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IHOACHUTEJIBHAA 3AIINCKA

Pa6ouas mporpamma ydebnoro Kypca «['eomerpus» 06a30BOro ypoBHSA AJIs
obyuaromuxcss 10 —11 kmaccoB paspaboraHa Ha ocHoBe DeaepanabHOTO
rocyapCTBEHHOT'O 00pa30BaTEIbHOTO CTaHAApPTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMCHHBIX MHPOBBIX TPCOOBAaHUM, TPEABABIACMBIX K
MaTeMaTHYeCKOMy OOpa30BaHUIO, W TPAAUIAA POCCUHCKOTO 0O0pa3oBaHMUA.
Peanuzanms mporpaMMbpl 00€CIICUMBACT OBJIAJICHHE KITIOUCBBIMH KOMIICTCHITUSMH,
COCTABJISIFOIITAMH OCHOBY JUTSI CAMOPA3BHUTHS W HEMPEPHIBHOTO OOpa30oBaHUA,
IIEJIOCTHOCTh  OOIMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIIBHOTO Pa3BUTHSA
JIUYHOCTHU 00YYArOIIMXCS.

HEJIN U3YUEHUSA YYEBHOI'O KYPCA

BaxrocTh yueOHOrO Kypca TE€OMETPMM Ha YPOBHE CPETHETO OOIIero
obpa3zoBanusi OOYyCJIOBJICHA TPAKTHUYECKOW 3HAYMMOCTHIO METANPEAMETHBIX W
MPEAMETHBIX PE3YIbTATOB OOYUCHHS TEOMETPUM B HAIMPABJICHUW JIMYHOCTHOTO
pasBuTHs oOydarommxcs, (HopMHPOBAHWA (PYHKIIMOHAJIBLHON MaTeMaTHUECCKOM
IPaMOTHOCTH, U3YUEHUS NPYTUX YUCOHBIX TUCIUIUTHH. Pa3BuThe y 00ydarommxcs
MPaBUWIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUH TEOMETPUUECKHUX
aOCTpakIuii, COOTHOIICHUH PEANBHOTO W HICATBHOTO, XapaKTEPe OTPAKEHUS
MAaTEMATHYECKOW HAyKOM SBJICHUM W TMPOIECCOB PEATbHOIO MHPA, MECTE
r€OMETPHN B CHCTEME HAYK U POJIA MATEMATHUYECKOTO MOJCIIMPOBAHUSA B HAYYHOM
MO3HAHWA W B TMPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYTHOTO MUPOBO33PEHUS
yYAIAXCSA, a TaKXKe KAueCTB MBINUICHUS, HEOOXOAMMBIX JUIs ajanTaiid B
COBPEMEHHOM OOIIECTBE.

['eometpusa sBasieTcs omqHUM W3 0A30BBIX MPEJAMETOB HA YPOBHE CPEIHETO
oOiiero o0Opa3oBaHuA, TaK Kak oOOECMEUMBAET BO3MOXKHOCTh M3YyUEHUS Kak
JMCITUTIIMH €CTECTBEHHO-HAYYHOU HAMPaBJICHHOCTH, TaK M TYMaHUTAPHOM.

Jlornueckoe wepIIeHne, (GopMupyeMoe Mpu H3YYSCHUH OOYyJarOITUMUCS
MOHATHHHBIX OCHOB TEOMETPUH M TIOCTPOCHUH TIETIOYKH JIOTHUECKUX YTBEPIKICHAN
B XOJI¢ PCIICHUS TEOMETPUUYECKHX 3a]a4, YMEHUE BBIJIBUTAThb W OMPOBEPTaTh
TUTIOTE3Bl HETOCPEACTBEHHO HMCIOJB3YIOTCS TPH PEMICHUH 33/1a4 €CTECTBEHHO-
HAyYHOTO [WKJIA, B YACTHOCTH U3 Kypca (PU3NKH.

YMeHne OpUEHTUPOBATHCSA B MPOCTPAHCTBE WTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JaCTAX NEATEIHHOCTH dYenoBeka. OpHEHTanrsl 4YelOBEKa BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro COIMajabHOro OBITHA, (opma
OTPAXEHHUSA OKPYKAIOMIETO MHUPA, YCIOBHE YCIEITHOTO TO3HAHWA W aKTUBHOTO
npeoOpa3oBaHusi  EWCTBUTENbHOCTH.  OnepupoBaHWe  MPOCTPAHCTBEHHBIMHA
oOpazamu OO0BbEAMHSAET pa3Hbie BUIb YYE€OHOH W TPYJIOBOM JEATEIbHOCTH,



ABJISIETCS. OAHUM W3 TMPOQECCHOHAIBHO BAXHBIX KAYE€CTB, MO3TOMY aKTyaJlbHA
3amaua (popMUPOBAHUS y OOYYaArOIMUXCS TMPOCTPAHCTBEHHOTO MBINIJICHUS Kak
PA3HOBUJIHOCTU OOpPa3HOr0 MBIILJIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTA B
MOJTrOTOBKE K MPAKTUYECKON IEITEIbHOCTH MO MHOTUM HAMPaBJICHUAM.

I{enb ocBoeHMs mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 0O0yueHusi — 00i1eo0pa3oBaTeibHOE W OOIICKYJIbTYPHOE Pa3BUTHE
oOyyarolmxcsi  4uepe3  0OeClEUeHUE  BO3MOXKHOCTA  MPUOOPETEHUA U
WCIONB30BAHUA CUCTEMATUUYECKUX TEOMETPUUYECKUX 3HAHWUM W JCHUCTBUH,
cnenupUIHBIX TEOMETPHH, BO3MOKHOCTH YCIICIITHOTO MPOAOIKCHHS 00pa30oBaHus
M0 CIEUHUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJAHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpud Ha 0a30BOM YPOBHE TNpEeAHA3HAUCHA s
00ydJaroIuXcsi CpeTHEH TITKOJBI, HE UCIBITHIBABIINX 3HAYMTEIILHBIX 3aTPYIHECHUN
Ha ypPOBHE OCHOBHOTO 00IIero oopaszopanus. Takum oOpazom, oOydarolyecs Ha
0a30BOM ypPOBHE AOJXHBI OCBOUTH OOIIME MATEMAaTUUYECKUE YMEHUS, CBA3AHHBIC
co crmemupuKOd TEOMETPUH W HEOOXOMWMBIE MJii JKH3HH B COBPEMCHHOM
oOiectee. KpoMe 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YUUTh F€OMETPHUIO 0oJice
ryOOKO, €ClIi B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPOECCHOHATBHON MEATETHHOCTH.

JlocT>KeHUE 1A OCBOCHUS TMPOrpaMMbl OOECMEUMBAETCA PEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputeTHhIMM 3a7ayaMH  OCBOCHHMS  Kypca
«I"eometrpun» Ha 0azoBoM ypoBHe B 10—11 kaccax sgBastoTcs:

o (¢opMHUpOBAHHE TIPEACTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOM

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (¢opMHUpOBAHHUE TIPEACTABJICHUS O MHOTOTPAHHMKAX W TEJAX BPAIICHUS
KaK O BQXHEHIIUX MATEeMAaTUYECKUX MOJENAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4YaTh Pa3HbIC SBJICHUS OKPYIKAIOIIErO MUPA;

o (¢opMHpOBaHHE YMEHHUS PACMO3HABATh HaA YEPTEXKAX, MOJACIAX W B
peajbHOM MHPE MHOTOTPAHHUKH U TEJ1a BPALLCHHUS,

e OBJIAJICHWE METOJAMHU PEIICHMS 3aJa4 HA MOCTPOCHUS HAa U300pPAKECHUIX
MPOCTPAHCTBEHHBIX (QUTYD;

o (¢opMHpOBAaHHEC YMEHHS ONEPHPOBATH OCHOBHBIMH TOHATHAMH O
MHOTOTPAHHHUKAX ¥ TEJIaX BPAIICHAS U WX OCHOBHBIMU CBOHCTBAMH,

e OBJAJICHWE  QJITOPUTMAMM  PCIICHHWS  OCHOBHBIX  THUIOB  33/ad,
dopMupoBaHrEe YMEHWA TPOBOJWTH  HECIOXKHBIE  JOKA3aTCIbHBIC
PacCyKIEHUS B XOJE PCIICHHS CTEPEOMETPUUECKUX 3a/lad M 3a1ay C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJJIEKTY AJTbHBIX U TBOPUYECKHX CIOCOOHOCTEM
0o0y4varolMxcsi, TMO3HABATEIbHOW  AKTHUBHOCTH,  HCCJICIOBATEIIbCKHUX
YMEHUH, KpUTHIHOCTH MBITIUICHHUS,



e (dopmupoBanHe (byHKITMOHATEHOK IPaMOTHOCTH, peeBaHTHOM
F€OMETPUU. YMEHHE PACMO3HABATh MPOABJICHUSA TE€OMETPUUYECKUX
MOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B PpEAbHBIX KU3HEHHBIX
CUTyalWsIX M TPU HM3YUCHUH APYTHX YUYCOHBIX TPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH H 3aKOHOMEPHOCTEH, (opMynupoBaTh WX HaA S3BIKE
F€OMETPUU U CO3/1aBaTh F€OMETPUUECKUE MOJIEIH, TPUMEHITh OCBOCHHBIH
F€OMETPUYECKHUIM ammapar A PElICHUS MPaAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATh MOJTYUCHHBIC PE3YJIbTATHI.

OTanuuTenbHON OCOOCHHOCTHIO MPOTPAMMBbI ABJISIETCA BKIIOUEHHE B KypC
CTEPEOMETPUM B HAYaJie €ro W3y4YeHWs 3a/ay, pellaeMbiXx Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACTEHHBIM 00pa30oM OpraHu3oBaHHasA padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PA3BUTHUIO JIOTMUECKOIO W TPOCTPAHCTBEHHOIO
MBIIJICHAS, CTUMYJIAPYET MPOTEKAHWE WHTYWTHBHBIX MPOIECCOB, MOTHBUPYET K
JAJIbHEUIEMY U3YUEHHUIO MPEAMETA.

[Tpennourenue oTAAETCA HATVISAHO-KOHCTPYKTUBHOMY METONY OOYUEHHS, TO
€CTh TEOPETUUECKUE 3HAHHS UMEIOT B CBOCH OCHOBE UYyBCTBEHHOCTbH MPEIAMETHO-
MPAKTUYECKONH NEeATEeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yyalmxcsi B Kypce€ CTEPEOMETPUM MPOBOJUTCS 3a CUET pELICHUS 3aJad Ha
CO3/JaHUE  MPOCTPAHCTBEHHBIX O0pPa3oB M 3aJad HA  ONEPUPOBAHHUE
MPOCTPAHCTBEHHBIMU oOOpazamu. Coznanve obOpaza MPOBOAUTCA C OMOPOM Ha
HarJISITHOCTh, a ONEpPUpPOBAHHE O00pa3oM — B  YCJIOBUAX OTBJICUCHHUS OT
HArJISTHOCTHU, MBICJICHHOTO U3MEHEHHUS €70 UCXOJAHOTO COJNCPKAHUS.

OcHOBHbBIE coaepKaTeNibHbie JuHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«Muororpanaukmy, «lIpsMble U TITIOCKOCTH B TPOCTPAHCTBEY, « Tena BpameHusy,
«BeKTopbl U KOOPMHATHI B MTPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacrpenensercs HE TOJbKO MO COJAEPXKATEIbHBIM JIMHUAM, HO M IO ToJaM
00yueHHUA Ha YPOBHE CpeIHETO 00ITIero 00pa3oBaHMA.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOEHUA paboueil mporpamMmbl, pacnpeacaEéHHbBIM 10 rojgaM oOyYeHus,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOObl OBJQJACHUE TE€OMETPUUECKUMU
MOHATUSIMHU U HAaBBIKAMU OCYILECTBJISUIOCHh MOCJEIOBATEIBHO U MOCTYMATENbHO, €
COOJIIOJICHUEM TIPUHIIUNA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHWA BKJIIOUAJIUCH B
OOIIYI0 CHCTEMY T€OMETPUUYECKUX MPE/CTABICHUN O0yYarOIUXCs, pacluupssa U
yrnyoniss €€, o0pasys IpOUYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YUYEBHOM IIVIAHE

Ha uzydenue reomerpuun oTBoauTcs 2 yaca B Heaemo B 10 kmacce u 1 yac B
Henemo B 11 knacce, Bcero 3a aa rojaa oOydenus - 102 yueOHbIX yaca.



COIEP/KAHUE YYEGBHOI'O KYPCA
10 KVIACC

I[IpsimMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS  cTepeoMeTpud. Touka, mpsaMas, MIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 aKCMOMATHUYECKOM MOCTPOEHHUH CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUH U CIICACTBHS U3 HUX.

B3auMHOEe pacronoxeHne npsAMBIX B MPOCTPAHCTBE. MNEPECEKAOIIUAECH,
MApaJUIe/IbHBIE W CKpeluMBarommecs npsaMbie. [lapannensHOCT TPAMBIX U
IJIOCKOCTEHW B TMPOCTPAHCTBE. MAPAUICIIBHBIE TNPSAMBIE B  MPOCTPAHCTBE,
MAPAUICIIBHOCTh TPEX MPSAMBIX; MAPALUICTBHOCTh MPSIMOH M TUIOCKOCTH. YTJIBI C
COHAMPABJICHHBIMU CTOPOHAMH, YTOJ MEXAY MNPAMBIMA B MOPOCTPAHCTBE.
[TapanmenbHOCTH TLUIOCKOCTEN: napasuIe/ibHbIE TUIOCKOCTH, CBOMCTBA
napajuieIbHeIX  IockocTer. [lpocteitmme mnpocTpancTBeHHbIE (UTYPH  HA
MJIOCKOCTH: TETPA3IP, KyO, NapaJiyICIEIUIE T, MOCTPOCHUE CCUCHUMN,

[lepneHAUKYAAPHOCTh MPSAMON M MJIOCKOCTH: TEPIECHANKYJISIPHBIE TPSMBIC B
MPOCTPAHCTBE, TMPAMBIE MNAPAUICIbHBIE W TEPNECHAUKYJSPHBIE K TUIOCKOCTH,
MPU3HAK NEPNECHANKYJIAPHOCTH MNPAMONM M IUIOCKOCTH, TeOopeMa O MpsAMOM
MEPNEHANKYJISIPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE. YrOJI MEXKAY MNPSAMOW M
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroj, JIMHEWHBIA YyroJd JABYTPAHHOTO  yrIJa.
[lepneHauKyIsAp ¥ HAKIIOHHBIC. PACCTOAHUE OT TOYKHU OO MIOCKOCTH, PACCTOSAHUE
OT TIpPAMOW 0  IJIOCKOCTH,  TPOCKIUs  (UTYpel  HA  TUIOCKOCTb.
[lepneHAMKYAAPHOCTh  IUIOCKOCTEHW: TMPU3HAK MOEPNEHAMKYISAPHOCTH  JBYX
IOCKOCTEN. Teopema o TpéX MepHeH IUKyIApax.

MHororpaHHuKu

[ToHsATHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIC MHOTOTPAHHUKY, Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronsHas
MpU3Ma; TPAHA U OCHOBAHHUS MPHU3MbI, PSAMas U HAKIOHHAsA MPHU3MbI;, OOKOBas U
MOJTHAS MMOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
nmapajuiesienunel U ero cpoiictea. [lupammpa: n-yrospHasd nupamuga, TpaHd v
OCHOBAHWE MUPAMUbI, OOKOBAA U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCeuéHHAas mnOupaMuja. OJEMEHThl TMpu3Mbl W nupamuibl. [IpaBuiibHbIC
MHOTOTPAaHHHUKH. TOHATUE MPABWJIBHOTO MHOTOTPAHHUWKA, MPAaBWJIbHASA MPU3MA U
MpaBUJIbHASA MHPAMUA, NPABWIbHAS TPEYTroJibHAA NUPaMHAa W NPABHJIbHBIN
terpa’ap;, ky0. IlpencraBieHue O MNPaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noAeKa’ap v ukocadap. CeueHust Npu3Mbl U MAPAMHUIBI.

CummeTpua B MPOCTPAHCTBE. CUMMETPHUS OTHOCHUTENIBHO TOUKH, MOPSIMOI,
MJIOCKOCTH.  ODJIEMEHThl CHUMMETPUM B MNHpaMHUAaX, Napauiesienuneaax,
MPABUJIbHBIX MHOTOTPAHHUKAX .



BriunclieHHEe 3JIEMEHTOB MHOTOTPAHHUKOB. pPEOpa, auaroHaiu, VYIJIbI.
[Inomans OOKOBOW MOBEPXHOCTH W TMOJHOW TMOBEPXHOCTU TMPSAMON TMPU3MBI,
MJIOIIaAb OCHOBAHUN, TeopeMa O OOKOBOW MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTHU TNPABUJIBHOW THPAMU/IBI,
TeopeMa O IUIomaaAd yceuéHHOM mnmpamuabl. [lonatue o0 o0bEMe. OOBEM
MUPAMHUIbI, TPU3MBI.

ITonoOubie Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXKAY IUIOMAAIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEN.

11 KUIACC

Tesa Bpamenusi

[umaaapuyeckas MMOBEPXHOCTD, o0Opasyrolye UJTAHIPAYECKON
MOBEPXHOCTH, OCh IMWIMHAPUYCCKON TmMOBepxHOCTH. [lunmmHAp: OCHOBaHWS W
OOKOBasi TOBEPXHOCTh, OOpasyromas MU OCh, IJIOIMAAb OOKOBOH W TMOJIHOM
MTOBEPXHOCTH.

Konuueckas moBepxHOCTh, 00pa3yrolIMe KOHMYECKOH MOBEPXHOCTH, OCh U
BEPIIIMHA KOHUUECKOUN moBepxHOCTU. KOHYC: OCHOBaHME U BEPILIMHA, 00pa3yroias
U OChb, IJIONMIAAb OOKOBOH W TMOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pa3yolIue U BbICOTA;, OCHOBAHUS U OOKOBAsi MOBEPXHOCTD.

Cdepa u map: meHTp, paadyc, AAAMETP, IUIOMAAb TOBEPXHOCTH CepHl.
Bzanmuoe pacnoniokenne cephl U MIOCKOCTH; KacaTeabHas TIOCKOCTh K cdepe;
mIommanab chepsl.

HN3o0pakeHune Ten BpallleHUs Ha MJIOCKOCTH. Pa3BépTka UIMHIpA U KOHYCA.

KomOunanmm Tenm BpamieHHss ©W  MHOTOTPDAHHHMKOB. MHOTOTpPaHHHK,
omucaHHBIA OKOJI0 cdepwr, cdepa, BNHCaHHAS B MHOTOTPAHHWK, WJIH TEJO
BpAITCHUS.

[Tonstue 06 00béMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00béMeE
MPAMOYTOJIbHOTO Mapajuiesienunena v ciencteus u3 Heé. OO0bEM IMWIMHAPA,
koHyca. OOBEM 1mapa 1 miomaab chepsl.

ITonoOHbie Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXKAY IUIOMAAIMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEN.

Ceuenna mwmHApa (TAPAUICIBHO W TEPHEHAWKYJSIPHO OCH), CCUCHUS
KOHyca (MapauyieIbHOE OCHOBAHHWIO W TIPOXOJSINEE UYepPEe3 BEPIIMHY), CCUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexrop Ha mitockocty 1 B ipocTpadcTBe. CI0KEHUE W BRIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpA HA 4uCio. Pa3noxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemienue 3amad, CBS3aHHBIX €
MPUMEHEHUEM TIPaBWJI JCHCTBHMHA C BekTOopamu. [IpsmoyronbHas cucTreMa



KoopauHaT B mnpocTtpaHcTBe. Koopaunatel BekTopa. l[Ipocreitime 3agaun B
KOOpAMHATax. YTroj MexAy Bekropamu. CKaJSPHOE MNPOU3BEICHUE BEKTOPOB.
Briuncrienne yrioB Mexay MpsIMbIMU W TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIH
METO/JI TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IIJIAHUPYEMBIE PE3YJIBTATDI
JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPpaMMbl YUeOHOTO IIpeaMeTa
«MareMaThKa» XapaKTEePU3yOTCS:

I'paxpanckoe Bocnuranue:

c(hOpMHUPOBAHHOCTHIO IPAXKAAHCKOM MO3UIIMH 00YyUaIOIIerocs KaK aKTHBHOTO
U OTBETCTBCHHOTO 4J€HA POCCUUCKOro OOIIECTBA, MPEACTABJICHUEM O
MaTeMaTHYCCKUX OCHOBAX (DyHKIIMOHHPOBAHUSA Pa3IMUHBIX CTPYKTYP, SBJICHHH,
MpoIeayp TPaXAAHCKOTO oOmecTBa (BBIOOPHI, OMPOCH W TIP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIbHBIMH HWHCTUTYTAMH B COOTBETCTBUHM C HX
(hYHKITUSAMH ¥ HA3HAUCHHUEM.

ITaTpuoTHyeckoe BocMUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCHUICKOM IpaXkIaHCKOM HICHTHYHOCTH, YBOKCHHS K
MPOILIOMY W HACTOSAIIEMY POCCUUCKON MaTEMAaTHKH, IECHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUAM POCCUHUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATUYECKON TIKOJIBI,
K MCIOJIb30BAHUIO 3THUX JOCTHOKCHHUM B JPYTMX HayKaxX, TEXHOJOTHAX, cdepax
SKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HAHHUEM JTyXOBHBIX IIEHHOCTEHN POCCHMCKOTO HApO/Ja,
c(hOpMHUPOBAHHOCTPIO  HPABCTBEHHOT'O  CO3HAHMS, ATHYECKOTO TIOBEIACHUS,
CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM NOCTHXKCHHUN HAYKH U JEATEIbHOCTHIO
YUYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMUBOTO Oy AYIIETO.

JcTeTHyecKkoe BOCIUTAHHUE:

3CTETUYECKUM OTHOIICHUEM K MHUPY, BKIIFOUAs SCTETUKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEMH, 00BEKTOB, 3ajadu, PELLEHN, pacCyKIACHUH,
BOCITPUMMYHMBOCTBIO K MATEMATHUECCKUM ACIICKTaM Pa3jIndHbIX BUJOB UCKYCCTBA.

Du3znyecKoe BOCIUTAHNE:

c(hOpPMHUPOBAHHOCTPIO YMCHHUSA NPUMEHITh MaTeMaTWYeCKHUE 3HAHHS B
HHTEpPECax 3I0POBOT0 W 0€30MacHOro 00pa3a KW3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHHWE, COATAHCUPOBAHHBINA PEKUM 3aHATHA W

OT/bIXA, peryJispHas ¢uznueckas AKTUBHOCTB); (mzraecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHITHAX CIIOPTHUBHO-03/I0POBUTEITHHOM
JEeSATENbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM LIEHHOCTH TPYAOTIOOUSA, UHTEPECOM K
pasnuuHbiM  chepaM  MPOECCHOHATBHONH — ACATENBHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKON U €€ MPWIOKCHUSAMU, YMEHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymer mnpodeccnrn W peau30BBHIBATH COOCTBEHHBIC KMU3HCHHBIC TLIAHBI,



FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MareMaTHYeCKOMY OOpa3oBaHHI0 H
caM0OOpa30BaHMIO HA MPOTSKCHHH BCEH >KW3HHM, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUCCKUX 33/1a4 MaTeMaTHUCCKOM HAPaBJICHHOCTH.

IKOJOrHUEeCKoe BOCIIMTaHME:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHUCCKON KYyJbTYPHl, TOHHMAHHEM BJIMSHUS
COITMAILHO-?KOHOMHWYECKHX IPOIECCOB HA COCTOSHHUE MPHUPOJIHON M COIMAIBLHOM
cpedpl, OCO3HAHMEM TJO0ANBPHOTO XapakTepa HKOJOTHUECKHX  MPoOsIeM;
OpHECHTAIMCH HAa NMPUMCHEHHE MATeMATHUYCCKHMX 3HAHWUW JUIS PEIICHHUS 33134 B
00JTaCTH  OKpYJKaloOIIeH cpenapl, IUIAaHUPOBAaHUS IIOCTYIIKOB M OINCHKH HX
BO3MOXKHBIX TTOCICACTBHM I OKPY KAIOIICH CPE/IbI.

I{leHHOCTH HAYYHOT0 TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHI HAyKd M OOIIECTBEHHON  MNPAKTUKH, TMOHUMaHHEM
MaTeMaTHYCCKOM HayKH Kak cgepbl UYeIOBEUECKON IeATeIbHOCTH, 3TAaloB &6
Pa3BUTHS W 3HAYMMOCTH JUIS PA3BHTHS ITHBIIM3AIMH, OBJIAJACHHUCM S3BIKOM
MaTeMaTUKH W MaTeMaTUUYeCKOM KyJIbTypOH KakK CpPEICTBOM IIO3HAHHMSA MHpA,
TOTOBHOCTBIO OCYIIECTBIIATh NMPOSKTHYIO W HCCISAOBATEIBCKYIO ACATEIBHOCTD
WHIWBUAYAJIFHO U B TPYyTIIIE.

METAITPEAMETHBIE PE3VJIbTATbBI

MertanpeaMeETHbBIE Pe3yJIbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO NpeaAMETa
«Maremarukay XapaKTEPU3YIOTCS OBJIAJICHUEM YHHABEPCAIbHBIMU
NO3HABAMENBHBIMU  OCIICMBUAMY,  VHUBCPCANbHLIMU — KOMMYHUKAMUGHBIMU
oeticmeUsIMU, YHUBEPCATbHBIMU PecYIAMUSHBIMU OCICMEUIMU.

1)  Vwuueepcanenvie = nosnasamenvHvle  Oeiicmeus,  00ecneyuU8arom
Gpopmuposanue 6a306vix KOSHUMUBHBIX NPOYECCO8 O0OVUAIOWUXCS  (0CBOEHUE
MemMoO08  NO3HAHUSL — OKPYJICalouweeo  Mupda,  npumenenue  J02UYeCcKUXx,
UCCTIe008AMENILCKUX ONePayuti, YMeHuti pabomams ¢ ungopmayueii).

baszoBble Jornueckue aeiicteus:

* BBIABIIATh U XapPaKTEPU30BATh CYILICCTBEHHBIE MTPU3HAKKM MATEMATHUYECKUX
00BEKTOB, TOHATHN, OTHOIICHWHA MEXKIY TMOHATHIMH, (HOPMYTUPOBATH
ONMPEACTCHUST TOHATHH, YCTAHABIIMBATh CYIICCTBEHHBIA  IPU3HAK
KJaccu(puKan, OCHOBAHWS JUIsi OOOOIIEHUS M CPaBHCHHS, KPUTECPUH
MPOBOJIUMOTO AHAJIN3Q,

e BOCHPHHWMATHh, (OPMYJIUPOBATH ©  MPEOOPA3OBBIBATH  CYXKICHUA:
YTBEPJUTEIbHBIC W OTPUIATENIbHBIC, €JUHUYHBIC, YaCTHbIE W OOIIHUE,
YCIIOBHBIE,

e BBIABIIATE  MATEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3HM W
npoTuBopeunss B (akTax, MJAHHBIX, HAOMIOACHUAX W YTBEPKICHUSAX,



npeiarath  KpUTEPUM  JUISL  BBISIBJICHHWS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUMH,

e JielaTh BBIBOJBl C KMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTUH,

* TPOBOJUTH CaMOCTOSITEILHO JIOKa3aTeNbCTBA MaTeMaTHUYECKHUX
YTBEPXKACHHUHA (MPAMBIC W OT MPOTHBHOTO), BHICTPAUBATh apTyMEHTAITHIO,
MPUBOJIUTh TMPUMEPbl U KOHTPOPHUMEPHI, OOOCHOBBIBATH COOCTBECHHBIC
CYJICHUS U BBIBO/IbI;

e BHIOWpaATh crocol® permeHus ydeOHOW 3amaum (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB PEILICHUS, BBHIOMPATh HaMOOJEEe NOAXOIAIUMHA C YUETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBarebcKue AelcTBUS:

* HCIOJB30BaTh BOIMPOCHl KAK MCCIICIOBATEIbCKUA MHCTPYMEHT MO3HAHUA,
dbopmyupoBaTh BOMPOCH], (UKCUPYIOIIHE NPOTHBOPEUHE, MPOOIEMY,
yCTaHABJIWBATh HMCKOMOE W  JaHHOe, (OPMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHUE,

* TPOBOJUTH CaMOCTOSATEIBHO CILJITAHUPOBAHHbBIH AKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTEMaTHYE€CKOro
00bEKTa, SBJICHUA, TMPOLECCA, BBISBJICHUID 3aBUCUMOCTEH MEXIy
00BbEKTaMH, ABJICHUAMHU, MPOLIECCAMU;

e  CaMOCTOATEIILHO (popMynHpoBaTh 0OOOIICHUS W BBIBOIBI IO PE3yIbTaTaM
MPOBEAEHHOTO HAONIOJCHUS, UCCJIEAOBAHUA, OLICHUBATh JOCTOBEPHOCTH
MOJIYUYEHHBIX PE3YIbTATOB, BHIBOJIOB U 000OIIECHHUI;

e TPOTHO3UPOBATh BO3MOXKHOE PA3BUTUE MPOIIECCA, a TAKKE BBIJBUTATH
MPEINOJIOKEHNS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

PaboTa c undopmanmeii:

e BBHIABIATH MeummThl WHPOPMAIMK, JAHHBIX, HEOOXOAMUMBIX JUTSI OTBETA
Ha BOTPOC U JJIsl PEIICHUS 3a/1a4K;

e BHIOWpaTh WHGOPMAMIO W3  HWCTOYHWKOB  PA3IMUHBIX  THIIOB,
aHATM3WPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUIOB M (hOPM TIPEACTABIICHHUS,

e CTPYKTYpUPOBaTh HHGPOPMAIHIO, PEJACTABIIATH €€ B Pa3IMUHBIX (hopMax,
WJUTIOCTPHPOBATH TPpapruecKH;

e OIICHUBATh HaJIEKHOCTh uHpopmarun o CaMOCTOSTEIBHO
chopMyJTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie ~ KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusarom

CHOPMUPOBAHHOCHL COYUATILHBIX HABLIKOS 00YUAIOUSUXCS.

OO0menmne:



BOCIIPUHUMATh W (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUH C
YCJAOBUAMM U LENAMU OOIIEHUSA;, SICHO, TOYHO, TPAMOTHO BbIPaXkaTh CBOIO
TOUYKY 3PEHHS B YCTHBIX W MUCbMEHHBIX TEKCTaxX, JaBaTh MOSACHECHUS IO
X0y PEUICHUs 3aJ1a4i, KOMMEHTHUPOBATh MOJIYUYECHHbBIHA PE3YJIbTaT;

B X0JI¢ 00CY’KJICHHS 33/1aBaTh BOMPOCH MO CYIIECTBY 00CYKIaeMON TEMBI,
mpo0JIeMbl, pEIIaeMOi 3a/1a4u, BbICKA3bIBATh UJICH, HALICJICHHbBIE HA MOUCK
PEILIEHUS; COMOCTABJIATh CBOM CYXICHHUS C CYXIACHUAMH JAPYTrUX
YYaCTHUKOB JMajora, oOHapy>XUBaTh Pa3uyue U CXOJACTBO MO3UIIMH; B
KOPPEKTHOU (hopMme popMyTMpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS,
NPEICTABIATh  PE3YJbTaThl  PEIICHUS  3aJa4d,  SKCIEPUMEHTA,
WUCCIIENOBAHMA,  TPOCKTa,  CaMOCTOSTENbHO  BBIOMpaTh  opmar
BBICTYILJICHUS C YUETOM 33/1a4 MPE3EHTALMKA U OCOOEHHOCTEN ay IUTOPUH.

CoTpyaHuuecTBo:

3)

MOHMMATh M WCHOJb30BaTh  MPEUMYIECTBA  KOMaHAHOH |
WHAUBUAYaJIbHOM pabOThl IPH PEIICHUH YUSOHBIX 3a7a4; TPUHUMATh 1€
COBMECTHOM JICITEILHOCTH, TIUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOH
paboThI, pacnpeaessaTh BUAbl padoT, JOTOBAPUBATHCA, 00CYKAATh MPOLIECC
1 pe3ynbTar padoThl; 000011aTh MHEHH S HECKOJIBKHUX JIFOJIEH;
y4acTBOBATh B TPYMNIOBEIX (hopmax paboTsl (00CykacHHS, OOMEH MHEHHUH,
«MO3TOBBIE TITYPMBD» W HWHBIE), BBITIOJHATH CBOIO YacTh pPabOTHl |
KOOPJMHUPOBATh CBOM JACHCTBHUA C JAPYTMMH WiICHAMH KOMAaH/IbI,
OIICHMBATh KAaye€CTBO CBOETO BKJIajga B OOIUH MPOAYKT MO KPUTEPHUIM,
chopMyITMPOBAaHHBIM YYaCTHHKAMH B3aUMO/ICHCTBHSI.

Vuusepcanvnvie  pecynamuenbvie oeticmeus, obecneyusaiom

Gopmuposanue cmMviCI08b1X YCMAHOBOK U JHCUSHEHHBIX HABBIKOS TUYHOCHIU.
Camoopranuzanusi:

COCTABJIATH TJIAH, AJITOPUTM PEIICHUS 33/1a4H, BHIOUPATh CIIOCO0 perieHus
C YUETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apTyMEHTUPOBATh ¥ KOPPEKTAPOBATH BAPUAHTHI PEMICHUM ¢ YIETOM HOBOH
uHpopmaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABHIKAMH TIO3HABATCIBHON pedIeKCHM KaK  OCO3HaHUA
COBEPIIAEMBIX JECUCTBUH M MBICTUTEIBLHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJIQJICTh CHOCOOAMHU  CaMOMPOBEPKH, CAMOKOHTPOJA Tporecca |
pe3ybTaTa peuieHus MaTEMaTHIECKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPH PEIICHUHN
3aJlaud, BHOCHUTh KOPPEKTHUBBI B JCATCIBHOCTh HA OCHOBE HOBBIX
00CTOSATENBbCTB, TAHHBIX, HAWIEHHBIX OIMMOOK, BBISABICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHUE PeE3yjbTaTa LEINU M YCJIOBUAM, OOBICHATH
MPUYHAHBl JTOCTHIKEHUS WM HENOCTHIKEHHS PE3yJbTaTOB ACATECIIBHOCTH,
HAXOJUTh OMIMNOKY, 1aBaTh OLUEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIbTATDBI
10 KVIACC

OnepupoBath MOHATUAMHU; TOUKA, MPSAMAas, MIOCKOCTb.

[TpuMeHATh AKCMOMBI CTEPEOMETPUM W CJICACTBUSA M3 HUX NPHU PEIICHUU
r€OMETPUUECKUX 33/1au.

OneprpoBarh NOHATUAMU: MAPALIETBHOCTh U NEPIEHIUKYJIAPHOCTh TPSAMBbIX
Y IJIOCKOCTEMN.

KmaccudummpoBars B3auMHOE paCIONIOKEHUE TPSIMBIX H IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBarTh MOHATUAMM. JBYTPAHHBIM YroJi, TPaHd JBYTPAHHOIO YTIJa,
peOdpo ABYTpaHHOIrO Yrja; JIMHEHHBIM Yron ABYTPAHHOrO YTJia, rpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBarTh MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIbIHA
MHOTOTPAHHHUK, AJIEMEHTh MHOTOTPAHHUKA, TPABUJIbHBI MHOTOTPAHHUK.

Pacno3naBare OCHOBHBIC BHIIBI MHOTOTPAHHUKOB (TMpaMWaa;, MPHU3MA,
MPSIMOYTOJIEHBIN TIapayiienenunena, Ky0).

KmaccudummpoBarh ~ MHOTOTpDAHHWIKH,  BBIOMpas ~ OCHOBaHUA  JJIA
Knaccuukanuyd  (BBHITYKIbIE W HEBBIMYKJIBIC MHOTOTPAHHWUKH, TPABUJIHHBIC
MHOTOTPAHHHUKH, TIPSMbIC U HAKJIOHHBIE TIPU3MBI, TAPAJUICTICTTUTIC B ).

OnepupoBaTh MOHATUAMHU: CEKYIIAS MIIOCKOCTh, CCUCHUE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIBI TOCTPOCHUS CEUEHUN, UCTOJB3YSI METO/ CJIC/IOB.

CTpouTh CEUECHHMS MHOTOTPAHHUKOB  METOJOM  CJIEOB, BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YCPTEKH M3 PUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYDP: BHI
CBEPXY, COOKY, CHH3Y.

Pematp 3aqaun Ha HAXOKJICHUE TEOMETPUUECKUX BEIUYMH MO 00pa3liaM WUiu
aNropuTMaM, NPUMEHAS W3BECTHbIC AHAJIMTHYECKHE METOAbl NPU PEIICHUU
CTaHJIAPTHBIX MATEMATHUECKUX 3a7a4 HA BBIYMCIIEHUE PACCTOSHUA MEXITY ABYMS
TOYKAaMH, OT TOUYKM JO0 NPAMOH, OT TOUKHM JO IUIOCKOCTH, MEXKIY
CKPCIIHUBAIOIIUMUCS MTPAMbBIMH,

Pematp 3a1aun Ha HAXOXKJICHUE TEOMETPUUECKUX BEIUYMH MO o0pa3liaM WUiu
aIropuTMaM, NPUMEHAS W3BECTHbIC AHAIMTHYECKHE METOAbl TPU PEIICHUU
CTAHJIAPTHBIX ~ MATEMATHMUYECKMX 3aJad Ha  BBIYUCJIEHUE YIJIOB  MEXIY
CKPCIIUBAIOIIUMUCS TMPSIMBIMH, MEXKAY TMPIMOA UM  IUJIOCKOCTBhIO, MEXIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Boranciasats 00bEMBI B IO TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,
nApamMuga) ¢ TpUMEHEHHEM (OpPMYJ;, BBIUHCIATH COOTHOIICHUS MEXAY
MJIOIIAASIMU TTOBEPXHOCTEN, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarTh NOHATUSIMHU. CUMMETPUS B NPOCTPAHCTBE, ILIEHTP, OCh H
MJIOCKOCTh CAHMMETPHH, TICHTP, OCh M IJIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekarb, mnpeoOpa3oBbiBaTh W HMHTEPIPETHPOBATH HWHMOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUAX (PpUTYypaxX, MPEACTABJICHHYIO HA YEPTEKax U
PUCYHKaX.

[IpumenaTs reoMerpudeckne HaKThl Ui PEIICHUS CTEPEOMETPUUSCKIX
3a/7a4, TPEANOJararllX HECKOJIbKO IIAroB PEIICHUS, €CIIA YCJIOBUS MPUMEHEHUA
3a/1aHbl B IBHOU (popme.

[IpuMeHATh mpocTeiiliie TPOrpaMMHBIE  CPEACTBA W DJEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMbI TIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[TpuBoauTh MNPUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAC U
YKWU3HU, PACMO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOMyYEHHBbIE 3HAHWS HA MPAKTUKE. AHAJIM3UPOBATh PEAbHBIC
CUTyalldd W TPUMEHATh HW3YUYCHHbIC MOHATHUS B MPOLECCE TMOUCKA PEIICHUs
MaTeMaTH4ecku COPMYIMPOBAHHONH MPOOJIEMBI, MOJEIUPOBATh peaNbHBIC
CUTyalldd Ha S3bIKE T[E€OMETPUH, MCCIEA0BATh MOCTPOCHHBIE MOJECIN C
MCIOJIb30BAHUEM M€OMETPUUECKUX TTOHATUH U TEOPEM, arlnapara ajareOpsl; pemarb
MPAKTUYECKUE 3a]]a4 M, CBA3AHHBIE C HAXO0XKJACHUEM T€OMETPUUECKUX BEJIMUKH.

11 KUIACC

OnepupoBarth TOHIATHAMH. IHJIWHIPHYECKAsS TMOBEPXHOCTh, 0O0pa3yroIue
MAJTUHAPAYECKOW  TOBEPXHOCTH;  IWIMHADP,  KOHWYECKAs  TOBEPXHOCTb,
obpa3ylommre KOHMIECKOH TOBEPXHOCTH, KOHYC; cheprueckas TOBEPXHOCTD.

Pacnoznasars Tena Bpamenus (uIMHAP, KOHYC, cdepa v 1map).

OOBACHATH CIIOCOOBI MOJYUEHHUS TEJI BPALLICHUS.

KnaccudummpopaTs B3auMHOE pacIoaokeHHe cephl U IIOCKOCTH.

OnepupoBarh MOHATHSAMH:. IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa, IIapOBOM CJIOH, OCHOBAHME IMAPOBOTO CJIOS, BHICOTA IMIAPOBOTO CJIOS,
LIAPOBOM CEKTOP.

Boraucnasate 00bEMBI WM TUIOMIAAW  TOBEPXHOCTEH TEI  BpPAIICHHS,
T€OMETPUUIECKUX TEIT ¢ TPUMEHEHUEM (HOPMYIT.

OnepupoBaTh TOHATHSIMH. MHOTOTDAHHWK, BIHCAHHBIH B cdepy #
omucaHHBIA OKOJIO cdephl; cdepa, BNUCAaHHAT B MHOTOTPAHHUK WA TEJO
BpaITCHUS.

BorauciasaTte COOTHOIMEHUS MEXAY IUIONIAIAMH TMOBEPXHOCTEH W 0OBEMaMu
MOIOOHBIX TEJ.



N3obpaxkars m3ydaembie (UTYPHI OT PYKH W C TPUMEHEHHEM TPOCTHIX
YEpPTEKHBIX HHCTPYMEHTOB.

BrImoaHATh (BRIHOCHBIE) TUTOCKHAE YEPTEIKN U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢uryp: BuI cBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJT BPAIIICHHS,

W3Bnekarb, WHTEPNPETUPOBATH W MPeoOpPa3oBBIBATH HWH(MOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUAX (PpUTYypaxX, MPEACTABICHHYIO HA YEPTEKax U
PHUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpInmonHAT ACHCTBUA CIIOKEHUS BEKTOPOB, BBIUMTAHWUS BEKTOPOB U
YMHOKEHHUS BEKTOPA HA YUCII0, OOBACHATH, KAKUMU CBOMCTBAMHU OHM 00IaAatoT.

[IpuMeHATh MPABUIIO TAPATIIETICTIUNEA.

OnepupoBaTh MOHATUIMU: ACKAPTOBbI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPAa, PABEHCTBO BEKTOPOB, KOOPAWMHATBHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMU, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

HaxoanTte cymMMy BEKTOPOB M MTPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAIAPHOE NPOU3BEACHHUE, PACKIAABIBATH BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3aaaBarh MIOCKOCTh YPABHEHUEM B ICKAPTOBON CUCTEME KOOP/IUHAT.

[IpumenaTy reoMerpudeckne HaKThl Ui PEIICHUS CTEPEOMETPUUSCKHIX
3a7a4, MPEANOJIAralOIAX HECKOIBKO IIAroB PELICHHUS, €CJIN YCIIOBUSA MPUMECHEHHUS
3a/1aHbl B IBHOU (popme.

Pemare npocreiimme reoMeTpuyYECKUe 3aaud Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/1A.

Pemare 3amaum Ha J0KA3aTEeNbCTBO MATEMATHUYECKUX OTHOLICHUN U
HaXO0XJACHUE T€OMETPUUYECKUX BEJUUYUH MO 00pa3liaM WK aJirOpUTMaM, MPUMEHAA
W3BECTHBIE METOBI MPH PEIUICHUH CTAHJAPTHBIX MATEMATHUYECKUX 3a/1a4.

[IpumenaTs TPOCTEHIME MPOrPAaMMHBIE CPEACTBA MW DJIEKTPOHHO-
KOMMYHHKAIMOHHBIC CHCTEMBI MPH PEIICHUH CTEPEOMETPUUECKUX 3a]a4.

[IpyBOoMTH MpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKA3HHU, PACMO3HABATH NPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJIyYCHHBIE 3HAHWS HA NPAKTUKE. AHAIM3UPOBATh PEAIbHBIE
CUTyallud W MPUMEHATh HW3YUYCHHBIC TIOHATHSA B MOPOLECCE TMOUCKA PELICHUA
MaTeMaTHYeCku  COPMYIMPOBAHHONH MPOOJIEMBI, MOJEIUPOBATh pealbHBIC
CUTyallud Ha A3BIKE T[ECOMETPUM, MCCICAOBAaTh TMOCTPOCHHBIE MOMACIN C
UCIOJIb30BAHUEM M'€OMETPUUYECKUX TOHATUH U TEOPEM, arlnapara ajreOpsl; pemarhb
MPAKTUYECKAEC 33/1a4H, CBA3AHHBIC C HAXO0XKJACHUEM T€OMETPUUECCKUX BEJTUYMH.



Cuctema OLUEHKWN AOCTUXEHNA NNaHNPYEMbIX Pe3ys/ibTaToB Mo reoMeTpunmn

OueHKa NpeaMeTHbIX Pe3y/ibTaToB BeETCH yUnTesleM B X0fe Npoueayp
BHYTPEHHEN OLEHKW (TEKYLLIEN, TEMATUYECKOM, NPOMEXYTOUHOM 1 UTOrOBOW
OLIEHKN), a TaKke agMUHUCTPaLMeEN 0bpa3oBaTe/IbHOM opraHmM3auUmm B Xofe
BHYTPULLKO/IbHOMO MOHUTOPUHTA.

e TekylLiasi OLeHKa NPeaCTaB/seT coOb0M NpPoLUeaypy OLEHKN UHAMBUIYa/TbHOMO

NPOABWUXEHMS B OCBOEHMM NPOrpaMmbl y4e6HOro npeamerta (YCTHble U
MMCbMEHHbIe ONPOCbI, NMPAKTUYECKKe PaboThbl, TBOPYECKME paboTbl,
NHAVBWOYa/bHbIE 1 FPYNMNoBble (HOpMbI, CAMO- W B3aMMOOLIEHKA, pediieKcus,
JWCTbI MPOABVKEHUS 1 AP.)

e TemaTnyeckas OLEHKa MOXET BECTUCh KaK B X0/l U3YyYeHUSA TEMbI, TaK U B
KOHLle ee. MpomexxyTovHan atTectauns NpeacTaBnseT coboi npouesypy
arTecTaumm 0by4aroLLMXCA Ha YpOBHe OCHOBHOIMO 00LLEro 06pasoBaHNs U1
NPOBOANTCS B KOHLE Ka>KOM YETBEPTU U B KOHLIE YHeOHOro roga.
[MpomeXxyTovHasn aTTecTauust NPOBOAUTCH Ha OCHOBE Pe3y/bTaToB
HaKOM/IEHHOM OLIEHKN W Pe3y/ibTaToB BbIMNOMHEHNS TEMaTUYECKMX
NPOBEPOYHbIX PAboT N UTOroBOM PaboTbl Mo

npeamMeTy (B COOTBETCTBUM C IOKa/IbHbIMU akTamn OY) 1 MKCMpYeTCA B
[OKYMeHTe 06 06pa3oBaH

e MOHWTOPUHIOBbIE PaboThbl (BXOAHAS, MPOMEXYTOUHAs U UTOroBast) MoryT
NPOBOAUNTLCS YUMTENEM C LIESbHO OLEHKN AVHAMMKW B OCBOEHMM NPOrpaMMb
yuyeOHOro npeaMeTa 06y4atoLLIMICS, KOTOPOI SBNSKOTCS OCHOBaHWEM [J1s]

KOoppeKTUPoBKM yUeOHbIX NPorpaMm 1 HANBUAYaM3aLmm y4eGHOro
npoviecca.

*  lTOroBasi MOHUTOPMHIOBas paboTa MOXKET COBMagaTh C UTOrOBOI PaboToil Mo
npeaveTy.

AToroBasi oLieHKa (MTOroBas aTTecTauusl) No NpeaMeTy CKaabIBaeTcs 13
pe3yNbTaToB BHYTPEHHE 1 BHeLLHel oLeHKM (pesynbTaTbl FAA).



OCOBEHHOCTM OLIEHKW MO reOMeTPUM 1 UHCTPYMEHTapUIA 4711 OLIEHUBaHNSA
pe3yNbTaToB MPUBOAATCS B MPUMIOXKEHNM K paboyeli mporpamme.



TEMATNYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyectBo 1yacos
Ipakr | DaexrponHbie
Ne HYeCKH | (uudposbie)
HaumeHnoBaHue pa3aesioB H TeM NPOrpamMMbl KonTpoabn
n/n Bcero e 00pa3oBaTeJbHbIE
ble padoThI
pador | pecypchi
bl
| IToBTOpEHNEe N3yUeHHOT0 MaTepuaa 3a Kypc reoMeTpuu 4 |
OCHOBHOH IIKOJIBIL.
2 BBeaenue B cTepeoMeTpuUro 8 1
3 IIpsimble u mockocTu B npoctpaHcTse. [lapannensHOCTh 1 |
MPSIMBIX U MJIOCKOCTEN
4 IlepnieHAUKyYJIAPHOCTD NPSIMBIX U IUNIOCKOCTEN 9 1
5 Yriel MeXAy NPSMBIMU U MJIOCKOCTSIMU 12 1
6 MHororpaHHukH 11 1
7 OOBEMBI MHOTOTPAaHHHUKOB 8 1
8 IloBTOpeHue: ceuenus, pacCTOSAHUS U yIJIbI 5 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 8 0




11 KVIACC

KoanuectBo yacos D 1eKTPOHHBIE
No 11/ HaumeHoBaHue pa3aesioB U TeM Konrtponbubie | TIpakTuueciue (uudposbie)
NporpamMmbl Bcero o0pa3oBaTe/ibHbBIE
padoTbI padoThI
pecypchbl
| IToBTOpeHue yuebHOrO MaTepuaia 3a Kypc 4 |
reometpun 10 knacca
2 Tena Bpaienus 11
OOBEMBI TEN 1
4 BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 9 1
5 [TosTopenue, obo0IIeHNHE, 5 |
CHUCTEeMaTU3aLMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 34 4 0




KanengapHo- TeMaTuyeckoe rJiaHuUpoBaHUe YPOKOB reoMeTpUn

10 KVIACC

Bcero 68 uacos ( 2 pa3a B Hegesro) KP - 8

No

n/n

Tema ypoxa

K-Bo
4acoB

HMara

Ilna

dakr

IIpumeua
HHE

T.1 HIOBTOPEHUE MATEPHAJIA 3A KYPC TEOMETPHA OCHOBHOM IIIKOJIBI

(41)

Ypoxk nosropenust. HekoTopeie cBeneHUs MIIAHUMETPUH.
OCHOBHBIE TE€OPEMBI U (PAKTHI.

Ypok nosropenust. HekoTopeie cBeneHUs IIaHUMETPUH.
ITnomanu.

VYpok nosropenusi. OKpy>KHOCTb, KPyT. YTIIbI U OTPE3KH,
CBSI3aHHBIE OKPY>KHOCTBIO.

JuarsHocTuyeckasi KOHTpoJibHasi padora Nel

T.2 BBEAEHUE B CTEPEOMETPHUIO

(84

AHaj13 KOHTPOJIbHOH paboThl. OCHOBHBIC TIOHSTHS
CTEPEOMETPHUH: TOUKA, PSIMAsi, MIIOCKOCTh, ITPOCTPAHCTBO.
[IpaBuna n300pakeHnsl HA PUCYHKaX: U300paKeHHSI
IUTOCKOCTEH, MapajIeNIbHBIX MPSIMBIX (OTPE3KOB),
CepeaNHbI OTPe3Ka

IlonsTus: NEPECCKAIUECS TINIOCKOCTH, IEPECCKATOIUECCSH
npsaMast 1 rnjiaoCKOCTb

3HAKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHue
MHOT'OIPaHHUKOB Ha PUCYHKaX, Ha MPOCKLMOHHBIX
yepTeKax

HauanpHble cBeeHNs 0 KyOe U IpamMuze, UX pa3BEPTKH U
Moznenu. CeueHnss MHOTOTPaHHHUKOB

[TonsiTre 06 akCHOMAaTUYECKOM TTOCTPOSHUN
CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U CJIEACTBUS U3

HHX

10

[TonsiTre 06 akCHOMAaTUYECKOM TOCTPOSHUN
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3
HUX

11

KonTtposbnas pabora Ne2




12 AHann3 KOHTPOJBbHOH paboThI 1
T.3 IPAMBIE U INIOCKOCTHU B TPOCTPAHCTBE. TAPAJUIEJIBHOCTD ITPAMBIX U
IVNIOCKOCTEHN
(11 49)
B3anmHoOe pacnonoxeHue npsiMbIX B IPOCTPAHCTBE:
13 MEePECEKAIOIINECS, MAPATIIEIbHBIE U CKPEIIUBAIOIINECS 1
npsiMble
ITapannenbHOCTH NPSIMBIX U MJIOCKOCTEN B POCTPAHCTBE:
14 MapaJuIeNbHbIE IPSIMBIE B TPOCTPAHCTBE, MAPAJLIENbHOCTD 1
TPEX MPSIMBIX
15 ITapannenbHOCTH NPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE: |
ITapannenbHOCTb NPSIMOM U TUIOCKOCTH
16 VYTIbBl ¢ COHANPABIECHHBIMA CTOPOHAMH 1
17 Yron Mexay NpsiIMbIMU B IPOCTPAHCTBE 1
18 [TapannenbHOCTh MIOCKOCTEN: NapaieSbHbIE MIIOCKOCTH 1
19 CaoiicTBa napaJiebHBIX MJIOCKOCTEH 1
20 [IpocTeiimue MpoCTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: |
TeTpa’ap, Ky0, mapaienenumnesn
21 ITocTpoenue ceueHnii 1
22 KonTtpoabnas padora Ne3 1
23 AHanu3 KOHTPOJBHOH paboThI 1
T.4 HIEPOIEHIUKYJIIPHOCTD IPSAMBIX U ILIOCKOCTEM
( Y)
24 IlepnieHAUKYJIAPHOCTD NPAMON U MIOCKOCTH: 1
NEePNEHAUKYJISIPHBIE IIPSIMBIE B IPOCTPAHCTBE
25 IIpsamele napanienpHble U NEPIEeHAUKYISIPHBIE K |
MJIOCKOCTH
26 IIpusHak nepneHauKyISIPHOCTH NPSIMOM U TIOCKOCTH 1
27 Teopema 0 mpsiMOil NEPIIEHANKYIIPHON INIOCKOCTH 1
28 Teopema 0 mpsiMOil NEPIIEHANKYIIPHON INIOCKOCTH 1
29 IlepnieHauKyJISIp U HAKJIOHHBIE: pafCTOﬂHHe OT TOYKHU 10 |
MIJIOCKOCTH, PACCTOSIHUE OT NMPSIMOM A0 MJIOCKOCTH
30 IlepnieHaAUKYJISIP ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU A0 |
MIJIOCKOCTH, PACCTOSIHUE OT NMPSIMOM A0 MJIOCKOCTH
31 KonTtposbnas pabora Ned 1
32 AHanu3 KOHTPOJBHOH paboThI 1
T.5 YIUIbI MEKAY NPAMbBIMHU U IIVIOCKOCTAMHU
(12 9)
33 VYTIbl B IPOCTPAHCTBE: YIOJI MEXKAY NPSMOMN U TUNIOCKOCTBIO 1
34 JIByrpaHHbIN yroJ, JUHEWHbINA YIoJl ABYPAHHOIO yIJjia 1
35 JIByrpaHHbIN yroJ, JUHEWHbINA YIoJl ABYPAHHOIO yIJjia 1




[lepneHauKy IAPHOCTD TNIOCKOCTEN: NPU3HAK

36 NEPIEeHIUKYJISPHOCTU ABYX IIOCKOCTEH !
37 IlepneHIUKYJIAPHOCTD TUIOCKOCTEN: MPU3HAK 1
MEPIEeHIUKYJISPHOCTU ABYX IUIOCKOCTEH
38 Pemenue 3anau 1
39 Teopema 0 Tp€x nepneHANKyIIpax 1
40 Teopema 0 Tp€x nepneHANKyIpax 1
41 Teopema 0 Tp€x nepneHANKyIpax 1
42 Pemenne 3agag 1
43 KonTtposbnas pabora NeS 1
44 AHann3 KOHTPOJBHOH paboThI 1
T.6 MHOTOI'PAHHUKH
(11 49)
ITonsiTHE MHOTOIpaHHHKA, OCHOBHBIE JIEMEHTbI
45 MHOTI'OTPaHHUKA, BBIMYKJIBIE U HEBBIIYKJIbIE 1
MHOTOTPaHHMKH, pa3BEPTKa MHOTOIPaHHUKA
IIpusma: n-yrospHasi Npu3Ma; rpaHud U OCHOBAHMSI IPU3MBI,
46 npsiMasi 1 HAKJIOHHAs! PU3MBbL, OOKOBAst M TIOJTHAS 1
MOBEPXHOCTD MPU3MBI
47 [Tapannenenunen, NpsiMOyroJIbHBINA NapajuIeIenunes] U ero |
CBOICTBa
Iupamuna: n-yrojpHasi nMpaMuaa, rpaHyd U OCHOBaHUE
48 UpaMH/IbL, OOKOBas M MOJIHAS TIOBEPXHOCTh MUPAMHUIBI, 1
MpaBUJIbHAS U yCeUE€HHAs MUpamMuaa
IIpaBunpHBIE MHOTOTPAHHUKU: TIOHATHE NPABUIILHOTO
49 MHOTOTrpaHHMKA, PaBUIbHAS MPU3Ma U IPaBUIIbHAS |
NUpaMuja, IpaBUIbHAs TPEyToybHas NUpamMuaa u
NPaBUIBHBIA TETPadIp; KyO
50 IIpencraBneHue o MpaBUIIbHBIX MHOTOTPaHHHUKAX: OKTa’ap, |
AOAEKA3AP U UKOCABIP.
CumMMeTpusi B IPOCTPAHCTBE. CUMMETPHUS OTHOCUTENIBHO
51 TOUKH, NMPSAMOMH, MIOCKOCTH. DJIEMEHTbl CHMMETPUU B |
nupaMuax, napajuienenunenax, npaBuibHbIX
MHOTOTrpaHHHUKaxX
5 Beruncienne 31eMeHTOB MHOTOTPaHHUKOB: pédpa, |
IVaroHau, yIJibl
[Tnomane 60KOBOH MOBEPXHOCTH U MOJIHOH MOBEPXHOCTH
53 MPsIMOM NPU3MBI, IIOINAAb OCHOBAHUM, TEOPEMA O 1
OOKOBOI MOBEPXHOCTH MPSIMON TPU3MBI
54 KonTtposbHnas padora Ne 6 1
55 AHanu3 KOHTPOJBHOH paboThI 1

T.7 OFbEMBI MHOI'OTPAHHUKOB

(84




56 [onsitue 06 0O6bEMe 1

57 OOBéM MUpaMuIBI 1

58 OOBéM MUpaMuIbI 1

59 OO0BEM MUpaMHIIBI 1

60 O06BéM npu3MbI 1

61 O06BEéM npu3MbI 1

62 O06béM npu3MbI 1

63 KonTtposbnas padora Ne7 1

T.8 HOBTOPEHHUE: CEUEHUA, PACCTOAHUA U YI'JIbI
Y
Ananu3 KoHTpoJbHOH pabotsl. IToBTOpenue, o0obimeHne

64 cucreMatusauus 3HaHui. [lapannenbHOCTb NPSIMBIX U 1
mockocTen. IlepneHaukyIspHOCTD NPSIMBIX U INIOCKOCTEN

65 IToBTOpenue, ob6obLUIeHNE CCTEMAaTH3aMs 3HAHHUH. |
ITocTpoeHue ceueHnit B MHOTOT PAHHUKE
[TosTopenue, 00O0IIeHHe CUCTEMATH3AIIHS 3HAHUIA.

66 Brruucnenue pachTos[HI/H?I: MEXKAY OBYMsl TOUKAMH, OT |
TOUYKHU A0 NPSIMOM, OT TOYKH JIO TUIOCKOCTH, MEXIY
CKPELIMBAOIIUMHUCS MPSIMBIMH

67 HTorosasi koHTpOabHasi padoTa Ne8 1
[ToBTOpeHue, 00O0IIeHHe CUCTEMATH3AIIHS 3SHAHUIA.

68 Beruncienne yriioB: M1y CKpEIUBaOLITUMHCS |

MPSIMBIMH, MEXy NPSIMON U MJIOCKOCTBIO, ABYIPAHHBIX
YIJIOB, YTJIOB MEXAY MJIOCKOCTSIMU




IHOYPOUYHOE INIAHUPOBAHUE YPOKOB I'EOMETPUNA
11 KUIIACC

Ne i/

K-Bo Aara
yacos | Ilia
H

Tema ypoka IIpumeua

dakr HHUe

T.1 HIOBTOPEHUE U3YUYEHHOI'O MATEPHAJIA 3A KYPC I'EOMETPHUH 10 KJTACCA

(@)

1 Y PpOK NOBTOPEHUS. 1

9 Y pOK NOBTOPEHUS. 1

3 Y PpOK NOBTOPEHUS. 1

4 JuarsHocTuyeckasi KOHTpoJbHasi padora Nel 1

T.2 TEJIA BPAIIEHUA
(1149

5 Ananu3 koHTposbHOM padoTel. Cdepa u map: weHTp, |
pamuyc, TMaMeTp; IJIOMaab TIOBEPXHOCTH Chephl.
BsanmHuoe pacnionoskeHue chepbl H MIOCKOCTH,

6 KacaTeJbHas INIOCKOCTh K cepe. M3obpakenue chepsl, 1
nrapa Ha njaockoctu. CedeHus Liapa.
Hunuaapudeckast MOBEPXHOCTh, 0Opasyromue

7 LMJMHAPUYECKON NOBEPXHOCTH, OCh LIUJIUHAPUIECKON 1
MOBEPXHOCTHU
Hunuuap: ocHOBaHUS M OOKOBasi MOBEPXHOCTH,

8 oOpasyroias 1 och; IJIOMaab OOKOBOW U MOJTHON 1
MOBEPXHOCTHU
Uzobpakenne nnnnHApa Ha iockoctu. Pa3sépTka

9 mnHApa. CeueHus MTUHAPA (TUIOCKOCTHIO, 1
NapajieIbHON WK MePIICHAUKYJITPHOM OCH LIMITMH/IPA)

10 Konuueckas noBepxHOCTh, 00pa3yomue KOHUIEeCKOH |
MOBEPXHOCTH, OCh U BEpLINHA KOHUYECKOHN MOBEPXHOCTH

1 Konyc: ocHOBaHMe 1 BepIInHa, 00pa3yroiast U Och; |
Iomaab OOKOBOM U MOJIHOW MOBEPXHOCTH

12 Y cedéHHBII KOHYC: 00pa3yromue U BbICOTa, OCHOBAHHUS U |
OOKOBast MOBEPXHOCTh
HzobpakeHne koHyca Ha IIockocTh. Pa3BépTka KoHycCa.

13 Ceuenus koHyca (TUIOCKOCTBIO, MAPaJUIEIBHON OCHOBAHHIO, 1
U TUIOCKOCTBIO, IPOXOIAIIEH Yepe3 BEPLINHY )

14 KomOuHamwmst Te BpaieHust 1 MHOTOIPaHHUKOB 1

15 MHororpaHHHK, OMUCAaHHBINA 0KOJIO cepsr; chepa, |

BIIMCAHHAA B MHOT'OT'PaHHUK WUJIK B TCJIO BPALICHUA




T.3 OBbEMBI TEJI

(5 1)

16 [TonsTne 06 06béme. OCHOBHBIE CBOWCTBA OOBEMOB TE 1

17 OO0BéM UIMHIpA, KOHYCa 1

18 O0béM mapa u miomaas chepbl 1

19 [TonoGubie Tena B mpocTpancTBe. COOTHOIIEHUS MEXKTY |
TUIOIIAIIMU TIOBEPXHOCTEH, 00béMaMU MOTOOHBIX TEJ

20 KonTtpoabnasi padora Ne2 "Tena ppamenus. Oobembl |
Tea"

T.4 BEKTOPBI 1 KOOPJIUHATBHI B TIPOCTPAHCTBE
© 1)

21 AHanu3 KOHTPOJIBHOH paboTel. BekTop Ha MIIOCKOCTH U B |
NPOCTPAHCTBE

2 CrnoxeHre 1 BBIMUTaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA |
Ha YHCIIO0

23 PaznoxeHne BekTOpa 1Mo TPEM HEKOMILTIAHAPHBIM !
BekTopaMm. IIpaBuio napannenenumnena

24 PeEHeHI/Iev 3a/1a4, CBSI3aHHBIX C IPUMEHEHHUEM MPABIIT !
IEWCTBUI C BEKTOPaAMHU
[IpsimoyrospHast CUCTEMa KOOPIUHAT B TIPOCTPAHCTBE.

25 Koopaunate! BexTopa. IIpocreiimne 3ana4du B 1
KOOpIUHATaX

26 Yron mexay Bekropamu. CKaJsipHOE MPOU3BEACHNE !
BEKTOPOB

27 Brrucnenue yriaios Mexay NpsiIMbIMU U IJIOCKOCTSIMH 1

28 KoopanHaTHO-BEKTOPHBIN METO PHU PEIICHUH |
reOMETPHUYECKUX 3a7a4

29 KonTtposbHasi padora Ne 3 '"BexkTOopbl H KOOPAHHATHI B |
npocrpancrse'

T.5 IOBTOPEHUE, OBOBIIEHUE U CACTEMATH3ALIA 3HAHUI
SY)

AnHanu3 koHTpOJbHOH padoTsl. [ToBTOpeHue, obodmenne u

30 cucreMaTnzauus 3HaHui. OCHOBHBIE (PUTYPEI, (PaKTHI, 1
TEOPEMBI Kypca IUTAHUMETPUH

31 [ToBropenue, o6odILIIEHNE U CUCTEMATH3ALIS 3HAHUH. !
OcHoBHBIE QUryphl, (PaKThl, TEOPEMBI Kypca MIIAHUMETPUU

37 IToBropenue, ob6od1LIeHNE U CUCTEMATH3ALIs 3HAHUH. |
OcHoBHBIE QUryphl, PaKThl, TEOPEMBI Kypca CTEPEOMETPHH

33 Hrorosasi koHTpOJLHASE padoTa Ned 1

34 Amnanu3 KoHTpoJbHOH padoTsl. [ToBTOpeHue, obodmenne u !

CUCTEMATHU3ALUs 3HAHUN




YUYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYEHUKA

» MaremaTuka: anrebpa 1 Hauajia MaTeMaTHUE€CKOTO aHAJIN3a, TEOMETPHS.
I'eomerpus, 10-11 kmaccel/ Atanacsan JI.C., byty3os B.®., Kagomues C.b. u apyrue,

AkuuonepHoe obiectBo «M3narenscrBo «Ilpocseienne»

METOANYECKHUE MATEPUAJIbI VIS YUUTEJIA

Maremaruka: anrebpa 1 Hayajia MaTeMaTHUECKOTO aHalln3a, reomeTpus. [ 'eomeTpus,
10-11 xmaccrl/ Atanacsan JI.C., bytyzos B.®., Kagomuies C.b. u apyrue,

AkuuonepHoe o6iectso "UznarensctBo "lIpocseenne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/subject/17/10/
https://uchi.ru/teachers/lk/main
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