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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATECIIBHOTO Ppa3BUTHS
JUYHOCTU 00yYaroIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILIEero
oOpa3oBaHHsI OOYCJOBIIEHA NPAKTHUYECKONH 3HAYMMOCTHIO METANpPEeIMETHBIX |
IPEIMETHBIX PE3yJIbTAaTOB OOyUYEHHUS TE€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, ¢GopMUpoBaHUs (YHKIMOHATIBLHOM MaTeMaTH4ecKou
I'PaMOTHOCTH, U3yU€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH pEajJbHOT0 M HJIEaTbHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
reOMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a Takke KauyeCTB MBIIIJICHUs, HEOOXOAMMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUPYEMOEe TpPU HU3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJad, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]ad €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeTbHOCTH denoBeka. OpHEHTalWs 4YelOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaIbHOrO ObITHS, (opma
OTPaXXEHHUS OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHME  NPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y O0OyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOIIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPO0JKEHNs 00pa30BaHUs
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHa MJIs
oOyJaroluxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydarorniuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKol TreoMeTpuH W HEOOXOAMMBIE [JIsI JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
ri1y0oKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI€OMETPHUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUSI  Kypca
«I"eomeTpumn» Ha 6a30BOM ypoBHE B 10—11 Kkjaccax sBISIFOTCS:

e (dopMHpOBaHHME NpPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPbl U OCO3HaHHUE €€ B3aMOCBS3HU C OKPYKAIOLIUM MHPOM;

e (dopMupoBaHHE TPEACTABICHUS O MHOTOTPAHHHUKAX W TelaX BpAIICHUS
KaK O BOKHEHIINX MAaTEeMAaTHYECKUX MOJENAX, TO3BOJISIONINX OMUCHIBATD
U U3y4aThb pa3Hble SBJICHUS OKPY’KAIOLEro MUPa;

e (opMHpoBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENIIX MU B
peaIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXHBIE  JIOKa3aTeIbHBIC
paccy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKMX 3ajJad U 3a4ay C
MPAKTHUECKUM COJIECPKAHUEM;



e pa3BuTHE VUHTEJJIEKTYaJIbHBIX 51 TBOPYECKUX CHIOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOU
IFEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBJICHUS  TI'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallMsIX M MPU WM3YYEHUHU JIPYTUX y4eOHBIX HPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEHl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
I€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAYaJle €ro Mu3y4YeHMs 3a7a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO NIO3HAHMSI, U OINpeeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CIHOCOOCTBYIOT PpAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YE€HHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUs 3aJad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOWM Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJICPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BEeKTOpbI 1 KOOPAWHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUUN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHHs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEI0BATENBHO U MOCTYIIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydaroUuXcs, pacuiupss U
yrayOssist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE



Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieJbHble M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUICIIBHOCTD TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY MNpPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC IJIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISpP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJTHAsA MIOBEPXHOCTh ITPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajieJienune]; 1 ero cpoucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBaHHUE NMUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yCceu€HHasg MnupaMuaa. OJEMEHThl TMpuU3Mbl W nupamMubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs MHpPaAMUJIa; NpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIbHBIN
teTpadap; KkyO. I[lpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  DJIEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHHKOB: péEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas TTOBEPXHOCTb, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh LWJIMHIPUYECKON TMOBEpXHOCTU. LlWimMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MOBepXHOCTU. KOHyC: OCHOBaHuME U BeEpIIKMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasyrollye U BbICOTa; OCHOBaHMS U OOKOBasI TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUaMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011a1b ChEepHI.

N300pakeHne Ten BpallleHHs Ha IJIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 00 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
konyca. O0BEM mmapa u 1mIomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00bEMaMU NTOT0OHBIX TEJl.

Ceuenus wmwiMHIpa (TapaJyIelbHO M TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (TapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YToa Mexay BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIUU 00YyUaIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ay, peleHnu, paccy X IeHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEeKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CHIOPTUBHO-03/I0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymel mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHMYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHWH BCEW J>KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHUICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPhl, NOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPUPOIHON U COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MPoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYXKAFOILEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH M  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeTOBEYECKOW MeATEIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBJIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIVBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHIMU OEUCTNGUAMU.

1)  Vuueepcanvnvie  no3nasamenwvmvle  Oelicmsus, — 0becnedus8arom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0cB0eHUe
Memo008  NO3HAHUA — OKpYJICaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O0OBEKTOB, TOHATHH, OTHONICHWUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTE W  MPEOOPa30BHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHH 110 aHATIOTHH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASANIMA ¢ Y4EToM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue IeiCTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMmynupoBaTh BOMPOCHI, (UKCHUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHUPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
Oo0OBbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI MO Pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

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

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIHIO, TIPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.

2) VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 00ecnevusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIpUHUMATh H  (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHUS 110
XOJy pelleHus 3a7aui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHHS 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3IM4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOI popme GpopMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEICTaBIsITh  pe3yJNbTaThl  pEHIeHHUs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTEIIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboTHl, pacipenesaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4¥, BEIOUPATh CIIOCO0 perieHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABAaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII Ipolecca H
pe3yJibTara peleHnst MaTEMaTUIEeCKOM 3a/1aun;

NPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBatTh MOHATUSMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CIICICTBUSI W3 HUX IIPU PEIICHUU
reOMETPUUECKHX 3a]1ay.

OnepupoBaTh NOHATUAMMU: MAPATIICTBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TIJIOCKOCTEH.

KnaccupunmpoBaTh B3aMMHOE PACHOJIOKEHUE MPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM YTOJ, TpaHU ABYIPAHHOIO YTJa,
pebpo NIBYTpaHHOIO yrija; JUHEWHBIA YroJl IByTPAaHHOIO Yrja; rpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBINYKJIBIM W HEBBIMYKJIbIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuia; MpU3Ma,
NPSIMOYTOJIbHBIN Tapaijiesienumne, Kyo).

Knaccudgunmponathb MHOTOTPaHHUKHU, BBIOWpas OCHOBaHHUS JUIS
KJaccuGuKanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHKH, IIPaBUJIbHBIC
MHOTOIPaHHUKHU; IPSMbI€ U HAKJIOHHBIE PU3MBI, HapajlIeICIUIIC/Ibl).

OrnepupoBaTh MOHATUSIMU: CEKYIIasi JIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOJT CIIEOB.

CTpouTh CE€UEHHSI MHOTOTPAHHUKOB METOJIOM  CJICAOB,  BBIMOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HaXOXKIACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3IaM Win
aIropuTMaM, NPUMEHSS] HW3BECTHHIC AHAIMUTHUYECKUE METOAbl TMPHU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYHMCICHUE PACCTOSHUNA MEXAY JIBYMs
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMHUCS TTPSIMBIMH.

Pemiats 3a1aun Ha HaXOXKIACHUE TEOMETPUUECKUX BEJIMUMH MO 00pa3iaM Win
aIrOpuTMaM, TPUMEHSS] W3BECTHHIC AHAIMUTHUYECKUE METOABbl TMPHU PEIICHUU
CTAHJAPTHBIX ~MAaTeMAaTMYECKUX 3aJa4 HAa  BBIYUCJIEHUE YIJIOB  MEXIY
CKpPCILUBAIOIIUMUCS TMPSAMBIMU, MEXKIY TMPAMOM U IUIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TNpuMEHEeHHEeM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HakThl Ui PEUIEHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIararoIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHIINE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYecKd C(HOPMYIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTh, O0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepryeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LI1apOBOU CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHUS.

BbaucnsTe COOTHOLIEHUSI MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYpHl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeEHSTH MPaBUIIO NapasuieienuIeaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YOI MEKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIbKO IIArOB PENICHHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WiIu airfOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedine OpPOTpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3aay.

[IpuBoAMTHE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTteMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJETUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI M TEOpEM, armapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcnl
bubnuoreka [{OK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 1 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyIIPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmnoreka IIOK
4 10 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209637
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHi https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 06 9 1
DEME! MEOTOTPaHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (mpp )
NporpamMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 T 12
©1a BpatiemA https://m.edsoo.ru/1¢209¢37
2 OOBEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE 0 hitps://m.edsoo.rw/1209¢37
4 [ToBTOpeHue, 06001mEeHNE, 7 1 bu6mmoreka [JOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Kontposbubie IIpakTHnueckue
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHbBIE IOHATHUSL CTEPEOMETPUU: TOUKA,
npsimMasi, IJI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 M300paXCHUS Ha PUCYHKAX: N300pakeHUS 1 bubmmorexa [IOK
p . pucy ' p https://m.edsoo.ru/aecc77cd
MIJIOCKOCTEH, MapauieNbHbBIX MPSMbBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
) [TonsiTHst: mepecekaronuecst MIOCKOCTH, | bubnuoreka [IOK
MEpECEKAOMIMECS TTPAMAst U TIOCKOCTH https://m.edsoo.ru/2d8a9¢99
3 ITonsATHA: IEepeceKaronIrecs II0CKOCTH, 1 bubnnorexka [JOK
HepeceKaromuecs npsamas 1 II0CKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
bu6mmoreka [IOK
4 n300pakeHre MHOTOIPaHHUKOB Ha 1
https://m.edsoo.ru/a63959ed
pUCYHKAaX, Ha TPOEKIITMOHHBIX YePTEkKaX
HavanpHbie cBeneHns 0 KyOe U mupamuse,
5 nX pa3BépTku U Mojenu. CeueHns 1 bubmorexa LIOK
passep ’ https://m.edsoo0.ru/b30dff38
MHOTOT'PaHHUKOB
HavanbsHble cBeieHUs 0 KyOe U MupaMu/e,
6 X pa3BépTKU U Mojaenu. CeueHust 1 bubmnorexa LIOK
passep ' https://m.edsoo.ru/3d8ffd32
MHOTOT'PAaHHUKOB
[TonsiTHE 00 aKCHOMAaTUYECKOM TTOCTPOCHUU
bu6mmoreka [IOK
7 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/Occ5cdfe



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

[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOSHUH

8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U bubmmorexa LIOK
P PHIL P P https://m.eds0o.ru/239¢8cb4
CJIEICTBUS U3 HUX
[TonsiTHE 00 aKCMOMATUYECKOM TTOCTPOCHUU
9 CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U bubmmorexa [IOK
P pHH: P P https://m.edso0o.ru/65¢6b106
CJIE/ICTBUS U3 HUX
[TonsiTre 06 akcCMOMaTHYECKOM MOCTPOSHUU
10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH 1 Bubmiorexa LIOK
P pHH: P P https://m.edsoo.ru/258fc245
CJIEICTBUS U3 HUX
B3aumHoe pacnoioxkeHue NpsiMbIX B
11 MPOCTPAHCTBE: NIEPECEKaIOIMIMNECs bubmorexa HOK
poctp $Iep ’ https://m.edsoo.ru/1a2520f6
napajuieIbHbIe U CKPEIIUBAIOLIUECS ITPSMBbIE
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B
12 [IPOCTPAHCTBE: MapajlICIIbHbIE IIPSIMBIC B bubnnorexka [JOK
IIPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapamiensHOCTH TPSAMBIX U TIJIOCKOCTEH B
13 npoctpanctie: [lapamienbHOCTh IPAMON U bubmmorexa [OK
pocip FHap P https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
14 VYrael ¢ cOHanpaBIE€HHBIMA CTOPOHAMH bubmorexa HOK
P P https://m_edsoo.ru/9£4071b9
15 Yron Mexay IpsSAMBIMHE B IPOCTPAHCTBE bubmmorera [TOK
y 1P poctp https://m.edsoo.ru/fe733862
16 Yron Mexay IpsSAMBIMH B IPOCTPAHCTBE bubmmorera [IOK
Y 1P poctp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEN: bubnnorexka [JOK
napajuiesIbHbIC III0CKOCTU https://m.edsoo.ru/2e18f255
18 CBolicTBa mapauieNIbHBIX INIOCKOCTEMN bubnmuorexa [JOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255

https://m.edsoo.ru/e504d656

19 [Ipocreiimme mpocTpaHCTBEHHBIE PUTYPHI HA bubmmoreka [JOK
MJIOCKOCTH: TETPadp, KyO, mapasiesIeuIe 1 https://m.edsoo.ru/4a28dc02
. bubmmoreka [JOK
20 Hoctpoerme ceneri https://m.edsoo.ru/1d434d0f
. bubnmoreka [JOK
21 Hoctpoetine ceertit https://m.edsoo.ru/ec26feSd
KonTpoapHas padora o Teme "IIpsimbie u
22 MIJIOCKOCTH B IPOCTPAHCTBE. bubmorexa LHOK
. https://m.edsoo.ru/9a0a9e56
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN"
IlepneHAUKYJIAPHOCTD NPSIMOM U TIJIOCKOCTH:
23 HCIZI))HGHI[I/IK;IJIﬂIfHBIC Hp;{l;lme B Bubmmorexa LHOK
https://m.edsoo.ru/b19f6asd
IIPOCTPAHCTBE
24 [Tpsimble napanienbHble U bubnuoreka [IOK
MIEPHEHINKYJIIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 IIpsiMble mapasienbHbie U bubnnorexka [JOK
HNEPHEHINKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U bubnnorexka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOU U bubnmnoreka [JOK
TUIOCKOCTH https://m.edsoo0.ru/79165d15
73 TeopeMa 0 IpsIMO¥ IEPIIEHAUKYIIIPHOU bubnnorexka [JOK
IIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o psIMOI NIEPIIEHANKYISPHON bubnuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psAMoOl NepIeHANKYIIPHON bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE bubnmoreka [JOK



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b

OT TOYKHU OO IIIOCKOCTH, paCCTOAHHUEC OT
HpHMOfI J0 IINIOCKOCTH

https://m.edsoo.ru/33c477d3

[TepnienquKymnsip 1 HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT bubmmorexa LHOK
. A -P https://m.edsoo.ru/66fefadd
IPSIMOM 710 IVIOCKOCTH
[lepnenauKyasip U HAKJIOHHBIE: PACCTOSIHHUE
33 oT I”ID“OIIKI/I OyHJ'II(;CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [IOK
. A s https://m.edsoo.ru/a5b7b8e3
IPSIMOM 70 TJIOCKOCTH
[lepnenauKyIsip U HAKJIOHHBIE: PACCTOSIHUE
34 oT IT)oqI(I/I OyHJ'II(;CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa OK
. a P https://m.edsoo.ru/dbee22bc
IpsIMO 10 TIJIOCKOCTH
35 VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOI bubnuorexa [JOK
U TIJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIi yroJ, TMHEHHBIA yTo bubnuoreka [IOK
JBYTPaHHOI'O yrIjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl bubnnorexka [JOK
JBYTPaHHOIO yrja https://m.edsoo.ru/c7c¢777ed
18 [IeprieHIMKYIAPHOCTH INIOCKOCTEMN: IPU3HAK bubnnorexka [JOK
NEePNEHAUKYISIPHOCTH JABYX IJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [TepneHAUKyYISIPHOCTD IJIOCKOCTEH: IPU3HAK bubnmoreka [JOK
MEPIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [IeprieHIUKYIIIPHOCTD IUIOCKOCTEN: IIPU3HAK bubnnorexka [JOK
NEPHEHAUKYIISIPHOCTU ABYX IJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX NMepHEeHIUKYIIApAX bubmmorexa [OK
P P PHEHIHARYIP https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEx NEpHEHAUKYISIPAx bubmmorexa [OK
P P preHRTEYILP https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX nepHeHIUKYIIpAX bubmmoreka [JOK



https://m.edsoo.ru/33c477d3
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KonTtponpHas pabora no Temam
"IlepnieHAUKYJISAPHOCTD MPSIMBIX U

https://m.eds00.ru/9246736

bubmuorexa [JOK

4 mrockocTe" u "Y sl MeXAy NPSIMbIMU U https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[lonsiTHE MHOTOI'paHHUKA, OCHOBHBIE

45 AJIEMEHTBl MHOTOTPAHHUKA, BBITYKJIbIE U bubnuorexa [JOK
HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOT'OIPaHHHUKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U

46 OCHOBAHMS MIPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuorexa [JOK
pU3MbI; OOKOBas ¥ TTOJIHAS TIOBEPXHOCTD https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, npsMOyTroabHBIN bubnuoreka [IOK
napasuliesIenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamuaa: n-yrojapHas nupaMuja, rpaHu U

43 OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS bubnuoreka [IOK
[IOBEPXHOCTh IUPAMUBI; IIPABUIIbHASL U https://m.edsoo.ru/fblcd0as
yCeu€HHas nupaMuIa
[IpaBuibHBIE MHOTOIPAaHHUKH: TIOHSATHE
MPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS

49 MpU3Ma U MpaBUIIbHAS MUPAMU/IA; bubmmorexa [TOK

https://m.edsoo.ru/074c8865

IpaBUJIbHAS TPEYrojibHasi MUpaMuaa u
MPaBUIBHBIN TETpasap; KyO
[IpencraBnenue o NpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTa’dp, N0AEKadIp U Bubmmorexa LIOK

https://m.edsoo.ru/a0fddSbf

MKOCadIp.

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS bubnnoreka [JOK

OTHOCHUTCJIBHO TOYKH, HpﬁMOfI, TIJIOCKOCTH.

https://m.edsoo.ru/b9¢777d9



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
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OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napauiCIcnmicaax, nmpaBUIbHbIX
MHOTI'OI'PaHHHUKax

Brruncienue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

bu6mmoreka [IOK

52
péOpa, 1raroHasiu, yrisl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOI MOBEPXHOCTH M IMOJTHOM
53 MOBEPXHOCTHU MPSIMOU IPU3MBI, IIOIIAAb bu6mmoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMOI MPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUILHON MTUPAMUIBI, bu6mmoreka [JOK
TeopeMa O IUIOMAau OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOU MUPaMUIbI
55 KonrponbHas pabora no reme bubnnorexka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95{5c04
bu6mmoreka [IOK
56 I1 8
OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
57 O0Bé
DEM ITHPAMHIET https://m.edsoo.ru/235171b3
N bubmuoreka [JOK
58 00
PEM TTHPaMIIRT https://m.edsoo.ru/f47dfefd
" bubnmoreka [JOK
59 006
HEM ITHPAMHIET https://m.edsoo.ru/79¢10312
" bubnmoreka [JOK
60 0o
HEM HTHPAMHIET https://m.edsoo.ru/2faadc3f
b K
61 O0BEM IpU3MBI nommorexa O
https://m.eds00.ru/79853608
62 O0BEM IpU3MBI bubmorexa [TOK

https://m.edsoo.ru/1€053890



https://m.edsoo.ru/6cdbecef
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https://m.edsoo.ru/5603e30b
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bubmuoreka [JOK
63 O01é 1
PEM TIPHIMBT https://m.edsoo.ru/482d3f51
64 Kontponbnas pabota no reme "O0bEMBI 1 bubnmoreka [JOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600IIeHNE CUCTEMATH3ALUS
65 snannii. [loctpoenne ceuennii B 1 buGnnorexa LIOK
’ p https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHKE
[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYMCIIEHHE PACCTOSIHUMI: MEXIY
66 BYMS TOYKAMH, OT TOUKH 0 MPSIMOM, OT 1 bubmorexa LIOK
By ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEUIUBAIOIIMMHUCS TPSIMBIMH
bu6mmoreka [IOK
67 Hrorosas KoHTpoJIbHAg paboTa 1
TOTOBad ROHTPONLHAL pabot https://m.eds00.ru/b9146bcO
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHNE YyTIIOB: MEXIY
68 CKPEIUBAIOIINMUCS IIPSIMBIMH, MEX 1 bubmmorexa LHOK
p HIV B p ’ y https://m.edso0o0.ru/56765e8b
MPSIMOM M MJIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXAY MIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/482d3f51
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11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka Konrtpoabubie  IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 Cdepa u map: UeHTp, paanyc, TuaMeTp; 1 bubnnoreka [JOK
IUIOMIA/Ib TOBEPXHOCTHU ChEpPhI https://m.edsoo.ru/0341bc2b
BsanmHuoe pacnionoxxenue chepsl u

bu6mmoreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. | bubnnoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f712
HunuHapuyeckas TOBEPXHOCTb,

4 00pa3yroue MUJIHHIPUIECKOM | bubnnorexa [JOK
MTOBEPXHOCTH, OCh LIWJIMHIPUIECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU

WIMH]IP: OCHOBaHUS U OOKOBast
5 EOBG XHI())CTB o0pa3yrolas 1 ochb; 1 bubmmorexa [TOK
P , I?, Y N ’ https://m.edsoo.ru/188f6216
ionIaib OOKOBOM M MOJTHON MOBEPXHOCTH
N300pakenne nuIuHApPa Ha MIIOCKOCTH.

6 Pa3Béprka nununapa. CedyeHus HUIMHIpA 1 bubnnorexka [JOK
(MJI0CKOCTHI0, MapaIEIbHONW WIIN https://m.edsoo.ru/016e25¢eb
NepPHEHANKYISIPHON OCH LIMJIMH]IPA)

Konnueckast moBepxXHOCTh, 00pa3yroime
7 KOHUYECKOW MMOBEPXHOCTH, OCh U BEPIIMHA 1 bubmmorexa [OK
. P ’ P https://m.edsoo.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTHU
8 Konyc: ocHOBaHME U BepIIMHA, 1 bubnmuorexa [JOK
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o0pa3yromiasi 1 0Ch; IIIOMAAb OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

Yceu€HHbI KOHYC: 00pa3yIolue U BHICOTa

bu6mmoreka [JOK

9
OCHOBaHUs U OOKOBasi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o00pakeHre KOHyca Ha MJI0OCKOCTH.

Pa3Béprka konyca. CeueHus KoHyca
10 (TUTOCKOCTHIO, MapajuIeIbHOW OCHOBAHUIO bubmorexa HOK
> 11ap . ’ https://m.edsoo.ru/Obde1be8
Y TJIOCKOCTBIO, IPOXOIAIIEH Yepes
BEPILUHY)

1 KoMOuHamust Ten BparieHus u bu6mmoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BIIMCaHHAs B MHOTOTPAHHUK UITU B bubmorexa LHOK

pa, p https://m.eds00.ru/0b136158
TEJIO BpAILEHUS

13 ITonsitue 06 00béMe. OCHOBHBIE CBOMCTBA bubmuorexa [JOK
00BEMOB TEN https://m.edsoo.ru/26a03fb7

bu6mmoreka [JOK

14 O0BEM MIMHApa, KOHyca

H AP Y https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK

15 O0BéM mapa u mromanasb chepsl

P mane chep https://m.edsoo.ru/d189bde2
[TogoOHBIE TENTa B MPOCTPAHCTBE.
16 CooTHOIICHUS MEXKY TIOMAAIMU bubmorexa [IOK
N %.Iy e https://m.edsoo.ru/810cfleb
MOBEPXHOCTEN, 00BbEMaMH MOJOOHBIX TEI

17 KonTtponbHas padora no temam "Tena bubnuorexa [IOK
BparieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MJI0OCKOCTH U B TPOCTPAHCTBE bubmorexa HOK

p pocIp https://m.edsoo.ru/5caefclb

19 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB bubnmoreka [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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https://m.edsoo.ru/5caefc1b

https://m.edsoo.ru/23f41f089
bubmuorexa [JOK

20 YMHOXKEHUE BEKTOpa Ha YHUCIIO
P https://m.edsoo.ru/dee379¢eb
Pasnosxenue BekTopa 1o Tpém
21 HEKOMIUIaHapHbIM BekTopam. [IpaBuiio bubmmorexa LIOK
P pam.- 1ip https://m.edsoo.ru/a28fd74e
napasuiesenumnena
Pemenne 3amad, CBSI3aHHBIX C
22 OpUMEHEHHUEM IIPaBWI IEUCTBUHA C bubmmorexa LHOK
P P https://m.edso0.ru/5a827900
BEKTOpaMHU
3 KoopannaTHO-BEKTOpHBIN METO/ NPHU bubnnoreka [JOK
peIIEeHNH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[TpsimoyTonbHAs cUCTEMa KOOPAUHAT B
24 npoctpaHcTBe. KoopauHaATEI BEKTOpa bubmnorexa LIOK
pOcTP . ’ p pa- https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1a4u B KOOpAUHATAX
75 VYron mexnay BekTopamu. CKasspHOE bubnuoteka [JOK
MPOU3BEAECHHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexay IpsiMbIMH U bubnmnorexa [JOK
[UIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e
7 KonrtponbHas pabora no reme "Bekrops! u bubnuoreka [IOK
KOOPJMHATHI B MPOCTpPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHnue, 0600IIeHNE U
73 cucremarusanus 3HaHui. OCHOBHbIE bubnnorexka [JOK
¢burypsl, ¢pakThl, TEOpEMBbI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenwme, 0600IIEHNE 1
79 cucreMartusalus 3HaHuii. OCHOBHbIE bubnnorexka [HOK

¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
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[ToBTOpeHue, 0600IICHNE 1

30 cUCTeMAaTHu3aIus 3HaHUH. 3a1aun 1 bubmmorexa LIOK
H - Al https://m.edsoo.ru/7491efe0
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpeHue, 0600IICHNE U
31 cucTeMAaTH3alusa 3HaHUH. 3agaun 1 buGnnorexa LIOK
H e https:/m.edso0o.ru/4dffdad7
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEHME, 0000IICHUE U
10 cucrtemaTusaius 3Hanui. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUU
bubmuorexa [JOK
33 4! 0 1
ToroBasg KOHTpoIIbHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IIEHNE 1 1 bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM TPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBePSIeMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro 001ero 0opa3oBaHus
pe3yJbTarta
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUIMU: TOUKA, IPSAMAs], IJIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEICTBHUS U3 HUX MPU PELICHUU
' TEOMETPUYECKUX 3a]1a4
73 OnepupoBaTh MOHATHSAMHU: MMAPATUICTBHOCTh W TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEHN
74 KrnaccudunupoBars B3auMHOE PaclONOXKEHHE MPSIMBIX U TUIOCKOCTEH B
. MIPOCTPAHCTBE
OnepupoBarh NOHATHUSMU: JIBYTPAHHBIA yIOJl, TPAaHU JIBYTPAHHOTO YTIJa,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTpaHHOTO yria
76 OnepupoBarh NMOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIBINA
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TPaBUIILHBI MHOTOTPAHHUK
e Pacmio3naBaTth OCHOBHBIE BHJIBI MHOTOIPAHHHKOB (MUpaMuja, MpU3Ma,
. MPSMOYTOJIBHBIN Napasuieenune, Kyo)
KnaccudurnupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
. Kinaccupukanuu  (BBIMYKJIbIE W HEBBINYKIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPaHHUKH, TMpAMbIE M  HAKJIOHHBIE MPU3MBI,
TapajuIeTIeTUTIC b )
_ OmnepupoBath MOHATHSIMU: ceKymias TIJIOCKOCTB, ceueHue
' MHOT'OTPaHHUKOB
710 OOBSCHATP  TPUHIUIIBI  TOCTPOCHHS  CEUEHWH  MHOTOTPAaHHUKOB,

HCIIOJIb3YsS METOI CJICIO0OB

7.11

CTpOI/ITB CCUCHUA MHOTOT'paHHHUKOB MCTOAOM CJICAOB, BbIIIOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX UTYD:




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiropuTMaMm, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOAbI IIpH
peliCHUKU CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJad Ha BbIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOﬁ, OT TOYKH OO0

IINIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS IMPAMBIMHA

7.13

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiropurMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUE METOAbI IIpH
PEIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYMCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ H IINIOCKOCTBIO,

MCXKAY IJIOCKOCTAMMU, IBYI'PAaHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beramcnate 00bEMBI W IUIONIAAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BBIYUCISATh COOTHOIICHUS
MEKTY IIOUIAAsIMU MTOBEPXHOCTEN, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATUSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPUHU, HECHTP, OChb U IINIOCKOCTH CUMMCTPUN (1)I/Il“yp]i>l

HSBJ’ICK&TL, Hp606pa3OBI>IBaTB U HUHTCPIPETUPOBATH HH(bOpMaI_[PIIO 0
MMPOCTPAHCTBCHHLIX T'COMCTPUYCCKUX (1)I/Il"yan, MNpeACTAaBJICHHYIO Ha
YCPTEIKaX U pUCYHKAX

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI IJIL peHICHUS CTCPCOMETPUUCCKUX
3aaa4, MpeamnojJararomux HECKOJbKO HmaroB pCelICHUs, C€CJIN YCIIOBUA
NPpHUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

HpI/IMeHHTB HpOCTGfIH.IHG nporpaMMHbBIC CPEACTBA W IJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUU CTCPEOMCTPUICCKUX 3a/1a4

7.19

7.20

[IpuBOIUTE MpHUMEpPBI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEHW B IPUPOJAE U

JKU3HH, paClIO3HABATH MPOABJICHUC 3aKOHOB T'COMETPHUHN B UCKYCCTBC

[IpumeHsTh MOTyUYEHHBIEC 3HAHUS Ha MIPAKTUKE: aHAIU3UPOBATh peasibHbIe
CUTyalluh M MPHUMEHATh HU3YyYEHHBIE IMOHATHS B IIPOLECCE IOMCKA
peneHus MaTe€MaTHYECKH chopMyJIMPOBAHHOMN poOJIEMBI,
MOJIETMPOBATh PEabHBIE CUTyallMH Ha SI3bIKE T€OMETPUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIEIHN C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TEopeM, armapara aireopsl, pelmaTh MPaKTUYECKUe 3a7auu, CBI3aHHBIC C

HaXO0XIACHUEM I'COMETPHUICCKUX BCINYHNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBanus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIne
61 WINHAPUYECKOW TMOBEPXHOCTH, IHIMHIP, KOHHYECKAs IMOBEPXHOCTb,
. oOpasyioniye  KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyUEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacrookKeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHAMHU: IIAPOBOW CErMEHT, OCHOBAHWE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHUE IIAPOBOIO CIIOSI, BHICOTA
IAPOBOTO CJIOS, IAPOBON CEKTOP
6.6 Bbruaucnare 00BEMBI W IIJIOMIATM TOBEPXHOCTEH TeNl  BpalleHUs,
' reOMETPUUECKUX Tell C TPUMEHEHHEM (HOopMYyJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIMCAaHHBIH B chepy u
6.7 OTNKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK MJTH TEJIO
BpaIICHUS
63 BBIUUCIATE  COOTHOMIEHWST MEXKIy IUIOMAASMU TIOBEPXHOCTEH W
. 00BbEMaMU MOAOOHBIX TeI
69 N300pakaTh n3ydaemble (UIypbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHJ CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUEHHS Tel
BpAICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATH HH(OPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (DUTYypax, INPEACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELUICHUS CTEPEOMETPHUECKUX
6.12 3a/a4, MPEIoJararolluX HECKOJIbKO IIAroB PEIICHHS, ©CIIH YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonasaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6L$ICH$ITB, KakKuMH CBOMCTBaMHU OHH

o0JaaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO apaJlICICIIUIICaAa IIPHU CI0KECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAWHATBEI BCKTOpPA,
yroai MeExay  BCKTOpaMu, CKaJIIpHOC  HPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IIPOU3BEAECHHUE BEKTOpa Ha 4YMUCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIaIbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTb YPABHCHUECM B I[CK&pTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG reOMCTPpHUUCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOAa

Pemars 3aJa4dd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHUC I'COMCTPUYCCKUX BCIUYHUH II0 06pa3uaM WK aJIrTOpUTMaM,
MIPpUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTEMAaTHYCCKUX 3aJa4

6.21

IIpuMeHATh mpoCTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

IIpuMeHATh TOJNIydeHHBIE 3HAaHMWS Ha IPAaKTHKE: AHAIW3UPOBATH
pealbHBIE CUTyallUd W NPHUMEHATh H3Y4YCHHBIE IIOHATUSA B IIpOLiECCE
MOMCKA pELIEHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOJIEMBI,
MOJICJINPOBATh PEajbHbIC CUTyallUU HA S3BIKE N€OMETPUM, UCCIIEI0BATH
ITIOCTPOEHHBIE MOJIENN C WCIIOJIb30BAHUEM T€OMETPHUYECKUX IOHATHUA H
TeopeM, armapara anreOpbl, perars MpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUS

7.1

7.2

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMast, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTne 00  aKCMOMATUYECKOM  MOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

BzaumHoe  pacmosnokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napaJulelbHble M CKpemuBamomuecss npsmele. llapamnenbHOCTs NOpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B MPOCTPAHCTBE,
MapauIebHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M IUIOCKOCTH. YTJIbI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJl MEXAY TMPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJuiebHbIE MIOCKOCTH, CBOMCTBA MapaIEIbHBIX
mwiockocTei. [Ipocteiimue mpocTpaHcTBeHHBIE (GUTYPHI HAa TIOCKOCTH: TETPadp,

Ky0, napaJuiesnenumnes, NoCTPOCHUEe CeUeHnun

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE IPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIEC U IEPIIEHIUKYIISAPHBIC K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYIIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIroll MEXAY MpPAMOM M IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. IlepneHaukynsap wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIHs (PUTypbl Ha MJIOCKOCTh. [lepneHanKyIsspHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  IIIOCKOocTe. Teopema 0  Tpéx

NEePHEHANKYISIPAX

7.4

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOI'DAHHMKA, BBIMYKIbIE M
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipumsma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHHMS MPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH NMpu3Mbl. [lapamenenuren, mpsAMOYToJIbHBIA NapajuIeIeInIe T
u ero csorcrsa. [Iupamuna: n-yrojipHas nupamuia, 'paHd U OCHOBaHUE ITHUPAMU/IBI,
OOKOBas M IOJIHAS MMOBEPXHOCTh MUPAMHUIBI, IPABUIbHASL M yCEUEHHAS MUPaMUAA.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJIBHBIG MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

7.7

IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWbHAs NpU3Ma M IpaBWIbHAas INHpaMHIA,
IpaBUiIbHAs TPEYroyibHAs MUPaMUa U MpaBUIbHBIA TeTpasap, KyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJICMCHTHI CUMMCTPUHU B IMUpaMUJaX, MapajlICJICIUIICaAax, IMpaBUJIbHbIX

MHOTI'OI'paHHHUKax

Bbruuciienue 31eMEHTOB MHOIOTpaHHHMKOB: pé&Opa, auaroHanu, yriel. Ilmomans
OOKOBOM IOBEPXHOCTH U TMIOJHOM ITOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIAJIb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU NMpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH UM IIOBEPXHOCTH IIPaBUIIBHOM MNHMPAaMHUIBI, TEOpeMa O ILIOLIAIN

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IuIomaasaMunu HOBerHOCTeﬁ,

00BpEMaMU ITOOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIe HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS U OOKOBasi MOBEPXHOCTb,

oOpa3ytoias 4 0Ch, TUIOIIa b OOKOBOW M MOJIHON TTOBEPXHOCTH

6.2

6.3

Konunyeckas noBepXHOCTh, 00pa3yrole KOHUYECKO MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYecKoi moBepxHocTH. KoHycC: ocHOBaHHME W BeplInHa, oOpasylomias U OcCh,
onaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBINH KOHYC: 0Opasylolue u

BbICOTA, OCHOBAHUA U OoKxoBas ITOBCPXHOCTH

Cdepa u map: neHtp, paauyc, JuamerTp, Miouaab NoBepxHocTu cepol. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaib

cepsl

6.4

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

6.5

KomOunammu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIW TCJIO BpalllCHUSA

6.6

[Tonste 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapayieNenunena u cuenctsus u3 He€. OO0bEM UMIMHIpA,

koHyca. O0BEM mapa u rionaab chepol




[Tomobuple Tema B mpoctpaHcTBE. COOTHONICHUS  MEXKIY — IUIOIMIAISIMU

o7 MMOBEPXHOCTEH, 00BEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapaviebHO M TMEPIEHIUKYISPHO OCH), CEUEHHUS KOHYycCa
. (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 1Iapa
BexkTop Ha miockocty u B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpEM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemienne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU
[IpssMoyronbpHast cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amaun B KOOpJAMHATax. YTrosu Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenne YIJ10B MCXKAY MNPAMBIMU W IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/la4




IIPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 061Iero
o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aad;
yMeHHe (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpPEAEICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITHUPOBAThH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MaTUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKAEHUA IIpU PELICHUU 3a]ady,
OLICHUBATh  JIOTMYECKYIO0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEpUPOBATh MOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMy Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs ONMCAHMS PEANbHBIX IPOLECCOB U SABICHUN U IIPU PELLIECHUH
3aJa4, B TOM UYHWCJIE€ M3 JAPYyrux Y4eOHbIX MpPEeIMETOB; YMEHHE
OINepHpOBATh MOHATUSAMU: Ipad, CBA3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaThb rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUAMHU: HATypaJbHOE YUCIO, LIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPEHb HAaTypalbHOM CTETeHHU, CTETICHb
C palMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
HoKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOJAYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAILHOE  YMCJIO,  MHOXXECTBAa  HATYypaJIbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIB30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenh M HaHUMEHbIIIee
o0riee KpaTHOE, aNrOpuUT™M EBKIHIA NP PENICHUH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCICHHS; yMEHHe
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MpeoOpa3oBaHMS BBIPAKEHHH CO
CTENeHsMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX

BBIpa)KeHHﬁ; YMCEHHUE OICPHUPOBATE MOHATHUAMU: ITOCICAOBATCILHOCTD,




apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKOHEYHO yObIBaoIlas TreoOMeTpUYecKass [MpOrpeccusi; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
MpUMEpbl  UCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEPUpPOBATH
MOHATUSMU: Marpuma 2xX2 u  3X3, omnpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMmenune OIICPHUPOBATH IMOHATHUAMU: pPALMOHAIBHBIC, HPPAIHOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI; YMCHHC OIICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC HpCO6paSOBaHI/Ie, YpaBHCHHC,
HCPaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC PCIIAaTb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMbBI C TIIapaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢byHKIMH, KCTpeMyM (GYHKIMH, HauOOJbIlllee M HAUMEHbIlIee 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETpepbIBHAs (PYHKIIMSI, aCUMIITOTHI rpaduka
¢byHKIMH, TIepBas ¥ BTOpasi MPOU3BOHAS (YHKINHU, T€OMETPUUYECKUNA U
¢buznyecKkuil CMBICII TPOU3BOAHOM, MEepBOOOpa3zHas, OIpeneaEHHbIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIUN (YHKUUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOIHYIO JJs HCCIeNOBaHMUA (PYHKLUH,
HaXOAUTh HaAuOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUeCKOTro
aHamu3a; NPUMEHATh IMPOU3BOJHYIO JJISl HAXOXKJIEHHsS HaWIydllero

pelmiCHusdg B HNPHUKIAJHBIX, B TOM YHCJIIC COINUAJIIbBHO-DKOHOMHWYCCKUX U




bu3MUeCcCKUX 3a7a4ax; HaAXOIUTh TUIOMIANU U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpaja; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

NoMOIIBI0 AU PepeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUus, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIIEHHAs GbyHKIMA,
TpUroHomerpudeckue (QyHKuuM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMM, TIOKa3aTeldbHas | Jorapumuyeckas (YHKIHUU; YMEHHE
CTPOUTH TIpadHKH W3yYCHHBIX (DYHKIMH, BBINOIHATH HpPeoOpa3OBaHUS
rpaduKoB (YHKIUH, UCTIOIB30BaTh TPAPUKH ISl H3yUSHHSI IPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTHX YYEOHBIX MPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXATh (OPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHHIA, HEPABEHCTB M 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBbIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTH YIPABJIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh IPaBAONOJAOOHOCTh pE3yJIbTaTOB; yMEHHE MOJAEIMPOBAThH
peaNbHBIE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABJIITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJCIN C HCIOJIB30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATH MOJTyUYEHHBIN pe3yabTar

YMeHne onepupoBaTh MOHITHIMU: CpEIHEe apuPMeTHIEeCKoe, MeInaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHCIepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKaTh,
MHTEPHPETHPOBATh HH(GOpPMAIMIO, TMPEACTaBICHHYIO B TalnMIax, Ha
nuarpaMmax, rpaukax, OTpaXKarollyro CBOHCTBA peabHBIX MPOIECCOB H
SBJICHUI; IPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIMIl U TUarpaMM;
UCCIIEIOBATh CTAaTHCTUYECKHE JaHHBIC, B TOM 4YHCIE C MPUMEHEHHEM
rpadu4eckux METOJO0B U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIC HAONIOACHHUS C TOMOIIBIO JHArpaMm

pacceuBaHus U JINHEWHOU PErpeccuu




YMeHue OnepupoBaTh IOHATUSAMHU: CIy4alHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSTHOCTh C HCIIOJB30BaHUEM TIpaUuecKuX METOJIOB; MPUMEHSThH
(bopMybl CIIOKEHHSI M YMHOXEHHUs BEpOSTHOCTEH, (OpMyJy MOJHON
BEPOSATHOCTH, (popmyny bepHyium, komOuHAaTOpHBIE (PAKTH U (HOPMYJIBI;
OLIEHUBATb BEPOATHOCTH pEabHBIX COOBITHH; YMEHHE OIEepHUpOBAThH
HNOHATUSIMM:  CIy4yailHass BEJIWYMHA, pacIpeleleHUe BEpOATHOCTEM,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHECHHE
CIlydalfHOW BeJIMYUHBI, (YHKIUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO PAaCIpPElEICHUN;
YMEHHE UCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacOpeiesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHUE MPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YUCIO COYETAaHWH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHHe
IIPUMEHSTh KOMOMHATOPHBIE (PAKTHI M PACCYKICHUS IS PELLEHUS 3a/1ay;
OLICHUBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH IIOJyYEHHBIN PE3YNIbTAT

VYMeHue onepupoBaTh IOHATUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yroJ,
JBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroOJI, CKPEIIMBAIOLIUECS IPSMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTOJI MEXIy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKAY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUHU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB  OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Nn

10

YMeHue onepupoBaTh MOHATUSIMM: IJIOWAAbL (UTYpPbI, 00bEM (QUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
Ky0, mapajuiefenunen, npusMa, HUpaMuia, (urypa U MOBEPXHOCTH
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Miomaas cepsl, MIomanb
MOBEPXHOCTU NHMPaMM[bl, NPU3MBI, KOHycCa, IMINHApa, 00BEM KyoOa,

IPSAMOYTOJIBHOTO Iapajuleenunesa, nupamMuibl, IMPU3MBbL, LWIAHIPA,




KOHycCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUS KOHYcCa U LIWIWHIpA,
napajulefibHble OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, HUIMHIAPA, KOHYCa; YMEHHE CTPOHWTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MOBEPXHOCTU
BpaIllEHUs1, UX CEYEHMS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITEIEHO
(bopMyIIMPOBATh OMPECIICHUS U3Y9aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBaxX U MpPHU3HAKAX N€OMETPHUYECKHX (QUTYp, 0OOCHOBBIBATH HIIU
OlpoBepraTh MX; YMEHHE MPOBOAMTH Kiaccuukanuoo ¢uryp mno
pa3jIMYHBIM MPHU3HAKaM, BBIMOJIHATH HEOOXOIUMBIEC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

11

12

13

YMeHue omnepupoBaTh HOHATHUSMH: JBH)KCHHE B TIPOCTPAHCTBE,
napajuielIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue 10A00MsA, TOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJOOHBIE (PUTYPHI, B TOM YHCJEC B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpEe; HUCIOIb30BATh T'€OMETPUYECKHE OTHOIICHHS
OpU PEIICHWW 3a/la4y;, HAXOJUTh TEOMETPUYCCKHE BEIMYHMHBI (JIITMHA,
yroj, IJIomaab, O0BhEM) TPU pelIeHUH 3a7ad U3 JPYTuX y4eOHBIX
IPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JJTMHA, YTOJ, TUIOMAab, OOBEM, IUIOMAAbh MOBEPXHOCTH),
UCMONb3Yys M3y4YeHHBbIE (DOpPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAIb ChEPHI;
00bEM Ky0Oa, NMPsIMOYTOJILHOTO MapajulesieNuIe1a, MUpaMuibl, MPHU3MBI,
ITMHIpA, KOHYycCa, IIapa; yYMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMeHue onepupoBaTh NOHIATUSAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE IMPOU3BEAECHUE, YIOJ MEKIY
BEKTOPAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBIA METO]
JUISL pElICHUs] TEeOMETPHYECKHX 3alad W 3a1ad  JPYruX ydeOHBIX
MPEIMETOB

YMenne BBIOMpATh TOAXOASAIIMN METOA JUIsl pEIIeHHs 3aadu,
MOHUMAHWE 3HAYMMOCTH MaTeMaTUKU B HW3YYECHUU NPUPOAHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUHMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kona
1 Yucna v BEIYUCIICHUS
1.1 HarypanbHble 1 nenbie yuciua. [Ipu3Haku 1eIMMOCTH LEIbIX YHCel
1 Panmonaneupie  uncna. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOICHTHI,
' OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypaibHOU cTemneHu. JlelicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
L4 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHb ¢ palMoHaIbHBIM Moka3areneM. CBOMCTBa
' CTEIICHU
s CuHyC, KOCMHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudm uucna. [lecaTuunbie U HATypaabHbIEC JTOTapU(MBbI
HevictButenbHble  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BRIYUCICHUS, TPaBUIa OKPYTIICHHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BBIYMCIECHU
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommexcHbie unciia
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 [{enbie u IPOOHO-palIMOHANBHBIE YPAaBHEHHS
2.2 Hppanuonaibubie ypaBHEHUS
2.3 TpuroHomeTpudecKkue ypaBHEHHs
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [lensie u poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [ToxazarenbHble U TOTapu(PpMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpunua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULIbl




3 @OyHKUIUYU U TpaduKu
11 Oynkuusi, crnocoObl 3amanus (yHknuu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢ynkuuu. YétHele n HeuéTHble GyHKuMU. [lepuoguueckue GpyHKum
OOnacte ompesneneHUs W MHOXKECTBO 3HaueHUM Qynkuuu. Hymm ¢yHkuumm.
32 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIMH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnblnee M HauMmeHblllee 3HAa4YEHUE
(YHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypalbHbIM W IeNbIM Tokazartenem. EE cBoiictBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS n-0i CTENEeHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [oka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENpEepPhIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmysia CI0XXKHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOosbIIero 1 HaMMEHbBIIEro 3HaYeHHUs (YHKLIHUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEpXHOCTU BpaIllCHUS




7.5

KOOp[[I/IHaTBI N BCKTOPLI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

e ArtanacsH JI.C., byry3oB B.®., Kagomues C.b. u ap., 'eomerpusa 10-11
KJIACChI: YUYEOHUK JUIsl 00pa30BaTEIbHBIX YUPEKICHUN: 0a30BbIN U
npoduibHbit ypoBHU / OAO "UznarensctBo"[IpocBemnienue"”, 2021

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

OEJIEPAJIBHA A PABOYAS ITPOT'PAMMA CPEJIHET'O OBIIEI'O
OBPA30OBAHIA. MATEMATHUKA (6a3oBblii ypoBenb) (g 10-11 knaccos

oOpazoBaTenbHbIX opranu3aiuii). Mocksa, 2023 https://edsoo.ru/wp-
content/uploads/2023/08/19 ®PlM-Matematnka-10-11-knaccbl 6asa.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET
Enunoe coneprkanne obmiero oopazoBanus https://edsoo.ru/

IHOC "Mos mkona" https://myschool.edu.ru/


https://edsoo.ru/wp-content/uploads/2023/08/19_%D0%A4%D0%A0%D0%9F-%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0%D0%B7%D0%B0.pdf
https://edsoo.ru/wp-content/uploads/2023/08/19_%D0%A4%D0%A0%D0%9F-%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0%D0%B7%D0%B0.pdf
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