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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHoro kypca «l'eomerpus» 6a30BOro ypoBHS IS
oOyvarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO
roCyJIapCTBEHHOT'O0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro O0IIero 0Opa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEOBSIBIIEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHWIO, W TPAJUIMA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzamnus nporpammbl 00ecriedrBaeT OBJIaIeHUE KIIOYEBBIMUA KOMIETCHIIMSIMH,
COCTaBJISIIOLUIMMH OCHOBY JJIi CaMOpa3BUTUS U HENPEPHIBHOTO 00pa3oBaHusl,
IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIBHOIO Pa3BUTHUS
JUYHOCTU 00YyYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTs y4eOHOTO Kypca TE€OMETPUHM HA YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] TE€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTus oOydaronuxcs, (opMupoBaHUs (PYHKIIMOHAIBHOM MaTeMaTUYeCKOM
TPaMOTHOCTH, U3Y4EHHUS APYTUX yUeOHBIX AUCUUILINH. PazButne y oOyuaromuxcs
NPaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOMCXOKICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBHOTO U HUICAIBbHOTO, XapakTepe OTpa)KeHUs
MaTEMaTUYECKOM HAyKOW SIBIEHUH M TMPOIECCOB peaJbHOTO MHUpPA, MeCTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTEeMAaTHUYECKOTO MOJACTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUs, HEOOXOAMMBIX s aJanTalud B
COBPEMEHHOM OOIIIEeCTBE.

I'eomeTpus sBHsieTCs] OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAEeT BO3MOXHOCTb H3YYEHHUS Kak
JTUCIMIUTAH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (HOpPMHUPYEMOE NpU H3YYEHHH OO0YyYarolMMHCS
MOHSATUHHBIX OCHOB T€OMETPHUH U MIOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUMN
B XOJI€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh U OMPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIIONIB3YIOTCS TMPHU PEUICHHH 3a/1ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHne OpueHTUPOBATLCSA B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO
BCEX O0MacTiIX AesTeNbHOCTH 4YesnoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMaJbHOro ObITHs, (opma
OTPaXEHUS OKPYXKAIOUIETO MHpA, YCJIOBHE YCHEIIHOTO TMO3HAHHUS U AKTUBHOTO
npeoOpazoBaHusi  jAelcTBUTENbHOCTH.  OmnepupoBaHue  MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl y4EOHONW U TPYAOBOM JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOATOMY aKTyallbHa
3amaya (opMUpOBaHUS y OOYYaIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOIO MBIIICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH M0 MHOTUM HAIPaBICHUSM.

Ilens ocBoenus mporpammbl ydueOHOTO Kypca «I'eomeTpusi» Ha 06azoBOM
ypoBHE 00yueHuss — oOmeoOpazoBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst — yepe3  oOecreyeHWe  BO3MOXKHOCTM  NPUOOpETeHHs U
WCIIOJIb30BAHUSA CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM W JEUCTBU,
crielU(pUYHBIX TEOMETPUHU, BO3MOXKHOCTHU YCHEIIHOTO MPOJOJKEHHST 00pa3oBaHus
10 CIEUUAITBHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM HUCTOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yyYaroImmXxcsl CPeAHEHN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBanusi. Takum 00pa3zoMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MATEMATHYECKHUE YMEHHsI, CBSI3aHHBIC
CO chnenu(puKod TEOMETPUU U HEOOXOJIMMBIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3T0Or0, OHM MMEIOT BO3ZMOXHOCTh M3YUYHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSAX B MPOGECCUOHATHHON EATETLHOCTH.

JlocTikeHHe 1IeTM  OCBOCHHSI TPOrpaMMbl  OOECIIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMHM 3aJadyaMd  OCBOCHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax siBIsIIOTCS:

e (QopMHupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpaIleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIOMIUX OMUCHIBATH
U U3Yy4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIETO MUPA;

e (QopMupoBaHUE YyMEHHUS pacClO3HABaTh Ha YEpPTEkKaxX, MOJACISIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPAIlCHHUS;

e OBJAJCHHE METOJAMH PEIICHUs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (QopMHUpOBaHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTPAaHHUKAX M TeJIaX BPAILEHHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  AJITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THWUIIOB  3ajady;
dbopMHupoBaHWE yMEHHUS  MPOBOJIUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
paccyXIeHUs B XOJC PCIICHHUs CTEPEOMETPUUECKUX 3ajlad M 3ajad C
MPAKTUUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJUIEKTYalbHBIX U TBOPYECKHUX CIocoOHOCTEM
oOyyJaronuxcsi, TO3HABAaTEIbHOM  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (opmupoBanue GyHKIIMOHATBHON IPAMOTHOCTH, pEJEeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HAaBaTh IMPOSBICHHUS T'E€OMETPUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEHl M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HX Ha SA3BIKE
Tr€OMETPHUH U CO34aBATh TEOMETPUUECKHUE MOJECIIH, TPUMEHATh OCBOCHHBIN
F€OMETPUYECKUN anmapaTr Uil PElIeHUus NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATD ITOJTYyYECHHBIE PE3YJIbTATHI.

OTnUYuTEeNbHOM OCOOEHHOCTHIO MPOrPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4YEeHUs 3aJay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pAa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NMPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBHPYET K
JAJIbHEUIIEMY U3YYEHHMIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEACTABICHUUN Y
ydalmmxcsi B Kypce CTEPEOMETPHM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHHE  MPOCTPAHCTBEHHBIX 00pa3oB W  3agady Ha  OIEpUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOpPOM Ha
HarJIAJIHOCTh, @ OIepUpOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COJIEPKAHUS.

OcHoBHBIE coaepaTenbHble TMHUU Kypca «I'eomerpunm» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMble U IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHKE JTIOTUUECKUX YMEHUN
pacrpenensercs HE TOJBKO MO COAEPKAaTENbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHusl.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI pabodeil mporpaMmbl, pacnpeldeNéHHbIM MO TojaM oOydeHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4YTOObI OBJAJCHHE TE€OMETPUUYECKUMU
NOHATHUSMU Y HABBIKAMH OCYILIECTBIIUIOCH MOCJIEI0BATENIBHO U MOCTYIIATENBHO, C
COOJII0/IEHNEM TPHUHIIUIA IPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX IMpEeICTaBICHU O0ydaromuXcs, paciupss U
yrayonsia e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaurcs 2 yaca B Heaenro B 10 kinacce u 1 vac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yudenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpPEOMETpHHM. Todka, TmpsMas, IUIOCKOCT,
npocTtpaHcTBO. IloHsATHE 00 aKCMOMATUYECKOM IIOCTPOEHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosnokeHne MpsMBIX B IPOCTPAHCTBE: IEpECEKaroluecs,
napajuleJibHble M CKpeuuBaroniuecs npsmble. [lapainenpsHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIENBHBIE TMpPSAMBIE B IPOCTPAHCTBE;
[IapaJUIeIbHOCTh TPEX MNPSMBIX; NAPAJUICIBHOCTh NPSIMOM MU IUIOCKOCTHU. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: napajiesibHbIC MJIOCKOCTH; CBOMCTBa
napajieNbHbIX IUIockocTed. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: T€TPadap, KyO, mapajuieenune/; MoCTPOCHHE CEUCHUIA.

[leprieHIMKYISAPHOCTh NPSIMON M IUIOCKOCTH: IEPIIEHIUKYJISIPHBIE NIPSAMBIC B
IPOCTPAHCTBE, IPSIMBIE IIAPAJUICIBHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPNEHINKYJIIPHON TUIOCKOCTH. YTUIBI B NPOCTPAHCTBE: YIrOJl MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yIJIa.
[leprieHIMKYJISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[lepnieHIUKYIJISIPHOCTh  TUIOCKOCTEM: MNPU3HAK  NEPHEHIUKYJSAPHOCTA  JIBYX
mIocKocTer. Teopema o TpEX MEPHEHIUKYISPaX.

MHororpaHHuKHU

[ToHsiTHE MHOTOIPAaHHMKA, OCHOBHBIE JIEMEHTHI MHOI'OI'PAHHUKA, BBITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajulesienunes; U ero csorcrsa. llupammpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBas M MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yced€éHHasg nHupaMuaa. OJIEMEHTBl NpuU3Mbl W nHUpaMuabl. [IpaBHIIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; NMPAaBUIIbHASA NPU3MA U
npaBWibHAs NUPaMUAQ; MPaBWIbHAS TPEYrojbHas MNUpaMuia M MPABWIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noneKa’ip ¥ ukocadap. CeueHust MpU3Mbl U TUPAMUJIBL.

CummMmeTrpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B [HpPaMHMAAX, NapajuIeICIuNenax,
IIPaBUJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JuaroHaiu, YIJIbL.
[Inomans OOKOBOW TMOBEPXHOCTH U TMOJHOW MMOBEPXHOCTU MPSAMON MPU3MBI,
IIOLAJAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MPABHIBHON MUPAMHUIBL,
TeopeMa O Iulomaau yceu€éHHoW mmpamuapl. [lonstne 06 o00béMe. OOBEM
NUPaMHU/IbI, TPU3MBL.

[Tono6uesie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hunuuapuueckas MOBEPXHOCTH, oOpasytomue UIUHAPUYECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOM TMOBEpXHOCTU. [lunuHap: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas U OCh; IUIONIaAh OOKOBOM M TOJHOU
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOM nmoBepxHocTu. KoHyc: 0OcHOBaHME U BepIlInHa, 00pa3yroias
U OCb, IUIONMIaJb OOKOBOH M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC:
0o0pa3yroliue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: 1eHTp, paanyc, AMAMETP; IUIONMIA[b MMOBEPXHOCTH CQEPHI.
B3auMHoe pacnionoxkenue chepsl U MIIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
IJI01a1b CEephI.

N3o0paxkeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka IUIMHApa U KOHYca.

KomOunanuu Ten BpalieHMs UM MHOTOTPAHHMKOB. MHOTIOTpaHHUK,
OMMCaHHBIA OKoJIO cdepwl; chepa, BOHCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpAaIlICHMUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NpSIMOYTOJBLHOTO Tapajuienenunesa u ciueactsus u3 He€. OO0bEM MWIMHAPA,
koHyca. O0BEM Mmapa u miomaas chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI00HBIX TEll.

Ceuenus mwMHApa (TapauiebHO W TEPICHAUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajUyielbHOE OCHOBAHUIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CECUCHUS
miapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miiockocTu U B npocTpancTBe. ClokeHne U BRIUUTAHHUE BEKTOPOB.
YMHOXEHHE BeKTOpa Ha 4uciio. PasyioxkeHune BeKTopa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agad, CBSA3AHHBIX  C
IIPUMEHEHUEM TMpaBUJl JAEUCTBUUA ¢ BekTopamu. [IpssmMoyrosibHas cucrema



KoopauHat B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTojl MexAy BekTopamu. CKaJaspHOE MPOU3BEINEHUE BEKTOPOB.
Brpruncnenue yriioB Mexay OpsIMbIMU M IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEIUICHUNA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MaremaTrka» XxapakTepU3yrOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTI'O WIEHAa POCCUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BbIOOPBI, OMNPOCH U Tp.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLUUAJIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C MX
GYyHKUMUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTUYE€CKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYrMX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTrO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHU, paccy X IeHU;
BOCIIPUMMYUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHITHH U

OT/bIXA, peryJispHas busnueckas aKTUBHOCTB); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LIEHHOCTH TPYAOIIO0US; MHTEPECOM K
paziuuHbIM  cepaM  NpodEeCCHOHAIIBHOM  JCSTEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur W Ppeamnu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTHIO K  MaTeMaTUYecKoMy OO0pa3oBaHUI0 U
caM000Opa30BaHUI0 Ha TPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HANPABICHHOCTH.

JKOJI0rHYeCcKoe BOCIMTaHHEe:

c(hOpPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphl, TOHMMAHHEM BIIHSHUS
COIIMAJIbHO-D)KOHOMUYECKHUX IPOIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBbHON
cpedbl, OCO3HAHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX MpoOseMm;
OpPUEHTAIIMEd HAa NMPUMEHEHHWE MATEMaTUUYECKHMX 3HAHWM JJIsl pEIIeHUs 3a/1ad B
00JIacTH  OKpYXarolleil cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU JIJI1 OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM U  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEMaTUYECKONH Haykh Kak cdepbl UYeTOBEUYECKOW ACSITEIBHOCTH, JTaroB €
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MHUPA;
FOTOBHOCTBIO OCYILECTBIATh MPOEKTHYID U HCCIEAOBATEIBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHMS MPOTPAMMBbI Y4E€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oelicmeus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HPOUECCO8 00YYaAOWUXcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpyJcalowe2o  Mupda,  NpuMeHeHue  J102UYECKUXx,
ucciedosamenbcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue 1eiicTBMs:

e BBISBIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATUN, OTHOLIEHUWA MEXIY MNOHATUIMH; (HOPMYIUPOBATH
ONpE/CNICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIA  IPHU3HAK
KJlaccu(UKaMU, OCHOBAaHUA JUIsl 00OOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBbIC, CAMHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBISABIATH  MAaTEMATHUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;



npeajaratb  KpUTEpUM Ui BBISIBICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHI;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
OPUBOJUTH TPUMEPBI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOJBIL;

BbIOMpaTh CMoco0 pemeHus y4eOHOM 3adauu (CpaBHHUBATh HECKOJBKO
BapUAHTOB peElIeHUs, BBHIOMpAaTh Haubosiee MNOAXOASIIIUNA € YUYETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue 1eCTBUA:

UCTIOJB30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpOBaTh BOMPOCH], (DUKCHUPYIOMIME MPOTUBOPEYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE€ W  JaHHOEe, (QOpPMHUpPOBaTh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEITEHO CTUTaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTrO
0o0BbEeKTa, SBJICHUSA, MPOLECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIy
00BbeKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENNLHO (pOpPMYITHpPOBaTH 0OOOIICHUS U BBIBOJBI 1O pe3yIbTaTaM
NPOBEAEHHOTO HAOMIONCHNUS, UCCICIOBAHMs, OIEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpOIlecca, a TaKKe BBIIBUTATH
MPENOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

2)

BBISIBIIATE NeunuTel WHPOpPMAIMK, JAaHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOTIIPOC U JJIS PEIICHUS 3a]1a4H;
BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3TUYHBIX BUIOB U (GOPM MPEACTABICHHUS;
CTPYKTYPUPOBATh HHPOPMAIIUIO, TPEACTABIATH €€ B PA3IMUHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;
OIICHUBATH Ha/IEKHOCTh UHpOpMAITUH 1o CaMOCTOSITETTLHO
c(hOpMYJTUPOBAHHBIM KPUTCPHSIM.

Vuueepcanohvie  KOMMyHuKamueHwvle Oelicmeus,  obecneuusarom

CHOPMUPOBAHHOCb COYUATLHBIX HABLIKOG 00YUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATbL U (bOpMy.]IHpOBaTI) Cy:xXKACHUA B COOTBCTCTBUU C



YCIIOBUSIMHU U LENIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0/ OOCY>KIeHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI,
poOIeMBbl, peraeMoi 3a1a4un, BHICKA3bIBaTh UCH, HAIICIICHHBIEC HA TIOUCK
pEIICHUS; COIMOCTABISATh CBOM CYXKICHHS C CYXICHUSAMH JPYTUX
YYaCTHHKOB JHayiora, OOHApPY)KHWBAaTh Pa3IMuMe W CXOJICTBO ITO3HMIIMH; B
KOppeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI;
NPENCTAaBIATh  pE3yJbTaThl  PEIMICHHUS  3aJa4d,  DKCIEPUMEHTAa,
UCCJICIOBaHUs,  TPOEKTa;  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YUETOM 3a/1a4 MPE3CHTAIIUN U OCOOCHHOCTEH ay TUTOPHUH.

CorpyanunyectBo:

3)

NOHUMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHINBUyIbHON pabOThI MpU PEIICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11ETh
COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacpeaeNsTh BUIbI padoT, J0roBapUBaThCs, 00CYKAATh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmMax paboThl (00CyXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBI» W HWHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMHU UIE€HAMU KOMAaH/IbI;
OIICHMBAaTh KAa4ECTBO CBOETO BKJIaJia B OOIIUA MPOAYKT IO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposanue cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

COCTABJISITH TUIaH, AITOPUTM PEIICHUS 3a]1a4H, BBIOUPATh CIIOCO0 pelieHuUs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C YU4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU TIO3HABAaTEJIbHOM pediekcun Kak OCO3HAHUS
COBEpUIAEMBIX JIEUCTBUU W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTpOJIA Mpolecca |
pe3yJibTaTa peIICHUs MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPHU PELICHUU
3aJla4d, BHOCUTb KOPPEKTHUBBI B JIE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, JAHHBIX, HANJCHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;
OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa 1AM U YCJIOBUSIM, OOBSCHSTH
MIPUYMHBI JIOCTHXKEHUS WIM HEJOCTHKECHUS PE3yJIbTAaTOB JESATEIbHOCTH,



HAXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.
IHNPEJMETHBIE PE3YJIBTATHBI

10 KUIACC

OnepupoBatTh MOHATUAMHU: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIECACTBUS U3 HUX NIPHU PELICHUU
TCOMETPUICCKUX 3a71aY.

OnepupoBaTh MOHITHAMU: MAPATUICTLHOCT U MIEPIICHIUKYISIPHOCTD TPSIMBIX
Y TJTIOCKOCTEM.

KnaccudummpoBate B3auMHOE pacHoOJIOKEHHE TMPSMBIX U ITUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPAHHBIM YTOJI, TPaHU JBYIPAHHOTO VTIa,
pedpo ABYTPaHHOTO yTJia; JTUHEHHBIM YroJl IBYTPAHHOTO YIJIa; TpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHUK, BBIMYKJIBIA M HEBBITYKJIbIHI
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUJILHBII MHOTOTPAHHUK.

PacmosnaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHKOB (MMMpaMua; TpHU3Ma,
PSIMOYTOJIbHBIN TTapaJIJIeIICTIHIIE T, KyO).

Knaccudumupoarb ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS A
kjnaccudukanuu  (BBIMYKJIblE M HEBBIMYKJIbIE MHOIOTPAaHHUKU, TMPABUIbHbBIC
MHOTOTPAaHHHUKH; TIPIMBIC ¥ HAKJIIOHHBIE TIPU3MBI, TTapaJUICICITUTICBI).

OnepupoBaTh MOHATUSIMHE: CEKYIIasl INIOCKOCTh, CEUYCHHE MHOTOTPAaHHUKOB.

OOBICHATH IPUHITUIIBI IOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJIOM  CIIEJOB, BBITIOJHSTh
(BBIHOCHBIC) TUIOCKHE YEPTSKH M3 PUCYHKOB IPOCTBIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJIECHUE TEOMETPUUECKUX BEJIMYMH 10 00pas3iaM Hin
QIropuT™MaM, TPUMEHSS W3BECTHBIE AQHAIUTUYECKHE METOJbI TPH PEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJa4 Ha BBIYUCICHUE PACCTOSIHUN MEXIy IBYMS
TOYKaMH, OT TOYKA JO TPSIMOH, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJICHUE TEOMETPUUECKHUX BEJIMUMH MO 00pas3iaM Hin
aIropuT™MaM, TNPUMEHSS W3BECTHBIE AQHAIUTUYECKHE METOJbl TPH PEIICHUU
CTaHAAPTHBIX ~ MaTeMaTHYEeCKUX 3aJad Ha  BBIYMCIEHHE YIJIOB  MEXIY
CKPENIMBAIOMUMHACS TPSIMBIMH, MEXKIy TPSIMOM M  IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boraucnsate 00bEMBI U TIIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuaa) ¢ nOpuMeHeHueM (GOpMyJl; BBIUMUCISATH COOTHOIICHHUS MEXIY



IUIOIIAIIMU TTOBEPXHOCTEHN, 00bEMaMHU MOT00HBIX MHOTOI'PAaHHUKOB.

OneprpoBaTh NOHATHUSAMHU: CUMMETPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
IJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HH(OpPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MPeACTABICHHYIO HAa YepTekax U
pUCYHKaXx.

[IpumeHnsaTy reoMerpuueckue QakTbl ISl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIAaraloluX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS NPUMEHEHNUS
3aJlaHbl B IBHOM (opMe.

[IpumeHsaTs mOpocTEHIIME MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOOUTHE HpPUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IpuMeHITh MOJIydYEeHHBIE 3HAHUSA Ha TMPAKTUKE: AHAIM3UPOBATH PEaJIbHBIC
CATyallud U TMPUMEHATb W3YUYECHHBbIC IIOHATUS B IIPOLECCE IOUCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYJIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATh pEalbHbIC
CUTyallun Ha S3bIKE TIE€OMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
UCTIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, ammapaTa anreOpsbl; pemarhb
MIPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYHH.

11 KVIACC

OnepupoBaTh TNOHATUSAMU: LWIMHIpPUYECKAash TOBEPXHOCTh, OOpa3yroume
UWJIUHIPUYECKOM  MOBEPXHOCTH;,  IWIMHAP,  KOHUYECKAass  IMOBEPXHOCTb,
o0pa3yronme KOHMYECKON MOBEPXHOCTH, KOHYC; cheprueckas moBEPXHOCTb.

PacnoznaBath Tena Bpamienus (IWIMHAP, KOHYC, cdepa u mmap).

OOBACHATH CITOCOOBI MOTYUYEHUS TEJ BPAIlCHHUS.

KnaccudunupoBaTh B3auMHOE pacroiokeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTa, BhICOTA
CErMEHTAa; IIapOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnate  00bEMBI M IJIOIIAAM  TMOBEPXHOCTEH  TeJl  BpalleHus,
FEOMETPUYECKUX TeJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCAHHBIE B cdepy H
OMMCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpAallCHUS.

BbIYuCHATE COOTHOIICHUST MEXAY IJIOIMIAISIMU MMOBEPXHOCTEH M 00BEMaMu
IMOJOOHBIX TEI.

N3o0paxkath u3zyuaemble (UTYpbl OT PYKHU M C TPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.



BbInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢quryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTh CEUEHUS TeJl BpalLlCHUSI.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBath NMOHATHEM BEKTOP B IPOCTPAHCTBE.

BpInoOnHATE EUCTBUSA CIIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IprMeHATh MpaBWIIO MapajulesIeNUnea.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOPaMHU, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTte cymmMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YMCIIO, YTOJ MEXKIY
BEKTOpaMM, CKalLIPHOE IIPOU3BEACHUE, pPaCKIaAbIlBaTh BEKTOp IO JBYM
HEKOJIJIMHEApHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHATh TeoMeTpuuecKue (akTbl ISl PEHICHUS CTEPEOMETPUYECKHX
3a7ay4, MPEANOJIAraloluX HECKOIBKO LIaroB PELIECHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemate nmpocreimue reoMeTpudyecKue 3ajayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAUHATHOI'O METO/A.

Pemarp 3amaum Ha OKA3aTeNbCTBO MATEMATUYECKUX OTHOLIEHUM U
HaXO0KJIeHHEe FeOMETPUUECKUX BEJIMYMH 10 o0pa3laM Wil aJlrOpuTMam, MpUMeEHss
U3BECTHBIC METO/bI IIPU PELICHUH CTAHAAPTHBIX MaTEMAaTUYECKUX 3a4a4.

[IpumeHaT, mpocTedlive IpPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IprBoauTh NpHMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE U
YKU3HHU, paCIIO3HABATH IIPOSIBIIECHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOIYyYEHHBIE 3HAHWSA Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb W3YYEHHBIE IIOHATHSA B IPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YeCKu C(HOPMYIHPOBAHHON NpOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallud Ha A3BIKE T[E€OMETPUMU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJECIU C
UCIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, annapaTa ajareOpsbl; peiaTh
IIPAKTUYECKUE 3a1a4l, CBA3AHHbBIC C HAX0XKICHUEM IT€OMETPUUYECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KITACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM KosmmuecTBo yacos DJIEeKTPOHHbIE
n/n NPorpaMMbl Bcero KoHTpoJbHBI IIpakTHYeckun (uu¢posbie)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypcesl
1 BBeneHune B ctepeomMeTpuio 10
2 [IpsiMBbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHquKyIAPHOCTD MPSAMBIX U 12
IJIOCKOCTER
4 VYTriabl MeX Ay NPSIMBIMU U TNIOCKOCTSIMU 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUEeHMs, pACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITACC

Ne i/ HaumeHoBaHue pa3aesioB U TeM KosnuyectBo yacos DJIEeKTPOHHbIE
NPOrpaMMbl Bcero KoHTpobHBI IIpakTHyeckn (uugposbIe)
e padoThbl e padoTsI o0pa3oBaTe/bHbIE
pecypchbl
1 Tena BpaeHnus 12
2 OOBEMBI TEN 5 1
3 BekTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1
4 [ToBTOpenue, o6o0IIEHNE, 7 1
cHCTEMAaTH3aINs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
/o

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoabHbl
e padoThbl

IMpakTuyeckun
e padoThbI

Jlara
H3yYeHH
s

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbI
e pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INOCKOCTh, POCTPAHCTBO.
[TpaBuiia n300pakeHHst Ha PUCYHKaX:
n300paKeHHsI TIIOCKOCTEH, MapasuIeTbHbBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[NousaTus: MnepeceKarommecs MmIoCKOCTH,
NnepeCceKaromuec: mnmpsamMad 1 rjiI0CKOCTb

[TonsTus: MEepeCCKarommecs mIoCKOCTH,
NepeceKarommecs npsaMas U riIoCKOCTb

3HAKOMCTBO C MHOI'OI'PaHHUKAMH,
n300pak€H1Ee MHOTOTPaHHUKOB Ha
pUCYHKaX, Ha MPOEKIIMOHHBIX YePTEkKaAX

HauanpHbie cBeieHUs 0 KyOe U mupamu/ie,
ux pa3BeépTKu U Mojenu. CedeHus
MHOTOTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U upamuse,
ux pa3BEépTku U Mojenu. CedeHus
MHOT'OI'PAaHHHUKOB

[TousaTre 00 aKCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI




CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

[TousTHE 00 AKCMOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUHU: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

10

[MousaTre 00 aKCHOMATHYECKOM
MMOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX

11

B3auMHOe pacnonoXeHue npsMbIX B
IIPOCTPAHCTBE: NEPECEKAIOIIHNECH,
NapaJuIeIbHbIE U CKPEIUBAIOIIUECS
IIpsIMBIE

12

[TapayienpHOCTB IPSIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE: MMAPAJUIECIIBbHBIE IPSIMBIE B
IIPOCTPAHCTBE; MAPAJUIEIIBHOCTD TPEX
MPSIMBIX

13

HapaJ'IJ'ICJ'ILHOCTB IIpsAMBIX U MJIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'ILHOCTB HpHMOP'I u
IIJIOCKOCTH

14

Vrasic COHaAIIpaBJICHHBIMU CTOPOHAMU

15

Yros Mexay NpsSMBIMU B IPOCTPAHCTBE

16

Yros Mexay NpsSMBIMU B IPOCTPAHCTBE

17

[TapannenbHOCTh IIOCKOCTEM:
napasuieNbHbIe II0CKOCTH

[U U ) G

18

CaBolicTBa napauielIbHbIX IIOCKOCTEH

19

[Tpocreiinme npocTpaHCTBEHHbIE (PUTYPBHI
Ha IJIOCKOCTHU: TeTpa’p, KyO,
napajuiesenunen

20

IToctpoenue ceuenuit

21

[ToctpoeHue ceuenui

22

Kontponbnas padota mo teme "lIpsimbie u




IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTEN"

23

IlepneHquKyISAPHOCTD NPSMOMN U
IJIOCKOCTH: TIEPIICHIUKYJIIPHBIE NPSIMBIE B
IIPOCTPAHCTBE

24

[Ipsambie napauienbHbIE U
NEPIICHIUKYISIPHBIE K MJIOCKOCTH

25

HpHMLIe napaJijiCJIbHbIC U
NEPNCHAUKYIISIPHBIC K TTJIOCKOCTH

26

IIpu3Hak NeprneHaUKyJIAPHOCTH IPSIMON U
IUIOCKOCTH

27

IIpu3HaK NepHeHANKYIIAPHOCTH IPSIMON U
IUIOCKOCTH

28

Teopema o mpsiMON MEPIECHANKYISPHON
IUIOCKOCTH

29

Teopema o npsAMON NEPIIEHAUKYISIPHON
IJIOCKOCTH

30

Teopema o0 IpsIMOM ITEPIIEHIUKYIIAPHOU
IUIOCKOCTH

31

[lepnieHauKyIsIp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0 INTIOCKOCTH,
paccTosiHue OT IPSMOM 10 INIOCKOCTH

32

[leprnieHaUKYSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0 TIOCKOCTH,
paccTostHUE OT MPSIMOM A0 MIOCKOCTH

33

[leprieHAUKYISIp U HAKITOHHBIE:
PAcCTOSTHUE OT TOYKH J0 MJIOCKOCTH,
paccTosiHUE OT MPSIMOMN 710 IIIOCKOCTH

34

IlepnenquKyIsp U HAKJIOHHBIE:
pPacCTOsHME OT TOYKH [0 IJIOCKOCTH,




pacCcTossHuC OT HpﬂMOﬁ J0 IINIOCKOCTH

35

VYTII1BI B IPOCTPAHCTBE: YIOJI MEKIY
IIPSIMOM U INIOCKOCTBIO

36

JIByrpaHHBIN yroJ1, TUHEHHBIN yroil
JIBYTPaHHOI'O yTIJia

37

JByrpaHHbIN yroJl, TMHEUHBIA YToJI
JIBYTPAHHOIO yTria

38

[leprieHAUKYISIPHOCTD MIIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJTIOCKOCTEN

39

IlepneHguKyISIPHOCTD IIJIOCKOCTEM:
MPHU3HAK [NEPIEHIANKYSIPHOCTH ABYX
IJIOCKOCTEN

40

[leprieHANKYASAPHOCTD IIOCKOCTEM:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
TJIOCKOCTEMN

41

Teopema o0 Tpéx nepneHAuKyJIsIpax

42

Teopema 0 TpEX NEpPHEHAUKYIISIPAX

43

Teopema 0 TpEX NMEpPHEHAUKYISIPAX

44

Kontpomnbnas padora mo remam
"IleprieH IUKYJISIPHOCTD MPSIMBIX U
"

mIockocTe" u "Yiibl MEXAy NPSIMBIMU U
miockocTsmMu"

—_— | | [

45

ITonsiTue MHOTI'OI'paHHHUKa, OCHOBHBLIC
9JICMCHTBI MHOT'OT'PAHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OTPAHHHUKH pa3BépTKa
MHOT'OrpaHHUKaA

46

[Ipu3ma: n-yroapHas mpu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi M HAKJIOHHAs
pU3MbL; OOKOBAsI U MOJIHASL TOBEPXHOCTh




IIPU3MBI

47

[Tapamtenenunes, NpsAMOYIOJIbHBII
napajuIeIeuIe] U €ro CBOWCTBA

48

[Tupamua: n-yronbHas nupamuia, TpaHu u
OCHOBaHUE MUPaMU/Ibl; OOKOBAsI U MOJIHAS
MOBEPXHOCTh TUPAMHU/IBL; TPAaBUIIbHAS U
yCeu€HHas NUpaMuIa

49

[IpaBuiIbHBIC MHOTOTPAHHHUKH: TIOHSTHE
NPaBUJIBHOTO MHOTOTPaHHUKA; MTPaBUIIbHAS
npu3Ma U MpaBHIbHAS THPAMUJIA;
NpaBWIbHAS TPEYTOJIbHAS TUpaMUTIA U
NPaBUIBHBIN TETpadap; KyO

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOT'PaHHHUKAX: OKTadAp, JOJEKadIp U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTENbHO TOYKH, MPSMOH, TIIOCKOCTH.
DNIeMEHTHl CAMMETPUHU B TUPAMUIAX,
napajuiejaenuneaax, mpaBuiIbHbIX
MHOTOI'PAaHHHKAX

52

Brruncienue 3i1eMeHTOB MHOTI'OIrpaHHUKOB:
pE€Opa, TuaroHasu, yribl

53

[Tnomaas GOKOBOM MOBEPXHOCTH U TTOTHOM
MMOBEPXHOCTHU MPSAMOM MPU3MBI, IIOIIA]Tb
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOM MPU3MBI

54

[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABMIILHOW MTUPAMUJIBI,
TeopeMa O TUIOMIAN OOKOBOH MOBEPXHOCTH
YCEUEHHOU MUpPaMUIbI




55 KonrponbHas pabora no teme 1
"MHororpaHHuku"
56 [Tonsitue 06 00BEME 1
57 O06bEM upamMuIbl 1
58 O06bEM MUupaMuIbl 1
59 O0BEM TUpaMuIbI 1
60 O0BEM TUpaMuUIBI 1
61 O0BEM npu3MBbI 1
62 O06BEM npu3MBbI 1
63 O0BEM TPU3MBI 1
64 KonTponbhas padota mo teme "O0bEMBI 1
MHOTOTPaHHUKOB"
65 [ToBTOpeHmE, 0600IIEHNE CUCTEMATH3AITUS 1
3HaHui. [locTtpoeHue ceueHuii B
MHOTOTpaHHHUKE
66 [ToBTOpEHME, 000OIICHNE CUCTEMATH3 AU 1
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXIY
JIBYMS TOYKAMU, OT TOYKHU JO IPSIMOH, OT
TOYKH JI0 IJIOCKOCTH, MEKIY
CKPEIIUBAIOIIMMUCS TTPSIMBIMHU
67 HToroBast KOHTpoJIbHAs paboTa 1
68 [ToBTOpeHHE, 0600IIEHNE CUCTEMATH3AIIIS 1
3HaHUW. BeIuKcClieHUE yTIIOB: MEXKIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU, MEXTY
MPSIMOM U TNIOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YTJIOB MEXKAY IIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB 110 68

[NPOTPAMME




11 KITACC

Ne i/m

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabHbI
e padoThl

[MpakTuyeckun
e padoThl

Jlara
HU3Y4YeHH
|

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbI
e pecypchl

Cdepa u map: ueHTp, paauyc, 1naMerp;
TUIOIIAb TOBEPXHOCTU CEpHI

BsaunmMHoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTelbHask TUIOCKOCTh K
chepe; iomaas cheps

N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

Hunuuapuyeckasi MOBEPXHOCTb,
o0pa3yrone UIHHIPHIECKON
MOBEPXHOCTHU, OCh LIMJIMHIPUYECKOMN
MMOBEPXHOCTHU

Hununnap: ocHoBaHMs U OOKOBast
MMOBEPXHOCTh, 00pa3yrolas 1 OCh;
Iomaas OOKOBOU M IOJTHON
MOBEPXHOCTH

N300pakeHue HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununnpa. Ceuenus

LHWIMHJpA (IUI0CKOCTBIO, TapajuIeIbHON
WM NIEPIEHANKYIISIPHON OCH LIWJINHAPA)

Konunueckast noBepXxHOCTb, 00pa3yroue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON TTOBEPXHOCTH

Konyc: ocHoBaHue 1 BepIInHa,
o0pa3yrolas U oCb; IJI0Maas OOKOBOM U




MOJIHOM TOBEPXHOCTHU

9 Y ceu€HHBIN KOHYC: 00pa3yoIue u 1
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH
10 N3o0pakeHne KoHyca Ha MITIOCKOCTH. 1
Pa3BépTka konyca. CeueHust KOHyca
(TITOCKOCTHI0, TTapalIeNbHOM
OCHOBAHHUIO, U IIOCKOCTHIO, TPOXOISIICH
4yepes3 BEPIINHY)
11 KoMOuHanwmst Ten BpalieHus u 1
MHOT'OTPaHHUKOB
12 MHoOrorpaHHuK, OMMCaHHBIA OKOJIO 1
cdepsrl; chepa, BOUCaHHAS B
MHOTOTPaHHUK WJIU B TEJIO BPALLECHUS
13 [Tonstue 06 06bEMe. OCHOBHBIE 1
CBOICTBa 0OBEMOB Tel
14 O0béM uIMHIpa, KOHyCca 1
15 O06BEM mapa u mwiomaas cheps 1
16 [TonoOHbIe TEna B IPOCTPAHCTBE. 1
CoOoTHOIIIEHUS MEXTY TUIOIIAASIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI
17 Kontposnbnas padota no temam "Tema 1
BpamieHus" u "O0bemMbI Ten"
18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE 1
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1
20 YMHOK€EHHUE BEKTOpa Ha YHCIIO0 1
21 PasnoxxeHune BekTopa 1o TpéM 1
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiefenumnesia
22 Pemenne 3amau, cBSI3aHHBIX C 1




IIPUMEHEHUEM IIPAaBUII JCHUCTBUM C
BEKTOPaMHU

23

[IpsimoyronbpHas cucTeMa KOOpJIUHAT B
npoctpanctBe. KoopauHaTs! BeKTOpa.
[Ipocreiimme 3a1a4m B KOOpIUHATAX

24

VYron mexnay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

Brruucnenue YTJIOB MEKAY MPSAMBIMHA U
IIIIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a

27

Kontposnbnas pabota o teme "BekTopsl
1 KOOPJIHMHATHI B IPOCTpaHCTBE"

28

[ToBTOpEeHME, 0000IIEHNE 1
cucremMaTru3anus 3HaHuii. OCHOBHBIC
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHue, 06001meHNE 1
cucremaru3zanus 3HaHuii. OCHOBHBIE
¢burypsl, hakTel, TEOPEMBI Kypca
IUIAHUMETPUH

30

[ToBTOpeHue, 0600mEeHNE 1
cucTeMaTu3alus 3HaHui. 3agaqu
MJIAHUMETPUH ¥ METOJIbI MX PEIICHHS

31

[ToBTOpEeHue, 06001IeHNE U
cUcTeMaTH3allus 3HAaHWH. 3a7auu
ITaHUMETPHUU U MCTOABI UX PCUICHUA

32

[ToBTOpeHme, 0600IIEeHNE 1
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca




CTepPEOMETPUH

33

HToroBasi KOHTpOJIbHAsA paboTa

34

[ToBTOpeHue, 0600MmEeHNE 1
cUcTeMaTU3alus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34







YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

METOAUYECKUE MATEPUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






