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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «l'eomerpusi» 6azoBoro ypoBHs i o0ydaromuxcsa 10 —11 knaccos pazpaborana
Ha ocHoBe denepanbHOro rocyAapcTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEAHEro oouero olOpa3oBaHMs, C y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUM, MPEABIBIAEMBIX K MAaTEMaTHYECKOMY OOpa30BaHHIO, U TPAAULIMUNA POCCUHCKOTO
oOpazoBanus. Peanuszanus nporpamMmbl 0O€CIIEUMBAET OBJIA/JICHUE KIHOYEBBIMU KOMIIETEHLUSMHU, COCTABIISIIOIIMMUA OCHOBY
Ui CaMOpPa3BUTHS W HEMPEPBIBHOTO 00pa30BaHUS, IIEJIOCTHOCTh OOIIEKYJIbTYpHOTO, JTUYHOCTHOTO M TIO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYarOIIHNXCA.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yuyeOHOro Kypca IeOMETpHUM Ha YpPOBHE CpEeIHEro oOuiero oOpas3oBaHus OOYCIIOBJIEHA MPAKTHUYECKON
3HaYUMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00YUYEHHs] TEOMETPUH B HANpPaBJIECHUU JTUYHOCTHOTO Pa3BUTHUS
oOyuatomuxcs, GopMupoBaHusi PyHKIIMOHATHHON MaTEeMaTHYECKON TPaMOTHOCTH, U3yUEHUs APYTUX YIEOHBIX TUCIUILINH.
Pa3zButre y oOyuaromuxcs MpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M TMPOMCXOXKIECHUH TE€OMETPHUUYECKUX aOCTpaKIIUH,
COOTHOLIEHUH PEATLHOTO U UJICATbHOI0, XapaKTepe OTPaKEHUsI MAaTEeMAaTUYECKON HAyKOW SIBJICHHUI U MPOLIECCOB PEATLHOTO
MHUpa, MECT€ TE€OMETPUU B CUCTEME HAyK U POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAyYHOM IO3HAHMM U B IPAKTHUKE
CHocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS YyHAIUXCS, a TAKXKE KAaueCTB MBILIJICHUS, HEOOXOIUMBIX ISt
aJlanTaluyi B COBPEMEHHOM OOIIIECTBE.

['eoMeTpus gBisieTcsi OIHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpEHEro 001Iero o0pa3oBaHus, Tak Kak 00ecreurnBaeT
BO3MO>KHOCTh U3yU€HUS KaK TUCIUIUINH €CTECTBEHHO-HAYYHOW HANpaBIE€HHOCTH, TaK U TYMaHUTapHOM.

Jloruueckoe MblIIeHHE, GOPMUPYEMOE MPU U3YUEHUH OO0YUYaIOLIUMUCS MOHATHUHHBIX OCHOB F€OMETPHH M TIOCTPOECHUU
[EMOYKH JIOTHYECKUX YTBEPKACHHUIA B XOJ/€ PEIICHHUS TECOMETPUUECKHX 3a/1a4, YMEHHE BBIIBUTATh U OMPOBEPTraTh TMIOTE3bI
HETMOCPEACTBEHHO HCIIOIB3YIOTCS MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX OONACTSIX JESITEIHLHOCTH YelIOBEKa.
OpueHTanus 4yenoBeKka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €r0 COIMANBHOTO OBITHA, (POpMa OTpakeHUs
OKpY>KaIOIlIer0 MHUpa, YCJIOBHE YCHEIIHOTO MO3HAaHWS M aKTUBHOTO IMpeoOpa3oBaHMs AEUCTBUTENbHOCTU. OnepupoBaHUE



POCTPAaHCTBEHHBIMU OOpa3zaMu OOBEIUHSET pa3Hble BBl YYEOHOW W TPYAOBOU MACATEIBHOCTU, SIBISETCS OJHUM U3
MPOo(eCCHOHATEHO BaXKHBIX KAdeCTB, MOATOMY aKTyallbHA 3aaada (OPMHUPOBAHHS Y OOYYaIONMIUXCS MPOCTPAHCTBEHHOTO
MBIIUICHAS KaK Pa3HOBUIHOCTH OOPA3HOTO MBIIIJICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJITOTOBKE K IMPAKTUYECKOMN
NEATEIBHOCTH 110 MHOTUM HAaIIPaBIICHUSIM.
Llens ocBoeHUs mporpaMMbl yueObHoro kypca «I'eomeTpus» Ha 0a30BOM ypoBHE 00yueHUs — 00I11e00pa3zoBaTeIbHOE U
OOIIEKYyIbTYPHOE pa3BUTHE OOYyUYAIOIMMXCA dYepe3 o0ecrnedeHue BO3MOXKHOCTH TIPHOOPETCHUS ¥ HCIIOJIh30BaHUS
CUCTEMATHYECKUX TEeOMETPUYECKUX 3HAHUN U JIEUCTBUM, CHEIU(UUHBIX TEOMETPUH, BO3MOXKHOCTH YCHEIIHOTO
MPOJOJIKEHUS 00pa30BaHUS IO CIIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.
[Iporpamma 10 reoMmeTpun Ha 0a30BOM YypOBHE IIpelHA3HAdeHa [JIs OOydYaloIMXCAd CPEeIHEeW IIKOJbI, He
WCIIBITHIBABIINX 3HAUMUTEIBHBIX 3aTPYIHEHUM Ha YpPOBHE OCHOBHOTO 0011ero oopasoBanusi. TakuMm oOpazoM, oOyuaromuecs
Ha 0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTEeMaTUYECKUE YMEHHS, CBSI3aHHBIE CO CHEU(UKON TreoMeTpuu u
HEOOXOJIMMBIE JIJISl dKU3HU B COBpEeMEHHOM o01ecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXHOCTh U3YYUTh F€OMETpHUI0 Oosee
rJIyOOKO, €CTU B JAJIbHEUIIIEM BOSHUKHET HEOOXOAMMOCTh B TEOMETPUUECKUX 3HAHUSIX B MPO(HECCUOHATBHOM NeATeTbHOCTH.
JlocTikeHre e OCBOCHMSI MPOrpaMMbl 00ECTIEUMBAETCS PEIIEHHEM COOTBETCTBYIOIIMX 3aaad. [IpuopureTHhIMU
3ajlauaMu 0CBOeHHs Kypca «I'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBSIOTCS:
e (¢opmMupoBaHUE NPEACTABICHUS O TCOMETPUM KaK YacTH MHUPOBOU KyJIbTYpbl M OCO3HAHHE €€ B3aUMOCBSI3U C
OKPY’KaIOIUM MUPOM;

e (opMupoBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaIICHUS KaK O BaXKHEUIIUX MaTEMaTHYECKUX
MOJIENSX, MO3BOJISIIOIINX OMUCHIBATH U U3y4aTh Pa3HbIC SIBICHUSI OKPYKAIOIIETO MUPA;

e (¢opmMupoBaHHE YMEHHS pPaClO3HABaTh Ha YEpTEkKax, MOJACISIX M B peajbHOM MHUpPE MHOTOTPAHHUKH M Teja
BpallCHUSI;

e OBJIQJICHHE METOJaMU pelIeHUs 3a7a4 Ha OCTPOSHHUS Ha U300paKEHUSX ITPOCTPAHCTBEHHBIX (DUTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMHM TIOHSTHSIMH O MHOTOTPAHHHMKAX M TeJlax BpaIleHUS U HUX
OCHOBHBLIMH CBOMCTBaMU;

e OBJIAQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUMOB 3aja4; (OPMHUPOBAHHE YMEHHUS MPOBOAUTH HECIOXKHBIE
NIOKa3aTEIbHBIE PACCYKICHUS B XOJI€ PELICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0OydYaronuxcsi, MO3HABATEILHON AaKTUBHOCTH,
HCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIILJICHUS;



e (QopMmupoBanue ¢GHyHKIMOHATBLHOM TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU: YMEHHUE PACIIO3HABaTh MPOSBICHHUS
TCOMETPUUYECKUX TOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEATbHBIX JKU3HCHHBIX CUTYAIUSAX W TPH H3yYCHHUH
IPYTUX Yy4eOHBIX NPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpOBATh WX Ha S3BIKE
T€OMETPUHU U CO37aBaTh T€OMETPUUYECKUE MOJEIIH, TPUMEHSITh OCBOCHHBIM T€OMETPUUYECKUIN ammapaT Ui perieHus
PAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OIIECHUBATH MOJTYYCHHBIE PE3YJIbTATHI.

OTnuuuTeNnsHON 0COOCHHOCTHIO TIPOTPAMMBI SBIIICTCS BKIIOYEHHE B KYpPC CTEPEOMETPHH B HadaJle €ro 3y4eHHs 3aj1ad,
peliaeMblX Ha YpOBHE WHTYWTHBHOTO TO3HAHMS, W OINPENENEHHBIM 00pa3oM opraHu3oBaHHas paboTa HajJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUUECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET NPOTEKAHUE HHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K NATBHEUIIIEMY U3YUEHUIO MPEIMETA.

[Ipeanourenue oTnaéTca HATISIHO-KOHCTPYKTUBHOMY METOIY OOYYEHHS, TO €CTh TEOPETHYECKHE 3HAHUS MMEIOT B
CBOCH OCHOBE YYBCTBEHHOCThH MPEIMETHO-TIPAKTUYECKOU AESATEILHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUN Y
y4aluxcsi B Kypce CTepeoOMETPUH MPOBOJIUTCA 3a CUET PEILICHMS 3a/1a4 Ha CO3/laHhe IPOCTPAHCTBEHHBIX 00pa30B U 3a/1a4 Ha
oTepupoOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Co3nanue oOpa3a MPOBOJUTCS C OMOPOM Ha HATJISAHOCTD, 4 ONEPUPOBAHHE
00pa3oM — B YCIIOBUSIX OTBIICYEHUS OT HATJISIAHOCTH, MBICJICHHOTO U3MEHEHUS €r0 MCXOTHOTO COJIeP KaHUsI.

OcHoBHBIE coziepxkaTenbHbIe TMHUU Kypca «['eomerpun» B 10—11 kimaccax: «MHororpanHukny», «IIpsiMble U MIOCKOCTH
B mpocTpaHcTBe», «Tena BpaimieHus», «BeKTopbl U KOOpAWHATHI B MpocTpaHcTBe». DopMUpoBaHME JOTHYECKUX YMEHUMN
pacrpeniensieTcss He TOJBKO IO COACP)KATENbHBIM JIMHUSAM, HO M MO rojamM OOy4YeHHsS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHUs.

Conepxanue o00Opa30BaHUs, COOTBETCTBYIOIEE TMPEAMETHBIM pE3yJbTaTaM OCBOCHHS paboyell MporpaMMBl,
pacrpeieI€HHBIM 10 rojaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJICHHE TCOMETPUUYECKUMHU TTOHSATUSIMU
Y HaBBIKAMHU OCYIIECTBIISIIOCH MOCJIEAOBATEIbHO U MOCTYNAaTeNbHO, ¢ COOIOACHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYAJIUCh B OOIIYI0 CUCTEMY T€OMETPUUECKUX MPEACTABICHUNA 00YUYaIOIINXCsl, pacIIUpss U YIIIyosisis e€,
o0pa3yst MpoYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoautcsa 2 yaca B Henenmo B 10 kmacce u 1 yac B Henemo B 11 kiacce, Bcero 3a ABa roga
o0yueHnus - 102 yueOHBIX yaca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHA cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MpOocTpaHcTBO. lloHATHE 00 akcMOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHOe pacrnosnokeHue IMpsMBIX B IIPOCTPAHCTBE: NEPECEKAOLIMECs, NTapalIeIbHbIE U CKPEIIMBAIOIIMECS IIPAMBIE.
[TapannenbHOCTh MPAMBIX M INIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE NMPSAMBIE B IMPOCTPAHCTBE; MAPAIIIEIBHOCTD TPEX
MPSAMBIX; MAPAJUIENBHOCTh IMPSAMOW M IUIOCKOCTH. YTJIBI C COHANpPAaBIEHHBIMUA CTOPOHAMH; YIOJI MEXAY IPSIMBIMU B
npocTpancTBe. llapamienbHOCTh IIOCKOCTEH: IapajulesIbHBIE IIJIOCKOCTH; CBOMCTBA IAPAJIIEIBHBIX  IIJIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPAdP, KyO, Napajuieenunel; IOCTPOCHUE CEUEHUN.

[leprieHIUKYISPHOCTH NPSIMOM M TUIOCKOCTH: NEPNEHANKYJIISIPHBIE IPSMBIE B IPOCTPAHCTBE, MPSMbIC MMApaJUICIbHBIE U
MIEPIICHIUKYJIIPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYISPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O MpsIMOM
MEPIICHIUKYJISIPHON TIJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY MPAMON U IJIOCKOCTBIO; ABYTPAHHBIN yIOJI, JINHEUHBIN
yroJl IByrpaHHoro yria. [Iepnenaukysisp U HakJIOHHBIE: PACCTOSHUE OT TOYKH O IUIOCKOCTH, PACCTOSHUE OT IPSMOU 10
IUIOCKOCTH, MpOeKlus (Urypbl Ha IUIOCKOCTh. [lepneHIuKyIspHOCTh IMJIOCKOCTEH: MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHOrorpaHHUKH

IloHATHE MHOTOrpaHHMKAa, OCHOBHBIC OJJIEMEHTHl MHOTOIPDAHHMKA, BBIMYKJIBIE W HEBBIIYKJIbIE MHOTOTPAHHMKU,
pa3BépTka MHororpaHHuka. [Ipusma: N-yrospHas npusMa; I'paHd U OCHOBAHUS NPU3MBbI; IpsMas UM HAKIOHHAS NPU3MBIL;
OOKOBas U TOJTHAS TIOBEPXHOCTH MpU3MEbI. [lapamienenunes, mpsIMOYTOJILHBIN MapajuieJenune]] u ero cBorcTra. [lupamuna:
N-yroibHas NHpaMKlia, TPAaHK M OCHOBAaHHWE NUpaMUAbL, OOKOBasi M MOJHAs MOBEPXHOCTh MHPAMU[IbI; MPABHIIbHAS U
yCeY€HHasl NUpaMua. OJEMEHTHl MpU3Mbl W nHUpamuibl. [IpaBuUiIbHBIE MHOTOIPaHHUKHU: TMOHATHE IPABUIIBHOTO
MHOTOTPAaHHMKA; IpaBWIbHAsA IpU3Ma W IPABUJIbHAS NUPaMUIA; IPAaBWIbHASA TPEYrojibHas NHUPAMHUAA W TNPABUIBHBIN
teTpasap; kyO. [IpencraBienne o mpaBHIBHBIX MHOTOTPAHHHUKAX: OKTAa3ap, MoJAeKadap U ukocadap. CedeHus MPU3MBI U
NUPaMU/IBI.



CuMmmeTpust B IIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, NMPSAMOM, IUIOCKOCTH. OJIEMEHTBl CUMMETPUU B
MMAPaMHIAX, NTapaJuIeIICIMIENAX, IPABUIBHBIX MHOTOTPAHHHUKAX.

Boeluucienue 31€MEHTOB MHOIOIPAHHHMKOB: pEOpa, auaroHanu, yriel. [lmomans OOKOBOM MOBEPXHOCTH M MOJHOM
IOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIAJb OCHOBaHMH, TeOpeMa O OOKOBOM IMOBEPXHOCTH HpsiMOM mpusMmbl. [lnomansb
OOKOBOI TOBEPXHOCTU U MOBEPXHOCTU MPABUIBHON MUPaMHbI, TEOpEMa O IUIOMIAAU yceuéHHOW nupamuabl. [lonstue o6
o00bEme. OOBEM NMUpaMUIbI, IPU3MBI.

[TogoOHebIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IJIOIIAAIMU MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TEN.

11 KITACC

TeJsia BpaimeHus

[Munuaapuyeckas MOBEPXHOCTh, 00pa3yolliie LUIUHAPUYECKONW MOBEPXHOCTH, OCh LMIUHAPUYECKONW MOBEPXHOCTH.
[Hunuaap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yrolas U OCh; MIIOMIAAhr OOKOBOM U MOJHOU MOBEPXHOCTH.

KoHnueckast noBepxXHOCTb, 00pa3yrolre KOHUMYECKOM MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU MmoBepxHOCcTU. Konyc:
OCHOBAHHUE W BEpIIMHA, 00pa3yrolas U OCh; IJIOIIa b OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAHUS 1 OOKOBAsi MIOBEPXHOCTb.

Chepa m map: mHeHrp, paauyc, IuaMeTp; IUIOMIAAbL NOBepxHOCTHU cdeprl. B3aumHoe pacnonoxenue chepsl U
MJIOCKOCTH;, KacaTesbHas INIOCKOCTh K cepe; miomaib chepsl.

N300pakeHue Teq BpalleHs Ha MIOCKOCTU. Pa3BEpTka MIIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpaimieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, OMUCAHHBIN OKoJIo cdephl; chepa, BmucaHHas B
MHOTOTPaHHHK, UJIU TEJIO BPAILICHHUSI.

[Tousitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSMOYTOJIBHOTO TapalIe/ICTUIIeIa |
cnenctBus u3 He€. OO0bEM LHUIMHIpPA, KoHyca. OO0BEM 11apa U Mmiomaab chepsl.

[Tono6nbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKY TUIOMIAIMUA MTOBEPXHOCTEH, 00BEMaMHU MOIOOHBIX TEJ.

Ceuenust nwiMHapa (MapajuieNibHO W TEPIEHIUKYISIPHO OCH), CEUEHHS KOHyca (MapajijieIbHOE OCHOBAaHHUIO U
MIPOXOJISIIIEE YEPE3 BEPILHHY), CEUECHHUS 1Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



Bekrop Ha miuockoctM M B INpocTpaHcTBe. CIIOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha 4YHCIIO.
Pa3noxenue BekTopa 1o TpEM HEKOMILIAHApHBIM BeKTopaM. IIpaBuno mapamnenenunena. PemeHue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIPABUII IEUCTBUN ¢ BEKTOpaMH. [IpsimoyronbHas cuctema KOOpAUHAT B IpocTpaHcTBe. KooparHATEI BEKTOPA.
[Ipocreiimne 3aga4v B KOOpPAMHATAX. YTOJ MeXAy BeKropamMu. CKalsIpHOE NMPOU3BEIECHHE BEKTOPOB. BhluncieHue yrios
MEXAY IMPSAMBIMH U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METO/ IPU PEIIEHUH I'€OMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yabTaThl OCBOSHHUS MPOTrpaMMEbI ydeOHOTO npeameTa «MaTteMaThKay XapaKTepu3yIOTCs:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU O0YYaIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
oO0l11ecTBa, MPEJICTABIICHUEM O MAaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYD
rpaXIaHCKOro oOIlecTBa (BBIOOPHI, OMPOCHI M IIp.), YMEHHUEM B3aUMOJECHCTBOBATh C COIMAJIBLHBIMA HMHCTUTyTaMU B
COOTBETCTBUHM C UX PYHKIMSIMU U HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON TPAKJAHCKOW MICHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAIIEMY POCCHUUCKON
MAaTEMATUKH, LEHHOCTHBIM OTHOIICHUEM K JOCTHKEHHUSIM POCCUHUCKHX MATEMATHKOB W POCCUHUCKOM MAaTEMATHYECKOU
IIKOJIBI, K UCITOIB30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAayKaX, TEXHOJOTUAX, c(hepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JyXOBHBIX IIEHHOCTEW POCCUUCKOTO HApo/a; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO
MIOBEACHUSI, CBS3aHHOIO C IPAKTUYECKUM NPUMEHEHHUEM JOCTHKEHUW HAYKH W JEATEIIbHOCTBIO YUYEHOIO; OCO3HAHUEM
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy MyIIEro.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKJIIOYas SCTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
PELICHUH, PACCYKICHUIN; BOCIPUUMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHUSI MIPUMEHSITh MaTeMaTHYECKHE 3HAHUS B MHTEpecax 3JI0pOBOTO M Oe30macHoro odpasa
KWU3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3J0pOBBIO (340pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXKHUM 3aHATUM U
OTIbIXa, peryisipHas (Qu3ndeckas aKTUBHOCTBH); (PU3WYECKOTO COBEPIICHCTBOBAHUS, TMPU 3aHITHSX CIOPTUBHO-
03JIOPOBUTENBHOM AEATENBHOCTBIO.

TpynoBoe BociuTanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K pa3IMuHbIM cdepam IpodecCHOHATBLHOM
NESTETPHOCTH, CBSI3AHHBIM C MATEMAaTUKOW M €€ TMPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei
mpodecCu U PeaM30BBIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI, TOTOBHOCTHIO W CIOCOOHOCTBHIO K MAaTeMaTHYECKOMY
o0pa3oBaHHIO M CamMOOOpPa30BaHUI0 HA MPOTSHKCHUM BCEH >KM3HU, TOTOBHOCTHIO K AKTHBHOMY YYAaCTHIO B PCIICHHH
IIPAKTUICCKUX 3a7a4 MaTeMaTHUYCCKOW HAIIPaBJICHHOCTH.

JK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYJIbTYpHI, IOHUMAaHUEM BJIUSHUS COIMAIBLHO-PKOHOMHYECKUX IIPOIIECCOB Ha
COCTOSIHHE TIPHPOJTHON M COITMATILHOM CPe/bl, OCO3HAHNWEM TJI00ATEHOTO XapaKTepa dKOJIOTHUSCKUX MPOoOJIeM; OpHCHTAIHCH
Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUM JJIs PEIIeHUs 3a7a4d B 00J1aCTH OKPY KaroIIel CpeJibl, IUIAHUPOBAHUS TIOCTYIIKOB H
OIICHKH MX BO3MOXHBIX MOCEACTBUM JIJII OKPY>KAIOIIECH CPeIbl.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKHU U OOIIECTBEHHOM
MPaKTUKHA, TOHUMaHUEM MaTeMaTHYeCKOM HayKH Kak cgepbl UYeTOBEUSCKOW JESITCIHbHOCTH, JTalloB €€ pa3BUTUA U
3HAYMMOCTH JIUI PA3BUTHS IIUBUIIN3AIMH; OBJIAJICHUEM S3BIKOM MaTEMAaTHKHA U MAaTEMAaTHYECKON KyIbTypOor KaK CPEJICTBOM
MMO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIIATH IPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITSIHHOCTh HHINBHIYAJIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIE PE3yJbTaThl OCBOCHHSI TMPOTPAMMBI ydeOHOTO mpeaMera «MaTtemaTHKa» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OeliCmMEUIMU,
VHUBEPCANbHBIMU PeYTAMUBHBIMU OCUCBUAMU.

1) Vhusepcanvuvie nosnasamenvhule Oeticmsus, odecneuusaiom Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCOs,
obyuarowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYIHCAIOWe20 MUPA,; NPUMEHEHUE JI02UYECKUX, UCCIe008amebCKUX onepayull,
YyMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble Jornyeckue 1efcTBUA:

e BBIBJSITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX OOBEKTOB, MOHATHIA, OTHOIICHUNA MEXKITY

NOHATUAMU; (POPMYITHPOBATH OMpPEAENECHUS TIOHATHH; yCTaHABIMBATh CYIICCTBEHHBIM MpPH3HAK KIACCHUPUKAIINH,
OCHOBaHUS 11 000OIIECHNS ¥ CPAaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAJIH3a,;



BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHbBIE U OTPUIIATEIbHBIC, UHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEYHs B (DakTax, JAaHHBIX, HAOTIOJCHUSIX U
YTBEPKIACHUAX; MIpejIaraTb KPUTEPUHN JIJIS1 BBIIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

JenaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIAYKTUBHBIX YMO3aKJIKOYEHUM,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

MPOBOAUTL CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MAaTEMAaTHUUYECKUX YTBEPXKIAEHUU (MpsSAMbIE U OT MPOTHUBHOIO),
BBICTpAUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIbI,

BBIOMpATh CIOCO0 perieHus yueOHOHM 3a1aduu (CpaBHMBATh HECKOJHKO BapHAHTOB pEIICHUs, BbIOMpaTh Hauboiee
MOAXOAIINNA C Y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciienoBarTe/bLCKHe AeiiCTBUS:

MCIIOJIb30BATh BOMPOCHI KaK MCCIEI0BATENBCKUI HMHCTPYMEHT TTO3HAHUS; (POPMYIMPOBATH BOMPOCHI, (PUKCUPYIOIIHE
IPOTHUBOpEYHE, MPOOJIEMy, YCTaHABIMBATh MCKOMOE M JIaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATH CBOIO
MO3UINI0, MHCHHE;

MPOBOANTH CaMOCTOSITEIPHO CIUIAHWPOBAHHBIM OSKCIIEPUMEHT, HCCICIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro OOBEKTa, SIBJICHHS, IPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMH,
poueccamy;

CaMOCTOSTENLHO (OPMYIHpPOBaTH OOOOIIEHWS W BBIBOABI MO peE3yibTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
MCCJICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIICHHUI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKKE BBIJIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIOBUSX.

Pabora c undopmanueii:

BBISIBIIATH JeHUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIi OTBETA HAa BOMPOC U JIJISl PEIICHUS 3a/1a4K;
BbIOMpaTh HMHQOpPMALMIO M3 HCTOYHMKOB PA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
UHTEPIPETUPOBATH UHGOPMALIMIO PA3TMYHBIX BUIOB U (DOPM MpecTaBICHUS;

CTPYKTYpUPOBATh HHPOPMALIMIO, IPEICTABISATH €€ B Pa3IMUHBIX (JopMax, WITIOCTPUPOBATH TpadUiecKH;

OLICHMBATh HAAEKHOCTh HH(OPMALIUU TTO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.



2) Vuueepcanvivie KOMMYHUKAMUGHbBIE Oelicmeus, 00ecneyusaiom CcQOpMUpoSaHHOCMb COYUATbHBIX HABLIKOG
00yYaAOUUXCHL.
OO0menne:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKJIEHUS B COOTBETCTBUHM C YCIOBUSMH M LEISIMU OOIIEHUS; SCHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN pe3ybTarT;

B XOJ€ OOCYXXIEHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMbI, pEIIaeMOW 3aJauH,
BBICKA3bIBaTh WJCH, HAICJICHHbIE HA TOHWCK PEIICHHUS; COIMOCTABJISThH CBOU CYXACHUS C CYXICHUAMH JAPYrUX
YYaCTHUKOB JIHajora, OOHApYXKMBATh pa3jM4Me U CXOJCTBO IMO3WIMM; B KOPpPEKTHOH QopMme G(HopMyIHpoBaTh
pa3HOrIacus, CBOM BO3PAXKEHUS;

MPEACTABISATh PE3YJbTaThl PEIICHUs 33Jaud, HKCIIEPUMEHTA, MCCIIEOBAaHUs, IPOEKTA; CAMOCTOSTENBHO BBHIOMPATH
(opMat BBICTYIUIEHHS C YYETOM 3a/1a4 MPE3EHTAUUN U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHuvecTBo:

MOHUMATh M MCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIAMBUIYAJTbHON pabOThI MPU pelIeHUN yu4eOHBIX 3aj1ay;
IPUHUMATH 11€7Th COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATH OPTAaHU3AIIUI0 COBMECTHOM pabOThI, PACTIPECNISATh BUIBI
paboT, 1OroBapuBaThCs, 00CYkKIAATh MPOIIECC U PE3YIbTaT pabOTHI; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCYXJACHUS, OOMEH MHEHUM, «MO3TOBBbIE€ IITYPMbI» U HHBIC);
BBITIOJIHATh CBOIO YacTh paOOThl M KOOPJUHUPOBATH CBOM JCHCTBUSA C JPYTMMHU UJ€HAMU KOMAaHJbI; OIEHUBAThH
KaueCTBO CBOETO BKJIa/ia B OOIIMIA MPOAYKT MO KPUTEPHSIM, CPOPMYITMPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBHSI.

3) Vuueepcanvuvie pecynamugnsle Oelicmaus, 0becneuusarom GopmMupo8aHue cmvlCl08biX YCMAHOBOK U HCUZHEHHBIX

HABBIKO6 JIUYHOCMU.

Camoopranusanus:

COCTAaBJISITH IUIAH, JITOPUTM PEIICHUS 3a/1a4¥, BRIOUPATh CIIOCO0 PEIIeHHUs ¢ yUETOM UMEIOIIUXCSI PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YIETOM HOBOM
uHopMarmm.

CaMOKOHTPOJIb:



e BJAQJACTh HABBIKAMHU IIO3HABATEIBLHON peQIEKCHMM KaK OCO3HAHHMS COBEPIIACMBIX JACHCTBUM M MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJIHTATOB; BIAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauu;

e TIPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUHN 3aJa4d, BHOCUTh KOPPEKTUBHBI B JCATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE peE3ysibTaTa LEJIU U YCJIOBUSIM, OOBSICHATH MPUYUHBI JTOCTHKECHUS WIM HEIOCTHUKECHHS
PEe3yJbTaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh MOHATUSIMH: TOUKA, TIPSIMast, TUIOCKOCTb.

[IpuMeHATH aKCMOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUN TEOMETPUUICCKUX 3a/1ad.

OnepupoBath MOHATUAMHU: MAPATUICTBHOCT U MEPIICHAUKYISIPHOCTh MPSAMBIX U TNIOCKOCTEH.

KnaccuduimpoBats B3auMHOE pacroioKeHUe MPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: TBYTPAHHBIN YTOJI, TPaHW JABYTPAaHHOTO yTJia, peOpo ABYTPAHHOTO yria; JUHEWHBIH Yol
ABYTPAHHOTO YTJIa; TpaayCcHas Mepa IBYTPaHHOTO yTJa.

OnepupoBarh MOHATUSAMH: MHOTOTPAHHUK, BBITYKIBIM M HEBBIMYKJbII MHOTOTPAHHUK, SJIEMEHTHI MHOTOTPAaHHUKA,
MPaBUJILHBI MHOTOTPaHHUK.

Pacmo3naBaTh OCHOBHBIC BUJIbI MHOTOTPAaHHUKOB (TUpaMuIa; MprU3Ma, MPSMOYTOIBHBINA MapajuieNenumnes, Kyo0).

KnaccudummpoBath MHOTOTpaHHWKH, BBIOMpas OCHOBaHHUS JUIA KiacCHUPHWKaruy (BBIMYKIBIE W HEBBITYKIIbIC
MHOTOTPaHHHKH; TIPaBUIbHBIC MHOTOTPAaHHUKH, MPSMBIC U HAKJIOHHBIC TIPU3MBI, TApajUICIISITATICIIBI).

OnepupoBarh MOHATUAMH: CEKYINAas INTIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEUEHUH, UCTIONIb3YS METO]T CJICIOB.

CTpouTh CEYEeHHS MHOTOTPAHHUKOB METOIOM CJIEIOB, BBIMNOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH W3 PHUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYP: BUII CBEPXY, COOKY, CHU3Y.



PemaTe 3amaum Ha HaxOXKJEHHWE T€OMETPUYECKUX BEJIMYMH MO 00pa3laM WIM alropuTMaMm, NMPUMEHSsS W3BECTHbBIC
AQHAJIMTUYECKUE METObl MPU PEUICHUU CTAHJAPTHBIX MATEMATHUYECKUX 3a/1ad Ha BBIUYMCICHHUE PACCTOSHUN MEXIY JBYMSI
TOYKAMH, OT TOYKHU JI0 MPSIMOM, OT TOYKH JIO TIOCKOCTH, MEXY CKPEITUBAIOITUMUCS MPSIMBIMHU.

Pemate 3amaum Ha HaxOXJEHHWE T€OMETPUYECKMX BEJIMYMH 1O 00paslaM WIH ajJropuTMaM, MPUMEHSSI U3BECTHBIE
aHATUTUYECKUE METOJbl TpU pEHICHUH CTaHAApTHBIX MAaTeMAaTHMYeCKMX 3a7ad Ha BBIYUCIICHHE YIJIOB MEXIY
CKPEILUBAIOIIUMUCS MPSMBIMH, MEXIY MPSMOU U IIIOCKOCThIO, MEXY MIIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Breruucnars 00bEMBI M IUIOMIAM MOBEPXHOCTEW MHOTOIPAHHUKOB (MpuU3Ma, MHUpaMuaa) ¢ NpUMEHEHHEM (HOpMYII,
BBIYUCIISITh COOTHOIICHUS MEXKTy TUIOIIAISIMU TTOBEPXHOCTEHN, 00bEMaMu TTOAOOHBIX MHOTOTPaHHUKOB.

OrniepupoBaTh NOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IJIOCKOCTh
CUMMETPUU QUTYPBHI.

N3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (PUTypax,
MIPEICTABIICHHYIO Ha YEPTEKaX U PUCYHKAX.

[IpumensaTy reomeTpuyeckue (PaxThl NI PEIICHUS CTEPEOMETPUUYECKHUX 3aJ]lay, MPEIOoJIaraloiuX HECKOJBKO IaroB
pEIIeHUs, €ClId YCIIOBUS PUMEHEHHUS 3a1aHbl B SBHOU (popme.

[IpuMeHsATh MpOCTEWIINEe NPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbI MPHU PEIICHUU
CTEPEOMETPUYECKHUX 3a/aY.

[IpuBoIUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE M KU3HU, PACIO3HABATH MPOSIBIICHUE 3aKOHOB
T€OMETPHUU B UCKYCCTBE.

[IpuMeHsTh MOMyYEHHBIE 3HAHUS HAa MTPAKTUKE: aHATU3UPOBAThH PEATbHBIEC CUTYAllUH U IPUMEHSITh U3yYCHHBIE TOHSATHUS
B MPOIIECCE TONCKA PEIISHUs] MaTeMaTHYeCKU ChOPMYJTUPOBAHHON MPOOJIEMBI, MOJICTUPOBATH pPealIbHbIe CUTYAlIMH Ha SI3BIKE
Tr€OMETPHUH, UCCIIEOBATh MOCTPOSHHBIE MOJCIH C UCIIOJIb30BAHUEM I€OMETPUUYECKUX MMOHATHI U TEOpeM, amnmapara ajareopsl;
peniaTh NpakTUYECKUE 3a]]a4H, CBI3aHHbBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMUUH.

11 KUIIACC

OnepupoBarTh NOHATHAMHU: LWJIUHAPUYECKAs] MOBEPXHOCTh, 00pa3yrollue LWIMHAPUYECKON MOBEPXHOCTH; LIMIMHAID;
KOHMYECKAsl IOBEPXHOCTbh, 00pa3yroline KOHNYECKONW TOBEPXHOCTH, KOHYC; c(hepruecKas IOBEPXHOCTb.
Pacnio3znaBath Tena BpaleHus (IMIMHAP, KOHYC, cdepa u map).



OOBACHATH CLIOCOOBI TIOJYUYEHUS TEJl BPALLICHUSI.

KnaccudummpoBats B3auMHOE pacioioKeHne chepbl U MIOCKOCTH.

OnepupoBarh NOHATHSAMH: INAPOBOK CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CErMEHTA; LIApPOBOM CIIOM, OCHOBAHHE
IIAPOBOTO CJI0, BHICOTA IIAPOBOTO CJIOS; IIIAPOBOI CEKTOP.

Boruucisate 00BbEMBI U IUTOIIAIA TOBEPXHOCTEHN TEJ BpallleHus, TEOMETPUUECKUX Tell C IpUMeHEeHUueM hopmy.

OmnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BIUCAHHBIA B cpepy M OMUCAaHHBIA OKOJO cdepsl; chepa, BOUCAHHAS B
MHOTOTPaHHHK HIIM TEJIO BPAIICHHUS.

BbI4ucnsaTe COOTHOIICHHS MEXKAY TUIOMIAIIMUA MTOBEPXHOCTEH M 00bEMaMU MOTOOHBIX TEJI.

N306paxaTh u3yyaemble GUTYphl OT PYKH U C IPUMEHEHUEM IIPOCTHIX YEPTEKHBIX HUHCTPYMEHTOB.

BbINnonHATE (BBIHOCHBIE) IUIOCKME YEPTEXHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJA CBEpXY, COOKY, CHU3Y;
CTPOUTH CEUCHUS TEJ BPAILLICHUSI.

W3Bnekatb, HHTEPIIPETHPOBATh U MPEOOPa30BBIBATh WHPOPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (huUrypax,
NPEJICTABICHHYIO HA YepPTEeKax U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInonHATE AeWCTBUS CI0XKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOKEHUS BEKTOpA Ha YUCII0, OOBSICHAThH, KAKUMU
CBOMCTBaMU OHU 001a/1a0T.

[TpuMeHsITh paBUIIO TapajuIeeHIIe 1a.

OnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PAaBEHCTBO BEKTOPOB,
KOOpJMHATBI BEKTOpa, Yrojl MEXIy BEKTOpaMH, CKaIspPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHbIE M KOMILUIaHAPHBIE
BEKTODBI.

HaxoauTh cyMMy BEKTOPOB M MPOM3BECHHE BEKTOPA Ha YUCIIO, YTOJ MEXAY BEKTOPAMH, CKAIIPHOE MPOU3BEIACHHE,
packiabIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOpUHAT.

[IpumensTh reomerpuueckue (HakThl A7 PEUICHHUs] CTEPEOMETPUUYECKUX 3ajad, MPEearoJiaralolliiX HECKOJbKO IIaroB
pElIeHus], €ClId yCIIOBUS MPUMEHEHHUs 3a1aHbl B ABHOU (popme.

Pemate mpocreiiiiine reoMeTpuiYecKre 3a/1adyu Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOI'O METO/1A.

Pemarp 3amaum Ha J0Ka3aTeNbCTBO MATEMATHUECKUX OTHOIIEHUN M HAaXOXKICHHE TE€OMETPUYECKHX BEJIMYHUH IO
oOpa3iam Win alropuTMam, NPUMEHsST H3BECTHBIE METO/IbI IPU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a]1a4.



[IpuMeHATh MpOCTEMIINE NPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbl IIPH PELICHUHU
CTEPEOMETPUYECKHUX 3a]1a4.

[IpuBOANTH MpPUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KU3HU, PACIIO3HABATH MPOSBICHHUE 3aKOHOB
I€OMETPUHN B HCKYCCTBE.

IIpuMeHATH MOJyYEHHBIE 3HAHKS Ha MIPAKTUKE: aHAJM3UPOBATh PEAIbHbIE CUTYallUN U PUMEHSTh U3YYCHHBIEC TIOHATHS
B IIPOIIECCE TIOUCKA PELICHUS] MaTEMATHUYECKU C(hOPMYIUPOBAHHOMN MPOOIEMbI, MOIETUPOBATh PEATIbHBIE CUTYallMH HA SI3bIKE
r€OMETPHUH, UCCIIEI0BATh MOCTPOECHHBIE MOJIENU C UCIIOJIb30BAHUEM F€OMETPUUYECKUX TOHITHI U TEOpEM, anmnapara ajareopsl;
penaTh NPakKTUYECKUE 3a]a4H, CBSI3aHHbIE C HAX0K/IEHHUEM I€OMETPHUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Konrpoububie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
[ToBTOpeHue, 00001IeHUE, CUCTEMATH3AIUS 3HAHUH.
1 BxomHas koHTposbHas paboTa. 3 1
bu6mmoreka [IOK
2 Tena ppamteris 12 https://m.edsoo.ru/1c209e37
" bubnuorexa [JOK
3 OObemer Tex > 1 https://m.edso0o.ru/1c209e37
bu6mmoreka [JOK
1
4 BeKTopsl 1 KOOPAMHATEI B IPOCTPAHCTBE 10 https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
5 IT i 4 1
OBTOpEHHE, 0000IIIEHIE, CUCTeMaTH3alls 3HAHUH https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 1
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11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrtpoasn  IIpakTuuec op
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
ble padoTbl  KHe padoThl
pecypcsbl
1 [ToBTOpeHue maTepuana, usydeHHoro B 10 1
KJ1acce.
5 [ToBTOpEeHue marepuaina, u3yueHHoro B 10 1
KJ1acce.
3 BxomHast koHTposIbHAs paboTa 1 1
4 Cdepa u map: UeHTp, paanyc, TUaMeTp; 1 bubnuorexa [JOK
TUIOMIA/Ib TOBEPXHOCTHU ChEPHI https://m.edsoo.ru/0341bc2b
B3anmuoe pacnionoxerue cepsl U II0CKOCTH;
5 KacarelibHasl INIOCKOCTh K cepe; mioman 1 bubmorexa HOK
pe; B https://m.edsoo.ru/bed12a43
cdepsl
6 Nzobpaxenue cdepsl, 1mapa Ha MIOCKOCTH. 1 bubnmnoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
[{unuaapuyeckas MOBEPXHOCTb, 00Opa3yrolne
7 WIMHIPUYECKOI MTOBEPXHOCTH, OCh 1 bubmmorexa [OK
H AP . p ’ https://m.eds00.ru/6054b8c1
[UIHHIPAYECKON TTOBEPXHOCTH
[Humuuap: ocHOBaHUS 1 OOKOBast TOBEPXHOCTb,
8 o0pasyromas 1 oCh; INIOMAaAs OOKOBOH U 1 bubmmorexa [TOK
pesy ’ https://m.eds00.ru/188f6216
MOJTHOM MOBEPXHOCTHU
N3o0pakeHune MumMHIpa HA TUIOCKOCTH.
9 Pa3péprka nmmmaapa. CeueHus HWIMHAPA 1 bubnnorexka [HOK

(MI0CKOCTHIO, NapaIeIbHOW WIIN
NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)

https://m.edsoo.ru/016e25eb
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Konunueckast moBepxHOCTh, 00pasyromiue

bubmuorexa [JOK

10 i
KOHI/I‘ICCKOI:I MOBEPXHOCTH, OCh U BEpIINHA https://m.edsoo.ru/c94baggb
KOHUYECKOU OBEPXHOCTHU
Konyc: ocHOBaHme 1 BepinHa, 00pa3yromas u

11 ocy};mo aab 601(01301711:1 MOJIHOM P bubmmorexa [JOK

> HHTOTHaA https://m.eds00.ru/897dd3b2
MOBEPXHOCTH

12 Yceu€HHBIH KOHYC: 00pa3yoIre U BBICOTA, bubnunoreka HOK
OCHOBaHHSA U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300paxeHne KoHyca Ha MIOCKOCTH.

13 Pa3eéptka konyca. CeueHus KoHyca bubnnoreka [JOK
(TUTOCKOCTBIO, MapauIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO0, IPOXOIAIIEH Yepe3 BEPIIUHY)

14 KoMOuHamust Ten BparieHus u bu6mmoreka [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OIUCaHHBINA OKOJIO c(epsl;

15 cdepa, BllMcaHHAsi B MHOTOTPAHHUK UJIU B TEJIO bubmmorexa [OK

pa, P https://m.eds00.ru/0b136158
BpaleHus
16 [TonsiTne 06 00béMe. OCHOBHBIE CBOWCTBA bubmuorexa [JOK
00BEMOB TeEN https://m.edso0.ru/26a03fb7
N bubnmoreka [JOK
17 06
EM IIHATIpa, KoHyea https://m.eds00.ru/5513d87b
N bubnmnoreka [JOK
18 06
M apa 1 oAk Cepa! https://m.edsoo.ru/d189bde2
[TomoOHbBIE Tena B IPOCTPAHCTBE.
19 COOTHOIIICHHS MEXTy TUTOIIATMHU bubmmorexa [JOK
N fly e https://m.edso0.ru/810cfleb
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

20 KontponpHas pabora no temam "Tena bubnuoreka [IOK
BpameHus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab

21 BekTop Ha MJI0CKOCTH M B MPOCTPAHCTBE bubnmuorexa [JOK
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https://m.edsoo.ru/5caefclb

22 Clio)keHHUE ¥ BBIUUTAHUE BEKTOPOB bubmmorexa [JOK
P https://m.edso0.ru/23f4f089
23 YMHOXKEHUE BEKTOpa Ha YHCIIO bubmorexa LHOK
P https://m.edsoo.ru/dee379eb
Pasnosxenue BekTopa mo Tpém
24 HEKOMILIaHApHBIM BekTopam. [IpaBuiio bubmorexa LHOK
P pam- =P https://m.edsoo.ru/a28fd74e
napasureNienumne/a
o5 Pemenue 3anau, cBA3aHHBIX C IPUMEHEHUEM bubnuorexa [JOK
MpaBWI IEUCTBUM C BEKTOpaMH https://m.edso0.ru/5a827900
26 KoopanHaTHO-BEKTOPHBINA METO/I ITPU bubnunoreka [JOK
PELICHUU TEOMETPUYECKHUX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpsiMmoyronbHas cucTeMa KOOpAUHAT B
27 1| pOCT Z.ZICTBC Koopaunnatst BI;IllcTo a bubmmorexa [JOK
pocTh . ’ P pa- https://m.edso00.ru/48db7058
[Ipocreiimue 3a1a4u B KOOPAUHATAX
28 VYron mexnay Bektopamu. CKasipHOE bubnuorexa [JOK
IIPOU3BEJECHNUE BEKTOPOB https://m.edsoo.ru/725effc4
29 Brrunciienue yriioB Mexay NpsMbIMU U bubnuorexa [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
30 [IpakTuueckas pabota no Teme "BekTopsl 1 bubmuoreka [IOK
KOOPAWHATHI B MPOCTpaHCTBE" https://m.edso0.ru/77c22fc5
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
31 3HaHuil. OCHOBHBIE (DUTYPBI, (DaKThI, TEOPEMBI bubnmorexa LIOK
' YPEL > TeO0P https://m.eds00.ru/1780ba5d
Kypca IUIaHUMETPUHU
[ToBTOpEeHmE, 0600IIEHNE U CUCTEMATH3AIIHS
32 3HaHMNA. 3a/1a4¥ JIaHUMETPUU U METOBI X bubmmorexa [OK
e P A https://m.edsoo.ru/4dffdad7
pelIeHus
33 Hrorosasi koHTpOBHAs paboTa bubmorexa HOK

https://m.edsoo.ru/ec24dfc2
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34 [ToBTOpenue, 00600IIEHNE U CUCTEMATH3AIHS 1 bubmumorexa [IOK
3HaHUU https://m.edsoo.ru/f465d10e
OBULIEE KOJIMYECTBO YACOB I10 34
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMBI
10 KJTACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOIM IPOrpaMMBbI Cpe/IHero 0o1iero
HPOBEPHEMOTO o0pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
7.2 [IpuMeHsTh aKCMOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX NP PELICHUH T€OMETPUUYECKUX 3ajau
7.3 OnepupoBaTh NOHATUSAMU: NapaIEIbHOCTh U MEPHEHAUKYISIPHOCTD MPSMBIX U IUIOCKOCTEN
7.4 KrnaccugunupoBars B3aMMHOE pacioioKeHUE IPSIMbIX U IUIOCKOCTEHN B MPOCTPaHCTBE
25 OnepupoBaTh MOHATUSIMU: ABYTPAHHBIN yroJl, TpaHd ABYTPAHHOTO Yyrja, peOpo ABYTPAaHHOIO YIJa, JIMHEHWHBIA Yroj
' JBYTPaHHOIO yIJIa, FpaycHasl Mepa JBYIPaHHOIO yIiia
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBIMYKJIBIH U HEBBITYKJIbIH MHOTOTPAaHHHUK, 3JIEMEHThl MHOTOTPaHHHKA,
' NPaBUIbHBII MHOTOTPAaHHUK
7.7 Pacnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (IMTUPaMUAa, IpU3Ma, MPSMOYTOJIbHBIN Mapajienenumnes, Kyo)
- g KnaccudunupoBaTb MHOTOrpaHHMKH, BBIOMpas OCHOBaHHMS Ui KJIacCH(PUKAIMK (BBITYKJIblE W  HEBBITYKJIbIE
' MHOTOTPaHHUKH, MPaBUJIbHbIE MHOTOTPAHHUKH, MIPSIMbIE M HAKJIIOHHBIE MTPU3MBI, TapasuIeIeHUIe /bl)
7.9 OnepupoBaTh NOHATUAMU: CEKYILAs INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
7.10 OOBSCHATD MPUHITUTIBI TTOCTPOCHUS CEYCHH MHOTOTPAHHUKOB, UCTIOJIB3YSI METOJI CIIE0B




CTpOI/ITB CCUCHUA MHOI'OI'PaHHUKOB METOAOM CJIEIO0B, BBIIIOJIHATH (BBIHOCHBIC) IIJIOCKHE YEPTCIKU U3 PUCYHKOB IIPOCTHIX

[ 00BEMHBIX (UTYp: BH] CBEPXY, COOKY, CHU3Y
Pemate 3amauM Ha HaxXOXJEHHE T€OMETPUYECKHX BEIMYMH 1O 00pa3naM WM aIropuTMaM, IpPUMEHSS U3BECTHBIC
7.12 AQHAJIUTUYECKUE METO/IbI IIPU PELIEHUH CTaHAAPTHBIX MAaTEMATUYECKUX 33Jad Ha BBIUMCIIEHUE PACCTOSHUN MEXITY IBYMs
TOYKaMHM, OT TOUKH JI0 MPSMOM, OT TOUKH J10 INIOCKOCTHU, MEXKY CKPEIIMBAIOIIMMHUCS ITPSIMBIMU
Pemate 3amauM Ha HaxXOXJEHHE T€OMETPUYECKHX BEIMYMH 1O 00pasnaM WM alropuTMaM, IpPUMEHSS U3BECTHBIC
7.13 AQHAJIUTUYECKUE METOJbl IPH PpEIICHUH CTaHIAPTHBIX MaTEeMAaTHYEeCKUX 337ad Ha BBIYMCICHHE YIJIOB MEXIY
CKPEIIMBAIOIIUMHUCS PSIMBIMU, MEKY MIPSMON U INIOCKOCTHIO, MEK/Y IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB
- Boraucnare 00bEMBI M IUIOMIAM TOBEPXHOCTEH MHOTOTPAaHHHKOB (TMpH3Ma, MUpaMUAa) ¢ NpUMEHEHHeM (Gopmyi,
' BBIYHUCIIATH COOTHOLICHUS MEXY IUIOINAASIMU IOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAaHHUKOB
2 16 OnepupoBaTh NOHATUSAMU: CUMMETPUsI B IIPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IUIOCKOCTb
' CUMMETpUHU (UTYyphI
216 N3Bnekatb, mpeoOpa3oBbIBaTh W MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETpHUYECKUX (urypax,
' IIPEJICTAaBICHHYIO HA YepPTEKax U PUCYHKAX
217 [IpumensaTs reomerpuueckue (akTbl IS PELICHHs] CTEPEOMETPUUYECKUX 3a/ay, MPEANoyararoiiiX HECKOJbKO IIaroB
' peLlIeHHs], €CITU YCIIOBUS IPUMEHEHU 3a/1aHbl B IBHOU (opme
218 [IpumenaTs npocTEMIIME NPOrpaMMHBIE CPENCTBA U AIEKTPOHHO-KOMMYHHMKAIMOHHBIE CHCTEMBI IIPU PEIICHUU
' CTEpEOMETPUYECKHUX 3a/1ad
219 [TpuBOIUTE MpUMEpPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE M JKU3HHU, paclo3HaBaTh IPOSBIEHUE 3aKOHOB
' TEOMETPHUH B UCKYCCTBE
[IpumenATs NOMyYEeHHBIE 3HAHMSI HA MIPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYallUM U IPUMEHATh U3YUYEHHbIE IOHSTHS B
220 npolecce MOMCKA PEIIeHUs MaTeMAaTU4eCKH C(OpPMYJIMPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pealbHbIE CUTYallMM Ha

A3BIKC T'COMCTPUHU, UCCIICAOBATH MOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUEM I'COMCTPUICCKUX MMOHATHI U TCOPCM, allrapara

anre6pbl, pelaTh NPAKTHYCCKUEC 3aaa4U, CBA3AHHBIC C HAXO0XACHUEM I'COMCTPUICCKUX BEJIMYHNH




11 KIIACC

Kox IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0o1ero
HIPOBEPTIEMOTO o0pa3oBaHus
pe3yJabTara
6 I'eomerpus
6.1 OnepupoBaTh NOHATHAMH: IMJIMHAPHYECKAS MMOBEPXHOCTh, 00pa3ylomue MMIMHAPUICCKON MOBEPXHOCTH, LWIMHAD,
' KOHHMYECKasi IOBEPXHOCTb, 00pa3yloIine KOHUYECKONH TOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb
6.2 PacnioznaBats Tena BpaiieHus (HUIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIIOCKOCTH
65 OnepupoBaTh MOHATUSAMH: IIAPOBOM CEIMEHT, OCHOBAaHHE CErMEHTAa, BbICOTA CETMEHTA, IIApOBOW CIIOM, OCHOBaHUE
' IIapOBOTO CJI0S1, BBICOTA IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Borancnare 00bEMBI 1 TUIONIAAM TOBEPXHOCTEH TN BpallleHHsI, TEOMETPUUECKUX TeJl C IPUMEHEHHEM (HopMyIT
67 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy U OMUCAHHBIM OKOJO cdepsl, cdepa, BOUCAHHAS B
' MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS
6.8 BBIUUCIIATE COOTHOIIEHUSI MEXKTY TIIOMIAIMH TOBEPXHOCTEH M 00bEMaMH MTOTOOHBIX TEI
6.9 N300pakaTh n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHHUEM TTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BoinonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (QUryp: BHJI CBEpPXY, COOKY, CHHU3Y;
- CTPOUTH CEUSHHSI T BPAILLICHUS
6.11 W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPa30BbIBATE HH(OPMAIMIO O MPOCTPAHCTBEHHBIX N'€OMETPHUECKUX (QUrypax,

IIPEICTABJICHHYIO HAa YEPTEKAX U PUCYHKAX




[IpumensTh TeoMeTpruecKkre (GaKThl Ui PEIICHHUsS] CTEPEOMETPHUECKUX 3a/1ad, MPEANOIAaraloluX HECKOJIBKO IIaroB

o1z peIIeHMs, €ClIi YCIOBUS IPUMEHEHUS 33/1aHbI B IBHOW (hopme
6.13 OrepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBInonHATE AEHCTBUSL CIOXKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOXKCHUSI BEKTOpPAa Ha YHCIO, OOBSCHSITS,
' KaKMMHU CBOWCTBAaMH OHH 00Ja1al0T
6.15 [IpumensTs npaBuiIo Napauieaenuneia Ipyu CI0KEHUN BEKTOPOB
OnepupoBaTh MOHATUSAMH: JIEKAPTOBBI KOOPIUHATHI B MIPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpPa, PABEHCTBO BEKTOPOB,
6.16 KOODPJMHATHI BEKTOPA, YTOJI MEX/1y BEKTOpaMH, CKaJIIPHOE IIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE ¥ KOMIUTAHAPHBIC
BEKTOPBI
6.17 Haxoaute cyMMy BEKTOPOB M IPOM3BEJCHUE BEKTOpA Ha YHCIIO, YIOJ MEKAY BEKTOpaMH, CKaIIpHOE MPOHU3BEICHNUE,
pacKJIagpIBaTh BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3amaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKApPTOBOW CHCTEME KOOPIMHAT
6.19 Pemrates npocreiimme reoMeTpuyecKre 3aJaui Ha TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a
6.20 Pemrate 3amaum Ha MOKa3aTeIbCTBO MATEMAaTHYECKHWX OTHOLICHWH W HAXOXKJEHHE TEOMETPUYECKHX BEIHYUH TI0
' o0pa3iaM WM alropuT™Mam, MPUMEHSSI H3BECTHBIE METOBI IIPH PEIICHUH CTAaHIAPTHBIX MAaTEMAaTHYECKHX 33124
6.1 [MpumeHsATh TpoOCTEiIe NPOrpaMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMbI TPH PEIICHUU
' CTEpPEOMETPUIECKUX 337144
6.22 [TpuBOANUTH TIPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KU3HH, PACIO3HABATH MPOSBICHUE 3aKOHOB
' TE€OMETPHUH B UCKYCCTBE
[IpumeHsATh MONMyYeHHBbIE 3HAHHWS Ha TPAKTHKE: aHAIM3MPOBATh pPEAbHBbIE CHUTYallMd W TNPHMEHSTH H3Y4YCHHBIC
6.3 TIOHATHUSL B TIPOIECCE IMOWCKA PEIICHUs] MaTeMaTHYeCKH C(HOPMYIMPOBAHHOW MPOOIIEMBI, MOJIEIUPOBATh PEabHbIC

CUTyalluUu Ha A3BIKC I'COMCTPUHU, UCCIICAOBATL IMOCTPOCHHBIC MOACIIN C UCIIOJB30BAHUCM I'€COMCTPHUICCKUX MIOHATUH U

TEOPEM, allrapara anre6pH, peaTh NPpaKTHYCCKUEC 3ada4u, CBA3AHHBIC C HAXO0XACHUEM I'€COMCTPUUCCKHUX BEJIMUYUH




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

7.1

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

I'eomerpus

OCHOBHBIC TOHATHS CTCPCOMCTPHHU. TO‘-IKa, npsamas, IIIOCKOCTb, HNPOCTPAaHCTBO. ITousiTue 00 aKCHOMATHYECKOM IMOCTPOCHUU

CTCPCOMETPHUUN: AKCUOMBI CTCPCOMETPHUHA U CIICACTBUS U3 HUX

7.2

B3aumHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajUIeIbHBIE M CKPELIMBAIOLIUECS IPSIMBIE.
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapajuleIbHbIE MPSIMbIE B IPOCTPAHCTBE, MapalIeIbHOCTh TPEX MPSAMBIX,
NapaJuIeJIbHOCTh MPSMOW M IUIOCKOCTH. YTIJIBI C COHAIpPaBJIEHHBIMM CTOPOHAMM, YIOJI MEXAY NpPSIMBIMH B IIPOCTPAaHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaulebHbIE IUIOCKOCTH, CBOWCTBA MapajlIeNIbHBIX IUIocKocTel. IIpocreiimume mpocTpaHCTBEHHBIE

(GuUrypsl Ha MJIOCKOCTU: TETpa’p, KyO, Mapajuienenumnes, HOCTpPOeHUE CeUeHHH

7.3

7.4

[lepieHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: TNEPHEHAMKYISPHbIE TPSAMbIE B IPOCTPAHCTBE, IMPAMBIE MapajuIeIbHbIE U
NEePIEeHIUKYIAPHbIE K IJIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH NMPSAMOM M IJIOCKOCTH, TEOpEMa O MPSMOM MepHneHAUKYISIpHON
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXAY MPSMON M IMJIOCKOCTBIO, IBYI'PAaHHBIM yroJl, JIMHEHHBIM yroyl ABYrPaHHOIO YIJIA.
[leprieHauKyNIAp U HAKIOHHBIE: PACCTOSHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSHUE OT MPSIMOW JI0 MJIOCKOCTH, MPOEKIMS (UTYyphl Ha
IJIOCKOCTh.  [lepneHauKyIApHOCTh  IUIOCKOCTEH: IpU3HAK IEPIEHIUKYISAPHOCTH JABYX IUIOCKocTed. Teopema o0  Tpéx
NEePIEeHIUKYIIpax

[lonsiTHE MHOrorpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOIOI'DAHHHKA, BBIIYKJIBIE W HEBBIIYK/IbIE MHOTOIPDAaHHUKH, pa3BEPTKa
MHororpaHHuka. [Ipusma: N-yrosnbHas nmpusma, T'paHM U OCHOBAHMs NPHU3MBI, IpsMas M HAKJIOHHAs IPU3MbI, OOKOBas M MOJIHAs
NOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsMOYyrojabHbIM MapajjiesieNuIe] U ero cBoiicrBa. I[Iupamupa: N-yrosnbHas nupamuia,

IrpaHd ¥ OCHOBAaHME MUPAMHUJBI, OOKOBas U MOJHAs MOBEPXHOCTb MUPAMU[bI, MpaBUIbHAS M yceu€HHas NMHUpamMuaa. DJIEMEHTHI




npu3Mel U nupamuzbl. 1IpaBuibHEIE MHOTOTPAaHHMKU: IOHATHE MPABWIIBHOIO MHOTOIDAaHHUKA, IPaBWIIbHAS IIPU3Ma U NpaBUJIbHAs
nupamMuaa, MpaBuibHasE TPEyrojbHas MUpaMUIa M NPaBWIBHBIA TeTpasap, KyO. IlpeacraBieHne o mpaBHIBHBIX MHOTOTPAaHHHKAX:

OKTadAp, A0ACKa’Ap U UKOCASAPYrue Ceuenuns IMPU3MBbI U ITMPaMU/JIbI

CI/IMMeTpI/IH B IPOCTPaHCTBE: CHUMMETPUSA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IIHpaMHIAax,

" napajuiesenuneax, NpaBuiIbHbIX MHOIOTPaHHUKAX
Bbruucrenue 3meMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans GOKOBOW MOBEPXHOCTH M IMOJHOW MOBEPXHOCTH
7.6 OpsMOM MPHU3MBI, IUIOLIA/b OCHOBaHMM, TeOpeMa O OOKOBOH MOBEpXHOCTHU MpsMOH mpu3Mmbl. Ilinomanbs GOKOBOH MOBEPXHOCTH U
MOBEPXHOCTU IIPABUJILHOM NMUPaMU/IbI, TEOpEMA O IJIoIaan yceu€HHol nupamubl. [lonstue 06 06béme. OObEM NUpPaMUIbL, TPU3MBI
7.7 [TomoOHsbIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMH MMO0OHBIX TET
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomerpust
6.1 [Hunuaapuyeckas IOBEPXHOCTh, 00pa3yrolmye HMWIMHAPUYECKON MOBEPXHOCTH, OCh IMJIMHApPUYECKOW moBepxHOcTH. L{mnnHap:
' OCHOBaHHs U OOKOBasi IOBEPXHOCTh, 00pa3yrolas U 0Chb, IUIONIA1b OOKOBOM U MOJIHOM MOBEPXHOCTH
Konnyeckass moBepXHOCTb, OOpa3yrolue KOHHYECKONW IOBEPXHOCTH, OCh W BEpIIMHA KOHWYEeCcKoW moBepxHocTU. Konyc:
6.2 OCHOBAaHHE W BepIIMHA, 0Opasyrolas U OCh, IUIOMAAb OOKOBOM M MOJHON MOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BBICOTA, OCHOBAaHUs M OOKOBasi IOBEPXHOCTh
6.3 Cdepa m map: meHTp, paauyc, AMAMETp, IJIOLIaJb MOBEPXHOCTH cdepbl. B3anMHoe pacmosioxeHue cdepsl M IUIOCKOCTH,
KacaTeJbHasl IJI0CKOCTh K cdepe, MIoaas chepsl
6.4 N3o00paxkeHune Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka mumuHApa 1 KOHyca
6.5 KomOuHnammu ten BpalieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIN OKOJIO cepbl, cdepa, BIMCAHHAS B MHOTOTPaHHUK,

HJIA TCJIO BpalllCHUSA




[Tonsarue 06 006bEMe. OcHOBHBIE cBOIiCTBa 00BEMOB Tei. Teopema 00 00bEME MPSIMOYTOIBHOTO MapalIe/IeNUNe1a U CICACTBUS U3

6.6
He€. O0BEM nunnHIpa, Konyca. O0BEM mapa u mionaas ceps
6.7 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS! MEX/TY IJIOUIAIIMHU MIOBEPXHOCTEH, 00bEMaMH MMOTOOHBIX TEJ
6.8 Ceuenus mumHApa (MapajuieNIbHO U NEPIICHAUKYISPHO OCH), CEYEeHHUsI KOHyca (MapauieIbHOe OCHOBAHHUIO M MPOXOJIIEe yepes
' BEpILNHY), CEYECHHUs L1apa
Bekrop Ha miockocTH M B mpocTpaHcTBe. CIOXKEHHE M BBIYMTAHHWE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. Pasnoxenue
6.9 BEKTOpa 10 TPEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuiio napamnenenunena. Pemenue 3agad, cBI3aHHBIX ¢ IPUMEHEHUEM MTPABUI
JEUCTBUI C BEKTOpaMHU
[IpsimoyronbHas cucreMa KOOpAUHAT B npocTpaHcTBe. KoopauHatel Bektopa. [Ipocreiimue 3aiaun B KoopauHaTax. YTol MEXIY
6.10 BekTopamu. CKalisipHOe ITPOU3BECHUE BEKTOPOB. BhIUKCIIEHHE YIIIOB MEKAY NPSAMBIMU U IIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN

MCTO IIPpU PCHICHUH T'COMCTPHUICCKUX 3aaa4d




IHPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Kon
NpoBePsSIEMOro
TpedoOBaHUs

IIpoBepsiemble TPeOOBAHUSI K NMPEIMETHBIM Pe3yJIbTATAM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI
CpeHero o61ero odpazoBaHus

Brnagenne meronammu J0Ka3aTeNbCTB, ANTOPUTMAMM PELICHUS 3a]ady; yMEHHE (OpMYJIHMpOBATH U OINEPUPOBATH
HNOHATUAMM: OIPEIEIICHUE, aKCMOMa, TEOPEMa, CIEICTBUE, CBOWCTBO, NMPHU3HAK, J0KA3aTEJIbCTBO, PABHOCUJIbHBIC
(bOpMyYITHPOBKH; MPUMEHATH UX; YMEHHE (DOPMYITUPOBATh OOPATHOE M MPOTHUBOIOIOKHOE YTBEPKICHUE, IPHBOUTD
IpUMEpPbl U KOHTPIPHUMEPBI, HCIOJb30BATh METOJ MAaTEMaTU4YeCKOW MHIYKIUH; IPOBOAUTH JIOKA3aTEIbHbIC
pacCyXJIeHMs IIPU PELICHUM 3a]a4, OLICHUBATh JIOTMYECKYIO IPAaBWIIBHOCTh PACCYKICHHH; YMEHHE OIEPHUpPOBATH
HNOHSTUSAMM: MHOXECTBO, IOJMHO)KECTBO, OIEpallMiM HaJl MHOXKECTBAMHU; YMEHHME MCIIONb30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN anmnapar JUis ONMCAHUS PEABHBIX MPOLECCOB U SIBJICHUM U IPHU PELICHUHU 3a/1a4, B TOM YHUCIE U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHUE ONEepUpOBaTh MOHATHSIMHU: rpad, cBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M OMUCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; HCIOJIb30BATh Irpadbl MPU pelICHUU

3aaad

YMeHue onepupoBaTh NOHATHSAMM: HATYPaJIbHOE YMCIIO, LIEJI0€ YMCIIO, CTENEHb C LENbIM I0Ka3aTeleM, KOPEHb
HaTypaJIbHOM CTENEeHHU, CTENeHb C palHMOHAIBbHBIM I[IOKa3aTejeM, CTENeHb C JEeHCTBUTENIbHBIM IIOKa3aTeleM,
Jorapu¢m 4ucia, CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBHOTO YMCIIA, OCTATOK 10 MOJYJII0, PallMOHAJIbHOE YHCIIO,
UPPALMOHATIBHOE YHCIIO, MHOXXECTBA HATypaJbHBIX, LEJIbIX, PAlMOHAIbHBIX, NEHCTBUTENBHBIX YHCET; YMEHUE
UCIIOJIb30BaTh MPU3HAKU JETMMOCTH, HAaUMEHBIIMKA OOIMH JeNnuTeah M HauMeHbllee olliee KpaTHOE, alrOpUTM
EBknuaa mpu pemieHUM 3a4ay; 3HAKOMCTBO C Pa3IUYHBIMU MO3UIMOHHBIMM CHCTEMaMHU CUHUCIEHUS; yMEHHeE
BBINOJIHATH BBIYMCIICHHUE 3HAUEHUH U IpeoOpa30BaHusl BEIPAKEHUN CO CTETIEHSIMH U JIoTapru(pMamMu, mpeodpazoBaHUs
JIPOOHO-PAllMOHATIBHBIX BBIPAXKEHUH; yMEHHE OINEpUpOBaTh MOHITHUAMHU: IOCIEJOBATEIBHOCTh, apupMeTHUYECKas

nporpeccusd, reoMCTprudCCKas Iporpeccus, OCCKOHEYHO YGBIBaIOH_IaH reoMeTpru4ieCKad IMporpeccus, yYMCHUC




3aJaBaTh IIOCIIEJOBATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (QOpPMYJI; YMEHHE OIEepHUpPOBaTh
MOHSATUSMU: KOMIUJIEKCHOE YHCIIO, COMPSKEHHBIE KOMIUIEKCHBIE YKCIIa, MOIYJIb U apryMEHT KOMIUIEKCHOTO 4uCIa,
dopMa 3amucu KOMIUIEKCHBIX 4YHcell (reoMeTpuyeckas, TPUTOHOMETpHYecKas U anredpandeckas); YMETh
MPOU3BOJUTH APUPMETHUECKHUE JCUCTBUS C KOMIUICKCHBIMH YHCIAMHU; TPUBOAWTH MPHUMEPHI HUCIOIB30BAHUS
KOMIUIEKCHBIX YHUCEJI; OMepUPOBaTh MOHATUAMU: MaTpula 2X2 u 33, omnpeaenuTeslb MaTPHULIbI, FT€OMETPUUECKUN

CMBICJI OIIPCACIIUTECIIA

YMmenue OIICPHUPOBATH IIOHATHUAMMU paluOHAJIbHBIC, HppairuOHAJIbHEIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(bMI/ILICCKI/Ie, TPUTOHOMCTPUYUCCKHUEC YPABHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHUHC OIICPpHUPOBATH
MHNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/I€, YpaBHCHHUE, HCPABCHCTBO, CHUCTEMaA ypaBHeHI/If/'I n
HCPABCHCTB, PAaBHOCHUJIbHOCTb ypaBHeHHﬁ, HEPAaBCHCTB W CHUCTCM, YMCHUC DPCIIAaTh YpPaBHCHHSA, HCPABCHCTBA H
CUCTCMblI C IMOMOIIBIKO Pa3JINYHBIX HpI/IéMOB; pemiaTtb YpaBHCHUA, HCPABCHCTBA W CHCTCMbI C IIapaMCTPOM;
MNPUMCHATH YPaBHCHUS, HCPABCHCTBA, UX CHUCTCMBbI I PCHICHUA MATCMATHUYCCKUX 3aad W 3a4a4 U3 Pa3IMYHBIX

oOracTell HayKu U pealibHOM JKU3HU

YMeHue onepupoBarh MOHATUSAMU: (DYHKUHSA, YETHOCTh (DYHKLUMHU, MEPUOJUYHOCTh (YHKIUH, OTrPaHUYEHHOCTH
(GYHKLINH, MOHOTOHHOCTh ()YHKIIMH, SKCTPeMYM (QYHKIUHU, HauOoJblllee W HauMEHblee 3HaueHUs (YHKIMM Ha
IPOMEXKYTKE, HENpepbIBHAsE (YHKIMS, aCUMOTOTHI rpaduka (yHKIUM, IepBas U BTOpas MPOU3BOAHAS (PYHKIIHH,
reoMeTpUYecKuil 1 (pU3NUECKUil CMbICT POU3BOIHOM, TEpBOOOpa3Hast, ONpeeNEHHbIA HHTETpall; yMEHUE HaXOAUTh
aCUMITOTHI Tpaduka QYHKIMH; YMEHUE BBIYUCISATH IPOU3BOIHBIE CYMMBI, POM3BEICHNS, YACTHOTO U KOMITO3UIIUU
(byHKIUH, HAXOUTh YpaBHEHHE KacaTelbHOU K rpaduKy (GyHKIIUN; YMEHHE HaXOAUTh POU3BOIHBIE JIEMEHTAPHBIX
GyHKIMI; yMEHHE MHCIIONb30BaTh MPOU3BOJAHYIO JJsi HCCienoBaHUS (YHKUIUN, HAXOAUTh HAWOOJbIINE U
HalMEHBIINE 3HaUYeHUs (QYHKIMHA; CTPOUTH rpa)Ki MHOTOYJICHOB C MCIIOJIb30BAaHUEM amiapara MaTeMaTHYecKoro
aHaJIM3a; MPUMEHSTh NPOU3BOAHYIO MJS HAXOXKICHHS HAWIYyYllero peHieHus B MPHUKIAJAHBIX, B TOM YHCIIE
COLMAIbHO-9KOHOMHUYECKUX U (U3NYECKUX 3a/1a4ax; HAXOTUTh IUIOMIAIN U 00BEMBI (PUTy C TIOMOIIBIO MHTErpaa;

MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOAEIMPOBAHUS C TOMONIbIO AU PepeHInanbHbIX YpaBHEHUN

YMeHne ornepupoBaTh MOHATHAMHU: Tpapuk (QyHKIMH, oOpaTHas (YHKIUSA, KOMIO3WULUS (PYHKIHH, JHHEHHAS




GyHKIUMs, KBagpaTuiHas QyHKIMS, palioHaIbHAs (QYHKIHS, CTENICHHAs: (DYHKIMS, TPUTOHOMETPUIECKUE ()YHKITHH,
oOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMM, TOKa3aTellbHas W JiorapupmMudeckas (QyHKIHH, YMEHHE CTPOUTH
rpaduku M3y4eHHBIX (YHKIIUH, BBIOJHATH NpeoOpa3oBaHus rpadukoB (GYHKIHMA, HUCIONH30BaTh TpadUKH s
W3YYCHHUS MPOLIECCOB M 3aBUCUMOCTEH, MPU PEUICHUH 3a/1a4 U3 JAPYrUX YYeOHBIX MPEIMETOB U 337a4 U3 peallbHON
JKM3HH;, BBIpQXaTh (OPMYJIaMU 3aBHCHUMOCTH MEXJIy BEJIMYMHAMHU; UCIIOJIb30BaTh CBOMCTBA M TpaduKu (PyHKIHIA
JUISL peIlCHHsI ypaBHEHWH, HEPAaBEHCTB W 3aJad C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHON IUIOCKOCTH

MHOXXCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue penath TEKCTOBBIE 33]aud Pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI, JOJIU U YaCTH, HA IBUKEHHE, paboTy,
CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 33aJa4d M3 OOJIACTH YIpaBJICHHUS JUYHBIMA M CEMEHHBIMH (PMHAHCAMH),
COCTABJIATh BBIPAXKEHUsS, YPABHECHMs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHUIO 3aJa4yH, UCCIEAOBATh I10JIYyYEHHOE
pelIeHre U OLIEHUBATh IMPABJONOAOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIMPOBATh PEAJIbHbIE CUTYallMUd Ha S3bIKE
MaTE€MaTUKH; COCTABJIATH BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a]1a4d, UCCIIECN0BAThH

MIOCTPOEHHBIE MOJEIU C MCTIOIb30BAaHUEM allllapara anreopbl, UHTEPIPETUPOBATH MOTYUEHHbIN pe3yibTaT

YMeHue onepupoBaTh MOHSATHUAMH: CpelHEe apupMeTHYecKoe, MeauaHa, HauOoJblllee U HaMMEHBIIEe 3HAUCHUS,
pa3Max, OHUCIepcusi, CTaHJapTHOE OTKJIOHEHHUE YHUCIOBOTO Hal0opa; yMEHHE WU3BIEKaTh, HHTEPIPETHPOBATH
uH(opMaIuio, MpeACTaBICHHYIO B TaOMWIax, Ha auarpammax, rpagukax, OTPa)Karollyld CBOMCTBA peabHBIX
MIPOLIECCOB U ABIICHUH; IPEICTABISITh MHPOPMAIIHIO C TIOMOIIBIO0 TA0JIUIl U AUArPAMM; UCCIIEI0BATh CTATUCTUYECKUE
JIAaHHBIE, B TOM YHCIIE C TPUMEHEHHEM rpaduuecKuX METOJOB M DJIEKTPOHHBIX CPEICTB; IpapUUIECKU UCCIEI0BATh

COBMCCTHBIC Ha6JIIO,[[eHI/I}I C MOMOUIBIO JUarpaMm pacCC€ruBaHUS U JIMHEMHOM perpeccuun

YMeHue onepupoBaTh MOHATUSMH: CIyYallHBIH OMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS,
YMEHHE BBIYHUCIIATH BEPOSITHOCTh C UCIHOJIb30BAaHUEM TpadUUEeCKHUX METO/0B; MPUMEHSITh (HOPMYJIbl CIOXKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, (OpPMYITy MOJIHOH BEepOSTHOCTH, (opmyny bepHyman, koMOMHaTOpHBIE (GaKThl U
(GopMyIbl; OLIEHUBAaTh BEPOATHOCTH PEAIbHBIX COOBITHI; YMEHHE ONEPUPOBATH MOHATUSAMMU: ClydaiHas BEIMUYMHA,
pacnpeziefieHue BEPOSITHOCTEN, MaTEMaTHUUECKOE OXKHMJaHUE, TUCIEPCUs M CTaHAapTHOE OTKJIOHEHHUE CIydyailHOU

BEJIMYMHBI, (YHKIMM paCHpeNesieHus U IJIOTHOCTH PAaBHOMEPHOTO, [OKa3aTeIbHOTO U  HOPMAaJIbHOTO
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pacrpesielieHuil; yMEHUe HMCII0JIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpelleleHui Ui pelleHUs 3a/1ad; 3HaKOMCTBO C
MNOHATUSAMH: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAHUN; yMEHHE MPHUBOAUTH MPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX YHMCEN B MPUPOJIHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHUE ONEPUPOBATh NOHATUSIMMU:
COoueTaHHe, IEPECTAHOBKA, YHMCIIO COYETAHWH, YHUCJIO INEpecTaHOBOK; OumHOM HbIOTOHA; yMEHHE NPUMEHATH
KOMOUHATOpHbIE (DAaKThl W PACCYXKAEHUS IJs pEIleHUs 3a/ay; OLICHMBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH;

COCTABJISITh BEPOSTHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH IOJYYEHHBIN PE3YJIbTAT

YMeHHe OmnepupoBaTh MOHATUAMH: TOYKA, NpsMasi, IJIOCKOCTb, HMPOCTPAHCTBO, OTPE3O0K, JIyd, BEIMYMHA YIJa,
IUIOCKMHA YroJI, [BYTPaHHBIA YroJl, TPEXIPAaHHBIM Yroj, CKPELIMBAIOIIMECS MpsMble, NapaUIEIbHOCTh H
NEPIEHAUKYIIPHOCTD MPSMBIX M IJIOCKOCTEM, YrOJI MEXAY IPSIMBIMM, YTOJ MEXKIY IPSAMOM M IUIOCKOCTBIO, YIOJ
MEXNY IIOCKOCTSIMHU, PAcCTOSHHE OT TOYKHM [0 IIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE MEXIY
IUTOCKOCTSIMH; YMEHHUE WCIOJB30BATh MPH PEIICHUH 33/1a4 U3yYeHHBIE (DAKThl M TEOPEMbI TUIAHUMETPHH;, YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpPA; CTPOMTh MaTeMaTHYeCKHe MOJEIU C IOMOIIbIO

TCOMETPHUICCKUX MMOHATHH U BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMH MIPAKTUYCCKUE 3a]a4n

YMeHue onepupoBaTh NOHATUIMHU: IJIOLIAAb PUTYPbI, 00bEM (PUTypBl, MHOTOI'PaHHUK, TPABUIIbHBIN MHOTOIPaHHUK,
ceueHre MHOTOrpaHHMKa, Ky0, mapajiesenunes, npusma, nupamuaa, Gurypa u moBEpXHOCTh BpallleHUs, LIMIUH/P,
KOHYC, map, chepa, miomaas chepsl, IUI0MIA1b TOBEPXHOCTH MUPAMUIbI, IPU3MBbI, KOHYCA, IUIUHAPA, 00BEM KyOa,
IIPSAMOYTOJIBHOTO IapajulelenuIesa, NUpaMuIbl, NMPU3MBbL, LWIMHApPA, KOHYCa, IlIapa, pa3BEPTKA ITOBEPXHOCTH,
CEUeHHUs KOHYca U UWJIMHJIpa, MapajielbHble OCH WM OCHOBaHMIO, CEUEHHUE 1Iapa, MIIOCKOCTh, Kacatouiasics cepsl,
IWIMHAPA, KOHYCa; YMEHHE CTPOMTh CEUYEHHE MHOTOTPaHHMKA, W300pakaTh MHOTOTPaHHUKH, (UTYpHl H
MIOBEPXHOCTH BpAILECHMS, UX CEYEHHUS, B TOM YHUCJIE C MOMOULIBIO JJIEKTPOHHBIX CPEICTB; YMEHUE NPHUMEHSTh
CBOWCTBA T€OMETPUUECKUX (PUTYpP, CAMOCTOATENBHO (OPMYIMPOBAThH OINpPEEIEHUs] N3y4yaeMbIX (pUryp, BHIJIBUTaTh
TUIOTE3bl O CBOMCTBAX M MPHU3HAKAX TeOMETpUYecKuX (uryp, oOOCHOBBIBATH WJIM OMNpPOBEpraTh MX; yMEHHE
IPOBOJUTH KJIACCU(PHUKAIMIO (GUTYp IO pPa3IUYHBIM TPU3HAKAM, BBINIOJIHATH HEOOXOIUMBIE IOMOJHHUTEIbHbIC

MIOCTPOCHHSI

11

YMeHue onepupoBaTh MOHATHIMH: JBUKEHHE B MPOCTPAHCTBE, MapaliebHbIN MEPEeHOC, CHUMMETPHUS Ha TIOCKOCTH




12

U B MPOCTPAHCTBE, MOBOPOT, NpeoOpazoBaHue Moa00us, 1mogo0HbIe (UTYphl; YMEHHE paclio3HaBaTh PaBHBIC H
HOI[O6HBIC q)HprLI, B TOM YHUCJIC B IIPUPOAC, UCKYCCTBEC, apXUTCKTYPC,; UCII0JIb30BAThL I'COMCTPUYCCKNEC OTHOLICHUA
IIPU PEIICHUH 3314, HaXOUTh FT€OMETPUUYECKHIE BEIMYUHBI (IJIMHA, YTOJI, TUIOMAaab, 00BEM) IIPH PEIICHUH 33124 U3
JIpyrux y4eOHBIX MPEIMETOB U M3 PEaJbHOM KU3HU; YMEHUE BBIUUCIIATH TEOMETPUUECKHE BETMUMHBI (JUIMHA, YTOJ,
miomanb, 06’BéM, IIiomaab HOBCpXHOCTI/I), HCIIOJIB3YSA HU3YYCHHBIC (bOpMYJ'IBI n METOJABI, B TOM 4YHUCIIC. IIJIOIaJb
NOBEPXHOCTH TNHPaMUABI, MPU3MBL, KOHYyCa, IMJIMHJIpA, IUIOMAAb cdepsl; 00bEM Kyba, NpPSIMOYrOJIbHOTO
napajurejienuieaa, mupaMu/ibl, IpU3Mbl, TUIUHAPA, KOHYCA, [ITapa; YMCHUC HAXOAUTb OTHOLICHNC 00BEMOB HO,Z[O6HBIX
uryp

VYmenne OIICPHUPOBATH MOHATUAMU: MIPAMOYIOJIbHAd CUCTCMa KOOPAMWHAT, BCKTOP, KOOPAWHATBI TOUYKHU, KOOPAHNHATLL
BCKTOpa, CyMMa BCKTOPOB, IPOU3ZBCACHHC BCKTOPAa HA YHCJIO, PA3JIOKCHUC BCECKTOpa II0 6aSI/Icy, CKaJIAIpHOC
IMPOU3BCACHUC, BCKTOPHOC IPOU3SBCACHHUEC, YIrojJ MCXKAY BCKTOpaMH, YMCHUC HCIIOJIIb30BATh BGKTOpHI:IfI n

KOOp,[[I/IHaTHHﬁ MCTOH IJIsl pCHICHUA TCOMETPUICCKUX 3a/lad U 3aav APYTIrux y‘Ie6HBIX npeaAMeTOB

13

YMenue BLIGI/IpaTB HO,HXOI[SIIJ_[I/II\/’I METOH IJIsA pCHICHUS 3aJda4d; [IOHUMAHUC 3HAYUMOCTU MATCMATUKH B H3YUCHUH
MNPpUPOAHBIX N O6HI€CTBGHHI)IX IponeccoB 1 ﬂBHeHHfI; YMCHHE PACIIO3HABATH MPOSABICHUC 3aKOHOB MaTEMAaTUKU B
HCKYCCTBC, YMCHHC INPUBOAUTH NPHUMEPBI MATCMATUYCCKUX OTKpBITPII’I pOCCI/II\/'ICKOI\/’I n MHpOBOfI MaTeMaTH4eCKOM

HayKu




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
Kox
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
1.2 Parmonanbheie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOH, IPOLIEHTHI, OECKOHEYHBIE MIEPUOINIECKHE APOOH
13 Apudmernaeckuii KOpeHb HATYpaJIbHOU cTeneHu. JlelcTBus ¢ apu(METHUECKUMHI KOPHSIMHU HAaTYpaIbHOHN CTEIICHN
14 Crenens ¢ 1enbM nokasareseM. CTeneHb ¢ paluoHaIbHBIM NT0Ka3aTeneM. CBONCTBA CTENEHU
1.5 CuHyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apPKTAHI'€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
17 JlelicTBUTENbHBIE uuCla. ApUPMETHYECKHE OINEepaluu C JeHCTBUTENBHBIMU 4uciaMu. [IpuOnumkE€HHBIE BBIYMCICHMS, NpaBUiIa
' OKpYTJICHUS, TPUKUIKA U OIIEHKA pe3yabTaTa BEIYUCICHHIH
1.8 [IpeoOpazoBaHue BEIpaKEHUI
1.9 KowmrmnekcHeie yncna
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIEHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
2.4 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPABHEHHS
2.5 Ienpie u 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHpie HEPABEHCTBA




2.7

IlokazaTenpHBIC U J'IOFapI/I(l)MI/ILIeCKI/IC HCpaBCHCTBA

2.8 TpuronomeTpuueckre HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpuiia cucteMbl JUHEHUHBIX YpaBHEHUN. OnpenennuTesb MaTpUIbI
3 OyHKIMH U TpaduKu

o @Oynkius, cnocoObsl 3amanus ¢yskuuu. ['paduk ¢yakuuu. BzanmHo oOpaTtHble ¢(yHKuMH. YETHBIE W HEYETHBIE (QYHKIUU.
' [lepuoanueckue GyHKIUN

39 Ob6nacth ompeneneHuss U MHOXKECTBO 3HaueHW Qynkuuu. Hymu dynknuu. IIpomexxyTku 3HaKomocTossHCTBa. [IpomexyTku
' MOHOTOHHOCTH (yHKIHH. MakcuMyMbl U MUHUMYMBI (pyHknu. Hanbonbiee n HanMeHbIIee 3HaueHUEe PYHKIIMH Ha TPOMEKYTKE

3.3 Crenennas GyHKIUS ¢ HATYpaJbHBIM U IIEJIBIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEeHU

3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu

3.5 [TokazatenpHas u norapudmudeckas GyHKIIUU, ©X CBOWCTBA U TPaPUKH

3.6 Touku pazpeiBa. AcuMntoTsl rpadukoB GyHkIui. CBOMCTBa PYHKIIMIA, HEMPEPHIBHBIX HAa OTPE3KE

3.7 [TocnegoBarenbHOCTH, CLIOCOOBI 3aAaHUSI TOCIIEIOBATEILHOCTEN

3.8 Apudmerndeckast 1 reoMeTpuueckas mporpeccuu. opmyra CI0KHBIX TPOIICHTOB
4 Havana maTematuyeckoro ananmusa

4.1 ITpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (PYHKIIHIA

42 [IpumeHeHne NPOM3BOAHONH K UCCIENOBaHHIO (YHKIMA HAa MOHOTOHHOCTh M OKCTpeMyMbl. HaxoxaeHue HauOONBIIETO U
' HaUMEHBIIIETO 3HAUCHUS (YHKIIMH Ha OTPE3Ke

4.3 [TepBoobpaznas. MuTerpan
5) MHoOXecTBa U JIOTHKA

5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammsl Ditnepa — Benna




5.2

Jloruka

6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpalICHUS
7.5 Koopannats! 1 BEKTOPEI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTo aHanu3a, reomerpus. ['eomerpus. 10-11 knacc. Aranacsu JI.C.,

byry3os B.®., Kagomues C.b. u ap. AknnonepHoe obmectBo «M3aatensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET buoimorexa HOK
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