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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIlIUIeHHE,  (opMuUpyeMoe TpH  HU3yYEHUU
OOy4YarOIIMMUCST TOHSITUIHHBIX OCHOB I€OMETPHUHU, IIPU JI0KA3aTeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3a/a4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTHU
¢duznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obiactu «MaremaTuka u
uHpopMaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUUECKUX 3HaHMM U JeHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMU 3alayaMu Kypca TE€OMETpUM Ha YIIIYOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHUE MOHATUIHOIO almapara 1o pa3ieiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE  yYMEHHUS  BJIAaJE€Th  OCHOBHBIMM  MOHSATUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMHpoBaHUE yMEHUS BIAAETh METOJAMHU JOKAa3aTeNbCTB WM aJIrOPUTMOB
pElLIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKJCHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,

2



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMaTHYECKUX YTBEPKIIEHUH U POJIM aKCUOMATHKHU B TTPOBEICHUH
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX MW  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUUHOCTU MBIIUIEHUS, UHTEPECA K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHAILHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PAClO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4€OHBIX MPEIMETOB, MPOSBICHUSA 3aBUCUMOCTEH W  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNH OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBmsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JTMHUSAM y4eOHOTO Kypca, a
bopMHpOBaHUE  JIOTMYECKUX YMEHHUI  pacmpenensercs He TOJBbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaiabHoil padouyeit
MPOrpaMMBbI, pacHpeleNEHHBIM MO ToJaM OOYy4YeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiaJucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHUSMHU U HaBBIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJII0ICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYaIOUXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ychmoBus s guddepeHnmanuu  00ydeHHS, TMOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOneHHoe
M3Y4YeHUE T€OMETPUH KaK COCTaBIIAAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMaTUKH C
yaéToM BBIOOpa Oymymel mpodeccun, obOecreunBas MPEEeMCTBEHHOCTh MEXKIY
o0uM 1 ipoecCHOHaTBFHBIM 00Pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
[apajulesIbHble U CKpellMBaroluecss npsmele. [Ipu3Haku CcKpelmumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOMCTBa MapajIENbHOIO MNpOEeKTHUpoBaHUs. M300paxkeHue
¢buryp B mapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYISIPHBIE K INIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPSAMOM M INIOCKOCTH, TEOpemMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
IleprieHIUKYIISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: MPHU3HAK  INEPHNEHIUKYJSIPHOCTH  ABYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B NPOCTPAHCTBE: Yrod MEXAY IMPSAMON M INIOCKOCTBIO, JIBYTPaHHBIN
YTOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YTIJIOB TPEXTPAHHOTO Yyria. TeopeMbl KOCUHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[lapannenenunen, MNpsAMOYTOJbHBIA — MAapaJUIECIENUIIEl W  €r0  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema DOilnepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamumma: nN-yronbHas mnHupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOW nHpaMubl. [IpaBuibHbIE MHOTOTpAaHHUKH: MPaBHIIbHAS NpHU3Ma U
npaBWibHAs NUpamMuAa, MpPaBHIbHAs TPEYroyibHAas NUPaMUAa WU TPABHIbHBIA
TeTpa’ap, KkyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JTOAEKA3IP U UKOCADIP.

Brruncienre 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHa M, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUBbI,
TEOpeEMa O TUIOLIAIN YCEYEHHON MTUPAMU/IBI.

CummeTpus B TNPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenue a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBUIBHON
UpaMUIblL.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, [JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS ¢ BEKTOPAMHU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBoicTBa ClI0KeHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpa HA YHUCIIO.
[TonsiTue KOMILTaHApHBIE BEKTOPHI. IIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPa3jIoKEHWH BEKTOpa 1O TPEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsmoyrosnpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[MoHATHS: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHYECKAsh TOBEPXHOCTb,
cepudeckas IMOBEPXHOCTh, oOOpasymomue TmoBepxHocTed. Tenma BpamieHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacnoiioxeHue
chepbl M TUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M300paxkeHue Tei
BpalllcHHUsT Ha TUIOCKOCTH. Pa3BépTka mummHapa U KoHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NpsSMOYTOJIBHOTO Tapaiienenunena u cueactsus u3 He€. OO0bEM mpsMol U
HAKJIOHHOM MPU3MBbI, HIWIMHIpPA, THpaMUIbl 1 KoHyca. OO0BEM Iapa U mapoBOro
CerMEHTA.



KoMmOuHanuu Ten BpamieHus U MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
MUINHADP, ONMHMCAaHHas okojo mwimHapa. llepeceuenune cdepsl u 1mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
Bpall[CHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U €€ JacTe.
[Tomobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIHJIMHIPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOSIIME YEPE3 BEPIIUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpEeHOCa
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy HaJx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Pa3noxkenue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKUX
3a1ad.

J{BUKeHNs] B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BrKeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHWH. Buabl JBMKEHUH: TapaulelbHBIA IEPEHOC,
[EHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHUs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKOM MO3ULIUK 00YYAIOIIErocs KaK akKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEIAECHUS, CBA3AHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUM, pacCy AeHUI, BOCOPUUMYUBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHoOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PETyisipHas (U3NYEcKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTH TPYIOJI00Ms, HWHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC KMU3HCHHBIC IUIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpe/Ibl, OCO3HaHUE III00aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIsl OKPYKAIOLIEH CPEe/IbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHMMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW JesATeNbHOCTU, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTUS I[UBUJIM3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJCTBOM IO3HAHMUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJIWBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE yYeOHbIe 1eiCTBUA

ba3oBble Jornueckue aeficTBUs:

BBIABJIITD U XapAaKTEpU30BaTh CYILECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpeJENeHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiaccU(UKaIUH,
OCHOBAaHMS 1711 0000IIEHNS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBIABIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakrTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKACHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JleJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHHWsA, BBHIOMpAaTh HauWOoJiee MOAXOAAIMHA ¢ yIETOM
CaMOCTOATENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKHI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEAOBaHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJibTaTaM
OpOBEAEHHOIO  HAONIONECHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BBIABUTATH
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATH JeUIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3JIMYHBIX BHIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSTEIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHUs], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B Xo/€ 00CYXJIeHHUs 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYK1aeMOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
auaiora, oOHapyKuBaTh Pa3jIMuMe U CXOACTBO IMO3ULUH, B KOPPEKTHOH (opMme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;



NPEACTABIIATh PE3YJIbTAThl PELICHUS 3a/layy, SKCIIEPUMEHTA, UCCIEI0BaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelicTBUS

Camoopranusanus:

COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN HHTEJJIEKT:

BJIAJCTh HABBIKAMH  TO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara PEIICHHs
MaTeMaTUYECKOM 3a7a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBbTATOB JICSITCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAas 1eATEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHOUN paboThI, paclpenessTh
BUJIbI paboOT, JIOrOBAapWBATHCs, OOCYXAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyHNOBBIX (opMax palboThl (00CYXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOIW 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOMYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPU PELICHHUU
reOMETPUYECKUX 3a]1aY;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJOKEHHE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;
CBOOOJTHO  OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  yrjaMd B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
IJI0CKOCTBIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

KJacCU(PUIMPOBAaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJ1accuuKaluu;

CBOOOJHO  ONEpPUPOBATh  TMOHSATUSAMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHHUKOB IIJIOCKOCTHIO;

BBITIOJIHATD napajiesibHOE, LHEHTPaIbHOE u OpTOTOHAJIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH M300paXkeHUus: Guryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIQAM  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpU3Ma,
MMpaMu/ia), TCOMETPUIECKUX TEJ C IPUMEHEeHHEM (HOPMYIT;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
buryper;

CBOOOJIHO OIEPUPOBATH MOHATUSIMU, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pemaTh 3aJayd Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUW U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJIbI
MPU PEIICHUH MaTEeMaTUYeCKUX 3a7ad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

NPUMEHSTh MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKAaTh, NPEOOpPa30BBIBATH M HWHTEPIPETUPOBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUTypax, TMPEJCTABICHHYIO Ha
yepTexax U pUCYHKaX;

NPUMEHSTh TOJIyYeHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEalbHbIE CUTyalluU, MPUMEHSATh U3YYCHHBIE MOHSATUS B
mpoliecce IMOMCKA  pelIeHUsT MaTeMaTU4yecku  CcQOopMyJIHpPOBAHHOM
npoOemMbl, MOJAEIUPOBAaTh peajbHble CUTyallMd Ha SI3bIKE T'€OMETPHH,
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HCCIIE0BATh MTOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUH M TEOpeM, ammnapara ajreOpbl, pelarb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOKJCHUEM I€OMETPUYECKUX BEIIUYMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS I'E€OMETPUM Kak
COCTaBHOM 4acTH QyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiacca oOy4aromuics HayIuTCsI:

CBOOO/IHO OIEpUpPOBAaTh MOHATHAMH, CBA3aHHBIMU C LMJIUHAPUYECKOH,
KOHMYECKOW U C(EepUYeCKOll MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
HOJTyYEHUS;

ONEepUPOBATh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BpPALEHUS: UIHHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacrno3HaBaTh Tejla BpauleHus (LWIMHAP, KOHyc, cdepa U 1map) U
OOBSICHATH CIIOCOOBI MOIY4YEHUS TEJ BpaLCHMS,;

KJIacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUS,
OOBEMBI U IUIOMIAA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalllCHUS;

BBIUUCIISATH COOTHOLIEHUS MEXY IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

U300pakaTh M3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUYECHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexax U puCyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPALUU HaJ BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
pelaTh reOMETpUUECKHe 3a/1a4i Ha BBIUMCIECHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKU JO IUIOCKOCTH, B
LIEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA IIPH PELIEHUH;
CcBOOOIHO ONEpUPOBATH TOHATHUSAMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNUN;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIleHUS MpH
MapaJUICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHusl moo0us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMHIIPA
(mapajienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHHUS KOHYCa (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJB30BaTh METOABl TNOCTPOCHHSI CEUECHHH: METOH CJIEAOB, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

MPUMEHSThL TeoMeTpuYecKre (AKThI JJIsi PEUICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBUS
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOM (hopme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HaxX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

NPUMEHITh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyal[UU, IPUMEHSATh N3YUCHHBIE
MOHATUSI, TEOpPEMbI, CBOWCTBA B TMPOIECCE TMOUCKA  pPEIICHUs
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pealibHbIE CHUTYallMd Ha $SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOCHHBIC
MOJEIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATUH UM TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaxX0XXJICHUEM F€OMETPUYECKUX BEJINUMH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoanueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
3) VYribl U paccTosTHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
8 HOBTOPCHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmsie  TpakTiueckie (nudpossbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1
CUCTeMAaTH3aIHsl 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHBIE TTpaBUIIa H300paKCHUS HA
PUCYHKE IJIOCKOCTH, MAPAJIICIBHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
TJIOCKOCTH, MAPAJIICITBHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

Ilonstus: nepeceKaromuecs miIOCKOCTH,
InepeceKaromumecs npsamas 1 rmji0CKOCThb,
MOJIYIIPOCTPAHCTBO

IlonsTus: NnepeceKarommecs mIoCKoCTH,
InepeceKaromumecs npsaMas 1 niI0CKOCTb,
TMOJIYIIPOCTPAHCTBO

MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, U300pa’KeHUE MPOCTEUITNX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
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cienctBus u3 HUX. CriocoOsbl 3a/1aHus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIIOCKOCTEH

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300pakeHue nepecedyeHus noIy4eHHbIX
IJIOCKOCTEN. PackpammBaHue oCTpOSHHBIX
CEUEHHUH pa3HbIMU LIBETAMU

11

12

13

14

15

16

N300pakeHne ceueHni mupaMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300paxkeHue nepeceueHus MoMydeHHBIX
IJI0CKOCTEH. PackpammBanue mOCTpOEHHBIX
CEYEHU pa3HbIMU LIBETAMHU

N300pakeHne ceueHnil mupaMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300paxeHue nmepeceueHus MoMydeHHBIX
IJI0CKOCTEH. PackpammBanue moCTpOEHHBIX
CEYEHUI pa3HbIMU LIBETAMHU

N300paxeHune ceyeHnit nupamuibl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N3o0paxkeHue nepeceueHust moayueHHbIX
IIOCKOCTEN. PackpalmBaHue nOCTPOCHHBIX
CE€YEHU pa3HbIMU IBETAMHU

MeTon cieioB Il TOCTPOSHUS CEUeHU I
MeTon crie1oB ISl TOCTPOEHUS CEUEHUH.
CBolicTBa niepece4eHnii NPsSIMbIX U
IIJIOCKOCTEN

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa nepecedyeHnii MPsIMbIX U
IIJIOCKOCTEN

17

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
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18

BBIHOCHBIX YepTeKel U 3aluch 11aroB
MIOCTPOEHUS

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOEHUS

19

[Toctpoenue ceveHwuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEMN U 3aIUCh 11aroB
MIOCTPOEHUS

20

21

22

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB
MOCTPOCHHMS

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [Tomobue
TPEYrOJILHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenasi. PacueTsl B C€U€HUSIX Ha BBIHOCHBIX
yeprexkax. McTtopus pa3BUTHS IUIAHUMETPHUH
U CTEPEOMETPUU

23

24

25

KontponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHoe pacrosnoxeHue npsmbIx B
npoctpancTBe. CKpeluBarouecs npsmele.
IIpu3Haky CKpEIMBAIOIINXCS PSMBIX.
[TapamtenpHble NpsIMbIE B IPOCTPAHCTBE

Teopema o CyllleCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOM MapaienbHON
JTAHHOW MPSIMO#, TPOXOAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeKaIllel Ha JaHHOU
npsiMoi. Jlemma o nmepecedeHnun

18




napalsICJIbHBIX IIPAMBIX IINIOCKOCTBIO

26

[TapannensHOCTh Tpex NpsiMbIX. Teopema o
TpEX mapajuIeNIbHbIX NpAMBIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3o6pakenue pa3sHbIx Guryp B
napajyuiebHON MPOEKINH

28

LenTpanbHas npoekuus. Yroiu ¢
COHAITPABIICHHBIMU CTOPOHAMU. YTOJ MEXAY
MPSIMBIMU

29

3aaun Ha JOKa3aTeNIbCTBO M HCCIIEI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TIPSMBIX B
MIPOCTPAHCTBE

30

[TonsTHA: MTapauIeNEHOCTD MPSIMON U
TUTOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapauIeIbHOCTH MPSIMOH M TUTOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMON U
IJIOCKOCTH

31

32

33

I'eomeTprueckue 3aaun Ha BEIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapAJUIEIBHOCTBIO NMPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoeHue ceyenus, IPOXOASILErO Yepes
JAHHYIO TIPSIMYIO Ha 4epTEekKe U
[apajuIeJIbHOTO APYrou npsamMon. Pacyér
OTHOILIEHUH

[TapanenpHas npoeKnns, IPUMEHEHHE IS
MIOCTPOCHHUSI CEUCHHI KyOa u
napamenenumnena. CBoiicTBa
napajuieJIenuInea 1 Ipu3Mbl

34

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH. HpI/IBHaKI/I

19




napalyiIiCJIbHOCTH ABYX IJIOCKOCTEH

35

36

37

38

Teopema o mapauieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIIJ_Ief/'I
yepe3 TOUKY, He MPUHAIJICKAIILYIO TaHHON
MIOCKOCTH U CIICACTBUS U3 Heé

CBolicTBa napajuiesIbHbIX IJIOCKOCTEH: O
MapajuieTbHOCTH NPSIMBIX NIEPECEUCHUSI TPU
MEePECEUCHUH JIBYX NapaJlIeIbHbIX
IIJIOCKOCTEMN TPEThen

CaoiicTBa napamuieiabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX MPSMbIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHbIMUA
IUIOCKOCTSIMH; O TIEpECEUSHUH MPSIMOii ¢
ABYMS ITApaAJIJICIIbHBIMUA INIOCKOCTAMHA

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U pSIMOYTOJIBHOTO
napajuleJIenunena

41

Brruncnenue 1uH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM MapajuieJenuIe e

42

[TepneHUKYIAPHOCTB MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

43

[TepneHqUKYIAPHOCTB MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

44

TeopeMa o Cyi1eCTBOBAHUH U

€IMHCTBEHHOCTH MPSIMOM, NPOXOASAIIEH Yepes3

TOYKY INPOCTPAHCTBA U HCpHCHI[HKyHHpHOﬁ K
IIJIOCKOCTH

20




[1nockocTu U epneHAUKYISIPHBIE UM MIPSIMbIE

45 1
B MHOTOTpaHHUKAaX

16 [InockocTu U epneHANKYISIPHBIE UM IIPSIMbIE 1
B MHOTOTPaHHUKAX

47 [lepnennukynsp u HaknoHHas. [loctpoenue 1
NEPIECHIUKYIIAPA U3 TOUKU Ha MPAMYIO

48 [lepnennukynsap u HaknoHHas. [loctpoenue 1
NEPIEHIUKYJIApA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u 1
oOpaTHast)

50 Teopema o Tpéx nepneHauKyIApax (mpsmas u 1
oOpatHas)

o1 VYroa Mexay CKpelMBaOIIUMUCA IPSIMbIMU 1

52 [Touck neprneHaAuKyISPHBIX MPSAMBIX C } 1
IIOMOUIBIO NEPIIEHIUKYJISPHBIX INIOCKOCTEN

53 OpTOroHaabHOE IPOEKTUPOBAHHUE 1
[Toctpoenue ceuennii kyoa, MpU3MBl,

54 IIPaBWJIBHON NMUPaMUABI C IIOMOILBIO 1
OpPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuennii kyba, MpU3MBl,

55 IIPaBWJIBHOM NMUPaMUABI C IIOMOILBIO 1
OpPTOTOHAJILHOM MPOEKIINH
CumMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctn cummerpuii B 1
MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU U 1
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér 1
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér 1

paCCTOSIHI/II‘/’I OT TOYKH JO IIJTIOCKOCTH
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60

CriocoObl OyCTUTH HEPIIEHANKYISPHIL:
CUMMETpHUSI, CABUT TOUYKHU I10 TapaJIeIbHOM
MPAMOi1

61

62

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PacCIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocTtpaHcTse"

63

HOBTOpeHI/IeZ yroJj Mexay MnpsaMbIMU Ha
IIJIOCKOCTH, TPUT'OHOMETPHUA B IPOU3BOJIbHOM
TPEYTrOJIbHUKEC, TCOPEMA KOCHUHYCOB

64

IToBTOpEHUE: yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

['eomeTpuueckne METOAbI BHIYUCICHUS yIiia
MEXKY IPSIMBIMH B MHOTOTPaHHUKAX
JByrpannsbiii yroy. CBOMCTBO JIMHEUHBIX
YIJIOB IBYTPAHHOIO yIja

67

68

69

70

IlepnenaukynsapHele miockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
Teopema O IPsIMOM NepeceueHus IByX
IJIOCKOCTEN MEepIEHANKYIISPHBIX TPEThEU
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuleJIenune1a

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
NapajuleJIENUIENa U CIEICTBUE U3 HEE

71

CTCpCOMeTpI/I‘-ICCKI/Ie U NPUKIIaJHBIC 3a1a1H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
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IPAMBIX U IINIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MCKAY CKPCIIHUBAOIIUMUCS IPSAMBIMU B
MIPOCTBIX CUTYAIUSIX

74

75

76

PaccTosiHre OT TOUKH 10 MIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Beruncnenue paccTosHUNA MEXKIY
CKPEILMBAIOIINMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYISIPHON IIJIOCKOCTH

TpéxrpaHHblid yroy, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOTO yria

77
78
79

80

DneMeHTHI CPepuIecKoil TeOMEeTPHH:
reoJie3nYecKue JIMHUYU Ha 3emiie

Kontponbnas padota "Yriibl u pacctosiHus"
Cucremaruzanus 3HaHuN "MHOrorpaHHUK U
€ro 3J1eMeHTH!"

[Inpamupa. Buael nupamun. [IpaBunpHas
nupamuia

81

82

IIpusma. IIpssmas v HaKIOHHAS PU3MBI.
[IpaBunbpHas npusma

[IpssMoit napainenenunen, NpsMOyroJIbHbIA
napajJiesienunes, Kyo

83
84

Brimykiibie MHOTOrpaHHUKH. Teopema
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema
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Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC
MHOT'OTpaHHUKH

85 KonTtponbHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3zHOCTH BEKTOpPOB 1
89 [TpaBwiio mapanienenumena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 Paznoxenne BekTopa 1mo 6a3nc3ul TPEX 1
BEKTOPOB, HE JISKAIIUX B OHOH IJIOCKOCTH
92 CkassipHOE TIPOU3BEICHUE 1
93 Brrauciienue yria Mexmay BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
96 IIpocreiimue 3a1auu ¢ BEKTOPaAMH 1
97 IIpocreiimue 3a1a4u ¢ BEKTOPaMH 1
98 O06o0mIeHne 1 cucTeMaTH3aIys 3HaHUH 1
99 O06o0mIeHne 1 cucTeMaTH3aIys 3HaHUH 1
100 Wrorosas koHTpoJibHasE paboTa 1
101 Hrorosas koHTpOIbHAS paboTa 1
102 O0o001IeHNEe U CHCTeMAaTH3aNNs 3HAHUN 1
OBLIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara uu(ppoBbIe
Nen/m  Tema ypoka Beero Kourpoabubie IIpakTuueckue fll3y'—l J— 06[()1;1; OBATEILHLIC
padoThI padoThI pecypebi
1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTopenue Temsl "CkansipHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpEeHue TeMsbl "Brrunciaenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHCcTBE"
4 [ToBTOpEeHME TeMBbI Y paBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMHUPOBaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX
11 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEX/1y TJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopMya pacCTOSSHUSA OT TOUKH J10 1
IJIOCKOCTH B KOOPJAMHATaX
13 HaxoxzaeHue paccTosHUI OT TOYKH 10 1

TIJIOCKOCTH B KyOe
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14

15

Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B IPABUJILHOM MUPAMHU]IE
KonrponbHas pabora "AHanutudeckas
reomeTpus”

16

CeueHus MHOT'OI'PpaHHUKOB: CTAaHAAPTHLIC
MHOI'OI'PaHHUKH

17

Ceuenus MHOI'OI'PaHHUKOB: METOI CJICIO0OB

18

CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIC
IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEH

19

20

[TapanyienpHble NpsIMbIE U MIJIOCKOCTH:
IapaJUICIIbHbIE CEYCHUS
[TapannenpHbIE PSMBIE U TNIOCKOCTH:
pacy€T OTHOLICHUI

21

ITapannenbHbIe OPSIMBIE U TNIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAKOIIUMHUCS
MPSIMBIMU

22

[IepnenquKysipHBIE TIPSMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE MTaphl
MEPIEHUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CAMMETPUHA MHOTOTPAHHUKOB

23

[leprienAuKynApHBIE NIPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NepIeHINKYIIsIpax

24

[leprienAuKynApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOT'OI'paHHHKaX

25

[ToBTOpEeHMeE: MIOMmAIN
MHOTOYTOJEHUKOB, (DOPMYJIBI JIS
IomIaAen, cooopakeHust Moa00us

26

HOBTOpCHI/ICI IIomaaun
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27

28

MHOT'OYT'OJIbHUKOB, OPMYJIBI [Ist
TIoIaAel, COOOpakeHUs MOA00MS

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, ()OPMYJIBI JJIS
Ioaaen, CoOoopakxeHust Moa00us
[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

29

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS MOA00Us

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

32

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJuiesienumnena

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKILIUH yTia

33

34

35
36

CrepeoMeTpHuyecKre 3aJjauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaesenumnena

[TpuknagHble 3a1a9M, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMA IPSIMOYTOJILHOTO
napaJuleenumesaa

OO6BbEM IpsIMON TPU3MBI
CrepeomeTpudeckue 3aauu, CBI3aHHBIE C
BbIUUCIIEHEM 00BEMOB MPSMON MTPU3MBI

37

38

IIpuknanHble 3a1a4un, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI
Brraucienne 00bEMOB TEJ C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
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HaKJIOHHOM IIPU3MbI

Brruncinenue 00bEMOB TEN € IIOMOILBIO

39 onpeaenéHHoro uarerpana. O0bpém
MTUPAMHU/IBI

40 ®opmyna o0béMa mupamuibl. OTHOIIEHUE
00BEMOB ITUPaMUJT C OOIITUM YTIIOM

41 dopmyna 00bEmMa mupamMuabl. OTHOIICHHE
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

42 CrepeoMeTpHUeCcKre 3a7]a9u, CBI3aHHBIC C
00BEMaMK HAKIIOHHOW MTPU3MBI

43 CrepeoMeTpuyecKre 3a7auu, CBSI3aHHBIE C
o0BEMaMU TUPAMUJIBI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 HpI:I'KJIaI[HI)Ie 3a/1a4H 110 TeMe "O06bEMBI
Ten", cBsizaHHbIe ¢ 00BEMOM MUPAMHUIBI

46 [Ipumenenue o0bEMOB. Borunicnenue
paccTosHUS A0 TUIOCKOCTH

47 KoHnTponbHas pz}'60Ta "O0béM
MHOTOTpaHHHUKA
[unwaapudeckas MOBEPXHOCTD,

48 o0pa3ymolne UIMHIPHIECKOI
MTOBEPXHOCTH

49 unuaap. [Ipsmoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH IIUIHHIPA

50 Konundeckast moBepXHOCTh, 00pa3yroIiue
KOHHMYECKOU nmoBepxHocTh. KoHnyc

51 CeucHue KOHXC& IUIOCKOCTBIO,
MapajuIeIbHOM IMIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenune
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KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomaae 60KOBOI MOBEPXHOCTH H

53 IIOJIHOW ITOBEPXHOCTH KOHYCa

54 Hnomzizlb OOKOBOW MOBEPXHOCTH H
MOJTHOM TIOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MOCTPOSHUEM CEUSHHH IIINHAPA, KOHYyCca
CrepeomeTpuueckue 3a1a4 Ha

56 JI0Ka3aTeJbCTBO U BBIYUCIICHUE,
MOCTPOSHUEM CEUSHHH IIMIINHAPA, KOHYyCca

57 [TpuknaaHble 33729, CBSI3aHHBIE C
UIHHIPOM

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C
[WIMHAPOM

59 Cdepa u map
[Tepeceuenue cepsl u mapa c

60 tockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bua u n3o0paxenue mapa
[Tepeceuenue cheps! u mapa c

61 miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua u n3o0paxenue mapa

62 YpaBIjIJeHI/Ie cdepsl. [Tnomans chepsl u eé
qacrei

63 Cummerpus chepsl u mapa
CrepeoMmeTpriecKHe 3a1a4u Ha

64 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepold U mapom,
MIOCTPOSHHEM UX CEUEHHH MIOCKOCTBIO

65 CrepeomeTpuueckue 3a1a4 Ha

A0Ka3aTCJIbCTBO U BBIYUCIICHHUC,

29




CBSI3aHHBIE CO CEPOH U 1IapoM,
IMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC CO

66 N
cdhepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTaHIapTHHIE
og00uUs

68 Paznuunbie KOMOMHALIMY TEI BPAIICHUS U
MHOT'OIPaHHUKOB

69 Sagaun no”TeMe "Tena ¥ MOBEPXHOCTH
BpAaIICHUS

70 3anauu HO”TeMe "Tesa ¥ TOBEPXHOCTH
BpaIIcHUs

71 KontponbHas padota "T’c'ana u
MTOBEPXHOCTH BPAIICHUS

79 O0béM mummHIpa. Teopema 06 00béMe
MPSMOTO ITUIMHAPA
Brruncienne 00EMOB TEII ¢ HOMOIIBIO

73 ornpenenéHHoro uHrerpana. O0bEM
KOHYycCa

74 ITnomiaau 60KOBOH M MOJHON
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C

75 BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYyca

76 [Tpuknanueie 3ana4n mo Teme "OObEMBI U
ITOIIaAN TOBEPXHOCTEN Ten"
O05BEM mIapa u MapoBOTO CEKTOPA.

77 Teopema 06 06béme mapa. [lnomans

ctepnl. CTepeoMeTprUIeCKre 3a/1a4H,
CBSI3aHHBIE C BBIYHCIEHUEM 00bEMOB
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78

79

1rapa, apoBoro CerMeHTa U MIapoBOTO
CeKTopa

[Mpuknanueie 3ana4n mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa 1
womaabio cepbl. COOTHOIICHUS] MEXKTY
IUIOLIAISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJI

[Tono6Hble Tena B IpOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpuyecKre 3a7auu, CBSI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB TeI U IIJIONIA ICH
MOBEPXHOCTEH

80

81

82

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JBmxenust nmpoctpancTBa. OToOpaskeHusI.
JIBu>keHust u paBeHcTBO Guryp. O0miue
CBOICTBA JBHKCHUI

Buael n1BuxkeHMI: napaiebHbII
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOI

83

84

85

ITpeoOpaszoBanus nogodus. [psamas u
ctepa Diinepa

I'eomeTprueckue 3a1aun Ha IPUMEHEHUE
TIBYKEHUS

KonTponbhas padota "BexkTops! B
mpocTpaHcTee”

86

Ob6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[lapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
B ITpocTpaHcTBE"
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87

88

O6o6maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUM:
"BexTopsl B mpocTpaHcTae”

Oo6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHUKA"

90

91

92

93
94

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJaCCOB, CUCTEMATH3alls 3HAHUH:
"O6beM MHOTOTpaHHUKA"

Oo6o06maromee nmoBTopenue 11 moHsATHH U
METO/0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlMsI 3HAHMIA:
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpyTJibix Ten"

O6o6mmatoniee nopropenue 11 nonsruii u
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpyIJibIX Ten"

WtoroBas koHTpoJIbHAs paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

IToBTOpenue, 0000IIEHNE U
cUCTEMaTH3aINsI 3HAaHUH

Hcropust pa3BUTHS CTEPEOMETPHH KaK
HaYKH U €€ POJIb B Pa3BUTUU

32




COBPCMEHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

WcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.Yueonux: I'eomerpust. YueOnuk mis 10-11kn. Aranacss JI.C. u ap. M., [IpocBemienue,
2024

2. Pabouas terpans. I'eomerpus. 10 xmacc. 11 kmacc. ba3oBbIi/poduiIbHBIA YPOBEHD.
YMK Aranacsan JI.C. u ap. M., [Ipocsemenue, 2024

3. Aunaktuueckue matepuansl.l'eomerpus. 10,11 knace .b.I".3uB. M., IIpocBemenue, 2024

4. KontponbHbie padotsl .I'eometpus . 10-11 kmacc. M.A.lNyenckas. M., [IpocBemenue,

2024

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. COoopHuk paboumx mporpamm Io anredpe W HavajaM MaTeMaThdeckoro aHamm3a 10-11
kiaccel. T.A. Bypmuctposa. 2021

2. I'eometpus 10-11. Yueonuk mist 10-11 xnaccoB. Atanacsu Jl.c, u ap. Ilpocemnienue,
2024

3. T'eomerpust 10-11 kmacc. Meroaudeckoe mocodue s yaurens. M., [Ipocsemnienne, 2024
4. Tloypounsie pa3paboTku 1o reomerpuu-10. Sposenko B.A.2022

5. Uzyuenue reomerpuu B 10-11ki. Caaksan C.M, byry3os B.®. 2021

6. [Toypounsie pa3pabotku 1mo reomerpun-11. SpoBenko B.A.2022

7. I'eometpus 10-11xn. [loypounsie pazpabotku k yueOHuky ['eomerpust 10-11, Atanacsu

JL.C. u np. 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmuoteka I{OK https://m.edsoo.ru
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