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MMOACHUTEJIBHASA 3AIINCKA

['eomeTpusi sBIsETCS OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o01iero o0pa3oBanus, Tak Kak 00ECIeYMBaET BO3MOKHOCTh U3YUCHHUSI JTUCITUTUTHH
€CTECTBEHHO-HAYYHOM HAIPABJICHHOCTH M IPEAMETOB T'YMAaHHTApPHOTO LIMKJIA.
[TockonpKy  JOTMYECKOE  MbIIUICHHE,  GOpMHpyeMOe TpU  W3YYCHUU
O0Oy4YaromMUMHUCS TOHATUMHBIX OCHOB T'€OMETPHUH, MPH J0KA3aTeIbCTBE TEOPEM U
MOCTPOCHHUM ILIEMOYKH JIOTUYECKUX YTBEPKACHUU MPU PEIIEHUH T€OMETPUUYECKHUX



3aa4y, YMEHHME BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELIEHUM 337a4 €CTECTBEHHO-HAyYHOI'O LHUKIIA, B YaCTHOCTHU
buznyeckux 3aaay.

[lens ocBoeHust mporpaMmbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEM o0Oydaromuxcsi Mmpu
U3yYCHUU TEOMETpUU uepe3 oOecrneyeHne BO3MOXKHOCTH MPHOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKMX 3HAHMM W JEHCTBUU,
crenuUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpodhecCUOHATBHOTO
o0pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyuopuTeTHBIMM 3aJjlayaMU Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSIONINMH U YCUIUBAIOIIUMH Kypc 6a30BOT0 YPOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
dbopMHpoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIINX MATEeMAaTHYECKUX MOJEINSX, MO3BOJIAIOLNIMX ONUCHIBATH M HM3ydaTb
pa3HbIe SBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MOHATUIHOTO amiapara 1o pa3iaery
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHEe  yYMEHHS  BJaJeTb  OCHOBHBIMH  TOHSTHUSIMA O
MPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOJHUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHrE YMEHHS paCliO3HABaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYUPOBaTh T€OMETPUYECKHUE
MOJEIIN;

(dbopMHpOBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTUYECKUX TEeopuid, (OpMUPOBaAHUE MOHUMAHHUS POJIU AKCUOMATHUKHU MpHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJCTh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
pelieHus, YMEHUsI UX TPUMEHSITh, MPOBOAUTHL JI0KA3aTENbHBIC PACCYXKJICHHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
000CHOBaHUY MaTEMaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATHUKH B ITPOBEICHUH
JETYKTUBHBIX PACCYXICHUN;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEM 00yUaroIMMXCsl, TO3HABATEILHOW aKTUBHOCTH, HUCCIIEIOBATEIIbCKUX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUYECHUIO T€OMETPUH;

dbopmupoBanre (DYHKIIMOHATLHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHUSI PAClo3HABATh TMPOSBICHUS TEOMETPUUYECKUX TOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAIUSX U MPU U3YUYCHHH JPYTUX



y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNH [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 kmaccax sBisATCs:  «[IpsiMble W IJIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOpAWHATHI B
IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMUY», PEIEBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYeHHS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupOBaHHE JIOTUYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeieNéHHbIM O TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiucb  HEOJHOKpPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATHIMHU U HaBBIKAMHU IOCJEI0BATEIBHO U OCTYNATENBHO, C
COOJIIOICHUEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEACTaBICHUN 00YyYarOIIUXCS, paCIUpsAs U yIriyOssis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3larth  ycnoBusS  ansd  AuddepeHunanuu  o0ydeHus, IMOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MpOrpamMM, OOECIeUnuTh YIIIYOJIEHHOE
U3y4EHHE T€OMEeTPUHU KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
yu€ToM BbIOOpa Oyayuiel mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXKTY
oO1uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

CBA3b C PABOUYEH ITPOI'PAMMOM BOCIIUTAHUSA IIKOJIBI

Peanuzanus BocnmuTaTenbHOTO MOTEHITMANIA YPOKOB HHPOPMATUKH (YPOUHOI
NESATETbHOCTH, ayIUTOPHBIX 3aHIATHN B paMKaX MaKCUMAJIbHO JIOMyCTUMOMN
y4eOHOM Harpy3KH) MpeyCMaTpUBaeT:

- MAKCUMAaJIbHOE MCTIOJIh30BAHUE BOCIIUTATEIHLHBIX BO3MOKHOCTEH
coJiep KaHus YPOKOB It POPMUPOBAHUS Yy 00YUAIONMIUXCS POCCUNUCKHIX
TPaJMIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U COITMOKYJIBTYPHBIX IICHHOCTEH,
POCCHICKOTO NCTOPUYECKOTO CO3HAHMS HA OCHOBE UCTOPUUYECKOTO MPOCBEIICHMS;
1o100p COOTBETCTBYIOIIETO COJICPKaHUS YPOKOB, 3aJIaHNI, BCIIOMOTATEIIbHBIX
MaTepuaioB, MPOOJIEMHBIX CUTYaAIIUN JIJIs1 00CYKICHUM;



- BKIIFOUCHHC B COACPIKAHUC YPOKOB HCJICBLIX OPUCHTUPOB PC3YJIbTATOB
BOCIIMTAHUA, UX YUCT B OIIPCACIICHUN BOCIIMTATCIIBHBIX 3a1a4 YPOKOB, BaHSITHﬁ;

- BBI60p METOO0B, MCTOJUK, TCXHOHOFHﬁ, OKa3bIBAIOINX BOCIIUTATCIIBHOC
BOBI[CﬁCTBPIG Ha JHUYHOCTB B COOTBCTCTBHUH C BOCIIMTATCIIbHBIM HACAJIOM, HCIBIO U
3aJa9aMi BOCIIMTAHUA, OCIICBBIMU OPUCHTHPAMHU PE3YJIbTATOB BOCIIUTAHUA
pealIn3alnio MIPUOPUTETA BOCIINTAHUA B yqe6H0171 ACATCIBHOCTH,

- IPUBJICYCHHUC BHUMAHUA 06yqa}0mnxc51 K HCHHOCTHOMY aCIICKTY
HN3y4aCMbIX Ha YpOKax IIPpCIAMCTOB, SIBJICHUM U CO6LITHﬁ, HWHHUIOUUPOBAHUC
06CY>KI[CHHI>1, BBICKA3bIBaHUM CBOETO MHCHU, BLIpa6OTKH CBOCTO JIMYHOCTHOTI'O
OTHOHICHHA K HU3Yy4aCMbIM CO6BITI/I$IM, ABJICHUAM, JIMIIAM,

- IPUMEHEHNE UHTEPAKTUBHBIX (POPM yueOHOI pabOThI —
MHTEJUIEKTYaJIbHBIX, CTUMYJIMPYIOLIUX MO3HABATEIbHYI0 MOTHBAIMIO, UTPOBBIX
METOJMK, TUCKYCCH, TAIOINUX BO3MOXKHOCTb MPUOOPECTH ONBIT BEAECHUS
KOHCTPYKTHUBHOT'O AHAJIOra; IPYNIOBOM pabOThl, KOTOPAsl YYUT CTPOUTh
OTHOUIEHUS U IEMCTBOBATh B KOMAHJIE, CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBILIJICHUS;

- o0y JeHue oOyJaronmxcst co0MoaaTh HOPMbI IOBEICHHUSI, TPABUIIa
OOIIEHNS CO CBEPCTHUKAMU U ME1arorn4ecKUMH pabOTHUKAaMHU, COOTBETCTBYIOLIUE
YKJIaJly IIKOJbI, YCTAHOBJIEHUE U MOAJIEPKKY J0OpOXkKeIaTeabHON aTMOchephl;

- OpraHM3aII0 HACTABHUYECTBA MOTHBUPOBAHHBIX U APYIUPOBAHHBIX
oOydJaromuxcsi HaJl HEYCIIeBAIOIIMMHU OJHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMU
o0pa3zoBaTeIbHBIMU MTOTPEOHOCTSMH, JAIOIIETO 00YUYAIOIIMMCS COITMATEHO
3HAYMMBIH OIBIT COTPYTHHYECTBA U B3AUMHOM ITOMOIITH;

- THUIIUHUPOBAHUC U IIOAJCPIKKY HCCHGHOB&TGHBCKOﬁ ACATCIBbHOCTH
06yLIaIOHII/IXC$I, IUIAHUPOBAHUC W BBIIIOJHCHHUC MHANBUAYAJIbHBIX U I'PYIIIIOBBIX
IIPOCKTOB BOCHHUTATEIBHOMN HaIIPpaBJICHHOCTH.

PesynbraTel enuHCTBA Y4€OHOW M BOCITUTATEHHOM JIESATEILHOCTH
OTpa)keHbI B pazjiene paboueil mporpaMMbl «JIMUHOCTHBIE pe3yNIbTaThl U3yUEHUS
yueOHoro npeamera «MHpopmaTuka» Ha ypoBHE CpeTHETO O0IIEro 00pa30BaHUS.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecss npsmeie. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenimue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTUH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH  JABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa INIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, NOPSAMOYTOJIBHBIA — MApajuleenune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuibl. lIpaBUiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, JuaroHaju, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOPAMHATaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas oOKojo IwmHapa. llepeceuenne cdepsl u mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCa, TUIOMAAbh chephl U €€ JacTeu.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPAICHUS: CEUEHUS HWIIUHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MNpPU PEUICHUH TeOMETPUUYECKUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMN 00YYarOIIErocsi Kak akTUBHOIO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aUMOJICUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOTO ITOBEJIECHMS, CBSI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEUICHUH, pacCy ACHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06€301acHOro oopasa KU3HU, OTBETCTBEHHOE OTHOILEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3OBaHHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOTHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEeH Cpeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTUS 1LHUBUJIM3ALMM, OBJIAJICHUE SI3IKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH THUMOTE3Yy, apTryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, SBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoOIecca, a TaKXKe BBIIBUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (Qopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUSI WM HEAOCTUKEHUSI pPe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IITYpMBl» M HHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aMMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3AaHHBIMA C MHOTOTPAHHHKAMH;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAHHHUKOB IIOCKOCTBIO;

e BBINOJHATh napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHUMMETPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T€OMETPUYECKUX BEIWYUH, MPHUMEHSS W3BECTHBIE METOJbI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JsieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHII CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOi, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHHI: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJararoliuX HECKOJIbKO IIAroB PEIICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUH, HCCIEN0BATh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1 Bubmmorexa LIOK
A P P https://m.edsoo.ru/1568aba3
5 BzaumHoe pacrnonoxxeHue npsiMbix B 5 1 bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1568aba3
3 [TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B 8 bubmmoreka [JOK
MPOCTPaHCTBE https://m.edsoo.ru/1568aba3
[leprieHAMKYIAPHOCTD NPAMBIX U bubnnorexa [JOK
4 . 25
IUIOCKOCTEH B ITPOCTPAHCTBE https://m.edsoo.ru/1568aba3
bu6nmorexa LIOK
5 16 1
¥/ TBI H PACCTORHI https://m.edsoo.ru/1568aba3
bu6mmoteka IIOK
6 M 7 1
HOTOTPAHHIIE https://m.edsoo.ru/1568aba3
7 BexkTops! B mpocTpaHcTBE 12 bubmmorexa LOK
P poctp https://m.edsoo.ru/1568aba3
3 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus 5 9 bubnnorexa [JOK
3HaHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 AHATHTIHECKAS [EOMETPH 15 1 https://m.edsoo.ru/1568aba3
5 [ToBTOpenue, o6o0IIeHNE U 15 1 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/1568aba3
bu6mmoreka [IOK
& 17 1
3 OObEM MHOrOrpaiiiica https://m.edso0.ru/1568aba3
bubmuorexa [JOK
4 Tena ppametiits 24 1 https://m.edsoo.ru/1568aba3
[Tnomanu nmoBepxHOCTH U 0OBEMBI bubnuotexa [JOK
5 9 1
KPYTJIBIX Te https://m.edsoo.ru/1568aba3
bu6mmoreka [IOK
6 5 1
Apmicerus https://m.edso0.ru/1568aba3
7 [ToBTOpenue, 06001IeHUE U 17 5 bu6mmoreka [JOK
CHCTEMAaTU3aLMA 3HAHUI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10
1 102 8 0

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE U(PPOBHIE
Ne ni/m Tema Ypoka KOHTpOJILHLIe HpaKanecKHe I[aTa OﬁpaSOBaTe.}ILHLIe
Bcero H3y4YeHUs
padoThbI padoTbI pecypcbl
OcHOBHBIE TIpaBUIIa U300PAKEHHS
1 Ha PUCYHKE IJIOCKOCTH, 1 bubnnorexa [HOK
HapauIeIbHBIX MPSIMBIX (OTPE3KOB), https://m.edso0.ru/1568aba3
CEpeUHBI OTpE3Ka
[ToHATHS cTepeomeTpun: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
5 OcHoBHbI€ IpaBUiIa U300paKEHUS 1 bubnnorexa [HOK
Ha PUCYHKE IJIOCKOCTH, https://m.edso0.ru/1568aba3
napajIeNIbHBIX MPSMBIX (OTPE3KOB),
CEpeIUHBI OTpe3Ka
[TonsaTHs: nepecekaromuecs
IIJIOCKOCTH, IEPECEKArOIUECS bubnnoreka [JOK
3 1
npsiMast ¥ MI0CKOCTb; https://m.edso0.ru/1568aba3
MOJIyTIPOCTPAHCTBO
[TonsATHs: nepecekaromuecs
IIJIOCKOCTH, IEPECEKArOIUECS bubnnoreka [JOK
4 1
npsiMast ¥ MI0CKOCTb; https://m.edso0.ru/1568aba3
MOJIyIPOCTPAHCTBO
MHOrorpaHHUKH, H300paKeHue
5 npOCTeﬁII)HHX HpOCTpaHI():TBeHHBIX 1 Bubmiorexa LIOK
https://m.edso0.ru/1568aba3
buryp, HeCyIECTBYIOIUX 00BEKTOB
6 MHororpanHuKH, H300pakeHne 1 bubnuorexa [IOK
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MPOCTEHIINX TMPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOMUX 00BEKTOB

https://m.edso0.ru/1568aba3

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
CJIE/ICTBUS U3 HUX

bubmuorexa [JOK
https://m.edso0.ru/1568aba3

bu6mmoreka [IOK
https://m.edso0.ru/1568aba3

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cnenctBus u3 HuX. CrocoOsl
3a/1aHMS IPSIMBIX U TUIOCKOCTEN B
npoctpancte. O603HaYCHUS
HPSIMBIX U IIJIOCKOCTEH

bubmuorexa [JOK
https://m.edso0.ru/1568aba3

10

11

12

N306paxkenue ceueHni nupaMuibl,
KyOa 1 PpU3Mbl, KOTOPbIE IPOXOJAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHust MoJIy4YeHHbIX
mockocrei. Packpammvsanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

N300paxkeHre CeYeHN  MMpPaMHUIbL,
Ky0a 1 IPU3MBI, KOTOPBIE IIPOXOASAT
yepes ux péopa. Mzobpaxenue
NEPECCUCHU MOJTYUYCHHBIX
mockocreil. PackpammvBanue
MMOCTPOCHHBIX ceueHnuu Pa3sHBIMU
oBEeTaMn

N300pakenue ceueHni mupaMuipl,
Ky0a 1 IpU3MBbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYIYCHHBIX

bubmuorexa [JOK
https://m.edso0.ru/1568aba3

bu6nmoreka [IOK
https://m.edso0.ru/1568aba3

bu6mmorexa [IOK
https://m.edsoo.ru/1568aba3
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mockocreil. PackpammyBanue
HOCTPOCHHBIX CEUYCHUH Pa3HbIMU
L[BETaMHU

N306pakenue ceueHnii nupamMuipl,
Ky0a ¥ MPU3Mbl, KOTOPBIE TIPOXOJAT
yepes ux péopa. Mzobpaxenue

13 Hebecete . bubmmoreka [JOK
CCYCHHUS MOJTYICHHBIX
P . T https://m.edsoo.ru/1568aba3
IUIOCKOCTeH. PackpaninBanue
MOCTPOCHHBIX CCUCHUH Pa3HBIMU
[[BETaMH
14 Meropn cie0B i MOCTPOEHUS bubnnorexa [HOK
CeUCHU I https://m.edsoo.ru/1568aba3
Merton cnenoB 1Sl TOCTPOEHUS
15 ceyenuii. CBolicTBa 1€ Tcf)ce EHUI bubmmoreia LIOK
uii. CBOMCTBA 1T YCHMIA
Up https://m.edso0.ru/1568aba3
MPSIMBIX | IJIOCKOCTEH
Merton crie1oB I TOCTPOSHUS
16 cevermii. Croii P . bubmuorexa [JOK
. HiCTBa MepeceYeHMi
Up https://m.edsoo.ru/1568aba3
MPSIMBIX | TIOCKOCTEH
[TocTpoeHue cevueHuii B mupamu/ie,
KyOe 1o TpéM ToukaM Ha pEOpax. bubnuoreka [IOK
17 .
Co31aH1Ee BBIHOCHBIX YEPTEXKEH 1 https://m.edsoo.ru/1568aba3
3aIKCh MAroB TOCTPOCHUS
[TocTpoeHue cevueHuii B mupamu/ie,
KyOe 1o TpéM ToukaM Ha pEOpax. bubnuorexa [IOK
18 .
Coznianue BRIHOCHBIX YepTexkel u https://m.edsoo.ru/1568aba3
3aMuch MIaroB MOCTPOCHUS
ITocTpoenne ceuennii B mIpaMuie
R N p ’ bubmuorexa [JOK
19 KyOe 1o TpéM ToukaM Ha pEOpax.

COB,Z[aHI/IC BBIHOCHBIX ‘-ICpTC)KCfI u

https://m.edsoo.ru/1568aba3
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3aIIMCh aroB MOCTPOCHUA

ITocTpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.

bubmuorexa [JOK

20 Co31aHre BBIHOCHBIX YEPTEXKEH U https://m.edsoo.ru/1568aba3
3aMnMch AroB NOCTPOEHUS
IToBTOpEHME MIIAHUMETPUN:

21 Teopelaa 0 HpOHOpHI/IOIfaJ'IBHLIX bubmmorexa LIOK

https://m.edso0.ru/1568aba3

orpeskax. [TomoOue TpeyroibHUKOB
[loBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B

22 ceq:me Ha BBIHOCHBIX YepTexkKax. Bubmiorexa LIOK

https://m.edsoo.ru/1568aba3

Hcropust pa3BUTHA IJITAHUMETPUHU U
CTEpEOMETPUN

93 KoHTponbHas pabora "AKCHOMBI bubnnoreka [JOK
crepeometpuu. Ceuenus" https://m.edsoo.ru/1568aba3
B3anMHOE pacniosiokeHue NpsIMbIX B
npoctpancTBe. CKpermBaronmecs
npsmele. [Ipusnaku bubnuoreka [IOK

24
CKPEIIUBAIOIIUXCS MPSIMBIX. https://m.edso0.ru/1568aba3
[TapannenbHble psMbIe B
MIPOCTPAHCTBE
Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM
napajujleIbHOM TaHHOMU IPSIMOM,

o5 IIPOXOMSILEH Yepe3 TOUKY bubmuorexa [IOK

IIPOCTPAHCTBA U HE JIEKAIEH Ha
JlaHHOM mpsimoi. Jlemma o
HepeceyeHNH napaIeIbHbIX
MMPAMBIX IIITOCKOCTBIO

https://m.edsoo.ru/1568aba3
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[TapamienbHOCTD TPEX MPSAMBIX.
Teopema o Tpéx nmapaiesbHbIX

bu6mmoreka [IOK

26 npsiMbeix. Teopema o https://m.edsoo.ru/1568aba3
CKPELIMBAIOIINXCS MPAMBIX
[TapaynensHOE MPOEKTUPOBAHUE.
OcHOBHbIE CBOMCTBA
27 napauieIbHOTO IPOSKTHPOBAHUS. Bu6mnorexa LIOK
https://m.edsoo.ru/1568aba3
N3o0pakeHne pa3HbIX GUTYp B
napajuieaIbHON MPOEKINH
EHTpaJibHasl TPOCKLHS. YTOJ C
28 ]i)H:praBHeHHB?MI/I CI'IFOpOHaMI/I. bubmmoreia LIOK
https://m.edsoo.ru/1568aba3
VYron Mexay npsMbIMU
3amaun Ha JOKA3aTEeIbCTBO U
WCCIIEIOBAHUE, CBA3AHHBIC C bubnuorexa [JOK
29
PAacIoJIOKEHUEM MTPSIMBIX B https://m.edsoo.ru/1568aba3
MIPOCTPAHCTBE
ITonsATHA: TapauIeIbHOCTD IPAMOM
Y TJIOCKOCTH B TIPOCTPAHCTRE.
30 [Ipn3Hak mapajuIeIbHOCTH NPSMOU bubnnoreka [JOK
¥ iockoctr. CBoiicTBa https://m.edsoo.ru/1568aba3
MapaJuIEIbHOCTH NPSAMOU U
MJIOCKOCTH
I'eomerpuueckue 3agaun Ha
BBIYHCIICHHE U JIOKA3aTeIbCTBO,
31 CBSI3aHHBIE C H;I)aJ'IHeHBHOCTBIO bubmmorexa LIOK
N https://m.edsoo.ru/1568aba3
MPSIMBIX U TIFIOCKOCTEH B
MIPOCTPAHCTBE
39 ITocTpoeHue ceuenus, bu6mmorexa [IOK

MPOXOJAIIETO Yepe3 TaHHYIO

https://m.edsoo.ru/1568aba3
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NPSIMYIO Ha YepTEXKE U
NapajuieIbHOTO IPYrod MPsSMOi.
Pacuér orHOmIEHUI

[TapannensHas npoekuus,
MMPUMCHCHHUC IJI MOCTPOCHUA

33 cedeHui Ky0a 1 mapasuieNienumne/a. Bu6mnorexa LIOK
B https://m.edsoo.ru/1568aba3
CaoiicTBa napasuienenunena u
MPU3MBI
[TapannenpHbIE MITOCKOCTH.
34 HpI:I?,HaKI/I [apaJUIEIBHOCTH ABYX Bubmiorexa LIOK
5 https://m.edso0.ru/1568aba3
TUIOCKOCTEH
Teopema o napamienbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH,
35 MPOXOJIAIICH Yepe3 TOUKY, He bubmmoreia LIOK
9 https://m.edsoo.ru/1568aba3
[PpUHAIEKALYIO JaHHOU
TUIOCKOCTH U CJIEJACTBUS U3 HEE
CaolicTBa napamieabHbIX
TUTOCKOCTEH: 0 MTapayuIeTbHOCTH
36 TIPSIMBIX nepeceqepHmI npu bubnuorexa LIOK
https://m.edsoo.ru/1568aba3
IEpECEYEHNH IBYX MapalIeIbHBIX
IIJIOCKOCTEN TpeThen
CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
napaJiiCJIbHbIX IIPSAMBIX,
37 SaII:JHOqéHHLIX M:)K)Iy Bubmiorexa LIOK
https://m.edsoo.ru/1568aba3
napaijaiCJIbHBIMU IMIIOCKOCTAMU, O
MePEeCeYCHUH MPSMOU C ABYMS
napauieTbHBIMU TIOCKOCTSIMU
38 [TorTOpenwue: Teopema [Tudaropa Ha bubmmoreka [JOK



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

IIJIOCKOCTH

https://m.edso0.ru/1568aba3

[ToBTOpEHME: TPUTOHOMETPHUS bubmuorexa [JOK
39
IPSMOYTOJBHOTO TPEYTOJIbHUKA https://m.edsoo.ru/1568aba3
40 CBoiicTBa Ky0a B MPSMOYTOJIBHOTO bubnuorexa [JOK
napaJuieienumneaa https://m.edsoo.ru/1568aba3
p | e
PAMOYT https://m.edso0.ru/1568aba3
napajuiejaenuneae
[lepnieHIUKYIAPHOCTD NPAMOU U
mockoctu. [IpusHak bubnuotexa [JOK
42 .
HEePICHIUKYIISIPHOCTH MPSIMOM U https://m.edso0.ru/1568aba3
IJIOCKOCTH
[lepneHAMKYISIPHOCT MPAMOUN U
mockoctu. [IpusHak bubnuotexa [JOK
43 .
HEePICHIUKYIISIPHOCTH MPSIMOH 1 https://m.edso0.ru/1568aba3
MJIOCKOCTH
Teopema o CylIeCTBOBAHUU U
y | e
POXOIL P Y . https://m.edsoo.ru/1568aba3
IPOCTPAHCTBA U MEPIEHANKYISIPHON
K IIJIOCKOCTH
II;mockocTH ¥ NepNEeHAUKYJIISPHbIE bubnunoreka [JOK
45
UM MPSMBIE B MHOTOTPaHHUKAX https://m.edsoo.ru/1568aba3
[lnockocTH M NEpIIEHIUKYIISIPHBIE bubnmoreka [JOK
46
UM TIpSIMbIE B MHOTOTPaHHUKAX https://m.edso0.ru/1568aba3
IT .
epIEeHIUKYIISP U HAKIOHHAsS BuGmorexa LOK
47 [TocTpoeHne nepneHauKyIIsapa us3

TOYKHU Ha IPSIMYIO

https://m.edsoo.ru/1568aba3
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[IepnieHAUKYISAp ¥ HAKIIOHHASL.

48 [TocTpoenue nepneHaNKYIIIpa U3 Bu6mnorexa LIOK
https://m.edsoo.ru/1568aba3
TOYKHU Ha IPSIMYIO
49 Teopema 0 TpEX NepHEHAUKYIApaAX bubnmoreka [JOK
(mpsiMasi 1 oOpaTHas) https://m.edsoo.ru/1568aba3
50 Teopema o TpEX nepneHaUKYIApax bubmuorexa [JOK
(mpsimast 1 oOpaTHast) https://m.edsoo.ru/1568aba3
51 Yroa Mexay CKpeluBaromUMuUCs bu6mmoreka [IOK
IPSIMBIMH https://m.edsoo.ru/1568aba3
[Touck neprneHIuKyaspHBIX MPSMBIX
52 c HOMOHH)I:o HGIIl)He}}/IIII/II;yJI?IpHI:IX bubmmoreia LIOK
N https://m.edso0.ru/1568aba3
IIJIOCKOCTEMN
53 OpTOroHanbHO€ MPOEKTUPOBAHUE bubmmorexa LIOK
https://m.edso0.ru/1568aba3
[ToctpoeHue ceuenuit kyoa,
54 IIPU3MBI, IIPABUIILHOU IIUPAMUJIBI C bubnuoreka [IOK
TIOMOIIBI0 OPTOTOHATEHOU https://m.edsoo.ru/1568aba3
IIPOEKLIAN
[TocTpoenue ceuenuii kyoa,
55 IIPU3MBI, IPABUIILHOU IIUPAMUJIBI C bubnuoreka [IOK
TIOMOIIBI0 OPTOTOHATLHOU https://m.edso0.ru/1568aba3
IIPOEKLIAN
CumMmMeTpHs B IPOCTPAHCTBE
56 OTHOCHUTEJIBHO IJIOCKOCTH. bubnuoreka [IOK
[Tnockoctu cummeTpuii B https://m.edsoo.ru/1568aba3
MHOTOIPAaHHHUKAX
57 [Ipu3Hak nepneHuKyIspHOCTH bubnnorexa [JOK

MPSMON M TNIOCKOCTH KaK CJIEJCTBHE

https://m.edsoo.ru/1568aba3
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CUMMETpUHU

HpaBI/IJ'IBHBIe MHOTI'OI'PpaHHUKHU.

58 Pacuér paccTosHUI OT TOYKH 10 bubmorexa HOK
p A https://m.edsoo.ru/1568aba3
IUIOCKOCTH
IT )
o | Pmmmmm—
P A https://m.edso0.ru/1568aba3
ILIOCKOCTH
CniocoObl ONyCTUTH
50 NEPIEeHIUKYISAPBI: CHMMETpPHSI, bu6mmoreka [IOK
C/IBHT TOYKH I10 MapajlIeIbHOM https://m.edso0.ru/1568aba3
PAMOM
61 CnBur 1o HenapaJieIbHON MPAMOH, bubnuorexa [JOK
U3MEHCHHE PACCTOSHUMA https://m.edsoo.ru/1568aba3
K o "B
0 enoomeme np n uGunotera LIOK
p . p " https://m.edso0.ru/1568aba3
TUIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEeHME: Yyroa Mexay IpSIMbIMU
HAa TJIOCKOCTU, TPUTOHOMETPHS B bu6nmoreka [JOK
63
IPOU3BOJILHOM TPEYTOJIbHHKE, https://m.edso0.ru/1568aba3
TeopeMa KOCHHYCOB
6 | copemmonomon BuGnnotexa LIOK
Pett B P https://m.edsoo.ru/1568aba3
MPOCTPAHCTBE
r
65 Bfl?lﬁziiizzwﬂiahﬁ:;ﬂmn SIMBIMU bubmorexa HOK
yr Ay TP https://m.edso0.ru/1568aba3
B MHOTOTPaHHHUKaX
66 JIByrpannsiit yroa. CBoicTBO bubnnorexa [JOK

JIMHENHBIX YIJIOB JBYTPAHHOIO yria

https://m.edsoo.ru/1568aba3
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[lepnienquKyIsIpHBIE IITIOCKOCTH.

bubmuorexa [JOK

67 CBoMcTBa B3aUMHO
. https://m.edso0.ru/1568aba3
MEePIEHIUKYIISIPHBIX TUIOCKOCTEH
[Ipu3Hak neprneHIUKYISIPHOCTH
IJIOCKOCTEH; TeopeMa 0 mpsIMOoit
68 epeceue ; OCK(I:C el bubmorexa HOK
I YEHUS JBYX LI Tel
p x . https://m.edso0.ru/1568aba3
MEePIEHIUKYIISIPHBIX TPEThEH
ILIOCKOCTH
ITpssMOYTOTBHBIN TapanIeICITHIICT,;
69 P 5 3yre . . (])‘OUC . bu6mmoreka [IOK
Ky0; U3MepEeHus, CBOICTB
y P https://m.edso0.ru/1568aba3
PSIMOYTOJIBHOTO TIapaslIeyICITHITe 1A
TeopeMa o quaroHaiu
70 po OJILHOT'O IapaJuIecnuIe/ia bubmmoreia LIOK
IPSIM JIBHOTO II JIEJIETIUIIE
PAMOYT R P https://m.edso0.ru/1568aba3
U CIIEICTBUE U3 HEE
CrepeoMeTprIeCKUE U TIPUKIIATHBIC
7 3aJa4d, CBI3aHHBIE CO B3AaHMHBIM bu6nmoreka [JOK
PacHoI0KEHHEM MPSIMBIX U https://m.edsoo.ru/1568aba3
[UIOCKOCTH
[ToBTOpEHHE: CKPEINBAIOIINECS
79 P petit B bubmuorexa [JOK
NpsMEIE, TapalIeIbHbIE INIOCKOCTH
p p https://m.edso0.ru/1568aba3
B CTaH/JapTHBIX MHOTOIPaHHUKAX
[Tapa mapayenbHBIX IJIOCKOCTEH Ha
CKPELINBAIOIINXCS IPSIMBIX,
73 petl B P bubnmoreka [JOK
ACCTOSIHUE MEXK
p Y https://m.edsoo.ru/1568aba3
CKPEIIUBAIOIIUMUCS TIPSIMBIMU B
MPOCTHIX CUTYAITHSIX
PaccrostHuEe OT TOYKH 1O
g . bubmuorexa [JOK
74 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOK

J0 IIITOCKOCTH

https://m.edsoo.ru/1568aba3
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Beluncnenue paccTosHUN MEXKIY
CKPEIIHBAIOIUMHUCS IIPSIMBIMU C

bu6mmoreka [IOK

& MIOMOIIBIO TICPIICH UK YJIAPHOM https://m.edsoo.ru/1568aba3
IJIOCKOCTH
TpéxrpaHHselil yroj, HEpaBeHCTBA
76 JUIsl TPEXTPAaHHBIX yIIIoB. Teopema bu6mumorexa [IOK
[Tudaropa, TeopeMbl KOCHHYCOB U https://m.edsoo.ru/1568aba3
CUHYCOB JJIsl TPEXTPAHHOTO yria
DneMeHTbI chepuyecKoit
77 T€OMETPUU: 1(“1)601;631/1116010/16 JINHNAU bubmorexa [JOK
https://m.edso0.ru/1568aba3
Ha 3emiie
78 KonTponbnas pabota "Yrisl u bubnnoreka [JOK
paccrostaus" https://m.edsoo.ru/1568aba3
79 CucreMarusanys 3HaHHH bu6mmoreka [IOK
"MHOrOrpaHHHK U €0 JIEMEHTHI" https://m.edsoo.ru/1568aba3
80 IInpamuia. Bunel nupamun. bubnnoreka [JOK
[paBuiibHas mupamuIa https://m.edso0.ru/1568aba3
81 ITpusma. [IpssmMast u HakIOHHAs bubnuoreka [IOK
npu3Mmsl. [IpaBuibHas mpuzMa https://m.edso0.ru/1568aba3
ITpssMoit mapannenenumne,
82 n[iIMoyromI:HHﬁ napann:ﬂenﬂnez[ bubmorexa IOK
’ https://m.edsoo.ru/1568aba3
KyO
83 BrlInmykiibie MHOTOIpaHHHKU. bubnnoreka [JOK
Teopema Ditnepa https://m.edsoo.ru/1568aba3
BrImykJiple MHOTOTpaHHUKH.
84 Teop}:;aa Diinepa. l_lipaBI/IJ'IBHI)Ie u bubmmorexa LIOK
https://m.edso0.ru/1568aba3
MOJTyTIpaBUIbHbIE MHOTOTPAHHUKHU
85 KonTtponbHas padora bubnuorexa [IOK
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"MHororpanHukm"

https://m.edso0.ru/1568aba3

ITousrue BCKTOpa Ha IIJIOCKOCTH U B

bu6mmoreka [IOK

86 IPOCTPAHCTBE https://m.edsoo.ru/1568aba3

87 CyMMa BEKTOpOB bubmmorexa LIOK
https://m.edsoo.ru/1568aba3

bubnmoreka [JOK
88 Pasiioets pexTopon https://m.edscL)E).ru/1568aba3

89 [TpaBuio mapasienenurena bubmorexa LIOK
https://m.edsoo.ru/1568aba3

90 YMHOX€eHHE BEKTOpa Ha YHUCIIO bubmorexa LIOK
https://m.edsoo.ru/1568aba3

5| ryie nommopom me omaimtn. b orera LIOK
OTHOF TTOCKOCTH https://m.edsoo.ru/1568aba3

92 CkayisipHOE MTPOU3BE/ICHUE bubmmoreia LIOK
https://m.edsoo.ru/1568aba3

93 Beruucnenue yria Mexay bubnuoreka [IOK
BEKTOPaMH B IPOCTPAHCTBE https://m.edsoo.ru/1568aba3

94 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH bubmmoreia LIOK
https://m.edsoo.ru/1568aba3

95 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH Bubmiorexa LIOK
https://m.edsoo.ru/1568aba3

96 [Ipocreiimue 3a1aun ¢ BEKTOpamMu Bubamorexa LIOK
https://m.edso0.ru/1568aba3

97 [Tpocreiimme 3aaun ¢ BEKTOPAMH bubmmorexa LIOK
https://m.edsoo.ru/1568aba3

08 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK

3HAHUH

https://m.edsoo.ru/1568aba3
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99 O06o001IeHNEe U CHCTeMAaTH3aIINS 1 bubnmoreka [JOK
3HAHUU https://m.edso0.ru/1568aba3
bubmuorexa [JOK
100 Hrorosast KoHTpoOJIbHAS paboTa 1 https://m.eds00.ru/1568aba3
bu6mmoreka [IOK
101 HroroBast koHTpoIbHAs paboTa 1 https://m.eds0o.ru/1568aba3
102 O06001IeHNEe U CHCTeMAaTH3aIINS 1 bubnmoreka [JOK
3HAHUN https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/ Tema YpoKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeJIbele
Bcero U3Y4YEeHUsS
padoThbI padoTbI pecypcbl
IToBTOpenue Temsl "KoopauHarsl
1 BEKTOpa Ha MJIOCKOCTH U B 1 Bu6mnorexa LIOK
P " https://m.edso0.ru/1568aba3
IIPOCTPAHCTBE
5 [ToBTopenue temsl "CkansipHoe 1 bubnnoreka [JOK
[IPOU3BECHNE BEKTOPOB" https://m.edsoo.ru/1568aba3
. [ToBTrOpenue Temsl "Bprunciienue . BuGmorexa LIOK
J1a MEXy BEKTOpPaMH B
T e . P https://m.edsoo.ru/1568aba3
MIPOCTPAHCTBE
. HOBTEIS@HI/IZ T(E))MI:I 'Zpa:H;Hnee . BuGmorexa LIOK
MPSIMOH, IPOXOIAIIEH U B
P o POXOIL pesa https://m.edsoo.ru/1568aba3
TOYKHU
YpaBHEHHE IOCKOCTH, HOpMaJlb, bubnuotexa [JOK
5 1
ypaBHEHHUE IIOCKOCTH B OTPE3Kax https://m.edso0.ru/1568aba3
YpaBHEHHE IUIOCKOCTH, HOPMaJlb, bubnunoreka [JOK
6 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax https://m.edsoo.ru/1568aba3
7 BekropHoe mpousBseneHue 1 bubmmoreia LIOK
P P A https://m.edsoo.ru/1568aba3
JIuHeiitHble HEPaBEHCTBA, TUHEUHOE bu6mmorexa [IOK
8 1
IpOrpaMMHpPOBaHKE https://m.edso0.ru/1568aba3
JInHeliHbIE HEPABEHCTBA, JIMHEIHOE bubnuoreka [IOK
9 1
IPOrpaMMHUPOBAHUE https://m.edso0.ru/1568aba3
AHanuTHyecKkue MeTobl pacuéra bubnnorexa [JOK
10 1
yIJia MeX1y MPSIMbIMU B https://m.edso0.ru/1568aba3
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MHOTI'OrpaHHUKax

AHanmuTndeckue METOAbI pacqéTa

11 JIa MKy TIOCKOCTSIMU B Bu6mnorexa LIOK
T o https://m.edso0.ru/1568aba3
MHOTOTpaHHHKaX
12 dopmyiia pacCTOSHUSA OT TOUYKHU J10 bubmuorexa [JOK
IUIOCKOCTH B KOOPMHATAX https://m.edso0.ru/1568aba3
13 HaxoxneHue pacCTosIHUM OT TOYKHU bu6mumorexa [IOK
70 TJIOCKOCTH B KyOe https://m.edso0.ru/1568aba3
u o
| et oo
s P https://m.edso0.ru/1568aba3
UpamMusie
15 KontponbHas pabora bubnnoreka [JOK
"AHamuTHYecKas reoMerpus” https://m.edsoo.ru/1568aba3
CeueHust MHOTOI'PaHHUKOB: bubnnorexa [HOK
16
CTaHJapTHBIE MHOTOTPAHHUKH https://m.edsoo.ru/1568aba3
17 CeueHust MHOTOTPAaHHUKOB: METO/T bubnuotexa [JOK
CIIe10B https://m.edsoo.ru/1568aba3
CeueHust MHOTOIpaHHHUKOB:
CTaHJapTHBIE MJIOCKOCTH, bubnuoreka [IOK
18
MePECeUCHUs MPSIMBIX U https://m.edso0.ru/1568aba3
IIJIOCKOCTEN
[TapamiensHble IpsMBIE U bubnuoreka [IOK
19
IUIOCKOCTH: TapalleJIbHbIe CEUCHHUs https://m.edso0.ru/1568aba3
20 [TapamiensHbIe NpsIMBIE U bubanorexka [JOK
TUTOCKOCTHU: pacu€T OTHOIICHUH https://m.edso0.ru/1568aba3
IT
apasuieTIbHbIC TIPSIMbIE U BuGmiorexa [IOK
21 TUTOCKOCTH: YTITBI MEXTY

CKpCHIMBAOIIUMHUCS ITPAMBIMU

https://m.edsoo.ru/1568aba3
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[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIC ITapbl

bu6mmoreka [IOK

22 I
MEPICHIUKYJIIPHBIX TUIOCKOCTEH 1 https://m.edso0.ru/1568aba3
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
IT
g | emr—
-+ TO0P P https://m.edsoo.ru/1568aba3
MEPIICHIUKYIIIpax
IT
y | nm———
‘ A https://m.edso0.ru/1568aba3
MHOTOTPaHHUKAX
11 :
g |
e > POPMYIIL A https://m.edso00.ru/1568aba3
TIomaael, COOOpakKeHHs O00MS
11 :
26 Mggizpe:f:ml;;?;ﬂ 2(11)2[01/I MYIBI TS bubmorexa HOK
r . » POPMYITIRI A https://m.edsoo.ru/1568aba3
ionaaen, cooopaxeHust moaoous
11 :
27 MZEISPGZIJII/ISHII/IT;I(?;H ?bHoH MYIBI TSI bubmorexa HOK
r . » POPMYITIRI A https://m.edsoo.ru/1568aba3
ionaaen, cooopaxeHust moaoous
IImomann ceuenuit
MHOTOTPaHHUKOB: TUIOIIA U bubnnorexka [JOK
28 N
MIOBEPXHOCTEH, pa3pe3aHus Ha https://m.edsoo.ru/1568aba3
9acTH, COOOpaKeHUsI MOA00MS
IImomann ceuenunii
29 MHOT'OTPaHHUKOB: ILIOIIAIN bubnnoreka [JOK

MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUsI MOA00MS

https://m.edsoo.ru/1568aba3
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KonrponsHas pabora

bubmuorexa [JOK

30 "TI :
OBTOPEHIE: MHOTOIP aH?HKH’ https://m.edsoo.ru/1568aba3
CEYCHHSI MHOTOTPaHHHUKOB
O6béM Tenma. Ob6beM bubnmoreka [JOK
31
PSIMOYTOJIBHOTO Mapauiesenuea https://m.edsoo.ru/1568aba3
3 0 0
2 xaparype xybas o rpucexiun Butmorexa 0K
APatype Kyod; 0 1P t https://m.edsoo.ru/1568aba3
yria
C
B comummccotsivon Butimoeea LOK
https://m.edsoo.ru/1568aba3
MPSIMOYTOJIBHOTO TapaJuieNienune1a
I1
| oo e
https://m.edsoo.ru/1568aba3
MPSIMOYTOJIBHOTO MapaJuieienune1a
bu6mmoreka [IOK
35 O0Be i
DEM TPAMOT TIpHSMET https://m.edso0.ru/1568aba3
o CrepeoMeTpuueckue 3aaauu, BuGmorexa LOK
CBSI3aHHBIC C BBIYUCIICHUEM
. . https://m.edso0.ru/1568aba3
00BEMOB MPSAMO MTPU3MBI
37 [Ipuknaguelie 3a1a4n, CBA3aHHBIE C bu6mmoreka [JOK
00BEMOM MPSIMO TPU3MBI https://m.edsoo.ru/1568aba3
Borancnenne 066EMOB TEI C
38 MTOMOMUIBIO ONPEAEIEHHOTO bubnnoreka [JOK
uHTerpaiga. O6bEM HaKIIOHHOM https://m.edso0.ru/1568aba3
MIPU3MBI
Borancnenne 06”[>éN{OB TEII ¢ BuGmorexa LOK
39 MTOMOIIIBIO OTPEACTIEHHOTO

uHTerpana. O6bEM nMupaMu/Ibl

https://m.edsoo.ru/1568aba3
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®opmyna 00bEMa MUPaAMHUIBL.

bubmuorexa [JOK

40 O 3]
THOTICHHE OOBEMOB THPaMHL © https://m.edsoo.ru/1568aba3
00IIUM yTIIOM
)] 0Bé .
1 Ommomenme oBweron mapmnn BuGmoexa LIOK
pami https://m.edso0.ru/1568aba3
O0IIKM YTiIoM
C
12| oo o Gsimawm rasorof BuSmorexa LIOK
https://m.edso0.ru/1568aba3
MIPU3MBI
43 CrepeomeTpuueckue 3a1auu, bubnnoreka [JOK
CBsI3aHHBIE C 00BEMAMHU ITUPAMHIBI https://m.edso0.ru/1568aba3
I1
4 OBaEwm e, cxmamercc BuSmotexa LIOK
. ’ . https://m.edsoo.ru/1568aba3
00BEMOM HAKJIIOHHOH TIPU3MBI
I1
15 "OOwiwst o, comammbic o BuSmotexa LIOK
3 ’ https://m.edsoo.ru/1568aba3
00BEMOM MUPAMMU/IbI
I1 0Bé .
46 | Bamccmme pacoromma g0 BuSmorexa LIOK
p a https://m.edso0.ru/1568aba3
IUIOCKOCTH
47 KonrtponbHas padora "O0béM bubnuoreka [IOK
MHOTOTpaHHHUKa" https://m.edsoo.ru/1568aba3
o | nnupricckan nosepoct, Bumorera LIOK
OPpasYIOHHE I AIPHACCKO https://m.edso0.ru/1568aba3
MMOBEPXHOCTHU
Hunuaap. [pamoit kpyroBoi Bu6morexa LIOK
49 aHIp. [Imomans moBepXHOCTH

HWIAHAPA

https://m.edsoo.ru/1568aba3
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Konnueckas noBEpXHOCTB,

bubmuorexa [JOK

50 0 i
OOPASYIOUIE KOHITCCKON https://m.edsoo.ru/1568aba3
noBepxHocTu. Konyc
C )
S mapatcmoli miockoe biGorexa LIOK
P https://m.edso0.ru/1568aba3
OCHOBAHUS
VYceuénnsiii konyc. M3o0paxeHue bubmuorexa [JOK
52 N
KOHYCOB M yCEUEHHBIX KOHYCOB https://m.edso0.ru/1568aba3
[Tnomaas 60KOBOI MOBEPXHOCTH H bu6mmoreka [IOK
53 .
MOJTHOM MOBEPXHOCTH KOHYCA https://m.edsoo.ru/1568aba3
[Tnomans 60KOBOI MOBEPXHOCTH U bubnuotexa [JOK
54 -
MOJIHOM MOBEPXHOCTH KOHYCa https://m.edso0.ru/1568aba3
CrepeoMeTpuuecKue 3aa4u Ha
JI0KA3aTebCTBO U BEIYMCIIEHUE, bubnuotexa [JOK
55 .
MOCTPOCHUEM CEYCHUI IUITUHIIPA, https://m.edso0.ru/1568aba3
KOHYyca
CrepeomeTpHuyeckue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, bubnmnoreka [JOK
56 .
MOCTPOCHUEM CEYCHUI IUITMHIIPA, https://m.edso0.ru/1568aba3
KOHYyca
57 [Ipuknaguele 3a1aun, CBA3aHHBIE C bu6mmoreka [JOK
WTTHIIPOM https://m.edsoo.ru/1568aba3
58 [Ipuknanublie 3a7a4n, CBSI3aHHBIE C bu6mmoreka [IOK
LWIMHAPOM https://m.edso0.ru/1568aba3
bu6mmorexa [IOK
59 C
epa it utap https://m.edsoo.ru/1568aba3
50 Ilepeceuenue ceps! U mapa ¢ bubnuorexa [IOK

IUIOCKOCTRIO. Kacanne mapa 1

https://m.edsoo.ru/1568aba3
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cdepbl IOCKOCThI0. Bua n
n300pakeHHE mapa

[epecedenue cdeps U mapa ¢
iockocThlo. Kacanue mapa u

bubmuorexa [JOK

61 cdepsl IOCKOCTHIO. By u https://m.edsoo.ru/1568aba3
n300pakeHue mapa
62 VYpasuenue chepsl. [Lnomanp bubmuorexa [JOK
cdepsl u e€ yacrei https://m.edsoo.ru/1568aba3
63 Cummetpus cdepsl U mapa bubmorexa LIOK
https://m.edsoo.ru/1568aba3
CrepeomeTpuueckue 3aa4u Ha
OKa3aTeIbCTBO U BBIYUCIICHUE,
64 f:[B}BaHHBIe co cepoii 1 mapom bubmmoreia LIOK
. ’ https://m.edsoo.ru/1568aba3
MIOCTPOCHUEM UX CEUCHHI
IJIOCKOCTBIO
CrepeomeTpuueckue 3aa4u Ha
OKa3aTeIbCTBO U BBIYUCIICHUE,
65 fB)BaHHBIe co cdepoii u mapom bubamorexa IOK
. ’ https://m.edsoo.ru/1568aba3
MMOCTPOCHHUEM UX CEUCHHIA
MJIOCKOCTBIO
66 [Ipuknanublie 3a7a4u, CBSI3aHHBIE CO bu6mmoreka [IOK
cepoii u mapom https://m.edsoo.ru/1568aba3
[ToBTOpEHME: OKPYKHOCTH Ha
67 TJIOCKOCTH, BBIYMCIICHUS B bu6mmorexa [IOK
OKPYKHOCTH, CTaHJAapTHBIC https://m.edso0.ru/1568aba3
moao0us
68 Paznuunbie KOMOMHAIIUN TEIT bu6nmoreka [JOK

BpallCHUA U MHOTOT'PaHHUKOB

https://m.edsoo.ru/1568aba3
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3amauu o Teme "Tena u

bubmuorexa [JOK

69
MTOBEPXHOCTH BparieHus" https://m.edsoo.ru/1568aba3
20 3amauu o Teme "Tena u bubmmoreka [JOK
MOBEPXHOCTHU BpalleHus" https://m.edsoo.ru/1568aba3
7 Kontponbnas padota "Tena u bubmuorexa [JOK
[MOBEPXHOCTH BparieHus" https://m.edsoo.ru/1568aba3
O6béM mummHpa. Teopema 00 bubnmoreka [JOK
72 B
00BEME IPAMOrO IUIHHAPA https://m.edso0.ru/1568aba3
B 65
s | e
= P I,I_ https://m.edsoo.ru/1568aba3
unterpana. O6bpEéM KoHyca
74 ITmomaay OOKOBOU U IOJIHOK bu6mmoreka [IOK
MOBEPXHOCTH KOHYCa https://m.edsoo.ru/1568aba3
15| commue e oo brGmorera LOOK
B https://m.edsoo.ru/1568aba3
00BEMOB IMITUHIPA, KOHYCA
b | e
. n ,fl https://m.edso0.ru/1568aba3
MTOBEPXHOCTEH Tell
O06bEM mIapa u MapoBOTO CEKTOpA.
Teopema 06 06bEMe 11apa.
[Tnomane chepsr.
CrepeomeTpHuuecKue 3a1a4H, Butmorexa LIOK
77 CBS3aHHBIE C BHIYUCIICHHUEM

00BEMOB 11apa, MApPOBOTO
CETMEHTA U IIapOBOI'0 CEKTOpa

https://m.edsoo.ru/1568aba3
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[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM I11apa U TJIOMIAIBIO

bu6mmoreka [IOK

8 cdepnl. COOTHOIIEHUS MEKITY https://m.edsoo.ru/1568aba3
IJIOLIAIIMU [TOBEPXHOCTEN U
00bEMaMU MOT00HBIX TET
[Tono6uble Tena B MpOCTPAHCTBE.

N3menenne o6bEéMa 1pu mo100mm.

79 CrepeomeTpuueckue 3a1auu, bubnnoreka [JOK
CBSI3aHHBIE C BBIYMCIICHUECM https://m.edsoo.ru/1568aba3
00BEMOB TeJ U TUIOIIAICH
MMOBEPXHOCTEMN
KonTponbnas pabota "[Tnomanu

80 HOBG;)XHOCTH IE 00BEMBI Kp}lflrnilx bubmorexa LIOK

| https://m.edsoo.ru/1568aba3
Ten
JIBM>KeHUS MPOCTPAHCTBA.

81 OTtoOpakenusi. J[BrkeHus u bubnmnorexa [JOK
paBeHCTBO (puryp. OOmme cBOHCTBa https://m.edsoo.ru/1568aba3
JBUKEHUN
Buael n1BuxkeHMI: napaiebHbII

82 IIEPEHOC, IEHTpaIbHasl CHMMETPHS, bubnnoreka [JOK
3epKajibHasi CHMMETPHS, IOBOPOT https://m.edsoo.ru/1568aba3
BOKPYT IIPSIMOM

83 [Ipeo6pa3zoBanus nogobus. [Ipsmas bubnnoreka [JOK
u chepa Ditnepa https://m.edso0.ru/1568aba3

84 I'eomerpuyeckue 3anauu Ha bubnuoreka [IOK
NPUMEHEHHE JIBHKCHUS https://m.edso0.ru/1568aba3

85 KonrtponbHas pabota "BekTops! B bubnuorexa [IOK

nmpocTpaHcTae”

https://m.edsoo.ru/1568aba3
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86

87

88

89

90

91

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"[TapayienbHOCTD MPSMBIX U
IJIOCKOCTEH B pocTpaHcTBe"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alusl 3HAHHIHA:
"BexTops! B ipocTpaHcTee”

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alusl 3HAHHIHA:
"BexTops!l B mpocTpaHcTee”

O6o06maromiee nopropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMaTru3anus 3HaHui: "O0bem
MHOrOrpaHHuka"

O6o06m1aromiee nopropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "O0bem
MHOT'OrpaHHHUKa"

Oo6o6m1aromee nosropenue 11
MIOHATHUI U METO/IOB Kypca
reomerpun 10-11 xnaccos,

bu6mmoreka [IOK
https://m.edso0.ru/1568aba3

bubmuorexa [JOK
https://m.edso0.ru/1568aba3

bubmuorexa [JOK
https://m.edso0.ru/1568aba3

bu6nmoreka [JOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [JOK
https://m.edsoo.ru/1568aba3

bu6nmoreka [JOK
https://m.edsoo.ru/1568aba3
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cucTeMaTu3alus 3HaHui
"[Tmomraay MOBEpXHOCTH U 0OBEMBI
Kpyribix Ten"

Oo6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10—11 kiaccos,

bubmuorexa [JOK

92
CHCTEMATU3ALNS 3HAHUI: https://m.edsoo.ru/1568aba3
"[Tmomaay MOBEPXHOCTH U 00BEMBI
KpyrJbix Ten"
bu6mmoreka [IOK
93 144 0
TOTOBA KOHTPOIIbHa pabota https://m.edso0.ru/1568aba3
94 HToroBas KoHTpoJIbHAsI paboTa Bubamotexa [IOK
TOTOBAast KOHTPOJIbHAS T
P P https://m.edso0.ru/1568aba3
05 [ToBTOpEeHME, 0000IIEHNE 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/1568aba3
HcTopus pa3BUTHS CTEPEOMETPUHN
KaK HayKU U €€ pojib B Pa3BUTHHU bubnnorexka [JOK
96
COBPEMEHHBIX WH)XEHEPHBIX https://m.edsoo.ru/1568aba3
KOMIIBIOTEPHBIX TEXHOJOTHI
HcTopus pa3BUTHS CTEpPEOMETPUN
KaK HayKHd U €€ pojib B Pa3BUTHHU bubnnoreka [JOK
97
COBPEMEHHBIX WHXEHEPHBIX U https://m.edso0.ru/1568aba3
KOMIIBIOTEPHBIX TEXHOJIOTHIi
HcTopus pa3BUTHS CTEpEOMETPUN
KakK HayKH U €€ poJib B Pa3BUTUHU bubanoreka [JOK
98
COBPEMEHHBIX WHKEHEPHBIX U https://m.edso0.ru/1568aba3
KOMITBIOTEPHBIX TEXHOJIOTHIA
99 HcTopus pa3BUTHS CTEPEOMETPUU bubnuorexa [IOK



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

KaK HayKH U €€ poJib B Pa3BUTUU https://m.edsoo.ru/1568aba3
COBPEMCHHBIX HHIKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOTHIA

HcTopus pa3BUTHS CTEPEOMETPUHN
KaK HayKu U €€ pojib B Pa3BUTUU bu6mumorexa [IOK
COBPEMCHHBIX WH)XCHEPHBIX https://m.edsoo.ru/1568aba3

KOMIIBIOTCPHBIX TEXHOJIOTHI

100

HcTopus pa3BUTHS CTEPEOMETPUHN
KaK HayKU U €€ pojib B Pa3BUTHU bubnnorexa [HOK
COBPEMCHHBIX WHXCHEPHBIX https://m.edso0.ru/1568aba3

KOMITBIOTCPHBIX TEXHOJIOTHI

101

HcTopus pa3BUTHS CTEPEOMETPUHN
KaK HayKU U €€ pojib B Pa3BUTHU bubnnorexa [HOK
COBPEMCHHBIX WH)XCHEPHBIX https://m.edso0.ru/1568aba3

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102 8 0
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsIMasi, INIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHM M CJECICTBUS U3 HUX INPH PEHICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIA Yroa JBYTpaHHOrO yria, IpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJbI MHOIOIPaHHUKOB (IHMpamujia, HpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUSAMU: CEKYILas NIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/I CJIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOAOM  CIIE/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB HMPOCTBIX OOBEMHBIX (QUIYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHHH  CTaHAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH JIO0 TPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS PSIMBIMU
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH

PEHICHUN CTAHAAPTHBIX MATEMATUUYCCKHUX 3ada4 Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCA MPAMBIMU, MCEKIAY pr[MOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00BbEMaMu OJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Qurypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEANOJJararlliuX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBUS
NpUMEHEHHS 33J1aHbl B IBHOH (popme
718 [lpumensaTs mpocTeiiine HporpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE HpHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHsTH MONydeHHBIE 3HAHWS HA MPAKTUKE: aHAJTM3UPOBATH pealbHBIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MMOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha $3bIKE T'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara anreopsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHble C  HaXOXKICHUEM
reOMEeTPUYECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabTara
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIpPUUYECKasi MOBEPXHOCTh, 0Opa3yrolye
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TENT BPALICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoyiokeHne chepbl U IIOCKOCTH
OmnepupoBaTh MOHIATHSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CJIOM, OCHOBaHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH Tl  BpalleHus,




reOMETPUYECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, cepa, BIHCAaHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUS MKy IIOMAJISIMH ITOBEPXHOCTEH M 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxaTs u3yyaemble (GUTYphl OT PYKH M C TIPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYECHHS Tl
BpallcHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEINOoNaraiiiX HECKOJIbKO IIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JOCHCTBUS CIIOKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKuUMH CBOI71CTB8,MI/I OHH
o0JrazaroT

HpI/IMeHHTb IIpaBUJIO apaJuICIICIIUIICAa IIPHU CJI0KCHHUHN BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJly BEKTOpaMH, CKaJISIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
Pemate mpocreiinme reoMeTpuueckue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJA

6.20

Pemate 3aJa4u Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIEHUH U
HaXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIropuTtMam,
IMPUMCHAA HU3BECTHBIC METObI npu peIICHU A CTaHIapTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTB HpOCT@ﬁIJ.IHC nporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4
HpI/IBO,Z[I/ITB MMPUMCEPBI MATCMATUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpOAC U
JKHU3HHU, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMerlTB IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHKE: aHAJIU3HUPOBATH PCAJIbHBIC




CUTYyallMu U MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PEIICHUS
MaTeMaTHu4ecku cHopMyIupOBaHHON MPOOIEMbl, MOACIUPOBATH peabHbIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJTMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;keHue NMpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, apAJIICIIbHbIC
U CKpelmuBarouyecs npsmsle. IlapaienpHOCTP HpsAMBIX W INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIYy NPAMBIMH B IpocTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOCcKOCcTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTU: MNCPHCHAUKYIISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TIMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIsipax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN Mapajenenumnes] u
ero csoictBa. [lupammna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE IUPAMUIBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPaHHMKA, IIpaBWIbHAs I@IpU3Ma M IpaBWIbHAs INHpPaMHUAA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBUWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmuaax, napauejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,



TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1no1mans 00KkoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpeMa O IUIOLIAJNA YCECYEHHOM NUPaMHIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIonaas MOBEpXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesenunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHasg cucTeMa KOOpJAWMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPHU PELLICHUN T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOMICTBO, IpPU3HAK, J10KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAUTL AO0KA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCICHUHU 3aaa4, B TOM
quclie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, HPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pEIIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, TreoOMCTPpHUYICCKAA



mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEI
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2 u  3%3, omnpeneiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paSOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NepPUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAO0BaHUS (DYHKIIHIA,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pelleHnsT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (pYHKUMH Ui pelleHHs] ypaBHEHHI,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: cpefHee apudmeTndeckoe, MeanaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, HA JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peaJbHBIX MPOLIECCOB U SIBJIEHUH; MPEICTaBIATh
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHMHA  pacupelesicHHss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPUMEPHl TPOSIBICHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKIACHUS Ul PEIICHUS 33]a4; OlCHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBIM YroJj, CKPEeIUBAIOIIUECS NPSAMBIE, TAPaJUIENbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSAMHU; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n

10

YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPaAMHIBI, TPU3MBI, KOHYycCa, LWIMHIpPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4yaeMbIX (QUTYp, BBIIABUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh  TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAJh, OOBEM, IUIOMAb TOBEPXHOCTH), HCIOIbB3Ys
W3YYCHHBIC (OPMYIBI MU METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ n KOOpI[PIH&THBII’I METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. JleWCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cuCTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeTuTeIh MaTPHIIBI
3 OyHKIWMH U TpaduKH



Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCIIEIOBATEIIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka: reomerpus, 10-11 kimaccel: 0a30BbIi U yri1yOJeHHBIH YPOBHHU:
yueOHuk JI.C.AranacsH. B.®. byry3os. C.b.Kanomies
N3marensctBo Mocksa : "[IpocBemenue" 2023

MHTepHeT-pecprbl, pekomMeHayeMbIX A4 UCNOoJfb30BaHUA. B
pa60Te yuntTenamMn mateMatTuKku.

http://www.uic.ssu.samara.ru [lyteBogutens "B Mupe Haykn" Ansg LWKoNbHUKOB

http://fmi.asf.ru SnekTpoHHaa xpecTtomMaTmsa N0 MEeTOAUKE NpenogaBaHnUg MaTemMaTuku

http://methmath.chat.ru MeTogmka npenogasaHus MaTeMaTUKK

http://mat-game.narod.ru MaTemaTnyeckas ruMHaCTUKa

http://www.zaba.ru MaTtemaTuyeckme onumnuagbsl U onuMmnuagHble 3agadm

http://www.mccme.ru MocKOBCKUN LIEHTP HENPEpbIBHOrO MaTeMaTU4ecKoro oopasoBaHug

ttp://www.exponenta.ru MaTemaTnyeckumn cant

http://zadachi.mccme.ru MudopmaumoHHo-nonckosaga cucrtema "3agaym”

http://alglib.sources.ru bubnuoteka anroputMmoB Noadopka ccbiNoK Ha MaTeMaTU4eckue
pecypcbl MHTepHeTa.

http://www.vspu.ac.ru/de/ TenekoMMyHUKaLMOHHbIE BUKTOPUHbI AN LWKOJIbHUKOB

http://dondublon.chat.ru/math.htm NonynspHas maTemaTtuka

http://www.college.ru/mathematics/ OTkpblTag MmaTemaTukahttp://ege.yandex.ru/ N’MA

pedsovet.su IHTepaKTUBHbIN TECT-TpeHaxep Ans noarotoeku kK N'MA no matematuke.

http://mat.1september.ru - razeta «MatemaTtmka» 3gatenbckoro goma «llepBoe ceHTabpa»
http://www.mathematics.ru - Matematuka B OTKpbITOM KONneaxe

http://www.math.ru - Math.ru: Matematuka n obpasosaHve

http://www.mccme.ru - MOCKOBCKUI LLEHTP HENPEPbLIBHOrO MaTeMaTU4eckoro obpasoBaHus
http://www.allmath.ru - Allmath.ru - Bca matemaTtnka B ogqHOM MecTe
http://eqworld.ipmnet.ru - EqWorld: Mup matemaTnyeckux ypaBHeHuUn
http://www.exponenta.ru - Exponenta.ru: obpasoBaTenbHbI MaTEMaTUYECKNIA CanT
http://www.bymath.net - Bca anemeHTapHas matematuka: CpegHasa maTt. MHTEPHET-LIKONa
http://www.neive.by.ru/index.html - FeomeTpuyecknii noptan

http://graphfunk.narod.ru - N'padpmkn dyHKLMIA

http://comp-science.narod.ru - luaaktnyeckme matepuarnbsl No MHPOpPMaTUKE U MaTeMaTuke



https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.uic.ssu.samara.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Ffmi.asf.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Ffmi.asf.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fmethmath.chat.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fmat-game.narod.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.zaba.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.mccme.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.exponenta.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fzadachi.mccme.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Falglib.sources.ru
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.vspu.ac.ru%2Fde%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.vspu.ac.ru%2Fde%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fdondublon.chat.ru%2Fmath.htm
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.college.ru%2Fmathematics%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fege.yandex.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fpedsovet.su%2F
https://multiurok.ru/all-goto/?url=http://mat.1september.ru/
https://multiurok.ru/all-goto/?url=http://www.mathematics.ru/
https://multiurok.ru/all-goto/?url=http://www.math.ru/
https://multiurok.ru/all-goto/?url=http://www.mccme.ru/
https://multiurok.ru/all-goto/?url=http://www.allmath.ru/
https://multiurok.ru/all-goto/?url=http://eqworld.ipmnet.ru/
https://multiurok.ru/all-goto/?url=http://www.exponenta.ru/
https://multiurok.ru/all-goto/?url=http://www.bymath.net/
https://multiurok.ru/all-goto/?url=http://www.neive.by.ru/index.html
https://multiurok.ru/all-goto/?url=http://graphfunk.narod.ru/
https://multiurok.ru/all-goto/?url=http://comp-science.narod.ru/

http://rain.ifmo.ru/cat/ - [JuckpeTHas matemaTuka: anropuTmbl

http://www.uztest.ru - EI'3 no matemaTtumke: noaroToBka K TeCTUPOBaHUIO
http://zadachi.mccme.ru - 3agaym no reomeTpun: NHHOOPMaLMOHHO-MOMNCKOBaAs cucTtemMma
http://tasks.ceemat.ru - 3agadyHuK ANg NOAroTOBKM K oniMMnuagam no MmatemaTtuke
http://www.math-on-line.com - 3aHnmaTenbHad MaTeMaTtmka - LWKONbHUKaM (0ONuMnuagbl, Urpkl,
KOHKYpPCbl MO MaTteMaTuke)

http://www.problems.ru - HTepHeT-npoekT «3agaun»

http://www.etudes.ru - MatemaTtuyeckue aTioabl

http://www.mathem.h1.ru - MaTemaTtuka on-line: cnpaBoyHas nHdopmMaunsi B NOMOLLb CTYAEHTY
http://www.mathtest.ru - MatemaTuka B MOMOLLb LUKOSNbHWUKY W CTYAEHTY (TECTbl N0 MaTemMaTuke
online)

http://www.matematika.agava.ru - MaTtemaTunka Ansi NOCTynatoLLMX B By3bl

http://www.zaba.ru - MaTemaTuyeckne onumnuaabl U onuMnuagHble 3agadm
http://www.kenguru.sp.ru - MexgyHapogHbIi MateMatnyeckui KOHKYpC «KeHrypy»
http://methmath.chat.ru - MeToamka npenogaBaHnsa MaTeMaTUKK

http://www.reshebnik.ru - PewnebHuk.Ru: Bbicluas matemaTtmka u SkOHOMETPUKA - 3a0a4u,
peLleHns

http://www.mathnet.spb.ru - Cant anemeHTapHon matemaTtukn Omutpus MNywmHa
http://www.turgor.ru/ - TypHup ropogos - MexxagyHapogHas matemaTnieckasl onumnuaga ang
LLKOSIbHMKOB

http://www.math.ru/ - UHTepHeT-nogaepxka yuntenen maremaTnkn. CoaepXuT aneKTpoHHbIE
KHUIMW, BUAEONEKUUN, MaTepmarnbl A1s YPOKOB.

http://www.it-n.ru/ - CeTb TBOpYECKMX yuntenen. Coaepxumt: OMONNOTEKY roToBbIX Yy4EOHbIX
npoekToB ¢ npumeHeHnem UKT; Gubnunoteky Metogmk NpoBeaeHNst YypoKOB C UCMOSb30BaHMEM
pa3HOOOpPa3HbIX ANEKTPOHHbBIX PECYPCOB; PYKOBOACTBA M NOJSIe3HbIe COBEThI MO NCMOSb30BaAHMUIO
nporpammMmHoro obecneveHums B y4ebHOM nporecce

http://www.problems.ru/ - Basa gaHHbIX 3aga4 N0 BCEM TEMaM LUKOMbHOWM MaTeMaTuKu.
CopepXxunT 3agaym pasnnyHbiX pyOpuK 1 cTeneHem CRoXHOCTU C peLLUEHUEM.
http://www.som.fsio.ru/ - CeTeBoe 06beamHeHne metoauctoB. CooepxuT B pasgene
«MaTtemaTukay» ctaTbu, METOAMYECKME Pa3paboTKn YPOKOB, CLieHapum NpasgHuKoB,
BHEKITACCHbIE MEPONPUATHUS.

http://www.som.fsio.ru/ - O6pasoBaTenbHbIi MaTemMaTUdecknin cant. CogepXxmt maTepuansl no
paboTe ¢ matemaTtudeckumm naketamum Mathcad, MATLAB, Mathematica, Maple v gp.
MeTogmnyeckme pa3paboTku, NpUMepbl peLleHns 3afad, BbiNOfIHEHHbIE C UCMONb30BaHMEM
MaTemMaTUYeCKUX NakeT

Takne canThil,

Kak http://www.exponenta.ru, Allmath.ru http://www.allmath.ru, http://graphfunk.narod.ru, http://
www.neive.by.ru, http://www.problems.ru, http://zadachi.mccme.ru, http://www.mathtest.ru, http:
/lIwww.math-on-line.com, http://tasks.ceemat.ru, http://www.uztest.ru, http://eqworld.ipmnet.ru n
Ap. NOMOratoT NPOBOANTb YPOKM C UCNONb30BAHUEM HOBbIX COBPEMEHHbBIX TEXHOMOMMN.

http://www.uic.ssu.samara.ru lNytesoautens "B Mupe Haykn" ons LWKOMbHUKOB

http://fmi.asf.ru 3nekTpoHHasa xpecTomaTna No0 MeToauke nNpenogaBaHnst MaTteMaTUKN

http://methmath.chat.ru MeToguka npenogaBaHnsi MaTeMaTUKK

http://mat-game.narod.ru MaTemaTu4yeckasa ruMHacTuka



https://multiurok.ru/all-goto/?url=http://rain.ifmo.ru/cat/
https://multiurok.ru/all-goto/?url=http://www.uztest.ru/
https://multiurok.ru/all-goto/?url=http://zadachi.mccme.ru/
https://multiurok.ru/all-goto/?url=http://tasks.ceemat.ru/
https://multiurok.ru/all-goto/?url=http://www.math-on-line.com/
https://multiurok.ru/all-goto/?url=http://www.problems.ru/
https://multiurok.ru/all-goto/?url=http://www.etudes.ru/
https://multiurok.ru/all-goto/?url=http://www.mathem.h1.ru/
https://multiurok.ru/all-goto/?url=http://www.mathtest.ru/
https://multiurok.ru/all-goto/?url=http://www.matematika.agava.ru/
https://multiurok.ru/all-goto/?url=http://www.zaba.ru/
https://multiurok.ru/all-goto/?url=http://www.kenguru.sp.ru/
https://multiurok.ru/all-goto/?url=http://methmath.chat.ru/
https://multiurok.ru/all-goto/?url=http://www.reshebnik.ru/
https://multiurok.ru/all-goto/?url=http://www.mathnet.spb.ru/
https://multiurok.ru/all-goto/?url=http://www.turgor.ru/
https://multiurok.ru/all-goto/?url=http://www.math.ru/
https://multiurok.ru/all-goto/?url=http://www.it-n.ru/
https://multiurok.ru/all-goto/?url=http://www.problems.ru/
https://multiurok.ru/all-goto/?url=http://www.som.fsio.ru/
https://multiurok.ru/all-goto/?url=http://www.som.fsio.ru/
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.exponenta.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.allmath.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.allmath.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fgraphfunk.narod.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fgraphfunk.narod.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.neive.by.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.neive.by.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.neive.by.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.problems.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.problems.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fzadachi.mccme.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fzadachi.mccme.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.mathtest.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.mathtest.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.math-on-line.com%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.math-on-line.com%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.math-on-line.com%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Ftasks.ceemat.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Ftasks.ceemat.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.uztest.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.uztest.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Feqworld.ipmnet.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Feqworld.ipmnet.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.uic.ssu.samara.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Ffmi.asf.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Ffmi.asf.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fmethmath.chat.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fmat-game.narod.ru%2F

http://www.zaba.ru MatemaTtunyeckne onumnuagbl U oNMMNUagHble 3a4a4mn

http://www.mccme.ru MoCKOBCKMIA LIEHTP HENPEepPbIBHOrO MateMaTnyeckoro obpasoBaHus

ttp://www.exponenta.ru MaTemaTuyeckum cant

http://zadachi.mccme.ru MHdopmaumnoHHo-nonckoeas cuctema "3agaumn”

http://alglib.sources.ru Bubnuoteka anroputmos Nogbopka CCbiNOK HAa MaTemaTuieckmne
pecypcbl IHTepHeTa.

http://www.vspu.ac.ru/de/ TenekoMmmMyHNKaLNOHHbIE BUKTOPWUHbI A1 LUKOSIbHUKOB

http://dondublon.chat.ru/math.htm MNMonynspHas matemaTtuka

http://www.college.ru/mathematics/ OTkpblTaga MaTemaTtukahttp://ege.yandex.ru/ TNA

pedsovet.su IHTepaKTMBHbIN TECT-TPEHAXep AN noarotoekn k N'MA no matemartuke.

http://mat.1september.ru - razeta «MatemaTuka» M3gatensckoro goma «lepBoe ceHTAbBpA»

http://www.mathematics.ru - Matematuka B OTKPbITOM KOnnempke

http://www.math.ru - Math.ru: MatemaTuka n obpasopaHue

http://www.mccme.ru - MOCKOBCKMIA LIEHTP HENPEPLIBHOIO MaTeMaTU4Yeckoro obpasoBaHns

http://www.allmath.ru - Allmath.ru - Bca maTemaTtnka B ogHOM MecTe

http://eqworld.ipmnet.ru - EqWorld: Mup matemaTnyeckux ypaBHeHuUn

http://www.exponenta.ru - Exponenta.ru: o6pa3oBaTenbHbIN MaTEMaTUYECKUIA CanT

http://www.bymath.net - Bca anemeHTapHas matemaTtuka: CpegHasa maT. UHTEPHET-LIKoNa

http://www.neive.by.ru/index.html - F'eomeTpmnyecknin noptan

http://graphfunk.narod.ru - N'pacpmkn QyHKLMIA

http://comp-science.narod.ru - luaaktnyeckme matepumansl N0 MHGPOpMaTUKE U MaTemMaTuke

http://rain.ifmo.ru/cat/ - dnckpeTHass maTemaTunKa: anropuTMbl

http://www.uztest.ru - EF'9 no matemaTtmke: NOAroToBKa K TECTUPOBAHMUIO

http://zadachi.mccme.ru - 3agaym no reomeTpun: NHHOOPMaLMOHHO-MOMUCKOBAs cucTemMa

http://tasks.ceemat.ru - 3agadyHuK Ans NOAroToBKM K onuMnuagam no matemaTmke

http://www.math-on-line.com - 3aHnmaTenbHag MaTeMaTturka - LWKONbHUKaM (onumMnuagbl, Urpkbl,
KOHKYPCbl N0 MaTeMaTuke)

http://www.problems.ru - UHTepHeT-NpoekT «3agayn»

http://www.etudes.ru - MatemaTn4yeckue aTioabl

http://www.mathem.h1.ru - MaTemaTtuka on-line: cnpaBoyHas nHopMauns B NOMOLLb CTYAEHTY

http://www.mathtest.ru - MaTemaTnka B NOMOLLb LLUKOSNbHUKY U CTYAEHTY (TECTbl N0 MatemaTtuke
online)
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http://www.matematika.agava.ru - MatemaTuka ans noctynatoLmx B By3bl

http://www.zaba.ru - MaTemaTu4yeckne onumnumaabl U oNMMNMaaHbie 3agadm

http://www.kenguru.sp.ru - MexxgyHapodHbIi MaTeMaTUYECKUI KOHKYPC « KeHrypy»

http://methmath.chat.ru - MeToamka npenogaBaHns MaTeMaTUKK

http://www.reshebnik.ru - PewebHuk.Ru: Bbicluaa matemaTtrka n SkOHOMETpUKA - 3agauu,
peLleHns

http://www.mathnet.spb.ru - Cant anemeHTapHon matematukn Omutpus NywmHa

http://www.turgor.ru/ - TypHup ropogos - MexxagyHapogHas matemaTndeckasi onumnuaga gng
LLKONbHUKOB

http://www.math.ru/ - UHTepHeT-nogaepxka yuntenen matemaTukn. CogepXut aneKkTpoHHbIe
KHWUM, BUAEONEKUNN, MaTepuarnbl 4N YPOKOB.

http://www.it-n.ru/ - CeTb TBOpYeCKkux yuntenen. Cogepxmt: GubnnoTeky rotoBbIxX y4ebHbIX
NpoekToB ¢ npuMmeHeHnem VIKT; 6ubnmoTeky MeToamK NpoBeAEeHUS YPOKOB C UCMONb30BaHUEM
pa3HOO0bpasHbIX 3NEKTPOHHbLIX PECYpPCOB; PYKOBOACTBA M NOe3Hble COBETHI NO UCMONb30BaHMUIO
nporpammHoro obecrneyeHns B yiuebHoM npovecce

http://www.problems.ru/ - Basa gaHHbIX 3a4a4 No BCeM TeMaM LLUKONbHOM MaTeMaTUKN.
CoaepXnT 3agaydn pasnumyHbIX pyopurK 1N cTeNeHen CNOXHOCTM C peLleHMEM.

http://www.som.fsio.ru/ - CeteBoe 06beamHeHne metoauctoB. CogepxuT B pasgene
«MaTemaTuka» ctatbn, METOANYECKNE pa3paboTKM YPOKOB, CLLEHapUKN Npa3gHUKOB,
BHEKMACCHbIE MEPONPUSATUSI.

http://www.som.fsio.ru/ - OGpasoBaTenbHbIi MaTemMaTudeckuin cant. CogepXxmt maTepuansl no
paboTte ¢ maTemaTudeckumn naketamm Mathcad, MATLAB, Mathematica, Maple v gp.
MeTtogudeckne paspaboTkn, NpUMepbI peLLeHnst 3afad, BbIMOSIHEHHbIE C UCMOJTb30BaAHUEM
MaTeMaTM4YeCcKnX naket

Takme canThil,

Kak http://www.exponenta.ru, Allmath.ru http://www.allmath.ru, http://graphfunk.narod.ru, http://
www.neive.by.ru, http://www.problems.ru, http://zadachi.mccme.ru, http://www.mathtest.ru, http:
Iivww.math-on-line.com, http://tasks.ceemat.ru, http://www.uztest.ru, http://egqworld.ipmnet.ru n
Ap. NOMOralT NPOBOANTL YPOKN C UCMONb30BAHNEM HOBbIX COBPEMEHHbLIX TEXHOMOIMIA.
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