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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOrOo Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, TPEIBABIIEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus nmporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIHOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JMYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YJbTATOB OOYYEHMsI T€OMETPUU B HAlpaBICHUU JIMYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEJACTABICHUNA O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPUYECKUX
aOCTpaklMii, COOTHOIIEHUH PEATBHOTO M HUICAIBHOIO, XapaKTepe OTPaKeHUs
MAaTeMaTH4YECKOW HAYKOW SIBJIEHUU U IIPOLIECCOB PEATIBHOI'O MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MATEMATHYECKOr0 MOJECIUPOBAHNS B HAYYHOM MO3HAHUU U
B IIPaKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIUXCS, a
TaKXK€ KayecTB MBIIUICHUS, HEOOXOAMMBIX MJisi aJanTallid B COBPEMEHHOM
obiecTse.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (GOpMUpYEeMOE TMPU HU3YYEHUU OOYYaroIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PEIICHWH 33a1a4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00acTAX NEATeNbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaJIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO IMO3HAHUS W aKTHMBHOIO
npeoOpa3oBaHusi  JeHCTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
o0pazamu 0ObEIMHSET pa3Hble BUAbI yueOHOU U TPYAOBOM NeSTEIbHOCTH, SBISETCS



OIHUM U3 TpodecCHOHATbHO BAXKHBIX KayecTB, IMOITOMY akTyajbHa 3ajiaya
(GopMupoBaHUs Yy  OOy4alOUIMXCS  NPOCTPAHCTBEHHOTO  MBILIUIEHUS KAk
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJrOTOBKE K MPAKTUYECKOM IEATEIbHOCTH 10 MHOTUM HalpaBICHUSIM.

[lenb ocBoeHus mporpamMMbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4deHusi — 001meo0pazoBarebHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOydJaromuxcs yepe3 ooecrnedeHrne BO3MOXKHOCTH TPUOOPETEHUS M UCTIOIh30BaHUS
CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUW M  JEUCTBHUM, cCHerupUIHBIX
reOMETPUH, BO3MOXKHOCTH  YCIIEUIHOT'O  TPOJOJDKEHUS  00pa3oBaHUs IO
CHEIMATbHOCTSIM, HE CBSI3aHHBIM C MTPUKJIATHBIM UCIIOJIF30BAHUEM TE€OMETPHUH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
O0y4aroUMXCsl CPeIHEN HIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOTO 00Iero obpasoBanus. Takum obOpazom, oOydaromniuecs Ha
6a30BOM ypOBHE JOJKHBI OCBOUTH OOIIIME MaTeMaTUYECKUE YMEHUs, CBI3aHHBIE CO
cnenu@UKoil reOMETpUU U HEOOXOUMBIE JJI KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oH1 HUMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHIO OoJee TITyO0Ko, eciu
B JaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TEOMETPHUECKHX 3HAaHUAX B
npo¢eCCUOHANBHOMN 1EATENbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3ajad. llpuopuTeTHbIMH 3aJauyaMud  OCBOEHMSI  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (hopMUpOBaHUE MIPEACTABICHUS O MHOTOTPAaHHUKAX U TETaX BPAILICHUS KaK
O Ba)XHEHMIINX MaTeMaTHYECKUX MOJENSAX, MO3BOJISIIOIIMX OMUCHIBATH U
U3y4aTh pa3HbIe SIBIICHUS OKPYKAIOIIEro MUPA;

e (opMupOBaHHE YyMEHHUs paclo3HaBaTh HA YEpTeXKax, MOJACIAX U B
peaTbHOM MHUPE MHOTOIPAaHHUKY U Tella BPalCHUS;

e OBJAJICHHME METOJAMH PEIICHUS 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTPaHHUKAX M TeJlaX BPaIlleHUsI U MX OCHOBHBIMH CBONCTBaMU;

e OBIQJCHUE  QITOPUTMAMH  pCEIICHWs  OCHOBHBIX  THIIOB  3ajady;
¢opMupoBaHUE yMEHHUS IPOBOJUTH  HECIOXKHBIE  JIOKA3aTEIbHbIC
paccyXIeHusT B XOJle¢ PEIICHHs] CTEPEOMETPUYECKUX 3afad M 3a1ad C
PAaKTUYECKUM COJIEpP’KaHUEM;

e Pa3BUTHE MHTEIEKTYaAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN 00yJaromumxcs,
MO3HABATEILHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTHUYHOCTH
MBIIJICHHUS;



e (opmupoBanue QYHKIIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUH:
YMEHHUE PACIIO3HABAThH MPOSBICHUS T€OMETPUUECKUX OHATUN, OOBEKTOB U
3aKOHOMEPHOCTEW B pEaIbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YYCHUU
JIPYruX  y4eOHBIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEpHOCTEN, (DOPMYIUPOBATh UX HA SI3bIKE TEOMETPUU U CO31aBaTh
r€OMETPUYECKUE MOJENH, TNPUMEHITh OCBOEHHBI T'€OMETPUYECKHI
anmapar A perieHus PaKTUKO-OPU EHTUPOBAHHBIX 3a;ad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3YIIbTaThI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETPHUH B HaYaJle €ro U3y4yeHus 3a/1a4, PelaeMbIX Ha yPOBHE UHTYUTHUBHOIO
MO3HAHMs, U ONpeNeNEHHBIM 00pa30M OpraHuM3oBaHHAs paboTa HaJA HUMH, YTO
CHOCOOCTBYIOT ~Pa3BUTHIO JIOTHYECKOTO W IPOCTPAHCTBEHHOI'O MBIIIJIEHUS,
CTUMYJIMPYET MPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JAIbHEHIIEMY
M3YYEHUIO MPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MPAKTUYECKOM JEATENIbHOCTA. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
y4Jaluxcs B Kypce CTEpEOMETPUH ITPOBOAUTCS 3a CUET PEILIEHUS 3a/1a4 Ha CO3JaHue
MIPOCTPAHCTBEHHBIX OOPAa30B W 3aJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
oopazamu. Co3ganume oOpa3za TMPOBOAUTCS C OMNOPOM HA HArJAIHOCTH, a
OIEpUPOBAHKE 00PA30M — B YCIOBHUSAX OTBJICUEHUS! OT HAIVIAHOCTH, MBICIEHHOTO
MU3MEHEHMS €r0 UCXOAHOIO COLEPIKAHU.

OcHoBHBIE cojiepxaTreiibHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B IPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenenseTcs: He TOJIbKO MO COAep X aTeIbHbIM JTUHUSAM, HO U 110 rojlaM 00y4eHHUsI
Ha yPOBHE CPETHEr0 0OIIEeTro 00pa3oBaHUSI.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyell mporpamMmbl, pacnpeleiaCHHbIM [0 TrojaaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
MOHATHSMU U HABBIKAMH OCYILECTBIISIIIOCH MTOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0YyYarolUXCs, paclIupss |
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomeTrpun otBoauTcs 2 vaca B Heaenmo B 10 kiacce u 2 yac B
Henento B 11 kitacce, Bcero 3a iBa rojia ooyuenus - 136 yueOHbIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
napajuleJbHbIE W CKpelIMBaroIuecss mnpsaMble. [lapaminenbHOCT NPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: IMApAJUICNIbHBIE IIPSAMBIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX NPSAMBIX; MApPaJUICIbHOCTh NPSMOW U IUIOCKOCTH. YTIIBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[TapanmenbHOCTh MIIOCKOCTEN: MapajuIeNIbHbIE INIOCKOCTH; CBOMCTBA MAPAJUICIIbHBIX
wiockocte. [Ipocreifine nmpocTpaHCTBEHHbIE (PUTYPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, MmapajuieJienuIes]; HOCTPOEHUE CEUECHHUIA.

[lepneHIUKYIAPHOCTD MPAMON U IUIOCKOCTH: MEPNEHAUKYISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPSMOW M IUIOCKOCTH, TEOpeMa O NpsSMOM
MEPIICHAUKYJISIPHON IIJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YIrOJI MEXIY NPAMON U
IJIOCKOCTBIO;  JABYTPAaHHBIA  yrojd, JIMHEWHBIM Yrojl JABYTPaHHOIO  yria.
[IeprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT IPSIMOM 10 MIIOCKOCTH, TPOEKIIHS (PUTYPHI HA TUIOCKOCTh. [leprneHauKynsipHOCTb
IJIOCKOCTEU: MPHU3HAK MEPHEHAUKYISIPHOCTH JABYX IUIOCKOCTEH. TeopeMa O TpExX
NepHeHIUKYIspax.

MHororpaHHuKu

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBL. [lapamenenunen, MIPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBaHHE NMUPAMU/Ibl; OOKOBasl U MOJIHAS TOBEPXHOCTh MUPAMU/JIbI; IPABUIIbHAS U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOTPAaHHUKU: MOHSITUE MPaBUILHOIO MHOTOIPaHHMKA;, MpaBWIbHAs MpU3Ma U
npaBujbHAs MUPAMUA; MpaBWIbHAs TPEYrojbHas MNUpaMUIa W TPaBUIbHBIN
TeTpadap; Kyo0. llpencraBneHue o NpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonexa’ap v ukocasap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH. DJEMEHTHI CHMMETPHUU B MUPAMUIAX, ApaJUICIICTANIENAX, TPABUIbHBIX
MHOTOI'PAaHHUKAX.



Bbluucienne 5J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaliv, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJI0LIa1b OCHOBaHMI, TeopeMa 0 OOKOBOW MOBEPXHOCTH PsIMOM Tpu3Mbl. [ nomans
OOKOBOW TOBEPXHOCTH U IOBEPXHOCTU IMPaBWIBHON NHUpPaMUJIbI, TEOpeMa o
wioniaan yceu€Hnou nupaMmuibl. [lonstue 06 00béMe. OOBEM NUPaMUIbI, TPU3MBI.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TEJT.

11 KVIACC

Tena Bpamenust

Hunuuapuueckast IIOBEPXHOCTb, oOpasyroliue UWJIMHIPUYECKOU
MOBEPXHOCTH, OCh LMJIMHAPUYECKON MOBEpXHOCTU. [{unuHap: ocHOBaHHS U
OOKOBasi TMOBEPXHOCTh, OOpasylomass M OCh; IUIOMAah OOKOBOH | TOJTHOU
MOBEPXHOCTH.

Konunueckast moBepXHOCTb, 00pa3yronne KOHUYECKOW MOBEPXHOCTU, OCh U
BEpIIIMHA KOHMYECKOW moBepXHOCTH. KOHyC: OCHOBaHUE U BepIIUHA, 00pa3yromast
1 OCb; IIJIOIIA/1b OOKOBOM 1 MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA; OCHOBaHMUS U OOKOBAsI IOBEPXHOCTb.

Chepa u map: meHTp, paguyc, AUaMeTp; IUIONIAJb MOBEPXHOCTH CQeEpHhl.
B3auMHoe pacnonoxeHue cepbl U IUIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
10 Ib Cepsl.

N3o0pakeHnue Tes BpalieHus Ha TII0CKOCTH. Pa3BEpTka MWIMHApPA U KOHYCA.

KomOuHaiuu Ten BpalieHuss K MHOTOTPaHHUKOB. MHOTOIpaHHUK, OITMCAHHBIN
okoJio cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK, WITH TEJIO BPAIIICHMUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béEME
NPSIMOYTOJIFHOTO Tapajuienenunena u cieactsuss u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[lomo6ubeie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOMAASIMU
MOBEPXHOCTEMN, 00BEMaMU MOAOOHBIX TEIL.

Ceuenus nuiarHapa (mapajuiebHO U NePIEeHIUKYISIPHO OCH), CEYEHHUS KOHYyCa
(mapanyieabHOE OCHOBAHUIO M MPOXO/SIIEE YEPE3 BEPIIMHY), CEUCHHUS 1Iapa.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha m1ockocTH U B npocTpaHcTBe. C0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4Kciio. Pa3nokeHnue BekTopa no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [IpaBuno mnapamwienenunena. PemeHue 3amay, CBA3aHHBIX C
NPUMEHEHUEM TMpaBWJI JEUCTBHM € BekTtopamu. I[IpssmoyronsHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. IIpocreiimme 3amaun B
KoopAuHaTax. Yroil Mexay Bekropamu. CKalsgpHOE NPOU3BEIECHUE BEKTOPOB.



Breraucnenue YIJII0B MCKAY IPAMBIMU U IINIOCKOCTSAMHU. KOOp,HHHaTHO-BeKTOpHBIﬁ
MCTOI IIpU PCIICHUN I'COMCTPUYCCKUX 3aaa4.

Pabouas nporpamma copMupoBaHa ¢ y4€ToM padbouel mporpaMMbl
BOCITUTAHUSA U MMPEAYCMATPUBACT:

-IIpUBJICYECHNE BHUMAHUS 00yYAIONIUXCS K IEHHOCTHOMY aCIeKTy
U3y4yaeMbIX Ha YPOKax SIBJIECHUM, UCIOJIb30BAHUE BOCIUTATEIbHBIX
BO3MO>KHOCTEH paszjiesia uepe3 moa00p COOTBETCTBYIOMINX YIPAKHEHUH;

- JICMOHCTPAIHIO 00YYaFOIIUMCS TPIMEPOB OTBETCTBEHHOTO,
I'pa>XaaHCKOI'O ITIOBCACHUA, ITPOABJICHUA IICJ’IOBCKOJ’IIO(SI/ISI u
100pOCEPACYHOCTH, Yepe3 M0A00P COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 3a7a4 A1 PEIIeHUs, IPOOJEMHBIX CUTYAIU I O0CYKICHUS B
KJ1acce;

-IIPUMEHEHHE Ha YPOKaX MHTEPAKTUBHBIX POpM pabOThI €
00YyJaIOTIIUMHUCS : UHTEIUICKTYaIbHBIX UTP, CTUMYJIHPYIOIITUX
MO3HABATEIbHYI0 MOTUBAIIMIO 00YUYAIOIINXCS; TUIAKTUYECKOTO
TeaTpa,Tr/ie MOJIyuYeHHbIC Ha yPOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpaIbHBIX MTOCTAHOBKAX; TUCKYCCHUM, KOTOPHIE TAIOT 00yUJarOITUMCS
BO3MO>XHOCTh TPUOOPACTU OMBIT BEICHHUSI KOHCTPYKTUBHOI'O JIMAJIOTa;
rpyNMNoBOM pabOThl WIIM PaObOTHI B Mapax, KOTOPbIE y4aT 00y4aroIuXCs
KOMaHJIHOI paboTe U B3aUMOJEHCTBUIO C APYTUMU 00YUaIOIIUMUCS;

-MO0YXKJICHUE YUaIlIUXCsl COOJII0IaTh HAa YPOKaxX OOIIECHPUHSITHIE HOPMBI
MOBECHUS, TTpaBuiIa OOIIEHHS CO cTapIMMU( TeJaroru4eCKUMHU
pabOTHUKAMU) U CBEPCTHUKAMHU( OOYyJaIOIIUMUCS ), IPUHITUTIB y4eOHOU
TUCITUTIIMHBI M CAMOOPTaHU3aINH;

“-UHUIOHUHUPOBAHUC U ITOAJACPIKKY HCCH@HOB&TCHBCKOﬁ ACATCIIBbHOCTHU
OGY‘I&IOHII/IXCH B paMKax pcajin3alliui UMW UHINBUAYAJIbHbBIX H
I'PYHIIOBBIX HCCICHOBATCIIBLCKUX ITPOCKTOB



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WIEHA POCCHUHCKOTO OOIIecTBa, MpPEACTaBICHHEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMUCKON IPask/IaHCKON MIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTMKEHUN B APYIHMX HayKax, TEXHOJIOTHsX, cpepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHMS,
CBSI3aHHOT'O C TTPAKTUYCCKUM IPUMEHCHUEM JOCTIKCHUA HAYKU U JIEATCIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIOYas SCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCyKIESHUH; BOCIPUUMYHUBOCTHIO
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

DuznyecKoe BOCIHUTAHME:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3/I0POBBIO (3J0pOBOE MUTaHUE, COATAaHCUPOBAHHBIM PEKUM 3aHATUN U
OTJIbIXa, peryisipHas pu3nyeckas akTUBHOCTB); (PU3MUECKOT0 COBEPIIIEHCTBOBAHMSI,
TIPH 3aHATHSX CIIOPTUBHO-030POBUTEIHHON JIEATETHLHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYNy, OCOBHAHUEM IICHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepam  TIPOPECCUOHAIBHOM  NESITENBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccuu U pearu30BbIBATH COOCTBEHHBIC IKW3HEHHBIC IIJIaHBI,
FOTOBHOCTHIO W CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO W



caM0o00pa30BaHUI0 Ha TMPOTSHKEHWHU BCEM >KM3HHM; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHUIO B PEIICHUM MTPAKTUYECKUX 3a7a4 MAaTEeMaTUYECKON HAITPABIEHHOCTH.

IKOJI0rn4ecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO JKOJOTHYECKOM KYJIbTYphbl, MOHMMAaHUEM BIIUSHUS
COLMAITBHO-3KOHOMHMYECKHUX TMPOLECCOB HA COCTOSIHUE MPUPOJHON M COUMATILHOU
Cpenpl, OCO3HAaHHEM TJIOOATLHOIO XapakTepa OSKOJIOTHYECKHX  IMpodiieM;
OpUEHTAllUE Ha TMPUMEHEHHE MATEMAaTUYECKUX 3HAHWMW U1 PELICHUS 3aJay B
00J1aCTH OKpY>Karolel cpeibl, INIAHUPOBAHKS TTOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX
ITOCJIEACTBUM JJISI OKPYKAOUIEN CPEIBL.

I{leHHOCTH HAYYHOI' O NMO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKl U  OOIIECTBEHHOW TPAKTHUKH, MOHUMaHUEM
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pPa3BUTHS W 3HAUUMOCTH JUIsl Pa3BUTHS LMUBWINW3ALHUM; OBJIAJCHUEM SI3BIKOM
MaTE€MaTUKU W MaTeMaTUYECKON KyJbTypOoHW KaK CpPEACTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYLIECTBJISITh MPOCKTHYKD W HCCIEAOBATEIIBCKYIO JEATEIbHOCTh
WHJAUBHUAYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOrpaMMbl Y4eOHOTO TpeaMera
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OellCMEUAMU.

1)  Vuueepcanvuvie  noznasamenvHvle  Oelicmeus,  0becnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAWUXC (0CB0eHUe
Memo008  NO3HAHUSL — OKPYHCAIOWe20  Mupa;  npumeHenue  J102UYeCKUXx,
uccnedosamenbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

Ba3oBblesrornueckueneicTBuAa:

e BBIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHICCKUX
OOBEKTOB, TOHSTHIA, OTHONIICHUH MEXIY TOHATHUAMHU, (POPMYIHPOBATH
OTIpENCIICHUs] ~ TOHSATHH; yCTAHABIMBATh  CYIIECTBEHHBIH  IMPU3HAK
KJaccu(UKaIMy, OCHOBaHUS i OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpPWHUMATh, (GOPMyIUPOBATH M  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHEIE;

e BBIBISATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,
npeajiaraTb KpUTEPUH JIJIS BBISSBICHHS 3aKOHOMEPHOCTEH U TPOTHBOPEUHNI;



e JleNaTh BBIBOABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUECHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITETTHHO J0Ka3aTeIhCTBA MaTeMaTHIeCKUX
YTBEPKJAEHUHN (MPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATH APT'yMEHTAIIHIO,
MPUBOIUTH TPUMEPHI M KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS Y BBIBOJIBI;

e BBIOMpATH CMOCOO perieHus yueOHOM 3amaun (CpaBHUBATH HECKOJBKO
BApUAHTOB peEIIeHUs, BBIOMpATh HaubOojIee TMOAXOMSIIIMNH C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

Ba3zoBbiencciienoBarejibCcKHeAeHCTBHA:

e HCIIOJNH30BATh BOMPOCHI KaK MCCIENOBATEILCKUN MHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUINE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBATH  TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICZIOBAHUE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
O00BEKTa, SBJICHUS, TIPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMH, SBJICHUSIMHU, POIIECCAMMU;

e CAaMOCTOATEJLHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI MO pe3ybTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBaHUSI, OLIEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BLIBOJOB U O00OIICHUH;

e TMPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHUE TMPOIECCA, a TAKXKE BBIJIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIABIATH JeUIUTH HH(DOPMAITNH, TaHHBIX, HEOOXOAMMBIX JJII OTBETA HA
BOMNPOC U JJIs PEIICHUs 3aa4uH;

e BBIOMpaTh UWH(OpPMAIIMIO W3  HUCTOYHWUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B Pa3IMUHBIX (PopMmax,
WJUTIOCTPUPOBATh TpaduyuecKy;

e OIICHUBATH HaJA&KHOCTD uHbopmaru o CaMOCTOSITEIHO
chOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblIE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oowmenue:

e BOCHPHHUMATH U POPMYIUPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBUSIMHU
1 TISJIIMH OOIIIEHHUSI;, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS 110 X0y PEIICHHUS
3aJ1a4i, KOMMEHTHUPOBATH ITOJTYYEHHBIN pE3yNbTarT;

B X0JIe 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
poOJIeMBbl, pelaeMoil 3a7auu, BEICKa3bIBaTh UIECH, HALIEJICHHbBIC HA MTOMCK
pEILLIEHUsI; COIMOCTAaBJATh CBOM CYXKACHUS C CYXKICHUSMH JIPYrHX
YY4aCTHUKOB JAHajiora, OOHapyKHWBaTh pasziMuhe U CXOJCTBO IMO3ULUH; B
KOppeKTHOH popme hopMynupoBaTh pa3HOrIacHsi, CBOM BO3PAXKEHUS;
NpEICTaBIATh  pe3yJdbTaThl  pPEIIEHUs  3aJauyd,  DKCIEPUMEHTA,
UCCIIEZIOBAHUS, POEKTA; CAMOCTOATEIHLHO BHIOUPATh POPMAT BHICTYILIICHUS
C Y4€TOM 3a/1a4 MPE3EHTAMU U OCOOEHHOCTEN ayIuTOPHH.

CorpyaHu4ecTno:

MOHUMATh U UCII0JIb30BaTh NPEUMYILIECTBA KOMaHAHOW U MHANBUAYaIbHOU
paOoThl NpHU pElICHUH YYEOHBIX 3a]ad; MPUHUMATh 1I€JIb COBMECTHOU
NESITENbHOCTH, IUIAHUPOBAaTh  OPraHM3AllMI0  COBMECTHOM  paloThl,
pacripeniensiTh BUAbl pabOT, IOroBapUBaThCs, OOCYXKIaTh IpPOLECC U
pe3ysbTat paboThl; 00001aTh MHCHHSI HECKOJIBKUX JTIFOJICH;

y4acTBOBATh B IPYNIOBBIX (popMax paboThI (00CY)aeHUs, 0OMEH MHEHUU,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHIATH CBOIO YacThb pabOThl U
KOOPAUHUPOBATH CBOM JEHUCTBUS C APYTUMH YWICHAMH KOMaH/Ibl; OIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHUSI.

3) Ynusepcanvuoie pezyiamuensle oeticmausi, obecneuusarom opmuposanie
CMBICTOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS JIUYHOCHIU.
Camoopranmzanmusi:

COCTaBJIATH IJIaH, aJITOPUTM pEelIeHUs 3a7a4H, BEIOUPATh CIIOCOO peIIeHus
C YY4ETOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
nH(popMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HaBBIKAMU T[IO3HABaTeJIbHOW pedeKCuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIJICTh CIIOCOOAMH CaMOITPOBEPKHU, CAMOKOHTPOJIA IIpoliecca B pe3yibTaTa
pELICHUS] MAaTEMAaTUYECKOU 3a/1a4H;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTH IPH PEIIEHUH 3a1a4H,
BHOCHUTHh KOPPEKTHBBI B JIEATEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
JTAHHBIX, HAWJIEHHBIX OLTUOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa ICIU W YCIOBHAM, OOBICHATH
MPUYUHBI JTOCTHKEHUSI WM HEJOCTHKEHUS PEe3yJIbTaTOB JEATEIbHOCTH,
HaxOJIUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

OmnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAas, MJIOCKOCTb.

[IpMeHsATh aKCHOMBbI CTEPEOMETPUM M CJEACTBHUS W3 HUX NPU pPEUICHUH
r€OMETPUYECKHUX 3a/1a4.

OmnepupoBaTh MOHATUAMU: MAPATUIETHLHOCTh U MEPHEHAUKYIISIPHOCTh IPAMbIX
Y IJIOCKOCTEM.

KnaccuduuupoBarh B3aMHOE pacHoOJOKEHUE MPSIMBIX W ILIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIA YIOJI, T'paHUM JBYTPAHHOIO Yrija,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yria; rpajaycHas Mepa
JIBYTPaHHOTO yIJIa.

OnepupoBaTh TOHATHUAMH: MHOTOTPAHHMK, BBIMYKJIBIA W HEBBITYKIIbIHI
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABWIIbHBIA MHOTOI'PaHHHUK.

Pacrio3HaBatb OCHOBHBIE BHABl MHOTOIPAaHHUKOB (IIMpamMuia; MpHU3Ma,
OpSAMOYTOJIBbHBIN Mapajuiesenunesn, Kyo).

KnaccuduuupoBarb ~ MHOTOrpaHHMKH,  BbIOMpass ~ OCHOBaHMS  JJIs
knaccuukanyy  (BBIMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKHW; TPAaBHIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE IPU3MBI, TapajuleIeIUIe Ibl).

OnepupoBaTh MOHATUSMHU: CEKYLIas IIIOCKOCTh, CEYEHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMIIBI IOCTPOCHUS CEUCHHM, NCIIOB3YSI METOJ CIIE/IOB.

Crpoutb cedeHUsT MHOTOIPAaHHUKOB METOJOM  CJENOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKME YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ
CBEpXYy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKJACHHE TEOMETPUUYECKUX BETUYMH 1O 00pasliaM WM
QIrOpUTMaM, MPUMEHSSI HW3BECTHbIE AHAJUTUYECKUE METOAbl NPU PEUICHUHU
CTaHJAPTHBIX MAaTEMATUYECKHUX 3a/1a4 HA BBIYMCIECHHE PACCTOSSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMpPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXAEHUE T€OMETPUUECKUX BEJIMYHMH MO 00pasliaM HIIn
QIrOpUTMaM, TMPUMEHSSI HW3BECTHbIC AHATUTUYECKUE METOAbl MpPU PpPEUICHUU
CTaHJAPTHBIX ~MaTEeMaTHUYECKMX 3aJjad Ha BBIUMCICHHE YIJIOB  MEXIY
CKPELMBAIOLIUMUCS NPSIMBIMHU, MEXAYy MNPAMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U IJIOLIAAN MTOBEPXHOCTEW MHOTOTPaHHHUKOB (MIpU3Ma,
nupamMuaa) c IpuMeHeHUueM (pOpMyJ; BBIYUCISATh COOTHOIICHUS MEXAY IITOIIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX MHOTOTPAaHHUKOB.



OnepupoBaTh NOHATHAMHU: CHMMETPUsS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBI.

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAX.

[TpumensaTs reomeTpuueckue GakThl AJIs pEIICHUsI CTEPEOMETPUUECKUX 3a1ad,
IIPEANOJIAralOINX HECKOJIBKO 1IAaroB PEIIEHUS, €CIIU YCIOBHS IPUMEHEHUS 3a1aHbI
B SIBHOM (hopMme.

IIpuMmeHaTs OpocTEMIIME NOPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAMOHHBIE CUCTEMBI IPY PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOMTE IpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPONE U
JKW3HU, PACTIO3HABATH MPOSBICHUE 3AKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONMy4YEHHBIC 3HAHMS HA IPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluld W IPUMEHATh HU3YYEHHBIE IOHATHUSA B IPOLECCE ITOUCKA PEIICHUS
MaTeMaTUyecKu C(HOpMYyJIMPOBAaHHOM MpOOIEMBbI, MOJEIUPOBATH pEAJIbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, MWCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
MCITIO0JIb30BAaHUEM T€OMETPUUECKUX MMOHITHI M TEOpEM, armapaTa ainreopbl; pemarhb
IIPAKTUYECKHUE 3a/1a4U, CBA3AHHBIE C HAXO0XKACHUEM T'€OMETPUUYECKUX BEITUYHUH.

11 KVIACC

OnepupoBaTh MOHATUSIMU: IWJIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yrolmue
ITUIAHAPUIECKOMN MMOBEPXHOCTH; IIMJIMHP; KOHUYIECKAs TOBEPXHOCTh, 00pa3yroIue
KOHUYECKOM TTOBEPXHOCTH, KOHYC; CheprIecKasi TOBEPXHOCTb.

PacrioznaBath Tena BparieHus (MUIMHAP, KOHYC, cdepa u map).

OOBIICHATH CIIOCOOBI MOIYUYEHHS TEJl BpAIICHUSI.

KnaccudunmupoBaTs B3aMHOE pacroyiokeHue chepbl U TMIIOCKOCTH.

OnepupoBaTh MOHATUAMMU: IIAPOBOM CErMEHT, OCHOBAHHWE CErMEHTA, BBICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBAaHUE IIAPOBOIO CJIOS, BBHICOTA IIAPOBOIO CIIOS;
LIaPOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH TeN  BpallleHHs,
TCOMETPUICCKUX TEJI C IPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh NOHITUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy U OMUCAHHBIN
okoJi0 cepsl; chepa, BucaHHasi B MHOTOTPAHHUK UJIM TEJIO BPAILICHHUS.

BBIYucsITh COOTHOIICHHUSI MEXAY IUIOMAAIMU TOBEPXHOCTEH W 00BEMaMu
MOJIOOHBIX TEJl.

N300paxkaTs u3ydaeMble (UTYpBl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BBITIONTHATH (BBIHOCHBIC) TJTOCKUE YEPTEKH M3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: Bu CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHUS TEJ BpaI[CHHS.



W3Bnekarb, HWHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JOEHWCTBUS CIIOKEHHST BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOXKEHHUS BEKTOpa Ha YUCIIO0, O0BACHATh, KAKUMH CBOMCTBAMHU OHU 00J1aJJal0T.

IIpuMeHATh paBUIIO NapaJUIEICIIUIIEAA.

OrnepupoBaTh MOHATUSAMU: JE€KApPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIroil MEXAY
BEKTOpPaMHU, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOpAMH, CKaJSIPHOE IIPOU3BEIECHME, PACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3aiaBarh INIOCKOCTh YPABHEHHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT.

[TpumensaTs reomeTpudeckue GakThl A PEIICHUSI CTEPEOMETPUUYECKUX 3aad,
MPEAIOAraruX HECKOJIBKO 1IaroB PEIIECHHUs, €CIU YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOM (hopMme.

Pemate mpocredmme reoMeTpudyecKre 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METOA.

Pemlarp 3amaum Ha J0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHHW W
HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO0 00pa3liaM WM aJropuT™Mam, MpUMeEHss
U3BECTHBIE METO/BI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

IIpuMmeHaTs  mpocTeiime NOporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a1ay.

IIpuBoauTE IpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE U
YKU3HHU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

IIpuMeEHATh NOJy4YEHHBIE 3HAHUSA Ha IPAKTUKE: AHAIM3UPOBATH PEAbHBIC
CUTyallud U IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA pELICHUs
MaTeMaTH4eCcKu C(OpPMyIUPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh PEATbHbIC
CUTyallud Ha S3bIKE TICOMETPUM, WCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUECKUX IMOHATHI M TEOpPEM, amnmnapara aareOpbl; pemarb
IIPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAXOXICHUEM I'€OMETPUYECKUX BEIIMUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBoyacos JIEKTPOHHBIE
Ne HanmenoBanuepasueioB u (mudpoBbIe)
0/l | TeMIPOrpamMMmbl Bcero Konrtpouabsnbiepadorsl | IIpakTHyecknepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
1 BBenenue B ctepeoMerpuio 10
[IpsiMble ¥ IIIOCKOCTHU B
) IIPOCTPaHCTBE. 12 1
[TapamienbHOCTBIPSIMBIX U
IIJIOCKOCTEN
3 IleprnieH IUKYJIAPHOCTBIPSMBIX U 12
IIOCKOCTEN
4 VYriabl MeXAy NPSIMBIMU U 10 1
IJIOCKOCTSAMHU
MHoOrorpaHHuKu 11
OOBEMBIMHOTOT PAHHUKOB 9
7 [ToBTOpEHUE: ceueHus, 4 1
pPacCTOSTHUS U yTJIb
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0
I[TPOT'PAMME




11 KUIACC

KosuyecrBoyacos JIEKTPOHHBIE
HanmeHnoBaHuepasuejioB u
Ne i/ Kontpoabnbie | IlpakTtuueckue | (uudpposbie)
TEMIIPOrPaMMbI Bcero
padoThI padoThI o0pa3oBaTeJbHBIEPeCYpPChI
TenaBpamenus 14
O6bémbITEn 531 2
BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 13 1
[ToBTOpEHue, 0600IICHNE, 10 1
cucTeMaTu3alUsI3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOTPAMME







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KoHnTtpoibHble
padoThbI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUA

DJIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE MTOHATUS CTEPEOMETPHHU:
TOYKa, MpsAMas, IIOCKOCTb,
npocTtpaHcTBo. [IpaBuia n3odpakeHus Ha
pHUCYHKaxX: H300pa’keHuUs TIIOCKOCTEH,
napasuieJbHbBIX MPSAMBIX (OTPE3KOB),
CEpeNHBI OTpe3Ka

Ilonsarus: MEPECCKAOIMECCA IMI0CKOCTH,
NEpeCCKaAroMeECA npsaMas 1 MIOCKOCTh

IlonsTus: NEPECCKAOIMMUECA IIIIOCKOCTH,
MEPECCKAIMECH IIPAMad U IMIIOCKOCTb

3HAKOMCTBO C MHOT'OI'pPaHHHUKaMU,
I/I306pa>KeHI/Ie MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IIPOCKIMOHHbIX YCPTCIKAX

HauanbHubie cBenenus o kyoe u
MUPaMHJIE, UX Pa3BEPTKHA U MOJICIIH.
CeueHusi MHOTOTpaHHUKOB

HauanbHble cBeenus o kyoe u
MIUPaAMUIEC, UX Pa3BEPTKU U MOJIEIIH.
CeueHnss MHOTOIPaHHUKOB




TToHaTHE 00 aKCHOMATUYECKOM
MMOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICICTBUS U3 HUX

TToHATHE 00 AaKCHOMATUYECKOM
MTOCTPOEHUU CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHH U CIICJICTBUS U3 HUX

TTorgarre 06 akcHOMaTHUYECKOM
MTOCTPOEHUU CTEPEOMETPHU: aKCUOMBI
CTEPEOMETPHH U CIIEICTBUS U3 HUX

10

ITonsTre 00 aKCMOMAaTHYECKOM
IMOCTPOCHUHU CTCPEOMETPUN . AKCHUOMBI
CTCPCOMCTPHH U CIICACTBUA U3 HUX

11

B3anMHOe pacrionokeHue nNpsmMbIX B
IIPOCTPAHCTBE: IEPECEKAIOIUECS,
HapaielibHble U CKPEIUBAIOLINECs
NpsIMBIE

12

[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEN
B MPOCTPAHCTBE: Mapaie/ibHbIe MPSIMbIE
B [IPOCTPAHCTBE; NAapaIETbHOCTh TPEX
IPSIMBIX

13

[TapamienbHOCTh NPAMBIX U IIOCKOCTEN
B npoctpaHctie: [lapamiensHocTh
MPSIMOM Y IITIOCKOCTH

14

Vsl ¢ COHaIIpaBJICHHBIMHU CTOPOHAMHU

15

Yroa Mexay IpsMbIMHA B TPOCTPAHCTBE

16

Yron Mexay npssMbIMHA B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIIOCKOCTEN:
napaesibHble INIOCKOCTH




18

CBolicTBa NMapajuleabHbIX NIOCKOCTEN

IIpocTeiinve npocTpaHCTBEHHBIE

19 (burypsl Ha MJIOCKOCTH: TETpa’ap, KyoO,
napaJjuiesaenunes

20 [TocTpoenue ceuenuit

21 [TocTpoenue ceuenuit
Kontponbshas pabora Ne 1 o teme

22 "[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IIJIOCKOCTEH"
IlepneH UK YyAApHOCT IPAMON U

23 IUIOCKOCTU: NEPIEHANKYIAPHBIE IPSIMbIE
B IIPOCTPaHCTBE

24 [Ipsimble mapasnienbHbIe U
MIEPIEHANKYJIIPHBIE K IIJIOCKOCTH

o5 [Ipsimble napasieabHble U
HEPIEHIUKYJIIPHBIE K IUIOCKOCTH

26 [Ipu3Hak neprneHauKyJISpHOCTH MPSIMOU
U IJIOCKOCTH

27 [Ipu3Hak neprneHauKyJIIpHOCTH PAMOU
U IJIOCKOCTH

28 TeopeMa o mpsiMoii TEPIIEHANKYIISIPHON
IIJIOCKOCTH

29 TeopeMa o nmpsiMoii EPIEHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o npsAMoi epHueHANKYISPHON

IIIIOCKOCTHU




31

[lepnienAuKyIIAp U HaKJIOHHbIE!
paccTosiHUE OT TOYKH J10 IJIOCKOCTH,
paccTosiHUE OTHPSMOM 10 MJIOCKOCTH

32

[lepnienAuKyISp U HaKJIIOHHbIE:
paccTostHuE OT TOYKH J10 IIJIOCKOCTH,
paccTostHUE OTHPSIMOM 10 MIOCKOCTH

33

[TepnenavKyIIsip ¥ HAKJIIOHHBIE:
paccTosiHuE OT TOYKH J10 IIJIOCKOCTH,
paccTostHUE OT IPSMOM 10 IUIOCKOCTH

34

[leprienAuKyISIp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOUKH J10 TIOCKOCTH,
paccTosiHue OT MPSIMOU 10 TIOCKOCTH

35

VYTl B IPOCTPAHCTBE: YOI MEXITY
MPSIMOM U INTOCKOCTBIO

36

JIByrpaHHBIN YroJI, JINHEUHBINA YO
JBYT'PAHHOI'O yrja

37

JIByrpaHHBII yroJ, JIMHEWHBIH yroj
JBYTPAHHOT'O yria

38

[lepneHAMKyIAPHOCTD MIIIOCKOCTEMN:
IIPU3HAK NEPIEHAUKYJIIIPHOCTH JBYX
IIJIOCKOCTEN

39

[lepnenAMKyYIAPHOCTD MIIIOCKOCTEMN:
IIPA3HAK MEPHEHIUKYIHIPHOCTH ABYX
IIJIOCKOCTEN

40

IlepneH IUKYASIPHOCTh IIOCKOCTEM:
MPU3HAK NEPIEHIUKYJIIPHOCTH JIBYX
IIJIOCKOCTEN

41

Teopema o Tpéx nmeprneHauKyJspax




42

Teopema o Tpéx nepreHauKyJspax

43

TeopeMa o TpEX NepHeHANKYISIpax

44

Kontponbshas padota Ne 2 mo Temam
"[lepneHAUKYISIPHOCTD TPSMBIX U
mockocter" u "Yriibl Mexay NpsSMbIMU
Y TUIOCKOCTSMH"

45

Ilonsitue MHOT'OIr'paHHHKAa, OCHOBHBIC
QJIECMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBLIITYKJIBIC MHOI'O'PAHHUKH pa3BépTKa
MHOI'OIr'paHHUKa

46

[Ipu3ma: N-yronpHas nmpusMa; I'paHu U
OCHOBAHMS NPU3MBI; IPAMast U
HAKJIOHHAs TIPU3Mbl; OOKOBas U MOJIHAS
ITOBEPXHOCTb IPU3MBbI

47

[Tapannenenunen, npsMOYTOJIbHbBIN
napajuiesIenuIea U ero CBoMcTBa

48

[Inpamupa: N-yroapHas nupaMuaa, rpaHu
Y OCHOBaHHE MUpPaMH/Ibl; 00KOBas U
IIOJIHAs TOBEPXHOCTh MU PAMMUJIBI;
IIpaBUJIbHAS U yCEYEHHAs UpamMuia

49

[IpaBuibHBIE MHOTOTpAaHHUKH: IIOHSATHE
IIPaBUJIBHOI' O MHOTOTPaHHHUKA;
IIpaBWJIbHAS IIPU3Ma U IIPABUJIbHAS
[IMpaMU/IA; IIPABUIIbHAS TPEYTOJIbHAS
MUpaMKJIa ¥ PaBUIIBHBIN TeTpadap; Kyo

50

[IpencraBnenue o0 npaBUIbHBIX
MHOTOT'PaHHUKAX: OKTa’/p, AOAEKAdAP U
HKOCadp.




CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTEJIBHO TOYKH, IIPSMOI,

ol MJIOCKOCTU. DJIEMEHTBI CAMMETPHUU B 1
MUpaMuJIaX, TapauieTenunenax,
MPaBIJILHBIX MHOTOTPaHHUKAX
Beruucnenne 3neMeHTOB
52 MHOTOT'PaHHHUKOB: pEOpa, THaroHam, 1
yTJIbI
[1nomane 60KOBOI MOBEPXHOCTH U
53 ITOJIHOM ITOBEPXHOCTH IPSIMOU NPU3 MBI, 1
IJIONIA(b OCHOBAHUH, TeopeMa 0 OOKOBOI
MTOBEPXHOCTH MPSIMOH MTPU3MBI
[Tnomanas 60KOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH MPABUIBHON MUPAMU/IBL, 1
TeopeMa O TUIOoNIau 0OKOBOM
IMOBEPXHOCTU YCEYEHHOW MUPAMUIBI
55 Kontponbshas padora Ne 3 o teme 1
"MHororpaHHukm"
56 [Tonsite 06 00BEME 1
S7 O06béM nupaMusl 1
58 O0BEM MUpaMHIbI 1
59 O0BEM THpaMUIbI 1
60 O0BEM MUpaMHIbI 1
61 OO0BEM pU3MBI 1
62 O0BEM NTPU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponshas padora Ne 4 o teme 1

"OO0BEMBI MHOTOT pAaHHUKOB"




[ToBTOpenue, o6o0IIeHNE
65 cucrteMaru3aius 3Hanuil. [locrpoenue
CEYEHUI B MHOTOTPaHHHUKE

[ToBTOpenue, o6o0IIeHNE
CHCTEMaTH3alns 3HaHWH. Berancienne
66 pPacCTOSTHUI: MEXIy IBYMSI TOUKaMH, OT
TOYKH JIO TIPSIMOM, OT TOYKH J10
MJIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS

IIPAMBIMHA

67 Hrorosas koHTposbHas padota Ne 5

[ToBTOpEeHuE, 0600IICHIE
cUCTEMAaTH3alus 3HaHUK. Beraucienue
68 YIJI0B: MEX1y CKPEIIHBAIOIIUMUCS
MPSIMBIMH, MEXKIY TIPSIMOM U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YITIOB

MCKAY MIIOCKOCTIAMUA

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




11 KUIACC

Ne
n/
n

Temaypoka

KoanuecTrBouacoB

Bce
ro

KouTpoJsbHbiep
a0oThI

IIpakTnuyeckue
padoThI

Jaraunsy4
CHUuA

JIeKTPOHHBIeU(pOBbLICOOPa3oBaTe
JbHbIEpPECYPChI

Cdepa u map: neHTp,
pamuyc, Tuamerp;
IUIOIIAb ITIOBEPXHOCTH
cdepbl

Bzaumnuoe PAaCIIOIOXKCHHUEC

cdepsl U MI0CKOCTH;
KacaTelbHas MIOCKOCTh K
chepe; miomanb chepsl

N3o6paxkenue chepsl,
rapa Ha IJI0CKOCTH.
Ceuenus mapa.

Hunmuaapuyeckas
MTOBEPXHOCTh,
oOpasyromue
LUJIMHAPUYECKON
MIOBEPXHOCTH, OCh
LUJIMHAPUYECKON
MIOBEPXHOCTH

HuimHap: OCHOBaHUS U
O0KOBasi IOBEPXHOCTD,
oOpa3yromas u och;
1011131 OOKOBOM 1
IIOJIHOM TIOBEPXHOCTH




N300paxenne NuIMHIpa
Ha MI0CKOCTH. Pa3BépTka
nunuHapa. CedeHus
UIKMH]IpA (TUIOCKOCTHIO,
MapasuleIbHON WIN
NEPIICHAUKYJIIPHON OCH
HUJTMHAPA)

KonTtpoabHas
padoraNel no

Teme" Tesia Bpamenus,
Cdepa, map.uuaunap.»

Konnueckast
MTOBEPXHOCTb,
o0pa3yronme KOHAY €CKOr
MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKON
MOBEPXHOCTH

Konyc: ocHoBanue u
BepILIHA, 00pasyromas u
0Cb; TIJIOMIAa1b OOKOBOH U
MOJTHOW MOBEPXHOCTHU

10

VYceuéHHblil KOHYC!
oOpa3yroiue 1 BbICOTa,
OCHOBaHHS 1 OOKOBas
MTOBEPXHOCTH

11

N300pakeHne KOHyca Ha
mockoctu. Pa3séprka
koHyca. CeueHus: KoHyca




(TIOCKOCTBIO,
napauiebHON
OCHOBAHHUIO, U
IJIOCKOCTHIO,
MPOXOASLIEH Yepes
BEPILUHY)

12

KomOunanms ten
BpAIlCHHS U
MHOTOI'PaHHUKOB

13

MHororpaHHUK,
OMUCAHHBIA OKOJIO
cdepsr; chepa,
BIMICAHHAS B
MHOTOT'PaHHUK WJIH B
TEJIO BpalleHUs

14

KonrpoabHas
padoTaNe2 no

Teme" TeJsia BpameHus.
Konyc. YceuyeHHbli
KoHyc."

15

ITousitue 00 00BEME.
OCHOBHBIE CBOICTBA
00BEMOB Tell

16

O0béM HIMHIpa, KOHYCa

17

O0bEM mapa u wIomaah
cdepbl

18

ITonoOHEIE Tena B
MIPOCTPAHCTRBE.




CoOTHOLIEHUS MEXIY
[JIOIIAISIMU
MOBEpXHOCTEH, 00bEMaMu
MOIOOHBIX TET

19

O06beMBbI 1IapOBOTO
CErMEHTA, IIapOBOT'0 CJIOSI
U 1IapOBOr'0 CEKTOpa

20

O06beMbl 11apOBOTO
CErMEHTa, IIapOBOI0 CIIOsI
U IIaPOBOIr0 CEKTOpPa

21

KounrpoJubHas padoraNe3
no teme "O0bemMbI TeJ
BpameHus'

22

O6beM NPSIMOYTOIBHOTO
napasulesIenuIesa.

23

Teopema 00 00bEME
npAMOYTOJIBHOT'O
napaJie/ienuneaa u
CIIEICTBUS U3 HEE.

24

O6beM NPSIMOYTOIBHOTO
napaiesienuIesaa.
O6beM NPIMOYToJIbHON
IIPU3MBI C
TPEYTOJIHUKOM B
OCHOBaHMHU.

25

Pemenunesanau.
«IIpsamMoyronabHBIATIaApAILI
enenuIen .




Pewienuesanay.

26 «[IpsIMOYTOJIbH BITIAPAILIT
eNeTHuIe ) .
Pemienne

97 DK3aMEHAIMOHHBIX 3a/1a4
«IIpssMOyTOJIBHBIN
napasuiesenumes. »
Pewmenne

28 9K3aMEHALMOHHBIX 33124
«IpsAMOyroabHBIN
napauIeseuIe. »

29 Obvem npuszmsl .O0BEM
OpSAMOM MIPU3MBI.
Obvem npuzmsl .O0BEM

30 IPSIMOU NPU3MBI.
Ob6vem npuzmwvl .O0BEM

31 MPSAMOU MTPU3MBI.

39 Ob6vem npuzmovl .O0BEM
IPSIMOU NTPU3MBI.

33 O0beMHaKIIOHH OMIIPU3M
BI.

34 O0beMHaKIIOHHOMIIPU3M
BI.

35 | O6beMHaAKJIOHHONIIPU3MBI.

36 | OOBeMHAKJIOHHOHIIPU3MBI.




Peiienue

37 JK3aMEHAI[MOHHBIX 3a1a4
«ITpuzma»
Pemienne
38 HK3aMEHAITMOHHBIX 3a]1a4
«lIpuzman
39 Obvem nupamuos.
40 Obvem nupamuowl.
41 Obvem nupamuowl.
42 Obvem nupamuowl.
Pewmenne
43 9K3aMEHAIIMHHBIX 33724
«ITupamuga.»
Pewenue
44 IK3AMEHAYUOHHBIX 3A0AY.
«llupamuoa.»
KonTtpoabnast padora Ned
45 | «O6BeMbl
MHOTOTPAHHHKOB»
46 BexTop Ha J10CKOCTH U B
IPOCTPaHCTBE
47 Cnoxenue n
BBIYUTAHUEBEKTOPOB
48 YMHOXKEHUEBEKTOPAHAYU
o
49 Pa3znoxenue BekTopa mo

TPEM HEKOMILJIaHAPHBIM




BekTopaM. [Ipasuio
napauiCiCiuiciaa

50

Pemenne 3amau,
CBSI3aHHBIX C
IIPUMEHECHUEM ITPaBUII
JIEUCTBUM C BEKTOpaMU

51

IIpsimoyrosnbHas cucrema
KOOpJUHAT B
IIPOCTPAHCTBE.
KoopauHnats! BekTopa.
[IpocTeiimme 3anaun B
KOOpAMHAaTax

52

[Ipocreiimue 3agaun B
KOOpAMHATaX.

53

VYroa Mexy BEeKTopamu.
CxkansipHoe
MIPOU3BEICHIE BEKTOPOB

54

CxansipHoe
MIPOU3BEICHIE BEKTOPOB.

55

Brrunciienue yrios
MEXIY NPSIMBIMU U
IJIOCKOCTSIMU

56

KoopanHaTHO-BEeKTOPHBIN
METOJ MIPU PEUICHUH
TeOMETPUYECKUX 3a/1a4

57

KoopauHaTHO-BEKTOPHBIN
METOJ MPU PEUICHUN
reOMETPUUYECKUX 3a]a4




58

KonTpoabsHnas
padoraNeS mo teme
"BekTOpbI N
KOOPAMHATHI B
npocrpancrae"

59

[ToBTOpeHue, o6odIIeHNE
U CHUCTEMaTH3aIHS
3HaHuil. OCHOBHBIE
burypsl, paKThl, TEOPEMBI
Kypca MJIaHUMETPUH

60

[ToBTOpEHue, 0600IICHNE U
CUCTEMaTH3allHsl 3HaHUM.
OcHOBHBIE QUTYPHI,
(bakThl, TEOpEMBI Kypca
IJIAHUMETPUH

61

[ToBTOpEHue, 00001IeHNE U
CUCTEMATHU3alIMs 3HAHUM.
3ajauy NIaHUMETPUU U
METOJIbI UX PEIICHUS

62

IToBTOpeHue, o6o0LIIEeHNE
U CHCTeMaTH3aIHs
3HaHUU. 3a1aun
TUIAHUMETPUU B METOBI
UX peUIeHUs

63

[ToBTOpeHue, 0000IICHHE
M CHCTEMAaTH3aIlH
3HaHui. OCHOBHEIE
burypsl, GpaxkThl, TEOPEMBI
Kypca CTepeoOMEeTpUH




[ToBTOpenue, o6o0IIEeHNE
U CHCTeMaTH3aIHs

64 3HaHuil. OCHOBHbIE
burypsl, GpaxkThl, TEOPEMBI
Kypca CTepeoMEeTpru

[ToBTOpeHue, o6odIIeHNE
U CHUCTEMaTH3aIHS

65 3HAHUN. 3amaun
CTEPEOMETPHH ¥ METOIbI
UX pEIIeHHs

HNTorosasi KOHTPOJIbHAA

66
padora.

[ToBTOpeHue, 0000IICHHE
67 U CUCTeMaTU3aLHs
3HAHUH.

[ToBTOpeHue, o6odIIeHNE
68 U CUCTEMaTU3aIHA
3HaHUMH.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

['eomerpusi: 10-11xkmacc:yueonuk/Atanacsu JI.C., byry3os B.®., Kagomies C.b. u ap. M:Ilpocsenienue

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






