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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma ydebHOoro kypca «l'eomerpus» 06a30BOro ypoBHS s
obyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaibHOro
roCyJapCTBEHHOTO 00Pa30BaTEIHPHOTO CTaHIApTa CPeIHEro ooImero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4eCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanust nporpamMbl 00ecieurBaeT OBJIAJICHUE KIIOUYEBBIMU KOMIIETCHIIUSIMH,
COCTaBJISIIOIIMMU OCHOBY JUISI CaMOPa3BUTHSI W HEMPEPHIBHOIO 0OOpa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U II03HABATEIILHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIINXCS.

HEJAU U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueOHOro Kypca TeOMETpUH Ha YPOBHE CpPETHEro OOIIero
oOpa3zoBaHusi OOYyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METANpPEAMETHBIX U
IPEIMETHBIX PE3YJbTATOB OOYyYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTusa oOydaronuxcsi, (GopMupoBaHUsS (PYHKIIMOHAIBHOM MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHHUS JAPYTUX yU4eOHBIX TUCHUILIMH. Pa3BuTHe y oOyuaronmxcs
MPABWIBHBIX MPEACTABICHUM O CYIIHOCTH W TMPOUCXOXKICHUU TE€OMETPUUYECKUX
a0CTpaKkInii, COOTHOUIEHUH PEAJTbHOTO W HJICAJTBbHOTO, XapaKTepe OTpPaKEHUs
MAaTEMaTH4YEeCKOW HAyKOW SIBJICHMA M TMPOLECCOB PEATbHOTO MHUpPa, MECTE
Tr€OMETPUN B CUCTEME HAYK U POJIM MATEMATHYECKOTO0 MOJEINPOBAHUS B HAYYHOM
MO3HAHWU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
y4YalllMXxcsi, a TaKKe KayeCTB MbILIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisiercs OOHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETrO
oOmero oOpa3oBaHMs, TaKk Kak 0O€CIeYMBAaeT BO3MOXKHOCTh M3YUYECHHs Kak
JUCIUIUINH €CTECTBEHHO-HAyYHOW HANpPaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MblUIeHHE, (OpMUPYEMOE MpPU U3YYEHUH OOyYarolIMMUCs
HNOHATUIHBIX OCHOB F'€OMETPHUM U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIE pEUICHUS T€OMETPUYECKUX 3a/ad, YMEHHE BBIIBUraTh M OIpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS NPHU PEUIEHUU 3a]1a4 E€CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0MacTsIX HesTenbHOCTH yenoBeka. OpHeHTalusl 4YeloBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJUMOE YCIOBUE €ro COLMaIbHOro ObITHs, (opma
OTPaXXEHUsI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U aKTUBHOTO
npeoOpazoBanHusi  AeiicTBuTeabHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUJbI Y4eOHONW U TPYAOBOM JAESATEIBHOCTH,



SBIISICTCS OJHUM M3 MPOPECCHOHATBPHO BAKHBIX Ka4deCTB, MOITOMY aKTyallbHA
3aaya (GOPMHUPOBAHUSA Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTHYECKON JACATEITBHOCTH 10 MHOTUM HAITPABIICHHSIM.

Llenp ocBoeHMsT TporpaMMbl ydeOHOTO Kypca «['eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHuss — 001eobpa3oBarebHOE W OOIIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcss  4epe3  oOecreyeHre  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BaHUSI  CHCTEMATHYECKMX TEOMETPHUECKUX 3HAHUH W JCHCTBUH,
cnenu(UIHBIX TE€OMETPHUHU, BOSMOXKHOCTH YCIEITHOTO MPOJIOJHKSHUST 00pa30BaHUS
TI0 CIICIUATBHOCTSIM, HE CBS3aHHBIM C TIPUKJIAIHBIM UCTIOJIB30BAHUEM TCOMETPHH.

[IporpaMMa 1o reoMmeTpuu Ha 0a30BOM YypOBHE TMpeIHA3HA4YeHA IS
00yYaromuXcsi CPEIHEH IIKOJIBI, HE UCIIBITHIBABIINX 3HAYUTEILHBIX 3aTPyIHCHUMA
Ha YPOBHE OCHOBHOTrO 00miero oOpa3zoBanus. Takum oOpa3zoMm, oOydaromuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOWUTH OOIIME MaTEeMAaTUYECKHE YMEHUS, CBS3aHHBIC
COo crhenupuKoil TEeOMETpUHM U HEOOXOIMMBIC ISl JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOr0, OHM UMEIOT BO3MOXKHOCTh M3YyYUTh T€OMETPHUIO Ooiee
riyOOKO, €Cii B JalbHEUIIEM BO3HUKHET HEOOXOJWMOCTh B TEOMETPHUYECKUX
3HaHUSIX B MPOPECCUOHATBLHON JAEATEIbHOCTH.

JlocTm)keHHe TN OCBOCHHUS MPOrpaMMbI  00ECIIEUMBACTCSI pPEIICHHEM
COOTBETCTBYIOIIUX  3aday. [IpHOpUTETHBIMH  3ajJa4aMH  OCBOCHHS  Kypca
«I"eomerpum» Ha 6a30BoM ypoBHe B 10—11 kimaccax sSBistOTCS:

e (dopMHpOBaHHE TPEICTABICHUS O TEOMETPUH KaK YacTH MHUPOBOM

KYJIBTYPBI M OCO3HAHHE €€ B3aMMOCBS3H C OKPYIKAIOITIM MHPOM;

e (opMHpOBaHHE TPEJICTABICHUS O MHOTOTPAHHHMKAX M TEJNax BPAIICHUS
KaK O BOKHEHIINX MaTEeMAaTHUYSCKHX MOJIEINSX, MMO3BOJISIONINX OIHCHIBATH
¥ M3y4aTh pa3HbIC SBJICHHS OKPYKAIOIIETO MHUPA;

e (dopMHpOBaHME YMEHHS pACIO3HABaThb Ha 4YEpPTEkKaxX, MOJEISIX U B
peaTbHOM MHUpPE MHOTOTPAHHUKH U TeJla BPAIICHUS;

e OBJQJICHUEC METOAAMHU PEIICHUS 3a7ad Ha MOCTPOSHHS Ha M300PaKCHHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (¢dopMHUpOBaHHE YMEHUS OINEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTPaHHHKAX U TeJIax BPAIICHUS U UX OCHOBHBIMU CBOWCTBAMU;

e OBJQJICHUEC  aNTOPUTMAMH  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dopMUpOBaHWE YMEHHS TIPOBOJHUTH  HECIIOKHBIE  JIOKA3aTeIbHBIC
pacCy X JCHHUS B XOJ€ PEUICHUS CTEPEOMETPHUYECKUX 3alad M 3a7ad C
NPaKTUYECKUM COJICPIKAaHHEM;

e pa3BUTHE  WHTCIUIEKTYaJbHBIX W  TBOPUYECKUX  CHOCOOHOCTEH
o0yYaromuxcs, I[O3HABATENbHON  aKTHMBHOCTH,  HCCIIEIOBATEIBCKUX
YMEHHA, KPUTHIHOCTH MBIIIIJICHHS;



o (opmupoBanue GyHKIIMOHATBHON IPAaMOTHOCTH, pEeIeBaHTHOM
F€OMETPUU: YMEHHE pPAaclo3HaBaTb IPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEANbHBIX KU3HEHHBIX
CUTYyallMsIX U TMPU HU3YyUYEHUU APYTUX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTEl U 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TrE€OMETPUU U CO34aBaTh F€OMETPUUECKHE MOJIEIH, IPUMEHSATh OCBOCHHBIN
reOMETPUYECKUN ammapar Ui PelIeHHus] NPAKTUKO-OPHUEHTUPOBAHHBIX
3a/1ay, UHTEPIPETUPOBATh U OLIEHUBATH MOJYyUYEHHBIE PE3YJIbTATHI.

OTIMYNATENHHON OCOOEHHOCTBIO NPOTPaMMBI SIBISIETCSI BKIIFOUEHHUE B KypC
CTEPEOMETPUM B HayaJle €ro M3y4YeHHs 3ajad, peulaeMblx Ha YpOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHrM3oBaHHas paboTa Hajl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JNAIbHENIIEMY U3YUYEHUIO MPEAMETA.

[Ipeanourenue oTaaéTcst HArMSAIHO-KOHCTPYKTUBHOMY METOJIy 00y4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTU. Pa3BuTHE IPOCTPAHCTBEHHBIX IIPEIACTABICHUM Y
y4YaluXxcsi B Kypce CTEpPEOMETpPUHM IPOBOAMUTCS 3a CYET pElIeHUs 3aJad4 Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3a7ady Ha  ONEpUpPOBAHUE
IpPOCTPaHCTBEHHbIMU o0Opazamu. CoznaHue oOpas3a MPOBOJUTCA C OMOPOM Ha
HArJSAHOCTh, @ ONEpUpPOBaHME OO0pa3oM — B YCIOBHUSX OTBICYEHHUS OT
HaIJIJTHOCTH, MBICIEHHOTO U3MEHEHMS €r0 UCXOJHOTO COJIEP KAHUS.

OcHoOBHBIE coaepxkaTesbHbie JUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukmny, «IIpsiMble U TIOCKOCTH B MpocTpaHCTBeY, «Tena BpaiieHus,
«BEeKTOpBI M KOOPIAUHATHI B IIPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensercs HE TOJIBKO II0 COJEp)KAaTeNbHBIM JIMHHMSAM, HO W IO ToJaM
o0y4eHHs Ha YPOBHE CPEJIHEro 00IIero oopa3oBaHus.

Copnepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MNPEIMETHBIM pe3yJibTaTaM
OCBOCHHS pabouell mporpaMMbl, paclpeAeNéHHBIM 1O TojaM OOydYeHHs,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJIAJEHUE TE€OMETPUUYECKUMU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEILHO U MOCTYIATENBHO, C
COOJII0/IEHUEM TIPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIyI0 CHUCTEMY TI'€OMETPUYECKUX MPEICTABICHUN OOYyYarOIIUXCS, PACIIMpSAs U
yray6nsis e€, o0pasys MpoYHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoaurcs 2 yaca B Henemro B 10 kiracce u 2 yaca B
Hezenio B 11 kiacce, Bcero 3a /1Ba roja o0yueHus - 136 yuyeOHbIX 4acoB.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATUA  CTEpPEOMETpUHM. To4yka, mOpsMas, IJIOCKOCTh,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MpsAMBIX B NPOCTPAHCTBE: IEpPECEKarOIIMeECs,
napajuleJIbHble M CKpeuuBaronmecs mnpsmele. [lapauiensHOCTE NpAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: MAPAJUICIBHBIE MpPSIMBIE B  IPOCTPAHCTBE;
MapaJJIEIbHOCTh TPEX MPSMBIX; MAPAILICIBHOCTD MPSIMOM U IUIOCKOCTH. YTUIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YroJd MEXAy MPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTB IJIOCKOCTEN: napajuiesIbHbIE IIJIOCKOCTH; CBOMCTBA
napajyiebHBIX II0CKocTer. [IpocTeifmme mpocTpaHCTBEHHBIE (QUTYPHI HA
IUIOCKOCTHU: T€Tpadp, KyO, mapajuieNenurie]; IOCTPOSHUE CEUCHHI.

[lepnieHAUKYJISIPHOCTh MPSIMOM U TUIOCKOCTU: MEPIEHINKYJISIPHBIC MPSIMBIC B
MIPOCTPAHCTBE, MPSAMBIE MapauICIbHBIE W NEPIECHAUKYIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTA TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOU
MEPIIECHAUKYJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJ MEXIY INPSIMOH U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroJl, JIMHEHMHBIA yroia JABYTPAHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT  TpsAMOM 10  IJIOCKOCTH,  TPOEKIus  (GUrypel Ha  IUIOCKOCTb.
[lepneHAUKYIAPHOCTh  IUIOCKOCTEW: IMPU3HAK  MEPHEHIUKYISAPHOCTH  JBYX
Iockocrer. TeopemMa 0 TpEX NMEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHUKH; pa3BEPTKAa MHOTrOrpaHHuka. [Ipusma: n-yronpHas
Npu3Ma; IpaHu U OCHOBAHUS MPU3MBbI;, IIpsiMas U HAaKJIOHHAs MPU3MBbI; OOKOBas U
NOJIHAs IOBEPXHOCTh IIPU3MBL. [Tapaienenune, MPSAMOYTOJIbHBIN
napajieJienune]; U ero coucrtsa. [lupamupa: n-yrosibHas nupamMuaa, TpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJHASI TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yCceu€HHasi mnupaMuaa. OIDJEMEHTbl TMpu3Mbl W nupamuibl. [IpaBuiibHBIC
MHOTOTPaHHUKHU: TOHSATHE MPABWIBHOIO MHOIOTPAHHUKA; MPABUJIbHAS MpPU3MA U
MpaBWIbHAS THPAMUJA; NPABWIbHAs TPEYTOJbHAsA NUPAMHUAA W TPABUIIbHBIN
teTpadsip; KyO. I[lpeacraBieHne O mNpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ap u ukocadap. CeueHust Ipu3Mbl U MUPAMUIBIL.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, HPSIMOM,
IJIOCKOCTU.  JJEMEHThl CUMMETPUM B TUpaMUlax, MNapajlieienuIeax,
IIPAaBUJIbHBIX MHOTOIPaHHUKAX.



Brpluncnenre 37€MEHTOB MHOTOTPaHHUKOB: pEOpa, uaroHai v, YIJIbL
[Tnomans OGOKOBOWM TMOBEPXHOCTH U TIOJHOW TOBEPXHOCTH MPSIMOM TMPU3ZMBI,
oAb OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMON TMPU3MBIL.
[Inomans OOKOBOW TMOBEPXHOCTH U TMOBEPXHOCTH TMPABWIHHOW MHPAMUIbI,
TeopemMa O Iulomaau yceu€éHHou mnupamuabl. [lonsitue 00 00bEMe. OOBEM
MUPaMU/IbI, TPU3MBL.

[TogoOubie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
MOBEpXHOCTEH, 00bEMamMu MOJOOHBIX TE.

11 KIIACC

Tena Bpamenus

Humuaapuyeckast MTOBEPXHOCTD, oOpasyromue UTHHAPUYECKON
MOBEPXHOCTH, OCh IIWJIMHJIPUYECKOW TMMOBEpXHOCTU. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpasyrwoImas W OCh, IUIONIAb OOKOBOW H TOJHOMN
MOBEPXHOCTH.

KoHnueckasi MOBEpXHOCTh, 00pa3yroIIHe KOHUYCCKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTH. KOHYC: OCHOBaHME W BEpIIMHA, 00pa3yromias
U OCh;, IUIOHMAAh OOKOBOM ¥ TIOJHOW TIOBEPXHOCTH. Y CEUEHHBIM KOHYC:
oOpa3ylolliie U BHICOTA; OCHOBAHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa m map: neHTp, paauyc, AUAMETp; ILIOMIAIb ITOBEPXHOCTH C]ephl.
B3anMHoe pacronoxxenue chepsl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
JI0Ia1b ChEepHl.

N3o0pakenne Ten BpalieHus: Ha TNIOCKOCTU. Pa3BEpTka muinHApa U KOHyca.

KoMmOvHanuu Tenm BpalmieHMS ¢  MHOTOTPAaHHMKOB. MHOTOTPaHHUK,
OMMCaHHBIA OKOJIO cdeprl; cdhepa, BNHCAHHAS B MHOTOTPAHHUK, WIH TEJIO
BpAIICHMSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00bEMOB Tel. Teopema 06 00bEME
IPSIMOYTOJILHOTO Tapajulelienurena 1 ciaeactBus u3 He€é. OO0bEM IMIMHApA,
koHyca. O0BEM 11apa U Mmomaab chepsl.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOMIGHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00béMaMH MTOJOOHBIX TEI.

Ceuenuss mwimHApa (TApaUICIBHO M TEPICHAUKYJISIPHO OCH), CCUCHHUS
KoHyca (TapayjieIbHOC OCHOBAHHMIO W TIPOXOJIAIIEE UYepe3 BEPINHUHY), CECUCHUS
nrapa.

BekTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTu U B mpocTpancTBe. ClI0KEeHUE U BEIYUTAaHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YMCIIO. Pa3zmoskeHne BeKTopa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaMm. [IpaBuno mapamwtenenunena. Pemienwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJI JCUCTBUM C Bekropamu. [IpsmoyrosnbHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTol Mexay BekropaMu. CKalIsIpHOE NpPOU3BEIICHHE BEKTOPOB.
Brruncnenne yrioB Mexay NMpSAMbIMH U IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METO/I PU PEUICHUU T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BocniuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM MOZUIIMU 00YUYaAOIIETOCS KaK aKTHBHOTO
U OTBETCTBEHHOIO0 4YJI€HAa POCCHUUCKOTO OOIIEeCTBa, MPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBIICHUM,
IpoLeayp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aMMOJICICTBOBATh C COLUMAJIbHBIMA HWHCTUTYTAMHA B COOTBETCTBUM C UX
GYHKIUSAMHA 1 HA3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUHUCKON TPAKTAHCKOW WMISHTUYHOCTHU, YBAXKCHUS
K MPOLLJIOMY M HACTOSIIIEMY POCCUHMCKOW MaT€MaTHKH, IECHHOCTHBIM OTHOILIIEHUEM
K JIOCTHKEHUSM POCCUHMCKHX MAaTEMAaTUKOB W POCCUHMCKOW MaTeMaTUYECKOM
IIKOJIBI, K HCIOJIb30BAHUIO ATUX JOCTHUKEHHUN B JAPYTHX HAYKax, TEXHOJIOTHUSX,
chepax SJKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, ATUYECKOrO0  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTHYECKUM NPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTBIO
y4EHOT0; OCO3HAaHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHMBOTO OY IYIIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

3CTETUYECKUM OTHOIICHUEM K MHPY, BKIIOYasi 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pEIICHU, pacCyKJIeHUN;
BOCIIPUUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTAM Pa3jIWYHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BoCNIUTaHHue:

c(hOPMUPOBAHHOCTHIO YMEHHUS NPUMEHSThH MaTeMaTUYeCKUE 3HAaHUS B
HMHTEpecax 3J0pOBOro u 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NHTaHHE, COAJTaHCUPOBAHHBIM PEKUM 3aHATUU U

OT/IbIXA, peryJisipHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
NEATEIBHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHWUEM IICHHOCTU TPYAOTIO0OHUS; MHTEPECOM K
pasnmuyHbiM  cepaMm  MPOPECCHOHATBHOW  JEATEIBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymelr mnpodeccun W Ppeaqu30BbIBATh COOCTBEHHBIC IKU3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYECKOMY OOpa30BaHUIO W
caM000pa30BaHUI0 Ha TPOTSHKEHWU BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU NPAKTUUYECKUX 33/1a4 MATEMATUYECKOW HAIIPaBJIECHHOCTH.

JKOJI0ruYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJOTUYECKON KYJIbTYPhl, MOHUMAHUEM BIUSHUS
COIIMAJIbHO-O)KOHOMUYECKHUX IPOIECCOB HA COCTOSIHUE MPUPOJHONW M COLUAIBHOU
Cpelbl, OCO3HAaHHMEM TJIOOAIBHOTO XapakKTepa JKOJOTHYECKUX MpodIeM;
OpHUEHTaIlMel Ha MPUMEHEHUE MATeMAaTHYECKUX 3HAHUW JUIs PEIICHHsS 3ajad B
00JIacTH  OKpY’>Karolleil cpenabl, IUJIaHUPOBAHUSI TOCTYNKOB UM OIEHKH UX
BO3MOXHBIX ITOCIIEICTBUU IJISI OKPYKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOI'O NMO3HAHUSA:_

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAYKH U  OOIIECTBEHHOW MPAaKTUKH, [MOHUMAaHUEM
MaTEeMaTUYECKONM HayKH Kak cdepbl UYeJOBEUYECKOW JesTEIbHOCTU, JTAloOB €€
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHUS LHUBWIM3ALMH; OBJAJCHUEM S3BIKOM
MaTeMaTUKH U MAaTeMaTU4YeCKOM KyJIbTypoM Kak CpEeJCTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYHIIECTBIIATh MHPOEKTHYIO U HCCIEIOBATENbCKYIO JEATEIbHOCTD
WHJMBHUIYaJIbHO U B TPYMIIE.

METANNPEIMETHBIE PE3YJ/IbTATDBI

MeTtanpeameTHble pe3ybTaThl OCBOSHHUS MPOTpamMMbl Y4eOHOTro mpeaMmeTa
«Marematuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OClCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU PecyISIMUBHBIMU OelCMBUIMU.

1)  VYuusepcanvuvie  noznasamenvmvie  Oeiicmsus,  obecneuusaiom
Gopmuposanue 06a306vbIX KOSHUMUBHLIX NPOYECcos ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYdcamwezo  Mupa;  npumMeHeHue  J102UHeCKUX,
uccie0o8amenbCcKux onepayuil, ymeHutl pabomams ¢ uHgopmayueii).

Ba3oBble joruyeckue aeicTBus:

e BBISBIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATUICCKUX
O00BEKTOB, TMOHATUNA, OTHOIICHUM MEXIy MOHATHUSAMU; (POPMYyIUPOBATH
OTpeleNieHUs]  TOHSITHH;, YCTaHABIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJlaccu(UKaMU, OCHOBaHUA JUIsl OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOJIUMOTO aHAIN3a;

e BOCIpPUHUMATH, (OpMyIUpOBaTH U  NPEOOPa3OBBIBATH  CYXKICHHS:
yTBEpAUTEIbHBIE W OTPULIATENBbHBIC, €AMHUYHBbIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBUBISITH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npejsiaraTb ~ KpUTEpUM  JJISI  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

e JeNaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 10 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPAKIAEHUN (MPSIMbIE U OT MPOTUBHOIO), BBICTPAaUBAaTh apryMEHTAIUIO,
OPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IbI;

e BbIOHMpaTh crmoco0 pemeHus yuyeOHOM 3afaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pelICHUs, BBHIOMpaTh HauboNee MOAXOMAIMMUA ¢ Y4ETOM
CaMOCTOATENLHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciegoBarebCcKue 1eMCTBUA:

e HCIOJIb30BaTh BOMPOCHI KAaK HCCJEAOBATEIbCKUN MHCTPYMEHT MO3HAHMS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpEUne, MpodiIemy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opmMupoBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHHE;

e IPOBOJUTH CaMOCTOSTEIIbHO CIIAHUPOBAHHBIN HKCIEPUMEHT,
UCCIIEJIOBAHUE TI0 YCTaHOBJEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro
o0beKTa, SIBJICHHS, NPOLIECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXIy
00BEKTaMHU, SIBJICHUSIMU, TPOLIECCAMH;

e CaMOCTOSITENILHO (POPMYIUPOBATH OOOOIICHNS U BBIBOJBI IO PE3yIbTaTaM
NPOBEJAEHHOIO HAOJNIOEHUS, UCCIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmeii:

e BBUIBIATH ACPUIUTH UHPOPMAILIMH, TAHHBIX, HEOOXOJUMBIX IJIsi OTBETa
Ha BONPOC U AJIA pEUICHUS 3a]1a4H;

e BBIOMpaTh UWH(DOpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (GOPM MpECTaBICHUS;

e CTPYKTYpUPOBaTh MHPOPMAIMIO, MPEACTABIATh €€ B pa3IMUHbIX (popMmax,
WUTIOCTPUPOBATH TpadUuecKH;

e OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITETIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSM.

2)  Vuueepcanvnvle KOMMYyHUKamueHvle Oelcmeus, 00ecnedusarom

chopMUpo8aHHOCMb COYUATILHBIX HABLIKOG 00)YAIOUUXCS.

OOmenue:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXXICHHS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; CHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHMS IIO
XOJly pelleHus 3a/1a4yi, KOMMEHTHPOBATh NOJYYEHHbIN PE3YJIbTAT;

B X0JIe OOCY>KICHHSI 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo6JieMBbl, perraeMoi 3aJlauu, BbICKa3bIBaTh UJI€U, HAIICJICHHbIE Ha TIOUCK
pELICHUs; CONOCTaBIIATh CBOM CYXACHHS C CYXACHHAMHU APYyIHX
YYaCTHUKOB JHayora, oOHapy>KMBaTh Pa3IMuMe€ U CXOJCTBO IO3MIIMI; B
KOpPEKTHOU popme popMyTHpoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
IOPENCTaBIATh  pE3yJbTaTbl  pEIIEHHs  3aJa4d,  SKCIEPHMEHTAa,
UCCIICJIOBAHUS,  IPOEKTa;  CAMOCTOATEIBHO  BbIOMpaTh  (opmar
BBICTYILICHUS C YYETOM 3aJ1a4 PE3ECHTALMU U OCOOEHHOCTEN ay IMTOPHUHU.

CoTpyaHu4ecTBO:

3)

NOHMUMAaTh W HUCIIOJB30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
WHIMBHUIyJIbHON pabOThI MPY PEIICHUH YUeOHBIX 3a/1a4; MTPUHUMATD 11EJTh
COBMECTHOM JEATENBHOCTH, TUIAHMUPOBATh OPTaHHU3AIlMI0 COBMECTHOM
paboThI, pacTipeeNITh BUILI pa0OT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3yJibTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JIIOJIEH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYkIeHHs, 0OMEH MHEHHUM,
«MO3TOBBIC IITYPMbI» W WHBIC); BBINOJHATH CBOI YacTh pPaOOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMU WICHAMHU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMHU B3aUMO/ICHCTBUSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmesus, obecneuusarom

dopmuposarue cCMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABBIKOG JIUYHOCTIL.
Camoopranusanus:

COCTaBJIAITh TUIAaH, AITOPUTM PEIICHHS 3a/1a4H, BBIOMPATh CIIOCO0 pEeIIeHUs
C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOMU
uHbopMaIuu.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM TI03HABATEIBPHOM pedeKCHH KaK OCO3HaHUS
COBEPIIIAEMBIX JAECHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB,;
BIIAQJIETh CHOCOOAMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Ipoliecca U
pe3yJabTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSTENbCTB, JAHHBIX, HAJAECHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;



e OLICHUBAaTh COOTBETCTBHE pe3yJibTaTa LEJId U YCIOBUSM, OOBICHATH
NPUYUHBI JIOCTUKEHHSI WIM HEIOCTHKEHHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMMOKY, JaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBath NMOHATUAMU: TOUYKA, MIPSAMas, MIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX NPU PEUICHUU
r€OMETPUYECKUX 3a]a4.

OnepupoBaTh HOHATUSAMU: MAPAIIIEIBHOCTh U NEPIEHIUKYISIPHOCTD TPSIMbIX
U IIJIOCKOCTEN.

KnaccuduimpoBare B3auMHOE pacHoJIOKEHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JABYIPAaHHBIM Yroj, TpaHH [JBYTPaHHOIO yrJa,
pedpo IBYTPaHHOTO yIJia; JIMHEWHBIA yroi ABYTPaHHOTO yria; rpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSAMM: MHOTOTPAHHHMK, BBIMYKJIBIA M HEBBITYKJIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, IPaBUIIbHBII MHOTOIPaHHUK.

Pacrio3HaBaThb OCHOBHBIE BHUABbl MHOTOIPAaHHUKOB (MMHpaMuja; MpHU3Ma,
IPsIMOYTOJIbHBIN NapaiIesIenuIe, Ky0).

KnaccupummpoBat ~ MHOTOTpaHHMKH,  BBIOMpas ~ OCHOBaHHUS  AJIA
KJaccupUKauy (BBINYKJIblE W HEBBIMYKJIbIE MHOIOIPAHHUKH; HPaBUJIbHBIC
MHOTOTIPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, NapajlieIenuneabl).

OnepupoBath MOHATUAMM: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CTpouTh ceyeHMs] MHOTOIPAaHHUKOB METOAOM  CJIEJOB, BBINOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BH]
CBEpXY, COOKY, CHU3Y.

Pemarp 3a7aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEIMUMH 10 00pa3lam WUiu
QIrOpUTMaM, MPUMEHSS HW3BECTHbIE AHATUTHUYECKHE METOAbl MpPHU pEIICHUU
CTaHAAPTHBIX MaTEeMaTHYECKUX 3aJa4 Ha BBIYHUCIECHUE PACCTOSHHUM MEXIYy IBYMS
TOYKaMH, OT TOYKM JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NPSAMBIMU.

Pemarp 3a7aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 00pa3Lam Wiu
aIropuT™MaM, MPUMEHSSI HW3BECTHBIE AHAIUTUYECKHE METOJbl MpPH PpELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKUX 3aJad Ha BBIYUCIEHHE YIJOB  MEXKIY
CKPEUIMBAIOIIMMHUCS OPSIMBIMH, MEXAYy MpSAMONM UM  IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, IBYTPaHHbBIX YIJIOB.



Boruucnsate 0ObEMBI M IO MOBEPXHOCTENH MHOTOIPAaHHUKOB (IpU3Ma,
nupaMpga) € TpUMEHEeHHeM (OpMyJ; BBIYMCIATH COOTHOLICHHUS  MEXIY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMAaMHU MTOT0OHBIX MHOTOI'PAaHHUKOB.

OneprpoBaTh MOHATHSAMHU: CUMMETPHUsS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CUMMETPHH (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPHIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha 4epTeKax U
PUCYHKaX.

[IpumensaTs reomeTpuyeckue (akThl UIsI PELICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOIArarolliuX HECKOIBKO IIaroB PELIECHUs, €CIIU YCIOBUA IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IpumeHaTs  mpocredime IpOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBoauTH NpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEHM B NIPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHUSA Ha IPAKTUKE: aHAJIU3UPOBATh pPEajlbHbIC
CUTyallud U IPUMEHATb HU3YyYECHHBIE IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd CcHOpMYIMpPOBAaHHOW MpPOOJIEMBbI, MOJEIUPOBATh pPEaJbHBIC
CUTyallUd Ha s3bIKE TIE€OMETPUH, MCCICAOBAaTH IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUH U TEOpEM, amnmapara ajlireopbl; pemarb
IIPAKTUYECKUE 3a1a4U, CBA3aHHBIE C HAXO0XKICHUEM I'€OMETPUYCCKUX BEIMYMH.

11 KJIACC

OnepupoBaTh TMOHATUSIMHU: IUWIMHIPUYECKAs TOBEPXHOCTh, OOpa3yIoIIre
HUJTUHJIPUYECKOM  TOBEPXHOCTH;  IWIUHIP;  KOHHMYECKas  IOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cheprudecKasi TOBEPXHOCTb.

Pacnio3naBath Tena Bpamenus (MUIMHAP, KOHYC, cepa U map).

OOBSACHSTH CIIOCOOBI MOTYUYCHHS TEJ BpaIllCHUS.

KinaccudunmpoBats B3auMHOE pacionokeHue chepbl U IIOCKOCTH.

OnepupoBaTh NOHATUSMU: IIAPOBOM CErMEHT, OCHOBAHHUE CEIMEHTA, BBHICOTA
CEerMeHTa; IIapOBOM CJIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOM CEKTOP.

Boruucnare  00bEMBI M IUIOIIAQAM  TOBEPXHOCTEW TeJl  BpaIllCHUS,
T€OMETPUYECKUX TEN ¢ TPUMEHEHnEM (popmyIL.

OnepupoBaTh TMOHATUSAMH: MHOTOTPAHHUK, BIHCaHHBIA B cdepy U
OMHUCaHHBIA OKOJO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK WU TEJO
BpalleHUs.

Bbiuncnarh COOTHOIICHHUS MEXK]Y IUIOMIASIMU TOBEPXHOCTEW U 00bEMamMu
IMOJOOHBIX TEII.



N3o6paxaTh u3ydaeMble (UTYpHl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHUS TeJl BpaIlleHUSI.

W3Bnekatb, HHTEPHPETUPOBATH U MPEoOpa3oBBIBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO Ha YepTeKax U
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHAT  JEHCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00J1aJatoT.

[TpuMeHsTh IpaBUIIO NapajuIeIeIUIe1a.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPIUHATHI B TIPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOJ MEXIY
BEKTOPAaMHU, CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIEC U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoautbs cyMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOI MEXIY
BEKTOpaMH, CKaJsipHOE IMPOW3BEACHUE, pPACKIaAbIBaTh BEKTOp IO JABYM
HEKOJIJTMHEAPHBIM BEKTOpaM.

3aaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[Ipumenaty reomeTpudeckue (aKThl UISI PEUICHUS CTEPEOMETPUUCCKUX
3a]1a4, IPENOIaraoiiX HECKOIBKO I1aroB PEIICHUs, €CIM YCIOBHS TPUMEHEHUS
3a/1aHbI B IBHOU (hopMme.

Pemarp npocreiinive reoMeTpuUuecKue 3aJaud Ha HNPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJIA.

Pemarp 3amaunm Ha [OKA3aTENbCTBO MAaTEMATUYECKUX OTHOIICHHA U
HaXO0KJIEHUEe FeOMETPUUYECKUX BEJIMUYMH 10 o0pa3naM WiIH aJrOpUTMaM, IPUMEHSSA
M3BECTHBIE METO/IbI IPU PEIIEHUH CTaHJAPTHBIX MaTEMaTHYECKUX 3a]a4.

[IpumeHaTs mpocTedme IpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUIECKUX 3a/1ad.

[IpuBoauTh NpUMEpPbl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MpPHUPOAE U
KHU3HU, pacliO3HaBaTh IPOSBICHUE 3aKOHOB FEOMETPHUH B HCKYCCTBE.

[IpuMeHATh TMOJIy4YeHHBbIE 3HAHH HA TMPaKTUKE: aHAIM3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHATHh H3yYEHHBIC MOHITHS B TMPOIECCE IOHCKA PEIICHUs
MaTeMaTHYecKd CHOpMYIMpPOBAaHHOW MPOOJIEMBbI, MOJEIUPOBATh pPEaJbHBIC
CUTyallud Ha s3bIKE TE€OMETPUHU, UCCIENOBaTh IIOCTPOECHHBIE MOJEIHU C
UCTIOJb30BAaHUEM T€OMETPUUYECKUX TMOHATHI U TEOpeM, anmnapara anreOpsl; penarb
PaKTHYECKUE 33]Ia4M, CBSI3aHHBIE C HAXOXKJIEHUEM T€OMETPUUECKUX BETUUHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KoaunuyecTBo yacos
Ne ni/m HaumeHoBaHue pa3fesoB U TeM NPOrPaMMbl Beero Konrposbubie IpakTHyeckue
padoTbI padoTbI
1 BBenenue B ctepeomMeTpuio 10
) [Ipsimble u uiockocTH B npoctpancTse. [lapannensHoCcTs 12 |
IPSIMBIX U IJIOCKOCTEH

3 [IeprieHIUKYIAPHOCTD NPAMBIX U IUIOCKOCTEN 12
4 VYriabl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 |
6 O0BbEMBI MHOTOI'PaHHUKOB 1
7 IToBTOpEHME: CeueHMs], pACCTOSHUS U YIJIbI |

OBIIEE KOJIMYECTBO YACOB IIO I[TPOIT'PAMME 68 5 0




11 KJIACC

KoaunvecTBo yacos
Ne ni/m HanmenoBaHue pa3iesioB H TeM NPOrpaMMbl Beero KoHTpoJbHbIE IpakTHyeckne
padoThbI padoThI

1 BekTopsl 1 KOOPAUHATEI B IPOCTPAHCTBE 15 2
2 Tena BpaleHus 17 1
3 OO0BEMBI TET 23 1
4 [ToBTOpeHue, 06o0IIEeHNE, CUCTEMAaTH3aIUs 3HAHUIA 13 1

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 5 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

Tema ypoka

KogunuecTBo 4acoB

KonTpoJsbubie

Bcero
padoTbI

IIpakTHYeckue
padoTbI

OcHOBHBIE IOHATHUS CTEPEOMETPUN: TOUKA, IIpsIMas,
IUIOCKOCTb, MMpocTpaHcTBO. [IpaBuiia nzobpaxenus Ha
pHCyHKaxX: N300pakeHHsl IIIOCKOCTEN, apallieIbHbIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsTus: NEPCCCKAOMMNECH IMIOCKOCTHU, ICPECCKAIOIUCCA
npsamasd u mJI0CKOCTb

IlonsTus: NepeceKaromuecs MmI0CKOCTH, ITEPECCKAOIUCCA
npsamasd u mJiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKaMU, I/1306pa)KCHI/Ie
MHOT'OI'PaHHHUKOB Ha pUCYHKAX, HAa IIPOCKIMOHHBIX YCPTEIKAX

HauanpHble cBeieHus 0 KyOe U nupamue, uX pa3BEPTKU U
Mozenu. CedeHus: MHOTOTPaHHUKOB

HauanbHble cBeZieHUs1 0 KyO€ U THpaMHJIE, UX Pa3BEPTKH U
Mozienu. CeyeHuss MHOTOTPaHHUKOB

[TousTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU CTCPCOMCTPUU:
AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX

[TousTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU CTCPCOMCTPUU:
AKCHUOMBI CTCPECOMETPUHN U CIICACTBUA U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIICICTBHSI M3 HUX

10

[ToHsiTHE 00 aKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPHH:




AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX

11

Bzaumnuoe PAaCIIOJIOKCHHUEC MIPAMBIX B IIPOCTPAHCTBE!
MNepeCCKaroMMeCs, MapajuiCJIbHbIC U CKPCIINBAOIIUCCS
pAMBIC

HapaJ'IJ'IeJ'IBHOCTB MMpAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBEC:

12 NapajulesIbHbIE IPSAMBIE B IPOCTPAHCTBE; NMAPAIIIEIBHOCTD 1
TPEX MPSMBIX

13 [TapamiensHOCTh NPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE: |
[TapannenbHOCTh OPSIMOM U TIIOCKOCTH

14 VYIuBl ¢ COHANPABICHHBIMUA CTOPOHAMU 1

15 VYron Mexay npsiMbIMU B IPOCTPAHCTBE 1

16 VYron Mexay npsiMbIMU B IPOCTPAHCTBE 1

17 [TapannenbHOCTh MIOCKOCTEN: MAPATIIEIbHBIE TTIOCKOCTH 1

18 CpoilicTBa napajienbHbIX MIIOCKOCTEN 1

19 [Tpocreiimume npocTpaHcTBEHHBbIE (DUTYPHI HA TIIOCKOCTH: |
TeTpa’p, KyO, mapaiesenure,]

20 [TocTpoenue ceueHuit 1

21 [TocTpoenue ceuenuit 1

” KonTponbhas pabota no teme "[Ipsimble U TNIOCKOCTH B )
npoctpancTBe. [lapamienbHOCTh MPSAMBIX U IIOCKOCTEH"

” IlepnieHAUKyJIAPHOCTD NPSAMON U MIIOCKOCTH: |
NEPIEHUKYJIIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 [Tpsimble napasuienbHble U NEPIEHANKYIIIPHBIE K IITIOCKOCTH 1

25 [Ipsmbie napajuienbHble U MEPIEHANKYISIPHBIE K TUIOCKOCTH 1

26 [Ipu3HaK NepHeHANKYIISIPHOCTH IPSAMOM U TUNIOCKOCTH 1

27 [Ipu3HaK NeprneHaUKYJIAPHOCTH IPSAMOM U INIOCKOCTH 1




28

Teopema 0 IpsIMOM MEPIIEHIUKYIIIPHON TNIOCKOCTH

29 Teopema o0 IpsAMON NEPHEHAUKYISIPHON IUNIOCKOCTH

30 Teopema o psiMON NEPHEHAUKYIIAPHON TIOCKOCTH

31 [leprnieHauKyIIAp U HAKJIOHHBIE: PACCTOSHUE OT TOUKU JI0
IUIOCKOCTH, PACCTOSIHUE OT MPSIMON J10 IJIOCKOCTH

1 IlepnieHuKyIIAp U HAKIOHHBIE: PACCTOSHUE OT TOUKH J10
IUIOCKOCTH, PACCTOSIHUE OT MPSIMON J10 IJIOCKOCTH

1 IlepnieHuKyIIAp U HAKJIOHHBIE: PACCTOSHUE OT TOUKH J10
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 MJIOCKOCTH

34 [leprnieHauKyISAp U HAKJIOHHBIE: PACCTOSHUE OT TOUKU JI0
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 MJIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJ, JMHEHHBIN YIoJl IBYTPaHHOIO yIJla

37 JIByrpaHHBIN yToJ1, JIUHEHHBIN YIOJI JBYTPAaHHOIO yIJla

18 ITepnieHIUKYIAPHOCTD IJIOCKOCTEN: IPU3HAK
NEPIEHIUKYJIAPHOCTU JBYX IUIOCKOCTEH

39 IlepneHquKyISIPHOCTD IUIOCKOCTEN: MPU3HAK
NEPIECHIUKYJIAPHOCTU JBYX IUIOCKOCTEH

40 IlepneHquKyISIPHOCTD IUIOCKOCTEN: MPU3HAK
NEPIEHIUKYJIIPHOCTU JIBYX IUIOCKOCTEN

41 Teopema 0 TpEX NMepHneHAUKYIIAPAX

42 Teopema o TpEX mepneHIUKYIIsIpax

43 Teopema o0 Tpéx neprneHAuKyIsIpax
KonTponbHas pabora no temam "lleprneHuKyispHOCTb

44 HPSIMBIX U IJI0cKOCTeR" 1 "YTIbl MEXy NPSIMBIMU U

IUTOCKOCTAMHU"




45

ITousTue MHOTr'OrpaHHUKa, OCHOBHBIC 3JICMCHThLI
MHOTOTPaHHMKA, BBIITYKJIbIE U HEBBIIIYKJIbIE MHOTOTPaHHUKHY;
pa3BEpPTKa MHOTOIPAHHUKA

46

HpI/I3MaI Nn-yroJjibHadg 1npu3sMa, rpaid 1 OCHOBAHUS IIPU3MBI;
npsAMasd 1 HAKJIOHHAs IIPU3MBbI; OOKOBas M ITOJIHAS
MMOBCPXHOCTH ITPU3MBI

47

[Tapannenenunes, TPsIMOYTOJBHBIN apaJIJICICIUIICT H €T0
CBOMCTBA

48

IInpamuia: n-yrojpHas NMpaMuIa, TPaHA U OCHOBAHUE
nupamuibl; 00KOBas U MOJIHAS IOBEPXHOCTh IMUPAMU/IBL;
IIpaBUJIbHAS U yCEUEHHAS TUPAMUAA

49

HpaBI/IHBHbIG MHOI'OIpaHHUKU: TOHATUC MTPAaBHUJILHOTO
MHOI'OIrpaHHHKa, IIpaBUJIbHAA IIpHU3Ma U IIPaBUJIbHAA
NUpaMuIa; MpaBUiIbHAA TPEYTOJbHAA IUpaMuIa U
MIPAaBWIBHBIN TeTpasap; KyO

50

HpeZ[CTaBJICHI/IC O MMpaBUJIBHBIX MHOT'OI'PAHHHUKAX: OKTAa’1p,
JOACKAdIP U UKOCAdIP.

51

CI/IMMeTpI/IH B IPOCTPAHCTBC: CUMMCTPUS OTHOCUTCIILHO
TOYKH, HpHMOﬁ, IUIOCKOCTH. DIIEMCHTHI CUMMCTpPUU B
nupamMuJiax, rnmapajuiCiicnuicaax, npaBUJIbHbBIX
MHOI'OIrpaHHHUKax

52

Berunciienne 371eMEHTOB MHOTOTPaHHUKOB: pEdpa,
JIMaroHaiH, yribl

53

[Tnomaas 60KOBOW MOBEPXHOCTH M MOJTHON TTOBEPXHOCTH
MIPSIMOM TIPU3MBI, TUTOIIAIb OCHOBAHUM, TeOpeMa 0 OOKOBOM
MMOBEPXHOCTH MPSMOMN TIPU3MBI

54

[Tnomanp 60KOBON MOBEPXHOCTH U MOBEPXHOCTH
MPaBUILHON MUPAMHJIBI, TEOpEMa O TUIONIAAN OOKOBOM




IIOBEPXHOCTU YCEYEHHOU IMUPAMMUIbI

55 KonTponbnas pabora o teme "MHororpanHHuku" 1
56 [TonsaTue 06 00BEMeE 1
57 O0bEM upamMuIbl 1
58 O06BEM nupamMuIbI 1
59 OO6BEM TUpaMuIbI 1
60 O0BEM paMuIbI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM pU3MBbI 1
64 Kontponbnas padota o treme "OO0bEMBI MHOTOTPAaHHUKOB" 1
65 [ToBTOpEHME, 0000IIEHNE CUCTEMATHU3ALIUS 3HAHUH. |
[TocTpoeHue ceueHmii B MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIEHNE CUCTEMATHU3AIHS 3HAHHIA.
66 Bmtmcneline PacCTOSHUIN: MEXKIY ABYMS TOUKAMH, OT TOUKU 1
JI0 IPSIMOM, OT TOYKH 10 IIIOCKOCTH, MEXKIY
CKPEILIMBAIOIIUMUCS TPSIMBIMU
67 HToroBast KOHTpOJIbHas paboTa 1
IToBTOpenue, 0000IIEHNE cUCTEMAaTH3aLUs 3HAaHUH.
68 Beruuciienue yrios: Mexy CKpeIMBaOIIUMUCS IPSMBIMH, |
MEXy IPSAMOM U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB
MEX]Y IUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 68




11 KJIACC

KoaudecTBO 4acoB

Ne Tema ypoka KoHnTpoJabHbIe IIpakTuyeckue
n/n Bcero
padoThI padoThI

1 IIpssMoyrosibHast cucTeMa KOOPAMUHAT B IIPOCTPAHCTBE 1

2 Koopaunatel BekTopa 1

3 Koopannate! BekTopa 1

4 CBs13b MEX1y KOOPJIMHATAMU BEKTOPOB M KOOPAMHATAMHU TOYEK 1

5 IIpocreiimme 3a1a4u B KOOPAMHATAX |

6 ITpocreiimne 3a1aun B KOOpAUHATaX 1

7 KoHnTtponbHas padota o teme: «KoopiMHATEI TOYKH U 1 1
KOOPJIMHATHI BEKTOPa

8 Yros Mexay BEKTOpaMH |

9 CkasisipHO€E NTPOU3BENECHNE BEKTOPOB 1

10 Brrunciienne yriioB Mexay NpSMbIMU U TTIOCKOCTSIMU 1

11 Pemenue 3anau no teme: «CkalsipHOE IPOU3BEACHUE BEKTOPOB) 1

12 OceBas U IEHTpaJIbHAsA CUMMETPUS 1

13 OceBas u nieHTpasibHasg cuMMeTpusl. Pemenue 3agau 1

14 Ob6o061aro1iee NOBTOpeHUE MO TeMe: «MeTo KOOpJHHAT B !
MIPOCTPAHCTBE»

15 Kontponbhas pabota no teme: «MeToJ KOOpAUHAT B 1 1
IIPOCTPAHCTBE»

16 [Tonarue uunuHIpa 1

17 [[nomaas MOBEPXHOCTH MAIHHAPA 1

18 Humuaap. Pemenue 3agau 1




19

ITonsaTHe KoHyca

1

20 [Tmomaaes MOBEpXHOCTH KOHYCa 1
21 YcedeHHblil KOHYC 1
22 Konyc. Pemenue 3amau 1
23 Cdepa u map 1
24 Biaumnoe pacnonoxenne cdepsl u miockoctu. KacatenpHas |

TUIOCKOCTH K cdepe
25 [Tnomans chepor 1
26 Cdepa. Pemenue 3anau 1
27 Pemenue 3a1a4 Ha MHOTOIrpAHHUKH, HAJIUHAP, AP U KOHYC 1
28 Pewienue 3aga4 Ha MHOIOTpaHHUKH, LIWUIMHAP, AP U KOHYC 1
29 Pemmenue 3a1ay Ha MHOTOTPaHHUKH, IWIMHID, AP U KOHYC 1
30 O6o6maroiiee noBTopeHue mno reme: «Llummuap, KoHyc u map» 1
31 Kontponbnas pabota no teme: «L{uaunp, KOHYC U map» 1
32 AHanu3 omuoOOoK, JOMYIICHHBIX B KOHTPOJBHON padboTe 1
33 [Tonsitre 06bemMa. OOBEM NPSAMOYTOIBLHOTO MapaiesIenunena 1
34 O0BeM IPSIMOYTOJILHOTO MapajuieenuIe/1a 1
35 Pemenune 3anay no teme: «O0beM NMPSMOYTOIBHOTO 1

napasuiesieue /12
36 O6beM npsMoi IPU3MBI 1
37 O0Bem uIMHIpa 1
38 Pemenue 3anay no teme: «O0beM NpSAMON IPU3MBI U 1

[WTHHIPA»
39 Brruncnenre 00beMOB Tell ¢ TOMOIIBIO ONPEIEICHHOTO

HHTCIrpaia




40 O06beM HaKIIOHHOW MPU3MBI 1

41 O0BeM TupamMu bl 1

42 O0beM yceueHHOM MUpaMuIbl 1

43 Pemenue 3anay no teme: «O0beM MUpamMHUIbD) 1

44 O0nem KoHyCca |

45 Pemenune 3ana4 o teme: «O0beM KOHYCa» 1

46 O6o06matomee moBTopeHue 1o Teme: «O0beM MUupaMuIbl U I
KOHYyCa

47 Konrponbnas padora no teme: «O0bEMBI TEI» 1

48 O0nem mrapa 1

49 O0beM mapoBOro CerMeHTa, MApPOBOTO CJI0S U MIAPOBOTO |
CeKTopa

50 O06bem mapa u ero yacteil. Pemenue 3agau 1

51 [Tnomans chepbr 1

52 Pemenue 3a1a4 Ha MHOTOIPaHHMKY, IUJIUHAP, KOHYC U 11ap 1

53 Pemmenue 3a1a4 Ha MHOTOTPaHHUKH, IWIMHIP, KOHYC U 1I1ap 1

54 O6o6mmaroiiee noBTopeHue no reme: «Oo6beM apa u mioma b 1
cheps»

55 [TpomexxyTounast aTTecTarus (KOHTPOJIbHAs paboTa) 1

56 IToBTrOopenue no teme: «IlapamieapHOCTh NPSIMBIX U 1
IJIOCKOCTE»

57 IToBTrOopenue no teme: «llepnenauKyISIpHOCTD NPSMBIX U |
IJIOCKOCTEN

58 [ToBTOpenue no teme: «IlepneHANKYISIPHOCTD U 1
MapauIeTbHOCTD MPSMBIX U MIOCKOCTEN

59 [ToBTOpeHue no Teme: «JlekapToBbl KOOPIUHATHI U BEKTOPHI B 1




MMPOCTPAHCTBE»

60 [ToBTOpeHue no Teme: «JlekapToBbl KOOPIUHATHI U BEKTOPHI B 1
MIPOCTPAHCTBE»
61 [ToBTopenue no teme: «Ilnomaan 1 06bEeMbl MHOTOTPAaHHHKOB) 1
62 [ToBTOopenue no teme: «Ilnomanu 1 06bEeMbl MHOTOIPAaHHUKOB) 1
63 Pemenue 3amau 1
64 HtoroBas KoHTpoNbHas paboTa 1
65 Pemenue 3amau 1
66 Peenue 3amgau 1
67 Penrenue 3amau 1
68 Pemenue 3amau 1

OBILEE KOJIMYECTBO YACOB IIO [TIPOI'PAMME

N
o0




YYEBHO-METO/IMYECKOE OBECITEYUEHUE OBPA30OBATEJIBLHOI'O
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e Maremaruka: anreOpa u HadaJla MAaTEMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
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