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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOTO YpOBHS st
oOyuaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CpeaHEero oo1ero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, MPEABIBIAEMBIX K
MaTeMaTU4eckoMy oOOpa3oBaHUIO, M TPAJULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00€CIIEUYNBACT OBJIAJICHHUE KITFOYEBBIMH KOMIICTCHITUSIMU,
COCTaBIIIIOIIMMH OCHOBY IS CaMOPAa3BHTHUS W HEMPEPHIBHOIO 00pa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEILHOTO Pa3BUTHS
JUYHOCTU 00YyYarOUIUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus OO0YCJOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpeIMETHBIX U
NPEeIMETHBIX PE3yJabTAaTOB OOY4YEHHUS T€OMETPUHM B HANPABICHUH JHMYHOCTHOTO
pa3BuTHs OOyyaromuxcsi, (GopMHpoBaHUs (YHKUMOHATBHOM MaTeMaTUYECKOU
IPaMOTHOCTH, U3yUEHUS IPYTUX YU4eOHBIX AUCUUIUINH. PazButue y oOydarommxcs
NPaBUIBHBIX MPEICTABICHUNA O CYIIHOCTH M TPOUCXOXKACHUHA T€OMETPHUUECKUX
abcTpakiuii, COOTHOUICHHH PEAThbHOTO M HACaTbHOTO, XapaKTepe OTpaKEeHHs
MaTEMaTUYECKOM HAyKOW SBJICHUM M IMPOLECCOB PEAIBHOIO0 MHpA, MECTE
re€OMETPUHU B CHCTEME HAyK M POJIM MAaTEMAaTUIECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUalINXCs, a TakKe KauecTB MBINUICHUS, HEOOXOAMMBIX [JIs afanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OJHUM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak oOOECIEeYMBAaEeT BO3MOXHOCTb H3YYEHHUS Kak
AUCIMIINH €CTECTBEHHO-HAYYHOU HAMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MblUIeHHE, (GOpMUpPYEMOe TpU H3YYCHHU OOYYaroIIUMUCS
MOHATUHHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH IIETOYKHU JIOTHUECKUX YTBEPXKICHUN
B XOJI€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIABUTATh U OMpPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA MPU PEIICHUH 33Jad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHne OpHeHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCceX 00nacTsIX AesITenbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLUalbHOro ObITUsA, (Qopma
OTpPa)KEHUSI OKPYXKAIOIIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHWUS W aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMM OOBEIMHSIET pa3Hble BUAbl y4E€OHON U TPYIOBOH JAESATEIBHOCTH,



SBIIIETCSI OMHUM W3 TMPOPECCHOHAITBHO BaXKHBIX KA4eCTB, MOATOMY aKTyaJlbHa
3amadya (HOPMUPOBAHUS y OOYYAIOMIMXCS MNPOCTPAHCTBEHHOTO MBIILJICHUS Kak
Pa3HOBUJAHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUUYECKON JCATEITHPHOCTH 10 MHOTUM HATIPABIICHUSIM.

Ilenbs ocBoeHust mporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHe 0OyueHuss — o0O01Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcs  4yepe3  oOecleueHre  BO3MOXKHOCTH  MPUOOpPETeHUs U
HCTIIOJIb30BAHUA CUCTEMATUYECKUX TIE€OMETPUUYECKUX 3HAHUM U JCUCTBUH,
cnenuUIHBIX TEOMETPHUH, BO3MOXXHOCTH YCIEIITHOTO MPOJIOJDKEHUST 00pa30BaHUS
0 CTICTIMAIEHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIh30BAHUEM T€OMETPHH.

[Iporpamma 10 reomeTpuu Ha 0a30BOM ypOBHE IMpeaHA3HAuYeHa IS
OOy4JarommXCcs CpeHEHN IIKOJIBI, HE UCTBITHIBABIINX 3HAYNUTEIBHBIX 3aTPYAHCHUIM
Ha YpOBHE OCHOBHOro o0iiero oopaszoBanusi. Takum 00pa3zom, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTUYECKUE YMEHHsI, CBSI3aHHBIC
co crmenmuPUKON TEOMETPUM H HEOOXOIWMBIC IS JKU3HH B COBPEMEHHOM
obOmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YyYHUTh F€OMETPHUIO OoJiee
IyOOKO, €ClIi B JaJbHEHIIEM BO3HHUKHET HEOOXOJIUMOCTh B T'€OMETPUYECKHX
3HaHUAX B MPOGECCUOHATIBHON JIESITEIbHOCTH.

JlocTi>keHuEe 1€  OCBOCHHSI MPOrpaMMbl  OOECIIEUMBAETCS PEUICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHBIMM 3ajayaMH  OCBOCHHS  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

e (opmMupoBaHHe TpEACTABICHUS O TEOMETPUM KaK YaCTH MHPOBOM

KYJbTYpPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmupoBaHHE TpEACTaBICHUS O MHOTOTPAHHUKAX W TEIaX BpaIICHUS
KaK 0 BOXHEHIIMX MaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIOMUX OMUCHIBATH
Y U3y4aTh pa3HbIC SIBIICHUS OKPYKAIOIIETO MUPA;

e (QopmupoBaHme yMeHHS pacro3HaBaTh Ha YepTexax, MOACIIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIaJICHHE METOJIaMH PEIIECHUs 3a/Ja4 Ha MOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmMupoBaHme yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHITHSIMH O
MHOTOTPaHHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUEC aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aj]ad;
dbopMHupoBaHWE yMEHHUS  MPOBOJIUTH  HECIOXKHBIE  JIOKAa3aTEIbHBIC
paccyXJIeHusi B XOJi€ pEUICHUS CTEPEOMETPUUYECKUX 3a7ad M 3aJad C
MPAKTUYCCKUM COZCPIKAHUEM;

e pa3BUTHE WHTEJUIEKTYalbHBIX U TBOPYECKUX criocoOHOCTEM
oOydJarolmuxcs, TMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHue (G yHKIIMOHATBHOMN IrPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUM: YMEHHUE pPACINO3HABATh MPOSIBICHHUS TE€OMETPUUYECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallUsiX W TMPU U3YYEHUU APYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (HOpMYIMpPOBATh KX Ha S3bIKE
F€OMETPUH U CO3/1aBaTh F€OMETPUUECKUE MOJIECNIH, IPUMEHATH OCBOCHHBIN
F€OMETPUYECKUAN amnmapaTr [Jid PEUICHHUS MPAKTUKO-OPHUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIC PE3YIbTATHI.

OTANYUTENHHON OCOOEHHOCTBIO TPOTpaMMBbl SBIISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUM B HAdalle €ro MW3y4eHMs 3aJad, pellaeMblX Ha YPOBHE
MHTYUTHUBHOI'O MO3HAHMUS, U ONpPeeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa Hajl
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIIJICHHS, CTUMYJIUPYET MPOTCKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JAJIbHEUIIIEMY U3YUYECHUIO MPEAMETA.

[Ipeanourenue oTaaéTCs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4eHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEAMETHO-
MPAKTUYECKOM NEATENBbHOCTH. Pa3BUTHME IPOCTPAHCTBEHHBIX IMPEACTABICHUN Y
y4aluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET pelIeHHs 3ajad Ha
CO3JaHUE€  MPOCTPAaHCTBEHHBIX O00pa3oB W  337a4 Ha  ONEpPUPOBAHUE
MPOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpas3a MPOBOAUTCS € ONOPOM Ha
HarJIAIHOCTh, @ OIEpUpOBaHHE O0Opa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, « Tena BpalieHus»,
«BeKTopbl U KOOPAMHATHI B POCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHUHN
pacrpenensercs He TOJIBKO II0 COAEpKATEeNbHBIM JIMHUSAM, HO W II0 TOJaM
o0y4eHHs Ha YPOBHE CpeJIHEro o0IIero oopa3oBaHusl.

CopnepxxaHue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YNIbTATAM
OCBOCHUSI pabouell MporpaMMmbl, paclpefeidEHHbBIM 10 rojaM OOy4eHwUs,
CTPYKTYPUPOBAaHO TakKuM o0Opa3oM, 4YTOObI OBJIAJICHUE TIE€OMETPUYECKUMU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIIOCH MOCIEI0BATEIBHO U MOCTYMATEIBHO, C
cOOJII0ICHUEM TTPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKIIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOydYarolMUXCs, pacliupsis U
yrayOnsis e€, 00pas3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoauTcs 2 yaca B Hepenmo B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojaa ooyuyenus - 102 yueOHbIX yaca.



COIAEPKXAHUME YYEBHOI'O KYPCA
10 KVIACC

I[IpsiMblIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpPEOMETpUU. [ouka, mOpsiMas, IIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM MOCTPOCHHUU CTEPEOMETPHUMU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosio)keHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECs,
MapajuledbHbIE M CKpelMBarolIuecs IpsMmble. [lapamienbHOCTs NOPSMBIX U
IJDIOCKOCTEN B  IIPOCTPAHCTBE: MApaJUICNIbHBIE MpPsIMbIE B  IHPOCTPAHCTBE,
MApAJUIENBHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh MPSIMOW M IUIOCKOCTH. YTJBI C
COHANPABIICHHBIMUA CTOPOHAMHU;, YIOJd MEXKAY IPAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM rapasieabHbIC IUIOCKOCTH; CBOMCTBA
napajienbHbIX Iuiockoctei. IlpocTeiliivie mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTHU: TETpa’ip, KyO, mapajuieNenumne]]; HOCTPOEHUE CEUEHU.

[TeprieHAUKYJISIPHOCTH MPAMOMN U IUIOCKOCTH: NEPNEHANKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, MNPsMbIE NApPAJUICIbHbIE WU NEPIECHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK TEPINECHAUKYISPHOCTH INPAMOM M IUIOCKOCTH, TEOpeEMa O MPSIMOU
NEPHEHAUKYJISIPHONW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  Yroj, JIMHEWHBIM YroJa JBYIPAHHOIO  yrJja.
IleprieHAUKYJISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTHU, PACCTOSTHUE
OT OpsMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUryppl Ha  IUIOCKOCTb.
[lepneHIUKYISAPHOCTD  IUIOCKOCTEM: IPU3HAK  IEPHNECHAUKYISAPHOCTU  JBYX
IIockocTe. Teopema 0 TpEX NEPIEHAUKYIIAPaXx.

MHoOrorpaHHuKu

[ToHsiTHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBIIMYKJIIbIC
Y HEBBIIIYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
[IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PAMOYTOJIbHBIN
napajijlejieluIe]; U ero coucrsa. Ilupamupa: n-yronapHas nuapamMuja, rpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAsl U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPaBUIbHAS U
yCceu€HHas mnupaMuaa. OJIEMEHTbl TMpu3Mbl u  nupamuabl. [IpaBunbHbIE
MHOTOTPAHHUKHU: TOHSATHUE MPABAIIBHOIO MHOTOTPAHHHUKA; IIPaBUJIbHAS IIpU3Ma U
NpaBUjibHAs TNHUPaMHUAA; NpPaBUIbHAs TPEYrojbHas NHUPAMUIA WU TPABUIIbHBIN
teTpa3p; KyO. IlpencraBieHune o npaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
nonexa’ap u uxkocadap. CeuyeHust npu3Mbl U MUPAMHUIBI.

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MHPSIMOU,
IJIOCKOCTH.  DJIEMEHTBl CHMMETPUM B NHUpaMUAAX, NapajulesenuIeaax,
MPaBWIbLHBIX MHOTOTPAHHUKAX.



Boluncnenve 5JI€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHaid, YrJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOIIA/Ib OCHOBAHWM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBIL.
[Tnomans OOKOBOW TMMOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MUPAMUIBI,
TeopemMa o Iulomanu yceu€éHHou mnupamuabl. llonstue o0 o0béme. OOBEM
MAPaAMHU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEpPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJl.

11 KVIACC

TeJia BpaleHus

Hunuaapuyeckas TIOBEPXHOCTB, oOpazyrorniue HWJIAHIPUYECKOU
MMOBEPXHOCTH, OCh UWIWHAPUYECKOW TMOBEpPXHOCTU. LlMnIvHApP: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTb, OOpa3ylomias MU OCh; IUIONIaJAb OOKOBOM M MOJHOMU
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKo moBepxHocTH. KoHyc: ocHOBaHue U BepiiinHa, 0Opa3yronias
U OChb, IUIOMAAb OOKOBOM U TOJTHON TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yroniue U BbICOTa; OCHOBAaHUSI M1 OOKOBas IOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AUAMETp; IUIOLIAb MOBEPXHOCTU CQEpHI.
B3aumHoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelibHasi MIIOCKOCTh K cdepe;
JI0Iaab cephl.

N3o00paxenue Ten BpallleHus Ha TUIOCKOCTHU. Pa3BEépTka IIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHuss W = MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BOHMCaHHAS B MHOTOTPAaHHUK, WU TEJO
BpAILICHUS.

[Tonstue 06 06béMe. OcHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 006 00BEME
NPSIMOYTOJILHOTO Tapajuienenunega u ciueactsus u3z He€. OO0bEM MUIMHApPA,
KoHyca. O0BbEM 11apa U MmIomaab chepsl.

[logoOuble Tena B mpocTtpancTBE. (COOTHOIICHUS MEXIY IUIOLIAIIMU
MOBEpPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJl.

Ceuenusi nwiuHapa (mapaJyieIbHO M TEPHEHIUKYISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHOE OCHOBAHHUIO U MPOXOASIIEe 4Yepe3 BEPIIHHY), CEUCHUs
mapa.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BexkTop Ha m1oCcKoCcTH U B MpOCTpaHCcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4uCO0. Pa3noxkeHue BEKTOpa Mo TpEM HEKOMIUJIAHAPHBIM
BekropaM. [IpaBwiio mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUil JACUCTBUU ¢ Bekropamu. IIpsAmoyronbHas cucrema



KoopauHaT B TmpoctpaHcTBe. KoopauHaTel Bektopa. [Ipocreifmme 3amaum B
KOOpAMHAaTax. YTroil Mexay Bekropamu. CKalsipHOE NPOU3BEJICHHE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMBIMH U IIOCKOCTAMHU. KoopanmHaTHO-BEKTOPHBIN
METO/]I MPH PEIICHUH T€OMETPUYECKHUX 3a/1ad.



INJNIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBLIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yNbTAaThl OCBOEHUS MPOTPaMMbl Y4eOHOrO MpeameTa
«MaremaTuka» XapakTepU3yTC:

I'paxknanckoe BocnmuTaHme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUUA O0YYAIOIIETOCs! KAK aKTUBHOTO
M OTBETCTBEHHOr0 WIE€HAa POCCUUCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SIBICHUH,
Mpoleayp TpaxaaHCKOro ooOmiecTtBa (BbIOOPHI, OMPOCHl M Tp.), yMEHUEM
B3aUMOJICMCTBOBATh C COLMAIbHBIMU WHCTUTYTAMHU B COOTBETCTBUH C WX
(GYHKUMAMH U Ha3HAYEHHEM.

ITaTpuoTHyYecKkoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON MJIEHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY U HACTOSIIEMY POCCUUCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAaHHUIO ATUX JOCTIKEHUN B JIPYTUX HayKaX, TEXHOJOTUAX, chepax

SKOHOMHMKH.
JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAHHUEM TYXOBHBIX IIEHHOCTEMN POCCHMCKOTO HApoOJa;

Cc(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHHUS, JTHUYECKOTO  TOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JTOCTMIKEHUNU HAYKU U EATEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJla B HOCTPOCHUE YCTOMUYUBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYasl ICTETUKY MATEMATUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajJad, peLIEeHN, paccyKICHUM;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUSI TPUMEHATh MATeMaTUYECKUE 3HAHUS B
HMHTEpecax 3J0pPOBOTO U O€30MacHOro 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE NMUTaHKE, COANIAHCUPOBAHHBIA PEXKUM 3aHSATUU U

OT/IbIXa, perynspHas ¢busnueckas aKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHIX CHOPTUBHO-030POBUTEIBHOM
JESTEIbHOCTHIO.

Tpyaosoe BocnuTanme:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
paznuuHbiM  cpepam  NpodeCCUOHANBHOM  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccud W peaau3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUJIAHBI;



FOTOBHOCTBIO W CIIOCOOHOCTBIO K  MaTreMaTH4eCKOMY OOpa3oBaHHUIO U
caM0OOpa30BaHUI0 HA TPOTSKEHUU BCEU >KM3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHIEeCKOW HAIPaBIEHHOCTH.

JK0JI0rHYecKoe BOCIIUTAHHe:

c(hOPMHUPOBAHHOCTBIO HIKOJOTHYECKON KyJIbTYphl, TOHUMAHHEM BIIASHHS
COITMATbHO-KOHOMUYCCKHUX IIPOIIECCOB HA COCTOSHHUE IMPHUPOIHON M COIMAIbHOMN
Cpelbl, OCO3HAHMEM TJIO0ANBHOrO  XapakTepa HSKOJOTHMYSCKHX IpOoOJIeM;
OpHCHTAIIUCH HA NPUMCHCHHUE MAaTeMaTHYCCKUX 3HAHUU IS PEIICHHS 3aJad B
00JaCTH  OKpYXKAloIIeH Ccpefpl, IUTAHUPOBAHUS IIOCTYNKOB ¥ OIEHKH WX
BO3MOXHBIX TTOCJICJICTBUAM JIJIST OKPYKAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKH W  OOIICCTBEHHOW  MPaKTUKH, MMOHUMaHUEM
MaTeMaTUYeCKON Haykd Kak cgepbl UYeTOBEUECKOW MESITeIBHOCTH, JTAloB €€
pa3BUTHS M 3HAYUMOCTH JJII PAa3BUTHUS IMBWIM3AIAN; OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKON KYJIbTypOH Kak CpPEACTBOM TIO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh TMPOCKTHYI0 M HCCIICIOBATEIBCKYIO JCATEIBHOCTh
WHIUBUIYAITLHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOSHHUS MPOTPaAaMMBI YYEOHOTO MpeaMeTa
«MareMaTuKa XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCATBHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCAIbHBIMU Pe2YIAMUBHbIMU OeUCTBUIMU.

1)  Vuusepcanvnvie = noznasamenvmvie  Oeticmsusi,  obecnedusarom
Gdopmuposanue 6a308blIX KOSHUMUBHBIX NPOYecco8 odyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJdcarnwe2o  Mupa,  NnpumMeHeHue  JlI02UYeCKUX,
Uccne008amenbCKux onepayuti, ymenui pabomams ¢ ungopmayueti).

Ba3oBble Joruveckue aeiicTBus:

e BBIABIATHh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIY MOHATUAMH, (OPMYITHPOBATH
OTIpEeJICNICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIICCTBCHHBIA  TPU3HAK
KJaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHMS, KPUTEPUU
MIPOBOJUMOTO aHAJIH3a,;

e BOCIpPUHUMATH, (OpMyIUpOBaTH W  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIABIAThP  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAOIIOACHUSX W YTBEPKICHUSX;



npejyiaratb ~ KpUTepUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
NIPOTUBOPEUUM;

e JI€NIaTh BBIBOJbI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M
MHIYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIIFOUEHHUH 110 aHAJIOTUY;

e TMPOBOJUTH CaMOCTOSITETTLHO JI0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPKIEHUN (MPSAMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOAUTHL TPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIEC
CYXKJICHHSI U BBIBOJIbI;

e BpIOMpaTh cnoco0 pemieHus yuyeOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIlIeHUs, BbHIOMpaTh Haubolee MOAXOMAIUNA ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejibckue AeCTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HMCCIIENOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(dbopmMynHpoBaTh BOMNPOCH], (HUKCHUPYIOIIHE MPOTHUBOpEUHe, MpodiieMy,
yCTaHaBJIUBaTh  HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITETILHO CIUIAaHUPOBAHHBIN HKCTIEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAHOBJIICHUIO OCOOEHHOCTEH MaTEeMaTH4YEeCKOIo
o0beKTa, SBJICHUS, TMpOlecca, BBISIBICHUIO 3aBUCHUMOCTEH  MEXIY
00bEeKTaMU, SBICHUSIMH, MPOLECCAMU;

e CaMOCTOSITENILHO (POPMYITUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3ybTaTaM
MPOBEAEHHOTO HAOJIOACHUS, HCCIIEA0BaHUs, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATH
MPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

e BBIABIATH AeUIUTH MHPOPMAIUMU, NAHHBIX, HEOOXOJUMBIX NJii OTBETa
Ha BOIIPOC U JJIsI PEILICHUS 3a/1auu;

e BpIOMpaTh HUHPOPMAIMIO U3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAJU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPNPETUPOBATH UH(OPMALIUIO
Pa3IUYHBIX BUJOB U (hOPM MpEACTaBICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIUIO, MPEICTABIATh €€ B pa3IMuHbIX (opMax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OIICHUBATH HaJIEKHOCTh uHpopManmn o CaMOCTOSITEJIbHO
c(hOopMYyJIUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvruvie KOMMyHUKamueHvle  Oelcmeus, 00ecnedusarom

chopMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCSL.

OO0wenue:



BOCIIpUHUMATh U (OPMYNHpPOBATH CYXKJACHUS B COOTBETCTBUU C
YCJIOBUSIMU U LIEJISIMU OOIIIEHUS; ICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMUCHBMEHHBIX TEKCTaX, /laBaTh MOSICHEHHUS IO
XOJly peIIeHUs 3a/1aul, KOMMEHTUPOBATh MOJYyYCHHBIN pe3yJbTarT;

B X0JIe 00CY’KJE€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJieMbl, pelliaeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HAIIEJICHHbIE HAa TTIOUCK
pEelIeHUs; COMOCTABJISATh CBOU CYXIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JAManora, oOHapy>KUBaTh pa3jiMuve M CXOJICTBO MO3UIIMI; B
KOpPpEeKTHOU (popMe popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;
NpEACTaBIATh  PE3YyJAbTAaThl  pEIIeHHs  3aJayd,  SKCIEPUMEHTA,
UCCIIEJIOBAHUSI,  MPOEKTa;  CAMOCTOSATENBHO  BbIOMpaTh  (dopmar
BBICTYIUUICHUS ¢ YYETOM 3aJ1au MPEe3eHTAlMd U OCOOEHHOCTEN ayIUTOPUHU.

CorpyaHu4ectBo:

3)

MOHUMATh W  HCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
WHJMBUAYaIbHOU paOOThl MpU PEIICHUH YU4eOHBIX 3aj1ay; MPUHUMATh LEb
COBMECTHOU JEATENbHOCTH, IUIAHUPOBATh OPraHU3aAlMI0 COBMECTHOMU
paboThI, pacnpeensiTh BUAbI padoT, JOrOBAPUBATHCS, 0OCYKATh MPOIECC
U pe3ynbTaT paboThl; 0000111aTh MHEHUSI HECKOIBKUX JIIOJIEH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CY)IeHHs, 0OMEH MHEHUIA,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH CBOIO YacThb pabOThl U
KOOPAVUHUPOBaTh CBOU JIEUCTBUSL C JIPYTMMHM 4YICHAMU KOMAaHJbL;
OLICHUMBAaTh KA4e€CTBO CBOETO BKJIaJa B OOILIUNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOACHCTBUSI.

Vuueepcanonvie  pezynamuenoie oeticmasusl, obecneuusaiom

gbopMupoeczHue CMbICI06bLX YCNMAROBOK U IHCUZHEHHbBIX HABLIKOB IUYHOCMU.
CaMoopraHmaunﬁ:

COCTaBJIATH ILJIAH, AITOPUTM PELICHUS 3a]a4H, BBIOUPATh CIIOCO0 pelieHus
C YYETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(pOopMaIu.

CaMOKOHTPOJIb:

BIIaJICTh HaBBIKAMH TO3HAaBaTeIbHOM pediekcuu Kak OCO3HaHUS
COBEpIIAEMBIX JEHUCTBUN M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIaJIETh crmoco0amMy  CaMOINPOBEPKH, CAMOKOHTpOJS mporecca u
pe3yJibTaTa pelIeHUs MaTEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IpPH PELHICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OILICHUBAaTb COOTBETCTBHE pe3yJbTaTa LEJIU U YCIOBUAM, OOBICHITH
MPUYMHBI JTIOCTHXKEHUS WIM HEJOCTHKEHUS PE3YJIbTATOB JESATEIbHOCTH,
HaXOJIUTh OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIEJCTBUSI W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSIMU: NAPATUICIIBHOCTh U NEPHEHAUKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacloiOoXEHUE MPSIMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHSTUSIMU: JABYTPAHHBIA YIroJl, TpaHU JBYTPAaHHOTO YIJIa,
pedpo ABYrpaHHOIO yrjia; JUHEWHBIA Yroj ABYTPAHHOIO yria; rpaaycHas mMepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHHK, BBITYKIBIH W HEBBITYKIIBIHI
MHOT'OTPAHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, IPABUIBHBIN MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHUpamMuia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo).

Knaccupunmpoath ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS  JUIs
Kiaccupukanuu (BBINYKIbIE W HEBBINYKJIblE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOT'OTPAaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TTapajlIeNICIUIe bl ).

OnepupoBaTh MOHATUSIMU: CEKYIIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEYEHU I, UCTIONB3YSI METOJI CJIEIOB.

CtpouTh CeuY€HHUS MHOTOIPAHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) IUIOCKME YEPTEXKU K3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBepXy, cOOKY, CHU3Y.

Pemrath 3a1aun Ha HaXOXkJAEHUE T€OMETPUUECKUX BETUYUH MO o0pasiam Win
aAropuT™MaM, NPUMEHSS] HW3BECTHbIE AHAJIUTHUYECKHE METOAbl NpPHU pPEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJlady Ha BBIYMCICHUE PACCTOSHUU MEXKAY JBYMS
TOYKaMH, OT TOYKHM JO TMpPsSMOW, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemrath 3a1aun Ha HaXOXkJAEHUE T€OMETPUUECKUX BETUYUH MO o0pasiamM Win
aIropuT™MaM, NPUMEHSSI HW3BECTHbIE AHAJIUTHUYECKHE METOAbl NpPH pPEIICHUU
CTAaHJAPTHBIX ~MAaTEMAaTHMYECKHUX 3aJady Ha  BBIYMCJICHUE YIJIOB  MEXIY
CKPCIMBAIOIIMMHUCS MPSAMBIMH, MEXKIYy TMPSIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIByTPAHHBIX YTJIOB.



Beraucnate 00bEMBI M TIOMIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IpH3Ma,
nupaMujia) ¢ MNOpuMEHeHueM (QOpMyJ; BBIYUCISATH COOTHOIICHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU MTOJOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCb U
MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBHI.

N3Bnekarp, mnpeoOpa3oBbIBATH M HWHTEPIPETUPOBATH HHMOpMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA 4YepTexax u
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢akThl ISl PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEeAnoaararoluX HECKOJIbKO 1IaroB PEIIEHUs, €CIIM YCIOBUS IPUMEHEHUS
3a/1aHbl B SIBHOHU (hopme.

[IpumensATh  OPOCTEUIIME MPOTPaMMHBIE CPEICTBA H  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoAUTE TIPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprmeHsATh TOJIydEHHBIE 3HAHHWS Ha IMPAKTUKE: AHAJIU3UPOBATH PEAIBHBIC
CUTyallud W TMPUMEHATh HW3YYCHHBIE IOHATHUS B IIPOLECCE IMOUCKA PEIICHUS
MareMaTuyecku CcGOpPMYJIHPOBAHHON MpoOJieMbl, MOJIEIUPOBATh pealibHbIC
CATyalluh Ha A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, alllapara anreopsl; penaThb
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIEC C HAX0XKIEHUEM I'€OMETPUUECKUX BEIIMYMH.

11 KVIACC

OnepupoBaTh MOHATUAMH: LMUIUMHAPUYECKAs IOBEPXHOCTh, O0Opa3yroline
HWIMHAPUYECKOM  TOBEPXHOCTH;  LWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi IOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (HUIUHIP, KOHYC, cdhepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioxkeHune chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOIO CJIOSsl, BBICOTA LIAPOBOIO CJIOS;
IAPOBOM CEKTOP.

Boluncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEHM TeNn  BpallleHWs,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSIMU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHMUS.

BbIYMCIIATE COOTHOIIEHHUS MEXIY IUIOIAJsIMU MOBEPXHOCTEH U 00bEMaMU
MOA0OHBIX TEJl.



N3o00paxate u3ydaeMble (QUIYpbl OT PYKH M C MPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHATH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Buj cBepxy, cOOKY, CHU3Yy; CTPOUTH CEUEHUS TeJl BpaLICHUS.

N3Bnekarb, HHTEPNPETUPOBATHL U MPEOOPa30BbIBATH HH(OpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B POCTPAHCTBE.

BbINOJIHATE JE€UCTBHUS CHOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHUS BEKTOPA HA YUCIIO0, OOBSICHSIThH, KAKUMU CBOMCTBAMU OHU 00JIa1atOT.

[TprMeHATs TPaBUIIO MapajuieienuIeaa.

OnepupoBaTh NOHATHSIMH: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOd MEXIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMM, CKAISIPHOE NPOM3BEACHUE, pACKIAIbIBATH BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOW CUCTEME KOOPAUHAT.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, NPEANoIaratolnX HECKOJIIBKO IIar0B PEUICHHUS], €CJIU YCIOBUS NPUMEHEHUS
3a/1aHbl B SIBHOU (hopme.

Pemate mpocreiimue reoMeTpUYeCKUE 3aJadyd Ha MPUMEHECHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemate 3agaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XJICHUE FeOMETPUYECKUX BEIUYMH MO o0pasiiaM WId alropuTMaM, IpUMEHSs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MATEMaTUUECKUX 3aa4.

[IpumensaATr  OpOCTEUIIME MPOTPaMMHBIE CPEICTBA H  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUYECKUX 3aa4.

[IpuBOoAUTE TPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HU, PACIIO3HABATH MPOSABICHUE 3AKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYYEHHBIE 3HAHUS HA MPAKTUKE: AHAJIU3UPOBATH PEaAJIbHbBIC
CUTyallUM W TMPUMEHATh W3YYCHHBIE MOHATUS B MPOLIECCE IMOKWCKA PEIICHUA
MareMaTu4ecku CcGOpMYJIHPOBAHHON MpoOJieMbl, MOJIEIUPOBATh pealIbHbIC
CUTyallUM Ha $3bIKE TE€OMETPHM, MCCIEA0BATh MOCTPOCHHBIE MOJEINU C
UCIIOIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, arlapara aareopsl; penaTh
MPAKTUYECKUE 3a/1a4l, CBA3aHHBIE C HAX0XKJAECHUEM F€OMETPUUECKUX BEJTUYHUH.
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n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBegnenue B crepeomeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT e OCKOC OCTPaHCTBE.
2 PAMBIC 1 T TH B HPOCTPancTs . 12 1 https://m.edsoo.ru/ WT7NSO14T
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
IT
3 epHeHHHIinHpHOCTB MPAMPIX H 12 https://m.edsoo.ru/V6I1 APUCD
IJI0CKOCTEN
4 Yrubl MeXy NPSMBIMHU U IIJIOCKOCTSMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHororpasHuku 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IToBTOpEHME: CeYeHUs, pACCTOSHUS U YIJIb 1 https://m.edsoo.rw/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

I[TPOTPAMME




11 KVIACC

HanmeHoBaHMe pa3jeioB U TeM

KoaunuyecTBO 4acoB

JIeKTPOHHbBIE (LM(pPOBbIE)

Ne i/ KonTpoabnbie | IIpakTnueckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Tena BpaieHus 12 https://m.edsoo.rt/HYOWQLSKQ
OOBEMEI Tel 5 1 https://m.eds0o0.ru/B9ORVIYC9
B
CKTOPHL 1 KOOPAHHATE B 10 1 https://m.eds00.ru/4ANCL4GOMF
MPOCTPAHCTBE
[ToBTOpeHue, 060061ICHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMaTHU3aIus 3HaHUH
OBIIEE KOJIMYECTBO HACOB I10O 34 3 0

I[TPOTPAMME







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3YyYeHUs

JJIeKTPOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

OcHOBHbIE IOHATHUS
CTEPEOMETPUH: TOUKa, IpsMasi,
IUIOCKOCTB, IIPOCTPAHCTBO.
[TpaBuna n3obpaxxeHus Ha
PUCYHKAX: N300paKeHUS
IIJIOCKOCTEH, MapajlIeNIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

ITonATHA: IEpecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOLIUECS
psiMast ¥ INIOCKOCTh

https://m.edsoo0.ru/NR6VIYCGK

ITonATHA: IEpecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIUECS
psiMast ¥ INIOCKOCTh

https://m.edsoo0.ru/O6RNDFAMO

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOI'PaHHUKOB
Ha PUCYHKaX, Ha MPOCKIIMOHHBIX
yepTexax

https://m.edsoo.ru/KMUQPILLO

HavanwsHbie cBeneHus 0 Kyoe u
MIApaMHU/JIE, UX Pa3BEPTKU U
Mojenu. CeueHust
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ




HavanwsHbie cBeneHus 0 Kyoe u
MIApaMHUJIE, UX Pa3BEPTKU U
Mojenu. CeueHust
MHOTOTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

INouarue 06 aKCHOMAaTUIECKOM
MMOCTPOCHUH CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

INouarue 06 akCHOMAaTHUIECKOM
MMOCTPOCHUH CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE]1

INouarue 06 aKCHOMaTUIECKOM
MMOCTPOCHUH CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

INouarue 06 akKCHOMAaTUIECKOM
MMOCTPOCHUH CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://m.edso00.ru/I3A98J6729

11

B3auMHoe pacnosioxkeHue
IIPSIMBIX B IIPOCTPAHCTBE:!
[IEPECEKAIOIIMECS, TTapAILIICIIbHBIC
U CKPEILIUBAIOIINECS IIPSIMBbIC

https://m.edsoo.ru/ITUTW8KR5Q

12

[TapayuienbHOCTD IPSIMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE:
NapajuleIbHbIE IIPSIMBIC B
IIPOCTPAHCTBE; APaJUICIBHOCTD
TPEX NPAMBIX

https://m.edsoo.ru/CSOVLQLH6




[TapannenpHOCTb NPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:!

13 . https://m.edsoo.ru/PO5J6D23U
[TapaytenbHOCT IPAMOM U
MIJIOCKOCTHU
VYTIbl ¢ COHaNpPaBIEHHBIMU

14 P https://m.edsoo.rt/LLJAVHVBW
CTOpPOHAMHU
Yron mexay npsMbeIMU B

15 AV TP https://m.edsoo.rt/KGIMSOEUK
MPOCTPAHCTBE
Yron mexay npsMbeIMU B

16 AV TP https://m.edsoo.ru/24LVWH9 V8
MPOCTPAHCTBE
[TapamienpsHOCTB IIJIOCKOCTEM:

17 P https://m.edsoo.ru/BUSTQIHZT
napajuieJIbHbIe TNIOCKOCTH
CpolicTBa napauieabHbIX

18 . https://m.edsoo.ru/OKQQK2ABA
MIJIOCKOCTEH
IIpocrenmme npoCcTpaHCTBEHHBIE

19 (GUrypsl Ha TIOCKOCTH: TETPAdIP, https://m.edsoo.ru/MRT13XP79
KyO, mapasenenurne

20 [TocTpoenue ceuenuii https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceueHui https://m.eds00.ru/20GC3ZP9P
KonTtponsHas padora Nel mo
teme "[IpsiMble U TIIOCKOCTHU B

22 P https://m.edsoo.ru/BI405QJEB
npocTpanctse. [lapannenbHoCTh
MPSIMBIX U IJIOCKOCTEN"
[lepneHUKYIAPHOCTD NPSIMOU U

23 IIJIOCKOCTH: NIEPICHAUKYIISPHBIC https://m.edsoo.ru/RN45YBOSR
MpsIMBbIE B IIPOCTPAHCTBE
[Ipsmpbie napanienbHble U

24 P P https://m.edsoo.ru/32MXRZDDL

NECPpUCHAUKYIIAPHBIC K INIOCKOCTHU




25

[IpsiMble napajienbHbIe U

NEPpHNCHAUKYIIAPHBIC K INIOCKOCTHU

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepneHuKyJIspHOCTH

IIPSIMOM U IJIOCKOCTH

https://m.edsoo.ru/DC41W6K 14

27

[Ipu3Hak nepneHuKyJIspHOCTH

IIPSIMOM U IJIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
MEPIEHIUKYIIAPHOU IJIOCKOCTH

https://m.edsoo.ru/YOIQSMOHI1

29

Teopema o npsimoit
NEPIEHIUKYIIAPHOU IJIOCKOCTH

https://m.edsoo.ru/8 1RSKUS5RJ

30

Teopema o npsimoit
MEPIEHIUKYIIAPHOU IJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepneHquKyIIAp U HaKJIIOHHBIE!
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSAIMOM 10 IIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[lepneHquKyIIAp U HaKJIIOHHBIE!
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[lepneHquKyIIAp U HAKJIIOHHBIE!
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnenquKyIIAp U HAKJIIOHHBIE!
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSAIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/6P5SBVV34R




35

VYTIuIBl B IPOCTPAHCTBE: YOl
MEKy NPSMOU U IIJIOCKOCTBIO

https://m.edsoo.ru/PSFIXUA1I

36

JIByrpaHHBIN yroJi, TUHEHHBII
YTOJI ABYTPaHHOTO yIJia

https://m.edsoo.ru/6R4A0EOMD

37

JIBYrpaHHBIN yroJi, TUHEHHBII
YIOJI ABYTPaHHOTO yIJia

https://m.edsoo.ru/ML0ZZYZC7

38

[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYIIIPHOCTH BYX
IJI0CKOCTER

https://m.edsoo.rt/YRQDSMO9NH

39

[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYIIIPHOCTH BYX
IJIOCKOCTER

https://m.edsoo0.ru/DY2AF84T2

40

[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYIIIPHOCTH BYX
IJIOCKOCTER

https://m.edsoo.ru/TS8OAINH?2

41

Teopema o Tpéx
MEPIEHINKYIAPax

https://m.edsoo0.ru/OWSLZ1RVZ

42

Teopema o Tpéx
MEPIEHINKYIIPax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHINKYIAPax

https://m.edso0o0.ru/OWG81WDV3

44

KonTtponsHas padota Ne2 mo
teMaM "[lepneHaAuKyISIPHOCTD

IPSMBIX U MI0ckocTel" u "Yriibl

MEKYy NPSMBIMU U

https://m.edsoo.ru/VOXABPOPB




IJIOCKOCTAMM"

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBIITYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKY;
pa3BEpTKa MHOTOTPAHHUKA

https://m.edsoo.ru/LSFTEZ80QX

46

IIpusma: n-yronpHas npusma,
I'PAHU U OCHOBAHUs IIPU3MBI;
IIpsiMasi U HAKJIOHHAs IPU3MBI;
O0KOBasi ¥ MOJTHASI TOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamtenenurnen,
IIPSIMO YT OJIbHBIN
MapajuieNenuIiel U €ro CBOMCTBA

https://m.edsoo.re/ITCOB1WIO

48

IInpamua: n-yroybHas
NApaMHU/JIa, TPAaHU U OCHOBAHUE
nUpaMubl; OOKOBast U TIOJIHAS
IIOBEPXHOCTb IMUPAMHU/IBI;
IIpaBUJIbHAS U yCEUEHHAs
nupamuaa

https://m.edsoo.ru/1TOFX00PA

49

IIpaBHUIIbHBIE MHOTOTPAHHUKHU:
MOHATHUC MTPABUIIBHOT'O
MHOT'OrpaHHUKaA, ITpaBHUJIbHAaA
IIpU3Ma U NPaBUIIbHAS IMPAMHUJIA;
IIPaBUJIbHAS TPEYTOJIbHAS
MUpaMuIa U TPaBUIbHBIN
TeTpadp; Kyo

https://m.edsoo.rt/LWNGFZTWE

50

[IpencraBienue o MpaBUIbHBIX
MHOTOTpaHHUKaX: OKTa3p,

https://m.edsoo.ru/06SHO2IDD




JOACKadIp U UKOCAdIP.

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPHS OTHOCUTEIIBHO TOUKH,
MPSIMOM, TIJIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.rt/SWEUC9ENR
CUMMETPUHU B TUPAMUIAX,
napajuieNienuneax, mpaBuiIbHBIX
MHOTOTPaHHUKAX
Brrunciienue 3neMeHToB
52 MHOTOTPAaHHUKOB: pEOpa, 1 https://m.edsoo.rt/EUP4AMN760
JarOHAJIH, YTIIbI
[Tnomaas OOKOBOM MOBEPXHOCTH
U NIOJIHOY NTOBEPXHOCTHU IIPSIMOM
53 MPU3MBI, TUIOIIA/Ib OCHOBAHUH, 1 https://m.eds00.ru/SQY9XSIL6
Teopema 0 OOKOBOI MOBEPXHOCTH
IIPSIMOM IIPU3MBI
[Tnomaas OOKOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH TIPABUIILHOM
54 MMUPAMUBL, TEOPEMA O TUIOIIAAN 1 https://m.edsoo.ru/R22FHBG60O
OO0KOBOI TOBEPXHOCTHU
YCEUEHHOM MUpPaMU/Ibl
55 Kourpomsnas pabora Ne3 mo 1 https://m.edsoo.ru/VHYNJOMQD
teMe "MHororpaHHukn"
56 [Tonstue 06 06BEMe 1 https://m.edso0.ru/GM1LC394G
57 OO0BEM TUpaMHUIBI 1 https://m.eds00.ru/B307PSWTC
58 OO0BEM TUpaMHUIBI 1 https://m.edsoo.ru/PQZIED3YF
59 OO0BEM TUpaMHUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 OO0BEM TUpaMHUIBI 1 https://m.edsoo.ru/OHRFO2LCT
61 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4




62

O0BEM pU3MBI

https://m.edsoo.ru/B46EMRRGE

63

O0BEM pU3MBI

https://m.edsoo.ru/FIMOQW6KFT

64

KonTtponsHas padota Ne4 mo
teme "OOBEMBI MHOTOTPAaHHUKOB"

https://m.eds00.ru/23S50I80N

65

[ToBTOpenue, 06o0IICHNE
CUCTEeMaTU3als 3HaHU.
[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.eds00.ru/KXTOCIOJG

66

[ToBTOpenue, 06o0IICHNE
CHCTeMaTHU3alus 3HaHUM.
BeluncieHue pacCTOsHUN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH JI0
MPSAMOM, OT TOYKH JI0 IIOCKOCTH,
MEXKIY CKPEIIMBAOIIUMHUCS
MPSIMBIMU

https://m.edsoo.ru/HKP6I3JUC

67

HTorosas KOHTpoJbHAsA padoTa

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpenue, 06o0IIEHNE
CUCTEMaTU3aLUs 3HAHUMN.
Beruncienue yrios: Mexay
CKPELIUBAIOIIUMHUCS IIPSIMBIMH,
MEXKy NPSIMOU U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXY
IIJIOCKOCTSIMHU

https://m.edsoo.ru/X7CJU5SLO0

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckune
padoThI

Jara
U3yYeHHs

JJIeKTPOHHbIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChbl

Cdepa u map: neHrp, paauyc,
JIMaMeTp; TUIOIIAb
MIOBEPXHOCTHU CEpHI

https://m.edsoo.ru/TW8Z59CH]J

B3auMHoe pacnosioxkeHue
cdepbl U TUIOCKOCTH;
KacaTeJbHast MI0CKOCTh K
cdepe; momaab chepsl

https://m.edsoo.rt/YCMWC4M31

N306pakenue cgepsl, 1apa Ha
miockoctu. CedeHus mapa

https://m.eds00.ru/QDCF8UGXE

[MunuHapudeckas TOBEPXHOCTb,
oOpa3yrolne MUIMHAPUISCKON
MOBEPXHOCTH, OCh

HI/IJII/IH,Z[pI/I‘IeCKOI‘;I MMOBCPXHOCTHU

https://m.edsoo.ru/8516BBEO7

[Hunuaap: ocHoBaHUS U OOKOBast
MOBEPXHOCTb, 00pazyromas u
0Ch; IIJIOIaabs OOKOBOH U
MOJIHOM NTOBEPXHOCTHU

https://m.edsoo.ru/WO0JR979V9

N300paskenue LmIMHApa Ha
IJI0CKOCTH. Pa3zBéprka
miHApa. CeueHus HUINHAPa
(TJI0CKOCTBI0, MApaIIEIbHON
WIN TIEPIICHANKYISIPHON OCH
UUITUHPA)

https://m.edso0o0.ru/OYMSPW10Z




KoHnueckas noBEpXHOCTD,
o0Opa3yroIne KOHHIeCKOM
IIOBEPXHOCTH, OCh U BEPILHHA
KOHMYECKOU IIOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

KoHyc: ocHOBaHM€ U BEpILNHA,
oOpa3ymoias U 0Ch; IIIOMAIb
OOKOBOM U MOJHOM
IIOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT

VY cedE€HHBIN KOHYC:
o0Opa3ymolue 1 BbICOTa;
OCHOBaHUs U OOKOBast
MMOBEPXHOCTh

https://m.edso0.ru/80VNITU20

10

N300pakenue KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenust kKoHyca (IIJIOCKOCTBIO,
[apajuIeJIbHON OCHOBAHMUIO, U
IUIOCKOCTBIO, MPOXOISIIEN
4yepe3 BEPLINHY)

https://m.edsoo.ru/OPVICKUYU

11

KoMOunarus ten BpaieHus u
MHOTOT'PAHHUKOB

https://m.eds00.ru/4VHGTYX8F

12

MHororpanHuK, OIMCaHHBII
oKoJI0 cdepsr; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WU
B TE€JIO BpalllEHUS

https://m.edsoo.rt/RMYY1STLP

13

ITousartue 00 00béMe. OCHOBHBIE
CBOIicTBa 00BEMOB TEN

https://m.edsoo.ru/4CENHGLOZ

14

O0BéM uIMHApa, KOHyca

https://m.edsoo.ru/W8TGN5799

15

O0BEM mapa u miomans chepsb

https://m.eds00.ru/G7TAYCMOTT




16

[Tomgo6HbIe Tena B
npocTtpancTBe. COOTHOIICHUS
MEXY TUIOIIAIMHU
MOBEPXHOCTEH, 00BEMaAMU
MOJA0OHBIX TET

https://m.edsoo.ru/4N04FYUUX

17

KonTtponsHas padora Nel mo
temam "Tena BpameHus" u
"O6beMsI TET"

https://m.edsoo.ru/KCOMHISWW

18

Bekrop Ha miockocTu u B
MPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CI10KeHHE U BEIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOk€EHUE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/4H7PLGBI1

21

PasnoxxeHue BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOpaM.
[IpaBuno napauienenunena

https://m.edsoo0.ru/NZSOLFWNI1

22

Pemenne 3amad, CBA3aHHBIX C
IIPUMEHEHHUEM NPABUII JE€HCTBUN
C BEKTOpaMHU

https://m.edsoo.ru/73F23EPU5

23

KoopauHaTHO-BEKTOPHBII
METOJ1 IPU pELIEHUN
re€OMETPUUECKUX 3a/1a4

https://m.edsoo.ru/BBII39Z7U

24

IIpssMoyromnpHas cucrema
KOOpAMHAT B IPOCTPAHCTRBE.
Koopaunats! BekTopa.
[Ipocreiimme 3axauu B
KOOpAMHATAX

https://m.edso00.ru/X9TSDNSQ3

25

YTr0J1 MEXK Iy BEKTOPAMH.

https://m.edsoo.rt/RPAQMBCDO




CkansipHO€ IPOU3BEICHHE
BEKTOPOB

26

Beluncnenue yriioB Mexuy
MIPSIMBIMU U IIJIOCKOCTSIMU

https://m.edsoo.rt/EGRV3NF84

27

KonTtponsHas padota Ne2 mo
TeMe "BeKTopbl U KOOpIMHATHI B
npocrpaHcTae”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTU3als 3HaHU.
OcHoBHBIE (HUTYpHI, HaKTHI,
TEOPEMBI Kypca IIaHUMETPUH

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3als 3HaHW.
OcHoBHBIE (UTYpHI, HaKTHI,
TEOPEMBI Kypca IIaHUMETPUH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTH3aINs 3HAHUH.
3ajauu MIaHUMETPUU U METO/IbI
UX pelIeHus

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHue, 06001IEeHNE 1
CHCTEMAaTH3aINs 3HAHUH.
3ajauu MIAaHUMETPUU U METO/IbI
UX pelIeHus

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpeHue, 06001IeHNE 1
CcUCTEMaTU3als 3HAaHU.
OcHoBHBIE (UTYpHI, (HaKTHI,
TEOpEMBI Kypca CTepEOMETPHH

https://m.edso0.ru/ZY6BYLY7W

33

HTorosas KOHTpoJbHAsA padoTa

https://m.edsoo.ru/VPECXOC4C




34

[ToBTOpEeHue, 06001IeHNE 1
cUCTeEMAaTHU3a s 3HaHUHU

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbI

10 KVIACC
Kon .
IIpoBepsiemble mpeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsSIEeMOro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o01mero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
75 IIpMEHATh aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUU
' r€OMETPUUECKUX 3a/1a4
73 OnepupoBaTh MOHATHUSAMU: NAPALUIEIBHOCTh W NEPIEHIUKYISIPHOCTH
' MPSIMBIX U INIOCKOCTEN
74 KnaccugunupoBaTh B3aMMHOE PACHOJIOKEHUE MPSAMBIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: IBYTPAHHBIN yroJl, IpaHU ABYIPAHHOIO YIJIA,
7.5 peOpo IBYrpaHHOTO yria, TUHEHHBIH YroJl JBYrpaHHOTO yIiia, rpagycHas
Mepa IBYTpaHHOIO yria
76 OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BBIMYKJIBIH M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHHKA, TPaBUIIbHBI MHOIOTPAaHHUK
77 PacniozHaBaTh OCHOBHbBIE BH/bl MHOTOI'DAaHHUKOB (IIMpaMHa, IIpPHU3Ma,
' IPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)
KnaccupunupoBaTb  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIA
. Ki1accuukanuy  (BBITYKJIbIE M HEBBIIYKJIbIE  MHOTOI'PDAaHHUKH,
' IIpaBWJIBHBIE  MHOTOTPaHHMKHM, TMPSMbIE M  HAKIOHHBIE IIPU3MBI,
napajuieJIenuIe/Ibl)
- OnepupoBatb MOHATUSMMU: CeKyIas IIJIOCKOCTB, CeueHue
' MHOTOTPaHHUKOB
710 OOBSCHATD  NPUHIMIBI  TOCTPOCHUS  CEYCHMH  MHOTOIPAaHHHUKOB,
' HCIOJIb3YS] METOJI CIIEI0B
=t Crpoutb ceyeHHs] MHOTOIPAHHUKOB METOJIOM CJIEJOB, BBINIOJIHATH

(BBIHOCHBI€) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:




BHUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1aun Ha HaXOXJIEHUE F€OMETPUYECKUX BEIMYUH MO 0Opas3iam
UM aNrOpUTMaM, I[PUMEHsISI M3BECTHBIC AHAJUTUYECKUE METOIbI IIPU
pelIeHun  CTaHJAPTHBIX MaTEeMaTUYECKUX 3aJa4 Ha BBIUUCICHUE
pPacCTOSIHUN MEXKIy IBYMS TOYKAMM, OT TOYKHU JO NPSAMOU, OT TOUKH JI0

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUACA MPSAMBIMUA

7.13

Pemare 3a1aun Ha HaXOXJIEHUE F€OMETPUYECKUX BEIMYUH MO 0Opas3iam
WY aIrOpUTMaM, I[PUMEHsS M3BECTHBIC AHAJUTUYECKUE METOIbI IIPU
pEeLICHUN CTAHJAPTHBIX MATEMAaTUYECKUX 3alad HAa BBIYMCIICHHE YIJIOB
MEXKY CKPEIUMBAIOIIUMUCS MPSAMBIMU, MEXIY INPSAMOU U IUIOCKOCTHIO,

ME¥Ky INIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB

7.14

Bbruucnare 00BEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOI'PaHHUKOB
(mpu3Ma, mMpamMuia) ¢ MpUMEHEHUEM (HOPMYIL, BBIYUCISTH COOTHOILICHUS
MEXKTY IUIOIAIIMU MMOBEPXHOCTEH, o0BéMamu MO J0OHBIX

MHOT'OT'paHHUKOB

7.15

OnepupoBaTh NMOHATHUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPHH (DUTYPHI

7.16

W3BnekaTh, MpeoOpa3oBbIBAaTh W HMHTEPIPETUPOBATh WHEPOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MpPEACTaBICHHYIO Ha

yepTekax U pUCcyHKax

7.17

[TpumensTh reoMeTpudeckue (akThl sl PEHICHUS CTEPEOMETPHUUECKUX
3a/a4, MPEIIOIararoliuX HECKOJBbKO IIaroB pELICHUs, €CIH YCIOBUS

MIPUMEHECHHUS 32/1aHBI B SIBHOU (hopMme

7.18

IIpuMeHATH MHpOCTEHIINE IIPOrpaAMMHBIE CPEACTBA M JIIEKTPOHHO-

KOMMYHHUKAIITMOHHBIC CUCTECMBI TP PCIICHUU CTCPCOMECTPHUICCKUX 3a1a1

7.19

IIpuBoUTE IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEU B IIPUPOJE U

JKU3HH, pacCllO3HABaTh NPOABJIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

7.20

[TpuMeHsTH MOTydyeHHbIE 3HAHUS HA MIPAKTUKE: aHAIM3UPOBAThH PEalIbHbIC
CHUTyallud M NPUMEHSTh HM3yYCHHbIE IOHATHUS B TIpoOlLlECcCe MOMCKa
pelIeHus MaTeMaTHYECKU copMyITupoOBaHHON pooIeMBl,
MOJICIUPOBATh pealbHbIe CUTYallUH Ha S3bIKE I€OMETPHUH, MCCIIEA0BATH
MOCTPOEHHBIE MOJIENH C HCIOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U
TeopeM, amrmapara anreOpbl, pearh NPaKTHUECKUE 3aJaul, CBSI3aHHBIC C

HaxXO0KACHUCM I'COMECTPUICCKUX BCIIMYNH




11 KVIACC

Koz IIpoBepsiemble nMpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpoBepPsSIEeMOro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o01mero o0pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
OnepupoBaTh NOHATHAMMU: IHJIHHIpUYECKass TOBEPXHOCTh, 00pa3ylomue
6.1 WIMHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHHYECKas MOBEPXHOCTH,
' oOpa3ylomue KOHHUYECKOH  TMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacrnio3naBate Tena BpamieHus (MIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOJTyYESHHUS Tl BPALICHUS
6.4 KnaccugunupoBaTs B3auMHOE pacroiokeHue chepbl U IIOCKOCTH
OnepupoBaTh MOHATHSAMM: IIAPOBOW CEI'MEHT, OCHOBaHHWE CErMEHTa,
6.5 BBICOTA CErMEHTa, IIapOBOIl CJIOH, OCHOBaHME IIAPOBOTO CJIOs, BBHICOTA
IAapOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruucnare o0bEMBI M IUIOIIAJM TMOBEPXHOCTEH TN BpalleHus,
' TeOMETPUYECKUX TEJl C IPUMEHEHUEM (popMyI
OnepupoBaTh MOHSATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIA B cdepy H
6.7 OTMCAHHBIN OKOJIO cdepsl, chepa, BUcaHHAsE B MHOTOTPAaHHUK HITH TEJIO
BpaleHus
6.3 BbIlUnCnATh  COOTHOLICHMS MEXAYy IUIOIIAsIMH TIOBEPXHOCTEH U
' 00BbEMaMU TOAOOHBIX TET
6.9 N300paxaTh n3ydaemble QUTYpHl OT PYKH U C TPUMEHEHUEM IPOCTHIX
' YEPTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKU U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BUA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl
BpaleHus
W3BnekaTh, MHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HH(POPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (DUTYpax, TNPEACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpuMeHsTH TeoMeTpruecKue (HaKThl JJSI PELICHHUS CTEPEOMETPUUECKUX
6.12 3a7a4, TMPEIIIOJIaraloiuX HECKOJIbKO IIarOB PEUICHUS, €CIIM YCIOBUS
pPUMEHEHHUs 3aJJaHbl B SIBHOHM popme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IIPOCTPAHCTBE




6.14

BrmmomHaTh HCﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOKCHHS BCKTOpa Ha 4YHUCIIO, OG’LHCHHTB, KakKMMH CBOMCTBaMU OHH

o0agaroT

6.15

IIpuMeHATH MpaBWIIO NapaAJLIENIECIIUIIEAA [IPU CII0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJdb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroja MEXIy BEKTOpPAMH, CKAIPHOE IPOU3BEIECHUE BEKTOPOB,

KOJIJIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoguts cymMMy BEKTOpOB MU NPOU3BEIACHHE BEKTOpA HA YMCIIO, YroJl
MEXAY BEKTOPAaMHU, CKAISIPHOE MPOU3BEACHUE, PACKIIaAbIBaTh BEKTOP 110

JBYM HEKOJUIMHEApPHBIM BEKTOPaM

6.18

3azaBath IJI0CKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

Pemrats mpocreililine reOMETpPUYECKHME 3aJadyd  Ha [PUMEHEHUE

BCKTOPHO-KOOPAWHATHOTO MCTO A

6.20

Pemarn 3aJa4ud Ha AO0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOILICHUM U
HaxO0XKJACHUC I'COMCTPUYCCKHUX BCIUYUH I10 06pa3uaM HJIN aJITOpUTMam,
MIPUMCHSIA HU3BCCTHBIC MECTOAbI npu pCUHICHUN CTaHAAPTHBIX

MaTEMATHYCCKHUX 3aJa4

6.21

IIpuMeHATs mpOCTEHIINE IPOTPAaMMHBIE CPEACTBA M AJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTECMBI TP PCIICHUU CTCPCOMECTPHUICCKUX 3ada1

6.22

IIpuBOUTE NpUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U

JKU3HH, pacCllO3HaBaTh NPOABJIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

6.23

[IpuMeHsATH TMOJNyYeHHbIE 3HAHWS Ha MPAKTUKE: aHAJTU3UPOBAThH
peanbHbIe CUTYallMM W TNPUMEHATh HM3YYEHHBIE TOHATHS B IIpoliecce
MOWCKA pEeIIeHUs] MaTeMaTHYecKH C(OpPMYTUPOBAHHON MPOOIEMBI,
MOJICIUPOBATh peajbHbIe CUTYallUH Ha SI3bIKE T€OMETPUH, UCCIIE0BAThH
MOCTPOEHHBIE MOJETH C HCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUN U
TeopeM, ammapara ainredpsl, perarb NpaKTHUECKUe 3a1a4H, CBSI3aHHBIE C

HaxXO0KACHUCM I'COMCTPUICCKUX BCIIMYNH




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OcHOBHBIE TIOHATUSL CTEpeoMETpuu. Touka, HpsMasl, IJIOCKOCTb, IPOCTPAHCTBO.
[lonsiTne 00  aKCHMOMAaTHYECKOM  TOCTPOCHHH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCTPUH U CIICACTBUSA U3 HUX

7.2

B3auMHOE  pacnosnokeHue NOpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAOLIHECH,
NapajuleJIbHbIE U CKpELIMBAIOIIMECs IpsMble. [lapajuieabHOCTH MPSAMBIX U
IJIOCKOCTE B INPOCTPAHCTBE: MApAJUICJIbHBIE IPSIMBIE B  IIPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPALICIBHOCTb MPSMON U IJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMA CTOPOHAMH, YrOJd MEXKIy IpPSAMBIMH B  IPOCTPAHCTBE.
[TapayienpHOCTD IJIOCKOCTEMN: NapaJlIebHbIE IUNIOCKOCTH, CBOMCTBA IApaUICIbHbBIX
wiockocteit. IIpocreiimme mpocTpaHCTBeHHbIE (UIYphl HA TUIOCKOCTH: TETPadJp,

KyO, MmapaJiyieNienures], MoOCTPOCHUE CeYCHUIA

7.3

[lepneHIUKYIAPHOCTE TPSIMOM M IUIOCKOCTH: IEPHEHIUKYISPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, NIPSIMbIE NTAPAJLIIEIIBHBIE U IIEPIIEHUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYIIIPHOCTH NIPSMOM U IVIOCKOCTH, TEOPEMA O IIPSAMOM MEPIEHIUKYIAPHON
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIrOJ MEXKIy MpPsIMOM U IUIOCKOCTHIO,
JNBYTPAaHHBI yroJl, JMHEHHBIM yroja JAByrpaHHoro yria. IlepneHpuxkynsap u
HAaKJIOHHBIE: PACCTOSIHME OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOU [0
IUIOCKOCTH, MPOEKLHUs (UTyphl Ha IMIOCKOCTb. llepneHauKynsIpHOCTh TUIOCKOCTEMH:
NpU3HAK  MEPIEHAMKYIIPHOCTH  JBYX  IulockocTed. Teopema o0  Tpéx

MEPIEHIUKYIIpax

7.4

IloHATHE MHOTOrpaHHMKa, OCHOBHBIC JJIEMEHTBI MHOIOIDAHHMKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOIPDAaHHMKH, PAa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosibHas
npu3Ma, TpaHU U OCHOBAHMS TNPHU3MBI, MpsiMasi U HAKJIOHHAs MPU3MBbI, OOKOBas W
IIOJIHAs IOBEPXHOCTH Ipu3Mel. [lapannenenunen, NpsMOyroabHbIi apaJlIeIeIUIIE]]
U ero cBorcrTBa. Ilupamuna: n-yrosbHas nupamuja, 'paHd 1 OCHOBaHUE ITUPAMHUIBI,
O0OKOBasl M IMOJIHAS MOBEPXHOCTh MHPAMM[BI, NPABHIbHAS U yCeUEHHAs MHUpaMUIA.

OneMeHTEI Npu3Mbl W THUPaAMHBL. HpaBI/IHBHBIe MHOTOIpaHHUKH: TIOHATHC




MIPAaBUJIBHOTO MHOIOTPAaHHUKA, IPaBWIbHAs IIPA3Ma M IPaBWIbHAS IUpaMUIA,
NpaBUIIbHAS TPEYTrOJbHAA MUpaMUIa U MPAaBUIIBHBIN TeTpasap, KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTOTpPaHHMKAaX: OKTa’Jp, AOJEKa’aAp U uKoca’dapyrue CeueHus

MMPU3MBI U ITUPAMHUBI

7.5

CuMMeTpuss B TPOCTPAHCTBE: CHMMETPHSI OTHOCHUTENBHO TOYKH, IPSMO,
IJIOCKOCTHU. DJIEMEHThl CUMMETPUH B MHpaMHUAaxX, NapajuleIenuIe ax, IPpaBUIbHbBIX

MHOT'OrpaHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOIPAaHHHMKOB: pEOpa, nmaroHanu, yriubl. I[lnomans
OOKOBOW TMOBEPXHOCTH W TIOJHOM TIOBEPXHOCTH NPSAMOM MPHU3MBI, IUIONIAAb
OCHOBaHHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsIMOM mpu3Mbl. [1nomans 60koBoi
[IOBEPXHOCTH M IIOBEPXHOCTH IPAaBWIBHOM IUPaMUIbI, TeopeMa O IUIOAau

yceu€HHO# nupamupl. [Torstue 06 06béme. O0BEM mUpaMubl, IPU3MBI

7.7

[Too6usbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKAY TUIONIAAIMU TOBEPXHOCTEH,

00BEMaMHU IO JOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

[{unuuapuyeckas TOBEPXHOCTh, 00pa3yroNue IMHIPUYECKONH TOBEPXHOCTH, OCh
WIAHAPUYECKON MOBEpXHOCTH. LlumuHap: ocHOBaHHMS M OOKOBas MOBEPXHOCTD,

oOpa3yrolas u 0Ch, IJIOMIaAb OOKOBOW U TIOJTHON OBEPXHOCTH

6.2

KoHunyeckast HOBEpXHOCTh, 00pa3yIoIie KOHHYECKOH TTOBEPXHOCTH, OCh M BEpIITUHA
KOHUYECKOW ToBepxHOcTU. KOHyC: OCHOBaHHME W BepIIWHA, 0Opasyromias u OCh,
IoMaab OOKOBOM M TOJNHOW MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pasyrolue u

BbICOTA, OCHOBAHHA U OokoBas MMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, ITamerp, Ioiaabs HoBepxHoctu chepsl. Bzanmuoe

PaCIoOJIOKCHUC C(bepbl 1 IINIOCKOCTH, KacaTC€jibHasA ININIOCKOCTh K C(bepe, iomanab

cepsl

6.4

N300pakenue Ten BpaleHus Ha IIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca

6.5

KomOuHanmu Tten BpalleHWs W MHOTOTPAHHUKOB. MHOTOIpaHHHK, OIMCAHHBIA

OKO0JIO cepsl, cdepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHUS

6.6

[Tonsitne 06 o0béme. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapaiienenunena M cuenctsus u3 He€. OObEM nmmuHIpa,

KoHyca. O0BEM 1apa u miomaab chepsl




[MTogo6Hple Tema B mpocTtpaHcTBE. COOTHONIICHHUS  MEKIY  IUIOMIAASIMHU

67 MMOBEPXHOCTEH, 00BEMAMH MOAOOHBIX TET
6.8 Ceuenust nunuHApa (MapajjieIbHO M INEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
' (mapanyenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPIINHY), CEUEHHUS LIapa
Bexkrop Ha muockoctu M B npoctpaHcTBe. C0XKEHHE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTopa 10 TPEM HEKOMILIaHAPHBIM
' BekTtopaMm. [IpaBwiio  napaymenenunena. PemeHwe  3amad,  CBA3aHHBIX €
IIPUMEHEHUEM IIPABUJI JEHCTBUN C BEKTOPAMHU
IIpssmoyronpHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 IIpocreiimme 3amaun B KOOpAMHATax. Yroia Mexay Bekropamu. CkanspHoe

IIPOU3BEICHUE BEKTOPOB. BplumciaeHue yriioB MeEXAay NPsAMBIMU U IUIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METO/ IIPH PELIEHUH FEOMETPUUECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJBTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJBHOM
IPOI'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHUS

Kon
NpoBepPSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHus

Brnanenne meromamu J0Ka3aTenbCcTB, AITOPUTMAMHU DPELICHHUS 3a/1ad;
yMmeHue (GopMyaupoBaTh W ONEPUPOBATH HOHATHSAMH: OIpENeJICHUE,
aKcHoMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, NPU3HAK, JOKa3aTENIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYTHUPOBATH
o0paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKICHHE, NMPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJ] MaTeMaTHYeCKOW WHJIYKIINU;
NPOBOJUTH JIOKAa3aTeNbHbIE PACCY)KJIEHHs TpH PEHICHWH 3ajad,
OLICHUBATh  JIOTMYECKYI0  TPAaBWIBHOCTh  PACCYXKJICHUH;  yMEHHE
OTIEPHPOBATH MOHATUAMHU: MHOXKECTBO, MOJMHOXECTBO, ONEpALUU Hal
MHO>KECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Juis OIMCaHUs PEATbHBIX MPOIIECCOB U SBICHUN U MPU PEIICHUH
3aJady, B TOM UHCIE M3 JPYTUX YYEOHBIX MPEIMETOB; yMEHHE
OTIepHPOBATH MOHATHAMHU: Tpad, CBA3HBINA rpad, AepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHME 33JaBaTh M OINHUCHIBATh Trpadbl pa3IMYHBIMU

crioco0amu; UCHOIB30BaTh Tpadbl IPU PEIICHUH 3a1a4

YMeHue omnepupoBaTh MOHATUAMU: HATYpalbHOE YHCIIO, LEJIOE YHCIIO,
CTEIeHb C IIeNIBIM MOKa3aTeleM, KOPeHb HaTypaJlbHOM CTENeHH, CTENEeHb
C palMOHAJBHBIM  TOKa3aTejeM, CTeNeHb C  JICHCTBUTENbHBIM
nmokaszaTeneM, JiorapupM YHCIa, CHHYC, KOCHHYC M  TaHIEHC
MPOU3BOJIBHOTO YHMCIIA, OCTATOK IO MOJIYJIIO, PAlMOHAIBHOE YHUCIIO,
UppalMoOHAIFHOE  YHMCJIO,  MHOXECTBAa  HATypaJbHBIX,  ILEJIBIX,
palMOHANBHBIX, JICMCTBUTENBHBIX YHCEN; YMEHHE HCIOJb30BaTh
NpPU3HAKH AETMMOCTH, HAaUMEHBIINH OOIIMH NenuTeNah W HauMEHbIIee
oOrmiee KpaTHOE, aNropuT™ EBKIMIA MpH pelIeHn: 3a/1a4; 3HAKOMCTBO C
pa3NUYHBIMU ~ TO3ULMOHHBIMH  CHUCTEMaMHU  CUHUCIICHUS;  yMEHHE
BBITIOJIHATh BBIYMCIICEHUE 3HAYEHUH W MPeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsMHU M Jorapudmamu, npeodpazoBaHHs APOOHO-pAIMOHATIBHBIX

BBIPAXKCHUHN; YMEHHE OIIEPUPOBATH IMOHATUSAMHU: IIOCIECIOBATEIBLHOCTD,




apupmeTnyecKas Iporpeccus, reoMeTpUUECKas Iporpeccus,
OeckOHeyHO YyOBIBaloOIIasi T'eOMETpUYecKas MpPOrpeccus; YMEHHE
3aJ1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dopmynn; yMEHHE OINEepUpOBaTh MOHATHAMHU: KOMILJICKCHOE YHCIIO,
CONpPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO
yuciaa, (opmMa 3amMcH  KOMIUIGKCHBIX  4Hcen (reoMeTpHuecKas,
TPUTOHOMETpPHUECKass W  ajreOpanueckas); yMeTb IPOU3BOAUTH
apupMeTHYeCKre IEUCTBUS C KOMIUIEKCHBIMU YHCIIAMH; IMPHBOIUTH
IIPUMEPBl  WCIIOJIB30BAHMSI ~ KOMIUIEKCHBIX  YHCEN;  OIEPUpOBATh
NOHATUAMM: Martpuna 2x2 wu  3x3, onpeneiauTrenb MaTpPHULIbI,

FCOMCTpI/I‘ICCKI/Iﬁ CMBICJT OITPCACIIUTCIIA

YMeHue onepupoBaTh NOHATHUSAMHU: PALMOHANIBHBIC, HPPALMOHAJIBHBIE,
MoKa3aTeNbHbIe, CTENECHHbIE, JOTapu(pMHUECKHE, TPUTOHOMETPHUYECKHE
YpaBHEHUs M HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIIEpUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKAECTBEHHOE IMpeoOpa3oBaHuE, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMA YPAaBHCHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YPaBHCHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIUBIO DPA3IUYHBIX INPUEMOB; pellaTh
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IIapaMEeTpPOM; IIPUMEHSThb
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MAaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U peaslbHOM KU3HU

YMeHue omnepupoBaTh MOHATHUSAMH: (QYHKUUSA, YETHOCTh (YHKIUH,
NEPUOJANYHOCTh (PYHKIIUH, OTPaHUYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
¢byHKIMHU, SKCTpeMyM (YHKIHH, HAauOOJbIIee U HaNMEHbIIee 3HAUYCHUS
(GyHKIMU HA TPOMEKYTKE, HEMIpepbIBHAsL (PYHKLIMS, aCHMITOTHI rpaduka
¢byHKIMHU, TIepBasi U BTOpas MPOU3BOAHAs (DYHKLIMU, TEOMETPHUECKUI U
¢u3nvyeckuif CMBICT TMPOU3BOJHON, IepBOOOpa3Has, ONpeAeIEHHBIH
MHTETpaj; YMEHHE HaXOJIUTh ACUMMOTOTHI rpaduka (QYHKIUH; YMEHHE
BBIUUCIATH TPOU3BOJHBIE CYMMBI, MPOHM3BEIEHHUS, YACTHOTO H
KOMINO3ULUHU (YHKIIUH, HAXOIUTh YpaBHEHHE KacaTelbHOH K TrpaduKy
(GyHKUIMU; yMEHUE HaXOIUTh MPOU3BOJHBIC HIIEMEHTAPHBIX (DYHKIHM;
YMEHHE HCHOJb30BaTh IPOU3BOAHYIO JJsl HCCIEAOBaHUS (YHKUUH,
HAXOJUTh HauOOJIbIIME W HAMMEHBIIME 3HA4YeHUs (YHKIMNA; CTPOUTH
rpadMKd MHOTOUWICHOB C MCIOJH30BAaHUEM arnapaTa MaTeMaTH4eCKOTo
aHaIM3a; TMPUMEHATh TPOU3BOJHYIO JUIS HAXOXKICHHMS HAWIYYIIEro

pelicHrd B MNPUKIAAHBIX, B TOM YHCJIC COUHUAJIbHO-3KOHOMHUYCCKUX U




buznUecKuX 3a7a4ax; HAXOAUTh IUIOMAAN U 00BEMBI (PUTY C MTOMOIILIO
WHTETpana; IPUBOIUTh MPUMEPhl MAaTEMATHUYECKOTO MOICITUPOBAHUS C

MOMOIIBIO T PepeHINATbHBIX YPaBHEHU I

YMeHue omepupoBaTh MOHATHSAMHU: Tpaduk QYHKIUH, OOpaTHas
¢byHKIMs, KOMIO3ULUS (YHKUWH, JUHEHHAas (QyHKIMS, KBaJpaTU4Has
byHKIuS, palnoHaIbHas byHKLuS, CTEIIEHHAas byHKIMS,
TPUTOHOMETPHUYECKHE  (QYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHE
¢GbyHKIMHU, TOKa3aTelbHas U Jorapupmuueckas (yHKIUU; YMEHHE
CTPOUTH TpadUKH HM3YyYEHHBIX (YHKUUH, BBIIOJIHATH MPEoOpa3OBaHUS
rpaduKoB (HyHKUIUH, UCTIONB30BaTh TPApUKH IS U3YUEHHsI TIPOLIECCOB U
3aBHCUMOCTEH, NPU pEIIeHUH 3a1ad M3 JPYruX y4eOHBIX MPEIMETOB U
3aja4 U3 peasibHOW JKU3HU; BBIpaXKaTh (GOpMyIaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMM; UCIOJIb30BaTh CBOMCTBA M Tpapuku QyHKIMHA Uis
peleHusl ypaBHEHH, HEPaBEHCTB U 33/1a4 C MapaMeTpamu; 300paxaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXKECTBA pCELICHUM YpaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiaTh TEKCTOBBIE 33Jaud Pa3HbIX THUIIOB (B TOM 4YHCIIE Ha
MPOILIEHTHI, JIOJIM U YaCTH, HA JBIKEHHE, pabOTy, CTOMMOCTh TOBapOB H
YCIIyT, HAJIOTH, 33Ja4d U3 00JIAaCTH YIPABJICHUS JIMUHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBIATH BBIPAXKCHHUS, YPaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCJIOBHUIO 3aJa4M, MCCIIEIOBATh IIOJYy4EHHOE DELICHHUE U
OLICHUBATh MPaBAOTOJO0HOCTh pE3yJbTaTOB; yMEHHE MOJECIUPOBATh
pealbHBIE CUTyallUM Ha S3BIKE MAaTEMATHUKH; COCTAaBJIATH BBIPAKECHUS,
YpPaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBl II0 YCIOBHMIO 33J1ayH,
HCCIEA0BATh IOCTPOCHHBIE MOJENM C HCIIOJIb30BAHMEM  allapara

anreOpbl, MHTEPIPETUPOBATH MOJIyYCHHBIH pe3ynbTar

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apru(pMeTHYecKoe, MeIuaHa,
HauOoJiblllee W HaWMEHblee 3HAa4YeHHUs, pa3Mmax, JAUCIepcHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; YMEHHE H3BJICKAaTh,
MHTEPIPETUPOBaTh HH(OPMAINIO, MPEACTABICHHYI0O B TaOiHMIax, Ha
auarpammax, rpagukax, OTpaXarollyto CBOHCTBA peabHBIX MIPOIECCOB U
SBJICHHI; TPEICTABIATh UH(OOPMAIMIO C IOMOIIBIO TAaOJIHII M AUATPaAMM;
UCCIIEIOBAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM
rpadUUecKuX METOJOB U  OJIEKTPOHHBIX  CPEACTB; IpaduvecKu
UCCIIEIOBaTh COBMECTHBIE HAONIOACHUS C TOMOIIBIO JAUarpamm

pacceuBaHys U JIMHEWHOU PErpecCun




YMeHHe oInepupoBaTh IOHATUSAMHU: CIIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIy4aHOTO COOBITUS; YMEHUE BBIYHMCIIATD
BEPOSATHOCTh C HCIIOJIBb30BaHUEM TpaUYeCKUX METOAOB; MPUMEHSTH
(bopMyNBI CIIOKEHUS M YMHOXEHHMS BEpOATHOCTEH, (GopMyny MOJIHOM
BEpOATHOCTH, popmyny bepHymin, koMOrHaTOpHBIE (DAKTHI U POPMYJIBI;
OLICHUBATh BEPOSATHOCTH pEaANbHBIX COOBITUH; YMEHHE OIEepHUpPOBAThH
MOHATUAMM: CIIlydaliHas BEJIWYMHA, pACHpPEACICHUE BEPOSATHOCTEM,
MaTeMaTU4ECKOE OKMJAaHUE, IUCIEPCUS M CTaHJAPTHOE OTKIOHEHHUE
CIlyJyafHOH  BEJIMYUHBI, (YHKIMU paclpelesieHuss U IUIOTHOCTH
PAaBHOMEpHOTO, IIOKA3aTEJIbHOTO M HOPMAIIBHOIO  PACIPEICIICHMUI;
YMEHUE MHCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUN Ul
peleHusl 3a/a4; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METOJbl BBIOOPOYHBIX MCCIEIOBAHUH; YMEHUE TNPUBOIUTH HPUMEPBI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B MPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE OIEPUPOBATH NOHATUSAMU: COUETAHUE, IIEPECTAHOBKA,
YHUCIO COYETaHW, YHUCIO TepecTaHoBOK; OuHOoM HproToHa; ymeHHe
MPUMEHATH KOMOMHATOPHBIE (PaKTHl M PACCYKICHHS JUTSL peIlIeHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTHU peanbHbIX COOBITHIA; COCTaBJISTh

BEPOSITHOCTHYIO MOJEIIb U UHTEPIIPETUPOBATH ITOJIyYCHHBINA PE3Yy/IbTaT

YMeHue onepupoBarb IOHATUSAMM: TOYKA, IpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA yrja, IUJIOCKUU  Yroll,
JNBYTPAHHBIA YroJl, TPEXTPAHHBIA YroJ, CKPELIMBAIOLIUECS IPSIMBIE,
MapaJUIETIbHOCTD U MEPHEHAUKYIAPHOCTh NPSMBIX U IUIOCKOCTEH, yroi
MEXKIy NPAMBIMH, YIOJ MEXIY IPSAMOM U IIOCKOCTBIO, YrOJI MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEKIY
MPSIMBIMU, PACCTOSTHUE MEXKY IUIOCKOCTSIMU; YMEHUE UCIOJIB30BaTh IIPU
pelIeHNH 3a/a4 U3y4eHHbIE (aKThl M TEOPEMBbl IUIAHUMETPHH; yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOUIETO MHUPA;  CTPOUTH
MaT€MaTU4YEeCKUE MOJEIU C IIOMOIIBI0 TI'E€OMETPUYECKUX IOHATUH U

BCJIMYWH, pCIIATh CBA3AHHLIC C HUMU IMMPAKTHUYCCKUC 3a1a9YUn
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YMeHue onepupoBaTh MOHATHUAMHM: IJIOMAAL (GHUTYpBl, 00bEM (UTYPHI,
MHOTOT'PAaHHUK, NMPaBWIGHBIH MHOTOTPAaHHUK, CEUEHHE MHOTOTPAHHUKA,
Ky0, mapajulenienuresl, Npu3Ma, MUpaMuia, ¢GUrypa M IOBEPXHOCTD
BpallleHus, IHINHIP, KOHYyC, map, chepa, miomans chepsl, Mmiomais
MOBEPXHOCTH NHUPAMHJIBI, TPU3MBI, KOHYCa, LWIHHApA, 00BEM Kyoa,

MIPSIMOYT'OJIBHOTO IMapajulelenuIleia, MUpaMubl, MPU3MBbI, LUIMHIPA,




KOHYcCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHUs KOHYCa U IMIUHJpA,
napajjieibHble OCH WJIM OCHOBAaHHWIO, CEUeHHe IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IUIUHIPA, KOHyCa; yYMEHHE CTPOHUTH CEeueHHE
MHOTOT'paHHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TMOBEPXHOCTH
BpAILEHHs, UX CEYEHUS, B TOM YHCIIE C TIOMOIIBIO 3JICKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSTH CBOICTBA r€OMETPUUECKUX (DUTYpP, CAMOCTOSTEIHHO
(bopMynUpoBaTh ONpeNeNeHus] H3y4aeMbIX (PUTyp, BBIIABUTATh TUIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MX; YMEHHE MPOBOAMUTH Kiaccuukauuio ¢uryp 1o
pa3NUYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOJIUMBIE OIMOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh TOHSATHUSMH: JIBUKEHHE B IPOCTPAHCTBE,
napajyieNIbHbIi MePeHOC, CUMMETPHs Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue MOAOOMs, NOJOOHBIE (QUIYpHI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (HUTYpHI, B TOM YHUCIIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIb30BATh T'€OMETPUUYECKUE OTHOLICHHS
IpU pELICHWH 337a4; HAaXOAUTh T'€OMETPUUYECKHE BEIMYUHBI (IUIMHA,
yroj, IUIOMAAb, OOBEM) NpU pElICHHH 3a1ad M3 JPYyruxX Y4eOHBIX
NPEIMETOB U U3 PEabHON JKU3HU; YMEHHE BBIYUCIISATH T€OMETPHUYECKHE
BEJIMYUHBI (JUVIMHA, Yroj, IUIOINaib, O0BEM, IUIOIIAIb MOBEPXHOCTH),
UCTOJB3ysl M3y4eHHBbIE (OPMYNTBI M METOIBI, B TOM YHCIE: TUIOLIA]b
MOBEPXHOCTU MUPAMHJIBI, IPU3MBI, KOHYCA, IIMIMH/PA, IJIOMAIb chepsl;
00bEéM Ky0a, MPSAMOYTOJILHOTO TMapasuleNieNuIiea, TUPAMHIbl, MTPU3MBI,
IWIMHIPA, KOHYCa, INapa; YMEHHWE HaxXOJUTh OTHOIIEHHE OO0BEMOB

NOJIOOHBIX (UTYD
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YMeHue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOP, KOOpPAMHATHI TOYKH, KOOPAMHATBI BEKTOPA, CyMMa BEKTOpPOB,
MPOU3BEJICHUE BEKTOpa HA YHWCIO, Pa3lIoKEHUE BEKTOpa Mo 0Oaswucy,
CKAJLIPHOE IIPOU3BEIECHUE, BEKTOPHOE IIPOU3BEIACHUE, YIOl MEXIY
BEKTOPAMH; YMEHHME HCIIOIb30BATh BEKTOPHBIM U KOOPIMHATHBIA METON
IVl pelIeHWs TEeOMETPUYECKMX 3ahad M 3afad JApYyruxX YdeOHbIX

MpEIMETOB
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YMeHue BbIOMpaTh MOIXOAALIMM METOA Ui pelIeHHs 337adH;
IIOHUMAHHUE 3HAYMMOCTU MATEMaTUKUM B H3YYEHUU MPUPOIHBIX U
OOIIECTBEHHBIX MPOILECCOB M  SIBICHUH; YyMEHHME pacro3HaBaTb

MNpOsABJICHUC 3aKOHOB MAaTECMATUKKU B HUCKYCCTBC, YMCHHC IIPUBOJUTDH




IIpUMEpPBl  MAaTEMAaTHUYECKUX OTKPBITMM POCCUMCKOM M  MHUPOBOH

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, ITIPOBEPAEMbIX HA
EI'D 11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Kon

1 Hucna v BIUKCICHUS

1.1 HatypanbHble u nensle uncina. [Ipu3Haku 1e1MMOCTH LENbIX YUCET

- Parmonanbubie uncna. OOBIKHOBEHHBIE W JECATUYHBIE JpOOHM, MPOICHTHI,
' OeCKOHEUYHbIE TIEPUOTMUECKUE IPOOH

13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIIECHU. Jencreus c
' apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTENeHN

14 Crenenp ¢ nenbiM mnokaszareneM. CTeNneHb C palMOHAIbHBIM IOKa3aTeNEM.
' CBolicTBa CTENEHU

Ls CuHyc, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm uuncna. JlecsiTuuHble 1 HATYpaIbHbIE JOrapu(pMBbl

JlelicTBUTeNnbHBIE 4YKCiIa. ApuUpMETHUYECKHE OIepalu C JEHCTBUTEIbHBIMU
1.7 yucaamu. [IpuOGnmkEHHBIE BBIUMCIEHUS, IMpaBHiIa OKPYIJICHHs, MPUKUAKA WU
OLICHKA pe3yJIbTaTa BbIUMCICHUN

1.8 [TpeobpazoBaHue BhIpasKeHHA

1.9 KommnekcHele yncna
2 VYpaBHEHHUS U HEPABEHCTBA

2.1 Lenbie u ApOOHO-pAITMOHANIEHBIE YPABHEHUS

2.2 HppauunonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHU

2.4 [Toxa3zaTenbHbIE U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u ApOOHO-palIMOHANBHBIE HEPABEHCTBA

2.6 HppauunoHaibHble HEPAaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapu(pMHUUECKUE HEPABEHCTBA

2.8 TpuroHomeTpuueckre HEPaBEHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu




2.11

Martpuna cucTeMsl TMHEWHBIX ypaBHEHUIN. OnpeennuTeNb MaTpPULIbI

3 OyHKIMH U TpadUKU
31 Oynkius, crnocoOs! 3ananus ¢yHkuuu. ['paduk ¢pynkuuu. B3anmuao oOpatHbie
' ¢ynkuuu. Yérneie n HeuétHble PpyHkuuu. Ilepuoauueckue GpyHKIIM
OO6nacte ompesneneHUss U MHOXKECTBO 3HadeHWH ¢yHkumu. Hymu ¢yHkuoum.
12 [IpoMeXyTKM 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DPYHKIIMH.
' MakcuMymMbl 1 MUHUMYMBI (QyHKIUH. HanOombliee ¥ HauMEHbIIEe 3HAYCHUE
(GyHKIMU Ha TPOMEXKYTKE
13 CrenenHas (QyHKIMS ¢ HATYpaldbHBIM U IEJBIM MOKa3areneM. EE cmoiicTBa u
' rpa¢uk. CBoiicTBa U rpauk KOpHS #-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, KX CBOHCTBA U Tpaduku
3.5 [Toxa3zaTenbHast u norapudmudeckas GyHKINU, UX CBOUCTBA U TpapUKH
16 Touku paspsiBa. Acumnrtotel rpadukoB ¢yHkuuid. CpoiicTBa (yHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeNbLHOCTH, CIIOCOOBI 3aJaHMs IIOCIEA0BATEILHOCTEH
18 Apudmernueckass U reomerpuueckas nporpeccur. Dopmyna  CIOXKHBIX
' MIPOIICHTOB
4 Hauana maTemMaTu4eckoro aHaiamusa
4.1 [TpousBoanas ¢pyHkuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (QYHKINUN
[IpuMeHeHre TPOU3BOJHON K MCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH WU
4.2 sKcTpeMyMbl. HaxoxeHne HanOoJbIIero U HaMMEHBIIEro 3HaueHUs (pyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTterpan
5 MHoxecTBa U JIOTuKa
5.1 MHoxecTBO, onepalnuu HajJ MHOKecTBaMHU. JluarpaMmMsel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMbl€e U TUIOCKOCTH B IIPOCTPAHCTBE




7.3 MHororpaHHuKu
7.4 Tena 1 mOBepXHOCTHU BpaIICHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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