MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHHCTEPCTBO 001ero ¥ NPo(ecCHOHAIBHOI0 00pa30BaHNUA
PocroBckoit 00s1acTH

Yupasiaenue oopazosanus ropoaa Pocrosa-na-/{ony

MyHuIMNIAJIbHOE AaBTOHOMHOE 00111e00pa30oBaTe/ibHOE YUpeKIeHue

r.PocroBa-na-/{ony "I'mmuazus Ne34 umenun Uymauenxko . M."

PACCMOTPEHA COT'JTACOBAHA VTBEPXJEHA

MO marematuku IIpencenarens MC Hupextop MAOY
"I'umuazus No34"

[letnnuna A.1. Opnosa C.B.

[TpoTokoin Nel ot «27» 08 [Tpotokon Nel ot «28» 08 Yepemimkos M.A.

2026 r. 2026 T. ITpukas Nel ot «29» 08
2026 r.

PABOYAS ITPOTPAMMA

(ID 11943084)

yueOHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

r.Pocros-na-/lony 2026






HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO W TMO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHS TEOMETPHH B HANpPABICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO W HICATBHOr0, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
y4daluxcsi, a TaKKe KayeCTB MBIIUICHUs, HEOOXOMWMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaKCHUS OKPYXKAIOMIETO0 MHpPA, YCIOBHUE YCIEITHOTO IMMO3HAHUS W AKTHBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3ajadya (HoOpMUpOBaHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIILICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — o0O0meoOpa3oBaTeabHOe U OOLIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
1O CMEUHUATLHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM HUCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHUE YMEHHUS, CBA3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSIX B MPOPECCUOHATIBHON ACSATEIBHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue ymeHHUs pacrlo3HaBaTh Ha YEpTekKaX, MOACIAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BpPAIIeHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH,  HCCIEIOBATEIBCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W MPU U3YYECHUU APYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATD MMOJYUYCHHBIC PE3YJIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
IpoCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue oOpasza MPOBOJUTCS € OMOpPOM Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TJIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yIbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IeHNEM TPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[1apaJUUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTD IIPSAMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaienenurne; MoCTpPOSHUEe CeYeHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YrOJl MEXAY INPIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHUS INPU3MBI; MpsMas U HAKIOHHAs NPU3MBbI; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuibl. [IpaBunbHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nojeKa’ip U ukocasap. CeueHus: MpU3Mbl U TUPAMHUJIBIL.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TMOJHOM MOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas M OCh, IUIONIaJh OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHApPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJIFHOTO Tapajuienenurena u cieactBus u3 He€. OO0BEM HUIUHAPA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyiebHOE OCHOBAHUIO W MPOXOASIIEe 4Yepe3 BEPIINHY), CEUEHUs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienrne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KOOpIMHAaTHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB U POCCUHMCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBoro U 6e3omacHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIBTYpPbhl, IOHUMAaHUEM BIIUSHHS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KArOIICH cpeabl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YeIOBEYSCKON JCATEIBHOCTH, JTAloOB €&
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elCmBUAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU OeliCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornyeckue AecTBUA:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
nmpoTtuBopeursi B (aKkTaxX, JAHHBIX, HAOIIOACHUSAX W YTBEPXKICHUSIX,



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOI0), BHICTpaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITETILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATh 0OOOIIEHUSI U BBIBOJBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM Mpe/ICTaBICHHUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpoOpMUPOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXCA.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATH MOJyYEHHBIN pe3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3zjiMyMe M CXOJICTBO IMO3UIIMIA; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTECPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM pElIeHUs 3a]1au, BBIOUPaATh CIIOCO0 peleHus
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIHUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacMoiOkKEHUE MPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHMK, BBIMTYKJIBIH W HEBBITYKIIBIHU
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccuukaruu  (BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOTPAHHUKH; TIPABUJIbHBIE
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CceueHHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MaTEMaTHUYECKUX 3aJlad Ha BBIUYMCICHUE PACCTOSIHUM MEXIY JTBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AHATUTUYECKUE METOJbl TMPH PEIICHUU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpuMEHEeHueM (QOopMys; BBIYUCHATH COOTHOIIEHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekatp, mnpeoOpa3oBbIBaTH U HUHTEPIPETUPOBATH HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaT, mpocTEWIINE NPOTPaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIE 3HAHHUS HA MPAKTHUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MMOHATHI U TeOpeM, anmapara aireopsl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpasyrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEpXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIK B cdepy u
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: IEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE€ MPOU3BEACHUE, PACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIarOoB PEUIEHUs, €CIU YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/bI IIPU PELIEHUU CTAHIAPTHBIX MATEMAaTUUECKUX 3a]1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, UCCIEI0BaTh NOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (N (POBbBIE)
Kourpoububie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
1 BBenenune B ctepeoMeTpuio 10 https://m.eds00.ru/S2X6T9S4N
IT .
2 DAMBIC I IDIOCKOCTH B NPOCTPATICIRS . 12 1 https://m.edsoo.ru/A4FAT4AL1Q
[TapanienbHOCTh NPSMBIX U TNIOCKOCTEN
I1
3 epHeHHmfyMpHOCTB MPAMBIX H 12 https://m.edsoo.ru/H6S9B2H3C
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/V1P7V405P
5 MHororpaHHuKH 11 1 https://m.edso0.ru/H4T8T003J
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 1 https://m.edsoo.ru/YOB4Q4U6W
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue

NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Tena Bpaiienus 12 https://m.edso0.ru/S522P7H5N
OO6bEMBI TEN 5) https://m.edso0.ru/U2Z5G4Q9N
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/K7Z1X5A7E
I1
OBTOpEHHE, O606meHI:Ie’ 7 1 https://m.edsoo.ru/T4M8POI5F

cucreMaTrui3anus 3HaHuu

OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB

Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue

n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI

padoThI padoThI
OCHOBHBIE TIOHSATHS
CTEPEOMETPUHU: TOUKA, TIPsIMas,
MJIOCKOCTh, IPOCTPAHCTRBO.
[IpaBuna n3o0pakeHus Ha
1 P P 1 https://m.eds00.ru/S0S2Y902Z

PUCYHKaX: U300pasKeHUS
IIJIOCKOCTEH, MapauIeNIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

[TonsTusa: nepecekaronecs
2 MIJIOCKOCTH, TIEPECEKArOITUECS 1 https://m.edso0.ru/N8V5J9H6P
MpsiMast ¥ TNIOCKOCTh

[TonsTHS: TIEpeceKaronuecs
3 IIJIOCKOCTH, TIEPECEKAIOITUECS 1 https://m.edsoo.ru/U212H4R9X
psiMasi ¥ MIOCKOCTh

3HaKOMCTBO C MHOI'OI'paHHUKAaMHU,
I/1306pa)KeHI/IC MHOT'OI'PAaHHHUKOB Ha

4 1 https://m.edsoo.ru/N4W710A5S
PHUCYHKaX, Ha MPOEKIIMOHHBIX
yepTrexax
HavanbsHbie cBenenus o kyoe u

5 TTMIPAMIIC, HX PasBEpTIH H 1 https://m.edso0.ru/D3G0U4V6T

mozenu. CeueHus
MHOTOTPaHHUKOB



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T

HavanbsHbie cBeieHus o Kyoe u
IIApaMHU/JIE, UX Pa3BEPTKU U
Mozenu. Ceuenus
MHOTOT'PaHHUKOB

https://m.edso0.ru/C7R7N3P7Z

ITousarre 06 aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/Y5R6S2W4D

IlousiTe 00 aKCMOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/X4H7V6K7P

IlousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHHU U
CJIEICTBUS U3 HHUX

https://m.edsoo.ru/Y1T1U8Y5S

10

ITouaTtue 06 akCHOMaTUYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHN U
CHEACTBHS U3 HUX

https://m.edsoo.ru/U9FIN7T3X

11

Bzanmuoe PacCIioJIOKECHHNE
IPAMBIX B ITPOCTPAHCTBE:

ICPECCKAOIMUCCA, IMapaJuICIbHBIC

" CKPCIIUBAIOIUECCA IIPAMBIC

https://m.edso0.ru/Q4H1S4S9C

12

[TapannenbHOCTb NPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE:
NapajuieIbHbIE IIPSMBIC B
MIPOCTPAHCTBE; APaJUICIBHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/B9HON6RIT



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T

[TapamienpHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 . https://m.edsoo.ru/U4B514D0O
[TapamenpHOCTE IPAMON U
IJIOCKOCTH
h%

14 FAIBL € CONATIPARIICHHbIMI https://m.edso00.ru/O9F7F7S7L
CTOpOHAMH
h%

15 FOTL MEXULY HPAMBIMH B https://m.edsoo.ru/M2W6K4M1C
MPOCTPAHCTBE
Yron me

16 FOTL MEMULY TIPAMBIMH B https://m.edsoo.ru/U4P7UONSC
MPOCTPAHCTBE
I1 i:

17 APATIIEROBTR THOCROCTER https://m.eds00.ru/W5I1H7VIH
MapajuIeNIbHbIC MIOCKOCTH
Croii

18 pouctpa ru[apameanHX https://m.edsoo.ru/V3C9AOLOE
IJI0CKOCTEH
[Ipocreiimre TpoCTpaHCTBEHHbBIE

19 (burypsl Ha TUIOCKOCTHU: TETpa’p, https://m.edsoo.ru/K2B6X6Z6F
Ky0, mapassienenurne/

20 [TocTpoenue ceuenunii https://m.edso0.ru/C3U4V315K

21 [TocTpoenue ceuennii https://m.edsoo.ru/\V0J4J9P1L
KounTponbnas pabora o teme
HH

22 DHMBIC 1 IDIOGROCTH B https://m.edsoo.ru/L418D3P1J
npoctpancte. [lapaniensHOCTb
MPSAMBIX U IIOCKOCTEH"
[lepnieH TUKyIAPHOCTD MPSMOM U

23 IIJIOCKOCTH: NIEPIECHAUKYIIAPHBIE https://m.edso0.ru/G9L6L7U1I
MPsIMBIE B POCTPAHCTBE
IT

24 DAMBIC TEPQIIICILHRIC 1 https://m.edsoo.ru/N20302C3R

NEPpUCHAUKYIIAPHBIC K IINIOCKOCTHU



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R

25

[IpsiMble napajuienbHbIe U

NECPpHNCHAUKYIIAPHBIC K INIOCKOCTHU

https://m.edsoo.ru/ESE5Z5R4W

26

[Ipu3Hak nepnesauKyIspHOCTH
IPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/C4F9P3B6C

27

[Ipu3Hak nepnesauKyIspHOCTH
PSIMOM U TUIOCKOCTH

https://m.edsoo.ru/E6R4R202J

28

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

https://m.edso0.ru/S8U6G904R

29

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

https://m.edsoo.ru/L7F8S016D

30

Teopema o npsimoit
MEePIEHANKYIISIPHOM TIIOCKOCTH

https://m.edso0.ru/0O7L4Vv3D6U

31

[lepnieHauKyNsip ¥ HAKJIOHHBIE:
paccTosiHuEe OT TOYKH 0
MIJIOCKOCTH, PaCCTOSTHUE OT
NPAMO# A0 IIIOCKOCTH

https://m.edsoo.ru/R7P7D2B2Z

32

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

https://m.edsoo.ru/V70O1R9G6M

33

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC:
PaCCTOAHUEC OT TOYKHU 10O
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edso0.ru/S0Q975D9X

34

[leprieHAUKYNSAp U HAKIOHHBIE!
paccTossHUE OT TOYKH JO
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 IJIIOCKOCTH

https://m.edso0.ru/S6G8J9U00



https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O

35

VYIubl B IPOCTPAHCTBE: YO
MEKy NIPSIMOM U IJIOCKOCTBIO

https://m.edsoo.ru/Z4J2E9W3F

36

JIByrpaHHBIN yroJi, JUHEHHBIN
yroJI IBYTPAHHOIO yIJla

https://m.edsoo.ru/COX9F9B1H

37

JIByrpaHHBIN yroJi, JUHEHHBIN
yroJI IBYTPAHHOIO yIJla

https://m.edsoo.ru/A3Y2P8PIR

38

[IepneHUKyYIAPHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/Z1L1L4W00

39

[lepnenuKyIApHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTU IBYX
IJIOCKOCTER

https://m.edsoo.ru/F3K7G7B3Z

40

[lepieHAMKYISAPHOCTH
TUIOCKOCTEM: MTPU3HAK
MEPIEeHIUKYIAPHOCTU JBYX
IJIOCKOCTEHN

https://m.edsoo.ru/P0Q7H2S4U

41

Teopema o Tpéx
MePIeHIUKYIIApax

https://m.edso0.ru/Y8YOR3X7G

42

Teopema o Tpéx
MEepHEHIUKYIISIpax

https://m.edsoo.ru/F8W6G114K

43

Teopema o Tpéx
MEepIEHIUKYIIIpax

https://m.edsoo.ru/E7TW7R1NSK

44

KOHTpOJ'ILHaH pa60Ta 10 TCMaM

"[lepneH IUKYISPHOCTD NPSAMBIX U

mockocTel" u "YTibl MeXay
MPSIMBIMU U TIIOCKOCTSAMU"

https://m.edsoo.ru/X5U3G6K5F



https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTI'OTPaHHUKA, BBITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

https://m.edsoo.ru/K4P319C8T

46

[Ipu3ma: n-yronpHas npusma;
TpaHu ¥ OCHOBAHHUS TIPU3MBEI,
npsiMasi ¥ HAKJIOHHAS TIPU3MBI;
OOKOBas U MOJIHAS TOBEPXHOCTh
TIPU3MBI

https://m.edsoo.ru/B5V5V7J1J

47

[Tapamnenenurnen,
MPSIMOYTOJIBHBIN ITapasuIeICINIIE ]
U €ro CBOWCTBA

https://m.edso00.ru/O1Y5N7C5G

48

[Tupamuga: N-yroapHas
NMpamMuia, TpaHud U OCHOBAHUE
nupamMuibl; 00KOBask M MOTHAS
MMOBEPXHOCTh MUPAMHU/IBI;
MIpaBUJIbHAS U yCEUEHHAS
nupamuaa

https://m.edsoo.ru/EOP3T7B8Q

49

[TpaBusIbHBIC MHOTOTPAHHHUKH:
HOHSTUE IPABHIBHOTO
MHOTOI'PAaHHHKA; IPABUIIbHAS
npU3Ma U paBHJIbHAS THPAMH/IA;
HpaBHIbHAS TPEYTOJIbHAS
UpaMu/ia U MPABUIIbHBIH
TeTpa’p; Kyo

https://m.edsoo.ru/P5D7S5W2N

50

Hpe):[CTaBHeHI/Ie O IMPpaBUJIbHBIX
MHOT'OIpaHHUKAX: OKTa3ap,
AOACKAd AP U UKOCAdP.

https://m.edsoo.ru/Q1D7D1T8B



https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI

ol 1 https://m.edsoo.ru/HEH3K8Y2V
CUMMETPHUHU B MUPAMUJIAX,
napajuieJienumneaax, mpaBUiIbHbIX
MHOTOTpaHHUKAX
Brrunciaenue 31eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edso0.ru/V6G2M2X5J
JTUarOHAJIU, YIIIbI
[Tmomans 60KOBOM MOBEPXHOCTH
Y MTOJTHOW MTOBEPXHOCTHU MIPSMOM
53 MPU3MBI, TUIOIA/Ib OCHOBAHUH, 1 https://m.edsoo.ru/Q7L2K9F3R
TeopeMa 0 G0KOBOM MOBEPXHOCTH
NPSAMOUN MPU3MBbI
[Tmomanps 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTHU MPABUIILHOM
54 MMUPaMU/IBI, TEOPEMa O TIIOMIATH 1 https://m.edsoo.ru/Y9D4A9MOX
OOKOBOM IMOBEPXHOCTH YCECUEHHOM
MTUPAMU/IBI
55 Kontposeras pabora o reme 1 https://m.edso00.ru/S1S1U3I3Y
"MHororpaHHuku"
56 [TousTue 06 00BEME 1 https://m.edso00.ru/S8H2N6170
57 O0BEM TMpaMuUIBI 1 https://m.edsoo.ru/V8Q5A2P2L
58 O0BEM TUpaMuUIBI 1 https://m.edsoo0.ru/Y1Z6B618C
59 OO0BEM UpaMuIbI 1 https://m.edsoo.ru/R6WO0OVS8I3N
60 O0BEM UpaMuIbI 1 https://m.edso0.ru/J1V612C7M
61 O06BEM npu3MBbI 1 https://m.edsoo0.ru/Z0E6GIA8Q
62 O06BEM npu3MBbI 1 https://m.edsoo.ru/T6P703L5M



https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M

63

O0BEM pu3MBI

https://m.edsoo.ru/M5G4J509U

64

KonTtposnsHas paboTa o teme
"O06bEMBI MHOTOTPAaHHUKOB"

https://m.edsoo.ru/GOP0S7M6B

65

[ToBTOpenue, 06o0mIeHNE
CHUCTEMaTU3alrs 3HaHHM.
[Toctpoenune ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/C2R7A6B1E

66

[ToBTOpEHue, 06001EeHNE
cUCTEMaTU3alus 3HaHUMN.
Brruncnenue paccTossHU: MEXIy
JBYMS TOUKaMH, OT TOYKHU 10
MPSAMO#, OT TOYKH JI0 TJIOCKOCTH,
MEKy CKpEIBAKOIIUMUCS
IPSIMBIMH

https://m.eds00.ru/M6T90Q1G7C

67

Hrorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/O6W904C4F

68

[ToBTOpEeHME, 0600IIEHNE
cUCTeMAaTH3aIys 3HaHUH.
Brruucienue yriioB: Mexmy
CKPEITUBAIOIIUMHUCS TPSIMBIMH,
MEXTy MPSMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

https://m.edso0.ru/C6J1P206S

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paamnyc,
JTMaMEeTp; TUTOIIA/Ib TOBEPXHOCTH

cdepbl

4.09

https://m.edso00.ru/Y752X9Y1D

B3aumHoe pacmonoxenue cheps
M IUTIOCKOCTH; KacaTelbHas
MJIOCKOCTH K cepe; mioman

cdepbl

11.09

https://m.edsoo.ru/Y1L6L3Q9W

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

18.09

https://m.edsoo.ru/F9Z1J5V2M

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUICCKOM
MMOBEPXHOCTH, OCh

MWIAHIPUIECKOH MOBEPXHOCTH

25.09

https://m.edsoo.ru/T4X8R6S5P

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yroImas u
OCh; IIJIOIab OOKOBOM M MOJHOM
MMOBEPXHOCTHU

2.10

https://m.edsoo.ru/T3I0T9EOD

N300paxkenue nunuHapa Ha
IIoCcKoCcTH. Pa3zBépTka
uunuuapa. CedeHus MUIMHIpa
(TIIOCKOCTHIO, MapalIeIbHOM
WM NIEPIEHIUKYIISIPHON OCH
WIHH]IPA)

9.10

https://m.edsoo.ru/S3W1M1K8N



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N

Konnueckas moBepXHOCTS,
o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW IMOBEPXHOCTH

16.10

https://m.edsoo0.ru/P5F6Z919X

Konyc: ocHOBaHue u BepivHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOH U MOJHON MOBEPXHOCTH

23.10

https://m.edso0.ru/R8Z5E7C2T

VYceuéHHbIN KOHYC: 00pasyrolue
U BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

6.11

https://m.edso0.ru/N5D8T8T4J

10

N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IJIOCKOCTBIO,
MapajieIbHOM OCHOBAHUIO, U
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

13.11

https://m.edsoo.ru/14D8U2M2W

11

KomOunamms Ten BparieHus u
MHOTOTPaHHUKOB

20.11

https://m.edsoo.ru/O4E3T6W0D

12

MHoOrorpaHHuK, OMMCaHHbIN
okoJio chepsl; cepa, BucaHHAS
B MHOTOTPaHHUK WJIH B TEJIO
BpaIleHUS

27.11

https://m.edsoo.ru/J1K5F8C2A

13

ITousarue 00 00péMme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

4.12

https://m.edsoo.ru/Q0W5V2D4Y

14

O0BEM MIMHIpa, KOHyca

11.12

https://m.edsoo.ru/N4K3R2H3I

15

O06béM mapa u miaomaas chepbl

18.12

https://m.edsoo.ru/N4Z000K3V

16

[TogoGHbBIE TeNna B TPOCTPAHCTBE.
COOTHOILIIEHUS MEKTY

25.12

https://m.edsoo.ru/H3R3M2N9R



https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R

IIJIOIIAIIMU [IOBEPXHOCTEH,
00BbEMaMH TOAOOHBIX TET

17

KonTponsHast paboTa mo Temam

"Tena Bparmenus" u "OO0beMbI

Ten"

15.01

https://m.edsoo.ru/l171710K5Z

18

BekTop Ha III0CKOCTH U B
MPOCTPAHCTBE

22.01

https://m.edso0.ru/X9K2X00Q4E

19

CI10)KeHr€e U BEIYUTAHUE
BEKTOPOB

29.01

https://m.edso00.ru/Z3S9D1F7W

20

YMHOKEHHE BEKTOpa Ha YUCIIO

5.02

https://m.edsoo.ru/B6M9COH8G

21

Pasnoxenne BexkTopa 1o Tpém
HCKOMILIaHAaPHBIM BEKTOPaM.
[IpaBuino napannenenunena

12.02

https://m.edso0.ru/J1Z5D574K

22

Pemenne 3amad, cCBSI3aHHBIX C
MPUMEHEHHUEM TTPABUJI JIEHCTBUI
C BEKTOpaMu

19.02

https://m.edsoo.ru/Z0J2C1G2L

23

KoopnHaTHO-BEKTOPHBI METOT
MIPU PEIICHUH TEOMETPUUECKHIX
3a1a4

26.02

https://m.edsoo.ru/N9Q4H2D20

24

[IpsimoyromnpHas cucrema
KOOpPJUHAT B POCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3axauu B
KOOpJIuHaTax

5.03

https://m.edsoo.ru/R2L4B1S4Q

25

Yroa Mex 1y BEKTOpaMH.
CkansipHO€ MpOU3BENECHUE
BEKTOPOB

12.03

https://m.edso0.ru/Q7R3Q6D9T

26

Brrunciaenue YIJIOB MCXKIY

19.03

https://m.edsoo.ru/N611F1V3X



https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
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https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X

MPpsAMBIMHA U IIJIOCKOCTAMUA

27

KonTtposneHas paboTa o teme
"BeKTophl U KOOpAUHATHI B
npocrpaHcTae”

26.03

https://m.edsoo.ru/D2J7V7ETW

28

[ToBTOpEHUe, 0600IICHNE U
cucTeMaTu3anus 3HaHUH.
OcHoBHblI€ (UTYpHhI, PaKTHI,
TEOpeMBbI Kypca IUTaHUMETPUHN

9.04

https://m.edsoo.ru/E7B6D4D6U

29

[ToBTOpEeHue, 0600IICHNE U
CUCTEMaTU3alUs 3HAHUMN.
OcHoBHbI€ (HUTYpHI, PaKTHI,
TEOpPEMBI Kypca IJIaHUMETPUU

16.04

https://m.edsoo.ru/O8W1N3W5H

30

[ToBTOpEeHUE, 0600IIEHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
TJIAHUMETPUHU U METOJIBI X
pereHus

23.04

https://m.edsoo.ru/H2H5NOROQ

31

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
IJIAHUMETPUHU U METOJIbI X
pereHus

30.04

https://m.edsoo.ru/NOT3S8F4A

32

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3aIlHs 3HAHUM.
OcHoBHbIe (HUTYpHI, PaKTHI,
TEOPEMBI Kypca CTepEOMETPUHN

7.05

https://m.edsoo.ru/A8C3N2J5C

33

Hroropas KOHTPOJIbHasA pa60Ta

14.05

https://m.edsoo.ru/YOX8ROF9J

34

[ToBTOpEHue, 0600ImEeHNE U
cucTeMaTH3allHs 3HAHUH

21.05

https://m.edsoo.ru/T6X6E5K7I

OBIIEE KOJIMYECTBO YACOB I1O

34



https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q
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https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS M3 HUX MPH PEIICHUH
' reOMETPUUECKUX 3a7a4
-3 OmnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHINKYISPHOCTH
' MPSIMBIX U INTIOCKOCTEN
-4 Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U TJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN Yrojl, TpPaHU JBYI'PAHHOTO YTJa,
7.5 pedpo IBYrpaHHOTO yria, TUMHEHHBIN yroJl IBYrPaHHOTO YyIJia, TpaayCcHas
Mepa IBYTpaHHOro yria
_ OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKIIbIH
' MHOTOTPaHHHK, 3JIEMEHTbl MHOTOTPaHHUKA, TPABIIbHBII MHOTOTPaHHUK
27 Pacrio3naBath OCHOBHbBIE BHIbl MHOTOTPAaHHUKOB (ITUpaMua, MpHU3Ma,
' MPSIMOYTOJIBHBIN MapajuieenuIe;], Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
- KIaccu@ukanuy  (BBINYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TMPSIMbIE U  HAKIOHHBIE IPHU3MBL,
napasuieIeHIe bl )
- OmnepupoBaThb HNOHATHSAMMU: ceKyIas IUIOCKOCTB, CEUEHUE
' MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
- 11 CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJOM CJIEJIO0B, BBIMOIHATh

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC ICOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMaMm, IMNPpUMCHAA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
pPeICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO HpHMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHNN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHMCICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS TPSMBIMU, MEXAY MPSMONW U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHreM (GopMyJ, BEIUUCISATh COOTHOILIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, NpeACcTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (GaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiiX HECKOJbKO IIAaroB pPEIIECHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M AIIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL INPpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHATh MoTyyeHHbIE 3HAHUS Ha IPAKTUKE: aHAJTM3UPOBAThH PeabHbIe
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTUYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUN U
TeopeM, arnrnapara ajareOpsl, pelaTh NpaKTHUECKUe 3aJaul, CBA3aHHBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: [HJIHMHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3yloliyue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPALICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: I[IAPOBOM CErMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CIIOS, IIIAPOBOM CEKTOP
66 Bbruncnare 0o0bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSMM: MHOTOTPAHHUK, BIIMCaHHbII B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluucnaTe  COOTHOLIEHHMS MEXAYy IUIOIAASMHU TOBEPXHOCTEH W
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHM3Y; CTPOUTh CEUEHHUS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKHX (UTypax, TpPeICTaBIECHHYIO Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3aa4, MpeanojaraloliuX HECKOJbKO IIaroB PELIeHHs, €CJIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMHU OHHU

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJd MEXJIy BEKTOpaMM, CKAJSIPHOE IIPOU3BEIACHUE  BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEACHUE, pAacKiIaIblBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aa4d Ha JA0Ka3aTCIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEHICHUHA CTaHAapPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpPHUpOJIE U

KU3HU, paCliO3HAaBaTh IPOABJIICHUE 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TNPUMEHSATh HU3y4CHHbIE MOHSTHUS B IIpoOILEcce
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh PEAlIbHbIE CUTYAIlUU Ha SI3bIKE T€OMETPHH, HCCIeA0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, arrmapara anreOpbl, pemarh NpakTUYECKHe 3a7auu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnonokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss mpsMble. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajjiebHBIE TPSIMBIE B  MPOCTPAHCTBE,
MapaJIENBHOCTh TPEX MPSIMBIX, MNAPALICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHaIlpaBJICHHBIMU  CTOPOHAMM, YI'OJI MCXKIAY TMpPIMbBIMH B IMPOCTPAHCTBC.
[TapannensHOCTh MJIOCKOCTEN: MapajuieNbHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
mockocTeit. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI HAa TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumnes, moCTpOeHne CeUeHnun

7.3

[lepnenukynapHOCTh NPSAMON M IUIOCKOCTH: TEPIEHIAUKYISPHbIE MpsIMble B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIAPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEePIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJI, JMHEWHBIM yros AByrpaHHoro yria. llepneHaukynsp wu
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsMOU J0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEpHCHAUKYJIIApaxX

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennnen, priMOerJ'ILHLIfI napaJuijieJICIIUIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBast M IOJHAS MOBCPXHOCTH MUPAMUIBI, IpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHBHLIe MHOT'OIpaHHUKH: TIOHATHUC




MIPAaBUJIBHOIO MHOTOTPAaHHUKA, I[PAaBWIbHAsA IpPU3Ma M IPAaBWIbHAS IUPAMUIA,
MpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKka’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHPAMHJIAX, MMapajuiesenuIenax, IpaBuiIbHbIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHOH MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
IIOBEPXHOCTH M IOBEPXHOCTH IMPABWIBHOM NHMPAMHUABI, TEOpemMa O IUIOMAau

yceu€HHo# nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMICHUS MEXKY IIIOLIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlunuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 0Cb, IJIO0MIa/Ib OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroniue KOHNYECKONW MOBEPXHOCTH, OCh M BEpIIIMHA
KOHHYECKOW MOBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas M OcCh,
Iomaab OOKOBOM M TMOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOMAAb MOBEepXHOCTH ceprl. Banmuoe

PACIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCliIbHas IIJIOCKOCTb K C(bepe, IIomaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIJIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTI'OTpPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlicTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHIpA,

KoHyca. O0BEM 1mapa u miomaapb chepsl




[TogoGHple Tenma B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU

o7 MMOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX T
6.8 Ceuenust nunuHApa (MapajuylesIbHO M INEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOSILEE YePE3 BEPILUHY), CEUEHUS 11apa
Bexrop Ha miockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekTopaMm. [IpaBmio napasmenenunena. PemeHne 3amad,  CBA3AHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeEKTOpA.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCXKAY MPAMBIMHA W IJIIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUHA IN'€OMETPUUECKHX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hal
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJI, palflMOHAJILBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU NNO3MIMMOHHBIMHA CHUCTEMaMU CUHNCIICHHA, YMECHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHSAMM: MaTtpuina 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBAa M CHCTEMbl C TOMOINBIO PA3IUYHBIX MPUEMOB; pelIaTh
ypaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C MApaMeTpOM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTDh (YHKIMH, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PDYHKI[UU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIO3UIIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOJIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUS (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuiCcHrd B INPUKIAJAHBIX, B TOM YHCJIC COUHAJIbHO-3KOHOMUYCCKUX U




(bu3nuecKkrx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKuus, KOMHo3unus (yHKUWH, JUHEHHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (PYyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3oBaHUsd
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 pealbHOM JKU3HHU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarhb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/la4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBath MOHATUAMU: CpeiHee apupMeTHIecKoe, MeanaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJEKaThb,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
IMarpaMmmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHENHOM perpeccnuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU:  CiIydailHas BEJIMYMHA, PpaCHpelieieHHe BEpOSTHOCTEH,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacnpefesieHus ¢ IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE TPUBOIAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThI M PACCYKICHMS JUIs pELLICHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEHIMBAIOUIUECS MpsMBbIe,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh MPU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAMUJbI, MPU3MbI, KOHYCa, LWIMHApA, 00BEM KyOa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH ONPENEIeHUsI H3y9aeMbIX (UTYP, BBIIBUTATH TUTIOTE3bI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBE, APXHUTCKTYpPE; HUCIOJIb30BaTh TI'€COMCTPUUYCCKUEC OTHOIICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl MU3y4eHHbIE (QOpPMYJIbl M METObI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPSAMOYI'OJIbHAA CHUCTCMA KOOPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMH; YMCHUC HCII0JIL30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHBII\/'I METO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEPbI  MATCMATHUYCCKUX

MaTeMaTU4EeCKOU HAyKH

OTKPBITUH

POCCHICKOM

nu

MHUPOBOM




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ palloHalbHBIM MokazareneM. CBoICTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkumu. Hymm QyHKIum.
39 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypajdbHBIM W IENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumii. CBoiicTBa  (yHKIHIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyina CII0KHBIX TPOIIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaUMEHBIIIETO 3HAYCHUs (YHKIUM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHo3xecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






