MUHUCTEPCTBO TIPOCBEINEHUSA POCCHUMCKOM OEJEPALINU
MuHHCTEPCTBO NPOCBEIEHNs], HAYKH U 10 AejaM MoJioaéxu KbP

Ynpasienue o0pa3oBaHusi YPBAHCKOT0 MyYHHIMIIAJIbHOTO PAOHA

MKOY COLI Ne2 c.n. Kaxyn

PACCMOTPEHA COTI'JTACOBAHA YTBEPX/IEHA
Ha 3aceqauuu [LIMO 3aMecTUTENb AUPEKTOPA IO Hupexktop MKOY COLI Ne2
PykoBoaurens MO YBP c.i. Kaxyn
Tapuexona XK./I. Haranyesa @.A. I'eroxoBa P.1O.
[Tporoxomn Ne 1 31.08.2026r ITpuka3z Ne 230/20
ot 28.08.2026r ot 31.08.2026r
PABOYAS ITPOTPAMMA

(ID 11699886)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

c.im. Kaxyn 2026 roa



HOACHUTEJBHASA 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 TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJabTaTOB OOy4YEHUS TE€OMETPUHM B HAIpPABJICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W WACATBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCHMIUIMH €CTECTBEHHO-HAYYHON HANpaBJICeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IMPH PEHICHUH 3a/lad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHMaJbHOrO ObITHSA, (opMma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJIO0HKEHHST 00pa3oBaHuUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3zoM, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €ciM B JajbHEWIeM 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 ypoBHe B 10—11 knaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KAaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPACloO3HaBAaTh IMPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELICHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHHUS, M ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jad HA  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbBIE cozeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISIOCH MOCJEA0BATENLHO U MOCTYNATENBHO, €
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpeluBamoluecs mnpsmMble. llapainensHOCTh NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MMApPAJUICIbHBIE W TEPIEHIMKYJIAPHBIE K IIJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThI MHOTOT'PAHHHKA, BBIMYKIIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa;, NpaBUJIbHAS TPEYroJibHasE MHUpaMUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHUpaMUAaxX, MNapauielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

[HunmuHapuyeckas TTOBEPXHOCTB, oOpazyronue HIIMHAPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW 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, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallEHUS.

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

[Togo6ubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIONIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. ClioKeHNEe U BEIYMTaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryispHas busnueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPOPECCHOHANBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJIOOATBHOTO XapakTepa JKOJOTHYECKUX  MpoOIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKOW KyJbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 obydarouwuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUN MEXKIY IOHATUIMH; (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK HCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHMUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHHUIH;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a/1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMAaIIH 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS; CHO, TOUYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeéMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJI€H, HAIICJICHHBIE HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJbTAaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYATbHONU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATH 11€JIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXKIeHUs, 0OMEH MHEHUI,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

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

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CJEICTBHUS U3 HUX NPU PELICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMuaa; MpHU3Ma,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

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

OmneprpoBaTh MOHITHSIMH: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOT PAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

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

Pernats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPSIMOM M IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMHM: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

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

[TpumeHsaTh TeomeTpuueckue (aKTbl Ui PEUIEHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

IIpuBOIUTHE INpHUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
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 BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
HUIMHAPUYECKOM  TMOBEPXHOCTH;  LWJIMHAP;,  KOHUYECKas  ITOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (LWIHHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: LIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIICHUS.

BbI4ucasTe COOTHOUIEHUS] MEXIY IJIOIAISIMU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCII0, OOBACHSITh, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW 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 3a1a4.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh W3YUYECHHBIE IIOHATUS B IMPOLIECCE IOWCKA PEUICHUSA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcCHOBHBIE OHSATHS
CTCPEOMETPHUU: TOUYKA, TIPSIMAs,
IJIOCKOCTh, IIPOCTPAHCTRO.
[TpaBuia nzobpakeHus Ha
PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapajuieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MNEPCCCKAOIHECCA
IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamMas U mI0CKOCTb

https://m.edsoo.ru/D3VCJ7UN4

https://m.edso0.ru/NR6VJIYCGK

[TonsTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIOIIUECS
psiMas U MJI0CKOCTh

https://m.edsoo0.ru/O6RNDFAMO

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKITMOHHBIX
yepTekax

https://m.edsoo.ru/KMUQPILLO

HauanpHabie cBenenns o kyoe u
NAPAMUIE, UX PA3BEPTKU U
monenu. CeueHns
MHOTOTPaHHHKOB

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HavansHbie cBeieHNS 0 KyOe u
nUpaMujie, MX pa3BEPTKU U
monenu. CeueHus
MHOTOI'PaHHHKOB

https://m.edso0.ru/AMQ3AJ3S5

INousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

11

12

[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE:
NEepEeCcEeKaroIINecs, apauleIbHbIe
U CKpEILMBAIOIINECS IPSIMbIE

[TapauienbHOCTB IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:
NapajieiabHbIe IIPSMbIE B
[IPOCTPAHCTBE; MAPaUIEILHOCTh
TPEX MPSAMBIX

https://m.edsoo.ru/13A98J6Z9

https://m.edsoo.ru/lUIW8KR5Q

https://m.edso0.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[TapamenbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edso00.ru/PO5J6D23U
[TapannenbHOCTh IPSIMOW U
TUIOCKOCTH
v

14 HIPL € COHATIPABIICHHBIVI https://m.edso0.ru/L LJAVHVBW
CTOpOHAMHU
v e

15 FOTL MERULY IPAMBIVH B https://m.edso00.ru/KGJIM80EUK
MIPOCTPAHCTBE

16 Y/TOI MEHLY IPAMBINIA B https://m.eds00.ru/24L\VWHIVS
MPOCTPAHCTBE
[Tapanne 78

17 PAIICIIRHOCTE TLIOCKOCTEN https://m.eds00.ru/BUSTQOHZT
napasuie/IbHbIe TUIOCKOCTH
Croi

18 BOHCTEA ljapameHLHHX https://m.edsoo.ru/OKQQK2ABA
TUTOCKOCTEH
[Ipocretinme NpocTpaHCTBEHHbBIE

19 (Gurypsl Ha MIOCKOCTH: TETPAdIP, https://m.edso0.ru/MRT13XP79
KyO, mapaJiiesnenue]|

20 [Toctpoenue ceueHwmin https://m.edsoo.ru/DI3AX05J8

21 IToctpoenue ceueHnii https://m.edso00.ru/20GC3ZP9P
KonTponbhas padota no teme
HH

22 DIMBIC T IDIOBROCTH B https://m.edsoo.ru/BI405QJEB
npoctpaHcTBe. [lapamienbHOCTh
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyIAPHOCTD NPSMON U

23 IJIOCKOCTH: TICPIICHINKYJIIPHBIC https://m.edsoo.ru/RN45YBO8R
MpSIMBIE B IPOCTPAHCTBE
I1

24 PAMBIC Hapa LTETLHBIE 1 https://m.eds00.ru/32MXRZDDL

NEPHNCHAUKYIISIPHBIC K ITJIIOCKOCTH



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

[IpsiMble apasienbHele U

NEPHNCHANKYJIISIPHBIC K ITJIOCKOCTH

https://m.edso0.ru/JPUOTOI3N

26

27

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak neprneHIuKyIapHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsamon
NEePIEHAUKYJIIPHOHN MIIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

30

Teopema o npsamon
MEPIEeHIUKYJISIPHOM MJIOCKOCTU
Teopema o npsimoit
MIEePIEeHIUKYISPHON MI0CKOCTH

https://m.edsoo.ru/81R5KU5RJ

https://m.edsoo.ru/HFKNPKZ7T

31

[lepneHauKynsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOM 10 MIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[lepneHuKymsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSAMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[IepneHuKymsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 MIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnenuKymnsp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edso0.ru/6P5BVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

VYIuIBl B IPOCTPAHCTBE: Yrol
MEXy IPAMOH U INIOCKOCTBIO

https://m.edsoo.ru/PSFIXUAL1I

36

37

JIByrpaHHBIN yroJl, TMHEHHBII
YroJ1 ABYTPaHHOIO yIia
JIByrpaHHbIN yTOJ, JMHEHHBINA
YTOJ1 AIByTPaHHOIO yria

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

38

[lepneHUKyYISIPHOCTD
IJIOCKOCTEM: MPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/YROQDSM9NH

39

[lepnenuKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[lepnenuKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.eds00.ru/TS8OAINH2

41

42

Teopema o Tpéx
MEPIEHINKYIApaX
Teopema o Tpéx
NIEPIIEHIUKYIIpax

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
NIEPIIEHIUKYIIApax

https://m.eds00.ru/OWG81WDV3

44

KonTponbHas padboTa no temam

"[leprieHAUKYISAPHOCTD MPAMBIX U

miockocteil" u "Yribl MexIy
MPSIMBIMU U TIOCKOCTSIMU"

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

46

47

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

IIpusma: n-yronpHas npusma;
I'PaHU U OCHOBAHUS NPU3MBI;
IIpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBast ¥ OJIHAsI TOBEPXHOCTh
IIPU3MBI

[Tapamrenenunen,

MPSAMOYTOJIbHBIN
napajJiesIenuIe]] 1 ero CBOMCTBa

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edso0.ru/ITCOB1WIO

48

[Inpamua: N-yroapHas
IIApaMUJIa, TPAaHU U OCHOBAHHE
MUpaMu/ibl; O0KOBas U MOJIHAS
IIOBEPXHOCTD IMUPAMU/IBI;
IIpaBUJIbHAS U YyCEUEHHAs
nupamuia

https://m.eds00.ru/ATOFX00PA

49

50

HpaBI/IJ'II)HI)IC MHOI'OIrpaHHUKH:
IIOHATHUC ITPABUIIBHOI'O
MHOTOTpaHHUKA; TIPaBUIIbHAS
Mpu3Ma U MpaBuiIbHAS MUPAMHIA;
MpaBWJIbHAS TPEYTOIbHAS
MUpaMU/Ia ¥ MPaBUIbLHBIN
TeTpa’ap; Kyo

[IpencraBienne o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOeKadIp U UKOCAIP.

https://m.edsoo.ru/LWNGFZTWE

https://m.edso0.ru/06SH02I1DD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETpUU B TUPAMUJIAX,
napajuiesienuneax, NpaBuiIbHbIX
MHOTOTpaHHHKaX
Brruncnenue saemMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4MN760
JaroHallu, yrJibl
[Tnomans 60KOBOI MOBEPXHOCTH
Y IIOJIHOW ITOBEPXHOCTHU IIPSIMOM
53 MIPU3MBI, TUTOIAh OCHOBAaHHH, 1 https://m.eds00.ru/SQY9XSIL6
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MPSMOU MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABHILHON
54 NMpaMHJIbI, TEOpEMa O IIoUIan 1 https://m.edso0.ru/R22FHBG60O
OOKOBOI TOBEPXHOCTH
YCEYEHHOU NMUPAMUIBI
55 Konrponbias pabora o Teme 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [TonsiTue 06 00BEME 1 https://m.edso0.ru/GM1LC394G
57 O0BEM nupamMusl 1 https://m.eds00.ru/B307P8WTC
58 OO0BEM TUPAMHU/TBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM nupamMuIbl 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM nupamMuIsI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM npu3MBbI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM pU3MBI 1 https://m.edsoo.ru/B46EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O0BEM npU3MBI

https://m.edsoo.ru/FIMOWG6KFT

64

65

66

67

KontpossHas paboTa mo Teme
"O6BEMBI MHOTOT'PaHHHKOB"

[ToBTOpeHuEe, 0600IIEHNE
cUCTeMaTHh3aIvs 3HAHHUH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEeHHE, 0000IIEHNE
cUCTEMaTH3als 3HaHHH.
Brrunciienue paccTosiHHNA: MEXTY
JBYMSI TOYKAMH, OT TOYKH JI0
MPSIMOM, OT TOYKH JIO IIOCKOCTH,
MEXTy CKPEIINBAIOIIUMUCS
MIPSIMBIMH

HroroBas koHTpoIIbHAs paboTa

https://m.edsoo.ru/23S50180N

https://m.edsoo.ru/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHue, 060061IEHNE
CHCTEMaTH3aINsI 3HAaHUH.
Brruucnenue yrios: Mexay
CKPEUIMBAIOIINMHUCS TPSIMBIMH,
MEXy NMPSAMOU U MIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMHM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/X7CJU5LO0



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Jlara
U3ydeHusl

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

KonrpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Cdepa u map: meHrp,
pamuyc, Auamerp;
IUIOINAb TOBEPXHOCTH

chepnl

https://m.edsoo.ru/TW8Z59CHJ

BzaumHoe pacnionoxxenue

cdepsl ¥ TIOCKOCTH;
KacaresibHasl INIOCKOCTb K
cdepe; mwromanb chepsl

https://m.edsoo.ru/Y CMWC4M3I

N300paxkenue cgepsl,
Imapa Ha IUIOCKOCTH.
Ceuenus mapa

Hunuuapuueckas
MOBEPXHOCTb,
oOpa3yromue
LHUJIMHIPUYECKOU
MMOBEPXHOCTH, OCh
HWIMHAPUYECKON
MMOBEPXHOCTH

https://m.edsoo.ru/QDCF8UGXE

https://m.edso0.ru/8516BBEQO7

[{unuHAp: OCHOBaHUA U
O0OKOBast MOBEPXHOCTb,
o0pa3syrommas 1 oChb;
[UIoIaabs OOKOBOH U

https://m.edsoo.ru/W0JR979V9



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9

IIOJIHOM ITOBEPXHOCTHU

N3o6paxenne nuanHapa
Ha IUIOCKOCTH. Pa3BépTka
uunuHapa. CedyeHust
UUTUHAPA (TIOCKOCTBIO,
napajuieIbHON UIn
NEePHEHIUKYISIPHONH OCH
AJTUHIPA)

https://m.edsoo.ru/OYMSPW10Z

Konunueckas
MOBEPXHOCTb,
00pa3yroine KOHNIEeCKOM
MOBEPXHOCTH, OCh U
BEpILMHA KOHUYECKOU
MOBEPXHOCTHU

https://m.edso0.ru/H64QF3E6GR

Komnyc: ocHoBanue u
BEpIINHA, O0pa3yromas u
0Cb; IIJIOIaIb OOKOBOH U
MOJTHOM MOBEPXHOCTHU

https://m.edso0.ru/Q4EUBB6GT

VY ceu€HHBbIN KOHYC:
00pa3yroline 1 BHICOTA;
OCHOBaHUS U OOKOBas
MOBEPXHOCTh

https://m.edso0.ru/80VNITU20

10

N306paxenne koHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeueHHs KOHyca
(MII0CKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,

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



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU

MPOXOIALIEH uepes
BEPIITHHY)

11

12

13

14

15

16

17

18

KomMOunamus ten
BpallleHUs U
MHOTOTPaHHUKOB

MHOrorpaHHuk,
OTIMCAHHBIN OKOJIO Cephl;
cdepa, BMcaHHas B
MHOTOTPaHHHK WM B TEJIO
BpaIleHus

ITouste 00 00BEME.
OCHOBHBIE CBOMCTBa
00BEMOB Tell

O0BEM uIMHIpPa, KOHYCa

OO0béM 1m1apa ¥ mIomaIh
chepsl

ITonoOHbBIE TENA B
MIPOCTPAHCTBE.
COOTHOILIEHUS MEXTY
IJIOMIAIIMU
MOBEPXHOCTEN, 00BbEMaMHU
MOJOOHBIX TEN
KonTpomnpHas pabora mo
teMmaMm "Tena BpaieHus"
u "O0beMbI TeT"

BekTtop Ha miockocT U B
MIPOCTPAHCTBE

https://m.edsoo.ru/4VHGTY X8F

https://m.edsoo.ru/RMYY1STLP

https://m.edsoo.ru/4CENHGLOZ

https://m.edsoo.ru/W8TGN5Z99

https://m.edsoo.ru/G7TAYCMITT

https://m.edsoo.ru/4ANO4FYUUX

https://m.edsoo.ru/KCOMHJI5SWW

https://m.edsoo.ru/AQ405SB7C



https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C

19

Clo)XeHNe U BEIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

21

22

23

YMHOKEHUE BEKTOPA Ha
YHUCIIO0

PasnosxeHnue BekTopa mno
TpEM HEKOMILIaHAPHBIM
BekTtopam. [IpaBuiio
napajuiesenunesia

Pemenue 3anau,
CBSI3aHHBIX C
MPUMEHEHHUEM TPaBUJI
JICUCTBUN C BEKTOPaAMHU

KoopanHatHo-BeKTOpHBIN
METO/J] TIPU PELICHUU
FeOMEeTPUUECKUX 3aja4

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5

https://m.edsoo.ru/BBI1139Z7U

24

25

[IpssmoyronbHas cucrema
KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocrenimue 3ana4uu B
KOOpAMHATax

VYros Mexay BEKTOpaMH.
CkansspHO€E TPOU3BENCHUE
BEKTOPOB

https://m.eds00.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

26

Brruncnenue yrios
MEX1y IPSMBIMH 1
TJIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KonTtponbHas padora o

https://m.edsoo.ru/NSKELEBHL



https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL

teme "BekTopsl u
KOOpJMHATHI B
npocTtpaHcTse"

28

[ToBTopenue, 06001IEHNE
U CHCTEMAaTHU3AIIHS
3HaHuM. OCHOBHBIE
burypsl, pakThl, TEOPEMBI
Kypca IJITaHUMETPUHN

https://m.edso0.ru/16ASE1TYU

29

[ToBTopenue, 0600IEHNE
Y CHCTEMAaTHU3AIIHS
3HaHuM. OCHOBHBIE
burypsl, paKThl, TEOPEMBI
Kypca IJITaHUMETPUHU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTopenue, 0600mIEHNE
Hn cucreMaru3anus
3HaHMUU. 3a1a4u
TUTAHUMETPUH U METOIbI
UX peIIeHHs

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHnue, 06001mEeHNE
Hn cucreMaru3sanus
3HaHMUU. 3a1a4u
TUTAHUMETPUH U METO/IbI
UX pelIeHus

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpenue, 0600IIEHNE
Y CHCTeMAaTHU3aIus
3HaHU. OCHOBHbBIE
¢burypsl, GpaxThl, TEOPEMBbI
Kypca CTepeoMeTpHH

https://m.edso0.ru/ZY6BYLY7W



https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W

n
33 TOTOBA ROHTpOILHA 1 https://m.eds00.ru/\VVPSCXOCAC
pabora
[ToBTOpeHnue, 0600MIICHNE
34 . 1 https://m.eds00.ru/70QSTDCAP
U cucreMarunl3anus 3HaHUU
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTh
25 [IpuMeHATh aKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMETPHUECKUX 3324
23 OnepupoBaTh MOHATUSMH: MAPaJUICIBHOCTh M  TEPICHIUKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEN
-4 KnaccuuuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUSMH: JABYTPAHHBIA YTOJI, TPAHU JBYIPAaHHOTO yIIIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIiia, FpaaycHas
Mepa JBYIPaHHOTO yTJia
26 OmnepupoBarh MOHSATHUSIMH: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKIBIH
' MHOTOI'PaHHHK, 3JIEMEHThl MHOTOTPAHHUKA, PAaBUJIbHBIA MHOTOI'paHHUK
27 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (ITMpaMUAa, MPHU3MA,
' MPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb  MHOTOIpaHHMKH, BBIOMpass  OCHOBaHMS  JUis
. kmaccuukanuu  (BBIYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHHKH,
' NIPaBUJIbHBIE MHOTOTPAaHHUKH, TpsAMbIE UM  HAKJIOHHBIE IPU3MBI,
TapajuIeIeTUIIe bl )
- g OmnepupoBatb TIOHSITHSIMH: CeKymast TUIOCKOCT, CEeYeHne
' MHOTOI'PaHHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' UCTIONIB3YS METO]I CIIE/IOB
CTpouTh cedeHUs] MHOTOTPAHHUKOB METOJOM CJIENIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:

BU/I CBEPXY, COOKY, CHU3Y




7.12

Pemate 3amaun Ha HAXOXACHUE TEOMETPHUECCKUX BEIIMYMH IO 0Opas3iamM
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHYECKHUE METOAbl MpHU
pELICHUH CTaHJIAPTHBIX MATEeMaTHYECKHUX 3aJady Ha BBIYUCIICHUE
pacCTOSTHUM MEXIy JBYMsI TOYKaMH, OT TOUKH JIO MPSIMOHM, OT TOUYKHU JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 33124 Ha HaXO0XI€HUE F'€OMETPUUECKUX BEIMUYUH 10 oOpa3nam
WY aIrOpuTMaM, IPUMEHSAsT W3BECTHBIC AHAIMTUYECKUE METObl IIPU
pELICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3aJad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U INUIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Beruucisate 00bEMBI M IUIONIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (HOPMYII, BBIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OChb U IINIOCKOCTb CUMMCTPHUH (1)I/Il"yp]i>l

7.16

7.17

7.18

W3BnekaTh, mpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HHEPOPMAIHIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTeKax U pUCYHKaxX

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIaroB pPELICHUs, €CIA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpOJAC U

JKU3HH, paCllIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha NIPaKTHKE: aHAIU3UPOBATh peasibHbIE
CUTyallud M NpPUMEHATH HW3YYEHHBIE IIOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH copMyITUpPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIEIHN C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUH U
TeopeM, armapara aiaredpsl, pelmaTh MpakKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEJINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKONM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE pacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHATUSIMH: [IAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpallleHUs,
' T€OMETPHUECKUX TEII C IPUMEHEHUEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCAaHHBI B cdepy u
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxarh n3ydaemble QUTYPHI OT PYKH M C MPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPe0Opa3OBbIBaTh WH(GOPMAILIUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUTypax, MNpPEICTaBICHHYI Ha
YepTekax U pUCyHKax
[TpumeHsTh TeoMeTpuuecKrue (PaKThl AJS PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEANOoarailuX HECKOJIBKO IIAaroB PpEIICHHs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIECHUE, PACKiIaIbIBaTh BEKTOP IO

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha AO0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocCTEHIIME NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PECHICHUH CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh HM3yYEHHBbIE MOHSTHUS B MpOLECcCe
MOUCKAa pELIeHUs MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBATh pPealibHbIE€ CUTYallMd Ha S3bIKE T€OMETPUH, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHI H
TeopeM, amnmnapara aareopsl, pelaTh NPaKTUYECKUE 3a]1a4l, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCINYIHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus
OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonstue 00  aKCMOMAaTHYECKOM  IOCTPOCHUH  CTEPEOMETPUHU:  aKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

1.2

7.3

7.4

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napaJuleJbHble M CKpemuBamomuecs npsmele. llapamienbHOCTs NOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: Mapajljie/ibHbIE TMpsIMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, Yroll MEXAY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleIbHbIE TNIOCKOCTH, CBOMCTBA MapaJlIEIbHbBIX
wiockocteil. [Ipocteiiimue nmpocTpaHcTBEeHHbIE (UTYpPHl Ha IIIOCKOCTH: TETpadJp,

KyO, mapajuieNenuies], IOCTPOSHHE CeUeHHM

IlepneHquKyISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MAPAIIJICIIbHBIEC U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEePNEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMON IEPIIEHANKYIISIPHOU
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IMpsAMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnengukymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMs (PUrypbl Ha IUIOCKOCTh. [lepneHAuKYIsIpHOCTh MIOCKOCTEH:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx
NEePHEHANKYIIAPax

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYroJIbHBIN I1apauIeICIIUIIE ]
u ero cBorctia. [Iupamuaa: N-yrospHast nupamuia, TpaHd U1 OCHOBaHUE MMHPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMHUIBI, IPABUIbHASL M yCEUEHHAS MUPaMUIA.
ONeMeHTBl Npu3Mbl W nupamuabl. [IpaBUIBHBIE MHOTOIpDAaHHMKHU: ITOHSTHE

MMPpaBUJIIBHOI'O MHOTI'OI'paHHUKA, HpaBUJIbHAd NpHU3Ma W IIPpaBUJIbHAA IIKUpaMUa,



MpaBWJIbHAs TPEyrojibHas MUpaMuUAa U MPaBUIbHBIN TeTpasrap, kyo. Ilpencrasnenue
0 IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJICMCHTHI CUMMCTPUHU B MUpaAMUIAX, MapaJuICICIUIICAaX, IMPAaBUIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriabl. Ilnomans
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIA]b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOM mpu3Mel. [1nomans 60koBoi
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MUpaMHJbl, TEOpeMa O IUIOLIAaIu

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

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOMagsIMU HOBCpXHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KVIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

I'eomerpus

[umaapudeckas TOBEPXHOCTh, 00pa3yonue IWIHHIPUIECKON TOBEPXHOCTH, OCh
UWIMHIPUYECKON TOoBepXHOCTH. [lMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCT,
oOpa3ytomas U oCh, TUIOIaAb OOKOBOW M MTOJIHOW TTOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKOH MOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOW mMoBepXxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromas ¥ OcCh,
MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: O0pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: neHtp, paauyc, AMaMeTp, IIOaab MOBEpXHOCTH ceprl. Bzanmuoe
pacnosnoxkeHue cdepbl U IMIOCKOCTH, KacaTelbHas IMJIOCKOCTh K cdepe, IUIoIaib
cdepbl

N300pakeHue Tes BpalieHus Ha MIIOCKOCTH. Pa3BépTka mummHapa 1 KoHyca
KoMOuHammu Tenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OINMHCAHHBIN
okoJio cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapayieNienunena u ciuencTBus w3 He€. OO0bEM uIMHApA,

KoHyca. O0bEM 1mIapa u miomaab chepsl

6.7

HO,I[06HLIC TCIIa B MMPOCTPAHCTBC. CoorHomeHHs MCKOY IomaasaMun



MMOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET

6.8

6.9

6.10

Ceuenust nunuHApa (MapajuiesibHO U MEPIEHIUKYISIPHO OCH), CEYEHUs KOHyca

(mapanienbHOE OCHOBAHUIO U MPOXO/SILEE YEPE3 BEPILINHY), CEUECHUS 11apa

Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. PasnoxeHune BeKTOopa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemieHune 3ajmad,  CBA3aHHBIX €

MIPUMEHEHHUEM MTPaBWII JHUCTBHI ¢ BEKTOpaMHU

[IpsmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatbl BeKTOpa.
[Ipocreiimme 3amadyd B KOOpAMHATAX. YTod MeXay Bekropamu. CkainspHoe
MPOU3BE/ICHUE BEKTOPOB. BhluucieHue yriioB Mexay NpSIMbIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELIEHUN F€OMETPUYECKUX 3a/1a4



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

Kon
nposepsieMo
ro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu 10Ka3aTeNbCTB, aJTOPUTMAMHU pEIICHUS 3a/ady;
ymMeHue (HOpMyIHpOBaTh M ONEPUPOBATH MOHITUSIMH: OMpE/esICHuE,
akcuoma, TEOpeMa, CIEACTBHE, CBOWCTBO, NPHU3HAK, JOKa3aTElbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; MPUMEHATh UX; YMEHHE (OpPMYIUPOBATH
oOpaTHOE W MPOTHBOMOJOKHOE YTBEPKACHHE, MPUBOAUTH MHPUMEPHI U
KOHTPIIPUMEPBI, HUCHOJIb30BaTh METOJl MAaTeMaTH4YeCKOW HHIYKIUY;
MPOBOJIUTH JIOKA3aTeJIbHBIC PACCYXKIEHHUS MPHU PEIICHUH 3a7a4, OIICHUBAThH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXKIEHUH; yMEHHE  OIepUpOBaThH
MOHSATUAMH: MHOXXECTBO, IOJIMHOKECTBO, OIEpaIldy HaJ MHOXECTBaMHU;
YMEHHE HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jisl OMUCaHus
peanbHBIX MPOIECCOB U SIBIICHUU M MPU PEUICHUU 3a7a4, B TOM YHUCIE U3
JIpYTUX Y4YeOHBIX MPEIMETOB; YMEHHE OINEPUPOBATH MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, IepeBo, NUKI, Tpad Ha TUIOCKOCTH;, YMEHHUE 3aJaBaTh U
OMHCHIBaTh Tpadbl Pa3NUYHBIMU CIIOCOOAMH; HCIOIB30BaTh Trpadbl mpu

pelieHnu 3aaa4

YMeHue ornepupoBaTh MOHATHUSAMH: HATypajdbHOE YHCIIO, IEJI0€ YHUCIIO,
CTENEHb C LEJBIM MOKa3aTeaeM, KOPeHb HAaTypajlbHON CTENEHU, CTENEHb C
palMoHAIBHBIM TIOKa3aTelieM, CTETEeHb C JICMCTBUTEIBHBIM IOKa3aTelIeM,
morapudM 4YHCIa, CUHYC, KOCHHYC M TAaHTEHC MPOU3BOJLHOTO 4YHUCIA,
OCTaTOK TO MOJYJ0, PalMOHAIBFHOE YHUCIO, HPPAIMOHAIBHOE YHUCIIO,
MHOXECTBAa HATypaJIbHbIX, IEJIbIX, palUOHAIbHBIX, JEHCTBUTEIbHBIX
YHUCeN; YMEHHUE WCIIOIh30BaTh MPU3HAKU JACIIUMOCTH, HAWMEHBIINNA 00N
JenuTeNh W HauMeHblnee oOmiee KpaTtHoe, ainroputMm EBkmuaa mpu
pelieHu 3a/1ay; 3HAKOMCTBO C PA3TUYHBIMHU MO3UITMOHHBIMA CHCTEMaMH
CUHCTICHHS; YMEHHE BBIMOJIHATH BRIYHCICHUE 3HAYCHU U MPeoOpa3oBaHUs
BBIPOKECHHUI CO CTENEHSMU W Jiorapudmamu, mpeoOpa3oBaHUs APOOHO-

palluOHaJIbHBIX BBIpa)KeHHfI; YMCHUC OneprupoBaTh IIOHATHUAMMU



[I0CJIEI0BATENbHOCTh, apU(MeTHUecKkass mporpeccusi, TIeoMeTpuuyecKas
nporpeccusi, OECKOHEYHO YObIBamolas TIeOMETpHUYEecKas IPOrpeccus;
YMEHHUE 337aBaTh I0OCIEI0BAaTEIbHOCTH, B TOM YHCJIE C IOMOLIbIO
PEKYpPPEHTHBIX (OPMYIT; YMEHHUE ONEPHUPOBATH MOHATHAMH: KOMILICKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJYJIb U  apryMeHT
KOMIUIEKCHOTO ~ 4Mcia,  (GopMa  3alUCH  KOMIUICKCHBIX  YHCEN
(reoMeTpuyeckas, TpPUIOHOMETpUYecKas U anredpamdeckas); yMeTb
MPOU3BOIUTH APU(PMETUUECKUE JCHCTBHS C KOMIUICKCHBIMH YHCIIAMH;
IPUBOAUTH MPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEpUPOBaTh
NOHATHSIMM:  MaTpuma 2X2  u  3x3, onpeaenuTeslb  MaTpULbl,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue onepupoBaTh IOHATHAMU: PpALUOHAIbHBIC, HPPALUOHAJIbHBIC,
[I0Ka3aTejabHble, CTENEHHBIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATH OHATHIMMU:
TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YypPaBHEHUH W HEPABEHCTB, pPaBHOCWIBHOCTb ypaBHEHUH,
HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh ypaBHEHUS, HEPABEHCTBA U
CUCTEMBl C IIOMOIIBIO PA3JIMYHBIX MPUEMOB; peulaTb ypaBHEHUS,
HEpPAaBEHCTBA M CUCTEMBl C IapaMeTpPOM; IPHUMEHATb YpPaBHEHHS,
HEPABEHCTBA, UX CUCTEMBI JUIs PELICHHS] MATEMaTHYECKUX 3a/1ad U 3a/1a4 U3

pa3IMyYHbIX 00JacTel HAyKH U peasibHOM KU3HU

YMenue onepupoBaTb MOHATHSAMH: (PYHKUHSA, UYETHOCTh (YHKIUH,
NEPUOMYHOCTh (YHKIMH, OrPAaHHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
(GyHKIMHM, 3KCTpeMyM (yHKUIMH, HauOosbllee M HaUMEHbIIEe 3HAYECHUS
(GyHKIMN Ha MPOMEXYTKE, HelpepblBHAsA (DYHKIMSA, aCUMITOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas MPOM3BOAHAA (YHKIUH, F€OMETPUUYECKUN U
¢u3nyeckuif  CMBICI IPOU3BOJHOM, TIepBOOOpa3Has, ONpeAeIEHHbIN
UHTErpaj; yMEHHME HaXOJUTh ACHMIITOTHI Tpapuka (QYHKIUH; YMEHHUE
BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHNUS, YACTHOTO U KOMITO3ULIUU
GbyHKIMI, HAXOAUTHh YpaBHEHHUE KacaTeIbHOU K rpaduKy (PyHKIUN; yMEHUE
HaXOJUTh MPOU3BOAHBIE AIEMEHTAPHBIX (YHKIUH; YMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO JJISi UCCJIENOBaHMS (YHKIHMM, HaXOIuTh HauOONbIIUE U
HaUMEHbIINE 3HAaYeHHs (QYHKIUHA; CTPOUTh TpadUKHM MHOTOUIEHOB C
WCIIOJIb30BAaHMEM  allllapaTa MaTeMaTH4YeCKOro aHaliu3a; IMPUMEHSTh
IIPOU3BOJHYIO JUIsl HaXOXKACHUSI HAWIYYILEro PEeUIeHHs B MPHUKIAIHBIX, B

TOM YHCJIC COIIMAJIbPHO-DKOHOMUYCCKUX U (1)I/ISI/ILIGCKI/IX 3agadax; HaxXOoJUTb




wIomanyd 1 00bEMBI QUTY C MOMOLILI0 WHTErpaia; MPUBOIUTH IPUMEPHI
MaTeMaTHYeCKOT0 MOJEIHPOBAHUSA C TMOMOUIbI0 auddepeHInaIbHbIX

ypaBHEHUH

YMeHue ornepupoBaTh NOHATHAMU: rpaduk GYHKIHUU, 0OpaTHAs (PyHKITUS,
KOMNO3ULMS (YHKIMWA, JUHEHHass (QYHKIUSA, KBaJpaTuyHas QyHKIUS,
pauMoHanbHas (QYyHKIMsS, CTeNeHHas (QYHKLUUSA, TPUTOHOMETPUYECKUE
¢byHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIUH, TOKa3aTelbHas H
norapupmuueckas (QyHKUMHU; YMEHHE CTPOUTb TIpadUKd H3YYEHHBIX
(GyHKUIMH, BBIOJIHATH PeoOpa3oBaHus rpadKoB PYHKIUH, HCIIOIB30BaTh
rpaduKy U U3y4eHMsI NPOLIECCOB U 3aBUCUMOCTEH, MPH peIleHur 3a/1ad
U3 JPYrux y4eOHBIX MPEAMETOB W 3a/1a4 U3 PEAbHOW YKM3HU; BBIPAKAThH
(dopMyIaMy 3aBUCUMOCTH MEXJy BEJIMUMHAMM; UCHOJIb30BATh CBOWCTBA U
rpadukn (GYHKOMHA JUIS peIIeHUs ypaBHEHHWH, HEPaBEHCTB M 33134 C
napameTpamu; Hu300pakaTb Ha KOOPIMHATHOW IJIOCKOCTH MHOXKECTBa

pELIECHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, JOJAM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4d U3 O0JIaCTU YIpPAaBJIEHUS JIMYHBIMU U CEMEWHBIMU
(uHaHCaMH); COCTaBJIATh BBIPAKEHMS, YPABHEHHUS, HEPAaBEHCTBA M UX
CHUCTEMBI II0 YCIIOBHUIO 3aJa4d, MCCICNOBaTh IIOIYYEHHOE PEIICHUE H
OLIEHUBAaTh MPAaBJONOJO0OHOCTh pe3yabTaTOB; YMEHHME MOJEIUPOBATh
peanbHbBlEe CHUTYyallMH Ha A3BIKE MAaTEMAaTHKH; COCTABIITH BBIPAKEHHS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEJ0BATh
MOCTPOEHHBIE ~ MOJEIU C  HUCIONb30BAaHUEM  ammapara  ajireOpsl,

UHTEPIPETUPOBATH NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeqHee apu(pMeTH4YecKoe, MeInaHa,
HauOoJplllee ¥ HaMMEHbIlIee 3HAYEHMs, pa3Max, JUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHME H3BJIEKaTh, MHTEPIPETHPOBATH
nH(OpMaINIO, MPEAICTaBICHHYIO0 B TabIuIax, Ha JuarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEaJIbHBIX IMPOLECCOB U SIBICHUMN; MPEJICTaBIATh
uHbOpMALMIO C TOMOIIbIO TaONMIl W  JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHblEe, B TOM YHCIE C IpPUMEHEHHEM TIpaduyecKux
METOJIOB U JIEKTPOHHBIX CPEACTB; IpadMuecKy UCCIeA0BAaTh COBMECTHBIE

Ha0JII0/IEHNUs C TIOMOIIBIO TarpaMM pacCceuBaHus U JINHEWHOM perpeccuu

YMeHHne onepupoBaTh IOHATHSIMH: CIYy4allHbI ONBIT M CIy4alHOe
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COOBITHE, BEPOATHOCTh CIYYallHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BAaHHUEM TpaUYEeCKUX METOAOB; MPUMEHSTDH
GOpMyIIBI  CIIOKEHUS W YMHOXKEHHS BEpOSTHOCTEH, (opMyiy MOIHOI
BeposTHOCTH, hopmyny bepHymnn, koMOMHATOpHBIE (aKTHl U (OPMYIIBI;
OLICHMBAaTh BEPOSTHOCTH pPEATbHBIX COOBITHI; yMEHHE OINEpPHPOBATH
MOHATUSIMH:  CIIy4yailHas BeJIMYMHA, pacIpeleieHue BEpPOSITHOCTEH,
MaTeMaTu4ecKoe OXKHJIAaHHWe, IUCIEPCUs M CTaHJapTHOE OTKIOHCHHE
CllyyailHOH  BeNMYUHBIL, (YHKIUM  paclpenesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, OKA3aTeIbHOIO M HOPMAJIBHOTO PACIpe/eNiCHUH; yMEHHE
WCIOJIb30BATh CBOMCTBA M3YYEHHBIX PACIPENCIICHUI A pelieHus 3a/ad;
3HAKOMCTBO C TIOHSTUSIMH: 3aKOH OOJIBIIMX YHUCET, METOJbI BHIOOPOYHBIX
WCCIICIOBAaHM; yMEHHE TPUBOIUTH NPUMEpPHI TPOSBICHUS 3aKOHA
OONIPIIMX YHCENl B MPUPOIHBIX M OOLIECTBEHHBIX SIBICHUSX; YMEHHE
ONIEpPHPOBATH TOHATHIMH: COUYETAHWE, MEPECTAaHOBKA, YHCIO COYETAHWUH,
YHUCIIO  TEpPECTaHOBOK; OmHOM  HplOTOHa;  yMeHHe  MPHUMEHSTh
KOMOMHATOpHBIE (DAaKThl U PACCY)KICHHsSI Uil PEHICHUs 3a/1a4; OIICHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJAETH U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IHOHATUAMU: TOYKa, IpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYMHA YyIJia, INIOCKUWA YTo, IBYIPaHHbIN
yToJ1, TPEXTPaHHBIA YroJjl, CKpelMBaroItecs NpsMble, MapajljieIbHOCTh U
NEePHIEHIUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH, YToJl MEKIY NPSIMBIMH, YTOJl
MEXy MPSMOI U MIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT
TOYKH 10 TUIOCKOCTH, PACCTOSTHUE MEXIY NPSMBIMH, PACCTOSHHUE MEXIY
IUIOCKOCTSIMU; YMEHME HCIIONIb30BaTh IPU DPELICHUH 337ad W3Y4YCHHbIE
(bakThl U TeOpeMbl IIAHUMETPUU; YMEHHUE OIEHUBATh pa3Mepbl OOBHEKTOB
OKpPY)KAIOIIEr0 MHpa; CTPOUTh MAaTeMaTHYECKHE MOJEIU C TMOMOIIbIO
F€OMETPUYECKUX TOHATHUM M BEJIWYMH, pEIlaTh CBSA3aHHbIE C HUMU

MMPAKTUYCCKHE 3a/la4n

YMeHue onepupoBaTh MOHATHAMH: IUIOMAAL (GUTYyphl, 00BEM QUIYpHI,
MHOTOTPaHHUK, IPaBUIbHBI MHOIOIPDAaHHUK, CEUYEHHUE MHOTOIPaHHUKA,
KyO, mapamienenunen, MOpu3Ma, NOupamuaa, Qurypa u TMOBEPXHOCTh
BpallleHHs, IWIMHAP, KOHYC, map, cdepa, miomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHUPaMU[bI, MPU3MBI, KOHYyca, LWIMHIApa, OO0BEM KyOa,
MPSIMOYTOJIBHOTO ~NapaJulelenunena, NUPaMUIbl, MPU3MBI, LWIMHAPA,

KOHyca, Iapa, pa3BEPTKAa TMOBEPXHOCTH, CEUYEHUS KOHYca W LMIMHIPA,
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nmapajulellbHble OCH  WJIM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomasics cdepsl, LWINHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHHUKH, (GHUTYPHl M IOBEPXHOCTH
BPAILCHHs, UX CEYCHHUS, B TOM YHCIIE C MIOMOUIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE NPUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYp, CaMOCTOSTEIHHO
(GopMyIHpOBAThH OINpENeIeHUsI U3ydyaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI O
CBOMCTBaX M NpU3HAKaX TIEOMETPUYECKUX (HUryp, OOOCHOBBIBATH WIIU
OlpoBepraTb HMX; yMEHHE MPOBOAUTH Kiaccupukauuio ¢Guryp 1o
pa3UYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOJMMBIE JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh MOHATHUSIMH: JIBKCHHE B  IPOCTPAHCTBE,
napajulelbHBI NEPeHOC, CHMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOAOOMS, TOJAOOHBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHBIE M IMOJOOHBIE (UTYpPHI, B TOM 4YHCIIE B TIPHPOE,
UCKYCCTBE, apXUTEKTYpPE; MCIIOJIB30BaTh T€OMETPUIECKUE OTHOIICHHS TPH
pELICHUH 33/1a4; HAaXOAUTh TEOMETPHYECKHE BEIWYHMHBI (IJIMHA, YrOJI,
iouaab, 00bEM) MPU PELICHUH 3aa4 U3 JPYTUX Y4EeOHBIX IMPEIMETOB U
U3 peajbHOM JKU3HU; yMEHHE BBIYUCIATH TI'€OMETPUYECKUE BEITUYMHBI
(mHA, yrom, IIoHmAgb, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIONIB3YS
n3y4eHHbIe (OPMYJIBI U METOABI, B TOM 4YHCIE: IUIOMIAAb IOBEPXHOCTH
MUpaMUbl, MPU3MBL, KOHYCa, IMIUHApA, IJIOMAAs cdepbl; 00bEM Kyoa,
NPSAMOYTOJIbHOTO — Mapaijenenunena, MUPAaMHUIbl, TMPHU3MbL, LIIMHIPA,

KOHYCa, I1apa; yMEHUE HaXOJUTh OTHOIIIEHUE 00BbEMOB TIOIOOHBIX (HUTYP

YMeHune omepupoBaTh MOHATHUSMU: MPSMOYroJibHAs CHCTeMa KOOPJIMHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPJAMHATHI BEKTOpa, CYMMa BEKTOPOB,
MPOU3BEJCHNE BEKTOpAa Ha YHUCIO, pa3joKeHHEe BeKTopa Mo 0Oasucy,
CKAJIIPHOE MPOU3BEJICHUE, BEKTOPHOE MPOU3BENCHHE, YroJl MEXIy
BEKTOpaMH;, YMEHHE HCIOJb30BaTh BEKTOPHBIM M KOOPJAWHATHBIA METOJ

JJI PEIICHUA TCOMCTPUYCCKUX 3a1ad U 3a/la9 JpYTUX y‘Ie6HLIX npeamMeToOB
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YMeHne BrIOUpaTh MOIXOIAIIANA METOI JIsl PEUISHUs 3a/1au; TOHUMaHNe
3HAYUMOCTH MATEMAaTUKU B HW3YYCHHHM TPUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB W SIBJICHUM; YMEHHE pAaCIO3HABATh IMPOSBJICHUE 3aKOHOB
MAaTe€MaTUKU B UCKYCCTBE, YMEHUE MPUBOJUTH NPUMEPHl MaTEMATUUYECKUX

OTKPBITHHA POCCUICKON M1 MUPOBOM MaTEMaTUYECKON HAyKN




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

Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

1 Yucna v BBIYUCICHUS

11 Hatypanbnble u nenbie uncna. [Ipu3Haku 1eIMMOCTH EeNbIX YHCeT

12 Panmonaneupie  uyucna. OOBIKHOBEHHbIE U JCCSATHUYHBIE JIpOOH, MPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUUECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaidbHOUW cremneHu. JlelicTBus ¢ apudmeTHaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenb ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3arenaeM. CBoMCTBa
' CTETICHH

. CuHyCc, KOCHHYC W TaHIEHC YHUCIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU(OMBI

JleiicTButenbHble  uYnciaa. ApUPMETHYECKHE OIepalud C JICHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnuxEHHble BHIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIIECHUM

1.8 [IpeoOpazoBanue BhIpaXKeHUH

1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie U 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [TokazarenbHble U TorapupMUIECKUE YPaBHEHUS

2.5 Ienbie u 1poOHO-paIIOHATIEHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [ToxazarenbHble U ToTapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuiia CuCTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeenuTeb MaTPHIIbI
3 OyHKIHH U TpaduKu



OyHKU, crnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogunueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHW QyHkiuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. Haumbonblnee W HauMeHbIlee 3HAYCHUE
(GYHKLNHU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM U IeJdbIM Ioka3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[TpumeHeHne MNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 IKCTpeMyMbl. HaxoskaeHne HauOONbIIero U HauMEHBIIET0 3HaYeHUs (YHKIWU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnun HajJl MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOpBI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
b.I'. 3uB Iunaktnueckue matepuansl. 10,11 kmaccer

M.A. Uuenckas Camocrositenbubie padoTthl. 10, 11 kmaccsl

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6morexa IIOK

«Mos mkogay» https://academy-content.apkpro.ru/

®UIIU otkpsIThiii Oank 3amanuii EI'D https://fipi.ru/ege/otkrytyy-bank-zadaniy

ege






