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MHNOACHUTEJIBHAA 3ATIMCKA

Pabouas nporpamma yueOHOro Kypca «I eomerpus» 06a30BOro ypoBHs s o0ydaromuxcs 10 —11
KJlaccoB paspaboraHa Ha ocHoBe DemepanbHOro TOCYAApCTBEHHOTO 00Opa30BaTENbHOTO CTaHAApTa
cpenHero obmiero oOpa3zoBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA, MPEIBABISEMBIX K
MaTeMaTHYeCKOMY 0Opa30BaHUIO, M TpaJWIMi POCCHIICKOrO0 00pa3oBaHus. Peanu3anus MporpamMMsl
06eCHe‘H/IBaeT OBJIAZICHUEC KJIHOYCBBIMHU KOMIICTCHIUAMHU, COCTABJIAIOIIMMUA OCHOBY IJId CaMOPAa3BUTUA U
HEMpEepBIBHOTO 00pa30BaHMs, ILEIOCTHOCTh OOLIEKYJIBTYPHOTO, JHYHOCTHOIO W II03HABATEIHHOI0
Pa3BUTHA JIMYHOCTH O0yUAIOIIUXCS.

HEJN U3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoMeTpuH Ha YPOBHE CpefHero odliero oopazoBaHus oOyCIOBIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METaNpeJMETHBIX U TPEJMETHBIX Pe3ylbTaToB OOyueHHS T'eOMETPUHU B
HaTpaBICHUH  JIMYHOCTHOTO  pa3BUTUS  oOydaromuxcsi,  (QOpMUpPOBaHUS  (QYHKIHOHAILHOM
MaTeMaTHYECKOM TPaMOTHOCTH, W3y4YeHHUs JAPYTUX Y4eOHBIX JAWCHHIUIMH. Pa3Butne y oOyuarommxcs
MPaBUJIBHBIX TIPEJICTABICHUH O CYNIHOCTH W TPOUCXOXKICHWH TEOMETPUYECKHX a0CTpaKiui,
COOTHOIICHWH PEATLHOTO U WACANLHOTO, XapaKTepe OTPAKEHUS MaTeMaTHYeCKOM HAayKOW SIBJICHUH H
MPOIIECCOB  PEANBHOr0 MHpa, MECT€ TIeOMETPHH B CHCTEME HAayK W pOJIH MaTeMaTHYecKOro
MOJICTTPOBAHHUS B HAyYHOM TIO3HAHHM W B IMPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YUAIIUXCS, @ TAKKE KAYeCTB MBIIIICHUS, HEOOXOJMMBIX JJIsl aIalTalliil B COBPEMEHHOM
o01ecTBe.

I'eomerpus siBisieTcst OMHUM K3 0a30BBIX NPEIMETOB Ha YPOBHE CPEIHEro o0Iiero o0pa3oBaHws,
TaK Kak 00eCreunBaeT BO3MOKHOCTh H3YYEHHsI KaK JUCITUIUINH eCTECTBEHHO-HAYYHOW HAIPABICHHOCTH,
TaK ¥ TyMaHUTapHOM.

Jlormueckoe MbInUIeHHE, (OpMUpyeMOe IMpH H3YYEeHHH OOYyJaloMMMHECS TOHATHHHBIX OCHOB
I€OMETPUU U IOCTPOCHUU LIEMOYKU JIOTHUECKUX YTBEP)KICHUH B X0JI€ PEIIeHUs IT'eOMETPUYECKUX 3a1ad,
YMEHHUE BBIIBUIATh U ONPOBEPIraTh THIIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS NPH pPEIICHUM 3aaay
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEHTUPOBATHCA B IIPOCTPAHCTBE UIPAET CYILECTBEHHYIO pOJb BO BCEX OOJIACTSIX
JeATeIbHOCTH denoBeka. OpueHTaIys 4elI0BeKa BO BpEeMEHU U NPOCTPAHCTBE — HEOOXOJUMOE YCIIOBUE
ero ConMajabHOro ObITHS, ()OpMa OTPaKEHHsI OKPY)KAIOLIEr0 MHUPA, YCIOBHE YCIIEHUIHOTO IO3HAHWS U
aKTUBHOIO IpeoOpa3oBaHusi JedcTBUTENbHOCTH. OmnepupoBaHHE MNPOCTPAHCTBEHHBIMU OOpa3amu
00beUHACT pa3Hble BUABl yUeOHOW U TPYIOBOH NESATENBbHOCTH, SIBISETCS OJHUM U3 NMPOGECCHOHAIBHO
BaKHBIX Ka4eCTB, II0O3TOMY akTyajbHa 3a7ada (POpMHUpPOBAaHUSA Y OOYHaIOLUIMXCSl MPOCTPAHCTBEHHOIO
MBILICHNS KaK Pa3sHOBUAHOCTH OOPa3HOI'O MBINUIEHHUS] — CYLIECTBEHHOTO KOMIIOHEHTa B ITOJTOTOBKE K
MIPAKTUYIECKON AEATEIbHOCTH 10 MHOTUM HaIlPAaBJICHUSIM.

Lembp ocBoenust mporpammsl ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM ypoBHE OOy4UEHHS —
o01meobpa3oBaTenbHOE U OOMIEKYIFTYPHOE Pa3BUTHE O0YYAIOMIUXCS depe3 obecredeHrne BO3MOKHOCTH
MpHOOPETEHHUS U HCIIOIB30BAHUS CUCTEMAaTHYECKUX TEOMETPUYECKUX 3HAHUN U JEHCTBUM, CIEHUBHIHBIX
T€OMETPUH, BO3MOXHOCTH YCIIEIIHOI0 IPOJOIKEHNS 00pa30BaHMsI 110 CIIEHHUATIbHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAIHBIM HCIIOJIb30BAHUEM I'€OMETPHUH.

[IporpamMma mo reomerpuu Ha 0a30BOM YpOBHE MpenHA3HaueHa Uil OOy4aroIuxcsl CpeaHeil
LIKOJIBI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUH Ha ypOBHE OCHOBHOTO 0OIIEro o0pa3oBaHMUSL
Takum obpazom, oOygarormecs Ha 6a30BOM YPOBHE JAOJDKHBI OCBOUTH OOIIME MaTEMAaTHYECKAE YMEHWS,
CBSI3aHHBIE CO CHEeUU(UKON reOMEeTpUN U HEOOXOOUMBbIE Ul XKHU3HH B COBpeMEHHOM obuiectBe. Kpome
3TOr0, OHW UMEIOT BO3MOXXHOCTh U3YyYHTh I'€OMETPUIO Oosiee riIyOOKO, €Clid B AajibHEHIIEM BO3HHUKHET
HEOOXOJUMOCTh B T€OMETPHUECKUX 3HAHUAX B IPO(eCcCHOHATBHON AeSITENbHOCTH.

JoctrxeHnue 1meiar OCBOEHHs IMPOrpaMMbl 00€CIIEUNBACTCSl PELICHHEM COOTBETCTBYIOIIMX 3a/ad.
[IpuopurerHpiMu 3amadamMu ocBoeHUs1 kypca «['eomerpmm» Ha 06a3zoBom ypoBHe B 10—I11 ximaccax
SIBIISTIOTCSL:

e (JopmupoBaHue NpencTaBIeHUS O TEOMETPUU KaK YaCTH MHPOBOW KYJIBTYPHI H OCO3HaHHE €€

B3aMMOCBS3H C OKPY>KaIOIIUM MHPOM;



e (JopmupoBaHue mpeacTaBleHHsI O MHOTOIPaHHHMKAaX M TelaX BpallleHHs KaKk O Ba)KHEHIINX
MaTeMaTHYECKHX MOJENAX, MO3BONSIONIMX ONHCHIBATH M HW3y4yaTh pasHble SBJICHUS
OKPYXKaroIero Mupa;

e (QopmupoBaHue yMeHHS paclio3HaBaTh Ha 4YEPTEKAxX, MONENSIX M B pEaTbHOM MHpE
MHOTOTPaHHHKH U Tejla BPALICHUS;

e OBJIQJICHUEC METOJAaMHU PEUICHUS 3aJad Ha MMOCTPOCHUS Ha M300paKEHHSIX MPOCTPaHCTBEHHBIX
uryp;

° (bOpMI/IpOBaHI/Ie YMCHHUA OIICPpUPOBATH OCHOBHBIMH IMOHATUAMU O MHOI'OI'paHHHKaxXx MW TElax
BpameHuAa 1 nX OCHOBHBIMU CBOP'ICTBaMI/I;

° OBJIaACHUEC aJIrOpUTMaMH PpCIICHUA OCHOBHBIX THIIOB 3aJa4, (I)OpMI/IpOBaHI/IC YMCHUA
MNPOBOANUTE HCECIOXHBIC AOKA3aTCIbHBIC PACCYXACHUA B XOAC PCIICHUA CTCPCOMETPUYCCKHUX
3a]a4 ¥ 33724 C MPaKTUYECKUM COJIEpPKaHUEM;

® Ppa3BUTHE MHTC/UICKTYaJIbHbIX M TBOPYECKMX CIIOCOOHOCTEH O0YyYaroIIuXcs, MO3HaBaTEIbHON
AKTUBHOCTH, UCCIICAOBATCIBCKUX YMCHI/Iﬁ, KPUTUYHOCTU MBILNUJICHHA,

e (¢opmupoBaHue (YHKIIMOHAIBHOW TPAMOTHOCTH, PpEICBAHTHOM T'€OMETPHH: YMEHHE
pacrodHaBaTbh MPOABJICHHA TCOMETPUYCCKUX HOHﬂTHﬁ, 00BEKTOB H SaKOHOMepHOCTeﬁ B
peasbHbIX KU3HEHHBIX CUTYAIUsIX U MPH U3yYEeHUH APYTHX YU4EeOHBIX MPEAMETOB, IPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpHOCTEH, (popMynHpoBaTh MX Ha S3bIKE TEOMETPUH M CO3/1aBaTh
TCOMETPHUYCCKUE MOJCIIH, IMPUMECHATH OCBOEHHBIN I‘eOMeTpI/I‘IeCKI/Iﬁ anrmapar g peuICHUusA
MPaKTUKO-OPUECHTUPOBAHHBIX 3aaad, HUHTEPIPETUPOBATH )51 OLICHUBATH IMOJTY4YCHHBIC
pE3yIIbTaTHI.

OTnnunTenbHON OCO6CHHOCTBIO IIporpaMmBbl ABJIACTCA BKIIFOYEHUE B KypC CTEPEOMETPUHN B HAYAJIC
€ro HM3yduc€Husd 3aJad, pCIIacMbIX Ha YPOBHC HHTYMTHUBHOI'O IIO3HAHHUA, U OHpeJIeHéHHBIM 06pa30M
opraHu3oBaHHas paboTa HaJl HUIMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O
MBINUICHHA, CTUMYJIUPYET IIPOTCKAHHUEC WHTYUTUBHBIX IIPOIECCOB, MOTUBHPYET K ﬂaaneﬁmeMy
M3YYEHUIO MTPeIMeTa.

[penmourenre oTaaErcsl HATISIHO-KOHCTPYKTUBHOMY METO/Y OOYYEHUS, TO €CTh TEOPETUIECKUE
3HaHHWA WMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOW HesTenbHOCTH. PasBuThe
MIPOCTPAHCTBEHHBIX MPEACTABICHUN y YJalXCsi B Kypce CTEPEOMETPUHN MPOBOIUTCS 32 CUET pEIICHUS
3aJad Ha CO3JAaHHME MPOCTPAHCTBEHHBIX OOpa30B W 3a/Jad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cozmanue obpaza MPOBOAMTCS C OMOPOH Ha HATJISATHOCTH, a ONEpUpPOBaHUE 0Opa3oM — B
YCIIOBHUSIX OTBIIEUEHUS OT HATJISAHOCTH, MBICTIEHHOTO H3MEHEHUS €T0 HCXOAHOTO COJIePIKaHMUs.

OcHoBHBIE cofepxaTenbHble TUHUN Kypca «['eomerpum» B 10-11 xmaccax: «MHOrorpaHHUKN»,
«[IpsiMple W TUIOCKOCTH B TIpOCTpaHCTBe», «Tema BpameHus», «BeKToppl W KOOpAWHATHL B
mpocTpaHcTBe». DopMHUpOBaHHE JIOTHIECKUX YMEHHUI pacIpenensercss He TOIBKO MO0 COAepXKaTelbHbIM
JUHUAM, HO U TI0 TOAaM OOy4YeHws Ha YPOBHE CpPeTHEro o0IIero oopa3oBaHusl.

Conepxxanrne 0o0pa3oBaHUS, COOTBETCTBYIOIEE NPEIMETHBIM pe3yiabTaTaM OCBOSHHS padoueit
MPOrPaMMBI, pPacIpeneNéHHBIM MO0 ToAaM OOydYeHHs, CTPYKTypHPOBAaHO TaKMM 00pa3oM, YTOOBI
OBIIAZICHNE TEOMETPHYECKUMHU TOHATHSIMH ¥ HABBIKAMH OCYIIECTBIBIIOCH IIOCIENOBATENBHO H
MOCTYIATENhHO, C COONIOJIEHWEM IPHUHINIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIYyI0 CHCTEMY TE€OMETPHYECKHX MPEACTABICHHN O0YJaIOIIMXCSs, paCHIApsisi U yrioyonss e€, oOpasys
MIPOYHBIE MHOJKECTBEHHBIC CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpuun orBoautcs 2 yaca B HeAemo B 10 kinacce u 1 yac B Hegenmo B 11 kiacce,
Bcero 3a jiBa roja ooyuenus - 102 yueOHBIX Haca.



COJAEPXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TIOHSITHSI CTEpEeOMETpHH. ToYKa, MpsMas, IIOCKOCThb, MPOCTpaHCTBO. [loHATHE 00
AKCHOMAaTHUYECKOM IOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIECTBUS U3 HUX.

B3aumHoe pacronokeHue NpSIMBIX B IPOCTPAHCTBE: MEPECEKaolIUecs, MapajielibHble |
CKpeluBatomecs npsmole. [lapannensHocTs MPSMBIX M IJIOCKOCTEH B NMPOCTPAHCTBE: MapaiielbHbIe
MpsiIMbIE B IPOCTPAHCTRE; MapaieTbHOCTh TPEX MPSAMBIX; HapaslIeIbHOCTh MPSMON U TUNIOCKOCTH. YTIIHI C
COHAIPaBJIEHHBIMU CTOPOHAMH; yrol MEXAY MPsIMBIMU B MpOCTpaHCTBe. [lapanienbHOCTh IJI0CKOCTEH!:
napajulelbHble IUIOCKOCTH; CBOWMCTBa MapajlielbHBIX IUIocKocTed. [IpocTeiimue mpocTpaHCTBEHHBIE
(GuTypHI Ha TUIOCKOCTH: TETPAdP, KyO, MapaluieNenure; TOCTPOCHUE CEUEHHI.

[leprienAMKYISIPHOCTD TPSAMOM M TUIOCKOCTH: TEPIEHAMKYJISIPHbIE MpsSMble B IPOCTPAHCTBE,
MpsIMblE TTApaJUIETbHBIE U MEPIIEHANKYIISIPHBIE K TUIOCKOCTH, MPU3HAK MEPIEeHIUKYIIPHOCTH MPAMOH U
IUIOCKOCTH, TEOpEeMa O MPSAMOM MNEPIEHAUKYISIPHON IUIOCKOCTU. YTIIBl B MPOCTPAHCTBE: Yrol MEXIY
HpsIMOM M IUIOCKOCTBIO; JIBYIPAaHHBIA yroJl, JUHEHHBIA yron AByrpaHHoro yriua. IlepneHpukynsp u
HaKJIOHHbIE: PAacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAcCTOSHUE OT MPSIMOM 10 TIOCKOCTH, MPOEKIIHS
¢urypsl Ha MIOCKOCTh. [lepmeHauKyISIpPHOCTh IUIOCKOCTEH: MpPH3HAK MEPIEeHANKYISIPHOCTH JIBYX
miockoctel. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

ITonsiTne MHOTOTpaHHHWKA, OCHOBHBIC JJIEMEHTHI MHOTOTPAHHWKA, BBITYKIBIE W HEBBITYKIIBIC
MHOTOTPaHHHKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3mMa: N-yronbHast mpu3Ma; TpaHu ¥ OCHOBAHUS MPU3MBI;
mpsiMasi W HaKIOHHAs TPHU3MBL, OOKOBas ¥ TOJNHASA TIOBEPXHOCTh Mpu3MEL. llapamnenenwumen,
NpsIMOYT'OJIbHBIM Napajulesienuies]; U ero cpoiictBa. Ilupamupa: N-yronbHas nOupamMua, TpaHd U
OCHOBaHHE MMPaMUBI; OOKOBAs U MOTHAS TTOBEPXHOCTD MMHPAMHU/IBL; IPABIIIbHAS U YCEUEHHAS THPAMHUIA.
DneMeHTHI MPU3MBI U TUpaMubl. [IpaBuibHbIE MHOTOTpaHHUKH: TIOHSATHE MTPaBIIIBHOTO MHOT'OTPaHHHKA;
NpaBUjIbHAsl MpPU3Ma W IpaBUJIbHAs NMUPAMHUAQA; NPaBUIIbHAs TPEYrojbHas MUPAMHUA W INPaBUIbHBIN
terpasap; ky0. [IpencraBieHne O MPaBWIBLHBIX MHOTOTPAHHUKAX: OKTAdP, JOJACKAdIAP U HKOCAIP.
CedeHurs MPU3MBI U IUPAMHUIBL.

CuMMeTpys B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIHHO TOYKH, MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHH B MUPAMUIAX, TAPAJUICIEINIIEIAX, IPABUIbHBIX MHOTOTPaHHUKAX.

Brruncnenve 51eMEHTOB MHOTOTPAaHHUKOB: pEOpa, muaroHamu, yriel. l[lmomanp OOKOBOWM
ITOBEPXHOCTH MW TIOJIHOM ITOBEPXHOCTH NPSIMOW TPH3MBI, ILIOMIATsL OCHOBAHHM, Teopema O OOKOBOIt
TTOBEPXHOCTH TIPSAMOM Tpu3Mbl. [lmomazs OOKOBOM TIOBEPXHOCTH M ITOBEPXHOCTH IPABUILHOM
MApaMHJIBI, TEOpEMa O IUIOm@AAN yced€HHOW mnupamuisl. lloHsTre 006 o0béme. OOBEM mHpaMuUIbL,
[PU3MBIL.

[Tomo6bubie Tema B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOMAAIMHA TOBEPXHOCTEH, 00BEéMaMu
HOOOOHBIX TEIN.

11 KJIACC

Tena Bpalenust

Hunmuaapuyeckas  MOBEPXHOCTb,  OOpasymomue  LMWIMHIPUYECKOW  IOBEPXHOCTH,  OCh
LWIMHAPUYECKOH MoBepxHOCTH. LlumuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb, 00pa3yloIias U OCh;
10 OOKOBOI M IOIHOW MOBEPXHOCTH.

Konnueckas nmoBepxHOCTh, 00pa3ylone KOHUUYECKON MOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKON
noBepxHocTH. KOHyc: OCHOBaHME W BepLIMHA, OOpasyiolias M OcCb; IUIOLIaJb OOKOBOW M MOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoLIre 1 BBICOTA; OCHOBAHUS U OOKOBasi HOBEPXHOCTb.

Cdepa u mwap: neHTp, paanyc, AMaMeTp; IUIOMEaaAb NOBEpXHOCTH cdephl. BzanMHoe pacrionoxenne
cdepbl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; tuiomans chepsl.

Uzo0paxeHune Tenn BpallleHus Ha IUIOCKOCTH. Pa3BEépTka LmIMHApa U KOHYyca.

KomOunauum Tten BpamieHuWss 1 MHOTOTPaHHUKOB. MHOrOIpaHHHK, ONMCAHHBIA OKONIO c(epsl;
cdepa, BIUCaHHasi B MHOTOTPaHHUK, WJIH TEJIO BPALIEHUSI.



[onsite 06 o6béMe. OcHOBHEIE cBoiicTBa 00bEMOB Ted. Teopema 00 00bEME MPSIMOYTOIHLHOTO
napasuienenumnena 1 cineactsus u3 He€. O0bEM mumHapa, konyca. O0bEM mapa u miomans cepol.

[MonoGurie Tena B mpoctpaHcTBe. COOTHOIIECHHUSI MEXIY IUIOLIAIIMH MOBEPXHOCTEH, 00bEMamu
MOJOOHBIX TEl.

Ceuenust muMHIpa (MapajiebHO M HEPIEHAUKYISIPHO OCH), CeYeHHs] KOHyca (mapasuiebHoe
OCHOBaHUIO M IPOXOJSIIEe YepPe3 BEPIIUHY), CEUSHHUS IIapa.

BekTopbl H KOOPANMHATHI B IPOCTPAHCTBE

Bexrop Ha miockocT W B mpocTtpaHcTBe. CloKEHHWE U BBIYMTAHUE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4Yucio. Pa3nokeHne Bekropa 1Mo TpEM HEKOMIUIAaHApHBIM BekTopam. llpaBuio
napajenenunena. PemieHue 3ajad, CBS3aHHBIX C IPUMEHEHHEM MPaBUJ JEHCTBUI C BEKTOpaMH.
[IpsimoyronpHas cucteMa KoopAuHAT B mpoctpaHcTBe. KoopamHaTsl BekTopa. [Ipocteiime 3amauu B
KOOpAMHATaX. YTOI MexkIy Bekropamu. CKaJsIpHOE MPOU3BEACHUE BEKTOPOB. BEIUMCIIEHHE YTTTOB MEXKIY
MPSIMBIMHU ¥ TJIOCKOCTSMHU. KOOpAWHATHO-BEKTOPHBIM METO/I IIPU PEIICHHH TeOMETPUIECKUX 3a7ad.



INJIAHUPYEMBIE PE3YJIbTATBI
JJMYHOCTHBIE PE3YJIBTATHBI

JIudHOCTHBIE PE3yibTaTBl OCBOCHUS IMpOorpaMMbl  yuyeOHOro mpemMmera «MaTeMaTukay
XapaKTEepU3yrTCA:

I'paxxkpanckoe BocniuTaHue:

c(hOPMHUPOBAaHHOCTHIO TPAKIAHCKON MO3UIUKM 00y4aroIerocss Kak akKTHBHOTO M OTBETCTBEHHOI'O
YJieHa POCCHICKOro OOIIeCTBa, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHIA, MPOLEAYP I'PaXKJIAHCKOr0 00IIecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM
B3aUMOJICHCTBOBATh ¢ COLMATIBLHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (YHKIIMSIMU U Ha3HAUCHHUEM.

ITaTpuoTHYeckoe BOCIUTAHHE:

cOPMUPOBAHHOCTHIO POCCHICKOM TPaKJAHCKOW HJIEHTUYHOCTH, YBaXKEHHS K MPOIUIOMY U
HACTOAIIIEMY POCCUHCKOW MaTEMaTHUKH, IEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSM POCCUUCKUX
MaTEMaTUKOB M POCCUICKONM MaTeMaTU4E€CKOM IIKOJbI, K MUCIOJb30BAHUIO 3TUX JOCTHKEHHUU B JIPYTrUX
HayKaX, TeXHOJIOTHsIX, chepax SIKOHOMUKH.

JyX0BHO-HPAaBCTBEHHOT0 BOCIUTAHUSA:

OCO3HAHUEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja; chOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHUS, dTHYECKOTO IMMOBEIACHUS, CBSI3aHHOTO C MPAKTUUSCKUM MPUMEHEHUEM JOCTH)KCHHA HAyKH W
JESITEIBbHOCTBIO YIYEHOT0; 0OCO3HAHNUEM JIMYHOI'O BKJIa/ia B MOCTPOCHUE YCTOWYMBOIO OYAYIIIETO.

JcTeTHYECKOe BOCIUTAHME:

ACTETHYECKUM OTHOIIEHHEM K MHpPY, BKIIOYAs JICTETUKY MaTEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJad, pEIICHUH, PpaCCYXICHHUM; BOCIPHUMMYHUBOCTHI0O K MAaTEMaTHYECKUM acCIleKTaM
pPa3IMYHBIX BUIOB HCKYCCTBA.

dusuyecKkoe BOCIUMTAHHE:

c(hOpMHUPOBAaHHOCTHIO YMEHHSI NMPHUMEHSATh MaTEMaTHYECKHE 3HAHMS B HHTEpecax 370pOBOTO U
Oe3omacHoro oOpas3a >KH3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO (3IOpOBOE TMHUTAaHHE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OT/AbIXa, peryispHas (u3nveckass aKTUBHOCTB); (H3MYECKOTO
COBEPLICHCTBOBAHUS, ITPH 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHON AESTEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPY/AY, OCO3HAHHEM IICHHOCTHU TPYIOJIOOWsS; WHTEPECOM K pa3iuuHbIM chepam
poheCCHOHATBHON JEeITEIbHOCTH, CBA3AHHBIM C MaTeMaTHKOW W e€ MPIIOKEHUSMH, yMEHHEM
COBEpIIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccnn M pearn30BBIBATH COOCTBEHHBIE >KH3HEHHBIC
IJTaHBI; TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacCTHUIO B PELICHUH MNPAKTUYECKUX 3aJad
MaTeMaTUYECKOW HAPABICHHOCTH.

JK0JIOTHYeCcKOoe BOCIUTAHHUE:

chOpMHUPOBAaHHOCTHIO ~ DKOJIOTHYECKOH  KyIbTYphl, MOHWMAaHHEM  BIMSHUS  COIHAIBHO-
SKOHOMHYECKHX MPOIIECCOB HA COCTOSHHE TMPUPOTHON M COIMATBHON Cpelbl, OCO3HAHUEM TI00alTbHOro
XapakTepa JKOJIOTMYECKHX MpOOJIeM; OpHEHTAIlMed Ha NpPUMEHEHHWE MaTeMAaTH4YeCKUX 3HaHWHA It
pemreHus 3a1a4 B OOJACTH OKPYXKAIOIIEH Cpefpl, INIAHUPOBAHUS TOCTYIIKOB U OIEHKH WX BO3MOXHBIX
MOCJIEACTBUN JUIsl OKPY’KAIOIIEH Cpenpl.

IleHHOCTH HAYYHOI'O IO3HAHUSA:

c(hOpMHUPOBAaHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKl W OOIIECTBEHHON MPAaKTHUKH, MOHMMAaHUEM MaTeMaTHYeCKOH HayKd Kak CQepbl YeIOBEYecKOon
JESTENbHOCTH, ATANOB €€ PAa3BUTHUSI U 3HAYMMOCTH AJIsl PA3BUTHS LIMBHIIM3ALMH; OBJIAJCHUEM S3BIKOM
MaTeMaTUKM W MAaTeMaTHYECKOH KyJIbTYpOM Kak CpPEACTBOM IIO3HAHUS MHpPA; TOTOBHOCTBIO
OCYIIECTBIISITh IPOEKTHYIO U UCCIEN0BATENbCKYIO NEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3ylNbTaThl OCBOCHHS IPOrpaMMbl yueOHoro mnpeamera «MaremMaTHKa
XapaKTepU3YIOTCS OBJaJCHHUEM YHHMBEPCAJbHBIMH HO3HAGAMENbHBIMU OeliCTNEUAMU, YHUBEPCATbHIMU
KOMMYHUKAMUGHBIMU OCUCMBUAMU, YHUBEPCANbHBIMU PE2YIAMUSHBIMU OCUCMEUIMU.



1) Vhusepcanvuvie nosnasamenwvhvle Oeticmsus, obecnewusaiom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8  00YHAIOWUXCs  (0CB0EHUE Memo008 NO3HAHUSL  OKPYICAIOWE20 MUupd,
npUMeHeHUe T0SUYECKUX, UCCLe008ameNbCKUX onepayull, yMeHut pabomams ¢ uHgopmayuet).

ba3oBble Jornyeckue AelCTBHA:

BBISIBJISITh M XapaKTepH30BaTh CYLIECTBEHHBIE MPU3HAKH MATEMaTHUECKUX OOBEKTOB, OHSITHIA,
OTHOUICHUIH MEXIy MOHATUAMH; (POpMYIHpPOBATH ONpENCNCHHs TOHSTHUH; YCTaHABINBATH
CYIIECTBEHHBIN MPU3HAK KIaCCH(PUKALIUN, OCHOBAHUS JUIs1 00OOIICHUS U CPAaBHEHUSI, KDHTEPUHU
IIPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTH M MNPeOOpPa3OBHIBATH CYKICHUS: YTBEPIUTEIBbHBIC U
OTpHULIATCIbHBIC, CAMHUYHBIC, YACTHBIC 1 061111/16; YCIIOBHBEIC,

BBIABJIATD MAaTEMAaTUYCCKUE 3aKOHOMCEPHOCTH, B3aMMOCBA3M W MPOTHBOPCUUA B (paKTaX,
JaHHBIX, Ha6J'IIO)Z[eHI/I$IX U YTBCPKICHUAX, npemgjiaratb KpuTepun Jisd  BBIABJIICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

ACIaTb BbIBOAbI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W MWHAYKTHBHBIX
YMO3aKIIIOYEHHUH, YMO3aKIIOYEHUH 110 aHAJIOTHU;

MIPOBOJIUTH CAMOCTOSTENBHO JO0Ka3aTelNbCTBA MATEMATHUECKUX YTBEPXKACHUN (IpAMbIE U OT
[IPOTUBHOTO), BBICTpAaWBaTh apryMEHTAIMIO, MPUBOAUTH TPUMEPHl W KOHTPIPUMEPHI;
000CHOBBIBATH COOCTBEHHEIE CYXXJE€HUS U BBIBOJEI,

BBIOMpAThH CrI0co0 penieHusl ydeOHOoW 3a/iaun (CpaBHUBATh HECKOILKO BApUAHTOB PEIICHUS,
BBIOMpATh HanboJee OAXOJSIININ C YYETOM CAMOCTOSITENBHO BBIICTIEHHBIX KPUTEPHUER).

ba3oBble uccien0BaTeIbCKHE TEHCTBUSA:

KCIIOIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIBLCKANA HWHCTPYMEHT IO3HAHUA; (OPMYIHPOBATH
BONPOCH], (PUKCUPYIOIIME MPOTHBOPEUUE, MPOOJIeMy, YCTaHABIMBATH HMCKOMOE H JIaHHOE,
(hopMupOBaATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UITHIO, MHEHHE;

MIPOBOIUTh  CaMOCTOSTEIBHO  CIUIAHUPOBAHHBIA  OKCIIEPUMEHT,  HCCIEAOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MATEeMaTHYECKOro OOBEKTa, SIBJICHMS, IPOLIECCa, BBIIBICHHUIO
3aBHCHMOCTEH MEKIY 00bEKTaMH, SIBICHUSAMH, IIPOIICCCAMU;

CaMOCTOSATENIBHO (OPMYIMPOBaTh OOOOIIEHHS M BBIBOABI IO pe3yjbTaTaM MPOBEASHHOTO
HaOJIIOICHHSI, UCCIIEAOBaHMUs, OLICHUBATh JTOCTOBEPHOCTh IOJIYUYCHHBIX PE3yJbTaTOB, BHIBOJOB
H 0000I1eHMI;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCA, & TAK)KE BBIJABHraTh MPEAIOI0KEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ nundopmanueii:

BBIABIIATH NeUINTH MHGOPMAINK, NAHHBIX, HEOOXOAWMBIX Ui OTBETa HA BOIPOC W VIS
penIeHus 3a1a4u;

BBIOMpaTh ~ MHGOPMAIMIO W3  HMCTOYHHKOB  pAa3NWYHBIX  THIIOB,  AHAJIU3HPOBATH,
CHCTEMAaTH3UPOBAaTh W HMHTEPIPETHPOBaTh HWH(GOPMAIMIO pPA3IWYHBIX BHAOB U  (GopM
MIPE/ICTABICHHS;

CTPYKTYpHPOBaTh WH(POPMALUIO, MPEICTABIATh €€ B pa3iIu4HbIX (hOopMax, HIUTIOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAJ&KHOCTh HH(POPMALIMH IO CAMOCTOSATEIFHO C(HOPMYTHPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusaiom CcQopmMuposaHHoCnb
COYUATILHBLX HABLIKOG 00YYAIOUWUXCSL.
Oo0wrenue:

BOCIIDHHUMATh M (OPMYJIUPOBATH CYKICHUS B COOTBETCTBUH C YCJIOBHUSMH U LEIIMH
O0ILEHHST; SICHO, TOYHO, IPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M ITMChMEHHBIX
TEKCTaX, AaBaThb IIOSACHEHUS [0 XOAY pELIeHUs 3aJadd, KOMMEHTHPOBAThH IOIY4YECHHBIN
pe3ynbTart;

B XO0A€ OOCYXIEHMs 3aJaBaTb BOIPOCHl IO CYIIECTBY OOCYXJaeMOil TeMbl, MpPOOIEMBI,
pemaeMoii 3a/auy, BHICKa3blBaTh WJCH, HALIEJICHHbIE HAa IOMCK PELIeHUs; COINOCTABISTh CBOU
CY)KIEHHUS C CY)KICHUSMH IPYTHMX YYaCTHUKOB JHaiora, oOHapy>KUBaTh pazinyle U CXOJCTBO
MO3ULINH; B KOPPEKTHOH (opMe HOpPMYIUPOBATH PA3HOTIIACHS, CBOU BO3PAXKEHHUS;



® MPEACTaBIATh pe3yibTaThl pEIIeHHA 3aJaud, OKCIEPUMEHTa, WCCIENOBAaHUs, MPOCKTa;
CaMOCTOSATEIFHO BBIOMpaTh (opMaT BBICTYIUIEHMS C Y4YETOM 3ajad Mpe3eHTAlUH |
0COOCHHOCTEH ayTUTOpUH.

CotpyaHuyectBo:

® T[IOHMMAaThb W HCIONB30BaTh MPEUMYILECTBA KOMAaHOHOM WM HMHIMBHIYANbHOW pPabOTHI IMpH
pemeHny y4eOHBIX 3a/Ja4; NPUHUMATh IeJb COBMECTHOH JEATeNbHOCTH, IUIAHHPOBAThH
OpraHU3alMI0 COBMECTHOW paboThI, paclpeaessiTh BHIB paboT, JOroBapuBaThCs, 00CYKAATh
MPOLIECC U PE3YJIbTAT PabOThI, 0000IIATh MHEHUST HECKOIBKUX JIFOICH;

® yyYacTBOBaTh B TPYMIOBBEIX QopMax paboTel (00CyXIeHUS, OOMEH MHEHHUH, «MO3TOBBIE
ITYPMBD» M HHBIC); BBIMOJIHITH CBOIO 4YacTh pabOThl U KOOPJWHHUPOBATH CBOM JCHCTBHUS C
JpYrUMH 4IEHaMH KOMaHJbI, OICHUBATh KAaueCTBO CBOErO BKJIaja B OOMIMI MPOAYKT IIO
KpHUTEpHUsIM, cQOPMYIMPOBAaHHBIM YUACTHUKAMH B3aUMOJICHCTBHSL.

3) Vuueepcanvhvie pecynamuenvie Oelicmsusi, 0becneyusaiom @OopmMuposanue CMuiCI08bIX

VYCMAHOBOK U HCUSHEHHBIX HABLIKOS IUUHOCIU.

Camoopranusanus:

®  COCTaBJIATH IUIaH, AITOPUTM PELICHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEIIeHHUs C YIETOM
HUMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATD
BapUaHTHI PENICHUH ¢ y4ETOM HOBOW WH(pOPMAIHH.

CaMOKOHTPOJIb:

e RBJIaJICTh HABBIKAMHU I03HABATEIBHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUH U
MBICITUTENTFHBIX ~ TIPOLIECCOB, WX  PE3yJbTaTOB; BIAJECTh CIHOCOOAMH CaMOINPOBEPKH,
CaMOKOHTPOJIS TpoIlecca 1 pe3ylibTaTa pelieH sl MaTeMaTHIecKon 3a/1auw;

® [pEIBHJETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH pEINICHWW 3aJlaud, BHOCHTH
KOPPEKTUBHI B JEATETHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OILICHUBaThb COOTBETCTBHE pe3yibTaTa L€IM U YCIOBUSM, OOBACHSITH NPUYUHBI JAOCTIDKEHUS
WIM HEJOCTWKEHMS pe3yJIbTaToOB JAEATENbHOCTH, HAaXOOUTh OMIMOKY, [aBaTb OLEHKY
pHOOPETEHHOMY OITBITY.

INPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

OrmiepupoBaTh MOHATUSAMH: TOYKA, IPSAMasi, INIOCKOCTb.

[TpuMeHsTH aKCHOMBI CTEPEOMETPHUH U CIIEACTBHS M3 HUX IPH PEIICHUN T€OMETPHUYECKUX 3a71ad.

OrmiepupoBaTh MOHATHSAMH: TTAPAILIETBHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX U IIJIOCKOCTEH.

KnaccuduimpoBats B3anMHOE pacrioIoKeHHe MPSIMBIX U ITIOCKOCTEH B TIPOCTPAHCTBE.

OmepupoBaTh MOHATHSAMM: ABYTPAaHHBIN YTOJ, TPaHU ABYTPAHHOTO yIiia, pedpo JBYTpaHHOrO yIiia;
JMHEHHBIN yToJ ABYTPaHHOTO yIia; rpaJycHas Mepa JABYTpPaHHOTO yIJia.

OrepupoBaTh MOHATHAMH: MHOTOTPAHHHK, BBITYKJIBIA M HEBBITYKJIBI MHOTOIPAaHHUK, JIEMEHTHI
MHOT'OT'paHHUKA, TPaBUIBHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHKOB (MMpaMuia; Mpu3Ma, MPSMOYTOJIbHBIN
mapasuiesnenumen, Kyo).

KiaccudummpoBarh MHOTOTpaHHUKH, BBIOMpAs OCHOBAHHS U KJIACCU(UKAIMH (BBITYKIBIE H
HEBBINYKJIbIE MHOTOTPAHHHMKH; TIPaBWIbHBIE MHOTOTPAHHHMKH; TPSMbIE M HAKJIOHHBIE MPU3MBI,
napaJuIeNenue bl ).

OnepupoBaTh MOHATUSIMH: CEKYIIask IVIOCKOCTh, CEYEHNE MHOTOIPaHHHUKOB.

OOBSICHATH NIPUHLMUIIBI IOCTPOEHUS CEUEHUH, UCTIONIB3YSI METOA CIIEAOB.

CTtpouTh Ce4eHUs] MHOTOIPAaHHUKOB METOIOM CJIEAOB, BHIIOJIHATH (BBIHOCHBIE) TNIOCKUE YEPTEKH
U3 PUCYHKOB ITPOCTHIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaun Ha HaxXOXKJIEHHE T€OMETPUYECKHX BEIMYMH MO o0paslaM WIH aJrOpHTMaM,
MPUMEHSISI M3BECTHBIE aHAJTUTUYECKUE METONBI IPH PELIEHNH CTAaHAAPTHBIX MAaTEMAaTUYEeCKUX 3a7ad Ha
BBIUMCIICHUE PACCTOSIHUNA MEXKIY IBYMSI TOUYKAMH, OT TOYKH JIO0 IPSAMOH, OT TOYKHU JO IUIOCKOCTH, MEXIY
CKPELINBAIOLIMMUCS MPSIMBIMU.



Pemate 3amaun Ha HaXOXIEHHE TEOMETPHUUYECKHX BEJIMYMH MO 00paslaM WM alropuTMaM,
IIPUMEHSS] U3BECTHBIE AHAIMTUYECKUE METOMABI IIPU PELICHUM CTaHJAPTHBIX MAaTEMaTHYECKUX 3a1ad Ha
BBIYUCIICHUE YIJIOB MEXAY CKPEIIMBAIOUIUMUCS MPSIMBIMU, MEXKIY HOPSAMOM M IIIIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnsate 00bEMBI M IIIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (NpU3Ma, NHpaMuia) ¢
MpUMEHEeHHEeM (OpMYI; BBIYMCIATH COOTHOIICHHWSI MEKIY IUIOMAASIMHU TOBEPXHOCTEH, 00bEMamu
MOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATHSIMH: CUMMETPHUSI B NPOCTPAHCTBE; LIEHTP, OChb W IJIOCKOCTh CHUMMETPHH;
LEHTP, OCh ¥ TUIOCKOCTh CUMMETPUHU (UTYPEI.

UzBnekats, npeoOpa3oBBIBaTh M HHTEPIPETUPOBATH HHGOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPENCTaBICHHYIO Ha YePTEeKax U pUCYHKaX.

[TpumensaTs reomerpuueckie (HakThl Al PELICHUS] CTEPEOMETPUYUECKIX 3aad, TPeIrnonararoimux
HECKOJIBKO IIaTr0OB PEIleHNsI, €CIN YCIOBUS PUMEHEHHS 3aaHbl B SIBHOU (opMme.

IIpuMensATs mpocTeiilye NMPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIpU PELICHUH CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTh NpUMEPBHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B INPUPOJAE M KU3HH, PACIIO3HABATH
HPOSIBIICHUE 3aKOHOB I€OMETPUU B HCKYCCTBE.

IIpuMeHATh NONy4YEHHBIE 3HAHUS HA IIPAKTUKE: AaHAIN3UPOBATh peabHbIC CUTYAllUU U IIPUMEHSATh
W3yUYCHHbIC TIOHSATHS B IPOIECCE MOWCKA pEIICHHS MaTeMaTHYeCKh CPOPMYIUPOBAHHOW MPOOIIEMBI,
MOJICTIMPOBATh pEalbHbIE CUTyallMM Ha SA3BIKE IE€OMETPUM, MCCIEAOBATH IIOCTPOEHHBIE MOJEIU C
WCIIOJIb30BAaHNEM TEOMETPUYECKHX TIOHSATHH W TEOpeM, ammapara aireOpbl; pemaTh NpaKTHYeCKHe
3a/1a4M, CBA3aHHbBIEC C HAXOXKJICHUEM I'€OMETPUYECKUX BEJTUUYMH.

11 KJIACC

OnepupoBaTh TMOHATUSMU: IMJIMHJIPUYECKAsl TOBEPXHOCTh, 00pa3yrolue HIMHIPUICCKON
MOBEPXHOCTH; IWIMHJAP; KOHHYECKas MOBEPXHOCTh, 00pa3yrolIie KOHHMYECKOW TOBEPXHOCTH, KOHYC;
cheprdeckast TOBEPXHOCTD.

Pacnio3naBaTh Tena BparieHus (IUWIHHAP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI TIOTYYEHHUS TE BPAIICHHUS.

KrnaccugurmpoBaTh B3anMHOE pacroiokeHue cepbl U TIOCKOCTH.

OnepupoBaTh MOHITHSME: [IAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA; MIApOBOM
CIIOW, OCHOBaHHE IIAPOBOT'0O CIIOS, BHICOTA IIIAPOBOTO CJIOS;, MIAPOBOU CEKTOP.

Bbruucnate 00bEMBI W IUIOMIAJM TOBEPXHOCTEH Teln BpallleHHS, TEOMETPHYECKHX Tel C
puMeHeHneM (pOopMyIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPaHHHMK, BIUCAHHBIN B cdepy W ONMHCAHHBIA OKONO chepsr;
cdepa, BIMCaHHAs B MHOTOTPAHHUK VITH TEIIO BPAICHUSI.

BBIUUCTATH COOTHOIIICHHS MEXTY TLIONIASIMHA TTOBEPXHOCTEN 1 00bEMaMK MOJJOOHBIX Tel.

N306paxath n3ydaeMbie GUTYpbI OT PYKH M ¢ TPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrImonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOHUThL CEUCHUS TNl BPAILCHUS.

W3Bnekath, WHTEPIPETHPOBATH W NpeoOpa3oBbIBaTh HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUIECKUX (PUTYpax, IPENCTABICHHYIO Ha YePTEKAaX U PUCYHKAX.

OrnepupoBaTh MOHIATHEM BEKTOP B MIPOCTPAHCTRE.

BBIMOMHATE IGHCTBUS CIIOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB W YMHOXKCHHS BEKTOpa Ha
YKCII0, O0BICHATh, KAKMMH CBOMCTBAMH OHU 00JIaaIO0T.

[TpuMeHSTh PaBUIIO MapaieIenune/a.

OnepupoBaTh TMOHATHUSAMH: JAEKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJHHATHI BEKTOpPa, YIroll MEXKIY BEKTOPAMH, CKAJSIPHOE MPOU3BE/CHUE
BEKTOPOB, KOJUTHHEAPHBIC U KOMILIAHAPHBIC BEKTOPBI.

HaxomuTh cyMMy BEKTOPOB M MPOM3BEICHHE BEKTOpa HA YHCIO, YroJl MEXKIY BEKTOPaMH,
CKaJIIPHOE MPOU3BEICHNE, PACKIIAJIBIBATH BEKTOP MO ABYM HEKOJTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[Ipumensarts reomerpuueckre (HakThl ATl PEHICHUs] CTEPEOMETPHUECKHUX 3a/1ad, MPEeAroIararonx
HECKOJIBKO IIar0B PELEeHHUs, €CIM YCIOBUS IPUMEHEHUS 3a1aHbl B SIBHOH (opme.



Pemate mpocTeiinme reoMmeTpuyeckie 3a1a4i Ha IPUMEHEHHE BEKTOPHO0-KOOPIMHATHOTO METOA.

Pematp 3a1aun Ha 10Ka3aTENBCTBO MAaTEMAaTHUYECKUX OTHOLIEHUH M HAXOXK/IEHUE T€OMETPUUECKUX
BEIMYHMH MO o0Opa3laM WM alropuTMam, MPHUMEHSS W3BECTHbIE METOABI NPU PELICHHH CTAaHAAPTHBIX
MaTeMaTHYEeCKHUX 3a/]1ay.

[IpumensATs mpocTeiiie nTporpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIpH pEeLIeHNH CTEPEOMETPHUUECKUX 3aau.

[IpuBoauTh MpHUMeEpsHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B NMPHUPOAE M KU3HHU, PAcllO3HABaTh
MIPOSIBJIEHHE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpumeHsATs MoNTydyeHHbIE 3HAHUSI Ha TPAaKTUKE: aHAJIM3UPOBATh pPealbHble CUTYallUd U MPUMEHSTh
W3y4YCHHbIC TOHSATHSA B MpPOIECCe NMOWCKA PEIIeHHS MaTeMaTHYecKH C(HOpPMYIUPOBAHHON MPOOIEMBI,
MOJIEIMPOBaTh peajbHblE CUTyallUd Ha $3bIKE TE€OMETPUHU, HCCIeN0BaTh IOCTPOEHHBIE MOJEIH C
WCIOJIb30BAaHMEM T'E€OMETPUYECKHX IOHATHH W TeopeM, almapara anreOpbl; pelaTh HpaKTHYecKue
3a/1a4M, CBA3aHHBIE C HAXOXKJIEHUEM T'€OMETPHUECKUX BEJTHYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K o (undpoBbIe)
/i nporpamMmb: Beero OHTPOJILHBIE PaKTHYeCKHUe p
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
bu6mmoreka [{OK
1 Baenenue B crepeomerpuio 10 https://m.edso0.ru/1c209e37
2 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
TTOCKOCTEHN https://m.edso0.ru/1c209e37
bu6moreka [IOK
4 Yrusl MeXy NPSAMBIMHA U IIJIOCKOCTSMU 10 1 https://m.eds00.ru/1c209¢37
bu6mmoreka [IOK
5 Muororpanmmkm 11 1 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://m. edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Eubmorexa OK
) ’ https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 0
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpateHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl 1 KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka K 1| Jata ungposbie
. yp Beero OHTPOJILHbIE PaKkTHYeCKue Wiydenus P
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypchl
OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npoctpadcTBo. IIpaBuia
1 1/1506 E)KGHI/IS[ HapI/IC Kax: 1 bubmorexa [IOK
P pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CEpeIMHBI OTPe3Ka
TlousTus: mepecexkaromnuecs
2 IUIOCKOCTH é)e eceKa}H; necs upsMas 1 Bubmiorexa LIOK
> P m p https://m.edso0.ru/2d8a9c99
U IUIOCKOCTD
TlousTusa: mepecexaroniuecs
3 IUIOCKOCTH npe CCCKaIH;HlI/IeCH npsAaMas 1 bubunorexa LIOK
> 1P p https://m.edsoo.ru/db685e73
U IUIOCKOCTD
3HaAKOMCTBO C MHOTOTpaHHHKaMH,

4 n300pakeHue MHOTOTPaHHHUKOB Ha 1 bubnuoreka [JOK
PUCYHKaXx, Ha IPOECKLIMOHHBIX https://m.edso0.ru/a63959%d
yepTekax
HauanpHbie cBeeHus 0 KyOe u

5 HUpaMuie, ux §3Bé TKI/IZIMO el 1 bubmiorexa HOK

P JIC, MXp P ACTH. https://m.edso0.ru/b30dff38
CeueHrss MHOTOTPaHHUKOB
HauanpHbie cBeieHus 0 Ky0e u
6 OupaMHe, Ux §3Bé TI(I/IZIMO e 1 Bubmzorexa LIOK
P JIC, MX p P JCTH. https://m.edso0.ru/3d8ffd32
CeueHrnsi MHOTOTPAaHHHUKOB
ITousitre 00 aKCHOMATHYECKOM
) bu6mmoreka [JOK
7 MOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI 1

CTCPCOMCTPHUH U CICACTBUSA U3 HUX

https://m.edsoo.ru/0Occ5c4fe
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TTonsaTre 00 aKCUOMATUYECKOM

bubmuoreka [JOK

8 MOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI https://m.edsoo. ru/239¢8chA
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM
9 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI bubnmorexa LIOK
p p PHI: https://m.eds00.ru/65c6b106
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM
10 MTOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI bubmmorexa LIOK
P p PHI: https://m.edso0.ru/258fc245
CTEPEOMETPUHU U CIICACTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubnnorexa [JOK
11 _
MapaiyIeIbHbIEC U CKPEIINBAKOIINECS https://m.edso0.ru/1a2520f6
MIPSIMBIC
[TapamiensHOCTE NIPSAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE:
12 napasuiesibHbIe E ﬂMl;e B bubmorexa HOK
P P n https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh NPSAMBIX U
13 IJTIOCKOCTEMN B MPOCTPAHCTBE: bubnuoreka [JOK
[TapannensHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
14 VYrisl ¢ cOHanpaBIeHHBIMHU bubnuoreka [JOK
CTOPOHAMU https://m.edsoo.ru/9f4071b9
15 Yroa mexay npsMbeIiMU B bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbeIMU B bubnnoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEN: bubnuoreka [IOK
NapaJuleIbHbIE TUIOCKOCTU https://m.edsoo0.ru/2e18f255
N . bu6mmoreka [JOK
18 CBoiicTBa napajjienbHbIX IIOCKOCTEH

https://m.edsoo.ru/e504d656
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[IpocTeiinne npocTpaHCTBEHHBIE

19 (Gurypbl Ha TUIOCKOCTHU: TETPAdIP, BH6J_IHOTeKa HOK

i —— https://m.edso0.ru/4a28dc02
. bubmmoreka [{OK
20 Hoctpoernue ceuennii https://m.edsoo.ru/1d434d0f
. bub6mmoreka [{OK

21 Hoctpoerue cetenmi https://m.edsoo.ru/ec26fe5d
KonTponsHas pabora no teme

29 "[IpsiMbl€ U TJIOCKOCTH B bubnuorexa [JOK
npocrtpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a%e56
MIPSIMBIX U TJIOCKOCTEN"
[lepneHMKyYISIPHOCTD NPAMOU 1

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIC BH6J.IHOTeKa HOK
HpSIMBbIE B TPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d

24 [IpsiMble mapayenbHbIe U bubnuoreka [IOK
MEPIEHANKYISIPHBIE K IJIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [Ipsimbie mapanienbHbie U bubnuoreka [IOK
MEPIECHANKYISIPHBIE K INTIOCKOCTH https://m.edsoo.ru/ba545966

26 [Tpu3Hak neprneHauKyIIpHOCTH bubnuoreka [IOK
MPAMOU U TIIIOCKOCTH https://m.edsoo.ru/f85bfc46

27 [Ipu3Hak neprneHauKyIIpHOCTH bubnuoreka [JOK
MPSAMOU U TIIIOCKOCTH https://m.edso0.ru/79165d15

o8 Teopema o npsimMoit bubnuoreka [JOK
NEePIEHIUKYISIPHON IJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnnoreka [JOK
NEePIEHIUKYISIPHON IJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEPIICHANKYISIPHOM TIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHquKynsip U HAKIOHHBIE:

31 paccTosiHuE OT TOYKHU J0 INIOCKOCTH, Egg?ﬁﬁf:{ﬁ)gﬁgsc 47743
paccTosiHue OT IPSMOM JI0 TIOCKOCTH " '

32 [lepnieHIUKYIIIp M HAKJIIOHHBIE: bubnuoreka [IOK
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paccTosiHue OT TOYKHU JI0 INIOCKOCTH,
paccTosiHUE OT NMPSIMON JI0 IIJIOCKOCTH

https://m.edsoo.ru/66fefadd

[lepneHauKyIsip U HAKJIOHHBIE:

bub6mmoreka [{OK

33 paccTOAHME OT TOUKH /IO IIOCKOCTH, https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT MPSIMON JI0 INIOCKOCTH
[lepnienquKyssip U HAKJIOHHBIE:
34 paccTOSIHUE OT TOYKH JI0 IJIOCKOCTH, BH6J_IHOTeKa HOK
. https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSIMOU JI0 INIOCKOCTH
35 VYTriabl B IPOCTPAHCTBE: YroJl MEXIY bubnuorexa [JOK
MIPSIMOM M TJIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubmuorexa [JOK
JIBYTPAHHOTI'O yria https://m.edsoo.ru/c7c777ed
[lepneHMKYISIPHOCTD IJTIOCKOCTEN:
bu6mmoreka [IOK
38 Eﬁgigﬁi;;pnemmyﬂmmCTH FBYX https://m.edsoo.ru/ec3e2da3
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
bu6mmoreka [IOK
39 Eﬁgiigi;;pnemmyﬂmmCTH FBYX https://m.edsoo.ru/ed9e2a8e
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
40 MIPU3HAK MEPHEHIUKYISIPHOCTU JBYX BH6J_IHOTeKa HOK
IOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx mepneHAUKYIIpax BH6J.IHOTeKa LHOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepneHAUKYIIpax BH6J.IHOTeKa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX nepHeHAUKYIApax BH6J.IHOTeKa HOK
https://m.edso0.ru/9f246736
KoHnTtponsHas pabota o Temam
44 "[lepneH IMKYISPHOCTD NPSAMBIX U bubmiorexa LIOK

mockocTer" u "YTibl Mexay

https://m.edsoo.ru/50971ef3



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
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
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

IPSIMBIMU U IUIOCKOCTSIMU"

ITonsarue MHOI'OrpaiHnkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKa,

45 BBIITYKJIBIC U HEBBITYKJIbIC bubnmorexa LIOK
e Y https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: N-yronpHas npusma; rpaHu U
16 OCHOBAHMS MTPU3MBI; TpSAMas U bubnuoreka [JOK
HaKJIOHHAsI TPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJTHAs] TOBEPXHOCTH MTPU3MBI
[Tapamtenenunen, TpsIMOYTOJIbHBIN bubnnorexa [JOK
47 . -
MapajuyiesenuIe U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojgbHasi MUpaMHIa,
TPaHU U OCHOBAHUE MUPAMUJIBI;
48 6IC))KOBaSI Y TIOJTHASI l'IOBep XH(iICT;) bubmorexa LIOK
P N https://m.edsoo.ru/fblcd0a5
MMpaMU/Ibl; TPaBUIIbHAS U yCeuEHHAs
nMpamuaa
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHSATHE MPABUIHHOTO
49 MHOTOI'paHHUKA; IPaBWIbHAS NTpU3Ma bubnuoreka [JOK
U MpaBWIbHAS UPAMUJIA; TPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas mupaMuaa u
MIPaBUWJIbHBIN TETpadIp; KyO
[IpencraBienue o MpaBUIBLHBIX
50 MII{)ofor AHHUKAX: OiTaBH bubnorexa LIOK
p ) P, https://m.edsoo.ru/a0fdd5bf
JOJIEKadIp U KKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI bubnuoreka [IOK
51 _
CUMMETPUH B MUpaMUAX, https://m.edsoo.ru/b9e777d9
napajuieNienuneaax, npaBuiIbHBIX
MHOTOTPaHHUKAX
52 Brruncienue 31eMeHTOB bu6mmoreka [JOK
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MHOTOT'PaHHUKOB: pEOpa, AuaroHam,
YTJIBI

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

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH MPSMOM

bubmmoreka [{OK

53 HPHSMBI, TIOTHAE OCHOBATIHMH, https://m.edso00.ru/37d84157
TeopemMa 0 OOKOBOH MOBEPXHOCTH
MIPSIMOM TPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
5 | mupamis, Tcopeva o mioman BuGinorera LIOK
PaMIIbl, TCOP mam https://m.edso0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
IMUpaMHuabl
55 KounTponbHas pabora o teme bubnuoreka [IOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
.. bubmoreka [IOK
56 Honstue 06 06réme https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
57 OObEm mmpamm b https://m.edso0.ru/235171b3
N bubmuorexa [JOK
58 O6BEM mapammL! https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
59 O61EM mipammL! https://m.eds00.ru/79¢10312
N bubnuoreka [JOK
60 O6HEM mpammL! https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
61 O61Em npusMbI https://m.eds00.ru/79853608
N bubmuoreka [JOK
62 O61Em npusMbI https://m.eds00.ru/1e053890
. bu6mmoreka [JOK
63 Ob1Em npusMbI https://m.edso0.ru/482d3f51
64 KonTponpHas paboTa o teme bubnuoreka [IOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
65 [ToBTOpEHue, 06001IeHNE bu6mmoreka [JOK
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cucTeMaTu3anys 3HaHuH.
[TocTpoenue ceueHuit B
MHOTOTPaHHUKE

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

[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH J0 MPsMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO TJIOCKOCTH, MEXKTY
CKPEIIHUBAOIIUMHUCS TTPSIMBIMU
bubmmoreka [{OK
67 Hrorosas koHTpoJbHAs paboTa 1 https://m.edsoo. ru/b9146bc0
[ToBTOpEenHue, 0600IIEHNE
CHCTEeMAaTH3aI1s 3HAaHUH.
Brrunciaenue yriios: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIZ;MI/I 1 bubmmorexa HOK
L ’ https://m.edso0.ru/56765e8b
MEXy MPSIMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMM
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

N KoumnuecTBo yacos i DJIEeKTPOHHbIE
0 ara
u/n Tema ypoka Beero Konrpoabubie | IIpakTHyeckue W3yueHus uuppossie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Cdepa u map: HeHTp, paguyc,
1 I/(Il;I\EGT ; nnrc)) IIa blr)IoI;eHxZIOCTH 1 bubmorexa [TOK
H p; fad p https://m.edso0.ru/0341bc2b
cdepbl
B3anmMHoe pacnosioxkenue cepsl u
P dep bubnuorexa [JOK
2 TUTOCKOCTH; KacaTelbHask TUIOCKOCTh 1 _
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol
3 N3o006paxkenue cdepsl, 1mapa Ha 1 bubnuoreka [IOK
mwrockocT. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM bubnuoreka [IOK
4 . 1 .
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast
5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnuoreka [IOK
IIoIaas OOKOBOM M ITOJIHON https://m.edso0.ru/188f6216
MTOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
wiockoctu. Pa3séprka nununapa.
6 CeueHHUs HUINH] pa (HJ‘IL;)CKOCfIIjI-O 1 bubnnorexa LIOK
JHAP ’ https://m.edsoo.ru/016e25eb
napayuienbHON UITN
MEePIEeHIUKYIIPHOI OCH IIINHAPA)
Konunueckas HoBepXHOCTH,
oOpa3ymolire KOHUYeCKOU bubnuoreka [IOK
7 1 _
IIOBEPXHOCTH, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHHYECKOH MOBEPXHOCTHU
3 KoHyc: ocHOBaHME U BEpILNHA, 1 bubnuoreka [IOK

oOpa3ymolias 1 0ch; MIOMIAIb

https://m.edsoo.ru/897dd3b2
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OOKOBOi M TOJIHOM MOBEPXHOCTHU

Yceu€HHblil KOHyC: 00pasylomue u

bub6mmoreka [{OK

9 BBICOTA; OCHOBAHUS 1 GOKOBAA https://m.edso0.ru/1468bab3
MIOBEPXHOCTh
N300pakenue KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuorexa [JOK
MapajyieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOSILEN yepes
BEpILHHY)

11 KoMOunarus ten BpaiieHus u bubnnorexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMCaHHBIN OKOJIO

12 cdepsl; cepa, BiMcaHHAs B bubnuoreka [IOK
MHOTOTPaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Torstue 06 006éMe. OCHOBHBIC bubmuorexa [JOK
CBOIcTBa 00OBEMOB Tel https://m.edsoo.ru/26a03fb7

N bubmuorexa [JOK
14 O6BEM mamnpa, KoHyca https://m.edso0.ru/5513d87b
N bubnuorexa [JOK

15 061w mapa u nomam, chepr! https://m.edsoo.ru/d189bde2
[TogoGHbIe Tesia B IPOCTPAHCTBE.

16 CooTHoLIEHNs MEX Y IIIOIAJIMU bubnuoreka [IOK
MMOBEPXHOCTEH, 00bEMaMuU https://m.edsoo.ru/810cfleb
OJ0OHBIX Tel

17 KonTtponsHas pabota no temam bubnunoreka [JOK
"Tena Bpamenus" u "O0bembl T https://m.edsoo.ru/4a33a8ab

18 BexTop Ha miockocty u B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CnosxeHne ¥ BBIYUTAaHUE BEKTOPOB bubmorera [JOK

https://m.edsoo.ru/23f4f089
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bubmuoreka [JOK

20 YMHOXEHHE BEKTOPA HA THCIIO0 https://m.edsoo.ru/dee379eb
Paznoxenue Bekropa o Tpé
21 HGKJ(I)M)EJI;I,I}/IIa BHII)(ITVI II:eKHTo TEMM bubmorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenunena
Pemenne 3agauy, cBa3a C
22 I II/IIIMEII;IeHHéIMqH :;[I/IJIHHeI;zTBHﬁ c bubmnorexa [JOK
P p a https://m.edso00.ru/5a827900
BEKTOPaMH
Koo aTHO-BEKTO i METO
p | eepmmmo et s Bumorea 110K
pup P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssMmoyronpHas cucrema
24 KOOpAMHAT B IPOCTPAHCTBE. bubnuoreka [IOK
Koopaunats! BekTopa. [Ipocreiimne https://m.edso0.ru/48db7058
3a/1a4v B KOOpAMHATAaX
o5 Yroa Mexay BEKTOpaMH. bubnuoreka [IOK
CkasnsipHO€ MPOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncienue yrioB Mexay bubnuoreka [IOK
MPSIMBIMU Y TUIOCKOCTSIMA https://m.edsoo.ru/8efbe78e
K 0 eMe
g | Mmoo e B LOK
P " pA https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHUE, 0600IICHNE 1
o8 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpEeHUE, 0000IICHNE 1
29 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubmuoreka [JOK
¢urypsl, (akThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TJIAHUMETPUHU
IT 6006
OBTOpeHHe, 06oduIeHNe 1 Bubmorexa LIOK
30 CUCTEMATHU3alHsA 3HaHUH. 3a1aun

TNUIAHUMETPUH U METOIAbI UX

https://m.edsoo.ru/7491efe0



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
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0

peLIeHUs

[ToBTOpEHue, 0600IIeHNE U

31 cUCTeMaTH3aIus 3HaHUH. 3a1auun 1 bubnuoreka [JOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelIeHUs
[ToBTOpEHUe, 0600IICHNE U

30 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

33 Hrorosas koHTpOJIbHAS paboTa 1 Et?ﬁs?ﬁ%fcﬁ)ggllgﬂ Adfeo

34 [ToBTOpEeHUE, 0600IICHNE 1 1 bu6moreka [IOK
CHUCTEeMaTH3allus 3HAHUI https://m.edso0.ru/f465d10e

OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOI'PAMME
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https://m.edsoo.ru/f465d10e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

7

I'eomerpus

7.1

OHGpI/IpOBaTB IMOHATUAMMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PEUICHUHU
r€OMETPUUYECKHX 33]1a4

7.3

OnepupoBaTh MOHATHSAMHU: NapalIeIbHOCTh W MEPHEHAUKYISIPHOCTH
NPSIMBIX Y INIOCKOCTEN

1.4

Knaccuduimposars B3aMMHOE pacrlojOXKeHHE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHU JBYTPAHHOIO yIJa,
peOpo IBYrpaHHOTO yIJia, JUHEWHBIH yroJl ABYrpaHHOIO yIiia, rpajycHas
Mepa ABYTPaHHOIO yria

7.6

OHepI/IpOBaTB IMMOHATUAMMU. MHOI'OT'pPpaHHUK, BI)IHYKHI)Iﬁ n HGBBIHYKJ'II)II\/II
MHOT'OI'paHHHUK, 3JICMCHTBI MHOT'OI'PaAaHHHKA, HpaBHJ’IBHBIﬁ MHOI'OI'paHHUK

7.7

Pacnio3HaBaTth OCHOBHBIC BHIBI MHOTOTPAHHWUKOB (TIHMpaMuia, MpH3Ma,
MIPSIMOYTOJIFHBIN MapajuiesienuIie1, Kyo)

7.8

Knaccupummpoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUId
Kjaccupukanuu  (BBIIYKJIBIE U HEBBIIYKJIbIE  MHOTOIPAHHUKH,
MpaBUWJIbHbIE MHOTOTPAaHHUKH, TIPSMBIE M  HAKJIOHHBIE IPHU3MBL,
HapasuIeIICIUIICIbI)

7.9

OHepI/IpOBaTB IIOHATHUAMMU: CeKylasd IIJIOCKOCTD, CCUCHUC
MHOT'OI'PAHHUKOB

7.10

OOBACHATE IIPUHIUIIbLI IMOCTPOCHUMA CceuyeHH i MHOT'OI'pPaHHHUKOB,
HCIIOJIB3Yys ME€TO CJICI0B

7.11

Ctpouthb ceyeHHs] MHOTOTPAHHHUKOB METOJIOM CIIEAOB, BBITIOJHSATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYD:
BUJ| CBEPXY, COOKY, CHU3Y

7.12

Pemare 3a7aun Ha HAXOXICHUE TCOMCTPUUCCKUX BCIMYUH I10 o6pa3uaM
I aJIrlOpUuTMaM, IPUMCHAA H3BCCTHBIC AHAIMTHYCCKHC MCTO/bI ITPpHU
pPeIICHUM CTAHAAPTHBIX MATCMAaTHUYCCKUX 3aJla4d Ha BbIYMCICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH A0
IIJIOCKOCTH, MCKAY CKPCIIUBAONIUMHUCH ITPAMBIMU

7.13

Pemate 3agaun Ha HaXOXXJICHUE TCOMETPUICCKUX BCIUYHH I10 o6pa3uaM
Wi ajiroputMaM, IMPUMCHAA HU3BCCTHLIC AHAJIUTHUYCCKHUEC MCTOJbI IIPpU
pCeHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYHUCJICHHUC YIJIOB
MCKAY CKPCUHIMBAOIIHUMUCAA MPAMBIMH, MCKIY HpHMOﬁ 1 TIOCKOCTBIO,
MCXKAY IJIIOCKOCTSAMM, NIBYI'PAHHBIX YI'JIOB

7.14

Bbruucnare 00bEMBI M IUIOIIAAM  [OBEPXHOCTEH MHOTOIPAaHHHMKOB
(mpu3Ma, nupamMuJia) C MpUMeHeHNneM (OPMYJI, BEIUUCIISATh COOTHOIICHUS




MEXY IJIOIIAIIMU MOBEPXHOCTEH, o0BEMamMu 10 T00HBIX
MHOTOTPAaHHUKOB

OnepupoBaTh NMOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U

15 IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M IUIOCKOCTh CUMMETPUU (PHUTYPBI
N3Bnekarb, MpeoOpa3oBBIBATE M HMHTEPIPETHPOBATH HHPOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (HUTypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaX
[IpumensaTh reomeTpudeckue (GakThl I PEIICHUS CTEPEOMETPUICCKIX
7.17 3a7a4, MPEANOJaraloliuX HECKOJbKO IIArOB PEUICHHS, €CIU YCIOBHS
IPUMCHCHHUS 33JIaHbI B IBHOU (opme
718 [Ipumenars mnpocTelire MnporpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHHKAITMOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUUYCCKUX 3319
719 [IpuBOUTE TIPUMEPHI MAaTEMATUICCKUX 3aKOHOMEPHOCTEH B TMPUPOJIE H
JKU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHSTh OTyYCHHBIC 3HAHUS HA MTPAKTUKE: aHATH3UPOBATH PEATTLHBIC
CUTyalldd H TPUMCHITh HW3YUYCHHBIC TOHSATHS B IIPOIECCe IMOMCKA
peuieHus MaTEeMaTHYECKU chopMyIUPOBAHHOM npo0JieMbl,
7.20 MOJICITUPOBATh peajbHbIC CUTYAIlMH HA S3BIKE TE€OMETPUH, MCCIIEI0BAThH
MTOCTPOCHHBIE MOJICIM C WCIOJH30BAHUEM T'€OMETPUUYCCKUX TOHATHHA H
TeopeM, aIapara ajireOpsl, pemaTh MPaKTHICCKUE 3aJIaud, CBA3aHHBIC C
HAaX0XJICHUEM T€OMETPHUISCKUX BETUNIHH
11 KIIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi
pe3yJibTara
6 ['eomeTpust
OnepupoBaTh NOHITUSIMU: IMIMHIPUYECKAsI IOBEPXHOCTb, 00pa3yronue
6.1 WIMHIPUYECKON TOBEPXHOCTH, LUIUHAP, KOHUYECKAs MOBEPXHOCTb,
oOpa3ymomiue KOHMYECKOW  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MWJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYSHHS Tl BpallleHus
6.4 KiaccuduiupoBaTs B3aMMHOE pacroiokeHue chepbl U II0CKOCTH
OnepupoBaTh MOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBaHHWE ILIAPOBOTO CIOS, BHICOTA
IIAPOBOTO CJIOS, IIIAPOBON CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIATM TMOBEPXHOCTEH TEN BpalleHHs,
' T€OMETPHYECKUX TeJl C MPUMEHEHHEeM (popmyI
OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK, BIHCaHHBIM B cdepy u
6.7 OTIMCAHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOT'PAHHUK HIIU TEJIO
BpalllCHUS
6.8 BblYHCHATE  COOTHOIICHHS MEXKAY IUIOHMIAASMH TOBEPXHOCTEH W
' 00BEMaMu OJJOOHBIX Tell
6.9 N3o00paxkats u3ydaemble GUTYPHI OT PYKH M C TMPUMEHEHUEM IMPOCTHIX

LIepTé)KHI:IX HHCTPYMCHTOB




6.10

BbInosHATE  (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (GHUTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUECHHUS Tell
BpallEHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATH U MNpPeoOpa3oBbIBaTH HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUrypax, HpPEJICTaBICHHYI Ha
YEpTEKaAX U PUCYHKAX

6.12

[TpumensTh reomMeTprueckue (HakThl Al PEHICHHUS CTEPEOMETPHUECKUX
3a/1a4, MPEANOJIArarolUX HECKOJIBKO IIaroB pPELIEHUs, €CIH YCIOBUSA
IPUMEHEHHUs 33JIaHbl B IBHOM opme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHﬂ CJIOKCHUA BeKTOPOB, BBIYUTAHUA BCKTOpOB %1
YMHO)KCHI/ISI BeKTOpa Ha YHuCIIO, 06”I)$ICH$ITI), KaKuMH CBOI\/JICTBaMI/I OHHA
oOmazmaroT

6.15

[IpuMeHsATh NpaBUIIO NapajuleIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXJIy BEKTOpPAMH, CKASIPHOE IIPOU3BEIEHUE BEKTOPOB,
KOJIJIMHEAPHBIE ¥ KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomuth cymMMy BEKTOpPOB M NMPOU3BEIACHHE BEKTOpa Ha YMCIO, YroJ
MEXAY BEKTOPaMHU, CKaJISIpPHOE MPOU3BEIACHHE, PACKIIAAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEApHBIM BEKTOPaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocTeiiiiue reoMeTpuuYecKHME 3aJaud  Ha [PUMEHEHHUE
BEKTOPHO-KOOPJIMHATHOTO METOJIa

6.20

Pemate 3aa4ud Ha [O0Ka3aTCJIbCTBO MaTEMAaTHYCCKHUX OTHOIIICHUH M
HaXO0XIACHUC TCOMCTPUICCKHUX BCINYHH I10 06pa3uaM WK aJIrOpUuTMam,
IIPpUMCHSA HU3BECTHBIC METObI npu PEUICHUHA CTaHIApPTHBIX
MaTeMaTHYCCKHUX 3aaa4

6.21

[IpumensaTh mnpocTelue MnporpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI [TPH PEIICHUN CTEPEOMETPUUYECKUX 3314

6.22

[IpuBOUTE MpUMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJIE U
YKU3HHU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUS Ha MPAKTUKE: AaHAJIU3UPOBATH
pealbHble CUTYyalldd M TMPUMEHSATh H3ydCHHbIC TOHATHUS B IIpoOIEcce
MONCKA pELICHUsT MaTeMaTH4eCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pEalbHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCHOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, armapara anreOpbl, pemarh NPaKTUYECKUE 3aJ1aul, CBSI3aHHBIE C
HAXO0JICHUEM T€OMETPUYECKUX BETUYHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kona

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

['eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMeTpuu. Touka, HpsMas, IIOCKOCTb, NPOCTPAHCTBO.
[lonsTne 00  akCMOMAaTHYECKOM  IIOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHH U CIEACTBUS U3 HUX

7.2

B3auMHOEe  pacnosiokeHHWe HpsIMBIX B IIPOCTPAHCTBE:  IEpECEKaroluecs,
napajulefibHble M CKpeuiuBaroiiuecs: mnpsamble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B  IPOCTPAHCTBE: MapajlieNbHble TMpsSMblE B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSAMON M IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXIy TMpsAMbBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaluleabHble MIIOCKOCTH, CBOWCTBA MapauleIbHbIX
miockocted. [Ipocreiimne nmpocTpaHCTBEHHbIE (DUTYphl HAa IUIOCKOCTH: TETPasp,
KyO, napajijiesenune];, IoCTPOeHUE CeUEHHM

7.3

[lepneHuKyNIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, NPsIMble MapajliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEHIUKYISIPHOCTH MPSIMOM U IIJIOCKOCTH, TEOPEMA O MIPSMOU MEPIIEHIUKYIISIPHON
IUDIOCKOCTU. YTJBl B IPOCTPAHCTBE: YroJl MEXAY MNpPsSAMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJl, JMHEWHBIA YroJ JByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE. PACCTOSHME OT TOYKM A0 IUIOCKOCTH, PAacCTOSHUE OT MpSIMOU [0
IUIOCKOCTH, MPOEKUUs (GUTypbl Ha MIOCKOCTb. llepneHauKyIsIpHOCTh IUIOCKOCTEMH:
IPU3HAK  MEPHEHAMKYISIPHOCTH  ABYX  IuIockocteil.  Teopema o Tpéx
NEPIECHIUKYIIIpax

7.4

[lonsiTHe MHOrOTpaHHHKA, OCHOBHBIC 3JIEMEHTHI MHOTOTPAHHHKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. l[lpusma: N-yroibHas
Mpu3Ma, TpaHU U OCHOBAHMS IpPU3MBI, IpsiMas U HAaKJIOHHas MpPU3MbI, OOKOBas U
TMOJIHAsl IOBEPXHOCTH Npu3Msbl. [lapamienenunen, npsiMOYroJIbHbBIN Mapajuieenuet
u ero cpoiictBa. [Iupamuzaa: N-yronbHas nupaMuja, TpaHd U1 OCHOBAHUE MTUPAMMU/IBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMHUPAMUbI, MPABIIbHAS U yceUEHHAs MUpaMUA.
DOneMeHTbl TpuU3Mbl W TOHUpamMuzbl. [lpaBUibHBIE MHOTOTPAaHHUKHU: TOHSATHE
MPaBUJIBHOTO MHOTOTpPaHHHKA, NpaBWibHAs MpU3Ma U MpaBWIbHAs MUPaMHJA,
MpaBWJIbHAS TPEYroJibHAsA MUpaMUAa U MPaBWIbHBIA TeTpasrap, Ky0. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadJp, NOAeKa’dap U uxocadapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAaHCTBC: CHUMMCTPHA OTHOCHUTCIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B MMPpaAMHUAAX, MapaJUICIICIIUIICAaX, IMPaBUIIbHbIX
MHOT'OrpaHHUKAX

7.6

Bbluncnenue 31eMEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilmomanb
OOKOBOW MOBEPXHOCTH W TOJHON TOBEPXHOCTH MPSAMONW MPU3MBI, IUIOLIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MpsAMOil pu3Mel. [lnomaas 6okoBoit
IIOBEPXHOCTH M IIOBEPXHOCTU IPABUIBHOM NMPAMHUABI, TEOpeMa O IUIOLAnu
yceu€HHOo# nupamupl. [lonstue 06 00béMe. O0bEM mUpaMupl, IPU3MBI

7.7

HO,Z[O6HLIC TCJIa B IIPOCTPAHCTBE. CooTHomeHHs MCXKAY IUIOMIAAsIMHN HOBerHOCTCﬁ,
00BEMaMH HO,Z[O6HLIX TCI




11 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

6

I'eomerpus

6.1

Hununapuyeckas MOBEPXHOCTb, 00pa3yroIINe HUINHAPUUYECKONW TOBEPXHOCTH, OCh
OWIAHAPUIECKON MOBEpXHOCTU. LlMmuHap: ocHOBaHHMS W OOKOBas MOBEPXHOCTb,

o0Opasytoias 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckast HoBepXHOCTh, 00pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh M BEPIIMHA
KOHHYECKOM mMoBepXxHOCTU. KOHyc: OCHOBaHME W BepIIMHA, 00pa3yromas u OCh,
IJI0MIa b OOKOBOW W TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliue u

BbICOTa, OCHOBaAHHUA U OoxoBas IMMOBEPXHOCTDH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIOLIaab NOBEPXHOCTU cdepbl. B3anmuoe

pacnojio’kenue cepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IMIIouaab

cdepbl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka MIMHIpPA U KOHYCa

6.5

KomOunammu Ten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN

okoJio cepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WJIM TEJIO BpallleHUs

6.6

[Tonsatue o6 oOwvEMe. OcCHOBHBIC CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaiuienenunena u ciaenctsust w3 He€. OO0bEM nMIHMHIpA,

koHyca. O0béM mIapa u ronaab chepsbl

6.7

HOI[O OHEBIE TCl1a B IIPOCTPAHCTBE. CooTHOIICHUSA MCXKOY miomaasamMu

MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

6.8

Ceuenust nunuHapa (MapajuieibHO U MEPHeHIUKYISIPHO OCH), CEUeHHUs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

BCKTOp Ha IINIOCKOCTH W B IIPOCTPAHCTBC. CrnoxeHre W BBIUMTAHUE BCKTOPOB.
YMHOXKEHUE BCKTOpa Ha 4YHCIIO. Paznoxenue BCKTOpa I1I0 TpéM HCKOMILJIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajiiCiaCiumIcaa. Pemienue 3aJa4, CBA3aHHBbIX C

IIPUMCHCHUECM IIPpAaBUJI HeﬁCTBHﬁ C BCKTOpaMH

6.10

HpﬂMOYTOJILHaH CUCTCMa KOOpAUHAT B TMIPOCTPAHCTBC. KOOp,I[I/IHaTLI BCKTOpA.
HpOCTCﬁHIHG 3alauu B KOOpJAHWHATax. Yron MCKAY BCKTOpPaAMH. CKaJ'IprHOC
MPOU3BCACHUC BCKTOPOB. Brruncnenue YIJI0B MCKAY IMPAMBIMHA U IJIOCKOCTAMH.

KOOpILI/IHaTHO'BeKTOpHI:Jﬁ MCTOI ITPHU PCIICHNUU I'COMCTPUICCKHUX 3alaY




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
MpoBepPsiEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Bilanenue meromamMu JOKa3aTenbCTB, AITOPUTMAMM pEUICHUS 3a7]ady;
yMmeHue (GopMyaupoBaTh W ONEPUPOBATH TOHSATHAMHU: OIpEIeSICHHE,
AKCHMOMa, TEeOpeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JOKA3ATEJIBbCTBO,
PaBHOCHJIbHBIE (POPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MAaTUYeCKOW WHIYKIUU;
MIPOBOJUTH  JOKA3aTEIbHBIE PACCYKICHUsS IPU pPEIICHUM 3ajad,
OLICHUBATh  JIOTMYECKYID  IPABUJIBHOCTb  PACCYKACHUH;  yMEHHUE
ONIEPUPOBATH NOHATUSAMHU: MHOKECTBO, ITOJMHOXKECTBO, OINEpaluy Haj
MHOXXECTBAMH; YMEHHME HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIs ONHCAHMS PEATIbHBIX MPOLECCOB U SIBICHUIN U NIPU PEIICHUN
3aja4, B TOM 4YHCI€ U3 JAPYrux Y4eOHbIX MPEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATUAMU: rpad, CBA3HBIN Trpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yYMEHHE 3aJaBaTb U ONUCHIBATh rpadbl pa3IMYHBIMU
crocobamu; UCIOJIb30BATh I'padbl IpU PEeLICHUH 3a/1a4

YMeHne omepupoBaTh MOHATHAMHU: HATYPAJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTENEHb C IEJIBIM MTOKa3aTesieM, KOPEeHb HaTypaJIbHOM CTETICHH, CTENEHb
C pamMOHAIBHBIM  TIOKa3aTelieM, CTeNneHb C  JACHUCTBUTEIHHBIM
rokaszatesneMm, JiorapudM YuCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJLHOTO YHCJIA, OCTATOK IO MOJIYJI0, PalMOHAIBHOE YHCIIO,
HppaIMOHAIBHOE  YHCIIO, MHOXECTBA  HaTyPaJIbHBIX, LIENBIX,
pallMOHAIBHBIX, JICUCTBUTEIbHBIX YHCEI, YMEHHE HCIOJIb30BaTh
MPU3HAKU JICTUMOCTH, HaUMCHBIIMA OOIIWK ACIUTEIh W HaUMCHBIIICE
o01iee kpaTHOE, anrOpuT™M EBKIIMIA MpH pelIeHnH 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3UIMOHHBIMH ~ CHCTEMaMH  CYHUCIICHHS;  yYMCHHE
BBITIOJTHATh BBIYMCIICHHE 3HAYCHUH W MPeoOpa3oBaHMsS BBIPAKEHUN CO
CTENEHsSAMH W JorapudMaMu, mpeoOpa3oBaHUs IPOOHO-PATMOHATIBHBIX
BBIPQKEHUI; YMEHHUE OINEPUPOBATH MOHSATUSMU: IOCIEIOBATEIBLHOCTD,
apudMeTnyecKas nporpeccus, reoMeTpuYecKast porpeccus,
OeCKOHEYHO YObIBaOIIas TeOMETpUYecKass [MpOrpeccus; yMEHUue
3a/1aBaTh MOCJIEI0BATENILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMmyn; yMmMeHHE ONepHpoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMpsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO
gyucna, (¢GopMa 3amucH KOMIUIEKCHBIX 4ucen (TeoMeTphyYecKas,
TpUTOHOMETpHUUECKass U  anreOpanyeckas); YMeTb MPOU3BOAMTH
apudmeTnyeckue NEHUCTBUSA C KOMIUIEKCHBIMU YHCIAMH; TMPHUBOJIUTH
OpUMEPbl  UCIOJb30BAHMUS ~ KOMIUIEKCHBIX  YHCEJN;  ONEepUpOBaTh
NOHATUSAMU: MaTpuma 2xX2  wu  3%3, onpeaenutenb MaTpULbI,
F€OMETPUUECKHUI CMBICI OIIPEIETUTENS

YmMmenue ONCpUPOBATH TIOHATUAMU: PALUMOHAJIBHBIC, WPpPAlIHUOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYCCKHUC
YpaBHCHHA W HCPABCHCTBA, HX CHCTCMBI; YMCHHUC OIICPpHUPOBATH




MOHATUSAMH: TOXJIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PAaBHOCUJIIBHOCTH
YpaBHEHUM, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HCpaBCHCTBA U CHUCTCMbI C MOMOIIBIKO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA MW CHCTCMbI C IapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATCMATHYCCKHUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTe HAYKU U peaIbHOM JKU3HU

YMeHue onepupoBaTh MNOHATHAMH: (QYHKIUS, YETHOCTH (YHKIIHH,
NEPUOUIHOCTD (PYHKIMH, OTPAHHMYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (YHKINH, HanOoJIbIlIee M HAUMEHbIIIee 3HAYCHUS
(YHKIIMM Ha MPOMEXYTKE, HeNpepbIBHAsS (QYHKIIMSI, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PYHKIUU, TEOMETPUUYECKUN U
¢u3nueckuil CMbICT TPOM3BOJHON, TEpBOOOpa3Hasi, OINpeneIEHHbIN
MHTErpai;, yMEHHE HaXOJUTh aCUMOTOTHI rpapuka (yHKIUH; yYMEHHE
BBIYKCIATh MPOU3BOJHBIE CYMMBI, IPOU3BEAEHHUS, YACTHOIO U
KOMIIO3UIIMU (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(YHKIMYM; YMEHHE HaxOOUTh MPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIIHIA;
YMEHHME HCMOJb30BaTh IPOU3BOJHYIO MJIsi HCCleAoBaHUs (QYHKIHM,
HaxoJUTh HAuOOJbIIME W HAaWMEHbIIME 3HAuYeHUs (PYHKUUN; CTPOUTH
rpauky MHOTOWJIEHOB C MCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTro
aHaJlM3a; TMPUMEHATh MPOU3BOJHYIO ISl HAXOXJIECHUS HaWIydlIero
pelleHNs. B MPHUKIAIHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHYECKUX H
(dbu3uYecKuX 3aavax; HAXOAUTh TUIOMATH U O0BEMBI QUTY C TTOMOIIBIO
UHTErpaja; NPUBOAUTH IPUMEPbl MaTeMaTHYECKOTrO0 MOJIEIHUPOBAHMS C
noMo1IbIo quddepeHInaaTbHbIX YpaBHECHUH

YMeHne omnepupoBaTh MOHATHUSAMHU: Tpaduk GyHKIUH, oOpaTHas
GbyHKIMS, KOMIO3UIUSA (DYHKIWMH, JUHEHHAs (QYHKIUSA, KBaApaTHYHAs
byHKIHS, parnoHanbHas byHKIUA, CTeTICHHAs GbyHKIHA,
TPUTOHOMETpHUYECKHE  (QYHKIMHU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTH TPadUKU HM3YyYCHHBIX (YHKIWH, BBIIOJIHITH MPEoOpa3oBaHMUsI
rpa¢ukoB (HYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUSHHS TIPOIIECCOB U
3aBHCHUMOCTEH, TIPU pEIICHUH 33a1ad W3 JPYruX Y4eOHBIX MPEIMETOB M
3aJa4 M3 pealibHOW JKU3HU; BBIpXKATh (POPMYIaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBAa W rpaduku GyHKOMH s
pelleHHs] ypaBHEHHMIA, HEPABEHCTB U 3aJla4 C IMapaMeTpaMu; U300pakaTh
Ha KOOPJIMHATHOW IUIOCKOCTM MHOXECTBA PCIICHUH YpaBHEHHIA,
HEPABEHCTB M UX CHCTEM

YMeHue pemiath TEKCTOBbIE 3aJaydl pa3HbIX TUIOB (B TOM YHUCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTbh TOBApOB U
yCIyT, HaJIOTH, 3a7a4i U3 00JacTH yIpaBlIeHUs TUYHBIMU U CEMEMHBIMU
(uHaHCAMM); COCTaBIATh BBIPAXKECHUS, YPAaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHIO 3a/ayM, MCCIEAOBaTh IOJYYEHHOE PEIICHHE U
OILICHUBATh MpPaBAONOJA00HOCTh pE3yIbTaTOB; YMEHHE MOJAEIMPOBAThH
peasbHbIE CUTYallMd Ha s3bIKE MATEMAaTHUKH; COCTABIISATH BBIPaKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA W MX CHCTEMBl 10 YCIOBUIO 3aJayH,
UCCIIEIOBaTh TIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHHMEM aIapara
ayreOpbl, MHTEPIPETUPOBATH MOJYYSHHBIN pe3ynbTaT

YmMmenue OICpHUPOBATh MMOHATUAMUA: CPECAHECC apH(I)MeTqucxoe, MECIHaHa,
HanOOJIbIIEe n HaAaUMCHBIICC 3HA4YCHU, pasMmax, Aucnepcus,




CTaHJAPTHOE OTKJIOHCHHE YHUCIOBOrO HabOpa; yYMEHHE U3BICKATh,
WHTEPIPETUPOBaTh HMH(OPMAIMIO, TPEACTaBICHHYI0 B Tabnuuax, Ha
ararpammax, rpagukax, OTpaXxarollyto CBOHCTBA pealbHBIX IPOIECCOB
SIBJICHUI; TIPEACTABIIATh, HH(POPMAIIHIO C TIOMOIIBIO TAOIUI] U TUArPaMM;
HCCICA0BATh CTATUCTHUYCCKHUEC OAHHBIC, B TOM YHCJIC C INMPHUMCHCHUCM
rpaUYecKuXx METOJOB W  JJIEKTPOHHBIX  CPENCTB; TpadUuecKu
UCCIIEJIOBaTh COBMECTHbIE HAONIOAEHHS C TIIOMOIIBIO JAHarpaMm
paccenBaHys U JIMHEWHON perpeccun

YMeHHe OoInepupoBaTh IOHATUSAMH: CIydalHBIA ONBIT WM CIIy4alHOE
cOObITHE, BEPOSATHOCTb CIIyYallHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpaUyecKux METOJ0B; IPHUMEHATH
(GopMyIbl CIIOXKEHHS] M YMHOXKEHUS BEpOSITHOCTEH, (GOpMyny MOJHOU
BEPOSITHOCTH, popMyny bepHynnu, koMOuHaTopHbIE (DaKThI U POPMYIIBI;
OIICHUBAaTh BEPOSITHOCTU pEalTbHBIX COOBITUI; YMEHHE OIEepUpOBaTh
MOHATHSAMM: CIlydaiiHas BEJIWYMHA, paCHpeAesICHHEe BEPOSTHOCTEM,
MaTeMaTHU4eCKOE OKHMJAHWUE, IUCIEPCUS WU CTAHJAPTHOE OTKIOHEHHUE
ClIydailHOM BeNWYMHBI, (YHKIUM paclpeieneHuss M IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO W HOPMAJIBHOTO PACIPEIEIICHMI;
YMEHUE HCNOJIb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHHN A
pelleHns 3a/ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUHBIX HCCIEAOBAHUN; yMEHUE NPUBOAUTH MPHUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAHWH, YHCIIO TIEPECTaHOBOK, OwHOM HbIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PAKThI U PACCYKICHUSI UIsl peILICHU 3a1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIAATh
BEPOSITHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOJYYCHHBIN PE3yIbTAT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA YIJla, IUIOCKUH  yrod,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJI MEXIY HpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSIHUE MEXKY IUIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh MPU
pelIeHny 3a/1a4 u3ydeHHble (PaKThl U TEOPEMbI IUITAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, pelIaTh CBsI3aHHbIE C HUMH MPAKTUYECKUE 3a1a4u
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YMeHue onepupoBaTh HNOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHL,
MHOTOI'pPaHHMK, IPABUIbHBII MHOTOTPAHHUK, CEYEHHE MHOTOIPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, Oupamuaa, (urypa M HOBEPXHOCTh
BpallleHHs], IMIMHIP, KOHYC, map, cdepa, Mmiomags chepsl, MIomaib
MOBEPXHOCTU NHPaMM[Ibl, NMPU3MBI, KOHYyca, LWIUHApa, 00BEM KyoOa,
HOpSMOYTOJIBHOTO TMapajljieNienunea, MUPaMuabl, MPU3MBbL, IWIMHIPA,
KOHYcCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LIMIMHIAPA,
napajuleJbHble OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss chepsl, LUIMHIpPA, KOHYCa; YMEHHME CTPOUTh CEUYEHHE
MHOTOI'paHHUKA, M300pakaTb MHOTOTPAHHUKH, (UTYPHI U TTOBEPXHOCTU
BpAILICHUS], UX CEYEHHS], B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSTh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAaMOCTOSTEIHLHO




(bopMynHpOBaTh ONpeeIeHUs] H3y4aeMbIX (UTYp, BBIABUTATh TUIOTE3BI
O CBOWCTBax M NMPHU3HAKaX IeOMETPUUYECKUX (GHUTyp, 0OO0CHOBBIBATH WU
OTpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp mo
pa3IMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIUMBIC IONOJHHUTEIbHBIC
IOCTPOCHHS
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YMeHue omnepupoBarth IMOHATHSAMH: JBMJKCHHE B IPOCTPAHCTBE,
napauIeIbHBIA MTEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
HOBOPOT, mpeoOpa3oBaHue monodus, Mojo0HBIe (UTYpPBI, YMEHHUE
pacrmo3HaBaTh PaBHBIC M IMOJOOHBIE (UTYpPHI, B TOM YHCJE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; HUCIOJb30BaTh I'€OMETPHUYECKHUE OTHOIICHHUS
MpU pEIICHUH 3aJ1a4; HaXOJIUTh TCOMETPUYCCKHE BEIWYWHBI (JTHHA,
yroj, IUiomaas, o0BEM) MpU pelIeHWH 3a7a4 W3 JPYTHX Y4eOHBIX
MPEIMETOB U U3 PEATbHON KU3HU; YMEHUE BBIUYUCIIATH TCOMETPHUSCKUE
BEJIMYMHBI (JUTMHA, YTOJ, IUIONIaab, OO0BEM, IUJIOMIA/b MOBEPXHOCTH),
WCIIOJIb3YSl HM3y4YCHHBIE (OPMYIBI M METOJBI, B TOM YHCIE: TUIOIIA[h
MTOBEPXHOCTH THPAMHU/IBI, TIPU3MBI, KOHYCA, WJIHHIPA, TUIOMAIL CHEpsI;
00BEM Kyba, MPSAMOYTOJBHOTO MapajijieNienuIeia, TUPAMHIbI, TTPU3MBI,
IWIMHIPA, KOHyca, INapa, yMEHHWE HAaXOJUTh OTHOIICHHE OOBEMOB
0I00HBIX (UTYD
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YMeHne onepupoBaTh MOHITHAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOpa Ha YHCIO, pa3joKEHUE BEKTopa Mo Oasucy,
CKaJs[pHOE TPOU3BEJICHUE, BEKTOPHOE TMPOU3BEACHUE, YroJl MEXKIY
BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOA
JUIS  peuIeHUs] TeOMEeTpPUYeCKUX 3ajad M 3a7ad JpYyrux Yy4eOHbIX
MIpeIMETOB
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YMmenue BbIOMpaTh MOAXOMAIIMM METON Uil pelIeHHs 3ajauu;
MMOHMMaHWe 3HAYMMOCTH MAaTE€MaTUKd B HW3YYEHMHM MPHUPOJIHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUN; YyMEHHE paclo3HaBaTh
IPOSBIICHUE 3aKOHOB MAaTeMAaTHKH B HCKYCCTBE, yMEHHE MPHUBOJIUTH
MpUMEPbl MAaTEMaTUYECKUX OTKPBITUH POCCUHUCKOM HW  MHUPOBOU
MaTeMaTHYeCKON HayKu




HNEPEYEHbD 3JIEMEHTOB COIEPKAHMUSA, ITPOBEPAEMBIX HA EI'D I1IO
MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BEIYUCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
19 Panmonaneapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
OECKOHEYHBIC MTEPHOIMICCKHUE TPOOH
13 Apudmernueckuit KOPCHB HaTypaJbHOM creneHu. JlelicTBus ¢ apudMeTundecKuMu
KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenens ¢ 1ienbIM 1okazaTtesneM. CTeneHb ¢ palluoOHAIbHBIM Moka3aresemM. CBoiicTBa
CTCTICHH
15 CuHyC, KOCHHYC W TaHI'€HC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTAHTEeHC YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapr(OMBI
JlefictButenbHple  4yuciaa. ApudMeTHYECKHE OTepalud C JeHCTBUTEILHBIMU
1.7 gucinamMu. [IpuOimkEHHbIe BEIYUCIICHUS, PAaBUIa OKPYIJICHUS, IPUKHAIKA M OI[CHKA
pe3yibTaTa BEIYUCIICHHN
1.8 [TpeoOpa3oBaHme BEIpAKESHUI
1.9 Kommuiekcubie uncna
2 YpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paITMOHATILHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHCHHS
2.3 Tpuronomerpudeckre ypaBHEHUS
2.4 [Toka3zarenpHbIC U JJIOTapU(OMHUIECCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPABEHCTBA
2.7 IToka3zarenbHbIC U JJOorapu(HMHUIECKIE HEPABEHCTBRA
2.8 TpuronomeTpuyecKkre HEPaBEeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cucTeMbl JMHEHHBIX ypaBHEeHUH. OnpeaenuTeb MaTPHILIbI
3 OyHKIMH U TpaduKH
31 Oynkuus, crnocodbl 3amanus ¢yHkuuu. ['paduk dyHkuuu. B3aumao oOparHbie
¢dbyuakun. Yéraople u HeuéTHble dyHkuuu. [lepuonunyeckue QyHKInuu
OO6nacTp ompeneneHuss M MHOXKECTBO 3HaueHHH ¢yHkuuu. Hynmu ¢yHKImm.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcuMymbl ¥ MUHUMYMBI (QyHKIMU. HauOoinblliee W HauMeHbllee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypadbHBIM M IeNbIM Moka3zateneMm. EE& cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduku
3.5 ITokaszarenpHas u norapudmuueckas QyHKIINN, KX CBOMCTBA U TpaduKu
3.6 Touku paspeiBa. AcumnroTel rpadukoB ¢yHkumit. CBoiicTBa  (DYHKIHIA,




HEINIPEPBIBHBIX HA OTpPE3Ke

3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHMs IIOCIIEA0BATEILHOCTEHN
3.8 ApudmeTrnueckas ¥ reoMeTpudeckas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana maTemaTndeckoro aHaausa
4.1 [TpousBoanas ¢yHkuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIUH
[IpumeHeHne NPOU3BOAHON K MCCICNOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMBbl. HaxoskaeHne HauOONbIIeT0 M HaWMEHBIIETO 3HAYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBooOpa3nas. MaTErpan
5 MHo3xecTBa U JIOTHKA
5.1 MHo0xecTBO, oriepanuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe 1 TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






