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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs aisa o0ydaromuxcsa 10 —11 knaccoB pazpaborana
Ha ocHOBe DenepanbHOr0 rocyJapCTBEHHOTO O00pa30BaTENbHOTO CTaHAApTa CPEAHEro o0mero oOpa3oBaHHs, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUM, MPEABSABISEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPATULUNA POCCHIUCKOrO
oOpa3zoBanusl. Peannzanus mporpaMmMbl 00ecTieunBaeT OBJIaICHUE KITFOUEBBIMU KOMIIETEHIIUAMHU, COCTABIIAIOIIUMU OCHOBY JIJISI
CaMOPAa3BUTHUS M HEMPEPHIBHOTO 00pa30BaHUs, IETOCTHOCTh OOMIEKYJIbTYPHOTO, IMYHOCTHOTO U NMO3HABATEIILHOTO PAa3BUTHS
JUYHOCTU 00YYaIOIIUXCSl.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca T€OMETpUM Ha YPOBHE CpelHero oOiero oOpa3oBaHUs OOYCJIOBIIEHA MNPAKTUYECKOU
3HAYUMOCTBIO METANPEIMETHBIX U TMPEIMETHBIX PE3yJIbTaTOB OOYUYCHHSI TEOMETPUH B HAMPABICHUHN JTUYHOCTHOTO Pa3BUTHS
oOyyaroruxcsi, popmupoBanusi GyHKIMOHATLHOM MaTeMaTHUYECKON IpaMOTHOCTH, U3YUYEHUS APYTHX YYEOHBIX TUCIHUTLINH.
PazButre y oOydarommxcs NpaBWIbHBIX MPEACTaBICHUN O CYIIHOCTH M MPOUCXOXKJICHUH T€OMETPUYECKUX aOCTPaKIUH,
COOTHOIIECHUH PEATbHOTO W MJICATBHOTO, XapaKTepe OTPAKEHUSI MaTEMaTHIECKOW HAYKOH SIBJICHUN M MIPOIIECCOB PEaTbHOTO
MHUpa, MECT€ TE€OMETPUN B CHUCTEME HAYK W POJIM MATEeMAaTUYECKOTO MOJETHPOBAHUS B HAYYHOM TO3HAHWM M B TPAKTHKE
CHoCcOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MHUPOBO33PEHMS yHAIUXCS, a TAKXKE KAueCTB MBILUICHUS, HEOOXOIUMBIX JUIs
aJlanTalii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus gBisieTcss OTHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHus, Tak Kak 00ecreurnBaeT
BO3MO>XHOCTh M3yUeHUS KaK TUCIUIUINH €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbIIIeHHE, GOPMUPYEMOE TIPU U3YUEHUH O0yUYaIOIUMUCS MOHATHIHHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU
IIETIOYKH JIOTUYECKUX YTBEPKJICHUHN B XOJI€ PEIICHUS] TEOMETPUUYECKUX 3aJ]a4, YMEHHE BBIIBUTATh U OMPOBEPraTh TUMIOTE3bI
HEMOCPEACTBEHHO HCIOIb3YIOTCS MPHU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJb BO BCEX OOJACTSIX AEATEIHHOCTH YEIOBEKA.
OpueHTals yeinoBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €r0 COLMAIBHOTO ObITHS, (hopMa OTpaskeHUs
OKpY’KaroIIero MHUpa, YCJIOBHE YCHEIIHOTO MO3HAHWS M aKTUBHOTO MpeoOpa3oBaHHs AeHcTBUTENbHOCTH. OnepupoBaHUe



MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIWHSAET pas3Hble BHUJIbI y4eOHOW M TPYJOBOW MAEATEIBHOCTH, SBISETCS OJHUM W3
npo(hecCHOHANFHO BAaXKHBIX KayeCTB, MOATOMY akTyajdbHa 3ajada (OPMUPOBAHUA y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUSI KaK PAa3HOBUIAHOCTU OOPa3HOTO MBILIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIOTOBKE K IMPaKTUYECKOH
JESTEIBHOCTH 110 MHOTHUM HaIIPaBICHUSIM.

I{ems ocBoeHMs mporpaMMbl yuebHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00ydeHUs — 00Iieo0pa3oBaTeIbHOE U
OOIIEKYJIFTYpHOE pPAa3BUTHE OOYyYArOMIMXCS Yepe3 OO0eCleueHUE BO3MOXKHOCTU MPUOOPETEHHS U HCIOJIb30BAHMS
CHUCTEeMAaTUYECKUX TEOMETPUUECKUX 3HAHUM U IEUCTBUH, CTIeNN(UIHBIX T€OMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOI0KEHUS
00pa3oBaHusl 1O CHEIUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAHBIM UCIIOJIb30BAHUEM T'€OMETPHHU.

[Iporpamma no reomeTpun Ha 6a30BOM YPOBHE MpeTHA3HAUCHA JUIsl 00YUYaIOIIUXCS CPEIHEN IITKOJIbI, HE UCTIHITHIBABIIINX
3HAYUTENIBHBIX 3aTPyAHEHUN HA YPOBHE OCHOBHOIO 00111eT0 00pa3oBanus. Takum 00pa3zoM, oOydaromiyecst Ha 0a30BOM YPOBHE
JOJHKHBI OCBOUTH OOIIME MaTeMaTHUYECKUE YMEHHsI, CBSI3aHHBIE CO CIEHU(UKON T€OMETPUHU U HEOOXOIUMBIEC ISl KHU3HU B
COBpeMeHHOM ob1ecTBe. Kpome 3T0r0o, OHM UMEIOT BO3MOXKHOCTh U3YUUTh T'€OMETPUIO OoJiee TiTyO0Ko, €Cli B JaJbHEUIIEM
BO3HUKHET HEOOXOJJUMOCTh B TEOMETPUUECKUX 3HAHUIX B MPO(HECCUOHATBHOM 1A TEIbHOCTH.

JlocTuKeHHE LEeAM OCBOEHMsSI MPOrpaMMbl OOECIEUMBAETCS PEIIEHUEM COOTBETCTBYIOIIMX 3aaad. lIpuopureTHhIMU
3a/layaMu 0CBOeHHMs Kypca «I'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opMupoBaHuE MpPEACTABICHHUS O TE€OMETPUU KaK YaCTU MHUPOBOM KyJbTYpbl M OCO3HaHHE €€ B3aHUMOCBSI3HU C

OKPY>KaIOIIUM MHPOM;
e (opMupoBaHUE MPEACTABICHUS O MHOTOIPAHHUKAX U TEJIaX BPAIICHHs KaK O BAKHEHUIIINX MATEMaTHUYECKUX MOJICIISIX,
MO3BOJIAIOIINX OMUCHIBATh U U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMHpoBaHHE YMEHHS PACTIO3HABATH Ha YePTEkKaxX, MOJEIIAX U B pEaTbHOM MHPE MHOTOTPaHHUKHU U TeJa BPAIlCHNUS;

e OBJIQJICHUE METOJIaMHU PEIICHMS 337]a4 Ha MOCTPOEHUS Ha U300PAKEHUSIX TPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHuE yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSMH O MHOTOTPAaHHHUKAX M TeJlax BpalIeHUS U UX

OCHOBHBLIMH CBOMCTBaMU;
e OBJAJICHUE AITOPUTMAMH PEUICHHs OCHOBHBIX THIOB 3aaa4; (OPMHUPOBAHHE YMEHHS TPOBOJIUTH HECIOKHBIC
JI0Ka3aTeIbHbIE PACCYKACHHS B XOE PELICHUSI CTEPEOMETPUYECKUX 3a]a4 U 3a/1a4 C IPAKTUYECKUM COJICPKAHUEM;



e Pa3BUTHE WHTEUICKTYAIbHBIX H TBOPYECKUX CIIOCOOHOCTEH 0OydYaronmuxcsi, MO3HABAaTEIbHOW AaKTUBHOCTH,
HCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIILJICHUS;

e (QopMmupoBanue ¢GyHKIMOHAIBLHOM TPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: YMEHHUE pACIO3HABaTh MPOSBICHHUS
r€OMETPUYECKUX TOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3yUYEHUU
JIPYTUX Y4Y€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYJIMpOBATh HUX Ha SI3bIKE
TEOMETPUU U CO3/1aBaTh T€OMETPUUECKHUE MOJICTU, TIPUMEHITh OCBOCHHBIN IT€OMETPUUECKUI ammapar JJjisl PerieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBAThH U OIIEHUBATh MOJYUYEHHBIC PE3YIbTATHI.

OTAn4uTenbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIIIETCS BKIIOUEHUE B KypC CTEPEOMETPHUH B Havalle €ro u3y4eHus 3ajad,
periaeMbiX Ha YPOBHE HMHTYUTHUBHOTO TO3HAHUS, W OMpPEACIEHHBIM 00pa30oM OpraHW30BaHHas padoTa HAJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUUECKOTO W TMPOCTPAHCTBEHHOTO MBIIIJIEHUS, CTUMYJHUPYET MPOTEKAHUE HWHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JAJIbHEHIIIEMY U3YUEHUIO MPEIMETA.

[Ipeanoutenue oTAAETCS HATIISATHO-KOHCTPYKTUBHOMY METOY O0yUY€HHS, TO €CTh TEOPETHUECKUE 3HAHUS UMEIOT B CBOEH
OCHOBE UYBCTBEHHOCTbh MPEIMETHO-MPAKTUYECKON JIEATENBHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN Y YUaIlUXCS
B Kypc€ CTEpEOMETPHM MPOBOJUTCA 3a CUET pEIICHUs 3a/Jad Ha CO3/aHHE IPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
ONeprUpOBaHUE MPOCTPAHCTBEHHBIMU 00pa3amu. Co3ganue oOpa3a MpPOBOJUTCS C ONOPOM Ha HATISAHOCTb, @ ONEPUPOBAHME
00pa3oM — B YCIIOBUSIX OTBJICUCHHUSI OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJHOTO COAep KaHus.

OcHoBHbIE coqiepxkaTenbHbIe TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHororpanHukn», «IIpsiMble U MIOCKOCTH
B IPOCTpaHCTBe», «Tena BpameHus», «BEKTOpbl U KOOPAMHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUU
pacnpenensercs He TOJIbKO M0 COIePKATENbHBIM JIMHUSM, HO U 110 r0/1aM O0y4€HHUsI Ha yPOBHE CPEIHET0 00111ero 00pa30BaHusl.

Conepxxanue o00pa3oBaHHs, COOTBETCTBYIOLEE MPEAMETHBIM pPE3yJbTaTaM OCBOCHHS paboyell MporpamMmel,
pacrpee€HHbBIM 10 rojaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAICHUE TEOMETPUUECKUMU MTOHATUSIMU
¥ HaBBIKAMHU OCYIIECTBIISIOCH MOCTEAOBATENLHO U TOCTYIATEIbHO, C COOMIOCHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY T€OMETPUUECKHUX MPEICTABICHUN 00yJaronuXcsl, paciiupssi U yriayomsis e€,
00pasyst IPOYHbIE MHOXECTBECHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE



Ha u3yuenue reometpuu oTBoauTCs 2 9aca B Heaemto B 10 kimacce u 1 gac B Hepenmo B 11 kiacce, Bcero 3a jBa roja
o0yuenus - 102 yyeOHBIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS CcTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, MPOCcTpaHCTBO. [loHsTHE 00 akcMOMaTHYEeCKOM
MIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIE/ICTBUS U3 HUX.

B3anmHoe pacrnoniokeHue MpsIMBbIX B MPOCTPAHCTBE: MEPECEKAIONIUECs, apaiesIbHbIe U CKPEIIMBAIOIINECS MPSIMBIE.
[TapanienbHOCTh MPSAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapajuiesibHbIE MPsSMble B MPOCTPAHCTBE; MAPAIICIBbHOCTh TPEX
MPSMBIX; MAPAJUIENBHOCTh MPSMOW M IUIOCKOCTH. YTJIBI C COHANpPaBICHHBIMUA CTOPOHAMH; YTOJI MEXAY NPSIMbIMU B
npocTpadcTie. [lapamienbHOCTh MIIOCKOCTEN: TapalieNIbHbIE TUIOCKOCTH; CBOMCTBA NapalIeNbHbIX IIIOCKOcTel. [IpocTeiimme
MIPOCTPAHCTBEHHBIE (PUTYPBI HA TTIOCKOCTH: TETPA3p, KyO, NapauiesienuIe]; MOCTPOECHUE CEUEHUI.

[TeprieHAUKYISPHOCTH OPSIMOM M TUIOCKOCTH: MEPIEHIUKYJISIPHbIE IPSIMbIE B MPOCTPAHCTBE, MPSAMbIC MapalijieibHbIE U
MEPIICHIUKYJISIPHBIE K TUIOCKOCTH, TMPU3HAK MEPIEHAUKYISIPHOCTH MPsIMOM M IUIOCKOCTH, TeOopeMa O MpsMoit
MEPIIECHIUKYJISIPHON TIJIOCKOCTU. YTJIIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOM U INIOCKOCTHIO; ABYTPAHHBIA yTOJ, TUHEUHBIN
yroJi AByrpaHHoro yria. [lepneHauKkyiasip 1 HaKJIIOHHBIE: PACCTOSHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOW J10
MJIOCKOCTH, TPOCKUUSI (PUTYpPHl HA TUIOCKOCTh. [lepneHAuKyISIpHOCTh TJIOCKOCTEH: MPHU3HAK MEPICHIUKYJISIPHOCTH JIBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHoOrorpaHHuKH

[ToHsTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOrpanHuka. [Ipusma: n-yronbHas mpu3Ma; rpaHu U OCHOBAHUS IPU3MBI; TIpsiMasi M HAKJIOHHAs PU3MbL; O0KOBasl U MOJTHAs
MOBEPXHOCTh TMpu3MbI. [lapamnenenunen, npsMOyroJibHbIM MNapajuiefienunen U ero cpoictBa. I[lupamuma: n-yrosnpHas
MUpaMKia, TpaH! U OCHOBAHUE MUPaMUIbl; O0KOBAs U TOJIHAS TOBEPXHOCTh MUPAMUJIbL; IPABWIIbHAS U YCECUEHHASI TUpaMU/IA.
DneMeHThI TPU3MbI U upaMuibl. [[paBuIbHbIE MHOTOTPAaHHUKH: TTIOHSATHE TPAaBUIILHOTO MHOTOTPAHHUKA; TPABUIIbHAS IPU3Ma
Y TIpaBWJIbHAS MUPAMUJIA; TPaBUIIbHAS TPEYTOJIbHAS TUPaMUIA U TPABUIIBHBIN TeTpadip; Kyo. [IpencraBnenue o mpaBUIBLHBIX
MHOTOTPaHHMKAX: OKTAdIP, A0JeKa’Ap U ukocadap. CedeHus NpU3Mbl U TUPAMUJIBI.



CuMmmeTpusi B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJEMEHTbl CUMMETPUU B
nvpamuax, napauienenuneaax, IpaBuiIbHbIX MHOTOIPaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriel. [lnomans OOKOBON MOBEPXHOCTH M IOJHOM
HOBEPXHOCTH MPSAMOI PU3MBI, IJIOIAb OCHOBAHUMN, TEOpEMa 0 OOKOBOM MOBEPXHOCTHU MpsiMO Iipu3Mbl. 1lnomane 60koBoit
MOBEPXHOCTU U MOBEPXHOCTH TMPABWIBHON MUPaMHIIbI, TeOpeMa O IJIomaau yced€éHHoM nupamuabl. [lonstue o0 oObéme.
O0BEM nUpaMuIbl, MPU3MBI.

[TonoOHebIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEKY IUIOIIAAIMU MOBEPXHOCTEN, 00bEMAaMHU MOAOOHBIX TEN.

11 KUIACC

TeJsia BpaleHnus

Hunuuapuyeckass MOBEPXHOCTh, 00pa3yrolIMe UUIMHAPUYECKON MOBEPXHOCTH, OCh LIMJIMHIPUYECKON MOBEPXHOCTH.
[unuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3ytolas U OCh; MIIOMAAhr OOKOBOM U MOJHOU MOBEPXHOCTH.

KoHnueckast noBepxXHOCTb, 00pa3yroIIre KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOW MoBepXHOCTU. KoHyc:
OCHOBAHUE U BEpIIMHA, 00pa3yrolas U 0Ch; IO lb OOKOBOW M MOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolue u
BBICOTA; OCHOBAHUS 1 OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, IuaMeTp; IIoIIa b MTOBEPXHOCTHU cdepbl. B3auMHoe pacnionoxenue chepsl U IIOCKOCTH;
KacaTtelibHasl INIOCKOCTh K cepe; MIomaas chepsl.

N306paxeHnue Tea BpalleHus Ha II0CcKoCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanmu ten BpalieHHs U MHOTOTPAHHHUKOB. MHOTOTpaHHHUK, OMHMCAHHBIN OKOJIO cdepbl; chepa, BOUCAHHAS B
MHOTOTPaHHUK, WJIM TEJIO BPALCHHUS.

[Toustue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tell. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO Mapalijiesienunena u
cienctBus u3 He€. O0bEM LHMIMHIpPA, KOHyca. O0BEM 1Iapa u 1miomaab chepsl.

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXKIY IIJIOLIAASIMUA ITOBEPXHOCTEN, 00BEMaMH MOAOOHBIX TEJ.

Ceuenust nwivMHapa (MapajuieibHO M TEPHEHIUKYJSIPHO OCH), CEUEHHs KOHyca (MapajuieIbHOE OCHOBAaHHUIO U
MPOXO/SIIIEe Yepe3 BEPIINHY ), CEUCHHUS 1apa.



BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miuockocTH M B mpocTpaHcTBe. CIOKEHHE W BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
Pa3noxenue BekTOopa 1o TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuno mapamenenunena. PemeHue 3amad, CBS3aHHBIX C
IPUMEHEHUEM IIPaBUII IEUCTBUM ¢ BeKTopamu. IIpsiMoyronpHas cuctema KoopAuHaT B IIpocTpaHcTse. KoopauHaTel BEKTOpa.
[Ipocreiive 3agaun B KOOpJAWHATaX. YToJl MeXay Bekropamu. CkajasipHOE NPOU3BEIAEHUE BEKTOPOB. BBIUMCIIEHHE YTIIOB
MEKly IPSAMBIMU U INIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METO/ IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS POrpaMMbl yUeOHOT0 npeameTa « MaTemMaThKay XapaKTepU3yTCs:

I'paxknanckoe BocniuTanue:

c(OPMHUPOBAHHOCTBIO IPAKIAHCKON MO3UIMM OO0YYaroOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
oOI1ecTBa, MPEICTAaBICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHUM, TPOIEAYD
IPpaXJAHCKOTO obmiecTBa (BbIOOPBL, OMNPOCHl W TMp.), YMEHHEM B3aUMOJCHCTBOBaTh C COLMAIBHBIMH WHCTUTYTAMH B
COOTBETCTBHUM C UX PYHKUMSIMU U HA3HAYEHHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON T'Pa)KJAHCKOM MIAECHTUYHOCTH, YBAXKEHHUS K MPOIUIOMY M HACTOSAIIEMY POCCUUCKOU
MaTeMaTUKH, ICHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSAM POCCUMCKUX MATEMATUKOB U POCCHUMCKON MAaTeMATUYECKON IIKOJIBL,
K UCIIOJb30BAHUIO 3THX JOCTHKEHUW B IPYTUX HAyKaX, TEXHOJOTUAX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEH POCCUNUCKOT0 Hapoaa; chopMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO
ITIOBEJICHMS, CBSI3AHHOTO C MPAKTUYECKUM IIPUMEHEHNUEM JTOCTHKEHUN HAYKH U IEATENBHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUMBOIO Oy IyIIETo.

JcTeTHYeCKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOUIEHHEM K MHpY, BKJIIOYas O3CTETHUKY MaTeMaTHUYeCKUX 3aKOHOMEpHOCTeW, OOBEKTOB, 3ajady,
pELIEHNH, PacCyKACHUN; BOCIPUMMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

PDu3uvecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUSI MPUMEHITh MaTEMaTUUYECKUE 3HAHUS B MHTEpecax 3J0pOBOT0 M Oe3omacHoro obOpasza
’KU3HU, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO (3/J0pOBOE MUTAaHKE, COATaHCUPOBAHHBIN PEXXUM 3aHATUN U OT/IbIXA,
peryispHas (usnueckass aKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHHUSA, MPH 3aHATUSAX CHOPTHUBHO-03JOPOBUTEIHLHOM
NEATEIBHOCTBIO.



TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZYy, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K pa3uyHbIM cdepam npodeccHoHaTBLHOMI
NEATEeIIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM W €€ MPUIOKCHHSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp OyyIeit
npodeccCul U peaau30BbIBaTh COOCTBEHHBIE >KM3HECHHBIC ILIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYE€CKOMY
o0pa3oBaHUIO M CamMOOOpPa30BAaHUIO HA MPOTSHDKCHUHM BCEH J>KU3HU;, TOTOBHOCTHIO K AKTHMBHOMY YYAaCTHIO B PEIICHHUH
MPaKTUYECKUX 33]1a4 MAaTeMaTHIECKOW HAPaBICHHOCTH.

IKo0JIOrHYeCcKoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKOM KYJIbTYPhl, TOHUMAHUEM BIIMSHUS COIMAIbHO-YKOHOMHYECKUX TMPOIIECCOB Ha
COCTOSIHHE TIPUPOTHON M COIMAIBHOM CPebl, OCO3HAHHUEM IJ100aJIbHOTO XapaKTepa IKOJOTHUUSCKUX MPoOJIeM; OpHUeHTaIMEH
Ha MPUMCEHECHUE MaTeMaTHYECKUX 3HAHWM JJIs PEIICHUS 3a7a4 B 00JIaCTH OKPYKAIOIIEH CpeIbl, IJIaHUPOBAHKS TTOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX IMOCJICACTBUH IS OKPY KAIOIICH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH M OOIIIECCTBEHHOU
MIPaKTUKH, TOHUMaHHEM MaTEMaTHUECKON HaAyKH KaK cephl YEIOBEUECKOM JICATEILHOCTH, 3TAOB €€ pa3BUTHS U 3HAYMMOCTHU
JUTSL Pa3BUTHS UBUIN3AINAN; OBJIQJCHUEM S3BIKOM MATEMaTUKA W MATEMaTHYCCKON KyJIBTYpPOH KaK CPEICTBOM TO3HAHUS
MHpPa; TOTOBHOCTBIO OCYIIIECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO MEATCILHOCTh HHANBUAYATHHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeAMETHBIC PE3yJIbTaThl OCBOCHMS IMPOTpaMMBl  yuyeOHOro mpeaMera «MaTremaTHKa» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3ZHAGAMETbHLIMU OCUCMBUIMU, VHUBEPCANIbHLIMU KOMMYHUKAMUBHLIMU OelCmMEUIMU,
VHUBEPCATIbHLIMU Pe2YTISIMUBHBIMU OetiCMBUIMU.

1) Vhusepcanvuvie noznasamenvhvie Oeiicmeus, obecneuusaiom Gopmuposarue 0A3068blX KOSHUMUBHBIX NPOUECCO8
ooyuarowuxcs (0ceoenue Memooos8 NO3HAHUSA OKPYIHCAIOWe20 MUPa,; NPUMEHEeHUe JI02ULEeCKUX, UCCIe008AMENbCKUX Onepayul,
YMeHul pabomams ¢ uH@opmayueti).

ba3oBble Jiornueckue aeicTBUA:
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BBIABJISITh U XapaKTEPU30BaTh CYILIECTBEHHbIEC MPU3HAKA MATEMATUYECKUX OOBEKTOB, MOHSATUN, OTHOIIEHUN MEXIY
MOHATUSAMU;, (POPMYIHPOBATH OMPENCICHUS TOHSATHN; YCTAaHABIWBATH CYIIECTBEHHBIN NpPH3HAK KiIacCHU(pUKAIIIH,
OCHOBaHMS J1J1s1 0000IIEHHS U CPABHEHHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MIPEOOPA30OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €AUHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIE;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEYHs B (DaKTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKJCHUSIX;, PeIJIaraTh KPUTEPUH JIJIS1 BHISIBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMIA;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W WHAYKTHBHBIX YMO3AKIIOYEHHH,
YMO3AKIIOUYEHU 110 aHAJIOTHH;

MPOBOAUTL CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MAaTEMAaTHUUYECKUX YTBEPXKIACHUU (MpsSAMbIE U OT MPOTHUBHOIO),
BBICTpAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYXKJICHHUS U
BBIBO/IbI;

BBIOMpATh CIOCO0 perieHus y4eOHOM 3a1ayu (CpaBHMBATh HECKOJHKO BAPUAHTOB PEIICHMs], BHIOMpaATh HamOoJiee
NOAXOJAIIUN C YYETOM CaMOCTOSITEIbHO BBIAEIECHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bLCKHe AeiiCTBUS:

HCITOJIB30BaTh BOMPOCHI KaK MCCIAEAOBATEIbCKUI HHCTPYMEHT TTO3HAHUS, (hOPMYJIUPOBATH BOMIPOCHI, (DUKCUPYIOIIHE
IPOTHBOpPEYUHE, MPOOJIEMy, yCTaHABIMBATh MCKOMOE M JaHHOE, ()OPMHUPOBATh THIOTE3y, apTyMEHTHUPOBATh CBOIO
MO3UIINIO, MHCHHE;

MPOBOJIUTH CaMOCTOSITEIIBHO CIJIAHUPOBAHHBINA HOKCIIEPUMEHT, HWCCJICIOBAHHUE 110 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SBICHUSIMH,
MIPOIIECCAMU,

CaMOCTOSITeNIbHO  (hOpMyIMpoBaTh OOOOIIEHHUS W BBIBOJABI 110 pe3yJbTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH TPEIIOIONKEHUS O €r0 Pa3BUTHH B HOBBIX
yCIIOBHSIX.

Pabora c undopmanueii:
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e BBIABILITH AePUITUTHI HHOOPMAITUH, TAHHBIX, HEOOXOAMMBIX JJII OTBETA HA BONPOC U JIUIS PEIICHUS 3a/a4H;

e BBIOMpaTh WHPOPMAIMIO W3 WCTOYHUKOB PA3IWYHBIX THUIIOB, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATh U
UHTEPIPETUPOBATHh MH(DOPMAIIHIO PA3IMYHBIX BUIOB U (DOPM MPEICTABICHNS,

e CTPYKTYpHpOBaTh HH(OPMAIIHIO, IPEACTABIATE €€ B pa3INIHbIX (JOpMax, HIUTFOCTPUPOBATH IpadUIecKy;

e OIICHWBATHh HAIEKHOCTH HHPOPMAIIMH TT0 CAMOCTOATEIHLHO CPOPMYITHPOBAHHBIM KPUTEPHSIM.

2) VuuseepcanvHvie KOMMYHUKamueHwvle Oelcmeus, 00ecneuusarom c@OoOpMUpo8aHHOCMb COYUATbHLIX HABLIKOS

00YyYaAOUUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U (OPMYITUPOBATH CYXIACHHS B COOTBETCTBUU C YCIOBUSMU W IENSIMU OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, aBaTh MOSCHEHHS 1O X0y PEIICHUS
3a/1a4i, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

e B XOJIle OOCYXIEHHS 3aJlaBaThb BOIPOCHI IO CYIIECTBY OOCYXJAaeMOM TEMbI, MPOOJIEMBbI, pelaeMoil 3amayw,
BBICKA3bIBaTh MHJICH, HAICJICHHBbIC HA TOUCK PEIICHUS; COMOCTaBIATh CBOM CYXKIEHHUS C CYXICHUSMHU APYTHX
YYaCTHUKOB JIMajiora, OOHApY>KMBATh pa3iM4Me W CXOJCTBO IMO3WIMKI; B KOPpeKTHOU dopme (opmynnpoBaTh
Pa3HOTIIACHsI, CBOU BO3PAKEHUS;

e TMPEACTABJIATH PE3yJbTAThl PEIICHUS 3aa4M, SKCIICPUMEHTA, UCCIICIOBAaHUS, MTPOEKTa; CAaMOCTOSATEILHO BBIOMPATh
dbopMat BBICTYIUICHHSI C YIETOM 3a/1a4 MIPE3EHTAIMN U OCOOEHHOCTEH ay TUTOPHUH.

CoTpyaHuvecTBo:

e TIOHMMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON M MHAWBUAYAJILHOW pabOTHI MPH PEIICHUH YYEOHBIX 3a7ad,
MIPUHUMAThH I1€JTb COBMECTHOW NIEATEILHOCTH, TUTAHUPOBATh OPTAaHU3AIINI0 COBMECTHOW pabOTHI, paclpeIeisaTh BUIBI
paboT, 1OroBapuUBaTHCs, 0OCYXKIATh MPOIIECC U PE3YIbTAT PabOThI; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

e y4acTBOBATh B TPYNIOBBIX (popMmax paboThI (00CYKIeHNUS, 0OMEH MHEHU, «MO3TOBBIC IIITYPMbI» U UHBIE); BHITIOJIHSTH
CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YJICHAMHU KOMAHJIbI; OIEHUBATh KAYECTBO CBOETO
BKJIaJIa B OOIINI MTPOYKT O KPUTEPUIM, CPOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHSI.

3) Vuusepcanvuvie pecynamuensie oeticmeus, obecneyusarom GopmuposarHue CMulCIO8bIX YCMAHOBOK U HCUSHEHHBIX

HABbIKO8 TUYHOCTU.
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Camoopranusanus:

e COCTaBIISITH IUJIaH, AJITOPUTM PEIICHUS 3aa4d, BHIOMPATH CIIOCOO PEelIeHUs] ¢ YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM
uHopMarmm.

CaMOKOHTPOJIb:

e BIJIAJICTh HABBIKAMH TIO3HABATEIHLHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUNA W MBICTUTEIBHBIX
MPOLIECCOB, UX PE3yJIbTATOB; BIAJAETh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yibTaTa pelieHus
MaTEeMaTUYECKOM 3a/1auu;

e MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PELICHUU 3aa4H, BHOCUTh KOPPEKTUBBI B IEATEIIBHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3yJibTaTa LEJIH U YCJIOBHUSIM, OOBSICHATH MPUYUHBI JTOCTHXKEHUSI WIIM HEJOCTUKEHUS
PEe3yJIbTaTOB JICSITEILHOCTH, HAXOIUTh OIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

OneprpoBaTh NOHATUSAMHA: TOUYKA, PAMas, IIIOCKOCTb.

IIprMeHATH aKCUOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PEIICHUU T'€OMETPUYECKUX 3a1ay.

OnepupoBaTh NOHATUAMM: IAPAJUIETBHOCTD U NEPIEHAUKYJIIPHOCTD MPSMBIX U INIOCKOCTEN.

KnaccuduimpoBath B3auMHOE pacloIOKEHUE MPSMBIX U TIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBarTh MOHATUSAMHU: JBYIPAHHBIN YroJl, TPaHU ABYTPAaHHOTO yriia, peOpo ABYIPAHHOIO Yrja; JMHEWHBIH YroJl
JIBYI'PAHHOTO yTJIa; IpajyCcHas Mepa ABYI'PaHHOIO YyIJIa.

OnepupoBarh MOHATHUAMM: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBII MHOTOTPAHHUK, 3JEMEHThl MHOTOTPAaHHUKA,
IIPAaBUJIBHBIM MHOTOI'PAHHUK.

Pacnio3HaBaTh OCHOBHbBIE BU]Ibl MHOTOTPAHHUKOB (TUpaMUa; MpU3Ma, MPSIMOYTOJIbHBIN Mapaiesaenunen, Kyo).
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KrnaccudpunupoBaTe MHOTOIpaHHUKH, BBIOMpass OCHOBaHMA Ui KJIACCH(PUKAUHU (BBIMYKJIbIE W HEBBITYKJIbIE
MHOTOTPAHHHMKH; TPaBUJIbHBIE MHOIOTPAaHHUKH; MPSMBIE U HAKJIOHHBIE TPU3MBI, TAPAJIICICITUIIE/bI).

OnepupoBaTh MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIOJIb3YSl METO/]I CJIEJIOB.

CTpouTh ceuyeHrss MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIIOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKH U3 PUCYHKOB IIPOCTHIX
O00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaxOXKJIE€HUE T€OMETPUYECKMX BEJIMYMH MO 00pa3laM WIA alropuTMam, MPUMEHSsS HU3BECTHBIE
aHAJIUTUYECKUE METO/bl NMPU PELICHUM CTAaHAAPTHBIX MAaTEeMATUYECKUX 3a/lad Ha BBIYHUCIICHHE PACCTOSHUN MEXIY IBYMs
TOYKaMH, OT TOYKH J0 IIPSAMOi, OT TOUKH JI0 INIOCKOCTH, MEXAY CKPEIIUBAIOIIMMUCS IPSIMBIMH.

Pemate 3amaunm Ha HaxOXKJIEHUE T€OMETPUYECKMX BEJIMYMH MO 00pa3laM WA alropuTMam, MPUMEHSsS HU3BECTHBIE
AHATUTHYECKME METOJbl NpPH PEUIeHUH CTaHAAPTHBIX MATEMAaTHYEeCKUMX 3aJad Ha BBIYUCICHHE YIJIOB MEXKIY
CKPELIMBAIOIIMMHUCS MPSMBIMU, MEXKIY IIPSIMON U INIOCKOCTBIO, MEXAY IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boruncnsate 00BbEMBI M IUIOIMIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MUpaMHlia) ¢ MPUMEHEHHEM (popmyd;
BBIUUCIISATh COOTHOLICHUS MEXKAY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMAaMHU MOTI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TIOCKOCTh
CUMMETPUU QUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(POPMALIMIO O MPOCTPAHCTBEHHBIX M'€OMETPUUECKHUX (Urypax,
IIPEICTABJICHHYIO HA YEPTEXKAX U PUCYHKaX.

[IpumeHsaTh reomeTpuyeckne (PaxkThl JJIsl PEIICHUs CTEPEOMETPUYECKHX 3aJ]lay, MPEAIOoJIararlliX HECKOJBKO IIaroB
pElIeHus], €ClId yCIIOBUS MPUMEHEHHUS 3a/1aHbl B ABHOU (popme.

[IpuMeHATh MpoCTeillINe MNPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE CUCTEMbl MPH PpPELICHUU
CTEPEOMETPUUECKUX 3aaY.

[IpuBOANTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU, PACIIO3HABATh IPOSBICHHE 3aKOHOB
r€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJyUYEHHbIE 3HAHMS HA MPAKTUKE: aHAJTU3UPOBATh PeabHble CUTYallMH U MPUMEHSTh U3YUEHHbIE MOHATHS
B IIpoLIecCce TIOUCKA PEIIeHUs MaTeMaTHYeCKH CPOPMYITUPOBAHHOM MPOOIEMBbI, MOJEIUPOBATh PEabHbIE CUTYAIlUU Ha SI3bIKe
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reoMCTprH, NCCIICAOBATL ITOCTPOCHHBLIC MOJCIIN C UCITIOJIB30BAHUCM I'COMCTPUICCKUX MOHSITHH U TCOPEM, aIlrapara anre6pm;
peuaTth NPAKTUICCKUC 3ada491, CBA3aHHbIC C HAXOKACHUCM I'COMCTPHUICCKNX BCIINIHNH.

11 KITACC

OnepupoBaTh MOHATUSAMU: LWIMHJIPUYECKAs MOBEPXHOCTb, 00pa3yrolue HUIMHIPUYECKON MOBEPXHOCTH; LMJIMHID;
KOHMYECKasl IOBEPXHOCTh, 00pa3yrolre KOHNIECKONW MOBEPXHOCTHU, KOHYC; cepruecKas OBEPXHOCTb.

Pacmo3naBath Tena BpamieHus (IMIHHIP, KOHYC, chepa U map).

OOBSACHITH CIIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccugunupoBaTe B3aMMHOE pacnoioKeHUue Chepbl U MIO0CKOCTH.

OnepupoBarh NOHATHSAMH: INAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CErMEHTA; IIApOBOM CIIOM, OCHOBAaHHE
IapOBOIO CJI0SI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruucisate 00BbEMBI U ILIOIIAIA TOBEPXHOCTEN TEIN BpALIEHUs, TEOMETPUUECKUX TEJl C MPUMEHEHHEM (POPMYII.

OnepupoBarh MNOHATHSIMU: MHOTOIPAHHMK, BIIMCAHHBIA B cepy M ONHUCAHHBIA OKOJO cdepbl; cepa, BOUCaHHAS B
MHOTOI'PAHHMK WJIM TEJIO BPALLCHUS.

BbruncnsaTe COOTHOLIEHHSI MEXKAY TUIOIIAIIMU MTOBEPXHOCTEN 1 00bEMaMU MOTOOHBIX TEJI.

N300paxars u3yuaeMble (UTYpbl OT PYKH U C IPUMEHEHUEM MIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH
CEYCHMS TEJI BPALICHUS.

W3Brekatb, MHTEPIIPETUPOBATh U NMPEOOPA30BBIBATH MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX I€OMETPUUECKHUX (Urypax,
IIPEICTABJICHHYIO HA YEPTEXKAX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BBINONHATE IEUCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUSI BEKTOPOB U YMHOXKEHHSI BEKTOPA HA YUCII0, OOBSICHIThH, KAKUMHU
CBOMCTBaMM OHHU 00JIaJarOT.

[IpuMeHATh paBUJIO MapajuIeIeIUIea.
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OnepupoBaTh NOHATHAMU: JE€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOpPA, YroJl MEXAY BEKTOPaMH, CKaJIIPHOE NPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBHI.

Haxonuts cyMMy BEKTOPOB M IPOM3BEACHUE BEKTOpA HA YMCIO, YIOJl MEXKIY BEKTOPaMH, CKAISIPHOE IPOU3BEACHUE,
pacKIabIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh MIOCKOCTh YPAaBHEHUEM B IEKaPTOBOW CUCTEME KOOPIHUHAT.

[IpumensTh reomeTpuueckue (HakThl A PEUICHHUs] CTEPEOMETPUUYECKUX 3aad, MPEANOaraioiux HECKOIbKO MIaroB
pELIEHNUs, €CIIN YCIOBUS IPUMEHEHMS 33/1aHbI B SIBHOU (hopMme.

Pewars npocreiiine reoMeTpuYeCcKue 3a1a4y Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA.

Pemate 3a1aun Ha 1OKa3aTEIBCTBO MATEMATUYECKUX OTHOIIEHHU M HAX0KJEHUE F€OMETPUYECKHUX BEJIMYMH 10 00pa3nam
WJIY aJITOPUTMAaM, IPUMEHSS U3BECTHBIE METO/IBI IIPH PEIICHUHU CTAHAAPTHBIX MATEMATUYECKUX 3a1a4.

IIprMeHATh NPOCTEUIINE NPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI IIPU DPEIICHUHU
CTEPEOMETPUYECKUX 3a4ay.

IIpuBOoaUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAC U JKU3HHU, PACIIO3HABATH IPOSBIICHUE 3aKOHOB
T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOyYeHHBIE 3HAHUS HA NTPAKTUKE: aHAJIU3UPOBATH PEATBHBIE CUTYAllUd U IPUMEHSTh U3yYEHHBIE TOHATHS
B IIpoLIeCCe TIOUMCKA PEICHNUs MaTeMaTHYEeCKH CPOPMYITUPOBAHHOM MPOOIEMBbI, MOJEIUPOBATh peabHbIE CUTYalluU Ha SI3bIKe
reOMETPUHU, UCCIIE0BATh TOCTPOECHHBIE MOJIEH C UCTIOIb30BAHUEM F€OMETPUUECKUX OHIATUN U TEOpEM, armapara ajareopsl;
pemaTh NPakTUYECKHUE 3aa4H, CBA3aHHbBIE C HAX0XKICHUEM FEOMETPUUYECKUX BEJIMYHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnuoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyAIPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubnunoreka LIOK
4 10 |
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.cdsoo.ru/1c209637
bu6nmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 06 9 1
DEMEL MEOTOTPaHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P Y https://m.edsoo.ru/1¢209¢37
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
©1a BpATIeHIT https://m.edsoo.ru/1¢209¢37
2 OO0BEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
3 B 10 1
€KTOPBI U KOOPJIUHATHI B IPOCTPAHCTBE hitps:/m.cdsoo.ru/1c209¢37
4 [ToBTOpenue, 06001ICHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209¢e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE OHSTHS CTEPEOMETPUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. [IpaBuna
bubmuorexa [JOK
1 n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepelIuHbI OTpEe3Ka
[TonsaTna: nepecekarommecs
bu6mmorexa [IOK
2 TIJIOCKOCTH, TIEPECEKArOITUECs 1
https://m.edso00.ru/2d8a9¢99
npsiMas U MII0CKOCTh
[lonsTHs: nepecekaronuecs

3 OCKOC epeceKaroImec 1 Buommorexa LHOK

TIJIOCKOCTH, TT KarOIIHeCs

> 11¢P https://m.edsoo.ru/db685¢73
npsiMas U MII0CKOCTh
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha | bubnuoreka [IOK
PHUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HavansHbie cBeneHNs 0 KyOe u

5 OUpaMHUIe, UX Pa3BEPTKU U MOJEIN 1 bubmmorera [IOK

P > 1% PasBep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
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HavansHbie cBeieHNS 0 KyOe U

6 UpaMujie, UX pa3BEPTKU U MOJIEIH. bubmmorexa LOK
https://m.edsoo.ru/3d8{fd32

CeueHrss MHOTOTPaHHUKOB
[TonsaTne 06 akCHOMaTHYECKOM

. MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
aKCHOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccSc4fe
CJIEJICTBHS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM

2 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edso0.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

9 MMOCTPOEHUH CTEPEOMETPHM: bubnmnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/65¢c6b106
CJIEJICTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3aumHoOe pacnonoxeHue NpsiMbIxX B

1 IIPOCTPAHCTBE: MEPECEKAOLINECS, bubnuoreka [IOK
MapajuieIbHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a25206
psiMble
[TapannenpHOCTb NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:

12 NapajuleIbHbIC NIPSAMBIE B Bubmmorexa LIOK

IIPOCTPAHCTBE; MAPaUIEILHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3
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[TapamienpHOCTH IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuorexa [JOK

13
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYT1Iibl ¢ COHANpaBIeHHBIMU bubnmoreka [JOK
CTOpOHaMU https://m.eds00.ru/9f4071b9
L5 Yron Mexay npsMbIMHU B bubnnoreka [HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbeIMHU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
IapajuieNIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18f255
13 CBoiicTBa napaiebHbIX bubnnoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHBIE
19 (burypsl Ha MIIOCKOCTH: TETPad bubnuorexa LIOK
P $ TIPS, https://m.edsoo.ru/4a28dc02
KyO, mapasienenumnes
bu6mmoreka [IOK
20 I1 i
OCTpOCHHE CCHCHHH https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 [TocTtpoenue ceuenui
P https://m.edsoo.ru/ec26feSd
KonTponbHas pabota mo teme
” "[IpsiMBI€ M TUIOCKOCTH B bubnuorexa [IOK
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U MJIOCKOCTEN"
[leprieHAMKYIAPHOCTD MPAMOU U
PIEHATIYIP P bu6mmoreka [IOK
23 MJIOCKOCTH: TIEPIIEHIUKYJIIPHbIE

MpsAMBIC B IPOCTPAHCTBEC

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

bubmuorexa [JOK

24 MEPIIEHAUKYIISIPHBIE K TITIOCKOCTH https://m.edsoo.ru/0ac11c95

75 [IpsiMble apasienbHele U bubnuoreka [IOK
MEPIEHINKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

2% [Ipu3Hak nepneHANKYISIPHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHmKyIsIpHOCTH bubmumorexa [IOK
MPSMON U TIIOCKOCTH https://m.edso0.ru/79165d15

)3 Teopema o npsimoit bubnuoreka [IOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.eds00.1ru/635¢5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHOU MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [HOK
MEPIEHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKyIsIp U HAKJIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunoreka [JOK
paccTosIHUE OT MPSIMOM 110 https://m.edsoo.ru/33¢477d3
IJI0CKOCTH
[lepnenauKymnsip 1 HAKJIOHHBIE:

1 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[lepnenauKymnsip 1 HAKJIOHHBIE:

1 paccTosiHue OT TOYKH J0 IIJIOCKOCTH, bubnuoreka [IOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/aSb7b8e3
MJI0CKOCTH

34 [lepnieHquKyIsp ¥ HAKIIOHHBIE: bubnnorexa [JOK

pacCcTodaHruC OT TOYKHU [0 IJNIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT NPSMOU 10
IJIOCKOCTH

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY

bu6mmoreka [IOK

35
NPAMOU U TIIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByTpaHHBIN yroJI, TUHEHHBIN YTroJl bubnmoreka [JOK
JIBYyTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmumorexa [IOK
IBYTPAHHOIO yTJia https://m.edsoo.ru/c7c¢777ed
IlepenIMKYIIPHOCTH TNIOCKOCTEH:
38 n E?;H&KH neynellz HKYJISIPHOCTH bubmorexa LIOK
p p fI yp https://m.edsoo.ru/ec3e2da3
JBYX IUIOCKOCTEH
[lepneHuKyAIPHOCTD IJIOCKOCTEH:
39 MPHU3HAK NEPIEHINKYISIPHOCTH bubmorexa LIOK
p p fl yip https://m.edsoo.ru/ed9¢2a8e
JBYX IUIOCKOCTEHN
[lepneHuKyAIPHOCTD IJIOCKOCTEH:
40 MpU3HAK NEePHESHINKYIIPHOCTU bubmorexa HOK
p p fl yiip https://m.edsoo.ru/ba75dc57
JBYX ITIOCKOCTEN
41 Teopema o TpEX MEepHEHIUKYIIpaAX bubmorexa HOK
p p p JHKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEepHEeHIUKYIIpaAX bubmorexa LOK
p p PHCHHKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHEeHIUKYIIpaX bubmorexa LOK
p p PHCHHKY AP https://m.edsoo.ru/91246736
KonTponbHas paboTa mo Temam
44 "[lepneHANKYIAPHOCTD NPSAMBIX U bubnuorexa [IOK

LAl

IJIOCKOCTEN" U "YTIIBI MEX Y
MPSIMBIMU ¥ TUTOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOI'OTPaHHUKA, BBITYKJIbIE U bubmorexa LIOK
P > BRI https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA
[Ipusma: n-yronpHasi mpu3Ma; rpaHu
46 Y OCHOBAHUS MIPU3MBL; IIpsiMasi U bubnmoreka [JOK
HaKJIOHHAs MPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IOJIHAs! IOBEPXHOCTh IPU3MBbI
47 [Tapannenenumnen, npsMOyroJbHbII bubnuorexa [JOK
MapajuieenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamuja: n-yrojpHas nupaMmua,
TPaHU U OCHOBAHUE MTUPAMUJIBI;
P P ’ Bbubmoreka LIOK
48 OOKOBast ¥ OJTHASI TOBEPXHOCTh
https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; IPABUIIbHAS U
yCeu€HHas nupaMuIa
[IpaBunIBHBIE MHOTOTPAHHUKHU:
MOHSTHE TTPABUIILHOTO
49 MHOTOTpaHHUKA; IPaBUIIbHAS bubnuoreka [IOK
Ipu3Ma U IpaBUJIbHAA [TUPaMUA; https://m.edsoo.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TUPaMHIa
Y TIPaBUJIBHBIN TETPadp; KyO
[IpencraBnenue o MpaBUIBHBIX
50 MHOTOTPAaHHHKAX: OKTadI bubmorexa LOK
P ' P> https://m.edsoo.ru/a0fdd5bf
NOJEKa’p U UKOCAdIP.
CummeTpus B IpOCTPAHCTBE:
bubmuorexa [JOK
51 CUMMETPUSA OTHOCUTEIIBHO TOYKH,

MPSIMOM, TJIOCKOCTH. DJIEMEHTBI

https://m.edsoo.ru/b9¢777d9
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CUMMCTpPUH B IIUpaMUax,
napajiiCcnuieaax, rnmpaBUIbHBIX
MHOI'OI'paHHHUKaXx

BrIuncienue 2j1eMEHTOB

bubmuoreka [JOK

52 : pEo
MHOTOTPATIHIIOB: pEOPa, https://m.edsoo.ru/6¢cdbecef
JMAroHalu, yTJIbl
[Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MPU3MBI, TUTOIAIb OCHOBAHUI bubmorexa LIOK
P > THOTHAAR ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI TOBEPXHOCTHU
IIPSIMOM IPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
IIOBEPXHOCTHU ITPABUIILHOMN
54 MMUPAMUBI, TEOPEMA O TLIOMIAAN bubmorexa LIOK
P \,I[ ’ P HI g . https://m.edsoo.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCCUEHHOM
MTUPAMU/IBI
55 KonrtponbHas pabora no teme bubnuoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95{5c04
. bubmuorexa [JOK
56 IT 0 00
OITHE 08 ODBEME https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
57 O06ne a
DEM THpaMHIB! https://m.eds00.ru/235171b3
. bubmuorexa [JOK
58 O0BEM mUpamMuIbI
PAMI https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
59 O0BEM mUpamMuIbI
PAMI https://m.eds00.ru/79¢10312
b K
60 O0BEM nupamMuIsl nommorexa O

https://m.edsoo.ru/2faadc3f
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bubmuorexa [JOK

61 OObEm MpH3Me! https://m.edso00.ru/79853608
62 O06BEM IPU3MBI bubmorexa [IOK
https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 OOmEm npHsMe! https://m.edsoo.ru/482d3f51
64 KontponbHas paboTa mo teme bubnnoreka HOK
"OOBEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢c
[ToBTOpEeHME, 0000IIEHNE
65 cucTeMaTu3alus 3HaHu. bu6mmorexa [IOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOI'PaHHHUKE
[ToBTOpenue, 0600IICHNE
CUCTEMaTHU3aIMs 3HAHUH.
Boruncnenue pacCcToOsSHUN: MEXIY
66 JIBYMsI TOUKaMH, OT TOUYKHU 110 bubmmorera [TOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH J0 MJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMUA
bu6mmoreka [JOK
67 HToroBasi KOHTpOJIbHASA paboTa hitps://m.cdsoo.rw/b9146bc0
IToBTOpenue, 0600IIEHNE
cucTeMaTu3alus 3HaHu.
Brruucnenue yrios: Mexay BuGmiorexa LIOK
68 CKPEIIMBAIOIIMMUCS MPSIMBIMU,

MEXIy NMPSAMOU U MIIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

https://m.edso0.ru/56765e8b

26


https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

27



11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHBbIE
(]
JI:;-H Tewa ypoxa Bcero Kontpoabueie  Ipaxruecikue fl[:;:eﬂl/lﬂ :)Igl?al;gl;:fenbﬂue
padoThI padoThI pecypen
Cdepa u map: ueHtp, paamyc,
1 JIMAMETP; TUIOIIA/Ib MOBEPXHOCTH 1 Bubmaorexa ITOK
https://m.edsoo.ru/0341bc2b

chepsol

B3aumnoe pacnonoxenue chepsl

) 1 TJIOCKOCTH; KacaTebHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaasb https://m.edsoo.ru/bed12a43
chepnl

3 N3o6paxenue chepsl, mapa Ha | bubnuorexa [JOK
miockoct. CeyeHus mapa https://m.edsoo.ru/bc15f712
[unusaapudeckas TOBEPXHOCTb,

4 00pasyroIue MHINHIPUIECKOM | bubnmnoreka [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
HAJTUHIPUYECKON MMOBEPXHOCTH
Hunusap: ocHOBaHMs U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u och; | bubnunorexa [JOK
IUTOMAb OOKOBOM M ITOJIHOM https://m.edsoo.ru/1886216
MMOBEPXHOCTHU
N300paxkenne nunuHapa Ha

6 miockocTH. Pa3BEépTka nunuHapa. | bubnmnoreka [JOK

Ceuenus nuuHApa (MIIOCKOCTHIO,
napasuiebHON Un

https://m.edsoo.ru/016e25¢eb
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NEePIEHIUKYIISIPHONU OCU
AJTUHIPA)

Konnueckas noBEpXHOCTB,
00pa3yrolire KOHUYEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME U BEpIINHA,

8 00pa3ymolas ¥ 0Ch; IJIOMA b bubmmorexa [TOK

Ny . https://m.edsoo.ru/897dd3b2
OOKOBOM U MOJHOM MOBEPXHOCTU
Y ceu€HHbBIH KOHYC: 00pa3yole U
9 BBICOTA; OCHOBaIZII/I;I u gOKzBa}I bubmmorexa [JOK
https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
H3006paxeHne KoHyca Ha
mrockoctu. PazBépTka KoHyca.

10 Ceuenus KoHyca (IJIOCKOCTBIO, bubnnoreka [JOK
napajuleJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde 1 be8
IJIOCKOCTBIO, MMPOXOIAIIEH uepes
BEPIINHY)

1 KomOunanus ten BpaiieHus u bubnnorexka [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, ONMCaHHbBIN

12 okoJ1o cepsl; chepa, BIUCaHHAS B bubnuotexa [JOK
MHOT'OTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 [Tonsitue 06 06pEMe. OCHOBHBIE bubnmoreka [JOK
CBOIcTBa 0OBEMOB TN https://m.edsoo.ru/26a03fb7

14 O0BEM IuIMHIpa, KOHYCa bubnnorexa LIOK

https://m.edsoo.ru/5513d87b
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bubmuorexa [JOK

15 O0BEéM 11apa u wiIomansk chepsl
p wane chep https://m.edsoo.ru/d189bde2
[TonoOHEBIE TENIa B MPOCTPAHCTBE.
16 COOTHOIIEHUS MEXTy TUIOIIAASIMU bubnmoreka [JOK
MOBEPXHOCTEH, 00BbEMaMHU https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEN
KonTtponbHas pabora mo Temam
17 "Tena spamenus" u "OO0beMBI buGnnorexa LIOK
" pattt https://m.edsoo.ru/4a33a8ab
Tel
13 Bekrop Ha mI10cKoCTH U B bubnuoreka [IOK
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ci10’xeHHE U BBIYUTAHUE BEKTOPOB bubnmnorexa LIOK
P hitps://m.edsoo.ru/23f4f089
bu6mmorexa [IOK
20 VYMHOKEHHE BEKTOPA HA YUCIIO
MHOYKCHHIE BEKTOPA Ha HUC] https://m.edsoo.ru/dee379eb
Pa3znoxxenne BekTopa 1o Tpém
bu6mmoreka [IOK
21 HEKOMILIAaHAPHBIM BEKTOPaM.
https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Pemenne 3amau, cBI3aHHBIX C
22 IpUMEHEHHUEM IIPaBIJI IEUCTBUHA C bubmmorexa [IOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIH METOI
23 v I/Ip elICHUN re0Mef HYECKHUX bubmmnorexa [IOK
pHp p https://m.edsoo.ru/d3alfe30
3agau
[IpsimoyronbHas cuctema
bu6mmorexa [IOK
24 KOOPJMHAT B IIPOCTPAHCTBE.

KOOp,[[I/IHaTLI BCKTOpaA.

https://m.edsoo.ru/48db7058
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IIpocreiimme 3a1auu B

KOOpJMHATax
Yron mexay BEKTOpaMH.

25 CxkansipHoe }llipOI/IBBI;HeHI/Ie bubmmorexa [TOK

https://m.edsoo.ru/725effc4

BEKTOPOB

2% Brruuciienue yrioB Mexmy bubmuorexa [JOK
NPSIMBIMH ¥ THTOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no Teme

27 "BekTopbl 1 KOOpAUHATHI B bubmorexa LHOK

" https://m.edsoo.ru/77¢c22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1

73 CcHUCTeMaTU3alus 3HaHU. bubnuorexa [JOK
OcHoBHble GUrypsl, GaKThl, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpeHnue, 0600IICHNE 1

79 cHUCTeMaTU3alurs 3HaHH. bubnuoteka [JOK
OcHoBHbI€ QUTYpHI, GAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IUIAHUMETPUH
[ToBTOpenue, o6odIIeHNE 1

30 cHUcTeMaTH3aIlys 3HaHWi. 3a1aun bubmuorexa [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
peteHus
[ToBTOpeHue, 06001IeHUE U

31 cHUCTEeMaTH3aIus 3HaHWH. 3a1a9n bubnmoreka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus

0 [ToBTOpeHnue, 0600IIeHNE U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/74b2ad91
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OcHoBHBIE GUTYPBI, (HAKTHL,
TEOpEMBI Kypca CTepeOMETPUH

33 Wrorosas KoHTpoJbHAS paboTa 1 E;:fj;;?:;(sigrouicﬂdfcz
34 [ToBTOpenue, o6o0IICHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA30OBATEJIbHOM

INPOI'PAMMBI
10 KJTACC
Koxa . .
IIpoBepsiemble npeiMeTHbIE pPe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl CpeiHero oo1iero
HPOBEPHEMOTO o0pa3oBaHus
pe3yJabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, PAMas, INIOCKOCTb
7.2 ITpyMeHATH aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX IIPU PELLICHUN T€OMETPUUYECKUX 3a1a4
7.3 OnepupoBaTh NOHATUAMU: NAPALIEIBHOCTD U MEPIEHAUKYIIAPHOCTD NPAMBIX U IUIOCKOCTEH
7.4 KnaccuguimpoBaTs B3aMMHO€E pacnooKeHUE NMPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE
75 OnepupoBaTh MOHATUSMU: IBYTPAaHHBIA yTOJ, TPaHU JBYTPAHHOrO yrija, pedpo ABYTpaHHOIO yIja, JIMHEHHBIH Yroj
. JBYTPaHHOI'O yTJja, pagyCcHas Mepa JByTPaHHOIo yria
76 OnepupoBaTh MOHSATHSMH: MHOTOTPAaHHMK, BBINYKJIBII M HEBBINYKJIBIH MHOTOTPAaHHHUK, 3JEMEHTHl MHOTOIDAaHHHKA,
' MPABWJIbHBIN MHOTOI'paHHUK
7.7 PacriozHaBaTh OCHOBHBIE BUJIbI MHOTOI'PaHHUKOB (MMUpaMyaa, IpU3Ma, NpsMOYToIbHbINA Napauieaenunes, Kyo)
. KnaccuguiupoBate MHOTOrpaHHHKH, BbIOMpass OCHOBaHUS [UIsl Kijaccu(UKAnuu (BBINYKIblE W HEBBITYKIIbIE
' MHOTOTPaHHUKH, IPAaBUJIbHBIE MHOTOTPAHHUKH, IIPSIMbIE M HAKJIIOHHBIE TPU3MBI, TapaJuIEIIEIUIIE Ib])
7.9 OrnepupoBaTh NOHATHAMU: CEKyLIas IIIOCKOCTh, CECUEHNE MHOTOIPAHHUKOB
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7.10 OOBACHATH MPUHLUIIBI TOCTPOCHHUS CEUYCHHI MHOTOT'PAaHHUKOB, HCIIOJIb3YSI METOJI CJIC0B
11 CTpouTh Ce4eHHss MHOTOTPaHHIUKOB METOJIOM CJIE/IOB, BBITIOIHATH (BBIHOCHBIC) TUIOCKUE YEPTEXH U3 PUCYHKOB IMPOCTHIX
' 00BEMHBIX (QUTYpP: BUJI CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXXICHHE T€OMETPHUYECKUX BEIMYUH IO O0pasliaM WM alrOpUTMaM, MPUMEHsSS W3BECTHBIE
7.12 AHAJTUTHYECKUE METO/IBI IIPH PEILICHUH CTaHIAPTHBIX MaTEMAaTUYECKHX 3aj[ad Ha BHIYHUCIICHUE PACCTOSHUIN MEXIY ABYMS
TOYKaMH, OT TOYKH JIO MPSIMOH, OT TOYKH JO TUIOCKOCTH, MKy CKPEUTHBAFOIIUMHUCS MPSIMBIMH
Pemate 3amaum Ha HaXOXKIEHHE T'€OMETPHYECKUX BEIMYMH 1O 00pas3laM WM aIrOpUTMaM, NMPUMEHSS W3BECTHBIC
7.13 AQHAJTUTHYECKUE METOJbl TIPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKMX 3ajad Ha BBIYHCICHHE YIJIOB MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXY IPSIMOH U TUIOCKOCTBIO, MEXK/TY IJIOCKOCTSIMH, JIBYTPaHHBIX yTIIOB
14 Brerancnare 00bEMBI M IIJIOMIATM MOBEPXHOCTEH MHOTOTPAaHHHKOB (IIpH3Ma, MUpaMUa) C MPUMEHEHHEM (QOpMyII,
' BBIYUCIISATH COOTHOIICHHS MEXY TUIOINAASIMUA TOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPaHHHKOB
715 OnepupoBaTh MOHATUSAMHU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U ITIOCKOCTh
' CUMMETPUHU QUTYPHI
716 W3BnekaTh, peoOpa3oBeIBATE U MHTEPIPETUPOBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUTypax,
' MPEJICTABICHHYIO HA YepPTeKax U PUCYHKAX
717 [TpumeHsTh TeoMeTpuyeckre (GakThl I PEelIeHUs CTEPEOMETPHUECKUX 3a/ad, MPeIrnojarariliiX HECKOJIbKO IIaroB
' peIIeHs, eClIi YCIOBHUS IPUMEHEHUS 33/1aHbI B SIBHOW (hopme
718 [IpuMmeHsTh TpocTeile NporpaMMHBIE CpPEACTBA U DIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH PEIIeHUU
' CTEPEOMETPUIECKUX 3a/1a4
719 [TpuBOANTE TIPUMEpPHI MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE W JKU3HHU, PACIIO3HABATh IPOSIBIICHHE 3aKOHOB

TCOMCTPHU B UCKYCCTBC

34



HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUSA HA MMPAKTHUKE: aHAJIM3UPOBATHL PCAJIBHBIC CUTYallUN U ITPUMCHSATD U3YUYCHHBIC ITOHATHSA B

Ipolecce MOUCKa pEelIeHHs] MaTeMaTudecku c(hOpMYJIMPOBAHHON MPOOJIEMbI, MOACIUPOBATh pEalbHbIE CUTYyalluu Ha

720 SI3bIKE TEOMETPUH, UCCIIE0BATh IOCTPOCHHBIE MOJICIU C HCIIOJIb30BAaHHEM I'€OMETPUYECKHX MTOHIATUI U TEOpeM, arrapara
anreOpsl, peraTs IPaKTHUECKUE 3aJa41, CBA3aHHbBIC C HAXO0XKJACHUEM FeOMETPUUECKUX BEJIUYUH
11 KJIACC
Kon N .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpeIHEero 0o1ero
NpOBePsIEMOr0 oBpazoBaNMs
pe3yJjbTarTa
6 I'eomerpus
6.1 OmnepupoBaTh NOHATHAMH: IMJIMHAPHYECKAs MMOBEPXHOCTh, 00pa3yromye HMIMHAPUICCKON MOBEPXHOCTH, LWIMHAD,
' KOHUYECcKasi IOBEPXHOCTh, 00pa3yIolie KOHUYECKON MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamienust (IUJIMHIP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI MOJTyUEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3aiMHOE pacnoioxkeHue chephl U MIOCKOCTH
65 OnepupoBaTh MOHSTHSMU: IIAPOBOM CErMEHT, OCHOBAHHWE CETrMEHTA, BHICOTA CErMEHTA, IIapOBOM CIIOH, OCHOBAHHE
' IIapOBOTO CJI0s1, BBICOTA ILIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Brruncnsats 00bEMBI U TUIOIIAIU TTOBEPXHOCTEH TeJ BpallleHHs], TEOMETPUUECKUX Tell C MpuMeHeHHueM (popmyn
67 OnepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy M OMUCAHHBIA OKoJO cdepsl, cdepa, BIUCAHHAS B
' MHOTOTPaHHHK WM TEJIO BPAICHUS
6.8 BBI4ucnsaTh COOTHOIIEHUS MEKY TUIOMIAISIMU MTOBEPXHOCTEN U 00hEMaMU MOTOO0HBIX TET
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6.9 N3obpaxkaTh n3yyaemble (UTYpHI OT PYKH U C IPUMEHEHHEM IPOCTBIX YePTEKHBIX HHCTPYMEHTOB

6.10 BbINOAHATE (BBIHOCHBIE) IUIOCKHE YEPTEXHM U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUI CBEPXY, COOKY, CHHU3Y;
' CTPOUTB CEUCHMsI TeJl BPALLICHUS

611 W3BnekaTb, HHTEPIIPETUPOBATh U MPEOOPa30BbIBATE MH(OPMAIMIO O MPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUrypax,
' NPECTaBICHHYIO Ha YepPTeXax M PUCYHKaX

6.12 [TpumensaTh reomMeTpruyeckre (axThl A PELIEHUs CTEPEOMETPUUYECKUX 3a]ad, MPEoaraloliuX HECKOIbKO 1IaroBs
' pEeLIEeHMs], €CIIU YCIIOBUS IPUMEHEHUS 3a/laHbl B SIBHOU (opme

6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14 BbINOAHATE 1eHCTBUS CII0’KEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA Ha YUCII0, O0BSCHATh, KAKUMHU
' CBOWCTBaMH OHH 00J1a/1a10T

6.15 [TpuMeHsATH paBUIIO Napaliesenue a Mpy CI0KEHUH BEKTOPOB

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
6.16 KOOPJAWHATHI BEKTOPA, YTOJI MEXY BEKTOpPaMH, CKaJIIPHOE MPOU3BE/ICHIE BEKTOPOB, KOJUIMHEAPHBIEC M KOMILJIAHAPHBIE
BEKTOPHI

6.17 HaxomuTe cymMMy BEKTOPOB W TPOM3BENEHHE BEKTOpA HA YHCIO, YTOJ MEKIAY BEKTOPAMH, CKAJIIPHOE MPOU3BECHHE,
' pacKJIaAbIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3aaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKapTOBOM cHCTEME KOOpAUHAT

6.19 Pemate npocreiiye reoMeTpuyeckre 3ajaud Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a

6.20 Pemate 3amauM Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLIEHMH M HAXO0XKJEHHE TeOMETPUYECKMX BEIMYUH IO
' o0pa3iaM Win alropuTMam, IpUMeHssl U3BECTHBIE METO/IbI IIPH PEILICHUH CTAaHJAPTHBIX MaTeMaTHUYECKUX 3a/1a4

601 [IpumensTh TpocCTElIIMe MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbI NPU PELICHUU

CTCPCOMECTPHUICCKUX 3adaY
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IIpuBOaUTE NpHUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB

6.22

TCOMETPHU B UCKYCCTBEC

HpI/IMeHSITb MOJIYUCHHBIC 3HAHUA HAa MPAKTHUKE: aHAJIM3UPOBATh PCAJIbHBIC CUTyalluu U IIPUMCHATH U3YUYCHHBIC ITIOHATHA
6.23 B IIPOLECCE IOMNCKa PEIICHUA MaTEMaTUYCCKU C(i)OpMYHI/IpOBaHHOfI HpO6J'ICMBI, MOACINPOBATh PCAJIbHBIC CUTyalll Ha

A3BIKC T'€OMCTPHU, HCCICAOBATH NOCTPOCHHLIC MOJCIMW C HUCIIOJIB30BAHHUEM I'COMCTPUUCCKHUX IMOHATUU U TCOPCM,

alrrapara anre6pbl, pe€uiaTh NPAKTHYCCKUEC 3aJa4u, CBA3aHHBIC C HAXOXICHUEM I'€COMECTPUUCCKHUX BEIIMUYUH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Koxa

7.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

I'eomeTpus

OCHOBHBIE TOHSITHS CTCPpCOMCTpPUH. Tqua, npsAMasd, IIJIOCKOCTb, IIPOCTPAHCTBO. IToustHe 00 aKCMOMATHYECKOM IIOCTPOCHUH

CTCPCOMCTPHU: AKCUOMBI CTCPCOMECTPUHN U CICACTBHA U3 HUX

7.2

7.3

B3aumMHOE pacnosjokeHue TMpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECSA, NapauIeIbHblE M CKPEUIMBAIOUIMECS IPSMBIE.
[TapanienbHOCTb NPSAMBIX U IIOCKOCTEH B IPOCTPAHCTBE: Mapajlle/IbHbIE MPSMbIE B IIPOCTPAHCTBE, NapalIeIbHOCTh TPEX MPSIMBbIX,
[apaJUIEJIBHOCTh NPSAMOM M IUIOCKOCTH. YIUIBI C COHAIIPaBICHHBIMH CTOPOHAaMH, YIOJI MEXAY IpPSMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTh INIOCKOCTEN: IapajuleNbHbIe IIJIOCKOCTH, CBOMCTBA MapajlIeNbHbIX IUIOCKOCTEN. [IpocTelmue npoCcTpaHCTBEHHBIE

(Gurypsl Ha MIIOCKOCTH: TETPadIp, KyO, mapajuiesenumnes, HOCTpPOeHUEe CeUeHHH

[lepneHIUKYISAPHOCTh MNPSMOM M IUIOCKOCTU: MEPIEHIUKYJSIPHBIE IpPsAMBIE B IPOCTPAHCTBE, IpPsIMBIE MAapaJlJICIbHBIE U
MEPIEHIUKYISIPHBIE K IUIOCKOCTH, NMPU3HAK NMEPIEHAUKYISIPHOCTH MPSMOM U IJIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEHIUKYJIISIPHON
IUIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YrOJ MEXIAY NMPAMON M IUIOCKOCTBIO, IBYI'PAaHHBIM YroJj, JUHEHHBIA yroJl IBYTPaHHOIO yTJa.
[lepnieH UKy IsIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMON JI0 TUIOCKOCTH, MPOEKIUs (UTyphl Ha
IJIOCKOCTh.  IlepneHAuKyIApHOCT IUIOCKOCTEH: IPU3HAK IEPIEHIUKYISAPHOCTH JBYX IUIOCKOcTed. Teopema o0 Tpéx

MepIEHIUKYIsIpax

7.4

ITonstue MHOI'OrpaHHvKa, OCHOBHBLIC J3JICMCHTBI MHOI'OIpaHHHWKA, BBIIMYKIIBIC KW HEBBIIMTYKIIBIEC MHOTOI'PaHHHKH, pasBépTKa

MHOTr'OrpaHHUKa. HpI/I3MaZ n-yroJjibHad Ipu3Ma, rpaid U OCHOBAHUA MPU3MBI, IIpsAMasd U HAKJIIOHHAass NPU3MBI, OOKOBas M IOJIHAs
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MIOBEPXHOCTh Npu3Msbl. [lapannenenunen, npsMOyrojbHbIN Napauielenune] U ero ceoicTsa. IlupamMuna: n-yroiapHas nupamuna,
IpaHd U OCHOBaHUE MHUpaMUbl, OOKOBas W MOJIHAS MOBEPXHOCTh MUPAMU[IBI, MPABWIbHASA U yCeUEHHAs MUpaMuja. DJIEMEHTHI
pU3Mbl U nupamubl. [IpaBuibHbIE MHOTOINPAaHHUKH: MTOHITHE IPABUJIBHOTO MHOTOI'PAaHHUKA, MPAaBUJIbHAS NIPU3Ma U MIpaBUIIbHAS
nupamMujia, MpaBuibHas TPEyrojbHas MUpaMua U MPaBUIbHBIN TeTpasap, KyO. [IpenctaBienue o mpaBMWIbHBIX MHOTOTPaHHHUKAX:

OKTa’p, J0JieKa’rip U ukocayapyrue CedeHus: Ipu3Mbl U MTUPAMHUIbI

CI/IMMeTpI/IH B HIPOCTpaHCTBEC: CHUMMCETPUA OTHOCHUTCIBHO TOYKH, HpSIMOfI, IUIOCKOCTH. DJIEMEHTBI CUMMCTPUU B NHUpaMUIaX,

7 napajuieJenuIe ax, NpaBUJIbHbIX MHOTOTPAaHHUKAX
Boruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yriel. Ilnomans G0KOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH
7.6 IPSIMOI TPU3MBI, IJIOUIa b OCHOBAaHMH, TEOpeMa O OOKOBOW MOBEPXHOCTH MPSMON mpu3Mbl. [lmomans O0OKOBOH MOBEPXHOCTH U
MMOBEPXHOCTH NMPABUIHHON MUPAMHIBI, TEOpEMa O IIomaan yceu€HHou nupamuabl. [lonstue 06 06béme. OOBEM MUpaMuIbl, TPU3MBI
7.7 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXKIY TUIOMIAISIMHA MTOBEPXHOCTEH, 00hEMaMH MOTO0HBIX TEJ
11 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
6 I'eomerpus
61 [{unnHapuyeckas MOBEPXHOCTh, 00pa3ylolue HUJINHAPHUECKOW MOBEPXHOCTH, OCh LMIMHAPUYECKOW MOBEpXHOCTH. LlumuHap:
' OCHOBaHUs U OOKOBasi NOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIOIIAIb OOKOBOH U MOJIHOMN OBEPXHOCTH
Konnueckas noBepXHOCTh, 00pa3yroliyne KOHMUECKON MOBEPXHOCTH, OCh U BEpIIMHA KOHWYECKOH oBepxHOCcTH. KoHyc: ocHOBaHMe
6.2 U BeplinHa, oOpasyrolas U OCh, IUIOIIAAb OOKOBOW M TOJHOM IMOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opa3yrollue MU BBICOTA,
OCHOBaHUs U OOKOBasi IOBEPXHOCTh
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Cdepa u map: meHTp, paguyc, QUaMeTp, IUIOMIA[b MOBEPXHOCTH cdepbl. BzauMHoe pacmonoxenne cepbl ¥ TUIOCKOCTH,

03 KacaTesbHas IJI0CKOCTh K cdepe, miomais chepbl
6.4 N300pakeHue Tes BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka HMIIMHIpa U KOHyCa
6.5 KomOunammu Ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIA OKOJIO cepsl, cepa, BIUCAaHHAS B MHOTOTPAHHUK,
' WM TEJIO0 BpallleHus
6.6 [Tonsitre 06 00bEMe. OcHOBHBIE CBOICTBA 00BbEMOB Tell. Teopema 006 00bEME MPSAMOYTOJILHOTO MapaiesienuIea v CIeICTBUS U3
' Heé. O0bEM mumHIpa, KoHyca. O0BEM 11apa 1 mIomaas chepsl
6.7 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIECHUS MEXKIY TUIOLIAISIMU MTOBEPXHOCTEN, 00BEMaMH MOAOOHBIX TET
6.8 Ceuenus uuianHapa (mapamie’abHO U NEPIEeHIUKYISIPHO OCH), CEUeHUS KOHYca (MapajuielbHOe OCHOBAHUIO M IIPOXOJIIIee uepes
' BEpILIMHY ), CEUEHUs 1apa
BexkTop Ha minockocTtu 1 B mpocTpancTBe. ClojKeHHe U BBIYUTaHHE BEKTOPOB. Y MHOKEHUE BEKTOPa Ha uncio. Pa3noxeHue BekTopa
6.9 1o TpéM HEeKOMIUTaHAPHBIM BekTopaMm. [IpaBuiio napamienenunena. Pemenne 3aa4, CBsI3aHHBIX C TIPUMEHEHNEM MTPABUI ACUCTBHUMA
C BEKTOpaMu
[IpsimoyronpHas cucrema KOOpAauHaT B nmpoctpancTse. Koopaunarsl Bektopa. [Ipocreiimme 3agaun B KOOpAUHATAX. YTOJI MEXKITY
6.10 BekTopamu. CKallsipHOE TPOM3BENEHUE BEKTOPOB. BBIUMCICHHWE YTIOB MEXIy MNPSMBIMH M TUIOCKOCTSIMH. KoopauHaTHO-

BeKTOpHHﬁ METOJ IpHU PCHICHUU I'COMCTPUUICCKHUX 3a/1a4
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ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEIO OBIIIET'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTeILHON MPOrPaMMbl
cpeaHero oomero o0pazoBaHust

Brnanenne meronamu J0Ka3aTenbCTB, ITOPUTMaMHU pPELICHMs 3a1ad; yMeHue (OpMyJIMpOBaTh U ONEPUPOBAThH
HNOHATUSAMU: OIIPE/EICHUE, aKCUOMa, TEOpEMa, CIIEACTBUE, CBOMCTBO, IPU3HAK, J0KA3aTEJIbCTBO, PABHOCUIIBHBIC
(bOopMyIMPOBKH; MPUMEHAThH UX; YMEHHE (POPMYJIMpOBaTh OOpAaTHOE U MPOTUBOIOJIOKHOE YTBEPKIACHUE, IPUBOIUTH
IpUMEpbl U KOHTPHOPHUMEpPHI, HCIOJb30BATh METOJ MAaTEMaTH4YEeCKOW MHIYKIUH; HPOBOAUTH JIOKA3aTeIbHbIC
paccyKIeHUs IMpU pelIeHUM 3a]lay, OLIEHUBATh JIOTUYECKYIO MPABMIJIBHOCTh PACCYXKACHUH; YMEHHE ONEepUpOBaTh
HNOHSTUSIMU: MHOXECTBO, IOJIMHOXKECTBO, OIE€palMy HaJ MHOXXECTBAMM;, YMEHHUE HCIOJIb30BaTh TEOPETHKO-
MHOXECTBEHHBII anmnapar JJs ONMCAHUS PeaJIbHBIX MPOLIECCOB U SBJICHUN U MPH pelleHUH 3ajad, B TOM YHCIe U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHHE OINEpUpOBaTh MOHATHSAMH: rpad, cBs3HbIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJ1aBaTh U ONMMCHIBATh Ipadbl pa3IMuHBIMU CIOCOOAMH; MCIONB30BaTh Tpadbl MPU pEeIICHUH

3aaa4d

YMeHnue OIICpHUPOBATH IMOHATHAMU: HATYpPAJIbHOC YUCIIO, LEJIOC YUCIIO, CTCIICHBb C LCJIbIM ITIOKAa3aTCJICM, KOPCHb
HaTypam,Hoﬁ CTCIICHU, CTCIICHD C pallMOHAJIbHBIM IMOKA3aTCJIEM, CTCIICHD C I[GI\/JICTBI/ITGJ'II)HI)IM IIOKa3aTecJIEM, J'IOFapI/I(l)M
quciia, CHHYC, KOCHHYC HW TaHI'CHC IIPOHU3BOJIBHOI'O 4YHCJIA, OCTATOK II0 MOAYJIIO, pPAlUOHAJIBHOC YUCIIO,
HppaluOHAJIbHOC YHUCJIO0, MHOXCCTBA HATypaJbHBIX, MLCJIBbIX, pallOHAJIbHBIX, I[GI\/JICTBI/ITCJIBHI:IX YUCCII; YMCHHUC
HCIIOJIB30BAaTh NPHU3HAKU ACIMMOCTH, HaMEHBILNHI 06H.IHI>1 JACIIUTCIIb U HAMMCHBIICC O6IJ_ICC KpaTHOC, aJITOpUTM
EBKJ’II/I)]a npu pemCHUM 3aAad, 3HAKOMCTBO C pPas3IMYHbBIMH IMO3WIUOHHBIMHU CHCTEMaMH CYHHCIICHHA, YMCHHUC

BBIIIOJIHATh BRIYMCIICHHUE 3HAUYCHUN U Hp606pa3OBaHI/ISI BBIpa)KeHI/Iﬁ CO CTCIICHAMU U J'IOI“apI/I(I)MaMI/I, Hp606p330BaHI/I$I
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IpOOHO-pallMOHATILHBIX BBIPAKEHUH; YMEHHE ONEepUpOBaTh MOHATHUSMHU: IOCIEIOBATEIBHOCTh, apupMeTHyecKas
porpeccusi, reoMeTpudeckas nporpeccusi, 0eCKOHEYHO yObIBaroIasi reoMeTpuyecKast Iporpeccus; yMEeHUE 3a/1aBaTh
MOCJIEIOBATEIbHOCTH, B TOM YHCJE C TOMOIIbIO PEKypPpPEHTHBIX (HOpPMYI; yMEHHE ONEepHUpPOBATh HMOHSATHSIMH:
KOMILJIEKCHOE YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YNCIIa, MOAYJb U apIyMEHT KOMIUIEKCHOTO Yuciia, (popMa 3anucu
KOMIUIEKCHBIX 4HCell (FeoMEeTpUuYecKas, TpPUIOHOMETpUYECKass M anredOpamdeckas); yMETb IPOU3BOAUTH
apupMeTHuecKue 1eHCTBUS ¢ KOMIUIEKCHBIMU YMCIIaMU; IIPUBOIUTH IPUMEPBI UCIIOIB30BAHUS KOMIIIEKCHBIX YHCEIT;

OIlEpUPOBATh NOHATUAMU: MaTpuLa 2x2 u 3X3, onpeAeauTellb MaTPULIbl, TEOMETPUUECKUNA CMBICI ONPEAETUTENS

YMeHue onepupoBaTb  MOHSATHSMHU:  palUOHaJbHbIE, HppAllMOHAIbHBIE, IIOKa3aTeJbHbIE,  CTEIECHHBIE,
JorapupMUUECcKue, TPUrOHOMETPHUECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATH OHATUAMMU:
TOKJIECTBO, TOXJIECTBEHHOE Ipeo0pa3oBaHME, YpaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YPAaBHEHHH U HEpPaBEHCTB,
PaBHOCHJIBHOCTb YpPaBHEHU, HEPABEHCTB U CUCTEM; YMEHHE pelllaTh YPAaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C IOMOIIIBIO
pa3IUYHbIX NPUEMOB; pELIaTh ypPaBHEHHUS, HEPABEHCTBA M CHCTEMbl C IapaMeTpoOM; IPUMEHATb YpaBHEHMUS,
HEpaBEHCTBA, MX CUCTEMBI JJIS PEIIEHUs] MaTeMaTUYeCKHX 3a/1a4 U 3ajlad U3 pa3IMyHbIX o0aacTeil HayKu U peanbHOi

KHU3HU

YMeHue omepupoBaTh MOHATUAMU: (DYHKIMS, YETHOCTb (DYHKIUH, NMEPUOAMYHOCTh (YHKLHH, OrpaHUUYECHHOCTb
(GYHKIIMM, MOHOTOHHOCTb (DYHKLHH, SKCTpEMyM (YHKIMHM, HauOosblliee W HauMMEHblee 3HaueHUs (QyHKIUMU Ha
POMEXYTKe, HenpepbiBHAs (YHKIMS, aCUMIITOTHl rpaduka (yHKUUH, NepBas U BTOpas MPOU3BOJAHAs (YHKIIHUH,
reOMEeTPUUECKUN U (PU3HUECKUN CMBICT TPOU3BOJHON, NEPBOOOpa3Hasi, ONpeACIEHHBIA HHTErpall; yMEHUE HAXOIUTh
aCUMIITOTHI Tpaduka GYHKINHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IIPOU3BEIEHHS, YACTHOTO U KOMITO3UIIUH
(GyHKIMI, HAXOIUTh ypaBHEHUE KacaTeNbHON K rpaduky pyHKINH; yMEHHE HAXOAUTh ITPOU3BOIHBIE FJIEMEHTAPHBIX
(byHKIMH; yMEHHE UCIIOIB30BATh MPOU3BOAHYIO JUI HCCIe0BaHUS (DYHKINHI, HAXOJUTh HAUOOJbIINE U HAUMEHBIIINE
3HaYeHUs] (QYHKIHH; CTpOUTh IpadMKH MHOTOYJIEHOB C HCIOJB30BAaHUEM arrapaTa MaTeMaTH4YEeCKOTO aHalu3a;

MNPUMCHATH MPOU3BOAHYIO JII HAXOXJACHUSA HAWIYUIICTO PCHICHUA B MPHUKIAAHBIX, B TOM YHUCJIC COLMUAIBHO-
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HKOHOMHUYECKUX M (PU3UUECKUX 3a]adax; HaXOAUTh IUIOMAAN U 00BbEMBI (DUTY C TMOMOIIBIO MHTETpajia; MPUBOIUTD

pUMEpbl MATEMATHUYECKOI0 MOJIEIUPOBAHUS C MOMOIIBI0 U dhepeHIIaTbHBIX YPaBHEHUN

VYMeHHe OnepupoBaTh MOHATHAMHU: TpaduK (QyHKIMH, oOpaTHas (QYHKIHS, KOMIO3WIMS (GYHKUUH, JTUHEHHAs
byHKuMs, KBagpaTuyHas QyHKIM, palioHaIbHas (QYHKIMS, CTENeHHas (QyHKIU, TPUTOHOMETPUYECKUE (DYHKIIHH,
oOpaTHbIE TPUTOHOMETpHUYeCKHEe (PYHKIMHU, TOKa3aTebHas U JIorapupMudeckas (pyHKIIMN; yMEHUE CTPOUTD TpaduKu
U3yYeHHBIX (YHKUWH, BBIOIHATH NMpeoOpa3oBaHusi rpadukoB (DYHKIHNA, WCHOIB30BAaTh TpaduKu sl U3yUCHHS
IPOLIECCOB U 3aBUCHMOCTEH, MPH PEMICHUH 3a/ad U3 APYTHX Y4eOHBIX NMPEIMETOB M 33/1a4 M3 PEalbHOU JKU3HH;
BhIpaKaTh (OpMyJaMH 3aBUCHMOCTH MEXIy BEJIWYMHAMH; HCIOJIB30BaTh CBOWCTBA W Tpaduku (OYyHKIHMA I
pelIeHus] ypaBHEHHUI, HEPAaBEHCTB U 33/1a4 C IapaMeTpaMu; M300pakaTb Ha KOOPAWHATHOW IIOCKOCTH MHOXECTBA

pELICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMmenue peiaTh TCKCTOBBLIC 3aa4U pa3HbIX TUIIOB (B TOM YHMCJIC HA MMPOUCHTHI, JOJXU U YaCTH, HA JBUIKCHHC, pa60Ty,
CTOUMOCTb TOBApPOB M YCJIYI, HAJOI'W, 3aJla4yd H3 obnactu yhpaBJICHUA JIMYHBIMH H CeMEHHBIMU @HH&HC&MH);
COCTAaBJIATH BBIPAKCHHA, YPABHCHUA, HCPABCHCTBA U UX CHUCTEMbI IO YCIIOBUIO 3aJadd, UCCICAOBATH IMOJYUYCHHOC
PCIICHHUE U OLUCHHBATDH HpaBIIOHOI[O6HOCTI) PE3YIbTATOB;, YMCHHC MOACIUPOBATL PCAJIBbHBLIC CUTyallUH HaA SA3BIKC
MAaTCMAaTUKH,; COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHUCTCMBI 110 YCJIOBHIO 3aJa4u, UCCICIOBATDH

MIOCTPOEHHBIE MOJIEJIN C MCIIOIb30BaHUEM allliapara aireopbl, HHTEPIPETUPOBAThH OJYyUYEHHBIH Pe3yabTaT

YMeHne onepupoBaTh MOHSATUAMH: CpelHee apudmeTHdeckoe, MearaHa, HauOOJbIIEEe W HAUMEHbBIIEE 3HAYEHUS,
pa3Max, MAHCIEpCHs, CTAaHIApTHOE OTKJIOHEHHUE YHUCIOBOTO Ha0Opa; yMEHHE WU3BIEKaTh, HHTEPIPETUPOBATH
uH(popMaIuo, TMpeACTaBICHHYI0 B TaOlWIax, Ha auarpammax, rpaukax, OTPa)Kalollyl0 CBOWCTBA peajlbHBIX
MIPOLIECCOB U ABIIEHUH; IPEICTABISATh HHPOPMAIIHIO C TTOMOIIBIO TA0JIUIl U AUATPAMM; UCCIIEI0BATh CTATUCTUYECKUE
JIAaHHBIE, B TOM YHCJIE C PUMEHEHHEM rpaduuecKrX METOJOB M DJIEKTPOHHBIX CPEICTB; IpapUUIECKU UCCIEI0BATh

COBMCCTHBIC Ha6JIIO,[[eHI/I}I C IMOMOLIbIO JHUArpaMMm paCcCCUBAHUS U JIMHEMHOMN perpeccun
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YMeHue onepupoBaTh MOHATUSMH: CIyYalHBIA OMBIT U CIy4aHOE COOBITHE, BEPOATHOCTH CIYYalHOTO COOBITHS;
YMEHHUE BBIYMCIATh BEPOSTHOCTb C HMCIIOJIb30BAaHHEM I'paUueCKUX METOJI0B; MPUMEHATh (HOPMYJIbl CIIOKEHUS U
YMHOXKEHUSI BEPOSTHOCTEH, (OpMyTy MOJHOM BEeposTHOCTH, (Gopmyiy bepHymnu, xoMOuHAaTOpHBIE (GaKThl U
(GopMyIIbl; OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI; YMEHHME ONEpPHUPOBATH MOHATUSAMMU: ClydaiiHas BEIMUYUHA,
pacnpezesieHue BEPOSATHOCTEH, MAaTEMAaTHYECKOe OXKMIAHUE, JUCIEPCUS M CTaHAAPTHOE OTKJIOHEHUE CIy4alHOU
BEJIMYMHBI, QYHKIMU paclpeeeHNs U INIOTHOCTH PaBHOMEPHOTI'0, IOKA3aTeIbHOI0 U HOPMAJIBHOTO PACIIpeae/ICHHIH;
YMEHHUE HUCIIO0JIb30BaTh CBOMCTBA U3YYECHHBIX PACIIPEACICHUN I PEIEHUs 3aa4; 3HAKOMCTBO C MOHATUAMU: 3aKOH
OO0JIBIINX YUCET, METO/Ibl BBIOOPOYHBIX UCCIIC0OBAHUIN; YMEHUE IPUBOIUTH IPUMEPHI MPOSIBICHHS 3aKOHA OOJIBLINX
YKCeJl B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHUE ONIEPUPOBATh IIOHATUSMU: COUETAaHUE, IEPECTAHOBKA, YHUCIIO
COYeTaHuil, YuciIo nepecTaHoBOK; OnHOM HbloTOHA; yMeHUE MPUMEHATh KOMOUHATOPHBIE (DAaKThl M PACCYKACHUS JUIS
pelieHys 3ajad; OLIEHHWBATh BEPOSTHOCTU pEalbHBIX COOBITHI; COCTaBIATh BEPOSTHOCTHYIO MOJAEIb H

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIﬁ pe3yiibTaTt

YMeHue onepupoBaTh MOHATUSAMU: TOUKA, IPsIMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, IyY, BEIMYMHA YA, IJIOCKUN
YIoJI, ABYTPAHHBIN yroJl, TPEXTPAHHBIA yTOJl, CKPEIIMBAIOIIHUECS NPSIMbIE, NAapPAJUICTbHOCTh U MEPICHANKYISPHOCTD
MPSAMBIX U IUIOCKOCTEM, YroJl MEXIY NPSIMBIMHU, YTOJ MEXAY NPSAMOW U IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, PAaCCTOSHUE MEXAY NPSMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSIMH; YMEHHE
WCIIONIb30BATh MPHU PEIICHUU 3a/a4 W3Y4YeHHbIE (PAKTBl U TEOPEMBl MIIAHUMETPUHU; YMEHHUE OIICHHBATh pPa3Mephbl
00BEKTOB OKPY’KAIOIIETO MUPA; CTPOUTH MATEMATHYECKUE MOJIENIH C TOMOIIBIO T€OMETPUUECKUX TTOHITHI 1 BEJIMYKH,

peliaTh CBA3aHHBIC C HUMU MPAKTUYCCKHUEC 3aJa4n

YMeHue onepupoBaTh NOHATUAMU: IJIOLIAAb PUTYPbI, 00bEM (PUTypbl, MHOTOI'PaHHUK, IPABHIIbHBII MHOTOI'paHHUK,
ceueHre MHOTOrpaHHMKa, KyO, mapajuienenunes, npusma, nupamuaa, Gurypa u NoBEpXHOCTh BpallleHUs, IHIUH/P,
KOHYcC, map, chepa, miomaas chepsl, IUIOIIalb MTOBEPXHOCTH MUPAMUIbL, IPU3MBbI, KOHYCa, IUJINHAPA, 00BEM Kyoa,

MpAMOYTOJILHOTO IapaJuICIICinIcaa, IMUpaMulibl, MPU3MbI, HUJIHWHIApPA, KOHYCA, IIapa, pa3BépT1<a TIOBEPXHOCTH,
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CeueHHs KOHyca M IMJIMHJPA, NapayieIbHbIe OCH MM OCHOBAHHUIO, CEUEHHUE Iapa, IUIOCKOCTh, Kacaromasics cepsl,
HWIMH]IPA, KOHYCa; YMEHHE CTPOUTH CEUeHHE MHOTOIpaHHUKA, U300paskaTh MHOTOIPaHHUKH, (GUTYPBI 1 TOBEPXHOCTH
BpallleHUsl, MX CEYEHHs, B TOM 4YHUCJIE C IIOMOIIbIO D3JIEKTPOHHBIX CPEJACTB; YMEHHE IPUMEHSATh CBOWCTBA
TEOMETPUUECKUX PUTYP, CAMOCTOSTEIBHO (OPMYIIUPOBATH ONPEICICHUS U3Y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M TMpPHU3HAKAX TCOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; yYMEHHE IPOBOJIUTH

KJ'IaCCI/I(bI/IKaI_[I/IIO (1)I/Il"yp 110 pa3JIMYHbIM IMIPHU3HAKAaM, BbIIIOJIHATD HGO6XO,I[I/IMBIC AOIOJHUTECIIBbHBIC ITIOCTPOCHUA

YMeHune onepupoBarh MOHIATHIMU: IBUKEHHUE B IPOCTPAHCTBE, MapalieIbHbIA IEPEHOC, CHMMETPHUS Ha INIOCKOCTU U
B [IPOCTPAHCTBE, IIOBOPOT, Ipeodpa3zoBaHue Mo 100us, TO00HBIE (UTYPBI; YMEHHUE PACIIO3HABATEH PABHBIC U ITO00HBIC
burypsl, B TOM 4HCIIE B IPUPOJE, UCKYCCTBE, ApXUTEKTYPE; HCIIOIH30BATh T€OMETPUUECKIE OTHOIICHUS PU PEILICHUU
3aJa4; HAXOJUTh T€OMETPUYECKHE BEIMYMHBI (JUIMHA, yrojl, IUIOIAAb, 0OBEM) MPH PEIICHHH 33434 U3 JPYTHUX
y4eOHBIX MPEAMETOB U U3 PEabHOM KU3HU; YMEHUE BBIYUCIATH T€OMETPUYECKUE BETUYUHBI (JUIMHA, YTOJ, TUIOIa/lb,
06’I)éM, iomanb HOBerHOCTI/I), HCIIOJIB3YA M3YUYCHHBIC (1)OpMy.HI>I M MCTOJbI, B TOM YHCJIC: IJIOIIaAb IMTOBCPXHOCTHU
NUpaMUbl, TPU3MBI, KOHyCa, IMIUHApA, IUIOMAAb cdepsl; 00bEM Kyba, MPSIMOYTOJIBHOTO MapauiesienuIiesaa,

UpaMHUIBI, TPU3MBIL, HWIMHAPA, KOHYCA, [IIapa; yMEHHE HAXOAUTh OTHOIICHHE 0OBEMOB MOTOOHBIX QUTYP

12

YMeHne onepupoBaTh MOHATUAMU: NMPSAMOYTOJIbHAs CUCTEMA KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, NPOM3BEJCHHE BEKTOpa Ha YMCIIO, pa3JIOKEHUE BEKTOopa Mo 0a3ucy, CKalsipHOe
MIPOU3BEJICHNE, BEKTOPHOE IIPOMU3BEJEHUE, Yrod MEXAYy BEKTOpaMU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA U

KOOpHHHaTHBIﬁ MCTOI JJIA pCHICHUA TCOMETPUUCCKUX 3alad U 3aaa4 APYyrux y‘Ie6HI:vIX npeamMEToOB

13

YMeHue BbIOMpATh MOAXOASIIMN METOJA AJI PelIeHUs 3aJaud; NOHMMaHHEe 3HAYMMOCTH MaTeMaTUKH B U3Yy4YE€HUU
INPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBJICHUN; YMEHHE paclio3HaBaTh MPOSIBIEHHE 3aKOHOB MaTEMAaTHKU B
HCKYCCTBE, YMEHHE MPHUBOJNUTH MPUMEPbl MAaTEMAaTUYECKUX OTKPBITHM POCCHMCKONM M MHUPOBOM MaTEMaTHYECKOH

HayKH

45



HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Kon

1 Uucna v BBIYUCICHUS

1.1 Harypanbnblie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCeT

1.2 Panmonanshbie uncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIC TEPHUOTUICCKIE TPOOH

1.3 Apudmernueckuii KOpeHb HATYpaJbHOUN cTeneHH. J[eHcTBHs ¢ apuMETHYECKUMH KOPHSIMHU HATypAIbHOUW CTETICHU

1.4 Crenens c 1enbIM nokasareneM. CTeneHb ¢ palioHaIbHBIM Moka3areiaeM. CBOMCTBa CTETICHU

1.5 CuHyC, KOCHHYC U TAaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecaTuynble U HATYpaJbHbBIE JOTapU(PMBbI

L7 JleiicTButenbHble yncna. Apudmernyeckue omnepanuu ¢ ACHCTBUTENbHBIMU YuciaMu. [IpuOnkEéHHBIE BBIYMCICHUS, MpaBUia
' OKpYTJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BRIYUCICHUN

1.8 [IpeobOpazoBanue BeIpaKeHUH

1.9 KommuiekcHele uncna
2 YpaBHEHHUsI U HEPABEHCTBA

2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

23 Tpuronomerpuyeckue ypaBHEHUS

24 [TokazarenpHbIC U TOTapUPMUIECKIE YPABHEHHUS

2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
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2.6

HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuuecKre HEPaBeHCTBA

2.9 CucrteMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 YpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILbI
3 OyHKIMH U TpaduKH

11 Oyuknus, crnocodbl 3amanus QyHkuuu. ['paduk dynkumu. Bzanmuo oOpatHbie ¢GyHKUIuU. UETHBIE M HEYETHBIE (PYHKIIHH.
. [lepuonnueckne GyHKINU

12 OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHWH ¢(ynkimun. Hymm ¢yskmmu. IIpomexxyTku 3HakomocTosHCTBA. I[IpomexyTku
' MOHOTOHHOCTH (YHKIMH. MakcuMyMbl U MUHUMYMBI pyHKIMu. Hanbosbiiee 1 HauMeHblee 3HaueHrne GyHKIIUN Ha IPOMEXKYTKE

33 Crenennast GpyHKIHUS C HATYpaJIbHBIM | LIENBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS 71-0i CTENeHN

34 Tpuronomerpuueckune GyHKIIMU, UX CBOMCTBA U rpaduKu

3.5 [TokazarenbHas u norapudmuueckas GyHKLINH, UX CBOMCTBA U IrpaduKu

3.6 Touku paspeiBa. AcuMntoTsl rpadpukoB GyHKUIuN. CBoMCcTBa (PyHKIMIA, HEMPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI ITOCJIE0BATEILHOCTEN

3.8 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
4 Havana maTremaTnueckoro aHanmsa

4.1 ITpousBonnas ¢pynkuuu. [Ipon3BoaHbIe SIeMEHTAPHBIX (QYHKIIMN

42 [IpuMeHeHHe NPOU3BOAHON K HCCIEIOBAHMIO (YHKUMH HAa MOHOTOHHOCTh M OKCTpeMyMbl. HaxokaeHue HauOOJbLIEro u

HAMMCHBIICTO 3HAYCHU S q)YHKI_[I/II/I Ha OTPE3KE
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4.3

[lepBooOpasnas. Murerpain

5 MHoOkecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE U TUNIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlCHUS
7.5 Koopaunats! 1 BEKTOPHI
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

I'eomeTpus.10-11 knmaccsl: yuebH. 1uist obmeoOpa3oBaT. Opranuzanuii: 6a30Bslii u yrinyou. yposau/JI.C.ATanacsH,

B.®.byry308, C.b.Kagomiies u ap. M.: IIpocBemienue

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA
VYueOHuku u yueOHbIe Tocoous o maTeMatuke st 5-11 kimaccoB B popmate pdf. Pexxum nocryna:

https://cloud.mail.ru/public/ctIn/b9ih1Dqtx

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/constructor/
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