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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcss 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPEHEro OOIIero 00pa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPAJAMIMA POCCHUICKOTO 0O0pa3oBaHUS.
Peanu3zanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsI CaMOPA3BUTHSI U HENPEPHIBHOIO 0O0pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOrO Kypca TE€OMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHHs OO0YyCJIOBJIeHA MPAKTUYECKOH 3HAYMMOCTHIO METANpeJIMETHBIX |
MPEAMETHBIX PE3yIbTaTOB OOYYCHHS TC€OMETPHU B HAIPaBICHUU JTUYHOCTHOTO
pazBuTHs oOydarommxcs, GoOpMHpPOBaHUA (YHKIIMOHATBFHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3y4CHUs IPYTUX YUEOHBIX NUCIUIUTHH. Pa3BuTne y o0yJarommxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUH T€OMETPHUYECKHX
abcTpakIuii, COOTHOIICHUH pPEaJbHOrO0 W WJACaJbHOTO, XapakTepe OTPaKEHUs
MAaTEMaTUYECKOM HAyKOW SBIIEHUW U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPUHU B CHCTEME HAYK U POJIM MATEMAaTHYECKOTO MOJCIUPOBAHUS B HAYTHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaluxcs, a TakKe KauyeCTB MBINIJICHUS, HEOOXOAMMBIX IS aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust sBisieTCsl OMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3YUYEHHUS Kak
JTUCIMIUTAH €CTECTBEHHO-HAYYHOW HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIIUIeHHE, (OpMUpPyeMoe IPH H3YYCHUH OOyYaronuMuUCs
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIE pEIICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIMPOBEpPraTh
TUTIOTE3hI HETOCPEACTBEHHO WCTOIB3YIOTCS TPH PENICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeSITeNbHOCTH uejoBeka. OpHeHTalnus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CcoluaibHOro ObiTus, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH.  OmepupoBaHUE  MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEIMHSET pa3HbIC BUABI yYEOHOH | TPYJOBOH JESITCIBHOCTH,



ABJISIETCS OJHUM M3 TPO(PECCHOHATBLHO BAXXHBIX KAadyeCTB, MOITOMY akKTyallbHa
3amaga (HOpPMUPOBAHKS y OOYYArONIUXCSl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JI€ATEIbHOCTH 110 MHOTUM HaIPABJICHUSIM.

[lens ocBoeHusi mporpamMbl ydeOHOro kypca «['eomerpusi» Ha 0Ga3oBOM
ypoBHE 0OydeHus — 00meoOpa3oBaTebHOE U OOIMIEKYJIbTYpPHOE pPa3BUTHE
oOyvarommxcs  4epe3  0OecrieueHHEe  BO3MOXKHOCTH  NPUOOpETeHus U
HCTIOJIb30BAHUSI CUCTEMATHYECKUX TE€OMETPUYECKHUX 3HAHUW U JCUCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOIOJDKEHUST 00pa30BaHUs
0 CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE IMpeaHa3HA4YeHA s
OOyJarOIIMXCs CPEHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOI'O 001ero oopaszoBanus. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTH OOIIHME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenuduKkod TeoOMETpUU W HEOOXOIUMBbIE [Jii JKU3HU B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTb M3YYUTh FeOMETpHUI0 Oojee
riIy0OKO, €Clid B JajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B TE€OMETPUUYECKHX
3HAHUAX B MPOGECCHOHAIBHON eI TEILHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TMPOrpaMMbl 00ECIIEUMBAETCS pelICHUEM
COOTBETCTBYIOIIMX 3ada4. IIpuopuTeTHhIMHM 3aJadyaMM  OCBOCHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisitoTCS:

e (opMupoBaHuE TPEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (¢opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpallCHUS
KaK O BOXHEUITUX MaTeMaTHYECKUX MOJIEISX, MO3BOJISIONIUX OMUCKHIBATH
Y U3y4YaTh pa3HbIC SIBJICHUS OKPYKAIOIIET0 MUPA;

e (QopmMupoBaHue yMEHMs paclo3HaBaTh Ha YepTekax, MOJCISIX U B
peaibHOM MHUPE MHOTOTPAHHUKH U TeJIa BpaIllCHHUS;

e OBJIAJICHHE METOJIaMH PEIICHUs 3a/lad Ha MOCTPOEHUS Ha H300pKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMupOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMU O
MHOTOTPAHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QAITOPUTMAMHU  PEUIEHUS  OCHOBHBIX  THUIOB  3a3]aY;
dbopMUpOBaHME YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JIOKa3aTeJbHbIC
paccyXJeHus B XOJI€ pEUIeHUsS] CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e Dpa3BUTHE WHTEIUJIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEMH
oOyyarommuxcsi, I03HaBaTeIbHOW  aKTHMBHOCTH,  HCCJIEI0BATEIHCKUX
YMEHHI, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKHUX
NOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTyallMsIX M TNPU HU3YUYEHUU JAPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (OpMyIUpoBaTh HMX Ha S3BIKE
F€OMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHATh OCBOCHHbIN
FEOMETPUYECKUM amnmapar il pelieHUus] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAdalle €ro MU3y4YeHHs 3a7ay, pEIIaeMbIX HAa YPOBHE
WHTYWUTUBHOTO MO3HAHUS, ¥ OMPEACIIEHHBIM 00pa3oM OpraHM30BaHHasi padoTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3yUYECHUIO MTPEIMETA.

[Ipennourenue oTnaércsi HArsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEJACTABICHUN Y
ydalmxcsi B Kypc€ CTEpPEOMETPHM MPOBOJAUTCA 3a CUET pELICHUs 3ajJad Ha
CO3/aHME€  TPOCTPAHCTBEHHBIX O0pa3oB U  3a7a4 HAa  ONEpPUPOBAHUE
POCTPaHCTBEHHbIMU o00Opazamu. CoznaHue oOpa3a TPOBOJUTCS € OMOPOM Ha
HarISIAHOCTh, a ONEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOITHOTO COJIEPHKAHUS.

OcHoOBHBIE cozepikaTelibHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JTOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO IO COAEPXKATEeNbHBIM JIMHUSM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CPEIHETr0 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs paboueld mporpaMmbl, pacHpeAcJ€HHBIM MO ToJlaM OO0ydYeHHUS,
CTPYKTYpPUPOBAHO TakuM 00pa3oM, 4YTOOBI OBJIQJICHUE TE€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYMATENIBHO, C
COOJTIO/IEHNEM TIPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUYAINCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaroIMXCs, pacIupss |
yriyossisa e€, o0pasys MpoYHble MHOYKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B HeAeno B 10 kimacce u 1 yac B
Heneno B 11 kimacce, Bcero 3a jiBa rojia o00ydenus - 102 yueOHBIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHAITUS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuieJibHble M CKpeuuBaromuecs npsMmbele. [lapamnensHOCT NPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU M IUIOCKOCTHU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: [apaJUIeIbHbIE IJIOCKOCTH; CBOMCTBA
napajjiebHbIX TUiockocTel. [lpocreifive mnpocTpaHcTBeHHbIE (UTYypBl Ha
IUIOCKOCTH: TETPa’ap, KyO, MapajuieenuIe]]; HOCTPOEHUE CEUEHU.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, NPSAMBIE MapauiebHbIE W TEPHEHAUKYISIPHBIE K IIJIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsSMOu
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKUUst  (GUTypbl  Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAuKyIspax.

MHoOrorpaHHuKHu

[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuka. [Ipu3ma: N-yronbHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI, TIpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAA IMOBEPXHOCTh MIPU3MBL. [Tapamutenenunen, MPAMOYTOJIbHBIN
napajuiesenunes; u ero cpoucrsa. [lupamupa: N-yroinpHas nupamuja, 'paHd U
OCHOBaHHWE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MTUPAMU/IbI; TPABUIIbHAS U
yCeu€HHas MNUpaMuia. ODJEMEHTbl TpuU3Mbl W nupamujbl. [IpaBunbHbIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWJIBHOIO MHOIOTPAHHUKA; MPaBUJIbHAS IPU3MA U
IIpaBUWJIbHAS IHPAMUJA; [PaBWIbHAsg TPEYTOJbHAsA NUPAMUIA W IPABUIBHBIN
TeTpadp; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noAeKadap U ukocadap. CeueHns NpU3Mbl U TUPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAAX, Napajuielenurnenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHaiv, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPHU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOM MUPaMUBbI,
TeopemMa O Iulomanu yceuéHHoM mnupamuabl. [lonsitue 06 o00bEMe. OOBEM
MUPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue IUJIMHIPUYIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: oOcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, oOOpasyromias W OCb;, IUIOMaJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KoHyC: ocHOBaHME U BepinHa, oOpasyronias
U OChb, IUIOMIaJb OOKOBOM U TOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MMOBEPXHOCTU C]ephl.
B3anmHoe pacrnosoxxeHue chepbl U MIOCKOCTH; KacaTellbHasi TJI0CKOCTh K cdepe;
MJI01A/1b CEPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIIMH/Ipa U KOHYCA.

KoMOuHanuu Ten BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OMHUCaHHBIA OKoJIO cdepnl; chepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJIO
BpalCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpSIMOYTOJILHOTO Tapajuienenunena v ciaeAactBus u3 He€. OObEM HWIMHJpPA,
konyca. O0bEM 1mapa u mIomassb chepsl.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajuielbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUs
nrapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKeHUE U BEIUUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TpaBUJI JEUCTBUU C BekTopamu. [IpsiMoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnunatel BekTopa. Ilpocreitmume 3amaun B
KOOpAWHATaX. YTol Mexay Bekropamu. CKalIpHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI TMPOrPaMMbl y4eOHOTO TpeameTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOTO WI€Ha POCCUUCKOro OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHICCKHX OCHOBax (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TrpaxiaaHCKoro ooOmecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBbHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakTIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOLLJIOMY U HaCTOSIIIEMY POCCUMCKOW MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUUYECKOM IITKOJIBI,
K WCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYTHX HayKaxX, TEXHOJOTUAX, chepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKHU U IESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3az7ay, peleHn, paccyXICHUN;
BOCIPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMuYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBOoro u 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBbIO (3710pOBOE TMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/IbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUAX CIIOPTUBHO-030OPOBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyay, OCO3HAHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
pasmuuHbIM  cepam  TPOPECCHOHATBLHOW  JICATCIIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M € MPHIOKEHUSIMH, YMECHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeli mnpodeccnrn W peaTu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



FOTOBHOCTBIO M  CIHOCOOHOCTHIO K MaTeMaTU4eCKoMy OOpa3oBaHUI0 U
caM000pa30BaHUI0 HAa TPOTSIKECHUU BCEU JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKHX 3aJ1a4 MATEMaTUYECKON HAIPaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-?)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
CpeImbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOseM;
OpHEHTalMell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIs pelieHus 3aaad B
00JaCTH OKpYy’Karomlell cpebl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM JIJIsl OKPYXKAIOLEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MpPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl UYeJOBEHYECKON AesTeNbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH ISl DPA3BUTHUS I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTEeMaTUKH W MaTEeMaTUYECKON KyJIbTypOW KaK CPEJCTBOM TO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUSI MPOTPaMMbl Y4e€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yTCA OBJIAICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUSHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetlCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a306biX KOSHUMUBHLIX NPOYECCO8 00Y4arowuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJCamweeo  Mupa;  npumeHeHue  J102UHeCKUXx,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIABIIATHh U XapaKTEPU30BaTh CYNICCTBEHHBIC NMPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATUH, OTHOUICHWH MEXIY TNOHATHAMH; (OPMYJIUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAWTEIBHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H W
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npejiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKHU, JIETyKTUBHBIX M
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHUI (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEITLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJb30BaTh BOIMPOCH KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHAaBIWBATh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHWIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, POLECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pE3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMpoliecca, a TaKXKe BbIIBUTATh
MIPEATOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMAIIMH, TaHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BOMPOC U IS PEIICHUS 3a1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3jIUYHBIX  THUIIOB,
aHAMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTYypHUpOBaTh MH(MOPMAIIUIO, TIPEACTABIATh €€ B Pa3IWYHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHbopMauu o CaMOCTOSATEILHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUYHO, TPaMOTHO BBbIpa)XaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJy pellieHus 3a]jaul, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
poOJIeMBI, pelIaeMoi 3aJ1auM, BbICKa3bIBATh MU, HAIICJICHHBIE HA MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyInupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
OPEACTaBIATh  PE3yJbTaThl  pEIIeHHs  3aJadud,  IKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NMOHMMAaTh W  HWCIONB30BaTh  MPEUMYIECTBA  KOMAaHIHOW U
WHIUBUTYTBHON PaOOThI IPH PEIICHUH YUEeOHBIX 3a/1a4; TPUHUMATH I1E]Th
COBMECTHOUW JCSATEIHHOCTH, TIUIAHUPOBATH OPTaHHU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
U pe3ynbTar paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 pelieHus
C Y4€TOM HMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHopMamm.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUH W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOITPOBEPKH, CAaMOKOHTPOJISI —IIpolecca |
pe3yJbpTara peluieHus MaTeEMaTUYEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, JAaHHBIX, HAMJICHHBIX OITMOOK, BBISBICHHBIX TPYTHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJbTAaTOB JESTEIbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMU: TOUYKA, NIPsAMas, IIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IPU PEUICHUU
reOMETPUYECKHUX 3aad.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccudumupoBaTe B3aUMHOE pacCIOIOKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TpaHW JBYTPAaHHOIO YIJIa,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yroyl JBYIPaHHOIO yIJa; rpajycHas Mepa
JBYTPAaHHOT'O yTJa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUJILHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMKia; MpU3MA,
PsIMOYTOJIBHBIN NapaJijiesienumne, Ky0).

KnaccupumupoBat ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHS  AJiA
KJacCU(pUKauu (BBITYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE IPU3MBbI, [IApAJIEIIETIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrh ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00paslam Uiu
QITOPUTMAM, TPUMEHSSI W3BECTHBIE AHAUTUYECKHE METOJbl MPHU PELICHUU
CTAaHJAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYHMCIICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMHM, OT TOYKM JO IPAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAOIIUMUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3lam Wiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCIECHHE YIJIOB  MEXAY
CKPEIIMBAIOIIUMHACA MNPAMBIMHA, MEXKIYy MPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisat 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTI'OTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (OpMYyJ; BBIYHCIATH COOTHOIICHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00bEMaMU TTOI00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U
IJI0CKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPEICTABICHHYIO Ha YepTexkax U
PUCYHKAX.

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, NPEAnoaralinX HECKOJIbKO IaroB PEUICHUs], €CIIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHAT, OpocTEHIIME MPOTPAMMHBIE  CPEICTBA W AJIECKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOaNTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IppMeHATh MOTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAIBHBIC
CUTyallul W IPUMEHATh HM3YUYCHHBIE IOHATHUS B IPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIHPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallud Ha s3bIKE TI'E€OMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUHI U TEOpeM, anmnapara ajareopbl; pemarhb
IIPAaKTUYECKUE 3a7a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATHSIMH: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yroliue
IWIMHIPUYECKON  TMOBEPXHOCTH;  IWIMHADP;,  KOHWYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIEeCKOH TOBEPXHOCTH, KOHYC; cheprudecKkasi HOBEpPXHOCTb.

Pacno3naBathk Tena BpamieHus (UIWHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CETMEHTA; IIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beruncnsath  00BEMBI M MIJIOMIATM  TOBEPXHOCTEH  Tell  BpalieHus,
TrE€OMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy W
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEIO
BpaIcHUs.

BbIYMCHIATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH U 00BbEMaMU
MOTO0HBIX TEJL.



N3o0paxars u3zydaeMble (QUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrIMmoHATh (BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHHUS.

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOpPa30BbIBATH HHMPOpPMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeCTAaBICHHYI0 Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE JEHUCTBUS  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YUCJI0, OOBSICHATH, KAKHMU CBOMCTBAMH OHM 00J1aJaloT.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbBIE
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJISIPHOEC NPOU3BEACHHUE, PpPAaCKIaJblBaTb BEKTOpP IO JIByM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3a/a4, MPEANOJararoluX HECKOJIBKO IIArOB PEIIEHUs], €CJIH YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme.

Pemars mpocredme reoMeTpuYecKue 3aJlaud Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha J0KAa3aTeILCTBO MAaTEMATHUECKWX OTHOIIEHUU W
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHss
M3BECTHBIE METObI IIPY PEIICHUHN CTAHAAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, OpoCTEHlIMEe MPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOAMTE HpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKA3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyalluM W TPUMEHSATh HW3YYEHHBIE IIOHATHS B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallul Ha S3bIKE TE€OMETPHM, MCCIEI0BATh MOCTPOCHHBIE MOJEIHN C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoasnbsie IIpakTnyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
BBenenue B ctepeoMeTpuio 10 bubmmorexa LIOK
A P P https://m.edso0.ru/1c209e37
[IpsiMbIe ¥ TJIOCKOCTHU B MIPOCTPAHCTBE. 12 1 bubmmorexa [JOK
[TapanneabHOCTh NPSMBIX U INIOCKOCTEH https://m.edso0.ru/1c209e37
[lepneHIUKYISIPHOCTD NMPSAMBIX U 12 bubnuorexa [IOK
IJIOCKOCTEN https://m.edso0.ru/1c209e37
bubmuoreka [JOK
1 1
Yrisl MeXIy NPSMBIMU U IUIOCKOCTSMH 0 https://m.edso0.ru/1c209e37
bu6nmoreka [JOK
M 11 1
HOTOTpaHHi https://m.edso0.ru/1c209e37
N bu6mmoreka [{OK
1
OOBEMEI MHOTOTPAHHHKOB o https://m.edso0.ru/1c209e37
[ToBTOpEHME: ceueHus1, pacCTOSHUS U YTJIbI 4 1 bubmmorexa HOK
P ' P e https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
HaunmeHoBaHue pa3aesoB U TeM nudposbie
Ne n/m P Kounrpoabubie IIpakTHueckue (mudpp )
NMPOrpamMMblI Beero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
bubmuoreka [JOK
Tena spamenus 12 https://m.edsoo.ru/1c209e37
n bubnmoreka [JOK
ObnEmb TeN S 1 https://m.edsoo.ru/1c209e37
BexTopbl 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubnnorexa [IOK
p P pocTp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06061IEHNE, 7 1 bubmuoreka [JOK
cHUCTeMAaTH3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne

T
i eMa ypoka

OCHOBHBIE TIOHATUS CTEPEOMETPUU:
TOUKa, psiMasi, MI0CKOCTb,
npoctpaHctBo. [IpaBuna
M300paKEeHHS Ha pUCYHKAX:
N300paKeHMs IIIOCKOCTEH,
HapaJuIeIbHBIX NPAMBIX (OTPE3KOB),
CepeuHbI OTpe3Ka

[TonsTus: nepecexkaromecs
IJIOCKOCTH, MEPECEKAIOIINECS TpsiMast
U IJIOCKOCTh

[TonsTus: nepecekaromumecs
MJIOCKOCTH, NMEPECEKAOITUEC MpsiMast
U INIOCKOCTD

3HAKOMCTBO C MHOTOI'PaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pHCYHKaX, Ha TIPOSKIIMOHHBIX
gepTexax

Hauanwsubie cBeienus o kyoe u
MIUPAMUIE, UX PA3BEPTKU U MOJEIIH.
CeueHust MHOTOIPaHHUKOB

Hauanwsubie cBeienns o kyoe u

KoaunuecTBo 4acoB

Bcero

KouTpoabHbIe
padoThI

IIpakTu4yeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
undpoBbie
oOpa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/aecc77cd

but6mmoreka [{IOK
https://m.edso0.ru/2d8a9c99

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

bubmnoreka [JOK
https://m.edso0.ru/a63959ed

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

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

nUpaMuie, UX pasBEPTKH U MOJIEIH.
CeueHnst MHOTOIPaHHUKOB

TToustue 00 akCHOMATHYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: AKCUOMBI bubmmorexa LIOK
P P puH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTHE 006 aKCHOMATHUYECKOM
8 MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI bubmmorexa [JOK
p p pHit: https://m.edso00.ru/239c8ch4
CTEepEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM
9 MOCTPOECHUU CTEPEOMETPUN: AKCUOMBI Bubmmorexa [IOK
p p pHit: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIICACTBUS U3 HUX
[TonsTHe 06 aKCHOMATUYECKOM
10 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [JOK
P P puH: https://m.edso00.ru/258fc245
CTEPEOMETPHUU U CIIEACTBUS U3 HUX
B3anMHoOe pacnionoxeHue npsMbIX B
1 MIPOCTPAHCTBE: NEPECEKAIOIIHNECS, bu6muoreka [{IOK
NapajuIeIbHbIC U CKPEIIMBAIOLIUECS https://m.edso00.ru/1a2520f6
pSIMBIE
[TapamienbHOCTh NPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
12 napajieJbHbIe IPSIMbIC B Bubmmorexa [IOK
P p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MapaIeNbHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh NPSMBIX U
13 IJIOCKOCTEH B IPOCTPAHCTBE: bu6muoreka [{IOK
[TapamienbHOCT IPSAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
bubnuoreka [JOK
14 VYribl ¢ COHAaNpaBIeHHBIMU 1

https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHaAMH

15 VYron Mexay mpsSMbIMU B bubnmnorexa [[OK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka [JOK
[IPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapainenbHOCTh MIOCKOCTEM: bubnuorexa [JOK
MapaJuIeNIbHbBIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpoiicTBa napaieabHbIX MIOCKOCTEN Bubnmorexa [IOK
P https://m.eds00.ru/e504d656
[Ipocreiime npocTpaHCTBEHHbBIE
19 (buryphl Ha TUIOCKOCTH: TETpad bubmmorexa [TOK
P - TOIPEAD, https://m.edsoo.ru/4a28dc02
Ky0, mapasieenurne
. bubnuotexa [JOK
20 Hoctpoerite cewertit https://m.edso00.ru/1d434d0f
but6mmoreka [IOK
21 II i
OCTPOSHHE CeReHMIH https://m.edsoo.ru/ec26fe5d
KontponbHas paboTa mo teme
99 "[IpsiMble ¥ TIIIOCKOCTH B bu6muoteka [IOK
npocrpasctse. [lapamiensHocTs https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[leprieHIUKyYIIPHOCTH NPAMON U
23 nncr),cxoin’};[e pneH UK IJ)Iﬂ HbIC Bubnmorexa [IOK
- HEPHCHIRYBP https://m.edsoo.ru/b19f6a5d
IpsIMbl€ B IPOCTPAHCTBE
24 [Ipsimble mapasienbHele U bubmuoreka [IOK
MEePIECHANKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble napaiienbHele U bubnuoreka [IOK
MEPIICHANKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyIsIpHOCTH bubnmnorexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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https://m.edsoo.ru/ba545966

HpHMOﬁ U IINTIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyIsIpHOCTH Bubmuoreka [IOK
MPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15
78 Teopema o npssmMoit bu6nuoreka [IOK
MEPIIECHIUKYJISIPHOMN TIIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmoi bubnuorexa [JOK
NEPHEHANKYIISIPHON MIIOCKOCTH https://m.edso00.ru/bd3745f8
30 Teopema o npsimoit bu6muoreka [IOK
MEPIECHIUKYJISIPHOM TIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHIUKYNSIp ¥ HAKIOHHBIE:
3 pacerosmme o tou 10 mrocKoCTH BabmoresallOK
paccTosiHue OT MPSIMON J0 TNIOCKOCTH
[lepneHuKynsip ¥ HAKIOHHBIE:
32 paCPCTOﬁHI/IeYOT 50‘-1[(1/1 JIO TIOCKOCTH, E;ISSJ:I/P/I;T:;;)ES/I; 6fefadd
paccTosiHue OT NPSIMOM J0 IUIOCKOCTH
[lepnieniuKynsip ¥ HAKIOHHBIE:
33 pacI::TOHHI/IeYOT IT)quI/I JI0 TJIOCKOCTH, ngg;?::;aogf:i%?b 8e3
paccTosiHue OT MPSAMOM 70 TNIOCKOCTH
[eprienAUKYISAp ¥ HAKJIOHHBIE:
34 pa(iTOSIHI/IeYOT IT)OIIKH JIO INIOCKOCTH, Eﬁfgﬁ;f;igﬁ};bee 22be
paccTosHUE OT MPAMOU 10 TIOCKOCTH
35 VYriibl B IPOCTPAHCTBE: YIOJ MEXKIY bubnmnoreka [JOK
MPSIMOM U TUIOCKOCTBEO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JTMHEHHBIA yroj bu6nuoreka IIOK
JIBYI'PaHHOIO yrjia https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yToJ, JUHEHHBIA YOl bubnuotexa [JOK
JIBYT'PaHHOI'O yrjia https://m.edsoo.ru/c7c777ed
38 [MepneHIUKYISIPHOCT IJIOCKOCTEH: bu6mmoreka [{JOK


https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK MEPIICHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

[lepneHMKyYISAPHOCTD MJIOCKOCTEM:

https://m.edsoo.ru/ec3e2da3

bubmuoreka [JOK

39 TpH3HAK ne:pneHmeynﬂpHocm ABY% https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[lepneHAMKYISAPHOCTD MIOCKOCTEN:
40 HpI/II)SHaK negneinnxyns{pHocm JIBYX bubmmorexa [JOK
- https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 Teopema o0 TpEX NEpHEHANKYIIAPAX bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAuKyIsIpax Bubmorexa LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX NEPHECHAUKYIIAPAX Bubnmorexa LIOK
https://m.eds00.ru/9f246736
KontponbHas paboTa o TeMam
44 "IlepneHIUKYJIAPHOCTD MPSIMBIX U bubmuoreka [{JOK
miockocte" u "Y el MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"
[ToHsATHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBITTYKJIbIC U HEBBITYKJIbIC bubmmorexa [JOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OTpaHHUKa
[Ipu3ma: N-yronpHas Npu3Ma; rpaHu U
46 OCHOBaHMS MPU3MbI; IpsiMasi U bubmuoreka [IOK
HaKJIOHHAsI IPU3MBI; OOKOBasI U https://m.edsoo.ru/b4ad63ad
MIOJIHASI IOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, OpsIMOYTrOJIbHBII bubnuotexa [JOK

napauiCJICIuIca U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
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[Mupamuna: N-yronpHasi nupamMmuaa,
TPaHU U OCHOBAHUE MUPaMUJIbL;

48 OOKOBasi U MOJHAS MOBEPXHOCTh bubmmorexa LOK
. https://m.edsoo.ru/fblcd0a5
NUPaMUJIbL; IPaBWIIbHASA U yCeUEHHAS
nupamuia
[IpaBuIBHBIE MHOTOTPAHHUKU:
MIOHATHE NTPaBUIIBHOTIO

49 MHOTOTPaHHHUKA; IPaBUJIbHAS ITpU3Ma bu6muoteka [IOK
Y MIpaBUJIbHAs TMpaMU/a; TpaBUIbHAs https://m.eds00.ru/074c8865
TpeyrojibHasi NupamMuaa u
IIPABUIIBHBIN TETPasdaAp; KyO
[IpencrasieHue o NpaBUIBHBIX

50 MHOT'OTpaHHHUKaX: OKTa’ap, bubmmorexa LOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Pp U UKOCASIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTBI Bubmuoreka [IOK
CHMMETPHUU B IUPAMU/JIAX, https://m.edsoo.ru/b9e777d9
napasuleJenune1ax, NpaBUIbHbBIX
MHOTOTpaHHHUKaX
Brluucnenue 351eMeHTOB

52 MHOTOI'PaHHHUKOB: pEOpa, AUaroHau, bubmmorexa LIOK

https://m.edsoo.ru/6cdbecef
YTJIbL
[Tnomans O0KOBOI MOBEPXHOCTU U
IIOJTHOM TIOBEPXHOCTH IIPSAMOU
53 MIPU3MBI, IUIOMIA/(b OCHOBAHUH, Bubnmorexa LIOK
. https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTH
NPSAMON MPU3MBbI
54 [Tmomranb 60KOBOI MOBEPXHOCTH H bu6nmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IOBCPXHOCTH HpaBHHBHOﬁ

MIAPaMU/Ibl, TEOPEMa O IJIOLIAIU
OOKOBOI TOBEPXHOCTH YCEUEHHOMN

https://m.edso0.ru/5603e30b

TTUPAMHU/TBI
55 KonrtponbHas pabora o Teme bubmuoreka [{JOK
"MHororpaHHuKH" https://m.edso00.ru/a95f5c04
i bubnuotexa [JOK
o Honsrue 06 0breme https://m.edso00.ru/7ad0020b
N bubnuotexa [JOK
S OObEm nupavi b https://m.eds00.ru/235171b3
n but6mmoreka [{IOK
>8 OGbEM Nt https://m.edsoo.ru/f47dfefd
N bubnmoreka [JOK
59 O0bem mpamue! https://m.eds00.ru/79¢10312
n bubnmoreka [JOK
60 OObEM npaMHb https://m.edsoo.ru/2faadc3f
N bubnmoreka [JOK
o1 OObEM MpHMEI https://m.eds00.ru/79853608
n bubnuorexa [JOK
62 OObEM MpH3MEI https://m.eds00.ru/1e053890
" bubnuotexa [JOK
63 OObEM MpH3MEI https://m.edso00.ru/482d3f51
64 KontponbHas paboTa mo teme bu6muoreka [IOK
"O0BEMBI MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHnue, o6o0IIEeHNE
65 CHUCTEMaTH3aIlis 3HAHHM. bu6mmoreka [{JOK

[ToctpoeHue ceueHuii B
MHOTOIPAaHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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[ToBTOpEeHUE, 0600IIEHNE
cucTeMaTu3alus 3HaHU.

66 Beluucnenue paccTosHUN: MEXIY 1 bubmuoreka [IOK
JBYMsI TOUKaMH, OT TOUKHU 10 IPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIUBAIOIINMHUCS TIPSIMBIMHU
bubnunoreka [JOK
67 Hroroas xoHuTpoabHas padboTa 1 https://m.edsoo.ru/b3146bc0
[ToBTOpenue, 0600IIEHNE
CUCTEMAaTH3alUs 3HAHUM.
Brruncnenue yrioB: Mex
68 CKpCHII/IBaIOIIIZIrMI/ICﬂ pr[l\fIiMI/I, 1 bubmorexa [IOK
. https://m.eds00.ru/56765e8b
MEXKly IPSIMOM U TJIOCKOCTHIO,
JBYT'PAaHHBIX YTJIOB, YTJIOB MEXIY
IIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Jara nudpoBbie
Tema ypoka Konrtpoabubie IIpakTudeckue p
Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: ueHTp, paauyc,
HaMeTp; IVIOMIAAh IIOBEPXHOCTHU 1 bubnnorexa LIOK
A P> e P https://m.eds00.ru/0341bc2b
chepsl
Bsaumnoe pacnonoxenue chepsl u
but6mmoreka [JOK
IUIOCKOCTH; KacaTellbHasl IIIOCKOCTE 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepol
N3o0pakenue cdepsl, mapa Ha 1 bu6muoreka [{IOK
mockoct. CeyeHus 1apa https://m.edsoo.ru/bc15f7f2
Hunmuaapudeckas TOBEPXHOCTb,
oOpa3zyromue MUIUHIPHIECKON 1 bubnuotexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTH
Hunmuuap: ocHOBaHUS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuotexa [JOK
Iomanas OOKOBOU M MOJHON https://m.edso00.ru/188f6216
MMOBEPXHOCTH
N3o00paxkenune muiIuHApa HA
mIockocTH. Pa3BépTka muimmHapa.
Ceuenus nuiuHApPA (MIIOCKOCTHIO 1 bubnmorexa LIOK
N P ’ https://m.eds00.ru/016e25eb
napajuieIbHON WIH
MEPIEeHIUKYISIPHON OCH [IUIUHAPA)
bu6mmoreka [IOK
Konnueckasi moBEpXHOCT, 1

https://m.edsoo.ru/c94ba09b
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oOpa3yronine KOHU4eCKOn
MMOBEPXHOCTHU, OCh U BEPILIMHA
KOHHUYECKOU MOBEPXHOCTHU

Konyc: ocHOBaHME U BeplInHA,

8 oOpa3ymolas 1 0Ch; MJIO0Ab Bubmmorexa [IOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJTHOW TTOBEPXHOCTH
Y ceu€HHbBIN KOHYC: He u
9 BBICOTA; OCHOBaIiII/(I:H fgjzz}:af ) bubmmorexa LOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KoHyca Ha
IocKocTH. Pa3BépTka KoHyca.

10 Ceuenust koHyca (IJIOCKOCTBIO, bubnmorexa [JOK
MapajuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obde1be8
TUIOCKOCTBIO, MPOXO/IAIIEH uepes
BEpILHHY)

1 KoMOuHamwms ten BpameHus u bubnmoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHsuK, ONMCaHHbIA OKOJIO

12 cdepsl; chepa, BIUcaHHas B bubnmnoreka [JOK
MHOTOT'PAHHUK WK B TEJIO https://m.edso0.ru/0b136158
BpaICHHS

13 [Tonstue 06 06bEMe. OCHOBHBIC bubnuotexa [JOK
CBOMCTBAa 0OBEMOB TEN https://m.eds00.ru/26a03fb7

N bubmuorexa [JOK
14 O6neém umHIpa, KoHyca https://m.edso00.ru/5513d87b
N bubmmoreka [JOK
15 O0nem mapa u moman: cheps: https://m.edso00.ru/d189bde2
16 [TogoOHEbIe TeNa B MPOCTPAHCTRE. bubmmorexa [JOK

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHOIICHUST MEXTY TUTOIIAISIMU
MOBEPXHOCTEH, 00bEMaMHU
MMOTOOHBIX TEI

17 KontponbHas paboTa mo TeMam bu6muoreka [IOK
"Tena Bpamenus" u "O0bems! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B Bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB bubmmorexa [JOK
P https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YUCIIO bubmmorexa LIOK
P https://m.edsoo.ru/dee379eb
Paznoxxenue BexTopa 1o tpém
21 HEKOMIUTaHapHBIM EeKTo T{EM bubmmorexa LIOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamienenumnena
Pemienue 3aga4, CBI3aHHBIX C
22 MIPUMEHEHUEM TPaBUJI ACHCTBUH C bubmmorexa [JOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMH
KoopanHatHo-BEKTOpPHBIN METO
23 1} sz::meHI/m I‘COMep MYECKHUX " Bubmmorexa I[IOK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsmoyronbHas cuctema
24 KOOpJMHAT B MPOCTPAHCTRE. bu6muoteka [IOK
Koopaunarsl Bextopa. [Ipocreiimue https://m.edso00.ru/48db7058
3aJla4¥l B KOOpIWHATAX
o5 Yron Mexay BEKTOpaMmH. bu6muoreka [{IOK
CkansipHOe IPOU3BE/ICHUE BEKTOPOB https://m.edsoo0.ru/725effc4
26 Boruncnenue yrioB Mexy Bubnuoreka [IOK

IMPAMBIMHA U TINIOCKOCTAMUA

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



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

27

28

29

30

31

32

33

34

KonrtponsHas pabora no Teme
"BekTopbl U KOOPAUHATHI B
pocTpaHcTae”

[ToBTOpEeHME, 0600IIEHNE U
cucteMartusanus 3HaHui. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEeHME, 0600IIIEHNE U
cucreMaru3anus 3HaHuid. OCHOBHBIE
¢burypsl, pakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHmE, 0600IIEHNE U
cUcTEMAaTH3alis 3HaHu. 3agadu
IJITAHUMETPUH ¥ METOJIBI X
peurenust

[ToBTOpeHue, 0600IICHNE U
cUcTEMAaTH3alis 3HaHu. 3agadu
TUTAHUMETPUH U METOJIbI UX
pelieHus

[ToBTOpeHue, 0600IICHNE U
cucreMarusanus 3HaHuil. OCHOBHEIE
¢burypsl, pakTel, TCOPEMBI Kypca
CTepEOMETPUU

HtoroBast KOHTposIbHAsA paboTa

[ToBTOpEeHME, 0600IIICHNE U
cUCTeMaTH3aIlUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

but6mmoreka [{OK
https://m.edsoo.ru/77c22fc5

but6mmoreka [{IOK
https://m.edsoo.ru/1780ba5d

but6mmoreka [{OK
https://m.edso0.ru/078cd184

but6mmoreka [{IOK
https://m.edsoo.ru/7491efe0

but6mmoreka [{IOK
https://m.edsoo.ru/4dffda97

bubnunorexa LIOK
https://m.edsoo.ru/74b2ad91

but6mmoreka [IOK
https://m.edsoo.ru/ec24dfc2

but6mmoreka [IOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpPeIHEro o01ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHIME: TOUKA, MPSMasi, INTIOCKOCTh
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPHUH M CIICACTBHS M3 HUX MPHU PEHICHUH
' TCOMETPHUYECKUX 33124
23 OnepupoBarh MOHATHAMH: TAPALICIBPHOCTE W TMEPHEHANKYISIPHOCTH
' MPSAMBIX U MJIOCKOCTEH
24 KnaccudumumpoBaTh B3aMMHOE PACIIONIOXKEHHE MPSIMBIX W TUIOCKOCTCH B
' MIPOCTPAHCTBE
OnepupoBath MOHSATUSMU: ABYTPAHHBIN yroJl, TPAaHU JABYTPAHHOTO yIJia,
7.5 pedpo IBYTpaHHOTO YIJIa, IMHEWHBIN YroJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa IBYTpaHHOTO yria
5 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKIBI M HEBBITYKIbIT
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABWIBHBI MHOTOTPAaHHUK
27 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (TIHpaMua, MPU3MA,
' MPSIMOYTOJIBHBIN TapasuieNenune, Ky0)
KnaccudpummpoBaTe  MHOTOTPaHHHUKH, BBIOMpas  OCHOBaHUS  AJis
- KIacCUpUKauy  (BBIYKJIBIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TMPSMBIE M  HAKIOHHBIE MPHU3MBL,
napasuIeIeUIIe Ibl)
- OnepupoBatb TTOHSITHSIMH : CeKyImas TJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATP NPUHLHUIIBI  MOCTPOCHUS  CEUYEHHH  MHOTOTPAHHUKOB,
' HCIOJIB3YSl METO/I CIIEJIOB
211 CtpouTh ce4YeHHs MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBHINOJIHSATH

(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

BHJI CBEpPXY, COOKY, CHU3Y

Pemath 3a1aun Ha HAXOXKJIEHUE TEOMETPUYECKUX BETHYHUH MO 00pasiam
NiIn aHFOpI/ITMaM, HpHMerIfI N3BCCTHBIC AHAJIUTUYCCKUC MCTOIObI HpI/I
peHIeHI/II/I CTaHI[apTHI)IX MATCMATHUYCCKUX 3a1a4 Ha BBIYHCIICHUC
pacCTOSIHUN MEXIy ABYMsSI TOYKAMH, OT TOYKH JIO MPSIMOU, OT TOYKH JI0

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MMPAMBIMHA

Pemarn 3ala4i Ha HAXOKACHUC I'COMCTPHUICCKUX BCIWYHH 10 06pa3uaM
WIN aJIrOpUTMaM, IMPUMCHASA HW3BCCTHBIC AHAJTIUTHYCCKUC MCETOAbI ITpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCIICHHUC YIJIOB
MCKAY CKpCIIHBAIOMIUMUCAA IIPAMBIMU, MCKIY HpHMOfI U IINIIOCKOCTBIO,

MEKy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Bobuncnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOT'OI'PAaHHHMKOB
(mpu3ma, nupamuaa) ¢ IpUMEHEHHEM (OpPMYJl, BBIYUCIATh COOTHOLLEHUS
MEXIY IJIOLIAASIMU IIOBEPXHOCTEH, o0bEMaMu 0JO0HBIX

MHOI'OT'PaHHUKOB

OnepupoBaTh MOHATHSAMH: CUMMETPHsSl B IPOCTPAHCTBE, LEHTpP, OCb U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIIIOCKOCTb CUMMCTPUHU (pI/Il"prI

W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MpPEJCTaBICHHYIO Ha
YepTekKax U pUCyHKax

[IpumMeHnsaTh reomeTpudeckue (GaxKThl A PEIICHUs] CTEPEOMETPHUYECKUX
3a/1a4, IpPEeIoJaraloliuX HECKOJIbKO IIAaroB pPELIEHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/IaHbl B IBHOU hopMme

[IpumensaTh mnpocTeiline MporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-

KOMMYHHKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIUTE MpHUMEpPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHW B IPUPOAE U

JKU3HU, pACIIO3HABATDL IIPOABJICHUEC 3dKOHOB I'COMETPUU B HCKYCCTBEC

IIpuMeHATH NosTydeHHbIE 3HaHWSI HAa IPAKTUKE: aHAJIM3UPOBATh pPeaslbHbIE
CUTyalluM M NPHUMEHATh HW3YYEHHBIE IIOHATHS B IIpOLlECCE IOMCKa
pemenus MaTE€MaTHYECKH c(hOopMyJIMPOBAHHOMN po0JIEeMBlI,
MOJIETTUPOBATh pealbHbIE CUTYyal[MM Ha S3bIKE T€OMETPUHU, HCCIEA0BAThH
IIOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHHUEM I€OMETPUYECKUX MOHATHH U
TEOpeM, amnmapara ajareopsl, pemaTh MPaKTUIECKHe 3a7auu, CBA3aHHBIC C

HaXO0XXIACHUEM I'COMETPUICCKUX BEJINYNH



11 KIIACC

Koz IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThI 0CBOEHHS OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHON MPOrpaMMbl CpeHero o01ero 00pa3oBaHust
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh MOHATHIMHU: [IMJIHHIPUYECKAsi TOBEPXHOCTh, 00pa3yIoIIue
. WIMHAPUYECKOW TMOBEPXHOCTH, LWIMHIP, KOHUYECKAs IMOBEPXHOCTD,
' oOpa3ylolMe  KOHHUYECKOM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 PacrioznaBats Tena BpaieHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHS TN BPAILICHUS
6.4 KnaccuduimpoBats B3auMHOE pacoyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBOH CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTA, IAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOSI, BHICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP
65 Boruncnare 006bEMBI M MIIOLIAJM  MOBEPXHOCTEH TeNl BpalleHUs,
' TE€OMETPUYECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy H
6.7 OIMCaHHBIN OKoJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK UJIH TEJIO0
BpAIICHUS
6.8 BbMUCHATE  COOTHOWICHMST MEXKAY IUIOIIAISIMH TIOBEPXHOCTEH H
' 00BEMaMU ITOTOOHBIX TEN
6.9 N300paxkaTh u3zydaemble GUTYpBl OT PYKH ¥ C MPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrImMonHATE (BBIHOCHBIE) IUIOCKHE YEepPTEKHW U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS Tl
BpALCHHUS
W3BnekaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAIUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, IMPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTs reomeTpuueckue (akThl IJs1 PELICHUS CTEPEOMETPHUECKUX
6.12 3aja4, TPEANONIAraoIuX HECKOJIBKO IIaroB PENICHUs, €CIIM YCIOBHS
NpUMEHECHHUS 3aJ1aHbl B SBHOH popme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

BremonaHsaTh I[eﬁCTBI/ISI CJIOKCHHUA BCKTOPOB, BBIUUTAHHA BCKTOPOB U
YMHOXCHHUA BCKTOPAa Ha YHCIIO, O6’L${CHHTB, KaKNMH CBOMCTBAMH OHHU

o0JazmaroT
[TprMeHSTh MPaBUIIO HapaslIeICIMIIe/Ia IPU CI0KCHHH BEKTOPOB

OHepI/IpOBaTB IMOHATHUAMU: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCKAy  BCKTOpaMu, CKaJLIpHOC  MPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPbI

HaxomuTh cyMMy BEKTOPOB U NpPOU3BEACHHE BEKTOpA Ha YMCIIO, YToJ
MEXJly BEKTOpaMH, CKaJIIPHOE NIPOU3BE/ICHUE, PACKIIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

BaHaBaTB IJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT
Pemrate HpOCTCﬁIHHC TCOMCTPUYUCCKHUEC 3ada4dd Ha IMPHUMCHCHUC
BCKTOPHO-KOOPAHMHATHOI'O METOAa

Pemarsb 3aJa4d Ha [J0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOILICHUH U
HaxXO0XACHUEC IT'COMCTPUUCCKHUX BCJIWMYHH I10 o6pa3uaM WK aJITOpUTMaMm,
IMPUMCHSAA HU3BECTHBIC METOBI npu peICHUN CTaHJApPTHBIX

MAaTEMAaTHYCCKHUX 3aaa4

[IpuMeHATH mpoCTEHIIME NPOTrPaMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMEI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3aJa4

6.22

HpI/IBO,Z[I/ITB MNpUMEPbl MAaTCMAaTUUICCKHUX 3aKOHOMepHOCTeﬁ B IIpupoac nu

JKHU3HH, PACIIO3HABATH IMPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpumeHsTh TONy4YEeHHBICE 3HAHMS HAa TMPAKTUKE: AaHAIM3UPOBATH
peaNbHBIC CHUTyallMM W TIPUMEHSTh HW3y4YeHHBIC TOHATHS B TIPOIECCEe
MOMCKAa pEeLICHUs] MaTeMaTHYeCKd CQOpPMYITUPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBATh pealibHble CUTYallMu Ha SI3bIKE T€OMETPHH, MCCIEA0BaTh
MOCTPOCHHBIE MOJICNIA C WCIOJIh30BAHUEM T'€OMETPUYCCKUX IMOHATHH U
TeopeM, amnmnapara aareOpbl, pemaTh NpakTUYeCKHe 3aJaul, CBsI3aHHbIE C

HaXO0KACHUEM I'COMCTPHICCKUX BCIIMYNH



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUA

7.1

7.2

7.3

7.4

I'eomerpus

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[Tonsatne 00  aKCMOMAaTHYECKOM  IOCTPOCHHH  CTEPEOMETPHUU:  aKCHOMBI

CTEPCOMETPHH U CICACTBUA U3 HUX

B3anMHOe  pacnosnokeHue TpsAMBIX B IIPOCTPAHCTBE:  IEPECEKANOIIHECH,
MapaJjuleJIbHblE W CKpeluBampIuecs mpsaMble. llapayieabHOCT NPSIMBIX H
IUIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble NpsIMble B  MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMH CTOPOHAaMH, YIrOJ MEXJIy MpsAMBIMH B IPOCTPAHCTBE.
ITapamienbHOCTh IIIOCKOCTEN: MapalIesIbHbIE INIOCKOCTH, CBOMCTBA MapaJuICIbHbIX
miockocteit. [Ipocrteitmme mpocTpaHCcTBeHHBIE (DUTYpPHI HAa IUIOCKOCTH: TETPadp,

KyO, apajuiesienunes, NoCTPOCHUEe CeUeHUN

[lepneHIUKyYISApHOCTh MNPSAMOM M IUIOCKOCTH: MNEPHNEHAMKYJISPHbIE IpSIMbIE B
IIPOCTPAHCTBE, MPAMBIE MTapaJUIEIbHbIE U NIEPICHANKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH IIPSIMON U INIOCKOCTH, TEOPEMA O MPAMOM MEPIEHAUKYIIAPHON
IUDIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJl MEXAYy MNpSIMOM M IUIOCKOCTBIO,
JIBYI'PAaHHBIA yTOJI, JIMHEHHBIM Yroja JAByrpaHHoro yrina. llepneHaukynsp wu
HAKJIOHHBIE: PACCTOSIHME OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE OT NPSAMON 10
IUIOCKOCTH, MPOEKIUS (PUrypsl HAa IUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEH:
MpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx
NEPIIEHIUKYIIApax

ITonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE AJIEMEHTbl MHOIOTPaHHMKA, BBINYKIBIE WU
HEBBIMYKJIbIE MHOTOTPAaHHMKHM, pa3BEPTKa MHoOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TPaHU W OCHOBAHHUS NPU3MBI, MpsiMas U HAKIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroabHbIN NapalIeIenuIIe]
u ero coictsa. [lupamuna: N-yroiapHas nupamuaa, rpaHd U OCHOBAHUE ITUPAMHUJBL,
OOKOBas M MOJIHAsl MOBEPXHOCTh MUPAMUJIbI, IPABUIbHAS U yCEUEHHAs MUpaMHa.

DJ1€MEHTEI INpu3Mbl W TNHUPAMH/BL. HpaBI/IJIBHBIe MHOTI'OTpaHHUKH: TIOHATHUC



7.5

IIPAaBWJIBHOTO MHOTOTpPaHHMKA, IpaBWIbHAs NpU3Ma U IpaBWIbHAs NHPaMHUAA,
MpaBWJIbHAs TPEYrojibHAs MUpPaMUIa U MPaBHIbHBIN TeTpasrap, ky0. [Ipencrasnenue
O MpaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Jp, AOAEKa’aAp M ukocadapyrue CeueHus

MMPU3MBbI 1 TUPAMHUBI
CI/IMMeTpI/IH B IIPOCTPAHCTBC. CHUMMCTPHUA OTHOCHUTCIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIESMCHTEI CUMMCTPUHU B IMUpaMUax, rnapajuiiCJICruIcaax, nmpaBUJIbHbIX

MHOI'OI'paHHHUKax

7.6

7.7

Brruucnenue >1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriel [lmomans
OOKOBOIl TIOBEpXHOCTHM U TIOJIHOM TIOBEPXHOCTH TMPSMOW MPHU3MBI, IUIOIMIAIb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOW mpu3Mbl. [1momane 60koBoi
MOBEPXHOCTH W TOBEPXHOCTU NPABUIBHOM MHpaMHJIbI, T€OpeMa O IUIONIaAH

yceu€HHou mupaMuibl. [lonsitre 06 00béMe. O0BEM TUPaMUIBI, TPU3MBI

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY IUIOUIAISIMU TOBEPXHOCTEH,

00BEMaMu HO,I[O6HLIX TCII

11 KUIACC

Kon
6

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

I'eomerpus

6.1

6.2

6.3

[{wimHapuYecKas MOBEPXHOCTh, 00pa3yIIUe MUIHMHIPUICCKON MTOBEPXHOCTH, OCh
[ITHHIPUYECKON TMOBEPXHOCTH. LIMIMHIApP: OCHOBaHMS M OOKOBas MOBEPXHOCTD,
o0pa3yromas U 0Ch, TUIOMIA[b OOKOBOH H MOJIHOM ITOBEPXHOCTH

Konnueckasi mOBEpXHOCTh, 00pa3yIolre KOHMYECKOW TOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW moBepxHOCTH. KOHYyC: OCHOBaHME W BeplMHA, o0Opasyomas H OcCh,

wioniaab OOKOBOI M TOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYyC: oOpasyrouiue u

BbICOTA, OCHOBAHUA U OoKxoBas IMOBECPXHOCTH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOMIAlb TOBEpXHOCTH cheprl. B3anmuoe

pacrionokeHre cepsl U IUIOCKOCTH, KacaTellbHasi TUIOCKOCTh K cdepe, TUIomaib

cepsl

6.4

6.5

6.6

N3o0pakeHue Ten BpalieHus Ha TWIOCKOCTU. Pa3BEépTka HUIMHIpA U KOHYCA

KomOunammu Tten BpalieHuss U MHOTOTPAaHHHKOB. MHOTOTpaHHHK, OIMCAHHBIN
OKo0JI0 cepsl, chepa, BIUCaHHAS B MHOIOI'PAaHHUK, WK TEJIO BPAILCHUS

[Tonsitne 060 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSAMOYTOJIBHOTO TMapajulenenunena M cieactsus u3 He€. OObEM LMIMHApa,

koHyca. O0bEM 1mapa u wionaab cQepol



6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOILIEHUS  MEXKIY — IUIOLIASIMU

MMOBEPXHOCTEH, 00bEMaMH MOIOOHBIX TEIl

Ceuenus uunuHApa (MapawiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(napanneanoe OCHOBAHHIO U MPOXOAAIIECE UCPE3 BepI_HI/IHy'), CCUCHUA Iapa

BeKTOp Ha IINIOCKOCTH W B HPOCTPAHCTBC. CnoxeHve W BBIYUTAHUE BCKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4yucio. PaznoxkeHue BEeKTOpa Mo TPEM HEKOMIUIAaHAPHBIM
BektopaM. [IpaBuno mnapamwienenunena. Pemenue 3amay, CBSI3aHHBIX  C

IIPUMEHEHNEM IIPaBUJI ACUCTBUI C BEKTOPaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimne 3amauu B KOOpAMHATaxX. YToJl Mexay Bekropamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB. BbIUMCICHUE YITIOB MEXAY NPAMBIMU U IUIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TPeGOBAHUS K NMPeIMETHBIM pPe3yJbTATaM OCBOEHUSI
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHust

Bnanenne meromamMu J0Ka3aTeNbCTB, JITOPHUTMAMH PEIICHUS 3ajad;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSIMH: OIpEEICHUE,
aKcroMma, Teopema, CIIEJICTBHE, CBOICTBO, TPHU3HAK, JIOKa3aTEIbCTBO,
paBHOCHUIIbHBIE POPMYTUPOBKH; MPUMEHSThH UX; YMEHUE (OPMYIUPOBATH
o0paTHOE W TPOTHBOIOJIOKHOE YTBEPXKIEHHE, MPHUBOAUTH MPHUMEPH U
KOHTPIPUMCEPBI, HCIIOJIB30BATb MCTOA MaTeMaTHYECKOU HHAYKIWH;
NPOBOIUTh  JIOKAa3aTEIbHBIC PACCYKICHHUS TPH pEIICHUH 3a1ad,
OLICHMBATb  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKICHUH;  yMEHUE
OIIEPUPOBATh MOHATHUSMHU: MHOXECTBO, TOJMHOYKECTBO, ONEpAIH Ha
MHOJKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Jyis OIMCaHUsl PEAJIbHBIX MPOIIECCOB U SBJICHUN U TIPU PEIICHUU
3aJa4, B TOM YHCIE M3 JAPYrUX YYEOHBIX MPEIMETOB; YMEHHE
OTIepUpPOBATh MOHATUAMHU: Tpad, CBA3HBINA Tpad, AepeBo, UKI, rpad Ha
IJIOCKOCTHU; YMCHHC 3a/laBaTb H OIHUCBIBATH Fpa(I)BI Ppa3siinuHbIMU

croco6aMu; NCIOJIb30BaTh Ipadbl MPU PELUICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YHCIIO, IIEJI0€ YMCIIO,
CTEINEHb C LIEJBIM [T0KA3aTeleM, KOPEHb HAaTypaJIbHON CTENEHU, CTENEHb
C palMOHAIbHBIM  IOKa3aTeleM, CTeNeHb C  JIeUCTBUTEIBbHBIM
nmokasarenemM, JiorapudM UYUClIa, CHHYC, KOCHHYC M  TaHTEHC
MIPOM3BOJIBHOTO YHCJIA, OCTATOK IO MOJAYINI0, DPAlMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE  YWCIO,  MHOXECTBA  HAaTypaibHBIX,  IEJIbIX,
paloHaNbHBIX, JCUCTBUTENbHBIX YHCET; YMEHHE HCIIOIb30BaTh
NPU3HAKKA JIeTMMOCTH, HAUMEHBIIMKA OOIIUI JETUTeNh U HAaUMEHBIIEe
oluiee KkpaTHoe, anroput™ EBkiuaa npu pemieHuu 3a1ay; 3HaKOMCTBO C
pPa3IUYHBIMM  TO3UIIMOHHBIMU ~ CHUCTEMaMM  CYHUCIICHHS;  YMEHHE
BBINIOJIHATh BBIYMCIICHUE 3HAYEHUM U MpeoOpa3oBaHUs BBIPAXKEHHH CO
CTeMEeHAMH M Jorapudmamu, mpeodpazoBaHusi IPOOHO-PALMOHAIBHBIX

BBIp&)KCHPIfI; YMCHHE OICPUPOBATH IMNMOHATHAMHU: IOCJICAO0BATCIIBHOCTD,



apupmeTnyeckast nporpeccus, reOMETpHUUECKast nporpeccus,
OeCKOHEYHO yOBbIBalIIas TreoMeTpUuYecKass TMpOrpeccus; yMEHHe
3aJ1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE OIEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COTPSIKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3aluCHd  KOMIUIEKCHBIX 4uces  (reoMeTpudeckas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yMETb  HIPOH3BOJIUTH
apupmeTHYecKre IeHCTBUS C KOMIUIEKCHBIMH YHCIAaMH; MPUBOAUTH
IOPUMEpPbl  UCMOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEepHUpOBATh
HNOHATHAMM: MaTpuma 2x2 u  3X3, OIpenenauTens  MaTpULBL,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MOHATHSMU: palMOHAJIbHBIEC, HWPpaLMOHAJIBHBIE,
MOKa3aTeNbHbIE, CTEIEHHbIE, JIorapu(MUUEeCKHe, TPUTOHOMETPUUYECKUE
YpaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHAMU: TOXJECTBO, TOXIECTBEHHOE NpeoOpa3oBaHHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHUJIbHOCTH
YpaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh YypaBHEHMUS,
HEPAaBEHCTBA M CHCTEMbI C IMOMOINBIO Pa3JIMUHBIX NPUEMOB; peEIIATh
YPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBI C IIapaMEeTpOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHS MAaTeMaTU4YEeCKUX

3aJla4 ¥ 3aaa4 U3 pa3INdIHbIX obnacrei HAaYKH U peaﬂbHOﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYyHKIMH,
NEPUOJIUYHOCTh (DYHKIIUHM, OrpaHMYCHHOCTh (YHKUUH, MOHOTOHHOCTb
GbyHKIUM, 3KCTpeMyM (QYHKIMHM, HauOoJIbllee U HaMEHbIIee 3HAYCHUS
(GYHKLIMU HA IPOMEXYTKe, HepepbiBHAS (DYHKIMS, aCUMITOTHI Ipaduka
¢byHKUMY, TIepBasi U BTOpasi NPOM3BOJHAS (YHKLUHU, TECOMETPUUECKUN U
¢u3nveckuii CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, OIpeneTEHHBIN
MHTErpai; yMEHHE HaXOJIUTb aCUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUUCIIATh IPOU3BOJHBIE CYMMBI, IIPOMU3BENEHHUS, YAacCTHOIO U
KOMIO3UIMN (QYHKIUI, HAXOJUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GyHKINW; yMEHHE HAaXOIUTh INPOWU3BOAHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE UCMOIb30BaTh MPOU3BOJHYIO MJS HCCIEN0BaHUS (YHKLUH,
HAXOIUTh HAWOOJbIIME M HAUMEHbIIWE 3HAYCHUS (YHKIMN; CTPOHUTH
rpaMKd MHOTOWIEHOB C HCIOJIb30BAaHUEM ammapara MaTeMaTHYECKOIro
aHaJIn3a; NPUMEHATh IPOU3BOJHYIO I HAaXOXKIEHUS HaWIydlIero

pE€ICHUA B HNPHUKIAJHBIX, B TOM YHCJIIC COINHUAIBHO-DKOHOMHWYCCKUX M




bu3nYeCKUX 3a7a4ax; HAXOIUTh TUIOMIAIU U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpaia; MPUBOIUTH MPUMEPhl MATEMATHYECKOTO MOJCIHPOBAHUS C

NOMOIIBIO AU PepeHInaNnbHBIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMU: TrpapuKk QYHKIUHM, oOOpaTHas
GbyHKUMSA, KOMIO3ULMA (YHKUMH, JUHEeHHas (yHKIMS, KBaJpaTH4Has
byHKIUS, panuoHaIbHas byHKIMA, CTEIEHHAs byHKLu,
TPUTOHOMETpPUUYECKHE  (DYHKIUH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢byHKUMM, TOKa3aTenabHas | Jorapudmuyeckas QGYHKUUH; YyMEHUE
CTPOUTh TpapUKH H3YHYEHHBIX (DYHKIMHA, BBIIOJIHATH IPeoOpazoBaHUs
rpaduKoB (YHKINH, UCTIOIB30BaTh TPAPUKH IS U3yUSHHSI TIPOLIECCOB H
3aBUCUMOCTEH, MpPHU pelleHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peajbHOM JKU3HU; BBIpaXaTb (OPMYIaMu 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIB30BaTh CBOMCTBA W Tpapuku QyHKOMH Ui
peleHus ypaBHEHH, HEPaBEHCTB U 3a/1a4 ¢ IapameTpaMmu; u300pakaThb
Ha KOOPJAMHATHOW IJIOCKOCTH MHOXKECTBAa pEIICHUH YypaBHEHHI,

HCPABCHCTB U UX CUCTCM

YMeHue pemarbh TEKCTOBBIE 3a/addl pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJH U YacTH, Ha JIBUKEHHE, pabOTy, CTOUMOCTbh TOBApOB U
yCIyT, HAJOTH, 3a7]a4i U3 00JaCTH yNpaBICHUs JTUYHBIMA U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA M HUX
CUCTEMBI TI0 YCJIOBUIO 3a/layM, HUCCJIEN0BAaTh IOJYyYEHHOE pPEIICHUE U
OLIGHMBATh MPaBAOINOAO0HOCTh PE3yJIbTAaTOB; YMEHHE MOJEITUPOBAThH
peanbHble CUTYallUM Ha S3bIKE MATEMATUKH; COCTAaBJSATh BbIpaKCHHUS,
YpaBHEHHUs, HEPaBEHCTBA U MX CHCTEMbl 110 YCJIOBHUIO 3a/ayH,
UCCIIEN0BaTh TOCTPOEHHBIE MOJEIN C HCIOJB30BAaHHUEM alapara

anreOpbl, HHTEPIPETUPOBATh NOTYUESHHBIH pe3yIbTaT

YMeHune onepupoBath MOHATHIMU: CpeiHee apuMeThuyecKoe, Meauana,
HauOoNblllee W  HAWMCHbIIEE 3HA4YCHHs, pa3Max, JUCHEPCHUs,
CTaHJIAPTHOE OTKJIOHEHHWE YHCIOBOrO HAOOpa; yMEHHE W3BJIEKATb,
HUHTEPIPETHPOBaTh WH(GOPMAIIMIO, TPEACTABICHHYI0 B Tabimuiax, Ha
auarpammax, rpadukax, OTpakarollylo CBOWCTBA peallbHBIX MPOIECCOB U
SBIICHUI; TIPEJICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAaOJIHII U TUATPaMM;
HCCIEN0BATh CTATUCTUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpa@UYecKuXx  METOJIOB U  DIEKTPOHHBIX CpPEeACTB; Trpaduuecku
UCCIIEIOBaTh COBMECTHbIE HAOMIOACHHUS C IOMOILBIO JHarpamm

pacccuBaHusd U JIMHEHHOM perpeccuun



YMeHHEe OIepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT M CIIy4aiHOE
COOBITHE, BEPOATHOCTb CIYYalHOIO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSTHOCTh C MHCIIOJIB30BAaHMEM TIpaUUeCKUX METOJIOB; NPUMEHSITH
(bopMysBl CIIOKEHUS] M YMHOXEHHUS BEPOSTHOCTEH, (OpMyiy MOIHOM
BEPOATHOCTH, popmyny bepHymiu, komOMHaTOpHbIE (HAaKTHI U POPMYIIBL;
OLIEHMBATh BEPOSITHOCTH pPEATbHBIX COOBITHI; YMEHHME OIEepUpPOBAThH
MNOHATUAMM: Ciy4ailHass BEJIWYMHA, pacCIpeleieHUe BEpOSTHOCTEMH,
MaTEMaTHUYECKOE OKMJAHHWE, OUCHEPCHA M CTaHIAPTHOE OTKIOHEHHE
CllyyailHOH BeNWYMHBI, (QYHKUMU pacCHpeleNeHus] U  IUIOTHOCTU
PaBHOMEPHOI0, II0KA3aTEJbHOTO W HOPMAaJbHOIO  PpAaCIpPEEICHUN;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpelesIeHud JUIs
peleHusl 3aJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIIEOBAHUHM; YMEHHE TPHBOIAUTH MPUMEPHI
IPOSIBIICHUS 3aKOHA OOJIBIIMX YKMCEI B NPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHMH, YHMCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHS IS PEIICHHS 3a]1a4;
OLICHUBATh BEPOATHOCTH peaybHBIX COOBITHIA; COCTaBIIATh

BEPOSTHOCTHYIO MOJIEIb U HHTEPIIPETUPOBATH NOJIYUCHHBINA PE3YJIbTAT

YMeHHe oOmnepupoBaTh IOHATHUSAMHU: TOYKa, IpsMas, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJA, IUIOCKUHA YOl
JNBYTPAHHBI yrOJ, TPEXTPAaHHBIA Yroj, CKPELIMBAIOIIMECS MpPSMBIE,
MapaJUIEIbHOCTh U MEPIEHIUKYIAPHOCTD NPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy INPSMBIMHU, YrOJI MEXKAY IPSIMOM U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHUE MEXIY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHHUE UCIIOJIb30BATh MPH
pelIeHUH 3aJau U3yueHHbIE (PAKTHI MU TEOpPEeMbl IUIAHUMETPUHU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKAE MOJENH C IOMOIIBIO TI'€OMETPHUYECKUX IIOHATHH U

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMU NPAKTHUYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHATHSAMU: IUIOMAAb (GHUTYpBI, 00bEM (HUTYPHI,
MHOTOTPaHHHK, MPAaBHJIbHBIH MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
KyO, TmapajuieNienunena, Npu3Ma, NUpaMmuna, (Gurypa W TOBEPXHOCTH
BpallleHHs, MWIHHIpP, KOHYC, map, cdepa, miomaas chepbl, TIomanb
MOBEPXHOCTH THUPAMUIBI, MPU3MBI, KOHYycCa, IIWIMHIApA, 00BEM Kyoda,

MIPSAMOYTOJIBHOTO TNapaJlIeenuneaa, MUPAMUABI, MPU3MbI, LHIWHIPA,




KOHYycCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYCHHUS KOHyCa W IMIUHIpA,
napajulellbHble OCH WM OCHOBaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacatomascss c@epsl, IUIMHIPA, KOHYCa; yMEHHE CTPOHMTH CEuYeHHE
MHOTOTpaHHMKA, U300pakaTh MHOTOTPAaHHUKH, (GUTYpBl U MMOBEPXHOCTU
BPAIICHHS, UX CEUYCHUS, B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE NPUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaThH OMpPEICIICHUS] U3Y9aeMbIX (DUTYp, BBIABUTaTh THIIOTE3HI
O CBOWCTBAaxX M NPU3HAKaX T'€OMETPUUYECKUX (UTYp, OOOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOIUTH Kiaccupukanuio Guryp mo
pa3MYHbIM TPU3HAKaM, BBIMOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MOCTPOCHHUSI

11

12

13

YMeHue omnepupoBaTh TOHSATHSIMM: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbI MEPeHOC, CUMMETPHs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue 10a00us, NOAOOHbIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYpBI, B TOM 4YHCJE B MPHUPOJE,
UCKYCCTBE, apXWUTEKTyp€; HCIOJb30BaTh I'€OMETPUYECKUE OTHOILCHUS
IPU PpELICHUU 3a/ady; HaXOAWTh TEOMETPUYECKHE BEIMYHMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) MpH pELICHUH 3a1ad M3 APYTruX Y4eOHBIX
IPEIMETOB U U3 PeajbHOMN KU3HU; YMEHHE BBIUUCIATh F€OMETPUYECKHE
BEJIMYMHBI (AJMHA, YTOJ, IUIOWa]b, OOBEM, IUIOIAAb MOBEPXHOCTH),
UCMONb3ysl H3y4eHHbIe (DOpPMyJBl M METOABI, B TOM YHUCIE: IUIOMIAMb
MOBEPXHOCTU MHUPAMHIBI, TIPU3MBI, KOHYCA, IIWIMHAPA, IUIOMAAb chepsl;
00bEM Ky0a, MpSIMOYTOJILHOTO MapajuieNenuiesa, TUpaMHuIbl, MPU3MBI,
IWINHIpPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

MoTI00HBIX (puryp

YMeHue onepupoBaTh NOHATUSIMU: MPSAMOYTOJIbHASA CUCTEMA KOOPAMHAT,
BEKTOp, KOOPJAMHATHl TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpAa HAa YHCJIO0, Pa3JIOKEHHUE BEKTopa Io 0as3ucy,
CKaJIIpHOE TPOU3BEJCHUE, BEKTOPHOE MPOU3ZBEACHUE, YTON MEXKIY
BEKTOPAaMH; YMEHHE HCIIOJIb30BAaTh BEKTOPHBIA M KOOPIWHATHBINA METOJ
JUISL PEIICHUS TEOMETPUUYECKHX 3aJad M 3a1ad JPYruxX y4eOHBIX
MPEeIMETOB

YMeHue BbIOMpATh TOAXOMSAIIMA METOA JUIsl PEIICHHS 3aJauu;
MOHUMAHUWE 3HAYUMOCTH MAaTeMaTUKU B HW3YYEHUU TMPUPOJHBIX U
OOIIIECTBEHHBIX  TPOIIECCOB W  SIBICHUH; YMEHHE paclO3HaBaTh

MMPOABJICHUC 3daKOHOB MATCMATHUKHW B HNCKYCCTBC, YMCHUC IIPUBOIAUTH



IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M  MHPOBOM

MaTeMaTUYECKON HAyKH



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

IIpoBepsieMblii JJIEMEHT COACPKAHMS

Kon
1 Yucna v BIYHCIICHUS
11 Hatypasnbnble u nensie uncina. [Ipu3naku JeuMOCTH LEbIX Ynce
1 Pammonaneubie  uucina. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TMPOIICHTHI,
' OecKOHEYHbIE IEPUOINUECKHE IPOooH
13 ApudmeTrdeckuii KOpeHb HaTypajdbHOW cTeneHu. JlelcTBUs ¢ apuMeTHUeCKUMU
' KOPHSIMH HATypaJIbHON CTEIICHU
v Crenens ¢ 1ienbIM nokaszateneM. CTeneHp ¢ paluoHaIbHBIM MoKa3aTeneM. CBoHCTBa
' CTETIeHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHUCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTAHTEHC YHCIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HATYpalbHbIE JOrapu(MbI
JeiictButenpHbie  uyucia. ApUPMETHYECKHE OINEepalud C JICHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnuxEHHble BHIYUCIICHUS, IPAaBUIa OKPYIJICHUS, IPUKUIKA U OL[CHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanHue BhIpaKEHUI
1.9 KommuiekcHble uncna
2 YpaBHeHHs U HEPaBEHCTBA
2.1 Lemnpie u 1poOHO-paIlMOHANBHBIE YPAaBHEHHS
2.2 HppanuroHanbHbIe ypaBHEHHS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [oxa3zaTenbHBIE U JOTapUPMHUUECKUE YPaBHEHHUS
2.5 L{ensie u 1poOHO-palMOHATBHBIC HEPABEHCTBA
2.6 WppannonansHble HepaBeHCTBA
2.7 [TokasarenpHBIC U TIOTAPUPMUIECCKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU 1 HEPABEHCTB
2.10 YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
211 Matpuiia cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpeaennTenb MaTpULbl



OyHKIUH U TpaPUKH

Oynkius, cnocoObl 3amaHus ¢(yHkuuu. ['paduk Qynkumu. BzanmHO 0oOpaTHBIE

31 ¢bynkun. YétHele u Heu€THbIe pyHkuuu. [leproanueckue GyHkunm
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMM (yHkuuu. Hymum ¢yskuumu.
3.9 [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBI QyHkuuu. HaunOosnbiiee M HauMmeHblliee 3Ha4Y€HUE
(GYHKLINU Ha IPOMEKYTKE
a3 CrenenHass ¢yHKUMS C HaTypaJbHbIM W IIeJbIM ToOka3areieM. EE cBoiictBa u
' rpa¢uk. CoiicTBa u rpaduK KOpHS N-Oi CTETIEHU
3.4 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U IrpadUKH
35 Toukn paspeiBa. AcuMnToThl rpadukoB ¢yHkumi. CpoiicTBa  (QyHKUHUH,
' HENpPEePBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHM ITOCIEN0BATEIFHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccur. @opmyia ClI0XXHbIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pyukuu. [IponsBoiHbIe 371€MEHTAPHBIX (YHKIIHMA
[Ipumenenne mNPOU3BOAHOM K MCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxneHne HanOoNbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIHMU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. Murerpan
5 MHoskecTBa U JIOTUKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditiiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomMOunaTopuka
7 ['eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalICHUS



7.5 Koopaunatsl 1 BEKTOpBI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






