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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
TOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEAHEro 00Iero o0pa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 0Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJOBJIEHA NPAKTHYECKONM 3HAYMMOCTBIO METAlpEeIMETHBIX |
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX MPENCTABICHUM O CYIIHOCTH U IPOUCXOKIECHUU TI'€OMETPUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHUs, Tak KaK 00ecledyrMBaeT BO3MOKHOCTh H3Y4YEHHS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs TeOMETPUYECKUX 3a7ay, YMEHHE BBIJBUraTh M OINpPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesATeNbHOCTH yenoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BHUAbl y4eOHOH U TPYIOBOM NESITEIBHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAKHBIX KA4YECTB, MOITOMY aKTyajlbHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEILHOCTH 10 MHOTUM HAIPABICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHMYECKUX TIE€OMETPUYECKHX 3HaHUW U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYarOIMXCS CPETHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPYTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs 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, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

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

e (opmMupoBaHme yMeHHsI pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aj1ad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIbHON  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M IPHU U3YUYEHUU IPYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOJIYyYEHHBIC PE3YIIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH MPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAHCTBEHHbIMU 0Opa3amu. CoznaHue o0pa3a NPOBOJUTCA C OMOPOW Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ylibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUSL CTEpeOMETpUH. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHCTBO. lloHATHE 00 akcMoMaTHYECKOM
IIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CICACTBUS U3 HUX.

B3anMHO€e pacnoiokeHne NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, ITapaUIeNIbHBIE U CKPEIUBAIOIINAECS IIPSIMBIE.
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MAapalIeNIbHbIE IPSMBIE B IIPOCTPAHCTBE; NAPALIEIbHOCTD TPEX
NPSAMBIX; MMAPAJUIENBHOCTh MPSMOW M IUIOCKOCTH. YTUIBI C COHANPABJICHHBIMM CTOPOHAMU; YIOJI MEXAY IPSIMBIMU B
npocTpancTBe. IlapamienbHOCTh IUIOCKOCTEH: IapajulelibHbIE IUIOCKOCTH; CBOMCTBA MApAJUIEIBHBIX IUIOCKOCTEM.
[Tpocreiimure npocTpaHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPA3p, KyO, Mapajjiesienumea; MIOCTPOSHUE CEUCHUI.

[leprieHIUKYISIPHOCTD NMPAMOW U IJIOCKOCTHU: NEPIEHANKYJIAPHBIE NIPSMBIE B IPOCTPAHCTBE, MPSIMBIE MTAPAIIIIEIbHBIE
U TEPIECHANKYJSPHBIE K IUIOCKOCTH, NPHU3HAK MEPNEHAUKYISIPHOCTH IPSMOW M IUIOCKOCTH, TEOpPEMa O MPAMOU
NEPIEHINKYJIAPHOW IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOJ MEXAY MNPSIMOM M IUIOCKOCTBIO; ABYTPAaHHBIA YTOJI,
JIMHEWHBIA yToJl ABYTPAHHOIO yria. IlepreHauKyIsip U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
OpssMOM 10 IUIOCKOCTH, MPOEKIUs (QUIrypbl Ha IUIOCKOCTb. IlepmeHauKylspHOCTh MJIOCKOCTEH: TMPU3HAK
MEePIEHAUKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX MepHeHIUKYIspax.

MHoOrorpaHHuKHu

[loHATHE MHOIOTrpaHHUKA, OCHOBHBIC DJIEMEHTbl MHOIOIPAaHHUKA, BBIIIYKJIBIE W HEBBIYKJIBIE MHOTOI'DAHHUKY,
pa3BépTka MHOrorpaHHuka. [Ipusma: nN-yronpHas npusma; rpaHd U OCHOBAHHUs IIPU3MBI; NIPsMAasi U HAKJIIOHHAS NPU3MBI,
OOKOBass M TMOJIHAasg NOBEPXHOCTh Npu3Mbl. [lapamnenenunes, MNpsSMOYTOJbHBINA MapaielenuIe]] U €ro CBOMCTBA.
[lupamupga: N-yrojgpHas NHpaMuja, TPaHU M OCHOBAaHWE NHUPAMUJbI; OOKOBas W TOJIHAS TIOBEPXHOCTh MHUPAMU/IBI;
NMpaBWIbHAsA W yCEYEHHAs NUpamMuAa. ODJIEMEHThl NPU3Mbl W TNUpaMuabl. [IpaBUIbHBIE MHOTOTPAaHHUKH: ITOHSTHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA; ITPAaBWJIbHAS NPU3Ma W NPAaBUIbHAA NHPAMHUIA; IIPABWIbHASA TPEYroJibHAas NUpamMuia U
NpaBWIbHBIN TeTpa’ip; Ky0. [IpeacraBienune o npaBUiIbHBIX MHOTOTPAaHHHUKAX: OKTa3Ap, A0JeKasAp U ukocayap. CeueHus
MIPU3MBI U IUPAMUBIL.



CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOM, MIIOCKOCTU. DJIEMEHThl CUMMETPHH B
nupamuaax, napajsienenuneaax, IpaBuIbHbIX MHOTOTPAaHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriubl. [lmomaas OOKOBOW MOBEPXHOCTH M IOJHOM
HOBEPXHOCTU MPSAMOM IMPU3MBI, IUIOIIAJb OCHOBAaHWW, TEOpeMa O OOKOBOM IMOBEPXHOCTH NpsAMOM mpu3Msbl. I[lnomans
OOKOBOI1 OBEPXHOCTU U MOBEPXHOCTU MPABUIBHONW MUpPAMUIbI, TEOPEMA O IUIOIIAM yceu€HHOM nupamuabl. [lonarue 06
00bEme. OOBEM MUpaMUIbI, IPU3MBI.

[Tono6ubie Tena B mpoctpancTBe. COOTHOLICHUS MEKIY TUIOUIAISIMUA MTOBEPXHOCTEN, 00BEMaMH MOT0OHBIX TE.

11 KIIACC

Tesia Bpalmenus

[Munuaapuyeckas NOBEPXHOCTh, 00pa3yrolue IUIUHAPUIECKON OBEPXHOCTH, OCh LIMIUHAPUYECKOHN MOBEPXHOCTH.
[unuHp: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yolas U OCh; MIOHIAbr OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckasi moBepXHOCTh, 00pa3yroniMe KOHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOH MOBEPXHOCTH.
Konyc: ocHOBaHHE M BepilMHA, oOpasyromas U OCh; IUIOMIAaJb OOKOBON M MOJIHOW MOBEPXHOCTHU. YCEUEHHBIH KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUaMeTp; IUIONIaJb MOBEPXHOCTH cdepbl. B3aumuHoe pacnosnoxkenue cdepbl U
IJIOCKOCTH; KacaTesbHas INIOCKOCTh K cepe; momab cepsl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHaiuu ten BpallleHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO cdepsl; cdepa, BIIMCAHHAS B
MHOTOTPAaHHUK, WJIA TEJIO BpaIICHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 00 00bEME PSIMOYTOIBHOTO MapasuieNenuIeaa u
cienctBus u3 He€. O0bEM HUIMHIPA, KoHyca. OO0BEM apa U Mmiomab chepsl.

[TonoOnbie Tena B npocTpaHcTBe. COOTHOILICHHS MEXY IUIOMIAAIMU MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEJ.

Ceuenusi uunuHapa (MapauieIbHO U TMEPIEHAUKYISIPHO OCH), CEUYEHHUS KOHyca (MapajijieIbHOE OCHOBAaHUIO M
IIPOXOJSIIEE YEPE3 BEPILNHY), CEUEHHUS [Iapa.

BeKkTOopbl H KOOPAMHATHI B MPOCTPAHCTBE



BekTop Ha miuockocTtd U B mpocTpaHcTBe. CIOKEHHWE M BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
Pa3noxenue BekTopa 1o TpéM HEKOMILIAaHApHBIM BekTOpaMm. IIpaBuno mapamnenenunena. Pemenue 3anad, CBA3aHHBIX C
IIPUMEHEHUEM TPaBUJI ACUCTBUM C BekTopaMu. [IpsimoyronpHas cucrtemMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaTel
BekTopa. IIpocreiimme 3amaum B KOOpAMHATAX. YTOJN MexAy Bekropamu. CKalsipHOE IIPOU3BEICHHE BEKTOPOB.
Berunciienue yriioB Mexay NpsMBIMHA U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METOJ IPU PEUICHUH T'€OMETPUYECKUX
3aj1ay.

IHJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yIbTaThl OCBOCHHS ITPOTPaMMbl YIEOHOTO TIpeaMeTa «MaTeMaThKa» XapaKTepru3yrTCs:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKONU MO3UIIUKM 00YYAIOIIETrOCs KaK aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
o0111eCcTBa, MPECTABICHUEM O MaTEeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM, IPOLICAYP
TPaXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHl M TIP.), YMEHHUEM B3aMMOJICHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBHHM C MX (PYHKIIMSIMHU U Ha3HAYCHHUCM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPaKJAHCKOM HWJIEHTUYHOCTH, YBaXKEHHUS K TPOIUIOMY U HACTOSIIEMY
POCCHUICKOM MAaTE€MAaTUKH, LEHHOCTHBIM OTHONICHHMEM K JOCTHXKECHUSIM POCCUUCKMX MATEMATHKOB W POCCUHUCKOH
MaTEeMaTUYECKOM IITKOJIBI, K UCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJIOTHIX, chepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUA,
ATUYECKOr0 TMOBEJCHHMS, CBSI3AHHOTO C MPAKTUYECKUM MNPUMEHEHUEM JIOCTH)KEHUM HAyKU U JESITEIbHOCTBIO YYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIErO.



IcTeTHYEeCcKOe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHWEM K MUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pElIeHU, pacCyXAeHUM; BOCPUUMYUBOCTHIO K MATEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTeMaTUUECKHE 3HAHUS B MHTEpPEecax 3JI0POBOTO M Oe30MmacHoro odpasa
JKW3HU, OTBETCTBEHHOI'O0 OTHOILIECHUS K CBOEMY 3J0pPOBBIO (3710pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHSATUU U
OTIbIXa, peryyispHas (u3ndeckas aKTHBHOCTH); (PU3WYECKOTO COBEPIICHCTBOBAHMS, IPH 3aHATHIX CIOPTUBHO-
03/I0POBUTEIILHOM JEATEIHHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIOOHS; MHTEPECOM K pa3luyHbIM chepaM npodeccunoHaabHOM
NEATEIIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOM U €€ MPWIOKECHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOp Oyayiiei
npodeccur U peaiM30BbIBATH COOCTBEHHBIC YKM3HEHHBIE IUIAHBI, TOTOBHOCTHIO U CHOCOOHOCTHIO K MaTE€MaTHUYECKOMY
00pa3oBaHUIO M CaMOOOpPA30BaHHMIO HAa MPOTSHKEHUH BCEM >KM3HM, TOTOBHOCTBHIO K AKTHBHOMY Yy4YacTHIO B PEIICHUU
MIPAKTUYECKUX 3a7a4 MaTEeMaTUUYE€CKOW HAIIPaBJICHHOCTH.

IK0JIOrHYeCcKoe BOCIIUTaHHE:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYIbTYpbl, TOHUMAHUEM BIUSHUS COI[MATBLHO-IKOHOMUUYECKUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOJHON U COLUMAIBHOM Cpejbl, OCO3HAHMEM TJ00AJBHOTO XapaKTepa JKOJOTMYECKUX MpoOseM;
OpHUCHTaIlMell Ha NPUMEHEHHE MAaTeMaTHUYCCKMX 3HAHUW JJII pemieHdus 3adad B OO0JIACTH OKPYXKaloIlel cpensl,
MIJIAHUPOBAHUS TTOCTYIIKOB M OIIEHKHU MX BO3MOKHBIX MOCJIEACTBUM JJIs1 OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKU W
OOIIECTBEHHON MPAKTUKW, MMOHUMAaHUEM MaTEeMaTHYECKONW HayKH Kak c(epbl 4eloBEUeCKOW JESITeIIbHOCTH, JTaroB €€
Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS LIUBUIIM3AIMY; OBJIAJICHUEM A3bIKOM MAaTEMAaTUKU U MAaTEMAaTHUYECKON KyJIbTypoOi
KaK CpEeACTBOM IIO3HAHUSI MHUPA; TOTOBHOCTBHIO OCYIIECTBIISITh HPOCKTHYIO W HCCIEAOBATEIbCKYIO JIESITEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yibTaThl OCBOCHHS MPOTpPaMMbl y4dyeOHOro mnpeamera «MareMmaTuka» XapaKTepU3yITCs
OBJIaJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHBIMU OClUCMBUIMY, VHUBEPCANbHOIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU,

VHUBEPCAIbHBIMU Pe2YTAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanvuvie noznasamensHsle deticmsus, obecneyusaiom Gopmuposanue 6a308vix KOCHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooo8 NOZHAHUSA OKPYICArowWe20 Mupa, npumeHeHue a0SUYeCKUX, UCCLe008amenbCKUx
onepayuii, ymeHnutl pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue qeicTBus:

BBISIBIISAIT U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKK MATEMAaTUYECKUX OOBEKTOB, IMOHSATUN, OTHOUICHUMN
MEXIy TMOHATUAMH, (OPMYIHPOBATH OMNpPEACICHUS IOHATHH; YCTaHABIMBATH CYIICCTBECHHBIM MPU3HAK
Kiaccu(uKaIy, OCHOBaHMSI JIJIs1 0000IICHNS U CPAaBHEHHUSI, KPUTEPUHU TIPOBOIUMOTO aHAIH3a,;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M TPEOOPA3OBBIBATh CYXKJICHUS: YTBEPAUTEIbHBIE U  OTpHUIATENIbHbIC,
€IMHUYHbIE, YaCTHBIE U O0IINE; YCIOBHBIC,

BBISIBIIATH MAaTEMaTHICCKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOpEUHs B (pakTax, JaHHBIX, HAOTIOJCHUIX U
YTBEPKICHUSX; TIpEAJIaraTh KPUTSPHUH JIJIS1 BBISBIICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIA;

JenaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOUCHHA,
YMO3AKJIFOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CaMOCTOATENIBHO JIOKA3aTEIhCTBA MATEMAaTHYECKUX YTBEPKICHUM (IpsiMble U OT MPOTUBHOTO),
BBICTPAaWBaTh apTyMEHTAIUIO, IPUBOIUTH IIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL;

BBIOMpATH CIIOCO0 perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BAapUAHTOB pEIIeHUs, BEIOMpaTh Hanbosee
MOAXOSIIINN ¢ YUETOM CaMOCTOSTENIbHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbLCKHe 1eHCTBUA:

UCIIOJIb30BaTh  BOIMPOCHl KaK HCCIEAOBATENbCKUA HMHCTPYMEHT TIO3HAHUA;, (POPMYIMPOBATH  BOIPOCHI,
buKkcupylolue MpoTUBOpEYHE, MNpoOJIeMy, YCTaHABIMBATH HCKOMOE U JaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHUE;



IPOBOAUTH CAMOCTOSITENIFHO CIJITAHUPOBAHHBIN 3KCIEPUMEHT, HCCIEIOBAHHUE MO YCTAaHOBJICHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTO OOBEKTa, SIBICHHS, IPOIECCA, BBISBICHHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SBICHUSIMH,
IPOLIECCAMH;

CaMOCTOATENbHO (opMynupoBaTh OOOOIIEHHS W BBIBOJALI 1O pe3yJbTaTaM MPOBEAEHHOTO HaOIIOACHUS,
UCCJIEIOBAHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATh MPEAMNOJOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora c nnopmanueii:

BBISABJIATH J1e(pULUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETA Ha BOIIPOC U JUIs pELICHUS 3a/1a4H;
BbIOMpaTh MH(GOPMALMIO M3 HCTOYHUKOB pa3IMYHBIX THUIOB, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH MU
MHTEPHPETUPOBATH UH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM IPEICTABIICHNUS;

CTPYKTYPHUPOBATh HHPOPMALIKIO, IPEACTABIATH €€ B pa3IMYHbIX (OopMax, WILTIOCTPUPOBATH IPaPUUECKU;
OLIEHUBATh Ha1EKHOCTh MH(OPMALIUU IO CAMOCTOSTENBHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

2) VHusepcanvhvle KoOMMyHUKamueHble Oelicmeus, 00ecnevusaiom cooOpMUpo8aHHOCMb COYUALbHbIX HABLIKOG
00yuaruuxcs.
OO0uenue:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYKJICHUS B COOTBETCTBUHU C YCJIOBHUSIMU U LEISIMU OOUIEHUS; SICHO, TOYHO,
IPaMOTHO BBIPAXXaTh CBOKO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHUS 110 XOAY PEIICHUS
3a71a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTAT;

B XoA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOl TeMbl, MpOOJIEMBbl, pelaeMoil 3aaayu,
BBICKA3bIBATh WJECH, HAILICJICHHBIE HA IOWUCK PELICHUS; CONOCTABIATH CBOM CYXIEHHUS C CYXKACHUAMHU APYTUX
YYaCTHUKOB JMajiora, oOHapyXMBaTh Pa3lIUYUe€ W CXOJICTBO MO3UIMI; B KOPpPEKTHOU ¢opme (PopMyIupoBaTh
pa3HOrIacus, CBOM BO3PAXKEHU,

MIPEICTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, IPOCKTA; CAMOCTOSITEIHHO BBIOUPATh
dbopmat BBICTYIUICHHS C YYETOM 3a/a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIMTOPHUH.

CorpyaHu4ecTBo:



NOHMMATh W MCIOJb30BaTh MPEHUMYIIECTBA KOMAHAHONW M WHIUBUAYaJIbHOW PaOOTHl MpPU PEUICHUH YUeOHBIX
3a/lay; NPUHUMATh LEJb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUdI0 COBMECTHOM palOThI,
pacmpenenaTh BHIbI paldoT, TOTOBapHUBAThCA, OOCYXAAaTh MPOIECC M Pe3yibTaT padoThl; 0000MaTh MHEHUS
HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYKIeHHUs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U HHBIC);
BBIIIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JEWUCTBHS C JAPYTMMH WICHAMH KOMaH/]Ibl; OLEHUBATH
KayeCTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICUCTBUS.

3) Vhusepcanvuvie pecynsmusnble oelicmaus, 006ecneuusarom Gopmuposane CMulCI08bIX YCMAHOBOK U HCUZHEHHBIX

HABLIKOB TUYHOCTIL.
Camoopranuzamnus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 peHIeHUs ¢ y4ETOM UMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHU I103HABATEIBHOM pe(IeKCHH KaK OCO3HAHHS COBEPIIACMBIX ICUCTBUHA M MBICIUTEIBHBIX
MPOIIECCOB, WX PEe3yJIbTaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpPOJISA Mpolecca U pe3ysbTara
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEABUMIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3a[]a4Hl, BHOCUTh KOPPEKTUBBI B JICATEIBHOCTh
Ha OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa LIEJIU U YCIOBUAM, OOBSICHATH MPUYUHBI TOCTHXKEHUSI WM HEAOCTHXXEHUS
PE3YIbTATOB JIESITEIHLHOCTH, HAXOUTh OIIMOKY, JaBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMAs, IIIOCKOCTb.



[IpuMeHATh aKCMOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX MPU PEIICHUH F'€OMETPUYECKUX 3a1a4.

OnepupoBaTh MOHATUSMU: MMAPATIIETBHOCTh U MEPIEHIUKYJISIPHOCTD MPAMBIX U INTIOCKOCTEMN.

KnaccuduimpoBaTs B3aMMHOE pacloio’KeHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHu JIBYTPAHHOIO yTiia, peOpo ABYTpaHHOTO YIJia; JTUHEHHBIN yromi
JIBYTPaHHOTO yTJIa; rpaJycHasi Mepa JBYIPaHHOTO yTJIa.

OnepupoBaTh NOHATUSAMHU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbII MHOTOIMPAHHMK, 3JIEMEHTHl MHOTOIPAHHHKA,
MPaBWIbHBIA MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BU/IbIl MHOTOTPAaHHUKOB (TUPaMK/Ia; MpU3Ma, MPSMOYTOIbHBIN Mapaiesenumnes, Kyo).

KnaccuduimpoBarb MHOTOTpaHHUKH, BBIOMpas OCHOBAaHMS JUIsl KiacCU(UKAIUMU (BBITYKIbIE M HEBBITYKIIbIC
MHOTOTPaHHUKH; TTPABUIbHBIE MHOTOTPAHHUKY; MIPSIMbIE M HAKJIOHHBIE TIPU3MBI, TApaslIeTICTUIICIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIOIB3YSl METOJ CJIEIOB.

Crpouth cedeHHs MHOIOTPaHHUKOB METOJOM CJIEAOB, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHME YEPTEXKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3a7aun Ha HaXOXKJIEHUE T'€OMETPUYECKUX BEJIIMYMH MO 0o0pasliaM WM aJrOpUTMaM, IPUMEHSSI U3BECTHBIE
aHAJIMTHUYECKUE METOJbI MPU PEIICHUN CTAaHAAPTHBIX MATEMAaTHYECKUX 3a/1a4 Ha BBIYHUCIECHUE PACCTOSHUN MEXIY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOUKHU JI0 IIIOCKOCTH, MEK]TY CKPEIIMBAIOLIUMUCS MPSMBIMHU.

Pemarp 3aaun Ha HAXOXKJEHUE M€OMETPUUECKHUX BEJIIMYMH MO 00pa3laM WM ajlropuTMaM, MPUMEHSS U3BECTHBIE
AHAJIUTUYECKUE METOAbl MPHU PEIICHUH CTaHAAPTHBIX MATEMaTUYECKUX 337a4 Ha BBIYUCIEHUE VYIJIOB MEXIY
CKPELIMBAIOIIMMUCS MPSMBIMHU, MEXKIY IPSIMON U MIIOCKOCTBIO, MEXAY MIIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Breruncnars 00bEMBI U TLIONMIAIM MMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, NMUPaMHA) ¢ MPUMEHEHUEM (POpMYyI;
BBIUUCIISATH COOTHOIICHUS MEXAY TUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMu MOTOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPUS B IMPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh CUMMETPUH; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH (PUTYPHI.

N3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax,
MIPE/ICTABIICHHYIO HAa YEPTEXKAX U PUCYHKAX.



[TpumensTh TeOMETpUYECKUEe PaKThI AJISl PEIICHUS CTEPEOMETPUUECKUX 3aj1ad, MPEANOoIaraonux HECKOJIbKO 1IaroB
pelleHus1, eClii YCIOBHsI MPUMEHEHHS 33/1aHbI B sIBHOU (hopMme.

[IpyMeHATE TPOCTEMIIME NPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IPU DPEIICHUU
CTEPEOMETPUYECKHUX 3aa4.

[IpuBOANTH IPUMEPBHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U KM3HU, PACIIO3HABATh IPOSIBICHUE 3aKOHOB
T€OMETPUU B HCKYCCTBE.

[IpyMeEHATh MOJy4EHHBbIE 3HAHWSA HA IPAKTUKE: AHAIW3UPOBATH PEAJbHBIE CUTYyallUH W INPUMEHATH U3YYCHHBIE
HNOHATHUS B MPOLECCE IOHUCKA PELICHUS MaTeMaTHYecKd CQOPMYIUPOBAHHOM NpoOJIEMBbl, MOAEIUPOBATH pEabHbIE
CUTyallMd Ha S3bIKE I'€OMETPUM, HUCCIIEI0BATH IOCTPOCHHBIE MOJEIU C HCIIOIb30BAHUEM I'€OMETPUYECKUX MOHATUH U
TEopeM, ammnapaTa anreOpbl; pelmaTh NPaKTUYECKUE 3a7a4u, CBI3aHHbIE C HAX0XK/IEHUEM T€OMETPUYECKUX BETUYHH.

11 KIIACC

OnepupoBaTh MOHATHUAMU: ITWIHHIAPUICCKAS TOBEPXHOCTh, 00pa3yOIIHe MUIUHAPUICCKON MOBEPXHOCTH; ITUITHH]IP;
KOHHWYECKasl IOBEPXHOCTh, 00pa3yromne KOHMIEeCKON MMOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunupoBaTth B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOI CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CETMEHTA; IIApOBOM CJIOH, OCHOBAHHE
IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Boraucisite 00BEMBI U MIJI0MIA 1M TTIOBEPXHOCTEHN TeIl BpaIlleHUs, TeOMETPUUECKUX TeJl C MPpUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHMK, BIIUCAHHBINA B cepy M ONMMCAHHBIA OKOJO cdepbl; cepa, BOUCAHHAS B
MHOTOTPaHHHK WJIH TEJIO BPAICHUS.

BBIYUCIISTE COOTHOMIEHUS MEKTY TUIONIAISIMH IIOBEPXHOCTEH U 00bEMaMH IMOJOOHBIX TEJI.

N306pakath uydaeMbie GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoITOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BUJ CBEpPXY, COOKY, CHU3Y;
CTPOUTH CEUCHUS TEJI BpAIICHUSI.



W3BnekaTb, MHTEPIPETUPOBATH U MPe0oOPa30BbIBATh HHGOPMALIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpAX,
IIPEACTABICHHYIO Ha YEPTE)KAX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE NEHCTBUS CIOXKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXEHMsSI BEKTOpPAa HAa YUCIO, OOBACHSATH,
KaKMMH CBOMCTBaMU OHHU 00J1a/1atoT.

[IprMeHATH MPaBUIIO NTapajuIeNICIUIEAA.

OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YrOjd MEXIAY BEKTOPaMM, CKaJISIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB U IPOU3BEIAEHNE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOPAMH, CKAJISIPHOE IIPOU3BE/ICHUE,
PacKJIaIbIBATh BEKTOP IO ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPINHAT.

[TpuMeHsTh TeoMeTpuyYecKue (PaKThl AJIs PEUICHUS] CTEPEOMETPUUYECKUX 3a/1ay, MPEeAIoIaraloniX HECKOJIbKO 1IaroB
pELIeHNUs, €CJIU YCIOBUS IPUMEHEHUS 3a7aHbl B IBHOU (opme.

Pemats npocreiinme reoMeTpUYECKUE 3a/1a4M Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOA.

Pemare 3amaum Ha JOKa3aTENbCTBO MAaTEMAaTHYECKMX OTHOIIEHUMM W HAXO0KIEHUE T€OMETPUYECKHUX BEJIMYMH 10
oOpaslamM Ui alropuT™Mam, MPUMEHsSI U3BECTHBIE METO/IbI PU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/a4.

[IpyMeHATE TPOCTEMIIME NPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHMKALIMOHHBIE CHUCTEMBI IIPU DPELICHUHU
CTEPEOMETPUYECKUX 3a1ay.

[IpuBOINTH MPUMEPBI MATEMATUYECKAX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HU, PACTIO3HABATH MPOSBIECHUE 3aKOHOB
Tr€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJy4eHHBbIE 3HAHMA HA IPAKTUKE: aHAIW3UPOBATH PEAJbHBIE CUTYyallMH W IPUMEHATH U3Y4YEHHBIE
NOHATHS B MPOLECCe IOMCKA PEUICHUS MaTeMaTHYecKd CQOpPMYIUPOBAHHON NpOOJIEMbl, MOJECIUPOBATh pealbHbIE
CUTyallMd Ha S3bIKE T'€OMETPUM, MCCIEI0BATH ITOCTPOCHHBIE MOJEIM C HCIOJIB30BAHUEM T'€OMETPUUYECKUX IOHATUU U
TEOpeM, arlrapaTa aireopbl; pelaTb NPaKTUYECKHUEe 3aa4d, CBSI3aHHbIE C HAXO0XK/IEHUEM F€OMETPUUYECKUX BEITUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (pPOBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
1 BBe/IeHIE B CTEPEOMETPHIO 10 https://resh.edu.ru/subject/17/10/
5 [IpsitMbIe 1 MIIOCKOCTH B MPOCTPAHCTRBE. 12 1 https://resh.edu.ru/subject/17/10/
[TapamnenbHOCTh NPSIMBIX U IJIOCKOCTEN
3 [lepnieHAMKYISAPHOCTD MPSMBIX U 12 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEM
4 Vbl MeXay NPSMBIMU U IJIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
5 MHOTOrpaHHHKH 11 1 https://resh.edu.ru/subject/17/10/
6 OGBEMBI MHOTOrPAHHIKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTIIbI 4 1 https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (pPOBbLIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
1 Tena Bpamenms 12 https://resh.edu.ru/subject/17/11/
2 O6BEMBI eI 5 1 https://resh.edu.ru/subject/17/11/
3 BekTopsl 1 KOOpAMHATHI B 10 1 https://resh.edu.ru/subject/17/11/
MIPOCTPAHCTBE
4 [ToBTOpEHME, 0000IICHUE, 7 1 https://resh.edu.ru/subject/17/11/
CHCTEMAaTU3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE PecypcChl

padoTshI padoThI

OCHOBHBIE ITOHSITUI https://resh.edu.ru/subject/17/10/
CTEPEOMETPHUHU: TOUKA, TIpsiMas,
MJIOCKOCTh, MPOCTPAHCTBO.
[TpaBuna n300pakeHus Ha
PUCYHKAX: N300paKeHUsI
MJIOCKOCTEH, MapauieIbHbIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsiTust: mepecekaronyecs https://resh.edu.ru/subject/17/10/

MJIOCKOCTH, IepeCeKaronuecs 1
npsiMasi ¥ MI0CKOCTh

[TonsTud: nepecekaromumecs https://resh.edu.ru/subject/17/10/
MIJIOCKOCTH, TIEPeCeKaronuecs 1
npsiMasi U MI0CKOCTh

3HaAKOMCTBO C MHOTOTPaHHHKAMHU, https://resh.edu.ru/subject/17/10/
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MIPOEKIIMOHHBIX
yepTrexkax

HauanpHabie cBeneHus o kyoe u https://resh.edu.ru/subject/17/10/
MAPaMUJIE, UX PA3BEPTKU U
mogenn. CeueHus

MHOI'OIr'paHHUKOB




HagansHbie cBenieHus 0 Kyoe u
nUpamMujie, uX pa3BEPTKH U
monenu. CeueHus
MHOTOT'PaHHHKOB

https://resh.edu.ru/subject/17/10/

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

https://resh.edu.ru/subject/17/10/

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIEICTBHS U3 HUX

https://resh.edu.ru/subject/17/10/

TTouarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://resh.edu.ru/subject/17/10/

10

11

12

[TonsiTHE 006 AKCHOMATHYECKOM
IOCTPOEHHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U
CJICZICTBUS U3 HUX

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE:
HEepeCceKaroIInecs, NapaiebHbIe
U CKpEeIMBAaIOIINECS IPIMbIE

[TapamienbHOCTD IPSAMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE:!
NapasulesIibHbIE IIPSMBIC B
IIPOCTPAHCTBE; MapalIEIbHOCTD
TPEX NMPAMBIX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




[TapamienbHOCTD IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

https://resh.edu.ru/subject/17/10/

13 .
[TapannenbHOCTh NPSIMON U
IJIOCKOCTH
14 VYrael ¢ cOoHanpaBiIE€HHBIMU https://resh.edu.ru/subject/17/10/
CTOpOHAMHU
15 VYron Mexay npsMbIMHU B https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
16 Yron mexay npsiMpIMU B https://resh.edu.ru/subject/17/10/
MPOCTPaHCTBE
17 [TapaynenbHOCTh MIIOCKOCTEM: https://resh.edu.ru/subject/17/10/
napajuieIbHbIe INTIOCKOCTH
18 CBolicTBa napauiesIbHbIX https://resh.edu.ru/subject/17/10/
TJIOCKOCTEH
[IpocTefilive nmpocTpaHCTBEHHbBIE https://resh.edu.ru/subject/17/10/
19 (GUrypsl Ha MIOCKOCTU: TETPAdP,
KyO, mapasienenumnes
20 TTocTpoenue cedermii https://resh.edu.ru/subject/17/10/
21 TTocTpoeHHe CeueHHii https://resh.edu.ru/subject/17/10/
KontponbHas padoTa o Teme
99 "IIpsiMble U TJIOCKOCTH B
npoctpanctse. [lapamiensHOCT
IPSIMBIX U IJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTH MPAMON 1 https://resh.edu.ru/subject/17/10/
23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC

IpsIMbl€ B IPOCTPAHCTBE




24

[IpsimMble napaienbHbIe U
NEPIECHIUKYIIPHBIE K IITIOCKOCTH

https://resh.edu.ru/subject/17/10/

25

26

[IpsimMble napaienbHble U
NEPIEHAUKYIISPHBIE K IITIOCKOCTH
[Tpu3sHak neprneHIuKyJIIpHOCTH
IIPSIMOM U TUIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

27

[Ipu3Hak nepnesauKyJIspHOCTH
IIPSIMOM U TUIOCKOCTH

https://resh.edu.ru/subject/17/10/

28

29

Teopema o npsimoit
NEePIEeHIUKYJIPHON MIII0CKOCTH
Teopema o npsmMoit
NEPIEeHIUKYISIPHON MII0CKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

30

Teopema o npsimoit
MEPIECHINKYIISIPHOMN TIIOCKOCTH

https://resh.edu.ru/subject/17/10/

31

32

33

34

[IepnieHauKyIsp U HAKIIOHHBIE!
paccTostHUE OT TOYKHU 10
IJIOCKOCTH, PaCCTOSTHUE OT
MPSMOM JI0 TIIIOCKOCTH

IleprieHAUKYSAP U HAKJIIOHHBIE:
paccTostHUE OT TOYKHU 10
MJIOCKOCTH, PaCCTOSTHUE OT
MPSMOM JI0 TIIIOCKOCTH

[IeprieHauKymIsAp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

[leprienaAuKyNAp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKHU 10

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




IJIOCKOCTH, PAaCCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

35

36

VYribl B IPOCTPAHCTBE: Yol
MEXIY NPSIMOM U IJIOCKOCTBIO
JByrpaHHbI{ yroJ, JMHEHHBIN
YTOJ1 IBYTPaHHOTO YyIJia

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

37

JIByrpaHHBIN yroJ1, TMHEHHBIN
yroJl ABYTPaHHOIO yria

https://resh.edu.ru/subject/17/10/

38

[IepnieHAUKyYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://resh.edu.ru/subject/17/10/

39

40

41

[TepnieHIUKYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
HMEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
IlepnieHAUKYIAPHOCTD
IIJIOCKOCTEN: MpU3HAK
MEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

TeopeMa o Tpéx
NEPIIEHUKYIIIpax

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

42

Teopema o Tpéx
NepHeHANKYIISpax

https://resh.edu.ru/subject/17/10/

43

44

Teopema o Tpéx
NEePIEeHIUKYIIpax

KonTponbHas pabora no Temam
"TleprnieHAIUKYJISPHOCTD MPSIMBIX U

https://resh.edu.ru/subject/17/10/




miockoctei" u "Yribsl MeXIy
NPSAMBIMH U TIJIOCKOCTSAMU"

45

IToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOTPAaHHUKA, BBIYKJIbIE U
HEBBIYKJIbIE MHOTOTPaHHUKU;
pa3BEpTKa MHOTOI'PaHHHKA

https://resh.edu.ru/subject/17/10/

46

[Ipu3ma: n-yronpHas npusma;
TpaHd U OCHOBAHMS IPU3MBI,
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
OOKOBas U NOJIHAS IOBEPXHOCTh
HPU3MBI

https://resh.edu.ru/subject/17/10/

47

48

[Tapamenenunen,
IIPSIMOYTOJIBHBIN ITapaJUICIICIIUIIE]
U €ro CBOMCTBA

[Tupamupa: N-yroypHas
IIMPaMHJIa, TPAaHU U OCHOBAHUE
NUpaMuJIbl; OOKOBAs U MOJIHAS
MOBEPXHOCTh MUPAMU/IBI;
IpaBWIbHASA U yCeUEHHAS
nupamuia

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

49

[IpaBHUIIBHBIE MHOTOTPaHHHKMU:
IMOHATHEC ITPABUIIBHOI'O
MHOI'OI'paHHHUKA; ITpaBUJIbHAA
npu3sMa 1 npaBuJibHAA IUPaMHIa,
NpaBUIIbHAS TPEYTOJIbHAS
UpaMK/Ia U PaBUIbHBIN
TETpa’ip; Kyo

https://resh.edu.ru/subject/17/10/




50

IIpencrasieHue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa3p,
JOJEKa’Ip U UKOCAIP.

https://resh.edu.ru/subject/17/10/

o1

CumMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUSA OTHOCHUTCIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IMPaAMHJIAX,
napaujelenunenax, IpaBUIbHbIX
MHOI'OI'paHHHKaX

https://resh.edu.ru/subject/17/10/

52

Briuncnenune 3i1eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JIMaroHalv, yIriibl

https://resh.edu.ru/subject/17/10/

53

[Tnomans OOKOBOH MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH IIPSIMOM
IPU3MBI, IUIOIIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTU
IIPSAMOM TIPU3MBI

https://resh.edu.ru/subject/17/10/

54

[Tmomank 60KOBOI MOBEPXHOCTH
Y ITIOBEPXHOCTHU IIPaBUIIbHOMN
MUPAMH/IBI, TEOpEMa O TUTOIIAIN
OOKOBOH OBEPXHOCTH YCEUEHHOMN
TUPaAMUJIBI

https://resh.edu.ru/subject/17/10/

55

56

KonTposabHas pabora no teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

https://resh.edu.ru/subject/17/10/

57

58

O06bEM upamMuIbl

O0BEM TUpaMHUTBI

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




https://resh.edu.ru/subject/17/10/

59 O06BEM nupamMu b1
60 O6bEM MHpAMUIBL https://resh.edu.ru/subject/17/10/
61 OGBEM mpu3MBI https://resh.edu.ru/subject/17/10/
62 OGbEM PH3MBL https://resh.edu.ru/subject/17/10/
63 OGBEM mpu3MBI https://resh.edu.ru/subject/17/10/
64 KoHTpoinbHas pabora 1o Teme

"O0BbEMBI MHOTOTPAaHHUKOB"

[ToBTopenue, 0600IEHNE

CHUCTEMAaTH3aLMs 3HAHUH.
65 [TocTpoenue ceuennii B

MHOTOTPaHHUKE

[ToBTopenue, 0600mIEHNE

CHCTEMaTH3alMs 3HAHUH.

Brluncnenue paccTossHAN: MEXY
66 JBYMsI TOYKaMH, OT TOYKH JIO

NPsIMOM, OT TOYKH /10 TUIOCKOCTH,

MEXIY CKPEIMBAIOIIUMUCS

PSIMBIMU
67 Hroroas xoHTpoabHas pabora

[ToBTrOopenue, 06001IEHNE

CHCTEMaTH3alMsI 3HaHUH.
68 Brruucnenue yrios: Mexay

CKpCIIUBAOIINUMHUCA ITPAMBIMHU,
MEXIY MPSIMOM U TUIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIJIOB MEXIY




IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

Cdepa u map: HeHTp, pajanyc,
JMaMETp; IJIO0IIA/Ab TOBEPXHOCTH
cdepbl

B3aunmMHoe pacrioniokeHue chepsl
U IUIOCKOCTH; KacaTelbHasl
IUTOCKOCTH K cdepe; TIIoaib
cdepbl

N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

unuuapudeckast TOBEPXHOCTb,
o0pa3yromiue UIHHIPHYECKON
MOBEPXHOCTH, OCh

UUAJIUHAPUYECKON MOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

Hunuaap: ocHoBaHUS U GOKOBast
MOBEPXHOCTh, O0pa3yromas u
0Cb; IIJIOIaIb OOKOBOH U
MOJTHOM MOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

N306paxkenne nunuHapa Ha
mockocTH. Pa3zBéprka
muHApa. CedeHns IITHHIpa
(TMI0CKOCTHI0, MapaIeIbHON
WIN TIepIEHIUKYISPHOM ocH
HUAJTUHIPA)

https://resh.edu.ru/subject/17/11/




Konnueckas noBEpXHOCTB,
o0pasyronire KOHUYECKOn
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

https://resh.edu.ru/subject/17/11/

Konyc: ocHOBaHue u BepIMHa,
00pa3yroias 1 OCh; IJIOMIA b
OOKOBOM M IMOJTHOM MOBEPXHOCTH

10

VY ceu€HHbII KOHYC: 00pa3yronme
U BbICOTA, OCHOBAaHUA U OoKkoBas
IIOBEPXHOCTH

H3006paxeHne kKoHyca Ha
mIockoctu. Pa3Béprka konyca.
Ceuenus koHyca (IIJIOCKOCTBIO,
rapasuieIbHON OCHOBAHHMIO, U
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

11

12

13

KOM6I/IHaL[I/I$I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

MHororpaHHuK, ONMCaHHbIA
oko1o cepsr; chepa, BucaHHAS
B MHOTOTPaHHHK HIIU B TEIO
BpaleHus

[TousTue 06 00béMe. OCHOBHEIE
CBOIicTBa 00BEMOB TET

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

14

15

O0BEM IuIHHpa, KOHYCa

O06BEéM mapa u miomaas cheps

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




16

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.

COOTHOIIICHUS MEXTY
IUIONIAISIMH TTOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

https://resh.edu.ru/subject/17/11/

17

KonTtponbHas pabora mo Temam
"Tena Bpamenus" u "OObeMbI

TCII

18

19

Bekrop Ha miockoct u B
IIPOCTPAHCTBE

CnoxeHue ¥ BbIUUTaHUE
BEKTOPOB

https://resh.edu.ru/subject/17/11/

20

21

22

YMHOKEHUE BEKTOPA HA YUCIIO

Paznoxenune BekTOpa 1no Tpém
HEKOMIUIAHApHBIM BEKTOPaM.
[IpaBuio napamienenumnena
Pewienue 3anad, CBA3aHHBIX C
IIPUMEHEHUEM TIPaBUIl ACUCTBUN
C BEKTOpaMu

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

23

[IpssmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocrenimume 3anauu B
KOOpAMHATaX

https://resh.edu.ru/subject/17/11/

24

Yron mexay BEKTOpaMH.
CkansgpHO€E MPOU3BENECHNE
BEKTOPOB

https://resh.edu.ru/subject/17/11/

25

Brruucnenue yrios Mexay
MPSMBIMH U TUIOCKOCTSMH

https://resh.edu.ru/subject/17/11/




26

KoopanHaTHO-BEKTOPHBIN METOJL
IIPY PELLIEHNUN T€OMETPUIECKUX
3aj1a4

https://resh.edu.ru/subject/17/11/

27

KonTtponbHast pabora o Teme
"BeKTOpbl U1 KOOPAUHATHI B
npocTpaHcTse”

28

29

30

31

32

33

[ToBTOpEeHHE, 0000IICHUE U
CHCTEMAaTH3aIus 3HAHUMA.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpPEMBI Kypca IIaHUMETPUN

IToBTOpEHHE, 0000IICHUE U
cHUCTEMaTH3alMs 3HAHW.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpPEMBI Kypca IIaHUMETPUN

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3alMs 3HaHui. 3agaun
TUTAHUMETPHUH U METOJIbI UX
perIeHus

[ToBTOpenue, 06001IeHUE U
cHCTeMaTH3alus 3HaHui. 3a1a4n
TUTAHUMETPUH U METOJIBI UX
pelieHus

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HAHUH.
OcHoBHBIE QUTYPHI, (HAKTHI,
TEOpEMBbI Kypca CTepeOMETPUH

HtoroBast KoHTpoJibHAs paboTa

34

[ToBTOpeHnue, 06001IeHNE U




CUCTeEMAaTHU3alus 3HaAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




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

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemieHme»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
https://edsoo.ru

https://resh.edu.ru



