MUHUCTEPCTBO ITPOCBENIIEHUS POCCUICKOM OETEPALIUN
Komurer obpasoBanus Boarorpackoii o61actu
Otpes1 06pasoBaHus ONeKH H ONEYHTeIbCTRA a/[MHHUCTPaLUH
W10B/1MHCKOr0 MyHHIMNIA/ILHOTO paiioHa

MBOY O3epckas COIII
PACCMOTPEHO COITIACOBAHO YTBEP)XIEHO
PykoBogutens MO Merozucy o YP Hwupektop »
(7/?/%14’//7 T%[LV / 744“/

ITyxoga O.B. Thom ¥ ,‘// Kameesa A.B. /l/ 755 ,//AHA[)OI.IWK T.B.
(Homep npukasa] ot «28» 08 [HoMep nprkasa] ot «28» 08 [Homep mprikasa] ot «2. 08
2025T. 2025, 2025T.

PABOYAS ITPOT'PAMMA
(ID 8061303)

yue6Horo npegmerta «eomeTpus. BasoBbiii YPOBeHb»
A obyyarormxcest 10-11 k1accoB

Osepku 2025




HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHoro kypca «l'eomerpusi» 6azoBoro ypoBHs st oOyuatomuxcs 10 —11 kmaccoB paspaboTana Ha OCHOBE
denepanbHOTO rocyIapcTBEHHONO 00pa30BaTeNbHOIO CTaHJApTa CPeAHEro oOuiero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBAHMI, NPEABSABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAAULHUNA POCCHUUCKOro oOpa3zoBaHudA. Peannszanus nporpammel
o0ecreynBaeT OBJIAJCHUE KIIFOYEBBIMU KOMIETEHUMSMH, COCTABIISIIONIMMU OCHOBY JUISI CAMOPA3BUTHS U HENPEPBHIBHOTO 0Opa3oBaHUS,
LIEJIOCTHOCTh OOILEKYIBTYPHOI'O, JUYHOCTHOTO U MO3HABATEIBHOIO PA3BUTHS JINYHOCTU 00yYarOIINXCSl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca r€eOMETpPUU Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHMsl OOYCIOBJIEHA MPAKTUYECKOM 3HAYMMOCTHIO
METAaINpPEIMETHBIX M TIPEAMETHBIX PE3yAbTaTOB OOyYEHHS TE€OMETPUU B HAMPABICHWW JIMYHOCTHOTO PAa3BUTHS OOYJArOIIMXCS,
dbopmupoBaHus (PYHKIIMOHATHLHON MaTeMaTHYECKON TPAaMOTHOCTH, M3yUCHHUS NPYTUX YUCOHBIX JUCIUIUIMH. PazBuTHe y 0OyJaronuxcs
MPaBUJILHBIX MPEACTABICHUN O CYNTHOCTH W MPOMCXOXKICHUN T€OMETPUICCKUX aOCTPaKIUA, COOTHONICHUU PEaJbHOTO M HICAThHOTO,
XapaKTepe OTPAKEHUS MaTeMaTHUCCKONW HAyKOW SIBIICHHA W IMPOIECCOB PEATIbHOTO MHUpPA, MECTE T€OMETPUU B CHCTEME HayK W POJIU
MaTEMaTHYEeCKOTO MOJICIMPOBAHKUS B HAyYHOM ITO3HAHWM M B TMPAKTUKE CHOCOOCTBYEeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
YYaIInUXCs, a TAKXKE Ka4€CTB MBIITUICHHS, HEOOXOAUMBIX TSI aJIalTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBIsETCS OMHMM W3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO OOIero oOpa3oBaHMs, TaKk Kak oOecleuyuBaeT
BO3MOXXHOCTh M3yUYEHUS KaK JUCIHMIUIMH €CTeCTBEHHO-HAYYHON HAMPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbIIuieHUE, HOPMHUPYEMOE TIPH U3yUYCHUH OOYYAIOIUMHUCS MOHATHHHBIX OCHOB T€OMETPHUH M TTOCTPOCHHUH IETIOYKU
JIOTUYECKUX YTBEPKICHUN B XOZC PEIICHUS TeOMETPUUYSCKUX 3a]lad, YMECHHE BBIIBUTATh W OMPOBEPTaTh THIIOTE3bl HETIOCPEIACTBEHHO
WCITOJIB3YIOTCSI TIPU PEIICHHUH 331249 €CTECTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTH M3 Kypca (PU3HKH.

YMeHHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE MTPACT CYIICCTBEHHYIO POJh BO BCEX OOJIACTAX NEATEIBHOCTH YesloBeka. OpueHTaIus
YelI0OBeKa BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €r0 COIMAIBHOTO OBITHS, ¢opMa OTPaKEHUSI OKPYKAIOIIETO MHPA,
YCIIOBHE YCIICITHOTO TIO3HAHUS W aKTUBHOTO TpeoOpa3oBaHUs IeHCTBUTETLHOCTH. OmnepupoBaHHWE MPOCTPAHCTBEHHBIMH OOpa3aMu
00BEMHSICT pa3HbIC BUILI YUYCOHOW M TPYAOBOUW ACATCIBHOCTH, SIBISICTCS OMHUM M3 MPOPECCHOHATHLHO BAXKHBIX KAYECTB, MOITOMY
aKTyaJlbHa 3a7ada (OpPMHUPOBAHUS Yy OOYYAIONMIUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS KaK Pa3sHOBUIAHOCTH OOPa3HOTO MBIUICHHUS —
CYIIIECTBEHHOTO KOMIIOHEHTA B IMOATOTOBKE K MPAKTHUECKOH JESITSIIBHOCTH 110 MHOTUM HaIPaBJICHHSIM.

[lens ocBoeHusi mporpamMmbl yueOHOro kypca «leomeTpusi» Ha 0a30BOM YpoBHE OOydeHHsT — o0O0IIeo0pa3oBaTebHOE U
OOIIEKYIETYPHOE pPa3BUTHE OOydaIOUIMXCS uepe3 oOecrnedeHre BO3MOXKHOCTH TPHOOPETEHHS W HCIOJNBb30BAHUS CHUCTEMAaTHYECKUX
T€OMETPUYCCKUX 3HAHWA W JEHCTBUM, CHENU(PUUHBIX TEOMETPUH, BO3MOKHOCTH YCHEIIHOTO TMPOJAOHKCHHUS OO0pa3oBaHUS TI0
CIEIUATLHOCTSAM, HE CBI3aHHBIM C TIPUKJIATHBIM HCITOJIb30BAHUEM TEOMETPHH.

[Iporpamma 1Mo reoMeTpur Ha 0a30BOM YypOBHE TNpeIHA3HA4YCHA I OOYYArOIIMXCS CpPEIHEH IIKOJbI, HE HWCITBITHIBABIINX
3HAUUTEJIbHBIX 3aTPYIHCHUN Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBanus. Takum oOpa3oM, oOydaroiiyecss Ha 0a30BOM YpOBHE JOJKHBI
OCBOWTH OOIIME MAaTeMAaTUYECKUE YMCHUS, CBSI3aHHBIC CO CICHU(PUKOW TEOMETPUM W HEOOXOMUMBIC ISl KU3HH B COBPEMCHHOM
obmectBe. Kpome 5TOro, OHM HMEIOT BO3MOXXHOCTh H3YYHTh TE€OMETPHIO OoJiee TIyOOKO, €ClIM B JaJdbHEWIEM BO3HUKHET
HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUAX B MPO(HEeCCHOHAILHOMN TESITCIIBHOCTH.

JIOCTM)KeHHE 1M OCBOCHUS IMPOTPAMMBI OOECIICUMBACTCS PEIICHHEM COOTBETCTBYIOMIMX 3aaad. [IpHOpUTETHBIMM 3aadaMu
ocBoeHus Kypca «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax siBIsItOTCS:



(dopMupoBaHUE MPEACTABICHUS O FEOMETPUM KaK YaCTH MHPOBOM KYJIbTYpbl U OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOIINM
MHUPOM;

(dopMupoBaHUE TMPENCTABICHUS O MHOTOTPAHHHMKAX M TellaX BpalleHUs KaK O BaXKHEUIIUX MaTeMaTHYEeCKHUX MOJICIAX,
MTO3BOJISIIOIUX OMUCHIBATh M U3y4YaTh Pa3HbIC SABJICHUS OKPYKAIOIIET0 MUPA;

(dopMupoBaHUE YMEHUS paclio3HaBaTh HA YEPTEKax, MOJIETSAX U B PEaIbHOM MUPE MHOTOTPAaHHUKH U TeJla BPAILLCHUS;
OBJIQJICHHE METOJaMH PEIICHHUS 3a/1ad Ha MOCTPOCHUS Ha N300paKEHUAX MPOCTPAHCTBEHHBIX QUTYD;

(opMUpOBaHUE YMEHHS OINEPUPOBATh OCHOBHBIMH MOHATHUSMU O MHOTOTPAHHUKAaX M Telax BpAIICHUS M UX OCHOBHBIMH
CBOMCTBaMH;

OBJIQJICHUE AJTOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 331a4; (OPMHpPOBAHHE YMEHHS MMPOBOAUTH HECIOKHBIE JT0KA3aTEIbHbIC
pPacCyXJEHUS B XOJ/I€ PEIICHUS CTEPEOMETPUUECKUX 3a7a4 U 3a7a4 C IPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYyYaromuxcs, MO3HaBaTEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKIX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS;

(dopMupoBanue PyHKIHOHATIBHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUU: YMEHUE PACIIO3HABATH MPOSIBICHHS T€OMETPUUECKUX
MOHATUHM, OOBEKTOB M 3aKOHOMEPHOCTEH B PEalbHBIX JKMU3HEHHBIX CUTYallUAX W MPU U3YYEHUU JIPYTUX Y4EOHBIX MPEAMETOB,
MPOSBIICHUS 3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, (OpMYIMpOBaTh MX Ha SA3bIKE I'€OMETPUU MU CO3/1aBaTh I'€OMETPHYECKHUE
MOJIENIM, TPUMEHATh OCBOEHHBIM T€OMETPUYECKH ammapar Juisl pElIeHHs [PaKTUKO-OPUEHTHUPOBAHHBIX  3a/ad,
MHTEPIPETUPOBATh U OLIEHUBATh NIOJYUYEHHBIE PE3YIIbTAThI.

OTInYuTENPHON 0COOEHHOCTBIO MIPOrPaMMBbI SIBJISIETCS BKIIOUEHHUE B KypC CTEPEOMETPUH B HaYaJle €ro U3y4eHus 3a/1a4, pelIaeMbIxX
Ha YpPOBHE MHTYUTHMBHOIO IO3HAHMS, M OINpPEACIIEHHBIM O0pa3oM OpraHu30BaHHas padOTa HaJ HUMH, YTO CIIOCOOCTBYIOT pPa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOIO MBILUICHUS, CTUMYJIUPYET MPOTEKAHHE MHTYWUTHUBHBIX MPOLIECCOB, MOTUBUPYET K JalbHEUIIEMY
W3Y4YEHUIO MTPEeIMETA.

[Ipeanourenre oTAAETCS HAMIAIHO-KOHCTPYKTUBHOMY METOJly OOy4YEHUs, TO €CTh TEOPETUUECKUE 3HAHUS UMEIOT B CBOEM OCHOBE
YyBCTBEHHOCTh MPEAMETHO-NIPAKTUYECKON JeATEeNbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUI Yy Yydalluxcs B Kypce
CTEPEOMETPUM MPOBOAUTCA 3a CYET pelIeHUs 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3a7ady Ha ONEpPUpPOBAHUE
IPOCTpaHCTBEHHbIMU OOpa3amu. CoznaHue oOpa3za IMPOBOJUTCS C OMOPOM Ha HAIISAHOCTB, a ONEPUPOBAHUE OOPAa30M — B YCIIOBHUSAX
OTBJICYEHUSI OT HAIVISIAHOCTH, MBICJIEHHOTO U3MEHEHHS €r0 HCXOAHOTO COIePKAHUS.

OcHoBHBIE copepkarenbHble TuHAA Kypca «leomerpum» B 10-11 kmaccax: «MHororpanHukm», «lIpsmble W IUIOCKOCTH B
pocTpaHcTBe», «Tena BpameHus», «BEKTOpbl 1 KOOPIUHATHI B TPOCTPAHCTBEY. DOPMUPOBAHHE JJOTUYECKUX YMEHHUM pacnpenesnsercs
HE TOJIBKO 10 COJAEPKATEIbHBIM JIMHUSAM, HO M 10 TO1aM 00y4YeHHsI Ha YPOBHE CpeTHEro o01ero oopa3oBaHusl.

Conepxanue oOpa3zoBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJabTaTaM OCBOEHHsS paboyeil MporpaMMebl, pacnpeneaEéHHbIM 110
rogaM oOydeHHUsl, CTPYKTypUPOBAHO TaKUM OOpa3oM, 4TOObI OBIAJCHUE T€OMETPUUYECKUMU MOHATUAMH M HAaBBIKAMH OCYLIECTBISIOCH
MOCJIEeI0BAaTENIbHO U TMOCTYIATENbHO, ¢ COOJIONCHUEM MPUHLUIA MPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHHWSA BKJIIOYAIMCH B OOIILYIO
CUCTEMY F€OMETPUUYECKUX MPEACTABICHUIN 00yJarouuXxcs, pacupss U yryossis e€, 00pasysi NpOYHbIE MHOKECTBEHHBIE CBSI3U.

e e Y Y A

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reomerpuun oTBoaAuTCs 2 yaca B Heaemnto B 10 kitacce u 1 yac B Hepento B 11 kiacce, Bcero 3a Ba roja oOydenust - 102

y4eOHBIX yaca.
COAEPKXAHHUE YYEBHOI'O KYPCA



10 KITACC

IIpsiMmble M MUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb, MPOCTpaHCTBO. [IoHATHE 00 aKCMOMaTUYECKOM IOCTPOEHUU
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECSA, NapPAJUICIbHBIE W CKPELIMBAIOLIMECS IIPSAMBIE.
[TapannenbHOCTh MPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE: MAPAJUIENBHBIE NPSIMBIE B IIPOCTPAHCTBE; NAPAUICIBHOCTh TPEX MPAMBIX;
[IapaJuIeIbHOCTh NPSIMOM M IUIOCKOCTH. YIIIBI C COHAIIPAaBICHHBIMA CTOPOHAMM; YIOJd MEXKAY MNPSIMBIMH B IIPOCTPAHCTBE.
[TapamienbHOCTh IJIOCKOCTEW: MapajllenbHbIE INIOCKOCTH; CBOMCTBA IapajUICIbHBIX IIOCKOCTEH. [Ipocreimme mpocTpaHCTBEHHBIE
(burypsl Ha IIIOCKOCTH: T€TPadap, KyO, napauleienuIes; NoCTPOCHNE CEYeHU.

[leprieHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: IIEPICHAMKYISIPHBIE NPSMBIE B IPOCTPAHCTBE, NPSIMBIE IapajuIeNIbHBIE U
IIEPIICHIUKYISIPHBIE K IUIOCKOCTH, NPU3HAK MEPNEHAUKYJISIPHOCTH NPSAMOM M IUIOCKOCTH, TEOpeMa O MPSAMOW IEPHEHIUKYISIPHOU
IJIOCKOCTH. YNIBI B NPOCTPAHCTBE: YIOJ MEXKIY IPSAMOW M IUIOCKOCTBIO; ABYTPAHHBIM YIOJ, JIMHEMHBIM YrOJI JBYIPAHHOTO YIJIA.
[lepneHaANKyIsIp U HAKJIOHHBIE: PACCTOSHHE OT TOYKU JO IJIOCKOCTH, PACCTOSTHUE OT MPSMOM JO IJIOCKOCTH, MPOEKUHs (PUTYphl Ha
IJIOCKOCTB. [lepreHIuKyIIpHOCTD ITOCKOCTEN: MPU3HAK NEPIEHAUKYIIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o TpEX MepIeHANKYIAPaXx.

MHOrorpaHHuKHU

IloHATHE MHOTOTPAaHHHMKA, OCHOBHBIE JJEMEHTHI MHOTOTPAaHHWKA, BBIYKJIBIE W HEBBIIYKIbIE MHOTOIDAHHUKH; pa3BEPTKA
MHOrorpannuka. Ilpusma: N-yroiapHas npusma; TpaHW M OCHOBAHMS MPU3MBbI; MpsiMas M HAKJIOHHAs MPU3MbI; OOKOBasg M MOJIHAs
ITOBEPXHOCTH Npu3Mbl. [lapamnenenumnen, npsAMOyroJbHbIN MapajuleenuIe] U ero ceorcTaa. [lupamuaa: N-yronpHas nupaMuaa, rpaHd U
OCHOBAaHHME NUPAMUbl; OOKOBas M TOJHAs IMOBEPXHOCTh NUPaMUAbL; MpPAaBWIbHAsA M YCEUEHHAs NUpaMuia. DJIEMEHThl MPU3MBI U
nupaMubl. [IpaBriIbHbIE MHOTOTPAaHHHKH: IMOHATHE NPABUIBHOIO MHOTOTPaHHUKA; NMPAaBUJIbHAS NPHU3Ma W INpPAaBWIbHAS INHUPAMHJA;
MpaBUiIbHAs TPEyrojiibHash NUpamMuAa W MPaBWIbHBIA TeTpasap; KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOIPAaHHUKAaX: OKTadp,
nonexasap v ukocasap. CeyeHust npu3Mbl M TUPaMUIBI.

CummMmeTprsi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, INMPAMOW, IUIOCKOCTH. DJIEMEHThl CUMMETPUM B NUPAMHUJAX,
napajulesienuneax, NpaBuIbHbIX MHOTOTPAHHHUKAX.

Bbluucienue 31eMEHTOB MHOTOTPaHHUKOB: pé€Opa, aAuaroHanu, yribl. [linomans OOKOBOM MOBEPXHOCTH M MOJHOW MOBEPXHOCTU
NpsAMOIl MPU3MBI, IUIOLIAJb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH NpsiMoil mpu3Mbl. Ilnomaas OOKOBOM MOBEPXHOCTU U
MOBEPXHOCTHU MPaBUIILHON MUPaMUJIbI, TEOpEMa O Tuiomaan yceu€HHo nupamuibl. [lonsarre 06 o0béme. OObEM MUpPAMUIBI, TPU3MBI.

[Tono6nbIe Tena B mpocTtpaHcTBe. COOTHOUMIEHUSI MEXAY IJIOMIAIMU MOBEPXHOCTEN, 00BEMaMU OJOOHBIX TEII.

11 KJITIACC

Tena BpameHust

[Hunuaapudeckas TOBEPXHOCTh, 0Opa3yroliye IMIMHAPUYECKOW TMOBEPXHOCTH, OCh IWIMHIPHUYECKOW MOBepXHOCTH. LlmmuHap:
OCHOBaHHUsI M OOKOBasi MIOBEPXHOCTh, 00pa3yrolas U OCh; IJI0MIAlb OOKOBOM M MOJHON MTOBEPXHOCTH.

Konnueckas moBepxXHOCTh, 00pa3yroIre KOHNIECKOH TOBEPXHOCTH, OCh M BepIIMHA KOHUYECKON oBepXHOCTH. KoHyC: 0OcHOBaHUe
Y BeplInHa, 00pa3yrolias U OCh; IJIOIIAIb OOKOBOM M MOJTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3ylollie U BhICOTA; OCHOBAHUS U
OOKOBasi MOBEPXHOCTb.

Cdhepa m map: ueHTp, paguyc, AUaMeTp; IUIOMAAL MOBEpPXHOCTH cdeprl. B3ammuoe pacmonokeHue cdepbl W TUIOCKOCTH;
KacareJabHas MIIOCKOCTh K cdepe; mionanb cQepsol.



N306paxenue Ten BpalleHus Ha IIOCKOCTH. Pa3BEpTka nuinHapa U KOHyca.

KomOunamuu ten BpaimieHuss 1 MHOTOTPAHHUKOB. MHOTOTpaHHMK, OMIMCAHHBIN OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAaHHHUK,
VI TEJIO BpaIllCHUS.

[Tonsitue 06 00bpéMe. OcHOBHBIE CBOKCTBA 00BEMOB Tell. TeopeMa 00 00bEME MPSAMOYTOIHHOTO TTapaUIeIeTUIe a U CICACTBUS U3
Heé. O0béM munmuHApa, KoHyca. O0bEM mapa u wionaab chepsl.

[TomoOubIe Tena B mpocTpancTBe. COOTHOLICHHS MEXKIY TUIOMIAIIMUA MTOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEJl.

Ceuenust munmHApa (MapajuieNbHO U MEPIEHANKYISIPHO OCH), CEUEHHUs KOHyca (mapajuielbHOe OCHOBAHUIO U MPOXOAIIEE Yepes
BEpUINHY), CEYCHHSI 1Iapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miockocTu U B ipocTpaHcTBe. ClIOKEHUE U BRIYUTAHUE BEKTOPOB. YMHOXKEHHUE BEKTOpa Ha 4ncio. PasnoxkeHne BekTopa
no TpéM HEKOMIUTaHapHBIM BekTopam. IlpaBuno mapamnenenunena. PemieHue 3ajgad, CBA3aHHBIX C MPUMEHEHUEM MPaBUI JACHCTBHIM C
BekTopamu. [IpsiMmoyronpHasi cucteMa KoopAuHAT B mpocTpaHcTtBe. KoopauHarel Bekropa. [IpocTeiiiue 3amaun B KOOpAMHATAX. YTOid
Mexay BekTopamu. CKalspHOE MPOW3BEICHHE BEKTOPOB. BhIunclieHHE YITIOB MEXIy MNpsIMBIMH U IUIOCKOCTAMU. KoopamHatHO-
BEKTOPHBIN METOJ] IPH PELICHIUH TEOMETPHUUECKHUX 3a/1a4.

INJIAHUPYEMBIE PE3VYJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3YAbTaThl OCBOEHUS MPOTPaMMBbl Y4eOHOTO TIpeaMeTa «MaTeMaTukay XapakTepu3yroTCs:

I'paknanckoe BociuraHue:

C(hOPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3UIMK OOYyHArOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUUCKOIO OOIIECTBA,
MPEACTABICHUEM O MaTeMaTUYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, SIBICHUM, IPOIEAYP TPaX)JAHCKOTO O0IIEeCcTBa
(BBIOOpBI, OMPOCHI W TP.), YMEHHEM B3aUMOJICUCTBOBATh C COIMAIbHBIMU WHCTUTYTAaMH B COOTBETCTBUM C WX (PYHKIUAMH U
Ha3HA4YCHUEM.

ITaTpuoTHUYecKoe BOCIIMTAHUE:

copMHUPOBAHHOCTHIO POCCUUCKON IpakAAHCKON MACHTUYHOCTH, YBAXKCHHUS K IIPOIIJIOMY M HACTOSIIIEMY POCCHMCKOM MAaTEeMAaTHKH,
LICHHOCTHBIM OTHOIIIEHHEM K JOCTHIXKECHHMSM POCCUMCKHUX MaTEMaTUKOB U POCCHHCKON MaTeMaTUYE€CKOM IIKOJIbI, K MCIIOJIb30BAHUIO ATHX
JOCTHIKEHUM B IPYTHX HAyKaxX, TEXHOJIOTHUAX, CcPepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHHMEM JTYXOBHBIX IIEHHOCTEN POCCUIUCKOTO Hapoaa; CPOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ’TUUYECKOTO MMOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JI0CTUKEHUN HAYKH U ACATEIIBHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJIa B TIOCTPOCHUE
YCTOMYHMBOTO OYIyIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOUas SCTETHKY MaTeéMaTHYeCKHMX 3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajad, pEIICHUH,
pacCy X IeHUI; BOCIPUUMYUBOCTHIO K MAaTEMAaTUUECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MaTeMAaTUYEeCKUE 3HAHUS B MHTEpEcax 370pOoBOro u 0Oe30macHOro oOpasa >KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO (30pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXHUM 3aHATHH U OTIbIXa, PEryspHas
(u3nyeckas akTUBHOCTD); (PU3HMUYECKOTO COBEPIIICHCTBOBAHMUSI, TIPU 3aHATHUSIX CLIOPTUBHO-03I0POBUTEIIBHON JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:



TOTOBHOCTBIO K TPY/Y, OCO3HAaHHWEM LIEHHOCTH TPYAOIIOOHS; MHTEPECOM K pa3iIndHbIM chepaM NpodhecCHOHATBHON AeSITeTbHOCTH,
CBSI3aHHBIM C MaTeMaTUKOW W €€ MPUIOKEHUSMHU, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccun u peanu30BbIBATH
COOCTBEHHbIEC >KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTreMaTHUeCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUHU BCEH YKU3HH; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN MPAKTHYECKHUX 3a]]a4 MaTeMaTHYeCKOM HAalPaBIECHHOCTH.

JKOJIOTHYECKOe BOCTIMTAHUE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNBTYphl, TOHUMAHUEM BIUSHUS COIUATbHO-IKOHOMHUYECKHX IPOIIECCOB HAa COCTOSHUE
OPUPOTHOM M COLMANIBHOM Cpelbl, OCO3HAHHMEM INIOOAIIbHOTO XapakTepa SKOJOTHYECKHX MpoOieM; OpHEeHTalueld Ha MPUMEHEHHE
MaTeMaTUYEeCKUX 3HAHUW JAJIsl pelIeHHs 3a]ad B OOJACTH OKPY)KAIOIIeH Cpelbl, TUIAHWPOBAHUS MOCTYIKOB M OIEHKH MX BO3MOKHBIX
MOCJICICTBUN JIJISI OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOTO NO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH,
MOHMMaHWEM MaTeMaTHYeCKON HayKd Kak cdepbl UeIOBEYECKOW NEATEIbHOCTH, STAamoB €€ pa3BUTHS W 3HAYUMOCTH JIA Pa3BUTHS
[UBWJIN3AIMHN; OBIAJCHUEM SI3bIKOM MaTeMaTHKH W MaTeMaTHYEeCKOW KyJIbTypOH KaK CpEACTBOM MO3HAHUS MHUPA; TOTOBHOCTBHIO
OCYIIECTBIISATH IPOEKTHYIO M HCCIIENOBATENBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIITIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yabTaTbl OCBOCHMS MpPOrpaMMbl y4eOHOro mnpeamera «MaremMaTHKay XapaKTepU3yIOTCS OBIAJICHUEM
YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCAIbHLIMU
De2YIAMUBHBIMU OCUCMBUAMU.

1) Vnueepcanvnvie noznagamenwvhvie oeticmaus, obecneuugarom opmuposanue 6a308bix KOZHUMUBHBIX NPOYECCO8 00YYAIOUWUXCSL
(0ceoeHue Memooo8 NO3HAHU OKPYHCAIOUIe20 MUupa, NPUMEHeHUe JO0SUHECKUX, UCCAe008amenbCKuX onepayuil, ymMeHui pabomams ¢
ungpopmayuet).

ba3oBrble 1oruvyeckue qeicTBUA:

[] BBIABIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTHYECKUX OOBEKTOB, MOHITHI, OTHOIIEHUI MEXKY MOHSATUSIMU;
(GopMynupoBaTh ONPEACICHHS MOHATUI; YCTAHABIMBATH CYLIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIMU, OCHOBAHUA ISl 0000IIEHHS
Y CpaBHEHUS, KpUTEPHUH MPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBAaTh U MPEOOPa30BbIBATh CYKJIEHUSA: YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €AUHUYHbIC, YACTHBIE U
001111€; YCIIOBHBIE;

BBISIBJISITh MAaTEeMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MNpOTHBOpeuHs B (aKTaxX, JaHHBIX, HAONIONEHUSAX U
YTBEPKICHUSIX; MIPEAiararb KpUTEPUH ISl BHIABICHHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JieaTh BBIBOJbI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX M HMHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUEHUHN IO
aHaJIOTUH;

IPOBOAUTH CAMOCTOSITENIBHO JIOKA3aTeNIbCTBA MaTeMaTMYECKUX YTBEPXKIECHUU (MpsMble M OT MPOTUBHOIO), BBICTPAUBATh
aprymMeHTaluo, MpUBOIUTh MIPUMEPHI U KOHTPIIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOJIBI;

BBIOMpATh CrO0co0 perieHus: yueOHOM 3a7auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUS], BHIOMPATh HanOOoIee MOIXOASIINN C
y4€TOM CaMOCTOSATEIBHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBare/ibCKkue AeiCTBHUA:

N e A e A



[l mcmonp30BaTh BOIMPOCHI KaK HMCCIEAOBATENIbCKHM HHCTPYMEHT TMO3HAHUs; (OPMYIHpPOBaTh BOIPOCH], (UKCHUPYIOILINE
MpOTUBOpEYre, MpoOIeMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIOTE3Y, APrYMEHTHUPOBATh CBOIO MO3UIHIO,
MHEHUE;

[] mNpOBOOUTH  CAaMOCTOSATEIBHO  CIUIAHUPOBAHHBIA  HDKCIIEPUMEHT, MCCIECJOBAHUE [0 YCTAHOBIEHUIO  OCOOEHHOCTEN
MaTeMaTH4eCKOro 00bEKTa, IBJICHUS, IPOLIECCa, BBIABICHHUIO 3aBUCUMOCTEN MEXly OObEKTaMU, SIBIEHUSIMH, IPOLIECCAMU;

1 camocTosiTenbHO (OpMYIHpPOBaTh OOOOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO HAOMIONCHUS, HCCIEI0BaHUA,
OLICHMBATh JI0CTOBEPHOCTD MOJIYYEHHBIX PE3Y/ILTATOB, BRIBOAOB U 000OIICHHIA;

[] mpOrHO3UpPOBATh BO3MOXHOE Pa3BUTUE NMPOLIECCA, & TAK)KE BBIABUTATh MPEATNOI0KEHUS O €TI0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ uHpopmanmein:

] BBISBIATH Ae(ULIMTHI MH(OPMAIIUH, TAHHBIX, HEOOXOIMMBIX IS OTBETA HA BOTIPOC U JUISI PEIICHUS 3a/1a4u;

] BpIOMparh MH(OPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATh, CHCTEMAaTH3UPOBATh M HMHTEPHPETUPOBATH
MH(GOPMAIUIO PA3TUYHBIX BUAOB U (OPM MPEACTABICHUS;

[] cTpYKTYpHpOBaTh HH(OPMALIHIO, IPEACTABIATh €€ B Pa3IN4HbIX (POpMax, HILTIOCTPUPOBATH FPAPUUECKH;

[] oueHuBaTh HAAEKHOCTh HHPOPMAIUU IO CAMOCTOSTENBHO CPOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Yuusepcanvhvie KoMMyHUKamugHbvle oelicmaus, 0oecneyusarom cpopmupo8anHoOCmsb COYUATbHBIX HABLIKOE 00YYAIOUWUXCSL.

Oo0wmenne:

[] BocmpuHHUMATh U (POPMYIHPOBATH CYXIEHUS B COOTBETCTBUM C YCJIOBUSIMU U LEISMH OOIICHMS; SICHO, TOYHO, I'PAMOTHO
BBIPAXATh CBOI0 TOYKY 3pEHHS B YCTHBIX W TIMCBMEHHBIX TEKCTax, JaBaTh IOSCHEHHUS IO XOAY pELIEHUs 3aJlauH,
KOMMEHTHPOBATh NOJyYE€HHBIN pe3yibTar;

[] B xome oOCyKIeHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOM TEMbI, MPOOJIEMBbI, pEelIaeMOi 3aJauu, BbICKa3bIBaTh UEH,
HallEJIEHHbIE HA MOMCK PELIEHUS; COMOCTABIATh CBOHU CYXACHHUS C CYKICHHSIMHU APYTHX YYaCTHUKOB AHanora, oOHapyX uBaTh
pasIuymre U CXOACTBO MO3ULINIA; B KOPPEKTHOU (popme GopMyaupoBaTh pa3HOIIACHsl, CBOM BO3PaXKEHHUS;

[] mpeAcTaBiIATh Pe3yiAbTaThbl PEIICHUS 3aJa4H, HKCIEPUMEHTA, MCCIEAOBaHUS, NMPOEKTA; CaMOCTOSTENbHO BBIOMpaTh (hopmar
BBICTYIUJIEHUS C YYETOM 33/a4 MPE3EHTAUUN U 0COOEHHOCTEN ayIUTOPHUH.

CorpynHuyecTBo:

[] moHMMAaTh M MCMOIB30BaTh MPEUMYIIECTBA KOMAHIHON M MHIMBHUAYaIbHON paOOThl MpU PEIICHUH Y4eOHBbIX 3a7ay; NPUHUMATh
1[€JIb COBMECTHOM JI€ATENIbHOCTH, TIJIaHUPOBATh OPTraHU3ALMIO0 COBMECTHOM padOThl, paclpeAessiTh BUAbl padOT, JOTOBAPUBATHCA,
o0cCyXJ1aTh POLECC U PE3YAbTAT PadbOThI; 0000IATh MHEHUSI HECKOJIBKUX JIIO/ICH;

[] ydacTBOBaTh B IpyNIoBbIX (hopmax paboThl (00CYyXaeHHs,, OOMEH MHEHUMH, «MO3TOBbIE IITYPMbD» U WHBIE); BBIIOIHITH CBOIO
4acTh padOThl U KOOPAMHUPOBATH CBOU JACUCTBUS C IPYTMMU YJ€HAMU KOMaH/bl, OIIEHUBATh Ka4€CTBO CBOETO BKJIaaa B OOLIWI
MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM YHYACTHUKAMU B3aUMOJICHCTBUSI.

3) VHhugepcanvhvle pezynamueHwvle Oeticmsus, 0becnedugarom QOoOpmMuposaHue CMblCI08bIX YCMAHOBOK U JHCUSHEHHbIX HABbIKOG

JUYHOCIU.

Camoopranusanus:

[] cocTaBsATh IJIaH, AITOPUTM PEILIEHUS 3a/1a4H, BBIOUPATh CIOCO0 pelIeHus ¢ Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX

BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YIETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb:
] BmazeTh HaBBIKAMH TIO3HABATEIBHOW pe(IeKCHU KaKk OCO3HAHMSI COBEPIIAEMBIX JEUCTBUI W MBICIUTEIBHBIX MPOILECCOB, MX
PE3yABTaTOB; BIAJETh CIOCO0AMU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3ylibTara pelieHus MaTeMaTuieCKON 3a/1auu;



] mpenBUaETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HMKHYTh NP PELICHUM 3a1a4¥, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTH HA OCHOBE
HOBBIX OOCTOSITENIbCTB, IAHHBIX, HAIEHHBIX OLIUOOK, BBISIBICHHBIX TPYIHOCTEH;

[l olleHHMBaTh COOTBETCTBHE pe3yjbraTa LEMd U YCIOBUAM, OOBSICHATh MPUUYHHBI JOCTHIKCHUS WM HEIOCTHKEHHS pPE3yJabTaToB
NEeATENbHOCTH, HAXOAUTH OLIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IprMeEHSITh aKCMOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX MPU PEIICHUN F€OMETPUUECCKUX 3a]1a4.

OnepupoBaTh MOHSATUSIMU: MTAPATIIEIBHOCTD U MEPIECHIUKYISIPHOCTD MPSMBIX U MIJIOCKOCTEH.

KnaccudunmpoBars B3auMHOE pacioIOKEHUE MPSIMBIX U TNIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: JABYTPAHHBIN yroJ, TPaHU JABYTPAHHOTO yIya, peOpo JBYTPAHHOTO YIVIA; JIMHEHHBIN yroyl IBYrpaHHOTO
yIJ1a; TpajlyCHasl Mepa JIBYrPaHHOTO YIJIa.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBIMYKJIBIH MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, MPABUIIbHBIN
MHOTOTPaHHUK.

Pacnio3HaBath OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TUpaMUa; MprU3Ma, IpsIMOYyTOIbHBIN Napajuiesienunes, Kyo).

KnaccudunmpoBarb MHOTOIpaHHUKH, BBIOMpasi OCHOBaHUS JJis KiacCU(UKAIUMU (BBITYKJIbIE U HEBBIMYKJIbIE MHOTOIPAaHHUKH;
MPaBUJIbHbIE MHOTOTPAHHUKU; MIPSMbIC U HAKJIOHHBIE MPU3MBbI, TTapasUIeICIUIEIbI).

OnepupoBaTh MOHIATUSAMU: CEKYIIas INIOCKOCTh, CEHEHUE MHOTOIPAaHHUKOB.

OOBICHATH MPUHITUIIBI TOCTPOCHUS CEUEHU, UCTIOIB3YS METOJT CIEOB.

CTpouTh CEUCHUS] MHOTOTPAaHHUKOB METOIOM CJIEJIOB, BBITIONHSATH (BHIHOCHBIC) INIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00HEMHBIX
(buryp: BUJ CBEpXY, COOKY, CHU3Y.

Pemates 3aaun Ha HaXOXJECHUWE FEOMETPUUECKUX BEJIMUUH MO 00pa3laM WK ajJrOpuTMaM, MPUMEHSS U3BECTHBIC aHATUTUYECKUE
METOJbI PU PEUICHUH CTAaHAAPTHBIX MATEMAaTUYECKUX 33/1a4 Ha BBIUMCIICHUE PACCTOSSHUM MEXAY ABYMSI TOUYKaMH, OT TOYKHU A0 MPSMO,
OT TOYKH J0 MJIOCKOCTH, MEXKIY CKPEIINUBAIOIIUMHUCS MPSIMBIMH.

Pemats 3aaun Ha HaXOXJECHUE FEOMETPUUECKUX BEJIMUUH MO 00pa3laM WM ajJrOpuTMaM, MPUMEHSS U3BECTHBIC aHATUTUYECKUE
METOJbI MPH PEUICHUU CTAHJAPTHBIX MATEMATHUYECKUX 337a4 HA BBIYMCIICHUE YIIIOB MEXAY CKPCIIMBAIOIMIMMHUCS MPSMBIMH, MEXKIY
MPAMOM U THIOCKOCTBIO, MEXKY TNIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Beruucnars 00bEMBI M TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMuAa) C NpUMEHEHUEM (OPMYIT;, BBIYUCIISITH
COOTHOIIIEHUS MEXAY TIOMIAAsIMHU ITOBEPXHOCTEH, 00bEMaMU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUIAMU: CAMMETPHUS B POCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MIIOCKOCTh CHMMETPUH
¢burypsl.

N3Bnekarp, mnpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH MHOOpPMALUIO O TMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax,
MPEICTABICHHYIO HA YePTEKaX U PUCYHKAX.

[TpumensTh reomeTprueckre (GakThl s PEIICHUsI CTEPEOMETPUUYECKUX 3a]1ad, MPEOJIaratoIuX HECKOJIBKO 1Iar0oB PEIICHHUS, €CITU
YCJIOBUSI PUMEHEHUS 3alaHbl B IBHOU (popMe.

[IpumeHsaT,  OpoCTEHIIME MPOrpPaMMHBIE  CPEACTBA W DJIEKTPOHHO-KOMMYHMKAIIMOHHBIE  CHUCTEMBI MPU  PEHICHUH
CTEPEOMETPUYECKHUX 3a/1a4.



[IpuBOINTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HU, PACHO3HABATh MPOSBIECHUE 3AKOHOB T'€OMETPUH B
UCKYCCTBE.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh peajibHbIE CUTYalluu U IPUMEHATh U3yYEHHBIE MMOHATHS B IPOLIECCE
MOKMCKA PEIICHUS MaTeMaTH4eCKu C(HOpMyTUpOBaHHOW MPOOIEMBI, MOJCIMPOBATH pealbHbIC CUTYalldd Ha S3BIKE TE€OMETPHH,
MCCJIEI0BATh MMOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM F€OMETPUUECKHX IMOHATUNA M TEOPEM, allllapara aiareOpbl; pemarb IpaKTUYeCKUe
3a/1a4M, CBA3aHHBIE C HAXOXKJACHUEM I'€OMETPUUECKUX BEJIMYUH.

11 KUIACC

OnepupoBaTh MOHATUAMM: LUJTUHAPHUYECKAs MOBEPXHOCTh, 00pa3yroUIue HUJIMHAPUUYECKON MOBEPXHOCTH; LUIUHAP; KOHHYECKas
MOBEPXHOCTh, 00pa3yIolne KOHNIECKOH OBEPXHOCTH, KOHYC; c(pepruiecKkasi HOBEPXHOCTb.

PacmosnaBars Tena Bpamenus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH COCOOBI MOTYYEHUS TEN BPALLEHUS.

KinaccuduimpoBars B3auMHOE pacioyiokeHUe chepbl U TIOCKOCTH.

OnepupoBaTh NOHATUSAMU: ILIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA; IapOBOM CJIOW, OCHOBAaHHE IIAPOBOTO CJIOS,
BBICOTA [IAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Boruucisate 00bEMBI U TJIOIIAAM TOBEPXHOCTEHN TeJl BpallleHUs, FEOMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYII.

OnepupoBaTh NOHATHSIMU: MHOTOTPaHHUK, BIIMCAHHBIN B c()epy U ONMHMCAHHBIA OKOJNO c(hepshl; cepa, BIUCAHHASI B MHOTOIPAaHHUK
WJIM TEJIO BPAILCHHUS.

BBIYUCHATE COOTHOLIEHUS MEKIY IUTOIIAIIMU MIOBEPXHOCTEN U 00bEMAMH MOAOOHBIX TEN.

N300paxkars n3yyaemblie PUIypbl OT PYKH U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HUHCTPYMEHTOB.

BbINonHATH (BBIHOCHBIE) INIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS
TE€J BpPAILlCHHUS.

W3Bnekarb, WHTEPOPETHPOBaTH M MPeoOpa3oBbIBaTh HMHPOPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax,
MIPEICTABIICHHYIO Ha YEPTEkKaxX U PUCYHKAX.

OnepupoBaTh NOHITHEM BEKTOP B MPOCTPAHCTBE.

BrImonHATE OEHCTBUS CIOXKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHCIO, OOBSICHATH, KaKUMHU
CBOMCTBaMHU OHM 00JIaJAOT.

[IpuMeHsTh paBUIO Mapaieenunesaa.

OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI
BEKTOPA, YroJI MEKy BEKTOPAMHU, CKAJIIPHOE MPOU3BE/IEHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILUIAHAPHBIE BEKTOPHI.

Haxonutb cyMMy BEKTOPOB U MTPOU3BEJECHUE BEKTOPA HA YUCIIO, YTOJl MEXKY BEKTOPAMHU, CKAJISIPHOE MPOU3BE/ICHNE, PACKIIAbIBAT
BEKTOP MO JBYM HEKOJJTMHEAPHBIM BEKTOPAM.

3aiaBarh MIOCKOCTh YPABHEHHUEM B JIEKaQpTOBOM CUCTEME KOOpPAMHAT.

[IpumeHsTh reoMeTpudecKkre GakThl 7151 PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4, MPEANOIararoliMX HECKOIbKO HIAr0B PEIICHHUs, €ClIN
YCJIOBHSI MPUMEHEHHUS 3aJJaHbl B SIBHOU (hopMe.

Pemarb npocreiiime reoMeTpruuecKre 3a/1aud Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemarb 3aaud Ha J0KA3aTebCTBO MATEMAaTHYECKUX OTHOILIEHHWNW M HAXOXKIACHUE T€OMETPUYECKHUX BEJIMYUH MO o0OpaslaMm Wiu
aJIropuTMaM, MPUMEHSS U3BECTHBIE METOABI ITPU PELIEHUU CTAaHAAPTHBIX MaTEMAaTHUYECKUX 3a/1ay.



IIpumensaTy mpocrelmne OporpaMMHBIE  CPEACTBA

CTEPEOMETPUYECKHX 3a/ad.

[IprBOAUTE NMpHUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEW B MPUPOJE U JKU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPHUH B

HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYUYCHHBIC 3HAHHW Ha IIPAKTUKC. AHAJIM3UPOBATh PCAJIbHBIC CUTYyallu U IIPUMCHATD N3YUCHHBIC IIOHATHUSA B ITPOLCCCC
IMIONCKa PCHICHHUA MATCMATHYCCKHU CCI)OpMYHHpOBaHHOﬁ HpO6HeMBI, MOACIIMPOBATL PCAJIbHBIC CHTyallMH Ha MA3BIKC TCOMCTPHU,
HCCIICAOBATH ITOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUEM I'COMCTPUICCKUX MOHITHH U TCOpPEM, allrrapara anre6pbl; peuiarb MPaKTUICCKHUC
3aJla4dM, CBA3AHHBIC C HAXO0KACHUCM I'COMCTPUICCKHNX BCIMYNH.

TEMATHYECKOE IINTAHUPOBAHUE

u

QJICKTPOHHO-KOMMYHUKAIITUOHHBIC

10 KUIACC
No KoaungecTBo yacoB
HaumenoBanue pasaesio JJyieKTpOHHBIE (HU(PPOBHIE)
n/ KonTpoiabHbie IIpakTH4eckue
U TeM IPOrpaMMbl Bcero o0pa3oBare/ibHbIE PecypChl
n padoThI padoThI
1 BBenenue B crepeomeTpuro 10 Bubmioreia HOK
https://m.edso0.ru/1c209e37
[IpsiMbI€ M TUIOCKOCTH B
5 MPOCTPAHCTBE. 19 L bubnuorexa [IOK
[MapaienbHOCTh IPSAMBIX https://m.edsoo.ru/1c209e37
Y TTOCKOCTEH
3 [lepnenquKyYISIpHOCTH 12 bubnmuorexa [{OK
HPSMBIX U IJI0CKOCTEH https://m.edsoo.ru/1c209e37
4 Ymiibl MeXy IPSAMBIMHA U 10 1 bubmuotexa [JOK
IUIOCKOCTSIMH https://m.edsoo.ru/1c209e37
bu6muoreka [IOK
> Mororpatict 1 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [IOK
6 OOLEMbI MHOTOTpPaHHHKOB ° . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUe: ceueHus, 4 L bub6moreka [IOK
PacCTOSTHUS M YIJIBI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME 68 S 0

CHCTCMBI peIICHUN
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11 KUIACC

HaumenoBanmue

KoaunyecTBo yacoB

Ne DJIeKTpOHHbIe (LU (POBbHIE)
pa3esioB U TeEM KonTpoabHble IIpakTH4eckue
n/n Bcero oOpa3oBare/ibHbIE PecypcChl
NPOrpaMmsl padoThI padoTbI
Terta BhALLEHIs 12 Bbu6mmoreka IIOK
patl https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
O06n¢
bEMBLTE > . https://m.edsoo0.ru/1c209e37
B
KOe(I:TOEII;Ia?H . 10 1 bubmuoreka [IOK
P4 https://m.edso0.ru/1c209e37
MIPOCTPAHCTBE
[ToTOpEHUE,
0000111eHHE, 7 1 bu6mmoreka IJOK
CUCTEMATU3ALUSA https://m.edsoo.ru/1c209e37
3HAaHUU
OBUIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOT'PAMME
IHOYPOYHOE IINTIAHUPOBAHUE
10 KUIACC
Ne KoumuecTBo yacos
DJIEeKTPOHHbIE
Hara uudpossie
n | Tema ypoka KonrtpoJbhbie IIpakTnyeckue
Bcero U3yUYEeHHUs o0pa3oBarejibHbIEe
/ padoTsl padoThI
0 pecypcebl
crepeomenm o biGmorera LIOK
P paH. ’ 1 https://m.edsoo.ru/aecc?
npsiMasi, TNIOCKOCTb, 7¢d
npoctpanctBo. [IpaBumna —



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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n300paKeHHs Ha PUCYHKAX:
M300paKeHUsI TUNIOCKOCTEH,
HapajuIeNIbHBIX MPSIMbBIX
(OTpe3KoB), CepeIUHbI
oTpe3ka

[NousaTus: MEPECCKAOINECA
IIJIOCKOCTH,
MEPECCKAIOIIMECA ITpsAMast 1
IIJIIOCKOCTB

bu6mmoreka [IOK
https://m.edsoo.ru/2d8a9
€99

[Tonsarus: MepECCKAOIMNECCA
IITOCKOCTH,
MNEPECCKAOIHECCH ITPsAMast U
IIIIOCKOCTH

bubmuoreka [IOK
https://m.edsoo.ru/dh685
er3

3HaKOMCTBO C
MHOTOT'paHHHUKaMH,
H300pakeHHE
MHOTOT'PaHHHUKOB Ha
pHUCYHKaX, HA
MPOSKIIMOHHBIX YePTEkKaxX

bubmuoreka [IOK
https://m.edsoo.ru/a6395
9ed

HauanbHbie cBeeHus o kyoe
U TUpaMUJie, UX pa3BEPTKU U
monenu. CeueHust
MHOTOTPAaHHHUKOB

bu6moreka [JOK
https://m.edsoo.ru/b30df
38

HauanbHbie cBeeHus o kyoe
U TIMpaMujie, UX pa3BEPTKU U
moxenu. CeueHnusa
MHOTOTPaHHUKOB

bu6moreka [JOK
https://m.edso0.ru/3d8ff
d32

ITousarue o6
AKCMOMAaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUHN:
AKCHOMBI CTEPEOMETPHH U
CJICOCTBUA N3 HUX

bubmoreka [IOK
https://m.edsoo.ru/0cc5c
4fe



https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe

TTonsaTue 00

aKCHOMAaTHYE€CKOM bubmuoreka [IOK
8 OCTPOEHUH CTEPEOMETPHUU: https://m.edso00.ru/239c8
AKCHOMBI CTEPEOMETPHH U cb4
CJICICTBUS M3 HUX
[Tonsitue 06
aKCHOMAaTHYECKOM bu6mmoreka [IOK
9 OCTPOEHUH CTEPEOMETPHUHU: https://m.edsoo.ru/65c6b
AKCHOMBI CTEPEOMETPHH U 106
CJICJICTBUS U3 HUX
[Tonsitue 06
aKCHOMAaTHYECKOM bubmuoreka [IOK
10 | MOCTPOEHHHU CTEPEOMETPHHU: https://m.edsoo.ru/258fc
AKCHOMBI CTEPEOMETPHUHU U 245
CJICJICTBUS U3 HUX
B3aumMHoe pacrionoxeHue
NPSIMBIX B TIPOCTPAHCTBE: bubmuoreka [JOK
11 | mnepecekaromuecs, https://m.edsoo0.ru/1a252
napajuieIbHbIe U 0f6
CKPEIIHUBAIOIINECS TIPSIMBIC
[MapasenbHOCTh MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE: bubnuorexa [IOK
12 | mnapamienbHbIC MPSIMBbIC B https://m.edso0.ru/93ad3
IPOCTPAHCTBE; 6b3
napajuIenbHOCTh TPEX
TPSIMBIX
[TapamienbHOCTE NPSAMBIX U
TIJIOCKOCTEH B bubnmoreka [IOK
13 | mpoctpaHcTBe: https://m.edsoo.ru/eeldl

[TapamienbHOCTB NPSMOM U
IIJIOCKOCTH

9b9



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
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Vel ¢ COHaAITPpaBJICHHBIMHA

Bbu6mmoreka IIOK

14 https://m.edso0.ru/9f407
CTOPOHaMU 1b9
Yrois Mex1y npsIMbIMH B bubmorexa LIOK
15 https://m.edsoo.ru/fe733
POCTPAHCTBE
862
Yrois Mexy npsIMbIMH B bubmoreia LIOK
16 https://m.edso0.ru/2935a
POCTPAHCTBE
9a0
[TapamiensHOCTB bubnuorexa LIOK
17 | mIOCKOCTEH: mapasuiesibHbIe https://m.edsoo.ru/2e18f
IIOCKOCTH 255
CBoiicTBa nmapamiebHbIX bubnxoreia OK
18 . https://m.edsoo.ru/e504d
TUTOCKOCTEH 656
[Ipocreiimne
bubmuoreka [IOK
19 | [POCTPAHCTBCHIbIC Puryper https://m.edsoo.ru/4a28d
Ha IJIOCKOCTHU: TETPadp, 02
KyO, mapasuienenumnes -
bu6mmoreka [JOK
20 | Tloctpoenue ceueHuit https://m.edsoo.ru/1d434
dof
bu6moreka [JOK
21 | Iloctpoenue ceueHuit https://m.edsoo.ru/ec26f
e5d
KontponbsHas padora 1mo
teme "[IpsiMble U TUIOCKOCTH bubnuoreka [IOK
22 | B IPOCTPAHCTBE. https://m.edsoo.ru/9a0a9
[TapanienbHOCTh NPSMBIX U €56
IJI0CKOCTEN"
23 | lleprneHAMKYISIPHOCTH bubnuorexka HOK



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

IIPSIMOM U IIOCKOCTH:
NEPIECHIUKYIISIPHBIE IPSMBIC
B IIPOCTPAHCTBE

https://m.edso0.ru/b19f6
abd

[IpsimMble napajienbHbIE U Bbubnuoreka [JOK

24 | mepreHAUKYISIpHBIC K https://m.edsoo.ru/Oac1l
IJIOCKOCTH c95
[IpsimMble napajienbHbIEC U Bbubnuoreka [JOK

25 | meprneHAuKYISIpHBIC K https://m.edsoo0.ru/ba545
IIOCKOCTH 966
[Ipu3znak bubmuoreka LIOK

26 | meprneHAUKYISIPHOCTH https://m.edsoo.ru/f85bf
NPSMOM U TUTOCKOCTH c46
[Ipu3znak bubmuoteka LIOK

27 | meprneHAUKYISIPHOCTH https://m.eds00.ru/79165
IPSMOM | TIOCKOCTH dis5
Teopema o nipsmoit bubmuoteka [IOK

28 | meprneHAuKYISIPHOM https://m.edso0.ru/635c5
IIOCKOCTH 087
Teopema o npssmMon bubnuoreka [IOK

29 | mnepneHAMKYISPHOM https://m.edsoo.ru/bd374
[IJIOCKOCTH 5f8
Teopema o npssMon bubnuoreka [IOK

30 | mepneHAMKYISPHOM https://m.edso0.ru/7d188
IIJIOCKOCTH 34b
[Mepnenaukyssip u
HaKJIOHHBIE: PACCTOSHUE OT bubnuoreka [IOK

31 TOYKH IO IIOCKOCTH, https://m.edsoo.ru/33c47
paccTosiHUE OT MPSIMOH 110 7d3
TUTOCKOCTH

32 [IepnieHukyisap u bubnuoreka [IOK

HAKJIOHHBIC: paCCTOSIHHUEC OT

https://m.edsoo.ru/66fefa
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https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

TOUYKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPAMOM 10
IJIOCKOCTH

[IepnieHukyisap u
HAKJIOHHBIC: PACCTOSHUE OT

Bbu6mmoreka [IOK

33 TOYKH JI0 IUIOCKOCTH, https://m.edsoo.ru/a5b7b
pPacCTOsIHUE OT IPSIMOM 10 8e3
IIJIOCKOCTH
[Iepnienukyisap u
HAKJIOHHBIE: paCCTOSIHUE OT bubmuoteka [IOK

34 TOYKH JI0 IIJIOCKOCTH, https://m.edsoo.ru/dbee?2
paccTossHUE OT IPSIMOM 10 2bc
MJIOCKOCTH
YIIbl B IPOCTPAHCTBE: Yol bubmuotexa [IOK

35 MEXy TIPSIMOU U https://m.edsoo.ru/6b61b
[IJIOCKOCTBIO 2b4
JIByrpaHHblii yrod, bubnuoreka LIOK

36 | nuHeWHBIH yron https://m.edsoo.ru/5fa0b
JIByTPAHHOTO yIJia 3ce
JIByrpaHHbIii yrod, bubmuoteka LIOK

37 | nuHeWHsIH yron https://m.edsoo.ru/c7c77
JIBYTPAHHOTO yIJia 7ed
Tep HeHHHIfyMpHOCTB bubnuorexa [IOK

gg | [MOcroCTCH: TIPHSHAK https://m.edsoo.ru/ec3e2
HCpHCHI[I/IKVyJ'IHpHOCTI/I JIByX da3
MJIOCKOCTEN
HeprienikyiprocTs Buorexa LOK

3g | [HOcKOCTEI HpHBHAK https://m.edso0.ru/ed9e2
HCpHeHI[I/IKVyJ'IHpHOCTI/I JIByX a8e
MJIOCKOCTEN

40 [IeprieHIUKYIApHOCTH bubnuorexka HOK

IJIOCKOCTEW: MPU3HAK

https://m.edsoo.ru/ba75d
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https://m.edsoo.ru/5fa0b3ce
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https://m.edsoo.ru/ec3e2da3
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MEPHECHINKYIIPHOCTH IBYX
IUIOCKOCTEH

c57

Teopema o Tpéx

Bbu6mmoreka IIOK

41 https://m.edsoo.ru/e4972
nepHeHANKYIsIpax
cdc
TeopeMa 0 Théx Bbu6mmoreka IIOK
42 P P https://m.edsoo.ru/52188
nepHeHANKYIspax
ard
TeoneMa 6 To& bu6mmoreka [IOK
Ma 0 TPEX
43 P P https://m.edso0.ru/9f246
nepHeHANKYIIsIpax
736
KonTponsHas padbora 1o
Il(ill\:dl\r/lleﬁ HKYISIPHOCTD bubnworexa LIOK
44 PHEHATIIBPHOCTE https://m.eds00.ru/5b971
NPSIMBIX U TJIOCKOCTEH" 1 of3
"VIibl MEXy PAMBIMU U -
INIOCKOCTIMU"
[ToHsiTHE MHOTOTPAHHUKA,
OCI-;OIZHBIae BHGI\:GHTH . BuGmorexa [JOK
MHOTOTPAaHHMKA, BBITYKJIBI
45 P yE https://m.edsoo.ru/2d24e
U HEBBIMYKJIbIC 873
MHOTOI'PaHHUKH; Pa3BEPTKa -
MHOTOTPaHHHUKA
IIpu3ma: n-yronbHas
TPHSNA; AL W OcHOBAA BuGmonexa LIOK
46 PHIMEL TP https://m.edsoo.ru/b4ad6
HAKJIOHHAs TTPU3MBIL; OOKOBas 3ad
Y TIOJIHAs TIOBEPXHOCTh —
TIPU3MBI
[Tapamnenenunen, bu6mmoreka [IOK
47 | npAMOYTOJBHBIN https://m.edsoo.ru/8a7be

napaJijiCJICIMIICI U €ro

683
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CBOMCTBA

48

[Inpamuja: n-yronpHas
NUpaMuia, FpaHu U
OCHOBaHHE TUPAMU/IBL;
OOKOBast U MOJIHAS
IIOBEPXHOCTb ITUPAMHU/IBI;
IIPABWJIbHAS U yCEUYEHHAs
nupaMua

Bbu6mmoreka [IOK
https://m.edsoo.ru/fblcd
0a5

49

[IpaBunbHbBIE
MHOTOTPAHHUKHU: ITIOHATHE
IIPABUJIBHOTO
MHOTOTPAHHHUKA;
IIPaBWJIbHAS IPU3MA U
IpaBUJIbHAs TUPAMU/JIA;
IpaBUJIbHAS TPEYrojabHas
NUpaMuJia U NPaBUIIbHBIN
TeTpasp; Kyo

bubmuoreka [IOK
https://m.edsoo.ru/074c8
865

50

[Ipencrasnenue o
IMpaBUJIBHBIX
MHOTI'OI'paHHHKAaX: OKTasap,
JOIEKAdIp U UKOCAdIP.

bubmmoreka [JOK
https://m.edsoo.ru/a0fdd
5bf

51

Cummerpus B
IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH,
IIPSIMOM, TNIOCKOCTH.
ONEeMEHTHI CHMMETPUH B
nupamuaax,
napajuleJenunenax,
IPaBUIbHBIX
MHOTOTpaHHHUKAX

bubmmoreka [JOK
https://m.edsoo.ru/bh9e77
7d9

52

Boruncnenue anemMeHToOB
MHOTOTPaHHUKOB: pEOpa,

bu6mmoreka [IOK
https://m.edsoo.ru/6cdbe



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
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AuaroHaliu, yrijbl

cef

[Tnomane 60KOBOIA
MTOBEPXHOCTH U MOJHON

IOBEPXHOCTHU MPSIMOM Bbubnuoreka [JOK
53 | mnpu3Mmsl, IOMAIL https://m.edso0.ru/37d84
OCHOBaHHH, TEOpEMa O 157
OOKOBOI1 MOBEPXHOCTH
NPSAMOM MPU3MBbI
[Tnomane 60KOBOIA
MIOBEPXHOCTHU U
MOBEPXHOCTH MPABUILHON bubmuoteka [IOK
54 | nupamuIbl, TEOPEMA O https://m.eds00.ru/5603e
oA OOKOBOIt 30b
IIOBEPXHOCTH YCEUEHHON
TUPaAMUJIBI
KonTponbHas paboTta 1o Bubmmorexa HOK
55 https://m.edsoo0.ru/a95f5
teme "MHororpaHHuKu"
c04
bu6moreka [JOK
56 | Ilonstue 06 006BEME https://m.edso0.ru/7ad00
20b
bu6mmoreka [JOK
57 O0BEM TUpaMuIbI https://m.edsoo.ru/23517
1b3
bu6mmoreka [JOK
58 O0BEM TUpaMU/TBI https://m.edsoo.ru/f47df
efd
bubmoreka [IOK
59 O0BEM TUpaMHU/IBI https://m.edsoo0.ru/79¢10
312
60 | OOBEM mupamuIs! bubmmoreka LIOK

https://m.edsoo.ru/2faad
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c3f

Bbu6mmoreka IIOK

61 | OOBEM mpHU3MBI https://m.eds00.ru/79853
608
bu6mmoreka [IOK
62 | OOBEM mpHU3MBI https://m.edso0.ru/1e053
890
bu6mmoreka [IOK
63 | OOBEM mpu3MbI https://m.edsoo.ru/482d3
51
KonTpomnbsHas pabora mmo bubmuoteka [IOK
64 | Tteme "OOBEMBI https://m.edso0.ru/28a65
MHOTOTPaHHHUKOB" 73c
[ToBTOpEHUE, 0606H_ICHI:IC BuGmorexa [IOK
g5 | CHCTEMATIIANI SHaIVMH' https://m.edso0.ru/098be
[TocTpoenue ceuenuii B dad
MHOTOTPAHHHUKE o
[ToBropenue, 06001IeHNE
CUCTEeMaTHu3allus 3HaHUH.
Boruncnenue paccTosHUM: BuGmmorexa [JOK
66 | MEKAY AByMA TOzIKaMH, oT https://m.edso0.ru/f7792
TOYKH JI0 TIPSIMOK, OT TOUKH bag
JI0 TITIOCKOCTH, MEXKIY -
CKPEIIUBAIOIIUMUCS
IPSIMBIMHU
Hrorosast KOHTpOIbHAS bubamorexa IOK
67 https://m.edsoo0.ru/b9146
pabora
bcO
[ToBTOpEHue, 0606meH1i1e BuGmiorexa LIOK
68 CHCTEMATHSATIHA SHAHHH. https://m.edso00.ru/56765

Brrunciienue ymioB: Mexay
CKPEIIHMBAIOIIMMUCS

edb
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IPSIMBIMU, MEXKY IPSIMON U
IUIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YITIOB MEXAY

IUIOCKOCTSIMU
OBUIEE KOJIMYECTBO 68 5 0
YACOB I1O [TPOI'PAMME
11 KUIIACC
Ne KosmmuecTBo yacos DJIEKTPOHHbIE
ara uu@poBbIe
Tema ypoka KonTpoabHbIe IIpakTH4eckue A op
n/ Bcero U3YyYEeHUS oOpa3oBareJibHbIE
padoTsI padoTsI
n pecypcsl
C;bipiﬂ H;:i:e;le?ﬂp’ bubmuoreka [IOK
paiuiye, A b 1 https://m.edsoo.ru/0341bc
IUIOMIA/Ib TOBEPXHOCTHU
2b
chepbr
B3anmHuoe
Eii;iggf;lme Cpepet i bubnuoreka [IOK
’ 1 https://m.edsoo.ru/bed12a
KacaTesibHas INI0CKOCTh 43
K cdepe; miomaib -
cdepsl
N3ob6paxenue chepsl, bubmuotexa [JOK
apa Ha TIO0CKOCTH. 1 https://m.edsoo.ru/bc15f7
Ceuenus mapa f2
Hunuaapudeckas
IIOBEPXHOCTb,
obpasytomue bubmuoreka [{OK
WJTHHPUYECKO 1 https://m.edso0.ru/6054b
MMOBEPXHOCTH, OCh 8cl
UWIAHAPUYECKOM
MIOBEPXHOCTHU



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1

Hunusap: ocHOBaHUS U
OOKOBast MIOBEPXHOCTH,

bub6moreka [IOK

5 o0pasyroias 1 oCh; https://m.edsoo.ru/188f62
[UIoIaabs OOKOBOU U 16
MOJTHOM MOBEPXHOCTHU
N3o6pakenne
WIMH]pA Ha
wiockocTh. Pa3Béprka
uuirHapa. CeyeHus bub6moreka [IOK
6 THH/PA https://m.edso00.ru/016e25
(TMJI0CKOCTHIO, eb
napasieabHON UIn
NEPIEHAUKYISIPHONU OCH
MUAJTUHIPA)
Konnueckast
MIOBEPXHOCTb,
oOpasytomue bubmuoreka [IOK
7 KOHHUECKOM https://m.edsoo.ru/c94ba0
MOBEPXHOCTHU, OCh U 9b
BEPIIMHA KOHUYECKON
MOBEPXHOCTHU
Konyc: ocHOBaHue u
BEpILIMHA, 00pa3yromias bubmuotexa [JOK
8 1 OCh; IUIOLIAAh https://m.edso0.ru/897dd
OOKOBOM M TTOJIHOM 3b2
MTOBEPXHOCTH
Yced€HHBIN KOHYC: BuGniorexa LIOK
9 00pasyiOUIHe 1 BbICOTa; https://m.edsoo.ru/1468ba
OCHOBaHUS U OOKOBast b3
IIOBEPXHOCTh T
10 N3o0pakeHne koHyca bubnuorexa [JOK

Ha IIJIOCKOCTH.

https://m.edsoo.ru/Obdelb



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

Passéprka xonyca.
CedeHust KOHyca
(TUTOCKOCTHIO,
napasieabHON
OCHOBAHHUIO, U
IUIOCKOCTHIO,
MPOXOJIALLEH uepe3
BEPILUHY)

KomOunanus ten

bub6moreka [IOK

11 BpAIICHUS 1 https://m.edsoo.ru/3cefl0
MHOTOTPAaHHUKOB 55}
MHoOrorpaHHuk,
OTIMCAHHBIN OKOJIO BuGmorexa LOK

12 Cpepst; chepa, https://m.edso0.ru/0b136
BIMICAHHAS B 158
MHOTOTPAHHUK HJTU B =
TEJIO BpaIlleHUs
[Tonsitue 06 0OBEME. bubmoreka [IOK

13 OcCHOBHBIE CBOMCTBA https://m.edsoo.ru/26a03f
00BEMOB TEN b7
OGbé wumHpa bubmuoreka [IOK

14 ’ https://m.edsoo.ru/5513d
KOHYca 87b
OGbé mapa 1 bubmuoreka [IOK

15 https://m.edsoo.ru/d189b
TJI0IA 6 Cheph de2
ITomoGHEBIC TENa B
Coomouernun weray bunorera L1OK

16 https://m.edsoo.ru/810cf1

ILJIOIIASIMU
MTOBEPXHOCTEH,
00BEéMaMu MOTOOHBIX

eb



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

TCJI

Kontponbhas pabota 1o
temam "Tena

bubaunoreka [IOK

17 . https://m.edso0.ru/4a33a8
BpameHus" u "O0beMbl ab
Tea" -
BekTop Ha INIOCKOCTH 1 bubmorexa HOK
18 p https://m.edsoo.ru/5caefc
B IIPOCTPAHCTBE
1b
CrioKerie N bub6moreka [IOK
JKCHHUC U BBIUUTAHHU
19 . https://m.edso0.ru/23f4f0
BEKTOPOB
89
VYMHOXEHHE BEKTOPA Ha BI/I6J'II/IOT€Ka HOK
20 p https://m.edsoo.ru/dee379
YqHuCJjIo
eb
21 p p https://m.edsoo.ru/a28fd7
Bektopam. [IpaBuiio le
napajuienenuiena o
P
;?Ziﬁiliaﬂaq’ bubGmuoreka ITOK
22 B3 ¢ https://m.edsoo.ru/5a8279
HpI/IMeHeHI/IeM HpaBI/IJ'I 00
JEHCTBHUN C BEKTOpaMu —
K -
scrcropiat etos npi BuGmorera LIOK
23 p AP https://m.edsoo.ru/d3alfe
peueHnn 30
FeOMeTqueCKHX 3a1a4 -
[IpssmoyromnpHas
CHETENS KOODAAT busorexa L1OK
24 pocTp ’ https://m.edsoo.ru/48db7

Koopnunarel BekTopa.
[Ipocreiimume 3a1a4n B
KOOpJIMHATaX

058



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

Yron mexny

bubmmoreka [IOK

25 BekTopamu. CKasspHOe https://m.edsoo.ru/725eff
MIPOU3BEJICHUE BEKTOPOB c4
Brraucnenue yrinos bubnmorexa [JOK
26 ME/1y MPSIMBIMHU U https://m.edsoo.ru/8efbe7
MJIOCKOCTSIMHU 8e
KOHTI:OJIBHBJI pabota mo BuGmiorexa LIOK
27 Teme "Bexropst https://m.edsoo.ru/77c22f
KOOPJIMHATHI B o5
npocrpaHcTae" —
IToBTOpEHue,
00001IeHNE 1
CHUCTEMaTU3aLMs bubmuorexa [IOK
28 3HaHuH. OCHOBHBIC https://m.edsoo.ru/1780ba
burypsi, GpaxThl, 5d
TEOpEMBI Kypca
MJIaHUMETPUHU
IloBTOpEHUE,
000011eHNE U
CHCTEMAaTU3aIns bubmuoreka [IOK
29 3HaHuH. OCHOBHBIC https://m.edsoo.ru/078cd1
burypsl, QpaxTsl, 84
TEOPEMBI Kypca
TUTAHUMETPHUH
[ToBrOpeHue,
obobuterive i Bu6mmoteka [OK
30 CHCTel\faTmaHm https://m.edsoo.ru/7491ef
3HaHuN. 3agauu 0
TUTAHUMETPUH B METOIBI &
UX peIIeHuUs
31 [ToBTOpEHUE, bub6moreka [IOK

00001IeHE N

https://m.edsoo.ru/4dffda



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

cUCTEMAaTHU3aLU 97
3HaHWUH. 3agauyn
IUTAHUMETPUH B METO/IbI
UX peIICHUs

[ToBTrOpeHue,
000011IeHNE U
cUCTeMaTU3alusI bu6moreka [IOK
32 3HaHuii. OCHOBHEIE 1 https://m.edsoo.ru/74b2ad
burypsl, GaxTsl, 91
TEOpEMBI Kypca
CTEpPEOMETpUU
HToroBast KOHTpOIbHAS bubmorexa HOK
33 1 1 https://m.edsoo.ru/ec24df
pabora
c2
[ToTOpEHUE,
bubmuoreka [IOK
34 obobuenHe 1 1 https://m.edsoo.ru/f465d1
CHCTEeMaTH3aIus 06
3HaHUH ve
OBUIEE KOJIMYECTBO
YACOB I10 TTPOI'PAMME 34 3 0

MPOBEPSIEMBIE TPEEOBAHUSI K PE3YJIBTATAM OCBOEHUS OCHOBHO# OBPA3OBATEJIbHON ITPOI'PAMMBbI

10 KJTACC
Kon nposepsiemoro IIpoBepsiemble MpeaMeTHBIE Pe3y/IbTaThbl 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOM NPOIrPaMMbl CpeIHero
pe3yabrara o011ero oopasoBanust
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOUKA, MPsIMasi, MIOCKOCTh



https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

7.2

[IpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MPU PELICHUN T'€OMETPHUECKHUX 3a1a4

7.3 OnepupoBaTh NOHATHUAMU: NAPAJIIETBHOCT U NEPIEHIUKYIIPHOCTD IPSIMBIX U IIJIOCKOCTEH
7.4 KnaccuunupoBars B3auMHOE pacroIOKEHHE MPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE
75 OnepupoBarh MOHATUSAMU: ABYTPAHHBIM YIoJl, TpaHH ABYTPAHHOIO yIa, peOpo JBYIPaHHOIO yIvia, JUHEHHBIH
' yroji JBYIpaHHOTO yIUIa, 'paayCHas Mepa JBYIPaHHOIO yriia
76 OnepupoBarh MOHATUSMHU: MHOTOTPAaHHMK, BBIIYKJIBIM ¥ HEBBIIYKJIBI MHOTOTPaHHMK, 3JIEMEHTHI
' MHOT'OTrpaHHMKA, IPaBUJIbHBII MHOTOI'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOIOTPAaHHMKOB (IIMpaMHza, MpU3Ma, MPSIMOYTOJbHBINA Napajjenenurnes,
' ky0)
78 KnaccudumupoBars MHOTOrpaHHHMKH, BHIOMpAst OCHOBAHUS JUIS KJIACCU(HUKAINUN (BBITYKJIBIE W HEBBITYKIIbIC
' MHOT'OTpaHHUKH, TPaBUJIbHbIE MHOTOI'PAHHUKU, IIPSMbIE U HAKJIOHHBIE IIPU3MBI, I1apalIeIICIUIIE Ibl)
7.9 OnepupoBarh NOHATHSIMU: CEKYIas IUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
7.10 OOBsACHATH NPUHLIUIIBI IOCTPOEHUSI CEUEHUN MHOTOI'PaHHUKOB, UCIIOJIb3YS METO]| CJIEA0B
211 CTpouTth ceueHUs] MHOTOIPaHHUKOB METOJIOM CJIE/IOB, BBIIOIHATh (BBIHOCHBIE) INIOCKHE YEPTEIKU U3 PUCYHKOB
' IPOCTBIX 00BEMHBIX (GUTYp: BHJI CBEPXY, COOKY, CHU3Y
Pemare 3amaun Ha HaXOXJAEHHE T€OMETPUUYECKHMX BEJIMYMH MO oOpaslaM WIM ajJropuTtMam, MpUMEHss
712 W3BECTHBIE AHATUTUYECKUE METOJbl MpPHU PELIEHUU CTAHJAPTHBIX MaTeMaTW4yecKHUX 3a7ad Ha BBIYUCIICHUE
' paccTosiHUil MeXJay JAByMS TOYKaMH, OT TOYKM JI0 HpPSIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIMBAIOIUMUCS IPSIMBIMU
Pematp 3amauM Ha HaxXoXJE€HHE TI'€OMETPUUYECKUX BEIMYUH 10 o0pasuaM WM ajiropuTMam, MpPUMEHss
713 U3BECTHBIE AHAIUTHUYECKUE METOIbl IPHU PEIIEHUWH CTAHJAPTHBIX MAareMaTHMYeCKMX 3a/ad Ha BBIYHMCICHUE
' YIJIOB MEXAY CKPEIIMBAIOIIMMUCA TPSAMBIMH, MEXKIY MNPSAMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMH,
JIBYT'PaHHBIX YITIOB
Boruncnsate 00bEMBI M IUIONIAJIM MOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma, MUpamMuaa) ¢ NMPUMEHEHHEM
7.14 dbopMyi, BBIUKCIATH COOTHOIICHHS MEXIYy IUIOMAASMH  TOBEpPXHOCTEH, 00bEMaMu  MOJOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBare NOHATUSIMHU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U
' TUIOCKOCTh CUMMETPUHN (UTYPBI
7.16 W3Bnekarp, mpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH WH(GOPMALMIO O MPOCTPAHCTBEHHBIX I€OMETPHUUECKUX




¢burypax, IpeACTaBIEHHYIO Ha YePTEKaxX U PUCYHKAX

[TpumeHsaTh reoMeTprueckre (aKThl sl PeIICHHs] CTEPEOMETPUUYECKIX 3aad, MPEANOoaraloliiX HECKOIbKO

i II1arOB PEIICHNUs, €CIIN YCIIOBHS IPUMEHEHU 3a/1aHbl B SIBHOH (opme
718 [IpuMeHATH npoCTEWIINME NPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHUCTEMBI IIPU
' pELICHUHU CTEPEOMETPUYECKUX 3a1a4
719 [IpyBOAUTHL NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPHUPOJAE U JKU3HH, PACIIO3HABATH IPOSIBICHUE
' 3aKOHOB I€OMETPHUH B HCKYCCTBE
[IpuMeHATH NOJy4ECHHBIE 3HAaHUS HA IIPAKTUKE: aHAJIM3UPOBATh PEAIbHBIE CUTYallUd U IPUMEHATh U3yYEHHBIE
MOHATUSL B TIPOILIECCE TIOMCKA PEIICHUS MaTeMaTHYeCKd CGHOPMYIUPOBAHHON IMPOOIEMBI, MOJIEINPOBATH
7.20 peanpHble CUTyallMH Ha S3bIKE TI'€OMETpPUH, HCCIEAO0BATh IIOCTPOCHHBIE MOJENM C HCIOJIB30BAaHUEM
reOMETPUUYECKUX MOHATHH M TEeopeM, ammapara aiareOpbl, pemarb MPAaKTUYeCKHe 3aJadd, CBSI3aHHBIE C
HAax0XJACHUEM I'€OMETPUYECKUX BEIMYHUH
11 KJIACC

Kon nposepsiemoro

IIpoBepsieMble MpeaMeTHBIE Pe3y/IbTAaThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOIrPaMMbl

pe3yJbTara cpeaHero o01ero oopa3oBaHus

6 I'eomeTpus
OmnepupoBarh MOHATUSME: IMITHHIPHYECKAs] TTOBEPXHOCTh, 00pa3ylone MMIHHIPUIECKOW TOBEPXHOCTH,

6.1 WINHAP, KOHWYECKash TOBEPXHOCTh, OOpa3yrolne KOHWYECKOW IOBEPXHOCTH, KOHYC, cepuyeckas
TTOBEPXHOCTH

6.2 Pacrnio3HaBarh Tena BpamieHus (LHWIMHIP, KOHYC, cdepa u map)

6.3 OOBSCHATH CIIOCOOBI TTOTYYCHHUS TEI BPAIICHUS

6.4 KiaccuduimpoBarb B3auMHOE pacmoiokeHne chepbl U IITOCKOCTH

6.5 OnepupoBarh MOHATUSMH: IIAPOBONM CETMEHT, OCHOBaHME CErMEHTa, BBICOTA CErMEeHTa, LIapOBOM CIOA,

' OCHOBAHHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
6.6 Bbrauciate 00bEMBI M TUTOMAN TTOBEPXHOCTEH TeNl BpAIIEHUsS, TEOMETPHUECKUX TeNl ¢ MPUMEHEHHUEM

hopmyn




OnepupoBarh MOHATHSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy M ONUCAHHBIM OKOJO cdepbl, cdepa,

6.7
BIIMICAHHAsl B MHOTOT'PAHHUK HJIM TEJIO BPAIICHHS
6.8 BbIuuciiATh COOTHOMEHHUS MEXTY TUIOIIAISIMHA TOBEPXHOCTEH M 00bEMaMU TOTOOHBIX TEJ
6.9 N300paxkarh uzyyaemble (pUTYpHI OT pyKH U C IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BeImmonHATE (BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (DUTYP: BHJ CBEPXY, COOKY,
' CHHU3Y; CTPOUTH CEUCHHS TeJl BPALICHUS
6.11 W3Bnexars, MHTEPIIPETUPOBATh U MPE0OPa30BbIBaTh HH(OPMALUIO O MPOCTPAHCTBEHHBIX I'€OMETPHYECKHUX
' ¢burypax, npeAcTaBICHHYIO HA YEePTEKAX U PUCYHKAX
6.12 [lpumensaTs rTeomerTpuyeckue (aKThl s PEIICHHUS CTEPEOMETPUYECKUX 3ajad, IPeIroararoiux
' HECKOJIBKO IIIarOB PEIICHHUSI, €CIIH YCIOBHS NPUMEHEHHS 3a/1aHbl B IBHOH (hopMe
6.13 OmnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIMONHATE IEHCTBUSI CIIOKEHUSI BEKTOPOB, BBHIYUTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa Ha YHMCIIO,
' OOBSICHATBH, KAKUMH CBOWCTBaMH OHH 00JIaJIat0T
6.15 [TpuMeHsATh MpaBUIIO Mapaeenuneaa Mpy CI0KEHHN BEKTOPOB
OmepupoBarh MOHATUSMH: JEKapPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAY/Ib BEKTOPA, PAaBEHCTBO
6.16 BEKTOPOB, KOOPAMHATHI BEKTOPa, YroJl MEXJy BEKTOpaMH, CKaJIsIpHOE IPOU3BEACHUE BEKTOPOB,
KOJUIMHEapHble M KOMIUIAHAPHbIE BEKTOPHI
6.17 HaxoguTh cymMMy BEKTOPOB W TIPOM3BEICHHE BEKTOpa HA YHCIIO, YTOJI MEXAY BEKTOpPaMH, CKAIIPHOE
' MIPOU3BE/ICHUE, PACKIIAIBIBATE BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3a/iaBaTh MJIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CUCTEME KOOPIUHAT
6.19 Pemiars mpocreifiine reomeTpuueckye 3a1a4n Ha MpUMEHEHHe BEKTOPHO-KOOPAUHATHOTO METO1A
Pemiars 3a1aun Ha 10Ka3aTeNbCTBO MAaTEMAaTHUECKUX OTHOIIEHUH M HAXOXKACHUE T€OMETPUYECKUX BEITUYMH
6.20 no oOpa3nam Wi alropuTMaM, MpPHUMEHSS M3BECTHBIE METOJbl MpPHU PELICHUH CTaHIAPTHBIX
MaTreMaTH4ecKuX 3a1ad
6.21 [IpuMeHsATH TpOCTEHIIME MPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI IpU
' pElIeHNH CTEPEOMETPUUECKHX 3ajad
6.22 [TpuBOIUTH TPUMEPHI MaTEMAaTHIECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U JKU3HHU, PACIIO3HABATH MPOSIBIICHHE
' 3aKOHOB T€OMETPHH B HCKYCCTBE
6.23 ITpuMeHATh MOJMYYEHHbIE 3HAHUS HA MpaKTHKe: aHAJU3UPOBATh pEAJbHbIE CUTYallMM U TPHUMEHSTh




U3yYEHHbIE TOHATHUA B IpOLlECCE€ IOMCKA PEIICHUs MaTeMaThdecku CGOpMYIUPOBAHHON MPOOIIEMBI,
MOJICIUPOBATh peallbHble CUTyallud Ha S3bIKE TEeOMETPHH, HCCIeI0BaTh IMOCTPOEHHBbIE MOJEIH C
HCIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUN M TEOpeM, arrapara anreOpsl, peliaTh NpakTUYecKue 3a1aqi,
CBSI3aHHBIE C HAXOXKJCHHUEM F€OMETPUYECKUX BEIIMUYUH

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 31eMeHT COAepPKAHUSA

7

I'eomerpus

7.1

OCHOBHBIE TOHSTHS CTCPCOMCTPUH. Tqua, npsAMas, IIJIOCKOCTb, ITPOCTPAHCTBO. Ilonsatne 00 aKCHOMATHYECKOM
IMOCTPOCHUHU CTCPCOMETPHUU: AKCHOMBI CTCPCOMETPHUHU U CIICACTBUA U3 HUX

7.2

B3auMHoe pacnonokeHue MpsSIMBIX B MPOCTPAHCTBE: IMEPECEKAIONIUECs, MapauielibHbIe UM CKPEIIMBAIOIIUECS TMPSMBbIC.
[TapamienbHOCTh NPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapalUIeNIbHbIE MPSIMBbIE B IIPOCTPAHCTBE, NapAIIIEIBHOCTD TPEX
MMpsAMBIX, MapalJICJIbHOCTb HpSIMOI\/JI M THIOCKOCTH. YTIIBI C COHAIpaBJICHHBIMKX CTOPOHAMM, YIrOoJI MCXKAY MNPAMBIMU B
npoctpancTtBe. [lapannenbHOCTh IIIOCKOCTEW: TMapasulesibHbIE IIJIOCKOCTH, CBOMCTBA MapajuIeNIbHBIX IIOCKOCTEMH.
[IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI HAa TUIOCKOCTHU: TETPadIp, KyO, mapajuiesienure ], TOCTPOCHUE CEUECHU

7.3

[lepneHIUKYASAPHOCTD NMPSAMOM M IUIOCKOCTH: NEPIEHAMKYISIPHBIE NPSMbIE B IPOCTPAHCTBE, NMPSAMBIE NapajuIeIbHbIE U
NEPIEHIUKYISAPHBIE K IUIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMONM M IUIOCKOCTH, TEOpeMa O NpsMOH
MEPIEHIUKYIPHON INIOCKOCTH. YIVIBI B IPOCTPAHCTBE: YIOJl MEKIY MPSMOU U IJIOCKOCTBIO, IBYIPAaHHBIN YroJl, TMHEUHBII
yroj AByrpaHHoro yria. [leprnenaukynsp ¥ HakJIOHHBIE: PACCTOSIHME OT TOYKU JO IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 110
IUTOCKOCTH, MPOEKIUs (PUIYpBl Ha TIOCKOCTh. IleprneHanKyIsipHOCTh IIOCKOCTEN: MPU3HAK MEePHeHIUKYIIPHOCTH JIBYX
IJI0CKOCTEN. TeopeMa 0 TpEX NepreHAUKYIsIpax

7.4

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHHUKA, BBINYKJIBIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA
MHOTOrpanHuKa. [Ipu3ma: N-yroinpHas NMpu3Ma, TPaHW W OCHOBAHMS MPHU3MBI, MPSMasi U HAKJIOHHAS TPHU3MBbI, OOKOBasi U
MOJHAasg TMOBEPXHOCTh Mpu3Mbl. [lapannenenunen, mpsAMOYroJibHBIN Mapajijieienunen M ero cpoiicTBa. [lupammma: n-
yroJibHasi TUpamMuia, TPaHW W OCHOBAaHHWE MHUPAaMHUJbI, OOKOBas M TOJHAS TOBEPXHOCTh MHUPAMUBI, TpaBUJIbHAS U

yceqéHHaﬂ nmupamMuyjaa. 371eMEeHTHI npu3Mbl "W THPaAMUIBIL. HpaBI/IJ'II)HI)Ie MHOI'OT'paHHHUKHU: TIOHATHEC IIPaBUIIBHOT'O




MHOTOTpaHHMKA, MpaBWJIbHAS NMpU3Ma M MpaBUiIbHAS MUpaMUJa, MpaBWIbHAs TPEYroyibHAs MUpaMUAa U MPaBUIbHBIN
TeTpasap, kyo. [IpencraBienue o mpaBMUIIbHBIX MHOTOTPAaHHUKAX: OKTAdJIp, A0/IeKadIp U ukocasapyrue CedeHus npu3Mbl U

ITUPAMMJIBI
75 CuMMeTpusi B HIPOCTPAHCTBE: CHUMMETPUS OTHOCUTENIBHO TOYKH, IPSAMOW, IUIOCKOCTU. OJIEMEHThl CHUMMETPUHU B
' IMpamMuiax, napajsiesIenuIeaax, NpaBuibHbIX MHOIOIPaHHUKAX
Bbruncnenue 371€MEHTOB MHOIOTPaHHMKOB: pPEOpa, nuaroHanu, ymibl. Iliomans OOKOBOM IMOBEPXHOCTH W IOJHON
76 MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIAAb OCHOBAaHHM, TeopeMa o OOKOBOW MOBEPXHOCTH MpsiMol mpu3Mbl. llmomans
' OOKOBOI TOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON MUPAMUIBI, TEOPEMA O IJIOMIATN ycedEHHOM nupamubl. [lonsTre 06
00béMe. OOBEM UpamMuIbl, TPU3MBI
7.7 ITono6uble Tena B npocTpaHcTBe. COOTHOIIGHUS MEXK Y IJIOMIAAIMU IOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TeJl
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eomerpus
6.1 [{unuuapuyeckas MOBEPXHOCTh, 00pa3yrolfe MJINHAPHUECKON MOBEPXHOCTH, OCh IMJIMHAPUYECKONH MOBEPXHOCTH.
' Iunuuap: ocHOBaHUS M OOKOBasi MOBEPXHOCTbh, 00pa3yrolas U OCh, MJIOLIA /(b OOKOBOH U MOJIHOM MOBEPXHOCTH
Konnueckas moBepXHOCTh, 0Opa3ylollye KOHMYECKOW IOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOH IOBEPXHOCTH.
6.2 Konyc: ocHoBanue M BepiivHa, 00pa3yromas U OCh, IUIONIAlb OOKOBOW U IMOJHOW MOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3yrolue 1 BbICOTa, OCHOBAHUS U OOKOBas IOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paauyc, OUaMeTp, IUIOIIAAb MOBEPXHOCTH cdepsl. B3aumuHoe pacnonoxenue chepbl u
' TUIOCKOCTH, KacaTebHas INIOCKOCTh K cdepe, MIonaas cepsl
6.4 N300pakeHne Ten BpallleHus Ha III0CKOCTU. Pa3BEpTka NMIMHIpa U KOHyca
6.5 KoMmOuHaimm ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOTpaHHHUK, ONMMCAaHHBIA OKoJO cdepbl, cdepa, BIUCaHHAS B
' MHOT'OTPaHHMK, UJIU TEJIO BPAIICHHUS
6.6 [Tonsitne 00 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOJIBHOTO Mapaijieenuneaa u
' cienctus u3 He€. O0bEM uMHIpa, Konyca. O0bEM Hapa U miIomaab chepbl
6.7 ITono6uble Tena B mpocTpaHcTBe. COOTHOIIGHUS MEXTY IJIOIAAIMH TOBEPXHOCTEH, 00bEMaMM MOJOOHBIX Tell




Ceuenust umiauHApa (mapajulebHO W MEPHEHAMKYISIPHO OCH), CEUeHUs KOHyca (MapajielIbHO€ OCHOBaHHUIO H

6.8
MIPOXOJISIIIIEe Yepe3 BEpIINHY), CEUSHHUSI 11apa

Bexrop Ha muiockoct M B npocTpaHcTBE. CIOXKEHHE M BBIUUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
6.9 Pasnoxenue Bekropa 1o TpémM HEKOMILTIaHapHBIM BekTopaM. [IpaBuio napannenenunena. Pemenue 3aaa4, CBA3aHHBIX C
IIPUMEHEHHUEM IIPABUJI JCHCTBUI C BEKTOpaMH

[IpssMoyronpHas cucreMa KoopAuHar B mpocTpaHcTsBe. Koopaunarsl BekTopa. IIpocreiimue 3amauu B KOOpAMHATAX.
6.10 VYron mexay Bektopamu. CKalsipHOE TPOU3BEACHUE BEKTOPOB. BhIuncieHne yriioB MEXAYy MPSIMBIMU U TJIOCKOCTSIMHU.

KoopauHaTHO-BEKTOPHBINM METOJ IIPU PEILIEHUH T€OMETPUYECKUX 3a1a4

MMPOBEPSAEMBIE HA EI'D 110 MATEMATHUKE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHMUSI

Kon npoBepsiemoro IIpoBepsieMble TpeOOBaHHUSA K MPeAMETHBIM pe3yJIbTaTaM 0CBOEHHS OCHOBHOH 00pa3oBaTe/ibHOil
TpedoBaHus NMPOrpaMMbl CpeIHero od1ero 00pa3oBanus

Brnagenne Meromamu J10Ka3aTelbCTB, QJITOPUTMAMM pEIIEHUs 3ajad; yMeHue (GOopMyIupoBaTh U
ONepUpOBaTh MOHATHSAMM: ONpEACIICEHUEe, aKCUOMa, TEOpeMa, CIEACTBUE, CBOWCTBO, IPHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKH; NMPUMEHATh MX; yMEHUE (HOpMYyIHpoBaTh oOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPXKJAECHUE, MPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI, MCIIONb30BATH METO
MaTeMaTH4eCcKON MHAYKIMU; MPOBOAUTH JOKa3aTelbHbIE PACCYKJEHUS MPHU PELIEHUU 3a]ad, OLIEHUBATh
1 JIOTUYECKYI0  TPAaBUIBHOCTb  PACCYXKACHMH; yMEHUE ONEepUpOBaThb MOHITUAMU: MHOXKECTBO,
MOJMHOXECTBO, OMNEPALMM HaJl MHOXXECTBAMHU; YMEHHE HCIOJb30BaThb TEOPETHKO-MHOKECTBEHHBIN
anmapar Ui ONHMCAaHUS peajbHBIX MPOLIECCOB U SBJICHUM U MPU pELIeHUH 3aj]a4d, B TOM YHUCIIEe U3 JIPYTHX
y4eOHBIX MPEAMETOB; YMEHHE ONEepUpOBaTh MOHATUSAMU: rpad, CBA3HBINA rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh M OMHUCHIBATH Ipadbl Pa3IMYHBIMU CIIOCOOAMU; MCIOIB30BaTh rpadsl Mpu
peleHuy 3a1a4y

YMmenue OIICPHUPOBATH NMOHATUAMU: HATYPAJIBHOC YHCIIO, ICJIOC YHCIIO, CTCIICHL C HCJIBIM IIOKA3aTclIeM,
KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C PAlUOHAJIBHBIM I10KAa3aTCJICM, CTCIICHL C e CTBUTEIILHBIM
I1oKa3arcjicm, JIOl"apI/I(I)M qucia, CMHYC, KOCUHYC U TAHT'CHC IIPOU3BOJILHOI'O YHCJa, OCTATOK 110 MOAYIILO,
paduoOHAJIBHOC YHUCIIO0, HUPPALUMOHAJIBHOC YHCIIO, MHOXKCCTBA HATypaJIbHbIX, HCJbIX, pPAllMOHAJIbHBIX,
JIEHCTBUTEIIBHBIX YUCCII; YMCHHUEC UCIIOJIB30BATh MMPU3HAKHU JCIUMOCTH, HaUMEHBIIHNH 06H_II/II‘/’I JACIINUTECIIb U

HaMMCHBIIICC 06]].[66 KpaTHOC, aJITOpUTM EBknuna Ipu peUICHUUN 3alad; 3HAKOMCTBO C pPa3JIMYHBIMU




MO3UIIMOHHBIMU CUCTEMaMU CYHCIICHUS; YMEHHE BBINOJHATH BBIYMCIIEHUE 3HAYEHUH M MpeoOpa3oBaHUs
BBIPQXECHHUIM CO CTENeHsAMH U Jorapudmamu, Mpeodpa3oBaHus IPOOHO-PALKMOHAIBHBIX BBIPAKEHUM;
YMEHHE OINEPUPOBATh MOHATUSMU: MOCIIEI0BATEILHOCTD, apu(MeTHyecKasi Mporpeccusi, reoMeTpruyecKas
nporpeccusi, OecKOHEUHO  yObIBaroIiass  TeoMeTpuueckass  Iporpeccus; yMEHUE  3aJaBaThb
MOCIIEZIOBAaTEIbBHOCTH, B TOM YHCIE C TOMOIIBI0O PEKYpPpPEeHTHBIX (OpMysa; yMeHHE OIepHUpOBaTh
MNOHATUSIMHM: KOMIUIEKCHOE YHCIIO, COMNPsDKEHHbIE KOMIUIEKCHBIE 4YMCIa, MOAYIb M  apryMeHT
KOMITJIEKCHOTO 4ucla, (popMa 3amucH KOMILJIEKCHBIX YHceNl (FeoMeTpuyecKas, TPUTOHOMETpUYecKas U
anrebpanyeckasi); yMeTb MPOU3BOAUTH apUPMETHUECKHe JCHCTBUS C KOMIUICKCHBIMU YHCIaMH,
MPUBOAUTH MPUMEPHI UCIIOJIB30BaHUSI KOMIUIEKCHBIX YHCEIl; OMEepUpOBaTh MOHATHUSAMU: Marpuia 2x2 u
33, onpeaenuTeNb MaTPULIbI, FTEOMETPUUECKUN CMBICT ONIPEIETUTENs

YMmenue OIICPHUPOBATL MOHATUAMU: PALUOHAJIBHBIC, HPPAMOHAJIBHBIC, ITOKA3aTCIbHBLIC, CTCIICHHBLIC,
JIOFapI/I(bMI/I‘-IGCKI/Ie, TPUTOHOMETPUUCCKUEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMbI; YMCHUC OIICPHUPOBATH
MHNOHATHUAMHU. TOXACCTBO, TOXICCTBCHHOC HpCOGpEBOBaHI/Ie, YpaBHCHHUE, HCPABCHCTBO, CHCTCMaA
ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIIBHOCTbH ypaBHeHI/If/'I, HCpPaBCHCTB W CHUCTECM; YMCHUC pCIIATh
YpaBHCHM:A, HCPABCHCTBA U CUCTCMBI C IIOMOLIIBIO Pa3JIMYHbIX HpI/IéMOB; peliats ypaBHCHUA, HCPABCHCTBA
U CHUCTCMBI C IIapaMCTpOM; IMPUMCHATL YpPAaBHCHHUA, HCPABCHCTBA, HUX CUCTCMbI [JIsI PCHICHUA

MAaTEMAaTUYCCKUX 3a4a4 U 3ada4 U3 Pa3IMIHbIX oOacTei HAyKHU U peam,Hoﬁ KU3HHU

YMeHue omnepupoBarb MNOHATUAMU: (QYHKUMSA, YETHOCTh (YHKIUH, NEPUOIUYHOCTh (PYyHKIUH,
OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb ()YHKIIMH, SKCTpEMYM (PyHKIMHU, HauOoJblllee U HauMEHbIIee
3Ha4eHMs] QYHKIMM Ha MPOMEXKYTKe, HeNpepbIBHAs (QYHKIUSA, aCUMIOTOTHI rpaduka GyHKIMM, NTepBas U
BTOpasi MPOW3BOAHAS (YHKIMH, T€OMETPUUECKUM M (PU3HUECKHI CMBICI IMPOU3BOAHOM, epBooOpa3Has,
onpefeNéHHbI HHTErpai; yMEHUE HaXOAUTh AaCUMITOTHI Tpaduka (QyHKIUH; yMEHUE BBIUUCIATH
IIPOU3BOAHBIE CYMMBbI, IPOU3BEIEHUS, YAaCTHOIO M KOMIIO3ULMHU (DPYHKUMH, HAXOAWUTh YypaBHEHHE
KacaTelbHON K rpaduky (yHKIMH; yMEHUE HAXOAUTh IMPOU3BOJAHBIE IEMEHTApHBIX (PYHKIUH; yMeHHe
UCIIONIB30BaTh TMPOU3BOIHYIO JJISi HCCIENOBaHUA (DYHKUMN, HAXOOUTh HAWOOJbLIME M HAUMEHbLINE
3HaueHUsd (YHKIUH; cTpouTh rpadvKy MHOTOWIEHOB C HCIOJB30BaHUEM alllapara MareMaTH4ecKOro
aHaIM3a; IPUMEHAThH IPOU3BOAHYIO JUIsl HAXOXKACHUS HaWIy4IlIero PelieHus B MPUKIIAJAHbIX, B TOM UHCIe
COLIMAJILHO-OKOHOMHUYECKNX M (PU3MYECKUX 3aJladax; HaXOIUTh IUIOMAAN U O0bEMBI (UTY C MOMOILBIO
MHTETpasa; NPUBOAUTH MPUMEPHI MaTeMaTHUYECKOT0 MOJEIHPOBAHUS C MOMOUIbI0 Au(depeHInaTIbHbIX

ypaBHEHUU

YMeHue onepupoBarh MOHATUAMU: rpaduk QyHKIMM, oOpaTHas (yHKIMS, KOMIO3MIMA (YHKUIUH,




nuHeWHas (QYHKIUSA, KBajparuyHas (YHKIUSA, paruoHanbHas (YyHKIMS, CTeneHHas (QyHKIHS,
TPUTOHOMETpUYECKHE (YHKIUU, OOpaTHbIE TPHUTOHOMETpUYECKHEe (QYHKIMU, TOKa3arelibHas U
gorapupmuueckas (QYHKIMH; YMEHHE CTPOUTh TpapUKd HW3YYCHHBIX (QYHKIUH, BBIIOJIHSITH
npeoOpa3oBanus rpadukoB QyHKIMIA, HCIIOIB30BATh TPAPUKH [T U3YYSHHS TPOIIECCOB U 3aBUCHMOCTEH,
IPY PEIICHNUH 3aj1a4 U3 IPYTUX YU4eOHBIX MPEIMETOB M 33]1a4 U3 pealbHOM JKU3HU; BhIpaKaTh GopmyrnaMu
3aBUCUMOCTH MEXIy BEIMYMHAMHU; HWCIOJIb30BaTh CBOMCTBA W Tpaduku (QYHKIUH IS PElICHHUS
yYpaBHEHHIA, HEPABCHCTB | 33J1a4 C IMapaMmeTpaMu; n300pakaTh Ha KOOPAMHATHOM IIOCKOCTH MHOXECTBA
pellICHHI ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3aJadd Pa3HbIX TUIIOB (B TOM YHUCJIE HAa IPOLEHTHI, AOJM U 4YacTd, Ha
JBUKEHHE, padOTy, CTOMMOCTh TOBApOB U YCIIYI, HAJIOTH, 3a/a4d U3 OOJIACTH YHPABICHUS JUYHBIMH U
ceMENHBIMU (PMHAHCAMM); COCTABIISITh BBIPAXKEHUSI, ypaBHEHUS], HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3aa4M, MCCIEN0BaTh MOJYYCHHOE PEIICHWE W OIEHHBATh MPABIONOJOOHOCTh PE3YJIbTATOB; YMEHHE
MOJZIEJIMPOBATh PEANBHBIC CHUTyallUd Ha S3bIKE MAaTEMaTUKH; COCTABILITh BBIPAKCHMS, YpPaBHEHMS,
HEPaBEHCTBA U UX CHCTEMBI 10 YCIOBHIO 33J1a4l, UCCIIE0BATh ITIOCTPOCHHBIE MOJENH C UCIIOIb30BAaHUEM
anmnapara anreopbl, MHTEpIPETUPOBATh MOITYUEHHbIN pe3yabTar

YMeHue onepupoBarh MOHATHSAMU: CpeiaHee apudmernyeckoe, MeIuaHa, HauOOJbIIee W HAUMEHBIICS
3Ha4eHMsI, pa3Max, JAMCIEpCHs], CTaHAAPTHOE OTKJIOHEHHE 4YHCIOBOTO HabOpa; yMEHHE W3BIIEKaTh,
WHTEPIPETUPOBaTh HWH(MOpPMAINIO, TPEACTaBICHHYIO B TaOnuIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBAa PEAJBHBIX MPOIIECCOB M SBICHUM; MPEACTABISTH HHPOPMAIUIO C TOMOIIBIO
TaONHI] U AUArpaMM; UCCIIEIOBaTh CTaTUCTHUECKUE JaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpapUIeCcKux
METOJIOB M DJIEKTPOHHBIX CPEACTB; TpaUUecKHd HCCIENOBaTh COBMECTHBIE HAOMIOACHUS C TOMOIIBIO

JMarpaMM pacCcerBaHus U JIMHEMHOW perpeccuu

YMeHue onepupoBarh MOHATUAMU: CIYYalHBIA ONBIT U CIy4daiiHOE COOBITHE, BEPOATHOCTh CIY4alHOTO
COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIOJIB30BAaHMEM TpaUuecKuX METONOB; NPUMEHSTh
(bopMyIIBI CIIOXKEHUS U YMHOXKEHHs BEPOSITHOCTEH, (OpMYIy MOIHOM BeposTHOCTH, hopmyny bepHymiu,
KOMOMHATOpHBIE (PAKTHI U (GOPMYJIBI; OLIEHUBATh BEPOSTHOCTH PEANbHBIX COOBITHIA; YMEHHE ONEPHUPOBATH
NOHATUSMM: ClydaliHas BEJIMYMHA, paCIpPEICIICHUE BEPOSITHOCTEN, MaTEMAaTUYECKOE OXHJIAaHUE,
JMCTIEpCHs M CTaHIapTHOE OTKJIOHEHHUE CIydyailHOM BeMMYMHBI, (YHKLIHU paclpesesieHUus] U IUIOTHOCTH
PaBHOMEPHOI'O, II0KA3aTelIbHOIO M HOPMAJIBHOIO pACHpPENEIIEHUH; YMEHHE MCIIONIb30BaTh CBOMCTBA
U3y4YCHHBIX paclpeieieHuil JUIsl pelleHrs 3a/1ad; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJBIIUX YHCEl,
METO]Ibl BBIOOPOYHBIX MCCIICOBAHMI; YMEHNUE IPUBOAUTH NPUMEPHI MPOSBIECHUS 3aKOHA OOJBIINX YUCE




B MPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSIMU: COYETaHHE, EPECTaHOBKA,
YHCIIO COYETaHUMN, YUCIIO MepecTaHOBOK; OMHOM HbIOoTOHA; yMeHHE IPUMEHATh KOMOMHATOPHBIE (PaKThI U
paccykIeHusi JUid peHIeHHs 3a/a4; OLEHHUBaTb BEPOSTHOCTU pEalbHBIX COOBITUH; COCTaBIATH
BEPOSTHOCTHYIO MOJIENIb U MHTEPIIPETHUPOBATDH MOTyYEHHBIN PE3yIbTaT

YMeHue onepupoBarh MOHATHUSAMM: TOYKA, MpsMasi, IOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUYHHA
yIya, IUIOCKHUI yroJl, ABYTPAHHBIN YroJl, TPEXTPAHHBIN YroJl, CKPEIMBAIOIIUECS NPSIMbIE, TAPAIIEIIbHOCTh
U TEPHEHIUKYISPHOCTh NPSAMBIX M IUIOCKOCTEH, Yroll MEXIy MPAMBIMHU, YIOJd MEXAY OpSAMOW U
IJIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSAMM, PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEKIY
MPSMBIMHU, PACCTOSSHUE MEXKY IUIOCKOCTSMH; YMEHHME HMCIOJIb30BaTh IPU PELICHHM 3a7ad M3Y4YEHHBIE
(bakTbl U TEOPEMBI TUIAHUMETPUH;, YMEHUE OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIEr0 MUPA; CTPOUTH
MaTE€MaTUYE€CKHE MOAEIH C MTOMOIIBI0 TEOMETPUUECKUX MMOHATUI U BEJIMYMH, PEIIATh CBSI3AHHBIE C HUMH

IMMPAKTHUYCCKUC 3a1aun
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YMeHHne omepupoBaTh MOHATHAMHE: IUIOHIanb (UTYphl, 00bEM (UTYpHI, MHOTOTPAHHUK, NPaBUIBHBIN
MHOTOTPaHHUK, CEYCHHWE MHOTOTpaHHHMKA, KyO, Napajuielienune], Npu3Ma, nupamuaa, ¢urypa u
MOBEPXHOCTh BpallleHHs], UWIMHAP, KOHYC, map, cdepa, miom@anb chepsl, IJIONaas MOBEPXHOCTH
NUPaMUJIbl, TIPU3MBI, KOHYCa, IMIUMHAPA, 00bEM KyOa, IPSIMOYTOJIBHOTO Mapaljiesienuieaa, TupaMubl,
IPU3MBI, LWIWHAPA, KOHYCa, Iapa, pa3BEPTKA IIOBEPXHOCTH, CEYEHHMsI KOHyca M IWIHHJIPA,
napajuleJibHbIe OCH WJIM OCHOBAHMIO, CEYEHHE 11apa, MII0CKOCTh, Kacarolasicsi cepbl, IMIUHAPA, KOHYCa;
YMEHHME CTPOUTHh CEUEHHWE MHOIOTpaHHHKa, W300pakaTb MHOTOTPaHHUKH, (UIYphl M TOBEPXHOCTHU
BpalCHUs, UX CEUEHHUs, B TOM YHCIIE C ITOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHHE NPUMEHSTh CBOMCTBA
reOMEeTPUYECKUX (UTYpP, CAMOCTOATENBHO (HOPMYIHPOBATh ONPEIENICHUS U3y4yaeMbIX (UTYp, BbIIBUTATh
TUIIOTE3bl O CBOMCTBaX W MpH3HAKaX IeOMETPUYECKUX (Uryp, oOOCHOBBIBaTh WJIM ONPOBEPrarh HX;
YMEHHE IMPOBOAUTH KiacCU(UKALKI0O (QUIYyp MO pa3IuYHbBIM IpHU3HAKaM, BBIIIOJIHATH HEOOXOJUMbIE

JOIMOJTHUTECIIBHBIC ITOCTPOCHUA
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YMeHue onepupoBarh MOHATUAMU: ABM)KEHUE B IIPOCTPAHCTBE, MapalljIeNIbHbIN IIEPEHOC, CHMMETPHUS Ha
IUIOCKOCTH U B TPOCTPAHCTBE, IMOBOPOT, MNpeoOpa3oBaHUe MMOJ00Ms, MOAOOHbIE (UTYpBI, yMEHHUE
pacrio3HaBaTh pPaBHble M MOJOOHBIE (UIYphl, B TOM 4YHCIE B MpPHUPOAE, HCKYCCTBE, APXUTEKTYPE;
UCIIOJIb30BaTh FEOMETPUUECKUE OTHOLIEHMSI NIPU PELICHUM 3a/1a4; HaXOAUTh F€OMETPUUYECKNE BEITUUHUHBI
(MHa, yroja, IIONAaab, 00bEM) MpPU PELICHUH 3a/ad M3 IPYTruX y4yeOHBIX NMPEIMETOB M U3 peajbHOMH
KU3HH; YMEHHUE BBIUUCIIATH T€OMETPUYECKHE BETUYMHBI (JUIMHA, Yroji, IUIOMaab, OO0bEM, IUIOIIAIb
MOBEPXHOCTH), MCIOJB3Ys H3ydeHHbIE (OPMYIBI MW METOAbI, B TOM WYHCIE: IUIOMAAb MOBEPXHOCTH




nUpaMHzbl, TPU3MBL, KOHyca, LWIMHApA, IUomans cdepbl; 00bEM Kyba, MPSIMOYTOIBLHOTO
napaJuiesienuresa, TUpaMuIbl, IIPU3MBI, WIMHIPA, KOHYCa, [Iapa; YMEHUE HaXOAUTh OTHOIIEHUE 00bEMOB
oI00HBIX (UTyp

YMmenue OIICPHUPOBATH TMOHATHAMU: MPAMOYTroJibHass CUCTEMa KOOPAWMHAT, BCKTOP, KOOPAWHATBI TOYKH,
KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB, INPOU3BCACHUC BCKTOpa Ha YHCIIO, PA3JIOKCHHUEC BCKTOpa IIO

12 0a3ucy, CKaJspHOE IPOMU3BEACHHE, BEKTOPHOE IPOU3BEACHHUE, YIoJl MEXJIy BEKTOpaMH; YMEHUE
WCII0JIb30BaTh BEKTOPHBIM U KOOPJUHATHBIM METOJ] JJIsl PEIICHUS] T€OMETPUUECKUX 3a/1a4 U 3a7a4 JIPYrux
y4eOHBIX MPEIMETOB
YMeHnue BbIOMpaTh MOAXOMSALIMNA METOJ ISl peUICHUsl 3a/1a4d; MOHMMAaHUE 3HAYMMOCTH MAaTEMaTUKH B

13 W3YYCHUH TPHUPOAHBIX M OOIECTBEHHBIX IPOIIECCOB U SIBJICHUN; YMEHHE pACIlO3HaBaTh IMPOSBICHUE

3aKOHOB MAaTE€MaTWuKM B HMCKYCCTBC, YMCHUC INPHUBOAUTH MNPHUMCPbBI MATEMATUYCCKHUX OTKpBITI/II\/JI

POCCUICKON M MUPOBOM MareMaTH4eCKON HayKH

HEPEYEHDb JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COEPIKAHUSA

1 Yucna v BBIYUCTICHUS

1.1 HarypanbHbie u nenblie uncina. [Ipu3Haku 1eIMMOCTH HETbIX YUCEN

1.2 Pamnmonaneueie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MMPOIICHTHI, OECKOHEUHBIEC MIEPUOTUUECKUE APOOH

1.3 ApudmeTHuecKuii KOpeHb HATYpalbHOU cTeneHu. [{efcTBus ¢ apupMeTHIeCKUMU KOPHIMH HAaTypaJlbHON CTETIeHU

14 Crenenb ¢ 11enbIM nokaszareseM. CTeneHb ¢ palluoHaIbHBIM TToka3areneM. CBOMCTBA CTENEHU

1.5 CuHyc, KOCUHYC U TAHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, ApKTAaHT€HC YU CIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuuHble U HaTypadbHbIE JTOTapu(PMBbI

17 JletictButenbHble 4yuciaa. ApudMeTHYECKHE OMEpalli C JEeHCTBUTEIbHBIMU uuciaamu. [IpuOmmkEéHHbIE BBIYUCIICHHUS,
' MpaBUjia OKPYIJICHUS, IPUKU/IKA U OTICHKA PE3yJIbTaTa BIYUCICHUI

1.8 ITpeoOpa3oBanue BbIpaKeHUN

1.9

KomrmiekcHrplie gmcia




YpaBHEHUS 1 HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIBHBIE YPABHEHUS
2.2 WppatmonasibHble ypaBHEHUS
2.3 TpuroHomeTpudeckrue ypaBHEHUS
2.4 [TokazarenbHbie U Torapu(MUIECKHE yPaBHEHUS
2.5 Llenpie u 1poOHO-palIMOHAIILHBIE HEPABEHCTBA
2.6 WppanmonaiibHble HEpaBEHCTBA
2.7 IToka3arenbHble U JJorapu(MU4ecKre HepaBeHCTBA
2.8 TpuronomeTpuyeckre HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTU YPaBHEHUH M HEPABEHCTB
2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuua crucTeMbl JIMHEHHBIX ypaBHEeHUN. OnpeiesnTellb MaTpULbI
3 OyHKIMH U TpaPuKH
31 Oyukuwms, cnocoos! 3aganus pyHkiun. ['padux dynkuu. Bzaumuo oOparusie dynkiuu. YETHbIC 1 HEUETHBIE (QYHKIIHH.
' Ilepuoguueckue GyHKIUH
O06nactp omnpeneneHust ¥ MHOXecTBO 3HaueHui ¢pyHkuun. Hynu gynkuun. IpomexyTku 3HakonoctosHeTBa. [IpomexxyTku
3.2 MOHOTOHHOCTH (YHKIMH. MakcuMyMbl U MUHUMYMBbI (QyHKIMH. HanGonbliee u HauMeHbIlee 3HaueHHE (QYHKIUH Ha
IIPOMEKYTKE
33 Crenennas (yHKIUS ¢ HaTypaldbHBIM M LENbIM Moka3areneM. E€ cBoiicTBa u rpaduk. CoiictBa U rpaduxk KopHs N-oit
' CTeneHu
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpauKu
3.5 [TokazarenbHas u orapupmudeckas GyHKIINU, UX CBOICTBA U IpaduKu
3.6 Touku pa3pbiBa. AcuMnToThl TpadukoB QyHKIMA. CBOMCTBA QYHKIMI, HENPEPHIBHBIX HA OTPE3KE
3.7 ITocienoBarenbHOCTH, CIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEMN
3.8 Apudmerndeckas U reomeTpuieckas nporpeccun. @opmyra CloKHBIX POLEHTOB
4 Havana Mmaremarndeckoro aHanusa
4.1 ITpousBoanast pynkuuu. [IponsBosHbIe AIEMEHTAPHBIX QYHKIUI




[IpuMeHneHne MpOU3BOAHONW K MCCIEAOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M AKCTpeMyMbl. HaxoxkaeHne HauOobIIero u

4.2 HAaUMEHBIIETO 3HaYeHUs (DYHKIIMHM Ha OTPE3Ke
4.3 [TepBoobpaznas. MaTerpan
5 MHoecTBa U JIOTUKA
51 MHoecTBO, ornepal Haj MHOKecTBaMu. Jlnarpammel Diisiepa — Benna
5.2 Jloruka
6 BeposaTHOCTb U cTaTHCTHKA
6.1 OrnucarenbHasi CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEpXHOCTH BpaIICHHUS
7.5 KoopnuHarsl 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIJIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIAA YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HUHTEPHET







