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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
TOCYIapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHAApTa CPEIHEro 001Iero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTUS M HENPEPHIBHOIO 00Opa3oBaHUS,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUYECKONM 3HAYMMOCTBIO METAlPEIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH U MPOUCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOT0 W HJEaTbHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yUYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHus, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIJBUTATh W OIMPOBEPrarTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O00NAcCTSIX AESITeThbHOCTH ueioBeka. OpHEHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM U TPYHOBOM JESITEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JAESATEIHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

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

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYIHECHUN
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 MMEIOT BO3MOKHOCTh M3YyYHUTh T€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

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

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIIMX MAaTEeMAaTHUYECKUX MOJIENSIX, ITO3BOJISIONINX OMHMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

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

e OBJAJCHUEC METOJAMH PEIICHMs 33a/1ad Ha TOCTPOCHHS Ha M300pa’kCHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

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

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOU
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJIEIHU, IPUMEHSATh OCBOECHHBII
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4YEeHWs 3a]ay, pelIacMblX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY N3YUYEHUIO NIPEAMETA.

[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€ CTEPEOMETPUM MPOBOAMUTCS 3a CUET pelIeHUs 3a1ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISIHOCTH, MBICIEHHOTO U3MEHEHMS €r0 UCXOJHOTO COAEPIKAHMS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensiercs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO W MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObl OBJIAJEHHE TIE€OMETPUUECKUMU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst IpOYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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 KJIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMeECs,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpPSMBIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[lepneHAUKYIJISIPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHBIC MIPSIMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYIPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYIPAaHHOTO  yIJia.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Brruncnenre 571€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWIMHJIPUYECKON TMOBEpXHOCTH. [lunuHap: ocHOBaHMS U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
M OCb, IUIOMJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMSI U OOKOBasI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béEMe
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

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

Ceuenus mwidHapa (TapajUIeIbHO M TEPIEHAMKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YuCio. Pazno)keHune BEKTOpa Mo TPEM HEKOMILIaAHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKalasipHOE MPOHU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI M Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANTBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHUECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKDY’KAaIOIICH Cpeibl, IUIAHUPOBAHMUS TOCTYIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKON HayKH Kak c(epbl UYeTOBEUYECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCUCMBUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKayyu, OCHOBAaHUS JUIsi OOOOIICHUS W CPAaBHEHHSI, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (aKkTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

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

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUMAHTOB pelIeHUs, BBIOMpaTh Hauboee MOAXOIANIMN ¢ y4E€TOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  0becneyusam

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3ajaul, KOMMEHTHUPOBATh IMOIYYEHHBIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3jM4yMe U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3a]1a4 MPE3EHTAILMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpeaesTh BUAbl padoT, 10roOBapUBATHCA, 00CYKIaTh MPOLIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh Ka4€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, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

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

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OMHOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD 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.

OmnepupoBaTh NOHATUAMU: MHOTOTPAHHHUK, BBINYKJIBIA M HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAaHHUKOB METOAOM  CJI€[OB,  BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHYECKHE METOAbI TpU PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHYECKHE METOAbl TPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (OpMyJ; BBIUHCIATH COOTHOLIEHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeEHATh MOJTYyYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM F€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacroiokeHne chepol U MIOCKOCTH.

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

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

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

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



N300pakath u3ydaembie (QUTYppl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGPOPMALUIO 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, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (HakThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaxO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrfOpuTMaM, NpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYJIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIMYHMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBaHue pa3jiesioB U
n/m  TeM NPOrpaMmbl KouunyecTBo 4yacoB
Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI
Beenenue B ctepeoMeTpuio 10
IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE.
POSIP 12 1
[TapayeabHOCTB NPSAMBIX U
IIJIOCKOCTEN
[TepnieHIMKYIAPHOCTD 12
HPSIMBIX U IJIOCKOCTEN
VYTibl MEXAY NPSIMBIMU U 10 1
IUIOCKOCTSIMU
MHororpaHHuKu 11 1
OO6BEMBI MHOTOI'PaHHUKOB 9 1
[ToBTOpEHME: ceueHus, 4 1

pacCToOAIHNA U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

68 5

bubnuorexa [JOK
https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

bu6nuoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoteka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

0


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

11 KJIACC

DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
pa3esioB U TeM
n/n KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIe
MPOrpamMmbl
pecypcebl
K 11
Beero OHTPOJIbHbIE pPaKkTHYecKue
padoThI padoThI
bubmuorexa [JOK
T 12
©/1a BpATIeHIT https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
06 5 1
PEMBLTE https://m.edsoo.ru/1c209e37
Bexkrops! 1
KOOPJHNHATEI B 10 1 bubmorexa HOK
P https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
IToBTOpEHME,
000011IeHME, 7 1 bu6nunoreka [IOK
cUCTeMaTHu3aIus https://m.edsoo.ru/1c209e37

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0


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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
Tema ypoka

n/n KoJgnuyecTBo 4acoB

Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI

OCHOBHbIE TOHATHS
CTEpEOMETPUU: TOUKA, IpsAMas,
IJI0CKOCTh, IPOCTPAHCTBO.
[IpaBuia n3obpaxxeHus Ha
PUCYHKAX: U300paKeHHs
IJIOCKOCTEH, MapaljiesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, NEPECEKAIOIUECS 1
psiMas U MI0CKOCTh

[TonsTus: mepecekaronmecs
IJTOCKOCTH, MEPECEKAIOIIUECS 1
npsMasi ¥ II0CKOCTh

3HAKOMCTBO C

MHOT'OTpaHHUKaMH,

n300pakeHre MHOTOIPaHHUKOB 1
Ha pUCYHKax, Ha

IIPOEKIIMOHHBIX YEPTEKaAX

Jlara
U3ydeHmust

JJIeKTPOHHbIE

undgposbie

oOpa3oBaTejibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/aecc77cd

bu6mmoreka [IOK
https://m.edsoo.ru/2d8a9c99

bu6nuoreka [IOK
https://m.edsoo.ru/db685e73

bu6nuoreka [IOK
https://m.edsoo0.ru/a63959ed



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

10

11

HavansHbie cBeieHNS 0 KyOe u
nUpaMujie, UX pa3BEPTKH U
monenu. CeueHus
MHOTOI'PaHHHKOB

HavansHbie cBeeHNs 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
monenu. CeueHus
MHOTOTPaHHUKOB

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

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH 1
CIIEICTBUS U3 HUX

[TonsaTne 06 akCHOMaTUYECKOM
MOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOCHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

B3aumnoe pacnonoxenue
OPSMBIX B IPOCTPAHCTBE:

MepEeCeKaroIMnecs, 1

napajuiesibHble U
CKpELIUBAOIINECS MPSIMbIE

bu6nuoreka [IOK
https://m.edsoo.ru/b30dff38

Bbu6nuoreka [IOK
https://m.edsoo.ru/3d8ffd32

bubnnoreka IIOK
https://m.edsoo.ru/Occ5c4fe

bubmuorexa [JOK
https://m.edsoo.ru/239c8ch4

bubnuoreka [IOK
https://m.edso0.ru/65c6b106

bu6mmoreka [JOK
https://m.edsoo.ru/258fc245

bu6mmoreka [JOK
https://m.edso0.ru/1a2520f6



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

12

13

14

15

16

17

18

19

20

21
22

[TapaynensHOCTH NPSMBIX U
IIJIOCKOCTEH B IPOCTPAHCTBE:
napasuiesibHbIE IPSIMbIC B
MPOCTPAHCTBE; apalIeIbHOCTh
TPEX ONPSIMBIX

[TapamienbHOCTE NPSAMBIX U
MJIOCKOCTEH B IPOCTPAHCTBE:
[TapannenbHOCTh NPSIMON U
IUIOCKOCTH

VYTl ¢ COHANPABICHHBIMU
CTOPOHAMHU

VYron Mmexay npsMbIMU B
IIPOCTPAHCTBE

VYron Mmexay npsMbIMU B
IIPOCTPAHCTBE

[TapamienbHOCT NIIOCKOCTEN:
napaelbHble IIOCKOCTH

CBoiicTBa napayyIenbHbIX
IJIOCKOCTEN

IIpocreiimne
IPOCTPaHCTBEHHBIE (PUTYPHI HA
TUIOCKOCTH: TETpadip, KyoO,
napasenenumne;|

IToctpoenue ceuenui

IToctpoenue ceuenui

KonTtponbHas pabora o Teme

bubmuoreka [JOK
https://m.edsoo.ru/93ad36b3

bubmuoreka [JOK
https://m.edsoo.ru/ee1d19b9

bu6mmoreka [IOK
https://m.edsoo0.ru/9f4071b9

bubmuorexka [JOK
https://m.edsoo.ru/fe733862

bu6mmoreka [IOK
https://m.edsoo.ru/2935a9a0

bu6mmorexa [IOK
https://m.edsoo.ru/2e18f255

bu6mmoreka [JOK
https://m.edsoo.ru/e504d656

bu6mmoreka [IOK
https://m.edsoo.ru/4a28dc02

bu6mmorekxa [OK
https://m.edsoo.ru/1d434d0f

bu6mmoreka [JOK
https://m.edsoo.ru/ec26fe5d

bu6nmoreka [JOK



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

23

24

25

26

27

28

29

30

31

32

"IIpsiMble U TIOCKOCTH B
npoctpanctse. [lapanneasHocTh
MPSAMBIX U IJIOCKOCTEH"

[IepnieH IUKyYIAPHOCTD NPSMOKN
U IUIOCKOCTH:
NEPIEHAUKYJIAPHBIE IPSMBIC B
IIPOCTPAHCTBE

[Ipsimble napasenbHble U
NEPIEHAUKYIISPHBIE K
IUIOCKOCTH

[Tpsimble napamienbHble U
NEPIIECHIUKYJIIPHBIE K
IJIOCKOCTH

[TpusHak neprneHIuKyJIIpHOCTH
IPSIMOM U TNIOCKOCTH

[Ipu3Hak nepneH MKy pHOCTH
MPSMON U TIIOCKOCTH

TeopeMma o npsmoi
NEePIEeHIUKYIIPHON MII0CKOCTH
TeopeMma o npsmoi
NEPIEHIUKYIIIPHON MIII0OCKOCTH
Teopema o npsimoit
NEePIEeHIUKYISIPHON MII0CKOCTH
[lepneHIUKYNsIp ¥ HAKIIOHHBIE:
paccTosiHuE OT TOYKHU J0
IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM J10 TIIIOCKOCTH

[leprienaAuKymAp ¥ HAKJIOHHBIE:

https://m.edsoo.ru/9a0a9e56

bubmuoreka [JOK
https://m.edsoo.ru/b19f6a5d

bubmuoreka [JOK
https://m.edsoo.ru/0ac11c95

bubmuoreka [JOK
https://m.edsoo.ru/ba545966

bu6mmoreka [IOK
https://m.edsoo.ru/f85bfc46

bu6mmorexa [IOK
https://m.eds00.ru/79165d15

bu6mmoreka [JOK
https://m.edsoo.ru/635c5087

bu6mmoreka [IOK
https://m.edsoo.ru/bd3745f8

bu6mmorexa [JOK
https://m.edso00.ru/7d18834b

bu6mmoreka [JOK
https://m.edso0.ru/33c477d3

bu6nmoreka [JOK


https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3

33

34

35

36

37

38

39

40

pacCTodHuC OT TOYKHU 00
IIJIOCKOCTH, PACCTOAHUEC OT
HpHMOfI J0 IINIOCKOCTH

[IepnieHauKYSp U HAKIIOHHBIE!

pacCcTodHuC OT TOYKHU 00
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

[IepnieHauKyIsp U HAKIIOHHBIE!

paccTostHuEe OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YIroj
MEXIY NPSIMOM U IJIOCKOCTBIO
JByrpaHHbIil yrou, TMHEHHbII
yroJj ABYTPaHHOIO yIJia
JByrpaHHBIN yroJ, TMHEHHBIN
yroJI ABYTPAHHOI'O yIiia
IlepnieH AUKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEePIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN
[IeprieHAUKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEePIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN
[IeprieHAUKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIEHANKYJIIPHOCTH ABYX

https://m.edsoo.ru/66fefadd

bubmuoreka [JOK
https://m.edsoo.ru/a5b7b8e3

bubmuoreka [JOK
https://m.edsoo.ru/dbee22bc

bubmuorexka [JOK
https://m.edsoo.ru/6b61b2b4

bu6mmoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bu6mmorexa [IOK
https://m.edsoo.ru/c7c777ed

bu6mmoreka [JOK
https://m.edsoo.ru/ec3e2da3

bu6mmoreka [JOK
https://m.edsoo.ru/ed9e2a8e

bu6nmoreka [JOK
https://m.edsoo.ru/ba75dc57



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

41

42

43

44

45

46

47

48

IJIOCKOCTEN

Teopema o Tpéx
HEePIEeHIUKYIIspax

Teopema o Tpéx
HEePIeHIUKYIIsIpax

Teopema o TpEx
HEePIEeHIUKYIIspax
KonTponbhas pabota no remam
"IleprnieHAUKYISPHOCTD MPSMBIX
U Tiockocte" u "YTiasl MeXIy
IPSIMBIMU U TJIOCKOCTSAMHU"

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE 2JIEMEHTBI
MHOTOTPAaHHUKA, BBIIYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH;
pa3BEpPTKAa MHOTOTPaHHUKA

[Tpusma: n-yroabHas mpusMa;
I'paHU U OCHOBaHMS IPU3MBI,
npsiMasi 1 HaKJIOHHAs! TIPH3MBI;
OOKOBas 1 MOJIHAS TOBEPXHOCTh
TIPU3MBI

[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napajuieJenunes u ero
CBOMCTBa

IInpamua: n-yroiabHas
nMpamMua, rpaHud U OCHOBAHHE
nUpaMu/ibl; 00KOBask U MOJTHAs

bub6mmoreka [JOK
https://m.edsoo.ru/e4972cdc

bubmuoreka [JOK
https://m.edsoo.ru/52188a7d

bubmuoreka [JOK
https://m.edso0o.ru/9f246736

bubmuorexa [JOK
https://m.edsoo.ru/5b971ef3

bubmuoreka [JOK
https://m.edsoo.ru/2d24e873

bu6mmoreka [JOK
https://m.edsoo.ru/b4ad63ad

bu6mmoreka [JOK
https://m.edsoo.ru/8a7be683

bu6nmoreka [JOK
https://m.edsoo.ru/fblcd0a5



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

49

50

51

52

53

IMMOBCPXHOCTH IMUPAMUBI;
IpaBUJIbHASA U yCEUEHHAs
nupamuzia

HpaBI/IJIBHBIG MHOTI'OI'paHHUKU:
IMOHATHUEC ITPABUIIBHOI'O
MHOI'OI'paHHUKA; ITPaBUJIbHAA
IpU3Ma U paBUIIbHAS
nupamMua; IpaBuiIbHas
TpeyroJibHas MupaMua u
IPaBUIbHBIN TETpa’ip; Kyo
[Ipencrasienue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa3/Ip,
JOJIEKa’Ip U UKOCAIP.

CumMeTpHs B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIEHO
TOYKH, IPSIMOH, TIIIOCKOCTH.
DJIEMEHTHI CUMMETPHUH B
nupamuax,
napajuienenuneaax,
MPaBUIIbHBIX MHOTOTPaHHUKAX

Briuucinenue piieMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JIAaroHalu, yribl

ITmomans OOKOBOM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTHU MPSIMOM MPU3MBI,
IUIOLIA/lb OCHOBAaHUM, TEOpEMa
0 OOKOBOIf MOBEPXHOCTHU
IIPSAMOM TIPU3MBI

bubmuoreka [JOK
https://m.edso00.ru/074c8865

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

bu6mmorexa [IOK
https://m.edsoo.ru/6cdbecef

bu6mmorexa [IOK
https://m.edso00.ru/37d84157



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

54

55

56

57

58

59

60

61

62

63

64

65

ITnomans OOKOBOH
MOBEPXHOCTH M IMOBEPXHOCTH
NPaBUJIBHON MHPaMU/IBI,
TeopeMa O IUIOIIaaH OOKOBOM
MIOBEPXHOCTH YCCUEHHOM
HI/IpaMI/I[[LI

KonTponbhas pabota no teme
"MHororpaHHuku"

[Tonsitue 06 00bEME
O0BEM TUpamMu bl
O0BEM TUpaMu bl
O0BEM TUpaMHUIBI
O06bEM upamMuIbl
O06bEM IpU3MBI
O06bEM TpU3MBI

O0BEM npU3MBbI

KonTponbhas pabota no teme
"O0BbEMBI MHOTOTPAHHUKOB"

[ToBTOpenue, 0600IIEHNEe
CUCTEMaTU3alys 3HaHUH.
[TocTpoeHue ceueHunii B

bubmuoreka [JOK
https://m.edsoo.ru/5603e30b

bubmuoreka [JOK
https://m.edsoo.ru/a95f5c04

bu6mmoreka [IOK
https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
https://m.edso00.ru/235171b3
bu6mmoreka [IOK
https://m.edsoo.ru/f47dfefd

bu6mmoreka [JOK
https://m.edsoo.ru/79¢10312

bu6mmoreka [JOK
https://m.edsoo.ru/2faadc3f

bubmuorexa [JOK
https://m.edso0.ru/79853608

bu6mmoreka [IOK
https://m.edsoo.ru/1e053890

bu6mmorexa [IOK
https://m.edso0.ru/482d3f51

bu6mmorexa [{OK
https://m.eds00.ru/28a6573c

bu6nmoreka [JOK
https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

66

67

68

MHOT'OT'paHHUKEC

[ToBTOpeHue, 0600IIEHNE
CHCTEMaTHU3alus 3HAaHUM.

Brruucnenue paccTosHUMN:

MEXIYy IBYMS TOUKaMU, OT 1
TOYKH 10 NPSIMOM, OT TOYKH 10
MIJIOCKOCTH, MEXTY
CKPEIIMBAIOIIMMUCS TPSIMbIMU

HroroBast KoHTpoIbHAs paboTa 1 1

[ToBTopenue, 0600IEHNE
CHCTEMAaTH3aIUs 3HAaHUM.

Bbluncienue yrioB: Mex1y
CKPEIIMBAOIIUMHUCS TPSIMBIMU, 1
MEXAY MPSMOH U TJIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YTJIOB

MEXY TIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

Ne Jdara

Tema ypoka
n/n KonuyecTBo yacoB  u3yuyenust

KonTpoasubie IIpakTuuyeckue

B
cero padoThI padoThI

Cdepa u map: ueHtp,
panuyc, TuameTp;

IUIOINAAb TOBEPXHOCTH L
cdepbl

Bzaumnoe pacnonoxxeHue

cdepsbl U IIOCKOCTH; 1

KacaresbHasl INIOCKOCTh K
cdepe; maowaab chepsl
N300paxkenue cgepsl,

Iapa Ha TJIOCKOCTH. 1
Ceuenus mapa

[{unuHapuyeckas

MTOBEPXHOCTb,

oOpa3yromue

UUAJTUHIPUYECKOU 1
MOBEPXHOCTH, OCh
HWJIMHIPUYECKON

MMOBEPXHOCTH

LunuHap: OCHOBAHHUS U
OOKOBast MOBEPXHOCTD,

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/0341bc2b

bu6mmoreka [JOK
https://m.edsoo.ru/bed12a43

bu6mmoreka [IOK
https://m.edsoo.ru/bc15f7f2

bu6mmorexa [{OK
https://m.edso0.ru/6054b8cl

bu6mmoreka [{JOK
https://m.edsoo.ru/188f6216



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

10

o0pa3syroias 1 oChb;
IoIaas OOKOBOH 1
TIOJTHOM TTOBEPXHOCTH

N306paxkenue nuimHapa
Ha IUIOCKOCTH. Pa3BépTka
uunuHapa. CeyeHust
HUIMH]PA (TUIOCKOCTBIO,
napajuieJIbHON WIn
NEepPHEHIUKYISIPHONH OCH
AJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3yrolne KOHUYeCKOn
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MIOBEPXHOCTHU

Konyc: ocHoBanue u
BepIlIMHA, 00pa3yromas u
0Cb; IIJIOIab OOKOBOH U
MOJTHOM MOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
00pa3yroliue 1 BHICOTA;
OCHOBaHMA U OOKOBas
MOBEPXHOCTh

N306paxeHne KoHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeyeHust KOHyca
(TTOCKOCTHIO,
napajuieIbHON
OCHOBAHHUIO, U

bubmuoreka [JOK
https://m.edsoo.ru/016e25eb

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba09b

bu6mmoreka [IOK
https://m.edso0.ru/897dd3b2

bu6mmoreka [IOK
https://m.edsoo.ru/1468bab3

bu6mmorekxa [JOK
https://m.edsoo.ru/Obdelbe8



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

11

12

13

14

15

16

17

18

IIJIOCKOCTBIO, IIPOXOASAILIEH
4yepe3 BEPIINHY)

KoMmOuunamus ten
BpalieHus u
MHOTOIPAHHUKOB

MHOrorpaHHuk,
OTIMCAHHBIN OKOJIO Cephl;
ctepa, BucaHHas B
MHOTOI'PAaHHUK WJIH B TEJIO
BpaIeHus

IToustHe 00 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB Tell

O0béM IMIMHIpa, KOHYCa

OO0béM 1m1apa ¥ mIomaIh
cepsl

ITomoGHeIE TENA B
MIPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY
IJIOMIAISIMU
MOBEpXHOCTEH, 00bEMaMu
MMOJOOHBIX TEN
KonTpomnpHas pabora mo
temaMm "Tena Bpaienus" u
"O0beMsI TET"

BekTop Ha miockocT U B
MIPOCTPAHCTBE

bu6mmoreka [JOK
https://m.edsoo.ru/3cef10e5

bubmuoreka [JOK
https://m.edso0.ru/0b136158

bubmuoreka [JOK
https://m.edsoo.ru/26a03fb7

bubmuorexa [JOK
https://m.edso0.ru/5513d87b

bu6mmoreka [JOK
https://m.edsoo.ru/d189bde2

bu6mmoreka [IOK
https://m.edsoo.ru/810cfleb

but6mmorexa [IOK
https://m.edsoo.ru/4a33a8ab

bu6mmoreka [{JOK
https://m.edsoo.ru/5caefclb



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

19

20

21

22

23

24

25

26

27

Clo)XeHUE U BEIYUTAHUE
BEKTOPOB

YMHOKEHUE BEKTOPA Ha
YHUCIIO

PasnoxeHnue BekTopa o
TpEM HEKOMIUIAaHAPHBIM
BekTtopam. [IpaBuiio
napajuiesenumnesia

Pemenue 3amau,
CBSI3aHHBIX C
MPUMEHEHHUEM TPaBUJI
JICUCTBUN C BEKTOPaMHU

KoopaunatHo-BeKTOpHBIN
METO/I TIPU PELICHUU
F€OMETPUUYECKHX 3a/1a4

[IpssmoyronbHas cucrema
KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunats!l BekTopa.
IIpocreiiue 3anauu B
KOOpAMHATAX

Yron Mmexay BEKTOpaMH.
CkansgpHO€E MPOU3BENECHNE
BEKTOPOB

Brluucnenue yrios Mexuay

MMPSAMBIMHA U IIJIOCKOCTSAMU

KonTtponbHas pabota o
Tteme "BekTopsl n

bubmuoreka [JOK
https://m.edsoo.ru/23f4f089

bu6mmoreka [JOK
https://m.edsoo.ru/dee379eb

bu6mmoreka [JOK
https://m.edsoo.ru/a28fd74e

bu6mmoreka [IOK
https://m.edsoo.ru/5a827900

bu6mmoreka [IOK
https://m.edsoo.ru/d3alfe30

bu6mmorexa [IOK
https://m.edsoo.ru/48db7058

bu6mmorekxa [IOK
https://m.edsoo.ru/725effc4

bubmuorexa [JOK
https://m.edsoo.ru/8efbe78e

bu6nmoreka [JOK
https://m.edsoo.ru/77c22fc5



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
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29

30

31

32

33

34

KOOPJIMHATHI B
npocTpaHcTse"

[ToBTopenue, 0600IEeHNE

U CUCTEMATU3aIUs 3HAHUN.

OcHoBHBIE HUTYPHI,
(axTbl, TEOpEMBI Kypca
IUTAHUMETPUH

[ToBTopenue, 0600IEHNE

U CUCTEMATU3aIUs 3HAHUN.

OcHoBHBIE HUTYPHI,
(akTbl, TEOpEMBI Kypca
IUTAHUMETPUH

[ToBTopenue, 0600IEHNE

U CUCTEMATHU3aIUs 3HAHUN.

3amauu IaHUMETPUH U
METOJTBI UX PEIICHHS

[ToBTOpenue, o6o0IIeHNE

M CHCTEMaTH3aIns 3HaHUH.

3amauu IaHUMETPHUH U
METOJTBI UX PEIICHHS

[ToBTOpenue, o6o0IIeHNE

W CHCTEMaTH3aIns 3HAaHUH.

OcHoBHbIE GUTYDBI,
(bakThl, TEOpEMBI Kypca
CTepEeOMETpUHN

HroroBast KOHTpOJIbHAS
pabora

[ToBTropenue, 0000IEHNE
Y CHUCTEMaTU3alsl 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/1780ba5d

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

bubmuoreka [JOK
https://m.edsoo.ru/7491efe0

bu6mmoreka [JOK
https://m.edsoo.ru/4dffda97

bu6nmoreka [JOK
https://m.edsoo.ru/74b2ad91

bu6nmoreka [JOK
https://m.edsoo.ru/ec24dfc2

bu6mmoreka [{JOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero 001mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, psAMasi, INIOCKOCTb
25 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH M CIEJACTBHS W3 HUX IPH PEIICHUH
' reOMEeTPUYECKUX 3a/1au
- OnepupoBarh NOHATUAMU: NAPAIJIEIBHOCTh U NEPIEHIUKYIAPHOCTD MPSIMbIX U
' IIJIOCKOCTEN
24 KnaccudumupoBarh B3aMMHOE PpAacCHOJIOKEHHE TPSMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh MOHATHAMH: ABYTPAHHBIN YTOJI, TPAaHH IBYTPAHHOTO yIiia, peopo
7.5 JBYTPAHHOTO YTja, JUHEWHBIM Yrosl JIBYrpaHHOro yria, rpajaycHas Mepa
JIBYTPaHHOTO yTJia
- OnepupoBaTh MOHITHUSMHU: MHOTOTPAHHUK, BBINYKJIBIA W  HEBBITYKJIbIA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTpPaHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
2 Pacnio3HaBaTh OCHOBHbBIE BHJbl MHOIOIPDAaHHUKOB (IIUpaMuaa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenumne], Kyo)
Knaccudumuposars MHOTOTPaHHHKH, BBIOMpast OCHOBaHHS TSt
7.8 KJaccu(UKauuu (BBIIYKJIBIE M HEBBIMYKJIble MHOTOTPAHHUKHU, MpPaBUIbHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapaJlIeIICITUTIC IbI)
7.9 OmnepupoBaTh MOHATUSMH: CEKYIIasi TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
- 10 OOBACHATh TPUHIMIIBI MOCTPOSHHS] CEUEHHH MHOTOIPAaHHHMKOB, HCIOJb3YS
' METOJI CIIE/IOB
CTpouTh ce4eHUsI MHOTOTPAaHHHKOB METOJIOM CJICZIOB, BBIITOJIHSTH (BEIHOCHBIE)
7.11 IUIOCKHE YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIyp: BUA CBEPXY,
cOOKY, CHU3Y
7.12 Pemate 3agaun Ha HaXOXKJICHHE TEOMETPUYECKUX BEIUYHH MO O0Opas3iiaM Wiu



7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KJIACC

alropuTMam, MPUMCEHASA HU3BCCTHBIC AHAIMUTHYCCKHE METOJAbI IIPpH PEIICHUU
CTaHAAPTHBIX MAaTCMAaTUUYCCKHUX 3ada4 Ha BBIYUCIICHUC paCCTOSIHI/If/'I MCKOY
ABYMs TOYKaMH, OT TOYKH OO0 HpﬂMOfI, OT TOYKH A0 IIIIOCKOCTH, MCKIAY

CKpCHIUMBAOIHUMUCA ITPAMBIMU

Pemrate 3ala4i Ha HAXOXACHHUC I'COMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM nim
alroputMam, IMPUMCEHAA HU3BCCTHBIC AHAIUTHYCCKHUE METOABI IIpHU PEIICHUU
CTAaHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha BbIYHUCICHHUC YIJIOB MCIKAY
CKpCHIMBAKOINUMHUCA IIPAMBIMH, MCEXIY HpHMOﬁ n IINIOCKOCTbIO, MCIKAY

IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

Beruucnste 00bEMBI M IUIONMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHeM (OpMyJ, BBIYHCIATH COOTHOIICHHS MEXIY

IUIOLIA/IIMU [TOBEPXHOCTEN, 00bEMAaMHU 1TOI00HBIX MHOTOI'PaHHUKOB

OnepupoBaTh MOHATUSMHU: CHUMMETpPUST B IIPOCTPAHCTBE, LEHTP, OCb H

IUIOCKOCTh CUMMETPHUHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHH (le"ypr

W3Bnekarp, mnpeoOpa3oBbIBATh M HHTEPIPETHPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexax
U PUCYHKax

[IpumensTs reomeTpruyeckue (HakThl Ui peUIeHUs] CTEPEOMETPUUECKHX 3a/1ad,
MIPEANOJIAaraloluX HECKOJIBKO IIAroB pELICHUs, €CJIM YCJIOBHUS NPUMEHEHUS

3aJlaHbl B IBHOU (hopme

[IpuMeHATh  mpocTEHIIME  MpPOrpaMMHBIE  CpPeAcTBA U JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a1a4

HpI/IBO,[[I/ITB MNpUMEPLI MATEMATUYCCKHUX 3aKOHOMepHOCTeﬁ B IpUPOAC U

JKU3HHU, paCliO3HaBaTh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBE

[IpuMeHATh MONydYEHHBIE 3HAHUSA Ha IIPAKTUKE: aHAIM3UPOBATh DPEAJIbHBIC
CUTyallUM U MPUMEHATb HU3YyYEHHBIC IOHATHUA B INPOLECCE IOUCKA PEIICHUS
MaTeMaTHYecKu CQPOPMYIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh pealbHbIE
CUTyallUM Ha S3bIKE T'€OMETPUHU, HCCIEN0BATh IIOCTPOCHHBIE MOJCIU C
WCIIOJIb30BAaHUEM TI'€OMETPUUECKUX MOHSTUH M TeopeM, ammapara airedpsl,
peuath MPaKTUYECKUE 3a]a4M, CBS3aHHBIE C HAXOXKICHHEM I€OMETPUUYECKUX

BEJINYNH



Kon

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

MPOBEPSIEMOT0 .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero od0pasoBaHus
pe3yJabTara
6 ['eometpus
OnepupoBaTh MOHATUSAMH: LWIMHAPUYECKas IOBEPXHOCTh, O00Opa3yromme
6.1 IWIMHIPUYECKON TIOBEPXHOCTH, IWIMHIP, KOHUYECKas IOBEPXHOCTD,
o0pa3yronre KOHMYECKOW TOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH C1IOCOOBI MOTyYSHUS TeJl BPALLICHUS
6.4 KnaccugumupoBars B3auMHOE pacloIokKeHne Cephl U TIIOCKOCTH
OmnepupoBaTh MOHSATHSIMH: IIAPOBOM CErMEHT, OCHOBAHUE CErMEHTa, BBICOTA
6.5 CeTMEHTA, IIApOBOW CJIOH, OCHOBaHHME WIAPOBOTO CJIOs, BBICOTA IAPOBOTO
CJ10s1, IIapOBOM CEKTOP
6.6 Bbruncisite  00bEMBI M IJIOMIQAM  TOBEPXHOCTCH  TEN  BpAIICHHS,
' TCOMETPUYUCCKUX TEJI C MPUMEHEHUEM (HOpMYJT
OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHUK, BIHUCAHHBIA B cdepy U
6.7 OIMCaHHBIA O0KOJO cdepbl, cdepa, BIHMCAHHAS B MHOTOTPAHHHK WM TEJIO
BpaLICHUS
6.8 BBIUHCISTE COOTHOIICHUST MEXAY IUIOMIAISIMUA MOBEPXHOCTEH U 00BEMaMuU
' MOI0OHBIX TeN
6.9 N300paxats u3ydaemble (QUTYpBl OT PYKH U C TNPHUMEHEHHUEM IPOCTHIX
' YepPTEKHBIX HHCTPYMCHTOB
BoImonHsITh  (BBIHOCHBIC) IJIOCKHE YEPTEXKHM U3 PUCYHKOB TMPOCTHIX
6.10 00BbEMHBIX (UTYp: BHJ CBEpXy, COOKY, CHH3Y; CTPOUTh CEUEHHUS Tell
BpAIICHUS
W3Biekath, WHTEPIPETUPOBATH W MPeoOpPa3oBbIBaTh HMHGOPMAIUIO O
6.11 NPOCTPAaHCTBEHHBIX ~T'€OMETPUYECKHX  (HUTypax, MpeACTaBICHHYIO Ha
YepTexax U pUCYHKax
[MpumeHsaTh TeoMeTpuueckne (aKThl Ui PELICHUS CTEPEOMETPHUSCKHX
6.12 3aj1a4, MPEIINONAralliX HECKOJbKO IIaroB pEINEHUs, €CJId YCIOBHS
MIPUMEHEHHsI 33]1aHbI B SIBHOH (hopme
6.13 OrepupoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE
BBIMONMHSITE  JACHCTBHS CIIOXKECHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB |
6.14 YMHOXXCHHUSI BEKTOpa Ha 4YHCJIO, OOBSACHATH, KAaKMMU CBOWCTBAMH OHH

00J1a1arT



6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

IIpuMeHATH MPaBUIIO MapaJUICIICIIUIIE1A [IPU CIIOKEHUN BEKTOPOB

OnepupoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIY
BEKTOpaMHM, CKaJsIpHOE TPOM3BEJCHHE BEKTOPOB, KOJUIMHEApHBIE H
KOMILUIaHAPHBIE BEKTOPBI

HaxoauTts cyMMy BEKTOPOB M IIPOM3BE/IEHUE BEKTOPA Ha YHUCIIO, YTOJ MEXKIY
BEKTOPAMHM, CKaJIIPHOE IPOU3BEJCHHUE, PpACKIaJbIBaTh BEKTOP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM

3azaBath IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT

Pemarp npocreiiniye reoMeTpuuecKkue 3aJaud Ha INPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO1a

Pemarp 3amaun Ha J0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOUIEHUH U
HaXO0XJCHHE TEeOMETPUYECKHX BEJIUYMH MO o0pa3laM WM alropuTMam,
MIPUMEHSISI U3BECTHBIE METO/IbI NPU PEIICHUN CTaHJIAPTHBIX MaTEeMAaTUYECKUX
3a1a4y

[IpuMmeHsTh  mpocTellre MNpPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3314
[IpuBoauTE NpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOAE U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh TMOMy4YEHHBIE 3HAHWUSA Ha IPAKTUKE: aHAIM3UPOBAThb pPEaJIbHBIC
CUTYalluu U MPUMEHTh W3y4YEHHbIE MOHATUS B IMpOIECCEe MOUCKA PeleHus
MaTeMaTH4ecKu C(HOPMYIMPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh pealibHbIE
CUTyallul Ha S3bIK€ TEOMETPUH, MCCIEA0BaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T€OMETPUUYECKUX IMOHATUH M TEeOopeM, ammapara aiareopsl,
pelarh TpakTUYECKUEe 3aJ1auM, CBA3aHHbIE C HAXOXJACHUEM T'€OMETPUUYECKUX

BCINYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
7

7.1

1.2

7.3

7.4

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUSA

I'eomerpus

OcHOBHBIE TIOHSTHSI CTEpeOMETpuU. Touka, MHpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[lonsTne 00  aKCMOMAaTH4YE€CKOM  IOCTPOCHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3auMHOe  pacnosiokeHHUE  INpSAMBIX B IPOCTPAHCTBE:  IEpECEeKarolluecs,
napajjielibHple W CKpeluBaroliuecss mnpsmsble. IlapamnensHocTs OpSMBIX U
IUIOCKOCTEl B IMPOCTPAHCTBE: MApajuleJibHbIE MpsIMblE B IPOCTPAHCTBE,
NapayieNIbHOCTh TPEX MNPSAMBIX, MapaUICIbHOCTh MPSIMOM M IUIOCKOCTH. YTJBI C
COHAIIPaBJICHHBIMM  CTOPOHAMHM, YIrOJd MEXJAy MpsMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapaiesibHble MII0CKOCTH, CBOWCTBA MapajliesIbHBIX
mwiockocteil. [Ipocreiinye npocTpaHCTBEHHbIE (UIYpbl Ha IJIOCKOCTH: TETPa’ap,

KY6, napaJuieJICIuIiea, MOCTPOCHUEC CEUYCHHUM

IlepneHAUKYIAPHOCTE MPSIMOM M IUIOCKOCTU: TIEPIEHAMKYISPHBIE MpPSMBIE B
IIPOCTPAHCTBE, MPSMBIE MTapAJUIECIbHbIE U NEPIEHANKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYJIAPHOCTH MIPSAMOH U IIJIOCKOCTH, TEOPEMA O IIPSIMOM NEPIEHANKYIIAPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJ MEXAYy IMpsSAMOA M IUIOCKOCTBIO,
JBYI'PaHHBIA yroj, JIMHEWHBIA yroa JIByrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIE: PACCTOSHHME OT TOYKH JO IUIOCKOCTH, pPAacCTOSHUE OT MpsIMOM [0
IUIOCKOCTH, MPOEKLHUsl (GUTYpbl HAa IUIOCKOCTh. llepneHIuKyasIpHOCTh IMIOCKOCTEH:
NpU3HAK  NEPHEHIUKYISIPHOCTH  ABYX  IUIOckocTed. Teopema o  Tpéx
NEPIEHUKYIIpax

[lonsiTHE MHOrOrpaHHMKa, OCHOBHBIE 3JEMEHTbl MHOTOTPAaHHHKA, BBIINYKIBIE H
HEBBIITYKJIBIE MHOTOIDAaHHMKHU, pa3BEpPTKa MHOrorpaHHuka. I[Ipusma: n-yronpHas
pu3Ma, TpaHU U OCHOBaHUS MPHU3MBI, MpsMas U HAaKJIOHHas NpPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTH Ipu3Msbl. [lapasuienenumnen, nNpsAMOYTrOabHBIN MapajuIeIeIuIe]
u ero coiictsa. [Ilmpamua: N-yroiapHas NUpamMuaa, TPaHU U OCHOBAaHWE MUPAMHUIBI,
OOKOBasi U TOJIHAs MOBEPXHOCTh MUPAMUbI, IPABUIbHAS U YCEUEHHAs MHUpaMHJIA.

OIEeMEHTHI IpuU3MbBl W HOHUpPaMHUOBI. HpaBI/IHBHBIe MHOI'OI'paHHUKH: IIOHATHUC



[IPaBUJIBLHOIO MHOIOTpaHHMKA, IIpaBUiIbHAsA MpU3Ma M IPaBWIbHAsA IHUpaMUIA,
NpaBUJIbHAS TPEYTOJbHASA MUpPAMHJIA U MPABUWIBHBINA TeTpadap, Kyo. IIpencraBnenue
O IpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTa’Ap, AOAEKa’ap M ukocadapyrue CedeHus

IIPU3MbI U TUPAMUbI

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, TUIOCKOCTH.

7.5 OneMeHThl CUMMETPUM B NOHUPAMMJAAX, HNapajuielenunenax, IMpaBUIIbHBIX
MHOTOTpaHHUKAX
Bbruncnenue 31€MEHTOB MHOIOIPDaHHUKOB: péOpa, auaroHanu, yriasl. [lnomans
OOKOBOIl IOBEPXHOCTH M TIOJHOM TIOBEPXHOCTH MPSMOW TPU3MBI, IUIOLIA/b

7.6 OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPAMO# mpu3mbl. [1nomans 60koBoi
MOBEPXHOCTU M IOBEPXHOCTH INPABWJIBHOW MHPAMUJIBI, TEOpeMa O IUIOLIAJU
yceu€nHoi nupamupsl. [Torstre 06 00béMe. OOBbEM MHpPaMUIBL, TIPU3MBI

27 [TomoOubIe Tena B mpoctpancTBe. COOTHOIICHUST MEX Y TIOMIAISIMHA TIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TENI

11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

6 I'eomerpus
[{unHapuyeckas MOBEpXHOCTh, 00pa3yrolye UINHIPUUECKONH MOBEPXHOCTH, OCh

6.1 HWIMHIpUYECKON mnoBepxHocTU. L{mnuHnap: ocHoBaHus U OOKOBas MOBEPXHOCTH,
oOpasyrolias 1 ock, MJIOLIa b O0KOBON U MOJHONW MOBEPXHOCTH
Konunyeckas moBepxHOCTh, 00pa3yroline KOHHYECKOH OBEPXHOCTH, OCh U BEPILIKMHA

6.2 KOHMUYEeCcKOoW mnoBepxHocTU. KoHyc: ocHOBaHME W BeplIMHA, oOpa3yromas M OCb,
ionaab OOKOBOW M TOJHOW MOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpasyromme u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh
Cdepa u map: HeHTp, paauyc, JuameTp, IIomaib MOBEpXHOCTH cephl. Bzaumuoe

6.3 pacnionoxeHue cepbl U IUIOCKOCTH, KacaTellbHasi IJIOCKOCTh K cdepe, IUIomaab
cepsl

6.4 N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BEpTKa uimHApa U KOHyca

6.5 KomOunanuu Ten BpamleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, ONUCAHHBIN
OKOJIO cepsl, cepa, BIUCAaHHAS B MHOTOIPAaHHMK, WIIH TEJIO BPALLICHUS
[Tonstue 06 oO0BnEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 0o0BEME

6.6 IPSIMOYTOJIBHOTO MapauieNienunesa u ciueacTsus u3 He€. OObEM IMIMHIIpA, KOHYCA.

O06bBEM mapa u wiomaab cheps



6.7

6.8

6.9

6.10

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH,

00BpEMaMU TTOTOOHBIX TEI

Ceuenus mwiMHapa (TapajuieIbHO M MEPIEeHIUKYISIPHO OCH), CEYEHHUS KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILINHY), CEUECHUS 11apa

Bexktop Ha miockoctu M B mnpocrpaHcTBe. CII0)KEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Mcio. PasioxkeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuino napamnenenunena. Pemenue 3agay, cBsI3aHHBIX C IPUMEHEHUEM

IIpaBUJI IEUCTBUM C BEKTOPaMHU

[IpssMoyrosnbHas cucTteMa KOOpAMHAT B mpoctpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimive 3amaud B KOOpAMHATaX. YTroll MexXay Bekropamu. CkalsspHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenue YIJI0B MCXKAY HNpPSAMBIMU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOJ IIPU PCHICHUU I'COMCTPHUICCKUX 3alav



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

Kon

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATaM OCBOEHUS

nmpoBepsaeMoro OCHOBHOM 06pa30BaTeJ’[LHOﬁ MmporpaMMmsl CpeaHEro oﬁmero

TpeOOBaHMS

o0pa3oBaHus

Bnagenue meTogamm 0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a]a4; YMEHHE
GopMynupoBaTh M ONEPUPOBATh IMOHATUSAMHU: OIpEIENCHHE, aKchuoMa,
TEOpeMa, CIJIEACTBHE, CBOMCTBO, IMPHU3HAK, JOKAa3aTe€IbCTBO, PAaBHOCHJIbHBIE
(GOopMyIMpPOBKHM; HpPUMEHATh HX; YMEHHE (OpPMyJIUpOBaTh o0OpaTHOE U
IIPOTUBOIOJIOXKHOE YTBEP)KJIEHUE, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHL,
MCII0JIb30BaTh METOJl MAaTEMaTU4YECKON MHIYKIUH; IPOBOAUTH 10Ka3aTEIbHbIC
paccyXAeHMsl MpPU PELIeHUH 3a]ad, OLIEHHWBATH JIOTMUECKYH) IPaBUIBHOCTb
pacCyXIeHUH; YMEHHE OIIepUpOBATH HOHSTUAMM: MHOKECTBO,
IOJIMHOXKECTBO, OIEpallud HaJ MHOYKECTBAaMH; YMEHHE HCIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN alIapar Uil OMMCAHUSA PEAJbHBIX IPOLIECCOB U
SBJICHUH U NIPU PELICHUH 3a/1a4, B TOM YUCIIE U3 APYTUX yUEOHBIX MPEAMETOB;
yYMEHHUE OINepUpOBaTh MOHATUAMU: Ipad, CBA3HBINA rpad, AepeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHE 3a/aBaTb M OINHUCHIBaThb Tpadbl pa3IuYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh l"pa(i)LI IIpH pCHICHUUA 3aJ1a4

YMeHnue onepupoBaTh NOHATUSMU: HATYpPAJIbHOE YUCIIO, LIEJI0E€ YUCIIO, CTEIIEHb
C ULeJbIM IIOKa3aTeleM, KOpPEHb HAaTypalbHOH CTENEHH, CTENEHb C
palMOHAIbHBIM II0KA3aTEJIEM, CTENEHb C JIEHCTBUTEIBHBIM ITOKA3aTENEM,
JorapuM 4ucla, CHHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOTO YUCIIA, OCTaTOK
0 MOJYJI0, PALUOHAIBHOE 4YHCIO, HUPPALUOHAIBHOE 4YHCIO, MHOMKECTBA
HaTypaJIbHBIX, LENbIX, PAlMOHAIbHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE
WCIIOJIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIIUN OOIIMH JenuTens u
HauMeHblIee o0Iee KpaTHOe, anropuTM EBKiIMaa mpu pelieHud 3ajad;
3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMH CHUCTEMaMM CUHCIEHUS; YMEHUE
BBIMOJIHATE BBIUMCIIEHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAXKEHUH €O
CTeMeHssMH W Jorapudmamu, mnpeoOpa3oBaHUs JPOOHO-PALMOHAIBHBIX
BBIDXCHUI; YMEHHE ONEpUpPOBAaTh MOHATUAMM: IOCIEAOBATEIBHOCTD,
apudmernyeckass TpPOrpeccusi, reoMeTpuyeckas Mporpeccusi, OECKOHEUHO

yOBIBaro1Ias reoMeTpHuuecKas IIpOrpeccusi; YMEHHE 3aJaBaTh



MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (GOpMYIL;
YMEHUE ONEPUPOBATH TMOHITHSAMHU: KOMIUIEKCHOE YHCIO, COMPSKEHHBIE
KOMIUICKCHBIE YHCJIa, MOIYJb M apryMEHT KOMIUIEKCHOTO uYucia, Gopma
3alMCH  KOMIUIEKCHBIX YHCeNl (reoMeTpuueckas, TPUTOHOMETpUYEcKass |
anreOpandeckas); yYMETb TPOU3BOAWTH apUPMETUYECKHE JCUCTBUSA C
KOMIIJIEKCHBIMHU YHCJIAMU; MPUBOIUTH MIPUMEPBI HCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCEJ; OINEPUpPOBaTh MOHATUAMHU: MaTpuua 2x2 u 3X3,

OIIPCACIIUTECIIb MATPHUILIbI, FCOMeTpI/I‘-ICCKI/If/'I CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBarh IOHATHAMM: PalMOHAIbHBIE, HPPALMOHAIBHBIC,
MOKa3aTelbHble, CTEMEeHHbIE, JIOrapu(MUYECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONEPHUPOBATH IOHATHIMMU:
TOXKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YPABHEHUI M HEPABEHCTB, PABHOCWIBHOCTb YPABHEHUM, HEPABEHCTB
U CUCTEM; YMEHUE pelLIaTh YPABHEHMS, HEPABEHCTBA U CUCTEMBI C MOMOILBIO
pa3IMUHBIX NIPUEMOB; pEIIaThb YPABHEHUS, HEPABEHCTBA U CHUCTEMBI C
[1apaMeTpoM; IIPUMEHATh YPABHEHUsI, HEPABEHCTBA, UX CUCTEMBI Il PELICHUS
MaTeMaTUYECKUX 3aJad M 3aJa4 U3 pa3jIMuHbIX 00JIacTel HAyKu U peaibHOI

KHU3HHU

YMeHue omnepupoBaTh  MOHATUAMHU:  (QyHKIMS, YETHOCTh  (PYHKIUH,
NEePUOANYHOCTh (YHKIUHU, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢byHKuMu, 3KCTpeMyM (GYHKIMH, HauOojblllee M HaMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HENpepblBHas (QYHKIUS, aCUMIOTOTHI Tpaduka
GyHKuMu, mepBas M BTOpas NPOM3BOJAHAs (YHKIMH, T'€OMETPHUECKUN U
(bu3nyecKkuil CMbICI MPOU3BOAHOM, IEpBOOOpa3Hasi, ONPeAeIEHHbIN HHTETpal;
YMEHUE HaXOJUTh AacCUMOTOTHl Trpaduka (QyHKIUH;, yYMEHHE BBIYUCIATH
MIPOU3BOJHBIE CYMMBI, MPOU3BEICHMS, YaCTHOTO M KOMIO3UIUH (YHKIUH,
HaXOJUTh YpaBHEHHE KacaTeJbHOW K rpaduky ¢GyHKUIMHU; yMEHHE HaXOAWUTh
MIPOU3BOHBIE DJIEMEHTAPHBIX (PYHKIIMI; YMEHHE HCIOIb30BaTh MIPOU3BOIHYIO
JUIS  UCCIIeOBaHMUs (QYHKIUHM, HAaXOAWTh HaWOOJbIIME M HAUMEHbIINE
3HaYeHUs] (PYHKUUN; CTPOUTH IpaUKM MHOTOYJIEHOB C MCIOJIb30BaHUEM
anmapara MaTeMAaTHUYeCKOTO aHalu3a; IPUMEHATh NPOU3BOAHYIO IUIA
HAXO0X/ICHNS HAWIy4lIero penieHnus B MPUKIIATHBIX, B TOM YHCJIE COI[HAIIbHO-
HKOHOMHMUYECKUX M (PU3NYECKUX 3a]auax; HaXOJIUTh IUIOMAIN U 00BEMBI pury
C TOMOIIBIO  HHTErpana; MNPUBOJUTH  TMPUMEPHl  MAaTEMaTHYECKOTO

MOJIEIMPOBAHMS ¢ TOMOIIBIO AU depeHIInanbHBIX YpaBHEHHH

YMeHne omnepupoBaTh MOHATHAMHU: Tpaduk (QyHKIUH, oOpaTtHas (QyHKIHS,



KOMITO3HMIMS  (DyHKIMH, nuHEHHas QyHKIUSA, KBagpatudHas QYHKINS,
paunvoHanbHas  (QYHKUUS, CTemeHHas (YHKIHUS, TPUTOHOMETPHUECKUE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETpHUYECKHEe (YHKIHMH, IOKa3aTelIbHAs U
Jorapudmuueckas GyHKIHUN; yMEHUE CTPOUTH TpauKH U3y4eHHBIX (HYHKINH,
BBINIOJIHATH peoOpa3oBaHust rpauKoB (GYHKINH, HCIOIB30BaTh rPadUKH IS
U3y4eHHsI TPOIIECCOB M 3aBUCHUMOCTEH, MPH pPEUICHUH 3a/1a4 M3 JPYrux
y4eOHBIX TPEIMETOB W 3a7ad W3 PealbHOW JKU3HH; BBIPAXKaTh (HOpMyJIaMH
3aBHCUMOCTH MEXKJy BEIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA W Trpaduku
(GyHKIMIA A7 penieHusl ypaBHEHHWI, HEpaBEHCTB W 3a/ad C IMapaMeTpaMu;
n300paxkaTb Ha KOOPJMHATHOW IJIOCKOCTH MHOXECTBA PELUIEHUN YpaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBbIE 3a/Jadd pa3HbIX THUIOB (B TOM 4YHCIE Ha
IIPOLIEHTBI, JOJU U YaCTH, Ha IBUKEHUE, padOTy, CTOUMOCTb TOBAapOB U YCIIYT,
HQJIOTW, 3a7ayd U3 00JacTu yNpaBJIeHUS JIMYHBIMU U CEeMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YypaBHEHHS, HEPABEHCTBA M UX
CHUCTEMBI II0 YCIIOBUIO 33aJaud, HCCIENOBaTh IIOJIyYEHHOE pEIIEHUE U
OLICHMBATh  IPABJONOAOOHOCTh  pE3yJbTaTOB; yMEHHE MOJAEIUPOBATH
peaJIbHbIE CHUTyallud Ha S3bIKE MAaTEMaTHKH; COCTaBIATh BBIPAKEHUS,
YPAaBHEHUsI, HEPABEHCTBA M MX CHCTEMBI 110 YCJIOBHIO 33Ja4M, MCCIIEIOBATh
MIOCTPOEHHbIE ~ MOJEIM  C  HUCIOJb30BAaHUEM  ammapata  aireOpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTb NOHSTHUSAMU: CpeaHEe apupMeTHUecKoe, MeauaHa,
HauOoJplllee M HAUMEHbIIEe 3HAYEHHUs, pa3Max, JAUCIEpCHs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMeHHe W3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO, NPEACTaBIEHHYI0 B TalOnMuax, Ha Juarpammax, rpadukax,
OTpaXXaloIlyl0 CBOMCTBA pPEAJbHBIX MPOLECCOB M SBJICHWH; NPEICTABIATH
UH(OPMALIMIO ¢ TOMOIIBIO TAaOIHII U AUArpaMM; UCCIeI0BaTh CTAaTUCTHYECKUE
JaHHbIE, B TOM YHCIIE€ C PUMEHEHUEM I'paUyeCKUX METOJOB U AJIEKTPOHHBIX
CpeACTB; rpauuyecKkd HCCIeA0BaTh COBMECTHBIE HAOIIOJCHUS C TOMOIIBIO

JIMarpaMM pacCerBaHUs U JIMHENHOW perpeccun

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIN ONBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTh CIY4YallHOIO COOBITHS; YMEHHE BBIUUCISITH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpaMUECKUX METO/0B; MPUMEHATh (HOPMYIbl CIOKEHHUS U
YMHOXEHHUSI BEpOSITHOCTEH, (opMyily TMOJTHOW BEPOSTHOCTH, (QOpMYITy
bepuynnu, xomOuHaTopHble (GakThl U (OPMYJBI; OLEHUBATh BEPOSTHOCTU

pealbHbIX COOBITUI; YMEHUE ONEePUPOBATH MOHATUSAMU: ClydyaiiHasi BEIMYMHA,
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pacnpezesieHue BEPOATHOCTEM, MATEMaTU4YECKOE OXHUAAHHUE, IOUCIEPCUA H
CTaHJAPTHOE OTKJIOHEHHE CIIy4aifHOW BENWYMHBI, (YHKIUU paclpeaeieHus U
IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOIO0 U HOPMAaJIbHOTO PACIPEICIICHUN;
YMEHHUE HCIO0JIb30BaTh CBOMCTBA M3YYECHHBIX DPACIpPENEICHUN I pEUICHUS
3ajjay; 3HAKOMCTBO C IIOHATUSAMH: 3aKOH OOJNBIIMX 4YMCEN, METOAbI
BbIOOPOYHBIX HCCIIEIOBAaHUI; YMEHHE IPUBOJIUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX SABICHUAX; YMEHHE
OIEpPUPOBATh IOHATUSAMU: COYETAHUE, IIEPECTAaHOBKA, YUCIO COYECTaHUH,
YHCIIO IePecTaHoOBOK; OMHOM Hpl0TOHA; yMeHue NPUMEHATh KOMOMHATOPHbBIE
dakThl W pacCy)XKOSHHsS [UIS pPELICHHS 3a]ad; OLEHUBATh BEPOSTHOCTH
peabHBIX COOBITHIA; COCTaBIIATh BEPOATHOCTHYIO MOJIEb U

MHTEPIPETUPOBATH ITOJIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh NOHATUSAMU: TOUKA, IPsIMast, IIIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIyd, BEJMYMHA YyIja, IUIOCKUM yroj, JBYIpaHHBIA Yroi,
TPEXIPAaHHBIM  Yroji, CKpELIUBAIOLIMECS MpsSMble, MapalieIbHOCTh U
HNEePHIEHIUKYIAPHOCTh NMPSAMBIX M IJIOCKOCTEH, YroJll MEXIy NpSMbIMHU, YIoJ
MEXy HPSIMOM U IJIOCKOCTBIO, YIOJ MEXAY IJIOCKOCTSMH, PacCTOSHUE OT
TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY NPSMBIMU, PACCTOSHHE MEXIY
IUIOCKOCTSIMU; YMEHHUE HCIOIb30BaTh MPU PELICHUH 3a/lay U3y4eHHbIE (aKThI
U TEOpeMbl IUIAaHUMETPUHU; YMEHHUE OILIEHUBaThb pa3Mepbl OOBEKTOB
OKpYKAloIIero MHpa; CTPOUTh MAaTeMaTH4YEeCKHE MOJEIM C IOMOIIbIO
FEOMETPUYECKUX TMOHSATHUA M BEJIWYMH, pEIaTh CBSI3aHHBIE C HUMU

MPAKTUYCCKUC 3aladr

YMeHue onepupoBaTh MOHATHSAMH: IUIOWEAAb (UTYpel, 00BEM (QUrypHl,
MHOTOI'PaHHHK, MPaBUJIbHBI MHOIOIpaHHUK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajulefienunes, NnpusMa, nupamuaa, Qurypa ¥ NOBEPXHOCTh BpaLICHMUS,
WINHAP, KOHYyC, Imap, cdepa, miomanb chepsl, MiIomans MNOBEPXHOCTH
MUpaMHIbl, TPU3MBL, KOHYyCa, LWIMHApPA, O0BbEM KyOa, MPSMOYTOJIbHOIO
napajuleJIenuneaa, MMpaMuabl, IPU3MBbl, IUIMHAPA, KOHYCa, 11apa, pa3BEépTKa
MOBEPXHOCTH, CEYEeHHsS KOHyca M IIWIMHIpPA, MapajulebHble OCH WIH
OCHOBAHHIO, CEUEHHE IIapa, IJIOCKOCTb, Kacaromascs cdepbl, LUIMHAIPA,
KOHyCa; yMEHHME CTPOMTh CEUYEHHE MHOTOTpaHHMKAa, H300paxarb
MHOTOTPAaHHUKH, (UTYyphl U TOBEPXHOCTH BpAILICHUSA, UX CEUYEHHUs, B TOM
Ylclie ¢ TOMOIIbIO 3JEKTPOHHBIX CPEACTB; YMEHHE NPUMEHSATH CBOWCTBa
TE€OMETPHUECKUX (UTYp, CaMOCTOATENBHO (HOPMYIUPOBATH OIPEACICHUS

u3y4aeMbIX (uryp, BBIABUTATh THUIOTE3bl O CBOWCTBAX U IpU3HAKaAX
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13

reoMeTpuuecKkux ¢uryp, OOOCHOBBIBaTh WM OMNPOBEpraTh HX; YMEHHE
MPOBOANTH KJIAcCU(UKAMIO PUTYpP IO PA3TUYHBIM TNPU3HAKAM, BBITOJHATH

HGO6XOI[I/IMBIG JOIOJTHUTECIIBHBIC ITIOCTPOCHUA

VYMeHue ~ omepupoBaTh  IMOHSTHUSMHU:  JBIDKEHHE B IPOCTPAHCTBE,
napajuIebHBIA MEePeHOC, CHUMMETPHsI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOMOOMS, TMOAOOHBIE  (QUTYPBI, yMEHHUE
pacro3HaBaTh paBHbIE W MOAO0OHBIE (UTYpPH, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXHTEKTypE; HUCIIOIB30BAaTh I'€OMETPUYCCKUE OTHOIICHUS TIPU
pellleHnr 3a/Jad; HaxXOJUTh T'C€OMETPHUYECKHE BEIWYMHBI (IJIMHA, YTrOJI,
IIOIaAb, 00BEM) NIPU PEIICHUU 3aa4 U3 JAPYTUX YYCOHBIX MPEIMETOB U W3
pETbHON JKM3HHM, YMCHHE BBIUMCIISITH T€OMETPHUYCCKHE BEIMYWHBI (JTMHA,
yroj, IUIOMAAb, OOBEM, IUIOMA/b IMOBEPXHOCTH), HCIIOJIB3YS H3YyUCHHbBIE
GopMysIbI M METOABI, B TOM WYHCIIC: IUIOMAJb IMOBEPXHOCTH ITHPAMHUIBL,
NPU3MBI, KOHYCa, MWIMHAPA, TUIOMAab chepbl; 00béM Kyba, MPSIMOYTOJILHOTO
napajuielienunea, MUPaAMHJIBI, TPU3MBI, MHJIUHIPA, KOHYCa, Iapa; YMCHHE
HAXOJUTh OTHOILIEHHE 00BbEMOB MOI00HBIX QUTYP

YMeHue omnepupoBaTh MOHATHSAMH: MPSMOYrOJbHAs CHCTEMa KOOPAMHAT,
BEKTOp, KOOpPAWHATHI TOYKH, KOOPJWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHUCIO, pa3lioKeHHWE BeKTopa Mo 0asucy,
CKaJsIpHOE TPOM3BEJICHHE, BEKTOPHOE MPOW3BEACHHUE, YOI  MEXKIY
BEKTOpPaMH;, YMEHHE HCIIOJb30BaTh BEKTOPHBIN U KOOPIUHATHBIA METOJ IS

pEeIICHUA TCOMETPUUICCKUX 3a/lad U 3aaa4 JPYyrux y‘~I€6HI)IX npeamMcToOB

YMmenune BBI6I/IpaTB HOI[XOI[S[HII/Iﬁ MCTOJ MJIA PCHICHUA 3aaa4dud, IMOHUMAaHHC
3HAYUMOCTH MATEMAaTUKHU B HU3YYCHHU MPUPOAHBIX U O6IJ_ICCTBCHHLIX
nmponeccoB M ﬂBﬂeHHﬁ; YMCHHEC pacClio3HaBaTb IIPOSABJICHUC 3aKOHOB
MAaT€MAaTUKH B HMCKYCCTBC, YMCHHUC IMPHUBOJAUTH MPUMCEPbBI MATEMATUUYCCKHUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAyKU



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

Kon
1

11

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9
2
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA
Harypanbnbie u nenbie yncina. [Ipu3Haku AETMMOCTH LUEIbIX YHACEI

Pannonaneubie  uyncna. OOBIKHOBEHHBIE M JECATHYHBIC JpOoOU, TIPOIICHTHI,

OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

Apudmernueckuii KopeHb HaTypanbHOU creneHu. [leiicTBus ¢ apudmernaeckumu

KOPHAMUA HaTypaHBHOﬁ CTCIICHHU

CrenieHs ¢ OCJIBIM I1OKA3aTCIICM. Crenens ¢ palrOHAJIbHBIM I10KA3aTCJICM. CBolicTBa

CTCIICHU

CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,

apKTaHTeHC YHCIOBOT0 apryMeHTa
Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JlelicTBuTenbHbIE uHuchaa. ApudMeTHuecKue omnepauuu ¢ JIeHCTBUTEIbHBIMU
yucnamu. [IpubnmxEéHHble BHIYMCICHUS, PAaBUjla OKPYIJIEHUS], IPUKUIKA U OLIEHKa

pe3yiabTaTa BBIYACICHUN
[IpeoOpazoBanue BeIpaKeHUN
KommuiekcHsle yncna
YpaBHEHHS 1 HEPABEHCTBA
[{enble u 1poOHO-pallMOHAIbHBIE YPaBHEHUS
HppaunoHaibHble YpaBHEHUS
Tpuronomerpuueckue ypaBHEHUs
[Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPAaBHEHUS
Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
HppaunoHanbHble HEPABEHCTBA
[Toka3zarenbHbIe U JOrapupMUUECKHE HEPABEHCTBA
TpuronomeTpuuecKkre HEpaBeHCTBA
CucTtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMU

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILbI
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4.1

4.2
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OyHKIUU U Tpaduku
OyHKIU, crmocodbl 3amanus ¢GyHkuuH. ['paduk ¢yHkiuu. B3anmHO o0OpaTHBIE
¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIH

OO6nacte onpereneHuss W MHOXKECTBO 3HadeHMH G(yHkouu. Hymum QyHKmm.
[TpoMeXXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumymMbl ¥ MHUHUMYMBI (GyHKIuH. HanOomnblnee M HauMMeHblIee 3HAYECHUE

(GYHKIIMN Ha IPOMEKYTKE

Crenennast (yHKIUS C HATYpaJbHBIM U LENbIM Noka3aTeneM. E€ cBolicTBa u rpaduk.

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
IToka3zarenbHas u orapudmudeckas GyHKINU, X CBONCTBA U TpaduKu

Touku paspeiBa. AcumntoTel rpadukoB QyHkumit. CBoiicTBa  QYHKIIHIA,

HENPEPBLIBHBIX HA OTPE3KE

IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN

Apudmerndeckas 1 reoMeTpudeckas nmporpeccuu. opmyina CI0KHBIX TPOIICHTOB
Hagana MmaTemMaTrnueckoro aHajimsa

[TpousBoanas ¢pyukiuu. [IpousBoaHbIe FI€eMEHTAPHBIX (YHKIIUN

HpI/IMeHeHI/Ie HpOH3BO,Z[HOI>i K HCCICA0OBAHHIO (I)YHKHHP'I Ha MOHOTOHHOCTb H
9KCTPEMYMBEIL. HaXO)KILCHI/Ie HauOOIBIIEro M HAMMEHBIIEr0 3HAYCHUS q)YHKHI/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHoxecTBa U JIOTUKa

MHoxecTBO, onepaiu Haj MHOXecTBaMHU. [uarpammsl Ditniepa — Benna
Jloruka
BepogaTHOCTh U cTaTHuCTHKA
OmnmncarenbHas CTaTUCTHKA
BepostHOCTh

KomOunaropuka
I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMBbIE U TIIOCKOCTH B MPOCTPAHCTBE
MHororpanHuKu

Tena 1 MOBEpXHOCTH BpALLECHUS



7.5 KoopauHatel 1 BEKTOPBI



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






