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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpusi» 6a30BOTO ypOBHS Jis
obyuarommmxcss 10 —11 «kmaccoB pa3paborana Ha ocHOBe DeaepanbHOTO
roCyIapCTBEHHOTO 00Pa30BaTEIBLHOTO CTAaHAApPTa CPEIHEro 00Imero o0pa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUM, TMPEABIBISIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHUIO, M TPATUIUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecriedYBaET OBIIAJICHUE KIIOUYEBBIMU KOMIIETEHIUSIMU,
COCTABJISIFOIIMMHU OCHOBY JUISI CaMOPa3BUTHUsI M HENPEPBHIBHOIO 00pa3oBaHUS,
[EJTOCTHOCTh OOIIEKYIbTypPHOTO, JUYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOLIUXCSl.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TeOMETpUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METANpPEeIMETHBIX U
OPEIMETHBIX PE3YJbTaTOB OOYYEHHs T'€OMETPUU B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0yvarolmuxcsi, (QopMUpOBaHUS (PYHKUMOHAIBHOW MaTEMaTUYECKON
IPaMOTHOCTH, U3yUEHUS IPYTHX YUeOHBIX TUCHUIUIMH. Pa3Butue y oOydarommxcs
NOpPaBUJIBHBIX NPEICTABICHUN O CYIIHOCTH U HPOUCXOXKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOLUICHHUH pPEaJbHOTO M HAEAJBHOT0, XapaKTepe OTpaKEHHs
MAaTEMATUYECKOM HAyKOW SBJICHUM U IIPOLIECCOB PEAIBHOIO MHUpPA, MECTE
reOMETPUH B CUCTEME HAayK U POJIM MaTEMaTHUYECKOTO MOJACTUPOBAHUS B HAYTYHOM
MO3HAHUH U B TIPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakXe KayecTB MBILIUICHUS, HEOOXOOUMBIX Ji1 aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBiseTcs OAHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHUs, TaK Kak OOECMEeYHMBAeT BO3MOXKHOCTh H3YUYCHHS Kak
JUCIMILTAH €CTeCTBEHHO-HAYYHOM HAIIPaBIEHHOCTH, TaK U TYMaHUTAPHOH.

Jlormueckoe MblIIeHHE, (QOpMHpyeMOe MpPH H3yUYEHUH OOy4YarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPUU U IOCTPOCHUU IIETIOYKH JIOTHUECKUX YTBEPKIACHHI
B XOJI€ pCIICHUS TEOMETPUYECKHX 3a]ad, YMEHHE BBIIIBUTaTh WU OIMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS IMPU PELIEHUH 337ad €CTECTBEHHO-
HAY4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeTbHOCTU uenoBeka. OpHEeHTalus 4elloBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIBHOrO ObITHA, (opMa
OTPaXEHUS OKPYKAIOIIETO MHpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusl  ACUCTBUTENBHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00bEeIMHSACT pa3Hble BUABl YUEOHOU U TPYJOBOU AESITEIHHOCTH,



SBJISICTCSI OJHUM W3 TPO(PECCHOHATBLHO BAXKHBIX KAadeCTB, MO3ITOMY aKTyajbhbHa
3a7a4a (GOPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKOM AESITEIbHOCTH TI0 MHOTHM HalpaBIICHUSIM.

[leas ocBoeHus mporpaMMbl ydeOHOTo Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE 00yueHuss — oOieoOpazoBarenbHOe U OOIIEKYJIbTYpPHOE pa3BUTHE
oOydaronxcst  4epe3  00ECleYeHHE  BO3MOXXHOCTM  NPUOOpPETEHUs |
WCMOJIb30BaHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JICWCTBH,
crenuUIHBIX T€OMETPHUH, BOBMOKHOCTH YCIEIIHOTO TPOJOJIKEHUSI 00pa30BaHus
0 CIENUATLHOCTSIM, HE CBSI3aHHBIM C MPHUKJIATHBIM UCTIOIb30BAHUEM I€OMETPHUHU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE TIpeIHA3HA4YeHA IS
oOy4JaronuMxcsi CpeHEl IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTO 0o0Iero oopasoBanus. Takum oOpa3zoM, oOydaromyecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMaTHYECKUE YMEHUS, CBsI3aHHBIC
co crnenu@uKod TEOMETpUHM U HEOOXOAUMBIE [JIsi KH3HA B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOKHOCTh U3YYUThb IeOMETpuio OoJjee
r1yOOKO, €Clii B JaJbHEHIIEM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUYECKUX
3HaHUAX B MPOGECCUOHAIBHON JIEATEIbHOCTH.

JlocThKeHrue 11eJIi  OCBOCHHS TMPOTpaMMbl OOECIIEUMBAETCS pelIeHUEM
COOTBETCTBYIOIUX 3aiad. [IpruopuTeTHRIMH 3a7adyaMu OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBisIFOTCS:

e (opMupoBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYPbI U OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opMupoBaHUE MNPEACTABICHUS O MHOTOTPAHHUKAX M Tejlax BpalleHUs
KaK O BaXHEHIIMX MaTeMaTHUYECKHX MOJIEJNSX, MO3BOJISIONINX OIMKMCHIBATDH
Y U3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA,;

e (QopMupoBaHUE YyMEHHUS paclo3HaBaTh Ha YEpPTEkKax, MOJACISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS,;

e OBJAJCHHE METOJAMH DPEIICHUS 3a]a4 Ha MOCTPOSHUS Ha U300PaKCHUIX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOIpaHHUKAaX U TeJaX BpaleHUsl U UX OCHOBHBIMU CBOWCTBAMHU;

e OBJIAJICHHE  AJITOPUTMAMU  PEIIEHUST  OCHOBHBIX  THUIIOB  3ajady;
dbopMHupoBaHWE yMEHHUS MPOBOIUTH  HECJIOXKHBIE  JIOKa3aTeIbHBIC
paccyXeHus B XOJ€ pEUIeHUs] CTEPEOMETPUUECKUX 3ajad M 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  WHTCIUICKTyIbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH
oOydJaronmmxcsi, TO3HABAaTEILHOW  AKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIIICHUS;



o (opmupoBanue (GyHKIIMOHAIBHOM TPaMOTHOCTH, pEIEeBaHTHOU
TEOMETPUU: YMEHHE PpACIIO3HABaTh TMPOSIBIEHUS  I€OMETPUYECKHX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEabHBIX >KU3HEHHBIX
CUTYyallMsIX U TMPU HU3YUYEHUU NPYTUX YUEOHBIX MPEIMETOB, MPOSBICHHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMylIHpoBaTh WX Ha S3BIKE
T€OMETPUHU U CO3AaBaTh FEOMETPUUYECKHUE MOJIETHU, TPUMEHATH OCBOCHHBIN
TEOMETPUYECKUI amnmapar sl PEHIeHHs] NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATh MTOJYYEHHbBIE PE3YJIbTATHI.

OTIMYUTETFHOM OCOOEHHOCTBHIO MPOrpPaMMbl SIBJISIETCS BKIIIOYEHHE B KyPC
CTEpEOMETPUM B Hayajle €ro M3y4eHus 3a]ay, pEIIaeMbIX Ha  YpOBHE
MHTYUTUBHOTO MO3HAHUSA, U ONPEAEIEHHBIM 00pa30M OpraHU30BaHHas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS], CTUMYJIMPYET NPOTEKAHUE MHTYUTHUBHBIX IMPOIECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAa€TCs HAMISAHO-KOHCTPYKTUBHOMY METOy OOy4YEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MPaKTUYECKON JesATENbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
yYallMXCsl B Kypce CTEpPEOMETpPUM IPOBOJMUTCS 3a CUET pEIIeHUs 3aJad Ha
CO3/IaHHME€  IPOCTPAHCTBEHHBIX  00pa3oB W  3aJad Ha  ONEPUPOBAHME
OpPOCTpaHCTBEHHbIMU 0Opa3amu. Co3naHue oOpa3a MPOBOJUTCA C ONOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHME OOpa3oM — B YCIOBHUSIX OTBJICYEHHUS OT
HarJIJHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOIHOIO COJIepKaHUS.

OcHoBHBIE cojepxaTenbHble JMHNKA Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmny, «IIpsiMble U IIIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl 1 KOOPAMHATHI B MPOCTPaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenenseTcs He TOJbKO M0 COJEP)KATENbHbIM JIMHHMSM, HO M MO ToJaM
00yueHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJibTaTaM
OCBOEHHUSl pabodeil mporpamMMmbl, pacHpeaeN€HHbBIM IO TofaM oOydeHus,
CTPYKTYpUPOBAaHO TakUM OOpa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECCKUMHU
MNOHATUSIMU U HaBbIKAMH OCYIIECTBIIIIOCH MOCIEAOBATENIbHO U MOCTYIATEIbHO, C
COOJII0/IEHUEM NPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN OO0YyYaromuXcs, paciupss u
yrayOssis e€, o0pa3ysi MPOYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenune reometrpun oTBoAUTCS 2 yaca B HeAenro B 10 knacce u 1 yac B
Henento B 11 kmacce, Bcero 3a nBa rojga ooydenus - 102 yaeOHbIX vaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpud. Touka, mOpsmMas, IIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue TMpsAMBIX B IPOCTPAHCTBE: IE€pPECEKarolIuecs,
napajielibHble W CKpeluBarommecs mnpsambie. [lapannenbHOCTh MNOPAMBIX U
IUIOCKOCTEM B NIPOCTPAHCTBE: IMAPAJUICIBbHBIE TMPSMbIE B IPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAJIIEIbHOCTh NPSAMOU M IIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YrOJd MEXAY NpsIMBIMU B IPOCTPAHCTBE.
[TapauenbHOCTH IJIOCKOCTEMN: [apajuIeIbHbIE IJIOCKOCTH; CBOMCTBA
napayyieNbHBIX TuIocKocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (PUTYpBl Ha
IJIOCKOCTHU: TETPadJIp, KyO, mapasjiesienumne;]; MOCTPOCHUE CEUEHUH.

[lepnieHAUKYJISIPHOCTH MPAMOMN M MJIOCKOCTH: MEPIECHAUKYJISIPHBIEC MPSIMBIE B
MPOCTPAHCTBE, MpPAMBIE NapauIeIbHbICE W TEPIECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH MPSAMOM M IUJIOCKOCTH, TEOpeMa O MpsiMOu
NEPIEHAUKYJIIPHON IIJIOCKOCTU. YTJIbl B MPOCTPAHCTBE: YIOJI MEXAY IPAMOU U
IUIOCKOCTBIO;  JBYTPAHHBIA  YroJ, JIMHEMHBIA YroJd  JABYIPAHHOIO  YrIJa.
[TepnenauKynsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 70  TUIOCKOCTH, TMpOEeKIus  (QUrypsl Ha  TUJIOCKOCTb.
[lepneHAUKYISIPHOCTh  IJIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTH  JIBYX
m1ockocTe. TeopemMa 0 TpEX NepreHANKYIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHUKA, BBIIYKJIbIE
Y HEBBINYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: n-yrospHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsSMas U HAKJIOHHAs MPU3MbI; OOKOBas U
NOJIHAS OBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSMOYTOJIbHBIN
napajenenunes; 1 ero cpouctBa. Ilupamupaa: N-yrosibHas nupamMuja, TPaHd U
OCHOBaHHUE MUPAMUbL, OOKOBAsl U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yceu€HHasi nupamMuja. OJIEMEHThl MNpu3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOTPAaHHHUKHU: TOHSATHE MPABWJIBHOTO MHOTOTPAHHMKA; ITPAaBWIbHAS NpPU3Ma U
NpaBWwiIbHAs TNHUPAMUJA; TpaBWIbHAs TPEYroJibHAsg NUpaMHUAa W TPaBHIbHBIN
terpa’ap; KkyO. IlpencraBieHue O MPaBWIBHBIX MHOTOTPaHHUKAX: OKTAdIp,
noaexka’Ip v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CHUMMETPUM B MNHUpaMuAax, Mapaulesnenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Boruncnenue 31€MEHTOB MHOTOTPAaHHHKOB: p&Opa, auaroHalid, VYIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIONAJb OCHOBAaHUW, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMON MPHU3MBI.
[Inomans OOKOBOW MOBEPXHOCTH M IOBEPXHOCTU TMPABWIBHONW MUPAMUIBbI,
TeopeMa O IUIomaau yceu€éHHol mnupamuiabl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBL, TPU3MBI.

[Tono6ubie Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMAISIMH
OBEPXHOCTEH, 00bEMaMU OJJOOHBIX TEJI.

11 KJIACC

Tena Bpamenust

[umuHaapuyeckas ITIOBEPXHOCTB, oOpasyroiue HUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWIMHIPUYECKON mMoBepxHOCTU. [lumuHap: ocHoBaHHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas WU OCh; IUIONMIAJb OOKOBOM U TMOJIHOM
HIOBEPXHOCTH.

Konnueckast moBepXHOCTb, 00pa3yrolue KOHMYECKONH MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXHOCTH. KOHYC: OCHOBaHME U BEpIIIMHA, 00pa3yroIias
U OCb, IUIOMIaJb OOKOBOM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIA KOHYC:
o0Opa3yrolne u BhICOTa; OCHOBAHHS U OOKOBasI MOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, IUaMeTp; IUIOMAAb MOBEPXHOCTH ChepHl.
B3auMHoe pacrnionoxenue cepsl U IIIOCKOCTH; KacaTeabHasl TNIOCKOCTh K cdepe;
JI0IAIb CEpHl.

N3o0pakeHue Te BpallleHHUs Ha TJI0OCKOCTH. Pa3BEpTKa uinHIpa U KOHYcCa.

KoMOuHarmy Ten BpalleHus W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJO cdeprr; cdepa, BOUCAaHHAST B MHOTOTPAaHHUK, WM TEJO
BpaIeHusl.

[Tonsarue 06 00bEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapayienenuneaa M ciueactBus n3 He€. OO0bEM muIuHApA,
KoHyca. O0BEM 1apa u miomaab chepsl.

[Tono6ubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIy IUIOIMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI00HBIX TEJL.

Ceuenuss wmwiMHApa (MapajuIeIbHO M NEPHEHAUKYJSPHO OCH), CEYEHHUS
KOHyca (mapajijieIbHOE OCHOBAHUIO W TMPOXOJSIIEE Yepe3 BEPILIUHY), CEUCHHS
miapa.

BekTOopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mimockocTy U B ipocTpancTBe. CI0KeHUE M BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxenue BekTopa 1o TpéM HEKOMITTIaHAPHBIM
BekTopaM. [lpaBuino mnapamnenenunena. Pemienune 3amay, CBS3aHHBIX C
NpUMEHEHUEM TpaBWI AeHCTBUN ¢ Bektopamu. [IpsMoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bekropa. lIpocreimme 3amaun B
KOOpAMHATaX. YTroJl MexXAy BeKropaMH. CKaJsIpHOE NIPOU3BEICHUE BEKTOPOB.
BrlunciieHne yrioB MExy MPSMBIMH U IJIOCKOCTAMH. KOOpIMHATHO -BEKTOPHBIIA
METOJ IIPY PEIICHUH T€OMETPUYECKUX 3a7aY.



IHJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI MPOrpaMMbl y4eOHOro MpeaMera
«MareMaTuka» XxapakTepu3yrTCs:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIUUA O0YHAIOLIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WICHA POCCHUHCKOTO OOIIeCTBa, TPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHU,
npoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH U TMp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COLIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUSMU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpakIaHCKON UJICHTUYHOCTH, YBAKCHHS K
IPOIILJIOMY U HACTOAIIEMY POCCUMCKON MAaTeMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTE€MAaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOW IIKOJIBI,
K HCIOJIb30BAaHUIO ATHUX JOCTH)KEHUW B JIPYTHX HayKaxX, TEXHOJOTHUAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS

OCO3HaHUEM Ty XOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHMUS, OATUYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MTPUMEHEHUEM JTIOCTHXKEHUU HAYKH U JI€SITETbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOSHUE YCTOMYUBOTO Oy AyIIETO.

JcTeTH4YecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOUICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELLIEeHUH, pacCyKICHUM;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKUe 3HaHUS B
HWHTEpecax 370pOBOTro U 0e30MacHOTO o0pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (30pOBOE MUTAaHUE, COANIAHCUPOBAHHBIA PEXKUM 3aHATHI U

OT/bIXa, peryJsipHas buznueckas AKTUBHOCTb); buznyeckoro
COBEpLICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOM
NEATEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM LIEHHOCTHU TPYIOJIIOOUS; UHTEPECOM K
pa3nuuHbiM  chepam  TPO(ECCHOHANBHOW  JESATENbHOCTH, CBSI3aHHBIM  C
MaTe€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpPLIATh OCO3HAHHBIM BHIOOD
Oyxayuieil npodeccun U peanu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE JIAHBL;



FOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTBIO K aKTHUBHOMY
YYaCTUIO B PELICHUU MPAKTUYECKUX 3a7]a4 MaTeMaTUYECKON HANPaBICHHOCTH.

IKO0JOTHYECKOEe BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYCCKON KYyJIbTYpbl, IMOHWUMAaHUEM BIUSHUS
COLIMAIBHO-PKOHOMHYECKUX MPOIECCOB HAa COCTOSTHUE MPUPOTHON M COIMAIbHON
Cpelbl, OCO3HAHHMEM TJ00AIBHOTO  XapakTepa HSKOJIOTHYECKUX MpodIieM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMATHUYECKUX 3HAHUU JJIsl pelieHus 3a1ad B
0o0JaCTH  OKpyKarouieil cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OIEHKA UX
BO3MOXHBIX MOCJIEICTBUN JIsI OKPYKAIOIIEH CPeIbl.

LleHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKM ©  OOIICCTBEHHOM MPAKTUKH, [MOHUMaHUEM
MaTEMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW NeATeTbHOCTH, JTaroB ¢
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUS IMBWIM3ALUU;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKU W MAaTeMaTUYECKOM KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYK) M HCCIEAOBATEILCKYIO AESTEIbHOCTh
WHJVBHUIYaJIbHO U B TPYMIIE.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yJbTaTbl OCBOCHUSI MPOrpaMMbl y4eOHOTO MpeaMeTra
«MaremaTtuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelicmeusiMuU, YHUBEPCAIbHbIMU PecYIAMUBHbIMU OeUCTBUIMU.

1)  Vuueepcanvmvie  nosnaeamenvuvle — Oelicmeus, — 0becneuusaom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 0OYUawuxcs (0ceoeHue
Memoo0o8  NO3HAHUSA  OKpyJcaroujeco  Mupa;  NpuMeHeHue  JI02UHeCKUX,
uccie008amenbCKux onepayuil, yMeHuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue AeMcTBUA:

e BBISBIATh U XapaKTEPU30BaATh CYIIECTBEHHbIEC TPU3HAKU MATEMATHUYECKUX
00BEKTOB, TOHATUN, OTHOIIEHWW MEXIY TMOHATUIMH; (HOPMYITUPOBATH
ONpENENICHUs]  MOHSITUN; yCTAaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KiaccuuKayu, OCHOBaHUS i1 OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (OPMYJIUPOBATH U  MPEOOPA30OBBIBATH  CYXKICHUS:
yTBEpJAUTEIbHbIE W OTpHULIATENIbHbIC, C€IMHUYHBIC, YaCTHBICE M OO0IIuE;
YCJIOBHBIE;

e BBISBIATH  MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeunsi B (pakTax, JaHHBIX, HAOIIOACHUSX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUU  JJIs1  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYHNIA;

e JieJaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJIEHUN (MPsIMbIE U OT MPOTHUBHOTO), BBICTPAUBAThH apTryMEHTAIIHUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIICHUS U BBIBOJIBI;

e BBIOMpaTH cHoco0 pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pElICHUs, BBHIOMpaTh HauOoJiee MOAXOMSIIIUA C YYETOM
CaMOCTOSITEIIHO BBIIEJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/JbCcKie AeHCTBHA:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKANA MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIOUIUE MPOTUBOPEUHE, MPOOIeMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOoe, (OpPMHUpPOBATH  THUIOTE3Y,
apTryMEHTHUPOBATH CBOIO IMO3UIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCIICJIOBAaHNE TI0 YCTAHOBICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, SIBJICHHS, TPOIECCA, BBISIBICHUIO 3aBHCHMOCTCH MEXIy
00BbeKTaMU, SIBJICHUSIMU, TIPOIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHUS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBEJAEHHOTO HAOIOIEHUS, MCCIIEJIOBAHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

e TPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE IPOIECCa, a TAKKE BBIIBUTATH
MIPENTNOIO0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c undopmanmeii:

e BBIABIATH Je(UIUTHI MHPOPMAIIUU, JAHHBIX, HCOOXOAUMBIX JJII OTBETA
Ha BOTIPOC U JIJIS PEIICHUS 3a/1a4H;

e BbIOMpaTh HWHGOpPMAIMIO W3  HCTOYHUKOB  DPA3JMYHbIX  THUIIOB,
aHAM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAITHIO
pa3TUYHBIX BUIOB U (POPM Ipe/ICTaBICHUS;

e CTPYKTYypUPOBaTh HH(POPMAIIHIO, MIPEACTABIATh €€ B pa3IMUHBIX (opmax,
WLTIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJEKHOCTD uHdopMaIu o CaMOCTOSATENbHO
c(hOopMyJTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanbhvle KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecnequsarom

copMUpoBaHHOCMb COYUATILHBIX HABLIKOE 00YUAIOUWUXCHL.

OO0umenue:



BOCIIpUHUMATh U  (OPMYyJIHPOBATh CYXKJACHHUS B COOTBETCTBHUH C
YCIOBHUSIMHU U LIENSAMU OOLLEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTax, 1aBaThb MOSICHEHHS IO
XOJly PELICHUS 3a/1a4ul, KOMMEHTUPOBATH MTOIYUYEHHbIN PE3YJIbTAT;

B X0/ O0CY>KACHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMON TEMBI,
npo0sIeMbl, perraeMoi 3aJa4un, BbICKa3bIBaTh UJIEH, HAIIEJICHHbIE HA TIOUCK
pELICHMs]; COIMOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSIMH JPYTux
YYACTHUKOB JHMAJIOra, OOHApYXUBaTh Pa3iM4yve U CXOJCTBO MO3ULMUH; B
KOPPEKTHOM popme hopMyIMpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

e TPEICTABISITH  PE3yNbTAaThl  pEHICHWs  3a/Jadd,  OKCIIEPUMEHTA,
UCCJICIOBaHUSI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS ¢ YUETOM 3a7a4 MPE3ECHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

e TMOHMMATh M  HCIOJB30BaTh  TMPEUMYIIECTBA  KOMaHIHOU u

3)

WHIUBUyaIbHON paOOThI NP PEIIEHNN yUeOHBIX 3a/1a4; TPUHUMATH 1IENb
COBMECTHOM JEATEIBHOCTH, TIUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpenensTh BUABI padoT, JOrOBapUBAThHCS, 00CYKAaTh MPOIece
U pe3yiabTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYMIIOBBIX opMax paboThl (00CYKIeHN, 0OMEH MHEHH,
«MO3TOBBIC IITYPMbl» W WHBIC); BBINOJHATH CBOIO 4YacTh pPabOTBI H
KOOPJIMHUPOBATh CBOW JICHCTBHS C JAPYTMMH YiIC€HAMH KOMAaHJIbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJia B OOIMIWU MPOAYKT TIO KPUTEPHUSM,
chopMyITUPOBAHHBIM YYACTHUKAMU B3aMOICHCTBHSI.

Vuueepcanouvie  pecynamuenvie  Oelicmesus, obecneuusarom

GdopmuposaHrue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 peIeHus
C Y4ETOM MMEIONTUXCSI PeCypCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apTryMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUIA C YIETOM HOBOM
uHpopManum.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedJIeKCHH KaK OCO3HAHUS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTENbHBIX MPOIECCOB, UX PE3YJIbTaTOB;
BJIAJETh CIOCO0AMM  CaMONPOBEPKH, CaMOKOHTPOJIL Ipolecca H
pe3yJiibTaTa peuieHrus MaTeMaTUYECKON 3a1a4u;

NpeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU
3a/lauyd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, IaHHBIX, HAWJEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa 1€MW U YCIOBUAM, OOBICHATH
MPUYUHBI JIOCTUXKEHUSI WM HEJOCTUXKEHUS PEe3YyJbTAaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OmnepupoBaTh NOHATUSAMU: TOUKA, IPAMas, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH M CIEACTBHS M3 HUX TMPU PEIICHUH
reOMETPUUYECKUX 3a7a4.

OmneprpoBaTh MOHATHIMHU: TapaUIeILHOCTh U MEPICHIUKYIIPHOCTD MPSMBIX
U IIJIOCKOCTEMN.

KrnaccupunupoBarh B3auMHOE pAacCIONIOKEHUE MNPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBarh MOHATUSMH: JIBYTPAHHBIA yroJl, TPaHU JBYTPAHHOTO YIJa,
pebpo IBYrpaHHOTO yTia; JIMHEHWHBIM yTroJ ABYTPAaHHOTO yTia; TpajycHas mepa
JABYTPAHHOTO YTJIA.

OnepupoBarh MOHSTHSAMU: MHOTOTPAHHUK, BBIMYKJIBIH ¥ HEBBITYKIIbINA
MHOTOTPaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, TIPAaBUIIbHBI MHOTOTPAaHHHK.

Pacno3naBaTte OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (MMpaMuia; MpU3Ma,
IPsIMOYTOJIbHBIN Mapajuiesienuie, Kyo).

KnaccudumnupoBath ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS iAo
KiIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHHMKH, IPABUIJIbHBIC
MHOTOTPaHHHKH; MTPSIMbIE ¥ HAKJIIOHHBIE TIPU3MBI, TapaJUICIICTIUIICIb).

OmneprpoBaTh MOHITUSIMH: CEKYIIasl INIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHITUTIBI TOCTPOCHUS CEYCHUIA, UCTIONB3YS METOJ CIIEIIOB.

CTpouTh ceyeHHs] MHOTOTPAaHHHKOB METOJIOM  CJIEIOB, BBITIOJIHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAXOXKJCHUE T€OMETPUUECKUX BEJIMYMH 10 00pasiam Win
QITOpUTMaM, TPUMEHSS U3BECTHBIC AaHATUTHYECKHE METOAbl TIPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKHUX 3a/1a4 HA BHIYUCIICHUE PACCTOSIHUNA MEXIY ABYMS
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUJIOCKOCTH, MEXIY
CKPELIMBAOIIUMUCS IIPSIMBIMHU.

Permate 3a1aun Ha HaX0XJACHUE TEOMETPUUECKUX BEIIMYMH MO 00pa3iam Win
aITOpUTMaM, TMPHUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOAbl ITpU PEIICHUU
CTAaHIAPTHBIX MAaTEMaTHYECKHX 3a/Jad Ha BBIYHCIEHHE YIJIOB  MEXIY
CKPCUIMBAIOIIMMUCS  MPSMBIMH, MEXIy TMPSIMOH H  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, ABYTPAaHHBIX yTJIOB.



Boruncnsate 00bEMBI M TUIONIAM TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpHU3Ma,
nupamyga) ¢ OpuMeHeHueM (GOpMyJl; BBIUHCIATH COOTHOLIEHHS MEXIY
IUIOIIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CUMMETPHHM;, LIEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBATh M HWHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YEpTEkKax U
PUCYHKAX.

[TpumenaTs reomerpuueckue (GakTbl A PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeANoIararoIiX HECKOJIBKO IaroB pelIeHUs, €CIU yCIOBUS IPUMEHEHUS
3a/laHbl B IBHOM (hopMe.

[IppuMeHATP NOpOCTEWIIHE NOPOTPpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE IIpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOLE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJTYYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallud W NPUMEHATh HU3YYEHHBIE MOHATUSA B IPOLECCE ITOMCKA PEIICHHUS
MaTeMaTU4YeckKu CQOpPMYJIHPOBAHHON TNPOOJIEMBI, MOJAEIUPOBATh pEAJIbHBIE
CUTyallud Ha S3bIKE TI'COMETPUHM, WCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BaHUEM I'€OMETPUUECKUX MOHATUN U TEOPEM, armnapara ajireoppl; pemaTh
NPAKTUYECKUE 33141, CBSI3AHHBIE C HAX0XKJAECHUEM F€OMETPUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATHUAMH: MHJIMHAPUYECKAas IOBEPXHOCTh, 00pa3yrolne
IWJIAHAPUYCCKOW  MMOBEPXHOCTH,  IIWIMHADP,  KOHWYECKAs  ITOBEPXHOCTD,
oOpa3yrolye KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MOBEPXHOCTb.

Pacno3naBate Tena BpameHus (IUIMHAP, KOHYC, cdepa u map).

OOBSACHATH CLIOCOOBI OJIyYEHUS TEJT BpaIIEHUS.

KrnaccudummpoBats B3auMHOE PacioyioKeHUE CPEPhI U MITOCKOCTH.

OnepupoBath MOHATUSMU: MAPOBON CETMEHT, OCHOBAaHHUE CETMEHTA, BHICOTA
CEerMEHTa; IapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Beruucnare  00bEMBI M IUIOMIAAW  TMOBEPXHOCTEW TEJI  BpaIlICHUS,
r€OMETPUYECKUX TeJl C MpUMEHEHUEM (HOpPMYIIL.

OnepupoBaTh TOHSTHSIMH: MHOTOTPAaHHUK, BIHUCAaHHBI B cdepy U
OMHCAaHHBIA OKOJIO cdepsl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpAaIllCHHUS.

BrraucisaTh COOTHOMICHHUST MEXITy ITUIOMIAASIMH TIOBEPXHOCTEH W 00bEMamMu
MO00HBIX TEIL.



N300paxxkath u3ydaemble (UIypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
¢uryp: Bua cBepxy, COOKy, CHU3Yy; CTPOUTh CEUECHHSI TEJl BPAILCHHUS.

W3Bnekatb, HWHTEPNPETUPOBaTH M NpeoOpa3oBbIBaTh HH(GOPMALUMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypaxX, MPEJCTABICHHYIO Ha yepTexax U
PUCYHKaX.

OnepupoBath NOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHAT JEHCTBUS CHOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOXEHHsI BEKTOpa Ha YUCII0, OOBSACHATH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[TpumeHATh NpaBWIIO NapauIeICIUIIEAA.

OnepupoBath MOHATHAMMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJ MEXIy
BEKTOpPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEIEHUE, pPACKIa[blBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIHHAT.

[IpumensTe reomerpuueckue (AKThl I PELIEHUs CTEPEeOMETPHUUYECKHUX
3a/1a4, MpeAnojaralolX HECKOJIBKO IIaroB peuieHus], €Ciau yCIOBUS TPUMEHEHUS
3a/laHbl B IBHOU (hopMe.

Pewate mpocreiiine reoMeTpuyecKHe 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJA.

Pemate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMaTMYECKUX OTHOLIEHUH U
HaXO0XKJIEHUE F€OMETPUUYECKUX BEJIMYUH MO o0pa3laM WK alropuT™MaM, NpUMEHss
M3BECTHBIE METObI TPU PEUICHUHN CTAHAAPTHBIX MaTEMAaTUYECKUX 3a]1ay.

[IpumeHsATH  mpocTellline MpPOTpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOAUTH TPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOIE H
YKU3HU, PACO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHATh TOJyYEeHHbIE 3HAHUS HA IMpPaKTHUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W NPHUMEHSITh H3YyYEHHBIE IOHATHS B IPOLIECCE IMOMCKA PEIICHHS
MaTeMaTHYeCKd C(HOPMYJIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peEaIbHbIC
CUTyallUM Ha A3BIKE TEOMETPUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUN U TEOpEM, arlnapara ajareOpbl; peiaTh
NPaKTUYECKUE 3a]1a4M, CBSI3aHHbIE C HAXOXK/IEHUEM F€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaunmenoBaHue pa3ienoB U TeM (uudposrie)
n/n MPOrpaMmbl Bcero Kontpoapueie | Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypes:
1 BBenenue B crepeomMeTpuio 10
5 [TpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX U MJIOCKOCTEN
3 HepneHnmfynstHOCTb OPSMBIX U 12
IUIOCKOCTEH
4 VYTIbl MeXKAY IPSIMBIMU U TNIOCKOCTSMHU 10 1
) MHororpaHHuku 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs], pACCTOSTHUSA U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE

HanmMeHoBaHMe pa3iesioB M TeM uudpoBbIe
Ne ni/m P Kontpoabnbie | IpakTuueckue (ipp )

NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE

padoThI padoThI
pecypcsbl

Tena Bpamenus 12

OO0BEMBI TET 5

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10

[ToBTOpEHmE, 0000IICHNE, 7 1

cHCTeMaTH3aIus 3HaHUH
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara U BbI
w/n Tema ypoka Beero Kourpoasbnbie | IlpakTnyeckue i[syqe}mﬂ (I)lﬁ[()l:ll;:))BaTeeJIbele
padoThI padoThbI pecypenI
OCHOBHBIE IOHATHUS CTEPEOMETPUU: TOUKA, https://resh.edu.ru/
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO.
1 [TpaBuia n300paskeHus HA pUCYHKAX: 1
M300pakeHus IIIOCKOCTEH, MapauIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
5 [ToHsTHSA: IEpeceKaromMecs MTOCKOCTH, 1 https://resh.edu.ru/
IepeceKaroImecs npsimasi v MioCKoCTh
3 [lonsiTHA: nepecekaromuecs mIOCKOCTH, 1 https://resh.edu.ru/
nepeceKaromuecs npsiMasi v MiIoCKOCTh
3HaKOMCTBO C MHOTOI'paHHHUKaMHU, https://resh.edu.ru/
4 M300pakeHre MHOTOIPaHHUKOB Ha 1
pUCYHKAX, Ha MPOEKIIMOHHBIX YePTEkKaAX
HauanbHble cBeieHus 0 Ky0Oe u nmupamuse, https://resh.edu.ru/
5 ux pa3BEépTkU U Mozaenu. Ceuenus 1
MHOTOTPaHHUKOB
HavanwsHbie cBefieHus 0 KyOe U mupamuie, https://resh.edu.ru/
6 ux pa3BeépTku U moaenu. CeueHus 1 1
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM https://resh.edu.ru/
7 MMOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPHUH U CIICICTBUS U3 HUX
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https://resh.edu.ru/
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ITonsarme 00 akCHOMAaTHUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTCPEOMETPHUH M CIICJCTBHS U3 HUX

https://resh.edu.ru/

[Tonsarre 00 akCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CJICJACTBHS U3 HUX

https://resh.edu.ru/

10

IToHsATHE 00 AKCMOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI
CTEPEOMETPHUH U CIICJCTBHS U3 HUX

https://resh.edu.ru/

11

B3anMHOe pacnosnoxeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpECEKAIOIIUECs,
HapajlIesIbHbIe U CKPEIUBAIOILINECS
psIMble

https://resh.edu.ru/

12

[TapamenbHOCT IPSIMBIX U INIOCKOCTEH B
MPOCTPAHCTBE: MMapalIeIbHbIE IPSIMBIE B
MPOCTPAHCTBE; NAPATIIENBHOCTD TPEX
MPSAMBIX

https://resh.edu.ru/

13

[TapaniensHOCTh MPSIMBIX U TUIOCKOCTEH B
npoctpaHcTse: [lapamienbHOCTh NPSIMO U
IJI0CKOCTH

https://resh.edu.ru/

14

Vsl ¢ COHaAITpaBJICHHBIMU CTOPOHAMU

https://resh.edu.ru/

15

VYron Mexay npsMbIMU B IIPOCTPAHCTBE

https://resh.edu.ru/

16

Yroa Mexay NpsMbIMHU B IPOCTPAHCTBE

https://resh.edu.ru/

17

[TapamienbHOCTh MIIOCKOCTEN:
HapaiesIbHble TNIOCKOCTH

https://resh.edu.ru/

18

CaoiicTBa napauienbHbIX JIOCKOCTEN

https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[Ipocreiimme mpocTpaHCTBEHHBIC (UTYPHI

https://resh.edu.ru/

19 Ha IJIOCKOCTH: TETPa’Ip, KyO,
napaiesienune,|

20 TTocTpoeHHe ceeruit https://resh.edu.ru/

21 TocTpoenue ceuenuii https://resh.edu.ru/
KontponsHas padora no reme "lIpsimbie u https://resh.edu.ru/

22 TIJIOCKOCTH B TIPOCTPAHCTBE.
[TapannensHOCTh NPSIMBIX U TIOCKOCTEH"
[TeprieHAMKYISAPHOCTH MPAMOUN 1 https://resh.edu.ru/

23 IUIOCKOCTH: NEPIEHIUKYIISIPHBIE IPSIMbIE B
IIPOCTPAHCTBE

24 [Ipsimbie mapaieNbHbIE U https://resh.edu.ru/
MEPIEHIUKYIISIPHBIE K IIIOCKOCTH

o5 [Ipsimbie mapajiebHbIE U https://resh.edu.ru/
MEPIEeHIUKYIISIPHBIE K IIIOCKOCTH

26 [Ipu3Hak neprneHIuKyJJIIpHOCTH NPSIMON U https://resh.edu.ru/
IJIOCKOCTH

97 [Ipu3Hak neprneHIuKyJJIIpHOCTH NPSIMON U https://resh.edu.ru/
IJIOCKOCTH

28 Teopema o npsiMoii IeprEeH AUKYISIPHOU https://resh.edu.ru/
MJI0CKOCTH

29 Teopema o npsiMO NTEpIIEHIUKYIIIPHOU https://resh.edu.ru/
IIJIOCKOCTH

30 Teopema o npsiMON NEpIIEHAUKYIIIPHON https://resh.edu.ru/
IJIOCKOCTH

31 IlepnieHqUKyJISp U HAKIIOHHBIE: PACCTOSHUE https://resh.edu.ru/

OT TOYKH J0 IJIIOCKOCTH, PAaCCTOAHUC OT
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MPSAMOM 10 TIJIOCKOCTH

32

IlepnieHqUKYISAp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 10 IIJIOCKOCTH

https://resh.edu.ru/

33

[lepneHquKymsp U HAKIOHHBIE: PACCTOSIHUE
OT TOYKH [0 MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 0 IIJIOCKOCTH

https://resh.edu.ru/

34

[lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 10 IIJIOCKOCTH

https://resh.edu.ru/

35

VYIuIbl B IPOCTPAHCTBE: YTOJI MEXKAY
MIPSIMOM U INIOCKOCTBIO

https://resh.edu.ru/

36

JIByTpaHHBIN yroJl, TMHEHHBIN yroi
IBYTPaHHOIO yria

https://resh.edu.ru/

37

JIByTpaHHBIN YroJI, TMHEHHBIN yIroil
JBYI'PAHHOIO yrIJia

https://resh.edu.ru/

38

[lepneHuKyASIPHOCTD MJIOCKOCTEH:
MIPU3HAK MEPIEHIUKYISIPHOCTH JBYX
IJIOCKOCTEN

https://resh.edu.ru/

39

[lepnieHAMKYIIAPHOCTD INIOCKOCTEM:
MPU3HAK NEPIEHAUKYIISIPHOCTH JABYX
IJIOCKOCTEN

https://resh.edu.ru/

40

[lepneHuKyASPHOCTD MJIOCKOCTEH:
IIpU3HAK MEPIEHINKYIIAPHOCTH IBYX
IJIOCKOCTEN

https://resh.edu.ru/

41

Teopema 0 TpEX NepneHINKYIIApax

https://resh.edu.ru/

42

Teopema 0 TpEX NepneHINuKyIIApax

https://resh.edu.ru/



https://resh.edu.ru/
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43

Teopema o Tpéx nepneHauKyIsIpax

https://resh.edu.ru/

44

KonTponbhas pabora no Temam
"TlepneHAUKYJISIPHOCTD IPSIMBIX U
miockocTeil" u "YTIibl MeXay IpSAMBIMHU U
miockocTsamMu"”

https://resh.edu.ru/

45

Ilousrue MHOI'OrpaHHHKa, OCHOBHBIC
OJIEMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIE U
HCBBIITYKJIBIC MHOT'OI'PAHHUKH pa3B'épTKa
MHOIr'OrpaHHuKa

https://resh.edu.ru/

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi ¥ HAaKJIOHHAs
IIPU3MbI; OOKOBasi U MOJIHASI IOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru/

47

[Tapannenenumnen, NpIMOYTroJIbHBIN
napaJuieNienunes U ero CBoMcTBa

https://resh.edu.ru/

48

[Mupamuna: N-yrosipHas nupamuia, rpaHu U
OCHOBaHUE NMUpaMUbl; OOKOBas U MOJHAS
IIOBEPXHOCTb TUPAMHU/IbL; IPABWIIbHAS U
yceuéHHas nupamuaa

https://resh.edu.ru/

49

[IpaBuiibHBIE MHOTOTPaHHUKHU: MTOHSITHE
[IPaBWJIBHOI'O MHOT'OIPaHHUKA; IPABUJIbHAS
IpU3Ma U MpaBUWIbHAS MUPAMUJA;
MpaBUJIbHAS TPEYTOJIbHAS MUPaMUIa U
MIPaBUIIBHBIN TETpasap; KyO

https://resh.edu.ru/

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOIpaHHHKAaX: OKTa’Ip, JOAEKASP U
HKOCA3P.

https://resh.edu.ru/
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CummMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTENBHO TOYKH, MPSIMOH, MIIOCKOCTH.

https://resh.edu.ru/

o1 DNeMEHTh CUMMETPUH B IUpaMuax,

napajiiejacnuicaax, mpaBUJIbHbIX

MHOT'OrpaHHUKax
59 Brrunciienue 31€MEHTOB MHOTOTPaHHUKOB: https://resh.edu.ru/

pEOpa, TuaroHa u, yribl

[Tnomaae 60KOBOM MOBEPXHOCTH U TTOJTHON https://resh.edu.ru/
53 IMOBEPXHOCTHU Hp?[MOfI IMPU3MBI, IJI0AAb

OCHOBaHUH, TeopeMa 0 OOKOBOM

ITIOBEPXHOCTHU IIPSIMOM MPU3MBI

[Tnouianb 60KOBOM NOBEPXHOCTH U https://resh.edu.ru/
54 IMOBCPXHOCTHU HpaBHHBHOﬁ nupamMmuabl,

TeopeMa O TIoIIau OOKOBOM MOBEPXHOCTH

yCeuEHHOW MUPAMHU/IBI
55 Kontponbnas pabora o teme https://resh.edu.ru/

"MHuororpaHHuku"
56 MMousTtre 06 06BEMe https://resh.edu.ru/
57 O6BEM THPaMHIBI https://resh.edu.ru/
58 OO6BEM MHpPAMUIEI https://resh.edu.ru/
59 OOBEM IHPAMIHT https://resh.edu.ru/
60 OOBEM MHPAMHIBI https://resh.edu.ru/
61 OOBEM IPH3MBL https://resh.edu.ru/
62 OOBEM PU3MBI https://resh.edu.ru/
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63

O06BEM MPUBMBI

https://resh.edu.ru/

64

KontposbHas padota o reme "OO0bEMBI
MHOTOTpaHHHUKOB"

https://resh.edu.ru/

65

[ToBTOpEeHME, 0600IIEHNE CHCTEeMATH3AIIHS
3HaHuil. IlocTtpoenue ceuenuii B
MHOTOTpaHHHKE

https://resh.edu.ru/

66

[ToBTOpEeHME, 0600IIEHNE CHCTEeMATH3AIIHS
3HaHUU. Be4KCIIEHNE PACCTOSHUM: MEXIY
JBYMsI TOUKaMH, OT TOUKH J10 IPSMOIi, OT
TOYKH J10 TNIOCKOCTH, MEXKTY
CKPEILMBAIOIIUMUCS IPSIMBIMU

https://resh.edu.ru/

67

HToroBast KOHTpOJIbHAs paboTa

https://resh.edu.ru/

68

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUU. Beruncinenue yrioB: Mexay
CKPEUIMBAIOIIMMHUCS TPSIMBIMH, MEKTY
MPSIMOM M TIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEX]y TUIOCKOCTSIMH

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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11 KJIACC

Ne i/

Tema ypoka

KoanyecTBOo 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Cdepa u map: ueHTp, paanyc, AuaMmeTp;
IUTONIA/Tb TTIOBEPXHOCTHU ChEephl

Bzanmuoe pacnonoxxenue chepsl u
IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K
cdepe; mwromanb chepsl

N3o0paxenue cepsl, mapa Ha
miockocT. CedeHus mapa

HHHHHI{queCKaﬂ IMOBCPXHOCTD,
00pasyroIme MINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIJIMHAPHYECKOM
MOBEPXHOCTHU

Hunuuap: ocHOBaHMs 1 OOKOBast
MOBEPXHOCTh, 00pa3yoias u oCh;
IUIOIIA b OOKOBOI U IOJIHOM
MMOBEPXHOCTHU

N3obpakenne NMIMHApPa Ha TIOCKOCTH.
PazBépTka nunuaapa. Ceuenus

IUIUHAPA (TTIOCKOCTHIO, apalIeIbHON
WJIM TIEPTICHIUKYJISIPHOM OCH LUJIMH]IPA)

Konnueckasi moBepxXHOCTh, 00pa3yroire
KOHUYECKOU TOBEPXHOCTH, OCh U
BCpIIMHA KOHHYECKOU ITOBEPXHOCTHU




Konyc: ocHOBaHue U BeplilnHa,

8 o0pa3yroniasi U 0Ch; IIOMAAb OOKOBOM U
MOJTHOM TOBEPXHOCTHU
VYceu€HHblil KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBAHMS U OOKOBas
MOBEPXHOCTh
N3o6pakenue KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (TJIOCKOCTHI0, MapaieTbHON
OCHOBaHUIO, U IJIOCKOCTBIO, TIPOXOSIICH
yepes BEepIIUHY)

1 KoMOuHarwms ten BpameHus u
MHOTOTPaHHUKOB
MHororpaHHuK, ONUCAaHHBIA OKOJIO

12 cdepsr; chepa, BrcaHHAs B
MHOTOTPaHHHK HJIM B TEJIO BPAIICHUS

13 [Tonsitne 06 00béMe. OCHOBHBIE
CBOMCTBa 00BEMOB TEl

14 O0BEM mIMHIpa, KOHYCa

15 O0BEM mapa u wionaab cGepol
[TonoGHbIe Tena B MPOCTPAHCTBE.

16 CooTHoIIeHNS MEX Y TUIOIIAIIMU
MOBEPXHOCTEN, 00bEMaMHU MTOJOOHBIX TEI

17 KonTponbhas pabota no remam "Tena
BpaieHus" u "O0beMbl Ten"

18 BekTop Ha IMJI0CKOCTH ¥ B TPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB

20 YMHOXKEHHEe BEeKTOpa Ha YUCIIO




21

Paznoxxenue BekTopa no TpéM
HEKOMIUIaHapHBIM BekTopam. [Ipasuiio
napasuiesenumnena

22

Pemenwne 3amad, cBSI3aHHBIX C
IIPUMEHEHUEM IPaBUIl ACUCTBUH C
BEKTOPAMH

23

[IpsimoyrosbHas cucreMa KOOpAUHAT B
npoctpaHcTBe. KoopanHaThel BEKTOpa.
[Ipocreiimme 3axa4n B KOOPAUHATAX

24

VYron mexy BekTopamu. CKasipHOE
NIPOM3BEICHUE BEKTOPOB

25

Brruucienue yrioB Mex1y IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
PELIEHNUU T€OMETPUYECKUX 3a1a4

27

KoHTpoinbHas pabdora 1o Teme "BekTopsl
Y KOOpPAMHATHI B TpocTpaHcTBe"

28

[ToBTOpeHnue, 0600IICHNE 1
cucreMaTu3anus 3HaHuii. OCHOBHBIE
¢Gurypsl, pakTel, TEOPEMBI Kypca
IUTAaHUMETPHUH

29

[ToBTOpeHnue, 0600IICHNE 1
cucreMaTu3anus 3HaHuii. OCHOBHbBIE
burypsl, pakTel, TEOPEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpenwue, 0600IEHUE 1
cUCTeMaTu3alus 3HaHUi. 3a1aun
IIAaHUMETPHUU U MCTOABI KX PCIICHUA




[ToBTOpEeHmE, 0600IICHIE 1

31 CUCTeMaTH3alusl 3HAaHWHA. 3a1aun 1
TUTAHUMETPHUH U METOJIbI UX PEUICHUS
[ToBTOpEeHme, 0000IIEHUE U

39 cucremaruzarus 3HaHui. OCHOBHBIE 1
burypsl, GpaxTsl, TEOpEMBI Kypca
CTEpEeOMETPUU

33 HroroBast KOHTpoJIbHAs paboTa 1

34 [ToBTOpenwue, 0606HI€H%€ u 1
cUCTEeMaTH3aIHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




YYEBHO-METO/JNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYEHUKA

METOINYECKHUE MATEPUAJIBI IJIS1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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