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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHoro kypca «l'eomerpusi» 6a30BOro ypoBHS st
obyuarommxcst 10 —11 kmaccoB pa3pabotaHa Ha ocHOBe DenepaabHOIO
TOCY/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAapTa CPEAHEro 001ero oopa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABIBISIEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, M TPAJAMIMA POCCUMCKOTO 0O0pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieynBaeT OBJIaJICHUE KIIOYEBBIMU KOMIIETECHIUSMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUsI M HENPEPHIBHOIO 0Opa3oBaHUS,
LEJTOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U I[O3HABATEIbHOTO Pa3BUTHUSA
JUYHOCTH O0YyYarOmMnXCs.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUUYECKONM 3HAYUMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUEHUS T€OMETPUH B HAIPaBJICHUU JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (GOpMHpPOBaHUSA (PYHKIMOHAJIBHON MaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHHSI APYTUX yUeOHBIX TUCHUIUINH. Pa3BuTHe y oOyuarommuxcs
IPABWIBHBIX MPEJCTaBICHUNA O CYIIHOCTH M MPOUCXOKIECHUH T€OMETPUUYECKHUX
abcTpakiuii, COOTHOLICHUH PEATbHOTO M HUACAIBHOTO, XapaKTepe OTPaKEHMs
MAaTEMATUYECKOM HAyKOW SIBJICHUA MW TPOLECCOB PEATBHOTO MHUpPa, MECTE
T€OMETPUU B CUCTEME HAyK M POJIM MAaTEMaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYTHOT'O MUPOBO33PECHHUS
yyaluxcs, a TakKe KauecTB MBIIUICHUS, HEOOXOAUMBIX JMJis ajanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK Kak oOOeCleYyMBaeT BO3MOXHOCTh HW3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormueckoe MbIIUIeHHE, (opMHpyeMOoe NpH H3YYEHHH OO0YyYarolUMHUCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKICHUI
B XOJ€ pEIICHUS TeOMETPUUYECKUX 3aJad, YMEHHE BBIIBUraThb W OIPOBEPrarh
THIOTE3bl HETOCPEICTBEHHO HCIIOJB3YIOTCA TPH PEHICHHH 3a/ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AEATeNbHOCTH 4denoBeka. OpueHTaluMs 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaibHOro ObITHsA, (opMa
OTPaKEHUS OKPYXAIOLIEro MHpa, YCIOBHME YCHEIIHOTO MO3HAHHUA U aKTHUBHOTO
npeoOpazoBaHus  AeiicTBuTenbHOCTU.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEAMHSIET pa3Hble BHAbI y4eOHOW M TPYAOBOHM JESATEIBbHOCTH,



SBJIIETCSI OJAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAYECTB, MOITOMY aKTyaJlbHA
3alaya (popMuUpOBaHUS y O0OyYarOUUMXCsl MPOCTPAHCTBEHHOTO MBIIIJICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOT0 KOMIIOHEHTAa B
MOJATOTOBKE K MPAKTUYECKON JEATEILHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

[leas ocBoeHusi mporpamMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypOBHE 00yueHus — 00I1e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcss  4epe3  obecreuyeHHe  BO3MOXXKHOCTH  NPUOOpETEHHs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JICWCTBHM,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOKEHUST 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM HUCTIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma 1O TeoMeTpuuM Ha 0a30BOM YpOBHE TMpeaHA3HAUCHA IS
OOyYaroIIMXCsl CPEIHEH MTKOJBI, HE MCIBITHIBABIINX 3HAYMTEILHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTH OOIIIME€ MaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
CO cHeuuPuKod TEOMETpUHM UM HEOOXOJUMBIE I KU3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YYHTh T€OMETPHIO OoJiee
IyOOKO, €CIM B JallbHEUIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHYCCKHUX
3HAHUX B MPOPECCUOHATBHON JAEATEIHHOCTH.

JlocTikeHne 1eNd  OCBOCHHSI TMPOrpaMMbl  0OECIeUUBACTCs pEIICHUEM
COOTBETCTBYIOIIUX 3adad. [IpUOpPUTETHBIMH 3aJadyaMu  OCBOEHHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBastOTCS:

e (opMupoBaHMEe TpEACTaBICHUS O TEOMETPHM KaK dYacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHHE TpEACTABICHUS O MHOTOTPAHHUKAX W TENaX BpaIlcHUS
KaK 0 BRXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, MMO3BOJSIONIUX OMHUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHue yMeHHs paclio3HaBaTh HAa 4YEPTEKaxX, MOJEIAX H B
peaTbHOM MHPE MHOTOTPAHHHMKH U TeJIa BpaIlCHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSIMH O
MHOTOTPaHHHUKAX W TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUC aJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aj]ad;
dbopMHupoBaHUEe yMEHHUS TPOBOJUTH  HECJOXKHBIE JOKa3aTeIbHBIC
pacCyXJieHHusT B XOJIe PCIICHUS CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
MIPAKTUYCCKUM COJCP)KaHUEM;

e pa3BUTHE  HUHTEJUIEKTyaJIbHBIX U  TBOPYECKHX CIIOCOOHOCTEM
oOy4JaromMxcs, MO3HABAaTEIbHOM  AKTUBHOCTHU,  MCCIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



e (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEeNeBaHTHOM
F€OMETPUU: YMEHHE PACIO3HABAaTh MPOSABJICHUS TIE€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTYyallUsIX M TMPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTeH, (OopMynHpoBaTh WX Ha A3BIKE
TEOMETPUHU U CO34aBaTh Nr€OMETPUUECKUE MOJAEIIH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKUM ammapar i PEUICHUS MPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHUs 3aJay, pelIacMblIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Tpennourenue oTAAETCSA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHME MNPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
yYallUXCs B Kypce€ CTEPEOMETPUM INPOBOAUTCS 3a CUET pEIICHHs 3a1ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEpUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMTCA C ONOPOM Ha
HaIJISIHOCTh, a OINEpUpPOBaHUE O00pa3oM — B YCJIOBUSIX OTBJICYECHHS OT
HaIJISIIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHBIE conepkaTenbHble TuHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMble U TIIOCKOCTH B IMPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUN
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpEeHEro 00IIero oopazoBanusl.

Conepxanue 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjbTaTaM
OCBOEHHUS pabodeil mporpamMmbl, pacHpelel€HHbBIM 10 ToiaMm oOyuYeHwus,
CTPYKTYpUPOBAHO TakuUM o0OOpa3oM, 4YTOOBl OBJAJE€HHE T'€OMETPUUYECKUMU
MOHATUSIMU U HaBBIKAMHU OCYUIECTBIISIOCH MOCJEA0BATENbHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPE/CTaBICHUN OOydaroluXcs, paciuupsis u
yriay6usist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudeHnue reometpun oTBOoauTCS 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezeno B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimblie ¥ JIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE  TIOHATHUSI ~ cTepeoMeTpuu. Touka, mpsiMasi, TUIOCKOCTh,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMAaTHYECKOM TOCTPOCHHH CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHWe TMpSAMBIX B NPOCTPAHCTBE: MEPECEKAOIIHNECS,
napajulelibHble M CKpelmmBarommecs mnpsmeie. [lapamiensHOCTh NOpSIMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAapaUICNIbHbIE MOpPsIMBIE B  IMPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPSMBIX; MAPAILICTBHOCTh MPSIMOM U TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY IPSAMBIMU B IIPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEN: IapajijieIbHbIC IJIOCKOCTH; CBOWCTBA
napajiebHbIX TUIockocTei. [IpocTteilmne mnpocTpaHCcTBeHHbIE (QUTYpBHl  Ha
MJIOCKOCTH: T€TpadIp, KyO, Mapasieenumnei; IOCTPOCHUE CEUEHUH.

[lepneHAUKYIAPHOCTD NPSIMOU U IUIOCKOCTH: NEPIICHAUKYJISIPHBIE MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHbIE W TEPICHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TPSAMOM H IIJIOCKOCTH, TE€OpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXIAY MNPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yroj, JIMHEWHBIM yrojl  JIBYIPAHHOTO  yIJia.
[lepnieHaUKYISIp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TpoeKuust  (GUrypbl  Ha  IJIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: NPU3HAK  MEPNEHAUKYJISIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa o TpEX MepHeHINKYJIApax.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKAa MHOrOrpaHHuka. [Ipusma: n-yrosmapHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIPsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapautenenunen, MPSMOYTOJIbHBIN
napajjiesienunes U ero cpoiictBa. Ilupamupa: N-yrosibHasg nupamuaa, TPaHU U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs U TOJIHAS TOBEPXHOCTH MUPAMUJIBL; PABUIIbHAS U
yceuéHHass nupamMuga. OJIEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuibHBIC
MHOTOTPaHHHUKH: TOHSATHE MPABUIBHOIO MHOIOTPAHHUWKA; MPABUJIbHAS MpPU3MA U
MpaBUIbHAS TNHPAMUJA; TpaBWIbHAs TPEYroJibHas NUpaMHAa W MPABUIbHBIN
terpasap; KyO. IlpencraBieHue O MNpaBWIBHBIX MHOTOTPaHHUKAX: OKTAdIp,
noaeka’ap 1 ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHUAAX, NapajuieNeuIenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Beruncnenre SJ€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAaroHaM, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI,
IJIOIAJh OCHOBAaHUW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSIMOM MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTHM W TMOBEPXHOCTH MPAaBUIBHOM MNMUpaMUIBI,
TeopeMa O IUIomanu yceu€HHoMl mnupamuabl. [lonsitue 006 o00bEMe. OOBEM
UPaMUIbI, TTPU3MEI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KUIIACC

Tesia Bpalmenust

[nnuHaapuyeckas ITOBEPXHOCTB, oOpasyromue HAJIMHIPUIECKON
MOBEPXHOCTH, OCh IWIMHAPUYICCKON TMOBepXHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBas TOBEPXHOCTh, OOpa3ylolias MU OCb, IUIONaAhL OOKOBOW M TIOJHOMU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUWE U BepIlIMHA, 00pa3yroIas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye 1 BICOTa; OCHOBAHUS U OOKOBAs IOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUaMETp; IUIOIIAIb MOBEPXHOCTU CQEpHI.
B3auMHuoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 ChEpPHI.

N3o00paskeHne Ten BpallieHUs Ha TUIOCKOCTH. Pa3BépTka nMuamMHApPa M KOHYCA.

KoMOuHanun Tenm BpamieHWs ©W  MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIllCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSMOYTOJIBHOTO Tapajienenunena u ciaeactBuss u3 He€. OObEM 1mIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TogoOuble Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (OapaJUleIbHO M MEPIEHIUKYISIPHO OCH), CEUYEHUS
KoHyca (TapajuieIbHOC OCHOBAHHMIO M TPOXOJAINEE 4Yepe3 BEPIIMHY), CCUCHUS
nrapa.

BekTOopbl H KOOPAUHATHI B MIPOCTPAHCTBE

BekTop Ha mimockocT U B mpocTpancTBe. CloKeHNEe U BHIYUTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YUCIO. PasnokeHne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuno mapamtenenunena. Pemienwe 3agad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBui JEUCTBUU ¢ Bekropamu. IIpsiMmoyrosibHas cucrtema



KoopauHaT B mnpoctpanHcTBe. Koopamnater BekTopa. [lpocreiimme 3agaum B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJIbTaTbl OCBOCHHUS IMpOrpaMMbl y4yeOHOTO TmpeaMera
«MareMaTnka» XxapakTepu3yroTCcs:

I'paxxnanckoe Bocnnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUUMCKOro OOLIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHHMH,
IpoLeayp TpaXkIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaKaaHCKOU UICHTUYHOCTH, YBOXKEHUS K
IIPOLJIOMY Y HACTOAILIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKOW MAaTEMaTHUYECKOU IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOrO  TMOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKH U IESITEITbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAS ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peleHnH, paccyXIeHNN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTEeMaTHYECKHWe 3HAHUA B
WHTEpecax 370pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBbIO (3I0POBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHI U

OT/bIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3nuecKkoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOMN
JESATEIIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IICHHOCTH TPYAOTIOOMS; WHTEPECOM K
pa3nuuHbiM  chepam  MpPOo(EecCHOHAIBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymeld mpodeccud H pPealr30BbIBATh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,



TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0pa3oBaHUI0 U
caMOOOpPa30BaHUI0 HAa MPOTSHDKEHUM BCEU JKU3HM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCTIMTAHNE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHUS
COITUAJIEHO-IKOHOMHUYECKUX TPOIIECCOB HAa COCTOSHHE MPUPOJHOM M COIHMATBLHON
Cpembl, OCO3HaHHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMPodIieM;
OpHCHTAIMCH Ha MPUMCHCHHE MaTeMAaTHYSCKUX 3HAHHWW I PEHICHHS 3ajJad B
00JIACTH OKpYJ)KAaIOIIeH Cpenbl, IUIAHUPOBAHHMS TOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX MTOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO TMO3HAHHUSI:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HaykKH MW  OOIICCTBCHHOM IPAKTUKHA, I[MOHUMaHHEM
MaTeMaTHYECKOH HayKH Kak c]epbl 4YeIOoBEUeCKOH ICSITeNbHOCTH, JTarloB e
pPa3BUTHS W 3HAYUMOCTH JUIS DPA3BUTHUS IMBWIM3AIMH, OBJAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJIbTYypOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh TPOCKTHYI0 M HCCIEIOBATECIBCKYIO ICSTEIHHOCTD
WHWBHUIYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMbl Yy4eOHOTO MpeaMmeTa
«Marematuka XapaKTEePU3YIOTCSA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuusepcarvnvie  noznaseamenwvuvie  Oeiicmeus, — obecnedusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 O0OYUAIOWUXCS  (0CBOEHUE
Memo008  NO3HAHUA  OKPYHCAIOWje20  Mupa,  HpUMEHeHUue  JI02UYecKUXx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jloruyeckue 1eicTBUA:

e BBIABIISITH U XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIY TMOHATUAMH; (OPMYIUPOBATH
OTIpEJICICHUs]  TOHSATUW; YCTAHABIHMBATh CYIICCTBEHHBIM  MPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA JUIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymupoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTUBOpeYrsi B (¢akTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npejiaratb ~ KpUTepUM  JJIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JI€JIaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
OPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboIee MOAXOMANMI ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ncciieqoBare/ibCKue AeiicTBUA:

e HCIIOJB30BATh BONPOCHI KaK HUCCIEAOBATEIIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyarpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUre, MpodiIeMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO pPe3yIbTaTaM
POBENEHHOTO HAOJIOJEHUSA, WCCIEAOBaHUsS, OLIEHMBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE IMPOLECCA, & TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanueii:

e BBIABIATH AehUIMUTH UH(GOPMAIIUU, JTAHHBIX, HEOOXOIUMBIX HJis OTBETA
Ha BOIIPOC U JJIsI PEILICHHUS 3a/1a4u;

e BbIOMpaTh UH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THIIOB,
aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MH(OOPMALINIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEIICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJIEKHOCTD uHbopMaIuu 1o CaMOCTOSITETIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  Yuueepcanvnvie  KOMMyHUKamuemvle  Oelicmsus,  obecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0menue:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTHUPOBATH MOJyYEHHBIN pe3yIbTaT;

B X0JI€ 00CY>KJIeHHU 3a7aBaTh BOIIPOCHI 0 CYIIECTBY 00CYKIAEMOIl TEMBI,
poO0JIeMBbl, perraeMoi 3aj1a4u, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pELICHMs; COMOCTaBISATh CBOU CYXIEHHUS C CYXACHHSIMHU JPYTHUX
YYaCTHHKOB JUaora, OOHapyKMBaTh pa3jiMuMe W CXOJCTBO IMO3HIIHMA; B
KOPpEKTHOU popMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
NPEACTABIATh  PE3YyJbTAaThl  PEIICHWS  3aJayd,  OJKCIEpPUMEHTA,
UCCIIEJOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHMBUyaJIbHON pabOThI IPU pElICHUN y4eOHBIX 3a/1a4; MPUHUMATD 11€JTb
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATh OPraHU3aldI0 COBMECTHOMN
paboThI, pacpeAenaTs BUILI paboT, JOTOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;
y4acTBOBaTh B IPYIIOBHIX opMax padoThl (00CYykIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJIHATH CBOIO 4YacTh pPaOOTHI U
KOOPJIMHUPOBATh CBOW JIEHCTBHSI C JPYTUMH Yi€HAMHU KOMAaH/IbI,
OIICHMBATh KA4E€CTBO CBOETO BKJaJa B OOIIMA MPOMYKT MO KPUTEPHSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pezynamuenvle Oeticmeus, obecneuugarom

qbopmupoeaﬂue CMbBICII06bIX YCNAHOB0K U IHCUZHEHHBIX HABBLIKOB IUHHOCNIU .

Camoopranusanus:

COCTABJISIT IJIaH, AJITOPUTM PEILICHUS 3a7a4u, BHIOUPATH CIIOCO0 PEIICHHUS
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIECHUN C YYETOM HOBOU
uH(pOpMaLIUH.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMHM  II03HABATCIIPHOM peduieKkcMM KaK  OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI —Ipolecca U
pe3yabTara pelueHrusl MaTeEMaTUUECKOM 3a/1auu;

NpEABUNIETh TPYJIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, JAaHHBIX, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yNbTaTa IEIU U YCIOBUSM, OOBSICHATH
OPUYUHBI JOCTHKEHUS WM HEIOCTHUKEHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

OmnepupoBaTh NOHATUSAMU: TOUKA, IPSAMas, IJIOCKOCTb.

[IpuMEHATh AKCMOMBI CTEPEOMETPUM U CJHEACTBUS W3 HUX IPHU pPELICHUU
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccudumnmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TPaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yIja; JUHEMHBIA yrojl ABYTPAHHOIO yIja; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBIIYKJIBIA M  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHMKOB (MHpaMula; MPHU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumnupoBaT ~ MHOTOTpaHHMKH,  BBIOMpasl ~ OCHOBaHUS iAo
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeIeIUIeabl).

OnepupoBath MOHATUAMHU: CEKYIAsl NIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHUKOB METOJOM  CIEAOB, BBIIOJHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a71aun Ha HaXOXKJEHHE TEOMETPUUECKUX BEJIMYUH N0 00pa3iam Win
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHATUTUYECKHE METOJbl MPH PpPELICHUHU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYUCIEHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a7aun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO o0pa3nam Wiu
QITOPUTMAaM, HPHUMEHSS W3BECTHBIE AHAIWTUYECKHE METOJbl IPH PELIECHUU
CTAaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYUCIEHUE YIJIOB  MEXAY
CKPEILMBAIOIIMUMUCSA HPSIMBIMU, MEXIy MNPAMOM M  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnsate 00bEMBI U MJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nUpaMyua) € TMpUMEHEHUEM (QOpMys; BBIYMCIATH COOTHOLIEHMS] MEXAY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUsS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKThl JUId PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIaralolIuX HECKOIBKO [IAr0B PEIICHMS], €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP NpPOCTEWIIHE NPOTPaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPHUPOIE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IprMeHATH IOJIyYEHHBIE 3HAHM Ha IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE IOHATHS B MPOLECCE IIOWCKA PEIICHUS
MaTE€MaTUYeCKH CQPOPMYJIMPOBAHHOM MPOOIEMBbI, MOJIEIUPOBATH pEaJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MCCIENOBAaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara aireopbl; peuarhb
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KJIACC

OnepupoBaTh MNOHATHAMHU: LMJIMHAPHUYECKAss MOBEPXHOCThb, OOpa3yroume
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LWIMHIP;  KOHUYECKas  ITOBEPXHOCTH,
oOpa3ymolire KOHUYeCKONH MOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KinaccudunmpoBaTh B3aMHOE pacosiokeHue chepsl U IIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME INAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Boluncnsate  00BEMBI M MJIOIIAAM  TOBEPXHOCTEH  Tel  BpalleHus,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMy.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaILCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMIAIASIMHU MOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEIL.



N300paxaTh u3yyaemble (PUTYypbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIONMHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JOEWCTBUSA CIHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATh IpaBUIIO MapajuICIEIUIIEA.

OrnepupoBaTh NOHATUAMM: IEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXAY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEAECHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT.

[IpumensaTh reoMeTpuueckue (axkThl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIbKO IaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Peware mpocreiime reoMeTpUYECKHE 3aa4d Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3azaum Ha J0KA3aTesIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH [0 00pa3liam WM alropuTMam, IpUMEHss
W3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IpumeHATP OpOCTEHIIME MPOrpPaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOONTHE HpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKWA3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HW3YYEHHBIE TOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCcKu C(HOPMYIMpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallMd Ha s3bIKE T'E€OMETPUHU, MCCIENOBaTh IOCTPOECHHBIE MOJEIH C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUHN U TEOpEM, arlnapara anreopbl; pemarhb
MIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3aesioB U TeM JeKkTpoHHbIE (IU(PPOBbIE)
Kourposbnubie | IIpakTuyeckue
n/n NMPOrpamMMbIl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThbI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
2 HpsMbIe 1 11A0CKOCTH B HpOCTpaHCTBe'U 12 1 https://m.edso00.ru/WT7NSO14T
[TapaniensHOCTh NPSMBIX U IIIOCKOCTEN
3 HepHeHMIfyMpHOCTL TPAMBIX H 12 https://m.edsoo.ru/V611APUCD
TUIOCKOCTEH
4 Vsl MeXay OpSIMBIMU U TIOCKOCTSMHU 10 1 https://m.eds00.ru/R3SMETBTQ
5 MHoTrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9US5FB2
6 O0BbEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
7 [ToBTOpEHME: CEUEHHUsI, PACCTOSIHUSA U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acos

dyeKTPOHHBbIE (HU(pPOBHIE)

Ne ni/mn Konrpoabnbie | IIpakrnyeckue

MPOrpamMMblI Bcero odpa3oBaTebHbIE pecypchl
padoThI padoThI
Tena Bpamienus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMBI TN 3) 1 https://m.edsoo.ru/BOORVIYC9
BEKTOPEI M KOOPAMHATE B 10 1 https://m.eds00.ru/ANCLAGOMF
MIPOCTPAHCTBE
I1
oBTOpeiie, oboduierite, 7 1 https://m.eds00.ru/DORV3P725

cUCcTeMaTH3aIus 3HAHUI

OBILIEE KOJIMYECTBO HACOB I10 34 3 0

[TPOI'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJsbHbIe

Bcero
padoTsbI

IMpakTuyeckne
padoThbI

Jlara
H3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

OCHOBHBIE TIOHSTHUS
CTEPEOMETPHUU: TOUKA, IPSMas,
IUIOCKOCTh, MPOCTPAHCTBO.
[IpaBuna usoOpakeHus Ha
PHUCYHKaX: U300pakeHUs
TUIOCKOCTEH, apajuieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsaTus: nepecekaromuecs
IJIOCKOCTH, IIEPECEKAOLIUECS
psiMasi U IJI0CKOCTh

https://m.edsoo.ru/NR6VJIYCGK

[TonsTus: MEepeCCKaronmeca
IJIOCKOCTH, IICPECCKAIOIINECA
npsMasd 1 1miI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTI'OrpaHHUKaMH,
I/I306pa)KeHI/Ie MHOT'OT'PpaHHUKOB
Ha PUCYHKAX, Ha NIPOCKIMOHHBIX
qepTeCIKax

https://m.edsoo.ru/KMUQPILLO

HavanbsHbie cBeieHus o Kyoe u
nupamMue, uX pa3BEPTKU U
monaenn. CedueHust
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2IJNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HauanbsHble cBeieHUs 0 KyOe 1
MUPaMHUJIE, UX Pa3BEPTKH U
mopenn. CeueHust
MHOTOTPaHHHKOB

https://m.edsoo.ru/IMQ3AJ3S5

[TonsiTre 06 akCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIE/ICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUHN CTCPCOMCTPHM:
AKCHOMBI CTCPCOMECTPHUU U
CJIICACTBHA U3 HUX

https://m.edsoo.ru/DUKAX7QE1

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOECHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U
CIIEZICTBUS M3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

ITonsiTre 00 akCHOMAaTHUECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HAX

https://m.edsoo.ru/I3A98J6Z9

11

B3aumHoe pacnonoxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs, napauieabHble
Y CKpEINBAIOIINECS MPSIMbIE

https://m.edsoo.ru/lUIW8KR5Q

12

[TapaeapHOCTB NPSIMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE:
napajuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MApaJJIEIbHOCTh
TPEX MPSAMBIX

https://m.edso00.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[TapannensHOCTh MPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 N https://m.edsoo.ru/PO5J6D23U
[TapamienbHOCTL IPAMOMN U
IJIOCKOCTH
v e

14 HIBL O CORATPABIICHIRIMH https://m.edsoo.ru/LLJAVHVBW
CTOpPOHaMH

15 YTOI MEAAY HPAMBIMH B https://m.edsoo.ru/KGIJM8OEUK
IIPOCTPAHCTBE
v

16 FOIT MY TIPAMBIMI B https://m.edsoo.ru/24LVWH9V8
MIPOCTPAHCTBE
[Tapame W:

17 PAICIBHOCTE TIOCKOCTEH https://m.eds00.ru/BUSTQIHZT
napasuieNbHbIe MII0CKOCTH
Croii

18 BOHCTBA ljapameﬂbHHX https://m.edsoo.ru/O0KQQK2ABA
TUIOCKOCTEH
IIpocreiiline TpOCTpaHCTBEHHbIE

19 (GuUryphl Ha TNIOCKOCTHU: TETPadIp, https://m.edsoo.ru/MRT13XP79
KyO, mapasuiesnenumnes

20 [TocTpoenue ceueHwmit https://m.edsoo.ru/DI3AX05J8

21 IToctpoenue ceuenuit https://m.edsoo.ru/20GC3ZP9P
KonrtponsHas paboTa o teme
HH

22 PAMBIC 1 ILIOCKOCTH B https://m.edsoo.ru/BI405QJEB
npoctpanctse. [lapannensHoCTh
HPSMBIX U IIOCKOCTEN"
[lepnenauKyISIpHOCTD NPSAMOU U

23 IJIOCKOCTH: TIEpIEHAUKYIISIPHbBIE https://m.edsoo.ru/RN45YBO8R
NpSIMBIE B TIPOCTPAHCTBE
IT

24 PAMPIC NapaIITCIIbHAIE 1 https://m.edso0.ru/32MXRZDDL

NEPHNCHAUKYJIAPHBIC K INIOCKOCTU



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

[IpsimMble napaienbHbIe U

NEPNCHAUKYIIAPHBIC K INIOCKOCTHU

https://m.edsoo.ru/JPUOTOI3N

26

[Tpu3Hak NEepHEHANKYISIPHOCTH
IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak neprneHMKyIIpHOCTH
IIPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
HEepHEeHINKYIAPHOHN INIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsimoit
MEPIECHANKYIISIPHOM IITIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o npsmMoi
NEPIEeHIUKYISIPHOM MIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[IeprieHAuKYISp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU 110
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 TUIOCKOCTH

https://m.edso00.ru/638GKWY7V

32

[IepnieHAuKyYISp U HAKIIOHHBIE:
paccTositHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM 10 TUIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[IepnieHAuKYISp U HAKIIOHHBIE:
paccTositHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM J10 TUIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

IlepnenquKynsp 1 HAKJIIOHHBIE:
paccTositHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/6P5BVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

VYrbl B IPOCTPAHCTBE: Yol
MEXy IPSAMOH U IIIOCKOCTBIO

https://m.edsoo.ru/PSFIXUAL1I

36

JIByrpaHHbI{ yroJi, TUHEHHbBIN
yroJ ABYTPaHHOIO yria

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJ1, JMHEHHBINA
yroJI ABYTPaHHOIO yria

https://m.edsoo.ru/ML0ZZY ZC7

38

[leprnieHIUKYISAPHOCTH
IJIOCKOCTEW: MPU3HAK
NEPIEeHIUKYIAPHOCTHU IBYX
IUIOCKOCTEH

https://m.edsoo.ru/YRODSM9NH

39

[lepnieHIUKYISPHOCTH
MJIOCKOCTEM: TPU3HAK
NEePHEHANKYIISIPHOCTH JIBYX
IIOCKOCTEH

https://m.edsoo.ru/DY2AF84T2

40

IlepneH IUKyYIAPHOCTD
IIJIOCKOCTEN: MpU3HAK
NEPIEHANKYIIAPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/TS8OAINH2

41

Teopema o Tpéx
NEPIEeHINKYISIpax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
HEPIEHAUKYIApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
HNEPIEHAUKYIIApax

https://m.edsoo.ru/OWG81WDV3

44

KonTponbhas pabota no remam

"IlepneHIMKYIIPHOCTD NPSIMBIX U

wiockocTei" u "Yribel Mexay
MPSIMBIMU M TJIOCKOCTSIMU"

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

[ToHsiTe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHThI
MHOTOI'PAHHUKA, BBIMTYKJIBIE U
HEBBITYKJIbIE MHOTOT'PaHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipu3ma: n-yroipHas Npu3Ma;
IpaHy ¥ OCHOBAHUS ITPHU3MBI;
npsiMasi ¥ HAaKJIOHHAS IPU3MBI;
OOKOBas U NOJIHAs IOBEPXHOCTb
PU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
IIPSIMOYT OJIBHBIN
napa’suliesieuIie]l ¥ €ro CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

IIupamuaa: N-yrospHas
nMpamMua, rpaHd U OCHOBAHUE
nUpaMu/ibl; OOKOBask U MOJIHAsS
MTOBEPXHOCTh NMTUPaAMU/IBL;
IIpaBUJIbHAS U yCEUEHHAS
nupamuia

https://m.edsoo.ru/ITOFX00PA

49

IIpaBUIBHBIE MHOTOIPAHHUKU:
MOHATUE IIPABUIIBHOTO
MHOT'OI'PAaHHUKA; IIPAaBUIIbHAS
IIPU3Ma U IPaBUIIbHAs IUPAMULA;
[IpaBUJIbHAS TPEYTOJIbHAS
NpaMua ¥ MPaBUIIbHBIA

TeTpa’ap; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’p,
JOJICKAdAP U UKOCAIIP.

https://m.edsoo.ru/06SH021DD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CummeTpus B IpOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTHI

o1 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETPUH B TUPAMHJIAX,
napasuiesienumne1ax, MpaBUIbHbIX
MHOTOTpaHHUKAX
Brerunciienue 3neMeHTOB
52 MHOTOTPaHHHUKOB: p&Opa, 1 https://m.edsoo.ru/EUP4AMN760
JMArOHAJIH, YTITBI
[Tnomans O0KOBOI MOBEPXHOCTH
Y TOJTHOM MOBEPXHOCTH MPSMOU
53 MIPU3MBI, TUIONIA b OCHOBAHHH, 1 https://m.edso0.ru/SQY9XSIL6
TeopeMa 0 OOKOBOI MOBEPXHOCTHU
IIPSAMOM IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPaBUIHHON
54 MIPaMUJIbI, TEOPEMA O TIIOIA TN 1 https://m.edso0.ru/R22FHBG60
OOKOBOI TOBEPXHOCTHU
YCE€YEHHOW MUPAMUIBI
55 Konpossras padora no reme 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpasHuku”
56 [Tonsitre 06 00BEMeE 1 https://m.edso0.ru/GM1LC394G
57 O0BéM TUpaMUIbI 1 https://m.edso0.ru/B307P8WTC
58 O0BEM TTUpaMUJTBI 1 https://m.eds00.ru/PQZ9ED3YF
59 O06BEM nupamMu sl 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TTUpaMUJTBI 1 https://m.edsoo.ru/OHRFO2LCT
61 O0BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TpU3MEI 1 https://m.edsoo.ru/B4A6EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O0BEM npU3MBI

https://m.edsoo.ru/FIMQW6KFT

64

KonTposabHas pabota no reme
"OO6BEMBI MHOTOIPaHHUKOB"

https://m.edso0.ru/23S50180N

65

[ToBTOpenue, o6obIICHNE
crucTeMaTu3auus 3HAHUM.
IToctpoenue ceuenui B
MHOTOTpaHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTopenue, 0600meHNE
CcHUCTEMaTU3alus 3HaHUN.
Brruncnenue pacCTOSAHMI: MEXKIY
JBYMsI TOUKaMH, OT TOYKH J10
IPSIMOM, OT TOYKH JI0 IIJIOCKOCTH,
MEXIYy CKPEINBAOLIIUMUCS
IPSAMBIMH

https://m.edsoo.ru/HKP613JUC

67

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/KBSEK0OA9U

68

[ToBTOpEHnue, 06001mEeHNE
CHUCTEMAaTH3alMsl 3HAHUM.
Beluncnenue yrios: Mexay
CKpPCIIUBAOIIUMHUCS ITPSAMBIMH,
MEXIY MPSMOH U TUIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMHU

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoabHbie
padoThI

IIpakTH4yeckue
padoThI

Jlara
HU3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

Cdepa u map: neHtp, paauyc,
JaMeTp; IUIOIAb
MIOBEPXHOCTHU CQEPHI

https://m.edsoo.ru/TW8Z59CHJ

B3aumHoe pacnonoxenue
cdepbl U MIOCKOCTH;
KacaTeJbHast IIIOCKOCTh K
cdepe; miomans chepsl

https://m.edsoo.ru/YCMWC4M3I

U3zo6paxenue chepsl, mapa Ha
wiockoctd. CeueHus mapa

https://m.edsoo.ru/QDCFS8UGXE

HunuHapuyeckas MOBEPXHOCTbD,
o0pasyromye UINHAPHYECKON
MOBEPXHOCTH, OCh

LUJIMHIPUYECKOHN TOBEPXHOCTH

https://m.edsoo.ru/8516BBEQO7

[{ununap: ocHOBaHUs U OOKOBast
MOBEPXHOCTh, 00pa3yromas u
0Ch; TUIONIAb OOKOBOH U
MOJTHOM MOBEPXHOCTHU

https://m.edsoo.ru/W0JR979V9

N3o06paskeHne IMIMHIPA HA
mockocTy. Pazséprka
munHIpa. CedeHus HUInHApa
(MII0CKOCTHIO0, MTapaJIeTbHOM
WIH NIEPIEeHIUKYISIPHON OCH
[WIAHPA)

https://m.edsoo.ru/0OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

KoHnueckas moBepXHOCTb,
o0pa3yroline KOHUYeCKOn
ITOBEPXHOCTH, OCh U BEPLIMHA
KOHUYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHUE U BEPIIIHHA,
o0pas3yrolas U 0Ch; IIOMAIb
OOKOBOM M MOJIHOM
MIOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT

Y ceu€HHBII KOHYC:
o0pasyrolIye U BBICOTa,
OCHOBaHMA U OOKOBast
IIOBEPXHOCTh

https://m.edsoo.ru/80VNITU20

10

N3006paxeHne KoHyca Ha
mrockoctu. PazBéprka konyca.
Ceuenus koHyca (IIOCKOCTBIO,
napajuieJIbHON OCHOBAHMIO, U
IIJIOCKOCTBIO, IPOXOSAIIEH
Yyepe3 BepIUHY)

https://m.edsoo.ru/0PV9CKUYU

11

KOM6I/IHaI_[I/I$I TCJI BpallCHHUA 1
MHOT'OI'paHHHUKOB

https://m.edsoo.ru/4VHGTY X8F

12

MHororpaHHuK, OUCaHHbIN
0Ko0JI0 cepsl; chepa,
BIIMCAaHHAsl B MHOTOI'PaHHUK WU
B TEJIO BpaIIEHUS

https://m.edsoo.ru/RMYY1STLP

13

IToustie 00 00bEMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEII

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

14

O0BEM mMHIpa, KOHYCa

https://m.edsoo.ru/W8TGN5Z99

15

O06béM mapa u miomaab chepsl

https://m.edsoo.ru/G7TAYCMOTT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT

16

IToxoOusbIe Tena B
npoctpanctse. COOTHOUICHUS
MEXy TUTOIIAISIMHI
MOBEPXHOCTEH, 00BEMAMH
MMOXOOHBIX TEN

https://m.edsoo.ru/4NO4FYUUX

17

KoHnTposabHas padoTa no remam
"Tena Bpanienust" u "OO0beMbI

TCI

https://m.edsoo.ru/KCOMHJISWW

18

BekTop Ha miockocTH U B
IPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CroXeHue U BEIYUTaHNE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHUE BEKTOPa HA YHCIIO

https://m.edsoo.ru/4H7PLGBI1

21

Paznoxenue BekTopa 1o Tpém
HEKOMILJIAHAPHBIM BEKTOPAM.
IIpaBuno napannenenumnena

https://m.edsoo.ru/NZSOLFWN1

22

Pewienue 3anad, CBA3aHHBIX C
IIPUMEHEHNEM MPABWII IEUCTBUI
C BEKTOpaMH

https://m.edsoo.ru/73F23EPU5

23

KOOp,[[I/IHaTHO'BeKTOpHHﬁ
METO/ IIpHU PCILICHUN
TCOMETPHUICCKUX 3a/lavd

https://m.edsoo.ru/BBI1139Z7U

24

IIpssMmoyronbHas cucrtema
KOOpJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agaun B
KOOp/AMHATax

https://m.edsoo.ru/X9TSDNSQ3

25

Yron Mexay BEKTOpamH.

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

CkansipHO€E IPOU3BECHHE
BEKTOPOB

26

Brruncnenue yrioB Mexay
NPSIMBIMH U TUIOCKOCTSMHU

https://m.edsoo.ru/EGRV3NF84

27

KonTposabHnas pabota no reme
"BeKTOpbl U1 KOOPAUHATHI B
npocTpaHcTae"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHue, 0000IICHNE 1
cHUCTeMaTU3alus 3HaHU.
OcHoBHbIe QUTYpHI, (HAKTHI,
TEOPEMBI Kypca TUTAHUMETPUHU

https://m.edsoo.ru/16ASE1TYU

29

IToBTOpEHHME, 0000IICHNE 1
CHCTEeMAaTH3alus 3HAHUMA.
OcHoBHbIe QUTYpBI, (HAKTHI,
TEOPEMBI Kypca TUTAaHUMETPUHU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenue, 06001IeHNE U
cUcTeMaTH3aIlus 3HaHUH.
3a1auu MIIAHUMETPUN H METOTbI
UX PELLIECHUS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenwue, 06001IeHNE U
cUcTeMaTH3aIlus 3HaHUH.
3a1auu MIIAHUMETPUN H METOTBI
UX PELLICHUS

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpeHnue, 0600IICHIE 1
CHCTeMaTH3allns 3HAHUH.
OcHoBHBIE QUTYPBI, (PAKTHI,
TEOPEMBI Kypca CTepEOMETPUH

https://m.edsoo.ru/ZY6BYLY7W

33

Hroropas KOHTPOJIbHAsA pa60Ta

https://m.edsoo.ru/\VVP8CXOC4C



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3aIlusl 3HAHUH

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34



https://m.edsoo.ru/70QSTDCAP




IMPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeJIbHOI NPOrpaMMbI CpelHero o01ero oopasoBanusi
pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMH: TOUKA, IPsIMasi, INIOCKOCTh
25 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPH PEIICHUU
' r€OMETPUYECKHX 3a7a4
23 OnepupoBaTh NOHATHSAMU: MAPALIEIBHOCTh M IMEPHEHAUKYISIPHOCTh
' MPSIMBIX | TIOCKOCTEH
- KnaccugumupoBars B3auMHOE PACIONOKEHHUE MPSMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OrnepupoBaTh NOHIATHSAMU: JBYTPAHHBIN YroJl, TPaHU JBYTPAHHOTO YTJIa,
7.5 pebpo IBYrpaHHOTO YIiia, JMHEWHBIH Yrol IBYTPaHHOTO yIJia, TpajycHas
Mepa ABYTPaHHOIO yria
- OnepupoBaTh NOHATHUSIMU: MHOTOTPAaHHUK, BBIMYKJIBI M HEBBITYKJIIBIA
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, MPABUIIbHBI MHOTOTPAHHUK
27 Pacno3HaBaTe OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MHMpaMujia, MPHU3Ma,
' MPSIMOYTOJIBHBIN TTapalIeienunes, Kyo)
KnaccudumupoBate  MHOTOTpaHHHKH, BBIOMpas  OCHOBAaHUS  JUIS
-8 kinaccuukanmuu  (BBITYKJIBIE W HEBBITYKJbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOIPAHHHMKH, TpsIMbIE U  HAKJIOHHBIE IPHU3MBI,
napajuIeNIeTUIe bl )
29 OnepupoBaTh TTOHATHSIMHU: CeKyImas IJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBSICHITh ~ TIPUHIUIBI ~ TIOCTPOEHUS  CEUEHWH  MHOTOTPAHHUKOB,
' HCIIOJIBb3YS] METOJ CIIEJI0B
11 Crpouthb Cce4YeHHMs] MHOTOIPAaHHUKOB METOJOM CJEIOB, BBINOJHSTD

(BBIHOCHBIE) IJIOCKHUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTyp:




BH/I CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3amaun Ha HaXOXJIEHUE TE€OMETPUUYECKUX BEIUYMH MO 0OpasliaM
WM QIrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYKUCIICHUE
pacCTOSAHUN MEXKy ABYMs TOYKaMH, OT TOYKH JI0 NPSMOM, OT TOUYKH JI0

IIJIOCKOCTH, MEXKAY CKPEIIUBAIOMIUMUCA IIPAMBIMU

7.13

Pemiats 3aa4i Ha HAXOKACHUC TCOMCTPHUYICCKUX BCIUMYUH I10 06pa3uaM
WX aJIrOpuTMaM, IMPUMCHASA HM3BECTHBIC AHAJIUTHUYCCKHE METOIbI IIpU
pPCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYHUCICHHUC YIJIOB
MCKAY CKPCIIUBAOIMIUMUCH HPAMBIMU, MCKIY HpHMOﬁ 1 IINIOCKOCTBIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YITIOB

7.14

Bbruncnsate 00bEMBI M IJIOMAAM TOBEPXHOCTEM MHOTOTPAaHHUKOB
(mpusma, nupamuaa) ¢ npuMeHeHrueM (HOpMyIl, BBIYUCISATH COOTHOIICHUS
MEXITY TJTOTAISIMH MOBEPXHOCTEH, 00bEéMaMu MOTI00HBIX

MHOI'OI'paHHHKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCb U

IIOCKOCTb CUMMCTPHUH, HICHTP, OChb U IIJIOCKOCTb CUMMCTPUU (bl/IrypBI

7.16

W3BnekaTb, npeoOpa3oBbIBATh U HMHTEPIPETHPOBATh HMHGOPMALHUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEACTABICHHYIO Ha

YEepTekKaAX U PUCYHKAX

7.17

HpI/IMeHHTL TCOMCTPHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUUCCKHUX
3aaa4, HOpcArnoiararommux HCECKOJIBKO [MaroB pCemiCHusd, €CJIU YCJIOBUSA

MMPUMCHCHUA 3aJaHbI B SIBHOI (bopMe

7.18

HpI/IMeHSITL HpOCTeI\/'IIJ_II/Ie IIpOorpaMMHBIC  CpCACTBA W 3JICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTEPCOMETPHUICCKUX 3adaqd

7.19

[IpuBOAUTE NMpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U

JKU3HHU, PACTIO3HABATD MMPOSABJICHUC 3aKOHOB I'COMCETPUU B UCKYCCTBC

7.20

[TpuMeHATH MONTyYeHHbIE 3HAHUSI HAa IPAKTUKE: aHAIM3UPOBATh PeabHbIe
CUTyallid ¥ TPUMEHSATh W3yYCHHBIE TOHATHS B TIPOIECCe IOMCKA
peLeHus MaTeMaTHYECKH copMyIHpPOBaHHON poOJIeMbl,
MOJIEIIUPOBATh pPeabHBIE CUTYAIlMH Ha S3BIKE TEOMETPHH, HCCIIE0BAThH
MIOCTPOCHHBIE MOJEIHN C HCIIOJIb30BAaHHEM T€OMETPUYECKUX MOHATHH U
TeopeM, armnapara aireOpbl, pelaTh NPaKTHYECKUe 33aa4u, CBA3aHHBIE C

HaXO0XIACHUEM I'€COMETPUUCCKHUX BCIINYNH




11 KUIIACC

Koz IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI NPOrpaMMbl cpeHero o01ero 06pa3zoBaHus
pe3yjabTara
6 I'eomerpust
OnepupoBarh NOHATUAMU: [IJIMHAPUYECKAs TIOBEPXHOCTh, 00pa3yrolue
6.1 UWINHAPUYECKON TMOBEPXHOCTH, IMIMHIpP, KOHUYECKAs IMOBEPXHOCTb,
' oOpa3ymomue KOHUYECKOW  IOBEPXHOCTH, KOHYC, chepuueckas
MIOBEPXHOCTH
6.2 Pacnio3naBats Tena BpamieHus (LUIMHIP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CLIOCOOBI IOTYYEHUS TEJT BPAILICHUS
6.4 KnaccudunupoBars B3aUMHOE PacIoNokeHHe c(hephl U TNIOCKOCTH
OnepupoBarTh MOHATUSIMU: IIAPOBONM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IapOBOM CJOH, OCHOBaHME IIAPOBOrO CIJIOS, BBICOTA
IAPOBOTO CJIO0S, IIIAPOBO CEKTOP
66 Bbruncnsare  00BbEMBI M IUIOIIAAM TOBEPXHOCTEH Ten  BpalleHus,
' TeOMETPHUECKUX TeJl C IPUMEHEHHEM (POopMyIT
OmnepupoBaTh MOHATHSAMU: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy u
6.7 OTIMCaHHBIN 0KO0JI0 cdepsl, chepa, BIMCaHHAss B MHOTOTPAaHHUK HITH TEJI0
BpalleHus
68 BBIUMCIATE  COOTHOLIEHHS MEXIY IUIOUIAJSIMU  TIOBEPXHOCTEH H
' 00bEMaMU MOT0OHBIX TEN
69 N3o0paxkaTh m3ydaemble (PUTYpHI OT PYKH U C TIPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKME YEPTEXHU M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BHII CBEpXy, COOKY, CHU3Y; CTPOUTH CEUYCHHS Tl
BpalleHus
W3BnekaTh, MHTEPIPETUPOBATh W IMPeoOpa3oBbIBaTh WH(POPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpeICTaBICHHYIO Ha
yepTekax U pucyHKax
[IpumensTh TeomMeTpuyeckre (GaxKThl Ui PEIICHUs] CTEPEOMETPUIECKUX
6.12 3a/1a4, MpearoiaraloliuX HECKOJIbKO IIaroB PEIIECHUs, €CIU YCIOBUS
NIPUMEHEHHMS 33J]aHbl B ABHOH (popme
6.13 OrepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BremonssaTh ,Z[CI>'ICTBPI5{ CJIOKCHHSA BCKTOPOB, BLIYUMTAHUSA BEKTOPOB H
YMHOXCHHSA BEKTOpa Ha 4HCIIO, O6’bHCHHTB, KaKUMH CBOMCTBaMHU OHU

00J1a1a10T

6.15

[IpuMeHsTH paBUIIO MapaljIesIeuIea IPU CI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOP, MOAYJb BCKTOpA, paBE€HCTBO BCKTOPOB, KOOpAWHATBI BEKTOpPA,
yrojia MCEXAy BCKTOpaMH, CKAJKIPHOC  IHNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BCKTOPLI

6.17

HaxomuTe cyMMy BEKTOpPOB M NPOM3BEICHHE BEKTOpAa HAa YUCIO, yroil
MEX/1y BEKTOpaMH, CKaJISIPHOE NPOU3BEACHHE, PACKIIAIbIBATH BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

3aI[aBaTL IIJIOCKOCTh YPABHCHUCM B ﬂeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate mpocreimme reoMeTpUyYecKMe  3aJayd  Ha  [IPUMEHEHUE

BCKTOPHO-KOOPAHWHATHOI'O MCTOJIa

6.20

Pemarsn 3aJadd Ha AO0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUN W
HaxXOXJACHUC I'COMCTPUYICCKUX BCIIMYUH I10 06pasuaM WM aJiropuTMam,
IIPpUMCHAA HU3BCCTHBIC MCTOBI npu pEeICHUH CTaHJapTHBIX

MAaTCMaTHUYCCKUX 3aa4

6.21

HpI/IMeHHTB HpOCTeI\/'IIJ_II/Ie IIpOrpaMMHBIC  CPEACTBA U DJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI TP PCHICHUN CTECPCOMETPUICCKUX 3aaaqd

6.22

HpI/IBOI[I/ITL IpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U

JKU3HH, PACTIO3HABATD ITPOABJICHNUEC 3aKOHOB I'COMETPUHN B HCKYCCTBE

6.23

[IpuMeHsTH MONyYeHHBIE 3HAHMS Ha TNPAKTUKE: aHAJTU3UPOBAThH
peasibHble CUTYallUM W NPUMEHSATh H3yYEHHBbIE MOHATHUS B IpoLEcce
MOMCKA peIIeHUs] MaTeMaTH4YecKH CQOPMYIUPOBAHHONW MpPOOIEMBI,
MOJIETTMPOBATh peAIbHbIE CUTYallud Ha S3bIKE T€OMETPHUH, HUCCIEN0BATh
IIOCTPOEHHBIE MOJEJINA C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX TOHATUH U
TeopeM, anrmapara anredpbl, penarb NpakTUYECKUe 3a/1a4k, CBSI3aHHBIE C

HaXOXJACHUCM I'COMCTPUYICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpuu. Toduka, mpsiMasi, MIOCKOCTh, TPOCTPAHCTBO.
[lonatne 00  aKCMOMAaTHMYECKOM  TOCTPOCHUU  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMETPUU U CIICACTBHA U3 HUX

7.2

B3auMHOEe  pacnojiokeHHMEe IpsMBIX B IPOCTPAHCTBE:  IIEpECEKaroIluecs,
napajjielibHble M CKpeluBaroluecs npsmele. [lapannensHocTs OpsSMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajiesibHble IpsIMblE B  NPOCTPAHCTBE,
HapayieNIbHOCTh TPEX MPSMbIX, HapajljIeNbHOCTh MPAMONW M IUIOCKOCTH. YTJbI C
COHAIIPAaBJIICHHbBIMH CTOPOHAaMH, YroJl MEXIy TMpsAMBIMH B  IPOCTPAHCTBE.
[TapannenpHOCTh IIOCKOCTEN: MapajulebHbIE INIOCKOCTH, CBOMCTBA MapalIeNIbHbIX
wiockocteil. IIpocTeiiine npocTpaHCTBEHHbIE (PUTYyphl HA IIJIOCKOCTH: TETPadJp,

KyO, mapajuiesenumnes, HoCTpOeHNue CEYeHU!

7.3

IlepnieHIUKYIAPHOCTE MPSAMOM M IJIOCKOCTH: IEPHEHIUKYISPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSAMBIE TAPAILJIEIIbHBIE U ITEPIICHINKYIISPHBIC K INIOCKOCTH, TPU3HAK
MEPIEHIUKYIISIPHOCTHU MIPSAMOM U IIJIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHAUKYIIIPHON
IJIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YroJl MEXKIy NPSIMOM U  IIOCKOCTBIO,
IBYTPAaHHBIA yroJI, JIMHEHHBIM Yroia AByrpaHHoro yria. lleprneHnukynsap u
HaKJIOHHBIE: PACCTOSHHME OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10
IUIOCKOCTH, MPOEKLUsT (PUTyphl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh TIOCKOCTEMH:
NMpU3HAK  MEePNeHAUKYISIPHOCTH  JBYX  IUIOckocTed. Teopema o  Tpéx

NCPIICHAUKYJIApax

74

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAHHMKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOIOTPAaHHMKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yrosbHas
Mpu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, NpsMas U HaKJIOHHas MPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH MpU3Mbl. [lapannenenunen, npsMoOyrojabHbIN apajuIeIeIuIe]
u ero coicrtsa. [Impamuaa: N-yroyipHas nupaMua, TpaHd ¥ OCHOBAHUE NTUPAMMUIBI,
OOKOBast ¥ TOJHAs MOBEPXHOCTh MHUPAMHJIBL, MIPABUIbHAS M yCEUEHHAsI MHpaMHUa.

OEeMEHTBI Opu3Mbl W TMMHpPaMUIBI. HpaBI/IJ'IBHI:Ie MHOI'OIrpaHHUKH: IIOHATHE




[IPaBUJIBLHOIO MHOIOTPaHHUKA, IpaBWIIbHAs IIpU3Ma M MPaBWIbHAsA IUPAMHUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMMPaMUa U IPAaBUWIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O NPAaBUIBHBIX MHOTOIPDAaHHHUKAaX: OKTa’ap, AOJEKa’aAp M ukocadapyrue CedeHus

IIPpU3MbI U ITMPAMHUAbI

75

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSL OTHOCHUTEIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B MpaMUAAX, NapaJUIeICIUIeIax, TPaBUIbHBIX

MHOTI'OT'paHHHUKaX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: péOpa, aAuaroHanu, yriasl. Ilnomans
OOKOBOW TOBEPXHOCTH M TIOJTHOH TOBEPXHOCTH TPSMOW MPU3MBI, IIJIOLIAb
OCHOBaHHUH, TeopeMa 0 OOKOBOM NOBEPXHOCTH MpsAMOil mpu3Msl. Ilnomans 0oxoBo
IIOBEPXHOCTH M TIOBEPXHOCTH MPABWIBHOW NUPaMHUABI, TeOpeMa O ILIOLIAAH

yceu€nnoit nupamupl. [lorsarue 06 00béme. O0BEM THUpaMUIbI, TIPU3MBI

1.7

HO,I[O6HI>I€ TCJa B IIPOCTPAHCTBC. CooTHoOIIECHUS MCKAY IiomaasaMnu HOBerHOCTeﬁ,

00bEMaMy HOIOOHBIX TENI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKRAHUSA

6

I'eomerpus

6.1

I_[I/IJ'II/IH)IpI/I‘leCKaH IMMOBCPXHOCTD, 06pa3yI01111/Ie LIHJIPIHI[pH‘ICCKOfI IMOBEPXHOCTHU, OCb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_II/IJII/IH,Z[pZ OCHOBaHHS U OOKOBast IMOBCPXHOCTD,

o0pa3yromias U 0ch, IIIOIIaAb OOKOBON U MOJTHON MOBEPXHOCTH

6.2

Konunyeckasi moBepXHOCTh, 00pa3yrolre KOHUYECKO MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYecKol moBepxHOCTH. KoHyc: ocHOBaHME W BeplInHa, oOpa3yolas U OcCh,
myIomaas OOKOBOW W TIOJIHOW TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pasyroolme u

BBICOTA, OCHOBAHUS U OoKoBas IMMOBECPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, TuaMeTp, MIoma s MoBepxXHocTH chepbl. BzanMuoe

PpacCIoJIOKCHHUE C(l)epbl 1 IIJIIOCKOCTHU, KacCaTClibHasA IIIIOCKOCTh K C(bepe, miomanab

cepsl

6.4

N3o0pakeHue Ten BpaleHus Ha INTOCKOCTH. Pa3BEpTKa IMIMHIpa U KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpallCHUA W MHOI'OI'PaHHHUKOB. MHOFOFpaHHI/II(, OIIMCAHHBIN

OKOJIO C(I)epLI, C(pepa, BIIMCAHHAA B MHOT'OT'PAHHUK, HJIU TCJIO BPpAllICHUA

6.6

[Tonsitue 06 o0bEéMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuieNenurena u cieAactBus u3 He€. OO0bEM HWIHMHIpA,

koHyca. O0BEM mapa u miomaab chepol




[Tomobnpie Tema B mpoctpaHcTBe.  COOTHOMICHHS  MEXIY  IUIOMIAISAMU

0.1 MOBEPXHOCTEH, 00bEMaMU TIOJOOHBIX TEJ
6.8 Ceuenus uuiauHapa (mapauiebHO M IMEPHEeHIUKYISIPHO OCH), CEYEHHS KOHyca
' (mapasienbHOEe OCHOBAHMIO U MPOXO/ISIIEE Yepe3 BEPIINHY), CEUCHUS I1apa
Bektop Ha miockoctd W B mpocTpaHcTBe. ClIOKEHHE W BbIYMTAHHE BEKTOPOB.
6.9 YMHOXkeHUEe BeKTopa Ha uuciio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
' BekTopaM. IlpaBuno mnapawienenunena. PemieHue 3amad, CBSI3aHHBIX  C
IPUMEHEHUEM IPaBUJI IEHCTBUIN C BEKTOpaMHu
[IpsimoyronbHasi cucTeMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatbl BeKTOpa.
6.10 [Ipocreiimine 3amauM B KOOpAMHATaX. YTrosl MexIAy Bekropamu. CkanspHoe

IMPOU3BCACHNUEC BCKTOPOB. Brruucnenue YTJIIOB MEXKAY MPAMBIMH U IIJIOCKOCTSMMH.

KoopanHaTHO-BEKTOPHBIN METO/ IIPH PELLIEHUH F€OMETPUYECKHX 3a]1a4




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TpeOOBaHMSI K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHMS
NMpoBepPsieMOro OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001ero
TpeOOBaAHHUA o0pa3zoBaHus

Bnagenue meromamu A0Ka3aTeNbCTB, ANTOPUTMAMU PpELICHMS 3a]ady;
yMeHue (opMynupoBaTb W ONEPUPOBATH MOHATUSMH: OINpE/EICHUE,
aKCcuoMa, Teopema, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENbCTBO,
paBHOCWIIbHBIE (DOPMYIUPOBKU; IPUMEHATh UX; yMEHUE (HOPMYIUPOBATH
oOpaTHO€ U NPOTHUBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTH4YeCKOM WHAYKIHMH;
MIPOBOAUTH JIOKA3aTeJIbHbIE pACCYXACHHUS IpU pElIeHUU 3ajad,
1 OLIEHUBATh  JIOTMYECKYIO  IPAaBUIBHOCTb  PACCYKICHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOYKECTBO, OINEpali Haj
MHO)KECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis ONUCaHMsI pealbHbIX MPOIECCOB U SBJICHUHN U NP PEUICHUH
3aJa4, B TOM UHCIE M3 JPYIHX Y4eOHBIX TIpPEeIMETOB; YyMEHHUE
OIepUpPOBaTh MOHATUSMU: Tpad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONMCHIBaTh TIpadbl PasTMUHBIMU

Croco0aMu; UCIOJIb30BaTh Ipadbl IPU PEIICHUH 3a/]1a4

YMeHne omnepupoBaTh MOHATHSAMHU: HATYpajJbHOE YHCIIO, IEJI0e YHMCIIO,
CTEIEHb C IIeJIbIM TO0Ka3aTeseM, KOPeHb HaTypalbHOI CTENeHH, CTENeHb
C palnMOHAJIBHBIM  TIOKa3aTeleM, CTeleHb C  JIEHCTBHTEIBHBIM
nokaszateneM, JiorapupM YHMcIa, CHHYC, KOCHHYC M  TaHIEHC
MPOM3BOJIBHOTO YHCJIA, OCTATOK IO MOAYIIO, DPAalOHAJIBHOE YHCIIO,
UppalMoOHAIbHOE  YMCJIO,  MHOXKECTBA  HATypalbHbIX,  IIEJIBIX,
2 palMoOHANBHBIX, JEHCTBUTENFHBIX YWCENl; YMEHHE HCIOJIb30BaTh
NPU3HAKH JIETMMOCTH, HAaUMEHBIINH OOIIMI JenuTeNns U HauMeHbIIee
o01mIee KpaTHOe, aNropuT™ EBKIHMIA MTpH PEIIeHNH 3a/1a4; 3HAKOMCTBO C
pa3NUYHBIMU ~ TO3ULMOHHBIMH  CHUCTEMaMH  CUHUCIIEHUS;  yMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYECHUI W TpeoOpa3oBaHUsl BBIPAXKEHUH CO
CTENEHSAMH U JorapudmamMu, mpeodpazoBaHHs JPOOHO-PALMOHATBHBIX

BI)Ipa)I(CHHI;'I; YMCHHUE OIICpUPOBATh IMOHATUAMMU: IIOCICAOBATCIIBHOCTD,




apudMeTHIecKas nporpeccus, reoMeTpuUecKast mporpeccus,
O0ECKOHEUHO YOBIBAIOIIAas TIeOMETPUYECKas IPOTPECcCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyII; yMEHHE ONEpPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIC KOMITJIEKCHBIC YHCIIa, MOIYJIb U apTYMEHT KOMILIEKCHOTO
gucna, ¢opMa 3amMch KOMIUICKCHBIX 4YHcenl (reoMerpudeckas,
TPUTOHOMETpPUYECKass W  aiareOpamdeckas); yMETbh  IPOU3BOIUTH
apudMETUYECKHE JEUCTBHS C KOMIUICKCHBIMHA YHCJIAMH; IPUBOJHTH
MpPUMEpPbl  HCIIOJIB30BAHMUS ~ KOMILICKCHBIX  YHCEN;,  ONEPHpPOBATH
MOHATUSIMMU: MaTpuua 2X2 wu  3%3, onpeaeiuTesb  MaTpHIbI,

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACINTCIIA

YMeHHE ONepUpOBaTh MOHATUAMU: DPALMOHAIBHBIC, UPPALMOHAIBHEIE,
MOKa3aTeJbHbIe, CTENECHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPHUYECKHE
YPAaBHEHUs W HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPaBHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEPABEHCTBA U CUCTEMBI C IIOMOINBIO PA3IUYHBIX IPUEMOB; pPEIIATH
YPaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C IIApaMETpPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHUS MATEeMaTUYECKUX

3aia4 1 3a1a4 U3 pa3JIndHbIX obOmacren HAayKHU U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh MNOHATHAMH: (DyHKUHSA, YETHOCTHh (YHKIUH,
MEePUOJUYHOCTh (DYHKIUH, OTPAaHMYEHHOCTb (YHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIMH, HauOOJIbIIee U HAaUMEHbLIee 3HAUYCHUS
(YHKIIMM Ha IPOMEXKYTKE, HENpepbIBHAS (PYHKIIMS, aCUMITOTHI rpaduka
¢GbyHKIMHU, TIepBasi U BTOpas MPOU3BOAHAs (DYHKIIMU, T€OMETPUUECKUI U
(¢u3nueckuif CMBICT MPOU3BOJHOW, TMepBooOpa3Has, ONpPEAeIEHHBIH
UHTErpaj; YMEHHE HaXOJWUTh aCUMITOTHI rpaduka (yHKIHHU; yMEHHUE
BBIUUCIATh MPOU3ZBOJHBIE CYMMBI, IPOMU3BEACHMS, YACTHOIO H
KOMIO3ULMHU (YHKIMN, HAXOIUTh YpaBHEHHE KacaTelIbHOM K rpaduky
(GYHKIIMM; YMEHHME HAaXOJIWUTh IMPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKUU;
YMEHHUE UCIOIb30BaTh MPOU3BOAHYIO JJs HUCCIeN0BaHUS (YHKUUH,
HaXOJIUTh HAuOONbIIME W HAaWMEHBIINE 3HAUYCHUS (QYHKIHA; CTPOUTH
rpadMKd MHOTOWICHOB C MCIIOJIB30BaHUEM alllapaTa MaTeMaTH4YeCKOTO
aHaIu3a; MPUMEHATh MPOU3BOAHYIO JJS HAXOXKICHHWS HAWIy4IIero

pEeIICHUA B IPHUKIAAHBIX, B TOM YHCJIC COLHUAIBHO-DKOHOMHWYCCKUX H




(bu3MYecKuX 3a1avdax; HAXOAUTh TUIOMAAN M O0BEMBI (PUTY C TOMOIIBIO
HMHTErpaia; MPUBOJUTH MPUMEPHl MAaTEeMaTHYECKOTr0 MOJICIUPOBAHUS C

noMouIbio AuddepeHnanbHbIX YpaBHEHHH

VYMeHue onepupoBaTh MOHATHSAMHU: rpaduk QyHKUUH, oOOpaTHas
GbyHKIMsA, KOMIo3uuus (GYHKUWN, JUHEHHAas (QyHKIMS, KBaJpaTWyHAas
byHKIIHSA, panoHaIbHas byHKIIHS, CTETNeHHas byHKIIHS,
TpUTOHOMETpUYEeCKHEe  (DYyHKIMH, OOpaTHbE TPUTOHOMETPHYECKHE
GyHKIMH, IOKa3aTelbHas M Jorapugmuueckas (QyHKIUM; yMEHHe
CTpOUTH TpapuKH H3yYCHHBIX (YHKIMH, BBIIOIHATH MPEOOpPa3OBAHUS
rpaduKoB GyHKIMN, UCTIOIB30BaTh IpadUKH JJIs U3YUYEHUs IPOLIECCOB U
3aBHCUMOCTEH, NIPU pEIICHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB M
3aJa4 U3 pealbHOW >KHU3HHU; BhIpakaTh (POpMyJIaMH 3aBUCUMOCTU MEXKIY
BEIMYMHAMH; UCIOJIb30BaTh CBOHCTBA W Tpapukd QYHKIUH U1
pelleHysl ypaBHEHH, HEpaBeHCTB U 3a/1au ¢ MapamMeTpaMu; U300paxkaThb
Ha KOOPJAMHATHOM IUIOCKOCTM MHOYKECTBA PpEIICHUW YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemniath TEKCTOBBIE 33Jayd pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJU U YacTH, HAa JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAaJIOTH, 3a/1a4M U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI IO YCIOBHUIO 3a1a4M, MCCIEIOBATh IIOJYYEHHOE DELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJAbTAaTOB; YMEHHE MOJAEIUPOBAThH
peanbHBIE CUTyallUM Ha $A3bIKE MATEMAaTUKH; COCTABIIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C HCIIONB30BAHMEM ammapara

anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue oneprupoBaTh MOHATUAMU: CpeiHee apH(pMeTHUYecKoe, MeInaHa,
HauOoJblllee W  HauMEHbIee 3HAYeHUs, pa3Mmax, JAUCIepCHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHE U3BJIeKaTb,
HMHTEPIPETUPOBaTh HH(OPMALIMIO, TPEICTaBICHHYI0 B Tabmuuax, Ha
auarpammax, rpadukax, OTpaskKarolyl0 CBOWCTBA PeallbHBIX MPOILIECCOB U
SIBJIEHUH; MPEICTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJIUI U AUArpaMM;
HCCIIEI0BaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM YHCJIE C NPUMEHEHHEM
rpa@uyecKkux METOJOB M  DIIEKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIeIOBaTh COBMECTHBIE HAONIONEHUS C TOMOINBIO JHarpaMm

paccenBaHus U JIMHEHHON perpeccuun




YMeHue omnepupoBaTh MOHATHUSMH: CIyYalHBI OMNBIT WU ClIy4alHOE
COOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS; YMEHHUE BBIYUCIISATH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM TpaUIecKUX METOJOB; MPHUMEHSThH
(OpMyIIBI CIIOKECHHSI M YMHOXXCHUS BEPOSTHOCTEH, (HOpMYITy TOJIHOM
BEpOSATHOCTH, (hopmyny bepHymin, komOuHATOpHBIE (DaKTHI U (HOPMYJIBI;
OIICHUBATh BEPOSITHOCTH pEalbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MOHATUSIMHU: CIIy4ailHas BeJIMYWHA, pACIpEACICHHE BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXKHIAHWE, IHMCIEPCUs W CTaHIApTHOE OTKIOHEHHE
CIIy4aiiHOM BENWYHMHBI, (YHKIUKA PpaACHpPENCNICHHsT U  IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTeIbHOTO M HOPMAJIBHOTO  paCHpe/IeICHUN;
YMCHHE HCIIOJIb30BaTh CBOWCTBA W3YyYCHHBIX paclpeAciieHud JyIs
pelieHus 3a/la4; 3HAaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCEl,
METOJIbI BBIOOPOYHBIX HCCIICIOBAHUH; YMEHUE TPUBOIUTH MPHUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHUCEN B MPHUPOJHBIX U OOLICCTBEHHBIX
SIBJICHUSX; YMEHHUE OTIEPUPOBATh MOHITHSIMH: COUYCTaHHUE, TIEPECTAHOBKA,
YHCJIO COYCTAHMI, YHCIO IEepPecTaHOBOK; OnHOM HpIOTOHA; yMmeHHe
MPUMEHSITh KOMOWHATOPHBIC (DAKTHI U PaCCYKIECHUS ISl PEIICHUS 3a/1a4;
OLICHUBATh  BEPOSTHOCTH  PEAbHBIX COOBITHIA; COCTaBIISITh

BEPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHBIfI pE3yJIbTaT

YMeHue onepupoBaTh IOHATUSAMH: TOYKA, MpsiMas, IJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKUH Yroi,
JBYIpaHHBIA Yroji, TPEXTPAHHBIM Yroj, CKpELIMBAIOLIUECS TMpsMBbIE,
MapajuleIbHOCTh U MEPHEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY NPAMBIMH, YroJd MEXKIy HpSMOW M IUIOCKOCTBIO, YrOJd MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO IJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEXY IIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh IIPU
pelIeHnr 3aja4y U3ydeHHble (AaKThl U TEOPEMbI IIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEr0 MHpA; CTPOHUTH
MaTeMaTHYeCKUe MOJENIU C MOMOIIbI0 T€OMETPUYECKHX TIOHATUH H

BCJIMYHWH, PCIIAaTh CBA3AHHBIC C HUMHU ITPAKTHYCCKUEC 3aJa4n
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIAJL (QUTYpHI, 00BEM (QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHUK, CEYEHHUE MHOTOIPaHHUKA,
Ky0, mapajuienenuiesn, Npu3Ma, OUpamMuaa, (Gurypa M MOBEPXHOCTb
BpallleHMs], UUIMHIpP, KOHYC, 1ap, cdepa, Iomags chepsl, MIomansb
MOBEPXHOCTH MHUPaMH[bI, NMPHU3MBI, KOHyca, LMIMHIApPA, 00BEM Kyoa,

MPSIMOYTOJIBHOTO TapajuleNienunea1a, MUpPaMHIbl, MPU3MBbI, LWIMHIPA,




KOHYyCa, Iapa, pa3BéPTKa MOBEPXHOCTH, CEUYEHHS KOHYca M IMIMHIPA,
napajulelbHble OCH MM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacamomascss chepbl, IWIMHApPA, KOHYCA; YMEHHE CTPOUTH CEYCHHUE
MHOTOTpaHHHKA, H300pa)kaTh MHOTOTPAHHUKHU, (UTYPBI U MOBEPXHOCTH
BPALICHUS, UX CEUYCHHS, B TOM YHCJIE C TIOMOIIBIO AJICKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOSATEIBHO
(bopMyTHpOBaTH ONpeNeNeHHs N3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI
O CBOWCTBax M NpPU3HAKaX IeOMETpUYECKUX (uryp, 000CHOBBIBATH HIIH
orpoBepraTb MX; YMEHHE MPOBOAMTH Kiaccuukanuioo Quryp 1o
pa3IMYHBIM TIPU3HAKAM, BBHIOIHATH HEOOXOAMMBIC JIOTIOJTHUTEIBHBIC

MIOCTPOESHHUSI

11

YMeHue omnepupoBarh IMOHSATHSMHU: JBUKEHHE B IPOCTPAHCTBE,
MapajuIeNIbHBIA MTEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIC (UTYPHI, B TOM YHCIIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BATh T'€OMETPHUCCKUE OTHOIICHUS
MpU PEIICHUH 33J]1a4; HAXOJUTh T€OMETPUUYCCKUE BEIMYUHBI (IJIMHA,
yroi, Iiomaab, o0BEM) TpHU pELIeHUH 3aJad U3 JAPYruX y4eOHBIX
MPEIMETOB M M3 PealbHOW KU3HU; YMEHUE BBIUUCIISATH T€OMETPUICCKHEC
BEITMYMHBI (JUIMHA, YTOJ, IJIOaAb, O0BEM, MIIOMAAb MMOBEPXHOCTH),
WCIIOJIb3YSl W3YYCHHBIE (OPMYJIBI M METOJBI, B TOM YHUCIIC: ILIOMAIb
MOBEPXHOCTH MHUPAMUIBI, IPU3MBI, KOHYCA, IUIHH]IPA, TUIOMIAIb cephl;
00béM KyOa, PSIMOYTOJIBHOTO MapasuIesieluIeia, TUupaMubl, TPU3MEI,
UWIMHIpA, KOHYyca, IIapa; yMEHHE HaxOJIWUTh OTHOIIeHHEe O0BEMOB

oJ1I00HBIX (pUryp

12

VYmMmenne OIICPHUPOBATH ITOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAHWHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHHE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHEC HCIIOJIb30BaTh BeKTOpHI:IfI u KOOp)IPIHaTHBIfI METOL
JUIE  PEUICHUS TeOMETPUYECKUX 3a7ady M 3aJad JPYruxX y4eOHbBIX

npeaMETOB
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YMmenue BbIOMpaTh MOAXOASNIMM MeETON Ui pELIeHHs 3a]auu;
[IOHUMAaHHUE 3HAYMMOCTH MATEMAaTUKUM B U3YYEHUU IPUPOAHBIX H
OOIIIECTBEHHBIX TPOLIECCOB W  SIBICHUI; YMEHHME paclo3HaBaTh

IIPOABJICHUC 3aKOHOB MAaTEMaTUKW B HCKYCCTBC, YMCHHE IIPHUBOJUTH




OpuUMEPbI  MAaTEMATHYCCKHUX

MaTeMaTH4YeCKOM HAayKn

OTKPBITHI

poccHuiickon

U MHPOBOU




HEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
1 Hucna 1 BEIYMCIICHUS
11 Hatypanbhble u nensle yncna. [Ipu3Haku JeTuMOCTH LEIbIX Ynces
12 Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JECATHYHBIE JpOOH, TPOLICHTHI,
' OecKOHEeUHbIe TepUOANYECKHE IpodU
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JleficTBus ¢ apupmMeTnyecKumMu
' KOPHSIMU HaTypaJlbHOW CTENICHU
14 Crenens ¢ neibM nokasateneM. CTeneHb ¢ palMoOHaNbHbBIM MoKa3aTeneM. CBoHCTBa
' CTENEeHU
. CuHyc, KOCHHYC ¥ TAaHIEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JleciTuuHbIe U HATYpalbHbIE JTOrapUPMbI
JleficTBuTeNnbHBIE  uYucha. ApUQMETHYECKHe Omepauud ¢ JAeHCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmmKkEHHbIE BRIYUCIICHNUS, TPaBUiIa OKPYTIICHNUS, IPUKHUIKA U OI[CHKA
pe3yJibTaTa BBIYUCICHAN
18 [IpeoOpazoBanue BEIpaKEHHUHA
1.9 KommiekcHbie uncna
2 VYpaBHEHMsI U HEpPAaBEHCTBA
2.1 Lenbie 1 1poOHO-palOHATILHBIE YPAaBHEHUS
2.2 HppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHS
24 [Toka3zatenbHble U TorapuGMUIecKue ypaBHEHHUS
2.5 [enble u ApoOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppatmonanbHble HEPAaBEHCTBA
2.7 IToka3zarenbHble U TorapuMuIecKre HepaBeHCTBA
2.8 Tpuronomerpuueckre HepaBeHCTBA
29 CucreMpl M COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMU
2.11 Matpuiia cucTeMbl TMHENHBIX YpaBHEHUN. OnpeaennuTenb MaTpULbI




3 OyHKIIUU U TpaduKh
21 OyHKIUA, cnocoObl 3amanus ¢GyHKuU. ['paduk dyHkumu. B3aumHo obOpaTHBIC
' ¢bynkuuu. YétHbie u HeuéTHble pyHkuuu. [lepuoanueckue GyHKIUN
OO6nacTh ompeaeneHUss W MHOXKECTBO 3HaueHUil ¢yHkiuu. Hymu QyHKimm.
32 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymbl U MHHUMYMBbl GyHKIuH. Haubonbliee m HauMeHblee 3HAUYEHUE
(GyHKINN Ha IPOMEXKYTKE
33 CrenenHasi (QyHKIMS C HaTypaJbHBIM M IEJbIM MoOKaszarenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 TpaduK KOPHS N-0i CTereHn
3.4 Tpuronomerpuyeckue pyHKINUU, X CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapupmudeckas QyHKIMH, UX CBOMCTBA U TpaPUKu
26 Toukum paspeiBa. Acumnrotel rpadukoB  QyHkmmid. CBoiicTBa  (QYHKIHH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEIOBATEIILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. ®opmysa CI0KHBIX MPOLIEHTOB
4 Havana maremarnueckoro ananusa
41 ITpouzBonnas pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (QYHKIUHA
[IpuMeHeHHe MPOU3BOAHOM K HCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJbIIero U HAaUMEHbBILEro 3HaYeHHus (YHKLIUU Ha
OTpeE3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa 1 JIOrUKa
5.1 MHOXeCTBO, OnIepaliy HaJl MHOKecTBaMu. Jlnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaIICHUS




7.5

KoopauHatsl u BEKTOpBI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HMHTEPHET






