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HOACHUTEJBHASA 3AIIUCKA
[TporpamMmMa mo MaTemMaTHKE Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus

paspaborana Ha ocHoBe PI'OC COO ¢ y4éToM COBPEMEHHBIX MUPOBBIX

TpeOOBaHMM, IPEABSIBISIEMBIX K MATEMATHUYECKOMY 00pa30BaHMIO, M TPATUITUI

poccuiickoro oopa3oBaHusl.
— ®enepanbHbIi 3akoH OT 29 nexadbps 2012 r. Ne 273-03 «O6 obpa3oBaHuM B
Poccuiickon @enepauumy;
— denepanbHbil 3ak0H oT 19 nekabps 2023 1. Ne 618-d3 «O BHeceHUU
u3MeHenuit B @enepanpHbiii 3akoH «O0 obpazoBanuu B Poccuiickoit denepanuny;
- denepanbHBI TOCYNapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT OCHOBHOTO
oO1ero oopazoBanus (yTB. mpukazoM Munnpocseienust Poccun ot 31 mast 2021 r.
Ne 287) (manee — ®I'OC O00);
— ®denepanbHbIl TOCYJAPCTBEHHBIN 00pa30BaTENbHBIA CTAHIAAPT CPEIAHETO
oOurero oopazoBanus (yTB. mpukazoM Munoopuayku Poccuu ot 17 mas 2012 r.
Ne 413) (manee — ®I'OC COO);
— @enepanpHas  oOpa3oBaTelbHas  MporpaMMa  OCHOBHOTO  OOWIEro
oOpazoBanus (yTB. mpukazom Munnpocsenienus Poccun ot 18 mas 2023 1. Ne 370)
(manee — ®OII O00);
— ®denepanpHas 00pa3oBaresibHas MPOrpaMMa CpeIHETo O0IIero 00pa3oBaHUs
(yTB. mpukazom Munnpocsenienusi Poccun ot 18 mas 2023 1. Ne 371) (nanee —
®OII COO);
— npuka3 Munnpocsenienust Poccuu ot 21 centsopst 2022 r. No 858
«O0 yTBepKIEeHUU dbenepanpHOro  mepeyHsT  y4EOHHMKOB, JOMYIIEHHBIX
K UCIIOJIb30BAaHUIO MPU Pean3allii UMEIOIIUX TOCYJAPCTBEHHYIO aKKPEIUTAIINIO
o0pa3oBaTeNabHBIX MPOrpaMM HAaYaJdbHOrO OOIIEro, OCHOBHOTO OOLIETro, CPEAHEro
oO1iero oOpa3oBaHUsI OpPraHU3aLUSIMHU, OCYIIECTBIISIOMIUMHU 00pa30BaTEIbHYIO
JIEATEIIbHOCTh U YCTAHOBJIEHUS MPEJIETBbHOIO CPOKA UCIOJIb30BAHUS UCKITFOYEHHBIX
y4eOHUKOBY;
— npuka3 Munnpocsemienaus: Poccuu ot 21 mas 2024 r. Ne 347 «O BHeceHUHU
n3MeHeHui B npuka3z Munmnpocsemenust Poccuun ot 21 centsiops 2022 r. Ne 858
«O0 yTBepxkeHNH deepaTbHOTO MepeyHs YYCOHUKOB, TOMYIIICHHBIX
K UCIIOJIb30BAaHUIO MPH Pean3alii UMEIOIIUX TOCYJaPCTBCHHYIO aKKPEIUTAIINIO
o0pa3oBaTeIbHBIX MPOrpaMM HAaYaJdbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEAHEro
oOmiero oOpa3oBaHUS OpPraHU3AIMUSIMHU, OCYIICCTBISIIONIMMU 00pa30BaTEIbHYIO
JEATEIIbHOCTh U YCTAHOBJIEHUS MPEJIETLHOIO CPOKA UCIIOJIb30BAHUS UCKITIOUEHHBIX
y4EOHUKOB»»;
— npuka3 MunnpocBemenuss Poccun ot 4 oktsiops 2023 1. Ne 738 «O6
yTBEpXKJIeHUH (heJIepalibHOrO NIEPEUHs AIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB,
JOMYIIEHHBIX K UCTIOJIb30BAHUIO MPU PEATU3ALUN UMEIOIINUX



rOCYJIapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTEIbHBIX IPOrpaMM HayajJbHOIO
00II1er0, OCHOBHOT'O 00IIIET0, CPEAHETO O0IIET0 00pa30BaAHMS;
— Konnenuust pa3Butusi maTeMaTHueckoro oOpa3oBanus B Poccuiickoit
®epnepanuu (yTB. pacnopskenueM [paButensctBa Poccuiickoii @enepanuu;
npotokoa ot 24 nexadps 2013 r. Ne 2506-p).

Ha caiite «Eaunoe coaeprkanue obiiero oopasoBaHus» B pasjene «Padouune
nporpammbl» (https://edsoo.ru/rabochie-programmy/) npeacraBieHsbr:

OcHosHoe obwee obpazosanue:

— denepanbHas pabodas mporpaMmMa o yueoHoMy npeameTy «MareMaTukay
(6a30BbIil YPOBEHB);

Peanuzanus nporpaMMbl 0 MaTeMaTHKE 00ECIIEYMBAET OBJIAICHHE
KJIFOUEBBIMUA KOMIIETEHIIMSIMH, COCTABIISIOIIAMH OCHOBY JUJISL CAMOPA3BUTHUS U
HENPEPBIBHOTO 00pa30BaHMsl, LIEJIOCTHOCTh OOLIEKYJIbTYPHOT0, TUYHOCTHOTO U
[03HABATEJILHOTO Pa3BUTHSI IMYHOCTH 00YYarOIINXCS.

B mporpamme 1o maremMaTuke YYTEHBl HAEM W MOJokeHHsa KoHuenunn
pa3BUTHs MareMmarthudeckoro oOpa3zoBanus B Poccuiickoit ®enepauuu. B
COOTBETCTBUM C Ha3BaHUEM KOHUENIUHU, MATEMAaTHUYECKOE 00pa30BaHUE TOJIKHO,
B YAaCTHOCTH, MNPEIOCTAaBIATh KaXAOMYy OOydYaromeMycss BO3MOKHOCTh
JOCTUKEHUS] YPOBHS MaTEMaTHUYECKUX 3HAHUM, HEOOXOIMMOTO IS ajbHeHen
YCIICIITHON KW3HU B oOmiecTBe. VIMEHHO Ha pellIeHHe 3TOM 3aJauM HallejcHa
nporpaMma o MaTeMaThke 0a30BOro ypoBHSI.

BaxxHocth y4eOHOro Kypca TIE€OMETpUHM Ha YpPOBHE CpEAHEro OOIIEero
oOpa3zoBaHusl OO0YCIIOBJI€HA NPAKTUYECKONM 3HAYMMOCTBIO METANPEIMETHBIX U
NPEIMETHBIX PE3yJIbTATOB OOyYEHHsS T'€OMETPUM B HAMPABICHUU JIMYHOCTHOIO
pa3BUTHs OOywaromuxcsi, (popmMupoBaHus (QPYHKIMOHAIBHOW MaTeMaTHYECKON
IPaMOTHOCTH, U3Y4YEHUS JPYTUX Y4eOHBIX TUCUUIIIMH. PazButre y oOydarommxcs
IPaBUIBHBIX NPENCTABICHUA O CYIIHOCTH M IPOMCXOXKIACHUM I€OMETPHUYECKUX
abcTpakiuii, COOTHOUICHHM pEaJbHOIO0 U HJEAIbHOIO, XapaKTepe OTpakKeHHUs
MAaTEMATUYECKOW HaYKOM SIBJIECHUU U IPOLIECCOB PEATIBLHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MAaTEMaTHUYE€CKOr0 MOJICIMPOBAHNS B HAYYHOM MO3HAHUU U
B IpaKkTUKEe crnocoOcTByeT (OPMHPOBAHUIO HAYYHOTO  MHMPOBO33PEHUS
oOy4Jaronmxcs, a TakXke KayeCTB MBIILJICHUSI, HEOOXOIMUMBIX ISl aJalTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcss OJHUM U3 0a30BBIX IMPEIMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, TaK Kak OOECHeYMBAaeT BO3MOXKHOCTh M3yU€HHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MbllUIeHHE, (QOPMUpPYEMOE MpU HM3YYEHUH OOYYAIOIIMMUCS
HNOHSTUWHBIX OCHOB T€OMETPUHN U MIOCTPOEHUH LIETIOUKH JIOTHYECKUX YTBEPKACHUN
B XOJI€ pELICHUs I€OMETPUYECKHUX 3a/Jad, YMEHHME BBIIBUraTb U OIIPOBEPIaTh
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TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MPHU PELIEHUU 3aJlady €CTECTBEHHO-
HAYYHOTO LIMKJIAa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCeX O00NacTsIX AeATeIbHOCTH uenoBeka. OpHeHTalus 4YejoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHUE €ro COIMalIbHOro ObITUSA, ¢dopma
OTpaXXEHUSI OKPY>KAIOIIEr0 MHpA, YCIOBUE YCHEIIHOTO IMO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENHHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 0ObEUHSET pa3Hble BUABI YUEOHOU U TPYIOBOH NEATEILHOCTH, SIBISETCS
OJHUM U3 MPOQPECCHOHATHHO BAXHBIX KauecTB, TMOATOMY akTyajbHa 3ajaua
dbopMupoBaHus y oOydaromuxcs MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHHOCTU 10 MHOTUM HAIIPABJICHUSIM.

Ilens ocBoeHMsI mporpamMmbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — oOmeo0pa3oBaTebHOE M OOMICKYJBTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 o0ecredeHre BO3MOKHOCTH TPUOOPETEHUS U UCIIOJIb30BaHUs
CUCTEMAaTUYECKUX TIE€OMETPUYECKUX 3HAHUW W  JACUCTBUHM, cHenupUuIHbIX
T€OMETPHH, BO3MOXHOCTH  YCIEIIHOTO TPOAOJDKEHHs  00pa3oBaHUs IO
CHEIMATLHOCTSAM, HE CBSI3aHHBIM C MPHUKIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[IpuopuTeTHBIMU 3a7a4aMu OCBOCHHS yueOHoro kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax sBisitoTCs:

dbopMHpoOBaHUE TIPEACTABICHHS O TEOMETPUHU KaK 4YaCTU MUPOBOU KYJIBTYPHI U
OCO3HaHuWE €€ B3aMMOCBS3M C  OKpYXKaloluM MHpoM; (OpMHUPOBAHUE

Mpe/ICTaBICHUS] O MHOTOTPAHHUKAX M TeJlaX BPAIICHUs KaK
O BaXHEHIINX MATEeMaTUYECKUX MOJEIAX, MO3BOJISIONIUX OMUCHIBATh U W3yYaTh
pasHbIe SBICHUS OKPY’KAIOIIEro MUpa; (OpPMUPOBAHME YMEHHUS paclio3HaBaTh Ha
gepTexax, MOJEISIX U B peaIbHOM

MUpE MHOTOTPAaHHUKU U TEJIa BPAILICHUS, OBJAJCHUE METOJaMU PEIICHUS 3a1a4
Ha TIOCTPOCHUS Ha N300paKEHUAX POCTPAHCTBEHHBIX (PUTYD;

dbopMHupoBaHWEe yYMEHHUS OINEPUPOBATh OCHOBHBIMH  TOHSTHUSIMHU 0
MHOTOTPaHHHMKAaX W TeJlaX BPAIICHHUS W MX OCHOBHBIMH CBOMCTBAaMU; OBIIAJCHHE
AITOPUTMAMH  PEIICHUS OCHOBHBIX THIIOB 3a1ad, (HOpPMHUPOBAHHE YMEHUS
POBOJANTH HECJIOXKHBIE JIOKA3aTelIbHBIE PACCYKIEHUS B XOJE PpeIICHUS
CTEpPEOMETPUYECKUX 3a/lad U 3aJa4 C MPAKTHYECKUM COJCPKAHHEM; Pa3BUTHE
MHTEJJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuxcs, IO3HaBaTeIbHOM
aKTUBHOCTU,  HCCIEJOBATEIbCKUX  yYMEHUW,  KPUTUYHOCTH  MBIIUICHUS,
dbopmupoBanre GyHKIIMOHATHHOU TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH: YMEHHE
pacmo3HaBaTh ~ TPOSBICHUS  T'€OMETPUYECKHX  IMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHbIX >KU3HEHHBIX CUTYyalUSX U MPU U3YUYEHUU APYTHX
y4eOHbIX  MPEAMETOB, MPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,



bopMyIUpOBaTh UX Ha A3BIKE TEOMETPUU U CO3JaBaTh I€OMETPUUECKUE MOJEIIH,
NPUMEHSATh ~ OCBOCHHBIM  TE€OMETPUUYECKHM  ammapar  Juisl  peIIeHUs
MPaKTUKOOPUEHTHPOBAHHBIX 3a]1a4, MHTEPIPETUPOBATh U OIEHWBATH TTOJTyYCHHBIC
pe3yJIbTaTHI.

OTAMYUTENbHOM OCOOCHHOCTHIO MPOTPaMMBI IO TE€OMETPUM  SBIISIETCS
BKJIIOUEHHE B KypC CTEPEOMETPUM B Hayayle €ro M3y4eHHs 3aj]lay, peliaeMbIX Ha
YPOBHE MHTYUTUBHOTO TO3HAHUSA, U OMNPEACIEHHBIM 00pa3oM OpraHU30BAHHAS
paboTa Haa HHUMH, YTO CIOCOOCTBYIOT  pPa3BUTHIO  JIOTMUECKOTO H
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYJIHPYET TMPOTCKAHUE WHTYUTUBHBIX
MIPOIIECCOB, MOTUBUPYET K JATbHEHIIIEMY U3yUEHHUIO MMPEaMETa.

[Tpeanoutenne oTAAETCSA HATIISTHO-KOHCTPYKTUBHOMY METOAY OOYyYCHHS, TO
€CTh TEOPETHUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH
MPEAMETHONIPAKTUYECKOW  JesTeNbHOCTU.  Pa3BUTHE  NPOCTPAHCTBEHHBIX
MPEACTABICHUM Yy O0ydYalolmUXCcs B Kypce CTEpEOMETPHUH IMPOBOJUTCA 3a CUET
pelieHust 3a7a4 = Ha CO3/JaHHE IMPOCTPAHCTBEHHBIX O0Opa3oB W 3aja4y Ha
OTIEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3manue oOpa3a MPOBOIUTCS C
OTOPO¥ Ha HATJSAHOCTH, @ OTIEPUPOBAHKE 00Pa30M — B YCIOBUSX OTBICYCHHS OT
HaTJISTHOCTH, MBICJIEHHOTO M3MEHEHHS €T0 UCXOTHOTO COJICP KaHMS.

OCHOBHBIMH COJIepKaTEeIbHBIMU JIMHUAMH YueOHOro Kypca «['eomeTpus» B
10-11 xmaccax sBisitoTcs: «MHororpanHukn», «lIpsiMbie W IJIOCKOCTH B
MPOCTpPaHCTBEY, «Temna BpaieHus», « BEKTopbl U KOOPAUHATHI B IPOCTPAHCTBEY.
dopMupoBaHUE JIOTHYECKUX YMEHHH  pacmpefensieTcss He TOJbKO  TI0
CoJIep KaTeIIbHBIM JIMHUSM, HO U T10 TOJIlaM O0y4YeHHUs Ha YPOBHE CPEIHETO OOIIETro
oOpa3zoBaHusl.

Copepxxanne 00pa3oBaHHWs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yibTaTaM
OCBOCHHSI TIPOTPaMMBbI IO TEOMETPHUH, PACTIPEACIEHHBIM 10 TOoJaaM OOydYeHHS,
CTPYKTYPUPOBAaHO TakKhM o00pa3oM, 4YTOOBI OBIAJCHHUE TE€OMETPUUYECKUMU
MOHSATUSMU Y HAaBBIKAMH OCYIIECTBIISIIOCH TOCIEOBATENHHO U MOCTYIATENIBHO, C
COOJTIO/IEHNEM TIPUHITAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKJIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPHUYCCKUX IMPEACTABICHUN OOYYarOUUXCs, PacIIupss U
yriryOssist €€, 00pa3ysi MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

OO0miee 4KMCIIO 4YacoB, PEKOMEHAOBAHHBIX [JIi M3Yy4eHHUs y4eOHOro Kypca
«I"'eometpus» — 102 yaca: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kmacce —
34 yaca (1 gac B Hegento).

INJIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATDBI
JIn4HOCTHBIE Pe3yJabTaThl OCBOCHHUS IMPOTPAMMBI TI0O MAaTEMAaTHKE
XapaKTepU3yIOTCS:
1) naTpuoTHYecKoe BOCIUTAHUE:



IPOSIBJICHHEM MHTEpeca K MPOIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKU,
LEHHOCTHBIM OTHOILIEHUEM K JTIOCTHKEHUSIM POCCUMCKUX MATEMATHKOB U
POCCHIICKOI MaTEMATUYECKOM IIKOJIbI, K HCIIOJIb30BAHMIO 3TUX JOCTHKEHUI B
JIpYTUX HayKax U MPUKIAJAHBIX chepax;

2) rpa:kKIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00513aHHOCTEN TpaXKIaHNHA U pealn3aliu ero
paB, NPeICTaBICHUEM O MAaTEMaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMUS
Pa3IMYHBIX CTPYKTYD, SIBJICHUH, MPOIEAYp IPakIaHCKOT0 OOIIeCTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO AITHUECKUX MPOOIIEM, CBI3aHHBIX
C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAYKH, OCOZHAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEUICHUH NPAKTUYECKUX 3a7a4
MaTEeMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAHUEM BaKHOCTH MATEMATHYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUH BCEW XKU3HU JIJIs1 yCIIEITHON po(heCcCUOHATBbHON
JEATEIbHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHUN, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM UHAUBUIYAJIbHOM TPAEKTOPUU 00pPA30BAHMS U )KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) hcTeTHYecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K AMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCHPHUSATHIO
MaTeMaTHYECKUX OOBbEKTOB, 3a]1a4, PEIICHUH, pacCyKICHHUI, YMEHUIO BUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTALUEN B IEATETbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOBI U
oO1IecTBa, NOHUMaHUEM MaTEMaTUYECKON HAYKH KaK cepbl 4eTOBEYECKON
JEATEIbHOCTH, STANOB €€ pa3BUTUS U 3HAUMMOCTH JUJIS1 Pa3BUTHS LIUBUJIN3ALINH,
OBJIAJICHUEM A3BIKOM MAaTEMATUKHA U MaTEMaTUYECKON KyJIbTYpPOMl KaK CPEICTBOM
NO3HAaHNS MHUPA, OBJIAJICHUEM ITPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIbCKON
NEeSTEIbHOCTH;

6) pusnyeckoe BocnuTanue, pOpMHUPOBAHUE KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOJTyYHUs:

TOTOBHOCTBIO PUMEHSATh MAaTEMaTUUYECKUE 3HAHUS B HUHTEPECAX CBOETO
3JI0pOBBS, BEACHUS 3I0pOBOT0 00pa3a Ku3HHU (370pOBOE MUTAHUE,
cOamaHCUPOBAaHHBIN PEKUM 3aHATUH U OTABIXA, PETYIIsIpHas pU3ndecKas
aKTUBHOCTb), COPMUPOBAHHOCTHIO HABBIKA PEIICKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0OTHYecKOe BOCTIMTAHME:



OpUEHTallMel Ha MTPUMEHEHUE MATEMATUYECKUX 3HAHUN ISl pelIeHus 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPYIKAIOIICH Cpeibl, TIIAHUPOBAHUSI IIOCTYITKOB U OIICHKH
UX BO3MOKHBIX TTOCJICICTBUH ISl OKPY KAIOUIEH Cpejibl, 0COZHAHUEM TJI00aTbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX pelIeHus;

8) ananTanus K U3MEHSIIOIMMCS YCJIOBUSIM CONMAIBLHOH M PUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBUSIX HEOTPEIETEHHOCTH, MTOBBIIIICHUIO
YPOBHSI CBO€M KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACSITEIIbHOCTh, B TOM UHCIIE
yMEHHUE YUUThCS Y APYTHX JIOJCH, MpUoOpeTaTh B COBMECTHOM JACATEIHPHOCTH
HOBBIC 3HAHUS, HABBIKYA W KOMITCTCHIIUH U3 OIBITA IPYTHX;

HEO0OXO0JIMMOCTHIO B (POPMHUPOBAHUYU HOBBIX 3HAHM, B TOM UHCIIC
bopMyIUpOBATh UJIEU, TOHITHS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee He U3BECTHBIX, 0CO3HABATH JIe(PUIIMTHI COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCTIPUHUMATD
CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOIINIT KOHTPMEP, KOPPEKTUPOBATH
MIPUHUMAEMBbIC PEIICHUS U AICUCTBUS, (JOPMYITHPOBATH U OIICHUBATH PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe ocBO€HMS MPOTPaMMBI IO MAaTEMATUKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y oOydaromierocs 0y1yT copMUpPOBaHbI METAPEIMETHBIC
pE3ybTaThl, XapaKTEPU3YIOIIHNECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU JACHCTBUSAMH, YHUBEPCATBHBIMA KOMMYHUKATHBHBIMHU
JEHCTBUSIMH M YHUBEPCATBLHBIMH PETYJIATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISATD U XapaKTEPHU30BaTh CYIIECTBEHHBIC MTPU3HAKN MAaTEMAaTHYECKUX
00BEKTOB, TMTOHATUHN, OTHOIICHUN MEXTy TOHATHSIMHU, (POPMYITHUPOBATH
OTIpeJIeIICHHS TIOHSTHI, YCTaHABIMBATDH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBAHUS JIJIs 000OIIEHUS M CpaBHEHUSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIMPOBAThH U IPEOOPA30OBBIBATE CYKIACHUS:

YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE,
YCIJIOBHBIE;

BBISIBIIITH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TPOTUBOPEUHS B
dakTax, TaHHBIX, HAOTIOJIEHUAX U YTBEPKIACHUSX, MPEIaraTh KPUTESPUH ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JIeJIaTh BBIBOJIBI C UCITOJIb30BaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;



pazOupaTh JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN (TIPSIMbIE U OT
POTUBHOTO), TPOBOJUTH CAMOCTOSTEIBHO HECIOXKHBIE I0KAa3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BHICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMpaTh CIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEILICHU, BEHIOMPATh HauboJiee MOAXOASAIIMMN ¢ yUETOM
CaMOCTOATENLHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarejbcKue 1eHCTBUA.

MCITOJIB30BaTh BOIIPOCHI KaK MCCIIEOBATENbCKUNA HHCTPYMEHT ITO3HAHMS,
dbopMynpoBaTh BOIPOCHL, (PMKCUPYIOIIKE TPOTUBOPEUHE, TPOOIIEMY,
CaMOCTOATENIbHO YCTaHABIIMBATh HCKOMOE U JAHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IIPOBOJIUTH I10 CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAHUE 110 YCTAaHOBJIEHHUIO OCOOEHHOCTEN
MaTEeMaTHYECKOTr0 00BEKTa, 3aBUCUMOCTEN O0BEKTOB MEKIY CO00ii;

CaMOCTOATENIbHO (POPMYITUPOBATH 000OIIEHUS ¥ BRIBOABI [0 PE3yIbTaTaM
IPOBENEHHOTO HAOIIOEHUS, UCCIIEI0BAHUS, OLIEHUBATH JJOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIIBUTaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora ¢ nndpopmanumeii:

BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMAITUH, TaHHBIX,
HEOOXOJAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMPATh, AaHATTU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATD
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

BBIOMPATH POpMY NpeacTaBiIeHUsI HH(DOPMAIIUU U WILTIOCTPUPOBATh
perraeMbie 3a/1a4u CXeMaMu, TrarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIUY IO KPUTEPUSIM, TTPEIIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE 1eHCTBHUSA:

BOCIIPUHUMATH U (HOPMYTUPOBATH CYX ACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, ICHO, TOYHO, TPAaMOTHO BBIPaXkaTh CBOIO TOUKY 3pEHHUS B
YCTHBIX U MTUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 10 X0y PELIECHUs 3a/1a4H,
KOMMEHTHUPOBATH MOJyYCHHBIN PE3yJIbTAT;

B X0JI€ O0CY>KICHHMSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
npo0JieMbl, pelaeMoil 3a1a4u, BbICKa3bIBATh UCH, HAIICJICHHbIE Ha TOUCK
pelIeHus], COMOCTABISATh CBOU CYKJEHUS C CYKJIECHUAMHU IPYTUX YUYACTHUKOB
nuanora, OOHapy»XUBaTh pa3IMyMe U CXOJACTBO MO3UIINMA, B KOPPEKTHOM (hopme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;



MPEACTABIIATH PE3YJIbTAThl PEILICHUS 3aJ1a4H, SKCIIEPUMEHTA, UCCIEA0BAHUA,
IIPOEKTa, CAMOCTOSITENBHO BBIOMPATh (POPMAT BBICTYIUIEHUS C YYETOM 3a/1a4
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOpUN;

MOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U MHAUBHUIYaTIbHON
paboThI U PEIICHUH YYEOHBIX MaTEMATHYECKUX 3a]1aY;

MIPUHUMATh 1€ COBMECTHOM JIE€SITENBHOCTH, IUIAHUPOBATh OPTaHU3ALIUI0
COBMECTHOM paboThl, paclpeAesisiTh BUAbI padOT, I0TrOBAPUBATHCS, 0OCYKIATh
MpolLIeCC U Pe3yNbTaT paboThl, 00001IaTh MHEHUS HECKOJIbKUX JIOJICH;

y4acCTBOBATh B IPyMNIOBBIX (hopMax paboThl (00CykaeHUS, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M IPYTHE), BHITIOIHATH CBOIO YaCTh PAOOTHI U KOOPIMHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIE€HAMU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO
BKJIaJla B OOIIUI MTPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMHU
B3aUMO/ICHCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOATENIbHO COCTaBIIATH IJIaH, AITOPUTM PELICHUS 3a1a4M (UM €ro
4acTh), BHIOUPATh CIIOCOO PEIICHUsI C YYETOM UMEIOIIUXCSL PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHTHI
penieHuit ¢ yuéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOaMU CaMOMPOBEPKU, CAMOKOHTPOJISI IPoIlecca U pe3yJibTara
pelIeHrs MaTeMaTUIECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a]1auu,
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACSITEIBHOCTH MOCTABICHHOW LETH U
YCJIOBUSIM, OOBSICHSATh TPUYHMHBI JOCTHKEHUS WU HEJAOCTUIKEHUS 11EJTH, HAXOIUTh
OIIMOKY, T1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kJiacce oOydaronuicsi MOJIYYUT CIEAYIOLIUE
MpeAMETHbIE PE3yIbTaThI:

OTIEpPUPOBATh MOHATUAMU: TOYKA, TIPsIMasi, INIOCKOCTh;

MIPUMEHSITh aKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKUX  3a/a4; OINEepUpOBaTh MOHATUSIMHU: NApPaUIENbHOCTh U

MEePIIECHIUKYJISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

KJ1acCU(UIMPOBATh B3aUMHOE PACIIONIOKEHNE IPSIMBIX U TUIOCKOCTEH B
IPOCTPAHCTBE;

OIepUpPOBATh MOHIATUSIMU: ABYTPAHHBIN YIroJl, TpaHu ABYTPaHHOTO yIJia, pedopo
JBYTPaHHOTO yTJIa, JMHEHWHBIN yTroJl ABYTPAHHOTO YyIJja, TpaaycHas Mepa



JIBYTPAHHOTO YTJa;

OTIEpUPOBATh TOHSITHSMHU: MHOTOTPAHHHK, BBINYKIBIA U
HEBBITTYKJIbIA MHOTOTPAHHUK, JIEMEHTHl MHOTOTPAHHUKA, MPABUIILHBIN
MHOTOTPAaHHHK; PAcTIO3HABAaTh OCHOBHBIC BH]IbI MHOTOTPAHHUKOB (TTHpamMua,
npu3Ma, IPSIMOYTOJIbHBIN Napaljiesienurel, Ky0); KiaccupuuupoBaTh
MHOTOIPaHHUKH, BEIOUpasi OCHOBaHUS IS Kilaccu(pukanuu (BbIMYKIbIEC U
HEBBINYKJIbI€ MHOTOTPAHHUKH, TIPABUJIbHBIE MHOTOTPAHHUKH, TIPSIMBIE U
HAKJIOHHBIE MIPU3MBbI, TAPAJIJICIICTIUIIE b ); ONIEPUPOBATH MOHATUIMU: CEKYIIIast
MJI0CKOCTh, CEYCHUE MHOTOTPAHHUKOB; OOBSICHATH MMPUHITUTIBI TIOCTPOCHHUS
CEUEHUH, HUCTIONb3YsI METOJI CJIE/I0B; CTPOUTH CEYEHHSI MHOTOIPaHHUKOB METO/IOM
CJIEIIOB, BHITIOJNHATH (BEIHOCHBIC) TUIOCKHE YEPTESIKH U3 PUCYHKOB MTPOCTHIX
00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y; pPeIlIaTh 33a/la4yl Ha HAXOXKJICHHE
Tr€OMETPUYECKUX BEJIMYMH 10 00pa3liaM WUIu airOpUTMaM, IPUMEHSIS U3BECTHbIE
aHAIMTUYECKUE METO/IbI IPU PEIICHUN CTaHJAPTHBIX MAaTEMaTHYECKUX 3a7a4 Ha
BBIYHCIICHUE PACCTOSIHUI MEXTY ABYMS TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOUKHU
JI0 THTOCKOCTH, MEXKTy CKPEIIMBAIONTUMUCS MTPSMBIMU; PEIIaTh 3a/1a4d Ha
HaXOXKJEHUE TEOMETPHUIECCKUX BEIMUMH IO 00pa3iiaM Wi alrOpUTMaM, IIPUMEHSIS
W3BECTHBIC aHATUTHICCKHE METO/IBI TIPH PEIICHUHU CTAaHIAPTHBIX MaTEMAaTHYECKUX
3aJlay Ha BBIUMCIICHUE YTJIOB MEX]Y CKPEIIMBAIOIIUMUCS MPSMBIMU, MEKTY
MPSIMOM U IITOCKOCTBIO, MEXKAY MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB; BBIUYUCIISTh
00BEMBI | TUIOIIA/IA TTOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MUPAMUJIA) C
npuMeHeHueM (GOopMyJl, BEIYUCISATH COOTHOIICHUS MEXKIY TUIOIIAASIMU
MOBEPXHOCTEH, 00bEMaMHU TTOTOOHBIX MHOTOTPAHHUKOB; OTIEPUPOBAThH MOHITHSIMHU:
CUMMETpPHS B IPOCTPAHCTBE, IIEHTP, OCh M TUIOCKOCTh CHMMETPHH, IICHTP, OCh H
MJIOCKOCTh CHMMETPUH (DUTYPBI; U3BJIEKATh, MPEOOPa30BBIBATH U
WHTEPIPETUPOBATH HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX TEOMETPUICCKUX
dburypax, npejcTaBICHHYIO Ha YepTekaxX U PUCYHKAX; MPUMEHSITh
reoMeTpudeckre (HaKThl IS pEIISHUsI CTEPEOMETPUIECKUX 3a/1ad,
MPEANOJIararofX HECKOJIBKO IIar0B PEIICHMUS], €CIIA YCIOBUS PUMEHECHHUS
3aJlaHbl B SIBHOU (opme;

OPUMEHATh  TPOCTEUIIUE  TPOrpaMMHBIC  CPEICTBA M DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH PCIICHHH CTEPCOMETPUUCCKUX 3ajad;

IPUBOIUTH MPUMEPHI MATEMATHICCKUX 3aKOHOMEPHOCTEH B MPUPO/IC U JKU3HH,
pacmo3HaBaTh MPOSBICHHE 3aKOHOB TE€OMETPUUM B HCKYCCTBE; TMPUMEHSTH
MOJIyYCHHBIC 3HAHHWS Ha TMPAKTHKE: aHAJIU3UPOBATh pEaJbHbIE CHUTYallud U
MPUMEHSATh M3yYCHHBIC TIOHSTHS B IMPOIECCE MOUCKA PEIICHUS MaTeMaTUYeCKH
chopMyIMPOBaHHOW TPOOJIEMBbI, MOJEIUPOBATh pPeajbHbIE CUTYyallUM Ha SI3bIKE
r€OMETPUHU,  MCCIENOBAaTh  IMOCTPOEHHbIE  MOJEIM C  HCIOJIb30BAHUEM



reOMETPUYECKUX MOHATUA W TEopeM, amnmapara aiareOpbl, peuiaTh MpaKTUYECKue
3a]]a4M, CBA3AHHbBIE C HAXOXKICHHEM F€OMETPHUUECKUX BEIIMYUH.

K konitry o6ydenus B 11 kiacce oOydaromuiicss HAyqUTCs:

ONEepPUPOBATh MOHATUAMU: LHUIUHAPUYECKAs TOBEPXHOCTH, 00pa3yIoIe
UUJIMHAPUYECKON MOBEPXHOCTH, HUITUHAP, KOHMYECKas TOBEPXHOCTh, 00pa3yroue
KOHHUYECKOM MOBEPXHOCTH, KOHYC, cheprueckasi MOBEPXHOCTh; pAaCllO3HABATh TeJa
BpaleHus (IWIMHAP, KOHYC, cepa U 1map); 0ObACHATh CIIOCOOBI TTOTYUYCHUS TEI
BpaIlCHUS;

KJIacCU(UIIMPOBATh B3aUMHOE pacHojiokeHue cdepbl U  TMIIOCKOCTH;
ONEepPUPOBATh MOHATUAMM: IIAPOBOM CErMEHT, OCHOBAHHWE CErMEHTa, BBICOTA
CeTMEHTA, IIAPOBOM CIIOM, OCHOBAaHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOA,
[IAPOBOW CEKTOP; BBIYUCIATH OOBEMBI U IIOLIAAN MTOBEPXHOCTEN TEJ BpAILLEHUS,
rE€OMETPUYECKUX Tel1 C MpUMEHEHHEM (OpMys; ONEpUpOBaTh HOHITUIMMU:
MHOTOTpaHHMK, BIIMCAaHHBIH B cdepy U OmucaHHbIi OKoyio cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIN TEJIO BPAILEHUS; BBIYUCIIATH COOTHOIICHUS MEXKTY
IUIOLIAASIMU TOBEPXHOCTEN M 00BbEMaMU TOI0OHBIX TEJI;

n300paxaTh u3ydaembie GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
YepTEKHBIX MHCTPYMEHTOB; BBIIIOJHATH (BEBIHOCHBIC) TUIOCKUE YEPTEXKU U3
PHUCYHKOB IPOCTHIX 00bEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS

TEJ BpaIICHUS;

U3BJIEKaTh,  UHTEPIPETUpPOBaTH M  MpeoOpa3oBbIBATh HH(OPMALIUIO
O MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX PUTYpPAX, MPEICTABICHHYIO Ha YepTekKax U
PHUCYHKAaX; OTIEPUPOBAThH TIOHATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHSATH IEUCTBUS CIIOKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKCHHUS
BEKTOpa Ha YHCJIO, OOBICHATh, KAKUMH CBOWCTBaMH OHH OO0JaNaIoT;

MPUMEHSTH MPABUIIO TMapalIeIenIea;

ONEepUPOBATH MOHATUSAMU: JEKAPTOBbI KOOPJIMHATHI B MIPOCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOpAa, PaBEHCTBO BEKTOPOB, KOOPAUHATBHI BEKTOPA, YIrOd MEXIY
BEKTOPAMHU, CKaJIIPHOE IPOU3BE/ICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI; HAXOJAWTh CyMMY BEKTOPOB W MPOW3BEICHHE BEKTOpA HAa YHUCIIO, YTOJ
MEXIy BEKTOpaMH, CKAISIPHOE MPOU3BEACHHE, PACKIAIBIBATH BEKTOP IO JABYM
HEKOJJTMHEApHBIM BEKTOpaM; 3ajaBaTh IUIOCKOCTh ypaBHEHHEM B JIEKapTOBOMU
CHUCTEME KOOPAWHAT; TMPUMEHSITh TeOMeTpHueckne (axKThl A PEIICHUs
CTEpEOMETPUUECKHUX 3aJau, MPEANOoIaralouMX HECKOJbKO IIaroB peuIeHUs], eClu
yCIIOBUSL TPUMEHEHUS 3aJaHbl B sBHOM (opme; pemaTs MNpOCTEUIINE
reOMETpPUYECKHE 33a/Jauyd Ha TMPHUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METO/a;
pemaTh 3aayu Ha JOKA3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHWA M HaXOXKICHUE
r€OMETPUYECKUX BEJIIMYUH MO 00pa3laM WM aJlfOpUTMaM, MPUMEHSISI U3BECTHBIE
METO/Abl TpPHU PEIICHUH CTAHJAPTHBIX MAaTEMaTUYECKUX 3a/lay; MPUMEHSThH



IIPOCTEUILINE TPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI
[IPY PELICHUU CTEPEOMETPUUYECKUX 3a/]a4; TPUBOJUTH MIPUMEPHI MATEMATUUECKUX
3aKOHOMEPHOCTEH B NPUPOJE M KU3HM, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB
FEOMETPUM B HCKYCCTBE, NPUMEHATH IIOJYYEHHbIC 3HAHUA HA IPAKTHUKE:
AHAJIM3UPOBATH PEAIbHbIC CUTYallUU U IPUMEHSTh U3yUYEHHBIE IIOHATHS B IIPOLIECCE
MOKMCKA PEIlIeHUsI MaTeMaTUYeCKu cHOPMYITUPOBAHHON MPOOIEMbI, MOJEIUPOBATh
peaIbHBbIE CUTYallUd Ha SI3bIKE T€OMETPUHU, UCCIEI0BATh MIOCTPOCHHBIE MOJEIH C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, amnmnapara aareOpsl, penarhb
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.
COIEPKXAHUE OBYUEHUSA
10 KVIACC
IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTEpeoMeTpuH. Touka, TmpsMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TIOCTPOCHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonoxxeHne npsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIHECH,
MapajyieIbHbIE M CKPEIIMBAIOIIKUECS Mpsmble. [lapajuienbHOCTh MNPAMBIX U
IIJIOCKOCTEN B IMPOCTPAHCTBE: MapajUICNIbHbIE TPSMbIE B MPOCTPAHCTBE,
MapaAJUIEIbHOCTh TPEX MPAMBIX, NAPAJUIEIBHOCTh NPSAMOUW U IIOCKOCTH. YTJBI C
COHAIIPABJIECHHBIMU CTOPOHAMH, YIOJ MEXIy MpSAMbBIMA B IPOCTPAHCTBE.
[TapajuteTbHOCTB IIIOCKOCTEN: MapajuiesIbHbIE INIOCKOCTH, CBOMCTBA NapaJlICIbHBIX
riockoctei. [IpocTeiime nmpocTpaHCTBEHHBIE (DUTYpHI HA MIIOCKOCTH: TETPAdIP,
KyO, mapa’suiesienue]], HOCTPOCHUE CEUECHU.

[TepneHauKyASIPHOCTD MPAMOM U IUIOCKOCTH: TEPIICHAUKYJISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, NPSAMbBIC MMAPAUICIbHBIE W TEPHEHIUKYISPHBIE K IIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TPSMOM M IUIOCKOCTH, TEOpeEMa O MPAMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIbI B IIPOCTPAHCTBE: YIOJ MEXKAY IPSIMOU U
IUIOCKOCTBIO, JABYIPAHHBIA  yroJl, JIMHEWHBIA yroJ JBYIPAHHOIO  YIJa.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSAHUE OT TOYKHU JO INIOCKOCTH, PACCTOSIHUE
OT IIPSIMOM J10 IJIOCKOCTH, MPOEKIHs GUTYpPhl Ha INIOCKOCTh. [lepneHIuKyIapHOCTD
TUIOCKOCTEM: MPU3HAK IMEPHEHIUKYJSIPHOCTH JABYX IUIOCKOCTEU. TeopemMa O TpEX
MEePIICHAUKYJISIpax.

MHororpaHHuKH

[TonsiTHE MHOTOIpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBINYKJIBIE MHOTOTPAHHUKH, pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yrosibHas
npu3Ma, TpaHd U OCHOBAHUS MPHU3MBI, TIpsiMasi ¥ HAKJIOHHAs MPU3MBbI, OOKOBasi U
MOJTHAs MMOBEPXHOCTh MIPU3MBI. [Tapannenenune, MPSIMOYTOJIbHBIN
rapajuiesenunes 1 ero coucrsa. [Iupamupa: n-yrojapHas nupamuja, I'paHd U
OCHOBaHME MUPaMHUJIbI, OOKOBAs ¥ MOJTHAS TOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS U



yceu€HHas MNHUpaMuja. OJIEMEHTbl MNpu3Mbl W nupamubl. [IpaBusibHbIE
MHOTOTPAHHHUKH: TIOHSITHE MPAaBWJILHOTO MHOTOTPAaHHMKA, MPAaBWIbHAS MPU3Ma U
paBWbHAS TUpaMHUaa, TNPaBUIbHAS TPEYTOJIbHAS THPAMHUIA W TPaBUILHBIA
Terpa’ap, kyO. IlpencraBieHue O MNpPaBWIBHBIX MHOTOTPAHHHMKAX: OKTadp,
nonexasap u ukocasap. CeueHus: IpU3Mbl U MUPAMHUIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH,
MJIOCKOCTH. DJIEMEHTHl CUMMETPUH B TUpaMuax, napauiesenuneax, mpaBUiIbHbIX
MHOTOTpaHHHUKAX.

Briuncnienre 5351eMEHTOB MHOTOTPAHHUKOB: pE&Opa, AWaroHainu, VIJIbL
[Inomanes OOKOBOW MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMON NPHU3MBI,
IJIOLIAb OCHOBaHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOii mpu3Mel. [ iomanb
OOKOBOW TIMOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW MHUpaMUbl, TEOpeMa O
Iomaan yceu€Hon nupamuibl. [lonsitue 06 o0béMe. O0BEM MUpaMuIbl, IPU3MBI.

[TogoOueie Tenma B mpoctpaHcTBE. COOTHOIIECHUS MEXKAYy IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

11 KJIACC

Tesa Bpamenus

wimHanpryeckas ITIOBEPXHOCTb, oOpasyroiue LHAJIMHIPUYECKOU
MOBEPXHOCTH, OCh LWJIMHIAPUYECKOW TOBEpXHOCTH. Llunmuuap: ocHOBaHHMS U
OOKOBasi TOBEPXHOCTh, oOOpa3yomias W OCh, IUIOMAAb OOKOBOM M TIOJIHOU
MTOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yroliiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTH. KOHyC: OCHOBaHUE U BepIInHA, 00pa3yrolasi
1 OCb, IJIOIAIb OOKOBOM U MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolne
Y BBICOTA, OCHOBAHHUS U OOKOBasi MOBEPXHOCTh.

Chepa u map: ueHTp, paauyc, AUaMeTp, IUIOMIAb MOBEPXHOCTU CEEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe,
101 ChEpPHI.

N3o0pakenne Ten BpalieHus Ha TIIOCKOCTH. Pa3BEpTka MIIIMHIIpa U KOHYCA.

KomMOunHaruu Ten BparieHus: ¥ MHOTOTpaHHHKOB. MHOTOTpaHHUK, OTTMCAHHBIN
okoJ10 cepsl, chepa, BnucaHHasi B MHOTOTPAaHHUK, WJIH TEJIO BPaIlEHUS.

[Tonstue 06 00béMe. OcHOBHBIE CBOIMCTBA 00BEMOB Ten. Teopema 06 00bEME
NPSIMOYTOJILHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. O0BEM IuIMHApA,
konyca. O0BEM 1mapa u mIomass chepsl.

[TogoOubie Tema B mpocTpaHcTBE. COOTHOIIEHUS MEXKAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus umHApa (MapauiesibHO U IEPIIEHIUKYJISIPHO OCH), CEYEHUsI KOHyca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUs 1Iapa.



BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miiockocT U B ipocTpaHcTBe. CI0KEHUE U BRIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PasioxeHre BeKTopa no TpEM HEKOMILIAHAPHBIM
BekTopaMm. llpaBuno mnapamnenenunena. Pemenune 3amad, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAeUCTBUI ¢ Bekrtopamu. [IpsMoyronbHasi cuctema
KoopJuHaT B mpocTpaHcTBe. Koopnuuatel Bektopa. I[lpocreiimme 3amaum B
KOOpAMHATax. YTOoJd MEXIy Bekropamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Bobruncienue yrioB MexIy NpsMbIMU U IIIOCKOCTIMU. KoopauHAaTHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



TEMATHUYECKOE IIJTAHUPOBAHME C OIIPEJIEJTEHUEM OCHOBHBIX BUJIOB YYEEHOM
AEATEJIBHOCTHU OBYYAIOLHIUXCA U IVTAHUPYEMBIMHU OBPA30OBATEJIBHBIMMU PE3YJIbTATAMUAU
N3YYEHUSA PA3JAEJIOB
TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

OcHOBHOE coaiepKaHue
HanmenoBanue pasnena  KonnuecTBo AP OcHOBHBIE BUBI IEATEIIBHOCTH

(Tembl) Kypca 4acoB oOyJaromuxcs




Bgenenue B crepeoMeTpuro
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OCHOBHBIE TIOHATHSI CTEPEOMETPHH:
TOYKA, IPsIMasi, IMNIOCKOCTh,
pocTpaHcTBO. [IpaBuia nzo0paxeHus
Ha PUCYHKaX: H300pakKeHUS
MJIOCKOCTEH, MapajuIeIbHBIX MPSMBIX
(OTpe3KOB), CepeMHbI OTpEe3Ka.
[TonaTHs: nepecekaromuecs
IUIOCKOCTHU, TIEpECEeKaIoIIUecs MpsiMast
Y TIJIOCKOCTb.

3HaKOMCTBO C MHOTOTpaHHUKAaMH,
U300paKeHHEe MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX
yeprekax. HadaneHble CBEACHUS O
KyOe ¥ MupaMu/ie, X pa3BEPTKH U
Mojenu. CeuyeHnsi MHOTOIPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPHUH U CIICICTBHS U3 HUX

AKTYaJIu3uPOBATH (PaKTHI U
METO/IbI TUTAHUMETPUH, PEIICBAaHTHBIC
teMe. IlosrydaTsb npencraBieHus o
IPOCTPAHCTBEHHBIX PUTypax,
pasz0OupaTh IpoCTEHIITNE paBUIIa
U300paKeHUs 3TUX QUTYP.
HN3o0paxkath NpAMyro U INIOCKOCTh Ha
PHUCYHKE.

Pacno3naBaTh MHOTOIPAHHUKH,
nupamMuay, KyO, Ha3bIlBaTh HUX
AJIEMCHTHI.

Jenarb pucyHok Ky0a, MUpaMubl,
HAXOJUTh OIUOKHA B HEBEPHBIX
H300paKeHUSX.

3HAKOMHUTBLCS C CCUCHUSIMH, C
METOJIOM CJIEZIOB; UCIIOJIb30BATh
JIJIs1 TIOCTPOCHUST CEUCHUST METOT
CJI€JIOB, KPaTKO 3aIKMChIBATh
IIary MOCTPOCHUS CEUCHMUS.
Pacno3naBathb BUJ CCUCHUSI




Y OTHOIIICHUH, B KOTOPBIX CEUCHUE
JenuT pebpa Kyda, HaXOAUTh TLIOIIA/Ib
CCUCHUS.

Hcnoab3oBaTh nogo6ue mpu
pEIICHUY 3a7a4 Ha TOCTPOCHHUE
CEUCHU.

3HAKOMUTBLCA C
AKCMOMATUYECKUM MTOCTPOCHUEM
CTEPEOMETPHUH, C aKCHOMaMU
CTEPEOMETPHUU U CIECACTBUIMU U3
HuX. Li1iocTpupoBaTh akCHOMBI
PUCYHKAMU U IpUMEPAMU U3
OKpYy’Karolel 00CTaHOBKHU




[IpsiMbI€ 1 IIJIOCKOCTH B
IIPOCTPAHCTBE.

[TapaiienbHOCTD MPAMBIX
U TUIOCKOCTEN
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B3anmHOe pacrionoxeHue MpsMbIX
B IIPOCTPAHCTBE: MEPECEKAIOIIUECS,
napasuleIbHbIE U CKPELIUBAIOLINECS
psIMbIE.

[TapannenbHOCTB MPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
napajuJieiabHbIe PSMBIE B
MIPOCTPAHCTBE; MAPALIEIbHOCTb TPEX
MPSAMBIX; MAPATUIETBHOCT IPSIMON U
IJIOCKOCTH. YTJIBI €
COHAIPABIICHHBIMU CTOPOHAMU; yTOJI
MEXAY MPSMBIMU B IPOCTPAHCTBE.

AKTYaJIu3upoBaTh (GaKkThl U METO/IbI
TJIAaHUMETPUH, PEIIeBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUH.

IlepeuncasiTb BO3MOXKHBIE CITIOCOOBI
PaCIOJIOKEHUS ABYX MPSIMBIX B
MIPOCTPAHCTBE, WITIOCTPUPOBATH UX
Ha npuMepax. JlaBath onpeaeneHue
CKPEILUBAIOIINUXCA MPAMBIX,
dbopMyIUpOBaTh MPU3HAK
CKPENIMBAIOIINXCS IPSIMBIX U
MIPUMEHSITh €0 MPU PEIICHUN




[TapannenbHOCTh MIIOCKOCTEM:
MapajiyieJIbHbIC MIOCKOCTH; CBOMCTBA
MapaJJICIbHBIX IIOCKOCTEH.
[Ipocrelimme npoCcTpaHCTBEHHBIE
(buUTyphI Ha TUTIOCKOCTH: TETPAdIP, KYO,
MapaJUICIICUIIE T, TOCTPOCHUE
CeUCHMU

3a7ad4.
Pacno3naBarhb npusmy, Ha3bIBaTh €€
DJIIEMEHTBL.

Crtpourtb ceueHus NpU3Mbl Ha
TOTOBBIX YEPTEXKAX.

Ilepeuncasitb BO3MOKHBIE
CIOCOOBI B3aMMHOT'O PACIOJIOKECHUS
IIPSIMOU U TTOCKOCTH B
IIPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOLIME MPUMEPHI U3
peasibHOM Ku3HU. /laBaTh
onpeeeHue MapauieIbHOCTH
MPSIMOU Y TIJIOCKOCTH.
DopMyJIUPOBATH NPU3HAK
MapajuIeIbHOCTH NPSIMOM U
IJIOCKOCTH, YTBEPKJICHUE O IIPAMOU
MEPECEUCHUS IBYX IUIOCKOCTEH,
MPOXOASUIMX YEPE3 NapaslieIbHbIE
MpsMBIE.

Pemarb npakTtuueckue 3amaduu

HA NIOCTPOCHUE CEYEHUH
MHOTOTPaHHHKA.




O0BbsACHATH CTy4au B3aUMHOIO
PacCIOI0KEHUS TIIIOCKOCTEH.

JlaBaTh onpeaeIeHue apajuieIbHbIX
IJIOCKOCTEN; MPUBOJIUTH IPUMEPHI




W3 PECATbHOU KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WJUTIOCTPUPYIOIIUE
MapajuIeNIbHOCTh MIOCKOCTEM.
HUcnoab3oBaTh NpU3HAK
MapajuieIbHOCTH IBYX IJIOCKOCTEH,
CBOMCTBA NapaJuICIbHBIX
IJIOCKOCTEN MPU PENICHUU 3a/1a4 Ha
noctpoeHue. QO0bACHATH, YTO
Ha3bIBACTCS MapAJIIEIbHBIM
MPOEKTUPOBAHUEM U KAK
BBITIOJIHSETCS IPOEKTUPOBAHUE
¢uryp Ha ockocts. M300paxkarth
B MapajuieJIbHOM MPOEKIUH
Pa3JINYHbIE TEOMETPUUECKHE
burypsl.

MopaeaupoBarhb peAIbHbIE CUTYaLlMU
Ha S3bIKE TE€OMETPUM, HCCIENOBATh
IIOCTPOEHHBIE MOJIEIIN

C UCITOJIb30BAHUEM FEOMETPUYECKHUX

MOHATHUMH.

Hcnoab30BaTh 1pu pelieHun
3a7a4 Ha ITOCTPOEHUE CEYEHUM
MOHSITHE MMAPAJUICIIBHOCTH,




IMIPpU3HAKU U CBOMCTBA
MMapaJuICJIbHBIX IIPAMBIX Ha
IINTOCKOCTH

[lepnieHANKYISIPHOCTh
NPSIMBIX U TUIOCKOCTEN
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[leprieHAUKYISAPHOCTD MPSMOU U
IJIOCKOCTH: TEPIIEHANKYISIPHBIC
IIPSIMBIE B IIPOCTPAHCTBE, IIPSMBIE
napajuiejIbHbIE U
MIEPIICHIUKYJISIPHBIE K TUIOCKOCTH,
IIPU3HAK [EPIEHIUKYIJISIPHOCTH
IIPSIMOM U IIJIOCKOCTH, TEOpPEMA O
PSAMOM MEPIEHIUKYJIAPHON
ockoctu [leprieHnuKysip n
HAaKJIOHHBIE:

pacCcTOsIHUE OT TOYKH J0 TJIIOCKOCTH,
pacCTOSTHUE OT MPSIMOM JI0 TIJIOCKOCTH

AKTYaJIu3upoBaTh (GaKkThl U METO/IbI
IJITAHUMETPHH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

OO0BACHATH, KAKOH yroi

HAa3bIBACTCS YIJIOM MEXIY
MEPECEKAIOINMUCS MPSIMBIMH,
CKPEILIHUBAIOIIUMUCS MPSMBIMH B
npoctpaHcTie. JlaBaTb
omnpejeJaeHue MepreHINKYISIPHBIX
MPSAMBIX U IPSMOU,
MEePIECHIUKYJISIPHON K TUIOCKOCTH.
HaxoauTtsb yriibl MexIy
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U TIMpaMu/Ie.

IIpuBoauTH NIPUMEPHI U3

pPEATIbHOM KU3HU U OKPYKAIOLIEH
00CTaHOBKH, WJITIOCTPUPYIOIINE
MEePIEHIUKYJISIPHOCTD MPSAMBIX B
MPOCTPAHCTBE




U TIEPIEHIUKYJIIPHOCTH MPSAMOU K
IJIOCKOCTH.

®opmyaMpoBaTh NPU3HAK
NEPHEHANKYJISIPHOCTH TPSIMON U
IUIOCKOCTH, IPUMEHSTH €T0 Ha
MPaKTUKE: OOBSICHSITH
NEePHEHANKYISIPHOCTh pedpa KyOa u
JMaroHaJld ero TpaHu, KOTopasi ero

HE COIEPKUT, HAXOUTb JIJIMHY
JMaroHanu kyoa. Beraucnsate
BBICOTY IPABUJILHOM TPEYTOJIBHON U
[IPAaBUJILHOU YETBIPEXYTOJIbHON
ApaMHUJI 10 JUTHHAM pEdep.
Pemiars 3a1a4uu Ha BEIYMCIICHUS,




CBSI3aHHBIE C NIEPIEHIUKYISIPHOCTHIO
IPSIMOM U TJIOCKOCTH, C
UCITOJIb30BAaHUEM IIPU pELIEHUU
IUTAHUMETPUUECKUX (PAKTOB U
METOJIOB.

OO0bsICHATD, 4TO Ha3bIBAIOT
MEPICHAUKYJISIPOM U HAKJIOHHOW W3
TOYKA K IUIOCKOCTH; IPOEKIHUEH
HAaKJIOHHOM Ha MIOCKOCTh. OOBACHATS,
YTO HA3bIBAETCS PACCTOSAHUEM:  OT
TOYKA  JO  IUIOCKOCTH;  MEXIY

napajuieIbHbIMU IUIOCKOCTSIMU;
MEXKIy TNpAMOM W Mapajule]IbHOU €H
IUIOCKOCTBIO; MEXKITY
CKpELIMBAIOILNMHUCS MPSMBIMHU.

HaxoauTs 5TU pacCcTOSHUS B TPOCTHIX
clydasx B KyOe, mupamuje, Mpu3Me.
MoaeanpoBarb peabHbIE CUTyalU
Ha $s3bIKE TEOMETPHUH, HCCIIEI0BaTh
MOCTPOCHHbBIE MOJEIN C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX




HOHATHUMH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSAMOYTOTHHBIX
TPEYTOJbHUKOB




YTIIbl MEXIY MPSIMBIMU U
MJIOCKOCTSIMU
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VYTibl B IPOCTPAHCTBE: YOI MEXKIY
NPSIMOM U IJIOCKOCTBIO; JBYTPAHHBIM
YIoJ1, JUHEUHBIA YTOJl JBYTPAHHOTO
yTJiIa.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
MPU3HAK NEPIECHIUKYIIPHOCTU JBYX
mIockocren. Teopema o TpEX
MEePHEHANKYISIpax

AKTYyaJau3upoBaTh (HaKkTbl 1 METObI
IJIAHUMETPHH, PEIICBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

/laBaThb onpeae/ieHue yria MexIy
IPSIMOM U INTIOCKOCTBIO,
(bopMyIupOBaTh TEOPEMY O TPEX
NEPIEHIUKYIIIpax U oOpaTHYIO K HEH.
Haxoautsb yros Mexay npsmMoun u
IIJIOCKOCTBIO B MHOI'OTPAaHHHUKE,
PAcCTOSIHUE OT TOYKHU JI0 NPSIMON Ha
IIJIOCKOCTH, UCIIOJIb3Ysl TEOPEMY O
Tpéx nepnesaukyisapax. [Iposoauts
Ha YepTeXKe NEPIEHIUKYILAP: U3
TOYKH HA NPSMYIO; U3 TOUYKH Ha
IJIOCKOCTH. JlaBaTh onpeacieHue
JIBYTPaHHOTO yTJIa U €r0 3JIEMEHTOB.
OOBICHATH PABEHCTBO BCEX
JIMHEWHBIX YTJIOB JBYIPAHHOTO yTJIA.

Haxoauthb Ha yepTexe AByrpaHHbIN
yTOJI Mpu pedpe mupamMubl, TPU3MBI,
rapajuiesenuIe/ia.




JlaBaThb onpejaesieHue yria MexIy
wiockoctsmu. JlaBatb
onpeaejeHue U popmyanpoBaThb
NPU3HAK B3aUMHO
MEPIECHIUKYIISIPHBIX TIJIOCKOCTEN.
HaxoauTtsb yriibl MEXy MIOCKOCTSIMU
B KyOe 1 nmupamue.

Hcnoab30BaTh pU pEIICHUH 33724
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeanpoBarh pealibHbIE CUTYaLIUU
Ha SI3bIKE T€OMETPHUU, HCCJIAEN0BATH
MIOCTPOECHHBIE MOJIEIN

C UCIIOJIb30BaHUEM F€OMETPUIYECKUX
TTOHSITHH.

Hcnoab30BaTh 1py peLICHUH 3a/1a4
Ha MOCTPOCHUE CEUCHUH
COOTHOUIIEHHUS B MPSIMOYTOJIBHOM
TPEYrOJIbLHUKE




MHOrorpaHHUKHN
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[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOI'PAHHUKA,
BBIITYKJIbIE U HEBBIIYKJIbIC
MHOT'OTPaHHUKH; Pa3BEPTKA
MHOTOTPaHHHUKA.

[Tpusma: n-yronbHas npusMa; rpaHu

AKTYaau3upoBaTh (HaKTbl 1 METOAbBI
IUIAHUMETPHH, PEJIEBAaHTHBIE TEME,
npoBoauTh aHajgorum. J[laBath
onpeeseHue

napauiCicinuicia, pacnmod3iaBaTb €ro
BHUIbI U U3yYaTb CBOMCTBA.

Y OCHOBAHUSI IPU3MBIL; IIpsAMas U
HAKJIOHHAs IPU3MBbIL; OOKOBas U
IIOJIHAs IIOBEPXHOCTD IIPU3MBI.
[Tapayutenenuner, NpAMOYTOJIbHBIN
napajuleNIeUIe ] U €ro CBOKCTBA.
IIupamua: N-yroipHas nupaMmuaa,
I'PaHU U OCHOBAHWE NMUPAMUJIBL;
OOKOBas U MOJHAas MOBEPXHOCTh
MAPaMHUJIBL; TIPABUIIBHAS U
yceu€HHas UpaMuIa.

DIeMEHTBI IMPHU3MBI 1 ITUPpAMUABI.
HpaBI/IJ'IBHble MHOTOI'PaHHUKH:
IMOHATHC ITPABUIIBHOT'O

MHOTOIrPaHHHKA; IPaBUJIbHASA IPU3Ma
Y MpaBUJIbHAS TIUPAMUJA; IPABUIIbHAS
TpEyrojbHasi nupaMuaa u

JlaBaTh onpeeneHne nupaMuibl,
pacno3HaBaThb BUJbI TUPAMUI,
(popmynupoBaTh cBoiicTBa pEdED,
IpaHel U BBICOTHI TPABUIILHOM
MUPAMHUIBI.

HaxoauThb miomane moJaHON U
OOKOBOI TTOBEPXHOCTH ITUPAMU/IBI.
J{aBaThb onpeae/ieHue yCEUYEHHON
MMUPAMU/IBI, HA3bIBATh €€ DJIEMEHTHI.
DopMyJHPOBATH TEOPEMY O
TJI011a11 OOKOBOM MOBEPXHOCTHU
MPaBUJIbHOW YCEUEHHOM MTUPAMUBI.
PemaTp 3a1aun Ha BEIYHCIICHUE,
CBsI3aHHBIC C MUPAMUJIAMH, a TAKKe

3aJ1a4i Ha MIOCTPOCHUE CEUEHUM.




MpaBUJIBHBIN TETpadap; KyoO.
[IpeacraBienuie o0 MpaBUIbHBIX
MHOTOTpaHHHUKAX: OKTa’p,
JOJIEKa’Ip U UKOCAdIP.

CumMeTpus B POCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOYKH,
IIPSAMOM, INTOCKOCTH. DJIEMEHTBI
CUMMETPHUH B IUPAMUIAX,
napaJuieenune ax, IPaBUIbHBIX
MHOTOI'PaHHHKAX.

/{aBaTh onpeaesieHue IPU3MBbIL,
pacno3HaBaThb BUJbI [IPU3M,
U300paxkaTh MPU3MbI HA YEPTEKE.
Haxoaurs miiomaas mojJIHoN Wik
OOKOBOI1 MOBEPXHOCTH MPHU3MBI.
N3yuars cooTHOLIEHUS Diliepa
JUIs yucina pédep, rpaHeil U BEpILUH
MHOTOTPaHHHUKA.

M3yuyaTh BUABI TPaBUIBHBIX
MHOTOIPAaHHHUKOB, MX HAa3BaHUS
Y KOJIMYECTBO IPAHEMN.




Brerunciedue NJIEMEHTOB
MHOTOTPAaHHUKOB: pEOpa, AuaroHau,

YTJIBL. [Tnomans 0OKOBOI
MMOBEPXHOCTU W TIOJIHON MOBEPXHOCTH
PSIMOH TIPU3MBI, TUIOIIAb
OCHOBaHMI, TeopemMa O OOKOBOHU
MOBEPXHOCTH  NPSIMOM  TPU3MBIL.

[Tnomans OOKOBOW TOBEPXHOCTH U
IIOBEPXHOCTH MPABUIIBHON IMUPAMU/IBL,
TeopemMa O  IUIOmAnd  OOKOBOWU
MMOBEPXHOCTH YCEUEHHON MTUPAMUIBI

N3yuyaTh cuMMETpHIO
MHOTOIpaHHUKOB. OOBACHATH, KaKUE
TOYKHM HA3bIBAIOTCSI CAMMETPHYHBIMU
OTHOCUTEJIBHO TAHHON TOYKH,
MPSAMOU WJIU TTTIOCKOCTH, YTO
Ha3bIBAIOT LICHTPOM, OCBIO WIIH
MJIOCKOCTBEO CUMMETPHUH (PUTYPBI.

IIpuBoauTH NpUMeEPHI
CUMMETPHUYHBIX (PUTYP B apXUTEKTYpeE,
TEXHUKE, TPUPOJE.

MopaeaupoBarh peajabHbIe CUTyallUuN
Ha SI3bIKE T'€OMETPUM, HCCIENO0BATH

MTOCTPOCHHBIC MOIEIH c
WCITOJIb30BAHUEM  T'E€OMETPUUYECKHUX
MMOHATUHM, MCIOJb30BaThL IOJ00HE

MHOT'OI'PaHHHUKOB




OO6bEMBI MHOTOTPAHHUKOB

IToustue 00 00béMe. OOBEM

MMAPAMHJIBI, TPU3MBI

AKTYaJIu3upoBaTh (GaKkThl U METO/IbI
TJIAaHUMETPHH, PEIEBAaHTHBIE TEME.
O0BbsACHATDH, KaK U3MEPSIOTCS
00BEMBI Tell, POBOJIS aHAJIOTHIO C
M3MEPECHUEM ILUIOIIAJIECH
MHOT'OYTOJIbHUKOB.
®opMyJIHPOBATH OCHOBHBIE
cBoiicTBa 00bEMOB. M3yuars,
BBIBOJUTH OPMYJIbI

o0BéMa MPSMOYTOJIBLHOTO
napajuiesienune1a, MIpru3Mbl

Y IUPAMU/IBL.

Boruunciasats 00bEM MIPU3MBI U
MUPAMUJBI TIO UX DJIIEMEHTAaM.
IIpuMeHATH 00BEM 1J1s1 pellICHUS
CTEPEOMETPUYECKUX 3a1a4 U JJIS
HAXOXJICHUSI TEOMETPUUECKHUX
BEJIMYMH.

MopenupoBaTh pealibHbIC CUTyalluU
Ha SI3bIKE T€OMETPUH, UCCJIeI0BATh
MTOCTPOEHHBIE MOJIENIN

C UCTIOJIb30BAHUEM I'€OMETPUUECKUX
MOHSATHUH




Horopenme: . 4 CTpouTh cevyeHHE MHOTOIPaHHHKA
DACCTOSIHHS H YIIThI [TocTpoeHue ceueHui P P
B MHOTOI'PaHHHKE. METOAOM CJICTIOB.
Bhruncienne paccToSHUM: MEXKIY JlaBaTh onpenejeHHe pacCTOSHHUS
JBYMsl TOYKAMH, OT TOYKH JI0 IPIMOM, | Mexay QUrypamu.
OT TOYKH JI0 TFIOCKOCTH; MEXKLY HAaX0/UTh PACCTOSHIE MEKITY
CKPCIINBAIOIIAMHCS TIPSIMBIMH. napauieJIbHBIMU TIOCKOCTSIMH,
Beraucienue yrios: Mexy MEK/Ty TUIOCKOCTBIO U IapauIeIbHON
CKPELIMBAOLIUMHUCS PAMBIMH, eifl IPAMOIT, MEKITY
o 9
MCIKAY IIPAMOU H INIOCKOCTBIO, CKPEIIUBAIOIIUMUCS TPSIMBIMHU.
JBYTPAHHBIX YIJIOB, YIJIIOB MEXKILY CTPOUTD THHEHHBIH YroJ
TIOCKOCTAMU JIBYTPAHHOTO yTJia Ha YePTEexKe
MHOTOIPaHHUKA U HAXOAUTh €r0
BEJIMYHHY.
HaxoauTh yriibl MEXKIY IUIOCKOCTSIMHE
B MHOTOTPaHHHMKAaX
68
OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME




TEMATHYECKOE IINTAHUPOBAHMUE 11 KJIACC

OcHoOBHOE COACPIKAHUC

HaunmenoBanwue pasgena  KonudecTBo OcHOBHBIE BUBI ICATECIIBHOCTH
(Temnl) Kypca 4acoB 00yYarommxcs
Tena BpameHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh (HaKTbl 1 METO/IbI

JMaMeTp; TUIOMIA/Ib MOBEPXHOCTU
cdepsl. BzanMHoe pacrnionoxeHue
cdepsl U MII0CKOCTH; KacaTeabHas
IJIOCKOCTH K cdepe; MIonaab
chepol. 13o6paxkenue chepsl, mapa
Ha Tuiockoctu. CeueHus mapa

IJIAHUMETPUM, PEJICBAHTHBIE TEME,
NMPOBOANTH AHAJIOTHUU.

JlaBaTb onpeaesieHus chepol U
mapa, ux eHTpa, paauyca, imamerpa.
Omnpeneasitb chepy kak purypy
BpAaIllCHUSI OKPY>KHOCTH.
HccnenoBath B3aMHOE
pacrosioxkeHue chepbl U TIOCKOCTH,
IBYX chep, HIJIIOCTPUPOBATH 3TO Ha
yepTekax U pUCyHKax.
D®opMyJTHPOBATH ONIPEACICHUE
KacaTeJIbHOM IIJIOCKOCTH K cdepe,
CBOWCTBO U NMPU3HAK KACATEIbHOU
MJIOCKOCTH.

3HAKOMHUTBCS C T€0C3UYCCKUMHU
JUHUSIMU Ha cepe




[{unuHapuyeckasi MOBEPXHOCTD,
oOpa3yrolue TUINHAPUIECKON
MOBEPXHOCTH, OCh IIUIUHAPUIECKON
noBepxHocTu. Llununap: ocHoBaHUs
1 OOKOBasi IOBEPXHOCTb,
oOpazyrolias U oCh; IIOIIaahb
OOKOBOI U MOJIHON TTOBEPXHOCTH.
N3o0pakeHue MWIMHApPA Ha
mIockoctu. Pa3BépTka nuunuHapa.
Ceuenus nunmHapa (IUIOCKOCTHIO,
napauieIbHOU UTn
MEePICHIUKYJISIPHOW OCH IIUJIMHIPA)

OO0BbSICHATDH, YTO HA3BIBAIOT
HWJIUHAPOM, Ha3bIBATh €0 AJIEMEHTHI.
N3yuyaTh, 00BACHATD, KAK MTOJTYYUThH
UUJMHJP TyTEM BpalleHUS
IPSIMOYTOJILHUKA.

BouiBoaANTH, HC0/1B30BATH (HOPMYJIBI
JIJISL BBIYMCJICHUS TUIOMIa A OOKOBOM
MOBEPXHOCTH LUJIUHJPA.

HN3yuarthb, pacno3HaBaTh pa3BEpTKY
HWIHHAPA.

HN3o00paxkaTh HWIMHAP U €T0 CEUEHUS
TIOCKOCTBIO, ITPOXOAIIECH Yepe3 €ro
OCb, MMAPAJUICITIBHON WU
NEPIEHINKYJIIPHON OCH.

HaxoauTh 1uiomaan 3THUX CEUYCHHUM.
MopaeupoBaTh peabHbIEC CUTYAlUU
Ha SI3bIKE T€OMETPHH, MCCIEA0BATH
MIOCTPOEHHBIE MOJAEIHN

C UCIIOJIb30BAHUEM I€OMETPUUYECKUX
OHITUH




Konunyeckas IOBEpPXHOCTS, OO0BsACHATD, KAKOE TEJI0 HA3bIBAIOT

o0pa3yole KOHUIECKOM KPYTrOBbIM KOHYCOM, Ha3bIBaTb €r0
IIOBEPXHOCTH, OCh U BEPILIMHA DJIEMEHTBI.

KOHH4ECKOH IOBEPXHOCTH. N3y4arhb, 00bACHATD, KAK MOTYYUTh
KoHyc: 0CHOBaHME U BEPILUHA, KOHYC nyTéM BpALLCHHS

00pasyrolas u 0Ch; IIOMIA/b IIPAMOYTOJIBHOTO TPEYTOJIbHUKA.




OOKOBOH U TIOJTHOM IMMOBEPXHOCTH.
Y ced€HHBIN KOHYC: 00pa3yromme
¥ BBICOTA; OCHOBAaHHs U OOKOBas
MOBEPXHOCTb.

N300pakeHre KoHyca Ha IIOCKOCTH.

Pa3BépTka koHyca.

Ceuenus KoHyca
(TJIOCKOCTHBIO, MapaJIIeIbHOMN
OCHOBAHHUIO, 1 IIOCKOCTHIO,
IPOXOJSIIEH Yepe3 BEPIIUHY)

H300paxkaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, IPOXOSAIIEN Yepe3
OCBb, U TJIOCKOCTBIO,
NEPIEHINKYJIIPHOU K OCH.

H3yuyars, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BeIBOAMTSE, HCII0/1b30BATH
(bopMyJIBI IS BRIYMCIICHUS TUTOLIAIN
OOKOBOI MOBEPXHOCTH KOHYCA.
Haxoaursp 1miomaayu CeUYeHui,
IIPOXOALIMX YEPE3 BEPILIMHY KOHYCa
WU NIEPIEHIUKYIIIPHBIX €70 OCH.
OO0bsICHATH, KAKOE TEJI0 HAa3bIBACTCS
YCEUYEHHBIM KOHYCOM.

N3yuyaTh, 00BbIACHATH, KAK €TI0
MOJIYYUTh ITyTEM BpAIllCHUS
MPSMOYTOJIBHOW TPAIELIUH.
BbIBOAUTH, NPUMEHATH POPMYITY
JUTSl BBIYMCIIEHUS TUIOaan OOKOBOM
IIOBEPXHOCTH YCEYEHHOTO KOHYCa




KomOuHanmst Ten BpaiieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTMCaHHBIN 0KOJI0 cepsl; chepa,
BIIMCAHHAS] B MHOTOTPAHHUK HJIN B
TEJIO BpaIleHUs

AKTYyaJau3upoBaTh (HaKThl 1 METObI
IUTAHUMETPHH, PEICBAaHTHBIE TEME,
IIPOBOJMTH AHAJIOTHH.

Pemarb crepeoMeTpruyeCcKUe 3a/1a4u,
CBSI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUN TEJI BPAILLCHNUS,

C KOMOMHAIUSIMU TEJI BPAILICHUS U
MHOTOTPAHHUKOB Ha HaXOXJICHUE
r€OMETPUYECKUX BEJIMUMH.
Hcnoab30BaTh 1pu peLICHUU
CTEPEOMETPUYECKUX 3a1au
JIaHUMETpUudeckue (HakThl 1 METO/IbI
3a/1a4M Ha BBIYKMCIICHUE U
JIOKa3aTEIbCTBO.

MoaeanpoBarb peajibHbIE CUTYaLIMU
Ha SI3bIKE TEOMETPUU, MCCJIe0BATH
MOCTPOCHHBIE MOJIENN

C UCMOJIb30BaHUEM T€OMETPUUECKUX
MOHATHUA




OO0OBEMBI TEN

ITousatue 06 00EMe. OCHOBHEIE
cBoiicTBa 00HEMOB Tea. OO0BEM
UINHIPA, KOHYCA.

O6bEM 11apa u mwiomaab cepsl

AKTYaJIu3upPoOBATh (PaKThl U METO/IbI
MJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOJAUTH aHAJIOTHH.

BbIBOAMTH, HCNIOJIB30BATH (POPMYJIBI
00BEMOB: IPU3MBI, LIWIUH]IPA,
NIMPaMHU/JIbI, KOHYCA; yCEYEHHON
nUpamMuabl 1 YCEUEHHOIO KOHYCA.
Pemarhb crepeoMeTpuuecKue 3a1a4H,
CBSI3aHHBIE C BBIYMCIEHUEM 00BEMOB.
DopMyJIMPOBATH OIPECIICHHUE
IIApOBOTO CErMEHTA, IIapOBOro €O,
LIAPOBOI'0 CEKTOPA.

IpumeHsaTs Gpopmyibl
JUTSI HAXOKICHHSI 00BEMOB IIAPOBOTO
CErMeHTa, MapoBOro CeKTopa




[TonoGHBIE TEMA B TPOCTPAHCTBE.
CoOTHOIIIEHHUST MEXTY TUTOMIAISIMH
MTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX
TeN

Pemarts cTepeoMeTpUYECKIE 33/1a4H,
CBA3aHHBIE C O0OBEMOM 1mIapa u
TUIOMAABIO CHEPHI.

MopaeanpoBaTh peajibHbIE CUTYalluU
Ha SI3BIKE TE€OMETPHUM, HCCIIEIO0BATh
MOCTPOECHHBIE MOJIENN

C UCMOJIb30BaHUEM T€OMETPUUECKUX
MMOHSTHM.

AKTYaJn3upoBaTh (HaKThl U METOIbI
TUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

Pemarhb cTepeoMeTpUUECKHEC 3a/1a4H,
CBSI3aHHBIE C COOTHOIICHUEM
00BEMOB M TTOBEPXHOCTEH O T00HBIX
TEJ B IIPOCTPAHCTRBE.

MoaeanpoBarb peajibHbIE CUTYALIMU
Ha SI3BIKE TEOMETPHUH, MCCIIECIOBATh
OCTPOEHHBIE MOJIEIH

C UCMOJIb30BaHUEM T€OMETPUUECKUX
MOHATHUA

BekTopbl 1 KOOpIMHATHI B
MIPOCTPAHCTBE

10

Bektop Ha miockocTM W B
MPOCTPAHCTBE. Cnoxenue u
BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE

AKTYaJIu3UPOBATH (PAKThl U METOIbI
IIJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IPOBOJUTH AHAJIOTHH.




BEKTOpa Ha 4ucio. Paznoxenue
BEKTOPA I10 TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuiio
napasuleJIenuneaa.
Pemienue 3amad, CBS3aHHBIX C
IIPUMEHECHUEM IIPABUII JEUCTBUU C
BEKTOPAMH.

[IpssMoyroJsIbHAs cucTeMa

KOOPAMHAT B MPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocrenimme
3a/1a4M B KOOpJAUHATAaX. YTOJI MEXIY
BekTopamu. CkansipHOe
ITPOU3BEAECHUE BEKTOPOB.
BrlunciieHne yriioB MExay MNpsSMbIMU
U IJIOCKOCTSIMU.

KoopanHaTHO-BEKTOPHBIA METOA, HPHU
PEILIEHUU TEOMETPUUECKUX 3a1a4

OnepupoBathb NOHATHEM BEKTOD B
IIPOCTPAHCTBE.

DopMYyJIUPOBATH TPABUIIO
napajuielienuneaa npyu CI0KEHUH
BEKTOPOB.

CriaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOXXATh BEKTOP Ha YHCIIO.
HN3yuyaTh OCHOBHBIE CBOWCTBA ATUX
omnepanmi.

JaBaTp ornpeneneHne npsMoOyroJibHOM
CHUCTEMBI KOOPJMHAT B MIPOCTPAHCTBE.
Bbipa3uTh KOOpAUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €r0 KOHIIOB.
BpIBOAUTDH, HCNIOJIB30BATH (OpMYJLy
JJIMHBI BEKTOPA W PACCTOSIHUS MEXKITY
TOYKaMHU.

Bripaxkats cKasipHOE

IIPOU3BE/ICHUE BEKTOPOB UEPE3 UX
KOOPJMHATBI, BEIYUCISATH YTOJ MEXKIY
JBYMsI BEKTOPaAMH, IBYMsI TIPSIMBIMU.
Haxoauthb yroy Mexay npsiMmou u
IJIOCKOCTBIO, YTOJI MEXK/1y JBYMS




IINIOCKOCTAMHM aHAJIMTUYCCKHUMH
METOOaMH.

BeiBOAMTH, MCNOJIB30BATH (POPMYJITY
pPacCTOAHMS OT TOYKH JI0 TJIOCKOCTH




[ToBTOpEHKE, 0000IIEHNE
U cUCTEeMAaTH3alus 3HaHUH

OcHoBHbIE QPUTYPBI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETPUH. 3a1auu
IUIAHUMETPHUH U METOBI UX
pELICHHUS.

OcHoBHBIE PUTYPBI, (haKThI, TEOPEMBI
Kypca CTepeOMETpHH. 3a1aun
CTEPEOMETPUHU U METOJIbI UX PEIICHHUS

Pemarsb npocrenmmue 3axadn
Ha HAaXO0KJICHUE JUIMH U YIJIOB B
reoMeTpuyecKux Gurypax,
npuMeHsTh TeopeMy [ludaropa,
TEOPEMBI CUHYCOB U
KOCHHYCOB.

Haxoaurs 1iomajabs MHOIOYTrOJIbHHUKA,
Kpyra.

Pacno3naBartp 110100HbIE
(buUryphl, HAXOIUTHh OTHOIIICHUS
JUIVH U TUIOMIaeH.
Hcnoab30BaTh 1pu peLICHUN

CTEPEOMETPUYECKUX 3a1a4 (PaKThbl
Y METOJbI INIAHUMETPUU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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CHHOCOBBI OHEHKHU JOCTU/XEHUSA YUALLIUMUCA
INJIAHUPYEMBIX PE3YJIBTATOB
Cucrema OIEHKH TUIAHUPYEMBIX PE3yJIbTaTOB CKIIABIBACTCS U3 JBYX
CBSI3aHHBIX JPYT C IPYTOM COCTABIISIONINX: OIIEHKHU Tpoiiecca popMupoBaHus
IUTAHUPYEMBIX PE3YIbTaTOB, PEATM3yEMBIX B (DOPME TEKYIIET0 M TEMAaTHYECKOTO
OIICHMBAHUS, ¥ OLICHKHU pe3yJibTaTa (POPMUPOBAHHMS TIAHUPYEMBIX PE3YJIBTATOB,
peanuzyemMoi B hopMe UTOTOBOr0 KOHTPOJIsA. OTHAKO OCHOBHbIE NPUHUMIIbI
OLICHOYHOM AeITeJILHOCTH €IUHBI U BCEX COCTABIIAIOIINX, JTO:
00CmMOBepHOCHb OYeHKU, YTO BKITIOYAET B ce0s1 000CHOBAHHOCTb,
JTIOKA3aTeIbHOCTh PE3yJIbTaTa OIICHUBAHUS, €0 COOTBETCTBUE PEATbHOCTH;
JTOCTIDKCHHE ATOTO TPHUHIIMIIA 00SCIICYMBACTCS IIPEKIIC BCETO HHCTPYMEHTapHEM
U TIPOIICAYPOI IIPOBEPKHU, B OCHOBE KOTOPBIX JIGKUT OPUEHTAIIUS Ha
IJIAHUPYEMBIC PE3yJIbTaThl; 00beKMUBHOCHb OYEHKU, YTO BBIpAKAETCS B
HE3aBHUCHUMOCTH OIICHUBAHHUS OT OOCTOSITEIBCTB, OT CAyYalHBIX (DAKTOPOB, B
OTCYTCTBHUH IIPEAB3SATOTO OTHOIICHUS K 00yJaromeMycs; TOCTHKEHHIE 3TOTO
MIPUHITATIA BO3MOKHO TOJIBKO MPY HAJTMYUHA HOPM B KPUTEPUEB OIIEHKH, TO €CTh
IIPY peaTu3alii KPUTESPUATBLHOTO MOIX0A; UHGOPMAMUBHOCTNb OYEHKU, ITO
MO/Ipa3yMeBacT MOJTHOTY U TITyOMHY IPOBEPKH OBIIAJICHUS TUIAHUPYEMBIMHU
pe3yJibTaTaMu, COJIePKaTeIbHOCTh HH(GOPMAIIUH, TT0Ty4aeMOU B pe3ybTaTe
MIPOBEJICHHOM MTPOIIEAYPHI, TPOBEPKH HA PA3IMUHBIX YPOBHSIX; TIOCTHIKEHHUE TOTO
MIPUHIIAIIA 00SCIICUNBAETCS, B YaCTHOCTH, pean3aliueil ypoBHEBOIO MOIX0/1a K
OLICHUBAHUIO.

HNToroBbiit KOHTPOJIb

W TOrOoBBIN KOHTPOJIb, OCYIIECTBIISIEMbII B KOHIIE I0/1a 00y4YeHUs1, TO3BOISET
PELINTH ABE BAXKHEUIIIME 3a1a4M: BO-NIEPBBIX, 33/1a4y OMPEICICHUS YPOBHS
MaTeMaTUYECKON MOArOTOBKU O0YYarOIIETOCs, IMHAMHUKHU U TIEPCTIIEKTUB €r0
JajapHenIero o0y4deHus (B 3TOM 4aCTH OH SBJISCTCS OCHOBOM IS
MPOMEKYTOUHOM aTTECTALINM) U, BO-BTOPBIX, 33/1a4y BBISBIICHUSI KOHKPETHBIX
HEJIOCTAaTKOB, MPOOEJIOB, HEAOUETOB B €TI0 3HAHUAX U YMEHUSX, HAlIPaBJICHUI
paboOThI 1O UX KOPPEKLMH U YCTpaHEeHMIO. PellleHne 3TUX EHTPaAJbHbBIX 3a/1a4
MO3BOJISIET YUYUTEIIO0 OCYIIECTBIATH YIIpaBlIieHUE 00pa3oBaTEILHBIM ITPOIIECCOM, a
oOyyJaronieMycsi CaMOynpaBJeHUE YUCHUEM.

N TOroBeIil KOHTPOJIb UMEET KOMIUIEKCHBIA XapaKTEP, MMOCKOJIBKY B X0OJI€ 3TOU
IIPOLEIYPBI OCYLIECTBIIAETCA NPOBEPKA CUCTEMBI IJIAHUPYEMBIX PE3YJIbTATOB,
BKJTFOYAFOIIECH B CEOsI HE TOIBKO 3JIEMEHTHI COJIEPIKAHMSI, HO TAKXKE U THUIIBI
OCBOEHUS COJIEpKaHUs O0yUCHHUS:

«3HaHUE U TOHUMaHUE» (MaTeMaTUYeCKOW TEPMUHOJIOTUH, TOHATUH, (AKTOB,
npaBui U CocoO0B JEHCTBUIA), HAIPUMED, KITOHUMATh U MPABUIILHO YIIOTPEOISAThH



TEPMUHBI, CBSI3aHHBIC C HATYPAJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMU U
TECATUIHBIME IpoOsMm» (5 Kimace);

«IpuMeHeHue» (MpaBuil, aITOPUTMOB, CIIOCOOOB PEIICHUS 3a/1a4), HalpUMeEp,

«BBIYUCIATH NEPUMETP U IJIOLIAAL KBajgpaTa» (5 Kiacc);

«(hYHKIIMOHATBLHOCTBY» (MCIO0JIb30BaHHE 3HAHWI BHE KOHTEKCTa
dhopMUpOBaHUs, BO BHEYYEOHBIX CUTYyAIIUAX ), HAIPUMEP, «PEIIaTh HECIOKHbIE
3a/1a4d Ha U3MEPEHHUE T€OMETPUUECKUX BEJIUYMH B MPAKTUICCKUX CUTyaUsIx» (5
KJIacc).

TpaauMOHHO UTOTOBBI KOHTPOJIb IO MATEMATHUKE MMPOBOAUTCS B popMme
KOHTPOJIBHOM pabOThI MM TECTA, COCTOSIIMX U3 HECKOJIbKUX 3aJIaHUM pa3IMYHON
CJI0KHOCTH.

OueHuBaHKEe pe3yJibTaTa UTOTOBOM KOHTPOJILHON pabOTHI MIIH TECTa
PEKOMEHAYETCSI BRICTpauBaTh B COOTBETCTBUHU CO CJICAYIOIIMMH PUBEACHHBIMU
HIDKE KPUTEPUSIMH, KOTOPBIE OMPEACISIOT YPOBHU TIOCTUXKEHUS TUIAHUPYEMBIX
pe3yIbTaTOB.

Onpenenenre ypoBHS JOCTHKEHUS NIAHUPYEMBIX PE3yJIbTATOB MOXKET
OCYILIECTBIISITHCA HA OCHOBE MPOIIEHTA OT YKCJIa BBIIIOJHEHHBIX BEPHO 3aaHUM
CJIEAYIOIIMM 00pa3oMm:

00yYarOIINICs HEe TOCTUT 00S3aTEILHOIO YPOBHS MOJATOTOBKHU, U MY
BBICTABJIIETCI OTMETKA «2», €CJIU OH BBIINOJHMI MeHee 65% 3amanuii
00s13aTeIIbHOTO YPOBHS IMOJITOTOBKU, BKJIOUEHHBIX B KOHTPOJIBHYIO PA0OTy HUIIH
TECT;

0Oy4YaroIIMICs JOCTUT 0053aTEILHOTO YPOBHS MOATOTOBKH, EMY
BBICTABIISICTCS OTMETKA HE HMUKE «3», €CJIM OH BBINOJHUI HE MeHee 65% 3amanuit
00s13aTE€JIbHOTO YPOBHS MOJTOTOBKU, BKJIIOUEHHBIX B UTOTOBYIO PaboTy;

00y4aroIIMICS JOCTUT MOBBIIICHHOTO YPOBHS, €My BBICTABJISIETCS OTMETKA
He HIKE «4», €CJI OH BBITIOJIHIII HE MeHee 65% 00I1ero unciia 3agaHum
UTOTOBOM pabOTHI;

0OyYaronuiicsi JOCTUT BHICOKOTO YPOBHSI, €My BBICTABIISICTCS OTMETKA «5»,
€CJIM OH BBITIOJIHWII HEe MeHee 85% 3amannii UTOroBON paboTHI.

KputepuanbHoe OlIEHMBaHKUE — 3TO CPaBHEHHE 00pa30BaTEIbHBIX
JIOCTUKEHUM 00yUJaroIIUXCs C 3apaHee ONpeIeICHHBIMU U U3BECTHBIMU BCEM
y4acTHHUKaM 00pa30BaTeIbLHOIO Mpolecca kputepusiMu. [losTomy B miemsix
BOCITUTAHUS y O0yYaIOIINXCS OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIICHUS K
COOCTBEHHOMY yU€HHI0, (popMUpOBaHUS COOCTBEHHON OIICHOYHOM NESITEILHOCTH
1esecoo0pa3Ho 3apaHee 3HAKOMHUTH UX ¢ KOHKPETHBIMH KPUTEPHUSIMHU
BBICTABJICHUSI OTMETOK 3a BBITIOJIHEHUE UTOTOBOM OLIEHOYHOM MPOIICAYPHI.



TemaTuyecKuil KOHTPOJIb

TemaTnyeckas oUeHKa NPEACTABISIET COOOM MPOLEAYPY OLEHUBAHUS YPOBHS
JOCTHKEHHS TEMAaTUYECKUX TIAHUPYEMBIX PE3yJIbTaTOB MO yUeOHOMY MpPEAMETY.
B denepanpHoil paboueii mporpaMme o MaTeMaTHKe 0003HaYEHBI OCHOBHBIC
TEMBI KaXI0T0 Kypca, COCTABIISIIOIIETO YUeOHBIHN npeameT «MaremMaTrkay.

Temarnueckue MmIaHUPyEMBIE PE3YIIbTATHI, ONPEIEIAEMbIC YUUTEIEM,
JIOJKHBI OBITH OPUEHTUPOBAHBI HA UTOTOBBIE PE3YJIbTAThl F0J1a 00YUYEHUS C YUYETOM
ATAHOCTH UX (OPMHUPOBAHUA.

BaxHO MOHMMATh, 4YTO TEMATUYECKUM KOHTPOJIb BBIMAET 32 PAMKH
UCKIIFOUYUTEIBHO KOHTPOJISI U CTAHET 3IEMEHTOM (DOPMUPYIOIIETO OLIEHUBAHUS
TOJIBKO NP YCIIOBUU COOJIIOJIEHUSI HECKOJIBKMX MTPUHIUIIOB.

OnHUM U3 TaKUX MPUHITUIIOB SIBIISIETCS OMKPLIMOCHb NPEObABIAECMBIX
mpebo6anuil, TOATOMY TaK BaXKHO JOHECTHU JJO 00YUaIOIINUXCsl, KAKUE YMEHHUS
IPOBEPSIIOTCS B XO€ KOHTPOJIBHON pabOThI, KAKUE YMEHHUS OTHOCSATCS K
UTOTOBBIM PE3YyJIbTaTaM U3YUYEHUS TEMBI. DTO MOJIE3HO CIEIATh YK€ B CAMOM
HayaJyie u3y4eHus TeMbI, 00pallias BHUMaHUE O0yYarOIMIMXCA 110 X0y
MPOXO’KJICHUS MaTepuaia Ha MPUMEpPHI T€X 3aJJaHUi, KOTOPbIE BOUIYT B
KOHTPOJIbHYI0 padoTy. CIIMCOK IPOBEPSAEMbIX YMEHUN Oy/I€T Ba’KEH U Ha dTare
aHaJln3a pe3yJIbTaTOB OLEHOYHOU MPOLEAYPhl, KOTa O0yUYaOIUNHC CMOKET
CaMOCTOSITEJIbHO OIIEHUTh, KAKUMH TEMAaTUYECKUMU YMEHHSIMU OH OBJIAJEN, a
KakHe MoTpeOyI0T OT HETO JOTOIHUTEIbHBIX YCUIIUN I UX OCBOCHMS.

E1e omHUM Ba)KHBIM NMPUHIIMIIOM CIIYXKUT Oughgheperyupyemocms no
YPOo8HAM noo2omosKkuy. BaxHo BKIII0YaTh B pabOTy 3a7aHusl, OTHOCSALIUECS K
0a30BOMY YPOBHIO IOJIFTOTOBKH, BBIMOJIHEHUE KOTOPBIX 00s13aTEIBHO JIJISl BCEX
oOy4JaronMxcs, ¥ 3a/laHus MOBBIIIEHHBIX YPOBHEN, KOTOPBIE 1aI0T BO3MOKHOCTh
peanu30BaThCs 00yHYaroUUMCs, TPOSBIISIIOIIMM K MaTeMaTUKE UHTEPEC U
crocoOHOCTH. MapKUpOBKa 3aJaHU KOHTPOJIHHOU PabOThI MO YPOBHIM
CHeLMaTbHBIMUA 0003HaYEHUSIMU OPUEHTUPYET 00yUaIOLMXCs Ha JOCTHXKEHNE
OMPEICICHHOTO pe3yJibTaTa, IOMOTaeT CINIAHUPOBATH U KOHTPOJIMPOBATH
BBITIOJTHEHHE PAOOTHI.

CrnenyromuM NpUHLIAIIOM SIBIISE€TCS NOJIHOMA NPOBEPKU NIAHUPYEMbIX
pe3ynomamos. Yem OoJble 3a1aHUN BKIIIOYEHO B paboTy, TeM HHPOPMATUBHEE €€
pe3yJbTaThl, TO3TOMY S 3a/IaHH, COCTABJISAIOIIUX TPATUIUOHHYIO KOHTPOIbHYIO
paboTy, IBHO HEJOCTATOUYHO, YTOOBI OTBETUTH HA BCE BOMPOCHI, HA KOTOPHIE
HY>KHO MOJIYYUTh OTBETHI IO UTOTaM U3y4eHUs: TeMbl. OCHOBHBIMHM BOIIPOCAMHU,
HAIIOMHUM, SIBJISIFOTCS, OBJIAICININ JT 00y4YarOIIUeCs] CHCTEMON TEMaTUYECKUX
IJIAaHUPYEMBIX PE3yIbTaTOB U Ha KakoM ypoBHe. OHaKO MpoBepKa Bcex
TEMATUYECKUX PE3YJIBTATOB HE BCEra BO3MOXKHA, IOATOMY JIJI1 MAKCUMAJIBHOTO
OXBaTa MPOBEPSIEMBIX YMEHHUI COCTABIISAIOT HECKOJIBKO BApUAHTOB PaOOTHI.



OmKpbimocms cucmemvl OYyeHU8aHus TakxKe BaxkHa 171 GOpMUPOBAHUS
OCO3HAHHOT'O OTHOILIEHHS 00YYaroIIEerocst K COOCTBEHHOMY YUEHHUIO, OHa
IIOMOTaeT OPUEHTUPOBATHCS HA JKEJIaeMblH, 3aIJIJaHUPOBAHHBIN PE3YNbTAT U
JOCTUIaTh €ro, yIpaBJisAsl MPOLECCOM OBJIAZIEHUS PE3YJIbTATOM YK€ Ha JTane
MOJATOTOBKHU K KOHTPOJIbHOM paboTe. O0yyaroiuecs J0JKHbBI TOHUMATh, KaK U 32
YTO BBICTABJISICTCS Ta WM UHAsI oTMeTKa. ClieIoBaTeIbHO, OHU JIOJKHBI OBITH
MPOUH(POPMHUPOBAHBI O TOM, KaK IPOBOUTCS OLICHUBAHUE PE3YJIbTATOB
BBITIOJIHEHUSI KOHTPOJIBHOW PabOThI, TO €CTh KAKOE HaUMEHbIIIEe KOJTUYECTBO
3aJJaHUIl HEOOXOIUMO BBITIOJIHUTH, YTOOBI PACCUUTHIBAThH HA MOTyYECHUE
MOJIO’KUTETHbHON OTMETKHU, IPU KAKUX YCIOBUSIX MOTYT OBITh BHICTABJICHbI
OTMETKHU «4» U «5», TO €CTh HUKHHUE TPAHUIBI OTMETOK.

KoHTponbHbIe paboThl U COOTBETCTBEHHO KPUTEPUH OLICHUBAHUS JTOJIKHBI
OBITH pa3paboTaHbl TAKUM 00pa3oM, 4TOOBI y OOyUYarOIIMXCA OBLIO MPaBO Ha
OLIMOKY: JUIsl MOJIy4EHUsI OTMETKH «3» HET HEOOXOIMMOCTH BEPHO BHIIIOJIHUTH
BCE 3aJ]aHMsl 00513aTENbHOIO YPOBHS, AHAJIOTUYHO JJIS1 TOJTyUYEHHUSI OTMETKH «5»
HE00s13aTEIbHO BBIIOJIHUTH BCE 3aJJaHUSI KOHTPOJIBbHON paOOTHI.

Texylee oueHuBaHue

Tekyiee olleHMBaHKE NPEACTABISAET cO00M Mpoueaypy Mo
COIIPOBOXICHUIO U HAIIPABJICHUIO HHANBUAYAIbHOTO IPOABIKEHUS
00yuJarolerocsi B OCBOEHUH MPOrpaMMHOIO MaTepuasa v B OBJIaIEHUU
TUTAHUPYEMBIMH Pe3yJIbTaTaMHU.

Teky1as olieHKa MOXKET OBITh Kak (popMupyroliei (moaaep >KxuBaroiei u
HaIpaBJISIIOLIEH YCUITUSL 00YUYaroIerocs ), Tak U JMarHOCTHYECKOMN
CIOCOOCTBYIOLIEH BBISIBJIECHUIO IPOOETIOB U MPOOIIEM).

K TekyiieMy OlleHUBaHUIO 110 MAaTEMATUKE OTHOCUTCS OLIEHKA YUUTEIEM
PE3yNBTATOB PA3JIMYHBIX BUJIOB ACSITEIBHOCTH 00YyUaIOIIErocs:

YCTHOT'O/TIMCBMEHHOTO OTBETA Y JOCKHU (J0Ka3aTeIbCTBO TEOPEMBI, PEIICHUE
TEKCTOBOM 3a/1a4uM, U3JI0KEHNUE TEOPUH U T.I1.);

BBITNIOJTHEHHSI MTUCbMEHHOM CaMOCTOATEIBHON PaOOTHI (BBIITOJIHEHUE
YOPKHEHUI U pEelIeHHe 3a7a4 Pa3IuYHON CI0KHOCTH);

BBINIOJIHEHUS PAKTHYECKOU pabOThI (MIOCTPOCHUE FEOMETPUUYECKUX (UTYD
U KOH(PUTYpalnid, TuarpaMM, TpaduKkoB, TPOBEACHUE CTATUCTUYECKOTO
AKCTIIEPUMEHTA, OIIPOCca U T. I1.);

BBITIOJTHEHHSI TIPOBEPOUYHBIX Pa00T (MATEMATUYECKOTO JUKTAHTA IS
IIPOBEPKU OBJIAZICHHSI TEPMUHOJIOTHEH, TeCTa Ha MIPOBEPKY CPOPMUPOBAHHOCTU
0a30BbIX YMEHHII 110 TEME U TIP.).

B kax1oM ciyuyae npu OLEHKe IeATebHOCTH 00y4Yarolerocs: yunTeiab
JIOJIKEH TI0JIb30BaThCsl €AMHBIMU KPUTEPUSMHU, YTO 00EeCIeunBaeT 00bEKTUBHOCTD



H0JIy4aeMOU 00ydaromuMes OLIEHKHU €ro JOCTHKEHUH U JaeT MH(popMaluo oo
YPOBHE OCBOEHUS TNIAHUPYEMBIM PE3YIILTATOM.

B ocHOBe o1ieHMBaHMsI JIXKAT CIEIYIOINE 00IIHe KPUTEPUH, OCHOBAHHBIE
Ha CTETIEHU CaMOCTOSITEIbHOCTH 00YYarOIIEerocs U CIOKHOCTH CUTYaITHH.

OOyuaromiemycsi MOKET ObITh BHICTABJICHA:

OTMETKA «5», €CIIU OH JAEUCTBYET CAMOCTOATEIBHO B CIOKHBIX Y4EOHBIX
WJIA BO BHEYUYEOHBIX CUTYALUSIX;

OTMETKA «4», €CIIN OH JAEUCTBYET CAMOCTOATEIBHO B IIMPOKOM CIIEKTpE
TUTIOBBIX, B KOMIIJIEKCHBIX U B U3MEHEHHBIX YUEOHBIX CUTYaIUSX;

OTMETKa «3», €CIIN OH JCUCTBYET CAMOCTOATEIHHO B MPOCTHIX TUITOBBIX
y4eOHBIX CUTYyAaIHIX.

OOyuaroniemycs, KOTOPbIN IEMOHCTPUPYET OTAEIbHBIE MPOCTEUIIINE
JEHCTBUS WM BBIMOJHSET 3TH JEHCTBUS C ONOPOM Ha OMOIIb, HE MOKET OBITh
BBICTABJICHA J1a’K€ MUHUMAJIbHAs MIOJIOKUTENIbHASI OTMETKA, €T0 MOJATOTOBKA
MOJKET OBITh CKOPPEKTUPOBAHA HA OCHOBE JOTIOJHUTEIBHON PabOThI IO
BBISIBJICHUIO MPOOEIOB U TUIMUYHBIX OIIMOOK.

OOyuaromiemycsi, KOTOPbII HCTIBITHIBAET 3HAYUTEIBHBIC TPYIHOCTH TaXKE B
MPOCTEHIINX CIydasx, TpeOyeTcs crieluanbHasi HHIUBUAYyadbHasi KOPPEKIIMOHHAS
pabora.

CraproBasi JMATHOCTHKA

CrapToBas JUarHOCTHKa MPOBOJIUTCS YUUTEIIEM WIH aJ]MUHUCTpaIe
o0pa3oBaTeNbHOM OpraHU3alii B paMKax BHYTPHUILKOJILHOTO MOHUTOPHHTA B
IEJISIX OLIEHKH TOTOBHOCTH OOYYAIOIINUXCS K 00yUEHHIO.

Oyenxa pesynomama cmapmogou ouaznocmuxu. I1pu olieHKe BBITIOTHEHHS
paboThl yCTaHABIUBAETCS HAIMYKE WJIM OTCYTCTBUE Y MATUKIACCHUKA 6a30BOM
MaTeMaTHYECKOH MOATOTOBKH, IIOATOMY OTMETKA MO MATHOATIIHPHON IIKaIe HEe
BbICTaBJII€TCS. B KauecTBe pe3ynbrara BhINOIHEHHS paObOThl UCIIOIB3YETCS TAKOU
1oKa3aTelb, KaK MPOLIEHT, BEPHO, BHIIMOJIHEHHBIX 3aJaHuil. CuuTaeTcs, 4To
YpOBEHb MOJArOTOBKHM 00yuatroierocsi cootBeTcTByeT TpedoBanusim ®I'OC OO0,
€CJIM YYEHHUK BBITIOJIHUAI BEpHO He MeHee 75% 3ananuii padoTel. B aToM ciyyae
PE3yNbTaT 00YYAIOIIETOCS — «IIPOIIET TECT.

CamooueHnBanmue

CaMoolIeHMBaHNE TIPE/INOJIaraeT CaMOCTOSITEIILHOE OTPEIeIICHHIE
00yUaroIuMcsi, KaKOB OOIIMIA pe3yJIbTaT BHIIOJIHEHHUS OLICHOYHOM MPOIIeTypPhl 110
3aJJaHHBIM eMy KpuTepusiM. Kputepun MoryT ObITh 3a/1aHbl YUUTEIIEM W
pa3paboTYMKaMHi KOHTPOJIbHO-OLIEHOYHBIX MAaTEPHUAJIOB.

JJ1s caMOOlIeHUBaHMs BaKHBI aHAIN3 U 00TyMbIBaHNE N3MEHEHU,
IPOU3OLIEIINX 32 BPEMS M3yUEHUS] TEMbI WX 32 T'OJl, TOJIyYUTh KOTOPbIE MOKHO
Ha OCHOBAHUM pPE3yJIbTaTa BBINOJIHEHUS HIEHOUYHOU MTPOLEAYPHI.
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KanenpapHo-remaTnueckoe mianuposanme 10 kiacc reomerpus

Ne | Jara Tema ypoka K-Bo

n/n | WiaH | pakr 4acos

Paznen 1. BBenenue B crepeomerpuio (10 yacos)

1 OCHOBHBIE MMOHATHUSI CTEPEOMETPUU: TOUKA, 1
npsiMasi, TII0CKOCTh, TPOCTPAHCTBO.

2 [IpaBuna n300pakeHust Ha PUCYHKaX: 1
M300paKEeHUsI TUTIOCKOCTEH, MapasuiebHbIX
NPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA.

3 [ToHsTHA: IIEpeceKkaromecs MI0CKOCTH, 1
nepeceKaromuecs npsiMas v MioCKOCTb.

4 3HAKOMCTBO C MHOTOTPaHHUKAMH, 1
M300pakeHre MHOTOTPAaHHUKOB Ha
PUCYHKAaX, Ha MTPOCKIIMOHHBIX YePTEkKaX.

3) 3HAKOMCTBO C MHOTOIpPaHHUKAaMHU, 1
n300pakeHre MHOTOTPAaHHUKOB Ha
PHICYHKaX, Ha MMPOEKIIMOHHBIX YePTEkKAax.
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HauanbpHbie cBeieHHs O KyOe U MUpaMuU/e, 1
UX Pa3BEPTKU U MOJIEIIHN.

CeueHuss MHOIOIPAaHHHUKOB. 1

[TousTe 00 AaKCHOMATHYECKOM 1
MTOCTPOCHUU CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHH M CICACTBHUS U3 HAX

Pemienre TUIOBBIX YIIPaKHEHUM U 3a]1a4. 1

Kontponbshas padota Ne 1 «Tema BpamieHus» 1

Pa3znean 2. Ilpsimble U IUIOCKOCTH B mpocTpaHcTBe. IlapamienbHocTs

NPSIMbIX U II0cKocTel (12 yacoB)

11

B3aumuoe PAaCIIOJIOKCHUC IIPAMBIX B
IMPOCTPAHCTBE: IICPCCCKAIOIMINCCH,
mapajyiCJIbHBIC U CKPCIIUBAIOIHUCCS ITPSAMBIC

12

B3anmHoO€e pacnoniokeHue npsMbIX B
IIPOCTPAHCTBE: IIEPECEKAIOIINECH,
napaJljIeIbHbIE U CKPEUIUBAIOIINECS MTPSMBIE

13

[TapannenbHOCTh NIPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE: MapaJlieIbHbIE IPSMBIC B
MPOCTPAHCTBE; MapAIEILHOCTh TPEX NPSIMBIX;
napajyIeIbHOCTh MPSMOM U TIOCKOCTH.

14

[TapayuienbHOCTD NMPSIMBIX U TIJIOCKOCTEN B
IIPOCTPAHCTBE: MapajuielIbHbIE MIPSAMBIE B
IIPOCTPAHCTBE; MapaLIEIIbHOCTD TPEX MPSIMBIX;
NapajuIeIbBHOCTh NPSIMOM U TIIOCKOCTH.

15

VYTIIbl ¢ COHANpPaBIE€HHBIMU CTOPOHAMM; YTOJI
MEXAY MPSMBIMU B IPOCTPAHCTBE.

16

VYTIbl ¢ COHANPABIECHHBIMU CTOPOHAMMU; YTOJI
MEKY MPSIMBIMUA B ITPOCTPAHCTBE.

17

[TapauienbHOCTh IUIOCKOCTEN: NTapaJyIeIbHbIE
IIJIOCKOCTH; CBOMCTBA NapalICIbHbIX
IIJIOCKOCTEH.

18

[TapayuiennbHOCTD IIOCKOCTEN: NTapajlieIbHbIe
IIJIOCKOCTH; CBOMCTBA MapaJlIesIbHBIX
IIJIOCKOCTEHN.

19

[Ipocreitmme mpocTpaHCTBEHHBIE (GUTYPHI HA
IJIOCKOCTHU: T€Tpa’ap, KyO, mapaienenumne/;
IOCTPOEHUE CEUCHUN




20 [Ipocreiimme mpocTpaHCTBEHHbIE (PUTYPBI Ha 1
MJIOCKOCTH: TETpadip, KyO, mapajiesenumnesn,
MMOCTPOCHUE CEYECHUI

21 Pemienne TUNIOBBIX YIIpa)KHEHHM U 3a]1a4. 1

22 Kontposnbnas padota Ne 2 «IIpsimbie u 1
IJIOCKOCTHU B npocTpaHcTe. [lapamienbHoCTh
MPSIMBIX U IIJIOCKOCTEN»

Paznen 3. IlepneHAUKYJISPHOCTH NPAMBIX U IJIOCKOCTEeH (12 yacoB)

23 [TeprieHAUKYIAPHOCTH OPSIMOI U TIJIOCKOCTH: 1

24 [TeprieHaUKYyISpHBIC IPSIMBIE B TPOCTPAHCTRE, 1

25 [IpsimMble mapasnienbHble U NePIeHIUKYIspHbIe K | 1
MJIOCKOCTH,

26 [Ipr3Hak nepneHANKYISPHOCTH IPSIMON U 1
MJIOCKOCTH,

27 Teopema o npsmMoil neprneHANKYISPHOI 1
IUIOCKOCTH

28 Pelienre TUIIOBBIX yIPa)KHEHUN U 3a/1a4. 1

29 [lepnenauKyisip U HaKJIOHHBIE: paccTosiHue OT | 1
TOYKH JI0 TUTIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10
IUIOCKOCTH

30 [TeprieHAUKYISIp U HAKJIOHHBIE: 1

31 PaccTostHue oT TOYKH J10 MIOCKOCTH, 1

32 Paccrostare oT mpsiMoii 10 TIIOCKOCTH 1

33 Pemmenne TUMIOBBIX yIIpakHEHUH U 3a/1a4. 1

34 Kontponbshas pabora Ne 3 1
«lleprieHAUKYJISIPHOCTD MPAMBIX U TIJIOCKOCTEN

Paznen 4. Yribl Me:xkay npsaMbiMu U IJ10ckocTsiMH (10 yacoB)

35 VYTbl B IPOCTPAHCTBE: 1

36 VYron Mexay npsiMON U TIIOCKOCTHIO; 1

37 JIByTpaHHBbIi yrod, 1

38 JInHeNHbIN yroJ AByIPaHHOrO yrJa. 1

39 [TeprieHAUKYISAPHOCTH TIOCKOCTEH: 1

40 [Ipu3Hak NeprneHauKyJIIpHOCTH JIBYX 1
IIJIOCKOCTEHN.

41 TeopeMa 0 TpEX NMeprneHAUKYJIsIpax 1

42 TeopeMa 0 TpEX NMeprneHAUKYJIsIpax 1

43 Pemienne TUNIOBBIX yIIpa)KHEHHH U 3a]1a4. 1




44

KonTponbnas padota Ne 4 «Yriasl MexIy
MPSAMBIMU U TIOCKOCTSMI

Pa3znes 5. Muororpanumnku (11 yacos)

45

IlonsiTue MHOTI'OTpaHHHUKA, OCHOBHBIC 3JICMCHTLI
MHOI'OI'paHHHKA, BBIITYKJIBIC 1 HCBBIITYKIIBIC
MHOI'OI'PAaHHUKH, pa3BépTKa MHOTI'OI'paHHHUKA.

46

[Ipn3ma: n-yronpHas npusMa; rpaHu u
OCHOBAHHsI PU3MBI; IIPSMAasi U HAKJIOHHAs
MPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
IIPU3MBI.

47

[Tapannenenunen, NpsMOYTOIbHBIN
napajuieJIeiIe ] U €ro CBOMCTBA.

48

[Tupamuaa: n-yrojibHast nupamMuja, TpaHu u
OCHOBaHUE MUPAMUJIbL; OOKOBAs U MOJIHAS
MMOBEPXHOCTh MUPAMUJIBL; PABUIIbHAS U
yceu€HHas MupamMuaa.

49

DeMeHTHI IMIPU3MBbI U ITUPAMHUBL.

50

[TpaBWIIbHBIC MHOTOTPAHHUKH: TTOHITHE
MIPABHJIBHOTO MHOTOIPaHHUKA; ITPaBUIIbHAS
npu3Ma M IpaBUIIbHAS TUPAMHU/IA; TIPABHIIbHAS
TpeyroJbHas MUpaMuIa U IPABUIbHBIH
TeTpa’ap; Kyo.

51

[IpencraBieHue o MpaBUILHBIX
MHOT'OTPaHHHUKAX: OKTadJIp, TOJAEKadIp 1
UKOCAdIP.

52

CummMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENBHO TOUYKH, IPSIMOM, IIIOCKOCTH.
DOneMEeHThl CHMMETPHH B IMPAMUJIAX,
napajuiesIenuneaax, MpaBUIbHbIX
MHOI'OTPaHHUKAX.

53

Brrunciienre 351eMEHTOB MHOTOTPAHHUKOB:
pé6pa, nuaronanu, yrisl. [nomans 60koBoOM
IIOBEPXHOCTH U ITOJHOM ITOBEPXHOCTH MIPSAMOMN
IIPU3MBI, IJIOIIab OCHOBAHUN, TEOpPEMA O
OOKOBOI MOBEPXHOCTH MPSMOU MPU3MBI

o4

[Tnomans 60KOBOI MOBEPXHOCTH U
MTOBEPXHOCTH TPABWIIBHON MTUPaMUIbI, TEOpEeMa




0 IUTOIA I OOKOBOM MOBEPXHOCTU YCEUEHHOM

MTAPaMUIBI
95 KontposnbHas padora Ne 5 « MHOrOrpaHHUKI 1
Paznen 6. O0béMbI MHOTOTPAHHUKOB (9 4acoB)
56 [Tonsitue 06 0O6BEME. 1
o7 O0BEM nUupamMu bl 1
58 O06bEM TUpaMu bl 1
59 Pemienne TUNIOBBIX YIIpaKHEHHM U 3a]1a4. 1
60 O06bEM pU3MBI 1
61 O06BEM PU3MBI 1
62 Pelenre TUIIOBBIX yIPaKHEHUH U 3a/1a4. 1
63 Pemmennie TUMIOBBIX yIIpakHEHUH U 3a/1a4. 1
64 Kontponbhas padora Ne 6 «O0bEMBI 1
MHOTOTPaHHHUKOB
Paznen 7. IloBTopeHue: ceueHusi, pacCCTOSTHUS M YIJIbI (4 yaca)
65 [TocTpoenue ceueHnii B MHOTOTPaHHHUKE 1
66 Brruncnenue pacCTOSHUAN: MEXIY IBYMs 1
TOUYKAMHM, OT TOUKH JI0 MPSIMOM, OT TOUKH JIO
IUIOCKOCTH; MEXKAY CKPEIINBAIOIIUMUCS
IPSIMBIMH.
67 Brrunciienne yrioB: Mexay 1
CKPENTUBAIOIIUMHUCS PSIMBIMU, MEXTY TTPSIMOM
Y TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTJIOB
MEX]y TIIOCKOCTSMU
68 Hrorosast koHTposIbHAS paboTa 1
HUroro |68
KasengapHo-remaTnueckoe mianuposanme 11 kiacc reomerpus
Ne | lara Tema ypoka K-Bo
n/n | wiaH | pakr 4acosB
Paznen 1. Tena Bpamenusi (12 yacos)
1 Cdepa u map: neHTp, paguyc, IuaMeTp; 1
TJIOIIA/1b TIOBEPXHOCTU CPEPHI.
2 B3auMHoe pacnonoxenue chepsl u 1

TUTOCKOCTH;, KacaTelbHas TUIOCKOCTh K
cdepe; omanb cepsl.




N3o6pakenne cdepsl, mapa Ha
mockoctu. CedeHus mapa

[Munuaapuyeckas MOBEPXHOCTB,
o0pasyronye MUIMHAPUIECKO
MOBEPXHOCTH, OCh IIMJIMHIPUYECKOM
noBepxHocTu. L{unuHap: ocHOBaHUS 1
OOKOBasi IOBEPXHOCTb, 00pa3yromias u
OCh; TUIOIIAIh OOKOBOM M MOJTHOM
MOBEPXHOCTH.

N300pakeHne NUIMHApPA HA TIIIOCKOCTH.
PazBépTka nununapa. CeueHus HUIuHApPA
(TJIOCKOCTHI0, TTapaIeTbHON HIIH
NEPHEHANKYJISIPHON OCH LIUITUHAPA)

Konnueckasi TOBEpXHOCTh, 00pa3yroue
KOHUYECKON TOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKON TOBEPXHOCTH.

KoHycC: 0OCHOBaHME U BEpILIMHA,
oOpasymolas 1 och; Iouaab OOKOBOM U
IIOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC:
oOpa3zylollue U BbICOTa; OCHOBaHUS U
OOKOBasi IOBEPXHOCTb.

N3o0pakeHne KoHyca Ha MJIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca
(TJIOCKOCTHI0, TapajlieTbHON OCHOBAHUIO,
Y TJIOCKOCTBIO, MMPOXOISAIIEN Yepe3
BEPIIUHY)

KoMOuHanus ten BpalleHus u
MHOT'OTPaHHHKOB.

10

MHOrorpaHHuK, OIMCAHHBIA OKOJIO
cdepsr; chepa, BnucaHHas B
MHOTOTPaHHHK WJIU B TEJIO BpalleHUs

11

PemieHre TUIIOBBIX yIIPaXKHEHUH U 3a1a4.

12

Kontponbshas padota Ne 1 «Tena BpamieHus»

Pa3nen 2. O0bémbl Te (5 yacoB)

13

ITousstue 00 o00BéMe. (OCHOBHBIE CBOMCTBA
00BEMOB TEJI.

14

O0BEM nuIMHIpa, KOHYyCA.

15

O0BEM mapa u miomaab cepsl




16

[Tono0Onbie Tena B mpocTpancTBe. COOTHOIICHUS
MEK]y TJIOIIAIIMU TOBEPXHOCTEH, 00BEMaMu
MOJO0OHBIX TEJ

17 KontponbHas padota Ne 2 «O0bEMBI TEI»
Pa3znen 3. BekTtopsbl 1 KoopauHaThl B mpocTpaHcTBe (10 yacos)

18 BekTop Ha IIIIOCKOCTH U B POCTPAHCTBE. 1
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB.

19 YMHOKEHHE BEKTOpa Ha yucio. Paznoxenue 1
BEKTOpa M0 TPEM HEKOMILJIaHAPHBIM BEKTOPaM.
[IpaBuno mapasienenumnena.

20 Pemenue 3aa4, CBSI3aHHBIX C TPUMEHEHUEM 1
MIPABUJI IEUCTBUM C BEKTOPAMH.

21 [IpssmoyroJyibHas cucTeMa KOOpJAWHAT B 1
npocTtpancTee. Koopaunatel BekTopa
[Ipocreiimue 3agauu B KOOpAUHATAX.

22 [IpssMoyroJibHasi cuCTEMa KOOPJIMHAT B 1
npoctpancTBe. KoopanHatel BekTopa
[Ipocrelimue 3axaun B KOOpANHATAX.

23 Yroa mexay Bekropamu. CkanspHoe 1
IpOM3BE/IEHNE BEKTOPOB. Brruucienue yrios
MEX1y IPSMBIMH U IIIOCKOCTSMU

24 VYron mexny Bekropamu. CkansipHoe 1
IPOU3BE/IEHUE BEKTOPOB. Briuucienue yrios
MEXTy TPSIMBIMH U TIOCKOCTSIMHU

25 KoopanHaTHO-BEKTOPHBIM METOJI ITPU PELLIEHUN 1
TE€OMETPUUYECKUX 3a/1a4

26 Pelienne TUNIOBBIX YIIpa)KHEHH U 3a]1a4. 1

27 Kontponbhas padora Ne 3 «BekTops! u 1
KOOPAMHATHI B IPOCTPAHCTBE

Pa3znen 4. «IloBTOpeHue, 00001eHNE M CUCTEMATU3ALUS 3HAHU I

28 OcHoBHBIE QUTYpBI, (haKThI, TEOPEMBI Kypca 1
TUTAaHUMETPHH.

29 3ajauy MIAHUMETPUU U METOJIbI UX PEUICHUS. 1

30 OcHoBHBIE QPUTYPBI, (HAKThI, TEOPEMbI 1
Kypca CTEpEOMETPHH.

31 3aauu CTEPeOMETPUN U METOJIbI UX PEILICHHUS 1

32 Pelienre TUNIOBBIX YIIpa)KHEHH U 3a]1a4. 1

33 HroroBast KOHTpoJIbHAs paboTa 1




34

[ToBTOpEHME, 060OIICHNE 1 CHCTEMATH3AIUS
3HAHUUN

Hroro

34




