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HHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yaeOHOTO Kypca «I'eomeTpus» 6a30BOro ypoBHS IS
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOrO
rocyJapcTBEHHOr0  00Opa3oBaTeIbHOTO  CTaHAapTa  CPEeAHEero  OOIIEro
oOpa3oBaHusl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBIBIICMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOrOo 00pa3oBaHMS.
Peanuzanus MIPOrpaMMBbI obecrieunBaeT OBJIAJICHUE KJIFOYEBBIMU
KOMITETEHIIUSMH, COCTABJISIONIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHusl, LEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO u
M03HABATEJILHOTO PAa3BUTHS JIMYHOCTH O0yUAIOITUXCHL.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca I€OMETPUM Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHMsl 0OYCIIOBJIEHA MPAKTUYECKON 3HAYUMOCTBIO METANpEIMETHBIX U
OPEIMETHBIX PE3ylbTaTOB OOYUYEHUS T€OMETPUHU B HANPABICHUU JIMYHOCTHOTO
pa3BuTHs oOywaromuxcs, (opMUPOBaHUS (PYHKIHOHAIBHOM MaTEMaTUYECKON
IPAMOTHOCTH, HM3yY€HHUS JIpYyruX Y4YeOHBIX JAWCHMIUIMH. Pa3Butue vy
oOyyaroluxcsi TPaBUIbHBIX IMPEACTABIECHUI O CYHUIHOCTH M HPOUCXOXKIECHUU
reOMETPUUYECKUX aOCTpaKLUMW, COOTHOIIEHWU PEAJIbHOTO U HJICATbHOTO,
XapakTepe OTPaXXCHHS MaTEeMAaTHYECKOM HAayKOM SBJIEHHW UM IIPOLECCOB
peanbHOro0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK M POJU MATEMaTUYECKOTO
MOJEIIMPOBAaHUS B HAyYHOM T[IO3HAHMM W B NPAKTUKE CIOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS Y4YalllUXCs, a TakKe KadecTB
MBILUICHUS, HEOOXOIUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTtpus siBNsieTCS ONHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHMs, TaK Kak OOECHeuYMBAET BO3MOKHOCTb HM3Y4YEHHUSI Kak
JTUCIUIUINH €CTECTBEHHO-HayYHOU HAIllPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblUieHHE, GOpMUpPYEMOe NPU H3YUYEHUH OO0YyYarolIMMUCA
MOHATUMUHBIX OCHOB T€OMETPUM W TOCTPOEHUM LEMOYKH JIOTUYECKUX
YTBEPKJCHUN B XOJI€ PEILICHUS] TEOMETPUUYECKUX 3a/a4, YMEHUE BBbIIBUTATh U
OMpOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEIICHUH 3aJ]1ay
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3HUKH.

YMeHHne OpUEeHTHPOBATHCSA B MPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX IEATEIbHOCTH yesoBeka. OpueHTalMs YeJI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €Tr0 COLMAIBHOTO ObITHS, Gopma
OTpPaXXEHUSI OKPY’KAIOIIEr0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOIO



npeoOpa3oBaHus JAercTBUTENbHOCTU. OmepupoBaHUE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJBI YYEOHOW W TPYIOBOM NEATEIBLHOCTH,
SBJISICTCSI OJHUM W3 MPO(GECCHOHATHHO BaXKHBIX KAayeCTB, TIOITOMY aKTyallbHa
3amaya (POPMUPOBAHMS Yy OOYUYAIOIMUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AEATEIHHOCTH 110 MHOTUM HaIlpaBJICHUSIM.
Ilens ocBoeHMs mporpaMmbl yueOHOTO Kypca «I'eomerpus» Ha 0a30BOM
ypoBHE OO0yueHusi — oO0IIe00pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE Pa3BUTHE
oOyuaromuxcst 4yepe3  oOecriedyeHHe BO3MOXXHOCTH  NMPUOOPETeHUS U
UCIIOJIb30BAHUSI CHCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U JIeUCTBUA,
cnenu@UUHbIX ~ TeOMETPUM, BO3MOXKHOCTH  YCIICIIHOTO  IPOJIOJDKEHUS
oOpa3oBaHHMsI 1O CIENUATLHOCTSAM, HE CBS3aHHBIM C  TPUKIATHBIM
HCITOJIh30BAaHUEM T€OMETPHH.
[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAUYCHA IS
oOydJaronmuxcst CpelHeW IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpyIHEHUN Ha YpOBHE OCHOBHOTO o0Imiero oOpazoBanus. Takum oOpasom,
oOyuaroriuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE
YMEHUS, CBA3aHHBIC CO CHCIU(PUKON TEOMETPUU U HEOOXOIUMBIC JIJIS )KU3HU B
COoBpeMeHHOM o0miecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh H3YYHUTh
reoMEeTpHI0 0oJiee ITyO0KO, €CIM B TAJIbHEHIIIEM BO3ZHHUKHET HEOOXOAUMOCTh B
TCOMETPUUYECKHUX 3HAHMIX B MPOPECCHOHAIBHON ACATEITHHOCTH.
JlocTiwkeHrWe TeNd OCBOSHHUS MPOTPaMMBI O00ECTICUMBACTCS PEIICHHEM
COOTBETCTBYIOIUX 3a1ad. [IpHOpUTETHBIMH 3a7adyaMu  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBISFOTCS:
e (opMupoBaHuE MNpEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOMU
KYJBTYPBI K OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIITUM MUPOM;

e (opMupoBaHue MpeACTaBICHUS O MHOTOTPAaHHHUKAX W TeJIaxX BPAIICHUS
KaKk O BaOKHEUIIUX MATEMaTUYECKUX MOJENSIX, IO3BOJISIOIINX
OTHCHIBATHh U U3yUYaTh PA3HBIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (QopMupoBaHue yMEHHsS paclio3HaBaTh Ha YEpPTEkKaxX, MOJEIAX U B

peaTbHOM MHPE MHOTOTPAHHHUKH U TEJIa BPAIICHUS;

e OBJIAQJICHUE METOJAAMH PCIICHWS 3aJad Ha TIOCTPOCHHS  Ha

M300paKEHUSIX TTPOCTPAHCTBEHHBIX (PUTYD;
e (QopMupoBaHue yMEHHs ONEPUPOBATH OCHOBHBIMH TMOHSTUSIMH O
MHOTOTPaHHHUKAaX M TeJaX BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAQJICHUE AQJITOPUTMAMH PEIICHWS OCHOBHBIX THUIIOB  3ajad;

dbopMHupOBaHWEe YMEHHS TPOBOJWTH HECJIOXKHBIE JI0Ka3aTeJIbHbBIE



paccy X IeHUs B XOJI€ PELICHUsI CTEPEOMETPUUECKUX 3a/lad U 3a70a4 C
PAKTHYECKUM COJEPKAaHUEM;

e pa3BUTHE  WHTCIUICKTYaJbHBIX WM  TBOPYECKUX  CIOCOOHOCTEH
oOy4Jaronuxcs, IO3HABATEIIbHOM AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILUICHHUS;

e (QopmupoBanue - (GyHKIMOHAIBHOW  TIPAMOTHOCTH,  PEJIEBAaHTHOMU
FEOMETPUU: YMEHUE pPaClO3HaBaTh IMPOSIBICHUS T€OMETPUUYECKUX
MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEH B pPEalbHBIX KU3HEHHBIX
CUTYyalMsIX U MPU U3YYCHUH APYTUX yU4EOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (POpMyIUpoBaTh HUX Ha S3bIKE
reOMETPUM U CO3[laBaTh T'€OMETPUYECKHE MOJIENIA, MPUMEHSITh
OCBOCHHBI TEOMETPUUECKUM ammapaT [Jis penieHUus MPaKTHKO-
OpPUEHTUPOBAHHBIX  3aJa4, HUHTEPIPETUPOBATbH W  OILICHUBATH
MOJIyYEHHBIE PE3YIIbTATHI.

OTnruuTensHOM 0COOCHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEpEOMETPUU B Hayalle €ro H3y4eHUs 3aJad, pEUIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUSI, U OMNpe/IeIEHHBIM 00pa30oM OpraHu30BaHHas paboTa
HaJl HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NTPOTEKAHNE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JIaJIbHEUIIIEeMY U3yUYEHUIO MPEIMETA.

[Ipennouyrenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOY OOy4eHUs,
TO €CThb TEOPETUUECKHWE 3HAHUSI UMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
MPEIMETHO-TIPAKTUYECKON  JESITEIbHOCTH. Pa3BuTHE  IPOCTPAHCTBEHHBIX
NPEACTAaBICHUN Yy YyYalluxcsi B Kypc€ CTEPEOMETPUU MPOBOJIUTCS 3a CUET
pelieHusl 3ajad Ha CO3JaHUE MPOCTPAHCTBEHHBIX O00pa3oB W 3ajJad Ha
ONeprupoOBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasa MpOBOAUTCS
C OMOPOM HA HATJISIIHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBJICUCHHUS
OT HarJIAIHOCTH, MBICJIEHHOTO U3MEHEHUS €0 HCXOJHOTO COAECPIKAHUSL.

OcHoBHBIE coaepkaTenbHble JHHUM Kypca «l'eomerpun» B 10-11
Kkinaccax: « MHororpaHHukn», «IIpssMble U IIOCKOCTH B IPOCTPAHCTBEY, «Tena
BpanieHus», «BekTopel M KOOpAMHATHI B MpocTpaHcTBe». DopMupoBaHue
JIOTUYECKUX YMEHUU pacrpeiesieTcss He TOJIbKO MO COAEPKaTeIbHBIM JIMHUSIM,
HO | 110 ToJiaM OOy4eHHS Ha YPOBHE CPETHEro 001Iero o0pa3oBaHusl.

Conepsxanue oOpa3oBaHUsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUS paboueld TporpaMMbl, pachnpeneaéHHbBIM 0 ToJlaM OO0y4YeHHs,
CTPYKTYpUPOBAaHO TaKuM o0Opa3oMm, 4YTOObI OBJIAJACHUE TEOMETPUUCCKUMU
MOHSATHUSIMU U HABBIKAMU OCYIIECTBIISIIOCH MOCIEI0BATEIHHO U MOCTYNATEIBHO,
C COONIOfCHWEM TMPHUHIMIIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS



BKJIIOYAJIUCh B OONIYI0  CHUCTEMY TE€OMETPUYECKHX  MpEeACTaBICHUIM
oOydJarouxcsi, paciupsisi U yrryossisi e€, o0pa3ysi IpoUYHble MHOKECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM II/TAHE

Ha uzydenue reomerpun orBoautcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Heneno B 11 kiacce, Bcero 3a Ba rojga o0ydenus - 102 yueOHbBIX Jaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUS CTEpeOMETpUU. Touka, TMpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHHM CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajulesIbHble W CKpelMBaromuecss npsmeie. [lapammensHOCTE HpsAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: NApaJUICIbHBIE TMPAMBIE B IPOCTPAHCTBE;
[IapaJUIEIBbHOCTD TPEX NPSAMBIX; NAPAJIIEIBHOCTD MPSIMOM U ILIOCKOCTHU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MApaJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuie’dbHbIX IIockocTed. Ilpocreiiline npocTpaHCTBEHHbIE (GUTYpPHI Ha
IJIOCKOCTH: TETPa’Ap, KyO, MapasuieNenume]]; HOCTPOEHUE CEUEHHI.

[lepnieHAIUKYIAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE NTPAMBIE
B IIPOCTPAHCTBE, MPAMBIE NApaUIEIbHbIC U IEPIIEHAUKYJIPHBIE K IIJIOCKOCTH,
MPU3HAK NEPNEHAUKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpPEMA O HPSIMOMN
MEPIICHIUKYJISIPHONW TIJIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U
IUIOCKOCTBIO; JABYI'PAHHBIA  yTOJI, JIMHEWHBIM Yroja JABYTPAHHOIO YyIJia.
IleprieHIMKYJISIp W HAKJIOHHBIE: PACCTOSHHUE OT TOYKM JO0 IUIOCKOCTH,
paccTosiHue OT MNPSIMOW JO MJIOCKOCTH, NMPOEKIUs (GUIYypbl Ha IUIOCKOCTb.
[leprieHINKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU JBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHororpaHHuKH

[loHsiTME MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOI'OTPAaHHUKA,
BBIIIYKJIBIE M HEBBIIYKJIBIE MHOTOIPaHHUKH; pa3BEPTKA MHOTOTPAHHHKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TpaHW W OCHOBAHMUS IIPU3MBI;, NpsMas H
HaKJIOHHasT  OpU3Mbl; OOKOBass W  TMOJIHAs  TOBEPXHOCTb  IPHU3MBI.
[Tapayutenenunien, MTPSAMOYTOJbHBIA MAapAJUICICNIUIE] W €ro CBOMCTBA.
[Mupamuga: n-yroiapHas mupamMuaa, TpaH U OCHOBAHWE MUPaMUIbI; OOKOBas U
NOJIHAS TIOBEPXHOCTh NUPAaMUJIbl; IPAaBWJIbHAS MW yCEUEHHAs MHPAMHIA.
DJeMEHTBl TPU3Mbl UM nupamuabl. [IpaBUiIbHBIE MHOTOTPAHHUKH: IOHSATHE
MPaBUJILHOTO MHOTOTPAaHHUKA; MPaBWJIbHASA MPU3MA U IIPAaBUIbHAS MUPAMUJA;
MpaBuUjIbHAsT TPEyroibHAash MHUpaMuJa W TPABUIIBHBIA  TETpadap; Kyo.
[IpencraBienne O MPABUIBHBIX MHOTOIPAHHHMKAX: OKTa’Ap, JOJICKa’ap U
ukocasip. CeueHuss NpU3Mbl U MUPAMUIBIL.



CuMMeTpusi B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIIBHO TOYKH, MIPSIMOH,
IUIOCKOCTUA. OJEMEHThl CHMMETPUU B NHUPAMHUAAX, [apajuieienumenax,
MPaBUJILHBIX MHOTOTPAHHHUKAX.

Brruucnenue 5»1eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Tnomans GOKOBOW TOBEPXHOCTH M TIOJHOW TOBEPXHOCTH NPSIMON TPU3MBI,
IUIOIIAlb OCHOBaHWH, TeopeMa O OOKOBOW MOBEPXHOCTH TPSIMON TMPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH MPABUIHLHON MHUPaAMUJIBI,
TeopemMa O Twiomanau ycedéHHoud nupamuabl. [lonstue 06 o00béEMe. OO0BEM
MTAPaMUJIBI, TTPU3MEI.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TElL.

11 KITACC

Tesa Bpamenus

Hunuuapuyueckass  MOBEPXHOCTb,  OOpasylolue  WIMHIPUYECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON TMOBEPXHOCTU. LIMAMHApP: OCHOBAaHUS U
OOKOBasi TOBEPXHOCTh, OOpasylolass W OCh; IUIOMAAh OOKOBOW M IOJIHOU
TTOBEPXHOCTH.

Konunueckasi noBepXHOCTh, 00pa3yroIire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moOBepxXxHOCTH. KOHyC: OCHOBaHHME W BEpLIMHA,
obOpasyroIas U OCh; IUIONIAAbr OOKOBOM W IOJHOM MOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AuameTp; Mmionaab TOBEPXHOCTH C(hepshl.
B3aumHoe pacnonioxkenue cdepbl U IIIOCKOCTU;, KacaTelibHas IIJIOCKOCTh K
cthepe; mromaas chepsl.

N3o0paxkeHre Tena BpallleHWs Ha IUIOCKOCTH. Pa3BépTka nuIMHIpa U
KOHYca.

KomOunanuu Ten BpamieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMUCaHHBIA OKOJIO cepbl; chepa, BOUCaHHAsT B MHOTOTPAHHUK, WU TEJO
BpAILICHHUS.

[Tonsatue 06 oOwéme. OCHOBHBIE CBOWMCTBA 00BEMOB Tell. Teopema 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBuss u3z He€. OObEM
UIUHIpa, KoHyca. O0BEM 1mapa v miomaas chepsol.

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



Ceuenus mwimHApa (HapauieIbHO W MEPHEHIUKYISPHO OCH), CEUEHUS
KOHyca (IapaJijIeIbHOE OCHOBAHUIO U MPOXOJALIEE Yepe3 BEPILUHY), CEUCHUS
niapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha IUIOCKOCTM M B mpocTpaHcTBe. CII0KEHUE W BBIYMTAHME
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTopa MmO TpEM
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuno mnapauienenunena. Pemenwue 3anad,
CBSI3aHHBIX C MPUMEHEHHUEM IIPaBWJI JIEUCTBUM C BekTopamu. lIpsmoyronpHas
cucremMa KoopauHaT B mpocTtpaHcTBe. Koopmmuatel Bektopa. IIpocreiimme
3a/layd B KOOpJAMHATax. YToJl MexIAy BekTopaMu. CKalsIpHOE IPOU3BEIACHUE
BEKTOPOB. BbluncieHne yriaoB MexXAy NOpsIMBIMH U IJIOCKOCTSAMM.
KoopanHaTHO-BEKTOPHBIM METOJI IIPU PELIEHUN TEOMETPUYECKUX 3a7a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOIro MpeaMeTa
«MaremaTHnka» XapakTepu3yrTCs:

I'pa:xxnanckoe Bocnuranue:

c(OPMHUPOBAHHOCTHIO  TPAKIAHCKOW TMO3UIMH  OOYYalollerocss Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUUCKOTO 00IeCTBa, MPEACTABICHUEM
O MaTeMaTH4YeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJICHUM, NPOUEAYp TpPakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M TP.),
YMEHHUEM B3aUMO/JIEUCTBOBATH C COLIMAIIbBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAYCHUEM.

IlaTpuoTHyeckoe BocIUTAHME:

c(hOPMUPOBAHHOCTHIO ~ POCCHUHCKOW  TIpakKIaHCKOW  HJEHTUYHOCTH,
YBaXEHUS K MPOILUIOMY M HACTOSIIIEMY POCCUHMCKOW MaTEMaTUKH, LICHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUSM POCCHUHCKHX MAaTEMATHKOB M POCCHUCKOU
MaTeMaTUYECKOW IIKOJbI, K MCIOJb30BAHUIO ATUX JOCTHUKEHUWA B JAPYIUX
HayKax, TEXHOJIOTHUSX, c(hepax IKOHOMHKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, O3TUYECKOTO IIOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM JOCTUKEHUU HAyKH H
NEeSATEIbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJI3Ja B IOCTPOEHUE
YCTOWYUBOTO OYyAYIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOILLIEHHEM K MUPY, BKIIFOYasi 3CTETUKY MAaTeMaTUYECKHUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, peLIeHnH, paccyXIEHUN;
BOCIIPUMMYHBOCTBIO K MATEMaTUYECKUM acIleKTaM pAa3jIu4HbIX BHJIOB
UCKYCCTBA.

PDu3nyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHSATh MaTeMaTHYEeCKHE 3HAHUA B
UHTEpecax 3J0pOBOrO M 0Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOIO
OTHOIIICHUSI K CBOEMY 3JI0pPOBBIO (30pOBOE THTaHME, COaTaHCHUPOBAHHBIN
PEXUM 3aHIATUM U OTIbIXA, PETYyJspHas pU3ndeckass akTUBHOCTD); (PU3NUECKOTr0O
COBEpIICHCTBOBAHUS, npu 3aHATHUAX CHOPTUBHO-03/I0POBUTENLHOM
JesITeIbHOCTBIO.

TpynoBoe BocniMTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYJIOJIIO0US; HHTEPECOM K
paznuuyHbiM  chepaM  TpodecCHOHaTbHON  ACSTENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U e€ MPUJIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymelr mpodeccnn W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILJIAHBI,
FOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSXKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIBTYPhI, IOHUMAHUEM BIIUSHUS
COIIMAJIbHO-DKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJAHON H
COIIMAJIBHOM CpEeJIbl, OCO3HAHHEM TIJIO0AJIBHOIO XapaKTepa HSKOJIOTHYECKUX
npoOJsieM; OpHEHTallMe Ha TMPUMEHEHHWE MATEMAaTHUUYEeCKUX 3HAHUU IS
pelieHust 3a1ad B 00J1aCTU OKPYXaIoIIel cpefibl, TIIaHUPOBAHUS MOCTYIKOB U
OIIEHKH X BO3MOXHBIX IMOCIEACTBHUM I OKPYKAIOIIEH CpEIbl.

I{leHHOCTH HAYYHOTO NMO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUSI HAyKd U OOIIECTBEHHOW MPAKTUKH,
MMOHMMaHUEM MaTEeMaTUYECKON HayKH Kak c(pepbl 4eT0BEUECKOU e TEILHOCTH,
ATANoB €€ Pa3BUTHUS M 3HAUYMMOCTH [JI1 PA3BUTHUS LUMBWIN3ALNMH; OBJIAICHUEM
S3bIKOM MAaTEMAaTUKU U MATEMaTUYECKON KyJIbTYypOW Kak CPEICTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISTH TMPOCKTHYIO U  HCCIEA0BATEIBCKYIO
NEeATEeIbHOCTh UHAUBUIYaILHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOrpaMMbl Y4€OHOTO MpeameTa
«MaremaTuka» XapaKTEePHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1) Vuusepcanvnvie noznasamenvuwvle Oeticmsus, o0becnedusarOm
Gopmuposanue 6a308bIX KOSHUMUBHBIX Npoyeccos odyuarwuxcsi (oceoeHue
Memo008  NO3HAHUA — OKpYICAIOWe20  Mupa, HnpuMeHeHue  J10SUYEeCKUX,
ucciedo8amenbCcKux onepayuii, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jlornueckue aeiicTBUA:

e BBIBISTH u XapaKTepU30BaTh CYIIIECTBCHHBIC PU3HAKH

MaTeMaTU4eCKnX 00BEKTOB, MMOHSATHH, OTHOIICHUA MEXKIY MOHSATUSIMU;
dbopmynrpoBaTh OTIpeICICHUS MTOHSITUH; yCTaHaBJINBAThH



CYILIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHUS JJi1 0000IIeHus
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh, (POPMYJIHPOBATH M MPEOOPA3OBHIBATH CYXKICHUS:
YTBEpUTENbHbIE U OTpUIATENIbHbIC, €IUHUYHbBIC, YaCTHBIE U OOIINE;
YCIIOBHBIE;

BBISIBIISITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
NpoTUBOpeuHs B (pakTax, MaHHBIX, HAOIIOACHUSX U YTBEPKICHHSIX;
mpenjaraTb  KpUTEpUM  JJIs  BBIIBJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNI;

JIeN1aTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETyKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
NPOBOAWTH  CAMOCTOSITENIFHO  JIOKA3aTeNbCTBA  MaTEMaTHYECKUX
yTBepXKAeHU  (MpssMble ©  OT  TNPOTHBHOIO),  BBICTPAWBATH
apryMEeHTaIuio,  MPUBOAUTH  TPUMEPHI U KOHTPIPUMEPHL;
00OCHOBBIBAaTh COOCTBEHHBIE CYXJACHUSI U BBIBOJIBI,

BBIOMpATH CIOCOO pellieHus yd4eOHOH 3a7aun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOMPATh HauMOOJee MOAXOMAIIMI C y4ETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBLlIe ucciieqoBareLCKHue J1eCTBUA:

UCIIOIb30BaTh  BOMPOCHI  KAaK  MCCJCAOBATEIBCKUN  HHCTPYMEHT
MO3HaHUS, (HOPMYJIUPOBATH BOIPOCH], (PHUKCHUPYIOIIKE MPOTUBOPEUHE,
mpo0JemMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJMTh  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIM  DKCIICPUMEHT,
UCCIIEIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOIO
o0BbeKTa, SBICHUS, TMPOIECCa, BBISBICHUIO 3aBHUCHMOCTCH MEXKIY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITeTbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaMm MPOBEAEHHOTO HAOIIOJCHUS, MCCICIOBAHMUSA, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;
IIPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE IPOIlecca, a TAaK)KE BBIJIBUTATh
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora c undopmanmueii:

BBISBJIATH 1e(pULINUTH HH(POpMaLMK, JaHHBIX, HEOOXOIUMBIX IS OTBETa
Ha BOIIPOC U JJIsI pELLICHUS 3a]1a4u;

BbIOMpaTh MHG(OpPMALMI0O W3 HUCTOYHUKOB  PA3jIMYHbIX  THIIOB,
aHAJIU3UPOBATh, CHUCTEMAaTU3UPOBATh 17} MHTEPIIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeCTaBICHHUS;



CTPYKTYpPUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATh TpadUUIECKH;

OLICHMBATh  HAAEKHOCTH  HMH(OpPMALIMM MO  CaMOCTOSTEIHHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2) VuusepcanvHvie KOMMYHUKamueHwvle Oelicmeus, 0becnedusarom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.
OO0menne:

BOCIPUHUMATh U (QOPMYITUPOBATH CYXKICHHUA B COOTBETCTBUU C
YCIOBUSIMU U IIeNIAIMU OOUIEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTb
CBOIO TOYKY 3pEHHUS B YCTHBIX U IHMCBMEHHBIX TEKCTaX, J1aBaTh
NOSICHEHHUS 10 XOJy PElICHHUs 3a7aud, KOMMEHTUPOBATH MOJIYUYEHHBIN
pe3ynbTar;

B XOJ€ OOCYXKIEeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBI, IPOOJIEMBI, pelIaeMoi 3a/1aul, BbICKa3bIBaTh UJCH, HallCJICHHbIE
Ha MOMCK PEIICHHUS; COINOCTABIATH CBOU CYXACHUS C CYKICHUSIMHU
APYTUX YYaCTHUKOB Auaiiora, oOHapyXUBaTh Pa3IMYUE U CXOICTBO
MO3ULIUKA; B KOPPeKTHOU (opme (GopMysHpoBaTh pa3HOTrIacHs, CBOU
BO3PaKCHUS;

OPEICTaBISITh ~ pe3yJbTaThl  PELIEHUS  3a/Jayd, OSKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTA; CaMOCTOSTENIBHO  BBIOMpAaTh  (popmar
BBICTYIUICHHSI C YYE€TOM 3agad MPE3CeHTAlMd W O0COOEHHOCTEH
ayJTUTOPHH.

CotpyaHuyecTBo:

3)

NOHUMAaTh M  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHANBUYaIbHON PaOOThl MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
IIeJb  COBMECTHOW  JICSITCIIBHOCTH, IUIAHUPOBATh  OPTAaHU3AIUIO
COBMECTHOM pabOThl, pacmpeacsisiTh BUILI PadOT, JOTOBAPUBATHCS,
o0CyXXIaTh TMpollecC M pe3ylbraT paboThl; 0000mAaTh MHEHUS
HECKOJIbKHX JIIOJICH;
y4acTBOBaTh B TPYyNMHOBBIX ¢opmax pabdoTel (oOcykneHus, 0OMeH
MHEHUH, «MO3TOBBIC INTYPMbI» M WHBIC); BBIMOJHATH CBOK YacTh
paboThl ¥ KOOPAWHUPOBATH CBOW JCHCTBUS C JPYTMMHU YICHAMH
KOMaH/IbI; OLIEHUBAaTh Ka4€CTBO CBOETO BKJIaJa B OOIMIMN MPOIYKT TIO
KpUTepusiM, chOpPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOJICHUCTBUSI.
Vuueepcanonvie  pecynamuenvie  Oeticmsus, — obecneyugarom

Gdopmuposarue cMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOUPATH CIIOCO0
pemIeHus ¢ Y4ETOM UMEIOIITUXCSI PeCYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
penieHuit ¢ y4éToM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBBIKAMHM TIO3HABATEIHLHOW pe(IeKCur KakK OCO3HAHUS
COBEpUIAEMBIX  JEHCTBUM W  MBICIHUTEIBHBIX  MPOLECCOB, HUX
pe3yibTaToOB; BIAACTh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IIPOLIECCA U PE3YJIbTAaTa PELICHUS MATEMAaTUYECKON 3a1a4H;

e TPEIBUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MHpPHU PELHICHUU
3a7]a4d, BHOCUTH KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa AU U YCIOBUSIM, OOBSICHATH
MIPUYHHBI JOCTUKEHUS WA HEJOCTUKEHUS PE3YIbTATOB AEATEIbHOCTH,
HAXOJUTh OIMIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, IIIOCKOCTb.

[IpyMeHSTh aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX MPU PELICHUU
reOMEeTPUUECKUX 3aa4.

OmnepupoBaTh MOHATHAMH: TapalIeIbHOCTh W TEPHEHANKYISIPHOCTH
MPSMBIX U TIJIOCKOCTEN.

KnaccudunupoBaTe B3aMMHOE pacHOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHITHSIMH: JBYTPAHHBIA YTOJl, TPaHU ABYTPAHHOTO YTIIa,
pebpo ABYTpaHHOTO yTia; JMHEWHBIN yroJl IBYTPAHHOTO yTiia; TpaaycHas mMepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTh MOHATHSMHU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBIN
MHOTOTPaHHHK, 3JIEMEHTbl MHOIOTPAHHUKA, TPABHJIbHBIN MHOTOIPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHIIBI MHOTOTPAaHHUKOB (THpaMuia; MpU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienumne, Kyo).

KnaccupunupoBate  MHOTOTpaHHHMKH,  BbIOMpas  OCHOBaHUS  AJIs
KJaccupuKauuy (BBINYKJIbIE W HEBBIMYKJIBIE MHOTOTPAaHHHUKH; TPaBUIbHBIC
MHOTOTPaHHHUKH; TPSAMbIE 1 HAKIIOHHBIE TIPU3MBbI, TApaJICICIHUIIE IbI).



Onepuposatb HNOHATUSAMU: ceKy1as IJIOCKOCTB, CCUYCHUE
MHOTOI'PaHHHKOB.

OOBACHATH MPUHIIUIIBI TOCTPOSHUS CEUECHUH, HCIIONB3Ysl METOJT CIIEIOB.

CtpouTh cCe4eHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJIEHUE TEOMETPUUYECKUX BEIMYMH MO 0oOpasiam
WM aJropuTMaM, MPUMEHS U3BECTHBIE AHAIUTUYECKHE METO/IbI U PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKHUX 3a/Jad HA BBIYHMCIECHUE PACCTOSHUM MEXIy
IBYMSI TOYKaMH, OT TOYKH JO NPSIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIAMHUCS MPSIMBIMHU.

Pemate 3a7aun Ha HaXO0XJIEHHE T'€OMETPUYECKUX BEIUYHUH IO 0Opasiam
WJIM aJIropuTMaM, MPUMEHSI U3BECTHbIE AaHAIUTUYECKHE METO/IbI IPU PEUICHUU
CTaHAAPTHBIX MAaTEMAaTHUYECKUX 3aJa4 Ha BBIYUCICHHE YIVIOB MEXKIY
CKPEUIMBAIOIIUMHUCS MNPSAMBIMHA, MEXIY IMpPsSAMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI UM IUIOMIAJM  TOBEPXHOCTEM MHOTOTPAaHHUKOB
(npusma, mUpamuaa) ¢ MpUMEHEHUEM (OpPMYJ; BBIYUCIATH COOTHOIICHHS
MEXy IUIOIIAASIMH IOBEPXHOCTEM, 00bEMaMU MOJOOHBIX MHOITOTPAHHHUKOB.

OnepupoBaTh NOHATHSAMHU: CUMMETPHSI B NPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexKax
U PUCYHKaX.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUECKHUX
3a/ay, MpEeAnojiaraloluIMX HECKOJbKO IIaroB pEeHIeHUs, €CIU  YCJIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpumeHsITP TpOCTEUIINE NPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoANTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4eHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peajbHbIe
CUTyallUM W NPUMEHITh M3YYECHHBIC IMOHATUS B IPOLECCE IMOUCKA PELICHUS
MaTeMaTH4eCcKu CGOPMYJIMPOBAHHON MpOOJIEeMbl, MOAEIUPOBATh pealbHbIC
CUTyallUM Ha S3bIKE€ TE€OMETPUM, HCCIENA0BATh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHITHM M TeopeMm, ammapara anreOphl;
peniaTh MPaKkTUYECKHE 3aJlayM, CBSI3aHHBIE C HAXOXACHUEM IE€OMETPUYECKHX
BEJINYMH.



11 KJIACC

OrnepupoBaTh MOHATUSMH: ITUIUHIPUYECKAsT TOBEPXHOCTh, 00pa3yroIue
[MAJTUHAPUYECKON  MOBEPXHOCTH, IWIMHAP; KOHUYECKAs TOBEPXHOCTH,
oOpa3yroire KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

Pacno3naBath Tena BpareHus (MIWIMHAP, KOHYC, cdhepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudunupopaTh B3auMHOE paciiookeHue chepbl U TIOCKOCTH.

OnepupoBaTh TMOHSATHSMH: IMAPOBOW CETMEHT, OCHOBAaHHWE CETMCHTA,
BBICOTA CETMEHTA;, IIAPOBOM CIJIOH, OCHOBAaHHWE IIIAPOBOTO CJIOS, BBICOTA
IIIAPOBOTO CJIOS; IIIAPOBOU CEKTOP.

Beruucnare o0BEMBI M IUIOIIAAM TTOBEPXHOCTEH Tea  BpallcHUs,
TCOMETPUUIECKUX TEN C IPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHMK, BIHCAaHHBIA B cdepy u
OMHCaHHBIA OKOJO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpaIeHHUs.

BeIaucnsaTs COOTHOIIEHUS MEXTY TIIONIAISIMU TTOBEPXHOCTEH U 00bEMaMU
MOJOOHEIX TEIl.

N3o0pakath mM3ydaemble (DUTYpBI OT PYKH M C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BoimonHaTe  (BBIHOCHBIE) IIIOCKME YEPTEKH W3 PHUCYHKOB ITPOCTHIX
00BEMHBIX (PUTYp: BUJT CBEPXY, COOKY, CHU3Y; CTPOUThH CEUSHHUS TEJI BPAILICHHS.

N3BnekaTs, WHTEpNpPETHpPOBaTH M MPeoOpa3oBBIBaTh WH(MOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (PUTYpax, MPeICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BBITTOMHATE JOEHCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOpa Ha 4YHCJIO, OOBSCHATh, KAKHMH CBONCTBAMH OHHU
00J1a1aroT.

[TprMeHATH MpaBHIIO TIapajuIeIICIHIICAA.

OnepupoBaTh NOHSATHSIMH: JICKAPTOBHI KOOPAWHATHI B IIPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, YTOJ
MEXIY BEKTOpPaMH, CKaJIIPHOEC IPOU3BEICHUE BEKTOPOB, KOJIMHEAPHBIC H
KOMILTAaHAPHBIC BEKTOPBI.

Haxomuth cymMMy BEKTOPOB M MPOU3BEACHHE BEKTOpPA HA YHUCIIO, yrOJ
MEXJy BEKTOpaMH, CKaJsipHOE MPOU3BEICHHE, PACKIIAIBIBATH BEKTOP IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOpPaM.



3azaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTy reomerpuyeckue (PaKThl JUIsi PEUICHUSI CTEPEOMETPUUECKUX
3a1a4, IMPEANOJIATaloIIMX HECKOJBKO IIaroB pEUIEHUs, €CIU YCIIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOUM opMe.

Pematp npocreiiime reoMeTpuuecKue 3a1a4d Ha IPUMEHEHNE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHUYECKUX OTHOIICHWW U
HaxOXJEHUE TEOMETPUYECKHX BEJIIMYMH [0 o00pa3lamM WM alropurMam,
IIPUMEHSSI U3BECTHBIE METOJBI NP PELICHUH CTAHAAPTHBIX MATEMAaTHUYECKUX
3a1ad4.

IIprMeHATs NpPOCTEUIIME IPOTPAMMHBIE CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IprBONTH IIPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB I€OMETPUU B UCKYCCTBE.

[IprMeHsTh 1Oy4YeHHbIC 3HAHKS Ha MPAKTUKE: aHAJIU3UPOBATH pPeajbHbIC
CUTyallud U NPUMEHATh U3YYCHHBIC IIOHATHUS B IIPOLECCE MOUCKA PELICHUS
MaTeMaTUYeCKH C(HOPMYJIUPOBAHHON MPOOJIEMBI, MOJEIMPOBATH pPEAbHbBIE
CUTyallnd Ha S3bIKE TE€OMETPHUH, HCCIENOBATh ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHITUH W TEOopeM, ammapaTta ainreOpsl;
pelmarb NpakTUYEeCKUE 3a/laud, CBA3AHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Konrpoaburie — Ilpaxtireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 10
) [TpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN
3 HepneHILmEynﬁpHOCTL HPSIMBIX U 2
IJIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IIJIOCKOCTSIMHU 10 1
5 MHororpaHHuku 11 1
6 O06bEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: CEUECHHUS, PACCTOSIHUSA U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE

HaumeHnoBaHue pa3jaeioB U TeM nu(ppoBbIe
Ne ni/mn P Konrpoabnsie IIpakruuyeckue (upp )

NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypchl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IICHNE, 7 |

CUCTEMAaTH3alMsl 3HAaHUU
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MPsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuia nzoopakeHust
Ha PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapajuIeIbHbIX TMPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlousTus: MEPECCKArOIMECs IMIOCKOCTH,
IepeceKarommecs npsamas U rmiI0CKOCTb

IlonsTus: NnepeceKaromumecs mIoCKOoCTH,
IepeceKarommecs npsamas U rmiI0CKOCTb

3HAKOMCTBO C MHOI'OrpaHHUKAaMH,
I/I306pa)KGHI/IC MHOI'OI'PpaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

HauanpHabie cBenenus o kyoe u
MUpaMuie, UX Pa3BEPTKU U MOJIEIH.
CeueHnsi MHOTOTPaHHUKOB

HauanpHabie cBenenus o kyoe u
MUpaMUjIie, UX pa3BEPTKH U MOJIEITH.
CeueHusi MHOTOIPaHHUKOB




Ilonsatue 06 akCHOMAaTUYECKOM
IIOCTPOCHUHU CTCPECOMETPHU: AaKCUOMBI
CTEPCOMETPHHU U CICACTBUA U3 HUX

IToHsATHE 00 AKCUOMATUYECKOM

IIOCTPOCHHUHU CTCPECOMETPHUU: AaKCUOMBI
CTEPCOMETPHHU U CIICACTBUA U3 HUX

TToustue 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

10

11

12

13

[TonsTre 06 akCHOMaTUYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
NapauIeIIbHBIE U CKPEIHBAIOIINECS
IIpsIMBIE

[TapaienbHOCTh IPSMBIX U IIIIOCKOCTEN
B IIPOCTPAHCTBE: MapalICIIbHBIE IIPSAMBIE
B IIPOCTPAHCTBE; NapaJUICIIBHOCTb TPEX
MIPSAMBIX

[TapamienbHOCTh IPSMBIX U IIJIOCKOCTEN

B IIPOCTPAaHCTBC! HapaJ'IJ'IC.HBHOCTL
HpHMOﬁ " IJIOCKOCTH

14
15

Vw1 ¢ COHaIIpaBJICHHBIMU CTOPOHAMUA

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

16

Yros Mexay NpsMbIMU B IPOCTPAHCTBE




[TapannenbHOCTh MIOCKOCTEH:

17 IapajuIeNIbHBIE IIJIOCKOCTH

18 CBoiicTBa napajyjieIbHbIX IIOCKOCTEH
[Ipocreiinne npocTpaHCTBEHHbBIE

19 (burypsl Ha IJIOCKOCTHU: TETPa’Ap, KyO,
napajuIeeuIe]|

20 [Toctpoenue ceueHuit

21 [TocTpoenne ceuenunii
KontponbHas padota o teme "lIpsimbie

2 U IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U
iockocTei"”
IlepnieH IUKYIAPHOCTD NPSMOU U

23 IJIOCKOCTH: TIEPIEHANKYIISIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE

4 [IpsimMble mapasienbHble U
MIEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

)5 [IpsiMble mapasienbHble U
MEPIEeHIUKYIIIPHBIE K MJIOCKOCTH

26 IIpu3Hak nepneHuKyJIIpHOCTH MPSIMON
U TUIOCKOCTH

7 [Ipu3Hak nepneHANKyJIIpHOCTH IPSIMOU
U TUIOCKOCTH

73 Teopema o npsiMON NEpHIEHAUKYISIPHON
MJI0CKOCTH

29 TeopeMa 0 npsAMON NepIEH UK YIISIPHON




IIJTIOCKOCTH

30

31

32

TeopeMa 0 npsAMON NepIEHIUKYISIPHON
IUIOCKOCTH

[leprieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Hepl’[eHI{I/IKy.]'IHp M HAKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO ITIJIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

33

[lepneHauKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

34

[lepneHauKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IMIIOCKOCTH

35

36

VYTIuBl B IPOCTPAHCTBE: YIOl MEXIY
MIPSIMOM M TUIOCKOCTBIO
JIByrpaHHBIN yroJl, JMHEHHBIA Yroi
JBYTPAHHOI'O yria

37

JIByTpaHHBIN yTroJl, TMHEHHBIN yroi
JBYTPAHHOI'O yria

38

39

[TeprieHAMKYAAPHOCTD IIOCKOCTEM:
MIPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

[lepnieHIMKYISAPHOCTD MIOCKOCTEM:
MIPU3HAK MEPIEHAUKYISIPHOCTH IBYX




IIJIOCKOCTEH

40

IlepneHquKyISIPHOCTD MIJIOCKOCTEM:
MPU3HAK NEPIEHIUKYIISIPHOCTHA ABYX
IIJIOCKOCTEN

41
42

Teopema o Tpéx nepneHAUKYISIPax

Teopema o Tpéx nepneHAUKYISIPax

43

44

45

TeopeMma 0 TpEX NEepHEeHANKYIIApAX

KontponbHas paboTa mo temam
"[leprieHAUKYASAPHOCTD NPAMBIX U
mockocTeil" u "Yriabsl MeXy NpSIMbIMU
H TIJIOCKOCTSAMU"

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HEBLIITYKIIBIC MHOTOTPAHHUKH,
pa3BépTI<a MHOT'OT'paHHHUKa

46

[Ipu3ma: n-yrospHas npu3ma; rpaHu 1
OCHOBAHUS TIPU3MBI; IIpsIMast U
HaKJIOHHAsl IPU3MBbI; OOKOBAs U MOJIHAs
MIOBEPXHOCTb MTPU3MBI

47

[Tapamrenenunen, NpsMOyTOJIbHBII
napaJieJIenuIe] 1 ero CBOMCTBa

48

49

[Iupamuna: n-yrosnbHas nupammuaa,
IpaHu ¥ OCHOBaHHE MMUpaMHibl; OOKOBast
1 TTOJIHASI IOBEPXHOCTh TUPAMUJIBL;
MpaBUJIbHASA U YCEUEHHAS TUPAMUAA

HpaBI/IHBHBIe MHOT'OT'PpAaHHUKH: IOHATUC




50

IIPaBUJILHOI'O MHOTOI'PAHHUKA,;
IIpaBUJIbHAs MPU3MA U IIPABUIIbHAS
NUpaMUA; IPaBUIbHASA TPEYTOJIbHAS
MMpaMuJia ¥ MPaBUIIBHBINA TETpadap; Kyo
[Ipencrasnenue o mpaBUIbHBIX
MHOT'OI'PaHHUKAX: OKTa’p, LOAEKadAp U
HUKOCadIP.

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIEHO TOUYKH,
MPSAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NTUpaMUIaX,
napajuiejenumneax, NpaBuIbHbIX
MHOT'OTPaHHUKAX

BrlunciieHue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHanu,

YTJIBI

53

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU MPSMOM IPU3MBI,
IJIONIaJb OCHOBAHMI, TEOpEMA O
OOKOBOI1 MTOBEPXHOCTH MPSMOM MPU3MBI

54

[Tmomaas 60KOBOI MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIILHON MUPAMHU/IBI,
Teopema O TIJIoMaIu OOKOBOM
MOBEPXHOCTH YCEUYEHHOU IMUPAMUIBI

55

56

KonTponbhas pabota no teme
"MHororpaHHuKu"

[Tonsatue 00 00BEME




57 O06BEM TUpaMuIbI 1
58 O0BEM nupamMusl 1
59 O06BEM TUpaMuIbI 1
60 O0BEM nupamMusl 1
61 O06BEM IPU3MBI 1
62 O0BEM pU3MBI 1
63 O06BEM TPU3MBI 1
64 KonTponbHas padota mo teme "O0bEMBI |
MHOTOI'PaHHUKOB"
[ToBTrOpenue, 0600IICHNE
65 cucremarusauus 3Hauui. [Tocrpoenne 1
CEYCHUI B MHOTOI'PAaHHUKE
IToBTOpenue, 0600IIEHNE
cucTeMaTu3anus 3HaHui. Beruncnenue
66 PaCCTOSIHUN: MEKIY ABYMS TOYKAMH, OT |
TOYKH J0 TPSMOU, OT TOUKH IO
TUTOCKOCTH, MEXKITy CKPETIUBAIOIINMUCS
MPSIMBIMH
67 HToroBasi KOHTpOJIbHAsA paboTa 1
IToBTOpenue, 0600IEHNE
cucTeMaTu3anus 3HaHui. Beruncnenue
68 YTJIOB: MEXKAY CKPEIIMBAIOIIUMHUCS |

MPSIMBIMU, MEXKY IPSIMON U
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXy MIIOCKOCTSIMHU




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchbl

Cdepa u map: meHTp, pajanyc,
JMaMeTp; TUIOIIAb TOBEPXHOCTH
cepsr

B3aumHuoe pacrionoxxenue chepbl u
IUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cdepe; mwromanb chepsl
N3o0pakenue cdepsl, mapa Ha
iockoctu. CeyeHus mapa

HI/IJ'II/IHI[pI/I‘IGCKaﬂ ITOBCPXHOCTD,
00pa3yromue MUINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
MOBEPXHOCTHU

Hunuaap: ocHoBaHUS U G0KOBast
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOIIAaAb OOKOBOM M HOJIHOM
MOBEPXHOCTH

N3o0pakeHue mummHIpa Ha
tockocT. Pa3BépTka nmmmHIpa.
Ceuenus nuuHApa (MIIOCKOCTHIO,
napasuiebHON Win
NEPIECHIUKYISIPHOU OCH IUIUHAPA)




KoHnueckas oBepXHOCTb,
o0pa3yrone KOHU4eCKOn
IIOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

KOHYCZ OCHOBAHUEC U BEPIIWHA,

00pa3yrolas ¥ 0Ch; IJIOIIalb OOKOBOM
Y TIOJTHOU ITOBEPXHOCTH

Yceu€HHblil KOHYC: 00pa3yroume u
BBICOTA; OCHOBAaHUA U OoKkoBas
IIOBEPXHOCTH

10

N3o06pakenne KoHyca Ha IMIOCKOCTH.
Pa3BépTra konyca. CeueHus KoHyca
(TIOCKOCTHI0, MapasuIeIbHON
OCHOBAHHIO, 1 IJIOCKOCTHIO,
MPOXOIAIIEH Yepe3 BepIINHY)

11

12

13

KomM6unarus ten BpaieHus u
MHOTOI'PAaHHUKOB

MHororpaHHuK, ONMCaHHbIA OKOJIO
cdepsl; cdepa, BMcaHHas B
MHOTOTPAaHHUK WJIA B TEJIO BPAILICHUS

TTousartue 00 00béMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEI

14
15

O0BEM IUIHHIpa, KOHYCa

O06BEéM mapa u miomaas cheps

16

[TonoOHbIe TeNa B MPOCTPAHCTBE.
COOTHOIIICHHS] MEXKTY TUIOIIAISIMHU




MOBEPXHOCTEH, 00bEMaMH 1O JOOHBIX
Tel

KontponpHas pabora no temam "Tena

17 BpameHus" u "O0bemMbr Ten"

13 BekTop Ha IJI0CKOCTH U B
IIPOCTPAHCTBE

19 CiiokeHue ¥ BbIUNTaHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO
Paznoxenune BekTopa o Tpém

21 HEKOMILIaHapHbIM BekTopam. [IpaBuiio
napajuienaenumnena
Pemenne 3amad, CBSI3aHHBIX C

22 IIPUMEHEHUEM IPaBUIl ACUCTBUH C
BEKTOPAMH
[IpsimoyrosbHas cucreMa KOOpAUHAT B

23 npoctpanctse. KoopanHaTel BeKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATaxX

24 VYron mexny Bektopamu. CKansipHoe
IIPOU3BE/IEHUE BEKTOPOB

)5 Boruncnenue yriioB Mexay NpsiMbIMU
Y TUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO TPU
pelIeHNH TeOMEeTPUUYECKUX 3a7a4
KonTponbhas pabota no teme

27 "BekTopsl 1 KOOpIMHATHI B

npocTpaHcTae"”




28

29

30

[ToBTOpEHME, 0000IICHUE 1
cucreMaTu3anus 3HaHui. OCHOBHEIC
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpEHME, 0000IICHUE U
cucremMaTu3anus 3HaHu. OCHOBHEIC
burypsl, QpaxTel, TEOPEMBbI Kypca
TJIaHUMETPUH

[ToBTOpeHue, 0600IICHNE 1
cUCTeMAaTHu3alus 3HaHUH. 3a1aun
IJIAHUMETPUH ¥ METOJIbI UX PEIICHHS

31

[ToBTOpeHue, 0600IMICHNE U
cucTeMAaTH3alysI 3HaHUH. 3amaun
TUTAHUMETPUH B METOJIBI HX PEIICHHS

32

33

34

[ToBTOpenue, o6obIIeHNE 1
cucremarusanus 3HaHui. OCHOBHbIE
¢burypsl, paxTel, TEOPEMBI Kypca
CTepEeOMETpUN

HToroBas KOHTpOJIbHAsA paboTa

[ToBTOpenue, o6odIIEHNE 1
CUCTEeMAaTH3aIIHsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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