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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOrMYecKOE€  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  O0OecleueHUE  BO3MOXKHOCTM  NPUOOpPETeHHS U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMM 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYypax KaK o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MUpPE MHOTOTPAHHUKH M Tejla BpAaIEHUS, KOHCTPYHPOBaTh T'€OMETPHUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

(opMUpOBaHHE YMEHHs BIAJAETh METOJAMHU J10Ka3aTeJIbCTB U AJTOPUTMOB
pellieHusl, YMEHUSI HX MPUMEHSTh, MPOBOJIUTH IOKA3aTENIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHKHU B MPOBEJECHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl W  KOOpAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
CoJiep KaTeNIbHBIM JIMHHSM, HO M 110 Togam oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, pacHpeleEHHbIM MO TogaM OOy4YeHHs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ychmoBus s guddepenHnuanuu  o0ydeHHs,  ITOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuéroMm BbIOOpa Oyaymied npodeccuu, obecrneunBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 170 gacoB: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 68
yacoB (2 yaca B HEZICIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1uiockocTu. [lapaiienbHoe M LEHTpPaJbHOE MNPOEKTUPOBAHUE, H300pakeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBOKCTBA napajuIeNIbHBIX IJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIBHBIE W MEPIECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JINHEWHBIN yTOJI IBYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IJIOCKHX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBas W MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparyaiime myTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema I[ludaropa. Ilupamupa: nN-yronbHas mnHupamuja,
npaBWibHas W yced€HHas nupamuabl. CBoicTBa pédbep M OOKOBBIX TpaHei
MpaBWIbHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS TMpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO0. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JTOAECKA3IP U UKOCADIP.

Brruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmMoyrosibHass  cucreMa  KOOpPAHMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

MHoOrorpaHHuKH
JIByrpaHHbIi MU MHOI'OTPaHHBIM YIUibl. JIMHEHHBIA YroJ ABYIPaHHOTO YIJa.

Muororpannuku. CeyeHuss MHororpaHHukoB. [lpusma. IlpsiMmas u npaBuibHas
npusMbl. [lapamnenenunen. Ilupammpa. YcedenHas nupamupa. lIpaBuiibHas
nupamua. [IpaBuiibHbIE MHOTOIPAHHUKH.

Ha matepuane, CBSI3aHHOM C M3yYE€HHEM IMPOCTPAHCTBEHHBIX T€OMETPUUECKUX
buryp, NMOBTOPSAIOTCS W CHUCTEMATU3UPYIOTCS 3HAHMS Y4YalIUXcsl O B3aWMHOM
pacMoIOXKEHUH TOYEK, MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE, 00 M3MEpPEHUU
PACCTOSIHUM U YIJIOB B IIPOCTPAHCTBE.

IIpocTpaHCTBEHHBIE MNPEACTABICHUSA YYallUMXCsA pa3BUBAIOTCS B IpoOLEcCe
penieHust 00JIBIIOro YUCa 3a/1a4, TPeOYIOIIMX Paclo3HABAHUS PA3IMYHBIX BUIOB
MHOTOTPAHHUKOB M (POPM MX CEUEHUH, a TAKXKE MOCTPOEHHUS COOTBETCTBYIOIIMX
YEPTEKEN.



IIpakTyeckass  HAIpPaBIEHHOCTb  Kypca  pealn3yeTrcss  3HAYUTEIbHBIM
KOJINYECTBOM BBIYHMCIIUTENIBHBIX 3a/1a4.

Tena Bpamenust
Tena BpaieHus: UWIMHAP, KOHYC, map. Ceuenus ten BpaunieHus. KacarenpHas

IJIOCKOCTh K mapy. Bnucanueie u onucanHblie MHOrorpaHHuku. [lonarue tena u
€ro MOBEPXHOCTH B TEOMETPUH.

[Tomasnstoniee OOMBIIMHCTBO 3a7a4 K 3TOM TeMe MpelCTaBisieT co00il 3amaun
Ha BBIYUCJICHUE JJIMH, YIJIOB W IUIOIIAJIEH IUIOCKMX (PUTYp, UTO OMNpenenser
MPAKTUYECKYI0 HAIPaBICHHOCTh Kypca. B Xozme ux pemnieHus MOBTOPSIOTCS U
CUCTEMATU3UPYIOTCS CBEJICHUS, U3BECTHBIC yUaIlUMCSl U3 KYPCOB IJIaHUMETPUU U
crepeomeTpun 10 kiacca, — peEIIEHUE TPEYTOJbHUKOB, BBIYUCICHHUE [IJIMH
OKPY)KHOCTEM, pacCTOSHUM HU T. ., YTO MO3BOJSET OPraHUYHO TOCTPOUTH
noBropeHue. I[lpu pemeHurn BBIYUCIHUTENBHBIX 337a4 CIEAYET MOAAECPKUBAThH
JIOCTATOYHO BBICOKHI YPOBEHH OOOCHOBAHHOCTH BBIBOJIOB.

O0beMbl MHOTOTPAHHHKOB
[Tonsitue 06 oObemMe. OOBEMBI MHOTOTPAHHUKOB: MPSIMOYTOJIBHOTO |

HAKJIIOHHOTO TMapajuieJIenune 0B, NPU3MbI, NUpaMuJbsl. PaBHOBenuKHe Tena.
O0BEMBI TTOJOOHBIX TE.

[TonsiTne oObeMa M €ro CBOWCTBA MOTYT OBITh M3yYEHBI HA O3HAKOMUTEIHHOM
YPOBHE C ONOPO¥ Ha HATJISIHBIC MPEJACTABICHUS W KU3HCHHBIN OMBIT yJalIuXCsl.
[Tpu BBIBOZE hOpMYNT 00BEMOB MPSIMOYTOJIBHOTO Mapajuiefienuieia, MupaMHIbl,
MUINHAPA U KOHyCa IIMPOKO TMPHUBIEKAIOTCS MPUOIMKEHHBIE BBIUUCICHUS U
WHTYUTHBHBIC TIPEACTABJICHHS YUAIIUXCS O TIpenesbHoM nepexonae. OT ydamuxcs
MOKHO HE TpeOOBaTh BOCIPOU3BEJEHUS BbIBOAA 3TUX (opMyit. BriBoa dhopmysisi
o0BeMa Imapa IpoOBOAUTCS C MCIIOIh30BAaHHEM MHTETpaia. ETo MOKHO BBITOTHUTH
B Ka4eCTBE pEIUICHMs 3aJa4 Ha ypoKax aireOpbl W Hadal aHanu3a. Matepuadn,
CBS3aHHBIM C BbIBOJAMHU (OpMyJNbl O00bEMa HAKIOHHOTO Napaijiesienunena u
oOmieit popmysibl 0O0bEMOB TEJ BpaIllEHUs, UMEET CIIYKEOHBIM XapakTep: C ero
MOMOIIIbIO  3aTeM BBIBOJATCSA (opMynbl oObeMa TpU3MbBI U oObeMa Iapa
COOTBETCTBEHHO.

O0beMbl U MOBEPXHOCTH TeJI BpALLIEHUS
O0beM muMHIpa, KOHyca, mapa. O0beM MapoBOro CETMEHTa U CEKTOopa.

[lonsitne Tmmomanyu moBepxHOCTH. I[lmom@aam OOKOBBIX MOBEPXHOCTEH
UJINHAPA U KOHYCa, TUIONIAIb Cephl.

[loHdaTHEe mIIOMIAAX TOBEPXHOCTM BBOAUTCA C OMNOPOM Ha HarJIsgHbIE
MPEACTABIICHUS YYALIUXCS, & 3aTEM MOJIy4aeT CTPOTOE ONPEACIICHUE.



[IpakTrueckas HapaBIEHHOCTh Kypca ompenesnsercs OO0JIbIIMM KOJINYECTBOM
3a/1a4 NPUKIAAHOIO XapakTepa, 4YTO UIPaeT CYLICCTBEHHYIO pOJIb B OPraHU3alUU
po(OPUEHTAITMOHHOM pabOThI C yUAITUIMHUCS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHWE BIWSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKHh Kak cdepbl 4YeIoBEYECKOM MAEesTeIbHOCTH, JTAloB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble Jioruueckue aeMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIIECTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUH  MEXIy IMOHATHAMH, (HOPMYIHPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUUKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKJIOUEHNN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBEIOMpATh CMOCO0 pemeHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BONPOCHl,  (GUKCUpYIOUIUME  MPOTUBOpEuYHe,  MpoodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIJABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh €€ B pa3IWyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHLIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTh ITOSACHECHHUA I10 XOI[y PCIICHUA 3aJa4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3ajad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTrOBapUBaThCs, OOCYXJaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSMHU, CBS3aHHBIMU C YIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH OHATUSMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOAHO OMNEpUPOBATH TMOHATUSAMH, CBA3AaHHBIMU C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
NPOEKTHpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIOIHATH M300paXkeHUs puryp
HAa TIOCKOCTH;

e CTPOWTH CEUYCHHS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOTHITH
(BBIHOCHBIE) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUryp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, LIEHTP, OChb M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOIHO OMEpPUPOBATH MOHSITHIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATAaM B MTPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXOXKJECHUE TCOMETPUUYECKUX BEIWYWH, TPUMCHSS W3BECTHBIC METO/IbI
IIpU PEIICHNH MaTeMaTHYECKHX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CII0)KHOCTH,

e TMPUMEHATH MPOCTEUIIIME TPOTPAMMHBIC CPEACTBA U  IJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BIEKATh, MPEOOpPa3OBHIBATH W HWHTEPIPETUPOBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
nporecce TMOWCKAa PpeHIeHHs MaTeMaTH4ecku  chopMyIrpoBaHHOU
npo0OJieMbl, MOJEIMPOBATh pEANbHBIE CUTyallud Ha S3BIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXO0XJICHUEM T€OMETPHUECKUX BEINYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBSICHATH CIOCOObI
MOJTyYECHUS;

ONEPUPOBATH MOHITUSIMU, CBSI3AHHBIMH C TEJIaMU BPAILCHUS: [IWJIMHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOIOKEHNE C(hephl U IIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalleHUs,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIIMSIMU T
BpaIllCHUSI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHMCAHHBIA B chepy u
OMMCaHHbIA 0KOJIO0 cdepsl, chepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJIO
BpAILICHHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n3o0paxarh u3ydaeMble (DUTYpPBI, BBINOJHITH (BBIHOCHBIE) IJIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexax U pUCYHKaxX;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pelaTbh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
1[eJIOM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATHUSMH, CBS3AHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUH;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUs MO 00US;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUW: METOJl CJIEJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;
JTIOKa3bIBATh T€OMETPUUECKHUE YTBEPKIACHHUS;



NPUMEHSATh TeoMeTpuueckre (akTbl Uil PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaraloluX HECKOJbKO IIaroB pEeHIeHUs, €CIU YCIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (hopMme;

pemiarh 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHUA |
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

NPUMEHSTh MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

NPUMEHSITh  TOJYYEHHbIC 3HAaHUA HAa  MPAKTUKE:  CPAaBHUBATD,
aHaJTU3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyaIlUU, IPUMEHSTh U3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaThyecku  C(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pealbHbIE CHUTYallMd Ha SI3bIKE T€OMETPUHU, HCCIEIOBATh IMOCTPOCHHBIC
MOJIEJIA C UCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHITHI U TEOpeMm,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HaxX0>XJICHUEM F€OMETPUUECKUX BEJINYNH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB
Ne HaumenoBanue pa3jaesioB KounrtpoJsb JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n H TeM NPOrpamMMbl Bcero HbIE o0pa3oBaTe/ibHbIE PeCypchbl
padoThI
https://resh.edu.ru/subject/17/10/
1 Bsenenue B 23 1
CTEPEOMETPHIO
https://resh.edu.ru/subject/17/10/
5 B3anmHoe pacnonioxxeHue 5 1
MPSIMBIX B POCTPAHCTBE
[TapanienbHOCTh MPSIMBIX https://resh.edu.ru/subject/17/10/
3 1 INIOCKOCTEH B 8
MIPOCTPAHCTBE
[lepneHIUKYIAPHOCTD https://resh.edu.ru/subject/17/10/
4 IPSIMBIX U IIJIOCKOCTEHN B 25 1
MIPOCTPAHCTBE
5 VB H PACCTOSTHHS 16 1 https://resh.edu.ru/subject/17/10/
6 MHOrOrpaHHHKH 7 1 https://resh.edu.ru/subject/17/10/
7 BeKTophi B POCTPAHCTBE 12 1 https://resh.edu.ru/subject/17/10/
8 [ToBTOpeHue, 06001IIEHNE 5 1 https://resh.edu.ru/subject/17/10/
¥ CHCTEMAaTH3aIns 3HaHUH
OBHIEE KOJIMYECTBO YACOB 102 6

I10 ITPOT'PAMME



https://resh.edu.ru/subject/17/10/

11 KIIACC

Kosau4vecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB Kounrpounr  JJeKTpoHHbIe (1udpoBbIe)
n/n U TeM MPOrpamMmbl Bcero  HbIe o0pa3oBaTe/ibHbIE Pecypchbl
padoThI
1 MHOrorpaHHHKH. 18 2 https://resh.edu.ru/subject/17/10/
2 Temna BpaIllICHUSA 10 1 https://resh.edu.ru/subject/17/10/
3 OO0BbeMBbI 8 1 https://resh.edu.ru/subject/17/10/
MHOT'OI'paHHUKOB
4 O0BLEMBI u 9 1 https://resh.edu.ru/subject/17/10/
IIOBEPXHOCTHU Tl
BpalleHus.
5 [ToBTOpCHME Kypca 23 https://resh.edu.ru/subject/17/10/
reoMeTpuu
OBIIEE KOJIMYECTBO YACOB 68 5

I10 ITPOT'PAMME




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

BBenenue B

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

cTepeoMeTpuIo -23u4

Jdara nzyyenus

MnaH

dakT

OcHOBHbBIE TIpaBUIIa NU300PAKECHUS
Ha PUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEpEeOMETPHH: TOUKA,
npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, IIEPECEKAIOMIUECS
psiMas U MJIOCKOCTh;
MOJIyIIPOCTPAHCTBO

[TonsTus: nepecekaronmecs
IJIOCKOCTH, TEPECEKAIOLTUECs
npsiMasi ¥ MI0CKOCTh;
MOJIYTIPOCTPAHCTBO
MHororpaHHUKH, H300paKeHHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIIUX
00BEKTOB

MHororpaHHUKH, U300paKeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
creactBus u3 HUX. CrocoOs
3aJJaHus TIPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAUCHUS




MPSIMBIX U IJIOCKOCTEN

10

N3o0paxkeHne ceueHnit MupaMuIbl,
Ky0a U MpU3MbI, KOTOpbIE
MPOXOJIAT Yepe3 ux peéopa.

11

N3o0pakeHne ceueHnit mMupaMuIbl,
Ky0a U MPU3MBbI, KOTOpbIE
MPOXOAAT uepe3 ux péopa.

12

N300pakeHne nepeceueHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NoCTpOSHHbIX
CEUCHMH pa3HbIMU LIBETAMU

13

N300pakeHne nepeceueHust
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue nocTpoeHHbIX
CEeUeHM pa3HbIMU LIBETAMU

14

15

16

Mertop cie10B Uit HOCTPOCHHS
CEYCHMI

CBolicTBa niepece4eHnii NPsSIMbIX U
IJIOCKOCTEN

CaoiicTBa niepece4eHnid NpsIMbIX U
IJI0CKOCTEN

17

18

[ToctpoeHue ceueHuii B mupamue,
KyOe 110 TpéM TouKaM Ha péOpax.
ITocTpoenue ceuenuii B mupamuae,
KyOe 1o TpéM ToukaM Ha pebpax.

19

Co3anne BRIHOCHBIX YEPTEeXKEH U
3aMuch MIaroB MOCTPOCHUS

20

21

Co3anre BRIHOCHBIX YEPTEXKEH U
3aIHCh MIaroB OCTPOCHUS

[ToBTOpEHME MIIAHUMETPUH:
TeopeMa 0 IpONOPLHOHATIBHBIX
orpeskax. [logobue
TPEYroJIbHUKOB

22

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUYECHMSIX Ha BBIHOCHBIX YEPTEKAX.
Ucropus pa3BUTHS MIIAHUMETPUU U
CTepEeOMETpUH




B3aumHoOe pacnoJioxkeHne NPAMBIX B POCTPAHCTBE — 64

24

AHaN3 U KOPPEKIUs 3HAHUI
B3anMHoOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE.
CkpemuBaroiuecs rnpsiMble. 1
[Ipu3Haku CKpenuBarOmUXCs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
[apaJuIeIbHON JaHHOU IIPSIMO,
MPOXOSIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JlaHHOU npsimoil. Jlemma o
[epECeUCHUH NapajIeNIbHbIX
MPSAMBIX IJTOCKOCTBIO

26

[TapamienpHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIeIbHbIX
npsMeIx. Teopema o
CKPELIMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA
MapajieIbHOTO TPOESKTUPOBAHMUSL. 1
N3o06paxkenune pazHbIX Guryp B
napajuieIbHON NPOEKINH

28

[enTpanbsHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. 1
Yron Mexay npsMbIMU

29

3agaun Ha TOKA3aTeIbCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
pacnonomeHHeM pr[MI)IX B
MIPOCTPAHCTBE

30

31

IHapanieJbHOCTh NPAMBIX U IVIOCKOCTEH B MPOCTPAHCTBE —
[TonsATHA: MapamuIeTbHOCT MPAMOMR
U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajienbHOCTH NPSIMOU
u ockocT. CBolicTBa
[apaJuIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

FCOMCTpI/I‘-ICCKI/IC 3aJa4M Ha
BBIYHMCJICHUE U A0Ka3aTCJIbCTBO, 1

CBA3aHHLIC C MApaJlJICJIbHOCTBIO

8u




NPSIMBIX U IIOCKOCTEW B
POCTPaHCTBE

[Toctpoenue ceuenus,
IIPOXOJISLIETO Yepe3 TaHHYIO
32 MPSIMYIO Ha YEPTEKE U 1
MapaJIENBHOIO IPYTrOM MPSMOIA.
Pacuér orHOLICHUI

[TapannensHas npoekuus,
MPUMEHEHHE I TOCTPOCHUS
33 cedeHui Kyba U mapasuieNenumne/a. 1
CaoiicTBa napasuiesenuneaa u
IIPU3MBI

[TapanienpHble IOCKOCTH.
34 [Ipu3Haky napajuieIbHOCTH IBYX 1
IJIOCKOCTEN

Teopema o napajIeIbHOCTU U
€MHCTBEHHOCTH TUIOCKOCTH,
35 MPOXOASAIICH uepe3 TOUKY, HE 1
MPUHAJICHKALLYIO TAHHON
IJIOCKOCTH U CIIEICTBUS U3 HEE

CpolicTBa napajuienbHbIX

IUIOCKOCTEH: 0 MapaieaIbHOCTH
36 MPSIMBIX TIEPECEUEHUS IPU 1
MepeceueHu  JIBYX IMapaiebHbIX

IIJIOCKOCTEN TpeThen

IlepnieHAUKYJISAPHOCTH NPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE — 259
IToBTropenue: Teopema [Tugaropa

38 1
Ha IUIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS 1
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U IPSIMOYTOJIEHOTO 1
napajuiesienumneaa
Brruncnenue IIMH OTPE3KOB B

41 KyO€e U MPSIMOYTOJIbHOM 1

napaJiieJICuIcac

[TeprieHAMKYASIPHOCTH NPAMOU 1
42 mockoctH. [Ipu3Hak 1
MEePHIEHIUKYISIPHOCTH MIPSIMOUN U




IIIIOCKOCTH

43

44

45

[TeprieHAMKYASIPHOCTH NPAMOUN 1
wiockoctH. [Ipu3Hak
NEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJISIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

[1n0ckoCTH U IepIEHIUKYIISIPHBIE
UM TpsIMble B MHOTOTPaHHUKAX

46

[ImoCcKOCTH M NEPIIEHIUKYIISIPHBIE
VM IpSIMBIE B MHOTOI'PAaHHHUKAX

47

48

49

[eprieHAUKYIAp U HAKIOHHAS.
[TocTpoeHune nepneHuKyIspa us
TOYKHU Ha MPSIMYIO
[leprieHAuKYNIAp U HAKIOHHAS.
[TocTpoeHue neprneHaAnKyIspa u3
TOYKHU Ha MPSIMYIO

Teopema o TpEx nepneHAUKyIApax
(npsimast 1 oOpaTHast)

50

51

52

Teopema o TpEX nepHeHANKYIIApax
(npsiMast u oOpatHas)

VYron Mexay CKpeInBarOIUMUCS
MPSIMBIMU

ITouck neprneHauKyIIpHBIX
IIPSIMBIX C TIOMOIIBIO
MEPIEHIUKYJIPHBIX TUIOCKOCTEN

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUILHON MHUPaMUIBI C
ITOMOIIIBK0 OPTOTOHAJIBHOM
MPOEKINU

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHON MUPAMU/IBI C
IIOMOUIBI0 OPTOTOHAJILHOU
MPOEKINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InmockocTu cummeTpuil B




MHOT'OrpaHHUKax

57

[Tpu3HaK MepreHauKyIIPHOCTH
MPSIMOM M TUIOCKOCTH KaK 1
CIIEJICTBUE CHMMETPHH

58

[IpaBrIbHBIC MHOTOIPAHHUKH.
Pacuér paccTossHUiT OT TOYKHU 10 1
IUIOCKOCTH

59

HpaBHHLHLIC MHOT" OFpaHHI/IKI/I.
Pacuér paccrosuuii oT TOUKHU 10 1
IUIOCKOCTH

60

CriocoObI OMyCTHTH
MEPIIEHAUKYIISPBI: CAMMETPHS,
CABUTI TOYKH I10 NApAJLIEIbHON
IpsAMON

61

CuBur 1o HenapaieIbHOU

IIPSIMOM, U3MEHEHHE PACCTOSTHUI

Yrasl u paccrossnus — 164

63

[ToBTOpEHME: yrom Mexay
IMpsAMBIMHA HaA ITJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJILHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB

64

65

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B 1
MIPOCTPAHCTBE

I'eomeTprueckue MeToabI

BBIUUCIICHUS yIJIa MCXKIY 1
MMpsAMBIMHA B MHOT'OT'paHHHUKAX

66

JIByrpansbIil yroa. CBOMCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO 1

yria

67

[TeprieHIUKYIISIPHBIC TIIOCKOCTH.
CBoIiCTBa B3aUMHO 1
MEPIECHIUKYISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak neprneHuKyIspHOCTH
IJTOCKOCTE; TeopemMa o0 MpsiMOi
MEepEeCEeUCHMs IBYX MIIOCKOCTEN

MEPIEeHIUKYISAPHBIX TPEThel




IIIIOCKOCTH

69

[IpsmoyronbHBIN apaieenune/;
Ky0; U3MepeHusi, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiejenumnesaa

70

Teopema o guaroHanu
MPSIMOYTOJIBHOTO
napajuieJIenuIe/ia U CICICTBUE U3
Heé

71

72

CrepeomeTpuueckue u
MPUKJIaIHBIE 3a/1a4H, CBA3aHHBIE CO
B3aUMHBIM PACIIOJIOKEHUEM
MPSAMBIX U IJIOCKOCTH

[ToBTOpEHME: CKpEIIMBAOIIUECS
NpsIMBIE, ITAPAJIIEIbHbIE INIOCKOCTH
B CTaHJApPTHBIX MHOTOIPaHHUKAX

73

[Tapa nmapaiienbHbIX IOCKOCTEN
Ha CKPEIIMBAIOLINXCS TPSMBIX,
paccTosiHue MEeXIY
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IPOCTBIX CUTYaLMSIX

74

PaccrostHME OT TOYKH 110
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOMN
110 IIOCKOCTHU

75

Beruucnenue paccTossHUN MEXIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NIEPIEHANKYJISIPHON
IJIOCKOCTH

76

TpéxrpaHHbIil yroJ, HEpaBEHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U
CHHYCOB JJIsl TPEXTPAHHOIO yria

77

DneMeHTHI chepruieckoit
TFE€OMETPUH: T€0JIE3UUECKUE JINHUN

Ha 3emiie

MHOrorpaHHuKH - 74

79

Cucremaruzanys 3HaHUHA
"MHOTOrpaHHUK U €r0 3JIEMEHTHI"

1




80

IInpamupa. Buael nupamun.
IIpaBunbHas nupamMua

81

[Tpusma. [Ipsimast 1 HaKJIOHHAA
npusMmsl. [IpaBunbpHas npuzma

82

[Ipsmoit napamienenunes,
MPSIMOYTOJIBHBIN Mapalieenune], 1
Ky0

83

BprlIykiible MHOTOTpaHHHUKMU.
Teopema Ditnepa

84

BeImykiipie MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe 1 1

IOJIYIIPAaBHUJIbHBIC MHOT'OTpaHHHUKHN

BekTops! B npocTpancTBe — 129
86 [ToHsATHE BEKTOpA HA MJIOCKOCTU U 1
B IIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBuiio napamenenunena 1
90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BexTopa 1o 6asucy
91 TPEX BEKTOPOB, HE JIEXKAIUX B 1
OJTHOM MJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1
93 Brruncnenne yria Mexay 1
BEKTOpaMH B ITPOCTPAHCTBE
94 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
JlencTBUA HAl BEKTOPAMHU B
96 IIPOCTPAHCTBE 1

IloBTOpEHME, 000011IeHNE W CUCTEMATU3AIUS 3HAHMI — 5S4
08 B3aumnoe PAcTONOKEHHE NPAMBIX M 1
IUIOCKOCTEH B IPOCTPAHCTBE
99 [lepneHauKYIAPHOCT NPSIMBIX U 1
IUIOCKOCTEH B IPOCTPAHCTBE
100 [eprieHIUKYIAPHOCTD MPSAMBIX U 1




IUIOCKOCTEH B IPOCTPaHCTBE

101 MHOrorpaHHUKH
102 MHoOrorpaHHUKH
OBULIEE KOJIMYECTBO YACOB I10 102 6
I[MPOT'PAMME
11 KJIACC
KounvecTBo
4acoB Jdara nzyyenus
Kont
Ne n/m Tema ypoka poJIb
Bcero @ HbIe
pabo NnaH dakr
ThI

JIByrpaHHblii yrod.

MHOI'OI'PAHHHUKH 18 YACOB

1 1
2 TpexrpaHHblil © MHOIOTPaHHBINM YTJIbI 1
Muororpanauki. [Tpusma. M306paxenue
3 MPU3MBL. 1
4 [TocTpoenue cedyeHnii MpU3MBI 1
5 [TocTpoenue cedyeHnii MPU3MBI 1
6 [Ipssmas npusma 1
7 [Tapannenenumnen. 1
8 [IpssMOyTOIBHBIN TapasuIeIenIe 1

AHaNM3 ¥ KOPPEKIHs 3HAHUMN.
10 ITupamua. 1
[TocTpoenne mupamMuabl U € TIOCKUX
11 CEYCHUN. 1
12 [TocTpoenne mupaMubl 1 €€ MITOCKUX 1




CCUCHUN.

13 VYceuénnas nupamua. 1

14 [IpaBunbHas nupamMuaa. 1

15 [IpaBunbHas nupamMuaa. 1

16 [IpaBusbHBIE MHOTOTPAHHUKH. 1

17 [IpaBuibHBIE MHOTOTPAHHUKH. 1

R T
TEJIA BPAIIIEHUA 10 uacos

AHanu3 u koppekuus 3Hanuil. Humuuap.

19 Ceuenne IMIMHAPA IUIOCKOCTSIMH. 1

20 Brniucannas u onucanHas npusma. 1

21 Konyc. Ceuenus koHyca MIOCKOCTSIMH. 1

29 BnucanHas u onMcaHHas nupamuza. 1

[Tap. Ceuenue mapa MmIoCKOCTIMHU.

23 Cummerpus mapa 1
24 KacarenpHas maockoCTh K mapy. 1
o5 KacarenpHas maockoCTh K mapy. 1

Pemienue 3aaa4d 110 TCMC: «KacarenpHas
26 IIJIOCKOCTH K HIapy.» 1

Brmcannsle ¥ onmcaHHbIE

MHOrorpanHuKH. [lepecedenne qByx
27 cdep. O moHATHH TeNa U €To 1
HOBEPXHOCTH B TEOMETPHHU.

OBBEMBI MHOIOTPAHHHKOB. 8uacos

AHnanu3 u koppekuus 3HaHui. [ToHsTHS
o0bema. O0BeM MPSIMOYTOIBLHOTO

29




napajuiejenumnesa.
30 O0BeM HaKIIOHHOTO MapasuIeIeIUIe 1a. 1
31 O06beM NPU3MBIL. 1
32 O06BeM PU3MBIL. 1
33 PaBHoBenukue tena. OObeM MUpaMUIbI. 1
34 O0beM yceueHHOM MUpamMuIbL. 1
35 O0BeM 10I00HBIX TEI. 1

OBBEMBI U TIOBEPXHOCTU TEJI BPAINEHUA 9 yacos

AHanuns 1 Koppekuus s3HaHnn. Obbem 1
37 unaMHApa.
38 O6bem KoHyca. O6bem yceyeHHOro KoHyca. 1

O6bem wapa. O6bem WapoBoOro cermeHTa 1 1
39 ceKTopa
40 Mnowazab 60KOBOM NOBEPXHOCTU UUANHAPA. 1
41 Mnowaanb 6OKOBOM NOBEPXHOCTU LUANHAPA. 1
42 Mnowanb 60KOBOM NOBEPXHOCTU KOHYCA. 1
43 [Tnomaae 6OKOBOM MOBEPXHOCTH KOHYCA. 1
44 [Tmomane chepsr. 1

Iloemopenue. 23 uaca

46 AHanu3 u koppekuus 3HaHuil. [Ipuzma 1
47 [upamuna 1
48 [upamuna 1




Hunmuaap

49 1
50 Hunuaap 1
51 Pemenue 3anau no teme: «{ununap» 1
52 Konyc 1
53 Konyc 1
54 Pewenne 3anay no reme: «Konyc» 1
55 [Hap 1
56 [Hap 1
57 Pemenue 3anau no teme: «lap» 1
58 O06beMbl MHOTOTPaHHUKOB 1
59 O06beMbl MHOTOTPaHHUKOB 1
Pemenue 3anau no teme: «OO0beMbI
60 MHOTOTPaHHUKOB) 1
61 O06beMbl MHOTOI'PaHHUKOB 1
62 OO0BeMmbl Ten BpallleHus 1
Pemenue 3amau nmo teme: «OOBEMEI TEN
63 BpAaICHUS» 1
64 OObeMbl Ten BpaleHUs 1
65 [Tmonaam moOBEpXHOCTH TEN 1
Pemenue 3anau no teme: «IInomann
66 MOBEPXHOCTHU TEI» 1
67 MHororpanHuKu 1
68 MHororpanHuKu 1
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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OBPA30OBATEJBHOI'O ITPOLECCA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET
bu6mnorexa IIOK
https://resh.edu.ru/
http://window.edu.ru/ DnexTponHas OuOIMOTEKA YYEOHUKOB M METOAMYECKUX
MaTepuasoB
* http://www.math.ru Marepuasnsl no matematuke B EMuHON KOJIIEKIIUU
M poBBIX 00pa30BATENBHBIX PECYPCOB
* http://www.bymath.ne t ['azeta «Martemaruka» NU3narensckoro noma «IlepBoe
CEHTAOPS
* http://www.uztest.ru 3agauu mo reomeTpun: HHGOPMAITMOHHO-TTOUCKOBAs
cucrema
* http://www.problems.ru KoMmmnberoTepHasi MaTemMaTHKa B IITKOJIE
* http://school.msu.ru Marematuka. [llkona. byaymee. Caiit yaurens
maremaTuku A.B. [lleBkuHa
* http://www.etudes.ru MaTemaTrueckoe oOpa3oBaHHUE: MIPOIIIOE U HACTOSIIEE.
NHuTepHeT OMOIMOTEKA IO METOAUKE MPETOIaBaHUs MAaTEMATHKH
* http://www.exponenta.ru
[Toptan Allmath.ru — Bcs MmaTematuka B 0JJTHOM MeCTe
* http://www.allmath.ru Ilpuknagnas MaTemaTrka: CipaBOYHUK
MaTeMaTHIeCKUX (OpMYJI, PUMEPHI U 3a/1a4l C PEIICHUSMH
* http://math.rusolymp.ru 3agauyHuk A MOJATOTOBKY K OJIMMIIHAAAM IO
MaTeMaTHKe
* http://tasks.ceemat.ru 3arnmarenpHas MmaTeMaTnka — OJIMMITHAIBI,
UTPBI,KOHKYPCHI TT0 MAaTEMATUKE JJIS IIIKOJLHUKOB
* http://www.math-on-line.com Marematuyeckue OITMMIHAIbI IS IIKOJIHHUKOB
* http://www.olimpiada.ru Matematnueckue OTUMINAABI U OJIUMITHATHBIC
3aauu
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