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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOro Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJTOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U I0O3HABATEJIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUs oOydaronuxcsi, GopMupoBaHUS (PYHKIHMOHAIBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOIO M HICAIBHOT0, XapaKTepe OTPAKEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOMUMBIX MJI1 aJanTallid B COBPEMEHHOM
oO1IeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaKk Kak oOOeCreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUPYEMOE MpPU H3YYEHHH OOYYaroIUMUCA
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIECHUs T€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAOIIET0 MHUPA, YCIOBHE YCHEUIHOIO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusl  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyalbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMmbl yueOHOro kypca «l'eomeTpuss» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOAODKEHUS  00pa3oBaHUs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeIHA3HAYCHA IS
00yJaroluMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHHUS, CBSI3aHHBIE CO
cennPUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0T0, OHI NMEIOT BO3MOKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOAMMOCTh B TEOMETPHUYECKHX 3HAHUAX B
po(hecCUOHATIBHOM e TENbHOCTH.

JlocTmKeHre LelnM OCBOCHUS MPOrpaMMbl 00ECIIEUMBAETCS PpEILICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHBIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eoMetpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE MPEICTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYXKAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJla BPaIICHHUS;

e OBJIAJICHUE METOJAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHS Ha M300paKeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU TMOHATHSMH O
MHOTOTpaHHHMKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajauy;
dbopMupOBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILLUIEHHUS];



e (dopmupoBanue GyHKIIMOHATHEHOU ITPAMOTHOCTH, PEIEBAHTHON T'€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus NIPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OINpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIHUPYET MPOTEKAaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a7a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0Opa30B M 3aja4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TONIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00I11ero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 1O TojaM OO0y4YeHus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENIbHO U MOCTYIATEIbHO, C
COOJTIO/IEHNEM TIPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJINCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieJIbHble M CKpelmuBarommecs npsMbeie. [lapaminensHOCTh NPSAMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHbIE INIOCKOCTH; CBOMCTBA MAapaJUIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHI HAa TJIOCKOCTU: TETPAdp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuIebHBIE W TEPHCHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHINKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OopeMa O MpsMOou
MEPIEHIUKYJIAPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOMl U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TJIOCKOCTH, MTPOEKIMS (PUTYPHI Ha TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYIISIPaX.

MHoOrorpaHHuKH

[loHaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
ycedéHHasi nupamMuaa. OJIEMEHThl TpU3Mbl W TnUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THPAMUJIa;, NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA U TPABHIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U MUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUPaMUIaX, HapaJlieTenuIe1ax, MpaBUiIbHbIX
MHOTOIPaHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MPABUWIBHOW MHPAMUJIBI, TEOpeMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HunuHapuyeckas MTOBEPXHOCTB, oOpasyromue LHUJINHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KoHyC: OCHOBaHUe U BepIIMHA, 00pa3yromias
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TII0CKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0IIA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHMK, ONTMCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
IPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[TonoGHbeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus MHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEUEHHUs 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. [lpocreitmiue 3agaun B
KOOpJMHATax. YTron Mexay BekropamMu. CKalsipHOE MNPOU3BEIECHHUE BEKTOPOB.



Beruncienne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHMS MPOrpaMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3NUYHBIX CTPYKTYp, SIBJICHHIA,
npolenyp TpaxIaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMYU 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKON UJICHTUYHOCTH, YBOKECHUS K
IIPOILJIOMY U HACTOAILIEMY POCCHUCKOM MaTEMATUKH, [ICHHOCTHBIM OTHOLLIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUKCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTrHUSX, cpepax
DKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTHUKEHNUN HAYKU U JIESATEIbHOCTHIO
Y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyAYLIETO.

JdcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB NCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MmacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON E€ATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, JTaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKON KyJIbTYpOW KakK CpPEICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL ~ OKpYXcanowe2o  Mupa;  NpUMEHeHue  J102UYeCKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpENECHUS  TOHATUW; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30BHIBATH  CYXKJICHHS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

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

e BbBIOMpaTh crmoco0 pemieHus y4yeOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT IO3HAHMS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIWE MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0OBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IIPOLlECCa, a TAKXKE BBIJBUTATh
IPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBIBIITH Ae(PUIMTHI HH()OPMAIUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO W3  HUCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLECHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0bOecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
Y LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3a/1a4i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa TTOUCK
pPELICHUs; CONOCTAaBIATh CBOM CYXKIECHUS C CYXACHUAMH JPYTIUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4Me U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh OPMAT BHICTYTICHHUS
C Y4€TOM 3ajay MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuH Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NEeSATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3AIMI0 COBMECTHOM  paloThI,
pacnpenensiaTh BUABI padOT, JOrOBapUBaThCA, OOCYKIaTh IMpoIlecC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» W UHBIC); BBINOJIHATH CBOIO YacTb pabOTHI H
KOOPJIMHUPOBAThH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOIMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATh ILJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHuUs
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABAaTEIbHOW pedaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OIMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBICHSTH
IPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKECHUS PE3yJIbTATOB AEATEIIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
T€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHIMU: MAPATIIETBHOCTh U MEPIEHANKYIISIPHOCTD MPSMBIX
Y ILUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIlOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEWHBIA Yrojl ABYTPAaHHOIO yrIjla; IpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IMpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaiesnenumnes, Kyo).

KnaccupummpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeICITUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO/ CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX O0OBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarsb 3aaun Ha HaxOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3uam Wiu
QITOpUTMaM, TPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABI IPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxOXKIAEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.

Bbrancnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX Y TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEANOIATrafoIINX HECKOJIBKO IIIar0B PEIICHHUs, €CITH YCIOBHS MPUMCHECHHS 3a1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIME TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTH TPUMEPHI MaTEMATHUYCCKUX 3aKOHOMEPHOCTEH B MPUPOJAE U
YKU3HH, PAaCIO3HABAThH MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPUYECKAs] TOBEPXHOCTb, OOpa3yOIIHE
AJIUHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIoue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEW  TeN  BpalleHUs,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAIASMU MOBEPXHOCTEH W 00bEMaMH
OAOOHBIX TEII.

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

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
buryp: BuI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXXEHHS BEKTOpa Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaaIoOT.

[IpumeHsTh paBUIIO Mapajvieaenunesaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPANHAT.

[IpumensTh reomeTpuueckue (HaKkThl J1s1 pEHIEHUS] CTEPEOMETPUUYECKUX 3a/1a4,
MPEANOJIaraloX HECKOIbKO IIaroB PEeIIEHUs, €CJIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

Pemate npocreiiliue reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTe€IbCTBO MaTEeMaTHYECKUX OTHOIICHHH U
HAXO0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTeHIIMEe MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3aj1ay.

[IpyBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyallUM W TPHUMEHSITh HM3yUYCHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJACIUPOBATh PEATbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSITHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKNUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 10 0 uommorexa [0
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | | Bbu6mmoteka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 0 | bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢37
5 MHororpanHuku 11 1 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1 1
DEMET MHOTOTPARIHIOB https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
7 I1 : 4 1 1
OBTOPEHUE: CEUCHUS, PACCTOSHUS U YTIJIbl hitps://m.cdsoo.ru/1c209¢37
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 6




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12 0 1
¢J1a Bpattetus https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 | bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I1O 34 3 4

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TIOHATHSI CTEPEOMETPHUU:
TOYKA, IpsiMast, TUIOCKOCTb,
npoctpancTBo. [IpaBuna
1 M300pakKeHHS Ha pUCYHKAX: 1 0 0 bubmorexa LHOK
P pueyH o 03.09.2024 | https://m.edsoo.ru/aecc77cd
HN300pakKeHHS TUIOCKOCTEH,
napauieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3KA
[TonsTHA: epecekaronuecs
2 MJIOCKOCTH, TEePeCceKaronuecs 1 0 0 bubmmorexa [JOK
- T1ep B 05.09.2024  https://m.eds00.ru/2d8a9¢c99
npsiMasi U MI0CKOCTh
[TonaTus: nepecekaromuecs
3 MJIOCKOCTH, TEePEeCeKarouecs 1 0 0 bubmmorexa [OK
> TeP B 10.09.2024  https://m.cdsoo.ru/db685¢73
npsiMasi U MI0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 0 0 bubnnoreka [JOK
PHUCYHKAX, HA TPOEKITMOHHBIX 12.09.2024  https://m.edsoo.ru/a63959ed
yepTrexkax
HauanpHabie cBeneHns o kyoe u

5 NUpaMUJIE, UX Pa3BEPTKU U MOACTH 1 0 0 bubmmorexa [TOK

PAMIAS, TX PasBep ACHH. 17.09.2024  https://m.edsoo.ru/b30dff38
CedeHust MHOTOTPAaHHUKOB




HavanpHbIe cBeieHHs 0 KyOe u

6 nupamMuie, X pa3BEPTKU U MOJIEIH. bubmmorexa [TOK
19.09.2024  https://m.edsoo.ru/3d8ffd32

CeueHust MHOTOTPAHHUKOB
[TonsiTre 06 akCHOMaTHYECKOM

7 MOCTPOEHUU CTEPEOMETPHHU: bubnnoreka [HOK
AKCUOMBI CTEPEOMETPUU U 24.09.2024 = https://m.edsoo.ru/OccSc4fe
CJIE/ICTBUS U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM

g IIOCTPOEHUHU CTEPEOMETPUHU: bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U 26.09.2024  https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUHU: bubnuorexa [JOK
AKCHUOMBI CTEPEOMETPUU U 01.10.2024  https://m.edsoo.ru/65¢6b106
CJIEJICTBUS U3 HUX
[Tonsatue 06 akcMOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPHHU: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPUU U 03.10.2024  https://m.edsoo.ru/258fc245
CJEICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX

1 B IIPOCTPAHCTBE: MEPECEKAIOINECs, bubnnoreka [JOK
MapajulesIbHbIE U CKPEIIUBAOIINECS 08.10.2024  https://m.edsoo.ru/1a2520f6
npsiMble
[TapayeabHOCTB NPSIMBIX U
IJIOCKOCTEH B MPOCTPaHCTBE:

12 rapasulesIbHbIE IIPSMBIC B bubmmorexa [OK

10.10.2024  https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE; N1APaLIEIBHOCTD
TPEX MPAMBIX




[TapannensHOCTh MPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6mmoreka [IOK

13
[TapamnenpsHOCTD NPSIMON U 15.10.2024  https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
14 VYTribl ¢ cOHanpaBiIEHHBIMU bubnnoreka [HOK
CTOpOHaMU 17.10.2024  https://m.eds00.ru/9f4071b9
1 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPaHCTBE 22.10.2024  https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnnoreka [JOK
MIPOCTPAHCTBE 24.10.2024 = https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: bubnnoreka [JOK
rnapajuielibHbIE TIJIOCKOCTH 05.11.2024  https://m.edsoo.ru/2e18f255
13 CaoiicTBa mapayyIeIbHBIX bubnuorexa [JOK
MIJIOCKOCTEH 07.11.2024  https://m.edsoo.ru/e504d656
IIpocreiimre npoCTpaHCTBEHHBIE
19 (GUrypsl Ha MJIOCKOCTU: TETPAD bubmorexa LIOK
P + TETPAD, 12.11.2024  https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
N bubmuorexa [JOK
20 I1
OCTPOCHHE CEetuH 14.11.2024 | https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 IT 7
OCTPOCHHG Ceemtd 19.11.2024  https://m.edsoo.ru/ec26feSd
KonTponbhas pabota no teme
2 "IIpsiMBIE U TUIOCKOCTH B bubnnoreka [JOK
npocTtpaHcTie. [lapasiensHOCTh 21.11.2024 = https://m.edsoo.ru/9a0a9%e56
NPSIMBIX U MJIOCKOCTEH"
[lepneHAMKYIIPHOCTH MPSIMOU U
23 HH(};)CKO(fH/I'}l"Ie pHeH WK lJ)'IH HbIE bubmorexa HOK
+ [EpeHMIyIFp 26.11.2024  https://m.edsoo.ru/b19f6a5d

IpsIMbIE B IPOCTPAHCTBE




24 [Ipsambie mapaiienbHbIie U bubnunoreka [JOK
MEPIECHANKYIISIPHBIE K INIOCKOCTH 28.11.2024  https://m.edsoo.ru/0ac11c95

)5 [IpsimMbIe mapasienbHbIe U bubnmoreka [JOK
MEePIECHANKYIISIPHBIE K MITIOCKOCTH 03.12.2024  https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepnesauKyJIspHOCTH bubnuoreka [IOK
IIPSIMOM U TNIOCKOCTHU 05.12.2024 = https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJISpHOCTH bubnnoreka [HOK
IIPSIMOM U INIOCKOCTH 10.12.2024  https://m.edsoo.ru/79165d15

)3 Teopema o npsimoit bubnuorexa [JOK
NEePHEHANKYJISIPHON MIIIOCKOCTH 12.12.2024  https://m.edso0o.ru/635¢5087

29 Teopema o npsmoit bubnuoreka [IOK
MEPIECHINKYJISIPHOMN TIIOCKOCTH 17.12.2024  https://m.edsoo.ru/bd3745f8

30 Teopema o npsmMoi bubnnoreka [JOK
NEePHEHANKYJISIPHON MIIOCKOCTH 19.12.2024  https://m.edsoo.ru/7d18834b
[lepieHIUKYNIAp U HAKIIOHHBIE:

31 pPacCTOsIHUE OT TOYKH 0 bubnnoreka [JOK
IIJIOCKOCTH, PACCTOSTHUE OT IIPSAMOM 24.12.2024  https://m.edsoo.ru/33c477d3
JI0 IIJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE:

By pPacCTOsIHUE OT TOYKH 0 bubnnoreka [JOK
IIJIOCKOCTH, PACCTOSTHUE OT IIPSAMOM 26.12.2024  https://m.edsoo.ru/66fefadd
JI0 IIJIOCKOCTH
[leprieHIUKYNISIp U HAKIOHHBIE:

3 paccTostHuEe OT TOYKHU 10 bu6mmorexa [IOK
IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM https://m.edsoo.ru/aSb7b8e3
JI0 IIJIOCKOCTH

34 [leprieHaUKYNISp U HAKIOHHBIE: bubnuorexa [IOK

PaCCTOAHUEC OT TOYKHU 0

https://m.edsoo.ru/dbee22bc




IIJIOCKOCTH, PACCTOAHUEC OT HpHMOﬁ
J0 IIIIOCKOCTH

VYTIBl B IPOCTPAHCTBE: YTOJI MEXKIY

bubmuorexa [JOK

35
MPSMOU U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHENHBIN Yroj bubnuoreka [IOK
JBYTPAHHOI'O yTIiia https://m.edsoo.ru/5fa0b3ce
7 JByrpaHHbI{ yroJ, JMHEHHBIA Yol bubnnoreka [HOK
JIBYTPAHHOI'O yTiIa https://m.edsoo.ru/c7c777ed
[lepneHAKYISIPHOCTD MJIOCKOCTEM:
38 MPU3HAK NEPIEHIUKYISIPHOCTH bubmmoreia LIOK
p p f[ yip https://m.edsoo.ru/ec3e2da3
JBYX ITOCKOCTEH
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:
39 MPU3HAK NEPICHIUKYISIPHOCTH bubnmorexa LIOK
p P f[ YIp https://m.edsoo.ru/ed9e2a8e
JBYX ITOCKOCTEH
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:
40 1| §3Half[ neyneg WKYJIAPHOCTH bubmorexa LIOK
p P f[ yip https://m.edsoo.ru/ba75dc57
JIBYX TTOCKOCTEH
41 Teopema o0 TpE€X nepneHaUuKyIApax bubmmorexa LIOK
p p p JHKYTIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpE€X nepneHauKyIsIpax bubnmorexa LOK
P pex HEPHEHAMIYIAP https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX mepHneHANKYIApax bubmmoreia LIOK
P pex feprenicyIp https://m.edsoo.ru/9f246736
KonTponbhas pabota no remam
44 "IlepneHUKYIIPHOCTD NMPSAMBIX U bubanoreka [JOK

mockocteil" u "Yriael Mexy
MPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3




ITousrue MHOI'OI'paHHHKA,
OCHOBHBIC 3JICMCHTbBI

bu6mmoreka [JOK

4 MHOTOTPAHIIEa, BRIIYICIHIC 1 hitps://m.edsoo.ru/2d24e873
HEBBIMTYKJIbIE MHOTOTPAaHHUKH;
pa3BEPTKA MHOTOTPaHHHKA
[Ipusma: n-yronpHast Ipu3Ma;
rPaHU U OCHOBAHUS MPU3MBI;

46 npsiMasi U HaKJIOHHAs MPU3MBI; ngﬁ;;f;;gg};a d63ad
OOKOBAas U TOJIHASI TOBEPXHOCTh
MIPU3MBI

A7 [Tapannenenunen, npsMOyroOIbHBIHI bubnnoreka [JOK
NapasulesIenuIle]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuia: n-yroipHas nupamua,
TPaHU ¥ OCHOBAHUE MTUPAMUJIBI;

48 OOKOBas U MOJIHASI IOBEPXHOCTh E;If::l;l;f;{siggiblc 4035
MUPAMU/JIBL; PABUIIbHAS U
yCeuy€HHas nupaMuia
[TpaBuIIbHBIE MHOTOTPAaHHUKHU:
MOHSTUE TPABUIBHOTO
MHOTOTPaHHHKA; MPaBUIbHAS

49 npu3Ma ¥ MpaBUIbHAS TMPAMHJIA; ngsj?;l;f;;gg/léﬂcg%s
MpaBUJIbHAS TPEYTOJIbHAS
nipamMuia ¥ MPaBIIIBHBIA TETPAdIP;
KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOTpaHHHUKaX: OKTa’dp, E:fj;;f;igﬁio ¢dd5bf
JOJICKAdAP U UKOCAIIP.

51 CummeTpusi B IpOCTPAHCTBE: bubnmuorexa [JOK

CUMMCTpPUS OTHOCHUTCIIBHO TOYKH,

https://m.edsoo.ru/b9e777d9




MPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B MUPaAMUIAX,
napajuiejaenuneaax, npaBuiIbHbIX

MHOTOTPaHHHUKAX
Brruncnenue 2J1eMeHTOB
52 MHOTOIPaHHHUKOB: péOpa bubmmorera [IOK
p - beopa, https://m.edsoo.ru/6¢cdbecef
JUArOHAJIH, YTITBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSMOM
. bubmuoreka [JOK
53 MPY3MBI, TUIOIA/Ib OCHOBAHUH,
. https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
MTOBEPXHOCTH MPaBUIHLHOM
54 MMUPaMUIBI, TEOPEMA O IIIOIIAIN bubnnorexa LIOK
p ;H » TEOP Hl A . https://m.edsoo.ru/5603e30b
OOKOBOI OBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI
55 KonrponbHas pabora no reme bubnnoreka [JOK
"MHororpaHHukm" https://m.edsoo.ru/a95f5c04
bu6mmoreka [IOK
56 IT 0 00BE
OTATHE 01 OBBEME hitps://m.eds00.ru/7ad0020b
bu6mmoreka [IOK
57 O0Bé
PEM TTHPaMHIET https://m.eds00.ru/235171b3
bubmuorexa [JOK
58 O0BEM TUpPaMUIbI
p A https://m.edsoo.ru/f47dfefd
bubmuorexa [JOK
5 O05é
? HEM TTHPAMH/IH! https:/m.eds00.ru/79¢10312
b K
60 O06bEM upamMu/Ibl nomorexa 110

https://m.edsoo.ru/2faadc3f




bu6mmoreka [IOK

01 O0bem pusvbl https://m.edso0.ru/79853608
. bubnmoreka [JOK
62 O0bem npuavl https://m.edsoo.ru/1053890
" bubnmoreka [JOK
63 OObEM MpH3MEL https:/m.edsoo.ru/482d3f51
64 KonTtponpHast pabora o Teme bubmumorexa [IOK
"O0BbEMBI MHOIOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTopenue, 0600mIEHNE
65 CHUCTEMAaTH3aLIMs 3HAHUH. bubmuorexa [JOK
IToctpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
CHUCTEMAaTH3aLMs 3HAHUH.
Brluncnenue paccTosHAN: MEXIY
66 JIBYMSI TOUKaMH, OT TOYKH JI0 bubmorexa LOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIIOCKOCTH,
MEXy CKPEIUBAIOIIUMUCS
TPSIMBIMH
bu6mmoreka [IOK
67 Hrorosas koHTpoIbHas padoTa https://m.edso0.ru/b9146bc0
[ToBTOpEeHnue, 06001EeHNE
CHCTEMAaTH3alMsl 3HAHUH.
Brruncnenue yriioB: Mexay Bu6morexa [IOK
68 CKPELIUBAIOIINMHUCS TPSIMBIMH,

MEXy MPSIMOI U MJIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU

https://m.edso0.ru/56765e8b




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
0
JJ;H Tema ypoxka Beero KonrTpoabsubie IIpakTuueckue f/II:;:eHI/IH :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
Cdepa u map: ueHTp, pajanyc,
1 JMaMeTp; TUIOIIAAb TOBEPXHOCTH 1 0 0 bubmmorexa [IOK
https://m.edsoo0.ru/0341bc2b

chepnl

BsanmMHuoe pacrionosxeHue cepsl

’ 1 IIJIOCKOCTH, KacaTeIbHas | 0 0 bu6mmoreka [IOK
IUTOCKOCTH K cdepe; TIIoaab https://m.edsoo.ru/bed12a43
cepsr

3 N3o0pakenue cdepsl, mapa Ha | 0 0 bubnnoreka [JOK
iockocTd. CedeHus mapa https://m.edsoo.ru/bc 1572
HunuHapuyeckass HOBEPXHOCTb,

4 o0pa3yromiue UIHHIPIYECKON | 0 0 bubnuotexa [JOK
MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
UUJIUHAPUYECKON TOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 och; | 0 | bubnnoreka [JOK
ILIOMIA b OOKOBOM U MOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mockocTy. Pa3séprka nunuHapa.

6 CeueHust HHIKMH]IPA (TUIOCKOCTBIO, | 0 0 bubnuorexa [JOK

napanielbHOW Win
NepHeHIUKYISPHOM ocH
HWIMH]IpA)

https://m.edsoo.ru/016e25eb




Konnueckas MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME U BEpIINHA,

8 o0pa3yrolas 1 ocb; IJIOMAAb bubmmorexa [TOK

Ny . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yolne u Bu6miorexa LOK
9 BBICOTA; OCHOBaHUS U OOKOBast
https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune konyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [HOK
napasuieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOASILIEH Yepe3
BEPIINHY)

1 KomOunarus Ten BpateHus u bubnuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCaHHbBIN

2 okoJto chepsl; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 [Tonsitne 06 06pEMe. OCHOBHBIE bubnmoreka [JOK
CBOMCTBa 00BEMOB Tl https://m.edsoo.ru/26a03fb7

N bubnmoreka [JOK
14 OOBEM LITHHpa, KOtTyca https://m.edsoo.r/5513d87h
15 O0BEM mrapa u omaas chepsl bubmorexa [TOK

https://m.edsoo.ru/d189bde2




[TonoGHble Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIAISIMU

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cf1eb
MOAOOHBIX TEN
KoHnTposbHast paboTta 1mo Temam
17 "Teina Bpamenus" u "O0beMBI Bubmaorexa ITOK
" pattt https://m.edsoo.ru/4a33a8ab
TEIl
13 Bekrop Ha miockoct u B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnosxeHue U BEIUUTAaHUE BEKTOPOB bubmmorexa LHOK
p https://m.edsoo.ru/23f4f089
bub OK
20 YMHOKEHME BEKTOPA HA YUCIIO nommoreka L
https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa o Tpém
21 HEKOMIIJIaHapHBIM BEKTOpaM bubmmorexa LHOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenne 3amay, cBI3aHHBIX C
22 IpUMEHEHHUEM IIPaBII IEUCTBUHA C bubmorexa LHOK
P PaBi A hitps://m.eds00.ru/5a827900
BEKTOpaMHU
KoopannaTtHO-BEKTOPHLINA METO
23 I I/Ip elIeHUuN reOMep NYECKUX ’ bubmmorexa [IOK
pHp P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsimoyronbHas cuctema
KOOpPJUHAT B IPOCTPAHCTBE.
P poctp bubnmoreka [JOK
24 KoopanHats! BekTopa.

[Ipocreiimue 3anaum B
KOOpauHaTax

https://m.edsoo.ru/48db7058




YTr01 Mexay BEKTOpPaMHU.

bu6mmoreka [IOK

25 CKanipHOe MPOH3BEACHHE https://m.edsoo.ru/725effc4
BEKTOPOB

26 Bbluncnenue yrioB Mexy bubnmoreka [JOK
NPAMBIMU U IIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KontponbHast pabora o Teme

27 "BeKTOpbl M1 KOOPAUHATHI B bubmmorexa [IOK

" https://m.edsoo.ru/77c22fcS

MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IMICHNE U

)3 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHbBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpeHnue, 0600IMICHNE U

29 CUCTEMATH3aLMs 3HAHUMN. bubmnorexa LIOK
OcHoBHbIE GUTYPHI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca INIaHUMETPUN
[ToBTOpenue, 06001IeHUE U

30 cHUCTeMaTH3aIlns 3HaHWi. 3a/1auu bubmuoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpenue, 06001IeHUE U

31 cHUcTeMaTH3allusl 3HaHUi. 3a1auu bubmuorexa [JOK
IULIAHUMETPUH U METOBI NX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHnue, 06001IeHNE U

1 cUCTEeMaTu3aIus 3HaHUM. bubnmoreka [JOK

OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTepEOMETPUHN

https://m.edsoo.ru/74b2ad91




bu6mmoreka [IOK

33 Wrorosas KoHTpOJIBbHASA paboTa 1
https://m.edsoo.ru/ec24dfc?
34 [ToBTOpenue, o6o0IIeHNE U | bubnunorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka: anreOpa 1 Hagajia MaTeMaTHYECKOTO aHAIN3a, TeOMETPHSI.
I'eomerpus. 10-11 kmaccer:

y4ae0. 11 001eo0pa3oBaT.opranu3aiuii: 6a3oBblil u yriryosr. yposau / [JI.C.
ATtanacsH, B.®.

byry3os, C.b. Kagomues u np.].- 5-e uza.-M.: Ilpocsenienue, 2018;

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

N3yuenue reomerpuu B 10 — 11 kmaccax: Meroj. peKoMeH1alluu K y4eo.:
Kn. s yaurens/

C.M. CaaksH, B.®. byry3os.- M.: [Ipocsemenue, 2003; Caaksn C. M.
['eomeTpus.

[Toypounsie pazpabotku. 10—11 kmaccer : C. M. Caaxksn, B. @. byty3os. — M.
:IIpocBemenue, 2015;

3uB b.I'. ['eomerpus. nnpaktuueckue Mmatepuaisl. 10 kinacc: nocodbue ass
o011e00pa3oBar. opranu3anuii: 6a3oBbii U yrayos. posuu / b.I'. 3uB. — M.:
[Ipocsenienue, 2014;

3uB b.I'. 'eomeTpus. JImmaktrnueckue Matepuaisl. 11 kimacce: mocobue mis
oOmreoOpa3oBar. opranuzanuii: 6a30Bbii U yriay6:s. posuau / b.I'. 3uB. — M.:

IIpoceenienue, 2014;



3amauum o reomeTpun. 7 — 11 kiaccer: yue6. mocobue mist o01eoOpaszonar.
opranuzauuii / b.I'. 3us, B.M. Meiinep, A.I'. baxanosckuii. — M.: IIpocBenienue,

2018;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

VYuu.py — uHTE€paKkTUBHAs oOpa3oBaTeabHas oHyaiH-atdopma (https://uchi.ru/)
SAKnacc — uudpoBoit 00pazoBaTeNbHbIN pecypc IS KO
(https://www.yaklass.ru/)

OO0pa3oBarenbHbIN NOPTAJ AJIs HOATOTOBKU K SK3aMEHaM
(https://ege.sdamgia.ru/)

Poccuiickas anextponnas mkona (https://resh.edu.ru/)

WNurtepakTuBHas paboyas TeTpaab
(https://edu.skysmart.ru/promo/unschoolhomework)

OTtkpsiThiil 6ank 3aganuilt EI'D (http://os.fipi.ru/tasks/2/a) - Cratl'pag

(https://statgrad.org/)
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