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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcs 10 —11 kimaccoB pazpaboraHa Ha ocHOBe DenepaibHOTO
rOCYJJapCTBEHHOT0 00Pa30BaTEIbHOTO CTaHJapTa CpPeaHEro obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHWH, TMPEABIBIIEMBIX K
MaTeMaTU4eCcKOMy OOpa3oBaHUIO, M TPATULHUA POCCUUCKOTO 0Opa3oBaHUSI.
Peanu3anus mporpaMMbl 00€CIIEYMBACT OBJIAJICHHUE KIIFOUCBBIMH KOMIICTCHITUSMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO U TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUA YYEBHOT'O KYPCA

BaxHocTh ydeOHOro Kypca TIeOMETpUH Ha YpPOBHE CPEIHEr0o OOIIero
oOpa3oBaHus OOYyCIIOBJICHA MPAKTHYECKOW 3HAYMMOCTBHIO METAINPEJAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyYCHHUS TC€OMETPUU B HAIPABICHUU JTUYHOCTHOTO
pa3BuTHs OOydaromuxcs, (OpMHpPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYECKOM
I'PaMOTHOCTH, U3YUYCHHS JIPYTUX YYeOHBIX TUCHUIUIMH. Pa3BuTHe y oOydarommxcs
NPAaBWIbHBIX TPEICTABIEHUNA O CYIIHOCTH W TMPOUCXOXKIEHUU TE€OMETPUUYECKHUX
a0CTpaKkIMii, COOTHOIIEHUH PEAITbHOTO W HJIEATBHOT0, XapaKTepe OTpPaXEHUs
MaTEMaTUYECKOM HAayKOW SBJICHMM U TMPOIECCOB pPEATbHOTO MHUPA, MECTe
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMATHUYECKOTO MOJACIUPOBAHUSI B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHHUS, HEOOXOIMMBIX Ui aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OgHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
obmero oOpa3oBaHUs, TaK Kak oOOecCleurBacT BO3MOXKHOCTh H3YyYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUICHHE, (GOPMHUPYEMOE TPU H3YUYEHUU OO0YUYaIOIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH 1IETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJIE pCUICHUS TEOMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh M ONpPOBEpPraTh
TUMOTE3bl HEMOCPEICTBEHHO HWCIONB3YIOTCS MPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYelioBeka. OpueHTaIusi 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTrO OBITHSA, (opMma
OTPaXCHHUS OKPYKAIOIIETO MHPA, YCIOBHE YCIENIHOTO MO3HAHUS W aKTHBHOTO
npeoOpa3oBanuss  JedcTBUTENbHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBENMHSET pa3Hble BUIbI Y4eOHOW U TPYJIOBOW JEATEIBHOCTH,



ABJIAETCS OJAHUM W3 MPOPECCHOHATBHO BAXKHBIX KAaueCTB, MO3TOMY aKTyajbHa
3ajadya (HOpMUPOBaHUA y OOYYaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Llens ocBoeHus mnporpamMMmbl ydeOHOro kKypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4yeHuss — 00IIeoOpa3oBarebHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcs  4epe3  oOecriedeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss |
HCTIOJIb30BAHUSA CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JCUCTBUH,
cnenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOAOHKEHHUST 00pa3oBaHus
10 CNEUHUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM HCIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma no reoMeTpuud Ha 0a30BOM YpOBHE IIpeJHAa3HAdyeHa s
00y4Jaromuxcs CPEeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha ypOBHE OCHOBHOro oOmero odpa3zoBanus. Takum oOpa3zom, oOyuarouiuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTBH OOIIME MaTeMaTUYECKUE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM UMEIOT BO3MOXHOCTb M3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €CM B JaJibHEHUIIEM BO3HUKHET HEOOXOJIHMMOCTh B T€OMETPUYECKHUX
3HAHUSX B MPOPECCUOHATBHON NEATEILHOCTH.

JlocTkeHne 1edM OCBOGHUS MPOTrpaMMbl 00€CIeUYMBaETCA pelIeHUEM
COOTBETCTBYIOIIMX 3ajnay. [IpuopuTeTHBIMU 3aJadyaMud  OCBOEHHSA Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 Kmaccax sBIISIFOTCS:

e (opmupoBaHue TpEACTABICHUS O TEOMETPUUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TpEACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHUs paclo3HaBaTh Ha YEpTEKaX, MOJENAX H B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJICHHE METOJIAMH PEIICHUS 3a/lad Ha MOCTPOCHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHUAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBONCTBAMU;

e OBJAJCHWE QITOPUTMAMH  DEIICHHWs  OCHOBHBIX  THWIIOB  3ajad;
dbopMupoBaHUE  yMEHHS  TMPOBOJUTH  HECIOXHBIE  JOKa3aTeIbHBIC
pacCyKIeHusT B XOJE PELIEHUs CTEPEOMETPHUYECKHMX 3aJad M 3ajad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPUYECKUX crocoOHOCTEM
oOydJarommxcs, TO3HABATEIHbHOW  AaKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKIIMOHATBHOM TPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHME paclo3HaBaTh MPOSBICHUS  TEOMETPUUYECKHUX
MOHATUNM, OOBEKTOB U 3aKOHOMEPHOCTEW B pEalbHBIX KU3HEHHBIX
CUTyallusiX M MPU U3YUYEHUM JPYTUX Y4EOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (OpMyIUpoBaTh HUX Ha S3bIKE
TEOMETPUM U CO3/IaBaTh Fr€OMETPUUECKUE MOJEIH, IPUMEHSIThH OCBOCHHBIN
FEOMETPUYECKUNA amnmapaT [Jisi PEIICHHUS MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCSl BKJIIFOYEHUE B KYpC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIEeIEHHBIM 00pa30M OpraHu30BaHHas padoTa Hall
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOY4YEHUSs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MPaKTUYECKON JAesATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU TMPOBOAMTCS 3a CU€T peEIIeHUs 3aaad Ha
cCo3JaHue  MPOCTPAHCTBEHHBIX O0pa3oB M  3aJa4y Ha  ONEpUpPOBAHUE
IpOoCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue oOpas3a TPOBOAUTCS C OMOpPOM Ha
HaTJITHOCTh, @ OIIEpUpPOBaHHE O0Opa3oM — B YCIOBUAX OTBIEYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE cofiepkaTenbHbie TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukn», «IIpsmMbie ¥ TIIOCKOCTH B IMIPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHHMN
pacrpenensieTcs HE TOJbKO [0 COAEPXKAaTeNbHBbIM JIMHUSM, HO W IO ToJaM
0o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJIbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenenEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHpPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBJAJEHHUE T'€OMETPUUYECKUMHU
MOHSATUSAMHU U HABBIKAMH OCYLIECTBIISIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIUITA TTPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKUX MPEJCTABICHUN OOyJYaIOIMUXCS, PACIIUPSS U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3ydenue reomerpun orBoautTcs 2 yaca B Heaento B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATUA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECs,
napajuleibHble W CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApajUICNIbHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU  CTOPOHAaMM; YIOJI MEXKAY MPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajieNibHbIX  miockocTed. [Ipocreiiiue mnpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapaieenurne; MoCTpPOSHNEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPSIMOM U IUIOCKOCTH: MEPIECHAUKYIISPHbIEC NPSIMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAUICIBHBIE W NEPIECHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYISAPHOCTH IMPSAMOM M IUIOCKOCTH, TeopemMa O MpsIMOu
NEPHEHIUKYIIAPHON IUIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMON U
IUIOCKOCTBIO;  JABYIPaHHBIA  yroj, JIMHEHMHBIM YroJl  JIBYIPaHHOIO  yIJIA.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  IJIOCKOCTH,  MNpOeKHus  (Urypsl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIEHIUKYJIAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHOrorpaHHuKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOI'OTPaHHUKA, BBIITYKIIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHUKY; Pa3BEPTKa MHOrorpanHuka. I[Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IIPSAAMOYTOJIBbHBIN
napajuleJIelivIe; U ero coucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUpaMUbl; OOKOBas M MOJIHAsI TOBEPXHOCTh MUPAMUIbI; IPABUIIbHAS U
yCeU€HHAasT MNHMpaMUJa. OJIEMEHThl Hpu3Mbl M nupamuisl. [IpaBunbHbIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; MPAaBWIbHASA NPU3MaA U
IIPaBUJIBHAS NMPAaMHUA; NPABUIIbHAs TPEYroJibHAas IHpaMHIa W IPaBUIIBHBIN
TeTpa’ap; KyO. llpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTajJp,
nojeKka’ip u ukocasap. CeyeHust npu3Mbl U MIUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPMM B [HUpaMuAax, lapajulesienuneaax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IUIOLAJAb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMOW MPU3MBIL
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOW MUPaMUIbI,
TeopemMa O TIUIomanu yceuéHHo nupamuabl. [lonstue o0 o00béme. OOBEM
MUpaMUIbl, TPU3MBI.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJsia BpaleHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKOU
MOBEPXHOCTH, OCh UUJIWHIPUYECKONW TMOBEpXHOCTH. [lunuHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIaJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yronue KOHUYECKON MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTU. KOHyC: OCHOBaHHWE U BepIIMHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJMHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTU CQEpBHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHHs Ha TIIOCKOCTU. Pa3BépTka IumMHapa U KOHyca.

KoMmOuHanuu Tenm BpamieHMss W = MHOTOTPAaHHUKOB. MHOTOTIpaHHUK,
ONMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJIO
BpalICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOIiCTBa 00HEMOB Tel. Teopema 06 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactsus u3 He€. OO0bEM 1MIMHIpA,
konyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpoctpancTBe. COOTHOIIEHUS MEXAY IUIONIAJASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO U MPOXOASIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
mapa.

BekTOpbI M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha minockoctu U B pocTtpaHcTBe. ClIOkKEHNE U BEBIYMTAHUE BEKTOPOB.
YMHOXkeHHEe BeKTopa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
MIPUMEHECHUEM TMpaBWI JEUCTBUM C BekTtopamu. [IpsamoyronpHas cuctema



KoopauHaT B mpoctpaHcTBe. Koopaunatsl BekTopa. Ilpocteiimime 3amaun B
KOOpJMHATax. YTroi Mexay BekTopamu. CKaJasipHOE NpPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yrioB Mexay MpsMbIMHU U IJIOCKOCTSIMHU. KOOpanHATHO-BEKTOPHBIM
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IHIJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4EOHOrO TMpeaMeTa
«MatemaTuka» XapakTepU3yrTCS:

I'pa:xknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYaIOIIETOCsl KaK aKTUBHOT'O
M OTBETCTBEHHOIO WI€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U HA3HAYEHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW MICHTUYHOCTH, YBaKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMAaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTH)KCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JOCTIKCHHH B JIPYrUX HaykKaX, TEXHOJIOTHAX, cpepax
SKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI 0 BOCITUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU pOCCUICKOrO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHXKEHUIN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyYIIEro.

JcTeTnYecKoe BOCIUTAHME:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYas ICTETUKY MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTH4YeCKHE 3HAaHUS B
HMHTEpecax 3J0poBOro U 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE INMHTaHHE, COATTAHCHPOBAHHBIA PEKUM 3aHATHU U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); busruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHHOM
TESTETbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MUHTEPECOM K
pasnuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeil mnpodeccuu HW pean30BbIBATH COOCTBEHHBIE JKMU3HECHHbBIC IUIAHBI



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEH JKM3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYSCKUX 3a7]a4 MATEMAaTHIECKOW HAIPABICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHNE:

c(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYpbl, TOHUMAaHHUEM BIIUSHHS
COIMAJIEHO-DKOHOMHYECKHUX TIPOIECCOB Ha COCTOSHHE MPHPOJIHONW M COIMAIBHON
Cpembl, OCO3HAHHWEM TJIOOATBHOTO XapakTepa DJKOJIOTHYECKHX IMpoOseMm;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHM I PEIICHUs 3aaad B
00JIaCTH  OKpY’)KAIOIICH Cpejpl, IUIAaHUPOBAHUS IIOCTYIIKOB M OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JISI OKPYKAFOIICH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHMUSI:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHs HAayKH W  OOIICCTBEHHOW MPaKTUKH, IOHUMaHUEM
MaTEMaTUYECKOW HAyKHW KaK cQepbl YeIOBEUECKOW JIEeATCIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH JUUISI PAa3BUTHS ITUBWIM3AIMW; OBJAJACHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIbTYPOH KaK CpEJICTBOM ITO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIISCTBJIATh TNPOCKTHYIO M HCCIEAOBATEIBCKYIO JIEITEIbHOCTh
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yiabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro MpeamMera
«MaremaTuka» XapaKkTepPU3YyHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcanvnvle  nosmasamenwvuvie  Oelicmeus, — obecneuusaom
Gopmuposanue 0a306blX KOZHUMUBHBIX NPOYeCcco8 oobyuarouwuxcsa (oceoenue
Memo0o08  NO3HAHUSL — OKpyXdcamowezo  Mupa,  NpUMeHeHue  J102UYECKUXx,

UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jioruyeckue aeicTBus:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
O0OBEKTOB, TOHSATUN, OTHOUICHUH MEXKAY MOHATUIMH; (HOPMYITUPOBATH
OTIpEeJICICHNs] ~ MOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJIaccu(UKaIMi, OCHOBAaHUS JJII OOOOIICHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (HOPMYIUPOBaTH W  MPeoOpPa3OBBIBATH  CYKICHHS:
YTBEPJIUTEIbHBIE W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIC,

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
npoTtuBopeursi B (haKkTaxX, JAHHBIX, HAOIIOACHUSAX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEYU;

e J€NaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpPATH cMoOcOO penieHus y4yeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHs, BBHIOMpAaTh HaumboJiee NOAXOIAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3zoBble ucciegoBareabcKue aeicTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAaK MCCIIENOBATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME TPOTHUBOpPEUHE, MNPOoOIeMy,
yCTaHABIMBaTh HMCKOMOE W  JaHHoe, (opmMupoBath  TUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJEHHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
0o0BbEeKTa, SBJIEHHS, MpOLEcCca, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yJIbTAaTOB, BBIBOJAOB U 0000IEHNH;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ unopmaumeii:

e BBIIBJIATH JeQUUUTH MHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JJISl PELICHU 3a1a4u;

e BbHIOMpaTh HMHQOPMAIMIO W3  HCTOYHUKOB  DPA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, MPEJACTABIATh €€ B pa3IUUHbIX (HopMax,
WUTIOCTPUPOBATh IpaUUIECKH;

e OLICHUBATH HaJEKHOCTh uH(popmanuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie  KoMMyHukamugHvle — Oelicmsus,  obecneuusarom

cpopMUpOBaAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oowmenue:



BOCHPUHMMATh U (HOPMYyIHUPOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U LIETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTAaX, JaBaTh MOSCHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJIEHHS 33/1aBaTh BOIPOCHI IO CYHIECTBY 00CYX/1aeMOM TEMBI,
npo0OsieMbl, peraeMoi 3aJ1auu, BbICKA3bIBaTh UAECH, HAIIEJICHHbIE HAa TIOUCK
pEelIeHnsl; COMNOCTABIISTE CBOM CYXKICHHS C CYXICHUSMH JPYTHX
YYaCTHUKOB JMAJIOra, OOHApYXUBAaTh pa3IMYMe U CXOJCTBO MO3ULMUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  DKCIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CorpyaHuuecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WUHAUBUAYaATLHON pabOThI MPU PEIICHUM YUYEeOHBIX 3aJ1a4; MPUHUMATH 11ETh
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboThl, pacTpenensaTh BUABI padoT, JOTOBapUBATHCS, 00CYKIATh TPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHHS HECKOJIBKUX JTHOJICH;
y4acTBOBAThH B IPYMIOBBIX (hopMax paboThl (00CYKIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTBl U
KOODJMHUAPOBATh CBOW JCHCTBHSI C JAPYTUMH YJICHAMH KOMAaHJIbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynsamueHble Oeticmausi, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanms:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a7a4H, BBIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH ¢ yIETOM HOBOM
uH(bOpMaInu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMH II03HABAaTCIbHOM peduieKCHH KaK OCO3HaHUS
COBEPIIAEMBbIX JAECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJII TIpoliecca H
pe3ysbTaTa pelieHrus MaTEMaTUIEeCKOM 3a1a4uH;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEUICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B JICSTCJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHUBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIU U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATHBI
10 KVIACC

OniepupoBaTh NOHATUAMU: TOUKA, PSMas, INIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPU PEUICHUH
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATIICTHBHOCTh U MEPIEHAUKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccudunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHATUSMH: JABYTPAHHBIA YTOJl, TpaHU JBYI'PAHHOTO YIIJIa,
pedpo ABYrpaHHOTO yrja; JUHEWHBIM Yroy ABYTPAHHOTO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPAaBWJIHHBI MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NMUpaMuja; TpHU3MA,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JyIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH; TIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICTICITUTIC I ).

OnieprpoBaTh MOHATHAMU: CEKYIIas MJIOCKOCTh, CEUCHHUE MHOTOTPaHHUKOB.

OOBSACHITH TIPHUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/T CIEOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKACHUE T€OMETPUUYSCKUX BEJIUYUH MO oOpasraM Hin
ajqropuTMaM, ITPUMEHSSI M3BECTHBIE AaHAJIUTUYECKUE METOJbl IIPU PEIICHUU
CTaHJIAPTHBIX MAaTEMATUUYECKUX 3aJlad HAa BBIYUCICHHUE PACCTOSIHUN MEXIY JIBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMHUCS TTPSIMBIMHU.

PemaTte 3a1aun Ha HaXOXJEHUE M'EOMETPUUECKUX BEJIMUMH MO 0OpasiaM HiIu
ajqropuTMaM, TIPUMEHSSI M3BECTHBIE AaHAJUTUYECKHE METOAbl TPU PEIICHUU
CTAHJIAPTHBIX MAaTEeMAaTHMYECKMX 3aJad Ha BBIUUCICHHUE YIJIOB  MEXIY
CKpPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TPSIMOM U IJIOCKOCTHIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHueM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb W
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HWHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEAnoiaralolMx HECKOJIBbKO 1IaroB PEIIEHHUSs, €CIIA YCIOBUSA MPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaTs mpocTeMIME NOPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: AaHAIU3UPOBATH pPEabHbIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IOUCKA PEIICHUS
MaTeMaTH4YeCKu CPOPMYJIUPOBAHHOW MPOOJIEMBbI, MOJICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE TE€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIA C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHIATHI U TeOpeM, amnmnapara ajareopbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBSI3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUUECKUX BEJIMYHH.

11 KIJACC

OnepupoBaTh MOHATUSAMH: UWIUHAPUYECKAs MOBEPXHOCTh, OOpasyrolue
IUIMHJIPUYECKON  TMOBEPXHOCTH;,  LMJIUHAP,  KOHHMYECKass  TOBEPXHOCTb,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IIJIMHAP, KOHYC, cdepa u 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEl BpaIlCHUSI.

KnaccudummpoBath B3aMHOE pacmoiokeHune chepbl U TUIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJIOM, OCHOBAaHUE IIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

BbluncnsaTh COOTHOUIEHUS MEXKIY IUIOLIAJSIMHU MOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buja cBepXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINOJIHATE JE€UCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHATh NpaBUIIO Mapasuiesienuneaa.

OnepupoBaTh NOHATUSAMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpa, YroJ MEXIY
BEKTOpaMHM, CKaJISIpHOE MTPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaJblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensTy reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiinine reoMeTpuyecKue 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTEbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pa3liaM WIHM aifTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensATr mpocCTEWIIME MOPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJy4YEHHBIC 3HAHUS HAa IPAKTUKE: aHAJU3UPOBATH PEaJIbHBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE IIOHATHS B NPOLECCE IOHWCKA PEIICHUS
MaTeMaTH4ecKu C(OpMyIUpPOBAaHHOW TIPOOIEMBI, MOJCIUPOBATh PEaATbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh MOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, anmnapara aireOpsbl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrpoaubie | - Hpakmirieckie o0pa3oBaTe/bHbIE
padoThI padoTbl pecypens
1 BBenenmne B crepeoMeTpuio 10
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTB MPSIMBIX U TIOCKOCTEH
3 [TeprneHIUKYIAPHOCTD PSIMBIX H 12
TUTOCKOCTEN
4 VYTl MKy TPSIMBIMU U TUIOCKOCTSIMH 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMSI, PACCTOSTHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 5 0




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHBbIE

HaumeHnoBaHue pa3/iesioB 1 TeM upposbie
Ne n/m pasi Konrpoabnbie | IIpakTnueckue (1upp )

NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE

padoTbI padoThI
pecypchbl

Tena Bparenus 12

OO6BEMBI TEN 5) 1

BekTopsl 1 KOOPIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 0606mICHNHE, 5 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 34 3 0







IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoasHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
HU3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

OCHOBHbBIE TOHSTHS CTCPCOMETPHU: TOYKA,
npsimasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n300pakeHNs Ha PUCYHKAX:
1300pakeHus INIOCKOCTEH, MapaeNbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: NMEPECCKAOIIHECHA IITTOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

IlousTus: NEPECCKAOIINECA IITTOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHHUKaMU,
I/I306pa}K€HI/IC MHOTOI'PAaHHHUKOB Ha
PUCYHKAX, HAa IIPOCKIINOHHBIX YEPTECIKAX

HavanwsHbie cBefenust o kyOe v mupammue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 KyOe U nupamu/ie,
uX pa3BEpTKU U Mojenu. CeueHus
MHOT'OTPaHHUKOB

[TousTHE 00 AKCHOMATHYECKOM
NMOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM

8 MMOCTPOCHUU CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHUHU U CIICCTBUS U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM

9 MMOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

10 MMOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX
B3anMHoe pacrionoxeHne npsMbIX B

1 MMPOCTPAHCTBE: TIEPECEKAIONTUECS,
MapajuieTbHbIE U CKPEIIHBAIONIHAECS
MpsIMbIE
[TapannensHOCTh NPAMBIX U INIOCKOCTEH B

12 MIPOCTPAHCTBE: MapaljiesIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B

13 npoctpanctse: [lapamiensHOCTh npsMoit U
IJIOCKOCTH

14 VYTl ¢ COHaNpPaBIEHHBIMU CTOPOHAMHU

15 VYros Mexay NpsIMbIMHU B ITPOCTPAHCTBE

16 VYros Mexay NpsIMbIMU B IPOCTPAHCTBE

17 [TapanienbHOCTb MIIOCKOCTEN:
napajieJbHbIE TUIOCKOCTH

18 CBoiicTBa napayjieNbHbIX MJIOCKOCTEN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPBHI

Ha TUIOCKOCTH: T€Tpadip, Kyo,




napasuielienuIe;|

20 [TocTpoenue ceueHumit

21 [TocTpoenue ceuenunit
KonTpomnsHas padoTa o teme "lIpsimbie n

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSIMBIX U IIOCKOCTEH"
[lepneHMKYISIPHOCTD NPAMOU U

23 IJIOCKOCTH: NIEPIEHIUKYISPHbIE IPSIMBIE B
MIPOCTPAHCTBE

24 [IpsiMble mapaienbHbIe U
MEePIEeHIUKYIIIPHBIE K JIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
NEPIECHIUKYIIAPHBIE K IITIOCKOCTH

26 [Tpu3Hak nepneHANKYISIPHOCTH IPSIMOU U
IIJIOCKOCTH

7 IIpu3Hak nepneHAUKYISIPHOCTH MIPSIMOU U
IIJIOCKOCTU

28 Teopema o npsiMo# IepIEHANKYIISIPHO N
IIJIOCKOCTU

29 Teopema o npsAMOH NEPIEHAUKYIAPHOU
IIJIOCKOCTU

30 Teopema o npsAMO# NEPIIEHAUKYIAPHOU
IJIOCKOCTU
[lepnieHIMKyIIAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 710 TUIOCKOCTH

39 [lepnieHIuKyIIIp ¥ HAKIIOHHBIE: PACCTOSIHHUE

OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT




MPSIMOM A0 IIJIOCKOCTH

[TeprieHAMKYNSAp ¥ HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE OT
PSIMOM A0 IJIOCKOCTH
[eprieHAUKYISAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JIO ITUIOCKOCTH, PACCTOSIHHE OT
MPSIMOM A0 TIIIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YTOJI MEKIY
MIPSIMOM M TJIOCKOCTBEO

36 JIByrpaHHBIN Yo, TMHEHHBIN yroJl
JIBYTPaHHOTO yriia

37 JIByrpaHHBIN yroJi, JTMHEHHBIN YTroJI
JBYTPAHHOTO yIiia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MPU3HAK MEPIICHINKYIISIPHOCTH IBYX
IIJIOCKOCTEN
[TeprieHANKYISAPHOCTD TIIOCKOCTEH:

39 MIPU3HAK MEePIEHAUKYISIPHOCTH ABYX
IIJIOCKOCTEN
[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:

40 MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

41 Teopema o Tpéx mepneHuKyIIpax

42 Teopema o Tpéx nepneHMKyIsIpax

43 Teopema o Tpéx nepneHMKyIsIpax
KonTponpHast paboTa o Temam

44 "[lepneHIMKYISIPHOCTD MIPSIMBIX U

miockocTel" n "YTIbl MEXIY NPSIMBIMH U




IoCcKoCcTAMHA"

45

ITonsarue MHOTI'OrpaHHHUKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOT'OI'PaHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

46

[Ipu3ma: n-yronpHas nmpu3ma; rpaHu U
OCHOBAHUS PU3MBI; ITpsIMasi U HAKIIOHHAs
MIPU3MBbI; OOKOBAs M MOJIHAS TIOBEPXHOCTH
MIPU3MBI

47

[Tapamrenenumen, npsAMOYroJIbHbIA
napajJiesIenuIe] ¥ ero CBoicTaa

48

[Inpamuia: N-yronpHas NUpaMuAa, TPaHu v
OCHOBaHHUE NMHPaMU/Ibl; OOKOBAs U TIOJTHAS
MMOBEPXHOCTh MUPAMHU/JIbI; IPABUIIbHAS U
ycedu€HHAas MUpaMua

49

[IpaBunbHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHASI TUPAMUJIA U
MIPaBUJIbHBIN TETPAdIP; KyO

50

Hpe,[[CTaBJ'ICHI/Ie O IMPaBUJIbHBIX
MHOTI'OI'paHHHUKAaX: OKTa’Ap, A0ACKAAP U
HKOCas’Ip.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPU A
OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEeMEHTBI CUMMCTpPUU B TUpaMHax,
HapaJjureJCnuIeaax, mpaBuJIbHbIX
MHOT'OIrpaHHUKax




BrlunciaeHnue 31eMeHTOB MHOT'OI'paHHUKOB:

52 pE€Opa, uaroHau, yribl L
[Tnomaas 60KOBOM MOBEPXHOCTH M TIOJTHOM
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TPSIMOH PU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
54 MMOBEPXHOCTH MTPABWIIBHOM MHUPaMUIBI, 1
TEeopeMa O IUIOMAH OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUpaMUIbI
55 KonTtponbHas paboTta o teme 1
"MHororpaHHuku"
56 [Tonsitre 06 00BEMeE 1
57 O06BEM TMPaMU/TBI 1
58 O06BEM TMPaMU/TBI 1
59 O0BEM TMPaMU/TBI 1
60 O0BEM TMPaMU/TBI 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O0BEM TTpU3MBI 1
64 KounTponsnas padoTa o reme "OO0bEMBI 1
MHOT'OI'PaHHUKOB"
[ToBTOpEeHnue, 0600IIeHNE cUCTeMaTH3aIus
65 3HaHui. [locTtpoenue ceuenumii B 1
MHOTOTPaHHUKE
[ToBTOpeHue, 06001IeHNE cCTEMAaTU3 AU
66 3HaHMN. Beluncienne paccTossHUM: MEeXay 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKpCHIUMBAOIHUMHUCA TPAMBIMUA

67 Wrorosas koHTpoJIbHAs paboTa

[ToBTOpEeHue, 06001IIEeHIE CHCTEMATH3AIUS
3HaHUU. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAOIIIUMHUCS TTPSIMBIMH, MEXKTY
MPSIMOH ¥ TUTOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJIOB MEX]Ty IJIOCKOCTSAMH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHusI

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

Cdepa u map: ueHTp, paguyc, AMamMeTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

B3aumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHasl INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IMJIHHIPUICCKOH
MOBEPXHOCTH

HunuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yroIas 1 OCh;
IUIoIIa s OOKOBOM Y ITOJIHON
MTOBEPXHOCTH

N3obpaxenne nUIMHAPA Ha TIIOCKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUWIHHPA (TUIOCKOCTHIO, MapauieIbHON
WJIH TIEPIEHANKYISIPHOM OCH LMIMHIPA)

Konunueckas moBepxHOCTh, 0Opa3yromine
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BeplIuHa,

8 o0pa3yrolnas 1 0Ch; IJIoNaab OOKOBOH H
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBII KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHMS K OOKOBast
MTOBEPXHOCTH
N300pakenne KoHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TTOCKOCTBIO, TTapaJlIeTBHOM
OCHOBAHHIO, U IJIOCKOCTHIO, MMPOXOISIIEH
yepe3 BEpILNHY)

1 KoMOuHarus Tel BpanieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OTMCAHHBIN OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPAaHHUK WU B TEJIO BpaICHUS

13 [Tonsitre 06 06bEMe. OcHOBHBIE
CBOMCTBa 0OBEMOB T

14 O06bEM IMHIpa, KOHYCa

15 O06béM 1mapa u miomaab chepsl
[TogoGHbIe Tena B MpOCTpaHCTBE.

16 CoOTHOILIEHUS MEXK]Ty TLTOIIAAIMHU
MOBEpXHOCTEN, 00bEMaMU MOIOOHBIX TET

17 KonTtponpHas pabora o remam "Tena
Bpamenus" u "O0bems! Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue v BBIYUTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOPA HA YUCIIO




21

Pasnoxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaJiienenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPaBUII ACUCTBUN C
BEKTOpamMu

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopaumHaThl BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexny Bekropamu. CkansipHoe
MPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mexay NpssMbIMHU 1
IIJIOCKOCTSAMU

26

KoopnHaTHO-BEKTOPHBINA METO TPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEHME, 0000IICHUE 1
cucremMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPUHN

29

[ToBTOpEHUE, 0000IICHUE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEeHnue, 06001IeHUE U
cucTeMaTH3allys 3HAaHW. 3a1a4n
TUTAHUMETPUU U METOJIbI UX PEIICHUS




[ToBTOpEHue, 06001IeHUE U

31 cUCTeMaTH3alus 3HaHUH. 3a1auun 1
TUTAHUMETPUH U METO/IbI UX PEIICHUS
[ToBTOpEHUe, 06001ICHUE 1

32 cucremaTn3anus 3HaHui. OCHOBHbBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBast KOHTpOJIBHAS PabOTa 1

34 [ToBTOpEHue, 06001IeHNE U 1
cHCTEeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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