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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomeTpusi» 6a30BOro ypoBHS AJs
oOyuarormmxcs 10 —11 xmaccoB pa3pabotana Ha ocHoBe DenepanbHOTO
roCyJIapCTBEHHOI0 00pa30BaTENIbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBAHMM, TPEIBABIAEMBIX K
MaTEeMaTUYEeCKOMYy OOpa30BaHUIO, W TPAAWIHMA POCCHUCKOTO O0Opa3oBaHUS.
Peanuzanus nporpaMmbl 00eCIEUUBAET OBJIAJICHUE KIIIOUEBBIMU KOMIIETEHLUSMU,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO W TO3HABATEIBLHOTO Pa3BUTHS
JMYHOCTH 00YYarOIINXCSl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpHM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHHsi OOYCJOBJIEHA NPAKTHYECKON 3HAYMMOCTHIO METANpeIMETHBIX |
IPEeIMETHBIX PE3yJIbTAaTOB OOYYEHHS T'€OMETPUM B HAMNPABICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMupoBaHusi (yHKIUOHATHHOM MaTeMaTUYeCKOn
IPaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AUCHMIUIMH. Pa3zButre y oOydaroumxcs
NPaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKACHUU T€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOr0 M HAEAJIBHOI0, XapaKTepe OTPaKECHHUs
MAaTEMaTU4YEeCKOW HAyKOW SBIEHUM U TNPOLECCOB pPEAIbHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIU MAaTEMAaTUYECKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PECHHS
yYaluxcs, a TakKe KayeCTB MBIIUICHUS, HEOOXOMUMBIX MJii aJanTalud B
COBPEMEHHOM OO0IIIeCTBE.

['eomeTrpust sBisieTCsl OAHUM U3 OA30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOirero oOpa3oBaHusl, Tak Kak OOECIEYMBAET BO3MOXHOCTh HU3YUEHHUSI Kak
JTUCIUIUTMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTApHOI.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE MPU H3YYEHHH OOyYarolIUMHUCA
MOHATUHUHBIX OCHOB T€OMETPUH U MOCTPOCHUHU LIETIOUYKH JIOTHUECKUX YTBEPKACHUIMI
B XO/I€ pEIIEHUS TCOMETPUYECKHX 3aJad, YMEHHE BBIIBHUTaTh M OMPOBEPraTh
TUIIOTE3bl HEMOCPECTBEHHO HCIOJB3YIOTCS MPU PEIICHUU 3a7ady €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeATeIbHOCTH uenoBeka. OpHeHTalusi YejloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COLMaIbHOro ObITHSA, (opma
OTPaKEHHUSI OKPYXAIOIIEr0o MHpa, YCJIOBUE YCIEUIHOIO IMO3HAHUS M aKTHUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABl Y4E€OHOM M TPYJIOBOH NE€ATEIBbHOCTH,



SBIISIETCSI OJHUM W3 TPO(ECCHOHANBFHO BaXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (HopMUPOBAHMS y OOYYAIOMIMXCS NPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EATEIbHOCTH M0 MHOTUM HAMPABICHUSIM.

[lens ocBoeHuss mporpammbl ydebHOro kypca «l'eomerpus» Ha 6a3oBoM
ypoBHE 00yueHus — oOmeo0pa3oBarebHOE W OOUIEKYJIbTYPHOE Ppa3BUTHE
oOydaromuxcsa  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEeHUs |
WCMOJIb30BAHUSA CHUCTEMATHYECKUX TE€OMETPHUUYECKMX 3HAHUM W JCUCTBUHU,
cnenupUIHBIX TEOMETPHUH, BOSMOXXHOCTH YCIEITHOTO MPOI0JDKEHUS 00pa30BaHUS
0 CTIEIMAILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpeAHA3HAUYe€Ha s
00y4Yaromuxcsi CPeIHEHN IIKOJbI, HE HUCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 00Imero odpa3zoBanus. Takum oOpa3om, oOydaroruecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOMTH OOIIME MATEeMaTHUYE€CKHUE YMEHHUS, CBSI3aHHBIC
co crnenuduKkod TeoOMETpUHM U HEOOXOAWMbIE ISl KU3HHM B COBPEMEHHOM
oOiectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh HU3YyUHUTh T'€OMETpUIO Ooliee
rIIyOOKO, €Clii B JaldbHEHIIEeM BO3HMKHET HEOOXOAMMOCTh B T€OMETPHYECKHUX
3HAHMSIX B MPOPECCUOHAIBHON JESATEIHHOCTH.

JlocTKeHre 1€l OCBOCHHSI TMPOTpaMMbl OOECIIEUMBAETCS pelIeHHUEM
COOTBETCTBYIOIIMX 3afad. [lpuopuTeTHbIMM 3aJadyaMud  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISFOTCS:

e (opmMupoBaHue MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX M TeJlaxX BpallCHUS
KaK O BOKHEHIIMX MAaTEMAaTHYECKUX MOJIEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOACIHSIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJAJCHHE METOJAMH PEIICHHs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHUpOBaHHE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHUSIMHU O
MHOTOTPAaHHHUKAX U TeJaX BPAIlEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  AJITOPUTMAMU  PEIICHUSI  OCHOBHBIX  THUIIOB  3aj/ady;
dbopMHpoBaHHEe yMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
paccy X IeHus B XOJI€ pEUICHUs] CTEPEOMETPUUYECKUX 3ajad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEIUJIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
oOy4Jarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIhCKUX
YMEHHM, KpUTUIHOCTH MBIILICHHUS;



e (opmupoBanue GbyHKIMOHATBHON rPaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUM: YMEHHE PpACHO3HABaTh IMPOSBICHHUS T'€OMETPUUYECKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEalbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WU3YYEHUHU JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (OpMyIMpOBaTh WX Ha S3BIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
reOMETPUYECKUN ammapaT il PelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH [TOJTYYEHHBIE PE3YJIbTaThI.

OTnUYUTENbHOM OCOOEHHOCTHIO MPOTPAaMMBI SIBISIETCS BKJIIOUEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro M3y4YeHHs 3a7ad, pEIIaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPECIEHHBIM 00pa30M OpraHu30BaHHAs paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKaHUE MHTYUTHUBHBIX IPOLECCOB, MOTUBHUPYET K
JaJbHEUIIIEMY U3YUYCHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCThb IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yJalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX  O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
POCTPAaHCTBEHHbIMU oOOpazamu. CoznaHue oOpa3a HPOBOJUTCS € ONOPOM Ha
HATJSAHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCJIOBHUAX OTBJICUEHHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJICPHKAHUS.

OcHoBHBIE cozaepikarelibHble TUHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MmuororpanHukn», «lIpsmMble U MIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAWHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUM
pacrpenensieTcs He TOJbKO M0 COAEPKATENbHBIM JIMHUSM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

CopepxaHue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3yJIbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleN€HHBIM 10 TrojaM OO0y4YeHUs,
CTPYKTYPUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIaJICHUE T'C€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEJCTABICHUN OO0YyYaroIUXcs, paclupss U
yriyossis e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha uzydenue reomerpun oTBoAUTCA 2 4yaca B Heaento B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSI  CTEpEOMETpUU. Touka, mpsaMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
IapajulelIbHble W CKpenuBaronuecs npsmble. [lapamnenpsHOCTs NpsAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIbBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[apAJUICIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh NMPAMON U IUIOCKOCTH. YTIIBI C
COHAIPABJIEHHBIMM CTOPOHAMH; YIOJ MEXKAY NOpsIMBIMU B IPOCTPAHCTBE.
[TapaitenbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC IJIOCKOCTH; CBOICTBA
napajyienbHBIX IUIocKocTel. [lpocrteifmue mnpocTpaHCcTBeHHBIE (UTYpHI Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaienenumne]; TOCTPOSHUE CEUCHHUI.

[TepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: MNEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSAMBIE MMAPAUICIBHBIE W MNEPHEHIUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TNIPSAMOM M IUIOCKOCTH, Te€OpeMa O MNpsIMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIHMs  (QUrypsl Ha  IUIOCKOCTb.
IlepneHauKyISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
TIocKocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHU

IToHsiTHE MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIC
Y HEBBIIYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOrOrpaHHuKa. [lpusma: n-yronpHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsAMas U HAKJIOHHAS MPU3MbI; OOKOBas U
ITOJTHAs ITOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienunes; u ero cpoucrsa. [lupamupa: n-yroigpHas nupamuja, rpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAS M MOJTHAS MOBEPXHOCTh MUPaMUJIbL; MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIDJIEMEHThl TpuU3Mbl W nupamMunbl. [IpaBuibHbIE
MHOTOTPaHHHUKHW: MOHSATHE MPAaBWJIBHOTO MHOTOTPAaHHMKA; MPaBWIbHAS MPU3Ma U
MpaBWIbHAS THUPAMUJA; NpPaBWIbHASA TPEYrOjbHAS MNHPAMUIA W IPABUIbHBIN
terpadp; KyO. IlpencraBieHue o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
noaekadap u ukocadap. CeueHust npu3Mbl U TAPAMHUIBI.

CumMeTpusi B MPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B NHUpaMUlax, MapajyieienuIenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 35eMEHTOB MHOTOTPaHHUKOB: pE&Opa, AuaroHaau, YIJblL
[Inomans OOKOBOW MMOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSAMON MPHU3MBI,
IJIOIAJb OCHOBAaHMUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O Iulomaad yced€éHHoW mnupamuapl. [lorstue o0 o0BéEMe. OO0BEM
MMAPAMUBI, TPU3MBI.

[longoOubie Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BbEMaMU NTOT0OHBIX TEJL.

11 KJIACC

Tena Bpamenust

[HwnuHapuyeckas IIOBEPXHOCTD, oOpazyroriue HWJIUHIPUYECKON
NOBEPXHOCTH, OCh UWJIMHIPUYECKOW IMOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywlas W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3yrolne KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM nmoBepxHocTu. KoHyC: ocHOBaHUE U BeplilMHa, 00pa3yrolas
U OChb, IUIOMIQJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
o0pa3yrolre 1 BbICOTa; OCHOBAHMS U OOKOBAsI IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IuaMeTp; IUIOMAAh MOBEPXHOCTH ChEpHI.
B3aumHoe pacrnionoxenue chepbl U TNIOCKOCTH; KacaTelbHas MJI0OCKOCTh K cdepe;
IJI01A/1b CEPHI.

N306paxenne Ten BpallleHHus Ha TUIOCKOCTH. Pa3BEpTka nuamHapa u KOHyca.

KoMmOunanuu Tenm BpameHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMHMCAHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalleHUS.

[Tonsitue 06 06bpéMe. OCHOBHBIEC CBOWCTBA 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO TMapajuienenumnena u ciuencteus w3 He€. OOBEM MUIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsol.

[TongoOubie Tena B mpocTpancTBE. COOTHOIICHUS MEXKIY IUIOHAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEIL.

Ceuennsi mwiMHApa (MapaJyIeIbHO M TEPHEHIUKYJSIPHO OCH), CEUYCHUSs
KOHyca (TapajiuieIbHO€ OCHOBAaHUIO W TMPOXOJSIIEe YEepe3 BEpIIUHY), CEUCHHs
niapa.

BekTopbl 4 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B mpocTpaHcTBe. C10KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha YUCiO. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amad, CBA3AHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. KoopaumHatel Bektopa. Ilpocreiimme 3amaun B



KOOpAMHATaX. YTol Mexay Bekropamu. CKalpHOE MPOU3BEIAECHUE BEKTOPOB.
Borunciienne yrioB Mexy NpsIMBIMH M TUIOCKOCTAMU. KoOpaMHATHO-BEKTOPHBIM
METOJ] TP PEIICHUN T€OMETPUUECKUX 3a]1ay.

IINIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBLIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPaMMbl Y4EOHOrO MpeaMeTa
«MareMaTuka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOI'O
U OTBETCTBEHHOIO WJI€HAa POCCUHCKOr0 OOINEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHH,
IpoLeayp TpaxIaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHl U T1p.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMUA 1 HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpaXk1IaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPONUIOMY Y HAaCTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaT€MaTUYECKOM IIKOJIBI,
K HCIONB30BAHUIO ATUX JOCTHKEHUN B JAPYTMX HAyKaxX, TEXHOJOTHsX, cdhepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHUEM JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHHS,
CBS3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYUBOTO OYIyIIIETO.

JcTeTuYecKoe BOCIMTAHKe:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAsh ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peLIeHU, paccyXIeHUM;
BOCHPUUMYHUBOCTHIO K MATEMaTUYECKUM aCIIeKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHHE:

cOPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATh MAaTeMAaTHUYEeCKHE 3HAHHS B
MHTEpecax 370pOBOro U 0€30MacHOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MHUTaHKE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U

OTHbIXa, peryJspHas dusnueckas AKTUBHOCTB); (du3HUecKoro
COBEPILIEHCTBOBAHHU, npu 3AHATHIX CIIOPTHUBHO-030POBUTEIBHOM
JESTENIbHOCTBIO.

Tpynosoe Bocnnuranue:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuyHbiM  chepaM  TpPo(PEeCcCHOHANBHON  NEATENbHOCTH, CBSI3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIaHbI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareMaTU4ecKoMy OOpa3OBaHHIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEW MKU3HMU, TOTOBHOCTBIO K AKTHUBHOMY
YYacTHUIO B PELICHUH NPAKTUYECKUX 33]1a4 MaTEMATUYECKON HAIIPABICHHOCTH.

JKOJOrHYeCKOe BOCIIMTAHUE:

Cc(OPMUPOBAHHOCTHIO 3SKOJOTMUECKON KyJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAJIBHO-DKOHOMHMYECKUX IPOLIECCOB HA COCTOSIHME NPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa SKOJOTMYECKHX MpolieM;
OpHEHTAIlMEN Ha NPUMEHEHME MATEMAaTHYECKMX 3HAHWM Ui pelieHus 3aaad B
o0acTh OKpy’Karolled cpeabl, IUIAaHUPOBAHMS TMOCTYIKOB M OLEHKH UX
BO3MOYKHBIX ITOCIICICTBUU I OKPYKAIOILIEH Cpebl.

LleHHOCTH HAYYHOI'O ITO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu M  OOIIECTBEHHON NPAaKTHKH, TOHUMaHUEM
MaTEeMaTUYECKOM HayKh Kak cQepbl YelIOBEUECKOW MeATeNbHOCTH, JTaloB ¢
pa3BUTHA WM 3HAYUMOCTH JUIA Pa3BUTHUS LUBWIM3ALUWH;, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM KakK CpPEICTBOM IIO3HAHUSA MMHPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO M MCCIENOBATENBCKYIO JIESITENbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIE.

METANPEJMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO MpeaMera
«Marematuka XapaKTePU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YHUBEPCANLHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUAMU, YHUBEPCATbHBIMU Pe2yIamMUSHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie = no3smaeamenvmvle  Oeticmsusi,  obecneuuaOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCcO8 0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYXCarowjeeo  Mupa;  npumeHeHue  J102U4ecKux,
ucce0o8amenbCKux onepayull, ymenul pabomams ¢ ungopmayueti).

Ba3oBble JJoruuyeckue aeyicTBUA:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAY MOHATUAMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJIacCH(UKAIMN, OCHOBaHUS IJIsi OOOOINECHWS W CPaBHEHHS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpHUIATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npotuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX W YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM Ui BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

JeNaTh BBIBOJBI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSATEIHLHO JTI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUH (MIPSAMBIE U OT IPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus ydeOHOW 3adadd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOONEee TMOAXOMIIMHNA C YIETOM
CaMOCTOATEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEOBATEIbCKANA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOpPEUYHE, NpoOIeMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTE MaTeMaTUYecKOro
0o0BEKTa, SABJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SBJIICHUSMU, IPOIIECCAMU;

CaMOCTOATENTHHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIEHUI;

IIPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
MIPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISIBIIATh JepUIMTHI MH(DOpMALMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a/1a4u;

BbIOMpaTh  MHPOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO
pa3IUYHBIX BUIOB U OPM IIPEICTABIICHHUS,

CTPYKTYpUpPOBaTh UHPOPMAIUIO, PEJCTABIATh €€ B pa3inyHbIX (popmax,
WJLTIOCTPUPOBATh TpadUyuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHbopMaIu o CaMOCTOSITEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
Yuueepcanonvie  KomMmMyHuxamueuwle Oelicmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YYATOUWUXCAL.
OO01enue:

BOCIIpUHUMATh U (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHUHM C
YCJIOBHUSIMHU U LIENISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3ysbTaT;

B X0 00CYXAECHHUS 3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJIeMbl, periaeMoi 3aJ1auu, BEICKA3bIBATh UIEH, HALICJICHHBIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB AHaJIOra, OOHapy»XMBaTh pa3jIMuUe€ U CXOJCTBO MO3ULMM; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJENIOBAHMS,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAI[MN U OCOOCHHOCTEHN ayUTOPHH.

CoTpyaHuvecTBo:

3)

MOHMMATh W WCIOJIB30BaTh  IPEUMYyIIECTBA  KOMaHAHOM U
WHJIMBUAYaJIbHOU pabOThI MPU PEIICHUH YUEOHBIX 3a/]1a4; IPUHUMATH 1IETh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeeNaTh BUAbI paboT, 10roBapuBaThCs, 00CYKaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyKaeHUs,, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBIIOJHITH CBOI 4YacTh palbOTBHl U
KOOPJIMHUPOBaTh CBOM JEHUCTBUS C JAPYTMMH 4YJ€HaMU KOMAaHJbL;
OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIMH MPOIYKT MO KPUTEPHUSIM,
c(hopMyIHPOBAHHBIM YUYaCTHUKAMH B3aUMO/ICHCTBUSIL.

Yuueepcanonvie  pezynamuenvie oeticmeusl, obecneuusaiom

GdopmuposaHrue cMbLCIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IIaH, AITOPUTM PELICHUS 3aJ]a4H, BBIOUPATH CIIOCO0 PEIICHUS
C YY4ETOM HUMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU [O3HABaTEIbHOM peQieKcud KaK OCO3HaHHUA
COBEPIIAEMBIX JECUCTBUM U MBICIMTENIBHBIX ITPOLIECCOB, UX PE3YJIbTATOB;



BJIQJIETh CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJSL THpolecca U
pe3yibTara peleHnss MaTeEMaTHIEeCKOM 3a1auu;

e TMPEIBUAECTH TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IIPU PEIICHHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOATENIbCTB, JAaHHBIX, HAWJEHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEIU U YCIOBUSAM, OOBACHATH
MIPUYUHBI TOCTHKECHHS WIM HEJNOCTHKEHHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, IIPsMasi, IJIOCKOCTb.

[IprMEHAT, aKCHOMBI CTEPEOMETPUU M CICACTBUS U3 HUX TIPU PEIICHUU
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSMHU: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPAMBIX
U TUIOCKOCTEM.

KnaccupunnpoBarh B3aMMHOE pAaCIOIOKEHUE TPSIMBIX W TIJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSTUSIMU: JABYTPAHHBIA YroJl, TPaHU ABYIPAHHOTO YTria,
pedpo JBYrpaHHOIO yIJja; JUHEWHBIM YroJI JIBYTPAHHOIO Yrja; rpajaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIH U HEBBITYKJIbIN
MHOT'OTPAaHHHUK, JIEMEHThI MHOTOIPaHHUKA, MPABUIbHBII MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TMpaMujia; Ipu3Ma,
IPSMOYTOJIBLHBIN TIapajuieNienune, Kyo0).

Knaccudunuposatsb MHOT'OTPaHHUKH, BBIOMpas OCHOBaHUS IS
Kkiaccuukanuy  (BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHHUKH; TPaBUILHBIC
MHOTOI'PaHHUKHU; IPSMbI€ U HAKJIOHHBIE IPU3MbI, MapajlIeJICITUIIC bl ).

OmniepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIUIIBI TOCTPOCHUS CEUCHUH, UCTIONB3YSsl METO/T CIIE/OB.

CtpouTh CeuY€HHUSI MHOTOIPAHHUKOB METOJOM  CII€JIOB, BBIMIOJIHSATH
(BBIHOCHBIC) TUIOCKHE YEPTSHKH W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYP: BHUA
CBEpXy, COOKY, CHHUBY.

Pemiath 3a1aun Ha HaxXOXkJACHUE TE€OMETPUUYECKUX BEJIUYUH 10 o0pasiam Wiu
aIrOpuTMaM, MPUMEHSST HU3BECTHBIE AHAIIUTUYECKUE METO/bl MPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTUUYECKUX 3aJlad Ha BBIYMCIICHUE PACCTOSTHUM MEXKIY JIBYMS
TOYKaMH, OT TOYKH JO TIPSAMOW, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TTPSIMBIMHU.

Pemiath 3a1aun Ha HaXOXkJACHUE T€OMETPUUYECKUX BEJIMYUH 1O o0pasiam Wiu
alropuTMaM, ITPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl NPU PEIICHUHU



CTAaHIAPTHBIX MAaTEMaTUYECKUX 3aJa4 Ha  BBIYUCIECHUE YIJIOB  MEXKIY
CKPELMBAIOIIMMUCSA IPAMBIMH, MEXIYy MPsSAMOM M IIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boraucisate 00bEMBI U TUIOHIAAN MOBEPXHOCTEH MHOTOIPAHHHMKOB (MpU3Ma,
nupaMyuja) ¢ TMpUMEHEHHeM (OpMyJ; BBIYUCIATH COOTHOLICHHSI MEXAY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMaMU 1OTOOHBIX MHOTOTPaHHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M
IJIOCKOCTh CHMMETPHUU; LIEHTP, OCh U IJIIOCKOCTh CHMMETPUHU (DUTYPBI.

W3Bnekatp, MpeoOpa3oBbIBaTh W HHTEPIPETHUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEJCTABIECHHYIO Ha yepTexax M
PUCYHKAaX.

[IpumeHsaTs reomeTpuyeckue (AKThl I PELIEHUS CTEPEOMETPUYECKUX
3a7a4, PEANoJararolux HECKOJIbKO 1Iar0B PEIICHUs, €CJIA YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOM (popMe.

IIpumenaTs mpocredmme OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELLIEHUN CTEPEOMETPUYECKUX 3a1ay.

IIpuBOINTE HpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
’KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3A4KOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMmeHATh MOJy4YEHHbIE 3HAHUS Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud W IPUMEHATb HU3YYEHHBIC IIOHATUA B IPOLIECCE IIOUCKA pELICHUsA
MaTeMaTH4ecku CGOPMYJIHPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX TOHSITHI U TeOpeM, annapara aareOpsbl; pemarb
[IPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAXOXKJACHUEM IT'€OMETPUUYECKUX BEIIMYUH.

11 KUIACC
OnepupoBaTh MNOHATUSAMH: LUJIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
LWJIUHAPUYECKOM  IIOBEPXHOCTH;  LWIMHADP;  KOHUYECKas  ITOBEPXHOCTD,

oOpa3yrolue KOHHYECKON MOBEPXHOCTH, KOHYC; cheprudecKkas MoBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI OTYUYEHUS TEJ BpaIllCHUSI.

KnaccudunmpoBats B3auMHOe pacronoxeHue chepsl U MI0CKOCTH.

OnepupoBath MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BhICOTA
CeTMEHTA; IIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruncnsate  00bEMBI M TUIOMIAJM  TIOBEPXHOCTEM TeNm  BpallleHHS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMH: MHOTOTPAHHHWK, BIIMCAaHHBIH B cdepy U
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCaHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.



BeIMucIaTh COOTHOIIEHUS MEXAY TUIOMAISIMH IOBEPXHOCTEH U 0OBEMaMu
MOJOOHBIX TEII.

N300pakath wm3ydaemble (UTypel OT PYKH M C TPHUMEHEHHEM ITPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BrIMOTHATH (BBIHOCHBIC) TJIOCKHE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: B CBepXy, COOKY, CHU3Y; CTPOUTh CEUCHHS TEJ BpaIllCHUS.

W3BnekaTb, WHTEPIPETHPOBATH M IPEOOpa3oBbIBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUIECCKUX (DHUTYpax, MPEACTABICHHYIO Ha YepTeKax |
PUCYHKaX.

OmnieprpoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTRE.

BBITIONHATE  NEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOKECHHSI BEKTOPA Ha YUCII0, OOBICHATH, KAKUMH CBOWCTBAMH OHU 00JIaJaIOT.

[TpuMeHSTh IpaBUIIO TapalIeIeITUIIe/Ia.

OmnepupoBaTh MOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIYJb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJTMHEAPHBIC U KOMIUTAHAPHBIC
BEKTODBI.

HaxoauTs cyMMy BEKTOpPOB M ITPOM3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXTY
BEKTOpaMH, CKaJIpHOE TMPOM3BEJCHUE, PACKIQABIBATh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3agaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensaTy reoMerpuueckue ¢GakThl ISl PEHIeHUS CTEPEeOMETPUUYECKHUX
3aJ1a4, MPEANOJIararoIiX HECKOIBKO MIAaroB PEIICHUs, €CIIH YCIOBUS PUMCHCHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiimne reoMeTpuyecKue 3ajladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METO/IA.

Pemarr 3amaud Ha [IOKA3aTeNLCTBO MAaTEMAaTHYECKHUX OTHOIIECHHH H
HAXOXKJECHUE TEOMETPUICCKUX BEIUYMH IO 00pa3liaM WA aJlTOPUTMaM, IPUMEHSIS
M3BECTHBIC METOIbI MPH PEIISHUH CTaHIAPTHBIX MaTEMAaTHYECKUX 3a/1ad.

[IpuMeHsAT,  MpoOCTEHIIMEe MPOrpaMMHBIE  CPEACTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUICCKUX 3a71a4.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKW3HH, PacIio3HaBaTh IIPOSIBJICHNE 3aKOHOB '€OMETPHHU B HCKYCCTBE.

[IpuMeHSTh TOJTyYCHHBIC 3HAHMUS Ha TPAKTHKE: aHAIM3UPOBATh pPEalibHBIC
CUTyallMM W TPHUMCHATh HM3yYCHHBIE TIOHATHS B IIPOIECCE ITOMCKA PEIICHHUS
MaTeMaTH4ecKu Cc(HOopMyIHpPOBAHHOW TPOOJIIEMBI, MOAEIUPOBATh PpPeaTbHBIC
CUTyalldd Ha S3bIKE TCOMETPHH, HCCIEIOBATh IIOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM IeOMETPHUUYECKHUX MMOHITHI U TeOpeM, almapara aareophl; pemarh
MIPAKTUYCCKUE 3a/1a4H, CBA3aHHBIC C HAXOKJICHUEM T€OMETPUICCKUX BEITHYHMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoasbnbie | IlpakTudyeckue
n/n MpPorpaMmbI Bcero oOpa3oBaTejibHbIEC
padoTbl padoTbI
pecypchl
bubmuoreka [JOK
! Baezienue B cTepeoMeTpHIo 10 https://m.edsoo.ru/1¢209¢37
) [IpsiMBI€ U TUIOCKOCTH B POCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapamienbHOCTB IPSIMBIX U IUIOCKOCTEH https://m.edsoo.ru/1¢209¢37
3 [lepnieHAMKYIAPHOCTD NPSMBIX U 12 bubmmoteka [JOK
IUIOCKOCTEH https://m.edsoo.ru/1¢209¢37
bu6nmmorexa [IOK
4 VYTIibl MEXAY NPSAMBIMU U ITIOCKOCTIMU 10 1 hitps-//m.cdsoo.ru/1c209¢37
bu6mmoreka [JOK
> MuororpanHukn 1 I https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
1
6 OOBEMbI MHOrOTPaHHHKOR ? https://m.edsoo.ru/1¢209¢37
7 [ToBTOpEHME: CEUEHNs, pACCTOSIHUS U YTIJIbI 4 1 bubmorexa HOK
p ' s y https://m.eds00.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 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 KIIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HauMeHoBaHHUe pa3aesioB U TeEM udpoBbie
Ne ni/m P Kontpoabusl | IlpakTHueckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI
pecypchl
but6mmoreka [JOK
1 Tena spamenns 12 https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
2 Obnembi Ten > ! https://m.edsoo.ru/1¢209e37
3 BekTopEl ¥ KOOPIUHATEL B IPOCTPAHCTBE 10 1 buGnnorexa LIOK
P pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenwue, 0600mIeHNE, 7 1 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontpoasbnbie | IlpakTuyecku
n/n Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIE
padoThI e padoThI
pecypcsbl
OCHOBHBIE TIOHATHS CTEPEOMETPUU:
TOYKA, IpsiMasi, INIOCKOCTb,
npoctpaHcTio. [IpaBuna
n300paKeHHsI Ha PUCYHKAX: 1 Bubmmorexa [IOK
P pucy o https://m.edsoo.ru/aecc77cd
n300pakeHHs TUIOCKOCTEH,
napauIeIbHBIX MPSIMBIX (OTPE3KOB),
CEpeIUHBI OTpE3Ka
[TonsiTust: mepecexkaronuecs
IUIOCKOCTH, IIEpECEKaroIuecs mpsmas 1 Bubmmorexa [IOK
- T1ep p https://m.eds00.ru/2d8a9¢99
1 TUIOCKOCTb
[TonsiTust: mepecexarouecs
IUIOCKOCTH, TIepeceKaronmecs npsmas 1 Bubamorexa [IOK
> TP P https://m.edso0.ru/db685¢73
U TJIOCKOCTD
3HaKOMCTBO C MHOTOI'paHHHUKaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha | bubmmoreka [{JOK
PUCYHKAX, HA IPOEKLIMOHHBIX https://m.edsoo.ru/a63959ed
yeprexax
HauanbHbie cBenneHus o kyoe u
NUpaMUJE, UX Pa3BEPTKU U MOJIEIH 1 buommorexa LIOK
P > X Paspep ' https://m.edsoo.ru/b30df38
CeueHust MHOTOIPaHHUKOB
HauanbHble cBenieHus o Kkyoe u 1 bubnuorexa LIOK



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

MUpPaMUJIE, UX Pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

[MousgaTre 00 aKCMOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa HOK
p p pHi: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
ITousgTre 06 akCHOMaTUYECKOM
8 0oCTpoe cTepeoMe aKcHuo bubmiorexa HOK
I HHUHU CT METPHH: HOMBI
P p p https://m.edso0.ru/239c¢8cb4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
IMousTHE 00 AKCHOMATHYECKOM
9 OCTpOeC cTepeoMe aKCHO bubmiorexa HOK
IIOCTPOEHUHU CT METPHH: HOMBI
p p p https://m.edsoo.ru/65¢6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[NousTre 00 aKCHOMAaTHYECKOM
10 IIOCTPOCHUH CTEPEOMETPHH: aKCUOMBI bubmorexa HOK
p p P https://m.edso00.ru/258fc245
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anmHoe pacnosnioskeHue npsiMbIX B
1 IIPOCTPAHCTBE: NIEPECEKAIOIIMECH, bubnuorexa [JOK
rapajuielibHbIE U CKPEIMBAIOLINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapannenbHOCTh NPAMBIX U
MJIOCKOCTEW B IPOCTPAHCTBE:
12 napajieiIbHbIe IPSIMBIE B bubmmorexa TIOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NapalIeIbHOCTh TPEX
MIPSMBIX
[TapamienbHOCTh NPAMBIX U
MJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
13 o
[TapannenbHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 YTIIBI ¢ COHANIPaBICHHBIMU bubnunorexa LIOK



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/3d8ffd32

CTOpPOHAMH

https://m.eds00.ru/9f4071b9

VYron Mexay NpsMbIMU B

bu6moreka [JOK

15
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bu6mmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapauienbHOCTB INIOCKOCTEN: bu6nuorexa IIOK
HapajuIeIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayyIeNbHBIX INIOCKOCTEN Bubmmorexa [IOK
P https://m.edsoo.ru/e504d656
IIpocreriye MpoCcTpaHCTBEHHBIE
19 (GuUrypsl Ha MJIOCKOCTU: TETPAd bubmmorexa LIOK
yp ) PaIp; https://m.edso00.ru/4a28dc02
KyO, apaienenumnesa
bu6mmoreka [JOK
20 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
bubmuoreka [JOK
21 II i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
KonTponbhas pabota mo Teme
” "IIpsiMble ¥ IJIOCKOCTH B bu6nuoreka LIOK
npoctpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IIJIOCKOCTEN"
IleprieHAMKYIAPHOCTD NPSAMOU U
23 HJ'I(I))CKOCTI/I'}II'IC pneH UK IJ)'IH HbIE Bubmmorexa [IOK
- MICPTICHMKY AP https://m.edsoo.ru/b19f6a5d
MpsiMbI€ B IPOCTPAHCTBE
24 [Ipsambie mapajienbHbIE U bubnuorexa [JOK
MEPIEHIUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
75 [Ipsimble mapasienbHbIe U bubnuoreka LIOK
MEPIEHAUKYJISIPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak neprneHIuKyISIPHOCTH bubnunoreka LIOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9

NPSIMOW U TIOCKOCTH

https://m.edsoo.ru/f85bfc46

IIpu3Hak nepneHIuKyJIApHOCTH

bu6moreka [JOK

27
MPSIMOU U TIOCKOCTH https://m.edso0.1u/79165d15
73 Teopema o npssmoi bu6nuoreka LIOK
NEPIEHANKYJISIPHON IIIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o nipsmoi bu6nuorexa IIOK
NEPIEHANKYJISIPHON IIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuorexa [JOK
MEPIECHIUKYISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprnieHauKYISIp U HAKIIOHHBIE:
31 a(iTOSIHI/IeyOT £OQKH 0 TTOCKOCTH bubmmorexa OK
P il ’ https://m.edsoo.ru/33¢c477d3
paccTostHUE OT MPSAMOU 10 IIIOCKOCTH
[leprnieHIuKYISIp ¥ HAKIIOHHBIE:
32 a(iTOﬂHI/IeyOT IT)quI/I 0 TUIOCKOCTH bubmorexa OK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHKE OT MPSIMOM J0 INIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE:
33 a(f)CTOﬁHI/IeyOT I;O‘-IKI/I 0 IJIOCKOCTH bubmmorera [JOK
P fl ’ https://m.edsoo.ru/aSb7b8e3
paccTosiHUE OT MPSIMOM J0 INIOCKOCTH
[lepnenauKysip U HAKJIOHHBIE:
34 a(iTOSIHI/IeyOT IT)quI/I 0 TUIOCKOCTH bubmorexa [OK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT IPSAMOH /10 TNIOCKOCTH
15 VYTIIBl B IPOCTPAHCTBE: YIOJ MEXIY bubnuoreka [JOK
MIPSMOU U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJI, TUHEHHBIN yToJ bu6mmoreka [JOK
JIBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroj, TUHEHHBIN yro bubnuoreka LIOK

JBYTPaHHOIO yria

https://m.edsoo.ru/c7¢777ed



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

[leprieHAMKYISPHOCTD IIIOCKOCTEH:

38 IPU3HAK EPIEHIUKYIIPHOCTHA ABYX bubmmorexa LOK
p Up JHIKYIBP By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHN
IlepneHIUKYIIPHOCTE IIJIOCKOCTEH:
39 I I/II)SHaK neynelli UKYJISIPHOCTHU IBYX Eubmorexa LIOK
p vp JIHIKYIBP By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
IlepnenIUKYIAPHOCTE MIIOCKOCTEN:
40 3| 153Ha1< neynelli UKYISIPHOCTH IBYX Bubmiorexa IIOK
p Up JIHIKY P By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEX MEpHEHIUKYIIPAX bubmmorexa TIOK
P p P Ay IIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHEHIUKYIIIPAX bubmmorexa IIOK
P p P AHKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEPHEHIUKYIIAPAX bubmmorexa LOK
P p P AKYTAD https://m.eds00.ru/91246736
KoHnTtponbHas paborta 1o Temam
44 "[leprieHIUKYISIPHOCTD NMPSMBIX U bubmmoreka [JOK
miockocte" u " Yl MeXIy https://m.edso0.ru/5b971ef3
NPSMBIMH U TJIOCKOCTAMU"
[TonsiTe MHOTOTPAaHHHUKA, OCHOBHBIC
AJIEMEHTHI MHOTOTPAaHHHKA,
45 BBINYKJIBIE U HEBBITYKJIILIE Eubmorexa IIOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHas mpu3Ma; TpaHy U
46 OCHOBaHUS IPU3MBI; TIpsiMasi U bubmmoreka [JOK

HaKJIOHHAs MPU3MbL; O0KOBas U
IIOJIHASI IOBEPXHOCTh MPU3MBI

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ec3e2da3

[Tapannenenunen, NpAMOYTOJIbHBII

bubmuoreka [JOK

47 napa’sulesienuIe]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Tupamuja: n-yroyipHas nupamua,
IpPaHU ¥ OCHOBaHHUE NMUPaMUIbI;
48 OOKOBas 1 MOJIHAS IOBEPXHOCTh buommorexa LIOK
. https://m.edsoo.ru/fblcd0as
MUPaMUJIbL; IPaBUIIbHAS U yCeUEHHAs
nupaMuia
[TpaBuiIbHBIE MHOTOTPAaHHUKU:
MOHSATHE PABUIBHOTO

49 MHOTOTpaHHMKA; MpaBUJIbHAs PU3Ma bubnuorexa LIOK
Y IIpaBUJIbHAs UPAMUQA; IPaBUIIbHAS https://m.edsoo.ru/074c8865
TpeyrojbHasi MupamMuaa u
MPAaBWIBHBIN TeTpasap; KyO
[IpencraBneHue o NpaBUIBHBIX

50 MHOTOTpaHHHMKaX: OKTa’ap, bubmmorexa LIOK

https://m.edsoo.ru/a0fddSbf
JOJEKAdAP U UKOCADIP.
CumMeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTHI bubnuoreka LIOK
CUMMETPUU B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuieJenune1ax, NpaBUIbHbBIX
MHOTOTpaHHHMKaX
Boruncnenue a3nemMeHTOB

52 MHOTOI'paHHHUKOB: pEOpa, TuaroHasu, Bubmmorexa LOK

https://m.edsoo.ru/6¢cdbecef
YTIIbI
[Tnomanb 60KOBOM MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTH IIPSIMOMU bubnuorexa LIOK

HPU3MBI, IUIOIIA/Ib OCHOBAHHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU

https://m.edsoo.ru/37d84157



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/8a7be683

MPSAMON MPU3MBbI

[Tnomanb 60KOBOM OBEPXHOCTH U

MIOBEPXHOCTHU IIPABUIIBHOU

bu6moreka [JOK

>4 HHPAMILbL, TeOpEa O IOt https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
TTUPAMH/TBI
55 KonTponbHas padbota no teme bubnuorexa LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95{5¢04
N bubmuoreka [JOK
36 Torsme 06 0bneme https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
> OObEM mrpanio! https://m.edsoo.ru/235171b3
N bubnuorexa [JOK
>8 OOBEM mHpamiE! https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
59 OOBEM mpamH LI https://m.eds00.1ru/79¢10312
N bu6mmoreka [JOK
60 OOBEM mHpamH LI https://m.edsoo.ru/2faadc3f
bubmuorexa [JOK
1 N
6 OOnEM npH3Me! https://m.eds00.ru/79853608
n bubmuoreka [JOK
62 OOBEM mpu3MEI https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OObEM mpH3MEL https://m.edso0.ru/482d351
64 KonTponbHas pabota no teme bubnuorexa LIOK
"O0BbEMBI MHOTOIPAaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpenwue, 0600mEeHNEe bu6mmoreka [JOK

CUCTeEMaTHU3alus 3HaAaHUN.

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



https://m.edsoo.ru/098bedad
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/79853608
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79c10312
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https://m.edsoo.ru/235171b3
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ITocTtpoenue ceuenuii B
MHOTOTpaHHHUKE

[ToBTOpeHue, 00001IeHNE
cUCTeMaTu3alus 3HaHuH.

66 Brruncnenue paccTosHUN: MEXTY | bubnuoreka LIOK
JByMsI TOUKaMH, OT TOYKH J0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 INTIOCKOCTH, MEXTY
CKPEILHBAIOIIUMHUCS IPSIMBIMU
bu6mmoreka [IOK
67 HtoroBas koHTpoJibHAs paboTa 1 hitps://m.cdsoo.rw/b9146bc0
[ToBTOpenwme, 0600IIEHNE
CHUCTEMaTH3alus 3HaHUM.
Brruncnenue yrios: MexIy
68 CKPEIIMBAIOIIUMHUCS TPSIMBIMH, 1 bubmmorexa [TOK

MEXy TPSMOIl U MIIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXKIY
TUIOCKOCTSIMU

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



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

11 KIIACC

KoimyecTBo yacos DJIEeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontpoasnbie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIe
padoThbI e padoThbI
pecypchl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; IUIOIA/lb TOBEPXHOCTH 1 bubmorexa [OK
A p; tan P https://m.eds00.1u/0341bc2b
cdepsl
Bsaumnoe pacrnonoxxenue chepsl 1

bu6mmoreka [{JOK
2 IUIOCKOCTH; KacaTelIbHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momaab chepbl

3 N3o0pakenue cdepsl, mapa Ha | bu6mmoreka [JOK
iockocTH. CeueHus mapa https://m.edsoo.ru/be15f7{2
Hunuuapudeckas MOBEPXHOCTb,

4 00pa3yromue MUINHIPHUIECKOM 1 bu6mmoreka [{OK
MMOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edsoo.1u/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yIoIIas u OCh; | bu6mmoreka [IOK
101 b OOKOBOMW U MOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N300pakenne nunuHapa Ha
mIockocTu. Pa3BépTka nuimHapa.

6 CeueHus IUIUH pa (HJIOCKOCTII:)IO 1 Bubmmorera [JOK

B N P ’ https://m.edsoo.ru/016e25eb
napajuieIbHON Win
NePHEHANKYISIPHON OCH LIHJIUH]IPA)
7 Konunueckas moBepXHOCTb, 1 bubnmuorexa [JOK



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/0341bc2b

00pa3yroIme KOHMIEeCKOM
MOBEPXHOCTH, OCh M BepUIMHA
KOHUYECKOW MOBEPXHOCTH

https://m.edso00.ru/c94ba09b

KoHyc: ocHOBaHME U BEpPIINHA,

8 oOpa3yro1as 1 ocb; IJI0LIAAb bubmmorexa [JOK
pasyiom B; TUIoman https://m.eds0o.ru/897dd3b2
OOKOBOH U MOJHON MOBEPXHOCTH
YceuéHnblii KOHyC: 00pasyrone u
9 BBICOTA; OCHOBaIiII/ISI u gOKZBaSI bubmmorexa [JOK
’ https://m.eds00.ru/1468bab3
MMOBEPXHOCTH
N3o06pakenne KoHyca Ha
mockocty. Pa3Béprka KoHyca.
CeueHus koHyca (IUIOCKOCTHIO, bubmuorexa [JOK

10 .

MapAJUIEIIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOAIIEH Yepe3
BEpILUHY)

1 KoMOunanwst Ten BpamieHus u bu6muoreka [JOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, ONMUCAHHBIN OKOJIO

2 cdepsl; chepa, BUcaHHAs B bu6mumoreka LIOK
MHOTOIPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpallleHus

13 [Tonsitue 06 06bEMe. OCHOBHBIE bubnuoreka [JOK
CBOMCTBa 0OBEMOB Tell https://m.edsoo.ru/26a03tb7

N bubmuorexa [JOK
14 06
PEM HHIHRAPA, ROHYCd https://m.edsoo.ru/5513d87b
N but6moreka [JOK
15 06
bEM 1Iapa U IO, Chephl https://m.edsoo.ru/d189bde2
16 [TomoOHBIE TENa B IPOCTPAHCTBE. Bbubmaunoreka IIOK



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/c94ba09b

CoOTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMHU
IMOJOOHBIX TEI

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

17 KonTponbHas paboTa no remam bubnuorexa LIOK
"Tena Bpamenus" u "O0bvemsl Ten" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha 1m0cKkocTH U B bubnuorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnokeHue ¥ BhIYMTAHHUE BEKTOPOB bubmmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO buommorexa LIOK
P https://m.edsoo.ru/dee379¢eb
Pa3znosxeHnne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOPaM bubmmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74¢
IIpaBuno mapasuienenumena
Pemenue 3amad, CBI3aHHBIX C
22 MIPUMEHEHUEM MPABUII AEUCTBUH C bubmmorexa [JOK
p P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOpPHBIN METOJT
23 I I/Ip CLIEHUH FCOMef WYECKUX Bubmmorexa [JOK
PP p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssMmoyronbHas cuctema
24 KOOPJIMHAT B MMPOCTPAHCTBE. bu6mumoreka LIOK
Koopaunats! Bexropa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpAUHATaX
25 VYroa Mexay BEKTOpaMHu. bubnuoreka [JOK
CxansapHoe NMPOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexy bu6moreka [JOK

MMPAMBIMU U ITJIOCKOCTAMU

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



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/810cf1eb

KoHnTtponbHas pabora 1o Teme

27 "BekTopbl 1 KOOpANHATHI B 1 bubmorexa [IOK
p " PA https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpenue, 0600IICHUE 1

73 cructemaTu3anus 3HaHui. OCHOBHBIC | bubmuoreka [JOK
burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPHH
[ToBTOpenue, o6o0IIEHNE U

29 crucrtemaTu3anus 3HaHui. OCHOBHBIC | bubmuoreka [JOK
burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPHH
[ToBTOpeHnue, 0600IIEeHNE U

30 cHUcTeMaTH3aIlvs 3HaHUM. 3a/1aun 1 bubmuorexa [JOK
IIJIJAHUMETPUU U METObI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpeHnue, 06061IeHNE U

31 cHUcTeMaTH3allys 3HaHWi. 3a1aun | bubmuoreka [JOK
IUIAHUMETPUH U METOIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHue, 06001IeHNE U

1 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bu6muoreka [IOK
¢burypsl, ¢pakThl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUH

bu6mmoreka [IOK
33 nu 0 1
TOTOBA KOHTPOIBHAA pabota https://m.edsoo.ru/ec24dfc2

14 [ToBTOpenue, 06o0LICHNE U I bu6nuoreka LIOK

cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/ec24dfc2
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ITPOTPAMME




IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kon

npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPpaMMBbI CPeHET0 00IIEro 00pa3oBaHUs

7 I'eomerpus
7.1 OrniepupoBaTh MOHATHSIMU: TOUKA, MPSMast, IIIOCKOCTh
75 [IpuMeHATb aKCHOMBI CTEPEOMETPHUH U CJICICTBUSI U3 HUX TPH PEIICHUU
' r€OMETPUYECKUX 3a]a4
73 OnepupoBaTb NOHATHSAMU: MAPAUIETBHOCTh W NEPHEHIUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEN
74 KnaccugumnupoBars B3auMHOE PacIioOIOKEHHE NPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: JIBYTPAHHBIA yIOJl, TPAHU JBYI'PAHHOIO YIJIA,
7.5 pebpo IBYrpaHHOTO yrila, JUHEWHBIA YroJl JBYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTPaHHOTO yria
Y OnepupoBaTh NMOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIIbINA
' MHOTOI'PAHHUK, 3JIEMEHTbl MHOTOT'PAHHUKA, IPABWIbHBIA MHOTOTPAaHHUK
77 Pacnio3naBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMHMpaMujia, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapaienenumne, Kyo)
KnaccuduimpoBaTh  MHOTOTPaHHUKH, BBIOMpas  OCHOBaHUS IS
- KIacCupUKanuu  (BBINYKJIBIE W HEBBITYKIbIE  MHOTOTPAaHHUKH,
' NpaBUJIbHBIE MHOTOIPDAHHHMKHM, MpPSIMbIE W  HAKJIOHHBIE IPU3MBI,
napajie’aenuneabl)
79 OnepupoBaTh MOHATUSIMU: ceKylIas IJIOCKOCTb, ceyeHue
' MHOTOTPaHHUKOB
710 OOBSICHATH  IPUHLHUIIBI  [OCTPOCHHUS  CEYEHUH  MHOTOTPAHHUKOB,

HCIIOJIB3YyA MCTOM CJICIOB

7.11

CTpOI/ITI: CCUCHUA MHOT'OI'paHHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX UTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJICHHE TEOMETPUUECKUX BEIMYUH IO 00Opasiam
WIA alTOPUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYECKHUE METOJIbI MPHU
pelieHur CTaHAAPTHBIX MATEeMAaTHYEeCKUX 3a7ad Ha BBIYHCIICHHE
pPacCTOSTHUN MEXAY IBYMs TOYKaMH, OT TOUKH JO MPSMOH, OT TOUYKHU J0

IJIOCKOCTHU, MEKAY CKPCIIUBAOIIUMUCA IIPAMBIMU

7.13

Pemate 3amaun Ha HAXOXKJACHHE TEOMETPUUECKUX BEJIIMYUH TIO 00pas3iam
WIM alrOpUTMaM, NMPUMEHSS W3BECTHHIC AHAIUTUYECKHE METOIbI IMPHU
peUIeHUN CTAaHIAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYMCICHUE YTJIOB
MEX/y CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXAY MPSIMOW U IJIOCKOCTHIO,

MEXIY INIOCKOCTSMU, ABYTPAHHBIX YIJIOB

7.14

Berancnate 00bEMBI W IJIOMIAJAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamuza) ¢ IpuMeHeHneM (GOpMYyJl, BEIYUCIATh COOTHOIICHHS
MEXIY MJI0ILAIIMU MOBEPXHOCTEH, o0BEMaMu 10T0OHBIX

MHOI'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHSl B NPOCTPAHCTBE, LEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LICHTP, OChb U IIJIOCKOCThH CUMMCTPUHN (I)I/Il"ypbl

7.16

W3Bnekarb, mpeoOpa3oBbIBATE M HHTEPHPETHPOBATH HH(pOpMAIUIO o
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeICTaBICHHYI0 Ha

YepTEeKax U pUCYHKaAX

7.17

HpI/IMCHHTB TCOMECTPHUICCKUC CI)aKTBI AJId pelICHUd CTCPCOMETPUUCCKUX
3a1a4, MOpeanojararomux HCECKOJbKO IHIaroB pCmiCHUsA, €CJIU YCIOBUA

MIPUMEHEHUs 3aJ]aHbl B IBHOHN (opme

7.18

[IpuMeHaTh nOpoCTEHIUE MPOrpaMMHBIE CpPEIACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMECTPUICCKUX 3ada4d

7.19

IIpuBoaUTE MpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKU3HH, pACIIO3HABATDH MIPOABJICHUEC 3dKOHOB I'€COMETPHUU B UCKYCCTBC

7.20

[TpyMeHSTh MOTy4YeHHbIE 3HAHUS HA TIPAKTHKE: aHAIM3UPOBATh pealbHbIe
CUTyallud M TPUMEHATh W3yUYCHHbIE TIOHATHS B TMPOIECCEe IOHCKa
pelieHus MaTeMaTHYeCKU chopMyJIHUPOBAHHOMN po0JIeMBl,
MOJICJIUPOBATh PEAJIbHbIE CUTYAllMM HA A3BIKE T€OMETPHUH, MCCIIEOBATh
MOCTPOEHHBIE MOJEIN C HWCIOJIb30BAHUEM T€OMETPHUUYECKUX TOHITHI U
TeopeM, arrmapara anredpsl, pemaTh NPaKTUIECKHe 3a/1a4ul, CBSI3aHHbIE C

HaXO0KXKACHUEM I'COMCTPHUICCKUX BCIIMYUH




11 KIIACC

Kox IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: HWIMHIPUYECKAs IIOBEPXHOCTH, 00pa3yromune
61 UWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHHYECKas IOBEPXHOCTb,
' oOpa3ylolMe  KOHMYECKOM  IMOBEpPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 PacnioznaBate Tena Bpamenus (HUIUHIP, KOHYC, cdepa H map)
6.3 OOBSCHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KnaccuduimpoBars B3auMHOE pactosiokeHUe cephl U IIOCKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Bbruncnare 00bEMBI M IUIOIIAJM  IIOBEPXHOCTEH Tel BpalleHMs,
. TreOMETPUUECKUX TeJl C MPUMEHEHHEM (HOopMYJT
OmnepupoBaTh MNOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy u
6.7 OINMCaHHBIN OKOJIO cepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK UJTU TEJIO
BpaLICHUs
63 BblUMCIATE  COOTHOLIEHHS MEXAy IUIOIIAASIMHU TIOBEPXHOCTEH W
' 00BEMamMu MOJOOHBIX TeEl
. N306paxaTts usyuyaemble GUrypbl OT pyKd M ¢ IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKME YEpPTEeKHM U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX QUTYp: BUJA CBEpXY, COOKY, CHM3Yy; CTPOUTH CEUEHUS TeJ
BpAaLIEHUS
W3BnekaTh, MHTEPIPETUPOBATH M NPeoOpa3oBbIBaTh HH(OPMAIMIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, IPEICTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTh reomerpuueckue (akThl IS PELICHUS CTEPEOMETPHUUECKUX
6.12

3aaa4, MOpcArnojiararommux HECKOJbKO IIaroB pemicHusd, €CIU YCIIOBUSA

IMPUMCHCHUS 3aJaHbI B SIBHOM (I)opMe




6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrImomHATs HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha 4YMCIIO, O6’b$ICH$ITB, KakKMMH CBONCTBAMH OHHU

o0JIazaroT

6.15

[IpumensTH NpaBUIIO NapasuIeIenUNe1a IPU CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMHU: JAEKapTOBBI KOOPAWMHATHI B IMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEICHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIUIAHAPHBIC BEKTOPLI

6.17

Haxoauth cymmy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YMCIIO, YToJ
MEXJly BEKTOpaMH, CKaJIIpHOE MPOU3BEJICHUE, PACKIaIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BECKTOPaAM

6.18

3aJIaBaTI) IIJIOCKOCTH YPaBHCHHUEM B HeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemrate HpOCTGfII.HPIC TCOMCTPUYCCKUC 3aJa4d Ha MNPUMCHCHUC

BCKTOPHO-KOOPAWHATHOTO METOJA

6.20

Pemrate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUH H
HaX0XXACHUEC I'COMCTPUICCKHUX BCIIMYHUH I10 o6pa3uaM HIIA aJITOpUTMaMm,
IIPUMCHSAA HU3BCCTHBIC MCETOJBbI npu peIICHUN CTaHJApPTHBIX

MAaTEMAaTHYCCKHUX 3aaa4

6.21

[IpumeHaTy mpocTeine MNporpaMMHBIE CpEACTBA U 3JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMEI ITPU PCHICHUH CTCPCOMETPUUCCKHUX 3a/1aYd

6.22

HpI/IBOI[I/ITB IMPUMCPLI MAaTCMATHUUYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U

JKM3HH, PACIIO3HABATH MMPOABJICHUC 3aKOHOB T'COMETPHUHN B UCKYCCTBEC

6.23

[IpumeHsATh NONy4YEHHBIE 3HAHHUA Ha IIPaKTUKE: AaHAJIU3UPOBATH
peaNbHbIE CUTyallUM W TNPUMEHSATh HM3y4YeHHbIE TOHATHUS B TpoIlecce
MOMCKA pELIeHUs MaTeMaTH4ecKu C(HOPMYITUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBATh PEAJIbHBIE CUTYallud Ha S3bIKE T'€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM I€OMETPUYECKUX INOHATUN U
TEOpeM, amnmnapara ajareopsl, pelaTh IPaKTHUYECKUE 3a7aul, CBI3aHHbIE C

HaXO0XXACHUEM I'€COMCTPHUICCKUX BCJIIMYUH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomeTpus

7.1

OcCHOBHBIE TOHATUS CTEpEOMETpUH. Touka, IpsiMas, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiTie 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPCOMETPHHU U CICACTBUA U3 HUX

7.2

B3aumHoe pacrnonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
napajuleJibHble U CKpeuuBaronivecss mnpsMele. [lapainenbHOCTh NOpSMBIX U
IUIOCKOCTEl B TPOCTPAHCTBE: MapajjieNibHble MpsiMble B MPOCTPAHCTBE,
MapajieIbHOCTh TPEX MPSAMBIX, MAPATUIETBHOCTh MPSMON M IUIOCKOCTHU. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAaMH, YroJl MEXIYy TMpsAMbBIMH B  IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEHN: MapauieNbHbIe MIOCKOCTH, CBOWCTBA MapalieNbHbIX
iockocteil. Ilpocreiimme mpocTpaHCTBEHHBIE (QUTYyphl HA IUIOCKOCTH: TETpa’p,

KyO, mapaJijiesienumne1, NoCTPOSHNUEe CeUeHU

7.3

[lepneHIUKYISIPHOCTh NPSMOM M IUIOCKOCTH: TEPHNEHAMKYJSPHBIE IPSMbIE B
IIPOCTPAHCTBE, NPSIMbIE NTAPAJIJIEIbHBIC U IEPIICHIUKYIISPHBIC K INIOCKOCTH, IIPU3HAK
MEePIEHANKYISIPHOCTH MPAMON U TNIOCKOCTH, TEOpEMA O MPSIMOH MEPIECHIUKYISPHOI
IJIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YrOJ MEXKIAY MPSAMOM M IUIOCKOCTBIO,
JNBYI'PAHHBIM YTrOJI, JIMHEHMHBIM yroa JABYrpaHHoro ymia. Ilepnenauxkymsp u
HAKJIOHHBIE: PAaCCTOSIHME OT TOYKM A0 IUIOCKOCTH, PAacCTOSHUE OT MNpsIMOU 10
TUIOCKOCTH, MPOEKIUS (PUTYpHl Ha TUIOCKOCTh. [lepmeHauKyIsIpHOCTh TIOCKOCTEMH:
IIpU3HAK  [EPHNCHAMKYISPHOCTHM  ABYX  Iulockocteil. Teopema o Tpéx

NIEPIEHIUKYIISIpaX

7.4

[lonsiTiE MHOrOorpaHHHKa, OCHOBHBIE 3JIEMEHTbl MHOIOTPaHHHMKA, BBINYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronbHas
NpU3Ma, TPaHU U OCHOBAHHUS NPU3MBI, MpsiMas W HAKJIOHHAs MpPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTh NMpu3Mbl. [lapamienenunesn, npsiMOYToOJIbHbBIN apajuieaenune
u ero cBorictBa. [lupamuaa: n-yronpHas nupamuaa, TpaHd U1 OCHOBaHUE MUPAMU/IBI,
OOKOBas M IOJIHAs MOBEPXHOCTh MUPAMM/JIbI, TIPABUIIbHAS U YCEUEHHAs] MUPAMUJIA.
OneMeHTbl Tpu3Mbl W nupamuabl. [IpaBuUibHBIE MHOTOIpaHHHUKHU: ITOHSTHE
IIPaBWJIBHOTO MHOTOTPaHHMKA, IpaBWIbHAs IpPU3Ma W IpaBWIbHAs MUPaMMIA,

IIpaBWJIbHAs TPEYroJibHas MUpaMuAa M MPaBHIbHBIN TeTpasap, KyO. IlpencraBnenue




O MPaBUJIBHBIX MHOIOTPAHHUKAX: OKTa’Ap, AOAEKa’daAp U ukocadapyrue CeuyeHus
MPU3MbI U TUPAMUIbI
CummeTpusi B NOPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSMOH,
7.5 MJIOCKOCTH. DJIEMEHTHl CAMMETPHUH B MUPAMUJIAX, MapajuieNenuIeax, mpaBuiIbHbIX
MHOT'OTpaHHUKaX
Brruncnenue >1€MEHTOB MHOTOTPAaHHHKOB: pé&Opa, auaroHanu, yriael. llmomans
OOKOBOIl MOBEPXHOCTM U TIOJIHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIA]Ib
7.6 OCHOBaHHH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsAMOK mpu3Msl. [1nomans 60koBoH
MOBEPXHOCTH W TOBEPXHOCTU TMPaBUJIBLHOM MHpPaMHIBI, TeOpeMa O IUIOMIAN
yceuéHHoi nmupamusl. [Tonarue 06 00bEmMe. OObEM MUpaMUIbI, MPU3MBI
77 [Tono6ubie Tena B mpocTpancTBe. COOTHOIMICHUS MEXKAY TUIOUIAISIMU TOBEPXHOCTEH,
' o0BEMaMK MOAOOHBIX TET
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMUS
6 ['eomeTpust
[{unuaapuyeckas MOBEPXHOCTh, 00pa3yroife HUIMHIPHIECKONH MOBEPXHOCTH, OCh
6.1 WIMHIPUYECKON moBepXHOCTH. LumuHap: ocHOBaHUST U OOKOBas MOBEPXHOCTb,
oOpasyromas 1 0Ch, TUIOaAs OOKOBOW U TTOJIHON TTOBEPXHOCTH
Konunueckas moBepXHOCTb, 00pa3yomire KOHNYeCKOM MOBEPXHOCTH, OCh U BEpILIMHA
6.2 KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHHME W BepIIMHA, 00pa3yromas U OcCh,
' IIOMIa b OOKOBOM W TOJHOW TMOBEPXHOCTH. YCEUYEHHBINH KOHYC: 0Opasyrolue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh
Cdepa u map: meHtp, paauyc, AuaMeTp, IUIOIIAlb TOBEPXHOCTH chephl. B3anmHoe
6.3 pacnosnoxkeHue cdepbl U IIIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIonaib
cepsl
6.4 N300paskeHue Tea BpalieHUs Ha TUIOCKOCTH. Pa3BépTka nuimuHapa 1 KOHyca
6.5 KoMOuHanmu Tenm BpalieHus ¥ MHOTOTPAHHHKOB. MHOTOTPaHHUK, OMUCAHHBIN
' okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus
[Tonstre 06 o0bEéMe. OcHOBHBIC cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 IPSIMOYTOJILHOTO Tapasieenunena u caeacTBus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O6béM mapa U mIomaab chepol
6.7 [MomoOuple Tema B mpoctpaHcTBe. COOTHONIICHUS  MEXKIY  IUIOMIASIMU
' MOBEpXHOCTEH, 00bEMaMU MOTIOOHBIX TEJ
6.8 CeueHust nWiavMHApa (MapauieIbHO M TMEPIEHIUKYJSIPHO OCH), CEYEHHUs KOHyca




(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPILNHY ), CEUECHUs 1apa

BekTop Ha miockoctd M B mpocTpaHcTBe. CII0)KEHHE U BBIYUTAHHE BEKTOPOB.

YMHOXKEHUE BCKTOpa Ha 4YHUCJIO. Paznoxenue BCKTOpa I10 TpeM HCKOMIIIaHAPHBIM

69 BekTopaMm. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
MPUMEHEHUEM IPaBUJI ICUCTBUI C BEKTOpaMu
[TpsimoyronbHas cucTtemMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 [Ipocreiimue 3amaun B KoopauHATax. Yros Mexay Bekropamu. CkanspHoe

IMPOU3BCIACHHUEC BCKTOPOB. Brruucnenue YIJI0B MCXKAY IIPSAMBIMH W IIJIOCKOCTSIMM.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUH F€OMETPUUYECKUX 3a/1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOI
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
MPoOBEPSAEMOro OCHOBHOM 00pa3oBaTe/JIbHOM NMPOrpaMMBbI CPeJHEro o0mero
TpeboBaHus o0pa3oBanus

Bnanenue meromamMu J0Ka3aTeNbCTB, ITOPUTMAMH DELICHUS 3a]ad;
yMeHHe (GOpMyIHpOBaTh W ONEPUPOBATH IMOHATHSIMHU: OIpEJEeIICHHE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOICTBO, NMPHU3HAK, J0KA3aTEIbCTBO,
pPaBHOCWIIBHBIE (POPMYITHPOBKH; IPUMEHATH UX; YMEHUE (POPMYIHPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEpPXKIEHHE, NMPHUBOIAUTH NMPUMEPHI U
KOHTPIIPUMEPHI, HCIIONB30BATh METOJl MaTeMaTHYeCKOH WHIYKIHH;
NPOBOIUTH JOKa3aTeJbHBIE PpACCYKIEHHs TpH peIIeHUuH 3a/ad,
1 OLICHWBATh  JIOTMYECKYIO  TPAaBHIBHOCTH  PACCYXICHHWH;  yMEHHE
ONIEepPUPOBATH MOHATUSMHU: MHOXECTBO, MOJMHOXKECTBO, ONEPALlUN HaJl
MHOXKECTBAMH; yYMEHHE HCIIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIH
anmapar Juis OIMCAHUs PEeaJIbHBIX MPOLIECCOB U SBJICHUN U MPHU PEIICHUN
3a1a4, B TOM UHCIE U3 JpYyruX YYeOHBIX IPEIMETOB; YMEHHE
OTIepUpOBATH MOHATHAMHM: rpad, CBA3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3a/JaBaTb M ONKCHIBATh TIpadbl Pa3TUIHBIMU
crioco0amu; UCIOJIb30BATh Ipadbl IPHU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHUAMHU: HATypajJbHOE YMCIO, IEJI0€ YHUCIIO,
CTEMeHb C IIeJIbIM MOoKa3aTejaeM, KOPpeHb HaTypalbHON CTENEHH, CTEIEeHb
C palMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JCHCTBUTEIBHBIM
nokasartesnemM, JiorapupMm YHcla, CHHYC, KOCHHYC M TaHI€HC
NPOM3BOJIBHOTO YHCJA, OCTATOK MO MOAYJIO, palMOHAIbHOE YHCIIO,
UppAllMOHATFHOE  YHWCJIO,  MHOXXECTBa  HATYypaJbHBIX,  LEJNbIX,
palMOHANBHBIX, JCWCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
MpU3HAKU JIETMMOCTH, HAaUMEHBIIWN OOIIMN NeIUTeNnh U HauMEHbIIee
o01iee KpaTHOE, arOpUT™M EBKIMIa MpU pelIeHnH 3a]1a4; 3HaKOMCTBO C
pa3MYHBIMM  TO3UIMOHHBIMM  CHCTEMaMH  CUWCJICHUS, yMEHHE
BBITOJIHATH BBIYUCIICHHE 3HAUCHUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
5 CTENeHAMA 1 norapupmMamMu, MpeoOpa3oBaHUsl JIPOOHO-PAIIMOHATBLHBIX
BBIpQ)XEHUI; yMEHHUE OINEpPHPOBATH IMOHATUSAMH: MOCIEIOBATEIBHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKast rporpeccus,
OecKOHeuHO yOBbIBalOIIas TreoMETpUYecKas IpOrpeccus; yMEHHE
3aJ1aBaTh MOCIEA0BATEIHLHOCTH, B TOM YHCIE C IIOMOIIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMpPSIKEHHBIE KOMILJIEKCHBIE YHCIIa, MOAYJb U apTYMEHT KOMILIEKCHOTO
ynuciaa, ¢opmMa 3alucH  KOMIUIGKCHBIX —4ucell  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); YMETb MPOU3BOAUTH
apupMeTHYECKUe IeHCTBUS C KOMIUICKCHBIMH YHCIaMH; HPUBOIUTH
IpUMEphl  UCIOJB30BAaHUS  KOMIUIEKCHBIX  4YHCENl;  ONEepUpOBaTh
HNOHATUAMM: MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULbL,
TEOMETPUUYECKUN CMBICI ONIpeIeTUTeNs




YMeHue onepupoBaTh MOHATUSAMU: PalUOHAIbHBIEC, MPPALMOHAIBHBIC,
HOKa3aTejbHble, CTENEHHBIE, Jorapu(MUIecKre, TPUTOHOMETPUUYECKHE
YPaBHEHHs W HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHE OIIEpUPOBATH
HOHATHAMH: TOXJECTBO, TOXIECTBEHHOE NMpeoOpa3oBaHHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPAaBHEHUM M HEPABEHCTB, PABHOCUIBHOCTH
YPaBHEHU, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX MPUEMOB; pPEIIATh
YPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMbl C IIAPAMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPABCHCTBA, MUX CUCTEMBI I PEIICHUS MaTeMaTHYECKHUX
3a]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAYKU U pealIbHOU )KU3HU

YMeHue onepupoBarh MNOHATUAMH: (GYHKIUS, YETHOCTh (PYHKIIHH,
NEePUOTUIHOCTh (DYHKIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
¢yHKIMH, 3KCTpeMyM (YHKLINHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUYCHUS
GyHKIMH Ha TPOMEXYTKE, HEMPEPhIBHAS (DYHKIIHSI, aCUMIITOTHI Tpaduka
GyHKIMY, TIepBasi U BTOpas MPOU3BOHAS (DYHKIIUU, TEOMETPUICCKUN U
(GU3NYEeCKUN CMBICT TIPOM3BOJHOM, TEpPBOOOpa3Has, OINpeACIEHHBIN
WHTETpall; YMEHHE HAaXOIUTh ACUMNTOTHI rpaduka (yHKIUH; YMEHUE
BBIUUCIIATH  TPOM3BOJHBIE CYMMBI, TPOM3BEIEHHs, YacTHOTO U
KOMMO3UINH (YHKIMI, HAXOIUTh ypaBHEHHE KacaTelIbHOW K Tpaduky
(GYHKINU; yMEHUE HAXOIUTh IMPOW3BOJHBIC 3JEMEHTAPHBIX (QYHKIUH;
YMEHHE WCIOIb30BaTh MPOU3BOJHYIO I WCCIEAOBAaHUS (PYHKIIHIA,
HAXOJIUTh HAWOOJBIINE W HAUMEHBIIUE 3HAUCHHS (QYHKIUH; CTPOUTH
rpadyK MHOTOYJICHOB C MCIIOJIb30BAHHEM ammapaTa MaTeMaTHYeCKOTro
aHalM3a; TMPUMEHATh TPOU3BOAHYIO JUISI HAXOXKICHHS HAMITy4IIero
pellleHrsT B TPUKIATHBIX, B TOM YHUCIIE COIMATbHO-d)KOHOMUYECKUX U
bu3NYecKuX 3a7a4ax; HaXOJAUTh TUIOMIAJAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpalia; MPUBOANTH MPUMEPhl MATEMaTHYECKOTO MOJICTHPOBAHUS C
MOMOIIBI0 (G hepeHITnaTbHBIX YPaBHEHHUIN

YMeHue omnepupoBaTh TOHATHUSMHU: Tpaduk GyHKIHH, oOpaTHas
GyHKUIMSA, KOMIO3UIMS (QYHKUUH, TUHEWHas (YHKIMSA, KBaJpaTHYHAS
byHKIHS, parmoHaIbHAs byHKIHS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE  (PYyHKIMH, O0OpaTHble TPUTOHOMETPHYECKHUE
byHKIMM, TIOKa3aTelbHAas © JjorapudpmMuueckas QyHKIUUA, yMEHHUE
CTpOUTHh TpadUKd W3YYCHHBIX (PYHKIIHMA, BBITIONHSATH NPEeoOpa3oBaHUs
rpa¢ukoB GyHKIIHUHA, HCTIOIB30BaTh TpauKy 71 U3yUEHHUS TPOIIECCOB U
3aBHCUMOCTEH, TpU pEIIeHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB U
3a]a4 U3 peabHOM KHU3HU; BhIpaXXaThb (OPMyJIaMU 3aBUCHUMOCTH MEXKIY
BEJIMUYMHAMU; WCIONB30BaTh CBOWCTBA © Trpaduku QYHKIUH s
pellleHusl ypaBHEHUH, HEPaBEHCTB U 3a/lay C MapaMeTpamu; u3o0paxkarh
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHMUI,
HEPABEHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 3a/ladM Pa3HbIX THUIOB (B TOM 4YMCJE Ha
IPOIICHTHI, J0JIM U YacTH, Ha JBW)KEHHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HaJIOTH, 3a/1a4 U3 00J1acTH yNpaBJIeHUs JIUYHBIMU U CEMEWHBIMU
¢uHAHCAMM); COCTAaBJIATH BBIPAKEHHS, ypaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI 110 YCIOBHUIO 3aJa4M, HUCCIENOBATh IOJYYECHHOE pELICHUE U
OLICHUBATh MPABAONOAOOHOCTh pE3yJIbTaTOB; yMEHHE MOJAEIHPOBATH
peanbHbIE CUTYallUH HA S3bIKE MATEMATUKH; COCTABIIATH BBIPAKEHHS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIM C  MCIOJIb30BAHUEM ammapara




aredpbl, UHTEPIPETUPOBATH MOTYUCHHbBIN pe3yIbTaT

YMeHue onepupoBaTh NOHIATUAMU: CpeliHee apu(MeTHIecKoe, MeuaHa,
HauOoJbpIllee ¥  HAMMEHbIIEe 3HAYEHUs, pa3Max, JUCIEepPCHs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTh,
UHTEPIPETHPOBATh WH(POPMAIIMIO, TPEICTaBIEHHYI0 B TaliMIax, Ha
yarpaMmax, rpaukax, OTpa)arollyro CBOMCTBA peabHbIX MPOLECCOB U
SBJICHUI; MPEJICTABIIATh HHPOPMALIMIO C TIOMOUIBIO TaOIHIl U TUArpaMM;
UCCIIeIOBaTh CTAaTHCTUYECKUE JaHHbIE, B TOM YHCIE C MPUMEHEHHEM
rpaduUecKux  METOJ0B U  DJIEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIeIOBaTh COBMECTHBbIE HAOIIOAEHUS C IOMOIIBIO  JUarpaMm
pacceuBaHtsl U JIMHEWHOU Perpeccuu

YMeHue OIepupoBaTh IOHATHUSAMHU: CIy4YalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTH CIYyYallHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIOJB30BAHUEM TpaPUUECKUX METOJOB; INPHUMEHSTh
(GopMysBl CIIOKEHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (OpMyiTy HOIHON
BEPOSTHOCTH, (hopmyny bepHyim, komOuHaTOpHBIE (aKTHl U (HOPMYIIBL;
OLICHUBAaTh BEPOSATHOCTH pEAbHBIX COOBITHH; YMEHHE ONEepPHPOBATH
NOHATUAMM: ClIy4ailHass BEIWYMHA, pacCIpelelIeHUEe BEPOATHOCTEM,
MaTEMaTUYECKOE OKUIAHWE, NUCHEPCHA M CTAaHIAPTHOE OTKIOHEHHE
CIlydallHOH BeJIMYMHBI, (YHKUUU paCHpelesieHHs ¢  IUIOTHOCTH
PaBHOMEPHOTO, II0KA3aTeJbHOTO M HOPMAJIbHOIO PaCHpPEICIICHUN;
YMEHHME MCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeAeNeHuil ais
peleHus 3ajady; 3HAKOMCTBO C TOHATHAMHU: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOYHBIX HCCIIEIOBAHUI; YMEHUE IPUBOAUTH IPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJBIIMX YMCEN B NPUPOAHBIX U OOIECTBEHHBIX
ABJICHUSX; YMEHHE OIEPUPOBAThH MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHWM, YHCIO TEepPecTaHOBOK; OWHOM HproTOHA; yMeHme
NPUMEHITh KOMOMHATOPHBIE (PAKTHI M PacCyKACHHS Ul PELICHUS 3a/a4;
OLICHUBATH BEPOATHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh
BEPOATHOCTHYIO MOJIETb M UHTEPIPETUPOBATh NOJYUYEHHBIH PE3YyJIbTaT

YMeHue OomnepupoBaTh IOHATUSAMH: TOYKa, IpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YyIJA, IUIOCKUHA yTOJI,
JBYI'PAHHBIA yroj, TPEXTPAHHBIA YIroJ, CKPELIMBAIOLIUECS IPSMBIE,
NapauIeJIbHOCTh U NEPIEHIUKYJIAPHOCTD MPSIMBIX M INIOCKOCTEH, Yol
MEXIY MNPSMBIMH, YTOJ MEXKIYy IPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU A0 IIOCKOCTH, PACCTOSHHUE MEXIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHUE UCIIOJIB30BaTh IIpU
pelIeHUH 3a7jad M3y4YeHHble (DaKThl U TEOPEMBl IUIAHUMETPUM; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIETO MHpa; CTPOUTHh
MaTEMaTUYECKUE MOJEIH C IIOMOIIBI0 T'€OMETPUYECKUX IOHATHH U
BEJIMYUH, pELIATh CBA3aHHbIC C HUMM IIPAKTUYECKUE 3a1a4l
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YMeHue onepupoBaTh MOHATHAMHU: TUIOMAIL (GUTYPHI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, TPaBHIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHHKA,
KyO, mapajuienenumnen, mpu3Ma, NUpamuna, (Gurypa M MOBEPXHOCTH
BpallleH!s], HWINHIAP, KOHYC, Imap, cdepa, miomanb chepsl, MiIomaib
MOBEPXHOCTH TMHPaMH[BI, TPU3MBIL, KOHyCa, IWIMHApa, 00BEM Kyoa,
IPSMOYTOJIBHOTO Tapaulesenunesa, MHpaMUabl, MPU3MBL, IHIHHApPA,
KOHYycCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS KOHyCa W IMIUHIpA,
napajulelbHble  OCH WM OCHOBAHHWIO, CEUCHHE MIapa, IUIOCKOCTD,




Kacaromasicss cdepbl, LUIMHApPA, KOHyCa,; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHMKA, U300pakaTh MHOTOI'PAaHHHUKH, (UTYpBl U MOBEPXHOCTU
BpalICHUs, UX CEUYEHHUS], B TOM YHUCJIE C TIOMOLIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (UTYD, CAMOCTOSTENEHO
dbopMyIupoBaTh OMNpeesieHus] U3y4aeMbIX (DUTYp, BBIABUTATh TUIOTE3bI
O CBOMCTBaxX W MpPHU3HAKAX T'€OMETPHUUECKUX (PUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuio ¢uryp mo
pa3IMYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JONOJIHUTEIbHBIC
IIOCTPOEHUS
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YMeHHne omnepupoBaTh TOHSATHSMH: JBH)KEHHE B IPOCTPAHCTBE,
napauiebHbIA EPEHOC, CUMMETPUS Ha IUIOCKOCTA M B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3zoBaHue Moa00us, MOM00HBIE (UTYpPHI; yMEHHE
pacmo3HaBaTh paBHbIC U MOJO00HBIE (PUTYpBI, B TOM YHUCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIIb30BaTh T'€OMETPUYECKHE OTHOIICHUS
IpU PEIICHUH 3a7a4; HAXOJUTh T€OMETPUYECKHE BEIUYHHBI (IJIHHA,
yroj, IUIomanas, 00bEM) TPH pelIeHUuH 3a7ad U3 APYruX YdeOHBIX
MPEIMETOB U U3 PEAbHON JKU3HU, YMEHHE BBIYHCISATH T€OMETPUICCKUE
BEITMYUHBI (JIMHA, YTOJ, IUIOMAab, OOBEM, TUIONIAAbh IOBEPXHOCTH),
UCTIONB3YSl M3Y4YCHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: ILUIONIA/b
MOBEPXHOCTH MUPAMHUIBI, TIPU3MBI, KOHYCA, IWIHHAPA, TUIOMAAb ChEpHI;
00BEM Ky0a, MPSMOYTOJILHOTO Mapasuieenuneia, MIPaMUubl, MPU3MBL,
IWUTHHIPA, KOHyCa, Iapa; YMEHHWE HaXOMUTh OTHOIICHHE OOBEMOB
noJ00HBIX puryp
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YMeHue onepupoBaTh NOHITHAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOpP, KOOPJIWHATHl TOUKH, KOOPAMHATHl BEKTOpa, CyMMa BEKTODPOB,
NPOM3BECHUE BEKTOpAa Ha YHCIO, pasjioKEHHE BEKTopa Mo Oas3ucy,
CKaJIsIpHOE TPOU3BEJICHUE, BEKTOPHOE TPOU3BEIACHHUE, YTOJN MEXKIY
BEKTOpAaMHU; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO]T
JUISL peuIeHus] TeOMEeTPUYECKUMX 3ajJad M 3a7ad JpYrux Yy4deOHbIX
IPEIMETOB
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YMmenue BbIOMpaTh MOAXOAAIIMA METON Ui pPEIICHHUS 3a/lauu;
IIOHMMAHHE 3HAYMMOCTM MAaTEMaTHUKM B W3YYCHHU IPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U  SBJICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHE IPUBOIUTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W MHUPOBOU
MaTEMaTHYECKON HAyKU




IHNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUSA

Kon
1 Uucna v BBIYUCIICHUS
1.1 Hatypanbsble u nenble yrcina. [Ipu3Haku JeNMMOCTH LIEIIbIX YHUCE
12 Pammonaneubie  ymcima. OOBIKHOBEHHBIE U JECATUYHBIE JAPOOH, TIPOIICHTHI,
' OecKOHEYHbIC IEPUOANUECKHE APOoH
13 ApudmeTnueckuii KOpeHb HaTypaJbHOU cTemneHu. [lefcTBus ¢ apupMeTHIeCKUMHU
KOPHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ pallMoHaIbHbIM MoKazareneM. CBONCTBa
CTEIECHU
15 CuHyCc, KOCMHYC M TaHI'€HC 4YHCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm yncina. JlecaTuyHble M HATYpaJbHbIE JOrapudMbl
JletictButenbHble  4ucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIHLHBIMHU
1.7 gucnamu. [IpubnukEHHbIC BHIYUCICHUS, IPABUJIa OKPYTIICHUS, IPUKUAKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN
1.8 [IpeobpazoBanme BhIpaXeHUH
1.9 KowMmrekcHble ynciia
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 I{enbie u TpoOHO-palMOHATBLHBIC YPAaBHEHHUS
2.2 HppannoHaibHbIE YpaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
2.4 [TokazarenapHbIe U TOorapru(pMUIECKIe YPABHEHUS
2.5 Lemble 1 IpoOHO-paIioHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIE HEPABEHCTBA
2.7 ITokazarenapHbIe U TOTapru(PMUUIECKIEe HEPABEHCTBA
2.8 TpuroHomeTpudyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 MaTtpuiia CUCTEMBI JIMHEHHBIX YpaBHEHUH. OnpenenuTesib MaTPULIbL
3 DyHKIMH U TpaQUKH
31 Oynkius, cnocoObl 3amanus ¢yskiud. ['paduk yskimu. B3zaumHo oOpaTHbIe
) ¢dbynkiuu. Y€rHele u Heu€THbIe GyHKImu. [leprnoanueckue GyHkumuu
OO6nacte ompeeneHuss W MHOXECTBO 3HaueHH ¢yHkiuu. Hynu ¢yHKImm.
39 [IpoMexyTku  3HAKONMOCTOAHCTBA. IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcuMymMbl ¥ MUHUMYMBbl (QyHkuuu. HauOomnbliiee u HauMeHbllee 3Ha4YCHHE
(YHKIIUY HAa IPOMEKYTKE
33 Crenennasi ¢GyHKUMS C HaTypaJbHBIM M IIeTBIM TIOKa3areneM. EE& cBoiicTBa u
rpacduk. CBoiicTBa U rpaduK KOpPHs 7-0U CTEHEHH
3.4 TpuronomeTrprudeckue QyHKIMH, UX CBOWCTBA U rpaduKu




3.5 [TokazaTenpHas u jorapudmudeckas QyHKIIUU, KX CBOWCTBA U TpapuKH
36 Touku paspeiBa. Acumntotel rpadukoB ¢yHkumid. CBoilcTBa  (QYHKIHH,
HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMS [I0CIIEA0BATEILHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccui. Popmyiia CI0KHBIX MPOLIEHTOB
4 Hayayia MaTeMaTHyeCcKoro aHaansa
4.1 [IpousBonnas ¢ynkuuu. [Ipon3BoaHbIe IeMEHTAPHBIX QYHKIHUN
[IpumeneHne NPOU3BOAHON K MCCIENOBAHUIO (QYHKIMH HAa MOHOTOHHOCTb U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauOOJbIIEro U HaUMEHbBIIEro 3Ha4eHHs] (PyHKUIUU Ha
OTpE3Ke
4.3 [IepBoobpasnas. UnTerpan
5 MHOK€eCTBa 1 JIOTHKA
5.1 MHOXeCTBO, onepanuu Hag MHOKecTBaMH. [lnarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaThCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 ['eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOTrorpaHHUKH
7.4 Tena ¥ TOBEPXHOCTU BPALLICHUS
7.5 KoopauHats!l 1 BEKTOpBI
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