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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4yebHoro kypca «l'eomerpusi» 06a30BOro YpOBHS AJis
obyuarommxcst 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepalibHOTO
rocyJapCcTBEHHOr0 00pa30BaTeNbHOTO CTaHIapTa CPEAHETO 001ero 00pa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUHN, TPEABSBIISIEMBIX K MATEMATHYECKOMY
o0pa3oBaHMIO, W TPAAUIINN POCCUHCKOTO 0Opa3oBaHMs. Peanm3arus mporpamMmsl
o0OecreunBaeT OBIAJACHUE KIIOYEBBIMUA KOMIIETEHIUSMHU, COCTABIIAIOIIUMUA OCHOBY
UL  CaMOpa3BUTUSl M HENPEPBIBHOIO  00pa3oBaHMs,  LEJIOCTHOCTb
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO ¥ TO3HABAaTEIbHOTO PAa3BUTHUSl JIMYHOCTH
00yJarommxcs.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpPUM Ha YPOBHE CPEAHEro OOIIEero
oOpa3zoBaHusi OOYCIIOBJIEHa MPAKTHYECKOM 3HAYUMOCTBIO METANpPEIMETHBIX H
MPEIMETHBIX PE3yJbTaTOB OOYUYEHHS T€OMETPUU B HAIPaBICHUM JUYHOCTHOIO
pa3BuTusl oOydaromuxcs, (GopMupoBanus (YHKIIMOHATBLHON MaTeMaTH4YeCKON
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCHUIUINH. Pa3BuTre y oOydarommxcs
NPABWIbHBIX MPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIECHUU T€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO W HJEAIBHOIO, XapaKTepe OTPaKeHHs
MaTeMaTUYECKOW HAyKOM SIBIIEHUI U POLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIM MAaTEMaTUYECKOI0 MOAEIUPOBAHUS B HAYYHOM MMO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, &
TAaK)K€ KA4eCTB MBIIIUICHUS, HEOOXOJIWMBIX I aJanTalid B COBPEMEHHOM
oO1uiecTse.

['eomerpust siBisieTcss OJHUM M3 0a30BBIX IMPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHuUs, TaKk Kak oOecreYrMBaeT BO3MOXKHOCTh H3YYEHHUSI Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUN HAINPaBJICHHOCTH, TaK U TYMaHUTApPHOM.

Jlornyeckoe MblluieHHe, (QopMUpyeMOe MpU HM3YyYEHUU OO0Yy4arOIIUMUCS
MOHATUIHBIX OCHOB T€OMETPUU U MOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPKICHUI
B XOJIE pELICHUS TeOMETPUYECKUX 3a7ady, YMEHHE BBIIBUraTh U OMPOBEPraTh
TUIMOTE3bl  HEMOCPEACTBEHHO  HCHOJIB3YIOTCS ~ NOpH  PEIICHHH  3aj1ad
€CTECTBEHHOHAYUYHOTI'O 1IMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJb BO
BCEX OOJIACTAX JAEATENbHOCTU uenoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro CoUuaibHOro ObITHS, (opMma
OTPaXKEHUS OKPYXKAIOUIETO MHUPA, YCIOBHE YCIHEIIHOIO MO3HAHUS M aKTUBHOTO



npeoOpa3oBaHusl  JIEUCTBUTENBHOCTH.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpaszamu 00bEeIMHSAET pa3HbIC BUIBI YICOHON M TPYIOBOM IEATETLHOCTH, SBIISCTCS
OJIHUM H3 TPO(ECCHOHATILHO Ba)XXHBIX KadyecTB, IOITOMY akKTyalbHa 3ajada
dbopmupoBaHus y  oOydYaromuxcsi MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
PA3HOBUJIHOCTH OOpa3HOTO MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ASSITEIbHOCTH M0 MHOTUM HaIPaBIICHUSM.

Llenp ocBoeHHsi mporpamMmbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE oOyueHuss — o0mieoOpa3oBaTelbHOE U OOMICKYJIbTYpPHOE pa3BUTHE
oOyyaronuxcs uepe3 ooecrneueHne BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BAHUS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUM U IEUCTBUMN, CIEU(PUIHBIX TEOMETPUH,
BO3MO>KHOCTH YCIIEIIHOTO MPOJOJKEHHs] 00pa30BaHUsl MO CHELMAIBHOCTAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM F€OMETPHH.

[IporpaMmma 1O TeomeTpuu Ha 0a30BOM YpOBHE TNpeaHA3HAYCHA IS
00yJaromuxcsi CpeAHEH MIKOJbI, HE MCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOro 001iero obpazoBanus. Takum oOpazom, oOyyaromuecs Ha
0a30BOM ypOBHE JI0JKHBI OCBOUTH OOLINE MATEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
CHEU(PHUKON TeOMETPUN U HEOOXOIUMBIE JUIsl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome »Toro, oHu UMEIOT BO3MOKHOCTh U3YYHTh T€OMETPHUIO 00Jiee TIyOOKO, eClu
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHHUSIX B
poheCCUOHATIBHOU eI TEIbHOCTH.

JlocTkeHre 1eM OCBOEHHMS MpOrpamMMbl  O0ECHEYMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMH  3aJayaMud  OCBOGHHMsS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIFOTCS:

- (hopMHpoBaHHE MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIbTYpPBI

U 0CO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOUIUM MHPOM,;

- (hopMHpoBaHHe NMPEACTABICHUSI O MHOTOTPAaHHHUKAX U TeJlaX BPAIeHHsI KaK O
BOKHEUIINX MaTEeMaTHYEeCKHX MOJIENIX, TIO3BOJSIONINX OINUCHIBATh U
M3y4daTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

- (hopMHupoBaHNE YMEHUS PACIIO3HABATh HA YepTekaxX, MOJCTSX U B peaIbHOM
MUpPE MHOTOTPAHHUKH ¥ TeJla BPAIICHMUS;

- OBJIAJICHUE METOJAMM DEILICHHUS 33Jad Ha MOCTPOCHHUS Ha H300paKeHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

- hopMHupoBaHHE yYMEHHUS  ONEPUPOBATH OCHOBHBIMHU  MOHSITHSAMH O
MHOTOTPaHHHUKAX U TEJIaX BPALECHUS U UX OCHOBHBIMU CBOMCTBaMH;

* OBJIAJICHUE AJTOPUTMAMU PEIICHUsI OCHOBHBIX TUIOB 3a7a4; (OpMUPOBAHNE
YMEHHUSl TPOBOJUTH HECIIOXKHBIE J0Ka3aTelIbHbIE PACCYKICHHUS B XOJE
pEIeHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33/1a4 C TPAKTUYECKUM COJIEPKAHUEM;



* pa3BUTHE WHTEIUICKTYaJIbHBIX U TBOPUECKHUX CHOCOOHOCTEH 00ydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCIEIOBATEIBCKIX YMEHUH, KPUTHYHOCTH
MBIIILJICHUS;

- hopmupoBaHre (QYHKIIMOHAILHONW IPaMOTHOCTH, PEJIEBAHTHOH T'€OMETPHU:
YMEHHE PacIiO3HABaTh MPOSBICHUS TEOMETPUYCCKUX MOHSATHH, 00BEKTOB H
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CUTYAIMSX W TPU H3YYCHHUH
ApYTUX  Y49eOHBIX  MPEAMETOB,  MPOSBICHUS  3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh WX Ha SI3BIKE TEOMETPHH U CO3/1aBaTh
reOMETPUYECKUE MOJICIH, MPUMEHATh OCBOCHHBIN T€OMETPUYCCKHUI armapat
IJIL PEUICHUs] TMPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, WHTEPIPETHUPOBATH U
OLIEHUBATh MTOJTyYCHHBIE PE3yIbTATHI.

OTIUYUTENBHOM OCOOCHHOCTHIO TPOTPAMMBI SIBIISICTCSI BKIIIOUEHHE B KYpPC
CTEpEOMETPUH B HAYaJIe €r0 U3yUeHHs 3a/1a4, peliaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHUS, U ONPEISIIEHHBIM 00pa30M OpraHW30BaHHAas padoTa HAJ HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M TMPOCTPAHCTBEHHOTO MBINUICHUS,
CTUMYJIUPYET NMPOTEKaHNUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3yUYCHHIO MPEeIMETa.

[IpennoureHue oTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOJYy OOY4YE€HUS, TO
€CThb TEOPETUYECKHE 3HAHUS HUMEIOT B CBOEM OCHOBE UYYBCTBEHHOCTH
IpeAMETHONPAKTHYECKON NEATEIIbHOCTH. PazButne MPOCTPAHCTBEHHBIX
NPEACTaBICHUN y yUalllUXCsA B Kypce CTEPEOMETPHUM MPOBOIUTCS 3a CUET PEIICHUS
3alad Ha CO3JlaHME MPOCTPAHCTBEHHBIX OOpa3oB M 3aJady Ha OINEPUPOBAHME
MIPOCTPAHCTBEHHbIMU 00Opa3amu. Co3naHue oOpa3a MPOBOAUTCS C OMNOPOM Ha
HaTJIATHOCTh, & OTIEPUPOBAHNE 00Pa30M — B YCIIOBUSX OTBJICUYCHHS OT HATJISITHOCTH,
MBICJIEHHOTO U3MEHEHHS €r0 UCXOAHOTO COICPKaHMUS.

OcHoBHbIE coaepkaTenbHble TUHUU Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpanHukm», «IIpsiMbie U IIIOCKOCTH B NMPOCTPAHCTBE», «Tena BpaleHus,
«BeKTOpbI 1 KOOPAMHATBI B IPOCTPAHCTBEY». DOpMUPOBAHUE JIOTUUECKUX YMEHUN
pacrnpenensercs He TOJIbKO MO Co/IepKaTeIbHBIM JIMHUSIM, HO U TIO TOJIaM OOy4IeHHS
Ha ypOBHE CpEeIHEro 00111ero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTaM
OCBOEHHUS paboueil mporpamMMbl, paclpeleéHHbIM [0 ToJaM OOydYeHHS,
CTPYKTYpPUPOBAaHO TakuM o00pa3oM, YTOOBI OBJIaJICHUE T'€OMETPUYCCKUMU
MOHATUSIMU U HaBBIKAMU OCYILIECTBIISIIOCH MOCIEA0BATENBHO U MOCTYHATEIbHO, C
coOJI0/IeHreM TIPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKJIIOYAIHCH B
OOILIyI0 CUCTEMY T€OMETPUYECKHX MPEACTABICHU OO0YyYaroluXcs, pacuiupss u
yrayOnsis e€, o0pasysi IpOUYHbIE MHOKECTBEHHbBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reometpun oTBoauTCs 2 yaca B Hejento B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a iBa rojia ooyuenus - 102 yueOHBIX daca.

COILEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CcTepeoMeTpuu. Touka, mpsiMas, TUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM TIOCTPOCHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacrnonoxeHne IpsMBIX B MPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajuleJbHblE W CKpEIIMBarOIIMecs IpsMble. [lapaiuiebHOCT MNPSIMBIX U
IUIOCKOCTEW B TMPOCTPAHCTBE: MapajuIebHbIE TMPAMBIE B IPOCTPAHCTBE;
MAPAIUICIIBHOCTh TPEX MNPSIMBIX; MapajuIeIbHOCTh NPSIMOM M THIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YTOJ MEXIy TMPSIMBIMH B TPOCTPAHCTBE.
[TapauienbHOCTD MJIOCKOCTEN: TTapaJJIEIbHbBIE INIOCKOCTH; CBOMCTBA MAPAJUIECIIbHBIX
iockoctei. [IpocTeiinme mpocTpancTBeHHbIE PUTYPHI HA TIIOCKOCTH: TETPAdIP,
KyO, MmapasuieNenurie]]; TOCTPOCHUE CEUCHUH.

[TepneHaUKYISIPHOCTD NPSIMOW M THIOCKOCTH: MEPIEHIUKYISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, MpPSIMBIE TMapaICIbHbBIE W TMEPHEHIUKYISPHBIE K TIOCKOCTH,
MPU3HAK NEPHNECHANKYISPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpeEMa O MpSIMOH
NEPIEHANKYJIAPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YroJl MEXKAY HPSMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOIO  YTJIA.
[lepnieHaUKyYISP ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT
npsIMOM 70 TIIOCKOCTH, MPOEKIUS (PUTYphl HA IJIOCKOCTh. [leprneHauKyIsIpHOCTh
IUIOCKOCTEM: MPU3HAK MEPIECHAUKYISIPHOCTH JIBYX IUIOCKOCTEM. Teopema o TpéEx
NEePIEHANKYJIIApaX.

MHoOrorpaHHuKH

[TonsiTHE MHOTOIpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BBIITYKJIBIE U
HEBBINYKJIbIE MHOTOTPAHHUKHW; Pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrosbHas
npu3Ma; rpaHd U OCHOBAHUS MPHU3MBI, IpPsMasi U HAKJIOHHAs MPU3MbI; OOKOBasi U
NOJIHAs MTOBEPXHOCTh IPU3MBL. [Tapannenenunen, MPSIMOYTOJIBHBIN
napajuiesienunel U ero cBoucra. [lupamuma: N-yronpHas nupamuia, TpaHd H
OCHOBaHHE MUPAMHJIBI; OOKOBAsS Y MOJTHASI TOBEPXHOCTh TUPAMUJIBI; TPABUIbHAS U
yceu€HHas nupamMuga. OJEMEHTbl Mpu3Mbl W nupamuasl. [IpaBunbHbIE
MHOTOTPAHHUKU: MOHATHE NPAaBUIBHOIO MHOTOIPAHHUKA; MPABWJIbHAS MpU3Ma U



MpaBUJbHAs MNUpPaMUJA; NpaBWIbHAS TPEYroJibHAs MNHUPAMHUAA W IPABUIIBHBIN
tetpadap; kyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAHHHKAX: OKTadp,
nojeKa’ip ¥ ukocasap. CeyeHust npu3Mbl U IUPAMUAJBI.

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOYKH, IMPSAMO,
IUIOCKOCTH. DIEMEHTBI CAMMETPHUH B TUPAMUIAX, NTapaJUICICIUIEAAX, IPABUIBHBIX
MHOTOTpaHHHKaX.

Bbruncnenue 31€MEHTOB MHOIOTPAaHHUKOB: pEOpa, AMAroHalu, YIJIblL.
[Tnomans OGOKOBOW TOBEPXHOCTH M TOJHOM TOBEPXHOCTH TMPSMOM TMPHU3MBI,
IJIOIA b OCHOBAaHUM, TEOpEMa O OOKOBOW MOBEPXHOCTH MPsIMOM ipu3Msl. [Inomans
OOKOBOI TOBEPXHOCTH U NOBEPXHOCTU NPABWIBHOM NHpaMUibl, Teopema o
iomaau yceu€Huoi nupamuipl. Ilonsarue 06 00béme. O0bEM NUpPaMUIbL, IPU3MBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOMIAISAMU
HOBEPXHOCTEHN, 00bEMaMU NOJTOOHBIX TEJI.

11 KUIACC

Tesa Bpamenus

Hunuaapuyeckas IIOBEPXHOCTD, oOpasyroiue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh ITWIMHJIPUYECKON mMOBepxHOCTH. [lummHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTb, OOpa3yromias MW OChb, IUIONIAAhL OOKOBOM M IIOJHOM
TTOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOoHYC: OCHOBaHME U BeplIMHA, 00pa3yroiasi
Y OCb; TIJIOIIAIh OOKOBOM M TTOJTHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolne
U BBICOTA; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: medtp, paamyc, IuaMeTp; IUIOMAIs MOBEPXHOCTU C]epsl.
B3anMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTeabHask TIOCKOCTh K cdepe;
JI01a1b Cephl.

N3o0paxkeHue Ten BpallleHus Ha TJI0CKOCTU. Pa3BépTka uInMHIpa U KOHYca.

KomMOwnHaruu Ten BpaleHuss © MHOTOTPaHHHKOB. MHOTOTpaHHUK, OTTMCAHHBIN
okoJ10 cepsl; cepa, BMcaHHasT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 00béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 06 00BEME
MPSIMOYTOJIBHOTO MapajuiesienuIieia u cieAcTBUs u3 He€. O0BEM UIUHAPA, KOHYCA.
O0bBEM mapa u wiomanb cepsl.

[TogoGubie Tema B mpoctpaHcTBE. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

CeueHns nunnHapa (MapawuiebHO U MEPIEHANKYIISIPHO OCH), CEYEHUs KOHYyCa
(mapanienbHOE OCHOBAHUIO U MPOXO/ISIlee Yepe3 BEPIUHY), CEUCHHUS 11apa.



BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTH U B TpocTpaHCcTBE. CI0KEHUE U BBIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3zmoxkeHue BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekropaMm. IlpaBunmo mapamienenunena. Pemenue 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TIPaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bekropa. lIpocredmme 3amaumn B
KOOpAWHATaX. YToJl Mexay BekropaMu. CKalsipHOE NPOM3BEICHUE BEKTOPOB.
Brrunciienne yrioB MexAy OpsIMBIMU U TUIOCKOCTSMH. KoopIHHATHO-BEKTOPHBIN
METOJ IPU PELUICHUN T€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJ/IBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS IIPOrpaMMbl y4eOHOro mpeaMeTa
«MaremaTuka» XapakTepUu3yrTCs:

I'paxxpanckoe BocnMTaHKE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOHN MOZUIIMHA O0YJAFOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOTO WICHAa POCCHUUCKOTO OOINEeCTBa, MPEACTaBICHHUEM O
MaTeMaTHYECKUX OCHOBax (hYHKIIMOHUPOBAHUS Pa3JIMUHBIX CTPYKTYp, SBIICHHM,
Iporeayp TpaxaaHCKOro oOImiecTBa (BBIOOpPHI, ONPOCHI M Ip.), YMEHHEM
B3aMMOJEHUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IIaTpuoTnyeckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHUCKON TPaKTaHCKOW UACHTUYHOCTH, YBAKEHUS K
MPOILLJIOMY Y HAaCTOSIIEMY POCCUMCKON MaT€MAaTUKH, [IEHHOCTHBIM OTHOIIIEHHEM K
JOCTHKEHUAM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMATUYECKOM IIKOJIBI,
K HMCIOJIb30BAHUIO ATHUX JOCTHKEHUU B APYTHX HayKax, TEXHOJIOTHSX, cdhepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c()OPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, ATUYECKOTO MOBEACHUS,
CBSA3aHHOI'O C NMPAKTHYECKUM ITPUMEHEHUEM JTOCTHXKEHUIM HAYKU U JI€ATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOT'O BKJIaJ[a B IOCTPOEHUE YCTOWYMBOTO Oy IyILErO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKJIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PEUICHUH, pacCyKIeHUMN; BOCHIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTEMaTHUECKUE 3HAHUS B
MHTEpecax 3I0pOBOT0 U Oe30MmacHoro o0pasa >KM3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHUI U
OTIbIXa, perylisgpHas (u3nvecKas aKTUBHOCTb); bu3nUecKoro
COBEpUICHCTBOBAHUS, MPU 3aHATHSAX  CHOPTUBHO-O3A0POBUTEIBHOU
NEeSATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYyJIy, OCO3HAaHHWEM ILIEHHOCTH TPYAOIIOOUS;, MHTEPECOM K
pa3nuuHbiM  chepam  mpoecCHOHANBHON  JNEATEIbHOCTH, CBSI3aHHBIM  C



MaTeMaTUKON M €€ MPUIIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymerd mpodeccun © pean30BBIBAaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI,
TOTOBHOCTBIO U CIOCOOHOCTBIO K MAaTeMaTH4YecKoMy OOpa3oBaHHUIO |
caM000pa30BaHUIO Ha TPOTSIKEHWU BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTUIO B PEIICHUU MTPAKTUYECKUX 33J1a4 MaTeMaTUYECKON HapaBIEHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKONW KYJIbTYPhI, MOHUMAHUEM BIUSHUS
COIMAJIbHO-PKOHOMHYECKUX MPOILIECCOB Ha COCTOSIHUE MPUPOTHON U COLMATIBLHOU
Cpelbl, OCO3HAaHHEM TJIOOAJIBHOTO  XapakTepa SKOJOTUYECKUX MpoldIieM;
OpUEHTallMell Ha TPUMEHEHHE MaTeMaTHUYEeCKUX 3HAHUUW /I pelleHus 3a]ad B
00J1aCTH OKPY’KAFOIICH Cpebl, INIAHUPOBAHUS TIOCTYITKOB M OIEHKH WX BO3MO>KHBIX
MOCJICJICTBUN [T OKPY’KAIOIIEH CPEBI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OPMUPOBAHHOCTHI0 MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAaykKu M  OOLIECTBEHHOM MpPaKTUKU, I[TOHUMaHUEM
MaTeMaTUYeCKOM HAyKH Kak c(depbl 4YeTOBEYECKOM JeATEIbHOCTH, 3TaloB €€
pPa3BUTHS ¥ 3HAYMMOCTH JJIA Pa3BUTUS LUBWIM3ALMHU; OBIAJCHUEM SI3bIKOM
MaTEMaTUKM M MaTeMaTU4YeCKOM KYJIbTYpOHM KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISATH IMPOEKTHYKD M HCCIEI0BATEIBCKYIO JEATEIbHOCTh
UHAUBUIYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe PE3yIbTaThl OCBOCHUS MPOTpPaMMbl Y4EOHOTO MpeameTa
«Maremartnka» XapaKTepU3yrTCA OBJIQJICHUEM YHUBEPCATIBHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
0elCmeUAMU, YHUBEPCANbHBIMU Pe2YNAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmasamenvmuvle  Oelicmsus, — 0becneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX HNpOYeccos obyyalowuxci (oceoeHue
Memo008  NO3HAHUSL — OKpyJcaowe20  Mupa,  NpuUMeHeHue  J102UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble jornyeckue 1eicTBUA:

* BBISIBJISITH M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMATHYCCKUX

O00OBEKTOB, TOHSATUH, OTHOIICHWH MEXIy TMOHATUIMH; (HOPMYIHPOBATH

OompeneneHus]  MOHATHHM,  yCTAaHABIWBATh  CYIIECTBEHHBIM  MPHU3HAK

KJaccupUKaly, OCHOBAaHUS M OOOOILIEHUS W CpPaBHEHUSA, KPUTEPUU

IPOBOJIMMOTO aHAIIN3a;



« BOCOIPUHUMATh,  (OPMYIHpPOBaTH H  MPeoOpa3oOBBIBATh  CYKICHUS:
YTBEpAUTENbHbIE M OTpULIATEIbHBIC, EIWHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

* BBIIBJISITH MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOICHUSX U YTBEPXKICHUSAX; IPeIJIarath  KPUTEPUH

JUISL  BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHUBOPEUUN;

- IeJaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI M0 aHAJIOTUH;

* IPOBOJIUTH CaMOCTOSTENIbHO JI0KA3aTEeNbCTBA MAaTEMATHUYECKHX
YTBEPKJICHUN (TpsiMble U OT MPOTHUBHOIO), BBICTPAWBATH apPTyMEHTAIIUIO,
OPUBOJUTH TPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBO/IbI;

* BBIOMpaTh Croco0 pemeHuss y4eOHOW 3aqayu (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHUs, BBIOMpPATh Hauboyiee NOAXOIAUUUA C YU4ETOM
CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eHCTBUA:

* ICTIOJIB30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
(GopMynMpoBaTh BONPOCHI, (PUKCUPYIOIIME MPOTUBOpPEUHE, MPOOJIEMY,
yCTaHaBJIMBaThb  MCKOMO€ M  JlaHHOE€, (QOpMHUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

* IPOBOJIUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIECOBAHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBIICHUS,
mpolecca, BBISBJICHUIO 3aBHCUMOCTEM MeEXIy OOBEeKTaMH, SBIICHUSIMH,
IPOLIECCAMY;

* CAMOCTOSITENIBHO (POPMYIUPOBATH OOOOIICHUS W BBIBOJBI 1O PE3yJIbTaTam
OPOBENEHHOTO HAOJIOJIEHUs, WCCIIEIOBAaHUS, OLEHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

* IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMPOIECCa, a TaKXKE BbIJBUTaTh
MPENOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ unpopmaumeii:

* BBIBJISITH JIC€PUITUTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIPOC U JJIA PEIICHUS 3a]1a4H;

« BIOMpaTh MH(GOPMALIMIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(HOPMAIIUIO PA3ITMYHBIX BUJIOB U
dbop™m mpeacTaBICHUS;

* CTPYKTYpUpOBaTh MH(POPMAIUIO, MPEICTaBIATh €€ B pa3IUYHbIX (PopMmax,
WUTIOCTPUPOBATh TpaduyuecKy;



* OLICHUBATH HAaJIE)KHOCTD uH(pOpMauU o
CaMOCTOSITENIEHO CPOPMYITHUPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvnvle = KOMMyHuUKamueHnvle — Oelicmesus, — 0becnedusaom

copMUpoOBaAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO0menne:

« BOCIIPUHUMATD U ()OPMYITHPOBATH CY>KJICHHUSI B COOTBETCTBUH C YCIOBUSIMU U
HEeJISIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BbIpaKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pEIICHUS
3a/1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

« B X07Ic 00CYX/ICHHS 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
po0JieMbl, pelraeMoil 3a7auu, BbICKa3bIBaTh HJICH, HAIICJICHHBIC Ha TOUCK
pELIEHUs; COTIOCTABJISITH CBOU CYKACHUS C CYKICHUSIMU JIPYTUX YYaCTHUKOB
auanora, oOHapy>KHMBaTh PAa3IM4YU€ M CXOJCTBO MO3UIUN; B KOPPEKTHOM
dbopme GopMyIHUpoOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHMUS;

« IPEJICTABIATH PE3YIbTaThl PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIICIOBaHUS,
IPOEKTa; CAMOCTOSITENIbHO BBIOMPATh (POpMAT BBHICTYIUICHHS C YUETOM 33124
Mpe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

- IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U WUHAUBUIYaTHHOMN
paboThl MpU pElIeHUH Y4eOHBIX 3a/ay; NPUHUMATh IIeJIb COBMECTHOMN
NEeSTeIbHOCTH,  IUIAHUPOBATh  OPraHU3aIMi0  COBMECTHOM  paboThI,
pacrpenensiTb BUABI paboOT, IOTOBapHUBATLCS, OOCYXJAaTh MPOLECC WU
pe3yabTat paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFOCH;

- Y4aCTBOBaTh B TPYIIOBBIX (PopMax paboThl (00Cyx aeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbl» W HHBIC); BBHIMOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATh CBOU JCHCTBUS C APYTMMH YiICHAMH KOMAaH]IbI; OIEHUBATh
KauecTBO CBOETO BKJaJga B  OOMMH MPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICHCTBHUSI.

3) Vhusepcanvhvle pecynsamuensle oeticmausi, obecneuusaom Gopmuposanue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

« COCTaBJISATh IUJIAH, AITOPUTM PEIICHUS 3a7a4i, BBIOUPATh CIIOCOO PEIICHUS C
y4€TOM  HUMEIOIIMXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUM C YYETOM HOBOU
uHopMarmm.

CaMOKOHTPOJIb:

* BIAJICTh  HABbIKAMHU  [IO3HABATEIbHOM  peQIEKCUUM KaK  OCO3HaHUs
COBEpILIAEMbIX JEHCTBUI W MBICIUTENBHBIX MPOIECCOB, UX PE3YJbTATOB;



BIIAJIETh CIIOCO0aMH CaMONPOBEPKHU, CAMOKOHTPOJIS MPOLIECCa U pe3ysbTara
pelIeHns MaTEMAaTHIECKOM 3a1a4u;

* IPEIBUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPY PELICHUM 3a7a4H,
BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLICHMBAaTh COOTBETCTBUE PE3YJIbTaTa LIEJIN U YCIOBUIM, OOBSICHATH IPUUUHBI
JNOCTHKEHUS WM HEIOCTIIKEHMsS pPe3YyJbTaTOB JCATEIBHOCTH, HAXOIUTh
oInOKy, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OmnepupoBarh NOHATUSIMU: TOUKA, IPSMasi, INIOCKOCTb.

[IpuMeHSTh aKCMOMBI CTEPEOMETPUM U CIEACTBHUS M3 HUX NPU pEILICHUU
reOMETPUUYECKUX 3a/a4.

OmnepupoBaTh NOHATUSAMU: MAPATIIEIBHOCTh U MIEPIIEHAUKYIISIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccudumnupoBaTe B3aWMHOE pacMOJIOXKEHHE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: IBYTPAaHHBIN YTOJI, TPaHU IBYTPAHHOTO yTiia, peOpo
JABYTPAaHHOTO YIJIa; JIMHEWHBI yroj JBYIpaHHOTO Yyrja; TrpalycHas Mepa
JIBYTPAHHOTO YIJIa.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBINYKJIbIA U HEBBITYKIbIN
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBIN MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBICE BHIBl MHOTOTPAHHHMKOB (NTUpaMuaa; TPU3MA,
IPsIMOYTOJIbHBIN Mapasiesienumne, Kyo).

KnaccupumupoBaT ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBaHHS A
KJIacCU(pUKAy (BBIMYKIbIE W HEBBIMTYKJIBIE MHOTOTPAaHHUKH; MPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHbBIE MPU3MBI, TAPAJICIICTIUIICIbI).

OnepupoBaTh MOHATHAMH: CEKyIIas MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHUH, HCTIONIB3YST METO/T CIICIOB.

CtpouTh cedeHHsI MHOTOTPAHHUKOB METOOM CJIE/I0B, BHITIOJIHSATH (BEBIHOCHBIE)
IJIOCKUE YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY,
CHM3Y.

Pematp 3amaun Ha HAX0XKIEHWE TEOMETPUUECKUX BEJIUYUH MO 00pa3nam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTHUECKUE METOAbl MPH PpeIICHUH
CTaHJAPTHBIX MAaTEMaTHUYECKUX 33]a4 Ha BBIYUCIIEHHE PACCTOSHHUNA MEXIY IBYMs



TOYKaMH, OT TOYKH JO NpsAMOH, OT TOYKM JIO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pematp 3amaun Ha HAX0X/IEHWE TEOMETPHUUECKHUX BEIMYHMH 0 00pa3iaM Win
QIrOpUTMaM, TMPUMEHSS W3BECTHbIE AHAIUTUYECKUE METOJbl IpPU PELICHUU
CTaHJApPTHBIX MAaTeMaTHYEeCKMX 3aJad Ha BBIYUCIEHHE YIJOB  MEXIY
CKPEIMBAIOIIMMUCA NPSIMBIMU, MEXIy MNPSAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI M IUIOMIAIA TOBEPXHOCTE MHOTIOTPAHHHUKOB (TIpH3Ma,
NUpPaMKJIa) C TPUMEHEHUEM (POPMYJT; BBIYUCIISATH COOTHOIICHHUS MEK/TY TUIOIAIMU
HOBEpXHOCTEHN, 00bEMaMU OJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBarh NOHATUSAMHU: CHUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH;, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekarp, mnpeoOpa3oBeIBaTh M HHTEPIPETHPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (UTYypax, MPEICTABICHHYIO Ha 4YepTexax U
pUCYHKaX.

[IpumeHsATh reoMeTprueckue PaKThl I PEIICHUs CTEPEOMETPUUECKUX 3a/1ad,
MPEANOIAratoINX HECKOJIbKO IIaroB PEIICHHs], €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl
B IBHOH (hopme.

[IpumensaTh MIPOCTENIINE IIPOrPAMMHBIE cpeacraa u
ANEKTPOHHOKOMMYHHMKAIIMOHHBIE CUCTEMBI TIPU PELIEHUU CTEPEOMETPUUECKUX
3azay.

[IpuBOoaNUTH TNpUMEpPBHI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEM B IPUPOAE H
’KWU3HU, PACIIO3HABATh IIPOSIBIICHNE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

IIprMeHATh MOJyYeHHBIE 3HAHUA HA NPAKTUKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyalluh W IPUMEHATb HU3YYEHHBIC IIOHATHS B IIPOLIECCE IOUCKA pPELICHUs
MaTEeMaTU4YeCKu CQPOPMYIMPOBAHHONM MpPOOJEMBI, MOJEIUPOBATH peabHbIC
CUTyallud Ha $3bIKE TE€OMETPUH, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, arnapara aireopbl; pemarhb
IIPAKTUYECKHE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKNX BEJINYHH.

11 KUIIACC

OnepupoBarth MOHATHSMU: IWIMHAPUYECKAS TOBEPXHOCTh, OOpa3yIOIIHE
UIMHAPUYECKON MOBEPXHOCTH; IIMIIMH]IP; KOHUYECKAasi TIOBEPXHOCTh, 00pa3yrolne
KOHUYECKOM MTOBEPXHOCTH, KOHYC; c(pepruueckasi IoBEpXHOCTb.

Pacnio3naBath Tena BpauieHus (IMIMHIP, KOHYC, cdepa U map).

OOBIACHATH CIIOCOOBI MOTYYEHHUS TEJ BPAIllCHUS.

KnaccuduimpoBats B3auMHOE pacnosokeHue cepbl U MIOCKOCTH.



OnepupoBaTh MOHATHIMU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOM CIJIOM, OCHOBAHHE IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boluucnsate  0o0BEMBI M IUIOHIAAM  TOBEPXHOCTEM Tel  BpalleHus,
r€OMETPUYECKUX TeJ C TPUMEHEHuEM (hopmyi.

OnepupoBath MOHATUSMU: MHOTOIPAHHUK, BIUCAHHBIN B cpepy 1 ONUCaHHBIHI
okoJ10 cdepsl; cepa, BIIMCaHHAS] B MHOTOTPAHHUK WJTU TEJIO BPAIICHUS.

BbIYuCHATE COOTHOIIEHUST MEXKIY IUIOMIAAsIMU MOBEPXHOCTEH U 00bEMaMu
MOAOOHEIX TEJl.

N300paxars u3zydaemble (UIYpbl OT PYKH M C NPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX 00bEMHBIX
¢Guryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHUS.

W3BnekaTh, HHTEPIPETUPOBATH W MPEOOpPa3OBBIBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPE/ICTABICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBarth MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE NEUCTBUSA CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB H
YMHOKEHHS BEKTOPa Ha YUCI0, OOBACHITh, KAKUMH CBOMCTBAMHU OHU 00JIaJJalO0T.

[IprMeHATH MpaBUIIO NapajuIeIICUIEAA.

OneprpoBaTh MOHATHSIMU: AEKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOpPA, YIOJ MEKIY
BEKTOpPaMH, CKAJIIPHOE ITPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoautbs CyMMy BEKTOPOB M IPOU3BEICHNE BEKTOPA HA YMCJIIO, YTOJl MEXKIY
BEKTOpPaMH, CKaliIpHO€ TMPOU3BEIICHHE, PACKIAJbIBaTh BEKTOpP IO JABYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsTh reoMeTprueckue GaxKThl JJIs PEIICHUs CTEPEOMETPUUECKUX 3a/1ad,
NPEANOJIATAIOIINX HECKOJIBKO IArOB PELICHHUS, €CJIM YCIOBUS IPUMEHEHNS 3aJaHbI
B sIBHOU (popme.

Pemate  mpocreiimine  reoMeTpUUYECcKHE — 3a4aud HA  IPUMEHEHHUE
BEKTOPHOKOOPJIUHATHOT'O METO/A.

Pemlare 3amaum Ha [0Ka3aTE€NbCTBO MAaTEMAaTHYECKUX OTHOLICHUH U
HAXOXKJIEHUE F€OMETPUUYECKUX BEJIIMYMH M0 00pa3laM UM alropuTMaM, MPUMEHss
U3BECTHBIE METObI P PELICHUN CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.



[IpumensaTh IPOCTENIINE IIPOrPAMMHBIE cpeacrna u
ANEKTPOHHOKOMMYHHUKAIIMOHHBIE CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKHUX
3az1ay.

IIpuBoauTH INpUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IpUPOJE U
’KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

IIpuMeHATHh MOJy4YEHHBbIE 3HAHMS Ha IPAKTUKE: aHAIU3UPOBATH PEAJIBHBIE
CUTyallUM W IIPUMEHATHh W3Y4YCHHBIE IOHATUS B IIPOLECCE ITOMCKA DPEIICHHUS
MaTeMaTH4eCKu C(OpPMYIHpPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pEAbHbIC
CUTyallun Ha $3bIKE TE€OMETPUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmnapara aireopbl; perarhb
[IPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB H TeM (wnpposrie)
n/n NpOrpamMMbl Beero Kontponbsbie  Ipaktuueckue | COPA30BATEIbHEIC
padoThI padoThI pecypee!
bubmuorexa [JOK
1 Brenenne B cTepeoMeTpHIo 10 https://m.eds00.ru/1c209e37
[IpsiMBbI€ ¥ TUIOCKOCTH B POCTPAHCTBE. bubnuoreka [IOK
2 [MapasienbHOCTh MPSMBIX M ITOCKOCTEN 12 1 https://m.edso00.ru/1¢209e37
[TeprieHAUKYIAPHOCTD MPSIMBIX U IIOCKOCTEH bubmmoreka [IOK
3 12 https://m.edso00.ru/1c209e37
bu6mmoreka [JOK
4 Vsl MeXay NPSMBIMU U IJIOCKOCTSIMHU 10 1 hitps://m.eds00.ru/1c209e37
bu6nmoreka [JOK
5 MuororpaHHHKH 11 1 https://m.edso00.ru/1c209e37
. bubnuoreka [JOK
6 OOBEMbI MHOTOrPaHHHIKOB 9 1 https://m.edso00.ru/1c209e37
‘ bu6mmoreka [IOK
7 [ToBTOpEHUE: ceUeHUs, PACCTOSIHUS U YTJIbI 4 1 https:/m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KIIACC
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KoauuecTBO 4acoB

DJIEeKTPOHHbBIE

No 1/ HaumeHoBaHue pa3/iesioB U TeM (mupposere)
S nporpammn Beero Kontpobnbie | Ipakruueckue — 00PA30BATENBHbLIC
padoThI padoThI pecypeet
bubnunorexa LIOK
1 Tena Bpamenns 12 https://m.eds00.ru/1c209e37
N bubnnorexa [{OK
2 O6nEMEI Ten 5 1 https://m.eds00.ru/1c209e37
bubnunoreka LIOK
3 BekTops! 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 https://m.edso00.ru/1c209e37
[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs bubnnorexa [JOK
4 3HAHUHI ! 1 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
IMOYPOYHOE IIVIAHUPOBAHUE
10 KJTACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Tema ypoka flata nobponne
n/n P Kontponbnbie | IlpakTuyeckue | u3y4yeHusi o0pazoBarenbHbIe
Bcero pecypchl

padoThI

padoThI
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OCHOBHBIE TIOHSITHSI CTEPEOMETPHUH:
TOYKa, TpsMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuia n3oopaxeHus
Ha PUCYHKaX: U300pakeHUs
TUTOCKOCTEH, MapajuIeIbHBIX TMPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

bubmuorexa [JOK
https://m.edsoo.ru/aecc77cd

[TonsaTna: nepecekaromuecs
IJIOCKOCTH, NEpECEKAONINECs MpsMas
U IJIOCKOCTh

bubmuorexa [JOK
https://m.edsoo.ru/2d8a9c99

Ilonstus: MNEPCCCKArOIHECCA
INIOCKOCTH, IIEPCCCKAIOIIUCCH IIPAMast
U IIJIIOCKOCTb

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

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha TPOCKIMOHHBIX
gepTeKax

bu6mmorexa [IOK
https://m.edsoo.ru/a63959ed

HauanbHble cBefieHHs 0 KyOe u
MUpaMHIE, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOIpaHHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/b30dff38

HavanwsHbie cBeneHus o kyoe u

bu6mmoreka [JOK
https://m.edsoo.ru/3d8ffd32

NUpamMHIe, X Pa3BEPTKU U MOJEIH.
CeueHnnst MHOTOIpaHHUKOB
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IToHsATHE 00 AKCUOMATUYECKOM

[TapamrensHOCTE NPAMOU U
IUIOCKOCTH

7 IIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI EH6HZI°T6§3 HO/Ié A
CTCPCOMCTPHH U CICACTBUS U3 HUX ttps://m.edsoo.ru/0ccoeafe
[TonsaTne 06 akCHOMaTHYECKOM

8 IOCTPOEHHH CTEPEOMETPHH: AKCHOMBI EH6H/I//IOT6§3 HO/Igag Scba
CTCPCOMETPHUM U CIICACTBUS U3 HUX tps://m.edsoo.1u cot
[TonsaTne 06 akCHOMAaTHYECKOM

9 IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI EH6HZIOTG§2‘ HO/K b106
CTCPCOMCTPHH U CICACTBUS M3 HUX ttps.//m.eds00.ru/65¢6
[TonsiTre 06 akCHOMaTUYECKOM

10 IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubanorexa LIOK feoa
CTCPCOMCTPHH U CICACTBUS M3 HUX https://m.eds00.ru/258fc245
B3anMHOe pacnionokeHue npsmsIx B

1 IIPOCTPAHCTBE: IIEPECEKAIOIINECH, Bubmmoreka LIOK
MapaJuICJIbHBIC U CKPCIIMBAIOIINEC https://m.edso0.ru/1a2520f6
IIpsIMBIE
[TapamiensHOCTD IIPSIMBIX u
IIJIOCKOCTEM B IIPOCTPAHCTBE:

12 NapajuieJIbHbIC NIPSIMBIE B E;I6H/I//10Te§a HO};?) d436b3

N ps://m.edso0.ru/93a

IIPOCTPAHCTBE; NapaUIeIIbHOCTb TPEX
MIPSAMBIX
[TapajienbHOCTh IPSMBIX U

13 IIJIOCKOCTEM B IIPOCTPAHCTBE: Bu6mnorexa LIOK

https://m.edsoo.ru/ee1d19b9
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bubmuorexa [JOK

14 YIB! € COHANPARIICHHEIMH https://m.eds00.ru/9f4071b9
CTOpOHAMU
Yron Mexay npsMbIMHU B bubmuorexa [JOK
15 MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yron Mexay npssMbIMHU B bu6mmoreka [IOK
16 IIPOCTPAHCTBE https://m.edso00.ru/2935a9a0
[TapannenbHOCTh MIOCKOCTEH: bubnuotexa [JOK
17 napaJuielibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
. . bubnuotexa [JOK
18 CaolicTBa napasuieIbHbIX MIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocreiimme npocTpaHCTBEHHBIE
19 (GUrypbI Ha TIOCKOCTH: TETPAdIP, Brbmmotexa LIOK
Ky6, TapaIeenumes https://m.edsoo.ru/4a28dc02
. bu6mmoreka [JOK
20 IlocTpoerne ceuenmii https://m.eds00.ru/1d434d0f
. bu6mmoreka [JOK
21 IlocTpoerne ceuenmii https://m.edsoo.ru/ec26fe5d
KontponbHaast pabora mo teme
"[IpsMble HW  IIJIOCKOCTH B Bu6moreka [OK
22 npocTpaHcTse. IlapamiensHocTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U IJIOCKOCTEN"
[lepneHMKyISAPHOCTD NPSMON U
23 IUIOCKOCTH: TIEPIEHIUKYIIAPHbIE Brbmorexa LIOK

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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[IpsiMble mapasienbHele U

bubmuorexa [JOK

24 NIEPIEHIUKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimbie mapajuiesbHbIE U bubmuorexa [JOK

25 MEePIEHANKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHANKYIIPHOCTH bubmuorexa [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46
[Ipu3nax NEPIEHANKYJIIPHOCTH bubnnorexa [HOK

21 IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15
Teopema o npsimoit bubnnoreka [JOK

28 MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/635c5087
Teopema o npsimoit bubnnoreka [JOK

29 MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/bd3745f8
Teopema o npsimoi bubnuotexa [JOK

30 MEPIEHIUKYIAPHON IIIIOCKOCTH https://m.edso00.ru/7d18834b
[lepneHquKynsip U HAKIOHHBIE:

31 paccTostHUuE OT TOYKHU J0 MIIOCKOCTH, BH6J_IHOTeKa HOK
paccTosHUE OT MPSAMOM J10 TUIOCKOCTH hitps://m.edsoo.ru/33c477d3
[TepnienquKymsip U HAKJIOHHBIE:

32 paccTostHuE OT TOYKHU J0 MIIOCKOCTH, BH6J_IHOTeKa HOK
paccTostHuE OT NMPSMOM JI0 MIIOCKOCTH https://m.edsoo.ru/66fefadd
[TepnienuKymnsip U HaAKJIOHHBIE:

33 paccTostHuE OT TOYKH 10 MIIOCKOCTH, Bubnmorexa IIOK

paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

https://m.edsoo.ru/a5b7b8e3
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[lepnieHIUKYNSIp U HAKIOHHBIE:

34 paccTosiHue OT TOYKH JI0 MIJIOCKOCTH, BH6J_IHOTCK3 LOK
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH https://m.edsoo.ru/dbee22bc
VYIuIBl B IPOCTPAHCTBE: YrOJl MEXAY bu6mumorexa [IOK

35 IPSIMON U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHbI yTOJ, JUHEUHBIA Yo bubmuorexa [JOK

36 JIBYIPaAHHOI'O yIJia https://m.edsoo.ru/5faOb3ce
JIByrpaHHbIi yroJi, JMHEHHBIA Yroi bubnuoreka [IOK

37 JABYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed

38 [TeprieHTIUKYISIPHOCTD TIJIOCKOCTEH: bubmmoreka [JOK
IIPU3HAK NEPIECHIUKYIIPHOCTU ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[TeprieHAMKYASAPHOCTD IIOCKOCTEM:

39 NPU3HAK MEPIEHIUKYIISIPHOCTH JABYX Bubsmoreka [OK
IoCKOCTel https://m.edsoo.ru/ed9e2a8e
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:

40 NPU3HAK TEPIEHIUKYIAPHOCTH IBYX but6mmoreka [IOK
IoCKOCTel https://m.edsoo.ru/ba75dc57

a1 T . bubmuorexa [JOK

cOpeMa O Tpex TEpHeHARKYIApax https://m.edsoo.ru/e4972cdc

42 T . bubmuorexa [JOK

copeMa o Tpex MNepHeHANKYILIpax https://m.eds00.ru/52188a7d
. bubmuorexa [JOK
43 Teopema o TpEX mepreHANKYIAPAx

https://m.eds00.ru/9f246736
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KonrponsHas pabora mo remam
"IlepneHIUKYISIPHOCTD NPSAMBIX U

bu6mmoreka [IOK

44 S]] "

TIIOCKOCTEH" 1 "YTIIBI MEKITY https://m.eds00.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSMU"

IToHATHE MHOTOTpaHHUKA, OCHOBHBIE

JIEMEHTBI MHOI'OI'paHHHKA,

45 BBIITYKJIbIC u HEBBIITYKJIbIC bubmorexa [OK
MHOTOIPaHHHKH; pasBépTKa https://m.edso0.ru/2d24e873
MHOTOTpaHHUKA
[Tpu3ma: n-yrospHas pu3Ma; rpaHu v
OCHOBAaHHS MpPU3MBI; HOpsAMas U Bu6miorexa IIOK

46 .

HAKIOHHAs —[PU3MBL, OOKoBas U https://m.edsoo.ru/b4ad63ad
II0JIHAsI TOBEPXHOCTb MIPU3MBbI

47 [Tapamenenunen,  NpsSAMOYTOJNbHBIN bubnnorexa [HOK
napajuieJICnuIe ] ¥ €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuzma: n-yrosipHas HOHpammna,

IrpaHd ¥ OCHOBAaHUE NHUPAMUJIBI,

48 OOKOBass W TIONHAs TOBEPXHOCTH butmmoreka [IOK
NMPaMHUIBL; PABIIIbHAS 1 YCEUSHHas https://m.edsoo.ru/fblcd0a5
nupaMuia
[IpaBuiibHBIE MHOTOIPaHHUKHU:

MIOHATHE NTPaBUIIBHOTO
MHOTOI'paHHHKA; IPaBUIIbHAS IPU3Ma Bu6mioreka [[OK
49

Y TIpaBUJIbHAS MUPAMUJIA; TPABUIIbHAS
TpEyToJIbHAS HPaMH/IA U
MIPaBWIbHBIN TeTpadip; KyO

https://m.edso0.ru/074c8865
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IIpencrasnenue o MpaBUIIbHBIX

50 MHOTOTPAHHHKAaX: OKTadIp, bubmorexa [OK
JIOAEKadP ¥ HKOCAIP. https://m.edsoo.ru/a0fddsbf
CuMMeTpust B IPOCTPAHCTBE:

CUMMETpHSL OTHOCUTENIBHO TOYKH,
IIPSIMOM, TNIOCKOCTH. DJIEMEHTBI Bu6mmorexa LIOK

51
CUMMETPHH B TIPAMHUJAX, https://m.edso00.ru/b9e777d9
napajuleJienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Beruuciienue 3neMeHToB

52 MHOTI'OI'PaHHHUKOB: pEOpa, AUaroHauy, brbmorera [IOK

https://m.edsoo.ru/6cdbecef
YIJIBI
[Tnomans 60KOBOM MOBEPXHOCTU U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 HPH3MBI, IUIOINAb OCHOBAHHMIA, bubmiorexa [IOK

o https://m.edso00.ru/37d84157
TeopemMa 0 GOKOBOM MOBEPXHOCTH
MPSIMOM TIPU3MBI

54 [Tnomaas 60KOBOM MOBEPXHOCTH H bu6mmoreka [JOK
IIOBEPXHOCTHU MTPABUIILHON MUPAMUIBI, https://m.eds00.ru/5603e30b
Teopema o IIIO0IIaa GOKOBOM
IIOBEPXHOCTU YCEUEHHOU MTUPaAMUIBI
KonrtponsHas pabora no teme bubnuorexa [IOK

55 "MHororpasHuku" https://m.edso0o.ru/a95f5c04

. bu6mmoreka [JOK

56 [TonsaTne 06 00BEMeE

https://m.edsoo.ru/7ad0020b
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bubmuorexa [JOK

57 O0BEéM nupamMust https://m.eds00.ru/235171b3
. bubmuorexa [JOK
58 O6BbEM MpamMu bl https://m.edsoo.ru/f47dfefd
. bubmuorexa [JOK
59 O0BEM nupamMubl https://m.eds00.ru/79¢10312
) bubmuorexa [JOK
60 O06bEM nHpaMuibl https://m.edsoo.ru/2faadc3f
) bu6mmorexa [IOK
61 OO0BEM npU3MBI https://m.eds00.ru/79853608
. bubnnoreka [JOK
62 OO6BbEM npU3MBI https://m.eds00.ru/1e053890
. bubnnoreka [JOK
63 OO0BEM TTPU3MBI https://m.edsoo0.ru/482d3f51
KonrtponbHas pabora no teme bubnnorexka [JOK
64 "O6BEMBI MHOTOI'PaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, o6o0IIEHNE
6 cucTeMaTu3anus 3HaHUU. bubmuoreka [JOK
5 IlocTtpoenne ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHnue, 06001EeHNE
CUCTEeMAaTH3aIHsl 3HAaHUH.
Brrunciienne pacCTOSHUM: MEXIY bubnmoreka [IOK
66

ABYMSA TOYKaMH, OT TOYKHU OO HpHMOﬁ,
OT TOYKHU OO IIJIOCKOCTHU, MCKIY
CKPCIIUBAOIIHUMUCS IMTPAIMBIMU

https://m.edsoo.ru/f7792ba9
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bubmuorexa [JOK
67 Wrorosas KoHTpOJbHAS paboTa 1 1 https://m.eds00.ru/b9146bc0
[ToBTOpeHnue, 0600MIICHNE
cHUCTeMaTU3alurs 3HaHU.
Bpluncienue yrios: Mexay
68 CKpEIIUBAIOIUMUCS IIPAMBIMHU, 1 bub6nnorexa IIOK
MEKTy IPSIMOH H IUTOCKOCTBIO, https://m.eds00.ru/56765e8b
JBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68 c 0
I[TPOI'PAMME
11 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Jata uudposbIe
w/n Tema ypoxa Beero Kourpoabnbie | IlpakTnyeckue M3yueHust o0pa3oBaTe/bHbIe
padoThI padoThI pecypchl
Chepa u map: mHeHTp, paauyc,
1 JMAMETD; TUIOIIA/b TIOBEPXHOCTH 1 bubmuorexa TIOK
chepsr https://m.edso00.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u
) IJIOCKOCTH; KacaTeIbHas MIOCKOCTh K 1 EH6HZIOT6§3 HO/IE (19043
) ttps://m.edsoo.ru/bed12a
cthepe; momaas cheps
N3o0pakenne cdepsl, Mmapa Ha bubnuorexa [JOK
3 wiockoctd. CedeHus mapa 1 https://m.edsoo.ru/bc15f7f2
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HI/IJII/IHI[pI/I‘-IeCKaﬂ IIOBCPXHOCTD,
00pa3yromue HUJINHIPUIECKOM
MMOBCPXHOCTHU, OCb I_II/IJIPIH,IIpI/I‘{eCKOﬁ
IIOBEPXHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/6054b8cl

Hunuaap: ocHoBaHus U OOKOBas
MOBEPXHOCTh, 00pa3yromias u OCh;
wionanas OOKOBOW U TIOTHOM
[IOBEPXHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/188f6216

N306paxkenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nunuuapa.
Ceuenus nuimHApa (MI0CKOCTHIO,
napajuieIbHON Win
MEPIEeHIUKYIAPHOM OCH LIUIUHAPA)

bubmuorexa [JOK
https://m.edsoo.ru/016e25eb

Konnueckas IIOBCPXHOCTD,

bu6mmorexa [IOK
https://m.edsoo.ru/c94ba09b

oOpasyromue  KOHMYECKOU
MOBEPXHOCTH, OCh U BEpILINHA
KOHHYECKOW MTOBEPXHOCTU

Konyc: ocHOBaHue u BepivHa,
00pa3yromas 1 OCh; IJIOMIA b
OOKOBOH U MOJTHON OBEPXHOCTH

bu6mmorexa [IOK
https://m.edso0.ru/897dd3b2

VY ceu€HHbI KOHYC: 00pa3yromue u
BBICOTA, OCHOBaHUA U OoKoBas
IIOBEPXHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/1468bab3
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N306paxkenune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIJIOCKOCTBIO,

bubmuorexa [JOK

10 napajiebHOH OCHOBAHUIO, 1 https://m.edsoo.ru/0bde1be8
IUIOCKOCTBIO, IPOXOJISAIEH uepes
BEpILUHY)
KoM0Ounanus ten BpaeHus u bubmmoreka [IOK
11 MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
1 cdepsl; cdepa, BIMcaHHas B Bu6mioreka [JOK
MHOTOTPaHHHK HIIK B TCIIO https://m.eds00.ru/0b136158
BpaIICHHUS
[Tousatne 00 o00béMe. OCHOBHBIC bu6mmoreka [IOK
13 CBOICTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7
. bubnnorexka [JOK
14 OObéM LnIHHpa, KOHyCa https://m.eds00.ru/5513d87b
. bubnnorexka [JOK
15 O6néM wwapa 1 ruIowmans chepsl https://m.eds00.ru/d189bde2
bu6mmoreka [JOK
16 Ilono6Hbie Tena B NPOCTPAHCTBE. https://m.edsoo.ru/810cfleb
CoOTHOIIECHUS MEXTY TUTOIIAISIMA
MOBEPXHOCTEH, 00bEMaMH TOTOOHBIX
TeN
17 KonTponbHas pabota o Temam bubnnorexa [JOK

"Tena Bpamenus" u "O6beMbI Ten"

https://m.edsoo.ru/4a33a8ab
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Bekrtop Ha miockocT U B

bubmuorexa [JOK

18 IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmuorexa [JOK
19 Cno>xeHue ¥ BbIYMTaHUE BEKTOPOB hitps://m.eds00.ru/234f089
bubmuorexa [JOK
20 YMHOKEHUE BEKTOPA Ha HHCIIO0 https://m.eds00.ru/dee379eb
Pa3nosxxeHnne BekTopa 1o TpéM
21 HEKOMILTAHAPHBIM BEKTOPAM. 5536{1/1”/10“;(3 HO/K28fd74
IIpaBuno napaiutenenunena ps://M.eds00.ru/a €
Pemenue 3amay, CBSI3aHHBIX C
29 IpYUMEHEHHEM [IPABUII JEUCTBUN ¢ EH@?/I’/IOTGCTE‘ HO}; £97300
BEKTOPAMH ttps://m.edsoo.ru/5a
KoopanHatHO-BEKTOPHBINA METO/T
23 IpY PEIIEHUU T€OMETPUYECKHX EH@.I/I;IOTe;a HO/I; .
3a1a4 ttps://m.edsoo.ru/d3alfe30
[TpsmoyronbHas cucreMa
5 KOOpJMHAT B IIPOCTPAHCTBE. Bu6suorexa [JOK
4 Koopnuuater Bektopa. IIpoceiimme https://m.edsoo.ru/48db7058
3a/1a4¥l B KOOpJAUHATAX
Yros Mexay BEKTOpaMH. bubnuoreka [IOK
25 CkansipHOe IPOU3BECHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexay bubmuorexa [IOK

MMPAMBIMU U TINIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KontponpHas pabora o teme

27 "BekTopsl U KOOpAMHATHI B bubmnorexa [IOK
npocTpancTae" https://m.edsoo.ru/77c22fc5
[ToBTOpeHnue, 0600IICHNE U

28 cucremaTtusaius 3Hanuii. OCHOBHBIC bu6mmoreka [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAaHUMETPHUN
[ToBTOpeHnue, 0600IICHNE 1

29 cucremaTtu3aiuys 3Hanui. OCHOBHBIC bu6mmoreka [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
IJIAaHUMETPHUN
[ToBTOpeHnue, 0600IMICHNE U

30 cHUCTeMaTH3aIlys 3HaHUI. 3a/1a9u bubmnoreka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peueHus
[ToBTOpenue, 06001IeHUE U

31 cHUcTeMaTH3aIlns 3HaHWI. 3a/1aun bubmmoreka [JOK
IJIAHUMETPUU U METOJIBI MX https://m.edsoo.ru/4dffda97
peeHus
[ToBTOpenue, 06001IeHUE U

2 cuctemaruzanus 3HaHuii. OCHOBHbBIE Bbubnuorexa LIOK
(urypsl, GpakThl, TEOPEMEI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUU

bubmuorexa [JOK
33 Hrorosast koHTpOIBHAS paboTa .

https://m.edsoo.ru/ec24dfc2
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[ToBTOpeHwue, 00o0mienue bubmumoreka [IOK
34 cucTreMaru3anus 3HaHUN 1 https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJIACC
Kon .
NpoBepseMoro IIpoBepsiembie HPCI{MBTHHG pe3yJbTaThl 0CBOEHHS OCHOBHOM
pesyabTaTa 00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTb
[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIEICTBUS U3 HUX MPHU PEIICHUU
7.2 reOMEeTPUUYECKUX 3a7a4
OnepupoBarh NOHATHAMU: MAPAILIEIbHOCTD U MEPIEHIUKYISIPHOCTD
7.3 MPSIMBIX M IJIOCKOCTEH
KrnaccugunupoBars B3aMMHOE pacioioKEHUE NPSAMbIX U IUIOCKOCTEN B
7.4 IPOCTPaHCTBE
OnepupoBarTh NOHATUSAMU: JIBYTPAHHBIA YTOJ, TPaHU JBYTPAHHOIO YIJIa,
75 pedpo ABYTpaHHOTO yIiia, TUHEHHBIA YoM IBYTPAHHOTO YTIia, TpagycHas
' Mepa JABYTPaHHOTO yria
OnepupoBaTh MOHITHSIMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKJIBINA
7.6 MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TPaBUIILHBI MHOTOTPAHHUK
Pacrio3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MHUpamMuaa, MpU3Ma,
1.7 MPSMOYTOJIBHBIN Tapasieenuries, Kyo0)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
Kinaccupukanuu  (BBITYKJIBIE W HEBBINYKIbIE  MHOTOTPAHHUKH,
7.8 NMpaBUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE H HAKJIOHHBIC TIPHU3MBI,
TapajuIeTIeTUTIC b )
OnepupoBathb MNOHATHSIMM:  CEKyIas IJIOCKOCTh, ~ CEUEHHUE
7.9 MHOT'OTPaHHUKOB
OOBACHATP TPHUHIMIBI  TOCTPOCHHUS CEUCHUU
7.10

MHOT'OTPaHHUKOB, UCIIOJIB3YA MCTO CJICI0OB




7.11

Ctpouth ceueHUss MHOTOTPAHHHUKOB METOJIOM CJICJIOB, BBITIONHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYP:

BU/I CBEPXY, COOKY, CHU3Y

7.12

Pemartp 3aaun Ha HaXOXJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 0OpaslaM
WA aJrOpUTMaM, IPUMEHsIS U3BECTHBIC AHAIUTHUYECKUE METOIABI IIPU
pELIEHUH CTAaHAAPTHBIX MATEMATUYECKMX 3aJad Ha BBIYMCIICHUE
pacCTOAHUN MEXKY ABYMs TOUKaMU, OT TOUKHU 10 IPSIMOM, OT TOUKH 10

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MTPAMBIMHA

7.13

Pemrate 3amaun Ha HaXOXKJICHHE T€OMETPHUUECKUX BEITUMYMH 10 00pa3mamM
WY QJITOPUTMAM, IPUMEHSS W3BECTHBIE AHAJIUTHYECKHUE METOIBI IIpHU
pEUICHUN CTaHAAPTHBIX MAaT€MAaTHYECKUX 3a/ad Ha BBIYMCICHUE YIJIOB
MEXKIy CKPEUIMBAIOIIMMUCS NPSAMBIMH, MEXAY IPSIMOM M IUIOCKOCTBIO,
MEXKy INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

7.14

Boruncnsate 00EMBI 1 MITOIIAU TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nMpamMuia) ¢ IpUMEeHEeHHEeM (OPMYII, BBIYHCISATH COOTHOIICHUS MEXIY
TJIOLIA/ISIMU TTOBEPXHOCTEN, 00hEMaMH MO0OHBIX MHOTOTPaHHUKOB

7.15

OnepupoBaTh NOHSTUSIMHU: CUMMETpPUS B IMPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3BnekaTb, NpeoOpa3oBbIBaTh M HHTEPIPETUPOBATh HHOOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, TMpeICTaBIEHHYI0 Ha
yepTekax U pUCyHKax

7.17

[IpumensTs reomeTpuyeckue (hakThl Ui PEUICHUs] CTEPEOMETPHUUYECKHUX
3a1a4, MPEANOJaraloluX HECKOJIBKO IIaroB pELICHUs, €CIU YCIOBHS
NIPUMEHEHMS 3aJ]aHbl B ABHOH (opme

7.18

[IpumensaTh pocTenmne NIPOrpaMMHBIE cpeacTaa u
3JIEKTPOHHOKOMMYHHKAIIUOHHBIE CHUCTEMBI npu penieHnmn
CTEPEOMETPUYECKHUX 3a/1a4

7.19

HpI/IBOI[I/ITL MpUMEPbl MATEMATUYCCKUX SaKOHOMCpHOCTCﬁ B IpUpOAC H
JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC




[IpuMeHATH MONy4eHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh PEaJbHbIC
CUTYaLlUH U IIPUMEHATHh U3YYEHHBIE IIOHATHS B IIPOLIECCE MIOUCKA PELICHUS
MaTeMaTH4eCKH CPOPMYTUPOBAHHOUN MPOOIEMBI, MOIETUPOBATE PEATbHBIC
CUTyallUH Ha S3bIKE T'€OMETPHM, MCCIEAOBAThb IMOCTPOEHHBIE MOIEIU C

7.20 HCIOJIb30BAHNEM F€OMETPUUECKUX MOHATUI U TeOpeM, amrmapara anreopsl,
pemaTb ~ NpPAaKTUYECKHWE  3aJaud, CBS3aHHBIE C  HAXOXJACHUEM
Te€OMETPHUUECKUX BEITHMYUH
11 KJIIACC
Kox
NpoBepsIeMoro IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
pe3yJibTaTa 0o0pa3oBaTeIbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
6 I'eomerpust
OmnepupoBaTh MOHATHIMU: IAIMHIPUIECKAs TIOBEPXHOCTH, 00pa3yromue
MWINHAPUYECKOW TMOBEPXHOCTH, IMIMHIP, KOHHYECKAs IMOBEPXHOCTH,
6.1 oOpasyromue KOHUYECKOW  TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI TTOTYUEHHUSI TEJT BPAIICHUS
6.4 KnaccuunupoBaTb B3aMMHOE PacHojokeHHe Chephl U TIOCKOCTH
OnepupoBaTh MOHATHSMHU: ILIAPOBONH CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, IApOBOM CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
' IAapOBOTO CIOSI, IIAPOBOM CEKTOP
Bbruaucnate 00BbEMBI W TUIOMAAM  TIOBEPXHOCTEH TENl  BpaIICHUS,
6.6 TE€OMETPHUECKUX TEJI C IPUMEHEHHEM (HOpMYIT
OmnepupoBaTh TOHSATHSIMH: MHOTOTPAHHWK, BIIMCAaHHBIM B cdepy u
6.7 OIIMCaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIJIH TEJIO
' BpaIlleHUs
BbIuucnate  cOOTHOLICHHUS MEXTY TUTOIIASIMH
6.8 MOBEPXHOCTEN 1 00BEMaMu MOAOOHBIX TET
N3o6paxkaTh u3ydaemble (HUTYPbl OT PYKH U C IPUMEHEHHEM MPOCTHIX
6.9

YEPTEKHBIX UHCTPYMEHTOB




6.10

BoinonHATe (BBIHOCHBIC) IUIOCKHE YEpPTEXXH M3 PHCYHKOB MMPOCTHIX
00BEMHBIX GUTYp: BUA CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS TeJ
BpallleHUS

6.11

W3Bnekarb, MHTEPHIPETUPOBATH M MPEOOpPa3OBbIBATH WHOOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MPEICTaBICHHYIO Ha
yepTexkax U pUCyHKax

6.12

[IpumensTh reoMeTpuyueckrue (QakThl AJIs PEHICHUsS] CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJaraloliiX HECKOJIKO IIaroB pELICHUS, €CJIU YCIOBHUS
MIPUMCHCHHUS 33J1aHbI B SIBHOU (hopMe

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE JICHCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMHU CBOWCTBAMU OHU
o0JIaaroT

6.15

[IpumeHsTH paBUIIO NapajuieenuIea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATHAMM: JIE€KapTOBbl KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MEXIy BEKTOpaMH, CKaJspHOE IPOM3BEIEHUE BEKTOPOB,
KOJUIMHEapHbIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

HaxomuTh cyMMy BEKTOpOB M NPOM3BEACHHE BEKTOpa Ha YMCIIO, YToJ
MEX/1y BEKTOpaMH, CKaJIIpHOE MPOU3BE/IEHUE, PACKIIaIbIBaTh BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOPpANHAT

6.19

Pemrats HpOCTeI\/’IIHI/Ie FrCOMCTPHUYCCKHUEC 3ala4Y Ha IPUMCHCHHUE BEKTOPHO-
KOOpPAWHATHOI'O ME€TOJa

6.20

Pemate 3amaund Ha JOKa3aTENbCTBO MAaTEMAaTHUECKHUX OTHOIICHUM H
HaxXOXJCHUC IT'COMCTPUICCKUX BCIIMYUH I10 06pa311aM WK aJIrOpUTMam,
IIPpUMCHSA HN3BCCTHBIC METOJAbI npu peuICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3aJa4

6.21

IIpumeHsaTh IIPOCTEUILNE IIpOrpaMMHBIE cpeacTaa u
NEKTPOHHOKOMMYHHMKAI[UOHHBIE CUCTEMBI pu peleHnn
CTEPEOMETPUYECKHUX 3314

6.22

[IpuBoauTH mpUMeEpbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
KU3HU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE




[IpuMeHATH MOTyYEHHBbIE 3HAHUSI Ha MPAKTHKE: aHATU3UPOBATH PealIbHbIC
CUTYallUU U IPUMEHSTHh U3YUYEHHBIE MIOHATHUS B IPOIIECCE MOMCKA PEIICHHUS
MaTeMaTH4ecku  CPOpPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
pealibHbIe CUTYaIllMH Ha SI3bIKE F€OMETPHH, MCCIEI0BAaTh MOCTPOCHHBIE

6.23 MOJICIM C HCIIOJIb30BAHMEM T'€OMETPUUYECKHX TIOHATHH U TEOopeM,

alrrapara anrerH, pe€maTtb MNOpPaKTHYCCKHUE 3aJdadd, CBA3aHHBIE C
HaXOXIACHUEM I'€COMETPHUICCKUX BEINYNH

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

7

I'eomerpus

7.1

OcHOBHbIE TOHATUS CTepeoMETpUH. Touka, HpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTre 00 aKCMOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN
U CJIEJCTBUS U3 HUX

7.2

BzaumHoe PpacCIlOJIOKCHHUC MPpAMBIX B IMPOCTPAHCTBE: INepeceKarommecs,
napajiuiCJIbHbIC W CKPCIIMBAOIIMUECCA TIPSAMBIC. HapaJ'IJ'ICJ'IBHOCTB NnpsMBIX U
IIOCKOCTEHN B MMPpOCTPAHCTBE: apaJlsICJIbHBIC MpsAMBIC B IMPOCTPAHCTBE,
apaJiieJIbHOCTb TpéX IIPpAMBIX, MApaJlJICJIbHOCTD HpﬂMOfI U IUIOCKOCTU. YTJBI C
COHAIIpaBJICHHBIMU  CTOPOHAMHU, Yrojl MCExKAy IMNpAMbIMU B HPOCTPAHCTBE.
HapaJ'IJ'IeJ'ILHOCTb IUTIOCKOCTEH: napaJijiCJIbHbIC TIJIOCKOCTH, CBOMCTBaA IapaJiICJIbHBIX
ILTIOCKOCTEH. HpOCTGfIIJ.IPIG IPOCTPAHCTBCHHELIC (I)I/Il"yp]':l Ha TUIOCKOCTH: TCTpas’ap,
KY6, apaJuieJICuIica, MOCTpOCHNEC CEUYCHHUI

7.3

[lepneHUKYISIPHOCTh MOPSIMOM M TJIOCKOCTH: MEPHEHAUKYISPHBIE TMpSMbIE B
MPOCTPAHCTBE, MPSMbIE APAJICIbHBIE U MEPIEHIUKYISIPHBIE K TNIOCKOCTH, IPU3HAK
MEePHIEHIUKYISIPHOCTH MPSAMOM U TUIOCKOCTH, TEOPEMA O IIPSIMOM MEepIeHIUKYISIPHOM
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXK]Y MPSIMON U MIIOCKOCTBIO, IBYTPAHHBIHI
YTOJ1, JMHENHBIN YroJl IBYIpaHHOro yriia. [lepreHiuKyisp nu HaKIIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 TNTOCKOCTH, PACCTOSTHUE OT MPSMOU JI0 TUIOCKOCTH, MPOEKIHsI (PUTYpPHI Ha
IJIOCKOCTB. [lepreHIuKy s pHOCTH IIJIOCKOCTEN: MPU3HAK NEPIICHAUKYIIPHOCTH JBYX
mwrockocteil. Teopema o TpEX MepreHIuKYIIsipax




7.4

[lonsiTue MHOrOrpaHHUKa, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHoOrorpanHuka. [Ipusma: Nn-yronbHas
pu3Ma, TpaHU M OCHOBAHUS IPU3MBI, IpsiMas M HAKJIOHHAs MPU3MBI, OOKOBasi U
TMOJIHAs TIOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsMOyroiabHbINA Mapasiesienumne]
u ero cBoiictBa. [lupamuaa: N-yronpHas nupaMmuja, rpaHd U OCHOBAHUE MMHUPAMHUIBI,
OOKOBas M IOJIHAS MOBEPXHOCTh MHUPAMUJIbI, MPaBUIbHAS U yCEUEHHAs MUPaMHUJA.
DOneMeHThl Npu3Mbl U nOUpaMufbl. [IpaBUiibHBIE MHOTOTPDAHHUKH: MOHSTHE
MPaBWJIBHOIO MHOTOTPaHHMKA, MpaBUJIbHAs NpuU3Ma M MpaBUIbHAs NHpaMuia,
MpaBWJIbHAS TPEYToJibHAs MUpaMUAa U MPABUIBHBIN TeTpasap, Kyo. [Ipencrasienue

O MpPaBUIIBHBIX MHOI'OI'pAHHHKAX: OKTAa3Ap, AOACKAAP N HKOCA3APYIUC Ceuenus
IIPpU3MbI U ITHPAMUbI

7.5

CI/IMMeTpI/IH B [TPOCTPAHCTBE: CUMMETPHA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OnEeMEHTHI CUMMCTPUU B InupaMuaax, mapauiCjCriicaax, IIpaBUJIbHBIX
MHOTI'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTIOTPAHHUKOB: pé&Opa, auaroHanu, yrisl. Ilnomans
OOKOBOI TOBEPXHOCTH M TIIOJIHOM IOBEPXHOCTU MPSAMON MPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsAMOI npusMsbl. [lnomaas 00xoBoi
MOBEPXHOCTH U IMOBEPXHOCTU MpPaBWIBHON NHpaMUbl, TeOopeMa O IUIOIIAI’
yceuéHnHoil nupamuabl. [lonstue 06 06béMe. OObEM MUPaMUIBI, TPUIMBI

7.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOIIEHUSI MEXAY IUIOIIASIMU IOBEPXHOCTE,
o0BbEMamMM MOJOOHBIX Tel

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yrolne HUIHHIPUUECKON TTOBEPXHOCTH, OCh
HHHHH)IqueCKOﬁ HOBerHOCTI/I. HI/IHI/IH}IpZ OCHOBAHUA U 6OKOBa$I HOBerHOCTL,
oOpasyromas 1 0Ch, TUIOIIaAh OOKOBOW 1 TTOJIHOW TTOBEPXHOCTH

6.2

Konundeckas mOBepXHOCTh, 00pa3yIolie KOHMYECKOH MOBEPXHOCTH, OCh U BEpIINHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHHMe W BeplluHa, 0Opasyromias U OcCh,
IJI0MIaAs OOKOBOW W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromme u
BBICOTA, OCHOBaHMsI U OOKOBasi TOBEPXHOCTh




Cdepa u map: neHtp, paauyc, AMaMeTp, IJIOaab MOBEpXHOCTU cdepbl. B3anmuoe
pacnosoxeHue cdepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIouaib

6.3
cepsl
6.4 N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca
KomOunammu Ten BpalieHus # MHOTOTPaHHUKOB. MHOTOTPaHHUK, OITUCAHHBIA OKOJIO
6.5 cdepsl, cepa, BucaHHAS B MHOTOI'PAaHHHK, WIIH TEJIO BPALLICHHUS
[Tonstue 06 oO0BEMe. OcCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 IPSIMOYTOJIBHOTO MapajulesenuIeaa u ciaeacTsus u3 He€. O0bEM LMIIMHAPaA, KOHYCA.
O6béM m1apa u momaab cepsl
[Tono6uble Tena B npocTpancTBe. COOTHOIIEHUS MEX1Y IUIOIIAIIMU [TIOBEPXHOCTEN,
6.7 00BEMaMHU TOOOHBIX TE
6.8 Ceuenus nuimHApa (MapasiesbHO U MEPIEHAUKYIISIPHO OCH), CEYEHUsI KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILINHY), CEUECHUs 11apa
Bexktop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE M BBIUMTAaHUE BEKTOPOB.
YMHO€EHHE BEKTOpa Ha 4yucio. Pa3inokeHne BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
6.9 Bektopam. [IpaBuno napannenenunena. Pemenue 3aaad, CBSI3aHHBIX C TPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOpaMH
[IpssmoyronbHast cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl BekTopa.
IIpocreiimme 3amauM B KOOpAMHATax. YTou Mexay Bekropamu. CkanspHoe
6.10

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJI0OB MCKAY IMPAMBIMU U ITJIOCKOCTAMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




HHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K

PE3YJIBTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJBHOM

HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
NMPOBEPAEMOro OCHOBHOW 00pa3oBaTeJIbHOM NPOrpaMMbl  CpelHero 001ero
TpedoOBaHMS o0pa3oBaHus

Bnanenne meronamu J0Ka3aTenbcTB, AITOPUTMaMHU pELICHUs 3ajad;
yMeHue (opMynupoBaTb W ONEPUPOBATH IMOHATUSAMH: ONpEAEICHHUE,
aKcuoMa, Teopema, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKa3aTeibCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKHU; IPUMEHATh UX; YMEHHE (POPMYJINPOBATH
oOpaTHO€ U NPOTHUBOIIOJIOKHOE YTBEP)KICHHE, NPUBOAUTH IPUMEPHI U
KOHTpPIIPUMEPHI, HCIIOJIb30BATh METOJ, MaTeMaTU4YeCKOM HWHIYKIINH;
IIPOBOJUTD JI0Ka3aTeIbHbIE PACCYXACHUS IIPU PELLICHUH 3a/1a4, OLICHUBATh
JIOTUYECKYI0 TMPAaBUIBHOCTb PACCYKICHHI; yMEHHE ONEepUpOBaTh
MOHATUSIMH: MHOXECTBO, IIOJIMHOXKECTBO, OIEPALIMU HAJ] MHOXKECTBAMH;
1 YMEHHME UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr Ui
OIMCaHUs pealIbHbIX MPOLIECCOB U SIBICHUMN U NP PEUICHUH 331a4, B TOM
qHCclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONIEPUPOBATH MOHATHIMMU:
rpad, cBA3HBIN rpad, 1epeBo, UK, Tpad Ha TIIOCKOCTH; YMEHHE 33/1aBaTh
1 ONMCHIBATh Ipadbl pa3IuYHBIMU CIIOCOOAMMU; MCIIOJIB30BATh rpadbl MPH
pelIeHnu 3a1a4




YMeHue onepupoBaTh MOHATHSIMHU: HATYpPaJIbHOE YMCIIO, LEJI0€ YHCIIO,
CTEINEeHb C LIeJIBIM MTOKa3aTeIeM, KOPeHb HaTypallbHOM CTEINEHH, CTENEHb C
palMoHaJIbHBIM ITOKa3aTeJIeM, CTeIIeHb C ACHCTBUTEIbHBIM ITOKa3aTelNeM,
jJorapumM YHcIa, CUHYC, KOCHHYC M TaHI€HC MPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PallMOHAIbHOE YHCIO, MPPALUOHAIBHOE YHCIIO,
MHO)KECTBAa HATypalbHBIX, IIEJIbIX, PAIlMOHAIbHBIX, JIEHCTBUTEIBHBIX
4ycell; yMEHHE UCIOJIb30BaTh MPU3HAKH JIETMMOCTH, HaWMEHBIIHA
oOuIuii nenurenb U HauMeHblIee olliee KpaTHoe, anroput™ EBkiuaa npu
pELIeHUH 3a/1a4; 3HAKOMCTBO C PAa3JIMYHBIMU MMO3ULUOHHBIMU CUCTEMAMHU
CUMCJICHHS;  yYMEHHUE  BBINOJHATH  BBIYMCICHHE  3HAYCHUNH U
npeoOpa3oBaHUs  BBIPAKEHUH CO  CTENEHSMH U Jiorapudmami,
npeoOpa3oBaHus  JPOOHO-PAllMOHANBHBIX  BBIPAXKEHWI;  YMEHHE
OTIEpUPOBATH MOHSATUAMHU: ITOCIEAOBATEIBHOCTb,

apupMeTHIeCcKas MPOrPeCcCHs, TeOMETpHUYECKast porpeccus, 0eCKOHEYHO
yObIBaroniasi ~ reoMeTpuyeckass  IpOrpeccusi;  yMEHHE  3a/aBarh
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHE ONEpPUPOBaATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO uncia, opma
3aMMcH KOMIUIEKCHBIX uYncen (reoMeTpudeckasi, TPUrOHOMEeTpUYecKas U
anreOpandeckas); yMeTh MPOU3BOAUTH apu(PMETHUYECKHE NEUCTBHUS C
KOMIUIEKCHBIMH ~ YHCJIaMH; TPUBOJIUTH IMPHMEPHI  HCIIOJIB30BAHUS
KOMIUIEKCHBIX YHCEJI; ONEpPUpPOBaTh MOHATHUSAMU: MaTpuma 2X2 u 3x3,
OTIpeAEIUTENb MAaTPUILIbl, TEOMETPUUECKHUI CMBICIT OTPEEeTUTENS

YMeHHne onepupoBaTh MOHATHSAMU: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
MOKa3aTeabHble, CTEMEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUUECKHE
YpPaBHEHHs M HEPABEHCTBA, HMX CHCTEMBI; YMEHHE ONEpPUPOBATH
MOHSATUSIMH: TOXKIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHE,
HEpPABEHCTBO, CHUCTEMa YPABHEHUNW W HEPABEHCTB, PaBHOCUJIBHOCTH
YpPaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHME peEIlaTb YypaBHEHMS,
HEPABEHCTBA W CHUCTEMBI C IOMOIIBI PA3IMYHBIX INPUEMOB; PEMIATH
YPAaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IapaMETPOM; IIPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEeMaTH4ECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON )KU3HU




YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMSA, YETHOCTh (YHKIIHH,
NEPUOUYHOCT (PYHKIUH, OTPAaHHYECHHOCTh (YHKUIUH, MOHOTOHHOCTD
GbyHKIMHU, SKCTpeMyM (YHKIHMH, HAaHOOJIbIIee U HAMMEHBIIEe 3HAUYCHUS
(GyHKIMK Ha MIPOMEXYTKE, HEMIpepbIBHAS (DYHKIIHSI, ACHMITOTHI rpaduka
¢GbyHKIMH, TIepBasi U BTOpas MPOW3BOAHAs (DYHKIIMU, TEOMETPHUECKUI U
¢bu3MuecKuii CMBICIT TIPOM3BOAHOM, MEpBOOOpa3Hasi, ONMpPEAEIEHHBIH
MHTErpall; YMEHUE HAXOIUTh AaCHMITOTHI rpaduka (GyHKINUH; yMeHHUE
BBIYHCIIATH  IPOU3BOJHBIC CYMMBI, TIPOM3BEACHUS, YAaCTHOTO U
KOMITO3UIMU (YHKIMHA, HAXOAWTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GYHKIMM; yMEHHE HAXOIUTh IPOHM3BOAHBIC JIEMEHTAPHBIX (YHKIUII;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO Ul HCCIEIOBAaHUS (QYHKIHH,
HAXOJUTh HAWOOJbIIME M HAaWMEHbLIME 3HAueHHsA (YHKLUI; CTPOHUTH
rpaKu MHOTOYJICHOB C HCIOJIb30BaHUEM armapaTa MaTeMaTHYeCKOTro
aHaNIM3a; TPUMEHSATHh IPOU3BOJAHYIO JUIS HAXOXICHHS HAWITY4Iero
peLIeHus B IPUKIIATHBIX, B TOM YHCIIE COLUATBHO-3KOHOMHYECKHUX U

(bu3MYecKux 3a1avdax; HaXOJUTh TIOMATN U 00BEMBI (UTY C TIOMOIIIBIO
MHTErpana; IpUBOJUTH HMPUMEPhl MAaTEMATUYECKOTO MOJAEIUPOBAHUS C
MOMOMIBI0 AP PepeHIInaTbHbIX YPABHEHUN

YMeHue onepupoBaTh NOHATUAMU: rpaduK GyHKIMH, 0OpaTHas QyHKIMS,
KoMno3uuus (QyHKUMH, JTUHEHHas (yHKIMs, KBagpaTH4Has (yHKIMS,
pauMoHanbHast (QYHKLHMSA, CTereHHas (YHKIMS, TPUTOHOMETPHUYECKHUE
¢byHKIMH, 0OpaTHbIE TPUTOHOMETpUUYECKUE (DYHKIMM, MOKa3aTelbHas U
norapupmuueckas (QyHKUUH; YMEHHUE CTPOMTH TpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJMHATH  IpeoOpa3oBaHuss  TrpapukoB  (QyHKIMIA,
UCMOJIb30BaTh TPaQUKH Ul U3y4EHHsI MPOLECCOB M 3aBUCUMOCTEH, pH
peleHnH 3a7ad U3 IPYTUX y4yeOHBIX NMPEAMETOB U 3a/1a4 U3 PealbHOM
KHU3HHM;, BBIpaXaTh (OpMyIaMHU 3aBUCUMOCTH MEXJIy BeJIMUYMHAMM;
UCMOJIb30BaTh CBOMCTBA U Tpapuky (PYHKIMHA IS pelieHus] ypaBHEHUH,
HEpaBEHCTB W 3a/a4 C MapaMeTpamH; H300pakaTb Ha KOOPIWHATHOM
TUTOCKOCTH MHOYKECTBA PEIICHUH YpaBHEHHIA, HEPABEHCTB M HX CHCTEM




YMeHue pemiaTh TEKCTOBBIE 3aJladyd Pa3HbIX TUIIOB (B TOM 4YHCJIE Ha
MIPOLIEHTHI, JOJM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOTH, 33J]a4i U3 00JIACTH YIPaBJICHUS JIUUYHBIMU U CEMEHHBIMU
(uHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M HX
CUCTEMBbI 1O YCJIOBUIO 3a/layH, MCCJIENIO0BaTh IOJYYEHHOE pEIIeHUuEe U
OLICHUBATh MPABJONOAOOHOCTh pPE3yabTaTOB; YMEHHUE MOJEIUPOBAThH
pealibHbIE CHUTYallMM Ha SI3bIK€ MAaTeMaTHKH; COCTaBJISATh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEA0BAThH
MIOCTPOCHHBIE MOJIETM C HCIOJIb30BAaHMEM  ammapara  aireOpsl,
HMHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT

YMeHue onepupoBath MOHATUSAMU: CpeAHee apupMeTHUecKoe, MeJuaHa,
HauOoJbIlIee U HANMEHbIIIee 3HAUCHUS, pPa3Max, JUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATD
nH(pOopMaIIKIO, IPEICTABICHHYIO B TAOMUIaX, HA AUarpaMMax, rpadukax,
OTPaXKAIOIIYIO CBOMCTBA PEabHBIX MPOLIECCOB U SBJICHUI; MPEACTABIATh
nHpOpMaLIMI0O € TIOMOINBIO TalNWIl W JuarpamMm; HCCIeloBaTh
CTaTUCTUYECKUE JIaHHBIC, B TOM YHUCIIE€ C MPUMEHEHHEM TIpapuuecKux
METO/IOB U DJIEKTPOHHBIX CPEJICTB; TPaPUIECKH UCCIIEIOBATH COBMECTHBIE
HaOJII0JICHUS C TTOMOIIBIO TUarpaMM PacCEUBaHUS U IMHEWHON perpeccuu




YMeHue onepupoBaTb IOHATHUSAMHU: CIyYaWHBIA ONBIT M CIIy4ailiHOE
COOBITHE, BEPOATHOCTH CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpaUIeCKUX METO/I0B; MPUMEHSThH
(GopMyJIBI CIIOKEHUS M YMHOXEHHS BEpOSTHOCTEH, (HOopMyny MOTHOU
BEpOATHOCTH, popmyny bepHymnm, komOuHaTOpHBIE (aKThl U (POPMYIIBL;
OLIGHUBATh BEPOSTHOCTH pEaJbHBIX COOBITUH; YMEHHE OIEePHPOBATH
NOHATUSAMM: ClIydaliHas BEJIMYMHA, paclpe/ielieHue BepOATHOCTEH,
MaTeMaTH4eCKOoe OXHMJaHHWe, IUCIEpPCHUs U CTAHJAPTHOE OTKIIOHEHUE
CllyyallHOM BeIMYUHBI, (QYHKLMU paclpelesieHuss U IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOI0 U HOPMAJILHOTO paclipelesIeHuil; yMeHue
HCIOJIb30BATh CBOMCTBA M3YUEHHBIX PACIIPECIICHUH /Ul pelIeHus 3a/1a4;
3HAaKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIIUX YHCEJ, METObl BEIOOPOUHBIX
UCCIIeIOBAaHUM; yMEHHE NPUBOIUTH HPUMEpPbl MPOSIBICHUS 3aKOHA
OONBIIMX YHMCEd B NPHUPOJIHBIX M OOIIECTBEHHBIX SBICHUSX; YMEHHE
OIIEpUPOBAThH MOHATHAMU: COUYETAHHUE, NIEPECTAHOBKA, YUCIIO COUYETaHHH,
YUCIO  IepecTaHOBOK; OuHOoM  HblOTOHa; yMeHUE  HpPUMEHSTbH
KOMOWHATOPHBIE (GaKTHl U PACCYKACHUS JUIS PEIICHUs 3a7a4; OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA; COCTABIATh BEPOITHOCTHYIO MOJEIH U
WHTEPIPETHPOBATH NOJTYYCHHBIA PE3yIbTaT

YMmenue OIICpHUpOBaATh IMOHATHAMH: TOYKA, TIIpsAMaAdA, IIJIIOCKOCTD,
IPOCTPAHCTBO, OTPEC30K, JIYY, BSJIMYNHA yTJI4, IUTIOCKUM yroi, ,Z[ByrpaHHBIfI
yroi, TpéXFpaHHHﬁ YroJi, CKpCnuBaronuecsa npsAMsbIC, IMapajuICIIbHOCTb U
NEpUCHAUKYIIIPHOCTD HNPAMBIX U HHOCKOCTCﬁ, yYrojia Mexay IMNpsIMBIMH,
yrojia Mexay HpHMOﬁ U IIIOCKOCTBIO, YIroJl MCXKAY IINIOCKOCTIAMU,
pacCTodHrue OT TOYKU OO INNIOCKOCTH, PACCTOAHUC MCIKAY HNPAMBIMU,
PacCTOAHNUEC MCKAY INNIIOCKOCTAMU, YMCHUC HCIIOJIb30BATH IPU PCIICHHUU
3ala4 U3YUCHHBIC (I)aKTBI U TCOPCMbI INIAHUMCTPUHN; YMCHUC OLCHUBATH
PasMEpLL 00BEKTOB OKpyXKaromero Mupa, CTPOUTb MATCMATHYCCKUC
MOJCIIM C IOMOIINBKO T'COMCTPUYUCCKHUX MOHATUH H BCJIMYMH, PCIIATH
CBA3aHHLIC C HUMU IMPAKTHYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIAIAL (GUTYpHI, 00BEM (QUTYpHI,
MHOTOTPaHHHK, NMPAaBHJIBHBIH MHOTOTPAaHHUK, CEYCHHE MHOTOrpaHHHKA,
Ky0, mapajuienenuries, mpu3Ma, NUpamuaa, (Gurypa M HOBEPXHOCTH
BpallleHUs, MWIWHAP, KOHYC, Imap, cdepa, Iomaas cdepsl, IUIONaIb
MOBEPXHOCTH NHPAMHJBI, TPU3MBI, KOHYCa, IWIMHApA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeenuIe/1a, TMPaMHIbl, IPU3MBL, IIMIHHIIPA,

KOHYycCa, IIapa, pa3BEPTKAa IMOBEPXHOCTH, CEUYECHMs] KOHyca W LWIMHJIpA,
rapajuieJIbHbIE OCU WJIM OCHOBAHMIO, CEUEHHUE 111apa, MNIOCKOCTh, KaCaroIasicst
chepbl, UWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE MHOTOTpPaHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (QUIyphl U TOBEPXHOCTH BpallleHUS, HX
CEYEeHMs, B TOM YHCIE€ C IOMOIIBIO 3JEKTPOHHBIX CPEJICTB; YMEHHUE
MPUMEHSITh  CBOIICTBA  I'E€OMETpPUYECKUX  (uUryp,  caMOCTOSATEIHHO
(dbopMynupoBaTh OMpPENEICHUS U3y4aeMbIX (UTYp, BBIIBUIaTh TMIIOTE3bI O
CBOMCTBaX M TMpPH3HAKAX TEOMETPUYECKHX (Uryp, OOOCHOBBIBATH WIIU
OIIPOBEPraTh UX; YMEHHE MPOBOIUTH KJIACCH(PHUKAINIO (GUTYD MO Pa3TUIHBIM
[IPU3HAKaM, BBIIIOJIHITH HEOOXOIMMBIE JJOTIOIHUTENbHBIE TTOCTPOEHUS
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YMeHHe ~ omepupoBaTh  NOHATUSAMHM:  JIBUKEHHE B IPOCTPAHCTBE,
napajyieNIbHblii MEPEeHOC, CUMMETpPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHuWe TOJO0Ms, MOJOO0HBIE (UIYpBl; yMEHUE
pacrio3HaBaTh paBHblE M MOJOOHBIE (QUIYpBl, B TOM 4YHCIE B HIPUPOAE,
HCKYCCTBE, apXUTEKType; HMCII0JIb30BaTh N€OMETPUYECKHE OTHOILEHUS NpHU
peleHny 3a/1a4; HaXOIUTh T€OMETPHUYECKHE BEIMYMHBI ([UIMHA, YTOI,
Io1aib, 00bEM) NP PELIEHUH 3a]1a4 U3 APYTUX y4eOHBbIX MPEIMETOB U U3
peaTbHON JKU3HU; YMEHHE BBIYHCIISTH T€OMETPHUECKHE BEIWYMHBI (JTUHA,
YTOJI, TUIOIAAb, OOBEM, TUIOMAAb TOBEPXHOCTH), WCIIONB3YS H3YyUeHHBIE
GbopMyIBI ¥ METOJIBI, B TOM YHCIE: IUIOMIAIh MOBEPXHOCTH IMHPAMUIIBI,
MPU3MBI, KOHYCA, [IMIHH]IPA, IO Ib chephl; 00bEM KyOa, MPSIMOYTOIHLHOTO
napaielienuresa, MMpaMHuIbl, TPU3MBI, IWIHHpPA, KOHYyCa, [apa; yMEeHUe
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (QUTYD
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YMeHHE ONIEepUpOBaTh IOHATUSMHU: IPSAMOYrOJIbHAs CHCTEMa KOOPAMHAT,
BEKTOpP, KOOPIMHATBI TOYKHM, KOOPAMHATBI BEKTOpA, CyYMMa BEKTOPOB,
MPOU3BEJCHNE BEKTOpa Ha YHCIO, pa3loKEHHE BeKTopa Io 0Oasucy,
CKAJIPHOE  IIPOM3BEIECHUE, BEKTOPHOE IPOU3BEACHHUE, Yroll MEXIY
BEKTOPAaMH; YMEHHUE HUCIOJb30BaTh BEKTOPHBIN U KOOPAUHATHBIA METOJ IS
pEILICHHsI TEOMETPUYECKUX 3a/1a4 U 33/1a4 JPYTUX yu4eOHbIX IPEAMETOB
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YMeHue BBIOMpATh MOAXOMSAIIUN METOM JJisi PEIICHUs 3a]a4d; TTOHUMaHUe
3HAUMMOCTH MaTeMaTUKH B M3YUYCHUM NPUPOAHBIX U OOIIECTBEHHBIX
MIPOLIECCOB M SIBJIGHUH; YyMEHHME paclo3HaBaTh IPOSIBICHUE 3aKOHOB
MaTEeMaTUKHU B UCKYCCTBE, YMEHHUE ITPUBOJAUTH

IIPUMEPBl MAaTEMaTUYECKUX  OTKPBITUM POCCUHCKOM W MHPOBOWU
MaTE€MaTU4YeCKON HayKu




HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

Kon
1 Yucna u BIYUCICHUSA
11 Hatypanbhble u nesnsie uncina. [Ipu3Haku eTuMoCcTH LeNbIX Yucest
Pammonanbupie yncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOICHTHI,
1.2 GeCKOHEUHBIE MEPHOANYECKHE IPOOH
Apudmernaeckuit KOpPEHb HaTypaJIbHON CTEIICHU. HevictBus c
1.3 .
apu(pMEeTHYECKUMH KOPHSIMHU HATypaJIbHOM CTETEHU
Crenensb ¢ 1eabIM nokaszareneM. CTeneHb ¢ palioHAIbHBIM I0Ka3aTelIeM.
1.4 .
CaoiicTBa cTENEeHU
CuHyc, KOCMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
1.5 apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JTOTapH(PMbI
JlelicTBuTenbHbIE YHCIa. ApuQMETHYECKHE OIepaluu ¢ JCUCTBUTEIbHBIMU
17 yrcaamu. [IpuOmmkEHHBIE BBIYUCICHUS, TMpPaBHIa OKPYIJICHHS, MPHUKHIKA MU
' OIICHKA Pe3yJIbTaTa BHIYUCICHUI
1.8 [IpeobpazoBaHue BEIpaXKEHUI
19 KommnnekcHble uncna
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMUUECKUE YPABHEHHS
2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbHbIC U JOTapu(MHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA




2.9

CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu
211 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeanuTeab MaTpULIbI
3 OyHKIIMU U Tpaduku
OyHKIUA, crnocoObl 3aganus ¢GyHkuuu. ['paduk dyakmuu. BzanmHo oOpaTHbIe
31 ¢bynkuuu. YétHele u Heu€éTHble GyHKuuuU. [lepruoanueckue GpyHKIMU
OOnacte ompeneneHuss ¥ MHOXECTBO 3HaueHWH ¢(ynxnun. Hymm dyHkmmm.
[IpomexyTku 3HaKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIHH.
3.2 Maxkcumymbl 1 MUHUMYMBI (pyHKIMH. Hambonpliee n HauMeHbIlee 3HAUYCHUE
(GyHKINN Ha TPOMEXKYTKE
CrenenHass QpyHKIUS C HaTypaJbHBIM M IIeNBIM IOKazateneM. EE cBoiicTBa u
3.3 rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U IrpaduKH
Touku pazpbiBa. AcuMnToThl rpadukoB ¢pyHkuuid. CBoiicTBa QPyHKIUA,
3.6 HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH
Apudmernueckas  u reoMeTpHUecKast nporpeccun. Dopmyna
3.8 CJIOXHBIX IPOLICHTOB
4 Havana marematnueckoro ananusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (DYHKIIUN
[IpumeneHne npou3BOAHON K HCCIEAOBAHHIO (YHKIMI HAa MOHOTOHHOCTh WU
49 sKkcTpeMyMbl. Haxoxk/ieHne HanOobIIero 1 HaMMEHBIIEero 3HaYeHHs QYHKINUU Ha
' OTpe3Ke
4.3 ITepBooGpasnas. Murerpain
5 MHoOXecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKeCcTBaMu. J{narpammel Ditniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA




6.1

OmnucarenbHas CTaTHCTHKA

6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®durypsl Ha TUIOCKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaICHUS
7.5 KoopauHatsl 1 BEKTOPBI




