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MMOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOTO YpOBHS IS
oOyuaromuxcss 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CPeAHEro 001Iero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPAJAMIMA POCCHICKOTO 0Opa3oBaHUS.
Peanuzanusi mporpaMMbl 00eCIieYMBaET OBJIAJICHUE KIIIOUEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUISI CaMOPA3BUTHSI W HENPEPHIBHOIO 00pa30BaHMS,
LEJTOCTHOCTh OOIIEKYIbTYPHOTO, JIMUHOCTHOIO M IIO3HABATEIbHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCsl.

HEJIM N3YYEHHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCIIOBJIEHA MPAaKTUYECKOM 3HAUYUMOCTBIO METANpeIMETHbIX U
NPEeIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHHM B HAIMpPABICHWH JUYHOCTHOTO
pa3BuTHs O00ydaromuxcs, (GopMUpoBaHUS (YHKIUOHATHLHOM MaTeMaTHYeCKON
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBIX AUCHUIUIMH. Pa3BuTHe y 00yUaromuxcs
MPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH M MPOUCXOXKICHUU T€OMETPUUYECKHUX
abCTpakifii, COOTHOIICHHH PEAIbHOTO M HWICAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMaTUYECKOM HAyKOM SBIICHUA U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJM MAaTEeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUU M B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl afanTaliy B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiseTcs OOHUM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, TaK Kak oOOeCrne4YnBaeT BO3MOXKHOCTh H3YYCHHS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TyMaHUTaPHOM.

Jlornyeckoe MblIUIeHHE, (opMuUpyeMoe MpU HU3YYEHUH OOydaronuMucs
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI€ pELICHUS TeOMETPUYECKHX 3aJad, YMEHHE BBIABUTAaTh M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCS MPH PEHICHUH 3a]1ad €CTeCTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCeX 00NacTsIX AeSITeNbHOCTH uejoBeka. OpHEeHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro CcoluaibHOro ObiTus, Gopma
OTpaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH.  OmnepupoBaHuWe  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHAET pa3Hble BUAbl y4eOHONM U TPYHOBOM JESITEIBLHOCTH,



ABIIAETCS OJHMM U3 MPO(ECCHOHATBHO BAXKHBIX KAauyecTB, MO3TOMY aKTyaJlbHa
3amadya (QopMHupoBaHUS y OOY4YaIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEILHOCTH [0 MHOTMM HaIlPaBJICHUSM.

[lens ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a3z30BOM
ypoBHE 00yueHuss — o0O01eoOpa3oBarebHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXKHOCTH  MpPUOOpETeHus U
WCIIOJIb30BaHUSl CUCTEMATHYECKUX T'E€OMETPUYECKUX 3HAHUM U JIEWCTBHU,
CHeM(PHUUHBIX T€OMETPUH, BOBMOKHOCTH YCHEIIHOT0 MPOJOJIKEHHsT 00pa30BaHUs
10 CIIEUAIIBHOCTSIM, HE CBA3aHHBIM C IMPUKJIAJAHBIM HCIIOIb30BAaHUEM F€OMETPHH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IpeAHA3HAyYeHa IS
OOy4YaromMxcs CpeJHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOIO 00mero oopaszoBanus. Takum o0pa3om, oOydaromuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHUYECKHE YMEHMsI, CBS3aHHBIE
co crneuuuKoil reoMeTpur M HEOOXOAUMBIE [UISi >KM3HM B COBPEMEHHOM
obuiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3yUYWUTh I€OMETPUIO OoJee
rIyOOKO, €ClM B JallbHEHIIeM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATBHON AESITENbHOCTH.

JlocTmkeHre 1edM OCBOCHHS MPOrpaMMbl OOECIEUMBAETCS pPELICHHEM
COOTBETCTBYIOIIMX  3ajad. llpuopureTHelMM 3aJayaMd  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCS:

e (opMHpoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYPbI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPY>KAKOIIUM MUPOM;

e (opMHpOBaHHE IPEACTABICHUS O MHOTOTPAHHHMKAaX W TejaX BpalleHUs
KaK 0 BaXHEHUIIMX MATEeMaTHUYECKUX MOJENSX, MO3BOJSIOIIUX OMUCHIBATD
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOLIEro MUPA;

e (opMHpoBaHHE YyMEHMsI paclO3HaBaTb Ha 4YepTeX axX, MOJEISIX U B
peaibHOM MHpPE MHOTOTPAHHUKH U TEJa BPAIlCHHUS;

e OBJAJCHME METOJAMH PEIICHMs 3a/lay Ha MOCTPOCHUS Ha M300paKeHUsX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHUS OINEPUPOBATH OCHOBHBIMH MOHSTHSMH O
MHOTOI'PaHHHMKAaX M T€JaX BPALEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  AJNTOPUTMAMM  pEUIEHUS  OCHOBHBIX  THUIOB  3aj1a4;
dopMUpOBaHME YMEHHS MPOBOAMTH  HECIOXHBIE JI0Ka3aTeJIbHbIE
pacCykKJIeHHs B XOJI€¢ pELIEHUs CTEPEOMETPUYECKMX 3aJad U 3a7ad C
MIPaKTUYECKUM COJEPIKAHUEM;

e pa3BUTUE  UHTECIUIEKTyaJIbHBIX WM TBOPYECKUX  CIOCOOHOCTEM
oOyyarolmuxcs, I03HABaTEIbHONM  AKTUBHOCTH,  MCCJIEI0BATEIbCKUX
YMEHHUH, KpUTUIHOCTH MBIIIICHUS;



e (opmupoBaHue (byHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
FEOMETPUU: YMEHHE pPaclo3HaBaTh TMPOSBICHUS TECOMETPUUYECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX
CUTyallMsIX M TMPU HU3YUYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (OpMyIHpOBaTh HMX Ha S3BIKE
T€OMETPUH U CO3]aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHATh OCBOCHHBIN
FEOMETPUYECKUM amnmapaT i pelieHus] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYCHHBIE PE3YJIbTATHI.

OTnMUUTETFHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7ay, pElIaeMblX Ha YpPOBHE
WHTYWUTUBHOTO MMO3HAHUS, U OMPEACIIEHHBIM 00pa3oM OpraHU30BaHHas padoTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHEUIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipennourenue oTaaéTcsi HArasAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME  TPOCTPAHCTBEHHBIX O0pa3oB ©  3a7a4 Ha  ONEPUPOBAHUE
POCTpaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJISIAHOCTh, a OINEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUCHHUS OT
HarJISIAHOCTH, MBICIICHHOTO U3BMEHEHHUS €r0 UCXOJIHOTO COJICPKAHUS.

OcHoBHbIE cozepikarelibHble TUHUU Kypca «I'eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpamieHus»,
«BeKTopbl U KOOPJMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpeniensieTcs HE TOJbKO IO COAECPKATENIbHBIM JIMHUSIM, HO W 1O Trojam
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIEro 0Opa3oBaHMs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs paboueld mporpaMmbl, pacHpeAcJ€HHBIM IO ToJlaM OOydYeHUS,
CTPYKTYpPUPOBAHO TakuM O0Opa3oM, 4YTOObI OBJIAJICHUE T'E€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYIIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYIATENIbHO, C
cOOJII0ICHUEM ITPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIHUCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEJCTaBICHUN OOYydYarOIIMXCs, PaCIIupss |
yriyossas e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Henesro B 10 kiacce u 1 4ac B
Hezeno B 11 kiacce, Bcero 3a 1Ba roga ooyuenus - 102 yueOHbIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHSITUA  cTepeoMeTpuu. Touka, TpsiMasl, IUJIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMHOE pacnonokeHue NpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajyieJbHble M CKpeluBaromuecs npsmbeie. [lapamiensHOCTs NOPsSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPSIMbIE B  IMPOCTPAHCTBE;
NapajuieNIbHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTh MPAMOM M IUIOCKOCTH. YTIIBI C
COHAIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpsSMbIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapasuieabHbIe IUIOCKOCTH; CBOICTBA
napajjiebHbIX TUIockoctei. [IpocTeifmue mnpocTpaHCTBeHHBbIE (QUIYpHl Ha
MJIOCKOCTU: TETPadp, KyO, Mapajiesaenume/l; IoCTPOCHUE CEYEHUN.

[lepneHAUKYIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIECHANKYJIISIPHBIE NPSIMBIC B
MIPOCTPAHCTBE, NPSIMBIE MAPAJUIEIbHBIE W MEPIECHAUKYISPHBIE K IIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TE€OopeMa O NpsIMOi
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOU H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yroJl JBYTPAHHOIO  yIJia.
[leprieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TpoeKuusi  (GUryppl Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
Iockocter. TeopeMa o TpEX NEepIEHIUKYJIIsSIpax.

MHoOrorpaHHuKHu

[ToHsiITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI, IpsiMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJTHAA MMOBEPXHOCTh MIPU3MBL. [Tapamtenenunen, MPAMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. [lupamupa: n-yroinpHas nupamujia, TpaHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs ¥ TOJIHAS MOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
yCeu€HHasg MNUpaMuaa. ODJEMEHTbl TpuU3Mbl W nupamunbl. [IpaBunbHbIC
MHOTOIPaHHHUKH: TOHSATHE NMPABWJIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IMPU3MA U
NpaBWIbHAs MHPaAMHIA; NpaBUJIbHAS TPEYroyibHas MNHUpaMHUAa M TPABUIbHBIN
TeTpadp; KyO. IlpencraBieHue o TmpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedeHust Npu3Mbl U TUPAMU/IBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPIMOM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, Napajuielenuenax,
MPaBUJIBHBIX MHOTOIPAHHUKAX.



BblunciieHne 31€eMEHTOB MHOTOTPAHHUKOB: péEOpa, JuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W IOJHOM MOBEPXHOCTH MPSIMOW IPHU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TOBEPXHOCTH NPSIMOM IPHU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUJILHON MUPaMUIBI,
TeopemMa O Iulomaau yceu€éHHou mnupamuabl. [loHstue o0 o0béme. OO0BEM
MAPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

11 KIIACC

Tena Bpamenust

[unuHapuyeckas IIOBEPXHOCTb, oOpasyromue HUJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON TMOBEepXHOCTU. [lwnmmHIp: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zymolias M OCh;, IUIONIaJAh OOKOBOM M IIOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON nmoBepxHocTu. KoHyc: OCHOBaHME U BeplInHa, oOpa3yroias
U OChb, IUIOMIaJb OOKOBOM U TIOJHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolye u BhICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU CREphl.
B3aumHoe pacrnonoxenue chepbl U INIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
MJI01a/1b CHEPHI.

N300pakeHne Ten BpalleHus Ha TNTIOCKOCTH. Pa3BépTka MuIMH/Ipa U KOHYCA.

KoMmOuHnanuu Tenm BpamieHUss YW MHOTOTPAaHHMKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIKUCAHHAS B MHOIOTPAaHHUK, WU TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpsIMOYTOJIBHOTO Mapajuienienunena v cieactsus u3 He€. OObEM LMIMHIpA,
konyca. O0BEM Mmapa u miomaas chephl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOTI0OHBIX TEJl.

Ceuennsi nwiMHApa (MapajUyiebHO M TEPIEHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHOE OCHOBAHUIO U MPOXOSIIEE uepe3 BEPIIMHY), CECUCHUs
nrapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKeHUE U BEIUUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4Kciio. Pa3noxkeHune BeKTopa Mo TpéM HEKOMILJIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemenue 3agad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JCHUCTBMM C BekTtopamMu. IIpsMoyrosbHas cucrema



KoopauHaT B ImpocTtpaHcTBe. KoopamHatel BekTopa. lIpocreitmme 3amaunm B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKalspHOE MPOM3BEIECHUE BEKTOPOB.
Brrurcnenue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TMpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BocniuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak akTUBHOTO
M OTBETCTBEHHOIO WJI€HAa POCCUUCKOr0 OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUMA,
mpoLeayp TpaxkIAaHCKOro oOmecTtBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAUYCHHUEM.

ITaTpuoTH4YecKkoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM Ipak TIaHCKOU UJICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY U HACTOAILIEMY POCCHMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTeMaTU4YECKOW IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKaX, TEXHOJOTHSX, cepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OTUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYIyIIEro.

JcTeTH4ecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMATUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj]ay, peleHn, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIIEKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTZIbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIECHCTBOBAHMSI, npu 3AHATHIX CHIOPTUBHO-030POBUTEIBHOM
NEATENBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IICHHOCTH TPYAOIIOOWs; WHTEPECOM K
pa3nuuHbiM  chepaM  MpodecCHOHANBHON  OESTENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIATh OCO3HAHHBIM BBIOOP
Oynymeli mnpodeccnrn W peaTu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIIAHBI,



TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MaTeMaTU4eCKoMy OOpa3OBaHUIO W
caM000pa30BaHUI0 HAa TPOTSHKEHUU BCEHW JKMW3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KYJIbTYyphl, IMOHUMAaHHUEM BIUSHUS
COIMATEHO-D)KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpelmbl, OCO3HaHWEM TJI00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOseM;
OpHEHTallell Ha TPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWM JUIs perieHus 3aaad B
00JIaCTH  OKpY’Karomlell cpejpl, IUIAHHUPOBAHUS TMOCTYNIKOB ¥ OIEHKH WX
BO3MOYHBIX MOCJIE/ICTBUM JIJIsl OKPYKAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT'0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl UYeJOBEHYECKOM AesTeNIbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH JUUISl DPA3BUTHUS I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTHYECKON KyJIbTYypOH KaK CpPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIIECTBIIATh TMPOCKTHYIO U HCCIEIOBATEIBCKYIO ICSTEIHHOCTD
WHUBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOSHHUSI MPOrpaMMbl YU4eOHOTO MpeaMeTa
«MaremMaTuka XapaKTEPHU3YIOTCS OBJIaJIEHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
oeticmseusIMU, YHUBEPCANbHbIMU PecYIAMUBHBIMU OeUCTNEUIMU.

1) Vuusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYeccos obyuarwuxcsi (oceoeHue
Memo008  NO3HAHUS ~ OKpYdcanweco  Mupa,  NpuMeHeHue  JIO2UYeCKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue JeMCTBHUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHUCCKUX
00OBEKTOB, TIOHATHM, OTHOIICHUM MEXTy NOHATHUAMH; (HOPMYIUPOBATH
OTIpENIeNICHUs]  TOHATWH; YCTAaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJ1accu(UKaIliA, OCHOBAaHMS I OOOOINECHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJMMOTO aHAJIN3a;

e BOCHPUHUMATH, (HOPMYIUPOBaTH U  IPEOOpPa3OBBIBATh  CYXKJICHMUS:
YTBEPAWTEIbHBIE W OTPUIATCIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIC;

e BBIABIATH  MaTeMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npejyiaratb ~ KpUTEpUM  JUISL  BBISBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEJILHO JI0OKa3aTeIbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTHL TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBI;

e BBIOMpATh CTHOCOO pelieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BbHIOMpATh Hauboyiee NOAXOAAIIUNA C YyYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBare/ibCKue 1eiiCTBUA:

e HCIOJIb30BATh BOMNPOCHI KAaK HCCJIEA0BATEIbCKUII UHCTPYMEHT MO3HAHMS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBJIMBAaTh MCKOMOE€ H  JaHHOe, (OpMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIHUI0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENIHO CIJIAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHU4ecKOoro
o0BeKTa, SBJICHHS, TPOIECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITEIBHO (POPMYJUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO PE3yJibTaTam
MPOBEEHHOIO HAOJIOJIEHUS, HCCIIE0BaHuUs, OLECHUBATh JIOCTOBEPHOCTH
MTOJTYUYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATh
MIPEIOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

e BBIABJIATH JACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX NJisi OTBETa
Ha BOMPOC U /IS PEIICHHUS 3a/a4H;

e BbBIOMpaTh HWHPOPMAIUIO M3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIU3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MHOOPMALIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpeICTaBICHUS;

e CTPYKTypHUpOBaATh WH(MOPMAITUIO, TIPEACTABIATh €€ B Pa3IWYHBIX (opmax,
WJUTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHpopMauu o CaMOCTOSATEILHO
c(hopMyTMPOBaHHBIM KPUTEPUSIM.

2)  Vuusepcanvmvie KOMMYHUKamueHuwle Oelicméus, o0Oecneyusaom

cPOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0uenue:



BOCIIPUHUMATh M  (QOPMYJIHpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIETSIMU OOIICHHUSA; CHO, TOUYHO, TPaMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pellieHus 3a7jaui, KOMMEHTUPOBATh ITOJYYEHHbIN pe3yibTar;

B X0JI€ 00CYKJIEHU 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBbl, pelIaeMoi 3a1auM, BHICKa3bIBATh UJICH, HAIIEJICHHBIEC HA MIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXIECHHUS C CYXACHHSIMHU JAPYTHX
YY4aCTHUKOB JHANora, OOHApYXUBaTh Pa3IM4YMe U CXOJCTBO TMO3UIIUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAKEHHUS;
OPEACTaBIATh  PE3yJbTaThl  pElIeHHs  3aJaud,  IKCIEPUMEHTA,
UCCJIEIOBAHMS,  IPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHS C YYETOM 33J1a4 MNPE3EHTAUU U OCOOEHHOCTEN ay AUTOPHUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W  WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOW W
WHIUBUYyJIBHOW paOOThI IPH PENICHUH YUESOHBIX 33J1a4; TPUHUMATH IETh
COBMECTHOW JCATEIHHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0 COBMECTHOM
paboThI, pactipeAesisaTh BUABI pa0dOT, JOTOBAPUBATHCSA, 00CYKIATh IIPOIECC
U pe3ynbTat paboThl; 00001IaTh MHCHHS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4IEHAMHU KOMAaH/IbI;
OIICHWBATh KAa4E€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

Gdopmuposarue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTI.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUpaTh CIIOCO0 pelieHus
C Y4€TOM HMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUN ¢ YIETOM HOBOM
uHopManum.

CaMOKOHTPOJIBb:

BJIAJETh HABBIKAMHU I[I03HABATEJIbHOM pediekcuu Kak OCO3HaAHUS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BIIAJICTh  CIOCOOaMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —Ipolecca U
pe3yJbTaTa peluieHus MaTeEMaTUYEeCKOM 3a]1a4u;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPH PELUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [ICSITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yIbTaTOB ACATEIBHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMAs, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS W3 HUX INPU PEUICHUU
reOMETPUYECKUX 3a7ad.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTh U NEPIIEHANKYJIAPHOCTD IPSIMBIX
U IUIOCKOCTEH.

KnaccudummpoBaTe B3aUMHOE pacCIOIOKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOIO YrIJa,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yroyl JBYIPaHHOIO yIJa; rpajycHas Mepa
JIBYTPaHHOTO yTJIA.

OnepupoBaTh NOHATUSAMU: MHOTOI'PDAHHMK, BBIIYKJIBIA M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IMpaMuaa; MpU3Ma,
IPSIMOYTOJIbHBIN NapaJijiesienumne, Ky0).

KnaccuduumpoBare ~ MHOTOIpaHHHUKH,  BBIOMpas ~ OCHOBaHMS  JUIS
KJacCU(pUKaluu (BBITYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; TpPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHBIE MPU3MBI, TApaJJICIICTIUIIE bl ).

OnepupoBaTh NOHATUAMU: CEKylIas IIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHATH IPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOb3Ys METOJ] CJIEIOB.

Crpoutrh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CJE€AOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y.

PemaTp 3a1aun Ha HaXOXKACHUE T€OMETPUUYECKUX BEJIMYUH 10 00pa3lam Uiu
QITOPUTMaM, NPUMEHSASI HW3BECTHBIC AHAIMTUYECKHE METOABl IPU PEUICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUM MEXIY IBYMS
TOYKaMHM, OT TOYKM JO IPSAMOHW, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAOIUMUCA MTPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3liam Uiu
QNrOPUTMaM, NPUMEHSASI HW3BECTHBIC AHAJIMTHUYECKHE METOAbl IPU PEUICHUHU
CTaHJAPTHBIX ~MaTeMaTUYECKUX 3aJad Ha BBIYMCIECHHE YIJIOB  MEXIY
CKpPEIIMBAIOIIUMHUCA MNPAMBIMHA, MEXIYy NPSIMOA M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Boruncnsatb 00bEMBI U TIIOIIAAM MOBEPXHOCTE MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamyaa) ¢ OpuMeHeHueM (OpMyJl; BBIUHCIATH COOTHOLIEHUS MEXIY
IUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETPUsS B IPOCTPAHCTBE;, LEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HWHTEPHOPETHPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEeACTaBICHHYIO HA YepTexax U
PUCYHKAX.

[TpumensaTy reomerpuyeckue (HaKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3aJ1a4, IPEANOJIararouX HECKOJIBKO 1IAroB PELICHHUS, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATs NpOCTEHININE NPOrpaMMHBIE  CpPEICTBA M IJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoauTH IpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKW3HU, PACTIO3HABATH IIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IppMeHATh MOJTYYECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W NPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTHYecKu Cc(HOpPMYIMPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh pPEaJbHBIC
CUTyallud Ha S3bIKE TEOMETPUH, MCCIENAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATUI U TEOpEM, almapara ajreopsl; perarhb
IIPAKTUYECKUE 3a7a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATUSAMHU: UWIMHIPUYECKAs MOBEPXHOCTh, OOpa3yroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKAas  MOBEPXHOCTb,
o0pasyrolre KOHNIeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEpXHOCTb.

Pacnio3HaBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CErMEHTA; I1apOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOrO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  TIOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOopMy.I.

OnepupoBaTh NOHATUSAMM: MHOTOIPAaHHUK, BIHMCAaHHBIH B cdepy H
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHASS B MHOTOTPAHHUK WIH TeIO
BpaIllCHUS.

BbaucnsTh COOTHOLIECHHUS MEXIYy IUIOIAIsIMH MOBEPXHOCTEH M 0ObEMaMu
NOJI00HBIX TEJL.



N300paxath u3ydaemble (QUIYpbl OT PYKM U C MPUMEHEHUEM IPOCTBIX
YepPTEKHBIX NHCTPYMEHTOB.

BbINOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUII cBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUS TEJ BPAILlCHHUS.

W3BnekaTh, WHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
pPUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE OEHUCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIO0T.

IIpuMeHATh NTpaBUiIo Napajuleeunea.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOPAMHU, CKAISIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M ITPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJApHOE IPOU3BEICHUE, pACKIaAbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOW CUCTEME KOOPJIHUHAT.

[IpumensaTe reoMerpuueckue (akTbl JUIsl PEIICHHS CTEPEOMETPUUYECKHUX
3a/1a4, NPEANnoaralinX HECKOJIbKO IaroB PEUIEHNUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (hopMe.

Pemats mpocrelmme reoMeTpuyecKue 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1A.

Pemlarp 3amaum Ha J0Ka3aTelIbCTBO MAaTEMAaTHYECKMX OTHOLICHHM H
HAXO0KJEHUE F€OMETPUUYECKHUX BEJIMYMH 10 00pa3liamM Wiu alropurMam, IpUMeHss
M3BECTHBIC METO/bI IIPYU PEILICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a4a4.

[IpumeHaTs nOpocTedlIre NPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIWTHE HpPUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpyMeEHATh NMOTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAIbHBIC
CUTyallud W IPUMEHATb W3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTU4YeCKu CQPOPMYIHPOBAHHON MPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallMld Ha S3bIKE TEOMETPUM, HCCIENOBATh IOCTPOECHHBIE MOJEIH C
MCIIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOPEM, anmnapara ajreopbl; pemarhb
IIPAKTUYECKHUE 3a7a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KosnuecTBo 4acos JJIeKTPOHHBIE
Ne HaunMeHoBaHue pa3ie/ioB U TeM (uudpossbie)
Kontpoabubsie IIpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoTsbI
pecypcbl
BBenenue B ctepeoMeTpuio 10 bubmmorexa LIOK
A P p https://m.edsoo.ru/1c209e37
[Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnnorexa [JOK
[TapayenbHOCTh NPSIMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
[lepnieHqUKyYASIPHOCTD NPSMBIX U 12 bubnnorexa [JOK
TJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Vel Mexay NPSIMBIMU U TTIOCKOCTSIMU 10 1 brbnmorexa [TOK
Ay b https://m.edsoo.ru/1c209e37
bubnnoreka [HOK
M 11 1
HOTOTpaHHHKH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
. 1
SRLEE MHOTOTPAHHHKOB ? https://m.edsoo.ru/1¢c209e37
IToBTOpEHME: CEUEHHUS], pACCTOSIHUSA U YIJIbI 4 1 bubmmorexa [JOK
p ) - P yr https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 5 0



11 KJIACC

KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB U TeM (uudposbie)
Ne i/m Kontpoabubsie IIpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bub6nmoreka [IOK
12
Tena spamerms https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
.. 1
ObnEmb TeN > https://m.edsoo.ru/1¢209e37
BekTopre!l 1 KOOpAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa HOK
p P poctp https://m.edsoo.ru/1¢209e37
[ToBTOpenue, o600mEeHNE, 7 | bubnuoreka [JOK
CUCTEMAaTH3aINsI 3HAHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 3 0






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuecTBo 4acos JIEKTPOHHbBIE
Ne uudgposbie
Tema ypoka Kourpoabnusie IIpakTnyeckue
n/n o0pa3oBaTe/bHbIE
pecypcsl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU: TOUKA,
npsiMasi, II0CKOCTb, MPOCTpaHcTBoO. [IpaBuna
bubmuoreka [{OK

M300paKCHMS HA PUCYHKAX: N300pakeHUS
IIJIOCKOCTEM, MapajuIeIbHbIX IIPSMbIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

https://m.edsoo.ru/aecc77cd

IlousTus: nepeCCKaromurecsd rmIoCKOCTH,
NepeCceKarommecs npsamas 1 rmiIOCKOCTb
IousTus: NMEPECCKAOINECA TIIIOCKOCTH,
nepeceKarommecs npsamas 1 IlI0OCKOCTh

bu6mmorexa [JOK
https://m.edsoo.ru/2d8a9¢99

bu6mmoreka [JOK
https://m.edsoo.ru/db685e73

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
pPHCYHKaX, Ha IPOEKIIMOHHBIX YePTEKaxX

HauanbHble cBefieHns 0 KyOe U nmupaMuze,
ux pa3BEépTku U Moaenu. CeueHust
MHOT'OI'PAHHUKOB

bu6mmoreka [{OK
https://m.edso00.ru/a63959%ed

bu6mmorexa [JOK
https://m.edsoo.ru/b30dff38

HauanbHble cBefieHus o KyOe U nupamuze,
uX pa3BEépTKU U Moaenu. CeueHust
MHOTOTPaHHUKOB

bu6nmoreka [JOK
https://m.edsoo.ru/3d8ffd32

[TonsTre 00 aKCHOMATHYECKOM IIOCTPOCHUHU
CTCPCOMETPUU: AKCHUOMBI CTCPCOMCTPHUU U
CICACTBUA N3 HUX

bu6nmoreka [JOK
https://m.edsoo.ru/Occ5céfe




[TonsTre 00 akcHOMaTHYECKOM MOCTPOSHUU

Bbu6mmorexa [JOK

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
https://m.edsoo.ru/239c¢8cb4
CJIEJICTBHS U3 HUX
[TonsiTne 06 aKCMOMATUYECKOM MOCTPOCHUHU
9 CTEPEOMETPHUHN: AKCUOMBI CTEPEOMETPUH U bubmmorexa [IOK
PEOMETPHIL: PeoMeTP https://m.edso0.ru/65¢6b106
CJICJICTBHSI U3 HUX
[TonsiTrie 06 akcMOMaTHYECKOM TOCTPOSHUHU
10 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U bubmmorexa [TOK
PEOMETPII: PeoMETP https://m.edso0.ru/258c245
CJIEJICTBUSI U3 HUX
B3anMHoe pacnonoxeHue npsiMbIx B
11 OIPOCTPAHCTBE: IIEpeceKarorecs bubmmorera [TOK
poctp - 1IeP : https://m.edsoo.ru/1a2520f6
napajuieJIbHbIe U CKPEIIUBAIOLIUECS MTPSMbIE
[TapannenbHOCTh MPSIMBIX U MNIOCKOCTEHN B
12 MPOCTPAHCTBE: Napasuie/ibHbIC NPSIMbIC B bubnnorexa [JOK
IIPOCTPAHCTBE; MAPAUIEIIBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapannenbHOCTh MPSIMBIX U MNIOCKOCTEHN B
. bubnuorexa [JOK
13 npoctpaHctie: [lapannenbHOCTh NPsAMON U
https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
bubnnoreka [IOK
14 VYTIiIbl ¢ COHaNpaBiIECHHBIMUA CTOPOHAMHU
https://m.edso00.ru/9f4071b9
bu6mmoreka [{OK
15 Yron Mexay npsMbIMU B IPOCTPAHCTBE
https://m.edsoo.ru/fe733862
16 YTroi1 MeXay IpsIMBIMHU B IPOCTPAHCTBE bubnmorexa [TOK
y ip pocip https://m.edsoo.ru/2935a9a0
17 [TapaninenbHOCTb MIIOCKOCTEM: bubnuoreka [IOK
napajijIeJIbHBIEC IIJIOCKOCTH https://m.edsoo.ru/2e18{255
18 CaoiicTBa mapaJuIeIbHbIX MJIOCKOCTEH bubmuorexa [JOK



https://m.edsoo0.ru/e504d656

19 [Tpocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA bubmmoreka [IOK
MJIOCKOCTH: TETPadp, KyO, mapasjieenure/T https://m.edsoo.ru/4a28dc02
b K
20 [Toctpoenue ceuenuit nommorexa 110
https://m.edsoo.ru/1d434d0f
b K
21 [Toctpoenue ceueHuit nommorexa HO
https://m.edsoo.ru/ec26fe5d
Kontponbnas pabota o teme "lIpsimbie u
Bbubmmorexa [JOK
22 IJIOCKOCTH B TIpocTpaHcTBe. [lapannensHocTh
on https://m.edso0.ru/9a0a%56
MPSIMBIX U MJIOCKOCTEHN
3 IlepneHIUKYISIPHOCTD MPSIMOM U TNIOCKOCTH: bub6numorexa [IOK
MEPIEHANKYJISIPHBIE IPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 IIpsimble napasuienbHbIE U bubnuoreka [IOK
NEPIECHANKYJIAPHBIEC K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsmbie napaienbHbIE U bubnnorexa HOK
MEPHEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOU U bubnmnorexa [JOK
IUIOCKOCTHA https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKyJISIPHOCTH IPSMOU U bubnnorexa HOK
IIJIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema o psiMOii EPIIEHANKYIISAPHOU bubmuorexa [JOK
IUIOCKOCTH https://m.edsoo.1u/635¢5087
79 Teopema o psAMoi EpIEeHANKYIIPHON bubnmorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMON NEPHEHANKYISIPHON bubnnorexa [HOK
IIJTIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepneHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE bubnuorexa [JOK

OT TOYKHU OO INNIOCKOCTH, PACCTOSAHUC OT

https://m.edsoo.ru/33c¢477d3




MIPSAMOM J10 INIOCKOCTH

[lepnieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE

bu6nunorexa [JOK

32
oT TO‘IIfI/I 710 IIJIOCKOCTH, PACCTOSIHUE OT hitps:/m.cdsoo.ru/66fefadd
IPSIMOM 0 TUNIOCKOCTH
[lepneHaAuKysp ¥ HAKIOHHBIE: PACCTOSIHUE
P Y2Ip P bu6mmoreka [JOK
33 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
. https://m.edsoo.ru/aSb7b8e3
IIPSIMOM A0 TUIOCKOCTH
[lepnenauKymsip ¥ HAKIIOHHBIE: PACCTOSIHUE
34 OT IT)quI/I Oyl'IJ'Il:)CKOCTI/I aCCTO}II)HI/Ie oT brbmmorexa [TOK
. a P https://m.edsoo.ru/dbee22bc
MPSIMOM 10 TNIOCKOCTH
35 VYTIIBI B IPOCTPAHCTBE: YTOJ MEXIY IIPSIMOit bubnmnoreka [JOK
U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIil yroJ, TMHEHHBIN yroi bu6nuoreka [IOK
JIBYTPaHHOIO yTIiia https://m.edsoo.ru/5fa0b3ce
37 JIBYrpaHHBIN yroJi, TUHENHBIN Yroil bubnnorexa [JOK
JBYTPAaHHOIO yTIja https://m.edsoo.ru/c7c777ed
38 [lepneHqUKyISPHOCTD IIJIOCKOCTEMN: IPU3HAK bubnnorexa [JOK
MEPIEHINKYISIPHOCTH JIBYX TIIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 IIepnieH qUKYIAPHOCTD MIJIOCKOCTEMN: IIPU3HAK bub6nuoreka [IOK
MEPIECHANKYISIPHOCTU JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHqUKyYISPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuorexa [JOK
MEPIECHINKYISIPHOCTH JIBYX TIIOCKOCTEH https://m.edsoo.ru/ba75dc57
" bubnuorexa [JOK
41 Teopema o Tp€x nepneHANKYISIPAX
https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX nepHeHauKyIsIpax brbmmorexa [TOK
p p p AP https://m.edsoo.ru/52188a7d
N bu6mmoreka [JOK
43 Teopema o0 TpEX nepneHaAuKyIsIpax

https://m.edsoo.ru/9f246736




KonTponbhas paboTa no temam
"IlepneHAUKYIIPHOCTD NPSIMBIX U

Bubmmorexa [JOK

44 .
mrockocte" u "Yriabsl MeXAy NPSIMbIMU U https://m.edsoo.ru/5b971ef3
mIockocTsmMu"
[TonsiTHE MHOTOTPAaHHHUKA, OCHOBHBIE
45 3JIEMEHThl MHOTOTPaHHUKA, BBITTYKJIBIC U bubmmoreka [IOK
HEBBIMTYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OIpaHHHUKA
[Ipusma: n-yronbHasi mpu3Ma; rpaHu 1
46 OCHOBaHMS MPU3MBI; TIpsiMasi 1 HAaKJIOHHAs bubmmorexa [JOK
MIPU3MBI; OOKOBAs U TOJIHAS IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBbI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bubmmorexa [IOK
napasuiesenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuja: n-yrojapHas nupaMuja, TpaHu u
43 OCHOBaHUE MUPAMUbI; OOKOBas U MOJTHAS bubnnorexa [JOK
IIOBEPXHOCTH IIUPaMU/bL; IPaBUIIbHAS U https://m.edsoo.ru/fblcdOas
yCeu€HHas nupaMuaa
[IpaBUIIBHBIE MHOTOIPAaHHUKU: TOHSITHE
MIPaBUIILHOTO MHOTOTPAaHHUKA; TPaBUIIbHAsS
bu6mmoreka [JOK
49 [IPU3Ma U IIpaBUJIbHAS IUPAMUJA;
https://m.edsoo.ru/074c8865
MpaBUJIbHAsL TPEYTOJIbHAS MUPAMUIA U
IIPaBWJIBHBIN T€Tpa’ap; KyO
[IpeacraBnenue o MpaBUIbHBIX
bubmuoreka [JOK
50 MHOT'OTPaHHUKAX: OKTa’Ap, AOJEKadIp U
https://m.edsoo.ru/a0fddSbf
HUKOCa3P.
CummeTpust B IPOCTPAHCTBE: CUMMETPUS
N bu6mmorexa [JOK
51 OTHOCUTEIBHO TOYKH, IPSMOH, MIIOCKOCTH.

OJEeMEHTHI CUMMCTPHHU B ITUPaAMUIAX,

https://m.edsoo.ru/b9e777d9




napajjicjacnmicaax, nmpaBUIbHbIX
MHOTI'OI'paHHHUKax

Brlunciaenue 31eMEHTOB MHOT OT'pPaHHUKOB:

bubmuoreka [{OK

52
pEOpa, MuaroHau, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomanas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTH MPAMOU IPU3MBI, IJIOIIAAb bubnnorexa [JOK
OCHOBaHUi, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MMOBEPXHOCTH MPSIMOIN TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHON MUPAMUIbI, bubnnorexa [JOK
TeopeMa o IUIOIIA N OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e¢30b
YCEUEHHOW MUPAMUIBI
55 KonTponbnas pabota no teme bubnuorexa [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
56 [Tonsitue 06 00bEME bubmorera [JOK
https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
57 006
DEM THpAMIH https://m.edsoo.ru/235171b3
58 OO0BEM TUpaMHUIBI bubmorexa HOK
https://m.edsoo.ru/f47dfefd
59 O0BEM nupaMuabl bubmorexa HOK
https://m.edsoo0.ru/79¢10312
60 OO0BEM TUPAMHU/TBI bubmorexa LIOK
https://m.edsoo.ru/2faadc3f
61 O0BEM IPU3MBI bubmorexa LOK
https://m.edsoo.ru/79853608
62 O06BEM IPU3MBI bubmmorexa [TOK

https://m.edsoo.ru/1e¢053890




bubnnoreka [IOK

63 O06BEM IPHU3MBI 1
https://m.edsoo.ru/482d3f51
64 Kontponbhas padota no teme "O0bEMBI I bubanorexa [HOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0600IIEHNE CUCTEMATH3AITHS
65 sgauuii. IlocTpoenue ceyeHuii B 1 bubnnorexa [IOK
) p https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpenue, 0000IIEHHE CUCTEMATH3AIIHS
3HaHWUU. Beruncienue pacCTOAHUN: MEXIY
66 BYMs TOYKaMH, OT TOYKH JIO IIPSIMOM, OT 1 bubmmorexa LIOK
By ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH 0 TJIOCKOCTH, MEXKTY
CKPENIUBAIOIIUMHUCS TPSIMBIMH
bu6mmorexa [JOK
67 Hrorosas KoHTpoILHasA paboTa 1
Toropas KOHTpOJIbHAA paboT https://m.edso0.ru/b9146bc0
[ToBTOpenue, 0000IIEHHE CUCTEMATH3AIIHS
3HaHWU. Berancinenue yrios: Mexay
68 CKPELIUBAIOIIUMUCS IIPIMBIMH, MEX 1 bubmmorexa LOK
p Hlu B p ’ y https://m.eds00.ru/56765e8b
MIPSIMOM M TUNIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJI0B MEXKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Jara nuppoBbIe
Tema ypoka Kontpoabubie IIpakTHueckue p
Bcero u3ydyeHusi oOpasoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Cdepa u map: ueHtp, paauyc,
JTUaMeTp; TIIONIalb IOBEPXHOCTH 1 Bubamorexa [IOK
P P https://m.edsoo.ru/0341bc2b
cepsr
B3aumnoe pacnonoxenue chepsl U
bubmnoreka [JOK
IJIOCKOCTH; KacaTeabHas IIJI0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas cepol
N3ob6paxenue chepsl, mmapa Ha 1 bubnmoreka [JOK
mrockoct. CeueHus mapa https://m.edsoo.ru/bc15t7{2
Hunuuapudeckasi TOBEPXHOCTb,
o0pa3yroIne WIMHIPHIECKON | bubnmnorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
ITOBEPXHOCTH
Hunwaap: ocHOBaHMS U OOKOBAS
MIOBEPXHOCTH, 00pa3yroIas 1 och; | bu6nuoreka [IOK
10 Ib OOKOBOM M TIOJTHOU https://m.edsoo.ru/188f6216
ITOBEPXHOCTH
N306paxkenne nunuHapa Ha
IJIOCKOCTH. Pa3BépTka munuHapa.
CeyeHus IUINH pa (HJ‘IOCKOCTII:IO 1 bubnnorexa LIOK
. AP ’ https://m.edsoo.ru/016e25eb
napajuieTbHON WIn
MEePIEHANKYIISIPHONW OCH IMJIMH]IPA)
bubmnorexa [JOK
Konnueckas moBepXHOCTb, 1

https://m.edsoo.ru/c94ba09b




o0Opa3yromne KOHNIeCKOH
MMOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue u BepInHa,

8 oOpasyromas U 0Ch; TJIOMATh buGnuorexa [IOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOH M MMOJIHOW TOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yomue u
9 BBICOTA; OCHOBaIi]I/DI u gOKZBaH: bubmmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N306paxenne koHyca Ha
IocKocTh. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoteka [JOK
MapajuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOISIIEH Yepe3
BEPIIUHY)

1 KomMb6uHamus ten BpamieHus u bubnmnorexka [JOK
MHOI'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 ctepsl; chepa, BnucaHHas B bu6muoreka [IOK
MHOT'OIPaHHHK HIIU B TEJIO https://m.edsoo.ru/0b136158
BpalIeHUs

13 [Tonsitue 06 06BEMe. OCHOBHBIC bubmnoreka [JOK
CBOMCTBa 00BEMOB Tell https://m.edsoo.ru/26a03fb7

N bubnuotexa [JOK
14 OGbEM LiiHpa, KoMy https://m.edsoo.ru/5513d87b
" bubmuotexa [JOK
15 OGbEM Liapa i WIOLIALL ChepEL https://m.edsoo.ru/d189bde2
16 [TooGHBIE TENa B MPOCTPAHCTBE. Bubnrorexa LIOK

https://m.edsoo.ru/810cfleb




COOTHOIIICHUS MEXTY TLIOIIAISIMHI
MOBEPXHOCTEH, 00BEMaMHU
MOIOOHBIX TEI

17 KonrtponbHas padora mo remam bu6muoreka [IOK
"Tena Bpamenus" u "O6bems! Ten" https://m.edsoo.ru/4a33a8ab
13 Bekrtop Ha mimockocTH U B bu6muoreka [{IOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 Clio)keHne ¥ BBIYMTaHUE BEKTOPOB bubmorexa [OK
p https://m.edsoo.ru/23£4f089
but6mmoreka [JOK
20 YMHOXEHHE BEKTOpa Ha YHCIIO
v HHE BEKTOPA Ha AHCH https://m.edsoo.ru/dee379eb
Paznoxxenue BexkTopa 1o Tpém
21 HEKOMIIJIAHAPHBIM BEKTOpam bubmorexa [OK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3a7a4, CBI3aHHBIX C
22 MPUMEHEHHUEM TIPABUIT JICICTBUH C bubmorexa [OK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopaunaTtHO-BEKTOPHBINA METO
P P bubmnoreka [JOK
23 MpY PEIIEHUH T€OMETPUUECKUX
https://m.edsoo.ru/d3alfe30
3a7a4
IIpssMoyronbHas cucreMa
24 KOOpJUHAT B IIPOCTPAHCTBE. bu6mmoreka [IOK
Koopaunatsl Bexktopa. [Ipocteiimue https://m.edsoo.ru/48db7058
3a7a4¥ B KOOpJUHATAX
)5 VYron Mexay BEeKTOpaMH. bubnmoreka [JOK
CxanspHOe MPOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncienue yrioB Mexmay bubnuoreka [JOK

MPsAMBIMHA U TNIOCKOCTAMU

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




27

28

29

30

31

32

33

34

Konrtponsnas padora o Teme
"BekTopbl 1 KOOpAUHATHI B
npocTtpaHcTse"

[ToBTOpEeHME, 06001IEHUE 1
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpEeHME, 06001IEHUE 1
cucreMaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpEeHME, 06001IEHUE 1
CHCTeMAaTH3alKs 3HaHMH. 3a1aun
TUTAHUMETPUH M METOJIBI HX
pereHus

[ToBTOpeHnue, 060061IeHNE U
CUCTEMaTHU3alls 3HaHU|. 3a1aun
IUTAHUMETPUH U METOJIBI X
pereHHs

[ToBTOpeHue, 06001IeHNE U
cucremMaTru3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEPEOMETPHUH

Wrorosas koHTposbHas paboTa

[ToBTOpenue, o6o0IIeHNE U
cucTeMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bubnnorexa [JOK
https://m.edsoo.ru/77¢22fc5

bubnunoreka [JOK
https://m.edsoo.ru/1780ba5d

bubnunoreka [JOK
https://m.edsoo.ru/078cd184

bubnunorexa LIOK
https://m.edsoo.ru/7491efeQ

bubnunorexa LIOK
https://m.edsoo.ru/4dffda97

but6mmoreka [{OK
https://m.edsoo.ru/74b2ad91

bubnunoreka [JOK
https://m.edsoo.ru/ec24dfc2

bubnunoreka [JOK
https://m.edsoo.ru/f465d10e







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabrara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, IPSAMAs], INIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBHS U3 HUX IIPU PELICHUU
' reOMEeTPUUYECKUX 3aa4
73 OHepI/IpOBaTB IMOHATHUAMU: MNAPAJUICIIBHOCTE MW HNCPHCHIAUKYIAPHOCTDH
' MPSIMBIX U IJIOCKOCTEHN
14 KrnaccudunupoBaTe B3aMMHOE PacloiOXKEHHE MPSIMbIX U IUNIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJjl, TPaHU JBYI'PAaHHOTO YIJIa,
7.5 pedpo IBYTPaHHOTO YIJIa, TIMHEWHBIN YToJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa ABYTPaHHOIO yria
76 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbIN
' MHOTI'OrpaHHUK, 3JICMCHTBI MHOT'OI'paHHUKaA, Hp&BPUIBHBIfI MHOTI'OI'paHHUK
"7 PacrioznaBaTh OCHOBHBIE BHIbl MHOTOI'PAaHHUKOB (THpaMuja, MpU3Ma,
‘ NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
KnaccudpunmpoBaTe  MHOTOTPaHHHUKH, BBIOMpas  OCHOBaHUS  AJis
- knaccuukanuy  (BBIYKJIBIE W HEBBIMYKJIbIE  MHOTOTDaHHHKH,
' MpaBUJIbHbIE MHOTOIPAHHUKH, TIpSMbIE M  HAKJIOHHBIE TMPU3MBI,
napajuieJenuneb)
79 OHepI/IpOBaTI) IIOHATUAMU: CeKyliasa IINIOCKOCTD, CE€UYcHUC
. MHOT'OTPaHHUKOB
710 OOBACHATP NPUHLHUIIBI  MOCTPOCHUS  CEUYEHWH  MHOTOTPAHHUKOB,
. HCIOJIb3YSl METOJ CJIEJIOB
T CtpouTh ce4YeHUsI MHOTOTPAaHHUKOB METOJIOM CJIE€IOB, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX QUTYP:



BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pematn 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 10 06pa3uaM
WK aJIrOpuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHYCCKUC MCETOAbI IIpH
pPEICHUKU CTAHAAPTHBIX MATEMATUUYCCKHUX 3aJad Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKHU JO HpHMOP’I, OT TOYKH J0

IIIOCKOCTH, MEKAY CKPCIIUBAOINUMHUCS MMPAMBIMHA

7.13

7.14

7.15

7.16

Pemrates 3agaun Ha HaXOXJIEHHE reoOMCTPHUICCKUX BCIUYHH 10 06pa3uaM
WK aJIrOpUuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHYCCKUC MCETOAbI IIpH
peIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCJICHUC YTJIOB
MCXKAY CKPCIIMBAOMIMMUCA IPAMBIMH, MCKIAY HpHMOﬁ 1 IINIOCKOCTBIO,

MCXKAY IMJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Bobuncnare 00bEMBI M IUIOIIAAM ITOBEPXHOCTEH MHOT'OI'PAaHHHMKOB
(mpu3ma, nupamuaa) ¢ NpUMEHEeHHEM (pOpPMYJl, BBIYUCISATh COOTHOLIEHUS
MEXIY II0HIAAIMH MIOBEPXHOCTEH, o0bEMamMu OJJOOHBIX
MHOTOT'PaHHUKOB

OnepupoBaTh NMOHATHSAMHM: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI
W3BnekaTh, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, IPeACTaBICHHYIO Ha

yepTexxax U pUCyHKax

7.17

7.18

7.19

7.20

HpI/IMeHHTL TCOMECTPUUCCKUC (I)aKTBI Il peICHUST CTCPCOMETPUYCCKUX
3aaa4, IMpeamnojJararomux HECKOJbBKO MaroB pemiCHUuA, €CIU YCIOBUA

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

[IpumensaTh mpoCTeiline MpOorpaMMHBIE CPEICTBA U DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/1av

[IpuBOIUTE HpHUMEpPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKHU3HU, PACIIO3HABATDH MIPOABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATH MoJTydeHHbIE 3HAHHSI HAa IPAKTHUKE: aHAIM3UPOBATh PeabHbIe
CUTyallud M NPHUMEHATb HU3YYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA
pemenus MaTE€MaTHYECKH c(hOopMyJIMPOBAHHOMN po0JIEeMBlI,
MOJIETTUPOBATh peajbHbIE CUTYyal[MH Ha SI3bIKE T€OMETPUH, HCCIIEA0BAThH
MOCTPOCHHBIE MOJEIU C HMCIOJIb30BAHHMEM T€OMETPUYECKHUX MOHATHH U
TEOpeM, ammapara ajareopsl, pemaTh IPaKTUIECKUEe 3a/1a4H, CBSI3aHHbBIC C

HaXO0XIACHUEM I'COMETPUICCKUX BEJINYNH



11 KIIACC

Koz IIpoBepsiemble mpeAMeTHbIE pe3yIbTaThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOIl IPOrpaMMbI CpeHero o01ero 06pa3oBaHusA
pe3yJbTarta
6 I'eomerpus
OnepupoBaTh NOHATHAMU: IUIMHIPUYECKast IOBEPXHOCTh, 00pa3yrolye
61 LWINHIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHMYECKas IOBEPXHOCTb,
' oOpa3yloMe KOHHUYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHS TEJ BPALCHUS
6.4 KnaccudunupoBats B3auMHOE PacioioKeHne cephl U TITOCKOCTH
OnepupoBaTh NOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IIApOBOTO CJI0, IIAPOBOU CEKTOP
6.6 Boruncnsate 00BbEMBI M IUIOIIATM TOBEPXHOCTEHW TeNl BpAaIICHUS,
' F€OMETPUUECKUX TEJl C MPUMEHEHHEM (POopMYyIT
OnepupoBaTh MOHITUSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN OKoJIO cdepsl, chepa, BMIUCaHHAS B MHOTOTPAHHUK UJIH TEJIO
BpallleHus
6.3 BbluMCnaTe  COOTHOLIEHHST MEXAY IUIOMAASMH  IOBEPXHOCTEH H
' 00BEMaMu ITOTOOHBIX TEN
6.9 N300paxath n3ydaemble QUTYpHl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
' 4epTEXKHBIX UHCTPYMEHTOB
BoinonHATe (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX GUTYp: BUIA CBEpPXY, COOKY, CHH3Y; CTPOHUTH CEUCHHS Tell
BpallleHus
W3BnekaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAILUIO O
6.11 OPOCTPAHCTBEHHBIX T€OMETPUYECKHX (DUTYypax, IMPEACTaBICHHYIO Ha
yeprexax U pUCyHKax
[IpumensTs reomeTpuueckue (HaKThl A PEIICHUS CTEPEOMETPUUECKUX
6.12 3aja4, MPEANOaraiuX HECKOJIbKO IIaroB peHIeHUs, €CIU YCIOBHUs
MPUMEHEHUs 3aJIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B TPOCTPAHCTBE



6.14

BreimoaHsaTh I[CﬁCTBHH CJIOKCHUA BCKTOPOB, BBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa HaA YHUCIIO, O6’L${CH${TB, KakMMH CBOMCTBaMU OHH

o0JazaroT

6.15

6.16

HpI/IMeHHTB IMMpaBUJIO IapaJuIejiCnuIcaa npu CJI0KECHUU BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMHA: ACKAPTOBLI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOp, MOAYJIb BCKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHWHATBI BCKTOPA,
yroa MCEKJAy  BCKTOpaMH, CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

HaxomuTh cyMMy BEKTOpPOB M NpPOM3BEIAECHHE BEKTOpAa Ha YMCIIO, YToJ
MEXly BEKTOpaMH, CKaJIIPHOE NIPOU3BE/IEHUE, PACKiIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

6.19

6.20

3a,I[aBaTB IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOPpANHAT

Pemarsb HpOCTefIIHI/Ie TCOMCTPUUCCKHUEC 3ada4dd Ha JIMPHUMCHCHUC

BCKTOPHO-KOOPAUHATHOTO METOJa

Pemarn 3aJa4d Ha [JO0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XACHHUEC IT'COMCTPUUCCKHUX BCIWYHH I10 o6pa3uaM WK aJiropurMam,
IMPUMCHSA HN3BCCTHBIC METOJBI npu pEeICHUA CTaHAAPTHBIX

MAaTEMATUYCCKUX 3ada4

6.21

6.22

6.23

[IpuMeHATh MpOCTEHIIME NPOrPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ad
IIpuBOaUTE NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HU, PACIIO3HABATh IIPOSBICHUE 3AKOHOB T'€OMETPUH B UCKYCCTBE

IIpuMeHATH 1OJNIy4eHHBIE 3HAHHUA HaA IIPAKTUKE: AaHAJIU3UPOBATH
peanbpHble CUTyallUHn W IPUMEHATh W3Y4YEHHBIE IOHATHSA B IPOLECCE
MOMCKA PELIeHUs MaTeMaTU4ecku CHOpMYyIUPOBAHHON MpoOIeMsl,
MOJIEJIMPOBaTh PEAIbHBIE CUTYAllUU Ha SI3bIKE N€OMETPHHM, MCCIEA0BAThH
IIOCTPOEHHBIE MOJIEIN C HCIOJIIB30BAHUEM I€OMETPUUYECKUX MOHATHU U
TEopeM, almnapara ajareOpbl, pearh MPaKTUYECKUE 3a/1a4l, CBSI3aHHBIE C

HaXOKACHUEM I'COMCTPHUYICCKUX BCIIMYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

7.1

7.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

I'eomerpus

OcHOBHbIE TMOHATHUSA cTepeoMeTpuu. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsatTne 00  aKCMOMAaTHYECKOM  IOCTPOSHHH  CTEPEOMETPHUU:  aKCHOMBI

CTCPCOMETPHUHU U CICACTBUA U3 HUX

B3anmHoe  pacnosiokeHHe ~NpSAMBIX B MPOCTPAHCTBE:  IEPECEKAIOIIHECH,
napajuieJbHbIE W CKpeluBamIIuecs mpsMble. [lapamnenpbHOCTh TPSIMBIX H
IUIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble TNpsIMble B  MPOCTPAHCTBE,
MapauIebHOCTh TPEX MPAMBIX, MAPAIIIECTBHOCTh MPSIMOM M IUIOCKOCTH. YTJbI C
COHAIIPABJICHHBIMU  CTOPOHAMH, YIoJ MEXAY HpSIMBIMH B MPOCTPAHCTBE.
[TapannenpbHOCTh MIOCKOCTEN: MapaJIeIbHbIE MIOCKOCTH, CBOWCTBA MapPaJIEIbHbBIX
mwiockocteit. [Ipocrteitmme mpocTpaHCcTBeHHBIC (DUTYPHI HAa IUIOCKOCTH: TETPadp,

KyO, napasuiesienune, NoCTPOeHUEe CeUeHUN

7.3

7.4

[lepneHUKYISAPHOCTE NPSAMOM M IUIOCKOCTH: NEPIEHAMKYJISAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MApAJUIEIbHbIE U NIEPIICHANKYIISPHBIE K TNIOCKOCTH, IPU3HAK
NEPIEHAUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSAMOU NEPIEHIUKYIISIPHOU
IUDIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAy MNpPSIMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHHBIM Yrojd JAByrpaHHoro yria. llepneHnukynsp wu
HAKJIOHHBIE: PAcCTOSIHME OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE OT NPSAMOM 0
TUIOCKOCTH, TIPOEKIUS (PUTypsl HA TUIOCKOCTh. [leprneHauKyIsipHOCTh MIIOCKOCTEH:
IPU3HAK  MEPHEHAMKYISIPHOCTH  JIBYX  Iulockocte. Teopema o Tpéx
NEPIEHANKYIISIPAX

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIC 3JIEMEHTHl MHOIOTPAaHHHUKA, BBIIIYKIIBIE H
HEBBIMYKJIBIE MHOTOTPAaHHHMKHM, pa3BEPTKa MHoOrorpaHHuka. llpusma: n-yrompHas
pu3Ma, TpaHd U OCHOBAaHMsI MPU3MBI, IpsAMas U HaKJIOHHas NpU3MbI, OOKOBas U
IIOJIHAS TOBEPXHOCTH Npu3Msl. [lapamienenunen, npsAMOyTroIbHBIN NapauICICIIUIIE T
u ero csorcraa. [Iupamuna: n-yroiapHas nupamMuaa, TpaHu U OCHOBAHUE MTUPAMUIBL,
OOKOBasl M MOJIHAs MOBEPXHOCTh MUPAMUJIbI, IPABUIbHAS U yCEUEHHas MUpamMuia.

DJ1eMEHTEI Opu3Mbl W THUPAMHIBL. HpaBI/IJ'H)HLIe MHOI'OIrpaHHUKH: TIOHATHUC



7.5

7.6

[IPaBWJIBHOTO MHOTOTpaHHMKA, IpaBWIbHAs NpU3Ma U MpaBWIbHAs NHpPaMHUAA,
MpaBUJIbHAS TPEYroJibHAS MUPaMUIa U MPABWIbHBIN TeTpasrap, kyO. [Ipencrasnenue
O IpaBWIbHBIX MHOTOTPaHHUKAX: OKTa3Jp, AOAEKayap M ukocadapyrue CeueHus

MMPU3MBbI 1 TUPAMHUBI

CI/IMMeTpI/IH B IIPOCTpPAHCTBE: CHUMMCTPpHUA OTHOCUTCIIbBHO TOYKH, HpHMOI\/’I,
IUIOCKOCTH. DJIESMEHTEI CUMMCTPUHU B IMUpaMUax, nmapajiCjCnrurcaax, nmpaBUJIbHbIX

MHOTI'OI'paHHHUKax

Boruncnenue 371€eMEHTOB MHOTOTPaHHHMKOB: pé&Opa, auaroHanu, yrisl. [lnomane
OOKOBOIl TIOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH MPSMOW MPHU3MBI, IUIOMIA/b
OCHOBaHU#, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi ipu3Mbl. [lnomaas 60koBoi
MOBEPXHOCTH W TIOBEPXHOCTH NPABWIBHOM MHpaMUJIbI, TeOpemMa O ILIOIIAIx

yceu€HHoi mupaMuibl. [lonsitre 06 00béMe. O0BEM TUPAMUIBI, TTPHU3MBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOMICHUS MEXAY MIOUIAAsIMU IOBEPXHOCTEMH,

00bEMaMu HOI(O6HLIX TCII

11 KUIACC

Kon

IIpoBepsiemMblii 3JIeMeHT COlepKAHUS

6

6.1

6.2

6.3

6.4

6.5

6.6

I'eomerpus

[{umHapuyeckas TOBEPXHOCTh, 00pa3yrolue HUIMHIPUIECKON TOBEPXHOCTH, OCh
WINHAPUYECKOM MoBepXHOCTU. LMauHIp: ocHOBaHMS W OOKOBas MOBEPXHOCTH,
o0pas3yro1ias 1 0Ch, IJIOMAAb OOKOBOI 1 MOJIHON TIOBEPXHOCTH

Konnueckasi moBepXHOCTh, 00pa3yroe KOHUYECKONH TOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOH moBepxHOcTH. KoHyc: ocHOBaHHMe M BepliMHa, o0pasyromias U OcCbh,
II0IaAb OOKOBOW M IOJHOM IMOBEPXHOCTU. YCEUEHHBIH KOHyC: oOpasyroliue U
BbICOTA, OCHOBAHUA U OokoBas IMOBEPXHOCTDH

Ccdepa u map: ueHTp, paguyc, JuaMerp, oAb MOBEPXHOCTH cdeprl. B3aumuoe
pacriosiokeHre cepbl U INIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, IUIOoIab
cepsl

N300paxeHue Ten BpallleHHs Ha IUI0CKOCTH. Pa3BépTka nunuHApa U KOHyca

KomOuHammu Ten BpalleHuss M MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONMUCAHHBINA

okoJ10 cepsl, cepa, BIMCAaHHAS B MHOTOTPAaHHHK, WK TEJIO BPAILICHHSI
[TonsitTne 06 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPsIMOYTOJIBHOTO Tapaiienenuneaa u ciueactBus u3 He€. OObEM UMIMHIpA,

koHyca. O0bEM mapa u miomaab chepol



6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOILIEHUS  MEXKIY — IUIOIIASIMU

MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TN

Ceuenust umiaMHApa (mapajuleIbHO U NEPHIEHANKYJISIPHO OCH), CEUEHUs KOHyca

(HapaJ'IHCJ'IBHOC OCHOBAHHIO U MPOXOIAAIICC UCPE3 BepI_HI/IHy'), CCUCHHUA Iapa

BGKTOP Ha IINIOCKOCTH W B HPOCTPAHCTBC. CnoxeHue W BBIYUTAHUE BCKTOPOB.
YMHOXKEHUE BEKTOpa Ha uucio. Pa3noxkeHue BEKTOpa Mo TPEM HEKOMIUIAaHAPHBIM
BektopaM. IlpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C

IIPUMEHEHNEM TPaBUJI ACUCTBUI C BEKTOPaMH

[IpssMmoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreitmue 3agaun B KOOpAWHATAX. YTOJ MEXIy BekTopamu. CkaisipHOe
MPOU3BEJACHUE BEKTOPOB. BBIYMCIEHUE YIIIOB MEXKIY NPSIMBIMH U IIJIOCKOCTSMH.

KOOp,Z[HHaTHO—BCKTOpHBIﬁ MCTO/J IIPU pCHICHUU I'COMCTPHUUCCKUX 3a a4



IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3yJbTATaM O0CBOEHUSI
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 0011ero
o0pa3zoBaHust

Bnagenue meromamMu A0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3a7ady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHSATHSIMH: OIpEIEICHUE,
aKCUOMa, TEOPEMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITHUPOBKH; IPUMEHSTh UX; YMEHHE (OPMYyITUPOBATH
oOpaTHOE U MPOTHUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOIUTH NMPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTeMAaTHYECKOW HHIYKLHH;
IIPOBOAMTH  JIOKA3aTeIbHBIE PACCYXACHHUA IIPpU DPELICHUU 3a1ady,
OLICHMBATh  JIOTMYECKYIO  IPABUWIBHOCTh  PACCYXKICHUH;  yMEHHUE
OIIEPUPOBATh IMOHATUSAMHU: MHOXKECTBO, ITOAMHOXECTBO, ONEPALUU HAJ
MHOXECTBAMHU; YMEHHME HCIIOJIB30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapart JJIs OIIMCAHMsI PEalIbHbBIX MPOLIECCOB U SBJIECHUI U IIPU PELICHNUN
3aja4, B TOM 4YHCIE M3 JAPYrUX YYEOHBIX MpPEIMETOB; YyMEHHE
OIepUpOBaTh MOHATHAMMU: rpad, CBSI3HBINA Ipad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U OIUCHIBaTh TIpadbl Pa3TUYHBIMU

croco0aMu; UCTIONb30BaTh rpadbl MPU PEIICHUH 33024

YMeHue ornepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YUCIIO, IEJ0€ YUCTIO,
CTENEHB C ILIEJIBIM TOKa3aTesieM, KOPeHb HaTypalbHOM CTENEeHU, CTENEHb
C palMoHAIbHBIM  [OKa3aTeleM, CTeNeHb C  JIEHCTBUTEIBbHBIM
MoKasareyneM, JiorapudM UYUCIIa, CHHYC, KOCHHYC M  TaHTCHC
MPOM3BOJIBHOTO YHCIA, OCTATOK IO MOAYINIO, DPALMOHAIBHOE YHCIIO,
UppalMOHATTFHOE  YWCJIO,  MHOXXECTBA  HATYypalbHBIX,  IEJNBIX,
palioHaNbHBIX, JCUCTBUTENBbHBIX YHCET; YMEHHE HCIIOIb30BaTh
MPU3HAKU JIETUMOCTH, HAaUMEHbBIIUK OOIIMNA JENUTENh U HaUMEHbIIIEe
o0miee KpaTHOe, anroput™ EBKinaa mpu pelieHuu 3aj1a4; 3HaKOMCTBO C
pa3IUYHBIMM ~ TO3UIIMOHHBIMA ~ CHUCTEMaMM  CYHUCIICHHS;  YMEHHE
BBITIOJTHATh BBIYMCIICHUE 3HAYCHHH W TPEeoOpa3oBaHUs BBIPAKEHHUHA CO
CTeEeHSIMH W Jorapudmamu, mpeodpazoBaHusi IPOOHO-PAMOHAIBHBIX

BBIpa)KeHPIfI; YMCHHC OIICPUPOBATL IIOHATHUAMH: ITOCJICOAOBATCIIBHOCTD,



apudpmeTnyecKas nporpeccus, reoMeTpuyecKas rporpeccus,
OCCKOHEYHO yOBIBalOIIas TIeoOMETpUUYecKas MpOrpeccus; yMEHHe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJI€ C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpPOBATh MOHSATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COTPSDKEHHBIE KOMIUJICKCHBIE YMCTIa, MOYJIb U apTYMEHT KOMIUIEKCHOTO
gyrcna, ¢opMa 3amucH KOMIUIEKCHBIX 4ucen (FeoMeTphuecKas,
TPUTOHOMETpPUYECKass W  aiareOpandeckas); yMeTb  MPOU3BOJIUTH
apupMETHYECKUE JEUCTBHS C KOMIUICKCHBIMH YHCJIAMH; TPHBOJIUTH
MpUMEPBHl  UCTOJIB30BAHMS  KOMIUIEKCHBIX  YHCEJ;  ONEpUpOBATH
MOHATUSAMM: MaTpuma 2x2 u  3x3, onpeenurenb  MaTpULbI,

FGOMCTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTEIIA

YMeHue onepupoBaTh MOHSITHAMU: pPalMOHATIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTeNlbHbIE, CTETEHHbIE, JIorapu(MHUUECKHe, TPUTOHOMETPUUYECKHe
yYpaBHEHUST U HEPABEHCTBA, HMX CHCTEMbl; YMEHHE OINEPUPOBATH
MOHSTUSMH: TOXJIECTBO, TOKJIECTBEHHOE MPEoOpa3oBaHHE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUW U HEPABEHCTB, PaBHOCUIHHOCTH
YpaBHEHUU, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHHS,
HEPaBEHCTBA U CUCTEMBbI C IOMOIIBIO PA3TUYHBIX MPUEMOB; pPEIIATh
YpaBHEHHs, HEPAaBEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSIThH
YpaBHEHHUS, HEPABEHCTBA, MX CUCTEMBI ISl PEIICHUS MAaTeMaTUYECKUX

3aa4 1 3a/la4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaHLHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHSAMHU: (QYHKUUS, YETHOCTh (DyHKIMH,
NEPUOJIMYHOCTh (DYHKIIUHM, OrpaHMYEHHOCTh (YHKUIUH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKIUHA, HAaHOOJbIEe U HAUMEHbIIIEEe 3HAYCHUS
(GYHKIMU HA IPOMEKYTKE, HeNpepbIBHAS (DYHKIIMS, aCUMITOTHI Ipaduka
¢dbyHKLIMY, TIepBast U BTOpasi NPOM3BOJHAS (YHKLUHU, TECOMETPUUECKUN U
¢u3nveckuii CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, OIpeneIEHHBIN
MHTErpaji; yMEHHE HaXOJIUTh aCUMMTOTHI Tpaduka (QyHKIUH; yMEHHE
BBIUUCIIATh TPOM3BOJHBIE CYMMBI, IIPOM3BEIEHHS, YacTHOTO U
KOMIO3ULUN (YHKLUH, HAXOQUTh YpaBHEHHE KacaTeJbHOW K Irpaduky
(GyHKINW; yMEHHE HAaXOIUTh INPOW3BOAHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCMOIb30BaTh MPOU3BOIHYIO MAJIS HCCIEN0BaHMUs (YHKLUH,
HAXOJIUTh HAWOOJbIIME M HAUMEHBIINE 3HAYCHUS (YHKIMN; CTPOHUTH
rpadMKd MHOTOWIEHOB C HCIOJIb30BAaHUEM ammapaTa MaTeMaTHYeCKOIro
aHajaM3a; TMPHUMEHATh TPOU3BOAHYIO JUISI HAXOXKICHUS HAMIYYILEro

pEeIICHUA B INPHUKIAJHBIX, B TOM YHCJIIC COIHAIIBHO-DKOHOMHUYCCKHUX M



bu3HYecKUX 3a7adax; HAXOIUTH TUIOMIAIA U 00BEMBI (PUTY C TTOMOIIHIO
WHTErpajia; MPUBOIUTH TMPUMEPbl MATEMATHYECKOTO MOJICIHPOBAHUS C

NoMOIIBI0 AU epeHInanbHBIX YpaBHEHUH

YMeHue omnepupoBaTth MOHATUSAMU: Tpapuk QYHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIMSA (YHKUUH, JTUHEeHHas (yHKIMS, KBaJpaTH4Has
byHKIHSA, parmoHaIbHast byHKIHA, CTETIeHHas byHKIWSA,
TPUTOHOMETpPUUYECKHE  (PYHKIUH, OOpaTHble TPUTOHOMETPHUYECKHUE
¢byHKIMM, TOKa3aTeldbHAas | Jorapudmudeckas QGYHKIUU; YMEHHE
CTpOUTh TpadUKH H3YYCHHBIX (DYHKITUH, BBITIOJHATH NPEeoOpa3zoBaHUs
rpaduKoB (YHKIIHHI, UCTIONb30BaTh TpaduKU ISl U3YUYEHUS MPOIIECCOB U
3aBUCUMOCTEH, MpHU pelleHUH 3a7ay U3 APYruxX y4eOHbIX MPEIMETOB U
3a7a4 U3 peajbHOM JKU3HU; BBIpAXaTh (POPMYIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIBb30BaTh CBOMCTBA W Tpapuku (QyHKIMH Ui
peleHns ypaBHEHHI, HEPaBEHCTB U 3a/1a4 ¢ IapaMeTpamu; u300pakaTh
Ha KOOPAMHATHOW IIJIOCKOCTH MHOXECTBAa pEIICHUH YypaBHEHHI,

HCPABCHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3a/ladd pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 337a4l U3 00JaCTH YIPABJICHUS JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATh BBIPAKEHUS, YPaBHEHMsI, HEPaBEHCTBA M HUX
CHUCTEMBI II0 YCIIOBUIO 3aJa4M, HMCCICIOBaTh IIOJYyYEHHOE DPEIICHUE U
OLIEHMBATh IPABJIONOAOOHOCTh pPE3YyJIbTATOB;, YMEHHE MOJAEIMPOBATH
peanbHbBle CUTyallUM Ha S3bIKE MATEMAaTUKHU; COCTABJIATh BbIPAKCHUS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCJIOBHMIO 3aJayH,
UCCIENA0BATh IIOCTPOEHHBIE MOJEIHM C HCIOJIB30BAaHUEM amrapara

anreOpbl, HHTEPIPETUPOBATh NOJIYUYESHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMHU: CpelHee apuMeTHIECKOe, MeInaHa,
HauOoJnpIllee ¥  HAWMEHbIIEe 3HAYEHHUS, pa3Max, JIUCIEePCHS,
CTaH/IapTHOE OTKJIOHEHHWE YHCIOBOTO Ha0Opa; YMEHHE U3BIIEKaTh,
MHTEPNPETHPOBATh HH(POpPMAIHMIO, TPEICTaBIEHHYI0 B TaliMIax, Ha
auarpaMmax, rpaukax, OTpaskarollyto CBOWCTBA PEAbHBIX MPOILIECCOB U
SIBIICHHIA; TIPEJICTABIIATH HH(POPMAIIHUIO C TIOMOIIBIO TAaOJHII M TUATrpaMM;
UCCIIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCIE C NPHUMEHEHHUEM
rpadMuecKuX  METOJOB UM  DIIEKTPOHHBIX  CPEACTB;  rpaduvecku
UCCIIEIOBAaTh COBMECTHBIC HAOJIOACHWS C TOMOMIBIO  JHArpaMm

pacccuBaHud U JIMHEHHOM perpeccuun
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YMeHHE OnepupoBaTh NOHATHAMU: CIyYalHBIA ONBIT WM CIIy4ailHOE
COOBITHE, BEPOATHOCTb CIYYalHOIO COOBITHS; YMEHHE BBIUUCIATH
BEPOSTHOCTh C HCIIOJB30BaHUEM TIpaUUeCKUX METOJOB; NPUMEHSTH
(bopMysBl CIIOKEHHUS M YMHOXEHHUS BEPOSTHOCTEH, (OpMyJy MHOJIHOM
BEPOSTHOCTH, popMmyny bepHymin, koMOMHaTOpHbIE (HaKTHI U POPMYJIBL;
OLIEHMBATh BEPOSITHOCTH pEAJbHBIX COOBITUH; YMEHHME OINEepUpPOBATH
MOHATUAMM: Ciy4ailHasi BEJIMYMHA, paCIpeleieHUe BEpPOSTHOCTEMH,
MaTEMaTHUYECKOE OKMJAaHHWE, OUCHEPCHA M CTaHIAPTHOE OTKIOHEHHE
ClyyailHOH BeNWYMHBI, (QYHKUUU paclpenesieHus: W IUIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEJbHOTO W HOPMAaJbHOIO PpaCIpElEICHUN;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeleseHui JUis
peleHusl 3aJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIEIOBAHUIM; YMEHHE TPHBOIAUTH MPUMEPHI
NPOSIBICHUS 3aKOHA OOJIBIIMX YKMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMCHHUE OIIEPUPOBATH IMOHATUSAMU: COYETAHNE, IEPECTAHOBKA,
YHUCIO COYETAaHWH, YHCIO IEepecTaHOBOK; OMHOM HploTOHA; ymeHHe
MPUMEHATh KOMOMHATOPHBIE (DAKThI M pacCyKICHUS IJIsl pEeIeHUs 3a/ay;
OLICHUBATh BEPOATHOCTH peaJIbHBIX COOBITHIA; COCTaBJIATh

BEPOSTHOCTHYIO MOJIEJIb U HUHTEPIPETUPOBATH NIOJYUCHHBINA PE3YNIbTAT

YMeHHe oOmnepupoBaTh IOHATHUSAMHU: TOYKA, IIpsAMas, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIVIA, IUIOCKMH yroi,
JBYTPAHHBI yTOJ, TPEXIPAHHBIA YIoj, CKPELIUMBAIOIIMECS IIPSIMBIE,
MapaJUIeIbHOCTh U NMEPIEHIUKYISPHOCTD NPSAMBIX U IUIOCKOCTEH, yroil
MEXKIYy MNPSMBIMH, YrOJI MEXAY IPsIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH A0 IIOCKOCTH, PACCTOSHHUE MEXIY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHHUE UCIIOIb30BATh IIPH
peleHnH 3aJad U3ydeHHbIE (PAKTBI MU TEOpEeMbl IUIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJENH C IOMOILBIO TI'E€OMETPUUYECKHUX IOHATHH U

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU NPAKTHYCCKUC 3aa4n

YMeHnue omnepupoBaTh MOHATUSAMU: IUIOLIAAb (PUTyphl, 00BEM (UTYPBHL,
MHOTOT'PaHHMK, MPAaBUIbHBIH MHOTOTPAHHUK, CEYCHHE MHOIOIpaHHMKA,
KyO, TmapajuleNienuneN, Npu3Ma, NupaMmuia, (Gurypa u TOBEPXHOCTH
BpallleHHs, LUWIMHApP, KOHYC, wap, cdepa, Iomaas cepsl, MIomanb
MOBEPXHOCTH MHPaMM[bI, TPU3MBI, KOHycCa, IMIMHApa, 00BEM Kyoba,

MPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMHuabl, MPU3MbI, IWIHHIPA,
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12

13

KOHYycCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYCHHUSI KOHyCa W IMIUHIpA,
napajulelbHble OCH WM OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascs c@epsl, NUIMHIPA, KOHYCa; yYMEHHE CTPOUTH CEueHHE
MHOT'OTpaHHHKA, U300pakaTb MHOTOTPAHHUKH, (QUTYpPBl U MOBEPXHOCTH
BPAIICHHS, UX CEUYCHUS, B TOM YHUCIIE C TIOMOIIBIO 3JICKTPOHHBIX CPECTB;
yYMEHHE NMPUMEHSATh CBOMCTBA T€OMETPHYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHPOBATH OIpPEIEIICHUS] U3Y9aeMbIX (DUTYp, BBLABHTATh THITOTE3BI
O CBOWCTBAaxX M NMPU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOJIUTH Kiaccupukamuio Guryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIMMBIE JONOJHHUTEIbHbIE

MOCTPOCHHUSI

YMeHue omnepupoBaTh TOHSATHSIMH: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbI MePeHOC, CUMMETPHS Ha IUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00Us, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXWUTEKType; HCIOJb30BaTh I'€OMETPUYECKUE OTHOILIEHUS
IOpU PpELICHUU 3a/ady; HaXOAWUTh IEOMETPUYECKHE BEJIWYMHBI (IJIUHA,
yroj, IUIOIAAb, OOBEM) TPU pEUICHHH 3a1ad H3 APYTruX Y4eOHBIX
IPEIMETOB U U3 PeajbHOM JKU3HU; YMEHHE BBIUUCIATh T€OMETPUYECKHE
BEJIMYMHBI (AJUHA, YTOJ, IUIOWa]b, OOBEM, IUIOIAAb MOBEPXHOCTH),
UCMONb3ys H3y4eHHbIE (DOPMYNBI M METOABI, B TOM YHCIE: IUIOMIAb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCa, IIMHAPA, IUIOMAAb chepsr;
00bEM Ky0a, MPSIMOYTOJILHOTO MapajuieNenuiesa, TUpaMuIbl, MPU3MBI,
IWINHIpPA, KOHYCa, Iapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

MoTI00HBIX (puryp

YMeHue onepupoBaTh NOHATUSIMU: NPSAMOYTOJIbHAs CUCTEMAa KOOPAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MpPOM3BEIEHNE BEKTOpa Ha YHCIIO, Pa3loXKeHHe BeKTopa Mo 0a3ucy,
CKaJIIpPHOE TIPOW3BEJCHUE, BEKTOPHOE MPOU3BBEIACHUE, YTON MEXKIY
BEKTOPaMH; YMEHHE HCIIOJIb30BAaTh BEKTOPHBIA M KOOPJAMHATHBIN METOJ
JUISL pPEIICHHWS TEOMETPUUYECKMX 3ajJad M 3amad  JAPYruX ydeOHBIX
MPEAMETOB

YMmenue BbIOMpaTh MOAXOMSAIIMA METOZA JJii pelIeHHs 3aJauu;
MMOHUMAHWE 3HAYUMOCTH MAaTeMaTUKU B U3YYEHUU TMPUPOJHBIX U
OOIIIECTBEHHBIX  TPOIECCOB W  SIBJICHUH; YMEHHE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MATCMATHUKHW B HCKYCCTBC, YMCHUC IIPUBOIAUTH



IIpUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHWCKOM H  MHUPOBOU

MaTeMaTHU4IeCKOM HaYKH




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

Kon
1 Yucna 1 BBIYUCIICHUS
1.1 HarypanbsHblie u nenbie ynucia. [Ipu3Haku 1eIUMOCTH ENBIX YHCEe
15 Pammonaneubie  umcina. OOBIKHOBEHHBIE U JIECATUYHBIC JpOOHM, TPOIICHTHI,
' OecKOHEYHbIE TIEPUOINUECKHE IPOoOH
13 ApudmeTrueckuii KOpeHb HaTypaldbHOW cTemneHu. [[eficTBus ¢ apudMeTHIeCKUMU
' KOPHSIMHU HaTypaJbHON CTETIeHU
14 Crenens ¢ 1enbIM nokaszateneM. CTeneHs ¢ pallnoHaIbHBIM MoKa3aTeneM. CBoHCTBa
' CTENEHU
L CuHyCc, KOCMHYC W TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHT€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JlecaTudHble U HaTypadbHbIC JOTapu(MbI
JleiictButenpHble  4YuCia. ApUPMETHYECKHE OIEpalud C JICHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BBIYUCIIEHUS, PAaBUIa OKPYTJIEHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIUUCICHUN
1.8 [IpeobpazoBanue BoIpaKeHUN
1.9 Kommnekchsle uncna
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 Lemnbie u 1poOHO-paIlMOHATBHBIE YPAaBHEHUS
2.2 HppannonanbHbie ypaBHEHUS
2.3 TpuronomeTpuieckre ypaBHEHUS
24 [TokazarenbHble U IOTapUPMUUECKHE YPABHEHUS
2.5 [{ensie 1 1poOHO-palMOHATBHBIE HEPABEHCTBA
2.6 HppauronaibHbie HEPAaBEHCTBA
2.7 [TokasarenpHBIC U IOTApUPMUICCKIEC HEPABESHCTBA
2.8 TpuroHomeTpuuecKue HEPaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Matpuiia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeenTenb MaTpHULIbl



3 OyHKIUH U TpaPUKH
31 OynHkius, cnocoObl 3amaHus ¢(yHkuuu. ['padpuk Qynkumu. B3anmHO 0OpaTHBIE
' dbynkuun. YétHpie u HeuéTHBIC QyHKIMH. [leproandyeckue GyHKITIN
OOnacTe ompeneneHuss W MHOXKECTBO 3HaueHMM ¢yHkuuu. Hymun ¢yskuumu.
32 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBI (yHkuud. HauGomnbiiee U HauMeHbIee 3HAYCHHE
(GYHKLINU Ha TPOMEKYTKE
33 CrenenHass ¢yHKUMS C HaTypaJbHbIM W IIeJbIM ToOkKa3areiaeM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS n-0i CTENEHU
34 Tpuronomerpuueckune GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKLINH, KX CBOMCTBA U IrpaduKH
36 Toukm paspeiBa. AcuMnToThl rpadukoB ¢yHkuuii. CBoiicTBa  (QyHKUIUH,
' HENPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTensLHOCTH, CITOCOOBI 3aJaHM ITOCIEN0BATEIHLHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas mporpeccu. @opmyia CI0XXHBIX MPOLIEHTOB
4 Hayana maremaTtnueckoro anaiusa
4.1 [TpousBoanas ¢pynkumu. [Ipon3BoHbBIC 3JIeMEHTAPHBIX ()YHKITHI
[Ipumenenne nNpPoOU3BOAHONW K HCCIENOBaHUIO (QYHKIMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOOJNBIIEro ¥ HaWMEHBIIETo0 3HaYeHUS (YHKIMHU Ha
OTpe3Ke
43 [TepBooOpa3nas. UnTerpan
5 MHokecTBa U JIOTUKA
5.1 MHoxecTBO, onepauu HajJ MHOKecTBaMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 Kom6unaropuka
7 ['eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuK"
7.4 Tena v MOBEPXHOCTH BpalIEHUS



7.5 Koopaunats! 1 BEKTOPHI
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