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AHHOTALUSA

Pabouast mporpamma yueOHoro kypca «l'eomerpusi» 6a30BOro ypoBHS st
obyuarommxcss 10 —11 kimaccoB paspabotaHa Ha ocHoBe DenepaabHOTO
TOCy/IapCTBEHHOTO 00pa30BaTENIBHOTO CTaHJApTa CPeaHEro 00Imero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMUIMI POCCUICKOTO 0O0pa30BaHUS.
Peanuzanus nporpaMMbl 00€CTI€UMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHsSI M HEMPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOMIEKYIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEJIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJUA U3YYEHUS YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJOBJIEHA NPAKTUYECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX W
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUU B HAINPABIECHUU JIMYHOCTHOIO
pa3BUTHs OOy4armuxcs, (GOpMHPOBaHUA (DYHKIMOHAIBHON MaTeMaTH4YEeCKOU
I'PaMOTHOCTH, U3YUEHUs IPYTUX yUeOHbIX AUCUUILIMH. Pa3Butue y oOyuaronmxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTM W IPOUCXOKJIECHHHM T€OMETPHUYECKHUX
aOCTpaKiMii, COOTHOIIEHUH PEAITbHOIO W HJICATBHOI0, XapaKTEpe OTpPaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUH U IPOLECCOB PEATBHOTO MUPA, MECTE TEOMETPHUH
B CUCTEME HayK M POJIY MAaTEMaTUYECKOIO MOJAEIIMPOBAHUS B HAYYHOM [MO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUalIUXCs, a
TaK)K€ KayeCTB MBILUICHUS, HEOOXOIMMBIX [UIsl aJanTalid B COBPEMEHHOM
o01iecTse.

['eomeTpust sBisieTCsl OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK Kak oOOECleYyMBaeT BO3MOXHOCTb HW3Y4YEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbllIeHHE, (HOpMHpYyEeMOe NIpHU H3YYEHUH OO0YyYaroIMMHCS
MNOHATUIHBIX OCHOB T€OMETPUHU U IOCTPOEHUH LENOYKH JIOTHYECKUX YTBEPKACHUM
B XOJI€ pEILICHUS T€OMETPUYECKUX 3a7ad, YMEHHUE BBIIBUTaThb W ONPOBEPraTh
TUIOTE3bl HETOCPEACTBEHHO HCIOJB3YIOTCS MPU PEHIEHUH 33Jad4 €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0NacTsaX AesATenbHOCTH 4yenoBeka. OpUeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOro ObITHs, (opMma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCJIOBHE YCIEUIHOTO MO3HAHUS W aKTHUBHOTO
npeobpazoBaHusi  AelcTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEUHSET pa3Hble BUAbI YUeOHOI U TPYIOBOM AESITEIbHOCTH, SIBISIETCA
OJIHUM U3 TpO(ecCHOHATBbHO BAXKHBIX KAauecTB, MOITOMY aKTyajbHa 3ajada



dopMupoBaHus |y OOYyYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl yueOHOTO Kypca «['eomerpus» Ha 6azoBOM
ypoBHE OOyueHusi — 00meo0pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pPa3BUTHE
oOyuaroluxcs yepe3 ooecrneyeHue BO3MOKHOCTH IPUOOPETEHHS U UCIIOJIb30BAHUS
CUCTEMAaTUYECKUX TIE€OMETPUYECKUX 3HAHUW U  JEUCTBUH, CHEHM(PUUHBIX
FEOMETPUH, BO3MOXXHOCTH  YCIIEIIHOTO  MPOAODKEHUS  00pa3oBaHUs IO
CHELUATBHOCTAM, HE CBSI3aHHBIM C MPUKIJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[TporpaMMa mno reomeTpuu Ha 0a30BOM YpOBHE IIpelHA3HaueHa Jis
o0yJarolmxcs CpeAHEN LIKOJIbI, HE UCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOIO 001ero oopasoBanus. Takum oOpa3zom, oOydaromuecss Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH OOIIME MaTEMaTHUYECKHE YMEHMS, CBSI3aHHBIE CO
cnenupUKoil reoMeTpUr U HeOOXOAUMBIE U1l dKU3HU B COBPEMEHHOM OOLIECTBE.
Kpome 310ro, oHM IMEIOT BO3MOXKHOCTh U3y4NUTh T€OMETPHIO OoJiee TiTyO0KO, eCiu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TIE€OMETPUYECKUX 3HAHMUSIX B
npo(hecCUOHABHOM e TENbHOCTH.

JlocTH)KeHHE LeM OCBOEHMSI TMPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHBIMM 3ajayaMud  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBisiroTCs:

o (opMmHpoBaHHE TMpPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOI

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIHUM MUPOM;

o (opMupoBaHUE NPEICTABIECHUS O MHOTOTPAHHUKAX U TEJIaX BpalllCHHs KaK
O BAXXHEWILMX MaTeMaTHYECKUX MOJENSX, MO3BOJISIIOUIMX OMUCHIBATH U
U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (dopmupoBaHME YyMEHMs paclo3HaBaThb Ha YepPTEekKax, MOJEISIX U B
peaTbHOM MHUPE MHOTOI'PaHHHKH U TeJIa BPaLlCHUS;

e OBJIQJICHME METOAAMH PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paXKEHUSX
MIPOCTPAHCTBEHHBIX PUTYD;

o (QopMupoBaHuE yMEHHUS OINEPUPOBATh OCHOBHBIMH TMOHSITHUSIMU O
MHOTOI'paHHHKaX M TeJaxX BPALLEHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAQJCHUE  aNrOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3a/ad;
(opMHpOBaHME yMEHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKAa3aTelIbHbIC
pacCyk/eHUs B XOJA€ PELICHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
IIPAKTUYECKUM COJEPIKAHHUEM;

e pa3BUTHE UHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
ITI03HABATEJIbHOM aKTHUBHOCTH, UCCJIENOBATEIBCKUX YMEHUN, KPUTUYHOCTH
MBILUICHHS;



o (opmupoBanue QPyHKINOHATEHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHH:
yYMEHHUE PACIIO3HABATH MPOSBICHUSI TEOMETPUUECKHUX MOHSATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX XU3HEHHBIX CUTYalUUAX U NPU U3YYECHUU
OpYrux  y4eOHbIX  MpPEIMETOB, TNPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, POPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJIETH, MPUMEHSATh OCBOCHHBIM T€OMETPUYECKUUN
anmapar i1 peleHus PAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATh NOJYYECHHbBIE PE3YJILTATHI.

OTIMYNATENHEHON OCOOEHHOCTBIO NMPOTrPaMMBbI SIBJISIETCS BKIIFOUEHHUE B KypC
CTEPEOMETPHUU B HAYAJIE €r0 U3YUEHUS 3a]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHHUSA, U OINpeAeIEHHBIM 00pa3oM OpraHUW30BaHHAs paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKAaHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JaJbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[IpeanouteHue OTAAETCS HATAAHO-KOHCTPYKTUBHOMY METOJy OOy4Y€HHUs, TO
€CTh TEOPETUUYECKHE 3HAHHSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEAMETHO-
MPAKTUYECKON JEeATEeNbHOCTU. Pa3zBUTHME MPOCTPAHCTBEHHBIX MPEACTABICHUMN Y
yUYaIMXCS B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUET pELICHUS 3a]a4 Ha CO3IaHHe
IPOCTPAHCTBEHHBIX O0Opa3oB M 3a7a4 Ha ONEPUPOBAHUE IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3znanue oOpaza TPOBOAMTCS C OMNOPOM HA HArJISJHOCTH, a
OIEpUpPOBAaHUE 00pPa30M — B YCIIOBHUSX OTBJICUEHHS OT HATJISIAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE cojiepkaTenbubie TMHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsmple U MIOCKOCTH B POCTPAHCTBEY, « Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrnpezensercss He TOJIbKO M0 CoAepKaTeIbHbIM JIMHUAM, HO U 10 ToJiaM 00y4YeHHUs
Ha ypOBHE CPEIHETO 00111ero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOCHHUS paboueil MporpaMmbl, pachpeieia€HHbBIM 10 TrojaM OOy4eHus,
CTPYKTYpUPOBAaHO TakuUM oOpa3oM, 4YTOOBl OBJAJE€HHE T'€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYLIECTBIISIOCH MOCIEA0BATENbHO U MOCTYIATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAINCH B
OOLIyI0 CUCTEMY T'€OMETPUYECKHUX MPEICTABICHUN OOYyYAIOIIMXCS, paclIupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBOoaUTCA 2 yaca B HeAenro B 10 kinacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M IITIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEPEOMETpUU. Touka, TmpsMas, IJIOCKOCTb,
npocTpancTBO. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHHM CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOEe pacnosnoxxeHue NpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
NapajuleNIbHble M CKpeluBarommecs mnpsmele. llapauiensHOCTH mOpsMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MApPAJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX MNPAMBIX; NAPALIEIBHOCTh NMPSMON U IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJ MEXAYy MPsAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAITIENbHBIE INTIOCKOCTH; CBOWCTBA MAPAJIIEIBHBIX
mockoctel. IlpocTeiime mpocTpaHCTBEHHbIE (PUTYpbl HA TUIOCKOCTHU: TETPa’3p,
Ky0, apajuiesenune; NOCTPOCHUE CEUEHUH.

[leprieHIUKYJIAPHOCTD NPSIMOM U IJIOCKOCTH: IIEPIICHIUKYJIAPHBIC IIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MApPAUICIBHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpemMa O MpAMOU
MEPIECHINKYJIIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYTPAaHHBIM  yrojl, JIMHEHHBIA YroJl  JIBYIPaHHOIO  yIJa.
[leprieHIUKYJISIp W HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKIHs (PUTyphl HA MIIOCKOCTh. [leprneHuKynsapHoCTh
IJIOCKOCTEN: MPU3HAK MEPNEHANKYISIPHOCTH ABYX IUIOCKOCTEW. TeopemMa o TpEx
NEPNEHANKYIISPAX.

MHOrorpaHHuKu

IloHATHE MHOTOIPaHHUKA, OCHOBHBIE JJIEMEHTH MHOTOIPAaHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAS MPU3MbI; OOKOBas U
MOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero coucrsa. llupamupma: n-yroinpHas nupamuga, 'paHu U
OCHOBaHHUE NHUpPaMUIbl; OOKOBas U MOJIHASI TOBEPXHOCTh MUPAMUJbl; IPaBUIIbHAS U
yCeu€HHas MNHpaMHIa. OJIEMEHThl MpuU3Mbl M nupamuisl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE NPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHASA MPU3MA U
NpaBWIbHAS IHMPaMHIA; NPABUJIbHAS TPEYroJibHas MNHpamMuia W MPABUIbHBIN
TeTpadap; KyO. IlpeacraBieHue o mNpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadJIp,
nozeka’ap u ukocasap. CeueHus: IpU3Mbl M MUPAMHUIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, INPSAMOM,
IJIOCKOCTU. DJEMEHTHI CAMMETPHUH B MIUPAMUAAX, TapaJUICIEITUAIEAAX, IPABUIIBHBIX
MHOT'OTPaHHHUKAX.



Bbruncienue »rneMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAaroHaiu, VYIJbl.
[Tmomaas OOKOBOM MOBEPXHOCTH M TOJHOW MOBEPXHOCTH NPSMON MPHU3MBI,
IUIOIIAb OCHOBaHMi, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOi mpu3Mel. [ Litomans
OOKOBOIl TOBEPXHOCTM M TIOBEPXHOCTH TPABWIBHOM MNUpaMHIbl, TEeOopeMa O
wiom@aan yceu€HHou nupaMusl. [lonsatue 06 00béMe. O0bEM UpaMuIbl, TPU3MBIL.
[Tonobupie Tena B mnpocTtpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAIIMU
HOBEPXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

11 KUIIACC

Tena Bpamenust

HummHapuyeckas MTOBEPXHOCTb, oOpazyrorniue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHusA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias M OCh, IUIONIAJb OOKOBOM H TOJIHOM
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHWE U BepIIMHA, 00pa3yronas
1 OCb; TIJIOIIIa/1b OOKOBOM M TTOJTHOM TOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yIoline
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAaMeTp; IJIOMIAIb MOBEPXHOCTU C(hephl.
B3auMHoe pacnionoxenue cepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N306paskeHue Ten BpalieHus Ha TNocKocTu. Pa3BEépTka nuimHapa 1 KOHyca.

KoMOuHanuu e BpallieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIN
okoJi0 cpepsl; cepa, BMUCaHHAST B MHOTOTPAHHUK, WK TEJIO0 BPAIICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BHEMOB Tell. Teopema 06 00béMe
IPsIMOYTOJILHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHApA,
koHyca. O0BEM 11apa u miomaab chepsl.

[TomoOnple Tenma B mpocTpadcTBe. COOTHOIICHUS MEXIy IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJI.

Ceuenus numHpa (MapauieabHO U NEPIeHIUKYISIPHO OCH), CEUEHHS KOHyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CII0KEHUE U BHIYUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaznoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuino mapamnenenunena. Pemrenue 3amad, CBS3aHHBIX €
IPUMEHCHUEM TMIPAaBUJI JCUCTBUM C Bekropamu. [IpsMmoyronbHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaunatel Bekrtopa. Ilpocreimume 3agaum B
KOOpAMHATax. Yroa Mexay BekTopamu. CKalsIpHOE MPOU3BEACHUE BEKTOPOB.



Brruncienne yrioB MEXAy NPAMBIMHU U IUIOCKOCTAMA. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPH PELICHUH F€OMETPUYECKHX 3aa4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPAaMMBbI y4yeOHOTO TMpeaMeTa
«MaremaTnka» XapaKTEepHU3yKOTCS:

I'pa:xknanckoe Bocmuranme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UITUN 00YUAIOMIEroCs] KaK aKTHBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHHMH,
MpoLeIyp TpakAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUM C WX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

IIaTpuoTHYeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaKIaHCKON UACHTUYHOCTH, YBAKECHHUS K
IIPOLJIOMY Y HACTOALIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MAaTEeMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTUsIX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOI'O C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUN HAYKU U JIEATEIBHOCTBIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIETo.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAS ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCYKICHUM; BOCIIPUUMYHBOCTHIO
K MaT€MaTUYECKHUM aCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHHE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTHYECKHUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOC INMHUTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U
OTZIbIXa, peryJiapHas puznueckas akTUBHOCTS); (PU3NUYECKOTO COBEPILICHCTBOBAHUSI,
MIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JIESITEIbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTHIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYAOJIOOUS; UHTEPECOM K
pazmuuHbiM  chepaM  NMPOo(EeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKMU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO W



caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

IKO0JIOTUYECKOEe BOCTIMTAHNE:

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHMMAHHUEM BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIUAIBHOM
Cpellbl, OCO3HaHUWEM TJI00AJBHOTO XapakTepa HSKOJOTMYECKHX MpoldeM;
OpUEHTallMell Ha TPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIs peuieHus: 3a1ad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, ITTAHUPOBAHUS MOCTYIIKOB M OIIEHKU UX BO3MOMHBIX
MOCIICJICTBUUN JIIA OKPY’KAIOILIEH CPEbI.

IleHHOCTH HAYYHOTO MO3HAHUSL:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAYKHM W  OONIECTBEHHOM  MpakTUKH, MOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeloBEUECKON IesATEeNIbHOCTU, JTaroB €&
pa3BUTHS M 3HAYUMOCTH Ui PAa3BUTHs [UBUIN3AIAW; OBJAJACHHEM S3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEJCTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYKD M MCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE Pe3yIbTaThl OCBOCHHUS IMPOTPAMMBI y4eOHOIO IMpeaMeTa
«MaremaTHKa XapaKTePU3YIOTCSI OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCLCMBUIMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuueepcanvmvie  nosnaseamenwvuvie  Oelicmeus, — obecneuusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarOwuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpyJicaowe2o  mMupa;,  HpPUMEHeHue  J102U4eCKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jioruyeckue 1eHCTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEeMAaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOWICHUH MEXKIY IMOHATHAMH; (OPMYIUPOBATH
OMpeJeCHUST  IOHATUM; YCTaHABJIMBATh CYIICCTBECHHBIM  IPU3HAK
KJaccu(uKauy, OCHOBaHUA ISl OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCHPHHHMATH, (OPMYJIUPOBATh W  IPEOOPA30OBBIBATh  CYXKJICHUS:
yTBEpIAUTEIIbHbIC W OTPULIATENIbHBIC, CAMHUYHBIC, YaCTHBIC M OOIIHE;
YCJIOBHBIC,

e BBIABIATH  MATCMATHYCCKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NPOTUBOpeYNs B (aKkTax, JAHHBIX, HAOIONCHUSAX W YTBEPKICHUSIX;
npeJiaraTh KpUTEPUH JUTS BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TPOTHBOPEUHIA;



e JIe7IaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NETyKTUBHBIX U
MHIYKTUBHBIX YMO3AKITIOYCHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e TPOBOIUTH CaMOCTOSITEIIbHO JT0Ka3aTeIbCTBA MaTEeMaTHIECKUX
YTBEPXKICHUM (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOANTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXKICHWSI I BBIBOJIBI;

e BBIOMpaTH croco0® pemreHus ydyeOHOM 3adadyd (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHS, BBIOMPATh Hawboyiee MOAXOASIIUNA ¢ YIETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBbie ucciiegoBaTe/ILCKHE AeCTBUSA:

e HCIIOJIb30BaTh BOMPOCH KaK MCCIIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS,
(GopMyTUpOBaTh BOIPOCHI, (PUKCUPYIOLIUE TPOTHBOpPEUHE, MPoOIeMy,
yCTaHaBIMBAaTH HWCKOMOE€ W  JaHHOe, (opMUpoBaTh  THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
o0beKTa, SIBJICHHS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMHU, TIPOIECCAMU;

e CaMOCTOSITEIHLHO (OPMYIHUPOBATH OOOOIEHHS U BBIBOJBI IO pe3yJibTaTam
POBEIEHHOTO HAOJIOJEHUS, WCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

e TMPOTHO3MPOBATH BO3MOXKHOE pPAa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABJIITH AePUITUTHI HHDOPMAIUH, JTAHHBIX, HEOOXOIUMBIX /ISl OTBETA Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh HMH(POPMAIIMIO W3  HWCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3TUYIHBIX BUIOB M OPM TIPEICTABICHHUS,

e CTPYKTYypUPOBaATh MHGOPMAIIHNIO, TIPEJICTABIATh €€ B pa3IU4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTD uHbopMaIun 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  Vuueepcanvuvie  KOMMYHUKamueHble — Oelicmsusi,  0becnevusaon

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U POPMYIUPOBATH CYKIACHHUSI B COOTBETCTBUU C YCIOBUSIMHU
U LIETIIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMCBbMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS MO XOAY PEIICHHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yNbTAaT;

B X0/I¢ 00CYKIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
po0JieMbl, peliaeMoin 3a/1auu, BhICKa3bIBaTh UJIEH, HAIICJICHHBIEC HAa TIOUCK
pELICHUsI; COMOCTABJISITh CBOU CYXKICHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JHaJiora, OOHapy»UBaTh pa3lIMyUe U CXOJCTBO MO3UIIUN; B
KOppEeKTHOU popMme hopMyTupoBaTh pa3HOTIACHUS, CBOM BO3PAKEHHUS;
NPEJCTABIATh  PE3yJbTAaThl  PEIICHUS  3aJayd,  OKCICPHUMEHTA,
WCCIIeTIOBAHUS, TIPOEKTA; CAMOCTOSTEIHHO BRIOMPATh (DOpMAT BBICTYIUICHUS
C yu€TOM 3aja4 Npe3eHTAINN U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHnuecTBo:

IOHMMATh U UCII0JIb30BATh PEUMYILIECTBA KOMAaHIHOM U UHIMBUyaJIbHOU
paboThl MpU penieHuH Y4eOHBIX 3a/ay; MPUHUMATHh LEIb COBMECTHOM
NEeSATENbHOCTH, IJJAHUPOBATh OPraHU3aldI0 COBMECTHOM  paboThl,
pacnpenenars BHIbI padOT, IOroBapUBaThCsA, OOCYKIATh IPOLECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

Y4acTBOBATh B IPYNIOBBIX (hopMax paboThI (00CYKIeHUs, 0OOMEH MHEHHIA,
«MO3TOBBIE HITYPMBD» U HWHBIE); BBINOJHATH CBOIO YacThb pabOThl U
KOOPAVMHUPOBATh CBOU JEHCTBUS C IPYTMMH YICHAMHU KOMAH/Ibl, OEHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MNPOAYKT 1O  KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvhvie pezynismugeHble Oeticmsusi, 0becneyusaiom popmuposanue
CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTABJIATH IJIaH, aJITOPUTM PEIICHUS 3a/1a4d, BHIOUPATh CIIOCOO peIIeHUs
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIBb:

BJIQZICTh HAaBBIKAMU TIO3HABATENBHON pedieKcuH Kak OCO3HaHHS
COBEpUIAEMBIX JIEUCTBUHA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIpoIiecca U pe3yiibTara
pelIeHns MaTEMaTUIECKOM 3a1auu;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJACHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3y/ibTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBl JTOCTHKECHUS WIM HEAOCTHKEHMUS DPE3YJIbTATOB JEATEIBHOCTH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJIbTATDBI
10 KITACC

OnepupoBaTh NOHIATUAMU: TOUKA, IPSMAst, TNIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUHM W CIICICTBHS W3 HHUX IPU PEIICHUH
TeOMETPUUYECKUX 33/1a4.

OnepupoBaTh MOHATHSIMH: MTAPATUICTLHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBath B3aMMHOE pacHoOJIOKEHHE TMPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYTPAHHBIA YTOJd, TpaHU ABYTPAHHOTO Yria,
peOpo IBYrpaHHOTO yTIiia; JMHEWHBIN Yrojl ABYTPAaHHOTO yIJia; TrpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHKOB (MMHpaMua; TpHU3Ma,
NPSIMOYTOJIBHBIN MapaJiiesIeuIe]l, Kyo).

KnaccudummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBAHHWS IS
Kiaccuukanuy (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMBIE U HAKJIOHHBIE MPU3MBI, NTapajUIeICITUIICbI).

OmneprpoBaTh MOHATHIMHE: CEKyIas TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CtpouTh ceuyeHUsT MHOTOTPAaHHUKOB METOJOM  CJEJOB, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXy, COOKY, CHU3Y.

Permars 3a7aun Ha HaXOXKJEHUE TEOMETPUUYECKUX BEIHUMH MO o0pas3iam Wiu
QITOPUTMaM, TIPUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIUUCIECHUE PACCTOSHUN MEXKIY TBYMS
TOYKaMH, OT TOYKA JO TPsIMOM, OT TOYKH JO IIJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Permatp 3a7aun Ha HaXOXKJICHUE TEOMETPUICCKUX BEIMYUH MO 00pa3iaM min
QNITOPUTMAM, TIPUMCHSS W3BECTHBIC AHAJIMTUYECKUE METOJbl TIPH PCEHICHUH
CTaHJAPTHBIX ~MaTEeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIMMMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOM H TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuza) C IpuMeHeHUEM (POPMYIT; BEIYUCISATH COOTHOIIEHUS MEXTY TIIOMIAIMA
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTth MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBAT M HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (HakThl AJis1 pELICHHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEATIOIATraoIIMX HECKOJIBKO IIAr0B PEIICHNUs, €CIIM YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (hopme.

[IppuMeHATs NpOCTEWINNE NPOrpaMMHBIE  CpPEACTBA MW JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoANTH HpPUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PaCIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

IIprMeHATH IOIYyYEHHBIE 3HAHMS Ha IPAKTHKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE TOHATUA B IPOLECCE IIOMCKA PELICHUS
MaTeMaTU4eCcKH CQPOPMYIHPOBAHHOM MPOOIEMBI, MOJIEIUPOBATH pEalbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIEA0BaTh I[IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapara ajireopsl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KJIACC

OnepupoBaTh NOHATUAMH: IWIMHAPUYECKAs IOBEPXHOCTh, 0O0pa3yrolue
WIMHIPUYECKON MOBEPXHOCTH; IHIIMHIP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yoIne
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KinaccudunmpoBaTs B3auMHOE pacrnoyiokeHue chepbl U TIIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTA; IIAPOBOM CJI0I, OCHOBAaHWE ILAPOBOTO CIIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOU CEKTOP.

Beruncnarh  0o0bEMBI UM IUIOHIAAM  TOBEPXHOCTEH Ten  BpalleHus,
r€OMETPUYECKUX TEJ C TpUMEHEeHHEM (HOpMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIUCAHHBIN B C(hepy U OMHUCAHHbBIN
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUSI.

BeIuncaTh COOTHOLIGHUSI MEXKIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMHU
MOAOOHBIX TEII.

N3o0paxkath u3ydaeMble (QUTYpPBl OT PYKH U C IPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.



W3Bnekatb, HWHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh HHOOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYI Ha YepTekax U
PUCYHKaX.

OnepupoBaTh NOHIATHEM BEKTOP B IIPOCTPAHCTBE.

BBIIONHATE JEHCTBUSA  CJHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOEHHS BEKTOpa Ha YUCIIO, OOBIICHITH, KAKUMHU CBOWCTBAMU OHM 00J1aJJat0T.

[IpuMeHATh MpaBWIIO NMapaJlIesICUIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIY
BEKTOpaMH, CKAJIIPHOE IPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBL.

HaxonuTs cyMMy BEKTOPOB M IIPOU3BEEHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJSPHOE IPOU3BEAECHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IUIOCKOCTh YPaBHEHHMEM B JEKapTOBOM CHCTEME KOOPAMUHAT.

[TpuMeHsATh reoMeTpuuecKre (PaKThI Ui pEHICHUs] CTEPEOMETPUUECKUX 3ajad,
IIPEATNOIAraoIMX HECKOJIBKO IIAr0B PEIICHNUs, €CIIM YCIOBUS IPUMEHEHMS 3a1aHbl
B IBHOU (popme.

PemaTte mpocrediine reoMeTpuYecKUe 3a/layd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIWHATHOTO METO/A.

Pemate 3amaun Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLICHMU U
HaXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH [0 00pa3naM WiIH aJrOpUTMaM, MPUMEHSS
W3BECTHBIE METObI ITPU PEIICHUN CTaHAAPTHBIX MAaTEMaTUUYECKUX 3a/1a4.

[IppuMeHATP NpOCTEHINNE NPOrpaMMHBIE  CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKUX 3a]1a4.

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

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh pEajbHbIC
CUTyalluM W TPHUMEHSATh HM3YYECHHbIE MOHSTHS B MPOIECCE IOUCKA pelIeHUs
MaTeMaTHYecKd CHOPMYIHPOBAHHONW MPOOJEMbI, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha A3BIKE T'E€OMETPHUH, MCCIEAOBAaTh IIOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapara ajireopsl; pemarb
MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKIEHUEM T€OMETPUUECKUX BEIUUHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

~N o o b~

HanmeHoBaHue pa3esioB U TeM
NMPOrpaMMbl

Bgenenue B crepeoMeTpuro

[IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE.
[TapamienbHOCTB NPSAMBIX U IIJIOCKOCTEMN

[lepneHqUKyISIPHOCTD NPAMBIX U
IUTOCKOCTEMN

VYTiabl MeXAy NPSIMBIMH U TIOCKOCTSIMU
MHororpaHHuKu
OO6BEMBI MHOTOTPaHHUKOB

HOBTOpeHI/ICZ CCUCHUS, paCCTOSAHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

10

12

12

10
11

68

KouTtpoJbHbie
padoTbI

(& S N N

IMpakTuyeckne
padoThbI

JIeKTPOHHbIE
(uudposbie)
oOpa3zoBarTe/ibHbIE

pecypchbl



11 KIIACC

HanmMeHoBaHue pa3aesioB U TeM
Ne i/
NMporpaMmbIl

Tena Bpamenus

OO0BEMBI TN

BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE
[ToBTOpEeHwme, 0000IICHHE,

cucTeMaTu3anus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4yacoB

Bcero

12

10

34

KouTpoJsbHbIe
padoThbI

IMpakTuyeckne
padoThbI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBartejibHbIE

pecypcsbl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne

T
i eMa ypoKa

OCHOBHBIE IOHATHS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuiia nzobpaxeHus Ha
pHUCYHKax: U300pa’keHHsI IUIOCKOCTEH,
NapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CepeIMHbl OTpe3Ka

Ilonstus: MNEePECCKaroMMreCsA IJIOCKOCTH,
nepecekarommecs npsamas 1 rmiIO0CKOCTh

[ToHsATHS: IEpECEeKArOIINECs TUIOCKOCTH,
nepeceKaroluecs npsiMast v IoCKoCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKax
Hauanpubie cBeienus o kyoe u

5 NUpaMuJie, UX Pa3BEPTKU U MOJIEIH.
CedeHus MHOTOIpaHHUKOB
HauanbHble cBefieHus o kyde u

6 nupamMue, ux pa3BEPTKU U MOJIEIIH.

CedeHunss MHOTOTPaHHUKOB

KoauuecTBO 4acoB

Bcero

KourtpoJbHbie
padoTbI

IMpakTuyeckne
padoThbI

Jlara

U3y4yeHust

JIeKTPOHHBbIE
uudposbie
oOpa3zoBarTe/ibHbIE

pecypchbl



10

11

12

13

14
15
16

17

INousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH M CJICJACTBHS U3 HUX
INousarue 06 aKCHOMATHIECKOM
MMOCTPOCHHUH CTEPCOMETPHH: aKCHOMBI
CTEpEOMETPHUU U CIECACTBUS U3 HUX
ITousiTe 00 aKCHOMATHYECKOM
MMOCTPOCHHUH CTEPCOMETPHH: aKCUOMBI
CTEPEOMETPHUH H CICACTBHS U3 HUX
ITousiTe 00 aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPCOMETPHH: aKCUOMBI
CTEPEOMETPHUH U CIICJCTBHS U3 HUX
B3anMHOe pacrniosnoxenue npsMsIx B
IIPOCTPAHCTBE: MEePECEeKAIOIIHECs,
napaJuieNibHbIe U CKPEIIUBAIOIIHNECs
TIPSIMBIC

[TapanienpHOCTh IPAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: MapaJIEIIbHBIE NIPSMBIE
B IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
MIPSIMBIX

[TapannenbHOCTb MPSMBIX U IIOCKOCTEHN
B IpocTpaHcTBe: [lapamienbHOCTh
MPSIMOM U TUIOCKOCTH

VYTl ¢ COHANPaBIEHHBIMHA CTOPOHAMHU
VYroa Mexay NpsMbIMH B IPOCTPAHCTBE
VYroa Mexay NpsSMbIMH B IPOCTPAHCTBE

[TapamiensHOCTB MIIOCKOCTEM:
NapajuleIbHbIE MIII0CKOCTH



18

19

20
21

22

23

24

25

26

27

28

29

30

CaolicTBa mapajieIbHbIX TIOCKOCTEN
[Ipocreiimine npocTpaHCTBEHHbBIE
(buUryphl Ha TNIOCKOCTHU: TETPadP, KyO,
napajuIesIeuIe/1

[TocTtpoenue ceuenuii

[Toctpoenue ceuenunii

Kontposnbnas padora no reme "[Ipsimbie
U IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannensHOCTh NPSAMBIX U IJIOCKOCTEM"
[lepneHIUKyYNIAPHOCTD IPSAMOM U
IJIOCKOCTH: IEPIICHIUKYJIIPHBIC IIPSIMBbIE
B IIPOCTPAHCTBE

[IpsimMble napasienbHble U
NIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH
IIpsimble napasuienbHbIE U
MEPIEHIUKYISIPHBIE K ITIOCKOCTH
IIpu3Hak nepneHAUKyIIPHOCTH IPSIMO
U TUIOCKOCTH

[Ipu3Hak nepneH MKy pHOCTH NPSIMOU
U TUIOCKOCTH

TeopeMa 0 psAMOM NEPIIEHIUKYIIAPHOU
IIJIOCKOCTH

TeopeMa 0 psAMOM NEPIIEHIUKYIIAPHOU
IIJIOCKOCTH

Teopema 0 npsAMO NEPIIEHIUKYISIPHON
IIJIOCKOCTH



31

32

33

34

35

36

37

38

39

40

41

[lepnienIuKynsIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 MII0CKOCTH,
paccTosiHue OT MPSIMOM J10 TIIIOCKOCTH
[lepnenqukynsip U HaKJIOHHBIE:
paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHuE OT IPSIMOM J10 IIJIOCKOCTH
[lepnieHIuKynsIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0 III0CKOCTH,
paccTosiHue OT MPSIMOM J10 TIIIOCKOCTH
[lepnieHIuKyNsIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0 IIII0CKOCTH,
paccTosiHue OT MPSIMOM J10 TIIIOCKOCTH

VYIuIbl B IPOCTPAHCTBE: YTOI MEXKILY
IIPSIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yToJ1, JMHEMHBINA yroil
JBYTPAHHOI'O yria

JIByTrpaHHBIN yToJ, JMHEUHBIA yroil
JBYTPaHHOT'O yIJia
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTH JBYX
IIJIOCKOCTEN

[lepneHIMKYISAPHOCTD IOCKOCTEH:
MPU3HAK MEPIEHAUKYISIPHOCTH ABYX
IJIOCKOCTEMN

IleprieHAMKYISIPHOCTD MJIOCKOCTEM:
MIPU3HAK IEPIEHAUKYIISIPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx nepneHauKyIsipax



42
43

44

45

46

47

48

49

50

Teopema o Tpéx nepneHaUKyIApax
TeopeMa 0 TpEX neprIeHIUKYIIIpax

KonTponbhas pabota no tTemam
"IlepnieHAUKYIAPHOCTD NPAMBIX U
mrockocTeil" u "Y bl MeXy PSIMbIMU
U I10cKocTsIMuU"

Ilousrue MHOI'OrpaHHHUKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'pAaHHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH p&BépTKa
MHOTI'OI'paHHHKa

[Ipu3ma: N-yrospHast Ipu3Ma; rpaHy U
OCHOBAHMS IIPU3MBIL; IIpsMast U
HAKJIOHHAs IPU3MbI; OOKOBasl U MOJIHAS
[IOBEPXHOCTD IIPU3MBI

[Tapamtenenumnen, TpsAMOYTrOJIbHBIN
napajuleNIenUIe] U €ro CBOUCTBA
IInpamua: N-yroybHas nupaMuia, FpaHu
Y OCHOBaHUE MUpPaMU/Ibl; OOKOBas U
IIOJIHAs IOBEPXHOCTh ITUPAMHU/IBI,
MIpaBUJIbHAS U YCEUEHHAS TUPAMUJA

[IpaBUIBbHBIE MHOTOIPAHHUKU: IIOHATHE
MIPaBUJIBHOTO MHOTOI'PAHHHKA;
IIpaBUJIbHAA [IPU3Ma U NpaBUIIbHAs
MApaMUJIa; IPaBUIIbHAS TPEYTOJIbHAS
MMpaMuia ¥ MpaBUIbHBIN TETpadip; Kyo
IIpencrasnenue o nNpaBUIbHBIX
MHOT'OTPaHHUKAX: OKTAdIP, AOAEKAIP U
HKOCAdP.



51

52

53

54

55

56
57
58
59
60
61
62
63

64

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSMOU,
IUIOCKOCTH. DJIEMEHTHI CHMMETPHH B
NUpaMUIax, Mapavieienunenax,
MPABUIILHBIX MHOTOTpaHHUKAX
Beruucnenue snemMeHToB
MHOTOTPaHHHUKOB: p&Opa, TuaroHasiu,
YIIIbI

[Tnomanp 60KOBOM MOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH MPSIMOI IPU3MBI,
IUIOIA/b OCHOBAHUH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOM MTPU3MBI

[Tnomaae 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTH IPABUJIBHOM TUPAMHUIBIL,
Teopema O IJIomaIu OOKOBOM
MOBEPXHOCTH YCEUEHHON MUPAMUIBI

KonTponbHas pabota no teme
"MHororpaHHuKH"

[Tonsatue 06 00BEME
O0BEM TUpaMuIbI
O06bEM upamMuIbL
O06BEM TUpaMUIbI
O6bEM upamMuIbI
O0BEM pU3MBI
O6BEM pU3MBbI
O6BEM pU3MBbI

Kontponbras padora o teme "OO0bEMBI
MHOTOTPaHHUKOB"

R T = e e T O =

|



65

66

67

68

[ToBTOpEeHME, 0000IICHNE
cucteMmaru3anus 3Hanui. [loctpoenue
CCYCHU B MHOTOTPAHHHUKE

[ToBTOpenue, 06001IICHNE
cucTeMaTu3auus 3HaHuil. Beraucienue
PACCTOSIHUIA: MEKTY IBYMS TOYKAMH, OT
TOYKH JIO IPSIMOiA, OT TOYKH JI0
TUIOCKOCTH, MEXK/TY CKPEIIIUBAFOIIMUCS
OPSIMBIMH

Wrorosas koHTpoJIbHAs paboTa

[ToBTOpEeHME, 0000IICHNE
cucTeMaTu3alus 3HaHui. Berancnenue
YIJIOB: MEKIY CKPEIIHMBAFOIIUMUCS
MPSIMBIMH, MEKIY MPSMOU U
IUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB, YTJIOB
MEXTy TUTOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68



11 KIIACC

KoumnuecTBo yacos DJIeKTPOHHBIE

Hara nudpossbie
Nen/m  Tema ypoka Kontpoabnsie  IIpakTuyeckue
Bcero H3yYeHHs1  oOpa3oBaTe/ibHbIe

padoTsI padoThbI pecypebr

Cdepa u map: LeHTp, paguyc, 1uaMeTp;
IUIOMIA/Ib TOBEPXHOCTHU CEpPhI
B3aumnoe pacnonoxenue chepsl u

2 IUIOCKOCTH; KacaTeJIbHas IIIOCKOCTh K 1
cdepe; mromanb chepsl
N3o0paxenue chepsl, mapa Ha
miockocT. CedeHus mapa

I_[I/IJII/IHI[pI/I‘IeCKaﬂ IMOBECPXHOCTD,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIUHAPHUECKON
IIOBEPXHOCTH

[unuHaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas 1 ocCh;
ILIONIAb OOKOBOM U MOJIHOM
IIOBEPXHOCTH

N300pakeHue HWINHAPA Ha TUIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
6 LWIMHJIpA (TTI0CKOCTHIO, TapaljIeIbHON 1
WJIN MEPIICHIUKYIISIPHOU OCH
[WIAHPA)
KoHnueckas moBepxHOCTb,
00pa3yrorne KOHNIEeCKOM



10

11

12

13

14
15

16

17

IIOBEPXHOCTHU, OCh U BEpPIIMHA
KOHUYECKOW TOBEPXHOCTHU

KoHnyc: ocHOBaHM€ U BepIIMHa,
00pa3yrolas u 0Ch; IIO0AAL OOKOBOM
Y IIOJIHOM IIOBEPXHOCTH

Y ceu€HHBIM KOHYC: 00pa3yroiue u
BBICOTA; OCHOBAHUS 1 OOKOBas
MOBEPXHOCTh

N300pakeHne KOHyca Ha MJIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca
(MII0CKOCTHIO0, MAapaJLIeIbHOM
OCHOBAHHIO, 1 INIOCKOCTHIO,
IPOXOJAIIEH Yepe3 BEPLINHY)
KomOuHnanms Ten BpamieHus u
MHOT'OTPaHHHKOB

MHoOrorpaHHuK, OIACAaHHBIN OKOJIO
cdepsl; cdepa, BMcaHHas B
MHOTOTPaHHUK WJIM B TEJIO BpAILIEHUS
[Tonsitue 06 00bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

O0BEM IUIMHApa, KOHYyCa

O06BEéM mapa ¥ iomajb chepsl
[TonoOHbIe Tena B MPOCTPAHCTBE.
COOTHOIIEHUS MEXKTY TUIOMIAISIMU
MOBEpXHOCTEH, 00BEMaMK TOTOOHBIX
Tel

KonTponbhas pabora no remam "Tena
BpamieHus" u "O0bembl Te"



18

19
20

21

22

23

24

25

26

27

28

29

BekTop Ha rutockocTu u B
IPOCTPAHCTBE

Co’XeHHE U BBIUNTAHHUC BCKTOPOB
VYMHOXEHHE BCKTOpPA Ha 4YHrCJIO

Pasnosxenue BekTopa o TpémM
HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napaiesienumnena

Pemenue 3agay, CBS3aHHBIX C
MPUMEHEHHUEM MPaBUII ICUCTBUH C
BEKTOpaMH

[IpstmoyronbHas cUCTeMa KOOPAUHAT B
npoctpanctBe. KoopanHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATAX

VYron mexny Bekropamu. CkaasipHoe
MIPOU3BEICHUE BEKTOPOB

Brruucnenue yriioB Mmexay NpssMbIMHA U
IUIOCKOCTSIMHU

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTOI ITpU
PEIICHNHU I'COMECTPUYCCKUX 3a1avd

KonTponbhas pabora 1o teme
"BeKTopbl U KOOPAUHATHI B
npocrpaHcTee”

[ToBTOpeHwue, 06001IeHNE U
cucremaTusanys 3HaHui. OCHOBHBIE
burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHme, 0600IICHIE 1
cucreMaruzanus 3HaHui. OCHOBHBIC



burypsl, GpakThl, TEOPEMBbI Kypca
TUTAHUMETPUHI

[ToBTOpenue, 006001IeHNE U

30 cHUCTeMaTH3allys 3HaHWI. 3a1aun
IUTAHUMETPUH U METOJIbI X PEIICHUS
[ToBTOpEHME, 0600IICHUE 1

31 cUcTeMaTHU3alus 3HaHui. 3a1adau
IUTAHUMETPUH U METOJIbI UX PEIICHUS

[ToBTOpEHME, 0000IIICHUE 1
cucreMarusanus 3HaHui. OCHOBHBIE

32
¢Gurypsl, paxThl, TEOPEMBI Kypca
CTEPEOMETPUU
33 HroroBasi KOHTpoOIbHAs paboTa
34 IToBTOpEHHME, 0000IIICHNE 1

CHCTeMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34






YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3BATEJ/IBHBIE YYEGHBIE MATEPHUAJIBI JIUIS1 YAHEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETH

HUHTEPHET
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