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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yuedHOTO Kypca «I'eomerpus» 6a30BOTO ypOBHS IS
oboyuaromuxcs 10 —11 xmaccoB paspabotana Ha ocHoBe DemepalibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa Cp eaHEro 001Iero 0opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA, TMPEABSIBIAEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHHIO, W TPaJMUIMUNA POCCUHUCKOTO OOpa30BaHUA.
Peanuzamnust mp orpaMmbl o0ecriednBaeT OBJIaIeHNE KIIFOUEBBIMU KOMITETCHIIUSAMH,
COCTaBIISIIOIIIUMHA OCHOBY JIJIsl CAaMOPa3BUTHS W HEMPEPBIBHOTO 00pa30BaHMS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JTMYHOCTHOTO W TIO3HABATEIBHOTO Pa3BHUTHUS
JUYHOCTH 00yYarOUIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BakxHocTe y4ueOHOrO Kypca TeOMETpHH Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHusi O0yCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTHIO METAIlpEeIMETHBIX |
P €IMETHBIX PE3yJIbTaTOB OOyUEHHsI TEOMETPHUH B HAIPaBJICHUU JTUIHOCTHOTO
pa3BuTus oOyuaronmxcsi, GopmMupoBanus (QyHKIHMOHAIHHON MaTeMaTHUECKON
I'PaMOTHOCTH, U3YUCHUS APYTUX YUCOHBIX JUCHHUIUIUH. Pa3BuTre y oOydaromuxcs
P aBUJIBHBIX TP ECTaBICHUN O CYITHOCTH M TPOUCXOKICHUNA T€OMETP MIECKHX
aOCTpaKIMii, COOTHOIIIEHUU pPEaJIbHOIO M HJICAIbHOTO, XapaKTepe OTp a KeHUs
MaTeMaTU4YECKOM HAYKOM SIBJICHUH U P OLIECCOB PEAILHOTO MUPA, MECTE TEOMETPUH
B CHCTEME HayK U P OJTM MAaTEMaTUIECKOTO MOJICTTUPOBAHMSI B HAYYHOM TIO3HAHWH 1
B TP aKTHKE CITOCOOCTBYET (hOP MUPOBAHHIO HAY YHOTO MHP OBO33PEHHUS yIAIINX CS, &
TaKKe€ KadyeCTB MBIIUICHUS, HEOOXOMMMBIX JJIs aJamnTalii B COBPEMEHHOM
oO11ecTBe.

['eoMeTpus sABIsETCS OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CpEIHErO
obmiero obOpa3oBaHus, TaKk Kak oOecrneyuBaeT BO3MOXKHOCTb H3y4EHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK M TYMaHHUTap HOM.

Jlormdeckoe MebIIeHUE, (GOPMHUPYEMOEe TPH H3YUYECHHUH OO0YyYarOIIIMICS
MOHSATUHHBIX OCHOB T€OMETP VI U TTOCTP OCHUH IETTOYKH JTOTUICSCKHIX YTBEP 3K ICHUN
B XOJIC peIIeHUS TNeOMETPUYECKUX 3aJlad, YMECHHE BBIJIBUTATh M OIP OBEPTaTh
TUTIOTE3bI HEMOCP CICTBEHHO HCIOJIB3YIOTCS MPH PEIICHUH 3a7ad €CTECTBEHHO-
HAY4YHOTO IMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpHEHTUPOBATHCS B MPOCTPAHCTBE HTPAET CYIISCTBEHHYIO POJIb BO
BCEX OO0JacTAX NEeATENbHOCTH uenoBeka. OpHUeHTalus YeJI0BeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COIUAIBLHOTO OBITHS, (opma
OTpa)KEHUS OKP Yy KAroIIero MUpa, YCIOBHE YCIICNTHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3zoBaHusi  jacicTBUTENbHOCTH. OmepHUpoBaHWE P OCTP aHCTBEHHBIMU
00p azamu 00BEAMHSET P a3HBIC BUIBI yISOHOM U TP Y I0BOH IEITEILHOCTH, SIBITSICTCS



OJHUM U3 TpO(ECCHOHAIPHO Ba)XKHBIX KadecTB, IMOATOMY aKTyalbHa 3ajada
dbopmupoBaHUS Yy  OOyYalONMUXCS TMPOCTPAHCTBEHHOTO MBIIUICHHS  Kak
Pa3HOBUIHOCTH OOpa3HOrO MBINIJICHHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K TP aKTUIECKOU JIeATeILHOCTH TI0 MHOTUM HATIp ABJICHHSIM.

[{ens ocBoeHHUs MporpaMMbl yueOHOTO Kypca «I'eomerpus» Ha 6a3oBOM
ypOBHE O0OydeHHss — 0O0Ieo0pazoBareIbHOe U OOIIEKYJbTYPHOE pPa3BUIUC
oOyJaronmxcs aep €3 o0ecrneyeHne BO3MOXKHOCTH TP HOOPETEHUS U ICTIOIb30BaHUS
CHCTEMATHYCCKUX T'C€OMETPUYCCKMX 3HAHUH W  JICUCTBUH, CIEIU(UIHBIX
TCOMETPHUH, BO3MOXKHOCTH YCIICITHOTO TIPOJOJ/DKEHUST 0Opa3oBaHUsA TIO
CIIEIMAJIBHOCTSM, HE CBSI3aHHBIM C TP MKJIATHBIM UCIOJIb30BAHUEM T'€OMETP UH.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpEIHA3HAYCHA JUIA
00yJaronwxcs Cp eTHEH IITKOJIbI, HE MCIBITHIBABIITNX 3HAUYNTEIIBHBIX 3aTP yIHEHHH
Ha YpOBHE OCHOBHOTO 0011ero o0pa3oBanus. Takum oOpa3zom, oOydaronmecs: Ha
0a30BOM yp OBHE JOJ)KHBI OCBOHMTH 00IIHE MAaTEMAaTHICCKUE YMEHUS, CBSI3aHHBIE CO
cenu(puKOi T€OMETPUU U HEOOXOUMBIE JIJIs )KM3HU B COBP EMEHHOM OOIIIECTBE.
KpomMe 3Toro, oHM IMEIOT BO3MOYKHOCTb U3y YUTh T€OMETPHIO O0Jiee Ty O00KO, ecir
B JalIbHCHIIEM BO3HHMKHET HEOOXOJMMOCTh B T'E€OMETPHUYCCKMX 3HAHHUSIX B
p 0heCCHOHATBHOM IeSITEIHHOCTH.

JIoCTIKEHHE T OCBOCHHUS IPOTrpaMMBI OOECIIEYMBACTCS P eIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMH 3aJjadaMH OCBOCHHSA Kypca
«I"'eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opMHUpOBaHHE TMPEICTABICHUS O TEOMETPUH KaK YacTH MHPOBOU

KyJbTYPBI B 0CO3HAHUE €€ B3aMMOCBSI3H C OKP Y)KAIOIIIUM MHUP OM;

e (hopmMuUpOBaHKE NP €ACTABICHUS O MHOTOTPAHHUKAX U T€JIaX Bp AllICHUS KaK
0 BaXKHEUIITUX MAaTEeMaTHYCCKUX MOJCISIX, IMO3BOJISIONINX ONKCHIBATh U
U3y4daTh Pa3HbIC SABJICHUS OKP Y>KAIOIIEro MUPa;

e (opmupoBaHHWE yMEHHS paclo3HaBaTh Ha 4YepTekaX, MOJCIAX H B
peaTbHOM MHUpE MHOTOTPAHHUKH U Tella Bp alllCHHS;

e OBJIJICHHE METOJIAMU PEIICHUS 3aJa4 Ha MOCTPOCHUSI HAa N300p AXKCHUAX
P OCTPAHCTBEHHBIX (PUTYD;

e (opmMupOBaHHWE YMEHHUS ONEPHUPOBATH OCHOBHBIMU TOHATUSAMUA O
MHOTOTpAHHHKAX M TeJaX BPaIlleHUs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHWE AaJrOPUTMAMHM pEIIEHUs OCHOBHBIX  THIIOB  3aj]ady;
dbopMHpOBaHWE YMEHHS TPOBOJUTH HECIOXHBIE JlOKa3aTellbHbIC
pacCy’XKJeHusl B XOJI€ PEIICHHUs] CTEpeOoMETPUYECKUX 3aJad M 3a/ad ¢
P AKTUYECKUM COJIep )KaHUEM;

e PAa3BUTHE UHTEIICKTYaJIbHBIX M TBOP YECKUX CIIOCOOHOCTEH 00y YaroIuxcs,
M03HABATEIbHOM aKTUBHOCTHU, HCCIENOBATENHCKAX YMEHUN, KP UTUIHOCTH
MBIIICHHUS,



e (opmupoBaHue PyHKINOHATbHON I'P @aMOTHOCTH, P €11€BAHTHOU F'€OMETPHMU:
YMEHUE PaCHO3HABATh P OSIBJICHUSI TEOMETPUUECKHUX MTOHATUH, 00BEKTOB U
3aKOHOMEPHOCTEH B P easIbHBIX JKU3HEHHBIX CUTYallUusX U NPU U3y4YCHUU
IpYruxX Y4eOHBIX TPEAMETOB, TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (POPMYJIMPOBATh UX HA SA3bIKE TEOMETPHUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIN, NPUMEHSATh OCBOCHHBIA TI€OMETPMUECKU
anmapar  JJisl  pELIeHUsT  NPaKTUKO-OPUEHTHUPOBAHHBIX  3aiad,
UHTEPIIP ETUP OBATh U OLIEHUBATH MOJIYUYEHHBIC P E3yJIbTATHI.

OTnU4UTENbHOM OCOOCHHOCTBIO MPOTPAMMBI SIBIISIETCA BKJIIOYEHUE B KypC
CTE€pP €OMETP UM B HaUAJIE €r0 U3YUEHUS 3aa4, pEIIaeMbIX Ha Yp OBHE UHTY UTHBHOTO
MO3HAHUS, U OMNpeAeNEHHBIM 00pa3oM OpTraHu30BaHHAs pa0oTa HajJ HUMH, YTO
CIOCOOCTBYIOT Ppa3BHUTHIO JIOTMUECKOTO U MPOCTPAHCTBEHHOTO MBIIIICHMS,
CTUMYJIMP y €T NP OTEKaHWUE HHTY UTUBHBIX TP OTIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3YUCHUIO TP €IMETA.

[Ipennourenue oTAAETCS HATIISIAHO -KOHCTPYKTUBHOMY METOAY 00y4EeHHUs], TO
€CTh TEOPETUUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTbH NP €AMETHO-
IIPAKTUYECKON IEATEIIbHOCTU. Pa3BuTHE IPOCTPAHCTBEHHBIX IPEACTABICHUNA Yy
yYallUXcsl B Kyp CE CTEp €OMETPUHU ITPOBOAUTCS 33 CUET p CLLICHUS 3a]1a4 Ha CO3/TaHHe
NP OCTPAHCTBEHHBIX OOPAa30B M 3ajJlady Ha OIEPHUPOBAHUE IPOCTPaHCTBEHHBIMU
obpazamu. CosgaHue oOpa3a MPOBOAUTCS C OMOPOW HA HATJISJAHOCTh, a
OTIep UPOBAHUE 00PA30M — B YCIOBHUAX OTBJICUCHHUS OT HATJISITHOCTH, MBICIIEHHOTO
W3MEHEHHUS €r0 UCXOJIHOTO COJIep KAHUS.

OcHoBHbIE cozeprKaTenbHble TuHUN Kypca «l'eomerpum» B 10—11 knaccax:
«MHuororpaHHukm», «lIpsiMbIe U IIIOCKOCTH B TP OCTPAHCTBEY, « Tena Bp aleHus»,
«BeKTop bl U KOO AUHATHI B TIP OCTpaHCTBE» . DOPMUPOBAHKE JIOTUYECKUX YMEHHI
pacnpenensercs He TOJIBKO MO COJIep JKaTelIbHBIM JTUHUSAM, HO U IO TOJ1aM 00y YeHUs
Ha YpOBHE cpeaHero ooimero o0pa3oBaHuUs.

Coneprxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM P e3yJbTaTaM
OCBOEHHUs pabodeil mporpaMMbl, paclnpeaeiaCHHBIM 10 ToJaM OO0ydYeHH,
CTPYKTYPHPOBAaHO TaKuM 0O0pa3oM, dYTOOBI OBJAJCHHE T'€OMETPHUICCKUMHU
MOHSATUSIMUA U HaBBIKAMH OCYIIIECTBIISIIOCH MTOCIENOBATENBHO U MIOCTYyATEIBHO, C
COOJTI0/IEHHEM TP MHIIMIIA P €EMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOIIYI0 CUCTEMY Te€OMETPUYECKUX TP eACTaBICHUN 00yUaIOIINXCS, paciupsis U
yrryouisisi €€, o0pa3ys mp OYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpuu oTBOAMTCS 2 yaca B Henento B 10 kinacce u 1 yac B
Henento B 11 kiacce, Becero 3a ABa roga ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHME YYEBHOI'O KYPCA
10 KVIIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE TIOHSATUS  cTepeoMeTpuu. Touka, TpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMATUYECKOM IOCTPOEHUU CTEPEOMETP UM
AKCUOMBI CTEpEOMETPUU U CIEACTBUSA U3 HUX.

B3anmHOe pacnonoKeHue MpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOLINECH,
rnapajuiejibHble M CKpeluBaromuecs npsmeie. [lapamiensHOCTs TPSAMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: IMApaJUICNIbHbIE MPSMbIE B  IIPOCTPAHCTBE;
Map ajuleJIbHOCTh TPEX MPSAMBIX; AP AJJIETBHOCTD MPSIMOM U TUIOCKOCTH. YTIIBI C
COHAIIPABIEHHBIMA CTOPOHAMM; YIOJ MEXKAY NPSMBIMU B IPOCTPAHCTBE.
[Tap annenbHOCTH INTOCKOCTEN: ITapAJIENbHBIE INIOCKOCTH; CBOMCTBA AP AJLIIEIIbHBIX
miockoctel. [Ipocretiue np ocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETP adp,
KyO, mapassenenures; MoCTp OeHUE CeUeHU.

[Tep neHAMKYJISIPHOCTD NP AMOU U TIIOCKOCTH: TIEp EHAUKYISPHBIE TP SIMbIE B
[P OCTPAHCTBE, TPAMBIE MApaJUICIIbHbICE YW TIEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK TEPNEHAUKYISIPHOCTA TPSAMOW M IUIOCKOCTH, TEOpeMa O MpsIMOU
[P NEHAUKYISAPHON TUIOCKOCTH. YTUIbl B IIPOCTPAHCTBE: YIOJI MEXAY NMPSAMOU U
IUIOCKOCTBIO; JIBYTPAHHBIA yIrOJI, JIMHEWHBIM yroJl JIBYTPAHHOrO yIJia.
ITepneHauKyJIsip U HAKIIOHHBIE: PACCTOSHUAE OT TOYKH JI0 TIJIOCKOCTH, PAaCCTOSIHUE
OT TP IMOM 10 TJTOCKOCTH, PO EKIHS (PUTYPBHI HA TNTOCKOCTh. [lepreHuKyasspHOCTh
IJIOCKOCTEN: MPU3HAK MEP MEHIUKYJISIPHOCTU ABY X IUIOCKOCTEN. Teopema o Tpéx
MIEP NEHAUKY AP ax.

MHOrorpaHHuKMu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHTH MHOTOIPAHHUKA, BBIITY KIIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yromnpHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI; IPsIMasi U HAKJIOHHAS TP U3MbI; O0KOBas 1
TOJTHAS TTOBEP XHOCTh TP U3MBI. [Tapamnenenunen,  1psAMOYTOJIbHBINA
nap ajuleJienuIiel 1 ero cpoucra. [lupamupa: n-yronpHas nupamuia, rpaHu
OCHOBaHUE MUP aMU/IbI; OOKOBas U MOJIHAS TOBEP XHOCTH MUP AMHU/IBI; TP ABUJTHHAS U
yceu€HHasg mnupaMuaa. OJEMEHTbl MNpu3Mbl M nupaMuibl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE NP aBUJIBHOTO MHOTOTPAHHUKA; Ip AaBWJIbHAA P U3MA U
MpaBWbHAS NUPaMUAA; NPaBWIbHAS TPEYTOJIbHAS NMUPAMKAA W IIP aBUJIbHBINA
terpasap; kKyO. IlpemcraBieHwe O mNpaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
o eKka’ap v ukocadap. CeueHus: Npu3Mbl U TUP aMU/IbI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, IIPSIMOW,
MIOCKOCTU. DJIEMEHTHI CAMMETP MU B MUP aMUJIaX, Map el enuIe1ax, MpaBUIbHbIX
MHOTOTp AaHHUKAX.



Brlunciaenne »1€eMEHTOB MHOTOIPaHHUKOB: pé&Opa, IUaroHali, VIJIbL
[Inomame GOKOBOM MOBEPXHOCTH M MOJHOM MOBEPXHOCTU NPAMOM MpHU3MBI,
IUI011Ialb OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM mpu3Mbl. [ Lomaas
OOKOBOW TOBEPXHOCTM M TOBEPXHOCTU MPABWIBHOW MUPaMUIbI, TEOpEMA O
Ioaau yceuénuou nupamu/ipl. [lonstie 00 00béme. OO0BEM TUp aMuIbl, MPU3MBIL.

[lono6ubie Tena B mnpocrpaHcTBe. COOTHOUICHUS MEXKAY ILIOLIAAAMU
NOBEP XHOCTEHN, 00bEMaMM MOTOOHBIX Tell.

11 KJIACC

Tesa Bpamenus

HwnuHap nueckas [IOBEP XHOCTb, 00p azyroiue LWJIAHAP U ECKOU
MOBEPXHOCTH, OCh LWIMHAPHUYECKOW MOBEPXHOCTH. LlMnuHAp: OCHOBaHUA U
OoKOBasi MOBEPXHOCTh, OOpa3yiom@as M OCh; IUIONIAJAh OOKOBOW W TOJITHOM
MTOBEP XHOCTH.

Konuueckas moBepXHOCTb, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIIMHA KOHUYECKOM nmoBepxHOocTU. KoHyc: ocHOBaHME U Bep IIMHA, 00pa3yromas
¥ OCh; TUTOIIIaIb OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHY C: 00pa3yrolme
Y BBICOTA; OCHOBAaHUS U OOKOBas MOBEPXHOCTb.

Cdhepa u map: ueHTp, paanyc, AUaMeTp; IUIOIAab MOBEPXHOCTH C(]epHhl.
B3aumnuoe pacnonioxenne chepbl ¥ MIOCKOCTH; KacaTelnbHasl ITIOCKOCTh K cdepe;
I0Iaab chephl.

N306pakenue Ten Bp allleHus Ha IITOCKOCTH. Pa3BépTka munmHapa u KoHyca.

KombuHaiuu Ten Bp aleHrs ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCaHHbIHI
okoJi0 cpeprl; chepa, BIMcaHHAS B MHOTOT'P aHHUK, WJTH TEJIO BP alllCHHUS.

[Torsitue 06 06b6EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tenn. Teopema 00 00bEMe
NP SIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3 He€. OO0BEM IUIHMHApA,
koHyca. O0BEM mapa u miomamab chepsl.

[Tono6upie Tema B mpoctpadcTBe. COOTHOIICHUS MEXKIY ILIOMIAIAAMU
MOBEP XHOCTEH, 00bEMaMK MO TOOHBIX TET.

Ceuenus muuHAp a (MapayieNbHO U Mep IEHIUKYJIIPHO OCH ), CEYEHUS KOHYCa
(mapanaeabHOe OCHOBAHUIO M TP OXOISIIEE Yepe3 BEPIINHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B Mp ocTpaHCTBE. CI10KEHUE U BEIYUTAHHE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha YUCiI0. Pa3ioxkeHne BEeKTopa o TpEM HEKOMILTAHAPHbIM
BekTOopam. IlpaBwno mnapamnenenunena. Pemenwe 3amad, CBA3aHHBIX C
MMPUMEHEHUEM TIpaBWJI JOEUCTBUM C Bekropamu. [IpsmMoyrosbHas cucrema
KoopauHart B mnpoctpaHcTBe. KoopamHatel Bektopa. I[Ipocrermme 3amaunm B
KOOpAMHATaX. Yroa Mexay Bekropamu. CkajaspHOE NpOU3BEIACHUE BEKTOPOB.



Brruucnenue YIJI0B MCXKAY MPAMBIMHU U TINIOCKOCTAMM. KOOp I[HH&THO-BGK’DOpHBIﬁ
MCTOO IIp KU PCHICHUH I'COMCTP MUCCKUX 3aaal.



IHJIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMbl y4E€OHOTO MpeaMera
«MaremaTnka» XxapakTrepUu3yrTcs:

I'pa:xknanckoe BocnuTaHue:

c(hop MUPOBAHHOCTHIO TPAKIAHCKOM MO3UITUK 00YJaIOIIErOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJICHA POCCHUUCKOTO OOIlecTBa, IMPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3JUYHBIX CTPYKTY], SIBJICHU,
MpoIenyp TpakIaHCKOro ooOIiecTBa (BBIOOPHI, OMPOCH M TIp.), YMEHHUEM
B3aMMO/JICIICTBOBaTh C COLMAJBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKUMSAMHA 1 HA3HAUYEHHUEM.

ITaTpuoTHYeckoe BOCIUTAHUE:

chOop MUPOBAHHOCTHIO P OCCUHUCKOM I'p K TAHCKOUM HICHTUYHOCTH, YBAKEHUS K
[P OLIUIOMY U HACTOSIIEMY P OCCUMCKOW MATEMATHUKH, IECHHOCTHBIM OTHOIIEHUEM K
JIOCTUKEHUSIM P OCCUMCKHX MATEMATUKOB U P OCCUMCKON MAaTEMAaTUYECKOM IIKOJIBI,
K HCIIOJIb30BAaHUIO ITHX JOCTM)KCHHM B APYTHX HayKax, TEXHOJOTHAX, cepax

DKOHOMHKH.
JlyXOBHO-HPABCTBEHHOT' 0 BOCIIUTAHMS:
OCO3HAHUEM Ty XOBHBIX LIEHHOCTEN P OCCHUMCKOTO HapoAa;

chOpMUPOBAHHOCTBIO HPABCTBEHHOTO CO3HAHMS, JOTHYECKOTO TIOBEACHUS,
CBSI3aHHOTO C MP AKTUYECKUM TP UMEHEHUEM JOCTUKEHUN HAYKHU U JEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JINYHOTO BKJIaJa B TIOCTP O€HHE yCTOMYMBOTO Oy IyIIEero.

JcreTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIHOYAsl 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33712, PEIICHUI, PACCY K ICHHI; BOCHPUUMYHBOCTHIO
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duzuveckoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHS TPUMEHATh MAaTEMATHYCCKHUE 3HAHUS B
WHTEp ecax 3JJ0pOBOTO M O€30MacHOT0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 37I0pOBBIO (3710p 0OBOE MUTaHUE, COATaHCUPOBAHHBIN P €KUM 3aHITHI U
OTIIbIXa, peryisipHas Gu3ndeckasi aKTUBHOCTH ); (PU3UIECKOTO COBEPIIIEHCTBOBAHMS,
MPU 3aHATUSX CHOP TUBHO-03/10P OBUTEIILHOMN JI€ATEIbHOCTBIO.

TpynoBoe Bocnniutanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IICHHOCTH TP YIOJIOOUS; HHTEPECOM K
pazimyHeiM  chepamM  TPOQEecCHOHATBHON  JeATENIBHOCTH, CBSA3aHHBIM C
MaTeMaTUKOW M €€ TPUI0KEHUSIMUA, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymeld mpodeccu W peaanu3oBBIBATH COOCTBEHHBIC KWU3HEHHBIC TIJIAHBL,
TOTOBHOCTBIO M CIIOCOOHOCTRIO K MaTeMaTH4ecKoMy oOpa3oBaHUIO U



caMOOOpa30BaHUIO HAa MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY
Y4acTHIO B pEIICHUH NP aKTUYECKHUX 33a]a4 MaTEMaTU4e€CKOW HaIp aBIICHHOCTH.

JK0JIOTHYEeCKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO HKOJOTUYECKOU KYJIBTYPbl, MOHUMAHUEM BIIUSHUS
COIMATIbHO-3KOHOMHYECKUX TP O1IECCOB HA COCTOSTHUE TP UP OTHOM M COIMAIbHON
Cpelbl, OCO3HAHMEM TJIOOAJIBHOIO XapakTepa JKOJOTHYECKUX TIp 00JieM;
OpHEHTAIMEH HA TPUMEHEHHE MATEeMaTUYECKUX 3HAHMM JUJISI pelieHus 3ajad B
00J1aCTH OKP Y>KaIOIIIEH CP €/1b1, IJTAaHUPOBAHUS IMOCTYTIKOB M OIIEHKH UX BO3MO>KHBIX
MOCJIEACTBUH JJIs1 OKP Y>KAIOIIEH Cp eIbl.

IeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MUP OBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAayKu U  OOIIECTBEHHOW MPaKTUKWA, TOHUMaHUEM
MaTeMaTUYECKOW HayKd Kak cgepbl 4eI0BEUECKOM JEATEIILHOCTH, ATAlloB e
paBBI/ITI/IH U 3HAYUMOCTHU OJIs paBBI/ITI/IH OUBUIN3allH, OBJJIAACHUCM SA3BIKOM
MaTeMaTUKH W MaTeMaTHYECKOW KyJbTYpOH Kak CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEA0BATEIIBCKYIO JICITEIILHOCTh
I/IHI[I/IBI/II[yaJ'H:HO nB rpynne.

METAHNPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJIBTaThl OCBOCHHUS MPOrpaMMbI YU€OHOTO TP eIMeTa
«MaTemaTuka Xap aKTePHU3YFOTCS OBJIaJICHUEM YHUBEP CaTbHbIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUGHbIMU
OelicmeusmMu, YHUBEPCAIbHLIMU Pe2yIsIMUBHLIMU OeUCMBUIMU.

1) Vuusepcanvnvie  nosnasamenwvHvle Oelicmsus,  obecneyusarom
Gdopmuposanue 0aA308bIX KOSHUMUBHBIX NPOYECCO8 00yUaOwWuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKPYICAOWe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
uccne008amenbcKux onepayull, ymeHui pabomams ¢ uHghopmayueti).

ba3oBble 1oruyeckue 1eucTBU:

e BBISABIIATH M Xap aKTEPHU30BATh CYIISCTBECHHBIC TP H3HAKK MaTEMaTH4 eCKUX
O0OBEKTOB, MOHSATUH, OTHOIICHUM MEXIY MOHATUSMHU; (DOPMYIHUPOBATH
OTIpE/ICNICHUs TOHSATHH; YCTAHABIWBATh CYIIECTBEHHBIA  IIPU3HAK
KJTacCU(UKAIMU, OCHOBAHUS IJI1 OOOOIIECHHUS W CpaBHEHHS, KPHUTCPUH
P OBOJAMIMOTO aHAJN3a;

e BOCIPHHMMATh, (OPMYIHUPOBATH U MPEOOPA30BBIBATh  CYXKICHUS:
yTBEpIUTEIbHBIE U OTPHULIATEIbHbIC, €IMHUYHBIC, YAaCTHbIE U OONIUE;
YCIIOBHBIE,

e BBIABIATH MAaTEeMAaTHUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H M
npoTuBopeunsi B (akrax, MaHHBIX, HAONIOACHUSIX M yTBEP KICHWAX;
p e7J1araTh Kp UTEPHH JJIsI BBISIBJICHHS 3aKOHOMEPHOCTEH U TP OTUBOP CUHIA;



e JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHU 110 aHAJIOTUH;

e IMPOBOJUTH  CAMOCTOSITEILHO  JOKAa3aTeNbCTBA  MaTEeMAaTHUECKUX
YTBEP KACHUH (MIPSIMbIE U OT NP OTUBHOTO), BEICTP aUBATh ap 'y MEHTAIHIO,
NPUBOJIUTH MPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBHIBATH COOCTBEHHBIC
CYKICHUS U BBIBO/IBI;

e BBIOMpaTh CnOcO0 pemeHus yueOHOM 3ajlauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUICHUs, BbIOMpaTh Hamboyiee NOAXOISIIMH C y4ETOM
CaMOCTOSITENIBHO BBIJIETIEHHBIX KPUTEPUEB).

ba3oBblie uccienoBare/bCKue 1eiiCTBUS:

e HCHOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKUNA HHCTP YMEHT MMO3HAHUS;
dbopMyIMpOBaTh BOMPOCHI, (PUKCHPYIOLUIME MPOTHUBOpEUHE, MpOooIeMy,
yCTaHABIMBaTh HCKOMOE M  JaHHOe, (OPMHUpPOBaTh THIIOTE3Y,
apTyMEHTUPOBaTh CBOIO MO3ULIMIO, MHCHUE;

e TPOBOJUTH CaMOCTOSATEIbHO CIUTAaHUP OBAHHBIN HKCIIEP UMEHT,
UCCIIEJOBAaHUE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4EeCKOro
00beKTa, SIBJIEHUS, TNPOLIECCa, BBISBICHUIO 3aBUCUMOCTEM MEXIY
00bEeKTaMHU, SIBIICHUSIMH, TP OL[ECCAMU;

e CaMOCTOSTEILHO (hOPMyTUPOBATH 0OOOIIIEHNS U BHIBOIBI IO P E3yJIbTaTaM
P OBEIEHHOTO HAOIIOACHUSI, UCCIEOBAaHM, OLIEHUBATH JOCTOBEP HOCTh
MOJTyYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHNUI;

e TMPOTHO3UPOBATh BO3MOXHOE pPa3BUTUE MpOIleCca, a TAaKXKE BBIIBUTATH
P €IMTOJI0KEHUS O €r0 PAa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undgopmanmeii:

e BBISBIATH APUIUTHI UH(OP MAIIUH, TAHHBIX, HEOOX OIMMBIX I OTBETA HA
BOIIPOC U JIJIs pEIICHUS 3a/1a9u;

e BBIOMparb WHPOPMAIMIO W3  HCTOYHUKOB  PA3JUYHBIX  THIIOB,
aHaJIM3UPOBATh, CACTEMATU3UPOBATh U MHTEPIIP ETUPOBATH MH(OP MaIHIO
pa3JIMYHBIX BUIIOB U (OPM TP €ICTABIICHNUS,

e CTPYKTYypHPOBATh UH(OP MALIUIO, IIP €ICTABIISTH €€ B pa3U4YHbIX (hopmaXx,
WJITIOCTPUPOBATH TP ahUIECKU;

e OIICHMBATh  HAN&KHOCTH  HMHOpPMAIMU 1O CaMOCTOSITENILHO
cOpMyIHpP OBAHHBIM KpUTEP USIM.

2) VHusepcanvmuvie KomMMyHuKamugHvle Oeticmsus, 0becneuusaom

chopmMupoBaHHOCMb COYUATBHBIX HABLIKOE 00YYAIOUUXCSL.

Oo0menne:

e BOCHPUHHUMATH U (POPMYJIHPOBATH CYKJACHUS B COOTBETCTBUHU C yCIIOBHIMU
Y LIEISIMHA OOLIIEHUS; SICHO, TOYHO, TP aMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS 110 XOJY P CIICHUS
3aJ]la4yid, KOMMEHTHUP OBAaTh MOJYUYEHHBIN pEe3ybTaT;

B X0/J1€ 00CY X IeHHsI 3a1aBaTh BOIIP OCHI 110 CYIIECTBY 00CYKIaEMOM TEMBI,
np 00JIeMbl, pelraeMoi 3a/1auu, BbICKa3bIBATh U/1€H, HALICTICHHbBIE HA TTIOUCK
pELIEHUsI; COMOCTaBIISITh CBOM CYXKIEHUA C CYXICHUAMH JPYTUX
YYaCTHUKOB Juajora, OOHapyKUBaTh pa3jMuue U CXOJACTBO MO3UIMIL; B
KOpp eKTHOU (hopme popMyIHupOBaTh pa3HOTIIACHS, CBOU BO3P AKCHUS,
NpEACTaBIATh  pe3yJbTaThl  pElIeHHs  3aJadyd,  OSKCIEepHUMEHTa,
UCCIIEJOBAHMSI, IPOEKTA; CAMOCTOSITEIbHO BBIOMPATh (POpMAT BBICTY IJICHHS
C yu€ToM 3ajJay Mpe3eHTaluu 1 0COOEHHOCTEN ayIUTOP UH.

CoTpyaHu4ecTBoO:

MOHUMATh U UCTIOJI30BATH [P EUMYIIIECTBA KOMAHIHOW U MHITUBHTY ATLHON
paboThl TIPU pEIIeHUN y4eOHBIX 3ajay; MPUHUMAThH 1eJIb COBMECTHOU
NEeSITeTbHOCTH, IUIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW  paboThl,
pacrpenensaTh BUAbI paboT, JTOTOBapUBaThCA, OOCYXKIaTh MPOIECC M
pe3ysbTaT padoThl; 00001aTh MHEHHSI HECKOJIBKUX JTIOJICH;
y4aCTBOBATh B I'P YIIIOBBIX GopMax paboThl (00CyKaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYpMBbD) M WHBIC), BBITIOJHATH CBOIO YacTh pabOTHI U
KOOP IMHUPOBATH CBOM JICHCTBUS C IPYTUMH WICHAMH KOMaH/IbI; OIICHUBATH
KauyeCcTBO CBOEro BKJIaJa B OOMMIA TPOAYKT TIO KPHUTEPHSIM,
copMyJIHp OBAaHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuuesepcanvuvie pecynamuenuie oeticmaus, obecneuusarom ¢opmupoarie

CMBLCIIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUYHOCHIU .
Camoopranusaums:

COCTaBJISTH IUIaH, aJITOPUTM P ELICHUS 3a7a4H, BBIOUPATh CIIOCOO p elIeHUs
C y4ETOM MMEIOIINXCS PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOP PEKTUPOBATh BAPUAHTHI P EHICHUM C y4ETOM HOBOA
UH(POp MaLUH.

CaMOKOHTPOJIb:

BJIaJIecTh HAaBBIKAMHU TO3HABATENbHOM peQieKcud Kak OCO3HAHUs
COBEPLIAEMBIX JIECHUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB;
BJIaJIETh CIOCOOAMU CAMOTIPOBEPKU, CAMOKOHTPOJISI IPOIIECcCa U pe3yJIbTaTa
peleHnss MaTeEMaTUYECKOU 3a4a4H;

IIp EABUNIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHY Th IIPY PELLIEHUU 3a1a4H,
BHOCUTbH KOPPEKTUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB,
JAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYyAHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSIM, OOBICHITH
IIPUYMHBI JOCTUKEHUS WIN HENOCTHKEHUS PE3YyJbTAaTOB AEATEIBHOCTH,
HaXOJUTh OIITMOKY, JaBaTh OLEHKY MPHUOOP ETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIbTATBI
10 KVJIACC

OnepupoBaTh MOHATUSIMU: TOUYKA, NP AMas, MIIOCKOCTb.

[IpyMEeHATh aKCHOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX MPH P ELICHUU
reOMETpP MYECKHX 3ajay.

OmnepupoBarh NOHATUSMU: AP AJVIETBHOCTD U TIEP HEHIUKYISPHOCTh MPSMbIX
U IJIOCKOCTEN.

KnaccugunmpoBath B3auMHOE PacnojOKeHHE NPSAMBIX U IUIOCKOCTEH B
P OCTP aHCTBE.

OnepupoBarh MOHATHSMH: JIBYTPAHHBIM yroj, TpaHd ABYTPAHHOrO YIJa,
pebpo ABYTpaHHOrO yTiia; JUHEWHBIM yroJl ABYTPAHHOrO yrijia; rpajycHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHMK, BBIMYKIBIH W  HEBBIMYKIIbIA
MHOTOT'P @aHHUK, 3JIEMEHThl MHOTOTp aHHHKA, TP aBIJIbHBI MHOTOT'P aHHUK.

Pacrno3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHMKOB (MUpaMuaa; MpHU3MA,
I AMOYTOJIBHBIN Map ajuieNenunen, Kyo).

KnaccupunmpoBatb  MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHUSA  JJIs
KJaccUPUKaKy (BBIMYKIbIE W HEBBIMYKIblE MHOTOTI'PaHHHUKH; TP aBHJIbHBIC
MHOTOT'p aHHUKHU; TIP IMbI€ U HAKJIOHHBIE TP U3MBI, TP aJJIeTICIHIIEbI).

OnepupoBaTh NOHATUSAMHU: CEKyIas MIOCKOCTh, CE4EHHNE MHOTOTP aHHUKOB.

OOBACHATH NP UHIUIIBI IOCTP OCHUSL CEYEHUI, UCIIOJIB3YSI METOJI CIEO0B.

Ctpoutb ceyeHUsT MHOTOTPAHHUKOB METOJOM  CJEAOB, BBINOJHATh
(BBIHOCHBIE) IIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTBIX OOBEMHBIX (DUTYp: BHA
CBEpXY, COOKY, CHU3Y.

Pemath 3a1aun Ha HAX 0K IEHUE T€OMETP MUECKUX BEJIMUMH M0 00pa3laM Win
aJroOpuUTMaM, NPUMEHSS HM3BECTHBIE AaHAJIUTHUUECKUE METOAbl MPU P ELICHUU
CTaHIap THBIX MATEMATUYECKHUX 3a7a4 Ha BbIUMCICHUE PACCTOSIHUN MEXAY JIBYMsI
TOYKaMH, OT TOYKH JO TMPSAMOH, OT TOYKHM JO TUIOCKOCTH, MEXKIY
CKp €LIMBAIOUIUMUCS TP IMBIMHU.

Pemath 3a1aun Ha HAX 0K I€HUE T€OMETP MUECKUX BEJIMUMH M0 00pa3laM Win
aJropuUTMaM, MPUMEHSS HM3BECTHbIE AaHAJTUTHUECKUE METOAbl MPU P ElICHUU
CTaHIAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIYUCIEHUE YIJIOB MEXIY
CKp €UIMBAIOUIMMUCS TPAMBIMH, MEXKIYy MNPSMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, ABYTPaHHBIX YIJIOB.

Brrunciasate 00bEMBI U TIOIIAM TOBEP XHOCTEW MHOTOTPAHHUKOB (IIp U3Ma,
Up amMuia) ¢ mp uMeHeHHeM (POPMYJT; BBIYMCISITh COOTHOIICHUS MEXKY IO IIMU
NOBEp XHOCTEH, 00bEMaMM MOI0OHBIX MHOTOTP aHHUKOB.



OnepupoBare MOHATUSMHU: CHUMMETPpHUA B MPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETP MH; LIEHTP, OCh U IJIOCKOCTh CUMMETP U (DUTYPBI.

W3Bnekath, npeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGMOpMALMIO O
[P OCTPAHCTBEHHBIX T€OMETP MUECKUX (DUTYpax, NP EACTABICHHYIO HA YepTEXax U
pHUCYHKaX.

[IpumeHsaTh reoMeTpudecKre GakThl JJIs PELICHUs CTEP EOMETPUUYECKUX 3a/1aY,
TP €AM0JIArar0IIMX HECKOJIBKO IIATOB P ELIEHUS, €CJIN Y CIIOBHSI TP UMEHEHMS 3a/1aHbI
B ABHOU (opMe.

[IpyuMeHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA M BJIEKTP OHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NP U P EILIEHUHN CTEP EOMETP MUECKUX 3a7aY.

IIpuBOoMTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTENM B MPUPOAE U
YKWU3HU, PAClO3HABaTh NP OSBIECHUE 3aKOHOB F€OMETP UM B UCKY CCTBE.

[Ip¥MEHATH MOJyYEHHBIE 3HAHUS HA TMPAaKTUKE: aHAJIU3UPOBATh peEaJIbHbIE
CUTYyallMd WU TPHUMEHITh W3YYEHHBIE MOHITUS B MPOLECCE MOMCKA P ELICHUS
MaTeMaTU4ecKu C(HOPMYJIMPOBAHHOM MPOOIEMBbL, MOJEIUPOBATh peabHbIe
CUTyallMd Ha S3bIKE TEOMETPHUH, MCCIEI0BaTh IOCTPOCHHBIE MOJEIN C
UCMOJIb30BaHUEM F€OMETP MUECKUX MOHSITHUI U TEOp €M, allrapara ajaredphbl; p elarhb
TP aKTHUYECKHE 3a/1a4H, CBSI3aHHBIE C HAXOKJICHUEM I'€OMETP HUECKUX BEJINYHH.

11 KUIIACC

OnepupoBarh MOHATHAMH: [HJIWHIPHUYECKAas IMOBEPXHOCTh, 0Opa3yromme
IIVUTHHIP MIECKO M MOBEPXHOCTH;, IIMJIMHIP ; KOHHYECKAs TOBEPXHOCTh, 00pa3yIolie
KOHMYECKOH TOBEP XHOCTH, KOHYC; cpepuueckasi moBep XHOCTb.

PacnosnaBaTh Tena BparieHus (IUWIUHIP, KOHYC, chepa u map).

OOBSICHATH CITOCOOBI TTOTYUYCHHUS TEJT Bp aIl[CHUS.

Knaccudummp oBaTh B3aUMHOE pacIiookeHne chepbl U MTOCKOCTH.

OmnepupoBaTh NOHATHUSIMU: IIAP OBOM CErMEHT, OCHOBAHUE CErMEHTa, BHICOTA
CerMEHTA; IIapOoBOM CIO¥, OCHOBaHHWE I1ap OBOTO CIIOSI, BBICOTA IIap OBOTO CIIOS;
1ap OBOU CEKTOP.

Berunciasate 00BEMBI M TUIOMIAAW TIOBEPXHOCTEH Tel  BpaICHUS,
TEOMETP MYECKHX TN C P UMEHEHHEM (popMyI.

Omnep upoBaTh MOHATHSMHU: MHOTOTPAHHUK, BIMCAHHBIN B c(hepy M OTIMCaHHBIN
0K0JI0 cephrl; cepa, BIUCAHHAS B MHOTOT'P aHHUK WJIH TE€JIO Bp all[CHUSI.

BpIauciasaTe COOTHOMIEHUSI MEXKTY TUIOMIAIsIMHA MIOBEPXHOCTEH B 00BEMamMu
MOT00HBIX TEJI.

N3o6pakaTh m3yyaemble PUTYpBHl OT PYKH M C MPHUMEHEHHUEM P OCThIX
4ep TEXHBIX UHCTP YMEHTOB.

BrImonHATh (BBIHOCHBIC) TUTOCKHE Yep TEXKU U3 PHUCYHKOB IP OCTHIX 00HEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHUS TENl B AIIICHHUS.



W3BnekaTb, HMHTEPNPETUPOBATH MU MpPeoOpa3zoBbBaTh HHOOpPMALMIO O
P OCTPAHCTBEHHBIX FT€OMETP MUECKUX (PUTypax, MPE/ICTaBICHHYIO HA YepTekKax U
pHUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B ITPOCTPAHCTBE.

BBITIONHATE JEUCTBUSL CIIOXKEHUS BEKTOPOB, BBIUYUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIO0, OOBSICHITh, KAKUMU CBOMCTBAMU OHU 00J1a]1a10T.

[IpuMeHATh TpaBWIO Hap ajjeiaenuIeaa.

OnepupoBatTh MOHITUSIMU: JE€KAPTOBBI KOOPIMHATHI B P OCTPAHCTBE, BEKTOP,
MOJyJib BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YTOJ MEXKIY
BEKTOP aMU, CKAJISIPHOE TP OM3BEIEHUE BEKTOP OB, KOJIJIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPbI.

HaxoauTe cymMMy BEKTOPOB U IIP OU3BEACHUE BEKTOPA HA YHUCIIO, YTOI MEXITY
BEKTOpaMH, CKAJISPHOE TMPOMU3BEIACHHE, pacCKIaJbplBaTh BEKTOP MO JBYM
HEKOJIJTMHEAP HBIM BEKTOP aM.

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAp TOBOM CHCTEME KOOP IUHAT.

[IpuMeHsTh TeOMeTpHrUeCcKre (DaKThI 1T PEIISHUS CTEP COMETPUYECKHUX 3a/1ad,
TP €IM0JIAraroIIMX HECKOJIBKO IIATOB P ELIEHUS, €CJIU Y CIIOBHSI TP UMEHEHHM S 3a/1aHbI
B ABHOU (opMe.

Pewrate mpocreiiire reoMeTp M4eCKrue 3aJauyi Ha MNpHUMEHEHHE BEKTOPHO-
KOOpPJAWHATHOTO METOJIA.

Pemrate 3amauM Ha [JOKAa3aTeNbCTBO MAaTEMAaTHUYECKMX OTHOLIECHUWA U
HAXO’KJICHUE T€OMETP MIECKUX BEJTUYHH 110 00p a3liaM WM aJIrOPUTMaM, TP UMEHSISI
M3BECTHBIC METOBI IIPU PEIICHUU CTaHAAp THBIX MAaTEeMaTUYECKUX 3aj1ay.

[IpuMeHsATH mOpoOCTEHIINE NTPOrPAMMHBICE CPEIACTBA M DJIEKTP OHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEP COMETP MUECKHUX 3a]1ay.

[IpyuBOIMTH MpUMEpPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTE B NPHUPOJE U
YKU3HU, PAclO3HABaTh Mp OSBIECHUE 3aKOHOB F€OMETP UM B UCKY CCTBE.

[Ip¥MeHATHh MOJyYEHHbIC 3HAHUS HA MPAaKTUKE: aHAJIU3UPOBATh pEaJIbHbIC
CUTYyalldd U NPHUMEHSITh W3YYEHHbIE MOHITUS B MPOLECCE MOMCKA P EIICHUs
MaTeMaTU4ecKu CHOpPMYJMPOBAHHON TPOOJIEMBbI, MOJEIUPOBATh P eajbHbIC
CUTyallMd Ha S3bIKE TEOMETPUM, MCCIEI0BaTh IMOCTPOCHHBIE MOJEIN C
WCTOJIb30BaHUEM F€OMETP MIECKUX TIOHITHI U TEOP €M, allliap aTa ajaredphl; p elath
P aKTUYECKHE 3a/1a4H, CBSI3aHHbBIE C HAXOKJIEHUEM I'€OMETP HUECKUX BEIUYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrposbnsbie | [IpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B cT METpH 10 bromorexa HOK
CHCHIE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
) [IpsiMbIe ¥ TITTIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmoreka [JOK
ITapamienbHOCT IPAMBIX U IIOCKOCTEN https://m.edsoo.ru/1c209¢37
3 IlepneH IMKYISIPHOCTD NMPSAMBIX U 12 but6mmotexa LHOK
ILJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nuorexa LJOK
4 VYriasl MEKIY NPSAMBIMU U IJIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209¢37
bu6mmoreka IJOK
: MuororpasHir H ! https:/m.edsoo.rw/1c209e37
N bubmuoreka [IOK
6 OObEMBI MHOTOrpaHHUKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHUE: ceueHus, pacCTOSAHUSA U YTJIbI 4 1 bubmmorexa HOK
P ' P Y https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0



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

KoJsmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHue pa3aejioB H TeM nu¢poBLIe
Ne n/n P Kontpoannsie | Ilpakruueckue (mupp )
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
bu6mmoreka IJOK
! Tena spamerns 12 https://m.edsoo.ru/1¢209e37
N bubmuoreka [IOK
2 ObbEmbi Ten > ! https://m.edsoo.ru/1¢209e37
3 BekTopsl 1 k MHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [IOK
CKTop oopA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, oboOIICHNE, 7 1 bu6mmoreka IJOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 14 3 0

[TPOIT'PAMME



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

IHOYPOUYHOE IIJIAHUPOBAHHUE

10 KUIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne uudpoBbie
Tema ypoka Kontpoabnbie | IIpakrnyeckune
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOHATHUS CTEPEOMETPUH: TOUKA,
npsmasl, IOCKOCTb, TpocTpaHcTBo. [IpaBuia
P pocTp P bu6nmmoreka LJOK
1 M300paXeHUsl Ha pUCYHKAX: U300paKEHUS 1
. https://m.edsoo.ru/aecc77cd
MIJIOCKOCTEH, apauIeIbHBIX IPSIMBIX (OTPE3KOB),
cepearHbl OTpe3Ka
) [TonsTHS: Mepecekaromuecs MIOCKOCTH, 1 bubnnoreka [HOK
[IepEeCEKAroIIMecs NpsiMast U IIIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHs: nepecekaromecs NI0CKOCTH, 1 bubnunoreka [HOK
[IepEeCEKAroIMecs MpsMast U III0CKOCTh https://m.edsoo.ru/db685¢73
3HaKOMCTBO C MHOTOI'paHHUKaMH, U300pakeHue
bu6nuoreka LJOK
4 MHOI'OI'PAaHHUKOB HA PUCYHKaX, HA 1
https://m.edsoo0.ru/a63959%d
MPOEKIIMOHHBIX YepTexKax
5 HauanbHbie cBeieHHs 0 KyOe U TUpaMue, ux | bubnmnoreka [JOK
pa3BEépTKU U Mojenu. CeueHus MHOTOTPAaHHUKOB https://m.edsoo.rw/b30dff38
6 HauanbHbie cBeieHHs 0 KyOe U MUpaMue, Ux 1 bubnmnoreka [JOK
pa3BEépTkU U Mojaenu. CedeHus MHOTOTPAaHHUKOB https://m.edsoo.ruw/3d8ffd32
[TonsaTue 00 akcMOMaTH4eCKOM TOCTPOCHU U
7 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHU U 1 buomiorexa LIOK
P pHH: p p https://m.edsoo.ru/0cc5c4fe
CJICJICTBUS U3 HUX



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
https://m.edsoo.ru/0cc5c4fe

[TonsiTre 06 aKCHOMaTHYECKOM MTOCTPOCHU U

bu6nmoreka IJOK
8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHU U
https://m.edsoo0.ru/239c8cb4
CJIEICTBUS U3 HUX
[TonsaTue 00 akcCHOMaTHYECKOM TOCTPOCHU U
9 CTEPEOMETPUU : AKCUOMEI CTEPEOMETPHUHU U bubmmorexa HOK
P PHH: p p https://m.edso0.ru/65c6b106
CJIEICTBUS U3 HUX
ITonsarue 00 akCMOMATHYECKOM MOCTPOEHUH
10 CTEPEOMETPUH : AKCHOMBI CTE COMeTTpI/H/I 51 bubmmorexa [TOK
P pHH: p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anmHoe pacnonoxeHue npsiMbix B
11 IIPOCTPAHCTBE: IIEPECEKAIOIUECS, TTapalICIbHbIE bubmorexa [IOK
pocTp - 1ep B - 11ap https://m.edsoo.ru/1a2520f6
1 CKPEIIMBAIOIIUECS MTPSIMBIE
[TapaiienbHOCTh MPSIMBIX U TIJIOCKOCTEN B
Bubnuoreka IJOK
12 MIPOCTPAHCTBE: MapaieibHbIE IPSMbIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NAPAIETBHOCTb TPEX MPSIMBIX
ITapannensHOCTEL NPSIMBIX U IIIOCKOCTEHN B
P P . bu6nmmoreka [JOK
13 npoctpanctse: [lapamienbHOCTh NPSIMON U
https://m.edsoo.ru/eeld 19b9
IIJIOCKOCTH
bu6nuoreka LJOK
14 VYribl ¢ cCOHAanpaBIE€HHBIMU CTOPOHAMU
https://m.edsoo.ru/9f4071b9
bu6nmmoreka IJOK
15 VYros Mexay npsMbIMU B TPOCTPAHCTBE
https://m.edsoo.ru/fe733862
Bbu6nuoreka IJOK
16 Yros Mexay NpsMbIMU B IPOCTPAHCTBE
https://m.edsoo0.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEN : TapaljiebHbIe bu6nuoreka IJOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubmoreka [IOK
18 CaolicTBa napajiebHBIX MIIOCKOCTEMN

https://m.edsoo.ru/e504d656
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[TpocTeiimme mpocTpaHCcTBEHHBIE (GUTYPHI HA bu6moteka [JOK
19
MIJIOCKOCTH : TETPadap, KyO, mapasuienenumnes https://m.edsoo.ru/4a28dc02
. bubmuoreka [IOK
20 IT
OCTPOCIIHE CeHeiit https://m.edsoo.ru/1d434d0f
bu6nmoreka IJOK
21 IT i
OCTPOCHHE CeHeHIH https://m.edsoo.ru/ec26fe5d
KonTponrsnas padota mo teme "IIpsimbie u
22 K [TapaynmenpsHOCTD bubniorexa LIOK
IJIOCKOCTH B npOCTpaiiHCTBe. pasien https://m.edso0.1u/9a0a% 56
MPSMBIX U MJIOCKOCTEN
” IlepneH IMKYISPHOCTD NPSMON U INIOCKOCTH: bu6muotexa LHOK
MEPIEHIUKYJIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6asd
24 [IpsmMble napaiienbHble U NEPHEHIUKYIISIPHBIE K bubnmnoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/0acl 1¢95
)5 [IpsMbIe napaienbHble U NEPHIEHIUKYIIIPHBIE K bubnunoreka [HOK
IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak neprneHaAuKyJISIPHOCTH IPSIMONA 1 bubnunoreka [HOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Tpu3Hak neprneHauKyJISIPHOCTH PSIMONA 1 bubnunoreka HOK
IJIOCKOCTH https://m.edsoo.ru/79165d15
28 Teopema o psiMOii TIepIIEH TUKYJISIPHON bubnnoreka HOK
IJIOCKOCTH https://m.edsoo.ru/635c5087
29 Teopema 0 IpsAMON NEPHEHIUKYIISPHON bubnnoreka HOK
MJIOCKOCTH https://m.edsoo.ru/bd374 58
30 Teopema o psiIMOI NIEpHEHANKYIISIPHOM bu6moteka [JOK
IJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienaAuKysip U HAKIIOHHBIE: PACCTOSIHUE OT
P Yp P . bu6nmmoreka IJOK
31 TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110

IIJIOCKOCTH

https://m.edsoo.ru/33¢477d3
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IlepneHUKyIsIp M HAKJIIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 MJIIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 Buoniorexa HOK
a P p a https://m.edsoo.rw/66fefadd
IJTIOCKOCTH
[leprieHAMKYISp U HAKIIOHHBIE: PACCTOSHUE OT
33 0 . f)[ };c poc accTo pe OT MPSIMOM 10 Bubmorexa [IOK
TOHKH 0 TIOCKOCTH, PacCTOAHH p a https://m.edsoo.ru/a5b7b8e3
IIJIOCKOCTH
[TeprieraAuKymsip U HAKJIOHHBIE: PACCTOSHUE OT
34 Toflcr; H§ m yocfocnxl aCCTOSIHI/Ipe OT MPSIMOH 10 bubniorexa LIOK
0 T - P p a https://m.edsoo.ru/dbee22bc
TJIOCKOCTHU
35 VYTbl B IPOCTPAHCTBE: YIoJl MEXAY MPSAMOMN U bubnmnoreka [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHbIN YIOJ1, JUHEHHBIA YT OJ1 ABYTPAHHOIO bubmuoteka LHOK
36
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroi, JMHEHHBIN yTOoJ ABYTPAHHOTO bubnmnoreka [JOK
yria https://m.edsoo.ru/c7c777ed
13 [TepneHIMKYIAPHOCTD MJIOCKOCTEN : MPU3HAK bubnunoreka [HOK
IIEPIIEHAUKYISAPHOCTH JIBYX IIJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 [TepneHIMKyYIAPHOCTD MJIOCKOCTEN : MPU3HAK bubnunoreka HOK
IIEPIICHAUKYISPHOCTH IBYX IIJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAMKYIAPHOCTD TJIOCKOCTEH : TTPHU3HAK bubmmoreka [IOK
IIEPIIEHAUKYISPHOCTH JIBYX IIJIOCKOCTEMN https://m.edsoo.ru/ba75dc57
41 Teopema 0 Tp€x nepneHINKYIsIpax bubmmorexa LIOK
p p P JKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX nmepHeHAUKYIApax bubmmorexa LIOK
p p P JMKYIAD https://m.edsoo.ru/52188a7d
. bu6nmmoreka LJOK
43 Teopema o TpEx nepneHIuKyIspax

https://m.edso0.ru/9f246736
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KonTponbHas pabota mo temam

" o bubnunoreka HOK
44 [leprieHAMKYISAPHOCTD MPSAMBIX U MIJIOCKOCTEN" U
" " https://m.edsoo.ru/5b971ef3
VYriibl MeXAY MPSIMBIMH U TIIOCKOCTSIMU
[TonsaTHE MHOTOTpaHHHUKA, OCHOBHBIE AJIEMEHTHI
45 ororna N o1 He . Bu6nuoreka IJOK
MHOT'OIPaHHUKA, BBITYKJIbIE U HEBBITYKJIbI
p ’ y y https://m.edsoo.ru/2d24e873
MHOT'OIpaHHUKH; pa3BEPTKA MHOTOTpaHHUKA
[Ipu3ma: n-yrosnpHas npu3Ma; 'paHd U OCHOBaHUS
46 6 bubmuoreka [IOK
MPU3MBI; TIpSMas U HaKJIOHHAs TPU3MBbIL; OOKOBas
p - 1P p ’ https://m.edsoo.ru/b4ad63ad
Y TOJIHAS TOBEPXHOCTh PU3MBbI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bu6muotexa LHOK
napajuieJienunes] 1 ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuga: n-yronbHas nupaMuia, TpaHu 1
43 OCHOBAHHE MTUPaMUIbl; O0KOBas ¥ TIOJTHAS bubnnoreka [HOK
IIOBEPXHOCTb ITMPaMU/Ibl; IIPaBUJIbBHASA U https://m.edsoo.ru/fblcd0as
yceu€HHasi mupaMu/ia
[IpaBunbHbIE MHOTOTPAHHUKU: TTIOHATHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
bu6nmmoreka IJOK
49 MpU3Ma U IpaBUJIbHAS MUPAMU/IA; PABUIIbHAS
. https://m.edsoo.ru/074c8865
TpeyroJibHasi MUpaMKa U MPaBUIIbHBIN TETpadap;
KyO
IIpencraBinenue o NpaBUIbHBIX MHOTOTpaHHHUKAX: bubnunoreka HOK
50
OKTa3Ip, AOJEKA’AP U UKOCAP. https://m.edsoo.ru/a0fdd5Sbf
CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTENBHO TOUKH, IPSMOM, IIIOCKOCTH.
> 1P ’ bubmmotreka [JOK
51 DJIEMEHThl CHMMETPUH B MUpaMHax,

mapauiejcnuneaax, nmpaBujIbHbIX
MHOTOI'PaHHHUKAxX

https://m.edsoo.ru/b9e777d9
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BrraucneHnue 31eMEHTOB MHOTOI'paHHHUKOB!

Bbu6nuoreka IJOK

32 pEOpa, nuaroHamu, yrisl https://m.edsoo.ru/6cdbecef
[Tnomaab 60KOBOM MOBEPXHOCTH U MOJTHOU
53 MMOBEPXHOCTHU MPSAMOHN MPU3MBI, IIIOIMIAIb bu6muoteka LHOK
OCHOBaHHH, TeopeMa 0 OOKOBOW MOBEPXHOCTH https://m.edsoo.ru/37d84157
IPsMOM ITPU3MBI
[Tomane 60KOBOI TOBEPXHOC OBEPXHOC
I
p HV PaMuIbl, p . fomai https://m.edsoo.ru/5603e30b
OOKOBOM MOBEPXHOCTU YCEUEHHOM MUPAMHU/IbI
55 KonTponbsHas padora no reme "MHororpaHHuku” Bubmmorexa [JOK
https://m.edsoo.ru/a95f5¢04
. bu6nmmoreka LJOK
>6 Honsmie 06 0bneme https://m.edsoo.ru/7ad0020b
R bubmuoreka [IOK
>7 OObém mupavm ! https://m.edsoo.ru/235171b3
N bubmuoreka [IOK
58 OObEM mHpami b https:/m.edsoo.rw/f47dfefd
. bu6nmmoreka LJOK
>9 OObEm mupamu ! https://m.edsoo.ru/79¢10312
60 OO0BEM mUpamMuIbI bubnnorexa LOK
https://m.edsoo.ru/2faadc3f
61 O0BEM TPU3MBI bubmorexa [IOK
https://m.eds00.ru/79853608
62 O06bEM TPU3MBI bubmorexa TIOK
https://m.edsoo.ru/1e053890
b K
63 O0BEM TpU3MBI nbmmorexa [{O
https://m.edsoo.ru/482d3151
64 KonTponbHas padota no teme "O0bEMBI bu6muoteka HOK

MHOTOTPaHHUKOB"

https://m.edsoo.ru/28a6573¢
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65 [ToBTOpEHHE, 000OIIICHNE CHCTEMATH3AIIHS ) Bbu6nuoreka IJOK
3HaHui. [locTtpoeHue ceyeHnii B MHOrOIpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpEHHE, 0000IIICHNE CHCTEMATH AL
3HaHUI. BEIUMCIeHnEe pacCTOSHUN: MEXK BYyMS

66 TOYKAMH, OT TOUKH oi SIMOM, OT TO‘—IKIf y: ’ 1 bubmorexa IIOK

’ Jlo Tp ? A https://m.edsoo.ru/f7792ba9
TJIOCKOCTH, MEXIY CKPEITBAIOIMMUCS
MPSMBIMU
67 Hrorosas kouTpoiabHas paboTa 1 bubmmorexa HOK
https://m.edsoo.ru/b9 146bc0
[ToBTOpEHHE, 0600IIICHNE CHCTEMATH3ALIHS
3HaHHWN. BeIunciienne yriioB: Mex
68 CKPEIIHBAOIINTMHUCS HyﬂMI)IMI/I Meilz IPSIMON U 1 bubmorexa [IOK
pettt B p ’ Ay b https:/m.edso0.1u/56765¢8b
TJIOCKOCTBIO, IBYT'PAHHBIX YIJIOB, YTJIOB MEXIY
MIJIOCKOCTSIMH
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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11 KJJACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Kontposbhubie | IlpakTudeckue p
n/m Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: 1eHTp, paauyc,
bu6nuoreka LJOK
1 JIMaMeTp; IJIOMIAIb TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
B3auMmHoe pacnionoxxeHnue chepbl

) U TIJIOCKOCTH; KacaTellbHas 1 bubnunoreka [HOK
MIJIOCKOCTH K cepe; MIIomaan https://m.edsoo.rw/bedl2a43
cepbl

3 N3o6paxenue cdepsl, mapa Ha 1 bubmoreka [IOK
njockocTu. Cedenus mapa https://m.edsoo.ru/be 15712
HwunuHapuyeckas moBepXHOCTb,

4 oOpa3yromme HIIHHAPUIECKON 1 bubnmnoreka [JOK
MMOBEPXHOCTH, OCh https://m.edso0.1u/6054b8cl
IJIMHIPUIECKON TOBEPXHOCTH
[{unuuap: ocHoBaHUA U OOKOBast

5 MOBEPXHOCTH, 00pa3yroIas u och; 1 bubmoreka [IOK
TLJI0INA b OOKOBOM M TIOJTHOM https:/m.edsoo.1u/188f6216
MOBEPXHOCTH
N3o0paxkeHue unuHapa Ha
miockoctu. Pa3BépTka nunmuapa.

6 Cedenus muarHApa (TMIOCKOCTHIO, 1 bubnunoreka HOK

napajuieIbHON UIIn
NEPHEHANKYIIAPHOU OCH
MHJIAHPA)

https://m.edsoo.ru/01 6e25¢eb
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Konunueckas moBepxXHOCTb,
o0pa3yroime KOHUIeCKOM

bu6nuoreka LJOK

! MMOBEPXHOCTH, OCh U BEPIIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOHN MOBEPXHOCTH
Konyc: ocHoBaHue U BepIlIMHA, BuGmorexa LIOK

8 oOpasyrolasi U OCh; IIIOLIA/Ib

. . https://m.edsoo0.ru/897dd3b2
OOKOBOI U MOJHOM MOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yIolwe u
9 BBICOTA; OCHOBaIiII/Iﬂ u 16)013;132111:1 bromorexa HOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3o00paxkeHne koHyca Ha
TI0cKoCcTH. Pa3BEépTka KoHyca.

10 Ceuenus koHyca (MI0CKOCTHIO, bubnmoreka [JOK
[apajyIeIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde 1be8
MIJIOCKOCTBIO, TPOXOJIAIIEH uepe3
BEPIINHY)

1 KomOuHarust Ten BparieHus u bubnunoreka HOK
MHOTOTPaHHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpanHukK, ONMCaHHbIN

12 oko10 cepsl; cdepa, BIMcaHHAS B bubnmoreka [JOK
MHOT'OT'PaHHUK UIIA B TEIO https://m.edsoo.ru/0b136158
BpaIlCHU ST

13 [TorsTre 06 006éMe. OCHOBHBIE bubmuoreka [IOK
CBOCTBa 0OBEMOB TEN https://m.edsoo.ruw/26a03tb7

. bu6nmmoreka LJOK
14 ObbEm A pa, KoHyca https://m.edsoo.ru/5513d87b
15 O0BEM mapa u miomanb chepsl bubmorexa [IOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
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

[TomoOHBIE TeNa B IPOCTPAHCTBE.
COOTHOIICHUSI MEXAY TIOLIAISIMH

bu6nuoreka LJOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cfleb
MMOJOOHBIX TEJ
Kontponbsnas pabora no remam
" P P "o bubmoreka [JOK
17 Tena Bpamenus" u "O0beMbI
" https://m.edsoo.ru/4a33a8ab
TeN
18 BekTop Ha njiockocTy U B bu6moteka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bu6nuoreka IJOK
19 CrnoxeHHe 1 BBIYUTAaHHE BEKTOPOB
https://m.edsoo.ru/23f4f089
20 YMHOKEHUE BEKTOPa Ha YUCIIO bubnworexa [IOK
p https://m.edsoo.ru/dee3 79eb
Pasznoxenne BekTopa no Tpém
bubnuoreka LJOK
21 HEKOMILJIaHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
[TpaBuno mapannenenumnena
Pemienue 3a1a4, CBSI3aHHBIX C
o . . bubmmoreka [IOK
22 MIPUMEHEHUEM MPaBUJI ACUCTBUIM C
https://m.edsoo.1u/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 1| I/IpiIHeHI/II/I FCOMGE WYECKUX ! Bubmmorexa [IOK
prp p https://m.edsoo.ru/d3alfe30
3a/1a4y
[IpssmoyronpHas cucreMa
KOOPJAMHAT B MPOCTPAHCTBE.
P pocIp bu6nuoreka IJOK
24 Koopaunatel BekTOpa.

[Ipocreitmme 3amaun B
KOoopAuHarax

https://m.edsoo0.ru/48db7058



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

VYrois Mexay BEKTOPAMH.

bu6nmoreka IJOK
25 CkansipHO€e pon3BeIeHNE
https://m.edsoo.ru/725¢effc4
BEKTOPOB
26 Briuucnenue yrioB Mexmy bu6muoteka LHOK
MPSMBIMH U THIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e
KonTponsHas padoTa mo teme
27 "BeKTOpbl U KOOPIAMHATHI B bromiorexa LIOK
" https://m.edsoo.ru/77c¢22fc5
MPOCTPAHCTBE
[ToBTOpenue, oboOIICHUE U
73 CHUCTeMaTH3allisl 3HaHU . bubmuoreka [IOK
OcHoBHBIE GUTYPBI, (PAKTHI, https://m.edsoo.ru/1780basd
TEOPEMBI Kypca IIJIaHUMETPUH
[ToBTOpeHue, 0600IICHNE U
29 CHUCTEMaTU3al sl 3HAHU. bubmoreka [IOK
OcHoBHBIE QUTYPBI, (PAKTHI, https://m.edsoo.ru/078cd184
TEOpEMbI Kypca MIIaHUMETPHU
[ToBTOpenue, 0600ImIEHNE U
cUcTeMaTu3alus 3HaHui. 3agadn bubmuoreka [IOK
30 TUIAHUMETPUN U METOABI UX https://m.edsoo.ru/7491efe(
penieHus
[ToBTOpeHME, 0000IIEHNE U
3l cHUCTeMaTH3aIlus 3HaHU M. 3a1aun bubmuoreka [IOK
TUIAHUMETPUN U METOJBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpeHue, 0600IICHNE U
1 cUCTeMaTH3alusl 3HaHUH. bubmuoreka [IOK

OcHoBHBIE GUTYPBI, (PAKTHI,
TEOpPEMbI Kypca CTepeOMETPHHI

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
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

Bbu6nuoreka LJOK

33 Wrorosas koHTposibHAsA paboTa 1 hitps://m.cdsoo.rwec24dfc2
34 [ToBTOpenue, 06001IEHNE U 1 bu6muotexa LHOK
cUCTEMaTU3alns 3HaHU I https:/m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

HPOBEPAEMBIE TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJILHOM ITPOIT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpOBePSAEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeHero 001 ero 00pa3oBaHust
pe3yJbTara
7 ['eomeTpust
7.1 OnepupoBaTh MOHATHSAMH : TOUKA, MPsIMasi, IIIOCKOCTh
9 [IpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX MPU PEIICHUN
' reOMETPUYECKHUX 3a/1a4
73 OnepupoBaTh MOHATHSAMU: MAPAIIICIBHOCTh U TMEPIEHAUKYISIPHOCTH
' IPSMBIX U MJIIOCKOCTEN
74 KnaccupuuupoBars B3aMHOE PaCIIOIOKEHUE MPSAMBIX U TIIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHSATUSIMU: ABYT'PAHHBIN YT O, TPaHU IBYTPAHHOIO YTJIa,
7.5 pebpo BYrpaHHOTO yrJja, JWHEHHBIA yTrojl JABYIPAaHHOTO YTJIa,
rpaaycHas Mepa JIBYTpaHHOIO yrjia
OmnepupoBaTh MOHITHSAMHU: MHOTOTPAaHHHK, BBIMTYKJIBI U HEBBITYKIIBIA
7.6 MHOT'OTPaHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, MPaBUJIBHBII
MHOT'OTPaHHUK
77 Pacno3naBath OCHOBHBIE BUIbI MHOTOTPaHHHUKOB (MUpaMuaa, mpu3ma,
' MPSMOYTOJIBHBIN Mapaienenunesn, Kyo)
KnaccupuuupoBare MHOTOIpaHHUKH, BBIOMpass OCHOBAaHHS s
- KIaccuUKamuu  (BBIMYKJIBIE ¥  HEBBINYKIBIE MHOTOT'PAHHHUKH,
' MpaBUIbHBIE MHOTOIPAHHUKU, TPSAMBIE ¥ HAKJIOHHBIE TPHU3MBI,
napajuieJIeTuIe/Ibl )
79 OmnepupoBaTh  TOHATHUSAMH:  CEKyIIas IJIOCKOCTh,  CEYEHHE
' MHOT'OTPAaHHUKOB
710 OOBACHATP MTPUHIMUIBI TTOCTPOECHUS CEYCHUW MHOTOrPAaHHHKOB,

HCII0JIB3YA METOA CJIICAO0B

7.11

CTpouTh Cce4YeHUsI MHOTOTPAaHHHUKOB METOJIOM CJIEAOB, BBIMOJIHSITH
(BBIHOCHBIE) ILJIOCKHME YEpPTEXKU K3 PHUCYHKOB MPOCTHIX OOBEMHBIX

duryp: Buz cBepxy, cOOKy, CHU3Y




7.12

Pemare 3a1aun Ha HaX0XAEHUE TEOMETPUUECKUX BEJIMYMH 10 00pa3iiam
UJIM QJICOPUTMaM, IPUMEHSS U3BECTHBIE aHAIMTUYECKUE METOIbI IIpH
pElIEHUU CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3aJay Ha BBIYUCIICHHUE
PAcCCTOSIHUM MEXIY ABYMs TOYKAMH, OT TOUYKHU 10 NPSAMOM, OT TOYKH J10

IJIOCKOCTH, MCXKY CKPCIIHMBAOIMMMUCA ITPAMBIMU

7.13

Pematn 3aa41 Ha HAXOKACHUC TCOMCTPUYCCKUX BCIIMYHH I10 06pa3uaM
HJI aJITOpUTMaM, MMPUMCEHAA U3BCCTHBIC aHAJIUTUYCCKHUC MCTO/bI TIPH
peHICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYHMCIICHUC YI'JIOB
MCKAY CKPCHIMBAOIHUMMUCA IIPAMBIMHA, MCKIY HpﬂMOﬁ " IIJIIOCKOCTBIO,

MCKAY IMJIIOCKOCTAMU, IBYTI'PAHHBIX YI'JIOB

7.14

Boruncnsare 00bEMBI M IJIOLIAJM IOBEPXHOCTEH MHOI'OI'PaHHHKOB
(mpu3ma, mnupamMuaa) ¢ OpuUMeHeHueM (GopMyJ,  BBIUMCIATH
COOTHOLIEHU S MEXKY IIJIOMIASIMU TOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX

MHOT'OT'PAaHHHUKOB

7.15

OHepI/IpOBaTB IOHATUAMU: CUMMCTPUA B IPOCTPAHCTBE, LICHTP, OCh U

IJIOCKOCTb CUMMCTPUH, HECHTP, OCh U IIJIOCKOCTh CUMMCTPUU (bI/Il"prI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpeNCTaBICHHYIO Ha

yepTexkax U pUCYHKax

7.17

HpI/IMeHSITL TCOMECTPUUCCKHUC (baKTLI AJI pCICHUA CTCPCOMETPUUCCKUX
3aaa4, mnpcamnoiaratomrux HECKOJbKO HIAaroB pCHICHUS, CCIIHN YCIIOBHUA

NpUMEHEHUs 3aJ]aHbl B SBHOU Qopme

7.18

IIpumensaTr npocTedmmMe NpPOrpaMMHBIE CPENCTBA U AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI IIPU PEIIEHUH CTEPEOMETPUUECKUX

3a7a4

7.19

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKU3HHU, PACIIO3HABATH IPOSABJICHUC 3dKOHOB I'COMETPHUU B UCKYCCTBC

7.20

[IpuMeHAThr TONydeHHBIC 3HAHHWS Ha TMpaKTHKE: aHAIW3HPOBATh
peasbHbIe CUTYallUH M MPUMEHATh M3y4YeHHbIE MOHSTUS B IMpoliecce
MOWCKA PELICHHUS] MaTeMaTH4YeCKH CQPOPMYITUPOBAHHON MPOOIEMBI,
MOJICTUPOBATH PEATbHBIC CUTYaIlMH Ha SI3bIKE T€OMETPHH, UCCIIEI0BAThH
HOCTPOEHHBIE MOJIENN C MCIIOIb30BaHUEM I'€OMETPHYCCKUX MOHSATUN U
TEopeM, arrapara aireopsl, penaTh MPakTUYeCKHUEe 3a/1a4u, CBI3aHHbIC

C HAaXOXKXIACHUEM I'€OMECTPUYCCKUX BCIIMYUH




11 KJIACC

Koz IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHH OCHOBHOM
NMpoBePsIeMOro .
0o0pa3oBaTe/IbHOM NMPOIrPaMMBbI CpeIHero o01ero o0pa3oBaHus
pe3yJibTarTa
6 I'eomerpus
OnepupoBarb MOHSTUSIMHU: UWIMHAPUYECKAss  MOBEPXHOCTb,
61 oOpa3yromye MIIHHAPUYSCKON MOBEPXHOCTH, MIIHMHAP, KOHUUSCKAS
. MOBEPXHOCTh, 00pasyrone KOHHUYECKOH IOBEPXHOCTH, KOHYC,
cepuueckasi MOBEPXHOCTh
6.2 Pacmo3naBars Tena BpamieHus (HHJIHHIDP, KOHYC, chepa u 1map)
6.3 OOBACHATD CITOCOOBI MOTYYEHUS TEJ BpallleHus
6.4 KnaccuduunpoBars B3auMHOE PACIONOKEHUE CPEPhI U MIOCKOCTH
OnepupoBarh MOHATUSMU: IIAPOBONH CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJION, OCHOBaHHUE IAPOBOTO CJI0s, BHICOTA
I1apOBOTO CJIOS, IIAPOBOW CEKTOP
6.6 Beruucnsare 00bEMBI M TIJIOHIAIM  TOBEPXHOCTEH TeNl BpaIICHHS,
' T€OMETPUYECKHUX TN ¢ TpUMEHEeHuEeM hopMyIT
OnepupoBarh MOHSTUSIMUA: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
6.7 ONHMCaHHBIN OKOJIO cdeprl, chepa, BIUCaHHAS B MHOTOT'PAaHHUK WIA
TEJIO0 BpallleHUsI
6. Bpaucnare COOTHOILIEHUSI MEXIy TUIOMAASIMH TTOBEPXHOCTEH W
' 00BéMaMH TOI00HBIX TEN
69 N3o0paxars n3ydaembie GUTYPHI OT PYKH U C TTPUMEHEHHEM MTPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrimonHsaTh (BBIHOCHBIE) TIJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX
6.10 O00BEMHBIX (UTYDP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHUS Tel
BpalLEHUs
W3BnexkaTh, HHTEPIPETUPOBATH U MPEOOPa30BbIBATh MH(OPMAILIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax, MPEJCTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpuMeHnaTs reoMeTpruueckre PaKkThl Ui PELUICHUS CTEPEOMETPUUECKUX
6.12 3aja4, MPEANoJiaraloliX HECKOJIbKO IIAroB PEIICHUs, €CIU YCIOBUS
MPUMEHEHUS 3aJ]aHbl B IBHOU (opme
6.13 OnepupoBaTh NOHIATHEM: BEKTOP B MPOCTPAHCTBE




6.14

Broimoasars ,[[GI\/JICTBI/ISI CJIOKCHUA BCKTOPOB, BbIYMTAHUA BCKTOPOB U
YMHOXCHUA BCKTOpA Ha 4UCIIO, O6’b$ICHSITB, KaKUMH CBOWCTBAMH OHH

o0magaroT

6.15

HpI/IMeHHTB MMpaBUJIO IMapaJUICIICIIUIICAa IPU CIIOKCHU U BEKTOPOB

6.16

OnepupoBarh MOHSTUSMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA,
Yroil MEXKIy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIEHUE BEKTOPOB,

KOJJIMHEAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPEI

6.17

Haxomute cymMMy BEKTOPOB U IPOU3BEIACHUE BEKTOPA HA YHUCIIO, YIOJl
MEXY BEKTOpamH, CKAISIPHOE IPOU3BEACHUE, PACKIIAAbIBATh BEKTOD

MO ABYM HCKOJUIMHCAPHBIM BEKTOpaM

6.18

3aIlaBaTB IIJIOCKOCTb YPaBHCHHECM B HeKapTOBOﬁ CUCTEMC KOOpJUHAT

6.19

Pemate mpocrteiimme TeoMEeTpUYECKHE 3aJadyd  Ha I[PUMEHEHHUE

BCKTOPHO-KOOPAWHATHOTO METOJa

6.20

Pemats 3aa4u Ha AO0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUM M
HaXOXJACHUC T'COMCTPUICCKUX BCIIMYNH I10 o6pa3uaM HJIA AJITOPUTMAaM,
MNpUMCHSIA HN3BCCTHBIC  MCTOJBI nopu  pCHICHUU CTaHJapTHBIX

MAaTEMAaTU4YCCKUX 3a4a4

6.21

[IpumensaTs mpocTellme MpPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX

3a1a4

6.22

IIpuBOAUTE IPpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, PACIIO3HABATDh MPOABJICHUC 3dKOHOB 'COMCTPHUH B UCKYCCTBC

6.23

IIpuMeHAT, MOJMy4YEeHHBIE 3HAHUSA Ha MPAKTHKE: aHAJIW3UPOBATH
pealibHblE CUTYyallud U NPUMEHSTHh U3YUYCHHBIE MOHATUS B IPOLIECCE
MOMCKA pEeIIeHUs] MaTeMaTH4eCKH CQOPMYIMPOBAHHOW MPOOIEMBI,
MOJIEIIMPOBATH PEabHbIE CUTYALMH Ha A3bIKE TEOMETPUH, UCCIIE0BATD
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TOHATUN U
TEopeM, arrapara aareOpbl, penarb NpakTHUYeCKHUe 33/1a4H, CBSI3aHHBIE

C HAXOXXACHUEM I'€COMETPUUCCKUX BCIIMYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMbI M 3JIeMEeHT coacpikanus

I'eomerpus

7.1

OCHOBHBIE TTOHATHS CTCPCOMCTpPHUH. Tqua, Inpsamas, IJIOCKOCTb, ITPOCTPAHCTBO.
Ilonsarue 00 AKCHOMAaTH4YCCKOM IMOCTPOCHU U CTCPCOMCTPUHU AKCHUOMBI

CTEPEOMETPHUHU U CIEACTBUS U3 HUX

7.2

B3auMHoe pacnonokeHue TpAMBIX B MPOCTPAHCTBE: IMEPECEKAIOIIUECS,
napajulefibHble M CKpeluuBaronmecs npsmble. llapamiensHocTs OpsAMBIX U
IUIOCKOCTEH B HPOCTPAHCTBE: IMapajulelbHbIE IMpsIMbIE B IMPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, MapalIeIbHOCTh MPSIMON U INIOCKOCTH. YTJIBI €
COHAINpPABJIEHHBIMU CTOPOHAMH, YIroJd MEXAy MpsAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEH:  MapajulelbHbIE  IUIOCKOCTH,  CBOMCTBA
napajieNIbHeIX MIockocTed. Ilpocreiinmme mnpocTpaHCTBEHHBbIE (QUIYphl Ha

IUIOCKOCTH: TETPadIp, KyO, napaieenue, TOCTPOCHUE CeUeHH

7.3

[lepnieHAUKYIAPHOCTh NPAMOM M IIOCKOCTH: IMEPHEHAUKYISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIC IApALICIbHBIE W IEPIEHAUKYJSIPHBIE K IUJIOCKOCTH,
NpU3HAK IEPHEHIUKYSIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpemMa O MpsMOU
NEPIECHIUKYIISPHOU IIOCKOCTU. YTIJbl B IIPOCTPAHCTBE: YIOJl MEXKAY INPAMON U
IJIOCKOCTBIO,  JBYTPAaHHBIM yrojl, JIMHEHHBIM Yroja JIBYTPaHHOrO YrIJa.
[leprieHAMKysIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT IIPSIMOM 70 MIOCKOCTH, TPOeKI s (pUTryphl Ha MIIOCKOCTb. [lepneH inKysipHOCTb
IIJIOCKOCTEM: MPU3HAK NEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTeH. Teopema o Tpéx

MEePIECHIUKYIISIpax

7.4

[IoHsiTME MHOrOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOI'DAHHUKA, BBIIYKJIBIE U
HEBBINYKJIbIE MHOTOI'PDAHHUKH, pa3BEPTKa MHOrorpaHHuka. I[Ipusma: n-yromnsHas
IpU3Ma, I'PaHU U OCHOBAHMSI IPU3MBI, IIpsIMasi M HAKJIOHHAs IPU3MbI, OOKOBas U
MOoJIHAas IIOBEPXHOCTh IIPU3MBI. [Tapamienenunen, IPSMOYT OJIbHBIN
napajulejenunes U ero cpoucrsa. Ilupamuna: n-yronsHas nupamuja, rpaHu U
OCHOBaHME NUpaMUbl, 00KOBas U MOJIHAsl TOBEPXHOCTh MUPAMU/IbL, IPABUIIbHAS U
yceuéHHas nupamMuaa. OJEMEHTbl Mpu3Mbl U nupamuasl. I[IpaBuiibHbIe
MHOT'OI'PAHHUKM: IOHSATHE NPAaBUIIBHOI'O MHOTOTPaHHU KA, IPaBUJIbHAs IIpU3Ma U

IMpaBuWJibHasA IHUpaMuJia, MNpPaBHJIbHAA TPCYroJibHasd IHUpaMHuIa U HpaBI/IJ'II:HI)]I\/II




TeTpasp, KyO. IlpencraBieHne o NpPaBHIIBHBIX MHOTOI'PAaHHUKAX: OKTadJIp,

nojeKasap ¥ ukocayapyrue CeueHust IpU3Mbl U TUPAMHUIbI

7.5

CuMMeTpuss B MPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM,
IJIOCKOCTH.  ODJIEMEHTHl CHUMMETPUM B NUpaMUJaX, HNapaulelenuIenax,

IMpaBUJIBHBIX MHOT'OI'paHHHUKAX

7.6

Briuucnenue 3neMeHTOB MHOTOIpaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomansb
OOKOBOIl MOBEPXHOCTH M IOJHOM IOBEPXHOCTHU MPSIMOM MNPHU3MBI, MJIOMIAIb
OCHOBAHUU, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM Tpu3Mbl. [1n01mans 60KoBoiH
IIOBEPXHOCTU M IIOBEPXHOCTH INPABUIIBHONM NHPAaMHUJBI, T€OpeMa O ILIOLIAIN

yceu€HHo# mupamMubl. [Toustre 06 00bEMe. OOBEM TUpPaMUIBI, TPU3MBI

7.7

[Tomo6usie Tenma B mpocTpancTBe. (COOTHOMICHHWS MEXIy  IUIOMIAIIMHU

MOBEPXHOCTEH, 00BEMaMU TTOJOOHBIX Tell

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

6

I'eomerpus

6.1

[{unuuapuyeckas MOBEPXHOCTb, OOpasylolye HNUIMHAPUYECKON MOBEPXHOCTH,
OCh IUIMHAPUYECKOH moBepxHOcTU. LlunmHap: ocHoBaHMs ©  OOKOBas

MMOBEPXHOCTh, 00Pa3yoIIas U 0Ch, IJIOMIAIF OOKOBOM U MOTHON MTOBEPXHOCTH

6.2

KoHndeckass mOBEpXHOCTh, OOpa3ylolHe KOHUYECKOW IMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH TOBEepXHOCTH. KOHYC: OCHOBaHUE 1 BepIMHA, 00pa3yromas
U OCh, IJOM@AAb OOKOBOH M TIONHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:

00pa3yrolue 1 BHICOTa, OCHOBAHUS U OOKOBas OBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paauyc, AMaMeTp, III0MaaAb MOBEPXHOCTH chepbl. BzanmHoe

PaCIIoOJIOKCHUC C(l)epBI H IIIIOCKOCTH, KaCaTCJ/IbHasi IIJIOCKOCTb K C(bepe, IJjiomaab

cepbl

6.4

N300paxenue Ten BpalieHus Ha II0CKOCTH. Pa3BEpTka HMIMHApA U KOHYCca

6.5

KOM6I/IH8.I_II/II/I TCJI BpallCHUSA U MHOTI'OI'PAaHHHUKOB. MHOFOFpaHHI/IK, OITM CaHHBIM

okoo chepsl, chepa, BOUCAaHHAS B MHOTOTPAHHUK, UK TEJIO BPAIICHUS

6.6

[Tonstue 06 06véMe. OcHOBHBIC CBOICTBa 00BEMOB Tenl. Teopema 00 o0BEME
MPSIMOYTOJIBHOT'O TMapajuiesienunena u ciueacteus u3 He€. OOBEM IMIMHIpA,

koHyca. O0BEM mapa u miomaab cheps

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXKIy — IUJIOMIAISIMU

MOBEPXHOCTEH, 00BEMaMH TOJJOOHBIX TEI

6.8

CeueHus nunuHIpa (MapajuiebHO U MEPHEHIUKYJISPHO OCH), CEYEHUs KOHYyca

(mapannenbHOe OCHOBAHUIO M ITPOXO/ISIEe Yepe3 BEPIINHY ), CEUCHUS 1apa




BekTop Ha miockoctd U B mnpoctpaHcTBe. ClI0)KEHHE U BBIUMTAHHUE BEKTOPOB.

YMHOXEHHE BEKTOpa Ha 4uciIo. PasnokeHne BeKTopa no TpéM HEKOMILIAHAPHBIM

69 BekTopaMm. llpaBuno mnapawienenunena. Pemenue 3amad, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI IEUCTBUM C BEKTOpaMHU
[IpsaMoyronpHas cucrema KOOpAWHAT B mpocTpaHcTBe. KoopamHaTel BEKTOpA.
6.10 [IpocTeiimme 3amaun B KOOpAMHATax. YToll MeXAy Bekropamu. CkaispHoe

MMpOU3BECACHUC BECKTOPOB. Brruucnenue YTJI0B MCXKAY INPAMBIMH U IJIOCKOCTSAMH.

KOOpZ[I/IHaTHO-BeKTOPHHﬁ MCTOJ IpU PCHICHUU I'COMETPHUUCCKUX 3alay

HPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHO
IMPOTPAMMBI CPEJHEI'O OBHIETI'O OBPA30BAHUA

Kon

HpOBepHeMble TpeﬁoBa}mﬂ K NIPpEAMETHBIM pe3yJibTaTam

NpPOBepPsieMOoro 0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro
TpedoBaHUS 001ero odopa3oBaHust

Brnanenue meronamu J0OKa3aTeNbCTB, AITOPUTMAMU pEIICHUS 3ajady;
yMeHHe (OpMyJIMPOBATh U ONEPUPOBATH MOHATHIMU: ONpPEICIICHUE,
aKcHoMa, TeopeMa, CIeJICTBHE, CBOMCTBO, MPHU3HAK, JJOKA3aTEIbCTBO,
paBHOCUJIBHBIE  (OPMYJTUPOBKH;  HPUMEHATh  HMX;  YMEHHUE
dopmynupoBaTh 00paTHOE W TPOTUBOIOJIOKHOE YTBEPIKIACHHUE,
NPUBOAUTE TIPUMEPHl W KOHTPIPUMEPHI, WCIOIB30BATH METO.
MaTeMaTH4YeCKOW MHAYKIIMHU; TPOBOJUTD T0KA3aTEIbHBIC PACCYKICHUS
OpU pelIeHHH 3ajad, OLEHUBATh JIOTMYECKYI IPAaBUIBHOCTH
pacCyKICHWI, YMEHHE OIEepPUPOBaTh IOHSTHUAMH: MHOMXECTBO,
MOJIMHO>KECTBO, OTIEPAIIMU HAJ] MHOKECTBAMH; YMEHHUE HCIOJIb30BATh
TEOPETUKO-MHOXXECTBEHHBIN ammapar Juisi ONUCAaHUs pPeabHBIX
MIPOIIECCOB U SIBJICHUW W NIPH PELICHUH 337a4, B TOM YHCIIE U3 IPYTUX
y4eOHBIX IPEIMETOB; YMEHHUE OIIEPUPOBATH MOHATHIIMU: Tpad, CBSI3HBIN
rpad, aepeBo, LHWKI, Trpad Ha IIJIOCKOCTH; YMEHHE 33/1aBaThb W
OIUCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOIB30BATH rpadbl mpu

peIIeHny 3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYPAIBHOE YUCIIO, L[EJI0€ YUCIIO,
CTENEHb C LIEJIBIM [10KA3aTeIeM, KOPEHb HaTypaJIbHOM CTEIIEHH, CTETIEHb
C palMOHAIBHBIM IIOKa3aTeJIeM, CTENEHb C JCHCTBUTEIbHBIM
mokasarejeM, JiorapugM uuciaa, CHHYC, KOCHHYC M TaHT'€HC

IMPOU3BOJIBHOI'O 4YHKCJId, OCTATOK IO MOAYJIIO, pallMOHAJIbHOC 4YHUCIIO,




UppAaLMOHAIBHOE  YMCJIO, MHOXKECTBA  HATypalbHbIX,  ILENbIX,
palMOHANbHBIX, JEHCTBUTEIbHBIX YHCEN, YMEHHE HCIO0JIb30BaTh
MPU3HAKYU AETUMOCTH, HAUMEHBIINI OOIMKA JeTUTeNb U HaUMEHbIIIee
ofIee KpaTtHoe, anropuT™ EBKinIa pu pelieHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3UIMOHHBIMU CHUCTEMaMH CUHUCIEHUS; YMEHUE
BBITIOJTHATH BBIYHMCIICHHUE 3HAUEHHU I U MPeoOpa30BaHUs BBIPAXKEHUHN CO
CTENEHsIMH U JIorapupmaMu, peodpa3zoBaHus APOOHO-paLlMOHATbHBIX
BBIPKEHUI; yMEHHE ONEPUPOBATH MOHSITUSIMU: 1OCIIEI0BATENbHOCTD,
apudmMernyeckas  MpPOrpeccus, TIeoMeTpuuecKkas  IpPOrpeccus,
OeckoHeuHO YyObIBaloIlas TreoMeTpudecKas MpOrpeccHs; yMeHHe
3ajjaBaTh  IOCJEIOBATEJIbHOCTH, B TOM UHCIE C IIOMOUIBIO
PEKYppEHTHBIX  (QOpMyJd;  yMEHHE  ONEepUpOBaTh  MOHSITHUSIMU:
KOMIIJIEKCHOE YHCIIO, COMPsDKEHHBIE KOMIUIEKCHBIE YKciia, MOAYIb U
apryMeHT KOMILIEKCHOTO 4YHcla, popMa 3aluCH KOMITJICKCHBIX YHCel
(reoMeTpuyeckas, TPUTOHOMETpUUECKass W anreOpanyeckas); yMeETh
MPOU3BOAUTH apU(PMETHUECKUE AEUCTBUS C KOMIUIEKCHBIMH YU CIIaMH;
IPUBOJUTh  INPUMEPBl  MCIOJB30BAaHUSI  KOMIUIEKCHBIX  YHCEI;
ONEepUpOBaTh MOHATHUSIMU: MaTpunma 2x2 u 3X3, onpenenuTenb

MaTpHUIIbl, TEOMETPUYECKHUI CMBICIT OIIPeeIUTEeNs

YMeHue onepupoBaTh MOHATUSMU: pAllMOHAIBHBIC, UPPAIlOHATLHEIE,
MOKa3aTeNIbHBIC, CTENICHHBIE, JIOTapU(MUUECKHIE, TPUT OHOMETPUUECKUE
YpaBHEHUS M HEpPABEHCTBA, UX CHUCTEMbI; yYMEHHUE OIEepUpPOBATH
MOHSATHUSMU: TOXKIESCTBO, TOXKIECTBEHHOE TPeo0pa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa ypaBHEHHW W HEPABEHCTB, PAaBHOCHJIBHOCTh
YpaBHEHUW, HEPABEHCTB M CHUCTEM; YMEHHUE pelaTb YpPaBHEHWS,
HEpPABEHCTBA U CUCTEMbI C MOMOULIBIO PA3JIMYHBIX MPUEMOB; pelIaTh
YpaBHEHUS, HEPAaBEHCTBA W CHUCTEMBl C MapaMeTpoM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHHUS MATEMAaTHYECKUX

3a4a4 U 3a7a4 U3 pa3InYHbIX oOnacreit HAayKu U peaanoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHSATUSIMHU: (DYyHKLHs, Y4ETHOCTh (YHKIUH,
NEePUOAUYHOCTh (PYHKIIMH, OTPAHUUEHHOCTh (P)YHKIIMH, MOHOTOHHOCTb
(byHKIINH, SKCTpeMyM (QYHKIINH, HanOOoJIbIIee 1 HAaNMEHbIIIee 3HAaYCHUsI
GYHKIMM Ha TPOMEXKYTKE, HENpepbIBHAs (QYHKIUS, aCHUMIITOTHI
rpa¢puka QyHKIMM, IepBas M BTOpas MPOM3BOAHAA (QYHKLIMH,
reOMETPUYECKUM 1 (PU3NUECKUN CMBICI IPOU3BOIHOM, TEpBOOOpasHas,

ONpeAeNnéHHbI MHTErpal; yMEHHE HaXOAUTh AaCHUMITOTHI TIpaduka




(GYHKIIMU; yMEHUE BBIUUCIATH POU3BOAHBIE CYMMBI, TIPOM3BEICHHS,
YaCTHOI'O U KOMITO3ULINHU (PYHKIIMH, HAXOJUTh YpaBHEHHE KacaTeJIbH Ol
K rpaduky GyHKIHHU; yMEHHUE HaXOUTh MPOU3BOIHBIE AIIEMEHTAPHBIX
(GyHKIMH; yMEHHE HCIIONb30BaTh MPOM3BOAHYIO JUISI MCCICHOBAHUSL
GbyHKIMH, HaXOIUTh HAaHOOJBIINE U HAUMEHBIINE 3HAYCHHS (PyHKITN;
CTpOUTh TpaduKM MHOTOWIEHOB C UCIOJIb30BAHHEM arrapara
MaTEMATUYECKOT O aHAIN3a; IPUMEHATH IIPOU3BOIHYIO ISl HAX0XKIEH U
HauJy4yllero peHieHUus] B MNPUKIAJHBIX, B TOM YMCIIE COLUAIBHO-
SKOHOMHYECKHUX U (PU3NUECKUX 3a]]a4ax; HaXOIU Th IUIOIIAAN 1 00BEMBI
¢Gury ¢ MOMOIIBI0 UHTErpasia; MPUBOANUTE IPUMEPBl MATEMATHYECKOTO

MOJISTTUPOBAHHUS C TIOMOIIBIO T (PPEepeHIINATBFHBIX YPaBHEHU I

YMeHue ornepupoBaTh MOHATHAMM: Tpaduk (yHKIUH, oOpaTHas
(byHKIMS, KOMIIO3ULUS (GYHKIMH, TUHEHHAs QYHKIHS, KBaJpaTHUYHAT
byHKUMS,  palMoHanbHas  (QyHKUIMS,  CTENEHHas  (QyHKIUS,
TpUroHoMeTpuueckue (QyHKIHUHU, OOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIIMU, TOKa3aTenbHas W Jorapudmuueckas (yHKIUU; YMEHHE
CTPOUTH T'paUKH U3yUYECHHBIX (PYHKIHI, BHITOIHATH TPEOOpa3oBaHus
rpadukoB (GYHKIIUH, UCTIOIB30BATh TPaQUKU A1 H3yISHUS TPOIIECCOB
Y 3aBUCUMOCTEH, PHU pelIeHnH 3a/1a4 U3 IPYyTuX y4eOHBIX NMPEeIMETOB
M 3a/a4 W3 PEaTbHON JXU3HU; BBIpAXaTh (OPMYJIaMH 3aBHCHMOCTU
MEXIy BETHUYNHAMU; MCTIOIB30BATh CBOMCTBA U rpaduKu GYHKITUH 115t
pelleHns ypaBHEHUM, HEpaBEHCTB U 33/1a4 ¢ ITapaMeTpaMu; 1300paxarb
HAa KOOPAWHATHOW INUIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHWUH,

HCPaBCHCTB U UX CUCTEM

VYMeHue pemiarb TEKCTOBBIE 337[a4d Pa3HBIX TUIIOB (B TOM YHUCIE Ha
MIPOIIEHTHI, IOJIM M YaCTH, Ha IBUKEHUE, padOTy, CTOUMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 337]a4 U3 00JIACTH yIPaBICHUS TNYHBIMUA U CEMEHHBIMU
(uHaHCaMU); COCTaBJIATh BBIPAKEHHUS, YPABHEHUS, HEPABEHCTBA U HX
CUCTEMBI 110 YCIIOBHUIO 33J[au, UCCIEN0BaTh MOJIYYEHHOE pelleHuEe U
OLICHMBATh MPaBJONOJ00HOCTh PE3yJbTaTOB; YMEHHE MOAEIUPOBAThH
peabHble CUTYallMM Ha SI3bIKE MAaTEMaTHKH; COCTaBJISTh BBIPAKCHHUS,
ypaBHEHUS, HEPABEHCTBA M MX CHUCTEMBbl [0 YCJIOBHUIO 3aJayH,
UCClIeIoBaTh MOCTPOEHHBIE MOJENINM C HCIOJIb30BAHHEM allapata

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBIH PE3yIbTaT

YMeHue omepupoBarTh TOHATUSIMH: cpefaHee apudMETHUYECKOe,

MEIuaHa, HauOoJIbllIee U HaUMEHbIIIEe SHAUCHU, pa3Max, NUCIICPCUL,




CTaHJAPTHOE OTKJOHEHHWE YHCIOBOrO Habopa; YMEHHE H3BJICKATh,
MHTEPIPETUPOBATh UHPOPMALIMIO, MPEICTABICHHYIO B TabIUIax, Ha
auarpammax, rpadukax, OTpaXkarollylo CBOWCTBA pealbHBIX IPOILIECCOB
W SBICHUW;, TPEICTaBIATh HHOOPMAIMIO C TIOMOIIBIO TabIuIl u
IUarpamMM; HMCCIIeIOBAaTh CTATHCTUYECKUE HaHHBIE, B TOM YHCIE C
MpUMEHEHUEM TrpadUyecKuX METOJOB U DJCKTPOHHBIX CPEICTB;
rpaduuecku ucciaenoBaTh COBMECTHBIE HAONIOIEHUS C TOMOIIBIO

JyarpamMm pacCeMBaHHUs U JINHENHON pErpeccuu

YMeHue onepupoBaTb HOHATUSAMHU: CIYyYaWHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIIYYaHHOTO COOBITHS, YMEHUE BBIYUCIISTH
BEPOSATHOCTh C HCIOJIb30BaHUEM TpadUUECKHX METOJOB; MPUMEHSThH
(hOpMyYITBI CTIOKEHUSI U YMHOXEHHUSI BEPOSITHOCTEH, GOpMyITy MOITHON
BEPOATHOCTH, Qopmyny bepuymimu, koMmOuHaTtopHble GakTBl U
(GbopMyIIBl, OLIEHWBATh BEPOSTHOCTU PEATHHBIX COOBITHH;, YMEHHE
ONepUpoOBaTh MOHATUSAMHU: ClydailHas BEJIWYMHA, PACIPEICICHUE
BEPOSITHOCTEN, MATEMATUUECKOE OKUAAHUE, TUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHUE CIIy4yailHOW BeIUYUHBI, (YHKIIMU pacHpeieiieHus Hu
IUIOTHOCTH  PaBHOMEPHOTO, IOKAa3aTeJIbHOTO W  HOPMaJIbHOTO
pacrpeneneHuii; yMEHHME MCIOJIb30BAaTh  CBOMCTBA HM3YUYEHHBIX
pacrpeneneHuii s peleHus 3a/1a4; 3HaKOMCTBO C IMTOHATUAMU: 3aKOH
OOJBIIMX YHCEN, METOAbl BBIOOPOYHBIX MCCICAOBAHUN; YMEHHE
NPUBOJUTH TMPUMEPHl MPOSBICHUS 3aKOHA OOJBIIUX YHCENT B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE OIEpPUPOBATH
MOHATUSIMU: COYETaHUE, MEPECTAaHOBKA, YHWCIIO COYETAHUM, YHCIIO
nepecTaHoBOK; OnHOM HbloTOHA; yMEHHE TPUMEHSITh KOMOMHATOPHBIC
(bakThl ¥ paccyXIeHUs JUIsl pelIeHUs 3a/1a4; OI[EHUBATh BEPOSITHOCTH
peaTbHBIX  COOBITHH; COCTaBJISITH  BEPOSTHOCTHYIO MOJAEIb H

WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yiabTar

YMmeHune onepupoBarTh MOHSATUSMM: TOYKA, MpsMas, IMJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YTJA, IUIOCKUU yTOJ,
IOBYTPAaHHBIN yroj, TPEXI'PAaHHBIA yroJj, CKPEIUMBAIOIIMECS MPSMBIE,
HapajlIeIbHOCTh U NEPIIEHAUKYIIIPHOCTD IPSIMBIX U IIJIOCKOCTEH, yroin
MEXy MPSIMBIMH, YTOJI MEXAY HPSIMON U IJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE MEXKTY
NPSAMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMU; YMEHUE HCIIOJIb30BaTh

IpU pEUIeHUH 337a4 HM3y4YeHHble (PaKThl U TEOPEMbI IJIAHWMETPHY;




YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MUPA; CTPOUTH
MaTEMATUYECKUE MOJEIH C IOMOLIBI0 I'€OMETPUYECKUX IMOHATUA U

BCIIMYUH, pCIIaTb CBA3AHHBIC C HUMH IMPAKTUYCCKUEC 3a/Ia9U

10

YMeHue onepupoBaTh MOHATUSIMH: TUIOMIAIb GUTYPHI, 00bEM (QUTYPHI,
MHOTOTPaHHUK, TPaBUJIbHBI MHOTOTPAHHHK, CEYCHUE MHOT OT PaHHHKA,
KyO, Mapajulelenurnes, npusMa, nupamuaa, Gurypa u MOBEPXHOCTh
BpAIllEHUs, ITUIUH]P, KOHYC, I1ap, cdepa, miomanb chepsl, MiIomaib
MOBEPXHOCTH MUPAMHJIbI, TPU3MbI, KOHYCa, IUIUHIpA, 00bEM KyOa,
MPSMOYTOJBHOTO TapajuleNienuIea, TUPaMHIbI, TPU3MBbI, [TUIHHIPA,
KOHYca, Iapa, pa3BépTKa MOBEPXHOCTH, CEYEHUS KOHYCA U IIUIHH]IPA,
napajuielbHble OCH HJIM OCHOBAHHIO, CEYCHHE IIapa, IIJIOCKOCTb,
Kacatomasicss cdepbl, LHUIUHJIpPA, KOHYCAa; YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHU KA, U300pakaTh MHOTOI'PAHHUKH, (GUTYPBI M TOBEPXHOCTH
BpAIlCHUS, WX CEUCHHS, B TOM YHCIIE C IOMOMIBIO DJIEKTPOHHBIX
CPE/CTB; YMCHHE IPUMEHSATh CBOWCTBA T'€OMETPUYECCKHX (QUTYD,
CaMOCTOSITENBHO (POPMYJTIMPOBATh OMPEICICHHUS H3ydaeMbIX (QUryp,
BBIJIBUTATh TUIOTE3bI O CBOMCTBAX M NpPHU3HAKAX T€OMETPUUYECKHUX
¢buryp, OOOCHOBBIBATH HIIM OINPOBEPraTh HMX; YMEHHE HPOBOIHTH
Kinaccuukanuoo QGUTYp O pa3IU4YHbIM IPU3HAKAM, BBITTOJIHSITH

HCO6XOIII/IMI)I€ JOMMOJIHUTCIIbHBIC ITOCTPOCHU A

11

YMeHue onepupoBaTh MOHSATHSIMHU: JBUXKEHHE B MPOCTPAHCTBE,
HapaHHGHLHLIﬁ IEPEHOC, CUMMCTPHA Ha IJIOCKOCTHU U B ITPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue Moa00us, MOAOOHBIE (GUTYpPHI; YMEHHUE
pacro3HaBaTh paBHbIE U MOAOOHBIE (PUTYPHI, B TOM YHCIIE B MPUPO/IE,
HCKYCCTBE, apXUTEKTYpPE; UCIOIb30BATh T€OMETPUUYECKUE OTHOILICHUS
npyu peIICHUU 3a7ad, HAXOJUTb I'€OMETPUYCCKUE BCINMYUHBI ()I.]'H/IHa,
yroj, Iiom@anb, o0bEM) MpHU pEIIeHUWU 3ajady U3 APYruX Yy4eOHBIX
MPEAMETOB U U3 PeAIbHOM KU3HU; YMEHHUE BBIUUCIISATH T€OMETPUUECKHUE
BEJIIMYMHBI (IJIMHA, YTOJ, IUIOMIAlb, O0BEM, IUIONIA/lb TOBEPXHOCTH),
UCIIONB3Ysl M3ydeHHbIe (OpMYIJIbI M METOJbI, B TOM YHCIIE: TUIONIAb
MOBEPXHOCTHU MUPAMUJIBI, TPU3MBI, KOHYCa, IIHJIMHIIPA, IIOIMAAb chepsr;
00BEM KyOa, MPSMOYTOJIEHOTO TTapaJlIeNISUIIE a, TTHPAMUIBL, TTPU3MBI,
IIMHIpPA, KOHYCa, Mapa; yYMEHHE HaXOIUTh OTHOIICHHE OO0BEMOB

MoA0OHBIX GUTYP
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YMeHne  onepupoBaTh  IMOHATHSAMHU: OPSAMOYIOJIbHAasE — CHCTEMa

KOOpJAUHAT, BEKTOP, KOOPANHATBI TOYKHU, KOOPAUHATBI BEKTOpA, CYMMa




BEKTOPOB, MPOU3BECHUE BEKTOPA HA YHCJIO, PA3IOKEHHE BEKTOPA IO
0asucy, CKaJsipHOE IPOW3BEICHUE, BEKTOPHOE IMPOU3BEACHUE, Yroil
MEXIy  BEKTOpaMH;, yYMEHHE  HWCIIOJb30BaTh  BEKTOPHBIA |
KOOpI[I/IHaTHBII‘/JI MCTOJ IJIA PCIICHUA TCOMCTPHUYCCKUX 3adad U 3aJay

JIPyTUX y4eOHBIX IPEIMETOB

YMeHue BbHIOMpaTh MTOIXOAAIIMKA METOA M peIIeHUs 3a1auu;
IIOHMMAaHNWE 3HAYMMOCTM MAaTEMaTUKH B W3Y4YEHUU HPUPOIHBIX U
13 OOILECTBEHHBIX IPOLECCOB U SIBJIGHUH; yMEHUE pPacHo3HaBaTh
[IPOSIBJICHUE 3aKOHOB MAaT€MAaTUKU B MCKYCCTBE, YMEHUE IPUBOAUTH
IIpUMEpPbl MAaTEMaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOU

MaTeMaTU4eCKOl HayKu

IHEPEYEHDB DJIEMEHTOB COAEP/KAHUS, TIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
Kon
1 Yucna v BEIYUCICHUS
1.1 Harypanbhbie u nenbie uncna. [Ipu3Haku eIMMOCTH LENbIX YU Cel
- Pannonanpupie uncna. OOBIKHOBEHHBIE W JIECSATUYHBIE JPOOH, MPOLIEHTHI,
' OecKOHEUYHBIE TePUOAUYECKUE TPOooH
13 ApudmeTnyecknii KOpeHb HaTYpaIbHOU cTeTeHU. J[elicTBUs ¢ apuMETHISCKUMU
' KOpHSIMU HaTypajdbHOU CTENEHU
14 Crenenbp ¢ wnenbiM nokaszareneM. CTENEeHb C pPAalMOHAJIbHBIM IOKA3aTeeM.
' CBolicTBa cTeNEHU
s CuHyC, KOCUHYC M TaHI€HC YHUCJIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAHT€HC YHUCIIOBOr0 apryMEHTa
1.6 Jlorapudm uucna. JlecssTuaabie U HaTypadbHBIC JIOTApPH (MBI
HetictBuTenbHble uuciaa. ApUPMETHYECKHE ONEpaluyd C JAeHCTBUTEIHHBIMUA
1.7 yucnamu. [TpubnamxEHHbIE BEIYUCIICHU S, IPAaBUIIa OKPYTJICHUS, TPUKHIKA U OI[EHKa
pe3ynbTara BHIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKCHU M
1.9 KommnekcHble uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 [{enpie U ApoOHO-pallMOHATILHBIC YPaBHEHUS




2.2

HppanuoHanbHble ypaBHEHUS

23 TpuronoMerpuueckue ypaBHEHHUs
2.4 [TokazaTenbHBIC U IOTapU(DMUUECKUE YPABHEHUS
2.5 [{enbie 1 ApoOHO-paIMOHAIEHBIE HEPABEHCTBA
2.6 NppaunoHaibHbIE HEPABEHCTBA
2.7 [ToxazaTenbHble U JJOTapu(PMUUYECKHE HEPABEHCTBA
2.8 TpuroHoMeTpuyecKue HEpaBEeHCTBA
2.9 CucTembl M1 COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cuctemMsbl IMHEWHBIX ypaBHEHU . OnpeaeuTeNb MaTPUIIbI
3 OyHKUMHU U TpaduKu
11 OyHKIUs, crocoObl 3ananusa GyHkuuu. I'paduk ¢ynkiuu. B3anmHuo obGpaTHbie
. ¢byukuuu. YétHbie u HeuéTHble pyHKIuuU. [lepuoanueckue pyHkIun
OOGnactb ompeneneHuss U MHOXECTBO 3HaueHUH ¢yHkuuu. Hymum ¢yHKImm.
12 [TpomexxyTkn  3HAKONOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH  (YHKIMH.
' Makcumymbl 1 MUHUMYMbI QyHKuMH. HambGonbliee m HauMeHbllee 3HauYEHHE
(GYHKIIMHY Ha TPOMEXKYTKE
13 CrenenHas (yHKIUS C HaTypalbHbIM M IeJbIM Moka3areneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u TpaduK KOpHS 1-0i CTEIEHH
3.4 Tpuronomerpudeckue PyHKIIMH, UX CBOMCTBA U Tpauku
3.5 [TokazarenbHas u gorapupmudeckas PyHKIINU, UX CBOWCTBA U rpaduKu
16 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHknuid. CpoiicTBa (QyHKIMH,
. HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHH S [TOCIIEA0BATEILHOCTEH
3.8 Apudmernyeckas U reomeTpudeckas nporpeccuu. @opmysa ClI0XKHbBIX IPOLIEHTOB
4 Hayaya MmaTeMaTH4ecKOro aHaimsa
4.1 [TpousBoanas pynkuuu. IIponsBoaHbie 31eMEeHTapHBIX QyHKIUN
[IpumeHeHre MPOU3BOIHOW K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxneHne HanOobIIero 1 HaWMEHBIIETO 3HaYCHUS (PyHKIIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. Uuterpan
5 MHoOXxecTBa U JIOTHKA
5.1 MHoxecTBO, oniepaluu HajJ MHOKecTBamu. [{lnarpammel Ditnepa — Benna
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Jloruka

6 BeposTHOCTB M cTatucTuka
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsiMbIE ¥ TITIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTU BpaALICHUS
7.5 KoopanHatel 1 BEKTOPBI




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYAEHUKA

* MaTtemaTuka: anredpa 1 Hauajia MATEMATUYECKOTO aHaIn3a, TEOMETpP Hsl.
['eomerpus. 10-11 knacc. Atanacan JI.C., byty30BB.®., Kagnomies C.b. u ap.
AxmmonepHoe obtiectBo «M3aatenberBo «IIpocBemnienney
METOAUYECKUE MATEPHAJIbI VISl YYUTEJIA
https:/lib.edu54.ru/

https://media.prosv.ru/

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://www.yaklass.ru/

https://resh.edu.ru/

https://uchi.ru/

https://ege.sdamgia.ru/


https://resh.edu.ru/

