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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 TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIAa, B YaCTHOCTH
¢u3znyeckux 3aaau.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
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,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacipeHe MpeACTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOHM KyIbTyphI H
¢dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3H 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
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMupOBaHrE YMEHUs paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHHOM
MHUpPE MHOTOTPAHHUKH U Tejla BpAaIEHUS, KOHCTPYHPOBaTh T'€OMETPHUYECKUE
MOJIENH;

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

dbopMUpoOBaHHE yYMEHHS BIAJECTh METOJAMHU JIOKa3aTelbCTB M alTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3aJ1ay U 3a]a4 C MPAKTUUYECKUM COJCPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUU MAaTEMATUYECKUX YTBEPKICHUNA U POJIM aKCUOMATUKHU B MPOBEICHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl ¥  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 Yy4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
POrpamMMbl, pacHpeleIEHHbIM MO0 TogaM OOy4eHHs, CTPYKTYpPHPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus s guddepeHnuanuu  00ydeHHs,  TTOCTPOCHMUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuérom BbIOOpa Oyaymied npodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3auMHOe pacnonoxeHue NpsiMBIX B IPOCTPAHCTBE: IIEPECEKaroLIrecs,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
u 1ockocTd. [lapannenbHoe M LEHTpallbHOE NPOEKTUPOBAHUE, N300pakeHHe
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIesIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK 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 ~ TUIOCKOCTEM: MPU3HAK  NEPHNEHIUKYJSAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBONCTBa IUJIOCKHX YIJIOB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi U MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBuwibHas W yceu€HHas mnupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWJIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IpPaBWIIbHAS MpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHve o NpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTad3p,
JTOAECKA3IP U UKOCADIP.

BoeluncneHre SI€MEHTOB MHOTOTPAHHUKOB: péEOpa, AWaroHaiud, Yribl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
T€opeMa O IUIOIIAIN YCEUEHHOW MUPaMU/IBL.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielienunena, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpPUS NPaBUIBbHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: 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 1O TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsimoyrospHasg  cucremMa  KOOpAHMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
IUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MUWINHAP, ONMHMCAaHHas OKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpALLCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMI: METOJ CJEN0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ MEPEHOca
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. KoopanHars! Bektopa. PasznoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKCHUN: TapaulelbHBIA IEepPEeHoC,
LHEHTpaJbHAasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOIeTyp TPaKTAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, 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, BKIIOYAS OSCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHMMAaHWE BIUSHUS
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’)Karolel cpenibl, IUJIAHUPOBAHUE TMIOCTYNKOB W OLIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYECKOW HayKdh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTU, 3TarnoB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IMPOECKTHYID M HCCIEA0BATEIBCKYIO JACATEIHHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATENIbHBIC, EIMHIUYHbIE, YACTHBIE U OOIIIHE, YCIOBHBIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHns Yy4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYUE,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, ITpoliecca,
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 pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSATEIBHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, HAaBaThb INOACHCHHA II0 XOAY PCHICHHUA 3ada4H,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I IIpyTI/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, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

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

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

OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIU U YCIOBUSIM, OOBICHITH IPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padboThl (00CyxkaeHUS, OOMEH MHEHHU,
«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 PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/ady;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

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

e CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTHpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIOIHATH M300paXkeHUs puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, IIEHTP,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M INIOCKOCTb CHMMETPUHU
uryper;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKMX OTHOLICHWH H
HaXO0XXJICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYCHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyalld, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpolecce IOMCKa pEelIeHUusT MaTeMaTUyecKu  CcQOopMyIHpPOBAHHON
npoOeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJTUYMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U cepuyeckoid MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
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;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOWHAIUSMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n3o0paxaTh u3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpaIleHUS TIpH
MapajuieIbHOM  NIEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€PKaAIbHOMU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/ISIINE Yepe3 BEPIINHY), CEUCHHUS I1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaThyecku  cHOpMYyJTUPOBAaHHOW  MPOOJEMBI,  MOJAEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh MpeJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 BBenenue B ctepeoMeTputo 23 1 Brbmmorexa LIOK
A P P https://m.edso0.ru/7f415b90
5 BzaumHoe pacrnonoxeHue npsiMbix B 5 1 bubnmnoreka HOK
POCTPaHCTBE https://m.edsoo0.ru/7f415b90
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f415b90
4 [TeprieHAMKYASAPHOCTD NPAMBIX U 25 bubmuorexa [HOK
IUIOCKOCTEH B ITPOCTPAHCTBE https://m.edso0.ru/7f415b90
bubmuorexa [JOK
> ¥/ TIBI H PACCTORHI 16 L https://m.edso0.ru/7f415b90
bu6nuoreka [IOK
6 M 7 1
HOTOTPATHIIH https://m.edso0.ru/7f415b90
bu6mmoteka [IOK
7 B 12
CITOPEL B HPOCTPAHCTBe https://m.edso0.ru/7f415b90
8 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

11 KJIACC

KoandecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTshI
1 AHanmuTHuyeckast FeOMeTpUS 15 1 bubmorexa HOK
p https://m.edso0.ru/7f415b90
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 bu6nunoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/7f415b90
bubnnoreka IIOK
8 17 1
3 Obém MHorOrpanHHKa https://m.edsoo.ru/7f415b90
bubnnoreka IIOK
4 T 24 1
©1a BpatieruA https://m.edsoo.ru/7f415b90
[Tnomany moBepXHOCTH U 0OBEMBI bu6nuoreka [IOK
5 9 1
KPYIJIbIX TEJ https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
6 5 1
Hpmxerns https://m.edsoo.ru/7f415b90
7 [ToBTOpEeHuUe, 060061IEHNE 1 17 2
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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IHOYPOYHOE IINTAHUPOBAHHUE

BocnurareqbHas JeATEJbHOCTh YYUTEIA HA YPOKAaX 10 NpeaMeTy «BeposTHOCTh U CTATUCTHKA» MpeanoJaaraer ciaeayomee

¢ YCTAHOBJICHUC OOBCPUTCIIbHBIX OTHOIIICHU N MCXKAY YYHUTCICM H €TI0 Y4YCHHKAMU, CHOCOGCTByIOH_II/IX MMO3UTUBHOMY BOCIIPpHUATUIO
yUYanMucs TpeOOBaHMIA U POCHO YyUHUTENs, IPUBICYCHUIO X BHUMAHUS K 00CYKIaeMOii Ha YpoKe (3aHsITHH) UH()OPMAIINY, aKTUBH3AINH HX
MMO3HABaTEIIbHOM JAeITEIbHOCTH,

* noOyXXJEeHUE YYEHHUKOB COOJIIOJaTh Ha YpOKe (3aHATHM) OOLIEHPUHATHIE HOPMBI MOBEICHMS, IpaBUia OOLICHUS CO CTApIIUMHU
(y4uTensiMu) U CBEpCTHUKaMHU (YU4EHUKAMU), IPUHIUIBI Y4€OHON AUCHUILIMHBI M CAMOOPIaHU3aLlUY;

* IpUBJICUYCHHE BHUMAHUS YYEHUKOB K LIEHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypoKax (3aHATHUAX) SIBICHUH, OpraHu3anus ux padoTsl C
HOJIy4aeMOi Ha ypoke (3aHsATHH) COLUAIbHO 3HAYMMOM MH(pOpMaLuell — MHULIMUPOBaHUE €€ 00CYX/I€HUS, BBICKAa3bIBAaHUSI YUALIUMHUCS CBOETO
MHCHUA 11O €€ ITOBOAY, Bblpa6OTKH CBOETO K HEH OTHOIICHUA,

* WCIOJb30BAaHWE BOCIHHTATEIFHBIX BO3MOXKHOCTEH COJEpKaHHUS Y4YeOHOTO IpeaMeTa dYepe3 IEMOHCTPAIMI0 JETSIM IpPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEICHHS, MPOSBICHUS YEIIOBEKOIIOOHNS M J0OPOCEPAECYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIUX TEKCTOB
AJIg 9YTCHUSA, 3a4a4 JJI1d pCIICHUA, Hp06JI€MHLIX CI/ITyaIII/Iﬁ JJIA 06C}’)KIICHI/I$I B KJIaCCE,

* IPUMEHEHHE Ha YPOKE (3aHATUHN) HHTEPAKTUBHBIX (POPM pabOThl yUaLUXCA:

- HHTEJUIEKTYaJIbHBIX UI'P, CTUMYJINPYIOIUX TO3HABATEIbHYI0 MOTUBALMIO YYEHHUKOB; AUJAKTUYECKOrO Tearpa, e MOJy4CHHbIE Ha
ypOKe (3aHATHH) 3HAHUsI OOBITPHIBAIOTCS B T€ATPAJIbHBIX IOCTAHOBKAX;

- TUCKYCCHM, KOTOpPbIE JAOT YYaIlUMCSl BO3MOKHOCTb TPUOOPECTHU OIBIT BEIEHUSI KOHCTPYKTHUBHOT'O JTMAJIOTA;

- rpynmnoBoi padoThl WK pabOTHI B apax, KOTOPbIE ydaT 00ydaroluxcsi KOMaHJHOW paboTe 1 B3aUMOJICHCTBUIO C IPYTUMH JIE€TbMU;

* BKJIIOYEHHE B YpPOK (B 3aHSTHE) UIPOBBIX MPOILENYp, KOTOPbIE MOMOIAIOT MOAJEPKaTh MOTHUBALMIO JIeTell K MOJYYEHHIO 3HAHUM,
HaJaXUBAHUIO TIO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHWW B KJIACCE€, TTOMOTAIOT YCTAHOBJICHHUIO NOOpOKeNIaTebHON aTMOchephl BO BpeMs
ypoKa (3aHsATus);

* MHUIMMPOBAHUE U TOJAJEPXKKA HCCIEAOBATENLCKON NesITeIbHOCTH O0yJaroIuXcs B paMKax pealu3allid MMU MHIUBUIYaJbHBIX U
IPYNIIOBBIX HCCIEI0BAaTEIbCKUX TPOEKTOB, YTO JacT IIKOJbHUKAM BO3MOXKHOCTh IPHOOPECTH HAaBBIK CAMOCTOSITEIBHOTO pEIIeHHs
TEOPETUYECKOM MPOoOIEeMbl, HABBIK T€HEPUPOBAHUS M OPOPMIIEHHUS] COOCTBEHHBIX WAEH, HABBIK YBAXXUTEIHHOI'O OTHOUICHUS K YY)KUM HJIESM,
o(opMIICHHBIM B paboTax APYrux HccienoBaTeNnel, HaBbIK MyOJIMYHOTO BBICTYIUICHHS Nepesl ayAuTOpHel, apryMEeHTHPOBAHUS U OTCTaUBaHUS
CBOEH TOYKH 3pEHUS.

OcymecTBisieTcs yepes:

Ha pecuonanvnom, MyHUUUnRAIbHOM U 6CEPOCCUTICKOM YPOBHE:

eyyacTUE B TMPEAMETHBIX ONUMMHUAAAaX (OYHBIX W 320YHBIX), MPEAMETHBIX KOHKYpCaX, HAay4HO-TIPAKTHUECKUX KOH(PEPECHIIHSX,
COPEBHOBAHUSX.



Ha ypoene kopnyca:

e CIICL[MAIbHO pa3pabOTaHHbIE 3aHATUS — COOBITHIHbBIE YPOKH, MOCBSIIEHHBIE UCTOPUYECKUM JaTaM U COOBITHSAM, OHJIANH-3KCKYpCUU
KOTOpBIE, PaCIHIUPSIOT 00pa30BaTEIbHOE MPOCTPAHCTBO MpPEIMETa, BOCIHUTHIBAIOT YBAXKEHHE K HUCTOPHUYECKUM JIMYHOCTSAM, JIIOISIM HAayKH,
JT000Bb K MPEKPACHOMY, K IIPUPOJIE, K POJTHOMY Kparo;

©3HAKOMCTBO C Pa3lIUYHBIMU JOCTHIKCHHUSIMHU HAYKH M TEXHHUKH, OOCYXICHHE 3KOJOTHYECKUX MpOoOJIeM, WCCICAOBAHUS W BHECCHHE
MPEI0KEHU N 110 MUPOYCTPOUCTBY;

e MpoBeleHUE YYEOHBIX (OJUMIHAMABI, 3aHUMATEIbHbIE YPOKU M MATUMHHYTKH, YPOK - JI€JOBas UIrpa, ypOK — IMyTEIIeCTBHE, YPOK
MacTep-Kjacc, YpOK-UCCIIEeI0BAHUE U JIP.) U YUeOHO-pa3BieKaTeIbHbIX, CIIOPTUBHBIX MeponpuiaTuil (KoHKypc-urpa «lIpeamerHbiit KpoccBoOpI»,
TypHUp «CBOSI UTPa», BAKTOPUHBL, JIUTEPATypHAsT KOMIIO3UIMS, KOHKYPC ra3eT U PUCYHKOB, SKCKYPCHS U JIp.);

®  ICMOJIb30BAaHHUE BHU3YyalbHBIX 00pa30oB (IPEIMETHO-ICTETUYECKON CpEnbl, HArNIAIHAs aruTalus IIKOJBHBIX CTEHOB, MPEAMETHOMN
HaIpaBJICHHOCTH, COBMECTHO MTPOU3BOIUMBIC BUICOPOIUKHU 110 TEMAM ypPOKa);

e yyacTHe NeNaroroB-mpeaMeTHukoB B CoBere MpoduiIakTHKE MO BOMPOCAM HEYCIEBAIOUIMX OOYyYAIOMIMXCS C IIENBI0 COBMECTHOTO
COCTAaBIICHUS TUIaHA JTUKBUIAINH aKaJeMUYECKOH 3a0KEHHOCTH IO MPEAMETaM;

® y4acTue Me1aroroB-npeIMETHIUKOB B POAUTEIBCKUX COOpaHUSX YU€OHBIX OTACICHUM.

10 KJIACC
KonauyecrBo yacos JJIeKTPOHHbIE HU(PPOBLIE
Ne nn/m Tema ypoka B KoHnTpoabHbie o0pa3oBaTte/ibHbIE
cero
padoTbI pecypchl
OcHoBHbIe TpaBuiia H300pakeHUs Ha
P P bubmorexa [JOK
1 PUCYHKE TIJIOCKOCTH, ITapaJIICIbHBIX 1

https://m.edsoo.ru/7f415b90

MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsTus CTCPCOMCTPHUU: TOUKA, ITpAMad,
IIOCKOCTD, ITPOCTPAHCTBO. OcHOBHBIE

bu6nuoreka [IOK
2 IpaBUjIa N300pakEHUsS HA PUCYHKE 1

https://m.edsoo.ru/7f415b90

TUTOCKOCTH, MapauIEeIbHBIX MPSIMBIX
(OTpe3KOoB), cepeIMHBI OTpPE3Ka
[ToHsTHS: IEpeceKaroNuecs MIOCKOCTH, bubmmoteka [JOK
MepeceKaromrecs mpsmas ¥ MIoCKOCTh; https://m.edso00.ru/7f415b90
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HOJIyIIPOCTPAHCTBO

[TonsTHS: MepeceKarouecs MIOCKOCTH,
MepeceKaromIrecs npsimasi U II0CKOCTb;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX 00BHEKTOB

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX O0HEKTOB

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f415b90

bu6nmoreka [IOK
https://m.edsoo.ru/7f415b90

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEJICTBHS U3 HUX

bubmnoreka IIOK
https://m.edsoo.ru/7f415b90

10

11

AXCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA N3 HUX

AXCHOMEI CTCPCOMCTPUHU U IICPBLIC
CICOCTBUA U3 HUX. CnocoObl 3adaHus
MpsAMBIX U ILIOCKOCTEHN B IPOCTPAHCTBC.
O06o3HauyeHUS MpAMBIX U IUIOCKOCTEH

N300paxenune cedeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX TUIOCKOCTe!. PackparmBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LBETAMH

N300paskeHue ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90
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12

13

14

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPHU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackparmBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepecedeHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

Mertoa ciesioB i TOCTPOSHUS CeUYSHUI

bubnnoreka IIOK
https://m.edsoo.ru/7f415b90

15

16

17

18

19

Mertop cie10B Uit HOCTPOCHHS CEUCHU.
CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

Merton cnenoB Uit TOCTPOCHUS CEUYEHUM.
CBoiicTBa nepeceueHnid MpsIMbIX U
IJIOCKOCTEN

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB

bubnnoreka IIOK
https://m.edsoo.ru/7f415b90

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90
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MOCTPOEHUS

20

21

22

23

[TocTpoeHue ceueHunii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIUCh IIaroB
MOCTPOEHUS

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLHUOHANIBHBIX oTpe3kax. [lonodue
TPEYrOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUM

KonrpoJabHnas padoraNel "AkcuoMsbl
crepeomerpun. Ceuenus'"

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

24

B3anMHOe pacnonokeHue npsmsIx B

npoctpancTBe. CKpenBarouecs npsmele.

[Ipu3Haky CKpenuMBarOMUXCS MPSAMBIX.
[TapatensHbIE IPSMBIE B IPOCTPAHCTBE

bubmmoreka [IOK
https://m.edsoo.ru/7f415b90

25

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JAHHOM NPSMOM, MTPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsAMoi. Jlemma o nepeceyeHnu
MApAITIENBHBIX IPSAMBIX TUIOCKOCTHIO

bubmmoreka [IOK
https://m.edsoo.ru/7f415b90

26

[TapamnenpHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

27

HapaJ'IJ'ICJ'ILHOC IMPOCKTUPOBAHUC.

bu6nuoreka [IOK
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OcHOBHBIE CBOICTBA apaJJICILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napaienbHON IPOEKLIUN

https://m.edsoo.ru/7f415b90

[MenTpansHas npoekuus. Yroiui ¢

28 COHAIIPaBJIEHHBIMH CTOPOHAMH. YTOJI
MEXTy IPSIMBIMA
3agaun Ha JOKA3aTeNbCTBO U
29 chc[ﬂe):[OBa}II[He CBSI3aHHBIE C Bubmmorexa LIOK
’ https://m.eds00.ru/7f415b90
pacIoyio’keHNEeM MPSMBIX B TIPOCTPAHCTBE
[TonsTHA: TapauIeIbHOCTD MPSIMON 1
IUIOCKOCTH B MpocTpancTBe. [Ipu3Hak
30 napannenLHocfH HIE)HMOP'I u HHECKOCTI/I. bubmmorexa LIOK
. . https://m.edsoo.ru/7f415b90
CaoiicTBa napamuienbHOCTU IPSIMOU U
TUIOCKOCTH
['eomeTprueckue 3a1a4n Ha BEIYUCICHUE U
31 JI0Ka3aTeIbCTBO, CBA3AHHBIE C bubmuoreka [JOK
MapauIeIbHOCTBIO MPSIMBIX | TNIOCKOCTEH B https://m.edso0.ru/7f415b90
MIPOCTPAHCTBE
ITocTpoeHue ceueHus:, MPOXOASIIETo yepes3
39 JAHHYIO MPSIMYIO Ha YepTexe U bubmuoreka [JOK
napauIebHOTO APYToi mpsiMoid. Pacuér https://m.edso0.ru/7f415b90
OTHOILUEHUH
[TapannenbHas NpoeKuus, IPUMEHEHUE JUIs
33 MOCTPOEHHSI ceueHul Kyba u bubmmoreka [JOK
napayuienenunena. CBoicTBa https://m.edsoo.ru/7f415b90
napaiesienumne1a 1 mpu3Mbl
34 [TapamnensHblie miockoctu. [Ipu3znaku bu6muoreka [JOK

napaJiiCJIbHOCTH ABYX MJIOCKOCTEH

https://m.edsoo.ru/7f415b90
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Teopema 0 nmapajuIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH

3 4yepe3 TOUKY, He IPUHAIIEKALYIO JTaHHON
IJIOCKOCTH U CIEACTBUS U3 HEE
CaolicTBa napamieiabHbIX IIIOCKOCTEN: O
[apajuIeIbHOCTH MIPSAMBIX [IEPECEUECHUS IIPU bubnmoreka [JOK
36
[IEPECCUEHUH IBYX MapaljieIbHbIX https://m.edsoo.ru/7f415b90
IJIOCKOCTEH TpeThen
CaolicTBa napamuieabHbIX IIOCKOCTEN: 00
OTpe3Kax NapasuieabHbIX MPSAMBIX,
37 3aKJIFOUYEHHBIX MEX]y NapajleIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
IBYMs NTapaJIJIEIbHBIMU TNIOCKOCTSMHU
38 [ToBropenue: Teopema [Tudaropa Ha bubnnorexka HOK
IIOCKOCTH https://m.edso0.ru/7f415b90
39 IToBTOpEHME: TPUTOHOMETPUS bubmuoreka [JOK
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://m.edsoo0.ru/7f415b90
40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO bubnmnoreka [JOK
napauiesienuimne1a https://m.edso0.ru/7f415b90
Boruncnenue UIMH OTpe3KOB B KyOe U bubnmnorexka HOK
41
PSIMOYTOJIBHOM MapaJlIeIeHUIee https://m.edso0.ru/7f415b90
IlepnieH IUKYIAPHOCTD NPSMOU U
42 HH(I:CKOC;Z”[[H. }l/_[plli)IL’»HaK HeII))HeH,[[I/IKyJ'I}IpHOCTI/I bubmmorexa LIOK
. https://m.edsoo.ru/7f415b90
MIPSIMOM U TUIOCKOCTH
IlepnieH IUKYIAPHOCTD NPSIMOU U
43 10cKoCTH. [Ipu3HaK nepneHuKyIsIpHOCTH
MIPSIMON U TUIOCKOCTH
44 Teopema o CymecTBOBaHUH U bu6muoreka [JOK
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€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHOMN K MIIOCKOCTH

https://m.edsoo.ru/7f415b90

[InockoCcTH U EepIEHIUKYIAPHBIE UM

bu6nuoreka [IOK

45 IpsSIMbIE B MHOTOTPaHHHKAX https://m.edso0.ru/7f415b90
46 [InockocTH M neprneHINKyYIIpHbIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX
[Tepnienaukymnsip u HakioHHas. [loctpoenue bubmuorexa [JOK
47
HEPICHIUKYIIAPA U3 TOUKU Ha IPAMYIO https://m.edsoo.ru/7f415b90
48 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYJIApa U3 TOUKU Ha MPAMYIO
49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas bubnmnoreka HOK
1 oOpaTHast) https://m.edsoo.ru/7f415b90
50 Teopema o Tpéx nepneHAUKYIsApax (mpsmas
u oOpartHas)
51 Yron Mexay CKpenBaromuMHUCs bubmuotexa [JOK
HPSMBIMH https://m.edso0.ru/7f415b90
50 ITouck nepreHIuKyIsspHbIX IPSIMBIX € bubmuoreka [JOK
MIOMOIIBIO TIEPICH/IUKYIISPHBIX IJIOCKOCTEH https://m.edso0.ru/7f415b90
53 OpToroHanbHOE IPOEKTUPOBAHUE Bubmmorexa IOK
https://m.edso0.ru/7f415b90
IlocTpoenue ceueHuii Kyoa, IPU3MEI,
54 npaBI/II)nLHOfI HI/IpaMI/uJ;r,Iy c nonfonn;}o bubmorexa LIOK
. https://m.edsoo.ru/7f415b90
OpPTOTOHAJILHOM MPOEKINH
ITocTpoenue ceueHuit kyoa, IpU3MBI,
55 IIPaBWJIbHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHON MPOEKIINH
56 CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO bubmmoreka [JOK
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mockocTH. [lmockoctu cummerpuii B
MHOTI'OI'paHHHMKaxX

https://m.edsoo.ru/7f415b90

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U bubmmoreka [IOK
57
TUIOCKOCTH KakK CIIEICTBUE CUMMETPUHU https://m.edso0.ru/7f415b90
58 [IpaBuibHbIE MHOTOTpaHHUKH. Pacuér bubmuorexa [JOK
PacCTOSIHUI OT TOYKH JI0 TUIOCKOCTH https://m.edsoo.ru/7f415b90
59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSIHUN OT TOYKH [0 INIOCKOCTH
CriocoObl OIyCTUTH NEPIIEHANKYISAPBIL:
60 CUMMETpUS ZLIBI/IF TO‘IEI/I H(f[ Ha:),anieanoﬁ bubmmorexa LIOK
o https://m.edsoo.ru/7f415b90
PSIMOi
61 CrBur 1o HenapajIeIbHOU NMPSAMOH, bubnmnoreka HOK
HU3MEHCHHE PACCTOSHUIMA https://m.edsoo.ru/7f415b90
KonTtpouabHnas pa6ora Ne2 ""B3zaumuoe
62 pacnojioKeHne NPAMBIX H IUIOCKOCTel B
npocrpancrse'
[ToBTOpEHUE: yroy MeXIy NpSIMbIMA Ha
63 TUTIOCKOCTH, TPHTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHHKE, TEOPEMa
KOCHHYCOB
[ToBTOpEHME: yrom Mexay
64 CKPEUIMBAIOIIUMHUCS MTPSIMBIMH B
MIPOCTPAHCTBE
I'eomeTpHrueckie METO bl BEIYMCICHUS bubmmoreka [JOK
65
yIJia MeX1y IPSIMBIMH B MHOTOTPaHHHKAX https://m.edso0.ru/7f415b90
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX bubmmoreka [JOK
66
YTJIOB IBYTPaHHOTO yTja https://m.edso0.ru/7f415b90
67 [lepnennukynspHeie miockoctu. CBoiicTBa bu6muoreka [JOK
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B3aUMHO IIEPIICHAUKYJISIPHBIX IJIOCKOCTEN

https://m.edsoo.ru/7f415b90

[Tpu3HaK neprneHaAuKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOKU

bu6nuoreka [IOK

68 N
MepEeCceUYCHUs IBYX TUIOCKOCTEH https://m.edso0.ru/7f415b90
MEePIEHIUKYISIPHBIX TPEThE! IITOCKOCTH
IIpssMOyToNBHBIN NapajlIeaenuIe; Kyo;
69 p . eyr N p b Y bu6nmoreka [IOK
W3MEPEHHUS, CBOMCTBA IIPSIMOYTOJIbHOTO
p pAMOYT https://m.edsoo.ru/7f415b90
napajienenuiena
Teopema 0 1MaroHaJIv NPSIMOYTOJIbHOI'O bubnmnoreka HOK
70 ..
napasuie/IeuIe1a U CIeCTBHE U3 HEE https://m.edsoo.ru/7f415b90
CtepeoMeTpUieCKHE U TTPUKIIATHBIC
71 3a ap c pza €Cco 3]2 bubamorexa LOK
JIauM, CBSI3aHHEI B3aMMHBIM
https://m.edsoo.ru/7f415b90
PacIoOKEHUEM MPSIMBIX U TJIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
72 napajuieJIbHbIE TNIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHUKAX
[Tapa napanienbHbIX IUIOCKOCTEN Ha
73 CKPEUIUBAIOIINXCSA MPSAMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MPOCTHIX CUTYaIIUSIX
PaccTosHue oT TOUYKH A0 IJIOCKOCTH, bu6nuoreka [IOK
74 g
paccTosiHUE OT MPSMOM J0 TNIOCKOCTH https://m.edso0.ru/7f415b90
Brranciaenune pacCTOSHUM MEX],
s P Y BuGorexa [JOK
CKPEIIUBAIOIIIMHUCS IPSIMBIMHU C IIOMOIILIO
pett m N p H https://m.edsoo.ru/7f415b90
MEePHEHIUKYISIPHON MIIOCKOCTH
TpéxrpaHHbIi yroj, HEpaBEHCTBA JJIs
pexrp 4 P . but6mmoreka [IOK
76 TpexrpaHHbix yrioB. Teopema [ludaropa,

TEOPEMBI KOCMHYCOB U CUHYCOB JJIA

https://m.edsoo.ru/7f415b90
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TPEXTPAHHOTO yria

DneMeHTHI ChEePUIECKON TeOMETPHH:

77
reoIe3NYeCKUE JIMHUYU Ha 3emiie
78 KonTpoabHnas padora Ne3" Yrubl u
paccrosinus"
79 Cucremaru3zanus 3HaHuM "MHOrorpaHHUK bubnmoreka [JOK
U €0 3JIeMEHTHI" https://m.edso0.ru/7f415b90
80 ITupamupa. Buaer nupamua. [IpaBunsHas
nupamusia
81 [Ipusma. [IpsAmast u HAKIOHHAS IPU3MBI.
[IpaBunbHas npuszma
82 [IpssMo#t napaienenunen, NpsMoyroJIbHbIA
napaiesienunes, Kyo
83 Brinykieie MHOrOrpanuuku. Teopema bubnmnoreka [HOK
Ditnepa https://m.edso0.ru/7f415b90
Brinyxiible MHOrorpanHuku. Teopema
84 Olinepa. [IpaBunpHBIE U OTYNIpaBUIIbHBIE
MHOTOTpaHHUKU
85 KonTtpouabnas padora
Ne4"Muororpanaukn"
86 ITonsATHE BEKTOpA HA IIJIOCKOCTH U B bubmuoreka [JOK
MPOCTPaHCTBE https://m.edso0.ru/7f415b90
87 CymMma BEKTOpOB bubmmorexa LIOK
https://m.edso0.ru/7f415b90
88 PazHocTh BekTOpOB bubnuorexa LIOK
https://m.edso0.ru/7f415b90
bu6nuoreka [IOK
89 [TpaBuio napamenenumnena

https://m.edsoo.ru/7f415b90
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bu6nuoreka [IOK

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://m.edso0.ru/7f415690
01 Paznoxenue BekTopa 1o 6aszucy Tpéx 1 bubmmoreka [IOK
BEKTOPOB, HE JISKAIUX B OJHOM TIOCKOCTH https://m.edso0.ru/7f415b90
bubnmnoreka HOK
% CraipHoe MpOM3BEACHHE 1 https://m.edS(I)lo.ru/7f415b90
93 Boruncnenue yria Mexy BEKTOpaMu B 1 bubmmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f415b90
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH 1
99 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH 1
100 HroroBasi KOHTpoIbHasI padoTa 1
101 Hrorosasi kKoHTpOJIbHAsSI padoTa 1
102 O0o001IeHre U CHCTeMAaTH3aINs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE NN (pPOBbIE

Ne n/m Tema ypoka KontposbHbie oOpa3oBaTe/ibHbIE
Beero padoTshI pecypcsl
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1 bubmmoreka [IOK
Ha IUIOCKOCTH ¥ B IPOCTpaHCTBE" https://m.edso0.ru/7f415b90
5 [ToBTOopenue temsl "CkansipHoe 1 bubnnoreka HOK
[IPOU3BECHNE BEKTOPOB" https://m.edsoo.ru/7f415b90
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1 bubnnorexka HOK
MEK1y BEKTOpaMHu B MPOCTPaHCTBE" https://m.edsoo.ru/7f415b90
4 [ToBTOpEHUE TeMBI Y paBHEHHE MTPSIMOH, 1 bubnnorexka HOK
MPOXOJISIIEH Yepe3 JBe TOYKH" https://m.edso0.ru/7f415b90
5 YpaBHEHUE MIIOCKOCTH, HOPMAJIb, 1 bu6nunoreka [IOK
ypaBHEHHE TUIOCKOCTH B OTPE3Kax https://m.edsoo0.ru/7f415b90
6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1 bubnmnorexka HOK
ypaBHEHHUE IIOCKOCTH B OTPE3Kax https://m.edso0.ru/7f415b90
7 BexropHoe nmpousseneHne 1 bubmorexa LIOK
https://m.edso0.ru/7f415b90
8 JInHeNnHbIE HEPABEHCTBA, IMHEMHOE 1 bubnuoreka [IOK
IpOrpaMMHPOBaHHE https://m.edso0.ru/7f415b90
9 JIlunelinbie HEPABEHCTBA, JIMHEIHOE 1 bu6mmoreka IIOK
IpOrpaMMHpPOBaHKE https://m.edso0.ru/7f415b90
AHanUTHUYECKHE METO/IbI pacuéTa yria bubmuoreka [JOK
10 1
MEKIy MPSIMBIMU B MHOTOTPaHHUKAX https://m.edso0.ru/7f415b90
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1 bubmumoreka [IOK
MEX]y TUIOCKOCTSIMU B MHOTOTPaHHUKAX https://m.edsoo.ru/7f415b90
12 dopMya pacCTOSTHASA OT TOYKH J10 1 bu6muoreka [JOK
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INIOCKOCTH B KOOpAWHATaX

https://m.edsoo.ru/7f415b90

13 Haxoxnenue paccTosiHui OT TOUKHU 10 bu6nmoreka [IOK
IUIOCKOCTHU B Ky0Oe https://m.edso0.ru/7f415b90
14 Haxoxnenue paccTosiHui OT TOUKHU J10 bu6nmoreka [IOK
IUIOCKOCTH B MPABUIILHON ITHPAMHJIE https://m.edsoo.ru/7f415b90
15 KonTtpouabnas padora
Nel" AnaauTudeckas reomerpus'
16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIC bubnmnoreka HOK
MHOTOTPaHHHUKH https://m.edso0.ru/7f415b90
17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE
18 TUIOCKOCTH nep?c)eqeﬂnﬂ Hp?[MI)If(I I/I;) bubmmorexa LIOK
? https://m.edsoo.ru/7f415b90
IJI0CKOCTEN
19 ITapannenbHbIe TPSIMBIE U TNIOCKOCTH: bubnmnoreka HOK
napaJuieibHbIe CEYCHUS https://m.edso0.ru/7f415b90
20 [TapannenpHble MPsMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:
21 YTJIbI MEXK1Y CKPELMBAIOIIUMUCS
MPSIMBIMA
[leprienAuKyNApHBIE IPSIMBIE U
99 IIJIOCKOCTH: CTaHAAPTHBIE Mapbl bubnmnorexka HOK
MEePICHIUKYIIPHBIX IJIOCKOCTEH U https://m.edso0.ru/7f415b90
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
[leprienAuKyNApHBIE IPSMBIE U
23 HH(I:CKO(;Z'[[HI}’/TCOI}))CMa oprex bubmmorexa LIOK
https://m.edso0.ru/7f415b90
MepIeHIUKYIApax
24 IlepnieHIuKynsApHBIE IPSIMBIE U
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IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHME: MIIOIMIAN MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUs
moxooust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
moxooust

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAJICH, COOOpasKEeHUS
noxoous

bu6nuoreka [JOK
https://m.edsoo.ru/7f415b90

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00us

bubnnoreka IIOK
https://m.edsoo.ru/7f415b90

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonTpoabnas pabora Ne2
"IloBTOpeHne: MHOTOTPAHHUKH,
ce4yeHHUs] MHOTOrPAHHUKOB''

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

bubnuoreka [IOK
https://m.edsoo.ru/7f415b90

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIMH yTiia

bu6mmoreka IIOK
https://m.edsoo.ru/7f415b90

33

34

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6nuoreka [IOK
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BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO

https://m.edsoo.ru/7f415b90

napajuiesienuneaa
35 O0BEM npsAMOi TPU3MBI bubmmorexa LIOK
https://m.edso0.ru/7f415b90
36 CrepeoMeTprieCKHE 3a]1a4H, CBSI3aHHBIE C bubmuorexa [JOK
BBIUUCIIEHHEM 00BEMOB IIPSIMOM ITPU3MBI https://m.edsoo.ru/7f415b90
37 [Ipuknagueie 3a1a4n, CBSI3aHHBIE C bu6nuoreka [IOK
00BEMOM MIPSIMOI MPU3MBI https://m.edsoo.ru/7f415b90
Brrauciienne 06EMOB Tell C TOMOIIBIO
38 OTpeeNIEHHOr0 UHTETpaIa. 06361\/1111 bubnuoreia LOK
. https://m.edsoo.ru/7f415b90
HAKJIOHHOH TPU3MBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. O0bém
T PAMH/TBI
40 dopmyna o0béma nmupamuabl. OTHOIIEHHE bubnmnoreka HOK
00BEMOB MUPAMHU/] ¢ OOIIMM YTIIOM https://m.edsoo.ru/7f415b90
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C bubnmnoreka [JOK
00bEMaMU HAKJIOHHOM MPU3MBI https://m.edso0.ru/7f415b90
43 CrepeoMeTpuuecKre 3a7auu, CBSI3aHHBIE C
00BEMaMH MUPaAMUIBI
IIpukmagabl 94 1o Teme " ¢
1| e et ¢ cubuon vakomor biGiorera LIOK
’ https://m.edso0.ru/7f415b90
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHU/IbI
46 [Tpumenenue o0bEMOB. Brruncienue
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pacCcTodHuA A0 IMMIIOCKOCTU

KonTpoabHas padora Ne3 "O0bém

47 "
MHOTOTPAHHUKA
WIMHIPUYECKast MOBEPXHOCTb,
48 ]<;16pa3yfopmne HHHHHHpE‘ICCKOﬁ bubmorexa [IOK
https://m.edso0.ru/7f415b90
MTOBEPXHOCTHU
49 Munuuap. [IpsMoit KpyroBou HUIMHAP. bubmmoreka [IOK
[Tno1maas MOBEPXHOCTH HHIHHAPA https://m.edsoo.ru/7f415b90
50 Konunyeckas noBepxHOCTb, 00pa3yromiye bubnnorexka HOK
KOHMYECKO# oBepxHOCTH. KoHyc https://m.edso0.ru/7f415b90
51 Ceuenne KOHycCa MJIOCKOCTBIO, bubnuoreka [JOK
napajuIe/IbHOM IIOCKOCTH OCHOBaHUS https://m.edsoo.ru/7f415b90
59 VYceuénnsiit konyc. M3o00pakeHne KOHYyCOB bubnuotexa [HOK
U YCEYEHHBIX KOHYCOB https://m.edso0.ru/7f415b90
53 [Inoujanp 60KOBOIM MOBEPXHOCTH U MOJIHOM bubnnorexka HOK
MOBEPXHOCTH KOHYCa https://m.edso0.ru/7f415b90
54 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM bu6nuoreka [IOK
MOBEPXHOCTU KOHYCa https://m.edso0.ru/7f415b90
CrepeoMeTpuuecKkue 3ajaun Ha
55 I[OKEI%aTeJII)lZ‘TBO u BI)I‘{I/IHCJ'IGHI/IG bubnuorexa LOK
. ’ https://m.edso00.ru/7f415b90
MMOCTPOCHHUEM CEUYCHUH IIMINHIPA, KOHYCa
CrepeomeTpuueckue 3aa4u Ha
56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
57 [Ipuknagaeie 3a1a4n, CBI3aHHBIE C bu6nuoreka [IOK
LWIMHAPOM https://m.edso0.ru/7f415b90
58 [IpuknanHble 3a1a4u, CBSI3aHHBIE C

MUJIMHAPOM
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bu6nuoreka [IOK

%9 Cibepa 1 wap https://m.edsoo0.ru/7f415b90
[Tepeceuenue chepsl 1 mapa ¢
60 HJI(I))CKOCTLIO. KE.)CEI:HI/IG Lua[I:a u cdepsl Brbmmorexa LIOK
https://m.edso0.ru/7f415b90
IJIOCKOCTBIO. Bu 1 n300paxenue mapa
[Tepeceuenue cdepsl 1 mapa ¢
61 mIockocThio. Kacanue mapa u cdepsl
IJIOCKOCTRIO. Bu 1 n300paxeHue mapa
62 VYpasuenue chepsl. [Lnomans chepsr u eé bubnmnoreka HOK
JacTen https://m.edsoo0.ru/7f415b90
63 Cummerpus chepsl u mapa bubmmorexa LIOK
https://m.edso0.ru/7f415b90
CrepeomeTpHuUecKHe 3aa4H Ha
64 JI0KA3aTeJIbCTBO U BHIYUCIICHUE, bu6mmoreka [IOK
CBsI3aHHBIE CO c(epoii U mIapom, https://m.edso0.ru/7f415b90
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO
CrepeoMeTpuuecKue 3aaud Ha
65 JTIOKa3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEpOH U Mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO
66 [Ipuknagaeie 3a1a4n, CBA3aHHBIE CO bubnuoreka [IOK
cdepoii u mapom https://m.edsoo0.ru/7f415b90
[ToBTOpPEHME: OKPY)KHOCTH HA TIIOCKOCTH,
67 BBI‘II/ICECHI/IH B OEI})’;I;KHOCTI/I CTaHJIapTHHIE bubmmoreia LIOK
’ https://m.edso0.ru/7f415b90
noaoous
68 Pa3znnynble KOMOMHALIMY TeJ BpallleHus! 1 bu6muoreka [JOK
MHOTOTPaHHHKOB https://m.edso0.ru/7f415b90
69 3amauu o Teme "Tena U MOBEPXHOCTH bu6nuoreka [IOK
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BpauieHus"

https://m.edsoo.ru/7f415b90

3agaum o Teme ""Tena 1 MOBEpXHOCTH

70 "
BpaIICHUS
71 KonTpoabHnasi padoraNed4 "Tena n
NMOBEPXHOCTH BpameHnus'
79 O6béM mummHIpa. Teopema 06 00béMe bubnmoreka [JOK
OPSIMOTO IIMJIMHApA https://m.edso0.ru/7f415b90
73 Brruncinenue 005EMOB TEN ¢ IOMOILBIO bu6nuoreka [IOK
omnpezaenéHHoro uuTerpana. O0bEM KoHyca https://m.edso0.ru/7f415b90
74 ITmowmaau OOKOBOU U IOJIHOK bu6nunoreka [IOK
MOBEPXHOCTH KOHYCa https://m.edsoo0.ru/7f415b90
75 CrepeomeTpHryuecKue 3aa4u, CBI3aHHbBIC C bubnuotexa [HOK
BBIYHCIICHUEM 00BbEMOB IIIIMH/PA, KOHYCa https://m.edso0.ru/7f415b90
76 [Ipuknagueie 3agaun 1mo Teme "OO0BEMBI 1 bu6nunoreka [IOK
TUIOIIA/TU TTIOBEPXHOCTEH Te" https://m.edso0.ru/7f415b90
OO0BEM 11apa 1 MapoBOTO CEKTOpa.
Teopema 06 06wéme mapa. [1nomans
77 cdepsl. CTepeomeTprudecKue 3a1auu, bubnmnoreka [JOK
CBSI3aHHBIC C BEIYHCICHUEM 00bEMOB https://m.eds00.ru/7f415b90
apa, mapoBOT0 CETMEHTA U MapOBOTO
CeKTopa
[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM IIIapa U
78 TIOMIAIBbI0 cephl. COOTHOI_HCHESI MEXIY bubmorexa HOK
N R https://m.edsoo.ru/7f415b90
TJIOMIA/ISIMH ITOBEPXHOCTEH U 00BEMaMH
MMOJTOOHBIX TEI
79 [TooOHBIE TENa B TPOCTPAHCTBE. bubmumoreka [IOK

N3menenne o06wEma mpu mogo0uu.

https://m.edsoo.ru/7f415b90
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CrepeomeTpuuecKue 3aJa4u, CBsI3aHHbIE C
BBIYHCIIEHUEM 00BEMOB TEJ U IIJIOIIAAEH

80

81

82

Kountpoabnas padora Ne5S "Ilnomaan
MOBEPXHOCTH U 00bEMBI KPYIJIbIX Tea'"

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKEHUI

Bupl nBukeHuil: napauiesbHbIN EPEHOC,
LIEHTpaJIbHasi CHMMETPHS, 3epKaIbHAs
CUMMETpPHUS, TOBOPOT BOKPYT MPSMOi

bu6nmoreka [IOK
https://m.edsoo.ru/7f415b90

bubmuorexa [IOK
https://m.edsoo.ru/7f415b90
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[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

bubmnoreka IIOK
https://m.edsoo.ru/7f415b90
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FGOMeTpI/I‘{eCKI/IC 3a/la4ud Ha IPUMCHCHUC
JABMKCHU S

KounrpoJubHas padoTraNe6 ""Bexktopsl B
npocrpancrse'

bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
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O6o6matonee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"ITapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B
nmpocTpaHcTae”
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O6o6matoniee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10—11 xmaccos,
cucTeMaTHu3anus 3HaHuii: "BexTopsl B
npocTpaHcTae”

88

Ob6o6mmatomiee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3aIus 3HaHui: "BexTopsl B



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

npocrpaHcrae”
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O6o06maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOrorpaHHuka"

O6o0maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucremaru3anus 3HaHui: "O0beM
MHOrorpaHHuka"

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"
O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3HaHui: "[lmomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

Hrorosasi kKoHTpOJIbHAsSI padoTa

94

95

Hrorosasi kKoHTpoJIbHaAsI padoTa

[ToBTOpeHue, 06001IeHNE 1
cUCcTeMaTH3aIlus 3HaHUH

96

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEeXHOJIOTHH

97

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX




TEXHOJIOTUN
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99

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pasBuTHs CTEpEOMETPUN KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

AtanacsH JI. C. l'eomerpus 10-11 kiaaccsl Yueonnk (ba3oBblii u yriay0/éHHBIH YPOBHN)

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubnunoreka LIOK https://m.edsoo.ru/7f415b90
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JIMCT KOppeKTHPOBKHU padoueii MporpamMmbl
(moypounoro mianupoBanus (I111) pabodeit mporpaMmer)

IIpenmet reometpust
Ortnenenue 61, 71

Vuutenr Konosamosa O.H.

2023 /2024 _yuebHblit roj

C ]
Ne ILnanupyemoe®@akruyeckoe Ilpuumnna Hoeo
Tema ypoka KOPPEKTHPOBKH
YPOKa KO0JI-BO YaCOB |K0JI-BO YaCOB KOPPEKTHPOBKH
Tema ypoka
VYaurtenn /
« _» 20 1.
«COI'NTACOBAHO»:
3amecTutens pykoBoauTens mo Y BP /

« » 20 T




