MWHHUCTEPCTBO INPOCBEIEHUSI POCCUMCKOM ®EJEPALIUUA
JdenapramenT oOpazoBanusa AAMHHHCTpauuu ropoga ExarepunOypra
YnpasiaeHne o6pa3oBaHHA AKaJeMH4YeCKOro paiona
MyHuuHnaJibHOEe ABTOHOMHOE 0011e00pa3oBaTe/IbHOE YUpPeKAeHHE
cpeansisi o0eodpaszoBaTe/ibHas mwkoaa Ne 19

(MAOY COLI Ne 19)

PACCMOTPEHA YTBEPXJIEHA

[IIMO yuurenen ITpukazom Ne 650

MaTeMaTHKH H ot 31 aBrycra 2026T.

UHPOPMATUKH P Jupexrop

[TpoToxomn Nel / :

or 28 asrycra 2026r. / ‘ C.A.benosa
PABOYASI IIPOTPAMMA

(ID 10146233)

yuyeGHOro npeamera «I'eomeTpus»
Bba3oBblii ypoBeHb

s odyuarommuxes 10-11 kinaccos

Exatepundypr 2026



HNOACHHUTEJIbBHAA 3AITHCKA

Pabouas mporpamMMa yueOHOro kypca «I'eoMeTpusa» 0a30oBOro ypoBHA s
oOyvyaromxed 10 -11 xmaccoB paspaboTaHa Ha OCHOBE DenepalbHOrO
roCcyAapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAApTa CpeaHero odwero odpa3oBaHms,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeGOBaHHIl, NPEABABIAEMBIX K
MATEMATHYECKOMY OO0pa3OBaHWIO, M TPAAULWi POCCHICKOTO 00pa3oBaHMsL.
Peann3anusa nporpaMMel 00€CIEYHBACT OBIAACHUE KIIIOYEBBIMUA KOMIICTCHIMAMH,
COCTABIAKILHUMH OCHOBY [/ CAMODPA3BUTHS H HENPEPHIBHOTO 0Opa3oBaHuA,
LIETOCTHOCTE  OOIIEKYJIBTYPHOrO, JHYHOCTHOIO M [O3HABATENBHOIO Pa3BHUTHA
JTMYHOCTH 00YYarOILIUXCS.

HEJH U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca T€OMETPHM Ha YPOBHE CpeaHero oomero
oOpazoBanus OOYCIIOBIICHA MPAKTHYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yJAbTaTOB OOYYEHHS [EOMETPUHM B HAMPABICHUH JUYHOCTHOIO
pazBuTHA oOydaromuxcd, (GopMHpPOBaHUA (PYHKIMOHABHON MaTeMaTHYeCKO
rPaMOTHOCTH, U3YYEHHS APYrUX YYEOHBIX AUCLUIUIHH, Pa3Butue y o0yvaromuxca
MPaBUJBHBIX TPEACTABJIEHHUH O CYIIHOCTH M IPOHUCXOXACHHU FEOMETPUYECKHX
abcTpakumii, COOTHOIICHHHM PEANbHOTO M MACATBHOIO, XapakKTepe OTPOKCHUA
MAaTEMAaTHYECKONH HAYKOMH ABJICHHH U POLIECCOB PEANIBHOTO MUPA, MECTE TEOMETPHH
B CHCTEME HAYK W POJIH MATEMATHYECKOTO MOACIIMPOBAHNUA B HAYYHOM [O3HAHUU H
B MPAKTHKE CIOCOOCTBYET POPMUPOBAHUIO HAYYHOTO MHPOBO33PCHUA YUALIUXCA, a
TAKKE KAUECTB MBIIUICHHUA, HEOOXOAUMBIX sl AJanTalud B COBPEMCHHOM
o01IeCTRE.

[eoMeTpus aBngercd oAHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CPEAHETO
o0mero o0pasoBaHMs, Tak KaK OOECNEYHMBAECT BO3MOXKHOCTH H3YYECHHS Kak
JUCLUIIHH €CTECTBEHHO-HAYYHOI HAMPABICHHOCTH, TaK U TYMaHUTAPHOH.

Jlornyeckoe MBILIIEHHE, (POPMHUPYEMOE MPH H3YYEHHH OOYYAIONIMMHUCA
MOHATUHHBIX OCHOB F€OMETPUHN U MIOCTPOCHUH LIETIOUKH JIOTUUECKUX YTBEPIKACHMIA
B XOAC PELICHUA TEOMETPUUCCKHUX 3aJa4, YMEHHE BBIABHTATH H ONPOBEPTrarTh
TUIMOTE3bl HEMOCPEACTBEHHO HCTONB3YIOTCA MPUH PELICHWH 3aAa4 €CTECTBEHHO-
HAYYHOTO LHKJIA, B YaCTHOCTH H3 Kypca PUBHKH.

YMEHHE OPHEHTHPOBATHECA B MPOCTPAHCTBE MIPAcT CYIICCTBEHHYIO POJB BO
BCEX OOMAcTIX AEATENBHOCTH 4eloBeka. OpHEHTallsl Y€lIOBEKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAHMMOE YCIOBHE €ro COUMaIbHOro ObiTHA, (opma
OTPAKEHHUA OKPYXAIOIIEr0 MHPA, YCIAOBHE YCMEIIHONO MO3HAHUA U AKTUBHOTIO
npeoOpa3oBaHus  NEHCTBHUTENBHOCTH.  ONEpUpPOBAHHE  POCTPAHCTBEHHBIMH
obpa3zaMu 00OBEOUHACT pa3HBIC BUAB YU€OHONM U TPYAOBOH ACATEIIBHOCTH, SABJIACTCS



OMHUM M3 MNpodeCCHOHANIBHO BAKHBIX KA4YeCTB, MO3TOMY aKTyalbHAa 3ajada
¢opMupoBaHHd Yy  O0y4YalOIIUMXCHd MPOCTPAHCTBEHHOTO  MBILUICHHS  Kak
Pa3HOBUJHOCTH OOpPAa3HOr0 MBINIIEHH — CYIIECTBEHHOIO KOMIIOHEHTA B
MOANOTOBKE K NPAKTHYECKOH NEATENIBHOCTH 110 MHOTHM HANpaBIICHUAM.

[lens ocBOCHUs mporpaMMbl yueOHOro kypca «['eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — oOweobpazopateibHOe W OOIIEKYNBTYPHOE Pa3BHUTHE
obyyarompxcs yepe3 00eCneueHue BOSMOKHOCTH TPUOOPETEHHA H UCTIONB30BAHHS
CHCTEMATHYECCKUX T[COMETPUYCCKHUX 3HAHMH W JCHCTBHMA, CHeUM(PHYHBIX
rEOMETPUN, BO3MO)KHOCTH  YCHCITHOTO  MPOACIDKEHWSA  0o0pa3oBaHHA 1O
CIICLUATIBHOCTAM, HE CBA3AHHBIM ¢ ITPUKJIAAHBIM UCTIONB30BAHUEM TEOMETPHH.

[Tporpamma mno reoMeTpud Ha ©0a30BOM YpPOBHE TNpefHa3HaueHa Uid
o0y4aroIuXcd CpeHeH IKOJBL, HE UCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPyAHCHUI
HAa YPOBHE OCHOBHOrO 001ero o0pazopaHus. TakuMm o0pa3oMm, oOyuaroumecs Ha
0a30BOM YPOBHE JAOJKHBEI OCBOUTH O0IINE MATEMATHUECKUE YMEHHUS, CBA3aHHBIE CO
crieuupuKo reoOMeTpruH U HEOOXOAUMEBIE IJi JKN3HU B COBPEMEHHOM OOIIECTBE.
KpoMe 310ro, OHi UMEFOT BO3MOYKHOCTD H3YUHTh FEOMETPUIO Ooiee rimyOoko, eciu
B JalbHEHIIEM BO3HHUKHET HEOOXOOMMOCTH B TEOMETPUYECKUX 3HAHHUAX B
npo¢ecCHOHATBHON ACATETBHOCTH.

JocTKeHUE LeNH OCBOCHUA TPOTPaMMBI  OOECTICUMBACTCA PECIICHUEM
COOTBETCTBYIOIUX  3afa4. [IpHOpHTETHBIMH  3aja4aMd  OCBOCHHSA  Kypca
«["eoMeTpum» Ha 0a30BOM ypoBHE B 10—11 knaccax ABIAROTCS:

o (OPMHUPOBAHHE MPEACTABICHUA O TEOMETPHH KaK 4YacTH MHPOBOI

KYJBTYPHI M OCO3HAHHUE €€ B3AUMOCBA3HU C OKPY>KAIOLIUM MUPOM,

« (OpPMUPOBAHHUE MPEACTABICHUS O MHOTOIPAHHUKAX M TeJIaX BpaICHU KaK
0 BOKHEHIIMX MATEMATHYECKUX MOACIAX, MO3BOJAIOIIMX OMWUCHIBATH U
W3y4YaTh PA3HBIC ABJICHUS OKPYKAIOLIErO MUPA,

o (OpMHpOBAaHHE YMCHMs PACIO3HABATH HA HYCPTEKAX, MOJCIAX H B
PEATBHOM MHPE MHOTOTPAHHUKHU U TENA BPALICHUS,

¢ OBJAACHUE METOJAMH PEUICHHA 337a4 Ha MOCTPOSHHUS Ha M300paXeHUAX
NPOCTPAHCTBEHHBIX (UTY;

e (OPMHPOBAHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHAMH O
MHOTOIPAHHHUKAX M TENaX BPAIICHUS M UX OCHOBHBIMH CBOHCTBAMM,

e OBJIQJICHUE  QNrOPUTMAMM  PEIICHUS  OCHOBHBIX  THIOB  3a]ay,
¢opMHPOBAaHHE YMEHWA  MPOBOJUTH  HECJHOXKHBIE  JOKA3aTCIIBHEIC
PacCy>KACHUSA B XOAC PEIICHHS CTEPEOMETPHUECKUX 3a7a4y M 3a1a4 C
NPAKTHYECKUM COACPIKAHUEM,

e PA3BUTHE UHTEIIEKTYAJIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
TIO3HABATENbHON AKTHBHOCTH, HCCICAOBATENILCKMX YMCHUN, KPUTUYHOCTH
MBILUICHHUSA,



o (opMupoBaHUE (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHE PaclO3HaBATh MIPOSABICHUS FEOMETPHYECKHX MTOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalIbHBIX JKU3HEHHBIX CUTYAlMIX U NMPH H3YYECHUH
Apyrux  y4eOHBIX  MpPeAMETOB, TPOSBJICHHS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, POPMYIHPOBATE UX HA A3BIKE TEOMETPUH M CO3JABaTh
TCOMETPUYECCKHE MOJCIIH, TPUMEHATE OCBOCHHEBIA T'€OMETPUYECKUMN
anmapar IS pelneHns [IPAKTHKO-OPUECHTHPOBAHHBIX 3a4a4,
HHTEPNPECTUPOBATE U OLICHUBATH MMOJIYY€HHBIE PE3YIIBTATEI.

OTIMYUTENBEHON O0COOEHHOCTBIO TPOrPaMMEl SIBJISETCS BKJIIOYECHHE B KYPC
CTEPEOMETPHUHU B HAYAIE €T0 H3YUYEHHA 3a4aY, PEINACMBIX Ha YPOBHE HHTYUTHBHOTO
MO3HaHHs, W OMPEACAEHHBIM 00pa3oM OpraHu3oBaHHas pa0oTa HaJ HHMH, YTO
CIIOCOOCTBYIOT PA3BUTHE) JIOTHYECKOTO H TNPOCTPAHCTBEHHOI'O MBIILIECHHS,
CTUMYJIUPYET MPOTEKAHUE HHTYUTHBHBIX MTPOLIECCOB, MOTHBHPYET K JANBHEHIIEMY
M3YYEHUIO NIPEIMETA.

[Ipeanourenue 0TAAETCA HATVIAOHO-KOHCTPYKTHBHOMY METOAY OOY4YEHUs, TO
€CTh TEOPETUYECCKUE 3HAHUA MMEIOT B CBOCH OCHOBE YyBCTBEHHOCTH IIPEAMETHO-
IPAKTUYECKON AEATENBHOCTH. Pa3BUTHE MPOCTPAHCTBCHHBIX NPEACTABICHHIN Y
yYalMXCcs B Kypee CTEPEOMETPUH IIPOBOAUTCA 3a CUET PEILCHHUS 3a1a4 HA CO3AAHUE
IPOCTPAHCTBEHHBIX 00pa30B M 33734 HA ONECPUPOBAHHE INPOCTPAHCTBEHHBIMH
obpazamu. Coznanue oOpasza TNPOBOAUTCA C ONOPOH HA HArAAHOCTh, A
ONEpHPOBAHHE 00PAa3OM — B YCIIOBHUAX OTBJCYEHHS OT HATTIAJHOCTU, MBICIEHHOTO
M3MEHEHHS €r0 HCXOAHOTO COAEPKAHHS.

OCHOBHBIE CcOAep)KaTeNbHBIE THHHH Kypca «['eomeTpun» B 10-11 knaccax:
«MuororpaHHukny», «[IpAMBIE H ITTOCKOCTH B MPOCTPAHCTBEY, «Tena BpalleHus»,
«BeKTOpBI U KOOPAWHATHL B MPOCTPAHCTBE». (POPMUPOBAHUE JIOTHUSCKUX YMEHHIA
pacnipeaensercs He TONBKO 10 COACP)KATENBHBIM JIMHHAM, HO U 10 ToJaM 00y4YeHus
HA YPOBHE cpeaHero odiero 0opa3oBaHus.

Conepxanne 00pa30BaHUs, COOTBETCTBYIOIIEE TNPESAMETHBIM PE3yIbTaTaM
OCBOCHUA padouyeil NIpOorpaMMBbl, pacnpeAca€HHBIM [0 ToAaM O0y4YeHHd,
CTPYKTYPHUPOBAHO TakuM o00pa3oM, YTOOBl OBNAJCHHE TE€OMETPUUECKUMH
MOHATHAMH M HABBIKAMH OCYILIECTBIIOCH MOCEA0BATENBHO H NMOCTYNATENBHO, ¢
COOMIOICHUEM MMPUHIIUNA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIHCH B
OOIIYEK) CHCTEMY FEOMETPHYECKHUX NPEACTABICHHH OOYYarOIUXCA, pacllupss H
yrayOmnsd eé, o0pasys MpOUHbIE MHOKECTBCHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YUEBHOM ILTAHE

Ha n3yyeHue reoMeTpun OTBOOUTCA 2 daca B Heaemo B 10 knacce u 1 gac B
Heaenro B 11 kmacce, Bcero 3a Apa roga oOyueHus - 102 yueOHBIX 9aca.



COAEPXAHHE YYEBHOI'O KYPCA
10 KITACC

IIpsMbIe H IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE MOHATHA  crepeoMeTpun. [oYka, mOpaAMad, IUIOCKOCTH,
npoctpancTBo. [loHsTHe 006 aKCMOMATHYECKOM [MOCTPOCHWH CTEPEOMETPHH:
AKCHOMEI CTEPEOMETPHUM U CIIEACTBUSA U3 HUX.

B3auMHOe pacnoioXKeHHe MpIMBIX B NPOCTPAHCTBE. MEPECEKAIOIINECH,
nmapaUieNbHBIE M CKpenuBaromueca npsamele. [lapaniensHOCTE TNPAMBIX U
IUIOCKOCTEd B TIPOCTPAHCTBE. [MAapajUIeJIbHBIE [MPAMBIE B  [POCTPAHCTBE,
MapaUIENbHOCTE TPEX MNPAMBIX; MAPAVICIBHOCTE NMPAMOH H INTOCKOCTH. YTUIBL €
COHAIIPABJICHHBIMH  CTOPOHAMH, VYIOJX MEXAY NPAMBIMH B TNPOCTPAHCTBE.
ITapannensHOCTE INIOCKOCTEN: NapalienbHBIE INIOCKOCTH, CBONCTBA NAPAJUIENIBHBIX
mwockocteii. [IpocTelimue npocTPaHCTBEHHBIE PHTYPE HA TJIOCKOCTH: TETPadap,
KyO, HapaJienenune; NOCTPOCHUE CEYCHUH.

llepneHAUKYIAPHOCTE NPAMOH M [IOCKOCTH: NEPIEHANKYIIAPHBIE IPIMEIC B
MPOCTPAHCTBE, MOPAMBIC MMApPAUICIBHBIE H TEPNEHIUKYJIAPHBIE K [UIOCKOCTH,
MpU3HAK NEPNEHANKYIAPHOCTH NPsIMON U IUIOCKOCTH, TEopeMa O MNpsAMOii
MEPICHAUKYIAPHON IUIOCKOCTH. YTNBL B NMPOCTPAHCTBE. YrOJ MEXAY OpsAMOi U
[UIOCKOCTRH), JABYICPaHHBIH  yroi, JIHHEHHBI yrojl JABYIPaHHOIO  yria.
TlepneHAuKyNIp U HAKIOHHBIE. PACCTOSHUE OT TOUYKU A0 IUIOCKOCTH, PaCCTOAHUE
OT OPAMOH IO IIOCKOCTH, IPOEKUHs (PUTYPEI HA INIOCKOCTE. [lepneH MKy IapHOCTE
IUIOCKOCTEH: MPU3HAK MEPNCHANKYJISPHOCTH ABYX IUTOCKOCTEH. Teopema o Tpéx
[ePIEHANKYIIAPaX.

MHororpaHaiku

[ToHATHE MHOIOTPaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIBIE
H HEBBIMYKJIBIE MHOIOTPAHHUKH, pa3BEPTKA MHOTOrpaHHuKa. [Tpusma: »#-yronesas
MpU3Ma; TPaHy H OCHOBAHHS IPU3MBL; MpsAMas U HAKJIOHHAs NMPU3MBL, OOKOBas U
MOJIHAsA TIOBEPXHOCTH IPU3MBI. Iapamnenenunen, MPSIMOYTOIBHBIA
napajuenenunen U ero cpoiictea. IlupaMupa: n-yrofibHasd nupaMuia, rpaHd M
OCHOBAHHUE MUPaMHABL, OOKOBAA U IMOJIHAA MOBEPXHOCTH MUPAMHABI, IPABUIIbHAS U
yCCU€HHAd MNUpPaMUAa. OJEMEHTHl MOpu3Mbl W nupamuapl. [IpaBunbHbie
MHOTOTPAHHUKH: TIOHATHE MPABHJIBHOIO MHOTOIPAHHMKA, NPABWIBHAS NPU3MA H
MPAaBUJIBHAS NHPAMWAA, TPABHIBHAS TPEYrOJbHAsA NHPAMUAA W TIPABUIIBHBIN
Terpazap, KyO. IlpeactaBneHne O MPABIIBHBIX MHOTOTPAHHUKAX: OKTadp,
OOJeKa3aAp U HKocadaAp. CeueHUs MPU3MBI H TTHPAMHUIBL.

CuMmeTpus B NPOCTPAHCTBE. CHMMETPHS OTHOCHTEIBHO TOYKH, TPSAMOH,
IUTOCKOCTH. DIIEMEHTEI CHMMETPHH B MUPaAMHAAX, MAPAUIENETUIIEAAX, IPABUNBHBIX
MHOTOTpaHHHKAX.



BelyucneHue 37€MEHTOB MHOTPOIPAaHHUKOB. p&Opa, AMAroHaad, VIJIBL
[Tnomaae OOKOBOH MOBEPXHOCTH M TMOJHOH NOBEPXHOCTH MPSIMOH TNPU3MBEI,
IJI01NaAb OCHOBAHHUH, TeopeMa 0 60KOBOH NOBEPXHOCTH MpaMoii npu3mMel. [Tnomans
OOKOBOH MOBEPXHOCTH H MOBEPXHOCTH MPABUIBHOM NHpPAaMHABL, TEOpEMA O
oAl yceuéHHoH mupaMuabl. [ToHsaTue 00 00bpéMe. OOBEM MUPAMUABL, TPUMEL

[TogoGuele Tena B mpocTpaHcTBe. COOTHOWIEHHA MEXKAY IUIOIAISIMH
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TEJI.

11 KJTACC

TeJia BpaLLeHHA

[TumiHapuYeckas MOBEPXHOCTH, ofpasyrolue LMJTHH APUYECKOI
MOBEPXHOCTH, OCh LWIMHAPUYECCKON TOBEPXHOCTU. LIWIMHADP: OCHOBaHHA H
OokoBas TOBEPXHOCTh, oOpasymomas H OCh, MIOMAAbL OOKOBOW M TOJIHOIM
MOBEPXHOCTH.

Konuyeckad MmOBEPXHOCTh, 0OPa3ylOIIUe KOHMYCCKON TMOBEPXHOCTH, OCh H
BEPIUMHA KOHNYECKOH MoBEpXHOCTH. KOHYC: OCHOBAHWE W BEPLIKMHA, 00pa3yiomas
H OCB; IUI0IIaib OOKOBOI1 M MOJIHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC; 00pa3yoiue
H BBICOTA; OCHOBaHHs U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UEHTp, paamyc, AUMAMETp, IUIOM@AAb MOBEPXHOCTH CHEPHI.
BzaumHoe pacnonoxkeHue cepsl U MIOCKOCTH; KacaTenbHas INIOCKOCTh K cdepe;
II0IIAAEL Cepsl.

H300paskeHne TeNn BpaleHH Ha TUIOCKOCTH. Pa3BépTKa LWIMHAPA ¥ KOHYCA.

KomOuHaUMK T€N BpalieHus 1 MHOTOTPAHHUKOB. MHOTOIPAHHUK, OMTHUCAHHBIH
OKOJIO ceprl; cdepa, BIUCAHHAA B MHOTOTPAHHHUK, UJIH TENO BPALLICHHUS.

[Toustue 06 06béMe. OCHOBHEIE CBOMicTBA 00BEMOB Ten. Teopema 06 06bEME
MPAMOYTONBHOTO MapaieNienunena H caeAacTBua u3 He€. OOBEM LMIHHIpA,
KoHyca. O0BEM [Iapa U mIomaas cphepsl.

IlonoOHBIE TeMa B MNpocTpaHCcTBe. (COOTHOIICHHS MEXAY IUIOIANIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TE.

CeueHu IMNHHpPA (MAPAJUIETBHO U MEPIECH UKYISAPHO OCH ), CCUEHHS KOHYCa
(mapamienbHoe OCHOBAHHIO H MPOXOASILIEE Yepe3 BEPLIHHY ), CCUSHHA 1Iapa.

BexTopbl H KOOPAHMHATHI B MPOCTPAHCTRE

BekTop Ha ITOCKOCTH M B MpocTpancTBe. CIOKeHHE U BHIYHTAHHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noskeHne BeKTopa 1Mo TPEM HEKOMILTAaHAPHBIM
BekTopaM. [IpaBmwno mnapamenenunena. PewmeHue 3aaa4, CBA3aHHBIX €
MIPUMCHEHUEM TIPABHJI JACHCTBHI ¢ BeKkTOpaMu. IIpAMOyroneHas cucrema
KOOpaWHAT B ImpocTpaHcTBe. KoopaumHatel BekTOopa. Ilpocrediine 3amadd B
KOOpPAMHATAX. YTOJ MeEXAy BeKTOpaMu. CKandpHOE NPOM3BEACHHE BEKTOPOB.



BhiuncieHne yriaoB MEKAy NPAMBIMH H IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBII
METO/I IIPH PELICHHH F€OMETPUYECKUX 3a1aY.



INIAHUPYEMBIE PE3YJIBTATDBI
JINHHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YNBTATBl OCBOCHWA TMPOrPaMMBI  YYEOHOTO TIpEeaMETa
«MareMaTuKay XapakTepu3yoTCA:

I'paxxaanckoe BocIUTaHHE:

C(hOpPMUPOBAHHOCTBEO MPAKAAHCKOHN MO3ULIUHA 00YYAKOIIETOCA KAK AKTUBHOTO
U OTBETCTBECHHOIO0 WICHA POCCUHCKOro oO0IIeCTBa, MPEACTABIACHHEM O
MAaT€MaTHYECKUX OCHOBAX (PYHKIMOHUPOBAHHS Pa3/IMYHBIX CTPYKTYP, SBICHHIA,
MpOLENYP TPaXAaHCKOTO oOwecTBa (BBIOOPBEI, OMPOCEL W Tp.), YMEHHEM
B3aUMOJEIICTBOBATh € COLMANBHBIMH HWHCTUTYTAMH B COOTBETCTBUH ¢ WX
(OYHKUMSAMH U HA3HAYCHUEM.

ITaTpHoTHYECKOE BOCIIHTAHHE:

Cc(hOpPMHUPOBAHHOCTBIO POCCHICKOM MPayKAaHCKONH MACHTHYHOCTH, YBAKEHHA K
[POLIOMY W HACTOALIEMY POCCHICKON MATEMATHKU, LUEHHOCTHBIM OTHOLIEHHEM K
JOCTIDKCHUAM POCCHICKUX MATEMATUKOB U POCCHHCKON MATEMATHYECKOM LIKOJIBI,
K MCMOJNB30BAHUIO ITHX AOCTIDKEHMIl B JPYIHX HayKaX, TEXHOIOTHAX, cdepax
3KOHOMHKH.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHSL:

OCO3HAHHEM JIyXOBHBIX LEHHOCTEH POCCHHICKOTO Hapoaa,
CpOpMHPOBAHHOCTBIO  HPAaBCTBEHHOIO  CO3HAHUS, OSTHYECKOrO IOBEACHHA,
CBA3AHHOTO C IPAKTUYECKUM NPUMEHEHUEM AOCTHIKEHUN HAYKH U ACATEIIBHOCTBIO
YYEHOr0; OCO3HAHHUEM JIMYHOTO BKJIAJA B IOCTPOCHUE YCTOHYMBOrO Oyayniero.

ICTeTHYECKOE BOCIIUTAHHE:

JCTETUYECKUM OTHOIICHHEM K MHPY, BKIIIOYAd JCTETHKY MATe€MaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aa4, PEILICHUI, pacCy>KICHUH; BOCTIPHUMYHUBOCTBE)
K MaTeMaTHYECKUM aCIEKTaM Pa3IHYHbIX BHAOB HCKYCCTBA.

DH3HYECKOE BOCITHTAHHE!

C()OPMUPOBAHHOCTBE) YMEHHS [PUMEHATH MAaTEMATUYECKHE 3HAHHUS B
HHTEPECAxX 3A0POBOro U 0e30macHoro 00pasa >KU3HHU, OTBETCTBEHHOIO OTHOILICHHS
K CBOEMY 3J0POBBIO (3I0POBOC MUTAHHE, COANAHCUPOBAHHBIN PE)KHM 3aHATHH H
OTABIXA, peryjiapHas PH3nYecKass aKTHBHOCTD ), (PU3HYECKOr0 COBEPIICHCTBOBAHMS,
[IPH 3aHATUAX CIIOPTUBHO-03A0POBUTENIEHON AEATENBHOCTBIO.

Tpynosoe BocnIUTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LEHHOCTH TPYAOJIOOUA, HHTEPECOM K
pa3muuHbBIM  cepaM  NPOPECCHOHANBHONW  ACATENBHOCTH, CBS3aHHBIM  C
MATCMATUKONH U €€ TPHIOKECHUAMHU, YMEHHUEM COBEPIIATH OCO3HAHHBIN BBEIOOP
Oyaymeii mpoeCCHM M PEald30BBIBATE COOCTBEHHBIC SKU3HECHHBIC TUIAHBI,
FOTOBHOCTBIO M CMOCOOHOCTBH) K  MaTeMarHyeckoMy oOpa3oBaHHI) H



CaMOOOpa3sOBaHUK) HA MPOTSHKCHUH BCEH JKU3HHU, FOTOBHOCTBK) K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKHUX 3334 MAaTEMaTHYECKOH HAPaBICHHOCTH.

IKOJOTHICCKOE BOCITUTAHHE:

C(POPMHUPOBAHHOCTBE) 3KOJIOTHUECKOH KYNBTYPHI, MOHUMAHHUEM BJIUSHUS
COLIMANTBHO-3KOHOMHUUYECKUX MPOLECCOB HA COCTOSHUE MPUPOIHON U COLMATBHOM
Cpelpl, OCO3HaHMEM TNOOANBHOTO XapakTepa OJKOJOTHYECKHX  MpodieM;
OpUEHTAUWECH HA TNPUMEHECHHE MATEMATHYECKHX 3HAHWI Ui pELICHUA 3aJa4 B
00NaCTH OKPYIKAKOLLIEH CPeapl, INIAHUPOBAHUA TIOCTYIIKOB U OLICHKH UX BO3MOKHBIX
OCIICACTBUH IS OKPYKAFOILEH CPEb.

IlenHOCTH HAYYHOTO MO3HAHMS:

C(POPMHUPOBAHHOCTEE) MHPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUA HAayKH H  OOILICCTBCHHOH  MPaKTHKH, [[TOHHMAHUEM
MAaT€MaTHYECKOi HAyKM Kak CQEpbl YETOBEUECKOH MEATENBHOCTH, STAMOB €&
pa3BUTHS M 3HAYUMOCTH /U1 PasBHUTHA LUBWIM3ALMH, OBJIAJACHUEM S3BIKOM
MATEMATHKH W MAaTEeMATHYECKON KYyJIBTYPOW KaK CpPEeICTBOM IIO3HAHWUS MUDA,
FOTOBHOCTBIO OCYIIECTBIATH MPOCKTHYIO M HCCIEAOBATEIBCKYK) OAEATENBHOCTH
HHAUBUAYAIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBbTATHI

MeTtanpeaMeTHBIE Pe3yNbTaThl OCBOCHHs NMPOTpaMMBbl YYEOHOTO NIpeaMeTa
«MareMaruka» XapakTepU3yHOTCA OBJIAJICHHEM YHHBEPCANBHBIMH
NO3HAGAMENbHVIMU  OCTICIGUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OCHCMBUAMU, YHUBEPCANLHBIMU PE2YAAMUBHBIMU OEHCHEUAMIU.

1)  VYwuusepcanorvie  nosnaeamenvHvie  Oelicméusi,  0OeCne4uUBaom
Qopmuposanue 0A3068bIX KOZHUMUGHBIX NPOYECCO8 OOVHAIOWUXCA  (0CGOEHUe
MEMOO08  NOZHAHUA — OKPYOIKAIOWe2o  Mupd,  NPUMEHEHUe  T0SUYEeCKUX,
UCCned08aAmMenbCKUX onepayuti, yMeHull pabomamse ¢ unghopmayueti).

Ba3oBble JIOTHYeCKHE AeHCTBHSA:

e BBIABIATE H XapPaKT€PU30BATE CYIICCTBEHHBIE MPU3HAKH MATE€MaTHYECKHX
O00BEKTOB, TOHATHIH, OTHOHICHUI MEXTYy MOHATUAMM, (POPMYIHPOBATH
ONpPEACTICHUs]  [OHATHH, YCTAHABIMBATL CYILICCTBEHHBIA  IIPH3HAK
KIacCH(PUKALHKA, OCHOBaHMA I OOOOIICHHS M CPaBHEHWA, KPUTCPUHU
IIPOBOJUMOIO aHAIH3A,

e BOCIpUHHMATh, (OpMyNHpPOBaTE U  NOpeoOpa3OBBIBATE  CYXKACHMA:
YTBEPOMTECIBHBIE W OTPHULATCIBHBIC, €AMHWYHBIC, YACTHBIC H OOwIHE,
YCJIOBHBIC,

e BBIABIATL  MATEMATHYCCKHE  3aKOHOMEPHOCTH,  B3aHMOCBA3H W
NpOTHBOPeUHs B (pakTaxX, MAHHBIX, HAOMIOJACHUAX M YTBEPKIACHHUSAX,
npeanaraTh KpHTEPHH IS BEISIBJICHUS 3aKOHOMEPHOCTEH H MPOTHBOPEYHIA;



e JI€NIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, AECAYKTUBHBIX U
HHIYKTHBHBIX YMO3AKIYECHUH, YMO3AKIOUCHHH 110 aHAJIOTHH,

e TPOBOJUTH  CAMOCTOSATENIBHO  JI0KA3aTENbCTBA ~ MATEMaTUYECKUX
YTBEPKACHUI (MPAMBIE U OT MPOTHBHOIO), BHICTPAUBATH apTyMEHTALIUIO,
NPHUBOJUTE TPUMEPHI U KOHTPHOPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYKACHUA H BHIBOJEI,

o BbIOMpaTh cnoco® pewmeHna yuyeOHON 3agay (CPAaBHHBATh HECKOJBKO
BAPHMAHTOB PEHICHHS, BBHIOMpaTh Haubosiee NOAXOAAIMHA C YYETOM
CaMOCTOATENIBHO BHIACTICHHBIX KPUTEPUEB ).

Ba3zoBble HccienoBaTe/IbCKHe AeiCTBUS:

e MCIONB30BAaTh BOMPOCH KAk MCCIIEAOBATEIbCKUN MHCTPYMEHT MMO3HAHMA,
(OpMyNHpOBaTh BOMPOCHL, (PUKCHPYIONIME MPOTUBOPEYHE, NPOOIEMY,
YCTAHABIMBAaTh WCKOMOE W JaHHOe, (OpMHUpOBaTH  THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3HIIMID, MHEHHUE,

s TPOBOJMTH CaAMOCTOATENILHO CIUIAHUPOBAHHBII SKCIICPUMEHT,
WCCIICAOBAHUE MO YCTAHOBJICHHIO OCOOEHHOCTEH MareMaTndecKoro
OOBEKTa, ABICHWA, TPOLECCA, BBIABICHHI) 3aBHCUMOCTEH  MEKAY
OOBEKTAMHU, SBJICHUAMH, TPOLICCCAMH,

o CaAMOCTOSTENIEHO (POPMYNHPOBaTE 000OMICHHA ¥ BEIBOABI 1O PE3yJibTaTam
NPOBEAEHHOTO HA0MIOAEHNS, HUCCIENOBAHUA, OLICHHBATh AOCTOBEPHOCTH
NONYYEHHBIX PE3YJIETATOB, BHIBOAOB H OOOOIIEHMIA,

¢ TPOTHO3UPOBATHE BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BBIABHIaTh
NPEANONOKEHNS O €70 PA3BUTHH B HOBBIX YCIOBHAX.

Pa6ora ¢ undopmaumeii:

 BBIABIATE AC)UUMTH HHPOPMALMK, JAHHBIX, HECOOXOAUMBIX AJA OTBETA HA
BOTIPOC U IS PEILCHHA 3a4a9H,

o BBHIOMpaTE HHPOPMALIMIO H3  HWCTOYHHKOB  PA3JIMYHBIX  THIIOB,
AHATN3MPOBATh, CUCTCMATH3HPOBATh U MHTEPIPETUPOBATE UH(POPMALIMIO
Pa3NHYHBIX BUAOB U (JOPM MPEACTABICHHUS,

¢ CTPYKTYPUPOBaTh HH(POPMALIHMIO, MIPEACTARNATE €€ B PA3INYHBIX (popMax,
WUTFOCTPHPOBATh rPaduuecku;

¢ OLEHHUBATH HAIEKHOCTE  WHGpOpMAIUU no CaMOCTOATENBHO
c(hOPMYNHPOBAHHBIM KPUTEPHUSIM.,

2) VuusepcanvHvie  KOMMYHUKAMUGHbIE  OCiiCBUs,  0becnequsaom

ChOPMUPOBUHHOCID COYUATBHBIX HUBLIKOG OOVYUIOW UXCS.

O0menue:

s BOCIIPHHHUMATH U (JOPMYJIMPOBATH CY)KICHHUA B COOTBETCTBHH ¢ YCJIOBHSAMH
1 LEJISAMH OOIIEHUS;, ACHO, TOYHO, TPAMOTHO BBIPAXKATH CBOIO TOUKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTAax, AAaBaTh MOSACHEHHS MO XOAY PELICHHS
3a71a4H, KOMMEHTHPOBATh TIONYUYEHHBIN pe3yNbTaT,

B X0/1€ 00CY>KACHHUSA 3a/1aBaTh BOIMPOCH [0 CYIIECTBY 00CYXTAaEMOI TEMBI,
npoOIeMBl, pellaeMoii 3aJa9t, BBICKA3BbIBATh HEH, HALICICHHBIE HA MTOUCK
PCILECHHS, CONOCTABIATE CBOM CYXJIEHHS C CYXKICHHAMH JpPYTHX
YYACTHHKOB OMUANIOTa, OOHAPYKMBATh PA3NYHE M CXOACTBO TO3WLIMIL, B
KOPPEKTHO# (hopme HOpMyIMPOBATH PA3HOTIIACHS, CBOH BO3POKEHHS,
NPEeICTARNATE  Pe3yJbTaThl  PEIICHHS  3a7a4yd,  OKCICPHMEHTa,
WCCIIe IOBAHUS, [TPOEKTA; CAMOCTOSITENIEHO BHIOMPATH (POPMAT BBICTYIUICHHS
C YUYETOM 3a/1a4 MMPE3EHTAUNH U 0COOEHHOCTEH ay ITMTOPHH.

CoTpyAHHYECTBO:

TIOHUMATh H UCTIONB30BATh MPEUMYIIECTBA KOMAH/THOH W HHAUBUAY ATTBHOIA
paloTHl MpH PElICHUHM Y4YeOHBIX 3a4a4, NMPHHHMAaTh LENTb COBMECTHOM
NEATENIBHOCTH, [UIAHUPOBAaTh OPraHU3alME) COBMECTHOH  paloTHl,
pacnpeAciiaTh BHABL paboT, AOroBapHBaThCA, OOCYKAATH TpOLECC H
pe3yasTar paboTel, 0600MAaTh MHEHUA HECKOIBKUX JIFOIEH,

YYaCTBOBATH B IPyHMOBEIX (hopMax paboTel (00cykaeHus, 0OMEH MHEHHHA,
«MO3TOBBIE LITYPMBI» H WHBIE), BBITIOJMHATH CBOIO 4YacTb paboTHl U
KOOPIHHHPOBATH CBOM ACHCTBHS C APYTUMH WICHAMH KOMAHIBI, OLCHUBATE
KAQueCTBO CBOETO BKMaja B OOmMi TNPOAYKT TNO KPUTEPHSM,
c(OPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/CHCTBHAL

3) Vuusepcarervie pe2yasmueHbie Oeticmaus, 00ecneyusaom opmuposare
CMBICIOBbIX YCHIAHOBOK U JHCUIHEHHBIX HUBBIKOG TUYHOCHIU.
Camoopranm3anns:

COCTABJIATH IJIAH, AJITOPUTM PELLICHUS 3341, BRIOHPATH CIOCO0 pelICHUA
¢ YYETOM UMEIOIIUXCA PECYPCOB H COOCTBEHHBIX BO3MOKHOCTEHA,
apryMEeHTUPOBATh U KOPPEKTHPOBATE BAPHAHTEI PEILICHHH ¢ YYETOM HOBOH
nHpOpMaLIH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TIO3HABATENILHOH pPe(IEKCHH Kak OCO3HAHMA
COBEpILAEMBIX ACHCTBHI M MBICIIMTENIBHEIX TPOLIECCOB, HX PE3YJIBTATOR,
BIIAJETh CIIOCO0aMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIpolLiecca U pe3ysibTara
PELLICHUS MaTeMaTHYeCKO# 3aJa4u,

NPEABHACTE TPY IHOCTH, KOTOPBIE MOTYT BOSHUKHYTH TIPH PELICHUH 3aJa4H,
BHOCHUTH KOPPEKTHBBI B AEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HAHHBIX, HAACHHBIX OIIHOOK, BHISIBIICHHBIX TPYOHOCTEH;

OLICHHBATH COOTBETCTBHE pE3yJibTaTa LCTH H YCJIOBHUAM, OOBICHATH
NPUYHHBL JOCTIDKEHUS HJIH HENOCTIKECHUS PE3YNIBTATOB ACATEIBHOCTH,
HAXOAUTH OMIUOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



NNPEAMETHBIE PE3YJIBTATDI
10 KVIACC

OnepupoBaTh MOHATHAMH: TOYKA, MPAMAs, IIIOCKOCTb.

[TpUMEHATE AKCHOMBI CTEPEOMETPUM W CIEACTBHS W3 HUX MPH pPEIICHUH
reOMETPUUYECKUX 3a1a4.

OnepupoBaTh MOHATHAMH. MAPAJUIENBHOCTh U MEPNEHAUKYIIPHOCT MPAMBIX
U IJIOCKOCTEM.

Knaccupuuuposars B3aUMHOE pacHONOXKEHHE MNpPAMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATHUAMHU. ABYTPAHHBIA Yrojl, TpaHd ABYTPAHHOIO YIJIA,
pebpo ABYTPAHHOIO yT/a, TUHEHHBIH yros ABYTPaHHOrO yria; TpaaycHas Mepa
OBYTPAHHOTO YTJIA.

OnepupoBaTe MNOHATHAMHM. MHOTOIPAHHMK, BBINYKJIBIA W HEBBINYKIIbIN
MHOTOTPAHHHUK, 3JIEMEHTH MHOTOTPAHHUKA, PABHUJIBHBIH MHOTOTPAaHHHK.

PacnozHaBaTh OCHOBHBIE BHJABL MHOTOIPAHHHKOB (MUpaMUAa;, TNpU3Ma,
MpAMOYIOABHBEIH Napanienenunen, kyo).

KnaccupuuupoBarb  MHOTOIpPAHHHMKH,  BBIOMpas  OCHOBaHHA  JUId
KIaccupuKanu (BBIMYKIBIC M HEBBIMYKIBIE MHOTOTPAHHUKU, TIPABUIIBHBIC
MHOTOTPAHHUKH, TIPIMBIE U HAKJIOHHBIEC PH3MBI, TAPATUICTICTIHIICIB ).

OnepupoBaTh NMOHATUAMH: CEKYIIAs TUIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHLHUIEBI TOCTPOSHUS CCUECHHUH, HCTIONB3YA METOH CIICIOB.

CTpoute CEYCHMs MHOTOTPAHHMKOB METOJOM  CIICAOB, BBIMOJIHATEH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UIyp: BUA
CBEPXY, COOKY, CHU3Y.

Pemath 3a1a4n HA HAXOXXACHHUE T€OMETPUYECKUX BETHMYHMH 10 o0pasiaM HiH
aNIrOpUTMAaM, TPHMEHSAA W3BECTHHIE AHAJIMTUYECKUE METOABI MPH PEIICHUH
CTAHAAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha BBHIYHUCICHUE PACCTOAHUI MEXKAY NBYMA
TOYKaMH, OT TOYKH OO [pAMOH, OT TOYKH A0 IUIOCKOCTH, MEKOY
CKPELIHBAIOIIAMHCS TTPAMBIMEL.

Pemate 3aga4ym Ha HAXOJKOCHUE TEOMETPUYECCKHX BEIHYHH 1O 00pa3iLaM HiTh
arOPUTMaM, TIPUMEHAS W3BECTHHIC AHAIMTHYCCKHE METOABI MMPH PEIICHUH
CTAHAAPTHBIX MaTeMaTUYEeCKUX 3a37a4 Ha BBIUMCICHHE VIJIOB  MEXAY
CKPEIIMBAIOIIUMHICA TNPAMBIMH, MEXAY MOpIMOH M  IUTOCKOCTBIO, MEXIY
IUIOCKOCTAMH, OBYTPAHHBIX YTJIOB.

Beuucnare 00BEMBI ¥ IIOLIAAH TMOBEPXHOCTEH MHOTOTPAaHHHUKOB (MPU3Ma,
MUpPaMUIA) C TPUMEHEHHEM (POPMYIT; BBIYUCIIATE COOTHOLIEHHS MEXTY TUIOLIA MU
MOBEPXHOCTEH, 00BEMaMH MOA00HBIX MHOTOIPAHHHKOB.



OnepupopaTe NOHATHAMH. CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CHMMETPUH; LIEHTP, OCh U IIOCKOCTh CAMMETPHH (PUTYPHL

Wzenekath, mnpeoOpa3soBBIBATE M HMHTEPIPETUPOBATE HHQPOPMALHID O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTaBICHHYI) Ha YEpTeKax H
pPUCYHKaX.

[ IpuMEHATE reOMeTpUYecKie (PaKThI AJIA PEIICHUSA CTEPEOMETPUYCCKUX 3aJa4,
[IPEATNOIAraoIIKNX HECKOJIBKO WAr0B PEIICHUS, €CITA YCIIOBUA IPUMEHEHUA 33JaHE]
B ABHO# (popme.

[IpuMEHATE [OpOCTEAIINE MPOTPAMMHEIC CPEACTBA W JJICKTPOHHO-
KOMMYHUKALMOHHBIE CHCTEMBI [TPH PELICHUH CTEPEOMETPHYECCKUX 3a7a4.

[IpuBOIUTE MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MpPUPOAE H
JKU3HH, pacriO3HABATH MPOSIBICHUE 3aKOHOB FEOMETPHU B UCKYCCTBE,

[IpUMEHATE TOJNYYEHHBIE 3HAHHUs Ha TPAKTUKE. AHAIM3HPOBATH PEabHBIE
CHUTYAllUH W NPHUMEHATH M3YUYCHHBIE IMOHATHS B MPOLECCE IOUCKA PEIICHHS
MATEMaTHYeCKl  cPOPMYTUPOBAaHHOH MPOOIEMBI, MOACTUPOBATh PEATBHBIC
CUTYaUMH Ha A3BIKE TEOMETPHUH, HCCICAOBATE IIOCTPOCHHBIE MOACIH C
HCTIOJIB30BAaHHEM T€OMETPUUCCKUX MOHATUI H TEOPEM, anmnapara anreOpsl, pelaTh
[IPAKTHYECCKUE 3a0a4H, CBA3AHHBIC C HAXOXKACHUEM T€OMETPUIECKUX BEIMYUH.

11 KITACC

OnepupoBaTh TNOHATHAMH. IMJIWHAPUYECKAs MOBEPXHOCTh, 00pasyrolme
LMITUHIPHYECKON IOBEPXHOCTH, UMIHHAD; KOHNYECKAA MOBEPXHOCTD, 00pa3yoLIue
KOHMYECKOI MOBEPXHOCTH, KOHYC; CPepUYECKas MOBEPXHOCTB.

Pacnio3naBarh Tena BpaweHus (LHIMHAP, KOHYC, cdepa U wmap).

OOBIACHATH CIOCOOBI MOMYUCHHUS TENl BPAILICHHUS.

Knaccu(puuuposaTs B3aMMHOE PaCcIoNOKEHUE CHEphl H IUTOCKOCTH.

OnepupoBaTh MOHATUAMH: [LIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA, MIAPOBOI CJIOH, OCHOBAHHE IAPOBOIO CJOs, BHICOTA MIAPOBOTO CJOM;
[IAPOBOM CEKTOP.

Bbuucnate  00BEMBI M IUIOMAAM MOBEPXHOCTEH TEM  BpalllCHUA,
ICOMETPHYECKNX TeJl ¢ IPHMEHEHHEM (HOPMYIL.

OnepupoBaTh NOHATAAMHE: MHOTOTPAHHHUK, BIIMCAHHEIH B chepy ¥ ONMUCAHHEI#
0KOJo ceprl; cepa, BlIHCAaHHAS B MHOTOTPAHHHK MJIH TEIIO BPALLICHHS.

BBIYHCIATE COOTHOIICHHS MEXKAY IUTOIIAASIMH MOBEPXHOCTEH M O0OBEMaMH
MOAOOHBIX TEIL.

M3o0pakaTe u3ydaeMble (PUTYpPBl OT PYKH H C MPUMEHCHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBIMOJHATE (BHIHOCHBIE ) IJIOCKUE YEPTEKN U3 PHCYHKOB TIPOCTHIX OOBEMHBIX
¢quryp: Bua cBepxy, cOOKY, CHU3Y, CTPOUTH CEUEHHS TEN BPALICHHUS.



M3BnekaTh, UHTEPNPETHPOBATh U MPeOOpPA3OBHIBATE HHQPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUESCKUX (DUTypax, NMPEACTABIEHHYE) HAa YepTeXaxX U
PUCYHKAX.

OnepupoBaTh OHATHEM BEKTOP B IPOCTPAHCTRE.

BHIMONHATE ACHCTBHA CIOKEHHS BEKTOPOB, BBIUMTAHHS BEKTOPOB W
YMHOKSHHS BEKTOPA HA YHUCIIO, OOBICHATH, KAKUMH CBOWCTBAMH OHYM 00J1aJaloT.

[TpUMEHATE IPABUIIO MApAILICCITUITEAA.

OnepupoBaTk IOHATHAMHE:. ACKAPTOBE KOOPAHHATEHI B IPOCTPAHCTBE, BEKTOP,
MOAYTb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOd MEXKIY
BEKTOPaMH, CKATAPHOE TIPOH3BEACHHE BEKTOPOB, KOJUTHHEAPHBIE U KOMITAHAPHBIE
BEKTOPBL

Haxoaute cyMMy BEKTOPOB H IIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJLIPHOC MPOM3BEACHHE, PACKIAIBIBaTE BEKTOp MO JBYM
HEKOJTHHEAPHBIM BEKTOPaM.

3agaBarh IIOCKOCTE YPABHEHHUEM B JEKAPTOBOI CHCTEME KOOPIOHHAT.

[TpUMEHATE reOMeTpHYECKIe (haKTHI TS PEIICHHS CTEPEOMETPHYECKIX 3a1ay,
IMpeANOJIararomnX HECKOMBKO IAar0B PeICHUS, €CITH YCIIOBUA IPUMEHEHHS 3aJaHbl
B ABHO# (opme.

Pewiate mpocTeiline reoMeTpUYECKre 3aJayd Ha TPUMEHEHWE BEKTOPHO-
KOOPAHHATHOTO METOMA.

Pemate 3amaud Ha JA0Ka3aTeNbCTBO MATEMaTHUYECKHX OTHOUICHHH H
HAXOKJEHUE TE€OMETPUYECCKHX BEIMYHMH MO 00pasaM WK aifOPUTMaM, IPUMEHSS
H3BECTHBIE METO/IBI IIPH PEILICHUN CTAHJAPTHBIX MATEMATUYECCKUX 3a1a4.

[TpuMeHATE OpOCTEHIIME MpPOTPaMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHWKAIIHOHHBIE CHCTEMBI IPH PELICHHH CTEPEOMETPHUSCKUX 3aaY.

[TpUBOOMTE MPUMEPBl MATEMATHYCCKHX 3aKOHOMEPHOCTEH B MPHPOAE H
KH3HH, PacTiO3HABATE MPOSBIICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpUMEHATE TIOMYYECHHBIC 3HAHHS HA TPAKTHKE. AHATM3MPOBATH PeabHEBIC
CUTyalluH M TPHUMEHATh M3YYCHHBIC MOHATHS B MPOLECCE TMOHCKA PEIICHHS
MaTEMATU9YeCKH  C(OPMYIHPOBAHHOM MpPOONEMBI, MOJECNHUPOBATh PEAJIbHBIC
CHTyalldd Ha s3bIKE TEOMETPHUH, MCCNENOBATh TMOCTPOCHHBIE MOJCIH C
HCTIONB30BAHUEM T€OMETPHUECKUX TIOHATHIL U TeOpeM, anmapata anreGphl, pelaTh
MPaKTHYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKACHHUEM T€OMETPHIECKHUX BETHYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KosimuecTBo uacos

Ne HaumeHoBaHHe pa3ae/ioB U TeM DuexkTpoHHbIe (LH(pPOBbIE)
Kounrpoabhbie | IlpakTuuyeckue
n/n nporpamMmal Bcero o0pa3oBaTe/ibHbIe Pecypchl
padoThI padoThI
1 Beenenue B crepeomeTpuro 10 https://m.edsoo.ru/C50O3R7VIP
I1 e s
2 AR R NS . 12 1 https://m.edsoo. ru/WT7NSO14T
[lapannenbHOCTb NPAMBIX U MIOCKOCTEH
I1
3 i HEHZIH[iyJ‘IﬂpHOCTb i 12 https://m.edsoo.ru/V6I1APUCD
MJIOCKOCTE M
4 Vbl MeKAY NPSAMBIMHU U TJIOCKOCTSIMH 10 1 https://m.edsoo.rt/R3ISMETBTQ
3 MHoOrorpaHHuKH 11 1 https://m.edsoo.r/XPWOUSFB2
OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2S]B
I1 :
7 OBTOPCHEE: CCHEHILA, PaCCTOAHI H - 1 https://m.edsoo.r/LIAAMHO3D
yIJIbl
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

I[TPOI'PAMME




11 KJIACC

HaumeHoBaHue pa3aeioB U TeM

KoanuyecTBo uacos

DaekTponHbie (LH(ppPOBLIE)

Ne n/n Konrtpoabubie | IlpakTHueckue
NPOrpaMMbl Bcero o0pa3oBaTeIbHbIE PecypChbl
padoTsl padoTsI
Tena spamenus 12 https://m.edsoo.rt/HYOWQLSKQ
2 OOBEMmBI TEN 5 1 https://m.edsoo.ru/B9IORVIYC9
B
CICTOPB 1 KOOPIHHATH B 10 1 https://m.edsoo.ru/4ANCL4GOME
MPOCTPAHCTBE
[ToBTOpenue, 0bodIIEHME,
4 . 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMaTH3aLus 3HAHUI
OBIIEE KOJIMYECTBO YACOB IT1O 34 3 0

I[TPOI'PAMME







INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosimuecTBo yacos

KonTpoabHble

Bcero
padoThl

IIpakTHyeck
He padoThI

Jdara
H3YYeHHs

DJIeKTPOHHbIE LH(POBBIE
o0pa3oBaTe/ibHbIe pecypchl

OcCHOBHBI€ MTOHATHS
CTEPEOMETPUH: TOUKA, MpsiMast,
IJIOCKOCTb, MPOCTPAHCTBO.
IMpasuna nzobpakenus Ha
PHCYHKaX: H300pasKkeHust
MJIOCKOCTEH, MapasuieIbHbIX
NPSMBIX (OTPE3KOB), CEPEAHHbI
oTpe3Ka

1.09-4.09

https://m.edsoo.ru/D3VCI7UN4

[lousTHs: nepecekaroLuecs
MJIOCKOCTH, MEPECEKAOIINECS
npsimMasi U MiIoCKOCThb

1.09-4.09

https://m.edsoo.ru/NR6VIYCGK

(9%

[TonsTus: nepecexarouuecs
IMJIOCKOCTH, TEPECEKAOLIUECs
npsiMast 1 MIO0CKOCTh

7.09-11.09

https://m.edsoo.ru/O6RNDFAMO

3HAaKOMCTBO C
MHOTOTPaHHHUKAMH,
n300pakeHne MHOTOTPAHHHUKOB
Ha PUCYHKax, Ha
MPOEKLIMOHHBIX YepTerKax

7.09-11.09

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBenenus o kyde u
MUpaMuIe, UX Pa3BEPTKU U

14.09-18.09

https://m.edsoo.ru/FPW2INHCZ




Mozaenu. Ceuenust
MHOTOTPaHHUKOB

Hauanpubie cBenenus o kyde u
MUpaMHIe, UX Pa3BEPTKH U
monenu. Ceuenus
MHOTOTPaHHHUKOB

14.09-18.09

https://m.edsoo.ru/IMQ3AJ3S5

INoHsTHE 00 aKCHOMATHYECKOM
MOCTPOEHUH CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUN U
CJIEICTBUS U3 HUX

21.09-25.09

https://m.edsoo.ru/SLMI7R3BL

[NousaTue 06 akCHOMATHYECKOM
MOCTPOEHHH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHU U
CJIECTBUS U3 HUX

21.09-25.09

https://m.edsoo.ru/DUKAX7QE]1

ITonsiTne 00 akCHOMaTHYECKOM
MOCTPOEHHU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHHU U
CIIEJICTBUSI U3 HUX

28.09-2.10

https://m.edsoo.ru/YPKSSMLIJL

10

[MousiTe 00 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

28.09-2.10

https://m.edsoo.ru/I3A98J6Z9

11

B3anmHoe pacrionoskenue
MPSIMbIX B MPOCTPAHCTBE:
TriepeceKaroIecs,
rnapaiesibHble U
CKpELIMBAKOLIUECs TPSIMble

5.10-9.10

https://m.edsoo.ru/ITUTWSKRS5Q

12

[TapannenbHOCTb MPAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE:!

5.10-9.10

https://m.edsoo.ru/CSOVLQLH6




rapauieibHbIE MPSIMbIE B
NPOCTPAHCTBE, MapaIeIbHOCTD
TPEX NMPSAMBIX

[MapannenbHOCT NPAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE:

13 . 12.10-16.10 https://m.edsoo.ru/PO3J6D23U
[MapannenbHOCTH MPAMO U
[LJIOCKOCTH
vy C COHamnpanJe

14 1Bl € COHATIPABIICHHBIMH 12.10-16.10 | hitps://m.cdsoo rw/LLJAVHVBW
CTOPOHAMM
v

15 i o e 19.10-23.10 https://m.edsoo.ru/KGIMSOEUK
NPOCTPAHCTBE
Yy

16 PR NSRRI MR 19.10-23.10 https://m.edsoo.ru/24LVWHOV 8
MPOCTPAHCTBE
I1 H:

17 APATICIRHOSTE TIORO0TEr 4.11-6.11 https://m.edsoo.ru/BUSTQOHZT
napa’suiesibHble TUIOCKOCTH
Croit

18 RONETES Tapannenbﬂblx 4.11-6.11 https://m.edsoo.1ru/0KQOQK2ABA
TUIOCKOCTEH
[TpocTeiimue

OCTPAHCTBE e a

19 MPOCTRARRTHERMEE SAKIPR H 9.11-13.11 https://m.edsoo.ru/MRT13XP79
TUIOCKOCTH: TE€Tpa’ap, Kyo,
napa’suiesenures

20 ITocTpoenue cevyenuii 9.11-13.11 https://m.edsoo.ru/DI3AX05]8

21 IToctpoenne ceuennit 16.11-20.11 https://m.edsoo.ru/20GC3ZP9P
Kontponenas padora no teme
"T1 e OCKOC

22 PR THDRKOpEsLE 16.11-20.11 | https://m.edsoo.r/BI4O5QJEB

npoctpaHcTse. [lapannensHocTh

CAL L

MPSAMBIX H ITJIOCKOCTEH




23

IeprnieHANKYISIPHOCTD MPSIMOM
1 MJIOCKOCTH:
NEePTIEHAHKYISIPHBIE TIPSIMBbIE B
POCTPAHCTBE

23.11-27.11

https://m.edsoo.ru/RN45YBO8R

24

[IpsiMble napannenbHbie U
NEePIEHAUKYISPHBIE K
TJIOCKOCTH

23.11-27.11

https://m.edsoo.ru/32MXRZDDL

23

[Ipsimble napannenbHbie U
NepreHIUKYJISIPHbIE K
IMJIOCKOCTH

30.11-4.12

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepneHaANKyIsAPHOCTH
IPSIMOH U TMJIOCKOCTH

30.11-4.12

https://m.edsoo.ru/DC41W6K 14

27

ITpu3Hak nepneHAuKyJIsIpPHOCTH
MPSIMOM U MJIOCKOCTH

7.12-11.12

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsiMoit
MEePNeHIUKYJISIPHON MJIOCKOCTH

7.12-11.12

https://m.edsoo.ru/YOIQSMOHI

29

Teopema o npsamoii
NEepPNeHUKYIAPHOI MIIOCKOCTH

14.12-18.12

https://m.edsoo.ru/§ IRSKUSRIJ

30

Teopema o npsmoii
NEePIEeHIUKYJISIPHOH MI0CKOCTH

14.12-18.12

https://m.edsoo.ru/HFKNPKZ7T

31

[TepneHaAuKy AP U HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH 10
TUJIOCKOCTH, PACCTOSIHUE OT
IPsAMO¥ 10 MIOCKOCTH

21.12-25.12

https://m.eds00.ru/638GKWY 7V

[lepnenaukynsp u HAKJIOHHbIC:
pacCTOAHUEC OT TOUKH OO
IJIOCKOCTH, PACCTOSTHUE OT
OPsAMOH 10 MIOCKOCTH

21.12-25.12

https://m.edsoo.ru/AD6RCACRA




[TeprieHAUKYIISIP U HAKJIOHHbIE:

paccTosiHUE OT TOYKH 10
TJIOCKOCTH, PACCTOSHHUE OT
NPsSIMOH 10 MIIOCKOCTH

28.12-30.12

https://m.edsoo.ru/VLLIQ7HXC

[lepnenaukynsap ¥ HaKJIOHHBIE:

pPacCTOsSHUE OT TOUKH A0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOiA 10 MJIOCKOCTH

28.12-30.12

https://m.edsoo.ru/6PSBVV34R

VYriibl B IPOCTPAHCTBE: YToJl
MEK1y MPSIMOM M MJIOCKOCTBIO

11.01-15.01

https://m.edsoo.ru/PSFIXUA1I

JIByrpaHHbIi yroj, JUHEHHbIH
yroja ABYTPAHHOTO yria

11.01-15.01

https://m.edsoo.ru/6R4A0EOMD

37

JByrpaHHbIi yroJ, TUHEHHBIA
yroJl IBYIPaHHOro yria

18.01-22.01

https://m.edsoo.ru/MLOZZYZC7

38

[leprnieHAUKYISIPHOCTD
MJIOCKOCTEN: MPU3HAK
NEePHEeHIUKYJISPHOCTH JABYX
MIOCKOCTEH

18.01-22.01

https://m.edsoo.ru/YRQDSMINH

[lepnenaukynsapHOCTD
MJIOCKOCTEH: MPU3HAK
MEPNCHOAUKYIAPHOCTH ABYX
MIOCKOCTEH

25.01-29.01

https://m.edsoo.ru/DY2AF84T2

40

IleprieH UKy IS PHOCTD
MJIOCKOCTEH: NPU3HAK
MepreHaNKYJISIPHOCTH JIBYX
MJIOCKOCTE

25.01-29.01

https://m.edsoo.ru/TSSOAINH2

41

Teopema o Tpéx
NEPHEHAUKYJIsIpax

1.02-5.02

https://m.edsoo.ru/OWSLZ1RVZ




42

Teopema o Tpéx
NepreHUKYIsApax

1.02-5.02

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHAHUKYIApax

8.02-12.02

https://m.edsoo.ru/OWG81WDV3

44

KoHnTponbHas pabota no remam
"TlepneHANKYISIPHOCTD MPSIMbIX
1 miockoctel" u "Y bl Mexay
NPSIMBIMH U TJIOCKOCTSIMU"

8.02-12.02

https://m.edsoo.ru/VOXABPOPB

45

[TonsTne MHOrOrpaHHuUKa,
OCHOBHBI€ 3JIEMEHTBI
MHOTOTPAaHHHUKA, BBIMYKJIbIE U
HEBBIMYKJIbIE MHOTOIPAHHUKH,
pa3BépTKa MHOTOrPpaHHHUKA

15.02-19.02

https://m.edsoo.ru/LSFTEZ8QX

46

IIpu3ma: n-yrosibHas npusMa,
rpaHu U OCHOBAHMUS MPHU3MBI,
npsiMasi U HaKJIOHHAs MPU3MbI,
OoKkoBasi 1 MOJIHAsE MOBEPXHOCTh
MPU3MBbI

15.02-19.02

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MPSIMOYTOJIbHBIH
napauieJenunes u ero
CBOMCTBA

22.02-26.02

https://m.edsoo.ru/ITCOB1IWIO

48

[Tupamuia: n-yrosnbHas
n1paMuza, rpaHu U OCHOBAaHKE
nMpaMubL, OOKOBast U MOJHAs
MOBEPXHOCTh MUPAMUJIBI,
NpaBHJIbHAS U yCEUYEHHAas
nupamMuaa

1.03-5.03

https://m.edsoo.ru/1 TOFX00PA




49

[IpaBHJIbHbIE MHOTOIPAaHHHKH:
MOHATHE MPABUIBHOTO
MHOTOTPAHHHKA; PABUIIbHASI
NpHU3Ma 1 MPABUIIbHASI
MUPaMKA; NPABHIIbHAS
TPEeyrojibHasi MUPaMuIa 1
MPaBUIIbHBII TETPAdAP; KyO

1.03-5.03

https://m.edsoo.rt/LWNGFZTWE

50

[pencraBieHue O NMPaBUIIbHbIX
MHOTOIrpaHHHUKaX: OKTa’Ip,
JIOIeKAdIP U MKOCA3IP.

8.03-12.03

https://m.edsoo.ru/06SHO2IDD

51

CumMmeTpusi B POCTPaHCTBE:
CHUMMETPHSI OTHOCUTEIBHO
TOYKH, MPSMOH, MIOCKOCTH.
DNeMeHTbl CAMMETPUHU B
nupaMuaax,
napaJuiesienunenax,
NPaBHJIBHBIX MHOTOTPAHHUKAX

15.03-19.03

https://m.edsoo.ru/SWEUC9ENR

52

BrrauciieHune 3J1€MeHTOB
MHOI'OrPaHHUKOB: pébpa,
JMaroHaJu, yribl

15.03-19.03

https://m.edsoo.ru/EUP4MN760

53

ITnomans 6okoBOI
MOBEPXHOCTH U MOJHON
MOBEPXHOCTH MPSIMO MPU3MBEL,
MI0Iaab OCHOBAHUI, TeOpeMa
0 OOKOBOIT MOBEPXHOCTH
IPSMOM MPU3MBbI

22.03-26.03

https://m.edsoo.ru/SQY9XSIL6

54

ITnowans 6okoBOI
MOBEPXHOCTH U MOBEPXHOCTH
MPaBUJILHOM MUPAMH/IbI,

22.03-26.03

https://m.edsoo.ru/R22FHBG60




Teopema o mnjoaa 60KoBoi
MOBEPXHOCTH YCEYEHHON
MHPaMHbI

Kontponbnas pabora no teme

55 1 5.04-9.04 https://m.edsoo.rt/VHYNJQMQD
"MHororpaHHuKu"
56 ITonsitue 06 oObEMeE 1 5.04-9.04 https://m.edsoo.ri/GM1LC394G
57 O0béM nupamMuIbl 1 12.04-16.04 https://m edsoo.ru/B307P§WTC
58 O6béM nmupamMuab! 1 12.04-16.04 | https://m.edsoo.r/PQZIED3YF
59 O0bém nupamuas 1 19.04-23.04 | https://m.edsoo.ru/RZ8BITMU9
60 OO6bém nrpamMubl 1 19.04-23.04 | https://m.edsoo.ri/OHRFO2LCT
61 O6béM npusmel 1 26.04-30.04 | https://m.edsoo.ru/YEQP63ZD4
62 O0béM npusMel 1 26.04-30.04 https://m.edsoo.ru/B46EMRRGE
63 O6bém npusMel 1 3.05-7.05 https://m.edsoo.r/FIMOWO6KFT
64 KOHTPOHBHM pabara;o:Tesg 1 3.05-7.05 https://m.edsoo.ru/23S50I80N
"OO0BEMBI MHOTOIPaHHUKOB"
[ToBropenue, obodmeHne
65 CHCTEMATHSATITA SHATIITH 1 10.05-14.05 | https://m edsoo /KXTOCIOIG
[Toctpoenue ceuenuii B
MHOTOTPaHHUKE
IToeropenue, 06ob1EeHHE
CUCTeMaTH3aLMs 3HAHUIA.
Beruucnenue paccTosiHmii:
66 MEXKy IBYMSsI TOUKaAMH, OT 1 17.05-21.05 https://m.edsoo.ru/HKP6I3JUC
TOYKH JI0 NPSIMOM, OT TOUKH J10
TJIOCKOCTH, MEKY
CKPEIIMBAFOLLIUMHUCS TIPSIMBIMU
67 Hrorosast koHTpOsnbHast paboTa 1 17.05-21.05 | https://m.edsoo.ru/KB3EK0OA9U




IToBTOpeHue, obodeHne
CHUCTeMAaTHU3ALHs 3HAHHIL
Brruncnenne yriaos: Mexay

68 CKPEIIMBAIOIIUMHUCS MPSAMBIMH,
MEKAY MPsIMO U MIOCKOCTBIO,
ABYTPAHHBIX YIJIOB, YIJIOB
MEXKIY MIOCKOCTAMHU

24.05-26.05

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoxa

KoauuyecTBO uacos

KonTpoabnbie

Bcero
paboThl

IlpakTH4eck
ue pabornl

Jlara
H3yYeHHSs

DJIeKTPOHHBbIE HH(PpPOBbIE
o0pasoBaTeJbHbIE PeCypPChl

Ccepa u mwap: ueHtp, paauyc,
AUAMETP; TUIOLIAAb
MOBEPXHOCTH Chepbl

1.09-4.09

https://m.edsoo.ru/TW8Z59CH]

B3aumMHoe pacrnonoxeHnue
cdepbl U MIIOCKOCTH,
KacaTeJibHasi MIIOCKOCTh K
chepe; nuowanb chepsl

7.09-11.09

https://m.edsoo.ru/YCMWC4M3I

(OS]

Hzobpaxenue chepsr, mapa Ha
miockoct. Ceuenust mapa

14.09-18.09

https://m.edsoo.ru/QDCFSUGXE

Hunuunpuueckas
MOBEPXHOCTh, 00pa3yroLIie
LIWJTMHAPUYECKON
MOBEPXHOCTH, OChb
LWJIMHIPUYECKOM
MOBEPXHOCTH

21.09-25.09

https://m.edsoo.ru/8516BBEQ7

Hunuuap: ocHOBaHUS U
O0KOBasi MOBEPXHOCTD,
o0pasyromas 1 OChb; IMIOLAaAb
OOKOBOI U MOTHOM
MMOBEPXHOCTH

28.09-2.10

https://m.edsoo.ru/W0JR979V9

H300pakeHne LMIMHAPA Ha
ruiockocTH. Pa3péprka
uuuaapa. CeueHus nUIMHApa

5.10-9.10

https://m.edsoo.ru/OYMSPW10Z




(NI0CKOCTBIO, MapasIeIbHON
HJTH TIePTICHANKYJISIPHOH OCH
LIJIHHAPA)

Konunueckas noBepXHOCTD,
00pasyroire KOHHYECKOH
IMOBEPXHOCTH, OCb U BEPIIHHA
KOHUYECKOM MOBEPXHOCTH

12.10-16.10

https://m.edsoo.ru/H64QF3E6R

KoHyc: ocHOBaHHe 1 BEPIIMHA,
oOpasyrolas ¥ oChb; IJIOMAIb
OOKOBOI M MOJIHOM
MOBEPXHOCTH

19.10-23.10

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHbII KOHYC:
o0pasyroLine 1 BbICOTA,
OcHOBaHuUs U OOKOBast
MOBEPXHOCTh

4.11-6.11

https://m.edsoo.ru/SOVNITU20

10

H3obpakenne koHyca Ha
riockocTH. Pa3eéprka KoHyca.
CeueHust KOHyca (MJIOCKOCTBIO,
napaJuiesibHOM OCHOBAHUIO, U
MJIOCKOCTBIO, MPOXOASALIEN
4yepes BepLIMHY)

9.11-13.11

https://m.edsoo.ru/0PVICKUYU

11

Kombunanus ten Bpawenus u
MHOTOrPaHHUKOB

16.11-20.11

https://m.edsoo.ru/4VHGTY X8F

12

MHoOrorpasHuK, ONUCaHHbIH
okoso cdepsl; chepa,
BIIMCAHHAsi B MHOIOI'PAHHUK
WJIK B TEJIO BpallleHMsI

23.11-27.11

https://m.edsoo.rt/RMYY ISTLP




13

ITousitue 06 0OBEME.
OcCHOBHBIE CBOHCTBA 00BEMOB
TEN

30.11-4.12

https://m.edsoo.ru/4CENHGLOZ

14

OObém uunuHApa, KOHYyCa

7.12-11.12

https://m.edsoo.ru/W8TGNS5Z99

15

O0Obém wapa 1 moLaab
chepbl

14.12-18.12

https://m.edsoo.ru/G7ZAYCMI9TT

16

[TonoGHbie Tena B
npoctpancTse. COOTHOLIEHUS
MEXy TUIOLAaIMH
MOBEPXHOCTEH, 00bEMaMu
nOJOOHBIX Tel

21.12-25.12

https://m.edsoo.ru/4NO4FYUUX

17

Kontponenas padora no
temaM "Tena Bpamenus" u
"O6bvembl Ten"

28.12-30.12

https://m.edsoo.ru/KCOMHISWW

18

BekTop Ha miIockocTu u B
MPOCTPAHCTBE

11.01-15.01

https://m.edsoo.ru/AQ405SB7C

19

CosxeHue U BbIYMTAHHE
BEKTOPOB

18.01-22.01

https://m.edsoo.ru/PMNHTUK7G

20

YMHO)XeHNe BEKTOpa Ha YUCIIO

25.01-29.01

https://m.cdsoo.ru/4H7PLGBI 1

21

Pasnoxxenue Bekropa no Tpém
HEKOMIIAHAPHBIM BEKTOPAM.
ITpasuiio napauienenunena

1.02-5.02

https://m.edsoo.ru/NZSOLFWN 1

22

Perenue 3amay, CBI3aHHBIX C
NPUMEHEHHEM TPaBIII
JEACTBHI C BEKTOPaMH

8.02-12.02

https://m.edsoo.ru/73F23EPUS

23

KoopauHaTHO-BEKTOPHBbIH
METOJ MPU peLIeHNH
reOMEeTPHUECKHX 3a/1a4

15.02-19.02

https://m.edsoo.ru/BBII39Z7U




24

IIpsiMoyronbHas cuctema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunate! BexTopa.
[Ipocteiimue 3anaun B
KOOpJAMHATaxX

1.03-5.03

https://m.edsoo.ru/X9TSDNSQ3

25

VYron mexay BeKTOPaMu.
CkansipHO€ NnpousBeieHne
BEKTOPOB

8.03-12.03

https://m.edsoo.rt/RPAQMBCDO

26

Bbruucienue yrios Mexay
NPsSIMBIMU U TJIOCKOCTSIMU

15.03-19.03

https://m.edsoo.ru/EGRV3NF84

27

KonTponbhas pabora no Teme
"BekTophl 1 KOOPAUHATHI B
npocTpaHcTBe"

22.03-26.03

https://m.edsoo.ru/NSKELEBHL

28

IToeropenue, obobLEeHHE U
cHCTeMaTU3aLus 3HAHMUII.
OcHoBHble GUTypbl, HaKThl,
TeopeMbl Kypca MiIaHuMeTPHH

5.04-9.04

https://m.edsoo.ru/16ASEITYU

29

[TosTropenue, obodueHue u
cUCTeMaTU3aLUs 3HAHUH.
OcHoBHbI€ QuUrypsl, GaxkTsl,
TEOPEMBI Kypca MIaHUMETPHUU

12.04-16.04

https://m.edsoo.ru/VEMVY73YE

30

[ToBrOopenue, obodmenue u
cucTeMaTu3aL s 3HAaHU.
3anayu rulaHUMETPUN U
METO/Ibl UX PELIEHHSI

19.04-23.04

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHue, obodLeHHe U
cucTeMaTH3alKsl 3HaHUIA.
3anauu MIaHUMETPUH U
METOMbI UX PELICHHS

26.04-30.04

https://m.edsoo.ru/FG4PIN2IF




[TosTOpenwue, obodieHune u
CHCTEMAaTH3AL[As] 3HAHUH.

32 1 3.05-7.05 https://m.edsoo.ru/ZY6BYLY7TW
OcHoBuble GUrypsl, HaxTsl,
TEOPEMBI Kypca CTePeOMETPUH
33 Htoropast koHTpONMbHAs paboTa 1 10.05-14.05 | https://m.edsoo.r/VPCXOC4C
34 Tperupenme, ofo0MErNE 1 17.0521.05 | htps:/m.eds0o./7T0QSTDCAP

cHCTEMATH3ALUs 3HAHUIN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34







IPOBEPSEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA
OCHOBHOM OBPA3OBATEJIBHOM [TPOI'PAMMBI

10 KJIACC
Kon .
NpOBEpSEMOro Ilposepsiembie nPenMﬂuble Pe3y1bTAThl OCBOEHHS OCHOBHO#H
pesyabTaTa 00pa3oBaTeILHON MPOrpaMMBel CpegHEro 061ero oopa3oBanns
7 I'eomeTpus
7.1 OnepupoBaTb MOHATHAMH: TOYKA, MPAMAsA, MIOCKOCTh
ITpHMEHATE AKCHOMBI CTEPEOMETPUH U CJIEACTBUS U3 HUX MPH PEILEHHH
72 reoMeTpu4ecKux 3agay
- OnepupopaTh NOHATHAMH: NapaLUIENIBHOCTh U MEPNEHAUKYIAPHOCTD
' MPSMBIX U TIOCKOCTEH
- KnaccuhuuupopaTh B3aUMHOE PacroNOKEeHHE MPSAMBIX U MJIOCKOCTeH B
' POCTPAHCTBE
OnepupoBaTh NOHATHAMH: ABYTPAHHBII YO, IPaHH JBYTPAHHOTO YIJIa,
7.5 peOpo IBYrpaHHOro yria, JWHEHHbIH yronm ABYrpaHHOTO YIUa,
rpagycHas Mepa ABYTPaHHOTO yIia
OnepupoBaTh NOHATHAMH. MHOTOTPAHHHK, BBITYKJbIH H HEBBIMYKIIbIH
7.6 MHOTOTPAHHUK, 3JEMEHTHI MHOTOTPaHHHKA, NpaBUJIbHbII
MHOTOTPaHHHK
- PacrnosHaBaTh OCHOBHBIE BH/IbI MHOTOTPAHHHKOB (MMpaMHAa, NpHU3Ma,
' MpSAMOYTOJbHbBIN Mapaienenunes, Kyo)
Knaccuuuuposatb MHOTOrpaHHHMKM, BbIOMpas OCHOBaHHS AU
- knaccupukaiu  (BbIMYKJIBIE W HEBBINYKJIbIE  MHOIOIPAHHHKH,
' MpaBWIbHbIE MHOTOTPAaHHHKM, TMpAMble H HAKJIOHHbIE TPU3MBI,
napajuieNenyneab)
OnepupoBaTb  NOHATHAMH:  CEKyLIas  IUIOCKOCTb,  CEUYEHHE
7 MHOTOTPaHHUKOB
710 OOBACHATL NPHHLMIBI  MOCTPOSHHsI CEYEHHH MHOTOTPAHHUKOB,

HCTIONIB3YsI METO CNIEA0B




7.11

CTpouTh Ce4yeHHs MHOTOTPAaHHHKOB METOOOM CJIEOOB, BBIMOJHATE
(BBIHOCHBIE) TMNOCKHE YEepTeKU H3 PHCYHKOB MPOCTBIX OOBEMHBIX

(uryp: Bux ceepxy, cOOKy, CHH3Y

7.12

Pewathb 3a7aun Ha HAXOXKIEHHE F€OMETPUUECKHX BETUYHH MO oOpa3LamM
WY aaropuTMaM, NPHMEHSs H3BECTHbIE aHAIMTHYECKHE METOABI MpH
PEIICHHH CTAHAAPTHBIX MATEMATHYECKHX 34/a4 Ha BbMMHCICHHE
PacCTOSHUI MEXIY ABYMS TOYKAMH, OT TOUKH AQ NPAMOH, OT TOUKH 10

IMIOCKOCTH, MEXKAY CKPCIIHBAOIIHMNCA MPAMBIMHA

7.13

PemaTs 3a1a4n Ha HAXOXKAEHHE MT€OMETPHYECKHX BEJIMYHH 110 00pasLam
WIH QJFOPHTMAaM, NPHMEHAA H3BECTHbIE AHAJIUTHYECKHE METONbI MpH
pelleHHH CTaHJAPTHBIX MaTeMaTH4YECKHX 3a1Jad Ha BBIUMCICHHE YIJIOB
MEKIY CKpeLLMBaIOHNMHUCS MPAMbIMH, MEKIY MPAMOH H MJIOCKOCTHIO,

MEXAY IUIOCKOCTAMH, ABYIPAHHBIX YIJIOB

7.14

BeruHcnate o0bEMbI M TUIOLIAAH MOBEPXHOCTEH MHOTrOrpaHHHKOB
(npusma, nmnHpamMHpa) C TpUMeHeHHeM (OopMyJd,  BBIYUCIATH
COOTHOIIEHHS MEXK/Y IUIOIAAMH TOBEPXHOCTEH, 00bEMaMu NOROOHBIX

MHOTOTPAHHUKOB

7.15

OnepnpOBaTb NOHATHUAMH. CHMMETPHA B NPOCTPAHCTBE, UCHTP, OCb H

MIOCKOCTb CUMMETPHUH, UEHTP, OCh H INIOCKOCTE CHMMETPHH d)HprbI

7.16

U3Bnekars, npeoOpa3oBbIBATh U HHTEPHPETHPOBATH MH(POPMALHIO O
MPOCTPAHCTBEHHBIX TeOMETPHUYECKHX (Hrypax, MpeincTaBlIeHHYIO Ha

YyepTexax U pHCYHKax

7.17

ITpuMeHsTH reoMeTpHyueckie (GakThl IS PEIISHUS CTePEOMETPHUECKHUX
3ana4, MPeANnoNaralllnX HECKONbKO IUArOB PELISHHS, €CNIH YCJOBHS

NpUMEHEeHHUs 3a0aHbl B SBHOH Qopme

7.18

IMpumeHsaTe nNpOCTEiIINE NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHKALIMOHHBIE CHCTEMBl MpPH PeLIEHHH CTepeOMETPHYECKUX

3aga4

7.19

ITpuBoAUTL NpUMEPbl MATEMATHYECKHUX 3AKOHOMEPHOCTEH B MPHPOAE H

KH3HH, paCno3sHaBaTh MPOABJICHHE 3aKOHOB r€COMCTPHH B UCKYCCTBEC

7.20

[MpumMeHsTH NONYYEHHBIE 3HAHHA HA MPAKTHKE, AHAJIU3HPOBATb
peaibHBbIE CUTYaUUH M NPHMEHSTh H3Y4Y€HHbIE MOHATHSA B MPOLECCE
MOMCKA peLleHHs MaTeMaTH4YeCKH ChOpMyTHpPOBAHHOH mpolaeMsl,
MOJENTHPOBATh pealibHble CHTYalUH Ha A3bIKe TeOMEeTpHH, HCCIeNOBAaTh

NOCTPOCHHBIC MOACIN C HCIIOJB30BAHHEM I'COMETPHYICCKUX MOHATHH H




TECOPEM, anrnapaTa anre6pbl, p€WaTh NMPAKTHYCCKHE 3ada4H, CBA3AHHLIC

C HAXOXKACHHEM IFCOMCTPHUYCCKUX BEJIHYHH

11 KJIIACC
Kon .
npoBepAeMoro IIposepsiembie ﬂPeﬂMeTHble Pe3yJbTATHI 0CBOCHHS OCHOBHOH
pesyabTaTa ofpa3oBaTeLHON MPOrpaMMbl CpeHEro 001mero oGpa3oBaHun
6 I'eomerpus
Onepuposatb MOHATHSAMH: UHJTHHAPHYECKAs MOBEPXHOCTD,
61 obpasyollie UHJIHHAPHYECKOH MOBEPXHOCTH, LMIHHApP, KOHMYECKasd
' MOBEPXHOCTb, OOpasyloIHe KOHHYECKOH MOBEPXHOCTH, KOHYC,
cpeprueckast MOBEPXHOCTD
6.2 PacrniosHaBath Tena BpalleHHs (UMIHHAP, KOHYC, cdepa 1 wap)
6.3 OOBacHATH c1OCOOB NOJyYEHHS TeJ BPALEHHA
6.4 Knaccuduuupoars B3aHMHOE pacnionokeHHe cephbl H MIIOCKOCTH
OnepupoBaTh NOHATHAMH: LIAPOBOH CErMEHT, OCHOBAHUE CETMEHTA,
65 BBICOTA C€rMEHTa, LAPOBOH CIIOH, OCHOBaHME LIAPOBOIO CJI0A, BHICOTA
IIAPOBOTO CNOA, IIAPOBOM CEKTOP
y Beruncaare 00BbéMBI M IUIOLIQAH MOBEPXHOCTEIl TN BpalLEHU,
' FEOMETPHUECKHX TeJl C IPUMEHEHHEM (hopmy
OnepupoBaTb MOHATHAMH: MHOTOTPaHHHK, BNHCAHHbIA B cdepy H
6.7 OMHCAHHBIH OKONO cheprl, chepa, BMUCAHHAS B MHOTOTPAHHHK HIIH
TEJIO BPAILEHHs
o BpMUCHATE COOTHOLUCHHMA MeXIOy TMUIOWAAsAMU TOBEPXHOCTEH H
' obbEMaMH TIOTOGHBIX TeT
H3o06paxars n3yuaembie (PUIyphl OT PYKH H C PUMEHEHHEM NPOCTHIX
69 YepTEKHBIX HHCTPYMEHTOB
BbInogHATE (BBIHOCHBIE) IUIOCKHE HEPTEKH H3 PHCYHKOB IMPOCTBIX
6.10 00BEMHBIX (puryp: Bua cBepxy, cOOKy, CHH3Y, CTPOHTb CEUEHHS Tel

BpallCHUA

6.11

H3BnekaTe, HHTEPNPETHPOBATh H NPeodpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'eOMETPHUYECKHX (DUrypax, MPeOCTABIEHHYIO Ha

YyepTeskax U pUCYHKax




6.12

HpHMeHﬁTb FrCOMETPUYCCKUC (l)aKTbI A pEIUICHNA CTCPECOMETPHICCKHX
3aja4, npeanojarariux HECKOJIBKO IIAroB PeLIeHHA, €CJIH YCJIOBHA

MpUMEHEHHUsA 3a1aHbl B ABHOH (hopMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B MPOCTPAHCTBE

6.14

BrImoaHATE OEHCTBHSA CIOXKEHHS BCKTOPOB, BbIHUTAHHA BCKTOPOB H
YMHQXKCHHA BEKTOPa Ha YHCNOQ, 06’bﬂCH$ITb, KaKHUMH CBOMCTBAMH OHU

obnanarT

6.15

Hpnmemrrb MpaBHIIC MApAJIICICITHIICAA MPH CJIIOKCHHUH BEKTOPOB

6.16

OnepupoBaTb MOHATHAMHU. AEKAPTOBBI KOOPOWHATHI B MPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATEl BEKTOPA,
VIOl  MEXKAY BEKTOPaMH, CKaJsIPHOE [POM3BEJEHHE BEKTOPOB,
KOJUIMHEeapHble H KOMIUIaHApHbIE BEKTOPbI

6.17

HaxoauTb CyMMy BEKTOPOB H NPOH3BEIEHHE BEKTOPA HA YHCIO, YIoJ
MEXIY BEKTOPaMH, CKaJlApHOE MPOH3BEAeHHUE, PacKIaAblBaThb BEKTOD
MO JBYM HEKOJUTMHEAPHbIM BEKTOPaM

6.18

3apaBaTh MIOCKOCTD YPaBHCHHEM B LleKapTOBOI:i CHUCTCME KOOpOWHAT

6.19

Peware l'lpOCTCI’I].LIHC FrCOMECTPHUCCKUE 3a0a4YH HA TNPHMCHCHHE
BEKTOPHO-KOOPAHUHATHOIO METOAA

6.20

Peware 3aga4y Ha [0Ka3aTeJbCTBO MAaTEMAaTHYECKHX OTHOLICHUH H
HAX OK/I€HHE MeOMETPHYECKHX BEJIHYHH 10 00pa3uaM Wik aaropuTMaM,
MPUMEHAA  W3BECTHbIE METOObl TNPH  PeLleHHH  CTaHAapTHBIX

MaTeMaTHYCCKUX 3ana4

6.21

IIpuMeHATE mNpocCTeliliie MpPOrpaMMHBIE CpPEeaCTBAa W 3JIEKTPOHHO-
KOMMYHHMKAIIHOHHBIE CHCTEMBI IIPH PEIIEHHH CTEPEOMETPHUECKHX
3ana4q

6.22

[IpHBOAUTDH MpHMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTel B IpHpoae U
’KH3HH, PACMO3HABATH NMPOSBJIEHHE 3aKOHOB MEOMETPHUH B HCKYCCTBE

6.23

IlpuMeHATE MONy4eHHbIE 3HAHWA Ha TMpaKTHKE aHaJH3HPOBAaThb
peanbHble CHTYaUHHM H TNPHMEHATb W3Y4EHHbIE TOHATHS B MpoLecce
MOMCKA pEeIICHHs MaTeéMaTHYeCKH COpMyJHPOBaHHOH mnpoOneMsl,
MOZEJIHPOBATh PEANIbHBIE CHTYALIUH HA A3BIKE F€OMETPHH, HCCIIEIOBATh
MOCTPOCHHbIE MOAENH C HCMONb30BaHHEM N€OMETPHUECKHX MOHATHI H
TeopeM, annapara aredpel, pemarb MPaKTUYECKHEe 33/1a4H, CBI3AHHBIE

C HAXOXKACHHCM I'COMETPUYCCKHUX BEJIUYHH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHHA

10 KJIACC

Kon

IIpoBepsieMbli 3JIEMEHT COACPRAHUA

I'eomeTpus

7.1

OcHOBHBIE MOHATHA cTepeoMeTpuu. Touka, MpsMas, MIOCKOCTb, MPOCTPAHCTBO.
IMonarune 06 aKCHOMATHYECKOM MOCTPOSHHH  CTEPEOMETPHH.  AKCHOMBI

CTEPEOMETPHUH U CNEACTBUA U3 HUX

72

B3aliMHOEe pacroNio’)keHHe TPAMBIX B NPOCTPAHCTBE.  MEpECceKaroLIHecs,
napaJuiesibHble M CKpeluBaroIMecs mnpamble. [lapaanenbHOCTE NPAMBIX  H
MJIOCKOCTEH B MPOCTPAHCTBE. MNApPaUICJIbHBIE MNPAMBIE B NPOCTPAHCTBE,
NapauiebHOCTh TPEX MPAMBIX, MApaNeIbHOCTb NPSIMOH H MIOCKOCTH. YTJBI €
COHANpaBlEHHBIMH CTOPOHAMM, YroJd MexXAy TpsMbIMH B MPOCTPaHCTBE.
[MapanienbHOCTb  IUIOCKOCTEH:  MapajuleibHble  IUIOCKOCTH,  CBOHCTBA
napauleNibHeIX  TUIoCKOCTeH. IlpocTelimme npoCTpaHCTBEHHbIE (PuUryphl Ha

MJIOCKOCTH: TETPASAP, KY6, napanjaenenunen, noCTpoCHUe CeueHUN

7.3

[NepnenauKyIAPHOCTh MPAMOH M IUIOCKOCTH: NEPNEHAMKYJIAPHBIE NPSAMbIE B
NPOCTPAHCTBE, MPAMBIC MNAPAUICNbHBIE H NEPNEHAHKYJIAPHBIE K IJIOCKOCTH,
NPH3HAK MEePreHANKYJAPHOCTH MpsAMOH M IUIOCKOCTH, TeopeMa O MNpsAMOH
NepneHanKyIAPHON MIOCKOCTH. YTJbl B MPOCTPAHCTBE: YrON MEKAy MPsAMOR U
IUVIOCKOCTBK),  JIBYTPAHHBIM  yroj, JMHEeHHBIM yronm JABYIPaHHOrO yrja.
[MepnieHaUKyAAp ¥ HAKJIOHHBIE. PACCTOSHHE OT TOYKH A0 IUIOCKOCTH, PacCTOSHHE
OT NPAMOIi IO MIOCKOCTH, MPOEKLHs (GHrypbI Ha MIOCKOCTh. [lepneHAuKyNSpHOCTD
MUJIOCKOCTEH: MPU3HAaK NepneHANKYJAPHOCTH ABYX muockocTeil. Teopema o Tpéx

NepNeHANKYJIAPax

7.4

[ToHATHE MHOTNOrPaHHHKA, OCHOBHBIE 3JIEMEHTbl MHOTOTDAHHMKA, BBINYKJIbIE U
HEBLIMYKJIbIE MHOTOrPaHHMKH, pa3sBEpTKa MHororpaHHHka. IIpusMa: n-yronbHas
npH3Ma, TPaHd H OCHOBAHKS MPH3MBI, MPsAMas U HaKJIOHHasd Npu3Mbl, OokoBad U
NOJIHAS MOBEPXHOCTh NPH3MBL. IMapannenenunen, NPAMOYTOJIbHBIH
napaunenenunen U ero cpoiicta. IlupaMuna: »-yrojabHas nHpamuia, rpaHu U
OCHOBaHH€e MHpaMKAbl, GOKOBas U MONHAS MOBEPXHOCTb MUPaMUIbI, MPaBUIbHAS U

yCeu€HHasd NHPAMHAA. JJIEMeHTbl mnpu3Mbl M nupaMuabl.  I[IpaBuibHbIe




MHOTOTPaHHHKH. MOHATHE MPaBHILHOTO MHOTOrpaHHHKA, MpaBHbHAsdg NMpH3Ma H
npaBUIbHAs MNUpPaMHOA, MpaBUIbHAsA TPEYroJbHas MUpaMuia W TPaBUJIbHbIH
Terpasap, kyO. IlpeacraBneHne © npaBuwIBHBIX MHOIOIPAHHHKAX: OKTAadAp,

AOAEKadAP U ukocasapyrue CeueHnsa npu3Mbl M NHPAMH/IbI

7.5

CHMMeTpI/Iﬂ B MNPOCTPAHCTBC. CHUMMCTPHA OTHOCHTCIJIBHO TOUYKH, HpﬂMOﬁ,
IJIOCKOCTH., INEeMeHThI CHMMETPHH B  NUPpaMHAAX, napajuencnuneanax,

NPaBUJIBHBIX MHOI'OI'DAHHHKAX

7.6

BbIUHCNEHHE 3J€MEHTOB MHOTOTPaHHHKOB: péOpa, AuaroHand, yrnel. [lnowans
OOKOBOH NOBEPXHOCTH H IOJIHOH IOBEPXHOCTH MNPsMOH MNpPH3MBI, IUIOILAb
OCHOBaHHMIA, TeopeMa 0 HOKOBOIH MOBEPXHOCTH NMpsAMOii npu3Mel. ITnomane 60koBoii
MOBEPXHOCTH W TOBEPXHOCTH MNPAaBHIbHON NHpaMuAbl, TeOpeMa O IUIOWAAN

yceuéHHoil mupamuabl. [Tonatue o6 o6béme. OOHEM MUpaMHABL, TPH3MBI

7.7

IMonoOHele Tena B npocrpaHcTBe. COOTHOIWIEHHS MEXKAY  IUIOLAAAMH

noBepxHocTeil, 00béMaMU OAOGHBIX TeJl

11 KJIACC

Kon

IIpoBepsieMbli JJIEMEHT CONCPRAHUSA

6

I'eomeTtpus

6.1

HumaHapHYECKas MOBEPXHOCTh, O0Pa3ylOmUe LHIHHAPHYECKON MOBEPXHOCTH,
och LMIMHApHYECKOH moeepxHOCTH. Iunuuap: ocHoanuss u  Ookosas

MOBEPXHOCTh, 00pasyoLasn 1 Ock, TUoWaab OOKOBOI U MONHOH MOBEPXHOCTH

6.2

KoHnueckass noBepxHOCTb, 00pasyioliHe KOHHYECKOH MOBEPXHOCTH, OCb H
BepLIHHA KOHHYeCKoIl mopepxHOCTH. KOHyC: ocHOBaHHe 1 BeplIMHA, o0pasyrolas
M OCh, IIOL@Me OOKOBOIl M MOJHOH NOBEPXHOCTH. YCEUYEHHBIH KOHYC!
o0pasyrolue 1 BBICOTA, OCHOBAHHUS U GOKOBAs IOBEPXHOCTH

Ccepa v wap: ueHTp, pamguyc, AMameTp, IIoLWaab MoBepXHOCTH cdepbl. B3auMHoe
pacnojiokeHye chepsl U MIOCKOCTH, KacaTeabHas IUIOCKOCTh K cdepe, miowmans

cdepbl

6.4

H3o0paskeHue TeN BpalleHUsA Ha MIOCKOCTH. Pa3BépTka UMIMHIAPA U KOHYCa

6.5

KomOunammu Ten BpameHus ¥ MHOIONPAaHHHKOB. MHOrOrpaHHHK, OMHCAHHBIH
OKONo ¢hepsl, chepa, BIUCAHHAS B MHOTOTPAHHHK, HJTH TEJIO BPALLIEHHS

6.6

ITonarue o6 oObéme. OCHOBHble cBoiicTBa 00BEMOB Tel. TeopeMa o6 oObéMe
NPAMOYIOJbHOTO Mapauienenunena v cueactsus u3 Heé. OOBEM HUIHHAPA,
koHyca. O0beM LWapa U riowanb cheprbl




ITonoOHble Tema B NpOCTPaHCTBE. CooTHOLIEHHS MEXKAY NaolagaMnu

o7 MOBEPXHOCTEH, 00BbEMaMH MOJOOHBIX TEN
6.8 CeueHHsl UMAHHOpa (MapanieNbHO M MEepreHAHKYIAPHO OCH), CEYEHHS KOHyca
' (mapayieibHOe OCHOBAHUK) H MPOXOSILIEE YePe3 BEPIUINHY ), CEUSHHUs [apa
BekTop Ha MIOCKOCTH W B TpocTpaHcTBe. CIOKEHHE M BbIYHTAHHE BEKTOPOB.
6.9 VYMHOXEHHE BEKTOPa Ha YHCIO. Pa3nokeHne BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTOpaM. Ilpapuno mnapanienenunena. PelleHue 3amad, CBA3aHHBIX C
MpUMeHeHUeM NpaBuUi AeHCTBUI ¢ BEeKTOpaMH
[IpaMoyroJbHas CHCTEMa KOOPAMHAT B MpOCTpaHCcTBe. KoopAauHATHI BeKTOpa.
6.10 IIpocTeiilune 3amadyd B KOOpAHMHATAX. Yron Mexay Bektopamu. CkansgpHoe

NPOH3BEAESHHE BEKTOPOB. BhIMHCIEHNE YINIOB MEXAY MPAMBIMH H MJIOCKOCTSIMH.
KoopaHHaTHO-BEKTOPHBII METOM TMPH peLIEHHH FeOMETPHYECKHX 33134




IMPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHHA K
PE3YJIBTATAM OCBOEHHA OCHOBHOMH OBPA3OBATEJILHOH
IMPOI'PAMMBI CPEJHET'O OBLUET'O OBPA3OBAHHA

Kon
NpoBePSEMOro
TpeOoBAHHS

ITpoBepsiemMbie TPEGOBAHAA K NPEAMETHBIM PE3YAbTATAM
OCBOEHHA OCHOBHOH 00PA30BATE/ILHOM NPOrPaMMBbI CPEAHEro
obmero ofpa3osanns

BrnageHne MeTomaMM JOKA3aTeNBCTB, aNrOpUTMAaMU peLUeHHs 3ajad,
yMeHHe (POPMYIHPOBATH H ONEPHUPOBATh MOHATHAMU. ONpPEAEC/ICHHE,
AKCHOMA, TEOpeMa, CJEACTBHE, CBOIICTBO, NPH3HAK, AOKA3aTENbCTBO,
paBHOCHNBHBIE  (OPMYJIMPOBKH,  MPHMEHATH  HX;  YMEHHe
dopmymiposaTh oOpaTHOe W TPOTHUBOMONOXHOE YTBEP:KIACHHE,
MPUBOANTE TNPHMEPHl UM  KOHTPINPHMEPHI, HCIONB30BATH METOA
MAaTEMAaTHYECKOIl HHAYKLIHY; MPOBOIUTD NOKA3aTENIbHBIC PACCYKASHHUS
MpU  pelleHHH 3ajay, OLEHUBATb JIOTHYECKYIO MPaBHUIIbHOCTD
paccy)kKOeHHH, yMeHHe OMepHpPOBaTh MMOHATHAMU. MHOXECTBO,
MOAMHOKECTBO, ONMEPali HaJl MHOXXECTBAMH, YMEHHE HCIIONb30BaTh
TEOPETHKO-MHOXKECTBEHHBIH  anmapaTr Al OMMCAHUA  PEANIbHBIX
MPOLIECCOB U ABNEHWH U MPH peLleHNH 3a1a4, B TOM YHCNe H3 OPYTHX
yueOHBIX MPeIMeTOB; yMeHHUe ONepHPOBATh MOHATHAMU: pad), CBA3HbIH
rpad, AepeBo, UKL, rpad) Ha IUIOCKOCTH, YMEHHE 3a7aBaTb H
ONMCHIBATh IPadibl Pa3IMYHBIMH CIIOCOOAMH; HCIIONB30BATh rpadel npu

PELICHHHN 3aga4

YMeHHe OnepupoBaTh NOHATHAMU: HATYPAJIBHOE YUCIIO, LETOe YUCIIO,
CTEIEHb C LEJIbIM ITOKA3aTENIeM, KOPeHb HATYPAJIbHOMH CTENEHH, CTENEHb
C paUHOHANbHBIM MOKa3aTeneM, CTemeHb ¢ JeHCTBHTENBHBIM
nokasateneM, Jorapudm uYHcna, CHHYC, KOCHHYC M  TaHTeHC
MPOH3BOJBHOTO YHCNA, OCTATOK MO MOAYNIO, PaliOHANBHOE HYHCIO,
MPPALHOHAIBHOE  YHCJIO, MHOXKECTBA  HATYpPAJbHBIX,  LEJbIX,
PanHOHAJIBHBIX, ,I[eﬁCTBHTeJ]beIX YHCEJI, YMCHHEC HCIOJb30BaTh
MPU3HAKK OENMMOCTH, HAHMEHbLINH o0 Kl AenuTenb 1 HaHMeHbLIee
obiiee kpaTHoe, anroput™ EBkiHaa npu pelneHun 3aaad; 3HaKOMCTBO
¢ Pa3JHYHBIMH MO3HLUHUOHHBIMH CHCTEMAMHU CHHCJICHHA, YMCHHC
BBIMOJHATH BBIYKCIEHHE 3HAYeHHI U mpeoOpa3oBaHus BbIpaskeHHH cO

CTEeMeHsAMH H Jyorapudpmamu, npeodpazoBaHua APOOHO-PALIHOHATIBHBIX




BBIPAKCHUI, YMEHHE ONEPHPOBaTh MOHATHUAMH: MOCIEIOBATENbHOCTD,
apudpmeTdeckas  NPOrpeccHs,  reoMeTpudecKkas  Iporpeccus,
OeckoHeuHO yObIBaIOLlas TreoOMeTpHYecKas IPOrpeccus;, YMeHHe
3a7aBaTh  IOCNEAOBATEILHOCTH, B TOM 4YHCJIE€ C  NOMOIUBK)
PEeKYPPEHTHBIX  (OpPMyJ, yYMEHHE  ONEPHPOBATH  MOHATHAMH:
KOMIUIEKCHOE YHCJIO, COMPSKEHHBIE KOMIUIEKCHBIE 4YKMCa, MOOYJb H
APTYMEHT KOMIUIEKCHOTO 4HCJIa, POpMa 3aMHCH KOMIUIEKCHBIX 4HCEN
(reoMeTpHueCKasl, TPHIOHOMETPUUECKass U anredpanveckas), yMeTb
MPOH3BOANUTL apHPMETHUECKHE OEHCTBHSA ¢ KOMIUIEKCHBIMH YHCIAMU;
MPUBOOHTE  MPHUMEPbl  HCMONb30BAHMA  KOMIUIEKCHBIX — HHCET,
ONEepPHPOBATh MNOHATHAMU: MATpHLA 2X2 H 3X3, ONpeaeauTeb

MAaTPHLbI, FEOMETPHUYECKHH CMbBIC ONPEAETUTE

YMeHHe onepupoBaTh MOHATHUAMU: pallOHabHbIE, HPPaLMOHANbHbIE,
TOKA3aTeJIbHbIE, CTENEHHBIE, IOrapHMUIECKHE, TPHMOHOMETPHUYECKHE
YPAaBHEHMS H HEPABEHCTBA, HX CHCTEMBI, YMEHHE OIepHPOBATH
MOHATHAMH: TOKAECTBO, TOKAECTBEHHOE Npeodpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHHII M HEpPaBEHCTB, PaBHOCHUILHOCTD
YPABHEHHUIl, HEPABEHCTB H CHUCTEM; YMEHHE pellaTb YPaBHEHUs,
HEPABEHCTBA M CHCTEMBI C MOMOIIBK PA3JIHYHBIX NPUEMOB, PELIaTh
ypaBHEHHS, HEPaBEHCTBA H CHCTEMBl C MapaMeTpoM; NPHMEHATH
ypaBHEHH, HEPABEHCTBA, UX CHCTEMbI I peLleHHs MaTeMaTHYECKHUX

3a71a4 U 337a4 U3 PasNHYHbIX 001acTeil HayKH U PeaNbHOM XKU3HH

VMeHHe OMepUpOBaTh MOHATHAMH: (YHKUUA, UY€THOCTb (DYHKLUH,
MepUOANYHOCTE (DYHKLUWH, OTPaHUYEHHOCTb (PYHKUMH, MOHOTOHHOCTD
dyHkumy, 3xcTpeMyM QyHKUHH, HaUOONbIIee 1 HANMEHBIIEE 3HAUEHHSA
(pyHKLIMM HA TNPOMEXKYTKe, HENnpepbiBHAaA (PYHKLHSA, aCHMITOTbI
rpadprka ¢yHKUHM, TiepBas M BTOpasd MNPOU3BOAHAS (DYHKLMH,
reoMeTpU4ecKHil U pU3NUEeCKUH CMBICN NPOH3BOOHOIN, MepBoodpa3Had,
ONpPEAENEHHbIH HHTErpajJ;, yYMEHHE HAXOQUTh ACHMITOTHI rpaduka
(PyHKLHY; YMEHHE BBIMHC/ATh MPOHU3BOAHBIE CYMMbI, NPOH3BENCHUS,
YaCTHOTO W KOMIMO3HUWH (PyHKUMH, HAXOAUTh YpaBHEHHE KacaTeabHOH
K rpaduky GpyHKINH, YMEHHE HAXOAUTh MIPOH3BOHbIE IJIEMEHTAPHBIX
(yHKLMI, YMEHHE HCMOJNB30BAThH NPOU3BOAHYIO IS HCCIENOBAHUS
$yHKUMiT, HAXOAUTL HAaHOONbLIHE U HAUMEHbILHE 3HAYeHUA (PYHKLIHH,
CTPOUTH TpauKM MHOTOUIEHOB C HCTOJNb30BAaHHEM amnrmapara

MAaTEMAaTHYCCKOIO aHalIM3a, NMPpHUMCHATD IMPOH3BOAHYIO OJIA HAX OKOCHHA




HaHNy4Llero pelleHHs B MNPHKJIAOHBIX, B TOM YHCJE COLHAJbHO-
5KOHOMHYECKHX H PU3NUECKHX 3a7ayax, HAXOOUTh IUIOWAAN U 00BEMBI
(pury ¢ NOMOILIBK) MHTETPaa; NPHBOAHTL NPHMEPbI MATEMATHYECKOrO

MOAETHPOBAHHS C MOMOLIBK Tu(pepEeHIHANBHBIX YPABHEHUH

VMeHMe oOnepHpoBaTbH MNOHATHAMHU. rpadgHk GyHKUMH, oOpaTHas
(dyHxups, koMnosHLua QyHKIUH, TMHeHHas (PyHKIMA, KBaApaTHUHAA
PpyHKLHA, PaLHOHAJIbHAS byHxms, CTeNIeHHAs byHxmms,
TPHrOHOMEeTpHYeCKHe (DYHKLUH, OOpaTHble TPUIOHOMETPHYECKHE
GyHKUHMH, TOKa3aTenpHas W JorapHMHYeckad (QYHKLUWH, yMeHHe
CTPOUTDH IpauKk H3Y4EeHHBIX (PYHKLMI, BBITONHATL NPeodpa3oBaHHs
rpapukoB (PyHKLHIH, HCIONB30BAaTh rPadiuKy Ui H3YyUEHHs MPOLIECCOB
1 3aBUCHMOCTEH, MpH PeLIeHHH 3aa4d H3 APYTUX y4eOHBIX NMPEeAMETOB
M 3ajaq M3 peanbHOH SKH3HY; BbIpaxkaTb (popMyaaMH 3aBHCHMOCTH
MKy BETHYHHAMH, HCIIOIb30BATh CBOHCTBA U rpadukH GyHKLMIT Ao
pelleHHs yPaBHEHHH, HEPABEHCTB H 3a/1a4 C MapaMeTpaMu; H300pakars
Ha KOOPAWHATHOH IUIOCKOCTH MHOXECTBAa PpeIUeHHI ypaBHEHMH,

HEPABCHCTB H UX CHCTEM

YMeHune pemaTh TEKCTOBBIE 3a7la4H PA3HBIX THIOB (B TOM 4YHCIIE Ha
MPOLIEHTBI, AOJH H YaCTH, Ha ABHXEHHE, padOTy, CTOHMOCTb TOBAapOB U
YCIHYT, HAJIOTH, 3a4a41 U3 00JIaCTH YTPaBieHUs JMYHBIMU 1 CeMEFHbIMH
(puHAHCAMH); COCTABJIATL BBIPAXKECHUSA, YPABHEHHs, HEPABEHCTBA U HX
CHCTEMBI IO YCIIOBHK) 33[a4H, HCCIENOBATh MONYYEHHOE PEIICHHE H
OLEHHBATh IpPaBAONOAOOHOCTb Pe3yJbTaTOB, YMEHHE MOJENHPOBATH
peanbHble CUTyalUMH Ha A3bIK€ MaTeMaTHKU, COCTABIAThL BbIPaXKEHU,
YPABHEHHs, HEPABEHCTBA M HMX CHCTEMbl MO YCIOBHK) 3a]ad4M,
MCCJICIOBATh MOCTPOSHHBIE MOJENH ¢ HCIOJb30BAHHEM ammapara

anredpbl, HHTEPIPETHPOBATE MONYUYSHHBIH pe3ynbTaT

VMeHHe OMepupoBaThb MOHATHAMH. cCpefHee apHPMeTHUECKOe,
ME/IHAHA, HAUOOJIbILES ¥ HAUMEHBINEE 3HAMEHMs, Pa3Max, AUCTIEPCHS,
CTAHAAPTHOE OTKJIOHEHHE YHCJIOBONO HaOOpa;, YMEHHE H3BJIEKaTh,
MHTEPIPETHPOBaTh MHPOPMALHIO, MPEaCcTaBAeHHYIO B TabauUax, Ha
auarpaMmax, rpadpHkax, OTpaXKarIyK CBOMCTBA peabHbIX NPOLECCOB
M SBJICHUIl, NPEACTABNIATH HHOPOPMALHIO € MOMOIBK Tabmun u
ouarpaMM; HCClAenoBaTh CTATHCTHYECKHE OaHHbIE, B TOM HHCJIE C

MPUMCHCHHEM Fpa(l)ﬂ‘leCKHX METOOOB H SJCKTPOHHBIX CpCACTB,




rpad)w{ecm HCCJIeNOBATh COBMECTHBIE HAaONIOOEHHS C TOMOLIBIO

OuarpaMM pacCeHMBaHHA H JIMHEHHOM perpeccun

YMeHHe OnepHpOBaTH MOHATHAMH: CIYYaiHbIH ONBIT H CIYYAHOE
coOBITHE, BEPOATHOCTb CNYYalfHOTO COOBITHS, YMEHHE BBIYHCIATH
BEPOSITHOCTL € HCMOJBb30BaHHEM IpadHYeCKUX METOHOB, MPHMEHATD
(popMyJIBl CNOKEHHS] H YMHOXKEHHUA BEPOATHOCTEH, GopMysy MONHOH
BeposATHOCTH, (opmyny bBepnymin, komOuHatopHble ¢akThl U
dopMyJbl, OLEHHBAaTb BEPOATHOCTH pealbHbIX COOBITHI, yMeHHe
OMEpUpPOBaTh TMOHATHAMH. CHydaiiHasd BeNHYHHA, pachpeaeieHHe
BEPOATHOCTEH, MaTEMAaTH4YECKOE OXKHIAHHE, TUCTIEPCHS H CTAHAAPTHOS
OTKJIOHEHHE CIy4alHOW BEJMYMHBIL, (PYHKLHH PaCclpencieHHus H
MJOTHOCTH  PABHOMEPHOTO, MOKAa3aTeJIbHOTO M HOPMAJIbHOIO
pacrpeneieHHi; yYMEHHE HCMOJMb30BaTh CBOICTBA  H3YYE€HHBIX
pacnpeaeneHuil AN PeleHHs 3a/a4; 3HAKOMCTBO C NMOHATHAMH: 3aKOH
OONBUIMX YHCEN, METOAbl BHIOOPOUHBIX HCCIEAOBAHMH, YMEHHE
MPUBOAHTL TpPUMEpPbl MNPOSBICHHA 3aKOHa OOJNBIIMX YHCEN B
MPUPOAHBIX M OOLUECTBEHHBIX ABICHHAX, YMEHHE ONEpHPOBaTh
MOHATHAMH. COYETAHUE, TNEPECTAHOBKA, YHCIO COUYETAHHH, HHCIO
nepecTaHoBOK, OnHOM HblOTOHA, yMEHHE NPUMEHATh KOMOHHATOPHBIE
¢dakTel H paccy)KOeHHS LA pelleHHs 3a1ad;, OLEHHBAaTb BEPOATHOCTH
pealbHbIX COOBITHI; COCTaBIATE BEPOSTHOCTHYIO MOIENb H

MHTEPNPETHPOBATD MOJIy4EHHBIN Pe3yJbTaT

VMeHHe OnepupoBaTh MOHATHAMU. TOYKA, MpAMas, [IOCKOCTb,
MPOCTPAHCTBO, OTPEe3OK, Jyd, BeJHYHHA YIia, IUIOCKHI yromn,
JNBYTPAHHBIH YroJI, TPEXTPAHHBIH YIOJ, CKPEIHBAKOINUECA MNpPSMBbIE,
MapajuIeNIbHOCTh U MEPNEHAUKYIIAPHOCTD NPAMBIX H IUIOCKOCTEH, YroJ
MEXIy MPAMBIMH, YTOJ MEXKAY MPSAMOI U TMIOCKOCTBIO, YOI MEXAY
TUIOCKOCTAMH, PACCTOSTHHE OT TOYKH OO MIOCKOCTH, PACCTOAHHE MEXIY
l'IpﬂMblMl/I, paCCTOﬂHI/Ie Me)K,Ily IIOCKOCTSIMH, yMeHI/Ie HCIIONB30BATH
MPU PelIeHHH 3a7a4 H3YHeHHble (DAKThl U TEOPeMbl IUIAHHMETPUH,
yMEHHE OLEeHHBaTh pasMepbl 0OBEKTOB OKPY KaKOLIEro MUpa; CTPOUTD
MAaTeMaTHYCCKHE MOACIIH C ITOMOILIBK) mOMe’T‘pH‘IeCKHX I'IOHSITHﬁ H

BQJIHYHH, PELIATh CBA3AHHBIC C HUMH MNPAKTHYCCKHE 3a0a41
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YMeHHe oneprupoBaTh MOHATHAMU: TUIOWAnb GUrypbl, o0beéM GuUrypol,
MHOTOTpaHHHK, MPaBHJIbHbIA MHOTOT PAHHHK, C€U€HHEe MHOTOTPaHHMKA,

Ky0, mapamienenumern, mpusMa, nupamuaa, Gurypa U NnoBEPXHOCTB




BpalleHusA, UUIMHIAP, KOHyC, wap, chepa, niaowane cdepol, miowanb
MOBEPXHOCTH TMHPaMHABI, MPH3MBI, KOHyca, LUMAMHApa, o0BEM Kyda,
MPSIMOYTOJIBHOIO MapajuIeNIeNunesa, MHPaMUAbL, NMPH3MBbl, LHIHHADA,
KOHYCa, IIapa, Pa3BEéPTKa MOBEPXHOCTH, CEUYEHHs KOHYCA U LIIHHAPA,
napanienpHbleé OCH HMJIH OCHOBAHHIO, CE€UeHHe Liapa, TUIOCKOCTD,
Kacalowasacs cgepbl, LUWIHHAPA, KOHYCA, YMEHHE CTPOUTH CEUEHHE
MHOIOTPaHHHKA, H300PakaTh MHOTOTPAHHHKH, (PUTYPBI H TOBEPXHOCTH
BPAILEHHsA, UX CEYEHHUS, B TOM HYHCJIE€ C IOMOIIBK) 3JIEKTPOHHBIX
CpPEeICTB, YMEHHE TMPHMEHSATh CBOIWCTBA TeOMeTpUdeCcKHX Quryp,
€caMOCTOATENbHO (POPMYNHPOBaTL OMpeAeNeHuA H3ydaeMbIX Quryp,
BbIIBUTaTh TUIOTE3bl O CBOHCTBAX M MPH3HAKAX TEeOMETPHUUECKHX
¢uryp, oOOCHOBBIBATb HJIH ONPOBEPraThb HX, YMEHHE IPOBOAHTDH
knaccupukauuo GuUryp mo pasnHYHbIM MPH3HAKAM, BBIMOJHATH

HeoOXOOHMBbIE NOMONHUTENbHBIE NOCTPOCHUA
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VMeHUe OnepupoBaTh MNOHITHUAMHU. [BIXKEHHE B IPOCTPAHCTBE,
napajjieNbHblil MepeHoc, CHMMETPHUS Ha TIIOCKOCTH U B MPOCTPAHCTBE,
noBopoT, mnpeolpasoBaHue MoaoduA, MoAoOHbE (UIYpbl, YMEHHE
pacro3HaBaTh PaBHbIE H MOAOOHBIE GUIYPHI, B TOM UYHC/IE B MPHPO.E,
HCKYCCTBE, apXHTEKType; HCHOJIb30BaTh NEOMETPHHUECKHE OTHOILLEHUS
Mpy pelleHHH 3aJady, HAXOOUTh reoMeTpHuYecKue BeIU4MHbI (AJIHA,
yroji, miaowanb, oO0bEM) MpH pelleHHH 3ajay H3 OPYrHX y4eOHBIX
NPEAMETOB U U3 PEANIbHOI )KH3HH, YMEHHE BBIMHC/IITh FEOMETPHYECKHE
BEJIMMHHB! (AJIMHA, YIOJN, IIOWaab, O0BEM, IUIOLAAL MOBEPXHOCTH),
MCMONb3ys H3y4eHHble (OpPMYJbl H METOIbl, B TOM YHCJE: TUOLAAb
MOBEPXHOCTH MUPAaMUABL, MPU3MBI, KOHYCa, LHIMHAPA, IJIOLAAb chepbr;
00BéM kyOa, NPAMOYTOIBbHOIO MapaUIeIeNuNeaa, MHPaMHIbL, NPH3MBI,
LIJIMHAPA, KOHYCa, LIApa, YMEHHe HaXOOUThb OTHOWEHHEe O0BEMOB

nomoOHbIX GUryp
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VYMeHHe  OnepupoOBaTH  MOHSTHAMHU. MPAMOYIOJIbHASA — CHCTEMA
KOOPAHHAT, BEKTOP, KOOPAHHATHI TOYKH, KOOPAWHATHI BEKTOpA, CyMMa
BEKTOPOB, MPOU3BeNeHHEe BEKTOpa Ha YHCIO, pasiokeHHe BeKTopa Mo
fazucy, CKaJIApHOE NPOH3BENeHHE, BEKTOPHOE NPOH3BENEHHE, YIOJ
MEXKIYy  BEKTOpAMH, YMEHH€  HCIONBb30BaThb  BEKTOPHBIH U
KOOPOHHATHBIA METOH ANA peLlieHHs reOMeTpHYecKHX 3ajad U 3ajad

APYrux y‘le6Hle npeaMcETOB
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VYMeHHe BbIOMpaTh NOOXONALIMI METOA AN pelleHHs 3alauyH,
MOHHMAaHHE 3HAYMMOCTH MAaTeMaTHKU B H3YYEHHH MPHPOAHBIX H
OOLIECTBEHHBIX MPOLECCOB U SIBJICHWI, YMEHHE paclo3HaBaTh
NPOABJICHHE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHE INPUBOAMTH
NpUMepbl MAaTEeMAaTHYECKUX OTKPBITHH POCCUICKOH W MHpPOBOH

MaTeMaTH4YeCKOH HayKH




IHEPEYEHD DJIEMEHTOB COAEPXKAHHA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHKE

IIpoBepsieMblii 3JIeMeHT cOAepAKAHHUS

Kon
1 Yucna v BEIMHCIEHNS
1.1 Hatypanphbie 1 nenbie yncna. [IpusHaku AeIuMOCTH LENbIX YHCET
PaunoHanbHble uucna. (QObIKHOBEHHbIE H AECATHUHbIE IPOOH, TMPOLEHTHI,
12 HeckoHeYHbIe EPHOANYECKHE APOOH
Apudmernuecknii KOpeHb HaTYpaJIbHOH cTeneHH. JleiicTBus ¢ apuMeTHIECKHMU
L3 KOPHAMH HaTypaJbHON CTEeNeHU
14 CreneHp ¢ wpenbiM mnokaszareneM. CTeneHp ¢ PAaLMOHAJIBHBIM IOKA3aTEJIEM.
. CpoiicTBa cTeneHH
s CHHYC, KOCHHYC W TAHT€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTAHNEHC YHCIOBOrO APryMeHTa
1.6 Jlorapudm yucna. HecATH4HbIC H HATYpadbHbIe JIOrapugpmel
JleficTBuTeNbHBIE uHCNA. ApH(pMETHYECKHEe ONepaluH C AeHCTBHTEIbHBIMH
1.7 uncaamu. [pubnnkEHHbIe BEIMUCIEHNUS, [TPABIIA OKPYIJICHHS, PHKU/IKA H OLIEHKA
pe3yJabTaTa BHIYHCICHUH
1.8 [IpeobpazoBaHHe BbIpaXKeHUH
19 KommnnekcHeie uncna
2 YpaBHEHHS H HEPABEHCTBA
2.1 Llensie 1 ApOGHO-PALHOHATILHBIE YPABHEHHS
22 HppaunoHanbHble ypaBHEHHS
23 TpuronomeTpuueckne ypaBHEHHs
2.4 [Toka3zaTesbHbIe H JorapupMHUECKHE YpaBHEHUS
2.5 Lensie u qPpoCHO-PALHOHANIbHBIE HEPABEHCTBA
2.6 HppauroHanbHble HepaBeHCTBA
2.7 [Moka3aTenbHBIE H TOrapu(pMHYECKUE HEPABEHCTBA
2.8 TpuroHomMeTpHYeCKle HEPABEHCTBA
29 CucTeMBl H COBOKYITHOCTH YPAaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI ¢ MapaMeTpaMu
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Marpuua cHCTeMBI IMHEHHBIX ypaBHEHHH. Onpeaenurens MaTpHLbI
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DYHKLHU H rpadHKU

@yuxums, cnocodwl 3ananus Ppynxkumn. Ipadux Gynxumn. B3aumuo obpatHbie

= ¢yHxkumn. YérHoie u HeuéTHble GyHkuuu. Iepuonuueckue GpyHKIMM
Obnacte omnpeneneHUs M MHOXKECTBO 3HadeHWH GyHkUuH. Hynu ¢QyHKUHU.
[MpomexxyTKH 3HAKOMOCTOAHCTBA. IIPOMEXYTKH MOHOTOHHOCTH  (DYHKLHH.
32 Makcumymbl U MuHHMyMbl (yHkiuH. Haunbonbiuee u HauMeHblIee 3HaUEHHE
(YHKLHH Ha MPOMEKYTKE
CreneHHas (yHKIMA ¢ HaTypalbHBIM M LEdbIM nokaszareynem. Eé cBoiicTBa u
= rpaduk. CpoiicTBa 1 rpadHK KOpHs 17-0if CTeNeHH
34 TpuroHoMeTpHUeckue PyHKLNH, HX CBOICTBA U rpad) UKH
35 IMoka3sarenbHas u norapupmugeckas GpyHKIHH, UX CBOICTBA U rpaduku
e Touku paspeiBa. AcumMnToThl rpadukoB GyHkuuii. CpolicTBa  (QyHKUMHIA,
' HENpPEepBIBHBIX HA OTPe3Ke
3.7 IMocnenoBaTeabHOCTH, CIOCOOBI 3aAHHS HOCAENOBATEBHOCTEH
38 ApudmeTHueckas U reoMeTpudeckas nporpeccuu. PopMyna CIOKHBIX MPOLEHTOB
4 Havana MaTeMaTH4€CKOTO aHAIH3a
4.1 [IpousBoaHas ¢yHkuuu. [IpousBoaHbIe 31eMeHTapHBIX PYHKLHH
[MpumeHeHHe NPOM3BOAHONH K HCCNEAOBAHMK (YHKLIHH HA MOHOTOHHOCTD H
42 skcrpemymbl. Haxoxnenne HanOoNbIero 1 HAaMMEHBINEro 3HaueHus PyHKLHN HA
OTpe3Ke
43 INepsoobpasnasa. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxkecTBO, onepaLuy Haj MHOkecTBaMu. Jlnarpammer Jiinepa — Benna
5.2 Jloruka
6 BeposaTHOCTE U CTaTHCTHKA
6.1 OnucarenpHas CTATHCTHKA
6.2 BeposaTHoCcTb
6.3 Kombunaropuika
7 ['eoMeTtpusa
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsMble U MIOCKOCTH B MPOCTPAHCTBE
73 MHOrorpaHHHKH
7.4 Tena v mMOBEpXHOCTH BpalLCHHS




7.5

KoopauHaTel H BEKTOPbI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IUISA YYHEHUKA

. Maremaruka: anreOpa ¥ Hauyana MaTeMaTUYECKOrO AaHaIM3a,
reometpusi. ['eomerpusi, 10-11 knacewl/ Atanacsn JL.C., byryszos B.@.,
Kamomues C.b. u apyrue, AxuuonepHoe oOuwectBo «H3marenscTBo

«ITpocserenue»

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. CamMOoCTOSTENbHBIE U KOHTPOJIbHBIC PabOTHI MO TEOMETPUH IS
10 xn. Eposa A.I1., I'onoGopoteko B.B., U3aarensctBo "Unekca”;
. CamMoCTOSTENbHBIE M KOHTPOJIbHBIE Pa0OThI M0 T€OMETPUU IS

11 xn. Epwosa A IL, I'oso6opoteko B.B., U3narensctso "Unekca”
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