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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBAaHWUW, TPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO M II03HABATEIBHOIO PA3BUTHUSA
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
NPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHHH PEAJTbHOIO0 M HIACAIBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UJIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPHU PEHIEHUH 33a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAJIBbHOTO ObITHA, (dopMa
OTPaXKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOIO MO3HAHUS W AKTUBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TPYAOBOM J€ATEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amada (opmMupoBaHHS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE Ppa3BUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUS
0 CTIEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIB30BaHUEM T€OMETPHUH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTUYECKUE YMEHHS, CBSI3AHHbBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh TE€OMETpPHUIO OoJee
r1y0OKO, €ciM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUX B MPOGECCUOHATBHON JEATETLHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHuMe yMeHHsS paclo3HaBaThb Ha YepTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMH;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKHUX  CIIOCOOHOCTEH
OOydJarommxcsi, MO3HABAaTEIbHOW  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3yIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a4ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT PpPAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IMPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a MPOBOAUTCA € ONOPOM Ha
HarJIIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «[IpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teya BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOydeHwUs,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun oTBOAUTCA 2 yaca B Heaeno B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJIIEIIBHOCTD TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IMPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IIocKocTer. TeopeMa o TpEX MepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronabHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncienre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHand, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
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 HWIAHAPUIECKOM
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMOBEpXHOCTU. [lunuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias
M OCb, IUIOMAJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011a1b Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
IPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHure BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIPaBHWJI JACUCTBHM C Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y Bekropamu. CKalsipHOE MPOHU3BEICHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peleHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC IUIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYSCKUX 3HAHWHM Ui pPEIICHUs 3aJa4 B
00JIACTH  OKpYI)KAaIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIICCTBCHHOH MPAKTUKH, IMOHUMaHHEM
MaTEeMaTHUECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBIIATh NPOCKTHYID M HCCIICIOBATCIIbCKYIO JICSITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie — noznasamenvhvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUArOWUXCS (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYICAWe2o0  Mupda;  NpuUMeHeHue  J10SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATHH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
yTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3ajadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodiIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE DPa3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh MOTY4YEHHbBIN pe3ylbTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COINOCTaBIATh CBOM CYXKIEHHA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTAHHU3AIIMI0 COBMECTHOM
paboThI, pacrpeaensiTh BUABI padOT, JOTOBApUBATHCSA, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCOO pelIeHuUsI
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB IEATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSMU: NAPATIIETBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccudpuimpoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTpaHHOTO YIijia; JIMHEHHBIA Yroj ABYTPAHHOTO yrja; rpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

Crpouth ce€YeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXAECHUE TEOMETPUUYECKUX BEJIMYUH 10 00pasiiam Wi
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEHICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIEHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIIMYMH 10 00pasliam uiu
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABl IPU PELICHUU
CTaHJAAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nUpaMua) ¢ TNpUMEHEHHeM (OpMysd; BBIYUCIATH COOTHOLICHHS  MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mMpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs], €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmneprpoBaTh MOHATUSMHU: LWIMHJPHYECKAs MOBEPXHOCTh, 0Opa3yromiue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBath B3auMHOE pacrosiokeHne chepsl U MI0CKOCTH.

OmneprpoBaTh MOHATUIMHU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIMCAHHBIK B chepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath m3ydaemble (QUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHS BEKTOPa Ha YUCII0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaaI0T.

[IpuMeHsTh paBUiIO Napasuieenueaa.

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

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTrpuueckue (¢akThl ISl PEUICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

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

Pemate 3amauM Ha [0OKa3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE MpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1
1 Brenetiite b cTepeomeTpitio 10 https://m.edso00.ru/1c209e37
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 9 1 bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IepnieHIUKyYIAPHOCTD NPSMBIX U 14 1 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.eds00.ru/1c209e37
bu6mmoreka [JOK
M 12 1
> HOTOTpantic https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
6 9 1
OOBEMEI MHOTOrPaHHHKOB https://m.edso00.ru/1c209e37
7 IToBTOpEHME: CEUEHHUS], pACCTOSIHUSA U YIJIbI 4 1 bubmmorexa [JOK
P ' P r https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 7 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbubie = IIpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 BexTops! 1 KoopAMHATHI B Bu6muoteka [JOK
12 1
IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
2 Tena BpameHus 12 brbmmorexa LIOK
part L https://m.edsoo.ru/1c209e37
bubnuoreka [IOK
3 0bé 5
OObeMEI T https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHME, 0000IICHNE, 5 1 bu6nmorexa LIOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoumnuectBo yacos
Ne Hara
Koutpo @ IIpaktn DJIeKTpOoHHbIe U pPOBbIE
n/ | Tema ypoka H3y4eH VY4ed
Bcero | JabHbBIE YyecKHe o0pa3oBaTe/bHbIe Pecypchl
n usi HUK
padoTsl | padoThI
OCHOBHBIC TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTh, pocTpaHcTBo. [IpaBuna bubnuorexa [JOK
1. M300paKeHHs Ha PUCYHKaX: N300pakeHUs 1 https://m.edsoo.ru/aecc77cd 10.1
IJIOCKOCTEM, MapaiebHbIX MPAMbBIX https://m.edso0.ru/239c8ch4
(OTpe3KOB), cepeaAHBI OTPE3Ka
5 [TonsiTre 06 akcCMOMaTHYECKOM MOCTPOSHUU 1 bubnnoreka [JOK 10.1
' CTEPEOMETPUH: aKCHOMbBI CTEPEOMETPUM https://m.edsoo.ru/Occ5c4fe '
[TonsiTrie 06 akCMOMaTHYECKOM MOCTPOSHUU
3 CTEPEOMETPHUH: CIIEICTBHS U3 aKCHOM 1 bubmmorexa LIOK 10.2
' P TP a https://m.edso00.ru/65c¢6b106 '
CTEepEeOMETpUN
[TonsiTHE 06 aKCOMaTUYECKOM IOCTPOECHUHU
4 CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU U 1 bubmmorexa [JOK 10.2
' P TPHI: P P https://m.edso00.ru/258fc245 '
CJICJICTBUS U3 HUX
‘ bu6mmorexa [IOK
[TonsiTHst: mepecekaronecs MIOCKOCTH,
5. eDeCeKAONICCS TIDAMAS H HIOCKOCTE 1 https://m.edso0.ru/2d8a9c99
P H p ' https://m.edsoo.ru/db685e73
3HaAKOMCTBO C MHOTOTPaHHUKAMHU, bubnmnoreka [JOK 10.3
6. M300paxeHre MHOTOTPaHHUKOB Ha PUCYHKAX, 1 https://m.edso00.ru/a63959ed 1 0'7
Ha IIPOEKIMOHHBIX YepTexkKax https://m.edso0o.ru/4a28dc02 '
HavanbHble cBeieHus 0 KyOe U upaMuie, ux bubmuotexa [JOK
7. . 1 10.3
pa3BEépTku U Mojenu. Ceuenust https://m.edso0.ru/b30dff38
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MHOTI'OI'PaHHHUKOB

HavanpHble cBeleHHsI O KyOe ¥ MUpaMHJIC, UX bubmuoreka [JOK
8. pa3BEpTku U Mojenu. CeueHus https://m.edso0.ru/3d8ffd32 10.3
MHOTOI'PaHHHKOB https://m.edso0.ru/1d434d0f
bu6mmoreka [IOK
HavanbHbie cBenieHuUs 0 KyOe U TUpaMHIe, HX
9. ABEDTKH 1 Monemit. [TocThocHIe ceueHHil https://m.edsoo.ru/3d8ffd32 10.3
paspep ACTH: P ' https://m.edsoo.ru/ec26fe5d
KonTpoasnas padora Ne 1 o teme
10 «AKCHOMBI CTEpEOMETPHUH U CIICJICTBUS U3 bubnnoreka [JOK
' Hux. HauaneHble peacTaBiIeHus o https://m.eds00.ru/9a0a9e56
MHOTOTPaHHHKAX
B3anMHOE pacnosiokeHue NpsiMbIX B
11 MIPOCTPAHCTBE: IIePECEKAIOIIHECS bubmorexa [JOK 10.4
' pOcTp $Tep HHHEC, https://m.eds00.ru/1a2520f6 '
napauIeIbHbIC U CKPEIINBAIOIINECS TIPSIMBIC
[TapamienbHOCTh MPSMBIX U IUIOCKOCTEH B
12 MPOCTPAHCTBE: Napajlie/IbHbIC MPSIMbIE B bubmorexa [JOK 10.4
' pocTp + 1ap P . https://m.eds00.ru/93ad36b3 '
MIPOCTPAHCTBE; MAPATUIETFHOCTD TPEX MPSIMBIX
[TapaniensHOCTh MPSMBIX U IIIOCKOCTEN B
13 npocTtpaHcTie: [lapamienbHOCTh IPSAMON U bubmorexa [JOK 10.5
' pocIp —_ P https://m.edsoo.ru/ee1d19b9 '
MJIOCKOCTH
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN B
14 npocTtpaHcTie: [lapamienbHOCTh IPSAMON U bubmorexa [JOK 10.5
' poctp i P https://m.edsoo.ru/ee1d19b9 '
IIJIOCKOCTH
[TapamiensHOCTh MPSMBIX U INIOCKOCTEH B
15 npocTtpancTBe: [lapamienbHOCTh IPSIMON U bubmorexa HOK 10.5
' pocTp PP P https://m.edsoo.ru/ee1d19b9 '
IIJIOCKOCTH
16 [TapanneasHOCTh TUIOCKOCTEHN: TTapajuieTbHbIe bubnmnorexa [JOK 106

IIJIOCKOCTH

https://m.edsoo.ru/2e18f255
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bu6mmoreka [IOK

17. Csoi i 10.6
BOMCTBA MapaieNbHbIX IJIOCKOCTEH https://m.edsoo.ru/e504d656
bubmuorexa [JOK
18. i i 10.
8 CpolicTBa apauIeIbHBIX TIOCKOCTEH httos://m.edsoo.ru/e504d656 0.6
Kontposbnas padota Ne 2 o teme "lIpsimbie u
19 IUIOCKOCTH B mpocTpaHcTe. [lapanienbHocTb bubmmorexa [TOK
' PoctP o P https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEH
20. VYTI1bl ¢ COHANpaBIECHHBIMU CTOPOHAMU E;ISSH;I;T:;ZcL)IrOU/I; £407169 10.8
bubmuorexa [JOK
21. Yroa Mexay npsiMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/fe733862 10.8
https://m.edso00.ru/2935a9a0
[IeprieHAUKYIAPHOCTD NPAMOM U IIJIOCKOCTH: bubmorexa [JOK
2. P 4 S https://m.eds00.ru/b19f6a5d 10.9
PHCHAMIYIAD P poctp https://m.eds00.ru/635c5087
ITpu3Hak mepreHauKyIspHOCTH MPSIMOU U Bubmaorexa [JOK
23. P P yup P https://m.edsoo.ru/f85bfc46 10.9
frrocKocTH https://m.edsoo.ru/0ac11c95
IIpr3Hak nepneHuKyJIspHOCTH IPSIMOM U bubmorexa HOK
24. P P yp P https://m.eds00.ru/79165d15 10.9
frrocKocTH https://m.edso00.ru/ba545966
[TeprieHIUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE OT
25 TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT MIPSIMOM bubmmorexa [TOK 10.10
' P P https://m.eds00.ru/33c477d3 '
JI0 TUTOCKOCTH
[leprieHaUKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT bubnuoreka [IOK
26. TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM https://m.edsoo.ru/66fefadd 10.10
J10 TIOCKOCTH https://m.edso00.ru/bd3745f8
97 IleprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE OT bubnnorexa [JOK 10.10

TOYKH OO IIIOCKOCTU, PACCTOSIHUEC OT HpHMOﬁ

https://m.edsoo.ru/a5b7b8e3
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J0 IIIIOCKOCTH

https://m.edsoo.ru/7d18834b

[leprieHquKyNIAp U HAKIOHHBIE: PACCTOSTHUE OT

bubmuorexa [JOK

28. i 10.10
TOYKH /10 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOI httos://m.edsoo.ru/dbee22bc
J10 TUIOCKOCTH
. bu6mmoreka [IOK
29. T 10.11
o COPEMa © Ipex HepreriyItipax https://m.edsoo.ru/e4972cdc 0
N bubnmoreka [JOK
30. Teopema o Tpéx meprneHANKYIIpax httos://m.edsoo.ru/52188a7d 10.11
N bubmuorexa [JOK
1. T 10.11
3 COPEMA O TPEX TIEpCHAIY Hpax https://m.eds00.ru/9f246736 0
" bubnuorexa [JOK
32. T 10.11
SOPEMa O TPEX HEPHCHIMEYIBIPEX https://m.edso00.ru/9f246736
33 KonTposbnas padora Ne 3 no teme bubnnorexa [HOK
' «[lepneHIUKYIIPHOCTD TPSMOM U TIOCKOCTH https://m.edso0.ru/5b971ef3
34 VYTrIbl B IPOCTPAHCTBE: YTOJl MEXAY MPSMOM 1 bubnunoreka [JOK 10.12
" | IUIOCKOCTBIO https://m.edso0.ru/6b61b2b4 '
35 VYTr1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOUN 1 bubnunoreka [JOK 10.12
" | IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4 '
36 VYTrIbl B IPOCTPAHCTBE: YTOJl MEXAY MPSMOM 1 bubnmnoreka [JOK 10.12
" | IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4 '
37 JIByrpaHHBIN yroJI, TMHEHHBIN yrom bubnnorexka [JOK 10.13
" | JIBYrpaHHOIO yria https://m.edsoo.ru/5fa0b3ce '
38 JIByrpaHHBIN yroJI, TMHEHHBIN yroj bubnnoreka [JOK 10.13
' JBYIPaHHOIO yria https://m.edsoo.ru/c7c777ed '
39 JIByrpaHHBIN yroJI, TMHEHHBIN yrom bubnnoreka [JOK 10.13
' JBYIPaHHOIO yria https://m.edsoo.ru/c7c777ed '
40 [IeprieHAUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK bubnnorexa [JOK 10.14

NEPNCHAUKYIIAPHOCTU ABYX IIOCKOCTEH

https://m.edsoo.ru/ec3e2da3
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a1 [lepneHAuKyISIPHOCTD MIJIOCKOCTEMN: IPU3HAK bubnmoreka [JOK 10.14
MEePIECHANKYJISIPHOCTH ABYX MIOCKOCTEN https://m.edsoo.ru/ed9e2a8e

4. [lepneHAuKyISIPHOCTD MIJIOCKOCTEMN: IPU3HAK bubnmoreka [JOK 10.14
MEePIECHANKYJISIPHOCTH ABYX IMIOCKOCTEH https://m.edsoo.ru/ba75dc57
Kontpoabnas padora Ne 4 mo teme "Yron

43, MEX]1y IPSIMOM U TIOCKOCTBIO. YTOJ MEXKITY bubnnoreka [HOK
IJIOCKOCTAMU. [leprieHnuKyIsipHbie https://m.edsoo.ru/5b971ef3
IJIOCKOCTH''
[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE

m AJIEMEHTHI MHOTOTPaHHUKA, BBITTYKJIbIC U bubnunoreka [JOK 10.16
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOI'PaHHHUKA
[Ipu3ma: N-yrosnbHas npu3Ma; rpaHu u

45, OCHOBAHMS IIPU3MBI; IPsAIMasi U HAKJIOHHAs bubnuorexa [JOK 10.16
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
[Tnomanb 60KOBOM MOBEPXHOCTU U MOJIHON

46. MOBEPXHOCTHU MPSAMOM MPU3MBI, IIOIA/Ib

OCHOBaHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
IPSAMOM TIPU3MBI
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[Tnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUILHOM MHUPAMMU/IBI,

bu6mmoreka [IOK

>0. TeopemMa O IO OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b 10.18
yCeuEHHOM MUpaMuIbI
[Tupamuna: N-yroipHas nupamuia, rpaHy u
51 OCHOBaHME ITHUPAMHJIbI; OOKOBas M MOJTHAS bubnuoreka [IOK 10.19
[IOBEPXHOCTb NTUPAMU/IbI; IPABUIIbHAS U https://m.edsoo.ru/fblcd0asS
yCeu€HHas nupaMuia
59 Brrunciienue 31eMEeHTOB MHOTOIPaHHUKOB: bubnuorexa [JOK 10.19
pé6pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSATHE
IIPABUJIBHOT'O MHOTOTPAHHUKA; IPaBUIIbHAS
53. npu3Ma ¥ MpaBUIbHAS IMPaMKIa; TPaBUIIbHAS bubmmorexa LOK
. https://m.edsoo.ru/074c8865
TpeyrojbHas mupaMua U MpaBUIbHBII
TeTpa’Ip; Kyo
[IpencraBienue o NpaBUIbHBIX
MHOTOTPaHHHUKaX: OKTa’dap, T0AEKadIp U
nkoca’ap. CuMMeTpusi B IPOCTPAHCTBE: bubnuotexa [JOK
54. CUMMETpUSI OTHOCUTEIIBHO TOYKH, PSAMOH, https://m.edsoo.ru/a0fdd5bf
IJIOCKOCTH. DJIEMEHThI CHMMETPUU B https://m.edsoo.ru/b9e777d9
nUpaMuJiax, napajuiesenune1ax, npaBUIbHbIX
MHOTOTpaHHHKaX
55, KonTpoasnas padora Ne 5 o teme bubnuorexa [JOK
"MHororpaHHukm" https://m.edso00.ru/a95f5c04
, bubnuorexa [JOK
6. Honsrue 06 0oneme https://m.edsoo.ru/7ad0020b 1117
N bubmuotexa [JOK
o7 OOBEM mpH3MLI https://m.eds00.ru/79853608 11.17
58. O06BEM npu3MBbI bubnuorexa [IOK 11.17
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O0BEM TupamMuabl, 00bEM yCEUEHHOM

bubmuoreka [JOK

59. 11.18
MUPAMUBI https://m.edso00.ru/235171b3
O0BEM TupamMuabl, 00bEM yCEUEHHOM bubmuorexa [JOK
60. 11.18
MUPAMUBI https://m.edsoo.ru/f47dfefd
61 O0BEM TupamMuabl, 00bEM yCEUEHHOM bubmuorexa [JOK 11.18
' UpaMULIBI https://m.eds00.ru/79¢10312 '
O0béM upamuibl, 00bEM ycedEHHON bubnnoreka [JOK
62. 11.18
MAPAMUIBI https://m.edsoo.ru/2faadc3f
O0béM upamuibl, 00bEM ycedEHHON bubnnoreka [JOK
63. 11.18
MAPAMUIBI https://m.edsoo.ru/2faadc3f
64 KonTposbnas padora Ne 6 no teme bubnuoreka [IOK
' "OO0BEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
65 3Hanuid. [TocTtpoeHne cedenunii B bubmorexa HOK
' ' P https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BpIYKCIIEHHE PACCTOSIHUI: MEXKIY
66 BYMsI TOUKaMHU, OT TOYKHU 10 MPSIMOU, OT bubmorexa HOK
' HBYM ’ Ao TP ’ https://m.edso0.ru/f7792bad
TOYKH JI0 TIIOCKOCTH, MEKTY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU
bubmuorexa [JOK
67. 14 0
TOTOBad ROHTpOILHAL pabota https://m.eds00.ru/b9146bc0
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AITIS
68 3HaHUW. BeIunciieHnE yriioB: MEXIy bubnuorexa [JOK

CKPCIIUBAOIHUMUCS ITPAMBIMU, MCIKIY
HpHMOfI U MJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,

https://m.edso0.ru/56765e8b
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YIJI0B MEXKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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11 KJIACC

KoanuecTBo 4yacoB

ara
Ne Koutrpo | IIpakrm A DJIeKTpoHHbIe U pPOBbIE
Tema ypoka U3y4eH Yueb
n/m Bcero | JbHBIE YyecKue st o0pa3oBaTe/bHbIE PeCypChl K
padoThI padoThI
1. [IpsmMoyronbHas cucTeMa KOOpJHHAT B
HpOCT ZZICTBe Koopaunatsl BP;IILCTO a 1 bubmorexa LHOK 111
pocTp N ' P pa. https://m.edso00.ru/48db7058 '
[Ipocreiimme 3a7auu B KOOPAMHATAX
2. bu6mmoreka [IOK
B 1 11.2
€KTOp Ha MJIOCKOCTU U B IPOCTPAHCTBE httos://m.edsoo.ru/Scaefclb
3. bubnuorexa [JOK
B 1 11.2
€KTOp Ha INIOCKOCTH U B TIPOCTPAHCTBE httos://m.edsoo.ru/5caefclb
4. bubmuoreka [JOK
1 11.3
Crno>xeHue v BBIYMTaHHE BEKTOPOB https://m.edsoo.ru/23£4f089
S. bubnuorexa [JOK
v 1 114
MHOZCCHIC BEICTopa Ha JHEIo https://m.edsoo.ru/dee379eb
6. PasnoxxeHune BekTOpa 1o TpéM
HEKOMILIaHApHBIM BekTopam. [IpaBuio 1 bubmmorexa [JOK 11.4
P pam-1p https://m.edsoo.ru/a28fd74e '
napasuieNenuneaa
7. Pemrenue 3anay, cBA3aHHBIX C TPUMEHEHUEM 1 bubnunoreka [JOK 114
IIpaBUJI ICVCTBUM C BEKTOpaMH https://m.eds00.ru/5a827900 '
8. VYron mexnay Bekropamu. CkaspHoe 1 bubnuorexa [IOK 115
MPOM3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4 '
9. Brruucnenue yrioB Mex1y IpsIMBIMH H bubnmnoreka [JOK
1 115
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
10. Pemenue 3amay, CBA3aHHBIX ¢ TPUMEHEHUEM 1 bubnmnorexa [JOK 116
MIpaBUJI IEUCTBUM C BEKTOPaMHU https://m.edso00.ru/5a827900 '
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11. KoopanHaTHO-BEKTOPHBIN METOT ITPU bubnmoreka [JOK 116
pELICHUH T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30 '
12. KourpoJubHnas padora Ne 1 no teme bubnmoreka [JOK
"BekTopbl 1 KOOPJAMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
13. HunuHapudeckas TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIESCKON bubnnoreka [HOK 117
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso00.ru/6054b8c1 '
MTOBEPXHOCTHU
14, Hunuuap: ocHOBaHMS 1 OOKOBas
MIOBEPXHOCTh, 00pa3 asi ¥ OCh; IUIOIA/b bubmmorexa [JOK 11.7
P . ’ pv yiot > THTOtHaA https://m.eds00.ru/188f6216 '
OOKOBOH U MOJIHOW MTOBEPXHOCTH
15. N300parkeHre NUIMHAPA HA TUIOCKOCTH.
PazsépTka uununapa. CeueHus MUIMHIPA bubnuorexa [JOK 117
(TUTOCKOCTBIO, MapAJICIIBHON WITH https://m.edsoo.ru/016e25eb '
MEPIEeHIUKYISIPHON OCH LIUIUHAPA)
16. Konnueckast moBepXHOCTh, 00pa3yIOIIIE
KOHHMYECKOU HOBerHOCTI/I OCLp I/I}];};) HIMHa bubmmorexa [OK 11.9
y P ’ P https://m.edsoo.ru/c94ba09b '
KOHUYECKOH MOBEPXHOCTH
17. Konyc: ocHOBaHME U BEpILINHA,
00pasyrolas 1 oCh; IIomaas O0OKOBOH U bubmmorexa [IOK 119
PEBYIO ’ https://m.eds00.ru/897dd3b2 '
MTOJTHOM ITOBEPXHOCTH
N300paxkeHne KoHyca Ha MIOCKOCTH.
18 Pa3Béprka koHnyca. CeueHust KoHyca bubnuorexa [IOK 11.9
' (TITOCKOCTHI0, MapaljieNIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8 '
TJIOCKOCTBIO, TIPOXO/ISIIEH Yepe3 BEPIINHY)
19 VY ceu€HHbIN KOHYC: 00pa3yIOIINe U BBICOTA; bubnuorexa [JOK 11.10
' OCHOBaHUS U OOKOBasi IOBEPXHOCTh https://m.eds00.ru/1468bab3 '
20. KoMOuHarnwst Ten BpalieHus | bubmuoreka [JOK 11.8



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
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MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5 11.11
21 Cdepa u map: ueHTp, paanyc, IuaMeTp; bubnmoreka [JOK 1112
' IIJIOIA b TIOBEPXHOCTH ChEphI https://m.edso00.ru/0341bc2b '
B3anMHoe pacnionoxxenne cepbl u
bubmuoreka [JOK
22. IUIOCKOCTH; KacaTeJibHas II0CKOCTh K 11.13
https://m.edsoo.ru/bed12a43
chepe; iomanb chepsl
93 N3obpaxkenue cdepsl, mapa Ha MIOCKOCTH. bubnnoreka [HOK 11.13
' Ceuenus mapa https://m.eds00.ru/bc15f7f2 '
MHororpaHHuK, OIMCaHHBIA 0KOJIO cephl;
24 chepa BI;[I/IcaHHaﬂ B MHOT'OTPaHHUK H?;HPB bubmorexa HOK 11.14
' P, P https://m.eds00.ru/0b136158 11.15
TEJIO BpallleHUs
o5 [Tonsitue 06 06BEMe. OCHOBHBIC CBOMCTBA bubmuoreka [JOK 1117
' 00BEMOB Te https://m.eds00.ru/26a03fb7 '
N bubnuorexa [JOK
26. 06 11.19
POM IHITHRAPa, XOHYCa https://m.eds00.ru/5513d87b
" bubmmoreka [JOK 11.19
27.
OOwem wapa u niouaz: chepe! https://m.edso0o.ru/d189bde2 11.20
[Tomo6HbIe Tena B MPOCTPAHCTBE.
28 COOTHOIIEHUS MEXAY ILIOMAagIMKA bubmmorexa [IOK
' N ..y https://m.edso00.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI
29 KonTtpouabsHnas pa6ora Ne 2 no remam bubnuoreka [IOK
' "Tena Bpamenus" u "O0bEMBI TET" https://m.edsoo.ru/4a33a8ab
[ToBTOpenue, 0600mEeHNEe U
. bubmuorexa [JOK
cucTeMaTtu3aius 3HaHui. OCHOBHBIE
30. (HrypEL (aKTHL, TEOPEMEL KypPCa https://m.edsoo.ru/1780ba5d
M - Te0P yp https://m.eds00.ru/078cd184
TUTAHUMETPUH
31 [ToBTOpenue, 0600mEeHNEe U bu6mmorexa [IOK

CHCTeMaTHu3alus 3HaHUH. 321,[[3.‘{1/1

https://m.edsoo.ru/7491efe0
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https://m.edsoo.ru/26a03fb7
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IIAaHUMETPHUHN U METOABI UX PCHICHUA

https://m.edsoo.ru/4dffda97

[ToBTOpeHuE, 0000IIEHNE U

30 cucreMaTtu3anus 3HaHui. OCHOBHbIE 1 bubnmoreka [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETpUH

bubnnoreka HOK

33. HToroBast KOHTpOJIbHAs paboTa 1 httos://m.e dsogru lec24dfc

3. [ToBTOpenue, 0600IICHNE 1 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. VYueOuuk gas  10-11k1.  00ImIeoOpa3oBaTENbHBIX — YUPEHKICHHIA:
6a3oBe1il 1 ipod. ypouu /JI.C. Atanacss, B.b. byrycos, C.b. Kagommes u ap.,
2019.

2. Maremaruka. I'eomerpus. 10 kmacc. YuebHoe mocoobme. ba3oBbrii
ypoBeHb / A. I'. Mep3nsak, B. b. Ilomonckuii, M. C. Axup, E. B. Bbymxo.
— M. : Benrana-I'pad, 2019. —208 c.

3. Marematuka. I'eometpust. 11 kimacc. YuebHoe mocooue. ba3oBsiii
ypoBeHb / A. I'. Mep3msk, B. b. [Tononckuii, M. C. Skup, E. B. Bytiko.
— M. : Benrana-I'pad, 2019.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. Martematuka : pabouune mporpammsl : 5S—11 kmaccesl /A. I'. Mep3msik, B. b.
[Tonouckwuii, M. C. Sxup, E. B. Bytiko. — 2-e u3z., nepepad. — M. : Benrana-

I'pad, 2017. —164 c.
2. KontponbHo- usmepurenabubie Matepuaibl. ['eomerpus 10ki. Coct Pypykun

A.H. M. «Bako»,2017

3. KontponbHo- usmepurenbubie Matepuaisl. ['eomerpus 11k Coct Pypykun
A.H. M. «Bako»,2018

4. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reomerpuu aias 7 — 11
kiaccoB. — M.: IIpocsemenue, 2018.

5. 'eomerpus. 10 kimacc. COOpHUK 3a/1a4 U 3aJaHUM IS TEMAaTHYECKOTO
oneauBanusa. Mepsisik A ., [Tonorckuii B.B., Padbunosnu E.M., dxup M.C.
2019

6. 'eomerpus. 10 knacc. COOpHUK 3a1a4 U 3aJaHUI TSI TEMATHYECKOTO

onenuBanus. Mepsisk A.L., [lomorckuii B.b., Pabunosuy E.M., Slxkup
M.C. 2019
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

1. DOP Enuebli rocymapcTBeHHbId 3k3amMeH 11 kmacc. Maremaruka -

https://www.yaklass.ru/p/edinyj-gosudarstvennyj-ekzamen/eor-versii-2023

goda/elektronnye-obrazovatelnye-resursy-7309023/materialy-vkliuchennye-v
federalnyi-perechen-eor-7309024/re-b3516b7b-3888-42e3-8d19-
4a7f90f20276

2. @enepanbublii moptan «EnuHoe comepxkaHue o0mero oOpa3oBaHUS -

https://edso0.ru

3. Tlopran «Poccuiickas 31eKTpoOHHas IIKoIa» - https://resh.edu.ru

4. Cautr OI'BHY «MHCTUTYT cCcTpaTerus pa3BUTHS  OOpa3oBaHUsA» -
https://instrao.ru
5. Caiit ®I'BHY «D®UIIN» - https://fipi.ru

6. Bubmmoreka mudpoBoro oopazoBaTenpHOro KoHTeHTa https://urok.apkpro.ru/

7. Enunas komiekmus nu@poBbIX 00pa3oBaTelbHBIX PeCypcoB. PexuMm nocryna:

http://school-collection.edu.ru/
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