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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcst 10 — 11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanibHOTO
roCcyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeAHEro 001Iero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAJAMIMK POCCHUICKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIETEHIIUSIMHU,
COCTaBJISIIOIIMMHU OCHOBY JUIsl CaMOPA3BUTHSI U HENPEPHIBHOIO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCJIOBJIeHA MPAKTUYECKOH 3HAYMMOCTBIO METANpeJIMETHBIX |
MPEAMETHBIX PE3yIbTaTOB OOYYCHHS] TCOMETPHUU B HAIPABICHUH JUYHOCTHOTO
pa3BUTHs O00ydaromuxcs, (GopMupoBaHus (YHKIMOHATHFHOM MaTeMaTHUYeCKOn
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBIX AUCIHUIUIMH. Pa3BuTHe y 00yyaromumxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W IPOUCXOXKJICHUH T€OMETPHUYSCKHX
abCTpakilfii, COOTHOIICHUH PEAIbHOIO0 M HWICAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMaTUYECKOM HAyKOM SBJICHUHA MW TMPOLECCOB PEAIBHOTO MHUpPA, MECTe
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMATHYECKOTO MOJICIIMPOBAHUS B HAYTHOM
MO3HAHUU M B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIs ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust ABISICTCS OMHUM W3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK KaK OOECNeYMBAaeT BO3MOXKHOCTh HW3YUYEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TyMaHUTapHOU.

Jlornyeckoe MbIIUIeHHe, (OpMUpPYeMOe MPH H3YYCHUH OOyYaronuMUCs
MOHATUHHBIX OCHOB TEOMETPHUH M TIOCTPOCHHH IETIOYKH JIOTUYECKUX yYTBEPKICHUN
B XOJIe pEUICHUs TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIMPOBEpPraTh
TUTOTE3bl HETIOCPEACTBEHHO HCIIONB3YIOTCS MPU PEIICHUH 3a7ad €CTeCTBEHHO-
HAyYHOTO [IMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 0ONacTsIX AESITeNbHOCTH ueloBeka. OpHeHTalnus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro coluaibHOoro ObiTus, Gopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCJIOBHE YCIEHNTHOTO TO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JEeUCTBUTENHLHOCTH. OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUABI yYEOHOH | TPYJOBOH JESITCIBHOCTH,



ABJIAETCS. OJHMM U3 MPO(PECCHOHATBHO BAXXKHBIX KAdyeCTB, MO3TOMY AaKTyaJlbHA
3amadya (QopmMupoBaHus y OOydYaIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3sHOBUIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOT0 KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUYECKON AESITEIbHOCTH 110 MHOTMM HaIlPaBJICHUSM.

[lens ocBoeHus mporpammbl yuebHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE oOOyueHusi — 00meo0pa3oBaTenbHOe U OOLIEKYJIbTYpPHOE pa3BHTHE
oOydarommxcst  4yepe3  oOecriedeHHe  BO3MOXKHOCTHM  NpPUOOpETeHus |
WCIIOJB30BaHUs CUCTEMATHYECKUX TI'E€OMETPUYECKMX 3HAHUM M JCUCTBH,
CHEeLM(PHUUHBIX T€OMETPUH, BOBMOKHOCTH YCHEIIHOr0 MPOJOJIKEHHUsI 00pa30BaHUs
10 CIIELUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJAHBIM HCIOIb30BAaHUEM F€OMETPHUH.

[Iporpamma no reoMeTpud Ha 0a30BOM YpOBHE IMpeAHA3HAYeHA IS
00yUarouxcs CpeHeN MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBanus. Takum oOpa3oMm, oOydaroriygecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTHUYECKHE YMEHMsI, CBA3AHHBIE
co crneuu@uKol TeoMeTpurM M HEOOXOJUMbIe IJsi KM3HU B COBPEMEHHOM
obuiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYHUTh F€OMETPHUIO OOJee
riyOoKo, €clii B JajibHEHIIEeM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HaHUSAX B IPOPECCUOHAIBHOMN EATEIbHOCTH.

JlocTmkeHre 1elau OCBOGHMS MPOrpaMMbl OOECIEeUMBAETCsl pPEUICHHEM
COOTBETCTBYIOIMX  3aj1ad. llpuopureTHpIMM 3aJayaMM  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBistoTCS:

 popMupoBaHUE MPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIBTYpPHI
Y OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY’KaIOIIUM MHPOM;

 popMHUpOBaHUE NPECTABIECHUS O MHOIOTPAHHUKAX W TEJlax BPALLEHUS Kak
O BAXKHEWIIMX MAaTeMaTHYECKUX MOJEINSX, MO3BOJISIIOUIMX OMUCHIBaTh W
M3y4aTh Pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPA;

« popMupoBaHUE YMEHHUS PacCO3HABATh HA YEPTEkKaX, MOJACISAX U B PEAIbHOM
MHUpPE MHOTOTPaHHUKU U TeJla BpalleHMS;

¢ OBJIQJICHUE METOJaMHU PEIIECHUS 3a/lad Ha IMOCTPOEHHUs Ha H300paKEeHUsX
MIPOCTPAHCTBEHHBIX PUTYD;

e popMUpOBaHME yMEHUS ONEPUPOBATH OCHOBHBIMU  MOHATUSMU O
MHOTOI'PaHHHMKAX M T€JaX BPALEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIa/ICHUE aJITOPUTMAaMHU PELICHUs] OCHOBHBIX TUIIOB 3a/1a4; (popMHpOBaHUE
YMEHMSI MPOBOJUTH HECIOXKHBIE J0Ka3aTeJIbHbIE DPACCYXKIECHUS B XOJE
pEelIeHUs] CTEPEOMETPUYECKMX 3aJady M 337a4 C [PAKTHYECKUM
COJIEp )KaHHUEM;

e Pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH oOydaromuxcs,
[IO3HABATEJIbHON aKTUBHOCTH, UCCIIEN0BATENbCKUX YMEHUM, KPUTUUHOCTH
MBIIIICHHS;



e hopMupoBaHre (PYHKIHOHAILHOW IPaMOTHOCTH, PEJICBAHTHON T'€OMETPUMU:
YMEHHUE PACIO3HABATh MPOSBICHUS TE€OMETPUYECCKUX TMOHSATUN, OOBEKTOB
1 3aKOHOMEPHOCTEN B PEabHbIX KU3HEHHBIX CUTyalUAX U MPU U3YUYEHUU
IpYruX  y4eOHbIX  MPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIHPOBATh UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENIH, MPUMEHSITh OCBOCHHBIA T'€OMETPUUYECKUN
anmapat g pelieHus MPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MMOJYYEHHBIE PE3YJIbTAThI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAYaJle €ro MU3y4YeHHs 3a7ay, pElIaeMblX HAa YPOBHE
WHTYWUTUBHOTO MO3HAHUSA, U ONIPEACIIEHHBIM 00pa30oM OpraHM30BaHHasi paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JJbHEUIIIEMY U3YyUYEHUIO MTPEIMETA.

[Ipennourenue oTnaércsi HArasAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JESITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX ITPEACTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPUM MPOBOJAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  TPOCTPAHCTBEHHBIX 00pa3oB U  3a7a4 Ha  ONEpPUPOBAHUE
MPOCTPaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a MPOBOJUTCA C OMOPOM Ha
HarISIAHOCTh, a OINEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUECHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOTHOTO COJIEPKAHUS.

OcHoOBHBIE cozepikaTelibHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «lIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpauieHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JTOTUUECKUX YMEHUMN
pacripenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO W N0 TrojaMm
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHMs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHpeAci€éHHBIM MO ToJaM OO0ydYeHWUS,
CTPYKTYpPUPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIQJICHUE TE€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYMATENIBHO, C
COOJII0ICHUEM ITPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKUX MPECTABICHUN OOYYAIOMIMXCS, PACIIUPSS U
yriyosiss e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B HeAeno B 10 kimacce u 1 yac B
Hezeno B 11 kiacce, Bcero 3a ziBa roga o0yuenus - 102 yueOHbIX daca.



COJEPXAHME YYEBHOI'O KYPCA

10 KUIACC

IIpsiMmble M JIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEepeoOMEeTpuu. Touka, mpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCHOMAaTUYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnonokeHue IpsMBIX B IPOCTPAHCTBE: II€pECEKaroluecs,
NapajulelIbHble W CKpenuBaronuecs npsmble. [lapainenpsHOCTs NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: IAPAJUIEIBHBIE TMpsAMBIE B IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX NPAMBIX; MapAJIIEIBHOCTh NPAMOU U IUIOCKOCTU. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YTOJd MEXAy NpPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN: napajuiejIbHbIe IIJIOCKOCTH; CBOMCTBaA
napajienbHbIX IUiockocTer. [lpocrteifiine mnpocTpaHCTBeHHbIE (UIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapasuieNenume/; HOCTPOEHUE CEUeHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPIICHINKYJISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIBHBIE W IEPHIEHAMKYJISPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM U INIOCKOCTH, TEOpeMa O IIPAMOU
NEPIEHINKYJISIPHOW TUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  yroJl, JIMHEHMHBIA YroJ  JBYTPaHHOTO  yTJIa.
IleprieHIUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT M[psAMOM [0  IJIOCKOCTH,  HOpoeKuus  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH  JBYX
TIockocTer. TeopeMa 0 TpEX NEPIEHIUKYIISIPax.

MHoOrorpasHHuKHu

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBIIIYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronsHas
puU3Ma; TPaHU U OCHOBAHUS NMPU3MBbI; IpsiMasi U HaKJIOHHAs MPU3Mbl; OOKOBas U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, MIPSAMOYTOJIBHBIN
napajuleJienunes; U ero cpoucrsa. Ilupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl; IPAaBUIIbHAS U
yced€HHas INHUpaMuja. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuiibHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MPU3MA U
IIpaBWJIbHAS IHMpPaMHA; NPABUIIbHAs TPEYroJibHAsA INHPaMHUAA W TPaBUIIBHBIN
terpasap; KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
noziekasip U ukocaap. CeueHus: Npu3Mbl U TUPAMUJIBL.

CuMMeTprs B NPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, IPSMOH,
IUDIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAAX, NapajuieJenuIenax,
MIPAaBWJIBHBIX MHOTOTPAHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TIPSIMOM TMPU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH UM TOBEPXHOCTH MPaBUIBLHOW MUpaMUJIbI,
TeopeMa O Iulomanu yceuéHHoul mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KITIACC

Tesia Bpalenus

[Hwnuaapudeckas IOBEPXHOCTD, obOpazyrorue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIUHAPUYECKON MNOBEpXHOCTU. LlMIMHIApP: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yomue KOHUIECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON nmoBepxHocTu. KoHyc: OCHOBaHME M BepIInHa, 00pa3yromas
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHMS M OOKOBAsi MIOBEPXHOCTb.

Chepa u map: 1meHTp, paauyc, ITAAMETpP; IJIOMAIL MOBEPXHOCTH C(hephl.
B3aumHoe pacrnionoxenue chepbl U IUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
IJI01aAb Cephl.

N3o0paxkeHue Tell BpallleHHs Ha TJI0CKOCTU. Pa3BépTKa IUIMHIApa U KOHYCA.

KomOunamuu Ten BpalleHus W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; cdepa, BOHCaHHAS B MHOTOTPAaHHUK, WU TEJO
BpAaICHUS.

[Tonsarue 06 066EMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueactsus u3 He€. OO0bEM IHUIMHIApA,
KoHyca. O0BEM 11apa u 1ioaab cQepol.

[logoOuble Tena B mpocTpaHcTBE. COOTHONIEHUS MEXKIY IUIOMAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

Ceuennsi nWIMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEYCHUs
KOHyca (TapajuieIbHO€ OCHOBAHUIO U TPOXOSIIEe uepe3 BEPIIUHY), CECUCHUs
niapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha 1m1ockocTy U B mpocTpaHcTBe. CloKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4UCi0. PaznoxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuino mapamnenenunena. PemieHue 3amad, CBS3aHHBIX €
NPUMEHEHUEM TIpaBWJ JEHCTBUM ¢ BekTopamu. [IpsiMoyrosibHas cucTemMa
KoopauHaTt B mnpoctpanHcTBe. Koopamnater BekTopa. [Ipocreitmue 3amaun B



KOOpAMHATAaX. YTojq Mexay BekropaMu. CKalsipHOE IPOU3BENECHUE BEKTOPOB.
BblunciieHne yrioB Mexay HMpsIMBIMH U IUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN
METO/J1 IIPU PELIEHNN F€OMETPUYECKUX 3a/a4.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI TMPOrPaMMbl y4eOHOTO TpeameTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKONU MO3UIIUKU O0YYAIOIIETrOCs KaK aKTUBHOT'O
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYCCKHX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MporeAyp TpaxiaaHCKoro ooOmecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakTIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOLLIOMY U HAaCTOSIIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaTeMaTUUYE€CKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
AKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOpMHUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUS, OATHUYECKOTO  IIOBEJACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj]ay, pELIEHNI, paccyXICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMuyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBOro u 6e3omacHoro obpasa KW3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIECHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymeli mnpodeccnrn W peanu3oBBIBaTh COOCTBEHHBIC >KU3HCHHBIC TUIAHBI;



FOTOBHOCTHIO U CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4 MAaTEMATUIECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYyphl, IMOHWUMAHHEM BIUSHHUS
COIMAITEHO-D)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
Cpelbl, OCO3HaHWEM TJIO0ATBFHOTO XapakTepa OSKOJOTHUYECKHX MpoOseMm;
OpHEHTallell Ha TMPUMEHCHHE MaTeMAaTHYeCKUX 3HAHWKM JIs perieHus 3aaad B
00JIaCTH OKpY’Karoliell cpeapl, IUIAHUPOBAHUSI TOCTYNKOB M OIEHKH HUX
BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUEM
MaTEeMaTUYeCKOM HayKH Kak c(epbl 4YeTOBEYECKON MesTENbHOCTH, STAloOB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHUS I[MBUIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKON KyJIbTYpOW KaK CPEICTBOM TIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JCSITEIBHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUSI MPOTPaMMbl Y4e€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yTCs OBJIAICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHIMU
0elcmBeUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUSHBIMU OetiCMBUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYJCaAwe2o  Mupa;,  npumeHeHue  J102UHeCKUXx,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

* BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU MATEMATHYECKUX
O00BEKTOB, TMOHATUH, OTHOUICHUH MEXIY IOHATHUAMH, (OPMYITHUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyuyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

¢ BOCIIPUHUMATh,  (OPMYJIHPOBATH M  NPEOOPa3OBBIBATh  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIC;

eBBISIBJISITH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;



npejiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e ICTIATh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JCAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e IPOBOJINTH CaMOCTOSITEITbHO J0Ka3aTeIhCTBA MaTEeMaTHIECKUX
YTBEPKJICHHUH (TPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaTh Croco0® pemieHus ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoJiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEITLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

* CTIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKANA HHCTPYMEHT IO3HAHMUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBIWBAaTh HWCKOMOE€ W  JaHHOE, (OpPMHUPOBAThL  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

* IPOBOJIUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTO OOBEKTa, SBIICHMS,
mpoliiecca, BBISIBIICHUIO 3aBUCUMOCTEH MeEXAy OOBEKTaMH, SBICHHUSIMHU,
poLIeCCaMU;

e CAMOCTOSITENBHO (HOPMYIUPOBATH OO0OOIIEHHS W BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHUI;

* IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKe BBIJBUTaTh
MIPEANOJI0KEHUS O €T0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

* BBISIBJISITH JAC(UIIUTH MHGOPMAIINH, TaHHBIX, HEOOXOUMBIX NIl OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BEIOMpaTh HH(OOPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, AaHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(POPMAIMIO Pa3TUIHBIX
BHUJIOB U ()OPM TIPEICTABICHUS;

e CTPYKTYPHUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHbIX (opMax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OLICHUBATD HaAEKHOCTD uHdopmManuu o CaMOCTOSATENBHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusam

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



¢ BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHHs B YCTHBIX W NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
peleHus 3a1a91, KOMMEHTHPOBATh MOJTYUYSHHBIN pe3yIbTarT;

*B X0j/I¢ 00CYX/ICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
MpOoOJIEMBI, perIaeMou 3a/1a4uu, BEICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOUCK
pEIICHMS; COIMOCTaBIATh CBOM CYXICHHS C CYXICHHSIMH JPYTHX
YYaCTHHKOB JHaora, OOHAPYKWBATh Pa3Inuve W CXOJCTBO IMO3UIINHA;, B
KOPPEKTHOU GopMe HopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

e IPE/ICTABIISATh PE3YJIBTATHI PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, NCCIICIOBAHMUS,
MPOEKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpPMAT BBICTYIUICHHUS C YYETOM
3aJ1a4 Mpe3eHTAIMN U OCOOEHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

 IOHUMAaTh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHON M MHIWBHIYAJTbHOM
paboOTHI TIpU peNICHUH YYeOHBIX 3aJlay; MPUHUMATH I€h COBMECTHOMN
NESATENBHOCTH, IUJIAHUPOBATh  OPTaHHW3AIlMI0 COBMECTHOM  padoTHI,
pacnpenensTh BUABI pabOT, JOTOBApUBATHCS, OOCYXIaTh MPOIECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;

e Y4aCTBOBATh B TPYNNOBBIX (popmax paboTsl (00CYk)aeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT TO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

3) Vnusepcanvnvie  pezynamueHule Oeticmaus, obecneyusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

e COCTABJIATD IUIaH, JITOPUTM PELICHUS 3a7a4H, BBIOUPATh CIIOCOO PEIICHUS ¢
y4E€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHHUM ¢ yUETOM HOBOM
uHopMamm.

CaMOKOHTPOJIBb:

eBIIAJICTh HABBIKAMH  TIO3HABATENbHOM  pedrekcun Kak  OCO3HAHHS
COBEpIIAEMBIX JCHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJAJIETh CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTPOJS IHpolecca U
pe3yJibTaTa perieHusl MaTeMaTUIEeCKON 3a1auH;

e IPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPH PEIICHUH 3a][a4H,
BHOCHUTHh KOPPEKTUBHI B JECITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
JaHHBIX, HAWJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHMBAaTh COOTBETCTBUE pe3yJibTaTa IEJIM U YCJIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJbTAaTOB JESTEIbHOCTH,
HAXOJIUTh OIMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBath MOHATUSIMH: TOYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM M CIEACTBHS W3 HHUX IMPU PENICHUU
reOMETPUUECKUX 3a]1a4.

OnepupoBath MOHATUSIMU: MAPAILICIBHOCTD U MEPIEHANKYIISIPHOCTD MPSMBIX
Y IUIOCKOCTEN.

KnaccudummpoBate B3aMHOE pPacHoONIOKEHHE TMPSMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPAHHBIA yroj, TpaHU ABYTPAHHOTO Yrija,
pebpo ABYTPAaHHOTO yTJia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCcHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHHMK, BBIMYKIBIH ¥ HEBBITYKIIBIH
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBII MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHHMKOB (MMHUpaMuja; TpuU3Ma,
MPSIMOYTOJIbHBIN TapaJijiesienumne, Ky0).

KnaccudunmpoBarh ~ MHOTOTpaHHHUKH,  BBIOMpas  OCHOBAHMS  JUIS
kinaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIC MHOTOTPAaHHUKH, TPABUIHHBIC
MHOTOTPaHHUKH; TIPSIMBbIE U HAKJIIOHHBIE MPU3MBI, TTapaJUIeICTUIICbI ).

OnepupoBath MOHATUSMU: CEKYIIas MJIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, HCTIOIB3YS METO/] CIIC/IOB.

CtpouTh CEUYEHUS MHOTOTPAHHUKOB METOJOM  CJI€JIOB, BBITIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTSIKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (GUryp: BUI
CBEpXY, COOKY, CHUBY.

PemaTs 3a1aun Ha HAXOXKACHUE TEOMETPUIECKUX BEJIMYUH IO 00pasiam min
QITOpUTMaM, TPUMEHSISI W3BECTHBIC AHAIMTUYECKUE METOJbl TMPU PEUICHUU
CTaHJaPTHBIX MAaTEMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHHUMA MEXKIY ABYMS
TOYKaMH, OT TOYKHA JIO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TTPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEITMYUH O 00pasiam uiu
QITOPUTMaM, TIPUMCHSS W3BECTHBIC AHAIMTUYCCKHE METOJbI TPH PEIICHUU
CTaHJAPTHBIX ~MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOIIMMHUCS TPSIMBIMH, MEXIYy TPSIMOM H TUIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncisat 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTI'OTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (GOpMyJ; BBIUHCIATH COOTHOIICHUS MEXKIY
IUIOMIA/IIMU TOBEPXHOCTEHN, 00bEMaMHU MTOT00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJI0CKOCTh CHMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBATE W HMHTEPHPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPEICTABICHHYIO Ha YepTexax U
pUCYHKaXx.

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, NPEAnoaralinX HECKOJIbKO IIaroB PEUIECHHUs], €CIIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHAT, OpocTEHIIME MPOTPAMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOaNTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IppMeHATh NMOTYyYECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOMCKA PELICHUS
MaTEeMaTU4YeCKu CQPOPMYIMPOBAHHON MPOOJIEMbI, MOJICIUPOBATH pEalbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM I€OMETPUUYECKUX MTOHATUHN U TEOpeM, amnmnapara ajreopbl; pemarhb
IIPAKTUYECKUE 3a7]a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATHSIMH: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKON  TMOBEPXHOCTH;  IIWJIMHADP;,  KOHUYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBathk Tena BpamieHus (UIWHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATUAMHU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruncnsath  00BEMBI M MIJIOMIATM  TOBEPXHOCTEH  Tell  BpalieHus,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIMCAHHBIK B cdepy u
ONKCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEIO
BpaIcHUs.

BbuucnsTh COOTHOLIEHUS MEXIYy IUIOIAISIMH MOBEPXHOCTEH M 0ObEMaMu
MOTO0HBIX TE.



N3o0paxars u3zydaeMble (QUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrIMOaHATH (BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BU cBEpxy, COOKY, CHU3Y; CTPOUTH CEUCHUS TeJ BpaIleHHUS.

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOpPa30BbIBATH HHMPOpPMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO0 HAa 4YepTexax u
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE JEHUCTBUS  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpaA Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSMHU: JICKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIpPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJISIPHOEC NPOU3BEACHHUE, PpPaCKIaJbIBaTb BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3a/a4, MPEANOJararouX HECKOJIBbKO IIArOB PEIICHUs, €CIIA YCIOBUS IPUMEHEHUS
3a/1aHbl B SIBHOU (hopMe.

Pemars mpocrteime reoMeTpuYecKUe 3aJlaud Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha J0KAa3aTeILCTBO MAaTEMATHUECKWX OTHOIIEHUU W
HaXO0XJICHUE MeOMETPUUYECKUX BEJIMYMH MO 00pa3liaM Wid aaropuTMaM, IpUMEHss
W3BECTHBIE METObI IIPU PEIIEHUHU CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, OpoCTEHlIMEe MPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a/a4.

[IpuBOAMTE HpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyallUM W TPUMEHATh HW3YyYCHHBIE IIOHATHS B IMPOLECCE IMOUCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYIUPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $3bIKE TE€OMETPHUM, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; penaTh
MPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC

Ne

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuecTBo yacoB

Konrpoasnusie IIpakTunyeckue

DJIeKTpOHHbIe (LM (ppOoBbIE)

n/n NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE pecypchl
padoThbI padoThbI

1 BBeneHue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
I1 .

2 PAMIBIC 1 TUIOCKOCTH B MPOCTPANCTBE. 12 1 https://m.eds00.ru/WT7NSO14T
[TapanienbHOCTB MPSIMBIX U TIOCKOCTEH
I1

3 CPICHANIYIEPHOCTS HPAMBIX H 12 https://m.eds00.ru/\V/61LAPUCD
IUTOCKOCTEH

4 VYriel MeXAY OPSAMBIMU U INIOCKOCTSMHU 10 1 https://m.edsoo.ru/R38METBTQ

5 MHoOTOrpaHHUKH 11 1 https://m.edsoo.ru/XPW9U5FB2

6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso00.ru/010FX2SJB

7 [ToBTOpEHME: CEeUeHMS, pACCTOSHUS U YTIIbI 1 https://m.edsoo.ru/LIAAMHO3D

OBILIEE KOJIMYECTBO YACOB I1O 68 5 0

[TPOT'PAMME


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 KITACC

HanmeHnoBaHMe pa3ieiioB U TeM

KoaunuecTBO 4acoB

DJIeKTPOHHBIE (U (POBHIE)

Ne i/m Konrpoabusie IIpakTnyeckue
NMpOrpamMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI padoThI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
O0BEMBI TEN 5 1 https://m.edso0.ru/BO9ORVIYC9
3 Bexropet it KoopAmHaTH B 10 1 https://m.edsoo.ru/4ANCL4AGOMF
MIPOCTPAHCTBE
4 Hostoperne, obobette, 7 1 https://m.eds00.ru/DORV3P725
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME


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

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB
Ne Hara DJIeKTPOHHBIe N (ppoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYeHHs o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThbI

OCHOBHBIE TOHATHS
CTEpEOMETPHUU: TOUKA, IpsMas,
TUTOCKOCTb, TPOCTPAHCTBO.

Hpasuna n3o0paxenms Ha 1 https://m.edsoo.ru/D3VCJIJ7UN4

PHUCYHKaX: N300pakeHus
IUIOCKOCTEH, mapaienbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHbI
oTpe3Ka

[TonsTus: nepecekaromumecs
2 MJIOCKOCTH, TePECEKAIOIITUECS 1 https://m.edsoo.ru/NR6VIYCGK
npsiMasi ¥ MI0CKOCTh

[TonsATHA: nepecekaromuecs
3 IJIOCKOCTH, TTePECEKAONITUECS 1 https://m.edsoo.ru/O6RNDFAMO
npsiMast ¥ TIOCKOCTh

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHNEe MHOTOIPaHHUKOB

4 1 https://m.edsoo.ru/KMUQPILLO
Ha PUCYHKaX, Ha POEKIHOHHBIX
gyepreKax
HavanbHbie cBeeHus 0 Kyoe u

5 [TMPAMHAS, HX PasBepTRi M 1 https://m.eds00.ru/FPW2INHCZ

monaenu. CeueHus
MHOTOTPaHHUKOB


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

HavanbHbie cBeneHust 0 KyOe u
UpaMue, UX Pa3BEPTKUA U
mozenu. CedeHust
MHOTOTPaHHHKOB

ITousarue 06 akCHOMATHYECKOM
MMOCTPOCHHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

[Tonsatue 06 akcHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEAICTBUS U3 HUX

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

[TonsaTne 06 akCHOMaTHYECKOM
HOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

[TonsaTne 06 akCHOMaTHYECKOM
HOCTPOCHUU CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/I3A98J6Z9

11

12

Bzaumuoe PAacCIIOJIOKCHHUC
IMPAMBIX B IIPOCTPAHCTBE!
nepeCCKaromurecs, mapaajicJIbHbIC
" CKPCIIHUBAIOIIUECCA MTPAMBIC

[TapaynenbHOCTb NPSAMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:
NapajuleIbHbIE IPSIMbIC B
IIPOCTPAHCTBE; MAaPAJIICIBHOCTD
TPEX MPSMBIX

https://m.edsoo.ru/lUIW8KR5Q

https://m.edsoo.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

[TapamienbHOCTh IPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edso0o.ru/PO5J6D23U
[TapamienbHOCTH IPSIMOM U
MJI0CKOCTH

14 TR C COHAMPARICHHENA https://m.edsoo.ru/LLIAVHVBW
CTOPOHAMU

15 ¥/TOI MELY MPAMBIMH B https://m.edsoo.ru/KGJM8OEUK
MIPOCTPAHCTBE

16 Y TONMERIY IPAMENI B https://m.eds00.ru/24L VWHIVS
MIPOCTPAHCTBE
II 78

17 BPALIILHOCTS THIOCROCTEM https://m.edsoo.ru/BUSTQIHZT
napasuiesbHbIe II0CKOCTH

18 CpoiicTsa rvlapannenLHHx https://m.edsoo.ru/0KQQK2ABA
IJIOCKOCTEN
[Ipocreiiime npocTpaHCTBEHHbBIE

19 (burypbl Ha TUIOCKOCTH: TETPAdIp, https://m.edsoo.ru/MRT13XP79
KyO, mapasienenumnes

20 [Moctpoenwne ceuenuit https://m.edsoo.ru/DISAX05J8

21 [TocTpoenue ceuenuii https://m.eds00.ru/20GC3ZP9P
KonTponbhas padota no teme
HH

22 DAMBIC M IIIOCKOCTH B https://m.edsoo.ru/BI405QJEB
npoctpanctse. [lapamiensHocTh
NPSMBIX U IJIOCKOCTEMN"
[leprieHIUKyYIAPHOCTH NPSAMOUN U

23 TUTOCKOCTH: IEPIIEHAUKYIISIPHBIE https://m.edsoo.ru/RN45YBO8R
MpsiMbI€ B IPOCTPAHCTBE
IT

24 PAMBIE TP LIEALHBIE 1 https://m.eds00.ru/32MXRZDDL

NECPHNCHAUKYIISIPHBIC K INIOCKOCTH



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

26

27

[IpsimMble napajienbHble U

MEPIEeHIUKYISIPHBIE K IJIOCKOCTH

[Ipu3Hak nepneHIuKyIsIpHOCTH

IIPSIMOH U INIOCKOCTHU

[Ipu3Hak nepneHIuKyIsIpHOCTH

MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

28

29

30

Teopema o npsamon
MEePIEHANKYISIPHOMN MJIOCKOCTH
Teopema o npsamoi
NEPIEHIUKYISIPHOM IJIOCKOCTU
Teopema o npsiMmoi
NEPIEHIUKYISIPHOM IJIOCKOCTU

https://m.edsoo.ru/YOIQSMOH1

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

https://m.edsoo.ru/HFKNPKZ7T

31

[IeprieHUKyIsp U HAKIOHHBIE!
paccTosiHue OT TOYKHU JI0
MJIOCKOCTH, PACCTOSIHUE OT
NPAMOM 10 MIIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[IepnieHuKyIsp U HAKIIOHHBIE!
paccTosiHue OT TOYKHU JI0
MJIOCKOCTH, PACCTOSIHUE OT
NPAMOM 10 MIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

34

[IepnieHuKyIsp U HAKIIOHHBIE!
paccrosiHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHHAE OT
IPSMOM 10 TUIOCKOCTH

[leprieHquKyIsp U HAKIOHHBIE!
paccTosiHue OT TOUKHU JI0
IJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM JI0 TIIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

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

36

37

VYTIbl B IPOCTPAHCTBE: YroJl
MEXAY IPAMOH U INIOCKOCTBIO

JIByrpaHHbIi yroii, TMHEHHBIHI
yroJl ABYTPaHHOIO yria
JIByrpaHHbIN yToJ, JUHEHHBIN
yroJl ABYTPaHHOT'O yria

https://m.edsoo.ru/PSFIXUAL1I

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

https://m.edsoo.ru/ML0ZZYZC7

38

[IepnieHAUKyYIAPHOCTD
IIJIOCKOCTEM: MPU3HAK
NEPIEHINKYIJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRODSM9INH

39

40

41

42

43

44

[IepnieHAUKyYIAPHOCTD
IUIOCKOCTEH: IPU3HAK
MEePIEeHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN
[leprieHAUKyYIAPHOCTD
IUIOCKOCTEM: IPU3HAK
MEePIEeHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN

Teopema o Tpéx
MEPIEeHIUKYISIpax
Teopema o Tpéx
MEePIEHANKYISAPAX
Teopema o Tpéx
NEPHEHANKYIIApax

KonTponbHas padborta o Temam

"IlepneHAUKYJIAPHOCTD MPSIMBIX U

mockocteil" u "Yribl Mexay
MPSMBIMH U TUIOCKOCTAMM"

https://m.edsoo.ru/DY2AF84T2

https://m.edsoo.ru/TS8OAINH2

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

https://m.edso0.ru/OWG81WDV3

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

46

47

[TonsiTue MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPAHHUKA, BBITYKJIbIE 1
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BépPTKa MHOTOTPaHHUKA

IIpusma: n-yronpHas mpusMma;
TpaHu ¥ OCHOBAHUSI MPU3MBI;
IpsiMasi U HaKJIOHHAs! IIPU3MBI;
OO0KOBas U MOJIHAs TTOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,

NPSAMOYTOJIbHBIN
napajuiesienuIes1 U ero CBoicTaa

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

48

49

50

[Inpamua: N-yroapHas
NApaMUJa, TPaHU U OCHOBAHUE
UpaMU/Ibl; OOKOBaAsI U MOJIHAS
IIOBEPXHOCTb TUPAMHU/IBL;
IIPABUJIbHAS U YCEUEHHAs
nupamMuaa

[IpaBunbHbIE MHOTOTPAHHUKHU:
MIOHATHE NTPAaBUIIBHOTIO
MHOTOTpaHHHKA; IPaBUIIbHAS
IpHU3Ma U IpaBWIbHAs IIPAMUIA;
IIpaBWIbHAS TPEYTrOJIbHAasI
NUpPaMUJa U IPaBUIIbHBIN
TETpa’Ip; Kyo

IIpencraBnenue o NpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’dap,
JOJIEKA’AP U UKOCADIP.

https://m.edso0.ru/1TOFX00PA

https://m.edsoo.ru/LWNGFZTWE

https://m.eds00.ru/06SH02I1DD



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

CumMeTpust B IPOCTPAHCTBE:
CUMMETpPHS OTHOCUTEJIBHO TOUKHU,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETPHUH B ITUPaAMUIAX,
napasuieNienune1ax, MpaBUIbHbBIX
MHOTOT'PaHHHKAX
Brrunciaenue 31eMEHTOB
52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4AMN760
AuaroHaiu, yTibl
[Tnomans 60KOBOM MOBEPXHOCTH
Y MTOJIHOW ITOBEPXHOCTHU MPSIMOM
53 MPU3MBI, TUTOIIAh OCHOBAHHH, 1 https://m.edso0.ru/SQY9XSIL6
TeopeMa 0 OOKOBOU MOBEPXHOCTH
MPSIMOM MPU3MBbI
[Tmomranb 60KOBOI MOBEPXHOCTH
Y IIOBEPXHOCTH IIPABUIIbHOMN
54 MMUPaMU/IBI, TEOPEMa O TIIOMIA TN 1 https://m.edsoo.ru/R22FHBG60O
OOKOBOM IMOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 Kowrpombmai padora mo reme 1 https://m.edso0.ru/\VHYNJQMQD
"MHororpaHHuku"
56 ITonsarue 06 00bEME 1 https://m.eds00.ru/GM1LC394G
57 O0BEM TUpaMuIBI 1 https://m.edso00.ru/B307P8WTC
58 O0BEM TUPAMHUTBI 1 https://m.edso0.ru/PQZ9ED3YF
59 OO0BEM TUPAMHU/TBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMHUTBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM pU3MBI 1 https://m.edsoo.ru/B46EMRRGE


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

64

O06BEM pu3MBbI

KonTponbHas pabota mo Teme
"O06BbEMBI MHOTOTPaHHUKOB"

https://m.edsoo.ru/FIMQW6KFT

https://m.edso00.ru/23S50180N

65

[ToBTOpenue, o6o0IIEHNE
CHCTEMAaTH3alHs 3HAHHH.
[Toctpoenue ceuenuii B
MHOTOI'PAaHHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

67

68

[ToBTOpenue, o6o0IIEHNE
CHCTEMAaTH3alAs 3HAHUIA.

Brruncnenue paccTossHAN: MEXIY

ABYMS TOYKaMH, OT TOYKHU O

MPSAMOM, OT TOYKH J10 TIFIOCKOCTH,

MEXKY CKPEIIUBAIOIIUMUCS
NPSIMBIMU

Hrorosas koHTpoNbHAs paboTa
[ToBTOpenue, 0600IIEHNE
CHCTeMaTH3aIus 3HAHUH.
Brruncienue yrios: Mexmay
CKPEITUBAIOIIUMHUCS TPSIMBIMH,
MEXKly IPSIMOM U TJIOCKOCTBIO,

JIBYTPaHHBIX YTJIOB, YTJIOB MEXIY

IIIIOCKOCTAMUN

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0OA9U

https://m.edsoo.ru/X7CJU5L0O0

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME


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 KITACC

Ne
n/n

Tema ypoka
Bcero

Cdepa u map: ueHTp, pajaunyc,

JMaMeTp; TUIOINAIb 1
MOBEPXHOCTHU CEPHI
B3auMHoe pacnonoxenue
cdephl U TIOCKOCTH;
KacaTeJbHasl INIOCKOCTh K
cdepe; momanb cheps
N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus napa

KoanuyecTBo yacos

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3yYeHUs

DJIeKTPOHHBIe N (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

https://m.eds00.ru/QDCFS8UGXE

[unuaapuydeckas MoBEPXHOCTD,
00pa3yromue HUINHIPUIECKOM
MIOBEPXHOCTH, OCh

IMHIPUYECKON TOBEPXHOCTH

https://m.edso0.ru/8516BBEQO7

[Mununap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pasyrolmas u
0Ch; IIJI0Ia b OOKOBOH U
TIOJTHOM TMTOBEPXHOCTH

N300pakeHne MWIMHApA HA
miockoctH. PazBéprka
mnHapa. CedeHus UIMHApa
(TUTOCKOCTHI0, TTapaslIeTIbHON
WM TIEPIICHIUKYIISIPHOM OCH
UIHH]IPA)

https://m.edsoo.ru/W0JR979V9

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

KoHnueckast HoBEpXHOCTB,
00pa3yrolme KOHMIEeCKOU
MIOBEPXHOCTH, OCh U BEpILIMHA
KOHUYECKOW MOBEPXHOCTU

KoHnyc: ocHOBaHME U BEPIINHA,
o0pa3yroIas U 0Ch; IJIOMAIb
OOKOBOM U MOJHON
MOBEPXHOCTH

Y ceu€HHBIN KOHYC:
o0pa3yroIire 1 BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

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

10

11

N300paxeHne KoHyca Ha
miockoctu. Pa3BépTka KoHyca.
Ceuenus koHyca (IJI0CKOCTBIO,
rapasuieIbHOM OCHOBAHHUIO, U
IJIOCKOCTBIO, TPOXOIAIIEH
yepes BEPIIHHY)

KoMOunanwst Ten BpaieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/OPV9CKUYU

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

12

13

14

MHororpaHHuK, ONMCaHHbIA
okoJto cepsl; chepa,
BIIMCAHHAS] B MHOTOI'PAaHHUK WJIH
B TEJIO BpAILICHUS

[Toustie 00 00BbEMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEII

O0BEM UIMHApa, KOHYCca

https://m.eds00.ru/RMYY1STLP

https://m.edso0.ru/4ACENHGLOZ

https://m.edsoo.ru/W8TGN5Z799

15

O06bEéM mapa u mionaas cheps

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

17

18

19

20

21

22

23

24

25

[TonoOHbIe TENa B
npoctpaHcTBe. COOTHONIEHUS
MEXTy TUTOTIATMHU
MOBEPXHOCTEN, 00 BEMaMHU
MOJ00HBIX TE

Konrponbnas pabora mo remam
"Tena Bpamenus" u "OO0beMbI

TEII

BekTop Ha IJI0CKOCTH U B
IIPOCTPAHCTBE

CrnoxeHue U BIYUTAaHHUE
BEKTOPOB

YMHOKEHUE BEKTOPaA Ha YUCIIO

Pa3znosxeHue BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPaM.
IIpaBuio nmapasuienenumena

Pemenue 3a1a4, CBSI3aHHBIX C
[IPUMEHEHUEM IIpaBUIl IEUCTBUI
C BEKTOpaMu

KoopanHatHO-BEKTOPHBIN
METO/JI TIPU PELICHUU
reOMEeTPUUECKUX 3a7a4

IIpssMmoyronbHas cucrtema
KOOPJMHAT B MPOCTPAHCTRBE.
KoopanHatel BekTopa.
[Ipocreiimue 3aga4u B
KOOpJAUHATAX

VYron Mexay BEKTOpaMH.

https://m.edsoo.ru/4AN04FYUUX

https://m.edsoo.ru/KCOMHJI5SWW

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

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

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5S

https://m.edsoo.ru/BBI1139Z7U

https://m.edsoo.ru/X9TSDNSQ3

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

26

27

CkansipHO€E IIPOU3BEICHNE
BEKTOPOB

Brruncienue yrioB MExy
IPSIMBIMU U TNIOCKOCTSMHU
KonrtponbHas pabora no reme
"BekTopsl 1 KOOpAMHATHI B
npocTpaHcTBe"

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHme, 0600IIEHNE 1
cucTeMaTH3alys 3HaHUM.
OcHoBHbI€ GUTYpBI, PaKTHI,
TEOpEeMbI Kypca IUIaHUMETPHU

https://m.edso0.ru/16ASE1TYU

29

30

31

32

[ToBTOpeHme, 0600IIEHUE 1
CHCTEeMaTH3aIlus 3HAHUH.
OcHoBHBIE GQUTYPHI, PAKTHI,
TEOpPEMBI Kypca IIIaHUMETPUN

[ToBTOpeHue, 06001IIeHNE 1
CHUCTEeMaTU3alus 3HaHH.
3amaun TIAaHUMETPHUUA U METOTBI
UX pEIICHUs

[ToBTOpeHwue, 06001IIeHNE 1
CHUCTEeMaTU3alus 3HaHH.
3aaun MIaHUMETPUU U METOJIBI
UX PEUICHUs

[ToBTOpenue, 0600IICHNE 1
CHUCTeMaTU3alus 3HaHU.
OcHoBHBIE QUTYPHI, (HAKTHI,
TEOpPEMBI Kypca CTepeoMeTpUn

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

https://m.edsoo.ru/ZY6BYLY7W

33

Wroroas KOHTpOIbHAS paboTa

https://m.edsoo.ru/VP8CXOC4C



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

[ToBTOpeHue, 06001IIeHUE 1

34 1 https://m.edso0.ru/70QSTDCAP

cUCTEMAaTH3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 3 0


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

IHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA

10 KVIACC

Kon

NpoBePsIEMOro
pe3yJjbTara

7
7.1

7.2

7.3

7.4

OCHOBHOM OBPA30OBATEJIbHOUN ITPOI'PAMMBI

IIpoBepsiemble mpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero oo1ero 06pa3oBaHus

I'eomerpus
OHepI/IpOBaTI) MOHATHUAMU: TOYKA, IIpAMasd, MNIOCKOCTb

HpI/IMeHHTB AKCHUOMBI CTCPCOMCTPUHN U CIICACTBUA U3 HHUX IIPpU PCUHICHHUU

TCOMCTPHUYCCKUX 3ada1

OHepI/IpOBaTB NOHATUAMU: MNAPAJUICIIBHOCTE HU HNCPHCHIAUKYIAPHOCTH

MPSMBIX U IJIOCKOCTEMN

KrnaccudpunmpoBaTh B3aUMHOE PACIIONOKEHHUE MPSIMBIX U TUIOCKOCTCH B

IIPOCTPAHCTBE

7.5

7.6

1.7

7.8

7.9

7.10

7.11

7.12

OnepupoBaTh MOHATUSMU: JABYTPAHHBIN YroJ, TpaHH JBYTPAHHOTO yIJa,
pedpo ABYIPaHHOTO YyIJia, TUHEHHBIN Yo ABYIPaHHOIO yIJia, rpaaycHas
Mepa IBYTpaHHOIo yria

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKIIBIH M HEBBITYKIBIN

MHOT'OrpaHHUK, 3JICMCHTBI MHOT'OI'PaHHUKA, HpaBI/IHLHLII\/'I MHOT'OTI'paHHUK

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOI'PAaHHUKOB (MHpaMuja, MpU3Ma,

MPSIMOYTOJIbHBIN Mapasuiesenumne, Kyo)

KnaccupunupoBarh  MHOrOrpaHHMKM, BbIOMpass  OCHOBaHUS  JUis
knaccuukanuy  (BBIMYKJIbIE W HEBBINYKJIbIE  MHOTOIPaHHHKH,
MpaBWIbHbIE MHOTOTPAHHUKH, TIPSAMBIE M  HAKIOHHBIE IPHU3MBI,

napajuieJIeuIneb)

OnepupoBatb MOHSTUAMU: CeKyIas IJIOCKOCTB, CeueHue
MHOT'OI'PaHHHUKOB

OOBSCHATP NPUHLHUIIBI ~ [OCTPOCHUS  CEYEHWH  MHOIOTPAHHUKOB,
UCHOJb3Yys METO CIIE/I0B

Ctpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOIHATh
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y

Pemarp 3agaun Ha HaxXOXACHUE reoOMCTPHUICCKUX BCINYHH I10 06pa3uaM



7.13

7.14

7.15

7.16

WM aNropuTMaM, INPUMEHSs W3BECTHBIC AHAIMTHUYECKUE METOABI IPHU
pelIeHUuU CTaHAAPTHBIX MAaTeMAaTHYECKUX 3a74a4 Ha  BBIYUCICHHUE
pPacCTOSTHUN MEXIYy IBYMs TOYKAMM, OT TOYKHU JO HPSIMOM, OT TOYKU 10

IIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCS MTPAMBIMHA

Pemrate 33124 Ha HaX0XJI€HHE T'€OMETPUUECKUX BEIMYMH MO 00pa3uam
WM aNropuTMaM, INPUMEHSAs W3BECTHBIC AHAIMTHUYECKUE METOABI IPHU
pelIeHNU CTaHIApPTHBIX MATEMAaTHUYECKUX 3a1a4 Ha BBIYHMCICHUE YIJIOB
MEXKIY CKPEIIMBAIOIIUMHUCI IPSIMBIMH, MEXAY INPSMON U IUIOCKOCTBIO,

MCXKIAY MIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Bbruncnare 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOI'OI'PAaHHHMKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHUEM (OPMYII, BBIYUCIISATH COOTHOLICHHUS
MEXIy IUI0UIAAIMH MIOBEPXHOCTEH, o0bEMaMu 0J00HBIX

MHOTOTPaHHUKOB
OnepupoBarh MOHATHSMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCb U
IJI0CKOCTh CHMMETPHUH, LIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALUIO O

NPOCTPAHCTBCHHBIX T'COMCTPUUICCKUX (I)I/IF yYpax, IMIpPpCACTABJIICHHYKO Ha

YepTekax U pUCYHKax

7.17

7.18

7.19

[IpumensaTh reomeTpuveckrue (GaxKThl JJs PEIICHUS CTEPEOMETPHUYECKUX
3a/a4, MPEAIONIAraloluX HECKOJIbKO WIaroB pPELICHMs, €CIA YCIOBHUS

MIPUMEHEHHUS 3aJ1aHbl B IBHOU (hopMme
[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUYECKHUX 3aa4

[IpuBoUTE MpUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, PACIIO3HABATH MPOSABJIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

7.20

[IpuMeHATH NOTydYEeHHBIE 3HAHUS HA MTPAKTUKE: aHAJM3UPOBATh pEabHbIC
CUTyallUd W IIPUMEHATh H3YyYEHHBIE IIOHATHSA B IIPOLIECCE ITOMCKA
peeHus MaTE€MaTUYECKH chopMyITMpOBaHHON Ipo0OJIEMBI,
MOZEIIMPOBATh PEAIbHBIE CUTYAllMM HA S3bIKE T'€OMETPUHU, UCCIIEN0BAThH
IIOCTPOEHHBIE MOJEJIM C HCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATUH U
TEopeM, arnmapara ajareopsl, pelaTh IPaKTUYECKHE 3a1a4H, CBSI3aHHbIC C

HaXOXXIACHUCM I'COMETPUICCKUX BEJINYINH



11 KIIACC

Kon IIpoBepsiemble npeaAMeTHbIE Pe3yIbTAThI 0CBOEHHUS OCHOBHOI
NpoBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero 06pa3oBaHus
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh NOHATUAMHU: IMIIMHIPUYECKAsE TTOBEPXHOCTh, 00pa3yolne
61 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaeHus (IMIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYSHUS TEJl BPALLICHUS
6.4 KnaccuduimpoBarh B3auMHOE paciosioKeHHE CPephl U TIIOCKOCTH
OnepupoBaTh MOHATHUAMHU: IIAPOBONM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CJIOM, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
IIapOBOTO CJI0s1, IIAPOBOM CEKTOP
. Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEW TeNl BpaIICHHUS,
' TE€OMETPUYUECKUX TEJl C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHITHSIMH: MHOTOTPAaHHHUK, BIHCAaHHBIM B cdepy Hu
6.7 OIMCaHHBIN OKOJIO cepsl, cepa, BIUCaHHAS B MHOTOTPAHHUK WIIH TEJI0
BpallleHus
6. BbluuciATE  COOTHOLIEHMST MEXAY IUIOIAIsIMU TOBEPXHOCTEH |
' 00BEMaMHU ITOTOOHBIX TEN
6.9 N3o6paxkaTh n3ydaeMbie GUTypsl OT PYKH U C IPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeInonHATh (BBIHOCHBIE) IUIOCKHE YEepPTEX U M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CCUCHHS Tl
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH U MPeoOpazoBbIBaTh WHGOPMALUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, TPEACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensTh reomerpuueckue (akThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEANOJaraloliX HECKOJbKO IIIaroB PEIIeHUs, €CJIH YCIOBHUS
MPUMEHEHUS 33JIaHbl B SBHOU (hopMe
6.13 OrnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

BremonaHsaTh I[eﬁCTBI/ISI CJIOKCHHUA BCKTOPOB, BBIUUTAHHA BCKTOPOB U
YMHOXCHHUA BCKTOPAa Ha YHCIIO, O6’L${CHHTB, KaKNMH CBOMCTBAMH OHHU

o0JamaroT
[TprMeHSTH IPAaBHUJIO MapaJUIC/ICIHUIIE A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IMOHATHUAMU: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHMHATBI BEKTOpPA,
yroa MCKAy  BCKTOpaMu, CKaJLIpHOC  MPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

Haxomute cymMMy BEKTOPOB M IIPOM3BEJECHHE BEKTOPA HAa YMCIIO, YrOJl
MEXIY BEKTOPAaMH, CKAJIIIPHOE MPOU3BEIACHUE, PACKIIAIbIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOPAUHAT
Pemate npocteiiline reoMeTpuuecKHe 3aJaud  Ha IIPUMCHEHHE
BEKTOPHO-KOOPAMHATHOIO METOAA

Pemarte 3amauM Ha J0Ka3aTEIbCTBO MATEMAaTHMYECKHUX OTHOLICHHH W
HaXO0JIeHUE T€OMETPUUECKUX BEJIMYMH M0 o0pa3lam WM alrOpUTMaM,
IPUMEHSAS  M3BECTHBIE  METOABI IIPU  PEIICHWM  CTaHJAPTHBIX
MaTeMaTU4YECKUX 3a1a4

[IpuMeHATH mpoCTEHIIME NPOTrPaMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMEI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3aJa4

6.22

HpI/IBO,Z[I/ITB MNpUMEPbl MAaTECMATUUICCKUX SaKOHOMepHOCTeﬁ B IIpupoac nu

JKU3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHsTh mMONyYeHHBIE 3HAHMS Ha NPAKTUKE: aHAJTU3UPOBAThH
pearbHBIe CHUTyallud W TPUMEHSATh HM3YYCHHBIC TOHATHS B TIpOIECcCe
IOWCKA PELICHUS MaTeMaTu4ecku CcHOpMyIUpOBaHHON MpoOIEeMBl,
MOJIEJINPOBaTh PealbHble CUTYallUH Ha fA3bIKE F€OMETPUH, HCCIEI0BATh
NOCTPOCHHBIE MOJIEIM C HCIIOJIb30BAHHEM T'€OMETPHUECKUX MOHATUH H
TEopeM, almnapara ajareOpbl, perars MPaKTUYECKHE 3a/1a4H, CBSI3aHHBIE C

HaXO0KACHUEM I'COMCTPHICCKUX BCIIMYNH



HHPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon
7

7.1

7.2

IIpoBepsiemMblii 3J1eMEeHT COeP:KAHUSA
I'eomerpus
OcHOBHBIE MOHATHA cTepeoMeTpud. Touka, mpsMas, MIOCKOCTb, MPOCTPAHCTBO.
[Tonsatue 00  aKCHMOMAaTHYECKOM  IOCTPOEHHH  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

B3aumHOoe  pacmnonokeHWe TpAMBIX B IPOCTPAHCTBE:  IEpeceKarolecs,
napajulefibHble U CKpemmBaromuecs mnpsmblie. [lapannenbHOCTh MPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajUlelibHble MpsIMble B  MPOCTPAHCTBE,
NapajuieIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh MPSAMON M IUJIOCKOCTH. YTJbI C
COHANPABJICHHBIMA CTOPOHAMH, YTOJ MEXKIy TPSMBIMH B TPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapaliyiebHble MIIOCKOCTH, CBOMCTBA MapalieIbHbIX
iockocTei. I[lpocTeiiimme mpocTpaHCTBEHHBIE (UTYPBI HA TUIOCKOCTH: TETPadp,

Ky'6, napauiCJICIuIca, IoCTpOCHUC CeUYeHH I

7.3

7.4

[lepneHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTU: TNEPIECHAUKYJSPHbIE MpsIMbIE B
MMPOCTPAHCTBE, NPAMBIC ITAPAJIJICIBbHBIC U TCPICHAUKYJIAPHBIC K INIOCKOCTH, ITPHU3HAK
NEPIEeHIUKYISIPHOCTH MPSIMOU U TUIOCKOCTH, TEOPEMA O IPSIMOM MepIEeHANKYIIPHON
IJIOCKOCTH. YTJBl B TPOCTPAHCTBE: YIroJd MEXAY TMNPSIMOM M IUIOCKOCTHIO,
JIByTpaHHBIA yroJl, JMHEWHBIM Yroys JAByrpaHHoro yria. IlepneHaukymnsip u
HAKJIOHHBIC: pPaCCTOAHHUE OT TOYKHM OO0 INNIOCKOCTH, PpaCCTOAHHUE OT prIMOI;’I a0
TUIOCKOCTH, TPOEKIHs (PUTyphl Ha TUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  Iwiockocrter. Teopema o  Tpéx
MEePIeHIUKYIApax

[TonsiTue MHOTOTrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHHMKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipmsma: N-yronpHas
npu3Ma, TPaHH U OCHOBAHMS MPHU3MBI, MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamnenenumen, NpsMOyroiabHbIM NapaIesIeuIIe]
u ero coictsa. [lupamuna: N-yrompHas nupamMuaa, rpaHd U OCHOBAHUE TMTUPAMUIBI,
60KOB3.$I " 1I0JIHasg MOBCPXHOCTH NHUPAMUABI, IMPaBUJIbHAA U yCG‘-IéHHaH nupamMujia.
OneMeHThl TpuU3Mbl W nOHUpaMuzbl. [lpaBUiibHbIE MHOTOTPAaHHUKHU: TIOHATHE
MMPpaBUJIBHOI'O MHOI'OrpaHHUKaA, IIpaBWJIbHad IIpU3Ma MW IIPpaBUJIbHAA IIUpaMH/ia,
MpaBUJIbHAS TPEYroJibHAS MUPaAMUIA U MPABUIbHBIN TeTpasrap, kyO. [IpencraBnenue

O MpaBWIbHBIX MHOTOTPaHHUKAX: OKTa3Jp, AOAEKa’aAp U ukocadapyrue CeueHus



7.5

MMPU3MBbI 1 TUPAMHUBI

CI/IMMeTpI/I}I B IPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIILHO TOYKH, HpHMOP’I,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHN B IMUpaMUJax, nmapamiCjaCinurcaax, mpaBUiIbHbIX

MHOTI'OIrpaHHHUKax

7.6

Brrunciienue »31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHanu, yriel. llmomanb
OOKOBOM TIOBEPXHOCTH W TIOJHOM TOBEPXHOCTH TPSIMOM TPHU3MBI, IUIOMIATH
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsMON npu3Mbl. [1nomans 60koBoi
MOBEPXHOCTU M TMOBEPXHOCTH NPABWIBHOM MUpaMHIbl, TeopeMa O IUIOHIaIu

yceu€HHoil nupamupl. [TonsTre 06 06bEMe. O0bEM MHpaMHIbl, TPU3MBI

1.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOLICHUS MEXTY IJIOMIAIIMHU TIOBEPXHOCTEH,

00BpéMaMU ITOTOOHBIX TEN

11 KJIACC

Kox

6

6.1

IIpoBepsieMblii 3J1eMEHT COlepPKAHUS
I'eomerpus
[{unuHapuyeckas MOBEPXHOCTb, 00pa3yIoUIe HUINHAPUIECKONW MTOBEPXHOCTH, OCh
WIMHIPUYECKON ToBepXHOCTH. umuHap: ocHOBaHUS UM OOKOBas MOBEPXHOCTb,

oOpa3yroias 1 0Ch, TIIOMIab OOKOBOM U TIOJHOM TTOBEPXHOCTH

6.2

6.3

6.4

Konuueckasi moBepXHOCTh, 00pa3yrolre KOHMIECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYeckol mnoBepxHocTH. KoHyc: ocHOBaHue W BepuIinMHa, oOpa3yolias U OcCh,
wionia b OOKOBOI M TOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYyC: oOpasylouiue u

BbICOTA, OCHOBAHUA U OoxoBas IMOBEPXHOCTH

Coepa u map: HeHTp, paguyc, AMamMerp, IUI0Iaab MOBEepXHOCTH cdepbl. Bzanmuoe
pacronioxeHre cdepbl W IUIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe, mromais
cepsl

N3o0pakeHue Ten BpalieHus Ha TWIOCKOCTU. Pa3BépTka nummHapa U KOHyca

6.5

KomOuHammu Ten BpamieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN

OKOJIO C(l)epLI, C(pepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIW TCJIO BpallICHUSA

6.6

6.7

6.8

[Tonsitne 06 00BEMe. OcHOBHBIC cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPsIMOYTOJIBHOTO Tapaiienenuneaa u ciueactBus u3 He€. OObEM UWIMHIpA,

koHyca. O0BEM 1mapa u ionaab chepsl

HOI[O6HBI€ TCIIa B IMPOCTPAHCTBCE. CooTHo1ICHHS MCKIAY IiomaasaMu

MOBEpXHOCTEH, 00bEMAaMHU MTOTOOHBIX TEN

CeueHus HUIMHApA (napanneano U TCPHCHAUKYIIAPHO OCI/I), CCUCHUA KOHYCa

(mapasuteTbHOE OCHOBAHHIO M IPOXOAIIEE Yepe3 BEpIINHY), CCUCHHS [Iapa



6.9

6.10

Bexktop Ha miockoctd W B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHHE BEKTOPOB.
YMHOXKEHHEe BEeKTOpa Ha 4Hcio. Pa3noxkeHne BEKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €

IIPUMEHEHNEM ITPaBUJI ACUCTBUI C BEKTOPaMU

[IpsiMoyronbHas cucteMa KOOpAMHAT B TmpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiiine 3amaun B KOOpAMHATaX. YTol Mexay Bekropamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BhlunciaeHue yriioB Mexay NpSMbIMH U TIOCKOCTSIMH.

KOOp)IPIHElTHO-BCKTOpHLIﬁ MCTO pU PCIICHHUU 'COMCTPHUICCKUX 3aaaY



MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrPaMMbI CPeIHEro 001ero
o0pa3zoBaHus

Bnanenne meromamMu J0Ka3aTeNbCTB, JITOPHUTMAMH PEIICHUS 3ajad;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSIMH: OIpEEICHUE,
aKcroMma, Teopema, CIIeJICTBHE, CBOICTBO, TPHU3HAK, JO0Ka3aTEIIbCTBO,
paBHOCHUIIbHBIE POPMYTUPOBKH; MPUMEHSThH UX; YMEHUE (OPMYIUPOBATH
o0paTHOE W TMPOTHBOIIOJIOKHOE YTBEP)KIEHHE, NMPHUBOIAUTH NMPUMEPHI U
KOHTPIPUMEPLI, HCIIOJIb30BaATb MCTOA MaTeMaTHUECKOU HHAYKIOWH;
NPOBOJIUTh  JIOKAa3aTeIbHBIC PACCY)KICHHsS TMpH pEIICHUH 3alad,
OLICHMBATb  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKICHUH;  yMEHUE
OTIIEPUPOBATh MOHATHUSMHU: MHOXECTBO, MOJMHOXECTBO, OINEPalldN Hal
MHOJKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
armapar Jyis OIMCaHMsI PEalIbHBIX POIIECCOB U SBJICHUN U TIPU PEUICHUU
3aJa4, B TOM YHCIE M3 JAPYrUX YYEOHBIX MPEIMETOB; YMEHHE
OTIepUpPOBATh MOHATUAMHU: Tpad, CBA3HBIN Tpad, nepeBo, IUKI, rpad Ha
IJIOCKOCTHU; YMCHHC 3a/laBaTb H OIHUCBIBATH Fpa(I)BI Ppa3siinuHbIMU

croco6aMu; NCIOJIb30BaTh Ipadbl MPU PELUICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTYpaJbHOE YHCIIO, LIEJI0€ YUCIIO,
CTENEHb C LIEJBIM [TOKa3aTeleM, KOPEHb HaTypaJIbHOM CTENEHU, CTENEHb
C palMOHAIbHBIM  IOKa3aTeleM, CTeNeHb C  JIeUCTBUTEIBbHBIM
nmokasarenemM, JiorapudM UYUClIa, CHHYC, KOCHHYC M  TaHTEHC
MPOM3BOJIBHOTO YHCJA, OCTATOK IO MOJYINIO, pPalMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE  YWCIO,  MHOXECTBA  HAaTypaibHBIX,  IEJIbIX,
paloHaNbHBIX, JCUCTBUTENbHBIX YHCET; YMEHHE HCIIOIb30BaTh
NPU3HAKKA JIeTMMOCTH, HAUMEHBIIMKA OOIIUI JETUTeNh U HAaUMEHBIIEe
oluiee kpaTHoe, anroput™ EBkiuaa mpu pemieHuu 3a1a4; 3HaKOMCTBO C
pPa3IUYHBIMM ~ TO3UIIMOHHBIMA ~ CUCTEMaMM  CYHUCICHMS;  YMEHHE
BBINIOJIHATh BBIYMCIICHUE 3HAYEHUM U MpeoOpa3oBaHUs BBIPAXKEHHH CO
CTeMEeHAMH M Jorapudmamu, mpeodpazoBaHusi IPOOHO-PALMOHAIBHBIX

BBIan(eHHﬁ; YMCHHC OIICPUPOBATHL IOHATHUAMH: ITOCICOAOBATCIIBHOCTD,



apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OeCKOHEYHO yOBbIBalIIas TreoMeTpUuYecKass TMpOrpeccus; yMEHHe
3aJ1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE OIEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COTPSIKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCHd  KOMIUIEKCHBIX 4uces  (reoMeTpudeckas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yMETb  HIPOH3BOJIUTH
apupmeTHYecKre IeHCTBUS C KOMIUIEKCHBIMH YHCIAaMH; MPUBOAUTH
IOPUMEpPbl  UCMOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEepHUpOBATh
NOHATHAMM: Marpuma 2x2 wu  3X3, OmpeneiauTrenb  MaTpUILBL,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MOHATHSMU: palMOHAJIbHBIEC, HWPpaLMOHAJIBHBIE,
MOKa3aTeNbHbIE, CTEIEHHbIE, JIorapu(MUUEeCKHe, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHME OIIEpPUPOBATH
MOHATHAMU: TOXJECTBO, TOXIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHUJIbHOCTH
YpaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh YypaBHEHMUS,
HEPAaBEHCTBA M CHCTEMbI C IMOMOINBIO Pa3JIMUHBIX NPUEMOB; peEIIATh
YPAaBHEHUs, HEPaBEHCTBA M CHCTEMBbl C IIApaMETpPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHS MAaTeMaTU4YEeCKUX

3aJla4 ¥ 3aaa4 U3 pa3INdIHbIX obnacrei HAaYKH U peaﬂbHOﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYyHKIMH,
NEPUOIUYHOCTh (DYHKIIMHM, OrPaHMYCHHOCTh (PYHKLIMH, MOHOTOHHOCTbH
GbyHKIUM, 3KCTpeMyM (QYHKIMHM, HauOoJIbllee U HaMEHbIIee 3HAYCHUS
(GYHKLIMU HA IPOMEXYTKe, HepepbiBHAS (DYHKIMS, aCUMITOTHI Ipaduka
¢byHKUMY, TIepBasi U BTOpasi NPOM3BOJHAS (YHKLUHU, TECOMETPUUECKUN U
¢u3nveckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, ONpeNeIEHHBIN
MHTErpai; yMEHHE HaXOJIUTb aCUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUUCIIATh IPOU3BOJHBIE CYMMBI, IIPOMU3BENEHHUS, YAacCTHOIO U
KOMIO3UIMN (QYHKIUI, HAXOJUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GyHKINW; yMEHHE HAaXOIUTh INPOWU3BOAHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCMOIb30BaTh MPOU3BOJHYIO JJS HCCIENIO0BaHUS (YHKLUH,
HAXOIUTh HAWOOJbIIME M HAUMEHbIIWE 3HAYCHUS (YHKIMN; CTPOHUTH
rpaMKd MHOTOWIEHOB C HCIOJIb30BAaHUEM ammapara MaTeMaTHYECKOIro
aHaJIn3a; NPUMEHATh IPOU3BOJHYIO I HAaXOXKIEHUS HaWIydlIero

pe€IICHUA B HNPHUKIAJHBIX, B TOM YHCJIC COHHAJIBHO-DKOHOMHWYCCKUX M




bu3nYeCKUX 3a7a4ax; HAXOIUTh TUIOMIAIU U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpaia; MPUBOIUTH MPUMEPhl MATEMATHYECKOTO MOJCIHPOBAHUS C

NOMOIIBIO AU PepeHInaNnbHBIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMU: TrpapuKk QYHKIUHM, oOOpaTHas
GbyHKUMSA, KOMIO3ULMS (QYHKUUH, JUHEWHas (QyHKUMSA, KBaapaTHYHAs
byHKIUS, panuoHaIbHas byHKIMA, CTEIEHHAs byHKLu,
TPUTOHOMETpPUUYECKHE  (DYHKIUH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢byHKUMM, TOKa3aTenabHas | Jorapudmuyeckas QGYHKUUH; YyMEHUE
CTPOUTh TpapUKH H3YHYEHHBIX (DYHKIMHA, BBIIOJIHATH MpeoOpa3oBaHUs
rpaduKoB (YHKINH, UCTIOIB30BaTh TPAPUKH IS U3yUSHHSI TIPOLIECCOB H
3aBUCUMOCTEH, MpPHU pelleHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peajbHOM JKU3HU; BBIpaXaTb (OPMYIaMu 3aBUCHMOCTH MEXIY
BEIMYMHAMU; HCIIOJIB30BaTh CBOMCTBA W Tpapuku (QyHKOuH Juis
peleHns ypaBHEHHH, HEPaBEHCTB U 3a/1a4 ¢ MapameTpaMu; u300pakaThb
Ha KOOPJAMHATHOW IJIOCKOCTH MHOXKECTBAa pEIICHUH YypaBHEHHI,

HCPABCHCTB U UX CUCTCM

YMeHue pemarbh TEKCTOBBIE 3a/addl pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJM U YacTH, Ha JIBUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIyT, HAJOTH, 3a7]a4i U3 00JaCTH yNpaBICHUs JTUYHBIMA U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA M HUX
CUCTEMBI TI0 YCJIOBUIO 3a/layM, HUCCJIEN0BAaTh IOJYyYEHHOE pPEIICHUE U
OLIGHMBATh MPaBAONOAOOHOCTh pPE3yIbTaTOB; YMEHHE MOJEINPOBAThH
peanbHble CUTYallUM Ha SI3bIKE MATEMATUKH; COCTABJISATH BbIpaKCHHUS,
YpaBHEHHUs, HEPaBEHCTBA U MX CHCTEMbl 110 YCJIOBHUIO 3a/ayH,
UCCIIEN0BaTh TOCTPOEHHBIE MOJEIN C HCIOJB30BAaHHUEM alapara

anreOpbl, HHTEPIPETUPOBATh NOTYUESHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHIAMU: cpeiHee apudmeTnyeckoe, Mearana,
HauOoNblllee W  HAWMCHbIIEE 3HA4YCHHs, pa3Max, JUCHEPCHUs,
CTaHJIAPTHOE OTKJIOHEHHWE YHCIOBOrO HAOOpa; yMEHHE W3BJIEKATb,
HUHTEPIPETHPOBaTh WH(GOPMAIIMIO, TPEACTABICHHYI0 B Tabimuiax, Ha
auarpammax, rpadukax, OTpakKarollyl0 CBOWCTBA peallbHbIX MPOLIECCOB U
SBIICHUI; TIPEJICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAaOJIHII U TUATPaMM;
HCCIEN0BATh CTATUCTUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpa@UYecKuXx  METOJIOB U  DIEKTPOHHBIX CpPEeACTB; Trpaduuecku
UCCIIEIOBaTh COBMECTHbIE HAOMIOACHHUS C IOMOILBIO JHarpamm

pacccuBaHusd U JIMHEHHOM perpeccuun



YMeHHEe OIepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT M CIIy4aiHOE
COOBITHE, BEPOATHOCTb CIYYalHOIO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSTHOCTh C MHCIIOJIB30BAaHMEM TIpaUUeCKUX METOJIOB; NPUMEHSITH
(bopMyJIBl CIIOKEHUS M YMHOXEHHs BEpOSATHOCTEH, (OopMyiy MOJHOU
BEPOATHOCTH, popMmyny bepHymiu, koMOMHaTOpHbIE (hDaKThl U POPMYIIBL;
OLIEHMBATh BEPOSITHOCTH pPEATbHBIX COOBITHI; YMEHHME OIEepUpPOBAThH
MNOHATUAMM: Ciy4ailHass BEJIWYMHA, pacCIpeleieHUe BEpOSTHOCTEMH,
MaTEMaTHUYECKOE OKMJAHHWE, OUCHEPCHA M CTaHIAPTHOE OTKIOHEHHE
CllyyailHOH BeNWYMHBI, (QYHKUUU paCOpeleNeHHss ¢  IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEJbHOTO W HOPMAaJbHOIO  PpAaCIpPEEICHUN;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpelesIeHud JUIs
peleHusl 3aJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIIEIOBAaHUHM; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJIEHUS 3aKOHA OOJIBIIMX 4YKCEI B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHMH, YHMCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHHe
MPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS JUIS PEIICHHS 3a/1a4;
OLICHUBATh BEPOATHOCTH pEaJbHBIX COOBITHIA; COCTaBJIATh

BEPOSTHOCTHYIO MOJIEIb U HHTEPIIPETUPOBATH NOJIYUCHHBINA PE3YJIbTAT

YMeHHe oOmnepupoBaTh IOHATHUSAMHU: TOYKa, IpsMas, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJA, IUIOCKUHA YOl
JIBYTPAHHBI yroji, TPEXIPAaHHBIA Yroj, CKPELIMBAIOIIMECS IIPSMBIE,
MapaJUIEIbHOCTh U MEPIEHIUKYIAPHOCTD NPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy INPSMBIMHU, YrOJI MEXKAY IPSIMOM U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHUE MEXIY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE HCIIOIb30BATh IPH
pelIeHUH 3aJau U3yueHHbIE (PAKTHI MU TEOpPEeMbl IUIAHUMETPUHU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKAE MOJENH C IOMOIIBIO TI'€OMETPHUYECKUX IIOHATHH U

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMU NPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATHSAMU: TUIOMAAb (GUTYpBI, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBHJIbHBIH MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
KyO, TmapajuieNienunena, Npu3Ma, NUpaMmuna, (Gurypa W TOBEPXHOCTH
BpallleHHs, MWIHHIpP, KOHYC, map, cdepa, miomaas chepbl, TIomanb
MOBEPXHOCTH THUPAMUIBI, MPHU3MBI, KOHYyca, IIWIMHIpA, 00BEM KyOa,

MIPSAMOYTOJIBHOTO TNapaJlIeenuneaa, MUPAMUABI, MPU3MbI, LHIWHIPA,




KOHYycCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYCHHUS KOHyCa W IMIUHIpA,
napajulellbHble OCH WM OCHOBaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacatomascss cdepbl, IWIMHAPA, KOHYCa; yYMEHHE CTPOHMTh CEUYCHHE
MHOTOTpaHHMKA, U300pakaTh MHOTOTPAaHHUKH, (GUTYpBl U MMOBEPXHOCTU
BPAIICHHS, UX CEUYCHUS, B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE NPUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATEH OIMpPEICIICHUS] U3Y9aeMbIX (UTYp, BBIABUTATh THIIOTE3BI
O CBOWCTBAaxX M NPU3HAKaX T'€OMETPUUYECKUX (UTYp, OOOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOIUTH Kiaccupukanuio Guryp mo
pa3MYHbIM TPU3HAKaM, BBIMOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MOCTPOCHHUSI

11

12

13

YMeHue omnepupoBaTh TOHSATHSIMM: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbI MEPeHOC, CUMMETPHs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue 10a00us, NOAOOHbIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYpBI, B TOM 4YHCJE B MPHUPOJE,
UCKYCCTBE, apXWUTEKTYpE€; HCIOJIb30BaTh I'€OMETPUYECKHUE OTHOILEHHUS
IpU PpELICHUU 3a/ady; HaXOAWUTh TEOMETPUYECKHE BEJIWYMHBI (AJIUHA,
yroj, IUIOIAAb, OOBEM) MpH pELICHUH 3a1ad M3 APYTruX Y4eOHBIX
IPEIMETOB U U3 PeajbHOMN KU3HU; YMEHHE BBIUUCIATh F€OMETPUYECKHE
BEJIMYMHBI (AJIMHA, YTOJ, IUIOWaab, OOBEM, IUIOIIA[bL MOBEPXHOCTH),
UCMONb3ysl H3y4eHHble (DOpPMyJBl M METOABI, B TOM YHCIE: ILUIOMIAMb
MOBEPXHOCTU MHUPAMHIBI, TIPU3MBI, KOHYCA, IIWIMHAPA, IUIOMAAb chepsl;
00bEM Ky0a, MpSIMOYTOJILHOTO MapajuieNenuiesa, TUpaMHuIbl, MPU3MBI,
IWINHIPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOLIEHHE OO0BEMOB

MoTI00HBIX (puryp

YMeHue onepupoBaTh NOHATUSIMU: NPSAMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJAMHATHl TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpAa HAa YHCJIO0, Pa3JIOKEHHUE BEKTopa Io 0as3ucy,
CKaJIIpHOE TPOU3BEJCHUE, BEKTOPHOE MPOU3BEIACHUE, YOI MEXAY
BEKTOPAaMH; YMEHHE HCIOJI30BaTh BEKTOPHBIA M KOOPIWHATHBIN METOJ
JUISL PEIICHUS TEOMETPUUYECKHX 3aJad M 3a1ad JPYruxX y4eOHBIX
MPEeIMETOB

YMeHue BbIOMpATh TOAXOMSAIIMA METOA JUIsl PEIICHHS 3aJauu;
MOHUMAHUWE 3HAYMMOCTHM MAaTeMaTUKU B W3YYEHUU MPUPOAHBIX U
OOIIIECTBEHHBIX  TPOIIECCOB W  SIBICHUH; YMEHHE paclO3HaBaTh

MMPOABJICHUC 3daKOHOB MATCMATHUKHW B HNCKYCCTBC, YMCHUC IIPUBOIAUTH



IIpUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCUHCKOM H  MHUPOBOU

MaTeMaTUYECKON HAyKH



HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
11 Hatypanbhblie u nensie yncia. [lpu3Haku AeTMMOCTH LENbIX YHCel
12 Panmonanbuple  yncna. OOBIKHOBEHHbIE M J€CATUYHbBIE JpOOM, NPOLIEHTHI,
' OCCKOHEYHBIC TTEPUOINUECKHUE TPOOH
13 ApudmeTnueckuili KOpeHb HaTypajbHOU cTemneHu. JlelicTBusa ¢ apudmernyecKkumu
' KOPHSIMHU HaTypaJbHOU CTENEeHH
14 Crenens ¢ niensIM nokaszareneM. CTeneHb ¢ palnoHaIbHBIM MoKasaTeneM. CBoiicTBa
' CTETIeHU
15 CuHyc, KOCHMHYC M TaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaATypadbHbIE Jorapu(Mbl
JevictBurenbHble 4ucia. ApuPMETHYECKHE OIepallud C JACHCTBUTEIbLHBIMHU
1.7 yuciaamu. [IpuOGnmxEHHble BEIYUCICHHS, IPAaBUIa OKPYIJICHUS, TPUKUIKA U OLIEHKA
pe3yabpTaTa BEIYMCICHUN
1.8 [IpeoOpazoBanme BeIpaKEHUN
1.9 KommnekcHsie uncna
2 VYpaBHEeHMsI U HEpaBEHCTBA
2.1 Lensle u 1poOHO-paliMOHAIBHBIE YPaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOrapuPpMHUUECKHE YPAaBHEHHS
2.5 Lenble u 1poOHO-paiOHAIbHBIE HEPABEHCTBA
2.6 HppanmonansHbie HepaBeHCTBA
2.7 [TokazaTenbHbIC U JOorapuMUUECKHE HEPABCHCTBA
2.8 TpuronomeTpruyeckne HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Matpuiia cucTemMbl JIMHEWHBIX ypaBHEeHUN. OnpeennuTenb MaTpHULbl
3 @yHKIMU U TpaduKu



OyHkmst, crocodbl 3amanus QyHknuu. ['paduk ¢yHknuu. B3ammaO 00paTHBIC

31 dbynkuun. YétHpie n HeuéTHBIC QyHKIMH. [leproandyeckue GyHKITIN
Ob6nacte ompefeneHuss U MHOXeCTBO 3HaueHud ¢yHkuuu. Hymun ¢yHKumm.
3.9 [IpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl ¥ MUHUMYMBbl (QyHkimuu. HauOousblliee W HauMEHbIIEe 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE
33 CrenenHas ¢QyHKIUS C HATypaJbHBIM M LEJbIM MOKa3zarenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0¥ CTENEHU
3.4 TpuronomeTprudeckue QyHKIHH, UX CBOWCTBA U rpaduKu
3.5 [TokazaTtenpHas u norapudmudeckas GyHKIIUN, KX CBOWCTBA U rpaduKH
36 Toukn paspeBa. Acumnrorsl rpadukoB ¢yHkiuil. ColicTBa  (yHKIUH,
' HENPEPBIBHBIX Ha OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs TTOCTIEA0BATEIHLHOCTEH
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmMyia CI0KHBIX TPOIEHTOB
4 Hayana matemaruueckoro ananusa
4.1 [TpowusBoanas ¢pynkumu. [Ipon3BoIHbIE dJTIEMEHTAPHBIX (YHKITHI
[Ipumenenne nNpPoOU3BOAHONW K HCCIENOBaHUIO (QYHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOONbIIEro ¥ HauMEHBIIETo0 3HaYeHUs (YHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpa
5) MHOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HaJ MHOKecTBaMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCT
6.3 KombunaTtopuka
7 ['eomerpus
7.1 ®durypsl Ha MITIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOrpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalIEHUS
7.5 Koopaunatsl 1 BEKTOpBI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

* MaremaTuka: anrebpa M Hadaja MaT€MaTUYECKOrO aHallh3a, TeOMETpHs.
I'eometpus. 10-11 knacc. Aranacsan JI.C., Byty3oB B.®., Kagomues C.b. u ap.

AknmonepHoe odmectBo «M3naTenscTBo «IIpocBenieHue.

METOAUYECKHE MATEPHUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






