MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MunucrepcTBo o0pazoBanusi PocToBckoii odJiactu

Otaes oOpazoBanus Anvmuuuctpanuu TanuHckoro paiiona

PACCMOTPEHO

PykoBonurens IIIMO
€CTECTBEHHO-HAY4YHOT'O
LUKJIa

Kononosa C.1.
[Iporokon Ne 1
ot «30» aBrycra 2024 .

MBOY Muxaiiiaosckasa COII

COI'JTACOBAHO

3aMecTUTEeNb TUPEKTOPA

no YBP

Crenpkuna C.A.
[Mpuka3 Ne 103
ot «30» aBrycra 2024 r.

PABOYASA ITPOTPAMMA

(ID 5865657)

YTBEPX/JIEHO
Jupexrop

I'anamag O.B.

[Tpuka3 Ne 103
ot «30» aBrycra 2024 r.

MYHULIMMANBHOE S sonees
BIOXXETHOE o S
OBLUEOBPA30BATE/S:
bHOE YYPEXOEHVE
MUXANSTOBCKAA

;;;;;;

MMMMMMMM

CPEOHARA s
OBLLEOBPA30OBATE g uecssomnennuon
BbHAS LIKONA :

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb)

s ooygaromuxcs 10-11 kimaccos

X Muxaiisios, 2024



HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeIHero oliero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus nmporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTSHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GOpMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEMaTHYCCKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SBIEHUH W TPOLECCOB pPEATbHOTO MHpa, MeCcTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBasieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHHBIX OCHOB T€OMETPHUH U TMTOCTPOSHUHU LIETIOYKHU JTIOTHIECKUX YTBEPKIACHUI
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpHUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  JeHCTBUTENbHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3amadya (opMUpOBaHUA y OOYyYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
10 CMEHHUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM HUCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHHS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue ymeHHUs pacrlo3HaBaTh Ha YEpPTEkKaX, MOIEIAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHWE QITOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommuxcs, TO3HABAaTEIbHOW  aKTUBHOCTH,  HCCIEOBATEIICKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYEHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MMOJYYCHHBIC PE3yJIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
IpoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza MPOBOJUTCS C OMOpPOM Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble W TJIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM PE3YJIbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IeHNEM TPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAIIEIBHOCTh IIPSIMOU M IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaienenurne; moCTpOSHUE CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIIPHON IUIOCKOCTH. YTIBI B IIPOCTPAHCTBE: YrOJl MEXAY INPsAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK NEPHEHIUKYJIAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIPU3Ma; TPAaHU U OCHOBAHUS INPU3MBI; MpsiMasi U HAKIOHHAs NPU3MBbL, OOKOBast U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; IPAaBUIIbHAS 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; KyO0. IlpencraBneHue o NpaBWIBHBIX MHOIOIPAHHUKAX: OKTajJp,
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 MHOTOIPAHHHUKOB: pé&Opa, JHWaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
Teopema o MiIomaau yceu€HHod mnupamuabl. [lonarue o0 o0véMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh IUJIWHIPUYECKONW TOBEPXHOCTH. [luauHap: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM U TIOJTHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

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 TIIOCKOCTH. Pa3BEépTka HUIUHIpA 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 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

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

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



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



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPpaMMbl Yy4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHWPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIAHCKON 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; 0CO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

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); buzmuecKoro
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 €€ NPWIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
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 MaTeMaTHICCKOW HAIPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OpPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYphl, TOHUMAHHEM BIIUSHHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY)KaromIeH cpejbl, IUTAHUPOBAHUS TIOCTYIIKOB M OIICHKA UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKh KaK cQepbl YeIOBEUECKOW JEATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCANbHBIMU Pe2YISMUSHBIMU 0eUCBUIMU.

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 BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH ¥  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

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



npeajiaraTb ~ KpUTEpUM Ui BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

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

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT MPOTUBHOT'O), BHICTPAUBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

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

Bba3oBble ucciienoBaTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEJOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

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

Pab6ora ¢ undgopmanmei:

e BBUIBIATH JeUUUTH UH(DOpPMALUM, AHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIHIO, IPEACTABIATh €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W UCIOJIb30BaTh  NPEHMYIIECTBA  KOMAHAHOW  H
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM HMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN 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 peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



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

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[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 YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TIPABUILHBIN MHOTOIPaHHUK.

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

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeIISITUIIC IbI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

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

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTSHKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYUCICHHUE PACCTOSHUN MEXIY IBYyMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMaTHYECKMX 3aJad Ha BBIUYHCICHHE YIJOB  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
TJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOTPAaHHUKOB.

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

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYpax, MPECTABICHHYIO Ha YepTexax U
PUCYHKaXx.

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

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

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPUMEHSATh HW3YYEHHBIE IIOHATHUS B IIPOLECCE IMOUCKA PEIICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, arrapara aireopsl; pemaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepsl; cdhepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO 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 YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOpP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

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

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

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

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

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOAEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHTUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 70 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 BekTopsbl B MpocTpaHCTBE. 6
Meto1 KoOpAMHAT B IPOCTPAHCTBE.
2 1 1
JBro>xeHust
3 Hunmuuap, KOHyC U map 14 1
4 OO6bembI TE 21 1
5 Hrorosoe moBTopeHne 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 4







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBbIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
1300pakeHus MIIOCKOCTEH, MapajlieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

03.09

IlonsThs: MEpECCKArOIMECH IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

05.00.

IlousTus: MEPECCKAOIHECH IIJIOCKOCTH,
nepeCceKarommecs npsamMas U MI10CKOCTb

10.09

3HaKOMCTBO C MHOIr'orpaHHUKamMu,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

12.09

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

17.09

HavanbHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

19.09

[ToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUA U3 HUX

24.09




TTonsaTre 00 aKCHOMATUYECKOM

8 MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI 26.09
CTCPEOMETPHUH U CIEACTBHS U3 HAX
[TonsiTHE 00 AKCHOMATUYECKOM
9 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI 01.10
CTCPEOMETPHUH U CIEACTBHS U3 HAX
[Tonsatue 06 akcCHOMaTHYECKOM
10 MTOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI 03.10
CTEPEOMETPHUH U CIICACTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B
11 MIPOCTPAHCTBE: MIEPECEKAIOIINECS, 08.10
napajuieIbHbIe U CKPEIIHBAIOIITHECS
MIPSIMBIC
[TapanneabHOCTHh NPSIMBIX U TJIOCKOCTEN B
12 MPOCTPAHCTBE: MapajlieIbHbIC prﬂ\f]ﬂe B 10.10
MPOCTPAHCTBE; MAPAILICIIEHOCTh TPEX
MPSIMBIX
[NapannenbHOCTh NPSMBIX H IUIOCKOCTEH B
13 npoctpanctse: [lapamnenbHOCTh MpAMON 1 15.10
TUIOCKOCTH
14 VYTIBl ¢ COHaNPaBJICHHBIMU CTOPOHAMH 17.10
15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE 22.10
16 VYros Mexay NpsMbIMU B TPOCTPAHCTBE 24.10
17 [MapannenbHOCTh TIOCKOCTEH: 0711
napaieNnbHbIe MI0CKOCTU
18 CpolicTBa NapayuIeIbHBIX INIOCKOCTEN 12.11
19 [Ipocreiiire npocTpaHCTBEHHBIE (PUTYPHI 1411

Ha TUIOCKOCTH: TeTpadip, KyO,




napaJuieseuIe/]

20 [TocTpoenue ceueHwmii 19.11

21 [Toctpoenue ceuenmii 21.11
KonTpomnsHas padora o teme "[Ipsimbie u

22 TUIOCKOCTH B IPOCTPAHCTBE. 26.11
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHUKYISIPHOCTD NPAMOU U

23 IJIOCKOCTH: IEPIIEHANKYIISIPHBIE PSIMbIE B 28.11
MPOCTPAHCTBE
[Ipsimbie mapanienbHbIe U

24 P P 03.12
MEPICHIUKYIIIPHBIC K IIOCKOCTH
[Ipsimbie mapanienbHbIe U

25 P P 05.12
MEePICHIUKYIIIPHBIC K IIOCKOCTH
TIpu3Hak nepneHIuKYIIPHOCTH OPSIMOU U

26 P P yp P 10.12
MJI0CKOCTH
TIpusHak nepneHIuKYIIPHOCTH OPSIMOU U

27 P P yp P 12.12
IJI0CKOCTH
TeopeMa o mpsMOi NEPIICHANKYJISIPHOMN

28 17.12
IJI0CKOCTH
Teopema o OpsIMOU NEPHIEHAUKYIIIPHON

29 P P P P 19.12
MJI0CKOCTH
Teopema o OpsIMOU NMEPIEHANKYIIPHON

30 P P P P 24.12
MJI0CKOCTH
[lepnieHIUKyNIAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT 26.12
MPSIMOM JI0 TIIOCKOCTH
[lepnieHIUKyNAp M HAKIOHHBIE: PACCTOSTHUE

32 P P P 09.01

OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT




IPSIMOM 110 IIJIOCKOCTH

[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JIO IJIOCKOCTH, PACCTOSTHHUE OT 14.01
MPSIMOM 10 IIJIOCKOCTH
[eprieHAUKYISAp U HAKIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 TIOCKOCTH, PACCTOSIHUE OT 16.01
MPSIMOM 10 MIJIOCKOCTH

35 Vsl li IIPOCTPAHCTBE: YroJI MEXAY 21.01
MPSIMOH U TUIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroi 2301
JIBYTPaHHOTO yriia

37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi 28.01
JIBYTPaHHOTO yriia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MIPU3HAK MEPICHINKYIIPHOCTH IBYX 30.01
IIJIOCKOCTEMN
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

39 MIPU3HAK NMEPIEHANKYIIPHOCTH ABYX 04.02
IIJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 MIPU3HAK MEePIEHIUKYIIPHOCTU JBYX 06.02
IJIOCKOCTEM

41 Teopema o Tpéx mepneHAUKYIIpax 11.02

42 Teopema o Tpéx meprneHAUKYISIpax 13.02

43 Teopema o Tp€x nmepneHAUKyIApax 18.02
KoHnTtponsHas pabota no temam

44 "[lepneH IMKYISPHOCTD NPSMBIX U 20.02

~all

rwiockocTel" u "YTibl MeXAy NPSIMBIMU U




IOCKOCTSIMHA"

45

ITonsarue MHOI'OrpaiHnkKa, OCHOBHBIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HECBBIITYKJIBIC MHOTOT'PAaHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

25.02

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
IIPU3MBI

27.02

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe]l ¥ ero CBoicTaa

04.03.

48

[Inpamuia: N-yrospHast NMpaMuia, TPaHu U
OCHOBAaHHMEC MUPaAMUIBI; OOKOBas U MoJHas
[MOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

06.03.

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPaHHUKA; MPAaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MHUpPaMUAA U
MIPaBUWIIbHBIN TETpadIp; KyO

11.08

50

Hpe,[[CTaBJ'IeHI/Ie O IMPpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, JO0ACKa>Ap U
HKOCas’ap.

13.038

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOUYKH, MPSMOH, MIOCKOCTH.
DneMEeHThl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneaax, npaBuiIbHBIX
MHOTOTPaHHUKAX

18.03




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 . 1 20.03
pEOpa, TuaroHau, yribl
[Tnomaae OOKOBOM MOBEPXHOCTH U TIOJTHOM
53 HOBerHOSTI/I PSIMOU npmMH,vnnomam, 1 03.04
OCHOBaHHUH, TeopemMa 0 OOKOBO
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
54 MOBEPXHOCTH TPABUIIBHOM nI:IpaMHm)I, 1 08.04
TeopeMa o IO OOKOBOI MMOBEPXHOCTH
YCEYEHHOM MUPAMMUJIbI
55 KonTtponpHas padoTa o Teme 1 10.04
"MHOrorpaHHuKH"
56 [onsitne 06 00BEME 1 15.04
57 O06bEM TMpaMu B! 1 17.04
58 O06bEM TUpamMuIbI 1 22.04
59 O06BEM TUpaMuUIBI 1 24.04
60 O06BEM TTPU3MBI 1 29.04
61 O06BEM TPU3MBI 1 06.05
62 O06BEM TTPU3MBI 1 13.05
63 KonTtponbHas paf?'OTa o Teme "OO0BEMBI 1 15.05
MHOTOTPaHHUKOB
[ToBTOpEHue, 06001IeHNEe CUCTEMAaTHU3ALIHS
64 3HaHul. [locTpoeHue ceueHmit B 1 20.05
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNE CUCTEMATHU3AIIHS
65 3HaHUH. BbIYKCIIEHHE PACCTOSHUMN: MEXIY 1 99 05

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT
TOYKHU 0 IIIOCKOCTU, MCIKIAY




CKPCHIMBAOIIUMHUCS ITPAMBIMUA

66

Hrorosas koHTpoJbHAs padoTa

67

[ToBTOpEeHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXITY
MPSIMOH U TUIOCKOCTBIO, IBYIPaHHBIX YIJIOB,
YIII0B MEX]Ty TUTOCKOCTSIMHU

68

[ToBTOpeHnue, 0600IIIEHNE CHCTEeMaTU3aITUs
3HaHUU. BeI4KCIIEHHE YIII0B: MEXIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU, MEXKTY
MPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YTJIOB MEX]y TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KVIACC

Ne Tema ypoka KoaudecTBO 4acoB Jara DJIeKTPOHHBbIE
m\n M3yYeHHUsl | pudpoBbie
Bcero KonTpoabHubie IIpakTuyeckue
o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
I'nasa 111 15
§1. KoopanHartbl TOUKH U 7 0
KOOPAMHATHI BEKTOpPa
1 [IpsimoyromnpHast cucreMa KoopauHat B | 1 0 02.09 bubmorexa [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
2 KoopauHaTsl BekTOpA. 1 0 06.09 bubnmoreka [JOK
https://m.edso0.ru/23f4f089
3 Pemenne 3a1a4 Ha mpuMEHEHNE 1 09.09 bu6mmoreka [IOK
KOOpJMHAT BEKTOpA 0 https://m.edsoo.ru/dee379e
b
4 CBs13b MEXTY KOOpJIMHATaMU BEKTOpOB | 1 0 13.09 bubmuorexa [JOK
U KOOpJIMHATaMU TOYECK https://m.edsoo.ru/a28fd74e
5 [IpocTeitmue 3a1a9u B KOOpAWHATAX. 1 16.09 bu6mmoreka [JOK
0 https://m.edso0.ru/5a82790
0
6 [IpocTeitmue 3aga4u B KOOpAWHATAX. 1 0 20.09 bu6mmoreka [JOK
https://m.edsoo.ru/d3alfe30
7 KonTponsnas padora Nel 1 1 23.09 bubnunoreka [JOK
«KoopuHaTel TOYKH M KOOPJAUHATHI 0 https://m.edso0.ru/48db705
BEKTOPa» 8
§2. CxansipHoe npousBeaeHne 4 0 bubnuoreka [IOK
BEKTOPOB https://m.edsoo.ru/725effc4
8 AHanu3 KOHTPOJIBHOM paboTsl. Yroa |1 0 27.09 Bu6norexa LIOK
Mexay Bekropamu. CKasipHOe



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

IMPOU3BCACHUC BCKTOPOB.

https://m.edsoo.ru/8efbe78e

9 Pemenue 3a1ay Ha MpUMEHEHHE 1 30.09 bubmuoreka [JOK
CKJIIPHOTO IIPOU3BEACHUS BEKTOPOB. https://m.edsoo.ru/77c22fc5
10 Pemrenue 3a1a4 Ha mpuMeHeHUE 1 04.10 bubmmoreka [{OK
CKJIIPHOTO IIPOU3BEACHUS BEKTOPOB. https://m.eds00.ru/6054b8c
1
11 Boruncnenue yrinoB Mexy npsimpiMu 1 | 1 07.10 bubnuorexa [JOK
IIJIOCKOCTSIMHA https://m.edso0.ru/188f621
6
§3. JIBm:keHust. 3 bubmmoreka [JOK
https://m.edsoo.ru/016e25e
b
12 HentpansHas cummerpust. OceBast 1 11.10 bubnuoreka [IOK
CUMMETpUS. 3epKalbHAsi CHMMETPHSL. https://m.edsoo.ru/c94ba09
b
13 [TapannensHbIi IEPEHOC 1 14.10 bubmuorexa [JOK
https://m.edso0.ru/897dd3b
2
14 Pemenne 3agau mo reme «Ckansipaoe | 1 18.10 bu6mmoreka [IOK
MIPOU3BEICHUE BEKTOPOB» https://m.edsoo.ru/1468bab
3
15 Kontponbnas padorta Ne2 «CkansipHoe | 1 21.10 bubnuorexa [JOK
MPOU3BEJICHUE BEKTOPOB. [[BIKEHU D) https://m.edsoo.ru/Obdelbe
8
I'nasa | V 14 bubnuoreka [JOK
Huanuap, KoHyc U map. https://m.edso00.ru/0341bc2
b
§1. Huaunap. 3 bubnuoreka [IOK
https://m.edsoo.ru/bed12a4
3
16 AHanM3 KOHTPOJIBHOM pabOTHI. 1 25.10 bu6mmoreka [JOK



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43

[Tonstue nmimnapa. [Lnomans
IOBCPXHOCTHU NUJIMHAPA.

https://m.edsoo.ru/bc15f7f2

17 [1nomaas MOBEpXHOCTH LMWIMHIPA 08.11 bubnuorexa [JOK
https://m.edsoo.ru/3cef10e5
18 Pemenue 3anau o teme «Ilonsitue 11.11 bu6mmoreka [{OK
umwmHApa. [nomans nopepxuoctu https://m.edso0.ru/0b13615
ATHH/IPAY 8
82. Konyc. bubmorexa [IOK
https://m.edso0.ru/26a03fb7
19 [Tonstue konyca. [nomans 15.11 bu6mmoreka [IOK
ITOBEPXHOCTH KOHYCA. https://m.edso0.ru/5513d87
b
20 VYceu€HHbIi KOHYC. 18.11 bubmuorexa [JOK
https://m.edsoo.ru/d189bde
2
21 Pemenue 3agau mo reme «Konycy 22.11 bu6mmoreka [IOK
https://m.edsoo.ru/810cfleb
§3. Coepa. bubmuorexa [JOK
https://m.edsoo.ru/4a33a8a
b
22 Cdepa u map. YpaBHeHHE CPEPHI. 25.11 bubnuoreka [JOK
https://m.edsoo.ru/1780ba5
d
23 B3anmuoe pacnonioxxenue chepsl U 29.11 bubnnoreka [JOK
IJIOCKOCTH. https://m.eds00.ru/078cd18
4
24 KacarenbHast TNIOCKOCTB K cdepe. 02.12 bubnunoreka [JOK
https://m.edsoo.ru/7491efe0
25 [Tnomans chepsr. 06.12 bu6mmoreka [JOK
https://m.edsoo.ru/4dffda97
26 Pemrenue 3agau Ha pa3ianuHbIe 09.12 bu6mmoreka [JOK



https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

KOMOUWHALIUY TeJL.

https://m.edsoo.ru/ec24dfc2

27 Pa3nbie 3a1aun Ha MHOTOTPaHHUKH, 1 13.12 bu6mmoreka [IOK
UWIMHAP, KOHYC, [ap. https://m.edsoo.ru/74b2ad9
1
28 Pemenue 3amgau o reme «{unmunmap, 1 16.12 bu6mmoreka [{OK
KOHYC, LIap» https://m.edso0.ru/f465d10e
29 KonTtponbHas padora Ne3 1 20.12
«unuuap, KoHyC, map»
I'naBa V 22 bubnuoreka [JOK
O0bémBI TeJI. https://m.edso0.ru/a95f5c04
§1. O0béM NpAMOYIo0JIbHOTO 3 bubnuorexa [JOK
napaJulesienuinena. https://m.edsoo.ru/7ad0020
b
30 AHanu3 KOHTPOJIBHOUM paboTHI. 1 23.12 bu6moreka [IOK
[TousTne 06béMa. OOBEM https://m.eds00.ru/235171b
MPSIMOYTOJIBHOTO MapasuIesIeIUIIe 1a. 3
31 Pemenne 3agau mo teme «O0nEM 1 27.12 bu6mmoreka [IOK
MPSIMOYTOJIFHOTO TapaJIICIICTIUIICIa) https://m.edsoo.ru/f47dfefd
32 CamocrosTensHas paboTa 1o Teme 1 28.12 bu6mmoreka [IOK
«O0BEM MPAMOYTOJIBLHOTO https://m.edsoo.ru/79¢1031
napajuieJeuIe/1a. 2
§2. O0bémM npsiMoii NPpU3MBbI U 3 bubnuoreka [JOK
HWJIHHAPA. https://m.edso00.ru/6054b8c
1
33 OO0BEM TPSMOIA TPU3MBIL. 1 10.01 bubnunoreka [JOK
https://m.edso0.ru/188f621
6
34 OO0BEM 1IHHIIpA. 1 13.01 bu6mmoreka [JOK
https://m.edso0.ru/016e25e
b
35 Penienne 3aga4u Ha BEIYHCIICHUE 1 17.01 bu6mmoreka [JOK



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb

00BEMOB IPSMOI TPU3MBI U IIMIIMHIPA

https://m.edsoo.ru/c94ba09
b

§3. O0béM HAKJIOHHOM NPU3MBI,
NHPaMHUIbI M KOHYCA.

bu6mmoreka [{OK
https://m.edsoo.ru/897dd3b
2

36 Brruncienue 00EMOB T C IIOMOIIBIO 20.01 bu6mmoreka [{OK
ONIPENENEHHOTO UHTErpaa https://m.edsoo0.ru/1468bab
3
37 O0bEM HAKITIOHHOM MPU3MBIL. 24.01 bubnuorexa [JOK
https://m.edsoo.ru/Obdelbe
8
38 O06bEM THpaMUIbL. 27.01 bubmuorexa [JOK
https://m.edso0.ru/0341bc2
b
39 Pemenne 3amau Ha BEIYUCICHIE 00BEMA 31.01 bu6moreka [IOK
MIUPAMULBI https://m.edsoo.ru/bed12a4
3
40 O0bEM yceu€HHOM THpaMUIbI 03.02 bubmuorexa [JOK
https://m.edsoo.ru/bc15f7f2
41 O06BEM KOHYCa 07.02 bu6mmoreka [JOK
https://m.edsoo.ru/3cef10e5
42 O0BEM yceu€HHOTO KOHYyCca 10.02 bubnuorexa [JOK
https://m.edso0.ru/0b13615
8
43 Kontponsnas padora Ned «O0bEMBI 14.02 Bu6muoreka LIOK
TPHSMEL, TIHPaMHIBL, HITHEADA, https://m.edsoo.ru/26a03fb7
KOHYCa
§4. O0bém mapa u nuromwaas chepsol. bubnuoreka [IOK
https://m.edso0.ru/5513d87
b
44 AHanu3 KOHTPOJIBHOHM paboThl. O0bEM 17.02

nrapa.

bu6mmoreka [JOK
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https://m.edsoo.ru/d189bde
2

45 Pemenne 3agau Ha BeIunciaeHue o0béma | 1 21.02 bu6mmoreka [{OK
mapa https://m.edsoo.ru/810cfleb
46 OOBEMBI 1IAPOBOTO CETMEHTA, 1 24.02 bu6mmoreka [{OK
IApOBOTO CJIOS, IIAPOBOT0O CEKTOPA. https://m.edsoo.ru/4a33a8a
b
47 [Tnomans chepsr. 1 28.02 bubnnorexa [JOK
https://m.edso0.ru/1780ba5
d
48 Pemrenne 3a1a4u Ha BEIYKCIICHHE 1 03.03 bubmuoreka [JOK
mTomanu chepol https://m.edso0.ru/078cd18
4
49 [ToBTOpHTENEHO-0000MmIarOIINI ypok 1o | 1 07.03 bubmorexa [IOK
TeMe «O0BEM mapa u Tionanas chepobh» https://m.edsoo.ru/7491efed
50 Kontponbnas padota Ne5 «O0BEM 1 10.03 bubmuorexa [JOK
1mapa v miommais chepb» https://m.edsoo.ru/4dffdag7
51 [ToBTOpHUTENBHO-00001atOTHI YpOK 110 | 1 14.03 bubmuorexa [JOK
TeMe «OOBEMBI TET https://m.edsoo.ru/ec24dfc2
IToBTOpenue 3a kypce 10-11 kiaaccos. | 15 bubnmuoreka [JOK
(MarepuaJibl 10 OpraHu3anmuu https://m.edsoo.ru/ec24dfc2
3aKJII0YMTEILHOT0 IOBTOPEHUS NMPH
NMOJArOTOBKE YUYAILIUXCH K HTOrOBOI
aTTecTalvy M0 reoMeTPHM)
52 AKCHOMBI CTEPEOMETPHH U UX 1 17.03 bubnunoreka [JOK
cieacTBus. Peenue 3amay. https://m.edsoo.ru/ec24dfc2
53 [TapanienbHOCTh MPSAMBIX, TpsMol 1 | 1 21.03 bu6mmoreka [JOK

I10CKOCTH. Pemenue 3agay.

https://m.edsoo.ru/ec24dfc2
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54 VYron mexay npsiMbIMU. Perienne 1 04.04 bubnuorexa [JOK
3aj1ad. https://m.edsoo.ru/ec24dfc2

55 [TapannensHocTh TIO0CKOCTEH. Pemenue | 1 07.04 bubmmoreka [{OK
3aj1ad. https://m.edsoo.ru/ec24dfc2

56 [locTpoenue ceuenuii B rerpasgpe u | 1 11.04 bubnuorexa [JOK
napajuieJenuIene https://m.edsoo.ru/ec24dfc2

57 Teopema o TpEX nepHeHANKYIApaXx. 1 14.04 bubnuorexa [JOK
Pemienue 3amay. https://m.edsoo.ru/ec24dfc2

58 [Tnomanb MOBEPXHOCTH U 00BEM 1 18.04 bu6moreka [IOK
npu3Mebl. Penienue 3amay. https://m.edsoo.ru/ec24dfc2

59 [Tmomank MOBEPXHOCTH U 00BEM 1 21.04 bu6mmoreka [IOK
nupamMuiel. Pemmenne 3amay. https://m.edsoo.ru/ec24dfc2

60 [Tmomaab MOBEpXHOCTH U 00BEM 1 25.04 bu6mmoreka [IOK
uwmHApa. Pemenue 3agay. https://m.edsoo.ru/ec24dfc2

61 [Tnomanp MOBEpXHOCTH U 00BEM 1 28.04 bu6mmoreka [JOK
KoHyca. Pemenue 3a1a4. https://m.edsoo.ru/ec24dfc2

62 [Tnomane moBepxHocTH ceprl U 00bEM | 1 05.05 bu6mmoreka [JOK
mapa. Pemenue 3amay. https://m.edsoo.ru/ec24dfc2

63 BexkTopsl B mpocTpancTBe. Pemenne 1 12.05 bu6mmoreka [JOK
3a1a4. https://m.edsoo.ru/ec24dfc2

64- Metoa KoOpauHAT B IPOCTPAHCTBE. 3 16.05 bu6mmoreka [JOK
66 Pemrenue 3amau. 19.05 https://m.edsoo.ru/ec24dfc2

23.05
OBIIEE KOJIMYECTBO YACOB I10 66

I[TIPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Yueonuk: ['eomerpus 10-11 xnacce: yaeOHUK i1 001eoOpa3oBaTesbHbIX yupexaenuii / JI1.C.

ArtanacsH, B.®. Byry3os, C.b. Kagomues u ap. — 18-e u3a. - M.: IIpocBemenue, 2020ro
METOJINYECKHNE MATEPUAJIBI JUISA YUUTEJIA:

1. BypmuctpoBa T.A. I'eomerpus. 10 - 11 xnaccol. [Iporpammsl 001eo6pazoBaTenbHbIX
yupexenuil. - M., «IIpocsemenne», 2019.

2. Coopnuxk "IIporpamMmer ist 0011€00pa30BaTENBHBIX IITKOJI, THMHA3HH, JTMIleeB: MaTeMaTuka.
5-11 xi.”/ Coct. I''M.Ky3uenona, H.I'. Munmtok. — 3-e u3n., crepeotut.- M. Jlpoda, 4-e uzm. —
2004r.

3. T'eometpus, 10—11: Yueb. ans odmieoOpaszosar. yupexacauii/ JI.C. AranacsH,

B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemenne, 2013.

4. HacronpHas kaura yaurens marematuku. M.: OOO «U3narensctBo ACT»: OO0
«M3narenbcTtBO AcTpenby, 2013;

2. COOpHHMK HOpMATHBHBIX JIOKyMEHTOB. Marematuka. denepanbHbIil KOMIOHEHT
rocyJIapCcTBeHHOTO cTaHmapta. DenepanbHbiii 6a3ucHeii mwiad. Cocrasurenu: D.J[. JlHenpos,
A.Il'. Apkanbes, - M,: [Ipoda, 2004.

4. MeTouueckne peKOMEH Ay K yaeOHnkaM MareMatuku it 10-11 kimaccos, sxypHai
«Maremaruka B mkoje» Nel-2005to;

5. B.I'. 3uB. lunaktuueckue Marepuaiinl 1o reomerpuu st 11 kimacca. — M. [Ipocselenue,
2013.

6. 10.A. I'nazkoB, U.W. IOauna, B.®. byry3o0B. Paboyas TeTpans mo reomerpun aist 11 kiacca.
— M.: IIpocsenienue, 2014.

8. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reometpuu aiag 7 — 11 kinaccoB. — M.:
[Ipoceenienue, 2013.

9. Epmosa A.II., ['ono6oponpko B.B., Epmora A.C. CamocTosiTebHBIE U KOHTPOJIbHBIC PAOOTHI

o reometpuu i 11 knacca.- 4-e u3zganue, ucnp. u goi.- M.: Unekca, 2007,- 175 c.

10. C.M. Caaksn, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 kiaccax: Metoanueckue
pexomeHaanuu k yueonuky. Kuura ms yuurens. — M.: [Ipocemenue, 2013.

11. A.I1. Kucene. Dnemenrtapnas reomerpus. — M.: [IpocBemienue, 1980;

12. Tloypounsie pazpabotku no reomerpuu 11 knace (muddepenunpoBannbiii noaxon) — OO0
«BAKO», 2013.

13. Jopodees I'. B. u nmp. OrneHka kayecTBa MOArOTOBKH BBIITYCKHUKOB CpeHEH (IIOJIHOM)

IIKOJIBI IO MaTeMaTHke. - M., «Ipodar», 2002.

14. Uzyuenue reomerpun 10-11 xi.: kaura aus yuurens / C.M.Caaksn, B.®. Byry3oB. — M.:
[Ipocsemenue, 2010.

15.HactonpHass kHura yuutens warematuku: CrpaBoyHo-meroandeckoe mocooue/Cocr.
JI.O.PocnoBa.— M.: OO0 «M3natensctBo ACT»: OO0 «M3natensctBo AcTpenby, 2004.—429 c.
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