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MMOACHUTEJIbBHAS 3AIIMCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 0a3zoBoro ypoBHs s oOydvaromuxca 10 —11 kmaccos
pa3paboTana Ha ocHOBe DeiepallbHOTO roCyIapCTBEHHOI0 00pa30BaTEIbLHOI0 CTaHAapTa CPEIHEro ooiero oopasoBanus,
C y4éTOM COBPEMCHHBIX MHPOBBIX TPEOOBAHMA, MPEABABIAEMBIX K MAaTEeMAaTHUYCCKOMY OOpa30BaHHIO, W TpaJaHIIHHA
poccuiickoro oOpa3oBaHus. Peanmuzanmsi mporpaMMbl  OOECIEUYMBAET OBJAJCHHE KIIIOUEBHIMH  KOMIIETCHIIUSMU,
COCTABJISIIOIIIMMU OCHOBY JIJIsl CAMOPA3BUTHSI U HEIIPEPHIBHOTI'O 00pa30BaHusl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, IMNYHOCTHOT'O
¥ TI03HABATEIHLHOTO Pa3BUTHS TMUYHOCTH O0YJArOIIHUXCS.

HEJIM U3YUEHN A YUEBHOT'O KYPCA

BaxxHOoCTh y4eOHOro Kypca reoMeTpuH Ha YpOBHE CpEJHEro oO0miero oopa3oBaHHsl OOYCIOBIIEHA MPAKTUYECKOM
3HAYMMOCTBIO METAIIPEAMETHBIX U IPEIMETHBIX PE3YIHTATOB 00YUEHUS TEOMETPHUH B HAIIPABICHUHU JTIUYHOCTHOTO PAa3BUTHS
oOy4aromuxcs, GopMupoBaHus QyHKIIMOHATHHON MaTeMaTUYECKOU TPaMOTHOCTH, U3YUYEHHUSI IPYTUX YU€OHBIX JUCITUILINH.
PazButne y oOyuaromuxcsi MpaBUIBHBIX MPEICTABICHUN O CYITHOCTH M MPOUCXOKICHUH TE€OMETPUUECKUX aOCTpaKITUi,
COOTHOIIICHUH PEATBHOT'O U HJICATTLHOTO, XapaKTepe OTPAKCHUS MaTEMaTUYECKON HAYKOU SIBIGHUHN U MPOIIECCOB PEATBHOTO
MHUpPa, MECTE€ TCOMETPUU B CUCTEME HAyK M POJIM MaTEMaTHUYECKOr0 MOJICIIMPOBAHUS B HAYYHOM IMO3HAHWU U B MPAKTHKE
croco0cTByeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS yUAIIMXCS, a TAKXKE KA4eCTB MBIIUICHHS, HEOOXOTUMBIX IS
aJanTaiyi B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBrisercs OAHUM U3 0a30BBIX TPEAMETOB HAa YPOBHE CpeaHEro oomero obOpa3oBaHUs, TaK Kak
oOecreynBaeT BO3MOXKHOCTh U3YUCHHSI KaK IUCIUILIINH €CTECTBEHHO-HAYYHON HAPAaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MblUieHue, (GopmMupyeMoe MpU HU3YYEHUH OOYYarOUMMHUCS TMOHATUMHBIX OCHOB TE€OMETPUH U
MOCTPOCHUU IIEMOYKH JIOTHYECKUX YTBEPKICHUN B XOJEC PEIICHUS TEOMETPHUYECKUX 3a7ad, YMCHHUE BBIIBUTATH H
OTNPOBEPTaTh TUIIOTE3bI HETIOCPEACTBEHHO UCTIOIB3YIOTCS MPHU PEIICHUH 33724 €CTECTBEHHO-HAYYHOI'0 1IUKJIA, B YaCTHOCTH
U3 Kypca (pU3HKHU.

YMeHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYHIECTBEHHYIO POJIb BO BCEX 00JACTIX AEATENbHOCTH YEIOBEKA.
OpueHTarliys yenoBeKa BO BDEMEHHU U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €0 COLMANBHOIO OBITHS, (hOpMa OTpaKEeHHUSI
OKpY’KaIoIllero MHUpa, YCIOBUE YCIEIIHOIO MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus ACHCTBUTEIbHOCTH. OnepupoBaHue
IPOCTPAHCTBEHHBIMU O0pa3aMu OOBEIUHSET pa3Hble BUJbI YUYEOHOW U TPYAOBOM MAESITEIBHOCTH, SIBISETCS OJHUM U3
npo¢eCCHOHATBHO BaXXHBIX KAdecTB, MOATOMY aKTyaldbHa 3a1ada (pOpMHpOBaHUS y OOYYaIOUIMXCS MPOCTPAHCTBEHHOTO
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MBIIUICHUS] KaK Pa3HOBUIHOCTH OOPA3HOT'O MBINLICHHUS — CYIIECTBEHHOIO KOMIIOHEHTAa B IMOJTOTOBKE K MPAKTUYECKOU
JESITeIbHOCTH 110 MHOTUM HaIlpaBJICHUSIM.

Llens ocBOoeHMS MpOrpaMmbl yueOHOTro Kypca «I'eoMmerpusi» Ha 6a30BOM ypoBHE 00yUEHHS — 00111e00pa3oBaTeIbHOE
U OOIIEKYJbTYPHOE pAa3BUTHE OOYYAIOIIUXCSA 4Yepe3 oOOecredeHue BO3MOXKHOCTH TMPUOOPETEHUS U HUCIOIb30BaHUs
CHCTEMATHYCCKUX TCOMETPHUYECCKUX 3HAHUN U JEUCTBUM, CHENHU(GUYHBIX TE€OMETPHUH, BO3MOXKHOCTH YCIICHIHOIO
MIPOJIOKEHUST 00pa30BaHUS IO CIEIUATBHOCTAM, HE CBA3aHHBIM C MPUKJIAAHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 10 TeoMeTpud Ha 0a30BOM ypOBHE TMpeAHA3HAYEHA [JIi OOYYaloNUXCS CPETHEH IIKOJbI, HE
UCIIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYAHECHUN HA YPOBHE OCHOBHOI'O 0011Iero o0pa3oBaHus. Takum oOpa3omM, 00ydaroniuecs
Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTUYECKHUE YMEHHS, CBSI3aHHBIE CO cHenu(uKod TeoMeTpuu u
HEO0OXOUMBIC JIJISl )KU3HU B COBpEeMEHHOM oO1iecTBe. Kpome 3Toro, oHM MMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHI0 O0jee
ITy0OKO, €CJIU B JJaJIbHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPUUECKUX 3HAHUAX B MTPOPECCUOHATILHON IESITEIIbHOCTH.

JocTrkeHue e OCBOCHHS MPOrpaMMbl 0OECIIEUMBAETCSl PEIIEHUEM COOTBETCTBYIOIIUX 3aaad. [IpuopuTeTHbIMU
3aj1a9aMu OCBOeHUS Kypca «['eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kimaccax sSBISIOTCS:

— (QopMupoBaHHUE MPEICTABICHUS O T€OMETPUU KaK YaCTH MHUPOBON KYJIbTYpbl U OCO3HaHUE €€ B3aUMOCBS3H C
OKPYXaKIIUM MUPOM;

— (QopMHupoBaHHE TMPEACTABICHUS O MHOTOTPAaHHUKAX M TejdaX BpalleHHUS KaK O BaXHEHIIUX MaTeMaTHYECKHUX
MOJIENISAX, TTO3BOJISIONIMX OMUCHIBATh U U3y4YaTh PAa3HbIC SABJICHUS OKPY>KAIOIIET0 MUPA;

— (QopMHpoBaHNE YMEHHs paclo3HaBaTh Ha YEpPTEkKax, MOJECISAX U B PEAJIbHOM MHUPE MHOTOIPAHHUKH U Teja
BpAIIICHHUS;

— OBJIQJICHUE METOJIaMH PEILICHMS 3a/1au Ha MMOCTPOCHUS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX (PUTYD;

— (QopMHupoBaHUE YMEHHS OINEPUPOBATH OCHOBHBIMHU MOHSTHUSIMH O MHOTOTPAHHHMKAxX M TejaxX BpallleHUs U X
OCHOBHBIMH CBOMCTBaMU;

— OBJIQJICHWE AJITOPUTMaMU PEUICHUS] OCHOBHBIX THIOB 3aj1a4; (OpPMHUPOBAHWUE YMEHHsI MPOBOJUTH HECIOKHBIC
JI0KA3aTENIbHBIE PACCYXKICHUS B XOJI€ PELICHUSI CTEPEOMETPUUECKHUX 3a7a4 U 3a7a4 C TPAKTUYECKUM COJICPKAHUEM;

— pa3BUTHE UHTEUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH OOydYaroluxcs, IO3HABATEIbHON AaKTHBHOCTH,
MCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTU MBIIICHUS,

— (QopmupoBanue QYHKIIMOHATLHONW IPaMOTHOCTH, PEJIICBAHTHOM M'eOMETPHUHU: YMEHHE PacIlO3HABaTh MPOSBICHUS
T€OMETPUIECKUX TOHITHH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEATbHBIX KU3HEHHBIX CUTYAIUSIX W MPU W3YYECHUU APYTHX
y4eOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (OpMYJIHpPOBAaTh WX Ha S3BIKE T'€OMETPUH H
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co3/laBaTh T'E€OMETPUYECKUE MOJEIHN, MPUMEHSTh OCBOCHHBI T'€OMETPUYECKH ammapaTr i pelieHus MpaKkTUKO-
OPUEHTUPOBAHHBIX 3aJ]]a4, HHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHbIE PE3YJIbTATHI.

OTAMYUTETHLHON OCOOEHHOCTHIO MPOTPAMMBI SBJISIETCSI BKJIIIOUEHHE B KypC CTEPEOMETPHUM B Hauyaje €ro U3y4eHHs
3a/1a4, pelIaeMbIX Ha YPOBHE UHTYUTHUBHOTO MO3HAHUS, U ONIPENEIEHHBIM 00pa30M OpraHu3oBaHHas padboTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOIO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKaHWE HHTYUTHBHBIX
POLIECCOB, MOTUBUPYET K JTaJbHEHIIEMY U3YUYEHUIO MIPEAMETA.

[IpennoureHne oTAAETCS HAIISIIHO-KOHCTPYKTUBHOMY METO/Y OOYUYEHHs, TO €CTh TEOPETUUECKUE 3HAHUS UMEIOT B
CBOEH OCHOBE YUYBCTBEHHOCTh IPEAMETHO-TIPAKTUUECKOMN AESITENbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUIN Y
yyaluxcsi B Kypce CTEpEeOMETPUH MPOBOAUTCS 3a CUET pElIeHUs 3a]]a4 Ha CO3/IJaHKEe MPOCTPAHCTBEHHBIX 00PA30B U 3a7a4
Ha OIEPUPOBAHME NPOCTPAHCTBEHHBIMU oOpa3amu. Co3naHue oOpas3a MPOBOAMTCA C OIMNOPOM Ha HAriasAHOCThb, a
OIeprupoBaHUE 00Pa30M — B YCIOBHSIX OTBJICUYECHHS OT HATJISAIHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJIHOT'0 CO/IePKaAHUS.

OcHoBHbIE copepkarenbHble NuHUM Kypca «['eomerpum» B 10—-11 kmaccax: «MuororpanHukm», «llpsmbie u
IJIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus», «BEKTopbl 1 KOOPAUHATHI B POCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX
YMEHUH pacnpeesieTcsi HE TOIbKO M0 COEePKATEIbHBIM JIMHUSAM, HO U MO rojlaM O0Oy4eHHs Ha YPOBHE CPEIHEr0 OOILEro
00pa3oBaHU.

Copepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJIbTaTaM OCBOEHHUs paboueld MporpaMmbl,
pacrpenenéHHbIM MO0 rojaM OOYy4YeHMs, CTPYKTYpPUPOBAHO TakKUM 00pa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUECKUMHU
NOHSATUSIMU M HaBBIKAMHU OCYIIECTBISUIOCH TOCIEAOBATENbHO U TMOCTYNATEIbHO, C COOJIIOJICHUEM MPHUHIIMIA
IPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIMCH B OOIIYI0 CUCTEMY F€OMETPUUYECKHUX MIPEICTaBICHUI 00yJaroniuxcs,
paciupsis 1 yrayO0ssis e€, o0pa3ysi IpOYHble MHOKECTBEHHBIE CBSI3U.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reomerpun orBoaurcs 2 4aca B Heaento B 10 knacce n 1 yac B Hepemo B 11 kimacce, Bcero 3a aBa roaa
oOyuenus - 102 yueOHBIX Haca.

@opMBbI TEKYILIETO KOHTPOJISL:

— YCTHBII KOHTPOJIb: OTBET HA MOCTABJIEHHBIN BOIIPOC, pa3BEPHYTHIN OTBET 110 3aJaHHON TEME;

— NUCBMEHHBI KOHTPOJIb: YIPaKHEHHs; KOHTPOJbHBIE, CAMOCTOSTEIbHBIC; MPAKTUYECKUE pA0OTHI, PELICHUE
3aJ1a4 C 3aMKChI0 PEIICHNUS; BBIIIOJHEHHE TECTOB; OLEHUBAHNE MTUCbMEHHON JOMAIIHEH paboThl.

COJEPXKXAHME YYEBHOI'O KYPCA

10 KJIIACC



[IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE TIOHATHUSA CTEpEOMETpHH. Touka, MpsiMasi, TUVIOCKOCTb, MPOCTPAHCTBO. [loHATHE 00 akCMOMaTHYECKOM
MOCTPOCHHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3anMHO€ pacIionoKeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TAPAIUIENbHBIE U CKPEIIUBAIOIINUECS MPSIMBIE.
[TapamienbHOCTh NPSIMBIX U IUNIOCKOCTEN B IMTPOCTPAHCTBE: MapajUIeNIbHbIE MPSMBIE B IPOCTPAHCTBE; MAPAJIIEIbHOCTh TPEX
OpSIMBIX; MAPAUIEIbHOCTh NPSIMOM M TUIOCKOCTH. YTIIBI C COHANpPAaBJICHHBIMU CTOPOHAMH; YIOJl MEXAY MPSMbIMU B
npoctpaHcTBe. [lapamienbHOCTh IUIOCKOCTEW: TapajyieibHbIE IUIOCKOCTH; CBOWCTBA MapaUICNIbHBIX IIOCKOCTEM.
[Ipocreiiiine mpocTpaHCTBEHHBIE (GUTYPBI HA TIOCKOCTH: TETPadAp, KyO, MapajuieNenuries]; ToCTPOCHUE CEUCHU.

[lepneHANKYISPHOCTH MPSAMOM U TJIOCKOCTH: NEPIIEHIUKYJISPHbIE MPSAMbIE B IPOCTPAHCTBE, IPSIMbIE MapaslieIbHbIE
U TEPHEHIMKYJSPHbIE K IUIOCKOCTH, NPHU3HAK MEPIEHAUKYISPHOCTH MPSMOM M IJIOCKOCTH, TEOpeMa O NPSIMOU
NEPNEHANKYJIAPHON TUIOCKOCTHU. YTJIIbI B IPOCTPAHCTBE: YIOJl MEXKIY MPSIMOU U INTIOCKOCTBIO; ABYTPAHHBIN YIOJl, IMHEWUHBIMI
yroJl ABYTpaHHOro yria. llepnenaukynsap v HakIOHHBIE: PACCTOSHHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOU 10
IUIOCKOCTH, MPOEKIUs (UTYphI Ha TUIOCKOCTh. [leprneHauKyasspHOCTh TUIOCKOCTEH: MPU3HAK MEPIEHAUKYIISIPHOCTH JIBYX
m1ockocTer. TeopeMa 0 TpEX MepneHaUuKYIIsIpax.

MHororpaHHuku

[ToHsiTHE MHOrOrpaHHUKA, OCHOBHBIE AJIEMEHTbl MHOTOTPAHHMKA, BBINYKJIbIE W HEBBINYKJIbIE MHOTOI'PAaHHUKHU;
pa3BépTka MHOrorpanHuka. [Ipusma: N-yroiapHas npusMma; rpaHd U OCHOBAaHHS NPU3MBbI; MpsMas M HAKJIOHHAs MPU3MBI;
OOKOBas 1 MOJTHAs MOBEPXHOCTH pu3Mel. [lapannenenunen, npsMoyroiabHbIN napajsienenurnes 1 ero cBoiictna. [lupamuna:
N-yroyibHasi MMpaMuja, TPaHW U OCHOBAHHUE MUpaMUbl; OOKOBas W TOJHAs MOBEPXHOCTh MUPAMU[bI, MpPaBUIIbHAS U
yCeU€HHasi NHUpaMUa. OJEMEHThl MNpU3Mbl W nUpaMuabl. lIpaBuibHbIE MHOTOIpDAaHHHMKHW: IOHSTHE NPABUIBHOIO
MHOIOIpaHHHKA; MpaBUJIbHAS NpPU3Ma U IpaBWIbHAs NUpaMU[a; MpaBWIbHAs TPEYroJibHas NMUpPaMHIA W MPaBUIIbHBIN
TeTpasap; KyO. IlpencraBnenre o mpaBHIBHBIX MHOTOTPAHHUKAX: OKTAdJIp, MOAEKadap U ukocadap. CedeHus mMpu3Mbl U
UPaMU/IbI.

CumMerpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTENIbHO TOYKH, NPSIMOM, IUIOCKOCTU. DJIEMEHThl CUMMETPHUU B
NUPAMHUIAX, TAapAJIIEIICIUIIEIaX, IPABUIBHBIX MHOIOTPAHHUKAX.

BrrunciieHne 351eMeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans OOKOBOI MOBEPXHOCTH U MOJHOMN
NOBEPXHOCTH MPSAMOM NPU3MBI, IUIOLIAAbL OCHOBAaHMUW, TeopeMa O OOKOBOW MOBEPXHOCTU NpsiMoil mpu3mbl. [lnomans
OOKOBOW MOBEPXHOCTH U MOBEPXHOCTH MPABWIBHOW MUPAMUJIBI, TEOPEMA O TUIOMIAAN yceuéHHOM nupamuabl. [lonsitue 06
00béMe. OOBbEM MUpPaMUIbI, IPU3MBI.
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[Tono6HbIe Tena B mpocTpaHcTBe. COOTHOLIEHUSI MEX Y TUIOMIAASIMU TOBEPXHOCTEN, 00bEMaMU OI0OHBIX TEJL.

11 KIIACC

Tena BpateHust

[unuHapruyeckasi HOBEPXHOCTh, 00pa3yrounue HUINHAPUYECKON MOBEPXHOCTH, OCh UMIMHAPUYECKON MOBEPXHOCTH.
Hununap: ocHOBaHMS U OOKOBast MOBEPXHOCTh, 00pa3yrollas U 0Ch; IJIONaAb OOKOBOW U MOJIHOW MOBEPXHOCTH.

Konunyeckas moBepxHOCTb, 00pa3ylolue KOHUYECKOM MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKON MOBEPXHOCTH.
KoHnyc: ocHOBaHMe M BeplnHA, 00pa3yrolias U OChb; IUIONIAJb OOKOBOW M NOJHON MOBEPXHOCTU. Y CEUEHHBIM KOHYC:
oOpa3sylolue U BbICOTa; OCHOBaHUSI U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOLAAb MOBEPXHOCTH cdeprl. BzanmHoe pacnonoxenue chepbl u
IUIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; TIomaas chepol.

N300pakeHue Ten BpallleHus Ha MI0cKOocTH. Pa3BépTka HUIMHApPA U KOHYCA.

KomOunanuu Ten BpaiieHus U MHOTOTPAaHHUKOB. MHOTOrpaHHMK, OMUCAHHBIA OKONIO cepsrl; cdepa, BIUCAHHAS B
MHOT'OIPaHHUK, WM TEJIO BPALICHUS.

[Tonsitue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOILHOTO Mapaliyieienumneaa u
cnenctBus u3 He€. OO0bEM nmmHApa, Konyca. O0BEM 1mapa u miomaas chepsl.

[Tono6HbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS! MEXKY TUIOMIAASIMU TOBEPXHOCTEN, 00BbEMaMU OI0OHBIX TEJL.

Ceuenust muiMHapa (MapauiedbHO W NEPIEHIUKYJISPHO OCH), CEUYEHHs] KOHyca (MapajuiebHOE OCHOBAaHUIO M
IPOXO/ISIIEe Yepe3 BEPIINHY), CEYEHUs apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTtd U B mpocTpaHcTBE. CIIOKEHUE W BBIYUTAHUE BEKTOPOB. Y MHOXXEHUE BEKTOpa Ha YHCIIO.
Paznoxxenune BekTopa mo TpéM HEKOMIUIAaHApHBIM BekTopaM. lIpaBuno nmapamienenunena. Pemenne 3amad, cBA3aHHBIX C
IIPUMEHEHUEM TIPAaBWI JCUCTBHM C BeKkTOpamu. [IpsiMmoyrosmpHas cucreMa KOOpAMHAT B NpocTpaHCTBE. KoopauHaTel
BekTopa. [Ipocreiime 3agaun B KOopAUHATaX. Yol Mexay BekTopamu. CKaJIIpHOE POU3BEICHUE BEKTOPOB. Briunciienne
YIII0B MEXIY IPSIMBIMU U IJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBINA METO/1 PU PEIICHUH FEOMETPUUYECKUX 3a/1ay.

IINTAHUPYEMBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3VJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl yueOHOro npeamera «MaTeMaTuKay XapakTepU3yIoTC:

['paxx1aHcKOE BOCIIUTAHUE:
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c(hOpMHUPOBAHHOCTHIO IPAKIAHCKON MO3UIUK 00YYAIOIIErocsl Kak aKTUBHOT'O U OTBETCTBEHHOT'O UJI€HA POCCUHUCKOTO
o011ecTBa, MPEACTABICHUEM O MATEMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SIBJICHUMN, MPOIEIYP
IPpaKJAHCKOro oOIiecTBa (BbIOOPHI, OMPOCHI U IIp.), YMEHHUEM B3aUMOJICHCTBOBATH C COLIMAIBHBIMU HUHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUHUSIMHU U HA3HAYEHUEM.

[TaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNUCKON IPaXkIaHCKON MACHTUYHOCTH, YBOXKEHHS K IPOIIOMY U HACTOSLIEMY POCCUICKOM
MAaTE€MAaTUKH, LIEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHHUSM POCCHUMCKUX MATEMAaTHKOB M POCCHUMCKOW MAaTEMaTUYECKOU
IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JIOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JYXOBHBIX LIEHHOCTEH POCCHUHCKOrO Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHMI,
JTUYECKOI'0 IMOBEACHUS, CBSI3aHHOI'O C IPAKTUYECKUM MPUMEHEHUEM JOCTHIKEHHUM HAYKU U JESITEIBHOCTBIO YYEHOIO;
OCO3HAHHMEM JINYHOT'O BKJIaJla B IOCTPOEHUE YCTOMYUBOIO OYIyILIETO.

DcTeTNYeCKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIOYAsl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH, 0OBEKTOB, 3ajad,
pelIeHnH, PacCyKAEHUI; BOCIIPUMMYUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHUS MPUMEHATh MaTEMaTUYECKUE 3HaHUs B MHTEpECAX 30POBOro U Oe30macHoro oopasa
KU3HU, OTBETCTBEHHOI'0 OTHOIICHHS K CBOEMY 3J0pPOBBIO (370pOBOE MHUTaHHE, COATaHCUPOBAHHBIA PEKUM 3aHATUN U
OTIIbIXa, peryispHas (u3uyeckass AaKTUBHOCTh); (PU3MYECKOrO0 COBEPIICHCTBOBAHUS, NPHU 3aHATUSX CIIOPTHBHO-
03/I0POBUTEIILHOU JIEATEILHOCTHIO.

TpyzoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPY/IYy, OCO3HAHUEM LIEHHOCTU TPYIOIIO0US; HHTEPECOM K pa3IU4HbIM chepaM mpodhecCHOHATBLHON
JESITENIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON M €€ NMPWIOKEHUSMHU, YMEHMEM COBEpILATh OCO3HAHHBINM BBIOOp OyayIieit
npodeccur U pearn30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4YECKOMY
0o0pa3oBaHMIO M CamMOOOpa30BaHUIO HAa MPOTSHKEHWM BCEH JKU3HH; TOTOBHOCTHIO K AKTUBHOMY YYAacTHIO B PEIIEHUU
IIPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAIIPaBJICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO IKOJOTMYECKON KYJIbTYpPbl, IOHUMAHUEM BIIUSHHS COLIMAIIBHO-I3KOHOMUYECKUX MPOILIECCOB HA
COCTOSIHUE IPUPOTHON U COLIMAIIBHOM CPEeJIbl, 0CO3HAHMEM TJI00AIBHOTO XapaKTepa 3KOJIOrMYeCKUX Ipo0sieM; OpUeHTaLNeH
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Ha IPUMEHEHUE MAaTEeMaTUYECKUX 3HAHHH JIJI PEIICHUS 3a/1ad B 00JIACTH OKPYIKAIOIICH Cpe/ibl, TUIAHUPOBAHUS ITOCTYITKOB
Y OLICHKHW WX BO3MOJKHBIX ITOCIEICTBHM JIJIS1 OKPYKAIOIIEH CPEIbI.

[leHHOCTH HAYYHOT'O TTO3HAHMSI:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu W
OOIIECTBEHHON MPAKTHKH, MOHUMAaHUEM MaTEeMaTHYECKON HayKh KakK cQepbl 4elIOBEUeCKOW AESITebHOCTH, JTamoB e
Pa3BUTHS M 3HAUMMOCTH JJISl PA3BUTHS [IMBUIIM3AIIMH; OBJIAJICHUEM SI36IKOM MaTEeMaTHUKH M MaTEeMaTHYECKON KYJIBTYPOU Kak
CPEIICTBOM TIO3HAHWUS MHpPA; TOTOBHOCTBHIO OCYIICCTBIISITH TPOCKTHYIO U HCCIECIOBATENbCKYIO JESTEIBHOCTD
WHIUBHIYaJILHO U B TPYTIIIC.

METAIIPE/IMETHBIE PE3VYJIBTATHI

MertanpenMeTHbie pe3yiabTaThl OCBOCHHS MPOTpaMMbl y4eOHOro mpenmera «MaTemaThka» XapaKTepU3YITCs
OBIIQJICHNEM YHHBEPCAIBHBIMHU MO3HABATEIbHBIMHU JCHCTBUAMH, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU JCHCTBHUSIMH,
YHUBEPCAITbHBIMU PETYISTUBHBIMU JCHCTBUSMU.

1) YHuBepcanbHbie MMO3HABaTENbHbIC ACHCTBUS, 00€CIIeYnBaOT (OpMUPOBAHUE OA30BBIX KOTHUTUBHBIX MPOIIECCOB
oOyuaroruxcs (OCBOCHHE METOJOB IO3HAHUS OKPYXKAIOUIEro MHUpPA; MPUMEHEHHUE JIOTMYECKUX, HCCIEAOBATEIbCKUX
orepanuii, yMeHui padboTath ¢ HHpOpMaIUeH).

bazoBbie Jornyeckue AeHCTBUSA:

— BBIBIIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKKH MATEMaTHYECKUX OOBEKTOB, MOHSATHN, OTHOIICHUMN
MEXIy TOHSTHIMU; (HOPMYIUPOBATH ONpPENEICHUS TOHIATHI; YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KJIACCHU(PHUKAILINH,
OCHOBAHUS JIJIs1 00OOIICHUS U CPAaBHEHHMSI, KPUTEPHUU TTPOBOAMMOIO aHAIIN3A,

— BOCIpPUHUMATh, (OPMYIUPOBATh H MPEOOPa3OBBIBATH CYXKJICHHS: YTBEPAWUTEIbHBIE W OTPHIIATCIIBHBIC,
€IMHUYHbIC, YaCTHBIE U OOIINE; YCIOBHBIE,

—  BBIIBJIATh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUNs B aKTax, JaHHBIX, HAOTIOCHHUIX U
YTBEPXKICHUAX; TIPEJIaraTh KPUTEPHUH JIJIS1 BBIIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPCUHH;

— JIenaTh BBIBOJBI C WCIIOJNIB30BAaHWEM 3aKOHOB JIOTHKH, JCNYKTUBHBIX W WMHIYKTUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTHH;

— TIPOBOJUTH CAaMOCTOSTEILHO JIOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU (TpSMBbIE W OT IPOTHUBHOTO),
BBICTPaWBaTh ApTyMEHTAIINIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOIBI,

— BBIOMpATh CIIOCOO pelieHusT yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAaHTOB PEIICHMsI, BRIOUPATh Hanboee
MOJIXOISAIINN C Y4ETOM CaMOCTOSATEIBLHO BBIJICTICHHBIX KPUTEPHCR).



bazoBbie nccaenoBaTelibCKue ACHCTBUS:

— WCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUA HWHCTPYMEHT TIO3HAHUSA, (OPMYIHPOBATH BOIPOCHI,
bukcupyromme mpoTuBopedre, npoodieMy, yCTaHaBIUBaTh UICKOMOE U JJaHHOE, OPMUPOBATH TUIIOTE3Y, apTyMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHC,

— TIPOBOJUTH CAMOCTOSTENBHO CINIAHUPOBAHHBIM DKCIIEPUMEHT, UCCIICIOBAHNE M0 YCTAaHOBJICHHIO OCOOSHHOCTEH
MaTEMaTUYECKOTO 00BEKTA, SIBICHHUS, POIIECCA, BHIABICHUIO 3aBUCUMOCTEN MEXKIY 00bEKTaMU, SIBIICHUSIMH, ITPOILIECCAMH;

— CaMOCTOSTENHHO (OPMYITUPOBAThH OOOOIIEHUS W BBIBOABI MO pe3yibTaTaM IMPOBEIEHHOTO HAOIIOICHMS,
WCCJICIOBAHNUS, OIEHUBATH JOCTOBEPHOCTH TIOJTYUYCHHBIX PE3YIhTaTOB, BEIBOIOB U 000OIICHMIA;

— TPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTAThH MPEATION0KEHHSI O €r0 Pa3BUTHU B HOBBIX
YCIOBUSIX.

— Pabora ¢ undopmariuei:

—  BBIBIATH JeUIIUTH HHGOPMAIIHNH, TaHHBIX, HEOOXOMUMBIX JIJII OTBETA HA BOTMPOC U JIJISl PEIICHUS 3a0a4H;

— BbIOMpaTh HWHGQOPMAIMI0O U3 HUCTOYHUKOB PA3UYHBIX THIIOB, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U
UHTEPIPETUPOBATH MHPOPMAIIMIO PA3TMYHBIX BHUIOB U (DOPM TPEICTABIICHNUS;

—  CTPYKTYpPUPOBATh HHPOPMAIIUIO, PEACTABIATE € B PA3IMUHBIX (PopMax, WILTIOCTPUPOBATH TPadUICCKH;

— OIICHWBAThH HAJASKHOCTH HH(POPMAIIUU IO CAMOCTOSATEIHHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaJlbHbIE KOMMYHHKATHBHBIC JEHCTBUS, 00€CIeYHBaIOT C(HOPMHPOBAHHOCTH COIMAIBHBIX HAaBBIKOB
00yyYarommxcs.

Oo6uienue:

— BOCTIIPUHUMATH M (HOPMYITUPOBATH CYKICHHS B COOTBETCTBUU C YCJIOBHSIMH M IETSIMU OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUChMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS TI0 X0y PEIICHHS 3aa4H,
KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTarT;

— B XO0lIe OOCYXKICHHsI 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBbI, MPOOJIEMBI, pPEIIaeMOi 3aauH,
BBICKA3bIBaTh WJICH, HAIICIICHHBIC HA TIOMCK PEIICHUS; COMOCTABIISITH CBOM CY)KICHUS C CY)KICHUSAMH JIPYTUX YIaCTHUKOB
uanora, OOHapyKMBaTh Pa3jIM4Me€ U CXOJCTBO TO3MUIMH; B KOPPEKTHOW (opme GopMyIupoBaTh pa3HOINIacHs, CBOU
BO3PaKCHHS;

— TIPEACTABIISITH PE3YJbTATHI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, HCCIISA0BaHUS, TPOCKTA; CAMOCTOSITEIIBHO BRIOUPATh
¢dbopMat BBICTYIUIEHUS ¢ YIETOM 3aJ1a4 IPE3EHTAIMU U OCOOCHHOCTEH ayIuTOPHUH.
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CoTpyIHHYECTBO:

— T[OHHUMAaTh U MCHOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUIYaJTbHOW paOOThl MPHU PEIICHUU YUEOHBIX
3a/1a4; IPUHUMATh 11€7Thb COBMECTHOM JIeATEeIbHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM PabOThI, pactipe1esiTh BUBI
paboT, noroBapuBaThCs, 00CYKAATh MPOIIECC U PEe3yIbTaT PabOTHI; 00001IaTh MHEHHSI HECKOJIBKUX JTFOJIEH;

— y4acTBOBaTh B TIPYMIOBBIX (opMax padoThl (0OCYXIECHHS, OOMEH MHEHUM, «MO3TOBBIE LITYPMbI» U HHBIC);
BBITIONTHATH CBOIO YacTh PabOThI U KOOPAUHUPOBATH CBOU JEHCTBUA C APYTHMMH YJI€HAMHU KOMaHJbI, OIEHUBATh KA4€CTBO
CBOET0 BKJIaJla B OOITUI MPOAYKT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM yUaCTHUKAMU B3aUMOJICHCTBUS.

3) YHuBepcanbHbIE PETYISITUBHBIE JCHCTBUS, 00ECTICUHBAIOT (POPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK U KU3HEHHBIX
HABBIKOB JIMYHOCTH.

Camoopranuzanus:

— COCTaBJISITH IUTaH, aJlTOPUTM PEIICHHS 3a7a4d, BBIOUPATh CIIOCOO PEIICHUS ¢ YIETOM MMEIOIINXCSI PeCYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BApUAHTHI pElIEHUH ¢ y4€TOM HOBOM MH(pOpMAIUK.

CaMOKOHTPOIIb:

— BIIAJCTh HaBBIKAMH IMO3HABATEILHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUM W MBICTUTEIBHBIX
IPOLIECCOB, MX PE3YyJbTATOB; BIAJAECTh CIIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3ysbTara pelieHus
MaTeMaTH4YE€CKOM 3a/1auu;

— MPEIBUAETb TPYIHOCTU, KOTOPHIE MOT'YT BOSHUKHYTh MPU PEIICHUH 3a1a4l, BHOCUTh KOPPEKTUBBI B AEATEILHOCTD
HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAWICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

— OIEHMBATh COOTBETCTBHE pe3yJbTaTa LEJIU U YCIOBUSIM, OOBACHITh IPUUUHBI JOCTHKEHUS WU HEAOCTHKEHUS
PE3YNBTATOB JIEATETLHOCTH, HAXOAUTH OITHOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

[NPEAMETHBIE PE3VJIbTATHI

10 KITACC

OnepupoBatTh MOHATUSMHU: TOUKA, IPSIMAasi, TNIOCKOCTh.

[IpyMEeHSITh aKCUOMBI CTEPEOMETPUM U CJICJICTBUS U3 HUX MPU PEIICHUHU T€OMETPUUYECKUX 3a/a4.

OnepupoBaTh MOHATHIMU: MAPATIIETBHOCTh U IEPIEHIUKYISIPHOCTD MPSAMbBIX U IJIOCKOCTEH.

KnaccuduimpoBaTh B3auMHOE paciolokeHUE IPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JIByTPaHHBIN YTroJl, TPaHU JABYTPAHHOIO yria, peOpo ABYTPAHHOIO yria; JUHEHHBIN yro
JIBYTPAHHOT O YyIJIa; TpaJycHas Mepa ABYTPaHHOTrO Yria.
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OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBITYKJIbIM M HEBBITYKJIbII MHOTOTPAHHUK, 3JIEMEHTHl MHOTOTpPaHHUKA,
IPABWIbHBIA MHOTOIPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BUbl MHOTOTPAaHHUKOB (ITMpaMKJIa; IpU3Ma, MPSMOYTOJIbHBIN Napasuiesaenunes, Kyo).

KnaccuduurpoBaTh MHOTOIpaHHHMKHM, BbIOMpas OCHOBAaHMS [Jsi KiacCU(UKAuuu (BBIIYKIbIE W HEBBITYKJIbIE
MHOTOT'PaHHUKH; IPABUIIBHBIE MHOTOI'PAaHHUKU; IPSIMBIE U HAKJIIOHHBIE PU3MBbI, ITapaJlICICIUIIEbI).

OnepupoBaTh MOHATUSMU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIUITBI IOCTPOCHHSI CEUCHHM, NCTIONB3YS METOJ] CIICAOB.

CrtpouTh ce4eHHss MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE UYEPTEXKU U3 PHUCYHKOB
IPOCThIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXOXJAEHHE I'€OMETPUUECKUX BEJIMYHMH MO 00pa3liaM WK ajJropuTMaM, MPUMEHSs] U3BECTHBIE
AHAIMTUYECKUE METO/BI IIPU PELICHUN CTAaHIAPTHBIX MAaTEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUM MEXKIY IBYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOYKH J0 IJIOCKOCTH, MEKY CKPEIUBAIOIIUMUCS ITPSIMBIMHU.

Pemate 3a7aun Ha HaxOXJAEHHE I'€OMETPUUYECKUX BEJIMYHMH MO 0Opa3liaM WM ajJropuTMaM, MPUMEHSsS] U3BECTHBIE
AQHAIMTHUYECKUE METOJbl TMpPHU PEIICHUHM CTAaHAAPTHBIX MATEeMAaTHYECKUX 3a7ad Ha BBIYHMCICHUE VYIJOB MEXKIY
CKPELIMBAIOLIMMHUCA MPSMBIMU, MEXAY IPSIMON H IJIOCKOCTBIO, MEXY IIJIOCKOCTSIMH, IBYIPaHHBIX YIJIOB.

Bobruncnsats 00bEMBI U TUIOHIAAM MOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, MUpamMuaa) ¢ NpuMeHeHueM (opMy;
BBIYHCIISATh COOTHOIIEHUS MEXAY IJIOAAIMU OBEPXHOCTEN, 00BEMAMU OTOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHAMU: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPUH; LIEHTP, OChb U INIOCKOCTh
CUMMETPUH (PUTYPBHI.

W3Bnekatp, MpeodpazoBbIBaTh U MHTEPIPETUPOBATH HHPOPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax,
IIPEICTABIICHHYIO HA YEPTEkKAX U PUCYHKAX.

[TpumeHaTh reoMeTpuueckre (PaKThl IS PEUICHHUS] CTEPEOMETPHUUECKHX 3a]1a, MPEANOIaraloiinX HECKOIbKO MIaroB
pelleHus], eclii yCIOBUsI IPUMEHEHUS 3aaHbl B IBHOU (hopme.

[IpumeHsaTh npocTeililiie MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBbI MPH pPEUICHUU
CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOIUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U )KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB
T€OMETPUU B UCKYCCTBE.

[IpuMeHATh IMOJIy4eHHBIE 3HAHUS Ha NPAKTUKE: AHAJIU3HPOBATh PEAIBHBIC CUTYAllMM W IPUMEHATh H3YyYEHHBIC
NOHSTHSL B TPOLIECCE TMOMCKA pEIIeHHs MaTeMaThdecku CGHOPMYIUPOBAHHOW MpPOOJIEMbl, MOAEIUPOBATH peajbHbIC
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CUTYaIliu Ha SI3bIKE T€OMETPHUH, HCCIIEI0BATh MOCTPOCHHBIE MOJEIH C WCIOJIH30BAHUEM T'€OMETPHUYECKUX TMOHSITHHA H
TEOpeM, amnmnapara ajaredpbl; perarb NPakTUYECKUe 3a/1a4H, CBI3aHHBIE C HAX0XK/IEHUEM T€OMETPUUECKUX BETUUHH.

11 KJIACC

OmneprpoBaTh MOHATHIMH: UJIUHAPUIECKAs TOBEPXHOCTh, 00pa3yIolye IIINHAPUIECKON TOBEPXHOCTH; [IMIUH/IP;
KOHHUECKasi IOBEPXHOCTh, 00pa3yoline KOHUIECKOH OBEPXHOCTH, KOHYC; cpepruyeckasi HOBEpXHOCTb.

Pacnio3naBathk Tena BpamieHus (WIMHIP, KOHYC, cdepa u map).

OOBICHATH CITOCOOBI TTOTYUYEHUS TS BPAIICHUS.

KrnaccuduimpoBaTs B3auMHOE pacioyioxkeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATHUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA; IIapOBOM CJIOM, OCHOBAHUE
IIApOBOT0 CJI0s, BBICOTA ILIAPOBOT'0 CJIOS; IIAPOBOM CEKTOP.

Bobruncnsats 00bEMBI U TIIOMIAIU TTOBEPXHOCTEH TeN BpallleHHs], TeOMETPUUYECKHX TeN ¢ MPUMEHeHneM (Gopmyi.

OmnepupoBaTh MOHATUAMH: MHOTOT'PAaHHUK, BIUCAHHBINA B cepy M OmucaHHBIA okoJo chepsl; chepa, BIUCaHHAS B
MHOTOTPAaHHUK WA TEJIO0 BpalleHUsI.

BbIYUCASTS COOTHOIICHUS MEXAY TUIOMIAIIMU TTOBEPXHOCTEH 1 00bEMaMu MOTOOHBIX TEIl.

N3o6paxarh u3ydaembie GUTYphI OT PYKU U C MPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BEIMOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKHU M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYp: BUI CBEpPXY, COOKY, CHHU3Y;
CTPOHUTH CEUCHHSI TEJ BPAILLCHUS.

N3BnekaTh, MHTEPIPETUPOBATH U IPEOOPA30BBIBATH MH(GOPMAIIMIO O IPOCTPAHCTBEHHBIX FTEOMETPUUYECKUX (PUrypax,
NPEICTABICHHYIO Ha YepTeXaxX U PUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B POCTPAHCTBE.

BbInONHATh NEUCTBUS CIIOXKEHUST BEKTOPOB, BBHIUMTAHUS BEKTOPOB M YMHOXKEHHSI BEKTOpa Ha YUCIO, OOBICHSTH,
KaKUMU CBOMCTBaMH OHU 00J1aJar0T.

[IpumeHsTh MpaBUIIO Mapajvieenunesa.

OmneprpoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIh BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATHI BEKTOpa, YIOJ MEXAY BEKTOpPaMH, CKaJSpHOE MPOHU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAaHAPHBIC
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB U MTPOU3BEACHNE BEKTOPA HA YHCIIO, YTOJI MEX1Yy BEKTOpaMHU, CKaJIsIpHOE MMPOU3BEACHHE,
packiapIBaTh BEKTOP MO ABYM HEKOJJTUHEAPHBIM BEKTOPAM.

3amaBatTh IIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOI crcTeMe KOOpAHHAT.



-13-

[IpumensTh reomeTpuyeckre GakThl ISl PEIIEHUs] CTEPEOMETPUUYECKHX 3a/1a4, MTPEANOIaralolnX HECKOJIbKO 111aroB
pellIeHus1, eclii yCIOBHsI IPUMEHEHUS 3aJaHbl B IBHOU (hopme.

Pemrats npocreniyne reoMeTpuyecKue 3a1a4y Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METOA.

Pemate 3agaun Ha NOKa3aTelbCTBO MATEMATUYECKUX OTHOLIEHWM M HAXOXKJIEHHE TN€OMETPUYECKHX BEJIWYUH II0
o0Opa3LaM Wiu alropuTMam, MPUMEHsISI U3BECTHBIE METO/BI U PELIEHUH CTAaHJAPTHBIX MATEMAaTHYECKUX 3a1ad.

[IpyMeHATh NMpOCTENIINE MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IMPU PELICHUH
CTEPEOMETPUUECKHX 3a4ad.

IIpuBOAUTE pUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPUU B HCKYCCTBE.

IIprMeHATh IONyYEHHBIE 3HAHMWA HA NPAKTUKE: AHAJIM3UPOBATH PEAJbHBIE CUTyallMd WU IPUMEHATH H3YyYECHHBIC
HNOHATUS B IPOLECCE IIOMCKA PEUIEHHMs MaTeMAaTH4YeCKU C(OpMYIMpOBAaHHOW MNpOOIEMBbI, MOJAEIUPOBATH pEaIbHBIE
CUTyallMl Ha SI3bIKE I€OMETPHUM, HCCIIEN0BATH IOCTPOCHHBIE MOJIEIU C HCIOJIB30BAHUEM T'€OMETPHUUECKMX NOHATHUU M
TEopeM, arnmnapara aiareopbl; pemarb NpakTUYECKUe 3a/1a4i, CBSI3aHHbIE C HAXOKIECHUEM MeOMETPUUECKHUX BEIHYNH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJITACC
KonnuectBo uacos
Ne OnexTpoHHbIe (IU(POBLIC)
HanmMeHoBaHME pa3ieioB ¥ TEM MPOTPaMMBbI Konrponsnsie | IlpakTnyeckue
n/m Bcero o0pa3oBaTelbHbIE PECYPCHI
paboThI pabdoThI
bubmuorexa [IOK
1 B 1
BE/ICHHE B CTEpEOMCTPIIO 0 https://m.edso0.ru/1c209e37
5 [IpsiMble ¥ IJIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6nmoreka [IOK
[TapaniaeabHOCTh NPAMBIX U INIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 IlepnenaAuKyIsIpPHOCTD MPSAMBIX U 12 bu6numorexa [IOK
IIJIOCKOCTEN https://m.edso0.ru/1c209e37
b K
4 VYTIIB1 MEXTY IPSIMBIMH | TUTOCKOCTSIMH 10 1 ht?gsj:lll;lr?:é(sigg 116209637



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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bu6mmoreka [IOK
> Muororpaniikn 1 . https://m.edso0.ru/1¢209e37
. bubnmoreka [IOK
6 OOBEMEI MHOTOTPAHHHKOB 9 . https://m.edso0.ru/1¢209e37
7 [ToBTOpEHHME: CCUCHUS, PACCTOSIHUS U YTIIBI 4 1 bubmorera [IOK
P ' P r https://m.edso0.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 5 0
11 KJIIACC
KomanuectBo yacos )
HaumenoBanue pa3nenos u tem JEKTPOHHBIE (IIU(PPOBLIE)
Ne n/m KonTposnbusle | Ilpaktnueckue =~ 0OpasoBaTeNbHBIE
MIPOTPaMMBbI Bcero
paboThI paboTsI pecypcbl
bubmuoreka [IOK
! Tena Bpaters 12 https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
2 1
OOnEmr Ten > https://m.eds00.ru/1c209e37
bubnunorexa LIOK
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209637
4 [ToBTOpEHME, 0000MIEHNE, CUCTEMATH3ATIHS 7 1 bubnunorexa LIOK
3HAHHUI https://m.edso00.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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MMPOBEPSEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBbI
10 KITACC
Kon N o
ITpoBepsieMble peIMETHBIE PE3YJIbTAThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPEAHETO O0IIEro
MIPOBEPSEMOTO
oOpazoBaHus
pe3yibTara
7 I'eometpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsIMasi, INIOCKOCTh
1.2 [TpuMeHsTh aKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX MIPH PEIICHUH F€OMETPUUECKUX 3a]1a
7.3 OnepupoBaTh MOHATUSAMHE: MTAPATUICTBHOCTD U MEPIICHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH
7.4 KnaccuduimpoBats B3anMHOE PaCoIOKEHHE MPSMBIX H IUIOCKOCTEH B MPOCTPAHCTBE
2k OnepupoBaTh MOHATUAMU: IBYTPAHHBIA YroJ, TPaHU JABYTPAHHOTO yria, peOpo ABYrpaHHOTO Yria, JIMHEHHBIN yroi
JBYIPAaHHOIO yIJia, pagycHas Mepa JIByIPaHHOTO yIiia
- OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBIMYKJIbIM M HEBBINYKJIBIH MHOTOTPAHHUK, 3JIEMEHTHl MHOI'OI'pDAaHHUKA,
NPaBUJIbHBIM MHOTOIPaHHUK
7.7 Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (ITUpaMyUa, IpU3Ma, IPSMOYTOJbHBIN Mapajienenumnes, Kyo)
. KnaccuduimpoBath MHOTOTpaHHUKH, BBIOMpasl OCHOBaHUS IS KiIacCUPUKAIMU (BBIMYKIbIE W HEBBITYKIIbIC
MHOTOT'PaHHHKH, TTPABUIbHBIE MHOTOTPAHHUKH, TIPSIMBIE W HAKJIIOHHBIE TTPH3MBI, TapaJuIeIICTIHIIC/Ib] )
7.9 OnepupoBaTh MOHATUSIMH: CEKYIIask INIOCKOCTh, CEYCHNE MHOTOIPAHHUKOB
7.10 OOBACHATH MPUHLUIIBI TOCTPOCHUS CEUEHHI MHOTOI'PaHHUKOB, UCIIOJIb3YSI METOJI CJICZ0B
11 CTpouTh ceuyeHHss MHOTOTPaHHUKOB METOJIOM CJI€/IOB, BBIIOJIHATH (BBIHOCHBIE ) ITIOCKHE YEPTEXKHU U3 PUCYHKOB IIPOCTHIX

00BEMHBIX UTYp: BUJI CBEPXY, COOKY, CHU3Y
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Pematpr 3amaun Ha HaxXOXACHUE TCOMECTPHUYCCKUX BCIHNYHUH I10 06pa3uaM W aJiIropuTMaM, NpUMCHAA HU3BCCTHBIC

7.12 AQHAJIMTUYECKUE METOJIbI IIPY PELIEHUH CTaHAAPTHBIX MaTEMAaTUUYECKHUX 3a/1a4 Ha BEIYUCIICHUE PACCTOSIHUM MEXY IBYMS
TOYKAMM, OT TOYKH JO NIPSIMOM, OT TOUKH JI0 INIOCKOCTH, MEXKy CKPEIIMBAOIIMMHUCS ITPSIMBIMH
Pemate 3aaun Ha HaXOXKAEHHWE I'€OMETPUUYECKUX BEIMUYUH MO oOpas3laM MM aJropuTtMaMm, NPUMEHss HU3BECTHBIE
7.13 AQHAJIMTUYECKAE METOJbl NPHU PEIIEHWH CTAaHJAPTHBIX MAaTeMATHYECKUX 337ad Ha BBIYHACICHHUE YIJIOB MEXIY
CKPEIIMBAOIIMMUCS MPSAMBIMU, MEXITY NPSIMOU U INTIOCKOCTBIO, MEKY IIJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB
214 Berauciiate 00bEMBI M IUIOIMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, MUpaMua) ¢ MpUMEHEHUEM (opMyl,
' BBIYHUCIISITH COOTHOLICHUSI MEXY TUIOIIAISIMHA TOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX MHOTOTPAHHUKOB
2 16 OnepupoBaTh NOHATUAMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTb CHMMETPHH, LIEHTP, OCh U IIJIOCKOCTh
' CUMMETPHUHU (QUTYPHI
216 M3Bnekars, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UH(POPMAIMIO O MPOCTPAHCTBEHHBIX M€OMETPUYECKUX (UTypax,
' IIPEJICTABICHHYIO HA YEPTEKaX U PUCYHKaX
217 [TpumensTs reomerpudeckue (GakThl Ui PELICHHUs] CTEPEOMETPUYECKUX 3a/ad, MPEANOIaraloluX HECKOJIbKO I1aroB
' pEeIIeHus, €CII YCIOBHsI PUMEHEHUS 3aaHbl B sSIBHOU hopme
218 [IpumensaTe npocTelmme NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI IIPU PELICHUH
' CTEPEOMETPUUECKUX 3a/1a4
219 IIpyBoAUTH, IIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U KU3HM, PACIIO3HABATH IPOSBICHUE 3aKOHOB
' TeOMETPUU B UCKYCCTBE
IIpuMeHATH NOy4YEHHbIE 3HAHWsI HA IIPAKTUKE: aHAJIM3UPOBATh PEaIbHbIE CUTYal[UU U IPUMEHITh U3yUEHHbIE TIOHATUS
220 B IIpOIlecce MOKMCKa PelIeHUs] MaTeMaTHYECKU C(OPMYIUPOBAHHON MPOOIEMBI, MOJIEIUPOBATh peallbHble CUTYaIlMH Ha

SA3BIKC T'COMCTPUHU, HCCIICHOBATL IMOCTPOCHHBIC MOJCIN C HCIIOJIb30BAHUCM TI'COMCTPHUUYCCKUX MOHATHHA W TCOPEM,

aliapara anre6pbl, peuiaTh IMMPAKTHUYCCKUC 3a/la4U, CBA3aHHbIC C HAXOKACHHUCM I'COMCTPUUCCKUX BCIINYUNH
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11 KITACC
Kon . o
[TpoBepsieMble peIMETHBIE PE3YIbTaThl OCBOSHHS OCHOBHOW 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO OOILETO
IPOBEPSEMOTO
oOpaszoBaHus
pe3yibTara
6 ['eomeTpus
- OmnepupoBaTh MOHATUSAMH: HWIMHAPHYECKas TTOBEPXHOCTh, 00pa3yolye IIHHIPUIECKOH TTOBEPXHOCTH, IWINH/D,
' KOHHNYECKas IIOBEPXHOCTh, 00pa3ykoline KOHNUECKON TIOBEPXHOCTH, KOHYC, cheprieckast IOBEpXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (IHJIXHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHUS TEJl BPALICHUS
6.4 KnaccuduuupoaTs B3aMMHOE pacIoyioskeHue chepbl U INIOCKOCTH
65 OnepupoBaTh MOHATUSAMU: IIAPOBONM CEIrMEHT, OCHOBAaHUE CErMEHTa, BHICOTA CETMEHTA, IIApOBOW CJOH, OCHOBAaHUE
' IIapOBOTO CJI0S1, BBICOTA IIAPOBOTO CJIOS, IIIAPOBOI CEKTOP
6.6 Berancnsate 00bEMBI 1 TUTONIAIN TOBEPXHOCTEW TEJ BPAILICHHUS, TEOMETPUYECKUX TeJ C IIPUMEHEHNnEM (hopMyIt
67 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BIIMCAHHBIN B cepy M OMHCaHHBIA OKOJO chepsl, cepa, BIUCAHHAS B
' MHOTOTPaHHHK HJTH TEJIO BpalICHUS
6.8 BbIUucIATh COOTHOIIEHHSI MEXKTY TUIOIIASIMH ITOBEPXHOCTEH M 00bEMaMH MOTOOHBIX Tell
6.9 N300paxaTh n3ydaeMbie GUTYpPBI OT PYKH U C TPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXH M3 PHCYHKOB MPOCTHIX O0OBEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHHU3Y;
' CTPOUTH CEUCHHSI TEJI BPALLICHHS
6.11 W3Bnekarb, UHTEPIPETUPOBATh U MPeoOpa30BhIBaTh MHHOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX (Urypax,
' IPE/ICTaBICHHYIO Ha YePTEXax U PUCYHKAX
6.12 [IprMeHsaTh TeoMeTpryuecKie (GaKThl U PEIICHNUSI CTePEOMETPHUYECKUX 3314, TPEIONIaralouX HECKOJIBKO IIaroB

pelIeHUs, eCIIU YCIOBUS PUMEHEHUS 3aJaHbl B sIBHOU hopme
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6.13 OnepupoBaTh MOHATUEM: BEKTOP B MPOCTPAHCTBE
6.14 BBINOIHATE ACHCTBHS CIIOKECHHS BEKTOPOB, BBIYUTAHHMS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIO, OOBSICHATH,
' KaKMMH CBOMCTBAMH OHM 00JI1aaf0T
6.15 [IpumeHnsaTh npaBUIo MapayIeIeHuIe a MPU CI0KEHUN BEKTOPOB
OnepupoBaTh MOHATUSAMU: JCKAPTOBBI KOOPJAHHATHI B IIPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOPa, PABEHCTBO BEKTOPOB,
6.16 KOOPJIMHATHI BEKTOPA, YroJl MEXy BEKTOPaMHU, CKaJISIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIC
BEKTOPBI
6.17 Haxonuth cyMMy BEKTOPOB U MIPOU3BEACHUE BEKTOpPA HA YUCIIO, YTOJI MKy BEKTOPAMH, CKaJSIPHOE MTPOU3BEIICHHE,
' pacKIapIBaTh BEKTOP O JBYM HEKOJUTMHEAPHBIM BEKTOpPaM
6.18 3a/1aBath IIIOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPIUHAT
6.19 Pemrats npocreiiiime reoMeTpUYECKUE 33]]a4M Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1a
6.20 Pemath 3amaun Ha JI0Ka3aTeIbCTBO MATEMATHYCCKUX OTHOIICHHMH W HAXOXKICHHUE IEOMETPUYCCKUX BEIHYUH I10
' oOpasiaM WK aropuT™MaM, IMPUMEHSS U3BECTHBIC METO/IbI IIPY PEIICHUN CTAHIAPTHBIX MAaTeMATHYSCKUX 3a/1a4
6.1 [IpuMeHATh TPOCTEHIINE MPOrPAMMHBIC CPEACTBA M IJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHUCTEMBI MPU PEIICHUH
' CTEPEOMETPHUUYCCKUX 3a/1a4
6.22 [TpuBOIUTE MPUMEPHI MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HHU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB
' TCOMETPHUH B HCKYCCTBE
[IpuMeHSATh IMOJIyYeHHBIC 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh PEalIbHbIC CHTYyalldd M INPUMEHSATh W3Y4YCHHBIC
6.23 MOHATHS B MPOIIECCE MOMCKA PEIICHUs MaTeMaTHYeCKU CHOPMYITHMPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PeaibHbIC

CUTyallMH Ha A3BIKC T'COMCTPUH, UCCIICAOBATH ITOCTPOCHHBLIC MOACIIN C UCITOJIB30BAHUCM I'COMCTPUICCKHUX MOHATHH U

TCOPEM, allrapara aﬂre6p51, peiiaTh NPAKTUHYCCKUEC 3aJa4u, CBA3aAHHBIC C HAXO0XICHHUEM I'€COMCTPUICCKHUX BCIIMUYUH




-19-

MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

[IpoBepsieMblil 2IIEMEHT COAEPHKAHUS

7

I'eomeTpus

7.1

OCHOBHbBIC ITOHSATHS CTCPCOMCTPHUU. Tqua, mnpsimasi, MmiIOoCKOCTb, MPOCTPAHCTBO. [TousaTre 00 aKCMOMATUYECKOM MMOCTPOCHUHN

CTCPCOMECTPHH: aKCHUOMBI CTCPCOMCTPHUH U CIICACTBUA U3 HUX

7.2

B3aumHoe pacnosokeHue TMpsIMBIX B IPOCTPAHCTBE: IEpeceKaloluecs, MapajuleibHble M CKPEIIMBAIOIIMECsS TMpsSMBIE.
[TapamnensHOCTh NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: Mapaljie/ibHbIE MIPSIMbIE B IPOCTPAHCTBE, NAPAJIIETLHOCTD TPEX MPSIMbIX,
napajuleIbHOCTh NPSIMOM M IUIOCKOCTH. YTJbl C COHANpaBICHHBIMU CTOPOHAMH, Yrojl MEXAY MPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTb INIOCKOCTEN: TapasuieabHble IIOCKOCTH, CBOWCTBA MapalieNbHbIX IIIocKkocTel. [IpocTelinme npocTpaHCTBEHHbIE

GbuUryphl Ha TIIOCKOCTHU: TETPAdIP, KyO, apauieNenurie]], TOCTPOCHUE CEUCHHA

7.3

[lepneHaUKYNSIpHOCTh NPSMOM M IUIOCKOCTU: NEPIEHIUKYJISAPHBIE IpSAMbIE B IPOCTPAHCTBE, IpsIMbIE MapajlieibHbIE U
NEPIEHIUKYIISPHBIE K IIOCKOCTH, IPU3HAK MEPIEHANKYISIPHOCTH IPSIMON U INIOCKOCTH, TEOPEMA O MPSMOM NEPIEHIUKYIIAPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXAY NMPSAMOM U IIIOCKOCTHIO, ABYTPAHHBIN yroJl, IMHENHBINA YroJl IBYTPaHHOIO yria.
[leprieHaMKyNAp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TMJIOCKOCTH, MPOEKIUs (PUTYpHI Ha
IJIOCKOCTh.  IlepneHauKyIApHOCTh IUIOCKOCTEH: IpPU3HAK IMEPHEHAMKYIIPHOCTH JABYX IUIOCKOcTed. Teopema o0 Tpéx

NEePIEeHIUKYIIIpax

7.4

[loHaTHe MHOTOTpaHHHMKAa, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHMKA, BBIMYKJIbIE M HEBBIMYKIbIE MHOTOTPAaHHHUKH, pa3BEPTKa
MHororpanHuka. [Ipuzma: N-yronpHast mpusMa, rpaHd U OCHOBaHHS MPU3MBI, MpsMas U HAKJIOHHAs MPHU3MBbIL, OOKOBAasi U IMOJIHAS
NOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsMOyroJabHbIA Mapaielenune] U ero ceoicTa. [lupamuna: N-yronbHas nupamuna,
rpaHU M OCHOBAaHUE MUPaMHJIbl, OOKOBas M IMOJHAS MMOBEPXHOCTb MUPAMMU[IbI, MPAaBUIbHAS U yCeuEHHAs MupamMuia. IJIEMEHThI

IMPU3MEI U ITUpaMU/IbI. HpaBI/IJ'II)HI)IC MHOTI'OTpaHHUKHA: TIOHATUC ITPAaBUJIIbBHOTO MHOI'OI'paHHUKaA, IIPaBUJIbHAA IIpU3Ma U IIpaBUJIbHAA
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nUpaMu/a, IpaBUIbHAS TPEYTOJIbHAS MUpaMUa U MPaBUIBHBIN TeTpasap, Kyo. [IpeacraBnenne o mpaBUIbHBIX MHOTOTPAHHHUKAX
OKTa’p, 10JeKadAp U ukoca’apyrue CeueHus Npu3Mbl U MUPaAMUIbI
25 CuMMeTpus B IIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NMPSMOM, IUIOCKOCTH. DJIEMEHThl CUMMETPUU B IUPAMMJIAX,
' napasuieNienune1ax, NpaBUiIbHbBIX MHOTOIPAaHHUKAX
Brruncnenue 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHaiu, yribl. [lnomans 60koBOH MOBEPXHOCTH M MOJHOW MOBEPXHOCTH
6 MPSIMOI MPU3MBI, TIJIOMIAb OCHOBAaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPsIMOM Mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U
' MOBEPXHOCTU MPAaBUIBLHOW MUPAMHJIBI, TEOpeMa O IUIomaau yceu€HHoM nupamuabl. [lonstue 06 o6béme. OOBEM MUpamMHIbI,
MIPU3MBI
7.7 [NonoGHbie Tena B mpocTpaHcTBe. COOTHOMICHUS! MEKAY IIJIOMIAIIMHU MIOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TET
11 KITACC
Kon [IpoBepsieMblii A7IEMEHT COJIepIKAHUS
6 I'eomeTpus
61 Hununaapuueckasi MOBEPXHOCTh, 00pa3yIolIue IUINHAPUIECKON TOBEPXHOCTH, OCh HWJIMHIPHUUECKON MOBepXHOCTH. Llunuuap:
' OCHOBaHUS U OOKOBasi IOBEPXHOCTh, 00pazyrouiasi U OCh, IJIOLIAAL OOKOBOW U MOJHOW MOBEPXHOCTU
Konnueckasi moBepXxHOCTb, 0Opa3yrolye KOHHMYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA KOHHYECKOW moBepxHOCTH. KoHyc:
6.2 OCHOBaHHWE W BEPIIMHA, 00pa3yromias U 0OCh, TUIOMIA, OOKOBOW M TOJTHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yoiue u
BBICOTA, OCHOBaHMs 1 OOKOBasi IOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paguyc, AUaMETp, IUIONIAIb MOBEpXHOCTU cdephl. B3zanMmHoe pacmoiiokeHre cepbl U IUIOCKOCTH,
KacaTeJbHas TUIOCKOCTh K cepe, mIomaas chepbl
6.4 N300pakeHue Tes BpallleHHus Ha MJI0CKOCTU. Pa3BépTka MuimHApa U KOHyca
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KOM6I/IHaLII/II/I TCJI BpalllCHUA U MHOTOI'PaHHUKOB. MHOFOFpaHHHK, OITMCaHHBIM OKOJIO C(I)epm, C(I)epa, BIIMCAHHAs B MHOT'OI'PaHHUK,

0 WIJIH TEJIO BPAILCHUS
6.6 [Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 00 00bEME TPSIMOYTOJILHOTO MapaJUICIICIIUIIeIa U CICACTBHS
' n3 Heé. O0BEM mmmHIpa, KoHyca. O0BEM 1Iapa u miomaab ceps
6.7 [Tono6ubIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXY TUIOMIAIIMU TOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TEJ
6.8 Ceuenus nunuHApa (mapauienbHO U NEPIEHANKYISIPHO OCH), CEUEHUS KOHYca (TapajlieIbHOE OCHOBAHUIO U IIPOXOSIIEE Yepes
' BEpILINHY), CEUEHHUS LI1apa
Bekrop Ha miiockocTH U B mpocTpaHcTBe. CIOXKEHHE M BBIYMTAHHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4yuciio. Pazmoxenue
6.9 BEKTOpa 1Mo TPEM HEKOMILTaHapHBIM BekTopam. [IpaBuio napamenenunena. Pemenne 3aqad, CBA3aHHBIX € IPUMEHEHHEM ITPaBIIT
NENUCTBUM C BEKTOPAMU
[IpsiMmoyronbHas cucteMa KoopAuHAT B ipocTpancTBe. Koopannate! Bektopa. [IpocTeiinye 3aqauu B KOOpAWHATAX. YTOI MEXKIY
6.10

BCKTOpaMH. CKaJ'IflpHOC MMPOU3BCACHUC BCKTOPOB. Brruncnenue YrJIOB MCXKAY IMpPsMBIMHA W ITIJIIOCKOCTAMM. KOOpILI/IHaTHO-

BEKTOPHBIN METOJI ITPH PEIICHUN F€OMETPUYECKHX 3a/1a4

ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

Kon
[IpoBepsieMblie TpeOGOBaHUs K MPEIMETHBIM Pe3yIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHON MPOrPaMMBbI
IIPOBEPSIEMOTO
poBep cpeaHero oomiero oopa3oBaHMs
TpeboBaHUs

OCHOBHOM OFPA30OBATEJBHOM MPOI'PAMMBI CPEJJHEI'O OBIIIET'O OEPA30OBAHUS

Bnanenue meromamMu A0Ka3aTCJIbCTB, aJIrOPUTMaMH PCHICHUA 3a4av, YMCHHUC (I)OpMyHI/IpOBaTB U ONnepUupoBaThH
MOHATHAMM: OIIPpCACIICHUEC, aKCHMOMA, TCOpEMa, CJIICACTBUC, CBOﬁCTBO, IMPHU3HAK, NOKa3aTCJIbCTBO, PABHOCHUJIBHLIC
(l)OpMy.]'II/IpOBKI/I; MPUMCHSATH UX; YMCHUC (I)OpMy.HI/IpOBaTB O6paTHOC U IIPOTUBOIIOJIOKHOC YTBCPIKIACHUC, IIPUBOAUTDH
INpUMCPBI KW KOHTPIIPHUMECPbI, HCIOJIb30BATb MCTOI MaTeMaTH4YeCKOM HHAYKIHUH, IIPOBOAUTL MOOKA3aTCIIbHBIC

PACCYXKIACHUA IIpU PCIICHUHU 3a/ia4, OLHCHHUBATL JIOTHYCCKYIO ITPABUJIBHOCTDL paccymneHI/HTI; YMCHHC OIICPHUPOBATH

IOHATHUAMU: MHOXKCECTBO, IIOJMHOXKCCTBO, OII€pallMd HaA MHOXCCTBAMH; YMCHHUC HCIIOJIB30BaTh TCOPETUKO-
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MHO>KECTBEHHBII anmnapar JJis ONMCAaHUs PEAIbHBIX MPOLIECCOB U SIBJICHUM U IPU PELICHUM 3a]a4, B TOM YHUCIIE U3
JIpyrux y4eOHBIX MpPEAMETOB; YMEHHUE OINEepPHpOBATh MOHATUSAMHU: Tpad, CBA3HBIA rpad, nepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U OMMCHIBATH I'padbl pa3IMUHBIMU CHOCOOAMH; UCIOJIB30BaTh Tpadbl MPU PEIICHUH

3aaad

YMeHue onepupoBaTh MOHATHSAMU: HATYpPajJbHOE YHUCIO, LIEJI0€ YUCIO, CTENEHb C LEJIbIM I0Ka3aTeleM, KOPEHb
HaATYypaJIbHOM CTETIeHHU, CTENIEHb C pAallMOHATIBHBIM [TOKA3aTeJIeM, CTETIEHb C IEUCTBUTENBHBIM MTOKa3aTesIeM, JIorapupm
4YuCla, CUHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOIO YMCIIA, OCTAaTOK I10 MOJYNI0, palUOHAIBHOE YHCIIO,
UPPALMOHAJIBHOE YHCIJIO, MHOKECTBA HATYPAJIbHBIX, LIEJIBIX, PAlMOHAIbHBIX, JECHCTBUTEIBHBIX YHCEN; yYMEHHE
UCIIOJIb30BaTh MPU3HAKU AEIMMOCTH, HAUMEHBIINNA OOLIMI JeNuTeNb U HauMEHbllee O00Ilee KpaTHOE, aarOpuTM
EBknupa mpu penieHuM 3aj1ad; 3HAKOMCTBO C PA3jJUYHBIMM TMO3MLIMOHHBIMM CUCTEMAaMH CUUCICHUS;, YMEHHE
BBITIOJTHSITH BHIYMCIICHNE 3HAYEHUH 1 TIPe0o0pa30BaHus BBIPAKEHHIA CO CTETICHAMH U JIOTaprupMaMu, IPeoOpa3oBaHUs
JIpOOHO-PAallMOHATBHBIX BBIPAXKEHUI; YMEHHE ONEpUPOBATh MOHATUSMHU: IIOCIIEIOBATEILHOCT, apu(pMeTHdecKas
nporpeccusi, reOMeTpUIecKas mporpeccus, 0ECKOHEYHO YObIBAIOIAsi T€OMETPUUYECKasl IPOrPECCHsT; YMEHHE 33/1aBaTh
HOCJIEIOBATEIbHOCTH, B TOM 4YHCIE C TOMOIIbIO PEKYPPEHTHHIX (OPMYJ; YMEHHE ONEepUpOBATh HOHATHIMM:
KOMILJIEKCHOE YHCJI0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOIYJb U apTYMEHT KOMIUIEKCHOTO YKcia, popMa 3arucu
KOMIUIEKCHBIX ~4Yucesl (reoMeTpuyYeckas, TpUTOHOMETpUYeckas U anreOpaudeckas); YMETb IPOU3BOJUTH
apupMeTHUecKue eHCTBHUS ¢ KOMIUICKCHBIMH YUCIIAaMU; TIPUBOIUTH IPUMEPHI UCIIOJIBb30BAaHUS KOMILIEKCHBIX YHCENT,;

OIICPHUPOBATL TOHATUAMU: MaTpHIld 2X2un 3><3, OIIpEaACIUTECIIb MAaTPHUIIbI, FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIINTCIIA

YMeHue  omnepupoBaThb  MOHATHSMHU:  palMOHAJbHbIC, HppalOHAJbHBIE, I[IOKa3aTeJIbHbIE,  CTEMEHHBIE,
jgorapuMuuecKue, TPUrOHOMETPUUECKHE YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATH OHATUSIMU:
TOKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpPAaBHEHHUH M HEPAaBEHCTB,

PAaBHOCHUIIBHOCTD ypaBHeHI/If/'I, HCPABCHCTB U CUCTEM,; YMCHHUC PCIIAaTh YPABHCHUA, HCPABCHCTBA U CUCTEMBI C TIOMOIIBIO
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PA3INIHBIX HpI/IéMOB; peiiaTk YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI C IIApaMETPOM; INPHUMCHATH YPAaBHCHUS,
HCPABCHCTBA, UX CUCTEMBbI JJIsI pCHICHUA MATCMATUYCCKUX 3a/1a4 U 3aa4 U3 pa3JIMYHbIX oOacreit HAayKU U peaHBHOﬁ

KHU3HHU

YMeHue omnepupoBarh MOHATHAMU: (YHKUHUSA, YETHOCTh (DYHKUIWHU, MEPUOAUYHOCTH (YHKIMH, OTPAaHUYCHHOCTH
(yHKIIMM, MOHOTOHHOCTH (DYHKLHH, SKCTpeMyM (YHKIMH, HauOonbllee U HaMEHbIlee 3HaYyeHUs (DYHKIUU Ha
IpOMEXYTKe, HempepblBHAsS (PYHKIHMS, aCUMOTOTHI rpaduka GyHKIHMH, MepBas U BTOpas MPOU3BOAHAS (PYHKIHUH,
TeOMETPHUECKUH U (PU3UUECKUN CMBICI MPOU3BOIHOM, IEPBOOOpa3HAs, ONPENCIEHHBIN HHTETPAJl; YMEHHE HAXOIUTh
aCUMNTOTHI Tpaduka QYHKIUU; YMEHUE BBIYUCIIATH POU3BOJAHBIE CYMMBI, IPOU3BEICHUS, YACTHOIO U KOMIIO3UIIMU
(yHKIMI, HAXOIUTh YpaBHEHUE KacaTelbHON K rpa@uKy (pyHKIIMH; YMEHUE HAXOAUTh IPOU3BOJHBIE FIIEMEHTAPHBIX
(yHKIMI; yMEHHE UCII0JIb30BaTh MPOU3BOIHYIO JIJIS UCCIIEI0BaHUs (PYHKIMN, HAXOJUTh HANOOJbIINE U HAUMEHBIIINE
3HaueHUsl (YHKIMH, CTPOUTH TpadUKH MHOTOWICHOB C HCIIOJIb30BAHHMEM armapara MaTeMaTHYECKOrO aHalln3a;
IIPUMCHATH HNPOU3BOJHYIO I HAXOXKACHUA HAWIYUHICTO PCIICHHA B IMPUKIAAHBIX, B TOM YHCJIC COLMAJIBHO-
HSKOHOMHYECKUX U (PU3NYECKUX 3a/1a4ax; HAXOAHUTh IUIOMAAN U 00BEMBI (UTY C TIOMOIIBIO HHTETrpaia; MPUBOJUTH

IMPUMCPLI MATEMATUYICCKOT'O MOACIIUPOBAHUSA C TIOMOIIBIO I[I/I(p(l)epCHLII/IEU'IBHBIX ypaBHCHI/Iﬁ

YMeHue omnepupoBaTh MOHATUSAMU: Tpaduk QyHKUMU, oOpaTHas (QyHKIWS, KOMOO3UIMS (GYHKIHHA, JTHHEHHAS
GbyHKIMS, KBagpaTH4Has QYHKIHS, palldOHAlIbHAs (QYHKIH, CTETIeHHAs (YHKIHS, TPUTOHOMETpUUYECKUEe QPYHKIINUH,
o0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKIIMH, TOKa3aTelIbHAs U JorapudMudeckas QyHKIUH;, yMEHUE CTPOUTh rpaduku
M3YYCHHBIX (YHKIWN, BBITIONHATH MpeoOpa3oBaHus rpadukoB (YHKIWNA, HCIOJIB30BaTh TrpadUKH sl H3YUCHUS
NPOIIECCOB M 3aBHUCHMOCTEH, MPU PEHICHUH 3a1ad M3 JPYTruX y4eOHBIX MPEIMETOB M 3a7ad M3 PEalbHOHN KHU3HH;
BBIpXaTh (OPMYJIaMH 3aBHCHMOCTH MEXIy BEIMYMHAMH, HCIIOJIb30BaTh CBOWCTBA W Tpaduku (yHKIHUH IS
pelleHus ypaBHEHHIA, HEPABEHCTB W 3ajad C IMapaMmeTpaMu; U300pakaTh Ha KOOPIUHATHOHN IJIOCKOCTH MHOXECTBa

pelLICHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM
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YMmenue peuiaTh TCKCTOBBIC 3ala4Y1 PA3HLIX THUIIOB (B TOM YHUCJIC HA TPOUCHTHI, JOJIU U YaCTH, HA JIBUKCHUC, pa60Ty,
CTOUMOCTb TOBApOB MU YCJIYI, HAJIOI'W, 3ada4u H3 o0iactu YIIpaBJICHUSA JIMYHBIMU U CeMeHMHBIMU (I)I/IHchaMI/I);
COCTAaBJIATh BBIPAKCHUSA, YPABHCHHUA, HCPABCHCTBA U UX CUCTCMbI IO YCJIOBHIO 3aa4H, UCCICAOBATH IMOJTYUYCHHOC
peIeHue U OUCHHUBATH HpaBI[OHOI[06HOCTB PE3YyJIbTAaTOB, YMCHHC MOACIIMPOBATH PCAJIbHBIC CUTyallUM Ha S3BIKC
MAaTEMAaTUKH,; COCTABJISATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMBI 110 YCJIOBHUIO 3aJa4U, UCCICA0OBATH

IOCTPOCHHBIC MOJCJIN C UCITIOJIb30BAHHUCM allllapaTta aJ'II‘C6pI>I, HHTCPIIPCTHPOBATH HOJ'Iy‘IeHHHﬁ pe3yiibTaTt

YMeHue onepupoBaTh HNOHATUSAMU: cpeAHee apudMeThdyeckoe, MeauaHa, HauOoJblllee W HAUMEHbIIEEe 3HAUYCHUS,
pasMax, JUCHEepCHs, CTaHJApTHOE OTKIOHEHHE YHCIOBOro Ha0oOpa; yMEHHE U3BJIE€KaTh, HHTEPIPETUPOBATH
uH(popMaInio, TPEACTaBICHHYIO B TaONWIaX, Ha IuUarpammax, rpagukax, OTpa)kalollyl0 CBOMCTBA pPEaIbHBIX
MPOIIECCOB U SIBJICHUH; MPEACTABIIATH HHGOPMAIIUIO C TIOMOIIBIO TAOJIHI] M TUarpaMM; UCCIIEIOBATh CTATUCTHYECKUE
JaHHBIC, B TOM YHCIIe C IPUMEHCHUEM TpaUUeCKUX METOIOB M AJICKTPOHHBIX CPEACTB; TpadUIecKH MCCISI0BATh

COBMECTHBIE HAOIOACHHS C TTIOMOIIIBIO JHArPAMM PACCEHBAHUS U JTMHEHHON perpeccuu

YMeHue onepupoBaTh MOHSATHSIMM: CIy4allHBIN ONBIT M CllydaifHOE COOBbITHE, BEPOATHOCTh CIYYaHHOTO COOBITHS;
YMEHHUE BBIYHCIATH BEPOATHOCTH C MCIIOJIB30BaHMEM IpaUueCKUX METOJO0B; NMPUMEHATh (OPMYINbI CIOXKEHHUS U
YMHOXXEHUSI BEPOSITHOCTEH, (OpPMYyNy IMOJHON BeposATHOCTH, (Gopmyny bepHymnn, KoMOMHAaTOpHBIE (GaKThl U
(opMyJIbl; OLIEHUBATh BEPOSATHOCTH PEAbHBIX COOBITHI; YMEHHE ONEepPHpPOBATh MOHATUSAMU: ClydaiiHas BEIMYUHA,
pacmpe/ielieHne BepOsITHOCTEH, MaTeMaTUYeCKOe OKUIaHHWe, JAUCIEPCHS W CTaHJApTHOE OTKJIOHEHHE CIIy4aiHOMN
BEJIMUYMHBI, QYHKIIUHN pacHpeeIeHNs U IJIOTHOCTH PABHOMEPHOI0, TIOKAa3aTeIbHOTO U HOPMAJIbHOTO pacpeeIeHU;
YMEHHE HCMOJIb30BaTh CBOMCTBA U3YUEHHBIX PACHPECICHUN ISl PeIIeHUs 3a/1a4; 3HAKOMCTBO C MOHSTUSIMHU: 3aKOH
OOJBIINX YHCEeI, METO/Ibl BEIOOPOYHBIX MCCIEA0BAHUN; YMEHHE IPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBLINX
YyCell B IPUPOAHBIX 1 O0IIECTBEHHBIX SBJICHUSAX; YMEHHE ONIEPUPOBATH MOHATUSAMU: COUETAHUE, IEPECTAHOBKA, YHUCIIO

COUeTaHMil, YMCcIo nepecTaHoBOK; OnHOM HpioTOHA; yMEeHHE TPUMEHSITh KOMOMHATOPHBIE (DaKThI U pacCyKICHUS IS
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peuieHrud 3a4ad; OILCHUBATH BCPOATHOCTHU PCaAJIbHBIX CO6LITHﬁ; COCTaBJISITb BCPOATHOCTHYHO MOIACIIL U

UHTEPIPETUPOBATH MOIYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTh, TPOCTPAHCTBO, OTPE30K, JTyY, BETUYMHA YIia, IJIOCKUN
yroJi, IBYTPAaHHBINA yroJl, TPEXTPAHHBIN YToJI, CKPEIIMBaIOIIUECs MPAMbIE, MapauIeIbHOCTh U NEPICHIUKYIIPHOCTD
OPSIMBIX U TJIOCKOCTEH, Yroll MEXIY MPSMBIMH, Yol MEXKAY MPSMOM U IIIOCKOCTBIO, YIOJ MEXAY IIOCKOCTSIMH,
paccTosHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSHHUE MEXAY HPSIMBIMHU, PACCTOSHUE MEXKIY IUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPH PEIICHUHU 3a/1ay HU3y4YeHHbIE (DAKThl U TEOPEMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mephl
00BEKTOB OKPYXKAIOIIET0 MUPA; CTPOUTh MAaTEMaTUYECKHUE MOJIEIIU C IIOMOILBI0 T€OMETPUUECKUX MOHSATUHN U BEJTUYHH,

pemaThb CBA3aHHBIC C HUMU MPAKTHYCCKUC 3a1a4YN

10

YMeHue ornepupoBaTh NOHATUSIMH: IDIOMAAL GUTYPBI, 00bEM (PUTYpPBI, MHOTOTpaHHUK, IPABHILHBI MHOTOTPAHHUK,
CeueHHe MHOTOrpaHHHKA, KyO, apaiesienurne i, Mpu3Ma, mupamMuaa, Gurypa u moBepXHOCTh BPAICHHS, [IHIHHID,
KOHYC, map, cdepa, miomaab chepsl, IIom@aab MOBEPXHOCTH MUPAMUIBI, TPU3MBL, KOHYCa, IUJIMHAPA, 00bEM Ky0a,
NPsIMOYTOJIBHOTO TapajuieNienuiena, nUupaMubl, MPU3Mbl, LWIWHIpa, KOHYyca, IIapa, pa3BEPTKAa MOBEPXHOCTH,
CEUYCeHHS KOHyCa U IWIMHJPA, MapaiieIbHble OCH WIIM OCHOBAHMIO, CEUEHHUE I1apa, TUIOCKOCTh, Kacaromasics chepsl,
WIMHPA, KOHYCa; YMEHHE CTPOUTH CEYeHHE MHOTOTPaHHUKA, 1300pakaTh MHOTOIPAaHHUKH, (PUTYPBI 1 TOBEPXHOCTH
BpallleHUsl, UX CEUYEHMs,, B TOM YHUCJIE C IOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSATH CBOWCTBA
reoOMeTpPHUECKHUX (QUTYp, CAMOCTOSTENBHO (OPMYIUPOBATH ONPEAEIICHUS U3yU4aeMbIX (DUTYp, BBIIBUTATH THIIOTE3HI O
CBOMCTBaX M NpU3HAKAX TeoMeTpuyeckux ¢Guryp, oOOCHOBBIBaTH WIJIM OIPOBEpPraTh HX; yYMEHHE IPOBOJIUTH

KJaccuuKanuio GUryp mno pa3IuyHbIM MpU3HAKaM, BBIIOIHITH HEOOXOIUMBbIE TOTIOTHUTEIbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh MOHATUSAMU: IBUKEHUE B IPOCTPAHCTBE, NAapaJIeIbHbIN IEPEeHOC, CUMMETPUS Ha IIIOCKOCTH U
B IIPOCTPAHCTBE, TIOBOPOT, MpeoOdpa3zoBaHue Mo 00usl, Mo 100HbIe PUTYPHI; YMEHUE pACIIO3HABATH PABHBIC U TTOI00HBIE

(urypsl, B TOM 4HCII€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; UCIOIb30BaTh T€OMETPUUYECKNE OTHOIIEHUS IIPU PEIICHNUN
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3a/la4; HaXOAUTb T'COMCTPHUYCCKUC BCINYHUHBI (IIJ'II/IHE[, yroJ, mjiomanb, 06’BéM) Inpu pCelICHUU 3aaa4 N3 APYrux
qu6HBIX npeaMeToOB U U3 peanLHoﬁ JKU3HU; YMCHUC BBIYUCIIATH TCOMCTPUUCCKHUEC BCIIMYNHBI (IIJ'II/IHa, yroiJi, rmjiaonanb,
O6’LéM, miomanab HOBCpXHOCTI/I), HCIIOJIb3Yysl U3YYCHHBIC (I)OpMYJ'ILI U MCTOJbI, B TOM YHCJIC: IUIOIIAAb ITOBECPXHOCTU
nmupaMuJibl, MPHU3MbI, KOHYCA4, HWIWHApPA, IUIOIIAAb C(I)epbl; 00BEM Ky6a, MNpAMOYT'OJIbHOT'O TapaJUICIICIIUIICAA,

IMApaMHuJbl, IIPU3MBbI, HUIMHAPA, KOHYCA, IIapa; YMCHUEC HAXOAUTb OTHOLICHUC 00BEMOB HO,Z[O6HBIX (I)I/Il"yp

YMeHue onepupoBaTh MOHATHAMU: MPSMOYTOJbHasl cUCTeMa KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIUHATHI

BEKTOpa, CyMMa BEKTOPOB, NPOHM3BEJACHHWE BEKTOpa Ha YHMCIO, PA3JIOKEHHE BEKTOpa M0 0a3mcy, CKalsipHOE

12 IPOU3BE/ICHNE, BEKTOPHOE MPOMU3BEIACHHE, YroJl MEXAY BEKTOpaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIA H
KOOPJIMHATHBIN METOJ JIJISl PEIICHUS TEOMETPUUECKHUX 3a/1a4 U 33]1a4 APYTUX yu4eOHBIX MTPEAMETOB
YMeHue BBIOWpATh MOAXOMSIINN METOM JJIsl PElICHHs 3aJavd; MOHUMaHWEe 3HAYMMOCTH MATEMATHKH B M3y4CHUU
13 MPUPOIHBIX W OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUI; YMEHHUE PACIO3HABATh MPOSIBICHUE 3aKOHOB MATEMAaTHUKU B

UCKYCCTBE, YMEHHE NPUBOJUTH NPUMEPbl MATEMATUYECKUX OTKPBITHM POCCUHUCKOM M MUPOBOHM MaTeMaTU4ECKOH

HaYyKH

INEPEYEHD 9JIEMEHTOB COAEPXAHMNS, ITPOBEPAEMBIX HA ETD 10 MATEMATHUKE

Kon IIpoBepsieMBlii 2JIEMEHT COAECPKAHUS
1 Yucna u BIYUCICHUS
1.1 Hatypanbublie u nensie yncna. [Ipu3Haku AeIMMOCTH LEIbIX YUCEN
1.2 Panmonaneueie yncia. OObIKHOBEHHBIE U IECATUYHBIE APOOU, IPOIIEHTHI, 0ECKOHEUHBIE TEPHOIUIECKIE TPOOH
1.3 ApudmeTnueckuil KOpeHb HATypalIbHOU cTerneHu. JlefcTBUs ¢ apu(pMETUUECKUMU KOPHAMHU HATYpaJIbHOM CTeeHH
14 Crenens c 1enbIM nokasaresieM. CTeneHb ¢ pallioHaIbHBIM MoKa3aTesaeM. CBOMCTBA CTEICHU
1.5 CuHyc, KOCHUHYC M TAHT€HC YUCJIOBOT'0 apryMeHTa. APKCUHYC, apKKOCHHYC, ApKTaHT€HC YHUCIOBOTO apryMEeHTa
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1.6 Jlorapudm uyucna. /lecATHUHbIE U HATYpaJIbHBIE JIOTAPH(PMBI

17 JlelicTBuTenbHble uncia. ApupMeTHUeCKUe Onepanuu ¢ JAeHCTBUTENbHBIMU uuciaMu. [IpubnmkEHHbIe BBIYMCICHMS, MpaBUiIa
' OKpYTJICHUS, IPUKHUJIKA U OLIEHKA Pe3yJabTaTa BEIYUCIICHUI

1.8 [IpeoOpaszoBaHue BhIpaKeHUIH

1.9 KomnnekcHble uncna
2 VYpaBHEeHUsI U HEpaBEHCTBA

2.1 Henbie u 1poOHO-paIiOHAIEHBIC YPaBHEHUS

2.2 WppanuoHanpHble ypaBHEHUS

2.3 Tpuronomerpuueckne ypaBHEHUS

24 [ToxazarenbHble U TOrapuPpMUIECKIEe YpaBHEHUS

2.5 Lenpie u 1poOHO-palMOHATILHBIC HEPABEHCTBA

2.6 WppanmonansHble HEpaBeHCTBA

2.7 [NokazarenbHbIe U JTOTaprH(PMHUUIECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 | VYpaBHEeHMs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Martpuna cucteMbl JIMHEWHBIX YpaBHEHUN. ONpeaenuTesb MaTpULbl
3 OyHKIMH U TpaduKH

31 O®yHkuus, crnocoObl 3aganus ¢yHkuuu. ['padux dynkuuu. BzaumuHo oOpaTHble (pyHKuuu. UYETHbIE U HEUYETHBIE (DYHKIMU.

[lepuoanueckue GpyHKIMN
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OOnactb ompeneneHUss U MHOXECTBO 3HadeHMH ¢yHkumu. Hymu ¢ynkuuu. IlpomexyTku 3HaKOmocTOsSHCTBA. IIpomexyTku

32 MOHOTOHHOCTH (pyHKIIMH. MakcUMyMbl 1 MUHUMYMBI (GyHKIMU. Hanbosnplee 1 HauMeHblIee 3HaueHne (QyHKIMHU Ha IPOMEXKYTKE
3.3 CrenenHast GyHKIUS C HATYpaJIbHBIM U LeNbIM Moka3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpaduKku
3.5 [TokazaTenpHas u orapudmMudeckas PyHKIIUN, KX CBOWCTBA U TPapUKH
3.6 Touku paspsiBa. AcuMntoTsl rpadukoB GyHkui. CBoiicTBa (PyHKINMN, HEIPEPHIBHBIX HA OTPE3KE
3.7 ITocnegoBaTeNLHOCTH, CIIOCOOBI 3a0aHuUs [IOCIIE0BATEILHOCTEH
3.8 ApudpmeTtnueckas 1 reoMmeTpudeckas nporpeccuu. @opmyia CI0XXHBIX POLEHTOB
4 Hauana maTemaTtuyeckoro aHanmsa
4.1 [IpousBoanas ¢pyukiuu. [Ipon3BogHbIC FI€MEHTAPHBIX PYHKIIUN
43 [IpumeHeHne NPOU3BOJHON K HCCIENOBaHMIO (DYHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxaeHue HamOOnbLIero u
' HaMMEHBIIETO 3HaYCHHsT (DYHKIIMU Ha OTPE3Ke
4.3 [epBooOpasnas. MaTeTpan
3) MHoxecTBa U JIOTHKa
5.1 MHoecTBO, oniepaluy HaJl MHOKecTBaMu. J[narpammsl Jiinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
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7 I'eometpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpAILIEHUS
7.5 Koopaunats! 1 BEKTOPBI

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O MIPOLHECCA
— Teomerpus, 10-11 xnaccsl/ Aranacsin JI.C., byryzoB B.®., Kagomues C.b. u ap., AKiinoHepHoe 00IIECTBO

«M3parenscTBO «IIpocBenieHne»
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— bubmmoreka I{OK https:/m.edsoo.ru/1c209e37
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