edso0.ru/4ATBYU36HZ

72

73

[ToBTOpeHue:
CKPEILMBAIOIINECS
IIpsIMBIE,
napajuiesIbHbIE
IJIOCKOCTH B
CTaHJIapTHBIX
MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX
MJIOCKOCTEM Ha
CKPEILIMBAOIINXCS
MPSAMBIX, PACCTOSHUE
MEKTY
CKPEIIMBAIOIIUMHUCS
MPSAMBIMHU B MPOCTHIX
CUTYalHsIX

09.03

11.03

https://m.eds00.ru/TL947D6WK

https://m.edsoo.ru/YFWZTORE
N

74

Paccrosinue ot
TOYKH JIO INIOCKOCTH,
pacCTOSHUE OT
psIMOM 10
IUIOCKOCTH

16.03

https://m.edsoo.ru/MWV5GN48EI
M



https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/W5GN48EIM

75

76

Beruucnenue
PaccTOsSHUN MEXTY
CKPEIMBAIOIIUMUCS
MPSIMBIMU C
MTOMOLIBIO
NEPIEHIUKYIISIPHON
IIJIOCKOCTH
TpéxrpanHblid yrod,
HEPaBEHCTBA IS
TPEXTPAaHHBIX YIJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCHUHYCOB
Y CUHYCOB JUJIsl
TPEXTPAHHOIO yIJia

16.03

18.03

https://m.edsoo.ru/5SW9VI1IHM
D

https://m.edsoo.ru/SXGHNLQA4J

77

OEeMEHTHI
chepuueckoit
TCOMETPHH:
reo/Ie3NUECKUE
JIMHHUU Ha 3emiie

23.03

https://m.edsoo.ru/HMVTV74C
P

78

79

80

KonTponsHas
pabota Ne 4 o Teme
"Vl u
paccrosiHus"

CucreMaTu3anus
3HAHUH
"MHOrorpaHHuKk u
€ro DJIEMCHTHI"

[Tupamuna. Bunsl
MUPAMUIL.

23.03

25.03

06.04

https://m.edsoo.ru/AIRTWZ59Y
U

https://m.edsoo.ru/VC3UOAKS3
B

https://m.edsoo.ru/J3R0247E0Q



https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0

[IpaBunbHas
nvpamuaa

[Ipusma. IIpsamas u

06.04

81 HAKJIOHHAs [IPU3MBI. https://m.edsoo.ru/JNDHOOSEQ
IIpaBunbHas npusma
[Ipsmoit
napajuieJenuIe/,
82 MPSIMOYTOJIbHBIN 08.04 https://m.eds00.ru/L8803LZGS
napajuiesenumnesn,
KyO
Brimykmnsie
13.04 https://m.edso0.ru/BATOMDU1
83 MHOTOTPaHHUKH. D
Teopema Ditniepa o
Brimykmnsie
MHOT'OTPaHHUKH.
84 Teopema Diinepa. 13.04 https://m.edso0.ru/QOMX9GA1
[paBuIbHBIE U S
MOJIyTIpAaBUJIbHBIE
MHOTOTpPaHHUKHU
KoHnTponbHas
85 pabota Ne 5 15.04 https://m.edsoo.ru/3N52B3TEM
"MHororpaHHuKu"
ITonsaTue BexTopa Ha
86 MIJIOCKOCTH U B 20.04 https://m.edsoo.ru/LRBSE3B09
IIPOCTPAHCTBE
87 CyMMa BeKTOpOB 20.04 gttps://m.edsoo.ru/M NTSX2XL
88 PasHOCTh BEKTOOB 22.04 https://m.edso0.ru/SHBMZ1PO

H



https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/5HBMZ1POH

I1
89 PABIIO 27.04 https://m.eds00.ru/XSEAN7LA2
napajuiesenumea
v
90 MHOCHHE BeKTOpa 27.04 https://m.edsoo.ru/MJUH128LR
Ha YHUCII0
Paznoxxenue BekTopa
1o 6a3ucy Tpex
91 BEKTOPOB, HE 29.04 https://m.eds00.ru/U760IDCTG
JIS)KAIINX B OJHOM
IUIOCKOCTH
C
92 KaJIApHOE 04.05 https://m.eds00.ru/JZ46VNC71
MIPOM3BEICHUC
Brrunciienue yrna
93 MEX/1y BEKTOpaMU B 04.05 https://m.edsoo.ru/IU5196UQP
MIPOCTPAHCTBE
N o
94 DOCTCHIIHE 3a1asH 06.05 https://m.eds00.ru/FIXV79T8B
C BEKTOpaMH
95 [Ipocrenimue 3agaun 11.05 https://m.edsoo.ru/lJCWURNGO
C BEKTOpaMu 1
96 [Ipocreiimne 3axaun 11.05 https://m.edsoo.ru/BEHWOELK
C BEKTOpaMu S
97 [Ipocreiimue 3anaun 13.05 https://m.edso0.ru/P3W8WZZS
C BEKTOpamMu Y
O06001enue u
B 18.05 https://m.edsoo.ru/ECRMXSN
98 CUCTEMATHU3aIHA M3
3HAaHUH Mo
O06001menue u
B 18.05 https://m.eds00.ru/XXBTFP5W
99 CUCTEMATHU3AIHA

3HAHUH

L



https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/XXBTFP5WL

Nrorosas

20.05 https://m.edso0.ru/SFGPDWNK
100 1
KOHTpPOJIbHAs paboTa O
101 Hrorosas 1 25.05 https://m.edso0.ru/X3ZG8A6SO
KOHTpOJIbHast paboTa
Obobmenre 1 https://m.edsoo.ru/931AWXEK
102 CUCTEMATHU3ALSL 1 25.05 1 ps-IAM. I
3HaHUU -
OBHLIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsMasi, IIIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPUN U CIEJCTBUS U3 HUX NPH PEIICHUU
' reOMETPHUYECKHX 3a/1a
73 OnepupoBaTh MOHATUAMHU: NAPAJICIBHOCTE U MEPHEHIUKYIIPHOCTh
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTs B3aMMHOE PACIONOKEHHE NPSMBIX M ITUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: JIBYTPAHHBIA YroJl, TPaHHU JIBYTPAHHOTO YTJa,
7.5 pedpo ABYrpaHHOIO yria, JMHEWHBIN yrojl IBYIpaHHOIrO yIJia, rpalycHast
Mepa JBYTpaHHOIO yria
76 OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBITYKJIBINA
' MHOT'OI'PaHHMK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBUIIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHbBIE BU/bl MHOIOIpDaHHMKOB (IIUpaMujaa, MpU3Ma,
pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTb ~ MHOTOTpaHHUKH, BBIOMpas ~ OCHOBAHHS  JUIS
7.8 KJaccu(uKauy (BBITYKIIbIC U HEBBITYKITBIE MHOTOTPAHHUKH, TIPABUIIbHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TapauIeIeTTUTIE/Ib])
79 OnepupoBaTtb MOHATHAMMU: ceKyIas IUIOCKOCTB, CEYEHHE
' MHOTOTPaHHHKOB
710 OOBACHATH NPUHIMITBI TOCTPOCHUS CEYEHUH MHOTOIPaHHUKOB, UCIOJIb3Ys
' METO/I CJIE/IOB
CTpouTh CEYEHHsS MHOTOTPAaHHUKOB METOJOM CJIENIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYP:
BU/] CBEpPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaXOXKJIEHUE TEOMETPUIECKUX BEIMYHMH TI0 00pa3iam
WIA aJTrOpUTMaM, MPHUMEHSS W3BECTHBIC AHAIUTHYECKHUE METOMBI TpH
7.12 pEIICHHH CTaHJAPTHBIX MaTeMaTHYeCKHX 3aJad Ha BBIUYMCIICHUE
PacCTOSTHUN MEXKIy ABYMS TOUYKAMH, OT TOYKH JO MPSIMOH, OT TOYKH]IO
TUIOCKOCTH, MEXJTy CKPEIIMBAIOIIUMUCS MPSIMBIMU
Pemrate 3aaun Ha HaXOXJICHUE TEOMETPUIECKUX BEIMYHMH TI0 00pa3iamM
7.13 WIA aJrOpUTMaM, MPHUMEHSS W3BECTHBIC AHAIUTHYECKHUE METOMBI TpHU

PECHICHUN CTAaHAAPTHBIX MATCMATHUYCCKHUX 3aJ1a4 Ha BBIYHCIICHHE YIJIOB




MEXy CKPEIIMBAIOIIMMHUCA NPSMBIMHU, MEXKIY HPAMON U IJIOCKOCTHIO,
MEXy IUNIOCKOCTSAMH, ABYI'PAHHBIX yIJIOB

7.14

Beruncnsate 00BEMBI M TUIOMIATM TMOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mupamMuaa) ¢ IpuMeHeHueM (OopMyJ, BEIYUCIATH COOTHOIICHUS
MEXIY IUIOLAISIMA IOBEPXHOCTEM, 00bEMaMu MOTI00HBIX
MHOTOTPAaHHUKOB

7.15

OnepupoBaTh NOHATUSAMHU: CUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPBI

W3Bnekatb, mpeoOpa3oBbIBaTH M HMHTEPIPETUPOBATH HHPOPMAIHUIO O

7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTYypaxX, MPEJACTABICHHYIO Ha

yepTexax U pUCYHKaX

[IpumensTe reomerpudeckre (PakTbl JUIsl pEIIEHUS] CTEPEOMETPHUUECKUX

7.17 3aa4, MNpeaArnojJararomux HECKOJBbKO IMaroB peIICHHsA, €CIU YCIOBUA

MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

7.18

7.19

[IpuMeHATs mpocTEHIIME MNPOrPaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1a4
[TpuBOIMTE MpUMEpPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U
JKU3HU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpuMeHATH OTy4eHHBIE 3HAHUS Ha NIPAKTUKE: aHAJM3UPOBATh PEaIbHbIE

CUTYallMU ¥ IPUMEHSATh U3yUYEHHbIE TOHITHS B TIPOIIECCE TOUCKA PEIICHUs
MaTeMaTUYecKu  cOpMYIHPOBAHHOW  MPOOIEMBI,  MOAEIUPOBATH

7.20 PCAIbHBIC CUTYyAllUU Ha A3BIKEC I'COMETpPUH, HCCIICAOBATH ITOCTPOCHHBIC

MOJCJIHU C UCITIOJIb30BAHUEM I'COMCTPHUICCKUX MMOHATHH U TCOPEM, alllrapara
anre6pr,1, peiiaTtb NPAaKTHUYCCKUEC 3aJadd, CBA3AHHBIC C HAXOXICHUCM
TCOMETPHUICCKUX BECIIUYNH

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
7 I'eomeTpus
OcCHOBHBIE TIOHSTHS cTepeoMeTpuH. Touka, TpsiMas, TUIOCKOCTh, MPOCTPAHCTBO.
7.1  Tlonsarue 06 aKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUH
U CIIE/ICTBUS U3 HUX
B3anMHOe  pacmonokeHHE ~ TIPSAMBIX B TIPOCTPAHCTBE:  IepeceKaroIiuecs,
napajyielbHble W CKpEUIMBAroIIuecs: TpsMble. [lapamiensHOCTh  TPSMBIX U
7.2 ~ mIOCKOCTeH B  TPOCTPAHCTBE: MapajulelbHBIE TpPSIMbie B  MPOCTPAHCTBE,

napaJijieJIbHOCTb TpéX MpsAMBIX, MMapAJUICIIbHOCTD HpﬂMOfI U IUIOCKOCTH. YTIBIC
COHAIpaBJICHHBIMU  CTOPOHAMH, YrojJ MCKAY IMNOpAMbBIMU B  IIPOCTPAHCTBE.




[TapayienbHOCTD INIOCKOCTEM: IMapajuIeIbHbIE IIIOCKOCTH, CBOMCTBA MapaJIICIbHBIX
mockocTeit. [Ipocreiinme mpocTpaHCTBEHHBIE (PUTYPBI HA TNTIOCKOCTH: TETPa’ap, KyoO,
napajuleJIenunes, IOCTPOCHNUE CEUEHUN

7.3

7.4

[lepneHUKYIAPHOCTE IPSAMOM M IUIOCKOCTU: IIEPIEHAMKYJSPHBIE IPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MTAPAJUICIBHBIE U NEPICHANKYJISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH MPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOU MEPIIECHAUKYIAPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEKAY IPSIMOU U INIOCKOCTBIO, ABYIPAHHBIN
YTOJI, IMHEHHBIN YTOJI ABYTPaHHOIO yria. [lepnenauKyisp 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT NMPSIMOM J10 TUNIOCKOCTH, IIPOEKIMs GUTYphI HA
IJIOCKOCTB. [lepneHIuKyIapHOCTh INIOCKOCTEN: NPU3HAK IEPIEHINKYIIIPHOCTH IBYX
mwrockocreil. Teopema 0 TpEX MepIeHIUKYIIsIpax

[lonsiTHe MHOTOrpaHHHKA, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHHUKA, BBIMYKJIbIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. [Ipusma: n-yronbpHas
pu3Ma, TPaHU U OCHOBAHUS MPU3MBI, MpsMasi U HaKIOHHAs MPU3MbI, OOKOBas U
TMOJIHAsL TIOBEPXHOCTH Mpu3MblL. [lapannenenurnen, NpsMOYTOJIbHBIN Mapajielenunea
u ero cBoiictBa. Ilupamuia: N-yroiapHas nupamujia, rpaHd ¥ OCHOBAHUE MUPAMUJIBbI,
OOKOBasl U TOJIHAS TOBEPXHOCTh MUPAMUJbI, IPABWIIbHAS M yCEUEHHAS MHUPaMHUIA.
DOneMeHThl Tpu3Mbl U nHpaMuibl. [lpaBuUIbHBIE MHOTOTPAHHHMKHU: TIOHATHE
MPaBUJILHOTO MHOTOTPAaHHWKA, TpaBWJIbHAs MpU3Ma U TMPAaBWIbHAS MHUPAMUIA,
MpaBWJIbHAS TPEYroJibHasg MUPaMUa U MPaBUIBHBINA TeTpasrap, kyo. [IpencraBnenue
O TMPaBWIBHBIX MHOTOTPaHHHKAX: OKTadAp, NOAEKadaAp U ukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpusl B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSMOM, TUIOCKOCTH.
DOneMeHTbl CHUMMETPUM B  IHUpaMUJax, Hapajulejenunenax, IMpaBUIIbHbBIX
MHOT'OTPaHHUKAX

7.6

Bbruncnenue >1eMEHTOB MHOTIOIPAaHHUKOB: pE&Opa, auaroHanu, yriel. [lmomanb
OOKOBOI IOBEPXHOCTH M TIOJHOW TIOBEPXHOCTH MpPSIMOW MPU3MBI, IUIOLIA/lb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiIMON mpu3Mbl. [lomans 00xoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH INIPABWIBHOW IHMPAMHJBI, TEOPEMa O ILIOMIAIN
yced€HHOM nupamuabl. [lonsarue 06 06béme. O6BEM nupaMuIbl, IPU3MBbI

7.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKY MJIOLIAAsIMU TTIOBEPXHOCTEH,
o0BbEMamMM OJOOHBIX Tel

IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIET'O OBPA3OBAHUS

Kon

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJIbTATaAM OCBOCHUS

NPOBEPSEMOr0  OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMBbI CpPeIHEro o01ero

Tpe0oBaHusA o0pa3oBaHus




Brnanenne Merogamu J0Ka3aTenbCTB, AJTOPUTMAMM PEIIEHUS 3a7ady;
yMeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IMOHATUAMU: ONPEAEICHHUE,
aKCHOMa, Teopema, CJIEJICTBHUE, CBOWCTBO, NPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUPOBATH
o0paTHOE U MPOTUBOIMOJIOKHOE YTBEPKIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPHI, HCIONb30BaTh METOJ MaTeMaTHUYeCKONM WHAYKLUU;
MIPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYKJEHUsS TMpPU pEUIeHUH 3ajad,
OLICHMBAaTh  JIOTMUECKYI0 IPAaBUIBHOCTb  PACCYXICHMI; yMEHHE
ONEPUPOBATh MOHATUSIMHU: MHOXECTBO, ITOJAMHOYKECTBO, ONEpAaIlMU Hal
MHOKECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIN
anmapar JJis ONMCaHUs PEAbHBIX IIPOLIECCOB U SIBJICHUM U IPU PELICHUU
3aja4, B TOM 4MCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OTepUpOBaTh MOHATUSIMHU: Ipad, CBA3HBIN Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl Pa3IUIHBIMH

CHOCO6aMI/I; HUCIIOJIB30BaTb rpachI IIpyu pCHICHHUU 3a/1a4

VYMeHue onepupoBaTh MOHATHAMM: HATYpajlbHOE UYHUCIIO, LIEI0E YHUCIIO,
CTENEHb C LEIbIM [10Ka3aTesleM, KOPEHb HaTypaJlbHON CTENEHH, CTEIEHb
C palMOHAIBHBIM  I[OKa3aTeleM, CTeNeHb C  JeHCTBUTENbHBIM
mokaszarejeM, JiorapuM Ymcla, CHHYC, KOCHHYC U TaHTEHC
IPOM3BOJILHOIO YMCJA, OCTATOK I10 MOAYJIIO, PALMOHAIBHOE YHUCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHANIBHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHME HCIIOJIb30BaTh
NpPU3HAKU JEIMMOCTH, HAUMEHBIIUN OOLIMI JEIUTeNh U HauMEHbIIIee
o01iee kpaTHOe, anroput™M EBKiMaa npu perieHuu 3ajad; 3HaKOMCTBO ¢
Pa3NMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS; yMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHUs JIPOOHO-pallMOHATBHBIX
BBIp@)KEHUIl; YMEHHME ONepHpOBaTh MOHATHSAMM: IOCIEI0BATEIbHOCTD,
apu@meTnyecKkas nporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEUYHO
yObIBaloIasi  reoMeTpuuecKass  MpOrpeccus; yMEHHE  3a]1aBaTh
MOCJIE0BATENBHOCTH, B TOM YHCIIE C TOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OMEepUpPOBaTh MOHATHUAMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHbIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO Yucia, popma
3allMCH KOMIUIEKCHBIX 4ucell (TeoMeTpuyeckasi, TPUrOHOMETpHUecKas 1
anreOpanveckas); yMeTh MPOU3BOAUTH apU(PMETHUECKUE TEHCTBUS C

KOMIUUICKCHBIMU  YUCJIaMH, [IPUBOAUTL TMPUMCPBI  HUCIIOJIB30BAHUA




KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATHAMHU: MaTpuia 2x2 u 3x3,

ONpCaAC/IMTCIIb MATPHUILIbI, FGOMeTpI/I‘IGCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue ornepupoBaTh MOHATUSMU: pallMOHAIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTeibHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUUECKHE
yYpaBHEHUsST W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OINEPUPOBATH
MOHATUSIMU: TOXJIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW W HEPABEHCTB, PaBHOCUJIBHOCTD
YpaBHEHUW, HEPABEHCTB U CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMbl C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSTbH
YpaBHEHUs, HEPABEHCTBA, WX CUCTEMBI ISl PEIICHUS] MaTeMaTHYECKUX

3aJiad 1 3aaa4 M3 pa3JINIHbIX obnacreit HAayYKH U peaHBHOﬁ KHN3HU

YMeHHe onepupoBaTh MOHATHAMH: (QYHKIUSA, YETHOCTh (YHKIIUH,
NEPUOMIHOCTh (YHKIIMU, OTPAaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTB
byHKIMH, SKCTpeMyM (DYHKIIMU, HauOOJIbIllee ¥ HAUMEHbIIIee 3HAUCHUS
(GyHKIMU Ha MPOMEXKYTKE, HENIPpephIBHAS (PYHKIIWS, aCUHMIITOTHI rpaduka
GbyHKIMY, TIepBas U BTOpasi MPou3BoAHAs (YHKIIUU, TE€OMETPUUECKUNA U
¢u3nyecKkuil CMBICT MPOU3BOAHON, IepBOOOpa3Hasi, OINpeAcIEHHbIN
WHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH, YMEHHE
BBIUMCIIATh IMPOU3BOAHBIE CYMMBI, IIPOU3BEIEHHUS, YAaCTHOIO H
KOMIO3UIUHN (PYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIIMIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HauOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIHMI; CTPOUTH
rpaMKu MHOTOWJIEHOB C MCIOJIb30BAHUEM amlapara MaTeMaTH4eCcKOro
aHalIM3a; MPUMEHSTh NPOU3BOJHYIO MJI HAXOXKICHUS HaWIydIlero
pellieHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H
bu3NYecKuX 3aa4ax; HaXOJUTh TIOMAIN U 00BEMBI (PUTYP C TIOMOIIIBIO
WHTETpaa; NMPUBOAUTH MPUMEPH MATEMAaTUYECKOTO MOJEIUPOBAHMS C

oMOoUIbI0 AU PepeHnanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh HOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
byHKIMA, KoMno3uuus (GYHKIUH, JTuHEeHas (QyHKUMs, KBaapaTHUHas
byHKLu, paroHaIbHast byHKLu, CTENEHHAas byHKLHS,
TPUTOHOMETpPHYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GbyHKLIMHU, TOKa3aTenbHas M Jorapupmuueckas (QyHKIUH;, YMEHHE

CTPOUTh TpapUKU H3yYEHHBIX (YHKIHM, BBIIOIHATH MPeoOpa3oBaHUS




rpa¢uKoB (PYHKITUH, UCIIOJIB30BATh TPAPUKH JIJIST U3YUCHUS TTPOIIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a1ad U3 APYIHX Y4eOHBIX NMPEIMETOB U
3aJa4 U3 pealbHOM KU3HU; BRIpAXaTh GOpMyJIaMU 3aBUCUMOCTU MEXKITY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIMHA IS pereHHs
YpaBHEHU, HEPaBEHCTB U 3aJady C MapaMeTpaMu; H300pakaThb Ha
KOOPJHMHATHOM IUNIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHH, HEPABEHCTB

U UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4YHCIIE Ha
IPOIICHTHI, JI0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJOT'H, 3aJ1a4i U3 00JaCTH yNpaBJICHUS JIUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHHs, HEPAaBEHCTBA U MX
CUCTEMBI 10 YCIIOBHUIO 3aJa4yH, MCCIELOBATh IOJyYCHHOE pELICHUE U
OLICHMBATh IIPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha A3BIKC MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHne onepupoBaTh MOHIATUSMU: Cpe/lHee apuPMeTHIeCKOe, MEUaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHHUS, Pa3Max, TUCIICPCHs, CTAHIapTHOE
OTKJIOHEHHE YMCIIOBOTO HabOpa; yMEHHE M3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpMalIHIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIbIO TaONMIl ¥ JAWAarpaMM; HCCIIEIOBaTh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE€ C MPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPECTB; TpaUUECKH UCCIEIOBATh COBMECTHBIE
HAOJNIOZICHUSI C TIOMOIIBIO JHUarpaMM pacCEeMBaHUS U JIMHEHHOU

perpeccun

YMeHne onepupoBaTh IOHATHAMM: CIY4alHBIM ONBIT W CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJIb30BaHUEM TIpadUyecKUX METOJIOB; MPUMEHSThH
(bopMyNbl CIOXKEHUS U YMHOXKEHHUS BEpOSITHOCTEH, (popMyny MOTHOU
BEpOATHOCTH, hopmyny bepHysmuin, komOuHaTOpHBIE PaKThl U HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE ONEepUpOBaTh
MOHATUSIMM: CllydyailHasi BeJNWYMHA, pacCHpelesIeHne BEpOSITHOCTEH,
MaTEMaTHUYECKOE OXHUAAHWUE, AMUCIEPCHsT U CTaHAApTHOE OTKIOHEHHE

CIy4ailHOM BEJIMYMHBI, (YHKIMM pACOpPENENIeHUs U IJIOTHOCTH
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PaBHOMEPHOI0, ITOKA3aTeIbHOTO W HOPMAJIBHOIO PACHPENCICHUI;
YMEHUE HCIIOIb30BAaTh CBOWCTBA M3YYCHHBIX pPaCIpENeIeHUN It
peleHus 3a7ay; 3HAKOMCTBO C IOHSATUSAMM: 3aKOH OOJBIIUX YHUCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHHE HIPUBOIUTH IPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B NMPHUPOJIHBIX M OOLIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOUHATOPHBIE (DAKThI M PACCYXKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH IIOJYyYCHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, INpsMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YyIJA, IUIOCKUH Yroi,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA IpPSMBIE,
[IapAJUIEIBHOCTD U MEPIEHAUKYISAPHOCTh NMPSAMBIX M IIJIOCKOCTEH, yroil
MEXIYy IPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE MEXIY
IIPSAMBIMH, PACCTOSTHUE MEKy IUNIOCKOCTSMH; YMEHHUE UCII0JIb30BaTh IIPH
peLIeHUH 3a7a4y U3y4YeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHUpPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TOMOIUBIO T'€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4YNn

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajmienenurnen, npusMa, nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPaMUJbl, NMPU3MBI, KOHYyCa, IWIMHApPA, 00bEM Kyoda,
IIPSIMOYTOJIBHOTO TapajuIeeNuIea, MUpaMUabl, MPU3MBbI, LWIMHIPA,
KOHYyca, 1Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHJIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cepsl, IMINHAPA, KOHYCAa; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpallleHUs1, UX CEYEHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
(bopMyIpoOBaTh ONpeAEIeHUs U3ydaeMbIX (PUTyp, BHIABUTATH TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX F€OMETPUUECKUX (PUTyp, 0OOCHOBBIBATH WM

OnpoBepraTh MUX; YMEHHE MPOBOAMTH Kiaccudukanuio ¢uryp Mo
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Pa3iIuYHbBIM IIPpHU3HAKaM, BBIIIOJHATD HCO6XOI[I/IMBIC JOIIOJTHUTCIIBHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATUSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajJieNIbHbI NEPEeHOC, CUMMETPHS Ha IUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOJA00Ms, NOAOOHBIE (UIYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (UIYpBl, B TOM YUCJIE B MPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIIOJIb30BAaTh I'€OMETPHUYECKUE OTHOIICHHS
IPU PELLICHUH 3a]1a4; HAXOAUTh F€OMETPUUECKUE BEIMYHMHBI (JUIMHA, YOI,
I0Iaab, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U
U3 peaJbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUYECKHE BEIUYHHBI
(mMHa, yroi, IIOmAAb, 00BEM, IJIOMIAh MOBEPXHOCTH), UCIOIB3YS
u3ydeHHbIE (POPMYJIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCA, MWIMHIPA, TUIOMaas chephl; 00béM KyOa,
OpsSMOYTOJIbHOTO Mapajljiesenunena, MUpaMHUIbl, MPHU3MbIL, MIHHIPA,

KOHYCa, [I1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOT00HBIX (QUTYD

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BE/ICHUE BEKTOpa Ha 4YHCIIO, pa3jokKEHHE BEKTOpa Mo Oasucy,
CKaJsIpHOE MPOM3BEJCHHE, BEKTOPHOE TIPOU3BEACHHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJAUHATHBIA METO]
JUISL pelIeHHs] TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

IIPEAMETOB

VYMenue BbIOMpaTh MNOAXOASIIMN METOJ JJIs pelIeHUs 3aJaui;
IIOHUMAaHUE 3HAYUMOCTHM MATEMaTUKU B M3YYCHUM IPUPOIHBIX W
OOILIECTBEHHBIX MPOLIECCOB M  SIBICHUH; YyMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE, YMEHUE IPHUBOIMTH
IpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCUHMCKOM M MHUPOBOU

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT COAepPKAHUSA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HATYpaIbHOM cTeneHu. J{edcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajIbHbIC JOTapru(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTe b MaTPUIIBI
3 OyHKIWH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckre GyHKIUHU, UX CBOICTBA U rpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HaMMEeHbIIEro 3HaueHus! GyHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Maremaruka: anreOpa 1 Hayajla MaTEMaTHYECKOTO aHalin3a, reomeTpus. ['eomerpus.
10-11 xnacc. Yuebnuk. ba3ossiii u yrinyonénusiii yposuu/ Aranacsad JI.C., byry3os
yriry' » bYTY.
B.®., Kagomies C.b. u np.; AkimmonepHoe obmiectBo "U3narensctBo "[IpocBemenne"
2. T'eomerpus. Aunaktuueckue matepuansl. 10 knacc. ba3oBblil 1 npomibHbINH
ypoBHHu./B.I". 3uB; Aknnmonepnoe obmectso "M3narensctBo "[IpocBemnieHue"

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. Meronuueckoe nocobue K MpeaAMETHOH TMHUK y4eOHuKoB 1o reomerpun JI. C.
Artanacss, B.®.byry3osa, C.b.Kagomuesa u nip.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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