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[TOSACHUTEJIBHASA 3ATINCKA
Pabouas mporpamma yueOHOTO Kypca « ['eomeTpust » 6a30BOro ypoBHs AJisl
oOyuaromuxcsa 10 —11 kimaccoB pazpaboTrana Ha OCHOBE:

®epnepanbHOro 3akona Poccuiickoit @enepannu ot 29.12.2012 Ne 273— @3
«O0 oOpazoBanuu B Poccuiickoit ®enepauuu», ¢ H3MEHEHUAMH U
JOTIOTHEHUSIMU;

(denepanbHOr0 rocyJapCTBEHHOT0 00pa30BaTENBHOTO CTAHAAPTa CPEIHErO
oOmero oOpa3oBaHusi (mMpuka3 MwuHHCTEpCTBa O0Opa30BaHUS M HAYKH
Poccuiickoit ®eneparuu ot 17.05.2012 Ne 413 «OO0 yTBepkACHUH U
BBEJICHUN B JelcTBUE (eaepalbHOro 00pa3oBaTeIbHOrO CTaHJapTa
CpeaHero o01Iero 00pa3oBaHus»), C USMEHEHUSIMU U JOTIOJTHCHUSIMU;
npukaza MunnpocBemenuss Poccun ot 18.05.2023  Ne371  «OG6
YTBEpKJEHUN (eaepanbHOil  00pa3oBaTeIbHON MPOTPAMMBI  CPEIHETO
o01rero oOpa3oBaHUs»;

npukaza Munnpocsemenus PO or 22.03.2021 Ne 115 «O6 yrBepxkaeHuu
[lopsnka opranu3alMu U OCYIIECTBIEHUS 00pa30BaTEeNIbHON JEATEIBHOCTU
[0 OCHOBHBIM 00111€00pa30BaTEIbHBIM MporpaMmMaM - 00pa30BaTEIbHBIM
nporpaMmaM HayaJIbHOTO OOILEro, OCHOBHOI'O OOIIEro U CPpeAHEro oOLIero
o0pa3oBaHUsY;

(denepanbHOl paboueil mporpamMmsl IO reoMeTpuu (0a30BbIN YPOBEHD) ;
Konnenuuu pazButusi MaTeMaTuyeCKOro 00Opa3oBaHus;

CIT 2.4.3648-20 «CaHuTapHO-3MUJACMHUOJIOTHYECKUX TpeOOBaHUN K
OpraHM3alMsIM BOCHUTAHUS U OOyUeHUs, OTAbIXa U O3AOPOBICHUS JE€Tel U
MOJIOJIEKH», YTBEPKACHHBIX IIOCTAHOBJIEHUEM TJIABHOTO CAHUTAPHOTO
Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «'urnenndeckne HOPMATUBBI U TPEOOBAHUS K
oOecrieueHnto 6e30macHOCTH U (Miin) 0€3BPEAHOCTH TSI YeTIOBEKa
(bakTOpOB cpebl OOUTAHUS, YTBEPKACHHBIX TOCTAHOBJICHUEM TJIaBHOTO
canutapHoro Bpaua ot 28.01.2021 Ne 2;

@denepanbHOrO  TMEpevHs  y4eOHWUKOB,  YTBEPXKACHHBIM  IPUKA30M

Munnpocsewmenust Poccun ot 21.09.2022 Ne858;

VYyebnoro mnana cpeanero oomero oopazoBanuss MBOY «COI Ne5y;
[Tonoxxernst o pabodeil mporpamMme IO Yy4eOHOMY TIpeAMETY, Kypcy,
JTUCHUILIAHE (MOIYJIIO).

PabGouass mporpamma yueOHOro kypca «l'eomeTpusi» 0a30BOro ypoBHS IJis

oOyuaromuxca 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepaibHOTO



rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBAaHWH, NPEIBABIACMBIX K
MaTeMaTH4ecKoOMy oOOpa3oBaHUI0, U TPagulUid POCCUICKOrO 0O0pa3oBaHMS.
Peanuzarnust mporpaMMbl 00ecTrieunBaeT OBIIAJICHUE KIIFOUEBBIMH KOMITETE HIIUSMU,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
[EJIOCTHOCTh OOMICKYIbTYpPHOTO, JTUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTU 00YyYarOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX M
pPEAMETHBIX PE3YyIbTATOB OOYyYEHHUS] T€OMETPUU B HANPABICHUU JIMYHOCTHOTO
pa3BuTUsa oOydaronuxcs, GOpMUPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYeCKON
IPAaMOTHOCTH, U3YUYEHHUSI IPYTUX YUeOHBIX TUCHUIUIMH. Pa3Butne y oOydaromuxcs
NPaBUJIBHBIX TIPEJACTABICHUNA O CYITHOCTH W TMPOUCXOXKICHUH TEOMETPUUECKUX
a0CTpaKIUif, COOTHOIICHUHM PEATBLHOTO W HJICAIIBHOTO, XapaKTepe OTPaKEHHUsI
MAaTEMATUYECKOW HAYKOW SBJIEHUM H IIPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MATEMAaTUYECKOT0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcsi, a TaKkKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak o0O0ECIeYMBaeT BO3MOXXHOCTh H3YUYCHHS Kak
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wMbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYEHUU OO0YYaIOIIUMHUCS
MOHSITUIHBIX OCHOB T€OMETPUHU U TTOCTPOEHUH IEMTOYKH JIOTHUYECKUX YTBEPKIACHHU I
B XOJ€ pelIeHUS TeOMETPUYECKHX 3a/lady, YMEHHE BBIJIBUTaThb W OMPOBEPratrh
TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3aJad €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHne OpHUeHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYHIECTBEHHYIO POJb BO
BCEX 001acTsIX IesATeNbHOCTH dYenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPa)KEHUSI OKPYKAIOUIETO0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSICT pa3HbIE BHUABI y4EOHOW U TPYMOBOH JESITEIBHOCTH,
SABIIICTCS. OJAHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KAdeCTB, MOITOMY aKTyajbHa
3ajadya (HOpMUPOBaHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUAHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABICHUSIM.



Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — 00IIeoOpa3oBaTebHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETEeHUs U
HCTIOJIb30BAHUS CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM U  JCHUCTBUH,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOI'O MPOJIOJKEHNs 00pa30BaHUs
M0 CHELHAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM HCIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma mo reoMeTrpud Ha ©0a30BOM YpOBHE IIpelHAa3HAUYeHa s
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIIBHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOIO oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATEeMaTHYECKHE YMEHUS, CBS3aHHbBIC
CO crneuu@uKol TeoMeTpUH M HEOOXOJUMBbIE Jii XU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIlIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTrkeHue el OCBOEHUS TMPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMU 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISrOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KYJbTYpPbl U OCO3HAHHE €€ B3AMMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHUe TNpEACTABICHUS O MHOTOTPaHHUKAX M Tellax BpPAILCHUS
KaK O BXXHEWIINX MAaTEMAaTUYECKUX MOMENSX, MO3BOJISIOIIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SIBJICHUS OKPYKAIOLIETO MUPA;

e (opmupoBaHMe yMeHHUs pacrlo3HaBaTh Ha YepTekKaxX, MOJENAX U B
peasbHOM MUpPE MHOTOTPAHHUKU U T€Jla BPaLCHUS;

e OBJAJICHHE METOJAMH PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paKeHHUSIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOTpaHHUKAaX M TeJlaX BPaIllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIQJICHHE  ANTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  33/1ady;
dbopMupoBaHUE yMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
pacCyKIeHusl B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPaKTUYECKUM COAEPKAHUEM;

e pa3BUTHE UHTEJUIEKTYaJbHbIX U TBOPYECKHX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIHCKHUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS;

e (dopmupoBanue (G YHKIIMOHAIBHOM rPaMOTHOCTH, peIeBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBIECHUS T'€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallusiX W MPU U3YYEHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (HOpMYITHUpOBAaTh WX Ha S3BIKE
TCOMETPHUU U CO3/1aBaTh TEOMETPUICCKUE MOJICITH, TPUMEHITH OCBOCHHBIN
TCOMETPUYCCKUI ammapaT Ui PeImIeHUs MPAKTUKO-OPUECHTUPOBAHHBIX
3aJ1a4, HHTEPIPETUPOBATH U OIICHUBATH MOJTYYCHHBIC PE3YIbTATHI.

OTMUYUTETLHOW OCOOCHHOCTBHIO MPOTPAMMBI SBJISETCS BKIIOUEHUE B KYpPC
CTEpEOMETPHM B Havajlle €ro W3y4eHHWs 3ajad, pellaeMbIX Ha YpOBHE
WHTYHTHBHOTO TTO3HAHUS, ¥ OTIPEEIEHHBIM 00pa30M OpraHu30BaHHAs paboTa Ha
HUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W TIPOCTPAHCTBECHHOTO
MBIIIJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JaNbHEHUIIEMY U3YUYCHHIO TIPEIMETA.

[TpenmouTeHue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOJy OOYYCHUS, TO
€CTh TCOPETUYCCKUEC 3HAHUS MMCIOT B CBOCH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
NPAKTHYCCKON JIESITEILHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHHHA Y
yUYaluxcs B Kypce CTEPEOMETPHH IPOBOJMUTCS 3a CYET penieHUs 3aja4 Ha
CO3/IaHMe  TPOCTPAHCTBEHHBIX OOpa3oB ¥  3a7ad Ha  ONEPUPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HaTJISATHOCTh, a OIEPUPOBaHME OOpa3oM — B YCIOBUAX OTBJICYCHHUS OT
HaTJITHOCTH, MBICJICHHOTO M3MEHEHHS €0 HCXOJIHOTO COJICpKaHUS.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpaHHukuny», «I[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPAaHCTBEY. POPMUPOBAHUE JIOTUUECKUX YMEHHI
pacnpenensieTcss He TOJNBKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO ToJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenelEHHBIM IO TojaM oO0y4YeHus,
CTPYKTYPHPOBAaHO TakKuM o0Opa3oM, 4YTOOBI OBJIAJICHUE TI'ECOMETPUUYECKUMHU
MOHSITUSIMU ¥ HAaBBIKAMH OCYIIECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYMATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0Yy4YaIOIUXCS, PACIIUpsS |
yrayOnsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; YIoJI MEXAY NpPsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIECHANKYJIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  JBYTPaHHBIA  yroj, JIMHEHMHBIM YroJl  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTenl. Teopema o TpEX NEPIEHAUKYIIApaX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAs IIOBEPXHOCTh IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMOWM IPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas W OCh; IUIONIaJAh OOKOBOW H TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM HmMIUHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHUIO U MPOXOASIIEE 4Yepe3 BEPIIMHY), CEUEHUS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemeHue 3amay, CBS3aHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay HNpsIMBIMU U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.






IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIMUA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas AKTUBHOCTH); duznaeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIlIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1ad MaTeMaTHIEeCKOW HAIIPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpempl, OCO3HAaHWEM TJ00aJBLHOTO XapakTepa OSKOJOTHUECKHX IpoOJeM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKH M MaTeMaTHYEeCKOW KYJIbTYpOH KaK CpEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXKIYy MOHATUAMH; (HOPMYTUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, €IWHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJIEHUS U BBIBOJbL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME 1O YCTAHOBJEHUIO OCOOEHHOCTEM MAaTeMaTHu4ecKoro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTAaTOB, BBIBOJAOB U 0000ILEHNUH;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHPOPMAIMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISAMU OOILLEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, penraeMoi 3ajjaun, BbICKA3bIBaTh U/IEH, HAIICJICHHbIE HA MOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  DKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUIEeCKOM 3a1a4uH;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnieprpoBaTh MOHATHIAMU: CEKYIIasl IIIOCKOCTh, CEYEHUE MHOTOTPAaHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaX0XkKJACHUE T€OMETPUUSCKUX BEIIMYMH 10 oOpasiaM HIIH
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIUMUCS MPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb H
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TpUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKH CPOPMYIUPOBAHHOM MPOOJEMBI, MOJCIUPOBATh pEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI TMTOTYUYEHUS TN BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M IUIOMIAMM  TIOBEPXHOCTEW  TeNm  BpallCHHS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH W 00BEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekatb, HHTEPNPETUPOBATH U MPEOOPa3OBBIBATH HHOOPMALHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00J1a/1a0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agauM Ha [10Ka3aTe€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YyYECHHBIE IOHATHUS B NPOLECCE IOHWCKA PEIICHUSA
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXO0XKJAECHUEM T€OMETPUUECKUX BEJIMUMH.



TemaTn4yeckoe NIIAHUPOBAHUE COCTABJICHO € Y4¢TOM padoueil MporpaMMsl
BOCIIUTAHMSA U peau3yeT BOCIMTATENbHBIH NOTEHIHMAJ B CJIeAYOIINX
¢popmax:

¢ N00YKJIeHHEe 00yJarouIuxcsi cCOOMI0AaTh Ha YPOKE OOUIEIPUHSTHIE HOPMBI
MOBEJICHMUSI, TIPaBuUiIa OOIIEHUSI CO CTAPIIUMHU (T1€1aroru4ecKuMu pabOTHUKAMU)
Y CBEpCTHUKAMHU (00yYarOIIUMUCS ), MPUHITUIIBI Y4eOHON AUCIUTIIIUHBI U
CaMOOpIraHHU3aluy;

® [IPUBJICYEHUE BHUMAHUS 00YyYaIOLIMXCS K LEHHOCTHOMY aCHeKTy U3y4aeMbIX
Ha YpOKax MpPeMETOB, SIBJICHUI, COOBITHI Yyepe3: TEMOHCTPALMIO 00 ydaroIMMCs
OPUMEPOB OTBETCTBEHHOT'O, TPAXAAHCKOTO MOBEACHUS, IPOSBICHUS
YeJIOBEKOJI00Us U 0OpocepIeYHOCTH; 0OpallieHne BHUMaHUs Ha HDAaBCTBEHHbIE
aCNEeKThl HAYYHBIX OTKPBITUN, KOTOPbIE U3YYalOTCS B JJaHHBIM MOMEHT Ha YPOKE;
Ha JiesiTeliel HayKu, TOJIMTUKOB, CBSI3aHHBIX C U3yYa€MbIMU B JaHHBI MOMEHT
TEMaMH, Ha TOT BKJIaJl, KOTOPbII OHM BHECIIHM B PAa3BUTHE HAIlIeW CTPaHbI U MUPA,
Ha JIOCTOMHBIE MOAPAXKAHUS TPUMEPDI UX KU3HU, HA MOTUBBI UX MOCTYTKOB;
UCIIOJIb30BaHKUE HAa YpoKax UH(OpMAIKH, 3aTparuBaroieil BaXKHbIE COIMATbHBIC,
HPABCTBEHHBIE, STUYECKHE BOIIPOCHI;

® JICTI0JIb30BaHNUE BOCIIUTATEIbHBIX BOBMOXKHOCTEH COJIep:KaHus y4eOHOTO
npenmMeta st GOpMHUPOBAHUS Y 00YUAIOIIUXCS POCCUHUCKUX TPAAUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COLIMOKYIBTYPHBIX IIEHHOCTEHN Uepe3 moadop
COOTBETCTBYIOIUX TEKCTOB JJIA U3yUEHHUS, MPOOJIEMHBIX CUTYAINH JIs
00CYXEHHUS B KJacce;
® UHUIIMUPOBAHKUE OOCYKIEHUH, BEICKA3bIBAHUI CBOETO MHEHHSI, BRIPAOOTKH
CBOETO JIMYHOCTHOTO OTHOIICHUSI K U3Yy4aeMbIM COOBITUSIM, JIUIIAM;
® BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE TOMOTAIOT MOIIEPKATh
MOTHBAITUIO 00YYAIOIUXCS K MOJIYYCHHUIO 3HAHHM, HalTaXKUBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHUH B KJIACCE, IOMOTAl0T YCTAHOBIICHUIO
100poXkKenaTeIbHOM aTMOC(EpbI BO BpEMS YPOKa;

® IPUMEHEHHNE Ha YPOKE UHTEPAKTUBHBIX (hOpM pabOThl, CTUMYJIUPYIOIIUX
MO3HAaBaTEIbHYI0 MOTHUBALIMIO 00YYaIOIINXCS;

® IpUMEHEHHE IPYNIOBOM pabOThI UM pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOM paOOTHI U B3aMMOJEHCTBHIO C IPYTUMHU
00yJaromMUMuC;
® BEIOOp M HCTIOJIB30BAHNUE HA YPOKaX METOJIOB, METOAMK, OKa3bIBAIOLINX
BOCIIUTATENIBHOE BO3/IEHCTBHE HA IUYHOCTh B COOTBETCTBUU C BOCIIUTATEIbHBIM
UJeaoM, IEeIbI0 U 3aJadaMi BOCIIUTAHMS;



® UHUIMUPOBAHUE U MOAJIEPKKA UCCIEA0BATEIBCKON NEATEIbHOCTH
IIKOJIBHUKOB B (DOpME BKIIIOUEHHUE B YPOK PA3IMUHBIX UCCIIEIOBATEIBCKUX
3aJlaHUui, YTO JAET BO3MOKHOCTh 00yYarouMcsi IpUOOPECTH HABBIKU
CaMOCTOSITETILHOTO PELICHUS TEOPETUUECKOU MPOOIEMbl, TEHEPUPOBAHUS U
oopMieHUs1 COOCTBEHHBIX TUIIOTE3, YBAKUTEIBHOIO OTHOLIEHUS K Uy>KUM
uaesM, MyOJIUYHOTO BBICTYIIEHUS, apIYMEHTUPOBAHUS U OTCTaWBAaHUS CBOEH
TOUYKH 3pEHUS;

® YCTAaHOBJICHUE YBAXKUTEIbHBIX, TOBEPUTEIIbHBIX, HE(OPMaTbHbBIX OTHOLIEHUN
MEX1y YUYUTEJIEeM U YYeHUKaMHM, CO3/IaHHe Ha YPOKaX IMOLIMOHAIBHO-
KOM(DOPTHOM Cpeibl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoimmuectBo DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM 4yacoB opMet KotTpOI (uudgposbie)
n/n NPOrpaMMblI Beero Kontpoabnbie | IlpakTnueckne | 00pasoBare/ibHbIe
padoTsl padoThbI pecypchl
1 BBeneHne B crepeoMeTpHIo 4
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 21 1
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
3 HepneHnmiynﬂpHOCTb TPSIMBIX U 10 1
TUTOCKOCTEH
4 Yrusl MeXy IPAMBIMHA U IJIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 13 1
6 [IpaBusIEHBIE MHOTOTPAaHHUKH 6
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0

I[TPOTPAMME




11 KVIACC

KoimuecTBo DJIEeKTPOHHbIE
®opMBbI KOHTPOJISA
Ne /it HanmeHoBaHMe pa3jeioB U TeM JyacoB (uu¢posrIe)
nporpamMmsl Beero Kontpoabnbie | Ilpaktuueckne = 00paszoBaresibHbIE
padoThI padoThI pecypcel
Tena BpameHus 15 1
OO6BbEMBI TEN 19 1
BexTops! 1 KoOpAMHATHI B 19 5
npoctpaHcTBe. MeTo1 KoopAuHaT.
JIB>KEeHUsI B IPOCTPAHCTRE. 4
[ToBTOpEHwUE, O606H16HI:I€, 11 1
cUCTeMaTH3alus 3HAaHUH.
OBIIEE KOJIMYECTBO YACOB I10 5 0

I[TPOTPAMME




KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHUME

10 KIIACC
Ne KoinyecTBo
. Tema ypoka 4acoB Mara no Mara no KoppekTHpoBKa
IIaHY pakry
BBeneHnue B cTepeoMeTpuUIo 4
1 [Ipenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH. 1 5.09
2 [Ipenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH. 1 7.09
3 Hekortopsle cencTBus U3 akCUOM. 1 12.09
4 Axcuomsl crepeomeTpun. HekoTOpBIE CIEACTBUSA U3 AKCUOM. 1 14.09
[MapanieJbHOCTh NPAMBIX M IJIOCKOCTEH 21
5 [TapannensHbIe PSAMBIE B TPOCTPAHCTBE. 1 19.09
6 [TapannensHOCTH TPEX MPSIMBIX. 1 21.09
7 Pemenue 3agau Ha mapayIeIbHOCTD MPSMBIX B TPOCTPAHCTBE. 1 26.09
8 [TapannensHOCTh NPSIMOM U TIJIOCKOCTH. 1 28.09
9 [TapannensHOCTh NPSIMOM U TIJIOCKOCTH 1 3.10
10 CkpemuBaromuecs rnpsiMple 1 5.10
11 CkperuBarouecs rnpsiMble 1 10.10
12 VYTl ¢ COHaNpPaBJICHHBIMUA CTOPOHAMHU 1 12.10
13 VYros Mex 1y NpsMbIMU B TPOCTPAHCTBE. 1 17.10
14 VYros Mexay NpsMbIMU B TPOCTPAHCTBE. 1 19.10
15 KonTposabnas padora Nelmo teme "IIpsiMble U NJIOCKOCTH B 1 2410
npocrpancrse. IlapanieabHOCTh NPAMBIX U IIOCKOCTEH "
16 B3aumHoe pacnonoxeHue niaockocTell B mpocTpaHcTse. [lapamiensHocTs 1 26.10




TUIOCKOCTEH B IPOCTPAHCTBE.

17 [TapannenbHOCTh IIIOCKOCTEN B IPOCTPAHCTBE. 1 7.11
18 CBoiicTBa apauIeIbHBIX MIOCKOCTEH. 1 9.11
19 CBoiicTBa apauIeIbHBIX MIOCKOCTEH. 1 14.11
20 Terpasmp. 1 16.11
21 [Mapannenenuner. 1 21.11
22 3aauy Ha MOCTPOCHUE CEUECHU. 1 23.11
23 3a1aun Ha MOCTPOCHHUE CEUCHHUIA. 1 28.11
24 3aauy Ha MOCTPOCHUE CEUECHUH. 1 30.11
o5 KonTpomﬁulaﬁ padora Ne2 no teme «IlapanjieJJbHOCTh NPSAMBIX H 1 51
MJIOCKOCTEi
IepneHAUKYJIAPHOCTH NPSAMBIX U MJIOCKOCTEN 19
26 [TepnienuKyIISIpHBIE TIPSIMBIE B IPOCTPAHCTBE. 1 7.12
27 [TapannensHbIe PsIMBIC, TEPIICHANKYISAPHBIE K TJIOCKOCTH. 1 12.12
28 [Ipu3Hak nepneHANKYIIPHOCTH MPSIMOM U TNIOCKOCTH. 1 14.12
29 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U INIOCKOCTH. 1 19.12
30 Teopema o IpsIMO¥ MEPIICHIUKYISIPHON TNIOCKOCTH. 1 21.12
31 Teopema o IpsIMO¥ MEPIICHIUKYISIPHON TNIOCKOCTH. 1 26.12
39 [Nepnienaukynsip u HaIiJ'IOHHBIeZ pacCTOsIHUE OT TOYKH JI0 TUIOCKOCTH, 1 58.12
paccTosiHUEe OT MPSMOM JI0 TUNIOCKOCTH.
33 [Nepnienaukynsp u HaIiJ'IOHHBIeZ pacCTOsIHUE OT TOYKH JIO TUIOCKOCTH, 1 1101
paccTosiHUEe OT MPSMOM JI0 TUIOCKOCTH.
34 Teopema o Tpéx nepneHAUKyIApax. 1 16.01
35 Teopema o Tpéx nepneHAUKyIApax. 1 18.01
36 Yroa Mex Iy IpsIMOH U TUIOCKOCTBIO. 1 23.01
37 Yroa Mex Iy IpsIMOH U TUIOCKOCTBIO. 1 25.01




38 JIByrpanHubiit yroi. JIuHelHbIN yroyl JBYrpaHHOTO yria. 1 30.01
39 JIByrpaHHBIN YroJ, JUHEHHBIN YroJl ABYIPaHHOTO yria 1 1.02
40 [Tpu3Hak neprneHauKyIIpHOCTH ABYX INIOCKOCTEN. 1 6.02
41 [Ipu3Hak nepnesauKyJIIpHOCTH ABYX IUNIOCKOCTEM. 1 8.02
42 [Tapannenenunen. CBoWicTBa MPSAMOYTOJIBHOTO MapajliesienuIea 1 13.02
43 [Tapannenenunesn. CBolicTBa MPSIMOYTOJIBLHOTO MapalIeIenuneaa 1 15.02
44 KonTpouabHnas padora Ne3 no remam "[lepneHauKyJIAPHOCTH NPAMBIX U 1 20.02
mockocrei" u "Yribl MexK1y NPAMBIMH U IIOCKOCTAMU"
MHOrorpaHHuKH 13
45 [ToHsATHE MHOTOTPAaHHUKA, OCHOBHBIC JJIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIC U 1 22,02
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOTpaHHUKA. Teopema Dunepa.
46 [Tpusma. DnemeHThI pu3Mbl. HakIIOHHBIE ¥ TIPSIMBIE TTPU3MBI. 1 27.02
47 [Tpusma. DnemeHThI IpU3Mbl. HakTOHHBIE W IPSMBIC TIPU3MBI. 1 29.02
48 [Tmomaab MOBEPXHOCTH MPSMOI TTPU3MBI. 1 5.03
49 [Tnomank MOBEpXHOCTH HAKIIOHHOM TTPU3MBI. 1 7.03
50 Pemienue 3a1a4 Ha BRIYMCIICHUE TIJIOMIAN TOBEPXHOCTH TPU3MBI. 1 12.03
51 [Mupamuna. Bunbsl mupamua.. D1eMeHThI TUPAMHUIBL. 1 14.03
52 [Mupamuna. Bunbsl mupamua.. D1eMeHThI TUPAMHUIBL. 1 19.03
53 [IpaBunbHAs MUpaMua. 1 21.03
54 [IpaBunbHAs MUpaMua. 1 2.04
55 VYceuéHHas nupamuia. 1 4.04
56 VYceu€nnas nupamuaa. 1 9.04
57 KonTtpoabnas padora Ne4 mo teme "Muororpanaukn" 1 11.04
IIpaBuIbHbIE MHOTOTPAHHUKH 6




58 CummeTpusi ¥ IpOCTPAHCTBE 1 16.04
59 [IpaBuiIbHBIE MHOTOTPAaHHUKU. JIBOMCTBEHHOCTbH IPABUIIBHBIX 1 18.04
MHOTOTPaHHUKOB.
60 DneMEeHTbl CUMMETPUU IPABUIIbHBIX MHOIOI'PAHHUKOB. 1 23.04
61 Brrancenue 31eMeHTOB MPOCTPAHCTBEHHBIX (pUTYD 1 25.04
62 Brruncnenue 31€MeHTOB TPOCTPAHCTBEHHBIX QUTYD 1 30.04
63 Brruncnenue 31€MeHTOB IPOCTPAHCTBEHHBIX QUTYD 1 7.05
IToBTOpEHME 5
[ToBTOpeHmEe, 0000IIeHNEe cCuCcTeMaTH3aIKs 3HaHui. Berancienue
64 PACCTOSTHUN: MEXIY ABYMSI TOUKaMHU, OT TOYKH 10 MIPSMOM, OT TOYKH 10 1 14.05
IJIOCKOCTH, MEXKIY CKPEIINBAIOIIUMUCS TIPSIMBIMU
[ToBTOpEeHME, 0000IIEeHNEe cCuCcTeMaTH3aIKs 3HaHui. Berancienue
65 pacCTOSIHUIN: MEXAY ABYMS TOUKaMHU, OT TOYKH JI0 MPSIMOM, OT TOUKH 10 1 16.05
IIJIOCKOCTH, MEX/1y CKPEIIMBAIOIIUMHUCS MPSIMBIMU
[ToBTOpEeHME, 0000IIEHNEe ccTeMaTH3aIlusl 3HaHuii. Berancienue yrios:
66 MEXy CKPEIIUBAIOITUMHUCS MPSIMBIMU, MEXIY TIPSIMOI U TUIOCKOCTHIO, 1 21.05
JBYTPAHHBIX YIJIOB, YIJI0B MEXAY IUIOCKOCTSIMU
[ToBTOpenue, 06001IeHNE crcTeMaTH3alks 3HaHUH. BeIuncienue yrios:
67 MEX1Yy CKPEIIMBAOIIUMHUCS PSIMBIMH, MEXIY MPSIMOU U TJIOCKOCTHIO, 1 23.05
JBYTPAHHBIX YIJIOB, YIJI0B MEXIY IIJIOCKOCTSIMU
68 HToroBasi KOHTpOJIbHasI padoTa 1 28.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

N KounyecTBo
°
Tema ypoka 4acoB Hara o [dara mo
n/n KoppekTuposka
¢paxkry IUIAHY

MosTopeHue 4
1 [TapamiensHOCTh MPSMBIX U TUIOCKOCTEH 1
2 [lepneHMKYIIPHOCTD NPSMBIX U INIOCKOCTEN 1
3 MHororpaHHUKU 1
4 YTubl MeXAy NPAMBIMU ,TIPSIMON U IIJIOCKOCTBIO 1

BekTopsl B npocTpaHcTBe 8
5 [Tonarue BexkTOopa. PaBeHCTBO BEKTOPOB. 1
6 CrnosxeHue 1 BbIYUTaHHE BEKTOPOB. CyMMa HECKOJIbKUX BEKTOPOB. 1

P M P
7 YMHOK€EHHEe BEeKTOpa Ha YHUCIIO 1
P
8 KomrmnanapHbie BEKTOPBI. 1
9 [IpaBuso mapasienenurena 1
10 Pa3noxkeHne BekTopa 1o TpeM HEKOMILIaHAPHBIM BEKTOpaM 1
P P P P
11 Pemtenue 3amay no teme «BeKkTOpEI B IpOCTPAHCTBEY 1
P pocCTp

12 KonrpoubHas padora Nel «BekTopbl B IPOCTPAHCTBE) 1

MeTtoa KOOPpAMHAT B IPOCTPAHCTBE 11
13 [IpsimoyrospHas cucteMa KOOPAUHAT B IPOCTPAHCTBE 1
14 Koopaunats! BekTopa 1
15 CBsi3p M@X 1y KOOPAUHATAMHU BEKTOPOB M KOOPAUHATAMH TOYEK 1
16 [IpocTeitmume 3aga4n B KOOpANMHATAX 1




17 [Ipocreiimue 3ana4n B KOOpAMHATaX. Y paBHEHUE CHEPHI. 1
18 VYT0o1 MEXly BEKTOPaMH. 1
19 CkalsipHO€ MTPOU3BEICHNE BEKTOPOB 1
20 Berurcnenue yrioB MexIy MPSMBIME U TUIOCKOCTSIMHU 1
21 Berurcnenue yrioB Mexy MPSMBIME U TUIOCKOCTSIMHU 1
22 Brrurcnenue yrioB Mex Iy MPSMBIME U TUIOCKOCTSIMHU 1
23 KonTpouabHas padora Ne2 no reme «MeToa KOOpAUHAT B 1

MPOCTPAHCTBEY

Hunaunap, konyc, map 15
24 [TonsTne nniMHIpa 1
25 [Inomaae MOBEPXHOCTH LWIMHAPA 1
26 [Tmomanb MOBEpXHOCTH IUITUHIPA 1
27 KOHyC 1
28 [Tnomaap moBepXHOCTH KOHYCA 1
29 [Tnomaap moBEpXHOCTH KOHYCA 1
30 YcedeHHBI KOHYC 1
31 Cdepa u map 1
32 VYpaBHenue chepsl 1
33 B3anmMHoe pacnosioskeHue cepbl U MI0CKOCTH 1
34 KacarenbHast mnockocTs k chepe 1
35 [Tnomans cheps 1
36 KoMOuHarus ten BpaiieHus: 1 MHOTOTPaHHUKOB 1




37

KomOuHnarus ten BpameHust 1 MHOTOTPaHHUKOB

38 KonTtpouabHas padora Ne3 no teme «lumuap, KoHyc, map»
O0BémbI TeuI. 19
39 [TonsiTre 00BEMA. 1
40 OO0BEM TIPSIMOYTOJIBHOTO TIapAJUICIICTUIIC/IA. 1
41 O0BEM IPSIMOYTOJILHOTO TapajUIeenumnea. 1
42 OO0BEMBI IPAMOI TPU3MBI. 1
43 OO0BEMBI IPAMOIl TPU3MBI. 1
44 O06BEM TTUIHHApA. 1
45 O06BEM TTUIMHApA. 1
46 Brruncnenue 00bEMOB TEN ¢ TOMOTIIBIO OTIPEICTIEHHOTO HHTETpaa. 1
47 OO6bEM HaKJIOHHOM MPU3MBI. 1
48 O0bEM HAKITOHHOM MTPU3MBI. 1
49 O0BEM TMUpaMUIBI. 1
50 O0BEM TMpaMUIbI. 1
51 O06bEM KOHYCA. 1
52 O06bEM KOHYCA. 1
53 O06bBEM mrapa. 1
54 O0BEM mapa, mapoBOro CErMEHTa, IapoOBOTO CJIOS M IAPOBOTO 1
CEeKTOpa.
55 OOBEMBI IIAPOBOTO CErMEHTA, IIIAPOBOTO CJIOS ¥ IAPOBOTO 1
CEeKTOpa.
56 [Tnomans chepsl. 1
57 KontpoabsHnas padora Ne mo teme «O0bEMBbI Te1» 1
/[BHKeHUsI B IPOCTPAHCTBE 4
58 JIBukeHus B npocTpaHcTBe, CBOMCTBA JBUKECHU. 1




[lenTpanbHas cuMMeETpus, OCEBasi CHMMETPHUs, CHMMETPUS

59 OTHOCHUTEJBHO TIOCKOCTH. [I0BOPOT M mapasenpHbli EPEHoC. L
[Tonobue B mpocTpancTee. OTHOMIEHNE 00BEMOB U IUIOMIAICH
60 nmoBepxHocTel mooOHbBIX (uryp. [IpeodpaszoBanue mogoous, 1
TOMOTECTHUS.
61 Pemrenue 3a1a4 Ha MIIOCKOCTH € MCIIOJIb30BAaHUEM 1
CTEPEOMETPUIECKUX METOJIOB
IMoBTOpEHHE 7
62 [ToBTOpEeHue u 06001IeHNE MaTepraa. 1
63 [ToBTOpEeHUe 1 0000IIEHNE MaTepraa. 1
64 [ToBTOpeHue u 0000mEeHe MaTepuraa. 1
65 [ToBTOpeHue u 0000mEeHe MaTepuraa. 1
66 [ToBTOpeHue u 0000mEeHe MaTepuraa. 1
67 HToroBasi KOHTpoOJILHasI padoTa 1
68 [ToBTOpeHue u 0000mEeHe MaTepuraa. 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOUHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJIS1 YYEHUKA

10 xnacc JI.C. Aranacsin, B.®. byry3os, C.b. Kanomues, 3.I'. [To3usk, JI.C.
Kucenesa. I'eomeTpus (6a30BbIil 1 yriy0OaeHHbIN ypoBeHb). 10-11 kmacchl.
VYyeOnuk. Mockaa. «IIpocsemienue.

b.I'. 3uB. JIlugaktuyeckue Marepuansl o reomerpuu 1 10 kimacca. Mockaa.
«IIpocaernieHue.

11 xnace JI.C. Aranacsin, B.®. byty3os, C.b. Kagomues, J.1'. I1o3usk, JI.C.
Kucenesa. ['eomerpus (6a30Bb1i 1 yriayOieHHbI ypoBeHb). 10-11 kiacchl.
VYuebnuk. Mocksa. «IIpocsemieHue.

Bb.I'. 3uB. Jlunaktuyeckue Matepuaisl o reomerpuu 1 11 kimacca. Mockasa.
«IIpocenieHue».

METOJUYECKHE MATEPUAJIbI JIUIA YUUTEJIA E.M.
PabunoBu4. 3amaum U yrnpaxHeHHUS Ha TOTOBBIX YepTexkaxX. 10 — 11 kiacchl.
I'eomeTpus. Mocksa. «Mnekcay». A.Il. Epmioa, B.B. ['ono6opossko.

CamocTosTenbHbIe 1 KOHTPOJbHBIE padoThl. ['eomerpust 10 — 11. Mockaa.
«nekcay.

A.I1. EpmoBa, B.B. 'ono6opoapko. Y cTHBIE MPOBEPOUYHBIE U 3aUETHBIC
paboTsl 1o reometpun g 10-11 kiracca. Mocksa. «Mnekcay.

Meronuueckue pekomeHnaanuu k yaeouuky JI. C. Atanacsna, B. @. byry3osa,
C. b. Kagomuena u ap. 2023

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
1) IpaBuna, 3agaun, mpumeps http://www.matematika-na.ru

2) Dunukaonenus aas aeter http://the800.info/yentsiklopediya-dlya-detey-
matematika

3) DHUMKIIONIE NS 110 MAaTEMAaTHKE
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMAT
IKA.html


http://www.matematika-na.ru/
http://the800.info/yentsiklopediya-dlya-detey-matematika
http://the800.info/yentsiklopediya-dlya-detey-matematika

4) CripaBOYHUK MO MaTeMaTUKE JJIsI IIIKOJIbHUKOB
http://www.resolventa.ru/demo/demomath.htm 5) Matematuka oH-
navuhttp://uchit.rastu.ru Caiiter ans yuutens: 1. [TencoBer, MaTemMaTHKa
http://pedsovet.su/load/135

6) Yuutenbckuii mopran. Matematuka http://www.uchportal.ru/load/28

7) Ypoxku. Het. [Ins yautenst MaTeMaTuku, anreOpbl, TeOMEeTpUn
http://www.uroki.net/docmat.htm 8) Buneoypoku mo reomerpuu 10-11 kmace ,
UROKIMATEMAIKI.RU (Urops XKabopoBckuii )

9) A uay Ha ypok MaTeMaTtuku (MEeTOaUYecKue pa3padoTku).- Pexxum nocryna:
www.festival.1september.ru

10) Equnas xosekiust 00pa3oBaTeIbHBIX PeCypcoB. - Pexxum mocryma:
http://schoolcollection.edu.ru/

11) ®enepanbHbiil IeHTP HHGOPMAITUOHHO — 00pa30BaTEIBHBIX PECYPCOB . —
Pesxxum noctyna: http://fcior.ed


http://pedsovet.su/load/135
http://schoolcollection.edu.ru/
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