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HHOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydueOHoro Kypca «I'eomeTpus» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapcTBEHHOr0  o0pa3oBaTeIbHOTO  CTaHAapTa  CPEeIHEero  OOIIEro
o0pa3oBaHusl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBABIIEMbIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPATUIUNA POCCUHUCKOrO0 0Opa3oBaHMUS.
Peanuzanus MIPOTrpamMMBI obecreunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHIIUSMH, COCTABJISIOIIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHus, [EJIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO u
M03HABATENILHOTO PA3BUTHSI IMYHOCTH 00YUAIOIIUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Baxxnocte y4eOHOro Kypca T€OMETPUUM Ha YpPOBHE CPEIHEro 0OIIero
oOpa3zoBaHusi 00YCJIOBJIEHa MPAKTUYECKON 3HAYMMOCTBIO METANpEIMETHBIX U
PEIMETHBIX PE3yJbTaTOB 00YUYEHUsI TE€OMETPUM B HAIMPABICHUHU JMYHOCTHOTO
pa3BuTHs oOywaromuxcs, GopmMupoBaHus (YHKIHOHATILHOM MaTEeMaTUYECKON
IPAaMOTHOCTH, W3y4Y€HUS JIpYyruX Y4YeOHBIX JUCHMIUIMH. Pa3Butue vy
oOy4Jaronuxcsi MpaBUIbHBIX MPEJICTABICHUN O CYIIHOCTH U MPOUCXOXKICHHUU
r€OMETPUYECKUX aOCTpaKlMii, COOTHOIICHHH PEATbHOTO U HJICATBHOTO,
XapaKkTepe OTPAKEHUS MATeMAaTHUYeCKOW HayKOW SBIEHUH U MPOIECCOB
peaIbHOr0 MHpa, MECTE TEOMETPUHU B CUCTEME HAYK U POJU MATEMaTUYECKOTO
MOJICIMPOBAaHUS B HAyYHOM T[IO3HAHUM W B IPAKTUKE CIOCOOCTBYET
(GbOpMHUpPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI YyUaIlllUXCS, a TaKXKe KauecTB
MBIILJICHUS, HEOOXOIUMBIX JIJIsl aJjanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBNsieTCS OTHUM W3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeuYrBacT BO3MOXKHOCTb H3YYEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAINPaBIEHHOCTH, TaK ¥ TYMaHUTapPHOU.

Jlornyeckoe MplluieHHE, GOPMUPYEMOE TIPU H3YUECHUU OO0YUYaIOIIUMHUCS
MOHATUHUHBIX OCHOB TE€OMETPUUM U TOCTPOCHHHM IETOYKH JIOTHYECKUX
YTBEPKJICHUN B XOJI€ PEIICHUS] TEOMETPUUYECKUX 3ajad, YMEHUE BBIIBUTATH U
OMPOBEPraTh TMIIOTE3bl HETIOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3aa4
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (QDU3UKHU.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTIX JAESITENBHOCTH uenoBeka. OpueHTalus 4eioBeKa BO BpEMEHH
U TIPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIMAIBLHOTO ObITHS, (hopma
OTpaXXEHUSI OKPYKAIOIIETO MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBanus jAercTBUTENbHOCTU. OnepupoBaHrue MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3HbIe BUJIBI YUECOHOW W TPYJOBOU NEATEIHLHOCTH,
SABJISIETCSI OJHUM M3 MPO(ECCUOHATBHO BaXKHBIX KauyeCTB, MOITOMY aKTyallbHa
3amaya (HOPMHUPOBAHMS Yy OOYUAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK
PA3HOBHUIHOCTH OOPAa3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUUECKOU JAEATETHHOCTH 110 MHOTUM HaIIPaBJICHUSIM.

Ilens ocBoenmst mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0mieo0pa3oBaTeIbHOe U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydJarormuxcst 4yepe3  O00ECIeueHHe BO3MOXKHOCTH  NPUOOPETCHHS |
WCMOJIb30BaHUS CUCTEMATUUYECKUX TE€OMETPUYECKUX 3HAHUM W JIEUCTBUM,
cnenu@UUHbIX ~ TEOMETPUM, BO3MOXKHOCTH  YCIICIIHOTO  IPOJIOJDKCHUS
oOpa3oBaHMsi 1O CHEUHUATBHOCTSM, HE CBA3aHHBIM C  TMPUKIATHBIM
WCIIOJIh30BAaHUEM T€OMETPHHU.



[Iporpamma mo reoMerpuun Ha 0a30BOM YpOBHE MpeIHAa3HA4YE€HA IS
oOydJaromuxcst CpelHeW IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHU Ha YpPOBHE OCHOBHOTO 00ImIero oOpazoBaHusi. Takum o0paszowm,
oOyyaroruecsi Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMaTUYECKHE
yYMEHUS, CBSA3aHHBIE CO CIEIM(PUKON T€OMETPUU U HEOOXOAUMBIE ISl )KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTb H3YYHTh
reoMeTpuio 6oliee TIIyOOKO, €clii B JaJIbHEHIIIEM BOBHUKHET HEOOXOIUMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON A TEIHHOCTH.

JlocTKeHHE 1IeJId OCBOEHHUsS MPOTPaMMbl 00ECIEeUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpUopuTETHBIMH 3aJayaMHd OCBOECHHUSI Kypca
«I"eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11 kiaccax sBISIIOTCS:

e hopMuUpOBaHHE TMPEJCTABICHUS O TEOMETPUU KaK YacTh MHPOBOMH

KYJIbTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (hopMUpOBaHKE MPECTABICHUS O MHOTOIPAaHHUKAaX M TellaX BpallleHHs
KaK O BAKHEUIIMX MAaTEeMaTUYECKHUX MOJENIAX, IMO3BOJIIOLINX
ONMCHIBATh U U3y4aTh PA3HBIE SIBIICHUS OKPYKAIOIIETO MUPA;

e hopMUpOBaHKE YMEHHsI paclO3HaBaTh Ha YepTekax, MOJEISIX U B
peaTbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJIQJICHHE METOJAaMH pElICHUs 3a]a4 Ha MOCTPOEHUSI Ha U300paKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e hOopMUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPAaHHUKAX U TEJIaX BPAILICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIQJICHUE  aJNrOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  33j1ady;
dbopMHpoBaHWE YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
paccy X IeHusA B XOJI€ PELICHUS CTEPEOMETPHUUECKUX 3aJad U 3a7a4 C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  MHTCIUICKTYaJIbHBIX W TBOPYECKUX  CIHOCOOHOCTEM
oOy4Jaronuxcsi, IO3HABATEIIbHOW aKTUBHOCTH, MCCIIEI0BATEIBCKUX
YMEHUM, KpUTUIYHOCTH MBIILICHHUS;

e hopmupoBaHre  (YHKIIMOHATBHONW  TPAaMOTHOCTH,  PEJICBAHTHOM
F€OMETPUU: YMEHUE PACIO3HABaTh IMPOSIBIICHUS T€OMETPUUYECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peEalbHBIX >KU3HEHHBIX
CUTYaIMSIX U MPU U3YUYCHUH JPYTUX yU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl W 3aKOHOMEpPHOCTEH, (POpMyIHMpoBaTh WX Ha S3bIKE
reOMETPUU U CO3[1aBaTh T'€OMETPUYECKHE MOJIENIM, MPUMEHSITh
OCBOCHHBI TE€OMETPUUYECKHM amnmapar sl pPELEHUs IPaKTHUKO-
OpPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH U  OLICHUBATH
MOJIyYEHHBIE PE3YIIbTATHI.

OTnuuuTensHON 0COOCHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIFOUEHHUE B KypC
CTEpEOMETPUU B Haualle €ro H3y4YeHus 3aJad, pEUIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHUS, U OMPEEIEHHBIM 00pa30M OpraHu30oBaHHas padoTa
HaJl HUMH, 9YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHNE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JaJIbHENIIEMY U3YYEHUIO MPEIMETA.

[Ipeanoutenue oTaaETCs HATJISAIHO-KOHCTPYKTHBHOMY METOAY OOydeHUS,
TO €CThb TEOPETHUYECKHUE 3HAHUS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTD
MPEAMETHO-TIPAKTUYECKON  IESITEIbHOCTU. Pa3BuTHE  NPOCTPAHCTBEHHBIX
MPEJCTABICHUN Yy YyYallluXcd B KypCe€ CTEpPEOMETPUM MPOBOJUTCS 3a CUET
pemieHusl 3ajad Ha CO3JaHuEe MPOCTPAHCTBEHHBIX O00pa3oB W 3ajad Ha
OTiepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3nanue oOpasza MpOBOJAUTCS



C OMOpPOM Ha HATJISTHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHSIX OTBIICUEHUS
OT HArJISIIHOCTU, MBICIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COJIEP KaHMUSI.

OcHoBHBIE copepkarenabHble JuUHUU Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpaHHukny, «IIpsiMbie ¥ MIIOCKOCTH B MPOCTpPaHCTBE», «Temna
BpanieHus», «BekTopbl M KOOpAMHATHI B TpocTpaHcTBe». DdopmupoBanue
JIOTUYECKUX YMEHUM pacrpeiessieTcs] He TOJIbKO MO COJAEPKAaTeIbHbIM JTUHUSM,
HO U IO ToJiaM OOy4EHHsI Ha YPOBHE CPETHETr0 0011ero 00pa3oBaHusl.

Coneprxanue oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOCHMSI pabodyeil mporpamMMmbl, paclpeAesi€HHbIM 10 TojJaM OOyYeHHS,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, 4YTOObI OBJIQJCHHE T'€OMETPUUYECKUMU
MOHATUSIMU U HABBIKAMHU OCYIIECTBIISIOCH MOCIEI0BATENIbHO U MOCTYNATENbHO,
C CcoONIoZICHHEM TMPHUHIHUIIA TPEEeMCTBEHHOCTH, YTOOBl HOBBIE 3HAHMS
BKJIIOYAJIUCh B OONIYI0  CHCTEMY T'E€OMETPUYECKHX  MpeACTaBICHUI
oOydJaronuxcsi, paciupsiss U yrryossis e€, o0pa3ysi IpoYHble MHOKECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Henmenmto B 11 kiacce, Bcero 3a jaBa roga oOydenust - 102 y4yeOHBIX yaca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHSA cTepeomeTpuu. Touka, mnOpsmMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM TMOCTPOCHHHM CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosniokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAOUIUECH,
napajielibHble M CKpeluBaromuecss npsmelie. [lapannenbHOCTs NPSAMBIX H
IJIOCKOCTEW B MPOCTPAHCTBE: MapaJUICIbHBIE TMpPSAMBIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAPAJIIENBHOCTD MPSAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMH; YIOJI MEXKAYy NpPSMBIMA B TPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEH:  MapajulelibHble  IUIOCKOCTH;  CBOWCTBA
napaJjieNibHbIX IIockocTei. Ilpocrelue MNpocTpaHCTBEHHBbIE (QUTYpPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuieienumne; MToOCTPOCHUE CEUCHUH.

[TeprieHANKYISIPHOCTH TPSMOM U IUIOCKOCTH: IEPIIEHAUKYJIISIPHBIE TTPSMBbIC
B IIPOCTPAHCTBE, MPSIMbIE MapAJIIEIbHBIE U MEPICHANKYISIPHBIE K IIOCKOCTH,
NpPU3HAK MNEPHEHAUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
NEPIEHIUKYJIAPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YO MEXKIY HPSIMOMl U
IJIOCKOCThIO; JIBYTPAaHHBIA YroJl, JIMHEHHBIA YroJl JABYTPAHHOTO YyIJIA.
[leprieHAMKYNSIp W HAKIOHHBIE: PACCTOSHUE OT TOYKM [JI0 IUIOCKOCTH,
pPacCTOsIHUE OT MPSMOM JO TIUIOCKOCTH, MPOEKUUS (UTYpPhl HA IIOCKOCTb.
[leprieHAUKYISIPHOCTh MJIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTU OBYX
II0CKOoCcTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKH

[loHdaTHE MHOTOrpaHHUKAa, OCHOBHBIE JJEMEHTbl MHOTOTPAaHHHKA,
BBIITYKJIBIE W HEBBIIYKIbIE MHOTOIPAHHUKH; pPa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHU W OCHOBAHUS MPU3MBI;, NpsiMas H
HAKJIOHHAasi  TPU3MbI; OOKOBass W  TOJIHAs  TIOBEPXHOCTh  TPHU3MBI.
[Tapayienenumien, NPSAMOYTOJbHBIA MMapaJUICIICENUIE] W €ro CBOMCTBA.
[Mupamuga: N-yrojapHas mupamuja, rpaHd ¥ OCHOBAaHWE MUPaMUJIbL; OOKOBasi U
NOJIHAS TIOBEPXHOCTh NHUpaMUJIbl; MpaBWIbHAs W YyCEUYEHHas MNHpPaMHIA.
DJeMEeHThl TpU3Mbl U nupamuabl. [IpaBuibHbIE MHOTOTPAHHUKHU: TOHSATHE
PaBUWJIBHOIO MHOTOTPAHHMKA; MPaBWJIbHAS MPU3Ma U MpPaBUIbHAA NMUPAMUJIA;
npaBuwibHAs TPEyroyibHas MNHUpaMuja U TPABWIBHBIA  TETpadap; Kyo.
[IpencraBienrie O NpPaBUIIBHBIX MHOTOTPAHHHUKAX: OKTad’Jp, HOACKAdIp H
ukocazip. CedeHust IpU3Mbl U MUPAMUBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIIBHO TOYKH, MPSMOM,
IJIOCKOCTU. ODJIEMEHThl CHMMETPUM B MNHpaMHUAaX, Mapajuleenumenax,
MPAaBUWIbHBIX MHOTOTPAHHUKAX.

Brluucienne 5»71€MEHTOB MHOTOTPAHHHMKOB: pPEOpa, JAMArOHAIM, YTIIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOW MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH MPABUILHOW THUPAMUJIbI,
TeopeMa O IIomaau yceuéHHou nupamunabl. [loHsatue 06 o0béme. OO0BEM
MAPAMUJIBI, TPU3MBL.

[TogoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMIAISIMHU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KITACC



TeJsia BpalmeHus

[unmuaapuyeckass  MOBEPXHOCTh,  OOpazywoIue  IUIHHIPUYCCKOU
MOBEPXHOCTH, OCh HWJIMHAPUYECKON MOBEPXHOCTU. [[MIMHApP: OCHOBaHUS H
OOKOBass TOBEPXHOCThb, OOpasyrollas W OCbh;, IUIOMIATb OOKOBOM M IIOJIHOU
MIOBEPXHOCTH.

Konuueckast moBepXHOCTh, 00pa3yroIiue KOHMYECKON MTOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: OCHOBaHHME M BEpIIMHA,
oOpasyrolas U OChb; IUIONIAAbr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CECUCHHBIN
KOHYC: 00pa3yIolllie U BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AMaMeTp; IUIONaab MOBEPXHOCTH C(PEphI.
B3anmHoe pacnonokenue cdepbl U IUIOCKOCTH, KacaTellbHas IIJIOCKOCTh K
cthepe; momaas cheprl.

N3o0paxkenne Ten BpallleHWs Ha IUIOCKOCTH. Pa3BépTka nuiauHIpa u
KOHYca.

KoMOuHanuu Ten BpamieHus UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKO0JIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaIlCHUS.

[Tonsatue 06 o0wéme. OcHOBHBIE CBOWCTBA 00BEMOB Tenl. Teopema 00
00BbEME TPSIMOYTOJILHOTO TNapajijiesienunena u cieactBus u3 He€. O0bEM
UINHpa, KoHyca. O0BEM 1apa 1 miomaasb chephl.

[TogoOubpie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TEJL.

Ceuenus mwivMHApa (MapauiebHO U TEPHEHAMKYJISIPHO OCH), CEUEHUs
KOHyca (mapajuieIbHOE OCHOBAHHMIO M MPOXOJSINEE Yepe3 BEpPIUINHY), CCUCHHUS
mapa.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocth u B mpocTpaHcTBe. CIIOXKEHHWE W BBIYMTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. PasioxkeHue BekTopa Mo TpEM
HEKOMIUIaHapHbIM BekTopam. [lpaBuio mapannenenunena. Pemenue 3anady,
CBSI3aHHBIX C NPUMEHEHHUEM IIPaBWJ JEUCTBUM C BekTopamu. [IpsmMoyrosbHas
cucTeMa KoopAauHAr B IpoctpaHcTBe. Koopauuartel Bektopa. lIpocrenmme
3a/laud B KOOpAMHATaX. YToJl MexAy BekTopamu. CKalipHOE MpPOU3BEIICHHE
BEKTOPOB. BbluucieHne yrjioB MeXAy NOpsIMBIMA M IJIOCKOCTSMM.
KoopinHaTHO-BEKTOPHBIM METOJI NPU PELICHWM TE€OMETPUUYECKUX 3ajad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS MMPOrPaMMbI Y4eOHOTO MpeaMeTa
«MareMaTuKka» XapakTepU3yIOTCs:

I'paxnanckoe BoCIUTaAHUE:

C(OPMUPOBAHHOCTBIO TPAKIAHCKOM TMMO3WIMK  OOydYaromerocss Kak
aKTUBHOTO M OTBETCTBEHHOTO YJICHA POCCHUHCKOTO OOIIECTBa, MPEACTaBICHUEM
O MaTeMaTH4YEeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, MPONEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3aWMOJICHCTBOBAThH C COIMATHHBIMU UHCTUTYTaMH B COOTBETCTBHUU C
X QyHKIUAMY U Ha3HAYCHUEM.

IMaTpuoTHYeckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO ~ POCCUMCKOM  TPaKJAHCKOW  HMJIEHTUYHOCTH,
YBaXKEHUS K MPOILJIOMY M HACTOSIIEMY POCCUHUCKONW MaTeMaTUKU, IICHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHHUSM POCCHUHCKUX MATEMAaTUKOB M POCCHUMCKOM
MaTEMaTUYECKON IIKOJbI, K HCIOJIb30BAHUIO JTUX JOCTIKEHUH B JIPYTUX
HayKaXx, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM JTYXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHI0O HPABCTBEHHOT'O CO3HAHUS, HSTUYECKOTO TOBEICHMUS,
CBA3AHHOTO C TPAKTUYECKUM TMPUMEHEHHEM JOCTIKCHHM HAyKu W
JESTEIbHOCThIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKJI3Ja B IMOCTPOEHUE
YCTOMYHMBOTO OYyayIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIIOYAsl 3CTETUKY MaTEMAaTUUECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3aj]ad4, PEIIECHU, paCCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKUM  ACIEKTaM  pA3JAYHBIX BHIOB
HCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHHS B
WHTEpecax 370poBOro M 0Oe3omacHOro o0Opas3a >KU3HH, OTBETCTBEHHOIO
OTHOIIICHUS K CBOEMY 3JIOPOBBIO (370pOBOE IMTaHHE, COaJTaHCHUPOBAHHBIN
PEXKUM 3aHATHI U OTABIXA, PEryJsipHas pu3ndecKas akTUHBHOCTB); (PU3HMUECKOTO
COBEPIIICHCTBOBAHUS, pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEILHOM
NEATEIIBHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM IICHHOCTH TPYIOJIFOOMS; HHTEPECOM K
pasmuHbBIM  chepaM TPOQPECCHOHATBLHONM  JIESITEIBHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M ¢ MPUIOKCHHUSIMH, YMEHHUEM COBEPINATh OCO3HAHHBIM BBHIOOD
Oynymeld mpodeccun W peann30BbIBATH COOCTBEHHBIC KU3HCHHBIC ILJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUI0 U
caM000pa30BaHUIO Ha TPOTSHKEHUU BCEHM JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JK0JIOTHYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhI, IOHUMAHUEM BIIUSHUS
COITMAJTbHO-DKOHOMHUYECKUX  TIPOIIECCOB HA  COCTOSHHUE TMPUPOJTHOM H
COITMAJILHOM Cpelbl, OCO3HAaHHWEM TJIO0AJBLHOTO XapakTepa HSKOJOTHYSCKHUX
mpoOJieM; OpHEHTAIlMe Ha MPUMEHEHHE MaTeMaTHYCCKUX 3HAHUHU I



penieHus 3aia4d B 00JaCTH OKPY’KAIOIIEH Cpelibl, MIIaHUPOBAHUS TTOCTYIIKOB U
OILICHKU X BO3MOKHBIX MOCJIEACTBUH JIs1 OKPY>KAIOIIEH CPEIbl.

LleHHOCTH HAYYHOTO IO3HAHNS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHOW MPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HayKH Kak cepbl YEIOBEUECKOU JIeITeIbHOCTH,
ATanoB €€ pa3BUTHUA U 3HAYMMOCTU JJIA PA3BUTUS LUBUIM3AIMH; OBIaJCHUEM
A3BIKOM MATEMaTUKH M MaTeMaTHYE€CKOW KyJIbTypOod Kak CPEJACTBOM MO3HAHUS
MHUpa; TOTOBHOCTHIO OCYHIECTBJISATh MPOEKTHYID M  HCCIEIOBATEILCKYIO
NEeSATEeNbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIE pe3yIbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU PecYISAMUBHBIMU OCUCTBUAMU.

1)  Vuueepcanvnvlie nosnasamenvmuvle Oelicmeus, —o0becnevusarom
Gdopmuposanue 06A306bIX KOSHUMUBHBIX NPOUECCO8 00YHaAOWUxXcs (0ceoenue
Memo0o08  NO3HAHUSL  OKpyJcarouje2o Mupa, npumeHeHue  a102U4ecKux,
uccnedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

e BBISIBIISITD u XapaKTepU30BaTh CYILIECTBEHHBIE MpU3HAKU
MaTEMaTUYECKUX OOBEKTOB, OHSITHI, OTHOIIEHUNH MEXIY MOHSATHUSIMU;
dbopMynrpoBaTh ONpEICIICHHUS MOHSITUH; yCTaHaBJIMBATh

CYILIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHMS JJI 0000IIEeHuUs
U CpaBHEHUS, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

e BOCIIpUHUMATh, (OPMYJIUPOBaTh U  MPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPHIIATENIbHBIC, €IUHUYHBIC, YAaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBISIBIIATH ~ MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeursi B (pakTax, JAHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX;
npenjiaraTh ~ KpUTEPUU 1T BBIABJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUN;

e JICNIaTh BBIBOJBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIETYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHU 110 aHAJIOTHH;

¢ IPOBOJIUTH ~ CAMOCTOSITETILHO  JOKA3aTeNbCTBA  MAaTEMaTUYECKUX
yTBEpXKJIeHUW  (TpsiMble W OT  MPOTHUBHOTO),  BBICTpauBaTh
apryMEHTaIlMl0,  MPUBOJUTH  TPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI

e BHIOMPATh CHOCOO pelieHus y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMPATh HamMOOJee MOAXOMANINN C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eCTBUA:

e UCITOJIH30BATh BOMPOCHI KaK MCCIIEN0BATEILCKUI HHCTPYMEHT MMO3HAHMUS;
dbopMynHpoBaTh BOMPOCH, (PUKCUPYIOIINUE MPOTHBOPEUHUE, MPOOIEMY,
yCTaHaBIMBAaTh KMCKOMOE€ U JaHHOE, (OpPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSATEIEHO CTUTAHUPOBAHHBIN IKCIIEPUMEHT,
MCCJIEIOBAaHUE TIO0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro



oOBeKTa, SBICHHS, TPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMH, TIPOIECCAMU,

e CAMOCTOSITENIEHO  (OopMyITUpOBaTh  OOOOMIEHUS ¥  BBIBOABI  TIO
pe3ynbTaTaM MPOBENEHHOTO HAOIIOIECHUS, WCCIICIOBAaHMS, OIICHUBATH
JOCTOBEPHOCTH MOTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHUIA;

 IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIIECCa, a TaKXKe BBIIBUTATH
MPE/IIOJIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

e BBISBJIATH JAePUIUTH WHGOPMAIIMH, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JIUIS PEIICHUS 3a0a4u,;

e BEIOMpaTh  WMHPOPMAIIMI0O W3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHUCTEMaTH3HPOBAThH " UHTEPIPETHPOBATH
MHGOPMAITUIO PA3TMYHBIX BUI0B U (OPM IPEICTABICHUS;

e CTPYKTYpHPOBaTh HH()OPMAIIHIO, PEACTABIATE €€ B Pa3IMUHBIX (OpMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHMBATh  HANE&KHOCTH  WHGOpPMAIIMM O  CaMOCTOSATEIHHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvhvle KoOMMyHUKamueHwle Oelicméusi, 00ecneuusaiom

CHOPMUPOBAHHOCINL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

Oo0wmenue:

e BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXICHUS B COOTBETCTBUU C
YCIOBUSAMHU M IEJISIMH OOIIEHUS; $SICHO, TOYHO, IPAMOTHO BBIpAXKaTh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS IO XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3ynbTar;

eB XOJI¢ OOCYXJIEHMs 3a/iaBaTh BOINPOCHI IO CYIIECTBY OOCYXKIaeMOii
TEMBbI, TPOOJIEMBI, pelIaeMOl 3a7aul, BHICKA3bIBATh UJICH, HAIICICHHBIC
Ha TIOMCK PEIICHHS; COIMOCTAaBJISATh CBOM CYXKJICHUS C CYXKICHUSMU
JIPYTUX YYaCTHUKOB JIMAJIOTa, OOHAPYXUBATh Pa3IMuM€ U CXOACTBO
MO3UIMK; B KOPpPeKTHOU (dopme (popMyIupoBaTh pa3HOTIACcHs, CBOU
BO3PAKCHUS;

e IIPE/ICTABNIATh  pPE3YJAbTAThl ~ PEUICHUS  3ajJadd,  DIKCIIEPUMEHTa,
UCCJICIOBAHUSI, TPOEKTA; CaMOCTOSITENIbBHO  BBIOMpATh  (opmar
BBICTYIJIEHHS C Y4Y€TOM 3aJad TMpe3eHTallud U OCOOCHHOCTEU
ayJIUTOPHH.

CoTpyaHuvecTBo:

e[IOHUMATh W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHANBUYaTbHON paOOThl MPHU PEIICHUU y4eOHBIX 3a/1ay; MPUHUMATH
Ieb  COBMECTHOM  JIEITENIbHOCTH, IUIAHUPOBATh  OPTaHU3AIUIO
COBMECTHOM paboThl, pachpenensiTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXX1aTh TMpollecCc M pe3ylbraT paboThl; 0000mMAaTh MHEHUS
HECKOJILKHX JIIOJICH;

e y4aCTBOBAaTh B TPYIIOBBIX (opMax paboTel (0OCYyX)IaeHus, 0OMeH
MHEHUM, «MO3TOBbIE€ IITYPMbD» W WHBIC); BBITOJHATH CBOIO YacTh
paboThl ¥ KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTMMHU YICHAMH
KOMaH/IbI; OIIEHWBAaTh KAa4€CTBO CBOEr0 BKJIaJia B OOIIMU TPOIYKT IO
KpUTepusiM, ChOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.

3)  Vuusepcanvnvie  pezynamuenvle  Oelicmeus,  obecneuusaom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranuzamnus:



e COCTaBIIAITh TJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CII0CO0
pelIeHus ¢ YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BJIQ/ICTh HAaBBIKAMHM TIO3HABATEJIbHON peQIeKCMH KaK OCO3HAHMS
COBEpIIAEMbIX  JIEMUCTBUI W  MBICIUTEIBHBIX  IPOILECCOB,  HX
pe3yNbTaTOB; BIAAETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS
IpolLiecca U pe3ysbTaTa pelieHUs MaTeMaTUYECKOM 3a/1auH;

e IPEABUAECTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTh HIpPH PELICHUH
3a/la4yd, BHOCHTb KOPPEKTHUBBI B JESTEIBHOCTbh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

¢ OIICHMBAaTh COOTBETCTBHE pe3yibTaTa LEIU M YCIOBHUSIM, OOBICHATH
MPUYHMHBI JOCTHKEHUS WIIA HEJIOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH,
HAaXOJIUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAsi, IIIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX IMPHU PEUICHUH
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATUAMH: TAPAIENBHOCTh M IMEPIEHIUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEM.

KnaccuduimpoBath B3aMHOE pPACIOJIOKEHUE MPSAMBIX U MIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JBYT'PAHHBIN YIroJl, TPaHU JABYTPAaHHOIO YIJIa,
pedpo BYIpaHHOIO YIJia; JMHEHHBIN yroa ABYrpaHHOrO yria; rpaaycHas Mepa
JIBYTPAHHOTO yTJia.

OnepupoBarth MOHATUAMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIbINA
MHOT'OIPAHHHMK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBI MHOTOIPAaHHHMKOB (MHUpamMuaa; MNpHU3Ma,
MPSAMOYTOJIBHBIN Napajliesienunesn, Kyo).

KnaccuduimpoBarb ~ MHOTOTpaHHUKH,  BbBIOMpass  OCHOBaHUS IS
KJacCU(PUKauuMy (BBIMYKIJIBIE W HEBBINYKJIblE MHOTOIPAHHUKH; TMPAaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeITUIeabl).

OnepupoBatb MOHATUSMU: CeKyIias MJI0CKOCTb, CEUCHHE
MHOTOIPAHHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CIIEOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TIJIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXO0XJIEHUE T€OMETPUUYECKUX BEIUYHUH IO 00pasiam
WIHM aIroOpUTMaM, IPUMEHSSI U3BECTHBIE AHATMTUYECKHUE METO/IbI ITPU PEIICHUU
CTaHAAPTHBIX MATEMAaTHYECKUX 3a/ad HAa BBIYHMCIECHUE PACCTOSHUM MEXIy
JIBYMS TOYKaMHU, OT TOYKHA [0 NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pemath 3a7aun Ha HaXOXJI€HHWE T'€OMETPUUYECKUX BEIUYHMH MO 0o0pasiam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHBIEC AaHATTMTUYECKHUE METOJIbI IIPU PEIICHUU
CTaHAAPTHBIX MaTeMaTHYEeCKUX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS TMPSAMBIMUA, MEXKIY MPSAMOH U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucisate 00bEMBI M IUIOMIAIM  TOBEPXHOCTEM MHOTOTPAHHUKOB
(npuzma, mUpamuaa) ¢ MpUMEHEHHEM (OpPMYJ; BBIYUCIATH COOTHOIICHHMS
MEX Iy TIOMIAISIMU TOBEPXHOCTEN, 00BEMaMU MOT0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBarh MOHATHUSMHU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HHOOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, Mpe/ICTABICHHYIO Ha YepTexKax
U PUCYHKaX.

[Ipumensaty reomerpuyeckue (PaKThl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolIuX HECKOJBKO IIaroB pPEUICHUs, €CIU YCIIOBHS
IPUMEHEHUS 33JIaHbl B SIBHOUM (hopMme.

[IpuMeHsATh NpoOCTEWIIME MPOTPAMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoUTH TIpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
KU3HU, pPACTIO3HABATh MIPOSIBJICHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpumeHATh TOy4eHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peajbHbIC
CUTyallud W TNPUMEHATh W3YYEHHBIEC MOHATHS B IMPOLECCE MOKWCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYIUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH peabHbIC
CUTyalldd Ha $3bIKE TE€OMETPUH, HCCIEHOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHITHM M TeopeMm, ammapara ainreOphl;
pelmaTh NpakTUYECKUE 3aJlaud, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPHUUYECKHX
BEJTUYMH.

11 KITACC

OnepupoBarh MOHATUSAMH: IIMHIPUYECKAsE MOBEPXHOCTh, 00pasyromue
MWIMHAPUYECKON  MOBEPXHOCTH; IWIMHAP; KOHUYECKas TMOBEPXHOCTD,
oOpa3yrole KOHHYECKON TOBEPXHOCTH, KOHYC; cpepruueckasi IOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (IUJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MI0CKOCTH.

OnepupoBarh TMOHSATHUSMU: IMAPOBONW CErMEHT, OCHOBAaHWE CETMEHTA,
BBICOTa CETMEHTA; IIapOBOWM CIJIOM, OCHOBAHME IIIAPOBOTO CJIOS, BHICOTA
IapOBOTO CJIOS; MIAPOBOU CEKTOP.

Boruucnsate 00bEMBI M TUIOMIAAM  TOBEPXHOCTEH TeNl  BpalllCHMUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHuEM (hopmy.

OnepupoBarh TMOHSATUSMU: MHOTOTPAHHHWK, BIUCAaHHBIM B cdepy u
OMHCaHHBIA OKOJO cdepbl; chepa, BMUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIeHusl.

BbIauciasTh COOTHOIICHHSI MEX Ty TUIOIIAISIMU TTIOBEPXHOCTEH 1 00hEMaMu
MOO0HBIX TE.

N3o0paxkats m3ydaembie (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImonHsATh  (BBIHOCHBIC) TIJIOCKHE YEPTEKU €3 PUCYHKOB MPOCTHIX
O00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHHUS.



W3BnekaTh, WHTEPNPETHPOBATH M MPeoOpa3oBBIBATH HH(OPMAIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, IMpeICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRE.

BBITTONMHATE JCHCTBUS CIIOKCHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOpa Ha 4YHCIIO, OOBSCHATh, KAKMMH CBONCTBAMH OHHU
00J1a1a10T.

[TpuMeHATH MpaBUJIO MMapajuIeIeuIe/a.

OrniepupoBaTh TOHSATHUSIMH: JICKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, yroOJ
MEXIY BEKTOpPaMH, CKaJIIPHOC IPOM3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIC H
KOMITJIaHAPHBIC BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M TPOHU3BEACHHE BEKTOpPA HA YHCJIO, YroJ
MEXIY BEKTOPAMHM, CKaJISPHOES MPOM3BEIICHNUE, PAaCKIagblBaTh BEKTOP IO JABYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOP/IUHAT.

[IpumeHsaTs TeoMeTpudecKue (GakThl IS PEIICHHS CTEPECOMETPHUYCCKUX
3a/a4, TPEANOJIaralolIuX HECKOJbKO IIaroB peIieHus, eCId YCIIOBHS
IIPUMEHEHHMS 3aJI1aHbI B SBHOH (hopMe.

Pemate mpocretinye reoMeTpuiYecKue 3aa4i Ha MPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemars 3amaud Ha [Q0OKa3aTeILCTBO MAaTEMATHYECKHX OTHOIICHUH U
HaXOXXJICHUE T'eOMETPUYCCKHX BEIWYMH 1O oOpa3laM WIM aJropuTMam,
IPUMEHSISI M3BECTHBIE METOJbI IPH PEIICHUHM CTaHJIAPTHBIX MaTeMaTHYECKHUX
3aJad.

[IpuMeHAT, TpOCTEHIIME TMPOTPpaMMHBIE CpEJICTBA W DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoUTE TIpUMEpPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAC U
YKWU3HH, pacTio3HaBaTh IPOSIBJICHNE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[TprMeHsATH TTONTyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEaJIbHBIC
CUTyalldd W TPUMEHATh H3YYCHHBIC TOHATHS B MPOIECCE TOKWCKA PEIICHUS
MaTeMaTH4YeCKH C(POPMYJIUPOBAHHONW MPOOJIEMBI, MOJCIUPOBATh pPEaTbHBIC
CUTyalldd Ha S3bIKE TEOMETPUM, HCCIEA0BATh ITOCTPOCHHBIE MOJCIU C
WCIIOJIb30BAaHUEM TI'€OMETPHUUYCCKUX TOHATUH M TEOpeM, armapara ajreOpsl;
pemiath MPaKTHYECKHE 3aJlaud, CBS3aHHBIC C HAXOXIACHHUEM T'€OMETPHYCCKUX
BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanuyecTBO 4acos

Ne HaumeHnoBaHue pa3aesion DJIeKTpPOHHbIe (LM (POBHIe)
KoHnTpoJbHbie IIpakTHYeckue
n/m | M TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
1 BBenenue B crepeoMeTpuio 10
IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE.
2 POSIP 12 1
[TapayuenbHOCTB IPSIMBIX
U IJIOCKOCTEN
3 IlepneHuKyIspHOCTD 12
HPSIMBIX U IJIOCKOCTEN
VYTibl MEXAY OPSIMBIMU U
4 AP 10 1
IUIOCKOCTSIMU
MHororpanHuku 11 1
O06bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
pPacCcTOSHUS U YTJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB 110 ITPOTPAMME




11 KIIACC

I[TPOTPAMME

HaumeHoBanue KosaunuyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
nporpamMmbl padoThI padoThI
Tena BpameHus 12
2 OO6bEMBI TEN 5 1
BekTopsl
3 KOOPJIMHATHI B 10 1
IIPOCTPAHCTBE
[ToBTOpEHME,
00001IeHHE,
4 » 7 1
CHUCTEMAaTU3aLHs
3HaHUHN
OBIIEE KOJIMYECTBO
YACOB I10 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TIOHATHS
CTEpEOMETPHUH: TOUKA,
npsiMasi, III0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHUs HA PUCYHKAX:
n300pakeHus MII0CKOCTEH,
napajieNbHbIX MPSIMbIX
(OTpe3KOB), CepPeIUHBI
oTpe3Ka

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH,
MNepeceKaromuec npsamasa u
IIJIOCKOCTh

[HonsTus: MEpEeCCKaAroIUeCa
IIJIOCKOCTH,
NnepeceKkaronmec npsamasa u
INJIOCKOCTh

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
n300pakeHune




MHOTOTPaHHUKOB Ha
pPUCYHKax, Ha
IPOEKIIMOHHBIX YepPTeKaX

Hauanbnbie cBeneHus o
KyOe U nupamuze, ux
Pa3BEPTKU U MOAENU.
CeueHust MHOTOTPAaHHUKOB

Hauanbnbie cBeneHus o
KyOe 1 nupamuze, ux
Pa3BEPTKU U MOAENU.
CeueHust MHOTOTPAaHHUKOB

IToustre 00
AKCUOMAaTHYECKOM
MIOCTPOCHHUH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U
CIEICTBHS U3 HUX

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

ITousTre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U
CJIICACTBUA U3 HUX




10

IMoustre 00
AKCHOMAaTHYECKOM
MIOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH H
CJIEICTBHS U3 HUX

11

BzaumHoe pacnionoxxenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaroImecs,
napasuieNibHbIe U
CKPEIIMBAIOIINECS IPSIMbIE

12

[TapaniaenbHOCTh MPSIMBIX U
MJIOCKOCTEH B
IIPOCTPAHCTBE:
NapasulesbHbIE IPSMBIC B
MIPOCTPAHCTBE;
[apajuIeIbHOCTD TPEX
MIPSIMBIX

13

[TapamienpHOCTD MPSAMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapayneabHOCTH NPSIMON U
MJIOCKOCTH

14

VYTIu1bl ¢ COHANpPaBIEHHBIMU
CTOPOHAMHU

15

VYron Mexay npsMbIMU B
IIPOCTPAHCTBE




16

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

17

[TapannenbHOCTD
IJIOCKOCTEN: IapalljiesIbHbIC
IJIOCKOCTH

18

CBoiicTBa napajjieabHbIX
IIJIOCKOCTEMN

19

[Ipocretimue
IPOCTPAaHCTBEHHBIE (PUTYPBI
Ha IUIOCKOCTH: TETPa’Ip,
KyO, mapasuiesnenumesn

20

ITocTpoeHue ceueHui

21

ITocTpoenue ceuennit

22

KonTponbnas pabota no
teme "lIpsiMbIe U MITOCKOCTH
B IIPOCTPAHCTBE.
[TapayeabHOCTB NPSMBIX U
mIockocTei"”

23

[lepneHuKyIsIpHOCTD
MPSIMOM M TNIOCKOCTH:
NEePIEHANKYIISPHbBIE
IIPSIMBIE B IIPOCTPAHCTBE

24

IIpsiMble mapasnienbHbIe U
NEePNEHANKYIISPHBIE K
IUIOCKOCTH

25

[Ipsambie mapasienbHbIEe U




NEPIEHAUKYIISPHBIE K
IUIOCKOCTH

26

IIpusnax
NEPIEHAUKYJIAPHOCTH
IIPSIMOM M INIOCKOCTH

27

[Tpuznak
NEPIEHAUKYIIIPHOCTH
IIPSIMOM M INIOCKOCTH

28

Teopema o npsmMoi
NEePIeHIUKYIIPHON
IJIOCKOCTH

29

TeopeMa o npsmoi
NEPIEHIUKYIIPHON
IUIOCKOCTH

30

TeopeMa o npsmoi
NEPIEHIUKYIIPHON
IJIOCKOCTH

31

[Tepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHuE OT IPSMOH 10
IUIOCKOCTH

32

[lepnenaukynsp u
HAaKJIOHHBIE: pacCTOSTHUE OT
TOYKH J0 MJIOCKOCTH,
paccTOIHUE OT MPSIMOM 110




IIJIOCKOCTH

33

[lepnienaukymnsip u
HAKJIOHHBIE: paCCTOSTHUE OT
TOYKH JI0 IJIOCKOCTH,
pPacCTOSHUE OT MPSIMOM 10
MJIOCKOCTH

34

Ilepnenaukysip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTostHue OT IPSAMOM 10
IJIOCKOCTH

35

VYrsl B IPOCTPAHCTBE: Yol
MEXAy MpsMOHN U
IJI0OCKOCTBIO

36

JIByrpaHHBI} yroul,
JIMHEWHBIN yrou

JBYTPaHHOIO yria

37

JIByrpaHHbIN yroul,
JIMHEWHBIN yroJ

JBYTPAHHOIO yTria

38

[lepnieHAUKYIApHOCTD
IJIOCKOCTEW: MpHU3HAK
MEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

39

[lepneHUKyISIPHOCTD
TJIOCKOCTEM: TPU3HAK




HEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEN

40

IlepneHqUKyISIPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41

Teopema o Tpéx
HEPIEHIUKYIIAPax

42

Teopema o Tpéx
NEepPHEHANKYIIIpax

43

Teopema o Tpéx
MIEPIICHINKYIISIpax

44

KonTponbhas pabota no
TeMaM
"IleprieHANKYISIPHOCTH
IPSIMBIX U IIJIOCKOCTEN" 1
"Vl MeXAY IPSAMBIMU U
IUIOCKOCTSIMU"

45

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHEIE 3JIEMEHTHI
MHOTOTPaHHUKA, BBIYKJIbIE
W HEBBIMTYKJIbIE
MHOTOTPaHHUKU, pa3BEPTKA
MHOTOTPaHHUKA

46

[Tpusma: n-yronpHas
NpU3Ma; TPaHU U OCHOBAHUS




IIPU3MBIL; IpsiMast U
HAKJIOHHAs [IPU3MBI;
O0KOBast U NOJHAA
[IOBEPXHOCTb MIPU3MBbI

47

[Tapaytenenunen,
IIPSIMOYTOJIBHBIN
napajuleJenuIes u €ro
CBOMCTBA

48

IInpamupa: N-yroiapHas
npamMua, FpaHu u
OCHOBaHUE TUPAMUJBL;
O0OKOBast U NOJHAS
MIOBEPXHOCTb MMUPAMUIBL,
[IpaBUJIbHAS U yCEUEHHAs
nupamuia

49

IIpaBunbHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABHJIBHOTO
MHOTOTpaHHHKA;
MpaBWJIbHAS IPU3Ma U
MpaBWIbHAS MUPAMU]IA;
IpaBUJIbHAS TPEYTOJIbHAS
NUpaMKJIa U IPABUIIbHBIN
TETpa’Ip; Kyo

50

IIpencraBnenue o
IIPABHJIBHBIX
MHOT'OI'PAaHHUKAX: OKTa3p,




JIOACKAdIP U UKOCAdIP.

51

CummeTpus B
IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH,
IIPSIMOM, TNIOCKOCTH.
DNEeMEHTB CUMMETPUU B
nupamuax,
napajenenuneax,
IPaBUIbHBIX
MHOI'OI'paHHHKaX

52

Brruncnenue 31eMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JUArOHAIH, YTJIbI

53

ITmomans OOKOBOM
MOBEPXHOCTHU M MOJTHOMN
MOBEPXHOCTH MPSAMON
HPU3MBI, TUIOIIAb
OCHOBaHUMH, TEOpPEMA O
OOKOBOI TOBEPXHOCTHU
PSIMOM TIPU3MBI

54

[Tnomane 6okoBoOH
MOBEPXHOCTHU U
MTOBEPXHOCTHU ITPaBUIbHOU
MIPaMUJIbI, TEOpPEMA O
[UIoIaan OOKOBOH
MOBEPXHOCTU YCEUEHHOU
UpaMU/IbI




Konrponbnas padora mo

> teme "MHororpaHHuku" 1
56 [TonsTue 06 006BEME 1
57 O0BEM TUpamMu bl 1
58 O06BEM nupamMuIb1 1
59 O0BEM upamMuIbI 1
60 O0BEM TUpaMu bl 1
61 O0BEM pu3MBbI 1
62 O0BEM pu3MBI 1
63 O0BbEM TPU3MBI 1
KonTponbhas pabota no
64 teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IIeHNE
65 cUCTeMaTu3alus 3HaHuH. 1
ITocTpoeHue ceueHunii B
MHOTOTPaHHHUKE
[ToBTOpenue, 060061IeHNE
CHUCTeMaTU3als 3HaHH.
Brrunciienue paccTosHUiA:
66 MEXy IBYMSI TOUKaMH, OT L

TOYKHU O0 HpHMOﬁ, OT TOYKH
A0 TIOCKOCTH, MCKAY
CKpPCIIUBAOIIUMUCA
MMPAMBIMHA




Nrtorosas KOHTpOJIbHAsS

67
pabora

[ToBTOpenue, o600IIEHNE
CcUCTEMaTU3alus 3HAaHUM.
Beluncienue yrioB: Mexay
68 CKpEIIMBAIOIUMUCS
IPSIMBIMU, MEXKY IPSIMOU U
IUIOCKOCTBIO, IBYTPAHHBIX

YTJIOB, YIJIOB MEX]Y

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

Cdepa u map: ueHTp,
paauyc, 1uamerp;
IUIOINAAb TOBEPXHOCTH
cdepbl

Bzaumnoe
pacnosoxeHue cepsl
Y TUIOCKOCTH;
KacaTesbHasl TNIOCKOCTh
K cepe; mionaab
cdepsl

N3o6paxenue chepsl,
Imapa Ha MI0CKOCTH.
Ceuenus mapa

[MunuHapuueckas
MOBEPXHOCTb,
obpazyromme
HUJMHIAPUYECKON
MOBEPXHOCTH, OCh
LUJIUHIPUYECKOU
MIOBEPXHOCTHU

[unuHap: OCHOBaHUA U




0OOKOBask MOBEPXHOCTb,
o0pa3syroias 1 oChb;
IoIaas OOKOBO 1
TIOJTHOM TTOBEPXHOCTH

N300paxeHue
LHUJIMHAPA HA
TUIOCKOCTH. Pa3BEpTKa
uunuHApa. CeyeHust
HUAJIUHAPA
(TUTOCKOCTEIO,
napajuieIbHON Uin
NEePIEHIUKYISIPHON OCH
UATTUHIPA)

Konnueckas
MTOBEPXHOCTb,
obOpa3zyromue
KOHWYECKOM
MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MOBEPXHOCTHU

Konyc: ocHOoBaHue n
BEpIIIMHA, 00pa3yromas
U OCb; TIJIOIA/Ib
OOKOBOM U MOJTHOMN
MOBEPXHOCTH

Y ceu€HHbIN KOHYC:
00pa3yroIire U BhICOTA;




OCHOBAHHUSA U OOKOBAs
IIOBEPXHOCTH

10

N300paxeHune Konyca
HAa IJIOCKOCTH.
Pa3eépTka Konyca.
CeueHust KOHyca
(TUTOCKOCTEIO,
napasieIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

11

KomOunanus ten
BpallleHus U
MHOTOTPaHHUKOB

12

MHoOrorpasHuk,
OIMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCaHHAs B
MHOTOTPaHHUK WU B
TEJIO BpalleHus

13

IMousitne 06 00BLEME.
OCHOBHBIE CBOMCTBA
00BEMOB Tell

14

O0BéM MIHHIIPA,
KOHYycCa




15

O0béM mapa u
wionaab chepsl

16

I[MonoOHsbIe TENa B
MIPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY
ILJIOIIAASIMU
MMOBEPXHOCTEH,
00BEMaMU ITOTO0HBIX
TeN

17

KonTponbhas padota
no remam "Tena
BpaieHus" u "OObeMbl

n

TCII

18

Bekrtop Ha miockocty u
B IIPOCTPAHCTBE

19

CnoxeHue u
BBIYHUTAHUC BeKTOPOB

20

YMHOKEHUE BEKTOpa Ha
YUCIIO0

21

Pasnoxenue BekTopa
10 TPEM
HEKOMIUTAHAPHBIM
BekTopaM. [IpaBuio
napajuleenune1a

22

Pemenune 3amau,
CBSI3aHHBIX C




IIPUMEHEHUEM IIPaBUII
JIEHCTBUM C BEKTOPAMU

23

IIpssmoyrosbHas
cucTeMa KOOpJIMHAT B
IIPOCTPAHCTBE.
KoopanHats! BekToOpa.
[Tpocreimne 3anaun B
KOOpAMHATaX

24

Yron mexnay
BekTopamu. CkaysspHoOe
POU3BEICHUE
BEKTOPOB

25

Beruncnenue yrios
MEXK1Y IPSMBIMH 1
IJIOCKOCTSIMU

26

KoopannatHo-
BEKTOPHBIN METOJI ITPH
pemeHnn
reOMETPUYECKHX 3a1a4

27

KonTponbhas pabota
1o teme "BekTopsl u
KOOpJMHATHI B
npocTpaHcTae”

28

IToBTOpEHME,
000011IEHE N
CUCTEMATHU3aLM




3HaHUi. OCHOBHBIE
burypsi, GpaxThl,
TEOpEeMBbI Kypca
IUTAHUMETPHUH

29

IToBTOpEHME,
o0o0mieHne u
CUCTeMaTH3aIHs
3HaHul. OCHOBHBIE
burypsl, QaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHH

30

[ToBTOpEHHE,
00001IeHHE U
CHCTEMAaTHU3alIHs
3HAHUH. 3agaun
TJIAHUMETPHUH U
METO/Ibl UX PeIIeHUS

31

IToBTOpEHUE,
00001IeHNE U
CUCTCMaTHu3alusa
3HaHWH. 3amaun
HJ'IaHI/IMeTpI/II/I n
METO/Ibl UX PELIEHUS

32

IToBTOpEHME,
000011IEHE N
CHCTEeMAaTH3aIIs
3HaHuii. OCHOBHBIC




burypsi, GpaxTsl,
TEOpEMBI Kypca

CTEpeoOMETpUHr

NrtoroBas KOHTpOJIbHAS

33 pabora 1
[ToBTOpEHHE,
O .
3HAHUHN
OBUIEE KOJIMYECTBO 34

YACOB 110 I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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