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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB 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 MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUpOBAThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHPHO BaXKHBIX KayeCTB, IMOATOMY aKTyajdbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJTOTOBKE K MPAKTUYECKON JAEATEIbHOCTU TI0 MHOTMM HaIpPaBJICHUSM.

Ilens ocBoeHusi mporpamMmbl yuebHoro kypca «['eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CHCTEMAaTHYECKUX TEeOMETPHUUECKUX 3HAaHUM W  JEHCTBHH, creun(uyHbIX
I€OMETPHH, BO3MOXKHOCTH  YCIIEIIHOTO  TMPOJOJDKEHUS  00pa3oBaHUS IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE 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 HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npohecCuOHANBHOM NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpoBaHHE TMPEACTAaBICHUS O TEOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHUs 3a/a4 Ha MOCTPOCHHs Ha W300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
paccyXIeHHs B XOJ€ pPELICHHs CTePEOMETPUYECKHX 3alady M 3ajgad C
MPAKTHUECKUM COJIEPIKaHUEM;

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



o (dopmupoBanue GYHKIIMOHATEHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUI, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAKTHUKO-OPUEHTHUPOBAHHBIX  3aj]ady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJIe€ €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNA Y
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTH, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIebHbIE INIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, Mapasuiesenurie]; TOCTPOCHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJIIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYISPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHad mnupaMuaa. OJEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpadap; KkyO. IlpemcraBienne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadp U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJIE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Breruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuaapuueckas MTOBEPXHOCT, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas M OCh;, IUIONIaAh OOKOBOM M TOJHOU
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
1 OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel1 BpallleHHs Ha TJI0OCKOCTH. Pa3BépTKa IUIMHIpa U KOHYcCa.

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

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3z He€. O0BEM UMIUHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPILUHY), CEUECHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamenenunena. PemeHwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



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



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1a4, peIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IEHHOCTU TPYAOIIOOMS; WHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MareMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TPOTSHKEHUU BCEW JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIHSHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CpPeIbl, ITTAHUPOBAHUS IIOCTYITKOB M OIICHKH UX BO3MOYHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATEIbHOCTH, 3TAroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckmne aeiicTBUS:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN W TPOTUBOPEYUHIA,



e JI€JaTh BBIBOJABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

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

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

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

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIICHHUSI M BBIBOJIBI 110 pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPECTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAliora, OOHApYXKHBaTh Pa3U4yHe U CXOJCTBO IMO3UIIMIA; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMI MNPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCO0 PEIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh NOHATUIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccugummpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOT'paHHUKA, PABUIIbHBI MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccu(ukanuy (BBIMYKJIbIE M HEBBINYKIBIE MHOTOTPAHHUKW; MPABUIIbHBIC
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaXOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXAY
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpPaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIYUCIISITH COOTHOLICHHS MEX Y TUIOIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PUTypax, MPEICTABICHHYIO Ha YepTekKax U
pUCYHKaX.

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

[IpuMmeHsTh TpOCTEHIIME TPOTpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJU3UPOBATH PEAIbHbBIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpEM, ammapara aareOphl; pemarb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEpy M OITUCAHHBIN
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MOBEPXHOCTEH W 00BbEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3BnekaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUS BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeEHTH MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKaJIIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsaTh reoMeTpruyeckue (pakThl 17151 pelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEIOIAararoMX HECKOJIBKO IIArOB PEUICHUS, €CIIA YCIOBHS TPUMEHEHHUS 33/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEIMYUH M0 00pasiiaM Wi arOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKA3HH, pPACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IprMEHATh MOJMy4YEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEaAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE TOHATUS B MPOLIECCE IOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, UCCIEAOBATh IIOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TE€OpEM, arnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/ibHbIC
padoThI padoTsbI
pecypcsbl
Poccuiickas
JJIEKTPOHHAs 1IKOJA,
1 BBenenmne B crepeoMeTpuio 10
uHdpoypok, Cupuyc,
Coepym
Poccuiickas
9 IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 1 JJIEKTPOHHAs LIKOJIA,
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN uHpoypok, Cupuyc,
Chepym
Poccuiickas
3 [lepnieHIUKYIAPHOCTD MPSAMBIX U 12 JJIEKTPOHHAs IIKOJA,
IJIOCKOCTEN uHdpoypok, Cupuyc,
Chepym
Poccuiickas
JJIEKTPOHHAs IIKOJA,
4 VYTriel MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10 1
uHdpoypok, Cupuyc,
Coepym
Poccuiickas
JJIEKTPOHHAs IIKOJa
5 MHoOrorpaHHuKu 11 1 P ’

uHpoypok, Cupuyc,
Coepym




OO6BbEMBI MHOTOIPaHHUKOB

Poccuiickas
AJIEKTPOHHAS IITKOJIA,
nndoypoxk, Cupuyc,
Coepym

[loBTOpEHME: CEUEHUS], PACCTOSHUS U YIJIbI

Poccniickas
AIEKTPOHHAS MIKOJA,
undoypoxk, Cupuyc,
Chepym

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NporpamMmbl

1 Temna BpameHus

2 O0BEMEBI TENT

3 BeKTOpH " KOOPAWHATHI B IPOCTPAHCTBC

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3alMsl 3HAHUI

KoanyecTBo 4acos

Bcero
padoTshI

12

10 1

KonTpoabHbie

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

Poccuiickas
AIIEKTPOHHAS IIKOJIA,
uHdpoypok, Cupuyc,
Cohepym
Poccuiickas
AIIEKTPOHHAS IIKOJIA,
uHdpoypok, Cupuyc,
Cohepym
Poccuiickas
3JIEKTPOHHAs LIIKOJIa,
uHdpoypok, Cupuyc,
Cdepym
Poccuiickas
3JIEKTPOHHAs LIIKOJIa,
uHdpoypok, Cupuyc,
Cohepym

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypcsl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MPsIMasi, IIIOCKOCTb, Poccuiickas
1 npoctpancTBo. [IpaBuna nsobpakenus Ha 1 AJIIEKTPOHHAS
PUCYHKaX: U300pakeHUS TNIOCKOCTEH, IKO0JI1a, HHPOYPOK,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB), Cupnyc, Chepym
CepeuHBI OTpe3Ka
Poccuiickas
9 [TonsaTust: mepecekarouecs MmiIOCKOCTH, 1 JJIEKTPOHHAs
nepeceKaroIuecs npsmas 1 miockocTb 1IK0J1a, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
3 [TonsaTust: mepecekarouecs MmI0CKOCTH, 1 JJIEKTPOHHAs
nepeceKaroIuecs npsmas 1 miockocTb 1IKoJ1a, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
3HaKOMCTBO C MHOTOI'paHHUKAMHU,
3JIEKTPOHHAS
4 n300pakeHre MHOTOIPaHHUKOB Ha 1
HIKO0JI1a, UHPOYPOK,
pHCYHKaX, Ha IPOSKIIMOHHBIX YePTEkKaX
Cupuyc, Chepym
Poccuiickas
HavansHbie cBeieHus 0 Kyoe u
, 3JIEKTPOHHAS
5 nUpaMue, UX pa3BEPTKU U MOJEIH. 1

CeueHus MHOTI'OIr'paHHUKOB

IIKOJa, UHPOYPOK,
Cupuyc, Chepym




HaganbsHbie cBeieHus 0 Kyoe u

Poccuiickas

. JEKTPOHHAs
6 nupamujie, uX pa3BEPTKU U MOJIEIH.
1Ko, UHPOYPOK,
CeueHust MHOTOTPaHHUKOB
Cupunyc, Chepym
Poccuiickas
[TonsiTHE 00 AKCHOMATUYECKOM
AJIIEKTPOHHAS
7 MOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
1Ko, UHPOYPOK,
CTEPEOMETPUU U CICACTBHS U3 HUX
Cupuyc, Chepym
Poccuiickas
[TonsiTHE 00 AKCHOMATUYECKOM
AJIIEKTPOHHAS
8 MOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
IKOJIa, UHPOYPOK,
CTEPEOMETPHUU U CIEACTBHS U3 HUX
Cupuyc, Chepym
Poccuiickas
[TonsiTHE 00 AKCHOMATHYECKOM
AJIIEKTPOHHAS
9 MOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
HIKO0J1a, UHPOYPOK,
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
Cupuyc, Chepym
Poccuiickas
[Tonsatue 06 akcMOMaTHYECKOM
AJIEKTPOHHAS
10 MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
IKO0JI1a, UHPOYPOK,
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
Cupuyc, Chepym
B3anmHoe pacnionoxeHue npsMbIX B Poccuiickas
11 MIPOCTPAHCTBE: MepeceKaronuecs, AJIEKTPOHHAS
napajuieIbHbIC U CKPEIIUBAIOIITUECS 1Ko, UHPOYPOK,
psiMble Cupuyc, Chepym
[TapamienbHOCTD IPAMBIX U IIIIOCKOCTEN Poccuiickas
12 B [IPOCTPAHCTBE: Mapasuie/IbHbIE IPSIMbIE 3JIEKTPOHHAS

B IIPOCTPAHCTBE; MAPAIUIETBHOCTD TPEX
TPSIMBIX

IKoJ1a, UHPOYPOK,
Cupuyc, Chepym




13

[TapaninenbHOCTb NPSAMBIX U INIOCKOCTEN
B nipoctpanctse: [lapannensHocTh
IPSIMOM M IJIOCKOCTH

Poccniickas
AJIEKTPOHHAS
1Ko, UHPOYPOK,
Cupunyc, Chepym

14

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Poccniickas
DIIEKTPOHHAS
1Ko, UHPOYPOK,
Cupuyc, Chepym

15

Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE

Poccniickas
AIIEKTPOHHAS
IKOJIa, UHPOYPOK,
Cupuyc, Chepym

16

Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE

Poccniickas
AIIEKTPOHHAS
HIKO0J1a, UHPOYPOK,
Cupuyc, Chepym

17

18

19

[TapamienbHOCTD MIIIOCKOCTEN:
napaielbHble NIOCKOCTH

CBolicTBa NapaJIENIbHBIX IUIOCKOCTEN

[Ipocreiiine NpoCcTpaHCTBEHHBIE
(GuUrypsl Ha MJIOCKOCTU: TETPa’ap, KyO,
napauleIeunes

Poccuiickas
IIEKTPOHHAS
1IKoJ1a, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
JIEKTPOHHAS
1Ko, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
JIEKTPOHHAsS
HIKO0J1a, UHPOYPOK,
Cupuyc, Chepym




Poccuiickas

20 [TocTpoenue ceueHuit SCKTpOTHas
HIKO0JIa, UHPOYPOK,
Cupuyc, Chepym
Poccniickas
21 [locTpoenue ceuenumii DUICKTPOHHa
HIKO0JIa, UHPOYPOK,
Cupuyc, Chepym
KonTpoapHas padora o Teme "TIpsimbie Poceniicias
22 Y TUIOCKOCTH B IIPOCTPAHCTBE. DUICKTPOHHa
[TapameabHOCTh NPSIMBIX U TUIOCKOCTEN" ko3, HHPOYpOK,
Cupuyc, Chepym
[lepnieHIUKYIAPHOCTH NPAMOU U Poceniicias
23 IUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC IPSIMBbIC Jeiporttai
B [IPOCTPAHCTBE LLKOI3, HHGOYPOK,
Cupuyc, Chepym
Poccuiickas
24 [IpsiMbIe apayuIeTbHbIC U IIEKTPOHHAS
MEPIICHIUKYIISIPHBIC K TIIOCKOCTH IKO0J1a, HH(POYPOK,
Cupuyc, Chepym
Poccuiickas
o5 [IpsiMbie apayuIeTbHbIC U JIEKTPOHHAS
MEPIICHIUKYIIIPHBIC K TIIOCKOCTH IKO0J1a, HH(POYPOK,
Cupuyc, Chepym
Poccuiickas
26 [Ipu3Hak nepneHIuKYISIPHOCTH MPSMOA JIEKTPOHHAsS

" IJIOCKOCTH

HIKO0J1a, THPOYPOK,
Cupuyc, Chepym




[Tpu3Hak neprneHuKyIIpHOCTH MPSIMON

Poccuiickas
3JICKTPOHHAS

27
1 TUIOCKOCTH IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccniickas
28 TeopeMa 0 psIMO¥ ITEPIIEHAUKYIISIPHOU JIEKTPOHHAS
IUIOCKOCTH IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccniickas
29 Teopema 0 psIMO¥ NTEPIIEHAUKYIISIPHON JJIIEKTPOHHAS
IJIOCKOCTH IKOJIa, UHPOYPOK,
Cupuyc, Chepym
Poccniickas
30 Teopema 0 psIMOM ITEPIIEHAUKYIISIPHON JJIIEKTPOHHAS
IIJIOCKOCTH HIKO0J1a, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
[lepneniuKynsip ¥ HAKIOHHBIE:
JJIEKTPOHHAs
31 paccTOosiHUAE OT TOYKH JI0 IJIOCKOCTH,
. IKO0JI1a, UHPOYPOK,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH C Co
upuyc, Chepym
Poccuiickas
[lepieHIUKYNIAp U HAKIIOHHBIE:
JJIEKTPOHHAs
32 paccTOsiHHAE OT TOYKH JI0 IJIOCKOCTH,
. HIKO0JI1a, UHPOYPOK,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH C Co
upuyc, Chepym
Poccuiickas
[lepneHIUKyNsIp M HAKJIIOHHBIE:
JJIEKTPOHHAs
33 paccTosHUE OT TOYKHU J0 INIOCKOCTH,

paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

IKoJ1a, UHPOYPOK,
Cupuyc, Chepym




[IepnieHauKyIsp U HAKIIOHHBIE!

Poccuiickas

JJIEKTPOHHAs
34 paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
. 1Ko, UHPOYPOK,
paccTosiHUE OT NPSAMOMN A0 MIIOCKOCTH
Cupuyc, Chepym
Poccniickas
35 VYTIIbl B IPOCTPAHCTBE: YIOd MEXKAY JIEKTPOHHAS
OPSAMOM U TIOCKOCTBIO IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccniickas
36 JIByrpaHHBIN yroJl, TUHEHHBIN Yroil JJIIEKTPOHHAS
JBYTPaHHOIO yria IKOJIa, UHPOYPOK,
Cupuyc, Chepym
Poccniickas
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi JJIIEKTPOHHAS
JBYTPaHHOIO yria HIKO0J1a, UHPOYPOK,
Cupuyc, Chepym
. Poccuiickas
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:
JJIEKTPOHHAs
38 NPU3HAK MEPIEHANKYISIPHOCTH IBYX
. IKO0JI1a, UHPOYPOK,
IJIOCKOCTEH
Cupuyc, Chepym
. Poccuiickas
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:
JJIEKTPOHHAs
39 NPU3HAK MEPIECHAUKYISIPHOCTH BYX
. HIKO0JI1a, UHPOYPOK,
IJIOCKOCTEH
Cupuyc, Chepym
. Poccuiickas
[lepneHIMKYISIPHOCTD MIIOCKOCTEN:
JJIEKTPOHHAs
40 NPU3HAK MEPIEHAUKYISIPHOCTH JBYX

IJIOCKOCTEN

IKoJ1a, UHPOYPOK,
Cupuyc, Chepym




Poccuiickas

) JJIEKTPOHHAs
41 Teopema o TpEx mepHEHANKYIAPAX
HIKO0JIa, UHPOYPOK,
Cupuyc, Chepym
Poccniickas
. JIEKTPOHHAS
42 Teopema o TpEx neprneHauKyIsIpax
HIKO0JIa, UHPOYPOK,
Cupuyc, Chepym
Poccniickas
. AJIEKTPOHHAS
43 Teopema o TpEX mepreHANKYIIpax
IKOJIa, UHPOYPOK,
Cupuyc, Chepym
KonTponbsHas pabora mo Temam Poccniickas
44 "TleprnieHAUKYISIPHOCTD MPSIMBIX U AJIEKTPOHHAS
rwiockocTe" u "Yribl MeXAY IPSIMBIMU HIKO0J1a, UHPOYPOK,
U TUIOCKOCTSIMH" Cupuyc, Chepym
ITonsATHE MHOTOIPAaHHKKA, OCHOBHBIE Poccuiickas
45 AJIEMEHTHl MHOTOI'PaHHUKA, BBIITYKJIbIE U JJIEKTPOHHAs
HEBBIMTYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA IKO0JI1a, UHPOYPOK,
MHOTOTpaHHHKA Cupuyc, Chepym
IIpusma: n-yronpHas Ipu3Ma; rpaHu U Poccuiickas
46 OCHOBaHUs IPU3MBL; IIpsIMast U JJIEKTPOHHAs
HAKJIOHHAs MIPU3MBbI; OOKOBasl U MOJIHAS HIKO0JI1a, UHPOYPOK,
MOBEPXHOCTh MPU3MBI Cupuyc, Chepym
Poccuiickas
47 [Tapannenenunen, npsIMOYTOJIbHBIN JJIEKTPOHHAs

napauiCICIIMICa U €T0 CBOMCTBA

HIKO0J1a, UHPOYPOK,
Cupuyc, Chepym




IInpamua: N-yrojapHast NMpPaMuaa, IPaHU Poccniickas
48 Y OCHOBaHUE NMUPaMUJbl; OOKOBast U JJIEKTPOHHAs
HIOJIHAsI TIOBEPXHOCTh UPAMHU/IBI; IIKOJa, UHPOYPOK,
IpaBUJIbHASA U yCEUEHHAs MUPaMuaa Cupuyc, Chepym
[IpaBuibHBIE MHOTOIPAHHUKHU: ITOHSTHE .
Poccniickas
IIPaBUJIBHOI'O MHOTOT'PaHHUKA,
JIEKTPOHHAS
49 IpaBUIbHAS IPU3Ma U NIPABUIIbHAS
1IKoJ1a, UHPOYPOK,
NUpaMu/ia; IpaBuiIbHas TPEYroibHas
- Cupuyc, Chepym
nupamuia v NpaBUIbHBIN TETpasap; Kyo
Poccniickas
[IpencrasieHue o NpaBUIBHBIX
AJIEKTPOHHAS
50 MHOI'OI'paHHHMKAaX: OKTa3p, JOJACKadJIp U
1IKO0JIa, TH(POYPOK,
UKOCa3p.
Cupuyc, Chepym
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
P bocth . P Poccniickas
OTHOCHUTEJIBHO TOYKH, TPSIMOH,
JJIEKTPOHHAs
o1 IJIOCKOCTH. DJIEMEHThI CUMMETPUU B
IIKOJa, UHPOYPOK,
NUpaMUJIax, Napajuleenuneaax,
Cupuyc, Chepym
IIPABWJIBHBIX MHOTOTpaHHHUKaX
Poccniickas
Brruucnenue 351eMeHTOB
. JJIEKTPOHHAs
52 MHOTOT'PAaHHUKOB: p&Opa, JuaroHa,
IKO0JI1a, UHPOYPOK,
YTJIbI
Cupuyc, Chepym
[Tnomaas 60KOBOM MOBEPXHOCTH H Poccuiickas
53 ITOJIHOM ITOBEPXHOCTHU MIPSIMOM MPU3MBI, JJIEKTPOHHAs
IUI0NIA/Ib OCHOBAaHUM, TeopeMa 0 OOKOBOM HIKO0JI1a, UHPOYPOK,
MOBEPXHOCTHU MPSIMON TIPU3MBI Cupnyc, Chepym
54 [Tnomane 60KOBOM MOBEPXHOCTH U Poccniickas

MMOBEPXHOCTHU HpaBHHBHOﬁ nupaMuabl,

AJICKTPOHHAS




TeopeMa O IO OOKOBOM
MIOBEPXHOCTH YCCUEHHON IMUPAMHU/IBI

IIKOJa, UHPOYPOK,
Cupnyc, Chepym

55

KonTtponbHas pabora o Teme
"MHororpanHuku"

Poccuiickas
AIICKTPOHHAsI
IIKOJ1a, HUHPOYPOK,
Cupuyc, Chepym

56

57

58

59

60

61

TTonsaTtue 00 00BEME

O0bEM upamuIbl

O0BEM TUpaMuIBI

O0BEM TUpaMUIbI

O0BEM TUpaMHUTBI

O06BEM npu3MBbI

Poccuiickas
AIIEKTPOHHAS
HIKOJIa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
AJIEKTPOHHAS
HIKOJIa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
JIEKTPOHHAsS
IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
JIEKTPOHHAsS
IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
JIEKTPOHHAsS
IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccniickas
JNEKTPOHHAS




HIK0J1a, HHPOYPOK,
Cupnyc, Chepym

Poccniickas
. AIIEKTPOHHAS
62 O06BEM pu3MBbI P
IIKOJ1a, HUHPOYPOK,
Cupuyc, Chepym
Poccuiickas
. AIIEKTPOHHAS
63 O0BEM pu3MBI p
HIKOJIa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
64 Kontponbnas padota no reme "OObEMBI 3JIEKTPOHHAs
MHOTOT'paHHHUKOB" HIKOJIa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
[ToBTOpenue, o6o0IIeHNE
. JIEKTPOHHAsS
65 cucremaTtusanus 3Hanuil. [loctpoenue
. IIKOJa, UHPOYPOK,
CeUeHH1 B MHOTOTpaHHHKE
Cupuyc, Chepym
[ToBTOpenue, o6o0IIeHNE
crucTemMaTu3alus 3HaHui. Beraucnenue Poccuiickas
66 pPacCTOSTHUI: MEX]y IBYMS TOUYKAMH, OT JNEKTPOHHAsS
TOYKH JIO MPSMOM, OT TOUKH JI0 HIKOJIa, UHPOYPOK,
MJIOCKOCTH, MEXKTY CKPEIIHBAIOIIIIMHUCS Cupuyc, Chepym
TPSIMBIMU
Poccuiickas
JIEKTPOHHAsS
67 Wrorosast kKoHTpOJbHAS paboTa P

IKoJ1a, UHPOYPOK,
Cupuyc, Chepym




[ToBTopenue, 06001IEeHNE
cucTeMaru3anus 3HaHui. Berancnenue
68 YIJIOB: MEXKY CKPELIMBAOIMUCS
HPSIMBIMH, MEXY IIPSIMOU H
IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

Poccuiickas
JEKTPOHHAs
IKoJ1a, UHPOYPOK,
Cupnyc, Chepym




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m Tema ypoka Konrpoabubie  IIpakTuueckue
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoTshI padoThI
pecypchbl
Poccuiickas
1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 JIEKTPOHHAS
TUTOIIAb IOBEPXHOCTH CephI HIKOJIa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
Bsaumnoe pacnonoxenue chepsl U
JIEKTPOHHAS
2 TJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
1IKO0JIa, TH(POYPOK,
chepe; iomaab chepsl
Cupuyc, Chepym
Poccuiickas
3 N3ob6paxenue chepsl, mapa Ha 1 JNEKTPOHHAsS
mwiockoctd. CedeHus mapa 1IKoJa, THPOYPOK,
Cupuyc, Chepym
[MnnuHapudeckas NOBEPXHOCTb, Poccniickas
4 o0pasyromuye UIHHAPHYECKON 1 JNEKTPOHHAsS
MTOBEPXHOCTH, OCh IIUJIMHIPUUIECKOM 1IKoJa, UHPOYPOK,
MOBEPXHOCTHU Cupunyc, Chepym
Hununapap: ocHoBaHUS U OOKOBas Poccniickas
5 MOBEPXHOCTh, 00pa3yOIIas u OCh; 1 AJIEKTPOHHAS
I0a1b OOKOBOW U TIOJTHOM 1IKoJ1a, THPOYPOK,
MOBEPXHOCTHU Cupunyc, Chepym
N300paskeHne MUIMHAPA Ha TUIOCKOCTH. .
N Poccniickas
6 Pa3eéprra numuaapa. Ceuenus 1
AJIEKTPOHHAS

HUJIIMHApAa (HJ'IOCKOCTLIO, Hapanneanoﬁ




WJIH TIePIICHAUKYISIPHON OCU
HUAJTUHIPA)

HIK0J1a, HHPOYPOK,
Cupnyc, Chepym

Konnueckas noBEpXHOCTB, Poccniickas
7 o0pa3yroIire KOHUIeCKOn DIIEKTPOHHAS
MOBEPXHOCTH, OCh M BEPIIUHA IIKOJ1a, HUHPOYPOK,
KOHHUYECKOW ITOBEPXHOCTHU Cupunyc, Chepym
Poccuiickas
Konyc: ocHOBaHue 1 BeplInHA,
. AIIEKTPOHHAS
8 o0Opa3yrolas U 0Ch; IJIOMAab OOKOBOM
. HIKOJIa, UHPOYPOK,
Y TIOJTHOM MTOBEPXHOCTH
Cupuyc, Chepym
. . Poccuiickas
Yceu€HHBII KOHYC: 00pa3yromme u
AJIEKTPOHHAS
9 BBICOTA; OCHOBAHHUA U OOKOBas
HIKOJIa, UHPOYPOK,
MOBEPXHOCTh
Cupuyc, Chepym
N300pakeHne KOHyca Ha MIOCKOCTH. .
N Poccuiickas
Pa3pépTka konyca. CeueHust KOHyca
. JJIEKTPOHHAs
10 (MJI0CKOCTHI0, MapaIeIbHON
IKO0JI1a, UHPOYPOK,
OCHOBAHHIO, 1 IJIOCKOCTHIO,
- Cupuyc, Chepym
MIPOXOJAIIEH Yepe3 BEPIINHY)
Poccuiickas
1 KomOuHanus ten BpameHus u JJIEKTPOHHAs
MHOTOTPaHHUKOB 1IKoJ1a, UHPOYPOK,
Cupuyc, Chepym
. Poccuiickas
MHororpaHHMK, OIMCAHHBIN OKOJIO
JJIEKTPOHHAs
12 cdepsl; chepa, BIHCaHHAs B
IIKOJa, UHPOYPOK,
MHOTOT'PAaHHHK MJIH B TEJIO BPAIIEHUS
Cupuyc, Chepym
13 [Tonsatue 06 06véme. OCHOBHBIE Poccuiickas

CBOMCTBA 00BEMOB Tell

OJICKTPOHHAA




HIK0J1a, HHPOYPOK,
Cupnyc, Chepym

Poccniickas
14 O0BéM UIHHIIpa, KOHYCa SHCKTPORHA%
IIKOJ1a, HUHPOYPOK,
Cupuyc, Chepym
Poccuiickas
15 O0BéM rapa u miomaab cepsl SNCKTPORHAA
HIKOJIa, UHPOYPOK,
Cupuyc, Chepym
ITooGHBIE TENa B IPOCTPAHCTBE. Poccuiickas
16 CooTHolIeHUsT MEXAY IUIOLAaAIMU JJIEKTPOHHAs
MMOBEPXHOCTEH, 00BEMAMHU ITOA00HBIX IKO0JI1a, HHPOYPOK,
Tem Cupuyc, Chepym
Poccuiickas
17 KontponbHas padora no temam "Tena JJIEKTPOHHAs
BpaueHus" u "O6bemsl Ten" IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
18 BekTop Ha MI0CKOCTH U B JJIEKTPOHHAs
IIPOCTPAHCTBE IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
19 CroxeHre ¥ BBIUUTaHUE BEKTOPOB DEKTPOTHA
IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccniickas
20 YMHOK€EHNE BEKTOpa Ha YHUCIIO

OJICKTPOHHAA




HIK0J1a, HHPOYPOK,
Cupnyc, Chepym

N Poccniickas
Pasnosxenune BekTopa 1o TpéM
AIIEKTPOHHAS
21 HEKOMIUIaHApHBIM BeKkTopam. [IpaBuio
IIKOJ1a, HUHPOYPOK,
napaJiesienumnea
Cupuyc, Chepym
Poccuiickas
Pemenune 3ama4, CBSI3aHHBIX C
. . AIIEKTPOHHAS
22 IIPUMEHEHHUEM ITpaBWJI JEUCTBUI C
HIKOJIa, UHPOYPOK,
BEKTOpaMH
Cupuyc, Chepym
Poccuiickas
[IpsimoyronbHas cucreMa KOOpJHHAT B
JJIEKTPOHHAs
23 npoctpanctse. KoopanHatel BeKTOpa.
. HIKOJIa, UHPOYPOK,
[Ipocreiimme 3a7auu B KOOPAMHATAX
Cupuyc, Chepym
Poccuiickas
24 VYron mexay Bektopamu. CkansipHoe JJIEKTPOHHAs
MIPOU3BEICHNE BEKTOPOB IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
25 Beruuciienue yrioB Mexy OpsSMbIMUA U JJIEKTPOHHAs
IUIOCKOCTSIMHU IIKOJa, UHPOYPOK,
Cupuyc, Chepym
Poccuiickas
26 KoopanHaTHO-BEKTOPHBIM METO/] IPU JJIEKTPOHHAs
peLIeHNH TeOMETPHUECKUX 3a1a4 IIKOJa, UHPOYPOK,
Cupuyc, Chepym
KonTponbhas pabota no teme .
" Poccuiickas
27 BexTopsl 1 KOOpAMHATHI B
JJIEKTPOHHAs

nmpocTpaHcTae”




HIK0J1a, HHPOYPOK,
Cupnyc, Chepym

[ToBTOpeHUEe, 0600IICHNE 1 Poccuiickas
08 cucremaru3anus 3HaHuii. OCHOBHBIE DIIEKTPOHHAS
burypsl, pakThl, TCOPEMBI Kypca HIKO0J1a, HHPOYPOK,
TUTAHUMETPUHI Cupuyc, Chepym
[ToBTOpEeHME, 0000IIEHNE U Poccuiickas
29 cucremaru3anus 3HaHuiH. OCHOBHBIE DJIEKTPOHHAS
burypsl, GakThl, TCOPEMBI Kypca IKO0J1a, HHPOYPOK,
TUTAHAMETPUH Cupuyc, Chepym
Poccuiickas
IToBTOpEeHME, 0000IIEHNE 1
. AJIEKTPOHHAS
30 CUCTeMAaTH3aIvsl 3HAaHWH. 3a1a4n
HIKOJIa, UHPOYPOK,
IUTAHUMETPUH U METOJIbI UX PEIICHHS
Cupuyc, Chepym
Poccuiickas
[ToBTOpEeHue, 06001IeHNE 1
. JIEKTPOHHAsS
31 cUCTEMAaTH3alus 3HAaHUH. 3a1aun
IIKOJa, UHPOYPOK,
TUTAHUMETPUH U METOJIbI UX PEIICHHS
Cupuyc, Chepym
[ToBTOpeHue, 06001IeHNE 1 Poccwuiickas
39 cucteMmaru3anus 3HaHuii. OCHOBHbBIE AJIEKTPOHHAS
¢burypsl, ¢pakThl, TEOPEMBI Kypca IIKOJa, UHPOYPOK,
CTEpEOMETPUH Cupuyc, Chepym
Poccuiickas
AJIEKTPOHHAS
33 HToroBasi KOHTpOJIbHASA paboTa P
IIKOJa, UHPOYPOK,
Cupuyc, Chepym
34 [ToBTOpenue, 0600mEeHNE U Poccuiickas

CHCTeMaTHu3alus 3HaHuH

OJICKTPOHHAA




HIK0J1a, HHPOYPOK,
Cupnyc, Chepym

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

Poccuiickas anexkrponHas mkoina, uHpoypok, Cupuyc, Chepym

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Poccuiickas snexkrponHas mkoina, uHpoypok, Cupuyc, Chepym
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