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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro o0IIero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIONIMMHU OCHOBY JUJII CaMOpPa3BUTUS U HEMPEPHIBHOIO 00pa3oBaHMs,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W IIO3HABATEJIBHOTO Pa3BUTHUA
JUIHOCTH 00YJarOIITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHHUS T€OMETPHH B HAMPABICHWU IJUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX YUeOHBbIX NUCHUUIUIMH. Pa3zBuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKICHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEajJbHOr0 M HEaJbHOTO, XapakTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIJICHUS, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrnedyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HANpaBJICeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHU OOYHarOIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPH PEIICHWU 3a/lady €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH denoBeka. OpHEeHTalus 4YellOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaIbHOTO ObITHS, GdopMa
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAEUCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4E€OHOM M TPYIOBOM J1E€ATEILHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06azoBoM
ypOBHE 00yudeHus — 00IIeo0pa3oBaTeibHOE W OOLIEKYJIbTYPHOE pAa3BUTHE
oOyJarommxcss  4epe3  O0OCCledYeHWe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
cnenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 00pa30BaHus
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYJaroIMXcs CPEIHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaronigecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUH ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO Oolee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax ABisitoTCS:

e (opmMupoBaHuEe MNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBJIICHUS OKPYKAIOMIETO MUPA,;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH M TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHMs 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHIATHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHHS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICPKAHHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JaromMxcsi, IMO3HAaBAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUN: YMEHUE pPaclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUHU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F'€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PElIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7a4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONpPeIeIEHHBIM 00pa30oM OpraHrn3oBaHHas padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOYy OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATEIbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuleHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aad Ha  OIEpUPOBaHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCSA € ONOPOM Ha
HaIJISIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHNU.

OcHoOBHBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHus.

Conepxxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacnpeAci€HHbIM 10 ToJaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TakuM o00pa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIBHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA O0y4yaroUIuXcs, pacuiupss M
yrayOnsis e€, o0pasyst MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmMBaromuecs mnpsMble. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MMAPAJUIEIbHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpsSMbIMH B HPOCTPAHCTBE.
[TapamuienbHOCTH IJIOCKOCTEM: napaiyieJIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune/; IoCTPOSCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPIEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOH
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTpaHHOTO  yrJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 0  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIoCKOocTer. TeopeMa o TpEX MEepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBAsI U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: n-yronpHas nupamujaa, TpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MUPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA M TPABHIbHBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MHUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/IbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpaimenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKoM nmoBepxHOCTU. KoHyC: ocCHOBaHME U BepilinHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnionoxenue chepsl U III0CKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuy Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miaomab chepsl.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mimockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapaminenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMpaBUJ JCUCTBUUA C BeKkTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopaumnatel Bektopa. I[lpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay Bekropamu. CKalsSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy MpsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHHS IPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxAaHCKOoro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaKAaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OpPMHUPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOrO OYyAYIIETrO.

JcTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1a4, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHAIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymedr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0Opa3oBaHUI0 U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 33729 MAaTEMaTHYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHUYECKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHHWEM TJOOAIBHOTO  XapakTepa 9SKOJOTHMYECKHX  IpoOeM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 3ajad B
00JIACTH  OKpYJKAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

ILleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUYECKOW MeATEIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [MBHIN3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KYyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYHCAWe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIBIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
O00BEKTOB, TOHATHH, OTHONICHWUN MEXAYy MOHATHUAMH, (OPMYIUPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMyIUpoBaTH W  MPeoOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BHIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIIOJBH30BAaTh BOIMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOpPEUYUE, MPoOIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOTO
O0BEKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHUIA,

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HWCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopMauu 1o CaMOCTOSITCIIBHO
chOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 00ecnedusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOXO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YEHHbIN pe3ylbTarT;

B X0JI€ 00CYKIEHH 3a7jaBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOUM CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCHOJb30BAaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU paOOThI MPU PELICHUH YU4EOHBIX 3a/]1a4; MPUHUMATh 1IEIb
COBMECTHOM JEATENIbHOCTH, IUJIAHUPOBATh OPraHU3allUI0 COBMECTHOMU
paboThI, pactpeaesaTh BUAbI padOT, 1I0rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pPabOThl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposarue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEILHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IPHU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [ESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IeId U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHUS WIM HEAOCTH)KEHHUS DPE3YJIbTAaTOB JEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSIMasi, INTIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
r€OMETPUYECKUX 3a]1aY.

OmneprpoBaTh MOHATUSMU: MAPAJICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugpuimpoBaTe B3aUMHOE pacCIlOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yTroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JMHEWHBIA Yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JBYTPAHHOTO yTJIA.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHHUK, BBIMYKJIBIA ¥ HEBBITYKJIBIMI
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN Napajljiesienunesn, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIs
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPaBUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaijiesIeuneabl).

OmneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKIACHUE TEOMETPUIESCKUX BEIMYUH MO 00pas3iam min
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCICHUE PACCTOSIHUNA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3aaun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSST W3BECTHBIC AaHAJTUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Bbruancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C TpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHM: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTs reomeTpuueckue (HaKTbl Ui PEUICHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIAraroIMX HECKOJIBKO IAroB PEIICHHUs], €CIIM YCIOBUS IPUMEHEHUS
3aJjaHbl B AIBHOH (opMe.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
YKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpyMeEHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHJIpPHUUYECKas IOBEPXHOCTh, 0OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
oOpa3zyrolue KOHNYECKOH MOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOUIAAM  TIOBEPXHOCTEM  Ted  BpalleHHUs,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpPMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHWK, BIHMCAHHBIH B cdepy u
OMMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOUIEHHUS] MEXIY IJIOIAASIMH MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath m3ydaemble (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILLICHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMH CBOMCTBAMHU OHU 00JIaJaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [0Ka3aTENbCTBO MATEMATHUYECKUX OTHOIICHUW W
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTEHIIME IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBoAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYy4YEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W TPUMEHATh HW3YYECHHBIE IOHATUS B IMPOLIECCE IOWCKA PEIICHUA
MaTeMaTU4ecku CcHOpPMYJIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUECKUX TIOHITHI M TE€OpEM, anmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a/1a4l, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
1 BBenenue B ctepeomMeTpuio 10
BEACHHE B CTEpeOMETPH https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 | bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHquKyISAPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmnoreka IIOK
4 1 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 0 hitps://m.cdsoo.ru/1c209¢37
5 MHororpanHuku 11 1 brbmmorexa [IOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
1
6 SRLEE MHOTOTPAFHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ’ P yr https://m.edsoo.ru/1¢c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMbI Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
¢/1a BpatlcHuA https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 1
Oonémbt Ten > https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI ¥ KOOPANHATEI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpeHue, 0600mEeHNE, 7 | bu6mmoreka [IOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OCHOBHbIE TIOHATHUS CTEPEOMETPHH:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. [IpaBuna
bubnuoreka [{OK
n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUS IOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeIHbI OTPE3Ka
[TonsaTHA: nepecekarommecs
IUIOCKOCTH, IEPECEKAOIINECS MPSIMAsT 1 bubmorexa HOK
’ https://m.edsoo.ru/2d8a9¢99
U TUIOCKOCTb
[TonsTHs: nepecekarouuecs
0CKOC epeceKaroImec a 1 bubmmorexa LIOK
TJIOCKOCTH, I KaroIIHeCs TpsiMast
> 1IEP P https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HAKOMCTBO C MHOTOI'paHHHKaMHU,
n300pa’keHre MHOTOTPAaHHUKOB Ha | bubmuoreka [IOK
pHUCYHKaX, Ha MPOEKIINOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HavanwsHbie cBeneHNs 0 Kyde u
nUpaMue, X pa3BEPTKU U MOJETH 1 Bubmmorexa [IOK
p P X P p ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
but6mmoreka [IOK
HauanbHble cBefieHus o Kyoe u 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

NApaMuJe, X pa3BEPTKU U MOJIEIIH.
CeueHnnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 ocTpoe cTepeoMe aKCHO bubamorexa LOK
MMOCTPOEHUH CT METPUU: aKCHOMBI
P p P https://m.edsoo.ru/OccSc4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akcMOMaTUYECKOM
bu6nmoreka [IOK
8 MMOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUU U CICACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
bubnunoreka LIOK
9 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI bubmorexa LIOK
P PEOMETPII: https://m.eds00.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionokeHue npsmsIx B
1 IIPOCTPAHCTBE: MEepeCceKaroIuecs, bubnmnorexka HOK
rnapajulelIbHbIE M CKpPEIMBAIOIINECs https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamrenpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
bubmnoreka IIOK
12 NapajiebHbIe IIPSMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPaAUICIIBHOCTD TPEX
MPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubnmnorexa [JOK
[TapannensHOCTH PSIMOU U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
bubnunorexa LIOK
14 VYriabl ¢ cOHanpaBIEHHBIMU

https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenpHOCTb MIOCKOCTEM: Bu6muoteka [JOK
napajuielIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napamienabHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimme npocTpaHCTBEHHBIE
19 (burypHI Ha MJIOCKOCTH: TETPAd bubmmorexa LIOK
P + TETPIAP, https://m.edsoo.ru/4a28dc02
KyO, napaJuiesnenumnes
bubnuoreka [IOK
2 I1 i
0 OCTPOCHIE CeHeHit https://m.edsoo.ru/1d434dOf
bu6nmorexa LIOK
21 [TocTpoenune ceuenui
TPOCHHE CEACHIH https://m.edsoo.ru/ec26feSd
KonTponbhas padota no teme
2 "[IpsimMbl€ U TUIOCKOCTH B bubnmnorexka HOK
npoctpaHctse. [lapaiensHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U MJI0CKOCTEN"
[TeprieHAMKYASIPHOCTH IPAMOU 1
23 HJ'I(I))CKO(iI/I'}l]'Ie l:IeH WK IJ)BI HbIC bubmmorexa [IOK
» HEPRERAHEYIED https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubmuorexa [OK
MEPUEHINKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsimMble mapaienbHble U bu6muoreka [JOK
25
MEPIEHINKYIISIPHBIE K TIJTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISPHOCTH bubnuotexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHIuKyIspHOCTH

bub6nmoreka [IOK

27
MIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsmoi bubnmoreka [JOK
MEePNEeHANKYISPHON MIJIOCKOCTH https://m.eds00.ru/635c¢5087
29 Teopema o npsmoit Bu6muoteka [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubanoreka [JOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsp U HAKIOHHBIE:
P yIop bubnunoreka LIOK
31 paccTositHue OT TOYKHU J0 MIIOCKOCTH,
. https://m.edsoo.ru/33c477d3
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
[lepnienquKymnsip U HaAKJIOHHBIE:
32 aCIz:TOﬂHI/IGYOT I;O‘IKI/I 0 MJIOCKOCTH bubmorexa [IOK
P il ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT NPSIMOM A0 TUNIOCKOCTH
[TepnienquKymsip U HaAKJIOHHBIE:
33 aCIZJTOﬂHI/IGYOT FF)O‘IKI/I 0 IJIOCKOCTH bubmmorexa LIOK
P il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IpSIMOM J0 TNIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
34 acchOﬂHHeYOT 1;0111(1/1 0 TJIOCKOCTH brbmmorexa [TOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IpsIMOM J0 TIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnuorexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
IBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroj, TUHEMHBIN yrom bubmuoreka [IOK
JBYI'PaHHOI'O yIJia https://m.edsoo.ru/c7c777ed
38 [TepnieHAMKYAAPHOCTD IUIOCKOCTEM: bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/66fefadd
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MPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHuKyISAPHOCTD MIIIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX bubamorexa LOK
U https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepnieHAMKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX bubmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o Tpéx nepneHANKYIApax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx nepHeHANKYIAPAX bubmmorexa [TOK
https://m.edso0.ru/9f246736
KonTponbHas padoTa no remam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mIockocTeil" u "YTiel MexX1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[loHsiTHe MHOTOTpaHHUKA, OCHOBHbIE
3JIEMEHThl MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHUKA
[Ipusma: n-yronbHast npu3Ma; rpaHu U
46 OCHOBAHHS IPU3MBI; TIpsiMasi 1 bubnmnorexa [JOK
HaKJIOHHAs TPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHAsl TOBEPXHOCTh PU3MBbI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [JOK

MapajieNenuIiel U ero CBOMCTBA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
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48

49

50

[Mupamuya: n-yrojapHas mupaMuaa,
I'paHy ¥ OCHOBAHUE MTUPAMHU/IBI;
OOKOBas M MOJTHAS TIOBEPXHOCTh
NUpaMUIb; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBUIbHBIE MHOTOTPAHHUKH:
MOHSTHE TPaBHIBHOTO
MHOTOTpaHHHKA; IPaBUIbHAS IPU3Ma
Y TIpaBUJIbHAS MUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
MIpaBWIbHBIN TETpa’ip; KyO

[IpencraBnenue o mpaBUIbLHBIX
MHOTOTPaHHHUKAX: OKTadp,
JOJICKadAp U UKOCAdP.

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

bubnunorexka LIOK
https://m.edso00.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOUKH,
MIPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpPUU B IUPAMHUJAX,
napajuleJIenunenax, NPaBUIbHbIX
MHOTOTpaHHUKAX

BrlunciieHue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bubmnoreka IIOK
https://m.edsoo.ru/b9e777d9

but6mmorekxa [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomaae 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IDIONIAh OCHOBAHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOY IIPU3MBI

but6mmoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tnomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbI, TEOpEMa O TIoLIan
OOKOBOM MOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/TBI
55 KonrponsHas pabora o Teme Bubmuoteka [JOK
"MHororpanHuku" https://m.edsoo.ru/a95t5c04
bub6nmoreka [IOK
n n
36 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
37 O6bEm npai AL https://m.edsoo.ru/235171b3
N bubmuoreka [{OK
38 OOBEM mpamHE! https://m.edsoo.ru/f47dfefd
b K
59 O0BEM TUpaMuIBI nbmmorexa L0
https://m.edsoo.ru/79¢10312
N bubnuoreka [{OK
60 ObbEM mipami eI https://m.edsoo.ru/2faadc3f
N bubmuoreka [{OK
1
6 OObEm mpi3mbI https:/m.eds00.ru/79853608
N bubnuoreka [{OK
2
6 OObE mpi3mbI https:/m.eds00.ru/1e053890
. bubmuoreka [{OK
63 06
EM IPHEMEL https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [IOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 06o0IIEHNE
65 cUcTeMaTu3aIys 3HaHUM. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue paccTosiHU: MEXy | bubnmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 TIPSIMOMU, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MIIOCKOCTH, MEXKIY
CKPEUIUBAIOIIUMHUCS MPSIMBIMU
67 HroroBast koHTpoIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CUCTEeMaTH3alusl 3HAaHHH.
Brruncnenue yrinoB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIzMI/I, 1 Bubmiorexa OK
. https://m.edsoo0.ru/56765e¢8b
MEXy MPSMOU U TIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
MIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,
bubnuoreka [IOK
1 IUaMeTp; TUIOMIAlb TOBEPXHOCTU 1
https://m.edso0o.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U
bubnunoreka LIOK
2 IJIOCKOCTH; KacaTelbHas IIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKON | bubnmnoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromias u oCh; | bubnmnoreka [JOK
IUIoIIaas OOKOBOM M IIOJTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka munuHpa.

6 CeueHns nuIMH pa (nnocxocnio 1 bubmmorexa LIOK

I N AP ’ https://m.edsoo.ru/016e25eb
napauieIbHON WIN
MEePIEHIUKYIISIPHON OCH IMJIMH]IPA)
bubmmoreka [JOK
7 Konunueckas moBepxHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yroIine KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM MOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3s ast ¥ OCh; IUIOIIAlh buGnuorexa [IOK
PasyIotl b; IO hitps://m.eds00.ru/897dd3b2
OOKOBOM U MMOJIHOHN TOBEPXHOCTH
YceuéHHBII KOHYC: 00pa3yIoNne u
9 BBICOTA, OCHOBa}i]I/ISI u goxifaﬁ bubnmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N306paxeHne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (II0CKOCTBIO, bubnnorexa [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3
BEPIIUHY)

11 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'paHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BMcaHHAS B bubmuotexka [JOK
MHOT'OTPaHHUK UJIN B TEJIO https://m.edsoo.ru/0Ob136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC but6mmoreka [IOK
CBOICTBA 00BLEMOB TET https://m.edsoo.ru/26a03fb7

N bubnuorexa [JOK
14 O0Bé a, KOHyca
PEM IHTIHIAPA, KOy hitps://m.eds00.ru/5513d87b
but6mmorexa [IOK

15 O0BEM mapa u wiomaas chepsl

P A, chep https://m.edsoo.ru/d189bde2
Bbubnnorexa IHIOK
16 [Tomo6HbBIE TeNa B MPOCTPAHCTBE. 1

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHONICHUST MEXKTY TUTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 Konrponsnas pabora mo remMmam bubnuoreka [JOK
"Tena Bpamenus" u "O0beMb! Ten" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha nmiockocTH U B bubnmnoreka HOK
MIPOCTPAHCTBE https://m.edsoo.ru/Scaefc1b
bubnuoreka [IOK
19 CnoxeHue ¥ BbIYMTaHUE BEKTOPOB
https://m.edsoo.ru/23f4f089
bub K
20 YMHOKEHUE BEKTOPA HA YUCIIO uommorexa T10
https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
bubnuoreka [{OK
21 HEKOMILJIAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napamnenenunena
Pemrenue 3amau, cBA3aHHBIX €
22 MIPUMEHEHHUEM TIPaBUJI JEUCTBUH C brbmmorexa [TOK
P PapiiA https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 MPU PEIIEHUH T€OMETPUUECKUX bubmorexa HOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronbHas cucreMa
24 KOOPJMHAT B IPOCTPAHCTBE. bu6muoreka [JOK
Koopaunatsl Bextopa. [Ipocteiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOPJAMHATAX
)5 VYroa Mexay BEeKTOpaMH. bubnmnorexa [JOK
CkansipHO€ TTPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8etbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrtponsHas pabora o teme

bubnunoreka LIOK

27 "Bextopel KSOPHHHaTH B ! https://m.edsoo.ru/77¢c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IIEeHNE 1

)3 cucteMmaTusanus 3HaHui. OCHOBHBIS | bubnuorexa [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUHU
[ToBTOpenue, 0600IIeHNE 1

79 cucteMaTusanus 3HaHui. OCHOBHBIS | bubnuoreka [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
IToBTOpEeHME, 0000IIEHNE U

30 cHUCTeMaTH3alvs 3HaHUK. 3amauun | bubnuoreka [IOK
IUIAaHUMETPUU U METOJBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHue, 06001IeHNE 1

31 cucTeMaTu3als 3HaHui. 3anauun | bubmuoreka [{OK
IUITAHUMETPUUA U METOJIbI KX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IeHNE 1

3 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bubnunorexa LIOK

33 HToroBasi KOHTpOJIbHASA paboTa 1 hitps://m.cdsoo.rw/ec24dfc?

34 [ToBTOpeHue, 06001IeHNE 1 1 bu6nunoreka LIOK
CHCTEMATHU3AIUS 3HAHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NMPOIrPaMMbl CpeHero o01ero 00pasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBath MOHIATUSIMH: TOUKA, MPSMAasi, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX MPHU PEIICHUHU
' reOMETPUUYECKUX 3a7a4
- OnepupoBarh MOHATHUSAMH: TNapalieIbHOCTh W MEPHEHAUKYIIPHOCTh
' HNPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloNOKEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JABYI'PAaHHOTO YIJia,
7.5 pedpo ABYIpaHHOTO yTiia, TUHEHHBINA YToJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIo yria
6 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPAaBUIIHHBI MHOTOTPAHHUK
"7 Pacrio3naBaTh OCHOBHBIE BUIBl MHOTOTPAHHUKOB (THpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNienumnes, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
. knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSAMbIE W HAKJIOHHBIE TMPU3MBI,
napaieJIenuIe/Ibl)
=9 OnepupoBaTh MOHATUSMU: CeKyIas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATh TPHUHIUIBI  MOCTPOCHHUS  CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METO/] CJIEZOB
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJI€[OB, BBINOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3amaun Ha HaAXOXAEHUE T€OMETPUUYECKUX BEIUYHMH MO 00pasiam
WA alrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI NP
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad HAa BBIYUCIICHUE
pacCTOSHUN MEXIY IBYMSI TOYKAMH, OT TOYKHU 10 MPSAMOM, OT TOYKHU A0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIIMMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXOXIEHUE F€OMETPUUECKUX BEIMUYUH 110 oOpa3nam
WY aIrOpUTMaM, INPUMEHSsS W3BECTHBIC AHAIMTHYECKUE METOABI IPH
pELICHUU CTaHJAPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYKMCIICHHE YITIOB
MEXKIY CKPEILIMBAIOIKUMHUCI IPSIMBIMH, MEXAY NPSMOH MU INUIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Bbruucnare 00BbEMBI M IUIOIIAAM IOBEPXHOCTEH MHOI'OIPAaHHHUKOB
(mpu3ma, nupamMuaa) ¢ NpuMeHeHUEM (GOpPMYJl, BBIYUCISATh COOTHOIIEHUS
MEXY IUTOIIASIMU MIOBEPXHOCTEH, o0bEMaMu OJI00HBIX

MHOTI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpPUS B IIPOCTPAHCTBC, LCHTP, OCb H

TUTIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUU (PHUTYPHI

N3Bnekarp, mpeoOpa3oBbIBATH M HMHTEPIPETUPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEeACTaBICHHYIO Ha
YepTexKax U PUCYHKAX

[Ipumensats reomerpuueckue (akThl JUIsI PEHIEHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJararmlluX HECKOJIbKO IIAroB pELICHMS, €CIU YCIOBHS
MIPUMEHEHUs 3a1aHbl B IBHOU (hopme

[IpumensaTs mnpocTelime MNporpaMMHBIE CPEACTBA H  BJIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATECMATHYCCKUX 3aKOHOMepHOCTeI‘/’I B IIpUpoJAc u

JKU3HH, paCliO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATh MOTyYeHHbIE 3HAHUSI HA MTPAKTHKE: aHAIM3UPOBATh pPeabHbIE
CUTyallud M TPHUMEHATHh HU3YyYEHHbIE MOHATHS B IIpOLECCe MOMCKa
pelieHns MaTeMaTHYECKU chopMyITHPOBAHHOM pooIeMbl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUECKUX MOHATHH U
TeopeM, armapara ajiredppl, pemarh NpaKTUYeCKUe 3a/1auk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIUIMHIPUYECKAsl TOBEPXHOCTH, 00pa3yrolne
6.1 UUJTUHAPUYECKOW TOBEPXHOCTH, LHWIMHIP, KOHUYECKash IMMOBEPXHOCTD,
' oOpa3ymomue KOHHYECKOHM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBaTs B3auMHOE pacnoiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MIIOIIAAM TOBEPXHOCTEH Tel BpalleHUs,
. T€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHMCAaHHBI B cdepy u
6.7 ONMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOITOTPAHHUK WIH TEJIO
BpallleHus
6.8 BbIUMCHIAT COOTHOWIEHHMS] MEXIy IUIOMIAAMH TMOBEPXHOCTEH H
' 00BbEMaMH MTOJOOHEBIX TEI
6.9 N3o0paxars u3ydaembie (GUTYpPHI OT PYKH U ¢ IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BeImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUsS Tell
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPe0OpPa3OBLIBATh WH(GOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, TMPEACTABICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh TeoMeTpuuecKrue (PaKThl AJS PEIICHUS CTEPEOMETPUUECKIX
6.12 3a/1a4, MPEANoJaraloluX HECKOJIbKO IIaroB PELICHHUs, €CJIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SBHOU popme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGLHCHHTB, KakKuMH CBOMCTBaMU OHH

o01amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CI0OKCHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATHEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENEHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENECHUE, PAaCKiIaibIBaTh BEKTOP MO

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaB8.TB IIJIOCKOCTh YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOPpAMUHAT

6.19

6.20

Pemarsn HpOCTCﬁIHHG rCOMCTPpHUUYCCKUC 3aJa4ud Ha JIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOAa

Pemarsn 3aJadd Ha A0Ka3aTCIbCTBO MATCMAaTHYCCKUX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MAaTCMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEeHIIME NPOrpaAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PECHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJIE H

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHATH TOJydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallud U TPUMEHSATh H3y4EHHbIE TOHATHS B IpoIecce
MOHUCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHbIE CUTYAllMUd Ha S3bIKE T'€OMETPUH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKUe 3a/1auk, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BCINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

7.1

7.2

I'eomerpus

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  TMOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacnosokeHue OpsAMBIX B IPOCTPAHCTBE:  IEpECEKaIoLIUecs,
napajuiefibHble U CKpeluBaromuecs mnpsmbie. [lapamnensHOCTh MPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajljiesIbHbIE IMpsiMble B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MApPAJICNBHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHAIPABJICHHBIMU CTOPOHAMH, YroJl MEXAY TMpSAMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauleNbHbIe MIOCKOCTH, CBOWCTBA MapaljiebHbIX
wiockoctei. Ilpocreiimme npocTpaHCTBeHHbIE (UTYPHI HAa IUIOCKOCTH: TETPAadIp,

Ky'6, mapaiCICnumIica, moCTpOCHUEC ceuyeHH I

7.3

IlepneHAUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIICIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOMU IEPIIEHAUKYIISAPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIMS (PUrypsl Ha INIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
MpU3HAK  MEPHEHAUKYJISAPHOCTH  JBYX  IUlockocted. Teopema o Tpéx

MNEpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJIbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroiabHas
npu3Ma, TpaH M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsAMOYroJIbHBIN I1apauIeIICIIUIIE
U ero cBoicTsa. [Iupamuaa: n-yroipHas nupamuia, TpaHd U1 OCHOBaHUE IMHUPAMU/IBI,
OOKOBasi U IMOJIHAS MMOBEPXHOCTh MHUPaMM[IbI, NPaBUIbHAS U yCeUEHHAs MUpaMUJa.

JIeMEHTHI INpu3Mbl MW IMHUPAMHUIBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUC




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPaMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPABUIBHBINA TeTpasap, KyO. IlpeacraBienne
O TMPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKa’daAp U ukocadapyrue CeuyeHus

IMPU3MBI 1 TUPAMUBI

CuMmmMerpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MUPAMMJIAX, APAJUICICIIUIIEIaX, TPABUIBHBIX

MHOTI'OrpaHHHUKax

Brruncnenue 31€MEHTOB MHOTOTpAaHHHMKOB: pEOpa, nuaroHanu, yriubl. I[lnomansb
OOKOBOM IMOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH TNPSAMONW MpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
MIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MNUpaMHIbl, TeopemMa O IUIOIAIn

yceu€HHoi nupamupl. [lorstue 06 06béme. OOBEM MUpaMuIbl, IPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY TUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘-ICCKaSI IIOBCPXHOCTD, 06pa3y10nme I.IHJIHHI[pH‘lCCKOfI IMMOBEPXHOCTH, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBEPXHOCTHU. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMMOBCPXHOCTD,

o0pa3yrolas 1 0ch, TUIOIIA/lb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
onaab OOKOBOM M TONHOM MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyrouiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIoLalb NOBEpXHOCTH ceprl. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIIOCKOCTHU. PaSBépTKa HUJIMHApPA U KOHYCa

6.5

KomOunammu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIHMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpalllICHUSA

6.6

[Tonstne 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajiesienunea W ciaenctBus w3 He€. OOBEM IMIUHIpA,

konyca. O0bEM mapa u mionaab chepsol




[Tomobuple Tema B mpoctpaHcTBe. COOTHOMICHHS  MEXKIY  IUIOMIASIMU

07 MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauieIbHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILNHY), CEUECHUS 11apa
Bexktop Ha miockoctd U B mpocTpaHcTBe. ClIOKEHHE U BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToi Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY NPAMBIMU W INIOCKOCTAMMH.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1av




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOoOBaHNS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J0Ka3aTeNbCTB, aJrOpUTMaMU peElICHHs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATH MOHATHSMM: OIpeNeNeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, J0KAa3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTHBOIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIHH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUS TIpU pPELIEHUU 3ajad,
OLICHUBATh  JIOTMYECKYIO  HIPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEpUPOBATh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpALUU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONUCaHUs pealbHbIX MPOLECCOB U SBJICHUHN U IIPU PELICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX INPEAMETOB; YMEHHE
ONEepUpPOBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBarh MOHATUSAMU: HaTypalbHOE YHCIIO, IEJI0€ YHCIIO,
CTENEHb C LEJIBIM I10KA3aTEIEM, KOPEHb HATypaJIbHON CTENIEHHU, CTENIEHb
C paluOHaJbHBIM  TIOKa3aTelieM, CTENeHb C  JAEWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YMCIa, CHUHYC, KOCHMHYC M  TaHI€HC
IIPOU3BOJBHOTO YHCJIA, OCTATOK IO MOIYJI0, PAlUOHAIBHOE YHCIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
palOHAIbHBIX, JECHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKK JIETMMOCTH, HAaUMEHBbIIMHA OOIIMH AETUTeNlb U HauMeHbIee
o01iee KpaTHOE, aNropuT™M EBKIMIA MU PEIIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapupmMamu, npeodpa3oBaHus IPOOHO-paAllOHATBHBIX

BBIpa)KeHHfI; YMCHHUE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apudmeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeYyHO yObIBaromiasi TeOMETpHYEcKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C TIOMOIIbIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpoBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMIIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass W  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKue IEHCTBUA C KOMIUIEKCHBIMU YHCJIaMH; TPUBOJIUTH
OPUMEpPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHe onepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHME peEllaThb YypPaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILIBIO DPA3JIMYHBIX MPUEMOB; pEIIAThH
YPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C NApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI [UIsl PELICHHUs] MaTeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3IuvHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (QYHKIHMH, HaUOOJIblIee U HAaUMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEKYTKE, HEMpepbIBHAs (DYHKIMS, aCUMITOTHI rpaduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YyMEHHE HAXOIWUThb aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUSA, YacTHOIO U
KOMIO3UIMN (YHKIUI, HAXOAUTh ypaBHEHUE KacaTelbHOW K rpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh NPOU3BOIHBIE 3JEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh IPOU3BOJIHYIO JI HCCIEAOBAaHUA (YHKIIHIM,
HaXOJUTh HAMOOJbIIME M HAUMEHBIIWE 3HAUYE€HUS (QYHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaIN3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXAECHUS HAWIy4IIEro

p€miCHUA B NPHUKIIAJAHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHWYCCKUX M




(bU3HYeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATHUYCCKOI'O MOI[CJII/IpOBaHI/ISI C

MOMOIIbI0 ¢ depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
byHKUIMsA, KOMIO3UIMSA (QYHKIUH, TUHEWHas (YyHKUIWs, KBaJpaTHYHAs
byHKIHS, parmoHanbHas byHKIHS, CTeNeHHas byHKIIHS,
TpUrOHOMETpHYeckre  (yHKIHH, O0OpaTHbIE TPHUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKLUUU; yMEHHUE
CTpOUTh TpapUKU H3YyYCHHBIX (YHKUIUH, BBIIOJIHATH MPeoOpa3zoBaHUs
rpaduKoB (GYHKLUH, UCIIOIB30BaTh TpapUKH 1151 U3yUEHHs POLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB M
3ajjay U3 peabHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIIB30BaTh CBOMCTBa W rpadukm QyHKOMA yis
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ MapamMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTU yNpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BaThb IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apudmMeTHueckoe, MeIUaHa,
HauOoJblllee W  HaUMEHbIllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa; yMEHHE W3BIIEKaTh,
MHTEPIPETUPOBATh MH(GOPMAIMIO, MPEACTABIECHHYI0O B TaliuIax, Ha
quarpaMmax, rpagukax, OTpaXarollyto CBOMCTBA peaIbHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U THarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO JHarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4dailHOE
COOBITHE, BEPOSITHOCTH CIIY9allHOTO COOBITHS; YMEHUE BBIUUCIISTH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpaUUeCKUX METOJIIOB; HPUMEHSThH
(GOpMyITbI CIIOKEHUS W YMHOXKEHHUS BEPOSITHOCTEH, (POpMYITy IOIHON
BEpOSATHOCTH, hopmyny bepHyiin, koMOnHAaTOpHBIC PaKThI U GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepPUPOBATH
NOHATUSIMH: CIIydaiiHas BEJIWYHMHA, paCIpEIeICeHUe BEpOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHS M CTAHJAPTHOE OTKIOHCHHE
CIlydallHOW  BEJIMYWHBI, (QYHKIHUUA paclpeleNieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TOKAa3aTeIbHOTO W HOPMAJBHOTO pPacHpeesCHHIA;
YMEHHUE WCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpPENCICHUH JUIs
peIIeHUsT 3a]a4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAaHUI, YMEHUE MPHBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCEI B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE ONICPUPOBATh MOHSATHSIMH: COYCTaHUE, TIEPECTAHOBKA,
YHCIIO COYETAaHWM, YHCIO TIePecTaHOBOK, OmMHOM HpioTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKThl M PACCYXKICHHUSI IS PEIICHHS 3144,
OIICHHBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTar

VYMeHue onepupoBaTh IMOHATHUAMHU: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JIBYTPaHHBIA Yyroj, TPEXTPaHHBIM yroj, CKpelIMBAIOLIUECs MpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON U IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelleHnn 3a1a4 U3ydeHHble (AaKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOWIETO MHpA; CTPOUTH
MaTeMaTUYeCKUe MOJENHM C IOMOIIBI0 TI'€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN

10

YMeHue onepupoBaTh MOHATUSIMH: IIOMAAL (GUTYpPHI, 00bEM (QUTYpHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, HUpaMuaa, (Gurypa U TOBEPXHOCTH
BpalleHus1, MWINHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

MPSAMOYTOJIBHOTO TapajuieNenuneaa, NUpamMuasl, MPU3MbL, LWIAHIPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHMs] KOHYCA M LIWJIMHJIPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTU
BpalICHUs, UX CEUYECHHUS], B TOM YUCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHBHO
dbopMynupoBaTh OMpeesieHns 3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
0 CBOHMCTBax W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuioo ¢Guryp Imo
pa3NUYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUMA

11

12

13

YMeHue omnepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CAMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuE TMOA00Ms, MOAOOHBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad9; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IIMHA,
yroj, IUIOIMIAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MPEIMETOB M U3 PEATbHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmAab, OOBEM, TUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, TIPU3MBI, KOHYCa, IIWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, MPSIMOYTOJIBHOTO MapaljiesienuIea, MUPaMUIbl, TPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHUE HaxOJUTh OTHOIIEHHE OO0BEMOB

1oJI00HBIX QUryp

YMeHue oneprupoBaTh NOHATUSMU: MPSIMOYTOJbHAs CUCTEMa KOOpMHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEICHNE BEKTOpAa Ha 4YMCJIO, Pa3jiokKEeHHE BEeKTopa Mo Oas3ucy,
CKaJIsIPHOE TIPOM3BEJIEHUE, BEKTOPHOE IPOMU3BEACHHE, YIOJl MEXIY
BEKTOpaMU;, YMEHHE UCIOJIb30BAaTh BEKTOPHBIA M KOOPJIWHATHBIN METO/
JUTSL  peUIeHHs] TEOMETPUUYECKHX 3aJad H 3a7ad JpPYrux Yy4eOHBIX
MIpeIMETOB

YMenue BbIOMpaTh TOAXOMALIMN METOJ JUIS pelIeHHs 3aauu;
MOHUMAaHWE 3HAYMMOCTH MAaTeMaTUKH B W3YYCHUH TPUPOJHBIX H
OOLIECTBEHHBIX  MPOIECCOB U  SIBICHUN; YMEHHE paclo3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




INpUMEPBI MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUA  POCCUHMCKOM W  MHPOBOU




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Kon

1 Yucna v BIYKCICHUS

1.1 Harypanbnslie u niensie ynucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

- Panyonanenele  uuciaa. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOH, IPOLICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypaibHOH creneHu. JleiicTBus ¢ apudmeTnyeckuMu
' KOPHSIMHM HaTypaJbHON CTEIIEHH

14 Crenens ¢ nensiv nokaszareneM. CTEneHb ¢ palMOHAIBHBIM NT0Ka3areneM. CBoiicTBa
' CTENEHU

Ls CuHyC, KOCMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuyHble U HaTypaJbHbIE JOrapuPpMbl

JeiictBuTtenpHble uyncna. ApupMeTHYecKHe Onepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yucinamu. [IpubnnxEnHble BBIYUCIECHUS, IPaBUIa OKPYIJIEHUS, IPUKUKA U OL[CHKA
pe3yJspTaTa BBIYUCICHNUN

1.8 [Ipeobpa3zoBanue BeIpaxeHUN

1.9 KommnekcHele yncna
2 YpaBHEHHS U HEPABEHCTBA

2.1 Hensie 1 1poGHO-paliOHaIbHbIE YPaBHEHUS

2.2 HppauronanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

24 [Toka3arenbHble U TorapupMUUYEcKre ypaBHEHUS

2.5 Lenblie u 1poOGHO-palIOHaNTbHBIE HEPABEHCTBA

2.6 HppanuonaibHble HEPaBEHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapupMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckne HEpaBeHCTBA

2.9 CucTtemsbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH

2.11

Martpuia cucteMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIbl




3 DOyHKINUH U TpaPUKH
31 OdyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC
' ¢ynkuuu. Yérneie u HeuéTHbIe pyHKuuU. [lepruoanyeckue GyHKIUNA
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimun. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOmocTosiHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKnud. Haumbomnblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU Ha IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM W IedbIM Moka3arteneMm. E€ cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHMSI TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpuIecKkas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Hagana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gpynkiuu. [TponsBoaHbIe 31€MEHTAPHBIX GYHKLINH
[IpumeHeHHe MNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxneHne HanOOJbIIEro U HaUMEHbBIIEro 3HAaYeHUs] (PYHKIMMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu Haji MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS




7.5

KoopauHatsl 1 BEKTOPBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemaTrka: anrebpa v Hadaia MaTeMaTHIECKOTO aHAlIN3a, TEOMETPHSI.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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