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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHUH pPeaJbHOTO0 WM WACAaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllUXCsl, a TaKKe KauyeCTB MBIIUJICHUSI, HEOOXOAMMBIX JUIsl aJanTaliyd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 00pa30BaHus
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3oM, oOydaronigecss Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (GopMHUpOBaHME TPEACTABICHUS O TEOMETPUUM KAaK YacTU MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (GopMHUpOBaHME TPEACTABICHUS O MHOTOIPAHHMKAX M TeJlax BpPAICHUS
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA,;

e (GopMHUpOBaHME YMEHHUS paclo3HaBaTh Ha YepTekKax, MOJENAX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJIAJICHUE METOJIAMU PEIICHUS 3a7a4 Ha IMOCTPOCHUS Ha M300paKCHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (GOpPMHPOBAaHHE YMCHHS ONCPHPOBATH OCHOBHBIMH IOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHUEC  QJITOPUTMAMH  PCIICHHWS  OCHOBHBIX  THUIIOB  3a7ad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJCPIKAHUEM;

e pa3BUTHE  MHTCIUICKTYaJbHBIX M  TBOPYECKHUX  CIOCOOHOCTEM
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (hopmupoBaHUe (YHKIIMOHATIEHOM IPaMOTHOCTH, pEIEBaHTHON
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNA Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil MporpaMmbl, pacnpeAci€HHbBIM MO ToJlaM OO0ydYeHus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reometpun otBoauTCcAa 2 yaca B Heaemto B 10 knacce u 2 yaca B
Hexenmto B 11 kmacce, Bcero 3a aBa roga oOyudeHust - 136 yueOHBIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IUIOCKOCTHU. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumnea; NoCTPOCHUE CEUEHUI.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJIIPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXIY MNPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEW: MPU3HAK  MNEPHNEHIMKYJSIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHad mnupaMuaa. OJEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMON TIPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas U OCh;, IUIONIaAh OOKOBOM M TOJIHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIMH]Ipa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeacTBus u3 He€. OO0bEM UUIUHAPA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Peimienwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOL npu peleHnn r€OMETPUYECKHUX 3a/ad.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, pacCyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANTBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSIMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMCHEHHE MaTEeMaTHUSCKUX 3HAHWM IS PEIIeHUsS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAUieeo  Mupa;,  NpuMeHeHue  jJ102UYecKUx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBHISBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHUYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPHUHUMATh, (GOPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBHIBISATH  MaTeMAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M|
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JICNIaTh BBHIBOJABI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaATh CMoco0 perieHus y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e UCIIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh BOMPOCHI, (UKCHPYIOUIUE MPOTHBOpPEYHUE, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TIPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJIICHHS, TMPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOATENIbHO (popMynHpoBaTh 0OOOIIECHUS U BBIBOJBI 10 Pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBLIBIATH JNeuimthl MHPOpPMAIUHU, JAHHBIX, HEOOXOJAUMBIX JJI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BHIOWpaTh WHPOPMANWIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpPUPOBaTh MH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OILICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  obecneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTAX, JaBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATH CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIB:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OLICHWBATh COOTBETCTBHE pe3yjibTaTa LEIM U YCIOBHUSIM, OOBSICHATH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIIEIBHOCTh U IEPIICHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TrpaaycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U TUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaralIuX HECKOIBKO IIAroB PELICHHUs, €CIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbI, MOJEIUPOBATh peajbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, oOpa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHUs,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300paxkath u3ydaembie (GUTypsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh MHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, O0BACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJ1al0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

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

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy reoMeTrpuueckue (akThl JJIsI PELICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amauM Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIIEHUM U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1ad.

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOMCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXICHUEM T'€OMETPUYECKHUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB M TeM
n/n NMPOrpamMMbI
1 BBenenue B ctepeoMeTputo
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.

[TapamienbHOCTH IPSMBIX U IIIOCKOCTEN

[lepnieHIUKYISIPHOCTD MPSMBIX U

3 IIJIOCKOCTEN

4 VYTIIbI MEXIY MPSMBIMU M TUIOCKOCTSAMH

5 MHororpanHuku

6 OOBEMBI MHOTOTPAaHHUKOB

7 [ToBTOpEHUE: ceueHus, pAaCCTOSTHUS U YTIIbI

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoaunuecTBO 4acoB

Bcero

10

12

12

10

11

68

KoHTpoJibHBI
e padoThbl

IIpakTHyeckn
e padoTsl

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e3
7

bubmuorexa [JOK
https://m.edsoo.ru/1c209e3
7

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e3
7

bu6mmoreka [IOK

https://m.edsoo.ru/1c209e3
7

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e3
7

bu6mmoreka [JOK
https://m.edsoo0.ru/1c209e3
7

bu6mmorexa [IOK
https://m.edsoo.ru/1c209e3
7



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
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

5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE

Meto KOOpAUHAT B IPCTPAHCTBE

Tena BpamieHus

O0BEMEBI TENT

IToBTOpEHME

KoaunuecTBO 4acoB

KonTpoabHbI IIpakTnyeckn
Bcero
e padoThlI e padoThbl
6
15 1
16 1
1
17
14
68 3

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e3
7

bubmuorexa [JOK
https://m.edsoo.ru/1c209e3
7

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e3
7

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e3
7



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

Kon
NnpoBepseMor
0 pe3yJabTara

7
7.1

1.2

7.3

7.4

7.5

7.6

1.7

7.8

7.9

7.10

7.11

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06p330BaTeJ’[bH0ﬁ NnporpaMmal CpeaHEro 0611161"0 06pa3OBaHI/IH

I'eomerpus

OmnepupoBarh MOHATUSIMH: TOUKA, MPSMasi, INIOCKOCTh

[TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX IPU PEIICHUU
reOMETPUUYECKUX 3a7a4

OnepupoBarh MOHATHAMH: MAPAICIBHOCT, M TMEPHEHAUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEN

KnaccudunupoBars B3auMHOE pacIioioKEHUE MPSIMBIX M ITUIOCKOCTEH B
MIPOCTPAHCTBE

OmnepupoBarh MOHATUSMH: IBYTPAHHBIA yroJl, TPaHU JBYTPAHHOTO YTJa,
peOpo ABYrpaHHOIO yIiia, JMHEWHBIN yroj ABYTPaHHOIO yIiia, TpajycHas
Mepa JIBYTPaHHOTO yTia

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIBIHA
MHOTOI'PaHHHK, 3JIEeMEHTHl MHOTOTPaHHUKA, MIPAaBUJIbHBIA MHOTOI'paHHHUK
Pacrio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHUKOB (ITUpaMujaa, NpHU3Ma,
MPSIMOYTOJIBHBIN TTapajuieNenumne;, Kyo)

KnaccupumupoBarh  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHHS IS
kimaccuukanuu  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
NpaBUIbHBIE MHOTOTPAHHUKH, TIPSAMBIE H  HAKJIOHHBIE TPHU3MBI,
napaJiesIenune/1bl)

OmnepupoBatb MOHATHSMMU: ceKyIas IJIOCKOCTB, CeueHue
MHOTOTPaHHHKOB

OOBACHATH  NPUHLMIIBI  TOCTPOEHUS  CEUEHHH  MHOTIOIPaHHUKOB,
WCTIOJB3Ysl METOJ CIIEJIOB

CTpouTh ce4eHUS MHOTOTPAHHHUKOB METOJIOM CJIEZIOB, BBITOJIHSTH

(BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BHJI CBEpPXY, COOKY, CHU3Y

Pemarp 3a1aun Ha HaXOXJIEHHUE T€OMETPUUECKUX BEIMUYMH MO o0pas3nam
WA QIrOPUTMAaM, IMPUMEHSS M3BECTHBIC AHAJIUTUYECKUE METOIBI MPHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYeCKUX 3aJay Ha BbIYHCICHUE
pacCTOAHUN MEXIY ABYMSI TOUKaMH, OT TOYKH IO HPSIMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINUMHUCS ITPAMBIMHA

PemraTe 3aaa4i Ha HaXOXACHHUEC I'COMCTPUYCCKUX BECJIIMYHUH I10 06pa3uaM
HWJIN aJIrOpuTMaM, MNPUMCHAA HU3BCCTHLIC AHAJIMTHYCCKUC MCTOIBI IIPpU
PEIICHUMU CTaHAAPTHBIX MAaTEMaTHYCCKHUX 3aJad Ha BBIYMCICHUC YTJIOB
MCXKAY CKPCHIMBANOIIMMUCA IMPAMBIMHA, MCKIY HpﬂMOﬁ H IINIOCKOCTBIO,

MCIKAY IIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

Beruucisate 00bEMBI M IUIONIAM  MOBEPXHOCTEH MHOTOIPAHHHKOB
(mpu3ma, mupamMua) ¢ IPUMEHEHHEM (OPMYJI, BEIYUCIISITH COOTHOIICHHS
MEXKIY ILIOINAAIMU MOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTL MNOHATUAMUA: CUMMCTPHUA B IIPOCTPAHCTBEC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUHU (PUTYPHI

W3BnekaTth, TpeoOpa3oBbIBATh M WHTEPIPETHPOBATH HH(POPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpPEJCTaBICHHYIO Ha

YepTekKax U pUCYHKAX

[IpumensTh reomerpuueckue (HakThl A PELICHUS] CTEPEOMETPUUYECKUX
3a/a4, NPEAIONIAralliuX HECKOIbKO IIAaroB PELIECHUs, €CIH YCIOBUS

MIPUMEHEHUS 3a/1aHbI B SIBHOU popMme

[IpuMeHATH mpocTEWIIME TNPOrpaMMHBIE CpPEICTBA U JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a/1a1

HpI/IBO,I[I/ITB MMpUMEPbI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC U

KHN3HH, PpaCIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBE

[TpuMeHATH MoTydyeHHbIE 3HAHUS HA MPAKTUKE: aHAJTM3UPOBATh pealibHbIe
CUTyallud M NPHUMEHATh H3YyUYEHHBIE IIOHATHUS B MpoOIlecce IOHUCKa
pelieHus MaTeMaTHYECKU chopMyITMPOBAHHOM poOJIeMbl,
MOJIETTUPOBATh peajbHbIE CUTyallMH Ha S3bIKE T€OMETPUH, HCCIEN0BATh
IIOCTPOEHHBIE MOJIENH C HCIIOJIb30BAaHUEM I€OMETPUYECKUX IMOHATHI U
TEeopeM, arrapara anredpbl, pelmaTh NPakTUIECKUe 3a/1auu, CBI3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH



11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

I'eomeTpus

OnepupoBaTh NOHATHAMU: LHUIMHIPUYECKAs IIOBEPXHOCTh, 00pasyrolue
LWIMHJIPUYECKON TOBEPXHOCTH, LMJIMHIAP, KOHUYECKAs IHOBEPXHOCTb,
oOpasyronie  KOHMYECKOM  IOBEpXHOCTH, KOHYC, cepuueckas
IIOBEPXHOCTh

Pacnio3HaBaTh Tena BpaieHus (LHIMHAP, KOHYC, cdepa u map)
OOBACHATH CIIOCOOBI MOJTYYSHUS TEJI BPALLICHUS

KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh MOHATHSMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTa,
BBICOTA CETMEHTA, IIapOBOM CJIOH, OCHOBaHHE LIAPOBOrO CJOs, BHICOTA
IIapOBOTO CJ10s, LIAPOBON CEKTOP

Bbruucnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEM Ten BpalleHMS,
FEOMETPUUECKUX TeJl C IPUMEHEHUEM POpMYyJT

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BIIMCaHHBIM B cdepy u
OTMCAaHHBIN 0KOJIO cepsl, chepa, BMcaHHAsI B MHOTOIPAaHHUK UJIU TEJIO
BpaLIeHUs

BblUMCHAATE COOTHOWIEHHS MEXIAy IUIOIIAJAIMU IOBEPXHOCTEH U
00BEMaMHU TTOIOOHEIX TEIT

N306paxarh n3ydaemble QUIypbl OT PYKH U C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUJA CBEpXY, COOKY, CHH3Y; CTPOMTH CEUYEHHS Tel
BpaLICHUs

W3BnekaTb, MHTEPIPETUPOBATh M NPEOOPa3OBBIBATH WHGOPMALHUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpeACcTaBIEHHYIO Ha
4epTekax U pUCyHKax

[TpumeHsTh TeOMeTpUUYecKre (aKThl Ul PEIICHUS CTEPEOMETPUUYECKUX

3ala4, MIpcAnojiararolmmnx HECKOJBbKO MIaroB pemceHusd, €CJIU YCIOBUA

MIPUMEHEHUS 3a/1aHbl B IBHOU popme

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BBINOAHATE [NEUCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha 4YMCIIO0, OOBSCHATh, KAKUMHU CBOWCTBAMHU OHH
o0JazaroT

[TpyuMeHATH paBUIIO NapajuIeeNuIe a IPU CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUAMH: AEKapTOBBl KOOPIMHATBI B IIPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPIMHATBHI BEKTOPA,
Yroa MEXKAy BEKTOpaMH, CKaJIsIpPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIaHAPHBIE BEKTOPHI

Haxomuts cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOPAa HA YHUCIIO, YOl
MEXIy BEKTOPAaMH, CKAJIIPHOE MPOU3BEICHNE, PACKIAABIBATG BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3anaBaTh IVIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOpAUHAT
Pemars npocTeiiline reoMeTpuYecKHe 3aJaud  Ha IIPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METOAA

Pemarps 3amaun Ha [0Ka3aTeNbCTBO MAaTEMaTHYECKMX OTHOLICHUM M
HaXO0XKJICHUE T'€OMETPHUECKUX BEJIMYUH MO 00pa3liaM WK alrOpUTMaM,
IIPUMEHSAST ~ WM3BECTHBIE  METOABI IIPU  PEIICHWM  CTaHJAPTHBIX
MaTE€MaTUYeCKUX 3a/1a4

IIpuMeHATs mnpocTedMe NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4
IIpuBOoAUTE NMpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpuMeHATH TOJlydEHHBIE 3HAHUA HAa IPAKTUKE: aHAJIU3UpPOBaTh
peanbHble CHTyallud W NPUMEHSATh W3Y4YECHHBIC IOHATHS B IIpoliecce
MOUCKAa pELIeHUs MaTeMaTH4ecKu CcGHOpMYIMPOBAHHON MpOoOIIEMBI,
MOJICJINPOBATh PEaJbHbIE CUTYyallUd HA SI3BIKE T€OMETPUH, MCCIIEI0BAThH
IIOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM I'€OMETPUUYECKHMX IOHATUN U
TeopeM, anmnapaTa anreopbl, pemaTh IpakTUIECKUe 3a/1aui, CBI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHUICCKUX BEJINYHNH



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

7.1

7.2

7.3

7.4

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHBIE TOHSATHSI cTepeoMeTpuu. Touka, mpsimMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATHYECKOM  IMOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe pacnosnoxkeHue OpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajuiefibHble W CKpelluBaromuecs mpsmbie. [lapamiensHOCTh MPSAMBIX U
MJIOCKOCTE B  MPOCTPAHCTBE: IMapajlieNibHbIE TMpsSMbIE B  MPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAIUIETBHOCTh MPSAMON U IUIOCKOCTU. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIYy MNpPSIMBIMH B TIPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapasuielbHble TUIOCKOCTH, CBOMCTBA MapajliedbHbIX
mockocteit. [Ipocreitmume mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETpadJp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

IlepneHgUKYIAPHOCTE NPAMOM Y IUIOCKOCTH: NEPHEHAMKYJSPHBIE IIPsIMBIE B
IIPOCTPAHCTBE, NPsIMbIE MApPAJUICJIbHBIE M TNEPIEHAUKYJISAPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeOpeMa O IpsSMOH
NEPNEHAUKYISIPHON IIJIOCKOCTH. YTIIBI B INPOCTPAHCTBE: YroJI MEXAY MHNPsSMON U
IJIOCKOCTBIO,  ABYIPaHHBIA  YroJl, JIMHEHHBIM  Yrojl  JBYIPAHHOIO  yria.
[lepneHauKyIsip U HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
OpsAMOM 10 IMJIOCKOCTH, MPOEKIUs (UTYypbl Ha IUIOCKOCTh. [leprneHauKyIspHOCTb
IUIOCKOCTEM: NPHU3HAK MNEPIEHIUKYIAPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx
NEPHEHAUKYIIApax

[loHsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOTPaHHWKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOIOTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, TpaHd M OCHOBAHMSI MPU3MBI, MpsMas W HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapamienenurmen, mpsaMOYyroJIbHbIN I1apauIeICIUIIe ]
U ero cBoyctia. [Iupamuaa: N-yroiapHas NUpaMHUAa, TPaHU U OCHOBAHKME NTUPAMUIBL,
OOKOBas M IMOJIHAsI MMOBEPXHOCTh NMUPAMHUIBI, IPABUIbHAS M yCEeUEHHAs MUPaMUA.

DIeMEHTHI IIpuU3Mbl W MHPAMHIBI. HpaBI/IHBHBIe MHOI'OIrpaHHUKH: IIOHATUC



7.5

7.6

1.7

MPaBUJIBHOTO MHOTIOTPAaHHUKA, IpPAaBUJIbHAs MpHU3Ma W NpaBWIbHAs INHUpPaAMUJA,
NpaBUIbHASA TPEYTOJIbHAS MUPAMUIA U MPABHIBHBINA TeTpa’p, KyO. IIpeacraBnenue
O TMPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOAEKa’daAp U uKocasapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B IUPaMUJax, Mapajulesieue ax, NpaBUIbHbIX

MHOTI'OIrpaHHHUKax

Bbruncrnenue 31eMEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yrisl. [limomans
OOKOBOM IOBEPXHOCTH U TIOJHON IOBEPXHOCTH MPSIMOM HPU3MBI, ILIOIIA]b
OCHOBaHHMH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsiMOil Tipu3Mebl. [lmomans 60xoBO#
HOBEPXHOCTH M TIOBEPXHOCTH IIPABUIBHOM MUPaMUABI, TeOpeMa O IUIOIIAAU

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMU/Ibl, TPUIMBI

[TomoGHbIe Tena B mpocTpancTBe. COOTHOMEHHUS MEXTY TUIOMIASIMH TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KITACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

I'eomerpus

]_II/IJ'II/IHI[pI/I‘-ICCKaH INOBCPXHOCTD, o6pa3yfoume HHHHHﬂqueCKOﬁ IMMOBEPXHOCTU, OCb
IIPIJIHH)IpI/I‘IeCKOfI ITOBCPXHOCTH. LII/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOIMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

Konnyeckass mnoBepxHOCTh, oOpa3yoline KOHUYECKOM IOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOW moBepxHOCTU. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yromias
1 OCb, IJIONIa/Ib OOKOBOW U TOJTHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroime

Y BBICOTA, OCHOBAHUS M OOKOBAs MOBEPXHOCTh

Cdepa u mrap: neHTp, paguyc, AMaMeTp, IUIONIaas MOBEPXHOCTH cdephl. B3anmuoe
pacrionioskeHre cepbl U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, TUIomanb
cepsl

N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BEépTka HuImHApa U KOHyca
KoMOuHanmu Ten BpalleHHs U MHOTOTPAaHHUKOB. MHOIOrpaHHUK, OMHCAHHBIN
0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILICHHS

[Tonstre o6 06vEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIBHOTO TMapajuienenunena U cieactsuss u3 He€. OOBEM HMIMHIpA,

koHyca. O0bEM mapa u mionaab chepsl



6.7

6.8

6.9

6.10

[Tomobuple Tema B mpoctpaHcTBe. COOTHONIGHHS  MEXIY  IUIOIIAISIMU

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

Ceuenus uunuHapa (MapajuielbHO U MEPHEHAUKYISPHO OCH), CEYEHHS KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YEPE3 BEPILNHY), CEUECHUS 11apa

Bextop Ha miockocty u B mpocTpaHcTBe. CII0KEHME M BBIUMTAHUE BEKTOPOB.
VYMHOXKEHHEe BEKTOpa Ha 4ucio. PaznoxkeHue BEKTOpa 1Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenue 3ajgau, CBA3aHHBIX €

IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B HpocTpaHcTBe. KoopauHatsl BekToOpa.
[Ipocreitmue 3agaun B KOOpAMHATaX. YTroll Mexay BekTtopamu. CkajspHoe
IMPOU3BCACHUC BCKTOPOB. Breramcnenne YIJIOB MEXKAY MNPSAMBIMHA U IINIOCKOCTAMM.

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



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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoBePSIEMOro OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMBbl CPeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Bnagenue meromamu 10Ka3aTeNbCTB, AITOPUTMaMHU pPEIIECHUS 3a/ay;
yMmeHue (opMyaupoBaThb U ONEPUPOBATh MOHATHSMHU: OIpPEIENICHHE,
aKcuoMa, Teopema, CJEJICTBHE, CBOMCTBO, IPHU3HAK, I0KAa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHUE (HOPMYIUPOBATH
00paTHOE W TMPOTHBOIIOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH MPHUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJ MaTeMaTHMYecKOW WHIYKINY;
MIPOBOJAUTH  JIOKA3aTEJIbHBbIE pPAacCYXJIEHUS TIpU pPELIEHUH 3ajad,
1 OLIEHUBATh  JIOTMYECKYI0  IMPABWIBHOCTb  PAcCYXJIEHHH;  yMeHue
OIIEpUPOBATh MOHATHUSAMHU: MHOXXECTBO, IOJIMHOKECTBO, ONEpALUU Ha
MHOXKECTBaMH; YMEHHE HCIOJb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHMsI pealIbHbIX MPOLIECCOB U SBJICHUI U MPU PELLICHUN
3aJa4, B TOM 4HCJIE€ W3 JPYruX Yy4eOHBIX MpPEIMETOB; YyMEHHUE
OIEepUpPOBaTh MOHATUSMHU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb W ONKMCHIBaTh TIpadbl pa3IMUHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMU: HaTypaJlbHOE YHCIIO, II€JI0€ YUCIIO,
CTENEHb C LIEJBIM IIOKA3aTeNIeM, KOPEHb HaTypaJlbHOM CTENEHH, CTENICHb
C  palMOHaJIbHBIM  IIOKa3aTeleM, CTeNeHb C  JIEHCTBUTEIIbHBIM
nokasaTreiaeM, JorapupM UYHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK IO MOJYJI0, PAlMOHAIBHOE YHCIIO,
UppallMOHAILHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LEJNbIX,
2 palMOHAIbHBIX, JEHCTBUTENBHBIX UHCENI;, YMEHHE HCIOJb30BaTh
MPU3HAKU JIEJIMMOCTH, HAaUMEHBIIUNA OOIIMNA NeIUTeNh U HauMEHbIIee
of1iee KpaTHOe, alNropuT™ EBKINIa Mpu pelieHuy 3a1ad; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3UIMOHHBIMM  CHUCTEMaMH  CYHUCJICHUS; yMEHHUE
BBINOJIHATh BBIUMCIIEHHE 3HAUYE€HUM M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTENEeHSIMH M Jiorapudmamu, npeoOpa3zoBaHUs APOOHO-pallMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHUEC OICPUPOBATL NOHATUAMMH: ITOCIICAOBATCIBHOCTD,



apupmeTHyecKast nporpeccus, reoMeTpruecKas nporpeccus,
OecKOHeUyHO yObIBaroIass TeOMETpHYEcKass Mporpeccusi; yMEHHue
3aJaBaTh M10CJIEA0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopmMyrn; yMEHHE ONEepUpOBaTH MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJYJIb U ApIyMEHT KOMIIJIEKCHOTO
yuciaa, ¢opMa 3aluCH  KOMIUIEKCHBIX 4HcCell  (TeoMeTpuvecKas,
TpUrOHOMETpHUEeCcKass U  aireOpanyeckas); yMeTb IPOU3BOIUTH
apu(pMeTHUECKUE ICUCTBUS C KOMIUICKCHBIMH YHCIAaMH; HPUBOAUTH
IPUMEPbl  UCIOJb30BAHUS  KOMIUIEKCHBIX  4YMCEN;  OIEPUPOBATh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, omnpenenurenb  MaTpULpl,

FGOMeTpI/I‘{eCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe OnepupoBaTh IMOHATUAMU: palMOHAIbHBIC, UPpalUOHAJIbHBIC,
MOKa3aTeJbHbIe, CTENCHHBIC, JIOTapu(pMUYECKHe, TPUTOHOMETPUIECKHE
YpaBHEHUS U HEPABEHCTBA, HX CUCTEMbI; YMEHHE OIIEpUPOBATH
MOHATUSIMH: TOXIIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PAaBHOCUJIBHOCTHb
YPABHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YPaBHEHHS,
HEPABEHCTBA U CHUCTEMBbI C IIOMOIIBIO Pa3IUYHBIX IPUEMOB; peLIaTh
YPAaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C NIAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHHUS MaTEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHON KU3HU

YMeHue onepupoBaTh NOHATUAMU: (QYHKIUS, YETHOCTh (DPYHKLHUH,
NEPUOIMYHOCTh (DYHKIIMHM, OTPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTh
GyHKIUH, SKCTpeMyM (QYHKIIMH, HauOOJIblIIee U HAMMEHbIIee 3HAYCHUS
(GYHKIMU HA IPOMEXYTKE, HenpepbIBHAs (GYHKIIMS, aCUMIITOTHI Tpaduka
(GbyHKIMY, TiepBas U BTOpas NMPOU3BOAHAS (DYHKLNHU, TEOMETPUUYECKUN U
¢u3znyeckuif CMBICT TPOM3BOJHOM, IEpBOOOpa3Has, OINpeaeTIEHHBIN
UHTErpaji; yMEHHe HaXOJIUTh aCUMNTOTHI rpaduka (QyHKIMH; yMEHHE
BBIUHCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIIO3UIMN (YHKIUH, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GyHKIMK; yMEHUE HAXOJUTh IMPOU3BOJAHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCMOJIb30BaTh IPOU3BOJIHYIO JJIs HCCIeNOBaHUS (DYHKUUH,
HaXO/JWUTh HauOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUH; CTPOUTH
rpad¥K MHOTOYJIEHOB C MCIOJIb30BAHHMEM arrapaTra MaTeMaTH4ecKoro
aHaJn3a; NPUMEHATh IPOU3BOJHYIO [UISl HAXOXKICHUS HAWIIYUIIEro

pEeIICHUA B IHPHUKIAJAHBIX, B TOM YHUCJIC COLHMATIBbHO-O3KOHOMHYCCKUX U



(bU3UYECKUX 3a/1auax; HAXOIUTh IUIOMIAA U 00bEMBI (DUTY C TTOMOIIIBIO
I/IHTeraJ'Ia; HpI/IBOZ[I/ITL HpI/IMepBI MATCMATHYCCKOT' O MOI[CJII/IpOBaHI/ISI C

noMouibio AuddepeHunanbHbIX YpaBHEHUN

YMmeHue onepupoBaTh MOHATUAMHU: TIpaduk (yHKIMM, oOpaTHas
GbyHKIMSA, KOMIO3UIUS (QYHKUUH, TUHEWHas (YHKUIWS, KBaJpaTHYHAsS
byHKIIHS, panoHanbHas byHKIIHS, CTeNeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKIMHU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMH, @OKa3aTelabHas M JiorapudmMuyeckas (QYHKIUH; yMEHUE
CTPOUTH TpapUKH HM3YYEHHBIX (YHKIUH, BBINOIHATH MpeoOpa3oBaHUS
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh IPa(UKH JUIsl U3y4EHUs IIPOLIECCOB U
3aBHCUMOCTEH, TPU PEIICHUH 33734 U3 JAPYIHX Y4eOHBIX MPEAMETOB U
3aJa4 U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTU MEXAY
BEIMYMHAMH; HCIIONB30BaTh CBOcTBa M rpaduku (yHKOUNA 7S
pelleHysl ypaBHEeHHUH, HEPaBEHCTB U 3aj]lau ¢ MapaMeTpaMu; U300paxarhb
Ha KOOpPJAMHATHOM IUIOCKOCTM MHOXECTBA pEUICHUN YPAaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/ayM Pa3HbIX THUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapOB U
yCIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH YIPaBICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIISATH BBIPAKEHUS, YPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCJIOBHMIO 3aJaud, UCCIECAOBATH IOJYYEHHOE DPEIICHUE U
OLICHMBATh TPABJONOAOOHOCTh pPE3YIbTAaTOB; YMEHUE MOJIEIUPOBAThH
peanbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTaBIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPaBEHCTBA M WX CHUCTEMBI II0 YCIOBUIO 3aJa4H,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIM C MCIOJIB30BAaHUEM almapara

anreOppl, MHTEPIIPETUPOBATH MOTYUEHHBIN pe3ynbTaT

YMeHue oneprupoBaTh MOHATUSAMU: cpellHee apu(MeTHUeCKoe, MeJuaHa,
HaumOoJblllee W  HaUMEHbIllee 3HAa4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOTO HAOOpa; YMEHHME W3BIIEKATh,
UHTEPIPETUPOBaTh HH(OPMaLMIO, MPEACTABIEHHYIO B TalnMIax, Ha
auarpammax, rpadukax, OTpakarolyro CBOWCTBA peallbHBIX MPOLIECCOB U
SIBIIGHUH; TIPEACTaBIATh HH()OPMALINIO C TOMOIIbIO TAOJIUI U IUarpaMm;
HCCIEA0BATh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadguyecKux  METOJIOB U  DJEKTPOHHBIX CPEACTB; TIpaduyecKu
UCCIIeIoBaTh COBMECTHBIE HAOMIONEHUS C IOMOINBIO JHarpaMmm

paccerBaHMs U JUHEUHOU perpeccun
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YMeHue onepupoBaTh MOHATHSAMHU: CIIYYaWHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4aHOTO COOBITHS; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIOJIB30BAHUEM TPaQUUECKUX METOJOB; IMPHUMEHSTh
(GOpMyIIBI CIIO)KEHHUST M YMHOXKEHUS BEPOATHOCTEH, (popmyrny MOJIHOM
BEpOSATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC PaKThl U POPMYIIBL;
OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; YMEHHE OINEPUPOBATH
MOHATUSIMU: CIIydaiiHas BEJWYHMHA, pAacIlpelleiecHue BEPOsSTHOCTEH,
MaTEeMaTHYECKOe OXKUIAHWE, TUCIEPCUsS U CTAaHAAPTHOE OTKJIOHEHHUE
CIlyJailHOH  BENMYMHBI, (QYHKIUU pacUpeiciicHHss ¢  IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOTO ¥ HOPMAJIBHOTO paCHpeAeTICHHIA;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX paCHpEACICHUN IS
pelIeHrs 3aJa4, 3HAKOMCTBO C IOHSATHUSMHU: 3aKOH OOJBIIUX YHCEII,
METO/Ibl BBIOOPOYHBIX HCCIICAOBAHUI, yMEHUE MPHUBOAMUTH IMPHUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIIMX YHUCET B MPHPOIHBIX M OOIIECTBEHHBIX
SIBJICHHSIX; YMCHUE OTICPUPOBATh MOHATHIMU: COUYETaHHE, TIEPECTaHOBKA,
YHUCII0O COYCTaHWH, YHCIO TIePEeCTaHOBOK, OmHOM HpIOTOHA; ymeHuUe
MPUMEHSTh KOMOMHATOPHBIE (PAKThI M PACCYKICHUS JUIsl PELICHUS 3a]1ay;
OIICHUBATH BEPOSATHOCTHU peaTbHBIX COOBITHI; COCTaBJIATh

BEPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATH HOJ'Iy‘ICHHHﬁ pe3yiabTar

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKUH Yroil,
JBYTpaHHBI Yroy, TpPEXTPaHHBIA yroj, CKPEIIMBAIOLIMECs NpsSMBbIE,
MapajulebHOCTh U MEPNEeHIUKYISIPHOCTh MPSIMBIX M IIOCKOCTEH, Yroj
MEXIY NPAMBIMH, YTOJI MEXAY NPSIMOH M IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
NPSIMBIMH, PACCTOSIHUE MEXKY IUIOCKOCTSAMH; YMEHHUE UCIIOJIb30BaTh MPU
pelIeHnn 3aa4 KU3ydeHHble (aKThl U TEOPEMBbl IJIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh
MaTeMaTHYeCKUe MOJIENH C TOMOIIBI0 T€OMETPUYECKUX MOHITHH U

BCJIMYHH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aaa4Yn

YMeHue onepupoBaTh MOHATUAMU: IIIOMAAL (QUTYpPBI, 00BEM (GUTYPBHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOTI'OrpaHHUK, CCYCHUC MHOI'OI'paHHHUKA,
KyO, Tmapajuienenunen, MNpu3Ma, NHpaMuaa, (uUrypa M TOBEPXHOCTh
BpaleHus1, MWIMHIP, KOHYC, map, cdepa, miomanb chepsl, MIOMaIb
MOBEPXHOCTH MHUPAMUJIBI, TPHU3MBI, KOHYyCa, IMIMHIpA, 00BEM KyOa,

MPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMuabl, MPU3Mbl, IWIHHIPA,
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12

13

KOHYyCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHUs KOHYCa U LWIMHAPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME I1apa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCa,; YMEHHE CTPOUTh CEueHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI U TOBEPXHOCTH
BpAUICHUs, UX CEUYECHHUs], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE NMPUMEHATh CBOWCTBA T€OMETPUUYECKUX (UTYp, CAMOCTOSTEIHHO
(dbopMyInpoBaTh OMpEEIICHUs N3y4aeMbIX (DUTYp, BBIIBUTATh THUIIOTE3bI
O CBOMCTBax M MPHU3HAKAX T'€OMETPHUUECKUX (HUTYp, OOOCHOBHIBATH HIIU
ONpoBepraTb MUX; YMEHHE MPOBOAUTH Kiaccudukanuo ¢uryp mo
Pa3NUYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOJMMBIC JIOTOJHUTEIBHBIC

IIOCTPOCHUA

YMeHue omnepupoBaTh MOHSITUSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue moa00usA, MOM0OHBIE QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh TI'€OMETPHYECKUE OTHOIICHUS
MpU pEIICHWH 3a7a4; HaXOJUTh T€OMETPUYCCKHE BEIWYHMHBI (JUIHHA,
yroj, IUIOM@AAb, OOBEM) MPH PEHICHUU 3a]ad U3 JPYTuX y4eOHBIX
MPEIMETOB M U3 PEATBHON JKU3HH, YMCHHE BBIYHCISATH T€OMETPUICCKUE
BEJMYUHBI (IJIMHA, YTOJ, IUIOMIA[ b, OOBEM, IUIOIIAAh MOBEPXHOCTH),
WCIIOJIb3YSl W3YYCHHBIC (OPMYIBI U METOJBI, B TOM YHCJE: IUIOIMIAIh
MOBEPXHOCTU MUPAMUJIBI, TPU3MBI, KOHYCA, [IUIUHAPA, MJI0MAAb CHEPHI;
00BEM Ky0a, MPSIMOYTOJBHOTO TMapajuieJenunesa, MUPaMuibl, PU3MBI,
UWIMHIpA, KOHyca, IIapa; yMEHHE HaXOAWUTh OTHOIICHHE OO0BEMOB

Oo100HBIX (pUryp

YMeHue oneprupoBaTh MOHITUSMHE: MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOpAa Ha YHCIIO, Pa3lIOKEHHWE BEKTopa 1Mo 0asucy,
CKaJISIPHOE TIPOU3BE/ICHHE, BEKTOPHOE MPOM3BEICHHUE, YIOJd MEKIY
BEKTOpaMH;, YMEHHE HCIOJb30BaTh BEKTOPHBIA W KOOPJAWHATHBIA METO/T
JUI  PEIICHHS TeOMETPUYECKHUX 3aJad M 3aJa4 JPYrux y4eOHBIX
peIMETOB

YMeHue BbIOMpATh TMOAXOASIIMM METON Ui PEUICHUS 3aJlauu;
MOHWMaHWE 3HAYUMOCTH MAaTeMaTHKH B HW3YYECHHH MPUPOAHBIX U
OOIIIECTBEHHBIX MPOIECCOB M  SBJICHHI;, YMEHHE pAacIlO3HaBaTh

IMPOABJICHUEC 3aKOHOB MATCMATHUKHW B HCKYCCTBC, YMCHUC IIPpHUBOIWTH



NpUMEpPbl MATEMaTHYECKUX OTKPBITUH POCCHHCKOM HW  MHPOBOM

MaTeMaTU4eCKOU HAayKU



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
IHO MATEMATHUKE

Kon

11

1.2

1.3

14

1.5

1.6

1.7

1.8
1.9

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Uuncna 1 BEIUKUCICHUS
HaTypaanLIe U LCJIbIC YHCIIA. HpI/ISHaKI/I JCIIMMOCTH LCJIBIX YHUCEI

Pammonanbupie  yncna. OOBIKHOBEHHBIE M JCCATHYHBIE JpOOU, TIPOLIEHTHI,

OECKOHEUHBIE MNEPpUOANICCKUC I[pO6I/I

ApudmeTnueckuii KOpeHb HaTypalbHON cTeneHu. JelcTBus ¢ apupMeTHYeCKUMHU

KOPHSIMH HaTypaJIbHOM CTENIEHU

Crenens ¢ 1enbIM nokazatesneM. CTeneHp ¢ palmoHaIbHBIM 1oka3arenaemM. CBoicTBa

CTCIICHHU

CI/IHyc, KOCUHYC W TaHI'CHC YHUCJIIOBOI'O apryMcCHTA. ApKCI/IHyC, APKKOCHHYC,

ApPKTaHI€HC YHUCIOBOIO apryMEHTa
Jlorapudm uncna. [lecaTnaHble U HATYpAIbHBIC JTOTapHU(PMBI

JeiictBuTtenpHble 4yncia. ApudMeTHUECKHE Onepanuu ¢ JeHCTBUTETbHBIMU
yrcinamu. [IpubnnxEHHbIE BHIYMCIEHUS, IPaBUJIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA

pe3yJibTaTa BBIYUCICHAN

[TpeoOpa3oBanue BbIpaXKEHUH

KommuiekcHsle uncna

YpaBHEHMS U HEPABEHCTBA

Llenbie U 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
HppanuoHanpHble ypaBHEHUS
TpuronomeTrpruyeckue ypaBHEHHS

[ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
1enble u 1pOOHO-paAIIMOHAIBHBIE HEPABEHCTBA
HppannoHanbHbIe HEPABEHCTBA

[TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
TpuronomeTpruueckne HEpaBeHCTBA

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

ypaBHCHI/ISI, HCPAaBCHCTBA U CUCTEMBbI C TapaMETpaMn
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3.1

3.2

3.3

3.4
3.5

3.6

3.7

3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3

Marpuiia cuCTeMbl TUHEUHBIX YpaBHEHU. ONpeaenTeab MaTpUIlbl
OyHKIMH U TpaduKu

OyHKUsg, cnocoObl 3amanus (Gynkiuu. ['paduk dyHkumu. B3aumHo oOpaTHbBIC

¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogunueckue GpyHKIIH

Ob6nactp ompeneneHdss W MHOXKECTBO 3HaueHwi ¢(yakmun. Hymm  yHKum.
[IpoMexXyTKu  3HAKONOCTOSHCTBA. IIpOMEXYTKHM  MOHOTOHHOCTH  (PYHKIIHH.
MakcumMymMbl ¥ MHHUMYMBI (QyHKuuu. HawmOomnblnee W HauMeHblee 3HAUYCHUE

(GYHKIIMHY Ha IPOMEKYTKE

Crenennass (yHKIUS C HAaTypajdbHBIM U LeNbIM Moka3areneMm. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
Tpuronomerpuueckue GyHKIMH, KX CBOMCTBA U TpaduKu
[NTokazaTenbHas 1 gorapupmMuueckas GyHKINH, HX CBOMCTBA U TpaduKu

Touku paspbiBa. AcuMnToThl rpadukoB QyHkumii. CBoicTBa  (QYHKIHIA,

HETIPEPBIBHBIX HA OTPE3KE

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs [TOCIEI0BATEILHOCTEN
Apudmernueckas u reomerpuyeckas nporpeccuu. opmyna cI0KHBIX IPOLEHTOB
Hauyana MaTeMaTH4ecKOro aHajaIn3a

[TpousBoauas ¢pyHkiuu. [Ipon3BoIHBIE AIEeMEHTAPHBIX (YHKIINN

HpI/IMeHCHI/IC HpOI/I3BOI[HOI71 K HCCICOOBAHUTIO (I)YHI(I_[I/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBEI. HaXO)KIleHI/Ie HauOOIBIIEro U HaMMEHBIIErO 3HAYCHUS q)YHKHI/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHokecTBa 1 JIOTMKa

MHoxecTBO, onepaiuu HajJ MHOKecTBaMHU. [uarpammsl Ditniepa — Benna
Jloruka

BepoaTHOCTh U cTaTHCTUKA
OmnmncarenbHas CTaTUCTHKA
BeposTHOCTB

KomOunaropuka

I'eomerpus

®urypsl Ha MIOCKOCTH

[IpsiMble 1 MJIOCKOCTH B TPOCTPAHCTBE

MHororpasHuKu



7.4 Tena v MOBEPXHOCTH BpAILIEHUS

7.5 KoopauHatel 1 BEKTOPBI



YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

FeomeTpusa, 10 -11 knaccbl/ AtaHacaH J1.C., bytysos B.®., Kagomues C.b. u

apyrue, AKumMoHepHoe obuectBo «M3aatenbctso «lpocseleHne»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

bubaroreka LIOK https://m.edsoo.ru/863efa24

Poccuiickas amekTpoHHas 1ikosia https://resh.edu.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Bu6morexa IIOK https://m.edsoo.ru/863efa24

Poccuiickan snekTpoHHas wkona https://resh.edu.ru/



https://www.google.com/url?q=https://m.edsoo.ru/863efa24&sa=D&source=editors&ust=1699966841181954&usg=AOvVaw05Yh2Yj3wfVC7jsfRf7yoC
https://www.google.com/url?q=https://resh.edu.ru/&sa=D&source=editors&ust=1699966841182235&usg=AOvVaw26m-nK1F3wDdT6i1AIZXbB
https://www.google.com/url?q=https://m.edsoo.ru/863efa24&sa=D&source=editors&ust=1699966841182579&usg=AOvVaw39ihIL_m1dNBhbgMhWLDyy
https://www.google.com/url?q=https://resh.edu.ru/&sa=D&source=editors&ust=1699966841182809&usg=AOvVaw1BWka0SQSDWWwYmc5agJK2
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