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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuye6Horo kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuvaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAAapTa  CPEIHEro  OOIIEero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBIIEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIIMN POCCUUCKOTO 00Opa30oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIJICHUE KIIIOUEBBIMU
KOMIIETEHIIUSMH, COCTABJISIOIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HENIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO u
MO03HABATEIBHOTO PAa3BUTHUS JTUYHOCTU O0YUAIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca T€OMETPHUM Ha YpOBHE CPEIHETrOo O0OIIero
oOpa3oBaHus 00YCJIOBJICHA MPAKTHYECKOW 3HAYMMOCTHIO METANPEJAMETHBIX U
NPEIMETHBIX Pe3yJIbTaTOB OOYYCHHS T€OMETPUHU B HANPABICHUU JIMYHOCTHOTO
pa3BuTHs 00ydYaronuxcs, GopMupoBaHUs (YHKIIMOHATBLHOW MaTeMaTHYCCKOMN
TPaMOTHOCTH, W3YYCeHHS JPYTUX Y4YeOHBIX JUCHMIUINH. Pa3Butne y
00yJaroNMXCcsl MPABUIBHBIX MPEJICTABICHUA O CYIIHOCTH W IMPOUCXOKICHHUH
TEeOMETPUYCCKUX aOCTpakIuii, COOTHONIEHWH pPEabHOTO U HJICAIBHOTO,
XapakTepe OTpPaKCHHsS MaTeMaTHYeCKOH HayKOW sBIEHWH ¥ MPOIECCOB
pealbHOTO MHpa, MECTE TE€OMETPUU B CUCTEME HayK M POJIM MaTEeMAaTHYECKOTO
MOJICTMPOBAHUS B HAyYHOM TIO3HAHWM H B TPAKTHKE CIOCOOCTBYET
(GOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YYAIIUXCS, a TaKXKe KadecTB
MBIIUICHYST, HEOOXOAMMBIX JUIs aJIaliTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus ABISETCS OMHUM U3 0A30BBIX IIPEIMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEeYMBAaEeT BO3MOXXHOCTh H3YUEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHHe, GOpPMUPYEMOE TMPU U3YYCHHH OO0YJaroNIuMUCS
MOHATUMHBIX OCHOB TEOMETPUHM U TIOCTPOCHHHM LEMOYKH JIOTHYECKUX
YTBEPKJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/iad, YMEHUE BBIIBUTaTh H
OTPOBEPTaTh TUIOTE3bI HEMOCPEICTBEHHO HMCIOIB3YIOTCS MPH PEIICHUN 3a1ad
€CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca (PU3UKH.

YMeHre OpueHTHUPOBATHCS B TPOCTPAHCTBE UTPAET CYIMIECTBEHHYIO POJIb BO
BCEX O0JACTSAX NEATeNbHOCTH denoBeka. OpHeHTalus 4eJ0oBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIIOBHE €ro COIMAJIBHOTO OBITHSA, (opma
OTPaXCHHS OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO



npeoOpazoBanusi aedcTBUTENbHOCTH. OmepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJBI YYEOHOW W TPYIAOBOM NEATEIBHOCTH,
SBIISICTCS OAHUM W3 MPO(GECCHOHATIBHO BaXKHBIX KayeCcTB, MOITOMY aKTyallbHa
3ajadya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Llenp ocBoeHMs mporpaMmMbl ydeOHOTO Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHEe 00ydeHHS — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOyJaromuxcs 4epe3 oOOecrnedyeHne BO3MOXKHOCTH  NPHOOpETEHHS U
UCTIONB30BaHMUSI CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUH U JIEHCTBUH,
cnenuPUUHBIX  TEOMETPUH, BO3MOXHOCTH  YCIEIIHOTO  MPOJOIKECHUS
o0pa3oBaHHsS IO CIEHUATBHOCTSIM, HE CBA3aHHBIM C  [PHKJIATHBIM
MCTIOIH30BAaHHEM F€OMETPHH.
[IporpaMmma 10 TeomMeTpuu Ha 0a30BOM YpOBHE TNpeaHA3HAYCHA IS
OOy4arolmmxcss CpPeAHEW IIKOJBI, HE WCIBITHIBABIINX  3HAYATEIHHBIX
3aTpyJHEHW Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHus. Takum o0pasom,
oOyuaromuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOHMTH OOIIME MaTeMaTHYECCKHE
YMEHHUsI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HU B
COBpeMEHHOM obO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTb HM3YyUUTb
reoMeTpuio 6ojee riay0oKo, eclid B JalibHEHIIeM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON 1eITeTbHOCTH.
JlocTkeHue 1eNu OCBOEHUS TMPOTrpaMMbl OOECIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHBIMM 3aJjayaMH OCBOEHHUS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (opmupoBaHHE TpEACTABICHHS O TEOMETPUM KaK YacTU MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHEe MpEACTABICHHUS] O MHOTOTPAHHUKAX U TeJaX BpPAIECHUS
KaKk O BaXHEUIIUX MATEMaTHYECKUX MOJENSIX, TO3BOJISIOMIUX
OTHCHIBATH U M3y4YaTh PA3HBIC SIBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHHe yMeHHs pacmo3HaBaTh Ha 4YEPTEkKax, MOJCISIX U B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BpaIlCHUS;

e OBJIQJICHHE METOJAaMH PEIICHNUs 3a7a4 Ha MOCTPOEHUS Ha U300paKeHUAX

POCTPAHCTBEHHBIX PUTYP;
e (opmupoBaHne yMeHHUS ONEPUPOBATH OCHOBHBIMU TIOHSITHSMHU O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJICHWE aNTOPUTMAMHU PCEIIEHUS OCHOBHBIX THIOB  3a/ad;

dopmMupoBaHuE yMEHHS TPOBOAWTH HECIOXKHBIE JOKa3aTeIIbHbIC



paccyKJIeHusl B XOJI€ pEUIeHUs] CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE  HUHTEJUICKTyaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOM AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmupoBanue  (YHKIMOHATBHOW  TI'PAaMOTHOCTH,  peJ€BaHTHOM
FEOMETPUM: YyMEHUE PaCIOo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMYyIHpPOBATH WX Ha S3bIKE
FEOMETPUM M CO3/]aBaTh T'€OMETPUUECKHUE MOJEIU, MPUMEHSThH
OCBOCHHBIM TE€OMETPUUYECKUN ammapar [Jjisi peHieHUus MPaKTHKO-
OPUEHTHPOBAHHBIX 3aJ1a4, HHTEPIIPETUPOBATH U OIIEHUBATH ITOJTyUYCHHBIC
pEe3yIbTaTHI.

OTAM4IUTETEHON 0COOCHHOCTRIO MMPOTPAMMBI SIBJISIETCSI BKIIFOUCHHE B KYpC
CTEpEOMETpUM B Hayaje €ro M3y4YeHHs 3ajJad, peliaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONMpPEACIEHHBIM 00pa3oM OopraHW30BaHHas padboTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS], CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX MIPOLECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO IPEAMETA.

[Ipennoutenue oTaaéTcss HATMSAIHO-KOHCTPYKTUBHOMY METOY OOy4eHHs,
TO €CTh TEOPETUYECKUE 3HAHUS HMMEIT B CBOEH OCHOBE UYBCTBEHHOCTH
IPEAMETHO-NIPAKTUYECKON  NIEATENIbHOCTH.  Pa3BUTHE  MIPOCTPAHCTBEHHBIX
NPEACTaBICHUN Yy YyYalluxcsi B Kypc€ CTEpEOMETpPUU MPOBOAUTCA 3a CUET
pelIeHusl 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX O0Opa3oB H 3ajJad Ha
OTepUpOBaHUE MPOCTPAHCTBEHHBIMU OOpa3zamu. Co3nanue o0pasza mpoBOIUTCS C
OTIOPOi Ha HATJISIAHOCTD, @ ONIEPHUPOBAHUE 00PA30M — B YCIIOBHUSX OTBJICUCHHS OT
HarJISJHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJEP KaHUsI.

OcHoBHbIE coziepKaTeibHble TUHUU Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpanHukmn», «lIpsgmple W IUIOCKOCTM B TIpOCTpaHCTBE», «Temna
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpOCTpaHCTBE». DopmupoBaHue
JIOTUYECKUX YMEHHUM pactpeAessieTcsi He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO | 110 TOJiaM OOYyYeHHs Ha YPOBHE CpeTHEro 001Iero o0pa3oBaHusI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOCHHS pPabodeil TpOrpaMMmbl, paCIpeACIEHHBIM 10 ToJlaM OOydYeHUs,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TE€OMETPUUYCCKUMU
MOHSATHUSMU U HABBIKAMU OCYIIECTBIISIIIOCH MOCIEI0BATENbHO U MOCTYNATEIbHO,
C coOJoeHueM TMpPUHIUIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS



BKJIIOYAJIUCh B OOIIYI0  CHUCTEMY T€OMETPUYECKUX  IPEICTaBICHUN

oOyyJaromuxcs, pacmupsisi U yrayounss e€, oOpa3ysi MPOUYHbIE MHOKECTBEHHbBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun otBoautcs 2 yaca B Heaelnro B 10 kiacce, Bcero 67
4acoB.

Bce TeMbl OyayT Mpoii/IeHbl 32 CYET YIUIOTHEHHs MaTepuarna.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpEeCceKaroluecs,
napajuieJibHble W CKpeluBarouecs npsmble. [lapamienbHOCTh NOpPSMBIX U
IUIOCKOCTEN B NPOCTPAHCTBE: MAPAJUIEIBHBIE IMPSAMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MTAPAUIEIbHOCTh MPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMH; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TIockocTel. Ilpocreiiime mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; MoCTpOeHUEe CeYSHHIA.

[lepneHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIIECHANKYISIPHBIE TPSIMbIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYISIPHOCTA IIPSMOM M IUIOCKOCTH, TEOpemMa O MpsAMOHN
NEPIECHAUKYISPHON IIOCKOCTU. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO yIJIA.
[leprieHAUKYJISIp ¥ HAKJIIOHHBIE: PACCTOSIHUAE OT TOYKU 10 INIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 10  TMJIOCKOCTH, TMpOeKuus (Urypbl Ha  IJIOCKOCTD.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPIECHAMKYISIPHOCTH JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHHKA,
BBIITYKJIBIE M HEBBINYKIbIE MHOTOTPAHHUKMU; pPa3BEPTKA MHOIOTPAHHUKA.
[Ipu3ma: N-yronpHas npu3Ma; rpaHu U OCHOBAHUS ITPU3MBL; IPSAMAasi U HAKJIOHHAs
npu3Mbl; OOKOBas M TOJHAs MOBEpPXHOCTh mpu3Mbl. [lapannenenunen,
MPSAMOYTOJIBHBIA MapajulelienuIiel U ero cpouicTea. [lupammpma: n-yrompHas
NUpaMuja, TpaHU ¥ OCHOBaHHE MHUpaMUAbL; OOKOBask M MOJHAs MOBEPXHOCTh
MUpaMHUJIbl; TIpaBUJIbHAST M YCEUEHHAs NUpamMuia. OJIEMEHTbl MPU3MbI U
nupamuapl.  [IpaBunbHBIE  MHOTOrpaHHMKH:  TNOHSTHE  MPaBUIBHOIO
MHOTOI'PaHHHUKA; MPaBWIbHAS NpU3Ma W NPABUIIbHAS NUpaMHAA; NPaBUIbHAA
TpEeyrojpHasg NUPAMHIAa M MpaBUIbHBIMN TeTpa’np; KyO. IlpencraBienue o
IIPAaBUJIBHBIX MHOTIOTPAaHHMKAX: OKTadAp, HoAekadap m ukocarap. CeueHns
MPU3MBI U IUPAMUIBI.



CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. OJIEMEHTBl CHUMMETPUM B NHUPAMUAAX, NapaJIICICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTU U IMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH MNPABWIBHOW MHPAMUJIBI,
TeopemMa O IUIomaAu yceuéHHoUW mnupamuabl. [loHsitue 06 00BEMe. OOBEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tena B mpocTpancTBe. COOTHOLIEHUS MEXKAY IUIOIMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJsia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IWIMHAPUICCKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON MOBEPXHOCTU. [[unuHIp: oCHOBaHUA U
OOKOBasi TIOBEPXHOCTb, OOpa3yrwoIas W OCh; IUIONIAAb OOKOBOW M TIOJHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yroIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxXxHOCTU. KOHyC: OCHOBaHHME M BEpIIMHA,
oOpasyroriasi ¥ OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolye U BBICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonoxxkenue cdepbl W IIOCKOCTH; KacaTeidbHas IUIOCKOCTh K
cthepe; mromaab chepsl.

N3o0paxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa U
KOHYyca.

KomOunHamuu Tenm BpameHWs W MHOTOTPAHHHKOB. MHOTOTpaHHUK,
OmMMCaHHBIH OKO0JIO cdepbl; cdepa, BOUcCaHHAS B MHOTOTPAaHHUK, WIIH TEJIO
BpaIllCHUS.

[TonssitTne 06 o0béme. OcHOBHBIE CBOWCTBA 00BEMOB Tein. Teopema 00
00bEéME TPSIMOYTOJIBHOTO Tapajuielienueaa W ciaeacTBus u3 He€. O0béM
UIMHIpa, Konyca. O0bEM mapa u Tiomass chepel.

[TogoOuple Tema B mpocTtpadHcTBe. COOTHOMICHUS MEXTY ILIOMIAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.



Ceuennst nuiuHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajjieIbHOE OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEpUIMHY), CEUCHHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha minockocth M B npoctpaHcTBe. CIIOKEHHWE W BbIYMTaHUE
BEKTOpPOB. YMHOXXEHHME BEKTOpa Ha 4ucio. PasimoxeHue BekTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NPUMEHEHHUEM NPABWI JEUCTBUM ¢ BekTopamu. lIpsmoyronbHas
cucteMa KoopauHaT B mpoctpaHcTtBe. Koopamuatel Bektopa. IIpocreiimne
3ala4d B KOOpJMHATAX. YTOJ MEXAYy BekTopamu. CKalsIpHOE NpPOW3BEICHHE
BEKTOPOB. BbeIunciaenue yriaoB Mexay OpsIMbIMU U TUIOCKOCTSIMU. KoopinHaTHO-
BEKTOPHBIN METOJ IIPU PELICHUN T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI MTPOTpaMMbl Y4EOHOTO MpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMMO3UIMK  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIEeCTBa, MPEICTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp,
SBJICHUH, MPOIEAYp TpaKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl W TIp.),
YMEHUEM B3aUMOJICHCTBOBATh C COIMAILHBIMU MHCTUTYTAMHU B COOTBETCTBUHM C
X QyHKIHMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO  POCCHMCKONW  T'paXJTaHCKOW  WJEHTUYHOCTH,
YBaYXEHUS K MPOIIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHBIM
OTHOIIEHUEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCUHCKOU
MAaTE€MaTHYECKON IIKOJIbI, K HCIOJBb30BAHUIO 3THX JOCTHXKEHUI B JPYTruUx
HayKaXx, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO TIOBEICHUS,
CBA3aHHOIO C TMPAaKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKu U
NEATEIIbHOCThIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIaJla B IIOCTPOCHHE
YCTOWYHUBOTO OYIYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIIOYAs 3CTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCcyXICHUM;
BOCIIPUMMYHBOCTBIO K MaTEMaTUYECKUM acleKTaM pPa3jiu4yHbIX BHUIOB
HCKYCCTBA.

Du3nyecKoe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MAaTeMAaTHYECKHE 3HaHUS B
WHTEpEcax 30pOBOTO M 0Oe3omacHoro oOpa3a KW3HU, OTBETCTBEHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO (370pOBOE MNHUTaHHUE, COaTaHCHUPOBAHHBIN
PEXKUM 3aHATHHA U OTABIXA, PETYJsApHas (U3HUecKasi akKTUBHOCTD); (PU3NIECKOTO
COBEPIICHCTBOBAHMUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATENbHOCTHIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTE€MaTUKON U €€ MPUIOKEHUSMH, YMEHHEM COBEpPILATh OCO3HAHHBINA BBIOOP
Oynymieit mpodeccuu U pPean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM CpeJbl, OCO3HAHHEM TIJIO0AIBHOIO XapaKTepa HKOJIOTHYECKUX
npo0JsieM; OpUeHTaIell Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM JIJIS1 pelleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH CpeJibl, MJIAaHUPOBAHUS MOCTYIKOB U OLEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33pEHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YEIOBEUECKON NesATEeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTH IS Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
A3BIKOM MaTeMaTHUKW U MAaTeMaTUYECKOW KyJIbTYpOW Kak CpPEJICTBOM IMO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS IMPOrPaMMBbl y4eOHOTO TIpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCA OBJaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMEbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
oelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1)  Vuueepcanvnvie no3znasamenvHvle Oelicmeus, 0becneuusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00YUaArOWUXCa (0CB8OEHUE
Memoo0o8  NO3HAHUA  OKpYJcanwezo Mupda;, NpUMeHeHue  102UYeCKUX,
Ucce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

ba3oBble JJornyeckue JeicTBUA:

e BBLIABIISITD u XapaKTEepHU30BaTh CYLIECTBEHHBIC MPU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXY MOHSATHUIMU,
bopMyTupOBaThH ONpEJICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MpU3HAK KIacCU(UKaIMK, OCHOBAHUS JJ1s1 0000IIECHUS 1
CpaBHEHUS, KpUTEPUH NTPOBOIUMOI0 AHAIIN3A;

BOCHPUHHMMATh, (OPMYJIHpPOBaTH U MPEOOPA3OBBIBATH CYXKACHUS:
yTBEpJUTEIbHBIE U OTPUILIATENbHbIE, €IUHUYHbIE, YACTHbIE M OOILIHUE;
YCIIOBHBIE;

BBISIBJISITE ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb ~ KpUTEPUM  JUIsl  BBISBJICHHS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WUHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIEeHUH  (MpsAMble W OT  NPOTHBHOTO),  BBICTPauBaTh
aprymMeHTaI1Io, IPUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE CYXKJICHUS U BBIBOJBL;

BbIOMpATh Croco0 pemreHus yd4eOHOH 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarejabCcKkue AeCTBHA:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ MHCTPYMEHT
NO3HAHUsA; (GOPMYIMPOBATh BONPOCH], (PHUKCUPYIOIINE MPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBAThL HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSTCIIBHO  CIUIAHMPOBAaHHBIH  JKCICPHMEHT,
UCCIICIOBAHNUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
0o0beKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00BbEKTaMH, SBICHUSMH, IPOIECCAMM;

CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIICHWS MW  BBIBOJABI  IIO
pe3yabTaTaM IMPOBEIEHHOTO HAOIIOJCHUS, HCCISIOBAaHUS, OICHHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUH;
IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAaK)KE BBIJBHTaTh
IPEATIONIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATE AeUITNTH HHPOPMAIINH, TAHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BONPOC U IS PELIECHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NTHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTaBICHUS;



CTPYKTYpPHpPOBaTh HWH(MOpPMAILUIO, MPEACTABIATh €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH IPaUUECKU;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKamuGHble Oelicmesus, 00ecneyusarom

chopMUpPOBAHHOCMb COYUATBHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U (OPMYIUPOBATh CYXJACHHUS B COOTBETCTBHHM C
YCIIOBUSIMHU U LIESIMU OOILIEHHUST; ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHMS B YCTHBIX U TUCBMEHHBIX TEKCTAX, 1aBaTh MMOSICHEHUS 110
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0/ie 0OCYXJEHMs 3a7aBaTh BOINPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBbI, TPOOIEMBbI, peIIaeMOl 3a/1aud, BbICKa3bIBAaTh UJIEH, HAIICICHHbBIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXAECHUS C CYKICHHUSIMU
JIPYruX YYacTHUKOB JMajiora, OoOHapyXHBaTh paziiMyMe U CXOJICTBO
NO3UIUH; B KOppeKTHOU ¢dopme (HopMylIHpoBaTh pa3HOINIACHS, CBOU
BO3PaKEHUS;

IPEACTABIATh  pe3yJbTaTbl  pELIEHUs  3aJadd, OKCIEPUMEHTA,
UCCIICZIOBAHUS, IPOEKTa; CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJay Mpe3eHTalud U OCOOEHHOCTEH
ayIUTOPUHU.

CoTpyaHun4ecTBo:

3)

MOHUMATh W  HUCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHAHOM W
WHJIMBHUIYaJbHONH pabOTHl MpU penieHnHd Y4eOHBIX 3ajJad; MPUHUMATh
IeJIb  COBMECTHOW  J€ATEIbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOW pPabOTHI, pacHpenessaTh BHALI pPadOT, JOTOBApUBATHCA,
o0CcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKHUX JIFO/ICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHus, OoOMEH
MHEHUH, «MO3TOBBIE IITYPMbI» U MHBIC); BHITIOIHITH CBOIO YAaCTh PA0OTHI
U KOOPJAWHHPOBATH CBOM JCHCTBUS C JPYTUMH YJICHAMH KOMAaHJbI;
OIICHMBATh KAYECTBO CBOETO BKJIA/Ja B OOIIMIA MPOIYKT MO KPUTEPHSIM,
c(hOpMyYITHMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHS.

Vuueepcanvnvle  pecynamueHnwvle  Oelicméus,  obecneuusarom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 33]]a4H, BEIOMPATh CII0OCO0
pelieHus ¢ y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX



BO3MOXKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelIeHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HaHUs
COBEPILIAEMBIX JEUCTBUN U MBICIUTENBHBIX IPOLIECCOB, UX PE3YJILTATOB;
BJaJE€Th CHoco0aMu CaMOINpPOBEPKH, CAMOKOHTPOJS Ipolecca u
pe3yJibTaTa peleHUsl MaTEMaTUYEeCKON 3a1a4H;

e INPEABUIETb TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IIPpU PELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH Ha OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHUBAaTHh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTHXKEHUS WU HENOCTUIKEHHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATHAMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEICTBHUS U3 HUX NPU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHATHUSIMU: MAPAUICIBHOCTh U MEPIEHANKYISIPHOCTh
MPAMBIX U TIOCKOCTEM.

KnaccudummpoBath B3auMHOE pacloNOXKEHUE MPAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: JBYIPAHHBIN yroji, rpaHd JBYI'PaHHOrO yrija,
pedpo IBYTpaHHOTO YIJIa; TUHEHHBIN yroyl ABYTPaHHOTO yIiia; TpagycHas Mepa
JIBYTPaHHOIO yTJIa.

OnepupoBaTh MNOHSTUSMH: MHOTOTPAHHUK, BBIMYKIJIBIA W HEBBITYKIIbII
MHOT'OI'PaHHHUK, 3JIEMEHTBl MHOI'OTPaHHUKA, [TPAaBUJIbHBIA MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHbl MHOTOIPAHHUKOB (MHUpamMuzia; IMpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
KJaccupuKanuu (BbINYKIbIE W HEBBIMYKJIble MHOTOI'PAHHUKH; MPABUIbHBIC
MHOTOTPAaHHUKU; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TapalIeNICUIE bl ).

OnepupoBaTh NOHATUSMHU: CEKYIIAsl INIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB.

OOBSACHITH NPUHITUIIBI TOCTPOCHUSI CEUEHU M, UCTIOIb3Ysl METO/I CIEOB.



Ctpoutrb ceueHHUs MHOTOTPAaHHUKOB METOAOM CJIEJIOB, BBINOJIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BH]
CBepXy, cOOKY, CHU3Y.

PemaTp 3a1aun Ha HaXOXKIEHUE F€OMETPUUYECKUX BEIMYMH MO oOpa3uam
WIM aJdrOpUTMaM, MPUMEHSS U3BECTHBIE AHATIMTUYECKHUE METO/IbI IIPH PEIICHUU
CTaHJAPTHBIX MATEMATHUECKHUX 3aa4 Ha BEIYUCIECHUE PACCTOSHUM MEX Y IBYMsI
TOYKAMH, OT TOYKM JO NPSIMOA, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HaXOXKJEHUE F€OMETPUUYECKUX BEIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUUYECKUE METObI IPU PELICHUU
CTaHJAPTHBIX MAaTEMaTHMYECKMX 3a/lad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEHIMBAIOUIUMUCA TPSAMBIMH, MEXAY NPSIMOM M IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsats 00bEMBI U ITOIIA 1M TOBEPXHOCTEM MHOTOIPAHHUKOB (IIPU3MA,
nUpaMuaa) C TMpUMEHEHHeM (OpPMyYJ; BBIUUCIATH COOTHOLICHUS MEXKIY
TUIOIIA/ISIMU TIOBEPXHOCTEH, 00bEMaMu TIOJIOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPHUS B MPOCTPAHCTBE;, LEHTP, OCb U
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOpPMALHMIO O
NPOCTPAHCTBEHHBIX '€OMETPUUECKHUX (UTypax, IPEICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

[IpuMeHATh reomeTpuyeckue (QakThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a1a4y, MPEeAnoJaralolIMX HECKOJIBKO INAroB pPEIICHHs, €CIU  yCIOBUSA
IpYMEHEHUs 3aJlaHbl B IBHOM (opme.

[IpumensAT, TpoOCTEHIINE NTPOrPAMMHBIE CPEACTBA H  JJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a4ad.

[IpyBOAUTH PUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IMPUPOAE U
’KU3HU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IprMeHATh NOJNy4YEHHBIE 3HAHMS HA MPAKTHKE: aHAJIU3UPOBATh peajbHbIE
CUTyallUH WU TNPUMEHATh HM3YyYEHHBIE IOHSTHS B IPOLIECCE IOMCKA PEUICHUS
MaTeMaTUYeCKu CQOPMYIUPOBAHHOW NPOOJIEMBbI, MOJAEIUPOBATH peabHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUUYECKUX MOHATHM W TeopeM, ammapara aire0psl;
pemarb NpakTUYECKHUE 3aJadM, CBA3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH.

11 KVIACC



OmneprpoBaTh MOHATHSIMH: IUIUHAPUYECKAs MOBEPXHOCTH, 0Opasyromne
[MWIMHAPUYECKON  TOBEPXHOCTH; UWIMHIAP; KOHUYECKAass IOBEPXHOCTH,
o0pa3yromnire KOHMIeCKOH TOBEPXHOCTH, KOHYC; chepudecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpameHus (MUIMHADP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOYUYEHHS TEJl BpALICHUSI.

KnaccudunmpoBath B3aiMHOE pacnoyiokeHue chephl U MIIOCKOCTH.

OmnepupoBaTh TOHATHUAMH: MIAPOBOW CETMEHT, OCHOBAHHE CErMEHTa,
BBICOTA CETMEHTA; IIApPOBOM CIJIOI, OCHOBaHHE IIIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJIOSI; TIIAPOBOM CEKTOP.

Bbraucnsate 00BEMBI M TUIOIIATM TOBEPXHOCTEH TeNm  BpaIICHHS,
reOMETPUYECKUX TN C MPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TOHATHSAMHU: MHOTOTPDAHHHMK, BIHCAHHBIA B cdepy U
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BNHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHUS.

BBIMHCISATE COOTHONICHUST MEX/TY TUIOIIAIMU TIOBEPXHOCTEH 1 00bEMaMu
II0JO0HBIX TEI.

N300paxath m3ydaeMbie (UTYpPBI OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoimosiHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKHM U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAILICHHUS.

W3BnexkaTp, HWHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BoInoynHATh ACHCTBUSL CIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YUCII0, OOBIACHITH, KAKUMHU CBOMCTBAMU OHU 00J1a/1a0T.

[TpumeHsATh TpaBUIIO MApaIIEICTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOP, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroj
MEXJy BEKTOpPaMHM, CKaJIPHOE IPOU3BEJCHHE BEKTOPOB, KOJJIMHEApHBIE U
KOMITJITAHAPHBIE BEKTOPHI.

Haxoauth cymMmMy BEKTOpPOB M IMpPOU3BEIEHHE BEKTOpa Ha YHUCIO, Yrojl
MEXIy BEKTOpaMH, CKaJsPHOE MPOM3BEIICHNE, PACKIAIbIBATh BEKTOP MO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3amaBaTh MJIOCKOCTh YPaBHEHUEM B IEKApTOBOW CUCTEME KOOPAUHAT.

[TpumensaTy TeoMerpudeckue (GakTbl IS PEHICHUS CTEPEOMETPUUECKHUX
3a/ay, MPEANoJaralonIuX HECKOJBKO IaroB pEIICHHs, eCIN  yCIOBHUS
MIPUMEHEHUS 3aJIaHbI B IBHOU (hopMe.



Pemate npocreire reoMEeTpuyYECKUe 3aa4d Ha IPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaun Ha [JOKAa3aTEIbCTBO MATEMAaTUYECKUX OTHOILUCHUUW H
HAaXO0XJEHUE TEOMETPUUYECKUX BEJIMYUH M0 00pas3laM WiId ajlropuTMam,
IIPUMEHSST U3BECTHBIE METOIBI IPU PELICHUU CTAaHIAPTHBIX MaTEMaTUYECKUX
3a/1au.

[IprMeHATr NOpOCTEHIINE MPOrpaMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

IIprBoAUTE IIpUMEpPHI MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE U
YKU3HU, PACIO3HABATH MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh NOydYEeHHBIE 3HAHUs Ha IPAKTUKE: aHAIM3UPOBATH PEaJIbHbIC
CUTyallUM U TNPUMEHATHh U3YUYCHHBIE IIOHATHSA B IIPOLECCE IIOMCKA PELICHUs
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peallbHbIE
CUTyallUM Ha $3bIKE TI'E€OMETPUM, MCCIEA0BATh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHATHM M TEOpeM, ammapara aireopbl;
pelarh MPaKkTUYECKUE 3aJa4yd, CBSI3aHHBIE C HAXOXKJICHUEM TI€OMETPUYECKUX
BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
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U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
n padoThI padoThl
bubmmoreka [IOK
1 B 1
BEAICHIE B CTCPEOMCTPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMBIE M TIIOCKOCTH B
9 IIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannensHOCTh NPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEMN
3 [TepieHANKYISPHOCTH 12 bubnuoreka [IOK
MPSAMBIX U IIOCKOCTEH https://m.edsoo.ru/1c209e37
VYriasl MeXay NPIMBIMU U bubnuoreka [IOK
4 10 1
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPaHEHET https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa [IOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpeHue: ceuenus, 4 1 bubnuoreka [JOK
PacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 I[TPOI'PAMME



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

HaumenoBaunue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoTsI
bu6moteka [IOK
1 T 12
©1d Bpatieni https://m.edsoo.ru/1c209e37
" bubnuotexa [JOK
2 06 5 1
DEMBLTET https://m.edsoo.ru/1c209e37
Bexkrops! n
3 KOOPJIMHATHI B 10 1 bubmmorexa LOK
https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHME, 7 1 bubnuorexa [JOK
CHUCTEeMaTHU3alUs https://m.edsoo.ru/1c209e37
3HAHUM

OBLIEE KOJIMYECTBO
YACOB I10 34 3 0

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
n Jara nudpoBbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue op
/ Bceero U3y4YeHHust o0pa3oBaTeJibHbIE
padoThI padoThI
n pecypchl
OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUHU: TOYKA,
npsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna bubnuoreka [JOK
1 M300paKeHUS HA PUCYHKAX: 1 03.09.25 https://m.edsoo.ru/aecc77c
M300pakeHUS TIOCKOCTEH, d
MapajuieIbHbIX MPSAMBIX
(OTpe3KoB), CepeMHBI
OTpe3Ka
[TonsaTus: nepecexaronecs
IOCKOCTH bu6moreka [IOK
2 ’ 1 05.09.25 https://m.edsoo.ru/2d8a9c9
MepeceKarIuecs npsmas u 9
IUIOCKOCTh B
[TonsaTHS: IEpeceKaromuecs
IOCKOCTH bubmuoreka [JOK
3 ’ 1 10.09.25 https://m.edsoo.ru/db685e7
MepeceKarIuecs npsmas u 3
JIOCKOCTH B



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73

3HaKOMCTBO C

MHOTOTpaHHUKAMH,

306 DaKCHIE bu6mmoreka [IOK
p 12.09.25 https://m.eds00.ru/a63959

MHOTOTPaHHUKOB Ha q

pUCYHKaXx, Ha B

MIPOEKIIMOHHBIX YePTEIKAX

HauanbHbie cBeienus o Kyoe

U TIUPaMUJIC, UX PA3BEPTKU U bubmorera [IOK
pamuzie, X pasBep 17.09.25 https://m.edsoo.ru/b30dff3

Mogenn. CedeHus 3

MHOTOTPaHHUKOB -

HauanpHbie cBeieHns 0 Kyoe

W TUpaMUJIE, UX PA3BEPTKU U bubmorera [JOK
PaMHIE, uX p P 19.09.25 https://m.edsoo.ru/3d8ffd3

mozaenu. CeueHus 5

MHOTOTPaHHUKOB B

[Tonsatue 06

aKCMOMAaTHYECKOM bubnuorexa [JOK

MOCTPOCHUU CTEPEOMETPUHU: 24.09.25 https://m.edsoo.ru/Occ5c4f

AKCHOMBI CTEPEOMETPUH U e

CJIEJICTBHS U3 HUX

[Tonstue 06

AKCMOMaTHUYE€CKOM bubmuoreka [JOK

MOCTPOCHUU CTEPEOMETPHHU: 26.09.25 https://m.edso0.ru/239c8ch

AKCUOMBI CTCPEOMCTPUH U
CICACTBUA U3 HUX

4



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4

ITonsaTue 00

aKCMOMAaTHYECKOM bu6mmoreka [IOK
9 IIOCTPOCHUH CTEPEOMETPHH: 01.10.25 https://m.edso0.ru/65c6b10
AKCHUOMBI CTEPECOMETPUU U 6
CJICACTBUA U3 HUX
[Tonsatue 06
aKCMOMaTHYECKOM bu6mmoreka [IOK
10 | TOCTPOCHUU CTEPEOMETPHH: 03.10.25 https://m.edsoo.ru/258fc24
aKCHUOMBI CTEpEOMETPUU U 5
CJICACTBUA U3 HUX
B3anmHoe pacrnonoxxeHue
MPSIMBIX B IIPOCTPAHCTRBE: bubnuoreka [IOK
11 | mnepecekarouiuecs, 08.10.25 https://m.edsoo.ru/1a2520f
napajuieIbHbIC U 6
CKpPEILMBAOIIKECS PSIMbIE
[TapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
napasuieNbHbIe MPSMbIC B bubmorexa HOK
12 10.10.25 https://m.edsoo0.ru/93ad36b

MIPOCTPAHCTRE;
napayuiebHOCTh TPEX
MIPSIMBIX

3



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3

[TapamienbHOCT IPSIMBIX U

IJIOCKOCTEHN B IIPOCTPAHCTBE: bubmorexa [IOK

13 POCTPAHCTBE: 15.10.25 https.//m.edsoo. ru/eeld19b
[TapaienbHOCTE IPSIMOM U 9
IUIOCKOCTH =
VYriael ¢ coHanpaBJIEHHBIMUA BubmaoTera [IOK

14 p 17.10.25 https://m.edsoo0.ru/9f4071b
CTOPOHAMH 9
Yrona mexnay npsIMbIMU B BubmaoTera LIOK

15 Ay TP 22.10.25 https://m.edso0. ru/fe73386
MIPOCTPAHCTBE )
VYron Mexnay npsMbIMA B BubmaoTexa LIOK

16 Ay ip 24.10.25 https://m.edsoo.ru/2935a9a
MIPOCTPAHCTBE 0
[TapannensHOCTB bubnuoreka [IOK

17 | mnmockocTel: mapaieabHbIe 05.11.25 https://m.edsoo.ru/2e18f25
IUIOCKOCTH 5
CBoJicTBa MapauIeIbHBIX Bubmaotexa LIOK

18 ap 07.11.25 https://m.eds00.ru/e504d65
IUIOCKOCTEMN 6
[Ipocreitmme
MPOCTPAHCTBEHHBIC QUTYPHI Brbmaorexa LJOK

19 | P 12.11.25 https://m.eds00.ru/4a28dc0

Ha INIOCKOCTU: TETPAsIp,
KY6, mapauiCJICIIuIICa

2



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02

bubnuoreka [IOK

20 | TIloctpoenue ceyeHuit 14.11.25 https://m.edsoo.ru/1d434d0
f
bu6mmoreka [{OK
21 | Tloctpoenue ceyeHuit 19.11.25 https://m.edsoo.ru/ec26fe5
d
KonTpossHas padora no
teMe "lIpsiMble U MII0CKOCTH bubnuoreka [JOK
22 | B IIPOCTpPAHCTBE. 21.11.25 https://m.edsoo.ru/9a0a9e5
[TapamrensHOCTE IPSIMBIX U 6
mockocTen"
[TepieHAMKYISPHOCTH
I fMoﬁiI niociocm' brbmorexa [OK
23 | P ' 26.11.25 https://m.eds00.ru/b19f6a5
MePIEeHIUKYIISPHBIE MTPSIMbIE q
B [IPOCTPAHCTBE B
[IpsiMble mapaiienbHble U bubnuoreka [IOK
24 | meprneHIuKYISpHBIC K 28.11.25 https://m.edsoo.ru/0ac11c9
IJI0CKOCTH 5
[IpsiMble apaienbHble U bubnuoreka [JOK
25 | meprneHIuKYISpHBIC K 03.12.25 https://m.edsoo.ru/ba54596
MJI0CKOCTH 6
[Tpuznak bubnuoreka [JOK
26 | meprneHauKyISIpHOCTU 05.12.25 https://m.edsoo.ru/f85bfc4

HpHMOﬁ " IJIOCKOCTHU

6



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46

IIpu3nak

bubmuoreka [IOK

27 | TepueHIuKYIIPHOCTH 10.12.25 https://m.edso0.ru/79165d1
HPSIMOH U TIIOCKOCTH S
Teopema o npsmoit bubnuorexa [JOK

28 | mnepneHAMKYIAPHOU 12.12.25 https://m.edso0.ru/635c¢508
TUTOCKOCTH 7
Teopema o npsmoit bubnuoreka [JOK

29 | mnepreHANKYIIPHOU 17.12.25 https://m.edsoo.ru/bd3745f
IUIOCKOCTH 8
Teopema o npsimoit bubnuoreka [JOK

30 | mepmeHAMKYISAPHOU 19.12.25 https://m.edsoo.ru/7d18834
IUIOCKOCTH b
[Tepnienaukynsp u
HaKJIOHHBIE: PACCTOSIHHUE OT bubnuoreka [JOK

31 TOYKH 0 IUIOCKOCTH, 24.12.25 https://m.edsoo.ru/33c477d
paccTosiHAe OT MPSIMOM 10 3
TUIOCKOCTH
[Tepnienaukynsap u
HAKJIOHHBIE: PACCTOSHUE OT bubnmnorexa LIOK

32 TOYKH [0 IUNIOCKOCTH, 26.12.25 https://m.edsoo.ru/66fefad

PaCcCTOAHUC OT HpHMOﬁ a0
IINIOCKOCTH

d



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd

[lepnenukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT

bu6mmoreka [{OK

33 TOYKH [0 IUIOCKOCTH, 14.01.26 https://m.edsoo.ru/a5b7b8e
paccTostHuEe OT MPSAMOM 10 3
TIJIOCKOCTH
[lepnenaukyisp n
HAaKJIOHHBIE: PACCTOSIHUE OT bubnuoreka [JOK

34 | TOYKH IO IVIOCKOCTH, 16.01.26 https://m.edsoo.ru/dbee22b
paccTostHue OT MPSAMOM 10 c
TIJIOCKOCTH
VYTriabl B TPOCTPAHCTBE: YroJl bubnuorexa [JOK

35 | Mexay npsaMoit u 21.01.26 https://m.edsoo.ru/6b61b2b
MIJIOCKOCTBIO 4
JIByrpaHHbIN yrod, bubnuorexa [JOK

36 | NMHEWHBIN yroa 23.01.26 https://m.edsoo.ru/5fa0b3c
JIBYTPAHHOTO yriia €
JIByrpaHHbIf yrou, bubmuorexa [JOK

37 | NUHEWHBIN yrona 28.01.26 https://m.edsoo.ru/c7c777e
JBYTPAHHOTO yriia d
[leprieHTUKYIAPHOCTD
HH(I;CKOCTeﬁ)'/ i pH3HaK bubmorera [JOK

38 1P 30.01.26 https://m.edsoo.ru/ec3e2da
MEPIEeHIUKYIIPHOCTU JBYX 3
IJIOCKOCTEH B
[lepnieHTUKYIAPHOCTD bubmotera [JOK

39 P YIP 04.02.26 https://m.edsoo.ru/ed9e2a8

IIJIOCKOCTEN: IPU3HAK

e



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e

NEPIEHINKYIIPHOCTU ABYX
IJIOCKOCTEN

[lepnenquKyIApHOCTH
IIJIOCKOCTEM: IPU3HAK

bu6mmoreka [{OK

40 06.02.26 https://m.edsoo.ru/ba75dc5
MEPIEHINKYIIPHOCTH ABYX 7
IUIOCKOCTEH -
Teopema o Tpéx bubmmoreka [{OK

a1 11.02.26 https://m.edsoo.ru/e4972cd
MEPIEHINKYIApAX c
Teopema o Tpéx bubnuorexa [JOK

42 13.02.26 https://m.edsoo0.ru/52188a7
MEepIEeHANKYISIpax q
Teopema o Tpéx bu6moreka [IOK

43 18.02.26 https://m.edso0.ru/9f24673
MEepIEeHANKYISIpax 6
KontponpHas padoTa no
TEMaM
"IlepneHUKYIAPHOCTH bubmorexa LOK

44 20.02.26 https://m.edsoo.ru/5b971ef

MPSAMBIX U IIOCKOCTER" 1
"VTibl MEXKIY IPAMBIMU U
IJIOCKOCTAMU"

3



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE 2JIEMEHTBI
MHOTI'OTPaHHUKA, BBITYKIIbIE

bu6mmoreka [IOK

45 25.02.26 https://m.edsoo.ru/2d24e87
Y HEBBIITYKJIbIC 3
MHOTOI'PAHHUKH; pa3BEPTKA B
MHOTOTpaHHUKA
[Ipu3ma: n-yronsHas
MpU3Ma; TPaHU U OCHOBAHHUS
IIPU3MBEL, IIpsIMasi U bubmorexa TTOK
46 p - 1P 27.02.26 https://m.edsoo.ru/b4ad63a
HaKJIOHHAsI IPU3MBI, q
OOKOBas M IOJIHAS -
MOBEPXHOCTh MPU3MBbI
[Tapannenenunen,
DAMOVEO L HEL bu6moreka [IOK
47 PAMOYT 04.03.26 https://m.edsoo.ru/8a7be68
napajuieienuIe U ero 3
CBOIiCTBa -
[Tupamua: n-yroapHas
NUpamMuIa, TpaHu 1
OCHOBAHME MTUPAMU/JIBL; bu6mmoreka [JOK
48 OOKOBas M IOJIHAS 06.03.26 https://m.edsoo.ru/fblcdOa

IIOBCPXHOCTD ITUPAMU/IBI;
IIpaBUJIbHAA U yceqéHHa;I
nupaMmua

5



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5

[IpaBuibHBIE
MHOT'OTPaHHUKH: ITIOHATHE

MIPaBUIILHOTO
MHOTOTPaHHUKA; bubnuorexa [JOK
49 | mpaBWIbHAs IpU3Ma U 11.03.26 https://m.edso0.ru/074c886
NpaBUIbHAS THPAMUJIA; S
MpaBHIILHAS TPEYTOJIbHAS
MUpaMUa U PaBUIILHBINA
TeTpa’ap; Kyo
[IpencraBnenue o
HpaBUITHHBIX bu6moreka [IOK
50 13.03.26 https://m.edsoo.ru/a0fdd5b
MHOTOTpaHHUKaX: OKTadIp, £
JOJIeKa’Ap U UKOCASIP.
CummMmerpus B
MIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENILHO TOYKH,
MPSAIMOM, TIOCKOCTH. bubnuoreka [JOK
51 | DnemMeHTh CHMMETPHH B 18.03.26 https://m.edsoo.ru/b9e777d

InmupaMuaax,
mapajjiCiacCiumIicaax,
IIpaBUJIbHBIX
MHOTI'OI'paHHHUKaX

9



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9

Briuucienue 31eMeHTOB

bu6mmoreka [IOK

52 | MHOTrOrpaHHHKOB: p&Opa, 20.03.26 https://m.edsoo.ru/6cdbece
JMArOHAJIH, yTIIbI f
[Tnomane 6oxoBOM
ITOBEPXHOCTH U MOJHOU
MTOBEPXHOCTHU MPSIMO bubnuoreka [JOK
53 | Tpu3MBL, TUIOMIAE 25.03.26 https://m.edso0.ru/37d8415
OCHOBaHMIA, TEOpEMa O 7
OOKOBO MOBEPXHOCTH
NPAMOUN MPU3MBbI
ITmomans 0OOKOBOI
MMOBEPXHOCTU U
MMOBEPXHOCTH MPABUIILHOM bubnuoreka [IOK
54 | mmpamuabl, TEOpEMa O 27.03.26 https://m.edso0.ru/5603e30
TUTOIIA K OOKOBO b
MOBEPXHOCTU YCEYEHHOU
MTAPAMHU/IBI
KonTpossnas pabora no bubmorera [IOK
55 08.04.26 https://m.edso0.ru/a95f5c0
Teme "MHororpaHHuku" 4
bubnuoreka [JOK
56 | TlonsTue 06 0OBEME 10.04.26 https://m.edsoo.ru/7ad0020

b



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b

bubnuoreka [IOK

57 | OOBEM upaMuIbI 15.04.26 https://m.edsoo.ru/235171b
3
" bubnuorexa [JOK
58 | Obvéw mupaumas: 17.04.26 https://m.edsoo.ru/f47dfefd
bubmmoreka [{OK
59 | OOBEM mupaMuIbI 22.04.26 https://m.edso0.ru/79¢1031
2
N bubnuorexa [JOK
60 | OOvem mpavnet 24.04.26 https://m.edsoo.ru/2faadc3f
bu6moreka [IOK
61 | OOBEM MpU3MBI 29.04.26 https://m.edso0.ru/7985360
8
bu6mmoreka [IOK
62 | OOBEM mpu3MBbI 06.05.26 https://m.edsoo.ru/1e05389
0
bu6mmoreka [JOK
63 | OOBEM mpu3MBbI 08.05.26 https://m.edsoo.ru/482d3f5
1
KontponbHas padoTa no bubmuoreka [JOK
64 | Teme "OOBEMBI 13.05.26 https://m.edsoo.ru/28a6573

MHOTOI'PaHHUKOB"

c



https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c

[ToBTOpEenue, 060611eHNE

cucTeMaTu3anus 3HaHui. Bubmiorexa [JOK

65 _ 1 15.05.26 https://m.edsoo.ru/098beda
[ToctpoeHune ceueHuit B q
MHOTOTPaHHUKE
HroroBas KOHTpOJIbHASA bubmiorexa HOK

66 1 20.05.26 https://m.edsoo.ru/f7792ba
pabota

9

[ToBTOpEeHUE, 0000IICHNE
CUCTeMAaTH3alHsl 3HAaHHHA.
Brrunciienue paccTosHUM:
MEX1Yy ABYMS TOUYKaAMHU, OT bubnuoreka [JOK

67 TOYKH JI0 MPSIMOU, OT TOUKH 1 22.05.26 https://m.edsoo.ru/b9146hc
710 TJIOCKOCTH, MEXKIY 0
CKPEIMBAIOIIUMHUCS
MPSIMBIMU

OBUIEE KOJIMYECTBO 67
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https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0

11 KJIACC

MOBCPXHOCTU

N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Harta uudposbie
n/ | Tema ypoka KourtpoJibHble IIpakTuyeckue
Bcero H3yYeHUst o0pa3oBaTejibHbIE
n padoThI padoTsbI
pecypcsl
Cdepa u map: neurp,
pr)nyc nnaieTp' P bu6moreka [IOK
1 ’ ’ 1 https://m.edso0.ru/0341bc2
TIOMIA/Ib TOBEPXHOCTH b
chepsl B
B3anmuoe
pacnojiokeHue cepsl U
5 ITIOCKOCTH; 1 bubnuorexa [JOK
KacaTeJbHasl TIIOCKOCTh https://m.edsoo.ru/bed12a43
K cdepe; mIomnaib
chepsl
N3obpaxenue chepsl,
3 mapa Ha II0OCKOCTH 1 bubmorexa [IOK
P ' https://m.edso0.ru/bc15f72
Ceuenus mapa
HunuHapudeckas
MTOBEPXHOCTb,
oOpazyomiue bubnunoreka [JOK
4 LIUIMHAPUYECKON 1 https://m.edsoo.ru/6054b8c
MIOBEPXHOCTHU, OCh 1
HWIMHAPUYECKOU



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1

Hunusap: ocHOBaHUS U
OOKOBasi TIOBEPXHOCTD,
oOpa3yroIas 1 oCh;
TI0IIa s OOKOBOH 1
ITOJTHOW MTOBEPXHOCTH

bu6mmoreka [IOK
https://m.edso0.ru/188f6216

N3obpaxenue
HUAJTUHIpA HA
IJI0CKOCTH. Pa3BépTka
nunuHapa. CedeHus
UAJTUHIpA
(TTOCKOCTHIO,
MapayieabHON WIN
MEePIEeHANKYIISIPHON OCH
UAJTUHIPA)

bu6moreka [IOK
https://m.edsoo.ru/016e25eb

Konnueckas
MTOBEPXHOCTb,
oOpazyromue
KOHHYECKOM
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTH

bu6moreka [IOK
https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BepIIrHa, 00pa3yromias
1 OCh; IJIOMIAb
OOKOBOH W MMOJHOH
IIOBEPXHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/897dd3b
2

VY ced€HHBI KOHYC:
00pa3yrolire 1 BhICOTA;
OCHOBaHUS U OOKOBas
MTOBEPXHOCTH

bu6moreka [IOK
https://m.edsoo.ru/1468bab
3

10

N300paxkenue koHyca
Ha TUIOCKOCTH.
Pa3BépTka konyca.
CedeHust KOHyca
(TTOCKOCTHIO,
napasieabHON
OCHOBAaHUIO, U
IJI0CKOCTBIO,
MPOXOSIIeH yepe3
BEPIINHY)

bubmmoreka [IOK
https://m.edsoo.ru/Obdelbe8

11

KomOunamnus ten
BpAIICHHS U
MHOTOTPaHHUKOB

bubnuoreka [JOK
https://m.edsoo.ru/3cefl0e5



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5

MHororpaHHuk,
OITMCAHHBIN 0KOJIO

cdepsr; chepa,

bu6mmoreka [{OK

12 https://m.eds00.ru/0b13615
BIIMCAHHAi B 8
MHOFOFpaHHI/IK HNJIN B -
TEJIO BpaICHUS
ITousarue 00 0OBéMeE.
13 OCHOBHBIE CBOWCTBA bubmmorexa TTOK
. https://m.edsoo.ru/26a03fb7
00BEMOB Tenn
O6béM mTMHIpa bu6moreka [IOK
14 ’ https://m.edso0.ru/5513d87
KOHYCa b
O6bEM mapa u bu6moreka [IOK
15 https://m.edsoo.ru/d189bde
IJI01a b CHEeph >
ITomoGOHsIE TENA B
MIPOCTPAHCTBE.
COOTHOIIICHHS MEXITY
16 S — bu6moreka [IOK
ta . https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH,
00BEMaMHU IT0JOOHBIX
TEeN
KonTposbHas padoTa 1o
17 temam "Tena bu6mmoreka [JOK

BpamieHus" u "O0beMbl

TCI

https://m.edsoo.ru/4a33a8ab



https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

Bekrop Ha miockocTu u

bubmuoreka [IOK

18
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Croxenue u bu6mmoreka [IOK
BBIUUTAHUE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXeEHHEe BEKTOpa Ha bubnuotexa [JOK
YUCIIO0 https://m.edsoo.ru/dee379eb
Pasnoxenne BekTopa 1o
21 TPEM HEKOMIUIAHAPHBIM bubnuoreka [IOK
BekTopam. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuiesienumesa
Pemenne 3amau,
CBSSAHHLIX © bubnuotexa [JOK
22 https://m.edsoo.ru/5a82790
MPUMEHEHHEM MTPaBHII 0
JEUCTBUI C BEKTOpaMHU -
Koopaunarho-
93 BEKTOPHBINA METO/I ITpH bubnuoreka [JOK

pelieHuu
reOMETPUUECKUX 3a/1a4

https://m.edsoo.ru/d3alfe30



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

[IpssMmoyronpHas
CUCTEMA KOOPJHHAT B

HpOCTpaHCTEE. bu6mmoreka [{OK

24 https://m.edsoo.ru/48db705
Koopaunats! BekTopa. 8
[Ipocreitmue 3anauu B B
KOOpJAMHATAX
Yron Mexay

o5 BekTopamu. CkanspHoe bubnuoreka [JOK
MIPOU3BE/ICHHE https://m.edsoo.ru/725effc4
BEKTOPOB
Brruncienue yrios

26 MEXTy IPSMBIMU 1 Bubmmorexa [JOK

https://m.edsoo.ru/8efbe78e

IJIOCKOCTSIMU
KounTpossnas pabora no

97 Teme "BekTopsl 1 bubnuoreka [JOK
KOOPJIMHATHI B https://m.edsoo.ru/77c22fcs
npocrpanctae"
IToBTOpEHME,
0000111EHHE U
CHUCTEeMaTHU3aIus bubnuoreka [JOK

28 3HaHU. OCHOBHBIE https://m.edso0.ru/1780ba5

¢burypsl, GhakTsl,
TEopeMBI Kypca
IUTAHUMETPUHU

d



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d

29

IToBTOpEHNME,
o0obuieHne u
cUCTeMaTH3aLus
3HaHUNU. OCHOBHbIE
¢burypsl, haxTsl,
TEOPEMBI Kypca
IUTAaHUMETPUU

bu6mmoreka [{OK
https://m.edso0.ru/078cd18
4

30

[ToBTOpEHME,
000011IecHHE U
CHCTEMAaTH3allHs
3HaHUH. 3agaun
TJIAHUMETPUHU U METOIbI
WX pelieHus

bu6moreka [IOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3allHs
3HaHUN. 3agaun
IJIAHUMETPUU U METOJIbI
WX pelIeHus

bu6moreka [IOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
0000111eHHE U
CHCTEMATHU3aLIH
3HaHui. OCHOBHBIE
¢burypsl, GhakTsl,
TEOPEMBI Kypca
CTEPEOMETPUHU

bubnuoreka [JOK
https://m.edsoo.ru/74b2ad9
1



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91

33 Hrorosas KOHTpOJIbHASA 1 bubnuorexa [JOK
pabora https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME,

34 000011ICHIE U 1 bubmuoreka [JOK
CHUCTEeMaTHU3alUs https://m.edsoo.ru/f465d10e
3HaHUMU

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOTI'PAMMBI

10 KVIACC

Konx nposepsiemoro

HpOBepﬂeMble NpPpEeAMETHLIC PE3YJbTAaThl 0CBOCHUS OCHOBHOM Oﬁpa3OBaTeﬂbH0ﬁ nporpamMmbl CpEeaIHET0

pe3yJabTara 0011ero o6pa3oBaHus
7 I'eomerpus

7.1 OnepupoBaTh NOHATHAMU: TOUKA, MPAMAst, IIJIOCKOCTh

1.2 [IpuMeHSITh aKCMOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX MPHU PEUICHUH T€OMETPUUECKUX 3a/1a4

7.3 OnepupoBaTh NOHATUAMU: MAPALIEIBHOCTD U MEPHIEHANKYISIPHOCTD MPSMBIX U TIOCKOCTEN

7.4 KnaccudumupoBaTs B3aMMHOE pacoyioKeHUE TMPSIMBIX M TUIOCKOCTEH B TPOCTPAHCTBE

25 OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN YTOJI, TPaHU JIBYTPAHHOTO yriia, peOpo IBYrpaHHOIO yria, JTUHEHHBIN
yroJi IBYTPaHHOIO yIJia, TpagycHas Mepa JBYTPaHHOIO yria

-6 OnepupoBaTh TOHATHUAMU: MHOTOTPAHHUK, BBINYKIBI W HEBBIMYKJIbIi MHOTOTPAHHUK, 3JEMEHTHI
MHOTOTpaHHUKA, MPAaBUIbHBIA MHOTOTPAaHHHUK

1.7 Pacrio3znaBath OCHOBHBIE BUBI MHOTOTPaHHUKOB (MTMpaMua, MpU3Ma, MpsSMOYTOJIbHBIN apasuieenumne, Kyo)




KnaccuunupoBaTb MHOTOTPaHHUKH, BBIOMpAasi OCHOBAHMS sl KJIacCU(UKAIMK (BBIMYKIbIC U HEBBITYKIIbIC

7.8
MHOTOT'PaHHUKH, [IPaBUIIbHbIE MHOTOTPAHHUKH, IIPSIMbIE U HAKJIIOHHBIE ITPU3MBI, TApaJUICIICIUIIE Ib])
7.9 OnepupoBaTh NOHATUAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
7.10 OOBACHATH MPUHIMIIBI TOCTPOEHUS CEUEHU MHOTOIPaHHUKOB, UCIIOJIb3YysS METO/ CIIEI0B
11 CrpouTb ceueHuss MHOTOTPaHHUKOB METOJIOM CJIE/IOB, BHIIIOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y
Pematps 3amaunm Ha HaxoXJAEHHE T€OMETPUYECKUX BEIUMYMH IO o0pa3llaM WM ajJropuTMaM, NpUMEHSs
219 W3BECTHBIE AHAJTUTUYECKHUE METOJbl MPU PEUICHUHM CTaHJAPTHBIX MaTeMaTHMYeCKHUX 3aJad Ha BBIYUCIIECHUE
PacCTOSHUN MEXKIY IBYMsI TOUKAMH, OT TOUKH JI0 MIPSIMON, OT TOUKH JI0 TUIOCKOCTH, MEK/TY CKPEIIHBAIOIIMUCS
HPSIMBIMU
Pemare 3asauM Ha HaxoXKJEHHE T'€OMETPHUUYECKUX BEJIMYMH IO oOpa3liaM WM aIrOpuTMaM, MPUMEHss
213 M3BECTHBIE AaHAIMTUYECKUE METO/IbI ITPU PEIIEHUH CTaHAAPTHBIX MAaTEMaTUYECKHX 3a]ja4 Ha BBIYUCIICHHUE YIJIOB
MEX]ly CKPELIMBAIOIUMUCS MPSIMBIMHU, MEXIY NMPAMOM U IUIOCKOCTBIO, MEXY IUIOCKOCTSAMH, ABYTPaHHBIX
yTJIOB
214 Bbruucnare 00bEMBI M IUIOLIAAM MOBEPXHOCTEH MHOIOIPAaHHHMKOB (IIpU3Ma, NHUpamMKia) C NPUMEHEHHEM
(bopMy1, BBIYUCIATh COOTHOLIEHUS MEX Ty IJIOIIAIIMU IOBEPXHOCTEH, 00bEMaMM 100OHBIX MHOTOI'PaHHUKOB
215 OnepupoBaTh NOHATUAMU: CUMMETPUSI B IIPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U

IUIOCKOCTh CUMMETPUHU (UTYPbI




216 W3BnekaTh, mpeoOpa3oBeIBaTh U MHTEPIPETUPOBATH MH(POPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢burypax, npeacTaBICHHYIO Ha YepTekKax U PUCYHKaxX

217 [IpumensaTs reomerprueckre (akThl JUIsl PEILICHUS] CTEPEOMETPUUECKHX 3aay, MPEANoaralolux HECKOJIbKO
[IaroB pemIeHw s, €CIIM YCIOBHI IPUMEHEHUS 3a/IaHbl B SIBHOH (opme

218 [IpumeHsTH MpocTelire NPorpaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH
CTEpEOMETPUUYECKUX 3a]1a4

219 [IpuBoUTE MpUMEpHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH, PACIIO3HABATH MPOSIBICHUE
3aKOHOB F'€OMETPHUHU B UCKYCCTBE
IIpuMeHATh NOTY4YCHHBIE 3HAHNS HA NTPAKTUKE: aHAIM3UPOBATh PEABLHBIE CUTYallU! U IPUMEHSATh U3y4YCHHBIE
MOHATUS B IPOLECCE MOMCKA PEIIEHHs MaTeMaTH4ecKu C(HOpPMYIUPOBAHHOM MpOOJIeMbl, MOAEIMPOBATH

7.20 peallbHbIE CHUTYyallUH Ha S3bIKE I'€OMETPHH, MCCIEN0BATH IIOCTPOCHHBIE MOJEIN C HCIIOJIB30BAHUEM
reOMETPUYECKUX MOHATUH M TEOopeM, ammapaTa aiareOpsl, pelaTh MPAKTUYECKHE 3aJaud, CBSA3aHHBIE C
HAaX0XJACHUEM IT'€OMETPUUYECKUX BEJINYNH

11 KJIACC
Kon nposepsiemoro IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPAMMBI

pe3yJabTaTa cpeaHero oomero odpazoBaHus




I'eomerpus

OmnepupoBaTh MOHATUAMHU: HWIMHAPUYECKAsT MOBEPXHOCTh, 0Opa3yIoIIne MINHAPUIECKON TOBEPXHOCTH,

6.1 IWIAHAP, KOHMYECKass IOBEPXHOCTh, OO0pa3yloliue KOHWYECKOH TOBEPXHOCTH, KOHYC, chepuuecKas
MOBEPXHOCTH

6.2 Pacnio3naBate Tena Bpamenust (HUIMHIP, KOHYC, cepa U map)

6.3 OOBACHATH CIIOCOOBI MOJTYYSHHUS TENl BPALICHHS

6.4 KnaccuduimupoBaTs B3auMHOE pacmoiokeHue chepbl U II0CKOCTH

65 OmnepupoBaTh MOHATHSAMHU: IIAPOBON CETMEHT, OCHOBAaHHWE CErMEHTa, BBICOTA CETMEHTa, IIapOBOW CIIOH,
OCHOBAHME IIaPOBOTO CJIOSI, BRICOTA MIAPOBOTO CIIOS, IIIAPOBOI CEKTOP

66 Bbraucnare 00bEMBI M TUIOINAAM TOBEPXHOCTEH TEN BpaIICHUS, TEOMETPHYECKUX Tell C MPUMEHEHHUEM
hopmyn

6.7 OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHHK, BIMCAHHBIA B cdepy M ONMUCAHHBIA OKOJO cdepbl, chepa,
BIIMCaHHAs B MHOTOTPAaHHHK WJIH TEJIO BPAIICHUS

6.8 BBIUUCIIATE COOTHOIIEHUS MEX/Ty TUIOIIAIIMH ITOBEPXHOCTEH M 00BEMaMK TIOJOOHBIX TEIl

6.9 N300paxkats u3ydaembie GUTYpPBI OT PYKU U C IPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10 BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHJ CBEPXY, COOKY,
CHM3Y; CTPOUTB CEUEHHUsI TeJ BpaLLlCHHS

6.11 W3BnekaTh, HHTEPIPETHPOBATh M MPEOOPa30BbIBaTh HH(GOPMAIIMIO O MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX

¢burypax, npeacTaBICHHYIO Ha YepTexkax U PUCYHKaxX




[TpumensTh reomMeTpryecKre (GaKThl IS PELICHUs CTEPEOMETPUIECKUX 33124, TPEAITOJIATr AIOIIIX HECKOIBKO

6.12
IIaroB PeIIeHHs, €CIIH YCIOBHS IPUMEHEHHS 33/1aHbl B IBHOW (hopMe

6.13 OrnepupoBaTh MIOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BBIMOHATE ISHCTBUSI CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKCHHs BEKTOpa Ha YHUCIIO,
OOBSCHATH, KAKUMHU CBOMICTBAMH OHU 00J1aJat0T

6.15 [IpumeHsTh NpaBUIO NapauieNenuneia Ipy CI0KEHUH BEKTOPOB
OmnepupoBaTh MOHATHUAMHE: JAEKapPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABSHCTBO

6.16 BEKTOPOB, KOOPAWHATBHI BEKTOpa, YroJ MEXIy BEKTOpPaMH, CKaJSIPHOE TMPOU3BEACHUE BEKTOPOB,
KOJUTMHEApHbIE U KOMIUIAHAPHBIE BEKTOPEHI

6.17 Haxoqute cyMMy BEKTOPOB M TNPOM3BEACHHE BEKTOpAa HA YHCIO, YroJd MEXKAY BEKTOPAaMH, CKAIIPHOE
IIPOM3BEICHNE, PACKIAIBIBAT BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOW CHCTEME KOOPAMHAT

6.19 PemaTs mpocreiinye reoMeTpUUeCcKre 331a41 Ha MPUMEHEHHE BEKTOPHO -KOOPJMHATHOTO METO/1a
PemaTh 3a1a4m Ha TOKa3aTEIBCTBO MATEMAaTUYECKUX OTHOIICHUH M HAXOKACHUE T€OMETPUYECKIX BETHYHH

6.20 1o 00pa3iam Win anropuTMaM, IPUMEHsISI U3BECTHBIE METO/IbI PH PEIICHUH CTAHJAPTHBIX MAaTEMaTHIECKIX
3amaq

6.21 [TpumMeHATH TpOCTEWIIHE TPOTPAaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TIPU

peUICHNU CTCPCOMETPHUICCKUX 3ada1




[IpuBOUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HHU, PACIIO3HABATD MPOSIBIIEHUE

6.22
3aKOHOB F€OMETPUH B UCKYCCTBE
[IpuMeHsTH TOJyYCHHbIC 3HAHUS Ha TMPAKTHKE: AHATU3UPOBATh pPEAIbHBIC CUTYallMM W TPUMEHATH
W3yYeHHBIE TOHATHS B TPOLECCe TOWCKA PEHICHUS MaTeMaTHYeCKd C(HOPMYIMPOBAHHOW MPOOIEMBI,
6.23 MOJIENTUPOBATh peajbHble CHUTyallUM Ha S3bIKE TI'€OMETPUH, MCCIEN0BaTh IMOCTPOEHHBIE MOJENHU C

HCI0JIb30BAHUEM T'€OMETPUYECKUX MOHATUN M TEOpEM, armapara anredpsl, pelaTh NIpakTUYECKue 3a/1a4H,

CBA3aHHBIC C HAXOXJICHUCM I'COMETPUICCKUX BEIIMYHNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

7 I'eomerpus

21 OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, npsmast, I0CKOCTb, MPOCTPaHCTBO. [IoHsATHE 00 aKCHOMaTHYECKOM MOCTPOEHUH
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX
B3anMHOe pacnosiokeHue NpsIMBIX B MPOCTPAHCTBE: IMEPECEKAIOIINUECS, MAPAUICIbHbIE U CKPEIIMBAIOIIMECS MPSIMBIE.
[TapamienpHOCTh NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapajlleibHbIE MPSAMBIE B IPOCTPAHCTBE, NApAJUIEIIBHOCTh TPEX

7.2 MPSAMBIX, NapAIENBHOCTh NPSIMOM M IJIOCKOCTH. YTJIBI C COHANpaBJICHHBIMM CTOPOHAMH, Yol MEXIYy MNpsSMBIMH B
npocTtpancTee. [lapamnenbHOCTh IUIOCKOCTEH: MapajuielbHbIE IUIOCKOCTH, CBOWMCTBA NapajUICNIbHBIX IIJIOCKOCTEM.
[Ipocreiiye npocTpaHCTBEHHbBIE PUTYPHI HA TIIOCKOCTH: TETPadIp, KyO, napajuiesenumne/, NoCTPOSHNEe CeUeHU




7.3

IlepneHIUKYIAPHOCT IPSIMOM M IJIOCKOCTH: NEPHEHAMKYJSPHBIE NPSMbIE B IIPOCTPAHCTBE, NPSMBIE NapajuICIbHbIE U
NEPIEHIUKYIIPHBIE K IUIOCKOCTH, IIPU3HAK NEPHEHAMKYIIPHOCTH MNPSIMOM M IUIOCKOCTH, TeopeMa O MNpsAMOU
NEPIEHIUKYIISIPHON IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YTOJI MEXAY NPSAMOU U INIOCKOCTBIO, ABYTPAHHBIN YT OJI, JMHEUHBIN
yroJj JABYIpPaHHOrO yria. llepneHauKynsp U HakJIOHHBIE: PACCTOSHHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSHME OT IPSIMOM 110
IJIOCKOCTH, MPOEKIMs (GUTypbl Ha MIOCKOCTh. [lepneHIuKyIspHOCTh MJIOCKOCTEN: MPU3HAK MEPHIEHAUKYISIPHOCTH JIBYX

mrockocTei. Teopema 0 TpEX MeprneHIuKyIspax

7.4

Tloustie MHOT'OI'paHHHUKA, OCHOBHBIC 3JICMEHTBI MHOTOTPaHHHKA, BBIMTYKIJIIBIC W HEBBIITYKJIBIC MHOTI'OIPAaHHUKH, pasBépTKa
MHOTOrpaHHuka. [Ipu3ma: N-yronpHas mpu3Ma, rpaHd U OCHOBAHUS MPHU3MBL, MpsMas U HAKIOHHAs MPU3MBbI, OOKOBas U
MoJIHasg TMOBEPXHOCTh Npu3Mbl. l[lapamnenenunesn, npsAMOyroiabHbIM MNapaienenunes U ero cpouctsa. [lupammpa: n-
yroJibHasi TUpaMu/a, FpaHu U OCHOBAHUE MMUPaMHU/Ibl, OOKOBas U MOJIHAS TIOBEPXHOCTH MUPAMHU/IbI, TPaBUIIbHAS U yCEUEHHAS
nupamMuaa. DJIEMEHThl NpU3Mbl U IUpaMufbl. [IpaBuibHbIE MHOTOTPAHHUKHU: IMOHSTHE MPABUJIBHOIO MHOTOTPaHHUKA,
MpaBWJIbHAS TMpU3Ma U MpaBUIIbHAs NHUpaMUAa, MpaBUJIbHAs TPEyrosibHas NUpaMuia U IMPaBWIbHBIA TETpasap, KyoO.

Hpe,ﬂCTaBHeHI/Ie O IIpaBUJIBHBIX MHOT'OI'PAHHHKAX: OKTa’Ap, AOACKASAP U UKOCASAPYIUe Ceuenus IMPU3MBbI U ITMPAMHIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCETPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTPHHU B IIUPpaAMHUIAX,

napaJjiuieJICIrIc1ax, NpaBUJIbHbBIX MHOTOT'PAaHHHUKAX




Bbruncnenue »>M€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanw, yriubl. Ilmomaas OOKOBOM MOBEPXHOCTH M TOJHOM

MOBEPXHOCTH TPSAMOW MPU3MBI, IUIONIAJb OCHOBAaHUH, TeopemMa O OOKOBOW MOBEPXHOCTH MpsMOM mpu3Mbl. llmomans

7.6
OOKOBOM MMOBEPXHOCTH U MOBEPXHOCTU MPABUIBHON MUpPaMUbl, TEOPEMA O IUIOIAIN yceu€HHOU nupaMubl. [lonsaTue 06
00béme. OOBEM MUPaMUIBI, TPU3MBI
1.7 [Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHHUS MEKIY TUIOLIAASIMKU IOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TET
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpust
6.1 [unuuapudeckas MOBEPXHOCTh, 00pa3yrolue MINHAPUYECKON MOBEPXHOCTH, OCh LUIMHIPUYECKON MOBEPXHOCTH.
Hunuuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromias U 0Ch, IUIOMIAAb OOKOBOW U MOJIHOW MOBEPXHOCTH
KoHnnueckas moBepxHOCTb, 00pa3yroliie KOHNYECKOH OBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOI noBepxHocTH. KoHyc:
6.2 OCHOBaHME W BeEpIIMHA, OoOpa3yroulas U OChb, IUIOMAAb OOKOBOM M MOJHONH MOBEPXHOCTH. YCEUYEHHBIM KOHYC:
oOpasylomiue 1 BbICOTa, OCHOBAHUS U OOKOBAs IOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paauyc, IMaMeTp, IIolalb IOBEPXHOCTH cdephl. BzaumHoe pacnosioxxeHnue cepsl U IMI0CKOCTH,
KacaTeJbHasl IIJIOCKOCTh K cdepe, mIouaas chepsl
6.4 N306pakeHue Ten BpallleHHs Ha MII0CKOCTH. Pa3BépTka HMIMHIpaA 1 KOHyca
6.5 KomOuHammm Ten BpalmieHUst U MHOTOIpaHHMKOB. MHOTOTpaHHUK, ONHUCaHHBIM oKkoJio cdepbl, cdepa, BOUCaHHAS B

MHOTOI'paHHUK, WA TCJIO BPAIICHUA




[Tonsite 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00bEME MPSAMOYTOIBHOTO MapajuIeTeue/ia 1

6.6
crneactBus u3 He€. OO0BEM nnMHApa, KoHyca. O0bEM I1apa U IIomaab chepsl
6.7 [Tono6usIe Tena B mpocTpancTBe. COOTHOMICHUST MEXKAY IJIOMIAISIMU TIOBEPXHOCTEH, 00bEMaMH TIOAOOHBIX T
6.8 CeueHus nuMaMHApa (HIApauIeIbBHO W IMEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (MapaulelbHOE OCHOBAaHHMIO U
IIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHs 11apa
Bextop Ha miockocT M B mpocTpaHcTBe. ClOKE€HUE M BBIUMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
6.9 Pa3noxxenue Bekropa o TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuio napamienenunena. Pemenne 3a1ay, cBsI3aHHbBIX C
IIPUMEHEHHUEM IIPAaBUJI JEHCTBUN C BEKTOpaMU
[IpssMmoyronpHas cuctema KoopAuHAT B mpocTtpaHcTBe. KoopamHaTtel BekTopa. IIpocrelimue 3amaun B KOOpAMHATaX.
6.10 Yron mexny Bekropamu. CkalasipHOE MPOU3BENECHUE BEKTOPOB. BEIUNCIEHHE YTIIOB MEXAY MPSIMBIMU U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIN METO NPH PELICHUH T€OMETPUUYECKUX 3a/1au




MPOBEPAEMBIE HA ET'D IO MATEMATHUKE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Koa npoBepsiemoro IIpoBepsiemble TpeGOBaHHUS K NPeAMETHBIM pe3y/JbTaTaM 0CBOEHHs OCHOBHOI 00pa3oBaTe/1bHOIi
TpedoBaHUsA NMPOrpaMMbl CpeHero od1ero oopa3oBanus

Bnagenue wmeromamu 0Ka3aTeNbCTB, AJrOPUTMAMM pELIEHHsS 3a/lady; yMeHHue ¢GOopMyaupoBaTh U
OTepUpOBaTh TMOHATHUSIMHU: ONpENENIeHHWEe, aKcuoma, Teopema, CIEeACTBHE, CBOICTBO, MpHU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKH; MPUMEHATh UX; YMEHHE (HOpMyIHpoBaTh 0OpaTHOE U
MIPOTUBOIMOJIOKHOE YTBEPXKACHHUE, MPUBOIUTH TMPUMEPHl M KOHTPIPHUMEPHI, HUCIOJIL30BaTh METOJ
MaTeMaTH4YeCKOW MHAYKIUU; IPOBOJAUTH JOKA3aTENbHbIE PACCYXKICHUS MPHU PEIIeHUU 3a]a4, OlLICHUBATh
1 JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCY)KJEHUH; yMEHHME OINEepUpoBaTh TMOHATHUAMHU: MHOXKECTBO,
MOJMHOXECTBO, OIEpaly HaJ MHOXXECTBAaMHU; yMEHHE HCIO0JIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmapart JUIs OMHCAaHUs PeajbHBIX MPOLIECCOB U SIBJICHUN U MPU PELICHUU 3ajad, B TOM YHCIIe U3 JPYTUX
y4eOHBIX MPEIMETOB; YMEHHE ONEpUpPOBaTh MOHATUAMHU: Tpad, CBSI3HBIA Tpad, AepeBo, LUK, rpad Ha
IJIOCKOCTH; YMEHUE 3aJ]aBaTh M ONHUCHIBATh rpadbl pa3iMuHBIMH CIIOCOOAMU; HCIOIb30BaTh Tpadbl Mpu

PCUICHHH 3a1a4




YMeHue onepupoBarh MOHATHSAMU: HATypaJbHOE YHUCIIO, LIEJI0E YUCIIO, CTENEHb C LIEJbIM IOKa3aTeleM,
KOpPEHb HATYpaJlbHON CTENEHH, CTENEHb C PALMOHAIBHBIM IOKAa3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM
roKasaresem, Jorapupm 4ucia, CHHyC, KOCUHYC U TaHT€HC MPOU3BOJBLHOTO YHCIIA, OCTATOK 110 MOAYIIIO,
palMoOHaJIbHOE YHWCJIO, MPPALUOHAIBHOE YHCIIO, MHOXKECTBA HATYpPAJIbHBIX, LEIBIX, PAllMOHAIBHBIX,
JNEUCTBUTENBHBIX YMCEN; YMEHUE HCIIOIb30BaTh MIPU3HAKU JIE€IMMOCTH, HAMMEHBIINNA OOIIMI AeTUTENb U
HauMeHblee oluiee KpaTHoe, alropuT™M EBknmpa mpu pemieHUM 3aziad; 3HAKOMCTBO C pa3IU4HbIMHU
MO3ULIMOHHBIMU CUCTEMAMM CUUCIICHUS; YMEHHME BBIMOIHITH BBIYMCIICEHUE 3HAYEHUH U MpeoOpa3oBaHUs
BBIPDOKEHUH CO CTENEeHs MU M Jiorapugmamu, MpeoOpa3oBaHUs JPOOHO-pAIIMOHATIBHBIX BBIPAXKEHUN;
YMEHHE OTepUPOBATH MOHATHAMU: MOCIEA0BATEIbHOCTD, apupMeTHIECKas IPOTpeccusi, FeoMeTpruyecKas
mporpeccusi,  OECKOHEYHO  yObIBarolllasi  TIeOMETpHuYecKas  Iporpeccus;  yMEHHe  3aJaBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCIE C MOMOUIbI0 PEKYPPEHTHBIX (QOpMYJI; yMEHHE OINEepHUpOBaTh
MOHATHUSAMH: KOMIUIEKCHOE YUCII0, COTPSKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJIb U apPT'YMEHT KOMIIEKCHOTO
yucia, popma 3anucu KOMIIEKCHBIX YHcel (FreoMeTpuyecKasi, TPHrOHOMETpHYecKast U ainredpanyeckasi);
yMETb MPOU3BOAUTH apu(PMeTndeckue IeHCTBUS C KOMIUICKCHBIMH YHCIIaMU; MPUBOJUTH IMPHUMEPHI
WCIOJIb30BaHUS KOMILUIEKCHBIX YHCEN;, OIEepUPOBATh MOHATHUSMHU: MaTpuia 2X2 u 3X3, ompeaenuTelb

MaTpHulbl, FCOMeTpI/I‘lCCKHﬁ CMBICJI OIIPCACTIUTCIIA




VYmMmenue ONCpUPOBATH IMOHATUAMU: PALUOHAIBHBIC, HWPpAalUOHAIIBHBIC, II0OKA3aTCJIbHBIC, CTCIICHHBLIC,
JIOFapI/I(bMI/I‘-IeCKI/Ie, TPUTOHOMCTPHUYCCKNEC YPABHCHHA U HCPABCHCTBA, UX CUCTCMbI, YMCHHUEC OIICPUPOBATH
HOHATUAMMU: TOKACCTBO, TOXKICCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHUEC, HCPABCHCTBO, CUCTEMA ypaBHCHI/Iﬁ
U HCPABCHCTB, PaBHOCUIIBHOCTb ypaBHeHI/If/'I, HCPABCHCTB MW CHUCTECM; YMCHUC pPCIIATb YpPaBHCHMHA,
HCPaBCHCTBA U CUCTEMBI C MIOMOIIBIO Pa3JIMIHBIX HpI/IéMOB; peuiaTth YpaBHCHUA, HCPABCHCTBA U CUCTEMBI
C mapaMeTpoOM; NPUMCHATb YPaBHCHU A, HCPABCHCTBA, UX CUCTEMbI JJI PCIICHHUA MAaTCMATUYCCKUX 3a1a4 U

3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKH U peaIbHOM KU3HU




YMeHue omnepupoBaTh TMOHATHAMHU: (QYHKIUSA, YETHOCTh (YHKUWH, TEPHOAUYHOCTh (DYHKIIHH,
OTPaHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTH (DYHKIIUH, IKCTPEMYM (yHKIMHU, HAaHOOJIbIIee U HANMEHBIIIEe
3Ha4eHUs1 (DYHKIMU Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIHS, aCHMITOTHI Tpaduka QyHKINH, MIepBas 1
BTOpPas MPOU3BOAHAS (PYHKLMHU, F€OMETPUUECKUA U (PU3NUYECKUI CMBICI MPOU3BOAHOM, epBooOpa3Has,
OTIpENICNEHHBIA HMHTETPA; yMEHHE HAaXOAWTh AaCUMOTOTHI Tpaduka (GyHKIMH; yMEHHE BBIYUCIIATH
MPOU3BO/IHBIE CYMMBI, TPOW3BEJICHHS, YaCTHOTO W KOMIIO3WIMHM (DYHKIHA, HAXOJWUTh ypaBHEHHUE
KacaTelIbHOU K TpaduKy (QYHKIMH, YMEHHE HAaXOIWTh IMPOU3BOIHBIC dJIEMEHTApHBIX (DYHKIWH; yMEHUE
WCTIONH30BaTh TPOU3BOJHYIO JUIsI HCCIEAOBAaHUS (QYHKIMA, HAXOIUTh HAWOOJBIINE ¥ HAUMEHBIIHE
3Ha4YeHUs1 (PYHKIHA; CTPOUTH TpadMKd MHOTOUWIECHOB C HCIIOJF30BAaHHEM arapaTa MaTeMaTHYECKOTO
aHaJIN3a; IPUMEHSTh IPOU3BOIHYIO JUI HAXO0XKICHHUsI HAWJIYUILIEro peleHHsl B IPUKIIAJAHBIX, B TOM YHUCIIe
COLIMAIBHO-9KOHOMHUYECKUX M (U3NYECKUX 3a7ayax; HaXOQUTh IUIOAAN U 00bEMBI UIY C IOMOIIBIO
MHTETpaja; NIPUBOAUTh MPUMEPbl MAaTEMAaTUYECKOTO MOJEIUPOBAHUS € MOMOIIBIO AU(depeHInanbHbIX

ypaBHEHUH




YMeHue omepupoBaTh MOHATUSAMH: rpaduk (yHKIMH, oOpaTHas (QYHKIUSA, KOMIIO3UIMS (DYHKIIHIA,
nuHeWHas (QyHKOMS, KBagpaTHuHAs (YHKOHS, panuoHaimbHass (yHKOus, creneHHas (yHKIHA,
TPUTOHOMETpUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETpPUYECKHE (YHKIUH, TIOKa3aTelbHas U
norapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpaduKd W3Y4EeHHBIX (YHKUWH, BBIOJHATH
npeobpazoBanus rpadukoB HyHKIUH, UCTIOIB30BATh TpaUKH I U3YyUSHHS TTPOIIECCOB U 3aBUCUMOCTEH,
MIPH PEIICHUH 3a71a4 U3 IPYTUX YU4eOHBIX MPEIMETOB M 3a7a4 U3 PeaIbHOW KHU3HH; BRIPAXXaTh POpPMyJIaMu
3aBHCHMOCTH MEXAY BEIMYMHAMH; WCIIOJIB30BaTh CBOWCTBA M Tpadukd (YHKIUH I pelIeHus
YpaBHEHHIA, HEPABEHCTB | 33/1a4 C IMapaMeTpaMu; n300pakaTh Ha KOOPAWHATHOM TIOCKOCTH MHOXECTBA

pelIeHN I ypaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHWCJIE€ HAa MPOIEHTHI, JOJU M YacTH, Ha
JBUKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJIOTH, 3a/la4d U3 00JacTU YHpaBlIEeHUS JTUYHBIMU U
CeMEMHBIMU (PMHAHCAMU); COCTABJIATH BHIPAXKEHUSI, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCIOBHUIO
3a/lauM, MCCIEN0BaTh IMOJIyYEHHOE pEeUIeHHEe M OLIEHUBATh IPaBAOINOJIOOHOCTh PE3YJIbTAaTOB; YMEHHE
MOJENTUPOBATh peajibHble CUTyalldd Ha $3bIKE MAaTEMaTHKH; COCTaBJSATh BBIPAKEHUS, YypaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI M0 YCIOBHIO 33J]a4l, UCCIIE0BATh MOCTPOCHHBIE MOJIENIN C HCIIOIb30BAaHUEM

anmnapara anredpbl, HHTEPIPETHUPOBATH MOJTYUYEHHBIH pe3ylbTaT




YMeHue omnepupoBaTh MOHATUSAMU: CpeHee apuPMeTHUecKoe, MeauaHa, HauOoJblllee W HAMMEHBIIIEEe
3HAuUEHUs, pasMax, AUCIEPCHs], CTaHAAPTHOE OTKIOHEHHE 4YHUCIOBOrOo HabOpa; yMEHHE W3BJIEKaTh,
UHTEPIPETUPOBAaTh HMHGPOpPMALMIO, MPEACTaBICHHYIO B Taliulax, Ha JAuarpaMmax, rpadukax,
OTpaXKarollyl0 CBOWCTBA PEaJbHBIX IPOLIECCOB M SIBJIECHUH; MPEACTaBIATh MHPOPMALUIO C ITOMOIIBIO
TabIUI U JUarpaMM; UCCJIE0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE ¢ IPUMEHEHUEM IpaduyecKux
METO/IOB M 3JIEKTPOHHBIX CPEJCTB; TpadUUecKH HCCIEe0BaTh COBMECTHbIE HAOMIOACHUS C MOMOILBIO

JUarpaMM pacCeUBaHUs U JIMHEMHON pErpeccuu




YMeHue onepupoBarh MOHATHAMU: CIy4alHbIN ONBIT U CIy4allHOE COOBITHE, BEPOSATHOCTH CIy4ailHOro
COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTh C HCIIOJIB30BAHHEM TIpaUUecKHX METOJIOB; NPHUMEHSTH
(OpMyITBI CIIOKEHUS U YMHOKECHHUSI BEPOSATHOCTEH, (popMyiy MOIHOM BeposATHOCTH, popmyny bepHyim,
KOMOMHATOpHbIE (DaKThI U POPMYIIbl; OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHI; YMEHHE ONEPHUpPOBaTh
MOHATUAMM: ClydailHas BEJIWYUHA, pAaclpeieseHHue BEpPOATHOCTEH, MaTeMaTH4YecKoe OXHUJaHue,
JMCTIEpCUsl U CTaHJIApPTHOE OTKJIOHEHUE CIy4alHON BENWYHHBI, PYHKIUU pachpeiesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, IOKAa3aTEIbHOIO W HOPMAJIBHOIO paclpelielieHuil; YMEHHE HCIOJIb30BaTh CBOICTBa
W3YYEHHBIX pacIpelelleHnid A peuieHus 3a/lad; 3HaKOMCTBO C MOHSATHSMU: 3aKOH OOJBIIMX YHCEl,
METO/1bl BEIOOPOYHBIX UCCIIEI0BAHUI; yMEHUE TPUBOAUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCE
B IIPUPOJIHBIX M OOLIECTBEHHBIX SIBJICHUAX; YMEHUE ONIEPUPOBATh MOHIATUAMU: COUETAHUE, IEPECTAHOBKA,
YHCII0 COYETAHUH, YUCIIO NEPECTaHOBOK; OMHOM HbloTOHA; yMeHHE IPUMEHATh KOMOUHATOPHbIE (DAKTHI U
paccyKIeHHs Ui PpELIeHUs 3ajad; OLEHUBAaTb BEPOSTHOCTH pEATbHBIX COOBITUI; COCTaBIATH

BEPOSITHOCTHYIO MOJIENIb M HHTEPIPETUPOBATH MONYUCHHBIN Pe3yabTaT




YMeHue onepupoBaTh MOHATUAMM: TOUYKA, IIPsiMasi, IJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYHHA
yIi1a, INIOCKUH YToJl, ABYIPAHHBIA YrOJ1, TPEXTPAHHBIN YTOJl, CKPEIIMBAIOIIUECS IIPSAMBIE, I1ApaUICIBHOCTD
U TEPHECHIUKYISPHOCTh IPSAMBIX W IUIOCKOCTEH, YroJsl MEXAYy IPSAMBIMH, yroJ MeEXAy IpsSMON U
IJIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh IPU PELICHUU 3a/1ad HW3y4EHHBIE
(bakThl U TEOPEMBI TUIAHUMETPHUN; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOILIEr0 MUPa; CTPOUTH
MaTeMAaTHYECKUE MOJEIIH C ITOMOIIBI F€OMETPUYECKHUX IMOHATHI U BEJINYMH, pellaTh CBSI3aHHBIE C HUMU

MPAKTUYCCKUC 3aJa4n
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YMeHne onepupoBaTh MOHATHIMHU: IUIOMAAb (GUTrypel, 00BEM (PUTYpBI, MHOTOTPAHHUK, NMPaBHILHBINA
MHOTOTPAaHHUK, CEUEHHME MHOrOTpaHHMKa, KyO, NapajuleJienunen, Mpu3Ma, Oupamuaa, ¢Qurypa u
MOBEPXHOCTh BpAIeHHs, LWIMHAP, KOHYyC, Imap, cdepa, rwomanb chepsl, MIomans MNOBEPXHOCTH
MMpaMU/Ibl, IPU3MbI, KOHYCa, WIMHIpa, 00bEM Ky0a, IpSIMOYTOJIbHOTO IMapalljiesienuneaa, MMpaMubl,
MIPU3MBI, [IWIAHJIPA, KOHYCA, 11apa, pa3BEPTKA IOBEPXHOCTH, CEYEHUS KOHYCA U [IWIMH]IPA, [TapajlIeIbHbIe
OCH WJIM OCHOBAaHMIO, CEUEHUE 11apa, MII0CKOCTh, Kacarouiasics chepsl, HIUIUHAPA, KOHYCa; YMEHUE CTPOUTH
CeueHHe MHOTOTpaHHUKa, H300paxkaTh MHOTOI'PAaHHUKHU, (PUTYpBI U TIOBEPXHOCTH BpALIEHUSs], UX CEUEHMUS,
B TOM YHCJIE C MIOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHSTh CBOMCTBA T€OMETpUYECKUX QUTYD,
CaMOCTOSITENIBHO (POPMYIIMPOBATH ONpPEENeHUsI U3y4aeMbIX (DUTYp, BBIABUIaTh TUIOTE3bl O CBOMCTBAX U
MpU3HAKax TEOMETPHUYECKUX (QUryp, OoOOCHOBBIBATH WJIM OIPOBEpPrarb HUX; YMEHHE MPOBOJIUTH
KiIaccuukanyo (Uryp Mo pa3lIuyHbIM IpPU3HAKaM, BBIIOJHATh HEOOXOJUMBIE JOTOJHUTEIIbHBIE

MOCTPOCHHS
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YMeHue onepupoBaTh NOHSATHIMHU: JBWKEHUE B MPOCTPAHCTBE, MapaJJICIbHBIN IEPEHOC, CHMMETPHS Ha
IUIOCKOCTH W B TIPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHWE TMONOOMS, IMOJAOOHBIE (QHUTYpPBI, YMCHHE
pacrio3HaBaTh paBHbBIE M MOJO0OHBIE (DUTYpHI, B TOM 4YHCIE B TPUPOJAE, HCKYCCTBE, APXHTEKTYpE;
WCTIOJNH30BaTh TEOMETPUYECKHE OTHOIIEHHS MPU PEIICHUH 33]a4; HaXOTUTh T€OMETPHUUECKUE BETUUUHBI
(nmuHa, yroui, miomaas, 00bEM) MPHU pPElIeHHWH 33Jad U3 JIPYIMX YYEOHbIX NPEIMETOB M U3 peabHOU
KU3HU; YMEHHE BBIUUCIATH T'€OMETPUYECKHE BEIMYMHBI (UIMHA, YToJ, TUIOMAab, OOBEM, ILIOIMIAIb
MOBEPXHOCTH), HCHOJB3ysd HW3Yy4eHHBIE (OPMYIBI W METOJbI, B TOM 4YHCJE: IUIOMA/Jh ITOBEPXHOCTH
MTUPAMHUIBI, TIPA3MBI, KOHYCA, IITMHIIPA, TUIOMIA s chepbl; 00bEM Ky0a, IpSMOYTOJIBHOTO NMapaiesenuIea,

MUPaMUIBI, TPU3MBL, HWIHH]PA, KOHYCA, Iapa; yMEHHE HaX0UTh OTHOLIEHHE 00BEMOB MOJOOHBIX (DUTYp
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YMeHue onepupoBaTh MOHIATUAMH: MPSMOYTOJbHAsl CHCTEMa KOOPIMHAT, BEKTOp, KOOPAMHATHI TOYKH,
KOOpJIMHATBHl BEKTOpa, CyMMa BEKTOpPOB, MPOU3BEIECHUE BEKTOPAa Ha YHCIIO, Pa3joXKEHHE BEKTOpa IIo
0a3ucy, CKaJIpHOE IMPOU3BEICHUE, BEKTOPHOE IMPOU3BEACHUE, YTrOoJd MEXAY BEKTOpaMHu; YMEHUE
HCII0JIb30BAaTh BEKTOPHBIA U KOOPAUHATHBIN METO JIJIsl PEIICHUSI TEOMETPUUYECKUX 33/1a4 U 3a]a4 IPYrux

y‘le6HLIX npeaMcTOB
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YMmenue BBIGI/IpaTB MOAXOAAIINNA METOM JJIsSt peuiceHus 3aJa4r; NOHUMAHUC 3HAYNMOCTU MATCMATHKU B
HU3YUCHUU TIPUPOJHBIX H O6IJ_ICCTBCHHBIX nmpoueccoB u HBJ'IeHHfI; YMCHHUC DPACIIO3HABATH IIPOABJIICHUC
3dKOHOB MaTEMAaTUKH B UCKYCCTBC, YMCHUC IPUBOAUTHL NIPUMCPBI MATEMATUYCCKUX OTKpHTI/Iﬁ pOCCHfICKOﬁ

Y MUPOBOM MaTe€MaTUYECKON HAYKH







HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
11 Harypanenbie u nensie uncina. [Ipu3Haky JeIMMOCTH HEIbIX YUCEN
1.2 Panmonaneubie uncna. OOBIKHOBEHHBIE U IECATUYHBIEC IPOOHU, TPOLIEHTHI, OECKOHEUHBIE TIEPUOIUIECKUE IPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JlelicTBUs ¢ apupMeTHYEeCKUMU KOPHIMHU HaTypallbHOM CTETIeHU
1.4 Crenenb c¢ nenbiM nokasaresnem. CTeneHb ¢ pallMOHaIbHBIM MoKazaTeneM. CBOMCTBA CTENEHU
15 CuHYC, KOCHHYC U TAHT'€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uuncna. JlecaTuunbie U HaTypaJbHbBIE JOTapUPMBI

JleiicTBuTenpHble unciaa. ApudMeTHdecKkre ornepaluu ¢ JAeHCTBUTEIbHBIMU yuciaMu. [IpuOImkEHHbIE BBIUMCICHMUS,

L7 MpaBHJIa OKPYTJICHUS, TIPUKUIKA U OLIEHKA Pe3yJbTaTa BHIYHCICHUI
1.8 [IpeobOpazoBaHue BhIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 Lenbie u ApoOHO-pALIMOHANIbHBIE YPABHEHUS

2.2 WppatnmonaibHble ypaBHEHUS




2.3

TpuroHomeTpru4ecKue ypaBHEHUs

24 [Toxa3zaTenbHbIC U JOTapUPMHUUECKIE YPAaBHEHUS
2.5 [enbie u 1poOHO-paIMOHATBHBIC HEPABEHCTBA
2.6 WppanmonaibHble HEpaBeHCTBA
2.7 [TokazarenbHbIe 1 TorapudMUUECKIE HEPABEHCTBRA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucremMbl U COBOKYTHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna CucTeMBbI JINHEWHBIX YpaBHEHNN. ONpeaennTens MaTpULb
3 OyHKIUU U Tpaduku
31 OyHKIMA, ciocoOwl 3ananus GyHkiuu. ['paduk dyakuun. Bzaumuo obpatueie GpyHkuu. YETHBIC 1 HEYETHBIC (YHKITUU.
' Ilepuoanyeckue pyHKIUU
OO6nacte omnpeeneHus 1 MHOXKeCTBO 3HaueHui QyHkiuu. Hynu ¢pynkuuu. [Ipomexyrku 3HakonoctosHeTBa. [IpomexxyTku
3.2 MOHOTOHHOCTH (PYHKIMH. MakcUMyMbl U1 MUHUMYMBI (QyHKIMH. HamOosbliee u HamMmeHbIee 3HaueHHE (YHKIMKA Ha
IIPOMEKYTKE
> CrenenHas QyHKUMS C HaTypaJbHBIM M Li€bIM Ioka3ateneM. EE cBoiicTBa u rpaguk. CoiictBa u rpaduk KOpHs N-oi
' CTENEeH!
3.4 Tpuronomerpudeckre GyHKIUHU, UX CBOICTBA U rpaduKn
3.5 IToxa3zaTenbHas u norapudmuyeckas GyHKINUU, UX CBOHCTBA U TpapUKH




3.6

Touku pa3psiBa. AcUMITOTHI rpadukoB GyHKIM. CBONCTBA (PyHKIMIA, HETIPEPHIBHBIX HA OTPE3KE

3.7 IlociegoBaTeIbHOCTH, CIOCOOBI 3aJaHUsI IOCIEIOBATENLHOCTEH

3.8 Apudpmernueckas 1 reoMmeTpudeckas nporpeccu. @opmyiia CI0KHBIX MPOLEHTOB
4 Hauana matemaTnyeckoro aHaiausa

4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX PYHKLINN

42 [IpumeHeHne Mpou3BOJHON K MCCIEI0BaHNIO (PYHKIIMH HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxaeHue HanOobLIero u
' HAaMMEHBIIETO 3HaYeHUsT (PYHKIIMH Ha OTPE3Ke

4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA

5.1 MHO3K€eCcTBO, onepaluy HaJl MHOXKecTBaMHU. J{narpammsl Ditnepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA

6.1 OnucarenpHasi CTAaTUCTHUKA

6.2 BepostHOoCTh

6.3 Kombunaropuka
7 I'eomeTpust

7.1 @urypsl Ha MJIOCKOCTH

7.2 [IpsiMble U TUIOCKOCTH B ITPOCTPAHCTBE

7.3 MHororpanHuKu




7.4

Tena v NOBEpXHOCTH BpallCHUs

7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* MaTtematuka: ajiredpa 1 Hayaaa MaTeMaTHYeCKOIo aHaylu3a, reomerpust. ['eomerpus, 10-
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