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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETpUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAMPABICHWU JIHYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W WAEAaTBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA yYPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrmeyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]ad4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH 4enoBeka. OpHeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTEIBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM JIE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum obOpa3om, oOydaromygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh TE€OMETpPHUIO Ooee
r1yOOKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eu  OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PpEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpHOpUTETHBRIMH  3aJayaMH  OCBOEHHUSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mnpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHue yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MUpPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHHMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKHX 3adad W 3a7ad C
MPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcsi, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallXcsl B Kypce CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/JaHM€  IPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOM Ha
HaIJISIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
0o0yYeHHUS Ha YPOBHE CPEHEro 00IIero o0Opa3oBaHMs.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpeneleéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN O0y4yaroUIuXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomeTpun oTBOAMTCS 2 4aca B Henelro B 10 knacce u 2 yac B
Hezaenio B 11 kiacce, Bcero 3a iBa roga ooyuenus - 136 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajyielbHble W CKpelmuBarolmuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIEIbHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTei. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yIJa.
[lepneHAUKYJISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEH: MpHU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
Iockocter. TeopeMa o TpEX MEepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THPaAMUJIa;, NpaBUJIbHAs TPEYroJibHash MUpPaMHIA W TPABHIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MUPaAMUJIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroiue HWIHHAPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTU. KOoHYC: ocCHOBaHME U BepilnHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHnanun Ten BpalleHWss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

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

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miiockoctu U B nipocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3aaay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPaBUJ JEUCTBUU € BekTopamu. [IpsMoyrosnbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekropamMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYyrUX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4, pelIeHnH, pacCy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYECKWE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MmacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLECHUS
K CBOEMY 3JI0OPOBBIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYCCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMAaTHUCCKUX 3HAHUHM Ui pEIICHUs 3a1ad B
00JIACTH OKpY’KAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH H  OOIICCTBCHHOHW MPAaKTHUKH, TOHHUMAaHHUEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUYECKOW MeATEIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIISITh TPOCKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIHHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvie  nosmasamenvmvle  Oeiicmeus, — obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CB0eHUe
Memo008  NO3HAHUA ~ OKPYHCAUieeo0  Mupa;  NpuMeHeHue  jl102UYecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornyeckue AecTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIMBATh  CYIICCTBEHHBIM  IMPU3HAK
Kiaccu(ukanyyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMymHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0 pemnieHus yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCHPYIOLIUE MPOTHBOpPEYHUE, MpodiemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCa, BBIIBICHUIO 3aBHUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPAa3BUTHE IPOIECCA, a TAKKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH()OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvle Oelicmeus, obecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJILHOU pabOThI MPU PEIICHUH YUEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeaesaTh BUIbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATH CBOM JICUCTBUS C JPYTMMHU UYICHAMU KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  IIO03HABATEJILHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —Iporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAICTBHOCTh M IEPIICHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpunupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIIYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapaJijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JJis
Kkinaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHIATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHMs] MHOTOIPAaHHMKOB METOJOM  CJENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJTUTHYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]la4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHUE TEOMETPUIECCKUX BEIMYMH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJTUTHUYECKHE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMua) ¢ TNpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOTI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKTbl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIararoiuX HECKOIBKO [IaroB PEIICHMS, €CIU YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOU (opMe.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAs MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; CheprudecKas MOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepsl U MI0CKOCTH.

OmneprpoBaTh MOHATUAMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXY IUIOIMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



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

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IpeoOpa3oBbIBaTH HH(POpMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBHUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSACHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeEHSTH MpaBUIO NapasuieienuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

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

PemaTte npocreimme reoMeTpudecKue 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0Ka3aTeJILCTBO MAaTEMATHUECKUX OTHOIIEHUN W
Hax0JICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3iiaM WiIu ajirfOpUuTMaM, NpUMEHss
W3BECTHBIE METObI ITPU PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs OpocTedIIMEe NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh MOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEaAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eck CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEaJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBaTh TOCTPOCHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpbl; peniaTh
MMPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIUYHMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B cTepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEMN
4 VYTIubl MeXAy MPSAMBIMHU U IUIOCKOCTSIMHU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE

HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 24

OO6bEMBI TEN 10 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 20 1

[ToBTOpeHME, 0000IIECHNE, 12 |

cucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabu
ble/
NPOBEPOYHbI
e padoTsl

[MpakTnye
cKHe
padoThbI

[JarTa usyyenus

IIo IIo ¢pakTy
IJIAHY (mara)
(Hemesin)

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTeJibHbIE

pecypchl

OCHOBHBIE IOHATHS
CTEpEOMETPHUH: TOUKA,
npsiMasi, III0CKOCTb,
npocrpaHcTso. IIpaBuna
M300paXeHHs HA PUCYHKAX:
n300pa’keHus MII0CKOCTEH,
napajenbHbIX MPSIMbIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[TonsTud: nepecexaromumecs
IIJIOCKOCTH, IEPECEKArIIUECs
npsiMasi ¥ IIOCKOCTh

[TonsTHs: nepecekaronmecs
IIJIOCKOCTH, NEPECEKArOIIUECS
npsMasi U MI0CKOCTh

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
nu300paxeHue
MHOFOFpaHHI/IKOB Ha
PUCYHKaX, Ha MMPOCKIIMOHHBIX
yepTekax




10

HauanbHble cBeieHus o Kkyoe
U IUpaMu/e, UX PasBEPTKU U
Mozenu. Ceuenust
MHOT'OI'PAaHHUKOB

HauvanbsHble cBeieHUS 0 KyOe
U TIUPaMU/IE, UX Pa3BEPTKH U
mopenn. CeueHus
MHOTOTPaHHUKOB

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUH CTECPEOMETPHHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U
CJICACTBUA U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH H
CJICACTBUA U3 HUX

ITousarue o6
AKCHOMAaTHYECKOM
MOCTPOCHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH H
CJIENICTBHS U3 HUX

11

B3aumHoe pacnionoxenue




12

13

14

IIPSMBIX B IPOCTPAHCTBE:
IIepECEKAOIIHECH,
IapaJuieIbHbIC U
CKPEILMBAOLIUECS PSIMbIE

[TapaymienpHOCTD MPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
napaijiCJIbHBIC ITPAMBIC B
IIPOCTPAHCTBE;
[apajuIeIbHOCTD TPEX MPSAMBIX

[TapannensHOCT NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamienbsHOCTH IPSIMO U
IUIOCKOCTH

VYTIbI ¢ COHANpaBICHHBIMU
CTOpOHAMHU

15

VYros Mexay NpsMbIMU B
MIPOCTPAHCTBE

16

17

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE
[TapannenbHOCTb MIIOCKOCTEN:
napauleJIbHbIE IJI0OCKOCTU

18

CaolicTBa napamieabHbIX
IIJIOCKOCTEN

19

IIpocreiimne
MPOCTPAHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTH: T€Tpa’ap, Kyo,
napasenenunes

10

20

IToctpoenue ceuenuit

10




21

22

23

[TocTpoenue ceuenui

Tematuyeckas npoBepoYHas
pabora o Teme "[Ipsmbie u

IJIOCKOCTH B IIPOCTPAHCTBE.

[TapannenabHOCTh NPSMBIX U

II0CcKOCTEN"

[IepnieHIUKyYIAPHOCTD NPSMOMN
Y TUIOCKOCTH:
NIEPIEHIUKYJIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

11

11

12

24

[IpsimMble napaienbHbIe U
NEPIEHAUKYIISIPHBIE K
IJIOCKOCTH

12

25

26

27

28

[IpsiMble napayenbHbIe U
NEPIEHAUKYIISIPHBIE K
IUIOCKOCTH

ITpusnax
NEPIEHANKYJIIPHOCTH IIPSIMOU
Y IJIOCKOCTH

IIpusnax
NEPIEHIUKYJIIPHOCTH IPSIMON
1 TUIOCKOCTH

Teopema o npsimoit
NEPIEHIUKYIIPHON
IIJIOCKOCTH

13

13

14

14

29

Teopema o npsimoit
MEePIECHINKYIISIPHON
MJIOCKOCTH

15




30

31

32

33

34

35

Teopema o mpsmMoi
NEPIEHANKYIJIIPHON
IIJIOCKOCTH
[lepnienaukymnsip u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH,
paccrosiHue OT NPSAMOU 110
IIJIOCKOCTH
[Tepnienqukyisap u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH,
paccrosiHue OT NPAMOU 110
IIJIOCKOCTH
Ilepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH J0 IIJIOCKOCTH,
paccTositHue OT MPAMOU 110
IIJIOCKOCTH
Ilepnenaukynsp u
HAKJIOHHBIE: pACCTOSIHUE OT
TOYKH JI0 IIJIOCKOCTH,
paccTositHue OT MPAMOU 110
MIJIOCKOCTH

VYTIIBI B IPOCTPAHCTBE: Yo
MEXy MPSMOI U MJIOCKOCTBIO

15

16

16

17

17

18

36

JIByrpaHHBIN yroJ, TMHEHHBIN
yroJ ABYTPaHHOIO YyIJia

18

37

JIByrpaHHbI{ yroJ, JMHEHHBINI
yroJ ABYTPaHHOTO yria

19




38

39

40

41

[lepneHAUKYISIPHOCTD
IIJIOCKOCTEW: MPU3HAK
MEPIECHANKYIISIPHOCTH JBYX
IJIOCKOCTEM
[lepneHAUKYISIPHOCTD
IJIOCKOCTEN: MpU3HAK
MEPIECHANKYIISIPHOCTH ABYX
TJIOCKOCTEM
[lepneHANKYISIPHOCTH
IJIOCKOCTEN: MpU3HaK
NEePHEHANKYJIIPHOCTH JABYX
TJIOCKOCTEM

Teopema o Tpéx
NEepHEHANKYIIIpax

19

20

20

21

42

43

44

45

Teopema o Tpéx
NepIEHINKYIIpax

Teopema o Tpéx
NepIEHINKYIIIpax
Temartuueckas mpoBepoyHast
paboTta mo Temam
"IlepnieHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEN" 1
"VT1iBl MeXAy NPSAMBIMU U
IJIOCKOCTSIMU"

[ToHsiTEe MHOTOTpaHHUKA,
OCHOBHBIE JJIEMEHTBI
MHOTI'OTpaHHHUKA, BBIITYKJIBIC 1
HEBBIITYKJIbIE MHOTOTPAaHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA

21

22

22

23




46

[Tpu3ma: n-yrojpHas npu3ma,
IpaHH 1 OCHOBAHUA HpI/ISMBI;
HpHMaSI 1 HAKJIOHHAA HpI/ISMBI;
OoKOBas U IOJIHAS
[IOBEPXHOCTb IIPU3MBI

23

47

48

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napasulesenuIe]l U ero
CBOMCTBaA

[Mupamuaa: n-yroiapHast
UPaMKJIa, TPAHH U
OCHOBAHHC HI/IpaMI/I,III)I;
OoKOBas U IOJIHAS
HOBCpXHOCTI) HI/IpaMI/II[BI;
[paBWIbHAs U YCEYEHHAs
npamuia

24

24

49

[IpaBUIIBHBIE MHOTOTPaHHUKMU:

MOHSITHE MTPABUIILHOTO
MHOTOTpaHHMKA; MPaBUIIbHAS
pu3Ma U1 NMpaBUiIbHAS
NIMPaMUJIa; IPABUIIbHAS
TpeyrojibHasi MMpaMuaa u
NPaBUIBHBIN TETpasip; Kyo

25

50

IIpencraBnenue o
IMPpaBUJIbHBIX
MHOT'OI'PAaHHHUKAX: OKTadp,
JOJIEKadP U UKOCAdIP.

25

51

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO

26




TOYKH, IPSMOH, IUTOCKOCTH.
DNEeMEHTBI CUMMETPUU B
nupamMuIax,
napaJulelenunesax,
NPaBUIBHBIX MHOTOIPaHHUKAX

52

53

54

Berurciienue 351eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JAuaroHaliv, yribl

[Tnomans 6OKOBOM
MOBEPXHOCTH U IOJTHOMN
MOBEPXHOCTH IPSIMOK
MIPU3MBI, IUTOIIA b OCHOBAHHIHA,
TeopemMa 0 OOKOBOM
MOBEPXHOCTH TPSAMOU TIPU3MBI

ITnomans 60KOBOI
MOBEPXHOCTU U OBEPXHOCTHU
MIPaBUIILHOMN MHUPAMUIBI,
Teopema O TUIoaau OOKOBOM
ITOBEPXHOCTH YCEUEHHON
TTUPAMHU/TBI

26

27

27

55

56

Temarnueckas mpoBepoUHas
paborarmo Teme
"MHororpaHHukn"

[TousaTtue 00 00BEME

28

28

57
58

O06bEM upamMu/Ibl

O0BEM TUpaMHUTBI

29
29

59

O0BEM TUpamMuabI

30

60

O06BEM nupamMuIb!

— | | | |

30




61
62

O0BEM TIPU3MBI

O06BEM pu3MBbI

31
31

63

64

O0BEM IPU3MBI

Temaruueckas mpoBepoyHas
pabora 1o Teme "OOBEMBI
MHOTOTPaHHUKOB"

32

32

65

[ToBTopenue, 0600IEHNE
CHCTEMAaTH3aIUs 3HAHUMA.
[TocTpoenue ceueHuit B
MHOTOTPaHHUKE

33

66

67

[ToBTopenue, 0600IEHNE
cucTeMaTu3alus 3HaHUM.
Brruncnenue paccTosHUMN:
MEXY IBYMsI TOUKaMH, OT
TOYKH JI0 NIPSMOM, OT TOUKH
JI0 MIJIOCKOCTH, MEKIY
CKPEIIMBAOIINUMUCS IPSIMBIMU

HTtorosast KOHTpoOJIbHASA
pabota

33

34

68

[ToBTOpenue, 0600IIEHNEe
CHCTEeMAaTH3aIus 3HAaHUHA.
Brlunciienne yrioB: Mexay
CKpEIIMBAOIIUMHUCS
MPSIMBIMH, MEX1Y TIPSIMOU U
MJIOCKOCTBIO, ABYTPaHHBIX
YTJIOB, YTJII0B MEXIY
IIOCKOCTSIMHU

34

OBIIEE KOJIMYECTBO YACOB

68




[10 ITIPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Jara usyyenus

DJIEKTPOHHbBIE
KonTposabHubie ITo ITo
uugposbie
Ne n/m Tema ypoka IIpakTHyeckue  miIaHy paxrty
Bcero oOpa3oBaTe/ibHbIE
NpoBepoYHbIe  PadoOThI (uemensi) (mara) pecypehI
padoThI
Cdepa u map: ueHtp, 1
paauyc, TuameTp; Iiouaab 1
MOBEPXHOCTHU Chepbl
Cdepa u map: ueHtp, 1
paauyc, TuameTp; Iioaab 1
MOBEPXHOCTHU CHEPbI
B3aumHoe pacnionoxxenue 1
cdepsl U MIOCKOCTH; 5
KacaTeNbHasl MI0CKOCTh K
cdepe; mnomaab cheps
B3aumHoe pacnionoxxenue 1
chepsl 1 MITOCKOCTH;
KacaTeJbHast MI0CKOCTh K 2
cdepe; maomanb cheps
N3ob6paxenue chepsl, mapa 1
Ha 1ockocTh. CeueHus 3
nrapa
N3obpaxkenue chepsl, mapa 1
Ha 1ockocTh. CeueHus 3
nrapa
[unuHeapudeckas ! 4




MOBEPXHOCTh, 00pa3yrolue
UWIMHIPUYECKON
MMOBEPXHOCTH, OCh
HWJIMHIPUYECKON
MMOBEPXHOCTHU

Hunuaapuyueckas
MOBEPXHOCTh, 00pa3yromme
UWJIAHAPUYECKON
MMOBEPXHOCTH, OCh
UWIMHIPUYECKON
MOBEPXHOCTHU

Hunusap: ocHOBaHUS U
0OOKOBast MOBEPXHOCTb,
00pa3yromas 1 OCh; MJI0IIA b
OOKOBOH U MOITHON
MOBEPXHOCTHU

10

Hunusap: ocHOBaHUS U
0OO0KOBast MOBEPXHOCTb,
00pa3yromas 1 OCh; MJI0IIA/b
OOKOBOI M MOJTHOM
MOBEPXHOCTH

11

N3o0pakeHue mummHIpa Ha
mockocTH. Pa3zBéprka
nunHapa. CeyeHus
IUATUHAPA (TTIOCKOCTBIO,
napajuieJIbHON Win
NEepHEHIUKYISIPHON OCH
HUATTUHIPA)




12

N300paxeHne nUINHApPA HA
mockocTu. Pazséprka
uunuHapa. CeueHust
UUATUHAPA (TTIOCKOCTBIO,
NapajuieIbHON UIn
NEePHEHIUKYISIPHON OCH
AJTUHIPA)

13

Konnueckast noBEpXHOCTB,
00pa3yrolne KOHUIEeCKOM
[IOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

14

Konnueckast nOBEpXHOCTB,
00pa3yrolne KOHUIEeCKOM
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOW MTOBEPXHOCTU

15

16

17

Konyc: ocHOBanue u
BEpIIINHA, O0pa3yromas u
0Ch; IIJI0IaJ b OOKOBOH U
IIOJIHOM ITOBEPXHOCTH

Konyc: ocHOBaHue u
BEpIlIMHA, 00pa3yromas u
0Cb; IIJIOIab OOKOBOM U
MTOJIHOW ITOBEPXHOCTH

Y ceu€HHBIN KOHYC:
00pa3yroIire U BhICOTa;
OCHOBaHMA U OOKOBas
MIOBEPXHOCTh

18

Y ceu€HHBIN KOHYC:
00pa3yroIire U BhICOTA;




19

20

OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHre KoHyca Ha
iockocty. Pa3BépTka
KoHyca. CeueHus: KOHyca
(MI0CKOCTHI0, NapaIeIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

N300pakeHre KoHyca Ha
IUIOCKOCTH. Pa3BEpTKa
KoHyca. CeueHus KOHyca
(MII0CKOCTHIO0, MAapaJLIeIbHOM
OCHOBAHHUIO, U IMJIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPIINHY)

10

10

21

22

Kom6unarus ten BpaieHus
Y MHOTOI'PAHHUKOB

KOM6I/IHaI_II/I$I TCJI BpallICHUA
U MHOTOTPaHHUKOB

11

11

23

MHororpaHHuK, OMCaHHBIN
0Ko0JI0 cepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK
WIH B TE€JIO BpallleHUs

12

24

MHororpaHHuK, OMCaHHBIN
okoJ1o cepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK
WIH B TE€JIO BpallleHUs

12




25

26

27

[Toustie 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Teln

[Toustie 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tel

[Toustre 00 00BEME.
OcCHOBHBIE CBOWCTBA
00BEMOB Ten

13

13

14

28

29

30

O06BEM IuIMHApa, KOHYCa

O06BEM IuIMHApa, KOHYCa

O0OBEM 1mapa ¥ TIonaIb
cdepsl

14

15

15

31

O0bEM 1mapa u oAb
cdepsl

16

32

[Tono6ubIe Tena B
npoctpancTBe. COOTHOIICHUS
MEXTy TUTOTIAISIMHU
MMOBEPXHOCTEH, 00bEMaMM
MMOJOOHBIX TEN

16

33

34

Temaruueckas mpoBepoyHas
pabora o Temam "Temna
BparieHus" u "O0bembl Ten"

BexkTop Ha niockoctu u B
IIPOCTPAHCTBE

17

17

35

BekTop Ha miockocTH U B
MIPOCTPAHCTBE

18




36

37

CrnoxeHue U BBIYUTaHHUE
BEKTOPOB
CrnoxeHue U BBIYUTaHHE
BEKTOPOB

18

19

38

39

40

41

YMHOKEHUE BEKTOPA Ha
YUCIIO0

YMHOXEHUE BCKTOpa Ha
YHUCJIO

Paznoxenue BekTopa 1o
TpEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuio
napasuiesienumnena

Pa3znosxenne BexTopa 1o
TPEM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuio
napajuiesenumnenia

19

20

20

21

42

Pemenne 3amay, cBI3aHHBIX C
NPUMEHEHUEM TIPABUII
JIEHCTBUN C BEKTOPAMHU

21

43

44

Pemenne 3amay, cBI3aHHBIX C
MIPUMEHEHUEM TPABUIT
JIEHCTBHUM C BEKTOPAMU

[IpsimoyromnpHas cucreMa
KOOPJIMHAT B IPOCTPAHCTBE.
KoopanHats! BekTopa.
[Tpocreiimue 3agauu B
KOOpAMHATAX

22

22

45

[IpssmoyronbHas cucrema

23




46

47

KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1auu B
KOoOopauHaTax

YTro1 Mexay BEKTOPaMHU.
CkanspHoe Mpou3BeieHNe
BEKTOPOB

Yroa Mexay BeKTOpamH.

CKanﬁpHoe IIPOU3BCIACHUC
BCKTOpPOB

23

24

48

Brluucnenue yrios Mexay
IIPSAMBIMH U TUIOCKOCTSMH

24

49

50

51

Breluucnenue yrios Mexay
MPSAMBIMH U TUIOCKOCTSMH

KoopannatHo-BEKTOpPHBII
METO/1 NIPU PELICHUH
F€OMETPUUYECKHX 3a/1a4
KoopanaaTHO-BEKTOPHBIN
METO/1 IIPU PELICHUH
FeOMETPUUYECKHX 3a/1a4

25

25

26

52

TemaTnyeckas MpoBepoYHas
paborta o Teme "BekTopsl u
KOOpJMHATHI B
npocTpaHcTae”

26

53

[ToBTOpenwue, 0600IIEHNE 1
CHCTEeMAaTH3aIus 3HAaHUH.
OcHoBHbIE GUTYPHI, (PaKTHI,
TEOpEMBI Kypca

27




54

55

56

IIAaHUMETPHUN

[ToBTOpeHue, 0600IICHNE 1
cUCTeMaTH3aIHs 3HaHUH.
OcHoBHbIE GUTYPHI, (PAKTHI,
TEOpPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpenue, 0600IICHNE U
cUcTeMaTH3aIlus 3HaHUH.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHue, 0600IICHNE 1
CHCTEMaTH3allns 3HAHUHA.
3anauu MIaHUMETPUHU U
METO/IbI UX PEIICHUS

27

28

28

57

[ToBTOpenue, o6o0IIeHNE 1
cHUcTeMaTU3alurs 3HaHH.
3ajauu IaHUMETPUH U
METO/Ibl UX PELIEHUS

29

58

[ToBTOpenue, o6o0IIeHNE 1
CcHUCTeMaTU3alus 3HaHH.
3aiauu IaHUMETPUH U
METO/Ibl UX PELIEHUS

29

59

[ToBTOpeHme, 0600IIEHNE 1
CUCTEeMAaTH3aInsI 3HaHWH.
3amaun IaHUMETPHUH |
METOJIbI UX PEIICHHUS

30

60

[ToBTOpeHme, 0600IICHNE 1
CUCTEMaTH3alys 3HaHUH.

30




61

OcHoBHbIE GUTYPHI, (PAKTHI,
TEOpEMBI Kypca
CTEpEeOMETPUU

[ToBTOpEHME, 0000IICHUE 1
cUCTeMaTH3aIHs 3HaHUH.
OcHoBHbIE GUTYPHI, (PAKTHI,
TEOPEMBI Kypca CTePEOMETPHH

31

62

63

[ToBTOpeHue, 0600IICHNE 1
cucTeMaTu3alus 3HaHUM.
OcHoBHBIE GUTYPHI, HAKTHL,
TEOPEMBI Kypca CTEepEOMETPUHN

[ToBTOpEHME, 0000IICHUE 1
CHCTeMaTh3alys 3HAHHM.
OcHoBHbI€ QUTYpBI, PaKTHI,
TEOPEMBI Kypca CTePEOMETPHH

31

32

64

[ToBTOpenue, o6o0IIeHNE 1
cUCTEeMaTU3alus 3HaHUM.
OcHoBHBIE QUTYPBI, HAKTHI,
TEOpPEMBI Kypca CTEepeOMEeTpUH

32

65

66

[ToBTOpeHnue, 06001IEeHNE U
CcHUCTeMaTU3alus 3HaHH.
OcHoBHbIE QUTYPBI, PaKTHI,
TEOPEMBI Kypca CTEepEOMETPUH

Hrorosast KOHTpOJIbHASA
pabota

33

33




[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHuH.

67 OcHoBHBIE GUTYPHI, HAKTHL, 34
TEOpPEMBI Kypca
CTEpEeOMETPUHN
[ToBTOpEHME, 0000IIICHUE 1

68 34

cUCTeMaTHU3alus 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: airedpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHS.
I'eometpus, 10-11 kmaccwl/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AkunoHepHoe o6mectBo «M3narensctBo «IIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Metonunueckue pekomennanuu. 10-11 kmaces! (k yueoHuky Atanacsa JI. C. )
AranacsH JI.C., byry3os B.®., Kagomues C.b. u ap.

Knacc: 10, 11

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 460837604057956529703830632163952415623550190566
Bnageney Poroea Eneqa HukonaeeHa

OedcTerTened C19.10.2023 no 18.10.2024
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