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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIHYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HAEaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YUYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH 4enoBeka. OpHeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXKEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEIIHOTO IMO3HAHWS W aKTUBHOIO
npeoOpazoBaHusl  AEUCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM NE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amaya (opmMupoBaHHsS y OOYYarONIMXCs MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHus mporpaMMmbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE Ppa3BUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOyYarOIMXCs CPEIHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTUYECKUE YMEHHS, CBSI3aHHbBIC
co crenuPuKoO TEOMETPHUH H HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh TE€OMETpPHUIO Ooee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOGECCUOHATBHON JEATEIbHOCTH.

JlocTikeHHe 1eTu  OCBOCHMSI MPOrpaMMbl OOECIEUMBACTCA pEHICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCs:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIITUM MUPOM;

e (opmMupoBaHue TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHue yMEHHsS paclo3HaBaThb Ha YepPTEkKax, MOJCISIX U B
peabHOM MHUpPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBaMH;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4Jaronmxcsi, MO3HABAaTEIbHOW  AKTUBHOCTHU,  HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallMsIX M TPU WM3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IMPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCs B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpa3a MPOBOJUTCA C ONOPOM Ha
HaIJIIHOCTh, @ OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHbBIE copepikarelibHble TuHUN Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Teyia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpeneleéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOYy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yuenue reomerpun orBoautes 2 daca B Henemo B 10 kimacce n 1 vac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; YrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napayjiesenunea; IoCTPOCHHE CEYEHU.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApAUICIbHbIE W TMEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B MPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yrJa.
[lepnenauKyIIlp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TOPOEKIUs  (QUIypsl HAa  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKocTer. TeopeMa 0 TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs ¥ MOJIHAS TIOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yceu€HHas MNHUpaMuja. OJNEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs MHPAMUJIa; NpaBUJIbHAs TPEYroJibHash MUpaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBienwe o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Bbruncnenne 31€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHaylid, YIJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 o00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY ILIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpaimenus

[unuuapuyeckas MMOBEPXHOCT, oOpa3yroriue HUIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOM MOBEpXHOCTU. L[lumuHIp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMmOuHnanuu Ten BpalleHuss YW MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJILHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomass chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMIPAaBUJI JEUCTBUU € BekTopamu. [IpsMoyrosnbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekTropamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTrO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

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

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4, pelIeHnH, paccyXIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOLLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JAEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccur W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYICCKUX MPOIIECCOB HA COCTOSIHHE MPUPOTHONW M COITUATBHOMN
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY’KAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUYECKOW MeATEIBbHOCTH, JTaloB €&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS [HMBHIN3ALMHW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCIBCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro IMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vnueepcanvuvie  nosmasamenvmvle  Oeiicmeus,  obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYICarwe2o  Mupa;,  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIBIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENeNCHUS]  TOHATHH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOAWTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABISATH ACPUIUTH UHPOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MH(GOPMAIINIO, TIPEJICTABIATh €€ B pa3Iu4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopmaIu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KommynukamueHuvle Oelicmeus, obecneuusarom

copMUpO8aHHOCMb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OOwmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOI Gopme GpopMyIrUpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJB30BATh  MPEUMYLIECTBA  KOMAaHIHOM U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, paclpeAeaTh BUAbI paboT, 10roBapUBaThCs, 00CYKIATh MPOLIECC
U pe3yJsibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJIaja B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanonvie  pezynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPILIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPSMasi, IIIOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TIJIOCKOCTEHN.

KnaccuguiupoBaTe B3aUMHOE pacIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYI'PAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPABUJIbHBIN MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN NapaJijIeNIeuIe1, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kkinaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeUue bl ).

OmneprpoBaTh MOHIATHIMH: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YS METOJ, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJENOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Permats 3aaun Ha HaXOXKICHHE TEOMETPUIECKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSST W3BECTHHIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSHUM MEXIY IBYMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permats 3aaun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHHIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJICTAaBICHHYIO Ha YEPTEKaX U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATH MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA MW BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWUS HA IMPAKTHUKE: aHAIU3UPOBATH pPEaAIbHBIE
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCcKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIENO0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHIATHI U TEOpEM, annapara ajareopbl; pemarth
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, 0OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMYeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM TeN  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKOJO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucnasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBepXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIMIO 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 YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAJIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAraroluX HECKOJIBKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemiatp 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0JICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WJIu allrOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOoAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eck CcHOpPMYIMPOBAaHHON TMPOOJeMBbl, MOJIETUPOBATh pEaJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOEHHBIE MOJIEIN C
WCITOJIb30BAHUEM TEOMETPUUYCCKUX TTOHITHI M TE€OpEM, ammapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBI3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubnnoreka IIOK
I Baenenue B crepeomerpuro 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [HOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6nuoreka [IOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1¢209¢37
bubmmoteka [IOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubmuotexa [JOK
9 1
6 OOBEMEI MHOTOrpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubmmorexa [IOK
P ’ P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
©J1a BpatieHus https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHHs IIIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CeperHbI OTpe3Ka
[TonsaTus: nepecekaromuecs
IJIOCKOCTH, NIEPECEKAIOIINECS MTPsIMast 1 bubmmorexa [TOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTb
[TonsaTHA: nepecekarommecs
IJIOCKOCTH, NTEPECEKAIOIINECS MTPsIMast 1 brbmmorexa [TOK
> 1IEP P https://m_edsoo.ru/db685¢73
U TUIOCKOCTb
3HAKOMCTBO C MHOTOI'PaHHHMKAaMHU,
n300pakeHNe MHOTOIPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTekax
HauanpHabie cBenenus o kyoe u
AMILIE A3pE o1 1 bubnmnoreka [JOK
UpaMu/Ie, X Pa3BEPTKU U MOJICITH.
PaMIAS, TX pasBep https://m.edsoo.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
bubnunorexa LIOK
HauanpHbie cBenenus o kyoe u 1

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




NUpaMue, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

ITonsatue 06 akCHOMaTUYECKOM

bubnunoreka LIOK
7 MMOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHH U CIICACTBHUS U3 HUX
INousarue 06 aKCHOMAaTHIECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmorexa LOK
' https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
IlousiTne 06 aKCMOMaTUYECKOM
9 ocTpoe cTepeome aKCHO bubmmorexa [OK
IIOCTPOEHUHU CT METPHUHU: aKCHOMBI
P PEOMETP https:/m.edso0.ru/65c6b106
CTEPEOMETPHUU U CICACTBUS U3 HUX
ITousitre 00 aKCHOMATUYECKOM
10 0oCTpOE cTepeoMe aKCHO bubmmorexa [TOK
IIOCTPOEHUHU CT METPHUHU: aKCHOMBI
p P p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHoe pacnionoxeHue npsmbIx B
11 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubmuoreka [IOK
napajijIeJIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
TIpsIMbIE
[TapannenbHOCTh TPSIMBIX U
MJIOCKOCTEH B IPOCTPAHCTRBE:
bubnunorexa LIOK
12 NapajuleIbHbIC NPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U
13 IIJIOCKOCTEN B IIPOCTPAHCTBE:! bubmuoreka [JOK
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
but6mmoreka [IOK
14 VYIIIBI ¢ COHANPABIEHHBIMU

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




CTOpOHaAMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
napauieNibHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajyieNbHbIX INIOCKOCTEN buomorexa LIOK
p https://m.edsoo.ru/e504d656
[Ipocreiimme mpocTpaHCTBEHHbBIE
19 (burypsl Ha MIOCKOCTHU: TETPad, buomorexa LIOK
yp - TeTpasip, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
bubnunoreka LIOK
2 I1 i
0 OCTPOCHHE CEHCHI https://m.edsoo.ru/1d434d0f
bubmmoteka IIOK
21 I1 i
OCTPOCHUE CCHCHHU https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYAAPHOCTD MPSAMOU U
23 HJI(I:CKOCTI/I'}II'IC I;IeH WK IJ)IH HbIE bubnmorexa LOK
- HICPTICHAMIYIIP https://m.edsoo.ru/b19f6asd
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsimMble mapasenbHble U bu6muoreka [JOK
MEPIEHINKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIEe U bubmuorexa [IOK
MEPUEHINKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJIApHOCTH bubmmoreka [JOK




pr[MOﬁ H IIJIOCKOCTHU

[Ipu3Hak nepneHaAuKyJIApHOCTH

https://m.edsoo.ru/f85bfc46
bubnunorexa LIOK

27
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema o npsmoit bubmuoreka [JOK
NEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePHEHIUKYISIPHON MJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bbu6moreka [JOK
MEePHEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKymsip U HAKJIOHHBIE:
31 aCPCTosIHHeYOT IT)OLIKH 0 IJIOCKOCTH bubmmorexa [TOK
P fI ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnenauKynsp U HAKIOHHBIE:
32 aCCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH bubmmorexa [TOK
p fl ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT IPsIMOM J0 TIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
33 a(f)CTOHHI/ICYOT I;O‘IKI/I 0 IIOCKOCTH brbmmorexa [IOK
p f[ ’ https://m.edsoo.ru/a5Sb7b8e3
paccTosiHue OT NPSIMOM A0 TUNIOCKOCTH
[TepnienquKymnsip U HaAKJIOHHBIE:
34 a(i:To;IHHCYOT IT)quI/I 0 IUIOCKOCTH brbmmorexa [TOK
p 'EI ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM A0 TUNIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXIY bubnmnoreka [JOK
MNPAMOU U TJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TMHEUHBIN yroi bubmuorexa [IOK
JIBYI'PaHHOI'O yTIJjia https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JIBYTPaHHOIO yIia https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYASAPHOCTD IOCKOCTEM: bubnuoteka [JOK




MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHquKyISIPHOCTD MIJIOCKOCTEM:
39 np£3HaK ne[})]negnHKynﬂpHOCTH JBYX bubmmorexa [IOK
& https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
IlepneHuKyISIPHOCTD IIJIOCKOCTEM:
40 Hp§3HaK negneinnxynapHocm JBYX bubmmorexa LIOK
u https://m.edsoo.ru/ba75dc57
IJIOCKOCTEMN
41 TeopeMa 0 TpEX NepHeHANKYIIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIIApax bubmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHANKYIsIpax buomorexa LIOK
https://m.edsoo.ru/91246736
KonrtponsHas pabora no remMmam
44 "IlepnieH IMKYISIPHOCTD NPSMBIX U bubnmnoreka HOK
miockocTeil" u "YTibel MeXIy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
AJIEMEHTBHl MHOTOTPaHHUKA,
45 BBIITYKJIBIE U HEBBIITYKIIBIE bubnmorera LOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOT'OTpaHHUKA
[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, NpAaMOYTroJIbHBIN bu6muoreka [IOK

MapasiesienuIel U ero CBOMCTBa

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




48

[Mupamuna: n-yroipHasi MMpamMuza,
rpaHd 1 OCHOBAHUC ITUPAMUBI;
OOKOBast ¥ OJTHAsI TOBEPXHOCTh
nupaMubl, IIpaBUJIbHaA 1 yceqéHHasl
nupamuIa

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBUIBbHBIE MHOTOI'PaHHUKHU:
MOHSTHE MTPABUIBHOIO
MHOTOTpaHHHKA; IIPaBUIIbHAS IIpU3Ma
Y IIpaBUJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojbHas nupaMuaa u
MIPaBWIbHBIN TeTpadip; KyO

bubnuoreka [IOK
https://m.edsoo.ru/074c8865

50

51

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

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUH B IUPaMUIax,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

bubnuoreka [{OK
https://m.edsoo.ru/a0fdd5bf

bu6nunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

Brruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: pE€Opa, AMAaroHau,

YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOMIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBON MOBEPXHOCTHU
NPSAMON MPU3MBbI

bubnunorexa LIOK
https://m.edsoo.ru/6¢cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

54

[Tnomans 60KOBOI MOBEPXHOCTH U

bubnunoreka LIOK




IIOBEPXHOCTHU HpaBHHBHOﬁ

MUPaMHU/IbI, TEOPEMa O IUIOIIAJN
OOKOBOI TTOBEPXHOCTH YCEUEHHOM

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

MU PAMH/TBI
55 KontposbHas pabota mo teme bubnmnoreka HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95t5c04
56 [TonsTre 06 00BEME bubmmorexa [IOK
https://m.edsoo.ru/7ad0020b
. bubnuoreka [{OK
57 0
OObEM mHpaMitE! https://m.edsoo.ru/235171b3
N bubnuoreka [{OK
>8 O6bEm mipami b https://m.edsoo.ru/f47dfefd
N bubnuoreka [IOK
59 OObEM mipaviLo! https://m.edsoo.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mHpamHE! https://m.edsoo.ru/2faadc3f
bubmmoteka IIOK
1 "
6 O0bEm npH3MbI https://m.edsoo.ru/79853608
bu6mmoreka IIOK
) "
6 O0bEm npHaMbI https://m.edsoo.ru/1e053890
" bubnuotexa [JOK
63 O0bem mpHaMbl https://m.eds00.ru/482d3f51
64 KonrponsHas pabora no teme bu6muoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3alus 3HaHH. bubnuotexa [JOK

[TocTtpoenue ceueHuii B
MHOT'OT'paHHUKC

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




[ToBTOpeHue, 0600IIEHNE
cucTreMaTHu3alus 3HaHuH.

66 Brrunciienne pacCTOSHUM: MEXKIY | bubnmnoreka HOK
JBYMsI TOUKaMH, OT TOUKHU 110 TIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JO INIOCKOCTH, MEXKIY
CKPEIIHMBAIOIIMUMUCS MPSIMbIMU
bubnunoreka LIOK
67 HToroBast KOHTpOJIbHAS paboTa 1 hitps//m.edsoo.rw/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alUs 3HAHUH.
Beruucnenue yrioB: Mex /1
68 CerIHI/IBaI-OH_IZIFMI/IC}I HpHML};MI/I, 1 buGnuorexa [IOK
. https://m.edsoo.ru/56765e8b
MEXy NMPSAMOM U IIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 63

[MPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Jlara nupposbIe
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
bubnunoreka LIOK
1 JTUaMETp; TUIOIIab TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IIJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha | bubanorexa [JOK
mwiockocty. CedeHus mapa https://m.edsoo.ru/bc15f7{2
unuuapuyeckas TOBEPXHOCTb,

4 o0pa3yroIne UIMHIPHIECKOM | bubmuorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MOBEPXHOCTh, 00pa3yromas U OCh; | bubmuoreka [JOK
I0IIa1b OOKOBOW U TIOJTHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3obpakenue muimHapa HA
MII0CKOCTH. Pa3BEépTka muuHapa.

6 Ceuenus muIMHIpPa (MIIOCKOCTHIO 1 bubmmorexa TIOK

. p ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON WK
MEePIEHAUKYISIPHON OCH LIJIMH]IPA)
bu6muoreka [IOK
7 KoHnnyeckas noBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHME U BEPIIMHA,

8 oOpa3ymollas 1 och; IJI0Ab bubmmorexa [TOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
VY ceuéHHbIi KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/IH u goxz};l: bubmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TJIOCKOCTBIO, bubmmoreka [JOK
MapasuiebHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXOISIIEH Yepe3
BEPLLIUHY)

1 KomOunamms ten BparieHus u bubmuorexa [IOK
MHOT'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuk, OMCaHHBIA OKOJIO

12 cdepsrl; cepa, BOUCaHHAs B bubnmnorexa [JOK
MHOT'OTPaHHUK UJIH B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 00BEMOB TEI https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 OGbEM LiHApa, KOlyCa https://m.edsoo.ru/5513d87b
. bubmuorexa [JOK
15 OObEM tapa it MIOAS ChepEI https://m.edsoo.ru/d189bde?
16 [TonoOHbIE TENa B MPOCTPAHCTBE. bubmorexa [IOK

https://m.edsoo.ru/810cf1eb




COOTHOIICHUST MEXKIY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMHU
MOTO0HBIX TEJ

17 KonTponbnas pabora no remam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJI0CKOCTH U B Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CnokeHue U BRIYUTAHNE BEKTOPOB bubmorexa [IOK
P https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0
MHOIKCHHE BeKTOpa Ha JHe https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMILIAaHAPHBIM BEKTOpam bubmorexa [IOK
P paM- https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3ama4, CBSI3aHHBIX C
22 MPUMEHEHUEM MPaBUJI JEHCTBUH C bubmmorexa [IOK
P e https://m.edsoo.ru/52827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBII METO]T
23 Il I/Ip CLIEHUU FCOMC’II“D WYECKUX bubmmorexa [TOK
prp p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMoyronbHas cucTeMa KOOpIUHAT
24 B ITpocTpaHcTBe. KoopanHaThl bubmuoreka [JOK
BekTopa. [Ipocrenimue 3anauu B https://m.edsoo.ru/48db7058
KOOpJMHATAX
’5 VYron mexay Bektopamu. CKasipHOe bubnuotexa [JOK
IIPOU3BEAECHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrios Mexy bubnmoreka [JOK

IPSAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8efbe78¢e




KonTposbHas padoTa 1o Teme
bu6nmoreka [IOK

27 "B 1 1
CITOPBL M KOOP/MHATLL B https://m.edsoo.ru/77¢22fc5

npocrpaHcrae”

[ToBTOpEeHME, 0000IIEHNE U

)3 cucTeMaru3anus 3HaHui. OCHOBHBIC | bubnuorexa [JOK
¢burypsl, GpakThbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPHUH

[ToBTOpEeHME, 0000IIEHNE 1

29 cucrteMmaTusaius 3HaHui. OCHOBHBIE | bubnuorexa [IOK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU

[ToBTOpenue, 0600IIEHNE 1

30 CHCTEeMaTH3alMs 3HaHui. 3agaun | bubnunoreka LIOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efeQ
peuieHus

[ToBTOpenue, 0600IIEHNE U

31 CUCTEMaTHU3aIls 3HaHUH. 3a1auun | bubmuorexa [IOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
pereHus

[ToBTOpenue, 0600IIEHNE U

0 cucreMaru3anus 3HaHu. OCHOBHEIE 1 but6mmorekxa [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

13 [ToBTOpeHme, 0600IIEHNE U 1 bubnunorexa LIOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 06001IeHNE 1 | bubnunorexa LIOK
CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34 2 0




[NPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBarh NOHATUSIMU: TOUKA, MPSAMasi, IJIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH M CJIECJICTBUS U3 HUX IMPHU PEIICHUU
' reOMETPUUYECKUX 3a7a4
- OnepupoBarTh MOHATHUSAMH: TapaieIbHOCTh M MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloONOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPaHHbBIN yroJl, TPaHU JABYI'PAaHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yriia, TUHEHHBINA YToJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIoO yria
6 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPaBUIIHLHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BUJBI MHOTOTPAaHHHKOB (MHpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
. knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKM, TPSIMbIE ¥  HAKJIOHHBIE TPHU3MBI,
napasieNenune/ibl)
79 OnepupoBathb MOHATUSAMU: CeKyIas IIJIOCKOCTB, CEYEHHE
' MHOTOTPaHHUKOB
210 OOBSCHATH TPHUHLUIIBI  TOCTPOCHHUS CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEZ0B
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBIMOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaAXOXKACHUE TE€OMETPHUCCKUX BEJIIMYMH IO 00pas3iam
WU alTOpUTMaM, MPUMEHSSI M3BECTHBIC AHATUTHYECKUE METOJbl P
pELICHUH CTaHJIAPTHBIX MAaTeMaTHYECKUX 3ajlad Ha BBIYUCIICHUE
paccTOsTHUM MEXIy BYMsI TOYKaMH, OT TOUKH JIO MPSMOM, OT TOUYKHU 0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIIWUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaX0XEHHE I'€OMETPHUUECKUX BEIMUYUH 110 0Opa3nam
WY aIrOpUTMaM, IPUMEHSsSI W3BECTHBIC AHAIMTHUYECKUE METOABI IIPH
pEUICHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYKUCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIMMMHUCI IPSIMBIMH, MEXAY NPSMOH U INUIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.16

7.17

Beruucnsate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOT'OTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXKIY IUIOMIAISIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

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

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CUMMETPHUU (DUTYPHI

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

[Ipumensats reomerpuueckue (akThbl JUIsI PEUICHUS CTEPEOMETPUUECKHIX
3a7a4, MPEANOJararwlliuX HECKOJIbKO IIaroB PELICHUS, €CIU YCIOBUSA
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTellne MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a/1av

7.19

7.20

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

JKU3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATh MOTydYeHHbIE 3HAHUSI Ha IPAKTUKE: aHAJIM3UPOBATh PealbHbIe
CUTyallud M NPHUMEHATh H3YyYEHHbIE MOHATHS B IIpOLECCe MOMCKa
pelieHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooJIeMBl,
MOJIETTMPOBATh peajbHbIE CUTYyal[MH Ha SI3bIKE T€OMETPUHU, HCCIEA0BaTh
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHU U
TeopeM, almnapara ajiredpsl, pemarb NpaKTUYECKUe 3a/1auk, CBS3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: LIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 [WIMHIPAYECKON TOBEPXHOCTH, MHUIUHAP, KOHHYECKAs MOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KnaccuduupoBaTs B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHITHSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH Tel BpallleHUs,
. reOMEeTPUYECKUX TEJI C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBI B cdepy u
6.7 ONMCaHHBIN OKOJIO cdepbl, chepa, BIMCAHHAS B MHOTOTPAHHUK HITH TEJIO
BpallleHus
63 BblUHCHSATE COOTHONIIEHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BEMaMHU TOJOOHEIX TEIT
6.9 N300paxarh n3ydaemple QUTYPHI OT PYKH M C MPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATe (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUsS Tell
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH M MPeoOpazoBbIBaTh WH(GOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, TPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh TeoMeTpuUuecKrue (PaKThl AL PEHICHUS CTEPEOMETPUUECKIX
6.12 3aja4, MPEANOoarailuX HECKOJIBKO IIAroB PEIICHHs, €CIU YCIOBHUS

MIPUMEHEHHUS 3a/1aHbI B IBHOU popme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OG’bHCH}ITB, KaKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMeHﬂTB IIPAaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENECHUE, PACKiIaIbIBaTh BEKTOP IO

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemars HpOCTCﬁIHPIG reOMCTPHUUYCCKUC 3aJa4d Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemats 3aJadd Ha AO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM HJIK aJITOpUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHJAPTHBIX

MaTCMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NIPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMbI ITPHU PECHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHHWA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTyallUW U TPUMEHSATh HM3yYEHHBbIE IOHSTHS B IpOLECcCe
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBATh pPealibHbIE CUTYAllMd Ha S3bIKE T€OMETPUU, UCCIIEI0BATh
IIOCTPOCHHBIE MOJENIN C UCIOJIb30BAaHUEM T'€OMETPUYECKUX IMOHATHH U
TEopeM, amnmnapara aareopsl, pelaTh NPaKTUYECKUe 3a/1a4ul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUA U3 HUX

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

Ky'6, mapajiiCICImIiCa, IOCTPOCHUC ceuyeHH I

7.3

[lepieHIUKYIAPHOCTE MNPSMOM M IUIOCKOCTH: IEPHNEHAMKYJISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapAJUIEIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YOl MEXAY HpsAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT NPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUIypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIAPHOCTH  JBYX  IUlockoctel.  Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOTOI'DAHHMKA, BBIMYKIBIE U
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, NpsAMOYroJIbHBIN ITapauIeIICIIUIIE
U ero cBoicTia. [Iupamuaa: n-yrojipHas nupamuia, TpaHd U1 OCHOBaHUE IMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPaMMJIbl, NPaBUIbHAS U yCeUEHHAs MUpaMUIA.

DJIEMEHTHI INpu3Mbl MW IMHUPAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUC




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUWIbHAS TPEYTOJIbHAS MUPAMUA U MPaBHIBHBINA TeTpa’ap, KyO. IlpeacraBienue
O TMPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKadAp U uKocadapyrue CedyeHus

IMPU3MBbI 1 TUPAMUIBI

CummMeTpuss B TNPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MMUPAMUJIAX, IApaUICICIUIIEIaX, TPABUIbHBIX

MHOI'OrpaHHHUKax

Bbruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH MHPSAMOW MpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM MNUPAaMHIbI, TeOpeMa O IUIOLIaau

yceuénHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbI, TPU3MBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEX/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IIOBCPXHOCTD, o6pa3y10ume HHHHHI{pH‘IeCKOﬁ IIOBCPXHOCTH, OCb
IIHJIHHI[pH‘IGCKOfI ITOBCPXHOCTH. HI/IJ'II/IH}IpI OCHOBAHHS M OOKOBas IMMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoi moBepxHOcTH. KoHyc: OocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBCPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, IIoLaab MOBEPXHOCTU cdepbl. BzaumHoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOoNaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmum Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBINA

OKOJIO C(I)Cpbl, C(pepa, BIIMCAHHAA B MHOT'OT'PAHHUK, WJIW TCJIO BpalliCHUS

6.6

[Tonstne 06 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayiesienunena u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0bEM mapa u miomaab cGepsbl




[Tomobuple Tema B mpocTpaHcTBE. COOTHOIICHHS  MEXKIY — IUIOIMIASIMU

07 MMOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILNHY), CEUECHUS 11apa
Bexktop Ha miockoctd UM B mpocTpaHcTBe. ClOXKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pas3noxeHue BeKkTopa 1o TpéM HEKOMIUIaHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemeHne 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucrteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAMHATaX. YToal Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTO/ IIpHU PCIICHHUU I'COMCTPUUCCKUX 3a1a4




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

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHUS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMHU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M ONEPUPOBATH TOHATUSMU: OIpEAETICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJI MaTE€MaTU4YeCKOM WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCY)KIEHUS IpU pPELIEHUU 3ajad,
1 OLICHUBATh  JIOTMYECKYI0  IPaBUJIBHOCTb  PACCYKIEHUN; YMEHHUE
ONEpUpPOBATh MOHATUSMU: MHOXECTBO, IOJAMHOYKECTBO, ONEpally Haj
MHOXECTBAMHU; YMEHHME UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM
anmnapar Juis ONUCaHUs peaibHbIX IMPOLECCOB U SBJICHUHN U IPU PELICHUN
3aJa4, B TOM UYHWCJIE€ W3 JAPYruX Y4YeOHBIX MPEIMETOB; YyMEHHE
OTIepPHPOBATH MOHATUSAMH: Tpad, CBA3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIHUCHIBaTh Tpadbl pasiIuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMHU: HaTypalbHOE YHCIIO, II€JI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTEIEM, KOPEHb HATypaJIbHON CTENIEHHU, CTEIIEHb
C paluoOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEWCTBUTEIbHBIM
nokaszarejaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK IO MOXYJI0, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
2 pallMOHAIbHBIX, JEHCTBUTENIBHBIX YHCEN, YMEHUE HCIOJIb30BATh
NPU3HAKN JIEIMMOCTH, HAaUMEHBIIMNA OOIIMH AETUTeNlb U HauMeHbIlee
o01iee KpaTHOe, aropuT™M EBKINIa U pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHMS;  yYMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M JorapudmMamu, mpeodpa3oBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHUE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OeckoHeyHO yObIBaloIlasi TEeOMETpHUYEcKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHUCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2  u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
[IOKa3aTelIbHbIE, CTEIEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypPaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO DPA3JIMUYHBIX NPUEMOB; pEIIATh
YPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUs MaTeMaTUYECKUX

3aJa4 U 3a]1a4 U3 pa3InudHbIX 00JacTell HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha IPOMEXKYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
GyHKIMM, 1epBasi ¥ BTOpasi MPOU3BOAHAS (PYHKIIMH, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OINpeaeTIEHHBIN
MHTETpall; YMEHHE HAaXOJIWUThb aCUMNTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTeJbHOM K rpaduxy
(GyHKLIMU; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh IPOU3BOJIHYIO JI HCCIEAOBAaHUSA (YHKIIHM,
HaXOJUTh HAWOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKd MHOTOYJIEHOB C MCIIOJIb30BAaHHEM ammapaTa MaTeMaTH4eCcKOro
aHaINW3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXKAEHUS HAWIy4dlIEro

p€mi€HUA B HNPHUKIAJAHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKUX M




GbU3HYeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

OMOIIbI0 Au(depeHITnaTIbHbIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMU, TOKa3aTelabHas M Jorapudmuyeckas QYHKLUUU; yMEHUE
CTpOUTh TpadUKU H3yYCHHBIX (YHKUIUH, BBIIOJIHATH MPeoOpa3zoBaHUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh T'papUKH sl U3yUEHUs IPOLIECCOB U
3aBHCHUMOCTEH, NIPpU pEIIeHUH 33aJad U3 JPYTruX y4eOHBIX MPEIMETOB H
3ajjay U3 peajbHOM JKU3HU; BBIpaXaTb (OpMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCcTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPJAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 33/1a4 U3 00JacTU yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA U HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJOBATh IIOJIYyYEHHOE DEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

VYMeHue onepupoBaTh MOHATUSAMU: CpeHee apudMeTHueckoe, MeIuaHa,
HauOosblllee W  HaWUMEHbIllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJIeKaTh,
MHTEPIPETUPOBaTh MH(OPMALMIO, NPEJCTABIECHHYI0O B TaliuIax, Ha
quarpaMmax, rpagukax, OTpaXxarollyto CBOMCTBA pealbHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJUI U THArpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguyeckux MeTOJOB M  JJIEKTPOHHBIX  CPEICTB; Trpaduyuecku
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO  JHarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIL30BAaHHEM TI'paUUYeCKUX METOJOB; NPUMEHSTH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyiy IOIHON
BEepOSATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (PaKThl U GOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
MOHATUSIMH: CIIydaiiHas BEJNWYHMHA, paCIpelejCHUE BEPOSATHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyYallHOW  BEJIMYWHBI, (QYHKIHUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHpPEICICHUH JUIs
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE IPHBOIAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATH TOHATHSIMH: COYCTAaHHE, IEPECTAaHOBKA,
YHCII0O COYCTAaHWM, YHCIO TEpecTaHOBOK; OmHOM HbIOTOHA, ymeHHe
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHHBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

VYMeHue onepupoBaTh IOHATHUAMHU: TOYKa, HpsAMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JBYIPaHHBIA Yyroj, TPEXTPaHHBIM yroj, CKpEeIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXY NPSAMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHMBAThb pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTUYeCKUe MOJEIH C TMOMOIIbI0 TIE€OMETPUYECKUX TOHATUH H

BCJIIMYHMH, PCIIAaTh CBA3AaHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (GUTYpPHI, 00béM (QUTYpHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (Qurypa u IMOBEPXHOCTh
BpaleHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

IpAMOYTOJIBHOI'O IMapauiCICinuieaa, nupaMuabl, HIpPU3MbI, LOUIAHApPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUECHHs KOHYCA U IWJIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCAa; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHus u3y4aeMbIX (GUTYp, BBIIBUTATH TMIIOTE3bI
0 CBOHMCTBax W NpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

IMOCTPOCHUMA

11

12

13

YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXUTCKTYpEe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IIMHA,
yroj, IUIOIIAAb, OOBEM) MPHU pPEUICHHH 3ala4 W3 APYrUX Y4eOHBIX
MPEIMETOB M U3 PEATbHOMN JKU3HHU; YMEHUE BBIUYUCIISITH T€OMETPUICCKHE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmAJb, OOBEM, IUIOMIAJb IOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METOIbI, B TOM YHCJIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUbI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO MapaijiesienuIeaa, MUpaMHubl, MPU3MEI,
WIMHIpPA, KOHYyCa, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

oJI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CUCTEMa KOOPIUHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BEKTOpa IO Oasmcy,
CKaJIIPHOE TIPOW3BEICHUE, BEKTOPHOE IPOM3BEICHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIH METOJ
JUIS peIIeHWs TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOISIIUAN METON Ui PEHICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHMKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SIBICHHWI, YMCHHE pAacCIO3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBE€, YMCHHC IIPUBOJIUTH




INpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCHUUCKOM W  MHUPOBOU




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

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- Panyonanenple  yucna. OOBIKHOBEHHbIE U JECATUYHbBIE JpOOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOH cremenu. [leiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMM HaTypaJbHON CTEIIEHH

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

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

1.6 Jlorapudm uncna. [lecaTuuynble U HaTypaJlbHbIE JOrapHUPpMbI

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

1.8 [IpeobpaszoBanue BrIpaxeHUN

1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 enbie u poOHO-palIOHANIbHBIE YPABHEHHS

2.2 HppauronanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 NppannoHanbHble HEpABEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHHUW W HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMU

2.11

Matpuia cuctembl TMHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTpUIIbl




3 DyHKINUH U TpaPUKH
31 OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe PyHKuMU. [lepuogmueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkuuu. Hymum Qysknum.
39 [TpomexxyTkn  3HaKOmocTosiHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Haumbomnbliee W HauMeHbIlee 3HAYEHUE
(GYHKLNU Ha IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM W IefdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazaTtenpHas u orapudmudeckas GyHKINH, KX CBOWCTBA U Ipaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33aHUSI IOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHBIX TPOIIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [TpousBonnas Gynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKLINH
[TpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoskaeHne HauOONbIIero U HauMEHBIIET0 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKa
5.1 MHoecTBO, onepaluy Hajli MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BPALLEHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

*I'eometpusi, 10-11 xknaccewl/ Atanacsia JI.C., bByry3oB B.®., Kanomues C.b. u
npyrue, AxunoHeproe oomectBo «M3natensctBo «IIpocsemenuey
METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Mertoauueckue pexkomenganuu. 10-11 kmaccsl (k yueOnuky Artanacss JI. C. u
np.)/ Aranacsan JI.C., byty3oB B.®., Kagomues C.b. u ap., AkiipionepHoe
obmectBo "N3narenscTBo "IIpocsernienue”
* 'eometpust 10-11. [Toypounoe mumanupoBanue. / Caaksiu C.M., byty3zos B.®.,
AxknmonepHoe obmectBo "U3aarensctBo "lIpocBemenue”
* 'eomerpust 10-11. Iunaktuueckue marepuansl. / 3uB b.I'., AkuironepHoe
obmectBo "N3naTenscTBO "[IpocBenienue”
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
HUHTEPHET
*https://www.yaklass.ru/ - Poccuiickas anexkTpoHHas mkoJia «SKiace»- nomHslit
HIKOJIBHBIM KypC YpPOKOB, HH(POPMAIIMOHHO-00pa3oBaTeIbHas cpeaa,
OOBEAUHSIONIAs YUCHHUKA, YUUTENS, POJAUTENS;
*https://ege.sdamgia.ru/course - MPUCYTCTBYIOT BCE MPEIMETHI TKOJIbHON
IIpOrpaMmsbl 7151 TOoATOTOBKU K OI'D u EI'O;
*https://www.xn--d 1 abkefqipOa2f.xn--plai/ - Eaunslii ypok.pd - odpunmaibHbIi
CalT, OHJIAMH-TUIOMIAIKA ISl IPOBEJACHUS MEPONIPUSATHN U peaTnu3aliu MIPOCKTOB

B c(hepe oOpazoBanus;



*https://infourok.ru/ - o6pa3oBarenbHas oHnaH-1IK0Na «MHPOYPOK»,

OuoIMoTeKa BHUACOYPOKOB, KOHCIICKTOB, TCCTOB, TPCHAXKCPOB, BH,ZIGOJ'I@KHI/Iﬁ
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