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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nporpaMMbl 00€CII€YUBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yJaroIIuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0yd4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTHYEeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromumxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOUCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHUH PEAaJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJId MaTEMaTHUYECKOI0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUaAIIUXCS, a
TaKk)K€ Ka4yeCTB MBIIUICHHUSA, HEOOXOMWMBIX IS aJanTalii B COBPEMEHHOM
oOmiecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE NPHU H3YYEHUH OO0YyYarolMMUCS
HNOHSATUWHBIX OCHOB F€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI€ pCILICHUS TeOMETPUYECKMX 3a7a4y, YMEHHUE BBIJBUTaTb U OINPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPYKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beUHSAET pa3Hble BUIbI YIEOHOM U TPYIOBOM ACSITEIbHOCTH, SIBIISIETCA



OIHUM U3 MpOo(ecCHOHAbHO BAXKHBIX KauecTB, MOSTOMY akTyajlbHA 3ajayda
dopMupoBaHus y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJaromuxcs yepe3 ooecrneueHue BO3MOKHOCTH IPUOOPETEHHS U UCTIOJIb30BAHUS
CHUCTEMAaTHYECKUX TEOMETPUUECKUX 3HAHUW ©W  JACHUCTBHH, CHeuu(pUIHBIX
IE€OMETPUH, BO3MOXKHOCTH  YCIIEUIHOTO  NPOJOIDKEHHS  00pa3oBaHUA IO
CHELHUATIbHOCTSIM, HE CBSI3aHHBIM C PUKJIAJIHBIM UCIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa MJis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3zoM, oOydaroiiuecs: Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 001I1Ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
cenuQpuKoil reoMeTprun U HeoOXOUMBbIE ISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, 0oHM HMEIOT BOZMOKHOCTh U3yYUTh T€OMETPHUIO OoJiee riIy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHHUAX B
npodecCUOHATBFHON 1EATEIbHOCTH.

JIOCTH)KEHHE 1eJIM  OCBOCHHS TMPOTrpaMMbl  O0ECIeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHUpOBaHHE MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

o (¢opmMHupoBaHME YMEHHsS pAaclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIleHuUs;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOT'OT'paHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X JeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3aJad U 3a7ad C
HOPAaKTUYECKUM COJIEP>KaHHEM;

e pa3BHUTHE UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN 00YyUaromuxcs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHHUM, KPUTUYHOCTH
MBIIICHYS,



e (dopmupoBanue GYHKIMOHATBEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
YMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KU3HEHHBIX CUTyalUUsAX U NPU U3YUEHUU
OpPYruX  Y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (HOPMYIHpPOBATh UX Ha A3BIKE T€OMETPUH U CO3AaBaTh
FEOMETPUYECKHE MOJIEIH, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH IIOJyYECHHBIC PE3YJILTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHMs, U OMNpene’aCHHBIM 00pa30M OpraHHW30BaHHAs padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIAPYET NNPOTEKAHUE NHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K AAIBHEUIIEMY
U3Y4YECHUIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
YYaIUXCS B Kypce CTEPEOMETPUH IPOBOAUTCA 3a CYET PELICHMS 3a1a49 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX 00pa30B M 3ajad Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpaza MPOBOAWTCS C OMNOPOM HAa HATISAHOCTh, a
onepupoBaHue 00pa3oM — B YCIOBHSIX OTBJICUEHHUs OT HAIJISAHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «l'eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpezensercss He TOJIbKO M0 COAepKaTeIbHbIM JIMHUASM, HO U TIO TOJaM 00y4eHHUS
Ha ypOBHE CPEJHET0 00111ero 00pa3oBaHuUs.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHus,
CTPYKTYpUPOBaHO TakuM o0Opa3oMm, 4YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU Y HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOydYaroIUXCs, paciiupss U
yriay6usist e€, o0pa3yst IpOoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reometpun otBoautcsa 2 yaca B Heaento B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TIpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajuyieJibHble M CKpelmuBarommecs npsMbele. [lapamnenbHOCTh NPSMBIX H
IJIOCKOCTEd B NPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAIIIEIBHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockocteit. [IpocTeiime mpocTpanCcTBeHHbIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mapasuiesienure]]; HOCTPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
MPOCTPAHCTBE, MPSAMBIE MApaUIEIbHbIE W TMEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
MEPIEHAUKYJISIPHOKW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEHWHBIM yrojJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 NJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JT0 TUTIOCKOCTH, MMPOEKIUS (PUTYPHI HA IIIOCKOCTH. [lepreHuKysipHOCTD
IJIOCKOCTEN: NPU3HAK NEPHEHAUKYIAPHOCTH ABYX ILUIOCKOCTeN. Teopema o Tpéx
MEPICHIUKYIISPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
NpU3Ma; TpaHu U OCHOBAHUS MPU3MBbIL;, IpsiMas U HAaKJIOHHAs MPU3MbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHME MUPAMHUJIBI; OOKOBAs U MOJHASI TOBEPXHOCTh MTUPAMHUJIBI; IPABUIbHAS U
ycedéHHass mnupamMuga. OIJIEMEHTbl TMpu3Mbl M nupamuabl. [IpaBuiibHBIC
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPaMUIA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CumMmeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPIMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, HapAJUICIEITATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Bolunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IUaroHai M, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IUTONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Msbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEMa O
oA yceu€éHHoi nupamupl. [lonstue 00 00béme. O0BEM nUpamMuIbl, TPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

11 KJTACC

Tesa Bpalenus

[HunuHapuyeckas OBEPXHOCTb, oOpasyroliue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIMHAPUYECKON mMoBepXHOCTU. [lumuHIOp: ocHOBaHUS U
OOKOBasi TMMOBEPXHOCTh, OOpa3yroImas W OCh, IUIONIAJb OOKOBOW W TMOJIHON
NIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OcHOBaHMEe U BeplinHa, o0pa3yroias
¥ OCh; TUTOTIA1b OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIonme
U BBICOTA; OCHOBaHMS 1 OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
I01aab chephl.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJio cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UJTK TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpSIMOYTOJIBHOTO Tapajienenumnesa u ciaeactsus u3 He€. OO0BEM LMIMHIpA,
koHyca. O0BEM 1mapa u momasas chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus Mz pa (MapavieabHoO U MEePIEeHIMKYIISIPHO OCH), CEUEHUSI KOHYyCca
(mapasnieslbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojll Mexay BekTopaMu. CKaJIsIpHOE NPOU3BEICHHE BEKTOPOB.



Brruncienne yrioB Mexay NpsMBIMH M INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TmpeameTa
«Maremartnkay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBAKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTIKCHUN HAYKU U JIEATeITLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYUBOCTHIO
K MaTeMaTHYECKUM acCTIeKTaM Pa3InYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa »KMU3HU, OTBETCTBEHHOTO OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHU U
OTZIbIXa, peryJisapHas pu3nuecKasi akTHBHOCTH); (DU3NIECKOTO COBEPITICHCTBOBAHUS,
IPU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBHON JIEATEbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMECHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeil mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHE MATEMAaTUYECKHWX 3HAHUU JUISI PEIICHUs 3a]ad B
00J1acTH OKpY>KaIoIIeH Cpeibl, TIIaHUPOBAHUSI TIOCTYIIKOB U OLICHKH UX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIEN CPEBI.

I[leHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4eIoBEYeCKOW MJesATEebHOCTH, 3TaroB e¢
pPa3BUTUA M 3HAYUMOCTH [JIi PA3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM S3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«MatemaTuka XapaKTepU3yTCs OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYHAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIoujeeo  Mupa;,  NpuMeHeHue  J102UYEeCKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
O0OBEKTOB, TMOHSATHH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTIpENICTICHUSI  TMOHATUN, YyCTAHABIMBATH CYIICCTBEHHBIM  IMPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTPULIATENIbHBIC, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpeYHs B (aKkTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIs BBISABIICHHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYHIA;



e JeNaTh BBIBOABI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH 10 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPXKACHUNA (MIPSIMBbIE U OT MPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
NPUBOJIUTH MPUMEPhl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKICHHS U BHIBOJIbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3a7aud (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaMbOoONee MOAXOAAINMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eMCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOdIEMY,
yCTaHaBIWBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPHUMEHT,
UCCIIEIOBAHUE TI0 YCTAaHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0beKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMH, TIPOIIECCAMU,

e CaMOCTOSITENIEHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yjIbTaTaM
IPOBEAEHHOTO HAOIOCHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 0000IICHU;

e TPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAKKE BBIIBUTATH
MIPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH 1e(UUNTHI HH(OOPMALIUY, JTAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

e BHIOMpaTh WHPOPMAIMIO W3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

e CTPYKTYypHUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaIEKHOCTD uHpOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAmMUGHble  Oelcmeus, 00ecnedusarom

copmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHIMHU
¥ [IETISIMU OOIIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOKO TOUKY 3PEHUS



B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHbBIN PE3YJIbTaT;

B X0JI¢ 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIeMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIE Ha TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyhe U CXOJCTBO MO3WIIMIA; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMSI, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN 1 0COOCHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThl TpW penieHnrd Y4eOHBIX 3a1ad; MPUHUMATh IEIb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OpPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenenaTh BHIbI pabOT, JOrOBapUBAThHCS, OOCYXKIaTh MpOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYNIIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecneyusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C y4€TOM MMEIOIINXCS PECYPCOB 1 COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEUICHUM C y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEMCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJICTh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

NPEABUIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIEH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKECHUS WIM HENOCTHKEHUS PE3YJbTATOB JEATEIIBHOCTH,
HAXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTIACC

OmneprpoBaTh MOHITHIMH: TOYKA, IPSAMasi, INTIOCKOCTb.

[IpyuMeHsSTh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX MPHU PEUICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIJICIBHOCTh M IEPIICHIUKYIIPHOCTD MPSMBIX
Y IIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE PAaCIIOIOKEHHE TIPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYI'PAaHHBIA yroJl, TPaHU JABYIPAHHOTO YT,
pebpo IBYrpaHHOTO YTJa; JUHEHHBIA yroll JBYrpaHHOTO yria; TpagycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOT'OTPAHHUKA, TPABIJIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MHUpamMHuaa; MpuU3Ma,
PSIMOYTOJIbHBIN TTapajuiesienune;], Kyo).

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKauuu (BBIMYKJIblE U HEBBINYKJIbIE MHOTOTPAHHUKH, MpPaBUIIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAJIICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHATH TPUHIIUTIBI IIOCTPOSHUS CEUECHUH, UCIIONIB3YsI METOI CIIEIOB.

CTpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CII€[OB, BBINOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUYECKUX BEIHUMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU pPEIIeHUHU
CTaHIAPTHBIX MAaTeMaTUYECKUX 3a/1ad Ha BBIYMCIICHHUE PACCTOSHUN MEXIy IBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMUMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU PEIIeHUHU
CTaHJApPTHBIX MaTeMaTWYeCKUX 3a/Jady Ha BBIYUCICHHE YIJOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSIMBIMHA, MEXAY TMNPAMOH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Breruncnate 00bEMBI M IJIOMAAN MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
UpaMK/Ia) C IPUMEHEHHEM (POPMYIT; BEIYUCIATH COOTHOIIEHUS MEXTY TUIOMIAASIMUA
OBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMHU: CUMMETPUS B MPOCTPAHCTBE, IIEHTP, OCh U
MJI0CKOCTh CHMMETPHUU; IEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HHTEPIPETHPOBATH HWHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue (HakThI 17151 PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATrafoIINX HECKOJIBKO IIar0B PEIICHUs, €CITM YCIOBHS MPUMEHEHUS 3aaHbI
B SIBHOH (hopmMe.

[IpuMmeHsTh  TpOCTEHIME MPOrpaMMHBIE  CpPEACTBA W DIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoauTh TpUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TMOJIydeHHBIE 3HAHHWS Ha TMPAKTUKE: aHaJIN3UPOBATh PEabHBIC
CUTyalldd W TPHUMEHATH W3YyYCHHBIC MOHITHS B TIPOIECCe IOWCKA PEIICHUs
MaTeMaTU4eCKn CPOPMYIMPOBAHHONW TPOOJIEMBbI, MOJCIHPOBATH peEaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCIIENI0BAaTh TIOCTPOCHHBIE MOJEITU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX MTOHSATHI U TEOpEM, anmapara aareOphl; pemarhb
MPAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJEHUEM I'€OMETPUICCKIX BEIHUMH.

11 KIIACC

OnepupoBaTh MOHATUAMH: WIMHAPUYECKAsS IOBEPXHOCTh, OO0Opa3yroliue
UJIUHAPUYECKON TOBEPXHOCTH; IIMIIMHIP; KOHWYECKasi TOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHITH CIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CETMEHTAa; LIAPOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOH;
IapOBOM CEKTOP.

Beruncnarh 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HopMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M ONTUCAHHBIN
0Ko0J10 cepsl; cdepa, BIMCaHHAS B MHOTOIPAHHUK WJIA TEJIO BpaIlleHUS.

BeIuncnaTh COOTHOIIEHUSI MEXITY TUIOMIASIMH MOBEPXHOCTEH U 00BEMaMHU
MOJIOOHBIX TEJI.

N3o00pakath m3ydaembie (QUTYpsl OT PYKH U C MPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHHs.



W3Bnekatb, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
pHUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE JOEHCTBHSA  CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaat0T.

[TpuMeHsTh IpaBUIIO Mapasieienuea.

OnepupoBaTh MOHATHSIMU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yrol MEXIY
BEKTOpaMH, CKaJIIPHOE MPOU3BEIEHHE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxomuTth cymMMy BEKTOPOB M IIPOU3BEIEHUE BEKTOPA Ha YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEJCHME, pACKIaIblBaThb BEKTOp MO JBYM
HEKOJUITMHEAPHBIM BEKTOpPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensTs reomeTpudeckue (HakThl A pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
MPENOoJIararolinX HECKOJIBKO IIar0B PEIICHUs, €CITU YCIOBUS TPUMEHEHUS 33/1aHbl
B SIBHOH (hopme.

Pemate mpocreiiiye reoMeTpuyeckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJa.

Pemarp 3amaun Ha [OKa3aTeNbCTBO MATEMATUYECKUX OTHOIICHUNA W
HAaXOKJCHUE FeOMETPUUECKUX BEJIMYHH 10 00pa3liaM UM alropuTMam, NPUMEHSs
M3BECTHBIE METOJIbI IIPH PEILICHUH CTAaHJAPTHBIX MaTEeMaTUYECKUX 3ajau.

[lpumeHsTs mpocTellIe NpPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH HpUMEpPhl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KH3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MOJydyeHHBbIE 3HAHWS HA TPAKTUKE: aHATU3UPOBATh pealibHbIC
CUTyalldd W TPHUMEHATh HU3YyUYEHHbIE MOHATHS B MPOIECCe MOHMCKA PEIICHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIEAOBaTh IOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAHUEM I'€OMETPUYECKUX TOHATHH U TEOpeM, armapara ainreopsl; pemarhb
NpPaKTUYECKHE 3a]]auH, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LU(POBHIE)
Koutpoabnbie IIpakTuueckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE peCypChl
padoThI padoThI
1 BBenenue B ctepeomMeTpuio 10 https://m.eds00.ru/S2X6TIS4N
IT .
2 PAMBIC I TIOCKOCTH B IPOCTPANCTEE . 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapanmienbHOCTh MPSAMBIX U INIOCKOCTEN
II
3 CPHCTIYBIPHOCTE HIPAMBIX 1 12 https:/m.edsoo.r/H6S9B2H3C
MJIOCKOCTEH
4 Va1 MEXAY NPSIMBIMU U IIOCKOCTSIMU 10 1 https://m.edsoo.ru/V1P7V405P
MHoOrorpasHuKu 11 1 https://m.edsoo.ru/H4T8T003J
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo0.ru/MOU7P9JSN
[ToBTOpEHME: ceue accTo
7 BTOpeHH HCHIA, PACCTORHIA | 4 1 https://m.edsoo.ru/Y0B4Q4U6W
YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBOo 4acoB

daekTpoHHbIE (UU(POBHIE)

Ne i/m Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTsbI
Tena Bpaienus 12 https://m.edsoo.ru/S5Z2P7HSN
2 OOBEMEBI TET 5 1 https://m.edsoo0.ru/U2Z5G4Q9N
B
CKTOPHL I KOOPAHHATE B 10 1 https://m.edsoo.ru/K7Z1X5A7E
MIPOCTPAHCTBE
[ToBTOpenue, o600mIEHNE,
. 7 1 https://m.edsoo.ru/T4AM8POISF
cHUCTeMaTH3aIs 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoymdecTBO yacoB
Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema Ypoka KOHTpOJILHLIe HpaRaneCKne
n/n Bcero U3ydeHHsi  00pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI

OCHOBHBIEC TOHSATHS
CTEpEOMETPHUU: TOUKA, TPsMas,
IJIOCKOCTh, MPOCTPAHCTRBO.
[TpaBuna nzob6pakeHus Ha
PUCYHKaX: U300paKeHHS
IJIOCKOCTEH, MapajuieTbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.eds0o0.ru/S0S2Y9027Z

[TonsTus: nepecexaronuecs
MIJIOCKOCTH, TIEPECeKarOITuecs
npsiMast ¥ TIIOCKOCTh

https://m.edsoo.ru/N8§V5J9H6P

[TonsTus: nepecekaronmecs
IIJIOCKOCTH, IEPECEKArOUeECs
psiMas U MIOCKOCTh

https://m.edsoo.ru/U2I12H4R9X

3HAKOMCTBO C
MHOTI'OrpaHHUKaMu,
n300pa’keHNue MHOTOTPAHHUKOB
Ha PUCYHKaX, Ha MPOECKIIMOHHBIX
yepTexax

https://m.edsoo.ru/N4W7I0ASS

HavanwsHbie cBeeHUS 0 KyOe u
IIApaMUJE, UX Pa3BEPTKU U

https://m.eds00.ru/D3GOU4V6T



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T

monen. CeueHus
MHOTOTPaHHUKOB

HavanwsHbie cBeeHUS 0 KyOe u
IApaMUJe, UX pa3BEPTKU U
Mozenu. CedeHust
MHOTOTPaHHUKOB

https://m.edsoo.ru/C7R7N3P7Z

ITonsatue 06 akCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U
CJICACTBUA N3 HUX

https://m.edsoo.ru/Y5R6S2W4D

ITonsatue 06 akCHOMAaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U
CJICACTBUA N3 HUX

https://m.edsoo.ru/X4H7V6K 7P

ITonsatue 06 akCHOMAaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U
CJICACTBUA N3 HUX

https://m.edsoo.ru/Y1T1U8YS5S

10

ITonsaTue 06 akCHOMaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U
CJICACTBUA N3 HUX

https://m.edsoo.ru/U9FIN7T3X

11

B3anmuoe pacnonoxkenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaromumecs,
napajuiesbHbIe U
CKpEUIUBAIOIINECS MPSAMbIE

https://m.edsoo.ru/Q4H1S4S9C

12

[MapannensHOCTh NPSMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE:

https://m.edsoo.ru/BOHON6RIT



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T

MapajiebHbIE MIPSMbIC B
MIPOCTPAHCTBE; MapaUIEIbHOCTh
TPEX MPSAMBIX

HapaJIJIeJIBHOCTB MMPAMBIX U
IJIOCKOCTEMN B IMIPOCTPAHCTBE:

13 . https://m.edsoo.ru/U4B514D0O
[TapayuieabHOCTB IPSIMOU U
IUIOCKOCTH
v

14 [JIBLC COHATPABICHHBIMI https://m.edsoo.ru/O9F7F7S7L
CTOpOHAMU
VYron Mexay npsIMBIMHU B

15 Ay TP https://m.edsoo.ru/M2W6K4M1C
MIPOCTPAHCTBE
Yron Mex

16 FOJT MEALY TIPAMBIMIL B https://m.edsoo.ru/U4P7UONSC
MIPOCTPAHCTBE
ITapannensHoc OCKOCTEH:

17 PALICILHOCTD T el https://m.edsoo.ru/WS5I1H7V1H
napajuieJbHble MIOCKOCTU
CBolicTBa MapajuIeTbHBIX

18 . p https://m.edsoo.ru/V3C9AOLOE
IUTOCKOCTEH
IIpocreiimue

OCTPAHCTBE € a

19 MPOCTPAHCTBEHHBIC (UIYPEL 1 https://m.edsoo.ru/K2B6X6Z6F
TIJIOCKOCTH: TETPAdIP, KyO,
napajuieJIenuIe]|

20 [TocTpoenue ceuenuii https://m.edso0.ru/C3U4V3I5K

21 [Toctpoenue ceuenunit https://m.edsoo.ru/V0J4J9P1L
KonrponsHast pabora o Teme
"I1 e OCKOC

22 DAMBIC H 111 e https://m.edsoo.ru/L4I18D3P1J

npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IIOCKOCTEM"



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J

23

IlepnieH IUKyYIAPHOCTD NPSAMOU U
IJIOCKOCTH: TIEPIEHIUKYJIIPHBIE
IIpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/G9L6L7U11

24

[IpsiMble napasienbHble U
MIEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

https://m.edsoo.ru/N20302C3R

25

[Ipsmbie napauiebHbIE U
MEPIEHIUKYIAPHBIE K
MIJIOCKOCTH

https://m.edsoo.ru/ESE5Z5R4W

26

[Ipu3Hak nepneHIuKyIsipHOCTH
MPSAMON U TIIOCKOCTH

https://m.edsoo.ru/C4F9P3B6C

27

[Ipu3Hak nepnesauKyJIsSpHOCTH
MPSAMON U TJIOCKOCTH

https://m.edsoo.ru/E6R4R20Q2J

28

Teopema o psimoit
MEPIEHUKYIISIPHON IIJIOCKOCTH

https://m.eds00.ru/S8U6GI90O4R

29

Teopema o psiMoi
MEPIEeHIUKYISPHOM MII0CKOCTH

https://m.edsoo.ru/L7F8S016D

30

Teopema o psimoit
MEPIEHIUKYISIPHON IIJIOCKOCTH

https://m.edsoo.ru/O7L4V3D6U

31

[lepnieHqUKYISp U HAKJIOHHBIE!
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM A0 IJIOCKOCTH

https://m.edsoo.ru/R7P7D2B27Z

32

[lepnieHIUKYNIAp U HAKIIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUAE OT
IIPSIMOM A0 IJIOCKOCTH

https://m.edsoo.ru/V7O1R9G6M



https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M

33

[lepnieHquKyYISAp U HAKJIOHHBIE!

paccTostHue OT TOYKHU JI0
MIJIOCKOCTH, PaCCTOSTHHAE OT
NPAMOM 10 MIIOCKOCTH

https://m.eds00.ru/S0Q9Z5D9X

34

[lepnieHqUKYISp U HAKJIOHHBIE!

paccTostHue OT TOUYKHU J0
MIJIOCKOCTH, PaCCTOSTHHAE OT
NPAMOM 10 MIIOCKOCTH

https://m.eds00.ru/S6G8J9U0O

35

VYIIIBl B IPOCTPAHCTBE: YroJl
MEXKIY NPSIMOM U IIIOCKOCTBIO

https://m.edsoo.ru/Z4J2E9W3F

36

JIByrpaHHbIN yToJ, TUHEHHBIN
YToJI IBYTPaHHOTO yria

https://m.edsoo.ru/COX9F9B1H

37

JIByrpaHHbIN yTOJ, TMHEHHBINA
yToJI IBYTPaHHOTO yria

https://m.edsoo.ru/A3Y2P8PI9R

38

[lepneHqUKYISAPHOCTD
IUIOCKOCTEM: MTPU3HAK
MEPIEHAUKYISIPHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/Z1L1L4W00O

39

[lepneHUKYISPHOCTD
IJIOCKOCTEM: MTPU3HAK
MIEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/F3K7G7B3Z

40

[TepieHAMKYASIPHOCTH
IUIOCKOCTEM: MTPU3HAK
MEePIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEMN

https://m.edsoo.ru/POQ7H2S4U

41

Teopema o Tpéx
MEepIeHIUKYIApax

https://m.edsoo0.ru/Y8YOR3X7G



https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G

42

Teopema o Tpéx
MEepIeHIUKYIApax

https://m.edsoo.ru/FEW6G114K

43

Teopema o Tpéx
MEPIEHIUKYIApaX

https://m.edsoo.ru/E7TW7RINSK

44

KontponbHas paboTa mo TeMam
"IlepnieHAUKYIIPHOCTD TPSMBIX
U mwiockocteil" u "Yriael Mexay
IPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/X5U3G6KS5F

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBI€ 3JIEMEHTbI
MHOTOTpaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIe MHOTOI'PaHHUKH;
pa3BEPTKAa MHOIOTPaHHUKA

https://m.eds00.ru/K4P319C8T

46

[Ipu3ma: n-yronapHas npu3ma;
TpaHu ¥ OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHAs! IPU3MBI;
OO0KOBas U MOJIHAS! TOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/B5V5V7J1J

47

[Tapannenenunen,
MPSAMOYTOJIbHBIN
MapajiesienuIea U ero CBOMCTBa

https://m.edsoo0.ru/O1YSN7C5G

48

IInpamuja: n-yroapHas
IIMpaMHia, TpaHU U OCHOBAaHUE
nupaMuibl; O0OKOBas U MOJIHAS
MTOBEPXHOCTb TUPAMHU/IBI;
IIpaBWJIbHAS U yCEUEHHAs
nupamuaa

https://m.edsoo.ru/EOP3T7B8Q

49

[IpaBuiibHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIHHOTO

https://m.edsoo.ru/PSD7S5W2N



https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N

MHOT'OTPaHHUKA; MPaBUJIbHAS
pu3Ma U npaBujIbHas
MUpaMuia; MpaBUIIbHAS
TpeyrojbHas nupaMuja u
MPaBWIbHBIN TeTpa’ip; KyO

50

[IpencraBieHne o MPaBUIBHBIX
MHOTOTpaHHHUKaX: OKTayIp,
JOJEKa’Ap U UKOCAdIP.

https://m.edsoo.ru/Q1D7D1T8&8B

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUSL OTHOCUTEIILHO
TOYKH, IPSAMOH, TIJIOCKOCTH.
DJIEeMEHThl CHMMETPHH B
nupamMuaax, napajieyaenumneaax,
MPaBUJIBHBIX MHOTOTPAHHHUKAX

https://m.edsoo.ru/H6H3K8Y2V

52

Brlunciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa,
JMaroHaju, yribl

https://m.edsoo.ru/V6G2M2X5]J

53

[Tnomane 6okoBOM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTHU MPSMON TPU3MBI,
IJIONIaJb OCHOBAHUM, TEOPEMA O
OOKOBOI MOBEPXHOCTH MPSMOU
MIPU3MBI

https://m.edsoo.ru/Q7L2K9F3R

54

[Tmomanas 60KOBOM
HOBerHOCTI/I 148 HOBerHOCTI/I
[IPaBUJILHON TUPAMUIBL,
Teopema O TIJIomaau OOKOBOM
MOBEPXHOCTH YCEUEHHOMN
MTUPaAMUTBI

https://m.edsoo.ru/Y9D4A9IMOX



https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X

KonrponsHast pabora o Teme

55 1 https://m.edsoo.ru/S1S1U313Y
"MHuororpaHHuku"
56 [TonsiTre 06 00BEME 1 https://m.edsoo.ru/S8H2N6170
57 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/V8Q5A2P2L
58 O0BEM TUpaMUTBI 1 https://m.edsoo.ru/Y1Z6B618C
59 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/R6WOVSEI3N
60 O0BEM TUpaMUTBI 1 https://m.edsoo.ru/J1V6I2CTM
61 O0BEM pU3MBI 1 https://m.edsoo0.ru/ZOE6GIASQ
62 O0BEM pHU3MBI 1 https://m.edsoo.ru/T6P703L5M
63 O0BEM pU3MBI 1 https://m.edsoo0.ru/M5G4J509U
64 Konmpostbitas padora no reme 1 https://m.edsoo.r/GOPOSTM6B
"O6BEMBI MHOTOT'PaHHHKOB"
[ToBTOpenue, 0600IICHNE
65 CHCTEMATH3aIA BHa? - 1 https://m.edsoo.ru/C2R7A6B1E
[TocTpoeHue ceueHuli B
MHOTOTPaHHHUKE
[ToBTOpenue, o600IIEHNE
CUCTEeMAaTH3aIHsI 3HAHHH.
Brrunciienue paccTosHuii:
66 MEXKY ABYMs TOUYKaMH, OT 1 https://m.eds00.ru/M6T9Q1G7C
TOYKHU J0 NPAMOU, OT TOYKHU 10
MJIOCKOCTH, MEXKIY
CKPEILMBAIOIUMUCS TIPSIMBIMU
67 HroroBas koHTpoIIbHAsI paboTa 1 https://m.edso0.ru/O6W9O4C4F
[ToBTOpenue, o600IIEHNE
68 CHCTCMATHSALIIA SHAHMIHI. 1 https://m.eds00.ru/C6J1P206S

Brruncnenue yrios: Mexay
CKPEUIMBAIOIUMHUCS MPSIMBIMU,



https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

MEXIy NPSMOU U IIJIOCKOCTBIO,
IBYTPaHHBIX YIJIOB, YIIIOB
MEXY IUNIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yUeHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: ueHTp, paauyc,
AMaMeTp; IUIOIIAb
MOBEPXHOCTHU Cepsl

https://m.edsoo0.ru/Y7S2X9Y 1D

B3anmuoe pacnonoxkenue
chepsl U MITIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; miomans cepsl

https://m.edsoo.ru/Y1L6L3Q9W

N3o0pakenue cdepsl, mapa Ha
mwrockoct. CeueHus 1mapa

https://m.edsoo.ru/F9Z21J5V2M

Huwmaapuueckas
MMOBEPXHOCTh, 00pa3yroIue
HWIAHAPUYECKON
MMOBEPXHOCTH, OCh
MAJTUHIPUYECKON MMOBEPXHOCTH

https://m.edsoo.ru/T4X8R6S5P

Hunueap: OCHOBaHUS U
OOKOBast TOBEPXHOCTb,
oOpa3yromas U 0Ch; TJI0MA b
OOKOBOI M MOJIHOM
MMOBEPXHOCTH

https://m.edsoo.ru/T3I0T9EOD

N300parkeHrne NUIMHApPA HA
IJI0CKOCTH. Pa3BépTka
mmHApa. CedeHus MUIMHApa
(TUTOCKOCTHIO, MTapalIeTIbHON

https://m.edsoo.ru/S3IWIMI1K&N



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N

WJIH TIEPIICHAUKYIISIPHON OCH
UAJTUHIPA)

KoHnnyeckast 1oBEpXHOCTS,
o0pa3yroIire KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEPILLINHA
KOHMYECKOU ITOBEPXHOCTH

https://m.edsoo.ru/P5F67919X

Konyc: ocHOBaHu€ 1 BepIInHa,
o0pa3yrolas U 0Ch; IJIOMIIAIb
OOKOBOI1 U MOJHOMN
IIOBEPXHOCTH

https://m.edsoo.ru/R8Z5E7C2T

VY ceu€HHbBIN KOHYC:
o0pa3yrolue U BhICOTA;
OCHOBaHUs U OOKOBast
IIOBEPXHOCTh

https://m.edsoo.ru/N5D8T8T4J)

10

N3o0paxeHue KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO,
MapauieIbHON OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXOASIIEH
yepe3 BepIINHY)

https://m.edsoo.ru/I4D8U2M2W

11

KomOunanwms Ten BpareHus u
MHOT'OTPaHHUKOB

https://m.edsoo.ru/O4E3T6WO0D

12

MHororpaHHuK, ONMMCaHHbIN
okoJto ctepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK
WJIH B TEJIO BpAIlICHUS

https://m.edsoo.ru/JIKSF8C2A

13

ITonsatue 00 00BEME.
OCHOBHBIE CBOMCTBA 00BEMOB
TEen

https://m.eds00.ru/QOW5V2D4Y



https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y

14

O0BéM uIMHIIpa, KOHYCa

https://m.edsoo.ru/N4K3R2H31

15

O0BEM mIapa u TIomAIhL
cepsl

https://m.edsoo.ru/N4Z000K 3V

16

ITomoOusble Tena B
npoctpaHcTBe. COOTHOIICHUS
MEXy IUIOIAIIMU
MMOBEPXHOCTEH, 00bEMAMH
MOA0OHBIX TEJI

https://m.edsoo.ru/H3R3IM2NI9R

17

KontponbHas paboTa mo TeMam
"Tena Bpamenus" u "OO0beMbI

TEI

https://m.edsoo.ru/I71710K57

18

Bekrtop Ha mmockocTy U B
MIPOCTPAHCTBE

https://m.edso00.ru/X9K2X00Q4E

19

Ci1o)eHne U BLIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/Z3S9D1F7W

20

YMHOKEHUE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/B6MICOH8G

21

PasnosxeHne BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPAM.
IIpaBuno mapasuienenumnena

https://m.edsoo.ru/J1Z5D574K

22

Pemenue 3ama4, CBSI3aHHBIX C
MIPUMEHEHUEM MPABUIT
JNENUCTBUN C BEKTOPAMHU

https://m.edsoo.ru/Z0J2C1G2L

23

KoopauHatHO-BEKTOPHBIN
METO]I IPH PEIICHUN
r€OMETPUYECKHX 3a/1a4

https://m.edsoo.ru/N9Q4H2D20

24

[IpsamoyronbHasa cucrtema
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.

https://m.edsoo.ru/R2L4B1S4Q



https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q

[Ipocreiimme 3agauu B
KOOpJIUHaTax

25

Yrois Mexay BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

https://m.edsoo0.ru/Q7R3Q6D9T

26

Brruncnenue yrioB Mexay
MPSIMBIMU U TUIOCKOCTSIMU

https://m.edsoo.ru/N611F1V3X

27

KontponbHas padoTa mo teme
"BekTopbl 1 KOOPJMHATHI B
npocTtpaHcTae"

https://m.edsoo.ru/D2J7V7F7TW

28

[ToBTOpeHue, 0600IIeHNE 1
cucTeMaTu3alus 3HaHH.
OcHoBHbIE GUTYPBI, (PAKTHI,
TEOpPEMBI Kypca IIaHUMETPUHU

https://m.edsoo.ru/E7B6D4D6U

29

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHH.
OcHoBHBIE GUTYPBI, HAKTHI,
TEOpPEMBI Kypca IIaHUMETPUHU

https://m.edsoo.ru/O8WIN3W5H

30

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHH.
3ana4yu MIaHUMETPUN U
METOJIbI UX PELICHUS

https://m.edsoo.ru/H2ZHSNOROQ

31

[ToBTOpeHue, 0600IIEeHNE U
CHCTEMAaTH3aIlusI 3HaHUM.
3ana4yu MIaHUMETPUN U
METOJIbI UX PELICHUS

https://m.edsoo.ru/NOT3S8F4A

32

[ToBTOpeHmEe, 0600IIEHNE U
cucTeMaTu3als 3HaHUH.

https://m.edsoo.ru/A8SC3N2J5C



https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C

OcHoBHBIE GUTYPBI, HAKTHI,
TEOPEMBI Kypca CTepeOMETPUHN

33 HroroBas koHTpoIJIbHAsE paboTa 1 https://m.edsoo.ru/YOX8ROF9J
I1 600
34 OBTOPEHHUE, 000 meHI:Ie 1 1 https://m.edsoo.ru/T6X6E5K 71
cHCTeMaTH3alus 3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME



https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHATHAMU: TOUYKA, MpsiMas, INIOCKOCTh
75 [TpyMeHSTh aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PELLICHUN
' FEOMETPUUECKUX 3a7a4
73 OniepupoBaTh MOHATUSIMH: MNapaUICIbHOCTh U TEPIEHIUKYISIPHOCTD
' MPSAMBIX U TIIOCKOCTEH
74 KnaccuduiupoaTs B3aMHOE pacIoyioKeHHUE MPSMBIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMH: JIBYTPAHHBIN YTOJI, TPaHU ABYTPAHHOTO YIJIa,
7.5 peOpo JABYrpaHHOTO yrjla, JMHEWHBIA Yroia JBYTPaHHOTO YIJIa,
rpajaycHas Mepa IBYTpaHHOTO yria
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBIMYKIIbIH
7.6 MHOT'OTpaHHUK, AJIEMEHTBI MHOTOIPaHHHKA, MPABIIILHBII
MHOTOTPaHHUK
77 Pacno3naBaTh OCHOBHBIE BHbl MHOTOIPAHHUKOB (IMpamuaa, mpu3Ma,
' MPSIMOYTOJIBHBIN TapaieNenuries, Ky0)
KnaccupunupoBarh MHOTOTPaHHHMKH, BBIOWpasl OCHOBaHUS IS
. KJaccupuKauuyd  (BBIMYKJIblE U  HEBBIIYKJIbIE MHOTOTPaHHUKH,
' NpaBUJIbHbIE MHOTOTPAHHUKH, TPSAMbIE U HAKIOHHBIE MPU3MBI,
napaieIeTunebl)
. OnepupoBaTb  HOHITHUIMHU: CeKymias  IUJIOCKOCTb, ceueHue
' MHOTOIPAaHHUKOB
710 OOBSICHATH NPUHIUIBI TMOCTPOCHUS CEUYEHUH MHOTOIPAaHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

CTpOI/ITB CCUCHUA MHOI'OrpaHHUKOB MCTOAOM CJICAOB, BBIIIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHCYHKOB TPOCTHIX OOBEMHBIX

¢duryp: Bua cBepxy, cOOKy, CHU3Y

7.12

PemaTh 3aaun Ha HAXOXKACHUE T€OMETPUIECCKIX BEIMYUH 110 00pasiiam
WM aJlTOPUTMaM, TIPUMEHSS W3BECTHBIC aHATMTUYECKHE METOIBI MPH
pEUIeHUN CTaHJAApTHBIX MaTeMaTHYECKUX 3aJad Ha BBIUMCICHUE
pPacCTOSTHUN MEXKy IBYMsI TOUKaMH, OT TOYKHU JIO TIPSIMOM, OT TOYKH JI0

IMJIOCKOCTH, MCKAY CKPCIIUBAOINUMUCS IMPAMBIMHA

7.13

PemaTh 3a1aun Ha HAXOXKACHUE T€OMETPUIECKIX BEIMYUH 110 00pasiiam
WIM aIrOpuTMaM, MPUMEHsSI U3BECTHBIC aHATUTHUYECKHE METOJbI MPH
pEeUIeHUN CTaHAAPTHBIX MAaTEMATHUYECKUX 3a7a4 HA BBIYHUCICHUE YTIIOB
MEXy CKPEIIMBAIOIIMMHUCS MPSIMBIMU, MEXKAY MPSAMOM U TIOCKOCTHIO,

MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Bobuncnare 00BEMBI M IUIOMIAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, Twpamuza) ¢ TOpUMEHEHHEM  (QopMyl,  BBIYHCISITH
COOTHOILIEHUS MEXKY TUIOIIASIMH IIOBEPXHOCTEH, 00BEMaMu MOTI0OHBIX

MHOI'OI'PpaHHUKOB

7.15

OnepupoBaTh NOHATUSIMU: CUMMETPUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI

7.16

W3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(OpMAILUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (PUTypax, MpEeACTaBICHHYIO Ha

yepTrexax U pUCyHKaxX

7.17

[TpumensTh reomMeTpuueckue (PaKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEeANoJaraloluuX HECKOJIbKO IIArOB PEILIEHUs, €CIU YCIOBHS

MPUMEHEHHUS 3a/1aHbl B ABHOU (hopme

7.18

[TpuMmeHsTh TpOCTeilline MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMbl MpPHU PEIICHUH CTEPEOMETPUUECKUX

3a1a4

7.19

[TpuBOIUTH IPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOE U

JKU3HH, paCliO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

7.20

[IpuMeHsTh TONydYeHHBIE 3HAHUSA Ha [MPaKTHUKE: aHaJIW3UpPOBATh
peanbHble CUTyalldd U MPUMEHSITh M3YUYCHHbIC MOHSATHS B Ipolecce
MOKMCKAa pEeIIeHUsI MaTeMaTH4ecKH CcGOPMYJIHPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh pealbHbIE CUTYallMH Ha SI3bIKE TEOMETPUH, UCCIEA0BATh

IMOCTPOCHHBLIC MOACIIN C UCITIOJIB30BAHUEM I'€COMETPUUCCKUX MMOHATUHN U




TCOPCM, alriapara aJIF€6pr, peuiaTh NpPpakKTUICCKUC 3a/la4, CBA3aHHLIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BCINYNH

11 KJIACC
Kon .
IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero o0pa3oBaHusi
pe3yJbTara
6 I'eomeTpus
OmnepupoBarb MOHSITUSIMU: [WTAHIPAYECKast MMOBEPXHOCTb,
61 oOpa3yrolye IUIUHAPUYECKONH MOBEPXHOCTH, LUIUHAP, KOHUYECKas
' MOBEPXHOCTh, O00pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas HOBepXHOCTh
6.2 Pacmo3naBate Tena BpameHnus (HUJIWHIP, KOHYC, cdepa U map)
6.3 OOBACHATD CITOCOOBI TTOTYUCHHUSI TEJT BPAIICHUS
6.4 KnaccudunupoBaTs B3auMHOE pacnoioKeHne chepbl U INIOCKOCTH
OnepupoBarh MOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CErMEHTA, IIapOBOIl CJIOM, OCHOBAaHME IIAPOBOTO CJIOSA, BHICOTA
IAPOBOTO CJIO0SI, IAPOBOM CEKTOP
6.6 Beruancnsate 00BEMBI M TUIOIIANM TOBEPXHOCTEH TeNl BpalllCHUs,
' reOMETPUUYECKUX TeJl C MPUMEHEHHEM PopMyIT
OnepupoBaTh MOHATHUSMHU: MHOTOTPaHHMK, BIHCAHHBIA B cdepy H
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOIPAaHHHMK WU
TEJIO BpallleHus
63 BbruucnsTe COOTHOIIEHMSI MEXAY IUIOIAIsIMU IOBEPXHOCTEH U
. 00BEMaMU TOTOOHBIX TE
6.9 N306paxaTs n3ydaembie QUIypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeIOnmHATE (BBIHOCHBIE) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTBIX
6.10 00BEMHBIX (GUTYp: BUJIl CBEPXY, COOKY, CHHM3Y;,; CTPOUTH CEUCHUS T

BpAILICHUS

6.11

W3BnekaTh, MHTEPIPETUPOBATh U NMPEOOPa30OBbIBATh WH(GOPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (GUTYypax, MPEICTaBICHHYIO Ha

4epTexKax U pUCyHKaX




6.12

[TpumMeHsATH reomMeTpruecKue (pakThl Ui peIIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, IPEANoIaralolliuX HECKOJIbKO IIAaroB pPELICHUs, €CIIM YCIOBUS

MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYWTAaHWSA BCKTOPOB U
YMHOXKCHH BEKTOpa Ha 4YHUCIIO, 06’BHCH5[TI), KaKHMH CBOMCTBaMH OHHU

00J1a1ar0T

6.15

[IpumensTH NMpaBUIIO Napasuieenune1a Ipyu CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JE€KAPTOBBI KOOPAMHATBHI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
Yroll MEXIy BEKTOpPaMM, CKaJIIPHOE IPOM3BEICHUE BEKTOPOB,

KOJIUIMHCAPHBIC 1 KOMITIIAHAPHBIC BEKTOPEI

6.17

Haxomuth cymMMy BEKTOpPOB M MPOHU3BEJACHHE BEKTOpa Ha YMCIO, Yroj
MEXy BEKTOpaMH, CKaJsIpHOE MPOU3BEICHHE, PACKIIabIBATh BEKTOP

MO0 IBYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3azaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pemate 1mpocredinne TeOMETpUYECKHE 3aJadyd  Ha IPUMEHEHUE

BCKTOPHO-KOOPAWHATHOI'O METOa

6.20

Pemrate 3aga4yd Ha J0Ka3aTCIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUN u
HaxXO0XJACHUC T'COMCTPUICCKUX BCIIMYUH 10 06pa3uaM HJIN AJITOpUTMaMm,
IIPUMCHSA HN3BECTHBIC METOAbI npu pPEIICHUA CTaHOapTHBIX

MaATeMaTHYCCKUX 3aJa4

6.21

[IpumensTh mpocTeiiine MNporpaMMHBIE CPENCTBA U AJIEKTPOHHO-
KOMMYHHMKAI[MOHHBIE CHUCTEMBbl IPU PEIICHUH CTEPEOMETPHUUECKHUX

3aga4

6.22

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TMONyYEHHBIE 3HAHUS Ha MpaKTHKe: aHaJIM3HPOBATH
peanbHbBIe CHTYallMH W NPHMEHSTHh W3y4CHHBIC MOHATHSA B IIpOIecce
MOUCKA pEUICHUS MaTeMaTHYecKd CQOpPMYIMPOBaHHONW MPOOIEMBI,
MOJICTTMPOBATh PEaTbHBIE CUTYAIH Ha S3bIKE T€OMETPUH, UCCIIECI0BATH
MOCTPOSHHBIE MOJIENU C UCTIOIb30BAHUEM T€OMETPUUYECKUX MOHIATUN U
TeopeM, armapara areOpsl, penraTh MPaKTUIECKNe 3a/1a4H, CBSI3aHHBIC

C HAXOXKACHUCM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

I'eomeTrpus

7.1

OcHoBHbIE TIOHATHS cTepeoMeTpuH. Touka, mpsMas, MIOCKOCTh, MPOCTPAHCTBO.
[Tonatne 00 aKCMOMATUYECKOM TIOCTPOCHHU  CTEPEOMETPUH:  aKCHOMBI

CTCPCOMCETPHHU U CIICACTBUA U3 HUX

7.2

B3aumHOe pacmonokeHue IOpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOLIUeECs,
NapajuleJbHble W CKpeluBaromuecs mnpsMble. [lapamuienbHOCTE OPSIMBIX U
IUDIOCKOCTE B INPOCTPAHCTBE: MapajuleNbHbIE IPAMBIE B IPOCTPAHCTBE,
MapaJUIETIbHOCTh TPEX IPSIMBIX, NAPAJIEIbHOCTD NPSAMON U IUIOCKOCTH. YTIUIBI C
COHAIIPABJIICHHBIMH CTOPOHAMM, YTOJl MEXKIAy HpSAMBIMA B IPOCTPAHCTBE.
[TapaiensHOCTD IIJIOCKOCTEM: rapajiebHbIe IJIOCKOCTH, CBOMCTBA
napajuieIbHbIX IIOCKocTe. Ilpocreifimme mpocTpaHCTBEHHBIE (UTYpHI Ha

TJIOCKOCTH: TETPadIp, KyO, mapaieNenurie]], IoCTPOCHUE CeUCHHIA

7.3

[lepneHUKYyISIPHOCTh MPSMON M IJIOCKOCTH: MEPIEHIUKYJISPHBIE MpsSIMbIE B
IIPOCTPAHCTBE, MpsAMbIE MApPAJUICIbHbBIE W IEPIEHINUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK NEPIEHIUKYIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeEMa O MPsSMOM
MEPNEHANKYISIPHON TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM U
IJIOCKOCTBIO,  JBYIPAHHBIM  YroJl, JIMHEWHBIA Yrojd JBYIPaHHOrO  yrIua.
[lepneHUKySp U HAaKJIOHHBIE: PACCTOSSHUE OT TOYKHU JO IMJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 710 TIIOCKOCTH, MPOEKLUs (PUTYPBI HA TUIOCKOCTh. [leprneHaAuKynsIpHOCTh
IJIOCKOCTEM: MPU3HAK NMEPHNEHIUKYJISIPHOCTH JBYX IJIOCKOCTe. Teopema o Tpéx

MEPIEHIUKYIISIPAX

7.4

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHUKA, BBITYKJIBIE U
HEBBINYKJIbIE MHOTOI'PAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronpHas
pu3Ma, TpaHU ¥ OCHOBAHUS MPHU3MBL, MpsiMasi U HaKJIOHHAas MPU3MbI, OOKOBas U
MOJIHAs MIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IIPSIMOYT OJIbHBIN
napajiesenunes U ero cpoicrsa. [lupamupa: n-yronpHass nupamuja, rpaHd U
OCHOBaHHE MUPaMH/Ibl, OOKOBAsI U TIOJIHAS MOBEPXHOCTh MUPAMH/IbI, IPABUIbHAS U

yceu€HHash MNupamMuaa. OJIEeMEHThl TMNpuU3Mbl W nupamuisl. [IpaBusibHbIE




MHOTOTPaHHUKU: TOHSATUE NMPABUIBHOIO MHOTOTPAHHMKA, IIPABWJIbHAS MpPU3MA U
MpaBUJbHAs MHpaMUJa, MPAaBWIbHAS TPEyroyiibHas NUpamMuAa WU IPaBUIIbHBIN
TeTpa’ap, KyO. IIpencraBieHue O NPaBUIBHBIX MHOTOIPAaHHUKAX: OKTa’[p,

nonexa’ap u ukocadapyrue CedeHust Ipu3Mbl U TUPAMUJIBI

7.5

CumMeTrpusi B TIPOCTPAHCTBE: CHMMETPHS OTHOCHTENBHO TOYKH, MPSIMON,
IJIOCKOCTH.  DJEMEHThl CHUMMETPUM B MNHpaAMUJAX, HapajUlesenuneaax,

IMpaBHUJIBHBIX MHOTOT'paHHHUKaX

7.6

Bbruuciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH M TIOJHOM IOBEPXHOCTH MPSIMOM MPHU3MBI, IJIOLIAIb
OCHOBaHMH, TeopeMa 0 O0KOBOM TOBEPXHOCTH MPSIMOH Mpu3Mbl. [Lnomaas 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM IUPAaMUIbl, TEOpPEMa O ILIOIIAIU

yceu€HHou mupamuabl. [lonstae 06 00béMe. O0BEM TUPaMUIBI, TPU3MBI

7.7

[TogoOuble Tenma B mpoctpaHcTBe. COOTHOMIGHHUS MEXAY  IUIOIIAISIMHU

MOBEPXHOCTEH, 00hEMaMU MOAOOHBIX TET

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

6

I'eomerpus

6.1

Hunuuaapuyeckass MOBEPXHOCTb, OOpa3yloIIUe MMIMHAPUYECKON IOBEPXHOCTH,
OCh LWIMHAPUYECKOM moBepxHOCTH. IlummHap: ocHoBaHuss U OokoBas

MOBEPXHOCTh, 00pa3ykoIas U 0Ch, TUIOIIA/lb OOKOBOH U IMOJTHON TOBEPXHOCTH

6.2

Konunyeckasi mOBEepXHOCTh, 00pa3yrolne KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON oBepXHOCTH. KOHYC: OCHOBaHME W BepIIMHA, 00pa3yroIias
U OCh, IUIOMIAJh OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

o0Opa3yroIine 1 BLICOTa, OCHOBAHMS U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: meHTp, paanyc, IMaMeTp, IUIoIalb TOBEPXHOCTH cheprl. BzanmHoe

pacnonoxkeHue cepbl U TUIOCKOCTH, KacaTenbHas TUIOCKOCTh K cdepe, MIomaib

chepsr

6.4

N3o06paxenue Ten BpalleHus Ha II0CcKocTH. Pa3BépTka nunuuapa u KoHyca

6.5

KomOunamuu Ten BpalleHWs ¥ MHOTOTPAHHUKOB. MHOTOrpaHHMK, ONHCAHHBIN

okoJ10 cepsl, chepa, BliMCaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonsitue 06 006bEMe. OcHOBHBIE CBOMCcTBa 00BEMOB Teil. TeopemMa 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienuiena u ciueactsuss u3 He€. OO0bEM IWIMHApA,

KoHyca. O0BEM mapa u mionaas chepsl




[MomoOuble Tema B mpocTpaHcTBe. COOTHONICHHS MEXAY — IUIOMIASIMU

07 MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TET
6.8 Ceuenus nunuHzapa (mapaiebHO M NEPHEHIUKYISPHO OCH), CEUYEHHUs KOHYcCa
' (mapasuienbHOe OCHOBAHHIO M TPOXO/AIIee Yepe3 BEPIINHY), CEUSHHS 11apa
BekTop Ha muockoctu U B mpocTpaHcTBe. CIIOKEHHE M BBIUUTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4MCII0. Pa3noskeHue BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaM. [IpaBuno mnapamnenenunena. Pemenue 3agad, CBA3aHHBIX €
IIPUMEHEHUEM IIPaBUII ACUCTBUM C BEKTOPaMU
[IpsimoyronbHass cUCTeMa KOOPAMHAT B IpOCTpaHcTBe. KoopanmHaTel BekTOpa.
6.10 [Ipocreitmne 3amaun B KOOpJAMHATAaX. YToil MexAy BekTopamu. CKalsipHOE

IIPOU3BEJICHUE BEKTOPOB. BhIUnCIEeHUE YIIIOB MEXKIY IPSIMBIMU U IIJIOCKOCTSIMU.

KoopanHaTHO-BEKTOPHBIM METO/I IPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
o0mero odpasoBanus

Bnanenne meromamMu JOKa3aTeibCTB, aJrOPUTMAMU PEIICHUS 3aad;
yMeHHEe (QOpMYIHPOBAaTh M ONEPHPOBATH MOHATHIMMU: OIpENeIeHuE,
aKcroMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JTOKA3aTEIbCTBO,
paBHOCHIIBHBIE  (DOPMYIHUPOBKY; OPUMEHSTh  UX;  yYMEHHUE
dbopmynupoBaTh 0OpaTHOE ¥ TPOTHUBOIIOJIOXKHOE YTBEPXKIACHUE,
MPUBOJIUTL TPUMEPHI U KOHTPHPHUMEPBI, HKCIOIH30BATh METO
MaTeMaTHYeCKON MHIYKIIMH; TPOBOIUTH JI0Ka3aTeNIbHBIC PACCYKICHUS
IpU  pPEIIEHWH 3a/1ad, OILCHUBATh JIOTUYECKYIO MPaBUIBHOCTh
pacCyKIeHHI; yMEHHE OIEepPHpPOBATh TOHATHIMH: MHOXECTBO,
MOJIMHOXECTBO, OTNEPAlUN HaJl MHOKECTBAMHU; YMEHHE HCIOJIb30BAThH
TEOPETHKO-MHOKECTBEHHBIN  ammapar i OINWCaHHWs  peallbHBIX
MIPOIIECCOB U SIBICHUH U MPHU PELICHUH 337a4, B TOM YHCIE U3 APYTHX
YUeOHBIX MPEIMETOB; YMEHHE OTICPUPOBATH MOHATHIMU: Tpad), CBI3HBIH
rpad, AepeBo, LUKI, Tpad HaA IUIOCKOCTH; YMEHHE 3a/laBaTh U
OMHCBIBATh Tpadbl Pa3IMIHBIMU CIIOCOOAMHM; UCTIONB30BaTh Tpadbl IpH

pelieHnu 3aaa4

YMeHue onepupoBaTh NOHATHAMU: HATypalbHOE YMCIIO, LEJIOE YUCIIO,
CTENEHB C LIENIBIM M0Ka3aTeNeM, KOPEHb HATYpalbHOU CTENIEHH, CTEIICHb
C palMOHAJIBHBIM TIOKAa3aTeleM, CTeNeHb C JCUCTBUTEIBHBIM
nokaszateneM, JorapuM uYMmcia, CHHYC, KOCHHYC U TaHI€HC
MIPOU3BOJIBHOTO YHCJIA, OCTATOK MO MOAYJI0, PAllMOHAIBHOE YHCIIO,
UPpALIMOHANIBHOE  YHUCJIO, MHOXECTBa  HATYpPalbHBIX,  LEJBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE HCIIO0JIb30BaTh
MPU3HAKH JEIIMMOCTH, HAUMEHBIINA OOIIUI JAETUTENlh U HauMEHbIIIee
oluiee KpaTHOe, aaroput™ EBKiIMAa mpu peuieHuH 3a1ad; 3HAaKOMCTBO
C pa3IUYHBIMU TO3UIMOHHBIMM CHUCTEMaMM CYHUCIICHHS; YMEHHE
BBITIOJTHATH BBIYMCIICHHE 3HAYCHHUI U MpeoOpa3oBaHus BhIpaXKEHUI cO

CTENEHSAMH U Jorapudmamu, npeodpazoBaHus APOOHO-PALMOHATBHBIX




BBIpR)XEHUI; YMEHHE ONEepUPOBATh MOHATHAMU: MOCIEI0BATEIBHOCTD,
apudmernyeckass  MOporpeccHsi,  TreoMeTpuueckas  Iporpeccus,
OeckoHeuyHO yOBIBaolasi TreoMeTpUuYecKass IMpOrpeccus; YMEHUe
3a/aBaTh  IOCJIEOBATEILHOCTH, B TOM YHCJIE€ C IOMOIIbIO
PEKYppeHTHBIX  (OpMyJd;  YMEHHME  ONEpPUPOBATH  MOHATHIMM:
KOMIUIEKCHOE YHCIIO, COMPsDKEHHbIE KOMIUIEKCHBIE Yncia, MOAYJIb U
apryMEeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YUCEI
(reomeTpuyeckas, TPUTOHOMETpHYECKass W anreOpandeckas), yMeETh
MPOU3BOIUTH apUPMETUIECKHE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOJIUTL  TPUMEPHl  HCIOJB30BAaHUS  KOMIUIEKCHBIX  YHCET;
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, omnpenennuTenb

MaTpPHUILIbI, TEOMETPUYECKHI CMBICIT OTIPEAeTUTENS

YMeHue onepupoBaTh NOHATUSMU: pallMOHAIbHBIEC, HPPALMOHAIIBHEIE,
MOoKa3areabHbIe, CTETICHHBIE, Torapu(MUUeCKUe, TPUTOHOMETPUUIECKUE
YpaBHEHHsS W HEpPAaBEHCTBA, HX CHUCTEMBl; YMEHHE ONEPUPOBATH
MOHATHUSIMH: TOXXJECTBO, TOKJECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YpPABHEHUW W HEPABEHCTB, PAaBHOCUIIBHOCThb
YpaBHEHUW, HEPaBEHCTB W CHUCTEM; YMEHHUE pellaTh YpaBHEHUS,
HEPABEHCTBA U CHCTEMBI C MOMOIIBIO PAa3IUYHBIX MPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBbI C TMapaMeTpOM; HIPUMEHSThH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHUS MAaTEMaTUYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKU U peallbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMHU: (DYHKIUS, YETHOCTH (DYHKIUH,
MEPUOTMIHOCTD (DYHKIIMH, OTPaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTB
GbyHKIMH, SKCTpeMyM (YHKIMH, HAOOJIbIIIee U HAMMEHbIIIEe 3HAYCHHUS
GYyHKIIMM HAa TPOMEKYTKE, HEMpepbhIBHAS (QYHKIUS, aCHUMIITOTHI
rpadpuka (yHKIMM, TIepBas M BTOpas MPOU3BOAHAA (DYHKIUH,
TCOMETPUUYECKUIN M (PU3MUECKHI CMBICI TPOU3BOIHOM, TIEPBOOOpA3HAs,
OTpeNeIEHHBIA MHTETpajl; YyMEHHE HaXOAWUTh ACHUMITOTHI Tpaduka
(GYHKIUW; yMEHUE BBIYHUCISATH MMPOU3BOIHBIC CYMMBI, MPOU3BEICHHUS,
YaCTHOT'O U KOMITO3UIIUH (PYHKITUI, HAXOAUTh ypaBHEHHE KacaTelbHOU
K TpaduKy (GyHKIHU; yMEHHE HAXOAUTh MPOU3BOIHBIC AIIEMEHTAPHBIX
(GyHKUIMH; YMEHHE HCHOJb30BAaTh IMPOU3BOAHYIO Ui HCCIEIOBAHUS
GbyHKIMA, HAXOIUTH HAMOOIBIINE U HAMMEHBIINE 3HAUYCHUS () YHKIIHIA;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM  armapara

MAaTEMAaTUYCCKOT'O aHAIM3a,; IPUMCHATH IIPOMU3BOJHYIO JJIA HAXOXKICHUA




HaWJy4dllIero pelIeHUs] B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-
SKOHOMHUYECKHX M (PU3NUECKUX 3a7a4ax; HaXOUTh TUIOMIAAN U 00BEMBI
¢Gury ¢ mOMOIIBI0 HHTETPAJa; MPUBOAUTH IMPUMEPHl MATEMAaTHIECKOTO

MOJIETTUPOBAHUS C MOMOIIBIO MU epeHIInaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMH: Trpaduk (QyHKIUHA, oOpaTHas
¢byHKuMsA, KoMIo3uLus (GYHKIMNA, THHEHHas (YHKIMS, KBaJpaTHUHAs
byHKUMsA, — panMoHanmbHas — (QyHKOUMSA, — cTeneHHas  (QyHKIus,
TPUTOHOMETPHUYECKUE (DYHKIUH, OOpaTHblE TPUTOHOMETPUUYECKHE
byHKIMK, TOKa3aTenbHass W Jorapugmudeckas (yHKIMH; YMEHHE
CTPOUTH TpadUKU U3yYCHHBIX (PYHKIMI, BBIIOIHATH MPeoOpa3oBaHus
rpadukoB GyHKIIUN, UCTIOIB30BaTh TPa(UKHU JJIs U3YUEHUS MPOIECCOB
U 3aBHCHUMOCTEH, IPU PEIICHUH 33/1a4 U3 JIPYTUX y4EOHBIX NMPEeIMETOB
U 3aJa4 U3 peallbHOM JKHU3HM; BBIpakaTh (HOpMYyJIaMHU 3aBHCHUMOCTH
MEXy BeIMYMHAMU; UCITIOJIb30BaTh CBOMCTBA U rpaduku QyHKIMIA 115
pellieHrs ypaBHEHHI, HEpaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; H300paxxkaThb
Ha KOOpPAWHATHOM IUIOCKOCTH MHOXKECTBA pCIICHUNM YypaBHEHUH,

HCPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 33aJlaud Pa3HbIX TUIOB (B TOM 4YHCIIe Ha
MPOILIEHTBI, JOJIM U YaCTH, Ha IBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a7]au U3 00J1aCTH YIPaBJIE€HUS JTUYHBIMHU U CEMEHHBIMU
(uHaHCAMH); COCTABIATh BBIPAKEHUS, YPABHEHHUsS, HEPABEHCTBA M UX
CUCTEMBI 10 YCIOBHUIO 3a/1a4d, MCCIIEIOBATh IOJIYYEHHOE PELICHUE U
OLIEHUBATh MPABIONOA00HOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBATH
peanbHbIe CUTYyallMd Ha SA3bIKE MATEMAaTHKH; COCTABJIATh BBIPAXKEHUS,
YpaBHEHMsI, HEPABEHCTBA M MX CHUCTEMBl IO YCJIOBHIO 3aJauH,
HCCIEA0BATh ITOCTPOEHHBIE MOJENHM C HCIOJIb30BAHMEM allapara

anreOpbl, HHTEPIPETUPOBATD MOJTYYCHHBIH pe3yabTarT

YMeHue onepupoBaTh IOHATHUSIMHU: CpeqHee apudMeTHUecKoe,
MearaHa, HauOoJblliee M HAMMEHbIIIEe 3HAYCHUS, pa3Max, JUCIIePCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BJIEKaTh,
UHTEPIPETHPOBATh WH(OPMAIINIO, TIPEICTABICHHYIO B TaOIUIaX, Ha
auarpammax, rpagukax, OTpaxaroniyro CBONCTBa pealbHbIX MPOLIECCOB
U SBICHUHN; TPEICTaBIATh HHPOPMAIUIO C MOMOIIBIO TaOIUIl U
IUarpaMM; HCCIIEIOBaTh CTAaTUCTUYECKHE [aHHbIE, B TOM YHCIE C

NpUMEHEHHEM TIpaHuuecKuX METONOB U DJICKTPOHHBIX CPENCTB;




Fpa(bI/I‘IeCKI/I UCCiIca10BaTb COBMECCTHBIC HaGHIO,Z[GHI/I}I C IIOMOIIBIO

JarpaMM pacCerBaHMS U TMHEWMHOUN perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIM OMNBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIy4allHOrO COOBITHSA; yMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METO/OB; MPUMEHSTh
(bopMyIIBI CIOKEHUS U YMHOXKEHHSI BEPOSTHOCTEH, (POpMyIly MOITHON
BeposiTHOCTH, (opmyny bepHymim, komOuHatopHbie (aKTBI U
(GbopMysbl; OIIEHHWBAaTh BEPOSTHOCTH pEANbHBIX COOBITUH; yMEHHUe
ONEpUpPOBaTh TMOHATHSIMM: ClydyailHas BeJIMYMHA, pacIpeneeHue
BEpPOSITHOCTEM, MaTEMaTUUECKOE OXKUJAHUE, JUCTIEPCUS U CTaHIAPTHOE
OTKJIOHEHHE CIIy4alHON BeNWYMHBI, (YHKUIMU pacHpelesieHus |
IJIOTHOCTA  PaBHOMEPHOTO, IOKAa3aTeIbHOTO W HOPMAJIbHOTO
pacmpeneNieHnii; yYMEHHE HCIOJb30BaTh CBOMCTBA  HM3YYEHHBIX
pacrnpeeNieHu i peleHus 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HCCIIEOBAHUM; YMEHHE
NPUBOAUTH TPUMEpPHI TPOSABICHHUS 3aKOHA OOJBLIMX YHCEN B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE OIEpPUpPOBATh
MNOHATUAMU: COUCTAHHUC, IICPCCTAHOBKA, 4YHCIIO CO‘IGTaHI/II\/'I, YHUCJIO
nepectaHoBok; OuHOM HpI0TOHA; yMeHHEe MPUMEHSATh KOMOMHATOPHbBIE
(baKTI:I " paCCyKACHUA IJId pCIICHUA 3a/lad; OLUCHUBATHL BECPOATHOCTU
peaIbHbIX  COOBITUH; COCTaBJISATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOTYyYEHHBIN pPe3yIbTaT

YMeHHe onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yIja, IUIOCKHHA Yrod,
JNBYTPAaHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPELIMUBAIOLIUECS IpsMBIE,
NapAJUIEIbHOCT U MEPIEHIUKYIAPHOCTD NPAMBIX M IIOCKOCTEH, yroi
MEXIYy MPSAMBIMH, YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, YIOJI MEKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 0 TNIOCKOCTH, PACCTOSTHUE MEXIY
IPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSMH; YMEHUE HCIIOJIb30BaTh
IPU PELICHUH 3ajad M3ydeHHble (DAKTbl MU TEOpPEMbI IJIAHUMETPHUU;
YMEHHE OLEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA; CTPOHUTH
MaTEMaTHYECKHE MOJCIN C MOMOLIbI0 I'€OMETPUYECKHUX IOHATHN WU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MMPAKTHYCCKUC 3aa4YN
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YMeHue onepupoBaTh MOHATHAMU: TUIOMIAAb (GUTYPBI, 00BbEM (HUTYPHI,
MHOT'OI'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OT'paHHUK, CCUCHUC MHOT'OI'PAaHHUKA,

KyO, Mapaijenenurne], nNpusMa, nupamyaa, Gurypa u HOBEpXHOCThH




BpallleHHs, LWIMHIP, KOHYC, map, cdepa, miomanb chepsl, mIomaib
MOBEPXHOCTH MHUPAMUbI, TPU3MBI, KOHYyCa, IIINHIpPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapaJulelenuneia, TUpaMubl, IpU3Mbl, HUINHAPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHUSI KOHYCa U LIWIMH]PA,
NapajuleJIbHbIE OCHM WM OCHOBAHHUIO, CEYEHHE 1Iapa, IJIOCKOCTb,
Kacaromasicss ceppl, LHUIUHApPA, KOHYCa; YMEHHE CTPOHUTH CEUEHUE
MHOTOTpaHHHKa, 1300pa)kaTh MHOTOTPAHHUKH, (DUTYPBI U TOBEPXHOCTH
BpallCHUsl, UX CEYEHUs, B TOM YHCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTh CBONCTBA T'E€OMETPUYECKUX (UTYp,
CaMOCTOSITENTLHO (OPMYJIUPOBATh ONpEIeNIEHUsT U3ydaeMbIX (uryp,
BBIIBUTAaTh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX TIE€OMETPUYECKHX
¢uryp, 0OOCHOBBIBATH WJIM OINpOBEpraTb HX; yYMEHHE IPOBOJIUTH
knaccuukanuioo QGUryp TO pa3aMyHBIM [PU3HAKAM, BBIIOJIHSITD

HCO6XOI[I/IMBIC JOIMMOJTHUTCIIbHBIC ITIOCTPOCHUA
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YMeHHne OmepupoBaTh IMOHATHUSMHU: JBIKEHHE B IPOCTPAHCTBE,
napajuIeNbHbIA TePEeHOC, CHMMETPHS Ha MJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe TMOM00MS, TOMOO0HBIE (GUTYPBI, yYMEHHE
pacmo3HaBaTh paBHbIC U MOJOOHBIE PUTYPHI, B TOM YHCIIE B MPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUICCKHE OTHOIICHUS
MpU PEUICHUH 3aJa4; HAXOJWUTh T€OMETPUYECKHE BEIWYMHBI (IJIMHA,
yroj, TUIomanas, 00bEM) TPH PEIICHUH 3a1ad W3 APYTHX Y4eOHBIX
MPEIMETOB U U3 PEATbHOM KU3HU;, YMEHUE BBIYUCIIATH TEOMETPUUCCKUE
BEJIMYUHBI (JIJTMHA, YTOJ, TUIOMIAaab, 00BEM, TUIOMAAL MTOBEPXHOCTH),
UCIIOJNIB3YSl M3YYeHHBIE (DOPMYIBI U METOMABI, B TOM YHCIE: IUIOMIATh
TIOBEPXHOCTHU TIUPAMUJIBI, TIPU3MBI, KOHYCa, IIIHHAPA, TUIOMIAAb CHEPHI;
00bEM Ky0a, MPSMOYTOIBHOTO Mapaulelenurnesa, TMpaMuabl, TPU3MBI,
WIMHIPA, KOHyca, IIapa; yMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB

NoJ00HBIX puUryp
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YMeHue  omepupoBaTh  MOHATHUSMHU:  NPSIMOYTOJIbHAas  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPJUHATHI TOUKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YMCIIO, PA3JIOKEHHUE BEKTOpa 1O
0a3ucy, CKaJlIpHOE MPOU3BEJECHUE, BEKTOPHOE IPOU3BEACHUE, YTOJ
MEXIYy BEKTOpaMH;, yMEHHE  HWCIOIb30BaTh  BEKTOPHBIA U
KOOpJIUHATHBIA METOA Ul PELIeHUS TeOMETPUYECKHX 3aJad U 3aaad

ApYruX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOAALIMA METOA s pelieHHs 3aJauu;
[IOHMMAaHHUE 3HAYUMOCTH MATEMaTMKH B W3YYCHHH HPHUPONHBIX U
OOIIIECTBEHHBIX IMPOLECCOB U SBJICHUH; yMEHUE paclO3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE NPHBOIUTH
IIpUMEpPbl MAaTEMaTHYECKUX OTKPBITMM POCCUMCKOM UM MHUPOBOH

MaTeMaTUYECKON HayKH1




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

Kon
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnblie u nenbie ynucna. [Ipu3Haku AeIMMOCTH LETbIX YMCe
1o Panmonansupie yncna. OOBIKHOBEHHBIE W JICCATUYHBIC JPOOH, MPOIICHTHI,
’ OCCKOHEYHBIC TTEPUOINUECKHIE TPOOH
13 Apudmernueckuii KOpeHb HaTYpaJIbHOU cTeneHu. JlecTBus ¢ apudMeTnaecKuMu
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
14 Crenenp ¢ wnenslM mnokaszateneM. CTeNeHb € palUOHAIBHBIM IIOKA3aTEJIEM.
' CBoiicTBa cTENEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' aApKTAaHT'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuanbie U HATYpadbHBIC JTOTapu(MbI
JlelicTBUTENbHBIE uYHCTa. ApudMeTHUecKkue omnepauuud ¢ ACUCTBUTEIbHBIMHU
1.7 yucnamu. [IpubnmkEéHHbIe BBIYUCICHUS, TPaBUIIa OKPYTJICHUS, MPUKHIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpazoBanme BeIpaKeHUN
1.9 KommiekcHeie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Ienpie 1 1poOHO-palIMOHATILHBIE YPAaBHEHHS
2.2 HppaunonaibHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHeHUs
24 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 [enbie 1 TpoOHO-paOHATHHBIC HEPABEHCTBA
2.6 WppaumonanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomerpruuecKkue HEPABEHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPAaBHEHHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMbl JTUHEWUHBIX ypaBHEHUN. OnpenenuTesb MaTPUIbI




3 OyHKIUHN U TpapUKU
11 @Oynkius, crnocods! 3axanus ¢yHkuuu. 'padux ¢ynkumu. BzaumHo oOparHbie
' dbyakuun. YetHbie 1 HeuéTHbIe PyHKIMU. [leprnoanyueckue GyHkmn
OOGmactp ompeaeeHuss ¥ MHOXKeCTBO 3HadyeHWil ¢yHkuuu. Hymm ¢yHkmum.
12 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' MakcuMymbl 1 MUHUMYMBbl (pyHkuuu. HamGomnbiiee u HauMeHblee 3HAUYECHUE
(GyHKINN Ha TPOMEKYTKE
13 Crenennast (yHKIUS C HATypadbHBIM U LENbIM TOKa3arenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U Tpaduku
3.5 [Toka3zarenbHas u orapudmudeckas QyHKIIMH, UX CBOWCTBA U TpapuKu
16 Touku paspsiBa. AcuMnToTel rpadukoB ¢yHKuuil. CpolicTBa (QyHKIUA,
' HEIPEPBIBHBIX HA OTPE3KE
3.7 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH
3.8 Apudmerrdeckast 1 TeoMeTprUIecKas rnmporpeccuu. @opMyina CI0KHBIX TPOIIEHTOB
4 Havana maremaTndeckoro aHaamza
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe FMeMEHTAPHBIX (PYHKITHIA
[IpumeHeHHe TPOM3BOAHOM K HCCIENIOBaHUIO (DYHKIMH HAa MOHOTOHHOCTH M
4.2 sKkcTpeMyMbl. Haxoxnenne HanboIbIero 1 HaMMEHBIIETO 3HAaYeHUsST (PYHKITUN Ha
OTpE3Ke
4.3 [TepBooOpasnas. Murterpain
5 MHoO)kecTBa U JOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 IIpsiMBbIE U TNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS




7.5

KOOpI[I/IHaTBI " BCKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

MaTtemaTtuKa: Anrebpa 1 Ha4yana maTemaTUY4eCKOro aHanusa, reometpus. Feometpusa. 10-11 Knacc.
ATtaHacsaH /1.C., byty3os B.®. Kagomues C.b. 1 ap. AKumoHepHoe obuiecTso «M3aaTenbeTso
«[poceeweHne»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MaTemaTtuKa: Anrebpa U Hayana maTemMaTMYeCKOro aHanusa, reometpus. lreometpus 10-11 Knaccel.
Ba3oBbIi U yrnybneHHbIN ypoBHU. MeToanyeckue pekomeHaaumm K yuebHumky J1.C. AaHacsiHa, B.O.
byTy3oBa, C.b. Kagomuesa n ap. Mocksa «lpocselweHne» 2023

FomeTpus. NoypouHble pa3paboTkn, 10-11 knaccol: YuebHoe nocobue ana obuieobpasoBaTebHbIX
opraHusaunin/C.M. CaaksaH, B.®. bytysos, -M: MNpocsewieHne, 2015.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-cjllection.edu/ru

http://www.math.ru

http://www.fipi.ru

http://math-tge.sdamgia.ru

http://alexlarin.net
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