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IMNOACHUTEJIBHAA 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 OJHUM U3 TPO(GECCHOHAIBHO BAXXKHBIX KayeCTB, MOATOMY aKTyalbHA
3amaya (popmMupoBaHUS y OOYYaIONMIMXCS MPOCTPAHCTBEHHOT'O MBINIJICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON ACSITENFHOCTH 10O MHOTHM HAIPABJICHUSM.

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 (popmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, pEeIEeBaHTHOU
F€OMETPUM: YMEHHME pPACHO3HABAThb IIPOSBICHUS I'E€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX JKU3HEHHBIX
CUTYallMsIX M MPU HU3YYEHUU 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.



COJEP XAHME 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.



Brlunciienre 31€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TOJHOW 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, OOpasyrolas MU OCh; IUIOMIAJb OOKOBOM H TOJHOMN
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.
B3aunMHuoe pacmonoxxenue 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



KoopauHaTt B mnpoctpaHcTBe. Koopawnater BekrTopa. IIpocreitmue 3amaun B
KOOpAWHATaX. YTOJd MEXIy Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
BrlunciieHre yrioB Mexay NMpSAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIN
METO/I IPU PEIICHUHA T€OMETPUUYECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI' O
INPEIMETA

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW MO3UIIMH 00YUYAOIIETOCS KaK aKTHBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUUCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (hYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIIUSIMHA ¥ HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaXKJaHCKOW UICHTUYHOCTH, YBOXKEHUS K
MPOIILJIOMY Y HACTOSIIIIEMY POCCUHCKOM MaTeMAaTHUKU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJIb30BAaHHMIO ITHUX JOCTH)KCHUH B JIPYTMX HayKaX, TEXHOJOTHsIX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U 1€ TEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHHU, pACCYXICHU;
BOCIPUUMYUBOCTBIO K MATEMaTUYE€CKUM aCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEMaTUYCCKHUE 3HAHUS B
WHTEpecax 370pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE IHTaHKE, COATAaHCUPOBAHHBIM PEKUM 3aHATUH U

OTJIbIXa, perymisipHas busnueckas aKTUBHOCTb); bu3nueckoro
COBEpPIIIEHCTBOBAHU, npu 3aHSATHUAX CIIOPTUBHO-03/I0POBUTEIHHOMN
JEATEIIbHOCTBIO.

Tpynosoe BocnuTanme:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHEM LIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pazauuHbiM  cepamM  NMpOPECCUOHAIBHON  JEATENBHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpILATh OCO3HAHHBIA BBHIOOP
Oyaymeil mnpodeccuu © peann3oBBIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI;



FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTU4ecKoMy oOOpa3oBaHUIO W
caMO0Opa30BaHUI0 Ha NPOTSHKEHUHM BCEW MKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMAaTUYECKON HAIPaBICHHOCTH.

IKOJOTHYECKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO 3KOJOTUYECKON KYJIbTYpbl, MOHMUMAHUEM BIIHSHUS
COLIMAJIBHO-?)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHOW M COLMAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBPHOTO  XapakTepa JKOJOTMYECKUX Mpodiem;
OpUEHTallUe Ha NPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUM NJis pelIeHUs 3a/lad B
00JIaCTU  OKpYXaroleld Ccpelbl, IJAaHUPOBAHUS MOCTYIKOB M OLEHKH HX
BO3MO’KHBIX ITOCJIEICTBUM JUIs1 OKPYKAIOIIEH CPELBI.

IleHHOCTH HAYYHOI'O MIO3HAHMS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MpaKkTUKH, [OHUMaHUEM
MaTEMaTUYeCKOM HayKH Kak cgepbl UYeJOBEYECKOH AEesTeNbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH JUIS PA3BUTHUS LMBWIM3ALUMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOM KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIISITh MPOCKTHYI0 M HCCIEIOBATENIbCKYIO JESITEIIbHOCTD
WHIMBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OelCEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUAMU, YHUBEPCATIbHBIMU Pe2YTIIMUSHBIMU OeliCMBUIMU.

1)  Vuusepcanvuvie  noznaseamenvmvie  Oeiicmsus, — obecneduusaom
Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00YHarWuxcs (0ceoeHue
Memo008  NO3HAHUA  OKPYHCarwjeeo  Mupa;,  NpuMeHeHue  jJ102UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeicTBU:

e BBIABIIATH U XaPaKTEPHU30BATh CYIIECCTBCHHBIC MPU3HAKA MAaTEMaTHIECKHUX
OOBEKTOB, TOHSATUN, OTHONICHWH MEXIY TMOHATUSAMH; (HOPMYITUPOBATH
OTIpENICICHUs]  TMOHSATUW; YCTAaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KJIaCCU(UKAIIMU, OCHOBAaHUS /sl OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W MNPeoOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTpPULIATEIbHBIC, CAMHUYHBIC, YACTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3W |
npoTtuBopeursi B (aKTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHHSIX,



npeajaraTb ~ KpUTEpPUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJBI C HCIIOJB30BAHWEM 3aKOHOB JIOTMKHU, JIETyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

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

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

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIEA0BATENLCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaupoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBIMBaTh HMCKOMOE MW  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
Oo0OBbEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SBIICHUSMU, TIPOIIECCAMH;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIIECHUS M BBIBOJBI MO pe3yjIbTaTaM
MPOBEIEHHOTO HAOIOJICHUS, UCCIAEAOBaHUS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e IPOTHO3MPOBATH BO3MOXKHOE pPAa3BUTHUE IPOLIECCA, a TAKXKE BbIIBUTATh
MPEANOIO0KEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHPOPMAILIMH, JTAHHBIX, HEOOXOIUMBIX IJIsi OTBETa
Ha BONPOC U JJIS PELICHUS 3a]a4H;

e BbpIOMpaTh HMHPOPMALMIO U3  UCTOYHUKOB  PA3IMUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHUPOBATH MH(OpMAIUIO
pPa3TUYHBIX BUJOB U (POPM IMPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, IPEJCTABIATh €€ B Pa3Iu4HbIX (opMax,
WTIOCTPUPOBATH TpadUyuecKy;

e OLEHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOATENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAmMueHble Oelicmeus, obecneyusaom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

OOmenue:

e BOCHOpUHUMATHP H (OPMYIHPOBATH CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU M LIETSIMU OOIIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO



TOYKY 3pEHHSI B YCTHBIX U INUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B X0/ 00CYKJEHU 3a7jaBaTh BOIPOCHI IO CYIIECTBY 00CYK1a€MOU TEMBI,
po0JIeMbl, pelIaeMoi 3a/1a4uM, BbICKAa3bIBATh UJIEU, HALIEJICHHbIE HAa TIOUCK
pELICHMs; COMOCTaBISATh CBOU CYXJIEHUS C CYXKACHHSIMHU JAPYTHX
YYACTHHKOB JUanora, oOHapy>KMBaTh pa3IMuM€ U CXOJCTBO IO3MILMI; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIaCUsl, CBOU BO3PAXKECHHUS;
OPEJCTaBIsATh  pEe3yNbTaTbl  pEUIeHHs  3aJayd,  OKCIIEpUMEHTAa,
UCCJIEIOBAHMSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 33J1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyanu4ecTBo:

3)

MOHMMATh W HWCIOJNB30BaTh  MPEUMYIIeCTBA  KOMaHIHOHM U
WHIMBUIYIBHON pabOThI PHU pEIICHUH YYeOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATH OPTaHMU3AIUI0 COBMECTHOM
paboThI, paclipeeNaTh BUABI PabOT, JOTOBApPUBATHLCS, 00CYKIATh MPOIECC
U pe3yNbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYKIeHHs, OOMEH MHEHHUH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMHU YJE€HAMHU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTECPHUSM,
chOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOJICHUCTBUSI.

Vuueepcanvnuvie  pecynamuenvlie  Oelicmeus, obecneuusarom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U IHCUHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AITOPUTM PELICHUS 3aa4H, BBIOMpaTh CIIOCO0 peleHus
C YYETOM MMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTE,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIECHUN C YYETOM HOBOU
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU II03HABAaTEJIbHON pediekcuu Kak OCO3HaHUS
COBEPLIAEMBIX JIEUCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAJETh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII Ipolecca H
pe3yibTara peleHns MaTeMaTHIeCKOM 3a/1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€ATEIIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENHCTB, TAHHBIX, HAWIEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTH)KEHUS WIM HEIAOCTWKCHUSA PE3YJIbTAaTOB IEATEIBHOCTH,
HAXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



INPEJMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath MOHATUSIMU: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[TpuMeHsTh aKCMOMBI CTEPEOMETPUM M CIEJCTBHUS U3 HHUX MPU PEIICHUU
Tr€OMETPUYECKUX 3a71aY.

OnepupoBaTh MOHATHSIME: MTAPATUICTLHOCTh U MEPIIEHIUKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEM.

KnaccudunmpoBath B3aMHOE pPACIOJOKEHHE MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: IBYTPAHHBIA YroJj, TPaHW ABYTPAHHOTO Yria,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JIBYTPAHHOTO YTIJIA; TpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATHUSMU: MHOTOIPAHHMK, BBIMYKIbIA M HEBBITYKJIIBIH
MHOTOT'PAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIbLHBI MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIBIl MHOTOTPAHHHMKOB (MMHMpaMua; TpHU3Ma,
MPSIMOYTOJIEHBIN TTapaJIIeNICTHIIe T, KyO).

KnaccudunmpoBare ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHUS IS
kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOIOTPAaHHUKH, TPABUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIC U HAKJIIOHHBIC MPU3MBI, TTapaJUICICITUIICBI ).

OmnepupoBaTh MOHATUSMHU: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYEHUH, UCTIONB3YS METOJ] CIICIOB.

Ctpoutrh ceyeHUss MHOTOIPAHHUKOB METOJOM  CJEAOB, BBINOJHATD
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXy, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKICHUE TEOMETPUUECKIUX BEIMYMH 10 00pa3iaM Hin
QITOPUTMaM, TIPUMEHSSI W3BECTHBIC AHAIUTUYECKUE METOJbl TPU PpEHICHUU
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a]lad Ha BBIYMCIECHUE PACCTOSHUN MEXAY IBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO IIOCKOCTH, MEKIY
CKPENTUBAIOIIUMHUCS TPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJICHUE TEOMETPUUECKIUX BEJIMYUH 10 00pa3iaM Hin
QITOPUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYECKUE METOJbl TPU PEHICHUH
CTaHAAPTHBIX  MaTEeMaTHYECKHUX 3aJlad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPENTUBAIOIIUMHUCS TPSIMBIMH, MEXKIYy TPSIMOM M  IUIOCKOCTBIO, MEXKIY
TJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boraucnsate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
nupamMpza) ¢ OpuMeHeHueM (GOpMyJ; BBIUUCIATH COOTHOIICHUS MEXKIY
IUIOLIAASIMU TTOBEPXHOCTEH, 00bEMaMU TOI0OHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh MOHATHSIMH: CHMMETPUS B IPOCTPAHCTBE;, IIEHTP, OCh H
IJIOCKOCTh CHMMETPHUU; IEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPHI.



W3Bnekatp, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpPeACTABICHHYIO HAa YepTekax U
pUCYHKaXx.

[TpumensaTe reomerpuueckue (axThl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEAnoJararlinX HECKOJIbKO IIaroB PEUIEHUs, €CIIU YCIOBUS TPUMEHEHUS
3aJaHbl B IBHOH (opme.

[IpumeHaT, mpocTedMe NPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBOONTE HpPUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HH, PACTIO3HABATH IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMEHATh TOIMY4YEHHBIE 3HAHHS HA IIPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud U MPUMEHATb W3YUYEHHBIC IIOHATUS B IPOLECCE IOUCKA PELICHUSA
MaTEeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pealbHbIC
CUTyallUh Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh NOCTPOCHHBIE MOJENU C
UCTIOJIb30BaHUEM T€OMETPUUCCKUX MOHATHI U TEOpeM, amnmapara aireOpsl; pemarhb
IIPAKTUYECKUE 3a]1a4H, CBS3aHHbBIC C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYHH.

11 KIIACC

OnepupoBaTh MNOHATUSIMHU: LUIUHAPUYECKAs MMOBEPXHOCTh, 0O0pa3yroliue
HWJIUHIPUYECKOW  MOBEPXHOCTH;,  IWIMHAP,  KOHHUYECKas  IMOBEPXHOCTb,
00pa3yrole KOHMYeCKOM MOBEPXHOCTH, KOHYC; cheprueckas moBepXHOCTb.

PacnioznaBath Tena BpamieHus (IWInHApP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccuduumpoBats B3auMHOE pacrosioxkeHue chepsl U MI0CKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBaHUE CErMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucnate  0o0BEMBI M IJIOIIAAM  TMOBEPXHOCTEH  TeJ  BpalleHUs,
FEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHHWK WA TEJO
BpalICHUS.

BbIyucisaTh COOTHOIIEHUS MEXAY IUIOMIAISIMHU MOBEPXHOCTEH M 00BEMaMu
NMOA0OHBIX TEI.

N3o0paxate uszydaeMble (PUTYpbl OT PYKM U C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInonHsATh (BRIHOCHBIE) IJIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAILCHHUS.



W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (PUTypax, MPEJICTAaBICHHYIO Ha YEpTEXKax U
PUCYHKaX.

OnepupoBaTth MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JOEHCTBUS  CIOKEHHMS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMU OHU 00J1a/1a10T.

[IpuMeHATh IpaBUIIO NTApAJUICIICIIAIIEA.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXAY
BEKTOPAMH, CKASIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, paCKIaJbplBaTh BEKTOp II0 JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumenaTs reomerpuueckue (HakTbl IS PEUICHHS CTEPEOMETPUUYECKHUX
3a/1a4, NpEeAIoaraloluX HECKOIbKO [Iar0oB PEIICHMS, €CIIU yCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOHM (opMe.

Pemate mpocreimne reoMeTpuyecKue 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOA.

Pemarp 3amaum Ha A0KA3aTeNbCTBO MATEMATHYECKMX OTHOIICHUH U
HaXO0)KJIEHUEe F€OMETPUUECKUX BEJIMUMH 110 o0pa3laM Wi aJlrOpuTMam, IpUMEHss
W3BECTHBIE METO/bI IPHU PELIEHUH CTAHAAPTHBIX MATEMATUYECKHX 3a1a4.

[IppuMeHATP NpoOCTEHIIME INPOrPAMMHBIE  CpPEACTBA M IJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBOoaUTE HpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HH, PaCIIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMEHATh TMONMY4YEHHBIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyallUH W IIPUMEHATh HW3YYCHHBIC IIOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYIMPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUM Ha sA3bIKE T'E€OMETPHM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATUI U TEOpeM, amnapara ajireopsl; perarhb
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TemaTnuyeckoe NVIAaHNPOBaHNE € YKA3aHMEM KOJMYECTBA aKaJAeMHYeCKHX YaCOB, OTBOJUMBIX HA OCBOCHHE KaK/A0il TeMbl y4eOHOI 0
KYPCa M BO3MOKHOCTb HCII0JIb30BAHHUS 110 ITOM TeMe 3JIeKTPOHHBIX (HM(POBHIX) 00pa3oBaTeJIbHBIX PeCypcoB

10 KIIACC
Ne HanmeHoBaHMe pa3e/ioB U TeM
n/n NPOrpamMMbl
1 BBeneHue B ctepeoMeTpuio
) [IpsiMbIe U TIIIOCKOCTH B MTPOCTPAHCTBE.
[TapanaenbHOCTh NPSMBIX U MIOCKOCTEN
3 [lepnieH IUKyYISAPHOCTD MPSMBIX U
IIJIOCKOCTEN
4 VYTribl MeXIy NPSMBIMU U TUIOCKOCTSIMHU
5 MHOrorpaHHuKu
6 O0BEMBI MHOTOTPAaHHUKOB
7 [ToBTOpEHUE: ceueHus, paCCTOSTHUS U YTJIIbI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

10

12

12

10

11

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTbI

DJICKTPOHHBIE
(uudgposrbie)
o0pa3oBaTte/ibHbIE

pecypcsbl

but6mmoreka [JOK
https://m.edsoo.ru/1¢209e37

but6mmoreka [JOK
https://m.edsoo.ru/1¢209e37

bubnuoreka [JOK
https://m.edsoo.ru/1¢209¢e37

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubmuoreka [JOK
https://m.edsoo.ru/1¢209¢e37

bubmuoreka [JOK
https://m.edsoo.ru/1¢209e37

but6mmoreka [{OK
https://m.edsoo.ru/1¢209e37




11 KIIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbI

Tena BpaieHus

O0BEMBI TENI

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTH3aI[|sl 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoandecTBO yacoB
Beero I)C;);I:T[::nbﬂble ;E:;:ii?quKHe
12
S 1
10 1
7 1
34 3 0

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmnoreka LIOK
https://m.edsoo.ru/1¢209¢e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e37




Ne
n/n

ITHOYPOYHOE INTAHUPOBAHMUE
10 KVIACC

Tema ypoka

OCHOBHBIE TIOHATHSI CTEPEOMETPUHU: TOUKA,
npsiMasi, INIOCKOCTb, IpocTpaHcTBO. [IpaBuna
n300pakeHus Ha PUCYHKaX: U300paXeHus
IUIOCKOCTEH, MapajeNbHbIX MPSAMBIX (OTPE3KOB),
CEpeIUHBI OTPE3KaA

IonsTus: NEPECCKAOIMECA IMIOCKOCTH,
nepeCceKaroImurecs npamas U rniI0CKOCTb

IlonsTus: NepeCCKaromurecs rmiIoCKoCTH,
nepeCceKaromurecsd npamas U rnji0CKOCTb

3HaKOMCTBO C MHOTOTpaHHUKaMU, N300pakeHne
MHOT'OTPaHHUKOB Ha PUCYHKaX, Ha
MPOEKIIMOHHBIX YEePTEkKAX

HavanbHble cBeneHus o kyoe u nupamue, ux
pa3BépTku U Mojenu. CeueHrss MHOTOTPaHHUKOB
HavanbHble cBesieHus o Kyoe u nupamuae, ux
pa3BépTku U Mojenu. CeueHus MHOTOIPaHHUKOB
[TonsTHE 06 aKCHOMAaTUYECKOM MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

[TonsTre 06 akcMHOMaTUYECKOM MOCTPOCHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U

Koan4yecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
H3YYeHUS

DJICKTPOHHBIE

uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bubmnoreka [IOK
https://m.edsoo.ru/aecc77cd

bubmnoreka [IOK
https://m.edsoo.ru/2d8a9¢99

bubmuoreka [{OK
https://m.edsoo.ru/db685e73

bu6mmoreka [IOK
https://m.edsoo.ru/a63959ed

bubmnoreka [IOK
https://m.edsoo.ru/b30dff38

bu6mmoreka [JOK
https://m.edsoo.ru/3d8ffd32

bubmuoreka [{OK
https://m.edsoo.ru/Occ5cdfe

bu6mmoreka [IOK
https://m.edsoo.ru/239¢8cb4




10

11

12

13

14

15

16

17

18

19

CJIICACTBHUA U3 HUX

[TonsaTHE 00 aKCHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM OCTPOCHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX

B3anMHOE pacnosioxKeHUe NpsIMbIX B
IIPOCTPAHCTBE: NEPECEKAIOIINECs,
napaulesibHbIe U CKPEIIMBAIOIINECS IPSIMbIE
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: NapaljIeNIbHbIE NPSMBIE B
IIPOCTPAHCTBE; NAaPAJIENIBHOCTD TPEX MPSIMBIX

[TapannenbHOCTh NMPSIMBIX U MIIOCKOCTEN B
npoctpanctBe: [lapannenbHOCTh MpsSAMOit 1
TJI0CKOCTH

VYTIBl ¢ COHaNpaBlIeHHBIMU CTOPOHAMU
VYros Mexay NpSMbIMU B IPOCTPAHCTBE

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

HapaJ'IJ'ICJIBHOCTL MJIOCKOCTEH: napaJlICJIbHBIC
IIJIOCKOCTH

CsoiicTBa IapajICJIbHBIX IIOCKOCTEH

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, mapaienenures]

bubmnoreka [IOK
https://m.edso0.ru/65c6b106

bu6moreka [JOK
https://m.edsoo.ru/258fc245

bubmuoreka [{OK
https://m.edsoo.ru/1a2520f6

bu6mmoreka [IOK
https://m.edsoo.ru/93ad36b3

bubmnoreka [IOK
https://m.edsoo.ru/ee1d19b9

bubmnoreka [IOK
https://m.edso0.ru/9f4071b9

bu6mmoreka [IOK
https://m.edsoo.ru/fe733862

bubmuoreka [{OK
https://m.eds00.ru/2935a9a0

bu6mmoreka [IOK
https://m.edsoo.ru/2el1 8255

bu6mmoreka [IOK
https://m.edsoo.ru/e504d656

bubmnoreka [IOK
https://m.edsoo.ru/4a28dc02




20

21

22

23

24

25

26

27

28

29

30

31

32

[Toctpoenue ceuenuit

[Toctpoenue ceuenuit

Kontponbnas padota o teme "[Ipsimbie u
IIJIOCKOCTH B IIpocTpaHcTBe. [lapamiensHoCcTh
MPSAMBIX U IUIOCKOCTER"

IleprieHIUKYIAPHOCTD NPSMOM U IUIOCKOCTH:
NIEPIEHIUKYJISIPHBIE MIPSIMbIE B IPOCTPAHCTBE
[Ipsimble napasuienbHble U NEPIEHIUKYJISPHBIE K
IJIOCKOCTH

[Ipsimble napasuienbHble U NEPIEHIUKYISIPHBIE K
IJIOCKOCTH

[Ipu3Hak neprneHauKyJISPHOCTH IPSIMOU U
IJIOCKOCTH

[Ipu3Hak nepneHIuKyIIPHOCTH IPSIMOU U
IJIOCKOCTH

Teopema o npsiMO NTEPIIEHAUKYIIIPHOU
IJIOCKOCTH

Teopema 0 npsIMOM NEPIIEHAUKYIIIPHOU
IJIOCKOCTH

Teopema o mpsMON NEPIICHANKYISPHON
IJIOCKOCTH

[lepnieHIuKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10
IJIOCKOCTH

[lepnieHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10

bu6moreka [JOK
https://m.edsoo.ru/1d434d0f

bu6moreka [JOK
https://m.edsoo.ru/ec26fe5d

bu6moreka [JOK
https://m.edsoo.ru/9a0a9e56

bubmuoreka [{OK
https://m.edsoo.ru/b19f6as5d

bu6mmoreka [IOK
https://m.edsoo.ru/0acl1c95

bu6moreka [JOK
https://m.edsoo.ru/ba545966

bubmuoreka [{OK
https://m.edsoo.ru/f85bfc46

bubmnoreka [IOK
https://m.edsoo.ru/79165d15

bu6mmorexa [JOK
https://m.edso0.ru/635¢5087

bubmuoreka [{OK
https://m.edsoo.ru/bd3745{8

bubmnoreka [IOK
https://m.edsoo.ru/7d18834b

bu6mmoreka [JOK
https://m.edsoo.ru/33¢477d3

bubmuoreka [{OK
https://m.edsoo.ru/66fefadd




33

34

35

36

37

38

39

40

41

42

43

44

IIJIOCKOCTH

[lepnienuKyIsip ¥ HAKJIOHHBIE: PACCTOSHUE OT

TOYKH OO IIJIOCKOCTHU, PACCTOSAHUE OT HpHMOﬁ J0

IINTOCKOCTH

[lepnieHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT

TOYKH OO IIJIOCKOCTHU, PACCTOSAHUEC OT Hpi[MOﬁ J0

IIJIOCKOCTH

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMON U
IJIOCKOCTBIO

JIByrpaHHbIN yroJl, TMHEUHBIA yIOJl
JBYTPaHHOIO yria

JIByrpaHHBIN yroJI, TMHEHHBIN yIroil
JBYTPaHHOI'O yria

[lepneHAMKYIAPHOCTD INIOCKOCTEMN: MIPU3HAK
MEPIIEHANKYISAPHOCTU ABYX IIIOCKOCTEU

[leprieHAUKYISIPHOCTH MIIOCKOCTEN: PU3HAK
NEePIEHANKYISIPHOCTH JBYX IJIOCKOCTEN

[TepnieHAMKYIAPHOCTD MIOCKOCTEMN: MIPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IIOCKOCTEN

Teopema o0 TpEx nepHeHANKYISIPAxX

Teopema o Tpéx nepneHAUKyIIpax

Teopema o Tpéx nepneHAUKyIsIpax

KontponbHas paboTa mo TemMam

"TlepneHaUKYJISPHOCTD NPSIMBIX U TNIOCKOCTEN"

1 "Y1l MEXIY NPSAMBIMU U TJIOCKOCTAMU"

bubmnoreka [IOK
https://m.edsoo.ru/a5Sb7b8e3

bu6moreka [JOK
https://m.edsoo.ru/dbee22bc

bubmuoreka [{OK
https://m.edsoo.ru/6b61b2b4

bu6mmoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bu6mmoreka [JOK
https://m.edsoo.ru/c7¢777ed

bubmuoreka [{OK
https://m.edsoo.ru/ec3e2da3

bu6mmoreka [IOK
https://m.edsoo.ru/ed9e2a8e

bu6mmoreka [JOK
https://m.edsoo.ru/ba75dc57

bu6moreka [JOK
https://m.edsoo.ru/e4972cdc

bu6moreka [JOK
https://m.edsoo.ru/52188a7d

bubmnoreka [HOK
https://m.edso0.ru/91246736

bubmnoreka [IOK
https://m.edsoo.ru/5b971ef3




45

46

47

48

49

50

51

52

ITonsaTre muoOr OrpaHHUKa, OCHOBHBIC 3JICMCHTLI

MHOI'OTPaHHUKA, BBIITYKJIbIE U HEBBIITYKJIBIE
MHOI'OTPaHHUKH; pa3BEPTKAa MHOTOI'PaHHHKA

[Ipu3ma: n-yrospHas npu3ma; rpaHu 1
OCHOBAHHS PU3MBI; MIPsIMast U HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS IOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, NpAMOYTOJIbHBII
napasuieNienumne/ U ero CBocTBa

[InpamMua: n-yrojgpHas MUpaMuIa, TPAHU U
OCHOBAHUC THUPaAMUIBI; OOKOBasI U TOJIHAas
[IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCedu€HHAs MUpAMHUIA

HpaBI/IJ'II)HBIe MHOTI'OIrpaHHUKH: IIOHATHUC
IIPaBHUJILHOIO MHOTOT'paHHHKA; IIpaBUJIbHAA
IIpU3Ma U NpaBWIbHAs MUPAMUJA; IPABUIIbHAS
TPEyToJIbHas MMPAMUA U TPaBUIIbHBIN
TeTpa’ip; Kyo

[IpencraBieHue o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa’p, 10AEKadIp U
UKOCAdIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, IIPSAMOH, INIOCKOCTH.
DneMEHTbl CAMMETPUH B TUpaMUax,
napajuiejenuIeax, NpaBuiIbHbIX
MHOI'OTPaHHHUKAX

Bbruncnenue 31eMeHTOB MHOTOTPAHHUKOB:
pEOpa, AMaroHanu, yrisl

bubmuoreka [{OK
https://m.edsoo.ru/2d24e873

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

bubmnoreka [HOK
https://m.edsoo.ru/8a7be683

bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0as

bu6moreka [JOK
https://m.eds00.ru/074c8865

bu6moreka [JOK
https://m.edsoo.ru/a0fdd5bf

bubmuoreka [{OK
https://m.edsoo.ru/b9e777d9

bubmuoreka [JOK
https://m.edsoo.ru/6¢cdbecef




53

54

55

56

57

58

59

60

61

62

63

64

65

[Tnomans 60KOBOI MOBEPXHOCTH U TOJHOM
IIOBEPXHOCTHU MPSIMOM IIPU3MBI, IUIOIIA/b

OCHOBAHHUIH, TeopemMa 0 OOKOBOH MOBEPXHOCTH

MPSAMOM IPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTU U MOBEPXHOCTH
IIPaBUIILHON ITUPAMUBIL, TEOPEMA O IUIOLIAN
OOKOBOI TOBEPXHOCTH YCEUEHHOMN MUPaMUIBI

KontponbHas padota o teme
"MHororpasHHuku"

[TonsiTue 06 06bEMe
O0BEM TUpaMUIBI
O0BEM TUpaMuIbI
O06BEM nupamMuIbI
O06bEM upamMuIbl
O06BbEM pU3MBI
O06BEM IpU3MBI

O06BEM IpU3MBI

Kontponbras padota o teme "O0bEMBI
MHOTOTpaHHUKOB"

[ToBTOpEeHME, 0000IIIEHNE CHCTEeMAaTH3AITUS

bubmuoreka [{OK
https://m.edsoo.ru/37d84157

bubmuoreka [{OK
https://m.edso0.ru/5603e30b

bubmnoreka [HOK
https://m.edsoo.ru/a95f5¢04

bubmnoreka [IOK
https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
https://m.edsoo0.ru/235171b3
bu6mmoreka [IOK
https://m.edsoo.ru/f47dfefd
bubmuoreka [{OK
https://m.edsoo0.ru/79¢10312
bubmuoreka [{OK
https://m.edsoo.ru/2faadc3f
bu6mmoreka [JOK
https://m.edsoo.ru/79853608
bubmnoreka [IOK
https://m.edsoo.ru/1€053890
bubmnoreka [IOK
https://m.edsoo.ru/482d3f51

bubmnoreka [IOK
https://m.edsoo.ru/28a6573c¢

bu6mmoreka [JOK
https://m.edsoo.ru/098bedad




66

67

68

3HaHuil. [locTtpoeHne ceueHnii B MHOTOIpaHHUKE

[ToBTOpEeHME, 0000IIIEHNE CHCTEeMAaTH3AITUS
3HaHUW. BeruucieHne paccTOAHUN: MEXKITY
JIBYMS TOYKaAMU, OT TOYKH J0 IPSIMOH, OT TOUKH
710 TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS
IpsAMBIMUA

HtoroBas KOHTpoJbHAsA paboTa

[ToBTOpEeHME, 0000IIIEHNE CHCTEeMAaTH3AITUS
3HaHWi. BbIunciienue yrios: Mexy
CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXTY TPSIMO
U IIJIIOCKOCTBIO, I[ByrpaHHI:IX erIOB, YI‘J'IOB
Me)KI[y IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

bu6mmoreka [IOK
https://m.eds00.ru/56765e8b




Ne
n/n

11 KIIACC

Tema ypoka

Coepa u map: HeHTp, paauyc, T1aMeTp;
TUTOIIA/(b TIOBEPXHOCTH CEphI

B3anmMHoe pacrionoskeHne cepbl U TIOCKOCTH;
KacaTelbHasl INIOCKOCTh K cepe; IIIomaib
chepnl

N3o6pakenue cgepsl, 11apa Ha IIOCKOCTH.
Ceuenus mapa

[Hunuuapuyeckas IOBEPXHOCTh, 0Opasyoue
LWINHAPUYECKOM MOBEPXHOCTHU, OCh
LMIMHIPUYECKON TOBEPXHOCTH

HunuHap: ocHOBaHUS ¥ OOKOBAs IOBEPXHOCTD,
o0pa3syolasi ¥ OCh; IO, OOKOBOM M MOTHOU
MOBEPXHOCTH

N300paskeHne NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CeyeHus HUIMHIpA
(MII0CKOCTBI0, apaJICIbHONW WIIN
NEePIEeHAUKYIISIPHON OCH LIUIIUHIPA)
Konnueckasi moBepXHOCTh, 00pa3yroime
KOHUYECKOW MMOBEPXHOCTHU, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

Konyc: ocHoBaHue 1 BepiuHa, oOpasyronias u
0Cb; TUIOIAAb OOKOBOM U MOJIHOM MOBEPXHOCTH

VYceu€HHbIil KOHYC: 00pa3yronue U BhICOTA;

KoanuyecTBO 4acos

Bcero

KonTpoJsbHble
padoThI

IIpakTHYecKue
padoTbI

JlaTa
H3YYCeHUS

JIEKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/ibHbIE

pecypcebl

bubmnoreka [IOK
https://m.edsoo.ru/0341bc2b

bu6mmoreka [JOK
https://m.edsoo.ru/bed12a43

bubmuoreka [{OK
https://m.edsoo.ru/bc15f72

bu6mmoreka [IOK
https://m.edsoo.ru/6054b8c1

bubmnoreka [IOK
https://m.edsoo.ru/188f6216

bu6mmoreka [JOK
https://m.edsoo.ru/016e25eb

bubmuoreka [JOK
https://m.edsoo.ru/c94ba09b

bubmuoreka [{OK
https://m.eds00.ru/897dd3b2

bu6mmoreka [IOK




10

11

12

13

14

15

16

17

18

19

20

21

OCHOBaHMS U OOKOBast IOBCPXHOCTDH

N3o0paxkeHnue KoHyca Ha IIIOCKOCTH. Pa3BEpTka
KoHyca. CeueHus KOHyca (TI0CKOCTHIO,
napaienbHOM OCHOBAHUIO, U TUNIOCKOCTBIO,
MPOXOIAIICH Yyepe3 BepUINHY)

KOM6I/IHaHI/I${ TCJI BpalllCHUS 1 MHOT'OT'PAHHHUKOB

MHororpaHHuK, OMMCAaHHBIN OKOJIO Cepshl;
ctepa, BIMCaHHAss B MHOTOTPAHHUK HIIA B TEJIO
BpaIICHUS

Ilonsatue 06 00bEMe. OCHOBHEIC CBOMCTBA
00BEMOB Tel

O06bEM IUIMHApa, KOHYCa

O06BEM 1rapa u TIomaas chepsl

[TonoOuebIe Tena B npocTpancTBe. COOTHOIICHUS
MEXTy TUTOIIAIIMU TTOBEPXHOCTEH, 00bEMaMHu
MOIOOHBIX TEI

KonrtpomnsHas padora no temam "Tena
Bpamenus" u "O0beMbl Ten"

BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE
CnoxeHue ¥ BbIYUTAaHHUE BEKTOPOB

YMHOKEHUE BEKTOPA HA YUCIIO

PasnosxeHne BekTopa 1o TpéM HEKOMIUIAHAPHBIM

https://m.edsoo.ru/1468bab3

bubmnoreka [IOK
https://m.edsoo.ru/Obdelbe8

bubmnoreka [IOK
https://m.edsoo.ru/3cefl0e5

bubmnoreka [IOK
https://m.edsoo.ru/0b136158

bu6mmoreka [JOK
https://m.edsoo.ru/26a03{b7

bu6mmoreka [JOK
https://m.edsoo.ru/5513d87b

bu6mmoreka [JOK
https://m.edsoo.ru/d189bde2

Bbu6mmoreka [JOK
https://m.edsoo.ru/810cfleb

bubmuoreka [{OK
https://m.edsoo.ru/4a33a8ab

bubmuoreka [{OK
https://m.edsoo.ru/5caefclb
bubmuoreka [{OK
https://m.edsoo0.ru/23f4f089
Bbu6mmoreka [JOK
https://m.edsoo.ru/dee379¢b

bu6mmoreka [JOK




22

23

24

25

26

27

28

29

30

31

32

BekTopam. [IpaBuio napamuienenunena

Pemenue 3aiay, cBsI3aHHBIX C MPUMEHEHUEM
MpaBWI ICUCTBUM C BEKTOpAMH

KoopanHaTHO-BEKTOPHBIN METO/ IIPU PELICHNUN
F€OMETPUUYECKUX 3a/1a4

[IpssmoyrosbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopauHaTel BEKTOpA.
IIpocreitmume 3aga4u B KOOpAMHATAX

VYron mexay Bekropamu. CKalasipHOE
MIPOU3BEICHNE BEKTOPOB

Brruucnenue yrioB Mexly IpsIMbIMUA U
IIJIOCKOCTSIMU

KonTponbHas pabota o Teme "BekTopsl u
KOOpJUHATHI B IPOCTpaHCcTBE"

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHui. OCHOBHBIE PUTYPBHI, (PAKTHI, TEOPEMBI
Kypca IIaHUMETPHUU

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHui. OCHOBHBIE (PUTYPHI, (HaKThI, TEOPEMBI
Kypca TIaHUMETPHA

[ToBTOpeHmEe, 0600IIEHNE U CHCTEMATH3AIUS
3HaHUH. 3a7a4M TUIAHUMETPUU U METOBI UX
penIeHus

[ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3alus
3HaHUH. 3aJa4M NIAHUMETPUU U METOBI UX
penieHus

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HaHuid. OCHOBHBIE PUTYPBHI, (PAKTHI, TEOPEMBI

https://m.edsoo.ru/a28fd74e

bubmnoreka [IOK
https://m.edsoo.ru/5a827900

bubmuoreka [{OK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [IOK
https://m.edso0.ru/48db7058

bubmnoreka [IOK
https://m.edsoo.ru/725effc4

bubmuoreka [JOK
https://m.edsoo.ru/8efbe78e

bu6mmoreka [IOK
https://m.edsoo.ru/77¢22fc5

bubmnoreka [IOK
https://m.edsoo.ru/1780basd

bu6mmoreka [JOK
https://m.edsoo.ru/078cd184

bu6mmoreka [JOK
https://m.edsoo.ru/7491efe0

bubmuoreka [{OK
https://m.edsoo.ru/4dffda97

bubmnoreka [IOK
https://m.edsoo.ru/74b2ad91




Kypca CTepeOMETpHU

bu6mmoreka [IOK
33 14 0 1 1
TOroBad KOHTpOJIpHAA pabota https://m.edsoo.ru/ec24dfc?
14 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3aUs 1 bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/f465d10e

OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 0
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