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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obOyuatomuxcs 10 kmacca  paspabotana Ha  ocHoBe — DenepabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYnBaeT OBIAICHUE KITFOYEBBIMH KOMIICTCHITUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOIO pa3BUTHUS
JUYHOCTU 00YyYarOIIXCsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
OPEIMETHBIX PE3yJIbTaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BuTUsa oOOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTEMaTU4YECKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oO0yJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 MU HJI€ATBHOIO, XapaKTepe OTpPaKEHUs
MaTEeMaTUUECKONM HAayKOH SBJIEHMH M MPOLECCOB pEAJIbHOIO MHpa, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS
yuUalmxcs, a TakKe KauyecTB MBIIIJICHHUs, HEOOXOAMMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OOHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormdeckoe MbInUieHHe, (HOopMHUpyeMOe TMpU HW3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U OCTPOCHUHU LENOYKU JOTHUECKUX YTBEPKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHus  JEUCTBUTENBbHOCTH. OnepupoBaHUWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,
SBIISIETCS OAHMM M3 TNMPO(PECCHOHANIBHO BAXKHBIX KadecTB, MOATOMY aKTyallbHa



3amada (HOpMUPOBAHUS y OOYYAOMIMXCS MPOCTPAHCTBEHHOTO MBIIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOoM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIb30BAHUEM I'€OMETPHUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
OOyYaroIMXCcs CPEIHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKUE YMEHUS, CBS3aHHbBIC
COo crenu@uKod TEeOMETPUHM U HEOOXOAMUMBIE [JIl JKM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON €SI TETLHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHbIMM 3agadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10 Kiacce sSBISIOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOU

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIONIUX OMKUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATH Ha YEPTEXKaX, MOJACISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaICHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTyp;

e (QopMHUpOBaHHME YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATUSIMU O
MHOT'OTPAHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEHICHUS  OCHOBHBIX  THIOB  3ajiay;
dbopMupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccyXJeHuss B XOJC PEIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOydJarommxcsi, MO3HABAaTEIbHON  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M IPHU U3YyYEHUU IPYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATh U OLICHUBATh MOJIYYEHHBIE PE3YIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEpEOMETPUM B Hayajle €ro M3ydyeHus 3a/jay, peUlaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a HPOBOJUTCA C ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHbBIE coaepkaTenbHble JIMHUM Kypca «l'eomerpum» B 10 kiacce:
«MHororpanaukn», «lIpsmbple U TIOCKOCTH B HpOCTpaHCTBE». DOpMHUpOBAHHUE
JIOTUYECKUX YMEHUH pacnpeensieTcss He TOJIbKO MO COAEPKATEIbHBIM JIMHUAM, HO
U TI0 TOJilaM 00yUYeHHMs Ha YPOBHE CpeIHEero o0111ero o0pa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpammbl, pacnpefeN€HHbBIM 10 TrojaM oOyuyeHwus,
CTPYKTYPHUPOBAHO TakuM o00pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOJIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX NPEJICTaBICHUM OOydaroluXxcs, paciuupss u
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reomerpuu oTBOaMTCA 2 yaca B Henento B 10 kimacce - 68
y4eOHBIX yaca.



COJEPXAHME YYEBHOI'O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKArOLIUECS,
napajuielbHble W CKpeIUBamIMecs MnpsMble. llapamnensHOCTs NPsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; yroJd MEXIy MNpsIMbIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIOCKOCTEM: [apajulelIbHble  IUIOCKOCTH; CBOMCTBa
napajienbHbIX IUlockocTel. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYJISIp YU HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHEHIUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PDAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yCeu€HHas MNHpaMuJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWJIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
TeTpasap; KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucnenne d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, UaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSA MPOTPaMMbl Y4€OHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yrTCS:

I'paknanckoe BocnMTaHUe:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIajJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIEeHU;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

du3nyecKoe BOCMUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS



K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

OT/bIXa, peryJspHas ¢dusnueckas AKTUBHOCTb); ¢buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
JEATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJOTHYECKOEe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLMAIBHO-?)KOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOMU
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoO0seMm;
OpPHUEHTALIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW 1A PELICHUs 337ay B
0o0JaCTH  OKpYy)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPY’KAIOLIEN CPEBI.

[leHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIIbHOCTH, HTAaroB €€
Pa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYE€CKOW KYyJIbTYpOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIC Pe3yabTaThl OCBOSHHUS IMPOTPAMMBbI YU4eOHOTO IpeaMeTa
«MareMaTHuka XapaKTEPHU3YIOTCS OBJIaJIEHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuuseepcanrvmvie  nozmasamenvhvie  Oelicmeus, — 0becneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 0OVUAWUXC (0c8oeHUe
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJoruyeckue 1eMcTBUA:



BBISIBIIAATh M XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKN MAaTEeMAaTHUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAY TMOHATUIMH; (OPMYIUPOBATH
OTIpEICICHUS]  TOHSATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJTN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBONUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTHIECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKAN WHCTPYMEHT IMO3HAHMS,
dbopmynIpoBaTh BOMPOCH], (UKCHPYIOIHME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITHIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBIABJISITH I[GCI)I/II_II/ITBI HH(bOpMaL[I/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJIA pCHICHU 3a1a4H,



e BbIOMpaTh WH(POPMANIMIO U3  HWCTOYHHUKOB  DPA3JIUYHBIX  THUIIOB,
aHATM3UPOBAaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (POPM IIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, PEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH W (GOPMYJIUPOBATh CYXACHHS B COOTBETCTBUHU C
YCIIOBHSIMHU | TICIIIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ 0OCYXXKJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1adu, BRICKa3bIBaTh HJIEH, HAIICJICHHbBIC HA TIONCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUMN; B
KOPpEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

e TPEICTaBIATH  pE3yNbTaThl  pEIIeHHs  3a/Jadyd,  JKCIEpUMEHTa,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBoO:

e TMOHMMATh W  WCMOOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YUCOHBIX 3a71a4; IPUHUMATH 11EJTh
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

e YYacTBOBaTh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzamnus:

e COCTaBIISTH TUJIAH, AJITOPUTM PEIICHUS 3a/1a41, BEHIOMPATH CIIOCO0 PEIICHMS
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATCIIBHON peQuIeKCMH KaK OCO3HAHUSA
COBEPIIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yibTaTa penieHusl MaTeMaTHIeCKON 3a/1auw;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPU pEIICHUU
3a/ladyi, BHOCHTh KOPPEKTHUBBHI B JIEATCILHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEIN W YCJIOBHSAM, OOBSICHATH
MPUYUHBI JTOCTUKEHUSI WIM HEJOCTIXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPSIMas, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUU
reOMETPUUYECKUX 33/1a4.

OmnepupoBaTh MOHATHAMU: NAPATUICTBHOCTD U MEPIICHINKYISPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTs B3aUMHOE pAaCIMONIOKEHHE TPSAMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIiia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMTYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIC BHIIBI MHOTOTPAaHHHMKOB (MUpaMuia; TMpHU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KiIaccuukanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSAMbIE ¥ HAKJIOHHBIC TIPU3MBI, TAPaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICIOB, BBIMOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.



Pemmars 3agaun Ha HaXOXKACHHE T€OMETPUUYECKUX BEIMYUH MO 00pa3iaM Wiu
QITOPUTMAaM, TNPUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHUNA MEXKIY JBYMSI
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEILMBAIOIUMUCS IPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QITOPUTMAaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAIOIIMMUCS IPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boerancnsate 00bEMBI M TIJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUHUCIATH COOTHOUICHHS MEXKIY
IUIOHIA/IIMU NTOBEPXHOCTEH, 00bEMAMHU 1TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHM: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTh reomerpuueckue (aKTbl I PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEeANOJaratouX HECKOJIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumMeHsATh HpoCTEWIINE MPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoAMTH HpUMEPBl MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPHUMEHATb W3YyYEHHBIE IOHATHS B IPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHYecKu CHOpPMYIHPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHbIC
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUYHH.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KJIACC
KosnuyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
1 IToBTOpEeHUE 4 1
2 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
IT .
3 PAMBIC H TUIOCROCTH B TPOCTPAnCIBe . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
IT
4 epneHz[mfynﬂpHocn, HPAMBIX 1 12 https://m.edsoo.ru/V611APUCD
IJIOCKOCTEN
3) Vsl MeXAy NPSMBIMU U IUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
6 MHororpaHHuku 11 1 https://m.edsoo.ru/XPW9U5FB2
7 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
8 IloBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 4 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KITACC
Kox .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTb
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pPEIICHUU
' reOMETPHUECKUX 3aJa4
23 OmnepupoBaTh MNOHATUSAMH: MAPAUIEIBHOCTh U MEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
. KnaccupunupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh MOHATUSMU: JABYTPAHHBIM yroJl, TpaHU JBYIPAaHHOIO YIIa,
7.5 pedpo ABYIpaHHOTrO yIiia, JUHEHHBIA Yol IBYTPAHHOTO yIJia, FpaayCcHas
Mepa JIBYTpaHHOTI'O yria
26 OnepupoBaTh NOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIH M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
24 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TapajuieNenumne, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JJs
28 kinaccuukauuu  (BBIMYKJIBIE M HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHMKH, TpSMble M  HAKIOHHBIE IPHU3MBI,
napaJiesIenune bl)
29 Onepuposatb HOHATUSAMH: CeKyIas IIJIOCKOCTB, CEUeHue
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHMUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
CrpouTh ce4eHHMsT MHOTOIDAaHHHMKOB METOJIOM CJIE[OB, BBIIOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:

BUJI CBEPXY, COOKY, CHU3Y



7.12

Pemate 3amaun Ha HAXOXACHUE TEOMETPHUECCKUX BEIIMYMH IO 0Opas3iamM
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHYECKHUE METOAbl MpHU
pELICHUH CTaHJIAPTHBIX MATEeMaTHYECKHUX 3aJady Ha BBIYUCIICHUE
pacCTOSTHUM MEXIy JBYMsI TOYKaMH, OT TOUKH JIO MPSIMOHM, OT TOUYKHU JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 33124 Ha HaXO0XI€HUE F'€OMETPUUECKUX BEIMUYUH 10 oOpa3nam
WY aIrOpuTMaM, IPUMEHSAsT W3BECTHBIC AHAIMTUYECKUE METObl IIPU
pELICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3aJad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U INUIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Beruucisate 00bEMBI M IUIONIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (HOPMYII, BBIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OChb U IINIOCKOCTb CUMMCTPHUH (1)I/Il"yp]i>l

7.16

7.17

7.18

W3BnekaTh, mpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HHEPOPMAIHIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTeKax U pUCYHKaxX

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIaroB pPELICHUs, €CIA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpOJAC U

JKU3HH, paCllIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha NIPaKTHKE: aHAIU3UPOBATh peasibHbIE
CUTyallud M NpPUMEHATH HW3YYEHHBIE IIOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH copMyITUpPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIEIHN C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUH U
TeopeM, armapara aiaredpsl, pelmaTh MpakKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEJINYNH




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

7.1

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus
OcHOBHBIE NOHATUS cTepeoMeTpuu. Touka, npsmas, II0CKOCTh, IPOCTPAHCTBO.
[Tonsatue 00 aKCMOMAaTHYECKOM IOCTPOSHUH CTEPEOMETPUU: AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

7.3

7.4

B3zaumHoe pacrnonoxeHue MOPSMBIX B MPOCTPAHCTBE: IEpeceKaroluecs,
NapaJuleJbHble W CKpeUIMBaroIuecs mpsMble. [lapamienbHOCTE NPSAMBIX U
IUIOCKOCTE B TMPOCTPAHCTBE: TMapajiielbHble MpsIMble B MPOCTPAHCTBE,
MapajuIeNIbHOCTh TPEX MPAMBIX, MAPAIIETbHOCTh NPSAMON M IJIOCKOCTU. YTJIbI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJl MEXIy TMPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEW:  mapajulelibHble  IUIOCKOCTH,  CBOWCTBA
napajulenbHBIX 1iockocted. Ilpocreiimme mnpocTpaHCTBEHHBIE (QUTYpHI Ha

IUIOCKOCTH: T€TPadIp, KyO, apauielieuIe 1, TOCTPOSHHE CEYCHU I

[TeprieHAMKYASIPHOCTD MPAMOM M IUIOCKOCTH: TEPIEHIUKYJISIPHBIE TPSIMBbIE B
MIPOCTPAHCTBE, MpsAMbIE MApPaUICIbHbIE U MEPHEHIUKYISPHBIE K IJIOCKOCTH,
MPU3HAK TEPHNEHIUKYISIPHOCTH IMPSAMOM M IUIOCKOCTH, TE€OpeMa O MpSIMOM
MEPIECHINKYISIPHON TIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSAMOU U
IJIOCKOCTBIO, JABYIPAHHBIM  YroJl, JIMHEWHBIA yrojd JBYTPAHHOrO yrija.
IleprieHAMKYISAP U HAKIIOHHBIE: PACCTOSHUE OT TOUKH 110 IIJIOCKOCTH, PACCTOSHUE
OT TpsAMOM N0  TUIOCKOCTH, MpoeKnus  (Qurypsl Ha  IUJIOCKOCTb.
IleprieHAMKYIAPHOCTE  IUIOCKOCTEN: NPU3HAK MEPHEHAUKYIIPHOCTH  JABYX

mIockoctel. Teopema 0 TpEX MeprneHaUuKYIsIpax

IloHsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHUKA, BBITYKIIBIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOTrorpanHuka. Ilpusma: n-yrospHas
pu3Ma, PaHu U OCHOBAHUS MPU3MBI, IIpsiMasi U HaKJIOHHAs MPU3MBbI, OOKOBas U
IOJIHAsE ~ IIOBEpXHOCTh  mHpusMbl.  llapamnenenunen, — mpsMOYroOJIbHBIN
napajuiesenunes u ero cBoicrtra. Ilupamuaa: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbI, OOKOBAs U MOJIHAS TOBEPXHOCTb MUPAMU/bI, TPABUIIbHAS
M yCeUuE€HHAas NUpaMHAA. OJIEMEHTBl NpuU3Mbl W nupamuisl. [IpaBunbHbIE
MHOTOTPaHHMKU: TOHATUE MTPaBUJIBHOIO MHOIOTPaHHUKA, IPAaBUJIbHAS MPU3MaA U

[MpaBUJIbHasA IHpaMHaa, IIpaBUJIbHad TPEYTOJibHAsA MMUpaMHIa U HpaBHHBHBIﬁ




7.5

7.6

7.7

teTpadap, kyO. IlpencraBieHune o MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,

noaexa’ap u ukocadapyrue CedeHust IpU3Mbl U TUPAMUIbI

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIIBHO TOYKH, MPSMOH,
IUIOCKOCTH. JJEMEHThl CHUMMETPUHM B NHPaMUIAX, MapajulesIeHIe1ax,

IMMPpaBUJIbHBIX MHOTI'OI'paHHUKAaX

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOM NOBEPXHOCTU M IOJHOM IOBEPXHOCTH MPSAMOM NPU3MBI, IUIOIIAIb
OCHOBaHHWH, TeopemMa O OOKOBOH TMOBEPXHOCTH MpsAMON mpusMbl. Ilnomaas
OOKOBOM IOBEPXHOCTM M IIOBEPXHOCTH INPAaBUIBHOM NHpaMHUAbI, TEOpeMa O
wiomaan yceu€HHoil nupamuibl. [lonsitue 06 o6béMe. OO0BEM mHpPaMUIbL,

IIPU3MBI

[Tomobupie Tema B  mpocTpaHcTBe. COOTHOMICHHS MEXIY —IUIOIIAISIMU

MMOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIT

HNPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMBLI CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Kox

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3yJbTaTaM

NpoBepPseMOro  OCBOEHHUsSI OCHOBHOII 00pa3oBaTe/IbHOI IPOrpaMMbl Cpe/IHero
TpeOOBaHUS o01ero oopasoBanus

Bragenne MeTogamu J0Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 33]1ad,
yMeHue (HOpMyIHpOBaTh U OMEPUPOBATH MOHSATUSMU: OIpEAeTICHHE,
aKCHMOMa, TeopeMa, CIIeJICTBHE, CBOWCTBO, MPHU3HAK, TOKA3aTEIbCTBO,
paBHOCUTIBHBIE  (OPMYITUPOBKH;  MPUMEHITh  UX;  yMEHHE
dbopMmynupoBaTh O00paTHOE M TMPOTHUBOIOJIOKHOE YTBEPKIEHUE,
OPUBOIUTH TPHUMEPhl M KOHTPIPUMEPHI, HCIOIb30BaTh METO]
MaTeMaTHYeCKOU WHAYKIOWH; MMPOBOAUTH JA0Ka3aTCJIbHBIC
paccyXkJIeHUs TpU pEUIeHHH 3a/7ay, OLIEHHWBATh JIOTHYECKYIO
MMPaBUJIBHOCTDH paCCY)K]IeHI/IfI; YMCHHE OICPUPOBATH IMMOHATHUAMMU:
MHO>KECTBO, MOJAMHOXECTBO, OMEpAIlMi HaJl MHOKECTBAMHU; YMEHHE
HUCIIOJIB30BATh TeOpeTHKO-MHO}KeCTBeHHLIﬁ amnmnapar JJsd OIHCaHHusA
pealbHBIX MPOIIECCOB U SBICHUN U MPH PELICHUH 3a7a4, B TOM YHCIe
U3 JIPYyrUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHSTHIMHU:
rpad, cBs3HBIN rpad, AepeBo, LUKI, rpad Ha IUIOCKOCTH; YMEHHE

3aJaBaTh W OMNMCHIBaTh  Ipadbl  Pa3IUYHBIMU  CIIOCOO0AMU;




MCIIOJIb30BaTh Tpadbl PU pEeUICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUAMU: HATYpajJbHOE YHCIO, LEJIoe
YHUCII0, CTENEHb C LEJIbIM I0Ka3aTelieM, KOpEHb HaTypalbHOU
CTENEHHU, CTENEeHb C pPALMOHAJIBHBIM I10Ka3aTesleM, CTENEHb C
JeMCTBUTENLHBIM TIOKa3aTeseM, Jiorapudm 4ucia, CHHYC, KOCUHYC H
TaHT€HC MPOU3BOJIBHOTO YHMCJIA, OCTATOK 110 MOYJIIO, PALMOHAIBHOE
YKCII0, UPPALMOHAIBHOE YHCJIO, MHOXECTBA HATypallbHbBIX, LEJIbIX,
paLlMOHATBHBIX, JEHCTBUTENIBHBIX YMCEN; YMEHHE MCII0JIb30BaTh
NPU3HAKH JETMMOCTH, HAUMEHBIINH OOLIHIA IeTUTEh 1 HAaUMEHbIIIee
obmee KpaTHoe, airoput™M EBKkiaMIa mnOpu pelieHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMHU CUHUCIICHUS;
YMEHHUE BBINOJIHATh BBIUMCIIEHUE 3HAUYE€HUN M mpeoOpa3oBaHUs
BBIP@XEHUM CO cCTemeHsMU U Jiorapupmamu, Ipeodpa3oBaHus
NpOOHO-pallMOHANIBHBIX ~ BBIPAKEHHWH;  YMEHHE  OIEpUPOBATH
HNOHATUSAMU: TIOCJIEZ0BAaTENILHOCTh, apuMeTHUYecKas Mporpeccus,
reoMeTpHuyecKas nporpeccus, OECKOHEUYHO yObIBaromias
reoMeTpuyecKas nporpeccus; yMeHue 3aJaBaTh
[IOCJIEZIOBATENbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONpSKEHHBIE ~ KOMIUIEKCHBIE  4YMCla, MOAYJIb W  apryMEHT
KOMIUIEKCHOTO ~ 4Yucia, (GopMa 3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETPUYECKAsT U aireOpandeckas); yMeTh
OPOM3BOIUTH  apUPMETHUYECKHe JEeHCTBUS C  KOMILJIEKCHBIMH
YHCJIaMU; IPUBOJIUTH PUMEPHI UCIIOIB30BaHUS KOMIUIEKCHBIX YUCEIT;
OIEpUpOBaTh NOHATHUAMU: Marpuua 2x2 u 3X3, OIpeneauTensb

MaTpUIIbl, FEOMETPUUECKHUI CMBICIT OTIPEAETUTENS

YMeHue OIEpUPOBATH MTOHATUSIMH: palroOHaIbHEIE,
UppalMoHaIbHble, TOKa3aTelbHble, CTENEeHHbIE, JorapupMHUECcKue,
TPUTOHOMETPUYECKNE YPABHEHHS M HEPABEHCTBA, HX CHCTEMBI;
yYMEHUE OIIEpUpPOBATh IOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUU U
HEPaBEHCTB, PAaBHOCHJIBHOCTb YPaBHEHUM, HEPABEHCTB WU CHUCTEM;
YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C ITOMOIIBIO
pa3IMYHBIX IIPUEMOB; pellaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C

napamMeTpoM; NpUMECHATL YpaBHCHHA, HCPABCHCTBA, UX CUCTEMBI IJIA




pPEHICHUA MaTEMaTHYCCKUX 3aJad W 3aJad M3 Pas3sIMYHbIX obnacrei

HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (YHKIHSA, YETHOCTH (YHKIIWH,
HNEePHOANIHOCTD byHKIMH, OrPaHUYECHHOCTD byHKIIH,
MOHOTOHHOCTh (DYHKIMHM, S3KCTpemMyM (yHKIMH, HauOoiblIee H
HavMEHbIIee 3HA4YeHUS (QYHKIMM Ha MPOMEXKYTKE, HEeIpephIBHASL
¢yHKuusA, acuMOTOTHl Tpaduka (QYHKIUH, TepBas U BTOpas
npou3BoaHAas (DYHKINH, TEOMETPUYECKMH M (U3UUECKHHA CMBICI
NPOM3BOJIHOW, MEpBOOOpa3Has, ONpPENeJEHHBIA WHTETpal, yMEHHE
HAXOJUTh AaCUMNTOTHI Tpaduka QYHKIUHM; YMEHHE BBIYUCIATH
NPOM3BOJHBIE CYMMBI, TPOHM3BEACHUS, YAaCTHOTO M KOMITO3UIHH
(GYHKIMIA, HAXOIUTHh ypaBHEHHE KacaTeJbHOW K rpaduky (yHKuuu;
YMEHHE HaXOAWUTh NPOHM3BOJHBIC AJIEMEHTAPHBIX (PYHKIUI; yMEHHE
UCTIOJIB30BaTh MMPOU3BOAHYIO ISl HCCIIEOBAHUS (PYHKIUH, HAXOIUTh
HauOOJIbIINE U HAMMEHBLINE 3HAYCeHUsI (YHKIMH; CTPOUTH TpaduKu
MHOTOWJIEHOB C HCIIOJB30BAHWEM amnmapara MaTeMaTHYeCKOTO
aHaJIM3a; MPUMEHSATHh MPOU3BOAHYIO JUIS HAXOXICHHS HAWITYYILIEro
pelIeHus B MPUKJIAIHBIX, B TOM YHCJIE COUUAITBHO-YKOHOMUYECKUX U
Gu3nyeckux 3ajadax; HAXOMUTh IUIOMIATM U OOBEMBI GHUry C
NOMOIIBI0 MHTETpaia; NPUBOAUTH TPUMEPHl MaTEMaTHYECKOTO

MOJICIMPOBAHMS ¢ TOMOIIBIO AU PepeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MNOHATHAMM: Tpaduk ¢GyHKIMH, oOpaTHas
GyHKIMS, KOMIO3ULIMS QYHKIMM, TuHEeHas QyHKIUS, KBaIpaTUYHas
GyHKUUsA,  panuoHaubHas  (QYHKUUS,  CTENeHHas  (QyHKIMA,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKLIMU, MOKa3aTeabHas M Jorapugmuyeckas (yHKIHMH; YMEHHE
CTPOUTH TpadUKU U3YYEHHBIX (QYHKIINH, BBIIOIHATH IPE0Opa3oBaHus
rpa¢pukoB (GYHKUMH, MCIONB30BaTh TpapuKH A U3yYCHHS
MPOIIECCOB M 3aBHCUMOCTEH, TIPU PELICHUH 33734 U3 IPYTUX YIeOHBIX
OpeIMETOB W 3ajlad M3 peajbHOM >XHU3HHU; BbIpaXaTh (opMynamu
3aBUCUMOCTH MEXJy BEJIMYMHAMH, HWCIIOIB30BaTh CBOWCTBA W
rpaduku QyHKIMNA Ui peleHusl YpaBHEHUH, HEPaBEHCTB U 3a1ay C
napameTpamu; H300paxxaTb Ha KOOPJMHATHON TIOCKOCTH MHOYKECTBA

pemeHHﬁ ypaBHeHHﬁ, HCEPABCHCTB U UX CUCTCM

YMenue peuraTb TCKCTOBBIC 3a/la4Md PA3HBIX TUIIOB (B TOM YHCJIC Ha



MPOLEHTHI, TOJIU U YacTH, Ha JBUXKEHHE, padoTy, CTOUMOCTh TOBapOB
U yCIOyr, HAJOTH, 33Jaydl U3 OO0JacTH YNpPAaBICHHUSA JIMYHBIMH H
ceMeiHbIMU (pUHAHCAMU); COCTaBIATH BBIPAKEHUS, YpaBHEHUS,
HEpPAaBEHCTBA M MX CHCTEMbI II0 YCJIOBMIO 3ajJaud, MCCIEN0BaTh
MOJIyYEHHOE pelICHHUEe U OLEHUBATh MPABI0NOJ00HOCTh PE3y/IbTaTOB;
YMEHHME MOJIEIUPOBATh PEAlbHbIE CUTyallMM Ha SI3bIKE MATEMAaTUKH;
COCTaBJISITh BBIPAXKEHUS, YPAaBHEHHS, HEPABEHCTBA U UX CHCTEMBI 1O
YCIOBUIO  3aJadyM, HUCCIIEOBaTb  IIOCTPOEHHBIE  MOJEIH  C
HCIIOJIb30BaHUEM anmapata anreopsl, UHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3yibTaT

YMeHue onepupoBaTh TOHSATHSIMH: cpelnHee apu(pMETHUYECKOe,
MearaHa, HauoboJblllee U HaMEHbIlIee 3HAYCHHsI, pa3Max, TUCIEPCHUs,
CTaHJAPTHOE OTKJIOHEHHWE YHCIIOBOTO Ha0Opa; yMEHHE W3BIIEKATh,
UHTEPIPETHPOBATh MH(OPMAIIHMIO, TPEJACTABICHHYIO B TaOIHIax, Ha
quarpammax, rpadukax, OTpa)kalollyl0 CBOWCTBAa  peaIbHBIX
IPOIIECCOB M SIBJICHUH; TPEACTABIATH WHPOPMALHUIO C TMOMOIIBIO
TaOJIMIl W JWarpaMm; HCCIEA0BaTh CTATHUCTUYECKHUE TaHHBIE, B TOM
YHUCllIe C NPUMEHEHHEM TIpapUuecKUX METOJO0B M AJIEKTPOHHBIX
CpencTB; TpaduyecKd HCCIeoBaTh COBMECTHbIE HAOMIOJEHUS C

IIOMOILBIO AMarpaMM PacCEUMBaHUs U JIMHEHHON pErpeccuu

YMeHne onepupoBaTh NOHATHUSAMHU: CIYYalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIy4yailHOro COOBITHS; YMEHHME BBIYHMCIATH
BEPOSATHOCTb C UCHOJb30BaHUEM IpaUUECKUX METOOB; NIPUMEHAThH
(GOopMyIbI CIOXKEHUS U YMHOXKEHUSI BEPOATHOCTEH, (hOopMyITy MOJIHOM
BeposiTHOCTH, (Gopmyny bepHymin, komOuHaATOpHBIE (AKTBI U
(GopMyInbl; OLIEHUBATh BEPOSTHOCTH peEabHBIX COOBITHI; yMEHHE
ONEPUPOBATh MOHATUSAMHM: CIIydallHas BEJIMYHMHA, pPaCIpEIeIICHHE
BEPOSITHOCTEH,  MAaTeMaTU4YECKOE  OXKHUJAHUE,  JUCHEpPCUs U
CTaH/JapTHOE  OTKJIIOHEHHE  CIy4yailHOW  BeIMYMHBI,  (PyHKUUU
pacupeneneHus M IUIOTHOCTH PaBHOMEPHOIO, II0OKAa3aTeIbHOIO U
HOPMAJIBHOTO pacHpeiesieHnd; YMEHHE HCIIOIb30BaTh CBOMCTBA
U3Y4YEHHBIX pacCIpeNelleHul Uil pelleHus 3a7ad; 3HAaKOMCTBO C
MNOHATUSIMM:  3aKOH  OOJBIIMX  YHCEN, METOJbl BBIOOPOUHBIX
WCCIIEJOBAaHUM; YMEHHME NPUBOAUTH IPUMEPHI NPOSBICHUS 3aKOHA

OOJIBIINX YHCET B MNPpUPOJHBIX U O6H.[€CTB€HHI)IX ABJICHUAX,; YMCHUC
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OTIEpUPOBATh  TMOHATHAMHU: COYECTAaHHE, TIEPECTAaHOBKA, YHCIIO
COYETAaHMM, YHUCIO TEpPecTaHoBOK; OuHOM HploTOHA; ymeHue
MPUMEHATh KOMOWHATOPHBIC (DaKThl U PACCYXKACHUS IS PEIICHUS
3a/1a4; OIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITHI; COCTAaBISATH
BEPOSTHOCTHYIO MOJCIb W  HMHTEPIPETUPOBATH  IMOTYYEHHBIN

pe3yabTaT

YMeHHne OmnepupoBaTh IOHATUSMH: TOYKA, MpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJA, IUIOCKMM yroll,
JBYI'PAHHBIA YIOJ, TPEXI'PAHHBIA YroJl, CKPEIIMBAIOIIUECA NPAMBIC,
[apaJUICIbHOCTh WM NEPHEHAMKYISPHOCTh IPAMBIX M IUIOCKOCTEH,
YO MEXAY NPSAMBIMH, YroJl MEXKIY IPSIMOM U INIOCKOCTBIO, YIOJl
MEXIY IUIOCKOCTSIMHM, pAcCTOSHHE OT TOYKHM JO IUIOCKOCTH,
paccTOsiIHUE MEXKIAY NIPSIMBIMHM, PACCTOSHHE MEXAY IIOCKOCTIMU;
YMEHHUE HCIOIb30BATh IPH PEIICHUH 3a7ad W3y4eHHBbIE (DAaKThl |
TEOpEeMbl IUIAHUMETPHM; YMEHHE OLEHMBATh pa3Mepbl OOBEKTOB
OKPY’KaIOILEr0 MHUPa; CTPOUTh MATEMATHYECKUE MOJEIN C IIOMOIIbIO
TEOMETPUUYECKUX IOHATHI M BEIWYMH, pellaTh CBSA3aHHBIE C HUMH

MPAKTUYCCKUC 3aja4r

YMeHue omnepupoBaTh IMOHATUSAMHU: IUIOHIAAs (GUrypsl, 00BEM
(Gurypel, MHOTOIpaHHMK, IpPAaBUJIbHBII MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHMKa, Ky0, Mmapajjienenumnes, npusMa, nupamuaa, purypa
U TOBEPXHOCTh BpallleHMs, [MIUHJIP, KOHYC, Iap, cdepa, MIIOMaIb
chepbl, IUIOMAJAL TMOBEPXHOCTH MHPaMHIbI, MPU3MBI, KOHYca,
WIMHApa, O00bEM Kyba, NPSIMOYTOJILHOTO —Napaijenenurnesa,
NUpaMuIbl, NPU3MBI, LWIMHIpAa, KOHycCa, Imapa, pa3BEépTKa
IIOBEPXHOCTH, CEYECHHS KOHYCA U LIWJIMHJpPA, [1apajuIe]IbHbIE OCH WIIU
OCHOBaHHWIO, CEYEHUE Ilapa, IIJIOCKOCTh, Kacaromascs chepsl,
LUIUHAPA, KOHYCAa; YMEHUE CTPOUTb CEYEHHE MHOIOIPAHHUKA,
n300paxkaTb MHOTOTPaHHUKH, (PUTYPHI U TTOBEPXHOCTH BpAIlIEHHUs, UX
CEYCHHs, B TOM YHUCIE C MOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHUE
NPUMEHSTh CBONCTBA TE€OMETPUYECKHX (UTYp, CaMOCTOATEIHHO
dopMynUpoBaTh ONpENENeHUs] H3Yy4aeMbIX (QUryp, BBIIBUTAThH
TUIOTE3bl O CBOMCTBaX W MpPHU3HAKaX TIeOMETpUYECKUX GuUryp,
O00OCHOBBIBaTH ~WJIM  OINpOBEpraTb MX; yMEHHE MPOBOJIUTH

kinaccuukanuo (Guryp 1Mo pazIUYHBIM TPU3HAKAM, BBITOJIHATH




HCO6XOI[I/IMBIC JOMOJIHUTCIIBHBIC ITIOCTPOCHU A
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12

13

YMeHue onepupoBaTh IOHATUAMM: JBUKEHUE B IPOCTPAHCTBE,
NapajuleJbHBI  NEPEHOC, CHUMMETpUS Ha IUIOCKOCTM U B
POCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue MOA00Us, MOAOOHBIE
Gurypsr; yMeHue pacro3HaBaTh paBHbIC H OJOOHBIE (PUTYPHI, B TOM
yuciae B NOPUPOAE, MCKYCCTBE, APXUTEKTYpE; HCIOJIb30BATh
FEOMETPUUECKUE OTHOLIEHMsI TpU PpEUIeHMM 3a/jay; HaXOAMThb
FeOMETPUUYECKHUE BEJIUYUHBI (IJIMHA, Yrojl, IUIOWaab, 00BbEM) Mpu
pelIeHNH 337a4 U3 JAPYTHX YYeOHBIX NPEJAMETOB M U3 PEATbHOM
JKU3HU; YMEHHE BBIYMCIATH TE€OMETPHUYECKHE BEIUYHMHbI (JIJIUHA,
yroj, IUIOIIAAb, OOBEM, IUIOIIA[b IIOBEPXHOCTH), HCIIOJIb3YS
U3YyYEHHbIE (POPMYIBI K METOJIbI, B TOM YHCIIE: IO/ TOBEPXHOCTU
NUpaMUZIbl, TPU3MBI, KOHYCA, IWIMHIPA, IUIOMAnb cdepsl; 00bEM
Ky0a, MpsMOYrojpbHOIO HapajUleNenuIea, NTHPaMHJIbl, MPU3MBL,
WIMHApA, KOHYyca, Iapa; YMEHHWE HAXOAWTh OTHOIIEHHE O0BEMOB

NOJ00HBIX GUryp

YMmenue OIICPHUPOBATH INOHATUAMU: MpsAMOYTOJIbHAA cucreMa
KOOpAWHAT, BCKTOP, KOOPAMHATBI TOYKH, KOOPAHHATBI BCKTOpA,
CyMMa BCKTOPOB, MPOMU3BCACHUC BCKTOpPAa Ha 4YHUCIIO, PA3JTOKCHUC
BCKTOpa IIO 683HCy, CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC
MMPOU3BCIACHUC, YTOJ MCXKAY BCKTOpaMH; YMCHUC HCIOJIb30BATh
BeKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ METO IJIA PCHICHUS T'COMCTPUUICCKUX

3a/1a4 U 3a/1a4 Ipyrux yu4eOHbIX MPEIMETOB

YMeHue BbIOMpATh MOAXONALIMM METOA [UIsl pEIIeHUs 3aJaud;
[IOHUMaHUE 3HAYMMOCTH MATEMATHKU B W3Y4YCHUM IPUPOAHBIX H
OOLIECTBEHHBIX TPOLECCOB U SIBJICHUN; YMEHHE pPACIIO3HABaTh
IIPOSIBJICHUE 3aKOHOB MAaT€MAaTHUKHU B UCKYCCTBE, YMEHHUE IIPUBOAUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOM W MHUPOBOU

MaTeMaTH4eCKOn HAayKHn

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna 1 BEIYMCIIEHUSA
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HaTypaJ'II)HI)Ie " 1 EJIbIC YuCia. HpI/ISHaKI/I JCIINMOCTH LCJIBIX YHUCET

Panmonansubie uncna. OOBIKHOBEHHBIE W JCCATUYHBIC JPOOH, TPOICHTHI,

L2 OeCKOHEeUHbIE TIEPUOUUECKUE IpOOH
13 Apudmernueckuit KOpPEHb HaTypajabHOU CTEIICHH. evictBus c
' apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU
14 Crenenp ¢ 1menbiM mokazateneM. CTemeHb € palMOHAIBHBIM I1OKa3aTeNeM.
' CBoiicTBa cTENEHU
15 CuHyC, KOCHHYC M TaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HATYpalIbHbIE JOrapupMbI
JleiicTBUTENbHBIC YHUCTA. APUPMETHYCCKHE OIEPAMA C JICHCTBUTCIBHBIMHU
1.7 yucnamu. [lpuOGmxkE€HHBIE BBIYMCICHUS, TpPaBUJIAa OKPYTJECHUS, NPUKHIKA H
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeobpazoBanue BhIpaKEHUI
1.9 KomriekcHsie yncna
2 VYpaBHEHHS U HEPABEHCTBA
2.1 Lenble u 1poOHO-pallMOHATBHBIC YPABHEHHUS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazarenbHble U IOTapUPMUUECKIE YPAaBHEHUS
2.5 Lenble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U IOrapu(pMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucteMsl TMHEHHBIX ypaBHEHUH. Onpeaenurens MaTpUIlbl
3 OyHKIMH U TpaduKh
31 OyHKIMs, crocodsl 3aganus yHkuuu. I'paduk ¢pyHkuuu. BzaumHo obpatHble
' dbyakuun. Yerabie 1 Heu€THBIe QyHKIMU. [leprnonnueckne GyHkImn
Ob6nacTh ompeaeneHUss U MHOXeCTBO 3HaueHuWM ¢GyHkuuu. Hynu QyHKimm.
3.2 [IpomMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.

MakcuMymbl 1 MUHUMYMBI GyHKIUH. Haubonbllee v HauMeHbllee 3HAYEHHE




(YHKIIMM Ha IPOMEKYTKE

Crenennas (QyHKIUS ¢ HATypaJdbHBIM M IIeNIbIM Toka3ateneM. EE cBoiicTBa u

33 rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpaduKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku paspeiBa. AcuMntoThl TpadukoB ¢yHkiuid. CBoicTBa (QYHKIIUM,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIIEN0BATEILHOCTEH
38 Apudmernueckass U TeoMmeTpuueckas mporpeccur. Dopmyna  CIOKHBIX
' MIPOLIEHTOB
4 Havana matematuyeckoro ananusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe dIeMEHTAPHBIX (HYHKIIUN
[IpumeHeHre MPOM3BOAHON K HCCIIEAOBAaHWIO (YHKIHMHA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero 1 HaMMEHBIIET0 3HAYeHUS (QYHKUIUU
Ha OTpe3Ke
4.3 [lepBoobpaznas. MuTerpan
3) MHOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe U TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 Koopannats! u BEKTOpPHI




