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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpusi» 6a30BOro ypoBHS HJisi
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTUYeCKOMYy OO0pa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0O0pa3oBaHUA.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIIBHOTO Pa3BUTHS
JUIHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAanpeIMETHBIX U
IPEIMETHBIX PE3yabTAaTOB OOy4YEHHUS T€OMETPUM B HANpPaBICHUH JMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOKIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOW HAyKOW SBICHUW W NPOLECCOB PEATBbHOTO MHPA, MECTE
T€OMETPUU B CUCTEME HAyK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHHS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaiid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OOYHarOIUMHUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKHU.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEIIHOTO TMO3HAHHS W aKTUBHOIO
npeoOpazoBaHusl  JAEUCTBUTEIBHOCTH.  OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1E€ATEIBLHOCTH,
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SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amaya (opmMupoBaHHsS y OOYYArONIMXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUIECKOU EITEIIbBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHus mporpaMmbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpPHOE Ppa3BUTHE
oOyJarommxcst  4epe3  0OeCledYeHWe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUS CHUCTEMAaTHUYECKUX TI'eOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUS 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTUYECKHUE YMEHHS, CBSI3AHHbBIC
co crenuPuKoi TEOMETPHUM H HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YHUTh TC€OMETpPHIO Oolee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEILHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHuEe MNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIITUM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHHsS paclo3HaBaThb Ha YepTEk,ax, MOJCISIX U B
pealbHOM MUPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHs 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJlaX BPAIEHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJIOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJIeHHS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcsi, MO3HAaBAaTEJIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,
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e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO37aBaTh F'€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3aJa4, pElIaeMbIX Ha YpPOBHE
WHTYUTUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IMPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue o0pa3a NPOBOAUTCA C ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOJAHOIO COACPIKAHU.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Teyia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanne o0pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU UM HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBLHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUUYECKHX MPEACTaBICHUN O0y4yaroUIMXcs, paclIupss M
yrayOnsis e€, o0pasyst MpOYHble MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoaures 2 daca B Henemo B 10 kimacce u 1 vac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.
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COAEPKAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelMBawIuecs mnpsMble. llapainenbHOCTh MNPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; yrod MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaJuieIIbHbIC IJIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPHEHAMKYJISPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IUIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yIJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHKA, BBIMYKIIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoictBa. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPAMKIA; NpPaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA W TPaBUIIbHBIN
teTpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMuAax, HNapauielenuneaax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

BrluncneHnne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Inomansr OOKOBOM MOBEPXHOCTHM M TIOJHOM TOBEPXHOCTH MPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW THPaMUJIbI,
TeopeMa O IUIomaad yceuéHHou mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MMUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIaAIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

HunuHaapuueckas MTOBEPXHOCTB, oOpasyroiue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: ocCHOBaHUWE U BepIlMHA, 00pa3yrolasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETp; IUIOMIAAb MOBEPXHOCTU CREpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b CHEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMCAHHBIA OKO0JIO cdephl; cdepa, BOUCaHHAS B MHOTOTPAaHHUK, WU TEJIO
BpAaIlCHUS.

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

[Tomo6ueie Tena B mpoctpancTBe. COOTHOIICHUS MEXAY IUIONIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJI.

Ceuenuss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (TmapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE



BekTop Ha m1ockocTy U B mpocTpaHcTBe. CloKEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekrTopa. [Ipocteifmme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MPOU3BEIIEHHUE BEKTOPOB.
Briuncnenne yrioB Mexy MPSMBbIMU U TJIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIM
METO/I TIPU PEIICHUU T€OMETPUUYECKUX 3a]1aY.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUAIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxAaHCKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peleHnu, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHoro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryisipHas ¢busnueckas aKTUBHOCTb); du3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ NPUIOKEHHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOP



Oynymedr mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO JKOJIOTHYCCKOH KYJIBTYPHI, ITOHUMAHUEM BIIUSHUS
COIMATbHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00aThbHOTO  XapakTepa HSKOJOTHYECKHX Mmpoliem;
OpUCHTAIMel Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWHA i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKawIled cpeapl, IUIAHUPOBAaHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTUKH, [MOHMMaHHEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW ESITCIBHOCTH, ITAaroB €€
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYpOW KaK CpEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYIO W HCCIICIOBATEIBCKYIO JIEATEIHHOCTH
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpPaMMbl YUEOHOTO MpeaMeTa
«Marematuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vuueepcanvnvie  nosnasamenvuwvle  Oeticmeus, — obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yUawuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXCalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBISBIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATHAMH; (OPMYIUPOBATH
OTIpEJICICHUS]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YAaCTHBIC W OOIIWC,
YCIIOBHBIE;



e BBUBISITH  MAaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemjiaraTb ~ KPpUTEPUM UL BBISIBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

e BbIOMpaTh CHOCOO pemeHuss yd4eOHOM 3agauv (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HaWbOOIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BONPOCHI KaK MCCIENOBATEIBCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEIIBHO CIUTAHUPOBAaHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YECKOTO
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTATAM
IPOBEAEHHOIO HAOMIO/IEHUs, UCCIIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PEe3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IMPOILIECCA, a TAKXKE BbIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

e BBIABIATH AehUIMTH UHGOPMALIUM, JTAHHBIX, HEOOXOIUMBIX JJIsi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a1a4H;

e BbIOMpaTh UH(OpPMALUIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OILICHUBATH HaJIEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvuvie  Kommynukamuemuvie Oelicmeus, obecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCH.
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Oo0menue:

BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIE Ha TIOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHMayiora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUMU; B
KOPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  PELICHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yY4ETOM 3a/1a4 MPE3eHTAuU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUYAJIbHOM paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh LETh
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenesnsaTh BUAbl padOT, JOTOBapUBATHCA, 00CYKIATh MPOLIECC
U pe3yibTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOpJIMHUPOBaTh CBOM JEWCTBHS C JPYTMMH 4IE€HAMHU KOMAaH/[BI,
OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeusl, obecneuusarom

Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUs 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUM C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  II03HABATEJIBLHOM peduiekcun KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeMaTUYECKOM 3aauu;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;
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e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAWTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CJEICTBHUS U3 HUX NPHU PELICHUU
reOMETPUYECKUX 3a/1aY.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnmpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMM: JIBYIPAHHBIA yroJl, TPaHU JABYIPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMpamMyaa; MpuU3Ma,
PSIMOYTOJIBHBIN NapaJijIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JAJIA
Kkiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLMIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3aaun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMH, MEXIy MpPSIMOM M IJIOCKOCTBIO, MEXIY

IIJIOCKOCTAMM, ABYT'PAHHBIX YIJIOB.
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Bobrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) C© TpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkTbl Uil PEUIEHHs] CTEPEOMETPUUECKHUX
3a/1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOUM (opMe.

[IppuMeHATH  MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTHE INpHUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC WU
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYy4YECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAaHHONW MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHJpPHUUYECKas IOBEPXHOCTh, OO0Opa3yrolue
HWIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYyII.

OmnepupoBaTh MOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy U
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.
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Bb4ucasTe COOTHOUICHHUS] MEXIY IJIOIIAIASIMU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.

N300paxaTs u3ydaemble (PUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINONTHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIat0T.

[IpuMeHsTh MpaBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOEC IIPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOpP 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTh TeomeTpuueckue (HaKThl Uil PEUICHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pewate mpocreimme reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemwlarp 3azauM Ha [10KA3aTebCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HAXO0XkJI€HUE F€OMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaMm, NpUMEHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMaTUYECKHUX 3a7a4.

[IppuMeHATP  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHHUS HA MPAKTUKE: aHAJIM3UPOBATH pPEATbHBIC
CUTyallud W TPUMEHATb HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
I Baenenue B crepeomerpuro 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1¢209¢37
bu6mmoteka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
9 1
6 OOBEMEI MHOTOrpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubnmorexa [IOK
P ’ P r https://m.edsoo.ru/1c¢209e37
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5 0
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11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
©J1a BpatieHus https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m Tema ypoka KonTpoabHbie
Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypchl
OCHOBHBIE TOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
bubnnoreka IIOK
1 [TpaBuia n3006pakeHust Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300paxKeHusl MII0CKOCTEH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka
) [TonATHs: nepecekaromumecs MI0CKOCTH, | bubnmnorexka HOK
HepeceKaromuecs npsamas 1 II0CKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHs: nepecekarouecs MIOCKOCTH, | bubnuoreka [IOK
repecekaromecsd npsamas U niI0CKoCThb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'paHHUKAMHU,
4 M300pakeHre MHOTOTPaHHUKOB Ha 1 bubmorexa HOK
p p https://m.edsoo.ru/a63959%d
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTE)KAX
HavanbsHble cBeieHUs 0 KyOe U UpaMHu/ie,
5 X pa3BépTKU U Mojenu. CeueHust 1 bubmmorexa TIOK
paseep ' https://m.edsoo.ru/b30dff38
MHOTOTPAHHUKOB
HavanpHbIe cBeneHns 0 KyOe U mupamuse,
6 nX pa3BépTKU U Mojenn. CeueHns 1 bubmmorexa TIOK
PasBep ' https://m.edsoo.ru/3d8ffd32
MHOTOIPAHHUKOB
[TonsiTe 06 aKCHOMATHYECKOM MTOCTPOCHUH
bu6nuoreka [IOK
7 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U 1

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/Occ5céfe
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IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

8 CTEPEOMETPHUHU: AaKCHOMBI CTEPEOMETPUHI U 1 Bubmaorexa ITOK
PEOMETpHI: PEOMETP https://m.eds00.ru/239c8cb4
CJIEACTBUS U3 HUX
[TonsiTne 06 aKCHOMATHUYECKOM MMOCTPOCHUH
9 CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPHUHU U 1 Bubmaorexa ITOK
pEOMETpHI: pEOMETP https://m.eds00.ru/65c6b106
CIIEIICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUU
10 CTEPEOMETPUH: AaKCUOMBI CTEPEOMETPUHU U 1 bubmorexa LOK
peOMETpHH: PEOMETP hitps:/m.eds0o.ru/258c245
CIIEICTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B
11 IIPOCTPAHCTBE: IIEPECEKAIOIINECS 1 bubmorexa LOK
poctp - 1P Hmecs, hitps://m.edsoo.ru/1a2520f6
napajuieJIbHbIE U CKPEIIUBAIONTUECS TTPSMBbIE
[TapaniensHOCTh IPSIMBIX U TIJIOCKOCTEH B
12 IIPOCTPAHCTBE: MapauiebHbIE IPSIMbIE B | bubnuoreka [JOK
MPOCTPAHCTBE; MAPALIEIBHOCTh TPEX https://m.edsoo.ru/93ad36b3
TIPSIMBIX
[TapaniensHOCTh MPSMBIX U IJIOCKOCTEH B
13 npocrpadcTse: [lapanmensHOCTE OPSIMOI U 1 Bubmorexa ITOK
poctp - 1ap P https://m.edsoo.ru/ee1d19bH9
IUIOCKOCTH
14 VYrabl ¢ coHanpaBiIeHHBIMU CTOPOHAMHU 1 Bubmaorexa ITOK
p p https://m.eds00.ru/9f407 169
15 VYroa Mexay opsIMbIMA B IPOCTPAHCTBE 1 Bubmorexa ITOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 VYroa Mexay npsIMbIMA B IPOCTPAHCTBE 1 Bubmorexa ITOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapanmienbHOCTb MIOCKOCTEH: 1 bubmuoreka [JOK
rnapasuiesibHbIE TIIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajyIeIbHBIX MIOCKOCTEH 1 bubnmoreka [JOK
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https://m.edsoo.ru/e504d656

[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI

19 Ha IJIOCKOCTHU: TeTpadp, Kyo 1 bubamorexa LOK
 TETPASAD, YD, https://m.edsoo.ru/4a28dc02
napajuieJenune/
bu6nmoreka [IOK
2 I1 i 1
0 OCTPOCHIE CEHeHH https://m.edsoo.ru/1d434d0f
bubmuorexa [JOK
21 IT 7 1
OCTPOCHHE CCHCHHU https://m.edsoo.ru/ec26fe5d
KonTponpHas padora o Teme "IIpsimbie 1
22 IJIOCKOCTH B IIPOCTPAHCTBE 1 bubmmorexa [JOK
poctp ' . https://m.edsoo.ru/9a0a9%e56
[TapannenbHOCTb NPAMBIX U IJIOCKOCTEN"
[leprieHIUKYISAPHOCTD MPSMOM U
23 HJI(I:CKO(;I”[[I/I')II'IG pHeH UK ]j)m HbIE IPSIMbIC B 1 bubmmorexa [TOK
- MEPHCHAMKY AP P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 IIpsiMble mapasienbHbie U | bubnmnorexka HOK
MEPIEHANKYIISIPHBIE K IIIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 [Ipsimble napasuienbHble U | bubnuoreka [JOK
MEPIEHANKYIISPHBIE K [IIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U | bubnmnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U | bu6muoreka [JOK
IUIOCKOCTHA https://m.edsoo0.ru/79165d15
)3 Teopema o npsiMoit IepreHANKYISIPHON 1 bubmmoreka [JOK
IUIOCKOCTHA https://m.edso0.ru/635¢5087
79 Teopema o psAMON NepIEeHANKYIAPHON | bubmuoreka [JOK
ILJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema 0 IpsAMON NMEPIIEHAUKYISAPHON | bu6muoreka [IOK

INIJIOCKOCTH

https://m.edsoo.ru/7d18834b

19



[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE

bu6nmoreka [IOK

31 OT TOYKH JI0 IJIOCKOC aCCTOSIHUE O 1
T TOUKH A0 TIOCKOCTH, pacCTOsHE OT https://m.edso0o.ru/33c477d3
MPsIMOM /10 TIJIOCKOCTH
[lepneHauKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE
32 oT I;01110/1 OyHJ'I]é))CKOCTI/I aCCTo;II)HI/Ie oT 1 bubmmorexa [TOK
. P https://m.edsoo.ru/66fefadd
IPsIMOM 10 IIIOCKOCTH
[TeprienauKymsip U HAKJIOHHBIE: PACCTOSIHHE
33 oT iOqKI/I oynnI())CKOCTI/I aCCTOfI)HI/Ie oT 1 brbmmorexa LIOK
. a P https://m.edsoo.ru/a5b7b8e3
HPsIMOM 10 TIJIOCKOCTH
[TeprieHauKymsIp U HAKJIOHHBIE: PACCTOSTHUE
34 oT iO‘IKI/I OyHJII())CKOCTI/I aCCTof{)HI/Ie oT 1 bubmorexa LHOK
. A -P https://m.edsoo.ru/dbee22bc
MPSIMO# /10 TIJIOCKOCTH
35 VYr1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOI | bubnmnoreka [HOK
U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi | bubnmnorexka HOK
JBYTPAHHOIO yIjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN yroi | bubnmnorexka HOK
JIBYTPAHHOI'O yTiIa https://m.edsoo.ru/c7c777ed
18 [lepneHAMKyYISIPHOCTD MIOCKOCTEMN: MPU3HAK | bubnmnoreka [JOK
MEPIECHINKYIISIPHOCTH ABYX MIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [IeprieHIUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK | bubmuoreka [JOK
MEPIECHINKYISIPHOCTH ABYX INIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 IlepneHauKyISIPHOCTD MIJIOCKOCTEN: IPU3HAK 1 bu6muoreka [JOK
MEPIECHINKYJISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nmepneHAUKYIApax 1 buomorexa [TOK
P P PHCHIHKYIAP https://m.edsoo.ru/e4972cdc
N bu6muoreka [JOK
42 Teopema o TpEX nmepneHAUKYIApax 1 nomotexa I

https://m.edsoo.ru/52188a7d
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bu6nmoreka [IOK

4 Teopema 0 Tpex mepreAMKYIApaX ! https:/m.edsoo.ru/9f246736
KonTtponpHas pabora o Temam

44 "TleprnieHIUKYISIPHOCTD MPSIMBIX U | bubnmoreka [JOK
miockocTe" u "YTibel MEXy PSAMBIMU U https://m.edsoo.ru/5b971ef3
10cKocTsMuU"
[TonsiTHE MHOTOTPaHHUKA, OCHOBHBIE

45 AJIEMEHTHI MHOTOTPAaHHUKA, BBITTYKJIbIC U | bubnmnoreka [HOK
HEBBIIYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOTOTpaHHHUKA
[Tpusma: n-yrospHas npusma; rpaHu v

46 OCHOBaHUS IPU3MBL; IIPsIMasi U HAKJIOHHAsI | bubnuoreka [JOK
pU3MbI; OOKOBas ¥ TTOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
HPU3MBI

47 [Tapamnenenunen, NpsAMOYTOJbHBIN | bubnuoreka [JOK
rapasulesIenuIle]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHasi nupamMuaa, TpaHu v

43 OCHOBaHME MHPaMUJIbl; OOKOBas M MOJIHAS | bubnmnorexka HOK
MOBEPXHOCTh ITUPAaMUbL; IpaBUIbHAA U https://m.edsoo.ru/fblcdOas
yceuéHHas mupaMua
[TpaBuiIbHBIE MHOTOTPAHHUKHU: MTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TpaBUIIbHAS

49 [IpU3Ma U NIpaBUJIbHAS IUPAMUJIA; 1 Bubmmorexa [IOK

https://m.edso0o.ru/074c8865

IIPaBWJIbHAS TPEYTOJIbHASI TUpAaMUIA U
NPaBUIBHBIN TETpadip; Kyo
[IpencraBnenue o mpaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTa’p, TOAEKadAp U 1 bubnmorexa LOK

UKOCAdIP.

https://m.edsoo.ru/a0fdd5bf
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CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSMOH, TIIOCKOCTH.

51 DEeMEHTB CUMMETPUH B IMpaMuax, 1 bubmmorexa [JOK
https://m.edsoo.ru/b9e777d9
napajuieiaenuneaax, npaBuiIbHbIX
MHOTOTPaHHHUKAX
57 Borunciienure 351eMeHTOB MHOTOIPaHHUKOB: | bubmuorexa [JOK
pé6pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN
53 MOBEPXHOCTHU MPSAMOM NPU3MBI, IIOIIA/Ib | bubnuorexa [HOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MOBEPXHOCTU MPaBUIbHOM MUPAMU/IBI, | bubnuotexa [JOK
TeopeMa o IUIOoIAA1 OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOU MUPaMU/IbI
55 KonTposabnas pabora no teme | bubnmnorexka HOK
"MHororpaHHukm" https://m.edsoo.ru/a95f5c04
. bubmuotexa [JOK
36 Homsite 06 00nEme ! https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
37 OOBEM Mipait : https://m.edsoo.ru/235171b3
" bubnuoteka [JOK
58 O6bEM nupaMiaL ! https://m.edsoo.ru/f47dfefd
" bubnuoteka [JOK
59 O6bEM nipaMiAs ! https://m.edsoo.ru/79¢10312
" bubmuorexa [JOK
60 Obnem [THPAMHUIBL ! https://m.edsoo.ru/2faadc3f
61 O0BEM TPU3MBI 1 bubnmoreka [JOK
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https://m.edsoo.ru/79853608
bu6nmoreka [IOK
62 O05é 1
DEM TIPHSMET hitps://m.eds00.ru/1¢053890
bu6nuoreka [JOK
63 O0nBé 1
DEM TIPHSMET hitps://m.edsoo.ru/482d3f51
64 KonTtponsHast padora no Teme "O0bEMBI | bubnmoreka [JOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEHKE, 0000IIIEHNE CUCTEMATU3 AL
65 sgaguid. [locTtpoeHue ceueHuii B 1 Bubmaorexa ITOK
’ p https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEHHE, 0000IIICHNE CUCTEMATU3 AL
3HaHMN. Berancienne paccTosHuN: MEXITy
66 BYMs TOUKaMH, OT TOUKH 10 IPSIMOMH, OT 1 Bubmaorexa ITOK
JBYM ’ /10 Tip > https://m.edsoo.ru/f7792ba9
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
bu6nuoreka [IOK
67 n §] 1
TOTOBaA KOHTPOJILHAA paboTa https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 06001IeHNE cucTeMaTH3aIUs
3HaHUN. BeIyuciaeHue yrioB: MexX
68 CKPEIUBAIOIIUMUCS HYI;IMBIMI/I MS}I}: 1 Bubmaorexa ITOK
P Hl\, B P ’ Y https://m.edsoo.ru/56765e8b
MPSIMOY U TUTOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXKIY TUIOCKOCTSIMHU
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
undposbie
Ne ni/m Tema ypoka KonTposabHubie p
Bcero o0pa3oBaTtejibHbIE
padoThI
pecypcsl

| Cdepa u map: ueHTp, paanyc, Tuamerp; | bubnuorexa [HOK
TIJIOIAh TTOBEPXHOCTHU Chephl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl 1

bubmuorexa [JOK
2 INIOCKOCTH; KacaTeJlbHasl IJIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; momans ceps

3 N3ob6paxenue chepsl, mapa Ha | bubmuorexa [HOK
mockocTu. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuaapudeckast TOBEPXHOCTb,

4 o0pa3yolne UIHHIPHIECKOI | bubmuotexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

bubmmoteka [IOK
5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1
N N https://m.edsoo.ru/188f6216
Ionab OOKOBOW U MOJTHON MOBEPXHOCTH
N3o0pakenune muarHapa HA TUIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus: HUIMHIpA 1 bubmmoreka [JOK
(TUTOCKOCTHIO, TTAPAIIICIIBHON WU https://m.edsoo.ru/016e25eb
MEePIEHINKYIISIPHON OCH IHJIMH]IPA)

Konundeckast moBepXHOCTH, 00pa3yromiue
. P pasyio bubmuorexa [JOK
7 KOHHYECKOM MOBEPXHOCTH, OCh U BEPIIIHHA 1
. https://m.edsoo.ru/c94ba09b
KOHHMYECKOU IMOBEPXHOCTH
8 Konyc: ocHoBaHue u BepinHa, 1 bubnmoreka [JOK
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o0pa3yromias U oCk; IIIOLAAb OOKOBOW U
IIOJIHOW ITOBEPXHOCTH

VYceu€HHbIN KOHYC: 00pa3yroIue u

https://m.edsoo.ru/897dd3b2

9 BBICOTA; OCHOBAaHUsI 1 OOKOBas 1 bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N300paxkeHne KOHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. Ceuenus KoHyca
10 (TUTOCKOCTBIO, MapaJuIeIbHONH OCHOBAHHUIO 1 bubmorexa LHOK
- 11ap . ’ https://m.edsoo.ru/Obde1be8
Y TJIOCKOCTBIO, TPOXOSIISH Yepe3
BEPILUHY)

1 KoMOuHamwst Ten BpameHus u | bubmuorexa [HOK
MHOI'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuk, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B 1 bubmmorexa LOK

PP C@Cpa, https://m.edsoo.ru/0b136158
MHOTOTPaHHHK WJIN B TEJIO BPAMICHUS

13 [TonsTre 06 00bEMe. OCHOBHBIE CBOKCTBA | bubmmorexa [JOK
00BEMOB TeN https://m.edsoo.ru/26a03fb7

bu6mmoteka [IOK

14 O0Be 1

PEM TP, ROHyCd https://m.edsoo.ru/5513d87b
bu6nuorexa [IOK

15 O0Be 1

BEM LIapa H IOWAL Chepol https:/m.edsoo.ru/d189bde2
[Tomo6HbIE Tena B MPOCTPAHCTBE.
16 CoOTHOIIEHUS] MEXY TUIOMIAISIMHI 1 bubmorexa [IOK
. ,E[y tas https://m.edsoo.ru/810cf1leb
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

17 KonrtponsHas pabora o remam "Tena | bu6muoreka [JOK
Bpamenus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

but6mmoreka [IOK

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE 1

https://m.edsoo.ru/5caefclb
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bu6nmoreka [IOK

19 CnoxeHue ¥ BRIYUTAHHUE BEKTOPOB 1
P https://m.edsoo.ru/23f4f089
bu6nuoreka [IOK
20 YMHOKEHUE BEKTOPA HA YUCIIO 1
P https://m.edsoo.ru/dee379eb
Pasnosxenune BekTopa 1o TpéM
21 HEKOMIUIaHApHBIM BekTopaM. [IpaBuio 1 bubmorexa [IOK
P pam- p https://m.edsoo.ru/a28fd74e
napajuieyenumneaa
Pemenue 3aa4, CBSI3aHHBIX C
22 MPUMEHEHUEM IPaBUJI JEHCTBUM C 1 bubmmorexa [TOK
p P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
7 KoopanHatHO-BEKTOPHBIA METOI ITPU | bubnmnoreka HOK
pEIICHUH TEOMETPHUUECKHUX 33124 https://m.edsoo.ru/d3alfe30
[IpsimoyronbpHas cucTeMa KOOpIUHAT B
24 Il pOCT ZIII:ICTBG Koopaunarst BP;KTO a 1 brbmmorexa [TOK
POCTPAHCTEE. ROOPA pa- https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1a4n B KOOpAUHATAX
)5 VYron mexay BekTopamu. CKasipHOE | bubnmnoreka [JOK
MIPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boeluucnenue yrioB Mexay OpsIMbIMH U | bubnmnoreka [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KonrtponsHas pabora o Teme "BekTops! u | bu6muoreka [JOK
KOOPJAMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0600mEeHNE U
73 cucreMaTu3anus 3HaHuil. OCHOBHEIE 1 but6mmoreka [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780baSd
MJIAHUMETPUU
[ToBTOpenme, 0600IIEeHNE U
. bubmuorexa [JOK
29 cucreMaru3anus 3HaHuH. OCHOBHEIE 1

¢burypsl, GpakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184
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IIaHUMETPUHN

[ToBTOpeHUEe, 0600IIeHNE 1

30 cHCTeMaTH3anus 3HaHuH. 3agaun 1 bubmorexa LIOK
I - A https://m.edsoo.ru/7491efe(
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpeHME, 06001ICHNE 1
31 cHCTeMaTHu3alus 3HaHUu|. 3aga4un 1 bubmorexa LOK
. e https://m.edsoo.ru/4dffda97
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpenue, o6o0IeHNE U
0 cucreMaTtu3aius 3HaHuii. OCHOBHbBIE | bubnmnoreka HOK
burypsl, hakTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTCPEOMETPUU
bubmuorexa [JOK
33 Hrtorosast KOHTpOJIbHAs paboTa 1
ToroBas KOHTpoJIbHAA pabot https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600IIEHNE U | bu6nuoreka [IOK
CHCTEMaTH3aINsI 3HaHUH https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBath MOHATUSIMH: TOUKA, MPSMast, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIICJICTBHUS U3 HUX IMPU PEIICHUH
' reOMETPUUYECKUX 3a7a4
- OnepupoBarTh MOHATHUSAMH: TapaieIbHOCTh M MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloONOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYIPAHHBIN Yroj, 'paHH JBYTPAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yriia, TUHEHHBINA YToJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIoO yria
6 OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPaBUIIHLHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BUJBI MHOTOTPAaHHHKOB (MHpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)
Knaccupunupoare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUIs
. knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSAMbIE ¢  HAKJIOHHBIE TMPU3MBI,
napasieNenune/ibl)
79 OnepupoBathb MOHATUSMU: CeKymas IIJIOCKOCTB, CEYeHue
' MHOTOTPaHHUKOB
210 OOBSCHATH TPHUHLUIIBI  TOCTPOCHHUS CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METO/] CJIEZ0B
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBIMOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
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BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHMH M0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOAbl IPHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY JBYMSI TOYKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCINUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaX0XJ€HHE T'€OMETPUUECKUX BEIMUYUH 110 0Opa3nam
WY aNrOpuTMaM, INPUMEHSsS W3BECTHBIC AHAIMTHYECKUE METOABI IPH
pEUICHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYHUCICHUE YIJIOB
MEXKIy CKPELIMBAIOIKUMHUCI IPSIMBIMH, MEXAY NPSMOH MU INUIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.16

7.17

Beruucisate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXKIY IUIOMIAISIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUU (PUTYPHI

N3Bnekarb, npeoOpa3oBbIBATH M HMHTEPIPETUPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTexKax U PUCYHKAX

[Ipumensats reomerpudeckue (akThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJararwlluX HECKOJIbKO IIAroB pEILICHMS, €CIU YCIOBHS
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTellne MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOJAC U

JKU3HH, paClIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

[IpuMeHATh MOTydYeHHbIE 3HAHUSI Ha IPAKTUKE: aHAJIM3UPOBATh PealbHbIe
CUTyallud M TPHUMEHATh HU3YyYEHHbIE MOHATHS B IIpOLECCe MOMCKa
pelieHus MaTeMaTHYECKU copMyIupOBaHHON pooIEeMBI,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATUU U
TeopeM, armapara ajiredpsl, pemarb NpakTUYECKHe 3a/lauM, CBA3aHHbIE C

HaXOXJACHUCM I'€COMCTPHUICCKUX BCIINYNH
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11 KJIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: LIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 WIMHIPAYECKON TIOBEPXHOCTH, MHJIUHAP, KOHHYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KnaccuduupoBaTs B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIIAAM TOBEPXHOCTEW TeN BpalleHHS,
. reOMEeTPUYECKUX TEJI C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHMK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIH TEJI0
BpallleHus
63 BblUHCHSATE COOTHONIIEHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BEMaMHU TOJOOHEIX TEIT
6.9 N300paxarh n3ydaemple QUTYPHI OT PYKH M C MPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATe (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUsS Tell
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPeoOpa3OBLIBATh WH(GOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, TPEACTABICHHYIO Ha
YepTekax U pUCYHKaxX
[TpumensTh TeoMeTpuUuecKrue (PaKThl AL PEHICHUS CTEPEOMETPUUECKIX
6.12

3aaa4, HIpCArojararonmx HECKOJIBKO IIaroB pemicHUus, €CJIU YCIOBUA

MIPUMEHEHHUS 3a/1aHbI B IBHOU popme
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6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTh [[ef/'ICTBI/ISI CJIOKCHHUSA BCKTOPOB, BBIYWTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHHTB, KakKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

6.16

HpI/IMeHﬂTB IIPAaBUJIO MapaJlICICIIUIICaAa ITPHU CIIOKECHUHU BEKTOPOB

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, paB€HCTBO BCKTOPOB, KOOPAMHATBI BEKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIIaIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

6.19

6.20

3a,HaBaTB IIJIOCKOCTb YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

Pemats HpOCTCﬁIHHG reOMCTPHUUYCCKUC 3aJa4d Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemats 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaxXO0XIACHUC I'COMCTPUUCCKHUX BCIWYMH I10 06pa3uaM HJIN aJIrOpUuTMam,
IIPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHJAPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATh mpocTEHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1av

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE H

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJNIy4EHHBIE 3HAaHWS Ha IPAKTHKE: AHAIU3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb H3Y4YCHHBIE IIOHATUSA B IIpoLiecce
MOMCKA pELIEeHUs MaTeMaTH4YeCKd CQOpMYJIUPOBAHHON MpPOOIIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTYallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BATH
IIOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM I€OMETPUUYECKUX IOHATHUA H
TeopeM, armnapara ajireOpbl, perarh NpakKTUYECKUe 3a1a4M, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEJINYNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUA U3 HUX

B3aumHoe  pacrnosokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajulefibHble U CKpelmBarommecs mnpsimeie. [lapamiensHOCTh MPSAMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: IapajUlelibHbIe MpsIMble B  IPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIIEIbHOCTh MPSIMON M TUIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJl MEXIYy TMpsAMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapajuieNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYphl HA TUIOCKOCTH: TETpa’p,

Ky'6, mapaiCJICIurIiCa, IOCTpOCHUC ceueHH I

7.3

IlepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUIEIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPHEHANKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJIbl B NPOCTPAHCTBE: YIroJd MEXAy TMpPAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT NPSIMOM 110
IUIOCKOCTH, MPOEKIMs (PUIYpbl Ha IUIOCKOCTh. [leprneHauKynsIpHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIIPHOCTH  JIByX  IUlockoctei. Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

IloHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJIBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaH U OCHOBAHMS NMPU3MBI, MpsAMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYroJIbHBIN ITapauIeICIIUIIE
U ero cBoicTia. [Iupamuaa: n-yrojipHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,

OOKOBast M IOJHAS MOBCPXHOCTh MHUPaMHUIbI, NMIPpaBUJIbHAA U yCC‘{éHHaH nupamMuja.

32




OneMeHThl NpuU3Mbl U nHpaMufbl. [lpaBUibHBIE MHOTOTPAaHHUKHU: TIOHSTHE
MPAaBUJILHOTO MHOTOTPAHHMKA, TMpaBWIbHAS TPU3Ma U MpaBWIbHAS MHPaAMHJA,
IpaBUJIbHAS TPEYrojibHAs MUpaMUAA U IPAaBHIbHBIN TeTpalap, Kyo. [IpeacraBnenue
O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTa3[p, AOAEKa’aAp U ukoca’dapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJICMCHTHI CUMMCTPUHU B IMUpaMUJax, napajjicjCcuurcaax, rmpaBUJIbHbIX

MHOTI'OI'paHHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yribl. Ilnomans
OOKOBOM IIOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSMOM HPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 0OKOBOI MOBEPXHOCTH MPsAMOH mpu3Msl. [1nomans 60koBoM
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MNMUpaMHJbl, TeOpeMa O IUIOLIaau

yceuénHoii nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOIAAsIMHU HOBerHOCTeﬁ,

00BpEMaMU ITOTOOHBIX TEI

11 KVIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA

I'eomerpus

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
UWIMHIPUYECKON TOBEepXHOCTH. [lMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTb,
oOpa3yromas u oCh, TUIOIIaAh OOKOBOW U TTOJIHOW TOBEPXHOCTH

Konnueckas moBepxHOCTh, 00pa3yrolire KOHUUECKOH MOBEPXHOCTH, OCh U BEPILIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME W BepIIMHA, 00pa3yromas M OCh,

MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: neHtp, paauyc, AMaMeTp, IIoHaab NOBepXHOCTH ceprl. Bzanmuoe

pacnosnoxkeHue cdepbl U IMIOCKOCTH, KacaTelbHasl IMJIOCKOCTh K cdepe, IUIoMaab

cdepbl

N300pakeHue Tes BpalieHust Ha MII0CKOCTH. Pa3BépTka mummHapa 1 KoHyca

KoMOuHammu Tenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OINMCAHHBIN

okoJto cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJTH TEJIO0 BPAICHUS

[Tonsitue 06 oO0BnEmMe. OcCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oOBEME

MPSIMOYTOJIBHOTO TIapayvieNienunena u ciuenctsust w3 He€. OO0bEM IuIMHApA,
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KoHyca. O0bEM 1mapa u miomanb chepsl

HOI[O6HBIC TCIa B IIPOCTPAHCTBE. CooTHOMIECHUS MCKIY IJiomaasaMu

67 MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapasnienbHOEe OCHOBAHUIO U MPOXOJSIIECe Yepe3 BEPUINHY), CEUCHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. CIIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHHE BeKTOpa Ha uuciio. PaznoxeHnue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaMm. [IpaBwiio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €
MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU
[IpsmoyronbHast cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsel BekTOpa.
6.10 [Ipocreiimue 3amadyd B KOOpAMHATAX. YTrod MexXay Bekrtopamu. CkaispHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY NPAMBIMU M IINIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PEILIEHUN F€OMETPUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMHU peELICHUs 3ajady;
yMeHue (opMyIupoBaTh U ONEPUPOBATh MOHATHSAMM: OIpe/eNIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, J0Ka3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEJIbHBbIE PACCYXKACHHUS [pU pEIIEHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpAaLUU Hal
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONMCaHUs pealbHbIX IPOLECCOB U ABJICHUN U IPU PELICHUU
3ajjay, B TOM 4MCJIE€ W3 JPYrUX Y4YeOHBIX INPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONHUCHIBaTh TIpadbl pPa3TUUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMU: HATypajlbHOE YHUCIO, IEJI0E€ YHCIIO,
CTENEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJIbHON CTENEHHU, CTEIIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M TaHIEHC
IIPOM3BOJBHOTO YHCJIA, OCTATOK II0 MOXYJIO, PALMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXKECTBa  HATypajbHBIX,  LIEJIBIX,
palMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKW JI€IMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlhb U HauMeHbIlee
o01iee KpaTHOe, aNropuT™M EBKINIa MpU pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,
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apupmMeTHuecKas nporpeccus, reoMeTpuyecKkas Iporpeccus,
OeckoHeyHO yObIBaloIlasi TEeOMETpHUYEcKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompeaenuTess  MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, MPPALMOHAIIBHBIE,
[IOKa3aTeNlbHbIE, CTENEHHBIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO DPA3JIMUYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C [APaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUs MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayK! U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrPaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha IPOMEXKYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OINpeaeTIEHHBIN
MHTETpall; YMEHHE HAXOJIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUE
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUSA, YAacTHOIO U
KOMIO3UIMN (QYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO Ul HCCIeAOBaHUS (QYHKIH,
HaXOJUTh HAWOOJbIIME M HAUMEHbBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro

aHajin3a; MNPHUMCHATH MNPOU3BOJHYIO [JId HAXOXICHHUA HAWITYUIICTO
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pelieHusT B TPUKJIAIHBIX, B TOM YHCIIE COIMAIbHO-I)KOHOMHUYECKUX H
bu3MYECKUX 3a7a4axX; HAXOIUTH TUIOMIAU U 00BEMBI (DUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MATEMATHYECKOTO MOJICIHPOBAHUS C

oMOIIbI0 T PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHSAMH: rpaduk QyHKUIUH, oOpaTHas
GyHKIMSA, KOMITO3ULUS (QYHKIMHA, JuHEeWHass (QyHKUIus, KBagpaTHYHAS
byHKLus, paroHaibHast byHKuu, CTENIeHHast byHKIHA,
TpUTOHOMETpHUYecKne  (QyHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkunu, ToKa3arendbHas W Jorapudmuyeckas (QYHKIUU; yMEHHUE
CTPOUTH TI'paUKH H3YyYCHHBIX (DYHKUIUH, BBHITOIHATH MPeoOpa3oBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKHU IS U3y4EHHs TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a71a4 U3 peabHON JKU3HU; BBIPAXATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; WCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA s
peleHns ypaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ IapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/1ladydl pa3HbIX TUIIOB (B TOM YHCIE HaA
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTbh TOBapOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JacTH YIpaBJICHUS JTUYHBIMU U CEMEHHBIMH
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUs, YpaBHEHMs, HEpaBEHCTBA U MX
CHUCTEMBI IIO0 YCJIOBHIO 3aJa4, MCCIENOBATh IOJyYEHHOE PEIICHHE WU
OLIEHUBATh MpPaBAONOAOOHOCTh pe3yJIbTaTOB;, YMEHHE MOJEINPOBAThH
peanbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4H,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJYYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpefiHee apupMeTHIEeCKOoe, MeIuaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIEpCHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HabOpa; yMEHHME U3BIIEKATh,
UHTEPHPETHPOBaTh HH(GOpPMAIMIO, TMPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollyl0 CBOWCTBA PEaTbHBIX IPOLECCOB U
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM 4YHCIIE€ C IPUMEHEHUEM

T pa(bI/I‘{eCKI/IX METOJ0B u OJICKTPOHHBIX CpCACTB; Fpa(I)I/I‘-ICCKI/I
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HCCJIEOBaTh COBMECTHBIE HAONIOJEHUS C TIOMOIIBIO JUArpaMM

pacceuBaHus U JINHEWHOU perpeccuu

YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4alHBIA OIBIT M CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIy4alHOro COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BAaHUEM TIpadUuecKuX METOJIOB; HPUMEHSTH
(bopMynbl CIOKEHHSI M YMHOXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHyuim, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
NOHATUSMH: CIIydaiiHas BEJWYHMHA, pAaclpeleieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWEe, AMUCIEpCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BEJIMYUHBI, (YHKIMMA paclpelieleHuss W  IUIOTHOCTH
PaBHOMEpPHOTrO, IMOKa3aTeJIbHOIO M HOPMAJIBHOIO pPAaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpENeNeHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIIEAOBAaHUH; YMEHHE MPHBOJUTH IPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBIICHHUSAX; YMEHUE ONIEPUPOBATH MOHSATHIMHU: COYETAaHHE, IEPECTAaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pealIbHBIX COOBITHI; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBINA PE3YIIBTAT

YMeHue onepupoBarth IOHATHUAMM: TO4YKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIVIA, IUIOCKUM yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YroJl, CKPEIIMBAKOUIUECS MPSIMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YIOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE HCIIOIb30BATh IIPH
pelIeHNH 3aJad U3y4eHHbIE (DAKTHI M TEOpeMbl IJIAHUMETPUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro0 MHpA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUEC 3a1a4Nn

YMeHue onepupoBaTh MOHATHUSAMH: IJIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIPaHHUKA,

KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa M HOBEPXHOCTh
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BpallleHNs, LUWIMHIpP, KOHYC, Hap, cdepa, IIomaas cepsl, MIomanb
MOBEPXHOCTU TMHMPaMHJIbI, TPU3MBI, KOHYycCa, IWIMHApa, 00BEM Kyoda,
IIPSIMOYTOJIBHOTO NapaJljIelIeuIeia, MHPaMUAbI, TIPU3MBI, LWIMHIPA,
KOHYCa, 1l1apa, pa3BEPTKA IOBEPXHOCTH, CEUCHUs KOHYCa M LIWIMHIDA,
napajuleJibHble OCH WM OCHOBAHMIO, CEYCHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, HUIMHIPA, KOHYCA; yYMEHHE CTPOUTH CEUCHHE
MHOI'OI'paHHMKA, U300pakaTb MHOIOI'PAaHHUKH, (UTypbl U MOBEPXHOCTU
BpALICHUS, UX CEUYCHHUsI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE NPUMEHSTh CBOMCTBA T'€OMETPUUECKUX (DUTYp, CAMOCTOSATEIIBHO
(bopMyIHpOBaThH OMpPEENICHUS] U3Yy4aeMbIX (PUTYp, BBIABUIATh THIIOTE3bI
O CBOMCTBax M NpHU3HAKAX reOMETPUYECKUX (Uryp, 0OOCHOBBIBATh WU
OmpoBepraTh MX; YMEHHE TIPOBOAWUTH Kiaccupukanuio ¢uryp mo
pasIMYHBIM NPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJHUTEIbHbIE

MOCTPOCHUS

YMeHue omnepupoBarTh MOHATHSAMH: JBW)KCHHE B  TIPOCTPAHCTBE,
napajuieNbHbI MEPEeHOC, CUMMETPUS Ha TIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue Moa00Us, TMOAOOHBIE (UTYpPBI;, YMEHHE
pacro3HaBaTh paBHbIE U MOJO0OHBIE (PUTYpBI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXHUTEKType; HCIOJb30BaTh T'€OMETPUUYCCKHUE OTHOIICHUS
IpU pElIeHUWU 3a]a4; HAXOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yroj, IUIomanas, O0BhEM) TPU pelIeHUH 3a7ad U3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAIbHON JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONMIa/b, OOBEM, IUIOMIAh TOBEPXHOCTH),
UCTIONB3YSl M3y4eHHbIE (OpPMYJIBI M METONbI, B TOM YHCIE: TUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenurieia, MTUPaMUIbL, TPU3MBI,
HWINHApPA, KOHyca, IMapa; YMEHHE HaXOAWTh OTHOLICHHE OO0bEMOB

NoJ00HBIX (uryp

12

YMmenue ONCpHUPOBATH NNOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOpAWMHATBI TOYKH, KOOPAWHATBI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BCACHUC BCKTOpPa Ha YHCJIO, PA3JIOKCHHUEC BCKTOpa IIO 6331/1cy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMH; YMCHHC HCIIOJb30BATh BCKTOpHBIﬁ u I(OOp,Z[I/IHaTHHﬁ METOA
Il pCHICHUA TCOMCTPUYCCKHUX 3aaad MW 3aaa4 JAPYIrux yqe6H},1x

npeamMecToB
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YMmenue BbIOMpaTh NOIXOMANIMM METOJ JJid pelIeHHus 3ajauu;
MOHUMAHWE 3HAYMMOCTHM MAaTeMaTUKU B HU3YYECHUU NPUPOAHBIX U
OOLIECTBEHHBIX ~ MPOIECCOB U  SIBICHUW; YMEHHE pPAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPHUBOAUTH
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTU4YeCKON HayKu
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INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Koxn

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOM, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATYpaJIbHOM cTeneHu. JeHcTBHA ¢ apuMETHUYECKUMH
' KOPHSIMM HaTypaJbHON CTEIIEHH

14 Crenens ¢ nenbim nokaszareneM. CTENeHb ¢ palMOHAIBHBIM NT0Ka3areneM. CBOMCTBa
' CTENEHU

s CuHyC, KOCMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyHble U HaTypalbHbIE JOrapupMbl

JeiictBuTtenpHble uyncna. ApupMeTHyecKkue omnepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHble BBIYUCIECHUS, IpaBUia OKPYIJIEHUS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeobpaszoBanue BrIpaxeHUN

1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 enbie u poOHO-palIOHANIbHBIE YPABHEHHS

2.2 HppauronanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppauroHaibHble HEPABEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHU W HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMU

41




2.11

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeeauTeab MaTPUILIbI

3 DOyHKINUH U TpaPUKH
31 OyHKU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogmueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkuuu. Hymum ¢ysknum.
39 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKnud. Hambomnblee W HauMeHbIlee 3HAYECHUE
(GYHKLINU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM U IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKLINHU, UX CBOICTBA U rpaduku
3.5 [Toka3arenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33aHUSI IOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyiia CI0KHBIX POLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonnas Gynkuuu. [Tpon3BoaHbIe 31eMEHTAPHBIX (HYHKLINH
[TpumeHeHHe MNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKCcTpeMyMbl. HaxokieHne HauOoJbIero U HauMEHBIIIET0 3HAa4YeHMUs] (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluu Haji MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
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7.3

MHororpaHHUKH

7.4

Tena u MOBEpXHOCTH BpPALICHUS

7.5

Koopaunatsl 1 BEKTOPBI
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YUYEBHO-METOAUYECKOE OBECIIHEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISI YYEHUKA

I'eomerpust : 10—11-i1 kmaccel : 0a30BBIA W YIUIYOJIEHHBIH YPOBHU :
yueOnuk / JI. C. Aranacsn, B. ®@. byry3os, C. b. Kagomies . — 11-e u3z., crep.
— Mockaa : [Ipocsemenune, 2023. — 287, c. : . — (MI'Y — mkore).

METOJIUYECKHUE MATEPHUAJIbBI JIVISI YUYUTEJISA
Meroauueckue pekomenaanuu. 10-11 knacceol (k yueonuky Atanacsas JI. C.

u ap.)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPChHbI
CETU UHTEPHET
Ennnas KOJUICKITUS [udposbix OO0pa3zoBaTeIbHBIX Pecypcos

http://schoolcollection.edu.ru
bubmmoreka HOK https://m.edsoo.ru/1¢209e37
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