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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS AJis
ooyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
roCyIapCTBEHHOIO 00pa30BaTEeNbHOTO CTaHAApTa CPeHEro olIero oopasoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPAIUIUH POCCUHCKOTO 0Opa30BaHUS.
Peanm3amus mporpammbl o0ecriedrBacT OBIAICHHUE KIFOYEBHIMUA KOMIICTCHITUSIMU,
COCTABJISIIONITUMU  OCHOBY JIJIS CaMOPA3BHUTHS M HEMPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JTUYHOCTU 00YJarONTUXCSl.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOTO Kypca TeOMETpUU Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OOYCJIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANpPEAMETHBIX U
OPEIMETHBIX PE3yJIbTAaTOB OOYUYEHUS I'€OMETPUM B HAIPABICHUU JMYHOCTHOIO
pa3BuTus oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAJIBHOW MaTeMaTUYECKOM
TPaMOTHOCTH, U3YUEHHUS IPYTUX Y4EOHBIX NUCHUIUINH. PazButue y oOydarommxcs
MPAaBIJIBHBIX TMPEICTAaBICHUA O CYIIHOCTH U TPOUCXOKICHUU TEOMETPUUECKUX
abcTpakuui, COOTHOLIEHUH PEATbHOTO M HUACAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYeCKON HayKoll SBJIEHUH M MPOLECCOB pEalbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HAyK M POJHM MaTeMaTUYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUamxcs, a TakKe KaueCTB MBIIUICHUS, HEOOXOAMMBIX Jisi aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcss OJHUM U3 0a30BbIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb M3yYEHHUS Kak
JUCIMILTAH €CTeCTBEHHO-HAYYHON HAMPABICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE NpU H3YYEHHH OO0YyYaroIMMHCS
HNOHATUHWHBIX OCHOB T€OMETPUU U TIOCTPOEHUU 1IEMOYKHU JTOTMUECKUX YTBEPKIECHUN
B XOJI€ pELIECHUS TeOMETPUYECKHX 3ajlady, YMEHHUE BBIIBUTaTb U OINPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HCIIOIB3YIOTCS TMPHU PEUICHUH 3a/ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pHU3HuKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYLIECTBEHHYIO POJIb BO
BCeX O0ONacTsIX AESITeNbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CoIMagbHOro ObITusA, (opMma
OTPaXEHUS OKPYXAIOIIETO MHpA, YCJIOBHE YCIEIIHOTO TO3HAHHWS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3HbIe BUABI YUeOHON U TPYAOBOH AEATEIHLHOCTH,



SBJISICTCSI OAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KA4YECTB, MOATOMY aKTyaJlbHA
3amaya (opmMupoBaHHS y O0OYyYalOMUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JAESITEIIbHOCTH 10 MHOTUM HAIPABJICHUSIM.

Llens ocBoeHusi mporpaMmbl yueOHOro kKypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE OOyueHusi — 00meo0pa3oBaTeIbHOE H OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcst ~ yepe3  oOecreuyeHHe  BO3MOXXHOCTH  NPUOOpETeHHs U
UCIIOJIb30BAaHUSI CUCTEMAaTUYECKUX T'E€OMETPUYECKUX 3HaHUM U JCHCTBUH,
crenu@UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTICIIMAIBHOCTSIM, HE CBSI3AHHBIM C MPUKJIATHBIM HCTIOJIb30BAaHUEM T€OMETPHH.

[IporpammMa 1O TeoMeTpuu Ha 0a30BOM YpOBHE TMpeaHA3HAUYCHA IS
0OyJaronuxcsi CpeaHEH ITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YPOBHE OCHOBHOTO 00Iero oopa3oBanus. TakuM obOpa3om, oOydaromimuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MATeMAaTHUYECKUE YMEHHS, CBSI3aHHBIC
COo crmenupuKod TEOMETPUU M HEOOXOIWMBIEC /I >XHU3HH B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTb M3Y4YHUTh T€OMETpHUIO OoJjee
rIyOOKO, €clii B JlaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUUYECKHX
3HaHUSX B MPOGECCUOHATBHON JeSATeTbHOCTH.

JlocTi>keHHEe 1IeTM  OCBOCHHSI TMPOrpaMMbl  00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIMX 3aaad. [IpHopuTeTHRIMHU 3amadaMu OCBOCHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBIsSIOTCA:

e (opMupoBaHuE TPENCTABICHUS O TEOMETPHUM KaK 4YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue MpeACTaBICHUS O MHOTOTPAaHHUKAX M TEJIaX BpaIlEeHUS
KaK O BOXHEHIIMX MaTeMAaTHUYECKUX MOJIENSIX, MO3BOJIAIONIMX OMUCHIBATH
Y U3y4aTh pa3HbIC SBJICHHS OKPYXKAIOMIET0 MUPA,;

e (QopMupoBaHue yMEHHS pacllO3HaBaTh HAa 4YEPTEkKAX, MOJCIIX U B
peaTbHOM MHpPE MHOTOTPAHHUKH U TeJla BpaICHHUS;

e OBJIAQJICHUE METOJAMH PEIICHHS 3a/1ad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHuME yMEHHS OIEPUPOBATH OCHOBHBIMH IMOHSATHUSMH O
MHOTOTPaHHHUKAX M TeJaX BPAIICHUS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJICHUE  aNTOPUTMaMU  pEIICHUS  OCHOBHBIX  THUIOB  3aj]ad;
dbopMHupoBaHWEe yMEHHUS TPOBOJIUTH  HECIOXKHBIE JOKa3aTeIbHBIC
pacCyXJIeHUs B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a1ad C
IIPAKTUICCKUM COJCP)KaHUEM,

e pa3BUTHE  WHTCIUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOydJaronuxcsi, TMO3HABATEILHON  AKTMBHOCTH, HCCIICOBATEIHCKUX
YMEHUN, KpUTUIHOCTU MBITIICHUS,



e (opmupoBanue GyHKIIMOHATBHOM IPaMOTHOCTH, pENEeBaHTHOM
r€OMETPUM: YMEHHE paclo3HaBaTh MPOSBICHUS  T'€OMETPUUYCCKUX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pPEANBHBIX JKU3HCHHBIX
CUTYaIlUsX W TPH W3YYCHHH NPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHUCHMOCTEH W 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh WX Ha S3BIKE
Te€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKHE MOJIENN, IPUMEHITh OCBOSHHBIN
reOMETPUUYECKUN ammapar JUisi peHIeHus MPaKTUKO-OPUEHTHUPOBAHHBIX
3a]1a4, MHTEPIIPETHPOBATH M OIICHUBATH ITOJIYICHHBIC PE3YIbTATHI.

OTIMYUTENEHON OCOOCHHOCTHIO TIPOTPAMMBI SIBIISIETCS BKJIIOYCHHE B KypC
CTEpEOMETPUU B Hayaje ero H3y4yeHUs 3aJad, pelIaeMblX Ha  YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPeACeIEHHBIM 00pa3oM OopraHu30BaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaJIbHEHIIIEMY U3YUEHUIO MPEIMETA.

[Ipenmourenue OTAAETCSA HATISIHO-KOHCTPYKTHBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETHUYECKHE 3HAHMUS MUMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JIESITENIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yyalmxcs B Kypce CTEpPEOMETpUM TMPOBOJUTCSA 3a CYET pEIIeHUs 3ahad Ha
CO3/IaHH€  MPOCTPAHCTBEHHBIX 00pa30oB W  3aJady Ha  ONEpUPOBAHUE
MPOCTPAaHCTBEHHBIMH oOOpazamu. Co3manue oOpa3za MPOBOAMWTCS C OMOPOM Ha
HArJHOCTh, a ONEpUpOBaHHE oOOpa3oM — B YCIOBUSAX OTBICYCHHS] OT
HarJsAHOCTH, MBICJIEHHOTO U3MEHEHHS €T0 UCXOJHOTO COACPKAHMSL.

OcHoBHBIC conmepxkaTelbHble TUHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMbie U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOpPIAWHATHI B MPOCTpaHCTBE». DOPMHUPOBAHHE JTOTHUECKUX YMEHHI
pacmpesensercs He TOJBKO MO COAep)KaTeIbHBIM JIMHUAM, HO W TO TOAaM
00yueHHUs Ha YPOBHE CpeHEro 00I1Iero oopa3oBaHusl.

Copepxanne 00pa3oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI paboyeil mporpamMmsbl, pacnopeleia€HHbBIM [0 TojaM OOydeHus,
CTPYKTYpUPOBAaHO TakuM o0O0Opa3oM, 4YTOOBI OBJAQJCHHE T'€OMETPHUYECKUMU
MOHSITUSIMA U HAaBBIKAMHU OCYIIECTBISIIOCH MOCIEA0BATEIHHO U MOCTYHATENbHO, C
COOIOICHUEM TIPUHITUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHSI BKJIIOUAJINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX NPEICTaBICHUNA OOy4YaloluXCs, paciiupss U
yray6ssist e€, o0pa3ysi MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpuun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roaa oOydenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuH. Toduka, ImpsAMas, IUIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKcMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUSA U3 HUX.

B3anmHOe pacnosiokeHue MpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOLINECH,
IapajulesibHble W CKpeluBaromuecs mnpsmele. llapamiensHOCTs NOpSIMBIX U
IUIOCKOCTEd B IPOCTPAHCTBE: MapajUICNIbHbIE IPSMBIE B  IPOCTPAHCTBE;
[IapaJuIeIbBHOCTh TPEX MPSAMBIX; MMAPAIIIEIBHOCTh MPSMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMM; Yrojd MEXIy IpsAMBIMMU B IPOCTPAHCTBE.
[TapannenbHOCTP  IUIOCKOCTEM:  NapajulelIbHbIE  IUIOCKOCTH; CBOKMCTBA
napajie’bHbIX IUIockocTe. IlpocTeiliie npocTpaHCTBEHHbIE (QUIYpHl HA
IUIOCKOCTH: TE€Tpa’p, KyO, napajuieenumnen; IoCTPOCHUE CEUEHUH.

IleprieHIMKYJISAPHOCTD HPSIMOM M IUIOCKOCTH: NEPIIEHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSMBIE NapAJUICIbHBIE M IEPIEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpemMa O MpAMOU
MIEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIM  yroJl, JIMHEHHBIM YroJ  JIBYIPaHHOIO  yIJa.
IleprieHIMKYIJISIp YU HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT OpAMOM 10  IUIOCKOCTH, MpOeKuus  (GUrypel Ha  IUIOCKOCTb.
[lepnieHIUKYISPHOCTh  IJIOCKOCTEW: TNPU3HAK  MEPIECHIUKYISIPHOCTH  ABYX
JI0CKOCTEeN. Teopema 0 TpEX NEPIEHAUKYISAPAX.

MHororpaHHuKH

[loHATHE MHOTOTrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOTOTpaHHMKa. [Ipu3ma: n-yrompHas
MpU3Ma; TPAHU U OCHOBAaHUA MPU3MBI; IpsiMasi U HAKJIOHHAsS MPU3MbI; OOKOBas U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIBHBIN
napajuiesienines; U ero csorcrsa. llupamupma: n-yronpHas nupamuia, TPaHU U
OCHOBaHUE MUPaMU/Ibl; OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMUIbL; IPaBUIIbHAS U
yceu€HHasg MNHUpaMuga. OJEMEHTbl Mpu3Mbl W nupamuisl. [IpaBunbHbIE
MHOTOTPAaHHUKH: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHASA MPU3MA U
MpaBUJIbHAs NHUpaMuIa; NpaBWIbHAS TPEYroJibHas MNHpPaMHUIAa W IPaBUIIbHBIN
TeTpasap; KyO. IlpeacraBieHune O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nonexasip u ukocasap. CeueHus: Ipu3Mbl U TUPAMHUJIBL.

CummMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IUJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPAMHUAAX, Napajuiesieuneaax,
MIPaBUJIbHBIX MHOTOIPAHHHKAX.



Brruucnenne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaNIH, YTJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMON MPU3MBI,
IJIONIA/Ib OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH TMPSIMON IPU3MBI.
[Tmomans OOKOBOM IMOBEPXHOCTH M TIOBEPXHOCTH IIPABWJIBHOM MHUpPaMUJIBI,
TeopeMa O Iulomaad yceu€éHHoM mnupamuabl. [loHstne 06 o00bEMe. OOBEM
MUPAMUJIBI, TPU3MBL.

[TonoOubie Tenma B mpocTpaHcTBe. (COOTHONIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TTOOOHBIX TEI.

11 KJIACC

Tesa Bpamenus

Hunuaapryeckas MMOBEPXHOCT, oOpa3ymoiue LWJIUHAPUYECKON
IOBEPXHOCTH, OCh ILIWIMHJIPUYECKON IOBEpXHOCTH. llunuHAp: OCHOBAaHMS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas W OCh;, IUIONIAAh OOKOBONW U TIOJHOU
MTOBEPXHOCTH.

Konuueckass moBepxHOCTh, 00pa3yoline KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYEeCKOW noBepxHOCcTH. KoHycC: oCHOBaHuE 1 BeplIMHA, 00pa3yromas
U OChb, IUIOMIaJb OOKOBOW W TOJHOH TIOBEPXHOCTU. YCEUEHHBIM KOHYC!
o0Opa3ylollue U BbICOTa; OCHOBAaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOIIAJb IOBEPXHOCTU CQEPBHI.
B3aumnoe pacnonoxenue chepbl U IMIIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
iomaasb chepol.

N300pakeHue Ten BpalleHUsl Ha TUIOCKOCTU. Pa3BépTka HUIMHApPA U KOHYCA.

KomOuHanuu Ten BpailleHUss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdeprl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIlCHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00BéEMeE
MPSMOYTOJIBHOTO Tapajiesnienunena M ciaeActBuss u3 He€. OO0bEM UUIUHApPA,
KoHyca. O0BEM I1apa U MIomaab chephl.

[lonobubie Tena B mnpocTpaHcTBE. COOTHOIIEHHMSI MEXAY IUIOLIAASIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenusa mwimHapa (mapayielbHO M TEPHEHAMKYJISIPHO OCH), CEUYCHHS
KOHyca (TapajijieIbHOE OCHOBAHMIO M MPOXOJAIIEE 4Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTopbl 4 KOOPANMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B pocTpaHcTBe. CIOXKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
IIPUMEHEHHUEM IIpaBUJ JACHUCTBUU C BeKTOpamu. lIpsmoyronsHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpJMHATax. YToa Mexay BekTopaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brrunciienre yrioB Mexay NPSAMBIMU U IIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIH
METOJ IPH PELICHUH T'€OMETPUUYECKUX 3a7aY.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS MPOrpaMMbl YYEOHOro mMpeaMera
«MareMaTuka» XxapakTepu3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN TO3UITUN 00YUAIOMErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJI€HAa POCCHUUCKOTO OOIIEeCTBa, NPEACTaBICHUEM O
MaTeMaTUYECKNX OCHOBAaX (YHKIIMOHHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHcKoro ooOmiectBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTHUTYTAMHU B COOTBETCTBUM C WX
GYHKIUSMH 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPaXKTAHCKOW HICHTUYHOCTH, YBaKCHUS
K IPOIIJIOMY ¥ HACTOAIIEMY POCCUMCKON MaTEMATUKHU, IEHHOCTHBIM OTHOILIEHHEM
K JOCTHMKEHUSM POCCUUCKUX MAaTEMAaTHUKOB M POCCHUMCKOM MAaTeMaTUYECKOU
IIKOJIbI, K MCMOJIb30BAHUIO ITUX JOCTHKEHUW B JPYrUX HAyKax, TEXHOJOTHUSX,
chepax YKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWYUBOTO OYTyIIIETO.

JcTeTHYeCKOe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEeLIEeHNH, paCCyXICHUM;
BOCIIPUUMYHBOCTBIO K MAaTEMAaTHUECKUM aCIIEKTaM Pa3JIMUYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEeMaTHYECKWE 3HAHUSA B
MHTEpEecax 370pOBOT0 U 0€30MacHOro 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U

OT/bIXa, peryJispHas dusnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTUBHO-03/J0POBUTEIBHOM
NEeATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUsS; UHTEPECOM K
pa3nuuHbiM  chepam  Mpo(EecCHOHATBHON  NEATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpPIIAaTh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu U peann30oBbIBaTh COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha NPOTSHKCHHH BCEH JKU3HW, TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUH MTPAKTUIECKUX 33]]a4 MaTEMaTHUECKON HApPaBICHHOCTH.

JKO0JI0ruYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO JKOJOTHYCCKOW KYJIbTYPBI, TOHUMAHUEM BIIASHHUS
COIMAJIbHO-PKOHOMHUYCCKUX TPOIIECCOB Ha COCTOSIHHE MPUPOIHONW M COIUATBHOMN
Cpelbl, OCO3HAaHHEM TJ00aJBbHOTO  XapakTepa JKOJOTHYECKUX  MpodIieMm;
OpHEHTAIMEe Ha MPUMEHEHHE MaTEeMaTHYeCKHX 3HAHUU IS PEIICHHs 3a71ad B
o0JacTH OKpyXKalImeld cpeipl, IUIAHUPOBAHUS IIOCTYIIKOB W OIEHKHA WX
BO3MOKHBIX ITOCIICJICTBHH JIJISI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMSA: _

c(hOpPMHUPOBAHHOCTBIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKM MW  OOMICCTBCHHOW MPaKTUKH, ITOHUMaHHEM
MaTeMaTHYeCKOH HayKH Kak c(epbl UYeIOBEUSCKOH ACSITeIbHOCTH, DITaroB ¢
pPa3BUTHS W 3HAYMMOCTH JJIS Pa3BUTHS I[MBWIN3AINH, OBJIAJICHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMaTUYeCKOW KyJIbTYypOW KaK CPEICTBOM TIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOCKTHYIO M HCCIICIOBATCIBCKYIO JICITCILHOCTD
WHAUBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHHUS MPOrpPaMMbl yU4EOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcanrvmvie  nosnaseamenwvuvlie  Oelicmeus, — obecnedusaom
Gopmuposanue 0A306bIX KOSHUMUBHLIX NPOYECCO8 0OYyUaruuxcsa (oceoenue
Memo008  NO3HAHUA — OKPYHCAIOULe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue 1eMCTBUSA:

e BBIABJISITh U XapaKTEPU30BaATh CYIIECCTBEHHbIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHWWA MEXIY MOHSTHIMU; (HOPMYyITUPOBAThH
OTpeNeNeHus] TMOHATWUW; YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
Kiaccu(pukanyuu, OCHOBAaHMS JUIsi OOOOIIEHUS M CPAaBHEHWsSI, KPUTCPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOPMYIHpPOBATH H MPEOOPA30OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHbIC, €IWHUYHBIC, YaCTHbIE U OOIIue;
YCIJIOBHBIE;

e BBIABISITH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U M
npoTUBOpeYHs B (haKTaX, MAHHBIX, HAOIIOJCHHUSIX W YTBEP)KICHHSIX;



mpejyiaraTh ~ KPUTEpUW IS BBISIBIICHWS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JleJaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WUHAYKTUBHBIX YMO3aKJIIOUEHUM, yMO3aKIIOUEHUN 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOANTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBECHHBIE
CY>KJICHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pelleHus ydyeOHOW 3ajaduu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PEIICHUS, BBIOMpATh HaMOOJIee MOAXOMAIIUA € Y4ETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccieoBaTe1bcKHe eiicTBUS:

e HCIOJb30BAaTh BOIMPOCH KaK HUCCIEAOBATENIbCKUN MHCTPYMEHT MO3HAHUS;
(opMynHpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, MpodIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

e TPOBOJHTH CaMOCTOSITEIIBHO CIUUTAaHUPOBAHHBIN AKCIIEPUMEHT,
WCCJIEIOBAaHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, SIBICHHUS, TPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00BbEKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITEIBHO (HOPMYTUPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yjibTaTam
MPOBEAEHHOTO HAOJIOICHUS, WCCICIOBAaHUS, OIICHUBATH TOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00O0OIIIECHMIA;

e TMPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIJIBUTATh
MIPETOIO0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBIBIITH HePUIUTHl MHGOPMAIINH, JTAHHBIX, HEOOXOIMMBIX JUIsl OTBETa
Ha BOMPOC U JUIS PEIICHHUS 3a/1a4H;

e BBIOMpaTh HWHPOpPMAIMIO W3  HUCTOYHWKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEIACTABIICHHUS,

e CTPYKTYypUPOBaATh WHGOPMAIIUIO, TIPEICTABIATh €€ B pa3Iu4HbIX (opMax,
WJUTFOCTPUPOBATH TpapUIecKy;

e OIICHUBATH HaJ&KHOCTD uHbopmauu 1o CaMOCTOSITCIIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanbhvle KOMMyHUKamueHvle  Oelicmeus,  00ecneuusaron

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUUXCSL.

Oo0wmenue:



BOCIPUHUMATh U (HOPMYIHpPOBaTh CYXACHHS B COOTBETCTBHH C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAaMOTHO BBhIpaXXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAaBAaTh MOSICHEHUS I10
XOZly PEIEHUs 3a1a4l, KOMMEHTUPOBATh MOJIYYEHHBIN pe3yNbTarT;

B X0J1e 00CYXKJIEHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIEMBI, pEIIAEMO 3a/1auM, BBICKa3bIBaTh UEH, HALICJICHHBIE HA MIOUCK
pElIeHMs; COMOCTaBIATb CBOU CYXIEHHS C CYXICHUSIMHU JAPYTHX
YYaCTHHUKOB JHaliora, OOHapyXKUBaTh pa3IMyUe U CXOJCTBO MO3UIUHI; B
KOPPEKTHOI hopme popMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;

e TIPEACTABIATH  pE3yJbTaTbl  PEHICHUS  3aJayd,  OKCIECPUMEHTA,
WCCICOBAaHMsI,  TPOCKTa;  CaMOCTOSTENIBHO  BhIOMpaTh  (popmar
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3CHTALIMU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuvecTBo:

e IIOHMMAThb M  MCIOJI30BaTh  IPEUMYyLIECTBA  KOMAaHIHOMU u

3)

MH/IMBUIyaJIbHOM pabOoThI pU pElIeHUH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOM JEATEIbHOCTH, IUIAHMPOBAaTh OPraHU3alHI0 COBMECTHOM
paboThI, paclpeaenaTb BUAbl padoT, JOroBapuBaThCs, 00CYKAATh MPOLECC
U pe3ynbTaT paboThl; 0000111aTh MHEHUS HECKOIBKHX JIIOJIEH;
Y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W WHBIE); BBINOJHATH CBOK YacTh padOThl U
KOOPJIMHUPOBaTh CBOM JIEWCTBHS C JPYITMMHU YJI€HAaMU KOMAaH/bI,
OLICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMO/IEHCTBUS.

Vuusepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

Gdopmuposarue cMbLCLOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTAaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a/1aud, BHIOUPATh CIIOCO0 peIICHUS
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uH(pOopMaIuu.

CaMOKOHTpPOJIb:

BIIQJICTh HABBIKAMU TIO3HABATEIBHON pediIeKcHr Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CIOCOOAMU  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yJibTaTa pelIeHus MaTEMAaTHYECKOMN 3a1auH;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IpPH PEIICHUU
3aa4d, BHOCUTHb KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEHCTB, TAHHBIX, HAWJIEHHBIX OIMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIICGHWBATh COOTBETCTBHE pE3yJNbTaTa €I W YCJIOBHUSIM, OOBSICHSTH
MPUYUHBI JTOCTHKEHUS WM HEJAOCTHKECHHUSI PE3YyIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IPSAMast, INIOCKOCTb.

[IpuMEeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS W3 HUX IMPU PEUICHUH
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSAMU: APAIIIEIBHOCTh U IEPIIEHIUKYJIIPHOCTD MPSMBIX
U IJIOCKOCTEMN.

KnaccuduimpoBarh B3aMMHOE pacHoOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBarh MNOHATHUSAMH: JABYTPAHHBIM Yroj, T'paHW JBYTPAHHOIO YIJa,
peOpo JIBYrpaHHOTO yIjla; JMHEWHBIA Yrojl ABYTPAaHHOIO yIja; rpajaycHas mepa
IBYTPAHHOTO yIJIa.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA UM HEBBITYKJIbIA
MHOT'OTPAHHHMK, 3JIEMEHTBl MHOTOI'paHHUKA, PABWJIbHBIA MHOTOTPAHHUK.

Pacno3HaBaTe OCHOBHBIE BHJbl MHOIOIPAaHHUKOB (IIMpaMHIa; IpU3Ma,
OpSIMOYTOJIBHBIN Mapaiesnenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukauuy (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, IPaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MbI, TapAJIJICICHUIEb ).

OnepupoBaTh MNOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEYEHUH, UCIIOJIB3YSI METO/] CIIE0B.

CTtpouTh ceyeHHSs MHOTOIPAHHUKOB METOJIOM  CIIEIOB,  BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEX U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BH]
CBEpXY, COOKY, CHU3Y.

Pematsb 3a71aun Ha HaXOXKJECHUE TEOMETPUUYECKUX BEIMYUH 1O 00pas3am Win
aNropuT™MaM, MPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOJIbl IpPH PELICHUN
CTaHAAPTHBIX MaTeMaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO TNPSIMOM, OT TOUYKHM JO IIJIOCKOCTH, MEXIY
CKPELIMBAIOIIAMHUCS MPSIMBIMHU.

Pematp 3a7aun Ha HaXOXKJEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iaM Win
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOJIbl IPHU PELICHUU
CTaHAAPTHBIX MaTEMaTHYECKUMX 3aJlad Ha  BBIYUCIEHHE YIJIOB  MEXAY
CKPEUIMBAIOIIUMHUCS TPSIMBIMH, MEXAYy HOpPsIMOM U IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruuciate 00bEMBI U IJIOMIAAM MOBEPXHOCTEN MHOIOTPaHHUKOB (TIpH3Ma,
nupaMuja) ¢ TpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOLICHUS MEXIY
IUIOIIAIIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh NOHATHAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH;, LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBBIBATH M HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEICTABICHHYIO Ha YepTEXax U
PUCYHKaX.

[IpumensTh TeomeTpuyeckue (akTbl UIsl PELIECHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAraIlInX HECKOJIBKO IAroB PEIICHHUs], €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (opMme.

[IpruMeHATP NpOCTEHIIME NPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ay.

IIpuBoaUTH NpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
KW3HU, PACIIO3HABATh IPOSIBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHUSA HA TNPAKTUKE: aHAIM3UPOBATH PEaIbHBIE
CUTyallud U IPUMEHATb W3YUYEHHBIC IIOHATHS B IIPOLIECCE IOUCKA pPELICHUs
MaTeMaTH4eckKu C(HOPMYJIUPOBAHHONM MPOOJEMBbI, MOJEIUPOBATh pEajbHbIC
CUTyallUd Ha s3bIKE T'E€OMETpPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJECIU C
HCIIOJIb30BAaHUEM F€OMETPUUYECKHUX MTOHATHI U TEOPEM, anmnapara ajreOpbl; pemarhb
MIPAKTUYECKHE 3a7a4H, CBA3aHHBIE C HAXOXKJICHUEM I€OMETPUUYECKUX BEJIMYHH.

11 KJIACC

OnepupoBaTh TOHITHAMU: I[WJIMHIPUYECKAs TMOBEPXHOCTh, 0OOpa3yroIIne
MUIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHMYeCKOH TTOBEPXHOCTH, KOHYC; chepruieckasi TOBEPXHOCTb.

Pacno3naBath Tena BpatieHus (IUIMHAP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHUS.

KinaccudunmpoBaTh B3auMHOE pacmioiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CETMEHTA; IIAPOBOW CJIOH, OCHOBAHHE IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M JIOMIAAM  TOBEPXHOCTEH  TeJ  BpalieHus,
T€OMETPUUYECKUX TEJ ¢ TPUMEHEHUuEM (HopMy.

OnepupoBaTh TOHATHSAMHU: MHOTOTPAaHHUK, BIMCAHHBIK B cdepy W
OMMCaHHBIA OKOJIO cdepsl; chepa, BIUCAHHAS B MHOTOTPDAHHHUK WM TEJO
BpAIIICHUS.

BBIYUCHATE COOTHOMICHHSI MEXKAY TUIOMASIMU MMOBEPXHOCTEH W 00BbEMaMU
MOA0OHBIX TEI.



N3o06paxaTs u3ydaeMble (QUIypbl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BoInonHAT (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
¢buryp: Bua cBepXy, cOOKY, CHU3Y; CTPOUTH CEYEHUS TN BpaIlICHUS.

W3BnekaTh, HWHTEPHPETUPOBATH M MpeoOpa3oBbiBaTh HHGOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
pUCYHKaXx.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE JIEUCTBUS CIOXKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOpa Ha YUCIO, OOBICHATh, KAKUMH CBOMCTBAMH OHHU 00JIaJaIoT.

[IprMeHATh IpaBUIIO MapaJuIeIeIUIEA.

OrneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZyYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJApHOEC IPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPAaBHEHHEM B J€KapTOBOM CHCTEME KOOPINHAT.

[IpuMeHATh TeoMeTpuuecKkue (akTbl ISl PEHICHUS CTEPEOMETPUYECKHX
3a/1a4, IPEANOJIAaralolinX HECKOJIBKO IArOB PELICHNUs, €CIU YCIOBHS MPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemars mpocreiiine reoMeTpUYeCcKUe 3ala4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrare 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKHX OTHOIIEHUM U
HAaXO0XK/JIEHUE F€OMETPUUYECKHUX BEJIMYMH 0 00pa3liam WM alropuTMam, IpUMEHss
M3BECTHBIE METO/IbI IIPYU PEILIEHUH CTAHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IpumeHsaTP  OPOCTEHIIME IPOIPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a/1ay.

[IprBOINTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
KW3HU, pACTIO3HABATh NIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJIydEHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATh pPEAIbHBIC
CUTyallud W MPUMEHATh HW3YyYECHHBIC TMOHSATHUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecKu CQHOPMYITHPOBAHHONW TMPOOJEMBI, MOJEIUPOBATH peabHBIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHIN U TeopeM, annapara aareOpsl; penaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM I€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 1 TeM (undposbie)
KoHTpobHbI IIpakTHyeckue
n/n MPOrpaMmbl Bcero o0pa3zoBareibHbIE
e padoThbl padoThI
pecypcsbl
1 BBenenue B crepeomMeTpuio 10
5 [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanmnenbHOCTh IPSIMBIX U TUIOCKOCTEH
3 [leprieHIUKYISAPHOCTD MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTIbl MEXY MPSIMBIMH U TUIOCKOCTSIMU 10 1
3) MHoOrorpaHHuku 11 1
6 OO0BbEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS], PACCTOSIHUS U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Ne n/mm KoHTpoabHBI IIpakTuyeckue

NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE

e padoThbI padoThI
pecypchl

Tena Bpamenus 12

OOBEMBI TET 5 1

BexTopsl 1 KOOpIMHATEI B POCTPAHCTBE 10

[ToBTOpenue, o6o0IICHHE, 7 1

CUCTEeMaTHU3alus 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4YeHH
|

JJIeKTPOHHbIE
uudgponbie
o0pa3zoBareJibHbIE

pecypchl

OCHOBHBIE OHATHSI CTEPEOMETPUU: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuiia n1300pakeHUs Ha PUCYHKAX:
n300pakeHusl IIIOCKOCTEH, apaniebHbIX
IpSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IMousTus: MEpCCCKaArOMECH IMIOCKOCTH,
NNepeCCKaromucecs 1rnmpsamMad U IJI0CKOCTb

[HousTus: MEpCCCKaromMrECs MI0CKOCTH,
NNepeCeKaromucecs 1nmpsAamMad U IJI0CKOCTb

3HaKOMCTBO C MHOTI'OTpaHHUKAMH,
I/I306pa)KeHI/Ie MHOT'OT'PpAaHHUKOB Ha
PUCYHKAX, Ha IPOCKIIHUOHHBIX YCPTCIKAX

HauanbHble cBeieHus 0 Ky0e 1 mpamue,
uX pa3BEpTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavanbHble cBenieHus o kyoe u nupamuze,
uX pa3BEépTKU U Mojenu. CeueHus
MHOT'OI'PAHHUKOB

[ToHsiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMETPUHN: aKCUOMBI
CTCPCOMCTPHUU U CIICACTBUSA U3 HUX




[TousTHE 00 AKCUOMATUYECKOM

8 IIOCTPOEHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

9 IIOCTPOECHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 aKCHOMATHYECKOM

10 IIOCTPOCHHUHU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3anMHOe pacnonoxeHue NpsIMbIX B

11 IIPOCTPAHCTBE: MepeceKaromuecs,
NapaJuleJIbHbIE U CKPEUIMBAIOLINECS
npsiMble
[TapamienbHOCTb NPSIMBIX U IUIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJuIeibHbIE MIPSIMbIE B
IIPOCTPAHCTBE; NapaAJUIEIBbHOCTD TPEX
IPSIMBIX
[TapamienbHOCTb MPSAMBIX U IJIOCKOCTEN B

13 npoctpancTse: [lapamiensHOCTh PSMOH U
IJIOCKOCTH

14 VYTIIBI ¢ COHANPaBIEHHBIMY CTOPOHAMH

15 Yros Mexay MpsMBIMU B IIPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapayuieabHOCTB IJIOCKOCTEMN:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa MapajuieNIbHbIX MIIOCKOCTEMN

19 [Tpocreiinme npocTpaHCTBEHHBIE (DUTYPBI

Ha TJIOCKOCTH: TETPadap, KyO,




HapajieIenue

20 [Toctpoenue ceueHuit

21 [Toctpoenue ceueHuit
KonTponbHas padota o reme "[Ipsmble u

22 IUIOCKOCTH B IIPOCTPAHCTBE.
[TapayienbHOCTB NPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYISAPHOCTH MPAMOU U

23 IUIOCKOCTH: NIEPIIEHAUKYJISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEePIEeHIUKYIIPHBIE K TUIOCKOCTH

o5 IIpsimMble nmapasiesnbHbIe U
NEPIEHIUKYIIPHBIE K TNIOCKOCTH

26 [Tpu3Hak NepneHUKYIIPHOCTH IPAMOK U
IJIOCKOCTH

97 [Tpu3Hak NeprneHUKYIIPHOCTH IPSIMOK U
IJIOCKOCTH

28 Teopema o npsAMON NEPIEHIUKYIIIPHON
IJIOCKOCTH

29 TeopeMa 0 NpsAMON NEPIEHAUKYIIIPHON
IJIOCKOCTH

30 TeopeMa o psAMON NEPIEHAUKYIIIPHON
IJIOCKOCTH
[leprieHauKyNIAp U HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM J10 TVIOCKOCTH

32 [TeprieHAUKYIIAp ¥ HAKIIOHHBIE: PACCTOSHUE




OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUEC OT
HpHMOﬁ J0 IINIOCKOCTH

[leprieHauKyNIAp U HAKIIOHHBIE: PACCTOSHUE

33 OT TOYKH J10 IIJIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOM 10 IJIOCKOCTH
[leprieHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOM 10 IJIOCKOCTH

35 VYTIBI B IPOCTPAHCTBE: YTOJI MEKIY 1
OPSMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEHHBIN yroa 1
JIBYIPaHHOI'O yIiia

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa 1
JBYTPaHHOTO yTJia
[TepnieHANKYIIPHOCTD MJIOCKOCTEH:

38 IPU3HAK NEPHEHIUKYIAPHOCTH JABYX 1
IJIOCKOCTER
IlepneHauKyISIPHOCTD IIJIOCKOCTEM:

39 MpU3HAK NEePIEHAUKYISIPHOCTH IBYX 1
IIJIOCKOCTEMN
[TepneHAUKYIIPHOCTH MIOCKOCTEH:

40 NPU3HAK NEPIEHIUKYIAPHOCTH ABYX 1
IJIOCKOCTER

41 Teopema o Tpéx nepneHuKymnspax 1

42 Teopema o TpEX MepHEHIUKYIApaX 1

43 Teopema o TpéX nepneHIuKyIsIpax 1

44 KonTponbhas paboTa no remam 1




"TleprnieHAUKYISIPHOCTD MPSMBIX U
wiockocTe" u "YTibl MeXy NPSIMBIMU U
IUIOCKOCTSAMU"

45

ITonsiTHE MHOTOTpaHHHMKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBITYKJIbIEC U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa
MHOI'OIPaHHHUKA

46

[Tpusma: n-yronpHas nmpu3ma; TpaHu U
OCHOBaHUS MPU3MBL; IPSIMasi U HAKJIIOHHAS
pU3MBbL; OOKOBasl U TIOJTHAs TOBEPXHOCTh
PU3MBI

47

[Tapannenenurnen, npsAMOYrOJIbHbINA
IapaJuleIenuIe] U ero CBOMCTBA

48

IInpamupa: N-yronpHas nupamuia, FpaHu v
OCHOBaHUE MUpPaMUJIbl; OOKOBAsl U MOJIHAS
[IOBEPXHOCTb IUPAMUBI; IPABUIIbHAS U
yCceu€HHas nmupamuia

49

[TpaBUIbHBIE MHOTOTPAHHUKH: TIOHSTHE
NPaBUIBHOTO MHOTOTPAaHHUKA; TPABHIIbHAS
npr3Ma U paBUIIbHAS MMPaMU/IA;
NpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MPAaBWIBHBIN TETpadap; Kyo

50

[IpencraBiaeHue o0 MPaBUIBHBIX
MHOTOTPaHHHMKAX: OKTadIp, JOACKadIp U
HKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOM, IIJIOCKOCTH.
DJIEMEHTBI CUMMETPHUH B MTUPAMHUIAX,




napaieJicnmIc1ax, rmpaBUJIbHbIX

MHOTOTpaHHHUKaX
59 Brruncienue 31eMeHTOB MHOTOIPaHHUKOB: 1
pEOpa, IuaroHanu, yribl
[Tnomaas 6OKOBOM MOBEPXHOCTH U TTOJTHON
53 MOBEPXHOCTU NPSIMON IPU3MBI, TUIOIIATh 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOM MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TMPABWIIbHONW MTUPAMUJIBI, 1
TeopeMa O MIIoIa I OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUPAMHU/IBI
55 KonrtponbHas pabora 1o teme 1
"MHororpaHHuku"
56 [Tonsitue 06 00BEME 1
S7 O0bEM UpaMu/Ibl 1
58 O0BEM upaMuIbI 1
59 O0bEM TUpaMUIBI 1
60 O0BEM upaMuIbI 1
61 O0BEM TPU3MBI 1
62 O06BEM mpu3MbI 1
63 O0BEM TPU3MBI 1
64 KonTponbnas padota o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0600IICHIE CHUCTEMAaTH3AIUS
65 3HaHui. [locTpoeHue ceuenuii B 1

MHOT'OTPaHHUKEC




66

[ToBTOpEHue, 06001IEHNE CUCTEMAaTH3ALIUS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH 10 IPSAMOH, OT
TOYKH J10 IUIOCKOCTHU, MEXKTY
CKPELIUBAIOIIMMUCS IPSIMBIMU

67

HtoroBas koHTpoJIbHAs paboTa

68

[ToBTOpeHue, 0000IIeHIE CUCTEMATU3AIIS
3HaHUW. BeIuKcCiieHUE yTII0B: MEXIY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU, MEXKITY
MPSIMOM ¥ TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEXKAY IIIOCKOCTSAMHU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoabHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH
|

DJIEeKTPOHHbIE
uudposeie
o0pa3zoBareJibHbIE

pecypchl

Cdepa u map: neHTp, paauyc, 1uaMeTp;
IUIOMIA/b TIOBEPXHOCTH Chephl

B3aumnoe pacrnonoxenue chepsl U
IUIOCKOCTH; KacaTesbHasl INIOCKOCTh K

chepe; omanb chepsl

N3o0paxkenue cdepsl, mapa Ha
mockocT. CeyeHus mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yrolne UIHHIPHIECKON
MMOBEPXHOCTH, OCh IUJIUHAPUIECKON
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUTIOIIAas OOKOBOM M IMOJIHOM
MMOBEPXHOCTH

N300pakeHne MUIMHAPA Ha MIIOCKOCTH.
PazsépTka nnnunapa. CeueHus

HMWIMH]Ipa (TUI0CKOCTbIO, MapajuIeIbHOM
WIN TIEPIeHIUKYIISAPHOM OCH IIUITMH]IPA)

Konnueckas moBepxHOCTh, 00pa3yromme
KOHHUYECKOH IMMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yrolas 1 0Ch; TIIOMIA/lb OOKOBOH H
MIOJIHOM MMOBEPXHOCTHU
VYceu€HHblil KOHYC: oOpasyromue u

9 BBICOTA; OCHOBaHMA U OOKOBast
MOBEPXHOCTh
N3006paxkeHne KoHyca Ha MJI0CKOCTH.
Pa3Béptka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, MapajuIeIbHON
OCHOBAHUIO, M TUIOCKOCTBIO, MMPOXOSIIEH
4yepes BEPILUHY)

1 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHukK, ONMCaHHbIA OKOJIO

12 cdepsr; chepa, BrcaHHAs B
MHOTOTPaHHUK WJIM B TEJIO BpallleHHUs

13 [Tonsarue 06 06véme. OCHOBHBIE
CBOMCTBAa 0OBEMOB TEN

14 OO0BEM IUIIMHpA, KOHYCa

15 O06bEM mapa u mioaab chepsl
[TogoOHEbIE TeNa B MPOCTPAHCTRE.

16 CooTHOIIEHUS MEX Y TUIOIIAIIMU
MoBEepXHOCTEH, 00bEMaMU OJOOHBIX TEJ

17 KonrtponbHas pabora no remam "Tena
Bpaienus" u "O6bemMsl Ten"

18 BekTop Ha MIOCKOCTH ¥ B IPOCTPAHCTBE

19 CroXeHne 1 BEIYUTaHUE BEKTOPOB




20

YMHOKEHUE BEKTOPA HA YUCIIO

21

Pa3noxxenue BekTopa 1o Tpém
HEKOMIUTaHApHBIM BekTopaM. [IpaBuio
napajuieJenune1a

22

Pemenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJII ICHUCTBUI C
BEKTOpaMHU

23

[IpsimoyronbHast cuctema KOOpAMHaT B
npocrpancTse. KoopanHatel BekTopa.
[Ipocreimue 3agaun B KOOpAMHATAX

24

VYron mexnay Bekropamu. CkasipHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brruucnenue YIJI0B MEXKAY NIPAMBIMHU U
IIJIOCKOCTAMU

26

KoopaunaTHO-BEKTOPHBII METOT TpU
pEIIeHUU TEOMETPUUYCCKUX 3a]1a4

27

Kontponbnas pabora o reme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpEeHuEe, 06001IeHNE U
cucreMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHue, 06001IeHNE U
cucreMaTn3anus 3HaHUH. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 06001IeHNE U
cUCTEMAaTH3aINsI 3HAHUN. 3a1aqu




IIaHUMETPUHN U MCTOABI UX PCIICHUA

[ToBTOpEeHME, 0000IIEHNE 1

31 cUCTEMAaTH3alUs 3HAHUN. 3a1adu 1
TUTAHUMETPUHU M METOJIbI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucteMaTtu3aius 3Hanuii. OCHOBHBIE 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBast KOHTpOJIBbHAS paboTa 1

34 [ToBTOpEHME, 0606HICHI:IG u 1
CUCTEMaTHU3aIlUsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HHTEPHET
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