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1. IOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «I'eomerpusi» 0a30BOro ypOBHS IS
ooyuaromuxcs 10 —11 xkmaccoB paspabotana Ha ocHoBe @DenaepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CPEIHEro o0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWM, TMPEABIABIIEMBIX K
MaTeMaTH4eCKOMy o0Opa3oBaHUIO, W TPAIUIMA POCCHUCKOTO 00pa3oBaHUS.
Peanu3anus mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KITFOYEBBIMH KOMIETCHITUSIMU,
COCTaBJISIIONMMHA OCHOBY IS CaMOPAa3BUTHsSI W HEMPEPHIBHOTO O0Opa30BaHMS,
IIEJIOCTHOCTh  OOMIEKYJIBTYPHOTO, JUYHOCTHOTO M TO3HABATEIHHOTO Pa3BUTHS

JMYHOCTHU O00yYarOIIUXCS.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «'EOMETPUS»

BaxHocTh y4yeOHOro Kypca TE€OMETpHUM Ha YPOBHE CpPEIHEro O0OILero
oOpa3oBaHusi OOYCIIOBJI€HA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX U
NpPEIMETHBIX pPEe3yJbTaTOB OOyUY€HHs] T€OMETPUM B HANpaBICHUH JUYHOCTHOTO
pa3BUTHd OOydaromMXcs, (OPMUPOBAHMS (PYHKIHMOHATBHOM MaTeMaTHYECKOU
IrpPaMOTHOCTH, U3YUEHHS JAPYTUX YUEOHBIX AMCUMIUIMH. PazBuTHe y oOydaromuxcs
NPaBWIBHBIX NPEICTABICHUN O CYIIHOCTH WU NPOUCXOXKIECHUHU T€OMETPHUYECKH X
abcTpakuuid, COOTHOIICHHH PEAIbHOIO0 M HIEATBHOrO, XapaKTepe OTpPaXKEeHUs
MaTeMaTHYECKOW HAYKOW SBJIEHUHN U IIPOLECCOB PEAJBbHOTO MUPA, MECTE TEOMETPUHU
B CHCTEME HayK M POJIA MATEMAaTHYECKOI0 MOJEIUPOBAHUS B HAYYHOM MTO3HAHUU U
B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUalIUXCs, a
TaKKE€ KayeCTB MBIIUICHUS, HEOOXOAUMBIX Jsi aJanTalud B COBPEMEHHOM
o01ecTse.

['eomeTpust siBisieTcss OAHUM M3 0a30BBIX MPEJIMETOB Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHMs, TaK KakKk O0OECHEeUYMBAET BO3MOXKHOCTh M3YUYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHON HAIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MplnUieHHe, (HOpPMUPYEMOE MPU H3YyYEHUH OO0Yy4arOIIMMHUCS

MOHSATUMHBLIX OCHOB reoMCTPpUU U NOCTPOCHUH HCIIOYKH JIOTHICCKHUX YTBep)KI[eHI/Iﬁ



B XOJE€ PEIICHUS T'€OMETPUYECKHX 3a/ad, YMEHUE BBIABUTaTh U ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUM 3a]lady €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTU U3 Kypca (DU3UKH.

YMeHHne OpHEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX NEATEIbHOCTH 4esoBeka. OpUEeHTalus 4YeJoBeKa BO BPEMEHH U
NPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro conuanbHOro ObiTusd, (opma
OTPaXEHUSI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusl  JAEHUCTBUTENBHOCTU.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
obpazamu 00bEAUHSAET pa3Hble BUABI YU€OHOU U TPYAOBOM IEATEIBHOCTH, SIBISAETCS
OJHUM U3 NpOoPEeCCHOHATIbHO BaXKHBIX KauecTB, IOATOMY aKTyaJlbHa 3aj]lauya
GopMupoBanuss 'y o0y4aromuxcs IMPOCTPAHCTBEHHOIO  MBIIUIEHUS  Kak
pPa3sHOBUJHOCTH OOpa3HOrO0 MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B

IIOATOTOBKC K HpaKTI/I‘{CCKOﬁ ACATCIIBHOCTHU 110 MHOI'MM HAIIPABJICHUSM.

HEJIb U 3AJAYU U3YUYEHUSA YYEBHOI'O KYPCA «'EOMETPUSA»
Ilenp ocBoeHus mporpaMmbl yueOHOro kypca «l'eomerpus» Ha 0a3zoBOM
ypoBHE 00y4deHUsT — 00meo0pa3oBaTebHOE U OOIICKYJIbTYPHOE pa3BUTHE
oOyuarIuxcs yepe3 oodecrneuyeHrne BO3MOKHOCTA MPUOOPETEHUSI U UCTIOJIb30BAHMS
CUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHMW M  JEWCTBUM, CHeUU(PUYHBIX
rE€OMETPUH, BO3MOXXHOCTH  YCIEUIHOTO  MPOJOJDKEHHs  00pa3oBaHHs IO
CTEIUATHHOCTSIM, HE CBA3aHHBIM C MPHUKJIATHBIM HCTIOJIH30BAaHUEM T€OMETPHH.
[lporpamma 1o TeomeTpun Ha 0a30BOM YpOBHE MpeaHA3HAYCHA IS
00y4aroMXcsl CpeHEN IKOJbI, HE MCIBITHIBABUIMX 3HAUYUTENbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOro o0miero oopazoBanus. Takum 00pa3om, oOydaromiuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMAaTUIECKHE YMEHUS, CBA3aHHBIC CO
cneun(UKON reoMeTpuu U HEeOOXOIUMBbIE IS KHU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOKHOCTh U3YUHUTh TEOMETpHI0 OoJiee TIyOoKo, ecliu
B JalbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKMX 3HAHMAX B

npodeccuoHaTbHOU TESITEIIbHOCTH.



I[OCTI/I}KCHI/IC OCeJIn OCBOCHHA IIPOIpaMMBbI obOecrieunBacTCs peIcHNuEM

COOTBCTCTBYIOIIIUX 3aaay. HpI/IOpI/ITeTHBIMI/I 3aJjadyaMu OCBOCHUI KypcCa

«I"'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

dbopmMupoBaHUe TMpPEACTaBICHUS O TEOMETPUM KaK dYacTh MHPOBOM
KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBA3H C OKPYKAIOIINM MUPOM;
dbopMupoBaHUE MPEICTABICHUS O MHOTOIPAaHHUKAX U TeJIaX BpallCHUs Kak
O BAXHEHIIUX MaTeMaTHYEeCKUX MOJENSX, MO3BOJSAIONIUX OMUCHIBATH U
M3y4aTh Pa3HbIC SIBJICHUS OKPYXKAIOUIETO MUPA;

dbopMupoBaHHE YMEHHS paclo3HaBaTh Ha YEPTEkKax, MOJEISIX U B
peaTbHOM MUPE MHOTOTPAaHHHUKH U TeJa BPAICHHUS;

OBJIJICHHE METOJIaMU PEIEHUs 3a/ad Ha MOCTPOCHUS Ha M300PaKEHHUSIX
POCTPAHCTBEHHBIX (PUTYP;

(dopMupoBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMM MOHATHUSAMHU O
MHOTOTPAaHHUKAX U TellaX BpallleHUs U UX OCHOBHBIMHU CBOMCTBaMU;
OBNIQJICHWE  alTOPUTMaMU  pEIIeHUS  OCHOBHBIX  THIIOB  3ajad;
dopMupoBaHHEe  yMEHHUS  NPOBOAMTH  HECIOXKHbIE  JOKa3aTelbHbIE
paccyXJIeHHUs B XOJI€ pPEIIECHUs] CTEePEeOMETPUUYECKUX 3aJad M 3a4ad C
MPaKTUYECKUM COJCPKAHUEM,;

Pa3BUTHUE MHTEJUICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaronumxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATENBLCKUX YMEHUMN, KPUTUIHOCTH
MBIIILICHUS,

dbopmupoBanue GyHKIIMOHATHHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHH
YMEHHUE Paclo3HaBaTh MPOSBICHUS EOMETPUYECKUX MOHATHHI, 00BEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX KM3HEHHBIX CHUTYallUAX W MPH H3YYCHHUH
ApYTUX  y4eOHBIX  TPEAMETOB,  TPOSBICHUS  3aBHCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMYyTUPOBATh UX HA SI3bIKE T€OMETPUHU U CO3/1aBaATh
Tre€OMETPUYECKHE MOJETH, TPUMEHITh OCBOCHHBIH TIe€OMETPHYECKUM
anmapar Il pelIeHHs — NPAKTHUKO-OPUEHTHUPOBAHHBIX 3azady,

HHTCPHPCTUPOBATH n OLICHHUBATH IMOJIYUYCHHBIC PC3yJIbTATHI.



OTnuuuTenbHOH OCOOEHHOCTBIO MPOTPAMMBI SBIISIETCS BKIIOUEHHE B KYpPC
CTepEOMETPUH B HaJalle €ro U3yUeHHUs 3a7a4, PeIIaeMbIX Ha YPOBHE HHTYUTHUBHOTO
TIO3HAHWS, W ONpeAeNEHHBIM 00pa30oM OpraHW3OBaHHas paboTa HaJ HHUMH, 4YTO
CIOCOOCTBYIOT Pa3BHTHIO JIOTHYECKOTO W TPOCTPAHCTBEHHOTO MBINUICHUS,
CTUMYJUPYET MPOTEKAaHNUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K JAbLHEUIIIEMY
W3YYCHHIO TIpeIMeTa.

[Ipenmourenue oTmaércsi HATASHO-KOHCTPYKTUBHOMY METOAY OOyUEHHUS, TO
€CTh TEOPETUYECKUE 3HAHMS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTBH MPEIMETHO-
NPAKTUYECKOUW JesATeIbHOCTU. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEJCTABICHUN Y
yUYaIIuXCs B Kypce CTEpEOMETPHH IPOBOAUTCS 3a CUET PELICHHS 3aa4 Ha CO3/IaHNe
INPOCTPAHCTBEHHBIX 00pa30B M 3aJad HAa OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obopazamu. Co3manue o0paza MPOBOJUTCA C OMOPOM Ha HArJISAHOCTh, a
olepupoBaHUe 00pa30M — B YCJIOBHSX OTBJICUCHHUS OT HATJISTHOCTH, MBICICHHOTO
M3MEHEHHUS €T0 UCXOJIHOTO COJIEP KaHMUA.

OcHoBHbIE cojepxaTenbhble JuHuu Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpaHHuKn», «[IpsAMbIe ¥ MIIOCKOCTH B MPOCTPAHCTBE», «Tenma BpalieHus»,
«BexTophl 1 KOOpAMHATHEI B MPOCTpaHCTBE». DOPMUPOBAHKE JTOTUUECKUX YMEHUHN
pacmpenensieTcsl He TONBKO 10 COJIeP KaTebHBIM JIMHUSAM, HO M TI0 TOJaM 00ydeHHUS
Ha YpOBHE CpeJHero o0I1ero oopa3oBaHus.

Conepkanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysbTaTaM
OCBOGHHUsI pabodeil mporpamMMmbl, paclpee€éHHBIM 10 TrojJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPHUUYCCKUMU
MOHITHSIMU W HAaBBIKAMH OCYIIECTBIISIOCH TOCIEA0BATEILHO U MOCTYMATEIbHO, C
COOJTIOZICHUEM TPUHITUIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINUCH B
OOIIYI0 CHUCTEMY TI'€OMETPUYCCKUX TPEICTaBICHUN OOYYArOIIMXCS, pacIIupss U

yriay6ousis e€, o0pa3ysi IpOUYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA «'EOMETPHUS» B YHEBHOM IIJIAHE



Ha usydyenue reomerpuu otBoauTcs 2 yaca B Heaemto B 10 kiacce u 1 yac B

Heaemo B 11 kmacce, Bcero 3a aBa roja ooydenus - 102 yueOHbIX Haca.

2. COAEP KAHUE YYEBHOI'O KYPCA «'EOMETPUS»

10 KJIACC

IIpsimMble U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHA  CTepeoMeTpuH. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBo. IloHATHE 00 aKCHMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIICICTBHS U3 HUX.

B3auMHOEe pacnonokeHue MNpsAMBIX B IPOCTPAHCTBE. IepeceKaroluecs,
napajuleJbHble W CKpeluBaromuecs mnpsmele. IlapamiensHOCTs NOpAMBIX U
IUDIOCKOCTEM B TNPOCTPAHCTBE. MapajulelbHBIE IMpPSAMBIE B  NPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIUICIBHOCTh NMPSAMON U IIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YrOJ MEXKAYy MPsAMBIMM B IPOCTPAHCTBE.
[TapannenpHOCTH MIIOCKOCTEH: MapajuieIbHbIE MJIOCKOCTH; CBOMCTBA MapalIeIbHbIX
iockocTeil. [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYphl HAa TUIOCKOCTH: TETPadp,
KyO, mapajienenumnes; IoCTPOCHHE CEYSHUH.

[lepneHguKyIApHOCTD MPAMON U IIOCKOCTH: NEPHEHAUKYISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NApPAJLICIAbHbIE W IEPHEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK TNEPHNEHAUKYISIPHOCTH MPAMOW M IIJIOCKOCTH, TEOpeMa O IpsSMOU
NEPIECHINKYIISIPHON IIJIOCKOCTHU. YTJbl B IPOCTPAHCTBE. YroJ MEXAY IPSMOU U
IUIOCKOCTBIO;  ABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJl  JIBYI'PaHHOrO  yrija.
IlepneHguKynsp ¥ HAaKJIOHHBIE. PACCTOSHUE OT TOYKH 10 INIOCKOCTH, PACCTOSHUE
OT MPSAMOM 10 MIOCKOCTH, MPOEKIMs GUTYPHI HA TIOCKOCTh. [lepneHaAnKyIIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPHEHAUKYISIPHOCTU JIBYX IUIOCKOCTEW. Teopema o TpEx
NEPIEHIUKYIISpax.

MHoOrorpaHHuKu



[loHsiTHE MHOTOTpPaHHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHHKA, BBIITYKJIbIE
Y HEBBIIMYKJIbIE MHOIOTPAaHHHUKH; pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yromapHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI; MpsiMas U HaKJIOHHas MpU3MbI; OOKOBas U
MOJIHAS MOBEPXHOCTh PU3MBIL. [Tapannenenunen, OPSIMOYTOJIbHBIN
napajuiesienure] M ero cpoictsa. [lupammpa: N-yrojapHas nupamuaa, TpaHd M
OCHOBaHUE MUPaMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMHU/IBI; IPABUIIbHAS U
yCceu€HHas mNupaMuaa. OJIEMEHTbl Npu3Mbl M nupamuabl. IIpaBunbHbIe
MHOTOTPaHHUKH. TOHSITHE MPABWJIBHOIO MHOTOTPaHHMKA; MpaBUJIbHAs MpU3Ma U
OpaBWIbHAs NUpaMUIa; NpaBUIbHAA TPEYroyibHas NUpaMUAa W TPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
noJeKa’Ip u ukocasap. CeueHus: MpU3Mbl U MIUPAMUJIBL.

CumMMeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTHU. DJIEMEHTBl CAMMETPUHU B TUpaMUAax, Napajuiefenuneaax, npaBuiIbHbIX
MHOTOIPAHHUKAX.

Bbruncnenue 21€MEHTOB MHOTOTPAHHMKOB: pE&Opa, AMaroHaiu, Yriibl.
[Tnomans OOKOBOW TOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSIMOM TMPU3MBI,
IUIONIAa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi mpu3Mbl. [1nomans
OOKOBOW MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOW MNHpaMHIIbl, Teopema o
wionaau yceu€uuoi nupamubl. [lonstue 06 06bpéme. O0BEM MUpaMuUIbI, TPUMBI.

[Tonobuble Tema B mnpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAASIMHU

MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEIL.

11 KJIACC

Tena Bpamenus

[MumuHapudeckas TIOBEPXHOCTH, oOpa3yrormiue IIWIHHIPUICCKOM
MOBEPXHOCTH, OCh ITWIMHAPUYECKOW TOBEPXHOCTH. [lWIMHApP: OCHOBaHHWS U
O0OKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIONIAJb OOKOBOW U TIOTHOM

IMOBEPXHOCTH.



Konuueckasi moBepxHOCTh, 00pa3yloline KOHHUYECKOW MOBEPXHOCTU, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTH. KOHYC: OCHOBaHME W BEpIIWHA, 00pa3yromiasi
U OCb; IIJIOIIA/Ib OOKOBOM M IMOJTHOM MOBEPXHOCTHU. Y CEUEHHBIM KOHYC: 00pa3yroIIue
Y BBICOTA; OCHOBAHUS ¥ OOKOBAsi MOBEPXHOCTh.

Cdepa u map: mneHtp, paamyc, IuUaMeTp; IUIOUIaAb MOBEPXHOCTH ChEpHI.
B3anmHoe pacmonoxkenue chepsl U TIIOCKOCTH; KacaTelbHAsI TNIOCKOCTh K cdepe;
TIOIIAab Cephl.

N306paxkenune Ten BpalieHus Ha MIocKocTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHamuu ten BpaieHus: © MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
okoJio chepsl; chepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEJIO BPaIICHUS.

[Tonsitue 060 00BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
NpSIMOYTOJIBHOTO TMapajuienenuneaa u cieactBus u3z He€. OO0bEM UUIUHJpA,
KoHyca. O0BEM 11apa U miomaab chepsl.

[logoGubie Tena B mpocTpaHcTBE. COOTHOMICHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEJl.

Cedenus unHapa (MapauiebHO U MEPICHINKYIISIPHO OCH), CCUCHHUS KOHYCa
(mapasuielbHOe OCHOBAHMIO U TPOXOIAIIEE Yepe3 BePIINHY), CEUCHHUS IIapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B pocTpancTBe. ClOXKEHUE U BRIYUTAHUE BEKTOPOB.
YMHOk’EHUE BEKTOpa Ha yucio. PasnoxkeHue BEKTOpa Mo TPEM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. PemeHue 3amad, CBA3aHHBIX C
IPUMEHEHUEM IIpaBWI JEUCTBUU C BekropaMu. IlpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunater Bekrtopa. Ilpocrenmue 3amaun B
KOOpAMHATaX. Yrosl MexAy BekTopaMu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.
Boeluucienue yrioB Mexay OpsIMBIMU M IUIOCKOCTSAMU. KoopanHaTHO-BEKTOPHBIN

MECTOL, IIpu PCHICHNHA IrCOMCTPUICCKHUX 3ajaa4.



3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«'EOMETPUSI»

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOro mpeaMera
«MaremaTuka» XapakTepUu3yrTC:

I'pa:xxnanckoe BocnuTaHue:

chOpMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIUK 00YUAIOIIErocs Kak akTUBHOTO
M OTBETCTBEHHOTO WJI€HA POCCHICKOTO 00IecTBa, MPEACTABICHHEM O
MaTeMaTUYeCKUX OCHOBaX ()YHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHHIA,
IpOLEAYyp TpaxJaHCKOro oOriecTtBa (BBIOOPBI, OMPOCHI W IIP.), YMEHHEM
B3aUMOJICUCTBOBATh C COLHUAIBHBIMU HMHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKUIUSIMU U HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

chOpMUPOBAHHOCTHIO POCCUIMCKON TPaXTAHCKOW UACHTUYHOCTH, YBOKCHHS K
MPOIUIOMY U HACTOSIIEMY POCCHUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MATEMATHKOB U POCCUMCKOM MaTeMaTUYECKOM LIKOJIbI,
K HCIIOJIb30BAHUIO JTUX JOCTHKEHUW B JPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
chOpMUPOBAaHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  TOBEIEHUS,
CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHMEM JIMYHOTO BKJIa/la B MOCTPOEHUE YCTOMYUBOTO OYyIIErO.

JcTeTHYecKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHWEM K MHpPY, BKJIKOYAs ACTETUKY MATEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHUN; BOCIPUUMUYHUBOCTbHIO
K MaT€MaTHYECKUM aCIeKTaM Pa3jJuyHbIX BUJ0B HCKYCCTBA.

dusnueckoe BOCIUTAHUE:



chOpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMAaTHUYECKHE 3HAaHUA B
WHTEpecax 370pOBOTO M 0€30MacHOT0 00pas3a JKU3HHU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 37I0pOBbIO (370pOBOE MHUTAaHUE, COATAHCHPOBAHHBIM PEKUM 3aHATHH M
OT/BIXA, pEryJIsipHas GU3NIEeCKast aKTHBHOCTH); (PU3UIESCKOTO COBEPIIICHCTBOBAHHUS,
MIPH 3aHATUSAX CIIOPTHBHO-03/I0POBHUTEIBLHOM JESITEILHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K
paznuuHBIM  chepam  mpoecCHOHATBHOW  JESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ TPUIIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeil mnpodeccun U peanu3oBbIBATh COOCTBEHHBIEC JKM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MareMaTHUYeCKOMY OOpa3oBaHHIO U
caMO00Opa30BaHUI0 Ha MPOTSKEHUH BCEU >KU3HU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

JKOJI0rnYecKoe BOCIIUTAHME:

chOpPMHUPOBAHHOCTHIO IKOJOTHYCCKOW KYIbTYPhI, TOHUMAHUEM BIIUSHHS
COIMAIbHO-OKOHOMHUYECKUX TMPOILIECCOB HA COCTOSIHME MPUPOIHOW U COIUAIBHOM
Cpelbl, OCO3HaHWEM TJ00aJBbHOTO  XapakTepa OSKOJOTHYECKUX  MpodiieM;
OpHEHTAIlMel Ha MPUMCHEHHE MaTeMAaTHUECKWX 3HAHWHA Ui PEIICHHs 3a7ad B
00J1aCTH OKPY’KAIOIIEH CPeIbl, TNTAHUPOBAHUS TIOCTYIIKOB M OLIEHKH MX BO3MOYKHBIX
NOCJIEACTBUM JJISI OKPYKAIOIIEH CPEBI.

IleHHOCTH HAYYHOTO TO3HAHUS:

chOpMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKH W  OOIIECTBEHHOW  TPAKTHKH, TIOHUMaHUEM
MaTeMaTHYECKOH HayKH Kak c@epbl YeOBEYCCKOW ACATCIBHOCTH, 3TaloB ¢
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUS [MBWIN3AIUHU; OBJAJCHHEM S3BIKOM
MaTeMAaTHKd M MaTEeMaTHYEeCKOW KyJIbTYpOH KaK CpEJACTBOM IO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 W HCCIEJOBATENbCKYIO JAEATEIHHOCTD

WHJVBHYaJIbHO " B IpyIIe.



METAIIPEJJMETHBIE PE3YJ/IbTATDBI

MeTtanpeaMeTHbie pe3yJabTaThl OCBOCHUS TPOrPaMMBI y4eOHOTO MpeaMeTa
«MatemaTuka» XapaKkTepU3yTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusmMu, YHUBEPCATbHBIMU Pe2YIIMUSHBIMU OCUCTNEUAMU.

1)  Vuusepcanvuvie  nosmasamenvmuvle  Oelicmeus, — 0OecnevUBaOM
popmuposanue 6a308bIX KOCHUMUBHLIX npoyeccod obyuarwuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpydcamowjeeo  mMupa,  NpUMeHeHue  J102UYECKUX,
uccne008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

basoBble Jlornyeckue AeicTBUA:

e BBIABISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXAYy TOHATHAMH, (HOPMYITHUPOBATH
ONpe/eNieHus  TMOHSATHH;  YCTaHaBIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(UKalMKi, OCHOBaHUS i1 O0OOOIIEHUS W CpaBHEHUS, KPUTEPUH
MPOBOJIMMOTO aHAJIN3a,

e BOCIpPWHUMATh, (HOPMYIUPOBATH U  MPEOOPaA30OBBIBATH  CYKICHUSA:
yTBEpAUTENbHBIE W OTpPUIATEIbHBIC, €IMHUYHBIC, YAaCTHBIE M O0OIIHUE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeunss B (akTax, [aHHBIX, HAONIOMCHUSIX U YTBEPKICHUSIX;
npeaaaraTb KpUTEPHUH JUTS BBISBIICHUS 3aKOHOMEPHOCTEH M IPOTHBOPCUHI;

e JIeNaTh BBIBOJBI C HCIIOIH30BAHUEM 3aKOHOB JIOTUKH, JNEAYKTHBHBIX H
WHIYKTHBHBIX YMO3aKIIOYCHUH, YMO3aKIIOUCHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEITHHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
yTBEp)KIACHUH (IIpsSMbIe M OT MPOTHUBHOIO), BBHICTPAMBATh apTyMEHTAIIMIO,
MPUBOJIUTH TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC

CYKIACHUSA )51 BbIBOJHbI,



e BBIOHMpaATh CMOCOO pelieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApMAHTOB pEIICHUS, BbIOMpaTh HauboNee MNOAXOASIIINN ¢ y4€ToM
CaMOCTOSITENILHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaresibcKue 1eiicTBUs:

e HCIIOJIB30BaTh BOIPOCH KaK HCCIIENOBATEIHCKUN WHCTPYMEHT TO3HAHMUS;
bopMynHpoBaTH BOMPOCH], (PUKCUPYIOIINE MPOTHBOpPEYHE, MpodIemMy,
yCTaHaBIMBAaTh  MCKOMOE W  JaHHOe, (opMUpOBaTH  TUIOTE3Y,
apryMEHTHPOBAThH CBOIO TIO3HUINI0, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEIHHO CTUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4eCKOro
00BEKTa, SBIICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXKIY
00BEKTaMH, SBJICHUSMH, ITPOLIECCAMU;

e CaMOCTOATENHHO (HOPMYIHPOBATH 0OOOIIEHUS U BBIBOJBI IO pe3yibTaTam
NPOBEACHHOTO HAONIONCHUS, MCCIEeNIOBaHMs, OIICHWBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 00O0OIIECHHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IMpOIlECcCa, a TAKXKE BBIIBUTATH
MIPENOJIOKEHHS O €0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

e BBISBIATH JAeUIIUTHI HUH(DOPMAITUH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA HA
BOTIPOC U JIJISl PEIICHUS 3a/1a4H;

e BBHIOMpaTh HWHGOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3WPOBATh, CHCTEMAaTH3UPOBATh M WHTEPIPETHPOBATH MHOOPMAIIHIO
Pa3IMYHBIX BUIOB U (HOPM MPECTABICHNUS;

e CTPYKTYpUPOBaTh MH(OPMAIUIO, MPEACTABIATH €€ B Pa3IMUHBIX (Popmax,
WLTIOCTPUPOBATH TpadUIECKH;

e OIICHUBATH HaIE)KHOCTD UHPOPMAITIH 1o CaMOCTOSATEIHHO
chOpMyITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvbnvle  KOMMYHUKAGMu@Hble  Oelicméus,  0becnevusarom

Cd)OpMMpOGGHHOCmb COYUATIbHBIX HABLIKO6 06yttai0u;ux0}1.



OO0menne:

e BOCIPHUHUMATh U (POPMYIUPOBATH CYKJACHHUS B COOTBETCTBUH C YCIOBUSIMHU
U LIeTSIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMHCHMEHHBIX TEKCTaxX, AaBaTh MOSICHEHUS MO XOIy PEIICHUS
3a/1aud, KOMMEHTUPOBATH MOJYYEHHBIN pe3yNbTar;

e B X0fe 00CYXICHHS 3a]1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAaeMOW TEMBI,
mpoOJIeMBl, perraeMoi 3a/1a4uu, BRICKAa3bIBaTh UCH, HalleJICHHBIC HAa TTOUCK
pEIICHUs; COMOCTaBJISITh CBOM CYXKACHUS C CYXICHUSIMHU JIPYyTUX
YYaCTHUKOB JHaJiora, OOHApYKUBaTh pa3lIMdMe W CXOJICTBO IMO3UIIMI; B
KOppeKTHOH (hopme HopMyTUpoBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

e TMPEICTaBIATH  pe3yJbTaThl  pEHICHUS  3aJayd,  HKCICPUMEHTA,
UCCIIEIOBAaHUS, IPOEKTA; CAMOCTOATEIBHO BBIOUPATh (pOpMAT BBICTYIUICHUS
C y4€TOM 3ajJiay MPe3eHTAIMN U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHun4ecTBo:

e TOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHONW U UHIUBUTYATbHON
paboThl MPHU pElIeHUH Y4YEOHBIX 3aj7a4; MPUHUMATh IIeJIb COBMECTHOM
JeSITENIbHOCTH,  TUIAHUPOBATh  OPTraHU3AIMI0  COBMECTHOW  palboThI,
pacupenensiTh BHIBI padoOT, JOrOBapuBaTHCA, OOCYXKAAaTh MPOIECC WU
pe3yabTaT paboThl; 0000IIaTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B IPynmnoBbiX (opmMax paboTsl (00CykAeHUSA, OOMEH MHEHHU,
«MO3TOBBIC INTYPMBI» W HWHBIE), BBHITIOJHATH CBOI YacTh pPabOTHl H
KOOPJIMHUPOBATH CBOU JCUCTBUSI C IPYTUMU WICHAMU KOMAaH/IbI; OIEHUBATH
KauyeCcTBO CBOETO BKJaJa B OOmMUNA TPOAYKT TIO KPHUTEPHUSIM,
chOopMyIUPOBAHHBIM YYACTHUKAMHU B3aMMOICHCTBUS.

3) YVuusepcanvnvie pecynamusnvie oeticmaus, obecneuusarom Gopmuposanue

CMbBICTIO8BIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCIU.
Camoopranuszanusi:
e COCTABJISATH IUIAH, AJITOPUTM PEIICHUS 3a7a91, BEIOMPATh CIIOCO0 pereHus

C Y4ETOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YIETOM HOBOM
uHOOpMaIIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIbHOW pediIeKcHH Kak OCO3HaHUS
COBEPINAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, WX PE3yJTATOB,
BJIaJIETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yabTaTa
pEIICHUS MaTEeMaTHICCKON 3aauu;

e TMPEABUACTH TPYTHOCTH, KOTOPHIC MOTYT BOSHUKHYTH TP PEIICHUN 3a/1a4H,
BHOCHUTH KOPPEKTUBBI B JICSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
JTaHHBIX, HAWJIEHHBIX OIMUOOK, BRISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAaTHh COOTBETCTBHE pe3yJbTaTa IEIU U YCIOBUAM, OOBACHSATH
MPUYUHBI JOCTHKEHUS WM HEAOCTIIKEHUS PE3yNbTaTOB JEATCIHLHOCTH,

HAXOJUTh OLIMOKY, 1aBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATHBI

10 KJIACC

OrnepupoBaTh MOHITUSAMM: TOUKA, MPAMas, IJIOCKOCTh.

[IpuMeHATh AKCHOMBI CTEPEOMETPUU M CIICACTBUSA U3 HUX MPHU PEIICHUH
reOMETPUUYECKUX 3a/1au.

OnepupoBaTh NOHATUSIMU: NAPAIIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPAMBIX
U TUIOCKOCTEH.

KnaccuduimpoBaTh B3aMMHOE PACTON0KEHHE MPAMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MNOHATUSIMU: ABYTPAHHBIA Yyroji, TpaHW JBYIPAHHOTO YIIIa,
pebpo IBYrpaHHOTO yria, JUHEHHBIM yroj ABYTPAHHOTO yria; TpaaycHas Mepa
JIBYyTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATUSAMHU. MHOTOIPAaHHUK, BBIMYKJIBIA W HEBBITYKIIBIN

MHOTOT'PaHHUK, 3JICMCHTBI MHOI'OI'PDaHHHKA, HpaBHHLHLIﬁ MHOTOI'DAHHHUK.



Pacrio3HaBaTh OCHOBHBIE BHUJBI MHOTOTDAaHHUKOB (MUpamuma; TpU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunen, Kyo).

Knaccuduunpoats MHOT'OIPaHHUKH, BbIOMpas OCHOBAaHUA Ul
KJaccupuKanyuy (BBIIYKJIBIE W HEBBITYKJIBIE MHOTOTPAHHUKHW; TPABIIbHBIC
MHOTOT'PaHHUKH; MPAMbIE U HAKJIOHHBIE TIPU3MBI, TApAJUICICITUIEbI).

OnepupoBaTh NOHATHAMU: CEKYIAs MNIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB.

OOBACHATH MPUHITUIIBI TOCTPOCHUS CEUCHUH, UCTIONb3Ys METO/I CJIE/IOB.

Crpouth ceyeHUMS ~MHOTOTPAHHUKOB  METOJAOM  CJIEAOB,  BBIIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIYp: BHUJI
CBEPXY, COOKY, CHH3Y.

Pemiate 3a1aun Ha HaXOXJE€HUE F€OMETPUUYECKUX BEJIMYUH 10 00pasLam Uiu
aNropuTMaM, NPHUMEHSS W3BECTHBIE AHAIUTHUYECKAE METOIAbl IpPU PEIICHUU
CTaHAAPTHBIX MATEMAaTUYECKHMX 3a/1a4 HA BBIYMCICHUE PACCTOSHUN MEXAY ABYMS
TOYKaMH, OT TOYKM JO I[PsAMOH, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEUIUBAIOIIUMUCS MPSIMBIMH.

Pemarp 3a1aun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEJIIMYMH MO o0pa3laM WM
QIropuTMaM, NPUMEHSS HW3BECTHBIE AHAJIUTUYECKHE METOABl IIPU PELICHUU
CTaHAAPTHBIX  MAaTEMAaTHYECKMX 3a7a4 Ha  BBIUKMCICHHE  YIJIOB  MEXKIY
CKPEUIMBAOIIUMUCA TNPSAMBIMH, MEXAYy TMPAMOA UM  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JBYTPAHHBIX YTIJIOB.

BbraucnsaTh 00bEMBI M TUIOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (Tpu3Ma,
nUpamMuia) ¢ MPUMEHEHHEM (OPMYIT; BEIYUCIIATH COOTHOIICHUST MEXTY TUTOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHUSAMHU. CUMMETpPUA B NPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPUH; LEHTP, OCh U MIIOCKOCTh CUMMETPHUH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBaTh W HMHTEPHPETHPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUrypax, MPEACTABICHHYIO HAa 4YepTekax M

pPHUCYHKaXx.



[TpuMeHsATh reoMeTpruuecKue (hakThl AJ1s pEIICHUS CTEPEOMETPUUECKUX 3a/1ad,
IPEIIT0JIaralo X HECKOIBKO IIaroB PEUICHUs, €CJIA YCIOBUSA IPUMEHEHHS 3aJaHbI
B SIBHOU (popmMe.

[IpumeHAT,  NpOCTEMIIME NPOrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPH PELIEHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOoaUTE TpUMEPHl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEW B NPUPOJIE U
KU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB F€OMETPUM B UCKYCCTBE.

[IpuMeHATh MONYYEHHBIE 3HAHUS HA IPAKTUKE. AHAJIMU3UPOBATH DPEAIBHBIC
CUTyallUM W MPUMEHATh W3YYEHHBIE IIOHATHS B IPOLECCE IOUCKA PELICHUS
MaTeMaTU4eCcKu CQOPMYIUPOBAHHOW MpOOIEMBbI, MOJEIUPOBATh pealibHbIC
CUTyalluM Ha A3bIKE TEOMETPHM, WCCIEA0BaTh IIOCTPOEHHBIE MOJEIH C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATHI U TEOpEM, ammapaTa ainreopsl; pemarhb

IMPAKTHUYCCKUC 3a1a9r, CBA3AHHLIC C HAXOXACHHUCM I'COMCTPUUCCKHUX BCIINYHH.

11 KJIACC

OnepupoBaTh TOHATHAMH. IWIMHIPUYECKAs TOBEPXHOCTh, 0Opa3zyroIue
[TUTAHIPUYECKON MTOBEPXHOCTH; IIMIIMHIP; KOHUYECKasl TOBEPXHOCTh, 00pa3yroniue
KOHHUYECKOH MOBEPXHOCTH, KOHYC; chepuyecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UWJIKHIP, KOHYC, cdepa u map).

OOBICHATH CTIOCOOBI TIOJYUEHHUS TEJ BPAILICHUS.

KnaccuduimpoBaTs B3auMHOE PacIoyioxeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHSATHUSMHU: MIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BBHICOTA
CerMEHTa; IapoBOi CJIOH, OCHOBaHHE IAPOBOTO CJOS, BBHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnate  00BbEMBI M MJIOMIQM  TIOBEPXHOCTEW  TeNm  BpallleHHf,
TE€OMETPUUECKHUX TeJ C MpUMEHEeHUuEM HopMyI.

OnepupoBaTh NOHATHSIMHU. MHOTOT'PAHHHK, BITMCAHHBIN B CPepy U OIMMMCAHHBIN

okoJi0 cepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIM TEJIO0 BpalleHUS.



BBIYHCIATE COOTHOIICHHUS MEXKAY IUIOMIAAIMHU MOBEPXHOCTEH M 00BbEMaMuU
MOJOOHBIX TE.

N300paxaTs n3ydaembie (QUTYpPHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BbInoaHATh (BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpaIlICHUS.

W3Biekath, HMHTEPHPETHPOBATL M MNPEOOPa3oBBIBATH HH(POPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTekKaxX U
pPHUCYHKaX.

OmnepupoBaTh TOHITHEM BEKTOP B MMPOCTPAHCTBE.

BBIMOMHATE JEWCTBUS  CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHS BEKTOpa Ha YHUCII0, OOBACHITH, KAKUMHU CBOMCTBAMHU OHH 00JIaaIOT.

[IpuMeHTh IpaBUJIO MapajieIenumne/a.

OnepupoBaTh MOHATHIAMHU. EKAPTOBBI KOOPIUHATHI B MIPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpa, YIrol MEXIy
BEKTOpaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIaHAPHBIC
BEKTOPBI.

Haxomuth cyMMy BEKTOPOB M MPOU3BEJICHUE BEKTOpa HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJSIPHOE TMPOM3BEJICHHWE, pAaCKJIaJbIBaTh BEKTOP II0 JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumeHATh TeOMeTpUYecKue (PAKTHI A1 PEIICHUS CTEPEOMETPUUYECKUX 3a/1a4,
Ipe/IToJIaralouX HeCKOJIbKO IIar0B PEIICHHUS, €CIIH YCIOBUS IPUMEHEHUS 3aJaHbI
B SIBHOM (opme.

Pemate mpocteiiiime reoMeTpHUYecKHe 3aJladd Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/Ia.

Pemate 3amaun Ha 0Ka3aTEIbCTBO MaTEMAaTUYECKMX OTHOIIEHHH |
HAXO0XJICHUE TEOMETPUUCCKUX BETUYHMH MO 00pasiaM WM ajJrOpUTMaM, MPUMEHSIS

M3BCCTHBIC MCTOJbI IIpU PCHICHHMKM CTAHAAPTHBIX MAaTCMAaTHYCCKHUX 3ajady.



[IpumeHAT,  NpoOCTEMIIME NPOrpPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI P PEUIEHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauT, TpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
’KU3HU, PACIIO3HABATH MPOSIBIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONYYEHHBbIE 3HAHUS HAa NPAKTUKE: aHAIMU3UPOBATH pPEAJbHBIE
CUTyalldlh W MPUMEHATh HW3YUYCHHBIE MOHSATUS B IMPOLECCE IOUCKA PEIICHHS
MaTeMaTuyecku CGHOPMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pPEabHbIC
CUTyallud Ha $3bIKE T€OMETPUHU, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATHI U TEOpEM, ammapaTa aireopbl; pemarhb

MMPAaKTHYICCKHUC 3ald4M, CBA3AHHBIC C HAXOXKIACHHUCM I'COMCTPHYCCKHUX BCIMYHH.



4. TEMATHYECKOE IINTAHUPOBAHME c ykazaHueM KOJIMYECTBA aKaJEMUYECKUX YACOB, OTBOJAMMBIX Ha OCBOCHHE
ka0 Tembl yueoHOro Kypca «'EOMETPHUS» 1 BO3MOKHOCTH UCTIOIB30BAHUS 110 ATON TEME JICKTPOHHBIX (IIH(PPOBHIX)
00pa3oBaTeIbHBIX PECYPCOB, SBIAIONIMXCS Y4ECOHO-METOIUYCCKUMHU MaTepuaiaMu (MyJIbTUMEIAMUHBIC TPOTPAMMBI,
AJNIEKTPOHHBIE YYEOHUKH U 3aJlaYHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyallbHbIE J1a0OPATOPHUM, WUIPOBBIE MPOTPAMMBI,
KOJUJIEKIIUU IHU(POBBIX 00pa30BaATENbHBIX PECYpPCOB), HCMOIB3YEMBIMH JIJIi OOYUYEHHS] M BOCIMTAHMS PA3IUYHBIX TPYII
MOJIb30BATEIICH, MPEICTABICHHBIMU B AJCKTPOHHOM (IU(GPOBOM) BHIE M PEATH3YIOIIUMHU TUIAKTUICCKAE BO3MOKHOCTHU
UKT, conepxaHre KOTOPHIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUMU.

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHBIE
Ne HaunmMeHoBaHue pa3/ieioB U TeM (uudposbie)
Konrpoabusie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsl
bubnuoreka [JOK
1 B 10
BE/IGHHE B CTEpeOMETPIIO https://m.edsoo0.ru/1c209e37
9 [IpsiMbIe M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bu6muotexa [IOK
[TapamienpHOCTE NPSIMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnenaAuKyIApHOCTD MPSAMBIX U 12 bubnuotexa LIOK
IUIOCKOCTEN https://m.edsoo0.ru/1c209e37
bu6mmoreka [JOK
4 1 1
VYTubl MEeXAYy NIPSIMBIMU U TUIOCKOCTSMH 0 https://m.edso0.ru/1c209e37
but6mmoreka [JOK
) M 11 1
HOTOTPAHHHIH https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
6 06 9 1
DEMBL MHOTOTPARIHEOB https://m.edsoo0.ru/1c209e37
but6mmoreka [JOK
7 I1 : 4 1
OBTOpEHHE: CEYECHHUSI, PACCTOSHUS U YIJIIbI httos://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68 5 0




11 KIIACC

KoaunuyecTBo yacon DJIeKTPOHHBIE
HaunmeHoBaHHUe pa3iesioB H TeM nudpoBbIe
Ne i/m P Konrpoasunie IIpakruueckue (icpp )
NPOrpamMMel Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
but6mmoreka [JOK
1 T 12
€118 BpatieHitt https://m.eds00.ru/1c209e37
2 OOBEMBI TET 5 1 bubmmorexa [IOK
https://m.edsoo.ru/1c209e37
bubnuoreka [JOK
3 B 10 1
EKTOPBI ¥ KOOPJIUHATHI B IIPOCTPAHCTBE httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHmE, 0600MIIEHNE, 7 1 bubnuotexa [IOK
CHCTEMAaTHU3alUs 3HAHUM https://m.edsoo0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0

[TPOTPAMME




5. HOYPOYHOE IINIAHUPOBAHHUE

10 KUIACC
KoauuyecTBo yacoB DJIEeKTPOHHBIE
undpoBbie
Nen/m = Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHSITUSI CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, IIPOCTPAHCTRO.
1 [TpaBwiia n300paxeHMsI HA PUCYHKAX: 1 bubamorexa [IOK
P P . PHEYHIax. https://m.edsoo.ru/aecc77cd
M300paxKeHusl IIIOCKOCTEH, MapaieabHbIX
npsAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
5 [TonsTHs: nepecekaronmecs MiIoCKOCTH, 1 bubnuorexa LIOK
[EpECEKArOIINECS MpsAMas U INIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsaTus: nepecekaronyecs MiIOCKOCTH, 1 bubnunoreka [IOK
NepeceKarIuecs npsamas 1 mioCKOCTb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHUKAMH,
p bu6mmoreka [JOK
4 n300pakeHre MHOTOTPaHHUKOB Ha 1
https://m.edsoo0.ru/a63959%d
pPUCYHKaX, Ha MPOCKIIMOHHBIX YePTEkKaAX
HavaneHbie cBeieHUs 0 KyOe U TUpaMu/e,
5 X pa3BEéPTKHU U Moaeiu. CeueHus 1 bubmorexa HOK
P P ’ https://m.edso0.ru/b30dff38
MHOTOTPaHHHUKOB
HavansHbie cBeieHUs 0 KyOe U TUpaMHU/Ie,
6 WX pa3BEPTKU U MOJISIH ée‘—IeHI/IHp 1 bubmmorexa [TOK
Pasbep ’ https://m.edso0.ru/3d8ffd32
MHOTOTPaHHHKOB




ITousatue 00 akCHOMaTHYECKOM IIOCTPOCHUHU

bubnuoreka [JOK

7 CTEpEOMETPUHN. AKCUOMBI CTEPEOMETPUU U
P p p p https://m.edsoo.ru/0Occ5c4fe
CJICACTBUSA U3 HUX
[TonsTre 06 akCHOMATHYECKOM MTOCTPOCHUHU
8 CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUU U buGnnorexa IIOK
P pHH: p p https://m.edso00.ru/239c8ch4
CJIE[ICTBUS U3 HUX
[TonsiTrie 00 aKCHOMATHYECKOM MTOCTPOCHUHN
9 CTEPEOMETPUHN. AKCHOMBI CTEPEOMETPUN U bubmuorexa [JOK
P pHiL. p p https://m.eds00.ru/65c6b106
CIIE[ICTBUS U3 HUX
[TonsiTre 006 akCHOMATUYECKOM NTOCTPOECHUU
_ bu6moreka [IOK
10 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHUH H
https://m.edsoo.ru/258fc245
CJICOCTBUSA N3 HUX
B3aumHOe pacmnosioKeHne MPsMbIX B
11 IPOCTPAHCTBE: IIEpeCEKAIONNECS bubmmorexa LOK
poctp - 1ep ’ https://m.edso00.ru/1a2520f6
MapajuIeIbHBIC U CKPEIIUBAOIINECS TIPSIMBIE
[TapaniensHOCTh MPSMBIX U TIOCKOCTEH B
12 IIPOCTPAHCTBE: MAPAJUIECIIBbHBIE IPSIMBIC B bubnuoreka [IOK
IIPOCTPAHCTBE; MAPaLIEIBHOCTD TPEX https://m.eds00.ru/93ad36b3
TPSIMBIX
[TapamrenpHOCT NPSIMBIX U IIJIOCKOCTEN B
13 npocTtpadcTse: [lapauienbHOCTh IPSIMO U bubmmorexa LHOK
pocTp - ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 V1Bl ¢ coHanpaBiIeHHBIMU CTOPOHAMU bubnnorexa LHOK
p p https://m.edsoo.ru/9f4071b9
15 VYroa Mexay npaMbIMHU B IIPOCTPAHCTBE bubnnorexa HOK
Ay 1P poctp https://m.edsoo.ru/fe733862
bubmmoreka [JOK
16 YToa MeXIy IpSMBIMU B TIPOCTPAHCTBE

https://m.edsoo.ru/2935a9a0




17 [TapannenbHOCTh MIOCKOCTEH: bubnuoreka [IOK
napaJuleIbHbIE TUNIOCKOCTH https://m.eds00.ru/2e18f255
18 CaoiicTBa mapauieNIbHBIX IIOCKOCTEH bubamorexa [IOK
P https://m.edso0.ru/e504d656
[IpocTeiimune npocTpancTBEHHBIE (PUTYPBI
19 H:) MJIOCKOCTH: IT)eT 53 KyO b bubmmorexa I[JOK
- TOTPEAD, 150 https://m.edso0.ru/4a28dc02
napasuiesenue
. bubnuorexa [JOK
20 Hocrpoettite cewertit https://m.edsoo.ru/1d434d0f
bu6moreka [IOK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbnas pabota no teme "lIpsambie u
22 HJIOCI?OCTI/I B HPOCT AHCTBE ’ brbnuorexa LIOK
pocTp ' o https://m.edso00.ru/9a0a9e56
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
[lepneHIUKYASPHOCTD MPSIMOM U TIOCKOCTH:
23 ne pHeH ﬂl/lK };151 pHBIe 1} 5[5[516 B bubmmorexa [TOK
PHCHAMCIAP P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [IpsiMble napajienbHbIe U bubnuoreka [IOK
NEPIEHANKYISIPHBIE K IIIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienbHble U bubnuoreka IIOK
NEPIEHANKYISIPHBIE K IIIIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak NepHneHIUKYISIPHOCTH IPIMOU U bubnuoreka [IOK
IJIOCKOCTU https://m.edso0.ru/f85bfc46
97 [Ipu3Hak NepneHIuKyIsIPHOCTH NPSIMOU U bubnuotexa LIOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsAMON NepHIEeHIUKYIAPHON bubnuotexa LIOK

IJIOCKOCTH

https://m.edso0.ru/635c5087




29 TeopeMa o npsiIMOM NEPIIEHANKYIISIPHON bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa o npsiMOY NEPIIEHANKYIISIPHON bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo0.ru/7d18834b
[lepnieHIUKYASp U HAKJIOHHBIE: PACCTOSTHUE
31 OT 201115 I[OyHJII())CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa LIOK
. P https://m.edso00.ru/33c477d3
IpsIMOH 10 TJIOCKOCTH
[lepnieHauKyNsIp ¥ HaKJIIOHHBIE: PACCTOSTHUE
32 oT I;OIIKE noynnlc))cxocm aCCTofI)HI/Ie oT bubamorexa [IOK
. P https://m.edsoo.ru/66fefadd
PSIMOH 70 TUIOCKOCTH
[lepnieHauKyNsIp ¥ HAKIIOHHBIE: PACCTOSTHUE
33 oT I;OqKII/I[ OyHJII())CKOCTI/I aCCTOEHI/Ie oT bubnuorexa LIOK
. a P https://m.edsoo.ru/a5b7b8e3
IPSIMOM 70 TUIOCKOCTH
[lepnenauKyssp U HAKJIIOHHBIE: PACCTOSIHUE
34 oT I;quI/I zloynnr())cxocm aCCTO}II)HI/Ie oT bubnuorexa LIOK
. P https://m.edsoo.ru/dbee22bc
MPSIMO 10 TIOCKOCTH
35 VYTiabl B IPOCTPAHCTBE: YIOJI MEXKIY IPAMOUM bubnuorexa [JOK
U ILIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIBYrpaHHBIN yroJi, JMHEHHBIA yroJl bubnuoreka [IOK
JIBYTPAHHOTO yIJjia https://m.edsoo.ru/5fa0b3ce
37 JIBYrpaHHBIN yroJi, JMHEHHBIA yroJl bubnuoreka [IOK
JBYTPaHHOTO yriia https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYISIPHOCTD IJIOCKOCTEMN: MPU3HAK bubnunoreka [JOK
NEPIEHAUKYISIPHOCTH ABYX INIOCKOCTEU https://m.edsoo.ru/ec3e2da3
39 [lepnenANKYIAPHOCTD MIIOCKOCTEMN: IPU3HAK bubnuotexa LIOK

NEPNCHAUKYIAPHOCTU ABYX IUIOCKOCTEH

https://m.edsoo.ru/ed9e2a8e




40

[TeprieHAMKYJIIPHOCTD IIOCKOCTEM: MTPU3HAK
NEPHEHAUKYISIPHOCTH IBYX IIOCKOCTEN

bubnuoreka [JOK
https://m.edsoo.ru/ba75dc57




bu6moreka [IOK

4 Teopea o TpEX nepreHAMKyIIPAX https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX NEpHEHAUKYIApaxX bubmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepneHAUKyIsIpax bubnrorexa LIOK
https://m.eds00.ru/9f246736

KonrponbHas padora mo remam

44 "[lepneHIUKYIAPHOCTD MPSAMBIX U bubnuoreka [IOK
wiockocteil" 1 "Yribl MeXy IpSIMbIMH U https://m.edso00.ru/5b971ef3
IUIOCKOCTSIMU'
[loHsiTE MHOTOTPaHHKKA, OCHOBHBIE

45 3JIEMEHTBl MHOTOIPAHHMKA, BBIYKIIBIE U bubnuorexa [JOK
HEBBIIYKJIbIE MHOTOI'PAaHHUKU; pa3BEPTKA https://m.edso00.ru/2d24e873
MHOT'OIpaHHUKA
[Ipusma: N-yrospHas npusma; rpaHy u

46 OCHOBaHM NPU3MBI; IPSAMAast U HAKJIOHHAS bubnuoreka [IOK
NpU3MbI; OOKOBas U MOJIHAS IOBEPXHOCTb https://m.edsoo.ru/b4ad63ad
IIPU3MBI

47 [Tapannenenunen, npsMOyroJIbHBIN bubnuorexa [JOK
napajuleJIeuIe] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamupa: N-yroyibHas nupamuaa, TpaHu v

48 OCHOBaHUE MUpaMubl; 00KOBas U MOTHAS bubnuorexa [JOK

MOBEPXHOCTh MUPAMHU/IbL; TPABUIbHAS U
yced€HHas mMpamua

https://m.edsoo.ru/fblcd0a5




49

[IpaBuUIBHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUILHOTO MHOTOTPAHHUKA, TPaBUIIbHAS
pu3Ma U MpaBWIbHAS TUPAMUJIA,
MpaBWJIbHAs TPEYroJIbHASI MUpaMHIa U
MPaBWIBHBIN TETpasap; KyO

bu6moreka [IOK
https://m.eds00.ru/074c8865




Hp CACTABJICHUC O IIPaBUJIBHBIX

bubnuoreka [JOK

50 MHOTOIPaHHHUKAX: OKTadp, JOJIEKAdIP U httos://m.edsoo.ru/a0fddsbe
MKOCAdIP.
CummMmeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEILHO TOYKH, IPSIMOM, TIIOCKOCTH.
51 DNeMEeHThl CHMMETPHUH B MTUPAMUJIAX, bubnnorexa LIOK
https://m.edsoo.ru/b9e777d9
napajuiejenuneaax, npaBUiIbHbIX
MHOTOTPaHHHUKAX
59 Brruncnenye 371eMEHTOB MHOTOTPAaHHHUKOB! bubnunoreka [IOK
pEOpa, muaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomanas OOKOBOM MOBEPXHOCTH U MOJTHOM
53 IIOBEPXHOCTHU IPSIMOM MPU3MBI, IIJIOIIAb bubnuoreka [IOK
OCHOBaHUii, TeopeMa 0 6OKOBOM https://m.edso00.ru/37d84157
MOBEPXHOCTHU MPSMOM MPU3MBI
[Tnomaas OOKOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTU IIPABUIBHON MUPAMM/IBI, bubnuoreka [IOK
TeopeMa 0 IO OOKOBOI MOBEPXHOCTH https://m.edso00.ru/5603e30b
YCEYEHHOW TUPAMMUIBI
55 KonTponbnas paboTa no teme bubnuoreka [IOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
% Honsrine 06 00sEme https://m.edso00.ru/7ad0020b
N bubnunorexa [JOK
> OObEM mHpaMuE! https://m.eds00.ru/235171b3
N bubnunoreka [JOK
>8 OOBEM mHpaMi https://m.edsoo.ru/f47dfefd
59 O0BEM UpaMHuIBI bubmorexa [JOK

https://m.edso0.ru/79¢10312




bu6moreka [IOK

n 1
%0 OObEM mHpani bt https://m.edsoo.ru/2faadc3f
N bubnmoreka [{JOK
61 06 1
PEM TPHIMEL https://m.eds00.ru/79853608
N bu6moreka [IOK
62 06 1
PN TIPHNEL https://m.eds00.ru/16053890
N bu6moreka [IOK
63 06 1
PEM TPHIMET https://m.edso0.ru/482d3f51
64 KonTtponpHas padora o reme "O0bEMBI 1 bubnuoreka [IOK
MHOTOI'PaHHHKOB'" https://m.edso00.ru/28a6573c
[ToBTOpEHME, 0000IIEHNE CUCTeMATH3AIUS
65 3Hanuil. [locTpoenue ceueHuii B 1 bubmmorexa HOK
' https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
[ToBTOpEHME, 0000IIEHIE CHCTEMAaTU3AIUS
3HaHWU. Beruncinenue paccTosHu: MEXIY
66 IBYMS TOYKAMH, OT TOYKH IO IIPSAMOIL, OT 1 bubmmorexa [JOK
™ ’ P ' https://m.edsoo.ru/f7792ba9
TOYKH JIO THIOCKOCTH, MEXTY
CKPEIMBAIOIIUMUCS TPSIMBIMHU
bu6moreka [IOK
67 4 0 1
TOTOBAL KOHTPOIbHA pabota https://m.edso0.ru/h9146bc0
[ToBTOpenue, 06001IeHNE CUCTEMATH3AIIHS
3HaHWN. BeruuciaeHue yrios: MEXIy
68 CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXKIY 1 bubmorexa [JOK
B ’ https://m.edsoo.ru/56765e8b
MPSIMOY U TNIOCKOCTHIO, IBYTPAHHBIX YTJIOB,
YTII0B M@K TIIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KIIACC

KoauuyecTBo yacoB DJIEeKTPOHHBIE
uugposbie
Ne i/ Tema ypoka Kontpoabubie IIpakTudeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 Cdepa u map: neHTp, paanyc, Tuamerp; 1 bu6muotexa [HOK
IJIOMIA T TOBEPXHOCTH ChEphI https://m.edso0.ru/0341bc2b
B3auMmHoe pacrosioxxeHue chepsl u

) bubmuoreka [{OK
2 IUIOCKOCTH; KacaTebHasi INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; miomaab cheps

3 N3o6pakenue chepsl, mapa Ha MIOCKOCTH. 1 bu6nuotexa [HOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
[unmuHapuyeckas IOBEPXHOCTb,

4 oOpa3ymolre IIHHIPUIECKOI 1 bubmuoreka [{OK
MTOBEPXHOCTH, OCh LIWJINHIPUIECKON https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH

WIMHJP: OCHOBAaHUS U OOKOBas
5 II:IIOBe XHF())CTL 00pa3yromast 1 oCh; 1 bubmmorexa [OK
P ¢ OOPASYIOIA 71 OFb; https://m.eds00.ru/188f6216
TUTOIIA/Ib OOKOBOM ¥ TIOJTHOH TIOBEPXHOCTH
N3o00paskenne NUIMHIPA HA TIOCKOCTH.

5 PazBéprka nunnaapa. CeueHus MWINHAPA 1 bubnuoreka LIOK
(mI0CKOCThIO, TTApAIICTLHON WITH https://m.edsoo.ru/016e25eb
NEPIEHINK YIAPHON OCH HUIHHIPA)

Konunyeckas moBepxHOCTbh, 00pa3yromue
. P PABYIO bubnuorexa [JOK
7 KOHHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA 1

KOHUYECKOW MMOBEPXHOCTH

https://m.edsoo.ru/c94ba09b




KOHYC: OCHOBAaHHE€ U BEPIIINHA,

bubnuoreka [JOK

8 S ; & I
oop a3}iIOH1aSI e https://m.edsoo.ru/897dd3b2
MOJIHOW MOBEPXHOCTH
VceuéHHbIii KOHYC: 00pa3yIolue u

9 BBLICOTA; OCHOBaIi]I/I}I i goxzfaﬂ bubmorexa HOK

’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3o06paxkeHne KoHyca Ha MIOCKOCTH.
PasBéptka konyca. CeueHHUs KOHYyCa

10 (rmociocmo Za aJIeJIbHON OCIZIOBaHI/IIO bubnmorexa TTOK
» 11ap . ' https://m.edsoo.ru/Obdelbe8

U TJIOCKOCTBIO, TIPOXOIAIIEH Yepes
BEPIINHY)

11 KomOunanust Ten BpamieHus u bubnunoreka [IOK
MHOTOI'PAHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOTOrpaHHUK, ONTMCAHHBIA OKOJIO CEpHI;

12 cdepa, BMcaHHAsE B MHOTOI'PaHHUK WJIH B bubnrorexa [IOK

pa, p https://m.edso0.ru/0b136158
TEJIO BpAIICHUS

13 [Tonsitue 06 060BEMe. OCHOBHBIEC CBOMCTBA bu6moreka [IOK
00BEMOB Tell https://m.edsoo.ru/26a03fb7

bubmmoreka [JOK

14 O0né )

PEM HHJIHHIDA, KOHYCa https://m.edso0.ru/5513d87b
bubmmoreka [JOK

15 O0né apa omas che

BEM L1apa H ILIOMAAE Chepp! https://m.edsoo.ru/d189bde2
ITomoOHbBIE TEIa B IPOCTPAHCTBE.
16 Coz)ITHomeHI/I;I Me>1<p HJfO agsIMu bubmorexa HOK
. {Iy Haa https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TEI
17 KonTtponsHas padora no Temam "Tena bubnuotexa LIOK

Bpamenus” u "O0bembl Ten"

https://m.edsoo.ru/4a33a8ab




bu6moreka [IOK

18 B
€KTOp Ha IIOCKOCTH U B TIPOCTPAHCTBE httos://m.edsoo.ru/Scaefclb
19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB bubmmorexa LIOK
P https://m.edso0.ru/23f4f089
20 YMHO)K€eHuE BEKTOPa Ha YHUCIIO bubnrorexa LIOK
p https://m.edsoo.ru/dee379eb
Pa3noxeHne BekTopa 1o Tpém
21 HEKOMIUTaHAPHBIM EeKTo :M [TpaBuio bubmmorexa [IOK
P pam. °p https://m.edsoo.ru/a28fd74e
napasuieNienumnena
Pemenue 3amad, cBSI3aHHBIX C
22 MPUMEHEHUEM MTPaBUII IEUCTBUH C bubnmorexa [IOK
P P 8 https://m.edsoo.ru/5a827900
BEKTOpaMH
23 KoopanHaTHO-BEKTOPHBIN METOI ITPU bubnuoreka [IOK
pELIEHUH F€OMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 HpOCT Z;ICTBG Koopaunater BpeII[(TO a bubnmorexa LIOK
POCTPY - TOOPA pa. https://m.eds00.ru/48db7058
[Ipocreiimume 3a1aun B KOOpIUHATAX
o5 VYron mexay Bektopamu. CKamsipHOE bubnuorexa [JOK
IIPOU3BEJICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienne yrioB Mexay IpsSIMbIMU U bubnuorexa [JOK
IJIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
97 KonTtponbHas padota o Teme "Bekropsl u bubnuoreka [IOK
KOOPJUHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenue, 0600mIEeHNE U
08 cucreMarn3anus 3HaHui. OCHOBHBIE bubnuoreka LIOK

¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://m.edsoo.ru/1780ba5d




[ToBTOpeHmEe, 0600mIEHNE U

29 cuctemMaTu3aius 3Hanuid. OCHOBHBIE 1 bubnmoreka [{JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TIAaHUMETPUH
IToBTOpEHuEe, 00001ICHIE U

30 CI/ICTel\faTI/BaLII/I}I 3HH:HH171. 3amaun 1 bubmmorexa I[JOK

https://m.edso0.ru/7491efe0
TUTAHUMETPHUH U METOJIBI UX PEIICHUS
[ToBTOpEHme, 00001ICHNE 1
31 cUcTEMAaTH3alys 3HaHUN. 3a1a4uu 1 bubmmorexa [JOK
https://m.edsoo.ru/4dffda97
TUTAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpeHME, 0600IIEHNE 1

32 cuctemaTu3aius 3Hanuid. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GpakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUHN

bu6moreka [IOK

33 Hrorosas koRTpoIbHas padoTa 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 06001IIeHNE U 1 bu6moreka [IOK
CHCTeMaTHu3alus 3HaHuI https://m.edsoo.ru/f465d10e

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




6. MIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble peiMeTHbIE Pe3y/1bTAThI OCBOCHHS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeJHero oomero oopasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPAMas, INIOCKOCTb
25 [IprMeHATh aKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX NPU PELICHUU
' reOMETPUUYECKUX 3a/1a4
- OnepupoBaTh MOHATHSAMHU: MAPAJUIETBHOCTh M MEPHEHIUKYIIPHOCTD
' HPSMBIX U IUIOCKOCTEN
-_ KrnaccuguuupoBats B3auMHOE pacnoioKEHHUE MPSIMBIX U IUNIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBarh NOHATHAMMU: ABYTPAHHBIN yroJj, rpaHu JBYIPaHHOIO yria,
7.5 peOpo JBYrpaHHOTO yIJyla, JIMHEHHBIM Yros JBYrpaHHOTO yria,
rpajycHasl Mepa ABYIPaHHOIO yria
OnepupoBarh NOHATHUSIMU: MHOTOTPAHHMK, BBINYKJIBIM UM HEBBITYKJIbIH
7.6 MHOTOTPaHHUK, AIIEMEHTBI MHOTOTPaHHMKa, IpaBUIIbHBIN
MHOTOTpaHHHK
24 Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (IUpaMuJia, MPU3Ma,
' OPSMOYTOJIBHBIN TIApaJUIeIICITUIIE], KYyO)
KnaccupunupoBarb MHOTOTPaHHUKH, BBIOMpas OCHOBaHMS  JUIS
- kinaccuukanyu  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOTPAHHMUKH, TPSMblE K HAKJIOHHBIE IIPU3MBI,
napaJuleIIeHITeIbl)
29 OnepupoBarb  NOHSTHUAMM: ceKymass  IJIOCKOCTb, cEueHue
' MHOTOTPaHHUKOB
210 OOBSICHATP NPHUHLMIIBI MOCTPOCHHUS] CEYEHUH MHOTOTPaHHUKOB,
' UCIOJIB3YSI METOJ] CJIEA0B
Crpouth ceueHUss MHOTOTPAHHUKOB METOJIOM CJIE[OB, BBIIOIHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHCYHKOB MPOCTBIX OOBEMHBIX

dburyp: BuII CBEpXY, COOKY, CHU3Y




7.12

7.13

7.14

7.15

Permath 3a1aun Ha HAXOKIEHUE TEOMETPUUYECKUX BEJTMYUH IO 00pa3imam
WM alrOpUTMaM, IIPUMEHSS W3BECTHBIE aHAJIUTUYECKUE METOIBI IIPU
pELIEHUM CTAHAAPTHBIX MaTEMaTUYECKUX 3aJa4 Ha BBIYUCIICHUE
pacCTOSIHUN MEXAY IBYMsI TOYKaMH, OT TOYKH J0 NPSIMOM, OT TOUKH J10

IIJIOCKOCTH, MCKAY CKPCIINBAOIIUMUCS IPAMBIMU

Permrate 3a4a4M Ha HAXOKACHUEC 'COMCTPUUCCKUX BCIIMYUH I10 06pa3uaM
WK aJIrOpuTMaM, MPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCETOJALI ITPpH
PEIICHUN CTAaHAAPTHBIX MAaTEMATHUYCCKUX 3aJlad Ha BBIYHCICHHUEC YIJTIOB
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU, MEKAY HpHMOﬁ H IINIOCKOCTBIO,

MCKAY IIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

Boruucnsate 00BEMBI M IUIOMIATUM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mnHpamMuaa) ¢ OpUMEHEHHEM  (OPMYJ,  BBIYHCIIATH
COOTHOIIIECHUS MKy TUTOMIASIMH ITOBEPXHOCTEH, 00bEMaMU 10 T00HBIX

MHOT'OI'PaHHHUKOB

OnepupoBarh NOHATUAMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPHHU, ICHTP, OChb U IINIOCKOCTb CHUMMCTPUHU (1)I/Il"ypBI

7.16

7.17

7.18

7.19

7.20

W3Bnekarb, npeoOpa3oBbIBaTh W HWHTEPNPETHPOBATH HMHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (Urypax, MpeICTaBICHHYI Ha

yepTekax U pUCcyHKax

[IpumensaTs reomerpudeckue (HakThl 1 PELIEHNUs CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIaralluX HECKOJBKO IIaroB PEUICHUs, €CIU YCIOBUSA

MIPUMEHEHUs 3a/1aHbI B IBHOU (popme

[IpuMeHATh mHpoCTEeIIHEe MNPOTPaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMBI NPH PEIIEHHH CTEPEOMETPUUYECKUX

3aaad

[IpuBOUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKU3HH, PAaCIIO3HABATH IMPOABJICHUEC 3aKOHOB I'COMETPUHN B HCKYCCTBEC

[IpuMeHATh TMONydeHHblE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATH
peanbHbIe CUTYallil W TPUMEHSTHh W3y4YCHHBIC MOHATHS B Ipolecce
MOMCKA PpEIIeHUS MaTeMaTH4ecKd CQOPMYINPOBAHHONW MpPoOIEeMBl,
MO/IEIMPOBATh PealbHble CUTYalluH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM I'€OMETPHUUECKUX MOHATUH U
TEopeM, anmnapara aareOpsl, pelars NpaKTHUECKUe 3aJaui, CBA3aHHbIE

C HAXOXKIACHUECM I'COMCTPHUYICCKUX BCIIMYUH




11 KUIIACC

Koz IIpoBepsieMble peiMeTHbIE Pe3yJ1bTAThI 0CBOEHHUS OCHOBHOI
NpoBepPsieMOro .
0o0pa3oBaTe/IbHON NPOrpaMMBbI CpeIHero 001ero 06pa3oBaHus
pe3yabTara
6 I'eomerpus
OnepupoBatb MOHSATUSIMH: VIAHIPUYECKast MIOBEPXHOCTH,
61 oOpasyromue HUIMHIPUIECKON MOBEPXHOCTH, LMIMHAP, KOHHMYECKas
' MOBEPXHOCTh, OOpa3yrIIUe KOHHYECKOW TOBEPXHOCTH, KOHYC,
cepruyeckas TOBEPXHOCTh
6.2 Pacno3naBath Tena BpamieHus (IUIHHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHSI TEJT BPALCHUS
6.4 KnaccudunmpoBars B3anMHOE pacnoiokeHue chepbl U IMII0CKOCTH
OnepupoBaTh NMOHATHUSMH: IIAPOBOI CErMEHT, OCHOBAaHWE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAHHE IAPOBOTO CIIOS, BHICOTA
IIIAPOBOTO CJIOS, IAPOBOU CEKTOP
65 Boruncnsate 00bEMBI M TUIOMIANM TOBEPXHOCTEH Tenm BpalleHUs,
' TeOMETPUYECKUX TEJl C PUMEHEHUEM (popmMyi
OnepupoBarh MOHATUSMHU: MHOTOTPAaHHUWK, BIMCAaHHBIA B cdepy H
6.7 OTHCaHHBIA OKOJO cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHHUK WU
TEJIO BpallleHus
68 BBIUKCIATE COOTHOWICHHS MEXAY IUIOMAIsIMA TIOBEPXHOCTEH WU
' 00bEMaMu TOJIOOHBIX Tel
6.9 N3o00paxkaTs n3ydyaeMble (pUTyphl OT PYKH U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbIMoHATS (BBIHOCHBIC) IUIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUryp: BUJA CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUECHUS Tel
BpaIICHUS
W3BnekaTh, WHTEPNPETHPOBATh U MPEOOpPa30BBIBATH HHPOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPHUECKHX (PUrypax, MpeicTaBICHHYIO Ha
YepTekax U pUCyHKax
[IpumeHsTh reoMeTpudecKre GaKThl A PEIICHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEANOJaraiX HECKOJIbKO MIArOB PEIICHUS, €CIIA YCIOBUS
NpUMEHEHHUS 3aaHbl B SIBHOH (popme
6.13 OrnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BrinmonsaTs IICfICTBPISI CJIOKCHUA BCKTOPOB, BbBIYUTAHHUA BCKTOPOB U
YMHOXCHHA BEKTOpa Ha 4YHUCIIO, O6’b${CH${TB, KaKUMHU CBOMCTBAaMH OHHU

oOnamaroT

6.15

6.16

[IpuMeHATH paBUIIO NapasuIeIeNUIe1a IPU CI0KEHUH BEKTOPOB

OnepupoBarh MOHATUSAMU. JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa MEXIYy BEKTOpaMH, CKaJIpHOE IIPOU3BEIECHUE BEKTOPOB,

KOJJIMHCAPHBIC U KOMITIJIAHAPHBIC BECKTOPLI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB U HPOU3BCACHUC BCKTOPA HA YHUCIIO, YI'OJ
MCKY BCKTOpaMH, CKaJIAPpHOC IMPOHU3BCIACHUC, PACKIIAAbIBATH BCKTOP

10 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aILaBaTB IIJIOCKOCTh YPAaBHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemare mnpocrelimume TeOMETpUYECKME 3aJadyd  Ha INPUMEHECHHE

BCKTOPHO-KOOPANHATHOI'O MCTOAa

6.20

Pemrate 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOIIICHUI H
HaX0XXIACHUEC I'’COMCTPHYCCKUX BCIUYHH I10O 06pa3uaM HIIN aJITOPUTMAaM,
MIPUMCHAA HU3BCCTHBIC MCETO/bI npu pPEIICHUHA CTaHAapPTHBIX

MaTCMaTUYCCKUX 3aaa4

6.21

[IpuMeHATs mpocTEeHIIMEe NPOrpaMMHBIE CPEICTBA M IJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHCTEMBl IIPH PELIEHUU CTEPEOMETPUYECKUX

3aaad

6.22

HpI/IBOI[I/ITL MMPUMCEPLI MATEMATUYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpOAC U

JKU3HH, PaCIIO3HABATDh MPOABJICHUC 3dKOHOB 'COMCTPHUU B UCKYCCTBC

6.23

[IpuMeHATh TOMyYEHHBIE 3HAHUS HA NPAKTUKE. aHAIU3UPOBATH
pealibHble CUTyallud U NPHUMEHATh H3y4EHHbIE MOHATHSA B Ipoliecce
MOMCKA pELIeHUs MaTeMaTu4ecku chHopMyIHpOBaHHON MpoOIeMsl,
MOJIETUPOBATh PEaJbHbIE CUTYAIlUU Ha S3bIKE TEOMETPUHU, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIN C UCIIOJIb30BAHUEM M€OMETPUUECKUX MOHATUH U
TeopeM, anmnapara aiareOpbl, pemaTth IpakKTHUYeCKUe 3a/1a4i, CBA3aHHbIE

C HAXOKACHUEM I'COMCTPHUYICCKUX BCIIMYNH




7. TIPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHUSA

7.1

I'eomerpus

OcHOBHbIE TIOHATUS CTEpeoMeTpuH. Touka, psimasi, INIOCKOCTh, IPOCTPAHCTBO.
[lonatne 00 aKCMOMATHYECKOM IIOCTPOEHHMH CTEPEOMETPUHU. AKCHOMBI

CTEPEOMETPUHU U CIEICTBUS U3 HUX

7.2

B3auMmHO€ pacnojyioK€HHME TMPSAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajuleJibHble M CKpeuuBarolmuecs MnpsMele. [lapaienbHOCTh NPSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MApPAJUICJIbHBIE MPsSMbIE B IIPOCTPAHCTBE,
NapaJUIEIbHOCTD TPEX MPSAMBIX, APAJUIEIBHOCTD IPSMOMN U INIOCKOCTH. YTJIBI €
COHAIIPaBJICHHBIMM CTOPOHAaMH, Yrojl MEXAy MpsAMBIMH B IPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEW:  NapajlIelIbHbIE  IUIOCKOCTH,  CBOMCTBa
napajieNbHBIX IUIOCKOCTeW. [Ipocreifmme mnpocrpaHcTBeHHBbIE (UTYpBI Ha

IUIOCKOCTHU: T€TPadp, KyO, apauielienuie], HOCTPOSHHE CEYCHU

7.3

[lepneHaAuKyIApHOCTD NPAMOM M IUIOCKOCTH: NEPICHAUKYISPHBIE IPSIMBIE B
[IPOCTPAHCTBE, NpPSAMBIE MapaAIUIC/IbHBIE U NEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAMKYISIPHOCTH MPSIMOM M IIIOCKOCTH, T€OpeMa O MpsAMOHU
NEPIEHANKYIIPHOH MJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YrOJI MEXAY IPSIMOU U
IUIOCKOCTBIO, JBYTPAHHBIA yroJl, JIMHEWHBIH Yroa JBYIPaHHOTO YIJIA.
Ilepnenaukyassp ¥ HaAKIOHHBIE: pPACCTOSHME OT TOYKM JO IIIOCKOCTH,
paccTosiHue OT NPSAMOM 10 MJIOCKOCTH, MPOEKIMsS (Urypbl Ha IJIOCKOCTb.
[lepneHauKyIApHOCTD IUIOCKOCTEH: MPU3HAK NEPHEHAMKYIIPHOCTH JBYX

I0CKOCTE. Teopema 0 TpEX MeprneHUKYIIpax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHMKA, BBIIYKIIBIE U
HEBBINTYKJIBIE MHOTOTPaHHUKH, pa3BEpTKa MHOrorpaHHuka. llpusma: n-
YroJbpHas MpU3Ma, TPaHd U OCHOBAHMS IIPU3MBI, IIpsIMasi U HAKJIOHHAs! IPU3MBI,
O0oKoOBas M TOJHAsA MOBEPXHOCTh NMpu3Mbl. [lapannenenunesn, mpsMOyroJibHbINH
napajulejenunes u ero cBoicrsa. [lupamuna: nN-yroiapHas nupamuia, rpaHu U
OCHOBaHME MUpaMHbl, OOKOBas M TIOJHAs TIOBEPXHOCTh MHUPAMHJIBI,
IpaBUIbHAs M YCEUEHHas NHpaMUJa. OJIEMEHTbl NPU3Mbl W IUPaMHJBL.
IIpaBunbHBIE MHOTOTPAHHHUKHU: IIOHATHUE IIPABUIBHOIO MHOIOIPaHHUKA,

IpaBuUJibHasA MNpHU3Ma U IMpaBUJIbHAA NIHpaMHIa, I[IpPaBUJIIbHAA TPCYroJIbHAA




nupaMua U TpPaBUIbHBIA TeTpasap, KyO. IlpencraBieHue o NpaBUIBHBIX
MHOTOIPaHHHUKAX: OKTadJp, JOJEKadAp U ukocadapyrue CedeHus: MpU3Mbl U

IMUpaMuibl

7.5

CI/IMMeTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, prIMOﬁ,
INIOCKOCTH. DJIEMCHTEI CUMMCTpUHM B I[HUpaMUAaX, HOapaJuICICIuIIcCAax,

MMPpaBUJIbHBIX MHOTI'OI'PpaHHUKAX

7.6

Brruncnenue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHamy, yriel. [Inomanm
OOKOBOW TOBEPXHOCTH M TOJHON MOBEPXHOCTH MPSIMON MPHU3MBI, IJIOLIAh
OCHOBaHMH, TeopeMa O OOKOBOW MOBEPXHOCTH NpsMOM mpusMbl. [lmomans
OOKOBOH TOBEPXHOCTH W TIOBEPXHOCTH TPABUIBHOW MUPAMHIIBI, TEOpEMa O
wiomaau yceu€HHoi nupamunabl. [lonstue o6 o6béme. OO0bEM mUpaMuUb,

IIPU3MBI

7.7

HOI[O6HLIC TCJIa B IIPOCTPAHCTBC. CooTHOLIEHUS MCKAY IUIoIagsaMU

MOBEPXHOCTEH, 00bEMaMM MOTOOHBIX TEIT

11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

I'eomerpus

Hunuaapuyeckas TOBEPXHOCTh, 00pa3yIoIue UJINHIPUIECKON TOBEPXHOCTH,
OCb LWJIMHIApUYECKON moBepxHOocTH. LumuHzap: ocHoBaHust U OokoBast
MOBEPXHOCTh, 00pa3yromas U 0Ch, IUIONIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH
Konnueckasi moBepxHOCTh, 00pa3yrolfe KOHUYECKOW MOBEPXHOCTH, OCh W
BCpIIMHA KOHHUYECKOM ITOBCPXHOCTH. KOHyC: OCHOBaHME MW BCPLIMHA,

oOpa3ymoias u 0Cbh, TIOMAAh OOKOBOW M TMOJHOW MOBEPXHOCTH. Y CEUEHHBIH

KOHYC: 00pa3yrolye 1 BpICOTa, OCHOBAHUS U OOKOBast IOBEPXHOCTh

6.3

Chepa u map: HeHTp, paauyc, AUaMeTp, IUIOMAAb TMOBEPXHOCTH ChEepHI.
Bsaumnoe pacnosnoxkeHue cepbl U IIIOCKOCTH, KacaTelbHasl IUIOCKOCTh K

chepe, wiomaab chepsl

6.4

N3obpaxxenue Ten BpalieHus Ha MIOCKOCTH. Pa3BEépTka MUIMHIpaA U KOHYCA

6.5

KomOunanuu ten BpamieHuss 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMKUCAHHBINA

OKOJIO C(l)epbl, C(pepa, BIIMCaHHAA B MHOT'OTPAaHHUK, UJIK TCJIO BPAIICHHUA

6.6

[Tonstre 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00bEMe
OPSIMOYTOJIBHOTO HapajuieNenuneaa u ciaeactBus u3 He€. OOBbEM IUIUHIPA,

koHyca. O0BEM mapa u miomanb chepol




6.7

[MogoGHble Tema B mpocTpaHcTBe. COOTHONIGHUS MEXIY IUIOMIAIIMU

MOBEPXHOCTEH, 00BbEMaMM MOIOOHBIX TEI

6.8

Ceuenus nmuuHapa (MapauiebHO U NEPICHIUKYISIPHO OCH), CEYCHHUS KOHYCa

(mapayiesIbHOE OCHOBAHHMIO M [TPOXOIAIICE Yepe3 BEPIIMHY), CeUCHHS mapa

6.9

Bekrop Ha miockoctu u B nmpocTpaHcTBe. Cll0)KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BeKkTopa Ha 4ucio. Pa3noxkeHue BeKTopa 10 TpEM
HEKOMIUIaHapHbIM BekTopaM. [lpaBwiio mnapamienenunena. Pemenue 3anauy,

CBA3aHHBIX C IPUMCHCHHUEM IIPAaBUJI ,HGﬁCTBHfI C BEKTOpaMu

6.10

[IpsimoyronbHasi cucteMa KoopauHaT B mpocTpaHcTBe. KoopauHaTsl BeKTOpa.
[Ipocreiimne 3a7ayun B KOOpJAMHATAX. YTOJ MeXIy BekTopamu. CKaiasipHOe
MPOU3BEJICHUE BEKTOPOB. BbluncieHHe YriaoB MEXIy HOpsIMBIMA U
MJIOCKOCTSIMHU. KoopannatHo-BeKTOpHBII METOJ npu pelieHnu

reoOMCTPHUICCKUX 3a1a4

8. MPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM

HPOI'PAMMBI CPEJHEI'O OBILIHEI'O OBPA3OBAHMUA

Kon

HpOBepﬂeMbIe Tpeﬁonaﬂuﬂ K NIPEAMETHBIM pe3ylibTaTam

NpoBepsieMoro 0CBOEHHUS OCHOBHOI1 00pa3oBaTe/bHON MPOrpaMMbl CpeHero
TpedoBaHus o0mero o0pa3oBaHus

Bnagenne meToamMu 10Ka3aTeNbCTB, ATOPUTMAMHU PELIEHUS 3aa4,;
yMeHHE pOpPMYIUPOBATH U ONIEPUPOBATH MOHATHIMHU: OIIPENIEICHHE,
aKcuoma, Teopema, CJe/ICTBUE, CBOMCTBO, IPU3HAK, JI0KA3aTEeNbCTBO,
paBHOCWIIbHBIE  (OPMYIMPOBKH;  TNPUMEHATh  MX;,  YMEHHE
¢dopmynupoBate 00paTHOE M TNPOTUBOIOJIOXKHOE YTBEpXKIEHHE,
MPUBOJIUTH TPUMEPBI M KOHTPHPUMEPHI, HCIOIB30BaTh METO]
MaTeMaTU4eCKOW  WHAYKLUH,; MPOBOJUTh  JlI0OKa3aTelbHbIE
pacCyXJeHHUs TIpU pEUIeHWM 3a7ad, OLEHUBATh JIOTMYECKYIO
IIPABWJIBHOCTh PACCY)KJIECHHUH; YMEHHME OINEpPUPOBaTh IMOHATUAMU:
MHO3K€CTBO, TIOJIMHOKECTBO, OTE€paIiyi HaJl MHOXECTBaAaMH; YMEHUE
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisi OMCaHus
pEaJIbHBIX MPOLIECCOB U SIBJICHUI U IIPU PEILIEHUH 33]1a4, B TOM YHUCIIE

H3 Jpyrux y‘Ie6HLIX peAMETOB, YMCHUC OIICPHUPOBATH NNOHATUIMMU.




rpad, cBs3HBIN rpad, AepeBo, UK, rpad Ha TUIOCKOCTH; YMCHHE
3aJaBaTb M ONMCHIBaTh rpadbl  Pa3IUYHBIMH  CIOCOOAMH;

UCTIOJIb30BATh Tpadbl MPH PEIICHUH 3a7a4

YMeHue omnepupoBaTh MOHATUSMH: HATYpaJIbHOE YHCIO, IIeNoe
YHCJIO0, CTENEHb C IeNbIM I[OKa3aTejleM, KOPEHb HaTypallbHOM
CTENEHHU, CTENECHb C pAlMOHAIBHBIM II0OKa3aTeleM, CTEHEeHb C
JeWCTBUTEIbHBIM IOKa3aTeNIeM, JIOTapu(M Yncia, CHHYC, KOCUHYC U
TAHT'€HC MTPOM3BOJILHOTO YUCIIA, OCTATOK 110 MOJIYITIO, PAllHOHAIBHOE
YHCII0, UPPALMOHATBHOE YUCIIO, MHOXKECTBA HATYPaIbHBIX, IIEIBIX,
palMOHANBHBIX, JCUCTBUTENFHBIX YHCENI;, YMEHHE HCIIOJIb30BaTh
NPU3HAKA  JISIMMOCTH, HAaWMEHBIIUH OO  jenurens u
HavMeHblIee olliee KpaTHOe, alropuTM EBKiIWIa mpu peleHun
3aa4; 3HAKOMCTBO C PAa3IMYHBIMH MO3UIIMOHHBIMH CHCTEMaMH
CUMCJICHUS; YMEHHE BBHINOJHATH BBIYMCICHUE 3HAYEHHH |
npeoOpa3oBaHus BBIPAXKCHUH CO CTENEHSAMU H Jorapudmamu,
npeoOpa3oBaHusl IpOOHO-PAIIMOHATBHBIX BBIPAXKCHUH; yMEHHE
OTIEpPHPOBATh MOHATUSAMH. IOCIEIOBATEIBHOCTD, apHUPMETHIECKas
nporpeccus, reoMeTpudecKas poTrpeccus, OECKOHEYHO
yOBIBafomasi TEeOMETpHYecKass MPOTPECCHs; yMEHHE 3a/1aBaTh
MOCTIeI0BATEIbHOCTH, B TOM 4YHCJIE C IMOMOIIBI0 PEKYPPEHTHBIX
dbopmynn; yMEHHE ONMEpUpOBaTh TMOHATHSIMU: KOMIUIEKCHOE YHCIIO,
CONMpPSDKEHHBIE  KOMIUIEKCHBIE YHCJIa, MOJAYIb M  apryMEHT
KOMIUIEKCHOTO 4YHcia, ¢opMa 3aluCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETPUYECKAs: M anredpandyeckas); yMeTb
NPOM3BOJIUTh  apu(METHYECKHEe JEHCTBHSA C  KOMIUIEKCHBIMH
YHUCIaMU; TPUBOAUTH TPUMEPHl HCIHOJIb30BAHUS KOMILIEKCHBIX
YHCeNT, ONEepUpOBAaTh MOHATHAMH: Marpuma 2%2 u  3X3,

OMpPCACIIUTECIIb MAaTPUILIBI, TeOMCTpI/I‘-ICCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMenue ONEPUPOBATH TOHSTHSIMHU paloHabHbIE,
UppaloHaIbHble, MOKa3aTeIbHbIe, CTETICHHbIE, JorapudmMuyiecKkue,
TPUTOHOMETPUUECKUE YPABHEHUSI W HEPABEHCTBA, HMX CHUCTEMBI;
YMEHUE OTEePUpPOBATh TOHATHAMHU. TOXKIECTBO, TOXICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEPaBEHCTB, PaBHOCUJIBHOCTb YPaBHEHMI, HEPABEHCTB M CHUCTEM;

YMCHHUC pCIIaTh YPABHCHUS, HCPABCHCTBA U CHUCTCMbI C IMIOMOIIbBIO




pa3IM4YHBIX IPUEMOB; pellaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IapaMeTpoM; NPUMEHATh YpaBHEHMS, HEPABEHCTBA, UX CUCTEMBI
JUIsL pelleHUs MaTeMaTUYECKHUX 3a7ad M 3aJay M3 PasIM4YHBIX

oOacTeil HayKu U peasibHOW KU3HU

VYMeHue onepupoBaTh MOHATHAMHU: (QYHKLHUSA, YETHOCTh (PYHKIMH,
NEPUOAUYHOCTD byHKIUH, OTPaHUYEHHOCTD GbyHKIMH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIMH, HauOoibllee U
HalMEHbIIIee 3HA4YeHUs (YHKIUM HAa IPOMEKYTKE, HelpepblBHAs
GyHKLMA, acuUMNTOTHI rpaduka (QYHKIMM, IepBas U BTOpas
npou3BoHAs (DYHKIHUH, TEOMETPHYECKUH W (PU3MYECKHA CMBICI
MPOM3BOJIHON, TIepBOOOpa3Hasi, ONpeAeNEHHBI UHTETpal, yMEHHE
HAXOJUTh ACUMITOTHl Tpauka (YHKUUH, YMEHHUE BBIYUCIATH
NPOM3BOJIHBIE CYMMBbI, MPOM3BEJIEHHs, YAaCTHOTO U KOMIIO3UIMU
(GyHKIUH, HAXOIUTHh ypaBHEHUE KacaTeNbHOU K rpaduKy QyHKINH,
yMEHHE HaXOJWUTh MPOU3BOIHBIC AIEMEHTAPHBIX (QYHKIUH, yMEHHE
UCNOJb30BAaTh  MPOMU3BOJHYIO Ul  HCCIIEAOBaHUSA  (QYHKIUIA,
HaXoJIUTh HauOOJbIIME M HaUMEHbLIME 3HAYeHUs (QyHKUUI,;
CTpOHUTh TpaUKH MHOTOWICHOB C HCIIOJIb30BAaHUEM arapara
MaTeMaTHYeCKOTO aHalIM3a; MPHUMEHSATh IPOM3BOAHYIO IS
HAXOXKJCHUSl HAMJIy4lIero pelIeHUs B MPHUKIATHBIX, B TOM YHUCIIE
COLIMAJIBHO-D)KOHOMHMUYECKUX M (U3MYECKHX 3a/ladyax; HaXOAMUThb
wiomaan M o0bEMbI (QUry € MOMOIIBIO HHTErpaia; MPUBOJIUTH
OpUMEPbl  MAaTEMaTHYECKOTO  MOJICIMPOBAHUS C  MOMOIIBIO

middepeHnanbHbIX ypaBHEHUH

VYMeHue onepupoBaTh MOHATUSAMH. rpaduk (yHKIMH, oOpaTHas
¢byHkuus,  KomMmo3uuus — QyHKuMi, — JuHeWHas — ¢QyHKUuA,
KBaJpaTU4Has (QYHKUUSA, paluoHanbHas (QYHKLIUS, CTENeHHas
byHKIHS, TPUTOHOMETPUYECKHUE byHKIMH, oOpaTHbIe
TPUTOHOMETPUIECKHE byHKINH, MoKa3areybHast "
norapupmuueckas GyHKIHUU; YMEHHE CTPOUTH IpadUuKu U3ydeHHBIX
GyHKIUHE, BBIMONHATH NpeoOpazoBaHust TpaduKoB  (QYHKIIHIH,
UCTIONTB30BaTh TPa(UKH JJIsl U3yYCHHUS TIPOIIECCOB M 3aBUCUMOCTEH,
NpY PEIICHUH 337a4 W3 JAPYrHX y4eOHBIX TPEIMETOB W 3a1ad U3
peanbHON JKU3HH; BbIpaXaTh (GOpMyJaMH 3aBUCUMOCTH MEXKIY

BEJIMYMHAMH, MCIIOJB30BaTh CBOMCTBA M Trpaduku (GYHKUUH a7




peuieHusl ypaBHEHMI, HEpPAaBEHCTB M 3aJad C [apaMeTpaMH;
n300paxaTh Ha KOOPAMHATHON TIIOCKOCTH MHOXECTBA DPEIICHUI

YPaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemath TeKCTOBBIC 33]]aud Pa3HbIX THUIOB (B TOM YHCJIC Ha
MOPOUEHTHI, JONM W 4YacTH, Ha MABWXKEHHE, pPadOTy, CTOMMOCTH
TOBApOB M YCIYT, HAJIOTH, 3aJ]a4H U3 00JIACTH YIIPABJICHHS JIMYHBIMHU
U CeMEWHBIMH (DMHAHCAMU); COCTaBISATh BBIPAKEHUS, YpaBHEHUS,
HEpPABEHCTBA M HMX CHCTEMBI MO YCJIOBUIO 3aJlauyd, MCCIIECIOBATH
MOJIYYSHHOE  pEIIEHWE W OLEHUBaTh  IPABIOINOJIOOHOCTH
pe3ynbTaTOB; YMEHUE MOJEIUPOBATH PEATBbHBIE CUTYALIMH Ha A3BIKE
MAaTE€MAaTHKH, COCTAaBJISTh BBIPAKECHHS, YpaBHEHUS, HEPABCHCTBA U
WX CHUCTEMBI IO YCJIOBHUIO 3aJaud, HCCIEIOBaTh IOCTPOCHHBIE
MOJIEJIM C UCTIOJIB30BAaHUEM armapara ajreOpbl, HHTEPIPETUPOBATh

HOJ'Iy‘ICHHBIfI pe3yiabTar

YMeHHe OInepupoBaTh MOHATHAMH. CpelHee apuMETHUECKOE,
MeauaHa, HauOoJiblllee ¢ HAUMEHBIIEE 3HAYEHUs, pa3Max,
JCTIepCHsl, CTAaHAAPTHOE OTKIOHEHHE YMCIOBOro Habopa; yMeHHE
W3BJICKATh, MHTEPIPETUPOBATH MHPOPMAIUIO, MPEICTABICHHYIO B
TabnmuIax, Ha JauarpaMmax, rpadukax, OTPaKawIlyld CBONCTBa
peanbHBIX TPOILECCOB U SIBIICHUM; MPEICTABIATH MH(POPMAIHIO C
MOMOIIBI0 Ta0NUIl U JAUarpaMM, HCCIEN0BAaTh CTAaTHUCTUYECKUE
JTaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM T'pPaQUUYECKUX METOJ0B U
AIIEKTPOHHBIX CPEACTB; Tpaduuecku HCCIeI0BaTh COBMECTHBIE
HAOJNIOACHHSI C TIOMOIIBIO JMAarpaMM pPAacCEUBAHUS U JIMHEHHOM

perpeccuun

YMeHne onepupoBaTh NOHATHUAMH: CIIYdalHBIA ONBIT U CIYy4aiiHOE
cOOBITHE, BEPOATHOCTb CIYy4alHOIO COOBITHS; YMEHUE BBIUYUCIISTDH
BEPOSATHOCTH C MCIIOJIb30BaHUEM Ipah)UIECKUX METOIOB; IPUMEHSTh
(GopMyNbl CIOXKEHHS M YMHOXEHHUS BEpOSTHOCTEH, (dopmyrly
MOJTHOM BEpOSITHOCTH, opMyny bepHyinu, komOuHAaTOpHBIEC (DAKTHI
1 GOPMYJIbI; OLIEHUBATH BEPOSTHOCTU PEANIbHBIX COOBITUI; yMEHUE
ONEpUPOBATh TMOHATUSAMU: CllydaiiHas BEJIWYMHA, DPACIpPENEICHHE
BEPOSITHOCTEM, MAaTeMAaTHYECKOE€  OXHUAAHWE, JUCIEPCHS U
CTaHJApPTHOE OTKJOHEHHE CIy4ailHOM BeNMuYuHBl, (QYHKIUU

pacnpeaciCHusa M INNIOTHOCTH PAaBHOMEPHOI'O, IMOKA3aTCJIbHOIo0 H




HOPMAJIbHOT'O pPacOpeiesieHuld; YMEHHE HCII0JIb30BaTh CBOMCTBA
W3YYCHHBIX PACHPEACICHUNA Uil PEIICHUS 3a]1a4d; 3HAKOMCTBO C
MNOHSATUSAMM: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOYHBIX
WCCIICIOBAHUM; YMEHHUE MPUBOIAUTH IPUMEPHI MPOSABICHUSA 3aKOHA
OOJIBIINX YKCEN B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX; YMEHUE
ONEPUPOBATh MOHATUSAMH. COYETAHUE, IIEPECTAHOBKA, YHUCIIO
COUETaHM, YHCIO TMepecTaHOBOK; OuHOM HbloToHA; ymeHue
MPUMEHSTh KOMOWHATOPHBIC (DAKThl U PACCYKICHUS ISl PEIICHUS
3a/la4; OLIGHUBATh BEPOSITHOCTH PEalTbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYI0 MOJEJIb M  HWHTEPHOPETUPOBATH  IMOJYYCHHBI

pe3yibTart

10

YMeHune onepupoBaTh MOHATHSAMH. TOYKA, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YIJA, IUIOCKUH Yroll,
JBYI'paHHbIN yroJ, TpEXIpaHHBIN YroJl, CKpeIMBaIOIIUECs MpsIMbIE,
HapajIeNIbHOCTh U MEPHEHIUKYISIPHOCTh NMPSAMBIX M IUIOCKOCTEH,
YroJl MEXIY HMPSIMBIMH, YTOJI MEXKIY MPSIMOM U IUNIOCKOCTBIO, Yroj
MEXAY IUIOCKOCTSMHM, PACCTOSIHME OT TOYKU JO IUIOCKOCTH,
paccTosiHME MEXAy NPSAMBIMU, PACCTOSIHME MEXIY IUIOCKOCTSIMH;
YMEHHE HCIOJIb30BaTh MPHU PELICHWU 3a7ay M3yuyeHHblE (DaKThl U
TEOpEMBl IJIAaHUMETPUH, YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKPYXKaIOIlIEr0o MHUpa; CTPOUTh MaTeMaTUYeCKUe MOJEIU C
MIOMOULIBI0 TIEOMETPUYECKUX MOHATHMM M BEJIWYMH, peIaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKHUEC 3a/]a4n

YMeHue omnepupoBaTh MOHATHUAMH. IIOMAAL (QUIYpBl, O00BEM
(Gurypbl, MHOTOIPDAaHHUK, IPaBWIbHBI MHOTOIPAaHHUK, CEYEHHE
MHOTOTpaHHMKA, Ky0, mapajienenunes, npusma, nupamuia, purypa
U TTOBEPXHOCThb BpaIlleHUs, HWIMHAP, KOHYC, Iap, cdepa, IIomaib
cdepbl, IUIOMIAAL MOBEPXHOCTH MHUPAMHJIbI, TMPU3MBI, KOHYCa,
WINHAPA, O00BEM Kyba, MNpSAMOYroJbHOTO MapajuleNenunesna,
NUPAaMUIbl, TPU3MBI, LWIMHApPA, KOHyca, IIapa, pas3BEpTKa
MIOBEPXHOCTHU, CEYEHMSI KOHYCA ¥ LIWJINHAPA, TTapaJUIEIbHbBIE OCH UITH
OCHOBaHHWIO, CEYEHHE 1Iapa, IUIOCKOCTh, Kacaromascsa cdepsl,
WIMHApPA, KOHYCA; yYMEHUE CTPOUTh CEYEHHWE MHOTOTPaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH BpalleHHUS,

MX CCUYCHHSA, B TOM YHCJIC C IIOMOIIBIO JJICKTPOHHBIX CPEICTB,




YMEHHE  TPUMEHATh  CBOMCTBAa  reoMeTpudyeckux  ¢uryp,
CaMOCTOSTENIEHO (OPMYIIMPOBATH OTPEICICHUS U3ydaeMbIX QUryp,
BBIJIBUTaTh TMIIOTE3bl O CBOWCTBAaX M NPU3HAKAX IE€OMETPUUYECKUX
¢uryp, 0060CHOBBIBATh WM ONPOBEpPraTb UX; YMEHHE IMPOBOIUTH
KJIacCU(PUKAUIO (QUTYp MO Pa3IUYHbIM TPU3HAKAM, BBIIOJIHATH

HeO6XOIII/IMBIe AOIMOJIHUTCIIbHBIC TTIOCTPOCHUS
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VMeHHEe ONepHpOBaTh IMOHATHAMH. [BHXKCHHE B IPOCTPAHCTBE,
napajuleibHBI  TIEPEHOC, CHMMETpPHS Ha IUIOCKOCTH H B
NPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHHE MOA00US, MOIAOOHbIE
(burypsl; yMeHue pacro3HaBaTh PaBHbIC U MOI00HBIC (QUTYpPBI, B TOM
4pcie B IPUPOJE, HCKYCCTBE, apXHUTEKType; HCIIOIb30BaTh
reOMCTPUICCKUC OTHOWICHUA TpU PCUHICHUN 3aJa4, HaxXOIUTb
TeOMETPUYCCKUE BEIMYMHBI (IJIMHA, YTOJI, IUIOMaab, 00bEM) mpu
pCLICHUU 33/1a4 W3 JIPYrHX Yy4eOHBIX MPEIMETOB U U3 PEallbHOU
’KU3HHM; YMCHHE BBIUUCISITH T'€OMETPUYCCKHE BEMMYHMHBI (JUIMHA,
yroi, Iuiomanp, OOBEM, IUIOMAAb IOBEPXHOCTH), HCHONIB3YS
u3ydeHHble (HOPMYIBI W METOAbI, B TOM YHCJE. IUIOMIAb
HOBEPXHOCTU IMHPAMH[bI, TPHU3MbI, KOHYCA, IMIMHIPA, IUIOLIA/Ib
cdepbl; 00bEM Kyda, TPAMOYTOIBHOTO TapAIIEICTHITEa, TMPAMHU/IBI,
MPU3MBI, HWIAHAPA, KOHYCA, MIapa; YMEHHE HAXOAWUTHh OTHOILICHUE

00BbEMOB NMOJOOHBIX (UTyYp

YMmeHue ONCpHUPOBATH THOHATUAMU: MPAMOYrOJIbHAd CHCTCMaA
KOOpAHWHAT, BCKTOP, KOOPAWHATBI TOYKH, KOOpAWHATBI BCKTOpPA,
CyMMa BCKTOPOB, IMPOU3BECACHHUEC BCKTOPA HA YUCIIO, PA3JIOKCHUC
BCKTOpa 110 68.31/Icy, CKaJIIpHOC  IMPOU3BCACHUE, BCKTOPHOC
MIPOU3BCACHHUE, YrOJI MEXKAY BCEKTOpAaMM, YMCHHEC HCII0Jb30BATh
BCKTOprIfI nu KOOp}II/IHaTHBIﬁ MCTOJ IJIA PCIICHUA I'COMETPHUICCKUX

3aJa4 ¥ 3a/1a4 APYruxX y4eOHbIX IPeAMETOB
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YMmenune BbIOMpaTh MOAXOIAMIMM METOJ JUIsl PELISHUS 3a]lauH;
[IOHUMaHUE 3HAYUMOCTH MAaTEMAaTUKHA B U3YYEHUU IPUPOIHBIX U
OOIIECTBEHHBIX MPOLIECCOB U SIBIICHUH; yMEHHE pacro3HaBaTh
IIPOSIBIICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHUE IIPUBOAUTD
IpUMEPbl MATEMATHYECKUX OTKPBITHM POCCUHCKOW W MHPOBOMU

MaTeMaTHUYeCKOM HayKu




9. HEPEYEHDb 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbBIX HA

EI'D IO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

Kon
1 Yucna u BBIYMCICHUS
11 Hatypanbnbie u nensle yncna. I[lpu3Haku AeIMMOCTH LENbIX Yncel
1 Panronanenble uncna. OOBIKHOBEHHBIE W JECATHYHBIE APOOH, IMPOLEHTHI,
' OeCKOHEYHBIE TIEPUOIMUECKUE TPOOH
13 Apudmernyecknii  KOpeHb  HaTypalibHOW  cremenu.  JleiictBus ¢
' apupMETHYECKIMH KOPHSMHU HATYpaJIbHOU CTETICHU
v Crenenp ¢ uenplM mnokazareneM. CTelneHb C palMOHAIBHBIM IOKa3aTeJeM.
' CBoiicTBa CTENEHU
r CuHyc, KOCHHYC M TaHT'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHBIC U HATYPATIbHBIE JIOTAPU(DMBEI
JlelicTBUTENbHBIE YKCIA. ApUPMETHUYECKHE ONepaluu C ACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnkEéHHbIE BBIYUCICHUS, NMPaBUIa OKPYIJICHUS, MPHUKHUAKA |
OLIEHKA pe3yNbTaTa BbIUNCIECHUI
1.8 ITpeoGpazoBanue BEIpaKeHUI
1.9 KommnekcHeie yncna
2 VYpaBHEHUS U HEpPABEHCTBA
2.1 [enble u 1poOHO-paliOHaIbHBIE YPABHEHUS
2.2 HppannoHnanbHble ypaBHEHUS
2.3 TpuroHomerpuueckue ypaBHEHUs
2.4 [ToxazaTenpHble U JOTapuPpMUUECKIE YPABHEHUS
2.5 Lenbie u 1poOHO-palIOHANIEHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [Toka3arenpHble U TorapupMUIECKe HEPABEHCTBA
2.8 Tpuronomerpuieckie HepaBeHCTBA
2.9 CucTtembl ¥ COBOKYMHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpuua cuctemMsl JIMHEHHBIX ypaBHEHUH. OnpenenuTesb MaTpUIlbl




@yHkuMu U rpaduku

@ynkuus, cnocoOwl 3ananus ¢yaknun. ['paduk pyakinuu. Bzaumuo oOparHsie

31 ¢dbyakuu. YérHeie u HeuéTHBIC QyHKIMU. [leproauyeckue GyHKIUMA
OO6nacte ompeneneHuss U1 MHOXECTBO 3HadeHWH ¢yHKiuu. Hymm ¢yHkmmm.
3.9 [IpoMeXyTKH 3HAKOTOCTOSIHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (DYHKITUH.
' MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiiee 1 HanMeHbllee 3HAUYCHHE
(GYHKIIUH HA TIPOMEXKYTKE
33 CrenenHast GyHKIMS C HATypaJlbHBIM U LIeJIbIM IMOKa3zareneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0¥ CTETICHU
3.4 Tpuronomerpudeckue QyHKIIMU, UX CBONCTBA U rpaduKH
3.5 [TokazarenpHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTtotel rpaduxoB ¢yHknuil. CpoiicTBa (yHKIHIA,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEI0BATENILHOCTEN
35 Apudmernyeckass W TeoMmeTpuueckas mporpeccur. Dopmyna  CIOKHBIX
' MPOLIEHTOB
4 Hauana maremaTndeckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [Tpon3BogHbIE AIeMEHTAPHBIX PYHKIUN
[IpumeHneHre MpOU3BOJHONW K HCCIIENOBaHUIO (PYHKIMHA HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. Haxox/ieHue HanboJIbIIero 1 HauMeHbIIEro 3HaueHus1 QyHKIUN
Ha OTpE3Ke
4.3 [TepBooOpa3nas. MuTerpan
) MHoXecTBa U JIOTHKA
5.1 MHosxecTBO, oneparuu Haa MHOKecTBaMu. [luarpammer Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMbIe ¥ TUTOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHuKH




7.4 Tena v MOBEPXHOCTH BpaLICHUA

7.5 Koopaunats! 1 BEKTOpBI

10. YYHEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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