MyHuuunajabHoe 0K0IKeTHOe 0011e00pa3oBaTeibHOE YUpPeKIeHue
«Cpennsist 00meodpasoBarejibHas mKoJa Ne 75

PABOYAS ITIPOTPAMMA
(ID 2311922)

yueOHoro npeamera «I'eomerpus. Yriy0JieHHbIH YPOBEHb)»

115 ooyuarommxcest 10 — 11 ximaccoB

ropona Jlecnoii 2023



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHus, Tak Kak 00ecreyuBaeT BO3MOXKHOCTb U3YUEHUS TUCUUTIIIUH
€CTECTBEHHO-HAYYHOW HAIPAaBICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  (GOopMHpyeMOoe  TMpU  H3YUYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB T'€OMETPHUHU, TIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHUM MPU PEIICHUH F€OMETPUUYECKHUX
3aJla4, YMEHHME BBIIBUTaTh W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr0 LHMKJIA, B YaCTHOCTU
buznueckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomerpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CIHOCOOHOCTEN O0O0ydYaromuxcsi MOpU
W3YYCHUU TE€OMETPHUH, KaK COCTABIIIONICH MpeaMeTHON obnacTu «MareMmaTtuka u
uHpopmaTtrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIONIb30BaHusl Oosiee TIyOOKMX TEOMETPUYECKUX 3HAaHMM U JIEeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUHN, U HEOOXOAUMBIX Ul YCIIEMIHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(dbopMHpOBaHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIEr0 MHUpa, 3HAHUE TOHITHUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMHpoBaHHE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyT M yMEHHME HUX TPUMEHSTh, YMEHHS JIOKa3bIBaTh TEOPEMBbl U HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJIEIIN;

dbopMUpOBaHHE NMOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (OpPMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pelieHusi, yMeHUs: UX MPUMEHATh, MPOBOJAUTH J0KAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3a7ad U 3aa4 C MPAKTUYECKUM COJEPIKaHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHMY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MTPOBEJICHUH
JETYKTUBHBIX PACCYXICHUN;



pa3BUTHE M COBEPIICHCTBOBAHUE WHTEUIEKTYaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEM 00y4YaronIMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHrue (YHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHI, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMil, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZAEpKATEIbHBIMA JHHUAMH yueOHOro Kypca «['eomerpus» B
10-11 knmaccax sBmstores: «lIpsAmble W IUIOCKOCTH B NPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BekTopsl UM  KOOpAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YyMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kyaccax, OTHOCUTCS KO BCEM COZAEpKATEIbHBIM JIMHUAM Y4EOHOIO Kypca, a
dopMUpOBaHHE  JIOTUYECKUMX YMEHHUH pacmpeaensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tofam obyuyenus. Coaepxxanue oopa3oBaHus,
COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
POrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0y4YaroIIHecs
oOpamiajiucb ~ HEOJHOKpPATHO. ITO  TO3BOJISIET  OpPraHU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHIMHU U HaBbIKaMHU IOCJEA0BATEIBHO U OCTYNATENBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOLIUXCs, PACIIUPSA U YIIIyOJIsist
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4eHHUIO T€OMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHumanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHOoe
U3y4€HHE T€OMETPUHU KaK COCTaBJIsIONIeH yueOHOoro npeamera «MareMaTukay;

HOJIFOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3YyYEHUsT MaTeMaTUKH C
yuéToM BbIOOpa Oynmymied mpodeccuu, obOecnedrBasi MPEEeMCTBEHHOCTh MEXKIY
oO1uM U ipodeccuoHaIbHBIM 00Pa30BAHUEM.

Ha wusyuyenue yueOHoro kypca «l'eomerpusi» Ha yriayOn€HHOM YypOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
IapajulelIbHble U CKpeluMBaroluecs npsmeie. [IpusHaku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEW B MPOCTPAHCTBE: NAapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBA MapaJJICIbHOTO TMPOEKTHpoBaHUs. W300paxkeHue
¢buryp B mapajyiesIbHOW MPOEKUHUU. YTJbI C COHANMPABIECHHBIMU CTOPOHAMU, YTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOECHUE CCUCHUU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYIAPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HAa  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEM: TNPHU3HAK  NEPHNEHAUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKoOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yroibHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYIOJIBHBIA — NApajulesenune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TOBEPXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel
MPaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKH: IPaBWJIbHAS MpU3Ma U
NpaBWJIbHAS IHWPAaMHA, TMPABUIbHAA TPEYroJibHAs MHpPaMHIAa W TPaBUIIbHBIN
TeTpa’ap, KyO. llpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOACKAdIP U UKOCADIP.



Bbluucienue 31€MEHTOB MHOTIOTPAaHHUKOB: pPEOpa, JMaroHaiH, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJIHOM TMOBEPXHOCTH MPSIMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBI.
[Tnomans OOKOBOM TIMOBEPXHOCTHM U TOBEPXHOCTU NPABWIHLHOM MUPaMUIBbI,
TEOpeEMa O TUIOLIAIN YCEUYEHHON MTUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  IMPABUIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsi B MPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuleJIenuneaa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpPHUSA IPABHIBHOU
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKCHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapaienenunena. Teopema O pas3ioKEHUH BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsamoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOI MeExXay BeKropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[ToHATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAss ITOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, OOpasylomue TmnoBepxHocTed. Tema BpamieHus:
HUJMHIP, KOHYC, YCEUE€HHBIM KOHyc, cdepa, map. BzauMHoe pacmnosioxeHue
chepbl U TUIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpanieHus: Ha TiockocTu. Pa3Béprka munuuapa u koHnyca. Cummerpus chepbl U
napa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOW TMPU3MBI, IIIKHJpA, TUPaMUIbl U KoHyca. O0BEM I1apa U mapoBOro
CErMEHTa.

KoMOuHanun Tenm BpamieHuss W MHOTOTpaHHWKOB. [Ipm3ma, BImcaHHas B
UUJMHIpP, OMNHCaHHas oOKoJio uuiauHapa. llepeceuenue cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHSTHE MHOrOrpaHHHKA,
OMHUCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIcHUS.

[Inomanas MOBEPXHOCTH IUJIMHIpA, KOHYyca, IJIOMaab chepbl U e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEN
nonoOHeIx ¢uryp. IlpeoOpazoBanue momobusi, ToMmoTeTHsi. PemieHue 3amauy Ha
MJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.



[TocTpoeHue ceueHrii MHOTOIPaHHUKOB U TEJT BPALICHUS: CEYCHUS LIUINHIPA
(mapayyienbHO M TMEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJ| CJIEA0B, METOJ, BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH TIIOCKOCTH.

BekTOpBbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTBe. Omepanuu HaJ BEKTOpamu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsiMoyronpHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. Paznoxkenne Bekropa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3aj1a4.

J{BU2KeHUSsI B IPOCTPAHCTBE

JIBmwxenus mpoctpancTBa. OtoOpakenus. JIBMKEHUS W PaBEHCTBO (HUTYP.
OO6mue cBoiicTBa JBWKCHUH. Buabl JBWKEHUMN: TapauICIbHBIM IEPEHOC,
LIEHTpaJbHasl CUMMETpPHS, 3€pKaJibHAsg CUMMETPHS, MOBOPOT BOKPYI IIPSIMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA
«JT'EOMETPUS» (YIVIYBJIEHHBIMX YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, cCPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCThIO YYE€HOT0, OCO3HAHUE
JMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (u3NYecKasi aKTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpynoBoe BocniuTaAHUE:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yecKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HaMpaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:



chOPMHUPOBAHHOCTh  DKOJIOTHYECKON KYJNbTYpPhI, TOHWMAHHWE BIUSHUS
COITMATbHO-IKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHHUE MPUPOTHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITAaroB €€
Pa3BUTUS M 3HAYUMOCTH JJISI PA3BUTHS LMBUIN3ALMH, OBJIAJCHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYECKON KyJIbTypOoll Kak CpEICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1efiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBIBIIT M XAPaKTEPHU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TIOHATUN, OTHOIIEHHH MEXIQy MOHATUSAMH, (HOPMYIUPOBAThH
OIIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbBIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBaHUS JJ1s1 0000IIEHNS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeOOpPa3OBBIBaTh  CYXICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHUECKUX YTBEPKIACHUIA
(mpsiMble ¥ OT MPOTHUBHOTIO), BBICTpaUBaTh apryMEHTALMIO, IPUBOJIUTEH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIbI;

BBIOMpATh CMOco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKme 1eiicCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIEAOBaHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, sIBJIIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;



CaMOCTOSTENIbHO (hOPMYIMPOBATh OOOOIIEHUS W BBIBOJBI MO PE3yJibTaTam
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBAaTh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATH
MIPEJIIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJISITh JEeQUITUTHI HHPOPMAIH, JAHHBIX, HEOOXOAMUMBIX Ui OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAITIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(OOPMAIMIO PA3TUYHBIX BHJIOB H
dbopMm mpeaCcCTaBICHUS;

CTPYKTYpUpPOBaTh MHGOPMALIMIO, MPEICTaBIATh €€ B pa3NUYHbIX (Popmax,
WLTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHdopmaIun 1o CaMOCTOSITENIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHHs 3a1auH,
KOMMEHTHPOBATH IOJYyYCHHBIN pE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/1aBaTh BOINPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJeMbl, pelaeMod 3aJadd, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IOHMCK
pEelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

NIPEACTABIATh PE3YIBTATHl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIEIOBAaHMUS,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
IpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsitTuBHbIe YHUBEpCAJIbHbIE YUeOHbIE JeiiCTBHS

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/Ja9M, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIbLHOW  peduiekcuM  Kak  OCO3HAaHMS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH 331a4H,
BHOCHTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX 0OCTOSTEIIBCTB, JaHHBIX,
HaWJIECHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHHUBATh COOTBETCTBUE PE3YNbTATa EJIU U YCIOBUIM, OOBSICHITH IPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIAMBUAYaIbHOU
paboTbl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThl, pacmpeneisiTh
BUJIBI paboOT, JIOTOBApWBATHCH, OOCYXIaTh TMPOIECC W Pe3yJabTaT paboTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOTBl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMHU YJE€HAMHU KOMAaH[bl, OLIEHUBATh
KayeCcTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEpPHUsIM, CHOPMYINPOBAHHBIM
YYaCTHHKAaMU B3aUMOJICUCTBHUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniry 10 kiacca o0yyaromuics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSTUAMH CTEPEOMETPUU TIpU
pELIeHNN 3a]]a4 U IPOBEJCHUHN MAaTEMAaTUYECKUX PACcCyKICHUH;

e IPHUMEHATH AKCHUOMBI CTEPEOMETPUHU M CJIEICTBUSA U3 HUX IPHU PEIICHUU
reOMETPUYECKUX 3a/aY;

e KJAacCCU(pUIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXIY MPSAMBIMU B MPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO ONMEPUPOBATH MOHITUAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamua, NpsMOYToJIbHBINA Mapamienenunes, Kyo0);

e KJIaCCU(PUIIUPOBATH  MHOTOTPAHHHWKH, BBIOMpass  OCHOBaHWUS  JJIS
KJIacCU(UKaIINH,

e CBOOOAHO ONEpUPOBATH  IOHATUSMH, CBSA3AaHHBIMH C  CEUYCHHEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

e BBINIOJHSATH napajjiebHOE, LIEHTPAJIHOE " OpPTOTrOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYpP HA IIIOCKOCTH, BBINOIHATH MU300paKeHUsT QUTYp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpHU3Ma,
MUpaMuJia), TEOMETPUIECKUX TEJI C IpUMEHEeHHEM hOPMYIL;



CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CUMMETPHUSI B IPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTb CHMMETPHUHM, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUHU
¢uryper;

CBOOOJTHO OIEpPUPOBATH MOHSITUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B POCTPAHCTBE;

BBITIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJCHUE T€OMETPUYECKUX BEJIIMYHWH, MPUMEHSS H3BECTHBIC METOJIbI
IIPY PEUICHUU MAaTEMaTUYECKUX 3a/1a4 MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEUIINE MPOrPaMMHBIE CPEICTBA H  JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

IIPUMEHATh  IIOJyYCHHbIE 3HAHWS Ha [PAKTUKE: CpaBHUBATh U
AQHAJIN3UPOBATh PEAJIbHBIE CUTYALlUU, NPUMEHITh U3YYCHHBIE NOHATUS B
mpoliecce  IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcQopMyJIHpOBAHHOM
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIEIOBATh IOCTPOCHHBIE MOJEIU C HUCHOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEopeM, almapara ajareOpbl, pemaTh MPaKTUUECKUE 3a/layuu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX ATamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHMYECKOH U CHEepUUYSCKOM TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTYyYCHHUS;

OTIepUPOBATh MOHATUSAMH, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMIIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIUHApP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYEHHSI TEJT BPAICHUS;

KJIacCU(HUIIMPOBATh B3aUMHOE PaCIIOoKeHue c(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpallICHHS,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHWKOB M TEJ BpAIICHHSI,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOpPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOMHAIMSIMHU TEI
BpaIicHUS ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK HIIU TEJIO
BpAaICHUS;

BBIYHCIIATh COOTHONICHHSI MEXTY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;



n300pakarh M3y4aembie (UTYPHI, BBIMOIHATH (BBIHOCHBIE) ILIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekKax U pUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH ONEPALMU HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAWHAT;
pelIaTh TEOMETPUUECKUE 3aaUM HA BBIUKMCIICHUE YIJIOB MEKY MPAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOA IPU PELICHUH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMH, CBS3aHHBIMU C JBHKCHHUEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB © TeN BpalleHUS MpH
[apaJUICIIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U TEJI BPALCHUS: CEYCHUS LIWIMHIPA
(mapasienbHO U MEPIICHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijieibHbIe
OCHOBAHHUIO M IPOXOASAIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJIB30BaTh METOABI IOCTPOCHMS CEUYEHHM: METOJA CIENO0B, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSITh TeOMETpUYecKre (DAKThI JUIsl PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelarb 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUMX OTHOLICHUH U
HaXOXJICHUE T€OMETPUUECKUX BEITUYMH;

IIPUMEHATH MPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPAaBHUBATS,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAIIUU, IPUMEHSITh U3YUYCHHBIE
IOHATHUS, TEOPEMBI, CBOWCTBA B IMPOLECCE MOUCKA PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pEaIbHBIE CHUTYAIlMd Ha SI3bIKE T€OMETPUU, UCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUYECKUX TMOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MPaKTUYECKHE 3aJlauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIUYNH;

UMETh TpeACTaBlieHUuss 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HauMeHoBaHHne KoandecTBO yacoB

n/ pa3aeiioB U TeM Bcer  KoHTpoJibH IlpakTuyeck  JJIEKTpoHHbIE (HH(POBBIE) 00pa3oBaTebHbIE PECYPChI
n nporpaMmMbl 0 ble padoThI ue padoTbl

1 BBenenue B 23 1 2 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F37
CTEPEOMETPHIO 4B0AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
Bszanmnoe

2 pacrioyioKeHue 6 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F37
MPSIMBIX B 4B0OAO7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
IIPOCTPAHCTBE
[TapannensHOCTH

3 MPSIMBIX U ] 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F37
IUIOCKOCTEH B 4B0OAO7B https://resh.edu.ru/ https://skysmart.ru/distant/euide/
IPOCTPAHCTBE
[IepnenaukymnsapHo

4 CTb NPSIMBIX U 25 1 2 https://ege.fipi.ru/bank/index.php?proji=AC437B34557F88EA4115D2F37
IJIOCKOCTEN B 4B0OAOQO7B https://resh.edu.ru/ https://skysmart.ru/distant/euide/
MPOCTPAHCTBE

5 Yriael u 16 1 1 https://ege.fipi.ru/bank/index.php?proji=AC437B34557F88EA4115D2F37
paccTossHus 4BOAO7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/

6 MHOFOIDAHHIK 7 1 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F37

ororp 4B0AO7B https://resh.edu.ru/ https://skysmart.ru/distant/euide/

7 Bekrtopsl B 12 1 https://ege.fipi.ru/bank/index.php?proji=AC437B34557F88EA4115D2F37
MIPOCTPAHCTBE 4B0AOQO7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
[ToBTOpEHUE,

] 0000111eHUE U 5 2 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F37
cUCTEeMaTHU3aIusA 4B0AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
3HaHUHU

OBIIEE KOJIMYECTBO 102 6 9
YJACOB I10
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11 KIIACC

Ne HaumenoBan @ KoandecTBo 4acoB
n/ f:;\famemm " Beer KonTpoabn IpakTuyeck DJieKTpoHHbIe (HupoBbIe) 00pa3oBaTeIbHbIE PECYPChI
n nporpaMmb 0 ble padoThI He padboTsbl
1 AHanuTHyecka 15 1 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
s TEOMETPHUS 0AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
IToBTOpEHME,
’ 0000111EHHE U 15 1 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
cucTeMarusaill 0AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
WS 3HAHUU
O0BéM . ) .
3 MHOIOIDAHHIK 17 1 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
a p 0AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
4 Tena 24 1 2 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
BpaIleHus 0AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
IImomanu
5 [MOBEPXHOCTH 9 1 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
A 00BEMBI 0AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
KPYTJIIBIX TEIl
6 i e— 5 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
0AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
IToBTOpEHME,
7 000011IEHE U 17 2 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
cucTemMarusaill 0AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
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ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

KoanuecTBo 4acoB

Ne ni/m Tema ypoka KonTpoJbHbIe IIpakTHYeckue

Beero padoThI padoThI

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha PUCYHKE IJIOCKOCTH,
NapajuIeJIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

[TonsTHs cTepeoMeTpun: TOUKa, IpsiMasi, IJIOCKOCTb,
npoctpaHcTBO. OCHOBHBIE ITPaBUiIa H300pakEHUS Ha
PUCYHKE IIJIOCKOCTH, MApaJIJIEIIbHBIX MPSMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

[TonsTHs: mepeceKkaroecs MIOCKOCTH, IepeceKaromuecs
psiMas U MII0CKOCTh; TOIYIPOCTPAHCTBO
[TonsTHs: nepecekarouecs MI0CKOCTH, IIEPECEKaroInecs
psiMasi ¥ MII0CKOCTh; MOIYIPOCTPAHCTBO

MHororpaHHuKy, U300payKeHUE MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, H300paKeHHE MPOCTEUIINX
MPOCTPAHCTBEHHBIX (UTYP, HECYIECTBYIOMINX O0HEKTOB
7 AKCHOMBI CTEPEOMETPUH U NEPBBIE CICICTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHSI U3 HUX 1
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIAEACTBUS U3 HUX.
9 CriocoOblI 3a/1aHus MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE. 1 1
O603HaueHus NPSIMbIX U IJIOCKOCTEN

N300paxenune ceyeHunit nmupamuibl, Kyda 1 pU3MBI,
KOTOpBIE MPOXOJAT yepe3 ux péopa. M3obpaxenue
IepeceyeHus MOoJyYeHHBIX INIOCKOCTEN. PackpamBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

10

N300paxenune ceuyeHunit nupamuabl, Kyda 1 Mpu3Msl,
11 KOTOpBIE MPOXOJIAT uepe3 ux péodpa. M3obpakenue 1
MepEeCEeUCHMS MOTYUYCHHBIX IITOCKOCTE. PackpamrBanne




12

IOCTPOCHHBIX CCUCHUI Pa3HbIMU [IBETAMU

N300paxkeHne cedeHu MUpamMuIbl, Ky0a v MPU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péodpa. Mzobpakenue
MEPECEUCHUS MTOTYUYECHHBIX ITIOCKOCTEN. PackpalriBanue
ITOCTPOEHHBIX CEYEHU Pa3HbIMU [IBETAMHU

13

14
15

N300paxkeHne CeueHUi MUPaMUIbl, Ky0a U MPU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpaxkenue
nepecevyeHus MoJydeHHbIX I0CKOoCcTel. PackpainBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMU

Mertona cnenoB i HOCTPOSHUS CEUEHHH

Merton cnenoB aiis noctpoeHus ceuenuii. CBoiicTBa
nepeceyeHuil MPSMBIX U MIIOCKOCTEN

16

Merton cnenoB aiis nocTpoeHus ceuenuid. CBoicTBa
nepeceyeHuil MPSMBIX U MIIOCKOCTEN

17

[TocTpoeHue ceueHuit B mupamuie, Kyoe rmo TpéM Toukam
Ha pEopax. Co3manne BEIHOCHBIX YEPTEKEH U 3aMUCh
II1ar0OB MTOCTPOCHHUS

18

[TocTpoenue cedueHuii B mupamuie, Kyoe mo TpéM Toukam
Ha pEopax. Co3manne BEIHOCHBIX YEPTEKEHN U 3aMUCh
1aroB MOCTPOEHUS

19

[TocTpoenue ceueHuii B mupamuie, Kyoe mo TpéM Toukam
Ha pEopax. Co3manne BEIHOCHBIX YEPTEKEHN U 3aMUCh
1aroB MOCTPOSHUS

20

[TocTpoenue ceueHuii B mupamuie, Kyoe mo TpéM Toukam
Ha pEopax. Co3manne BEIHOCHBIX YEPTEKEH U 3aMUCh
1aroB TOCTPOSHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPIIMOHANIBHBIX 0Tpe3kax. [logoOue TpeyroibHUKOB

22

[ToBropenue nnanumerpun: Teopema Menenas. Pacuetsl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexax. Micropus pa3BUTHS
IUIAHUMETPUU U CTEPEOMETPUU

23

KontponbHast pabota "AKCHOMBI CTEPEOMETPHH.




24

25

Ceuenug"

B3auMHoe pacnonoxxeHnue npsMbix B IPOCTPAHCTBE.
CxkpeuuBaroiuecs npsiMbie. [Ipu3Haku CKpelnBarOmmnxcst
npsiMbIx. [lapamienbHbie IpsiMbIe B IPOCTPAHCTBE

Teopema o cyniecTBOBaHUM U €AMHCTBEHHOCTH MPSIMON
NapajieIbHON JaHHOW MPSAMOM, MPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAallled Ha JaHHOM npsmoi. Jlemma
0 MepeceYeHU N NapajIeIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsIMBIX. Teopema o TpEX
MapauiedbHbIX OPsIMbIX. TeopeMa 0 CKpEeIMBarOUIUXCs
MPSAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA
MapajuIeIbHOTO MPOCKTUPOBaHUS. M300pakeHne pa3HbIX
¢buryp B mapaienbHON TPOEKIUU

28

LenTpanbHas npoekus. Yo ¢ COHANPABIEHHBIMU
CTOPOHAMU. YTOJI MEXKIY IPSAMBIMU

29

30

3aza4yy Ha JOKa3aTeJIbCTBO U UCCIIE0OBAHUE, CBSI3aHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

[ToHsTHSA: MapaIIETbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTBe. [[pu3Hak nmapaninenbHOCTH NPSIMON U
mockocTr. CBOMCTBA MapalIeIbHOCTH MPSIMON U
MIOCKOCTH

31

FCOMeTpI/I‘ICCKI/IC 3aJa4i Ha BBIYHMCIICHUC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C MAapaJICJIbHOCTBIO ITPAMBIX
U IIJIOCKOCTEH B IMPOCTPAHCTBE

32

ITocTpoenue ceueHust, MpOXOIALIETO YEPE3 TaHHYIO
MIPSMYIO Ha 4ePTEKEe U NapaJIEIbHOTO APYTrOr MPSMOM.
Pacuér orHOIIEHUN

33

34

[TapannenpHas npoeKkuys, IPUMEHEHUE AJIs TOCTPOEHUs
ceueHMit KyOa u napayuienenumnena. CoiicTa
napajuiesienune1a u Ipu3Mbl

[TapamtenpHble UIOCKOCTH. [IpU3HAKY NapAIIIEIBHOCTH




JIBYX TIJIOCKOCTEM
Teopema 0 nmapaJuIeIbHOCTH U €IUHCTBEHHOCTH

35 IIJIOCKOCTH, POXOSALIEN Yepe3 TOUKY, HE
IIPUHAUIEKALTYI0 JAHHOW MIJIOCKOCTH U CJIEICTBUS U3 HEE
CaolicTBa napaieabHbIX INIOCKOCTEN: O MapaIEIbHOCTH

36 MPSIMBIX [IEPECEYEHUS ITPU MEPECEUEHUN JBYX
MapaJIENbHBIX TIIOCKOCTEN TPEThEUN
CaolicTBa napamienbHbIX INIOCKOCTEN: 00 OTpe3Kax

37 NapajuieIbHbIX MPSAMBIX, 3aKIIOYEHHBIX MEKIY }
NapajuleIbHBIMU IIJIOCKOCTSIMU; O MIEPECEUEHUH NPSMOIL €
JBYMsI TapaJIEIbHBIMU IUIOCKOCTSMU

38 [ToBTOpenue: Teopema [Tudaropa Ha rmiockoctu

39 [loBTOpEHME: TPUTOHOMETPUS PSAMOYTOJIBLHOTO
TpPEyroJIbHUKA

40 CpoiicTBa Ky0a U IpSIMOYTOJILHOTO Mapaieienumnena

A1 Brruncnenue 1uH OTpe3KOB B KyOe U IPSIMOYTOJIbHOM
napajuieJenumene

42 [IepnenuKyISIpHOCTD npzMofI n mockocty. [Ipn3nak
NEPIEHIUKYJIIPHOCTH IIPSIMON U TNIOCKOCTH

43 [lepnieH IUKYISIPHOCTD npﬁMouﬁ u iockocTy. IIpusnak
MEPIEeHIUKYJIIPHOCTH MPSIMON U TUIOCKOCTH
Teopema 0 CyniecTBOBaHMH U €EAMHCTBEHHOCTH MPSIMOH,

44 MPOXOISIIECH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYJISIPHON K INIOCKOCTU

45 [InockocTH ¥ NEpNEHANKYISPHBIE UM IIPSIMBIE B
MHOTOTpaHHUKaX

16 [1nockocTH ¥ epneHAUKYISIPHBIE UM MIPSIMbIE B
MHOT'OTpaHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

48 [lepnennukynsp u HaknoHHas. [loctpoenue

NEPpNCHAUKYJIApA U3 TOYKH HA IIPAMYIO




49

Teopema o Tpéx nepneHaAuKysipax (mpsimasi U1 oOpaTHasi)

50 Teopema o Tpéx nmepneHaAUKysipax (psmMas ¥ 00paTHas)

51 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMbIMU

52 [Touck neprneH uKyIspHbIX HPAMBIX C IOMOILLBIO
HEPIECHIUKYJIIPHBIX TUNIOCKOCTEN

53 OpToroHaJibHOE IPOCKTUPOBAHUE

54 [TocTpoenue ceueHuii Kyoa, IpU3MBI, HPaBI/IHBHOﬁ
MIUPaMUJIBI C TOMOLIBI0 OPTOTOHAJILHOM NMPOEKIINH

55 ITocTpoenue ceuenuit kyba, Npu3Msl, nPaBI/mLHoﬁ
MIAPaMU/IbI C IOMOIIBI0 OPTOrOHAJIILHON IIPOEKIIUU

56 Cummerpus B NPOCTPAHCTBE OTHOCHTENBHO ILIOCKOCTH.
[InockoCTH CUMMETPHUI B MHOTOIPaHHUKAX

57 IIpu3Hak nepneHMKyJIApHOCTH NMPSAMON U INIOCKOCTH KaK
CJIEICTBHE CUMMETPHUHU

59 [IpaBuibHBIE MHOTOTpaHHHUKU. Pacdy€r paccTosiHUi OT
TOYKH J10 IUNIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacy€r paccTostHui OT
TOYKHU J0 IIOCKOCTH

60 CrniocoObl OMyCTUTh NEPIICHMKYIAPL: CAMMETPHS, CIBHAT
TOYKH 110 MapauIeIbHON IPSIMOM

61 CaBur 110 HvenapannenLHoﬁ NPSAMOM, U3MEHEHUE
paccTosHui

62 KOHTpOJ‘ILHa}E pabota "B3aI/IMH"oe PacIoI0XKEHUE NMPSAMBIX
U IJIOCKOCTEN B POCTPAHCTBE
[ToBTOpEHME: Yyroy Mexay NpsSIMBIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB

64 [ToBTOpEHME: Yroy MeXay CKpEIUBAOIUMUCS IPSIMBIMU
B IIPOCTPAHCTBE

65 I'eomeTprueckre METObI BBIYMCIEHUS yrila MEXIY

IMpsAMBIMHA B MHOT'OT'pPaAHHHUKAX




JIByrpanHblil yroa. CBOMCTBO JIMHEWHBIX YIJIOB

66 JBYTPAHHOI'O yria

67 [TepnienauKynsipHBIE IUIOCKOCTH. CaolicTBa B3aUMHO
NEPIEHIUKYJIPHBIX TUIOCKOCTEN
[Ipu3Hak neprneHauKyJISpHOCTH IUIOCKOCTEH; Teopema o

68 NPAMON MepecedeHus JIBYX IIOCKOCTEH
NEPIEHIUKYJIIPHBIX TPEThEH IIOCKOCTH

69 HpSIuMOYI‘OJIBHHﬁ napajuleJenunes; Kyo; usMepeHus,
CBOMCTBA MPSIMOYT'OJIBHOTO MapasuielenuIe1a

70 Teopema o ZMAroHau NpAMOYTOJIbHOTO Hapajlleseruiesa
U CJIEICTBUE U3 HEE

7 CrepeomeTpruecKue U NpUKIaJHbIE 33/1a4U, CBA3aHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM IPSIMBIX U INIOCKOCTU

7 [ToBTOpEHME: CKpeMBaOIIKEC NIPSMBbIE, IIapATIICIbHBIC
IIJIOCKOCTH B CTaHAAPTHBIX MHOTOTPaHHUKAX
[Tapa napannenbHbIX IIOCKOCTEW HA CKPEILIMBAKOIIUXCS

73 MPSIMBIX, PACCTOSIHUE MEX]Ty CKpPEIIMBAIOIIMMHUCS
IIPSIMBIMHU B ITPOCTBIX CUTYaIUSIX

74 PaccmleHe OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

75 Brrunciienne pacCTOsSTHUN MEXKITY cxpemmja}omHMHc;{
IPSIMBIMU C TIOMOILBIO NEPIEHAUKYIISIPHON TIOCKOCTH
TpéxrpanHblil yroJi, HEpaBEHCTBA JI TPEXTPAHHBIX

76 yrinoB. Teopema [Tugaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB U1 TPEXTPAHHOIO yria

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OIe3NIECKIE
JIMHUU Ha 3emiie

78 KonTtponbHast pabota "Yrisl 1 paccTostHUs"

79 CI/ICTeMaTI'/'BaI_[I/I}I 3HaHUH "MHOTOTrpaHHUK U €T0
3JIEMEHTHI

80 [Inpamnpa. Buael nupamun. [IpaBuneHas nupamua

81 [Tpusma. [Ipsamas u HaknoHHAas npu3Mel. [IpaBriibHasK




pu3Ma
32 [IpssmMo#t napaienenunen, NpsMoyrobHbIA 1
napajuiesenumnes, Kyo
83 Brinykibsie MHOTOrpanHuku. Teopema Ditnepa 1
34 Brinykibsie MHOTOrpanHuky. Teopema Ditepa. 1
[IpaBuiibHBIE U NTOTYIPABUIIbHBIE MHOTOI'PAaHHUKU
85 KonrtponsHas padora "MHoOrorpaHHUKH" 1
86 [ToHsiTue BeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3zHocTh BEKTOpPOB 1
89 [IpaBuno mapannenenunena 1
90 YMHOKEHUE BEKTOPA Ha YUCIIO 1
91 Pasnoxxenue BEKTOpA 110 6a3ucy TpE€x BEKTOPOB, HE 1
JEXKALUX B OAHOM INIOCKOCTH
92 CkansipHoe pou3BeJICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMH B POCTPAHCTBE 1
94 IIpocreiimme 3a1auu ¢ BEKTOPAMH 1
95 IIpocreiimme 3a1auu ¢ BEKTOPAMH 1
96 IIpocreiimme 3a1a4u ¢ BEKTOPAMH 1
97 IIpocreiiiune 3a1a4u ¢ BEKTOPaMHU 1
98 O0600111eHre U cucTeMaTU3alys 3HaHUH 1
99 O0600111eHre U cucTeMaTU3alus 3HaHUN 1
100 Hroroas koHTpoIpHAs paboTa 1
101 Hrorosast koHTpopHAs paboTa 1
102 O6001eHre 1 cucTeMaTH3aIs 3HaHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoanuecTBo yacoB
Ne ni/n Tema ypoka Beero KonTposabHubie IIpakTuyeckue
padoThI padoThI
1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1
MJIOCKOCTH M B POCTpaHCTBE"
) [ToBTOpenue temsl "CkansipHoe TPOU3BEICHUE 1
BEKTOPOB"
3 [ToBTOpeHue Temsl "BbrunciieHne yriia Mexay 1
BEKTOPAMHU B IIpocTpaHcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IIPOXOJAIIeH yepe3 1Be TOUKU"
5 YpaBHeHHE IUTIOCKOCTH, HOPMaJjlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IITIOCKOCTH, HOPMajlb, YyPaBHEHUE 1 1
IJIOCKOCTH B OTPE3Kax
7 BektopHoe npousBenenne 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
MIpOrpaMMHUpPOBaHUE
9 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
MpOrpaMMHUPOBaHUE
10 AHaMTUYECKHE METO/IbI pacy€Ta yriia Mexay 1
MPSIMBIMU B MHOTOT'PaHHUKAX
1 AHaMTHYECKHE METOIBI pacyéTa yriia Mexy 1
IJIOCKOCTSIMU B MHOTOIPaHHHMKAX
12 ®dopmyna pacCTOSHUS OT TOYKH JI0 TUIOCKOCTHU B 1
KOOpJIMHATAX
13 HaxoxneHnue paccTOSHUN OT TOYKHU 10 TJIOCKOCTH B 1
KyOe
14 Haxoxaenue paccTostHui OT TOUKHU 0 TUIOCKOCTH B 1




IIPaBUIIbHOM IIUPAMUJIC

15 KonTpomnpHas padora "AHanutuueckas reomeTpus”

16 CeueHust MHOIOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHU

17 CedeHuss MHOTOTPAaHHUKOB: METOJI, CIIEI0B

13 CeueHust MHOTOTPAHHUKOB: CTAaHAAPTHBIE IIOCKOCTH,
nepecedeHysl MPSIMBIX U INIOCKOCTEN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH: MapalljielibHbIe
CeueHus

20 Hapannenbuﬂme IPsIMBIE U INIOCKOCTU: PaCyET
OTHOIICHUH

71 [TapannensHbIe MPsIMbIE U TUIOCKOCTH: YTIIbl MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU
[lepnenaukynsipHble NPsIMbIE U IUIOCKOCTH:

22 CTaHJapTHBIE Mapbl MEPIEHAUKYISPHBIX MI0CKOCTEH
U IPSMBIX, CHMMETPUU MHOTOTPAHHUKOB

73 [lepnenukynsipHbIe MPSIMBIE U IUIOCKOCTH: TEOpEMa
0 TpeX NEPIEeHIUKYIIIpax

24 [TepnieHauKyIApHBIE IPSIMBIE U TUNIOCKOCTH:
BBIUMCJICHMS JUIMH B MHOTOI'PaHHUKAX

75 [ToBTOpEHMeE: MI0IIa 1 MHOTOYTOJIbHUKOB, (DOPMYJIBI
JUTS TUTOIIAIeH, cooOpaxkeHus moa00us

26 [ToBTOpEHME: MIIOIIAa I MHOTOYTOJIBHUKOB, (hOPMYJIbI
JUIs TUIOINAAeH, cooOpaXkeHHs o 100us

27 [ToBTOpEHMeE: MIOIIA 1 MHOTOYTOJIBHUKOB, (DOPMYJIBI
JUTS TUTOTIAIeH, cCooOpaxKeHus moa00us
[Inomany cedeHnii MHOrOIpaHHHUKOB: TUIOIIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpakeHUs
mogoous
[Inomany cedeHnii MHOTOIpaHHHUKOB: TIOIIAIN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpakeHUs

moaoous




KonTtponsnas padora "[loBTOpeHHE: MHOTOTpaHHUKH,

30 CEYEHHUS] MHOTOI'PaHHHUKOB"

31 O0BEM Tema. O6beM IPSIMOYTOJILHOTO
napajuiejenunea

3 3amaun 00 yaBOoeHUHU Ky0a, 0 KBaapaType Kyoa; o
TPHUCEKIUH yIiia

33 CrepeoMeTpuuecKue 3aJauu, CBI3aHHbIE ¢ 00BbEMOM
MPSIMOYTOJIBHOTO MapasuielieNnuIe/ia

34 [Ipukitanubie 3a1a4n, CBI3aHHBIE C BEIYUCICHUEM
00BEMa MPSMOYTOJILHOTO Mapaljiesienumneaa

35 O0BbEM IIpsAMON ITPU3MBI

36 CrepeomeTpuyiecKkue 3aj1a4uu, CBI3aHHbIC C
BBIUKCIICHHEM 00bEMOB IPSIMOUN TPU3MBI

37 [Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00BEMOM MPAMOit
MIPU3MBI
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenéuHoro uurerpaia. O0bEM HaKIIOHHOU
MIPU3MBI

39 Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uHTerpaita. O6bEM nupamust

40 ®opmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB
MUPAMHU/] C OOIIKUM YTIIOM

A1 ®dopmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB
UpaMuJ] C OOIIUM YTIJIOM

42 CTepeOMe”EpHHGCKHe 3a/1auu, CBSA3aHHbIE C 00BEMaMU
HAKJIOHHOM MPU3MBI

43 CrepeoMeTpruecKue 3aauu, CBI3aHHbIE C 00bEMaMu
MTAPaAMUIBI

44 [Tpuxnanueie 3anaun no reme "OOBEMBI TEN",
CBsI3aHHBIE C 00bEMOM HAKIIOHHOM MPU3MBI

45 [Ipuknanueie 3aaayn o Teme "OO0bEMBI TEN",

CBsI3aHHbBIE C 00BEMOM MHUPAMUJIBI




[Tpumenenne 00bEMOB. Brruncienne paccTosHUS 10

46
IJIOCKOCTH
47 Kontponbhas padora "O6bEM MHOTOTpaHHUKA"
48 I_II/IJ'II/IHI[pI/I‘leCKafI IIOBEPXHOCTh, 00pa3yroue
LWJIMHIPUYECKON OBEPXHOCTH
49 unmusnp. Hpamoi kpyrosou nunusap. Ilnomans
HOBEPXHOCTH LIMJIMHIPA
50 Konnueckas moBepxHOCTb, 00pa3yroIine KOHUYECKON
noBepxHoctu. Konyc
51 CeueHue KOHYyCa IUNIOCKOCTBIO, MapajlIeIbHON
IJIOCKOCTH OCHOBaHMSI
5o Yceq"é'HHI)Iﬁ koHyc. M300paxeHne KOHyCOB U
yCeYEHHBIX KOHYCOB
53 [Tnomaab 60KOBOM MOBEPXHOCTU U MOJIHON
MIOBEPXHOCTU KOHYCa
s4 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
IIOBEPXHOCTH KOHYCa
CrepeoMeTpHuueckre 3aJaui Ha JOKa3aTeIbCTBO U
55 BBIUMCJIEHHE, TOCTPOCHUEM CEUEHUN LUINHIPA,
KOHyca
CrepeoMeTpHrueckre 3aJaui Ha J0Ka3aTeIbCTBO U
56 BBIUNCJIEHHUE, IOCTPOCHUEM CEUYEHUN WINHIPA,
KOHYca
57 [IpukitagHble 3a1a4m, CBSI3aHHBIE C [IWIMHIPOM
58 [Ipuknansble 3a1a4m, CBSI3aHHBIE C LMJIMHAPOM
59 Cdepa u map
[Tepeceuenue cdepsl U mapa ¢ miockocTrio. Kacanme
60 mapa u cgepsl INIOCKOCThI0. Bua n n3obpaxenue
nrapa
[Tepeceuenue chepsl u mapa c miaockocteio. Kacanue
61 mapa u cqepsl INIOCKOCThI0. Bua un n3obpaxenue

mapa




62 Ypasuaenue chepsl. [Lnomans chepsl u e€ gacrei

63 Cummerpus chepsl 1 mapa
CrepeomeTpHruecKue 3aja4u Ha JI0Ka3aTeIbCTBO U

64 BBIUMCJICHHE, CBA3aHHbBIE CO CEpOil U 1Iapom,
IIOCTPOEHUEM MX CEUEHUH IIJIOCKOCTHIO
CrepeomeTpruecKue 3aja4u Ha JI0Ka3aTeIbCTBO U

65 BBIUKCJICHHE, CBA3aHHbBIE CO CPEpOoil U 1MIapom,
IMOCTPOEHUEM MX CEUEHUH IIJIOCKOCTHIO

66 [Ipuknansble 3a1a4un, cBsi3aHHbIE CO chepoil U IapoM

67 [loBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHIapTHBIE 101001

63 Paznuunble KOMOMHALIUY TEJ BPAILICHUS U
MHOT'OIPAHHUKOB

69 3agaun o Teme "Tena 1 MOBEpXHOCTH BpaleHus"

70 3agauu o Teme "Tena U MOBEpXHOCTH BpaleHus"

7 KOHTpOJ‘IBI'-'IaSI pabora "Tena v MOBEpXHOCTH
BpaIieHus

79 O6nEm mmuuHapa. Teopema 06 00bEME IPSIMOTO
HUJIUHAPA

73 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenénHoro uHrerpana. O0bEM KoHyca

74 [Tnommanu 60KOBOH U MOJHOM MOBEPXHOCTH KOHYCA

75 CrepeomeTpuuecKue 3aJ1auu, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

76 HpI/IKHaHHBIGVSa)Ia"—{I/I o teMe "OOBEMBI 1 IIJIOIIAIN
MOBEPXHOCTEN TeIN
O6BéM mapa u mapoBoro cekropa. Teopema 06

77 00béme mapa. [Imomane ceprr. CTepeomMeTpruyeckme
3a/1a4y¥, CBSI3aHHBIE C BBIYUCICHHEM 00BEMOB I1apa,
IApPOBOT'0 CErMEHTA U IIAPOBOTO CEKTOPa

78 [Ipuknanneie 3aaauu o Teme "OO0bEMBI TET",




CBsI3aHHBIE C 00BEMOM IIapa U IUIOLIA/IBIO CHEPHI.
COOTHOIICHUST MEXTy TUIOIIAIIMH TOBEPXHOCTEH U
00BbEMaMU TOTOOHBIX TET

[TonoOHEbIe Tena B mpocTpaHcTBe. M3menenne oobéma
npu nopodun. CrepeoMeTpuIecKre 3a1a4H,

79 N
CBSI3aHHBIE C BBIYHCIICHUEM 00BbEMOB TEIl U
IJI0IIAIeH TOBEPXHOCTEN
30 KonTtposnbnast padota "Ilnomaaym moBepXHOCTH U
00BEMBI KpyTJbIX TEN"
31 JBuxenust npoctpancTBa. OtoOpaxkenus. JBrxeHus
U paBeHCTBO Guryp. O61re cBOCTBa TBUKECHHI
Bunpl nBrkeHuit: napaiieabHbId IEPEHOC,
82 HEHTpaJIbHasi CHMMETPHS, 3€pKajbHasl CHMMETPHUS
9 9
MOBOPOT BOKPYT MPSIMOA
83 [IpeobpazoBanus nogodwus. [psmas u chepa Ditnepa
84 ['eomeTpuueckue 3ajau Ha IPUMEHEHUE JBH)KEHUS
85 KonTponsHas padora "BekTops! B mpocTpancTse”
O6o0matomiee moBTopenue 11 moHSITHIT 1 METOZIOB
Kypca reomerpuu 10—11 knacco, cucremaTu3anus
86 Con ’ .
3HaHui: "[lapanienbHOCTh MPSAMBIX U INTIOCKOCTEHN B
npocTpaHcTae”
O6o6maromiee nopropenue 11 moHsATHI U METOZOB
87 Kypca reomerpuu 10—11 kmaccoB, cuctemaTu3aius
3HaHM: "BekTopsl B mpocTpaHcTBE"
O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZIOB
88 Kypca reomerpun 10—11 knaccos, cucremaTuzanus
3HaHuil: "BekTopsl B mpocTpaHcTBE"
O6o06matomiee moBTopeHue 11 mMoHSITHIT 1 METOZI0B
89 Kypca reomerpun 10—11 knaccos, cucremaTuzanus
3HaHuil: "O0beM MHOTOTpaHHUKA"
90 O6o06matomiee moBTopeHue 11 MoHSATHIT 1 METOZI0B

Kypca reomerpuu 10—11 knacco, cucremaTu3anus




91

3HaHwmii: "OO0beM MHOTOTpaHHHUKA"

O6o6maromee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpuu 10-11 knaccoB, cucremaTuzanus
3Hanuil: "Ilnomaan noBepxXHOCTH 1 00BEMBI KPYTIIBIX
ten"

92

93
94
95

O6o06matomiee moBTopeHue 11 MOHATHII U METOZI0B
Kypca reomerpun 10—11 kiaccos, cucremaTuzanus
sHaHuil: "[l1omanyu moBepxXHOCTH U 0OBEMBI KPYTIIBIX
Ten"

Wrorosas koHTpoJibHAsA paboTa
Wrorosas koHTpoJibHAsA paboTa
[ToBTOpEHUe, 0000IICHNE U CHCTEeMATH3aLUs] 3HAHUH

96

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

97

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJIb B Pa3BUTHU COBPEMECHHBIX NWHKXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUI

99

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U eé
POJIb B Pa3BUTHU COBPEMECHHBIX NWHIKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUI

100

101

102

Hcropus pasBUTHS CTEPEOMETPHUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHSA CTEPEOMETPUHN KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U




i KOMITBIOTEPHBIX TEXHOJIOTUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Marematuka: anreOpa u Hayajga MaTEeMAaTHYECKOIO aHAJIN3a, TEOMETPHUSL.
I'eometpus . 10-11 knaccel. ba3zoBsiit u yriyonennsiit yposuu/ JI.C. Atanacsin
u apyrue, AkimonepHoe oobmiecto "M3narensctBo " [Ipocsemnienue”

METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA

I'eomeTtpusi. YHUBEpcanbHbI MHOTOYPOBHEBBINM cOopHUK 3a1au 10-11 kiacc.
YuebHoe mocodue 1y1st 0011eo0pazoBaTebHbIX opranuzanuii/ M.B. Amenko,
C.A. lllectakog. [IpocBenienne

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
AO7B

https://resh.edu.ru/

https://skysmart.ru/distant/guide/
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