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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS HJis
oOyuaromuxcs 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
roCyJJapCTBEHHOT0 00Pa30BaTEILHOTO CTaHJapTa CPEeAHEro 00IIero oopa3oBaHus,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, MPEABSIBISIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPATUIUNA POCCUUCKOrO 0OOpa3oBaHUS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHHUE KITFOUCBBIMH KOMIICTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUS,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OOYyCIIOBJICHA MPAKTUYCCKONW 3HAYMMOCTHIO METANpPEeJIMETHBIX |
NPEIMETHBIX pPE3yJbTaTOB OOyYEHHS TEOMETPUH B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcsi, (GOpMHpPOBaHUS (DYHKIIMOHATBLHONM MaTeMaTHYCCKOU
I'PaMOTHOCTH, U3YYCHHS JPYTUX yU4eOHBIX AMCIMIUIMH. PazBuTHE y 00ydaronumxcs
NPAaBWIBHBIX MPEICTABIEHUNH O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
a0CTpaKIfii, COOTHOIIEHUH PEATbHOTO M HJEaJbHOT0, XapaKTepe OTPaKeHUS
MaTEMaTUYECKOM HAayKOW SIBIGHHH W TPOLECCOB PEAJIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak o0OeCIeuYnBacT BO3MOXKHOCTb H3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAINPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe WMbIIIIeHUE, (HOpMUPYEMOE MPH HU3YYCHHH OOYYarOIIMMUCS
MOHATHUIHBIX OCHOB T€OMETPUH M TIOCTPOCHUH IIETIOYKH JIOTUUECKUX YTBEPIKICHHM
B XOJIE pCUIECHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTaTh M OMPOBEpPraTh
TUMOTE3bl HEMOCPEJACTBEHHO HCIIONB3YIOTCS TPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJb BO
BCEX 00acTIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIUAIbHOrO OBbITHS, ¢opMa
OTPaXKEHHUS OKPYXKAIOIIETO MHPA, YCIOBHE YCIHENIHOTO TMO3HAHUS W aKTHBHOTO
npeoOpa3oBanusi  JedcTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSIET pa3Hble BUAbI YYEOHOM W TPYJOBOM AESTEIHLHOCTH,



ABJIAETCSI OAHUM M3 TNMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyajbHa
3ajaya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOrO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH M0 MHOTUM HAIMPABICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHOro kypca «l'eomerpus» Ha 06az3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBaTeIbHOe M OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecreueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
HCTIOJIb30BAHUA CUCTEMATHYECKUX TE€OMETPUUECKUX 3HAHUM W  JACHUCTBUM,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
[0 CTIEUHUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpuud Ha 0a30BOM YpOBHE IIpeJHAa3HAyeHa s
00y4Jaromuxcs CPeIHEeH IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYAHECHUN
Ha ypOBHE OCHOBHOro oOiero odpa3zoBanus. Takum oOpa3zom, oOyuarouiuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIME MAaTEMaTHYECKUE YMEHHUS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYHUTh I€OMETpHUI0 Oojiee
riyOOKO, €ClM B JajibHEHIIEM BO3HUKHET HEOOXOJIHMMOCTh B T€OMETPUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHue 1eaM OCBOCHUS MPOTrpaMMbl 00€CTeUYMBaETCA pelIeHUEM
COOTBETCTBYIOIIMX 3a4ady. [IpuopuTeTHHIMKM 3ajjadyaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opmMupoBaHHe TPEACTABICHHS O TEOMETPUM KaK YacTH MHUPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHue TMpeACTaBICHUS O MHOTOTPaHHUKAX M Tellax BpPAIICHUS
KaK O BOKHEHIINX MaTeMaTUYECKUX MOJEISIX, MO3BOJISIONMX OMKUCHIBAThH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue ymeHHUs pacro3HaBaTh Ha dYepTexax, MOJACIIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlad Ha MOCTPOCHHUS Ha U300paKCHHSIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE  QITOPUTMAMH  DEIICHHS  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHUE  yMEHHS  TMPOBOJUTH  HECIOXHBIE  JOKa3aTeIbHBIC
pacCyKIeHus B XOJE PpELIEHUs CTEPEOMETPUYECKUX 3aJad U 3a7ad ¢
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX CHOCOOHOCTEM
o0yyJaromuxcs, TMO3HABATEIbHON  AKTUBHOCTH,  MCCIIEIOBATEIIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmupoBaHue (G yHKIIMOHATBHOM TPaMOTHOCTH, peNeBaHTHOU
FEOMETPUM: YMEHUE PACIO3HABATh MPOSIBICHHS T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB UM 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallusiX M MPU U3YUYEHUU JPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (OpPMYyIHpPOBATH HMX Ha S3BIKE
F€OMETPUH U CO3/1aBaTh FT€OMETPUUECKUE MOJICIIH, IPUMEHATh OCBOCHHBIN
F€OMETPUUECKUN anmapaT g PELIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIHTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYypC
CTEpEOMETPUM B Hauvalie €ro M3y4YeHus 3aJay, pellaeMblX Ha YypOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JalbHENIIEMY N3YUEHHUIO TTPEIMETA.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTUBHOMY METOy OOyUCHHS, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEIACTABICHUMN Y
yYalluXxcsi B Kypce CTEPEOMETPUU MPOBOJMUTCSA 3a CUET pELICHUs 3ajady Ha
Co3JaHue  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJa4y Ha  OMNEpUpPOBAHUE
IpoCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue obOpa3a TPOBOAUTCS C OMOPOM Ha
HATJIITHOCTh, @ OIIEpUpPOBaHHE O0Opa3oM — B YCJIOBHUSX OTBIIEUEHHUS OT
HaIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEPKaHUSI.

OcHoBHBIE coniepkarenbuble TUHUU Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukny, «lIpsmbie 1 IIOCKOCTH B TPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHUMN
pacrpenensieTcs HE TOJbKO 10 COAEpXKAaTeNbHBbIM JIMHUSM, HO W IO TOJaM
0o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pPe3ylibTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpeneln€HHBIM 10 TojaM OO0y4YeHwus,
CTPYKTYPHPOBAaHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHHE TE€OMETPUUYECCKIMHU
MOHSATUSAMHU U HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO M MOCTYIMATENbHO, C
COOJI0/IEHNEM TIPUHIINITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUWS BKIIIOYAJUCH B
OOIyI0 CHCTEeMY T€OMETPUYECKUX MPECTaBICHUN OOYUYaIOIMIMXCS, PACIIUPSS U
yrayonsis e€, 00pasyst MPOYHBIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBOaMTCA 2 yaca B Henennto B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydyenus - 102 yueOHbIX yaca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U NJIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsMBIX B IPOCTPAHCTBE: IIEpPECEKaroluecs,
napajulejbHble W CKpeluuBaroluecs InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApajUyIejibHbIE IMpsAMBbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; YIOJI MEXAY NpPsAMBIMH B I[POCTPAHCTBE.
[TapannenbHOCTD IJIOCKOCTEH IapaJijieibHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [lpocrtelimue mpocTpaHCTBEHHbIE (GUIYphl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapajieenurne; MoCTpPOeHUEe CeYeHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOM U IUIOCKOCTHU: NEPIECHAUKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, NPSAMBIE IApPAUICIIBHBIE W NEPIECHAMKYISAPHbIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJSIPHOCTH IPSAMOM U IUIOCKOCTH, TeopeMa O IMpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXIY HPSMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEHHBIA YroJl  JIBYIPaHHOIO  yrJa.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM [0  IJIOCKOCTH,  HpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIApax.

MHOrorpaHHuKH

IlonsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIBbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrouapHas
npu3Ma; TpaHU U OCHOBAHUS NMPHU3MBI;, IpsiMasi U HAKJIOHHAs MPU3MbI;, OOKOBas U
ITOJTHAs IIOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IIPSAMOYTOJIBHBIN
napajuleJIeivne; U ero coucrsa. llupammpma: n-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUPaMUbl; OOKOBAs M MOJIHASI TOBEPXHOCTh MUPAMUIbL; IPaBUIIbHAS U
yCeU€HHAasi MNHMpaMuJa. OJIEMEHThl Hpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOIPDAHHUKA; IPAaBUJIbHAs NPU3MA U
IIPaBUJIbHAS THPAMHIA; IPaBUJIbHAs TPEYroJibHas INHpPaMUAA W IPABWIbHBIN
TeTpa’ap; KyO. IIpencraBmeHne o mNpaBUIBHBIX MHOIOTPAaHHUKAX: OKTa’3p,
noJieKka’ip U ukocasap. CeueHust npu3Mbl U IUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, NPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B INHPAMHMAAX, NapaJuICICIAIenaXx,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOIPAHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM W TOJHOM MOBEPXHOCTH NPSIMOU MPU3MBI,
IUIOLAJh OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOU MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPaBUIBHOW MNUpPaMUIbI,
TeopemMa O TIUIomanu yceuéHHoi nupamuabl. [lonstue o0 o00béme. OOBEM
MUpaMUIbl, TPU3MBI.

[logoOuble Tena B mpocTpaHcTBE. (COOTHOIICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KJIACC

TeJsia BpalueHust

Hunusaapudeckast MMOBEPXHOCT, oOpazyroriue UAJIMHAPUYECKOU
MOBEPXHOCTH, OCh UWJIWHIPUYECKONW TMOBEpXHOCTH. [lunmuHAp: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh; IUIONMIAJb OOKOBOM M TIOJIHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlMHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBAHHS M OOKOBAasi TOBEPXHOCTD.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH CHEpHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
I0a b cephl.

N306paskeHne Ten BpallleHUs Ha TUIOCKOCTU. Pa3BEépTka MuinHApa u KOHyca.

KoMOuHanuu Ten BpamieHUss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WM TEJO
BpalICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béEME
MPSMOYTOJILHOTO Tapajulenenurena u ciaeactBus u3 He€. OO0bEM HUIUHApA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss mwimMHApa (MapajuiebHO W TMEPIEHAMKYISIPHO OCH), CEUYEHUS
KOHyca (mapaJuyieJbHOE€ OCHOBAHUIO U MPOXOSlLIEe 4Yepe3 BEPIIMHY), CEUEHHUS
mapa.

BekTopbl M1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha minockoctu U B pocTpaHcTBe. Cll0KEHNE U BBIYMTAHUE BEKTOPOB.
YMHOXkeHHEe BeKTopa Ha 4yucio. Pa3noxkenue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
MIPUMEHEHUEM TNpaBWJI JEWCTBUA € Bekropamu. lIpsMoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteifmime 3amaun B
KOOpJMHATax. Yroa Mexnay BekTopaMu. CKaJsipHOE NPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB MeXay MNpsIMBIMU U IIOCKOCTSIMHU. KoOpAMHATHO-BEKTOPHBI
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yibTaThl OCBOCHMSI TMPOTPaMMbl y4eOHOro TMpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPaKAAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WIE€HAa POCCUHCKOTO OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3IUUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPBI, OMNPOCHI W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMHU HWHCTUTYTaMH B COOTBETCTBUH C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPaKJaHCKOM UACHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUICKUX MAaTeMAaTHKOB U POCCUHUCKON MaTeMaTUYECKON IITKOJIBI,
K WCTOJIb30BAaHUIO ITUX JOCTWKCHHH B JIPYyrUX HaykaX, TEXHOJIOTHAX, cpepax
SKOHOMMKH.

JlyX0OBHO-HPABCTBEHHOI' 0 BOCTIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU pOCCHIICKOrO Hapoma;
c(hOpMUPOBAHHOCTHI0 ~ HPABCTBEHHOT'O  CO3HAHMsI, JOTHYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U JI€SITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JAcTeTHYecKoe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYasl ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEelIEHHNH, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHATh MAaTeMaTHUYSCKUE 3HAHUS B
HMHTEpecax 370poBoro u 6e3omacHoro odpasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, perymisipHas busndeckas aKTUBHOCTH); busngecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEITHHOM
TESTEbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nuuHbiM  cpepam  NpPOoPEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccun U peann3oBbIBATH COOCTBEHHbIC >KU3HEHHBIC IUJIaHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TIPOTSHKCHUU BCEW JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MaTeMaTHICeCKOW HAITPaBICHHOCTH.

JKOJI0rHYeCcKoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYPhl, MOHHMMAHHEM BIIHSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIIECCOB Ha COCTOSHHE MPHPOJTHONW M COIMATIBHON
Cpembl, OCO3HAaHHWEM TJIOOAIBHOTO XapaKTepa JKOJIOTHYECKHX IpoOjeMm;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHA JIJIS PEIICHUs 3aaad B
00JIaCTH  OKpY’KaroIIeH Cpeapl, IIAHUPOBAHHS TOCTYNKOB U OICHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW  MPaKTUKH, IMOHUMaHHUEM
MaTEMaTUYCCKOM HAyKH Kak cdepbl YeIOBCYCCKOW JCATCIBHOCTH, JTaloB &
pa3BUTHS M 3HAYUMOCTH JUUISI PA3BHUTHUS IMBWIM3AIMW; OBJIAJCHHEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KyJIbTYPOH KaK CpEJICTBOM ITO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISTh MPOCKTHYIO M HCCIEIOBATCIICKYIO JICSITEIBHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3yiabTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO IMpeaMeTa
«MaremaTuka» XapaKkTepU3YyHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMEIbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecyIAMUBHbIMU OeUCBUAMU.

1)  Vuueepcanvnvle  nosmasamenvhwvle  Oelicmeus, — obecneuusarom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NPOYeccos obyyarwuxcsi (oceoeHue
Memo0o08  NO3HAHUS — OKpyJjcaowe20  mMupa,  NpuMeHeHue  J102UYeCKUXx,

UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jioru4yeckue A1eUCTBUS:

e BBISBISITh U XapaKT€PU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHUYECKUX
O0OBEKTOB, TOHSATUN, OTHONICHUN MEXAY IMOHATUAMH, (OPMYIHPOBATH
OTpEJeICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIH  MPU3HAK
KJIaccu(UKAIMM, OCHOBAHUS I OOOOIICHWS W CpPaBHEHUSA, KPUTECPUHU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YAaCTHBIC W OOIIHE,;
YCIIOBHBIC,

e BBISBISATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
mpoTtuBopeursi B (haKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpPUM I BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEYUN;

e JeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
OPUBOJUTh NPHUMEPbl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIE€HUS U BbIBOJIbI;

e BBIOMpATH cMOcOO penieHus yuyeOHOM 3aJauM (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASAINMA ¢ y4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaresibCKue AeiicTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUIA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIONIUE MPOTUBOPEUHE, MpoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpoBaTh  TUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIM AKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTU4ecKOro
0o0BbEeKTa, SBJIEHHUS, MpOLEcCca, BBIIBICHUIO 3aBUCUMOCTEH  MEXAY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH OOOOILEHUS U BBIBOJBI 110 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, MCCIEIOBAaHUS, OLEHHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YNIbTAaTOB, BBIBOJOB U 0000IIEHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpoOlecca, a TaKXKE BbIABUTATh
HPEIIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanmeii:

e BBIIBJIATH JeDUUUTH UHOOPMALIMK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HCTOYHMKOB  PAa3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOpPMAIUIO, IPEACTABIATh €€ B pa3iuyHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie  KommynukamueHuvle  Oelicmeus, — 0b6ecnedusaiom

cpopMUpoBaAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oowmenue:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U LEISIMU OOILLEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI O CYIIECTBY 00CYX Aa€MOU TEMBI,
npo0OsieMbl, penraeMoi 3aJ1auu, BbICKa3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pEelIeHNs; COMNOCTABIATH CBOM CYXKICHHS C CYXKICHUAMH JPYTHX
YYaCTHUKOB JMaliora, oOHapy»XuBaTh pa3JIMuUe€ U CXOJICTBO IMO3ULIMIA; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yibTaTbl  pELIEHHs  3aJayd,  OKCIEPUMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUJICHUS C YYETOM 3aJ]1a4 MPE3EHTALIMU U OCOOEHHOCTEN ayITUTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON pabOThI MPU PEIICHUM YUEOHBIX 3aJ1a4; TPUHUMATh 1ETh
COBMECTHOW JICATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensaTh BUAB padoT, JOTOBapUBaTHCs, 00CYKIATh TPOIIECC
U pe3ysibTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYMMOBBIX (hopMax paboThl (00CykAeHUs, 0OMEH MHECHHI,
«MO3TOBBIE€ TITYPMBD» W WHBIC); BBHIMOTHATH CBOIO 4YacTh pabOThI H
KOOPJAMHUPOBATh CBOW JCHCTBUS C JPYTUMH YJICHAMH KOMaH]IBI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynamugHbvie Oeticmausi, obecneuusarom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranmusanms:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1a4H, BRIOMPATH CIIOCO0 peIICHHSI
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJETh HaBBIKAMHU II03HABATCIBPHOM peduieKCHH KaK OCO3HAHHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CMOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Mpoliecca |
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOW 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPHU PEUICHUU
3aJlaud, BHOCUTHh KOPPEKTHUBBI B JICSTEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa IEJIU U YCIOBUIM, OOBICHSITH
MIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KEHUS PE3YyJIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIKNOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATHBI
10 KVIACC

OnepupoBaTh NOHSATUSIMU: TOUKA, MPSIMasi, TIIIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccudpunmpoBath B3aMMHOE pacrojioKeHUE TMPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO YTia,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPAaBWJIBHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOIPAaHHUKOB (MHpaMuaa; IpHU3MA,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTpaHHUKH, BEIOUpas OCHOBAHUS TUTSt
Kiaccupukaruu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHMKHW;, IIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIask MIOCKOCTh, CEUCHHE MHOTOTPaHHUKOB.

OOBSACHITH TIPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh ceueHHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBIMIOJTHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKJACHUE TE€OMETPHUUYCCKUX BEIUYMH 10 oOpasnam Hiu
ajqropuTMaM, TPUMEHSSI M3BECTHBIE AaHAJIUTHYECKHE METOAbl MpU PEHICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3aJlad HAa BBIYUCICHHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKAECHUE TEOMETPUUECKUX BEJIMUYMH 1O 00pa3liamM Win
ajqropuTMaM, TIPUMEHSSI M3BECTHBIC AaHAJTUTUYECKUE METOAbl TP PEIICHUU
CTAHIAPTHBIX MAaTEMAaTHUYECKMX 3a7lad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKIY MNOpPsIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 0o0bEMBI U IUIOMIAAM MOBEPXHOCTEM MHOTOTPAHHUKOB (IIpU3Ma,
nMpaMujia) ¢ 0OpuMeHeHHeM (OpMYJ; BBIUHCISATH COOTHOILICHUS MEXKITY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HWH(OOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNararlMX HECKOJIBKO IIarOB PELICHUs, €CIU YCIOBUSA PUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaTs mpocTeMIME NOPOrPAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIyYEHHBIE 3HAHHWS Ha MPAKTUKE: aHAJIU3UPOBATh pPEajbHBIE
CUTyallud W TMPUMEHSATh HW3YUYEHHBIE MOHATUS B IIPOLIECCE TOUCKA PEIICHUS
MaTeMaTH4YeCKu C(POPMYJIUPOBAHHOW TPOOJEMBI, MOJEIUPOBATh peajbHBIC
CUTyallUM Ha $A3bIKE TE€OMETPUHM, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHSITHH U TeOopeM, armapara ajireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIIACC

OnepupoBaTh MOHATHSAMU: LUIUHIPUYECKAs TOBEPXHOCTb, OOpa3yroIIHe
[IMHJIPUYECKON ~ TOBEPXHOCTH;  IWJIMHIAP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpameHust (IMJIMHAP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacmookeHne chephl U TNIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOSs, BBHICOTA IIAPOBOTO CJOS;
IapOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (hopmy.

OnepupoBaTh TMOHSTUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy u
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKM M C MNPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIC) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEPHNpPETUPOBATH U NPEoOpPa3oBBIBATH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE [€UCTBHUSL CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a1af0T.

[TpuMeHsTh NpaBUIIO TApaJUICICIUIIE .

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YrOJ MEXIY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensaTe reomeTpuueckue (axkThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaralollinX HECKOJIbKO IaroB PELICHHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiinine reoMeTpuyecKue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTEIbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aJifTOPUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpumensATr mpocTEeWIIME NPOTrPAaMMHBIE  CPEACTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJy4YEHHBIE 3HAHUS HA MPAKTUKE: AHAJIW3UPOBATH DPEaJIbHbBIC
CUTyallUM W TMPUMEHATh W3YYCHHBIE IIOHATUS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu C(OpMyIUpPOBAaHHOW TIPOOIEMBI, MOJCIUPOBATH pPEaATbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUHM, MCCIEA0BATh MOCTPOCHHBIE MOJEIA C
HCIIOJIb30BaHUEM I€OMETPUUYECKUX MOHITUN U TEOPEM, anmapara aireOpsl; pemarhb
MMPAKTUYECKUE 3a/1a4l, CB3aHHBIE C HAXOKJIECHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | Ilpakrnueckue
n/m NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
bubmmoreka [JOK
! Beexertne 5 crepeometpiio 10 https://m.edsoo.ru/1c209e37
9 [IpsiMbI€ M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [IOK
[TapannenbHOCTh MPSAMBIX U TNIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKYISIPHOCTD NPSIMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmmoreka [JOK
4 VYTBl MEXIy TPSIMBIMH U TUTIOCKOCTSIMU 10 1 httos://m.edsoo.ru/1c209e37
bubmmoreka [JOK
5 M 11 1
HOTOTPAHHHEH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
0 OOBEMEI MHOTOIpHHIKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHHMS, PACCTOSTHUS U YIJIbI 4 1 bubmmorexa [IOK
P ' s 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/nt Konrpoabnble | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [JOK
! Tena ppatterits 12 https://m.edsoo.ru/1c209e37
N bubnuoteka [IOK
2 OObEmt Ten ° 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
B 1 1
3 €KTOPBI U KOOPJIMHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHnue, 06006mICHNME, 5 1 bu6mmoreka [JOK
cUCTEMAaTU3aIys 3SHaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Koxa .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrpaMMBbI cpeiHero o01ero o0pa3oBaHust
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, IPsIMasi, IIIOCKOCTh
- [TpuMeHsATh aKCHOMBI CTEPEOMETPHH U CIICACTBUS M3 HUX MPH PEIICHUN
' reOMETPUYECKUX 3a]1a4
-3 OmnepupoBaTh TOHATHIMH: TAPAICTFHOCTh W TEPIEHAUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
24 Knaccuguimposars B3auMHOE pacrosioKeHHe NPSMbIX U IMJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN YroJl, TpaHy ABYTPaHHOTO yria,
7.5 pedpo IBYrpaHHOTO YIJIa, TWHEWHBIN yroj ABYrPaHHOTO yria, TpaaycHas
Mepa JIBYTpaHHOIO yria
26 OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA U HEBBITYKIIBIH
' MHOTOTPaHHHK, 3JIEMEHTbl MHOTOI'paHHUKA, PAaBUIbHBIA MHOTOIPAaHHUK
-7 Pacrio3naBath OCHOBHBIE BBl MHOTOTPAaHHUKOB (MIMpamuaa, NpU3Ma,
' PSMOYTOJIbHBIN TTapaJiieenune, Kyo)
Knaccudpummpoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
- KIaccu@ukanuy  (BBINYKJIbIE W HEBBINYKJIbIE  MHOTOTPAHHUKH,
' OpaBWIbHbIE MHOTOIPAHHUKH, TIPsIMbIE U  HAKJIOHHBIE TPHU3MBI,
napasiesIenune /bl)
29 OmnepupoBathb HOHATHAMU: CeKylIas IJIOCKOCT, ceueHHe
' MHOTOTPaHHHKOB
210 OOBSCHAT,  NPUHLMUIBI  TOCTPOEHMS  CEYEHHMH  MHOIOTPaHHHKOB,
' UCIIOJIB3YSI METOJ] CIIENIOB
211 Crtpouth cedeHHs MHOTOTPAaHHUKOB METOJIOM CJEJOB, BBINOJHSITH

(BBIHOCHBI€) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp:




BHU/] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXOXKJACHUC IrCOMECTPUICCKUX BCIWYHH I10 06pa3uaM
Wi ajJropurMam, MPUMCHAS HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpU
peICHMU CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHUCICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU O Hp?[MOfI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIUMUCS ITPAMBIMUA

7.13

Pemrats 3agaun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEIMYMH MO 0Opa3iam
WM aJrOpuUTMaM, MPUMEHSISI U3BECTHBIC AHAIMTHUYECKHE METOIbl TPH
pelIeHNN CTaHAAPTHBIX MaTEeMaTHYECKUX 3a/lad Ha BBHIYUCIICHHE YTJIOB
MEXy CKPEIIUBAIONIUMHUCS TPSIMBIMH, MEXIY MPSIMOM U TUIOCKOCTHIO,

MCKAY IINIOCKOCTAMU, ABYTI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOLIAQAM TOBEPXHOCTEM MHOTOTPAaHHHUKOB
(mpu3ma, mupamuaa) ¢ npuMeHeHreM (HopMyJ, BBIYUCISATh COOTHOIIEHUS
MeXAy  IUIOIAIsIMHU MOBEPXHOCTEH, o6bEMamMu MOJI0OHBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHATHSMHU: CUMMETPHUS B NIPOCTPAHCTBE, LIEHTP, OChb H

MJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (DUTYPHI

7.16

W3Bnekarb, mpeoOpazoBbIBaTh U HHTEPIPETUPOBATH MHGPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha

yepTexax U pUucyHKax

7.17

[IpumensTh reoMerpuueckue (GaxkThl A PEUICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPENoJIaralolliuX HECKOJIbKO MIAroB pEIHIeHMs, €CIU YCIOBHUS

IPUMEHEHHUS 33aJ]aHbl B IBHOU opme

7.18

[IpumenaTs npocTeililive MporpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTCMBI ITPHU PCHICHUN CTCPEOMETPUUCCKUX 3a1aY

7.19

HpI/IBOI[I/ITL IMPpUMECPbI MAaTEMATHUUYCCKUX 3aKOHOMepHOCTeI71 B IIPUPOJAC U

JKHU3HH, PACIIO3HABATDH MTPOABJICHUC 3dKOHOB I'€COMCTPUHN B HCKYCCTBEC

7.20

[IpuMeHATh NOTy4YeHHbIEC 3HaHUS Ha MPAKTHKE: aHAJIU3UPOBATh peajlbHbIe
CUTyallUd M NPUMEHSTh U3y4YCHHbIE IIOHATHS B IIpoliecce IOUCKa
peleHus MaTeMaTHYECKU copMyInpOBaHHON poOeMsl,
MOJIETIMPOBATh pealbHbIE CUTyallMM Ha S3bIKE T'€OMETPHUH, UCCIEIOBATH
IIOCTPOECHHBIE MOJIEJIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATUN U
TeopeM, amnmapara anredpsl, pelaTbh IpakTHYeCKUe 3a/1aui, CBSI3aHHBIE C

HaXO0XKXJACHUCM I'COMCTPHUICCKUX BCIIMINH




11 KJIIACC

Ko IIpoBepsiemble MpeaMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI
NPOBEPSIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 001ero oopa3oBaHus
pe3yjabTaTa
6 I'eomerpust
OnepupoBaTh NOHATHIMHU: [AIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromue
61 WIMHAPUYECKON TMOBEPXHOCTH, HHUIMHIDP, KOHUYECKAs IOBEPXHOCTD,
' oOpa3yolue KOHUYECKOM  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamienus (MUIUHAP, KOHYC, chepa u mmap)
6.3 OOBSCHATH CTIOCOOBI TIOTYYEHUS TEJ BpAICHHUS
6.4 KiaccuduiupoBaTs B3auMHOE pacnoioskeHHe cephl U INTOCKOCTH
OnepupoBaTh NOHATHSIMU: WIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CETMEHTa, IapOBOW CIIOW, OCHOBAaHUE IIAPOBOTO CJIOs, BHICOTA
[IAPOBOTO CIIOSI, IIAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M IIIOMIAAM IOBEPXHOCTEH TeN  BpAILEHMS,
' reOMETPUYECKUX TeJl C IPUMEHEHHEM (POPMYIT
OnepupoBaTh NOHATHAMM: MHOTOIPaHHMK, BIMCAaHHBIA B cdepy U
6.7 OTIMCaHHBIN OKOJIO ceprl, cepa, BIMCaHHAS B MHOTOTPaHHUK HIIA TEJIO
BpALIECHUS
6.8 BbluucnaTh  COOTHOIIEHMS MEXKIy IUIOIAJIMM TOBEPXHOCTEH |
' 00BpéMaMu TOTOOHBIX TENI
6.9 N306paxxaTs nzyyaemble GUIYpbl OT PYKH U C HPUMEHEHHEM IPOCTBIX
' YepTEKHBIX UHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUYCHHUS Tel
BpALICHUS
W3BnekaTh, MHTEPHPETUPOBATH M NPeoOpa3oBbIBaTh HH(OPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MNpEeACTaBICHHYIO Ha
gyepTekax U pUCyHKax
[TpumMeHsaTh reomMeTpuueckre (GaxThl Ui pEIIeHUs] CTEPEOMETPUUYECKUX
6.12 3aja4, MPeanoJaralolMX HECKOIbKO IIAroB peIleHHs, eClId YCIOBHS
MIpUMEHEHUs 3aJIaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs I[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHUA BCKTOpAa HAa 4YHUCIIO, O6'b$ICHSITB, KakuMHM CBOMCTBAMH OHHU

o0namaor

6.15

[IpumensTH paBUIIoO NapaienenuIesa Npyu cI0KeHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKapTOBbl KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXIy BEKTOpPaMH, CKaJSIPHOE IIPOU3BEICHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BECKTOPLI

6.17

Haxomuts cyMMy BEKTOpOB M IPOU3BEJIECHHE BEKTOPAa Ha YHCIO, YroJl
MEXAY BEKTOPaMHU, CKaISIPHOE MPOU3BEICHHE, PACKIIABIBATH BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTh YPAaBHCHUCM B IleKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemare mpocreiimme TreoMeTpHYecKHME 3aJauyd  Ha  [IPUMEHEHHUE

BCKTOPHO-KOOPANMHATHOI'O METOAA

6.20

Pemrate 3aa4d Ha A0Ka3aTCJIbCTBO MaTEMaTHYCCKUX OTHOIIEHUN U
HaXO0XJICHUC TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM WK aJITOpUTMam,
IIPpUMCHSA HN3BECTHBIC METO/IbI npu peIiCHUN CTaHJAAaPTHBIX

MaTE€MaTHYCCKUX 3aJa4

6.21

[IpumensTh mpoCTEMllIMe NpPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI IIPU PCIICHUU CTCPECOMECTPHUICCKUX 3aJa4d

6.22

[IpuBoauTE IpUMeEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U

KU3HHU, PAaCIIO3HABATh IPOABJICHUEC 3aKOHOB I'€OMECTPUHN B UCKYCCTBE

6.23

[IpumeHsTh TONy4YEHHBIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATh
peayibHbIE CHUTyallUM W TPUMEHATh H3y4CHHbIC MOHSATHUS B IPOLIECCE
MOMCKA pELIeHUsT MaTeMaTU4ecKu CGHOPMYIUPOBAHHON MPOOIEMBL,
MOJIETTUPOBATh pEalIbHbIE CUTYalluu Ha SI3bIKE T€OMETPHUH, MCCIIEAOBATh
MOCTPOCHHBIE MOJIENIM C MCIOJb30BAHUEM TI'€OMETPUYECKUX TMOHATUH U
TeopeM, armapara anreOpbl, pemaTh IPakKTHUeCKre 3a1a4H, CBI3aHHbIE C

HaXO0XXIACHUEM I'COMCTPHUUCCKUX BCIIMINH




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKRAHUSA

I'eomerpus

7.1

OcHoBHbBIE TIOHATUS CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[lonsitTue 00  aKCMOMAaTU4YECKOM  IOCTPOEHHM  CTEPEOMETPHM:  aKCHOMBI

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnosiokeHue ~ OpsIMBIX B IIPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeluBaromumecs mnpsMble. [lapaenpHOCT MNPsSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIeIbHBIE TPSAMBIE B  MPOCTPAHCTBE,
MapaJIETBbHOCTh TPEX MPSMBIX, MNapPALICTBHOCTh NPSMOW M TIJIOCKOCTH. YTJBI C
COHaIlpaBJICHHBIMU  CTOPOHAMHU, yroa MEXay IMIpaMbIMA B IPOCTPAHCTBC.
[TapannenbHOCTh MJIOCKOCTEN: MapajuiesibHbIe TIJIOCKOCTH, CBOMCTBA MapalieIbHbIX
mockocteit. [Ipocrteiimme mpocTpaHCTBeHHBIE (UTYPHl Ha TUIOCKOCTH: TETpadp,

KyO, mapasuiesnenumnes, NoCTPOCHUE CeUeHUM

7.3

[lepneHuKynApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMble TApaJUIETIbHbIE U NEPIICHIUKYISPHBIE K IIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH NMPSMOM U MIOCKOCTH, TEOpEMa O MPSMON MepHeHANKYISIPHOM
IUIOCKOCTU. YTJBl B TPOCTPAHCTBE: Yroil MEXIy MpSAMOA U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJI, JMHEWHBIA Yrosa JaByrpaHHoro yria. IleprneHaukyisip u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUJIOCKOCTH, PAcCTOSHUE OT MPSIMOU [0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MIOCKOCTh. [lepneHAnKyISIpHOCTh MIOCKOCTEH:
MpU3HAK  TMEPHEHAMKYISAPHOCTH  JBYX  Iulockocteil. Teopema o  Tpéx

NCPIICHAUKYJIApax

74

ITonsaTue MHOI'OIpaHHUKa, OCHOBHBIC 3JICMCHTbBI MHOI'OI'PAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pa3BépTKa MHOTI'OI'paHHUKaA. HpI/BMaZ N-yrojbHas
Ipu3Ma, r'rpaHu U OCHOBAHHA IPU3MBI, IIPsAMASA U HAKIIOHHASA IIPU3MBI, OokoBas u
IIOJIHaA MOBEPXHOCTDH IMPU3MBI. Hapannenennnen, HpSIMOYTOJ'ILHHﬁ napaJijieJICIIUIIC A
H €ro CBOMCTBA. HI/IpaMI/II[aI N-yrojabHas NApaMuaa, TpaHu 1 OCHOBAHUC IMHMPAMUJIbI,
OOKOBast M IOJIHAS IMOBCPXHOCTh NMHUPaAMHUBbI, IIPpABUJIbHAA U yCC‘léHHaH nupamMuaa.

ONEeMEHTHI npu3Mbl MW TNHApPAMUIBI. HpaBI/IHBHBIC MHOTOI'pAHHUKU: TIOHATUC




IIPaBUJIBHOIO MHOIOIPaHHUKA, IPAaBWIbHAs IpU3Ma M IpaBWIbHAs NHUPAMUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMPAMUJA M TMPAaBUIIbHBINA TeTpasap, KyO. IlpeacraBienne
O IPaBWIBHBIX MHOTOIPAaHHUKAax: OKTajap, AoJeKa’ap U ukoca’apyrue CedeHus

MIPU3MBI U TUPAMU/IBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIHLHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHTHl CUMMETPHUH B MUpaMuIaxX, Napajieenuneaax, npaBuibHbIX

MHOTI'OrpaHHHUKax

7.6

Bbrunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOM TMOBEPXHOCTH W TMOJHOH MOBEPXHOCTH MPSAMOW TPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi mpu3mbl. [lnomans 6okoBoi
IIOBEPXHOCTH W TIOBEPXHOCTH MPABWIBHOW IUPAMHABI, TeOpeMa O IUIOLIAAH

yceuéHHo# nupamuabl. [lonstie 06 06béMe. O0BEM NMUpaMUIbI, IPU3MBI

1.7

[Tono6HnbIe Tema B mpocTpancTBe. COOTHOMIEHUS MEX Ty TUIOMIAIIMU TOBEPXHOCTEH,

00BEMaMH MOJOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00Opa3yIoUIUe HUIUHAPUIECKON MOBEPXHOCTH, OCh
UWIMHAPUYECKONH moBepxHOcTH. L{umuHap: ocHoBaHMsS U OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 oCb, IJIO0MIa/Ib OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U BEPIITUHA
KOHHMYECKOW MOBEepXHOCTH. KOHyC: OCHOBaHHME W BeplIMHA, 00pa3yromas U OcCh,
IIonaab OOKOBOM W TOJHON MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpasyloiue u

BBICOTA, OCHOBAHUA U OoKOBas IMOBCPXHOCTb

6.3

Cdepa u map: ueHtp, paauyc, 1uameTp, MIomaas moBepxHoctu cdepol. BzanMuoe
pacrosio)kenue chepbl U ITIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIonain
cepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. P%BépTKa OUJINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOI'PAHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(I)epLI, C(I)epa, BIIMCAHHAas B MHOTOTpPAaHHUK, WJIN TCJIO BpAlllCHUA

6.6

[Tonstne 06 o6wéMe. OcHoOBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienumnena u cieactBuss u3 He€. OO0bEM IMIUHIpA,

KoHyca. O0BEM 1apa u mIonmaab chepsl




[lomobueie Tema B mpoctpancTBe.  COOTHOMICHHS  MEKIY — IUIOMIASIMHU

o MOBEPXHOCTEH, 00bEMaMH OJOOHBIX TENT
6.8 Ceuenusa uunuHapa (mapajuieIbHO U NEPIEHAUKYISIPHO OCH), CEUEHHUsS KOHYca
' (mapanienbHOE OCHOBAHUIO U IIPOXOISIIIEE Yepe3 BEPIINHY), CEUEHUS 11apa
Bexrop Ha miuockoctu u B mnpoctpaHcTBe. Cl0KEHHE U BBIYUTAHUE BEKTOPOB.
6.9 YMHO)X€EHHEe BeKTOopa Ha uncio. PasnokeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
' BekropaMm. IIpaBuno mnapauienenunena. Pemienue 3amad, CBS3aHHBIX  C
IIPUMEHEHHUEM IIPABUII IEUCTBUM C BEKTOpaMHU
[IpssmoyronpHast cucTeMa KOOpAuHAT B mpocTpaHcTBe. KoopaumHaTel BeKTOpa.
6.10 [Ipocreiiiue 3amaun B KOOpAWHATax. YToa Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brrancienne YIJI0B MEXKAY HNPAMBIMH W IINIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METO/I IIPY PEIIEHUH F€OMETPUYECKUX 3a7a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K MPeIMEeTHBIM Pe3yJIbTATaM 0CBOEHHUS
NPOBePsIEMOro OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbl cpeHero 001ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeTomamMu JIOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIHpoBaTh U OINEPUPOBATH TMOHATUSMU: OIpEAETICHHE,
aKcHoMa, TeopeMa, CIIJICTBUE, CBOMCTBO, MPHU3HAK, JO0KA3aTEeIbCTBO,
PaBHOCHJIbHBIE (OPMYIUPOBKH; TPUMEHATh UX; YMEHHE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEpPXKACHUE, MPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYXXIACHHA npu peui€cHUMU 3ajady,
1 OLICHUBATh  JIOTMYECKYIO  IPaBUJIBHOCTb  PACCYXIEHUN; YMEHHE
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalli Hal
MHO)KECTBAMH; yMEHHE HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisi OIIMCaHUs PEaTbHBIX TPOIIECCOB | SIBJICHUN U MPH PEIICHUH
3amad4, B TOM WYHCIE W3 JPYTHX YYEOHBIX MPEIMETOB; YyMEHHE
OTIEPUPOBATH MOHATUSAMU: Tpad, CBA3HBINA rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; yMEHHUE 3aJaBaTh M OIHUCBHIBaTh Tpadbl Pa3THYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(l)BI IIpU pCUICHUH 3aJa4

VYmenune OIICpHUPOBATH MOHATHAMH: HATypaJlbHOEC YHCJIO, LECJI0€ 4YHUCIIO,
CTCIICHb C NECJIBIM IMOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIoKa3aTecjieM, CTCIICHb C I[GP'ICTBI/ITGHBHBIM
IIOKAa3aTcCJlICM, J'IOFapI/I(bM quciia, CHUHYC, KOCHHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYIIO, PpallMOHAJIBHOC 4YHCIIO,
HPppalMOHAJIbHOC quCJIO, MHOXXECCTBA HaTypaJIbHBIX, OCIabIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HauMEHBIITHH O6H.[I/II71 JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknunga IIpu pCHICHUHN 3aa4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MO3UITMOHHBIMHU CUCTEMaMU CUHCIICHHU A, YMEHUC
BBINIOJIHATh BBIYMCICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMMA H JIOT apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I I1p06H0-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHHUEC OICPUPOBATH MOHATUAMU: MNOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpryecKast nporpeccus,
OeckOoHE4YHO yObIBarOIlas TIEeOMETpUYEcKas IpOrpeccus; yMEHHUE
3a1aBaTh MOCIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmMynn; yMEHHE OINEpPUPOBATH TOHATHAMHU: KOMILUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIEC YMCIIa, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
gyrcna, (opma 3amMcH  KOMIUIGKCHBIX — 4Hcen  (TeoMeTpHuecKas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOIHUTH
MpUMEpHl  HCIOJB30BaHUS  KOMIUIEKCHBIX — YHCEN;  ONEepUPOBAThH
MOHATUSAMHM: MaTpuma 2%X2 u 3X3, ONpeneNuTeNb  MaTPHIHL,

FGOMeTpI/ILIeCKI/H\/JI CMBICJT OIPCACIIUTCIIA

YMeHue onepupoBaTh MOHATUSMU: PAlMOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBbl, yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOXJIECTBEHHOE MpeoOpa3zoBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBHOCTH
ypaBHEHUMN, HEpPaBEeHCTB M CHUCTEM; YyMEHHUE pellaTh YpaBHEHUS,
HEpPaBEHCTBA M CHCTEMbl C TOMOIIbIO PA3IUYHBIX MPUEMOB; pelIaTh
ypaBHEHHUS, HEPABEHCTBA U CHCTEMbl C TMapaMeTpoM; MPUMEHITh
ypaBHEHUS, HEPABEHCTBA, WX CHCTEMBI JJISl PELICHHs] MaTeMaTHYeCKUX

3a/1a4 M 3aJ]1a4 U3 Pa3IMIHbIX 00JIacTel HAYKH U PEATbHOU KU3HU

YMenue omnepupoBarh MOHATUSAMH: (PYHKIUSA, UYETHOCTH (GYHKIUU,
HEPUOJUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (PYHKIIHUHU, MOHOTOHHOCTb
GbyHKIMH, SKCcTpeMyM (GYHKIMH, HanOoJblliee U HauMEHbIIIee 3HAUYCHUs
(GyHKIIMYM Ha IPOMEKYTKE, HempepbiBHAsA (QYHKIIMS, aCUMITOTHI Tpaduka
(GbyHKIMM, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKIIMH, T€OMETPHUECKUNA U
(u3nueckuif CMBICT TPOU3BOJIHON, IMEpBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall; YMEHHE HaXOIUTh aCHUMMTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YACTHOTO U
KOMITO3UIIUMH (DYHKIIMI, HAaXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaXOJIUTh IMPOU3BOJHBIE DIEMEHTAPHBIX (DYHKIUN;
YMEHHE UCIONIB30BaTh MPOU3BOJHYIO Ui HCCIEAOBaHMS (YHKIIHH,
HaXOJWTh HAWOONBIINE W HAUMEHBIINE 3HaueHUs (PYHKIUN; CTPOUTH
rpaduky MHOTOYJICEHOB C HCIIOJB30BaHHEM ammapara MaTeMaTH4ecKoro
aHalM3a; TMPUMEHSATh MPOU3BOJIHYIO [UISI HAXOXKIACHHUS HAMIYYIIEro

peuICHrA B HNPHUKIAAHBIX, B TOM YHUCJIC COUHUAJIBbHO-DKOHOMHWYCCKUX U




(bu3nuecKuX 3a/ayax; HaXOIUTh TUIOMATH U 00BEMBI (PUTY C TIOMOIIBIO
HMHTETPAJIA; MPUBOJAUTH MPUMEPHI MAaTEMAaTUYECKOT0 MOJEIUPOBAHHUS C

noMoIIsko quddepeHnaIbHbIX YpaBHEHUN

YMenue onepupoBaTh HOHATHSAMH: rpaduk (yHKOMH, oOpaTHas
GbyHKIMs, KOMHoO3unusl (yHKUWH, JWHEHHAas (QyHKIHS, KBaJpaTHYHAS
¢byHKIMS, paroHaibHast GyHKLMS, CTETIEHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (DYHKIHMH, OOpaTHble TPUTOHOMETPHYECKHE
GyHKIMU, TOKa3aTenbHas W Jorapugmuueckas (yHKIHUW; YMEHHE
CTpOUTh TpadUKU H3YyYEHHBIX (YHKIMH, BBIIOJHATH MPeoOpa3oBaHUs
rpadukoB GyHKIMHI, UCHOIb30BaTh I'paUKU AJIs U3YUYEHHUS MPOIIECCOB U
3aBUCUMOCTEH, MPHU PEIIeHUU 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peallbHOM JKHU3HM; BbIpaXkaThb POpPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BATh CBOWCTBA W Tpaduku QYHKUUHA JUIS
pelleHns ypaBHEHUH, HEPABEHCTB U 3ajlad ¢ MapaMeTpaMu; U300pakaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOYKECTBA PEIICHWN ypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/layll Pa3HBIX TUIOB (B TOM YHCJE Ha
MIPOLIEHTHI, JOJU U YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH YNpaBJICHUs JTUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHUS, ypaBHEHHS, HEPaBEHCTBA U HX
CUCTEMBI IO YCIIOBHUIO 33JayH, HCCIEAOBATh IOJyYEHHOE pEIIeHHE U
OIICHUBATh MPABIONOJAOOHOCTh pPE3yabTaTOB; yMEHHUE MOJIEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MaTEeMaTHKH; COCTaBIISITh BBIPAXKEHUS,
ypaBHEHHUs, HEPAaBEHCTBA U MX CHCTEMbl 10 YCIOBHUIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOEHHBbIE MOJEIM C HCIOJb30BaHHEM arapara

anreOpbl, UHTEPIPETHPOBATH MOTYUEHHBIH pe3yabTarT

YMeHue onepupoBath MOHATUAMU: CpeiHee apupMeTHYecKoe, MeiuaHa,
HauOoJiplllee M  HAuUMEHblIee 3HA4YeHUus, pasMmax, JUcClepcus,
CTaHJAPTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHME U3BJIEKaThb,
UHTEPNPETHPOBaTh HMH(OPMAIMIO, TMPEACTABIECHHYIO B TabiluIax, Ha
MarpaMmmax, rpagukax, OTpaXkarollyto CBONCTBA peabHbIX MIPOLIECCOB U
SIBJICHUI; MPEACTAaBIATh HH(OPMAIIMIO C TOMOIIBIO TAaOIHIl M AUArpamm;
UCCIIEIOBaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM YHUCIIE C NPUMEHEHHEM
rpadu4ecKux METOJ0B W  JJIEKTPOHHBIX CPEACTB;  Trpaduyecku
UCCIIeZIOBaTh COBMECTHBIE HAOMIONEHHs C TOMOINBIO  JMarpamMm

pacccuBaHua 1 JIMHEMHOMN perpeccuun




YMeHue omnepupoBaTh IOHATUSAMHU: CIIyYalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTb CIyJalHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIOJBb30BaHUEM TpaUIecKuX METOAOB; MPUMEHSTH
(GOopMyNBI CIIOKEHUST U YMHOXXEHHSI BEPOATHOCTEH, (POpMyTy MOJHOM
BepOsATHOCTH, (popmyny bepHyim, komOuHaTOpHBIE (aKTHl U (POPMYIIBL;
OLICHUBAaTh BEPOSITHOCTU pEAJIbHBIX COOBITUH; yMEHUE OIEpHUpOBAThH
HNOHATUSIMU:  CiydailHas BeJIMYMHA, pacHpeesieHue BEpOsATHOCTEH,
MaTEeMaTHUYECKOEe OKUJAHHUE, AUCIEPCHUs U CTaHJAPTHOE OTKIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacCOpelesieHuss U  IJIOTHOCTH
PaBHOMEpPHOTO, IOKAa3aTeIbHOTO M HOPMAJIBHOTIO PACIPEICIICHMI;
YMEHHME HCMOJb30BaTh CBOICTBA M3YyYEHHBIX pacCHpelesieHud Juis
pelieHns 3ajady; 3HAaKOMCTBO C MOHSTHSIMM: 3aKOH OOJIBLIMX YHCEd,
METO/bl BBIOOPOUHBIX MCCIEAOBAHUN; yMEHUE TNPUBOIUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIbIIUX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSAMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHHWH, YHUCJIO TIEPECTaHOBOK; OmHOM HpIOTOHA; yMeHwme
MIPUMEHATh KOMOUHATOPHBIE (PAKTHI U PaCCYKIEHUS Ul pElIeHUs 3a/1a4;
OLICHUBATb BEPOATHOCTH pealIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIETIb U MHTEPIIPETUPOBATH MOIyUYEHHBIN pe3yabTart

YMeHue onepupoBaTh MOHSATHSIMHM: TOYKa, TMpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIUYMHA YIUVa, IUIOCKUHA  yrod,
NBYTPaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKpPEUIMBAIOUINECS TMpsSMBbIe,
NapajuieIbHOCTh U MEPHEHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroiu
MEXIy MPSMBIMH, YrOJ MEXAY HPSIMONW U IUIOCKOCTBIO, YTOJ MEXIy
IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKU J0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSIHUE MEXAY MIIOCKOCTAMU; YMEHHE UCIOIB30BaTh MIPH
pellleHnr 3aa4 U3y4eHHbIE (PaKThl U TEOPEMbI IIIAHUMETPUH;, YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENN C MOMOIIbI0 TE€OMETPHUUECKUX MOHSATUH U

BCIIMYHH, p€IIaTb CBA3aHHbIC C HUMH IMPAKTUYCCKUC 3a/la4n
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YMeHue onepupoBaTh MOHATHUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOT'pPaHHMK, MPABUIbHBIA MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumesa, npu3Ma, OUpamuaa, (urypa M MNOBEPXHOCTh
BpallleHHs], IMIMHIp, KOHYC, map, cdepa, Mmiomanb cdepsl, MIOLIalb
MOBEPXHOCTH MHMPaMMJIbl, NPHU3MBbI, KOHYyCa, LWIMHIpPA, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO TIapaJuieyICnuIicaa, MnmupaMuibl, MMPU3Mbl, HOUIHUHApPA,




KOHyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUs KOHYyCa U IWIMHJIPA,
napajylelIbHble OCH WM OCHOBAaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacamomascss chepbl, LUIMHApPA, KOHYCa; yYMEHHE CTPOHMTb CEUYECHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpAILIEHUs], UX CEYEHMSI, B TOM YHCJIE C IOMOIIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (UTYP, CAMOCTOSTEILHO
(hopMyTHpOBATH OTpENEICHUs] U3Yy9aeMbIX (HUTYpP, BBIABUTATh THUIIOTE3BI
O CBOHCTBaxX W MpHU3HAKaX IeOMETPUYECKUX (PHUryp, 0OOCHOBBIBATH WIIH
ONpoBEpraTh HX; YMEHHE NPOBOAUTH KiaccUPUKaIMo Quryp mo
pPa3IMYHBIM IpU3HAKaM, BBINOJHATH HEOOXOAMWMBIE JONOJHHUTEIbHbIE

MTOCTPOCHUS
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VYMmenne OICpHUpPOBATH IIOHATUAMMU: JABHUXKXCHUC B IMPOCTPAHCTBE,
MapaJuIeNIbHBIN MMePeHOC, CHMMETPHS Ha TUIOCKOCTH W B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHUe MOA0OMS, MOAOOHBIE (UTYpbI; YMEHHE
pacrno3HaBaTh paBHblE U MOAOOHBIE (UTYpPBI, B TOM 4YHCIE B MPUPOJIE,
HUCKYCCTBEC, APXHUTCKTYPEC, HCIOJIB30BATh TI'€COMCTPUUCCKHUE OTHOIICHHA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKUE BEIUYUHBI (AJUHA,
yroj, IUiomaas, o0bEM) MpU PEIICHUH 3aJad W3 JPYTrux Y4eOHBIX
MPEeIMETOB U U3 PEaJbHON KU3HU; YMEHUE BBIUUCISTH T€OMETPUUECKHE
BEJIMYWHBI (UTMHA, YTOJ, TUIONIaab, OOBEM, IUIOMIAIL TMOBEPXHOCTH),
WCIOJIb3YSl M3Y4YEHHbIE (OPMYJbl MU METOJbl, B TOM YHUCIE: IUIOMAIb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, IIUINHJIPA, TUIOIIAaL cepsl;
00BEM KyOa, MPSAMOYIrOJILHOTO Mapajuieenuriesia, MUupaMuIbl, TPU3MBL,
WIMHIpA, KOHYycCa, IIapa; YMEHHE HaxOJUTh OTHOIIEHHE OO0bEMOB

1o TI00HBIX uUryp
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YMeHue ONICpUPOBATH HOHATUAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOP, KOOpPAUHATBI TOYKH, KOOPAUWHATBI BCKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JIOKCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHHUC, YIOJl MCKIY
BCKTOpPaMH; YMCHUC HCII0JIb30BATh BeKTopHBIﬁ u KOOpI[I/IHaTHHﬁ METOI
Il pCHICHUsT TCOMCETPUUCCKHUX 3aJdad W 3aJad ApYTrux y‘IC6HHX

MpeaAMEcTOB

13

YMmenue BLI6I/IpaTB NOAXOOAIIMNA MeTod A peuicHud 3aJda4vu;
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKHU B MU3YYCHHUU IIPUPOAHBIX U
O6IJ.I€CTBCHHLIX nmponeccos " HBHCHHﬁ; YMCHUC  pacCliO3HABATh

IpOsABJIICHUC 3aKOHOB MATCMATHKU B HUCKYCCTBC, YMCHHC IIPUBOIUTH




IIPUMCPLI MaT€MaTHYCCKHUX

MAaTeMaTU4eCKOU HAyKu

OTKPBITUI

POCCHIICKOM

u

MHPOBOU




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, ITIPOBEPAEMbBIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

Kona

1 Yucna 1 BBIYUCIICHUS

1.1 HarypanbHublie u nenbie uncia. [Ipu3Haky 1€ 1MMOCTH HEIbIX YACEeT

12 Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOU, TPOIICHTHI,
' OECKOHEYHBIC TICPUONIECKUE TPOOH

13 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIEHHU. HenictBus c
' apu(pMeTHIECCKUMHU KOPHSIMHU HATYPaIbHOUW CTEIICHU

14 Crenenb ¢ menbiM TOKazaTesieM. CTENeHb C palMOHAIBHBIM ITOKa3aTeleM.
. CBolicTBa CTeNEHU

L5 CHHYyC, KOCHHYC W TaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. [lecaTnunbie U HATypaJIbHBIC JOTAPUPMBI

JlelictButenbHple unciia. ApudMeTHYecKue omepanud ¢ JACHCTBUTEIHHBIMH
1.7 yucnamu. [lpuGnuxéHHble BBIYMCICHUS, TMpaBWiia OKPYIJICHUS, NPUKHAKA U
OIICHKA pe3ybTaTa BHIYMCICHUN

1.8 [IpeoOpazoBaHue BhIpaKCHHIA

1.9 KommnekcHsie uncna
2 YpaBHEeHUS U HEPABEHCTBA

2.1 Lenble 1 1poOHO-pallMOHANBHBIE YPABHEHUS

2.2 HppanmoHnaisHbie ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

24 [TokazarenbHbIe U TOrapUPMUUECKUE YPABHEHHUS

2.5 Lenbie u 1poOHO-pallMOHAIEHBIE HEPABEHCTBA

2.6 HppanmoHaibHbIE HEPABEHCTBA

2.7 [TokazarenbHbIe U NTorapuMUUECKUE HEPAaBEHCTBA

2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA

29 CucTeMBbl ¥ COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu




2.11

Martpuna cucTeMbl JUHENHBIX ypaBHEHUN. OnpenenuTesb MaTpULbl

3 OyHKIMH U TpaduKu
31 Oynkus, cnocoOsl 3ananus Gpynkuuu. ['padux ¢pynkinun. BzanmHo obparHbie
' ¢bynkuuu. Yétheie u HeuéTHble QyHkumu. [lepuommueckue GyHKIuu
OOnacte ompeneneHuss U MHOKECTBO 3HaueHWi QyHKiuuu. Hymu ¢yHKImm.
39 [IpoMexxyTkl 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYyHKIWH.
' Makcumymbl 1 MUHUMYMBI (yHKIud. HawnOouibliee W HanMEHbIIEEe 3HAUYCHHE
(YHKIIMM Ha IPOMEKYTKE
33 CreneHHas ()yHKIHSI C HaTypalbHBIM M IIeNBIM TMoKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHs N-0l CTENEHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduKu
3.5 [TokazarenbHas u gorapupmuyeckas yHKIMH, UX CBONCTBA U TpaduKu
36 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHkuuid. CBoiicTBa  (yHKIMIA,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TTOCIIEN0BATEIHLHOCTEN
28 Apugmerndeckass U reoMeTpuueckas mporpeccur.  Popmyna  CI0XKHBIX
' IIPOLIEHTOB
4 Hauana maremaTnueckoro aHaausa
4.1 [TpousBoanas ¢hyakiuu. [TponsBoaHbIC 2TEMEHTAPHBIX (YHKITUN
[IpuMeHeHre NPOU3BOJHON K MCCIEIOBAHUIO (YHKIUI Ha MOHOTOHHOCTb U
4.2 aKcTpeMyMbl. Haxoskienne HauOOJIBIIEr0 W HAaMMEHBIIEro 3HaueHUus (PyHKIHUN
Ha OTpe3Ke
4.3 [TepBoo6pa3nas. Unterpan
5 MHoecTBa 1 JIOTHKa
5.1 MHoecTBO, oniepalnuu HaJl MHOXKecTBaMM. J{narpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTuCTHKA
6.1 OnmucarenpHas CTaTUCTHKA
6.2 BepostHOCT
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE




7.3

MHororpanHuku

1.4

Tena v MOBEPXHOCTH BpalllCHUS

7.5

Koopaunats! 1 BEKTOpBI
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