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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 0Opa3oBaHUs,
I[EJTOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEJIBHOTO Pa3BUTHUSA
JUYHOCTH 00YyYarOmMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUsa oOydaronuxcsi, GopMupoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHHH PEAIbHOIO M HUACAIBHOT0, XapaKTepe OTpPaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOMUMBIX MJi1 aJalTallud B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHSA, (dopMa
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOTO
npeobpazoBaHus  AeWcTBUTENbHOCTH. OmnepupoBaHuWE  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEIUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BaXKHBIX KayecTB, IMOATOMY aKTyajdbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHUS  Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSM.

Ilenp ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUH M JIEHCTBUM, cleUu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYeHA IS
00yJaroumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum obOpa3om, oOydaromygecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIME MAaTEMAaTUUECKUE YMEHHUS, CBS3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM e TENbHOCTH.

JlocTmKeHre LelMM OCBOCHUS MpPOrpaMMbl 00ECIIEYMBAETCS pELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opMHpoBaHHE MpPEACTAaBICHUS O TIEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENSIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUSCKHUX 3aJad MU 3a7ad C
MPAKTHUYECKUM COJIEP KaHUEM;

e DPAa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIILUIEHMUS,;



o (dopmupoBaHue (YHKIIMOHATHEHOU TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUYECKUX OHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHUH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPHUYECKUI
anmapar  JUI1 = peleHuss  NPAKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIe€ €ro U3y4EHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HUHTYUTHUBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKAaHUE UHTYUTUBHBIX IMPOLECCOB, MOTUBUPYET K AAbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copepkarelibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJIbKO M0 COAEPKaTEeIbHbBIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00IIIero 00pa3oBaHuUs.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpelefl€éHHbIM [0 rojaaM oOOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXCs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydyenue reomerpun oTBoauTcs 2 yaca B Henenro B 10 kitacce u 2 yaca B
Heaento B 11 kmacce (1 wac 3a cu€r uactu, QopMHUpPYEeMOH ydaCTHUKaMU
00pa30BaTEeNBLHOTO MPOIIECCca), BCETo 3a JIBa roja o0yuyeHus - 136 yueOHbIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieJibHble M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIENbHBIE INIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHI HAa TIJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, MPSAMBIE MapajUICIbHbIE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TIPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasI U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MIPSIMO YT OJIBHBIN
napajuieJienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHE NMUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI; PABUIIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHUWKA; MpaBUJIbHAS MpHU3Ma U
NMpaBWIbHAs TNHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPIMOW,
MJIOCKOCTU. DJE€MEHTh CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOLIAAb OCHOBaHU, TeoOpeMa 0 OOKOBOM IMTOBEPXHOCTH MPSAMOM pu3Msl. [Inomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpEMa O
mIomaau yceu€éHHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

11 KIIACC

Tesia Bpamenus

[unuaapuueckas MOBEPXHOCTD, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KOoHyC: ocCHOBaHUE U BepIlMHA, 00pa3yrolast
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBas OBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETP; IUIOMIAb MOBEPXHOCTU C(hephl.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTIMCAHHBIN
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[TomoOubie Tenma B mpocTpaHcTBe. (COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYJISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YePE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YUCi0. PaszmokeHne BEKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuno mapamrenenunena. Pemienne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwi JAeUCTBUM ¢ BekTopaMu. lIpsiMoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmiue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MNPOU3BEIECHUE BEKTOPOB.



Brruncnenne yriaoB Mexay HMPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YIE€Ha POCCHUKCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKH U JIEATeIIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acleKTaM Pa3IMUYHbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro U 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTAaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHANBHOM  AESTENbHOCTH, CBA3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHMYeCKOMYy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-DPKOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHUE IMPUPOJIHON M COIMAIBHON
CpeImbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHWM JJIS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTHUSI M 3HAYUMOCTH JUISI PA3BUTHS IIMBWIM3ALMM; OBJIAJCHUEM S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOHW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOTO MpeaMera
«Marematuka XapaKTepU3yrTCs OBJIAZICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  obecneyu8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OyUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OMpeNeSIeHUs]  TMOHSTHH;  yCTaHABIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUSA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU JIJ1s1 BBISIBIICHUSI 3AKOHOMEPHOCTEN U POTUBOPEUU;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUU;

e TMPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pemeHus y4eOHOM 3aJaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSATENbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BATh BOIPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NpoOIemMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e MPOBOJUTH CaMOCTOATENILHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBISBIATH A€PUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIMMBIX JJIsl OTBETA Ha
BOIPOC U JJIsl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBHUH C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTAX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0JI¢ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJECH, HAIICJICHHBIE HAa TTOUCK
pPELIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3MyMe U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOM opme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTAaThl  PEIICHHWS  3aJayd,  OSKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuyectBo:

MOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU peuieHUU YYEeOHBIX 3a/lay; MPUHUMATH I€Jdb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0 COBMECTHOM  padoTHI,
pacnpenensaTh BUABI padbOT, JOroBapUBaThCA, OOCYKIaTh IMpolecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYk1eHHS], 0OMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vhueepcanvrvle pecynamuesnuie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHuUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOW pedeKkcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHNUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LU M YCIOBUSM, OOBACHSTH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTUKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHHM M CIEACTBHS U3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
Y ILUIOCKOCTEH.

KnaccudpumnmpoBaTe B3aUMHOE paCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JBYTPAHHBIA YTOJ, TpaHU ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JMHEHHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHHUKOB (NMHpaMua; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; MPAaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSITH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMS
TOYKaMH, OT TOYKA JO TNPSIMOM, OT TOYKHM [0 IIJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a1aun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIy NpsIMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIAIIMU
HOBEPXHOCTEH, 00bEMaMHU [TOT0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPHUCYHKaX.

[TpumensaTh reomeTprdeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh MONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallu W TPUMEHSTh HM3YyYCHHbIC TOHSTHS B TMPOIECCE IMOUCKA PELICHUs
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEIOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEITUYHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UJIMHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIomue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IUJIMHIP, KOHYC, cdhepa U map).

OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpallleHWUS,
TCOMETPUYCCKUX TEII C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAIASIMU MOBEPXHOCTEH W 00bEMaMU
OAOOHBIX TEII.

N300paxaTh u3ydaeMbie (QUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIIICHHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJIOKEHHUS BEKTOPOB, BBIYMUTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpumeHsTh MpaBUIIO Mapajuieaenuneaa.

OnepupoBaTh NOHATUAMU: €KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTrOJd MEXAY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPaBHEHUEM B J€KapTOBOM CHCTEME KOOPAMHAT.

[IpumensTh reomeTpuuecKkue (haKkThl IS PELICHHS CTEPEOMETPUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreiilime reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOLIEHUH U
HaX0XkJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WM aJropuT™MaMm, MPUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIMEe MPOTPAMMHBIE  CpPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh PEAbHbBIE
CUTyallUM W TPUMEHSTh H3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKu CPOPMYIHPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATH pPEATbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, anmnapara ajireopsl; pemarhb
PaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOT'PAMME

10 KJIACC
KosnunyectBo 4yacos
Ne HaumeHoBaHue pa3iesioB M TeM JaekTpoHHbIe (HU(pPOBHIE)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
1 Bsenenue B ctepeoMeTputo 8 https://m.edsoo.ru/CSO3R7VIP
IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE.
2 p pocTp . 13 1 https://m.edsoo.ru/ WT7NSO14T
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
[lepnieHIUKYNSPHOCTD MPSMBIX U
3 PIEHA uy P P 14 https://m.edsoo.ru/V6I1 APUCD
IJIOCKOCTEN
VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 7 1 https://m.edsoo.ru/R3SMETBTQ
MHororpaHHUK" 13 1 https://m.edsoo.ru/XPWIOUSFB2
OOBEMBI MHOTOTPAaHHUKOB 9 https://m.edsoo.ru/010FX2SJB
IloBTOpEHME: CeueHus, pacCTOSHUA U
7 4 1 https://m.edsoo.ru/L1IAAMHO3D
yTJIBI
OBIIEE KOJIMYECTBO YACOB I1O0 63 4 0



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne i/m Konrposbnesie IIpakrunyeckue
NporpamMMbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Tena BpaieHus 18 1 https://m.edsoo.ru/HYOWOQLSKQ
2 OOBEMEBI TEl 10 1 https://m.edsoo.ru/B9ORVIYC9
B
3 CKTOPBL I KOOP/IMHATLI B 19 1 https://m.edsoo.ru/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpeHME, 0000MIIECHNE,
4 . 21 1 https://m.edsoo.ru/DORV3P725
cucTeMaTu3alys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
Ne Hara uudgponbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypcsl
OCHOBHbIE IOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npocrpancTso. [IpaBuna
bu6mmoreka [IOK
1 M300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHMs IIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepelIuHbI OTpEe3Ka
3HaKOMCTBO C MHOT'OIPaHHUKaMH,

) n300pakeHre MHOTOIPaHHUKOB Ha | bubnnorexka [JOK
PHUCYHKaX, Ha IPOECKIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
[TonsiTue 06 akcMOMaTUIECKOM

3 MMOCTPOEHUH CTEPEOMETPHH: | bubnuotexa [JOK
aKCUOMBI CTEpEOMETPUHU U https://m.edsoo.ru/OccSc4fe
CIIEICTBUS U3 HUX
[TonsiTre 06 akCMOMaTHIECKOM

4 MIOCTPOCHHUH CTEPEOMETPUU: 1 bubnuoreka [IOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/239c8cb4
CIIEJICTBUS U3 HUX



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

IToHsATHE 00 AKCUOMATUYECKOM
MTOCTPOCHHH CTEPEOMETPHUH:

bubmuorexa [JOK

5
aKCUOMBI CTEPEOMETPUHU U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM
6 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
[TonsaTHa: nepecekaromuecs
7 IIJIOCKOCTH, IEPECEKArOIINECS bubamorexa LOK
> 11eP https://m.edsoo.ru/2d8a9¢99
npsiMas U MI0CKOCTh
HavanwsHbie cBeneHus o kyoe u
8 UpaMuie, X pa3BEPTKU U MOJIEITH bubmmorexa [TOK
p - MX P p ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
[TapamienbHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
9 napajuieJbHbIe PSIMbIE B bubmmorexa [TOK
p p https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapalIeIbHOCTh
TPEX MPSAMBIX
[TapannenbHOCTh IPSIMBIX U
10 IJIOCKOCTEHN B POCTPAHCTBE: bubnuorexa [IOK
[TapannenpHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
B3anMHoe pacnionoxenue npsmbIx B
1 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubmuorexa [IOK
apauieIbHBIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
12 VYIIIBI ¢ COHANPABIEHHBIMU bubnnorexka [JOK

CTOpOHaMU

https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/9f4071b9

13 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
14 VYron Mexay npsiMbIMU B bubnunoreka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
1 [TapamienbHOCTh TIOCKOCTEH: bubnmoreka [JOK
napajuielibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
16 CaoiicTBa napasiebHbIX bubnmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
17 (burypsI Ha MJIOCKOCTH: TETPAd Bubmiorexa LIOK
M - TCTpasp, https://m.edsoo.ru/4a28dc02
KyO, apajuiesenumnes
18 CeueHust MHOTOTPAaHHUKOB bubmmorexa LIOK
P https://m.edsoo.ru/3d8ffd32
bubmuorexa [JOK
19 I1 i
OCTPOCHIE CeHeHit https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
20 [TocTpoeHune ceuenui
TPOCHHE CCHCHHHI https://m.edsoo.ru/ec26fe5d
Kontponbnas paboTa mo teme
o1 "[IpsiMbl€ U TUIOCKOCTH B bubnnorexka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU U
22 HJ'I(I;)CKOCI”[[I/I'}II'IC pneH WK Ij)m HBIE Bubmmorexa LOK
 TICPIICHIMKY AP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
3 IIpsimble napasuienpHbIEe U bubmuoreka [IOK
MEPUEHINKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
24 [IpsiMble mapaiienbHble U bubnnoreka [JOK

NEPpHNCHAUKYIIIPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/ba545966



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

[Ipu3Hak nepneHaAuKyJIApHOCTH

bubmuorexa [JOK

25
MPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

26 [Ipu3Hak nepneHIuKyJIApHOCTH bu6mmoreka [IOK
MPSAMOM U TIIOCKOCTH https://m.edsoo.ru/79165d15

7 Teopema o npsmoi bubnmoreka [JOK
MEePIEHANKYIISIPHOMN MIIOCKOCTH https://m.eds00.ru/635¢5087

)3 Teopema o npsmoit bubmumoreka [IOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYIISAp U HAKIOHHBIE!

79 paccTostHue OT TOYKH JI0 IJIOCKOCTH, bubnnoreka [JOK
paccTogHUE OT MPSIMOM 110 https://m.edsoo.ru/33c477d3
IJIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:

30 paccTostHue OT TOYKH JI0 IJIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:

31 paccTosiHuE OT TOYKH JI0 IJIOCKOCTH, bubnuoreka [IOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/aSb7b8e3
IJI0CKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:

3 paccTosiHuE OT TOUKH [0 IJIOCKOCTH, bub6nuoreka [IOK
paccTosHUE OT MPSMOM 110 https://m.edsoo.ru/dbee22bc
MJI0CKOCTH

.. bubnmoreka [JOK
33 Teopema o Tpéx nepneHANKYIsIpax
https://m.edsoo.ru/e4972cdc
R bubmuorexa [JOK
34 Teopema 0 TpEX nepHeHANKYIApax

https://m.edsoo.ru/52188a7d



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d

bubmuoreka [JOK

35 Teopema o TpEX nepHeHANKYIIApax
P P TEPHEIAIY AP https://m.edsoo.ru/9f246736
36 VYTIubl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
18 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ bubnunorexka HOK
IBYTPAaHHOIO yria https://m.edsoo.ru/c7c777ed
[leprnieH IUKYISIPHOCTD MIOCKOCTEH:
39 MIPU3HAK NEPHEHAUKYIIPHOCTH bubmmorexa LOK
P p fl yp https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
40 MPU3HAK NEPHEHIUKYISIPHOCTH bubmorexa HOK
P p fI yip https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH
[lepneHuKyISPHOCTD MIJIOCKOCTEM:
41 il §3Ha1< neynefl HUKYJISIPHOCTH bubmmorexa [TOK
P p il yip https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
KonTponbHas pabota mo Temam
4 "IlepneH IMKYISIPHOCTD NPSAMBIX U bubnuorexa [IOK
miockocteil" u "Yribl MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TIOCKOCTSIMU"
[lonsiTe MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI
43 MHOTOI'PAaHHUKA, BBIIYKJIbIE U bubmmorexa [TOK
P > BRIV https://m.edsoo.ru/2d24e873
HEBBITYKJIbIE MHOTOTPAaHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA
m IIpu3Mma: n-yrosipHas npu3Mma; rpaHu bubnuoreka [IOK

U OCHOBAHUA MPU3MBI; IIpsAMas U

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

HAaKJIOHHAsA MMPHU3MBbI; OoxoBas u
IIOJIHAA IMOBEPXHOCTH IIPU3MBL

IIpu3ma: n-yrosibHas npu3Ma; rpaHu
1 OCHOBAHUS IPU3MBL; IpsAMas U

bu6mmoreka [IOK

45 HAKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTh IPU3MBbI
[Tnomaae 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
46 MPU3MBI, TUIOLLAIb OCHOBAHUH, bubnnorexa LIOK
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTU
MPAMON MPU3MBbI
A7 [Tapannenenunen, NpsMOyTOJIbHBII bubnnoreka [JOK
MapajuiesenuIiel U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamuja: n-yroiapHas nupaMmuna,
IPaHU U OCHOBAHUE TUPaMUbL;
48 OOKOBast ¥ MOJIHAs TOBEPXHOCTh bubmmorexa LOK
https://m.edsoo.ru/fblcd0a5
MUpPaMU/Ibl; IPABUIbHAS U
yced€HHAas MUpamMuIa
ITnomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPaBUIBLHOMN
49 MMUPAMUBL, TEOPEMA O TLIOIIAAN bubnnorexa [IOK
N https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTUPAMU/IBI
[IpaBuUnbHBIE MHOTOTPAHHUKHU:
MOHSATHE TPABUIBLHOTO
50 MHOTOTpaHHHKA; IPABUIIbHAS bubnuoreka [IOK

IIpru3Ma 1 paBUJIbHAsAg NUpaMuaa,
MIpaBUJIbHAS TPEYTOJbHAs IUpaMuIa
Y IPaBUJIBHBIA TETPasp; Kyo

https://m.edsoo.ru/074c8865



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/074c8865

HpaBI/IJIBHBIe MHOTI'OI'paHHUKH:
IIOHATHEC ITPABUIIBHOI'O
MHOI'OrpaHHUKa; IIpaBUJIbHAA

bubmuorexa [JOK

31 pu3Ma u MpaBUiIbHasA NUPAMULA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTroibHAas MUpaMuia
Y TIPAaBWIIbHBIN TETpasp; Kyo
[IpencraBienue o npaBUIbLHBIX

52 MI]-;I)OFOFpaHHI/IKaXZ oiTaaz[p, bubmmorexa [IOK

https://m.edsoo.ru/a0fddSbf
JOJIEKa’Ap U UKOCAdIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO TOUYKH,

53 MPSIMOH, TNIOCKOCTU. DJIEMEHTHI bubnuorexa [JOK
CUMMETPUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuieNienuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX
Brrunciienune 3nemMeHToB

54 MHOTOI'PaHHHUKOB: pEOpa, bubnuorexa LIOK

https://m.edsoo.ru/6¢cdbecef
JaroHalu, yTIibl

55 KonTponbhas padota no teme bubnuoreka [IOK

"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK

56 Homsrie 06 o0nEve https:/m.edsoo.ru/7ad0020b
" bubnuotexa [JOK

37 OOBEM npH3MbI https://m.eds00.ru/79853608
" bubnuorexa [JOK

58 OOBEM npH3MbI https://m_edsoo.ru/1¢053890
59 O0BEM TTPU3MBI bubmorexa HOK

https://m.edsoo.ru/482d3f51



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51

bubmuoreka [JOK

60 OOnEM rupamu et hitps:/m.eds00.ru/235171b3
61 O06BEM TUpaMuIbI Bubmorexa ITOK
https://m.edsoo.ru/f47dfefd
[ToBTOpEeHME, 0000IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
Brrunciienue paccTosHUI: MEKIY Bu6miorexa LOK
62 JIBYMA TOUKAMH, OT TORKM 110 https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU
N bubmuoreka [JOK
63 OOném mapavu et https://m.eds00.ru/79¢10312
64 Hrorosas KoHTpoOJIbHAsI paboTa ngjljl;?:;;gﬁ/i%%bco
" bubnuotexa [JOK
05 OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
[ToBTOpEeHme, 060061IEHNE
CHCTEMATHU3aINs 3HAHUM. bu6mmoreka [IOK
06 IlocTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOT'OTPaHHUKE
[ToBTOpEeHme, 060061IEHNE
CHCTEMAaTHU3allusl 3HAHUH. bu6mmoreka [IOK
67 IlocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOT'OTPaHHUKE
[ToBTOpeHue, 0600IIEHNE
68 cucTeMaTu3anus 3HaHH. bubnmuorexa [JOK

Beruucnenue yrios: Mexay
CKPELIUBAIOIIUMHUCS IIPSIMBIMY,

https://m.edsoo0.ru/56765e8b



https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/56765e8b

MEXKy NPSAMOM U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnbie IIpakTuyeckue Aara tupposkie
Bcero u3yueHusi  oOpa3zoBaTe/ibHbIE
padoThbI padoTbI pecypen
[{unuHapuyeckas MOBEPXHOCTb,

| o0pa3yromue MUIHHIPHYECKON | bubmuoreka [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c¢1
HUAJTUHIPUYECKON MOBEPXHOCTH
[Hununaap: ocHOBaHUS U OOKOBast

) MOBEPXHOCTh, 00pa3yIolias u ocCh; | bubnnoreka [JOK
[UIoIaabs OOKOBOU M HOJIHOMI https://m.edsoo.ru/188{6216
MOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

3 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bubnnorexka [JOK
ILIOMIA b OOKOBOM U MOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast

4 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bubnnorexka [JOK
I0MIa/1b OOKOBOM U MOJHOMN https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakeHue mumHIpa Ha
miockocTH. Pa3BEépTka nunmuHapa.

5 Ceuenus nuimHApa (IIOCKOCTHIO, | bubnnorexka [JOK
napajuleJIbHON WIN https://m.edsoo.ru/016e25eb
NEepHEHIUKYISIPHONH OCH
UUAJTUHIPA)



https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

Konnueckast nOBEpXHOCTB,
o0pa3yronie KOHUYECKOn

bubmuorexa [JOK

6
IMOBEPXHOCTH, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepIvHa,

7 00pa3yromas 1 OCh; IJIOMIA/b bubmmorexa [JOK

Pasyre b https://m.edsoo.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,
8 00pa3yromas 1 OCh; IJI0IA/b bubmmorexa [TOK
Pasyre b https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJIHON OBEPXHOCTH
Konyc: ocHOBaHuUE U BepiInHA,
9 00pa3yroias 1 0Ch; IJIOIA b bubmorexa HOK
pasyic b htps:/m.eds00.ru/897dd3b2
OOKOBOH U MOJIHON OBEPXHOCTH
N306paxeHne koHyca Ha
mIockoctu. Pa3Béprka konyca.

10 Ceuenus koHyca (IJIOCKOCTHIO, bubmuorexa [JOK
napajuieJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde 1 be8
TUTOCKOCTBIO, IIPOXOJISIIEH Uepe3
BEPILUHY)

Yceu€HHbII KOHYC: 00pa3yoIue u
11 BBICOTA; OCHOBa:I/m u goxz};)aﬂ bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
Cdepa u map: ueHTp, paauyc,
JTUaMETP; TUTOIIA/Ib TOBEPXHOCTH
12 cepsl I;/I:«:06 a)KEHHE qu))e bl bubnmorexa LHOK
PPl ¥1500P PEL https:/m.eds0o.ru/0341bc2b
nrapa Ha rmiaockoctu. CedeHus
nrapa
13 B3aumnoe pacnonoxenne chepsl u bubnmuorexa [JOK

IIJIOCKOCTH,; KacaTCJIbHas

https://m.edsoo.ru/bed12a43
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IUIOCKOCTB K cpepe; MIIonaan
chepnl

KoMOuHarws ten BpameHus u bubnunoreka [HOK
14
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
KoMOuHamust Ten BparieHus u bubmuorexa [JOK
15
MHOT'OIPAaHHUKOB https://m.edsoo.ru/3cef10eS
MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO
16 cthepsl; chepa, BOUCaHHAS B bubnuorexa [JOK
MHOT'OTPAHHUK UJIU B TEJIO https://m.edsoo.ru/0b136158
BpallleHus
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
17 cdepsl; cdepa, BIMcaHHas B bubmmoreka [JOK
MHOT'OTPAHHUK WU B TEIIO https://m.edsoo.ru/0b136158
BpallleHus
18 KonTtponpsHast pabora o Teme:
"ununnp, KoHyc, map"
19 [Tonsitne 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBa 00BEMOB Tell https://m.eds0o.ru/26a03fb7
20 06L& bu6mmoreka [IOK
BEM [P, KoHyca https://m.edsoo.ru/5513d87b
71 0618 bubmuorexa [JOK
BEM [P, KoHyca https://m.edsoo.ru/5513d87b
N bubnmnoreka [JOK
22 OObEM IHILpa, KOHyCa https://m.edsoo.ru/5513d87b
N bubnmoreka [JOK
23 OObEM Liapa H ILIOMALD Cepbl https://m.edsoo.ru/d189bde2
bubnnoreka [JOK
24 O0BEM mrapa u miomaas chepsl 1

https://m.edsoo.ru/d189bde2
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bubmuoreka [JOK

23 OOBEM 1apa i IOIALE Chepbl https://m.edsoo.ru/d189bde2
[Tono6GHbIe Tena B MPOCTPAHCTBE.
26 COOTHOIIEHUS MEXKTY IUIOIIAISIMU bubnmoreka [JOK
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
IMOOOOHBIX TEN
[TomoOHbBIE TeNa B IPOCTPAHCTRE.
7 CooTHo1IEHNs MEX Y IUIOIAIIMU bubnnorexa [HOK
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cf1eb
MOOOOHBIX TEN
)% KonTtponpsHas pabora mo Temam bubnnorexa [HOK
"Tena Bpamenus" u "O0beMbl TeT" https://m.edsoo.ru/4a33a8ab
29 Bekrop Ha mI0CKOCTH U B bubnuoreka [IOK
HPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
30 CroxeHue ¥ BbIUUTaHUE BEKTOPOB bubmmorexa [IOK
https://m.edsoo.ru/23f4f089
31 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB bubmmorexa LIOK
https://m.edsoo.ru/23f4f089
32 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB Bubmmorexa LHOK
https://m.edsoo.ru/23f4f089
33 YMHOXeHHEe BEeKTOpa Ha YHCIIO bubmorexa HOK
https://m.edsoo.ru/dee379eb
34 YMHOKEHHE BEKTOpa Ha YUCIIO0 bubmmorexa [OK
https://m.edsoo.ru/dee379eb
35 YMHOKEHNE BEKTOpa Ha YNCIIO0 bubnmorexa LHOK
https://m.edsoo.ru/dee379¢eb
Paznoxxenue BekTopa 1o Tpém Bu6morexa [IOK
36 HEKOMIUIAHAPHBIM BEKTOPaM.

HpaBI/IJ'IO napaejienmicaa

https://m.edsoo.ru/a28fd74e
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Pa3nosxeHne BeKTOpa 10 TpEM

bubmuoreka [JOK

37 e e .
HEKOMILTAHAPHDIM BEKTOPaM https://m.edsoo.ru/a28fd74e
[IpaBwio mapanienenunena
Pemenne 3amad, CBSI3aHHBIX C
38 IIPUMEHEHHUEM IIPABUII JEUCTBUH C buGnnorexa LIOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
Pemenne 3ama4, cCBSI3aHHBIX C
39 [IPUMEHEHHUEM IIPABUII JEUCTBUM C bubmmnorexa [IOK
P p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHatHO-BEKTOpPHBIN METO/T
40 IIPU PEILIEHNU T€OMETPUUECKUX Bubmorexa ITOK
PP P https://m.edsoo.ru/d3alfe30
3a71a4
KoopanHatHO-BEKTOpPHBIN METO/T
41 IIPU PEIIEHNU T€OMETPUUECKUX bubmmorexa LHOK
pup P https://m.edsoo.ru/d3alfe30
3a1ay
[IpssmoyronbHas cucrema
KOOpJMHAT B IPOCTPAHCTBE.
42 Koop WHAaTBI BI;KTZpa bubmmorera [TOK
A pa- hitps://m.eds0o.ru/48db7058
[Ipocreiimue 3anauu B
KOOpJAMHATAX
VYros Mexay BEKTOpaMH.
43 CrayIpHOE IIPOU3BEIECHUE bubmorexa LHOK
P P A https://m.edsoo.ru/725¢effc4
BEKTOPOB
44 CxkansipHO€ MPON3BEICHNE bubnmoreka [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
45 Brluncnenue yrios Mexay bubnnoreka [JOK

MMPSAMBIMU U IIJNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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Beluucnenue yrios Mexay

bubmuorexa [JOK

46 MNPSAMBIMU U ILIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KontponpHas pabora o Teme

47 «BeKTopsl 1 KOOpAMHATHI B
MIPOCTPAHCTBE»
[ToBTOpEeHHE, 0000IICHUE U

43 CHCTEMAaTH3alMsl 3HAaHUH. bubmuorexa [JOK
OcHoBHBIE GUTYPHI, HAKTHI, https://m.edsoo.ru/1780baSd
TEOpPEMBI Kypca INIaHUMETPUN
[ToBTOpEHME, 0000IICHUE 1

49 CHCTEMAaTU3alMsl 3HaHUH. bubmuoreka [JOK
OcHoBHbIe GUTYPHI, PaKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca INITaHUMETPUN
[ToBTOpEHME, 0000IICHUE U

50 CHCTEMAaTU3alMsl 3HaHUH. bubmuoreka [JOK
OcHoBHBIE QUTYPBI, HAKTHI, https://m.edsoo.ru/1780basd
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, 06001IeHUE U

51 CHUCTeMaTU3als 3HaHWUM. bubnuoteka [JOK
OcHoBHBIE QUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMEeTPHH
[ToBTOpenue, o6odIIEHNE 1

5 cHUCTeMaTU3als 3HaHWM. bubnuotexa [JOK
OcHoBHBIE QUTYPHI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMEeTPHH
[ToBTOpenwue, 0600IIEHNE 1

53 CcHUCTeMaTU3alus 3HaHH. bubnuotexa [JOK

OcHoBHBIE GUTYPHI, HAKTHI,
TEOpPEMBbI Kypca CTEpEOMEeTpUH

https://m.edsoo.ru/74b2ad91
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[ToBTOpeHue, 0600ImICHNE 1

bubmuorexa [JOK

>4 cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e

55 [ToBTOpenue, o6o0IICHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e

56 [ToBTOpenue, 06001IeHUE U bubnmoreka [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e

57 HroroBast kKoHTpoIbHAs paboTa bubmmorexa [IOK
https://m.edsoo.ru/ec24dfc2

53 [ToBTOpenue, 06001IeHUE U bubnuorexa [JOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e

59 [ToBTOpenue, obobIICHNE U bubnuoreka [IOK
CUCTEMAaTH3aLMs 3HAHUH https://m.edsoo.ru/f465d10e

60 IToBTOpEHME, 0000IICHUE U bubnnoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e

61 [ToBTOpenue, o6o0IIEeHNE U bubmmoreka [IOK
CHCTEMATH3alUS 3HAHU N https://m.edsoo.ru/f465d10e

& [ToBTOpenue, o6odIIEHNE 1 bu6mmoreka [JOK
CHCTEMaTH3alMs 3HAHUH https://m.edsoo.ru/f465d10e

63 [ToBTOpenue, 06001IeHUE U bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e

64 [ToBTOpEeHnue, 06001EeHNE U bubnnorexka [JOK
CHCTEMATH3alUS 3HAHU N https://m.edsoo.ru/f465d10e

65 [ToBTOpenwue, 0600IIEHNE 1 bubmuorexa [JOK
CHCTEMaTH3alMs 3HAHUH https://m.edsoo.ru/f465d10e

66 [ToBTOpenue, o6oOIIeHNE U bubmuoreka [IOK
CHCTEMATHU3ALMS 3HAHU N https://m.edsoo.ru/f465d10e

67 [ToBTOpenwme, 0600IIEHNE 1 bu6mmorekxa [IOK

cHCTeMaTHU3allus 3HaHU!

https://m.edsoo.ru/f465d10e
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68

[ToBTOpeHue, 0600ImICHNE 1
CHCTeMaTH3aIlUsl 3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [TprMeHsITh aKCUOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX MPU PELICHUU
' TeOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUICIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEMN
74 KnaccugumupoBars B3anMHOE PacIioyioKEHUE MPSMBIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSIMHU: JBYTPAHHBIN YTOJI, TPaHU ABYIPAHHOTO yTJa,
7.5 pebpo IBYrpaHHOro yria, JHWHEWHBIM Yron JBYTpaHHOTO YTIa,
rpagycHas Mepa JByTpaHHOIO yria
OrnepupoBaTh MOHSATUSIMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OT'PaHHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUJIbHBII
MHOTOTPaHHUK
~7 Pacnio3naBaTh OCHOBHBIE BH/Ibl MHOTOI'PAaHHUKOB (IUpaMuja, IpusMa,
' MPSIMOYTOJIBHBIN Tapaienenue, Kyo)
KnaccudunupoBaTe MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- knaccuukanmuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TMpPSAMbIE M HAKJIOHHBIE MPHU3MBIL,
napauieIeTuneIbl)
- OnepupoBaTb  HOHSTHUAMHU: CeKyllass  IUIOCKOCTb,  CEYEHHE
' MHOT'OIPAaHHUKOB
210 OOBSICHATh MNPUHIUIBI T[OCTPOCHHUS] CEUYEHUH MHOTOTPAaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4yeHHMsI MHOTOTPAHHHMKOB METOJOM CIEIOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKME YEpPTEeXKM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI CBEpXy, COOKY, CHU3Y

7.12

Pemmarsb 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETUUYHH 10 00pa3iam
WM ajNropyuT™MaM, NPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI MPHU
pELIEHUM CTAaHJAPTHBIX MaTEMAaTUYECKUX 3aJay Ha BBbIUYHUCIECHUE
PacCTOSHUI MEXKY ABYMsSI TOUKAMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCHIUBAOIHUMHUCS ITPIMBIMHA

7.13

Pemars 3aJla4y Ha HAaXO0KACHUEC I'COMCTPHUUCCKUX BCIIMYHUH I10 o6pa3uaM
HJIW aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUEC MCTOJbI IIpHU
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a1a4 Ha BBIYUCICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY Hp?[MOfI " IIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.16

7.17

7.18

Beraucisate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHMpamMuga) C OpUMCHCHHEM  (GOpMYJ,  BBIYUCIATH
COOTHOIIEHUS MEXK/1Y TUIONIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOTI00HBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LCHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarp, mpeobpa3oBbIBaTh M HWHTEPHPETUPOBATH MH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pPELICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3aJlaHbl B IBHOU (hopme

IIpuMeHATs mpocTeHIIHEe NPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TMOJy4YEeHHBIC 3HAHWSA HA TIPAKTUKE: aHAIU3UPOBATH
pealbHbIe CUTyallUd M MPUMEHSTh U3yUYEHHBIE MOHSATHUS B IPOIECCE
MOKMCKAa pEeIIEHUsI MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MpPOOIEMBI,
MOJICJIUPOBATh peabHbIC CUTYallUH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh

MMOCTPOCHHBIC MOACIIN C MCITOJIB30OBAHHUEM I'€COMETPUUCCKUX MMOHATHH U




TeopeM, arnmapara areOpbl, perarh NPaKTHUYECKUE 3aauu, CBI3aHHbIC

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpasoBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAD, KOHHYECKAs
' MOBEPXHOCTh, O0pa3yrolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas MOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJl BPALICHUS
6.4 KrnaccudunupoBars B3auMHOE pacnoioKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHAMM: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CErMEHTA, IIapOBOM CJIOM, OCHOBaHME IIapOBOIO CJIOSI, BHICOTA
IIaPOBOTO CJI0s, IIAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOIAAM TOBEPXHOCTEH TeN BpalleHMs,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy H
6.7 OIMCaHHBIN OKOJO cdephl, chepa, BIUCAHHASS B MHOTOTPAHHUK HIIH
TEJIO BpaICHUS
63 BBIUUCIATE COOTHONICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MOT00HBIX TeT
6.9 N3o0paxkaTs nzydaembie GUTYPHI OT pYKH U C IPUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXHU M3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpaIlICHUS
W3BnekaTh, MHTEPIPETUPOBATh U NMPEoOpPa30BbIBATh MH(POPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEICTaBICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis peIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHsATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BECKTOPOB, KOOPAHUHATBEI BCKTOPA,
yrojia MEXKAY BCEKTOpaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HPOU3BCACHUEC BCKTOpA HA YUCIIO, YIOJ
MCXKAY BCKTOpaAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTh YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTENbCTBO MATEMaTUYECKUX OTHOLIEHUN M
HaXO0XJAEHUE T€OMETPUUYECKUX BEIMYMH M0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IMPU  PELIEHUHM  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATh TMONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaJIU3HpPOBAThH
peayibHble CUTYallud W MPUMEHSTh M3YYEHHBIE MOHITHUS B Ipoliecce
MOMCKA pEUICHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh peajbHble CUTYallUU Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHHN U
TeopeM, arfrnapara anredpspl, perarb NpakTUYeCKue 3aJaun, CBSI3aHHbIC

C HAXOKACHUEM I'€COMCTPUYCCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

7.1

7.2

I'eomerpus

OcHOBHBIE TIOHATUS cTepeoMeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsTne 00 aKCHMOMATHMYECKOM TIIOCTPOCHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxxeHue IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOLIUECH,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpAMBIX U
IJDIOCKOCTEM B IIPOCTPAHCTBE: MapAJUICJIbHBIE IIpsSMBIE B  IIPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YIrOJI MEXKAy IpPsAMBIMA B IPOCTPAHCTBE.
[TapayienbHOCTL  IUIOCKOCTEH: NapajuleJbHble  IIJIOCKOCTH,  CBOWCTBA
napajuleNbHbIX Mockocted. [Ipocreiimne mnpocTpaHCTBEHHblE (GUIYpBHl Ha

IIOCKOCTH: TETpAdIP, Ky'6, napajijieJICnmIic [, IoCTPpOCHUC CEeUYCHUH

7.3

IlepneHIUKYIAPHOCTE HPAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE IPSMBIE B
MIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeMa O MpsMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  JBYIPAHHBIM  YroJl, JIMHEWHBIA yrojl [JBYIPaHHOrO  yrIua.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOH JI0 TNTIOCKOCTH, MPOEKILUs (PUTYpBI HA MIIOCKOCTh. [leprneHaAuKynsipHOCTh
IUIOCKOCTEM: NMPU3HAK NEPIEHIANKYIIPHOCTH JBYX IUIOCKOCTEH. TeopeMa o Tpéx

NEpNCHAUKYIIApax

7.4

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JI€MEHTHl MHOT'OIPAHHHKA, BBIIYKIIbIE U
HEBBINYKJIbIE MHOTOI'DAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipumsma: n-yronabHas
MpU3Ma, TpaH! M OCHOBAHUS IPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
MOJIHAs IOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSAMOYT OJIbHBIN
napajuiesienumne] U ero coucrtsa. [lupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHWE MUPaMH/Ibl, OOKOBAsI U TIOJHAS MOBEPXHOCTh MUPAMHU/IbI, IPAaBUIIbHAS U

yceu€HHash mNupaMuaa. OJIEeMEHTbl Mpu3Mbl UM nOUpaMuibl. [IpaBuiibHbBIE




7.5

7.6

7.7

MHOTOTPaHHHUKU: TMOHSATHE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUIbHAS MpU3Ma U
MpaBUjibHAs MUpaMUJa, MPAaBWIbHAS TPEYrojibHas NUPaMHUAa U MPaBUIbHBIN
terpasap, ky0. IlpencraBieHwe o mNpaBUIIBHBIX MHOTOIpAHHUKAX: OKTadp,

nonaexa’ap u ukocadapyrue CeueHust MpU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJaxX, MapajulelieNuIenax,

IMpaBHUJILHBIX MHOTOTpaHHUKAX

Bbruuciienue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans
OOKOBOW TOBEPXHOCTHM U TIOJHOM IOBEPXHOCTH HPSAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHUH, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii pu3Msbl. [Tnomane 0oxkoBoit
IIOBEPXHOCTU U IOBEPXHOCTU IPaBWJIBHOM IHUpPaMHUAbI, TeOpeMa O IUIOLAaan

yceu€nHoi nupamupsl. [Tonstre 06 00béMe. OObEM MHPaAMUIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEIl

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

[{unHapuyeckass MOBEPXHOCTb, 00pa3yrolie HINHIAPUYECKONW IMOBEPXHOCTH,
OCb IWIMHAPUYECKOW moBepXHOCTH. LlunmuHap: ocHoBaHus U OoOKOBas

IMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ101I1adb OOKOBOM U IOJHOMH TTOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH MoBepXHOCTH. KOoHyc: OCHOBaHME U BepIIHA, 00pa3yrorast
U OCh, IUIOMAAh OOKOBOW M TIONHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroine U BbICOTa, OCHOBaHMS U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOIIalb TOBEPXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, MmIomaib

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUJIIMHApPA U KOHYCa

6.5

KomOunanuu Ten BpalieHHs W MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMHCAHHBIN

0KOJI0 cepsl, cepa, BIIMCAaHHAS B MHOTOI'PAaHHUK, WX TEJIO BPALLICHUS

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajuiesienunena u ciaenctsuss u3 He€. OO0bEM IMIUHIpA,

koHyca. O0BbEM mapa u miomanb chepsl




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY — IUIOIMIAIIMU

6.7 MOBEPXHOCTEH, 00hEMAMHU MOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS LIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOKEHUE U BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [IpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssmMoyrosbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTrojl MexAy Bekropamu. CkaiasipHoe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J ITPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOoOBaHNS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (opMysnupoBaThb W ONEPUPOBATH MOHATUSAMHU: ONpEIETICHHE,
aKCcUoMa, TeopeMa, CIEICTBUE, CBOWCTBO, IMPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH IpPHUMEPHl U KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOIUTH JOKAa3aTEbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHUI; yMEHHME OIEepUpPOBATH MMOHATUSIMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpaliy HaJ MHOXKECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapar Juisi OINMCaHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUM W NPU PELICHUH 33]a4, B TOM UYUCIIE U3 APYTUX
y4eOHBIX IIPEIMETOB; YMEHHUE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/laBaThb U
OMMCHIBATh Tpadbl pa3IMUHbIMU CIIOCOOAMU; UCTOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHnue onepupoBaTh NOHATHAMU: HATYpaIbHOE YHCIIO, LEJIOE YUCIIO,
CTETNEHb C IEJIbIM [T0Ka3aTesIeM, KOpEeHb HaTypalbHOU CTENEHH, CTENIEHb
C palUOHAJIbHBIM IIOKAa3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM
mokaszaTesieM, JiorapuM uMcia, CHHYC, KOCHHYC U TaHTEHC
MIPOU3BOJBHOIO YHCIIA, OCTATOK MO MOJYJIO, PAlMOHAIBHOE YHUCIIO,
UppalMoOHAIbHOE  YWCJIO, MHOXECTBa  HATypalbHBIX,  LEJbIX,
palMoOHaIbHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKK JISTUMOCTH, HAUMEHBIINH OOIIMIA JAeTUTeIh U HaMEHbIIIee
oluiee KpaTHOe, anroput™ EBKiMAa Npu pelieHuy 3ajayd; 3HAKOMCTBO
C pa3jIMYHbIMM MO3ULMOHHBIMM CUCTEMAMM CUMCICHHS; YMEHHE
BBITIOJTHATH BBIYUCIICHHUE 3HAYeHUH U IpeoOpa3oBaHusl BhIPAKEHUH CO

CTENeHsMH U Jorapudmamu, mpeodpa3zoBaHus APOOHO-PALMOHATBHBIX




BBIPQKEHUI; YMEHUE ONEePUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass  TPOTpPECCHsl,  TCOMETpPHYECKas  IpOrpeccus,
OecKOHEYHO yOBbIBalol[asi TeOMETpUYECKass MpPOrpeccusi; yMEHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ; yYMEHHME  ONEpUpPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUJIEKCHBIE YHUCIA, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucu KOMIUIEKCHBIX YHCel
(reomerpudeckasi, TPUTOHOMETpPUYECKasl W anreOpamueckas); yMeTh
MIPOU3BOJIUTH apumMeTndeckue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTh  TPUMEPHl  UCIIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEepUPOBATh MOHATUAMM: MaTtpuma 2x2 u 3x3, omnpeaeiuTeNb

MaTpHUILIbl, TEOMETPUUECKHI CMBICI ONPEAETUTENS

VYmenue OIICPpHUPOBATH MOHATHAMU: palUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OIICPpHUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPaBHCHUA,
HCPAaBCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTEMbI C IApaMETpOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS PCHICHUSA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JInYHbIX obOmacrei HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MEPUOJUIHOCTh (PYHKIIMH, OTPAHUYCHHOCTHh (DYHKIIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpeMyM (YHKITH, HauOOoIbIlIee U HaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM Ha TPOMEXKYTKE, HENpepbhiBHAS (DYHKIHS, aCHMITTOTHI
rpaduka GyHKIUU, TepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKHIN ¥ (PU3MUECKHI CMBICI TTIPOU3BOIHOM, IIEpBOOOpa3Has,
onpeAenEHHbId MHTETpall; YMEHHE HaXOJUTh aCUMMOTOTHI Tpaduka
(YHKIIUU; YyMEHUE BBIYHCIATH MPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIMH (YHKIIHI, HAXOUTh ypaBHEHUE KacaTelIbHOMI
K rpaduKy QyHKIIUH; YMEHUE HAXOJUTh IMPOU3BOIHBIC FIIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOIb30BaTh MPOU3BOIHYIO JUIS HMCCIEAOBAHUS
(dbyHKIMA, HAXOIUTH HAMOONIBIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITUI;
CTpOUTh TpaUKM MHOTOUJICHOB C HCIOJL30BAaHUEM armapara

MAaTE€MaTUYCCKOI'O aHAIM3a,; IPUMCHATD IIPOU3BOAHYIO JJIS HAXOXKIACHUSA




HauJIydmero peucHUuA B IPUKIAAHBIX, B TOM YHUCIC CONHAIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia;, IPUBOAUTE MPUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMS (QYHKIUHA, TUHEHHAsS (QYHKIMS, KBaJpaTHYHAS
GbyHKuMsA,  pauMoHambHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKne (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHE
CTPOUTH IpadMKH M3YUYSHHBIX (YHKIHH, BBIIOIHATH IPEOOpa30OBaHUS
rpaduKoB (GYHKINH, UCTIONB30BaTh TPAQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKU3HHU; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BeIMYHMHAMHU; UCIIOJIb30BATh CBOMCTBA U TpadUKu QYHKIMN JUIs
peleHus ypaBHEHUH, HEPaBEHCTB U 33]1a4 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHU,

HCEPAaBCHCTB U UX CUCTEM

YMeHue pemniath TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHUE, pabOTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 3a7]a4ui U3 00J1aCTH YIIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MCCIIEOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBAThH
peanbHble CUTyallMd Ha S3bIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCIOBHIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara

anreOpbl, HHTEPIIPETUPOBATD MOJTYYCHHBIH pe3ybTaT

YMeHune omnepupoBaTh TOHATHSAMHU: CcpefaHee apupMETHUIECKOE,
MeanaHa, HauboJipliee M HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIpPETHPOBaTh MH(OpMAIMIO, TPEACTABICHHYI0 B TabmuIax, Ha
auarpammax, rpagukax, OTpa)xaronlyto CBONCTBA pealbHbIX MPOLIECCOB
U SBICHUH; TPEICTABISITh HHPOPMAIMIO C TOMOMIBIO TabIUIl U
IMarpaMM; MCCIEJOBaTh CTaTUCTHYECKHE IaHHblE, B TOM 4YHCIE C

NpPUMEHEHHEM TpaUuyecKuX METOJOB U 3JEKTPOHHBIX CPEJICTB;




rpau4ecKd MCCIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBaHMS U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HMCIOJBb30BaHUEM TpapHUUECKUX METOJIOB; MPUMEHSThH
(bopMyJIbl CIOXKEHUS U YMHOXKEHHsI BEPOSITHOCTEH, (GOpMyIly MOJHOU
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHue
ONEpPUPOBATh MOHATHAMM: CilydallHas BEIMYMHA, PACIPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKUUHU paclpeiesieHuss Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Uisl peleHus 3a/1a4; 3HAaKOMCTBO C INOHSITUSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUH; YMEHHE
IPUBOAUTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIMX YHCENl B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpOBaTh
MOHATUSIMHM: COYETaHHWE, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUEe NPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHHUs Ul pEeIIeHUs 3a/a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATh NOJYUECHHBIH pe3ysbTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IMpsiMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIUBAIOIIUECS MpPSIMBIE,
MapajuieIbHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX U IUIOCKOCTEH, yroi
MEXY MPSMBIMH, YTroJl MEXIY MPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMU, PAcCTOSIHUE MEXKIY IUIOCKOCTSMM; YMEHHME HCIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4n

10

YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPBI, 00bEM (DUTYDHI,
MHOTI'Or'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'PaHHHKA,

Ky0, Mapaijenenures, npusMa, nupamuaa, ¢Gurypa u MOBEPXHOCTh
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BpallleH!s], LWIMHIP, KOHYC, 1ap, cdepa, miomans chepsl, miomanb
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IHIUHAPa, 00bEM KyOa,
IPSIMOYTOJIBHOTO Mapajulesenuiesa, MMpaMu/bl, PU3MBbl, LUIHMHIPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
napajjielibHble OCH WM OCHOBAaHHWIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromascs cepbl, NUIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOI'paHHHKA, 1300paXxaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAIllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPHUMEHSATh CBONCTBA TIE€OMETPUYECKUX (Uryp,
CaMOCTOSITENTFHO (HOPMYJTIHPOBATH OIpPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUI'aTh THUIOTE3bl O CBOMCTBAX W HPU3HAKAX T€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJUTH
kinaccuukanuoo (GUryp 1O pa3MyYHBIM IPU3HAKAM, BBINOJIHATH

HGO6XOHI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHune omnepupoBaTh TOHATUSIMHU: JIBIDKGHHE B TMPOCTPAHCTRBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHKE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJI0OOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIB30BATh T€OMETPHUUYECKHNE OTHOIICHUS
MpU PELICHUH 3a]a4; HaXOJWUTh T€OMETPHUYECKHe BENUYHMHBI (AJMHA,
yroJ, TJIomaab, 00bEM) NPH PEIICHUH 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKIE
BEJIMYUHBI (JJIMHA, YTOJI, TUIOMIaAb, 00BEM, TUIOMIAAL MTOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MTOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHAPA, TUTOMAIL CPEpHI;
00BEM Ky0Oa, IPSIMOYTOIBHOTO MapaieNenuIesa, TUPaMUIbl, IPU3MBI,
IWIMHApA, KOHYyCa, Iapa; yYMEHHWE HAaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp

12

YMeHue omnepupoBaTh  MOHATUSMM:  NIPSIMOYTOJbHas  CHCTEMa
KOOPAWHAT, BEKTOP, KOOPJIMHATHI TOYKH, KOOPJAMHATH BEKTOPA, CyMMa
BEKTOPOB, MPOU3BE/ICHUE BEKTOPA HA YUCIIO, Pa3JIOKEHUE BEKTOpa IO
0a3ncy, CKaISIpPHOE MPOU3BEACHHE, BEKTOPHOE IMPOU3BEICHHUE, YTOJI
MEXIy  BEKTOpaMH; yMEHHUE  HCIOJIb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JUISl PEIICHUS TeOMETPUYECKUX 3a7ad W 3a7ad

JpYruX y4yeOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMAIIMM METON JJis peHIeHHs 3a/ayi;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTHUKU B HM3YUYCHHH NPUPOJHBIX U
OOIECTBEHHBIX MPOIECCOB M SBJICHMI; YyMEHHE pacloO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUA POCCUHUCKONM W MHUPOBOH

MaTeMaTU4eCKOU HayKU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Kon
1 Hucna u BIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
- Pannonaneupie 4yncna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOH, MPOLIEHTHI,
' OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernaeckuii KOpeHb HaTypaIbHOU cTeneHu. [leiicTBus ¢ apuMeTHIECKUMH
' KOpHSIMHU HaTypaJIbHOM CTENEHU
14 Crenenb ¢ wnenbiM MnokazareneM. CTeNeHb C pPalMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeICHU
Ls CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOrO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTaprU(OMbI
JlelicTBUTENnbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuOnrkE€HHbIE BBIYUCIIEHNS, TPaBUIIa OKPYTIICHUS, IPUKHUIKA U OLIEHKa
pe3yiabTaTa BEIUUCICHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommiekcHele uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANTbHbIE YPaBHEHUS
2.2 HppannoHaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
2.4 [Toka3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppaunoHaibHbpie HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuueckre HEpaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMbl JUHEUHBIX YpaBHEHUN. OnpeeanTeNb MaTPUIIbI




3 OyHK1UU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gynknuu. ['padux dyaknuu. B3aumuo obOpaTHBIC
' ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHUss U MHOXECTBO 3HaueHMd ¢ynkuumu. Hymm (yHKmm.
39 IIpomMexxyTkH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKLUMs C HaTypalbHBIM M LENbIM IoKazatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUH, X CBOMCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢QyHkuuid. CpoiicTBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUsI IOCIIEI0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpruaecKkas mporpeccur. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpouzBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHHe NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb M
4.2 sKkcTpeMyMbl. HaxoxxieHne HaubobIero 1 HaMMEHbILIETro 3HaYeHUs! QYHKIUU Ha
OTpE3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, Oniepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpalLCHUS




7.5

Koopaunatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hayajga MaTEMaTHYECKOTO aHAIKN3a, T€OMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kagomues C.b. u np.

AxkrronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

I'eomeTpus. 10 kimacc. YMK Aranacsu JI.C. u ap. L{udposas paboyas
TeTpanb. ba3zoBelil u npoduasHel ypoBHH. ['Ma3kos 0. A., FOquna U. 1.,
Bbyty30B B. ®. Axunonepnoe o6mectBo «M3narensctBo «IIpocBemieHue

['eometpus. 11 kimacc. YMK Aranacsn JI.C. u np. [{udposas pabouas
teTpanb. ba3zoBelil 1 npoduiabHeI ypoBHH. ['maskos 0. A., FOauna . U,
Bbyty30B B. ®. Axunonepnoe o6mectBo «M3narensctBo «IIpocBenieHue

['eomerpusi. Pabouas terpanp. 10 knacc. ba3zoBelil 1 NpopuIbHBIA YPOBHH.
I'mazkoB FO.A., IOguna U.U., ByryzoB B.®. AkiinonepHoe o011ecTBO
«3narensctBo «lIpocsemenue»

['eometpusi. Pabouas terpanp. 11 kinacc. ba3zoBsiil v mpoduIbHBIN YPOBHH.
I'mazkoB FO.A., Oguna N.U., Byry3oB B.®. AkiinonepHoe o011ecTBoO
«M3parenscTBO «IIpocBenienne»

Mertoanueckue pekomenaanuu. 10-11 kimaccsl (k yueOnuky Aranacss JI. C. u

TIp.) DAEKTPOHHAs BepCcHs. AKIIMOHEpHOE 001IecTBO «M31aTenbcTBO



«IIpocsemenue»

['eomerpust. CamocrostenpHbie padboThl. 10 kimacc. Muenckas M. A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBerienue»
['eometpusi. CamocrositenbHbie padboThl. 11 kinacc. Muenckas M. A.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

['eomerpusi. KontponsHbie padothl. 10-11 knacc. Muenckas M. A.
AxunonepHoe obmectBo «M3narensctBo «lIpocsemenner

['eomerpust. JIunaktudeckue matepuaisl. 10 kinacc. ba3oBbiit 1 mpodUIbHBIM
ypoBHHU. 3uB b.I'. Akunoneproe o6mectso «M3narensctBo «lIpocBemenne»
['eomerpus. Jlunaktuueckue matepuaisl. 11 kinacc. ba3oBbliil 1 mpoUIbHBIM

ypoBHU. 3uB b.I'. AkiinonepHoe o0miectBo «M3narensctBo «lIpocBerienrer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

bubmnoreka [{OK https://m.edsoo.ru/

ege.sdamgia.ru

time4math.ru

fipi.ru
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