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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOTO Kypca «l'eomerpusi» 0a30BOrO0 YpOBHS ISt
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWINN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oOyJarommxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTeMaTHUYECKON HayKO! SIBJIEHUI U POIIECCOB PEabHOIO MUPa, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaTEMATHUYECKOTO MOJICTUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
o01ecTBe.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, TaK Kak OOECneYMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pCIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bI HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHHUs OKPYXKAIOIIET0 MHpPA, YCIOBHE YCIEIIHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEAUHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM EATEIbHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHPHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHMUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
00yJaroumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKNUE YMEHHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIsSIFOTCS:

e (opMHpOBaHHE MPEACTAaBICHUS O TIEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue (YHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3yYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JJid = pelIeHus MIPaKTUKO-OPUEHTHPOBAHHBIX 3ajad4,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
NO3HAHUSA, U OINpEeAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a7a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3aJa4 Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONbKO M0 COAEPKAaTEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO ToJaM OO0y4YeHHs,
CTPYKTYPHUPOBAaHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJTIOJICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpum orBoautcs 2 yaca B Henenmo B 10 knacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATUA  CTEepeoMEeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajUlesibHble TMpsSMbIE B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM;, Yrod MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apaielbHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HAa TJIOCKOCTU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSIMOM U IUIOCKOCTH, TeopemMa O NpsSMoM
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTpaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, TPOEKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHANnKyAsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCTe. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOorpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIbHAS U
yced€HHasi mnupamMuaa. OJIEMEHTbl TpU3Mbl W TUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, NpaBUJIbHAs TPEYroJibHas MUpPaMHUAA W MPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOM NUPAMHIBI, TEOpeMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TMOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yroIas
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGubeie Tena B mpocTtpaHcTBE. COOTHOWIEHUS MEXAY IUIOUAASMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapaJuieIbHO U MEPIISHIUKYISIPHO OCH), CEYEHUs KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. ClIOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunarsl Bektopa. Ilpocteiimme 3amaum B
KOOpJMHATax. YTon Mexay BekropaMu. CKalspHOE INpPOU3BEIEHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxJaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTUAX, cdepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOMW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa HSKOJOTHUECKHX TpoOdseMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vuueepcarvnvie  nozmasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY TMOHATUIMH; (OPMYIUPOBATH
OTIpeNICNICHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e Ji€JaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BONPOCHI KaK MCCIENOBATEIbCKHI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIeEmMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHHIO OCOOEHHOCTEH MaTeMaTU4YECKOTO
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PEe3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIBIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OLEHUBATH HaJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIpa)kaTh CBOIO TOUKY 3pPEHHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aui, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3aj1auu, BEICKa3bIBaTh UJEH, HAIICJICHHBIC HA TIOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILHUN; B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  PELICHHWS  3aJayd,  OJKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuH Y4eOHBIX 3ajlay; MPUHHUMATh 1Eeb COBMECTHOU
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHUsI MaTeMaTUYECKOM 3aauu;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBUSIM, OOBICHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHHM M CIEACTBHS W3 HUX IPH PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAILIETBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo BYrpaHHOrO yrIjla; JUHEMHBIA yrojl ABYTPAHHOIO yIja; rpajycHas Mmepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NMpaMuja; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIBIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh NOHATUSAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaXOXKJEHUE TE€OMETPUUECKUX BEIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh MOHATUSIMH: CHMMETPUS B TMPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI IJIs PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a71ad.

[IpuBoaMTH TpUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M TJIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOIIECHHS] MEXIY TUIOMAIIMUA TMOBEPXHOCTEH U 00BhEMaMuU
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpPA Ha YUCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaat0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOM CHUCTEME KOOPAMHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTeHIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyallUM W TPHUMEHSATh HU3YYECHHbIE MOHATHS B MPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKHE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [IOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyYISPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMH https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: cedueHusi, paCCTOSHUS U yIJIIbl 4 1 bubmorexa HOK
P ' P E https://m.edso0.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
1 Tena ppauteris 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 1
OOnEub TN > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJIMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/Lc209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOI'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
OCHOBHBIC TIOHSITHSI CTEPEOMETPHUU:
TOYKa, MpsiMasi, INTOCKOCTh,
npoctpancto. [IpaBuna
1 1/1506 I;)KGHI/HI Hapnc Kax: 1 bubmorexa HOK
p pHcyH o 01.09.2026 = https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajuIeNIbHBIX MPSAMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
2 IJIOCKOCTH, TTEPECEKAIONITUECS 1 bubmorexa HOK
’ 05.09.2026  https://m.edso00.ru/2d8a9c99
psiMasi ¥ TI0CKOCTh
[TonsTHs: mepecekaronuecs
3 IJIOCKOCTH, TTEPECEKAIONITUECS 1 bubmmorexa [JOK
> 11eP - 08.09.2026  https://m.edsoo.ru/db685e73
npsiMast ¥ TIOCKOCTh
3HAaKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmuorexa [IOK
PUCYHKaX, Ha MPOEKIIMOHHBIX 12.09.2026  https://m.edsoo.ru/a63959ed
gepTexax
HauanbHble cBefieHUs 0 KyOe U

5 MUPaAMHJIE, X Pa3BEPTKU U MOJCITH 1 bubmorexa HOK

DAMUAC, UX pPasnep AT 15.09.2026 = https://m.edsoo.ru/b30dff38
CeueHnst MHOTOIPaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeieHNs 0 KyOe u

6 nupamuie, X pa3BEPTKU U MOJIEIIH. bubmmorexa LIOK
19.09.2026  https://m.edsoo0.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTHE 06 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
aKCHOMBI CTEPEOMETPUU U 22.09.2026  https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHH: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPUH U 26.09.2026  https://m.edsoo.ru/239c8ch4
CIICICTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

9 IMOCTPOEHUH CTEPEOMETPHM: bubnmnoreka [JOK
AKCHOMBI CTEPEOMETPUH U 29.09.2026  https://m.edso0.ru/65c6b106
CIIEICTBUS M3 HUX
[TonsaTHe 06 aKCHOMAaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUH U 03.10.2026 = https://m.edsoo.ru/258fc245
CIIEICTBUS M3 HUX
B3anmMHoe pacronoxeHue mpsMbIxX

1 B IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubnuoreka [IOK
MapajuieTbHbIE U CKPEIIMBAIOIIAECS 06.10.2026 = https://m.edsoo.ru/1a2520f6
psIMbIC
[TapannensHOCTh MPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:

12 napajuiesIbHbIE NIPSIMBIE B bubmmorexa LIOK

10.10.2026  https://m.edso0.ru/93ad36b3

MIPOCTPAHCTBE; MAPaJUIEIbHOCTh
TPEX MPSAMBIX



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

[TapamienbHOCTB IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuorexa [JOK

13
[TapamnensHOCTh IPSIMON U 13.10.2026  https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYT1Iibl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOPOHaMU 17.10.2026  https://m.edsoo.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmuorexa [JOK
MIPOCTPAHCTBE 20.10.2026 = https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMHU B bubnuorexa [JOK
IIPOCTPAHCTBE 24.10.2026 = https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
napajuieJbHbIe TNIOCKOCTH 05.11.2026  https://m.edsoo.ru/2e18f255
18 CBoiicTBa napamiebHbIX bubnmnorexa [JOK
IJI0CKOCTEN 07.11.2026  https://m.edsoo.ru/e504d656
I o
o | e e
P + TOTPEOID, 10.11.2026 = https://m.edsoo.ru/4a28dc02
KyO, mapaienenumne/
20 [TocTpoenne ceueHmit bubmorexa HOK
P 14.11.2026  https://m.edso0.ru/1d434d0f
21 [TocTpoenue ceuenunii bubmmorexa [JOK
P 17.11.2026  https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[Ipsimble M TUIOCKOCTH B bubnuoreka [IOK
npoctpanctse. [lapamiensHoCTh 21.11.2026  https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEMN"
n .
2 maockocr: neprenypiic Batmrorera LIOK
- HCPHCHAMIYIP 24.11.2026  https://m.edsoo.ru/b19f6a5d

IIpsIMbIE B IPOCTPAHCTBE



https://m.edsoo.ru/ee1d19b9
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[IpsiMble apasienbHble U

bubmuorexa [JOK

24 MEPIICHAUKYIISIPHBIE K INIOCKOCTH 28.11.2026  https://m.edsoo.ru/0ac11c95

o5 [IpsiMble napasenbHele U bubnuoreka [IOK
MEePIEHIUKYISIPHBIE K ITTIOCKOCTH 01.12.2026  https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubnmoreka [JOK
MPSAIMOM U IJIOCKOCTH 05.12.2026  https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJISpHOCTH bubnnorexa [HOK
MPsIMOM M MJIOCKOCTH 08.12.2026  https://m.edso0.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEePIEHIUKYISIPHON TIJIOCKOCTH 12.12.2026  https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH 15.12.2026  https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexka [JOK
MePIEHIUKYISIPHON TIJIOCKOCTH 19.12.2026  https://m.edsoo.ru/7d18834b
[leprieHAUKYISAp ¥ HAKIOHHBIE:

31 paccTostHue OT TOYKH JI0 bubnunoreka [JOK
TIJIOCKOCTH, PACCTOSTHUE OT MPSMOMN 22.12.2026  https://m.edsoo.ru/33c477d3
710 TIJIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:

39 paccTostHue OT TOYKH JI0 bubnmoreka [JOK
MJIOCKOCTH, PACCTOSTHUE OT MPSMOM 26.12.2026  https://m.edsoo.ru/66fefadd
710 TJIIOCKOCTH
[lepnieHIUKYISIp U HAKIOHHBIE:

33 paccTosiHUuE OT TOUKH J10 bubnuoreka [IOK
MJIOCKOCTH, PACCTOSTHUE OT MPSMOM 12.01.2027  https://m.edsoo.ru/a5b7b8e3
710 TIIOCKOCTH

34 [lepnieHquKyISAp U HAKIOHHBIE: bubnuoreka [IOK
paccTostHue OT TOYKHU JI0 16.01.2027  https://m.edsoo.ru/dbee22bc
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IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
710 IJIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnunoreka HOK
MPSIMO U TUIOCKOCTBIO 19.01.2027  https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIA yToJ bubnmoreka [JOK
JBYTPAHHOI'O yria 23.01.2027  https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJl, JMHEHHBIA yromi bubnnorexa [HOK
JABYTPAHHOI'O yria 26.01.2027  https://m.edsoo.ru/c7c777ed
Ilepme oc OCKOCTEH:
% pwswax neprenmypocr buGnuorera LIOK
P P fI P 30.01.2027 = https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEH
[lepnieH IUKyYISIPHOCTD MIOCKOCTEH:
39 MPHU3HaK NEPIEHIUKYIIPHOCTH bubmorexa LOK
p p fl yip 02.02.2027 = https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEH
[lepneHANKYIIPHOCTH MIOCKOCTEH:
40 i 11;3Ha1<ﬂ neyne}pl HKYISIPHOCTH bubmorexa [JOK
p p fl yip 06.02.2027  https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEMN
41 TeopeMa o TpEX mepneHANKYIIIpax bubmorexa HOK
p P PHCHAKYILP 09.02.2027 = https://m.edsoo.ru/e4972cdc
42 Teopema o TPEX MepIEHIUKYIAPAX bubmotexa [IOK
p P PHCHAHKYILP 13.02.2027 @ https://m.edsoo.ru/52188a7d
43 TeopeMa o TpéX mepneHANKYIIIpax bubmiorexa HOK
P P PHCHANKYIUIP 16.02.2027 @ https://m.edso0.ru/9f246736
KonTponbHas padbota no remam
44 "[leprieHIUKYISAPHOCTD MPAMBIX U bubnnoreka [JOK
miockocTeil" u "Yribel MeXIy 20.02.2027  https://m.edsoo.ru/5b971ef3

MIPSIMBIMU U TUIOCKOCTSIMH"



https://m.edsoo.ru/6b61b2b4
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[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI

45 MHOTOI'DAHHUKA, BBIIYKJIBIE U bubnnorexa LIOK
P ’ e 23.02.2027  https://m.edsoo.ru/2d24e873
HEBBINMYKJIbIC MHOTOTPAaHHUKH;
pa3BEépTKa MHOTOTPaHHHUKA
IIpu3ma: n-yronpHas npusma;
I'PaHd ¥ OCHOBAHUS MMPU3MBI;
46 apsMas U HaKJIOHHASA IPU3MBIL; bubnmorexa LOK
P P ’ 27.02.2027  https://m.edsoo.ru/b4ad63ad
OOKOBas U IOJIHAS TIOBEPXHOCTh
IIPU3MBI
47 [Tapannenenumnen, npsaMOyroJIbHBIN bubnuorexa [JOK
napajuiesienuIie]l U ero CBOMCTBa 02.03.2027 | https://m.edsoo.ru/8a7be683
[Mupammna: N-yroyibHAs MUPaMUJIA,
TpaHd ¥ OCHOBAHUE MMUPAMHU/IBI;
48 0OKOBas U ITOJIHASA [IOBEPXHOCTH bubmmorexa LOK
p 06.03.2027  https://m.edsoo.ru/fblcd0a5
MMUPAMHU/IBI; IPABUIIbHAS U
ycedE€HHas TTUpaMKia
[TpaBWIIbHBIE MHOTOTPAHHUKH:
MTOHATHE MTPABUIHBHOTO
MHOTOTPaHHUKA; TIPABHIILHAS
49 IpU3Ma ¥ paBUiIbHAS TUPAMUIA; bubmmorexa LOK
P P P ’ 09.03.2027  https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJbHAs
MUPaMUIa U PABUILHBIA TETPAdIP;
Ky0
[IpencraBnenue o MpaBUIBHBIX
50 MHOTOTPAaHHHKAX: OKTad] bubmmorexa [TOK
P ' P> 13.03.2027 https://m.edsoo.ru/a0fddshf
TOJIEKadP U UKOCAIP.
51 CummeTpusi B IPOCTPAHCTRBE: bubnmoreka [JOK
CUMMETPUSA OTHOCUTEIILHO TOYKH, 16.03.2027  https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
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IIPSIMOM, TVIOCKOCTH. DJIEMEHTBI
CUMMETPUU B IUpaMUax,
napajuiejenunenax, paBUiIbHbIX

MHOTOTpaHHUKAX
Brrunciienue 3nemMeHToB
52 MHOTOTPaHHHUKOB: p&Opa bubmorexa LHOK
P - PEopa, 20.03.2027 = https://m.edsoo.ru/6cdbecef
JaroHallu, yrJibl
[Tnomanp 60KOBOM OBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MIPU3MBI, TUTOMIA/(b OCHOBAaHUH bubmorexa [TOK
’ . ’ 30.03.2027  https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBON OBEPXHOCTU
MPSMOU MPU3MBbI
[Tnomanp 60KOBOM MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIILHOMN
54 MHUPAMUBI, TEOPEMA O THIOIIAAN bubmorexa HOK
PAMIABL, TEOP e 03.04.2027 = https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI
55 KonTponbhas padbota no teme bubnuoreka [IOK
"MHororpaHHuku" 06.04.2027  https://m.edsoo.ru/a95f5c04
" bubnmoreka [JOK
56 IT
omsTHe 06 0GBEMe 10.04.2027  https://m.edsoo.ru/7ad0020b
" bubnuotexa [JOK
7
> OOREM mHpaniet 13.04.2027  https://m.eds00.ru/235171b3
" bubnmoreka [JOK
>8 OOEM mHpaniet 17.04.2027  https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
59
OGnEM mHpamiab! 20.04.2027  https://m.edsoo.ru/79c¢10312
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bubmuorexa [JOK

00 O0bEm mupavi et 24.04.2027  https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
1
0 OOBEM mpHMbI 27.04.2027  hitps://m.edso0.ru/79853608
N bubnmoreka [JOK
62 06
DEM TIPHSMEL 30.04.2027  https://m.edsoo.ru/1e053890
" bubnuorexa [JOK
63 O0bewm npr3MLl 04.05.2027  https://m.edsoo0.ru/482d3f51
64 KonTponbhas padota no teme bubnuoreka [IOK
"O06BEMBI MHOTOTPaHHUKOB" 08.05.2027  https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMAaTHU3alKs 3HAHHIA. bubmuorexa [JOK
[TocTpoenue ceueHuii B 11.05.2027  https://m.edsoo.ru/098bedad
MHOTOTpaHHHKE
[ToBTOpenue, 06061IIeHNE
CUCTEeMAaTH3allMsI 3HAHHH.
Boluncrienue paccTosHUN: MEXIY BuG 110K
nonMMoTeKa
00 ABYEL TOTIANH, OT TOTIEH 10 15.05.2027  https://m.edsoo.ru/f7792bag
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEIINBAIOIIUMUCS
MPSIMBIMA
bubmuorexa [JOK
o7 Hrorosas konTponbHas padota 18.05.2027  https://m.edso0o.ru/b9146bc0
[ToBTOpenue, 06001IeHNE
CUCTEeMAaTH3alHsI 3HAHHA. Eub 1OK
nOJIHOTEeKA
68 B :
RIHCIICHIE YIIOB: MEXGL 22.05.2027  https://m.edsoo.ru/56765e8b

CKPELIUBAIOIIMMUCS IIPSIMBIMY,
MEXIy NPSMOU U IIJIOCKOCTBIO,
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JBYTPAaHHBIX YIJIOB, YIJI0B MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoasusie IIpakruueckue Aara unppossre
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoTshI

pecypchbl

Cdepa u map: ueHTp, paauyc,

1 JTUaMeTp; TUIOIIab ITOBEPXHOCTH 1 3.09.2026 Bubmorexa ITOK

https://m.eds00.ru/0341bc2b

cdepbl

B3anmMHoe pacnionoxxenue cepbl 10.09.2026

5 U MJIOCKOCTH; KacaTelabHas 1 bu6mmoreka [IOK
IJIOCKOCTH K cepe; miomas https://m.edsoo.ru/bed12a43
chepsl

3 N3o0paxenue chepsl, mapa Ha 1 17.09.2026  Bubmamnoreka [JOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTb, 24.09.2026

4 oOpa3zyromue NUINHIPHIECKOM 1 bubnmnoreka [JOK
ITOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
AJIAHIPHYIECKON TTIOBEPXHOCTH
Hununapap: ocHoBaHUS U OOKOBas 01.10.2026

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnmnoreka [JOK
IUIoIIas OOKOBOM M IOJTHOM https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300pakeHne nuauHApa Ha 08.10.2026
IJTOCKOCTH. Pa3BépTka mumHapa.

6 Ceuenus nuuHIpa (MIOCKOCTBIO, 1 bubnmoreka [JOK
NapaJuIeIbHON HITU https://m.edso00.ru/016e25eb
MEePIEeHANKYISIPHON OCH
[UIAH]IPA)
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Konnueckas noBEpXHOCTB,
o0pa3yromye KOHUYECKOn

15.10.2026

bubmuorexa [JOK

! MMOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOH MOBEPXHOCTU
Konyc: ocHoBanue u BepiinHa, 22.10.2026

8 o0pa3yrolas U 0Ch; IJIONIA/Ib bubmmorexa [JOK

N . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
VY ceu€HHbIN KOHYC: "

9 Y BBICOTA; OCHOB};H(;GE ?(f(cc))?aﬁe 05.11.2026 bubmmorexa [JOK
’ https://m.edso00.ru/1468bab3

MTOBEPXHOCTh
N3o06paxenne koHyca Ha 12.11.2026
II0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnmnoreka [JOK
MapasieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
TJIOCKOCTBIO, TIPOXOJISIIEH epe3
BEPILNHY)

11 KomOuHanus ten BpameHus u 19.11.2026  BuGnmoreka IIOK
MHOTI'OTPaHHUKOB https://m.edso0.ru/3cef10e5
MHororpaHHuk, ONMCaHHbIN 26.11.2026

12 okono chepsr; chepa, BiricaHHAs B bubnmoreka [JOK
MHOTOI'PAHHUK WJIH B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 HOHVHTHe 00 0"61,éMe. OCHOBHBIE 03.12.2026 bubmuoreka [JOK
CBOMCTBa 0OBEMOB Tel https://m.edso0.ru/26a03fb7

. 10.12.2026  Bu6nuoreka [IOK
14 Oweém upmHApa, KoHyca https://m.eds00.ru/5513d87b
15 OB mapa 1 mIomas cheps! 17.12.2026 = bubmmoreka [IOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TogoOHEbIe Tena B MPOCTPAHCTBE.
CoOTHOIICHUST MEXKIY TUIOIIAISIMU

24.12.2026

bubmuorexa [JOK

16
MMOBEPXHOCTEH, 00bEMaMH https://m.edso0o.ru/810cfleb
MOIOOHBIX Te
KonrponsHas pabora mo remam Eu6 1IOK
noJmoTeKa
17 "T "u" 14.01.2027
efa BpALICHHS" i "OObeMI 01.20 https://m.edsoo.ru/4a33a8ab
TEeN
18 BekTop Ha MI0CKOCTH U B 21.01.2027  bubGauoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroXeHue ¥ BEIYUTAHUE BEKTOPOB 28.01.2027  bubmuotexa LHOK
P https://m.edsoo.ru/23f4f089
20 VMHOXEHUE BEKTOPA HA YHCIIO 04.02.2027  bubmuotexa LOK
p https://m.edsoo.ru/dee379eb
Paznosxenue BekTopa 1o Tpém 11.02.2027
21 HEKOMIUIaHAPHBIM BEKTOPAM bubmmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamenenumnena
Pemenne 3ama4, cCBI3aHHBIX C 18.02.2027
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubmmorexa [IOK
p p s https://m.edso0.ru/5a827900
BEKTOpAMH
KoopanuaTHO-BEKTOPHEIN METO 25.02.2027
23 big I/IpiﬂleHI/IH FGOMef NYECKUX ! bubmmorexa [TOK
pHp p https://m.edsoo.ru/d3alfe30
3a1aq
[IpssMmoyronbHas cucrema
KOOpJUHAT B MPOCTPAHCTBE.
24 Koopaunats! BekTopa. 04.03.2027 bubnmorexa LIOK

[Ipocreiimue 3agauu B
KOOpJAMHATAX

https://m.edsoo.ru/48db7058
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VYroa Mexay BeKTOpaMH. 11.03.2027

25 CkanspHoe Mpou3BeICHNE bubmmorexa [JOK

P P A https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brruucnienue yrioB Mexy 18.03.2027  BubGnmoreka ITOK
IIPSMBIMU U TUIOCKOCTAMMU https://m.edsoo.ru/8efbe78e
KontposbHas paboTa mo teme 01.04.2027

27 "BekTopsl 1 KOOPAMHATHI B bubmorexa HOK

b " bA https://m.edsoo0.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE 1 08.04.2027

08 cucTeMaTu3alus 3HaHu. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edso00.ru/1780ba5d
TEOpEeMBI Kypca IJIaHUMETPUU
[ToBTOpEeHME, 0000IIEHNE U 15.04.2027

29 CUCTEMaTU3ALMs 3HAHUMN. bubnnorexka [HOK
OcHoBHbIe GUTYPBI, PAKTHI, https://m.eds00.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUU
[ToBTOpenue, 0600IIEHNE U 22.04.2027

30 CHUCTEMAaTH3alysl 3HaHUH. 3a1a4u bubnnorexka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpenue, 0600mEeHNE U

31 CUCTEMaTH3aIlis 3HAaHUH. 3a/1a9n 29.04.2027 bubnuotexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpeHme, 0600IEeHNE U

32 cucTeMaTu3anus 3HaHH. 06.05.2027 bubnuorexa [JOK

OcHoBHBbIE GUTYPBI, (PAKTHI,
TEOPEMBI Kypca CTepEOMETPUHI

https://m.edsoo.ru/74b2ad91
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33 HTorosas KOHTpOJIbHAs paboTra 1 13.05.2027  bubmorexa [IOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHUE, 0000IIEHNE 1 1 20.05.2027  Bubamoreka ITOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IIPAMast, INIOCKOCTb
25 ITpyMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX IIPU PELICHUH
' reOMEeTPUYECKUX 3a/1a4
23 OnepupoBaTh MOHATUSIMM: NAPAJUIEIBHOCTh M IEPIEHIUKYISIPHOCTD
' IPSIMBIX U IIJIOCKOCTEHN
24 KnaccugunupoBars B3aMMHOE pacIioyloKeHUe MPSAMBIX U IIJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMM: JBYTPAHHBIHN yroJl, TPaHU ABYIPaHHOIO yIJa,
7.5 pedpo BYrpaHHOrO YyrIjla, JIMHEWHBIM Yron JBYIpaHHOTO YIJa,
rpagycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh NOHATUAMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKJIbIN
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTpaHHHKA, MpaBUJIbHBIN
MHOTOTpaHHUK
24 Pacrnio3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPaHHUKOB (MMpamuja, Npu3Ma,
' MPSIMOYTOJIBHBIN TTapajuIeIenume;, Ky0)
KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBAaHMS  JUIs
28 KjJaccu(ukanuy  (BBIMYKJIBIE M HEBBINYKJIblE  MHOTOTPaHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TpPSMblE M HAKJIOHHBIE TPU3MBI,
napaJuIeIeUIe /bl
29 OnepupoBaTb  HOHSTHUAMH: CeKyllas  IUIOCKOCTb,  CEUYECHHE
' MHOTOTPaHHUKOB
210 OOBACHATH TNPHUHLUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPaHHUKOB,

HCIIONIB3YSI METOJT CIIEIOB




7.11

CTtpouTh ceueHHus MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTeX M W3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, MNPUMCHAA H3BCCTHBIC aHAJIUTHYCCKHUEC MCTOABI IIPpU
peliCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHUCIICHHC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUC ITPAMBIMU

7.13

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUICCKUX BECIIMYHH 110 06pa3uaM
WX aJirOpUTMaM, MPUMCHASA H3BCCTHBIC aHAIUTHYECKHWEC MCTOIBI IIpHU
peHICHUN CTAHAAPTHBIX MAaTCMAaTUYCCKUX 3a7a4d Ha BbIYMCICHUC YIJIOB
MCKAY CKPCHIUBAOIIHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Boruucnsate 00bEMBI M IUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnupamuga) C HOpuMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHOIICHUS MEXTY TUTOMIAISIMU IIOBEPXHOCTEH, 00bEMaMU 1O T0OHBIX

MHOI'OI'PaHHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCETPUHU, HCHTP, OChb U IIJIOCKOCTb CUMMCTPHUHU (I)I/Il"ypbl

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npeamnoararomnux HECKOJIBKO IIaroB peuICHUs, €CJIW YCIIOBUSA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMe

HpI/IMeHHTL HpOCTCI\/’IH_II/Ie nporpaMMHbBIC CpCACTBA H OSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMbI IpPU PEHICHUU CTCPCOMECTPUUCCKHUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUPOJAC U

KN3HU, PACIIO3HABATE IMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHsATh TOJMYYEHHBIE 3HAHMUSA Ha TMPaKTHKE: aHAJTU3UPOBAThH
peasibHble CUTyalldd M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpoIecce
MIOMCKA pelIeHUs] MaTeMaTu4ecku C(OpMyIUpPOBAaHHONH MPOOIEMBI,
MOJIEJIMPOBATh PeAbHBIE CUTYAIMH Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM I'COMETPUUCCKHUX MOHITUMN U




TCOpPCM, arriapara anre6p1:1, peuiaTh NPpakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BECIINYHH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TOHSITUSIMU [WIHHpAYECKast MOBEPXHOCTb,
6.1 o0pasyronye NWIMHAPUIECKON MOBEPXHOCTH, HWIMHID, KOHHYECKAs
' MOBEPXHOCTh, O00pa3ylolfe KOHUYECKOH TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHUs
6.4 KnaccudunupoBars B3aUMHOE pacIofioKeHUE CPephl U MITOCKOCTH
OnepupoBarh MOHATHSIMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUYECKUX Tell C MPpUMEHEHHEM (popmyT
OnepupoBarh MOHSATHUSMHU: MHOTOTPAHHUK, BIHCAHHBI B cdepy H
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbluHcnsTh COOTHONIEHHMS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00BEMaMU ITOTO0OHBIX TENT
69 N3o06paxaTs n3ydaembie QUTYyphl OT PYKU M C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh M MPEOOPA30OBBIBATHE MH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, MPEACTABICHHYIO Ha

YepTekKax U pUCYHKAX




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, MPEANOJIaraloliuX HECKOJbKO IIArOB PEIICHUsA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHSA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAMHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BCKTOpPAMH, CKaJ[pHOC TIIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpaAMH, CKAJIIPHOC IPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTENbCTBO MAaTEMaTUYECKUX OTHOLIECHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKU3HH, paCliIO3HABATh MTPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

6.23

[IpuMeHATh TONIy4EHHBIE 3HAHMWS Ha MPAKTHKE: aHAIM3UPOBATh
peanbHBIE CUTYyallMM U NPHUMEHSTh U3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MPOOIEMBI,
MOZEJIMPOBATh PEAJIbHBIEC CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX IMOHATHNA U
TEopeM, ammapara ajaredpsl, permarb NpaKTHYECKUe 3a/1a41, CBSI3aHHbIE

C HAXOXXACHUEM I'€OMCTPUICCKUX BCJIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

['eomerpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmosnoxkeHue TpSIMBIX B MPOCTPAHCTBE:  IEpeceKaroiuecs,
NapajuleJbHblE W CKpeluBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajlielbHble NpPSIMbIE B TMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy NpsSIMbIMH B IPOCTPAHCTBE.
[TapannenpHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocted. [Ipocreiimne mpocTpaHCTBEHHbIE (UTYpHl Ha

IUIOCKOCTHU: TETPa’Ip, Ky0, nmapajuieenure], HOCTPOSHHE CEYCHU

7.3

[lepneHUKyIAPHOCTE HPSAMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IapalUIelIbHbIE U IEPIEHAUKYISPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NPsIMOM
MEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJI MEXKIY IPAMOU U
IJIOCKOCTBIO,  JIBYIPAHHBIA  YroJl, JIMHEWHBIA Yrojd JBYI'PaHHOIO  yrIuja.
IlepnieHAUKYIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE
OT NPAMOH J10 TUIOCKOCTH, MPOEKIUs PUTyphl HA MIIIOCKOCTh. [lepneHIuKynsipHOCTb
IIJIOCKOCTEM: NMPU3HAK NEPIEHAUKYIIPHOCTH JBYX IIIOCKOCTER. Teopema o TpEx

MEPIEHIUKYISIPAX

7.4

IIoHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienume] U ero coucrea. Ilupamupa: N-yrosnbHas nupamMuna, TpaHd U
OCHOBaHUE MHUpaMu/ibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUIbl, IPAaBUIIbHAS U

yceqéHHaﬂ nupamMujia. OJIEMEHTHI npu3Mbl MW  [MAPAMUIBI. Hp ABUJIBHBIC




7.5

7.6

1.7

MHOTI'OTDAaHHUKHU: IMOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAs NUPaMUJa, IpaBWIbHAs TPEYroibHas NHUpaMHAAa U IPaBUJIbHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp,

AO0ACKa’ Ap U UKOCASAPYruc Ceuenus IIPpU3MBbI U ITMPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupamMuiax, napajjiejacnuicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOIMIAIb
OCHOBaHMH, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsAMOii Tpu3Mbl. [Lmomians 60koBoi
MIOBEPXHOCTH M TOBEPXHOCTH IPABWIBHOM NUpaMUJbl, TEOpPEMa O ILIOIIAIU

yceuénHoii nupamubl. [Tonstie 06 06bpéme. OOBEM MHUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEI

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomerpus

6.1

[unuHaapudeckass MOBEPXHOCTh, OOpPa3ymOIIME HUIWHIPUYECKON MOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yroriast
U OCh, IUIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiye U BbICOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IIIOoMalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. PEBBépTKa MUJIIMHAPA U KOHYCa

6.5

Kom0Ounanuu Ten BpalieHHs W MHOTOTPaHHMKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 006 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumnena U ciaenctBus u3 He€. OO0bEM IWIUHIpA,

koHyca. O0BEM mapa u miomaab chepol




[MomoOuple Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAISIMU

o1 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILUHY), CEUEHUs LIapa
BexTop Ha muockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssmMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitine 3amaun B KOOpJAWHATaX. Yrojl Mexay Bekropamu. CkalsspHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE © TMPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHUYECKON MHYKIIUU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCyXICHHI; yMEHHE OIEPHPOBATh TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BATh
TEOPETUKO-MHOXKECTBCHHBIM  anmapar Il ONHCAHUS  PealbHBIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCIICHUHU 3a/1a4, B TOM 4YHUCJIC U3 APYTHUX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, Tpad HA IIJIOCKOCTH; YMEHHME 3aJaBaTh |
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMH: HAaTYpPaJIbHOE YHUCIIO, LIEJI0E YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTelleM, KOPEHb HATypalbHOM CTENEHH, CTEIICHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEHCTBUTEIIBHBIM
HoKaszaTejaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO YKCJIA, OCTATOK [0 MOAYJII0, PalMOHAIBHOE YHUCIIO,
WPPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOe, aIrOpUTM EBKIIMAA Mpu pereHny 3a/1a4; 3HaKOMCTBO
C Ppa3JIMYHBIMU TO3UIUOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTEeNEeHsIMU U JiorapudmMamu, npeoOpa3zoBaHusl IPOOHO-PAIIMOHATIBLHBIX




BBIpQ)KEHUH; YMEHHE ONEpUpPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ IPOTPeccHs,  TEeOMETPUYECKas  MPOTPECCHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpudecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCET
(reomerpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOIUTH  NPUMEPHl  HUCIIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEI
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBbl, yMEHHUE OIEPUPOBATH
MOHATHUSIMH: TOXKJIECTBO, TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpAaBHECHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YyMEHHME pellaTh YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YpaBHEHUsS, HEPABEHCTBA W CHUCTEMBI C I[ApAMETPOM; INPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00J1acTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUONYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
(GyHKIUH, SKCTpEMYM (YHKIMH, HauOOoJIblllee U HAaUMEHbIIIEE 3HAUCHUSI
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DyHKIMS, aCHUMIITOTHI
rpaduka ¢QyHKOUM, TepBas W BTOpas MpPOU3BOAHAas (YHKIUH,
reoMeTpHUecKuil 1 pU3NUEeCKHii CMbIC TPOU3BOAHOM, TepBoOOpa3Has,
onpeAeNEéHHbI MHTErpajl; YMEHUE HaxOJIUTh aCUMITOTHI Ipadukxa
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIIHMH, HAXOUTh ypaBHEHUE KacaTelbHOMN
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCHOJIb30BaTh MPOU3BOAHYIO JUISI UCCIIEJOBAHUS
(GbyHKIMN, HAXOIUTh HAMOOJbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIHI;
CTpPOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM  ammapara

MAaTEMaTUUCCKOT O aHAJIN3a; IPUMCHSATDH MIPOU3BOAHYIO JJISI HAXOXKIACHUS




HaWJIy4dlllero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢bury ¢ moMoImp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMA, KOMIO3ULUS (QYHKIMNA, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHKUMSA, — panMoHadbHas — (QYHKOMS, — CTeNeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMHU, IOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKN U3yYCHHBIX (DYHKIIHMA, BBIMOIHATH peoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 3aJa4 ¢ apaMeTpaMu; U300paxarb
Ha KOOpPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBbIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCJE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABUKEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATh MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BaTh IIOCTPOCHHBIE MOJENM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMHU: cpelHee apudMeTHuecKoe,
MearaHa, HauOoJblllee ¥ HauMEHblIee 3HAaUeHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa, yMEHHE MH3BIIEKATh,
HMHTEPIPETUPOBaTh MH(OPMAIINIO, TPEICTABICHHYI0 B TabiIuIax, Ha
nuarpammax, rpadukax, OTpakarollyto CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecKuX METOJOB U DBJEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JarpamMm paccerBaHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHSATUSMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYallHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(hOpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢Gopmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh TMOHATHSAMM: ClydyailHash BeJIMYMHA, pacIlpeieicHue
BEpPOSITHOCTEH, MaTeMaTUUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHBI, (YHKIUU pacrlpeielieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX WCCIICOBAHUI; YMEHHE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCEI B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TIEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OmHOM HploTOHA; yMeHUEe MPUMEHSITh KOMOMHATOPHBIE
(hakThl ¥ pacCyXIeHUs ISl PEIICHHsI 3a7a9; OICHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM yrodi,
JNBYTPAaHHBIA Yroj, TPEXTPAHHBIM YIoJl, CKPEIIHUBAOLIUECS IpsMBIE,
MapaJuIeIbHOCTD U IEPIECHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy NPSAMBIMHU, YroJI MEXAY HPSMON M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMBl IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHU M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIAMU: IOk GUrypbl, 00bEM GUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,

KyO, mapamjenenurnes, Npu3Ma, nupamuja, Gurypa m HOBEPXHOCTb
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BpallleHUs, IUIUHIP, KOHYC, IIap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMUIbI, MPHU3MBI, KOHYCa, IIMIMHIAPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO Napajuleienunesia, TUpaMubl, IPU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHHUSI KOHYCa U LIWIMH]PA,
MapajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYEHHE Ilapa, IIOCKOCTD,
Kacaromasics ceppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUEHUE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (DUTYPHI  TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUs, B TOM 4YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATH OINpEAeNiCHUsT U3ydaeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IIPU3HAKAX TE€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBATH WM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kinaccuukanuioo (GUryp TO pa3nMYHBIM PU3HAKAM, BBITIOIHATH

HeO6XOI[I/IMBIe JOINIOJIHUTCIIBHBIC ITOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JIBH)KCHHE B MPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIC (PUTYPHI, B TOM YUCIIEC B TIPHUPOJIE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BATh F€OMETPUICCKUE OTHOIICHUS
MpU PEHICHUM 3aJ]a4; HAXOJIUTh I€OMETPHYCCKHE BEIUYHMHBI (IJTMHA,
yroi, IJol@aab, 00bEM) MPHU pElIeHUH 3aqad U3 JPYTUX YUeOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEITMYMHBI (JJTMHA, YTOJ, IJIOMAaAb, 00BEM, IUIOMIAlb MOBEPXHOCTH),
WCTIOJNIBE3YSl M3YYCHHBIE (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOMIAh
MOBEPXHOCTU MUPAMHUJIBI, IPU3MBI, KOHYCA, IIWIMHApPA, TUIOMaAb chephl;
00BEM Ky0a, IPSIMOYTOIBLHOTO MapaijiesienuIesa, MUPaMuIbl, TPU3MBI,
HWIMHIpPA, KOHYyCa, IIapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

Oo1I00HBIX QUryp
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YMenmne OICpHUpPOBATH IIOHATUAMMU: IpsAMOYTOJIbHaA cucreMma
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHIE BEKTOPA Ha YHCIIO, Pa3lIOKEHHE BEKTOPa IO
0asucy, CKaJspHOE NPOM3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOM
MCKIY BCKTOpaMH; YMCHUEC HCIIOJIB30BaATh BeKTOpHBIﬁ n
KOOPJIMHATHBI METOJ Ul PELICHUS] T€OMETPUYECKUX 3a/a4 M 3a/1a4

JIPYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMA METOA s pelIeHHs 3aay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YYEHUU IPHUPOIHBIX U
OOIIECTBEHHBIX MPOILECCOB M SBJICHUH; yMEHUE PaCIO3HABATh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITMM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Yucna u BIYUCICHUSA
11 HatypanbHble u nensle uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucel
19 Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH
13 Apudmernueckuil KopeHb HaTypabHOM creneHu. [leiicTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ wnenbiM mokazareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucina. JlecaTHaHBIC U HATYpATbHBIC JIOTapU(HMBI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCIICHNUS, IPABUIIa OKPYTJICHHS], TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYUCIEHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEeHHs
2.4 [TokazarenabHble U IOTapUPMUUYECKIE YPaBHEHUS
2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucTeMsl TMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI




OyHKIUH U TpapuKH

@Oynkims, crnocods! 3axanus ¢yHkuuu. 'padux GyHkuuu. Bzaumao oOpaTHbIe

3 dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
Ob6nacTh ompeneneHus: U MHOXeCTBO 3HaueHui GyHkuumu. Hymu dynkuumu.
32 [IpoMeXyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIHH.
' MakcuMymbl 1 MUHUMYMbl (pyHkuuu. HamGomblnee u HavMeHblee 3HAUYEHUE
(GyHKINMU Ha TPOMEXYTKE
33 Crenennas ¢yHKUIMs C HaTypajJbHBIM M LENbIM mokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIIEHU
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpaduKH
3.5 [TokazarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcumnToTsl TpadukoB Qyakmuit. CoiicTBa  (QyHKIMIA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUSI TOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Havana matematuyeckoro ananusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe dIeMEHTAPHBIX (HYHKIUN
[Ipumenenune npou3BOJHON K HCCIENOBAaHUIO (PYHKUIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHns (PyHKIMN Ha
OTpe3Ke
4.3 [IepBoobpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [TpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUs




7.5

KOOpI[I/IHaTBI N BCKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Martematuka: anrebpa 1 Hayajia MaTeMaTHYECKOTO aHalIN3a, TEOMETPHUS.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
['eomerpusi. [Toypounsie pa3pabotku. 10—11 knaccsl : yued. mocodue amns
oOmeoOpazoBarenbHbix opranuzanuii / C. M. Caakss, B. @. By Ty30B. — M. :

[Ipocsemenne, 2017 — 2-e uza., nepepad. — 232 c. : ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://lesson.academy-content.myschool.edu.ru/02.3/10
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