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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro o0IIero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (opMHUpOBaHUS (YHKIHOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust sIBAsIETCS OJAHMM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUM U MOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUMN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTH.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(PECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY aKTyajbHa 3ajada
dbopMupoBaHus y  OOYyYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C ITPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHMSI, CBA3aHHbBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmKeHHe LenM OCBOCHHS MPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXAIOIIUM MHPOM,;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QITOPUTMAMHU  PELIEHUS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHUN, KPUTUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITUIA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsX U MPU U3YUYECHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH IMOJYYECHHBIE PE3YyJIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ad HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a NPOBOAMUTCS C OMOPOM HaA HArISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsitMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUIN
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJTIO/IEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIEC 3HAHUS BKIIIOYAIIMCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TNapajUie/ibHble TMpsAMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apajielbHbIE TUIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocte. [Ipocreiiiirie mpocTpaHCTBEHHbIE (GUTYPHI HAa TJIOCKOCTH: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSIMOM U IUIOCKOCTH, TeopeMa O NpsSiMoM
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, TPOEKIIMS (PUTYPHI HA MIIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCcTel. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE NMUPAMUbI, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, NpaBUIIbHAs TPEYroJibHash MUpPaMHUAA W MPaBUJIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJEMEHTH CHAMMETPUU B MUPAMUIAX, MApAJIIEIEIUIIE1ax, IPABHUIIbHBIX
MHOT'OTPaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MPABWIBHOM NHPAaMUJIBI, TEOpeMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue HWJIAHAPAYECKOM
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KoHyc: ocHOBaHMe U BepIInHa, 00pa3yromias
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

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

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATax. YTol Mexay Bekropamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpPaMMBI yueOHOTo TMpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyayLIETrO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTHIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHUE MPHUPOJTHON M COIMAIbHOMN
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
TIOCJICJICTBUM JUISI OKPYKarOIIEH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH IS PA3BUTHS IHUBUIM3AIMH; OBJAJICHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynUpoBaTH W MPeoOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN 1 TIPOTUBOPEUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BATHh BOMPOCHI KaK MCCIENAOBATENBbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
NPOBENEHHOTO HAOJIOJEHUSA, WCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

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

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTH MH(OOPMALINHY, JAHHBIX, HEOOXOAMMBIX JIJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

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

e CTPYKTYpUPOBaTh MH(POPMALIMIO, NPEICTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBUIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



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

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW U MHIUBHUAYaIbHON
paboOThl MpU pelIeHuH Y4eOHBIX 3a/Jay; MPUHUMATh I1€JIb COBMECTHOU
JESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CYXI€HHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBHUS C IPYTUMH YJIEHAMH KOMaH 1bl; OLICHUBATh
KaueCTBO CBOEro BKJaJga B OOMMA MOPOAYKT IO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue

CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysabTara
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yjibTaTa IEIM U YCJIOBUSIM, OOBICHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHHM M CIEACTBHS U3 HHUX IPU PELICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPaHHBIM yroj, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

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

Pacrio3HaBaTh OCHOBHBIE BHAbl MHOTOIPAaHHHUKOB (NHpaMUIa; NpU3MAa,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TApaJICICIUIIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO NPSIMOM, OT TOYKM [0 IJIOCKOCTH, MEXKAY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPsIMOM M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPeACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallUl W TPUMEHSTh H3yUYCHHbIE TOHATHS B MPOIECCE IMOUCKA peIICHUsS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXK/IEHUEM F€OMETPUUYECKUX BEITUYHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUJIMHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJI0, OCHOBAaHUE ILIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHASS B MHOTOTPAHHUK WUJTU TEJIO BpPaICHUSI.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIIICHHUS.



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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPANHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

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

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUU U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedIIne POTPaAaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMEHATh MONYYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIU3HpPOBATh PEAIbHbBIC
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajreopsl; pemarhb
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bubmuoreka [IOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/7f43ef2c
9 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/7f43ef2c
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/7f43ef2c
bubmmoteka IIOK
4 VYTriel MEXAY IPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edsoo.ru/7f43ef2c
bu6nmorexa LIOK
> MuororparHiKit 1 1 https://m.edsoo.ru/7f43ef2c
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/7f43ef2c
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YTJIbI 4 1 bubmmorexa [TOK
p ' P A https://m.edsoo.ru/7f43ef2c
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
bu6nmoreka [IOK
1 Tena ppaters 12 https://m.edsoo.ru/7f43ef2c
N bubnuoreka [{OK
2 O0nemsr Ten > L https://m.edsoo.ru/7f43ef2c
bubnunoreka LIOK
B 1 1
3 €KTOPBI U KOOPJIUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/7f43ef2c
4 [ToBTOpeHue, 06001mEeHNuE, 7 1 bu6nunorexa LIOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/7f43ef2c
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTH,
npoctpaHcTso. [IpaBuna
1 M300pakKeHHs Ha pUCYHKAX: 1 bubmmorexa [JOK
P pueyit o https://m.edsoo.ru/7f43ef2c
M300paKeHHS TNIOCKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka
[TonsaTus: nepecekaromuecs
2 TUTOCKOCTH, TTEPECEKAOIIHECs 1 brbmmorexa LTOK
- 11ep https://m.edsoo.ru/7f43ef2c
npsiMasi ¥ IJI0CKOCTh
[TonsTHS: MEepecekaronecs
3 TUTOCKOCTH, TTEPECEKAOIIHECs 1 bubmmorexa LIOK
> T°P https://m.edsoo.ru/7f43ef2c
npsiMasi ¥ IJI0CKOCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubmuortexa [IOK
pUCYHKaX, Ha IPOEKIIHMOHHBIX https://m.edsoo.ru/7f43ef2c
gepTeKax
HauanbHble cBefieHHs 0 KyOe u

, bubnuotexa [JOK

5 nupamusIe, MX pa3BEPTKH U MOJIEIH. 1

CeueHHs MHOTOT PaHHUKOB

https://m.edsoo.ru/7f43ef2c
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HavanbsHbie cBeieHus 0 KyOe u

6 nupamujie, uX pa3BEPTKU U MOJIETIH. bubmmorexa LIOK
https://m.edsoo.ru/7f43ef2c

CeueHust MHOTOTPaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM

7 MOCTPOEHUU CTEPEOMETPHUU: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIEICTBUSA https://m.edsoo.ru/7f43ef2c
U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

8 MMOCTPOEHUH CTEPEOMETPHHU: bubnnorexa [JOK
AKCUOMBI CTEPEOMETPUU U CIEICTBUS https://m.edsoo.ru/7f43ef2c
U3 HUX
[TonsiTre 06 akCHOMATHYECKOM

9 MIOCTPOEHUH CTEPEOMETPHHU: bubnnorexa [JOK
AKCUOMBI CTEPEOMETPUU U CIEICTBUS https://m.edsoo.ru/7f43ef2c
U3 HUX
[TonsiTHE 006 AKCHOMATHYECKOM

10 IIOCTPOEHHUHU CTEPEOMETPUU: bubmuoteka [IOK
AKCUOMBI CTEPEOMETPHUU U CIEICTBUS https://m.edsoo.ru/7f43ef2c
U3 HUX
B3aumHoe pacnonoxeHue npsmMbix B

1 IIPOCTPAHCTBE: NIEPECEKAIOIINECS, bubmuoteka [IOK
MApAIUIECIIBHBIE U CKPEIIUBAOIINECS https://m.edsoo.ru/7f43ef2c
psIMbIE
[TapannenbHOCTh MPSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:

12 napaJuleJIbHbIE IPSIMBIE B bubmmorexa [OK

MPOCTPAHCTBE; MAPALIETBHOCTh TPEX
PSMBIX

https://m.edsoo.ru/7f43ef2c
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[TapamienbHOCTD IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubnunoreka LIOK

13
[TapannenbHOCTh NPSIMON U https://m.edsoo.ru/7f43ef2c
IJIOCKOCTH
14 VYriibl ¢ cOHanpaBlIeHHBIMU bubmmoreka [JOK
CTOPOHAMU https://m.edsoo.ru/7f43ef2c
VYron Mexay npsMbIMHU B bubnmnoreka HOK
15
MIPOCTPAHCTBE https://m.edsoo.ru/7f43ef2c
Yroa Mexay npsiMbIMU B Bu6mmoteka [JOK
16
MPOCTPaHCTBE https://m.edsoo.ru/7f43ef2c
17 [TapannenbHOCTb MIIOCKOCTEH: Bu6mmoteka [JOK
napasuiesibHbIE TIIOCKOCTH https://m.edsoo.ru/7f43ef2c
18 CBoiicTBa napayyieIbHbIX bubnnoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/7f43ef2c
IIpocreiinne mpoCcTpaHCTBEHHbIE
19 (bII;r bl Ha nnoI::KocI;H' TETpad bubmroreka LTOK
P + TeTPasp, https://m.edsoo.ru/7f43ef2c
KyO, mapasienenumnes
bubmmoteka IIOK
20 IT i
OCTPOCHHE CEACHIH https://m.edsoo.ru/7f43ef2c
bubnmorexa LIOK
21 IT i
OCTPOCHHE CEaCHuH https://m.edsoo.ru/7f43ef2c
KonTpomnpHas pabota mo Teme
29 "ITpsiMbl€ M TUIOCKOCTH B bubmuortexa [IOK
npoctpancTse. [lapaiiensHOCTH https://m.edsoo.ru/7f43ef2c
MPSIMBIX U MIJIOCKOCTEN"
[lepnieHAMKYIAPHOCTD MPSAMOUN U
PHESHIHEYTP P but6mmoreka [IOK
23 MJIOCKOCTH: MEPIIECHIUKYIISIPHBIE

IpsIMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/7f43ef2c
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24 [Ipsimble napasuienbHble U Bu6muoteka [JOK
MEePIECHANKYJISIPHBIE K MITIOCKOCTH https://m.edsoo.ru/7f43ef2c

o5 [IpsimMble napaienbHbIe U bubnnoreka [JOK
MEPIECHINKYIISIPHBIE K NIOCKOCTH https://m.edsoo.ru/7f43ef2c

26 [Ipu3Hak nepneHauKyIspHOCTH bubmmoreka [JOK
NPSMON U TNIOCKOCTH https://m.edsoo.ru/7f43ef2c

97 [Ipu3Hak nepneHuKyIsipHOCTH Bu6mmoteka [JOK
MPSIMOM U TNIOCKOCTH https://m.edsoo.ru/7f43ef2c

28 Teopema o npsmoit bubnuoreka [IOK
MEPIECHINKYIISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7f43ef2c

29 Teopema o npsimoit bubmmoreka [JOK
NEepPHEHANKYJISIPHON III0CKOCTH https://m.edsoo.ru/7f43ef2c

30 Teopema o npsmoit Bu6mmoteka [JOK
MEPIECHINKYJISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7f43ef2c
[lepnieniuKynsip ¥ HAKIOHHBIE:

31 paccTosiHue OT TOYKHU JI0 ITIOCKOCTH, bubnnorexa [JOK
paccTostHue OT MPSAMOU 10 https://m.edsoo.ru/7f43ef2c
IJIOCKOCTH
[TepnieHUKYNIsAp ¥ HAKIOHHBIE:

32 paccTosiHue OT TOYKHU JI0 ITIOCKOCTH, bubnmnorexa [JOK
paccTostHue OT IPSIMOU 10 https://m.edsoo.ru/7f43ef2c
MJIOCKOCTH
[leprienaAuKyNAp ¥ HAKJIOHHBIE:

33 paccTosiHUE OT TOYKHU J0 IUIOCKOCTH, bubmuortexa [IOK
paccTostHue OT IPSIMOU 10 https://m.edsoo.ru/7f43ef2c
MJIOCKOCTH

34 [IeprieHAUKYISp U HAKIIOHHBIE! bu6muoreka [JOK

PACCTOSAHUC OT TOYKHU O INIOCKOCTH,

https://m.edsoo.ru/7f43ef2c
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paccrosiHue OT NPSAMOU 110

IIJIOCKOCTH
VYrael B IPOCTPAHCTBE: YOI MEXKIY bubnmnoreka HOK
35 .
IIPSIMOM U INIOCKOCTBIO https://m.edsoo.ru/7f43ef2c
36 JIByrpaHHBIN yroJi, TMHEHHBIN Yroj bubmmoreka [JOK
JIBYTpaHHOIO yrija https://m.edsoo.ru/7f43ef2c
37 JIByrpaHHbIi yroJ, TUHEHHBINA yroi Bu6mmoteka [JOK
JIBYTPaHHOIO yrIjia https://m.edsoo.ru/7f43ef2c
IlepneHAUKYIAPHOCTD MIIOCKOCTEM:
38 N IESHaIf[ Heyneg UKYIISIPHOCTHU 1B bubmrorexa LIOK
p Up AHIYIAD ABYx https://m.edsoo.ru/7f43ef2c
MJIOCKOCTEH
[lepneHAMKYISIPHOCTD MIIOCKOCTEM:
39 MPU3HAK MEPIICHIUKYIIPHOCTH JIB bubmmorexa LIOK
P Up AEYIAD ABY% https://m.edsoo.ru/7f43ef2c
MIJIOCKOCTEH
[lepneHAMKYISIPHOCTD MIIOCKOCTEM:
40 1} I§3Ha1<n neyneg UKYJISIPHOCTH JIB bubmroreka LTOK
P vp AMEYIAD ABYX https://m.edsoo.ru/7f43ef2c
MJIOCKOCTEMN
41 Teopema o0 TpEX NEpHEHAUKYIAPAX bubmroreka LTOK
p P PHCHAMKY AP https://m.edsoo.ru/7f43ef2c
42 Teopema o0 TpEX NEpHEHAUKYIApAX buomrorexa LIOK
P P PHCHAMKY AP https://m.edsoo.ru/7f43ef2c
43 Teopema o0 TpEX NepHEHAUKYIAPAX bromrorexa LIOK
P P PHICHAMKY AP https://m.edsoo.ru/7f43ef2c
KonTponsHas pabora o Temam
44 "IlepieHAUKYJISPHOCTD MPSIMBIX U bubmuortexa [IOK

rmiockocte" n "YTiel Mexy
IPSIMBIMU U TIOCKOCTSIMH"

https://m.edsoo.ru/7f43ef2c
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Ilonsarue MHOI'OrpaHHHUKa, OCHOBHBIC
OJIEMCHTEI MHOI'OI'paHHUKa,

45 BBITTYKJIbIC U HEBBITYKJIbIC bubmmorexa [JOK
B https://m.edsoo.ru/7f43ef2c
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA
[Ipu3ma: N-yronpHas mpu3ma; rpaHu
Y OCHOBaHUS IPU3MBI; IIpsiMasi U bubmmoreka [JOK
46
HaKJIOHHAs TPU3MBI; OOKOBas U https://m.edsoo.ru/7f43ef2c
MOJIHAS! TOBEPXHOCTH MPU3MBI
47 [Tapamnenenurnen, TpsIMOYTOJIbHBIN bubmmoreka [JOK
napasulesIenuIle]l U €ro CBOMCTBa https://m.edsoo.ru/7f43ef2c
[Tupamuna: N-yroipHas mupamua,
TPaHU U OCHOBAHUE IMHPAMHUJIBI;
48 OOKOBas ¥ OJTHASI TOBEPXHOCTh bubmmorexa LIOK
N https://m.edsoo.ru/7f43ef2c
MTUPAMHU/IBI; IPABUJIbHAS U yCeUEHHAS
UpaMuJIa
[TpaBuIIbHBIE MHOTOTPAHHUKHU:
MOHSITHE TTPABWIIEHOTO
49 MHOTOTpaHHMKA; MPaBUIIbHAS bubmuoteka [IOK
IIPpU3Ma U NPaBUJIbHAS IUPAMHU/JIA; https://m.edsoo.ru/7f43ef2c
NpaBUJIbHAS TPEYToJIbHAS MHPAMUIA
Y TIPaBUIBHBINA TETPAdIP; KYO
[IpencraBnenue o mpaBUIbHBIX
50 MHOTOTpaHHHUKAX: OKTadIp, bubmmorexa LIOK
https://m.edsoo.ru/7f43ef2c
JOJICKAd TP U MKOCAIP.
CumMeTpus B IPOCTPAHCTBE:
51 CUMMETPHSI OTHOCUTEIIBHO TOYKH, bubnmnorexa [JOK

IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUHU B IUPAMUIAX,

https://m.edsoo.ru/7f43ef2c
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napauiejicnmicaax, rmpaBUJIbHbIX
MHOTI'OI'PaHHHUKax

Briuucienue 2i1eMeHTOB

bu6nmoreka [IOK

2 b
> MHOTOIPAHHHKOB: pEOpa, Anarona, https://m.edsoo.ru/7f43ef2c
YTJIbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSIMOM
53 MIPU3MBI, TUIOIIA b OCHOBAHUM bubmorexa [JOK
p ’ Haa . ’ https://m.edsoo.ru/7f43ef2c
TeopemMa 0 OOKOBO MTOBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MTPaBUIHLHOM
54 MUPaMHUJIbl, TEOPEMA O TIIOIIAIN bubmorexa HOK
p fl » TOP m g . https://m.edsoo.ru/7f43ef2c
OOKOBOM TOBEPXHOCTH YCEUEHHOMN
MU PAMHU/TBI
55 KonrtponbHas pabora no reme bubmuoteka [IOK
"MHororpaHHuku" https://m.edsoo.ru/7f43ef2c
, bubnuoreka [{OK
>0 Homsrue 06 0breme https://m.edsoo.ru/7f43ef2c
n bubnuoreka [{OK
57
OObEM nHpavH b https://m.edsoo.ru/7f43ef2c
N bubmuoreka [{OK
58 OOBEM mupamu el https://m.edsoo.ru/7f43ef2c
N bubmuoreka [{OK
59 06
DEM TTHpAMIH https://m.edsoo.ru/7f43ef2c
N bubnuotexa [JOK
60 06
DEM TTHpAMIH https://m.edsoo.ru/7f43ef2c
61 O0BEM TPU3MBI bubmorexa I[JOK

https://m.edsoo.ru/7f43ef2c
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bubnunorexa LIOK

62 OOBEM npH3MbI L https://m.edsoo.ru/7f43ef2c
N bu6nmoreka [IOK
63 OOBEM npH3MbI L https://m.edsoo.ru/7f43ef2c
64 KonTponbhas pabota no teme 1 bubnmoreka [JOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/7f43ef2c
[ToBTopenue, 06001IEeHNE
65 CHCTEeMaTH3aIrs 3HaHHH. 1 bubnuorexa [{OK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/7f43ef2c
MHOTOI'PAaHHHUKE
[ToBTopenue, 0600IEHNE
CUCTEMAaTH3aLMs 3HAHUH.
Boruncnenue pacCTOSHUIA: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKH J10 1 buGnuorexa [IOK
N https://m.edsoo.ru/7f43ef2c
IPSIMOM, OT TOYKHU JI0 TIIOCKOCTH,
MEXy CKPEIUBAIOIUMUCS
IPSIMBIMU
bubnmorexa LIOK
67 HToroBast KOHTpoONbHAs paboTa 1 https://m.edsoo.ru/7f43ef2c
[ToBTOpenue, o6o0IIeHNE
CHUCTEMaTH3aIus 3HAHHH.
BrluncieHue yrioB: MEex,
68 CerHH/IBaIOIHZIrMI/ICSI npsm/I[zMH, 1 bubmmorexa [IOK
N https://m.edsoo.ru/7f43ef2c
MEX]Ty MPSMOH | IJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKTY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O 68

[MPOT'PAMME
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11 KIIACC

KosnuuyectBo 4yacos DJIEeKTPOHHBIE
Jara nuppoBbIe
Nem/m | Tema ypoka Konrtpoasnbie Ilpakruueckue p
Bcero u3yueHusi oOpa3zoBaTejbHbIe
padoThI padoThI
pecypcbl

1 Cdepa u map: UeHTp, paanyc, TUaMeTp; 1 bubnuotexa [HOK
TIJIOIA b TTOBEPXHOCTHU ChEephI https://m.edsoo.ru/7f43ef2c
B3aumnoe pacnionoxenne chepsl u

bubnnoreka IIOK
2 IUIOCKOCTH, KacaTelIbHas IIIOCKOCTE K 1
https://m.edsoo.ru/7f43ef2c
cdepe; mromanb chepsl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnmnoreka HOK
miockoctd. CedeHus mapa https://m.edsoo.ru/7f43ef2c
[{unuHapryeckas MOBEPXHOCTb,

4 o0pa3yroue UIHHIPHYECKON 1 bubnmnoreka [JOK
MIOBEPXHOCTHU, OCh LIMIIMHIPUYECKON https://m.edsoo.ru/7f43ef2c
IIOBEPXHOCTHU
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bubnmnorexka HOK
I0MIa/1b OOKOBOM M MOJHOMN https://m.edsoo.ru/7f43ef2c
MIOBEPXHOCTHU
N306paxeHne HUINHAPA HA TIIOCKOCTH.

Pa3Béprka uununapa. Ceuenus
. bubnuotexa [JOK
6 MUIMHJPA (TUTOCKOCTBIO, MapalieTbHON 1

WJIU MEPIICHIUKYISIPHOU OCH
HUAJTUHIPA)

https://m.edsoo.ru/7f43ef2c
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Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMIEeCKOM

bu6nuoreka [JOK

7
MMOBEPXHOCTH, OCh U BEPILIHHA https://m.edsoo.ru/7f43ef2c
KOHUYECKOU OBEPXHOCTHU
Konyc: ocHOBaHue u BepivHa,

8 o0pa3yrorias ¥ 0Ch; IIOMAas OOKOBOM bubmmorexa LJOK

pasy vm ’ e https://m.edsoo.ru/7f43ef2c
Y TIOJTHOW TTOBEPXHOCTH
Yceu€HHbBIH KOHYC: 00pa3yoIue U
9 BBICOTA; OCHOBaIZHs[ u gox?;)aﬂ bubmmorexa [TOK
’ https://m.edsoo.ru/7f43ef2c
MTOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
10 (TUTOCKOCTHI0, MapajuIeIbHON bubmorexa LHOK
> 18P https://m.edsoo.ru/7f43ef2c
OCHOBAHHUIO, U MIIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)

1 KomOunanus ten BpaiieHus u bubnmnoreka HOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/7f43ef2c
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B brbmmorexa LTOK

PPl 60ePa, https://m.edsoo.ru/7f43ef2c
MHOTOTPaHHHK WM B TEJIO BPALCHUS

13 [Toustue 06 06BEMe. OCHOBHEIS bubmuorexa [JOK
CBOiicTBa 0OBEMOB TN https://m.edsoo.ru/7f43ef2c

bu6nuoreka [IOK

14 O01é a, KOHyca

DOM LHIHEPA, XOHY https://m.edsoo.ru/7f43ef2c
N bubnmoreka [JOK
15 O0BEM mrapa u miomaas chepsl 1

https://m.edsoo.ru/7f43ef2c
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[TomoOHbBIE TeNa B IPOCTPAHCTRE.
CooTHoOIIeHUS MCKAY IiomaaaMu

bu6nuoreka [JOK

16
MOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX https://m.edsoo.ru/7f43ef2c
Tenl
17 KonTtponpHas pabora mo Temam "Tena bubnmoreka [JOK
BpameHus" u "O0beMbr Ten" https://m.edsoo.ru/7f43ef2c
18 Bekrop Ha mockoct U B bubnuorexa [HOK
MPOCTPaHCTBE https://m.edsoo.ru/7f43ef2c
19 CJ10’)keHHE ¥ BBIYMTAHHUE BEKTOPOB bubmorexa LHOK
P https://m.edsoo.ru/7f43ef2c
20 VYMHOXEHHE BEKTOpa Ha YUCIIO bubmorexa LHOK
P https://m.edsoo.ru/7f43ef2c
Paznoxenune BekTopa o Tpém
21 HEKOMILTaHapHBIM BeKkTopaM. [IpaBuiio brbmmorexa LTOK
P pam. P https://m.edsoo.ru/7f43ef2c
napasuieNienumnena
Pemenne 3amay, cBI3aHHBIX C
22 MIPUMEHEHUEM MTPABUIT ACUCTBUH C brbmmorexa LTOK
P P A https://m.edsoo.ru/7f43ef2c
BEKTOpaMHU
[IpssmoyropHas cucTeMa KOOpAWHAT B
23 N poc Z,I;ICTBG Koopaunatst BpeKTo a bubmorexa HOK
POCTPY $ TOoPA pa. https://m.edsoo.ru/7f43ef2c
[Tpocreiimme 3agaun B KOOpIUHATAX
24 VYron mexay Bektopamu. CKansipHOE bubnmoreka [JOK
MPOU3BEJCHUE BEKTOPOB https://m.edsoo.ru/7f43ef2c
o5 Beluncnenue yrioB MEXy NPsIMbIMUA U bu6mmoreka [JOK

IIJIOCKOCTAMMU

https://m.edsoo.ru/7f43ef2c
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KoopanHaTHO-BEKTOPHBIN METOJ IIpU

bu6nmmoreka [IOK

26
PELICHUU TEOMETPUUECKHUX 3a1a4 https://m.edsoo.ru/7f43ef2c
KonTponbHas padoTa 1o Teme
27 "BeKTOphI 1 KOOPAUHATHI B bubmaorexa LIOK
P " P https://m.edsoo.ru/7f43ef2c
MIPOCTPAHCTBE
[ToBTOpEeHmE, 0600IICHUE U
28 cuctemaTusanus 3HaHuil. OCHOBHbIE bu6mmoreka [IOK
burypsl, GpaxTel, TEOPEMBI Kypca https://m.edsoo.ru/7f43ef2c
IUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE U
29 cucrtemaTusanus 3Hanuii. OCHOBHbIE bu6mmoreka [IOK
burypsl, QpaxThl, TEOPEMBI Kypca https://m.edsoo.ru/7f43ef2c
IUTAHUMETPHH
[ToBTOpenue, o6odIIeHNE 1
30 cUCTeMAaTHU3alMsA 3HaHUN. 3a1aun bubmiorexa LIOK
' https://m.edsoo.ru/7f43ef2c
TUTAHUMETPUH U METOJIbI UX PEIICHUS
[ToBTOpenue, o6odIIEHNE 1
31 CUCTEeMaTH3aIvs 3HAHWHA. 3a1aun bubmorexa [JOK
' https://m.edsoo.ru/7f43ef2c
TUTAHUMETPUH B METOJIBI UX PEIICHHS
[ToBTOpenue, 060061IeHUE U
39 crucremaTu3aius 3Hannii. OCHOBHBIC bubmuorexa [JOK
burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/7f43ef2c
CTEpEeOMETPUHN
bu6nuoreka [IOK
33 HToroBast KOHTpOJIbHAS paboTa
P p https://m.edsoo.ru/7f43ef2c
34 [ToBTOpeHnue, 06001IeHNE U bu6nuoreka [IOK

cUcTeMaTHu3anus 3HaHUHU

https://m.edsoo.ru/7f43ef2c
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

34
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