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INOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0OKA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
busznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpOpMaTuKa»  uyepe3  OOecleyeHUE  BO3MOXKHOCTH  NIPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3aJauaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaXx M HMX OCHOBHBIMHM CBONCTBAMH, 3HaHHE TEOPEM,
dbopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIApPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOIOTPaHHUKM M TeJa BpalleHUs, KOHCTPYMPOBATh I'€OMETPUUYECKHE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX MPUMEHATH, MPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupoBaHHEe TMpPEACTAaBIECHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IMPH
000CHOBaHUHU MaTEeMAaTHYECKUX YTBEPKJICHUHN U POJIM aKCHOMATHKHU B MIPOBEACHUN
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAaHTHOM T'€OMETPHUU:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJBHBIX CHUTYyallMil, HCCIEAOBAHMS ITOCTPOCHHBIX MOJAEIIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcsi:  «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpPOBHE OOyueHUs B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
bopMHpOBaHHE JIOTMYECKUX YMEHHUI  pacmpenensercs He TOJBKO 110
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO ToJaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHAMBUIYaJIbHBIX ~00pa30BaTENbHBIX MporpaMM, oOecneuuTb yriayOnéHHoe
U3y4€HHE T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHoro npenaMera «MareMaTukay;

MNOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MATEMAaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM U ipoeccHoHaTFHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaroImuecss npsmele. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

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

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienunien, OPSAMOYTOJBHBIA — TNapajvleieNnunes;] W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamMuibl. IIpaBuiibHbIE MHOTOIpDaHHUKM: IpPaBWIbHAsA IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JUaroHaiH, YIJIb.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHOCTe. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHApP, ONHCaHHas okojo wwiuHapa. Ilepeceuenne chepsl u mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (mapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TeOMETPUUYECKUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc()OPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMN 00YYAIOIIErocs KaK akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMM B COOTBETCTBUHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUHCKOM MAaTeMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dDTHUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCy AeHUI, BOCHPUUMYUBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MUTAHHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH TPYyIOJ00us, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUIO HA MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COITUATIBLHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM ISl OKPY’KAIOIIEH CPe/ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTHUS LMUBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX M YTBEPXKIACHUSX, Mpejaratb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHHUMN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMSIIMHMH ¢ y4€TOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSAX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3TMYHBIX BHUIOB U
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZIHO OMEpUPOBaTh OCHOBHBIMU TOHSTHSAMHU CTEPEOMETPHUH  TPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;



¢ CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccuukanuu;

e CBOOOZHO  ONEPUPOBATH  TOHATHSIMHU, CBA3AHHBIMM C  CEUCHUEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaJUIeTbHOE, IEHTPAIHHOE U OPTOTOHAIBHOE MMPOSKTHPOBAHHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATD U300pakeHHs GUTYp Ha MIIOCKOCTH;

e CTPOUTh CEYEHUS] MHOTOTPAaHHUKOB pPa3IM4YHBIMU METOJAMH, BBINOIHAThH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MUpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBITIOJIHSATH JACHCTBUS HAJ] BEKTOPaMU;

epemIaTh 3aJa4d Ha JOKa3aTelIbCTBO MAaTEMATUYECKUX OTHOLICHHH U
HAXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELICHUN MaTEeMaTHUYECKHUX 3a/1a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh MNPOCTEHIINE TNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

e U3BJICKaTh, MPEOOPA30BHIBATE M HHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBIEHHYIO Ha
yepTexkax U pUCyHKax;

e IPUMEHATh  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAIIM3UPOBATh peajbHbIC CUTYAIlMU, TPUMEHSATh U3YYCHHBIC MOHSATHUS B
mpolecce TMOWCKa peHIeHWs] MaTeMaTH4eckd  chopMynrpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTYallUM Ha SI3bIKE T'€OMETPUH,
UCCJIEIOBaTh MOCTPOCHHBIE MOJENIU C MCIOJb30BaHUEM I'€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYECKHe 3aaadH,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYNH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTAaBHOM yacTu (hyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJIHO OIEpPUPOBATH MOHSATUSIMHU, CBS3AHHBIMHU C IWIMHIPHUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHATUSAMH, CBA3aHHBIMHU C TEJIAMHU BpAILCHUS: LWIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa u map) U 00bACHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

e BBIUHCIISITh BEJIMYMHBI SJIEMEHTOB MHOTOTPAHHHKOB W TEJN BpaIlCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOWHAIUSIMHU TeEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIU TEJO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxaTh HW3y4yaeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPALICHUS;

e U3BJIEKATh, WHTEPIPETHPOBATh W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3aaYM HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

¢ BBITMIOJHATh HM300paXKEHUsI MHOTOTPAHHUKOB U TeJl BpAlllCHHs MpHU
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKA3bIBaTh T€OMETPUUYECKHUE YTBEPKICHHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYECHHBIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh, AaHAIIM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, UCCIEN0BATh IIOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

e UIMETh IMPEACTABICHUS] 00 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Kontpoas  IIpakTuu uugposbie
n/n Bceero HbIEe ecKHe o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypchbl
OcHoBHbI€ NpaBUiIa U300paKEeHUsI HA PUCYHKE
1 IJIOCKOCTH, MApAJIJIENIbHBIX MPSMBIX (OTPE3KOB), 1
CepeuHBI OTPE3Ka
[TonsTHs cTepeoMeTpun: TOUKa, psiMas, IJIOCKOCTb,
5 npocTpancTBO. OCHOBHBIE ITpaBUIIa U300paKEHUS HA 1
PHUCYHKE IIJIOCKOCTH, MAapaJlJIeNIbHBIX MPSMBIX (OTPE3KOB),
CepeNHbI OTpE3Ka
[TonsTHs: MepeceKkarouecs MIOCKOCTH,
3 nepeceKarommecs npsimasi ¥ miocKoCTh; 1
MOJIYTIPOCTPAHCTBO
[TonsTHA: MEpeceKaroIuecs MIOCKOCTH,
4 IepeceKaroImecs npsmas 1 II0CKOCTb; 1
MOJIYTIPOCTPAHCTBO
5 MHororpanHuKH, ©300paKeHHEe MPOCTEUIIINX 1
MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX O0BEKTOB
6 MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX 1
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX O0BEKTOB
7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECICTBUS U3 HUX
8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIICICTBUS U3 HUX 1
9 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEICTBUS U3 HUX. 1

Crioco0bl 3a1aHusI MPSMBIX M TUNIOCKOCTEH B




npoctpancTe. O003HaUEHUS NPSMBIX U IIJIOCKOCTEN

10

11

12

13

14

N306paxkenune ceuyeHuit nmupamuibl, Kyoa v MpU3MBI,
KOTOpBIE MIPOXOJIAT uepe3 ux peopa. M3obpaxkenue
MEpECEUCHUS MTOTYUYECHHBIX IIOCKOCTEN. PackpaluBanme
MMOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

N306paxkenune ceuyeHuit nmupamuabl, Kyoa v MpU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. Mzobdpaxkenue
MEePECEUCHUS MTOTYUYCHHBIX ITIOCKOCTEN. PackpalmBanue
MMOCTPOEHHBIX CEYEHU PAa3HBIMU LIBETAMU

N3o006paxkeHne ceyeHuit mupamMuibl, Kyoa v MpU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3obpakenue
nepeceyeHus MoJyYeHHBIX T0CKocTel. PackpamBanue
IIOCTPOEHHBIX CEYEHUN pa3HbIMU LIBETAMU
N300pakeHune ceueHuil mupaMusl, Kyoa U Ipu3Msl,
KOTOpBIE MPOXOJAT yepe3 ux pédpa. M3obpaxenue
IepeceyeHms MOoJIyYEHHBIX INIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

MeTton CIeaoB O MMOCTPOCHUMA CEe4YCHUI

15

16

Merton cnenoB ajist mocTpoeHus ceueHuid. CBoiicTBa
MEPECEUECHUH MPSIMBIX U TUNIOCKOCTEN
Meroa cnenoB aiis nocTpoeHust ceueHuid. CBoiicTBa
MepeceyeHn il MPSIMbIX U MIIOCKOCTEN

17

[Toctpoenue ceueHuii B mupamujie, Kyoe mo TpéM Toukam
Ha p&bpax. Co3/aHue BEHIHOCHBIX YepTeKEH U 3aIUCh
11aroB MOCTPOEHUS

18

[Toctpoenue ceueHuii B mupamujie, Kyoe mo TpéM Toukam
Ha p&opax. Co3manne BEIHOCHBIX YEPTEKEH U 3aMUCh
11aroB MOCTPOEHUS




19

[TocTpoenue ceueHuit B nupamuie, Kyoe rmo TpéM TouKkam
Ha péopax. Co3/1aHue BEIHOCHBIX YEPTEKEH U 3aIUCh
11aroB MOCTPOEHUs

20

[TocTpoenue ceueHuit B nupamuie, Kyoe rmo TpéM TouKkam
Ha pEopax. Co3aHne BBIHOCHBIX YEPTEKEHN U 3aMUCh
11aroB MOCTPOEHUs

21

22

[ToBropenue mianumerpuu: Teopema o
MPOTNOPIMOHANTBHBIX OoTpe3kax. [loodue TpeyroibsHUKOB
IToBTOpenue mmanumerpun: Teopema Menenast. Pacuerst

B CEUCHMSIX Ha BBIHOCHBIX uepTexax. Victopust pa3BuTHs
TUTAHUMETPUH U CTEPEOMETPUN

23

KonTponbHas padora "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3aumHoe pacronoxeHue npsMbIx B IPOCTPAHCTBE.
CkpeuuBatouyecs npsimele. [Ipusnaku
CKpelluBaromuxcs npsmMeix. [lapamiensabie npsiMbie B
MIPOCTPAHCTBE

25

TeopeMa 0 CyIleCTBOBAaHUM U €IMHCTBEHHOCTH IIPSMON
MapajuIeIbHON JAHHOW MIPSMOM, MPOXOIALIEN Yepes
TOYKY MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOW MPSAMOI.
JlemMa 0 nepeceyeHnn napajIenbHbIX MPSAMBIX
IIJIOCKOCTBIO

26

27

[TapamtensHOCTB TpexX HMpsMbIX. TeopeMa o TpEX
MapajuIeIbHbIX MPSAMBIX. TeopeMa O CKpeIMBAOIINXCS
MPSIMBIX

[TapannensHoe nmpoekTHpoBaHue. OCHOBHbIE CBOMCTBA
napajieIbHOTO MPOEKTHUpoBaHus. M300paxeHne pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUU




28

LentpanbHast mpoeKIus. YTOJI C COHANIPaBICHHBIMU
CTOPOHAMU. YTOJI MEXAY IPSIMBIMU

29

30

31

3aJauu Ha JOKA3aTeIbCTBO U UCCIICAOBAHHE, CBI3aHHbBIC
C PACIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

[ToHsATHS: MapauIeTIbHOCTD MPSMOM M TUIOCKOCTH B
npoctpancTie. [Ipu3Hak napaieIbHOCTH MPSIMOU U
rockocTi. CBOMCTBA MapaIICIbHOCTU MPSIMOM 1
IUIOCKOCTH

FGOMeTpI/I‘{eCKI/IC 3aJa4 Ha BBIYHCIICHHUC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C ITIaPalJICIIbHOCTBIO
IpsAMBIX U IUIOCKOCTEH B IIPpOCTPAHCTBEC

32

[TocTpoeHue ceueHust, MPOXOIAIIETO YEPES TaHHYIO
MPSIMYIO Ha YepTEKEe U NapajlIeIbHOTO APYTron MpsMOi.
PacuéT oTHOIIEHUT

33

[TapannensHas npoeKUUsl, IPUMEHEHHE JI IOCTPOEHUS
cedyeHuil Kkyda u napamienenumnena. CBoiicTBa
napajuieNienumne/1a u Ipu3Mbl

34

35

[TapannensHbie miockoctu. [Ipu3Haku napamneabHOCTH
JIBYX TIJIOCKOCTEH

TeopeMa 0 mapanienbHOCTU U €IUHCTBEHHOCTHU
MIJIOCKOCTH, MPOXOJSIIEH uepe3 TOUKY, HE
MIPUHAJUISKAIYIO JaHHOM IJIOCKOCTHU U CJIEJICTBHS U3 HEE

36

CBolicTBa napajuieNIbHBIX IUIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX NIEPECEUCHHUS IPU
[IEPECCUYCHUH IBYX NapaAJIJIEIbHBIX IIJIOCKOCTEHW TpEThen

37

CaoiicTBa napamieiabHbIX IIOCKOCTEN: 00 OTpe3kax
HapajieNIbHbIX MPSAMBIX, 3aKIIOYEHHBIX MEXKIY
HapajieNIbHbIMU IUIOCKOCTSIMU; O NIEPECEYEHUH NMPSIMOH C




ABYM: ITapaJlJICIIbHBIMUA INIOCKOCTAMUA

38 [ToBTopenue: Teopema I[udaropa Ha mrockocTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHS MIPSIMOYTOJIBHOTO 1
TPEyroJibHUKa

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TapalieenuIe/1a 1

41 Beruuciienue JUIMH OTpE3KOB B KyOe U MPSIMOYTOJIbHOM 1
napaiesienuIe e

42 [IepnenuKyIsApHOCTD NPsIMOM U II0CKOCTH. [Ipu3Hak 1
NEPIEHAUKYISIPHOCTH MPSIMOI U TUIOCKOCTH

43 [leprieHAUKYIAPHOCTD NPSIMOM U MI0cKOCTU. [Ipu3Hak 1
NEPIEHAUKYISIPHOCTH MPSIMOI U TUIOCKOCTH
Teopema o cyiiecTBOBaHUN M €JUHCTBEHHOCTH MPSIMOIA,

44 IIPOXOJALIEH Yepe3 TOUKY ITPOCTPAHCTBA U 1
NEePIEHANKYIISPHOH K MIIOCKOCTH

45 [TockocTy ¥ eprIeHANKYISIPHBIE UM TIPSMBIC B 1
MHOT'OI'paHHHMKaxX

46 [TnockocTy ¥ epIeHANKYISIPHBIE UM TIPSIMBIC B 1
MHOTOTpaHHHKaX

47 [lepnienaukynsp u HakinoHHas. [Toctpoenue 1
NEPIEeHANKYIISpa U3 TOYKU Ha MPSIMYIO

48 [Neprienaukysip u HaknoHHast. [loctpoenne 1
NEPIEeHAUKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHaAuKyIspax (mpsimasi 1 oopaTHasi) 1

50 Teopema o Tpéx nepneHANKYIApax (MpsiMast ¥ oOpaTHAs) 1

o1 VYroa Mexay CKpelrBaroUMUCS MPSIMbIMU

59 [Touck neprneHANKYISAPHBIX MPSIMBIX C ITOMOIIIBIO 1

MIEPIEHIUKYIISIPHBIX TUIOCKOCTEN




53

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenunii kyba, MpU3MBbI, MPABUILHON

>4 MIMpPaMM/IbI C TIOMOLIBI0 OPTOTOHAIBHOM MPOEKIINH

55 [TocTpoenue ceuenuii kyoa, MPU3MBI, HPaBHHBHOﬁ
MIPaMUJIBI C TOMOLIBI0 OPTOTOHAILHOM NPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[1nockocTy cMMMETpHUIl B MHOTOIpaHHUKAX

57 IIpu3Hak nepneHMKyJISpHOCTH MIPSIMOU U TUIOCKOCTH
KaK CJIEZICTBE CUMMETPUHU

58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacdy€r paccTosiHui OT
TOYKH J10 IUIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHHUKU. Pacdy€r paccTosiHui OT
TOYKH J10 TNIOCKOCTH

60 CriocoObl OIyCTUTh NEPIIEHANKYIISAPBI: CAMMETpPHS,
CABUTI TOYKH I10 NAPAIEIBHON MPSIMON

61 CaBur no HenapaienbHON IPSIMON, U3MEHEHUE
paccTosHuI

62 KonTponbhas padota "B3aumHoe pacronoxenue
MPSIMBIX U TTIOCKOCTEN B TpocTpaHcTBe"
[ToBTOpEHME: Yroa MeKAy NPSIMBIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIBHUKE,
TeopeMa KOCUHYCOB

64 IToBTOpEHME: YrOa MEXAY CKPEIIUBAOIIUMHUCA TPSIMBIMU
B IIPOCTPAHCTBE

65 I'eomeTprueckue MeTOAbl BEIUUCICHUS YTIIa MEXKTY
IPSIMBIMHA B MHOTOTPaHHHMKaX

66 JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX YIJIOB

JBYTPAHHOTO yTJia




[lepnenaukynspHseie miockocTd. CBOMCTBAa B3aUMHO

o7 HEePIEHANKYJIPHBIX IUIOCKOCTEH
[Tpu3HaK neprneHAuKYIIPHOCTH IJIOCKOCTEH; Teopema o

68 MPSIMOM TIePECeUCHHUS IBYX IJIOCKOCTEH
NEPIEHAUKYISPHBIX TPETHEH MI0CKOCTH

69 HpﬂuMoyFOHBHBIﬁ napaenenunes; Kyo; usMepeHus,
CBOMCTBA MPSIMOYTOJIBHOIO NapajljieNenuneaa

70 Teopema o nuaroHanu npsIMOYrojbHOI0
napajJiesienuesia U CieCTBUE U3 Heé

71 CrepeoMeTpHuyecKie U MPUKIIaIHbIC 3aa4H, CBSI3aHHBIC
CO B3aUMHBIM PACTIOIOKECHUEM MPSMBIX U TNIOCKOCTH

79 [ToBTOpEHUe: CKpeluBaroMecs NpsMble, NapajieabHble
IUIOCKOCTH B CTAH/AAPTHBIX MHOTOI'PaHHUKAX
[MTapa mapaiensHBIX MIIOCKOCTEH Ha CKPEIUBAOIINXCSI

73 MPSIMBIX, PACCTOSTHUE MEX/Y CKPELIHBAOIIUMHCS
HPSIMBIMH B IPOCTBIX CUTYaLUAX

72 PaccrostHre OT TOYKH /10 TIIIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

75 Beruucnenue paccTossHUN MEXIY CKPELIMBAIOIIUMUCS
MPSIMBIMH € TIOMOIIBIO TIEPIICHINKYISIPHON TUIOCKOCTH
Tpéxrpanuslii yroy, HepaBeHCTBA JJIsl TPEXTPAHHBIX

76 yrioB. Teopema [Tudaropa, TeopemMbl KOCUHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO yIiia

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€Oe3NIECKIE
JINHUY Ha 3emMJie

78 KonrtponbHast padora "Yrisl 1 paccTostHuS"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHHUK U €T0

3eMeHTh"




80 [Mupamuna. Buas! nupamun. [lpaBuibHas nupamuaa 1
81 [Tpusma. [Ipsmas u HakoHHas npu3Msbl. [IpaBuiibHas 1
npusma
82 [Ipsmoit napamienenunes, TpsIMOYTOJIbHbBIN 1
napajuiesenumnes, Kyo
83 Brinyxiible MHOrorpanHuku. Teopema Oitniepa 1
84 Brimykiibie MmHOTOrpanHuku. Teopema Diinepa. 1
[IpaBusIbHBIC U TIOTYNPABUIBHBIE MHOTOTPAHHUKU
85 KonrpomnsHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsTHE BEKTOPA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBuiio napamenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
o1 Paznoxenue BexTopa 1o 6a3ucy Tpéx BEKTOpPOB, HE 1
JIeKAIINX B OIHOM MIIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
95 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1
96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
97 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1
98 O06o001IeH e U cucTeMaTU3alus 3HaHU! 1
99 O0o0meHre 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBast koHTpobHAs paboTa 1




102 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Nen/m Tema ypoka Konpou IMpakTnuyec mupposkbie
Bcero  Hble o0pa3oBaTe/ibHbIE
KHe padoThl
padoTbI pecypchl
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U 1
B IIpoCTpaHcTBe"
2 [ToBTOpenue Temsl "CKajsipHOE TPOU3BEAEHUE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunciienue yriia Mexay BEKTOpaMu 1
B MpocTpaHcTBe"
4 [ToBTOpeHue Temsl "YpaBHeHHE PAMOM, TPOXOAIIEH 1
4yepe3 ABE TOUKH"
5 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YpaBHEHHUE INIOCKOCTHU B 1
OTpe3Kax
6 VYpaBHEeHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTH B 1
OTpe3Kax
7 BekropHoe npousseneHue
8 JIunHeliHble HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHKE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOrpaMMHUpPOBAHUE
10 AHaJIUTHYECKHE METOBI pacuéTa yriia MeXay NpsSMbIMU B 1
MHOTOTpaHHHUKaX
11 AHaJIUTHYECKHE METOJIbI pacuéTa yriia Mexay 1
IUIOCKOCTSIMU B MHOTOTPaHHUKAaX
12 ®opmysa pacCTOSHUSI OT TOUKH /10 TUNIOCKOCTHU B 1
KOOpJAMHATaxX
13 HaxoxxaeHue paccTossHUi OT TOUKU A0 TUIOCKOCTH B Ky0Oe 1




Haxoxaenne paccTostHui OT TOUYKHU J0 TVIOCKOCTH B

14 MPaBWIbHON MHUpamMue

15 KonTponpHas padora "AHanutuueckas reomeTpus”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHI

17 CeueHust MHOTOTPAHHUKOB: METO/ CJIE/I0B

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH,
nepecedeH sl MPSMBIX U IITOCKOCTEN

19 [TapaienbHbIe PSMBIC U TUIOCKOCTH: TTapaJlIeTbHBIE
CeUCHUS

20 [TapannensHbIe MPsIMbIE U TUIOCKOCTH: PACUET OTHOIICHUH

21 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIHUBAIOIIUMUCS TPSIMBIMU
[MepnieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: CTaHIAPTHBIC

22 napbl MePIEHANKYISIPHBIX MTIOCKOCTEH U MPSMBIX,
CUMMETPUN MHOTOTPAHHHUKOB

93 [leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTH: TEOpEMa O
TpeX MEePICHIUKYIIIpax

24 [TeprieHquKyNApHBIE TIPSIMbIE U TNIOCKOCTU: BHIYUCIICHHS
JUIMH B MHOTOTpPaHHUKAX

25 [ToBTOpEHME: TUIOTIAAN MHOTOYTOJEHUKOB, (DOPMYITBI JJIs
TJI0IIAJIEH, COOOpaKEHUS IO 100MsI

26 [ToBTOpEHUE: MIIOIMIAN MHOTOYTOJILHUKOB, (DOPMYIIBI JITIs
TJI0MIAJIEH, COOOpaKEeHUS IO 100MsT

97 [ToBTOpEHUE: MIIOIMIAI MHOTOYTOJILHUKOB, (DOPMYIIBI JI7Is
rIomiael, cooopakeHus moaoous
[Tmomaan cedyeHnii MHOTOIrPaHHUKOB: TIIOMIAAN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEeHHUS

mogoous




Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIATN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
monoous

30 KonTtponsnas padora "[loBTOpeHHE: MHOTOTpaHHUKH,
CEYEHUs] MHOTOTPaHHUKOB"

31 O0BEM Tema. O0BeM IPSMOYTOJIBHOTO MapajuIeseuIe/1a

39 3amaun 00 yaBOCHUHU Ky0a, 0 KBaapaType Kyoa; o
TPUCEKIUH yIiia

33 CrepeomeTpuyecKkue 3a1a4uu, CBI3aHHbIE ¢ 00bEMOM
MPSIMOYTOJIBHOTO MapasuielienuIe ia

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BEMA
MPsIMOYTOJILHOTO Tapajliesenurea

35 O0BEM psIMON TIPU3MEI

36 CrepeomeTpuuecKkue 3aJ1a4u, CBA3aHHBIE C BHIYMCICHHEM
00BEMOB MPSAMOI IPU3MBI

37 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSIMOit
MIPU3MBI

38 Brruucnenue o0EMOB TEJ C TOMOIIBIO OMPENETEHHOTO
uHTerpana. O6bEM HaKJIOHHOM MPU3MBbI

39 Brruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpaa. O6bEM TUPaMUIBI

40 ®dopmyna 00béMa nupamuabl. OTHOIIEHHE 00HEMOB
MUPaMHUJ] C OOIIUM YTIIOM

a1 ®opmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB
MApaMuJ] C OOIINM yTIJIOM

42 CrepeoMeTpHruecKUe 3a1a4u, CBSI3aHHbBIE C 00bEMaMu
HAKJIOHHOM IPU3MBI

T METPUUYECKHUE 3a7a4H, CBA3aHHBI ‘bEMaMHU
43 Crepeome €CKHeE 3aJa4H, CBs3a e ¢ 00BéMma




MMUupaMuabl

[Tpuknagaeie 3agauu 1o Teme "OO0BEMBI Ten", CBA3aHHBIC

44 ¢ 00bEMOM HAKIIOHHON MPU3MBI

45 [Tpuknagaeie 3agauu 1o Teme "OO0BEMBI Ten", CBA3aHHBIC
¢ 00BEMOM MUPAMU/TBI

16 [Ipumenenne 06bEMOB. BriunciieHue paccTosiHUS 10
MIJIOCKOCTH

47 KonTponbnas pabota "O6béM MHOTOrpaHHHUKA"

48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yrolue
UIMHIPUYECKON TTOBEPXHOCTH

49 Humusap. [psmon kpyrooit nunuuap. [lnomans
MOBEPXHOCTU LUITUHIPA

50 Konunueckasi moBepXHOCTh, 00pa3yroIIne KOHHIECKOM
nosepxHoctu. Konyc

51 CeueHue KOHYca TIIOCKOCTHIO, TAPAIIETFHOM TNIOCKOCTH
OCHOBaHUS

59 VYceuénnsblil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 [Tnomank 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
KOHyca

54 [Tnomaae 60KOBOM MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH
KOHYyca

55 CrepeomeTprdecKue 3aa4u Ha I0Ka3aTEIbCTBO U
BBIYHCIICHHE, TIOCTPOSHUEM CEUEHUN TUITUHIpPA, KOHyCa

56 CrepeomeTpruecKkue 3aJjauu Ha JI0Ka3aTeNbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM CEUEHUN HUITUHPA, KOHYCa

57 [Tpuknagabie 3a1a91, CBSI3aHHBIE C [IIMHIPOM




58

HpI/IKJIa[[HBIe 3ala4yu, CBA3aHHBIC C HUJIMHAPOM

59 Cdepa u map

60 [epeceuenue chepsl u mapa ¢ wIockocThio. Kacanue
mapa u cepsl I0CKOCThI0. Bu n n3o0pakenue mapa

61 [epeceuenue chepsl u mapa ¢ mwIockocThio. Kacanue
mapa u cgepsl INIOCKOCTHI0. Bua n n3o0paxenue mapa

62 VYpasuenue chepsl. [Inomans chepsl u e€ yacre

63 Cummerpus chepsl 1 mapa
CrepeomeTpHyecKre 3a/1au Ha T0Ka3aTelIbCTBO U

64 BBIYKCIICHHE, CBSI3aHHBIE CO c(hepoii U mapom,
MOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO
CrepeomeTpHyecKre 3a/1a41 Ha JI0Ka3aTeIbCTBO U

65 BBIUKCJICHHE, CBA3aHHBIE CO CEPOil U mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTBIO

66 [Ipukiagnable 3a1a9u, CBSI3aHHBIE CO c(hepoil 1 mapomM

67 [ToBTOpEHME: OKPYKHOCTH Ha MIJIOCKOCTH, BBIYMCICHUS B
OKPYKHOCTH, CTaHIapPTHBIEC TIOJJO0MS

68 PaznuuHble KOMOMHAIMY TEJ BpaIleHUs U
MHOT'OI'PaHHHUKOB

69 3amaum o Teme "Tena v MOBEPXHOCTH BpameHus "

70 3anaun o reme "Tena U MOBEPXHOCTH BpalieHus"

71 KonTponbhas pabota "Tena u mOBepXHOCTH BpaleHus "

79 O0béMm mnuHIpa. Teopema 06 00bEME MPAMOTO
TMHIpA

73 Brruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O0bEM KoHyca

74 [Tnomaau GOKOBOM M MOHON MTOBEPXHOCTH KOHYyCa




CrepeomeTpuyuecKue 3aa4u, CBI3aHHbIC C BEIYUCICHUEM

& 00BEMOB LIMITUH/IPA, KOHYCA
76 [puxnagneie 3agaun 1o Teme "OO0bEMBI U TITOIIAAN
noBepxHocrel Ten"
O0BEM mrapa u mapoBoro cekropa. Teopema 06 00bEMe
77 nrapa. [Inomans cdeprl. CTepeomerpruueckue 3a1auu,
CBSI3aHHBIE C BBIYHCIICHUEM 00BEMOB I1apa, MIapOBOT0O
CerMEHTa U IapOBOr0 CEKTOPa
[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI Ten", CBA3aHHBIC
78 ¢ 00bEMOM 11apa ¥ miomazabio chepbl. COOTHOIICHUS
MEXy IUTOIIASIMU TIOBEPXHOCTEHN U 00bEMaMu
MOAOOHBIX TEN
[Tono6uble Tena B mpoctpaHcTBe. M3MeHeHne 00bEMa npu
79 nogobun. CrepeoMeTpuyecKue 3a1auu, CBSI3aHHbIE C
BbIUMCIIEHHEM 00BEMOB TEJ U IUIOIIAJIeH MOBEpXHOCTEH
80 KonTponbHas pabora "[1nomaam noBepxHoCcT U 00BEMBI
KpYTJIbIX TET
81 JBuxenus npoctpaHcTBa. OtoOpakenus. JBrkeHus u
paBeHcTBO puryp. OO1IMEe CBONCTBA TBUKEHUM
Bunb! nBmkeHuit: mapanienbHbIi IEpeHOC, IeHTpaIbHast
82 CUMMETpHUS, 3epKaTbHasi CHMMETpPHSI, TOBOPOT BOKPYT
IpsIMO
83 [TpeoOpazoBanus momoowus. [Ipsmas u chepa Ditnepa
84 I'eomeTpuueckue 3aaun Ha TIPUMEHEHUE JBIKCHUS
85 KonTponbhas pabota "Bektops! B mpocTpancTse"
Ob6o6maromee noropenue 11 MoHATHN 1 METOJIOB Kypca
86 reometpun 10—11 kmaccoB, cucremMaru3anus 3HaHUM:

"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B




npocTtpascTse”

87

88

89

O6o06matomee moBTopeHue 11 MOHITHI 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cucremMaru3anus 3HaHHIM:
"BexTops! B mpocTpaHcTBe"

O6o06matomee moBTopeHue 11 MOHITHI 1 METOJIOB Kypca
reomerpun 10—11 knaccoB, cucremaTusanys 3HaHUI:
"BekTopsbl B npocTpaHcTBe"

O6o6maromiee nopropenue 11 moHsTH U METOAOB Kypca
reomerpuu 10—11 kimaccoB, cucremaTu3aiys 3HaHUM:
"O6beM MHOTOTpaHHUKa"

90

O6o6maromee nopropenue 11 MoHSATHI U METOZOB Kypca
reomerpun 10—11 knaccos, cuctremaru3anus 3HaHHM:
"O6beM MHOTOTpaHHUKA"

91

92

93

O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
reometpun 10—11 knaccoB, cucremaru3aius 3HaHUM:
"Tlnomaay MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Ob6o6maroiee noropenue 11 nMoHATHH 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cuctemMarn3anys 3HaHHUM:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hroropas KOHTpPOJIbHAA pa60Ta

94
95

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3aIusl 3HAHUI

96

Uctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
pa3BUTHU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pasBUTHs CTEPEOMETPUH KAaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX HH)KECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI




98

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

100

101

102

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B
Pa3BUTHHU COBPEMEHHBIX MHKCHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUN

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hauajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHSL.
Anrebpa u Hadana MmaTeMaTtudeckoro ananusa, 10 kmacc/ Huxomsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u agpyrue, AkiimonepHoe o01ecTBo

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://math-ege.sdamgia.ru/
https://alexlarin.net/

https://mathege.ru/

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A0

7B

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOBGEE

7DC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET



https://math-ege.sdamgia.ru/
https://alexlarin.net/

https://mathege.ru/

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A0

7B

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOBGEE

7DC
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