HerocyaapcrBennas obOreo0pasoBaTeAbHas aBTOHOMHASA

HCKOMMCP‘ICCK&H OpFaHI/IS anmuAa

«TABAOBCKASA I'MTMHA3V S»

YTBEPKAEHO
ITpuka3z Ne 191 - AAM
ot «30» aBrycra 2024 r.

PABOYASA ITPOTPAMMA VUEBHOI'O ITPEAMETA
T EOMETPU»
Ana 10-11 kaaccos
(6a30BBII YPOBECHB)
yaureAeit Tynukosoit O.H., Xycueraunnosa A.M., Aesaraesa [1.B., Koryrosoit H.M.

2024 r.



ITosacauTEABPHAA 3aTCKA
PaGouaa mporpamma Kypca COCTAaBA€HA HA OCHOBE CAEAYIOIIINX HOPMATHUBHBIX AOKYMEHTOB:

1. ®eaepaspnbni 3akoH o1 29.12.2012 Ne 273-®3 (pea. ot 31.12. 2014, c m3m. ot 02.05. 2015)
«O06 obpaszosanuu B Poccutickoit Peaeparinm» (C U3M. U AOIL, BCTYIL B cHAY ¢ 5. 07. 2017);

2. Ilpuxaz Mwunnpocsemenus Poccum or 12.08.2022 Ne 732 «O BHeceHHMH H3MEHEHHH B
deAEpPaABHBIT  IOCYAAPCTBEHHBIH — OOpPAa3OBATEABHBIH  CTAHAAPT  CPEAHEro  OOIIEro
00pa3oBaHus, YIBEPKACHHBIN IIpuKa3oM Munucrepcrsa oOpasoBanud u Haykn Poccriickoit
®epeparmm ot 17.05. 2012 1. Ne 413y,

3. Ipuxaz Munnpocsemenusa Poccun ot 18.05.2023 Ne371 «O0 yrBepxaeHnu descparbHON
00pa3OBATEABHON IIPOIPAMMBI CPEAHETO OOIIIEr0 OOPAa3OBAHUSAN.

4. Ilucemo Munnpocserenns Poccun ot 13.01.2023 Ne 03-49 «O marpaBAeHIT METOAMYIECKUX
pexoMeHAAIMID»  (METOAHMYECKHE PEKOMEHAAIIMM IIO CHCTEME OIEHKH AOCTHKEHHA
OOYJAFOIITUMUCH TAAHHPYEMBIX PE3YABTATOB OCBOCHHA IIPOTPAMM HAYAABHOIO OOIIEro,
OCHOBHOTO OOIIIETO I CPEAHETO ODIIEro 0OPa3OBaAHMA).

5. Ilpwmkasz Munnpocsemmenus Poccun ot 21.09.2022 Ne 858 «O6 yrBep:xacHIE heAepaABHOTO
IIepedHs YIEOHHKOB, PEKOMEHAYEMBIX K HCIIOAB3OBAHHUIO IIPH PEAAM3AIINNA HMEFOIIHX
TOCYAAPCTBEHHYIO aKKPEAUTAIIMIO OOPAa3OBATEABHBIX IIPOTPAMM HAYaABHOIO OOIIETO,
OCHOBHOTO OOIIIETO, CPEAHETO OOIIEro 0O0pasoBaHum» (C M3MECHEHUAMI U AOIIOAHCHISAMI).

6. OcnoBHasg 0OpasoBaTeAbHasd IIporpaMma cpearero oorrero oopasopanust AHO «[TaBroBckas
TIMHA3HA;

7. Vwuebnsii naan AHO «ITaBroBckas rmvuasusy» 2023 /24, 2024/25 yaeGuble roaa.

8. Maremaruka: aAreOpa M HaYaAd MATEMATUIECKOTO aHaAn3a, reomerpusd. I'eomerpus: 10-11-i
KAACChL: 6a30BBbI U yrAyOAEHHBI ypoBHM: yueOHuk / A. C. Aranacsy, B. ®. Byrysos, C. b.
KaaomreB — Mocksa: [Tpocsemenne, 2023

OO01mas xapakrepucTuka yue6Horo npeamera «I'eomerpmsa»

Pabouas nporpamma yuednoro kypca «l'eomerpus» 6asoBoro yposHs arsl ooyuaroruxcs 10 —
11 xaaccoB pazpaborana Ha ocHOBE PeAeparbHOTO TOCYAAPCTBEHHOTO 0OPA30BATEABHOIO CTAHAAPTA
CPEAHErO OOIIEro 0OPa3OBaHUA, C YIETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHIMH, IIPEABABAAECMBIX K
MaTEMaTIYIECKOMY OOPa30BAHUIO, U TPAAUIIUI POCCHIICKOTO 00pa3oBaHus. PeaAusarius porpaMmel
0DECIIeYNBAECT OBAGACHHE  KAIOYCBBIMH — KOMIICTCHIIMAME, COCTABASIFOIIMME ~ OCHOBY  AAA
CaMOPAa3BUTHA M HEIIPEPHIBHOIO OOPA3OBAHUSA, IIEAOCTHOCTh OOIIEKYABTYPHOIO, AMYHOCTHOIO H
ITO3HABATEABHOI'O PA3BUTHA AYHOCTH OOYYAFOIIIXCA.

Ilean n3ydenna yae6HOro Kypca

Baknocts yueOHOro Kypca reomMerpum Ha YPOBHE CPEAHEIO OOINEro oOpa3oBaHUA
00YCAOBAEHA IIPAKTHYECKOH 3HAYMMOCTBIO METAIIPEAMETHBIX U IIPEAMETHBIX PE3YABTATOB OOYIEHIA
TEOMETPUU B  HAUPABACHHH  AHYHOCTHOIO  PasBUTHA  OOyYaroIIuXcA, (OPMUPOBAHHA
(PYHKIIMOHAABHON MATEMATUYCCKOH TI'PAMOTHOCTH, H3Y4CHUA APYIUX YICOHBIX ANCIIHIIAMH.
PasButre y OOyYaroIuxca IIPAaBHABHBIX IIPEACTABACHHII O CYIIHOCTH H IIPOHCXOKACHUN
IEOMETPUYECKUX aOCTPAKIINI, COOTHOIIEHUN PEAABHOIO M HAEAABHOIO, XaPaKTepPEe OTPAKCHHA
MaTEeMATHIECKOH HAYKOIT ABACHUI U IIPOIIECCOB PEAABHOIO MHUPA, MECTE ITEOMETPHH B CUCTEME HAyK
I POAH MAaTEMATHYECKOTO MOAEAHPOBAHUA B HAYYHOM IIO3HAHHH WU B IIPAKTHKE CIIOCOOCTBYET
OpMUPOBAHUIO HAYIHOIO MUPOBO33PEHUSA YIAIIIUXCS, 4 TAKKE KAYECTB MBIIIIACHHSA, HEOOXOAMMBIX
AASl AAATITAITHH B COBPEMEHHOM ODIIIECTBE.

I'eomerpusa  sBAfETCA OAHHM H3 Oa30BBIX IIPEAMETOB Ha YPOBHE CPEAHETO OOIIEro
00pa3oBaHUA, TAK KaK 0DOECIIEYNBACT BO3MOKHOCTD H3YICHHA KAK AUCIIAIIANH €CTECTBEHHO-HAYIHON

HAIIPABACHHOCTH, TaK U TYMAHHTAPHOM.



Aormdgeckoe MbIAeHIE, (POPMUPYEMOE IIPH H3YIECHUN OOYIAFOIIIMUCSH IIOHATUIHBIX OCHOB
TEOMETPUHU U IIOCTPOCHHUH IICIIOYKH AOTHYECKHX YTBEP/KACHHUI B XOAC PEINECHUSA I€OMETPUYCCKUX
3aAa9, YMEHHUE BBIABUIATH U OIIPOBEPraTh IUIIOTE3Bl HEIIOCPEACTBEHHO HCIIOAB3YIOTCSH IIPU PEIICHUN
3aAa9 €CTECTBEHHO-HAYYHOIO IIUKAQ, B YACTHOCTU U3 Kypca (DU3UKM.

VMeHne OpHEHTHPOBATHCA B IIPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POAB BO BCEX OOAACTAX
ACATEABHOCTH 4YeAOBeka. OPHEHTALIMA YEAOBEKA BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOAHMOE
YVCAOBHE €r0 COIMAABHOIO OBITHSA, (pOpPMA OTPAKEHUA OKPYKAIOIIEIO MHpPA, YCAOBHE YCIIEIIIHOIO
ITO3HAHUSA 1 AKTUBHOTO IIPEOOPAa3OBaHHUA ACHCTBUTEABHOCTH. OIIEpUpPOBAHIE IPOCTPAHCTBECHHBIMI
0oOpazaMu OOBEAMHACT PAa3HBIE BHUABI VICOHONH H TPYAOBOHM AEATEABHOCTH, ABAACTCH OAHHM U3
PO eCCHOHAABPHO BAKHBIX KA4ECTB, II09TOMY aKTyaAbHA 3aAa9a (DOPMHUPOBAHUA ¥ OOYIAFOIITHXCH
IIPOCTPAHCTBEHHOIO MBIIIIACHUA KaK PAa3HOBHAHOCTH OOPAa3HOIO MBIIIACHHA — CYIIECTBEHHOTO
KOMITOHEHTA B IIOATOTOBKE K ITPAKTHYECKON ACATEABHOCTH 10 MHOIIM HAITPABACHIIAM.

[leap ocBOCHHSA IIPOrpaMmsl yaeOHOTO Kypca «l'eomerpus» Ha 6a30BOM ypOBHE OOy4eHHSA —
00111e00pPa3sOBaTEABHOE U OOIIEKYABTYPHOE Pa3sBHTHE OOYYArOIIUXCA dYepe3 ODeCIeucHHe
BO3MOKHOCTH IIPHOOPETECHHA H HCIOAB3OBAHHUA CHCTEMATHYCCKUX ICOMETPHYCCKAX 3HAHHH U
ACHCTBUI, CHENU(MUIHBIX T€OMETPHH, BOZMOKHOCTH YCIIEIITHOIO IIPOAOAKEHHA OOPAa3OBAHHA 11O
CIIEIIMAABHOCTSAM, HE CBA3AHHBIM C IIPUKAAAHBIM HCIIOAB30BAHIEM TCOMETPHH.

ITporpamma 1o reomerpuu Ha 0A30BOM YPOBHE IIPEAHA3HAYCHA AASl OOYYAFOIIMXCSA CPEAHEH
INKOABI, HE HCIBITHIBABINNX 3HAYUTCABHBIX 3aTPYAHEHHMI Ha YpPOBHE OCHOBHOIO OOIIEro
obpasoBanus. TakuMm 00pazom, oOydaromuecs Ha 0a30BOM YPOBHE AOAKHEI OCBOUTBH OOIIIHE
MATEMATUYCCKUE YMEHHSA, CBA3AHHBIC CO CICIHM(DUKON I€OMETPHH U HEOOXOAUMBIC AASl KU3HH B
coBpeMeHHOM obi1recTBe. Kpome 3T0ro, OHH HMEIOT BO3MOMKHOCTb H3YYHUTh I€OMETPHIO OOAce
I'AYyOOKO, €CAM B AQABHEHINIEM BO3HHKHET HEOOXOAUMOCTh B TE€OMETPUYECKUX 3HAHHUAX B
IPO(PECCHOHAABHON ACATEABHOCTH.

AOCTIKEHIE IIEAH OCBOEHHSA IIPOIPAMMBI OOECHEYMBAETCA PEIICHUEM COOTBETCTBYFOIIIIX
3apad. IlpumopurerneiMu 3aaavamu ocBoeHmsa Kypca «l'eomerprm» ma 6asosom yposue B 10—11
KAACCAX SBAAFOTCH:

®  (dhopMHupPOBAHHE IIPEACTABACHUA O TECOMETPHH KaK YaCTH MUPOBOI KyABTYPBI I OCO3HAHUE

e€ B3aHMMOCBA3U C OKPY/KAFOIIIUM MHPOM;
¢ (HhopMHUpPOBAHHE IIPEACTABACHUA O MHOTOTPAHHIKAX M TEAAX BPAILICHHUA KAK O BAKHCHIIINX
MATEMATHYCCKIX MOACAAX, ITO3BOASFOINNX OIIMCHIBATD U H3y9aTh PA3HBIC SABACHNA
OKPY’KAIOIIIETO MUPA;

e dhopMHpOBAHHE YMCHHA PACIO3HABATD HA UYCPTEIKAX, MOACAAX M B PEAABHOM MHpE
MHOTOIPAHHUKHU U TE€AQ BPAIIICHU;

® OBAAAGHHE METOAAMH  PEINEHHA  32Aa9 Ha  IIOCTPOEHHSA Ha  H300paKEHHUAX
IIPOCTPAHCTBEHHBIX (DUTYP;

¢ (hopMHEpPOBAHIE YMEHUA OIEPUPOBATH OCHOBHBIMI IIOHATUAMI O MHOTOIPAHHHKAX U TEAAX
BPAILIEHHUA U UX OCHOBHBIMU CBOHCTBAMU;

® OBAAAGHHE AATOPUTMAMHU PEIIECHHUA OCHOBHBIX THIIOB 3aAad; (DOPMHPOBAHUE YMEHUS
IIPOBOAUTD ~ HECAOMKHBIC  AOKA3ATCABHBIC  PACCY)KACHHSA B XOAC  PCIICHUA
CTEPEOMETPHUYECKHX 3aAaY U 3aA2Y C IIPAKTHYECKIM COACPKAHUIEM;

® pasBUTHE  HMHTCAACKTYAABHBIX M TBOPYECKHX  CIIOCOOHOCTEH  OOyYarOIuxcH,
ITO3HABATEABHON aKTUBHOCTH, HCCACAOBATEABCKAX YMEHUH, KDHTHIHOCTH MBIIIIACHUS;

e dopmupoBaHre (QPYHKIHOHAABHOH IPAMOTHOCTH, PEACBAHTHON ICOMETPHH: YMEHHE

PACIIO3HABATH ITPOABACHUSA I'C€OMETPHYECKUX ITOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH
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pCaAI)HbIX KM3HCHHBIX CI/ITyaHI/IHX n HpI/I I/I3Y‘ICHI/II/I ApyI‘I/IX Y‘IC6HI)IX HPCAMCTOB,
IIPOABAEHUSA 3aBHCUMOCTEH U 3aKOHOMEPHOCTEH, (DOPMYANPOBATD HX Ha A3BIKE TEOMETPHH
U CO3AABATH T€OMETPHYCCKUIE MOACAH, IIPUMEHATh OCBOCHHBIN IT€OMETPUYCCKHH AIIIapaT
AASL PEIIIEHUA IIPAKTUKO-OPUEHTHPOBAHHBIX 3aAa4, HWHTEPIPETHPOBATH H OIICHUBATH
ITOAYYICHHBIC PE3YABTATHL.

OTAUYIHTEABHOH OCOOEHHOCTBIO IIPOTPAMMBI ABASETCA BKAIOYEHHE B KYPC CTEPEOMETPHH B
HAYAAE €rO M3YYCHHUA 3aAad, PEIIACMBIX HA YPOBHE MHTYUTHBHOIO ITO3HAHMUSA, M OIPEACACHHBIM
00pasoM OpraHHM30BaHHAA PadOTAa HAA HEMH, 9YTO CIIOCOOCTBYIOT PasBHTHIO AOTHYECKOIO U
IIPOCTPAHCTBEHHOIO MBIIIIACHHUSA, CTUMYAUPYET IIPOTEKAHNE HHTYHTHBHBIX IIPOIIECCOB, MOTHBHPYET
K AAABHEHIIIEMY U3YICHUIO IIPEAMETA.

[Ipearrourenne  OTAQETCA  HATASAHO-KOHCTPYKTHBHOMY — METOAYy OOyYEHHA, TO €CTh
TEOPETHYECKUE 3HAHUA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEAMETHO-IIPAKTHYECKOMN
AeATeABHOCTH. Pa3BUTHE IIPOCTPAHCTBEHHBIX IIPEACTABACHUI Y YYAIIUXCA B KYPCE CTEPEOMETPUH
IIPOBOAUTCA 32 CYE€T pEIIeHHA 33aAaY Ha CO3AAHHE IIPOCTPAHCTBEHHBIX OOPa3soB M 33aAaY Ha
OIIEpUPOBAHHUE IIPOCTPAHCTBEHHBIME OOpaszamu. Co3aaHme o0Opa3a IPOBOAHUTCA C OIOPOH Ha
HATASAHOCTB, 4 OIIEPHPOBAHIE OOPa3OM — B YCAOBUAX OTBACYECHHUA OT HATASAHOCTH, MBICAEHHOIO
HM3MEHCHHSA €O UCXOAHOIO COACPIKAHUAL.

OcHoBHbIe coaepkaTeAbHble AmHIN Kypca «I'eomerpum» B 10—11 kaaccax: «MuOrorpanHuKm»,
«[IpAmpre M TIAOCKOCTH B IpocTpaHCTBe», «Teaa Bparmenus», «Bexropbsl m KOOpAMHATH B
npoctpancTsey.  PopMHpPOBAHME  AOTHYECKHX YMEHHH  PACHPEACAAETCA HE TOABKO IO
COAEPKATEAPHBIM AUHHAM, HO U IIO TOAAM OOYYEHHS HA YPOBHE CPEAHETO OOIIIEro 0OOpa3OBaHMA.

Coaeprxanue 0Opa3oBaHusA, COOTBETCTBYIOIIEE IIPEAMETHBIM PE3yAbTATAM OCBOCHHA pabodeit
IIPOTPAMMBI, PACHPEACAEHHBIM IO T'OAAM OOYYEHHSA, CTPYKTYPUPOBAHO TaKUM OOPa3OM, ITOOBI
OBAQACHHE ICOMECTPHYCCKUMH ITOHATHAMU M HAaBBIKAMI OCYILIECTBASAOCH ITOCACAOBATEABHO U
ITOCTYIATEABHO, C COOAFOACHHEM IIPHHITUIIA IIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUA BKAFOYAAUCD
B OOIIYIO CHCTEMY I€OMETPHYECKHX IIPEACTABACHUN OOYJAFOIIMXCA, PACIIHPAA U YrAyOAds eé,
00pasys IPOYHBIC MHOMKECTBCHHBIC CBA3ML

Mecro yuebGHOro Kypca B yae6HOM IIAaHe

Ha nsydenne reomerpum orsoantcs 2 gaca B HeaeAro B 10 xaacce m 1 gac B meaearo B 11

KAACCE, BCETO 3a ABa ToAa 0Oyduenus - 102 yaeOHBIX uac
Coaeprxanue yueGHOro Kypca

10 KAACC

ITpAMbBIe 1 TAOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE ITOHATHA cTepeomerpun. Todka, IpAMasd, IIAOCKOCTD, IIpocTpancTso. [lonarue 06
AKCHOMATHYECKOM ITOCTPOEHUH CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHUH U CAEACTBUA U3 HHUX.

Bzanmuoe pacroaoikeHne IpAMBIX B IIPOCTPAHCTBE: IIEPECEKAFOINNECA, ITAPAAACABHBIE U
CKpEINMBAIOIIHeCs IpsAMble. [lapaAAeABHOCTD IIPAMBIX M IAOCKOCTEH B IIPOCTPAHCTBE:
ITapAAAEABHBIE IIPAMBIE B IIPOCTPAHCTBE; HAPAAACABHOCTD TPEX IPAMBIX; ITAPAAACABHOCTD IIPAMOH U
ITAOCKOCTH. YTABI C COHAIIPABACHHBIMU CTOPOHAMH; YIOA MEKAY IPAMBIMEH B IIPOCTPAHCTBE.
[TapaAAeABHOCTD IIAOCKOCTEH: ITApaAACABHBIE IIAOCKOCTH; CBOMCTBA IIAPAAACABHBIX ITAOCKOCTEIL.
[Ipocretimmme mpocTpaHCTBEHHbIE (DHUIYPB Ha IIAOCKOCTH: TETPAdAP, KyO, ITaPaAACACIIHIICA;
IIOCTPOEHUE CEUCHHI.

[TeprieHAUKYAAPHOCTD IIPAMON M IAOCKOCTH: IIEPIIEHAMKYASPHBIE IIPAMBIE B IIPOCTPAHCTBE,
IIPAMBIE ITAPAAACABHBIC U TICPIIEHAUKYASIPHBIE K IIAOCKOCTH, IIPU3HAK IIEPIIEHAUKYAAPHOCTH IIPAMOI
U IIAOCKOCTH, TEOPEMa O IPAMOI IIEPIIEHAUKYAAPHOH IIAOCKOCTH. YTABI B IPOCTPAHCTBE: YTOA MEKAY

IIPAMOIT M ITAOCKOCTBIO; ABYTPAHHBIN YTOA, AMHEHHBI YTOA ABYIPaHHOTO yrAa. [leprremaukyasp m
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HAKAOHHBIE: PACCTOSHUE OT TOYKU AO ITAOCKOCTH, PACCTOAHNE OT IIPAMON AO ITAOCKOCTH, ITPOEKITHA
durypsr Ha mAOCKOCTB. [lepIEHAUKYAAPHOCTD ITAOCKOCTEH: IIPU3HAK IIEPIECHAUKYAAPHOCTH ABYX
mAockocTel. Teopema o TPEX HEPIIEHAUKYASIPAX

MuororpaHHuKHA

[TonATHEe MHOrOrpaHHHKA, OCHOBHBIE SAEMEHTBH MHOTOI'PAHHHKA, BBIITYKABIE M HEBBIITYKABIC
MHOTOTPAaHHHKH; Pa3BEPTKA MHOTOTrpaHHHKA. [Ipmama: 7-yroapHas mprsma; I'paHH U OCHOBaHUSA
IIPU3MBI; IIPAMAA U HAKAOHHAS IIPU3MbI; OOKOBAs U IIOAHAS IIOBEPXHOCTH IIPU3MEL [lapasseaeruriea,
MIPAMOYTOABHBIH HAaPAAACACIIMIICA M €ro CBOMCTBA. llmpammaa: #-yroApHas IHpaMHAQ, TPaHH U
OCHOBAaHHE IIUPAMUABL, OOKOBasg M IIOAHASl IIOBEPXHOCTb IIMPAMUABL; IIPABHABHASA U yCEUEHHASA
IIHPAMUIAQ. DAEMEHTHI IPU3MBI I TUPAMHABL | IpaBHABHEIE MHOTOIPAaHHUKH: IIOHATHE IIPABUABHOIO
MHOTOTPAHHHKA; IIPABUABHAA IIPU3Ma U IIPABUABHAS IINPAMUAA; IIPABUABHAS TPEYTOABHASA ITMPAMHAA
U IIPaBUABHBIN TeTPasAp; KyO. [IpeacTaBAeHHE O IIPABHABHBIX MHOTOIPAHHUKAX: OKTA9AP, AOACKAIAP
u urocasAp. CedeHUs IPU3MBL U ITIPAMUABL.

Cummerpuss B IPOCTPAHCTBE: CHMMETPUA OTHOCHTEABHO TOYKH, IIPAMOM, IIAOCKOCTH.
DAEMEHTB CHMMETPUU B IINPAMUAAX, TAPAAACACIIAIICAAX, IIPABUABHBIX MHOIOIDAHHHUKAX.

Brerancaenue sAeMEHTOB MHOTOIPaHHHKOB: pEOpa, AmMAaroHaAmu, yrAbel ITaormaabr GokoBoit
IIOBEPXHOCTH U IIOAHOH ITOBEPXHOCTH IIPAMOIT IIPU3MBI, ITAOIIIAAb OCHOBAHUIM, TeOpeMa O ODOKOBOM
IIOBEPXHOCTU HPAMOH Ipu3Mbl. [IAoIaap OOKOBOIT ITOBEPXHOCTH H ITOBEPXHOCTH IIPABUABHON
IIIPAMUABL, TEOPEMA O IIAOINAAM yCeUEHHON rupaMuAbL [lonsarue 06 06béme. OOBEM IUPAMHUAHI,
ITPH3MBL.

[ToaoOnbre Teaa B mpocrpanctBe. COOTHOIINEHHA MEKAY IAOIIAAAMU IIOBEPXHOCTEH,
00BEMAMU TTIOAOOHBIX TEA.

11 KAACC

Teaa Bpamenus

HuAmBHApHYECKas IOBEPXHOCTb, OOPA3YIOIIHE IIMAHHAPHYECKOH IIOBEPXHOCTH, OCh
LHIATHAPHYECKON HOBEpXHOCTH. [IMAMHAp: OcHOBaHHMA M OOKOBasA ITOBEPXHOCTB, OOpA3yroIas u
OCB; TIAOIIIAAB OOKOBOM M IIOAHOI ITOBEPXHOCTH.

Konndeckas IOBepXHOCTb, 0OOpas3yroIide KOHHYECKOH ITOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOI IToBepxHOCTH. KOHYyC: OCHOBaHME 1 BepInHa, OOPa3yIOmas U OCh; IIAOIIAAb OOKOBOI
U IIOAHOW IIOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3yIOIIMEe M BBICOTA; OCHOBAHHUA H OOKOBAf
ITOBEPXHOCTE.

Cdepa m rmmap: 1eHTp, pPaAHyC, AHAMETP; IAOIIMAAb HOBepxHOCTH cdepbl. Bsanmuoe
pacrioaokerue cdeprl U IIAOCKOCTH; KACATEABHAA IIAOCKOCTD K cbepe; IIAOIIaAb CHEPHL.

M300paxenne TeA BpallleHUA Ha IAOCKOCTH. Pa3sBEépPTKa IIMAMHAPA U KOHYCA.

KomOunmnaruu TeA BparmeHus 1 MHOTOIPAHHHKOB. MHOTOIpaHHHK, OIIMCAHHBI OKOAO cdephl;
cepa, BlIICaHHAS B MHOIOTPAHHHK, HAU TEAO BPAITICHHA.

[Touatue 06 o06BEMe. OcHOBHBIE CcBOIicTBAa O0BEMOB TeA. Teopema 00 o0OBEME
IIPAMOYTOABHOIO ITAPAAACACITHIIEAA B CACACTBHA U3 HeE. OOBEM ImAHHAPA, KOHyca. OOBEM I1apa u
ITAOITIAAD CPEpPBHI.

[TopoOnbre Teaa B mpocrpanctBe. COOTHOIIEHHA MEKAY IAOIIAAAMU IIOBEPXHOCTEH,
00BEMAMHI TOAODHBIX TEA.

Cedenna nmuAMHApPA (TAPAAAEABHO U IEPIIEHAMKYAAPHO OCH), CEYEHHA KOHYyCa (IapaAAEABHOE
OCHOBAHUIO U IIPOXOAMAIIIEE IITapa Yepe3 BEPIITNHY), CEUCHUA

BexTopbI 1 KOOPAHMHATEI B IIPOCTPAHCTBE

Bexrop Ha maockoctn m B mpoctpanctBe. CAOKEHNE M BBIYHTAHUE BEKTOPOB. Y MHOKEHHE

BEKTOpa Ha YHCAO. Pazaoxenue BCKTOpa IIO TpéM HCEKOMITAAHAPHBIM  BEKTOPaM. HpaBI/IAO

5



mapasAeAenuieAa. Permenne 3aAad, CBA3AHHBIX C IIPUMEHEHHEM IIPABUA ACHCTBHII C BEKTOPAMHU.
IIpamoyroabpHas cucrema KOOPAHHAT B mpocTpancTse. Koopannarer Bekropa. Ilpocreiimue 3aaaun
B KOOPAMHATAX. YTOA MeKAY BekTOopamu. CkaagpHOE IIPOM3BEACHHE BEKTOPOB. Brramcaenme yraos
MEKAY IPAMBIMA U ITAOCKOCTAMH. KOOPANHATHO-BEKTOPHBIH METOA IIPH PEIIEHUN TEOMETPHYCCKIAX
32AQ49.
ITaaaupyeMbIe pe3yAbTATEI
AVYHOCTHBIE PE3yABTATEI

AUMYIHOCTHBIE  PE3YABTATHI OCBOCHHA IPOrPaMMBI  yueOHOro mpeamera «Martematuka»
XapaKTEPHU3YFOTCA:

I'pasxpancKoe BoctiMTaHHE:!

c(POPMUPOBAHHOCTBPIO ~ TPAKAAHCKOH  IIO3UINK  OOYYAIOIIErOCAd KAaK AKTUBHOIO U
OTBETCTBEHHOTO YAEHA POCCHICKOIO OOIIECTBA, IIPEACTABACHHEM O MATEMATHYECKHX OCHOBAX
PYHKIIMOHUPOBAHUSA PA3AUIHBIX CTPYKTYP, ABACHUIL, IIPOIIEAYP IPAKAAHCKOTO OOIIECTBA (BBHIOOPHI,
OIIPOCHL U IIP.), YMEHHEM B3aHMOACHCTBOBATb C COIMAABHBIMU MHCTHUTYTAMU B COOTBETCTBUU C UX
PYHKIUAMY 1 Ha3HAYCHHEM.

ITarprornyeckoe BocnuTaHMe:

cpOPMHPOBAHHOCTBIO POCCUICKON I'PAKAAHCKOM MACHTHYHOCTH, YBAKEHUA K IIPOIIAOMY H
HACTOSAIIIEMY POCCHICKON MaTEMATHKH, IIEHHOCTHBIM OTHOIIIEHHEM K AOCTH/KEHHAM POCCHICKHX
MATEMaTUKOB M POCCHICKON MATEMATHYECKOM IMKOABL, K HCIOAB3OBAHHIO 3THX AOCTIKEHHH B
APYTHX HAyKaX, TEXHOAOTHAX, CPepPax SKOHOMUKH.

AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMA:

OCO3HAHHEM  AYXOBHBIX IIEHHOCTEH  POCCHICKOIO  HapOA2;  CPOPMUPOBAHHOCTHIO
HPAaBCTBEHHOIO CO3HAHUSA, 3THYECKOIO IIOBEACHHA, CBA3AHHOIO C IPAKTHYECKUM ITPUMEHEHUEM
AOCTHKEHHII HAYKH M ACATEABHOCTBIO YY€HOIO; OCO3HAHHEM AHYHOIO BKAAAAd B IIOCTPOCHHE
YCTOHYHBOIO OYAYIIIETO.

DcreTnyeckoe BOCIUTAHUE:

3CTETHYECKUM OTHOIIEHUEM K MUPY, BKAIOYAA ICTETHKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aAaY, PEIIEHUI, PACCYKACHHH; BOCHPHHMYUBOCTBIO K MATEMATHYECKHUM ACIIEKTaM
PA3AMYIHBIX BUAOB HCKYCCTBA.

®Pu3uyecKoe BOCIIUTAHUE:

cpOpPMHPOBAHHOCTBIO YMEHHA IIPUMEHATh MATEMATHYECKUE 3HAHMA B UHTEPECAX 3AOPOBOTO U
6e30I1acHOro 00pasa KU3HU, OTBETCTBEHHOIO OTHOIIIEHUA K CBOEMY 3AOPOBBIO (3AOPOBOE IIMTAHUE,
cOAAAHCHPOBAHHBIN PEKUM 3AHATUI U OTABIXA, peryAspHas (DU3HIecKas aKTHBHOCTB); (DU3HIECKOTO
COBEPIIEHCTBOBAHMUSA, IIPU 3AHATHAX CIIOPTHBHO-O3A0POBHTEABHON ACATEABHOCTBIO.

TpyaoBoe BociuraHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOAIOOHUS; HHTEPECOM K PA3AHYHBIM chepam
PO EeCCHOHAABHOMN ACATEABHOCTH, CBA3AHHBIM C MATEMATHKONH H €€ IIPHUAOKEHUAMH, YMEHUEM
COBEpINATh OCO3HAHHBIN BEIOOP OYAyIIEH PO eccnn U PeaAn3OBBBATh COOCTBEHHbIE KU3HEHHbIC
ITAAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MATEMATHYECKOMY OOPAa3OBAHMIO U CAMOOOPA30BAHUIO HA
IPOTAKEHNN BCEH JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY YYACTHIO B PEIIEHUHN ITPAKTHYECKHX 3aAaY
MaTEMATHYIECKOI HAIIPABACHHOCTH.

DKoAormueckoe BOCIIUTAHUE:

c(pOpPMUPOBAHHOCTBIO IKOAOTHYECKOH KYABTYPEI, ITOHUMAHHEM BAUSAHHA COIIMAABHO-
5KOHOMHYECKUX IIPOIECCOB HA COCTOSIHHE IIPHPOAHOH M COIIMAABHOH CPEABI, OCO3HAHHEM

TAODAABHOTO XapaKTepa SKOAOTHYCCKHX HpO6A€M; OpI/ICHTaHHCﬁ Ha HpI/IMCHCHI/IG MATEMATHUICCKUX



3HAHHUIT AAfl PEIIICHHUA 32Aa9 B OOAACTH OKPYIKAIOIIEH CPEABI, IIAAHIPOBAHUA IIOCTYIIKOB 1 OLICHKH
HX BO3MOKHBIX ITIOCACACTBHI AASl OKPY/KAFOIIICH CPEABL

IleHHOCTH HAYYHOIO MO3HAHUA:

cpOPMHPOBAHHOCTBIO ~ MHUPOBO33PEHHUA, COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO
pasBHTHA HAYKH U OOINECTBEHHON MPAKTUKH, HOHUMAHHEM MATEMATHYECCKOH HAYKH KakK ceper
YEAOBEYECKOH ACATEABHOCTH, JTAIIOB €€ PasBUTHA M 3HAYUMOCTH AASl PA3BUTHA ITHBHAN3AIIHH,
OBAAACHUEM f3BIKOM MATEMATHKH U MATEMATHYCCKON KYABTYPOI KaK CPEACTBOM ITO3HAHUA MHUpa;
TOTOBHOCTBIO OCYIIECTBAATD IPOEKTHYIO M HCCACAOBATEABCKYIO ACATEABHOCTD MHAMBHAYAABHO U B
IpYIIIIE.

MeTanpeAMeTHBIE PE3yABTATHI
MerarpeAMETHBIE PE3YABTATBI OCBOCHHA IIPOrPaMMBI y4eOHOro mpeamera «MaremaTrkay
XAPAKTEPU3YIOTCA OBAAACHUEM VHHBEPCAABHBIMU ITO3HABATEABHBIMH O0Clc/ISUAMY, YHUBCHCANHBIMU
KOMMYHUKaIUBHBIMY OCUCIIBUAMY, YHUBEPCANLHBIMU PELYAANIUSHBIMU 0CUCIIEUAMI.
1) Yuusepcarsnsie mosmaBaTeAbHBIE detlcnisus, obecnewusarm Popmuposarie 6azo6urx KOZHUMUEHBIX
npoyeccos  o0yuarmuxca  (0c6oerue  Men0006  nO3HaAUA  OKPYAHCaromeo  Mupa;  npuUMererue  A02UUECKUX,
UCCNe006ameNbCKUX Onepayutl, YMerull pabomants ¢ ungopmayuei).
Ba3oBble AOTMUECKHME ACCTBHA:
® BRBAATH U XapPaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKA MAaTEMATHYECKUX OOBEKTOB,
IIOHATHH, OTHOIIEHHUI MEKAY ITOHATHAMHU; (POPMYAHUPOBATH OIPEACACHHUA IIOHATHUIL
YCTAaHABAMBATD CYIIIECTBEHHBIN IPHU3HAK KAACCU(DHUKAIIIN, OCHOBAHUA AAA OOOOIIEHU 1
CpaBHEHMUSA, KPHTEPHUH IIPOBOAMMOTO AaHAAHU34;
®  BOCHPHUHHMATH, (POPMYAHPOBATH H IPEOOPA3OBHIBATH CYKACHHUSA: YVIBEPAUTEABHBIC I
OTPHIIATEABHBIE, CAHHIYHBIE, YACTHBIE U OOIIHE; YCAOBHBICE;

®  BEIMBAATH MATEMATHYCCKHE 3aKOHOMEPHOCTH, B3aHMOCBS3H U IIPOTHBOpeYNA B (PaKTax,
AQHHBIX, HAOAFOAGHHAX U YVIBEPHKACHUAX; IIPEAAAraTh KPHUTEPHH AAA  BBIABACHUA
3aKOHOMEPHOCTEI U IIPOTUBOPEYNLI;
® ACAATH BBIBOABI C HCIIOAB30BAHHEM 3aKOHOB AOTHKH, ACAYKTUBHBIX H HHAYKTHBHBIX
YMO3AKAFOYCHHH, YMO3AKAIOUCHHUI 110 AHAAOTHH;

® IIPOBOAHUTBH CAMOCTOATEABHO AOKA3aATEABCTBA MATEMATHIECCKHIX YTBEPHKACHUI (IIPAMBIC H OT
IIPOTHUBHOTO), BBICTPAMBATH APIYMEHTALIMIO, IIPUBOAUTH IIPHUMEPHI M KOHTPIIPHUMEPHI;
0OOCHOBBIBATH COOCTBEHHBIE CYKACHHSA 1 BEIBOABI;

®  BHIOHPATH CIIOCOD PEIIEHUA YIeOHOI 3aAa4H (CPABHUBATH HECKOABKO BAPUAHTOB PEILICHUA,

BBIOHPATH HAHOOAEE IIOAXOAAIIHH C YIETOM CAMOCTOATEABHO BBIACACHHBIX KPUTEPUEB).

Ba3oBblie nccaepoBaTeABCKHE ACHICTBUA:

®  ICIIOAB30BATH BOIIPOCH! KAK MCCACAOBATCABCKHII MHCTPYMEHT HO3HAHNS; (POPMYAHPOBATH

BOIPOCHI, (DUKCUPYIOIIUE IIPOTUBOPEYHE, IIPOOAEMY, YCTAHABAUBATD NCKOMOE U AAHHOE,
dpopMHPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO IIO3UIIUIO, MHEHIC;
® IIPOBOAHUTH CAMOCTOATEABHO  CIIAAHUPOBAHHBIN  9KCIIEPHMEHT, HCCACAOBAHHE IIO
VCTAHOBAGHHUIO ~ OCOOEHHOCTEH  MATEMATHYECKOrO OODBEKTa, ABACHHA, IIPOIIECCA,
BBIABACHUIO 3aBICUMOCTEH MEKAY OOBEKTAMH, ABACHHIAMI, IIPOIIECCAMU;

®  CaMOCTOATEABHO (POPMYAHUPOBATH OOOOIEHUSA U BEIBOABI 11O PE3YABTATAM IIPOBEAEHHOIO
HAaOAFOACHISA, HCCACAOBAHUSA, OIECHHUBATH AOCTOBEPHOCTh IIOAYYCHHBIX PE3YABTATOB,
BBIBOAOB 1 OOOOIIEHNIT;

® IIPOrHO3UPOBATH BO3MOMKHOE PAa3BHTHE IIPOIIECCA, A TAK/KE BBIABUIATH IIPEAIIOAOKEHUA O

Ccro paSBI/ITI/II/I B HOBBIX YCAOBHUAX.



Pabora c uadopmanueii:

BBIABAATD AePUITHTH HHAOPMAITHH, AAHHBIX, HECOOXOAUMBIX AAfl OTBETA HA BOIIPOC U AAS
peleHns 3aAA9M;

BI)I6I/IpaTI) I/IH@OPM‘&L{HI’O 3 HCTOYHHKOB pa3AI/IqHI)IX TUIIOB, aHaAI/ISI/IpOBaTI)’
CHCTEMATH3HPOBATh M HHTEPIPETHPOBATE HH(MOPMAIHIO PA3AHYHBIX BHAOB H HOpMm
IIPEACTABACHHS,

CIPYKTYpUpPOBaTh ~ HH(OPMAIIHIO, IMPEACTABAATE €€ B pasAHYHBIX  (POpMax,
HAAIOCTPHPOBATD IPAPUICCKI;

OIICHUBATH HAAEKHOCTh HH(OPMAIMH II0 CAMOCTOATEABHO C(OPMYAUPOBAHHBIM

KpI/ITﬁpI/IHM.

2) Ynusepcanvrivie KOMMYHHKATHBHBIC 0elicinsus, 06ecnedusaron? c@hopMuposaniiocnty coyuansisix

HABbIK06 0@/%4?0%/%%[}1.

OO01mmenue:

BOCIIPHHUMATh B (POPMYAHPOBATH CYKACHHS B COOTBETCTBHH C YCAOBHSMH M I[CASMHU
OOIIIEHUS; ACHO, TOYHO, TPAMOTHO BBIPAKATH CBOIO TOYKY 3PEHMUA B YCTHBIX U IIMCHMEHHBIX
TEKCTAX, AABaTh IIOACHEHHSA II0 XOAY PEIICHHSA 3aAaYH, KOMMEHTHPOBATH ITOAYYECHHBIH
Pe3yABTAT;

B XOAE OOCYKACHHA 33AaBATH BOIIPOCH IIO CYIIECTBY OOCYKAAEMOM TEMBI, IIPOOACMBI,
peIraeMoi 3aAaYM, BBICKA3BIBATH MACH, HAIIEACHHBIC HAa ITOMCK PEIICHHSA; COITOCTABAATH
CBOU CYKACHHUSA C CYKACHUAMU APYIHX YIACTHHKOB AHAAOTA, OOHAPYKHBATH PA3SAMIHCE U
CXOACTBO IIO3UIIMH; B KOPPEKTHOH ¢opme POPMyAHpPOBATE PA3HOIAACHA, CBOH
BO3PAKCHUS;

IIPEACTABAATh PE3YABTATHI PEIICHUA 3aAA9M, 9KCIIEPHMEHTA, HMCCACAOBAHMSA, IIPOCKTA;
CAMOCTOATEABHO BBHIOMpATh (POPMAT BBICTYIACHHA C YYETOM 33Aa9 IPE3CHTAIUU U

OCODOEHHOCTEN ayAHTOPHH.

CorpyaHudecTBo:

IIOHHMATD U HCIIOAB30BATH IIPEHUMYIIECTBA KOMAHAHON 1 MHAUBHAYAABHON PaOOTEL IpH
perreHnN y4eOHBIX 3aAa¥; IIPUHHAMATH I[EAD COBMECTHOH ACATCABHOCTH, IIAAHHPOBATH
OPTraHU3AIIMIO COBMECTHOH paOOTHL, PACIPEACAATb BHABI PadOT, AOTOBAPHBATHCH,
OOCYKAATD IPOIIECC U PE3YABTAT PaOOTH; 0OOOIATh MHEHHUA HECKOABKIX AFOACKH;

y9aCTBOBATh B IPYMIOBHIX (POpMax paOOTH (OOCYKACHHA, OOMEH MHEHHUN, «MO3LOBBIE
IIITYPMbD» M MHBIC); BEIIIOAHATH CBOIO 9ACTh PaOOTHI H KOOPAMHIPOBATH CBOU ACHCTBHSA C
APYTHMI 9ACHAMH KOMAHABI; OLICHHBATH KAYECTBO CBOCTO BKAAAQ B OOIIHUI IIPOAYKT IIO

KpI/ITepI/IHM, C(pOpMyAI/IpOBaHHbIM Y9aCTHHUKAMH BSaHMOACfICTBPIH.

3) Vuusepcarsmnsie perysaraBabIe deilcnisus, obecnedusaton: Gopmuposariie cMuiea06b1X Yomanosox u

ICUSHEHHBIX HABLIKOE JIUYHOCTIIU.

CamoopraHusanms:

COCTABAATD ITAQH, AATOPHTM PEIICHUSA 3aAaYH, BEIONPATE CITOCOO PEIICHHSA C YIETOM
HMEFOIITUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, ApPTYMEHTHPOBATE U

KOPPEKTHPOBATH BAPUAHTHI PEIICHUI € y4€TOM HOBOU MH(OPMAIINHL.

CaMOKOHTPOAB:

BAAACTD HABBIKAMH ITO3HABATEABHOI PeACKCHH KaK OCO3HAHHA COBEPIIAEMBIX ACHCTBIIH
U MBICAUTEABHBEIX ITPOIIECCOB, HMX PE3YABTATOB; BAAAECTH CIIOCOOAMH CAMOIIPOBEPKH,

CaMOKOHTPOAA HpOI_[CCCEl n pCSyAbTaTa pCIJ_IGHI/I}I MATEMATIYIECKOI 3aAA4M,



® IIPEABHAECTH TPYAHOCTH, KOTOPBIE MOIYT BO3HHKHYTH IIPH PEIICHUU 33AA9H, BHOCHTDH
KOPPEKTHBBI B ACATEABHOCTD Ha OCHOBE HOBBIX OOCTOSTEABCTB, AAHHBIX, HAMACHHBIX

OIITMOOK, BBIABACHHBIX TPYAHOCTEI;

®  OIICHHBATH COOTBETCTBHE PE3YABTATA IIEAH U YCAOBHUAM, OOBACHATD IPUIHMHEI AOCTHAKCHHSA
HAU HEAOCTIDKECHHUA PE3YABTATOB ACATEABHOCTH, HAXOAUTH OIIHOKY, AaBaTh OLECHKY
HIPHOOPETEHHOMY OITBITY.
ITpeameTHBIE pe3yAbTATHI
10 KAACC

Omnepuposath HOHATUAMH: TOUYKA, IIPAMAs, IIAOCKOCTE.

[IprMeHATs aKCHOMBI CTEPEOMETPHH M CAEACTBHA M3 HUX IIPH PEIIECHUN I€OMETPHYECKHX
32A29.

Omnepuposath TOHATUAMH: IAPAAAEABHOCTD U IIEPIIEHAUKYAAPHOCTD IIPAMBIX H IIAOCKOCTEH.

Kaaccndunupopats B3aHMHOE PACIIOAOKEHIE IIPAMBIX U IIAOCKOCTEH B IIPOCTPAHCTBE.

OmnepupoBath HOHATUAME: ABYTPAHHBIN YIOA, TPAHI ABYTPAHHOIO YIAa, PEOPO ABYIPAHHOTIO
YI'A2; AMHEMHBI YTOA ABYTPAHHOTO YTAQ; TPAAYCHAA MEPA ABYTPAHHOIO YTAQ.

OHCpHpoBaTb ITIOHATUAMI: MHOI‘OFpaHHI/IK, BbIHyKAbIﬁ nu HCBBIHYKAI)II‘/‘I MHOFOI‘paHHHK,
5AEMEHTHI MHOI'OIPAHHUKA, IIPABUABHBII MHOTOIPAaHHHK.

PacniosHaBaTth OCHOBHBIE BHABI MHOTOIPAHHUKOB (IIMPAMHAQ; IIPU3Ma, IIPAMOYTOABHBIN
ITAPAAACACIIHIIEA, KYO).

KaaccudunupoBaTs MHOrOIpaHHUKH, BEIOUPAsd OCHOBAHUA AASl KAACCH(DHKAIINN (BBIITYKABIC
1 HEBBIIYKABIC MHOIOIPAHHHKH; IIPABUABHBIE MHOTOIPAHHHKHU; IIPAMBIE M HAKAOHHBIE ITPU3MBI,
ITAPAAACACIIHIICAB).

Omneprposarh TOHATHAME: CEKYIIIAA ITAOCKOCTb, CEYEHNE MHOIOIPAHHHKOB.

OOBACHATH TPHHITUIBI IIOCTPOCHHA CEYEHUH, HCITOAB3YA METOA CAEAOB.

Crponutp cedeHHSA MHOTOIPAHHHUKOB METOAOM CAEAOB, BBIIIOAHATH (BBIHOCHBIE) IIAOCKHE
YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (DUTYP: BUA CBEPXY, COOKY, CHH3Y.

Perratp 3aAaun Ha HAXOKAECHHE TE€OMETPUYECKUX BEAUYHH II0 OOPa3IiaM HMAU AATOPHTMAM,
IIPUMEHSAA U3BECTHBIE AHAAUTHYECKHE METOABI IIPHU PEIIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3aAQY
HA BBIYHCACHUE PACCTOAHUI MEKAY ABYMA TOYKAMH, OT TOYKH AO IIPAMOHM, OT TOYKH AO IAOCKOCTH,
MEKAY CKPEITUBAFOITIMUCH ITPAMBIMU.

Permars 3apaun Ha HAXOXKACHHE I€OMETPHYECKUX BEAHMYHH IIO OOPA3IaM HMAH aATOPHTMAM,
IIPUMEHSAA U3BECTHBIE AHAAUTHYECKHE METOABI IIPHU PEIIEHUH CTAHAAPTHBIX MATEMATUYECKUAX 3aAQY
HA BBIYFICACHHUE YITAOB MEKAY CKPEITHUBAFOIITUMUCH IPAMBIMHU, MEKAY IPAMOM U IIAOCKOCTBIO, MEKAY
ITAOCKOCTAMH, ABYIPAHHBIX YTAOB.

Beramcaare 0ObEMBI M IIAOIIAAM ITOBEPXHOCTEH MHOTOIPAHHUKOB (IIPH3Ma, ITHPAMHAQ) C
npuMeHeHueM (DOPMYA; BEIYHCAATH COOTHOIIEHHA MEKAY IAOIIAAAME IIOBEPXHOCTEH, 0ObEMAME
ITOAOOHBIX MHOTOIPDAHHIKOB.

OmnepupoBarh HOHATUAMH: CAMMETPHA B IIPOCTPAHCTBE; LIEHTP, OCh U ITIAOCKOCTb CHMMETPHUM;
LIEHTP, OCh U IIAOCKOCTb CUMMETPHH (DUIYPEL

M3BaexaTp, mpeoOpasoBBBATh U HHTIEPIPETHPOBATh HMHAMOPMALIUIO O IIPOCTPAHCTBEHHBIX
IEOMETPHYECKUX (PUIYPaxX, IIPEACTABACHHYIO Ha YEPTEKAX U PUCYHKAX.

[Ipumenars  reomerpudeckue  (pakTbl  AAA  PEIIEHHUA  CTEPEOMETPHYECKHX  3aAad,
IIPEATIOAATAFOIIHIX HECKOABKO IIIATOB PEILIEHMUA, ECAU YCAOBHA IIPUMEHEHUA 3aAAHBL B ABHOI popMe.

[IpumenaTs IIPOCTEHINEE IIPOIPAMMHBIE CPEACTBA H  IACKTPOHHO-KOMMYHUKAIITOHHBIC

CHCTEMBI IIPH PEIICHUHN CTEPEOMETPUYIECKIX 3aAa4.



ITpuBOAHTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEI B IIPUPOAE U KU3HH, PACIIO3HABATD
IIPOABACHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATs IIOAYYEHHBIE 3HAHHMA Ha IIPAKTHKE: AHAAHSHPOBATH PEAABHBIE CHIYAIIMHA I
IIPUMEHATH U3YYEHHBIE IIOHATHA B IIPOIIECCE TIOUCKA PEITECHHIA MATEMATHIECKA C(DOPMYANPOBAHHOM
IIPOOAEMBI, MOACAHPOBATh PEAABHBIE CUTYAIINH Ha fA3BIKE T€OMETPHH, HCCACAOBATH IOCTPOCHHBIE
MOAEAHM C HCIIOAB30OBAHHEM IE€OMETPHYECKHX IOHATHH H TEOPEM, alliapara aAreOpbl; perrmaTh
ITPAKTHYIECKHIE 3aAQYH, CBA3AHHBIE C HAXOKACHIEM I'€OMETPHUIECCKIX BEAHYNH.

11 KAACC
OnepupoBarh HOHATHAMHI: ITHUAUHAPHUYECKAs ITOBEPXHOCTB, OOPA3YIOIINE IHAMHAPHYECKOM
ITOBEPXHOCTH; ITAAUHAD; KOHIHYECKAA IIOBEPXHOCTD, OOPA3YFOIITHE KOHUMIECKOH IIOBEPXHOCTH, KOHYC;
cpeprraeckas MOBEPXHOCT.

PacniosnaBath TeAa BpareHus (IIMATHADP, KOHYC, cpepa | Imap).

OOBACHATD CIIOCOOBI IOAYICHHSA TEA BPAILICHUA.

KaaccudpunuposaTs B3aHMHOE PACIOAOKEHHE C(DEPEI M TAOCKOCTH.

OmnepupoBate HOHATHAMHI: IITAPOBOH CEIMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTA;
IIAPOBOM CAOIT, OCHOBAHHE IITAPOBOIO CAOS, BBICOTA IITAPOBOIO CAOS; IITAPOBOIT CEKTOP.

BeramcaaTs OOBEMBI M IIAOIIAAM ITOBEPXHOCTEH TEA BPAIIECHHA, I€OMETPUYECKHX TEA C
puMeHeHueM HOPMYA.

OnepupoBarth IMOHATUAMA: MHOTOI'PAHHHK, BIIMCAHHBINA B C(DEPy U OIIMCAHHBIN OKOAO cpephl;
cepa, BrImcaHHaA B MHOTOIPAHHHIK HAH TEAO BPAIIIECHUSL.

BEr4ucAATh COOTHOIIIEHNA MEKAY IIAOIIAAAMI ITIOBEPXHOCTEH 1 OOBEMAMI IIOAOOHBIX TEA.

MsoOpaxars nsydaempie (HUIYPH OT PYKH M C IPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BEITOAHATD (BBIHOCHEIE) IIAOCKHE YEPTEKH M3 PUCYHKOB IIPOCTBIX OOBEMHEIX (PUIYP: BHA
CBEPXY, COOKY, CHU3Y; CTPOHTDH CEYCHUA TEA BPAIICHHA.

M3BAexaTh, MHTEPIPETUPOBATE M IIPEOOPA3OBEIBATH MH(MOPMAIUIO O IPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYPaX, IIPEACTABACHHYIO Ha YE€PTEKAX U PUCYHKAX.

Omnepuposath HOHATHEM BEKTOP B IIPOCTPAHCTBE.

BeIoAHATS AETICTBUSA CAOKEHHA BEKTOPOB, BBIYUTAHHA BEKTOPOB M YMHOKEHHUSA BEKTOPA Ha
YHCAO, OOBACHATD, KAKUMI CBOMCTBAMI OHH OOAAAQTOT.

[TpumMeHATH IPaBUAO TAPAAACACIIUIIEAA.

OnepupoBarh ITIOHATUAMU: ACKAPTOBEL KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYAB BEKTOPA,
PABEHCTBO BEKTOPOB, KOOPAMHATEI BEKTOPA, YIOA MEXKAY BEKTOPAMH, CKAAAPHOE IPOU3BEACHHE
BEKTOPOB, KOAAMHEAPHBIC M KOMIIAAHAPHBIEC BEKTOPEL

HaxoAuTs cymMMy BEKTOPOB U IIPOH3BEACHHE BEKTOpPA HA YHCAO, YITOA MEKAY BEKTOPAMH,
CKAAAPHOE IIPOU3BEACHHE, PACKAAABIBATH BEKTOP IO ABYM HEKOAANHEAPHBIM BEKTOPAM.

3aAaBaTh TAOCKOCTDb YPABHEHUEM B ACKAPTOBOI CHCTEME KOOPAMHAT.

[Ipumensars  reomerpudueckne  (PaKTBl  AAA  PEIICHHA  CTEPEOMETPUYECKUX — 3aAad,
IIPEATIOAATAFOIIHIX HECKOABKO IIIATOB PEIIEHMUSA, ECAU YCAOBHA IIPUMEHEHNA 3aAAHBL B ABHOI popMe.

Permate mpocTeiinmme reoMeTpHYECKE 3aAaYN HA IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOAAQ.

Perrate  3aAa9l  HA  AOKA32TEABCTBO MATEMATHYECKUX OTHOIICHHH M  HAXOKACHHE
IEOMETPUYECKIX BEANYHH IO ODOpasIaM HAH AATOPHTMAM, IIPHMEHAA H3BECTHBIE METOABI ITPH
PEIIeHNN CTAHAAPTHBIX MATEMATHIECKUX 3aAa.

[IpumeHATs TPOCTEHIIIHE IIPOrPAMMHBIE CPEACTBA U IACKTPOHHO-KOMMYHHKAIIMOHHBIC

CHCTEMBI IIPH PEIICHUHN CTEPEOMETPUYIECKIX 3aAa4.
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HpI/IBOAI/ITI) HpI/IMCPI)I MATEMATHUYICCKHX SaKOHOMepHOCTCﬁ B HpI/IpOAC 1 )KU3HU, paCHOSHaBaTb

HPOHBACHI/IC 34KOHOB I‘COMCTpI/II/I B HMCKYCCTBE.

HpI/IMCH}ITb IIOAYYCHHBIC 3HAHHUA HaA IIPAKTHKC: AHAAU3HUPOBATH PCAABHBIC CHTyallUH U

IIPUMEHATH U3YYEHHBIE ITOHATHA B IIPOIIECCE TIOMCKA PEITECHHIA MATEMATHIECKA C(DOPMYANPOBAHHON

HPO6A€MI)I, MOACAHPOBZ{TI} pCaAI)HI)IC cuTyanuu Ha SA3BIKC FCOMCTPI/II/I, HMCCACAOBATH ITOCTPOCHHBIC

MOACAH C HCIIOAB3OBAHHEM I'COMETPHICCKUX IIOHATAA H TEOpEM, aIlrapara Q.AI‘C6pr; pemnratp

IIPAKTHYICCKIIC 3aAA9H, CBA3AHHBIC C HAXOKACHHUCM I'€COMCTPHUYICCKUX BCAMYIH.

Temaruueckoe IIAAHUPOBAHNE

10 KAACC
KoangectBo yacos DAeKTpOHHBIE
HanmeHnoBaHue pa3sA€AOB U TEM nudpoBLIe
POrpaMMbI Bcero o0pasoBaTeAbHBIE
pabdoTsr
pecypcsl
1 Bseaenue B crepeomerpuro 10 1 https://resh.edu.ru
) [1psiMere 1 ITAOCKOCTH B IIPOCTPAHCTBE. ) 12 1 https:/ /resh.eduru
ITapaaAeABHOCTD IIPAMBIX U IIAOCKOCTEH *
3 HCpHCHAI/IIfyAﬂpHOCTb IIPAMBIX 1 21 5 hetps://resh.edu.ru
IIAOCKOCTEN
5 MHororpaHHuKH 11 1 https://resh.edu.ru
6 OOBEMBI MHOTOIPAHHUKOB 9 1 https://resh.edu.ru
I1 6006
7 OBTOPERHE, 050 HHETTHE, 5 https://resh.edu.ru
CHUCTEMATU3AIINA 3HAHUHI
OBILIEE KOAMYECTBO YACOB I1O 68 6
TTPOIPAMME
11 KAACC
KoanuecrBo yacos DAeKTpOHHBIE
HanMmeHnoBaHME pa3sA€AOB U TEM 1 poBBIE
Ne 11/ P Kowrp. (mpposzre)
IPOrpaMMbI Bcero oOpa3oBareAbHBIE
padorsl
pecypcsl
1 Teaa BparieHus 12 1 https://resh.edu.ru
OOBéMBI TEA 6 1 https://resh.edu.ru
BekTops! 1 KOOPAMHATEHL B TIPOCTPaHCTBE 11 1 https://resh.edu.ru
IT 6006
4 OBTOPEHHE, 000 mer/Ie, 5 https://resh.edu.ru
CHCTEMATHU3AIIUA 3HAHUI
OBILIEE KOAMYECTBO YACOB I1O a4 3
TTPOI'PAMME
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IToypouHoe maaHumpoBaHmIe

10 KAACC
Ne Koa-Bo Popma
Coaeprkanne yueGHOro MaTepruasa
ypoka JacoB KOHTPOAA
Breaenue B crepeomerpuro (10 u)
1 OCHOBHBIE IOHATHA CTEPEOMETPUU: TOYKA, IIPAMAs, 1
ITAOCKOCTb, IIPOCTPAHCTBO.
2-3 [TonsTusa: nepecexaromyecs IAOCKOCTH, IIEPECEKAFOIIIHECH 5
HpAMas U IIAOCKOCTD
4 3HAKOMCTBO C MHOTOIPAHHHKAMU, H300PaKEHIE 1
MHOTOI'DAHHUKOB Ha PHCYHKAX, HA IIPOCKIIMOHHBIX YEPTEKAX
5-6 HawaabHBIe cBeAeHHA O KyDe U ITHPAMUAE, UX PA3BEPTKU U 5
mMoaean. CedeHHs MHOTOIPAHHUKOB
7-9 [NTomsATrE 06 AKCHOMATIYECKOM IOCTPOCHHUN CTCPCOMETPHI: 3
AKCHOMBI CTEPEOMETPHH U CACACTBUA HX HUX
10 KouTpoapHas pabora 1o Teme «BBeACHHE B CTEPEOMETPHION 1 KP
ITpamere u maockoctu B mpocrpancree. ITapasreabHOCTE IPAMBIX U AOCKOCTEH (12
a)
11 Bzanmmoe pacrroAoxkeHue IPAMBIX B IIPOCTPAHCTBE:
IIEPECEKAFOIINECS, TAPAAAEABHBIE U CKPEIIUBAIOIIHECH 1
LIpAMBIE
12-13 | I[IaparA€ABHOCTD IIPAMBIX U ITAOCKOCTEH B IIPOCTPAHCTBE:
ITAPAAACABHBIE IIPAMBIE B IIPOCTPAHCTBE; HAPAAAEABHOCTD TPEX 2
IIPAMBIX
14 VTABI C COHOIIPABACHHBIMI CTOPOHAMH 1
15-16 | Yroa MexAy HPAMBIME B IIPOCTPAHCTBE 2
17 [TapaaAeAbHBIE ITAOCKOCTH 1
18 CaoricTBa I1apaAACABHBIX IIAOCKOCTEH 1
19 [Ipocretimue npocrpancTBeHHbIE (DUIYPHI HA TAOCKOCTH: 1
TETPadAP, KyO, TaPAAACACIIHIIEA
20-21 3aAavu HA IOCTPOECHUE CEUEHHE 2
22 Konrpoasnas pabora no teme «llaparseabHoCTs B
HIPOCTPAHCTBE» 1 KP
IlepnesankyAaapHOCTE B mpocTpaHcTie (21 u)
23 ITeprieHANKYAAPHOCTD IPAMOI M ITAOCKOCTH. 1
[TeprieHAUKYAIpHEIE IIPAMBIE B IIPOCTPAHCTBE
24 - 25 [TapaaaeAbHBIE IPAMBIE, ITIEPIIEHAUKYAAPHBIC K TAOCKOCTH 2
26— 27 | IlpmusHak IepIeHANKYAAPHOCTH IPAMOM M TAOCKOCTH 2
28 —29 | Teopema O IPAMOMN, EPIEHAUKYASPHOH K ITAOCKOCTH 2
30-32 | IlepreHAHKYASp ¥ HAKAOHHBIE: PACCTOSHIE OT TOYKU AO 3
IIAOCKOCTH, PACCTOSIHHE OT IPAMOIT AO IIAOCKOCTH
33 Kourpoarnaa padora 1o teme «l lepreHAUKYAIPHOCTD IIPAMOT 1 KP
U IIAOCKOCTID
34 -36 | Teopema 0O Tpex IEPIEHAUKYAAPAX 3
37—-38 | VroA MexAy IPAMOIT M TIAOCKOCTBIO 2
39—-40 | AByrpaHHBII yrOA 2
41 —42 | Ilpm3HaK IepIEHANKYAAPHOCTH ABYX ITAOCKOCTEH 2
43 Kourpoarnad padora 1o teme «l lepreHAUKyAIpHOCTD B 1 KP

HpOCTp AHCTBE»
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Mnuororpanauku (11 1)

44 [NousATHe MHOTOrpaHHUKA 1
45—-46 | Ilpusma 2
47 IMapaaaeaerrmmea 1
48 [Tapammaa 1
49 — 50 [TpaBuAbHas IIpamMmAa 2
51 -52 | Vceuennas nmupaMuAa. 2
53 Terpasap 1
54 Kourpoarnas padora mo teme «MHOTOrpaHHIKID 1 KP
OO6BeMBI MHOTOIPAHHHUKOB 9
55 [Tonstre o6bema. OObeM IPAMOYTOABHOIO IIAPAAACACIIAIICAD 1
56— 58 | OObem npAMOIL IPU3MBI 3
59 OObeM HAKAOHHOH IIPU3MBI 1
60— 62 | Obpem nmupamMuABL 3
63 Kourpoarnasa padora mo teme «OOBbEM MHOTOIPAHHUKOBY 1 KP
OGo06ieHne 1 cucremaTusanua yueoHoro marepuaasa (5 4
64— 68 | IloBropenne u cucremMaru3aius y9eOHOro MaTeprasa 3a Kypc ‘ 3
11 KAACC
Ne Koa-Bo ®opma
Coaeprkanue yueOHOro MmaTepruasa
ypoxa 4acoB KOHTPOAA
Teaa ppamenus (12 4)
1 IMoratue muanHEApa. [TAOIITAAB TOBEPXHOCTH IMAMHAPA 1
2-3 IMorsaTtue koryca. ITAOITAAD TOBEPXHOCTH KOHYCA 2
4 VceueHHBII KOHYC 1
5-6 Cdpepa u mrap 2
7-9 BzaumHuOe pacmoaoxkerne cpepbl # IAOCKOCTH 3
10-11 [Taomaas cepsrr 2
12 Konrpoasnas pabora no teme «Teaa Bparmenus» 1 KP
OGBemsI Tea (6 )
13 O0peM IUANHAPA 1
14 - 15 Ob6bem KoHyca 2
16 -17 O0peM 1rapa u ero vacreit 2
Kourpoarnaa padora 1o teme «llapasreabHOCTD B
18 HIPOCTPAHCTBE» 1 KP
Bexroprr n koopanHaTEI B ripocTpaHcTse (11 1)
19 ITonsaTtue BexTOpa. PaBeHCTBO BEKTOPOB 1
20 Caosenuve u BerauTaHue BeKTOpoB. CyMMa HECKOABKHX 1
BEKTOPOB.
21-22 YMHOXKEHHE BEKTOPA Ha IHCAO 2
23 -24 INpamoyroasnas cucrema koopAnHaT. KoopAuHaTe BekTopa 2
25-26 Ipocrefimme 3aaa4U B KOOPAHMHATAX 2
27-28 VYTOA MEKAY BEKTOPAMHU 2
29 KouTpoapHas pabora 1o Teme «l leprieHARKYASPHOCTD B 1 KP
IIPOCTPAHCTBE»
O6o0menue u cucremarusanus yue6Horo marepuaaa (5 u)
30 - 34 [ToBrOpeHne 1 cUCTEMATH3AMSA YIeOHOTO MATEPHAAA 32 KYPC ’ 5 I
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YuebHO-MeTOAmUECKOE 0OeciedeHne 00pa3oBaTEeABHOIO IIPOIECcca
O6azaTreApHBIE yUeOHBIE MATEPHAABI AA YICHHKA
I'eomerpust. 10-11 kaaccer: yueb. Aast 061e06pasoBar. yapeacHuit: 6a3oBblil 1 1poduA. ypoBHHT /
A. C. Aranacsn, B. ®. byrysos, C. b. Kaaomries u Ap. - 22 u3a. - M.: [Ipocserienne, 2023. - 255 c.
MeToAuYECKIE MATEPUAABI AAA YIUTEAA
Caaxksa C. M. T'eomerpusa. Iloypounsie paspaborku. 10—11 xaaccer: yueb. mocobume AAfA
obreobpasosar. oprannsanuii /C. M. Caaxsn, B. @. Byrysos. — M.: [pocserenne
IHudposeie 06pasoBaTeAbHBIE PECYPCBI M PECYPCHI CETH HHTEPHET
https://resh.edu.ru/
https:/ /www.yaklass.ru
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