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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAUIMHA POCCUICKOrO 0Opa30BaHUA.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU O0YyYaroIIuXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUs oOydaronuxcsi, GopMupoBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX i1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpMHUpPYEMOEe MpPHU H3YYEHHH OO0YyJarolIMMHCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PpU3HNKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacCTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHONO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OTHUM "3 TPO(ECCHOHATHLHO BAXHBIX KAadyeCTB, IMOATOMY aKTyajbHa 3a/ada
dbopmupoBaHus y  OOyYaroONIUMXCsl TMPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO  MPOJOJDKEHHUs  00pa3oBaHMs IO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTH 00IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cnenu$UKol TeOMETPUN U HEOOXOAUMBIC TSl )KU3HU B COBPEMEHHOM OOITIECTRBE.
Kpome 3Toro, 0HM IMEIOT BO3MOXXHOCTh H3yUNUTh TEOMETPHUIO OoJiee TIy0oKo, ecin
B JIaJbHEHIIIEM BO3HHKHET HEOOXOAMMOCTh B TCOMETPUUYCCKUX 3HAHHUSAX B
poecCUOHaNBbHOM eI TEIbHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHUPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmupoBaHUE MpeEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIICHUS KaKk
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHume yMeHHsS pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX M TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e Pa3BUTHE MHTEIUICKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIMXCS,
MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIILJICHUS;



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX XKU3HEHHBIX CUTYalUsAX U MPU U3YUECHUHU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAKTUKO-OPUEHTHUPOBAHHBIX  3a]ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJIe€ €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OINpEeAEIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NTPOBOJUTCS C OMOPOM HA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanaukm», «IIpsiMble ¥ TIJIOCKOCTH B IPOCTPAHCTBEY, «Teyia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus.

Conepxanne o0pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun orBoauTCs 2 4yaca B Heaento B 10 knacce u 1 4ac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCHMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelmmBaronmecs npsamele. [lapauienbHOCTh NpsAMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: IApAJUICIbHBIE IPsAMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXAy NPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
wiockoctel. [IpocTeiiime npocTpaHCTBEHHbIE (DUIYpbl HAa MIIOCKOCTHU: TETPA’Ip,
Ky0, napajuiesienune1; NOCTPOCHUE CEUCHUN.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUs (GUTYPBI HA TIIIOCKOCTh. [lepnenaAnKyISpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBHITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: N-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U TOJIHASL TOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas nupamMuaa. OJIEMEHTBl Npu3Mbl W nupamuiabl. lIpaBuinbHbIe
MHOTOTPaHHHUKHU: TOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUJIbHAS THUPAMUIA; MpPaBWIbHAs TPEYroJbHAsA NUPAMHUAA W IPABUIIbHBIN
TeTpadap; KyO. IlpeacraBieHune O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTH. DJIIEMEHTBI CAMMETPHH B MMPAMHUJIAX, NapaJJIEIeNUIe ax, IPaBUIbHBIX
MHOTI'OTPAaHHHKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuueckas MOBEPXHOCTD, oOpasytomue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MMOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesenunena u ciaeacteus u3 He€. OObEM MIIMHJApPA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapayuieTIbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCio. Paszno)keHne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatrsl Bektopa. Ilpocteiimme 3amaum B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTBIO
K MaTEMaTUYECKHUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTS); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HAaHWEM TJ00aTBPHOTO XapakTepa dSKOJOTHYECKUX MPOoOJeMm;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY TMOHATUSIMH; (OPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e Ji€JaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOIOJEHUSA, WCCIEAOBaHUS, OLIEHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH AePUIMTHI HHOOPMAITUH, TaHHBIX, HEOOXOIUMBIX JJISl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJI€HHUS B COOTBETCTBHUH C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0JI¢ 0OCY>KJIE€HHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAXKCHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHAUBHUAYaTIbHON
paboOThl MpU pelIeHuH Y4eOHBIX 3a/Jay; MPUHUMATh I1€JIb COBMECTHOU
JESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CYXI€HHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBUS C IPYTUMHU YJIEHAMH KOMaH 1bl; OLICHUBATh
KaueCTBO CBOEro BKJaJga B OOMMA MPOAYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJa/JIeTh HAaBBIKAMM TIO3HABaTENIbHOM peQuieKCMH KaK OCO3HaHHUSA
COBEpULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLIECCa U pe3yiibTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTBH ITPY PELLICHUH 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAaHHBIX, HAJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTaTa LEJId U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh NOHATUIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS U3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHUd ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeIeIUIEeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BHJ
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaXOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO NPsIMOM, OT TOYKM [JO IUJIOCKOCTH, MEXAY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIMBAOIIMMUCSA OPSIMBIMH, MEXIy MPAMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI U IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEAOJIATrafoIIiX HECKOJIBKO IIaroB PEIICHUs, €CITH YCIOBUS MPUMECHECHHS 3a1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PACIiO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3bIKE TEOMETPUH, WCCICIOBaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: UWIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroIIUe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
OA0OHBIX TEII.

N300paxaTh u3ydaemMbie (QUTYpbl OT PYKH U C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, HWHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh HWH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl IS PEIICHHS] CTEPEOMETPUUYECKUX 3a/1a4,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreiiliue reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

PemaTe 3amaus Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUH U
HaX0XJIEHWE FeOMETPUUECKUX BEJIMUYMH M0 o0pa3laM WiIH alropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTEHIINE POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAMTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATh pEajbHbIC
CUTyalluM W TPUMEHSITh H3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.
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KoHnTpoabn IIpakTHyeck
/' TeM mporpaMMsbI Bcero o0pa3oBaTe/ibHbIE
ble paboThI ue padboTsbl
n pecypcsl
1 B 10 https://m.eds00.ru/S2X6
BEJICHUE B CTEPEOMETPUIO T9SAN
[IpsiMbIe M TIIOCKOCTHU B
5 MPOCTPAHCTBE. 12 1 https://m.edsoo.ru/A4F4
[TapamienbHOCTh MPSMBIX U T4A1Q
IIJIOCKOCTEN
[lepnenuKyIsIpHOCTD https://m.edsoo.ru/H6S9
3 . 12
MPSIMBIX M IJIOCKOCTEH B2H3C
VYrubl MeXAy NPSMBIMU U https://m.edsoo.ru/V1P7
4 10 1
IIJIOCKOCTSIMHA V405P
https://m.edsoo.ru/H4T8
) MHororpanHuk# 11 1 T003]J
N https://m.edsoo.ru/MOU7
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 POJSN
7 [ToBTOpeHue: ceuenus, 4 1 https://m.edsoo.ru/Y0B4
pacCTOSHUSA U YIJIBI 4U6W
OBIIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W
https://m.edsoo.ru/Y0B4Q4U6W

11 KJIACC

I[TPOTPAMME

Ne Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmMmeHnoBanue
1| (undposbie)
pa3esioB U TeM Koutpoabsubl  IIpakTuyecku
/ Bceero o0pa3oBaTejibHbIE
MPOrpaMmbl € padoThl e padoTsl
n pecypcbl
1 Tena Bpamerus 12 https://m.edsoo.ru/S5Z2P7
H5N
2 O6BEMEL TCl 5 1 https://m.edsoo.ru/U2Z5G
409N
Bexkrops!
3 10 1 https://m.edsoo.ru/K7Z1X
KOOpl[I/IHaTI)I B 5A7E
MIPOCTPAHCTBE
[ToBTOpEHHE,
0000111eHHE, https://m.edsoo0.ru/T4M8P
4 7 1
cUCTeMaTHu3aIus OI5F
3HAHUN
OBIIEE KOJIMYECTBO
YACOB IIO 34 3 0



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
A KosmuecTBo yacos JJIeKTPOHHbIE
Jlara

Iy KonTtpoasn uu(ppoBbIe
Tema YpoKka HpaKTuqec H3y4YCH

/ Bcero HbIE o0pa3oBaTe/ibH

KHe padorpr  Hd

n padoThbI ble pecypchl
OCHOBHBIC TTOHSTHS
CTCPEOMETPHUU: TOUYKA, TIPSMAs,
IJIOCKOCTh, IIPOCTPAHCTBO.

1 [IpaBuna nzo06pakeHus Ha 1 https://m.edso00.ru
PUCYHKAX: U300paxeHHs /S0S2Y902Z
IJIOCKOCTEH, MmapauieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka
[TonsTHs: mepecekaronuecs

2 IUTOCKOCTH je €CeKaroIIuecs 1 ftgps. m.usuo. 1y

> 1eP - IN8V5J9HEP
npsiMasi ¥ MII0CKOCTh
[TonsaTHa: nepecekarommecs
3 IUTOCKOCTH, IEpeCceKarorecs 1 ftgps. fim.usto 1y
> 1eP . JU212HARIX
npsiMasi ¥ MII0CKOCTh
3HAKOMCTBO C
MHOTOTpaHHUKAMH,
4  u300pakeHUE MHOTOTPAHHUKOB 1 https. in.eds60.mu
P P INAWTI0A5S
Ha PUCYHKaX, Ha
MPOEKIIMOHHBIX YePTeKaX

5 HauanpHabie cBenenus o kyoe u 1 https://m.edsoo.ru

MApaMUJE, UX Pa3BEPTKU U [D3GOU4VET



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/D3G0U4V6T

moneim. CeueHus
MHOTOTPaHHUKOB

HavansHbie cBeeHNs 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOTOT'PaHHHKOB

https://m.edsoo.ru
[CTR7N3P7Z

[TonsATHe 06 akCHOMaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsATHe 06 akCHOMAaTUYECKOM
MIOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsATHe 06 akCHOMAaTUYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsaTHe 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3aumHoe pacnionoxenue
NPSIMBIX B IPOCTPAHCTBE:
nepeceKaroIuecs,
napajiesibHble U
CKpEILMBAOIINECS TPSIMbIE

HapaJ'IJ'IeJ'ILHOCTL MMPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC:

https://m.edsoo.ru
[Y5R6S2W4D

https://m.edsoo.ru
[X4H7V6KT7P

https://m.edsoo.ru
/Y1T1U8Y5S

https://m.edsoo.ru
JUIFIN7T3X

https://m.edsoo.ru

[Q4H1S4S9C

https://m.edsoo.ru
/BO9HONG6RIT



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/B9H0N6R9T

MapaJyiebHbIE IPSMbIC B
MIPOCTPAHCTBE; MApaUICIbHOCTh
TPEX MPSAMBIX

[TapamenpHOCT IPSIMBIX U

1  mnuockocrell B IPOCTPaHCTBE: https://m.edsoo.ru

3 TapamrenbHOCTb IPSAMOI U /U4B514D00O
IJIOCKOCTH

1 VYrusl c coHanpaBieHHBIMU https://m.edsoo.ru

4 cropoHamu [O9F7F7S7L

1 VYrou mexnay npsMbIMU B https://m.edsoo.ru

5  mpocTpaHCTBE IM2W6K4M1C

1  VYron mexny npsMbIMH B https://m.edsoo.ru

6  mpocTpaHCTBe [U4P7UON8C

1 IlapamnenbHOCTh INIOCKOCTEM: https://m.edsoo.ru

7  mapajuienbHbIE TNIOCKOCTH [W5I1H7V1H

1  CsaoiicTBa mapamienbHbIX https://m.edsoo0.ru

8  miockocreit [V3C9AOLOE
IIpocreiimme

1  npocrpaHCTBEHHBIE (GUTYPHI HA https://m.edsoo.ru

9  miockocTu: TeTpa’p, Kyo, IK2B6X6Z6F
napaiesenume,|

2 Moctpoenie ceuenit https://m.edso0.ru

0 /C3U4V3I5K

2 Moctpoene ceuenyit https://m.edsoo.ru

1 /V0J4J9P1L

2 KoutponbsHas paboTa 1o teme https://m.edsoo0.ru

2  "llpsiMbIe M MJIOCKOCTH B [L418D3P1J



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/L4I8D3P1J

npoctpanctse. [lapamiensHocTh
NPSAMBIX U IUIOCKOCTEMR"

[lepnieH IUKyYIAPHOCTD NPAMOU

2 ¥ IUIOCKOCTH: https://m.edsoo.ru

3 MepueHAMKYISIpHBIC MPSMBIC B [GIOL6L7U1l
IIPOCTPAHCTBE

5 IIpsiMble napasienbHble U httos://m.edsoo.ru

4~ TEPUCHIMKYILIPHBIC K IN20302C3R
IJIOCKOCTH —

5 [IpsiMble napasienbHble U httos://m.edsoo.ru

g | TePHCHIUKYIIPHBIC K /ESESZ5RAW
IJIOCKOCTH

2  llpusHak nepreHauKyaspHOCTH https://m.eds00.ru

6  mpsMOH M IUIOCKOCTH /C4F9P3B6C

2  Ilpu3Hak nmepneH uKyISIPHOCTH https://m.edsoo.ru

7 TOpsAMOH M IJIOCKOCTU [E6R4R20Q2])

2 Teopema o mpsiMoit https://m.edsoo.ru

8  mepmeHIUKYIAPHOI MIOCKOCTH [SBUBGI04R

2 Teopema o mpsiMoit https://m.edsoo.ru

9  mepmeHIUKYIAPHON MIOCKOCTH [L7F8S0I6D

3 Teopema o mpsiMoit https://m.edsoo.ru

0  meprneHIUKYISIPHOU TIIOCKOCTH [07L4V3D6U
[leprieHAUKYNIAp U HAKIOHHBIE!

3 | paccTosiHHE OT TOYKH JI0 https://m.edsoo.ru

1  mockocTH, pacCTOSTHUE OT [R7P7D2B2Z
MPSIMOM A0 MIIOCKOCTH

3 Ilepnenaukyssip U HaKJIOHHBIE: https://m.edsoo.ru

2  pacCTosiHHE OT TOYKH JI0 /V701R9G6M



https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/V7O1R9G6M

IIJIOCKOCTH, paCCTOAHUC OT
pr[MOﬁ J0 IINIOCKOCTH

[lepnieHquKymsp U HAKJIOHHBIE:

3 paccTosiHHE OT TOYKH JI0 https://m.edsoo0.ru
3  IUIOCKOCTH, PacCTOSTHUE OT /S0Q9Z5D9X
IPSIMOM A0 IIJIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:
3 paccTosiHHWE OT TOYKH JI0 https://m.edsoo.ru
4 IJIOCKOCTH, PACCTOSIHHE OT /S6G8J9U00
MPSAMOM 10 TNTIOCKOCTH
3 VYrisl B IpOCTPaHCTBE: yroil https://m.edso00.ru
5  MEeXIy NpsSMOU U MIOCKOCTHIO [Z4J2E9W3F
3 JIByrpaHHBII yrou, TMHEHHbII https://m.edsoo.ru
6  yroj IBYrpaHHOTO yria /COX9F9B1H
3 JIByrpaHHBIH yrou, JIUHEHHBIN https://m.edsoo.ru
7  yroj ABYrpaHHOTO yria [A3Y2P8PIR
[lepnieHTUKYISIPHOCTD
3 | MJIOCKOCTEW: MpU3HAK https://m.edsoo.ru
8  IepHeHIUKYISAPHOCTH JIBYX [Z1L1L4W00
IIJIOCKOCTEN
[lepnieHIUKYISIPHOCTD
3 MJIOCKOCTEW: MpU3HAK https://m.edsoo.ru
9  mepneHANKYISPHOCTH JBYX [F3K7G7B3Z
IIJIOCKOCTEN
[lepnieHIUKYISIPHOCTD
4 MIOCKOCTEW: MpU3HaK https://m.edsoo.ru
0  mepneHANKYISPHOCTH IABYX [POQ7H2S4U

IJIOCKOCTEN



https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/P0Q7H2S4U

4 Teopema o Tpéx https://m.edsoo.ru
1  nmepneHauKyIsIpax [YBYOR3X7G
4 Teopema o Tpéx https://m.edsoo.ru
2  TepHeHANKYIspax [FBW6G114K
4 Teopema o TpEx https://m.edsoo.ru
3  mepneHIuKyIsipax [ETWT7RINSK
KonrponsHas pabora mo remam
4 "llepneHAUKYISIPHOCTH MPSAMBIX https://m.eds00.ru
4 wmmockoctel" u "YTibl MEXIy [X5U3G6K5F
MPSAMBIMU U TUIOCKOCTAMU"
[ToHsiTHE MHOTOTpAaHHUKA,
4 | OCHOBHBIC JEMEHTEL httos://m.edsoo.ru
g | MHOTOTPAHHHKA, BRIIYKILIC U /KAP319CST
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipu3ma: n-yronsHas npusma;
4 | TPaHH H OCHOBAHHS MPH3MBL; httos://m.edsoo.ru
g | TPAMAas M HAKIOHHAA IPHSMEL; IBEV/5\V/7I1)
OOKOBas U MOJTHAS TOBEPXHOCTh
MIPU3MBI
[Tapamtenenunen,
4 TpsIMOYTOJIbHBII https://m.edsoo.ru
7  mapaienenures u ero /O1Y5N7C5G
CBOMCTBA
[Inpamua: N-yronapHas
4 nupamuza, paHd U OCHOBaHUE https://m.edsoo.ru
8  mmpamMuer; OOKOBAS W MOJTHAS [EOP3T7B8Q

MOBCPXHOCTH ITUPAMUBI;



https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/E0P3T7B8Q

IIpaBUJIbHAS U YCEUEHHAS
nupamuaa

[IpaBuIBbHBIE MHOTOTPAHHUKHU:
MOHSATHE TPABUILHOTO
MHOT'OTpaHHUKA; MPaBUIIbHAS
MpU3Ma U MpaBUiIbHAs
MUpaMuia; TpaBUIIbHAS
TpeyrojbHas nmupamuja u
MIPaBWIIBbHBIN TeTpadip; KyO

https://m.edsoo.ru
[PSD7S5W2N

[Ipencrasnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKa3Ip U UKOCAIP.

https://m.edsoo.ru

/Q1D7D1T8B

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpUSL OTHOCUTEIILHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DneMeHTbl CUMMETPUH B
MUpaMUIax,
napajuleJIenunenax,
IIPaBWJIBHBIX MHOTOTPaHHUKAX

https://m.edsoo.ru
/H6H3K8Y2V

Brruncienue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMAroHaJu, yIJibl

https://m.edsoo.ru
/V6G2M2X5]

IImomane OOKOBOI
MOBEPXHOCTU M MOJTHON
MOBEPXHOCTHU MPSIMON TPU3MBI,
IJIONIaJb OCHOBAHMI, TEOpEMa
0 OOKOBOI OBEPXHOCTHU
IIPSIMOY IIPU3MBI

https://m.edso0.ru

[Q7L2K9F3R



https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Q7L2K9F3R

[Tnomane 6okoBOM
MOBEPXHOCTU U MIOBEPXHOCTH
MPaBWJIbHOM MHpaMUBbI,
TeopeMa o IIom@aau 60KoBon
MTOBEPXHOCTU yCEYEHHOU

MU PAMH/TBI

KonTponbhas pabota no teme
"MHuororpaHHuku"

https://m.edso0.ru
[Y9D4AIMOX

https://m.edso0.ru
[S1S1U3BI3Y

TToustue 00 00BEME

O0BEM TUpaMuIBI

O0BEM TUpaMuIBI

https://m.edsoo.ru
/S8H2N6I70

https://m.edsoo.ru
/V8Q5A2P2L

https://m.edsoo.ru
/Y176B618C

O0BEM nupamMuIbI

O06BEM TUpaMuIbI

O0BEM npu3MBbI

https://m.edsoo.ru
/[R6WOVS8I3N

https://m.edsoo.ru
[J1V612CTM

https://m.edsoo.ru

[ZOE6GI9A8Q

O06BbEM pU3MBI

O0BEM npU3MBbI

KonTponbhas pabota no teme
"O6BEMBI MHOTOI'PaHHUKOB"

https://m.edsoo.ru
[T6P7O3L5M

https://m.edsoo.ru
/M5G4J509U

https://m.edso0.ru
/GOPOS7M6B

O o OO WO NMNO PO OO © 01001 N o1 o o o1 O

[ToBTOpenHue, o600IIEHNE
cHCTEeMaTH3aInsI 3HAaHUH.

https://m.edso0.ru
[C2R7A6B1E



https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
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https://m.edsoo.ru/Y1Z6B6I8C
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https://m.edsoo.ru/R6W0V8I3N
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https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/C2R7A6B1E

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3aLs 3HAHUM.
Beruncnenue paccTosHUMN:

https://m.edsoo.ru

5 MEXKY ABYMS TO:IKaMI/I, oT 1 IMBT901G7C
TOYKH JIO0 MPSMOM, OT TOYKH JI0
TIJIOCKOCTH, MEXKTY
CKPEITUBAIOIIUMHUCS TPSIMBIMU
6 1 5 1 https://m.edsoo.ru
7 TOTOBAasi KOHTPOJIbHAs paboTa JOBWIOACAF
[ToBTOpEeHHE, 0000IIEHNE
cucTeMaTu3alus 3HaHuH.
BrrunciieHue yriioB: Mex
6 T Y 1 https://m.edsoo.ru
8 CKpGIIII/IBaIOHIIfMI/ICFI TPSIMBIMH, ICBI1P206S
MEXy MPSMOHN U TIIIOCKOCTHIO,
JBYTPaHHBIX YTJIOB, YTJIOB
MEX1Y TIIOCKOCTSMHU
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S
https://m.edsoo.ru/C6J1P2O6S

11 KJIACC

Iomaab O0KOBOI 1
ITOJIHOW ITOBEPXHOCTHU

N KosaunyecTBo 4acoB JJIeKTPOHHbIE
Jara

1| uudgposbie
Tema ypoka Koutpoasn IIpakTHuec H3y4eH

/ Bcero o0pa3oBaTesibH

ple padoTbl  KHe padoTpl | HA

n ble pecypchl
Cdepa u map: nieHTp,

1 panuyc, AMaMeTp; 1 https://m.edsoo.ru/
IJIOIIA/lb IOBEPXHOCTU Y7S2X9Y1D
chepsl
B3aumnoe pacnonoxenue

5 chepsl 1 IITOCKOCTH; 1 https://m.edsoo.ru/
KacaTeJibHas IIOCKOCTh K Y1L6L3Q9W
cdepe; momanb cheps
H3o0paxkenue chepsl,

3 um apHa LI0CK (beI 1 https://m.edsoo.ru/

P OCROCTH. F971J5V2M
CeueHnus mapa
unueapudeckas
MTOBEPXHOCTb,
oOpa3yrorue

4 HI;HHY Elq <oil 1 https://m.edsoo0.ru/
HILTHIVIPITHECKO T4X8R6S5P
MOBEPXHOCTH, OCh
LUJUHIPUYECKOU
MMOBEPXHOCTH
unuuap: ocHOBaHUS U
0OOKOBast MOBEPXHOCTb,

P https://m.edsoo0.ru/

5  oOpasyromias v OCh; 1

T3I0T9EOD



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/T3I0T9E0D

N306paxkenue nuimHapa
Ha mockocth. Pa3BépTka
uuiuHapa. CeyeHus
HUIMH]PA (TUIOCKOCTHIO,
napasuieIbHON WIn
NEPHEHIUKYIISIPHON OCU
HUAJTUHIPA)

KoHnueckast HoBEpXHOCTb,
o0pa3yrolne KOHUYeCKOn
MOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MIOBEPXHOCTHU

Konyc: ocHOBaHue u
BEpIIMHA, 00pazyromas u
0Cb; IUIOIAAb OOKOBOW 1
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
o0pa3yroniue 1 BbICOTa;
OCHOBaHMA U OOKOBast
HOBEPXHOCTh

N306paxkenne koHyca Ha
ockocTy. Pazséprka
KoHyca. CeueHus KOHyca
(TTOCKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IIJIOCKOCTBI0, IPOXOAAIIEN
yepes3 BEpIINHY)

https://m.edsoo.ru/

S3W1M1K8N

https://m.edsoo.ru/

PSF6Z919X

https://m.edsoo.ru/

R8Z5E7C2T

https://m.edsoo.ru/

N5D8T8T4J

https://m.edsoo.ru/

14D8U2M2W



https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/I4D8U2M2W

KomMOunamus ten

1 https://m.edsoo.ru/
p Ppamemmiu O4E3T6WOD
MHOTOI'PAaHHUKOB
MHoOrorpaHHuk,
OIMMCAHHBIN OKOJIO C(PepHI;
1 o bep https://m.edsoo.ru/
9 cdepa, BIMcaHHas B JLK5FSC2A
MHOTOT'PAaHHHUK WJIH B TEJIO
BpaIeHus
ITousarue 06 00BEME.
1 0 . https://m.edsoo.ru/
3 CHf)BHI)Ie CBOMCTBa OW5\V/2D4Y
00BEMOB Tel QOWSV2D4Y
1 06 https://m.edsoo.ru/
4 EM IIWIIHHIPA, KOHYCA NAK3R2H3I
1  OO6bém mapa u miomagb https://m.edsoo.ru/
5  chepnl N4Z000K3V
ITomoOHBIE TENA B
MIPOCTPAHCTBE.
1  CooTHomIeHUS MEXIY https://m.edsoo.ru/
6  numomansamu H3R3M2N9R
MOBEpXHOCTEH, 00bEMaMuU
MOOOHBIX TEI
Kontpoabnas padora 1o
1 P - P " https://m.edsoo.ru/
7 temam "Tena Bpamenus" u 171710K52
"O0BeMsl TET"
1  BekTop Ha IJIOCKOCTH U B https://m.edsoo.ru/
8 | mpocrpaHcTBe X9K2X0Q4E
1 CrnokeHne U BEIYUTaHHUE https://m.edsoo.ru/
9  BeKTOpOB Z3S9D1F7W



https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/Z3S9D1F7W

YMHOKEHUE BEKTOpA Ha
YUCIIO0

https://m.edsoo.ru/
B6M9COHS8G

Pasnosxenue BexTopa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopaM. IIpaBuio
napajulesenuIe1a

https://m.edsoo.ru/
J175D5Z4K

Pemenne 3amau,
CBSI3aHHBIX C
IPUMEHEHHUEM IIPABUII
JIEHCTBHUM C BEKTOPAMHU

KoopaunatHo-BeKTOpHBIN
METO/]] TIPU PELICHUU
FEOMETPUUECKHX 3a/1a4

[TpsamoyronbHas cucrema
KOOp/IMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmme 3agaun B
KOOpauHaTax

Yroa Mexy BEKTOpamH.
CkansipHO€E ITPOU3BENCHNE
BEKTOPOB

Boruncnenue yrioB Mexy
IPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/
Z0J2C1G2L

https://m.edsoo.ru/
N9Q4H2D20

https://m.edsoo.ru/

R2L4B1S4Q

https://m.edsoo.ru/

Q7R3Q6DIT

https://m.edsoo.ru/
N611F1V3X

KonTponbhas pabota no
TeMe "BekTopbl 1
KOOpJMHATHI B
npocTpaHcTse”

https://m.edsoo.ru/
D2J7VTFTW



https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/D2J7V7F7W

[ToBTopenue, 06001IeHNE

H cucreMaru3sanuia 3HAHMUIA.

2 OcHOBHBIE pUTypHI 1 https://m.edsoo.ru/
8 YPPL E7B6D4D6U
(haKThI, TEOPEMBI Kypca
TJIAaHUMETPUH
[ToBTOpeHnue, 0600IICHNE
1 CUCTEeMaTH3alis 3HaHUH.
2 0 e 1 https://m.edsoo.ru/
9 CHOBHBIE (PUTYPHI, OSWIN3W5H
(bakThl, TEOpEMBI Kypca
MJIaHUMETPUH
[ToBTOpeHnue, 0600MIICHNE
3 W CUCTEMaTH3allHsl 3HAHUH. 1 https://m.edsoo.ru/
0 3ajauu IaHUMETPUH U H2H5NORO
METO/Ibl UX PeIICHUS
[ToBTOpeHnue, 0600MIICHNE
3 W CUCTEMaTH3aIis 3HAHUH. 1 https://m.edsoo.ru/
1 3ajauu IaHUMETPUH U NOT3S8F4A
METOJIbI UX PELICHHS
[ToBTOpeHue, 06001IIEHNE
7 CHCTEMaTH3aIns 3HaHUH.
3 OCHOBHEL q)mru . 1 https://m.edsoo.ru/
2 YPEL ABC3N2J5C
(bakThl, TEOpPEMBI Kypca
CTEpPEOMETPUU
3 UroroBast KOHTPOJIbHAS 1 https://m.edsoo.ru/
3  pabora YOX8ROF9J
3  TloBropenue, 06001IeHIE 1 https://m.edsoo.ru/
4 ¥ CHCTEMAaTH3aIus 3HaAaHUH T6X6E5KT7I
OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
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https://m.edsoo.ru/T6X6E5K7I
https://m.edsoo.ru/T6X6E5K7I




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero o01ero 00pa3oBaHust
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TpyMeHsITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PEIICHUU
' reOMETPUUECKUX 3aj1au
- OnepupoBaTh MOHATUSAMH: MAPAJUIETBHOCTh U IMEPHEHIUKYISPHOCTh
' IPSAMBIX U IIJIOCKOCTEMN
-4 KnaccugunupoBaTe B3auMHOE PAcIloONOkKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPaHU JABYI'PAaHHOTO YIJIa,
7.5 peOpo ABYIpaHHOTO yIiia, JMHEWHBIH yroil ABYTPAHHOIO yIJia, IpajaycHas
Mepa JIBYTPaHHOTO yria
26 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKJIbIN
' MHOT'OI'PAaHHHMK, 3JIEMEHThI MHOTOTPAHHUKA, MPaBHIIbHBIH MHOTOI'paHHUK
24 Pacrio3HaBaTh OCHOBHBIE BM/bl MHOTOTPAaHHUKOB (ITUpaMujaa, MpHU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenunen, Kyo)
KnaccupunupoBate  MHOTOTPaHHHMKH, BbIOMpasi OCHOBaHHUS  JJIs
- kinaccupukanuy  (BBIMYKJIbIE W HEBBINYKJIbIE  MHOTOTPaHHMKH,
' [paBWJIbHbIE MHOTOTPAHHUKH, TPSAMBIE U  HAKJIOHHbIE IPHU3MBL,
napaJuIeIeUIe /Ibl)
29 OnepupoBatb MOHSTUAMH: CeKyIas IJIOCKOCTB, CEueHue
' MHOTOTPaHHUKOB
210 OOBACHATH NPUHIMIIBI  TIOCTPOCHUS  CEYEHHWH  MHOTOI'PAaHHHKOB,

HCITONIB3YSI METOJT CIIE/IOB




7.11

CtpouTh ceyeHusT MHOTOTPAHHUKOB METOJOM CJIEAOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:

BU/] CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3aaun Ha HaXOXJI€HUE T€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM QIrOpUTMaM, IMPUMEHSS M3BECTHBIC AHAJIUTUYECKUE METOAbI NP
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYMCIICHUE
pPacCTOAHUN MEXKIY ABYMSI TOYKAaMH, OT TOYKHM 10 NPSAMOM, OT TOYKH O

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIINUMHUCS ITPAMBIMHA

7.13

Pemars 3ala4id Ha HaAXOXACHUC I'COMCTPUIYCCKUX BCIIMYHH I10 06pa3uaM
WM aJIrOpUTMaM, IMPUMCHAA H3BCCTHBIC AHAJIUTHYCCKUC MCTOAbLI IIPpU
peliCHUN CTAHAAPTHBIX MATEMATUYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCHIMBAKOIIMMHCA IPAMBIMH, MCKIAY HpﬂMOﬁ 1 IJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

Beraucisate 00bEMBI M IUIONMIAJM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MPUMEHEHHEM (OPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIAISIMHU MOBEPXHOCTEM, 00BéMamu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTL MNOHATHUAMU: CUMMCTPHA B IPOCTPAHCTBE, LICHTP, OCb H

IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarp, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATh HH(POpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MpPEACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reoMerpuueckue (HakThl A PELIEHUS CTEPEOMETPHUUYECKHUX
3a/1a4, NPEIIONIArallliuX HECKOJIbKO IIaroB pPEIICHMs, €CIU YCIOBUS
MIPUMEHEHHUS 3aJlaHbl B ABHOU (hopMme

[IpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEICTBA W DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

7.19

7.20

HpI/IBO)II/ITB MMPpUMEPbI MATEMATUYCCKUX 3aKOHOMCpHOCTCﬁ B MpUpOJAC U

KN3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

IIpuMeHATH MOydYEeHHBIE 3HAHWS Ha IIPAKTUKE: aHAJTM3UPOBATh pPeajIbHbIC
CUTYyalUU U IPUMEHATH U3yUYEHHBIE IIOHATHS B IIPOLIECCE TIOUCKA PELICHUS
MaTeMaTHYeCKu  chOpMyTUpOBAHHOH  MpOOJIEMBI,  MOJEIMPOBATH
peanbHBIe CUTYallMH Ha SA3BIKE I€OMETPUH, MCCIIEL0BATh IOCTPOCHHBIE

MOZCIIU C UCTIOJIB30BAHUEM I'COMCTPUICCKUX MOHATHU 1 TCOPCM, allrapara




a.nre6pbl, pemaTtb MPAKTUYCCKHUE 3adadyr, CBA3AHHBIC C HAXOXKIACHUCM

TCOMECTPHUICCKUX BCINYNH

11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATUAMU: IIMIIMHIPUYECKASI TOBEPXHOCTh, 00pa3yrolue
6.1 OWIMHAPUYECKOW TMOBEPXHOCTH, IHIMHIP, KOHHYECKAs IMOBEPXHOCTD,
' oOpa3yloliue KOHMYECKOH  MOBEPXHOCTH, KOHYyC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KnaccuuupoBaTb B3aMMHOE pacHookeHHe Chephl U TIOCKOCTH
OnepupoBaTh MOHATHSMHU: IIAPOBONH CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, IApOBOM CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
IIaPOBOTO CJI0s, IAPOBOM CEKTOP
66 Bbuucnare 00bEMBI M MIIOLIAJM  HOBEPXHOCTEH TeNl BpalleHHs,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBarh MOHSATHSIMHU: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy u
6.7 OIMCaHHBIN OK0JIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK UJIH TEJI0
BpaIICHHS
68 BBUUCIATE  COOTHOMICHHST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00bEMaMU MOT0OHBIX TET
6.9 N300paxkaTh n3ydaembie QUTYypHl OT PYKH U C TIPUMEHEHHEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKHE 4YEpTEeXKUM U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHH3Y; CTPOUTHh CEUCHHS TEI
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHYECKUX (Urypax, MpeACTaBICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumensTh reomMeTprueckue (HakThl IS PELICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEAIOIAralolluX HECKOJIBKO IAarOoB DPELICHHs, €CIH YCJIOBHA

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IMPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOXCHHSA BCKTOpa Ha 4YHCIIO, 06’BSICH5[TI>, KaKUMH CBOMCTBAMH OHH

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHAMU: ACKAPTOBLI KOOPAMHATBI B IIPOCTPAHCTBEC,
BCKTOP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAMWHATBHI BCKTOpPA,
yrojia MCKIAy BCKTOpaMu, CKaJIIpHOC  IPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB UM IMPOU3BCACHUC BCKTOpPA Ha 4YHCJIO, YIOJ
MCKAY BCKTOpaMH, CKAJISIPHOC IIPOU3BEACHUEC, PACKIIAAbIBATh BEKTOP IO
ABYM HCKOJUIMHCAPHBIM BECKTOPaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHHAT

Pemrats HpOCT@fIHIHG reOMCTPHUYCCKUC 3aJa9 HA IPUMCHCHNEC BEKTOPHO-

KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

6.23

Pemrats 3aJa4u Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUU H
HaXOXJCHUC IT'COMCTPUUICCKUX BCIWYUH I10 o6pa3uaM WM ajiropuTMam,
IIPpUMCHA HN3BCCTHBIC METOABI npu peUICHUN CTaHAApPTHBIX

MaTeMaTU4YeCKUX 3a1a4

IIpuMeHATH TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4
IIpuBOgUTE NpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKWU3HM, pACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATH MOTyYEHHBIE 3HAHUS HA IPAKTUKE: AHAIIM3UPOBATH PEalIbHbIC
CUTYALIUU U IPUMEHATh U3YYCHHBIE [IOHATHS B IPOLECCE ITOUCKA PELIECHUS
MaTeMaTH4eckKu  CQOpPMYJIUPOBAHHOM  MpoOJEeMBbl,  MOAEIUPOBATH
peanbHBIE CUTyallMM Ha S3bIKE I'€OMETPUHU, UCCIEHAOBATh ITOCTPOCHHBIE
MOJEIIM C HCIOIb30BAHUEM TE€OMETPUYECKHX TOHATHM U TEOpEM,
anmapara anreOpbl, peuarh NpPaKTUYEeCKUEe 3aJlaud, CBS3aHHbIE C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IIIOCKOCTb, MPOCTPAHCTBO.
[TonsiTrie 00 aKCMOMATUYECKOM MTOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN

H CICACTBUA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpeluBaromuecs mnpsMbie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIy TpPSMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh MJIIOCKOCTEW: MapaijiebHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [Ipocrteiimme mpocTpaHCTBEHHBIE (DUTYPHI HA IUIOCKOCTH: TETPadIp,

KY6, napajijieJICnmIic [, HOCTpOCHUE Ce4YeHUI

7.3

7.4

[lepnieHAUKYIAPHOCTE MNPSMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IPsIMbIE B
IPOCTPAHCTBE, MPSAMBbIE MapajliebHble U MEPIEHAUKYIISPHbIE K INIOCKOCTH, TPU3HAK
NEPIEHIUKYJIIPHOCTU NPSIMON U TUIOCKOCTH, TEOPEMA O IPAMOM MEPIEHANKYIAPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEX]Y MIPSIMON M IJIOCKOCTBIO, IBYTpaHHBIN
yroj, JHUHEWHBIM yroia JByrpaHHoro yria. llepneHIuKyasp W HaKJIOHHBIE:
paccTosiHuE OT TOUKH JO IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNTIOCKOCTH, TPOEKIIUS
¢urypel  Ha  TUIOCKOCTh.  [lepmeHIUKYISPHOCTH  IUIOCKOCTEH:  MpHU3HAK

NEePIEeHIUKYIIPHOCTU ABYX MIocKocTel. Teopema o Tpéx nmepneHauKyspax

[TonsiTHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHHKA, BBINYKIbIE U
HEBBIMMYKJIblE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yrompHas
npu3Ma, TPaHU U OCHOBAHHMS MPU3MBI, MpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroibHbIN NapajIeseuIe]
u ero coiicta. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE ITUPAMUJIBL,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMU/bI, IPABUIbHAS U yCeUEHHAs MUpamMHa.
OnemMeHTbl NpuU3Mbl U nOHpaMufbl. lIpaBUibHBIE MHOTOTpaHHUKHU: IIOHSATHE

IMPaBUJIBHOTO MHOTOI'paHHMKaA, IIpaBUJIbHAad IIpuU3Ma W IIpaBUJIbHAA IIHpaMH]a,




MpaBWJIbHAs TPEyrojibHasl MUpaMUAa U IPAaBWIbHBIN TeTpasap, Kyo. [Ipeacrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B ITPOCTPAHCTBC: CUMMETPUA OTHOCUTEIIBHO TOYKH, pr[MOﬁ, IIJIOCKOCTH.
DJIEMEHTHI CUMMCTpPUU B nupaMujaax, napamuicjicnmIicax, IIpaBUJIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Bbluucnenue 351€eMEHTOB MHOIOTpaHHUMKOB: pé&Opa, AuaroHanu, yrisl. Ilmomans
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH INIPABUIBHOM IHMPAMUJIBI, TE€OpeMa O IUIOLIAIH

yceuénHoii nupamuabl. [Tonsitue 06 06bpéme. OObEM MUPAMUIBI, TPUIMBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoIICHUS MCKAY IUIOMagsIMU HOBCpXHOCTCﬁ,

00BpEMaMU TTOTOOHBIX TEN

11 KVIACC

Kon
6

6.1

6.2

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

I'eomerpus

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yrolIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
HWIMHIPUYECKON ToBepXHOCTH. LlMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTb,
oOpa3ytomias U oCh, TUIOIaAb OOKOBOW 1 MTOJIHOW TOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHNYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHWYECKOW ToBepXxHOCTH. KOHyC: OCHOBaHHWE W BepIIMHa, OOpasyromias U OCh,

MJI0Maas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue u

BbICOTA, OCHOBAHUA 1 OoxoBas TTOBCPXHOCTDH

6.3

6.4

6.5

Cdepa u map: ueHTp, paauyc, IMaMmerp, oAb MOBEPXHOCTH cdepbl. B3aumHoe
pacrioyio’keHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIomaib
cdepbl

N300paxkeHue Ten BpaeHNs Ha TNIOCKOCTH. Pa3BEépTka muaMHApa U KOHyca

KOM6I/IH8.I_II/II/I TCJI BpallICHUA 1 MHOTOTPAaHHUKOB. MHor OIr'paHHUK, OIIMCaHHBIM OKOJIO

cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIIH TEJIO BpaLCHUS

6.6

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapaJuIesIenuIieia u ciueacTBus u3 He€. O0bEM IIITMHPA, KOHYCA.

O06BEM mapa u wiomaas cheps




6.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUSI MEX Y IUIOIASIMU [IOBEPXHOCTEM,

00bEMaMU MTOJI00HBIX TENT

6.8

Ceuenuss nwiuHapa (MapauiebHO M TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(mapanienbHOE OCHOBAHUIO U MPOXO/SIIEE YEpPE3 BEPILIUHY), CEUECHUS 11apa

6.9

6.10

Bexktop Ha miockocty M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHOXKEHHEe BEKTOpa Ha 4yHcio. Pa3iiokeHne BeKTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuio napamnenenunena. Pemenue 3aia4, CBA3aHHBIX ¢ IPUMEHEHUEM

IIpaBUJI IEUCTBUM C BEKTOPaMHU

[IpsmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpa.
[Ipocreitimme 3agaun B KOOpAWHATaX. YToan Mexay BekTopamu. CkaiasipHoe
MPOU3BE/ICHUE BEKTOPOB. BhluncieHue yriioB MeXay NPSIMBIMA U TUIOCKOCTSIMH.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHICCKUX 3a1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MOHATHSMH: OIpe/elIeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, IPU3HAK, I0OKa3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHJIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pPACCYXKACHHUS [pU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEepUpPOBATh MOHATUSMHU: MHOXECTBO, IMOJMHOXECTBO, ONEPALMU Haj
MHOJKECTBAMH; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs peajlbHbIX IMPOLECCOB U ABJICHUN U IPU PELICHUH
3ajiay, B TOM YHMCJIE U3 IPYTUX y4EOHBIX IIPEIMETOB; YMEHUE ONIEPHPOBATh
HNOHATUSIMU: Tpad, CBS3HBIM rpad, nepeBo, LUK, rpad Ha MIOCKOCTH;
yMEHHUE 3aJaBaTb M OIUCHIBATh TIpadbl pa3IMYHBIMH CIIOCOOAMH;

MCIIOJIb30BaTh Tpadbl MPH PEIICHUHN 3aa4

YMeHne onepupoBaTh MOHSATHIMH: HAaTypalbHOE YHCIIO, IEJI0e YHUCIIO,
CTETIEHb C 1IeJIbIM IT0Ka3aTesIeM, KOPeHb HaTypaJIbHOM CTETIEHH, CTETIEHb C
paIMoOHAIBFHBIM TIOKA3aTelIeM, CTETIeHb C JCHCTBUTEILHBIM ITOKa3aTeleM,
JorapudmM UHUCla, CHUHYC, KOCMHYC W TaHI€HC IMPOU3BOJILHOTO 4YHCIIa,
OCTaTOK IO MOYNIO, palMOHAIbHOE YHCJIO, MPPALMOHAIBHOE YHUCIIO,
MHOXXECTBa HATYPaJbHBIX, IENbIX, PAUOHAIBHBIX, JACHCTBUTEIHHBIX
YHCeNl; yMEHHE HCIOJb30BaTh TNPU3HAKU JEIMMOCTH, HAMMEHBIINN
oOIIMiA TeNHUTENb U HAaMMEHbIIIee 001Iee KpaTHoe, anropuT™ EBkimaa mpu
pEeLIeHUHN 3a/1a4; 3HAKOMCTBO € PA3JIMYHBIMH MO3UIIHOHHBIMU CHCTEMaMH
CUMCIICHUS;  YMEHHE  BBHIOJHATH  BBIYMCICHHWE  3HAYCHUH W
npeoOpa3oBaHUsl  BBIPAKEHUH CO CTENEHSAMH M Jorapupmamd,
npeoOpa3oBaHusl  APOOHO-PAIMOHAIBHBIX  BBIPAKEHUM;,  YMCHHE

OnecprupoBaTh IIOHATUAMU: IocCIICA0BaTCIbHOCTD, apH(bMeTquCKaH




Iporpeccusi, TeoMeTpuyecKas Mporpeccus, OECKOHEYHO YObIBaroIas
reoMeTpHUUecKas MPOrpecchs; yMEHUE 3a7aBaTh I10CIEI0BATEIbHOCTH, B
TOM YHUCJI€ C MOMOIIBIO PEKYPPEHTHBIX (HOPMYI; YMEHUE ONEPUPOBATH
MOHATUSAMU: KOMIUJIEKCHOE YHUCIO, CONMPsKEHHBIE KOMIUJICKCHBIE YHCIA,
MOJIyJIb U apTyMEHT KOMITJIEKCHOTO 4Kclia, (hopMa 3almicH KOMIUIEKCHBIX
yucen (reoMeTpuyeckas, TpPUTOHOMETpUUecKass H ajreOpamdeckas);
YMETh MPOU3BOAUTH apUPMETHUECKUE ICHCTBHS C KOMILJICKCHBIMU
YUCJIAMH; TPUBOJUTH MPUMEPHI HCHOJIb30BaHUS KOMILIEKCHBIX YHCEIL;
ONEepUPOBATh MOHATUAMU: MaTpula 2x2 U 3%3, onpeaeauTeab MaTPUIIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. pPALMOHAIBHBIC, HPPATHOHAIBHEBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTEM; YMCHHUC PCIIATb YpPAaBHCHUI,
HCPaBCHCTBA U CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCPABCHCTBA MW CHCTCMBI C IIApaMCTPOM; TPUMCHIATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (QYHKIMH, OTPAHUYEHHOCTh (PYHKLIHMHU, MOHOTOHHOCTb
GbyHKLINH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXKYTKE, HeTpepbIBHAS (PYHKIINS, aCUMIITOTHI rpaduka
¢GbyHKLIMY, TIepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, TEOMETPUUECKUN U
¢buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QYyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3IEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJs HCCIEN0BaHUS (YHKUUH,
HaXOJUTh HaWOOJbIIME M HAUMEHbIINE 3HAUYEHUs (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJH30BaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHamu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHS HaMIy4Ilero
pellieHuss B NPUKIAJHBIX, B TOM YHUCIE COLMAIBbHO-3KOHOMHYECKUX U

bU3HYeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO




HHTCErpaia; NpuBOAUTL NPHUMEPbI MAaTEMATHUYCCKOro MOACIIUPOBAHUA C

oOMOIIIbI0 T PepeHIInaATbHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATHIMU: rpaduK QyHKIIUHN, 0OpaTHAs QyHKIMS,
KOMITO3UIUS (YHKIMHA, JUHEeWHass (QyHKuus, KBagpaTHyHas (yHKIUS,
paunoHanbHast (QYHKUUS, CTETeHHas (YHKIHSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, MOKa3aTeIbHAs U
norapupmuueckas (QyHKIUH, yMEHHE CTPOHMTH TpauKH H3Yy4YCHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  IpadukoB  (YHKIHH,
UCTIOJIB30BaTh TPa(pUKH Ui U3yYSHHsI MTPOIECCOB M 3aBUCUMOCTEH, TIpH
pELIeHUH 3a7ad U3 JIPYruxX Y4eOHBIX MPEIMETOB M 3a1ad U3 peabHOM
KU3HHU, BBIpaXaTh (OpPMYJIaMHU 3aBUCUMOCTH MEXIy BEIHUYNHAMU;
UCIIOJIb30BATh CBOMCTBA U IrpadMKH (DYHKLUI JUIS pelIeHNs] YpaBHEHHH,
HEpaBEHCTB M 3a/a4 C NapaMeTpamu; H300pakaTb Ha KOOPIUHATHOU

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABUXKEHHE, padOTy, CTOUMOCTb TOBAapPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEJ0BAThb IOJIYYEHHOE PELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U X CUCTEMBI 110 YCIOBHUIO 33]1a4H, UCCIIEI0BATh
NOCTPOCHHbIE MOJAEIM C  MCIOJb30BAaHMEM amnmapara  aiareopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpefHee apupMeTHIecKoe, MeIuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIee 3HAUeHUs, pa3Max, AUCIIEPCHs], CTaHAapTHOE
OTKJIOHEHUE YMCIIOBOIO HAbOpa; yMEHUE U3BJEKaTh, HHTEPIPETUPOBATD
uH(pOopMalKIo, IPEJICTABICHHYIO B TabIUIaxX, Ha IUarpaMmMmax, rpadukax,
OTpaXKAIOIIYI0 CBOMCTBA PEAJBHBIX IIPOLIECCOB U SIBJICHUM; MPECTABIATD
uH(pOpMaLIMI0O C TOMOIIBIO TabJMIl M JuarpamMm; HccieaoBaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM 4YHCIE C MPUMEHEHHEeM TrpaduyecKux
METO/I0B U 3JICKTPOHHBIX CPEJICTB; Ipa)UueCKU UCCIEI0BATH COBMECTHBIE

HaOJIIOICHNUS C TOMOIIBIO AUarpaMM pacCeUBaHUS U JIMHEHHOMN perpeccuu

YMeHue OIepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4aiiHOE

coObITHE, BEPOSTHOCTH CIIY4alHOTO COOBITUSI; YMEHHE BBIYMCIATH




BEPOSITHOCTh C HCIIOJIb30BaHHEM TpapUUECKUX METOIIOB; MPUMEHSThH
(bOpMyIbI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOJHON
BEpOATHOCTH, hopmyny bepHyin, koMOMHAaTOpHBIC (GaKThl U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJWYHMHA, paCIpeleieHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUH pACIPEACICHUS W  IUIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEILHOTO U HOPMAIBHOT'O paclpeie/iCHUi; YMCHHE
UCIIOJIB30BaTh CBOMCTBA U3YYCHHBIX PACIIPEICIICHHIA IJIsl PEIICHUS 3a/1a4;
3HAKOMCTBO C TIOHSITHSIMH: 3aKOH OOJIBIINX YHCEI, METOBI BBIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHHE TPHUBOJUTH TMPUMEPHI TPOSBICHHUS 3aKOHA
OONBINIMX YHCENl B MPHPOIHBIX M OOIICCTBCHHBIX SBJICHHSIX; YMEHUE
OIEPUPOBATH TOHATHIMH: COYETAHUE, MEPECTAHOBKA, YHUCIIO COYCTAHHIA,
YHCII0O  IEePeCTaHOBOK; OwHOM HbBIOTOHA; yMEHHE TPUMEHSATH
KOMOMHATOPHBIC (PaKThl U PACCYXNKACHUS IS PEIICHHS 3a/1a4; OLICHHUBATh
BEPOSTHOCTH PEATBHBIX COOBITUH; COCTABIISATH BEPOSTHOCTHYIO MOJICIb U

UHTEPHPETUPOBATH NOJTYYEHHBIA Pe3yJbTaT

YMeHHe OnepupoBaTh IMOHATHUSAMHU: TOYKa, IMpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUYMNHA YIJIA, INIOCKUH yroJl, IBYrpaHHBINA
YIOJ1, TPEXTPAHHBIN YroJl, CKPELUBAIOIIKUECS MPSAMbIE, apAIIEIbHOCTD U
NEPNCHAUKYIIAPHOCTE MPAMBIX U HJ'[OCKOCTCfI, yYrojia MCExay MNpAaMbIMHU,
Yroa MEXAY IpsAMOM M IUIOCKOCTBIO, YOl MEXAY IUIOCKOCTAMH,
paccTostHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHME MEXKIY HIPSIMBIMH,
pacCTOsIHUE MEXAY IUIOCKOCTAMM; YMEHHUE MCIIOJIB30BaTh IIPU PEIICHUU
3aaa4 M3YUCHHEBIC (i)aKTI)I U TCOPEMEI IIIIAHUMETPUN, YMCHHUEC OLICHHUBATH
pasmMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTh MaTeMaTH4YecKHe
MOACIN C MNMOMOMBIO TCOMETPHUUCCKUX MOHATHH U BCJIMYHH, pPEIIATh

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue onepupoBaTh MOHATUSAMH: IJIOHIAAb (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHHK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa M HOBEPXHOCTh
BpallleHNs, LUWIMHIpP, KOHYC, Hap, cdepa, IIomags cepsl, IMIomanb
MOBEPXHOCTU TMHPaMH[bI, NMPU3MBI, KOHYCa, IWIMHApA, 00BEM Kyoba,
IPSAMOYTOJIBHOTO MapajlieNenuneaa, MUpaMuabl, MPU3MBbL, IMIMHApPA,
KOHyca, Il1apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUS KOHYCa M LWIMHIPA,

napajujaCibHbIE OCH HWJIHW OCHOBAHHWIO, CCUCHHUC I0apa, IIJIOCKOCTD,




Kacaromasicss cgepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPHl U MOBEPXHOCTU
BpalICHUS, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesIeHUs N3y4aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3BI
0 CBOMCTBAaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBINIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue TMOn00Us, MOMOOHBIE (QUIYpBI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
MIPH PEIICHUH 33]1a9; HAXOAUTh TEOMETPUUYCCKUE BETUIHHBI (JJIMHA, YTOJI,
IIOIaAb, 00BEM) IIPU PEIICHUH 3a]1a4 U3 JPYTUX YYCOHBIX MPEIMETOB U
U3 pEATbHON >KM3HHW; YMEHUE BBIUUCIISATH TEOMETPUUCCKUEC BEITMYUHBI
(nmuHA, YroJ, IUIOMIaAb, OOBEM, MJIOMAAb MOBEPXHOCTH), UCHOIB3YS
W3YYCHHBIC (OPMYJBI U METOJBI, B TOM YHCIIC: TUIOIIAAb MOBEPXHOCTH
MUpPaMUJIbI, IPU3MBI, KOHYCa, IIUIMHAPA, TUIOmaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TTApaJUIeNieNuIeia, MUPAMUIBI, TPU3MBI, IWIMHpPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpHUPOBATH NNOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PAa3JIOKCHHUEC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMH; YMCHHEC HUCIIOJIb30BaATh BCKTOpHBIﬁ u I(OOp,Z[I/IHaTHHﬁ METOA
Il pC€HICHUA TCOMCTPUYCCKHUX 3aaad MW 3aaa4 JPYIrux y‘Ie6HI)IX

npeamMeToOB
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YMeHwne BEIOMpATh OAXOIAIIAN METOT JIJIsl pEIICHUS 3a/1a4i; TOHUMaHNE
3HAYUMOCTH MATEMAaTUKH B HW3YUYEHUU MPUPOIHBIX U OOIIECTBEHHBIX
MPOIECCOB W SIBJICHHI; yMEHHWE pPaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTHUKHU B UCKYCCTBE, yMEHHUE MPUBOJUTH MPUMEPHI MAaTEMATUUECKHUX

OTKPBITUI POCCUIMCKON U MUPOBOWM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
19 Pammonanbhple  yucna. OOBIKHOBEHHbIE U JE€CATUYHbIE JpOoOH, IPOLICHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. J[eiicTBus ¢ apupmMeTHyecKuMU
' KOPHSIMU HAaTypaJIbHOW CTETEHU
14 Crenens ¢ 1ienbIM nokaszareneM. CTeneHb ¢ palMoHalbHbBIM NoKa3aTeneM. CBoiicTBa
' CTETICHU
. CuHyc, KOCHMHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm uucna. /lecaTuunble U HaTypaibHbIE JOrapupMbl
JlelicTBUTENbHBIE YHCa. ApH(MeTHIECKUE ONepaluu ¢ JeHCTBUTEbHBIMU YHCIIAMHU.
1.7 [TpuOnm:xEHHBIE BBIYUCIICHMS, TPABUIIA OKPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHUN
1.8 [TpeoOpazoBaHme BhIpaKEHUI
1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lenble 1 1poOHO-pallMOHANTbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHECHHS
2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI




OyHK1UU U Tpaduku

OyHKIUA, cnocoObl 3amanus (QyHkiuu. ['paduk dyaknuu. B3zanmuHo oOpaTHBIC

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKuMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymu ¢yHkuuu.
3.2 IIpoMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIMH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. Haumbomnblnee M HauMeHbIEe 3HAYCHUE
(GYHKLIMN Ha IPOMEXYTKE
23 CrenenHas (pyHKLUSA ¢ HATypaJIbHBIM U LIEJIbIM NTOoKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHS N-0if CTeTIeHN
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. Acumntorsl rpadukoB ¢yHkuil. CoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccuu. @opmyia CII0KHBIX MPOLEHTOB
4 Hauana maTemMaTi4eckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHHe TNpPOU3BOAHON K MCCIEIOBAHUIO (QYHKIMH Ha MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxoxaeHrne HauOoNbIIero ¥ HaMMEHbBIIEro 3HaYeHUs] (PYHKIMMU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOrHKa
5.1 MHoecTBO, onepaluy HaJl MHOKeCcTBaMu. J{narpammel Ditniepa — BenHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremartuka: anrebpa U Hadajla MAaTeMaTHYeCKOro aHalm3a, reometpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AkipioHepHO€e 00IIECTBO

«3narensctBO «lIpocBemenue»






