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IMNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS IJis
obyuaromuxcst 10 —11 kmaccoB pa3pabotana Ha ocHOBe DenepaabHOro
rOCy/IapCTBEHHOTO0 00pa30BaTEeNIbHOTO CTaHJApTa CPEJHEro 00Imero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY O0pa30BaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYnBaeT OBJIQJICHHUE KITFOYCBBIMH KOMIICTCHITUSIMU,
COCTaBJISIFONITUMU  OCHOBY IS CaMOPA3BHUTHS W HEMPEPBIBHOTO 00pa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO Ppa3BUTHUSA
JUYHOCTU 00yYarOIINXCs.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTp ydeOHOTO Kypca Te€OMETpUM Ha YpPOBHE CpPEIHEro oOUIero
oOpa3oBaHusi OOYCIOBJIEHA MPAKTUYECKOM 3HAYUMOCTBHIO METANPEIMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOYyYEeHHs] T€OMETPUU B HAIpPABICHUH JUYHOCTHOTO
pazBuTHs oOydarommxcs, GopMHpOBaHUS (YHKIIMOHATBLHON MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YUYEHUS JIPYTUX yUeOHbIX AUCHUIUIMH. Pa3BuTne y oOyyarommxcs
PaBUJIbHBIX MPEACTABICHUA O CYIIHOCTH U IPOUCXOKJIECHUU T€OMETPUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEAJIBHOIO0 M HWICAIBHOI0, XAPAKTEPE OTPAKEHUS
MAaTeMaTU4YeCKOM HAyKOM SBJIEHUW M TPOLECCOB PEAIBHOIO MHpPA, MECTE
Ir€OMETPUM B CUCTEME HAYK U POJIM MAaTEMAaTUYECKOTO MOAEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalIUXCsl, a TaKKe KadyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaliy B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiseTcs OOHUM M3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, Tak Kak OOECIeYMBAaEeT BO3MOXHOCTh H3Y4YEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOM HANpPaBIE€HHOCTH, TaK U TyMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MPU H3YYCHHHU OOYyYarOIIMMHUCA
MOHSATUMHBIX OCHOB FT€OMETPUU U MTOCTPOCHUU LEMOYKU JIOTHUYECKUX YTBEPKACHUN
B XOJI€ pEUICHUsS TIEeOMETPUYECKUX 3aJady, YMEHHE BBIIBUIaTh M OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PELIEHUU 3a7ad €CTECTBEHHO-
HAY4YHOTI'O L[MKJIa, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTiIX AeATeNbHOCTH uyejoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIMalbHOro ObITHs, (opma
OTPaXXEHUsI OKPY’KAIOIIEr0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U AaKTUBHOTO
npeoOpazoBanusi  jAeiicTBUTENbHOCTH.  OmnepupoBaHuWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BHIbI y4eOHOW UM TPYIOBOW JAEATEIHHOCTH,



ABIIACTCS OOHUM U3 MPOPECCHOHATHHO BAXKHBIX KA4YECTB, MOITOMY aKTyalbHa
3amaya (popmMupoBaHUS y OOYYaIONMMXCS MPOCTPAHCTBEHHOT'O MBINIJICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON ACSITENFHOCTH M0 MHOTHM HAaIPABJICHUSM.

Ilenp ocBoeHuss mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 0O0yueHUss — o0Omeo0pa3oBaTenbHOe U OOLIEKYJIbTYpHOE pa3BUTHE
oOyyJaroruxcst ~ 4yepe3  oOecredyeHWe  BO3MOXKHOCTH  TPUOOPETeHHs U
UCIIOJIb30BAHUSl CUCTEMAaTUYECKHX TE€OMETPUYECKHX 3HaHUN U JCHCTBUH,
CHEeM(PUIHBIX T€OMETPUHN, BO3MOXXHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa3oBaHus
10 CIICIIUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJIHBIM HCIIOIH30BAaHHEM F€OMETPHUH.

[IporpaMmma mno reoMmerpuu Ha 0a30BOM YpOBHE IpeJHA3HayeHa MJis
00ydJaronmxcsi CpelHel MIKOJbI, HEe MCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTro 00miero odpazoBanus. Takum oOpa3zoM, oOyuaromuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHs, CBS3aHHbBIC
co cnenupuKoil TeoOMETpUd M HEOOXOAUMBIC Ui JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTh M3YyUHUTh I'€OMETpHUI0 Ooiee
ri1y0OKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKHUX
3HAHUAX B MPOPECCHOHATBHOMN EATEIHLHOCTH.

JlocTmkeHne 1eMM OCBOCHHS MPOrpaMMBI OOECIIEUMBACTCS pPEUICHHEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMM 3ajadyaMH  OCBOCHHUSA  Kypca
«"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax siBisitoTCSA:

e (opmupoBaHue MNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHUPOBOM

KyJBTYPBI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJlaX BpAICHHS
KaK 0 BRXHEHIINX MATEeMAaTHUYECKUX MOJIEISAX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOUIETO MUPA;

e (opmupoBaHue yMeHHsS paclo3HaBaTb Ha YepPTEkKax, MOJICISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHUS;

e OBJIAJICHUEC METOJAMU PEIICHHUs 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUS OINEPUPOBATH OCHOBHBIMU TOHSTHSIMH O
MHOTOTpaHHHUKaX U TellaX BPAIIeHHs U UX OCHOBHBIMU CBOMCTBaMH;

e OBJAJEHUE  QITOPUTMAMH  PEUICHHWs  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHre yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeJIbHBIC
paccy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ady C
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE  UHTCIUICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydarommxcs, IMO3HABATEIbHON  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOM IPaMOTHOCTH, pEIEeBaHTHOU
F€OMETPUU: YMEHME pPACHO3HABaThb IIPOSBICHUS I'E€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PpEaJbHBIX JKU3HEHHBIX
CUTYallMsIX M MPU HU3YUYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEMl U 3aKOHOMEpPHOCTEH, (HOpMyIupoBaThb HX Ha S3bIKE
Tr€OMETPUH U CO34ABATh I€OMETPUUECKUE MOJEIIH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKANM amnmapar Uil peleHUs IPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, MHTEPIIPETUPOBATH U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaThlI.

OTIUYUTETLHON OCOOEHHOCTBIO MPOTrpaMMbl SBIISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4YeHUs 3aJad, pellaeMblIX Ha YPOBHE
UHTYWUTUBHOTO NO3HAHUSI, U ONpeIeaEHHBIM 00pa3oM opraHu3oBaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pAa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOI'O
MBILIJIEHUS, CTUMYJIUPYET MPOTEKaHWE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JAJIbHEUIIEMY U3YUYEHUIO MIPEAMETA.

[Tpeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CThb TEOPETUYECKUE 3HAHUA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JESITEIBHOCTU. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPEACTABICHUN Y
ydalmxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEUIeHUs 3a4ad Ha
CO3J]aHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHHUE
IPOCTpaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a MPOBOAUTCSA C OMOPOH Ha
HarJsAHOCTh, a OINEepUpPOBaHHE O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HaIJIATHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO CONEPIKAHHUS.

OcHOBHBIE cozepiarelibHble TUHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MHuororpanHukmn», «lIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpenensercss HE TOJBKO IO COIEPXKATEIbHBIM JIMHUAM, HO M II0 TOJaM
o0Oy4eHusl Ha YPOBHE CpelHEro o0uiero oopa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPE3yJbTaTaM
OCBOGHMSI paboyedl MporpaMMbl, pacHpenes€HHbIM [0 rojaM o0O0yuyeHwus,
CTPYKTYpHUpPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJECHHE T'€OMETPUUYECKUMHU
HNOHATUSAMU U HAaBBIKAMM OCYLIECTBIISUIOCH ITOCJIEI0BATEIBLHO U MOCTYNATENbHO, €
COOJII0/IEHUEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
oOIIyI0 CUCTEMY T€OMETPUYECKHX MpPE/ICTAaBICHU OOyYarouuxcs, paclupss u
yrayOusist e€, oOpa3ysi MpOoYHbIe MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reometpuun otrBoauTCs 2 yaca B Heneno B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 AaKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumMHOe pacnonokeHne npsMbIX B IIPOCTPAHCTBE: IEPECEKaroIMecs,
napajuleJibHble M CKpeuuBaromuecs npsaMsie. l[lapamienpsHOCT OpsSMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAIIENBHOCTh TPEX MPIMBIX; MAPAUICIBHOCTh MPSIMOU M TIJIOCKOCTHU. YTJbI C
COHAIIPABJICHHBIMA CTOPOHAMM; YIOJ MEXKAY IMPSIMBIMA B IIPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEM: [apajuIeIbHbIE IJIOCKOCTH; CBOWCTBA
napajjieNbHbIX Iuiockoctel. [lpocreifive mnpocTpaHcTBeHHbIE (QUTypbl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, napaiesaenumnes]; IOCTPOCHUE CEUECHU.

[lepnieHAUKYISPHOCTD MPSIMOM U TUIOCKOCTH: NEPIECHAUKYIAPHBIE NPSIMBIC B
IIPOCTPAHCTBE, IIPSMbBIE MapajuICNIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUJIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJ MEXIY INPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHMHBIM yroJa JBYTPAHHOIO  yrIJa.
[lepieHaAUKYISP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH O IUIOCKOCTH, PACCTOSTHHUE
OT  TpsAMOM 10  IJIOCKOCTH,  TpOeKIus  GUrypel  Ha  IUIOCKOCTb.
[lepneHAUKyYJISIPHOCTh  IUIOCKOCTEM:  NIPU3HAK  IEPIEHIAUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPaX.

MHororpaHHuKu

[loHsITHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yronbHas
pu3Ma; TpaHu U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajieJienune]; 1 ero cBoucrtsa. [lupamupa: n-yronpHas nupamuja, rpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAs U MOJIHASI TOBEPXHOCTHh MUPAMHUIBI; TPaBUIIbHAS U
yceuéHHas nupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOI'PaHHUKHU: TMOHATHE NPABWIBHOI'O MHOI'OTPAHHUKA; IPAaBUJIbHAS IPU3MA U
MpaBWIbHAs TNHUPaAMHUIA; IPaBUJIbHAA TPEYrojbHAs NHUPAMUNA W TPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue O MpPaBWIbHBIX MHOTOIPAHHUKAX: OKTadJIp,
noaeka’Ip v ukocasap. CeueHus npu3Mbl U TUPAMU/IBI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B INHpaMUAax, lapajulelienunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



BrlunciieHre 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AWaroHaliu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TNPSIMOM TMPHU3MBI,
IIOLAJh OCHOBaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM TMPU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTH MPABWIBLHON MUPAMUJIBI,
TeopeMa O IUIomanu yceu€éHHou mnupamuabl. [loHsitue 06 00bEMe. OOBEM
MUPaAMU/JIbI, TPU3MBL.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MMOBEPXHOCTD, oOpasyromue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [{unuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTb, OOpasyrollas MU OCh; IUIOIIA[b OOKOBOM H TOJIHON
MOBEPXHOCTH.

Konunyeckass moBepXHOCTh, 00pa3yromye KOHHYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyC: OCHOBaHME U BepIIMHA, 00Opa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIONHOM TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrollre U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHTp, paaudyc, TUaMeTp; IUIOIIAIb MOBEPXHOCTU CQEphI.
B3anMuoe pacmonoxkenue chepsl U IIIOCKOCTH; KacaTellbHAs TIOCKOCTh K cdepe;
IJI0IAIb ChEpPHI.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMUCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonstre 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Te. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajuienenunena u ciaeactBuss u3 He€. OO0bEM UMIMHApPA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJI.

Ceuennsi mwiMHApa (MapajuielbHO W MEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajijielbHOE OCHOBAHMIO M TPOXOJIAIIEE Yepe3 BEpIIHMHY), CEYCHUS
niapa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty U B pocTpaHcTBe. ClioKEeHUE U BBIYUTAHUE BEKTOPOB.
YMHO)K€EHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTOopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemienue 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBuil JEUCTBUM ¢ BekropaMmu. [IpsMoyrosibHasg cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaum B
KOOpAMHATaX. YTOJd MeEXJy Bekropamu. CKalgpHOE MPOU3BEIECHUE BEKTOPOB.
BrlunciieHre yrioB Mexay NMpSAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIN
METO/I IPU PEIICHUHA T€OMETPUUYECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIC pE3yJIbTaThl OCBOEHHS IMPOTPAMMBI  YIEOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yrOTCS:

I'paxxnanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOHN MO3UIIUNA 00YUYaAIOIIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHl U Tp.), YMEHUEM
B3aUMOJICCTBOBATh C COLUMAIBHBIMA MHCTUTYTAMH B COOTBETCTBUM C MX
GYHKIUSMHA 1 HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOW MICHTUIHOCTH, YBOXKCHUS K
MPOIUIOMY Y HAaCTOAIIEMY POCCUMCKOW MAaTE€MAaTUKU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUUCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJIb30BAaHHMIO ITHUX JOCTH)KCHUN B JIPYTMX HayKaX, TEXHOJOTHsX, cdepax

DKOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;

c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYCCKUM MMPUMEHEHUEM JIOCTH)KCHUIN HAYKH U JICITCIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYTIYIIIETO.

JcTeTHYECKOE BOCITUTAHME:

ACTETUYCCKUM OTHOIIEHHUEM K MHUPY, BKIIIOYAs 3CTETUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHNH, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTHICCKUM acIieKTaM pa3JIMYHbIX BUO0B HCKYCCTBA.

du3nveckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYCCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE IHTaHKE, COAJTaHCHUPOBAHHBIA PEKUM 3aHSATHH U

OT/IbIXa, peryJisipHas busnueckas AKTUBHOCTb); dbusnuecKkoro
COBEpIIICHCTBOBAHUS, npu 3aHATHAX CHIOPTHUBHO-0370POBHTEIHLHOM
JEeSITEIbHOCTBIO.

TpynoBoe BocnnuTranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOW  ACSTENbHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOP
Oynymieit npodeccun U pealn30BbIBATH COOCTBEHHBIE >KU3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY O0Opa3oBaHMUIO U
caMO00Opa30BaHUI0 Ha NPOTSHKEHUM BCEW MXU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH ITPAKTUYECKUX 33/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJ0THYeCKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO SKOJOTUYECKON KYJIbTYpbl, MOHMUMAHUEM BIIHSHUS
COLMAJIbHO-DKOHOMHYECKHUX ITPOLECCOB HA COCTOSHHUE IPUPOJHON M COLMAIBHOU
Cpelbpl, OCO3HAHUEM TJIOOAJBPHOTO  XapakTepa JKOJOTHYECKUX Mpodiiem;
OpHEHTallUE Ha NPUMEHEHUE MaTeMaTUYECKUX 3HAHUM Ui PELICHHs 3a1ad B
00JIaCTU  OKpYXarolled Cpelbl, IJAaHUPOBAHUS MOCTYIKOB M OLEHKH HX
BO3MO’KHBIX ITOCJIEICTBUN JUIsl OKPYKAIOIIEN CPEBI.

IleHHOCTH HAYYHOI'O MIO3HAHMSA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSd HAyKM M  OOIIECTBEHHOM MpaKTUKH, [OHUMaHHUEM
MaTE€MaTUYeCKOM HayKH Kak cgepbl UYeJOBEYECKOH AesTeNbHOCTH, 3TaloB €€
pa3BUTHA WM 3HAYMMOCTH JUIA PAa3BUTHUS LMBWIM3ALMM;, OBJIAACHUEM SI3BIKOM
MaTeMaTUKM M MAaTeMaTUYECKOW KyJIbTypOHW KakK CPEACTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBISATh IIPOCKTHYHO M HCCIEHOBATEIBCKYH JAESITEIBHOCTD
WHJVBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3ysibTaThl OCBOCHHUSI MPOrpaMMbl Yy4EOHOrO MIpeameTa
«MaremaTtuka» XapaKTepU3yOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0eticmeusMU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OeUCMBUSMU.

1)  Vuueepcanvnvie  noznasamenwvnvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOYECCO8 00YYaAowWuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJxCcalowe2o  Mupa,  NpUMeHeHue  102UYeCcKUx,
ucciedo8amenbCcKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABIIATH U XaPaKTEPHU30BATh CYIIECCTBCHHBIC MPU3HAKA MATEMaTHIECKUX
OOBEKTOB, TOHSATUN, OTHOUIEHUH MEXKIY TMOHATUAMH; (OPMYITUPOBATH
OTIpENICICHNUs] ~ TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJaccu(ukanuy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPAaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTE W MNPeoOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE U OTpPULIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIJIOBHBIE;

e BBISBIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX,



npeajaraTb ~ KpUTEPUM IS BBISABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKHU, JIETYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIFOUEHHUI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUH (MpsSMBIE U OT MPOTHUBHOIO), BHICTPAUBATH apryMEHTALUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBI;

e BbIOMpaTh cHOCcOO pemeHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIbKO
BApUAHTOB peELIEHUs, BbHIOMpaTh Hauboiee MNOAXOMAUIMI € Y4ETOM
CaMOCTOSTEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIEA0BATENbCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaupoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBIWBaTh HCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUI0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTO
Oo0OBbEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SBIICHUSMU, TIPOIIECCAMH;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIIIECHUS M BBIBOJIBI MO pe3yjIbTaTaM
MPOBEIEHHOTO HAOIOJICHUS, UCCIEAOBaHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e IPOTHO3MPOBATH BO3MOXKHOE pPAa3BUTHUE IPOLIECCa, a TAKXKE BbIIBUTATh
IIPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIBIATH JACPUIUTH UHPOPMAILIMH, JTAHHBIX, HEOOXOIUMBIX IJIsi OTBETa
Ha BONPOC U JJIs PELICHUS 3aauH;

e BbpIOMpaTh HMHPOPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHUPOBATH WH(OpMAIUIO
pPa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3Iu4HbIX (HOopMax,
WTIOCTPUPOBATh TpadUyecKy;

e OLCHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOATEIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYyHUKamueHvle  Oelicmeus, 0bOecneuusaom

CchOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

OOmenue:



BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBHUU C
YCJIOBHUSIMU M HEJISAMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pPCHHsI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10
XOJy pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JIe 0OCY>KJIeHH 3a7aBaTh BOTPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
POOJIeMBI, peraeMon 3aa4u, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBIATh CBOUM CYXICHUS C CYXKICHHSIMHU JPYTHX
YYaCTHUKOB JHAlIoTa, OOHAPYXUBATh Pa3IMYMe M CXOJCTBO IMO3HIIUN; B
KOPpEKTHOU popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,
MPEACTABIATh  pPE3yJbTaThl  pEIICHHWs  3a7add,  JKCIICPUMEHTA,
UCCJICIOBaHMsI,  TIPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yYETOM 3aJ1a4 MPE3CHTAIMU U OCOOCHHOCTEH ayAuTOPHUH.

CorpyanuyectBo:

3)

NOHMMAaTh W HUCHOJNb30BaTh  IMpPEUMYyIIecTBA  KOMaHIHOM U
WHAMBHUIYaIbHON pabOThI P PELICHUH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPraHHU3alUI0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThes, 00CYKIaTh MPOLECC
U pe3yiabTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykAeHHs, 0OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbDY W HHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMHU 4J€HAMH KOMAaH/bI;
OLIEHUBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

Vuueepcanvnvie  pecynamuenvie  Oetlicmeus, obecneuusaiom

Gdopmuposare cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCMU.
Camoopranusanus:

COCTaBJIATH TUIAH, AITOPUTM PEIICHUS 33a]]a4H, BEIOUPATh CIIOCO0 pelIeHUs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUN ¢ YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TI03HABATEIbHOM pedieKcur Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTaTa pelIeHUs MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MPHU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [EATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENILCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYAHOCTEH;



e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSCHSTH
MPUYUHBI TOCTUKEHUSI WIM HEAOCTHXKEHUSI PE3YJIbTAaTOB JEATEIIbHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMAsi, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS W3 HUX MPU PEUICHUH
r€OMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATHIMU: NAPATIIETBHOCTD U NMEPIEHIUKYISIPHOCTD MPAMBIX
U IIJIOCKOCTEHN.

KnaccuduuupoBaTb B3aUMHOE pacIOIOKEHHE MPSAMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYTPAHHBIA Yroj, FpaHd ABYTPAHHOrO Yyrija,
pedpo IBYrpaHHOrO yIJIa; JUHEHHBIA yroyl JBYrpaHHOIO yTIja; TpajycHas Mepa
JBYTPAHHOI'O yrija.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHMKOB (MHMpaMuja; MpHU3Ma,
IpSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupuuupoBaTb ~ MHOTOrpaHHMKH,  BBIOMpass ~ OCHOBaHUS  AJiA
Kkjaccuukanuy (BBIMYKJIbIE M HEBBINYKJIblE MHOIOTPAaHHUKH, NPABUIIbHBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TapaJUICICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB.

OOBSACHATH IPUHLIMIIBI TIOCTPOSHUSI CEYEHUH, NCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHUs] MHOTOIPDAHHUKOB METOJOM  CJEAOB, BBIIIOJIHATH
(BBIHOCHBIE) IMJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYp: BUL
CBEpXY, COOKY, CHHU3Y.

Pemarp 3a1aun Ha HAXOXKJCHUE TE€OMETPUUYECKUX BEIMUYMH [0 o0pa3lam WiH
aJITOpUTMaM, TPUMEHSS W3BECTHBIE AHAJIUTHUUECKUE METOJbl IMpU PELICHUU
CTaHJAapPTHBIX MATEMaTUYECKUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSHUN MEXIy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM [JO IIJIOCKOCTH, MEKIY
CKpEUIMBAIOIIUMHUCS NPIMBIMH.

Pemarp 3a1aun Ha HaAXOXKJEHUE TE€OMETPUUYECKUX BEIMUYMH 0 o0pa3Lam Wiu
aJITOpUTMaM, TPUMEHSST W3BECTHBIE AHAJIUTHUUECKUE METOJbl IMpU PELICHUU
CTaHAAPTHBIX  MaTEMaTUYECKHUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS TOPSIMBIMH, MEXIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYIPaHHBIX YIJIOB.



Boraucnsate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpuMeHeHueM (GOpMYyJl; BBIUMUCISATH COOTHOIICHHUS  MEXKIY
IUIOMIAASIMU TOBEPXHOCTEH, 00bEMaMU TOI00HBIX MHOTOT'PAHHUKOB.

OnepupoBaTh TOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OChb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekath, mpeoOpa3oBBIBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HAa YepTekax U
pUCYHKaXx.

[IpuMensTy reoMerpuueckue ¢GakThl ISl PEUICHUS] CTEPEOMETPUUYECKUX
3a/a4, MPEANoJararouux HECKOJIBKO IIaroB PEIICHUs], €CJIH YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHaTr mOpocTedMe NPOrPaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOANTE NpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJYyYEHHBIC 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHbBIC
CUTyallUd U TPUMEHATh HW3YUYEHHBIE IOHATHUS B MPOLECCE IOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIMPOBAHHON TpoOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalluM Ha $f3bIKE TE€OMETPUHU, UCCIEIOBaTh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAHUEM T€OMETPUICCKUX TTOHATHI U TEOPEM, anmapara aareophl; pemarhb
IIPAKTUYECKUE 3a]1a4H, CBS3aHHbBIEC C HAX0XKJACHUEM T€OMETPUUECKUX BEJTUYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMU: IWIMHAPUYECKAsS MOBEPXHOCTh, 00pa3yroline
HWJIUHIPUYECKOW  MOBEPXHOCTH;,  IWIMHAP;,  KOHHUYECKas  IMOBEPXHOCTb,
00pa3yrole KOHMYeCKOM MOBEPXHOCTH, KOHYC; cheprueckas moBepXHOCTb.

PacnioznaBath Tena Bpamienus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIAPOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Boruucnate  0o0BEMBI M IJIOIIAAM  TMOBEPXHOCTEHM  TeJl  BpalleHUs,
FEOMETPUYECKUX TEJ C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHHMK WIH TEJO
BpaLCHUS.

BbIunCchsTh COOTHOUIEHUS MEXIY TUIOIIAIMH MOBEPXHOCTEH U 00BEMaMHU
MOJA0OHBIX TEI.



N300paxxath u3ydaemble (PUIypbl OT PYKM U C HNPUMEHEHUEM IPOCTBIX
YepTEIKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YEPTEXKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE JEUCTBUS CIHOXKEHUS BEKTOPOB, BBIYUMTAHUSA BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00JIa/1a10T.

[IpuMeHATh IpaBUIIO NTApaAJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXAY
BEKTOpPaMHU, CKaJISIpHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJspHOEC IIPOU3BEACHUE, PpACKIAAbIBATh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT.

[TpumensaTe reomerpuueckue (axThl ISl PELICHHUS CTEPEOMETPUUECKUX
3a7ay, PEANOJIararoliuX HECKOIBKO 11aroB PELICHHUs, €CJIU YCIOBUSA IPUMEHEHUS
3aJlaHbl B IBHOHM (popMe.

Pemate mnpocreimme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAUHATHOI'O METO/A.

Pemarp 3amaum Ha 0KA3aTeNbCTBO MATEMATHUYECKMX OTHOIICHUH U
HaXO0KJIeHWEe FeOMETPUUECKUX BEJIMYMH 110 o0pa3laM Wi aJlrOpuTMam, MpUMeHss
U3BECTHBIC METO/BI IPU PELICHUH CTAHAAPTHBIX MaTEMATUYECKUX 3a1a4.

[IpumeHaTs mpocredmme OpOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLIECHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaUTE IpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh TOJy4YEHHBbIE 3HAHUS Ha IIPAKTHUKE: aHAJU3UPOBATh DPEaJbHbIC
CUTyallud U IPUMEHATb WU3YYEHHBIC IIOHATUS B IIPOLECCE IIOUCKA PELICHUs
MaTeMaTH4ecKu CHOPMYITHPOBAHHOW MPOOJIEMBbI, MOAEIUPOBATH pPEaJbHBIC
CATyallud Ha A3bIKE T[EOMETPUHU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATUI U TEOpeM, amnapara ajireopsl; perarhb
[IPAKTUYECKUE 3a]a4l, CBA3AHHbIEC C HAXOKICHUEM IT€OMETPUUYECKUX BEITUYMH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMMbl

Bgenenue B CTCPCOMETPHUIO

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN

IlepnieHUKYIAPHOCTD MPSIMBIX U
IJIOCKOCTEN

VYTIibl MEKIY OPSIMBIMU U TUIOCKOCTSIMU
MHororpanHuku
OO0BEMBI MHOTOI'paHHUKOB

[ToBTOpEHME: CeueHUs, paCCTOSHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4yacoB

Bcero

10

12

12

10
11

68

KoHTpoJbHbIe

padoThI

—_ =

JyekTpoHHbIE (U(POBBIE)
o0pa3oBaTe/bHbIE PeCypChl

http://www.int.ru

http://www.int.ru

http://www.int.ru

http://www.int.ru

http://www.int.ru

http://www.int.ru
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11 KITACC

KoanuecTBo 4acoB

HanmeHoBaHMe pa3jeioB U TeM DJIeKTpPOHHBIE (HM(ppPOBbIE)
Ne ni/m KonTpoJbHbie
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI
Tena BpaieHus 12 0 http://www.int.ru
OO0bEMBI TEN 5 1 http://www.int.ru
BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1 http://www.int.ru
IToBTOpenue, 0600IIEHNE, .
P 7 1 http://www.int.ru

cUCTeMaTHU3anusg 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 34 3






IHOYPOYHOE INTAHUPOBAHMUE
10 KVIACC

Ne i/

10

11

12

13

Tema ypoka

OCHOBHBIE TIOHATHSI CTEPEOMETPUHU: TOUKA, IPsIMasi, INIOCKOCTb, IpocTpaHcTBO. [IpaBuna
n300pakeHHs Ha pUCYHKAX: U300pa)keHuUs MIIOCKOCTeH, MapajiebHbIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

IousTus: MEPECCKAIMECS TNIOCKOCTH, MEPECCKAOIIUECS ITPpAMad U IMIIOCKOCTb
IlonsTus: MEPCCCKAIOIHNECS TNIOCKOCTU, MEPCCCKAOIIUECCA ITPpAMad U MIOCKOCTb

3HAKOMCTBO C MHOTOIPaHHUKAMHU, N300pakeHre MHOTOTPaHHMKOB Ha PUCYHKaX, Ha
MIPOEKIIMOHHBIX YepTekax

HauanbHble cBeZieHHs 0 KyOe U mUpaMue, X pa3BEPTKU U Mojaen. CedeHnss MHOTOIpaHHUKOB
HauanbHble cBeZieHHs 0 KyOe U mupamMuje, ux pa3BEPTKU U Mozaeau. CedeHnss MHOTOIpaHHUKOB

[ToHsATHE 00 AKCHOMATUYECKOM ITOCTPOSCHUH CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUH H
CJIEICTBUS U3 HUX

[TonsatHe 00 aKCHOMATHYECKOM MMOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI CTECPCOMETPUHN U
CICACTBUA U3 HUX

[ToHsATHE 00 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHHU: aKCUOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX

[ToHsATHE 00 AKCHOMATUYECKOM ITOCTPOSCHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH H
CJIEICTBUS U3 HUX

Bzaumnuoe PACIIOIIOKCHHUC MIPAMBIX B IIPOCTPAHCTBE: IEPECCKAOIUCCS, [TAPAJUICIIBHBIC U
CKpCHIMBAIOIIHUCCS TPAMBIC

[TapaniaenbHOCTh MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NMapaJuIebHbIE MIPSIMbIE B
MIPOCTPAHCTBE; MaPAIIEIbHOCTD TPEX MPSIMBIX

[TapannenbHOCTh NMPAMBIX U INIOCKOCTEN B pocTpaHcTBe: [lapanienbHOCTh NPAMON U TNIOCKOCTH

KoanuecTBo 4yacoB

Bcero



14
15
16
17
18
19
20
21

22

23
24
25
26
27
28
29
30

31

32

33

34

VYTl ¢ COHANpaBIEHHBIMU CTOPOHAMU

VYroa Mexay NpsIMbIMU B IPOCTPAHCTBE

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

[TapannenbHOCTh MIOCKOCTEN: MapayiebHbIE MIII0OCKOCTH

CaolicTBa napasuieabHbIX MIIOCKOCTEN

[Ipocreiimue mpocTpaHCTBEHHbIE (PUTYPBI HA MIIOCKOCTH: TETpa’ip, KyO, mapaienenumnes]
[Toctpoenue ceuenunit

[Toctpoenue ceuenuit

KonTponbnas pabora no teme "I[Ipsimble U IIIOCKOCTH B ITpocTpaHcTBe. [lapamiensHOCTh MPsMBIX
U IIOCKOCTEH"

IlepnieHIUKyYISIPHOCTD NPSAIMOM U IUNIOCKOCTH: NEPIEHAUKYJIIPHBIE IPSAMBIE B IPOCTPAHCTBE
IIpsimble napauieapbHbIe U IEPIEHIUKYIIIPHBIE K INIOCKOCTH

IIpsimble napasuienbHbIe U NEPIEHANKYJIIPHBIE K IIIIOCKOCTH

[Ipu3Hak nepneHIuKyISIPHOCTH TPSIMOM U IITIOCKOCTH

[Ipu3Hak NeprneHaUKyJIAPHOCTH IPSIMOU U IIIOCKOCTH

Teopema o psAMON NEPICHANKYIISIPHOHN MIIOCKOCTH

Teopema 0 IpsIMOi EPIIEHIUKYJIIPHOM INIOCKOCTH

Teopema 0 IpsAMON NMEPIIEHAUKYIIIPHOM IIIIOCKOCTH

[lepnienuKymsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOH 0
IJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKHU A0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOU 10
MJIOCKOCTH
[lepnieniuKyIslp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSHUE OT NMPSIMOH /10
MIOCKOCTH

HepneHz[HKynﬂp M HAKJIOHHBIC: paCCTOAHHUE OT TOYKH 10 IJIOCKOCTH, paCCTOAHUC OT HpﬂMOI\/JI 0
IIJIOCKOCTH

O S VN SO N

O S VN SO N



35
36
37
38
39
40
41
42
43

44

45

46

47

48

49

50

51

52

53

54

VYIIIBl B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOM U INIOCKOCTBIO

JIByrpaHHbIN yToJ, JUHEHHBINA yToJl JBYTPAHHOTO yIJia

JIByrpaHHBIN YIOJI, TMHEHHBIN yroJl ABYTPAHHOTO yIia

[lepneHIMKyYISPHOCTB IIJIOCKOCTEN: PU3HAK MEPIEHANKYJIIPHOCTH ABYX INIOCKOCTEN
IlepnieHIUKyYIAPHOCTD INIOCKOCTEM: IPU3HAK MEPIICHIUKYJIIPHOCTH IBYX IUIOCKOCTEH
[lepneHIMKyYISPHOCTBD IIJIOCKOCTEN: PU3HAK MEPIEHANKYJIIPHOCTH ABYX INIOCKOCTEN
Teopema o TpEX mePHEHIUKYIISIPAX

Teopema o0 TpEX mEPHEHAUKYIIAPAX

Teopema o TpEX mePHEHIUKYIISIPAX

KonrtponsHas padora no temam "[lepneHauKyIsIpHOCT IPSAMBIX U IUIOCKOCTER" U "YTIIbl MEXIY
IIPSIMBIMU U TUIOCKOCTAMHU"

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U HEBBITYKJIbIC
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOIPaHHUKA

IIpu3ma: n-yronpHas Ipu3Ma; rpaHd U OCHOBAHMUS IIPU3MBI; IpsAMasi U HAKJIOHHAS IIPU3MBI,
OOKOBast ¥ TIOJTHASI TOBEPXHOCTD TPU3MBI

Hapannenennnen, HpHMoerHBHHﬁ napajijieJICnmIie I u €ro CBOlCTBA

[Mupamuga: n-yrojsbHasi mupaMuia, TpaHU 1 OCHOBaHUE TUPAMUIBL; OOKOBas U MOJIHAS
MOBEPXHOCTh MUPAMU/IBL; IPaBUIIbHAS U yCeUEHHAs MUpaMua

IIpaBuIbHBIE MHOTOT'PAaHHUKU: IIOHATHE IIPABWIBHOIO MHOTOTPAaHHUKA; [IPABUIIbHAS IIPU3Ma U
npaBUIbHAS MUPAMU/IA; PABUIIbHAS TPEYTOJIbHAS MUPAMU/IA U IPABHIBHBIN TeTpasap; KyO

[IpencrariaeHue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTAdIP, TOJACKAdAP U UKOCAIP.

CI/IMMeTpI/ISI B IPOCTPAHCTBC: CUMMCTPUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUH B TIMpaMUiax, MapajiCJICuruIcaax, npaBUjIbHbIX MHOTOIPaHHHUKAX

Brraucnenue 3J1eMeHTOB MHOT'OT'PaHHUKOB: pe6pa, AuaroHaliu, yIJbl

[Tnomjaab 60K0BOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSMOI MPU3MBI, IJIOLIAAb OCHOBAHMIA,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOU MPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH NMPABUIBHOM MUPAMUIBI, TEOpEMA O MJIOLIA U

— e e e e e e e



55
56
57
58
59
60
61
62
63
64
65

66

67

68

OOKOBOI TOBEPXHOCTH YCEUEHHOH MUPaMUIIBI
Kontponbnas padota nmo teme "MHororpaHHuKH"

[Tonsarue 06 06BEMe

O06BEM TUpaMUIBI

O0BEM TUPaMHUTBI

O06BEM TUpaMUIBI

O0BEM mupamMuIbI

O0BEM npu3MbI

O0BEM pU3MBI

O0BEM npu3MbI

Kontponbnas padota no teme "O6bEMBI MHOTOTPaHHUKOB"

[ToBTOpeHnue, 06001meHne cucTeMaTru3anus 3Hanuii. [locTpoeHne ceueHnii B MHOTOTpaHHHUKE

[ToBTOpEeHMNE, 06001IEHNE CUCTEMAaTH3allUs 3HAHUN. BhIuncieHe paccTosHUN: MEXy IByMs
TOYKAMHM, OT TOUKH JI0 NPSIMOM, OT TOUKH 10 IFIOCKOCTH, MEKIY CKPELIMBAIOIIMMHUCS IPSIMBIMH
HToroBasi KOHTpOJIbHAsA paboTa

[ToBTOpeHME, 0000IIEHNE cCHCTEeMaTH3allusl 3HaHUW. BerancieHue yrioB: MexmIy

CKpCHIUBAOIUMUCH IIPAMBIMU, MCIKIY HpHMOﬁ H TNIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YTJIOB MCIKAY
IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

— et e e e e ek e e e
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11 KITACC

Ne i/

10

11

12

13
14
15
16

Tema ypoka

Cdepa u map: neHTp, paanyc, AMaMeTp; MIIOMIaab IIOBEPXHOCTH Cepbl

B3aumHoe pacnonoxenne chepsl U TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe; TUIomaas
cepsr

N3o0pakenue chepsbl, mapa Ha iockoctd. CeueHus napa

[{umHApUYeckas MOBEPXHOCTh, 00pa3yoIne NMIHHIPUIECKON IIOBEPXHOCTH, OCh
LHUJIMHAPUYECKON TOBEPXHOCTH

Hununap: ocHoBaHMs 1 OOKOBasi IOBEPXHOCTh, 00pa3yIolias U OCh; MIOMAas OOKOBOM U MOTHOM
IMOBEPXHOCTH

N3o0pakenue mummHapa Ha TIockocTh. Pa3BépTka nunuaapa. Cedenus MUIMHIPA (TUTIOCKOCTHIO,
napayieNbHON WU MEePIEeHANKYISIPHON OCH IUIHH]IPA)

Konnueckas moBEpXHOCTh, 00pa3yIore KOHMYECKOW TOBEPXHOCTH, OCh U BEPIIMHA KOHHYECKON
ITOBEPXHOCTH

Konyc: ocHOBaHMe U BepiInHa, 00pa3yromias U 0Ch; IUIOIIab OOKOBOM U MOTHON MOBEPXHOCTH
VY ceu€HHbIN KOHYC: 00pa3yroIue U BHICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

N300pakenne koHyca Ha ruiockoctu. Pa3BépTka konyca. CedeHus: KOHyca (IUIOCKOCTBIO,
NapajIeIbHOM OCHOBAHHUIO, U IUNIOCKOCTBIO, IPOXOASIIEH YepPE3 BEPILUHY )

KomOunamwmst Ten BparieHuss 1 MHOTOTPaHHUKOB

MHororpaHHHK, OTIMCAHHBIN 0KOJIO cepbl; cepa, BIUCaHHAS B MHOTOTPAHHUK WM B TEJIO
BpalICHUs

[Tousatue 06 00bpEMe. OCHOBHEBIE CBOIICTBA OOBEMOB TEN
O0BéM IMHIIpa, KOHyCa
O0BEM mapa u miomaas chepsl

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEX Ty IJIOLIAASIMU IIOBEPXHOCTEH, 00bEMaMuU

KoanuyecTBO 4acoB

Bcero
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17
18
19
20
21
22

23

24
25
26
27

28

29

30

31

32

33
34

MOJOOHBIX TEJ

Kontponbnas padota mo temam "Temna Bpamenus” u "O6bembl Ten"

BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

CrnosxeHue ¥ BBIYUTAHHE BEKTOPOB

YMHOXKEHUE BEKTOpa Ha YHUCIIO

Pa3nosxeHne BekTopa 1o TpéM HEKOMILIaHAPHBIM BekTopaM. [IpaBuio napamienenunena
Pemrenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUJI IEUCTBUM C BEKTOpaMU

[TpsmoyrosbHas cucreMa KoopJuHaT B mpocTpancTBe. Koopannatsl BekTopa. [Ipocreiinme
3aJ]auu B KOOpJMHATaX

VYron mexay Bekropamu. CKalsipHOE IPOU3BEICHNUE BEKTOPOB
Brruucnenue yrioB Mexy NpsIMBIMH U TIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METO IPH PELLICHUH T€OMETPHUECKUX 3a]ad
Konrpomnsnas pabora no Teme "BekTopsl 1 KOOpAMHATHI B IPOCTpaHCTBE"

[ToBTOpeHme, 0000mIeHNe U cucTeMaTr3amus 3Hannii. OCHOBHBIE (DUTYPHI, (GAKTHI, TEOPEMBI
Kypca TIaHUMETPUN

[ToBTOpenue, 0000MIeHNE U cUcTeMaTH3aus 3HaHUi. OCHOBHBIE (UTYPHI, (DAKThI, TEOPEMBI
Kypca IJIaHUMETPUHI

[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3allus 3HaHUH. 3a7aud TUIAHUMETPUH U METOJIBI UX
peLeHus

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIMS 3HAHUNA. 3a1a91 TJITAHUMETPUH M METOJIbI X
pereHus

[ToBTOpenue, 0000IIeHNE U cucTeMaTH3aus 3HaHui. OCHOBHBIE (DUTYPBI, (PaKThI, TEOPEMBI
Kypca CTepeoMeTprun

HToroBasi KOHTpOJIbHAsA paboTa

[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTU3aIlNs 3HAHNUI

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

—_— e e e e e
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Maremaruka: anrebpa U Hauajla MaTeMaTUYECKOTO aHaIN3a, FEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkunonepHoe oomectBo «M3narenbctBo «IIpocBenienner

1O. A. I'mazkos, U. U. IOauna, B. ®. byty3os ['eomerpus: Pabouas TeTpass.
10 kimacc: mocobue s yJarmuxcsi o0meo0pa3oBaTelIbHBIX YUPEKISHUM. - M.

IIpocsemenue

METOJIUYECKHUE MATEPUAJIBI J1JISA YYUTEJIA
Metoauyeckue pekomeraanuu Kk yaeonuky Aranacsa JI.C. 10-11 kmacchr;

[Toypounoe mianupoBanue k yueounky Atanacsa JI.C. 10-11 xiacchr.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.int.ru/



