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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00Opa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHErO OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUMUILINH. PazButre y oOyJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEAJbHOTO, XapaKTepe OTpa)KeHUs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M MPOLECCOB pEAJbHOTO MHpa, MECTe
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO OBITHS, Gdopma
OTPaKEHUsI OKPYXKAIOIIETO MHpA, YCJIOBHE YCIEIIHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHusi mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3z30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUS
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIsSIFOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

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

e (opmMupoBaHuMe yMEHMsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

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

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

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  UHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU WU3YYEHUHU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3aJa4, pElIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHwUs,
CTPYKTYPHUPOBAaHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudeHne reomerpun oTBOAUTCS 2 yaca B Heaenro B 10 kimacce u 1 yac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHoe pacnosio)keHue MpsSMbIX B MPOCTPAHCTBE: IE€PECEKAIOLIUECs,
napajulelibHble M CKpelmuBaroumecs npsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapaJUICIbHBIE TMPSIMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapaienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napaiebHbIX TUIockocTei. [lpocTeifmne mnpocTpaHCTBeHHbIE (QUTYpbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUH.

[leprieHIUKYJISIPHOCTh MPSIMOM U TUIOCKOCTH: NEPIEHIUKYJISIPHBIE TIPSIMbIC B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPICHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSIMOM U IUIOCKOCTH, TeopemMa O NpsSMoM
MEPIEHIUKYJIAPHOW MIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOTO  yrJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO TJIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUJIOCKOCTH,  TpoeKuusi  (GUIypbl  HAa  TIJIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK  MNEPHEHIUKYISIPHOCTA  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOrpanHuka. [Ipusma: Nn-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienune] U ero cBoicta. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, IPABUIbHAS U
ycedéHHasi mnupamMuaa. OJIEMEHTbl TpPU3Mbl W TUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NMpaBWIbHAs MNHpPaAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPaBUIIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWINHIPUYECKON
MOBEPXHOCTH, OCh ILIMJIMHIPUYECKON MOBEpXHOCTU. LlWnmMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpasyromiass MW OCh; IUIOMAAhr OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MoBepXxHOCcTU. KOoHyC: OCHOBaHME U BeplIMHa, 00pa3yromas
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMSI U OOKOBasl TIOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CQeEpbl.
B3auMHoe pacnionoxenue chepsl U IUIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
I01aab Chephl.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

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

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BHEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO TMapajiienienuneaa M cienctsus u3 He€. OO0bEM HUIMHApA,
koHyca. O0BEM 11apa u maomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHIapa (TapaJyiebHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
uiapa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay BekropaMu. CKalasipHOE MPOU3BEIIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS TMPOTPaAaMMBI y4eOHOTO TIpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk akKTUBHOTO
W OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBa, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PAZIUYHBIX CTPYKTYp, SBIICHUIA,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUNU HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIleKTaM pa3JIMuHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3rUecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pa3iuuHbiM  chepaM  MPo(ecCHOHAIBHON  JEATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPHIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccurn W peamu30BBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUY MPAKTHYSCKUX 3a/1a4 MAaTEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NMPUMEHCHHE MAaTeMAaTHUCCKUX 3HAHWHM JJI pEIICHUs 3a1ad B
00JIACTH  OKpYI)KAaIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH ¥  OOIICCTBCHHOHW MPAKTHUKW, [OHHMMAaHHUEM
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 OCYIICCTBIISITH TPOCKTHYIO M HCCIEIOBATECIBCKYIO ACSITEIHHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOTO IpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuusepcanonmvie  nosnasamenvhvle  Oelicmeus, — 0becneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O00VUAIOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUS — OKpyJcaiowezo  mMupa,  NpuMeHeHue  J102UHeCKUX,
uccied08amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBUA:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHICCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CICHUS  TOHATHH; YCTaHABJIMBATh  CYIICCTBCHHBIH  IPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBbIBATh  CYXKICHUS:
YTBEPJIUTCIIbHBIC W OTPULIATENIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHsS B (akTaxX, NaHHBIX, HAOJIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOYCHUN, YMO3aKIIFOUSHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco® pemieHus yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HauboNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHBOpEUYHE, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHUE IIPOIECCA, a TAKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABJIATH JCPHUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH()OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OO0menne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh 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; COIMOCTaBIATh CBOM CYXKJIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pElIeHHUs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpeaesaTh BUABI padoT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJIHATh CBOIO YacThb pabOThI U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmasusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCOO pelIeHuUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



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

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATHAMU: NTAPAUIEIBHOCTD U NEPIEHIUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATHAMM: JABYTPaHHBIA yIOj, TPaHd ABYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO yrja; JMHEWHBINA Yrojl ABYTPAaHHOIO yIJa; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IHMpaMuJa; NpPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccuduumpoBarb ~ MHOTOIpaHHHMKH,  BBIOMpasl ~ OCHOBaHMS IS
Kiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOI'PAaHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, NapaJUICICIUIEABI).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CIIEOB.

CtpouTh ce€YeHUST MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX O0OBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemars 3a1aun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEHICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M IIJIOMIAAN 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 CUMMETPUH (UTYPBI.

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

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOIbKO [IAr0OB PEIICHHMS], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

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

[IpuBOIUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB I'€OMETPUH 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 TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrOIINe
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudummpoBats B3auMHOE pacnosiokeHue chepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
L1apOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHUK WU TEIO
BpaIeHusl.

BBIYUCIISITE COOTHOMICHHS] MEXIY TUIOMAASIMU MOBEPXHOCTENH U 00BbEMaMH
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 HMHGPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCII0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJ1al0T.

[IpuMeEHTH NPaBUiIO NapasuieenuIeaa.

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 MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

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

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

Pemate 3amauM Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOIIEHUM 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 MPU PEIICHUN CTEPEOMETPUUECKUX 3a]ad.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KW3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eckK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMMbl | KomnnuectBo wacos ‘ OnexTpoHHbIE (IUPPOBEIC)
n/m Beero|| KonTtposbHbie [IpakTuuecKue obpazoBaTenbHbIE PeCypCEI
paboThI paboThI
|1 HBBG,Z[GHI/IC B CTEPEOMETPHUIO “ 10 “ H H
2 [Ipsimble U TUIOCKOCTH B nTpocTpaHcTBe. [lapaninenbHocTb 12 1
MPSIMBIX U IIJIOCKOCTEH
|3 HH@pHeHI{I/IKyH}IpHOCTL MPSMBIX U ITIOCKOCTEH H 12 H H H
|4 HyFJ'IBI MEXY MPSMBIMHU U TIOCKOCTSIMHU H 10 H 1 H H
|5 HMHOI‘OFpaHHI/IKI/I H 11 H 1 H H
|6 HO6LéMLI MHOTOTPaHHUKOB H 9 H 1 H H
|7 HHOBTOpeHI/IeZ CEYEHMS, PACCTOSHUS U YTJIIbI H 4 H 1 H H
|OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 5 [ 0 [

11 KIIACC

11 KJIACC
TEMATHYECKOE IIVIAHUPOBAHUE

Ne || HaumeHoBaHuME pa3aesnoB U TEM POTPaMMBbI

KomnmyectBo yacosB

DnekTpoHHbIe (U POBHIE) 00pa30BaTEIHHI

n/n Bcero|| Kourponbusie  ([[IpakTuueckue paGoThI pecypebt
paboThl
|1 HTena BPAILCHUS H 14 H 1 H H https://www.yaklass.ru
2 |lo6Bémsr Ten | 15 | 1 I |- https://www.yaklass.ru
|3 HBeKTopm U KOOPJIMHATHI B TPOCTPAHCTBE H 28 H 2 H H https://www.yaklass.ru
4 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 11 1 . https://www.yaklass.ru
3HAaHUU
|OBILIEE KOJIMYECTBO YACOB I10 | 68 | 5 [ [



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

n/n

HanmenoBanmne pasaciioB U TEM IIpOTrpaMMBbI ‘

KommuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue paboThI

DOnexkTpoHHBIC (IU(POBBIE) 00pa30BATEIIBHE
pecypcsl

[MPOIrPAMMES8 I




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

MNOYPOYHOE INNTAHUPOBAHUE

10 KJIACC

No Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE U(PPOB

n/m Bcero| Kontponbnsle || ITpaktuyeckue || A3YICHHA obpasoBarenbHbIe
paboThI paboThI peCypChI

1 ||OcHOBHBIEC IOHATHUSI CTEPEOMETPHH: TOUKA, MPsAMasi, INIOCKOCTb, 1

npoctpancTBo. [IpaBuna n300pakeHrs Ha PUCYHKaAX: U300paKeHUS
IJIOCKOCTEH, MapajleNIbHbIX MPSIMBIX (OTPE3KOB), CEpEIHbI OTPE3Ka

2  |ITonsTus: nepecekaroluecs MIOCKOCTH, Iiepecekaroiuecs npsmas uf| 1
IUIOCKOCTh

3 |IToHsTHS: IEpeceKaronIrecs TNIOCKOCTH, MepeceKaronmecs npsmas uj| 1
IJIOCKOCTh

4 ||3HaKOMCTBO C MHOTOI'paHHUKaMH, H300paKeHHEe MHOTOI'PaHHUKOB 1
Ha PUCYHKaX, Ha MPOEKIMOHHBIX YepTekKax

5 |[HauanbeHble cBeieHUs 0 KyOe M MUpaMuje, UX pa3BEPTKU U mojenu. || 1
CeueHusi MHOTOIPaHHUKOB

6 |[HagampHbIE cBeneHMs 0 KyOe W THpamMuIe, UX pa3BEPTKH U moaenu. || 1
CeueHust MHOTOTpaHHUKOB

7 |TTonsiTHe 00 aKCMOMATUYECKOM ITOCTPOCHUHU CTEPEOMETPHHU: 1
AKCHMOMBI CTEPEOMETPUH U CICIICTBHS U3 HUX

8 |[TonsTHe 00 aKCMOMATUYECKOM IIOCTPOCHUHU CTEPEOMETPHHU: 1
AKCHOMBI CTEPEOMETPUH | CIICIICTBHS U3 HUX

9 |[TonsiTHE 00 aKCHOMATHYECKOM IIOCTPOCHUH CTEPEOMETPHH: 1
aKCHOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX

10 |[lonATne 06 aKCHOMATUYECKOM ITOCTPOSCHUH CTEPEOMETPHUU: 1

AKCHUOMBI CTEPECOMETPUHN U CICACTBUA U3 HUX




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTPOHHBIE U(PPOB
n/m Bcero| Kontponsnsie || ITpaktuueckue || A3YICHAA obpasoBatesbHbIe
padoThI padoThI peCypehL
11 |[B3auMHOE pacnosiokeHue NpsSMbIX B IPOCTPAHCTBE: 1
NIepECEeKaroIINECs, IapalIeIbHbIe U CKPEIIMBAIOLIUECS IPSIMbIE
12 |[lapannenbHOCTh NPSAMBIX M IIOCKOCTEH B MIPOCTPAHCTBE: 1
napaJiesibHble IpsSMble B IPOCTPAHCTBE; NapaJljIeIbHOCTh TPEX
TIPSIMBIX
13 ||[lapamnenbHOCTh NPSAMBIX M IFIOCKOCTEH B IPOCTPAHCTBE: 1
ITapannenbHOCTh NPSIMOM U TIIOCKOCTH
|14 HYMH C COHAIPABJIEHHBIMU CTOPOHAMU H 1 H H H H
|15 HYron MEXAY MPSAMBIMU B IPOCTPAHCTBE H 1 H H H H
|16 HYron MEXIY IIPSIMBIMU B IIPOCTPAHCTBE H 1 H H H H
|17 HHapannenLHOCTb TUIOCKOCTEH: NapaJljieabHbIe INIOCKOCTH H 1 H H H H
|18 HCBOﬁCTBa napajuIeIbHbIX IOCKOCTEN H 1 H H H H
19 |[Ipocteiimue npocTpaHCTBEHHBIE (GUTYPHI HA MIIOCKOCTU: TeTpasap, || 1
Ky0, mapasienenurnen
|20 HHOCTpoeHHe ceueHui H 1 H H H H
|21 HHOCTpoeHI/Ie CeUeHUIt H 1 H H H H
22 ||[KonTposbHas pabota o teme "lIpsiMble U MJIOCKOCTH B 1 1
npocTtpaHcTie. [lapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH"
23 |llepieHAUKYISIPHOCTD TPSMON U TUTOCKOCTH: TIEPIICHANKYIISIPHBIE 1
NpsIMbIe B IPOCTPAHCTBE
|24 HHpHMHe napaiesibHble ¥ MEePIEeHIUKYIISIPHbIE K TNIOCKOCTH H 1 H H H H
|25 HHps{Mme napajuieNIbHbIE U MIEPIICHINKYIISIPHBIC K TUIOCKOCTH H 1 H H H H
|26 HHpI/ISHaK MEePHEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH H 1 H H H H
|27 HHpmHaK NEPIEHANKYISIPHOCTH NIPSAMON M INIOCKOCTH H 1 H H H H
|28 HTeopeMa O IIPsAMOM NEPIEHIUKYIAPHOM IIJIOCKOCTH H 1 H H H H




No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DIIeKTPOHHBIE U(PPOB
n/m Bcero|| Kontponbubie | Ipaktnueckue || A3YTCHIA obpazoBatebHEIe
paboTHI paboTHI peCypChI
|29 HTeopeMa 0 NPSAMOY NEPIEHANKYIIIPHON IIIIOCKOCTH H H H H H
|30 HTeopeMa 0 IPAMOM NEPIEHAUKYIIPHON TNIOCKOCTH H H H H H
31 |IlepnieHauKyIsp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
paccTosiHUE OT NPSMOMU [0 TNIOCKOCTH
32 |IlepnieHIUKYISp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH,|| 1
paccTosiHUE OT NPSAMOMN 10 TIIOCKOCTH
33 |IlepnieHauKyIsp U HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IUIOCKOCTH,|| 1
paccTosiHUE OT NPSMOU [0 TIOCKOCTH
34 |IlepnieHIUKYJISAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,|| 1
paccTosiHUE OT NPSMOMU 10 TNIOCKOCTH
|35 HYMH B IIPOCTPAHCTBE: YIOJI MEKAY NMPSAMOU U MJIOCKOCTBIO H 1 H H H H
|36 HI[Byl“paHHBIﬁ yToJ1, IMHEWHBIN yTroJl IBYTPaHHOIO yria H 1 H H H H
|37 HZ[ByrpaHHLHZ YTOJI, JIMHEWHBIN YTOJl IByTPaHHOTIO yIJla H 1 H H H H
38 |IlepneHIUKYIAPHOCTD IUIOCKOCTEH: MPU3HAK MEepHeHIUKYspHOCTH || 1
JIBYX TIJIOCKOCTEH
39 |[IlepneHIUKYISIPHOCTD TUIOCKOCTEH: MPU3HAK MepIeHIUKyasIpHocTr || 1
JBYX TIJIOCKOCTEN
40 |TlepneHIUKYISIPHOCTD TUIOCKOCTEH: MPU3HAK MEePIeHIUKYIsIpHOCTH || 1
JBYX TIJIOCKOCTEU
|41 HTeopeMa 0 TPEX NEPIEHIUKYIIApax H 1 H H H H
|42 HTeopeMa 0 TPEX NEPIEHIUKYIIApax H 1 H H H H
|43 HTeopeMa 0 TpéX MepHeHIUKyIspax H 1 H H H H
44 | KonTponbHas padota no Temam "lleprneHuKyIapHOCTb NPSIMBIX U 1 1
m1ockocTeil" 1 "YTIIbl MEXKAY IPSIMBIMU U TNIOCKOCTAMHU"
45 ||[IoHsiTHE MHOTOIpAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'PAaHHUKA, 1
BBIITYKJIbIE ¥ HEBBIITYKJIbIE MHOTOI'PAaHHHUKH; pa3BEPTKA




No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DIIeKTPOHHBIE U(PPOB
n/m Bcero| Kontponsnsie || ITpaktuueckue || A3YICHAA obpasoBatesbHbIe
paboTHI paboTHI peCypChI
| |pmororparmxa L | | |
46 |IIpu3ma: N-yronbHas OpU3Ma; I'PaHU U OCHOBAHUS MPU3MBIL; IpsMast 1
1 HaKJIOHHAsl IPpU3Mbl; OOKOBas U MOJIHASL IOBEPXHOCTh IPU3MBbI
47 ||[lapamnenenunen, NpsIMOYTOJIbHBIN HapajuieNenuIe] U ero 1
CBOMCTBa
48 |IIupamuja: n-yroibHas NUpaMuia, FPaHd U OCHOBaHUE UPAMU/IbI; 1
OOKOBast ¥ IOJTHASI TOBEPXHOCTh UPAMHU/IBL; TPABUIIbHAS U
yced€HHas mupamuia
49 |IIpaBuiibHbIE MHOIOI'PAaHHHUKH: TOHATHE MPABUIIHOTO 1
MHOTOTpaHHHKA; MPaBIJIbHAS IPU3Ma U TPAaBUIIbHAS TMPAMH/IA;
NpaBUJIbHAS TPEYToJbHAas MUPAMUA U MPABUIIbHBINA TETpa3p; Kyo
50 |[IIpencraBieHue 0 MPaBHIILHBIX MHOTOTPAHHUKAX: OKTAdIP, 1
JOJEKAdP U UKOCAdIP.
51 ||CummeTpHst B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUKH, 1
MPSIMOM, TNIOCKOCTH. DJIEMEHTBl CAMMETPUH B TUpaMuax,
napajuiesienune1ax, NpaBUIbHBIX MHOTOTPaHHUKAX
|52 HBLI‘II/ICJ‘IGHI/IC HJIEMEHTOB MHOTOI'PaHHUKOB: pEOpa, TUaroHaju, yriibl H H H H H
53 |[[Tmomrame 6G0KOBOM OBEPXHOCTH M TIOJTHOH MOBEPXHOCTH MPSIMOI
MIPU3MBI, IUIO0IIA]Ib OCHOBAaHHM, TeOpeMa 0 GOKOBON TOBEPXHOCTH
MIPSIMON TPU3MBI
54 |[[Inomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHOM 1
MUPaMU/IbI, TEOPEMa O TUIOIMIAIN OOKOBOM MOBEPXHOCTH yCEUEHHOU
MTUPAMUIBI
|55 HKOHTponLHasI pabota 1o teme "MHuororpaHHuky" H 1 H 1 H H H
|56 HHOHHTI/IC 00 00BEMe H 1 H H H H
|57 HOGLéM MAPAMUIBI H 1 H H H H
|58 HOGLéM TTUPAMHU/TBI H 1 H H H H




No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DIIeKTPOHHBIE U(PPOB
n/m Bcero| Kontponsnsie || ITpaktuueckue || A3YICHAA obpasoBatesbHbIe
paboTHI paboTHI peCypChI
|59 HOGLéM TTUPAMHU/TBI H 1 H H H H
|60 HO6’béM MpaMUIbI H 1 H H H H
|61 HO6’béM MIPU3MBI “ 1 “ “ H H
|62 HO6’béM MIPU3MBI H 1 H H H H
|63 HO6’béM TIPU3MBI H 1 H H H H
|64 HKOHTpOJII)Haﬂ pabota 1o Teme "OO0BEMBI MHOTOrPaHHUKOB" H 1 H 1 H H H
65 |[[ToBTOpeHue, 0600meHne cucremaru3anus 3Hanui. [loctpoenne 1
CCUCHHI B MHOTOT'PaHHHKE
66 |[loBTOpeHue, 0000IMIeHHEe cucTeMaTr3als 3HaHui. Berancinenue 1
PaCCTOSTHUIN: MEXKTY IBYMSI TOYKaMH, OT TOYKH JIO TIPSIMOM, OT
TOYKH JI0 TUIOCKOCTH, MEXKTY CKPEIIMBAIOIIIMMHUCS MPSIMBIMH
|67 HI/ITOFOBafl KOHTpOJIbHAs paboTa H H 1 H H H
68 |[loBTOpenme, 0000IMEeHNE cuCcTeMaTH3aIus 3HaHWH. Berancienne
YTJIOB: MEXKAY CKPEIIUBAIOIIMMHUCS MPSMBIMU, MEXTY MIPSIMON U
TUTOCKOCTBIO, IBYTPAHHBIX YTIIOB, YIIIOB MEXKIY TUIOCKOCTSIMH
|OBILEEE KOJIMYECTBO YACOB ITO ITPOTPAMME | 68 | 5 [ 0 |




11 KJIACC

/o

Tema ypoka

KonmuectBo yacoB

Bcero

KoHTtpoibHbIE
paboTHI

[IpakTueckue
paboThl

Hara
H3y4YeHUS

DJIEeKTPOHHBIE TUPPOBBHIE
o0pa3oBaTeNbHbBIE PeCypcl

BBoHOE 1TOBTOpEHHE

https://www.yaklass.ru

N -

Onpenenenue nrmmHApa. [nomans
MOBEPXHOCTH ITUJIUHIpA

A

https://www.yaklass.ru

[Tnomaap NOBEPXHOCTH IIMJIMH/IPA

OnpeneneHue KOHyca

HJIOIHaIIB ITOBCPXHOCTHU KOHYCA

Y cedeHHBIN KOHYC

Cdepa u map

YpaBHeHue chepsl

KacaTenapHas miIockocTh K chepe

O©| 0| N Nl O | W

[Tnomans cheps

[E=N
o

Pemenue 3agau mo reme
«MHOTOrpaHHUKH, UITAHAP, KOHYC,

map, chepa

I I I

https://www.yaklass.ru

11

Pemenue 3agau mo reme
«MHOTOrpaHHUKHU, HUIAHAP, KOHYC,

map, chepa

12

Pemenue 3agau mo reme
«MHOrorpaHHuKy, HAWJIUHAP, KOHYC,

map, chepa

13

O06o061maronuil ypok 1o Teme
«MHOTOTpaHHUKH, IWIHHAP, KOHYC,
map, chepal

https://www.yaklass.ru

14

Kontponsnas padora Nel «[{miunap,



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

KOHYC U II1ap»

15 IHousiTHE 00BEMA https://www.yaklass.ru
16 | O6beM MPSIMOYTOIBHOTO
Hapauiesenue/ia
17| O6beM npsiMOii IPU3MBI, OCHOBAaHHEM
KOTOPOH SBJISIETCS IPAMOYTOJIbHBIM
TPEYroJbHUK
18 | Teopema 06 06BEME MPSIMOI IPU3MBI
U IUJIMHPA
18 Brrancienrne 00beMOB € IOMOIIBIO https://www.yaklass.ru
onpenesieHHoro uHTerpana. Oobem
HAKJIOHHOM MPU3MBL.
20 Brruncienrne 00beMOB € IIOMOILBIO https://www.yaklass.ru
ornpeeneHHoro uurerpaia. Oorem
HAKJIOHHOM MPU3MBL.
21 | Pemenue 3aa4 Ha BBIYKMCIICHUEC https://www.yaklass.ru
00bEMOB IIPU3MBI M IWJIKHIPA
22 | OOBEM HPAMHIBI
23 Pemienue 3a1a4 Ha BEIYUCIIEHUE
o0beMa mupamMubl
24 | OO0beM KoHyCa
25 Pemenue 3a1a4 Ha BBIYUCIICHUE
o0BeMa KoHyca
26 | OObeM mapa, MapoBOro CErMEHTA, https://www.yaklass.ru
IIIAPOBOTO CJIOS M IAPOBOT0 CEKTOPA
27 Pemenue 3amau o teme "O0beM https://www.yaklass.ru
Imapa, [apoBOro CErMeHTa,
IIAPOBOTO CJIOS M [IIAPOBOT0 CeKTOopa"
28 | [ToBTOpEHME TEOPHH U PELICHHE https://www.yaklass.ru



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

3axa4 1o teMe «OO0BEMBI TEI»

29 | KonrposbHas pabora Ne 2 1o Teme
«O0OBeMBI TEI»
30 IToHsiTHE BEKTOpA 1 https://www.yaklass.ru
31 | CymMma aBYX WITH HECKOJIBKUX 1
BCKTOPOB
32 BuluMTaHuE BEKTOPOB 1 https://www.yaklass.ru
33 | YMHOX€EHHE BEKTOpA HA YUCIIO 1 https://www.yaklass.ru
34 | KoMIutaHapHbIE BEKTOPBI 1
35 Pa3io)KeHue BEKTOPA 110 TPEM 1 https://www.yaklass.ru.
HEKOMIUTIaHAPHBIM BEKTOpaM https:/ . yaklass.u
36 | KoutpoabHas pabota Ne 3 «Bekropsr | 1
B IIPOCTPAHCTBE
37 | TIpsasMoyrojbHas CHCTEMa KoopauHaT | 1
B IIPOCTPAHCTBE
38 | Pemrenue 3a1a4 1mo TeMe 1
«IIpssmoyronpHas cucrtema
KOOPJMHAT B MPOCTPAHCTBEY
39 | KoopauHathl BEKTOpa
40 | CBa3b MeXKIy KOOpAWHATAMH BEKTOpA
U KOOpJIMHATAMH TOYEK
41 | CBa3b MeKIy KOOpAMHATaMH BeKTOpa | 1
U KOOpJIMHATAMH TOYEK
42 | TIpocreiinye 3a1a4u B KOOpAMHATAX
43 | TIpocreiinve 3a1a4u B KOOpAMHATAX
44 | KoutposbsHas pabota Ne 4 " Meton
KOOpJMHAT"
45 | Vroa Mex1y BEKTOpaMu
46

CkansipHoe nIpoH3BeICHUE BEKTOPOB



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

47 | CKalIpHOE MPOU3BECHIE BEKTOPOB https://www.yaklass.ru
48 | CKkalIpHOE MPOU3BECHIE BEKTOPOB
49 | BBIUHCIICHUE YTIIOB MEK/TY PSAMBIMH
U IJIOCKOCTSIMH
50 | BeIuKcIIeHHE YITIOB MEXTY TPSAMBIMU
H IUIOCKOCTSMH
51 | IlenTpanbHasi, oceBasi W 3epKajbHasA https://www.yaklass.ru
CHMMETpHS
52 | [lapajureNbHEIN IEPEHOC U TIOBOPOT
53 | [ToBTOpEHHE TEOPHH U PEIICHHE https://www.yaklass.ru
3aga4 o teMe « CKansipHOe
POM3BEICHHE BEKTOPOBY
54 | TToBTOpEHHE TCOPUH U PEIICHHE
3aga4 1o teMe « CKajasipHOe
IPOM3BEICHUE BEKTOPOBY
55 | TToBTOpEHHE TCOPUH U PEIICHHE
3a7a4 1o teMe «CKajasipHOe
POM3BEICHHE BEKTOPOBY
56 | KonrposbHas pabora Ne 5 1o Teme
«CkangapHoe Npou3BEACHUE
BEKTOPOBY
57 | TloBropenue. Penienne 3ama4 B https://www.yaklass.ru
dopmare EI'D
58 | [ToBropenue. Penienue 3ama4 B https://www.yaklass.ru
dopmare EI'D
59 | IToBTOpeHnue. Pemenue 3a1a4 B https://www.yaklass.ru
dopmate EI'D
60 https://www.yaklass.ru

[ToBTOpenue. Pemienue 3anay B
dopmate EI'D



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

61 | IToBTOpenue. Pemenue 3amau B 1 https://www.yaklass.ru
dopmate EI'D

62 | IToBTOpenue. Pemenne 3amau B 1 https://www.yaklass.ru
dopmate EI'D

63 | [ToBropenue. Penienue 3amau B 1 https://www.yaklass.ru
¢dopmate EI'D

64 | TToBTOpenue. PemicHue 3a1au B 1 https://www.yaklass.ru
dbopmate EI'D

65 | IToBTOpenue. Pemenue 3amau B 1 https://www.yaklass.ru
dbopmare EI'D

66 | IToBTOpenue. Pemenue 3amau B 1 https://www.yaklass.ru
dbopmare EI'D

67 | IToBTOpenue. PemicHue 3a1au B 1 https://www.yaklass.ru
dbopmate EI'D

68 HUTOI'O 68



https://www.yaklass.ru/
https://www.yaklass.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA /151 y4eHUKa

['eometpust, 1011 : yue6. nis oOuieoOpazoBar. yupexaeHuit : 6a3oBbiit u npoduit. yposuu / JI. C. AtanacsH [u ap.]. — M.
: IIpocseienue, 2022.

Jluteparypa nis yunreius

I'eometpus, 10—11 : yue6. ams oOmeoOpa3oBar. yupexaeHuii : 6a3oBbiii 1 npodui. ypoau / JI. C. AtanacsH [u np.]. — M.
: IIpocsemenne, 2022.

3uB, b. I'. Jlunaktuueckue Mmarepuainl o reometrpuu st 10 k. / b. I'. 3uB. — M. : [IpocBemienue, 2022.

Marematuka. EI'D — 2023 : yue6HO-TpeHupoBouHbie. TecThl / mof pen. A.JI. Cemenona u 1.B. Suienko

[TpumepHas nporpamMma cpeHero (ToJHOT0) 00IIero oOpa3oBaHus 10 MaTEMATHKE.
3uB, b. I'. lunaktudeckue matepuansl no reometpuu st 11 k. / b. T'. 3uB. — M. : TlpocBemenue, 2021.

Caaksin, C. M. M3yuenne reometpun B 10—-11 kJ1. : MeToguueckue peKkoOMeHAAMH K y4eOHUKY : KH. 11t yuutens / C. M.
CaaksH, B. @. byry3os. — M. : [IpocBenienne, 2021.

ITocoOust AJ1st y4eHUKOB:

3uB, b. I'. Jlugaktuueckue Matepuaisl o reometrpuu i 11 k. : uHpopmarmonHo-mMeroaudeckas noaaepxka / b. I'. 3uB.
— M. : IIpocsemienue, 2021.

P.K.I'opaun EI'D Marematuka 3agaua C4 /mon pen. A.JI.Cemenona u U.B. Smenko, M.u3n. MIITHMO 2019



B.A.CmupnoB EI'D Martemaruka 3agada C2 /o pen. A.JI.Cemenosa u U.B.Smenko, M.u3n. MITHMO 2019
A.A Yepnsk, XK.A.Uepnsk EI'D I'eomerpus lar 3a marom

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Jl1s1 o6ecnieyeHnst MJI0J0TBOPHOr0 Y4eOHOT0 MpoLecca Mpe/roaracTcs UCT0Ib30BaHNe HH(POPMAITUU 1 MaTEPUAIIOB
CIICAYIONINX HHTEPHET-PECYPCOB:

1. http://www.ed.gov.ru ; http://www.edu.ru — MunuctepctBo 06pa3oBanus PD.

2. http://www.kokch.kts.ru/cdo — TectupoBanue online: 5—11 kiraccsl.

3. http://www.rusedu.ru — ApxuB y4eOHBIX mporpamMm HHPOpMAIIMOHHOTO 00pa3oBaTenbHOro mopraia RusEdu!.

4., http://mega.km.ru — Merasumukioneaus Kupumra u Medoaus.

5. http://www.rubricon.ru ; http://www.encyclopedia.ru — caiiTbl « QHIIMKIIONIC NN SHITUKITOTICIMI.

6. http://www.algmir.org/index.html — Mup Anredpsr — O6pa3oBareiabHbIi [TopTal.

7. http://www.bymath.net — Best anemenTapHas MmaTreMaTuka.

NuTepHeT-pecypcehl AJIM MOAAEPKKHA MOATOTOBKH HIKOJIbHHUKOB:

1. http://www.rusolymp.ru — MaTepHeT-mopTag Beepoccuiickoii 0TMMIHAABI IIKOJIbHUKOB.

OnuMmmnuaapl 0 MaTeMaTHke, XuMuu, pusnke, Onosioruu, nHpopmaruke, reorpaduu, aCTPOHOMUHU, IKOJIOTHH,
JUTEpaType, SJKOHOMHUKE, PyCCKOMY S3BIKY, AaHTJIMMCKOMY SI3BbIKY, HCTOPHUH, TEXHOJIOTHH, (PH3NIECKOMN KYIbTYypE,
HEMEIIKOMY $SI3BIKY, TIPaBy, (PpaHIy3CKOMY SI3BIKY, TPEANPUHUMATEIBCKON NeITeIbHOCTH, OOIIECTBO3HAHUIO, & TAKKE
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MNpEAaACTABJICHBI MATCPpHUAJIBI 110 UCTOPUHU OJIMMIINAA, HOPMATHUBHBIC JOKYMCHTHI, PYKOBOIAIINC OPTaHbl, HOBOCTH, (1)0pYM,
CCBbLIIKM Ha pEruOHaJIbHLBIC, BCCpOCCHfICKHe U MCKAYHAPOIHBIC OJIMMITNA/IbI.

2. http://'www.eidos.ru/olymp/mathem/index.htm — Beepoccuiickue AucTaHIIHOHHBIE Y BPUCTHYECKHE OJTUMITHATBI 110
MaTtemaTuke. Paciimcanue u matepuaisl onummnuan ¢ 1999 roga. MHGopManus o npu3epax u jaypeaTax. Y CJIOBHUS
npoBeicHus B peructpanud. [Ipumeps! 3agannii. OT3bIBBI YIaCTHHKOB, T1€1arOTOB.

3. http://zadachi.mccme.ru/easy — UndgopmMannoHHO-NIOUCKOBasI cucTeMa «3agaqam».

MockoBckuii Llentp HenpepsiBHoro Maremarnueckoro O0pa3zoBanus, MockoBckasi rocyaapcTBeHHas [larpaecar
celbMas LIKOJIa Ipu noajepxkke Jlenapramenta oopasoBanus ropoga Mockssl. [lonck 3anay B paznene «Ilnanumerpus» u
«CTtepeoMeTpus» MO CI0BaM B TEKCTE, IO CI0KHOCTH 33J1a4H, I10 TEME: JOKA3aTeIbCTBO, HA IOCTPOCHHE, HAa BEIYUCIICHHUE,
«KpacuBas». BoIbIIMHCTBO 33a1a4 B CUCTEME COITPOBOXK/IEHBI MOAPOOHBIMH pelieHuAMU. VIcTOUHNKN 3aa4: y4eOHUKU U
cOopHUKH 331a4. BetynurenbHble sx3aMensl B MI'Y u apyrue By3sl. MaTemaTuueckue oJIMMITNAAbI.

4. http://zadachi.mccme.ru — 3agaun: uHGPOPMANHOHHO-TIOUCKOBAS CHCTEMA 32/1a4 N0 MaTemaTuke. CaliT BKIIIOYaeT
Takue pyopukH, Kak «Y ciioBuey, «Pemenney, «Iloackaskay (ykazanus K penieHuro), «Mapopmarus» (METOAbI U MPUEMbI
pEIIeHNUs, UCTIONb3yeMbIe B PEIICHUH; (PaKThI, UCTIONb3YEMbIC B PEIICHUH; OOBEKTHI U TIOHATH S, UCTIOIb3yEMbIC B
peIIeHNH; UCTOYHUKH | MPEIECHTHI UCIIOIh30BaHUS ), KAKIYIO U3 KOTOPBIX YICHUK MOXET OTKPBITh TIPH PEIICHUN
T000M cofepIKalleiics: B caifTe 3aauu.

5. http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm — KoakypcHble 3aia4u o MaTeMaTHKe: CIIPABOYHUK H METO/IbI
pemieHusi. MeTopl pelieHUs YpaBHEHHM, CHCTEM, HEpaBEHCTB. TEKCTOBBIC 3a/1a4M M 33J1a4M C TTapaMeTpamMu. 3aadu 10
IUTAHUMETPHUH U cTepeoMeTpuu. [IpuMepsl U 3a7a4u JJIs CaMOCTOSTEIILHOTO perieHus. KpaTkuii cripaBOYHHUK 110
9JIEMEHTApPHON MaTeMaTHKE W TUIIOBAsl MporpamMma Jyisi abUTypHUEHTOB.

6. http://www.mccme.ru/free-books — MaTepuaJibl (IOJHbIE TEKCThI) CBOOOIHO PACIPOCTPAHAEMbIX KHHUT T10
MaTeMaTHKe, [IPSA0CTaBIICHHBIC aBTOPAMH M M31aTelIbCTBAMH (110 BO3MOXKHOCTH B (POPME OpUTHHATI-MAKETOB C
VCXOIHBIMHU TEKCTaMH ), a TAK)KE 3aIMUCKH JICKIIUH, COOPHUKH 3a]1a4, TPOTPaMMbI KypCOB H T. TI.
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7. http://www.matematika.agava.ru — MaTeMaTuka AJjsl NOCTYNAIOIINX B BY3bl.

COopnuk 3amay o marematuke (6omee 2000). B ocHOBHOM 3aa4m, KOTOPEIE B pa3HOE BpPeMs IIpeIarajich Ha
nUcbMEHHbIX 3k3aMeHax B MI'Y u MOTU o 1999 roga BkimrountensHO. 3aa4n JaHbl ¢ OTBeTaMU. HeKOTOpble BapuaHThI
BCTYNUTEIbHBIX 3K3aMEHOB JIOTIOJIHSIOTCS pelICHUsMH 3a1a4. [t mpocmoTpa Tpedyerces Opaysep ¢ noanepxkon JAVA.

8. http://www.mathnet.spb.ru — BelmmycKHbI€ H BCTYNMUTEIbHBIE IK3aMeHbI 110 MaTeMAaTHKe: BAPUAHTHI,
MeTOAuKA. BapruaHThI BBITYCKHBIX MIKOJBHBIX 9K3aMEHOB 10 MaTeMaTUKe (0OIIEPOCCUNCKUX U CAHKT-TIETePOYPrCKUX )
JUTSL KJIACCOB C Pa3HBbIMU YPOBHSIMHU MU3YyYEHHs peaMeTa. BapuaHThl BCTYNUTENbHBIX (ITPEABAPUTEIBHBIX U OCHOBHBIX )
sk3ameHoB B CIIOI'Y u npyrue By3bl Cankt-lleTepOypra. Heckoiabko METOIMYECKHUX CTaTEH.

9. http://zaba.ru — OMuMnuagHBIE 321244 110 MATEeMAaTHKe: 0232 JaHHbBIX.

10. http://www.mccme.ru/olympiads/mmo — MocKOBCKHE MaTeMATHYECKUE OJIMMITHAIDbI.

3agauu OKPYKHBIX TYPOB OJMMITAA]IBI AJ1s1 MIKOJIBHUKOB 5—11 knaccoB HaunHas ¢ 2000 roaa. 3ajaun ropoACKHX TYpOB
OJIMMIHUAIBI 711 MKOJLHUKOB 8—11 kitaccoB HaumHas ¢ 1999 roga. Bee 3amaun ¢ moapoOHBIMU PEIICHUSMH M OTBETaMHU.
HoBocTtu onmumnuazsl. [lobenurenu u npuszepsl onumnuaa. CTaTucTuka.

11. http://math.ournet.md/indexr.htm — BupTyaiabHasi IKoJIa IDHOTO MATEMATHKA.

«BupTyanpHas 11KOJIa FOHOTO MaTeMaTUKa» COJIEPKUT 3a7a49i, KOMMEHTApUH, TTOJAPOOHBIE KOHTPIPUMEPHI, TOJTHBIC
JTI0Ka3aTelIbCTBA HEKOTOPBIX MATEMATHYECKUX MPOOJIEM TEOPETHUECKOTO XapaKTepa, TEMbI U 33/1a4i, MAJION3y4aeMbIe
(v BOOOIIIE HE U3yYaeMbI€) B ITKOJIHLHOM Kypce MaTeMAaTUKH, MPAKTUKYM aOUTYpPHEHTA, CTPAHUYKHU U3 UCTOPHUH
MaTEMATUKH, MATEMaTUYECKUE CIIOBAPH, YCIOBHUS U PEIICHUS 33/1a4 BBITYCKHBIX 3K3aMeHOB. Paznen «IIpakTukym
aOUTYpUEHTA» COJCPKUT HEOOXOIUMBIE MUHIUMYM 3aJ1a4d, KOTOPhIE HY)KHO YMETh peliaTh MOCTYMNAIoIeMy B By3. 3a1auu
M0 KaX/10M TeME PacroJI0KEeHbI B TOPSJIKE BO3PACTAHUS UX CJIOKHOCTH U MO0 BO3MOYKHOCTH KJIACCU(DUIIMPOBAHBI U
CHA0KEHbI PEIICHUSIMH.
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12. http://mschool.kubsu.ru — BbudanoTeKka 3JIeKTPOHHBIX Y4e€OHBIX MOCOOHI 0 MaTeMaTHKe.

3aaun MaTeMaTUYECKUX OJIMMITHA]] U TYPHUPOB. VIHTepaKTHBHBIE 00YYaIONIe PECYPCHI IO MHOTHM pa3ieiiaM
AJIEMEHTAPHOM M BBICIIICH MaTEeMAaTHKH. MaTeMaTHIECKHE TECThI, TOCOOMS U CITPABOYHHKH.

13. http://www.algmir.org/index.html — Mup Aareopsr — Oopa3oBaTtenbHbiii [lopTa.

Mup Anredpbl — nopTai AJisl MKOJIbHUKOB, aDUTYPUEHTOB U CTYJIeHTOB. CalT CO3/1aH € LENbI0 CAeNaTh JOCTYITHON
1r00y10 nHpopMaIuoo 00 anrredpe BceM MoJIb30BaTelsIM ceTu. Ha cTpanuiiax caiita MHOTO HH(pOpPMAIINH, CBSI3aHHOM C
Haykou AsnreOpa: onpeiesieHus], CBOMCTBA TeJl, OCHOBHBIE onpeiesieHust U popmysia — B

pasnenax Anrebpa u TpuroHoMmeTpus; UCTOPHS HAYKH U Ouorpaduu yueHbIX-MaTeMaTUKOB — B pazjene Mcropus; Mmecto
U1t o01ieHust — opyM — 371€Ch MOKETE «TOBOPUTHY Ha JHOOBIC TEMBI.

14. http://slovari.yandex.ru — CroBapu BCD pa3iu4HbIX aBTOPOB. PazniuHas HHTEpIIpeTaIus M0 BCEM TEPMUHAM
MaTEeMaTUKU. DHIUKIONEANH U CIpaBOYHUKHU: bosbiias coBeTckas sHuukioneaus, bpokrays u Edppon, Suuukinoneaus
«Kpyrocser», CnoBaps laisa, CnoBapps YmakoBa, Peructp siekapcTBEHHBIX CPeACTB, JInTEpaTypHas SHUMKIIONEINS,
Hcropus OreuectBa, CiioBaph pyCCKUX CHHOHUMOB.

15. http://www.etudes.ru — Ha caiiTe npeacTaBiCHbI 3TIOIBI, BBIIOJIHECHHBIC C MCITOJIB30BAHUEM COBPEMEHHOM
KoMITboTepHOU 3D-rpadukw, yBiaeKkaTeIbHO M HHTEPECHO PacCKa3bIBAIOIIKNE O MAaTEMATUKE U ¢ MPHIIoKeHUIX. CaiT
3HAKOMMUT I0JIb30BaTelIei ¢ KpaCUBBIMU MaTEMaTHYCCKUMH 3aaduaMu. VX TOCTaHOBKA MOHATHA MIKOJIBLHUKY, HO JI0 CHX
IIOp HEKOTOPHIC 33J1a4l HE PElICHBI YUCHBIMH. Pa3aen « ITIOAbD COIEPIKHUT ITIOMBI, CPEIU KOTOPHIX 3aHUMAaTCIIbHbIC
HAYYHO-TTOMYJISIPHBIE PACCKa3bl O COBPEMEHHBIX 337]a4aX MaTEeMaTUKH U MYJIbTHUIBMBI, TIO-HOBOMY PaCKpPBIBAIOIIHEC
WU3BECTHBIE CIOXKETHI.

16. http://ido.tsu.ru/schools/physmat/index.php — 3aounasi puznko-mareMaTnueckasi mkoJia (3GMIIL).

17. https://www.yaklass.ru
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18. https://uchi.ru
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