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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuarommxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepaabHOIO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzamnmsi mporpaMMbl 00eCIIeYuBaeT OBIAICHUE KITFOUEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH O0YyYaroOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEJHEro OOLIEro
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalpeIMETHBIX MU
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (opMHUpoBaHUS (YHKIUOHATIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YUYEHUS IPYTUX y4€OHBbIX AUCHUILUIMH. Pa3BuTue y oOyvaromuxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK U POJIM MAaTEMaTUUYECKOTr0 MOJAEIIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MNOHATUIHBIX OCHOB FT€OMETPHUH U MIOCTPOCHUH LIETIOYKU JOTUUECKHUX YTBEPKIACHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPYXAlOIIEero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHANTBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHJIHOCTH OOpa3HOrO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydaromuxcst  4yepe3  OOeCrie4eHHe  BO3MOXKHOCTHM  MPUOOpETeHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUS 00pa30oBaHMsI
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reoMeTpuu Ha 0a30BOM YpOBHE IIpeIHa3HayeHa is
OOy4YaronIMXCcs CPeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKoil TeoMeTpUH W HEOOXOAUMBIC s JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
riyO0OKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHSA MPOTpaMMbl  00ECTIEYMBAETCS pPEHICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMupOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJaX BpAIICHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4yaTh pa3Hble SBICHUS OKPY>KAIOLIETO MUPA;

e (opMHpOBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJEISIX U B
peaslbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS,

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMHpoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpOoBaHHE yMEHHUSI MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuTHE MHTEJIEKTYaJ IbHbIX " TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS;

e (opmupoBanue GbyHKIHOHATBHON IrPaMOTHOCTH, PEIEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HAaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENH, TPUMEHSITh OCBOCHHBIN
Ir€OMETPUYECKUN ammapar JUisl PELIEeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHHON OCOOEHHOCTBIO MPOTPAaMMBI SIBJISIETCS BKIJIFOUEHHE B KypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKOM JEATENbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME OOpa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B MMPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUS paboueil mporpamMmbl, pacnpenei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEJICTaBICHUNA OOYydYaIoOIUXCs, PACIIUPSSI U
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpuun oTBOAUTCA 2 4aca B Henenmo B 10 kitacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX daca.

COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHUA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsiMbIX B MPOCTPAHCTBE: IIEPECEKAOIIUECH,
MapajuiejibHble W CKpeluBarommecs npsMble. [lapamiensHOCT OPSAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapayutenbHOCTH IJIOCKOCTEM: [apajuieaIbHbIE IJIOCKOCTH; CBOWCTBA
napajyiebHbIX TUIockocTel. [IpocTeimue mnpocTpaHCTBeHHBbIE (UTypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaienenunes]; IOCTPOCHUE CEUECHU.

[lepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOopemMa O NPsMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJl MEXAY INPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[lepnieHaUKYJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 10  TUIOCKOCTH,  TPOEKIUs  (GUTypsl HAa  IUIOCKOCTb.
[lepneHAUKyISPHOCTh  IJIOCKOCTEM: NPU3HAK  IEPHEHAUKYJISAPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NepHeHIuKyIspax.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHukKa. [Ipu3ma: N-yronpHas
MpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MPsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MOJTHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamuga, TPaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U MOJIHASL MIOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
ycey€HHasi nupamuga. OIJIEMEHTbl NOpu3Mbl W nupamuibl. [IpaBusnbHble
MHOTOTPAaHHHUKH: MOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS MPU3MA U
MpaBWJIbHAS MHUPAMUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W TNPaBUIIbHbBIN



teTpadap; KkyO. IlpemcraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust Npu3Mbl U TUPaAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJIEMEHThl CHUMMETPUM B THpaMHUIaX, Mapajuiesienunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.

Breruncienre dJ1€MEHTOB MHOTOTPaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIIA/Ib OCHOBaHUM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMON IIPU3MBI.
[Inomanas OOKOBOM IIOBEPXHOCTH M TOBEPXHOCTH IIPABWIBHOM IHPAMMIBI,
TeopeMa O IUIomaad yceuéHHoM mnupamuabl. Ilorstue 06 00bEMe. OOBEM
MUPaAMU/JIbI, TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TI0I00HBIX TEJI.

11 KVIACC

Tesia Bpalmenus

[nnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue LHUAJIMHIPUIECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKON TMOBEpXHOCTH. [[uiawHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiue KOHHYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHWYECKOH MoBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3anMHoe pacrionoxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
Io1aab chepsl.

N3o0pakeHue Tel BpallleHHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMmOuHnanun Tenm BpamieHWss YW MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
konyca. O0BEM Mmapa u miomasas chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIONIAISIMHA
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

Ceuenus mwiMHapa (TapajUIeIbHO M TEPIEHAMKYJSIPHO OCH), CEUYCHHUS
KoHyca (TapajuielbHO€ OCHOBAHHMIO M TIPOXOJAIIEE Yepe3 BEPIIHUHY), CECUCHUS
uiapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtop Ha minockocTu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCI0. Pa3noxkeHue BEeKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemreHwe 3amay, CBSI3aHHBIX €
MPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKalsipHOE MPOHU3BEIECHHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paknanckoe BocnMTaHUe:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UIIMU 00YUAIOIErocst Kak akTUBHOTO
U OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaXIAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIpP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAaMHU B COOTBETCTBUU C WX
GYyHKIUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTHX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JIlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIETo.

JcTeTHYeCKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAS ICTETHKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pelIeHnH, paccyXIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Dusnyeckoe BOCIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MAaTeMaTHYeCKUE 3HAHHUSI B
MHTEpecax 30pOBOro M 6e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbIM  chepam  MpodecCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymeil mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OO0pa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO DIKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHSI
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpooJieM;
OpUEeHTallell Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJI pelieHUs 3a1ad B
00JaCTH  OKpY’)KAroMIeH Ccpepl, ITUTAHUPOBAHUS TIOCTYNIKOB W OIICHKH WX
BO3MOYKHBIX TTOCJICICTBHM VISl OKPYKAIOIIEH CPEIbl.

LleHHOCTH HAYYHOI0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHOM  MPAaKTUKH, TOHWMaHHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHs [MBUIN3AINAW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elicCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvbnvie  nozmasamenvhvle — Oelicmeus, — 0OeCneyuU8arOm
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYHCalowe2o  Mupa;  npumeHenue  J102U4ecKux,
UCCIe008ameNbCKUX Onepayul, ymeHut pabomams ¢ ungopmayueti).



Bba3oBble JJornueckue JelicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAYy HOHATUAMU; (DPOPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBISITH ~ MAaT€MAaTHMYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (paKkTaxX, AAaHHBIX, HAONIIOJACHUSIX U YTBEPXKICHHIX;
npemjiaraTb ~ KpUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl W KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh croco0 pemnieHuss y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIlICHUs, BBIOMpaTh Haubojee NOAXOAAIMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (opMuUpoOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSIMH, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHUE IPOIECCA, a TAKXKE BBbIIBUIATb
IPEAINOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBIABJIIATD I[G(l)I/II_II/ITBI HH(bOpMaLII/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJIA pCIICHUA 3ada4M;



2)

BbIOMpaTh ~ MHGOPMALMI0 U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,
CTPYKTYpHUpPOBaTh UH(POpPMAIIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanonvie  KoMMyHuxamueHuwle Oelicméus, o0Oecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01menue:

BOCIIPUHUMAaTh M  (QOpPMYJIHpPOBAaTh CYXKJIEHHUA B COOTBETCTBUU C
YCIIOBUSIMU M LIEJIIMH OOILIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTax, JaBaTh IOSCHEHHS I10
XOly pelIeHus 33]1a4l, KOMMEHTUPOBATh ITOJTYYEHHBIN pe3ysbTaT;

B X0JI€ O0CYKIEHM 3a7aBaTh BOIPOCHI I10 CYILECTBY 00CYKIAEMON TEMBI,
poOJIEMBI, peIIaeMOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUSIMHU JPYTHUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3jiMyle U CXOJCTBO IMO3ULHUMN; B
KOPPEKTHOI popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIICHHUd  3aJa4yd,  DKCIEPUMEHTA,
UCCJIENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C y4€TOM 3a/1ay MPE3eHTAMU U 0COOEHHOCTEN ay TUTOPUH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHINBHUIYAIBHON pabOThI MPHU pelIeHNH Y4eOHBIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pactipeAeNsaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBHINOJHITH CBOIO YacTh pabOTBl U
KOOPAMHHUPOBATh CBOM JIEUCTBUS C JPYTMMH WIEHAMH KOMAaH]IbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 33a]]a4M, BEHIOUPATh CIIOCO0 pelIeHUs
C Y4€TOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTUPOBATHh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH TIO3HABATEIBHOH pEQICKCUH KaK OCO3HAHMS
COBEPIIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yiibTaTa penieHUs] MaTeMaTHIeCKOM 3a/1a4H;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPU pEIICHUU
3a/ladyd, BHOCHTh KOPPEKTHUBBHI B JIEATCILHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWICHHBIX OIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH W YCIOBHSAM, OOBSICHITH
MPUYUHBI JTOCTUKEHUSI WIM HEJOCTIXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OMUOKY, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI M3 HUX MPU PELICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSIMHU: MAPAUICTIBHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX
U TTIOCKOCTEHM.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHUE TPSMBIX M IIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh TMOHSATUSIMU: ABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJa,
pebpo ABYTrpaHHOTO yIJia; JUHEHHBIM Yrojl ABYTPAHHOTO yTia; TpaaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHUK, BBITYKJIBIH W HEBBITYKJIBIN
MHOT'OTPaHHHUK, JJIEMEHTHI MHOTOIpaHHUKA, MPAaBUILHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHUpaMuia; MpU3Ma,
MPSIMOYTOJIBHBIN TapaJiJIeNIeTHUIIe T, KyO).

KnaccugumupopaThb MHOTOT'PaHHUKH, BBIOHpas OCHOBaHUS TUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOTPaHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJUICISIIUIIC bl ).

OnepupoBath MOHATUSIMU: CEKYIIasi MIIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU, UCTIOJIb3YSI METOJ CJIE/IOB.

CtpouTh ceY€HHUs] MHOTOIPAaHHUKOB METOJOM  CIJIEJIOB, BBINIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEkKHU K3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUT
CBEpXY, COOKY, CHHUBY.



Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QNTOPUTMAaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PELICHUU
CTAaHJAPTHBIX MAaTEMAaTHUYECKUX 33/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY JBYMs
TOYKaMH, OT TOYKM JO TMPsAMOW, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMHUCS TPSIMBIMH.

PemaTe 3a1aun Ha HaXOXIAEHUE FEOMETPUUYECKUX BEJIMYUH 110 00pa3uaM Win
QNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUH
CTAaHJAPTHBIX ~MATEMAaTHYECKWX 33Ja4 Ha  BBIYUCIEHUE YIVIOB  MEXKIY
CKpPELIMBAIOIIUMUCS TPAMBIMU, MEXKIY TMPAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI U TUIOLAAN MOBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma,
nupampaa) ¢ OpuMeHeHueM (OpMyJ; BBIUMCIATH COOTHOUIEHHS MEXKIY
IUIOHIA/IIMU NTOBEPXHOCTEH, 00bEMAMHU 1TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MIIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIbKO IIaroB PELICHHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs OpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOANTHE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIBbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTUYeCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIC
CUTyallMd Ha S3bIKE TEOMETPUHU, MCCIEAOBaTh TMOCTPOECHHBIE MOJEIH C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas IOBEPXHOCTh, 0OO0pasyrolue
UWIMHAPUYECKOM  MOBEPXHOCTH;  IIWJIMHIAP;  KOHUYECKas  IOBEPXHOCTH,
o0Opasymolre KOHUYECKON TOBEPXHOCTH, KOHYC; CepUUeCcKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpaIlleHUsI.

KnaccuduimpoBaTs B3auMHOE pacnofiokeHre chepbl U MIO0CKOCTH.



OnepupoBaTh MOHATUSMHU: LIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAaHME IIAPOBOTO CJIOS, BBICOTA IIapOBOTO CIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POPMYII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
OMHUCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOIPAHHUK WJIH TEJO
BpalICHUS.

Bb4ucasaTe COOTHOLIEHUST MEXIY IUIOMAAIMHU MOBEPXHOCTEN M 00bEMaMu
10JIOOHBIX TEJI.

N300paxkarb u3ydaemble (QUIypbl OT PYKM M C HMPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3BnekaTp, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO HAa YepTexkax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONIHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSITH, KAKUMH CBOWCTBAMHU OHH 00JIaJalOT.

[IprMeHATH MPaBUIIO NTapasuIeNICNUIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPAaCKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTh reomeTpuueckue (aKThl A PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

Pemware mpocrelmme reoMeTpuyecKue 3aaadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemare 3agaunm Ha J0Ka3aTelIbCTBO MATEMAaTHMYECKUMX OTHOILUEHUH W
HAX0XkJIEHWE TeOMETPUUECKHUX BETUYMH 10 00pa3laM Wil alfOpUTMaM, MpUMEHSs
W3BECTHBIC METO/IbI IPY PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a1a4.

[IppuMeHATs  MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.



[IpuBOaMTHE HpUMEpPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUM W NPHUMEHATh W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJIbHBIC
CUTyallMH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
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n
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MpOrpaMmbl 0 e paboThbl e pabdoThbl

BBeneunue B
10
CTEPEOMETPHUIO

IIpsimMble 1
IUIOCKOCTH B
IIPOCTPAHCTBE.
PocTp 12 1
[TapannenbHOCTH
MPSIMBIX U

IIJIOCKOCTEN

IlepnenauKyIsIpHOCT
b TIPSIMBIX U 12
IJIOCKOCTER

Yriel MeXIY
IPSIMBIMU U 10 1
IUIOCKOCTSIMHU

MHororpanHuKu 11 1

O0BEMBI
MHOTOT'PAaHHUKOB
IToBTOpEHUE:
CEUYEHHUSI, PACCTOSTHUS 4 1

U YTJIbI

OBIIEE KOJIMYECTBO
YACOB I10 68 5 0
I[TPOTPAMME




11 KITACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TeM Koutpoabsnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmmal padoThI padoThI
pecypcsbl
Tena Bpamenus 12
OOBEMEBI TEN 5 1
Bexkrops! n
KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
IToBTOpEHME,
000011IeHHE, 7 1
CUCTEeMaTH3alUs
3HAHUU
OBLIEE
KOJIMYECTBO HACOB 34 3 0

I10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpancTo. [IpaBuna nzobpaxkeHus
Ha PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, apajlIeIIbHBIX MPSMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

[TonaTus: nepecekaromuecs
IUIOCKOCTH, NIEPECEKAIOIIMEC IIPsIMast U
IJIOCKOCTh

[TonaTus: nepecekaromuecs
IUIOCKOCTH, NIEPECEKAIOIIMECS IIPsIMast U
IJIOCKOCTh

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pUCYHKAX, Ha IPOEKIIMOHHBIX
YepTexax

HauanbHble cBeieHus o Ky0e u
nupamuse, MxX pa3BEPTKU U MOJIEIH.
CeueHust MHOTOIPaHHUKOB
HauanbHble cBeieHus o Ky0e u
nupamue, MxX pa3BEPTKH U MOJIEIH.
CeueHnst MHOTOIPaHHUKOB

[TousaTHe 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

IToustre 06 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
ITouarue 06 akCHOMaTUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

10

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIIECACTBHS U3 HUX




B3anMHOe pacmosiokeHue NpsiMbIX B
IPOCTPAHCTBE: IIEPECEKAIOIINECS,

1 napaJuleJIbHbIE U CKPEIIMBAIOIINECS
psIMbIe
[TapamienbHOCTE NPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:

12 napajuleJbHbIE MIPSIMbIE B
IIPOCTPAHCTBE; NAapAJUIEIBHOCTD TPEX
IPSIMBIX
[TapamienbHOCTE IPSAMBIX U

13 IJIOCKOCTEN B IPOCTPAHCTBE:
[TapannensHOCTH NPSIMOM U TIJIOCKOCTH

14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU

15 Yrois Mexay NpsAMBIMHU B IIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienpHOCTb MIIOCKOCTEM:
napaJuleJIbHbIE IJI0OCKOCTH

18 CBoiicTBa mapayyIeIbHBIX TIOCKOCTEH
ITpocreiimume npoCTpaHCTBEHHBIE

19 (GUrypsl Ha MJIOCKOCTU: TETpa’ap, KyoO,
napauleJIenunes

20 IToctpoeHune ceueHnit

21 [TocTpoenue ceuenunii
Konrtponbnas pabora no reme

99 "ITpsiMble ¥ TUIOCKOCTH B
npoctpascTse. [lapannensHocTh
IPSIMBIX U IIJIOCKOCTEN"
[IepnieHIUKYIAPHOCTH NPAMOU U

23 IUIOCKOCTH: MEPIEHANKYIISIPHBIE
IpsIMBIE B IPOCTPAHCTBE

24 IIpsiMble mapasienbHbIe U
NEePIEeHIUKYIISIPHBIE K IIOCKOCTH

o5 [Ipsimble napasuienbHble U
NEePIEeHIUKYIISIPHBIE K MIIOCKOCTH

26 [Ipu3Hak nepneHuKyIsIpHOCTH
IPSIMOM U TNIOCKOCTH

97 [Tpu3Hak neprneHIuKyJIIPHOCTH
MPSMON U TNIOCKOCTH

28 TeopeMa 0 npsIMO¥ ITEPIIEHAUKYIISIPHOU

IIJIOCKOCTH




29

30

31

TeopeMa 0 psIMO¥ ITEPIIEHAUKYIISIPHOU
IJIOCKOCTH
Teopema o mpsiMOl NEPIEHANKYISIPHON
IJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TIOCKOCTH

32

[IeprieHAUKYISp U HAKIIOHHBIE!
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT IPSMOM 0 TNIOCKOCTH

33

34

35

[IepnieHauKyIsp U HAKJIOHHBIE!
paccTosiHue OT TOYKHU J0 INTIOCKOCTH,
paccTosiHue OT NMPSAMOM 10 MIIOCKOCTH

[leprieHAUKYNSAp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0 ITIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 IIIIOCKOCTH

Vsl B MMPOCTPAHCTBE: YIroJI MCXKIY
HpHMOﬁ H IIJIOCKOCTBIO

36

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJla

37

38

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOI'O yIJla
IlepneHAUKYIAPHOCTD MIJIOCKOCTEMN:
MIPU3HAK MEPIICHIUKYIAPHOCTH IBYX
IJIOCKOCTEH

39

[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

40

[lepneHAUKYISIPHOCTB MIJIOCKOCTEMN:
MPU3HAK HEPIEHIANKYIIPHOCTH IBYX
IIJIOCKOCTEN

41
42

Teopema o Tpéx nepneHaAuKyIsIpax

Teopema o Tpéx nepneHaAuKyIsIpax

43

44

TeopeMa o0 TpEX nepHeHANKYIApax

KonTtponbHas pabora o Temam
"IlepnieHAUKYISPHOCTD MPSIMBIX U
riockoctel" u "Yriasl Mex Iy
IPSIMBIMU U TUIOCKOCTSIMH"

45

ITousTue MHOI'OrpaHHHKa, OCHOBHEIC
9JICMCHTLI MHOI'OT'PpaHHUKA, BBIITYKJIBIC




46

47

48

49

50

Y HEBBIIYKJIbIE MHOTOTPAaHHHKU;
pa3BEpTKa MHOTOTPaHHUKA

[Ipusma: N-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IIpsiMasi U
HAKJIOHHAs IPU3MBbI; OOKOBas U TOJIHAS
IIOBEPXHOCTb IIPU3MBI

[Tapannenenunen, NpaMOyTroJIbHBII
napajuieJienue] U ero CBoucTBa
[Mupamuna: N-yrojapHas nupaMuaa,
IpaHU U OCHOBaHUE MUPAMHUJIBI;
OOKOBas U MOJIHAS TOBEPXHOCTh
MUPAMU/JIbI; IPABUJIbHAS U yCeuEHHAs
nupamua

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MIPaBUJILHOTO MHOTOTPAHHUKA,
MpaBUJIbHAS MIPU3Ma U NIPaBUIIbHAS
NUpPaMKJIa; TPaBUIIbHAS TPEYroJibHAs
NUpaMuJia ¥ MPaBUIIBHBINA TETPadIP;
KyO

[IpencraBnenuie 0 mpaBUIbHBIX
MHOTOIPAaHHUKAX: OKTa’Ap, A0JAEKadIp
Y MKOCa3Ip.

51

52

CumMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUHU B IUPAMHJIAX,
napaJuleJenuIe1ax, NpaBUIbHbBIX
MHOTOTpaHHHUKaX

Boruncnenue 3nemMeHToB
MHOT'OT'pPaHHHUKOB: pEOpa, TuaroHasiy,
YTJIBI

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTHU MIPSIMOM MPU3MBI,
IUIONIA/lb OCHOBAaHUM, TEOPEMA O
OOKOBOI TOBEPXHOCTH MPSIMON MPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON MHUPAMHU/IBI,
Teopema o TUIoMmaau OOKOBOM
IIOBEPXHOCTU YCEUEHHOU ITUPAMUIBI

55

KoHnTtponbHas pabota 1o Teme
"MHororpaHHuku"




56 [Tonsarue 06 06vEMe 1
57 O0BEM TUpamMu bl 1
58 O06BEM nupamMuIb1 1
59 O0BEM TUpamMu bl 1
60 O06BEM nupamMuIb1 1
61 O0BEM IPU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponbhas pabota no teme 1
"OO0BEMBI MHOTOTPAaHHUKOB"
[ToBTopenue, 0600IEHNE
65 cucreMarusanus 3HaHui. [loctpoenue 1
CE€YECHUI B MHOTOI'PAHHUKE
[ToBTOpEeHME, 0000IIIEHNE
crucTemMaTu3alus 3HaHui. Beruucnenue
66 pacCTOSIHUN: MG)KII}: JIBYMS TOYKAMH, 1
OT TOYKH JI0 MPSIMOM, OT TOYKH JI0
TUTOCKOCTH, MEXK]Ty CKPEIIMBAIOIIMMUCS
IPSIMBIMU
67 Wrorosas koHTposibHas paboTa 1
[ToBTOpenue, o6o0IIeHNE
cUcTeMaTu3alus 3HaHui. Berancnenue
68 YTJIOB: MEXIY CKpCH.II/IB%lIf)IJ.[HMI/ICH 1
MPSIMBIMHU, MEXKTY TIPSIMOU 1
IUTOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTIIOB
MEXY TUTOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KIIACC

Ne
n/
n

Tema ypoka

Cdepa u map:
LEHTP, panyc,
JTUAMETP;
TUIOINAb
MTOBEPXHOCTH

cepsr

KoaunuecTBO 4acos

Bce
ro

KoHnTpobH
ble padoThI

IMpakTnuec
KHe padoThl

Jlara
H3yUeH
us

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJib
Hble pecypchl

Bzaumuoe
pacronoxxenue
cdepsl n
TUIOCKOCTH;
KacaTeJbHas
IUTOCKOCTB K
chepe;
IO
cdepsl
N3o6paxkenue
cdepsl, mapa
Ha MJIOCKOCTH.
Ceuenus mapa

nnmmeapuaeck
ast
MOBEPXHOCTb,
oOpa3yromue
HUJTUHAPUYECKO
1 IOBEPXHOCTH,
0Chb
MATUHAPUYECKO
1 IOBEPXHOCTH
JR07050%0501005
OCHOBaHUS U
O6okoBas
MOBEPXHOCTb,
obOpasyromas u
0Cb; IJIOIIA/b
OOKOBOI U
MTOJTHOM
MOBEPXHOCTHU




N3obpaxenue
UWIMH]IpA Ha
MJIOCKOCTH.
Pa3Béprka
HUIMH]IpA.
Ceuenust
UIHHIPA
(TII0CKOCTHIO,
rapajieabHON
WA
MEPICHIUKYIIAP
HOM ocHu
AJTUHIPA)

Konnueckas
MTOBEPXHOCTb,
oOpa3ymorue
KOHMYECKOM
MTOBEPXHOCTH,
OCh W BEpIIIMHA
KOHWYECKOM
MMOBEPXHOCTH
Konyc:
OCHOBaHHE U
BEpIINHA,
oOpasyrommas u
0Cb; IIJIOIIA/Ib
OOKOBOH U
TTOJTHOM
MOBEPXHOCTHU

Y ceuéHHbII
KOHYC:
obpazyrommue u
BBICOTA;
OCHOBAHUS U
OokoBas
MOBEPXHOCTh

10

N3ob6paxenue
KOHYca Ha
IJIOCKOCTH.
PazBéptka
KOHYyca.
Ceuenus
KOHYca




11

12

(TTOCKOCTHIO,
napasieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOISIICH
yepes
BEpILUHY)
KomOunamus
TeJ BpalleHUs U
MHOTOTPaHHHUKO
B

MHOrorpaHHukK,
ONMUCaHHBII
0KOJIO cheph,
chepa,
BIIMCAHHAS B
MHOTOTPaHHUK
WJIU B TEJO
BpaIeHus

13

ITousitre 00
00BéMe.
OcHOBHBIE
CBOMCTBaA
00BEMOB Tel

14

15

16

O0BéM
UTHHIPA,
KOHYca

O06BéMm mapa u
IUIOIIA b
cepsl
ITogoOHEbIE TETA
B
MIPOCTPAHCTBE.
CooTHOIICHUS
MEXIY
TLJIOIIASIMHU
MMOBEPXHOCTEM,
00BEéMaMu
IMOOOOHBIX TEI

17

KonTtponbHas
pabota mo

teMaM "Tena
BpalleHus" u




"O0bembl Ten"

18

19

20

Bekrtop Ha
IUIOCKOCTH U B
MIPOCTPAHCTBE
Crnoxenune u
BBIUMTAHHE
BEKTOPOB
VYMHOXEHHE

BCKTOpa Ha
quciio

21

22

23

Paznoxenue
BEKTOpa 10
TpEM
HEKOMILJIAaHApH
bIM BEKTOpaM.
[IpaBuio
napa’suiesienurie
Ia

Pemenue 3amau,
CBSI3aHHBIX C
IIPUMEHEHUEM
MPaBUII
JIEUCTBHUH C
BEKTOpaMu

IIpssmoyronbHa
g CUCTEMA
KOOpPJIMHAT B
IIPOCTPAHCTBE.
Koopaunatsl
BEKTOpa.
IIpocreiimue
3a/1a4u B
KOOpJAMHATAX

24

VYron Mexny
BEKTOPaMH.
CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB

25

Brrancnenue
YTJIOB MEXIY
HpSIMBIMI/I n

IUIOCKOCTSIMH




26

27

28

KoopaunaTtHo-
BEKTOPHBIN
METOJl IpH
pelieHun
reOMETPUYECKU
X 3a7a4

KonTponbhas
pabora 1o Teme
"BekTopsbl 1
KOOpJMHATHI B
npocTtpancTae”

[ToBTOpEHUE,
000011IeHE U
CHCTEMAaTHU3allH
s SHAHUH.
OCHOBHBIC
burypsi,
(axThl,
TEOpEMBI Kypca
TUTAHUMETPHUH

29

30

IToBTOpEHME,
00o0011IeHE U
cUcTeMaTu3aIu
sl 3HAHMI.
OcHOBHbIE
burypsl,
GbaxThI,
TEOpEeMBI Kypca
TJIAaHUMETPUHN

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allH
s1 BHAHUH.
3agaun
MJIAaHUMETPUH U
METOIBI UX
pereHus

31

IToBTOpEHUE,
000011IEHE U
cHCTeMaTH3amu
sI SHAHUH.
3amaun
MJIAHUMETPUH U




METOJIBI UX
peleHus

IToBTOpEHME,
00001IeHNE U
cHUCTeMaTu3aIu
sI 3HAHUM.

32 OcCHOBHBIE
burypsi,
(haKThl,
TEOpEMBI Kypca
CTEPEeOMETPUH
Hrorosas

33 KOHTPOJIbHAS
pabora

IToBTOpEHME,
o0o0mieHne u
34
cucTeMaTtu3aiu

s1 3HAaHUHU

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34




