JleknHcKaga TaTbsHa Noanucaro undposoi noanmcoIo: HpnnomeHne 1.1.6
JleknHckasa TaTbAHa AHaTONbeBHa 7 T
AHaTONbEBHA [HaTa: 2024.09.23 10:40:14 +05'00' K OCHOBHOU O6pa30BaTem’H0H TIporpaMme

cpemHero oo1ero 0opazoBaHus
MBOY COIIINe 10,
YTBEPKACHHOU IPUKAZ0M

ot 28.08.2024 r. Ne 227

PABOYASA TIPOI'PAMMA

yueoHoro nmpeamera «['eomerpusi»
0a30BbIil ypOBEHb

st ooyuaromuxcst 10-11 kmaccos



MNOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS s
obyuarommxcst 10 —11 kmaccoB paspabotana Ha ocHOoBe DenepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CPEeIHET0 00Iero oopa3oBaHus,
denepanbHOl  paboyelt TporpamMmbl, C y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, MPEABABISIEMBbIX K MAaTeMaTHUYECKOMY OOpa30BaHUIO, W TPaJAMIIHMA
poccuiickoro oOpa3oBanus. Peanuszanusi mporpaMmbl OOECIIEUMBAET OBJIAJCHHE
KJIFOUEBBIMA KOMIIETEHIUSIMU, COCTABJISIONIMMU OCHOBY JUISI CaMOpPa3BUTHUS U
HEIPEPHIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIICKYJIBTYPHOTO, JHYHOCTHOTO U
MO3HABATEILHOTO PA3BUTHSI JIMUHOCTUA 00YUYarOIIUXCS.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OOYCJIOBJIEHA MNPAKTUUYECKONW 3HAYUMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I€OMETPUH B HAIPaBJICHUU JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (GOpMHUpPOBaHUSA (YHKIMOHAJIBHON MaTeMaTH4eCKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX y4eOHBIX AUCIUILTNH. PasButue y oOyuaronmxcs
IPABWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TNPOMCXOKICHUH T€OMETPUUYECKHUX
abcTpakuuii, COOTHOUIEHUH pEaJbHOTO M HACAJIBHOT0, XapaKTepe OTpakKeHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUA MW TPOLECCOB PEATBHOTO MHUpPa, MECTE
T€OMETPUU B CUCTEME HAyK M POJH MAaTEeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIICHUS, HEOOXOAMMBIX JJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHsA, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormueckoe MbllUIeHHE, (opMHpyeMoe NpH H3YYEHUH OO0YyYaroIUMUCS
HNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKICHUI
B XOJ€ pEIICHUS TeOMETPUUYECKUX 3aJad, YMEHHE BBIIBUraThb W OIPOBEPrarh
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IMPH PEUICHUH 3a/lady €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JAcTsIX AESITeNbHOCTH uenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalIbHOrO ObITHs, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHUE YCIEUTHOTO IMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENBbHOCTH. OnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEAUHSET pa3HblE BHIbl YYEOHOW M TPYAOBOH JESITEIBHOCTH,



SBJIIETCSI OJAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAYECTB, MOATOMY aKTyaJlbHA
3alaya (popMuUpOBaHUS y OOYYAIOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBHJIHOCTH OOpa3HOrO0 MBIIUIEHUS]I — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATEIHHOCTH [0 MHOTUM HaIPaBICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 0O0yueHHUs — 0O0IIe00pa3oBaTEIbHOE U OOIIEKYJbTYPHOE pa3BUTHE
oOydaromuxcss ~ 4epe3  oOecleueHHe  BO3MOXKHOCTH — MPHOOpETEeHUs U
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JICWCTBH,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOAOHKEHUST 00pa3oBaHus
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE MpeAHA3HAYCHA IS
00y4Yarommxcsi CPEAHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oO6pa3zoM, oOydaromiyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
CO cHeuuPuKod TEOMETpUHM UM HEOOXOJUMBIE I KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETpUIO OoJiee
r1yOOKO, €ClM B JajbHEWIIEeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUECKUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eNd  OCBOCHHSI TMPOrpaMMbl  0OECIeUUBACTCs pEIICHUEM
COOTBETCTBYIOIIMX 3adad. IIpuoputeTHhIMM 3aJayaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BOoM ypoBHE B 10—11 kimaccax siBISIOTCS:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpaICHUS
KaK O BOXXHEHIIMX MAaTEMAaTHYECKUX MOJIESAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh Pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YEPTEXkKax, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSIMH O
MHOTOTPAaHHHUKAX U TeJaxX BPAIIeHUs U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QITOPUTMAMU  pEHICHUS  OCHOBHBIX  THIOB  3aJad;
dbopMupoBaHUE YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JIOKAa3aTeJIbHbIC
paccykJ€HUsT B XOJI€ PEUICHUS] CTEPEOMETPUUYECKUX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX u TBOPYECKUX CIOCOOHOCTEHM
oOydJarommxcsi, IO3HABAaTEIbHOM  aKTUBHOCTH,  HCCJIEIOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBITIICHNUS,



e (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEeNeBaHTHOM
F€OMETPUU: YMEHHE PACIO3HABAaTh MPOSABJICHUS TIE€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTYyallUsIX M TMPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTeH, (OopMynHpoBaTh WX Ha A3BIKE
TEOMETPUHU U CO34aBaTh Nr€OMETPUUECKUE MOJAEIIH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKHAM ammapar s PELICHHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKIJIIOUEHHUE B KYpC
CTEPEOMETPUM B HAYaJle €ro HW3y4YeHWs 3aJay, pelIacMblIX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, M ONPEeAeNEHHBIM 00pa3oM opraHM30BaHHasi paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOIO M IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Tpennourenue oTAAETCA HAISAAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTbH MPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHME MNPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
yYallUXCs B Kypce€ CTEPEOMETPUM INPOBOAUTCS 3a CUET pEIICHHs 3a1ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEpUPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. Co3maHue oOpa3za MPOBOAUTCS C ONOPOM Ha
HaIJISIHOCTh, a OINEpUpPOBaHUE O00pa3oM — B YCJIOBUSIX OTBJICYECHHS OT
HaIJISIIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHBIE conepxaTenbHble TMHUU Kypca «['eometpun» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMble U IIJIOCKOCTH B ITPOCTPAHCTBE», « Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUMN
pacnpenenseTcs HE TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpEeHEro 00IIero oopazoBanusl.

Conepxxanue 00pa3oBaHUS, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yjbTaTam
OCBOEHHUSl pabodeil mporpamMmbl, pacupelei€HHbBIM M0 ToiaMm oOyuYeHus,
CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUYECKUMHU
MOHATUSMU U HaBBIKAMH OCYLIECTBIISUIOCH MOCJIEN0BATEIBHO M MOCTYNATENBHO, C
COOJII0JIEHUEM NPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIIUCH B
OOLIyI0 CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN OOyYaroIIMXcsl, pacliupss U
yriay6usist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha u3yuenue reomerpuun oTBoauTcs 2 yaca B Henenmo B 10 kimacce u 1 yac B
Hezaenio B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ JIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TIOHSATUA  cTepeoMeTpuu. Touka, mpsimMasi, TIOCKOCTH,
npoctpancTBO. [loHsATHE 00 aKCHOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHWe TMpSAMBIX B NPOCTPAHCTBE: MEPECEKAOIIHNECS,
napajulelibHble M CKpelmmBarommecs mnpsmeie. [lapamiensHOCTh NOpSIMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: MapajUICNIbHbIE MpPsIMBIE B  IPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPSMBIX; MAPAILICTBHOCTh MPSIMOM U TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY IPSAMBIMU B IIPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEN: IapajijieIbHbIC IJIOCKOCTH; CBOWCTBA
napajiebHbIX TUIockoctei. [IpocTeifine mnpocTpaHCTBEHHbIE (QUTYpPHI Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[lepneHAUKYISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIC MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapauIe]bHBIE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM H IUIOCKOCTH, TE€OpeMa O NpsIMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY INPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  yroj, JIMHEWHBIM yrojl  JIBYTPAHHOIO  yIJia.
[lepnieHaUKyJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TpoeKuusi  ¢GUrypel  Ha  TIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TIJIOCKOCTEM: MNPU3HAK  MEPIEHAUKYJISIPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NepHeHAUKYIIsIpax.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrosmapHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, MPSMOYTOJIbHBIN
napajjiesienunes U ero cpoiictBa. Ilupamupa: N-yrosibHasg nupamuaa, TPaHU U
OCHOBaHHWE MUPAMUIbI; OOKOBAsI U MOJIHASI TOBEPXHOCTh MUPAMUJIBI; IPABWIIbHAS U
ycedéHHass nupamMuga. OJIEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuiibHBIC
MHOTOTPAHHHUKU: MOHATUE MPaBUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAS MpHU3Ma U
MpaBUIbHAS TNHPAMUJA; TPaBWIbHAS TPEYrojibHas NHUpPaMuIa U TPaBUIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTAdIp,
noaeka’ap 1 ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOI,
IJIOCKOCTU.  DJIEMEHTHI CUMMETPUM B THpaMulax, Napajieienuneaax,



IMpaBUJIbHBIX MHOTI'OI'PAaHHUKAX.



Beruncnenre 9SJ€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, NMArOHAIM, YTJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOW IPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTU MPSIMOM MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTU NPABWIHHOM MNUPaMUIBbI,
TeopemMa O Iulomaau yceuéHHoW mmpamuibl. [lorstue 00 00béMe. OOBEM
UPaMUIbI, TTPU3MEI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KUIIACC

Tesia Bpalmenust

[unuaapuueckas MOBEPXHOCT, oOpasytomue UIMHAPUYECKON
MMOBEPXHOCTH, OCh IWJIMHJIPUYCCKON TMMOBEpXHOCTU. [lwnmmHIp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TMOJHOMN
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOcTU. KOoHyC: OcHOBaHuWe U BepIlIUHA, 00pa3yroias
U OChb, IUIOMIaJb OOKOBOM U TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC!
oOpasyroInue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUaMeTp; IUIOMIAIb MOBEPXHOCTH C(EpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTeslbHAas IIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Ten BpalleHus: Ha TIOCKOCTH. Pa3BEpTka MuianMHapa U KOHYCA.

KoMOuHanuu Tenm BpamieHWs ©W  MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMMCAHHBIA OKOJIO cdepsl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIllCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM MIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[longoOnuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (OapaJUleIbHO M MEPIEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuieibHO€ OCHOBAaHHIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CEUCHUS
nrapa.

BekTOopbl H KOOPAUHATHI B MIPOCTPAHCTBE

BekTop Ha miockocTu u B mpocTpadcTBe. CII0KEHHE U BEHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BEKTOpa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemienue 3amad, CBSI3aHHBIX  C



IIPUMEHEHUEM TPABUI JEUCTBUM C BekTopamu. lIpsmMoyronpHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopamnater BekTopa. [lpocreiimme 3agaum B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl y4yeOHOTO IpenMera
«MareMaTnka» XapakTepu3yrTCs:

I'paxxnanckoe Bocnnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YUaIOIIErocsl KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHMCKOTO0 OOIIecTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOPHI, OMPOCHI M Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpayJaHCKOW UACHTUYHOCTH, YBAKEHUS K
IIPOLJIOMY Y HACTOALIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MAaTeMaTUYECKOU LIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTHKEHUW B JIPYTMX HayKaX, TEXHOJOTHSIX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
chOpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  TOBEICHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKH U IESITEITbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAS ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peleHnH, paccyXIeHNN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTHYeCKHWe 3HaHUA B
WHTEpecax 370pOBOTO U 6e30macHOro0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBbIO (3I0POBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHI U

OT/bIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3nuecKkoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
JESATEIIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHMEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuyHbiM  cPepaM  MPOPECCUOHAIBHOM  JAESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBHIOOP

10



Oynymelr mnpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IIJIAHBI;
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TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0pa3oBaHUI0 U
caMOOOpPa30BaHUI0 HAa MPOTSHDKEHUM BCEU JKU3HM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCTIMTAHNE:

C(OPMHPOBAHHOCTBIO 3KOJOTHUECKOW KYJIbTYPbI, MOHUMAHHEM BIIASHUS
COITUAJIEHO-9KOHOMHUECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COLUAIBHOM
Cpembl, OCO3HaHHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  IMPOoOIieM;
OpUCHTAIMCH Ha NMPUMCHCHHE MATEMAaTHUYSCKHUX 3HAHWHA IS PEIICHUS 3a7ad B
00JIACTH  OKpY’KalolIeH Cpeibl, IUIAHUPOBAHHMS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX MTOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO TTO3HAHHUSI:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIICCTBEHHOW MPAKTUKH, I[TOHUMaHHEM
MaTeMaTHYECKOH HayKW Kak cQepbl 4YeIOBEUeCKOH ICSITeNbHOCTH, JTarloB €€
pPa3BUTHA W 3HAYMMOCTH IS Pa3BUTHS I[MBWIN3AINU, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJbTypOW Kak CpEJACTBOM ITO3HAHUS MUDA;
TOTOBHOCTBIO OCYIICCTBIIATh IMPOCKTHYIO M HCCIICIOBATEIBCKYIO JCATCIIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO MpeaMmeTa
«Marematuka XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClCMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
OelcmeUusMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUIMU.

1)  Vuueepcanvnvie = noznasamenvuvie  Oelicmeus, — 0OecnevUBAIOM
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YyUarWuUxcs (0ceoeHue
Memo008  NO3HAHUA — OKPYHCAIOWe20  Mupa,  NpUMEHeHUue  J02UYECKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jloruyeckue AeicTBUs:

e BBIABISITh U XapaKTEPH30BATh CYIIECTBCHHBIC NTPU3HAKK MATEMATHYECCKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIY MOHATHIMU; (HopMymupoBaTh
OTIpEJICICHNs] ~ TOHSATUW; YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKaIyM, OCHOBAaHUSA JUIsi OOOOICHUS M CPAaBHEHUS, KPUTECPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMymUpoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABISATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3W U
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npoTtuBopeurss B (DaKTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;
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npejiaratb ~ KpUTepUM  JJIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JI€NIaTh BBIBOJIBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboIee MOAXOMANMI ¢ Yy4ETOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBare/ibCKue AeiicTBUSA:

e HCIIOJb30BAaTh BONPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyarpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUre, MpodiIeMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIBHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO
Oo0BEKTa, SBJICHHS, TPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO pPe3yIbTaTaM
POBENEHHOTO HAOJIOJEHUSA, WCCIEAOBaHUsS, OLIEHMBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE IMPOLECCA, & TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

e BBIABISITH ACPUIUTH UHGOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX /I OTBETA
Ha BOIIPOC U JJIsI PEILLICHHUS 33/1a4u;

e BbIOMpaTh UH(OpPMAIMIO U3  HUCTOYHUKOB  PA3UYHBIX  THIIOB,
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MH(OOPMALINIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIUIO, MPEACTABIATh €€ B pa3IM4HbIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJIEXKHOCTh uHdopmaIuu o CaMOCTOSITENILHO
c(hOpMYyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie  KOMMyHUKamueHvle  Oelicmeus,  obecneuusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OO0wmenue:
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BOCIIpUHUMATh H  (OPMYIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U 1EJIIMH OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMUCBMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTHUPOBATH MOJyYEHHBIN pe3yIbTaT;

B X0J1€ 00CYKJIEHHU 3a7aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIAEMOIl TEMBI,
poO0JIeMBbl, perraeMoi 3aj1a4u, BHICKa3bIBaTh UACH, HAIICJICHHBIC HAa TTOUCK
pELICHMs; COMOCTaBISATh CBOU CYXIEHHUS C CYXACHHSIMHU JPYTHUX
YYaCTHHKOB JUaora, OOHapyKMBaTh pa3jIiMuyue W CXOJCTBO IO3HIIHHA; B
KOppEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTABIATh  PE3yJbTAaThl  PEIICHUS  3aJayd,  SKCIEPUMEHTA,
UCCJIEOBAHUSI,  IPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUyaJIbHON pabOThI PU pelIeHUU yueOHBIX 3a/1a4; MPUHUMATD 11EJTb
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboThI, pacTipeenaTh BUII paboT, TOTOBAPUBATHCS, 0OCYKAATh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYIIOBHIX opMax padoThl (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPabOTHI U
KOOPJIMHUPOBATh CBOW JIEHCTBHSI C JPYTUMH YJ€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YE€CTBO CBOCTO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pezynamuenvle Oeticmeus, obecneuugarom

qbopmupoeaﬂue CMbBICII06bIX YCNAHOB0K U IHCUZHEHHBIX HABBLIKOB IUHHOCNIU .

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEILICHUS 3a7a4i, BHIOMPATH CIIOCO0 PEIICHHUS
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YIETOM HOBOM
uH(pOpMaLIUH.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMHM  II03HABATCIIPHOM peduieKkcMM KaK  OCO3HaHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI —Ipolecca U
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHHHU
3a7laud, BHOCUTH KOPPEKTHUBBI B JICSATCIILHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, JAaHHBIX, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa €I W YCJIOBHUSIM, OOBSICHATH
NPUYUHBI JOCTUKEHUS WIM HEJOCTHXKCHHS pPe3yJbTaTOB JNESTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

OmnepupoBaTh NOHATUSAMU: TOUKA, IPSAMas, IJIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX NPU PEIICHUU
F€OMETPUYECKUX 3a/]aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U IEPIEHAUKYIIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccugumnupoBaTe B3aUMHOE pacIOJIOKEHHUE NPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh TMOHATUAMH: JBYTPAHHBIA YTOJd, TpaHU ABYTPAHHOrO Yria,
pedpo IBYrpaHHOrO yIJa; JMHEHHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh IOHATUSAMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (IMpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOrpaHHHKHM,  BbIOMpass ~ OCHOBaHUSA  JUIS
Kiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeIeIUIeabl).

OnepupoBaTh MOHATUAMHU: CEKYIAsl MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCIIOJIb3YSl METOJI CIIE/I0B.

Crpouth ceuyeHUsT MHOTOIPAaHHHUKOB METOJOM  CIEAOB, BBIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHHUBY.

Pemmars 3a71aun Ha HaXOXKJECHHE T€OMETPUUYECKUX BEIMYUH MO 00pas3lam Win
QIrOpUTMaM, TNPUMEHSS W3BECTHbIE AHAJIUTHYECKHE METOJAbl NPU PELICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 337a4 HA BBIUMCIECHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO NpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKAY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a71aun Ha HaXOXKJEHHE T€OMETPUUECKUX BEJIMYMH N0 00pas3iam Wiu
QITOPUTMaM, TPUMEHSS W3BECTHBIE AHAMTUYECKUE METOJAbl MPHU PpPELICHUU
CTaHJAPTHBIX MaTEeMaTHYECKUMX 3aJad Ha BBIYUCIEHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPsIMOM M  ITUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.
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Bbrancnsate 00bEMBI M IJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nUpaMyua) € TMpUMEHEHUEM (QOpMys; BBIYMCIATH COOTHOLIEHMS] MEXAY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

[TpumeHsaTh TeoMeTpudeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIAraroIMX HECKOJIBKO IIAaroB PEIICHMs, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATP NpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTH HpPUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEM B MPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

IIprMeHATH IOJIyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallMd W IIPUMEHATb HW3YYEHHBIE NOHATHsS B MPOLECCE IIOWCKA PEIMICHUS
MaTE€MaTUYeCKH CQPOPMYIMPOBAHHOM MPOOJEMBI, MOJEIHPOBATH pealbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara aireopbl; peuarhb
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KJIACC

OnepupoBaTh NOHSATUAMH: IWIMHAPUYECKAs MOBEPXHOCTh, 0Opa3yrolme
HWIMHAPUYECKON  TOBEPXHOCTH;  IWIMHIAP;,  KOHMYECKas  MOBEPXHOCTb,
oOpasyroIue KOHHIECKON TOBEPXHOCTH, KOHYC; chepruuecKast TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map).

OOBSACHITH CITOCOOBI TTOJTYYEHUS TEJT BPAILICHHUS.

KrnaccuduimpoBats B3auMHOE pacmloiokeHune chephl U TIIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CErMEHTA; IIapOBOM CJI0OM, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA IIIAPOBOIO CJOS;
IaPOBOU CEKTOP.

Beruucnare  00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh TOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
ONMHMCaHHBIH OKoNO cdeprl; cdepa, BOMcCaHHAS B MHOTOIPAaHHUK WIIH TEJIO
BpallCHUSI.

BeIuncnaTh COOTHOILIEHUSI MEXKIY TUIOMIAISIMU MOBEPXHOCTEH U 00BEMaMU
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MOJIOOHBIX TEIL.

18



N300paxaTh u3yyaemble (UTYppl OT PYKH U C NPUMEHEHHEM IMPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) INTIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BpAILICHUSI.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JOEWCTBUSA CIHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATH IpaBUIIO MapajuIeICIUIICA.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPJINHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPAaMH, CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIPHOE IMPOMU3BEIAECHUE, pACKIAAbIBaTh BEKTOP MO JABYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT.

[IpumeHnsaTh reoMeTpuueckue (axkThl IS PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO AroB PELIEHUs], €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Peware mpocreiime reoMeTpUYECKHE 3aa4d Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3azaum  Ha J0KA3aTeNbCTBO MATEMATHYECKUX OTHOLICHUM U
HAXO0KJEHUE F€OMETPUUYECKHUX BEJIIMYMH M0 00pa3liaM Wi alropuTMam, IpuMeHss
W3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IpumeHATP OpOCTEMIINE IPOrPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOONTHE HpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKWA3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJYyYECHHBIE 3HAHWSI HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IPUMEHATb HW3YYEHHBIE NOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYecKu CHOPMYIMpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEAJbHBIC
CUTyallud Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUYECKUX MTOHATUH U TEOpEM, arlrapaTa anreopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

19



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanyecrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Konrporbusie | Hpaxririeckue oOpa3oBaTe/IbHbIC
padoThbI padoThbI pecypesI
1 BBenenue B crepeoMeTpuio 10
9 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX U MIJIOCKOCTEN
3 [eprieHAUKYIAPHOCTH TPSMBIX U 12
IJI0CKOCTEHN
4 VYTIibl MeXAY IPSIMBIMU U TUIOCKOCTSIMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOIPaHHUKOB 9 1
7 IToBTOpEHUE: ceueHusi, pacCTOSHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0

20



11 KIIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3/iesioB U TeM uugposbie
Ne n/n P Kontpoabsnsie | Ilpakrudeckue (witcpp )

NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE

padoThI padoThI
pecypchbl

Tena BpareHus 12

OO0BEMBI TEI 5

BekTopsl 1 KOOPAMHATEI B TPOCTPAHCTBE 10

[ToBTOpenue, 0600IICHHE, 7 1

cUCTEeMaTH3allHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Mara nudposbie
Tema ypoka Konrtpoabnbie | IIpakTHyeckue
n/n Bcero U3y4YeHHsi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypcsbl
OCHOBHBIE [TOHATHS CTEPEOMETPUU: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
1 [IpaBuna nzo6paxeHust Ha PUCYHKaXx: 1
n300pa’keHMs INIOCKOCTE!, apayIeNIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka
5 [TonsTHs: nepecekaromuecs MIOCKOCTH, 1
nepeceKaroIyecs npsmas 1 miockocTb
3 [TonsTHs: nepecekaromuecs MIOCKOCTH, 1

nepecekaromuecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'PaHHUKAMH,
4 n300pa’keHre MHOTOTPaHHUKOB Ha 1
PHUCYHKaX, Ha IPOEKIIMOHHBIX YEPTEIKAX

HavansHbie cBegeHUS O KY6e H nmupamMuje,

5 ux pa3BeépTku U Mozenu. CeueHus 1
MHOT'OTPaHHHKOB
HauanbHbIe cBeneHus 0 KyOe U mupamu/Ie,

6 ux pa3BeépTKu U Mozenu. CeueHus 1
MHOTOTPaHHHKOB

[TonsiTHE 06 aKCHOMATHYECKOM
7 MIOCTPOEHUHU CTEPEOMETPHUH: AaKCHOMBI 1
CTEpEOMETPUU U CIEACTBUS U3 HUX
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ITousTHE 00 aKCHOMATHYECKOM

8 HOCTPOCHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPUH U CIECTBUS U3 HUX
[ToHsATHE 00 aKCHOMATUYECKOM

9 HOCTPOCHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM

10 HOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anmMHOe pacrionoxeHue npsmsIx B

1 IIPOCTPAHCTBE: NIEpPECEKaroIIMecs,
napaielibHble U CKpellBaoLIecs
psiMble
[TapannenbHOCTb IPSIMBIX U IJIOCKOCTEH B

12 IIPOCTPAHCTBE: NapauIeIbHbIE MIPSIMbIE B
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
HPSMBIX
[TapannenbHOCTb MPSMBIX U MJIOCKOCTEH B

13 npoctpascTse: [lapannenbHOCTh NpsAMOi U
TJIOCKOCTH

14 VYTIIBI ¢ COHANIPaBIEHHBIMH CTOPOHAMU

15 VYros Mexay NpsMbIMU B ITPOCTPAHCTBE

16 Yroa Mexay npssMbIMU B IPOCTPAHCTBE

17 [TapaninenbHOCTb INIOCKOCTEN:
napaJuleIbHbIE MII0OCKOCTH

18 CBolicTBa napaienbHbIX IJI0CKOCTEN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (UTYPBI

Ha TUIOCKOCTH: TETPadp, KyO,
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napajiICJICIIuIICa

20 [TocTpoenue cevyeHuii

21 [HocTpoenue ceuenuit
KoHntpoinbnas padora no teme "[Ipsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb MPSAMBIX U IIIOCKOCTER"
[IepnieHIUKyYIAPHOCTD IPSIMOM U

23 IUIOCKOCTH: NEPIICHAUKYJIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsimble napaienbHble U
NEPIEHIUKYJIIPHBIE K INIOCKOCTH

o5 [Tpsimble napamienbHble U
NEPIEHIUKYJISIPHBIE K IUIOCKOCTH

26 [Tpu3Hak nepneHAUKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

7 [Ipu3Hak neprneH MKy pHOCTH IPSIMOU U
IJIOCKOCTH

08 TeopeMa 0 psAMOY NEPIIEHIUKYIIAPHOU
IJIOCKOCTH

29 TeopeMa 0 psAMON NEPIIEHIUKYIIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsAMOY NEPIIEHIUKYIIAPHOU
IJIOCKOCTH
[lepnenauKyIsip M HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TNTIOCKOCTH, PACCTOSTHUE OT

IIPSIMOM 10 TUIOCKOCTH
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32

[leprieHauKyNIAp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
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HpHMOﬁ J0 IINIOCKOCTH

[TeprieHauKymsip ¥ HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
OPSAMOM 10 INIOCKOCTH
[eprienAUKYNIAp U HAKIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
OpSAMOM 10 INIOCKOCTH

35 VYTIBI B IPOCTPAHCTBE: YTOJI MEXKTY
OpPSMOM U TIOCKOCTBIO

36 JIByrpaHHbI yroJ, JMHEHHBIA yro
JIBYTPaHHOTO yTJia

37 JByrpaHHbIN yroJi, IUHEHHBIN Yol
JIBYIPaHHOI'O yIiia
[TepnieHIUKYIAPHOCTD TIIOCKOCTEH:

38 NPU3HAK MEPIEHIUKYISIPHOCTH JIBYX
IUIOCKOCTEN
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NIPU3HAK MEePIICHINKYISIPHOCTH JIBYX
IUIOCKOCTEN
[lepneHAUKYISIPHOCTB MIJIOCKOCTEMN:

40 NPU3HAK MEPIEHIUKYIIPHOCTH BYX
IUIOCKOCTEN

41 Teopema o TpEX MepneHUKYIApax

42 Teopema o TpEX MEPHEHINKYISIPAX

43 Teopema o0 TpEX MepHeHUKYIAPax
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KonTtponpsHas pabora mo Temam
"TleprnieHIUKYISPHOCTD PSMBIX U

Al

mIockocTe" U "Yibl MEXy IPSAMBIMUA U
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IUIOCKOCTSIMHU"

45

[TonsiTie MHOTOTpaHHHUKA, OCHOBHbBIE
3JIEeMEHThl MHOTOI'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPaHHUKHU; pa3BEPTKA
MHOTOTpaHHUKA

46

[Ipu3ma: n-yronpHas npusMma; 'paHy U
OCHOBAHUS IIPU3MBI; IIPsIMasi M HAKJIOHHAs
PU3MBI; OOKOBAs U MOJTHASI TOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, MpsAMOYTOJIbHBIA
napaJiesienumne]] 1 ero CBOMCTBa

48

IIupamupa: N-yrosbHas NIMpaMuaa, TpaHu U
OCHOBaHME IHPaMHJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTh MMMPAMUBI; IIPABUIIbHAS U
yCceuy€HHas IMpaMuIa

49

[TpaBuIbHBIE MHOTOIPAaHHUKH: IOHATHE
NPaBUIBHOIO MHOTOI'paHHMKA; IPaBUIIbHAS
npu3Ma U NpaBUIbHAS IUPaMKIA;
NpaBUJIbHAS TPEYTrOJbHAS MUpaMHIA U
IPaBUJIBHBIN TETpa’Ip; KyO

50

[Ipencrapienue o NpaBUIbHBIX
MHOTOIPAHHUKAX: OKTA3Ip, JOJAEKASIP U
MKOCadIp.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH, IIJIOCKOCTH.
DNEeMEHTH CUMMETPUH B IUpaMuUax,
napajuiejenuneax, MpaBuIbHbBIX
MHOT'OTpaHHUKaX
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Brruncienue 3a1eMeHTOB MHOTI'OI'paHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaas 60KOBOW MOBEPXHOCTH U IMOJTHOM
53 MOBEPXHOCTU NPSIMON IPU3MBI, TUIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MPSIMOM MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHON TUPAMUIBI, 1
TeopeMa o rionaau 60KOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTposabHas pabota no reme 1
"MHororpaHHuKku"
56 [onsarue 06 00bEME 1
57 O0bEM TUpaMuIbI 1
58 O0BEM nupamMu eI 1
59 O0bEM TUpaMuIbI 1
60 O0BEM nupamMu eI 1
61 O06BEM pU3MBI 1
62 O0BEM TIPU3MBI 1
63 O06BEM pU3MBI 1
64 KonTtponbHas padora o reme "O0bEMBI 1
MHOT'OTPaHHUKOB"
[ToBTOpEeHME, 0000IIICHNE CHCTEMAaTH3 AT
65 3HaHui. [TocTpoeHne ceuenunii B 1

MHOT'OT'paHHUKE
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66

IToBTOpenue, 00001IEeHNE CUCTEMAaTH3aLNS
3HaHUU. Beraucinenue pacCTOSHUN: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH 0 IPSAMOH, OT
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TOYKH OO0 IMIIOCKOCTH, MCIKAY
CKpCIIUBAOIIHUMHUCS ITPAMBIMHA

67 HroroBast KOHTpoOIbHAs paboTa

IToBTOpenue, 06001IeHNE CUCTEMAaTU3AIHS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEILHBAIOILIUMHUCS NPSMBIMH, MEXKIY
IPSIMOM U TNIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YIJI0B MEXAY INIOCKOCTSAMHU

OBILIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

68
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11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE

Hara uudposBbie
Nen/m | Tema ypoka Konrtpoabnbie | IlpakTtuyeckue
Bcero U3y4YeHHsi | oOpa3oBaTesbHbIE

padoThI padoThI pecypent

Cdepa u map: ueHTp, paguyc, IuamMeTp;
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl

B3aunmMHuoe pacnonoxenue chepsl u
2 IUIOCKOCTH; KacaTeabHast INIOCKOCTH K 1
cdepe; miomans ceps

N3obpaxenue chepsl, mapa Ha
mmockocTu. CeyeHus mapa

]_II/IJ'[I/IHZ[pI/I‘-ICCKaSI IOBCPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IWJINHIPUICCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTD, 00pa3yrolas u och;
[UIOIAas OOKOBOM U MOJIHOM
MTOBEPXHOCTH

N300paxeHne HUIMH]Ipa HA TNIOCKOCTH.
Pazpéprka nnnmunapa. CedyeHust

WIHHIPA (TUTIOCKOCTHIO, MapalieTbHON
WJTU TIEPIICHIUKYIISIPHOM OCH IMIIMHIPA)

Konnueckas moBepxHOCTb, 00pa3yroIIne
7 KOHHYECKOM IMOBEPXHOCTH, OCh U 1
BEPIIMHA KOHNYECKOH MOBEPXHOCTH
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KOHYCZ OCHOBAHME U BCpIIIMHA,

8 oOpasyroias 1 0Ch; IJI0Ia s O0KOBOU U
IOJIHOM MOBEPXHOCTH
VY ceu€HHbIN KOHYC: 00pa3yoIme u

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha TNIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHHUIO, U IJIOCKOCTBIO, IPOXOIAIIEH
yepe3 BEpILIUHY)

1 KoMOuHamwst Ten BpanieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuk, ONMCaHHbIN OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK WJIH B TEIIO BpAIICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O0béM IUIIUHIpA, KOHYCa

15 O06bEM mapa u wiIonaab chepol
[Tomo6HbIe TeNa B MPOCTPAHCTBE.

16 CooOTHOIICHUS MEXTY TUIOMIAITMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEN

17 KonTponbhas pabota no remam "Tena
Bpaienus" u "O6bemsl Ten"

18 BekTop Ha MI0CKOCTH M B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB
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20

YMHOKEHUE BEKTOPA HA YUCIIO
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21

PasnoxxeHue BekTopa mo Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napasuieNnenumnesia

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPABWII ICUCTBUH C
BEKTOpaMH

23

[IpsiMmoyronbHas cucTemMa KOOpAUHAT B
npoctpaHcTBe. KoopuHaThl BeKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

24

VYron mexy Bekropamu. CkaisipHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beluncnenue yriioB Mexxay IpsIMbIMU U
IIJIOCKOCTAMU

26

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU
PEIICHUU T€COMCTPHUYCCKHUX 3a1a4

27

Kontponbnas padorta o teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHue, 06001IeHNE U
cucreMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

IToBTOpenue, 0000IIEHNE U
cucTeMaTH3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

IToBTOpenue, 0000IIEHNE U
cUCTeMaTu3alMs 3HaHui. 3agaun
TUIAHUMETPUH U METOBI UX PEIICHUS
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[ToBTOpEeHME, 0000IIEHNE U

31 CHUCTEMATHU3aLM 3HaHUN. 3a1a4u 1
TUTAHUMETPUHU M METOJIbI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

32 cucTeMaru3anus 3HaHuii. OCHOBHEIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPCOMETPUH

33 HroroBas koHTpobHAs paboTa 1

34 [ToBTOpenue, 06061116Hpie u 1
CHUCTEMATHU3AIMs 3HAHHUH

OBLIEE KOJIMYECTBO YACOB IIO 34

[TPOI'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET
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